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QEYRI-UZVI KIMYA
AgsSiSe(Ses)-AgsSiTes SISTEMLORINDD FAZA TARAZLIQLARI
'Omiraslanova A.C.,*Babanli K.N., 1Alverdiyev 1.J., YYusibov Y.0.

Y Gonca Déviot Universiteti
?Kataliz va geyri-Uzvi kimya institutu, AMEA
ialverdiyev73@gmail.com

Acar sozlor: giimiis-silisium xalkogenidlori, arqirodit tipli fazalar, faza tarazhglar,
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Isdo AgsSiSe-AgsSiTes vo AgsSiSes-AgsSiTes sistemlori DTA vo RFA iisullart ilo
todqiq olunmus, onlarin T-x faza diaqramlart qurulmusdur. Miloyyon edilmisdir ki, hor iki
sistem kvazibinardir vo ilkin birlogsmalorin yiiksoktemperaturlu kubik modifikasiyalari
arasinda fasilosiz, AQsSiSevo AQsSiSes birlogsmolorinin asagitemperaturlu modifikasiyalari
osasinda iso mohdud ovozolunma bork mohlullar1 amelo gotirir. Bork mohlullarin omalo
golmosi sulfid vo selenid birlosmalorinin polimorf c¢evrilma temperaturlarinin azalmasi ilo
miisaiyot olunur.

Giris

Gimiisiin miirokkab xalkogenidlori, homginin onlar osasinda bark mohlullar vo
asqarlanmis fazalar qarisiq ion-elektron kegiriciliyino, termoelektrik, fotoelektrik, optik va s.
xassoalora malik olan funksional materiallardir [1, 2]. O ciimlodon, AggBXs tipli (B-Si, Ge, Sn;
X-S, Se, Te)birlosmolor (argirodit mineralinin sintetik analoglar1) Ag” kationuna géra yiiksok
ion kegiriciliyina malik olub, ionselektiv elektrodlar, bark elektrolitlor vo s. kimi totbiq {igiin
pespektivlidirlor [3-7].

Odobiyyatdan [1-3] malumdur ki, ar%irodit tipli oksar birlogsmalar polimorf fazalar olub
nisboton asag1 temperaturlarda (50-250°C) polimorf ¢evrilmalora moruz qalirlar. O
¢iimlodon, AgsSiSebirlosmosi 940°C-do agiq maksimumla oriyir vo 234 °C-do polimorf
cevrilmayo ugrayir, AgsSiSesbirlosmosi iso 930°C-do konrgruent oriyir vo 10 vo 40 °C
temperaturlarda polimorf ¢evrilomoloro moruz qalir. Hor iki bilogsmonin yiiksoktemperaturlu
modifikasiyast kubik (F.qr. F43m) qurulusa, otaq temperaturlu modifikasiyalar1 iso
ortorombik (AgsSiSe- F.qr. Pna2i1,AgsSiSes- F.qr. P4:32)qurulusamalikdirlor. AgsSiTes
birlosmosi kubik qofasds kristallasir (F.qr. F43m).

Qeyd edilonlor gostarir ki, AggSiSe-AgsSiTesvo AggSiSes-AgsSiTes sistemlorinds kubik
quruluslu fasilesiz yliksok bark mohlul siralarinin amoalogolmasine gotirib ¢ixara bilar.

Togdim olunan isin mogsadi muvafig anionavozlomoali bark mohlullar almaq UGgilin
AQsSiSe-AgsSiTes vo AgsSiSes-AgsSiTes sistemlorinds faza tarazliglarinin tadqiqidir.

Tacriibi hissa

Tadgiqatlar ticiin avvalca ilkin tiglii birlosmolor sintez edilmisdir. Sintezlor Alfa Aesar
firmasmin istehsali olan yiiksok tomizlik doracasine malik basit maddolorin stexiometrik
nisbotdo gotiiriilmiis qarigiglarinin kvars ampulalarda vakuum soraitindo (10°Pa) oridilmosi
ilo aparilmisdir. AgsSiSevo AgsSiSes birlosmolorinin orimo temperaturlarinda kiikiirdiin vo
selenin buxar tozyiqi yliksok oldugundan [8] onlarin sintezi maili sobada ikizonali rejimdo
aparilmigdir.

Sintez olunan birlogsmolorin fordiliyi DTA va RFA isulalrt ilo tosdiq edilmisdir.
Miiayyon edilmisdir ki, qizma termoqramlar1 asasinda miisyyon edilmis arimo vo polimorf
cevrilmo temperaturlari, homginin ovuntu rentgenoqramlari asasinda hesablanmig kristal qafas
parametrlori odobiyyat molumatlarina uygun golir.


mailto:ialverdiyev73@gmail.com

[lkin birlsmolorin  miixtolif nisbotlordo qarisiqlarin  vakuumlasdirilmis ~ kvars
ampulalarda oridilmosi ilo AggSiSe-AgsSiTes vo AgsSiSes-AgsSiTes sistemlorinin miixtalif
torkibli niimunolori hazirlanmisdir. Xolitolori tarazliq halina gotirmok ii¢iin onlar uzun miiddot
(500s.) 600°C-da saxlanmigdir. Hor torkib iiciin iki niimuno hazirlanmisdir, onlardan biri
termiki emaldan sonra sobada todricon soyudulmus, digori iso ampulani 600°C-don soyuq
suya atmagqla tavlandirilmigdir.

Todgigatlar DTA (NETZSCH 404 F1Pegasus sistemi) voRFA (Bruker D§ ADVANCE
difraktometri) tisullari ilo aparilmisdir.

Tacriibi naticalar va onlarin miizakirasi

Tacriibi naticolorin analizi nlimunalorin tarazliq halinda olmasini tosdiq etmis vo hor iki
sistemin faza diagrami qurmaga imkan vermisdir (sok.). Gorundlyukimi, AgeSiSe-
AgsSiTesvo  AgsSiSes-AgsSiTessistemlorimiivafigdordliisistemlorinkvazibinar  kasikloridir.
Hor iki sistemds komponentlormayehaldavokubik qurulusiu yiiksok temperaturlu kristallik
modifikasiyalar halinda bir birindo tam hall olurlar. Likvidus vo solidus oyrilori tizerindo
ekstremum noqtolori yoxdur.

a, A ak

1.15- ’ 1.16 |
1.10'://'/ 1.13/
1.00F _
900
L+6 1

850

500¢ S
850 1)
\ ato 325

400 o \ X, N
v 300F N\ _at+d
L\ } 1 | a\\\\ . L 1 1
AgSis, 20 40 060 80 Ag,SiTe, AgSiSe, 20 0. 60 80 AgSiTe,
mol% mol%

Sakil 1.AgsSiSe-AgsSiTes vo AgeSiSes-AgsSiTes sistemlorinin faza diagramlari.

AgsSiSe-AgsSiTes sistemindo bork mohlullarin omolo golmasi polimorf ¢evrilmo
temperaturunu  koskin azaldir vo torkibi >50 mol% AgQgsSiTes olan niimunalor otaq
temperaturunda kubik qurulusa malikdir.

AQsSiSes-AgsSiTes sistemindo iso AggSiSes birlosmasindon farqli olaraq xalitolorda
polimorf ¢evrilmays uygun termiki effektlor miisahido olunmamigdir. RFA naticalorine gora
>15mol% AQgsSiTes torkibli niimunslor kubik quruluslu bork mohlullardir. Bu gostorir ki,
AgsSiSes birlosmonin polimorf ¢evrilmo temperaturu da bork mohlullarin omolo galmasila
kaskin azalir.

RFA noaticolori faza diagramini tosdiq etmisdir. Miioyyon edilmisdir ki, 900K-don
tavlandirtlmis bltln niimunalor, ilkin birlogsmolor do daxil olmagla, kubik qofas Ggln
xarakterik olan difraksiya monzorasino malikdirlor. Yavas soyudulmus niimunslorin RFA
naticalori iso gostordi ki, onlar li¢ miixtolif faza torkibino malikdirlor: a-, d- vo a+d (sok.).
Toz difraktoqramlar1 asasinda bark mohlullarin kristal qofes parametrlori hesablanmis vo
mioyyon edilmisdir Ki, yiiksok temperaturlu Kkubik quruluslu bork mohlullarin gofas
periodunun tarkibdon asililglar1 Veqard qaydasini 6dayir (sok.).
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PHASE RELATIONS IN THE AgsSiSs(Ses)-AgsSiTes SYSTEMS
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Summary

The AgsSiSe-AgsSiTes and AgsSiSes-AgsSiTes systems were investigated by using
DTA and XRD methods. The phase diagrams of pointed systems were plotted. It is
established that the systems are quasibinary and characterized by formation of a continuous
series of solid solutions between the high-temperature cubic modifications while between
low-temperature AgsSiSs and AgsSiSes modifications the limited solid solutions are form. The
formation of solid solutions is accompanied by a decrease in the temperatures of polymorphic
transformations of sulfide and selenide compounds.

AQsSiSe-AgsGeSeSISTEMINDO BORK MOHLULLARIN ALINMASI VO
RENTGENOQRAFIK TODQIQi

19girov G.M., *Masadiyeva L.F., *Yusibov Y.0., ‘Babanli M.B.
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Acar sozlor: giimiig-silisium xalkogenidlori, giimiig-germanium  xalkogenidlori,
argirodit tipli fazalar, faza tarazliglari, bark mahlullar, polimorf cevrilma.

Key words: silver chalcogenides, phases of the argyrodite family, phase equilibria,
solid solutions, polymorphic transformations.

KuroueBble ciioBa: xanbkoceHuowl cepebpa, ghaszvl cemeticmea apeupoouma, ¢azosvie
pasHosecusi, meepovie pacmeopul, NOIUMOPGHLLE NPEEPAUYEHUL.

Isdo AgsSiSe-AgsGeSe sistemi DTA va RFA iisullar ilo todqiq olunmusdur. Sistemdo
ilkin birlosmalorin yuxari- vo asagitemperaturlu modifikasiyalar1 osasinda fasilosiz bark
mohlullarin  omologolmosi miioyyon edilmisdir. Asagitemperaturlu bork mohlullarin
rentgenoqragik tadqiqi naticasinds onlarin Kristal gofas parametlori hesablanmigdir.

Giris
Mis vo giimiis asasinda binar vo miirokkab xalkogenidlor perspektivli funksional


https://scholar.google.com/citations?user=lEJ8NFAAAAAJ&hl=ru&oi=sra
https://scholar.google.com/citations?user=iQgiwHQAAAAJ&hl=ru&oi=sra
http://pubs.rsc.org/-/content/articlehtml/2016/tc/c6tc00810k
http://pubs.rsc.org/-/content/articlehtml/2016/tc/c6tc00810k
https://pubmed.ncbi.nlm.nih.gov/?term=Jiang%2BQ&cauthor_id=33215926
https://pubmed.ncbi.nlm.nih.gov/?term=Li%2BS&cauthor_id=33215926
https://pubmed.ncbi.nlm.nih.gov/?term=Luo%2BY&cauthor_id=33215926
https://pubmed.ncbi.nlm.nih.gov/?term=Xin%2BJ&cauthor_id=33215926
https://pubmed.ncbi.nlm.nih.gov/?term=Li%2BS&cauthor_id=33215926
https://pubmed.ncbi.nlm.nih.gov/?term=Li%2BW&cauthor_id=33215926
https://pubmed.ncbi.nlm.nih.gov/?term=Zhao%2BG&cauthor_id=33215926
https://pubmed.ncbi.nlm.nih.gov/?term=Yang%2BJ&cauthor_id=33215926
https://scholar.google.com/citations?user=WQjbCnQAAAAJ&hl=ru&oi=sra
https://www.sciencedirect.com/science/article/pii/S1896375717300520
https://www.sciencedirect.com/science/article/pii/S1896375717300520
mailto:ialverdiyev73@gmail.com

materiallardir [1]. Xiisusilo, mis vo gimisin IV vo V qruplarin agir p-elementlori ilo
xalkogenidlori termoelektrik materiallar kimi maraq kosb edir [2, 3]. Bu sinif birlogsmalorin bir
sira niimayondolori qarisiq ion-elektron kegiriciliyino malikdirlor vo fotoelektrod
materiallarinin, elektrokimyovi giinag enerjisi geviricilorinin, ion Secici sensorlarin,
fotoelektrokimyavi vizualizatorlarin, ionistorlarin vo s. hazirlanmasinda genis istifado edilo
bilarlor [4-5]. Son illorin tadgiqat islori [6-8] imumi formulu AsB'Xs (A-Cu, Ag; B'V-Si, Ge,
Sn; X-S, Se, Te) olan arqgrodit ailasi birlogsmalorinin bir sira gqiymatli funksional xiisusiyyatlora
malik oldugunu gostormisdir. Bu sobabdon bu birlosmolor bir ¢ox todgigat qruplarinin
arasdirma obyektidir.

Bu is Ag»S-SiSz-GeS; uclu sistemin kompleks fiziki-kimyovi todgiqatinin bir hissasidir
va AQsSiSe-AgsGeSs sistemindoki faza tarazliglarinin 6yranilmasine hasr edilmisdir.

Tadqiq edilon kasiyin ilkin birlogsmlari kifayat qador Oyronilmisdir. AgsSiSe birlogsmasi
1231 K-do kongruent olaraq oriyir vo 526 K-do polimorf ¢evrilmoys malikdir [9]. Asagi
temperatur modifikasiyas1 AggSiSe ortorombikdir (foza qrupu - Pmn21, qofas parametrlori a =
15.024, b = 7.428, ¢ = 10.533 A) vo yiiksok temperaturlu modifikasiyas1 kubik ( (F-43m)
a =10.63 A) qurulusa malikdir [9,10].

AgsGeSe birlosmasi 1223 K-do kongruent olaraq oriyir vo 493 K-do polimorf
cevrilmaya malikdir [9]. Asagi temperatur modifikasiyasi AggSiSe ortorombikdir (foza qrupu
Pna2i, a=15.149 A, b=7.476 A, ¢ = 10.589 A,) vo yiiksok temperatur modifikasiyas1 kubik
(faza qrup F-43m, a = 10.706 A) qurulusa malikdir [10,11].

Tadgiqatlar va naticalarin analizi

Tadgiqatlarin aparilmasi tgiin ilk novbado AgsSiSe vo AgsGeSs birlosmalari sintez
edilmisdir. Sintez yiiksok tomizliye malik miivafiq basit maddslorin stexiometrik nisbotdo
gotiiriilmils qansiglarmm kvars ampulalarda vakuum soraitindo (102Pa) oridilmosi ilo
aparilmisdir. Hor iki birlosmonin arims temperaturunda kiikiirdiin (Tgay=718 K) doymus buxar
tozyiqi yiiksok oldugundan onlarin sintezi maili sobada ikizonali rejimdo aparilmigdir. Konar
birlosmolor sintez edildikdon sonra DTA (NETZSCH 404 F1 Pegasus sistemi) vo RFA
(Bruker D8 ADVANCE vo D2 Phaser difraktometrlor, CuKg-slialanmasi) tsullar ilo
identifikasiya edilmisdir. AgsSiSe-AgsGeSe kosiyi iizro miixtalif torkibli xolitolor sintez
edilmisdir. Hazirlanmis xalitolorin maksimal homogenlosmasi ti¢lin onlar ilkin olaraq 720 K-
do (700 s) termiki emal edilmisdirlor. AgsSiSe-AgsGeSe sisteminin ilkin birlosmalarinin
polimorf cevrilmasi oldugu sobabindon yiiksoktemperaturlu fazanin asagitemperaturlu fazaya
tam kegmosini tomin etmok Uglin xalitolor hamginin 420 K-do (100 s) termiki emaldan
kecirilmisdir.

Hazirlanmig niimunalerin todqiqatlart DTA va RFA iisullari ilo aparilmisdir.

DTA vo RFA noticolori AgsSiSe-AgsGeSs sistemindo ilkin birlogsmolorin yiiksok- vo
asagitemperaturlu  Kristallik  modifikasiyalar1 osasinda  fasilosiz  bork  mohlullarin
omologalmasini gostordi. Otaq temperaturunda aparilmis RFA naticolori (Sak.1) sistemdo
asagitemperaturlu modifikasiyalar halinda tamqarsiliglihollolmani tesdiq edir. Sokil 1-don
gorindiyt kimi,araliq niimiinolorin diffraksiya monzoralori ilkin birlosmolorin difraksiya
monzaralori ilo eynidir vo Ge—Si ovozolunmasi zamani osas oksolunma xottlorinin kigik
bucaglardan boyiiklora dogru siirlismasi miisahido olunur. Bu iso sistemdos fasilosiz bark
mohlullarin amoalogalmasini tosdiq edir.
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Sakil 1. AgsSiSe-AgsGeSe sisteminin xalitalarinin ovuntu rentgenoqramlari.

Cadval 1
AgsSiSe-AgsGeSe bark mohlullarinin kristal gofos parametrlori.
Torkib, Kristal gafas parametrlari, A

mMol%AgsGeSs a b c

0 (AgsSiSs) 15,026 7,438 10,531

20 15,075 7,441 10,542

40 15,092 7,452 10,556

60 15,096 7,460 10,562

80 15,126 7,469 10,577

100 (AgsGeSe) 15,144 7,471 10,591

AgsSiSe-AgsGeSs sisteminin xolitolorinin ovuntu rentgenoqramlart NETZSCH Proteus
Software programi ilo indekslonmisdir vo alinmis bork mohlullarin kristal qofaes parametrlori
hesablanmisdir (Cadval 1, Sak.2).
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Sakil 2.AgsSiSs-AgsGeSe bark mohlullarinin kristal qofas parametrlorinin
torkibdon asililiglari.

Is Azorbaycan Respublikasinin Prezidenti yaminda Elmin Inkisafi Fondunun gisman
maliyya dastayi ilo yerina yetirilmisdir. Qrant Ne EIF-BGM-4-RFTF-1/2017-21/11/4-M-12.
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HOJYYEHUE U PEHTTEHOI' PAONYECKOE UCCJIIEJOBAHHUE
TBEPJAbIX PACTBOPOB B CUCTEME AgsSiSe-AgsGeSe

'dwupos I' M., "Mawaoueea JI. D., 2FOcubos 10.A., 'Badanaw M.B.

Pe3rome

B pabote wuccrnenoBana cucrema AgsSiSe-AgsGeSe meromamu JITA u PDA. Beuio
YCTaHOBJICHO, YTO B CHCTEMEe 00pa3yIOTCsl HEMPEPhIBHBIC TBEPIbIE PACTBOPHI HA OCHOBE
BBICOKO- 51 HU3KOTEMIIEPaTypPHBIX MoupUKauii HUCXOIHBIX COCIMHEHHM.
PenTtrenorpaguyeckuM uccieIoBaHUEM TBEPIbIX PAaCTBOPOB ObUIM OMPEEIICHbI apaMeTphbl
UX KPUCTALUTHYECKUX PEHICTOK.

PREPARATION AND X-RAY STUDY OF SOLID SOLUTIONS IN THE
AQsSiSe-AgsGeSe SYSTEM

LAshirov G.M., *Mashadiyeva L.F., ?Yusibov Yu.A., 'Babanly M.B.

Summary
In this work, the AgsSiSe-AgsGeSesystem was studied by DTA and XRD. It was found
that the continuous solid solutions based on high and low temperature modifications of the
initial compounds are formed in the system. By X-ray diffraction studies of solid
solutions have determined the parameters of their crystal lattices.
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B3AUMHAS CUCTEMA 6AQ2S+AQgsSnSes <>6Ag2Se+AgsSnSe
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KiaroueBble clioBa: cynb@uovt u cenenud cepebpa, XanbkoceHUuovl cepedpa-oiosa,
pazosasn ouazpamma, NOBEPXHOCMb TUKBUIYCA, MEepOble PACMEOPbL.

Acar sozlor: gumugs sulfid va selenidlori, giimus-qalay xalkogenidlori, faza diagrama,
likvidus sathi, bork mahlullar.

B pabGore mnpencraBieHbl pe3ynbTaThl HCCIEAOBaHUSA (PA30BBIX paBHOBECHH BO
B3auMMHON cucteme 6AQg2S+AQsSNSes<«>6Ag.Se+AgsSnSs (A). BrepBeie  TTOCTPOCHBI
muarpamma TBepaodasueix paBHoBecwit npu 300 m 800 K m mpoekiuss MOBEPXHOCTH
JUKBUAYCa CHCTEMBI A. YCTaHOBJIIEHO, YTO CHUCTEMa SBISETCS OOpaTUMO B3aMMHOW H
xapakrepusyercs oOpazoBanueMm HempepblBHBIX (800 K) wmmm mupokux (300 K) obnacteit
TBEPABIX PACTBOPOB BJOJIb OOKOBEIX cucTeM AgrS-AgzSe m AgsSnSe-AgsSnSes. JIukBumyc
CUCTEMBI A COCTOHUT TpEX IOJIEH, OTBEYANIIUX I[EPBUYHON KPUCTAUIM3ALUU TBEPIBIX
PacTBOPOB HAa OCHOBE BbICOKOTEeMITepaTypHbix Moaudukanuii AgzS, Ag2Se n AgsSnSe-xSex.

BBenenune

CrnoxHble  XalbKOTEHUJBI HAa  OCHOBE Meau U cepebpa, obOiagaromiue
TEPMOIIEKTPUUECKUMH, (POTOIIEKTPUUECKUMHU, ONITUYECKUMHU U Jp. CBOWCTBAMHU, OTHOCATCS
K 9KOJIOTHYECKU 0e30MacHbIM (PyHKIIMOHAIBHBIM MaTe€pHUaiaM U MOTYT ObITh MCIIOJIb30BaHbI B
YCTPOMCTBaX albTEPHATUBHON DHEPreTUKU U JIPYTHUX 00JACTSAX BBICOKMX TeXHOJOrHWit [1-4].
MHorue u3 3THX COEJUHEHMH MMEIOT CMEUIAHHYI0 HMOHHYIO-JIEKTPOHHYIO IIPOBOAMMOCT,
YTO JeNaeT UX BeChbMa MEPCNEeKTUBHBIMU ISl IPUMEHEHUS B pa3padOTKe (POTOIIEKTPOIHBIX
MaTepHalioB, 3JEKTPOXUMHUECKUX IpeoOpa3zoBaTeseil COJHEYHOH >HEpPruu, MOHOCEIEKTHB-
HBIX JaTYUKOB, (POTOIIEKTPOXUMHUICCKUX BU3yAIN3aTOPOB, HOHUCTOPOB U T. 1. [5-8].

Pa3paboTka HOBBIX MHOTOKOMIIOHEHTHBIX MaTEpHUajOB Ha OCHOBE XaJbKOTE€HUIOB
Meau U cepedpa 0azupyercsa Ha pe3ynbTarax no (pa3oBbIM PaBHOBECHSIM B COOTBETCTBYIOIIMX
cucremax. IlocTtpoeHue (a30BBIX [auMarpaMM I03BOJIA€T YCTAHOBUTH HaJIM4Yhe HOBBIX
coequHEeHNH uin (a3 mepeMeHHOro CoCTaBa, a TAK)Ke OMPEJSIUTh UX XapakTep o0pa3oBaHus,
00JIaCTH MEePBUYHOM KPUCTAJUIM3ALMU U TOMOTEHHOCTH, HAJIM4YKMEe (Pa30BBIX MpEBpallleHUH U
T.4. COBOKYMHOCTh ATHX JAaHHBIX JIGKUT B OCHOBE pPa3pabOTKH METOJOB HAaIPaBIEHHOTO
cuHTe3a (a3 ¢ 3alaHHBIMU COCTaBOM U CBOMCTBaMH.

Janass pabGorta sBIsSETCS TMPOJODKCHHEM HAIIMX HWCCIAEAOBaHUN 1O (Pa3oBBIM
PaBHOBECHUSIM B CIIOKHBIX CHUCTEMaxX, COCTABJICHHBIX XaJbKOTCHUAAMH Meau (cepebpa) u
2JIEMEHTOB MOATPYIIBI T'€pMaHUs M TMOCBALIEHA M3YYEHUIO TPOWHOM B3aUMHOM CHCTEMBI
6Ag2S+AQsSNSes<>6Ag2Se+AgsSnSe.

BKCHepI/IMeHTaHLHaﬂ 4acTb

Ucxonubie coenmuenust AgeS, Ag2Se, AgsSnSen AgsSnSes CHHTE3MPOBATN TPSIMBIM
B3alMOJICHCTBUEM 3JIEMEHTAPHBIX KOMIIOHEHTOB B OTKAYaHHBIX J10 ~107 Tla ¥ 3anasHHBIX
KBapleBbIX aMmmynax. CHUHTE3bl IPOBOIWIM B JABYX30HHOW HAaKJIOHHOM medd. Temrieparypa
"ropstueil" 30HbI OblJIa HECKOJIBKO (30-500) BBIIIE TEMIIEPATYPHI IUIABICHUS CUHTE3UPYEMOTO
COCIUHEHHS, a "XOJIOMHON" — HMKE TOUKU KHIICHUS XaJIbKOTeHa.

[Ipu cuHTe3ax OBUIM HCIIOJIB30BAHBI 3JEMEHTapHbIE KOMIIOHEHTHI BBICOKOH CTENEHU
YHUCTOTHI, IPUOOpETeHHBIE Y HeMelkor Gpupmbl AlfaAesar.

CrnnaBel UCClIEyeMOl CUCTEMBI T'OTOBMJIM W3 NPEIBAPUTEIBHO CUHTE3UPOBAHHBIX U
UACHTU(GUIMPOBAHHBIX HUCXOJHBIX OWMHApHBIX M TPOHHBIX COEIMHEHMH Takke B
BaKyyMHPOBAHHBIX KBAPLEBBIX aMITyjlax.
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JATA o00pa3uoB IpoBOAWIM B BaKyyMHUpPOBAHHBIX aMIIyJlax Ha COOpaHHOM Ha OCHOBE
AJIEKTPOHHOrO perucrparopa manueix "TC-08 ThermocoupleDatalogger" ycranoBke
MHorokaHanbHOro JITA. PentreHorpammel cHuMain Ha gudpakromerpax D2 Phaser u D8
ADVANCE ¢upmsl Bruker ¢ ucrionszoBanrem CuKq-u3nydenus.

Pe3yabTaTrsl M MX 00CyXKIeHHE

Pesynbratet POA BBIOOpOYHBIX CIUIABOB, 3aKaJeHHBIX IMocie omxkura mnpu 800K,
MOKa3aJid, 4TO BCE OHU JBYX(a3HBI U COCTOAT U3 CMeCH O~ U O-(a3 (o- U d-HempepbIBHBIE
TBEpP/bIC PACTBOPHI HA OCHOBE BBHICOKOTEMIIEPATYPHBIX MOTUGBHUKAIMA OMHAPHBIX U TPOWHBIX
coenmuHEeHMH, cooTBeTcTBeHHO). CormacHo 3tuMm manHbiM npu 800K  TBepmodasznas
nuarpaMMa B3auMHOU cucteMbl 6AJ2S+AQsSNSes <>6Se+AQsSNSs nmeet Bua puc. la.

Xapakrep TBepao(]a3HbIX paBHOBECHH B ITOM CHUCTEME NPU KOMHATHOH TemIeparype
(puc.16) pe3ko otrnuuaercs ot puc.la. Kak BuaHo m3 puc.10, nmpu 300K mannas cucrema
COCTOMT M3 psja AByxda3Hbix (ci1toz, ar+d1, aztds, oo+d1, 01+082) U Tpexdaszubix (o1+ar+d1,
o1+d1+02) obmacreit (au-, o2-, d1-, O2- TBEpIBIC PACTBOPHI HA OCHOBE HH3KOTEMEPATYpPHBIX
Moau(UKaMii UCXOAHBIX OWHAPHBIX M TPONHBIX coenuHeHHi). DOpMUpPOBaHHE STUX
(dazoBbIX oOmacteil 00yciaoBIEHO TBepAO(ha3HBIMU TMPEBPALCHUSIMU B OOKOBBIX CHCTEMax
Ag2S-Ag2Se 1 AgsSnSe-AgsSnSes.

Bce ¢dasoBeie obnmactu Ha puc.l monTBepxkneHbl peHTreHorpaduyecku. Ha puc.2 B
KauecTBe MpUMepa MpHBeIeHA MOPOILIKOBas AudpakTorpamma ciiaBa #1 u3 aAByxdQazHoii
obnactu op+d; Ha puc.l. Kak BugHO nudpakumoHHas KapTHUHA 3TOTO CIUIaBa COCTOMUT W3
COBOKYITHOCTH JIMHUHM OTPa’KEHUS JIBYX COCYIIECTBYIOMUX (a3 - o2 U O2.

6Ag,S T=800 K 6AgSe  6AgS G T=300K a, 6Ag,Se
*
o
80r y 80
60r 1 60
40r 1
at+d &
20r 120
0

—
AgSnS, 20 40 60 80 AgSnSe,AgSnS, 20 40 60 80 AgSnSe,
mol. % mol. %

a) 0
Puc.1. /luarpamMmsbl TBepa0(a3HBIX PABHOBECUN B3aUMHON CHCTEMBI
6Ag2S+AgsSnSes «<>6Se+AgsSnSe mpu 800 u 300 K.
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Puc.3. [Ipoekiius NOBEpXHOCTH JTUKBUIYCA CUCTEMBbI
6Ag2S+AQsSNSes<«>6Ag2Se+AgsSnSe.
[Tonst nepBuyHOM Kpructaymu3anuu: 1-ao'; 2-a; 3-0.

IoBepxHOCTH JMKBHAYCA (PUC.3) COCTOUT M3 TPEX TMOJIEH, OTBEUAIONINX ITEPBUYHON
Kpuctaym3anuu ¢az o (TBepaple pacTBOPhl Ha OCHOBE BBICOKOTEMIIEPATYPHON MOIH-
bukamun Ag:S), oo 1 6. DTH MOBEPXHOCTH Pa3rPaHUYMBAIOT MEPUTEKTHUECKass KpuBas PU,
nBe 3BTekTudeckre Kpusbie e1U, Uez, a Takke Touka U, xapakTepu3yroilasi HOHBAPUAHTHOE
nepexoaHoe paBHoBecue. THMBI U TeMIlepaTypbl BceX HOH- M1 MOHOBAapHAHTHBIX PaBHOBECHUIl
cucrembl 6AQ2S+AgsSNSes «<>6Ag2Se+AgsSNSe peICTaBICHBI B TAOIHIIE.



Taoauna 1.
Hon- 1 MOHBapraHTHBIE paBHOBECHS BO B3aUMHOU CHCTEME.
6Ag2S+AQsSnSes<>6Ag2Se+AgsSnSe

Touka MM KpHBasl HAa pUC.3 PaBHOBecHe T, K
P L+a'<>a 1108
M Lo 1030
€1 L<>(Ag2S) i +(AgsSnSe)i 1035
€2 L<>(Ag2Se)i+(AgsSnSee) 985
U Lroreard 10351010
1 '+ -
PU oo 1108-1010
Ue, 1010-985
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THE 6AQ2S+AgsSnSes «<>6Ag2Se+AgsSnSs RECIPROCAL SYSTEM
LAmiraslanova A.S., *Alverdiyev 1.J., *Zavrazhnov A.Yu., *Yusibov Yu.A.

Summary

This work presents the results of studying of the phase equilibria in the
6AQ2S+AQgsSnSes «>6Ag2.Se+AgsSnSe(A) reciprocal system. The diagram of solid-phase
equilibria at 300 and 800 K and the projection of the liquidus surface of system A were
plotted for the first time. The liquidus of system A consists of three fields corresponding to
the primary crystallization of solid solutions based on the high-temperature modifications
AQ2S, AgaSe, and AgsSnSe-xSex.

6Ag2S+AgsSNSes «<>6Ag2Se+AgsSNSsQARSILIQLI SISTEM

LAmiraslanova A.S., *Alverdiyev 1.J., 2Zavrajnov A.Yu., *Yusibov Y.O.
Xiilasa
Isdo 6AQ2S+AgsSnSes «<>6Ag,Se+AgsSnSe (A) qarsiliqh sisteminds faz tarazliglarinin

todqiqinin naticolorini toqdim edilir. Ilk dofo olarag 300 vo 800 K-da borkfaza tarazliglarin
diagram1 vo sistemin likvidus ssthinin proyeksiyasi qurulmusdur. Sisteminin likvidusu
yiksok temperaturlu AQS, Ag:Se vo AQsSnSexSex modifikasiyalarina osasinda bork
mohlullarm ilkin kristallagsmasina uygun ii¢ sahadon ibaratdir.
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XAPAKTEP B3AUMOJEVCTBUSI B CUCTEME Bi>S3-Sm»033B,03
Aﬂueell/I.I/I., IOcuﬁerIO.A., AJzue(;lO.M., I amuM033X.M., Abbacos U H.

1HHcmumyma Kamanuza u Heopeanuueckou Xumuu um. M. @.Haeuesa HAH Azepbatioscana
e-mail aliyevimir@rambler.ru
Y anoocuncruii I ocyoapcmeennvlil Yuusepcumem
3A3ep6aﬁ()ofcaHCKuﬁ T'ocyoapcmeennwiii Ixonomuyeckutl Ynusepcumem
4A3ep6aﬁ()9fcaHCKuﬁ T'ocyoapcmeennwiti Ynusepcumem Heghmu u Ilpomviuiniennocmu

KiroueBble €10Ba: MUKpomeepoocms, cucmemd, 36mMeKmuKd, JTUK8UOYc, Coauodyc.
Key words: microhardness, system, eutectic, liquidus, solidus.

Xapaxmep e3aumooeticmeusi 6 cucmeme Bi2S3-Sm2033B203 uccredosanvr memooamu
HTA, POA, MCA, a makoce usmepenuem MUKpomeepooCmuy u niomHocmu u nocmpoena T-x
Gazosas ouacpamma. YcmanosieHo, ymo OuazpamMma COCMOAHUA CUCHEMbl OMHOCUMCA K
asmexkmuyeckoeo muna. B cucmeme coeounenusn BizSs u Sm2033B203 o6pazyrom semexmuxy
cocmaea 37 mon. % Sm2033B203 u memnepamype 645°C. B cucmeme na ocnoee ucxoomvix
KOMHOHEHMOo8 meepoble pacmeopvl NPAKMUYECKU He 0OHAPYIHCEHDL.

B smTepaType O B3aMMOIEHCTBMM MEXIy XaJbKOTCHHUIAMHU BHCMYTa W OKCHJIAMH
camapusi U OOpa HMMETCsS I0CTaTouyHO MHorue naHHbie [1-4]. Okcuapl peaKo3eMeNbHBIX
9JIEMEHTOB U TIOJYYEHHBIC HAa MX OCHOBE CIIOKHBIE OKCHJa cojepxarmue ¢a3pl 00JamaroT
(OTOIIEKTPUICCKUMH M JIFOMHHECIICHTHBIMU CBOWCTBaMu [5-8]. AmHanoruynas cucrema
usydyena Hamu panee [9-11]. Cucrema BizS3-Sm203:3B203 mccienayercst BIiepBbIe.

Lenpto HacTosIIEH pabOTHI SBISETCS M3YYEHUE XUMHUYECKOTO B3aUMOJICHCTBUS MEXIY
Bi2S3 1 Sm203'3B203 u moctpout T-x (hazoBas nuarpamma.

3KCHepl/IM6HTaJIbHaﬂ 4acTb

CmnaBbl paspes3a Biz2S3-Sm2033B203 cunTe3upoBanu B MHTepBaje Temmeparyp 600-
1000°C ¢ sBoigepxkkoit 10-12 4. mpu MakcumanbHOW Temmeparype. Jlus monydeHue
PaBHOBECHBIE COCTOSIHMS CIUIaBbl cucteMbl omxkurany mpu 600°C B Teuenne 150 u.

HccnenoBanue CIiaBoB CUCTEMBbl MPOBOAMIM MeTonaMu auddepenuuansaoro (ATA),
pentrenorpaguueckoro (P®A), wmukpocrpykrypuoro (MCA), aHanu3oB,, H3MEpEeHUEM
MHUKPOTBEPJOCTH U OIpeeSIEHUEM IIJIOTHOCTH.

JATA 00pa3roB OCYIIECTBISUTH HA HHU3KOYACTOTHOM Tepmopeructparope HTP-73 ¢
Pt/Pt-Ph Tepmoniapoii. CkopocTh HarpeBa coctasisuia 9 rpaji/MuH.

P®A npoBoaunu Ha peHtreHoBckoM npudope moaenu D2 PHFSER na CuKoa usnyuenuun c
Ni puabTpom.

MCA npoBogwin Ha Mukpockone MMM-8. MukpoTrBepaocTs 00pas3loB CHCTEMBI
u3Mmepsiin Ha MukpotBepaomepe [IMT-3 npu Harpyskax, 0,3 H BbiOpaHHBIX B pe3yibTare
W3YUYEHUS U3MEPEHHS] MUKPOTIEPIOCTH s, KaKI0U (has3bl oT Harpy3ku. [II0THOCTE CrtaBoB
ONpeNieNIAI  NMUKHOMETPHUUECKUM  B3BEIIMBAHUEM: HAIMOJHUTENEM  CIYXHJI  TOIYOIl.
VcxomHBIMH- KOMITOHEHTaMH JJ1s1 CHHTE3a CI1aBoB (Tadu. 1) ciyxumm Bi2Sz u 3Sm203'B203

Pe3yabTaThl M MX 00CYyXKICHHE

CuHTe3UpOBaHHbBIE CIIJIaBbl KOMIAKTHBIE 00J1a/1al0T OOJBIIUM COJIEPKaHHUEM CBETIIO-
KEIIBOTO 1[BETA, C YBEIMUCHUEM COJIEPIKAHUS MTOTyTOPHOTO CYIb(HUIa BUCMYTA IBET CIUIABOB
CTaHOBHTCS YePHBIM. DPPEKTh HA KPUBBIX HArPEBAHUSI-IHIOTCPMHUUCCKUE; HA KPUBBIX HAr-
pEeBaHUS U OXJIAXKICHHS CIUTABOB MMEIOTCS 110 JIBa TETUIOBBIX ddderra. HekoToprlie husuko-
XUMHYECKHE CBOMCTBA CIIIaBOB cucTeMbl Bi12S3-Sm»03. 3B203 mpusenens! B Tadm. L.
MuKpoCTpyKTypa TUTHIX 00pa3IoB MOKa3aja, YTO BO BCEX CIUIABAaX MPUCYTCTBYET ABE (a3bl:
ceernas (Bi2S3) u temuas (BizS3-Sm203. 3B203).

MukpoTBepA0CTh cI1aBoB n3mepsun npu Harpyskax 0,20 u 0,30 H. M3nyueno aBa
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psana 3HaueHuid wmukpcerBeproctr: 1500 m 5400 MlIla, cooTBeTCTBYIOIIME WCXOIHBIM
coequHeHusM Bi2S3 ' Sm203.3B203. 3HaueHnss MUKPOTBEPIOCTH B IeTEPOreHHON 00jacTu
OCTAIOTCS MPAKTUYECKU MOCTOSHHBIMH, OTCYTCTBHE TBEPJABIX PacTBOPOB Ha ocHOBE Bi2Sz u
Smy03. 3B203 (tabm. 1). PenrreHoda3oBslii aHanmM3 IOKas3all, YTO Ha PEHTTCHOIPaMMax
MPHUCYTCTBYIOT TOJIBKO JIMHUH MCXOHBIX KOMIIOHEHTOB.
t,°C
1200

1180°
1000

A 3K+Sm203'35203

Bi2S3 20 40 60 80 Sm»033B,03
mod. %
Puc. 1. T-x pazoBas quarpamma cuctempiBi2S3-Sm203 3B203.

Ha ocHOBaHMM TONYyYEHHBIX [aHHBIX (PU3MKO-XMMHYECKOTO aHaln3a IOCTPOCHA
AuarpamMMa COCTOSsIHUSL cucTeMbl Bi2S3-Sm203.3B203 mokazannas Ha puc.l. Kak BuaHo,
crcreMa KBa3MOMHapHAasi SBTEKTUYECKOTo Thma. CoCcTaB 3BTEKTUKH COOTBETCTBYET 37 MOJL.

% Sm203.3B203 u Temneparype 645°C. PacTBOpUMOCTh Ha OCHOBE MCXOIHBIX KOMIIOHEHTOB
MPAKTUYECKH HE YCTAaHOBJICHA.

B cucreme Bi2S3-Sm203.3B203 Ha ochHoBe Sm203.3B203 oOHapykeHbI 001acTH
CTEKJI000pa3oBaHUs. Y CTaHOBIIEHO, YTO O pa3pe3dy Bi2S3-Sm203. 3B203 creknooOpa3oBanus
noxonar Ao crutaBoB 10 mon. % Bi2Ss (10 rpag/mun) u 15 mon. % BizS (4,5'102 rpajy/cex.).
Pe3ynbTarhl U3NKO-XMMHUECKHUX CTEKOJ CUCTEMBI IPUBEACHBI B Ta0.2.

Taoauna 1.
Cocras, pe3ynbratsl [ITA, n3mMepeHuss MUKPOTBEPAOCTH U ONPEEIICHUS INIOTHOCTU
CIu1aBoB cucteMbl BioS3-Sm>03z 3B,03

Cocras, Moi1. % Tepmuueckue [lnotHocTh, | MuKpoTBEpAOCTH (a3, MITa

Bi2Ss Sm,03 3B20s s dexrsr, “C 10° kr/m° Bi2S; Sm,03 3B,03
100 0,0 775 7,20 1500 -

98 2,0 770 7,00 1500

97 3,0 550,760 6,76 1500 -

95 50 550,750 6,44 1500 -

90 10 550,740 6,08 1500 -

80 20 550,680 5,92 1500 -

70 30 550,620 5,70 - -

60 40 550,600 5,56 DBTEKT. DBTEKT.

50 50 550,700 5,20 - 5400

40 60 550,800 4,90 - 5400

30 70 550,900 4,78 - 5400

20 80 550,980 4,52 - 5400

10 90 550,1050 4,25 - 5400

0 100 1100 4,00 - 5400

Kak BumHO u3 Taba. 2, 3HA4YCHHs] KOHIICHTPAIIMOHHBIX CBOMCTB MOHOTOHHO YBEJIH-




YUBAETCS. DJTO OOCTOSATENBLCTBO JaeT BO3MOXKHOCTh TOBOPUTH 00 0Opa3oBaHMHM HOBBIX
CTPYKTYpPHBIX eAMHHUI] B cucteme Bi2S3-Sm203. 3B203. MccnenoBanuss HEKOTOPHIX (PU3HKO-
XMMHAYECKHX CBOWCTB CTEKOJI MOKA3bIBAIOT 00pa30BaHNE HOBBIX CTPYKTYPHBIX €AMHUIL (pHC,
). Kak BUOHO M3 IuarpaMMbl COCTOSIHHSI CUCTEMBI (pUC.]l) BXOIUT COCTaB CTEKOJ CHadaia
dopme npuMeceli B BUe CTPYKTYPHBIX equHul Bi2S3 He paspyias kapkac cTeka.

Opnnako pganpHeiliee HAKOIUIGHHME HWOHHBIX CBS3ed MeTalia BeleT K OOpbhIBaM
MOHOTEKTHOH CTPYKTYpPBI C 00pa30BaHUEM MUKPOKPHCTAJUIMYECKUX BKIFOUEHHH COCTUHEHUS
Bi,S3 HakoIIcHHE KOTOPBIX BEAET K yBeAHUeHHUIO U depeHnnauy CTekoa. Takum o0pazom,
crekigooOpazoBanue B cucreMe  Bi2S3-Smp03.3B203  koHTponmpyeTcss — OOMEHHBIM
B3aUMOJCHCTBHEM HECTEKIO00pa3yIouX CTPYKTYpHUX enuHHIl Bi2S3 cocrexnoobpasynmmm
Sm203.3B20:s.

Taoaunna 2.

Cocras, pesynbtarsl ATA, nu3Mepenuss MUKPOTBEPIOCTH U ONPEICIICHHS TNIOTHOCTH

CTEKJI000pa3HBIX CIIaBOB cUCTeMbI Bi2S3-Smy03 3B203

MukpoTtBeprocts a3,
0
Cocrag, moi. % TeMnepaTy_I[_)a - TT10THOCTS, MIa
Bi2S3 Sm;03 3B,0; pasurdetus, 19 10° kr/m® P=30 H
0,0 100 430 4,00 5400
2,0 98 432 4,09 5420
3,0 97 435 4,15 5400
5,0 95 440 4,18 5460
7,0 93 445 4,20 5430
8,0 92 448 4,24 5400
10 90 450 4,24 5400
Hp,MIla d,r/em®
5500 |-
5400 o ©O o o °

5300 | 1 L1

Tg,°C
450 |~

430L o °

4104 1 1 1 1 1

Puc. 1. 3aBucumocts MukpotBepaocta (Hp),
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CHARACTER OF INTERACTION IN THE SYSTEM Bi2S3-Sm2033B203

Alievl.1., Yusibov?Yu.A., AlievlO.M., Gashimov®Kh.M., Abbasov’l.1.
Summary

The character of the interaction in the Bi2S3-Sm2033B203 system was investigated by
DTA, XRD, MSA, as well as by measuring the microhardness and density, and a T-x phase
diagram was constructed. It was found that the state diagram of the system belongs to the
eutectic type. In the system, the compounds Bi.Sz and Sm.033B203 form a eutectic with a
composition of 37 mol. % Sm2033B203 and a temperature of 645°C. In the system based on
the initial components, solid solutions are practically not found.

As,S3-Cu,CrsTe; SISTEMINDO SUSOOMOLOGOLMONIN
TODQIQI

Ismayilova'S.$., Oliyev'l.i.,Ahmedova®C.A., Alverdiyeva®F.H., Qurbanov’Q.B.

YUzarbaycan Milli EA-min M.F.Nagiyev adina Kataliz va Qeyri-lizvi Kimya institutu e-mail
aliyevimir@rambler.ru
2Adlyotman Dovlat Universiteti, Fon Odabiyyat Fakiiltasi, Kimya Kafedrast,
Tiirkiyo cahmedova@adiyaman.edu.tr
3Ganca Déviat Universiteti

Acar sozlor: siiso, siiso-kristal, mikroborklik, sixlig, sistem.,
Keywords: glass, glass-crystal, microhardness, density, system.

As2S3-CuzCraTer sisteminda As2Sz birlasmasi asasinda stisoomalagalmani miiayyan
etmak Ugun 0-30 mol % CuxCrsTer qatiliq intervalinda orintilor fiziki-kimyavi analiz
metodlart (DTA, RFA, MQA, elaca da sixligin va mikrobarkliyin ol¢iilmasi ) vasitasila tadgiq
edilmis vo onun mikrodiagrami qurulmusdur. 0-30 mol % Cu.CrsTer gatiliq Sahasinda
arintilarin fiziki- kimyavi analizi termiki emaldan awval va sonra aparilimigdir. Miiayyan
edilmigdir ki, adi soyudulma saraitindo ASS3 birlasmasi asasinda 17 mol % CuxCraTey siiso
sahasi amalo goalir. Sistemda 17-30 mol % CuzCrasTer gatiliq intervalinda siisa-kristal qarigigi
mdvcuddur.

V osas yarimqrup elementi, arsen xalkogenidlori adi soraitds siiso halinda alinirlar. Son
zamanlar arsen xalkogenidlori vo onlar asasinda alinmig miirokkab torkibli siisovari arintilor
va birlosmolor kompleks funksional xassalorina gora tadqiqat¢ilarin diggatinin calb etmisdir.

Arsen xalkogenidlori vo olar osasinda alinmis miirokkob torkibli siisovari orintilor vo
birlogsmolor fotohassas, lUminessent vo akustooptik materiallar kimi, fotoelektronikanin
miixtalif saholorinda genis totbiq olunurlar[1-4]. Xrom xalkogenidlori bir sira xakogenidlorla,
o ciimladon mis xalkogenidlari ilo magnit xassali materiallar omolo gatirir [5-7].

Buna gora do gozlomok olardr ki, As2S3 vo CuzCrsTe7 xalkogenidlori arasinda kimyavi
qarsiligh tesir zamani alina bilocok yeni miirokkab torkibli fazalar vo siisovari orintilor do
maqgnit, magnitooptik xassalara malik yarimkegirici materiallar ola bilarlor.

Hazirki todqiqat isinin mogsadi AsS2Sz va CuzCrsTer sistemindo AsSzSsz  birlogmasi
osasinda siliso sahasinin mMiloyyon etmoklo, onlarin siiso-kristal kecidindo fiziki-kimyovi
xassolorini tadqiq etmokdon ibarotdir.

Tacriibi hissa

As>S3-CuzCraTer sisteminin ilkin kuponentlori asagidaki tomizlikli elementlorda: Arsen
As-99,99 %; mis Cu-99,98 %; xrom Cr- 99,97 % vo tellur 99,99 % sintez edilmisdir:

Daha sonra As2S3-CuzCrsTe;  sisteminin  orintilori  As2Sz vo  Cu2CrsTey
komponentlorindon 0,133 MPa tazyiqino qodor havasi sorulmus kvars ampulada 600-800°C
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temperatur intervalinda birgo oridillmoklo sintez edilmisdir. CuxCrsTe7 Dbirlosmasinin
peritektik olmasini nozars alaraq, homin birlogsma peritektika temperaturundan asagida 900°C-
do 8 saat miiddotindo saxlanmisdir.

As>S3-CuzCrsTer sisteminin orintilori fiziki-kimyavi analiz metodlar1 (DTA, RFA,
MQA homginin sixligin vo mikrobarkliyin 6lsiilmasi) vasitosilo todqiq edilmisdir.

Niimunolorin DTA analizi NTR-73 markali pirometrdo aparilmisdir. Termociit olaraq
xromel-aliimeldon istifads edilmisdir. Niimunalorin qizma siirati 10°C/daq olmusdur.

Orintilorin  rentgenografik analizi D2 PHASER markali rentgendifraktometrindo
aparilmisdir. Mikroqurulus (MQA) analizi MiM-8 markali mikroskopda hoyata kegirilmisdir.
Faza sorhodlorini miloyyan etmok Ugun aydinlasdirici olarag KOH+C;HsOH = 2:1 vo
HNO3+H202=1:2 nisbatindo mohlullar gétiirilmisdir. Mikrobarklik PMT-3 markali
metallografik mikroskopda olgiilmiisdiir. Nimunalorin Xxdsusi ¢okilori piknometrik Gsulla
toyin edilmisdir, doldurucu mohlul kimi toluol gotiirtilmiisdiir.

Naticalar vo onlarin miizakirasi

As>S3 birlogmosi ilo zongin olan qirmizi rongli niimunslor xarici mihitin tosirlorineg
davamlidir vo hotta qiivvatli mineral turslarda da ¢otin hall olur. 0-30 Cu.CrsTe7 torkibli
slisovar1 niimunaloar isti nitrat HNO3 tursusunda vo NaOH, KOH golovilards yaxs1 hall olurlar.

Qeyd etmak lazimdir ki, As2S3-Cu2CrsTe7 sisteminin orintilorinin fiziki-kimyavi analizi
ham siiso ham do kristallagdirilmig halda aparilimigdir.

0-30Cu2CrsTe7 torkibli orintilorin diferensial-termiki analizin gostorir ki, onlarin
termoqramlarinda iki endotermik effektlor miisahido edilir. Kristallasmadan avval 0-30 mol
%Cu,CrsTer gatiliq intervalda olan niimunalorin termoqramlarinda 170-185°C siisoloro xas
olan Tg yumsalma temperaturlart mévcuddur. Siiso sahasindon olan niimunalor uzun miiddst
kristallagdirildigdan sonra onlarin termoqramlarinda mévcud olan yumsalma temperaturlar
yox olur, onlarin avazina arima temperaturu amals galir.

As2S3-Cu2CrsTer sisteminin orintilorinin mikroqurulus analizi gdstarir ki, sistemin ilkin
komponentlori otrafinda birfazali saholor mévcuddur. Araliq sahodo olan orintilor iso
ikifazalidir. As>S3 asasinda bark mohlul sahasi taqribi 1,5 mol %, Cu>CrsTe7 toskil edir.
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Sok.1. As>S3-Cu2CrsTey sisteminin arintilorinin difraktoqramlari.
1-As,S3, 2- 10, 3- 15, 4-30 mol % CuzCrsTey
Rentgenoqrafik analizin naticolori gostorir ki, 0-30 mol % gatiliq intervalindasiisovari

orintilorinkristallasdirilmazdan ovvalki difraktogramlarinda intensiv difraksiya maksimumlari
miisahido edilmomisdir (Sak.1). 30 mol % Cu.CrsTe7 torkibli arintinin difraktograminda



difraksiya xotlori omologalmoys baslayir ki, bu siiso-kristal qarisigimdan ibaratdir.
Rentgenfaza analizinin noticolori diferensial-termiki vo mikroqurulus analizlorinin naticalorini
tosdiq edir.

800 |-

600

M+a+CraTes

As>S3 20 30 mol %

Sak.2. As2S3-Cu2CrsTey sisteminin mikrodiaqrami/
Fziki-kimyovi analiz metodlarinin naticolorino osason AS2S3-Cu2CraTez sisteminin

mikrodiagrami qurulmusdur (Sok.2). As2Ss3-Cu2CrsTe7 sisteminin 0-30 mol %-CuzCrsTe7
qatiliq sahasindan olan siisovari arintilorin bazi fiziki-kimyavi xassalari codvalds verilmisdir.

Cadval 1.
As>S3-CuoCrsTe7 sisteminin arintilorinin siiso vo sliso-kristal sahasindon olan
arintilorin DTA analizi, sixliglarinin va mikrobarkliklarinin 6l¢gmaolorinin naticolori.

Toarkib, mol % o Mikrobarklik, MPa
Termiki qlzgna Sixhg,
As;S; | CuxCrsTey effektlari, °C g/sm® a B
P=0,15H P=0,20 H
100 0.0 170,310 3,20 1350 -
95 5.0 175,315 3,35 1350 -
90 10 180,320,350 3,59 1400 -
85 15 180,350,430 3,78 1400
80 20 180,350,500 3,98 1400 —
70 30 180,350,640 4,37 - -

Beloalikla, As2Ss- CuzCrsTer sisteminin 0-30 mol % qatiliq intervalinda siiso sahasi
Oyranilmokla onun mikrodiagrami qurulmusdur. As;S3 asasinda otaq temperaturunda 1,5 mol
% Cu2CrsTe7 hollolma askar edilmisdir. Sistemda As>S3 birlogmosi asasinda adi soyudulma
soraitindo 17 mol % Cu.Cr4Te7 siiso sahasi amolo galir.
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INVESTIGATION OF GLASS FORMATIONIN THE SYSTEMAS2S3-Cu2CrsTer

Ismayilova®.S.Sh, Aliyev'.1.I, Ahmedova®.C.A Alverdiyeva®.F.H, Gurbanov®.Q.B
Summary

In the As,S3-CuCrsTe7 system, alloys in the 0-30 mol% Cu2CrsTe7 concentration range
were studied using physicochemical analysis methods (DTA, RFA, MQA, as well as density
and microhardness measurements) to determine glass formation based on the As,S3
compound, and its microdiagram was constructed. Physicochemical analysis of alloys in the
area of 0-30 mol% Cu2Cr4Te7 concentration was carried out before and after heat treatment. It
was found that under normal cooling conditions, 17 mol% Cu.Cr4Te7 glass area is formed on
the basis of As>Ssz compound. The system contains a glass-crystal mixture in the concentration
range of 17-30 mol% Cu2CrsTes.

InSb,SeTes-InSb,Tes SISTEMININ ORINTILORININ SINTAZI VO
FIZIKI-KIMY9VI ToDQIQI
Mommadova*N.A
Y4zorbaycan Milli EA-nuin akad. M.F.Nagiyev adina Kataliz va Qeyri-lizvi Kimya Institutu

Acar sozlor: sistem, mikrobarklik, solidus, likvidus, sixliq.
Key words: system, microhardness, solidus, liquidus, density.

InShoSeTez-INShaTes sisteminin daxilinda bas veran kimyavi qarsiliqh tasir diferensial-
termiki (DTA), rentgenfaza (RFA), mikroqurulus (MQA) va sixligin va mikrobarkliyin tayini
analiz metodlarindan istifado etmakls, tadqiq edilmis. Sistemin orintilorinin qarsiliglh hall
olmast arasdrilmisdir. InSboSeTes-InSboTes sisteminin arintilorinin mikroqurulus analizi ilo
miiayyan edilmisdir ki, bark halda ilkin komponentlor asasinda praktiki olaraq hallolma askar
edilmamisdir.

Elm vo texnikanin artmaqda olan taloblorini ddoye bilo miirakkeb torkibli funksional
xassoli materiallarin alinmasina da tolabat artmadadir. Bu toloblari yerine yetirmok tigilin ilk
novbado komposterlor arasinda kimyovi qarsilighh tosiri todqiq etmoklo, torkib-xasso
diagramlarmin qurulmasi vacib masslodir. Son zamanlar binar birlosmolorlo yanasi, Ugl,
dordlii vo daha miirokkob materiallarin fiziki-kimyovi va fiziki xassalorinin dyronilmosi daha
intensiv sokildo Gyranilir.

Molumdur ki, indium va stibiumun xalkogenidlori optiki vo termoelektrik xassolora
malik yarimkegirici maddolordir [1-4]. Indium vo stibium xalkogenidlori osasinda iilii vo daha
mirokkob yarimkecirici maddslorin sintezi vo xassolorinin dyronilmosi 6n plana ¢okilmisdir
[5-8]. InSh2SeTes-InSh,Tes sistemi hal-haziradok todqiq edilmomisdir.

Isin mogsadi InSbySeTes-InSh,Tes sisteminds qarsilight tosirin  xarakterini  fiziki-
kimyavi analiz metodlari vasitasils todqiq etmokdan ibaratdir.



InSboSeTes-InShoTessisteminin arintilorini sintez  etmozdon ovval InSboSeTes vo
InSboTesbirlogsmolori ampula metodu vasitasilo sintez edilmisdir. Birlosmoalorin peritektik
olmasinin nozors alaraq hor iki birlosmoa peritektika temperaturundan 20°C asagida 150 saat
middotindo termiki emal edilmisdir. Sonra sistemin orintilori InSb>SeTes vo InShyTes
komponentlorini 0,133 Pa tozyiqine qodor havasi sorulmus kvars ampulda birge oritmoklo,
700-900°Cintervalinda sintez edilmisdir. Homogenlosdirmok magsadila orintilar tokrar 400°C-
do 150 saat miiddotindo termiki emal edilmisdir. Tarazliq halinda olan niimunslor fiziki-
kimyavi analiz metodlar1 (DTA, RFA, MQA sixligin vo mikrobarkliyin 6l¢iilmasi) vasitasi ilo
tadqiq edilmigdir.

Diferensial-termiki analizi zamani sistemin bitlin orintilorinin termoqramlarinda Ug¢
endotermiki effektlor miisahido edilmisdir. InSbaSeTes-InShoTessistemds termiki effektlorin
¢cox olmasi onu gostorir Ki, komponentlor arasinda miirokkab (arsiligli tosir bas verir.
Orintilorin mikroqurulus analizi aparilmis vo naticado askar edilmisdir ki, sistemda bork halda
ikifazali orintilor kristallagirlar. Yalmz 500°C-don yuxarida ii¢fazali sahalor oldugu miioyyan
edilmisdir.

Diferensial-termiki, mikroqurulus analizlorinin naticolorini tosdiq etmok UgUN
InSh,SeTes-InSh,Teskasiyinin miixtolif sahalorindon olan 30 vo70 mol % InSh,Tes arintilorin
rentgenfaza analizi aparilmisdir (Saok.1).

Malum olmusdur ki, 30 va70 mol % InSh,Tes torkibli orintilorin difraktoqramlarinda
osas boyiik xotlor uygun olsa da, bazi xotlor iso InSb.SeTes vo InSbyTesbirlosmalarinin
difraksiya xotlorinin qarisigindan ibaratdir. Yoni orintilor iki fazanin qarisigindan toskil
edilmigdir.Sistemin orintilorinin mikrobarkliklorinin 6l¢iilmasi zamani, mikrobarkliyin iki nov
qiymatlori alinmigdir. Demali peritektik ¢evrilmo naticasindo ikifazali srintilor omalo galir.

Mikrobarkliyin (920-930) MPa qiymoti InSh2SeTes birlosmosinin  mikrobarkliyina,
1340 MPa qiymati 1so InSb2Tes birlogmasinin mikrobarkliyins uygundur. Sistemin arintilorinin
doyismoaz qalmasi ilkin komponentlor asasinda bark moahlulun olmadigin1 géstarir.
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Sak. 1. InSh,SeTesz-InShaTessisteminin arintilorinin difraktoqramlari.
1- InSh,SeTes, 2-30, 3-70, 4-100 mol % InSh,Tes.
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SYNTHESIS OF ALLOYS OF THE INSb,SeTes-InSb2Te4s SYSTEM AND PHYSICAL-
CHEMICAL RESEARCH

Mamedova® M.A.
Summary

Using the methods of differential thermal (DTA), x-ray phase (RFA), microstructural
(MQA) analysis, as well as density and microhardness measurements, chemical interactions in
the InSh,SeTesz-InSh,Tes system were studied. The combined dissolution of the components
of the system was investigated. Microstructural analysis of the alloys of the InSb.SeTes-
InSh>Tes system showed that solubility in the solid state based on the starting components
was practically not detected.

Sh,Ses- CuCr,Tes SISTEMINDO FAZA TARAZLIGI
Mosiyeva L.F.
YAzorbaycan Texniki Universiteti

Acar sozlor: orinti, kvazibinar, evtektika, mikrobarklik, bark mahlul.
KiaroueBble coBa: cnias, KeazuOUHAPHBLU, I6MEKMUKA, MUKPOMEEPOOCb, meep-
Oblll pacmeop.

Fiziki-kimyavi analiz metodlar: diferensial-termik (DTA), rentgenfaza (RFA),
mikroqurulus (MQA) va sixligin va mikrobarkliyin dl¢iilmasi vasitasilo ShySez- CuCraTes
sisteminda faza tarazligi tadqiq edilmis vaonun faza diagrami qurulmusdur. Mikroqurulus
analizi naticasinda miiayyan edilmisdir ki, baslangic komponentlor asasinda birfazali sahalor
movcuddur. Otaq temperaturunda ShzSes 5 mol % bork mahlul alindigi halda, CuCroTes
birlagmasi asasinda 13 mol % Sb2Ses bark mahlul amala galir.

Odobiyyatdan molumdur Ki, stibiumun xalkogenidli birlosmalari vo onlar asasinda
alinmis yeni fazalar vo bark mohlullarfotoelektrikvatermoelektrikxassolimateriallardir[1-6].

Xromun va onun intermetallik birlosmolori gara metallurgiyada xammali Kimi
paslanmayan poladlarin vo basaq momulatlarin istehsalinda 1stifado olunurlar. Xromun
xalkogenidli birlogsmolori maqnit xassali yarimkeciricilor kimi miixtolif maddalilora olave
etmokla, magnit xassali materiallar almag mimkundar [7-9].
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g/sm*, Hu= 1200 MPa —dir [10]. CuCrzTesbirlosmosil155°C-do kongruyent oriyir [11] vo
kubik sinqoniyada kristallasir qofas parametri a = 11,134 A [12].

Sh2Ses-CuCr,Tes sisteminin todqiq edilmasi tiglin genis qatiliq intervalinda orintilor
sintez edilmisdir. Sistemin orintilori ovvoalcodon sintez edilmis ShySes vo CuCroTes
komponentlardan sintez edilmisdir. 800-1200°C temperatur intervalinda biitiin orintilor orimis
kiitlo halinda alinirlar. Tarazliq halina gotirmok iigiin arintilor 450°C-do 300 saat miiddotindo
termiki emal edilmisdir.

Orintilor homogenlosdirildikdon sonra fiziki-kimyavi analiz metodlar1 (DTA, RFA,
MQA , sixligin vo mikrobarkliyin 6l¢Ulmasi) vasitasilo tadqiq edilmisdir.

Niimunslorin DTA analizi algaqtezlikli NTR-73 markali pirometrds aparilmisdir.
Termocit kimi xromel-aliimeldon istifado edilmisdir. Niimunolorin qizma siirati 10°C/doq
olmusdur. Orintilorin rentgenoqrafik analizi D-2 PHASER markal1 rentgen difraktometrindo
aparilmigdir. Bu zaman Cu Ko stialanmadan vo Ni- silizgocdon istifado edilmisdir.
Mikroqurulus analizi MIM -8 markali mikroskopda hayata kegirilmisdir. Faza sorhodlorini
miloyyon etmok iiclin aydinlasdirict olaraq K>Cr.O7 mohlulu gotiiriilmiisdiir. Mikroborklik
PMT-3 markali mikroskopda 6lgiilmiisdiir. Niimunslorin sixliglari piknometrik tisulla toyin
edilmisdir, doldurucu mahlul kimi toluol gétiiriilmiisdiir.

Naticalar vo onlarin miizakirasi

Sh2Ses-CuCr,Tes sisteminin biitiin orintilori kompakt kiitlo halinda olub, boz vo qara
rongli maddolordir. Orintilorin hanas1 suda vo havada davamlidirlar. Onlar yalniz mineral
H2SO4 vo HNOs tursulada yaxst hall olurlar. Indi iso fiziki-kimyavi analiz metollarinin
naticalarini ayri-ayriligda nozordon kegirok.

Diferensial-termiki analizin (DTA) naticolori gostorir ki, SboSes-CuCrzTes sisteminin
niimunoslorinin termoqramlarinda iki vo U¢ endotermik effektlor mdvcuddur. Sistemdo
CuCr,Tes birlosmosinin faza kegidinin olmasi termiki effektlorin sayini artirir. Termiki
effektlor kristallik maddalora xas, donardir.

Sh2Ses-CuCr,Tes sisteminin faza torkibini aragdirmaq Uglin mikroqurulus analizi
apartlmisdir. Sistemdo otaq temperaturunda Sb,Ses birlogsmosi asasinda 5 mol % hollolma
oldugu halda, CuCr2Tes birlosmasi asasinda 13 mol % hallolma miiayyan edilmisdir.

Daha sonra sistemin orintilorinin rentgenfaza analizi aparilmigdir. Sakil 2-do 30, 70 vo
90 mol % CuCrzTes torkibli niimunalorin rentgen difraktoqramlart verilmisdir. Sokil 2-do
verilmis 30 vo 70 mol % CuCr,Tes niimunalorin difraktoqramlarinda mévcud difraksiya
xatlori baglangic komponentlorinin difraksiya xatlorinin qarigsigindan ibarotdir.

Beloliklo, rentgenfaza analizi diferensial-termiki vo mikroqurulus analizlorinin
naticalorini tosdiq edir. Aparilan todqiqat metodlarinin naticalorine asason SbzSes-CuCraTes
sisteminin faza diaqgrami qurulmusdur (sok.3). Sistemin faza diaqrami kvfzibinar olub,
evtektik tiplidir. Sistemin likvidusu uygun olaraq Sb2Ses birlogmasi asasinda amalo golon d-
bork mohlulun vo CuCr2Tes birlosmasinin faza kegidlori asasinda omolo golon o vo B-bark
mohlullarin maye ilo tarazligda olan monovariant tarazliq ayrilorindon ibaratdir.

Sistemdo 0-20 mol % CuCr.Tes qatiliq intervalinda mayedon &-bark mohlulun
kristallart ayrilir vo evtektika noqtosindo basa catir. Digor 20-100 mol % CuCr,Tes intervalda
mayedan o vo B-bork mohlullarin ilkin kristallar1 ayrilir.
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dazoBoe paBHOBecue B cucteme ShrSes-CuCraTes m3ydeHO MeromamMu  (QH3UKO-
XUMUYECKOTO aHanu3a, auddepenuuansuo-tepmuueckoro (IATA), penrtrenodazoBoro
(P®A), mukpoctpykrypbl (MCA), MIOTHOCTH M MUKPOTBEPJOCTH, MOCTpOEHA ero (hazoBast
auarpamma. B pe3ynbTate MUKpPOCTPYKTYPHOTO aHAIHM3a OMpEAETICHO HaMune OJHO(Ma3HBIX
MOJIEH JII UCXOIHBIX KOMIIOHEHTOB. BBITIO yCTaHOBIIEHO, UTO MPU KOMHATHOW TemIiepaType
TBEP/IbI pacTBOp Ha ocHOBe ShoSes mocturaer 5 moit. %, A Ha ocHoBe coequHenus CUCraTes
- 10 13 mou. %.
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CusAssTes-CrAsTes KOSIYININ FAZA TORKIBININ ARASDIRILMASI
Ismayilova's.s.
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CusAssTeo-CrAsTessistemindo faza torkibi va qarsiligh tasir fiziki-kimyavi analiz
metodlart (DTA,RFA,MQA va sixligin vo mikrobarkliyin tayinin) vasitasila todqiq edilmisdir.
Miiayyon edilmisdir Ki, sistemin faza diagrami Qqeyri-kvazibinardir. Sistemds yalniz
CusAssTegbirlosmasi asasinda otaq temperaturunda 5 mol % CrAsTes hall olur. CusAssTeg-
CrAsTessisteminin  arintilorinin - mikrobarkliklorinin va sixhglarumin torkibdon asililiglart
oyranilmisdir.

Arsen xalkogenidlori osasinda alimmig miirokkob torkibli birlosmalorin fiziki-kimyavi
xassalori kifayat qodor tadqiq edilmomisdir. Bu sahads odsbiyyatda {i¢lii sistemlorin todqiqine
aid bozi todqgiqatlar aparilmigdir [1-4]. Arsen xalkogenidlori vo onlar osasinda alina ¢l vo
daha miirokkab torkibli fazalar fotoelektrik, liiminessent xassali yarimkecirici materiallardir [5-
8]. AszTes birlogmasi do optiki vo termoelektrik Xassolora malikdir [9-12].

Isin mogsadi CusAssTes-CrAsTes sistemindo kimyovi qarsiligh tosiri todqiq etmaklo,
onun faza torkini miloyyon etmokloa, onlarin fiziki-kimyavi xassalorini §yronmokdir.

CuzAssTeg birlosmasi 320°C-do kongruyent ariyir va tetragonal sinqoniyada kristallasir,
qofas parametrlori: a =13,86; ¢ = 18,05 A, z=9, Ppikn.=6,96 q/sms, prent.=7,06 q/sm3.

CrAsTes birlosmasi 375°C-do inkongruyent oriyir vo CrAsTes tipindo tetragonal
sinqoniyada kristallasir, elementar qofos parametrlori:: a= 14,246; ¢=5,993 A, Ppikn.=6,57
q/sm°, prent.=6,96 g/sm° .

Tacriibi hissa

CusAssTeg-CrAsTes sisteminin ilkin komponentlori yiiksok tomizlikli elementlordon
tam torkibdo alinmasina nail olduqdan sonra CusAssTes-CrAsTes sisteminin arintilori ampula
metodu ilo CuzAssTeg vo CrAsTes komponentlordon sintez edilmisdir.

CuzAssTeo-CrAsTes sisteminin arintilori diferensial-termiki (TDA), rentgenfaza analizi
(RFA), mikroqurulus (MQA) homg¢inin sixligin vo mikrobarkliyin toyini metodlar1 vasitosilo
todqiq edilmisdir.

Niimunoalorin DTA analizi NTR-73 markali pirometrdo aparilmigdir. Termociit olaraq
xromel-aliimeldon istifade edilmisdir. Niimunolarin qizma siirati 10°C/daq olmusdur.

Orintilorin rentgenfaza analizi D2 PHASER markali rentgen difraktometrindo
aparilmisdir. Mikroqurulus (MQA) analizi MiIM-8 markali mikroskopda hoyata kegirilmisdir.
Faza sorhodlorini miioyyon etmok 0Ugun aydinlasdirici olarag KOH+CoHsOH = 2:1 vo
HNO3+H202 = 1:2 nisbotindo mohlullar gétiiriilmiigdiir. Mikroborklik PMT-3 markali
metallografik mikroskopda olgiilmiisdiir. Nimunalorin xususi ¢okilori piknometrik Gsulla
toyin edilmisdir, doldurucu mohlul kimi toluol gotiiriilmiisdiir.

Naticalar va onlarin miizakirasi

CusAssTeo-la zonginarintilor kompakt kiitlo halinda olub, parlag-boz rongli maddslordir.
CrAsTes birlosmasinin miqdari artdiqca arintilorin glimiisii rongli olurlar. Sistemin orintilori
havaya suya va {izvi halledicilora qarst davamlidir. Onlar qiivvatli mineral tursularda ( HNOg,
H2SO04) yaxst holl olurlar. Nimunolorin homogenlosdirilmasi basa c¢atdirildigdan sonra
sistemin arintilorinin fiziki-kimyavi analizi aparilmisdir.

CuzAssTeo-CrAsTes sisteminin arintilorinin diferensial-termik analizi aparilmis vo



miloyyon edilmisdir ki, sistemin orintilorinin termoqramlarinda iki vo ii¢ endotermiki effektlor
miisahido edilir. Sistemdo termiki effektlorin ¢cox olmasi, fazalarin ¢ox oldugunu gostorir ki,
komponentlor arasinda miirokkob qarsiliqh tosir bas verir. Termiki emaldan sonra sistemin
orintilorin mikroqurulus analizi aparilmis vo askar edilmisdir ki, sistemdo birfazali, iki vo
Ucfazali saholor mdovcuddur. Sistemdo Kicik sahodo bork mohlul sahasi CusAssTeg
birlogsmosiosasinda miioyyon edilmisdir.

CusAssTeg-CrAsTes sisteminin faza diagraminin qurulmasinda istifade edilon DTA vo
MCA analizlorinin naticolorini tosdiq etmok Ugln sistemin muxtalif saholorindon olan
arintilorin rentgenfaza analizi aparilmisdir.

Rentgenfaza analizinin noticesindo miioyyon edilmisdir ki, sistemin orintilorin
difraktoqramlarinda miisahido edilon difraksiya xotlori ilkin komponentlorin difraksiya
xotlorindon basqa digor fazalarin difraksiya xotlori do istirak edilir. Naticolora asasan demok
olar ki, sistemdo ti¢ faza istirak edir.

CusAssTeg-CrAsTes sisteminin orintilorinin mikrobarkliklarinin 6l¢lilmasinin naticolori
cadval 1-do verilmisdir. Cadvaldon goriindiyti kimi mikrobarkliyin dord qiymeti alinmigdir.
Mikroborkliyin 1960 Mpa qiymoti CusAssTeg osasinda omolo golon o — bork mohlulun
mikrobarkliyina, 1650 Mpa qiymoti AsaTes-iin, 1850 Mpa qiymoti CuAszTes-0n vo 850 Mpa
qiymoti iso CrAsTes birlosmosi osasinda omolo golon bork mohlulun mikroborkliyine
uygundur.
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STUDY OF THE PHASE COMPOSITION OF THE CuszAssTeo-CrAsTes SYSTEM
Ismaylova's.Sh.
Summary
The phase composition and interactions in the CuzAssTes-CrAsTes system were studied

by methods of physicochemical analysis (DTA, RFA, MQA and determination of density and
microhardness). It turned out that the phase diagram of the system is not quasi-binary. In the
system at room temperature, solid solutions based on CuzAssTeg reach 5 mol %, while solid
solutions based on CrAsTes have practically not been established. The dependence of
microhardness and density on the composition of the CusAsaTes-CrAsTes system has been

NANO-Ni-Al,03 KATALIZOTORU ISTIRAKI iL® METANDAN
NANOKARBONUN ALINMASI
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Acar sozlor: Katalizator, dasyici, zol-gel metod, metan, karbon nanoborulart

Respublikada boyuk tobii gaz echtiyatlarimin mévcudlugu ondan tokca noaqliyyat
vasitolori tiglin miiharriklordo yanacaq kimi deyil, eyni zamanda digor sahoalords, masoslon,
kompozitlor, Kegirici ortiiklor, boyalar, sorbentlor, yiiksok potensiala malik nanokarbon
materiallarin alinmasi istigamatinds istifads perspektivlori agir. Hazirda karbon nanoborularin
vo liflorinin asas alinma iisulu karbohidrogen xammalinin pirolizi hesab olunur. Digorlorino
nisbaton bu Usulla nanokarbonun alinmasi ¢ln ¢ox yiiksok temperatur vo tozyiq tolob
olunmur: prosesi adi kimyovi reaktorlarda aparmaq vo mohsulu daha yiliksok ¢iximla aldo
etmok mumkindir. Son 20 ildo karbon nanoborulari, asason Fe, Co, Ni katalizatorlar
tizorindo miixtolif karbohidrogen xammallarinin pirolizindon alimir vo burada nanodlgulii
mosamoalors malik dastyicilarin se¢ilmosi karbon nanomateriallarinin ¢iximina, morfologiyasi
va Olgiilorine 6nomli tosir gostorir [1-2]. Bu tip dastyicilar igorisindo mitkommal sotho malik
vo masamoalarinin Olgiilorine gdra monodispers paylanmasi sayasindo katalitik cohatdon
yiiksok seciciliklo xarakterizo olunan nano-Al>Oz-0n sol-gel metodu ilo sintez istigamati
aktuallig1 ilo forqlonir. Burada istifado olunan stabillogdirici-¢Okdurtici agent — aminlor
Al(NO3)3-1n hidrolizini hoyata kegirmoays imkan vermoklo yanasi, hom do alinan Al(OH)3
gelinin aqreqatlasmasimnin da qasisint almig olur. Alinan hissaciklor 800°C temperatur
tosirindon pargalanir vo yenidon kristallasaraq y-Al.O3 nanostrukturunu omals gatirir:

Al(NO3z)s—= Al(OH)3—= y-Al;,03

v-Al203 kristalitinin RFA metodu ilo difraksiya maksimumlarina géro hesablanmig
Olgiilori 4-6 nm toskil etmis, y-AlO3 mosamoalorine hopdurma Gsulu ils Ni(NO3)2
yerlogdirilmis vo reduksiya prosesi CVD qurgusunda 480-500°C-ds 1 saat, hidrogenin hacmi
stirati 500 ml/daq verilmoklo hoyata kecirilmisdir. Ni-in y-Al203-do miqdar1 0,5-2,0% Kkut.
Intervalinda tonzimlonmisdir. Miioyyanlosdirilmisdir ki, Ni atomlarinin nanosoviyyada
dastyiciya effektiv yerlosdirilmosi noticosindo katalizatorun optimal miqdarlarinda (1,5-2,0%
kiit.) karbon nanoborularin ¢iximini tabii qazin vo digar komponentlorin nisbatlorini, verilmo
stiratlorini, temperaturu tonzimlomokls optimallagdirmaq mumkuandur.

Sintez zaman1 optimal temperaturun toyin edilmasi U¢tin prosesin temperaturu 550 ila



900°C arasinda tonzimlondirilmisdir. Kinetik molumatlardan 900°C temperaturda karbon
hissaciklorinin omoalo golmo siiratinin ¢ox yiiksok oldugu, bununla birlikde katalizatorun
stirotlo  deaktivasiyaya wugradigi miioyyonlosdirilmisdir. Prosesi 900°C-don  yuxari
temperaturlarda aparmaq arzuolunmazdir, ¢lnki bu zaman o-AlOz-in  kubik
modifikasiyasinin qismon omoalo golmosi bas verir vo bu da karbon nanohissaciklorinin
boylimosine monfi tosir gostorir. Digor torofdon, reaksiya temperaturunun 550°C-ya
endirilmasi karbon mohsulunun g¢iximimin koaskin azalmasina gotirib ¢ixarir. Todgiqatin
naticalori gostormisdir ki, katalizatorun torkibina 2,0% kiit. Misin hopdurulma metodu ilo
yerlosdirilmasi noticosindo nanokarbonun ¢iximinda ikigat artma misahido olunur: misin
sistema daxil edilmasi naticasindo katalizatorun stabilliyi, islomo miiddati yiiksslir, katalizator
hissacikloari tizarindo koksomoalogalmada azalma miisahids olunur [3-4].
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NANO-Ni-Al,O3sKATALIZOTORU ISTIRAKI iLO METANDAN
NANOKARBONUN ALINMASI

Ibrahimov H.C., Yusifov Y.H., Malikli S.R., Ibrahimova Z.M., Olasgarova S.M.

Xiilasa

Zol-gel metodu ilo AI(NO3)s-lin aminli birlagsmalarls hidrolizi hayata kegirilmis, inkisaf
etmis sotho malik vo masamolorinin dlgiilorinin monodispers paylanmasi sayssindo Katalitik
cohatdon yiiksok segiciliklo xarakterizo olunan nano-Al2O3 alinmigdir. Masamolorina 0,5-
2,0% kiit. Ni yerlosdirilmis katalizatorun istiraki ilo metanin CVD qurgusunda pirolizi hoyata
kegirilmigdir. Miioyyanlosdirilmisdir ki, Kkatalizatorun optimal miqdarlarinda karbon
nanoborularin ¢iximini tabii qazin vo diger komponentlorin nisbatlorini, verilma siiratlorini,
temperaturu tonzimlomoklo idars etmok mumkindir. Gostorilmisdir ki, katalizatorun
torkibino misin yerlogdirilmasi naticasinda katalizatorun stabilliyi, islomo miidditi yiiksolir.

INOJIYYEHUE HAHOYIJVIEPOJIA U3 METAHA 1IIPU YYACTUH
HAHOKATAJIU3ATOPA Ni-Al203

Hopazumoe X./I., Ocughoe 10.I'., Menuxnu C.P., Hopacumosa 3.M., Aneckepoea C.M.
Pe3zome

3osb-rens MetozoM nposeneH ruapoian3 Al(NO3)s ¢ yuactueM aMHHOB, TOJTyuYeH
XapaKTEPU3YIOIIUICS pa3BUTON MOBEPXHOCTHIO HaHO-Al2O3 nbaroaaps paBHOMEPHOMY
pacrpeesieHuIo TIop 1Mo pa3MepaM 00J1aIaloIIii BEICOKOW n30upaTenbHOCThI0. Ocytiec-
TBJICH MHUPOJIN3 MeTaHa Ha yctaHoBKe CVD B mpHCyTCTBHE KaTalu3aTopa, B mopax KOTOPOTo
pasmerero 0,5-2,0% macc Ni. YcraHOBIEHO, Y4TO MPU ONTHMAIBHOM COJACPKAHUU KaTald-
3aTopa BBIXOJ HAHOTPYOOK Yriiepoja MOXXHO KOHTPOJUPOBATH PEryIMPOBAHHEM COOTHOIIIE-
HUS IPUPOJIHOTO ra3za U APYruX KOMIIOHEHTOB, CKOPOCTH UX MOJAauu U TeMIepaTypsl. UTo
PasMCIICHUCM B IMOpax KaTaJIn3aTopa MCAU BO3MOKHO ITOBBIIICHUC CTa6I/IJIBHOCTI/I u
BpEMEHH paboThl KaTaau3aropa.
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PRODUCTION OF NANO CARBON FROM METHANE IN THE PRESENCE
OF Ni-Al203 NANOCATALYST

Ibrahimov H.C., Yusifov Y.H., Malikli S.R., Ibrahimova Z.M., Alesgerova S.M.
Summary

The sol-gel method was used to hydrolyze AI(NO3)z with the participation of amines,
obtained nano-Al>Os characterized by a developed surface and due to the uniform pore size
distribution has a high selectivity.Methane pyrolysis was carried out in a CVD unit in the
presence of a catalyst with 0.5-2.0% wt. Ni placed in its pores. It was found that at the optimal
content of the catalyst, the yield of carbon nanotubes can be controlled by regulating the ratio
of natural gas and other components, their feed rate and temperature. It was shown that by
placing copper in the pores of the catalyst, it is possible to increase the stability and operating
time of the catalyst.

PbTe- Bi;Tez— Sh,Tes SISTEMINDO PbBisTe; OSASINDA BORK
MOHLULLAR

‘4gazada A.L, *Oruclu E.N., ‘Babanli M.B.

Kataliz vo Qeyri-lizvi Kimya Institutu, AMEA
aytenagazade94@gmail.com

Acar sozlor:PbTe-Bi>Tes—-SbhoTes sistemi, bark mohlullar, tetradimitobonzor qurulusg,
topoloji izolyatorlar

Keywords: PbTe — Bi>Tes — ShoTes system, solid solutions, tetradymite-like structure,
topological insulators.

Isdo RFA iisulu ilo PbTe — Bi>Tes — SboTes sistemi PbBisTer — “PbSbaTer” kosiyi iizro
Oyronilmigdir. Miioyyon edilmisdir Ki, odobiyyatda gostorilon PbShsTe7 torkibli birlogmo
movcud deyil. Sistemds PbBisTe7 birlogsmosi asasinda genis (40 mol% - don artiq) bork
mohlul sahasi askar edilmigdir. Alinmis bork mohlullarin kristal qofas parametrlori Ritveld
usulu ilo hesablanmis vo onlarin torkibin xatti funksiyalar1 olmalart miioyyon edilmisdir.

Giris

V. RV - - \Y . pVv : R .
mitabé?\lzg_r %\'Véier%tls,t%“l%‘“’ﬁé’f( f&' VB_VGGI'%jr\]/bPSl.) ’b?rlsén%]’arB égaé?l%]ﬁlﬁ?'l?ggﬂ%ﬁ ig%tro an
termoelektrik materiallaridir. Son zamanlarda aparilan todqiqatlar bu birlogsmalorin hom do
licolciilii topoloji izolyator xassosino malik oldugunu vo bu sobabdon spintronikada, kvant
hesablamalarinda, tibbdo vo tohliikasizlik sistemlorinds istifads iiglin olduqca perspektivli
olmalarini gostordi[ 1-6].

PbTe — BixTes — ShyTez sistemi tetradimitobanzor layli quruluslu binar vo Ggcli
birlogsmalor asasinda Bi<>Sb avozlomali bork mohlullarin axtaris1 baximindan maraqhidir. Bu
qatiliq Ugbucaginin sarhad sistemlori bir sira iglordo dyronilmisdir.

Qeyd edilonlori nazars alaraq isdo PbTe-BizTes-ShyTes kvaziiiglii sisteminds faza tarazlig-
lar1 todqiqi davam etdirilmis vo bu sistemin PbBisTes — “PbSbaTer” kosiyi lizra naticalor
verilmisdir.

Tacriibi hisso

Tetradimitobonzar tiglii birlosmolor bir qayda olaraq inkonqruyent oriyirlor [7], ona gora
do PbTe-Bi,Tes-Sh,Tes sisteminin xalitalarinin hazirlanmasi {igiin ilkin materiallar kimi
kongruyent ariyan binar birlagsmolordon istifads etmok magsadouygundur. Bu magsadla
avvalco PbTe, BixTes, ShoTes ilkin birlogsmolorini sintez edilmisdir. Sintez stexiometrik
nisbatlords gotiiriilmiis yiiksak tomizlik doracasina malik olan elementar komponentlarin
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vakuum soraitindo (107 Pa) kvars ampulalarda birgo oridilmaosi ilo alinmigdir. Oridilms tem-
peraturu muovafiq birlosmalorin orima ndqtesindon [8] 30-50° yuxari olmusdur. Sintez
olunmus birlosmolorin individuallig1 differensial termiki analiz (DTA) vo rentgen faza analizi
(RFA) tsullar ils tosdiq edilmisdir. PbBisTe7 — “PbSbsTe7” kasiyinin niimunalori1l000 K-do
sintezedilmis vomaye haldan buzlu suya atilaraq tablandirilmigdir. Niimunolori tarazliq halina
maksimal yaxinlagsdirmaq Uc¢lin onlar 730-750 K-do 800 saat orzindo termiki emaldan
kecirilmisdir.

Alinmis xolitolor RFA iisulu ilo tadqiq edilmisdir. Niimiinolorin toz difraktoqramlari
Bruker D8 PHASER (CuKa slialanma, 20 = 5° -75° intervalinda) difraktometri vasitosilo
alinmisdir.

Naticalar vo onlarin miizakirasi

PbBisTe7 — “PbSbsTe7” kasiyi lizro termiki emaldan kegirilmis 20, 30, 40, 50, 60, 80
mol% PDbBisTe; torkibli niimunalorin ovuntu difraktoqramlari ¢okilmisdir. Miioyyon
edilmigdir ki, 60vo 80 mol% PbBisTe7 torkibli xslitalorin difraksiya monzarolori tam oxsardir
vo PDbBisTes birlosmosinin difraksiya monzorasi ilo keyfiyyotco eynidir. Bu xalitolorin
difraksiya xatlori PbBisTe7 birlosmosino nozoran bir qodar bdyiik bucaqglara dogru siiriistir ki,
bu da bark mohlul amolo golmasi naticasindo qofos parametrlorinin doyismosilo baglhdir.
Nimiino 0c¢in Sokil 1-do 60 mol% PbBisTes torkibli xolitonin vo miiqayiso Ucln
PbBisTerbirlogsmasinin ovuntu difraktoqramlari verilmisdir.
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Sokil 1. PbBisTer—PbSbaTe7” sisteminin 60 mol% PbBisTe7 tarkibli xalitasinin va
PbBisTerbirlogsmasinin ovuntu difraktoqramlari.

Hazirladigimiz 20 vo 40 mol% PbBisTe7 (Sakil 2) torkibli niimunslorin difraktoqramlar:
onlarn muvafiq olarag 2 vo 3 fazali olduglarin1 gostorir. 20 mol% PbBisTestorkibli
niimunanin difraktoqraminda (Sokil 2b) a-fazanin oksolunma bucaqlari PbTe-un difraksiya
xotlori ilo Ust-listo diisiir, SboTes asasinda B-fazanin difraksiya xotlori iso tomiz SboTes-o
nozaron Kicik bucaglar istigamatindo bir godor siiriisiir. Bu, Bi>Tes—-ShoTes sistemindo
fasilosiz bork mohlullar omolo golmasi ilo slaqodardir.
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Sakil 2. PbBisTe7—“PbSbaTe7” sisteminin 40 (a) vo 20 (b) mol% PbBisTe7 tarkibli
xalitalorinin ovuntu rentgenoqramlari.

Ovuntu difraktogramlarindanFullprof komputer proqrami vasitosiloRitveld metodu ilo
bork mohlullarin kristal gofos parametrlori hesablanmisdir (Cadval 1). Onlara osaslanaraq
qofas parametrlorinin qatiligdan asililiq qrafiklori qurulmusdur (Sokil 3.) Sokil 3-don aydin
goriliniir ki, hor iki parametr qatiligdan asili olaraq xotti doyisir. Rentgenoqramlarin analizino
osason PbBisTer — “PbSbsTer” kasiyi lizro niimunaler 8—, B+y+9, a+P+y, a+f faza torkiblorine
malikdir (Sakil 3).

Cadval 1.
PbSbh.xBixTes xalitolorinin qofas parametrlori.

Tarkib (mol %) Faza torkibi Qofas parametrlori (A)

a c

PbBisTe7 4.4198 23.4754

80 ) 4.4485 23.3176

60 ) 4.4521 23.2786

40 B+y+0 *4.4534 *23.2532
20 atfP — —
“PbSbsTe7” at+p — —

Qeyd: *- isarasi ila gostorilmis parametrlor y- fazaya aiddir.



CI,A (‘.A
448}
123.5
r | I
4.46 I I
| | 123.4
. I I
4.44 o > -
¥l 3
(<ol | t] | _23.3
4.42¢ | |
. o | I
PbBi,Te, 80 60 40 20 vppSh,Te."

mol% PbBi,Te,
Sakil 4. PbBisTe7 — “PbSbaTe7” kasiyi lizro qofos parametrlorinin torkibdon asililig1.

Beloliklo, PbTe-Bi>Tes—ShoTes sistemi PbBisTer— “PbSbsTes” kasiyi {izra todqiq
edilmisdir. Gostorilmisdir ki, homin kosik {izro PbBisTerosasinda tetradimitobanzor layli
quruluslu genis (~ 40 mol%) bark mohlul sahasi amalo golir. Alinmis 6 bark mohlullar
topoloji izolyator materiallart Kimi maraq kasb edirlar.
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SOLID SOLUTIONS BASED ON PbBisTe7 IN THE PbTe- BiTes- SboTes
SYSTEM
IAghazade A.L, *Orujlu E.N., '‘Babanly M.B.
Summary

PbTe-Bi,Tes-ShoTes system has been studied by DTA and RFA methods along the
PbBisTe7- "PbShsTe7" section. It was established that there is no compound with shown in the
literature PbShsTe; formula in the system, but wide (more than 60 mol%) area of solid



solution area exists based on the PbBisTe; compound. The crystal lattice parameters of the
obtained solid solutions were calculated by the Ritveld method and was established, that they
are linearly depend on composition.

Sb,Tes+2Bils—BizTes+2Sbls QARSILIQLI SISTEMININ LIKVIDUS
SOTHININ PROYEKSIYASI

19hmadov E.C., **Oliyev Z.S., *Mahmudova M.A.,' Babanli M.B.

YKataliz va Qeyri-tzvi kimya institutu, AMEA
2 Azorbaycan Doviat Neft va Sanayesi Universiteti
3Fizika institutu, AMEA
elvin.ehmedov.2014@mail.ru

Acar sozlor: bismut va stibium telluridlori, bismut va stibium telluroyodidlari,
qarsiligh sistem, faza diagramu, likvidus sathi, bark mohlullar.

Keywords: bismuth and stibium tellurides, bismuth and stibium telluroiodides,
interaction system, phase diagram, liquid surface, solid solutions.

ShoTes+2Bils—BixTes+2Sblz qarsiligl sistemindo faza tarazliglart differensial termiki
analiz (DTA) vo rentgenfaza analizi(RFA) iisullan ilo todqiq edilmis vo sistemin likvidus
sothinin proyeksiyasi qurulmusdur. Miioyyon edilmisdir ki, sistemdo SbTel- BiTel kosiyi
stabildir vo ilkin birlogsmalor asasinda genis bark mohlul saholori omalo gotirir. Likvidus sothi
tizorindo 5 fazanin ilkin kristallasma sahasi, hamg¢inin onlar1 sorhadlondiron non- va
monovariant tarazliq noqtslori vo ayrilorinin tiplori vo koordinatlar: toyin edilmisdir.

Giris

Yiiksok texnologiyalar {iglin xiisusi fiziki xassoloro malik miixtalif toyinath yeni geyri-
Uzvi funksional materiallarin alinmasi muasir materialsiinasligin aktual problemlorindon
biridir. Belo materiallar sirasinda pyezoelektrik, fotovoltaik, termoelektrik, yarimkeciri vo
topoloji izolyatorlarla yanas1 3D Rasba spin parcalanmasi (RSP) niimayis etdiron maddslor
xususi yer turur [1-6]. RSP xassoli materiallarin an tipik niimayandosi BiTel birlogmasidir [7-
9].

Bu baximdan stibium vo bismutun xalkogenid vo halogenidlorindon toskil olunmus
coxkomponentli sistemlor boyiik maraq kasb edir, ¢iinki onlarda xalkohalogenid birlosmalori
osasinda genis avozolunma bark mohlullarinin eamolo golmasi gozlonilir.

Bu isdo ShoTes+2BilsBiTes+2Sbls  qarsiligli  sistemin  likvidus  sothinin
proyeksiyasina aid yeni naticalar togdim olunur.

Ovvalki tadqiqatlarda biz SboTes+2Bils—BixTes+2Sblz qarsiliglt sisteminin barkfaza
tarazliglar1 [10], bu sistemin SbTel-BiTel [11] vo SbTel-BixTes [12] politermik kosiklori
Oyronilmisdir.

Tacriibi hissa

Todqigatlar Ucglin niimunolor Almaniyanin Alfa Aesar firmasindan alinmig yiiksok
tomizlik doracali (99.999%) elementar komponentlardon istifads etmoklo hazirlanmisdir. lkin
binar (SboTes, Bi>Tes, Sbls, Bils) va Ucli (SbTel vo BiTel) birlosmolorin stexiometrik
nisbatlordo gotiiriilmiis elementar komponentlor kvars ampulalara yerlosdirilmis, onlarin
havas1 ~10 Pa galiq tozyiqo qoador sorulmus vo agizlar1 oksigen-tobii qaz alovunda oridilorok
baglanmisdir. Torkibindo ugucu komponent (yod) olan birlosmoalorin sintezi ikizonali sobada
aparilmigdir. Birlogsmolori daha bircins halda almaq {i¢iin onlar orimo temperaturlarindan ~30-
50 K asagida termiki emal olunmusdur. Biitiin sintez olunmus birlosmolor DTA vo RFA
tisullar il identifikasiya edilmislor.

ShoTes+2Bils—BixTes+2Sbls qarsiliglt sisteminin bir sira kosiklori lizro miixtolif
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torkibli niimunslor 6ncadon sintez vo identifikasiya olunmus binar vo Ugll birlosmolorin
vakuum soraitindo birgo oridilmosi ilo sintez edilmisdir. Alinmis orintilori tarazliq halina
maksimum yaxinlagdirmaq ti¢lin onlar solidusdan bir qodor asagida uzun miiddot (~500 saat)
termiki emaldan kegirilmisdir.

Termiki emal olunmus niimunslor differensial termiki analiz (DTA) va rentgenfaza
analizi (RFA) tisullari ilo todqiq edilmisdir. DTA {i¢iin NETZSCH 404 F1 Pegasus sistemi (10
K/daq) qurgusu, RFA iigiin Bruker D8 PHASER (CuKa siialanma, 20 = 5° -75° intervalinda)
difraktometeri istifado edilmisdir.

Noticalor vo onlarin miizakirasi

Sh2Tes+2Bils—Bi>Tes+2Sbls garsiliql sisteminin likvidus sothini qurmaq ti¢lin sintez
edilmis niimunalorin DTA vo RFA naticalarilo yanasit sorhad kvazibinar sistemlora aid
molumatlardan [13-16], homginin sistemdo borkfaza tarazliglarmma [10] vo bozi daxili
kosiklora aid [11, 12] avval aldigimiz naticalordon istifads olunmusdur.

Likvidus sothinin proyeksiyasi sok.1-do verilir. Gorandiyu kimi, likvidus 5 ilkin
kristallasma sahalorindon ibarotdir. ©On genis sahalor a- va y2- fazalara aiddir (a- ShoxBixTes,
v2-BiTel osasinda bark mohluldur). Sbls, Bils vo SbTel birlogsmalari asasinda B1-, f2- vo y1-
fazalarimin likvidus sothlori Sblz—Bilz sorhad sistemi boyunca nazik zolaqlar soklindadir. Bu,
onlarin kristallagma temperaturlarinin o- vo y2- fazalarla miiqayisado ¢ox asagi olmas ilo
olaqodardir.
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Sakil 1. SboTes+2Bils«—Bi2Tez+2Sbls qarsiligli sisteminin likvidus sothinin
proyeksiaysi. Ilkin kristallasma saholori: 1-a; 2-y2; 3-y1; 4-B1; 5-Ba.
Gostarilon ilkin kristallagma sahalori bir-birils bir sira monovariant taraqliq ayrilori vo
nonvariant tarazliq noqtslari ils sohadlanirlor. Sistemds miisahids olunan biitiin nonvariant vo
monovariant tarazliqlarin tiplari vo koordinatlari cadval 1 va 2 —ds verilir.

Cadval 1.
Sh>Tes+2Bils—Bi>Tes+2Sbls qarsiligl sisteminds nonvariant tarazliqglar.
Likvidusda Tarazhq Terk.ib, mol% TK
Noqta Sh,Tes Bi,Tes 2Shl; !
D L < BiTel - 66,67 - 828
€1 L < SbTel + Sbls 1 - 99 444
e Lo Br+pe — — 87 418
€3 L < BiTel + Bils — 2 - 680
ey L < Bi>xTes + BiTel — 75 — 823




P1 L + Sb,Te; <> ShTel 5 - 95 645
P2 L+a+y<y: 8 — 85 665
U, L+yieBity: 3 - 86 442
U, L+vy,eB1+pB2 2 - 84 438
Cadval 2.
ShoTes+2Bils—BixTes+2Sbls qarsiligli sisteminds monovariant tarazliglar.
Likvidusda ayri Tarazliq T,K

esK Leoaty 823-810

KP; L+aey 810-665

PoP, L+aey 665-645

P.U; Leoyity 665-442

e1U; LBty 444-447

U:1Us LeBity: 442-438

Use, Lo Br+Be 438-418

esUz LeBa+y 680-438

Baxilan sistemdo faza tarazliglarinin maraqli xiisusiyysti ondan ibarotdir Ki, es-
evtektika noqtosindon ¢ixan evtektik tarazliq oyrisi (esK) SbTel-BiTel kvazistabil kosiyini
kasib kegir va bu kasik iizarinda (sok., K-noqtesi) peritektik tarazliq oyrisino (KP2) cevrilir.
Ona gors do cadval 2—do homin ayri 2 miistaqil ayri (e4K vo KP2) kimi gostarilmisdir.

Sh>Tes+2Bils—Bi>Tes+2Sbls garsiligh sisteminin likvidus sothinin proyeksiyasina aid
aldigimiz yeni noticalor verilmis torkibli o-, y1- vo yz-fazalarin sintezi vo monokristallarinin
yetisdirilmasi U¢Un istifads oluna bilar.
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LIQUIDUS SURFACE PROJECTION OF THE Sbh.Tez+2Bils—Bi>Tes+2Sbls
RECIPROCAL SYSTEM

Ahmadov E.J., Aliev Z.S., Makhmudova M.A., Babanly M.B.
Summary

Phase equilibria in the ShoTes+2Bilz<>Bi>Tes+2Sblsreciprocal system were studied by
differential thermal analysis (DTA) and X-ray diffraction analysis (XRD) and its liquid
surface projection was constructed.It was found that the SbTel-BiTel cross section is stable
and forms wide solid solution areas based on the primary compounds.The primary
crystallization area of 5 phases, as well as the types and coordinates of the non- and
monovariant equilibriua were determined.

KAJIOPUMETPUYECKOE OIIPEJAEJEHUE OHTAJIBIIMU ITIOJIUMOP®HOI'O
MNEPEXOJA COEAUHEHMUSA CugSiSes

'Baiipamosa y.P., 23nomanoe B.IlL., 3IlIymopoea I'M., "Mawaoueea JI.®.

YWnemumym Kamanuza u Heopeanuueckoui xumuu HAH Azepbatioxcana, Baxy,
Asepbatiodcan
$Mockosckuii I'ocyoapcmeennviii Ynueepcumem
3Baxunckuii 'ocyoapcmeennoiti Ynueepcumem
leylafm76@gmail.com

Acar sozlar: CugSiSes, diferensial skanedici kalorimetriya, faza kegidi, entalpiya,
entropiya.

Key words: CugSiSes, differential scanning calorimetry, phase transition,
enthalpy,entropy.

Karwuessie ciioBa: CugSiSes, pazoswiil nepexod, smmanvnus, sHmponus, ouggpepenyu-
AIbHO-CKAHUPYIOWAs KAN0OPUMEMPUSL.

Metonom auddepenumansao-ckanupyomeit kanopumerpun (JCK)uccnenosano TpoitHoe
coennnenneCugSiSes, Ha ocHoBannm manubix KpuBbIxICK Tpex o0pasloB ¢ pa3inyHBIMH MaccaMH
OIMPCACICHBI TCMIICpATypa U SHTAJIBIIUA (1)2130BOF0 nepexojaa oT HH3KOTCMHCpaTypHOfI
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OPTOPOMOUYECKOH MOIM(UKAIIMK K BBICOKOTEMIIEpAaTypHOU KyOwueckoil. Mcmonw3ysi ypaBHEHUE
I'ub6ca-I'enpmronpa ObUTa paccUWTaHa Tarke OHHTpomusA (Ha30BOTO TEpexojia HMCCIeTyeMOro
COC/IMHEHHSI.

Beenenune

buHapHble U CIIO)KHBIE XaJIbKOT'€HUbI HA OCHOBE MEIU ucepedpa OTHOCATCA K YHUCITY
HEePCIEKTUBHBIX (DYHKIMOHANBHBIX MaTepuasioB [1]. B uacTHOCTH, XalbKOTEHHIBI MEIH
ucepedpa C TSDKENBIMH p-dieMeHTamMu IV u V rpynn npencTaBisiloT WHTEpeC B KadyecTBE
TEPMODJICKTpUUECKHX MarepuanoB [2, 3]. Psg mpencraButeneld 3Toro kiacca o0JIaJaroT
CMEIIaHHON MOHHO-3JIEKTPOHHON IPOBOANMOCTbBIO, YTO AENAET UX BECbMa ME€PCHEKTUBHBIMU
Ul TpPUMEHEHHs B pa3paboTke (POTONIEKTPOAHBIX MATEPUAIOB, 3SJIEKTPOXUMHUECKUX
npeoOpa3zoBareseit COJIHEUHOMH SHEPIHUH, MOHOCEIEKTUBHBIX JATYUKOB,
(OTOAIEKTPOXUMHUECKUX BU3YaJTU3aTOPOB, HOHUCTOPOB U T. 1. [4,5]. HegaBuue paboTsl [6-
9] mokazanu, 4YTO COeTUHEHHUSI CEeMEeWCTBa aprupoauTa ¢ ooueit popmymnoit AsB"YXs (rze A-
Cu, Ag; B'V-Si, Ge, Sn; X-S, Se, Te) obmangaroT psgoM EHHBIX (QYHKIMOHAIBHBIX CBOHCTB U
SBJIAIOTCSI OOBEKTOM HCCIIEIOBAaHUSI MHOTMX HCCJIEN0BATENbCKUX IPYMIl. BONBIIMHCTBO 3THX
COeMHEHUI MMEIOT (ha30BbIC MEPEXOJ]bl MPU OTHOCHUTEIBHO HM3KHX Temmneparypax (310-
520K). TepmoauHaMudeckue CBOWCTBA (pa30BbIX MEPEXOI0B ITUX COCTUHEHUN HE U3YUCHBI.

Lenpto manHOW pabOTHI OBUTO ONpeneIeHne TePMOIMHAMHYECKUX (YHKIUH (pa3oBhIX
nepexona coeauneHnssCugSiSes MeTooM auhepeHInaIbHO-CKAHUPYIONICH KaIOPUMETPUH
(ICK). DTOoT MeTOoj CYMTaeTCsi OJAHUM U3 TOYHBIX METOJOB B TEPMUUYECKOM aHAJM3E, a
coBpeMmenHble npubopsl JICK 061anaroT MHUPOKUM CIEKTPOM BO3MOXHOCTEH, C IOMOIIBIO
KOTOPBIX MOYKHO IOJIYUYUTb Pa3IMuHbIE PE3YJIbTaThl IPOBEJCHHOIO UCCIIEI0BaHUS.

Coenunenne CugSiSes ruiaBurcst koHrpysHTHO npu 1380 K u mumeer mommmopdHoe
npeBpatierue npu Temneparype 355 K [10] (330 K mo [11]). B BeicokoTemnepaTypHoii ¢aze
3TOrO COEJUHEHUS, KPUCTALIM3YIOIIeHcs B Kyonueckoi crpykrype (IIp.rp. F4 3m), aromsl
MeIN HEYNOpPAJOUYEHBI, YTO CHOCOOCTBYET BBICOKOM HMOHHOW INPOBOAMMOCTH, BbI3BAaHHOMN
MHUTpanrel MOHOB Meau. [Ipy HU3KOM TemmepaType COEOUHEHHE KPUCTAJUIM3YeTCs B
opropombuueckoii cucteme (IIp. rp. Pmn2) cnapamerpamu: a = 7,2835 (2) A, b =7,2185 (2)
A, c=10,2281 (3) A; z=2[11].

3KCHepHM6HTaJIbHaﬂ 4acCTb.

JIns mpoBeneHUs] HMCCIIEOBaHUN HaMU OBLT CHHTE3MPOBAHO TPOWHOE COCIUHEHUE
CugSiSes MeToI0OM MPSIMOTO CILIABICHUS AJIEMEHTAPHBIX KOMITOHEHTOB BBICOKOH CTETICHH
4HCTOTHI B BakyymupoBaHHBIX (~107[la) ¥ 3amasHHBIX KBAPIEBBIX AMIyJNaX [PH
temneparype ~1400 K. Ilpu cuHTE3e HCHOIB30BAIM BBICOKOYHCTBIE JIIEMEHTapHBIC
koMmmoHeHThl Tipou3BojactBa  EVOCHEMADVANCEDMATERIALSGMBH  (I'epmanus):
menHast npoBoiioka (Cu-00022; 99.999%), kpemuuit B rpanynax (Si-00004; 99,999%), cenen
B rpanyiax (Se-00002; 99.999%). VuuthiBas BBICOKYIO YIPYIOCTh IapOB CejieHa IMpU
TeMIlepaType IUIABJICHHS CHHTE3MPYEMOTO COCJMHEHHs, €ro CHHTE3 MPOBOJIWICS B
nByx30HHOM pexkume. [locnme cuHTe3a obOpasen Obu1 otoxoked mpu 770 K (100 q). Jlamee
aMmIlyJa O4YeHb MEIJICHHO OXJaXJanach B O00JacTH TeMIeparypsl HOJIMMOPQPHOTO
npespatienus coequaenus (320-370 K), a 3arem moaBepraHyra TePMHUYECKOMY OTKHUTY MPH
320 K (10 4). D10 OBLIO CcAETAaHO C IMENbI0 O00ECHEUEHHUS IMOJHOrO IMepexoa
BBICOKOTEMITIEpATYpHOU (ha3bl B HU3KOTEMIIEPATYPHYIO, YTOOBI MAKCUMAIIbHO CHH3HTh
MOTPENIHOCTh  TPU  pacyerax OdHTaubluu. CHHTE3UPOBAHHOE  COEAMHEHHE  OBLIO
unentudunuposano merogamu JICK u pentrenodazoBoro anammza (PDA). POA Obun
MIPOBE/ICH MPU KOMHATHOM Temrieparype Ha nopomkoBoM auddpakromerpe D8 ADVANCE
dbupmer Bruker (CuKgi-usnyuenwue). IToporikoBas auddpakrorpamma coeaunenus (Puc. 1)
MOJTBEPIUIIA TIOJIHBIN MIEPEX0]] COSANHEHUSI B HU3KOTEMIIEPATypHYIO CTPYKTYpy. Kak BuaHO
u3 Puc. 1, monydeHHbIE HAMH ITUKH OTPasKEHHs CHHTE3UpOoBaHHOTO CugSiSes MOITHOCTHIO
COBIAIAIOT C PCHTI€HOBCKUMHE JAHHBIMU (Kpachble uipuxu) OpTOPOMOHUECKON CTPYKTYPBI
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Puc.1. ITopomikosas quddpakrorpamma coeauneaus CusSiSes.

Temneparypa u Temiora (aszoBoro mepexoma coenuHenusi CugSiSes Obun
onpenenensl MerongoM JICK nHa auddepennumansno ckanupyromem kanopumerpe DSC400
¢dupmer Linseis. M3mepeHus mpoBOAWIKCH ¢ MOMOIIbI0 mporpammel Linseis TAV 2.3.1, a
OlLIeHOYHast 00paboOTKa MOJYYCHHBIX PE3y/IbTaTOB MPOBOAMIACH C TTIOMOIIBIO MPOTPAMMHOTO
obecrieuenus Linseis TA Evaluation V 2.3.1. TlpenBaputenbHO ObLIa MpoBecHA KATHOPOBKa
KaJOpUMeTpa. YUUTHIBAs, YTO HAIIM HCCIEAOBaHUS OyIyT MPOBOMUTHCS TPH HHU3KUX
temreparypax (300-450 K), nns xanubGpoBku Hamiero npudopa B KauecTBE TAJIOHOB ObLIN
WCTIOJB30BaHbl  OTHOCHTENBHO JIETKOIUIABKAE METAUIbl: HWHAWN, OJIOBO W  IHHK,
npepocTaBieHHble Gupmoit Linseismis 3toit nenu. TemmepaTypHbId PEXUM KaTHOPOBKH
KaX/10T0 M3 BelIeCTB ObLI BHIOpaH HaAaMM B COOTBETCTBHM C PEKOMEHAALMSMH, JaHHBIMU B
PYKOBOJICTBE IO MCITOIB30BAHUIO ITPHOOPA.

UccnenoBanne JICK coenuuennss CugSiSe€s OBLIO MPOBEICHO C HCIOJIB30BaHHEM
QTIOMUHUEBOTO THUTJS C KPBIIIKOW. YUHTBIBas, 4YTO OOBEKT HCCIECNOBAHUS — TBEPIBINA
MOJUKPUCTAIIIMUECKUI oOpaszer, mnepel H3MEpPEeHHEM OH ObUl MPEIBAapUTENILHO CTEPT B
MOPOMIOK JUIT  OOecreueHus MaKCHMaJIbHO BO3MOXKHOM O00JIaCTH KOHTAaKTa MEXIY
UCClielyeMbIM 00pa3iioM U AHOM Turiisd. CKOpOCTh HarpeBaHMs cocTaBiisiia 3°/MuH. Pexxum
uccnenoanus JJCK Obut BeIOpaH ¢ yueTom TemiiepaTyphl (ha3oBOTO Mepexo/ia HCCIeyeMOoro
coenunenus./{anee mnomydennole kpuBble JICK Obutn  oOpabGoTaHsl € MOMOIIbIO
nporpamMmmHoro obecmeuenus Linseis TA Evaluation V2.3.1 u momydeHbl 3HAYCHHS
TeMIepaTyp Havaja M KOHIA MHKa, IJIOMIAU MHKa U SHTaIbNuU (pa3oBoro mepexona aus 1
MOJISl BeIleCTBa. B 1edsX NOBBILEHUS TOYHOCTH HCCIEAOBAaHHUS JUIS HCCIEIYEeMOro
coenuaenust O6blTH TpoBeneHsl Tpu JICK ¢ pazmuuasimu maccamu (41,56; 50,48; 58,75Mr)
HaBeCcOK. Pe3ynbTaThl 10 BceM MoKazareisiM modtu cosmaaanu (£2 %). Wcxons w3 sToro,
MOTPEITHOCTD OMpPEACICHUs TEIIOBBIX 3G (GEKTOB cocTaBisieT He Oonee +4 % [12].

PesyibTarhbl

ITo manueiM kpuBbiX JICK Tpoiinoro coemmuenust CugSiSes yrouHeHa TemiiepaTrypa
ero monuMopduoro mpespamienus (325 K) u monydeHo 3HAaYCHHME SHTAIBIUH (Ha30BOTO
nepexona ¢ pacuetoM Ha 1 monp BemectBa: AHgn=14,74140,59 x/Ix/monb.B kadectBe
npumMepa Ha Puc. 2 npesicraBienHas KpuBasi HarpeBaHus 1 oopasnac maccoit 41,56 mr.
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Puc. 2. Kpuas JICK coenunennst CusSiSes

[Mockonbky mnst azoBeix mepexonoB | poma AG,=AGg, To B ypaBHeHun [ 'nb60ca-
T'eneMromnena
AG=AH-T-AS
AG=0. Torma ms dazoBoro nepexonaa | poja MOKHO HAITUCATh:
AHpn =T*AS¢.n
W3 3TOro coOTHOILIEHN MOKHO BBIYUCIUTD SHTPOIHIO (Pa30BOro mnepexosa:
AS ¢ =AHp.o/ T
Hcnonb3ys mocienHee ypaBHEHHE M 3HAYCHMs SHTAIBIMU (Da30BOro Inepexoja
BEIllECTBA M TeMIlepaTypbl Hauana nuka (324,75 K) u3 nanueix JJCK mbl paccuntanm
SHTPONHIO Pa30BOr0O MEPEX0/ia HCCAEAYEMOTO COeTUHEHUA:ASy 1. =45,3911,82 k/{x/(Momb-K).
Takum o0pa3oM, B paboTe BIIEpBBIE ONpEAENEHbl SHTAIBINA U SHTpoIUs (a30BOTroO
nepexoza coequaennssCugSiSestipu Temmeparype 325 K.
Hannas paboma evinonnena npu urancosoii noodepacke @onoa Pazeumus Hayku
npu Ilpesudenme Azepbaiioncanckoii Pecnybmuxu —Ipaum Ne EIF-BGM-4-RFTF-1/2017-
21/11/4-M-12.
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CALORIMETRIC DETERMINATION OF THE ENTHALPY OF THE
POLYMORPHIC TRANSITION OF THE CugSiSes COMPOUND

1Bayramova U.R., °Zlomanov V.P., *Shukurova G.M., *Mashadieva L.F.
Summary
The ternary compound CusSiSes was investigated by differential scanning calorimetry
(DSC). Based on the DSC curves of three samples with different masses, the temperature and
enthalpy of the phase transition from the low-temperature orthorhombic modification to the
high-temperature cubic modification were determined. Using the Gibbs-Helmholtz equation,
the entropy of the phase transition of the CusSiSes compound was also calculated.

CusgSiSesBIRLOSMOSININFAZAKECIDININENTALPIYASININ
KALORIMETRIK TOYINI
!Bayramova U.R., 2Zlomanov V.P., 3Siikiirova G.M., 1M.’)§3diyeva L.F.
Xiilasa
CusSiSestiglii birlogmasi diferensial skanedici kalorimetriya (DSK) tisulu ilo tadqiq
edilmisdir. Ug forqli ¢okido olan niiminalorin DSK oyrilori asasinda bu birlogsmonin asagi
temperaturlu ortorombik modifikasiyadan yiiksok temperaturlu kubik qurulusa kegidinin

temperaturu va entalpiyasi ilk dofs olaraqtoyin edilmisdir. Gibbs-Helmholtz tonliyindon
istifado edilorak, todqiq olunan birlosmonin faza kegidi entropiyasi da hesablanmigdir.

SYNTHESIS AND CRYSTALLOGRAPHIC STUDY OF THE PbBisTe7 AND
PbBisTeio COMPOUNDS

1Gojayeva I.M., *Aghazade A.1.,2 Bulanova M.V., ‘Orujlu E.N.

YInstitute of Catalysis and Inorganic Chemistry, ANAS
2Frantsevich Institute for Problems of Materials Science NASU
elnur.oruclu@yahoo.com

Keywords: PbTe—Bi>Tessystem, X-ray difraction, tetradymite-type, topological
insulators.

In this work, the polycrystalline samples of PbBisTez and PbBisTe1o compounds
were synthesized and analyzed using powder X-ray diffraction techniques. The crystal
structure of both phases was elucidated from the powder pattern by the Rietveld
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method. The obtained results show that determined crystal structures were derived
from tetradymite type and composed of 12- and 51-layered structures, respectively.

Introduction

Layered ternary phases of the quasi-binary AV Te-AV,Tes A" = Ge, Sn, Pb; A = Sb,
Bi) systems have received great attention in the condensed matter physics and materials
science due to their interesting properties [1-3]. These systems contain homologous series of
ternary tetradymite-type compounds which have a long-period layered structure and lower
lattice thermal conductivity. Among them, lead chalcogenides have long been studied as
thermoelectric materials thanks to their exceptional electric and thermal transport properties
[4,5]. Although many efforts have been directed to the development of new thermoelectrics,
lead-based materials still dominate the markets despite their toxicity. Moreover, the latest
investigations show that Pb-based ternary chalcogenides exhibit 3D topological insulators
properties [6-8].

According to latest studies [9], PbTe-BiTes system host five-layered ternary
compounds, namely PbBi>Tes, Pb2BisTe11, PbBisTe7, PbBisTeiw, and PbBigTeis. However,
the number of intermediate phases, data about their melting character, temperature, and
crystal structures are still contradictory.

The present works focus on synthesizing and crystal structure determination of
PbBisTe7 and PbBigTeio compounds.

Experimental part and results

Both PbBisTe; and PbBisTeio compounds were synthesized using high purity
elemental components purchased from Alfa Aesar and Sigma-Aldrich. Stoichiometric
amounts of pure elements were placed in evacuated quartz ampoules and synthesized at
800°C for 4 h followed by rapid quenching of melts in ice water. The resulting polycrystalline
ingots were further annealed at 500°C for 1000 h.

The alloys were analyzed by powder X-ray diffraction (PXRD) method using a Bruker
D2 PHASER diffractometer at room temperature with CuKy1 radiation. Rietveld refinement
using the fundamental parameter approach was performed with Fullprof software.

The PXRD results of PbBisTe7 (a) and PbBisTe1o (b) compounds are shown in Figure.
They confirm the hexagonal (or trigonal for PbBisTe; and rhombohedral for PbBisTe1o)
tetradymite-type crystals structure of both compounds. The structural parameters of
compounds were refined by the Rietveld technique. Rietveld refinements based on PXRD
analysis show good agreement between calculated and measured profiles for both compounds
and lead to the final values of the lattice parameters. The refined values show that PbBisTes
and PbBisTeio compounds are major phases in samples, while small traces of other binary and
ternary phases have been identified. In Table the calculated unit cell parameters are presented.

2 b)
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Figure 1. PXRD results of the PbBisTe7 and PbBisTeio compounds.




Table 1.
Crystal unit cell parameters of the PbBisTez and PbBigTe1o compounds.

PbBisTe; PbBisTe1o
Space group P-3m1(no. 164) R-3m (no. 166)
z 1 3
Temperature (K) 293 293
Unit cell parameter: a (A) 4.4198(2) 4.4012(5)
c(A) 23.475(3) 102.538(2)
Unit cell volume (A%) 397.137 1720.116
Reragg%0 2.87 2.04
Radiation type CuKo1 CuKu1

PbBisTe; compound indexed in a 12-layer structure with unit cell parameters
a=4.4198 A and ¢=23.475 A. The unit cell consists of an alternation of five and seven-layer
atomic blocks along the c axis. PbBisTeio unit cell contains a 51-layer structure with
repetitions of a septuple layer and two quintuple layers. The determined lattice parameters are
a=4.4012 A and c=102.538 A. The results good fit with existing literature data [9].

It is worth mentioning that, in previous studies, authors were able to determine only
the ¢ parameter of PbBisTeio compounds from the cleaved surface of single crystals, and a
parameter was calculated theoretically. In this work, for the first time, we determined both
unit cell parameters of the PbBisTeio compound from the experimental PXRD pattern of the
synthesized sample.
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PbBisTe; VO PbBisTein BIRLOSMOLORININ SINTEZI VO
KRISTALLOQRAFIK TODQIQI

Gocayeva I.M., Agazads A.IL, Bulanova M.V., Oruclu E.N.
elnur.oruclu@yahoo.com

Xiilaso

Toqdim olunan isdo PbBisTes vo PbBigTe1g birlosmalorinin polikristallik niimunilori
sintez edilorak ovuntu rentgenfaza analizi tisulu ilo todqiq edillmisdir. Har iki fazanin kristal
qurulus parametrlori ovuntu rentgenoqramlar1 asasinda Ritveld metodu ils toyin olunmusdur.
Tadqiq edilmis hor iki birlosma tetradimitaboanzor layli quruluslu olub, uygun olaraq 12- vo
51-laydan toskil olunmus elementar qofoso malikdir.

®A30BBIE PABHOBECHS 11O PA3PE3Y CusShSs-GeS; CUCTEMBI Cu-Ge-Sb-S

'Banaoscacsa A.H., HUemaiinosa 3.N., ’[Ileenvkos A.B., 1Baxmu;1pﬂbl H.b.,
"Mawaoueea JI. .

1HHcmumym Kamanuzau Heopeanuueckou xumuu, HAHA
2Mockosckuii I ocyoapcmeeHHblll YHusepcumem
ismayilova818@mail.ru

Acar sozlar: mis-stibium sulfidlor, germanium disulfid, bark mohlullar, faza tarazliglar

Key words: copper-antimony sulfides, germanium disulfide, solid solutions, phase
equilibria.
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N3yuensl (a3oBeie paBHOBecusi B cucteMe CuU3ShS4-GeS; meromamu JITA u POA.
VYcraHOBIIEHO, YTO B cHUCTeMe Ha ocHoBe coemuHeHuss CusSbSs oOpasyrotcs TBepbie
pactBopbI ¢ 3amerienneM Sb—>Ge (a-dasa). [TpoTsHKEHHOCTH TBEPABIX PACTBOPOB COCTABIISCT
1o 15 mon%. B obnactu coctaBoB, Ooratbix GeS: (a3oBble paBHOBECHS UMEIOT CIOXKHBIN
Xapaxrep.

Beenenune

TpoitHble U CIIOXKHBIC XATLKOTCHH/IBI METU TTPHUBIICKAIOT BHUMAHHUE KaK NIEPCIICKTHBHBIE
(GyHKIMOHATbHBIE MaTepuanbl Onarogaps CBOMM  (DOTOINEKTPUUECKUM, TEPMOIJICK-
TPUYCCKUM, HEJIMHEHHO-ONTHUECKUM U JApyruM cBoiictBam [1,2]. B  wactHOCTH,
CHHTETUYECKUE aHATIOTH PA3JIMYHBIX MUHEPAIOB Me/H, oOpa3yromuxcs B cuctemax Cu-Sh-X
(X - S, Se) npencraBisioT OOJBIION MPAKTUUYESCKUNH HHTEPEC HMCCIIEOBATENIed B CBS3H C
BO3MOYKHOCTBIO Pa3pa0OTKM Ha WX OCHOBE HOBBIX OJKOJOTHYECKH YHCTBIX TEPMO-
anexktpuueckux (TE) marepuanos [3-5].Cpenu HuX (a3bl HA OCHOBE MHUHEpaja (paMaTHHHTA C
dopmynoii CusSbXs SBIAIOTCS OTHUM W3 HaWOOJee HW3YYEHHBIX, IMOCKOJBKY 00JaJaroT
BBICOKOUM 3JIEKTPONPOBOJHOCTHI0O U MAJIOW HIMPUHON 3alpelieHHON 30HBI, YTO SBIAETCS
OTIUYHBIM TIOKa3aTeleM [Uisl TpUMEHEHUss WX B KadectBe [E. OgHUM u3 CrmocoOoOB
MOBBILIEHUST TEPMODJIEKTPUUECKOH TOOPOTHOCTH STUX MATEpPUANIOB SIBISETCS IOJTy4yeHUE
TBEPJBIX PacTBOPOB Ha WX OCHOBe. HemaBHHME MccielnoBaHUS MOKa3aid, YTO 3aMEIICHHE B
aTHX (hazax Sh, KOTOPBI HAXOIUTCS B COCTOSHUU 5+, 3JIeMEHTaMH C MaJlOi BaJIEHTHOCTBIO,
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B yacTHOCcTH ieMenTamu IIIA (M = Al, Ga, In, T1) u IVA (M = Si, Ge, Sn, Pb) 3HauuTenpH0
YBEJIIMYUBACT KOHIIEHTPAILIUIO ABIPOYHBIX HOCHUTEJICH U, KaK CJIECICTBUE, dJICKTPOIPOBOTHOCTh
[6-8].

Lenpro HacTOSIIEH PabOTHI SIBJISIIOCH MOMCK U UCCIIEAOBAHUE TBEPABIX PACTBOPOB Ha
ocuoBe coenuneHuss CuzShSs ¢ 3ameniennem Sb—Ge mo paspesy CuzSbSs-GeSacucremsr Cu-
Ge-Sh-Se.

CraproBble coequHeHUs uccieayemoro paspeza CusShSs-GeSyieranbHO H3yUCHBI.
Cu3ShS4 mnasutcs xourpys3utHo npu 900 K[2] u kpuctamumsyercs B TETparoHaJIbHOM
crpykrype (ITp.I'p. 142m) ¢ mapamerpamu pemerku: a=5.3872(12) A; c==10.748(2) A; z=2
[9]

Jucynshua repMaHHUSILUIABHTCAS C OTKPBITBIM MakcumymoM npu 1123 K [10].

GeSzkpucraumsyercss B MOHOKJIMHHON CTpYKType (mp.rp. P21/c) ¢ mapamerpamu pemieTku:
a=11,46 A; b=16,15 A; c=6.69 A; p=90.48 [11]

IKCIEePUMEHTAIbHAA YaCTh

Jlis mpoBeieHus SKCIIEPUMEHTOB ObLIIM CUHTE3UPOBAHbI MCXOIHbIE COCAMHEHUS

CusSbSs u GeS; crutaBieHreM MPOCTHIX BEIMIECTB B CTEXMOMETPHYECKUX COOTHOIICHHSX B
BaKyyMHpPOBaHHBIX 10 ~107 I1a 1 3anasHHBIX KBAPLEBHIX AMITY/IaX TIPH TeMIlepaTypax Ha 50°
BBIILIC TEMIEpPaTyp IUJIABJICHUS CUHTE3UPYEMBIX COCIAMHEHHH. AMITYINbI C MOJTYy4E€HHBIMU
pacriaBaMy BBIJIEPKUBAIMCH TIPH 3TUX TeMIIEpaTypax B TeUeHHE 3-4 4. U JaleeoXIIaXJalIucCh
B PEXHMME BBIKIIOUEHHOH Me4M 10 KOMHATHOM TeMiepaTypsl. bbuin HcIonb30BaHbl IPOCTHIE
BemtectBa ot (pupmer EVOCHEM ADVANCEDMATERIALSGMBH (I'epmanusi) BEICOKOM
CTENECHU YUCTOTHI: Meab B rpanynax (Cu-00029; 99,9999%), cypema B rpanynax (Sb-00002;
99,999 %), xycouku repmanus (Ge-00003; 99,9999 %), kycouku cepsi (S-00001; 99,999 %).

WHauBHUIyalbHOCTh  BCEX  CHHTE3UPOBAHHBIX  COEJMHEHUH  KOHTPOJIMPOBAIHCH

metonamu [ITA u POA. IlonyueHHble 3HaUeHUs TEMIEPATyp IUIABJIECHUS U TTapaMeTpbl
KPUCTANINYECKUX PEIIeTOK BCEX CHUHTE3UPOBAHHBIX COEJMHEHUH B MIpejesax MOrpenIHOCTH
(+3 K u £0,0003 A) 651111 6:1013KM K BBINIEyKA3aHHBIM JINTEPATYPHBIM JAHHBIM.

Jlnst IpoBeZIeHUsl SKCIIEPUMEHTOB CIIJIAaBIEHMEM HMCXOJTHBIX COEAMHEHHH B YCIOBHUSX
BaKyyMa OBLJIM IPUTOTOBICHBI 0K0JI0 20-TH cIi1aBoB 1o paspe3y CuszShSs-GeS,. [To manubM
JATA 5UTBIX HETOMOTEHE3MPOBAHHBIX CIUIABOB IMOKAa3aHO, YTO WX KPHUCTALTH3AIMS U3
paciuiaBoB 3aBepiuaercs npu temneparypax He Hmke 680 K. C yderom atoro s 1ocTuxke-
HUSl COCTOSIHHSI, MaKCHUMaJbHO OJIM3KOTO K PAaBHOBECHOMY, JIUTHIC CIUIABBI, TOJYYECHHBIC
OBICTPBIM OXJIAXKJICHHEM PACIUIaBOB, ObLIM 0TOXKeHbI Iipu 650 K B Teuenune 700 yacos.

[IpuroroBneHHbie 00pa3Ibl UCCIETYEMON CUCTEMBI HccheaoBauch Merogamu [{TA u
POA. JTA mnposoaunu Ha uddepeHanbHO-CKaHupytomeMm kanopumerpe 404 F1
PEGASUSSYSTEM o¢upmsr NETZSCH. CkopocTbio HarpeBanus coctasisiia 10 K-vuu™. B
OTHENBHBIX CIy4asX Ui ONpEACICHHS TEeMIEepaTyphl JHMKBUAYyca OBUTH CHSTHI KPHBBIE
oxnaxnaeHus. Pesynprarsl n3mepenuir JITA oOpabaTbiBaquCh € MOMOIIBIO MPOrPAMMHOTO
obecnieuennss NETZSCH Proteus Software. TodHocTh U3MepeHHsT TEMIIEPATYPhl HAXOIUJIACH
B Ipejenax +2°.

PentrenodaszoBeiii aHanmm3 ObUT TPOBENEH MpH KOMHATHOM TeMIiepaType Ha
mudpaxtomerpe D8 ADVANCE ¢upmsl BRUKER ¢ CuKou nznyuenuem. PentrenorpaMmmel
HHJICKCHPOBAIKCH € TIOMOIIIO mporpamMmsbl TopasV3.0 SoftwareBruker.

Pe3yabTaThl M MX 00CykKAeHHE

POA anamu3 OTOXOKEHHBIX 00pa3moB Mmokasamx, uro ciutaBbl  CusShSs-GeSp,
comepxkamue He Oonee 15 mon% GeSzogHodasHsl U UMEOT AU(PPAKIUOHHBIE IHKH

NACHTUYHBIC KaK AJId YUCTOI'O COCAUMHCHUA Cu3SbS4 C HC3HAYUTCJIIbHBIM CABHUI'OM BIIPAaBO
(Puc.1).
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Puc. 1. [Topouikossie nudpakrorpammel criaBoB CuzShSs-GeS,

DTO CBHIETEIBCTBYET 00 oOpazoBaHuu J0 15 mMon % TBepAOro pactBopa Ha OCHOBE
coenuHenus: CuzSbSs. MumunmpoBaHHeM 3THX MOPOLIKOBBIX PEHTICHOTPAMM BBIYMCIICHBI
CIIEAYIOIINE TTapaMETPhI PEIETKH:

CusSbSsa=5.3731 A;  ¢=10.7506 A;

(CusShSs)0.1(GeS2)os a=5.3609 A;  ¢=10.743 A;

(CusSbSs)o.15(GeS2)oss  a=5.3551 A; c=10.7307 A;

OOpa3zoBanue TBEpAbIX pacTBOpPoB B cucrteMe CusShSs-GeS»moATBepkaeHO Takxke
pesynbratamu JITA (Puc.2). Onnako, manubie J[TA, takke kak u PDA, mokaszaimu, 4To
cuctema CusShS;-GeS; B 1enoM HEKBa3MOMHApHA W XapaKTEPU3YeTCS  CIIOKHBIM
B3aMMOJICCTBHEM B 00acTH cocTaBoB, Ooisiee Oorateix GeS;. Jlanubie JITA mis crimaBoB ¢
OonpmuM conmepkanueM GeS; He ymanoce wuHTepmperupoBarh. [losromy Ha Puc.2
npezctabiieH GparMeHT (azoBoit nuarpammel cuctembl CusShSs-GeSo.
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Puc.2. ®parment dazoBoit quarpammel cuctembl CuzShSs-GeSo,.

Hannas paboma evinonnena npu gunancosou noodepoicke @onoa Paseumusi Hayku
npu Ilpesudenme Aszepbatioxncanckoi Pecnyonuxu —Ipanm Ne EIF-BGM-4-RFTF-1/2017-
21/11/4-M-12.
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PHASE EQUILIBRIA ALONG THE CusSbSs-GeS,; SECTION
OF THE Cu-Ge-Sb-S SYSTEM

1Baladzhaeva A.N., YIsmayilova E.N., 2Shevelkov A.V.,
1Bakhtiyarly 1.B., "Mashadiyeva L.F.
Summary
Phase equilibria on CusShSs-GeS; section have been studied by DTA and XRD. It was
found that solid solutions (a-phase) based on the CusSbSs compound with the Sb—Ge

substitution are formed in the system. The extent of solid solutions is up to 15 mol%. In the
GeSe»-rich composition region phase equilibria are complex.

Cu-Ge-Sb-S SISTEMININ CuzSbS:-GeS;K9SiYi UZROFAZA TARAZLIQLARI

1Balacayeva A.N., “ismayilova E.N., 2Sevelkov AV,
'Baxtiyarh LB., 1Magaa’iyeva L.F.

Xiilasa

Cu-Ge-Sb-S sisteminin CusSbS4-GeS; kasiyi lizrs faza tarazliglariDTA vo XRD iisullari
ulo 6yronilmisdir. Sistemdo CuzSbSs birlosmasi asasinda Sb—>Ge avazetma bark mohlullarin
(a-faza) omolo golmosi askar edilmisdir. Bork mohlullarin genigliyi 15 mol%-o godordir.
Sistemin GeSe: ilo zongin olan sahisinds faza tarazliqlart miirokkabdir.



O XAPAKTEPE ®A30BbIX PABHOBECHI1 B CHCTEMAX
MGaXs-MIn2Xs (M —Mn, Fe; X -S, Se, Te)
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KiroueBbie ¢JI0Ba. XanbKo2eHUObL mapeanya u oaicenesa, qba306bze paeroeecusl,
coeounenus Fe(Mn)GalnXa, meepovie pacmeopul, KPUCMALIULECKAs. CMPYKMYPA.

B paboTte mpencTaBieHbl W CPaBHEHBI TaHHBIC TIO ()a30BBIM PABHOBECHUSM B CHCTEMax
MGaxXs-MInpXs (M — Mn, Fe; X — S, Se, Te). Ilokazano, 4to u3 6 BO3MOMXHBIX CHUCTEM
ykazaHHOTO THNa 4 wu3ydeHbl. VI3ydeHHbIE CHCTEMBbI SIBISIOTCS KBa3WOWHAPHBIMH U
XapaKTepU3ylTcsl 00pa3oBaHHWEM IIMPOKHX O0JIacTell TBEPABIX pPACTBOPOB HA OCHOBE
WCXOJHBIX COCAMHCHUN. XapaKTepHOW OCOOCHHOCTBIO BCEX YETHIPEX CHCTEM SIBISIETCS TO,
yro (Qa3el coctaBa MGalnXs mnnaBATCS KOHTPYIHTHO M HMMEIOT  YIOPSJAOYEHHBIE
KPUCTAJUIMYECKUE CTPYKTYPBI, XapaKTEPHbIE JJIs1 XUMUYECKUX COCTUHEHUN.

BBenenune

Cpenu CIOKHBIX XaJIbKOTEHUIOB BaXKHOE MECTO 3aHUMAIOT COSAMHEHHUS, COIePIKAIIUE
MIEPEXOIHBIC 3JIEMEHTHI, B YaCTHOCTH TpoiHBIe coenuHeHus tunaMB2X4 (M — Mn, Fe, Co,
Ni; B — Ga, In, Sh, Bi; X — S, Se, Te). CoeauHeHHsIM 3TOT0 Kjlacca MPHUCYIIU SBICHHS
3JIEKTPOHHO- WJIM ONTHUYECKU YNPaBISIEMOro MarHeTH3Ma U OHM BeChbMa NEPCHEKTHBHBI IS
CO3/IaHHsS Ha HX OCHOBE pPa3HOOOpPa3HBIX (PYHKIHMOHAIBHBIX YCTPOWCTB YIPaBISEMbIX
MarHuTHeIM noneMm [1-5]. B nocneanee BpeMsi yCTaHOBJIEHO, YTO HEKOTOPHIE COECOUHEHMS
YKa3aHHOTO THIIa SIBJISIOTCS MArHUTHBIMU TOIOJIOTMYECKUMH H30JTOPAMU U YpEe3BBIYAHO
NEPCHEKTUBHBI Ul CO3[JaHUs Ha UX OCHOBE CYNEPOBICTPBIX JIEMEHTOB MaMSTH, YCTPOWUCTB
CIIUHTPOHUKH, KBAHTOBBIX KOMITBIOTEPOB, JIETEKTOPOB H T.I. [6-12].

WccnenoBanuss  moclegHUX — JIeET  MOKa3aldM, UYTO  BapbUpOBAaHHMEM  COCTaBa
BBIIICYKA3aHHBIX COEAMHEHUN ITyT€M IIOJIyYE€HUs TBEPABIX PacTBOPOB Pa3IMYHOIO THUIA
3aMEILIEHUS] MOXKHO CYILIECTBEHHO YJIYULIMTh M PACIIMPHUTh AUANa30H MX (PYHKIMOHAIBbHBIX
xapakrepucTuk [13-17].

Pa3paboTky MHOrOKOMITIOHEHTHBIX HEOPraHMYECKUX MaTepHalioB, OOJIbIIOE 3HAUECHUE
UMeeT YCTaHOBJIEHHE XapakTepa (a3oBbIX paBHOBECHUH B COOTBETCTBYIOIIMX cHucTeMmax [18,
19]. ®da3oBble nuarpaMMbl O3BOJISIOT BBIIBUTH HOBBIE IPOMEXKYTOUHBIE (Da3bl, yCTaHOBUTH
UX XapakTep o0pa3oBaHHUs, 00JACTU MEPBUYHON KPUCTATU3AMM U TOMOT€HHOCTH, HAJTM4ne
noJIMMop(HBIX TpeBpamieHuii U T.4. COBOKYIMHOCTb 3TUX JaHHBIX SIBJISETCSI OCHOBOM IS
pa3pabOTKM METOAMK CHHTE3a M BBIPAIMBAHUS KPUCTAIUIOB C 33/JlaHHBIMH COCTaBOM H
cBorictBamu[ 19].

B nmannOl paGoTte 0000IIEHBI TUTEpATypHBIE JaHHBIE MO ()a30BBIM PAaBHOBECHSM B
cucremMax MGazxXs — MIn2Xs 1 oTMeueHBl HEKOTOpble 0COOEHHOCTH (Pa30BBIX PABHOBECUN U
($ha3000pa3oBaHUs B HUX.

AHanu3 JUTEPaTypHBIX JAHHBIX MOKa3all, YTO U3 6 BO3MOXHBIX CUCTEM YKa3aHHOTO
TUMA JUIsl 4eThIpeX u3ydeHbl ¢azoBble paBHOBecus [20-24]. CoriiacHO AaHHBIM 3THX pabdoT,
BCE M3yYCHHBIE CUCTEMBI SIBJISIIOTCS KBa3UOMHAPHBIMH.

Cucrema FeGaySs-FelnyS4[20]  sBisercst  KBasMOMHApHBIM M OTHOCHTCS
ITEKTUYECKOMY TUITy C 0Opa3oBaHHMEM IIUPOKUX 00OJacTeil TBEPABIX PAacCTBOPOB HA OCHOBE
HCXOJHBIX TPOMHBIX coeanHenuit (- u y-daspr). OBTekTKa NMeeT coctaB 70 Mmon% Feln2Sa
u kpuctamuusyercs npu 1340 K (puc.).
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[To nansabiM [20] mnaBnenue [ - ¢aser cocraBa 50 mon% FelnaSs sBnsercs
MU30TepMHUUYECKUM TporieccoM (Touka K), Torma kak TBepable pacTBOPHI APYTUX COCTABOB
IUTaBATCS B MHTEpBaje TEeMIIEpaTyp. DTO IO3BOJIAET OXapaKTepPH30BaTh CIUIAB COCTaBa
FeGalnS;s xak ymopsmodeHHyro ¢a3y C KOHTPYIHTHBIM IUIaBiIeHHEM. B Tabnuie
mpeicTaBjiIeHbl (pa30BbI€ COCTABhHI CILIABOB, a TaKXKE THUIIBI U MapaMeTpbl KPUCTAUIMYECKUX
PEILIETOK TBEPABIX PacTBOPOB cucTeMbl FEGa2Ss-Feln2Ss u npyrux cucrem ganHOTO TUMA.

Cucrema FeGazSes—FelnzSes[21] xapakrepusyercs Hamumuuem auctektuaeckoro (D)
Y 9BTEKTUYECKOTO (€) paBHOBECUH U 00pa3oBaHHEM IIUPOKUX OOJIACTEH TBEPABIX PACTBOPOB
(0- u P-dasel) co cTOpOHBI 000MX HMCXOAHBIX coeauHeHuit (puc. ). OOpamaer Ha
ceOsiBHUMaHKUE KOHTpY HTHOE TutaBieHue [3-¢hasel coctaBa FeGalnSes mpu 1222 K.

Cucrema MnGazSes-Mnln;Ses. ®@azoBast quarpamMma 3TOM CHCTEMBI HE TOCTPOEHA.
Onmnako B [22] moka3aHO, YTO OHAa TaKXe XapakTepu3yeTrcs OOpa30BaHHEM IIHUPOKHX
o0JacTeil TBEpIBIX PACTBOPOB Ha OCHOBE 00OMX MCXOIHBIX COeAMHEHHH. PacTBopuMOCTh Ha
ocHoBe MnGaySes cocrasisteT 25 M01%, a Ha ocHoBe MnlInzSes — 60 mon%. CoaB cocTaBa
MnGalnSes mnnaButcs kourpysutHo npu 1220 K. Ha ocHoBe aHamm3a MOPOIIKOBBIX
nudpakTorpaMM yCcTaHOBIIEHO, uTo cruiaB coctaBa 50 mon% MniInzSes (daza cocrasa
MnGalnSes) ummeerT KauyeCTBEHHO HOBYIO IUQPPAKIUMOHHYIO KAPTHHY OTIMYAIOUIYIOCS OT
T pakTOrpaMM MCXOJHBIX TPOUHBIX coeanHennid. Kpucrtannmueckas crpykrypa MnGalnSes
yrouneHa B [18] meromom PutBenbaa ¢ wucmonb3oBaHueM mporpammbl  TOPAS-4.2,
YcranoneHo, urocoeauHenneMnGalnSeskpucTamin3yeTcaBTpUroHaIbHOHCUHTOHUHU(TA0M).

Ta6auna 1.
CocraBbl U KpucTaiorpaduieckue mapamerpsl a3 B HEKOTOPBIX CUCTEM COCTABIICHHBIX U3
coenuHeHuit MB2X4

Cuctem da3oBsIi coctas, Mol% Tun u napaMeTpsl KPUCTAIMUECKON PELIETKH, HM
FeGaySs- | mol% FelnzSs
Feln,S, FeGa2S4 tpuronansHasi, P-3m1 a=0.36543(3); c=1.20558(8)
20 tpuroHanbHast, P-3m1 a=0.369503(3); c=1.211243(7)
40 tpuroHanbHast, P-3m1 a=0,379503(2); c=1.216903(6)
50 tpuronanbsHasi, P-3m1 a =0.37765(1), c=1.22257(3)
80 ky6uueckas, Fd-3ma= 1.05152(8)
100 Kybuueckas, Fd-3m,a = 1.0607(7)
FeGa,Ses- | mol % FeGazSes
FelnzSes  [Feln,Se, tpuronansHasi, P-3m1, a =0.40173(3); c=3.8972(12)
20 tpuronansHasi, P-3m1 a =0,39831(3); c=3.8811(4)
40 tpuronanbHas, P-3m1 a =0,39475(3); ¢=3.86431(4)
50 tpuronanbHas, P-3m1, a =0.39290(1), c=3.8542(6)
80 KyOmueckas, F- 43ma =0.55492(4)
100 Kkybuueckas, F- 43ma = 0.55006(3)
MnGa,Ses- | mol % MnGazSe,
MnIn2Ss [ MnIn,Ses TpuronansHas, R-3m,a = 0,405289 (45);c=3.94494(44)
50 tpuronaibHas, P-3m1,a = 0,39812 (4);c=1,29904 (1)
100 terparoHanbHas, |-4, a = 0.5677 (7);c=0.10761 (9)
MnGa,Tes- | mol %MnGa,Tes
Mnin,Tes | Mnin,Tes terparonanbHas, 1-42m,a=0,61949 (5);c = 1.23956(2)
20 TerparoHajibHas, 1-42ma=0,61553 (3); ¢=1.23026(7)
40 TerparoHaibHas, |-42ma=0,61207 (3); c=1.22232(7)
50 TeTparoHanbHas, 1-42m, a=0,610293(7),c = 1.21766(2)
60 terparonanbHas, 1-42m,a=0,60816(3),c = 1.21308(8)
100 niceBJi0-TeTparonanbHast, a=b=0,8486,c = 4.840.
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Cucrema MnGayTes-Mnlin,Tes. ®azoBas muarpamMmma 3TOW  CHCTEMBI  (pHC.),
npencraBieHHas B [23], kadecTBeHHO aHanmorumuHa cucreme FeGaxSes—FelnySes.
PactBopumocts Ha ocHoBe MnGaTes cocraBnser 12-14 mon% (o-daza), a HA OCHOBE
MnlIn;Tes — 6onee 60 mon% (B-dasza). Temmeparypa KOHTPYIHTHOTO IUTaBIieHUs [B-a3sl
coctaBa MnGalnTes paBna 1030 K.
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ABOUT THE CHARACTER OF PHASE EQUILIBRIES IN SYSTEMS
MGaxX4-MIn2Xs (M - Mn, Fe; X - S, Se, Te)

Mamedov F. M.
Summary
The paper presents and compares the data on phase equilibria in the systems MGa>Xu-

MIn2Xs (M - Mn, Fe; X - S, Se, Te). It is shown that out of 6 possible systems of this type, 4
have been studied. The studied systems are quasi-binary and are characterized by the
formation of wide regions of solid solutions based on the starting compounds. A characteristic
feature of all four systems is that the phases with the MGalnX4composition melt congruently
and have ordered crystal structures characteristic of chemical compounds.

GeSb,Tes- SNSbyTes SISTEMINDO FAZA TARAZLIQLARI
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DTA vo RFA iisullari ilo GeSb2Tes-SnSh,Tes sistemi todqiq edilmisdir.Miioyyon
edilmisdir ki, o, miivafiq déordkomponentli sistemin kvazistabil kosiyidir.Sistemdo
tetradimitabanzoar layli quruluslu fasilosiz bork mohlullar sirast agkar edilmis, bark mohlullarin
orimod xarakteri vo temperaturlari, homginin Kristal qofos parametrlori toyin olunmusdur.

Giris

AVBY, Te (AV- Ge, Sn, Pb; BY-Sb, Bi) tirpli birlosmoler tetradimitsbenzor layh
qurulusa malik olub, maraqli termoelektrik vo topoloji izolyator xassolori niimayis etdirirlor
[1-6].

Bu birlosmoalorin  funksional xassoalorinin  mogqsadyonlii  doyisdirilmosinin ~ osas
yollarindan biri onlar osasinda miirokkob torkibli bork mohlullarin alinmasidir. Bu onunla
olagodardir ki, bark mohlullarin torkibini genis intervalda doyisdirmok miimkiindiir, bu iso
onlarin funksional xassalorini optimalasdirmaq tigiin genig imkanlar yaradir [2, 7, 8].

Bu isda biz topoloji izolyator xassali yeni doyigan torkibli fazalar alinmasi istiqgamotinda

todgiqatlarin davami olaraq GeSb2Tes-SnSh2Tessistemindo faza tarazliglarinin todqiqignin
naticolorini togdim edirik.

Tacriibi hissa

Tadqgiqatlar aparmaq iiclin Almaniyanin Alfa Aesar sirkotindon alinmis kimyavi tomiz
elementar komponentlor istifado olunmusdur. Ilkin morholodo elementar komponentlorin
vakuum soraitinds (~10 Pa) kvars ampulalarda birgo sridilmosi ilo GeSb2Tes vo SnSbaTes
birlogmoalari sintez olunmus va identifikasiya edilmisdir.

GeSh>Tes-SnShoTessisteminin niimunalari ilkin {iglii birlosmoalorin vakuum soraitindo
birgo oridilmasi vo maye haldan (700 °C) tavlandiriimas: ilo hazirlanmisdir. Secilmis
niimunslorin qizma termoqramlari asasinda solidus temperaturlart miioyyonlosdirilmis vo
xalitalor hamin temperaturdan 20-50° asagida uzun miiddatli (1000 s.) termiki emal edilmisdir.

Faza tarazliglarn DTA (NETZSCH 404 F1 Pegasus pirometrlori; xromel-allimel
termociitlori), RFA (D8 ADVANCE ovuntu difraktoqramlari, CuK,—slialanma) iisullar1 ilo
todqiq edilmidir.

Naticalor

Termiki emaldan keg¢irilmis nlimunslorin DTA naticalori osasinda sistemin T-x diaqrami
qurulmusdur (sok.). Miioyyon edilmisdir Ki, sistem hor iki ilkin birlosmonin inkongruent
orimasi [2, 9]sobabindon geyri-kvazibinardir, lakin soldusdan asagida stabildir. Likvidus
oyrisi iki qoldan ibarotdir. GeSbzTes birlosmosinin L+Ge2ShaTes<>GeSboTes, SnShoTes
birlosmosinin iso L+SnTe<>SnShaTesperitektik reaksiyasi iizra pargalanmaqla oridiyini nazora
alaraq gostormok olar ki, bu qollar soldan saga GeShoTesvo SnTe (vo ya onun oasasinda o-
faza) fazalarin ilkin kristallasmasina uygun golir (sak.).

Likvidusdan asagida kigik temperatur vo qatiliq sahasndo Ge2ShoTes+a qarisiginin birgs
kristallagsmas1 miisahido edilir. 0-35 mol% SnSb>Tes torkib intervalinda kristallagsma
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mono variant peritektik reaksiyasi tizra, 50-100 mol% SnSb;Tes torkib intervalinda iso
Lt+ae>y

Monovariant peritektik reaksiyasi tizro davam edir. Bu reaksiyalarin gedisindo faza diaqrami

tizorindo L+GezShoTes+y vo L+a+y U¢ fazali sahalari yaranir (sok.).

= oy sLHGe,8b Te,
- = \.\ L+Ge,Sb,Te.+a
—— = g 615

L+Ge,Sb,Te +y

600}

Ltoty »595
Y
5801
| | | |
GeSb,Te, 20 40 60 80 SnSb,Te,
mol%

Sak. GeSbh,Tes- SnSh,Tes sisteminin faza diagrami.

Biitiin niimunalorin kristallasmasi bircinsli y-fazanin amolo golmasi ilo basa catir. Faza
diagramlarinin qurulus xiisusiyyatlorine goro bubirazalisaho L+GexShoTesty vo Ltoty
iicfazali saholori ilo ilo birbasa homsorhad ola bilmoz. Bu yalniz o halda miimkiindiir ki,
niimunoalorin torkiblori GeSb>Tes- SnSbhoTeskosiyi iizorinds olsun. Bizim halda bu sort
O0dondiyindon yuxarida gostorilon monovariant peritektik reaksiyalarda maye faza vo onunla
reaksiyaya giron bork faza (GezSh2Tes vo ya a) eyni zamanda tam sarf olunur.

Sintez olunmus vo tarazliq halina gatirilmis niimunalerin toz difraktoqramlar1 asasinda
todqiq etdiyimiz sistemin ilkin birlosmalorinin vo miixtolif torkibli bork moahlullarinin
bircinsliliyi tosdiq edilmis vo onlarin kristal qofos parametrlori hesablanmigdir. Miiayyon
edilmisdir ki, biitlin niimunslor tetradimitobonzor layli qurulusa malikdirlor vo onlarin qofas
parametrlori torkibin xatti funksiyasidir.

Alinmig yeni doyison torkibli fazalar potensial topoloji izolyator vo termoelektrik
materiallar1 Kimi maraq dogurur.

Is Azorbaycan Respublikasimin Prezidenti yaminda Elmin Inkisafi Fondunun gisman
maliyya dastayi ilo yerina yetirilmisdir. Qrant Ne EIF / MOM / Elm-Tohsil-1-2016-1(26)-
71/01/4-M-33.
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THE PHYSICO-CHEMICAL INTERACTION IN THE GeBi>Tes- SnBi;Tes SYSTEM

INabiyev E.R., “Sultanova S.G., * Yusibov Y.A., >°Babanli M.B.
Summary

The GeBi2Tes- SnBi>Tes system was studied by DTA and XRD. It was found that it is a
quasistable cross section of the corresponding quaternary system and forms a continuous
series of solid solutions with tetradymyte-like layered structure.

PUBUKO-XUMHNYECKOE B3AHMOZ[EfICTBHE B CUCTEME
GeSh,Tes- SnShoTes

'Haéuee 3.P., 2Cyﬂmanoea C.rI., YY0cuoos 10.A., 23Babannvt M.B.
Pe3ztome

Metonamu JITA u PDA wusydena cuctrema GeSbhoTes-SnShoTes. Ilokazano, uTo
CcCUucreMa sABJISICTCA KBaSI/ICTa6I/IJ'IBHBIM CCUCHUCM COOTBGTCTBYIOHIeﬁ ‘IeTBepHOﬁ CUCTCMBI. B
cucTeMe OOHapy)KeHbl HENpEpbIBHbIE TBEPIAbIE PACTBOPbl C  TETPATUMHUTOIOIO0OHOM
CTPYKTYPOM, OIIPEJENIeHbl XapaKTep U TEMIIEpaTyphl IJIaBICHUATBEPABIX PACTBOPOB, a TAKKE
napameTpbl KpUCTALTHYECKHUX PEIETOK.

Cu-Ag-Si-S SISTEMININ Cu;S-Ag,S-Ag2SiS3-Cu,SiS; TORKIB
SAHOSINDO BORKFAZA TARAZLIQLARI

Yusibov Y.A., 'Namazov C.S., ‘Alverdiyev I.C., *Hasonova Z.T., **Babanli M.B.

Y Ganca Déviat Universiteti, 2Baki Doviat Universiteti
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babanlymb@gamil.com

Agar sozlar: mis-silisium sulfidlori, giimiis-silisium sulfidlori, arqirodit tipli fazalar, faza
tarazliglari, bark mahlullar.
Keywords: copper-silicon sulfides, silver-silicon sulfides, argyrodite-type phases,
phase equilibria, solid solutions.

Isdo Cu-Ag-Si-S sisteminin Cu,S-Ag2S-Ag,SiSs-Cu,SiSs torkib sahasindo borkfaza
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tarazliglart Oyronilmis, faza diaqgraminin 750 vo 550 K temperaturlarda izotermik kosiklori

qurulmusdur. Sistemds Cu.S-AgeS vo AQ2SiSz-CuzSiSs yan toraflori vo CugSiSe-AgsSiSe

daxili kosiyi iizro genis vo ya fasilosiz bork mohlul sahslori agkar edilmisdir. 750 va 550 K

temperaturlarda izotermik kasiklor tizro faza tarazliqlari Xarakteri miiqayisali tohlil edilmisdir.
Giris

Mis vo glimiisiin pz-elementlsrla xalkogenidlori vo onlar osasinda bork mohlullar vo
asgarlanmig fazalar termoelektrik, fotoelektrik, optik vo s. xassoloro malik olan pespektivli
ekoloji tomiz funksional materiallardir [1, 2]. Onlarin bir ¢oxu hom ds ion kegiriciliyino malik
olub, ionselektiv elektrodlar, bark elektrolitlor vo s. kimi totbiq liciin pespektivlidirlor [3,4].
Bu xalkogenidlor sirasinda A'sBVXg vo ALBVX; (A'- Cu, Ag; B'V-Si, Ge, Sn; X-S, Se) tipli
birlosmalorin funksional xassalori daha otrafli yronilmigdir. Homin birlosmalor osasinda bark
mohlullarin alinmasi praktiki baximdan boyUk maraq kosb edir, ¢lnki bork mohlullarin
torkibini doyismoklo xassalorini optimallagdirmaq mimkindr.

Yeni doyison torkibli xalkogenid fazalarn axtarist baximindan CuzX-AgoX-B'VX, sistemlori
boyiik maraq kosb edir. Onlarin sorhod CuX-B'VX; vo AgaX-B'VX; sistemlorinde A'2B' X3, AlsB'Xs
torkibli ticlii birlosmolor mévcuddur. Ona gora do CuaX-AgaX-B'YX; sistemlorinde miivafiq izoformul
birlogmoalor arasinda genis avozolunma bark mohlullart omologolmasi vo homin bork mahlullari eyni
zamanda mis vo glimiis kationlarina gors ion kegiriciliyina malik olmalar1 g6zlanilir. [5-10] islorinde
CuzS-Ag.S-GeS; vo CuSe-Ag.Se-GeSe; sistemlorindo faza tarazliginin todqiqi onlarda izoformul
birloagmoalar asasinda genis vo Yya fasilasiz bark mahlullar amals gaimasini tasdiq etmisdir.

Toqdim olunan isin magsadi Cu-Ag-Si-S sisteminin Cu2S-Ag»S-Ag2SiSz-CuzSiSs tarkib
sahasinds borkfaza tarazliqlari tadqiqidir.

Tacriibi hissa

Cu2S-Ag2S-Ag2SiSs-CusSiSs  sisteminin tadqiq Uglin avvalca ilkin binar vi (gli
birlogsmolor, hamginin bu torkib sahasinde mdévcud olan AgsSiSe vo CugSiSe birlogmalari
sintez edilmisdir. Sintezlor yiiksok tomizliyo malik miivafiq bosit maddslorin stexiometrik
nisbatde gotiiriilmiis qarisiglarinin kvars ampulalarda vakuum soraitindo (102Pa) oridilmosi
ilo aparilmigdir. Bitin bu birlogsmolorin orima temperaturlarinda kikirdin (Tgay=718 K)
doymus buxar tozyiqi yiiksok oldugundan sintez maili sobada ikizonali rejimda aparilmisdir.

Sintez olunmus birlogsmolor DTA vo RFA iisullar ilo identifikasiya edilmislor. Sonra
onlarin miixtolif nisbatlordo vakuum soraitindo birgo oridilmasilo CuS-Ag2S-Ag2SiSs-
CuxSiSs sisteminin miixtolif torkibli xolitolori sintez edilmisdir. Hazirlanmis xalitolorin
tarazliq halina gotirilmasi {igiin onlar 750 K (seriya 1) vo 550 K-do (seriya II) 500 s.
miiddatinds termiki emal edilmis vo soyuq suya atmagqla tavlandirilmislar.

Hazirlanmis niimunslor DTA (NETZSCH 404 F1 Pegasus sistemi) vo RFA (Bruker D8
ADVANCE va D2 Phaser difraktometrlor, CuK-siialanmasi)iisullari ila tadqiq olunmuslar.

Naticalor vo onlarin miizakirasi

Faza diagraminin 750 vo 550 K-do izotermik kosiklorini qurmag Ugun hamin
temperaturlarda termiki emal edilmis vo tavlandirilmis niimunslor ¢in DTA va RFA
naticolari ilo yanasi sarhad sistemlors aid odobiyyat malumatlarindan istifads olunmusdur.

750K-d3 izotermik kasik. Faza diaqraminin bu kosiyi Cu2S-Ag2S konar kvazibinar
sistemindo fasilosiz yiliksoktemperaturlu o-bork mohlullar, digor iki konar sistemdo iso
CusSiSs  (yiiksoktemperaturlu ~ kubik  qurulugslu  modifikasiya); Cu.SiSs, AQgsSiSs
(yliksoktemperaturlu kubik quruluslu modifikasiya) vo Ag»>SiSsz birlogsmasini oks etdirir. Konar
Cu2GeSs-Ag2GeSs sistemi ilo yanasit daxili CugGeSe-AgsGeSe kosiyi do stabildir. 750 K-do
CuxS-AgeS vo CugGeSe-AgsGeSs kasiklori tizra fasilosiz (6-faza), Cu.GeSs-Ag.GeSs kasiyi
lizra iso ilkin birlogsmolor asasinda genis bark mohlul sahalari (y1- vo yz2-fazalar) amalo golir.
Qeyd edilon fazalar bir-biri ilo genis ikifazalar1 (o+3, y1+6 vo y2+6) vo ti¢fazali (y1+y2+9)



sahoalor amalo gatirirlor.

550 K-do izotermik kasik (sok.1). Temperaturun azalmasi ilo sistemin CugGeSe-
AQgsGeSe-AQ2GeSz-CuGeSs  torkib  sahoasindo faza tarazhiglarimin  Xarakteri keyfiyyotco
doyismir, yalniz y1 va y2-fazalarin homogenlik saholori cuzi daralir.

T=550 K
+" s J
Cu,SiS o ;{ L
ae
7N
\',\\S Y|+5 o Y, 10

NN

CuS «, ora, 40 @ 60  g+o, 8O
mol%

Sak.1. Cu2S-Ag2S-Ag2SiS3-CuzSiSs sisteminin 550 K-dos barkfaza
tarazliqlar diagrama.

CuzS-CugGeSe-AgeGeSe-AQg2S torkib sahosindo iso 750K-lo miiqayisado faza taraz-
liglarinda keyfiyyat doyisikliyi bas verir. CuzS vo AgzS birlosmalarinds polimorf ¢evrilma bas
verdiyindon CuzS-Ag>S kvazibinar sistemindo yiiksoktemperaturlu o-fazanin homogenlik
sahoasi 38-74 mol% AQ:S intervalina gadar kigilir va sistemda CuzS vo AgsS birlosmalorinin
ortatemperaturlu modifikasiyalar1 asasinda genis a1 (0-27mol% AgQ2S) vo a2 (88-100mol%
Ag2S) bork mohlul saholori omala golir. Noticodo 550K-ds sistemds a+6 ilo yanast a1+6 vo
op+0 ikifazali sahoalori formalasir. Bu faza saholori bir-biri ilo ai+at+d vo opto+o tligfazali
sahalori ilo sorhadlanirlor.

Todqiq olunmus sistemdo askar edilmis yeni doyison torkibli fazalar potensial ekoloji
tohliikosiz funksional materiallar kimi maraq kosb edir.

Is Azorbaycan Respublikasinin Prezidenti yamnda Elmin Inkisafi Fondunun gqismon
maliyya dastayi ila yerina yetirilmisdir. Qrant Ne EIF-BGM-4-RFTF-1/2017-21/11/4-M-12.
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SOLIDPHASE EQUILIBRIA IN THE Cu2S-Ag2S-Ag2SiSs-Cu2SiSs COMPOSITION
AREA OF THE Cu-Ag-Si-S SYSTEM

Yusibov Y.A., Namazov J.S., Alverdiyev 1.J., Hasanova Z.T., Babanli M.B.
Summary

In this work, solid-phase equilibria in the Cu,S-Ag.S-Ag2SiSs-Cu»SiSs composition area
of the Cu-Ag-Si-S system were studied, and isothermal sections at 750 and 550 K of the phase
diagram were constructed. The system found wide or continuous solid solution areas along
the CuzS-Ag2S and AgzSiSs-Cu2SiSz boundary systems as well as CusSiSe-AgsSiSe inner
section. The nature of the phase equilibria on the isothermal sections at 750 and 550 K was
compared comparatively.

MnTe-Bi,TesSISTEMININ Bi;Tes-lo ZONGIN SAHOSININ FAZA
DIAQRAMININDOQIQLOSDIRILMOSI

Oruclu E.N.l, Oliyev Z.S.2’3, Omiraslanov IL.R.2, Babanli M.B!

'AMEAKataliz vo Qeyri-iizvi Kimya Institutu,
2Azarbaycan Dovlat Neft va Sanaye Universiteti, SAMEA Fizika Institutu
elnur.oruclu@yahoo.com

Acar sozlor: MnTe—Bi,Tessistemi, faza tarazligi, tetradimitabanzar, topoloji izolyator.

Differensial termiki analiz va rentgenfaza analizitisullar: ilo MnTe—Bi,Tes sisteminin Bi.Tes
il zongin sahasi tadqiq olunmug va miivafiq hissonin faza diaqrami yenidon qurulmugdur. Miiayyan
edilmigdir ki, sistemds adabiyyatda gostorilon MnBi,Tes, MnBisTe; va MnBisTewbirlogsmalorindan
alava tetradimitobanzor layli qurulusluMnBisTeis, MnBiwTeisve MnBiwTebirlosmalori do amoalo
galir.

Giris

Topoloji izolyatorlarin (TT) kesfindon sonra bu sahoads aparilan totqigatlar asason belo
materiallarda maqgnetizmin yaradilmasi ilo baglhdir. Xiisusilo, eyni zamanda TI vo magnit
xassoyo malik materiallar kvant anomal Holl effekti, topoloji aksion voziyyati,
magqnetoelektrik effekt va s. kimi bir sira yeni topolji kvant hallarmin miisahide edilmasi tiglin
perspektivli tadgigat obyektlori hesab olunur [1-3]. Molum TI xassali binar bismut vo stibium
xalkogenidlorini kecid metallar1 ils asqarlamaqla onlara maqnit xassalorin verilmasi ¢ox asagi
temperaturlarda magnetizmin yaranmasina sobob olur ki, bu da praktiki totbiq Uc¢ln
olverigsizdir [4,5]. Son tadqiqgatlar onu gostorir ki, MnTe-Sb(Bi)2Tes sistemlorinds olan tiglii
birlogmolor bu baximdan olduqgca shamiyyatlidir. Tetradimitabanzor layli qurulugsa malik bu
birlosmolordo maqnetik manqan tellurid laylar1 TI xassoli bismut vo ya stibium tellurid laylari
ilo tokrarlanan qurulus amola gatirir. Bu sistemlordo mdvcud olan ¢l birlogsmalords topoloji


mailto:elnur.oruclu@yahoo.com

soth hali vo maqnetizm arasindaki olagoni Oyronmok ii¢lin son ddvrlor bir ¢ox todgigatlar
aparilmisdir [6-8].

Odobiyyat molumatlarinin analizi gostorir ki, MnTe-BixTes sisteminin faza
diagraminin moévcud versiyalarinda yalniz 3 birlosmo gostorilmisdir [9]. (MnTe)-(BizTes)n
homoloji sirasinin digar niimayanlorinin miimkiinliiyli haqda bir sira iglords molumat verilso
da [10,11], bu birlosmalar faza diagraminda 6z aksini tapmamisdir.

Toqdim olunan isdo MnTe—BizTessisteminin BioTes ilo zongin sahasi tadqiq olunaraq
sistemdo tetradimitobonzor quruluslu yeni {i¢lii birlosmolor askar edilmis vo onlarin orimo
xarakteri miioyyonlosdirilorok faza diaqraminin movafiq hissasi yenidon qurulmusdur.
Qurulmus faza diaqrami todgiq olunan sistemdo potensial magnit xassoli TI fazalarinin
monokristallarinin yetisdirilmasi ti¢lin torkiblorin vo uygun temperatur intervalinin seg¢ilmasi
baximindan shomiyyatlidir.

Tacriibi hissa va naticalarin miizakirasi

Tadqiq olunan sistemin ilkin binar birlosmalori olan MnTe vo BioTes yiiksok tomizlikli
elementlorin birgo oridilmesi ilo vakuumlagdirilmis kvars ampullarda uygun olaraq 1200 vo
700°C-ds sintez edilmisdir. Xiisusilo MnTe-un sintezi zamani kvarsla manqanin reaksiya
girmosi tohliikasino goro siiso-grafit torkibli tigeldon istifado olunmusdur. Sintez olunmus
ilkin birlogsmalordon istifado etmoklo forqli torkiblordo MnTe—-BizTessisteminin xolitalori
hazirlanmis vo 700°C sintez edilorok buzlu suda tablandirilmisdir. Niimunolori tarazliq halina
gotirmok iiclin olave olaraq 1000 saat 550°C-ds termiki emal olunmusdur. Eyni zamanda
miimkiin yeni fazalar1 indentifikasiya etmok {igiin bazi torkiblor istigamatli kristallagma yolu
ilo do sintez edilmisdir.

Sintez olunmus niimunslor differensial termiki analiz (DTA) vo rentgen faza analizi
(RFA) metodlart ilo todqiq olunmusdur. Belo ki, DTA dgiin LINSEIS HDSC PT1600 (10
°C-min™) sistemi, RFA iiciin iso Bruker D2 PHASER (CuKgsiialanmasi ilo) cihazindan
istifado olunmusdur. Qurulus toyini vo qofas parametrlorinin hesablanmasi tiglin TOPAS 4.2
voEVA programlart istifado olumusdur.

Termiki emal olunmus polikristallik niimunalorin ovuntu RFA naticalori onu gostorir
ki, nimunolor asason MnBi2Tes, MnBisTe7, MnBisTe1o vo BixTes kimi fazalarin qarisigindan
ibaratdir. Bu fazalara aid olmayan vo movcud baza molumatlar ilo indekslonmoyon difraksiya

xatlori isa ¢ox zaif intensivlikli oldugu U¢iin onlar forglondirmok olduqca ¢atindir.
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Sakil 1. MnTe-Bi2Tes sisteminin faza diaqgramindan fragment.

Lakin sistemin Bi>Tes ilo zongin sahosindo miixtolif torkiblordo istiqamatli
kristallagma yolu ils alinmis niimunalarinin analizi forqli naticoya golmaya asas verir. Belo ki,
polikristallik niimunslordo oldugu kimi bu niimunslor do garisiq fazali olsa da, mikroskop
altinda segilmis sothlorin RFA analizi mévcud MnBi>Tes, MnBisTe7, MnBigTe1o



birlosmolorindon basqa sistemdo (MnTe)-(Bi2Tes)n homoloji sirasinin  daha  yiiksok
niimayondslorinin oldugunu gostorir. Nozors alsaq ki, layl1 qurulusu bu fazalar miixtalif sayda
olmagla 2 layli MnTe vo 5 layli Bi,Tes paketlorinin ¢ oxu boyunca tokrarlanmasindan
ibaratdir, yeni birlosmoalorin ¢ parametrlori @ parametrlorindon forqli olaraq bir-birinden
nozora ¢arpacaq qodor forqlonmolidir. Laylarin sothlorindon alinan difraksiya xotlori kristal
gofasin yalniz 001 indeksli miistovilorine aid oldugundan bu rentgenogramlar osasinda biz
yeni fazalarin ¢ parametrlorini asanligla toyin edo bilirik. Sokilds verilmis faza diagrami yeni
fazalarin secilmis monokristallik niimunalorinin DTA analizi osasinda qurulmusdur. Peritektik
kaskad omolo gotiron bu fazalarin orimo temperaturlari bir-birino ¢oX yaxin oldugundan
termoqramlarda yaxin termiki effektlori forqlondirmok miimkiin deyil. Ona gore do diagramda
574-577°C temperatur intervali daxilindos peritektika xotlori qiriq xatlorlo verilmisdir.
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REFINEMENT OF THE Bi>Tes RICH SIDE OF THE MnTe-Bi,Te3 SYSTEM

Orujlu E.N., Aliev Z.S., Amiraslanov |.R., Babanly M.B.
Summary

The phase diagram of theBi>Tes rich side of MnTe-Bi.Tes system was re-investigated
using differential thermal analysis and powder X-ray diffraction techniques. It was
established that system contains new tetradymite-type layered compounds, namely
MnBigTe13, MnBiioTeis and MnBii2Teig along with already known MnBi,Tes, MnBisTe; and
MnBisTe1o compounds.



Bi, - BixSes - BixTes SISTEMININ LIKVIDUS SOTHI
1Zeynalova G.S., “Agazada A.1L., *Mirzayeva R.C., *Yusibov Y.0., >*Babanli M.B.
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Acar sozlor: Bi-Se-Te sistemi, bismut selenidlori va telluridlori, bark mahlullar, faza
diaqramu, likvidus sathi, nonvariant tarazliglar.

Keywords: Bi-Se-Te system, bismuth selenides and tellurides, solid solutions, phase
diagram, liquid surface, nonvariant equilibria.

Isdo Biz - BizSes - BizTes sistemindo faza tarazliglar1 dyronilmis vo sistemin likvidus
sothinin proyeksiyast qurulmusdur. Miioyyon edilmusdir ki, likvidus 11 ilkin kristallagma
sahosindon ibaratdir. Sistemin kvazibinar kosiklori yoxdur. BisSes - BisTes, BiSe — BiTe va
BigSeys — BigTeg politermik kosiklori kvazistabil olub, fasilosiz bork mohlul siralari omoalo
gatirirlor. Sistemdos bir sira non- vo monovariant tarazliqlar askar edilmis, onlarin tiplori vo
koordinatlari toyin olunmusdur.

Giris

Bismut selen vo tellurla bir sira birlosmolor omolo gatirir. Bu birlogsmolor
tetradimitobanzor layli qurulusda kristallagirlar, termoelektrik, optik [1-5] va topoloji izolyator
materiallar1 [6-10] kimi bdyik maraq kosb edirlor. Odobiyyat molumatlarinin analizi
gostormisdi ki, Bi-Se vo Bi-Te sistemlorinin faza diaqramlarinin molum variantlar1 bir-birilo
uygun golmir vo hoqiqi tarazliq halini oks etdirmir [10].

Bunu nozors alaraq [11, 12] islorinds, miixtolif iisullarla tarazliq halina daha da yaxinl-
asdirtlmis niimunalerin fiziki-kimyovi todqiq naticesindo har iki sistemin faza diaqrami doqi-
qlosdirilmis vo onlarda bir sira (comi 14) araliq birlosmonin omoalo golmasi miioyyan
edilmisdir.

Toqdim olunan isdo Biz - Bi2Ses - BixTes sisteminin likvidus sothinin todqiqginin
naticolori verilir.

Tacriibi hissa

Todgiqatlar aparmaq liclin Almaniyanin Alfa Aesar firmasindan alinmis yliksok tomizlik
doracali (99.999%) elementar komponentlordon istifads edilmisdir. Bismutun bir sira selenid
vo telluridlori, homginin Bi> - BixSes - BioTes sisteminin miixtalif kosiklor lizro xalitalori
elementar komponentlorin vakuum soraitindo (10'2Pa) birgo oridilmosi, maye haldan soyuq
suya atmaqla tavlandirmasi vo uzun miiddatli (1000-1200 s.) termiki emaldan kegirilmasi yolu
ilo hazirlanmigdir. Xolitolorin hazirlanma metodikasi [11, 12] —do otrafl1 verilir.

Termiki emaldan kegirilmis niimunolor differensial termiki analiz (DTA) vo rentgenfaza
analizi(RFA) tisullar1 ils todqiq edilmisdir.DTA {i¢iin NETZSCH 404 F1 Pegasus sistemi (10
K/daq) qurgusu, RFA {i¢iin Bruker D8 PHASER (CuKa siialanma, 20 = 5° -75° intervalinda)
difraktometeri istifado edilmisdir.

Naticalor vo onlarin miizakirasi

Bi2 - BizSes - BizTes sistemi {izro aldigimiz DTA naticolorini, sarhad Biz - Bi>Ses [11],
Biz - BizTez [12] vo BizSes - BioTes[10] sistemlorinin T-x diagramlarini va sistemin barkfaza
diagramini nozors almaqla, emal edorok likvidus sathinin gatiliq ticbucagi tizorinoproyek-
siyasini qurduq (sok.).

Saokildan gorindiyd kimi, sistemin T-x-y faza diaqrami 11- ilkin krisrallasma
sahasindon ibaratdir. Sistemin xarakterik cohati ondan ibaratdir ki, bu sahalordon 10-u miixte-
lif binar birlosmoalor asasinda bork mohlullara aiddir. Homin bark mohlullarin homogenlik
saholarinin ¢OX genis, hatta 3 kosik iizro fasilosiz-zolaq soklindo olmasi temperaturdan asili
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olaraq yalniz maye fazanin deyil, hom do kristallasan bork fazalarin da torkibinin koskin
doyismosine vo kristallasma yolunun ¢ox miirokkob olmasina gatirib ¢ixarir.

in

Bi,

Bi,Se, 20 20 60 80 B ~ Bi,Te,
mol% Bi,Te

Sokil. Biz - BizSes - BizTes sisteminin likvidus sathinin proyeksiyasi. Ilkin kristallasma
saholori: 1-a; 2-B1; 3-P2; 4-v; 5-8; 6- N1;7-¢€; 8- @1; 9-12; 10- @2;11-Bi.

Cadval 1.
Biz - Bi2Ses - BixTes sisteminds non- vo monovariant tarazliqlar.
Sok.-do ndqta vo Tarazliq t, °C Torkib, mol %
ya ayri Bi, Bi,Se; Bi,Tes
Uy L+ B a+y 603 31 8 51
U, L+ o oy + B2 557 31 5 64
Uz L+ medte 530 65 26 9
Uy L+ & @1t 2 384 88 3 9
Us L+ n2e 1+ 92 325 92 1 97
E L & Biteit+ ¢2 262 97 0,5 25
P:U; L+ oo 1 617-603
P2U; L+ B vy 608-603
U:U; L+ ooy 603-564
UoP7 L+ oo B2 564-562
UoPg L+ B vy 564-550
P3Py L+y«< & 593-541
PaU3 L+ 8o m 580-530
PsUs L+ 1o ¢ 556-530
UsP1o L+de¢ 530-435
PsU4 L+ e 01 469-384
P11U4 L+eon 392-384
UsUs L & o1t 384-325
P12Us L+ e o2 332-325
UsE Lo o 02 325-262
e:E Lo oi* Bi 267-262
eE L — @ot+ Bi 264-262

Baxdigimiz sistemin basqa bir xiisusiyyati onun kvazibinar kasiklorinin olmamasidir.
Politermik kasiklordon yalmiz Ucl (BisSes - BisTes, BiSe — BiTe vo BigSes — BigTeg)
kvazistabildir. Onlar sokilds qiriq xatlorls verilir.

Likvidus sathlori bir-biri ilo bir sira monovariant tarazliq oyrilori ilo va nonvariant
tarazliq noqtolori ilo sorhadlonirlor (sok.).



Sistemdo askar edilon biitiin nonvariant vo monovariant tarazliqlarin tipleri, nonvariant
ndqtalarin koordinatlart vo monovariant tarazliq ayrilorinin temperatur intervallar1 cadvalds
verilir. Sorhad binar Biz - Bi>Ses vo Biz - BizTes alt sistemlori tiglin moalumatlar [11, 12]
cadvals daxil edilmomisdir.

Cadvoldon goriiniir ki, sistemds sorhad binar sistemlor nozors alinmadan 6 nonvariant
tarazliq noqtosi vo monovariant tarazliq ayrisi vardir.

Maragqli cohat odur ki, ii¢ halda eyni yan sistemin qonsu peritektika ndqtolorindon (P1 vo
P2; P4 vo Ps; P7vo Pg) ayrilor birlosorok nonvariant kecid tarazliqlarinin (U, Uz, Us néqtalori)
yaranmasina sabab olurlar. Bu kegid reaksiyalart (cadv.) Pi-; mi- vo Po-bark moahlul
saholorinin mohdud olmasini vo mivafiq olaraq o+fit+y, otetmi vo o+P2ty lgfazal
saholorinin yaranmasini oks etdirirlor (sok.).

Qatiliq tigbucaginin bismutla zongin hissesinde Us vo Us kecid, hamginin E-dordfazali
evtektik tarazliglarinin yaranmasi bismut subselenidlori asasinda €, n1,n2, @1, @2 fazalarinin vo
Bi-un istirak etdiyi heterogen faza saholorinin formalagma ardicilligini oks etdirir.
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THE LIQUIDUS SURFACE OF THE Biz- BiSez- BioTesSYSTEM
1Zeynalova G.S., 2Aghazade A.L, *Mirzoyeva R.C., *Yusibov Y.A., >*Babanly M.B.

Summary

In this work, the phase equilibria in the Biz - BizSes - Bi,Tes system were studied and
the projection of the liquid surface of the system was constructed. It was determined that the
liquidus consists of 11 primary crystallization aras. The quasibinary sections were not found.
The BisSes - BisTes, BiSe — BiTe and BigSeg — BigTeg polythermal sections are quasistable and
form continuous solid solution series. A number of non- and monovariant equilibria were
found in the system, and their types and coordinates were determined.
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By using theory and experimental results, as well as obtained design value of the heat
carrier temperatures in the solar collector, the prediction calculations of admissible daily
thermal performance of the unit in the conditions of the climatic zones of republic were
conducted, depending on the month and the area of the solar collector. In this academic
paper have been researched the innovative basis of study of solar water heating unit based on
comparative chemical and technologic materials.

Introduction

Dependency of seasonal thermal performance on the solar collectors’ area has also
been calculated.Flat collector consists of metal absorbent in flat rectangular case. The glass
cap at the upper surface and the insulation on the bottom and on each side decreases heat
losses. Atmospheric air presents in the space between the metal absorbent and the transparent
cap.

Materials and methods

In order to install solar system of hot water supply let us calculate the area for solar
collectors, which will be set at the roof of a building. Area of solar collectors F, m is defined
for the “coldest” month (February) according to the following formula [3, 6]:

F=Q/qi, (1)
Q=1163-N-m(55-ty), (2)
q=q k71, (3)
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Where— daily need of thermal energy, W - h, for hot water supply;

gi— heat flow rate in i-month, W/m~;

N- standard 55°Chot water consumption percept a daily, accepted according to the
standards of design of internal water pipelines of buildings [3, 68].

For average standards of hot water it is recommended accepting minimum standard of 65
| for living houses/(per capita daily);

m= 190 — number of residents;

t,— water temperature ° C, in cold water pipeline in summer period(t,=15°C);

q’ — specific heat flow rate, W, falling on 1m?of inclined surface of solar collector [3, 97];

ni— performance of solar collector;

n— coefficient considering the level of the atmosphere transparency, the value of which
varies from 0.8 in industrial districts to 1 in resort areas;

12— coefficient considering the losses of heat from solar collector to consumer, the size of
which varies from 0.85 for large centralized systems of hot water supply to 0.98 for local hot-
water heaters.

Based on correlation we define daily need of thermal energy
Q =1.163- 65 - 190(55 — 15) = 574522 W h/day.
Applied significance of investigation

According to the research let us calculate the area of solar collectors:

F = 574522/3722 = 152 m’

Amount of Wm, kW-hours, of the thermal energy eneratedin solar water heater is
calculated for each mont has follows:

Wmn=102-z-qiF - 5o - 3(5)

Where z — number of days in month; 13— coefficient considering the losses, caused by
non-stationary heat transfer at variable cloudiness (113 =0,9). The design values of the thermal
energy amount are summarized.

In October, at solar intensity of about600 W/m?and environment temperature of about
plusi2 C? the sought temperature of heat carrier during 8...10 min. went down to plus2 C°,
Maximum gap between theoretical and experimental results was equalto2.1 C° which
evidences adequacy of the theoretical model.

In January, at solar intensity of about 400 W/m?and environment temperature of about
minus 4 C° the heat carrier temperature during 8...10 min. went down to minus7 C°. It has
been stated that here the adequacy of the theoretical and experimental regularity is observed,
where maximum divergence was equal to 2.2 C”.

In March, solar intensity e,~730 W/m?startedincreasing absorbing capacity of the solar
collector, that’s why the heat carrier temperature regarding the environment, did not decrease,
but increased from 3.7 to 9.6 C°. At the same time, the design value of the temperature
amounted for 11.3 C°, so the divergence was equal to 1.7 C*.

The analysis shows that the difference between the temperature of environment and heat
carrier (4¢) in the solar collector, as well as solar intensity do not almost influence the velocity
of the unit starting operation. The main factor, defining the process dynamics is the value of
specific capacity of the heat pump.

The regularity is of parabolic nature where minimum thermal performance is shown in
the period of December — January.

In October and in March thermal performance is the highest, because the atmospheric air
temperature increases together with solar intensity, while the corresponding increase in the heat
carrier temperature in the adsorption tank also leads to fast growth of heat pump performance
coefficient.



Thermal performance increases with the increase in the area of solar collectors due to
the decrease in the depth of the cooled heat carrier and corresponding increase in the
transformation coefficient HT (pi). However, at the same time the exploitation costs
proportionally increase. The optimal area may beset through comparative technical and
economic calculations.

The calculation results of seasonal thermal performance structural characteristics,
conducted for the conditions of the Almaty and Kostanay regions, are presented at Figure 1,
where the diagrams show the content of the shares in percentage of: solar energy plus heat
from the atmospheric air (Qse+Qr4r) and the heat from the compressor operation (Qnt).

The analysis shows that the total share of the absorbed solar energy and heat from the
atmospheric air in the structure of thermal performance during the entire heating season at the
area of the absorbers equal to Sap>1m? exceeds 50%, which evidences total energy
effectiveness of the system.

The unfavorable months are December-January, when the share of the absorbed energy
in the northern zone goes down to 52...54%, while in the south it goes down to 62...64%.
The favorable month are October and March, when in the northern zone the share of the
absorbed energy increases up to 82...86%, while in the south it increases up to 86...87%.

The authors have calculated and built the dependence of seasonal thermal performance
on the area of solar collectors. The obtained regularities show that thermal performance grows
up to 4m?. Further increase in the area does not provide the expected results.

Conclusion

In the northern climatic conditions average annual performance of well-designed solar
water heating units is usually equal to about 35-40%.

Moderate climate is characterized with the absence of extreme temperatures and
precipitation (rain and snow), and contrast summer and winter. Both in summer and in winter
moderate weather may be very changeable. One day it may be rainy, and then sunny. These
climatic zones are located in the range of 40-60/70° of northern latitudes.

In Madrid, Italy they conducted the performance calculation of 50 m 2 of solar system
for use of hot water and hot water supply. In Cyprus the experiments with a 68 | hot water
tank were conducted, using the data collected during 2 years. In Dublin, Ireland they
compared year-round energetic and economic indicators of two solar water heating units with
flat plates and evacuated trickle collectors working in the same weather conditions.

The results of seasonal thermal performance served the source data at technical and
economical calculations of energy saving technology, where the solar unit is a component.
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KiIMYOVI VO iIQLIM GOSTORICILORI OSASINDA
iSITMO QURGUSUNUN ELMi OSASLARLA TODQIiQi

Xiilaso

Nozori vo tocriiba naticolorindon, eloco do giinos kollektoru qurgusunun istilik
dasiyicist temperaturunun gostaricilorindon istifado etmoklo, muvafiq yerli iglim zonalar
soraitindo giindolik istilik g0storicilorinin aydan asili olaraq prognoz hesablamalari
apartlmigdir. EImi osordo giineg Suyu isitmo qurgusunun miiqayisali kimyovi vo texniki
materiallara asaslanaraq totbiqinin asaslar1 arasdirilmisdir.



SULARDA RADON iZOTOPLARININ OLCULMOSI

Ohmadova V.M., Abdullayeva M.Y.
Azarbaycan Doviat Neft va Sanaye Universiteti, Azarbaycan Respublikasi, Baki

Acar sozlor: Suda radon, radon édigma cihazlar, aktiv - passiv olgma, niiva iz
dedektorlar.

Keywords: Radon in water, radon measuring devices, active-passive measurements,
nuclear trace detectors.

Sothsular1 vo yeralti sulart miixtolifmigdardaradiumehtivaedontorpaqglarve siixurlarilo
sixtomasdaoldugundani¢molive faydali sulardaradonunizatoplarininolmasi toacciiblii deyil.
222Rnyeralt1 sularda coxyavas horokotedirve atmosfera ¢ixist mohduddur. Konsentrasiyasi 2-
40 Bk/m® arasindadoyisir. Yeralt1 sularda 226Rakonsentlrasiyasl 222Rn-don  azdir. Bu
ikiradionuklidqaya vo torpagin alt tobagolorinde radioaktiv tarazlia daha yaxindir [1, soh.
209].

Yer qabiginda radioaktiv tabagolorlo tomasda olan yeralt1 sular yeriistii sulara nisbaton
daha cox radioaktivdir. Daniz sularinda radionuklidlorin konsentrasiyasi ¢cox asagidir. Yoni
okean vo yadonizsothindonyayilanqgammaradiasiyadoracalori ohomiyyatsizdir. Suda radon
konsentrasiyas1 doyori Bk/m3 vahidindo verilir. Umumdiinya Sohiyys Toskilat1 (UST)
torofindonilds sudan goturils bilon doza haddi 0,1 mZv /il olaraq toyinedilir [2].

Birlogsmis Millatlor Tagkilatinin Atom Radiasiyasinin Tasirlari tizro BMT-nin Elmi
Komitasi, yeriistii sular iictin tipik “’Rn konsentrasiyasmin 40 Bk/m3 -don az oldugunu vo
yeralt1 sular @igiin tipik “’Rn konsentrasiyasinin 4 ilo 40 kBk / m®arasinda oldugunu ildirir [3].

Radon 6l¢gmosindo istifado olunansistemlorin oksariyyeti alfa hissociklorinin dl¢iiloring
osaslanir. Olgmolormiioyyanbirsaha vo yatikililor Uglinaparilir. Tok dlgmo, davamli dlgmo vo
integrasiya olunmus 6l¢l metodlarindan istifads edilos biloar.

Radonu o6lgmok Ugunaktiv (elektrikenerjisitaolobedon) vo passiv (enerjisino ehtiyac
duymayan) olmagqla iki asas 6l¢li metodu movcuddur. Aktiv 6l¢ii metodu electron sistemlor,
nasoslar, enerjitochizati kimi cihazlara ehtiyac duyur. Aktiv sistemds ion otaqlarindan vo
spektroskopik 6lgma cihazlar istifads olunur.

Passiv 6l¢gmo metodunda termo liiminesanssensorler, alfa-izdetektorlari, seliiloznitrat,
allildiglikolkarbonat vo ya polikarbonatmaterial, aktivlogdirilmis komiirdetektorlart vo
elektretionotaqlari istifads olunur.

Radonunhavada, torpaqda, sudave insaatmateriallarinda 6l¢lilmasi ti¢ilin laboratoriyada
Radosys cihazi ila, Alphaguard cihazi ils yerinds aktiv 6lgmo aparilabilor [4].

Cadval 1.
Radonqaz 6lgma cihazlari vo onlarinxiisusiyyatlori.
Dedektor novu | Passiv/Aktivdir Olcmos qeyri- Secmd vaxti Doyori
miidyyanliyi %
Alfa iz detektoru | Passiv 10-25 1-12ay Asagi
Aktivlosdirilmis | Passiv 10-30 2-7g0n Asagi
kémir detektoru
Elektret ion | Passiv 8-15 5gin-1il Orta
kamerasi
Elektron Aktiv ~25 2gun—1il Orta
inteqrasiya
edilmis cihazlar
Davamli  radon | Aktiv ~1 lsaat—1il Yiiksok
monitorlar
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Radon terofindon yayilan alfa hissociklorinin agkarlanmasinda istifads olunan alatlor

vo tisullar asagida verilmisdir:

Gumiis aktivlesdirilmis sink-sulfat fosfor kimi alfa sintilasiya detektorlari.

Alfa iz detektorlar1 vo qati hal materiallarinda alfa hissacik izlorini geyd edon niive iz
detektorlart.

Ya soth bariyeri, ya da diffuz kosismo detektoru, silikon diodlu alfa sintilyasiya
spektrometrlori.

Niiva 1z Dedektorlar1 ilo radon konsentrasiyasit olgmolori miixtolif plastik
materiallardan hazirlanmis filmlordon istifado etmoklo aparilir. Bu metod, plastik 16vhalora
dayan alfa hissaciklorinin gériinmaz bir iz buraxmasi vo bu izin kimyavi izlorin qirilmasi ilo
boyiidiilmasi vo mikroskop altinda sayilmasi prinsipine asaslanir. Selliiloz asetat, polikarbonat
vo alil diglikol karbonat Kimi plastik materiallardan hazirlanmig niive iz detektorlarindan
genis istifada olunur.

Radosys sistemi, CR-39 passiv radon detektorlarinda radonun radioaktiv ¢iiriimosi
zamani ¢ixan alfa hissaciklorinin buraxdigi izlori goériinmoaya vo bu izlori mikroskopla
saymaga osaslanir [5, soh. 21-22].

Natico

Radon tok insanlara yox, tobiotdoki digor canlilara da neqativ tosirlori vardir. Bunun
qarsisini almaq ti¢lin radonun otraf miihitdo eloco do, suda miqdarinin toyin olunmasi g¢ox
vacib mosoladir.
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MEASUREMENT OF RADON ISOTOPES IN WATER
Summary

The article examines radon isotopes in water and their measurement with the help of
various devices.

N3MEPEHHUE N30TOIIOB PAJIOHA B BOAE
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Pe3zome

B crarbe nccnenyroTcss M30TONBI pajJoHa B BOJIE U UX U3MEPEHHE C MTOMOIIBIO
Pa3INYHBIX YCTPONCTB.

SULARDA RADON iZOTOPLARININ OLCULMOSI

Ohmadova V.M., Abdullayeva M.Y.
Xiilasa

Magalados sularda olan radon izotoplar1 hagqinda vo onlarin miixtalif cihazlarin
komayi ilo 6l¢iilmasi aragdirilmisdir.
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Crystal engineering cover the most recent advances in process-dependent properties of
functional materials, concerning not only correlations between crystal growth process and
characterization, but also growth process design strategy for their enhanced functional and
smart properties to be applied in various type of functional materials exhibiting interesting
optical, electronic, magnetic, catalytic and mechanical properties that offer wide range of their
application in energy, healthcare, electronics, engineering and catalysis. In the past decade,
pharmaceutical cocrystals have demonstrated significant promise in their ability to modify the
physicochemical and pharmacokinetic properties of drug substances, such as the solubility
and dissolution rate, bioavailability, particle morphology and size, tableting and compaction,
melting point, physical form, biochemical and hydration stability, and permeability.
Manipulating on the noncovalent interactions, established in controlled conduction of
processing the solid phases, it is possible to alter the packing motifs that consequently lead to
macroscopic solid phases with modulated properties comparing to native substance.

Introduction

What is the perspective of comprehensive scope of Crystal engineering beyond
Crystallography as a conventional tool for structure determination?

The breakthrough in feasible reactions in organic and organometalic syntheses yield in
diversity of detected molecular structures for which not always the selected conditions that
determine the kinetics of their precipitation would lead to equilibrated state of the
thermodynamically stable solid phase formation, even not serendipity formed solids are with
expected composition. In spite of the contribution of condensed matter physics in elucidating
the correlation between molecular structure and competing magnetic moments, charges,
orbitals which affect physicochemical properties and special performance of solids, the
impact of the thermodynamic and kinetic solubility, that inconsistency control the process of
crystallization of any solid substance into the isolated desirable solid phase, to the entire
profile of the solid phase accounts structural factors relating to packing modes of the
constituents (atoms, ions, neutral molecules or any of combinations). Hence, the role of
crystallography has been extended not only as a tool for crystal structure determination, but
also revealing the supramolecular structures paves the new concept of crystal engineering.
This retrosyntetic (bottom-up) approach for designing crystals from the resolved structures of
molecules (building blocks) which under the specific conditions of crystallization form
network of assembled crystal structures [1] proves the previously Feymann’s anticipation of
correlation of the material properties with particles arrangements, that aligned to Schmidt’s
claim for how molecular arrangement influences the solid state reactivity, and outlined Jean-
Marie Lehn’s concept of “chemistry beyond molecules”, awarded with Nobel Prize for
Chemistry in 1987. All these achievements, beside the disputed the Maddox’s skeptical
incentive for not being possible to predict crystal structure based on chemical composition,
rely on to much more earlier accomplished Kitaigorodsky principle of close-packing packing
based on molecular shape and size that leads to most stable structure due to which he should
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be consider as founder to contemporary approach to Crystal Engineering [2].
Depending on the molecular size, both small sized molecules separately from or together with
their ionized counterparts and large molecular sized macromolecules crystallize into single
component and single phase (e.g. crystalline anhydrous polymorphs, amorphous solids),
stoichiometrically co-crystalized into multicomponent solid phases (either crystalline or
amorphous hydrates/solvates, anhydrated or solvated salts, anhydrated or solvated cocrystals
that apprear as neutral, ionic or zwitterionic cocrystals, all that may exert polymorphism, as
well inclusion complexes) or non-stoichiometrical mixture (solid dispersion, solid solution
and molecular adducts) [3]
The role of intermolecular interaction in structural motifs for molecular

recognition and formation supramolecular structures in Pharmaceutical Cocrystals.

In the process of crystallization of organic solids the molecules or ions are assembled
in crystal lattice through robust patterns of intermolecular interactions known as “synthons”
that is kinetically defined structural units which by repeating regularly and extend spatially
result in the growth of the crystalline phase. [4] Hence, synthons, depending on the nature of
the interactions between functional groups and their allocation in the molecules or ions,
convey the essential feature of the molecular structure to crystal structure, thus playing role in
approximation of the whole supramolecular crystal structure.

Exploiting supramolecular synthons is a practical concept with aim to perceive and
understand the design of PCCs. Properties of intermolecular interactions are appreciated in
specific molecular recognition as an outcome of which specific synthons are formed. Process
of molecular recognition is facilitated by balance of chemical and geometrical recognitions
and it is hard to foresee which one might dominate in unknown crystal structure. The concept
of synthon is a qualitative and probabilistic descriptor that relies rather more on chemical
nature of involved molecules then on topological or geometrical parameters. In the process of
deriving a molecular structure based on crystallographic parameters, the strength of H-bonds
in the structure of crystal impacts the topology and chemical nature of the synthons [5].
Whether the crystals will crystallize in single- or multicomponent crystals is enhanced, not
only by the nature of the molecular constituents, but rather on the hierarchy fashion of the
hydrogen bonds formation between potentially complementary functional groups. [6]

A detailed analysis of the hydrogen-bonding intermolecular interactions and packing modes in
pharmaceutical co-crystals containing the API ploroglucinol depicted on Fig 1 indicate that
the phenolic OH groups of the phloroglucinol molecule, which have an acidic character,
readily interact with basic groups, in particular aromatic nitrogens from heterocycle
compounds. [7]
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Fig 1. Motifs of H-bonding interactions between phloroglucinol and N-heterocycles [7]



Moreover, these groups, which in principle can act both as a hydrogen-bonding donor
or acceptor, preferentially form O—H-N interactions whose strength can be reasonably
predicted on the base of the pKa equalization principle. The packing modes of the
phloroglucinol—co-crystals can be rationalized on the basis of the chemical characteristics of
the co-former molecules, such as their size, shape and number of functional
groups.Furthermore, it has been shown that robust supramolecular synthons, such as
amide---amide hydrogen-bonded dimers, can be considered just like unique molecules as far
as the description of the crystalline architecture is concerned.

Conclusion and further perspective for crystal engineering of
Pharmaceutical cocrystals.

Though the designing the successful cocrystal screening experiments is supported by

strategies for selecting favourable cofomers, the derived models, based on supplementary
synthon strategy [8], the criteria for shape and polarity descriptors [9], lattice energy [10,11]
and statistical analyses for knowledge-based prediction based on prevalence of occurring
hydrogen bonds in relevant conformer structures in CSD [12, 13], so far lack accurate crystal
structure prediction (CSP). Recently, machine learning algorithm based on the molecular
descriptors were tested for guiding the selection of coformers for a particular APl in process
of developing cocrystallization screening experiments. [14]
Any possible H/F atom exchange in molecular structure that imply to significantly and
unpredictably altered crystal packing, and additional changes in hydrogen-bonding groups
impact the range of directional bong length within the packing motifs that consequently
modulate the topology of supramolecular solid-state structures that exert tuned
physicochemical properties and bulk performance. In order to meet this purpose, the
development of guidelines that as practical and reliable tool such that the synthetic blueprints
that organic synthetic chemists developed throughout the last century will be advantage for
solid state chemist dealing with functional materials.[15]
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Suyun canli alomds shamiyyati danilmazdir. Hoayat susuz mimkin deyil. Butlin canlilar,
o ciimlodon, insanlar, heyvanlar vo bitkilor su olmadan yasaya bilmozlor. Ciinki bioloji
inkisaf hor moarhalads su il six tomasdadir [1].

Respublika orazisindo 1000-don ¢ox mineral su bulagi vardir. Bir qayda olaraq, bu
bulaglarin ¢oxu respublikamizin dagliq rayonlarinda yayilmisdir. Diizon rayonlarda tabii su
bulaglarina az rast goelmok olar. Buna baxmayaraq burug gazma yolu ilo mineral sular
cixarilir.

Geoloji vo geokimyavi soraitin xiisusiyyati ilo alagedar olaraq bozi orazilorin yeralti
sularinda radioaktiv elementlor olur. Sularda on ¢ox yayila bilon radioaktiv mongoli
elementlordon radon qazini gostormok olar. Malum oldugu kimi, radon qazinin sularda olmasi
mialicovi xlisusiyyotini yiiksaldir. Tabiotdo radonlu sulara nadir hallarda rast golinir.
Azarbaycan soraitinds iso bu cohatdon Kalbacar vo Lacgin rayonlar1 digqsti calb edir. Bagirsaq
(Kalbacar rayonu) adlanan mineral sular radonlu mineral sularin on parlaq néviidiir. Bundan
basqa, Daridag vo Qahab (Nax¢ivan MR) sularinda da az miqdarda radon qazinin olmasi
ballidir. Tobiotdo radioaktiv sularin omolo golmosi onlarin ¢oX yavas siiziilmosi ilo
olagodardir. Sular ¢otinlikle siiziilorss, onlarda radioaktiv vo radon qazinin toplanmasi iiciin
sorait yaranir.

Minerallasmaya malik sularda sulfatin miqdar1 20, bazi hallarda 30 mq-ekv/l-o qodar,
xloridlorin migdari - 30-40 mq-ekv/l, ayri-ayr1 yerlordo 54 mq-ekv/l toskil edir. Mineral sular
-Yer gqabigimnin miixtolif darinliklorindo miivafiq geoloji sortlorlo tobii amolo golon vo yerin
sathina bazan 6z-0ziling, bazan da texniki metodlarla ¢ixarilan isti va ya soyuq yeralt1 sulardir.
Tabii strukturunda karbon qazi va radioaktiv elementlor olan mineral suda on az1 1000 mq/ 1
holl olunmus minerallar vo elementlor mévcuddur. Umumi minerallasmanin artmast ilo
sularin kimyavi torkibinde N, F, As vo Mo kimi mikroelementlorin miqdar1 da artir.
Respublikanin sirin vo az minerallagmis yeralt1 sularinda Mn, Fe, Cu, Mo, U, Ra-226 vo Sr-
90-nin miqdar1 Dovlot standartlarinin tolabatlarina uygundur, Be, nitrat, F, Zn, Mo, Sr, S-n
miqdar1 iso geyri-uygundur. Torkibinds radiaktiv maddslor olan su - radiasiyali su adlanir.
Tobii mineral sularda radiasiya fonu siini sokildo radiaktiv maddoslorle ¢irklondirilmis su
monbolarindon xeyli asagidir [2].

Qablagdirilan igmali su (QIS) — miioyyon hocmli gablara doldurulmus igmoli su olub,
ohaliyo ticarat sobokosi vo ya fovgolado voziyyatds xiisusi hoyat tominati xidmaotlori vasitasilo
catdirilir. Qeyd etmok lazimdir ki, qablasdirilan igmali suyun keyfiyyatino olan tolabat adi
icmali suyun keyfiyyatino olan tolabatdan forqlonmir. Normativ sonadlora gors, icmali su
epidemioloji vo radiasiya cohotdon tohliikesiz, kimyovi torkibina goroe zerarsiz, orqanoleptik
keyfiyyotino goOro iso qonaotboxs olmalidir. Bu zaman keyfiyyoto miitloq nozarot 3
mikrobioloji, 7 iimumilogdirilmis, 25 qeyri-lizvi ve iizvi sanitar-gigiyenik va orqanoleptik, 2
radioloji gostaricilar {izra aparilir.

Radiasiya tohliikosizliyini xarakterizo etmok Ucgln alfa vo betta radiasiya
gostaricilorindon istifado olunur. Radiasiya fonu - kosmik siialanmanin sudaki, torpaqdaki,
hava vo otraf miihitin digor obyektlorindoki radioaktiv izotoplann miqdarinin insan va digor
orqanizmlar ti¢iin zorar vermoayan ionlagmis radiasiyanin tobii doracasini xarakterizo edir.

Radiotoksikologiya - toksikologiyanin radioaktiv maddslarin organizmin daxilinadiis-



diikds stialanma zadasinin yronon bolmasidir [3].

Natica
Radioaktivlik saviyyasinin suda artmasi canli kiitlonin radiasiya va ionlasdirici siialarin
tosiri ilo deqradasiyasina sobob olur. i¢moli mineral sularin torkibindoki radioaktiv
maddolorin, radionuklidlorin, agir metallarin miqdarinin - miioyyon edilorok onlarin
radiotoksikoloji tosirlorinin arasdirilmast mihim oshomiyyat kasb edir.
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ICMOLI MINERAL SULARIN RADIASIYA TOHLUKOSIZLIYININ
QiYMOTLONDIRILMOSI VO QABLASDIRILMASI

Xiilasa
Toqdim olunan tezisdo Azarbaycan Respublikasinin arazisinda yerlagon igmali mineral
sularda radiasiya tohliikasizliyi va sularin qablagdirilmasi aragdirilmisdir.

RADIATION SAFETY ASSESSMENT AND PACKAGING OF DRINKING
MINERAL WATER

Summary

The article examines radiation safety and water packaging in drinking mineral waters
located in the territory of the Republic of Azerbaijan.
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Isgaldan azad olunmus orazilorin hazirki ekoloji durumu gox bdyik catinliklarlo
uzlogmisdir. Bu oraziloro 1990-c1 ildo nozarst edon Ermonistan oradaki ekoloji voziyysti hor
zaman qosdon gizladirdi vo ona gors homin voziyyot haqqinda yalmiz Umumi fikirlor
sOylomok miimkiin idi. Malumdur ki, orazinin tabii elementlari bir-biri ilo qarsiliqli slagads
olurlar vo onun bir elementinds bas veran doyisiklik zoncirvari sokildo digorlorine otiiriiliirdii.
Monitoringlor aparilarkon aydin olmusdur ki, baslangicin1 Tiirkiyodon gétiiron Araz vo Kiir
caylar1 osason orta aximda cirklonmoys moruz qalir ki, bu da Giirclistan vo Ermonistan
orazilorina tosadiif edir. [1-2]

Otraf mihitin  kimyavi tullantilarla ¢irklonmasi, digor torofdon, texnika vo
texnologiyanin  yeni istigamotlorinin inkisafi, istehsalin muiasir soviyyosi, sonaye
obyektlarinda vo elaca do atraf muhit obyektlorinds bir sira maddolorin, 0 cimladon muvafiq
maddolorin torkibindo metal ionlarinin mikromiqdarlarinin toyinini tolob edir. Bu mogsadlo
yiiksok analitik xarakteristikalar ilo secilon metodikalarin iglonib hazirlanmast
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problemi 6z aktualligint itirmir.

Tobiidir ki, miirokkob torkibli real sistemlordo metal ionlarinin mikromiqdarlarinin
toyini vo tomizlonmasi zamani Umumi prosesin ilkin, zoruri morholosini ayirma vo
qatilasdirma proseslori toskil etmolidir. Oziiniin xarakterik iistiinliiklorino goro qatilasdirma
metodlar1 arasinda sorbsion metod xiisusi yer tutur. Bu metodda istifado olunan sorbentlor
icarisindos xelatomalogatirici polimer sorbentlor 6z spesifikliyi va effektliliyi ils segilirlor. [3-5]

Bu baximdan miixtolif real sistemlordo mikrokomponentlorin ilikin qatilagdirma
morholoasi kimi sorbsiya morholosinin do daxil oldugu kombina edilmis toyinat metodlarindan
istifado edilmoasi Xususi aktualliq vo shomiyyat kasb edir.

Sorbsiya selliilloz-kagiz, kimya, neft-kimya, toxuculuq vo digor sonaye sahalori
miiossisalorinin axintilarini hall olmus tizvi maddslordon dorin tomizloms iisullar igorisindo
on effektiv tisullardan biridir. Sorbsion tomizlomo ya sorbast, ya da bioloji tomizloms {isulu
ilo birgo totbiq oluna bilor. Bu uUsulun istiinliikklori ondan ibaratdir ki, bu Usllda
coxkomponentli garisiglarin maddolorinin adsorbsiyasit miimkiindiir, homg¢inin qatilig1 az olan
axint1 sularin tomizlonmosindo yiiksok somaraliliya malikdir. Sorbsion Usullar sonaye
axintilarindan qiymotli maddolorin ayrilmasi {i¢iin ¢ox somorali lisuldur. Bundan basqa bu
tsullarin Gstunliyd bir do ondadir ki, ¢ox yiiksok dorocodo tomizlomo getdiyona goro
tomizlonmis SUYU SU tochizati sistemina vermak olur.[6]

Dagliq Qarabag orazisindon kegon caylar qonsu respublikalardan Ermonistanin Qafan
mis-molibden yataqlarindan Boxcucaya axidilan zororli gaylari ilo zoharlonir. Istor torpaqda,
istorso do suda molibdenin artiqlig1 canli orqanizms vo eyni zamanda bitkilora toksiki tosiri
cox yiiksokdir. ©dabiyyat materiallarinin aragdirtlmsi gotorir Ki, molibdenin torkibinds N,
O,S atomlar1 olan sintetik sorbentlorlo daha davamli xelat komplekslor omolo gotirorak
suyun torkibindon ayrilir. Xelatomologatirici polimer sorbentlorin digor tip sorbentlordon
xarakterik forqi polimer matrisada mohluldaki metal ionlar1 ilo xelat tsikllori omolo
gotirmoklo qarsiligl tosirdo olmaq gabiliyyotino malik kimyavi aktiv qruplarin olmasidir.
Bu qruplar polimer matrisaya ya kimyavi modifikasiya yolu ils daxil edilir, ya da polimer
sorbentin sintezi prosesindo omolo golir. Xotti quruluglu polimer matrisalar osasinda
alinmis xelatomologatirici sorbentlor yiiksok sorbsiya tutumuna malikdir.Bu sorbentlorin
sintezi zamani aktiv qruplarin tam ¢evrilmasino, homginin metal ionlarin sorbsiyasini
yaxsilagdiran ligandlarin slverigli diiziiliist ilo sortlonir.

Molibdeni forqlondiron cohatlordon biri onun mohlullarda miixtslif ion soklindo olmasidir.
Bu xiisusiyyat elementin miixtolif sintetik sorbentlorlo reaksiyaya girmo qabiliyystino eyni
zamanda alinan mohsullarin torkibina bOylk tosir gostorir.[7]
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cirklanmis ' D‘L] tamizl. su
—_—l -
su ru i . .
1 islanmis
adsorbent

2
Sokil 1. Adsorbsiya qurgusu
1- ganigdirict ; 2- ¢okdrici

Yuxarida gostorilon sxem tizro sorbsiya prosesini aparmaqg Ucun sorbsiya filtri
sorbentlo 3,2 m hiindiirliikds yiiklonir, suyun siiziilma siirati 2,5-3 m / saat, donacik Olgiisii
0,14-2 mmdir. Sorbsiyada istifads olunan sintetik sorbentin yuyulma intensivliyi 7-14 1 / m?-
dir. Yuma miiddati 8-10 doqiqodir. Va filtr omoliyyati zamani tomizlonir. Sorbsiya tarazligi
24 saat davam edir. Regenerasiyadan ovval sorbsiya Uc¢lin istifado olunan sorbentin
istismar miiddoti 4-5 gin arasindadir. Sorbsiyada istifado olunan sintetik



sorbentin barpasi ikinci morhalods siiziilmadon sonra 15 mq / I-don ¢ox oldugda hoyata
kegcirilir. Metal ionlarinin sorbentlorlo kompleksomologolmo reaksiyasi tarazligina tosir edon
mithiim amillordon biri maye fazada hidrogen ionlarinin qatiligidir. Bu onunla sortlonir ki,
elementlorin ayrilmasi, qatilagdirilmasi vo toyini {igiin totbiq olunan oksor {izvi reagentlor vo
xelatomologatirici polimer sorbentlor zoif tursu xassali birlosmalordir. Yoni, pH-dan asili
olarag makromolekullarda ionlasmis vo ionlagmamis funksional qruplarin miqgdar nisbati
doyisir. Homginin, pH-in giymatindon asili olarag metal ionlarinin mohlulda vaziyyati
miixtolif olur. Beloliklo, hor bir konkret halda metal ionunun sorbent torofindon sorbsiyasi
maye fazanin pH-nin giymaotinin miioyyan intervalinda maksimumdan kegir.

Molibden ionlarinin optimal sorbsiya pH-nin qiymoti (pHopt) eksperimental tsulla
sorbsiya doracasi ilo hidrogen ionunun qatilig1 (pH 0-10) arasinda qurulmus grafiki asililigdan
toyin edilmisdir. Tam ayrilma daracasi 93-95% olur.
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Sokil 2. Elementin sorbsiya doracasi (R) ilo
mohlulun pH-1 arasinda asililiq ayrisi

Noatica

Molibden(VI1) ionlarmin qatilasdirilmas:t Ugun torkiblorindo tiosemikarbazid; p-
aminofenol;m-aminofenol;p-amino salisil tursusu;tiokarbamid, 4-amino tiourasil; 2,4-diamin-6-
fenil-triazin 1,3,5;p-fenilendiamin; p-amino benzoy; o-aminoarsenat tursusu fragmentlori
saxlayan miixtalif matrisalarla modifikasiya edorok xelatomologatirici polimer sorbentlar sintez
etmok vo sorbsion iisuldan istifado edorok agir metallarin tomizlonmasinds istifado etmok olar.
Agir metallardan Mo ionunun sorbsiyasi aparilmig va torkibindo p-amino salisil (sorbsiya tutumu
549 mq/q), 4-amino tiourasil salisil (sorbsiya tutumu 496maq/q), vo p-amino benzoy tursusu salisil
(sorbsiya tutumu 511 mq/q) fragmentlari saxlayan sorbentlor daha effektivdirlor.
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ISGALDAN AZAD OLUNMUS ORAZILORDO YERLOSON CiRKLONMIS SU
HOVZLORININ AGIR METALLARDAN SORBSION USULLA TOMIiZLONMOSI

Abdullayeva K.S., Ismayilova R.O., Qastmov F.
Xiilasa

Sularin tomizlonmosi liglin on olverigli iisullardan biri sorbsiya iisuludur. Sorbsion
usullar sonaye aximtilarindan qiymotli maddolorin ayrilmasi U¢ln ¢ox somarali Usuldur.
Bundan basqa bu tsullarin stiinliiyi bir do ondadir Ki, ¢ox yiiksok doracods tomizloma
getdiyino gora tomizlonmis SUYU SU tochizati sistemina vermak olur.

COPECHUOHHASI OUYHCTKA 3ATPSI3HEHHBIX BOJHBIX BACCEMHOB B
TAXKEJBIX YCJIOBUAX OT TAXKEJBIX METAJIJIOB

Aoéoynnaesa K.C., Hcmaunosa P.A., I'aceimos @.
Pesziome
[loaromy onHMM U3 Haubosiee YAOOHBIX METOJOB OYUCTKUM BOJBI  SIBJIAETCS
copOumonnerii Metoa. CopOIMOHHBIE METOIBI - O4eHb A(PQPEKTHBHBIH CIIOCOO OTIENCHUS
LIEHHBIX BEILECTB OT IPOMBIIUIEHHBIX CTOKOB. Kpome TOro, npenMyInecTBOM 3THUX
METOJIOB SIBJISIETCSI TO, YTO OYMILIEHHas BOJA MOXET ObITh IepefaHa B CHUCTEMY
BOJIOCHA0>KEHUS 32 CUET BBICOKOTO YPOBHS OUUCTKH.

SORPTION CLEANING OF CONTAMINATED WATER BASINS UNDER
HEAVY CONDITiONS FROM HEAVY METALS

Abdullaeva K.S., Ismailova R.A., Gasimov F.
Summary

Therefore, one of the most convenient methods of water purification is the sorption
method. Sorption methods are a very effective way of separating valuable substances from
industrial effluents. In addition, the advantage of these methods is that the treated water
can be transferred to the water supply system due to the high level of purification.

RADIOCOLOGICAL PROBLEMS OF SOIL CONTAMINATED
WITH NATURAL RADIONICLIDES

Abdullayeva M.Y ., Bagirli F.M.
Azerbaijan State University of Oil and Industry
Keywords: natural radionuclides, uranium, radon , radioactive contaminants.

Currently, various environments suffer from the accumulation of radioactive
contaminants. Radionuclides decompose naturally and pose a danger. These samples include
22°Ra, *®Ra, “’Rn, 2'%Ph, “°K, and so on. decay with other man-made radionuclides. Naturally
occurring radioactive sources cause 80% of human exposure to radiation. Most radionuclides
are found in the uranium and thorium chains. Therefore, many non-nuclear industries are
forced to take radiation protection measures. Some radionuclides occur naturally in the
environment and are either cosmogenic or terrestrial. 3H, 10Be, 14C, 26Al, 39Ar are the main
radionuclides formed after the interaction of atmospheric gases with cosmic rays. The most
important surface radionuclides are 2**U, *Th and 40K. The world average for soilactivity



is “°Ra, “?Th and “°K, respectively* Bq / kg, * Bq / kg and*®® Bq / kg. [1]

The origin of natural radionuclides is associated with the formation of the planet. Thus,
their presence can not be called pollution. On the other hand, anthropogenic activities related
to the development and multifaceted use of nuclear energy have become an important source
of pollution. Since the middle of the last century, radioactive contamination has been caused
by the release of artificial radionuclides, making ionization radiation one of the other
environmental factors, causing physical, chemical and biological degradation of soils. Despite
the rare radioactive contamination of the environment, radioactive contamination requires
great attention due to the extremely destructive effects of ionizing radiation on living tissues.
[2]

Radioactive waste is classified according to the level of radioactivity (low, medium,
high) and the life of the predominant isotope. Radionuclides with activity t 1/2 <30 years are
preferred in short-term wastes, while long-term wastes are preferred t is determined by
isotopes of 1/2> 30 years. [3]

Causes accidental release of radionuclides during processing, separation, transportation
and disposal of radioactive waste. Another major source of radionuclide contamination of the
soil is nuclear weapons, which began in the United States in 1945, especially atmospheric
tests. Between 1945 and 1980, the capacity of US atmospheric tests (428 megatons) was
about the size of about 29,000 Hiroshima bombs. Atmospheric experiments produce
radioactive substances of various sizes that divide in the troposphere and strotosphere, and
these particles precipitate for up to 1 year or longer. [4]

Contamination of soil with radioactive contaminants is a source of danger not only to
the environment and health, but also to the economy. The use of nuclear energy is a major
source of pollution. Radiation can affect the processing of radioactive waste and the
environment at any stage of the nuclear fuel cycle, starting with the drilling of uranium ore
and the production of nuclear fuel, recycling. The average uranium concentration in the
Earth's crust is 2.8 mg / kg. It is surrounded by variable concentrations of radionuclide oxide,
silicate, arsenate, vadanate and phosphate minerals. [5]

Today, almost half of the world's uranium production is done by on-site recovery, with
most mining operations in the United States, Kazakhstan, and Uzbekistan. On-site recovery is
the most cost-effective method for uranium extraction. Related risks include contamination of
drinking water with uranium and other heavy metals.

Currently, about 60,000 tons of uranium ore is produced annually to fuel more than 430
nuclear reactors, which produce about 1/8 of the world's electricity. Natural radioisotopes are
found in various concentrations in the oil and gas industry. In certain production and
processing facilities, these isotopes accumulate and lead to increased radioactivity. [6]
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RADIOCOLOGICAL PROBLEMS OF SOIL CONTAMINATED
WITH NATURAL RADIONICLIDES

Abdullayeva M.Y., Bagirli F.M.

Summary

Concentration of natural radionuclides in the soil and its impact on the environment.
These materials can be developed at a high level thanks to technology and people. Thus, the
average radioactivity of these radionuclides sometimes exceeds the level of excretion at
10,000 Bq / kg. The level recommended by the IAEA is 10000 Bq / kg. Natural radioactive
substances in the oil and gas industry create a higher level of radioactivity, which can bring
risk to the environment and health. This requires constant monitoring and control during
processes in the oil industry.

PAJUOKOJIOI'HYECKHUE ITPOBJIEMbI 3AT'PA3HEHUA I1OYBbI
IMPUPOJHBIMU PAITMOHUKINIAMU

Aboynnaesa M.IO., bacupau @.M.
Pe3ztome

Ceipast He(Th, €€ TPOAYKTHI M OTXObI SABISIOTCS OJHUM M3 BaXHEUIIMX UCTOYHUKOB
€CTECTBEHHBIX PAJUOAKTHBHBIX MaTEpUajoB. JTU MaTepHUaabl MOTYT ObITh pa3paOOTaHbI HA
BBICOKOM ypOBHE Onarojapst TEXHOJIOTHSIM U 4YeNOBeKy. TakuM oO0pa3oMm, CpemHss
PaaMOAKTUBHOCTh 3TUX PAAUOHYKIIHWJOB MHOTAA MPEBBILIAECT JONYCTUMYHO BEJIUYUHY.
YpoBeHb, pPEKOMEHIOBaHHBIM MeEXIyHApOIHBIM areHTCTBOM II0 aTOMHOW DJHEpIud,
cocrapisier 10000 bk / kr. ITpupoaHbie paguoakTHBHBIC BellecTBa B He(hTEra3oBoil oTpaciu
CO3/1al0T 0oJiee BBHICOKHI ypOBEHb PaAMOAKTUBHOCTH, YTO MOXET IPEICTaBIATh ONACHOCTh
JUIS. OKpY»Karollled cpesibl U 37J0pOBbs. ITO TpeOyeT MOCTOSHHOTO MOHUTOPHHIA U KOHTPOJIS

BO BpPEMsI PYTUHHBIX IPOIIECCOB B HEPTAHOM MPOMBIIIJIEHHOCTH.

TOBIii RADIONIKLiDLOR iLO CATDIGI TORPAGIN
RADIASIYA PROBLEMI

Abdullayeva M.Y., Bagirli F.M.
Xiilasa

Xam neft, onun mohsullar1 vo tullantilari, tobii olaraq meydana golon radioaktiv
materiallarin on vacib menbalorinden biridir. Bu materiallar texnologiya vo insan sayasinda
yiiksok soviyyado inkisaf etdirilo bilor. Beloliklo, bu radionuklidlorin orta radioaktivliyi bozon
icazo verilon migdardan coxdur. Beynolxalqg Atom Enerjisi Agentliyinin tovsiyo etdiyi
soviyya 10000 Bq / kq-dir. Neft vo qaz sonayesindaki tobii radioaktiv maddolor otraf miihito
vo saglamliga tohliiko yarada bilon daha yiiksok radioaktivlik yaradir. Bunun Ugun neft
sonayesinda fasilasiz proseslor zamani daimi monitoring va nazarat talob olunur.

KARBON MONOOKSIDIN ZORORSIZLOSDIRILMOSI UCUN OLVAN VO NADIR
METALLAR 9SASINDA KATALITIiK SISTEMLOR

Mblikova I.H., Babayev E.M., Musazada K.S$., Salahli A.M., Sixlinskaya T.O.,
Riistamova C.T., Ofandiyeva X.A.

Azarbaycan Milli EA-min akad. M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu; AZ
1143 Baki, H.Cavid pr., 113. e-mail: iradam@rambler.ru

Acar sozlar: katalizator, Uzvi birlogmalor, katalitik sistemlor, monooksit.

Keywords: catalyst, organic compounds, catalytic systems, monoxide.

Knroueenie cnoesa: Kamaausamop, opeaHudecKkue coe()unenuﬂ, KamaaumudecKue
cucmemesl, MOHOOKCUO.
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[k dofs nocib metal oksidlori olmayan yeni tipli katalitik sistemlor hazirlanmig vo
islonmis gazlarda karbon monoksitin tam neytrallasdirilmast vo  diger ugucu
karbohidrogenlorlo dorin oksidlosmo prosesi Uc¢ln istifado imkanlar1 gostorilmisdir.
Gostorilmisdir ki, CO vo C3Hs-nin oksidlosmasi iiciin oksigenin yiiksok miqdarinm 1:20-20
mol nisbatinda olmasi talob olunur

Bildiyimiz kimi kecon osrin ikinci yarisindan bori sonayonin osasondo neftayirma,
metallurgiya, neft kimyasi hamg¢inin avtomobil sonayesinin inkisafi otraf muhitin hadsiz
doracado ¢irklonmosine sabob olur. Indiki dévrde bezi inkisaf etmokdos olan eyni zamanda
inkigaf etmomis Glkolorin zoif texnologiyalarinin olmasi sobobindon orada yerloson sonaye
morkozlori otraf miihitin asas ¢irklondiriciloridir. Qeyd etmok lazimdir ki, otraf miihito atilan
toksiki qazlarin ¢ox miqdar1 metallurgiya vo istilik-energetik morkozlorinin hamg¢inin son
dovrlards avtomobil naqliyyatinin inkisafi ilo alagadar olaraq bu sahonin payina diisiir.

Otraf muhitin ¢irklonmosi (atmosfer, su, torpag, gida) todgiqatt hazirda XUsusi
ohomiyyat kasb edir, ¢linki diinyada ¢irklonma ilo alagali xastoliklorin say1 xeyli artmigdir.

Atmosferin ¢irklonmasinin asas monbalarindon biri do bildiyimiz kimi naqliyyat
vasitolordir. Artiq bir ¢ox inkisaf etmis 6lkolordo tobii resurslarin gonastlo istifado edilmaosi,
habelo otraf mihitin miihafizosi mogsadilo Avro standartlarmna keg¢ilmisdir. Atmosferin
cirklonmosinin garsisinin alinmasi vo tobii sarvatlordon somarali istifado edilmoasi mogsadi ilo
enerji effektivliyini tokmillosdiron texnologiyalardan, habelo davamli enerji monbalori kimi
alternativ enerjidon (kiilok, giinos, biogaz, biokiitlo, geotermal, hidroelektrik) istifado genis
miqyas almisdir.

Bildiyimiz kimi karbon monooksidin va zoharli iizvi birlogmalorin zorarsizlogdirilmasi
ticlin asason platin, palladium, qizil, giimiis torkibli katalizatorlardan genis istifads edilir. Bu
proseslor ti¢iin gostarilon adobiyyat materiallarinda asason TiO2, Al.O3 gotiiriilmiis vo bunlar
karbon-qrafit materiali “sibunit” tizorina ¢okdiiriilmiis bu zaman Au, Pt, Pd, Pt-Pd, Pt-Ru, Pt-
Cd sistemlorinin asason avtomobillorin istifade edilmis zohorli qazlarinda CO-nun vo basqa
birlogsmolorin tomiz istifado olunmusdur. Homg¢inin, tullanti gazlarmin torkibinds olan COg,
H20 -nun istifado olunan katalizatorlarin aktivlosmosino tosiri otrafli dyronilmisdir. Eyni
zamanda CO-nun hidrogen soraitindo oksidlosmasindo hom katalizatorun aktivliyi, hom do
onlarin tosiri dyranilmigdir. Homg¢inin, bu prosesds istifads olunan dasiyicilarin Al203, TiO:
vo s. xiisusi sothlorinin olmast beloki, 100-200 m2/q olmasi diqgotdon yaymmir. Homin bu
katalizatorlarin istiraki ilo osason agag1 temperaturlarda 512-612 K-do CO -g¢evrilmasinin 90%
toskil edildiyi miisyyon olunmusdur. Eyni zamanda alds olunan Pt, Pd katalizatorlarinin hom
aktivliyinin, hom do islonmo miiddotinin artirilmasi {igiin Zr, Th oksidlorinin dastyicilar
tizorino asason Pt vo Pd-un duzlarinin mohlullarini alave edorak istifado edirlor. Homginin onu
da qeyd etmok lazimdir ki, katalizatorlarin aktivliyina onlarin alinma tisullarida tasir gostorir.
Dasiyici tizorino osason platin qrupu elementlorindon birinin vo Re birlosmasi duzlarmin
mohlulu olavo edilir. ©ldo edilmis sistemin tizorino termiki islomodon sonra Pd, Pt, Os
duzlarmin mohlullart olave edilir vo homginin atmosfer soraitindo termiki pargalanmaya
buraxilir. Dastyicinin sathino slave edilon elementlorin yaxsi paylanmasini hoyata kegirmok
uclin Al2Os3 tizoerine Pt, Pd -un xlorid tursularinin mohlulunu homginin CeO3 slava edilir vo
prosesda rentgen Usulu ilo paylanmani 6yronmislor [1-3].

ZnSe-CdTe sisteminin ikili vo ¢coxkomponentli yarimkeciricilorinin katalitik aktivliyi,
tozlar vo nanoplanmalar soklinds alinmis, Co oksidlogmosi zamani impuls vo dovriyye-axin
metodlari ilo tadqiq edilmisdir. Maksimal konversiyanin sortlori reagentlorin genis temperatur
diapazonunda fordi vo birgo adsorbsiyasinin todqiqi noticosindo mioyyon edilirdi,
katalizatorlarin xiisusi aktivliyi iso verilmis temperatur vo reaksiyanin torkibi zamani xiisusi
reaksiya doracesi ilo miioyyan edilirdi. qarisiq. Tadqiq olunan yarimkeciricilords (78,5% - o
godar) CO-nun nozoragarpacaq katalitik cevrilmosi artiq otaq temperaturunda geydo alinib.
Belo gonasto golinib ki, Co + Oz qarisigmin oksidlogmosi vo adsorbsiyast asason toqqusma
mexanizmi tizro bas verir. Qeyd olunmusdur ki, tadqiq olunan katalizatorlarin yiiksok foallig



artiq otaq temperaturunda (on yiiksok aktivliys bark mohlul malik idi (ZnSe)0,05(CdTe)0,95)
vo onlarin torkibindo bahali metallarin olmamasi onlar1 asagl temperaturlu, nisboton ucuz
giymatli neytrallasma katalizatorlar1 (karbon monoksid) kimi tévsiya etmoys imkan verir [4-
6].

Karbohidrogenlorin vo onlarin bazi téromslorinin Ni, Co, Fe, Cu, Mn, V, P, Cr, Mo
kimi oksidlorin istiraki ilo oldo edilmis katalizatorlardan istifado olunmagla selektiv
oksidlosmo proseslorinin aparilmasi artiq molumdur. Homginin selektiv oksidlosma ilo
borabor hom ilkin karbohidrogenlorin, hom do son mohsullarin gismon vo ya dorin (CO vo
COz kimi) oksidlosmasi do bas verir. Buna asason dorin oksidlogsma katalizatorlar1 kimi metal
osasinda oldo edilmis katalizatorlar istifado edilir. Osason katalizatorlar doyiskon valentli
metal oksidlari vo metal asasinda sintez olunarkon katalizatorlarin aktivliyinin asason metalin
oksidlosmo dorocosindon asili olaraq doyismasi osas masolodir. Katalizatorlarin {izorinin bozi
metodlarla vo olavalorlo (modifikator, promotorlar) tonzimlonmasi do asas holledici rol
oynamaqdadir.Eyni zamanda forqli dasiyicilar tizarine bu oksidlorin miixtolif metodlarla slave
edilmosi dastyicilar ilo oksidlor arasinda qarsiligl six olagonin omolo golmosi, bazi
promotorlarin miqdari, bir ¢ox oksidlorin birgs tosiri vo basqa digor amillori do nozardo
saxlamaq miihiim mosalolordondir. Bu katalizatorlarin ¢oxu homginin azot oksidlorinin do
zararsizlosdirilmasi UgUn istifads edilirlor.

Olvan metallar saxlamayan katalizatorlardan karbon monooksidin
zorarsizlogdirilmasindo ¢oX genis istifado olunani mis oksidi (CuO) asasinda oldo edilon
sistemlordir. CuO -in olmasi bu katalizatorlarda vacib aktiv komponent hesab edilir. Belo
sistemo hamginin basqa slavelor edildikds, buna misal olaraq Mn, Fe, Co, va yaxud vanadium
cox yiiksok naticalor gdstora bilirlor. CO-nun ¢evrilmasindo Al203 sathine ¢okdiirmakls aldo
edilmis belo katalizatorlar 90%, oksigen istiraki ilo NO-nun iso 90-93% cevrilmosino 675-
705K temperaturda hoyata kecirmoyo imkan verir. Sonaye qaz tullantilarinda vo avtomobil
yanacaqlarinin torkibindom bir ¢ox Uzvi bilosmoalorin, 0 ciimladon izopropil spirtinin,
asetonun, benzolun, monoxlor vo dixlorbenzolun mdévcud oldugunu nozors alaraq digor
karbohidrogenlorlo yanasi onlarin oksidlosmo proseslorinin  dyronilmasi ¢ox vacib
problemlordon hesab olunur. Senaye tullantilarindaki gatiliglara yaxin olan qaz qarisiglarinin
katalitik sistemlor {izorindo oksidlogsmasinds on yaxsi naticalori V-P—O/Al203 + CuO+Cr203
katalitik sistemlor gostormisdir. Bu katalitik sistemlorin oksigen miihitinds karbohidrogenlorin
CO-nun konversiyasini tomin etmoklo NO—N> konverisyasina tosiri Oyronilmisdir. Alinmig
naticalor cadval 1-do verilmisdir.

Cadval 1.
Katalitik sistemlorin sothinds oksigen miihitinde NO-nun CO va karbohidrogenlarlo
rediksiyast.
Katalitik sistemlor TK [ Vvt Konversiya, % NO-nun N; CO:CxH,:NO
CcO CsHs CaHo konversiyast
V-P-O/Al03 + 653 8000- 100 98 97 - 1:6:0
CuO+Cr203 10000 97 92 92 40 1:6:0.5
97 84 92 20 1:6:1.0
95 80 80 22 1:4:1.0
V-P-0/ZSM-5 + 713 10000 98 9690 94 - 1:6
CuO+Cr;03 95 86 90 26 1:6:0.5
95 85 30 1:6:0.5
ZSM-5+Zn 713 10000 95 80 76 60 162:1
ZSM-5+Zn+Cu+Cr 713 10000 96 90 90 - 1:6:0
96 86 85 60 1:6:0.5
95 85 84 70 1:6:1.0
95 82 80 80 1:4:1.0
ZSM-5+Sn+Cu 753 18000 100 60 50 85 1:0.2:0.5
ZSM-5+Cu+Zn 773 80000 100 60 50 85 1:0.2:0.5

Son dovrlarda Zn, Cr, Co, Ni, Mo oksidlarindon olds edilmis katalizatorlar daha gox




diggat ¢okir. CO-nun oksidlogsmosinin daha ¢oX siirotlonmasina sobab oasason kobaltit vo
xromitlordon ibarot daha aktiv fazalarin yaranmasi gostorilir. Ci-Cskarbohidrogenlorini do
homg¢inin belo tip katalizatorlarin eyni zamanda xromitlor Cr(2+) vo koboltitlorin Co(2+),
Cu(2+), Ni(2+), Zn olmasi ilo oksidlosdirir. Homginin burada Xxromit vo kobaltitlorin
aktivliklori miigayiso olunur (150-950°C) vo Cu Cr204>Ni Cr204> Co Cr204 kimi aktivlik
sirast toklif edilir. Eyni zamanda rentgen faza vo IQ analizlorindon sonra naticade Co/Cr203
=3 oldugda homginin katalizatorun torkibindo olan xromit vo kobaltitlordon basqa kobaltxrom
spinel garigigimin olmasi da gostorilir. Tarkibinda 70-75% Cr203 va 35-75% CuCr.0O olan
katalitik sistemlorin gaz gansiginn 360-410°C -do hocmi siirotinin 6000-15000 saat
qiymatlorinds karbohidrogenlorin vo CO-nun 80-86% cevrildiklorinin geyd ‘r. Nikel vo mis
oksidlori asasinda togkil olunmus katalitik sistemin ¢ox vaxt islomo miiddotinin artirilmasi
ucin ona kalium, natrium hidrosilikatlar (3-6%) vo kalium karbonat ( 40-60%) slava edirlor.
Bu proseslarin naticasinds alds edilmis katalizatorlarin islomo miiddati xeyli artir.

CO-nun oksidlosma reaksiyasini WOz vo Mo0Os3 oksidlori asasinda oldo edilmis
katalizatorlara Cs, Pd slava etmoakls oldo edilmis katalitik sistem stiratlondirir.

Karbon monooksidin vo karbohidrogenlorin dorin oksidlogsmasi prosesindo basqa
katalizatorlardan genis yayilanlardan domir oksidlori asasinda olanlart geyd etmok olar. Domir
oksidi ilo borabar basqa oksidlordondo toklif olunan katalitik sistemlords ¢ox genis istifado
edirlor. Ho vo CO -nun oksidlosmasi tigiin HF ilo  amorf halinda alds edilmis FeeCo025B15
oksid katalizatorunu iglodikdon sonra 755K-ds istifads edirlor. CO-nun va karbohidrogenlorin
oksidlosmosinds domir oksidin kobalt vo xrom oksidlari ilo alde edilmis niimunasi ¢ox genis
istifads edilir. Bu prosesds avvealco Cr20z-iin az miqdari ilo domir oksid bork mohlul olan Fe»-
yCryOz amoalo gotirir, bura kobalt oksid slava etdikds isa ¢l spinel qurulusa malik CoxCryFes.
xy04(x=0,3-0,5) sistem omolo gotirir Ki, bunun koskin sokildo aktivliyi artir. Bir ¢ox
miiolliflor yiiksok aktivliklo karbon monooksidi oksidlosdiron domir-kobalt oksidlori osasinda
olds edilmis nanosistemlorin katalitik aktivliyini vo qurulusunu dyrsnmislor. Fe*3(magn.) -2
vo Fe™(magn.) -1 magnit komponentlori osasinda olan domir oksidi messbauer
spektroskopiyas1 metodu ilo todqiq olunan sistemds iistiinliik togkil edir. Eyni zamanda CO-
nun oksidlogmasinin FenOmbirlosmasi tizorindo CO-nu adsorbsiya edorok FenOm(n=1,2, m=1-
3) sothindo Ogistiraki ilo FeO rabitosini qiraraq qismon kordinasiya edon oksigen ilo
oksidlagir. Bu aktiv markozlorde CO va O2 -nin birlogsmasi naticasindo CO3 intermediatindan
kegmoaklo CO> oldos edilir.

Naticd

Tullant1 qazlarinda karbon monooksidin zararsizlogdirilmasi iigiin torkibinde qiymatli
metal oksidlori saxlamayan katalitik sistemlor konstruksiya edilmis, onlarin karbon
monooksidin ugucu karbohidrogenlorlo birlikdo dorin oksidlosmo prosesinin mimkinliyi
Oyronilmigdir. Gostorilmisdir ki, bu katalitik sistemlorin 1-3% CuO, Cr203, Co02(O3 ilo
modifikasiyasindan yeni aktiv fazalar omolo golmoso do onlar sithdiki oksigenin aktivliyini
artira bilirlor.
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KATAJIMTUYECKHUE CUCTEMbI HA OCHOBE HIBETHBIX U PETKHX
METAJIVIOB IJISI HEUTPAJIM3AIIUU XJIOPYT'JIEPOBOAOPOJA

Menuxosa U.I'., babaee E.M., Mycaszaoe K.I1I., Canaxnovt A.M.,
Hluxnunckaa T.A., Pycmamosa /[nc.T., Ighenouesa X.A.

Pe3rome

BriepBbie pa3paboTaHbl KaTalMTUYECKHE CHCTEMbl HOBOI'O THIIA, HE COJEpIKaIlue
OKCHJIOB 0JIATOPOJIHBIX METAJUIOB M TMOKA3aHBI BO3MOXKHOCTU WX TPUMEHEHUS I TOJHOM
HEHTpalM3alui MOHOOKCHJIA YIJIepoJla B BBIXJIONHBIX Tra3aXx M Ipolecca TIyOOKOro
OKUCJICHUS C APYTUMU JICTYIHMH yTJIeBOopoaMu. beuio mokaszano, uto s okucienus CO
u C3Hg tpebyetcs Bricokoe coaepxkanue kuciopoaa 1: 2020 monb.

CATALYTIC OXIDATION OF CO IN GASES EMISSED BY INDUSTRIAL
PROCESSES AND MOTOR VEHICLES

Melikova 1.G., Babaev E.M., Salahli A.M., Musazade K.Sh.,
Shikhlinskaya T.A., Rustamova J.T., Efendiyeva Kh.A.

Summary

For the first time, a new type of catalyst system that does not contain noble metal
oxides have been developed and the possibilities of their application for the complete
neutralization of carbon monoxide in exhaust gases and the process of deep oxidation with
other volatile hydrocarbons are shown. It was shown that oxidation of CO and CsHg requires a
high oxygen content of 1: 20—20 mol.

KiMYANIN TODRIiSi ZAMANI TOTBIiQ OLUNAN TOLIM
STRATEGIYALARI

Suleymanova T.1., Isgandarova V.R.. Abbaszads Z.O.

E-mail:teimxkl@gmail.com, vefal979@mail.ru, zeyneb.aabbazade003@gmail.com.

Acar sozlar: miasir texnologiyalar, genetika, bilik, informasiya, modellagdirma,
eksperiment.

KiaroueBble cioBa: COBPEMEHRHbIE MEXHOTIOCUU, cEHEMUKA, 3HAHUA, qu)OpMab;u}l,
Modeﬂupoeaﬁue, IKcnepumennt.

Keywords: modern technologies, genetics, knowledge, information, modeling,
experimentation.

Muasir insanin hayatini kimyasiz tosovviir etmok geyri-mumkundir. Kimya insan
hayatinin, demok olar ki, bltin sahalarinoe nifuz edib. Mohz bu sobobdon tohsil islahatinin
hazirki marhalasinds timumtohsil moktablarinda tobiot fonlorindon olan kimyanin muasir
toloblor saviyyasinda tadrisi miuhum vazifalordon biri kimi garsida durur. Bu mahidm amil
nazars alinaraq kurikulumda gostarilir Ki, kimyanin todrisi zamani sagirdlars bu elma maraq,
yeni texniki vasitalordon istifads etmak, tobistds bas veran hadisslori, maddi alomds gedon
doyisikliklori dork etmok, hoyatda, moaisotdo ekoloji problemlorin hallinda istirak


https://doi.org/10.1002/cctc.201000378
mailto:teimxkl@gmail.com
mailto:teimxkl@gmail.com
mailto:zeyneb.aabbazade003@gmail.com

etmak bacarig1 agilanmalidir.

Comiyyoatin baslica problemlorindon biri do hor ddvrin doyisken, Oziinomoxsus
tolobino uygun, istonilon doyisikliys, xiisusile, informasiya doyisikliyino adaptasiya
qabiliyyati yiiksok, 0z iizorinds islomayi bacaran, dyronmoyi Oyronon, foaliyyotindo miiasir
texnologiyalar vo dovriin tolobine uygun miimkiin yeniliklori totbiq edon, yiiksok monovi
keyfiyyatlora vo diinyovi doyarlora malik soxsiyyat yetisdirmokdir. Qloballasmanin viisat
aldigr informasiya comiyysatindo bu problemin hollindo genetika vo miihitlo yanasi, ham
Olkodaxili ziyali mihitin formalagsmasina xidmot edon, hom do beynolxalq alomdo 6lkonin
rolunu miioyyon edon osas amillordon biri kimi 0z agirhigimi saxlayan tohsilin do rolu
boyukdur [1].

Giliniin tolabina cavab vermak, diinya tohsilins inteqrasiya etmak va s. kimi magsadlori
0ziindo comlosdiran Tohsil islahatlarinin hayata kegirilmasinin naticosidir ki, ilk avval tohsilin
pillolorinds 1) moktoboaqadar tohsil pillesi; 2) timumi tohsil pillesi; 3) ali tohsil pillosi
formalasdirildi.

Ononavi tohsildon soxsiyyotyoniimlii, sagirdyoniimlii, inteqrativlik vo tolobyoniimlii
olmagina goro segilon Miuasir kurikulumun on xarakterik xiisusiyyatlorinden biri onun
naticoyonimlii olmasidir. Baldiyimiz Kimi, ononovi tohsil programinin moagsadi fonlorin
todrisidir. Muasir Kurikulumun osas mogsadi bacariq va voardisloro malik soxsiyyot
yetisdirmok vo bu proqramda fonlor sadoco mogsodo ¢atmaq ticiin bir vasitadir. Kurikulumda
sagirdlorin sonda alds edacoyi nailiyyatlor avvalcadon tolim naticalori formasinda gostarilir vo
bltin strategiya homin tolim naticolorine ¢atmagq tgun qurulur.

Homginin yuxarida qeyd etdiklorimlo barabor Miasir Kurikulumun on asas moaqsadi
yasadig1 informasiya bollugu ilo tochiz olunan comiyyatin tslablorino cavab veron tonqidi,
montiqi, yaradici tofokkiiro malik, 6ziindo istonilon saho iiglin totbiqi zoruri olan miiayyan
bacariq vo vardislori formalagdiran vo daim &yronon, 6zini tokmillosdiran soxsiyyat
formalasdirmaqdan ibaratdir.

Muasir morhoalado sagirdlors hoyati bacariglar asilanmasi da miithiim zoruri tolobdir.
Bu baximdan kurikulumda sagirdlora kimyanin todrisi prosesindo todqiqatciliq, analiz vo
sintez, tosnifetmo, sistemlosdirmo, qruplasdirma, tmumilosdirma vo konkretlogdirmo,
mithakimoyiiriitmo, montiqi diisiinmo, miiqayiso Kimi vacib ohomiyyatli bacariglarin
agillanmasi  diqqet morkozindo saxlanilir. Kurikulum tolimin praktik istiqgamatinin
giiclondirilmasini talab etdiyindon, onsnovi fonn proqramlarindan koklii sokildo forglonir,
tolimin moqgsadi, mozmunu, vasito vo lsullari, bu sahodoki foaliyyotin somarsliliyini
yoxlamagin metod vo vasitolorini 6ziindo oks etdiron sonad olan kimya fonni iizro
kurikulumun totbiqi, siibhe yoxdur ki, tolimi yeni keyfiyyot saviyyasino yiiksaltmoys zomin
yaradacaq [2].

Ononavi fonn proqramlarindan forqli olaraq biz kimya fonni kurikulumunda tolim
strategiyalar1 termini ilo do qarsilasiriq ki, bu da genis monada fonnin todrisine verilon miiasir
toloblori, tolimin togkilinin forma vo metodlarini, planlagdirma niimunolorini shato edir.
Kurikulumun  mihim  xisusiyystlorindon  biri  do  fonn i{izro mozmun xatlorinin
dogiqlasdirilmasidir. Kimya fonni iizro 4 mazmun xotti miioyyanlosdirilib:

1) Madds vo maddi alomin moazmun xatti maddenin torkibini, qurulusunu, kimyovi
rabitolorin tiplorinin xassolorini, atom vo molekullarin, maddi alomin dizgin dork
olunmasina, onlar haqqinda miilahizalorin irali siiriilmasina, sagirdlords tadqiqat¢iliq meylinin
inkisafina imkan yaradir, sagirdlorin zohorli maddolorlo davranmasina, maddslari totbiqino
gbro miioyyonlogdirmok sahasindo gabiliyyatlorinin inkisaf etmasina tasir gostorir.

2) Kimyavi hadisolor maozmun xattino aid materialin monimsanilmasino, maddslorin
bir-birina ¢evrilmasina, bu ¢evrilmoalorin ganunauygunluglarinin va soraitinin, maddalorin
alinmasinin dork olunmasina kimyavi reaksiyalar osasinda hesablamalar aparilmasima imkan
yaradir. Sagirdlor otraf alomdo bas veron cevrilmolordon hoyati moqsodlor Ugln istifads
bacariqlar1 qazanir, tadqiqatciliq gabiliyyatlorinin giiclonmasindo mihium rol oynayan



kimyovi ¢evrilmolori dyronirlor.

3) Eksperiment vo modellosdirmonin mozmun xotti osason foza tosavviirlorinin
inkisafina sobab olur, maddslorin qurulusunun vo xassolorinin dyronilmasindo oldo olunan
bilik vo bacariqlarin eksperiment yolu ilo modellogdirilmosi, kimyavi reaksiyalarin tocriibado
gostorilmasi, molekullarin, kristal qofoslorin {i¢ol¢iilii modellorinin hazirlanmasi sagirdlordo
praktiki vordislorin yaranmasini, nozori molumatlarin praktikada totbiq olunmasi
bacariglarinin formalagsmasini tomin edir, maddslarin keyfiyyat vo komiyyat torkibinin analizi
va elmi tadqiqat islori aparmagq Ucilin zomin yaradir [3].

4) Kimya vo hoyat mozmun xatti tabiots, biitiinliikdo bosoriyysta boyiik zoror vura
bilocok maddolorin miioyyanlosdirilmasini vo onlarin hoyatin istonilon sahasindo zoror
vurmadan totbiq olunmasini tomin edir.

Butlin bunlar kimya fonni kurikulumunun moktobda, tolimin yeni keyfiyyat
soviyyosino qaldirilmasina, sagird soxsiyyotinin formalasmasina, moktobliloro hoyati
bacariglar asilanmasina bu fonnin imkanlarindan optimal istifado olunacagina inam yaradir.
Sagirdlorin praktiki foaaliyystinin giiclonmasina xidmot edon faaliyyat xatlori mozmun
xotlorindon forqlonso do, onlarin har biri ilo alagadar olub, biliklorin slds edilmasi va istifadosi
yollarin1 miioyyoanlosdirmok, onlari tasvir etmok moqsadi dastyir vo sagirdlor torafindon kimya
fonninin dork edilmasinog, ona kompleks bacariglarin toplusu kimi baxilmasina xidmot edir
[4].

Kurikulumun tistiinlityii sayilan tohsil standartlarinin doqiqlosdirilmasi misllima dors
ili boyu fonn {izro sagirdlorin hansi bacariqlarinin formalagmasini, dars ilinin sonunda hansi
tolim noaticolorinin  aldo  edilmosini  bilmoys vo 0z foaliyyotlorini bu naticalors
istigamatlondirmoys imkan verir. Digor tolim fonlori kimi, kimya fonn kurikulumunda da
fondaxili vo fonlorarasi inteqrasiya novlorina xiisusi diqqst yetirilmigdir. Kurikulumda fonn
tizro tolimin planlasdirilmasina dair nimunoalorin  verilmasi do  miisllimin iginin
asanlagdirilmasina, diizgiin istigamatlondirilmasino xidmot edir. Illik vo cari planlasdirma,
mozmunun miloyyanlosdirilmasi, mogsadin miisyyonlagdirilmasi, strategiyanin hazirlanmasi,
resurslarin secilmosi vo s. masolalorin gorhi miisllimloro metodik kémok baximindan ¢ox
ohomiyyatlidir. Sagirdlorin bacariqlarinin, tolim naticolorinin qiymetlondirilmesi ilo baglh
mosaloalor do kurikulumda 6z oksini dolgun sokildo tapmisdir. Siniflor iizro qiymatlondirmayo
dair niimunalar bu sahadoki ciddi yeniliklorin shamiyyastini bir daha stibut edir.

Kurikulumun inteqrativ sociyyaesi sagirdlorin alds etdiklori bilik vo bacariqlarda 6ziinii
gostorir. Belo ki, kurikulumda, haqli olaraq, sagirdlorin fonn {izro bilik vo bacariglarmin digor
fonlorlo blitdv montiqi olago osasinda monimsonilmasi zoruri sayilib. Bu zaman diinyada
mdévecud olan cansiz vo canli varliglarin ayri-ayrt maddolordon vo onlarin qarisiglarindan
ibarat olmasi, tobiotdo mdévcud olan maddslordon basqa insanlarin 6zlorinin goxlu yeni
maddalor almas1 kimya fonninin fizika, biologiya, cografiya elmlori ilo slagali sorhi digqget
moarkazinda saxlanilib [5].

Kurikulumun inteqrativ xarakterli olmasi tolim prosesinin somarsliliyini artirmaga,
yeni talim texnologiyalarindan, foal, interaktiv tolim metodlarindan optimal istifadoyos, vaxta
@onast etmoya, tolim yUkUnin azaldilmasina, tolimo maragin yiiksoldilmosina, bilik vo
bacariglarin kompleks soklindo monimsonilmasine imkan verir. Kimya fonni iizra kurikulum
miiollimi pedaqoji yaradiciliga, konkret situasiyadan cixis edorok, 6z imkan vo soraitlorine
goro tolim strategiyalar1 se¢moyo, moktoblilorin todqiqatciliq foaliyyotini toskil etmoyo
istigamatlondirir. Respublikamizin niifuzlu kimyaci alimlorinden vo praktik miisllimlorinden
ibarot nufuzlu is¢i qrupu torsfindon hazirlanmis, beynolxalq standartlara cavab veron
kurikulumun mogsadyonlii totbiqi kimya toliminin muasir taloblor soviyyasinda toskilina,
sagird soxsiyyotinin formalagsmasina, moktobliloro zoruri hoyati bacariglar asilanmasina bu
fonnin imkanlarindan optimal istifado olunacagina inam yaradir.

Fonno aid foaliyyot xotti mozmun xotlorinds oks olunan biliklorin oalds edilmasindo
sagirdo praktik imkan yaradir. Fonnin mozmun standartlar1 bu foaliyyat xatlori ilo olagolilik



osasinda totbiq olunur. Foaliyyat xotlori mozmun xatlorindon forqlonss do onlarin har biri ilo
olagolidir. Bu xotlor mozmun iizro biliklorin oldo edilmoesi vo istifadasi yollarmi
miloyyonlosdirmak, onlar1 tosvir etmok moqsadi dasiyir vo sagirdlor torofindon kimya fonninin
ohomiyyatinin dork edilmasing, ona kompleks bacariglarin toplusu kimi baxilmasia xidmaot
edir [6].

Sagird kimyadan monimsayacoyi mozmuna miixtolif foaliyyatlor vasitosilo nail ola
bilor. Foaliyyat xotlori Kkurikulumun hoyata kecirilmasi U¢Un mozmun standartlarinin
monimsanilmasini tomin edir. Baslica moagsadi - tolim vermok, osas mosalosi iso tolimin
naticosi olan tolim strategiyalarina aiddir:

- tolimin toskiling verilon talablor;

- tolimin togkilinds istifado olunan forma vo Gsullar;

- miiallimin tolim faaliyyatlorinin planlagdirilmasina aid niimunalar;

- fonnin mazmun standartlarnin sorhi [2].

“Strategiya” yunan monsali sozdiir, tohsildo - “sorkordo incosonoti” monasini verir.
Tolim strategiyasinin anlami iso “Gyradonin dyronaninin garsisina qoyulan mogsads ¢atmaq
Uclin  Oyrotmo metodu vo Usullardan istifadesi demokdir. Tohsil prosesindo tolim
strategiyasinin vacibliyi ondan ibaratdir ki, o asan metod vo iisullarla dyronanlora dyronmo
imkan1 yaradir. Tolim strategiyalar1 xiisusi proqramlarla hoyata kegirilon vo doqiq natico oldo
etmok Ugln qurulan talim modelidir. Talim strategiyasini miioyyan etmok Ug¢ln tolimin
magsadini, tohsilin mozmununu dyronarak, tolim prosesinds dyronanlors verilon tapsiriglarin
mozmunundan nays istigamotlondiyi tohlil edilmolidir. Tolim strategiyasinin vacib
amillorindon biri do interaktiv vo ononovi tolim miihitindo, mimkin olan zaman
strategiyalarinin birlikds istifade edilmasidir. Tolim strategiyalarina diizgiin yanasma tolimin
keyfiyyati vo dyrononlorin miivaffoqiyyatinin artmasiyla naticalonir [5].

Insan biliyi {i¢ yolla: esitmo, vizual-gérmo vo kinestetik omollorlo alir. Bu prosesdo
Oyronanloro rahat vo keyfiyyatli tolim verilmasi iiglin ¢oxsayli tolim strategiyalarindan on
onomlisi oqli hlclm, yaradiciliq, quruculug, konstruktiv, coxsaholi zoka modellogdirmoa,
ananavi miithazira, kooperativ oyun, sokrat dialoqu vs s. istifadasi magsadauygundur.

Miiollimlorin tolim strategiyalarin1 diizgin hoyata kegirmosi 0¢ln dyrononlora
Oyrondiyinin mahiyyatini axtarmaq, Oyronmaya hissalorlo baslamagq, tokrarlamaq, dyronmok
vo Oyrotmok, qisa mozmundan istifade etmok, dyronarken fikrini yaymdirmamaq veo s. kimi
qaydalar vardir. Homginin diinyanin taninmis Microsoft vo Intel sirkotlori miiallimlorin yeni
tolim strategiyalarma yiyolonmosi Ugln osas mogsadi yeni komputer proqramlarini tolim
strategiyalariyla inteqrasiya edib, dors prosesindo istifado etmokdon ibarst tolimlor kegirir.
Tolim strategiyalar asagidaki asaslar iizra qurulur:

- foal vo 0zUnU idars edon tohsil;

- sagirdlorin bilik vo bacariqlarina osaslanma;

- refleksiyaya istigamatlilik;

- sagirdin idrakinin, sosial kompetentliyinin inkisafi,

- tolim prosesinda interaktivlik va kooperativlik;

Bu osaslar 6ziindo zamanin, siirotlo inkisaf edon comiyyotin moktobin gqarsisina
qoydugu moaqsadlori gidir. Tohsil prosesindo tolim strategiyast ilo yanasi, pedaqoji
texnologiyalar da totbiq edilir [6].

Tolim strategiyasinin tolim texnologiyast ilo Umumi oxsarliglari vo farqlori var.
Oxsarliq ondan ibaratdir ki, ham tolim strategiyasi, hom do tolim texnologiyast dyrancini
inkisafa yonoltmaya, bilik aldo etmaya, qoyulan moqsado ¢catmaga komoklik edir. Forglor iso
bunlardan ibaratdir ki, tolim strategiyasi “tolimin bu vo basqa moagsadlarina catmagq iiciin biz
no edirik ki?” sualin1 cavablandirir, tolim texnologiyast iso “tolim moqsadlorino effektli
catmaq U¢ln biz na etmoaliyik?” sualina cavab verir.

Pedaqoji texnologiya vo metodlarin ¢oxlugunun bozon miisllimlori ¢asdirmamasi li¢iin
onlar 0z faaliyyatlorina vo magsadlarine uygun texnologiya segorkon Rusiya alimi vo



todqiqatcist German Selevkonun goldiyi qonasti: hor bir pedoqoji texnologiya sistemliyi vo
ardicilligr 6ziindo ehtiva edir vo o bir neg¢o asaslt metodoloji tolablora cavab vermalidir”
nozors almalidirlar. Bu toloblor asagidakilardir:

1. Konseptualliq. Pedaqoji texnologiyanin konseptualligi hor bir pedaqoji
texnologiyanin elma osaslandigini nozords tutur. Bu osaslanma 6ziindo tohsil magsadlorine
catmaq Uc¢un psixoloji, didaktik, sosial-pedaqoji prosseslari ehtiva edir.

2. Sistemlilik. Pedaqoji texnologiyanin sistemliliyi 6ziindo sisteminin bdtln
xlisusiyyatlorinin olmasi demokdir. Bunu iso prosesin montiqliyi vo hissalorinin bir-biri ilo
qarsiliglt baglanmasi vo tamligin omalo golmasi kimi izah etmok olar.

3. Idaroetma. Tolim prosesi layiholondirmo, planlasdirma, sagirdlorin qarsiligh
faaliyyotlorinin idars olunmasi morhololorini ohato edir. Bu zaman diagnostika apararaq
sohvlorin diizoldilmasi, ayri-ayri vasitolordon istifado vo tohsil prosesini idars etmok imkanlar1
yaranir.

4. Effektivlik. Miasir pedaqoji texnologiyalar ¢ox miirokkob bir soraitdo yaranir.
Tolimin effektivliyindo onun basqa texnologiyalardan forqi askarlanmalidir ki, bu da 6z
novbasinda tayin olunmus bilik standartinin yiyslonmasine tominat versin.

5. Yenidon totbiq olunma. Yenidon totbiq olunma pedaqoji texnologiyanin basqa
subyektlor torafindon digor oxsar eyni tipli moktablords istifado etmosini nozords tutur. Tolim
texnologiyalarin totbiqi zamani gorait, pedaqoji - psixoloji miihit vo sinfin soviyyasindon asili
olaraq miixtalif talablari nazars almaq va bunlar1 diizgln totbiq etmak zarurati ortaya ¢ixir [2].

Yeni fonn kurikulumlarinda tolim strategiyalari agagidaki masalalori ohato edir:

-pedoqoji prosesin toskili prinsiplori;

-fonn {izrs tolimin planlasdirilmasi;

-tolimin toskilindo istifads olunan forma vo Usullar.

Miixtolif zamanlarda 6ziinomoxsus xarakter kosb edon tolim prosesi daima ardicil
olaraq inkigaf edir. Soxsiyyotyoniimli tohsil sistemindo pedaqoji prosesin  morkozindo
dayanan miiollim va sagirdlorin funksiyalar1 doyisir. Onlarin foaliyyati avvalcodon miioyyon
olunmus noticalors asason qurulur. Miisllim kurikulumlara real voziyyats uygun inteqrasiya
olunmus planlarla yanasi, yeni texnologiyalar hazirlayir, yaxud mdvcud olanlarin i¢arisindon
on miinasibini se¢ir. Bu texnologiyalarin miioyyon olunmasinda miisllim vo sagird soxsiyyati
tolimin aparict subyekti kimi ¢ixis edir. Miinasibotlor “subyekt + subyekt” formulasina uygun
iifliqi istiqgamoatds qurulur. Bu zaman sagirdlor 6z tofokkiiriiniin, diisiincosinin, miiallimlor iso
sagirdin inkisafi UcUn soraitin toskilatgis1 olurlar [7].

Miisllimlorin rohbarlik funksiyas: doyisir, informasiya vermok sahosindoki foaliyyati
mohdudlagir. O, daha ¢ox sinif soraitindo tolim foaliyyatini alagalondiren, istigamatlondiran
moaslohot¢i Kimi sagirdlorin miistaqil idraki foaliyystini, foal yaradiciligini togkil edon
subyekto ¢evrilir. Pedaqoji prosesin diizgiin qurulmasinda miihiim didaktik prinsiplors istinad
olunur.

-pedaqoji prosesin tamlig1 - fonnin tolimi zamani pedaqoji prosesdo tolim moagsadlori
kompleks (inkisafetdirici, Oyradici, torbiysedici) hayata kegirilir, real naticalorls yekunlasan
miiollim vo sagird foaliyystini ohats edir;

-tolimdo borabor imkanlarin yaradilmasi - hami torofindon yiiksok soviyyodo
monimsadilmasi {iglin biitiin sagirdlora eyni tolim soraiti yaradilir vo pedaqoji proses onlarin
potensial imkanlar1 nozars alinmagqla tonzimlonir;

-sagirdyoniimliilik - sagird pedaqoji prosesin morkozinds dayanir. Biitlin todris vo
tolim isi sagirdlorin ana dilins olan maraq vo tolobatlarinin 6donilmasing, onlarin istedad vo
qabiliyyatlorinin, potensial imkanlariin inkisafina yonoldilir;

-inkigsafyoniimliiliikk - sagirdlorin idrak faalligi izlonilir, nailiyyatlori tohlil edilir.

-faaliyyatin stimullagdirilmas: - pedaqoji prosesin somorali vo effektiv qurulmasi,
sagirdlorin ana dilini yiiksok soviyyodo monimsomasi vo tolimo maragin artirilmasi {ligiin
onlarin faaliyyatindoki butln iraliloyislor geyd olunur vo doyarlandirilir, natica etibari ilo



sagirdlorin daha ugurlu tolim naticalorina istigamotlondirilmasi tomin olunur [4].

-dostokloyici muhitin yaradilmasi - pedaqoji prosesin munasib maddi-texniki baza
osasinda vo saglam monavi-psixoloji miihitds toskil edilmasi.

Ayri-ayr1 fonlorin tolimindo bu prinsiplorlo yanasi, xilisusi metodik prinsiplorin do
miioyyan olunmasi didaktik cohatdon ohomiyyatli hesab edilir.

Misllimin  soxsiyyoti, monovi keyfiyyatlori, pedaqoji-metodik ustaligi dorsin
samaraliliyina tasir edon amillordendir. Pedaqoji-metodik ustaliq 6z oksini, ilk novbada dorsin
planimnin yaradici tortibinds vo onun reallasdirilmasinda tapir. Mohz duzgin, yaradici
planlagdirma tolim vaxtindan optimal istifadoys, materialin mozmununun darinden, siiurlu
monimsanilmasing, yeni situasiyada totbigino zomin yaradir. Miisllim pedaqoji, psixoloji
tadqiqatlardan, fonnin todrisi metodikasinin nailiyystlorindon bohrolonmakls, konkret sinfin
imkanlarini nozoro almaqla 6z dors sistemini yaratmali, tosobbiiskar foaliyyot gostormolidir.
Bozon metodik tovsiyoloro ehkam Kimi yanasan, miollim (¢Un vosaitdoki dars
niimunolorindon konara ¢ixmaga, oradaki bir sozii, climloni belo doyismoyo cosarat etmoayon,
ugursuzluglarmi bu yolla sigortalamaga ¢alisan miisllimlora do rast golirik.

Unudulmamalidir ki, miiasir dersdo ugur metodika elminin nailiyyatlori ilo miiollim
tocriibasinin, yaradiciliginin qovusugunda, Uzvi vohdotindo yaranir. Mdiasir dors yalniz
misllimin qisa miiddotds konkret masgoloyo hazirliginin deyil, hom ds uzun illor orzinds
zorra-zorra topladigi is tocriibosi ilo metodik tovsiyolordon yaradiciligla bohrolonmoyin
vohdatinda yaranir [8].

Darsin  somoraliliyinin artirilmasi imkanlart mohdud deyil, burada hor dofs yeni
metodik ideyalar, totbiglor, orijinal dors variantlari iiclin zongin yaradiciliq imkanlar1 vardir.
Hor bir dors sinfin sagirdlarinin bilik vo bacariglari, talim moagsadlori, metodik imkanlari,
tolim materialinin hocmi, miirokkoblik soviyyasi vo s. nazora alinmagqla toskil olunmalidir.
Tosadiifi deyil ki, yaradict miisllimin paralel siniflordo eyni mévzuda dediyi dorslor he¢ vaxt
bir-birinin  tokrar1 olmur, biri digorindon metodik calarlar, tapintilar, 6ziinomoxsus,
tokrarolunmaz cohatloari ilo forglonir.

KiMYANIN TODRIiSi ZAMANI TOTBIiQ OLUNAN TOLIM
STRATEGIYALARI
Xiilasa

Mogalods timumtohsil moktoblorinde kimyanin todrisi zamani istifado edilon tolim
strategiyalar1 nazardon keg¢irilmis, bu isde nazara alinmali vo diqgat yetirilmali olan masalalor
barads maslohat va tovsiyyslar erilmisdir.

CTPATEI'TMOBYYEHUAIJIANPEIIOJABAHUAXUMHUN

Pe3rome

B cratee paccMmarpuBatoTcsi yueOHbIE CTpaTErvu, UCIOIb3yeMble MPU MPernoJaBaHuN
XUMHH B CPETHUX IIKOJIAX, a TAKXKE JTAI0TCS COBETHI U PEKOMEH Ialliu M0 BOIPOCaM, KOTOphIE
HE00XO0/AMMO PacCMOTPETh U PEIIUTH B 3TOH padore.

TRAINING STRATEGIES FOR CHEMISTRY TEACHING
Summary

The article reviews the training strategies used in the teaching of chemistry in
secondary schools, and provides advice and recommendations on issues that need to be
considered and addressed in this work.
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ABSERON YARIMADASINDA LAY SULARINDA VO MINERAL SULARDA
RADIOAKTIVLIK VO ONUN QiYMOTLONDIRILMOSi USULLARI

Beybutov V.V., Abdullayeva M.Y.

Azarbaycan Déviat Neft va Sanaye Universiteti, Bak:

Acar sozlor: mikroelementlor,radiasiya fonu,radiokimyavi tsullar,ICP

Keywords: microelements,radiation background,radiochemical methods

Abseron yarimadasinin Suraxani, Sabuncu vo S1x burnunda ¢ixan mineral sular boyiik
miialicovi shomiyyatino malikdir. Sularda hidrogen-sulfid qazinin migdarindan asili olaraq,
onlar miialicovi shomiyyoto malik olur. Xalq arasinda bu sulara kiikiirdlii sular da deyilir.
Respublikada kikurdli sularin bitin noviine tosadiif edilir. Bu sular neft vo bitumlu
rayonlarda genis yayilmigdir. Cox miqdarda hidrogen-sulfid qazli sular Abseronda,
respublikamizin simal rayonlarinda vo Naxc¢ivan MR-da askara ¢ixarilmigdir. Masalon, Six
burnunda — 400 mq/l, Suraxanida — 170-400 mgq/l (Abseron), Karvansarayda — 600 mq/l
(Naxgivan MR), Altiagacda — 108 mg/l va s. [1].

Yeralt1 lay sularin keyfiyyotinin prioritet geokimyavi gostericilor qrupunda spesifik
antropogen birlosmalorin pay: artir ki, onlarin da arasinda asas rolu {izvi maddslor oynayir.
Iemoali sularda 96 gigiyenik nor-mativ. BBK-ya malik 1600-don artiq fordi kimyoavi
birlogmolordon praktiki olaraq hor biri suda ekoloji-geokimyavi cohotdon kifayost miqdarda
(mu-vafiq ¢irklonmo monbayi oldugu halda) istirak eds bilor. Lakin tocriibado yeralti sularda
daha ¢ox rast golon zororli maddolor aromatik, yarimaromatik,yiinglilugucu vo digor
halogensaxlayan, fenol vo xlorfenol birlogmolor, miixtolif xlor-, fosfor-, azotsaxlayan
pestisidlor qrupuna daxildir ki, bu da 6ziiniin fon konsentrasiyasina gora prioritet geokimyovi
gostaricilor qrupuna xas olan antropogen monsoli igmoli sularin keyfiyyatinin nozarot olunan
gostaricilorinin ohato dairasini Kigildir.

Tadqiqatlar gostorir ki, F, Fe, Cu, Zn, Sr, Mo, U kimi mikroelementlor biitiin zonalarin
yeralt1 sularinda, nitratlar, As, Se, Pb bozilorindo; Be vo Mn bozi dagotoyi diizenliklorin
yeralti sularinda rast golir. Minerallagsma doracasi 0,6-0,7 g/l olan sularda miqdar1 25%-
mg/ekv togkil edon hidrokarbonatlar vo qarisiq kationlar qrupunun istiinliiyli geyd olunur.
Quru galigin miqdarinin artmasi ilo (1,2-1,5 g/l-o godar) sularin tipi HCO3-SO -dan HCOs-
S04-Ca, Ca-Na, Na-Ca, Na-Mg -a godor doyisir. Az minerallasmis sular kimyovi torkibino
gora SO4, O4-Cl, CI-HCO3, CI-SO4s-Na-Ca, Na-Mg tips aid edilir [2].



Icmoli mineral sularin radiasiya tohliikesizliyini miioyyon edon Umumi a- vo P
faalliginin istifadosi tovsiyys olunur. Homin géstoricilor U¢ln: a- faalligi- 0,1 BK/I; B- faallig
- 1,0 Bk/I gabul olunur.

Lay sularinda vo i¢moli mineral sularda radiasiya fonunu giymotlondirmok 0cun
radiometriya, alfa vo betta spektrometriya vo radiokimyovi Usullardan istifado
olunur.Radiometriya Usulunda SRP-68-01,SRP-88N radiometrlorindon daha ¢ox istifado
olunur [3].Radiokimyavi miayinalor iso bir gayda olaraqg mduasir fiziki-kimya
laboratoriyalarinda analitik iisullarla aparilir.Bu iisullarla yanasi ICP cihazi vasitosilo suda
olan agir metallari,radionuklidlori toyin etmok mimkuind(r.

Natico

Todqgiqatlar naticesindo miioyyon olunmusdur ki, Abseron yarimadasinda neftlo
cirklonmis orazilordo (Suraxani) lay sularinda radioaktivlik yiiksok oldugu halda,mineral
sularda(Z1g) radioaktivlik standartlara uygundur.
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ABSERON YARIMADASINDA LAY SULARINDA VO MINERAL SULARDA
RADIOAKTIVLIK VO ONUN QiYMOTLONDIRILMOSi USULLARI

Beybutov V.V., Abdullayeva M.Y.

Xiilasa
Toqdim olunan tezisdo Abseron yarimadasinin lay vo mineral sularinda radioaktivliyin
qiymatlondirilmasi tisullar1 aragdirilmigdir.

RADIOACTIVITY IN LAY WATER AND MINERAL WATER IN THE ASHBERON
PENINS AND METHODS OF ITS EVALUATION

Beybutov V.V., Abdullayeva M.Y.
Summary
The article examines the methods of assessing radioactivity in the stratum and mineral
waters of the Absheron Peninsula.
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Tadqiqatin aparilmasinda asas mogsad boksidin emali zamani alinan qirmizi madin
«reduksiyaetmo golovi» Usulu ilo emali zamani onun torkibindo olan titan oksidinin
¢ixarilmasi imkaninin miioyyonlosdirilmasindon ibaratdir.

Molum oldugu kimi boksidin tarkibinds 4%-o qodor titan oksidi var . Bayer {isulu ilo boksidi
emal etdikds titan oksidi aliiminat mohluluna ke¢cmoayorak qirmizi moddo qalir vo mod sahasing
tullanur.

Qirmizi madi “reduksiyaetma-qgolovi” lisulu ilo kompleks emal etdikdo maqnit, qeyri-magnit
fraksiyalar1 vo maye faza alinir. Metallik domir maqnit fraksiyasinda, aliiminium maye fazada, titan,
vanadium va digar oksidlor iso asason geyri-magnit fraksiyasinda toplanirlar.

Odabiyyatdan malumdur ki, torkibinds titan birlogsmalori olan mineral, filiz vo sonaye
tullantilarindan titan oksidini ¢ixarmaq {i¢iin osason saflasdirilmis titan konsentratlarindan
istifado olunur. Titan konsentratlarindan titan1 ¢ixarmaq UgUN «tursu», «xlorlasdirmay,
reduksiyaetma goalovi va s. Usullar tatbiq edilir. [1- 4 ]

Torkibindo titan birlosmoalori olan materiallar1 sulfat tursusu ilo islomokdo mogsad
homin materialda olan titan1 suda hall olan titan sulfata ¢evirmokla, birlosmadon ayirmaqdan
ibaratdir. Torkibindo titan oksidi olan miixtolif ndv materiallar xlorlagdirildigda homin
materialin torkibindo olan titan va digor metallarin xloridli birlosmalori alinir vo qaz halinda
reaksiya zonasindan ugurlar. [5-6]

Bildiyimiz kimi boksidin hidrokimyovi emali zamani alinan qirmizi madin torkibinin
70-80%-ini domir vo aliiminium oksidlori togkil edir. Qirmizi madin bizim toklif etdiyimiz
“reduksiyaetma—qolovi” tisulu ilo emali zaman titan oksidli digor komponentlorlo birlikds,
yani kompleks soklin do emal edilir, aliminium vo domir oksidlorindon ayrilir.(4)

Qirmiz1 madin reduksiyaetma - galovi lisulu ilo emal1 lizro aparilan todqiqat islorinin naticolori
gostordiki, qurmizi moadin torkibindo olan titan oksidinin osas hissosi geyri magnit
fraksiyasinda toplanir. Qirmizi madin torkibindoki qiymotli komponentlori (Al2O3, Fe20s,
TiO2) ¢ixarmaq liglin diinya odobiyyatinda miixtalif tisullar toklif olunur. Bunlardan tursu,
qgalovi, soda, reduksiyavas. tisullar1 misal gostarmak olar.

Aparilan ilkin todqiqatlarin naticolori gostordi ki, bu komponentlorin har birini eyni prosesdo
ayri-ayriligda almaq olar. Bels ki, qirmiz1 madi reduksiyaetma - galovi iisulu ilo emal etdikdo
homin komponentlorin ayri-ayriliqda ¢ixarilmast miixtolif texnoloji faktorlardan asilidir.

Istor metallik domirin alinmasi, istorsado Al,Os-in cixarilmasi texnolojif aktorlarin
(temperatur, vaxt, QM: soda, QM:soda: CaO nisbatlori, reduksiyaedicinin vo s.)
dayisilmasindan asili olaraq kaskin sokilda dayisirlor.

Totqiqat zamani ilkin tocriibalor termiki emal vaxtinin titan oksidinin ¢ixisimina tosirini
mioyyanlogdirmaye hasr edilmisdir. Todgiqat 1080°C-do  30-180 dog. Vaxt haddindo
aparilmigdir. Bu zaman QM: soda nisboti 2,93:1; 2,5:1; 2:1 olan is¢i garisigindan istifado
olunmusdur.

Tadgiqatin naticolori gostordiki, is¢i qarisiginin torkibindo qirmizi madlo texniki
sodanin nisbati 2,93:1 va 2,5:1 vo termiki emal vaxti 30 dog.oldugda TiO2 —in ¢iximi1 75%,60
dog. miiddatinds iso 78% vo 80% toskil edir. Lakin vaxtin sonraki artimi hor iki halda titan
oksidinin ¢iximina tasir etmir. Isci garisigim daqirmizimadinsodayaolannisbati 2:1 olduqda iso
termiki emal vaxtindan asili olmayaraq titan oksidinin ¢iximi 90% toskil edir. Yoni reduksiya
olunmus is¢i qarisigini tursu ilo emal etdikdo onun torkibinds olan titan oksidinin 90%-i
titanat birlogsmosi formasinda mohlula kegir.

Ovvalki tadgiqatlarimizda miioyyan etmisdik Ki, aliminium oksidin ¢iximina tasir edon
asas texnoloji faktorlardan biri is¢i garigigiin torkibinds olan sodanin miqdaridir. Beloki, is¢i
garsiginda sodanin miqdart artdiqca aliimosilikatlarin omolo golmosido artir vo aliiminium
oksidinin ¢iximi azalir.

Bu mogsodlodo sodanin miqdarini titan oksidinin ¢iximina tosiri prosesido hor torofli
todgigolunmusdur. Todqgiqatin naticolori gostordi ki, is¢i qarisigmin torkibindoki sodanin
miqdar1 30%-don artiq oldugda birtorafdon domir oksidinin reduksiya doracasi todricon azalir



va sodanin miqdar1 34% oldugda 94,5%-3 enir, digar torofdon aliimosilikatlarin omolo galmasi
naticasindo Al,Os-in reduksiyaolunmus materialdan golovi ilo ¢iximi 87%-don 68%-o enir.
Lakin analizdon aydin olur ki, Al203-don forqli olaraq TiO2-in reduksiya olunmus materialdan
tursu ilo ¢ixim1 sodanin miqdari artdiqca artir vo sodanin miqdar1 34% oldugda 94%-o5 catir.

Donovorlosdirilmis is¢i qarisiginin  yiiksok temperaturda gazvari reduksiyaedicinin
istirak1 ilo termokimyoavi emal etdikdo sodanin miqdarindan asili olmayaraq reduksiya
olunmus donoslar bir-birins yapisir. Digar torafdon reduksiya olunmus donslar ¢ox bark alinir.
Bu iso, onlarin iiyiidiilmosi, hidrokimyovi emali vo yas iisulla metallik domirin maqnitlo
ayrilmasi prosesini ¢otinlosdirir.

Qeyd edilon ¢atinliklori aradan qaldirmaq moqsadi ils is¢i qarigigini hazirlayarken onun
torkibino sodadan basqa 1-10% miqdarinda CaO olave edilmis vo onun miqdarinin domir
oksidin reduksiya doroacasing, reduksiya olunmus donoslorin barkliyine, onlarin yapismasina vo
eyni zamanda TiO»-in ¢iximina tasiri aydinlagdirilmigdir.

Lakin, is¢i qarisiginda CaO-in miqdar1 artdigca Fe2Os-in reduksiya doracasinin
azalmasina baxmayaraq reduksiya olunmus materialdan tursu ilo TiO2-in ¢ixarilmasi demok
olar ki, sabit qalir vo biitiin hallarda orta hesabla 92-95% toskil edir. BuhaldaAl20z-in ¢iximi
189 oksina artir.

Beloliklo, yuxarida qeyd olunanlar1 arasdiraraq belo qorara golmok olar Ki,
qirmizimadinhansiformadareduksiyaolunmasina baxmayaraq TiO> osason geyri maqgnit
fraksiyasinda toplanir. Reduksiya doracosi artdigca vo Al,Oz-in ¢ixim faizi artdiqca qeyri-
magqnit fraksiyasinda titan oksidinin miqdari da artir.
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NCCIEJOBAHUE BBIAEJEHUA OKCUIA TUTAHA ITPU IEPEPABOTKE
KPACHOTI'O IIVTAMA

M.U.Mameoosa, A.H. Mameooea, H.I'.Hazvies, I1.H.Kynueea,
I1.H.Kypoanoesa, J1.C.Hcmaunosa
Pe3ome

W3ydyeHo wu3BieueHHE OKHCU THUTaHAa MpH 00paboTKe KpacHOro muiama OoKcuTa
BOCCTAHOBHUTEIBHO-IIIENIOUHBIM ~ MeTo/oM.  OTpe/ielieHbl  ONTHMANBHBIE — TapameTphl
TEXHOJOTHYecKkoro mpotecca. [Ipu atom ycranosieHo uto Beixon TiO2 cocraBnser 94%.

INVESTIGATION OF TITANIUM OXIDE EXTRACTION DURING THE
PROCESSING OF RED ORE

M.I Mammadova, A.N. Mammadova, N.G. Nagiyev, P.N. Guliyeva,
P.N.Gurbanova, L.S.Ismailova

The extraction of titanium oxide in the treatment of red bauxite sludge by the
reduction-alkaline method was studied. The optimal parameters of the technological process
are determined. It was found that the TiO; yield is 94%.
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Neft vo qaz diinyanin va eloca do Azorbaycanin iqtisadiyatina miqrasiya etmisdir. XXI
osrin avvallari {iclin hesablanmis vo diinya {izro kosf edilib ¢ixarila bilon neft ehtiyati 140
mlird. tondur. Bunun 66,5%-i Yaxin vo Orta Sorq 6lkolorinin, 14,5%-i Moarkazi, Simali vo
Conubi Amerika, 19%-i iso Afrika, Markozi vo Sorqi Avropa, MDB o&lkalori, Asiya — Sakit
okean, Qarbi Avropa regionu dlkslorinin payina diisiir. Azarbaycan da karbohidrogen ehtiyati
ilo zongindir.

Hazirda diinyada 65 mindan ¢ox neft vo qaz yatagi var va 97 6lkads neft hasil olunur.Bu
yataglardan 932 neft vo gaz yatagi gigant yataglara aiddir [1].Bu yataqlar karbohidrogen
ehtiyatina goro bir-birindon forqlonirlor. Beynoalxalq klassifikasiyaya (ANI) osason neft
yataqlar1 neft ehtiyyatina asason asagidaki novlora boliiniir: xirda -10 min.t-a qador; orta — 10-
100 min. t; iri — 100-1000 min. t; gigant — 1-5 mlrd t; supergigant yataglar — 5 mird.t-dan ¢cox
neft ehtiyyati olur.

Dinyada on boylik neft yataglarina Soudiyys Orobistanin Qavar yatagi vo Kiiveytin
Burqan yatagin1 gostormok olar. Bu yataqglarin balans ehtiyatlar1 60 milyard barel (toxminon
8,2 milyard ton) hocminds qiymotlondirilir. Qafar yatagi. 280 ilo 30 km (174 ilo 19 mil)
arasinda olan bu arazi, diinyanin on boyiik sorti neft yatagidir [2] vo Soudiyys Orabistaninin
2018-ci ilodok mocmu neft hasilatinin toxminoen tigds birini togkil edir. Burgan neft yataginin
159 barpa edilo bilon neft ehtiyyati 66 ilo 75 milyard barel arasinda tobii qaz ehtiyyati iso 70
trilyon kub fut kimi giymotlondirilmisdir [3].

Diinyada olan 29 supergiqant neft yataglarindan biri do Rusiyada yerlogon Samotlor
yataginda biitiin inkisaf dovrii orzinde timumilikde 17.000-don ¢ox quyu insa edilmis vo 2.6
milyard ton neft hasil edilmisdir [4].

Dinya neft ehtiyyatinin 24 gigant vo bir supergigant yatagi ABS-in payina diisiir.
Simali Amerikadaki on bOyuk neft yatagi Pudra-boy yataginin giindoslik neft hasilati
250.000million barreldir.

Beynolxalq Enerji Agentliyinin molumatina asason, 2020-cii ildo an ¢ox neft hasil edon
Olkalor sirasma Venesuella (302,809 min. t) Soudiyys Orobistan1 (267 min. t), Kanada
(167,896mlin. t), Iran (155,600 mln. t), Iraq (145 min. t), Kiiveyt (104 mln. t), Birlosmis Orab
Omirliyi (98,630 min. t) Rusiya (80,000 min. t) va s. aiddir.

Neft resurslar1 bol olan 6lkoalari ehtiyatlarinin migdarina gérs 4 qrupda toplamaq olar.

Birinci grupa Kiiveyt, BOO va Saudiyys Orabistan1 daxildir ki, bu 6lkalor tizra imumi
neft ehtiyat1 61,7 mlrd. t, tobii gaz ehtiyati iso 12, 8 trin. me-dir.

Ikinci qrupa iraq, Rusiya, Azarbaycan, Tiirkmonistan, Norveg daxildir ki, bu olkalor
lizra neft ehtiyati toxminon 30 mird. t, tobii qaz ehtiyati iso 60 trin. m*-dir.

Uciincli grupa — Meksika, Ozbakistan, Nigeriya, Kanada, ABS, Boyilk Britaniya
(imumi neft ehtiyat1 toxminon 16 mlrd. t, tobii gaz ehtiyat iso 16 trin. m*-dir).

Dorduncii qrupa iso indoneziya, Braziliya, Peru, Cini daxil etmok olar (imumi neft
chtiyati toxminon 5 mlrd. t tobii gaz ehtiyati iso 4 trln. m*-dir) [5].

Azarbaycan da zongin neft-qaz ehtiyyatina malikdir. Bu ehtiyyatlarin asas hissasi
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Xazarin Azarbaycan sektorunda yerlosir.

Azorbaycanda da neft sonayesinin inkisafinin osas perspektivlori Xozor donizi

strukturlar1 vo yataqlarinin menimsanilmasi ilo slagadardir.

Xozorin zongin neft vo gqaz yataqlarinin strukturlar1 geofiziki-geoloji iisullarla agkar

edilmisdir. Miioyyan edilmisdir ki, donizin 80-350 m dorinliyindo agilan iri yataglar
750 mln. t neft vo 200 mlrd. m® gaz ehtiyatina malikdirlor ki, bu da 2012-ci ildon 2115-ci ilo
kimi respublika yanacag-enerji kompleksinin talobatin1 6domak Ugun yetarlidir.

1.
2.

3.

B~ w

Daoniz neft vo gaz yataqglarinin islonmasini sorti olaraq 4 dévra bolmak olar.

Birinci dovrds (1904-1922-ci illar) donizds neft Artyom (Pirallahi) adasinda hasil edilib.
Ikinci dévrdo (1923-1948-ci illor) Bakmin Bibiheybot rayonu orazisinds donizin
miioyyan bir hissasini qurutmagla SNe-li quyunun gazilib istismara verilmasi ilo baslayir.
Uclincti dovr (1949-1962-ci illor) yeni qaz vo neft yataglarinin genis iqyash axtarisi vo
kasfiyyat1 ilo baglidir. Bu axtarislar naticasinds bdyiik neft ehtiyatina malik Neft Daslar
yatagi kosf edilir.

Dordinct dovrds (1963-ci ilden indiya Kimi) donizin 200 m-don doarinliyinds vo 3500-
6500 m qath (tobagoli) neft yataglari Oyronilib. Buna misal olaraq, Songocal-doniz,
Duvanni-doniz, Xara-Zira-doniz (1969-cu il), Abseron kiipasi (1971-ci il), Conub (1970-
ci il), Hozi Aslanov (1972-ci il), Palgiq topasi (1974-cu il), Bulla-doniz (1975-ci il),
Bahar (1979-cu il), Giinosli (1980-ci il), Olot-doniz (1986-c1 il), 28 May (1998-ci il),
Ciraq (1997-ci il), Sah-doniz (1996-c1 il) va s. yataglari misal gostarmok olar.

Neft hasilatinin azalma tohliikasini nozors alaraq ,bdylik neft-qaz ehtiyyati olan donizin
dorin qatlarinda axtaris islori aparilir vo qisa miiddet orzindo suyun 100-300m
darinliyindo Giinasli, Ciraq,Azari vo Kopaz yataqlari kosf edilir.

1993-cu il il iyul ayinda Azori, Ciraq, Sah-doniz, dorinsulu Giinasli yataqlarinin
islonmoasi  U¢ciin  AMOKO, Yunokal, Mak-Dermott (ABS), Britis Petroleum va
Pemko(B0oyiik Britaniya), Statoil(Norvegiya), Penzoil(ABS) xarici neft sirkatlori daxil
olan beynolxalq konsorsium yaradilir.20 sentyabr 1994-cii ilds iso Azori, Ciraq, Giinosli
yataglariin birgs islonmasine dair “Osrin miiqavilesi” baglanir.

Hazirda neft yataqlarinin birgs islonmasi tizro 35 sirkatlo 21 sazis mévcuddur.
Azaorbaycan hom Xozor donizinds, ham do quruda bdyik hacmdo neft vo tobii gaz
chtiyatlaria malikdir.

Quruda yerlogon neft yataglarinin ehtiyati tilkondikco, Xozor donizi neft vo qaz ehtiyati
ilo zongin oldugundan buradaki neft-qaz strukturlarina olan maraq artir. Bu regionda neft
va qaz ehtiyat1 51,2-57,1 mlrd. t s.y. toskil edir .
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Xiilasa
Maqalads diinyanin diinyada neftin rolu,neft yataqlari vo onlarin istismarinin

vaziyyati,Azarbaycan neft vo gqaz yataglarmin islonmasinin inkisaf marhalolori vo 20 sentyabr
1994-cli ildo iso Azori, Ciraq, Giinogli yataglarmin birgo islonmoasino dair “Osrin
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miiqavilesi”nin baglanmasi haqqinda malumat verilib. Azari, Ciraq, Glinosli yataqlari
asasinda XX asrin miigavilasino mivafiq gostarilon yataq neftlori Xarici bazarlara ¢ixarilir.

EXPLOITATION OF OIL RESERVES AND FIELDS IN THE WORLD

Shahverdiyeva A.F.
Summary

The article provides information on the role of oil in the world, the state of oil fields
and their exploitation, the stages of development of Azerbaijani oil and gas fields and the
conclusion of the "Contract of the Century” on September 20, 1994 on joint development of
Azeri, Chirag and Gunashli fields. On the basis of Azeri, Chirag, Gunashli fields, the
specified field oils are exported to foreign markets in accordance with the contract of the XX
century.

SKCIJIYATAIIUSI HE®TAHBIX 3AITACOB 1 MECTOPOXJIEHUI B MUPE

Illaxseepouesa A. @.
Pe3ztome

B cratee mpencraBiena uHdopmamus 0 poidud HEPTH B MUPE, COCTOSHUU HEDTAHBIX
MECTOPOXKJICHUI M UX JKCIUTyaTallld, dTarax pa3paboTKu a3epOalKaHCKUX He(Tera3oBBIX
MecTtopoxkaeHuid u 3akmrodeHun «KonTpakta Beka» 20 centsaops 1994 r., paspaborka
MecTopoxkaeHuit Aszepu, Yupar u ['ronemm. Ha 0Gaze mecropoxnaenuit Asepu, Ywupar,
[oHemmu yka3aHHbIE MPOMBICIOBBbIE HE(TH SKCIOPTUPYIOTCS Ha BHEIIHHE pPHIHKUA B
COOTBETCTBUH C KOHTPAKTOM XX BEKa.

SINTETIK NEFT TURSULARININ AMiDOAMINLORI VO M-8B (AVTOL)
MUHORRIK YAGI OSASINDA HAZIRLANMIS KOMPOZIiSIiYALARIN YOL
BiTUMUNA ASQAR KiMi TODQIQi

Ofondiyeva L.M., Oliyeva L.I., Musal V.X., Nasibova G.Q.,
Osgarova S.Y ., Abbasov V.M
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Acar sozlor: sintetik neft tursulari, polietilenpoliaminlar, amidoaminlar, miiharrik
vaglari, yol bitumlari, agqarlar.

Hazirda diinyanin inkisaf etmis Olkoalorindo yol tikintisinde bitumlar genis istifado
olunur [1]. Modifikasiya olunmamis vo ya xiisusi olavalor qatilmamis bitum istifadosi ilo
tikilon yollarda koéhnolmo vo dagilma prosesi siiratlo gedir. Asagi keyfiyyatli bitum yol
Ortiiyiliniin istismar miiddotini xeyli azaldir. Bunun asas sobablorindon biri bitumun ¢inqgila vo
digor dolduruculara adgeziyasimnin ¢ox zoif olmasidir. Beloliklo, bitumun keyfiyyastini
yaxsilagdirmagq {i¢iin asas sortlor: onun birlosdirici material kimi adgeziya xassosinin yiiksok
olmasi, homginin asag1 temperaturlarda catlara qarsi davamlilig1 tomin etmok tigiin plastiklik
intervalinin  genislonmasi, plastiki deformasiyalarin omolo golmo davamliligi, yiiksok
temperatur intervalinda xassalorinin stabilliyidir. Sothi-aktiv maddslorin (SAM) osas
xususiyyatlorindon biri SAM molekullarinin maddonin sothine mohkom yapisa bilmosidir,
belo ki, bu molekullar soth torofindon adsorbsiya olunaraq, nazik tobogo omolo gotirir [2]. Bu
baximdan bitumlarin ¢mqila yapisma qabiliyyatini, yoni adgeziya qabiliyyatini
yaxsilasdirmaq moqsadi ilo bir ¢ox adgeziya asqarlarindan istifado edilir. Bu magsadlo
kationaktiv sathi-aktiv maddoalor — amidoaminlor, imidazolinlor, amin birlogsmalari vo onlarin
duzlar1 daha ¢ox istifads edilir [3]. Yol bitumlar1 (¢lin asqarlarin yaradilmasinin aktual
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problem olmasini nozoro alaraq, toqdim olunmus isin osas mogsadi sintetik neft tursular
(SNT) vo polietilenpoliamin (PEPA) osasinda miixtalif mol nisbatlorindo amidoaminlorin
sintez etmok, onlarin miixtalif mineral yaglarla kompozisiyalarini hazirlamaq vo homin
kompozisiyalardan yol bitumlari tiglin yiiksok keyfiyyatli asqarlar Kimi istifado etmokdir.

Bu baximdan SNT vo PEPA osasinda (1:1+1:6 mol nisbatlorindo) alinmis amidoaminlor
vo M-8B (Avtol) miiharrik yagiilo miixtolif qatiliqlarda kompozisiyalar hazirlanmis vo bu
kompozisiyalar bituma asqar kimi miioyysn faiz miqdarinda (0,4 va 0,6%) olavo olunmagqla
tadqiqat iglori aparilmigdar.

Yol bitumunun keyfiyyot gostaricilorini yaxsilasdirmaq mogsadilo xammal olaraq,
Azorbaycan neftlori garisiginin 185-330°C-do gaynayan fraksiyasindan ayrilmig naften-
parafin karbohidrogenlorinin maye fazada havanin oksigeni ilo kecid metal duzlarinin
katalitik istiraki ilo oksidlogsmasindon alinmis sintetik neft tursulari (SNT) gotiirtilmiisdiir [4].
Sintez edilmis SNT vo PEPA-nin miixtslif mol nisbotlorindo qarisigindan (SNT:PEPA =
1:1+6:1) istifado edilorok molum metodika iizro amidoaminlor alinmisdir.Sintez edilmis
amidoaminlorin M-8B (Avtol) miiharrik yagiilo miixtolif faiz nisbotlorindo (95-15%)
kompozisiyalar1 hazirlanmigdir.

Yol bitumunun keyfiyyot gostoricilorini yaxsilasdirmaq mogqsadi ilo, xammal olaraq
SNT-don, PEPA-dan istifado olunmagla sintez olunmus miixtolif torkibli (SNT:PEPA =1:1
+6:1 mol nisbatlorindo) amidoaminlorin M-8B miihorrik yagi ilo miixtalif qatiliqlarda
kompozisiyalarinin 0,4 va 0,6 % miqdarinda yol bitumuna olava olunmasi ilo alinan naticolor
cadvalds verilmigdir.

Cadval 1.
SNTva PEPA asasinda sintez olunmus amidoaminlorin M-8B miiharrik yagi ilo
kompozisiyalarinin 0,4% miqgdarda yol bitumuna slavo olunmasi ilo keyfiyyat gostoricilori

Ne | Sintez olunmus asqarlarm | Yumsalm | Iyna Dartilma, | Kovraklik Adgeziya
yol bitumuna olavasi a temp., | batma sm temperaturu,
°C dorinliyi, | 25°C °C Balla
25°C-do
1 Yol bitumu 48 48 75 -18 3
2 A-195%+ Avtol yag15% | 48,1 48 50 -18 1
3 A-190% +Avtol yag1 10% | 47,8 49 57 -20 1
4 A-1 85%+ Avtol yagi 15% | 47,5 50 47 -22 1
5 A-2 95%+ Avtol yagi 5% 48 48 62 -21 1
6 A-2 90% +Avtol yag1 10% | 47,6 50 65 -22 1
7 A-2 85%+ Avtol yag1 15% | 47,4 50 60 -24 1
8 A-3 95%+ Avtol yagi 5% 47,5 49 71 -22 1
9 A-390% +Avtol yag1 10% | 47,3 50 78 -23 1
10 | A-385%+ Avtol yagi 15% | 46,8 51 67 -25 1
11 | A-4 95%+ Avtol yagi 5% 47,6 48 82 -21 1
12 | A-490% +Avtol yagi 10% | 47,2 49 92 -23 1
13 | A-4 85%+ Avtol yag115% | 47 50 70 -26 1
14 | A-595%+ Avtol yagi 5% 47,1 49 90 -23 1
15 | A-590% +Avtol yagi 10% | 47 50 95 -25 1
16 | A-585%+ Avtol yag1 15% | 46,6 51 86 -26 1
17 | A-6 95%+ Avtol yagi 5% 47 50 64 -21 1
18 | A-690% +Avtol yagi 10% | 46,8 51 70 -23 1
19 | A-6 85%+ Avtol yag1 15% | 46,3 52 60 -25 1

Cadval 1-0 asason geyd etmok olar ki, on yaxsi1 asqar effekti 12, 14, 15, 16-c1 niimunalor
ilo aldo olunur, yoni SNT:PEPA = 5:1 vo 4:1 mol nisbatlorindo gotiirdiikde alinmig
amidoamin vo M-8B (Avtol) miihorrik yagi osasinda 5+15% qatiliglarda hazirlanmig
kompozisiyalar bitumun istismar xassolorini diger niimunoloro nisboton daha ¢ox
yaxsilagdirir. SNTvo PEPA osasinda (1:1+1:6 mol nisbotindo) sintez olunmus



amidoaminlorin vo M-8B (Avtol) miiharrik yagi ilo kompozisiyalarinin 0,6% miqdarinda yol
bitumuna olavo olunmasi zamani gatiligin artmasi ilo bitumun keyfiyyot gostoricilori daha da
yiiksalir. Belo Ki, bu zaman yiiksok asqar effekti veran niimunslarin say1 daha ¢ox olur.

Deyilonlori nozoro alaraq qeyd etmok olar ki, biitiin sintez olunmus birlogsmolorin az
miqdarda yol bitumuna olavo olunmasi bitumun adgeziyasim 3 baldan 1 bala qodor
doyismisdir.
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BiTUMUNA ASQAR KiMi TODQIQi

Ofondiyeva L.M., Bliyeva L.I., Musali V.X., Nasibova G.Q.,
Osgarova S.Y ., Abbasov V.M.

Xiilasa

Sintetik neft tursulart (SNT) vo polietilenpoliaminlor (PEPA) osasinda (1:1-6:1 mol
nisbotlorindo) amidoaminlor sintez edilmisdir. Sintez edilmis amidoaminlorin M-8B miiharrik
yag1 ilo miixtalif faiz nisbatlorinde (95-15%) kompozisiyalar1 hazirlanmigdir. Yol bitumunun
keyfiyyot gostaricilorini yaxsilasdirmaq magsadi ilo homin kompozisiyalardan yol bitumlar
Ucun yiiksok keyfiyyotli asqarlar kimi istifado edilmisdir. Bu mogsadlo hazirlanmis
kompozisiyalar 0,4% vo 0,6% miqdarinda bituma slave olunmusdur. Miioyyon edilmisdir ki,
hamin kompozisiyalarin az miqdarda bituma slave olunmasi adgeziyan: 3 baldan 1 bala qader
doyisir. Bitumun keyfiyyat gostoricilorine asason geyd etmok olar ki, SNT:PEPA = 5:1 mol
nisbotindo gotiirdiikde alinmis amidoamin vo M-8B miharrik yagi osasinda 5+15%
qatiliglarda hazirlanmis kompozisiyalar bituma 0,4% m» 0,6% olava edildikdo naticolor daha
yiiksak olur.

UCCJEIOBAHUE KOMITIO3UIINUM, TPUTOTOBJEHHBLIX HA OCHOBE
AMUIAOAMUNHOB CUHTETUYECKUX HE®TAHBIX KUCJIOT U M-8B (ABTO.JI)
MOTOPHOI'O MACJIA B KAYECTBE ITPUCAOK K JOPOXKHOMY BUTYMY

Ipenouesa JI.M. Anuesa JI.U., Mycanw B.X., Hacuboea I'.I".,
Ackeposa C. A., Abbacoe B.M.

Pe3rome

Bbutn cHHTE3MpPOBAaHBI aMHI0AMUHBI Ha OCHOBE CHHTETHYECKMX HE(MTSHBIX KHCIOT
(CHK) u momudtunennonuamuaa (II9I1A) B moasHOM cootHomennd (1:1-6:1). beumn
MNPUTOTOBJICHBI KOMIIO3UMIIMKM Ha OCHOBC aMHUIOAMHWHOB M MOTOPHOI0 Macja M-SB B
Pa3IMYHBIX MPOIEHTHBIX COOTHOIIEHUMX (95-15%). C menpio yaydimeHus mokasaTesci



KauecTBa JOPOKHOTO OWUTyMa O3TH KOMIO3WIMK OBUIM HWCIOJIB30BaHBI B Ka4yeCTBE
BBICOKOKQUECTBEHHBIX TMPHUCATOK K JTOpokHOMY OuTymy. C 3TOM 1eNblo, MPUTOTOBICHHBIC
kommo3uiuu B komuuectBe 0,4% u 0,6% Obutn 100aBiIeHBI K OMTYMY. YCTaHOBJICHO, YTO
no0aBJjIeHHE K OUTYMYy MallbIX KOJMYECTB 3THUX KOMITO3WIIMK M3MEHsET ajare3uto ¢ 3 go 1
Oana. Ccputasich Ha TOKa3aTeld KayecTBa OMTymMa MOXKHO OTMETHUTh, YTO TPHU J00ABICHUU
0,4% u 0,6% TPUTOTOBICHHBIX KOMIIO3UIIMI Ha OCHOBE CUHTE3MPOBAHHBIX aMUJI0AMUHOB
npu cootHomeHnu CHK:IIDIIA = 5:1monbp u MoTopHOro mMacia M-8B ¢ KOHIIEHTpanusaMu
5+15% Kk GuTyMy pe3ynibTaThl yay4IIatoTCs.

STUDY OF COMPOSITIONS OF SYNTHETIC PETROLEUM ACIDS BASED
ON AMIDOAMINES AND M-8B (AVTOL) MOTOR OIL AS ADDITIVES
TO ROAD BITUMEN

Afandiyeva L.M., Aliyeva L.I., Musali V.X., Nasibova G.Q.,
Askerova S.Y., Abbasov V.M.

Summary

Amidoamines were synthesized based on synthetic petroleum acids (PEPA) and
polyethylene polyamine (PEPA) in a molar ratio (1: 1-6 :1). Compositions of a mixture of
synthesized acids and motor oil M-8B in various percentages (95-15%) were prepared. In
order to improve the quality indicators of road bitumen, these compositions were used as high
quality additives to road bitumen. For this purpose, the prepared compositions in the amount
of 0.4% and 0.6% were added to the bitumen. It was found that the addition of small amounts
of these compositions to bitumen changes the adhesion from 3 to 1 point. Referring to the
quality indicators of bitumen, it can be noted that adding 0.4% of the prepared compositions
based on synthesized amidoamines at a SNK: PEPA ratio of 5:1 mol and M-8B motor oil with
concentrations of 5 + 15% the results are increasing.
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Introduction

Substances such as short-chain greasy acids and alcohol are solvent in both water and
oil (e.0. paraffin hydrocarbon) solvents. The hydrocarbon portion of
the particle is dependable for  its  solubility in  oil, whereas the  polar -COOH
has adequate partiality for water to drag a short- length non-polar hydrocarbon chain
into fluid arrangement with it [4, p.6-14]. The circular portion of the particles speaks to the
hydrophilic polar head gather and the wayward portion speaks to the non-polar hydrocarbon
chain. Surfactants also known as surface-active compounds are amphipathic and
amphiphilic particles comprised of a nonpolar hydrophobic portion, which is joined to a polar
or ionic portion (hydrophilic) [1,p.3-48]. Surfactants lower the surface and
interfacial pressure between two media since of their particular characteristics. At the
interface, surfactants align themselves so that the hydrophobic part is in air (or oil) and
hydrophilic part in water. [2,p.14-19]. There are diverse application areas of surfactants. This
is explained with the important ability of surfactant. Researchers have gotten important comes
about from utilizing greasy corrosive and amines as reactants [3,p.24-34]. The show work



is devoted to obtainment and consider of unused surfactants based on myristic acid and
diethylene triamine.
Experimental Part

Myristic acid diethylene triamine was carried out at 75-80°C during 10-11 hours at
equimolar ratio. The other salt was obtained at 2:1 ratio of myristic acid and diethylene
triamine. The reaction continued 10-11 hours at 70-85 °C. The final product at equimolar ratio
was whitish and like frozen fatty oil while for the second product it was light orange and also
like frozen fatty oil.

The reaction mechanisms are as below:

NH,-(CH:);-NH-(CH;)»-NH; + Cy3H;;-COOH — NH,-(CH,),-NH-(CH;),-NH2 ---HOOC-C;:H;

Salt 1
NH,-(CH,),-NH-(CH,),-NH; + 2C3:H-COOH ——» NH,-(CH,);-NH-(CH,),-NH,
C,3H;7-COOH HOOC-C,;H;;
Salt 2

The first product is more soluble in water at room temperature than the second one.

Surface tension (y) values were determined by using a KSV Sigma 702 tensiometer
(Finland). Different concentrated solutions between 0.0002-0.006 mol/l approximately have
been prepared and surface tension of them have been measured at water-air border.

Results and Discussion

One of the most important properties of surfactant are surface-activity. This property
has been learned using Tensiometer. The solutions of different concentrations have been
analyzed and the graph of y (surface activity) versus ¢ (concentration) have been plotted in
Figure 1. Besides that the surface activity parameters have been calculated.

Critical Micelle Concentrations (CMC) of the obtained salts were determined as
0.75*10™ and 1.51*10™ mol/l respectively. Besides that,ycuc, surface pressure (rmemc), Cao
(the concentration for decrement of y by 20 mN/m), adsorption efficiency (pC20= —logC2o),
as well as CMC/Cyo (interfacial activity) parameters of obtained surfactants were determined.
Figure 1. Surface tension at water-air interface versus concentration of the obtained salts at
20°C
Maximum surface excess concentration (I'max) and minimum area of one surfactant molecule
at water-air border (Amin) Were calculated using the given equations.

Fpe=_ 1 dy
max _ % lim =2
n*RxT c-cMmc dinc
where n is the number of dissociated ions which is 2 and 3 respectively for Salt 1 and Salt 2,
R is universal gas constant (8.314 J/mol*K) and T is absolute temperature;
1016

Na * U'max
Surface activity parameters for two salts are shown in Table 1.

Amin =



Surface activity parameters of the synthesized surfactants.
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Table 1.
Surfactant cMC*10* Yceme Teme | C20%10° | pCo | CMC/Co0 | Iy *10°° | Ay * 102
(mol/L) (mN,m) (mN,m) | (mol/L) (mol/cm?) | (nm?)
Salt 1 0.75 25.84 46.54 0.040 412 18.83 0.74 225.77
(20°C)
Salt 2 1.51 28.37 4401 0.076 3.82 20 0.67 248.23
(20°C)

Analyzing the parameters included in the table above Salt 1 has higher CMC and
while Salt 2 has larger surface area of one molecule. This can be explained with the different
solubility characteristics. It is valuable to note that surface tension of Salt 2 can be measured
at higher temperature at which this product shows better solubility property.
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SYNTHESIS AND SURFACE TENSION OF NEW SURFACTANTS BASED ON
MYRISTIC ACID AND DIETHYLENE TRIAMINE

Zarbaliyeva I.A. Nabiyeva H.T. Alimova A. N.

Summary

In this research work one of the most important components using as cleaning agent for
oil spills have been synthesized and studied. The salts have been produced using myristic acid
and diethylene triamine at different mole ratios. The reaction schemes and conditions have




been given. The structure of the salts have been confirmed using IR-, NMR- and UV-
spectrometers. The surface activity parameters of the salts have been learned comparatively
and at the end analyzing the parameters separately final recommendations have been given
about application areas.

MIRISTIK TURSU VO DYETILEN TRIMININO OSASLANAN YENI
UZLUKLORIN SINTEZI VO SOTHI GORGINLIiYi

Zarbaliyeva 1.A. Nabiyeva H.T. Alimova A. N.
Xiilasa

Bu todqiqat isindo neft dagilmalari zamani vacib olan on 6nomli neftyigict maddalor
sintez olunmus vo Oyronilmisdir. Miristin tursusu vo dietilen triamindon istifado edorok
miixtolif nisbatlordo duzlar alinmisdir. Reaksiyanin sxemi vo soraiti verilmisdir. Duzlarin
qurlusu 1Q-, NMR- vo UB- spektrometrlorlo tosdiglonmisdir. Duzlarin sothi aktivlik
parametrlori miiqayisali sokildo Oyronilmis vo parameterlorin analizi naticosindo totbiq
saholoari ilo bagli son tokliflor verilmisdir.

CHUHTE3 U HOBEPXHOCTHOE HANIPSI’KEHUE HOBBIX IIAB HA
OCHOBE MUPUCTOBOM KUCJIOTbBI U JIUDTUJIEHTPUAMHHA

3apoanueea U.A. Haouesa X.T. Anumosa A. H.
Peszome

B or1oit umccrnemnoBatenbckoil pabore ObLIM CHHTE3MPOBAHBI W HM3YYCHBI OJIUH U3
BXHEHIINX KOMIIOHEHTOB, UCIOJIb3YEMBIX B KaUECTBE OYHILAIOIIETO CPEJICTBA OT Pa3IMBOB
Heptu. Conm ObUIM TIONYYEHBI C HUCIOJB30BAHUEM MHUPUCTUHOBOM  KHCIOTHI U
TUAITUIICHTPUAMUHA B PA3IMYHBIX MOJBHBIX COOTHOIICHUsIX. [IpUBEAEHBI CXEMBl U YCIOBHS
peakuuii. CrtpykTypa coseii mnoarBepxkaeHa c¢ nomompbio HK-, SAMP- u V-
CHEKTPOCKOMUYECKOro MeToAa. llapaMeTpbl MMOBEPXHOCTHOM aKTHBHBIX COJNieH ObLIH
CPaBHHTEIBHO W3YYCHBI U, aHAJIM3UPYsA MapaMeTphl OBLUIM TPEAIOKEHBI B Pa3IMIHBIX
00J1acTSIX TPUMEHEHUSI.

VAKUUM QAZOYLUNUN HIDROKREKINQI PROSESINO TOZYIQIN
TOSIRININ TODQIQI
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Neft emal1 sonayesindo daha agir va yiiksok miqdarda kiikiirds malik neftlorin emala calb
olunmasi ilo neftin emal dorinliyinin artirilmasi vo ixrac olunan neft mohsullarinin
keyfiyyatinin yiiksoldilmasi osas mosololordon biri olaraq qalir. Agir neft xammalin
hidrokrekingi neft emli sonayesinin gostorilon toloblorini ddoyir Ki, bu da hidrokreking
prosesinin giiciiniin artmasina sabab olur. Masalon, Rusiya FR-0 moxsus neft emal1 sirkotlori
2020-ci ilodok 10 hidrokreking qurgusunun istifadoys verilmasini layiholosdirmisdir [1].
Hidrokreking proseslori arasinda yiiksok keyfiyyotino vo onlara olan yiiksok tolobata gors
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kerosin vo dizel fraksiyalarinin osas mohsul gismindoe alinmasina istigamatlonmis proseslor
daha ¢ox maraq kosb edir. Hidrokreking proseslorihom reagent vo mohsul axininin togkili, hom
do prosesin soraiti vo ona uygun olaraq istifado edilon katalizatorlarin xiisusiyyotlorino goro
forglonir. Masolon, birmarhalsli hidrokreking prosesindo yalniz hidrogen sulfidine déziimlii
katalizatorlardan istifado etmok mimkindlr, yenidon istifado variantli hallarda iso kiitlovi
polinaften molekullari, xtisusilo politsiklik kondenslogmis aromatik birlogsmolorin ¢evrilmasini
tomin edon Katalizatorlardan istifado etmok vacibdir, belo ki, oks halda bu birlosmolorin
resirkulyasiya edon gqaligda yigimi bas verocok, bu da konversiyanin azalmasina,
katalizatorlarin iglomo miiddotinin diismosine va hatta qurgunun siradan ¢ixmasina sabab ola
bilor [2,3]. istonilon variantli hidrokreking zamami arzu olunmaz qarisiglardan tomizlonmosi
Uclin xammal ilk ndévbado goruyucu tobogenin Kkatalizatorlar1 tizorindon Kegirilir, sonra
hidrotomizlonmoys moruz edilir va yalniz bundan sonra hidrokreking olunur.

Hesab edilir ki, hidrokreking katalizatorlarinda krekinq funksiyasini dastyicinin tursu
moarkozlori yerino yetirir. Lakin [7-8] islorinds tursu morkozlorinin sulfid komponentlorinin
hissaciklari tizarinde do moévcud ola bilmesi vurgulanmigdir. [8] isindo gostorilmisdir Ki,
WS,/Beta katalizatorlarinda volframin miqdarinin artmast ilo gicli tursu morkozlorinin
miqdar1, eyni zamanda oksigenin udulmasi vo hidrokreking zamani kumenin aktivliyi
maksimumdan kegir (torkibdo 17% W olmasi zamani). Miisahido edilon asililiq belo izah
edilmisdir ki, volframin Beta secoliti lizorino ¢okilmasi seolito moxsus tursu morkazlorinin
miqdarinin azalmasina, eyni zamanda WS> ilo bagli olan tursu qruplarinin yaranmasina da
sobab olur, bu qruplar hidrogen miihitindo formalasan — SH qruplarina aid edilir. Bundan
olavo, katalizatorun sulfid komponenti {izorinds krekinginin dolay: siibutlari, anilin istiraki ilo
NiW/SiO,-Al>0s3 katalizatoru lizerinds dekanin hidrokrekingi ilo gostorilmisdir [9].

Toqdim edilon mogalodo goriilon isin mogsadi Baki neftlorindon alinan vakuum
qazoylunun laboratoriyada modifikasiya edilmis Ni, Mo torkibli aliimosilikat katalizatorunun
istiraki ilo hidrokrekingini apararaq, ekoloji tomiz dizel yanacag1 vo katalitik kreking prosesi
ucun yiiksokkeyfiyyotli xammal almaqdir. Vakuum gazoylunun hidrokrekingi 3-8 MPa
tozyiq, 400-450 °C temperatur intervalinda, hocmi siirat 0,7-2,0 saat®, Hz: xammal 1000 I/1,
reaktorunun hacmi 200 ml olan axar tipli Macar qurgusunda aparilmigdir. Prosesdon alnan
hidrogenizat atmosfer-vakuum qurgusunda qovularaq benzin (q.b.-200 °C), dizel fraksiyasi
(200-360 °C) va qaliga > 360 °C ayrilaraq har bir fraksiya ayri-ayriliqda tadqiq edilmisdir.

Ni vo Mo metallartyla modifikasiya edilmis aliimosilikat katalizatorunun istirak: ilo
vakuum gazoylunun hidrokrekingi prosesino tozyiqin tosiri todqiq edilmisdir. Tozyiqin
hidrokreking prosesino tosisri 3-8 MPaintervalinda 0yronilmisdir. Alinan naticalorin analizi
gostorir ki,  hidrokreking  prosesindo  tozyiginazalmast xammalin  parcalanma,
hidrokiikirdsiizlosma va hidrogenlogsmoa dorinliyinds azalmaya sabab olur. Belaliklo, tozyiq 8
ilo 3 MPa arasinda doyisdikdo, hidrogenolizin torkibinds kiikiird birlogsmalarinin ¢evrilma
doracasindaki dayisikliklor aralifi 94.5-92% -dir, bu da g¢evrilmonin asag1 doyerinda belo
hidrogenizatdaki kiikiirdlii birlogmslorin miqdarinda lazimi azalmani tomin edir. Tozyiqin
azalmas1 xammalin parcalanma dorinliyinoe daha shomiyyatli tasir gostarir.

Baglangic xammalin torkib hissalorinin  hidrogenlosma  dorinliyina  tozyiqin
azalmasinin tosiri daha ¢ox 6ziinii gostorir: belo ki, prosesi 3 MPa tozyiq altinda apardiqda
hidrogenizatin torkibindo aromatik karbohidrogenlorin konsentrasiyasint oks etdiron
sulfatlasan karbohidrogenlorin miqdari, 8 MPa tozyiqdo aparilan proseslo miiqayisado ~% 9
hacmindo artir.

Tozyiqin vakuum gqazoylunun hidrokrekingi prosesino tosirinin naticolorino osason
mioyyan edilmisdir ki,tozyiq 3 MPa-dan 5 MPa-ya qodor artdiqda dizel fraksiyasinin giximi
35 %-don 44% Kkiitloys qoder artir. Tozyiqin sonraki 5 MPa-dan 8 MPa-ya artimi dizel
fraksiyasinin ¢iximinin 48%-dok artmasina sobob olur. Yoni comi 4 % artim miisahids olunur.
Tozyiqin 5 MPa-dan 8MPa-ya artirilmasi kapital xorclorinin nisboton artmasina sobab oldugu
Ucln hidrokreking prosesini 5 MPa-da aparilmasi magsadauygun hesab edilmisdir.



Beloliklo, Baki neftlori qarigigindan alinan vakuum gqazoylunun Ni, Mo metallar1 ilo

modifikasiya edilmis aliimosilikat katalizatorunun istiraki ilo hidrokrekinqindon 44-48% kiitlo

dizel

fraksiyasinin vo katalitik krekeking prosesi iiclin xammalin alinmasinin miimkiinliiyii

gostorilmisdir.
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VAKUUM QAZOYLUNUN HIDROKREKINQI PROSESINO TOZYIQIN
TOSIRININ TODQIQI
Muxtarova G.S., Quliyeva R.A., Qasimova Z.9., Hiiseynova R.1.

Xiilasa
Tezisdo Baki neftlori qarisindan alinan vakuum gazoylunun Ni, Mo-lo modifikasiya

edilmis alimosilikat katalizatorunun istiraki ilo hidrokrekingi prosesina tozyiqin tosirinin
naticolori verilmisdir. Tozyiqin hidrokreking prosesina tosisri 3-8 MPa intervalinda
oyronilmisdir. Miloyyan edilmisdir Ki, tozyiq 3 MPa-dan 5 MPa-ya qodor artdiqda dizel
fraksiyasinin ¢iximi 35 %-don 44% kiitloys qadar artir. Tozyiqin sonraki 5 MPa-dan 8 MPa-
ya artimi dizel fraksiyasinin ¢iximinin 48%-dok artmasina sobob olur.

STUDY OF THE EFFECT OF PRESSURE ON THE HYDROCRAKING
PROCESS OF VACUUM GASOIL

Mukhtarova G.S., Guliyeva R.A., Gasimova Z.A., Huseynova R.1I.
Summary
The article presents the results of the effect of pressure on the hydrocracking process

of vacuum gas oil (obtained from Baku oils mixture) in the presence of aluminosilicate
catalyst modified with Ni, Mo. The influence of presure on hydrocracking process was
studied at the range of 3-8 MPa. It was revealed that the yield of diesel fraction increases
from 35 % to 44% wt. with growthing of pressure from 3 MPa to 5 MPa. The output of
diesel fraction growths to 48% with further increasing of pressure from 5 MPa to 8 MPa.



HCCJEJOBAHHUE BJIMSHUA TABJIEHUSA HA IIPOHECC
I'MAPOKPEKUHI'A BAKYYMHOI'O I'A30UMJIA

Myxmapoea I'.C., Kyaueea P.A. Kacymoea 3.A., I'yceitnosa P.H.

Pe3rome

B Te3uce mpeacraBieHbl pe3yiabTaThl UCCICAOBAHUS BIUSHUS JABJICHUS Ha IMPOIECC
THAPOKPEKMHIa BAaKyyMHOI'O Ta30MiIs M3 CMeCH OaKMHCKUX HepTHEH C ydacTHeM
ATFOMOCHJIMKATHOTO Kartaiu3atopa, monuduiupoBanHoro Ni, Mo. BiusHue maBnenus Ha
IIpoLIECC THIPOKPEKUHra uccienoBaiu B auamnazone 3-8 Mlla. beuio oOHapyxeHo, 4To Ipu
yBeaumdyeHun napieHus ¢ 3 Mlla no 5 MIla Bbixoa nu3enbHON (Gpakiuy YBETMYHBACTCS C
35% no 44% wmac. IloBeiienue pasienus co caeayroummx 5 Mlla no 8 MIla yBenuuuBaer
BBIXOJT U3eNbHON (hpakuuu Ha 48%.

®U3NKO-XUMHUYECKHUE CBOMCTBA ITPOAYKTOB
OKCHUIIPOIIMJIIMPOBAHUSA UMHUIA30JINHA HA OCHOBE
JUCTUIJINPOBAHHBIX ITIPUPOJHBIX HE®TAHbBIX KUCJIOT U
IMOJIMITUJIEHIIOJIMAMHWHOB

Mameozade D.A.
Huemumym Heghmexumuueckux Ilpoyeccoe um.axao. FO.I'. Mameoanuesa, 2. baxy

KiaroueBble cJjoBa: oxcuo nponujierna, uMudas’OﬂuH, NOBEPXHOCMHO-AKMUBHbLE
coeduHeHuﬂ,Oﬂueomepumb;uﬂ

Keywords: propylene oxide, imidazoline, surfactants, oligomerization

Acar sozlar: propilen oksidi, imidazolin, sathi-aktiv birlogsmalor, oliqgomerlogma

Kak wu3BecTHO, OKCHAJIKUIMPOBAaHHBIE AMHUHBI HAXOAAT IIMPOKOE MPUMEHEHHUE B
KauecTBe AaHTUKOPPO3UOHHBIX MPUCATOK K MaclaM U Pa3Iu4yHbIM TOIUIMBAaM, TOBEPXHOCTHO-
AKTUBHBIX BEIIECTB, B (hapMaleBTUUECKOU MPOMBIIIJICHHOCTH, 8 TAK)K€ BO MHOTHUX OTPaCIIsX
HapoOJHOTO Xo03sWcTBAa. Tak Hampumep, MacjIopacTBOPUMbBIE OJUTOMephl  (EHOIBHBIX
coenunenuit /gpenomna, n-ankmi(Cs-Ci2)penonon/ u Oenzoryanamuna (1,3-nuamMun-5-henHun-
2,4,6-Tpra3uHa) C OKCHIOM TIPONHJICHA, a TAaKKe CamMoro OEH30ryaHaMHWHA C OKCHIOM
npornuiera (OIT) [1, 2] pekoMeHOyIOTCS B KauecTBE MPHUCANOK PA3IMYHOTO Ha3HAUYECHUS B
COCTaBE MOTOPHOTO U HWHIYCTpUATbHOrO Macen [3]: NpOTHBOM3HOCHBIC, MOIOIIHKE,
aHTUMHUKPOOHBIE, IETIPECCOPHBIE, AHTUOKUCIUTETbHBIC U T.1I.

I'onoBoit 00bemM NoTpedIeHHs] OKCHATKUINPOBAHHBIX aMHUHOB B MUPE MO UMEIOLIUMCS
JaHHBIM [4] TpeBbIlIaeT 7 MJIH. TOHH B TOJI.

B uyacTHOCTH, OKCHUIIPONMMJIMPOBAaHHBIE aMHUHBI YCHEIIHO TPUMEHSIOTCS IS
JTUKBHUJIAIIUU TOHKUX HE(PTSHBIX TUIEHOK C BOAHON MOBEPXHOCTH, SIBJISIFOIIMXCS MOCIEACTBHEM
paznuBoB HePTH U HePpTenpoaykToB [5-7]. IlocnmencTBus MOMOOHBIX aBApPUIHBIX CUTYyaIlHi
MpH JO0OBIYE U TPAHCIOPTUPOBKE HEPTH MO BOAHBIM IMOBEPXHOCTSIM HAHOCAT OOJNBIION Bpe,
KaK MOPCKHMM OpraHu3MaMm, Tak U 370poBbil0 Jtojel. CepbE3Hble YOBITKH TEPIUT TAKXKE U
MUpOBasi SKOHOMHKA. [lo 3TOM mNpuyYMHE NOMCK HOBBIX BEIIECTB CXOXKEro COCTaBa,
o0jafaoluX OJHOBPEMEHHO THUIPOMUIBHBIMU M TUAPOGOOHBIMM TpyIIaMU B COCTaBe
MaKpOMOJIEKYJ, IPECTABISICTCS aKTyaIbHON TTPOOIEMOIA.

[Ipecnenys 5Ty uenb, ObBUIM CHHTE3UPOBAHBl MPOAYKTHl OKCHUIPONMJIMPOBAHUS
MMUJA30JIMHA HA OCHOBE JUCTWIUIMpOBaHHBIX HepTsaHbXx  kucimor (JAIMHK) wu
nonmaTrieHnonuamMuHoB (I1911A) — mpu monsHOM cootHomenun JITHK x TIDITA 3:1.
OxkcunponunaTel MOJYYEHbl B PEAKTOPE Kadarollerocs aBTOKJIaBa IMPU OJHOBPEMEHHOM
HarpeBaHuu /0 Hayana MaJeHHsl JaBJICHMS, YTO CBHUJETEIbCTBYET O 3aBEPIICHUU DPEaKIIHH.
Becs npouece qiurest ~ 4-5 u.



boumn  TmarenbHO MccienoBaHbl  (U3MKO-XMMHYECKHE CBOICTBA  MOJTYYEHHBIX
onuroMepoB. OHU TPENCTABISIIOT COOOW BsI3KHME, TEKydHWe MpPH KOMHATHOM Temreparype,
TEMHO-Oypbie KUAKOCTH. [lokazarenu mpenoMIICHUS OKCHIIPOIMIIATOB, TOJIYYCHHBIX MPH
MOJILHOM COOTHOIIIEHHH HMMHIa307uMHa K okcuay mnpomwiena 1:(5-40), komeOmorcs B
npezaenax np?® = 1.4951 — 1.4525. OTHOCHTENBbHAS IIOTHOCTH MEHSETCS COOTBETCTBEHHO B
WHTEpBaJe ds® = 1.027 - 0.992. B 1ienom ¢ YBEJIMYECHHEM MOJIBHOTO KOJIMYECTBAa OKCHJIA
ImpornuieHa HaOMoJaeTcsi yMEHBIICHHE 3HAYeHMM  MOKa3zaTedsl  IpeiOMIICHUS |
OTHOCHUTEIILHOU IJIOTHOCTH B PSY MOTYYCHHBIX MPOTYKTOB.

MaccoBble J07M HEJIETYyYUX BEIIeCTB B COCTABE CHHTE3MPOBAHHBIX OJIUTOMEPHBIX
coequHeHmnit 6puH omnpenenensl coraacHo [OCT 31939-2012. B ocHOBHOM MOXHO OTMETHTH
0o0paTHYI0 3aBHCHUMOCThH COJIEp)KaHWs HEJIETY4YMX BELIECTB MPU BO3PACTAHUM YHMCIA MOJEH
OKCHJIa TpomnuwieHa B oiuroMepHoM mnpoxaykre. Camoe Bboicokoe 3HaueHue 98.05%
3aUKCUPOBAHO MPHU MOJHHOM COOTHOLICHMM HMMHAa30JMHa K okcuay mnpormwiena 1:10.
Camoe Hu3koe 3Hauenne 57.58% - mpu 1:40.

N3-3a HECKONBbKO TYCTONH KOHCHCTEHILIUU MPOJYKTOB OMpEE/IeHNE UX KHHEMATUYECKUX
Bsa3kocTel npu 20°C oka3anoch 3aTpyIHUTENbHBIM, TaK HAlpUMEpP, OAUH U3 OJIMTOMEPOB
(MonbHOE cooTHomieHne nmuaasonuaa k OIT 1:20) Belgan CAMIIKOM OOJIBIIOE 3HAYEHHE:
958.74 mm?/c. Tlo 9Toif MpHYNHE BA3KOCTH OCTANBHBIX OKCHIIPONMIATOB (PMKCHPOBAIH MPH
40°C Ha npubope StabingerSVM — B mpegenax ot 42.971 mm%/c (1:25) mo 373.58 mm‘/c
(1:15). OTuérnuBoit 3aKOHOMEPHOCTH TIPU 3TOM HE HAOJI0AaeTCA.

C yBenm4eHHEM MOJIBHOTO COJICpPIKaHMsI OKCHJIA MPOTHJICHA TTPOCIICKUBACTCS 3aMETHOE
YMEHbILIEHUE TEMIIEPaTyphbl 3aCThIBaHUS. TakK, OJTUTOMEPHBIE OKCUITPOIWIATHI, MOTyUYEeHHBIE
IIPY MOJIBHOM COOTHOIIeHnU numuaasonuHa k OII 1:5, umerot TemnepaTypy 3acTbiBaHUs
+6°C mns, a npu 40 momsx OIl sror mokaszarens 3HauuTensHO HIke: -30°C. Tlpurtowm,
MOJIYYCHHBIC  OKCHUIPONIIATEI  JEMOHCTPHPYIOT  JOCTaTOYHO HU3KHE TEMIIEPaTyphI
3aCThIBaHUS HAYMHAS C MOJBHOTO COOTHOIICHMS] MMHIA30JMHA K OKCHIY MPOMUIIEHA yXKe C
1:25 (-24°C).

CHHTe3UpOBaHHBIE OJMTOMEPHl TOJHOCTBIO PACTBOPAIOTCS B TAaKUX TMOJSPHBIX
PaCTBOPUTEIIAX, KaK STUIIOBBIN, W30MPOIMUIOBEIN, OYTHIOBBIN CIUPTHI, TUMETHI(HOpPMAMHUI.
W3 4yncna HEMmONApPHBIX PACTBOPHUTENEH ONUTOMEPHI PACTBOPSIOTCS B TONyolle, OCH3WHE U
KepOCHHE — B TMIOCJICIHUX JBYX IIOJTHOE PACTBOPEHUE HAOJIIOAETCs B pacTBOpax C
koHleHTpanuedr no 0.5 %, BbIme mNpociexUBaeTCs HAIMYUE HEPACTBOPEHHBIX YACTHIL.
Bo3MmoxkHO, 3TO CBA3aHO C HajduuueM O0oJjiee BBICOKOMOJIEKYJISPHBIX OJMTOMEPHBIX
MakpOMOJIEKYyJl B COCTaBe KOHEYHOTO MpOJAyKTa. B yalT-cmupuTe Takke MPOUCXOAUT
JaCTHYHOE PACTBOPCHHE C BBIMTAJICHUEM OCaJIKa.

Brrmieonucannbie OKCHUTIPOTIIIIATHI UMUa30JIMHA JEMOHCTPUPYIOT
Herenucneprupyromue # HedTecoOMparmue CBOWCTBA W B HACTOAINIEE  BpeMs
MOJIBEPTratOTCsl UCHBITAHUSM Ha MPUTOAHOCTH i cOOpa TOHKUX HEPTIHBIX IUIEHOK C
MMOBEPXHOCTH BOJIBI.
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®HU3UKO-XUMHUYECKUE CBOMCTBA ITPOAYKTOB
OKCHUIIPOIIMJIMPOBAHUA UMHUIA30/IMHA HA OCHOBE
JUCTUIJIMPOBAHHBIX ITPUPOJHBIX HE®TAHbBIX KUCJIOT "
INOJIMITUJIEHIIOJIMAMUHOB

Mameozaoe D.A.
Pe3rome

[TonydyeHbl HOBBIE MOBEPXHOCTHO-aKTHBHBIE COCAMHEHHUS OJIUTOMEpH3aIlel OKCHaa
MPOMIWICHA ¥ MMHUAA30JIMHA Ha OCHOBE JUCTHUJUIMPOBAHHBIX MPUPOIHBIX HEPTSHBIX KUCIIOT C
MoJIMATIIICHTTOIMaMuHamMu.  OmnpeneneHbl WX (QU3NKO-XHUMHYECKHE CBOWMCTBA, TakWe Kak
KMHEMaTHU4ecKasi BSI3KOCTh, TeMIlepaTypa 3aMep3aHus, COJIep:KaHWE HENeTy4yUX BEIIECTB,
pPacTBOPUMOCTh B TMOJSIPHBIX M HEMOJAPHBIX PACTBOPUTENSAX, OTHOCUTENIbHAS TUIOTHOCTh U
T.1.

PHYSICOCHEMICAL PROPERTIES OF OXYPROPYLATION PRODUCTS OF
IMIDAZOLINE BASED ON DISTILLED NATURAL PETROLEUM ACIDS AND
POLYETHYLENE POLYAMINES

Mammadzade F.A.,
Summary

New surface-active compounds have been obtained by oligomerization of propylene
oxide and imidazoline based on distilled natural petroleum acids with polyethylene
polyamines. Their physicochemical properties, such as kinematic viscosity, freezing point,
mass fraction of non-volatile components, solubility in polar and non-polar solvents, relative
density and etc., have been determined.

DISTILL® OLUNMUS TOBIii NEFT TURSULARI ILO
POLIETILENPOLIAMINLOR OSASINDA IMIiDAZOLINLORIN VO PROPILEN
OKSIDININ OLIQOMER TOROMOLORININ FiZiKi-KIMYOVI XASSOLORI

Mommoadzads F.A.

Xiilasa
Distillo olunmus tobii neft tursulart vo polietilenpoliaminlor osasinda imidazolinlorin
oksipropillosmasi ilo yeni sothi-aktiv maddslor sintez olunmusdur. Onlarin fiziki-kimyavi
xassolori  toyin edilmisdir: kinematik 6zlulik, donma temperaturu, ugucu olmayan
birlogmolorin faizlo miqdari, polyar va geyri-polyar halledicilords hallolma, nisbi sixliq va s.



DIETANOLIZOPROPANOLAMIN VO DESILYODID 9SASINDA YENIi iON-MAYE
TiPLi NEFTYIGICI REAGENT

Nasibova S.M.
Azarbaycan Milli Elmlor Akademiyasi Nefi-Kimya Proseslori Institutu, Bak:

Acar sozlor: ion-maye, sathi-aktiv maddo, sathi gorilma, xUsusi elektrik keciriciliyi,
neftyigma

Kamo4deBble ciaoBa: wuonnas DfCMOKOCI’I’lb, No6EPXHOCMHO-AKMUBHbvle 6euecmeo,
NOBEPXHOCMHOE HAMSANCEHUE, YOeNbHAS INEKMPONPOBOOHOCHb, Heghmecobuparue

Keywords: ionic liquid, surfactant, surface tension, electrical conductivity,
petrocollecting

Xiilasa

Dietanolizopropanolamin va desil yodid asasinda yeni kation-aktiv, ion-maye tipli sathi-
aktiv madds sintez olunmus, bu mohsulun qurulusu ve torkibi 1Q-spektroskopiya Gsulundan
istifado etmoklo tosdiq edilmis, bir sira fiziki-kimyovi gostaricilori vo eloco do laboratoriya
soraitindo minerallasma doracasi miixtolif olan sularin tizorindon nazik neft tobaqesini konar
etmok qabiliyyati todqiq edilmisdir.

Odobiyyat aragdirmalari gostorir Ki, kegon asrin sonuncu onilliyindon baslayaraq
kimyagilarm ion-mayelorino artmaqda olan marag1 zoiflomir. Ion-mayelorin xassolorinin
miixtolifliyi, 0 climlodon iizvi, geyri-Uzvi, eloco do polimer maddoalorini boyiik migdarda
oziinds holl etmasi, geyri-korroziyaliligi, asagi 6zliililys malik olmas1 vo buxar tozyiqinin ¢OX
asagl olmasi, onlarin miixtalif neft-kimya sintezlori liciin effektiv katalizator vo ekoloji tomiz
(“yasil kimya”) halledici kimi istifadesino genis imkan yaradir. Onlarin goxfazali Katalitik
reaksiyalarda istifado edilmasi getdikco daha ¢ox maraq dairasino sobab olmusdur [1-4].
Onlar homginin biokatalizdo ifrat bohran halinda olan mayelorlo birgo totbiq oluna bilar [5].
Son illordo ion-maye tipli sathi-aktiv maddslordon (SAM) neftlo ¢irklonmis su sathlorinn
tomizlonmasinds miivaffaqiyyatlo istifado olunmasi imkanlar1 askarlanmigdir [6,7]. Butin
bunlar ion-maye tipli SAM-larin yeni niimayondalorinin sintezinin vo xassalorinin todqiqinin
aktual oldugunu gostorir.

Toqdim olunan is dietanolizopropanolamin (DEIPA) va desilyodid asasinda ion-maye
tipli yeni SAM-1n sintezina vo xassalarinin tadqiqine hasr olunmusdur.

Tacriibi hissa

DEIPA - Koreya Respublikasinin “Green Chemical Co., Ltd.”-nin tomizlik doracasi
98% olan mohsuludur.

Desilyodid - “Pub Chem” sirkotinin tomizlik doracasi 98 % olan mohsuludur.

Almmis maddonin 1Q-spektri ALPHA spektrometrinda (Bruker, Almaniya) 600-4000
sm™' dalga ododi diapazonunda gokilmisdir.

Maddonin sothi gorilma omsali () su-hava sorhadindo halganin qopmasi tsulu ilo
“Sigma 702 modelli tenziometrds (Finlandiya) toyin edilmisdir.

Mohlullarin elektik keciriciliyi AHUOH 4120 (Rusiya) markali konduktometrin
kémoyi ilo toyin edilmisdir. Konduktometrin &lgmo diapazonu 10* -10 S/m, 6lgmo
temperaturu 0 — 100 °C, nisbi xotas1 * 2 %-dir.

DEIPA vo desilyodid osasinda ion-maye tipli SAM-in sintezi magnit qarisdirict
yerlosdirilmis hermetik bagh siiso reaktorda 110°C temperaturda 2 saat miiddstindo intensiv
qarigdirma yolu ilo hayata kegirilmisdir. Son mohsul reaksiya qarisigindan kristallagdirma
usulu ilo tomizlonir.

Sintez edilmis yeni reagentin laboratoriya soraitinds neftyigiciliq qabiliyyati Pirallahi
neftindon istifado etmoklo minerallasma dorocosi miixtolif olan {i¢ tip su (distillo, igmali vo
doniz) sothindo nazik (qalinligi 0.17 mm) neft toboqgosi lizorindo dyronilmisdir. Reagentdon
5%-li sulu mohlul soklindos istifads edilmisdir. Reagentin effektivliyini xarakterizo edon



neftyigma omsali neft tobogosinin ilkin sahasinin, reagentin tosiri ilo yaranmis neft lokosinin
sahasing olan nisbati Kimi hesablanir.

Naticalar va onlarin miizakirasi

DEIPA va desilyodid asasinda 1:1 mol nisbatindo kvaternizasiya reaksiyasi ilo yeni
ion-maye tipli SAM - desildietilolizopropilolammonium yodid (DDEIPAY) sintez edilmisdir.
Reaksiyan1 sxematik olaraq asagidaki kimi tasvir etmok olar:

(C2H4OH)2C3HsOHN + CioH21) —  (C2H4OH)2C3HsOHN(CaoH21)J™

Alinmig son mohsul soffaf, acig-sari rengli bala bonzor, 6zI0 mayedir. Suda, etil
spirtindo, etilasetatda, asetonda yaxsi hall olur. Xloroformda gismon hall olur. Siiasindirma
omsal ng® 1,4975-dir. Sulu mohlulu galxalayarken giiclii képiiklonir.

Sintez edilmis DDEIPAY-in strukturu [Q-spektroskopiya Usulu ilo identifikasiya
edilmigdir. Spektrdo 3343 sm™-do O-H rabitasino aid valent rogslori, 2955, 2923, 2851 sm-
do CHsz vo CHa qruplarina aid C-H rabitesinin valent ragslori, 2627sm™-do ammonium
qrupuna aid udma zolagi, 1632sm™-do N-H rabitesinin deformasiya rogslori ve 1064 sm™-do
iso C-O rabitosinin valent ragslori miisahids olunur.

DDEIPAY-m sothi aktivliyi 24°C-do, maddonin miixtalif qatiligli sulu mohlullarmin
su-hava sorhadinds halganin qopmasi Usulu ils tayin edilmisdir (cadval 1).

Cadval 1.
DDEIPAY-in sulu mohlullarinin hava ilo serhadda sothi gorilmoe amsalinin giymotlori (24°C)

Mohlulun qatilig1,% kiilto

001  [0.025 [ 0.05 [ 0.07 [ 0.1 [0.2 [05 [07 [ 1.0
Sathi gorilma amsali, mMN/m
485 | 453 [ 408 [ 366 [ 3238 | 297 | 272 | 263 | 254

Cadvoldon goriindiiyli kimi, yeni ion-maye tipli SAM yiiksok sothi aktivlik niimayis
etdirir. O, su-hava sorhadindo o-n1 1% qatiligda 72.0 mN/m-don (SAM olmadiqda) 25.4
mN/m-5 godor asagi endirir.

Yeni ion-maye duzun elektrolit xassoli olmasi, onun miixtolif qatiliglarda
hazirlanmis sulu mohlullarinin xiisusi elektik kegiriciliyini konduktometriya iisulu ilo toyin
etmoklo tosdiglonmisdir. Naticalor cadval 2-do verilmisdir.

Cadval 2.
DDEIPAY-in xususi elektrik kegiriciliyinin qiymotlori (24°C)
Mbohlulun qatilig1, % kiitlo
0.005 [ 0.0125 | 0.025 | 0.0375 | 0.05 | 0.1 | 0.15 | 0.25 | 0.5
Xususi elektrik kegiriciliyi, mkS/sm
30.0 | 485 | 67.5 | 88.4 | 119.1 [ 2200 [345.0 |7450 [ 1230.0

Cadvaldon goriindiiyli kimi, yeni ion-maye tipli SAM yliiksak elektrik keciriciliyino
malikdir. Qeyd etmok lazimdir ki, su Gglin bu komiyyat 3-4 mkS/m-o barabordir.

Alinmig yeni reagentin laboratoriya soraitindo totbiq saholori do todqiq edilmisdir.
Tadqiqatlar minerallasma doracosi miixtolif olan {i¢ su (distillo, igmali, doniz) sathinin nazik
neft tobogosindon tomizlonmosi istiqgamatinds aparilmisdir. Mioyyan edilmisdir ki,
DEDIPAY hor U¢ suda glcli neftyigma xassosi niimayis etdirir vo maksimal neftyigma
omsali 40.5-dir. Reagentin tasir miiddoti 5 giindon ¢oxdur.
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NOVEL PETROCOLLECTING REAGENT OF iONiC LiQUID-TYPE BASED ON
DIETHANOLISOPROPANOLAMINE AND DECYL iODIiDE

Nasibova S.M.
Summary

A new cationic ionic-liquid surfactant was synthesized on the basis of
diethanolisopropanolamine and decyl iodide. The composition and structure of this product
was confirmed by the method of IR spectroscopy, a number of physicochemical parameters
were determined, and the petrocollecting capacity of the reagent obtained in relation to thin
films of oil on the water surface with various degrees of mineralization was studied in
laboratory conditions.

HOBBI HE®GTECOBUPAIOIIUN PEATEHT MOHHO-)KUIAKOCTHOI'O TUIIA
HA OCHOBE IU3TAHOJIM30ITPOITAHOJTAMHWHA U JEHNUJIMOAN A

Hacuboea LII.M.
Pe3rome

Ha ocHoBe nuITaHOIM30NpONAHONAMMHA W JACUUIMOIUAA CUHTE3UPOBAHO HOBOE
KaTHOHOAKTHMBHOE MOHHO-)KUJKOCTHOE IOBEPXHOCTHO-aKTHBHOE BemecTBo. Meronom HK-
CHEKTPOCKONUU MOATBEPHKACH COCTaB UCTPYKTypa 3TOr0 MPOAYKTa, ONpeseieH psaa Gpusnko-
XMMUYECKHX TOKazaTesleH, a Takke B JJAOOPaTOPHBIX YCIOBHIX M3ydeHa HedTecoOuparomas
CIIOCOOHOCTh TOJIYyUEHHOTO peareHTa IO OTHOLIEHHWI0 K TOHKUM IUIEHKaM He(pTH Ha
MIOBEPXHOCTHU BOJI C PA3JINYHON CTENEHBI0 MUHEPATU3ALUH.



HOJYYEHHUE U UCCJIEJOBAHUE ITPOTUBOKOPPO3UMOHHBIX
CBOMCTB AJIKWI®EHOJI®OPMAJBIAETUIHBIX OJINTOMEPOB
MOJUPULNPOBAHHBIX UMUJA30/IMHAMU HA OCHOBE
CUHTETHUYECKHUX HE®TAHBIX KUCJIOT U IIOJIMAMMUHOB

Aooynnaesa H.P., Amupacnanosa M.H, Anuesa JI. U.,
Ipenouesa JI. M.

Hayuonanvnas Axaoemusi Hayk Azepoaiioscana Uncmumym
Hegmexumuueckux Ilpoyeccos

Acar sozlor: alkilfenolformaldehid oligomerlori, modifikasiya, sintetik neft tursulari,
poliaminlor, imidazolinlor, korroziya.

Keywords: alkylphenol-formaldehyde oligomers, modification, synthetic petroleum
acids, polyamines, imidazolines, corrosion.
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Cpenu ¢eHoapopMaIbAETHIHBIX OJIUTOMEPOB, MOIUGUIIMPOBAHHBIE FE€TEPOATOMHBIMU
COCIMHECHUSIMH ~ COJICpPXKAIIMMK  a30T, 3aHuUMalT ocoboe Mecto. [1-3]. B pesynbrate
Mojubukauu  peHonpopManbAETHIHBIX CMOJI  A30THBIMM COEJUHEHUSAMH Onarojaps
B3aMMHOMY JCUCTBUIO (DYHKIIMOHAJIBHBIX IIEHTPOB JOCTHTACTCS IOJYYEHHUE MATEPHAIOB C
BBICOKMMHU I10KA3aTeJIIMU KaueCTBa U YMEHBIIEHHOW 3KOJIOTHUECKON BpelHOCThI0. C 1ebio
[IOJIyYEHUS HOBOTO psJa IMOJAOOHBIX BBHICOKOMOJIEKYJISIPHBIX COEIUHEHUI CHHTE3UPOBAHBI
MoHoankui(Cg-Ci2)peHondopmanbaeruanpie  omuromepsl  (ADDO),  oborarieHHbIE
NOJIIPHBIMU aMHUHHBIMU (parMeHTamu. M3yueHa cTpyKkTypa, (U3HKO-XUMHUUECKHE CBOICTBA,
omnpezeneHa 3pPeKTUBHOCTb, KAK KOMIIOHEHT KOHCEPBAIL[MOHHBIX KHUIKOCTEH.

B kauectBe Monmu¢pukatopa APDO wncnoab30BaHbl UMHUJIA30JUHBI, MOJyYEHHBIE Ha
ocHoBe cuHTeTHueckux HePTsaHbIX KucioT (CHK) m nmommamuuoB (ITA). CunTeTnueckue
He(TSAHbIE KHUCIOTHI TOJIyY€Hbl KHUCIOPOAHBIM  OKHCIEHHEM HadTeH-napaduHOBBIX
YTJI€BOIOPOOB, BBIACIEHHBIX W3 JM3EIbHOM (pakuuu cMmecu aszepOailkaHCKuUX HedTel,
KUIALleW B MHTepBaje Temmeparyp 217-349 °C B IPUCYTCTBUM KaTajau3aropa -
nopoikooopasnoro rpadena mapku GNTM-1 [4-5]. Muma301uHbl MOTyYeHbI B PE3y/IbTaTe
B3aumozeiicteuss CHK u noianamuuoB - pustunentpuamutna (JA9TA), TpusTUiIeHTETpaMUHA
(TOTA) u nonustunennonuamuHoB (IIOITA). Ilpu BbIOOpe MONBHBIX COOTHOILIEHHM
HCXO/HBIX KOMIIOHEHTOB IPEIyCMOTPEHO Hajluuue CBOOOJHBIX AMUHHBIX (ParMEHTOB B
cocrtaBe MMHUIA30JMHOB. CienoBaTelIbHO, MOJBHOE COOTHOILIEHHWE KHUCIOT K MOJMaMUHAM
COCTaBJISUIO B cirydae ucnonb3oBanus JI0TA u TOTA - 1:1, [ID11A - 1-2:1.

Cunres ADDPO wMoauduUUPOBAaHHBIX HMMMJIA30JIMHAMU  Pa3jMYHOTO COCTaBa
npoBopmics mnpu  Temmeparype 95-98°C. Ilpu HaOnrofeHUM B PEeaKIMOHHOM CMecH
MOMYTHEHUH YKa3bIBAIOIIMX HAa O0pa3oBaHHE KOHJCHCALMOHHBIX LIEHTPOB U 0Opa3oBaHue
OJIMTOMEPHOW 1ENH TeMreparypa, nonmwxanack 10 50°C mpu KOTOpOM, B CUCTEMY YacTAMH
BBOJIMJIM HEOOXOJMMOE KOJTMYECTBO HMHUIa30JIMHA U BHOBb TeMIlepaTypa MoBbIIIaNach 10 95-
98°C. Ilpm »TOil TeMIleparype peakius IPOJIOJKAIACh €Ile HEOOXOJAMMOE KOJIHYECTBO
BpeMeHH 10  oOpa3oBaHusi  CMOJbl.  M3yueHel  (U3MKO-XMMHUYECKHE  CBOMICTBa
MouduimpoBaHHblx ADDO. XopomuMm MOKa3aTeleM CHHTE3HMPOBAHHBIX OJUTOMEPOB
SBJIAETCS MX HEOIPAaHWYEHHAas PacTBOPUMOCThH B MOJIAPHBIX U HEMOJSPHBIX PacCTBOPUTEISIX,
YTO SBJSIETCS TIJIABHBIM IapaMeTpOM IIPU HCIOJIb30BAHUS HX B KadyeCTBE KOMIIOHEHTa
MUHEpaidbHBIX Macell. CTpykTypa moaudunupoBanHbeix ADDO uccrnenorana merogom UK-
cnekrpockonun Ha LUMOS HK-®ypre mukpockone ¢upmsl BRUKER B nuanasone
BOJHOBBIX yacTorT 600-4000 cm™. Ha ocHose pe3yJabTaTOB aHAIHM30B CTPYKTYypy ADDO,
MOJUGUIMPOBAHHBIX UMHUAA30IMHAMH pa3nuyHoro cocraBa Ha ocHoBe CHK u ITA moxHO
IPEJICTaBUTh B CIEAYIOILEM BUJE:



| | R-CL I

R CH,CH,NH, NN-CH,
HccnenoBansl nHruoupytonme cporicta AOOO MoaupHUIMPOBAHHBIX MMUAA30JIMHAMHU HA
ociope CHK wu IIA B Typ6unHom wmacie mapku T-30 B kommuectBe 5-10%. Ananmm3bl
npoBeneHbl coorBercTBeHHO ['OCT 9.054-75 (KoHcepBamuoHHBIE Maclia, CMa3Kd U
MHTHOMPOBaHHbIE MIEHKOOOpa3yrolue HePTIHbIE COCTaBbl) Ha cTaNbHbIX IutacTuHax 08I0 B
KnuMatndeckoit kamepe «Corrosion Box» B peknMe KOHJCHCAIIUM BO3AyXa /IO IMOSBICHUS
MEPBBIX OYAroB KOPPO3UHU. YCTAHOBJIEHO, YTO MpH J00aBieHuu B TypOuHHOe Macio T-30
ADODO moaudunupoanHoro umuaazoiauHoM Ha ocHoBe CHK u JIOTA B MonbHOM
cootHomenuu 1:1 (Ha 1 wMomp ankuiadeHosna 0,1 wMomp WMHAA30JIHMHA)
IIPOTUBOKOPPO3UOHHAs CTOMKOCTh YCWJIMBAE€TCS C YBEJIUYEHHEM €ro IMPOLEHTHOIO
cozepxanusi B macie u cocrasisieT 112 cyrok npu 5% u 118 cyrok npu 10%, 4yto siBnsercs
caMbIM BBICOKMM IIOKAa3aTeleM B CPAaBHEHHUM C KOMIIO3ULIMSMHU AaHAJOTHMYHBIX COCTAaBOB Ha
ocHoBe apyrux [1A.
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MOANPUILINPOBAHHBIX UMUJIA30/IMHAMU HA OCHOBE
CUHTETHYECKHUX HE®TAHBIX KUCJIOT U ITIOJIMAMHUHOB

Ab6oynnaesa H.P., Amupacnanosa M.H,
Anueea JI1.U., Ipenouesa JI.M.

Pe3rome
[IpoBenen nporecc Moaudukanuu aaKuiapeHoaIPOPMaIbIESTHIHBIX OJTUTOMEPOB

MMHIa30JIMHAMH Ha OCHOBE CHHTETHYECKMX HE(PTAHBIX KHCIOT M MOJMAMHUHOB. M3yueHsbl
CTPYKTYpa, (PU3MKO-XMMHUYECKHE CBOICTBA, INPOTUBOKOPPO3UOHHAS APPEKTUBHOCTH B
COCTaBE KOHCEPBAIlMOHHBIX JKUJIKOCTEH Ha OCHOBe TypOMHHOro wmacma wmapku T-30.
YcTaHoBieHO, 4TO anKuiI(eHonHopMalIbIeTHAHBIE OJIMTOMEPHl MOAU(UITUPOBAHHbIE
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MMUJIA30JIMHOM Ha OCHOBE CHHTETHYECKON HEPTIHOM KUCIOTHI ¥ TUATIICHTPHAMHUHA
00€eCIeunBarOT 3alIUTy CTaIbHOM MoBepxHOCTH 10 118 cyTok.

SINTETIiK NEFT TURSULARI VO POLIAMINLOR 9SASINDA
IMIDAZOLINLORLO MODIFIKASIiYA OLUNMUS
ALKILFENOLFORMALDEHID OLIQOMERLORININ ALINMASI VO
KORROZIYAYA QARSI XASSOLORININ TODQIQI

Abdullayeva N.R., Omiraslanova M.N.,
Aliyeva L.1., Ofondiyeva L.M..

Xiilasa

Sintetik neft tursular1 vo poliaminlor asasinda imidazolinlorlo alkilfenolformaldehid
oligomerlorinin modifikasiyast prosesi aparilmigdir. Sintez edilmis oligomerlorin strukturu,
fiziki-kimyovi xassolori vo T-30 markali turbin yagi osasinda konservasiya mayelorinin
torkibinds korroziyaya qarsi1 effektivliklori todqiq olunmusdur. Toyin olunmusdur ki, sintetik
neft tursulart vo  dietilentriamin  osasinda imidazolinlo modifikasiya olunmus
alkilfenolformaldehid oliqgomerlari polad sothinin miidafissini 118 sutkaya godor tomin edir.

OBTAINING AND STUDYING ANTI-CORROSIVE PROPERTIES OF
ALKYLPHENOLFORMALDEHYDE OLIGOMERS MODIFIED BY
IMIDAZOLINES BASED ON SYNTHETIC PETROLEUM ACIDS AND
POLYAMINES

Abdullaeva N.R., Amiraslanova M.N.,
Alieva L.1., Efendieva L.M.

Summary

The process of modification of alkylphenol-formaldehyde oligomers with imidazolines
based on synthetic petroleum acids and polyamines was carried out. The structure, physical
and chemical properties, anticorrosive efficiency in the composition of conservation liquids
based on turbine oil of the T-30 brand have been studied. It was found that alkylphenol-
formaldehyde oligomers modified with imidazoline based on synthetic petroleum acid and
diethylenetriamine provide steel surface protection for up to 118 days.

PENTAFENILBISMUTUN TURSULARLA DIFENILLOSMOSINDON Ph;BiX
FORMULLU BIRLOSMOLORIN SINTEZi

Kasamanli X H., 9liyeva V.S.

Gonca Doviat Universiteti
xevale.kesemenli@mail.ru

Acar sozlar: bismut, fenil, pentafenilbismut, trifenilbismut, aroksidlor, arensulfonat.
Keywords: bismuth, phenyl, pentaphenyl bismuth, triphenyl bismuth, aroxides,
arenasulfonates.

Son dovrlords {izvi sintezdo prosesin getmosi liglin yiiksok siirot, olverisli sorait vo
seciciliyi tomin edon effektiv reagent vo katalizatorlar kimi metaliizvi birlosmolordon istifads
olunur[1,4].Bu mogsadlor Ucln istifado olunan element-lzvi birlosmoalarin spektrinin
genislonmasi, vacib mosolo hesab olunur [3]. Bununla olagodar olarag, kegid elementlor
olmayan metallar kimyasinin fundamental masalslorindon biri, bismutun iizvi birlogsmalorinin
davamli olmasi va bu sahado tadqiq oluna bilmasinin mimkinliyadr [2,6].

Miiayyan olunmusdur ki, bismut-izvi birlogsmalorin komayila bir ¢ox bioloji aktiv
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maddoalor sintez olunur, o0 ciimladon, tobii alkaloidlorin analoglari, indol toromolori,
ginkolidlar vo makrolidlar.Kation va anionun bu strukturlari ils bu ciir komplekslorin alinmasi
metodlarinin islonilmasi siibhasiz ki, bu elm sahoslorindo bir sira todqigat obyektlorinin
genislondirilmasina imkan yaradacaqdir [5].

Miioyyon olunmusdur ki, Il vo V valentli bismutun fenil birlogsmolori Segici
oksidlagirlor. Hal-hazirda Uzvi sintezo mohdud sayda bismutun téromalari-trifenilbismut,
pentafenilbismut, tozilat vo trifenilbismutun trifliiorasetati, trifenilbismutun trifliiorasetati vo
u-oksobis (xlorotrifenilbismut) calb edilmisdir. Bu ona asaslanmisdir ki, molum davamli
bismut-zvi birlogsmolor azliq toskil edir.

Hal-hazirda todqiqatgilar torafindon ion olagali bismutsaxlayan komplekslorin miithiim
xassolori agkar olunmusdur. Belo ki, onlardan bozilori seqnetoelektriklordir, ifratkeciriciliyo
va ya yarimkegiricliyo malikdirlor. Bismut-iizvi birlosmalor yalniz praktiki shomiyyat dagimir.
Bismut atomunun boyuk Olcili olmast vo onun elektron qurulusunun xiisusiyyatlori,
koordinasyon sferanin boyuk imkanlari oldugunu gostorir.

Pentafenilbismutun vo Ph3sB1X2 (X=0OAr,0SO2R, OC(O)CCls, F, ReOs, NO2) Umumi
formuluna malik birlogmaolorin istiraki ils ligandlarin yenidon yerdoyismo reaksiyasi asasinda
PhsB1X formuluna malik birlosmalorin sintezi Ggln yeni Gsullar toklif olunmusdur.
Gostorilmisdir ki, pentafenilbismut vo pentafenilstibium ArBiX; vo ArBiX (X=Hal,
OSO2Ar) torkibli Bi(lll) birlogsmolorini fenillogdirir. PhsBiX2 (X=Br, NO3,OC(O)CHs3)
formullu birlogsmolor iso trifenilstibium ilo iso eyni zamanda hom oksidlosdirici, hom do
fenillogdirici agent rolunu oynayirlar. Naticodo ovozedicinin tobiotindon asili olaraq,
simmetrik (PhaSbX>) va ya geyri-simmetrik (PhsSbX) quruluslu stibium téromalari alinir.

Miioyyan olunmusdur ki, (1:1:1) mol nisbatindo hidrogen-peroksidin istirakila
triarilbismutun fenollarla vo sulfon tursulari (HX) ilo qarsiligh tesirindon (ArsBiX)0 Umumi
formuluna malik bismut birlosmoalori alinir.Verilon reaksiyada reagentlorin mol nisbatinin
doyismasi (1:2:1) ArsBiXz Umumi formuluna malik bismut birlogsmalarinin alinmasina sabab
olur. Aroksigrupda halogen atomlar1 saxlayan trifenilbismutun diaroksidlorinin alinmasi
zamani trifenilbismutun dihalogenidlarinin 9% ¢iximla alinmasi miisahids edilmisdir.

Miioyyon olunmusdur ki, pentafenilbismutun fenollarla (toluol,0,5-5 daq.,20°C)
qarsiligli tasirindan tetrafenilbismutun aroksidlori omalo galir:

PhsBi+HOAr—PhsBiOAr+PhH

Tetrafenilbismutun  aroksidlori havada davamli olan, alifatik vo aromatik
karbohidrogenlordo holl olan, sar1t vo ya sari-qohvoyi rongli kristal maddolordir.
Tetrafenilbissmutun aroksidlarinin arima temperaturu va ¢iximlari cadval 1-do verilmisdir.

Cadval 1.
Fenol va pentafenilbismutdan alinan tetrafenilbismutun aroksidlarinin
arima temperaturu va giximi.
No Birlagma T..°C Cixim, %-1o
1 Ph,BiOC¢H2(Br»-2,6)(t-Bu-4) 112 74
2 Ph4BIOC6H3C|2'2,6 115 80
3 PhsBIOCsH2(N0O2)3-2,4,6 175 81
4 Ph4BiOCGHz(Brz-Z,B)(N02'4) PhH 155 86
5 PhsBiOC¢H3(NO2)2-2,4 153 83
6 Ph4BiOC6HzBr3-2,4,6 133 80
7 Ph4BiOCeH:Cl,-2,4,6 132 83
8 Ph4BiOC6HgBr2'2,4 112 80
9 Ph4BiOCeHz(Br2-2,6)(C|-4) 134 82
10 PhsBiOCg¢H2(Br2-2,6)(Me-4) 112 79

Trifenilbismutun aroksidlorinin molekulu, pentakoordinasiyaolunmus bismutun
toromolori U¢ln xarakterik olan, aksial voziyyatdo aroksil ligandli trigonal-bipiramidal
konfiqurasiyaya malikdirlor. Tetrafenilbismutun aroksidlorindo bismut atomu ekvatorial




miistovidon ¢ixaraq, fenil ligandinin aksial voziyystds yerlogmis karbon atomuna dogru yerini
dayisir. Bi-E slagoalorinin uzunlugu cadval 2-ds verilmisdir.

Cadval 2.
Tetrafenilbismut aroksidlarda alagalarin uzunlugu (d) va valent bucaglar: (m)
d, A’ d, A’ d, A° m

Birlasma Bi-O Bi-Cery Bi-Caks CaksBIO
PhsBiOCgH2(N02)s-2,4,6 2925 2199 2222 1717
PhsBIOCsH3(NO,),-2,4 2672 2198 2236 1731
Ph4BiOC¢H2(Br.-2,6)(N02-4) PhH 2611 2197 2223 1735
Ph,BIOCsH,Br - 2,4,6 2514 2188 2234 1774
PhsBiOCeH3CI-2,6 2453 2204 2250 1771
PhsB10CeH2(Br2-2,6)(ticlu-Bu-4) 2451 2204 2277 1739

Pentafenilbismutun trixlorsirko tursusu ilo garsiligh tesirinden (toluol, 5 dog., 20°C)

tetrafenilbismutun trixlorasetatinin alinir:
PhsBi+HOC(O)CCl3—PhsBiOC(O)CClz+PhH

Otaq temperaturunda, aseton vo ya aromatik karbohidrogen mohlulunda bas veran
pentafenilbismutlarin sulfon tursular ilo reaksiyasi, bir ne¢o doqiqe miiddotindo qurtarir vo
tetrafenilbismutun alkan- vo ya arensulfonati amolo golir:

PhsBi+HOSO,R—PhsBiOSO>,R+PhH

Reagentlorin mol nisbotindan asili olmayaraq (1:1 vo ya 2:1), pentafenilbismutun 2,4-

disulfofenolla qarsiligh tosiri, iki sulfogrupun istiraki ilo bas verir:

OH OH
|_-s0,0H l_~50,0B:Ph,

2 PhBr + g/ — + 2PhH
SO,0H SO,0B1Ph;

Trifenilbismutun sulfonatlari suda vo polyar tizvi halledicilords yaxsi hall olan rongsiz
kristallik maddslordir. ©rima temperaturlari vo ¢iximlari cadval 3-do verlmisdir.
Cadval 3.
Pentafenilbismut va tursudan alinan tetrafenilbismutun alkan- va arensulfonatlarin
arima temperatutu va ¢iximai.

orimo
Ne birlasma temperaturu, °C | Cixim, %-lo
11 CesH3(OH-4)(SO,0BIiPhy).-1,3 189 59
12 Ph,BiOS0O,CsHsMe,-2,4 174 84
13 [Ph4BiT TOSO.CsHsMe,-2,5T H,0 177 89
14 PhsBiOSO.CsHsMe»-3,4 166 68
15 Ph,BiOS0O,CsHs,(COOH-3)(OH-4) 199 81
16 Ph4BiOS0,CF; 105 92
17 Ph,BiOSO,C,oH7-I H20 144 68
18 Ph,BiOS0,C1oH7-2 178 68
19 PhsBi0S0,CsH4(OH-4) H,0 152 83
20 PRaBIOS0,QH4(OH-4) 125 71
21 Ph,BiOSO,CH,Ph 133 70
22 Ph4BiOS0,CsH11 120 71
23 Ph4BiOS0,CsH11 124 76
24 Ph4Bi0SO2Ph H,0O 129 80
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SYNTHESIS OF Ph:BiX FORMULL COMPOUNDS FROM
DIPHENILIiZATION OF PENTAPHENYLBISMUTE WITH ACIDS

Kasamanli X.H., Oliyeva V.S.
Summary

In this article, an effective method for the synthesis of Ph4BiX compounds (X = OAg,
OSO02R, F, NO2, Re04, OS(0)CClz3) is developed, based on the reaction of pentaphenyl bismuth
with bismuth derivatives of the general formula Ph3BiXz. It was shown that the presence of
potential coordinating centers and functional groups in ligands X does not affect the ligand
redistribution reaction scheme, but an increase in their volume leads to a decrease in the yield
of the target product. The ligand redistribution reaction is characteristic of phenyl compounds
of phosphorus and arsenic, when arsenic and derivatives of the general formula PhsEX: (E =
P, As, X = Cl1, Br) form PhsEX compounds with high yield from pentaphenylphosphorus -
arsenic and derivatives.

XO9ZOR DONIZININ SUNUMUNOLORININ KiMYOVi ANALIZi
Haciyeva S.R., Qadirova E.M., Caforova X. F.
Baki Doviat Universiteti

Acar sozlar: fenol, su analizi, neft sanayesi,analiz metodlart.

Key words: phenol, water analysis, oil industry, analysis methods.

KuioueBblie cioBa: ¢genon, amanuz 600vi, HepmsaHas NPOMBIULIEHHOCb, MEmOoObl
aHanusa.

Fenol vo onun téromolori hazirda su miihitini ¢irklondiron osas ¢irklondiricilordondir.
Baxilan moqalods S1x va Bulvar orazilorinden su niimunslori gotiiriilorok torkibinds fenol vo
onun téromoalori analiz edilmisdir. Su niimunalorinin kimyavi analizi Agilent 5975C GC/MS
qaz xromotoqrafiyali kiitlo detektorundaaparilmisdir.

Azorbaycan Respublikasi neft o6lkosi oldugundan, seonaye sularinin Xozor donizino
axidilmas1 noticosindo tokiski birlosmolora ¢ox rast golinir. Bildiyimiz kimi, neft vo neft
mohsullar1 su hévzolorino miixtolif {isullar ilo: neftin nogli zamani, gazma zamani bas veron
qozalar zamani, lay sulari ilo ¢irklonmolar, neftin ¢ixarilmasi vo digar proseslor zamani daxil
olur [1].

Hazirda an boyuk elmi-texniki problem otraf mihitin ekoloji miihafizasi toskil edir.
Qeyd edok ki, otraf miihit hom sonaye istehsal tullantilart ilo, hom do moigat tullantilart ilo
kifayot qodor cirklonmisdir. Uzvi vo mineral torkibli tullantilarm su vo torpaq miihitino



qarismasi kommunal va sanaye ¢irkab sularin ¢oxalmasindan irali galir[2].

Xozor donizi hossas ekosistem olmasi ilo digqget ¢okir. Son on ildo iso antropogen vo
biokimyavi tosirlor ekosistemi demok olar ki darmadagin edibdir. Xisusi ilo do geyd
etmoliyik ki Xozor donizinin simal-gorq hissasinin voziyyoti bohran haddo ¢atibdir.  Artiq
Milli parka gozarkon belo homin ¢irklandiricilorlo rastlagiriq. Antropogen c¢irklonaya - neft
dasinmas1 zamani neftin goza ilo Xozor donizina tokiilmosi, axar sular, sonaye tullantilar1 vo s
gostormok olar. Guman edilir ki, Xozor donizinin osas ¢irklonmo monbayi sonayenin
inkisafidir [3].

Bildiyimiz kimi, fenol vo onun téromolori sonaye miiossolordon ayrilan sularin
torkibindo on ¢oX rastlanilan maddslordir. Fenol vo onlarin birlogsmolorini tokco tullanti
sularda deyil, eyni zamanda tobii sularda da rast golinir.Hor koso molumdur ki, fenolun
torkibindo benzol halgosi vo hidroksil qruplar1 vardir. Ugucu fenollarin buraxila bilon migdari
su obyektlorindo 0.1 g/l qatiligindan ¢ox olmamalidir. Bu giin on qlobal ekoloji problem -
politsiklik qurulusa malik olan iizvi maddoslorin suyun torkibindo movceiid olmasidir. Fenol
torkibli sanaye sular1 yalniz zararsizladirildikdon sonra sohar kanalizasiyasina axilidir[4].

Tacriibi hissa

Bildiyimiz kimi, neft vo neft mohsullar1 torpaga vo su hovzoalorine miixtolif iisullar ilo
daxil olur [5]. Hazirda on boylik elmi-texniki problem otraf miihitin ekoloji miihafizasi toskil
edir. Qeyd edok ki, otraf miihit hom sonaye istehsal tullantilari ilo, hom do moisat tullantilar:
ilo kifayot qodor ¢irklonmisdir. Uzvi vo mineral torkibli tullantilarin su vo torpaq miihitine
qarismast kommunal va sonayenin tullanti sularinin ¢oxalmasindan irali golir [6].

Fenol vo onun birlogmalari otraf miihirs, canli orqanizmlora ¢ox pis tasir gostorir. Bu
sobabdon dolayi fenol toromolorinin toyini tisullar1 hals do 6z aktualligini itirmomisdir. Fenol
vo onun birlogsmoalorinin hotta ciizi miqdar1 Xozor donizinin flora vo faunasi {icilin tohliiko
toradir [7].

Toqdim edilon igdo su niimiinasi S1x vo Bulvar saholorindon gotiiriilmiis vo analiz {li¢iin
laboratoriyaya toqdim edilmisdir. Noaticonin doqiq olmasi ii¢iin iso qaz xromotoqrafiyasi ilo
tochiz edilmis kiitlo spektroskopiyadan istifado edilmisdir. Analizlordo oldo edilmis
maddolorin adlart vo miqdarlart da cadvel 1-do 6z oksini tapmigdir.

Cadval 1.
Su niimunoslarinin analizinin naticalari.
Fenollar vo fenol Sixdan gotiirtilmiis Bulvardan gotiiriilmiis
birlogsmalarinin téromolori, pg/ | SU niimunasi SU niimunasi

fenol 0.10 0.14
o-krezol 0.02 0.03
2-nitrophenol <0.04 0.04
2,4-dimetilfenol 0.02 0.04
2,4-dixlorofenol <0.02 <0.02
2,6-dixlorfenol 0.02 0.04
4-xloro-3-metilfenol <0.04 0.05
2,4 ,5-trixlorfenol <0.04 <0.04
2,4,6-trixlorfenol <0.04 <0.04
2,3,4,6-tetraxlorofenol <0.04 <0.04
Pentaxlorfenol <0.04 <0.04

Analitik metodlar arasinda on ¢ox istifado olunani kiitlo xromatoqrafiyasidir. Onu
qarisiglar1 ayri-ayri torkib hissolorino ayirmaq, qazsokilli qarisiglart forglondirmok vo toyin
etmok, kimyavi reaksiyalarin gedisinds reagentlorin qatiliginin doyismasina nozarot etmok
ticlin totbiq edirlor. Onun is prinsipi ona asaslanir Ki, todqiq olunan qaz garisiginin axini
ayirict  Kolonkaya Oturtliur.Kolonka xususi  bark neytral kiiraciklor,keramika {izorino
hopdurulmus ugucu olmayan ayirict maye ils doldurulur. Tadqiq olunan garisigin



komponentlari kolonkanin uzunlugu boyunca ayrilaraq sorbsiya olunur. Miiasir cihazlarda
kolonkalar igorisinde nazik burulmus spiral olan metallik borudan ibaratdir.Qaz fasilosiz
olaraq kolonkaya buraxilir,ayrilmis komponentlor névba ilo ondan ¢ixarilir[8].

[Ik 6nco qarisizin on pis sorbsiya olunan komponenti cixarilir.Kimyagi-analitik
kolonkanin uzunlugunu, doldurucunu (kiiracik, keramika) vo ayirict mayeni, eloco do qaz
axiinin slirotini vo temperaturu segmoklo hotta qaz fazaya kecirilmosi miimkiin olmayan
sintetik vo tobii maddolor qarisigini ayira bilor.Qarisigt komponentlorino ayirmaq kifayot
deyil, hom do maddslorin gatiligini vo torkibini miioyyon etmok lazimdir.Ona gors do har bir
xromatoqraf 6lgmo qurgusu olan kiitlo detektoru ilo tochiz edilir. Detektor kolonkadan
sixigdirilib ¢ixarilan komponentlorin ondan kegdiyini qeydo alir. Hor seydon ovval cihaz iki
tipdo detektorla tochiz edilir. Katarometr nazik metallik naqildo coroayanin giiciiniin doyigmosi
ilo gqaz axininda istilik kegiriciliyinin doyismosini qeydo alir. Detektora daxil olan maddonin
kimyavi tobiatine cihaz reaksiya vermir. Giiclondirici ils o, 6ziiyazan golomls birlogdirilmisdir
vo detektora maddonin har bir hissesi daxil oldugca harokot edon kagiz lentds pik qeyd
olunur; ona uygun saho maddanin qatilig1 ilo diiz miitonasibdir [9].

Fenol az da olsa biitiin sonaye miiossolorinds texnoloji kondensat ilo birgo yaranir.Sonaye
miiossislorindon fenollarin tomizlonmasi ¢OX ¢atin prosesdir.
Six vo Bulvar orazilorindon gotiiriilmiis su niimiinosinin analizindo Agilent 5975C GC/MS
qaz xromotoqrafiyali kiitlo spektroskopiyasindan istifads edilmisdir[10].

Sokill-do Sixdan vo Bulvardan goétiirdiiyiimiiz su numunasinin qaz xromotoqrafiyali kiitlo
spektroskopiyasi toqdim edilmisdir.

Abundance

TIC: 21106-01-1WA3 D'\data. ms

4500000 ¢ 4 5

L

10,00 1500 2000 2500 2000 3500 4000 4500 2 S0.00

Tirne—=

Sakil 1. Sixdan gotiiliimiis SU numunalorinin xromotoqrafiyasi.

Abuncsnce

TIC: 214106-01-2VWad Di'data.m=s

4500000 3

10.00 1500 2000 2500 2000 3500 40.00 4500 S0.00
Time—=

Sakil 2. Bulvardam gétiiliimiis SU numunslorinin xromotoqrafiyasi.



Su monbalorinin problemi ilo yaxindan tanis olmagq {igiin statistik verilonloro nozor
salmaq lazimdir. Har il doniz sularia toxminan 6 milyon ton neft karbohidrogenlori axidilir.
Diinya okeanina iso ¢aylar ilo toxminon 2 milyon neft axidilir. Neft ilo dolmus nazik tobago
nohang Su saholorini ohato edir[11].

Moalum oldugu kimi,yeni iisullarin vo texnologiyalarin axtarisi vo tokmillosdirilmasino
dair iglor goriiliir.Bu tsullar 6z tesirliliyi vo planetimizi qorumaq xiisusiyyatlorini 6ziinda
comlogdirir.Arasdirilan vo irali siiriilon tisullarin osas miisbot xiisusiyyati iso ondan ibaratdir
ki, cox maliyya tolab etmir[12].
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XUMHUYECKHUA AHAJIN3 ITPOB BOJIbl KACIIUMCKOI'O MOPS
T'aoincuesa C.P., Kaoviposa .M., /Incaghapoea X. ®.

Pe3rome

Denon )41 €ro MMPONU3BOJAHBIC B HaCTOsIICC BpeMsA ABJIAIOTCSA HaH60nee
PacCpoCTPpaHCHHBIMHA 3arps3HUTCIAMU. B crartbe AHAJIIU3UPYIOTCA HpOGBI BOABI, B3ATBHIC B
paionax Illuxoma m BbyneBapa. KomnuecTBo (heHONa M €ro mMpoOW3BOAHBIX B MPoOAaX BOJIBI
AHATM3UPOBAIN METOJIOM XPOMATO-MACC-CIIEKTPOCKOIIHH.



CHEMICAL ANALYSIS OF WATER SAMPLES FROM THE CASPIAN SEA

Hajiyeva S.R., Gadirova E.M., Jafarova H.F.
Summary

Phenol and its derivatives are currently the most common pollutants. The article
analyzes water trials samples obtained in the areas of Shikhov and Boulevard. The amount of
phenol and its derivatives in water samples was analyzed by gas chromatography-mass
spectroscopy.

XPOMATO-MACC-CIEKTPOMETPUUYECKOE OMNPEJIEJEHUE
XJOPOPTAHMUYECKUX NECTULIMOB B OFLEKTAX
OKPY KAIOILEN CPEJbI

TI'aoxncuesa C.P., Pycmamosa Y.H., Kaoviposead.M.
baxunckuii I'ocyoapcmeennviii Yuugepcumem

Acar sozlar: kiitlo xromatografiyasi, Xlor tizvipestisidlor, torpaq, su, toravaz,
meyvalarinanalizi.

Keywords: chromatography-mass spectrometry, organochlorine pesticides, analysis
of soil, water, vegetables, fruits.

KioueBble CJI0Ba:  XpoMamo-macc-CReKmpoMempus, — XJ10popeaHuyecKue
necmuyuobl, AHAIU3 NOYEbL, 800bL, 080WElU, (DPYKMOS.

Hccneoosano codepoicanue psoa X10popeaHuyeckux necmuyuoos 6 00beKmax
OKpydrcaroujell cpedbl — nouse, 600€ U CeNbCKOXO3AUCMBEHHOU NPOOVKYUU MemoooM
Xpomamo-macc-cnekmpomempuu. boinu 63amvi npobvl nousvl (Ha meppumopuu XJai0nK08020
nojs), 800bl, UCNOALIYEMOU O/ OPOUleHUs. SMuUX nojetl, a makdice npoodowvl Kapmogens u
A010K, 8bIpaweHHbIX Ha Onusnedxcawux meppumopusax. Ilpu ananuze oeoweti u Gpykmos
npobonoodzomosKka (u3snevenue necmuyudos U OYUCMKa IKCMpPAKma) npogedeHa no Memooy

I'OCT 32194-2013.

Xnopoprannueckue nectuuupl (XOII) xapakTepusyroTcs BBICOKOH YCTOMYHMBOCTHIO
BO BHEIIHEW cpejie, OTINYal0TCs BhIPaKEHHBIMU KyMYJISTUBHBIMU CBOWCTBaMH. B oObekTax
OKpyXaromei  cpeasl  (1MouBe, BOJE, PACTUTEIBHOM  TIOKPOBE)  COXPaHSIOTCS
MPOAOIDKUTENbHOE BpeMs. BriltouaroTcs B NUILEBbIE 1IENH, U30MpATENbHO HAKAIUIMBAsCH B
XKUPoBOH TkaHU. O0Iagal0T CBOMCTBOM OMOKOHIIEHTPUPOBAHHUS.

XOII oTHOCATCA K MOJIUTPOINHBIM fA71aM ¢ BbIpakeHHbIM AeiictBueM Ha [IHC, a taxxke
BHyTpeHHUE opranbl (meueHb, 104ku). CormacHo Crokronmpmckoit — KoHBeHImm
(patuduuupoBannoit B 2004 r) JT, renraxyiop, SHIPUH, aNbIPUH U Jp TNPEICTABUTEIH
3ampernieHbl B psime crpan EBpombi, CeepHoit um FOknoit Awmepuku [1]. OmnHako wux
OCTaTOYHbIE KOJMYECTBA JIO0 CHUX IIOp OCTalOTCA B TIOYBE, MPUPOJHBIX BOAAX W,
COOTBETCTBEHHO, B pacTeHusax. [loaTomy pa3paboTka METOIMK ONpeiesieHusl MEeCTULUIOB B
CEJIbCKOXO3SMICTBEHHBIX IPOAYKTaX SABISAETCS HE TOJBKO AaHAJIUTHUYECKOH, HO M BaKHOU
COIIMAILHOM 3aaueil.

W3BecTtHO, uTO A3sepOaifjykaH B HEJaBHEM MPOLUIOM SBJSUICS OJHOW HUX
xJjionkoceromux peciyonuk Coerckoro Coroza. OOmIMpHbIE MIIOMATN PECTYOIUKH OOMIBHO
obpabarsiBanuck [I/IT, renraxiopom u ap npeacrasureasimu XOI1.

Lenbto HacTosimel paboOTHl sABJIseTCs MccaenoBanue nporeccoB murpanuu XOII B
OKpY’KaloIIel cpesie M OINpeleIeHHe UX OCTATOYHBIX KOJMYECTB B OOBEKTAX OKpYKaIoIIeh
Cpebl — MOYBE, BOJIE U CEIIbCKOXO3SIMCTBEHHOM MPOIYKIINH.

IKcrnepUMEHTATbHAs YaCTh
AHanm3 mpoBOaMIK Ha Xpomaro-Macc-criektpe GC-MS (Agilent, USA) HP6890 GC,
obopynoBanHoM KosoHko# ZB-5 (Phenomenex, USA) u macc-CeeKTHBHBIM JETEKTOPOM



HP5975. Inuna xononku 60 M, BHYyTpEHHUI AMaMeTp 5 MM, ToJILMHA IoBepXxHOCTH 0,25 pm.
Wcnonb3oBancs comonmumep 5% mudenmwna u 95% numermnnonucuiokcoHa. B kadecTe
BHYTPCHHETO CTaHIApTa MPUMEHSUIH IEHTaXJIOPHUTPoOeH30s. OO0beM BBOAMMOI TPOOEI
cocraBisul 1 mkin. Temmeparypa kosionku cocrtasisiia 230°C. B kauecTBe rasza-HOCUTEINS
WCTIOJIh30BAJICS TEIIHIA.

Peaxmuewt. Bona nuctuumposannas o [OCT 6709;

I'ekcamn;

Aneron mo 'OCT 2603. 4. 1. a.;

Jluxyopmeras;

PactBopuTens amoupyromui, pacmeop nuxinopmerana B rekcane, 20% mo oobemy.
CMelmnBaT 1 00BeEM JTUXJIOpPMETaHa u 4 o0BeMa reKcasa.
laz WHEPTHBIH, Hanpumep, a3zot no FOCT 9293, oc. u,
Harpuit ceproxucnwiii no 'OC T4166, 0€e3BOJHBIN

Hatpwuit xnopucmoiii no TOCT 4233, HachIIEHHBIH pacTBOP.

IIpoOonoaroroBka

B umemsix wu3ydeHHs MUrpalMd TECTHIMIOB B OKpYXKawolled cpelne, a Takke
OCTAaTOYHBIX KOJUYECTB MECTULIUIOB B OOBEKTAX OKPYXAlOIIeH cpeapl HaMH ObUIM B3SATHI
poObI TOYBHI (Ha TEPPUTOPUU XJIOTIKOBOTO TIOJISI), BOJBI, HCIOJIB3YEMOH JUIS OpOIIEHHS
TUX TMOJeH, a Takxke mnpoObl Kaprodens U SAO0JOK, BBIPAIIEHHBIX Ha OJIM3JIEKAIINX
TEPPUTOPHSIX.

Iloozomoseka npo6 nouevt [6]. 40 T mpoObI MOYBHI MOMENIATH B CTEKISHHYIO
KOHYCHYIO KOJIOy, KOTOPYIO 3apaHee OIOJIOCHYIN MeTuieH xyopuaoM. K mpobe mpuimBanu
50 mn meranona u 60 mi MetuseH xiopuaa. [lo Havanga SKCTpaKIMU K MpodaM MpHIIMBAIN
BEIIECTBA, HCIONb3yeMble B KadecTBE BHYTPEHHEro CTaHIapTa. 3aTeM IPOBOIIIIN
HKCTPAKLUIO IPo0 Ha ylIbTpa3ByKoBoil OaHe B TeueHne 30 MUH.

Jlanmee SKCTpPaKT MEPEBOAUTCS B JEIUTEIBbHYIO BOpOHKY uepe3 ¢uistp CF/C,
Whatman. B nenutenbHyr0 BOpoHKY 3apanee npuiamBain 100 My JeHMOHM3MPOBAHHOW W
OYMILEHHON AMXJIOpMETaHOM Bozbl. CMmech B30anThIBaeTcs B TedueHHWe 1 MUHYTHI, 3aTeM
opraHudeckas ¢asza oTaesIeTCs.

I[Tporecc sKCTpaKkIuK MOBTOPSIETCS €lle IBaX bl 0€3 J00aBICHHUS METaHoJIa B TEUCHHE
15 mun. Jlanee, 00beAMHUB SKCTPAKTHI, TPOOY BBHIMAPUBAIOT 10 00BbEMa 2 MJI B HBAIlOpaTope
Ha BOJsHOM Oane mpu Temmnepatype 30+5°C. 3arem npoOy KOHLIEHTpUpYIOT a0 1 mi ¢
MOMOIIBIO TOHKOM CTPYH a30Ta.

AHanu3 npo6 MPOBOJMIICS C MCIIOJIB30BAaHUEM pacTBOpUTENEH XpoMaTorpaduieckoil
CTEINEH! YUCTOTHI.

IToozomoeka npo6 600wt [7]. Bepercs 1 1 mpoObl BOIBI, HMCIOIB3YEMOH IS
opomienus. [Ipoba momemaercsi B IENUTENBHYIO BOPOHKY, KOTOPYIO 3apaHee OIOJIOCHYIIH
METHJIEH XJopuZoM. Jlo Havama »SKCTpakuMu K mpoOaMm  MpUIMBAIM  BELIECTBA,
UCTIOJNb3yeMble B KauecTBE BHYTPEHHETO CTaHAapTa. B JETUTENbHYI0 BOPOHKY TaKKe
npunuBany 50 mi metuseH xyopuaa. CMech MHTEHCHBHO B30anThIBaeTcs B TeueHue 1-2
MmuH. [lanee opranmueckas ¢aza OTAesIeTCs.

[Tporecc sKcTpakuMM TOBTOpsieTcs emie JBaxbl. Jlanee, oOBEAMHUB 3KCTPAKTHI,
npoOy BhIMApHUBaIOT 10 00beMa 2 MJI B DBAlopaTope Ha BOASHOW OaHe MpH TeMIiepaType
30£5°C. 3arem npoOy KOHIEHTPUPYIOT 10 1 MIT C MOMOIIBI0 TOHKOW CTPYH a30Ta.

Iloozomoexka npo6 oseoweni u pykmos. AHanms oBoiield u (GPYKTOB HA MPEIMET
MPUCYTCTBUS OCTATKOB XJIOPOpPraHMUYecKuX nectuiiuaoB mpooaunu no I'OCT 32194-2013
[2]. [TpoGONMOATOTOBKY OCYIIECTBIISIIN COTJIACHO MeTomy. Jyis aHanm3a ObLIM B3SATHI MPOOBI
KapTodens u 106J0K, BEIPAIIEHHBIX Ha OJIH3/IeXKAIUX TEPPUTOPHUSIX.

Hccnenyemble OBOIIM M (PPYKTHI M3MENbYAIN C MOMOIIBI0O MUKCEpa 10 MOJyYCHHUS
onropoHo# Maccel. (100£0,1) r monyueHHO# MPOOBI TOMENIaal B KOHUYECKYIO KOOy
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eMkocTpi0 1000 Mi1 ¥ 100ABISUIM CTOJIBKO BOMABI, UTOOBI 00mmii 00beM coctaBui 100 m.
[Tpo6a momkHaA XOPOIIO MPOMUTATECS BOJOW B TCUCHUE MPUOIMZUTEIHLHO 5 MUH. 3aT€M B Ty
xe Kooy mo06apmsuin 200 MIT aneToHa, MJIOTHO 3aKPBIBAIM W BCTPSXHBAJIM HENPEPHIBHO B
TEYCHHE 2 4 Ha MEXaHMYECKOM IIeHKepe. AHAJIOTUYHO TOTOBUIIH XOJIOCTOHN OTIBIT.

CycrieH3uto (GUIBTPOBAIM HACOCOM 4epe3 BOPOHKY bBroxHepa ¢ (MIBTPOBAIBHOI
Oymaroii cpemHeil mopuctocT B KonOy bynszena Bmectumocthio 500 mu. Konmueckyro
KOJIOY ¥ OCTaTOK Ha (PHIBTPOBAIBLHOW OyMare NMpOMBIBAIM JIBYMs MOPLHUSMHU alleTOHA I10
25 M1, cobmpasi CMBIBBI B TY K€ KOJIOY C TYOyCOM.

[umuaapom wusMmepsian o0beM (QuiabTpara ©  mepeHocwad 1/5 gacte  3TOro
¢dunpTpaTa B JEIUTEILHYIO BOPOHKY BMecTUMOCThIO 500 M. J[oGaBisiim B JCIHUTEIBbHYIO

BopoHKY 250 M Boxbl, 50 MuI  HACBIIIIEHHOTO pacTBopa xjopuctoro Harpus u 100 mu
TUXJIOpMETaHa. 3aKphIBAIM MPOOKON M BCTPSAXHMBAIW B TedeHHe 2 MuH. [locie pasnencHus
da3  HIWKHIOIO a3y  (OIUXJIOpMETaH)  CIMBaId  BO  BTOPYH  JCIUTEIbHYIO

BOpoHKY BMecTuMocTbio 500 mit. [Iponienypy moBTopsuin aBakabl ¢ 50 M1 AuXiopMeTaHa
¥ 00BEIMHSIIN SKCTPAKTHI BO BTOPOH JCIHUTEILHON BOPOHKE.

OKCTpaKT B JAUXJOpMETaHE MPOMBIBAIM JByMs HopuusMud Boasl no 100 mi,
BOJHYIO (pakmuio oTOpachiBaid. OKCTPaKT B JUXJOpPMETaHe (UIBTPOBAIM dYepe3
¢bunbTpoBanbHYl0 Oymary ¢ 20 T CEpHOKHCIOrOo HaTpus B KOJIOy MJii BaKyyMHOIO

ucraputelnsi BMecTuMocThio 500 Mi1. - DKCTpakT BBIIAPHBAIM B BaKyyMe IPH TeMIeparype
He Oornee 40°C no obbema mpuOIM3KUTENBEHO 2 MiI. PacTBOp KOIMYECTBEHHO MEPEHOCWIH B

IpaaydpOBaHHYIO0 MPOOUPKY BMecTHMOCTBIO 10 ™mi, ucmoms3ys 1-2 cM TekcaHa, o
BBITIAPUBAJIN B a30T€ MPUOIUZUTEIHHO 10 1 MII.

OmnpenesieHne XJIOPOPraHUYeCcKUX NMEeCTHIUAOB B 00beKTax
OKPYKAIIIEH cpeabl

B  nanHoit  pabore  MccienoBalM  BO3MOXKHOCTH — ONpPENENIEHHUS  OCTAaTKOB
XJIOPOPraHUYECKUX MECTULUJIOB B IIOYBE, BOJE M MPOAYKIMH CEJIbCKOIO XO34KCTBa.
HwxHuit npenen omnpeneneHust XJIOpOpraHUYecKuX mectuiunoB cocrasiusgeT: 0,01 mMkr/r -
s op'-DDT u pp'-DDT; 0,05 mkr/vr - mms merokcuxiopa; 0,005 mxr/r - mus Beex
OCTaJIbHBIX IECTULUIOB.

Xpomarorpamma CTaHIapTHOTO pacTBOpa MECTHUIMIOB MpUBEAeHa Ha puc. 1.
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Puc.1. XpomaTorpamMmma CTaHAAQpPTHOTO PacTBOpPA MECTUIIMIOB.

CranpaptHeliipactBopcoaepxkanr: a — BHC, B — BHC, 6 — BHC, Lindane, Aldrin,
Dieldrin, Endrin, EndrinAldehyde, 4,4-DDE, 4,4-DDD, 4,4-DDT, Endosulfanl, Endosulfanll,



Endosulfansulfate, Heptachlor, Heptochlorepoxide, Metoxychlor. Ctanmaptabie pacTBOPBI
MEeCTULIHJIOB ¢ KOHIIeHTpamueit 10 Mr/i1 TOTOBUIIN B TeKCaHe.
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Puc 1(a). ®parmeHT XpoMaTOrpaMMbl CTAaHJAPTHOTO PacTBOPA
MECTULIMJIOB C UHAECKCALIUEH.

Bpemst ynepkuBaHus MECTULUIOB U HEKOTOPbIE XapaKTEPUCTHKH UX OIpeesIeHUs
MIpUBE/IEHBI B Ta0J. 1.

Taoauna 1.

HeKOTopble XAPAKTEPUCTUKHU METOAUKH ONIPEACTCHUSA MMECTUIUTOB.
Bpems IIpenen JAunana3son
X.nopopra}mqecxne yaep:xkuBaHus, onpeacJacHus, onpeaejasieMbIX
NeCTULUIbI MHUH MI/KT KOHLIEHTpAaLuii,
MI/J1

a—BHC 13,00 0,005 0,05-10
B —BHC 13,65 0,005 0,05-10
Lindane 13,90 0,005 0,05-10
6 —BHC 14,55 0,005 0,05-10
Heptachlor 16,35 0,005 0,05-10
Aldrin 17,9 0,005 0,05-10
Heptochlor epoxide 19,5 0,005 0,05-10
Endosulfan 1 21 0,005 0,05-10
4,4-DDE 22,6 0,01 0,1-10
Dieldrin 24,5 0,005 0,05-10
Endrin 25 0,005 0,05-10
4,4-DDD 26 0,01 0,1-10
Endosulfan 11 27,3 0,005 0,05-10
4,4-DDT 27,6 0,01 0,1-10
Endrin Aldehyde 32,3 0,005 0,05-10
Endosulfan sulfate 38,1 0,005 0,05-10
Metoxychlor 41,4 0,05 0,1-10
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Puc.2. Xpomarorpamma o6pasiia rmouBbl.

Xpomarorpamma npoObl Bo/ibl TPUBECHA Ha pHC.3.
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Puc.3. Xpomarorpamma npoObl BOAIBI.

M3BecTHO, 9TO B OBOIIAX W (PYKTAaX IECTHUIMIbl HAKAIUTUBAIOTCS B PAa3IMYHOM
creieiu [4]. B wHaumbomblmeli CTEMEHH CHOCOOHOCTBIO AKKYMYJIMPOBAHHS IECTHIIMIOB
obnanarot si0J0KH, KIIyOHUKA, IEPCUKHU, BUHOTPAl, a U3 OBOIIEH — KapTodeib, CBEKIIa,



MOpPKOBb, MOMHUAOpHL, Kamycta [5]. Hamum ObUlOo mpoBeneHO XpomaTorpaduyeckoe
OIpe/ieNICHNEe OCTATKOB XJIOPOPraHMYECKUX MEeCTHLUIOB B oOpasiax kaprodens u s0iokax.
[lpu ompeneneHnn OBUT HUCIOJB30BAH MATPUYHBIA PAacTBOp, KOTOPBIA  MONy4asH
N00aBJICHUEM K XOJOCTOMY JKCTPAKTy COOTBETCTBYIOIIMX IPOMEKYTOYHBIX CTaHIAAPTHBIX

PaCcTBOPOB MECTULIN OB, BEIABIICHHBIX B paCTBOPC.
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Puc.4. XpomaTo-macc-CIeKTp XOJIOCTOTO ONbITa: 1-TIeHTaXJI0pOHUTPOOSH30I
(BHYTpEHHMI CTaHIapT)
a
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Puc.5. XpomaTo-macc-criekTpsl 00pasioB kaprodens a u b: 1- Endosulfan
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Puc.7. Xpomaro-macc-ciekTpsl oOpasiia 010k

PCSYJ'IBTaTBI OIpCACIICHUSA ITPCACTABJICHBI B Ta6m/1ue 2.

Taoauna 2
Pe3ysbTaThl onpeaesieHus MeCTUUIOB B oBomax u ¢ppykrax (n = 3, P = 0,95)
IIpo6a Oo0Hapy:KeHHBbIH Haiineno, BBeneno, Haiineno, Sr Crenenb
neCcTHIM/ MKI/KT MKI/KT MKI/KT % H3BJICYEHHUS,
MKT/JI MKT/JI MKTI/JI %
ITouBa 4,4-DDE 1,9+40,1 10,0 9,01 4,98 7319
4,4-DDD 1,3+0,09 10,0 9,8+0,05 1,61 83+3
4,4-DDT 4,6+0,2 10,0 12,0+1 3,33 85+7
Endosulfan | 3,6+0,2 10,0 12+1 3,28 82+7
Bona 4,4-DDT 2,240,15 10,0 9,8+0,4 1.8 84+3
Kaprodenn Dieldrin 2,05+0,15 10,0 9,1+0,4 19 7314
Endosulfan | 25,4+0,4 10,0 31,5252 | 3,04 856
S6n0ko Endosulfan | 2,1+£0,15 10,0 9,8+0,4 1,61 83+3

Pe3yabTaThl M MX 00CYyXKIEeHHE

HccnenoBanHble MECTULMABI HMMEIOT XOpOIIME MapaMEeTpbl CEJIEKTUBHOCTH U
paspelieHuss TpW pasieneHur ux Ha kononke ZB-5 (Phenomenex, USA). Ilpexen
oOHapyKeHHsI TIECTUIIMJIOB, a TaKXKe JHUAaIa3oH OMpEeeNIeMbIX COACpX)aHUM YKa3aHbl B
T1ab61.1 . Kak moka3pIBalOT OMBITHI, BPeMs YACpKUBAHUS TECTHUITUIOB MPU UX OMPEIACTCHUN
Kak B CMECH, TaK U MO OTJEIbHOCTHU MOKET MEHSThCS, IMOTOMY MNpPHU aHAIM3€ peabHbIX
00BEKTOB TIPU BOSHUKHOBEHHUH TPYAHOCTEH B MACHTHU(HUKAIIMHN MTUKOB CJIEAYET UCIIOIb30BaTh
MeTo 100aBok [3].

Kak w3BectHo m3 wuctounukoB, [JIT ummeer CKIOHHOCT, K MeTa0oIM3My, T.€. K
npeBpalieHuio B apyrue mnpousBogubie [4]. Ilpuunabl Metabomu3Ma 10 KOHIA €IIC HE
M3YYEHBI. DTO SIBJICHHE MOXET MPOUCXOIUTHh KaK MPU XPaHCHHH U MPOOOMOATOTOBKE




00pa3uoB, Tak U B Mpolecce razoxpomarorpaduieckoro anaiamusa. Kpome toro, AmurenbHoe
npeObIBaHUE B TMOYBE Takke crocoOocTByer Ttpanchopmanuu JAT. HWccnenoBanus,
MIPOBEJICHHBIE CHEIUMAIbHBIMI METOJAMM, MOKa3aih, YTO OCHOBHbIM Merabomutom JIJIT
apnsierca 4,4"-nuxnopdenmnauxiop-3tan (A13). B obpasnax mouBbl OblIM OOHAPYKEHBI
cnenbl kak JI/IT, tak u ero merabonurtoB. JIJIT u ero mpousBomHbIE 00JI1aIalOT BBICOKOM
YCTOMYHMBOCTBIO, TIEPHOJ TOJYPA3TOKECHHUSI B TIOYBE MOXKET cocTaBisaTh a0 30 Jer.
Conepxanne ’Ha0Ccynbdana I, a raxxe IJIT u ero meTaboauToB B mpoOax MOYBBI U BOJBI HE
IIpEBBILIAET MpeAeabHO JonycTumyto koHueHtpauuto (IIJIK), koropas 11t mous cocrasiser
0,1 mr/kr, a B Bozme caHMTapHO-ObITOBOrO HaszHaueHus - 0,1 mr/m. OmgHako, comep)kaHue
sunocynbdana | (IIIK B oBomax u ¢pykrax cocrasiaser 0,002 mr/kr) B kaprtodene
IIPEBBIIIACT JOMYCTUMBIE HOPMBI B 13 pa3 (Tabui 2).
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GS-MS METODUNA 9SASON OTRAF MUHIT OBJEKTLORINDO XLOR UZVi
PESTIiSIiDLORIN TOYINi

S.R.Haciyeva, U.N.Riistamova, E.M.Qadirova
Xiilasa

otraf miihit obyektlorinda: torpaq, su vo kond tosorriifatt mohsullarinda bir sira xlor
Uzvi pestisidlorin torkibi kiitlo xromotoqrafiyasi Usulu ilo arasdirilmigdir. Nimunolor
torpagdan (pambiq tarlasinda), bu saholori suvarmaq {igiin istifado olunan sudan, hamginin
otraf orazilordo yetison kartof vo alma niimunoslorindon gétiiriilmiisdiir. Torovoz vo meyvalor
analiz edilorkon niimuns hazirlanmasi (pestisidlorin ¢ixarilmasi vo ekstraktin tomizlonmasi)
GOST 32194-2013 metoduna asason aparilmigdir.

DETERMINATION OF CHLORORGANIC PESTICIDESIN THE OBJEKTS OF
ENVIROMENT BY GS-MS

S.R.Hajiyeva, U.N.Rustamova, E.M.Gadirova

Summary
The content of chlororganic pesticides in the objects of environment (soil water,
agriculturalproducts) have been investigated by GS-MS. For this purpose samples of the soil
in the cotton plantation and samples of the irrigation water as well as samples of potatoes and
apples have been taken. The determination of pesticides in water has been carried out devoid



of the sample preparation and concentrating. Sample preparation in analysis of vegetables and
fruits (pesticides extraction and extract purification) was held on State Standard method
I'OCT 32164-2013.

CHEMICAL ANALYSIS OF INDUSTRIAL WATERS

Gadirova'.E.M., Mammadova 2.A.T., Mehtiyeva >S.T.
'Baku State University, “Ganja State University

Keywords: toxic compounds, phenol, wastewater, inorganic and organic C ,so on.

KiaroueBble cjIoBa: mokcuunbvle CO€0MH€HM}Z, d)@HO]Z, CHnlOYHble 600bl, HeopeaHuvecKkue
U opeaHuvecKue amombl yeaepood u op.

Acar sozlar: toksikii birlagmalar, fenol, ¢irkab su, geyri-iizvi va Gzvi C va s.

In this article, 3 water samples from different units of catalytic cracking plant at
Azerbaijan Oil Refinery were taken and the composition was analyzed. The main purpose of
the work was to determine the presence and quantity of phenol in waste water after the
treatment. Also organic and inorganic C as well as the total number of N atoms was
determined in the water samples taken for analysis and the results are graphically illustrated.

Introduction

Phenol and its derivatives are major pollutants that contaminate the water pools. These
compounds are discharged into the water basins so, affect their flora and fauna. After the
catalytic cracking process of the Oil Refinery Plant in Azerbaijan, waste water is refined and
discharged into the sea, however, after the treatment, the phenol and its derivatives remain the
same in the waste water, which influence on the water ecosystem. Phenol concentrations are
especially high inside the effluent of coke-chemical plants - up to 20 g I, while a modern
coke-chemical plant discharges up to 4-10 tons of phenol per day into reservoirs. Exceeding
the natural background of phenol can serve as an indicator of the water reservoirs pollution. In
phenol-contaminated natural waters, their content can reach tens and even hundreds of
micrograms in 1 liter [ 1].

However, according to the experts, the presence of phenols in the air leads to
circulatory system diseases. Phenol derivatives are very toxic: nitrophenolic compounds -
nitrocene (carboniferous phenols), dinitrophenol, etc. These compounds are used as
insecticides, fungicides and herbicides .

Influencing on the oxidative processes in tissues, they cause dissociation of oxidative
forcing , which, in turn, enhances the processes of cellular oxidation, increases the oxygen
demand of tissues and disrupts heat production and thermoregulation. In reservoirs, the
maximum allowable concentration for phenol is 0.001 mg/l. Thus, the content of phenols in
the shallow water areas of the Caspian Sea - one of the most polluted ponds - reached 8 pg/l.
The average content of phenols in the water of the Northern Caspian reaches 6 pg/l, and the
average value for the waters of this region is 3 pg/l. Phenols are chemically unstable, and
undergo active decay in an aqueous medium. The process of self-purification of water from
phenols proceeds along the path of biochemical oxidation under the influence of enzymes
produced by microorganisms [2].

The destruction of phenols takes place fairly quickly at a concentration of more than 1
mg/l and phenol loss is 50-75% in a three days, however, at a concentration of several tens of
micrograms in 1 liter this process slows down and the loss for the same duration is 10—
15%.The fastest of all is the destruction of phenol proper, more slower cresols, even slower
xylenol. Polyatomic phenols are destroyed mainly through chemical oxidation. The presence
of oil pollution slows the decay of phenols, as biodegradation of petroleum hydrocarbons



forms its own phenols, increasing the overall picture of contamination [3].

The concentration of phenols in surface waters is subject to seasonal changes. During
the summer period, the content of phenols decreases (with increasing temperature, the rate of
decay increases).The process of self-purification of reservoirs from phenol proceeds relatively
slowly and its traces can be carried away by the flow of the river over long distances,
therefore, before discharge, the phenol-containing reservoirs are exposed to sufficient
purification .

As we already know, in order to get rid of phenolic compounds in wastewater, it is
possible to apply the modification of the Klibanov method with the use of peroxidase and
talc.Peroxidase degrades phenolic compounds to polyphenols which is insoluble in water[4].
When this method is modified, namely when talc is added to the reaction mixture, the
insoluble reaction products on the talc are absorbed and precipitated out of the solution. Due
to this method, it is possible to completely remove the phenol from the solution, as well as to
remove the reaction products. Initially, polyvinylpyrrolidine was used to remove phenolic
compounds. In connection with the relative cheapness talc is being used [5].

Experimental part

We used mass spectroscopy for the analytical determination of contaminated water
taken from an oil refinery. Our goal was to determine mainly the phenol in the samples.
Dichloroethane for (GC-MS) was used for water extraction. After that, phenol was
determined on samples 1,2,3. For more accurate analysis, mass chromatography was carried
out. The amount of phenol was determined by mass chromatography and outweighed the
MPC .

Water samples were extracted into a separatory funnel. Before the extraction, the
hydrogen index of the samples was reduced to pH <4. Methylene chloride was used as
solvent. To prevent contamination of the extracts, samples were analyzed using a
dichloromethane solvent (Rathburn, Scotland) with chromatographic purity. As internal
standard,two deuterated polycyclic aromatic compounds, naphthalene-d8 and phenanthrene-
d10 (Cambridge Isotope Laboratories, Inc., Andover, USA) were added to all samples.
Extraction was carried out three times. The obtained extracts were combined in round-
bottomed flasks and concentrated firstly on a rotary evaporator at a water bath temperature of
35 £ 5°C to a volume of 5 ml, then under a thin stream of nitrogen. Concentrated extracts
were transferred to samplers in a volume of 1 ml.

A chemical analysis of water samples was carried out on a GC-MSD gas
chromatograph 6890N with a highly efficient mass-selective detecto-Agilent 5975 from
Agilent Technologies (USA). During the analysis of the samples, solvents were used with a
chromatographic level of purity.

Analysis of results
Below, mass chromatography of these samples were carried out:(Fig. 1,2,3).
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Also the total number of inorganic and organic C atoms and N atoms in the water samples-
1,2,3 is found (table 1).The curves in the graph below are shown:(Fig. 4,5,6).

Time, min

Fig.4.Dependence of concentration of inorganic C atoms from time.

Time

Fig. 5. Dependence of concentration of organic C atoms from time.

Fig. 6. Dependence of concentration of N atoms from time.
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Table 1.

Total number of inorganic (IC) and organic (TOC) C and N (TN) atoms

in the water samples

C lets
TOC 15.10 mg/I
IC 27.61 mg/l 3961
TC 42.70 mg/l 6989
TN 53.81 mg/l 629.1

According to the chromatographic analysis of the 3 water samples examined, the
amount of phenol was many times higher. However, the allowable concentration should be

0.1mg/l.

In conclusion, we can say that phenol and phenolic derivatives were calculated in the

analyzed samples, and in the future we will examine effective and new ways of purifying
phenol from polluted waters that are released into water resources. In the future, methods of

cleaning using nanoparticles will be considered.
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XUMHUYECKUI AHAJIN3 TPOMBIIIJIEHHBIX BO/I
3. M. KaObtposal, A. T.Mamedoeaz, C.T. Mexmuesa®

Pezrome

B oroii crathe ObUTM B3ATHI 3 TPOOBI BOIBI M3 PA3HBIX OJIOKOB KaTaTHUTUYECKOTO
KpekuHra Ha AsepOaiimpkanckom HII3 u Obin mpoananusupoBaH ux coctaB. OCHOBHOH
[IETbI0 padOTHI OBLIO ONpE/CIICHNE HAIMYUS M KOJu4ecTBa ()eHOoJIa B CTOYHBIX BOJIAX IOCIIS
ounucTkd. Takke OBLI ompejaeneH opraHuueckuid u Heopranumdeckuit C, a Ttaxke oOiee
KomryectBO atomMoB N B mpobOax BOIBI, B3STHIX JUIA aHAIW3a M PE3yJabTaThl ObUH
MIPOUJLTIOCTPUPOBAHBI IpahUUECKU.

SONAYE SULARININ KiMYOVi ANALIZi
E.M.Qadirova®, A.T.Mammadova®, S.T.Mehdiyeva®
Xiilasa

Baxilan moaqgalods Azaorbaycanin Neft Emali Zavodunun katalitik kreking qurgularinin
miixtolif orazilorindon 3 su niimunolori gétiiriilmiis vo torkibi analiz edilmisdir.isin osas
mogsadi  tomizlonmodon sonra ¢irkab sularda fenolun olub-olmadigimi vo miqdarini
miloyyonlagdirmak olmusdur.Analiz liglin gotiiriilmiis su niimunalorinda {izvi va geyri-Uzvi C
ilo yanast N atomlarinin timumi say1 da miioyyanlosdirilmis vo naticalor grafik soklindo
gostorilmisdir.

FENOLLARIN 1-METILTSIKLOPENTENLO QARSILIQLI TOSIiR
REAKSIYALARININ TODQIiQi
Qasimova F.I., Agamaliyev Z.Z, Hasanova G.C.

Azarbaycan MEA Neft-Kimya Proseslori Institutu
E-mail: fatimahuseynova89@gmail.com

Acar sozlar: fenol, p-krezol, 1-metiltsiklopenten, katalizator, tsikloalkillosma, p-(1-
metiltsiklopentil)fenol, 2(1-metiltsikopentil)-4-metilfenol

Keywords: phenol, p-cresol, 1-methylcyclopentene, catalyst, cycloalkylation, p-(1-
methylcyclopentyl)phenol, 2(1-methylcyclopentyl)-4-methylphenol

KawueBble cioBa: genon, n-kpeson, l-memunyukionenmen, Kamaiuzamop, YuKio-

anxunuposanue, n-(L-wemunyuxnonenmun) ¢penon, 2 (1-memunyuxronenmun)-4-wemungpenon

Sonaye cohotdon inkisaf etmis Olkolor polimerlorin, kauguklarm, yaglarin va
yanacaqlarin istehsalindan daha ¢ox onlarin keyfiyyot gostoricilorinin yaxsilagdirilmasina fikir
verirlor. Bu moagsadlo onlara kimyovi qatqilar olavo olunur. Bu kimyovi alavalorin igarisindo
alkilfenol birlogsmalor xiisusi yer tutur. Tosadiifi deyil ki, hazirda sonayeds isifado olunan
kimyavi alavalarin xeyli hissasi alkilfenollarin payina diisiir.
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Alkilfenollar asason fenolun alifatik karbohidrogenlorle katalitik alkillogmoesindon alinir
[1,2]. Katalizator kimi miixtolif tursulardan, alkilhalogenidlordon, Kkationitlordon,
alimosilikatlardan, metal oksidlarindon va . istifads olunur [3-5].

Alifatik  karbohidrogenlordon forqli olarag tsiklik  karbohidrogenlor daha
termostabildirlor. Onlarin fenollarla alkillosmo mohsullar1 500° C-dok davamlidir.

Toqdim olunan is fenollarin seolit torkibli Seokar-2 katalizatorundan istifads etmoklo 1-
metiltsiklopentenlo tsikloalkillogsmo reaksiyalarinin todqiqine hosr olunmusdur.

Metod
Elmi todgiqatlarin aparilmasi Ggln xammal kimi fenol, p-krezol vo 1-
metiltsiklopentendan (1-MTSP) istifads edilmisdir.
Fenol va p-krezol istifadodon gabaqg qovulub tomizlonmisdir.
1-MTSP tsikloheksanolun dehidrotasiyasindan alinir vo asagidaki fiziki-kimyavi

xassoloro Malikdir: Taan=75°C : N2 -1.4347; p .0 -0.7782: m.k.-82.

Katalizator kimi Seokar-2 istifado olunmusdur.

Fenollarin 1-MTSP ilo tsikloalkillogmo reaksiyalar1 termometr, garisdirict vo ayirici
qifla tachiz olunmus iighogazl1 kolbada aparilmisdir. ilk énca kolbaya hesablanmis migdarda
fenol, xirdalanmis Seokar-2 katalizatoru tokiiliib qizdirilir. Temperatur 45° C-yo catdiqda
tizarino damci qifindan damla-damla 1-MTSP olavo olunur. 1-MTSP oslavs edilib qurtardiqdan
sonra temperatur 80-140° C-o qaldirilir vo reaksiya todqiq olunur. Sonra reaksiya qarisig
katalizatordan stzllib ayrilir va rektifikasiya olunur.

Noaticalorin miizakirasi

Fenollarin 1-MTSP ilo tsikloalkillosma reaksiyalarimin optimal sorait tapmaqg Ucin
mogqsadli mohsullarin ¢iximima vo segiciliyino reaksiyanin temperaturunun, vaxtinin, ilkin
komponentlorin mol nisbatlorinin vo katalizatorun miqdarinin tosiri aragdirilmisdir.

Fenollarin 1-MTSP ilo Seokar-2 katalizatoru istirakinda tsikloalkillosmo reaksiyalar
agagidaki tonlik tizro gedir:

OH R=-H
——— HO

o
R R=-CH,

CH,

Nimumo (¢lin sokildo fenolun 1-metiltsiklopentenlo Seokar-2 katalizatorunun
istirakinda tsikloalkillosmoa reaksiyalar1 noticasindo alimmis metiltsiklopentil ~ fenolun
ciximinin va secgiciliyinin temperatur, reaksiyanin miiddastin, ilkin xammallarin mol nisbatlori
va katalizatorun miqdarindan asililiq ayrilari verilir.
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Sokil. 1-metiltsiklopentil fenolun ¢iximinin (1) vo segiciliyinin (2) temperatur (a), vaxt
(b), ilkin komponentlorin mol nisbatlari (¢), katalizatorun migdarindan (d) asililiq ayrilari.

Sokildon gorindr ki, fenolun 1-metiltsiklopentenlo tsikloalkillosmo reaksiyalarini
aparmaq (cln reaksiyanm temperaturunu 80, 100° C gotiirmok somoroli deyil. Bu
temperaturlarda 1-metiltsiklopentil fenolun ¢iximi1 53.2-65.8%, seciciliyi iso mogsadli
mohsula goro 84.0-85.7% olur. Asag1 temparaturlarda osas mohsulun segiciliyinin az olmasi
reaksiya naticasindo tsiklopentilfenil efirinin amala golmasi ils izah olunur.

Reaksiyanin temperaturunun artirilmasi ilo metiltsiklopentil qrupu aromatik halgenin
orto-vaziyyatinoe migrasiya (Klayzen qruplasmasi) edir. Noticodo yan mohsul Kimi 2(1-
metiltsiklopentil)fenol alinir. Temperaturun 120° C giymotindo mogsadli mohsulun giximi
68,6%, seciciliyi isa 90.2% olur. Reaksiya temperaturunun sonraki artiminda (140° C-do)
magsadli maddonin ¢iximi va segiciliyi asag: diislir vo miivafiq olaraq 61.3% vo 84.0% toskil
edir. Ilkin xammallarin katalizator ilo gdriismo miiddati 3 saat oldugda mogsadli mohsulun
ciximi 65.1%, segiciliyi iso 94.3% olur. Reaksiya miiddati 5 saat oldugda magsodli mohsulun
ciximi vo seciciliyl miivafiq olaraq 68.6% va 90.2% olur. Reaksiya miiddatinin artirilmasi ilo
magsadli maddonin ¢iximi vo segiciliyi ciizi doyisir. Sokildon goriiniir ki, magsoedli mohsulun
somarali ¢iximi va segiciliyi ilkin xammallarin mol nisbatlorinin 1:1 giymatlorindo olda
olunur. Qarisigda fenolun miqdarin1 2 dofo artirmagla mogsadli mohsulun ¢iximi 71.8%,
seciciliyi 1so 92.4% toskil edir. Bu zaman ¢ixim vo segicilik 2-3% artir. Lakin ¢ixim vo
seciciliyin clizi artimima goroe fenolun miqdarinin 2 dofs artiq gétiiriilmasi iqtisadi baximdan
somorali deyil. Katalizatorun miqdarin1 10% g6tiirdilkdo mogsadli moahsulun ¢ixim vo
seciciliyi yiiksak olur.

Beloliklo fenolun seolit torkibli Seokar-2 katalizatoru istirakinda 1-metiltsiklopentenla
tsikloalkillogmo reaksiyasi iigiin somorali sorait tapilmigdir: reaksiyanin temperaturu — 120°C,
miiddati — 5 saat, ilkin komponentlorin mol nisbatlori — 1:1, katalizatorun miqdar1 — 10%. Bu
soraitdo moagsadli mohsulun — p-(1-metiltsiklopentil)fenolun ¢iximi gotiiriilon fenola goro
68.6%, seciciliyi iso mogsadli mohsula gora 90.2% toskil edir.
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FENOLLARIN 1-METILTSIKLOPENTENLO QARSILIQLI TOSIR
REAKSIYALARININ TODQIQI

Qasimova F.I., Agamaliyev Z.Z, Hasanova G.C.

Xiilasa

Toaqdim olunan isds fenolun 1-metiltsiklopentenlo Seokar-2 katalizatoru istirakinda
tsikloalkillogsma reaksiyalarinin todqiqindon bohs edilir.

HNCCIEJOBAHUE PEAKIIUU ®EHOJIOB 1-METUWJIHUKJIOIIEHTEHAMU

Tacvimosa ®D.U., Azamanuees 3.3., I'acanosa I'. K.

Pe3ziome
PaboTanocsiiena H3y4eHNIO peaknii [IUKIOATKWINPOBaHus Gpenona ¢ 1-metui-
LUKJIONEHTEHOMBIIpUCYTCTBUUKaTanu3zaropalleokap-2.

RESEARCH OF THE REACTIONS OF PHENOLS WITH 1-

METHYLCYCLOPENTENE
Gasimova F.1, Agamaliyev Z.Z, Hasanova G.C
Summary

The presented work is devoted to the study of cycloalkylation reactions of phenol with
1-methylcyclopentene in the presence of Zeokar-2 catalyst.

2-HIDROKSI-5(1-METILTSIKLOPENTIL)ASETOFENONLARIN SiNTEZi

Heydorli G.Z., Nagiyeva M.V., Rasulov C.Q.
Azarbaycan MEA Neft-Kimya Proseslari Institutu
email: heyderligunay6@gmail.com

Acar sozlar: para-(1-metiltsiklopentil)fenol, para-(1-metiltsikloheksil)fenol, sirka

tursusu, katalizator,nano-katalitik sistem,asillogma, 2-hidroksi-5(1- metiltsikloalkil)asetofenon

KawuesblecsioBa: napa-(1-memunyuxnonenmun)penon, napa-(l-memunyuxiozexcun)

genon, ykcycnas Kucioma, Kamaiuzamop, HaHo-Kamaiumuieckdas cucmemd, ayuiuposanue,
2-eudpoxcu-5(1-memunyuxnoankun)ayemogpenomnvl

Keywords:  para-(1-methylcyclopentyl)phenol,  para-(1-methylcyclohexyl)phenol,
acetic acid, catalyst, nano-catalytic system, acylation, 2-hydroxy-5 (1-methylcycloalkyl)
acetophenone.

Moaqalads para-(1-metiltsiklopentil)- va para-(1-metiltsikloheksil)fenollarin  sirko
tursusu ilo Zn asasl nano-Katalitik sistemdo asillasma reaksiyalari naticasinda 2-hidroksi-5(1-
metiltsikloalkil)asetofenonlarin sintezindon bahs olunur.Para-(1-metiltsiklopentil )- va para-
(1-metiltsikloheksil)fenollarin ZnCly katalizatorunun istirakinda sirka tursusu ilo garsiligl
tasirindon 58.3-67.4 % c¢woamla mivafiq olarag 2-hidroksi-5(1-metiltsiklopentil)- va 2-
hidroksi-5(1-metiltsikloheksil)asetofenonlar sintez olunmusdur.

Kimyavi alavalor se¢imindan asili olaraq fotostabilizator, termostabilizator va s.
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funksiyalar yerino yetiro bilor. Odabiyyat monboalorindon torkibindo asetil, hidroksil
fragmentlori olan kimyavi birlosmolorin foto- vo termostabilizator kimi istifado imkanlari
molumdur[1-3]. Bu tip polifunksional xassolor onlarin sonayeds totbiqi liclin genis imkanlar
acir.

Toqdim olunan is para-(1-metiltsiklopentil)- vo para-(1-metiltsikloheksil)fenollarin
sirko tursusu ilo Zn osasli nano-katalitik sistemdo asillogmo reaksiyasina ugradilaraq 2-
hidroksi-5(1-metiltsikloalkil )asetofenonlarin sintrezina hasr olunmusdur.

Metiltsikloalkilasetofenonlarin  alinmasi  Gg¢tin  ilkin - xammal kimi para-(1-
metiltsiklopentil)-,  para-(1-metiltsikloheksil)fenollardan, sirko tursusundan istifado
edilmisdir. Katalizator kimi nano 6lgiiys gotirilmis ZnCl, gotiirtilmusdiir.

para-(1-Metiltsiklopentil)-  vo  para-(1-metiltsikloheksil)fenollar ~ fenolun  1-
metiltsiklopentenlo vo 1-metiltsikloheksenlo KVY-23 Katalizatorunun istiraki ilo Katalitik
tsikloalkillosmasindon alinmisdir.

para-(1-Metiltsikloalkil)fenollarin fiziki-kimyavi xassolori asagida verilir: para-(1-
metiltsiklopentil)fenolun mol kiitlosi — 176, qaynama temperaturu — 145-148°C (10mm c.st.),
orimo temperaturu — 90°C; para-(1-metiltsikloheksil)fenolun mol kiitlosi — 190, gaynama
temperaturu — 161-164°C (10mm c.st.), oarimo temperaturu — 96°C.

Sirko tursusu kimyovi tomiz istifado olunmusdur. Sintez olunmus maddalarin
quruluslari IQ ve 'H NMR analiz iisullar ilo toyin edilmisdir. 1Q spektrlor Almaniyanin
"Bruker" firmasi torofindon istehsal olunan "ALPA [Q-Furye" spektrometrinds, ‘H NMR
spektrlori Bruker TOP SPIN cihazinda uygun olaraq 300.13 MHs tezliklordo aseton — ds,
D20, CDCl3 va CClz halledicilarinds gokilmisdir.

Nimuns Ugln para-(1-metiltsikloheksil)fenolun sirke tursusu ilo qarsilight tosir

reaksiyasinin tonliyi asagida verilir:
OH OH

n
(O
CHj;

ZnCl
CH, + CHsCOOH ——= = CH + HO

Gostorilon reaksiya asagidaki metodika ilo aparilir: 16.59 (0.12mol) nano dlgiiyo
gotirilmis ZnCl> vo 16.5q (0.27mol) buzlu sirke tursusu kolbaya doldurulub qizdirilir.
Temperatur 100°C—yo catdiqda qarisigin iizorino 19.0q (0.1mol) hisso-hisso para-(1-
metiltsikloheksil)fenol olavo edilir vo temperatur 120-160°C-o galdirtlir. Komponentlorin
qarigdirilmast 20-60 doqiqe davam etdirilir. Sonra qarisiq xlorid tursusunun sulu mohlulu ilo
yuyulur vo asagi tozyiqde qovulur. Magsadli mohsul etil spirti ilo yuyulur va fiziki-kimyovi
xassaloari toyin olunur .

para-(1-Metiltsikloheksil)fenolun sirks tursusu ilo asillosma reaksiyasinin istigamating
tosir edon asas amillordon biri reaksiyanin aparilma temperaturudur. Reaksiya mohsulunun
¢ciximinin temperaturdan vo vaxtdan asililiq oyrilori asagidak: sokildo verilir.
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Sokil. 2-Hidroksi-5(1-metiltsikloheksil)-(1) vo 2-hidroksi-5(1-metiltsiklopentil)-(2)
asetofenonlarin ¢iximlariin temperaturdan (a) vo vaxtdan (b) asililiq ayrilori.



Sokildon (oyri 1) gorindiyl kimi, temperaturun asagi hodlorinde 120 °C-do 2-
hidroksi-5(1-metiltsikloheksil)asetofenonun ¢ixim1 xeyli asagr olur: 30.1% (gétiiriilon
tsikloalkilfenola goro). Temperaturu 120-don 140°C-ya qaldirmaqla mogsadli mohsulun
ciximi 30.1-don 67.4%-dok artmis olur. Temperaturun 160°C-don yuxari qaldirilmasi ilo
miisbat naticoya nail olmag olmur; bu zaman ¢ixim 57.5%-dok asagi diisiir. Bu, yiiksok
temperaturda arzu olunmaz mohsullarin alinmast ils izah olunur.

Moagsadli mohsulun ¢iximina tosir edon digor vacib amil reaksiyanin aparilma
miiddotidir. Reaksiyanin miiddsti 20-60 doqiqe intervalinda dyronilmisdir.

Sokildon (b) gorlndr ki, reaksiya (gln gotiriilon ilkin komponentlorin gériisma
miiddati 30 daqigo olduqda, 2-hidroksi-5(1-metiltsikloheksil)asetofenonun ¢iximi gotiiriilon
para-(1-metiltsikloheksil)fenola goro 67.4% toskil edir. Reaksiya miiddstinin artirilib
azalmasi ilo elo bir ciddi doyisiklik olmur.

Beloliklo, para (1-metiltsikloheksil)fenol sirko tursusu ilo nano o6lgili  ZnCl;
katalizatoru istirakinda asillogsmo reaksiyasinin hoyata kegirilmosi {iglin asagida gostorilon
soraitdo: 140°C temperaturda, 30 doqige miiddotindo mogsedli mohsulun 2-hidroksi-5(1-
metiltsikloheksil)-asetofenonun ¢iximi 67.4% toskil edir.

Mogsadli mshsul qovulub ayrildigdan sonra onun iQ ve *H NMR- spektrlori ¢akilib
kimyavi quruluslart v fiziki-kimyavi xassalori toyin edilmisdir.

Maddonin empirik formulu — CisH2002, mol kiitlosi — 232, gaynama temperaturu —
166-168°C (10mm c.st.), orimo temperaturu — 114.8°C.

Eyni ilo para-(1-metiltsiklopentil)fenolun sirko tursusu ilo Katalitik asillosmo
reaksiyas1 aparilmisdir. 2-Hidroksi-5(1-metiltsiklopentil)asetofenonun empirik formulu —
C14H1802, mol kiitlosi — 218, gaynama temperaturu — 150-152°C (10mm c.st.), orimo
temperaturu — 113.3 °C.

Miioyyan edilmisdir ki, reaksiya temperaturunun 135-140°C, 30-40 dogigo miiddotindo

2-hidroksi-5(1-metiltsikloalkil)asetofenonlarin ¢iximi gotiiriilon para-(1-
metiltsikloalkil)fenola goro 58.3-67.4% toskil edir.
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CHUHTE3 2-TUAPOKCHU-5(1-METUJIHUKJTIOAJTKUNHAIIETO®PEHOHOB
T'eioapnu I'.3., Hazueea M.B., Pacynoe 4.K.

Pe3rome

B cratee paccMoTpeH cuHTE3 2-TUAPOKCH-5(1-METHIIUKIOATKII)aeTo)EeHOHOB B
pe3yabTare peakinui anwimpoBaHus napa-(l-metunmukinonentwn)- u - napa-(l-metun-
IUKJIOTeKCHI)  (EHOJIOB  YKCYCHOH  KHCIOTOM B  HAHO-KaTaJUTHYECKOH  CHCTEME.
BzaumonetictBueM napa-(1-MeTHIIMKIONCHTII)- U napa-(1-MeTHIIUKIOTeKCHII)EHOJIOB ¢
YKCYCHOM KHCJIOTOM B MPHCYTCTBUH KaTamu3aTopa ZNCly ¢ Obu1H 1oaydeHbl COOTBETCTBEHHO

2-ruapoKCcu-5(1-MEeTHIIIUKIONEHTHI)- B 2-THAPOKCH-5(1-METHIIIIUKIOTEKCHII) alleTo
(dheHonsbl1, BeIxomamu 58.3-67.4%.



THE SYNTHESIS OF
2-HYDROXY-5(1-METHYLCYCLOALKYL) ACETOPHENONES

Heydarli G.Z., Naghiyeva M.V., Rasulov Ch. K.
Summary

The article considers the synthesis of 2-hydroxy-5 (1-methylcycloalkyl)acetophenones
as a result of the interaction of para-(1-methylcyclopentyl)- and para-(1-
methylcyclohexyl)phenols with acetic acid in a nano-catalytic system. The interaction of
para-(1-methylcyclopentyl)- and para-(1-methylcyclohexyl)phenols with acetic acid in the
presence of a ZnCly catalyst with vyields of 58.3-67.4% yielded 2-hydroxy-5(1-
methylcyclopentyl)- and 2-hydroxy-5(1-methylcyclohexyl)acetophenones.
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HEINPEJAEJIBHBIX ITPOITAPTHJIOBOI'O 1 AJVIMJIOBOT'O CITUPTOB
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Acar sozlar: Alkooksiyodlasdirma, allil spirti, propargil spirti, klinoptilolit

Keywords: Alcoxyiodination, allyl alcohol, propargyl alcohol, clinoptilolite

KuioueBble cioBa: Anxoxcuuoouposanue, aiiuiogulil U NPONApeUiLo8blli CHUPM,
KAUHONnmMuaoaum

OauH W3 BaXHBIX CIOCOOOBCHHTE3a  QJIWIOBBIX  [-noa3(upoB  sABISIOTCA
AJIKOKCUUOJMPOBAHNE aIKEHOB HempeaenbHbIMu C3-ciupTamMu M MoJioM B npucyrctsun HgO
[1]. Hamu Haiimeno, uro 3amena mnocieanero Ha kimHonTHiaonuT (NaK)sCaAlsSizOr.
CIIOCOOCTBYET MPOBEJEHUIO TMpoIlecca € ydacTHeM Oojee Oe30MacHOr0 W HESJIOBUTOIO
Karanu3aropa. B kauecTBe 3aMEIEHHBIX AJIKEHOB MCIIOJB30BAINCH AJUIUIIOBBIE 3(HPHI, B
pe3yabTaTe alKOKCUTaJOr€HHUPOBAaHMS KOTOPBIX MoJy4yaroTcs ¢  BbixogoM Jo  80%
1013 (UPBHL.

|
1
ls, HOCH,R
RO (NaK)4CaAlgSizg072 R I O Rl
R=Et (L4), n-Bu (25), PhCH; (3,6) 1-6

R=CH=CHy(1-3), C=CH(4-6)

CrnemxyeT OTMETHUTB, 4YTO WCCIICJIOBAHHBIC PEAKIMH TPOTCKAIOT MPEHMYIIECTBEHHO
PETHOCEIIEKTHBHO, COTIACHO MpaBWily MapKOBHHKOBAa, O YeM CBHUJICTEIBCTBYIOT JaHHBIC
cnektpoB SIMP  cuHTe3MpoBaHHBIX coenuHeHUH. (O  pPEeruoceneKTUBHOM  alKOKCHU-
WOJIMPOBAHMH JIBOWHOW CBSI3W AJUTWJIOBBIX 3(DHPOB CBUACTEILCTBYET HAJIMYHWE CHUTHAJIOB
METHJICHOBBIX Mpo-ToHOB Tipu ~3.95 a.1 (1H, J=12.5, 5.5 T'n), u ~4.09 o.n (1H, J=12.5, 5.5
I'u), B crektpax 'H MP MpoayKToB peakuuu (1-6), a Takxke npucyrctBue B MK-cnektpax
T10JIOCHI [IOTJIONICHHS BAICHTHBIX KoleOanuii cBs3u C-1 B o6mactn 545-560 cm™.

AJKOKCMMOAMPOBAaHUE  IHMKJIMYECKUX  BUHWIOBBIX  3(upoB—2,5-auruapodypana
MPOTEKAIOT PETHO- U CTEPEOCENEKTUBHO MO ABOWHON cBsizu. OO ATOM CBUAETEIHCTBYIOT
Taoke nasasie “H SIMP CIIEKTPBI MPOJIYKTOB PEAKIIHH.
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O/,’ I
I2, HOCH2R _
(NaK)4CaAlgSiz0072 -
O O
R=CH=CH2 (7); C=CH (8) 7.8

CuHTe3UpOBaHHbIE COEIMHEHUS MPEACTABIAIOT MPO3PAaYHbIE KUIAKOCTH TEMHO-XKEITOTO
L[BETA, XOPOUIO PAaCTBOPUMBIE B OPraHUYECKUX PACTBOPUTENSIX U HE PAaCTBOPUMBI B BOJE,
cTaOuJIbHBIC MIPU XPAaHEHUH MPU KOMHATHOW TeMrieparype. OTCyTCTBHE HarpeBaHus U ciiabast
KHCJIOTHOCTh CpPEZbl MO3BOJSIOT M30€KaTh BO3MOXHBIX MOOOYHBIX MPOLIECCOB, HANPUMED,
M30MEpHU3alu IPOMAPTHIIOBOM TPYIIIbI B AJIJIEHOBYIO CUCTEMY.

DOYMAMIS PROPARQIL VO ALLIL SPIRTi MUHITINDO ALLIiL EFIRLORININ
ALKOKSiYODLASDIRILMASI

Ozizbayli*A.R., Talibov’G.M.
Xiilasa

Alil efirlarinin alil vo propargil spirti miihitinds klinoptilolit (NaK)sCaAleSizoO72
istiraki iloalkoksiyodlasdirilmasi zamani yiliksok ¢iximli B-yodefirlor alinir. Miioyyan etmisik
ki, katalizator olaraq klinoptilolitden istifado edilmasi prosesi daha az zohorli vo tohliikasiz
edir.

ALCOOXYIODINATION ALLYL ETHERS IN THE MEDIUM OF UNSATURATED
PROPARGYL AND ALLYL ALCOHOLS

Ezizbeyli* A. R., Talybov? .G. M.
Summary
Alcoxyiodination of allyl ethers in allyl and propargyl alcohols in the presence of
clinoptilolite (NaK) 4CaAlgSizO72 with the participation of crystalline iodine leads to the
production of B-iodoethers of unsaturated Cz-alcohols in high yields. We have found that
participation of clinoptilolite (NaK)sCaAlsSizoO72 promote process more secure and non-
toxic.
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CHUHTE3 CJIOXHBIX 9PNPOB AIMPATHYECKUX IBYXOCHOBHbBIX
KHUCJIOT B TIPUCYTCTBUU HAHO-ZnO
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AZ1025,A3epbaiiosrcan, baxy, np.Xooaxcanwt, 30
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KiroueBble ciioBa: 0ucudpoouyukionenmaoueto, SHmapHas KUcioma, aounuHo8asl
KUC10ma, smepuipurayusi, Kamaiuzamop

Keywords: dihydrodicyclopentadienol, amber acid, adipic acid, esterification, catalyst


https://link.springer.com/search?facet-creator=%22G.M.%2BTalybov%22
https://link.springer.com/search?facet-creator=%22G.M.%2BTalybov%22
https://link.springer.com/search?facet-creator=%22V.Z.%2BMekhtieva%22
https://link.springer.com/search?facet-creator=%22S.F.%2BKaraev%22
mailto:ayselmusayeva.93@mail.ru

Cpenu TpUMEHSEMBIX B TPOMBIIICHHOCTH IUIACTH(HKATOPOB, 0CO00E  MECTO
3aHUMAIOT 3(UPHI TUKAPOOHOBBIX KHCJIOT KUPHOTO U apOMAaTHYECKOTO psiaa. DTO CBSA3AHO C
TEM, YTO MHOTHE COCJMHEHHs JaHHOTO KJIacca YIOBIICTBOPSIOT OCHOBHBIM TPEOOBaHHSM,
npeabsBisieMbM K miactugukaropam. OHH  BBITOJHO  OTJIMYAKOTCS OT  MHOTHUX
IUIACTU(UKATOPOB TMPOAOJDKUTEIBHOCTBIO JICUCTBUS W MaJlOM JIETYYeCTBIO, HYTO HMEET
Oo0JbIII0€ 3HAYCHUE MTPH TEPMOIUIACTHYECKON mepepaboTke noaumepoB. Kpome Toro, naHHbie
IIACTU(UKATOPEl MPUIAIOT MOJMMEPHBIM H3ACIHSAM HPEBOCXOIHYIO CBETO-, MOPO30- M
BosI0CTOMKOCTE. [loaTOMY M3 OOmIero umcia BeIpadaThiBaeMbIX Mmiiactugukatopos, 70-75 %
COCTaBIIAIOT 3PHpPHI (TAIECBOM, aTUITHHOBOM U cebaIllMHOBOM KucioT [1-6].

B cBs31 C BhIIIENIEPEYNCICHHBIME MPEUMYIIECTBAaMH 3()UPOB IBYXOCHOBHBIX KHCIIOT, C
LENbI0  YBEIMYCHHS  acCOPTUMEHTa  A(QQGEKTUBHBIX M OKOJOTHYECKHM  YHCTBIX
IacTu(UKATOpoB, B HacTosAmed paboTe MPOBOAMJICA WX CHHTE3 Ha OCHOBE
JUTUAPOTUIMKIIONICHTAIMEHOIa B IPUCYTCTBUU T€TEPOTEHHOT0 KaTanu3aTopa HaHo-ZnO.

Cunres OuC-TUTUAPOAUIINKIIOTICHTAIMEHIIIOBBIX 3¢upoB anmupaTHIecKuX
JBYXOCHOBHBIX KHCJIOT ITPOTEKAET IO CIEAYIOIICH cXxeme:

0 O
Zn0 I Il
) — OH + HOOC(CHy),COOH— — 0C — (CH,),CO— ‘

L

N-KOJINYECTBO METHJIEHOBBIX TPYIIIL.

C wuenbl0 yCTAaHOBIEGHMS YCIOBUH ATepUPHUKALMU JUTHIPOAULUKIONCHTAINEHOIIA
SHTapHOW M aJUIMHOBOM KHUCIIOTaMHM Oblja IPOBEJEHA CEpHsl ONBITOB 0 HAXOKICHHUIO
ONTUMAJILHOT'O KOJIMYECTBA KaTajau3aTopa U COOTHOUIEHUS PEarupyoIMX KOMIIOHEHTOB.

CuHTe3 NMpoBOIMIM B PEAKIMOHHON Koyibe, CHaO)KEHHOW MEXaHWYEeCKOM MeIIaIKoMu,
OOpaTHBIM  XOJOJWJIBHUKOM, JIOBYIIKOW JUIsl OTHENIEHUS BOABI W TEPMOMETPOM.
BsanmonerictBuem kucinotel U cnuprta (30%-Hblii HM30BITOK) B Cpe/ie  OPraHUYECKOTrO
pacTBOpUTENIS B IPUCYTCTBUU KaTanuzaropaHaHo-ZnO (pa3mep yacTui-44 HM)peakLUIo BEIH
70 TpeKpalleHus: BblaeneHus Bojabl. KoHel peakuuu, KpoMme TOro, KOHTPOJIHUPOBAIIU
OIpeJIeIEeHUEM KHCIOTHOTO YHUCla MEPUOAMYECKHM B3ATHEM Mpo0. 3HaueHHe KHUCIOTHOIO
yyclia B KOHIIE PEaKIMU OIpPENEsiOT PacueTHbIM IyTeM, HCXOJs M3 KOJMYECTBA B3SATOTO
karanu3atopa. [lo OKOHUaHMM CHHTE3a PEAKIMOHHYIO CMECh OXJIAXAAIU 10 KOMHATHOMU
TEMIIEpaTypbl U OTHENSAJIM CMeCh OT KaTanu3aropa ¢uiabTpoBanueM. Ilocne oTronku
pacTBOpPUTEIIS, IEPETOHAETCS N30BITOK UCXOJHOTO CIIUPTA, a 3aTEM LIEJIEeBOI MPOIYKT.

Taxum 0Opa3omM, Ha OCHOBaHUM paHHEE MPOBEIEHHBIX HCCiIe0BaHui [2,7] onpeaeneHbl
CIeNYIONIMe ONTHMANbHBIE YCIOBHUsS: pacTtBoputens — toiyon (50% Bec. Ha 3arpysky),
Kartanuzarop — HaHo-ZnO, B3aTeiii B kommuectBe 0,6-1,0 % wmac. Ha HCXOQHYIO
JIByXOCHOBHYIO KHCIIOTY, COOTHOIIIEHUE JIBYXOCHOBHBIX KHCIIOT U
auruapoauIuKIoneHTaauenona 1:2,3, remneparypa — 110-120°C, Bpems ot 3 1o 3,5 yacoB B
3aBUCHUMOCTH OT JUIMHBI YTJIEBOAOPOJIHON LIENMU UCXOIHBIX IBYXOCHOBHBIX KUCIIOT.

Omnpenenenbl (U3NKO-XMMHYECKHE MIOKa3aTeNu CUHTE3UPOBAaHHBIX Ouc-
JUTUIPOIUIMKIONEHTaIMEHUIIOBBIX 3(UPOB, KOTOPbIE IPUBEIEHBI B TA0JIHULIE.

Hekotopble (GU3NKO-XUMHUYECKHE TMOKa3aTead JUTHUAPOIUIIMKIONESHTaINEHIIOBBIX
3(¢UpOB SHTAPHON U aJIUITMHOBON KUCIIOT

Hazsanne . | T.xum,’C DneMeHTHEIH cocTas, % Ywucao OMBIICHUS,
>dupoB § / MIa 0420 np? mrKOH/r
5 C H HaI. BBIY.
Halja | BBIY. | HAWJ | BBIY.

Cykuuanar | 90,5 243-245‘/1 1,1020 | 1,5069 | 75,4 | 756 | 7,7 7,3 290 291
2,66-10

AnunuHaT 89,8 260-262{1 1,0416 | 1,5030 | 76,1 | 76,0 | 8,2 8,3 272 273
3,99-10




buc - muruapoanIUKIONeHTAaIMEeHUIIOBBIE YPHUPHI MPEICTABISIOT COOOM JKEITOBATHIE
BSI3KHME KMJIKOCTH C XapaKTEPHBIM 3aIl1aXOM, HE paCTBOPUMBI B BOJIE, XOPOILIO PACTBOPSAIOTCS B
OpPraHUYECKUX PACTBOPUTENIAX.
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NANO-ZnO KATALIZATORUNUN ISTIRAKI iLO ALIFATIK TURSULARIN
MUROKKOB EFIRLORININ SINTEZI

Sadiyeva N.F.,Isgandarova S.A., Osadova S.N., Cerepnova Y.P., Musayeva A.P.

Xiilasa

Nano-ZnO katalizatorunun istiraki ilo kohroba vo adipin tursular1 osasinda
ditsiklopentadienolun miirokkab efirlorinin alinmasi tisulu verilmis, moagsadli mohsullarin
yiikksok ¢iximi miisahido olunan optimal soraiti se¢ilmis vo fiziki-kimyavi xassolori
Oyronilmisdir.

CHUHTE3 CJOXHbBIX DOPNPOB AIMOPATHYECKUX KUCJIOT B
MNPUCYTCTBHUU HAHO-ZnO

Caouesa H.®D., Hckenoeposa C.A., Acaoosa III.H., Yepennosa I0.11., Mycaesa A.I1.
Pezrome
Omnucan METOa TOJNYYECHHS CIOXKHBIX JUTHAPOIUKIONECHTAUCHOIOBBIX 3(UPOB
SIHTapHOW M aJUMHHOBOM KHUCIIOT KaTaJUTHYeCKON sTepudukaiumeil B NpUCYTCTBUH HaHO-
ZnO. TlomoOpaHbl YCIOBUSI CHHTE3a IIEJIEBBIX MPOAYKTOB C MAaKCHMaJIbHBIM BBIXOJIOM.
N3yuenbl GpU3NKO-XUMHUYECKUE CBOMCTBA CHHTE3UPOBAHHBIX THI(PHUPOB.

SYNTHESIS OF ESTERS OF ALIPHATIC ACIDS IN THE PRESENCE
OF NANO-ZnO

Sadiyeva N.F., Isgenderova S.A., Asadova Sh.N., Cherepnova Y.P., Musayeva A.P.
Summary

A method for obtaining of dihydrocyclopentadienol esters of (ethane dicarboxylic
acid) amber and adipic acids by catalytic esterification in the presence of nano-ZnO is



described. The conditions for the synthesis of target products with the maximum yield have
been selected. The physicochemical properties of the synthesized diesters have been studied.

CHUHTE3 OTUJIEHI'JIMKOJIEBOI'O JUPUPA CUHTETHYECKHUX )KUPHBIX
KHCJOT ITPA KATAJTUTHYECKOM IPUCYTCTBHA
CYJIbP®OAPOMATHYECKHUX COEAUHEHUHU

Kepumosa Y.A., Anuesa A.3., Hopacumoe X./1.,
Anuszaoe I A., I10606a X.T.

Hucmumym negpmexumuyeckux npoyeccos um. ax. FO.I'. Mameoarueea HAHA,
baxy, Azepbationcan
Acar sozlar: efirlosma, ultrasaslo emal olunan, miirakkab efirlor
Keywords: esterification, ultrasound by treated, ester
KuroueBblecioBa: smepughuxayus, yibmpasgykosas obpabomka, cloxicHvle-
aghupwl
Crnoxxubie 3pupbl HEPTIHBIX KUCIOT HAXOIAT NMIMPOKOCTIPAKTHYECKOE MPUMEHEHUE B
KauecTBE PACTBOPUTENICH, CMa30YHBIX MaTEpHUajoB, T00ABOK K AM3EIbHBIM TOILUIUBAM U T..
[1,2]. B mnpou3BOACTBE CHHTETHYECKHUX MMOJUMEPHBIX MATCPHAIOB CJIOXHBIC 3(PHUPBI
MPUMEHSIOT B KayecTBE IUIACTU(UKATOPOB OPraHUYECKUX KHUCIOT M3-32 UX CIIOCOOHOCTH
MpUAaBaTh MOJIMMEPHBIM MaTepragaM 3JIaCTUYHOCTb, MOPO30CTOUKOCTh U (HOPMYEMOCTh, YTO
CO3/1a€T BO3MOXHOCTh PACHIMPUTH 0OJACTH UX MPUMEHEHUS U YIJIMHUTH CPOK IKCIUTyaTall|H.
CuHTE3  CIOXKHBIX  3(UPOB  XapakTEpU3YeTCs  BO3MOXKHOCTBIO  MPUCOCTUHCHHSI
YIIIEBOJIOPOIHBIX PAIMKATIOB 3aMelleHHeM BOJOPO/a B TUAPOKCUIBLHON TpyIie KapOOHOBBIX
KUCJIOT. JIJisi yCKOpeHusi 3TOro Tmpoliecca HYXXKEH MpaBWIbHBIA BBIOOp KaTalau3aropa, B
KauecTBE KOTOPOrO HaMu ObUIO BBIOPAaHO COEOUHEHHE, TMOJy4aeMoe  peakiuei
cynbupoBaHus OuU3ENbHOM (pakiuu, BBIIEICHHONM u3 cMmecu bakuHCkux HedTeH,
KOHIIEHTPUPOBAHHON CcepHOM KucinoToil. B wurore peaknuu cynbpupoBaHusS  ObLTH
o0Opa3oBaHbl Cyiab(oapoMaTHUYECKUE COCIUHEHUS W HapTeH-TapaUHOBBIM KOHIIEHTpAT,
MOJIBEPTalOIIniics B TambHelIneM >xuakodasHoMmy aspodbHomy oxuciaenuio [3]. Llensio
JTAHHOTO WCCJICJIOBAHMS SIBIIACTCS HCIOJIB30BaHUE CYyIb()OAapOMATHUECKUX COCIUHEHUM B
KauecTBE KaTallu3aTopa peakiuu STepuUKAlMKU ITHICHTIUKONS C >KUPHBIMH KHCIOTaMH,
MOJYYCHHBIMH U3 JKHAKO(A3HOro a’poOHOTr0 OKHCIeHHWs yHAckaHa [4], rme ObuH
MIOCTABJIEHBI CIEAYIOIINE 3aJaUH:
® [IOJIYYUTh WHGPOPMAIMIO O TapaMeTpax peaklUd TOTYyYEHHS STUICHIITHKOJIEBBIX
a¢upoB cuHTeTHYeckuX KUpHBIX KkuchnoT (CXKK) B mpucyrctBuu cynbpoapoMaTHudecKux
COCIMHCHWI W TPOBECTH CPaBHEHHWE C AHAJIOTHYHBIMH IMapaMeTpaMu MPOMBIIUICHHOTO
karamzatopa KY-2 (HY);
®pacCMOTPETh  MEXaHW3M  OOpa3oBaHMsS  CIOXHBIX 3(QUPOB C  y4acTHUEM
Cylb(poapoMaTHIECKUX COCTUHECHU,
®IPOBECTH  MNPUHUUINHUAIBHYI0  OLIEHKY  MEpPCIEKTUBHOCTH  HUCIOJIb30BAHUSA
Cynb(poapoMaTHIECKUX COCIMHEHHM KaK KaTaJM3aTOPOB IIPOIlecca CHHTE3a CIIOXKHBIX
3(UpoB.
Ddupsl KUPHBIX KUCIOT CHHTE3UPYIOTCS, KaK MPABWIO, MO KIACCHYECKUM METOJIaM
3TepUHUKAIMK B TPUCYTCTBUH KUCIIBIX KaTaau3aTopos [5].
[Ipeanonaraemerii OO MEXaHW3M CHHTE3a CIIOKHBIX 3(UPOB KUPHBIX KHUCIOT U
STWJICHIJIMKOJISB MPUCYTCTBUU KaTallM3aTopa MPeCTaBIIETCs CIEIYIOIIUM 00pa3oM:
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rae R- pagukan kucnotsl, R'- numetmnenauruapokcum; R™- X - kataauzarop.

[Tpouiecc compoBOXAancss NEPEeroHKOW W30bITKA CHHpPTAa — OSTUWICHIVIMKONS U
BBIJICTICHUEM IICJIEBOTO MPOAYKTA STHIICHIIIHKOJIeBOro nuddupa. [lomydeHHsril nuadup umeer
CBETJIO-KOPUYHEBBIN LIBET CO CIIEUU(PUUECKUM 3aIaxoM.

Cxema cuHTE3a OOBEKTOB HCCIENOBAaHUS — OTWiIeHrmuKoneBoro mmdupa CXK B
IPUCYTCTBUH CYIb(OaPOMATHUECKUX COCAUHEHUN B KAYECTBE KaTAIN3aTOPa PEAKLINH:
f‘;ﬂ
CH, - OH °C, kst TH2-OC
+ ZRCOOH e 0
- ZHyO /]
CH, - OH CH; -©O —C\
R

rae R — pagukan CXKK.

Obpaszer nonydennoro auapupa CXK Obin naentudpunmponan MK-cnekrpockonuei,
oTpakeHHON Ha puc.l, rme ObUIM HMACHTHGUIMPOBAHBI CIEAYIOUIHE CHUrHambl: 724 cm’
OTBe4aeT MassTHUKOBBIM KoJiebanusim C-H cBszeit rpynmel CHz; cnabsie curnanet 1168, 1246,
1266 cm™ cooTBeTCTBYIOT cBsA3H C-O-C ca0XKHbBIX 3(UPOB, T.€. OTOKIECCTBISIOT 00pa3oBaHKe
HE3HAYUTEIHHOTO KOJTMYECTBA MOHO(HPOB; mosoca mornomenus 1729 cm™ orBeuaer C=0
CBsI3M cloKHOTO ddupa; 1377, 1454, 2861, 2923 cM™ TI0JIOCHI MOTTIOMIEHNUSs COOTBETCTBYIOT
negopMalmoHHbIM U BaJieHTHBIM KostebanusM C-H cBs3u rpynn CHsz u CHo.
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Puc. 1. UK-cnekTp strneHrnukoneBoro nudgupa CXKK.

Takum o0Opa3oM, HCIOIB30BaHUE CYNb()OAPOMATUYECKUX COEAMHEHHH B KadyeCcTBE
Katanusaropa peakiuii srepudukanmu sruiaeHrmukonst u CXKK nossosser:
- YTUIIM3AIHMIO OTXO0JI0B PEaKIUU Cylb(pUpoBaHus;



- YMCHBIIUTH BpeMs MPOBEICHHs peakiuu B 3-4 pasa, IO CPaBHEHHUIO C MPOMBIIUICHHBIM
xatamuszatopom KY-2 (H") (Bpems peakuuu 10-12 yac; Beixon 70-75%) 1 TIONy4UTH 11e1€BOi
MPOAYKT B KoyimuecTBe 76.3%.

B wurore HalimeHbl onTuManabHbIe YycinoBHs peakiuu dtepuduranuu COKK u DI
temneparypa 110-120°C, MoibHOE COOTHOIIEHHE KHCIOTHI K cnupry- 2:1.5, xommdecTBO
KatanmzaTopa — 2.5 % mac. K B3SITOH KUCIIOTE, IPOAOJKUTEILHOCTh peakiuu 3-4 4.
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SYNTHESIS OF ETHYLENE GLYCOL DIESTER OF SYNTHETIC FATTY
ACIDS IN THE CATALYTIC PRESENCE OF SULPHOAROMATIC
COMPOUNDS

Karimova U.A., Aliyeva A.Z., Ibragimov H.C.,
Alizade Sh.A., Eyubova X.T.

Summary

An ethylene glycol diester based on synthetic fatty acids in the catalytic presence of
sulfoaromatic compounds has been synthesized. Carbonic acid salts were obtained from
the oxidation of undecane in the presence of a (RCOO)sCr catalyst treated by
ultrasound.Diester structure was confirmed by IR spectrum.

SULFOAROMATIK BIRLOSMOLORIN KATALITIK ISTIRAKI ILO SINTETIK
YAG TURSULARININ ETILENQLIKOL DIEFIRININ SINTEZI

Korimova U.O., Oliyeva A.Z., Ibrahimov H.C.,
Olizads S.A., Eyyubova X.T.

Xiilasa
Sulfoaromatik birlogsmoalorin Katalitik istiraki ilo sintetik yag tursularmnin
etilenqglikol diefirlori sintezi aparilib. Karbon tursulari (RCOO)sCr katalizatorun istiraki
ilo undekanm oksidlogsmosindon alinib. Alinan diefirin strukturu IQ spektr ilo tosdiq
edilmisdir.
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BiTSIKLO[2.2.1]JHEPT-5-EN-2-KARBON TURSUSUNUN [1-N-(1,4,7-AZAHEPTAN)]
AMIDININ BUTiLYQDiD KOMPLEKS_LBRiNiN KOl_(R.OZiYA){A.
QARSI INHiBITOR-BAKTERISID XASSOLORININ TOYINI

Babayeva V.H., Mammadbayli E.H., Mommadova N.M.,

AMEA akademik Y.H. Mammadoaliyev adina Neft-Kimya Proseslari Institutu, AZ 1025
Baki, Xocali pr., 30
e-mail: nuraybabyeva2008@gmail.com

Acar sozlor: korroziya, norborn-5-en-2-karbon amid,
sulfatreduksiyaedici bakteriyalar

Keywords: corrosion, norboron-5-ene-2-carboxylic acid, diethylenetriamine, amide,
sulfate-reducing bacteria

KiroueBble ciioBa: kopposus, Hopoop-5-en-2-kapoorosas Kucioma, OudMuieH-

MPUamMut, amuo, cyibgameoccmanasiusarowue baxmepuu

tursusu, dietilentriamin,

Tobiotdo on ¢oX miisahido olunan proseslordon biri do korroziya prosesidir[1].
Metallarin mikrobioloji korroziyasi torpaq vo su miihitindo daha genis yayilmis korroziya
névudur. Mikrobioloji korroziyanin osas toradicilori sulfatreduksiyaedici bakteriyalardir
(SRB). Onlar yeralt1 boru komarlorinin va diger avadanliglarin anaerob soraitds korroziyasina
sobab olan on asas mikroorganizmlordir. Neft sonayesi vo digor sonaye saholorindo bas veron
mikrobioloji korroziyanin qarsisini almaq 0c¢in inhibitor-bakterisidlordon genis istifado
olunur[2,3,4]. Kompleks birlogsmalorin alinmasi zamani ilk dncanorborn-5-en-2-karbon
tursusu vo dietilentriamindon amid sintez olunur. Alinms amidin geyri-Uzvi anionlu
komplekslarinin sintezinds alkilhalogenidlordon CsHgJdan istifads olunur. Reaksiya asason
50-60°C arasinda 3 saat qarigdirilmagla aparilir.

Sintez olunmus Dbitsiklo[2.2.1]hept-5-en-2-karbon tursusunun [1-N-(1,4,7azaheptan)]
amidinin komplekslorinin sulfatreduksiyaedici bakteriyalara qarsi antibakterial (AB) kimi
sinaqlarinin naticalori codvolds verilmisdir:

Cadval 1.
Komplekslarin gatiligdan asili olaraq bakterisid effektinin naticalori
. . Maddoni Bakteriyal .
Komplekslorin izopropil spirtindo ‘211 v?ngl_ e féi}la arih H.S miqdari Bakterisid
mohlulu qatiiisl, sayl {huceyrs mq/l effekti, Z-%
ma/I say1/ml)
1 2 3 4 5
4
bitsiklo[2.2.1]hept-5-en-2-karbon 25 10 198 58.4
tursusunun dietilentriamin 50 10! 29.7 94
amidinin CsHeJ kompleksi (1:1) 100 10t 4.6 99
bitsiklo[2.2.1]hept-5-en-2-karbon 25 10° 187 61
tursusunun dietilentriamin 50 10* 25.5 95
amidinin CsHoJkompleksi (1:2) 100 _ _ 100
Yoxlama—I Kulturasiz mithitde H>S-in migdar1 -30-32 mq/I
Yoxlama-lII 10° Kulturali miihitde H.S-in miqdar1 - 476 mq/I

Cadvaldan gorundiyu kimi CsHoJkompleksi (1:1) 25 mg/l qatiligda 58.4% biosid, 50
ma/l qatiligda 94%, 100 mg/l gatiligda 99% bakterisid effekti, CaHoJkompleksi (1:2) 25 mg/I
qatiligda 61% biosid, 50 mqg/l qatiligda 95%, 100 mq/l qatiligda 100% bakterisid effekti
gOstormoklo bakteriyalart tamamilo mohv edir.
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U3YYEHUE BAKTEPULIMI-UHT UBUTOPHBIX CBOMCTB C4HoJ
KOMILJIEKCOB [1-N-(1,4,7-A3ATENITAH) AMHU A BUIIUKJIO|[2.2.1]-TEIIT-5-EH-
2-KAPBOHOBOM KUCJIOTHI

babaesa B.I'., Mameooennu I.1., Mameooea H.M.
Pezrome

CuHTe3upoBaHbl HEOPraHMYECKHE aHHMOHHBIE KOMIUIEKCHI peaklued B3auMoJIeHCTBUS
AIKUIITAJIOT€HUIO0B C aMHJIOM, ITOJIyYU€eHHOM Ha OCHOBE HOPOOp-5-eH-2-KapOOHOBOI KHUCIOTHI
U TUATUIICHTPUAMUHA B pa3NuyHbIX cooTHomeHusx (1:1, 1:2) u uccrnenoBan 6akTepuuaHbINA
3¢ (deKT d3TUX KOMIUICKCOB. [IJisi CHHTE3a UCTIONB30BAIH TaKue alnKuiranoreHuasl kak CaHol.
Ycranosneno, uto xomriekc CsHolJupu cootnomenun (1:1) mpu KoHuIEHTpauuu 25 Mr/in
nposiisieT 58.4% Ououna, npu kouueHtpauuu S0 mr/n 94% u npu koHuentpauuu 100 mr/n
99%-ubiii  Gaktepuruanbiii  dpdekr. Kommmeke CsHe) mnpu  coornomennn — (1:2)
KOHIIEHTpauuu 25 mr/a npossisier 61% Oouonua, npu koHueHtpauu 50 mr/n 95%, u a npu
konneHTpanuu 100 mr/m 100% -Hbrit 6akTepUIUAHBIN YPPEKT.

STUDY OF BACTERICIDE-INHIBITOR PROPERTIES OF C4HsJ COMPLEXES OF
[1-N-(1,4,7-AZAHEPTANE)AMIDE OF BICYCLOJ2.2.1]-HEPT-5-EN-2-
CARBOXYLIC ACID

Babayeva V.G., Mammadbayli E.H.,Mammadova N.M.

Summary

Inorganic anionic complexes were synthesized by the reaction of interaction of alkyl
halides with an amide prepared on the basis of norboron-5-en-2-carboxylic acid and
diethylenetriamine in various ratios (1: 1, 1: 2), and the bactericidal effect of these complexes
was investigated. For synthesis, we used such alkyl halides as C4HsJ. It was found that the
CsHsJcomplex at a ratio (1:1) at a concentration of 25 mg/l exhibits a 58.4% biocid, at a
concentration of 50 mg/l 94% and at a concentration of 100 mg/l 99% bactericidal effect. A
C4HoJ complex at ratio (1:2) and a concentration of 25 mg/l shows 61% biocid, at a
concentration of 50 mg/l 95% and at a concentration of 100 mg/l 100% bactericidal effect.
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ALLILNORBORNILKARBOKSILATIN SINTEZiI REAKSIYASININ TODQIiQi
Ibrahimova M.C., Qadirli V.S., Mahmudova E.Q., Rasulova R.A., Ismayilova C.H.

AMEA-min akad.Y.H Mammadaliyev adina Neft-Kimya Proseslori Institutu, Bak sohori
E-mail: gedirlivusale@mail.ru

Acar sozlor: tsiklopentadien, allilakrilat, akril tursusu, bitsiklik monomerlar,
allilnorbornilkarboksilat.
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Keywords: cyclopentadiene, allylacrylate, acrylic acid, bicyclic monomer,
allylnorbornylcarboxylate.

KuaroueBbie CJI10Ba: uumoneﬂmadueﬂ, auiurakpuiam, akpujioseast Kuciaoma,
OUYUKTUYECKULL MOHOMED, ALTUTIHOPOOPHUIKAPOOKCUIAM.

Miiasir dovrdo neft-kimya elminin inkisafi ilo olagodar olaraq yiiksok keyfiyyatli, yeni
polifunksional torkibli alitsiklik siras1 monomerlorin sintezi sahasindo intensiv todqiqat islori
aparilir. Todqiqatlarin istiqgamatlorindon biri do torkibinds funksional qrup saxlayan tsiklo-,
politsikoalkil akrilat mirakkob efirlorinin alinmasi sahasidir [1-3].

Hazirki isdo tsiklopentadienin allilakrilatla (AA) Dils Alder reaksiyasi, [4+2]
tsiklobirlogsmo reaksiyasinin todqiqi, allilnorbornilkarboksilat (ANK) monomerinin sintezi oks
olunmusdur:

7
6 I
11 10 9 8
® + CH,=CH-COO-CH,-CH=CH, ——> CH2=CH-CHZOOC\

ANK-nin sintezinin optimal soraitinin tapilmas: U¢Un mixtolif faktorlarin tosiri
dyronilmis, miioyyon olunmusdur ki, 185°C temperaturda, TTDD:AA mol nisboti miivafiq
olaraq 1:3, 3 saat reaksiya miiddstindo moagsadli mohsulun ¢iximi 80% toskil edir.

Sintez etdiyimiz allilbitsiklo[2.2.1]hept-5-en-2-ilkarboksilatin qurulusunu tasdiglomok
iiclin bu birlogsmalorin sintezi qarsilqli sintez reaksiyasi vasitosi ilo do hoyata kecirilmisdir.
Qarsiliql sintez iki morhalodo aparilmisdir. flkin morhalads tsiklopentadienin akril tursusu ilo
tsiklobirlogmo reaksiyasindan 98% ¢iximla norbornenkarbon tursusu sintez olunmus, ndvbati
morhoalads iso homin birlogmanin allil spirti ilo efirlogmo reaksiyasindan ANK alinmisdir.

(0]
+ cH =cH-cooH ' © HoOC bq. CH =CH-CH oH—Kkat b
, — IL / 2 2 > CH,=CH-CH,00C~

H -H,0

Alman birlogsmays bir godor KMnO4 mohlulu tékdiitkdo mahlulun rangi doyiserak agiq
rong almigdir ki, bu da maddonin torkibinds vinil grupunun méveudlugunu stibut edir.
Sintez olunan monomerin C11H4O> fiziki-kimyovi xassolori asagida gostorilmis,

gay.temp 102-106°C/10-12 mm c.siit, d?°1.1038, n2°1.4898, qurulusu iQ- vo NMR

spektrroskopiya tisullart ilo tosdiq olunmusdur. Miisyyon edilmisdir ki, hor iki iisulla alinan
ANK-nn fiziki-Kimyavi gostaricilori vo qurulusu identikdir. Spektr niimunslori Almaniyanin
“Bruker” sirkoti torofindon istehsal olunan ALPHA IQ FURYE spektrometrindo 600-4000
cm? dalga tezliyi diapazonunda cokilmisdir. IQ spektrin 1727 cm™ udulma zolaginda
miirokkob efirin C=O rabitssinin valent ,1167 cm™ —do C-O olagasinin valent dayisikliyi,
1636 cm™ —do norbornen halqasindoki ikigat 1 C=C olagosinin valent doyisikliyi, 833 cm™ —
do C=C olaqosinin deformasiya doyisikliyi, 929, 985 cm™ —do alfa voziyyotdo olan C=C
olagasinin deformasiya, 3060 cm™ —do =CH grupunun valent doyisikliyi , habelo, 1448 em™ —
do CH, grupunun C-H olagosinin deformasiya, 2871, 2968 cm™ —do valent doyisikliyi
miisahido olunmusgdur. Sintez olunan monomerin qurulusu ABS-in “Bruker” sirkotinin AV-
300 qurgusunda ¢okilmisdir.

NMR *H, &, m.h.: 3.82 H', 2.86 H°, 2.33-2.61 H’, 2.67 H*, 6.39 H’, 6.33 H’, 1.83-
2.17 H', 3.65 H®, 5.21 H™, 4.56-5.18 H"*, NMR C, &, m.h.: 174.0 (C®), 43.77 (C° ), 46.59
(Ch), 29.10 (C°), 42.97 (C*), 49.30 (C"), 136.10 (C?), 135.10 (C3), 20.87 (C®), 118 (C¥),
132.72 (C').
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THE RESEARCH OF THE SYNTHESIS OF
ALLYLNORBORNILCARBOXYLATE

Ibrahimova M.C., Kadirli V.S., Makhmudova E.Q., Rasulova R.A., Ismailova C.H.
Summary
The reaction of cycloaddition of allyl acrylate to cyclopentadien have been studied and

as a result allylnorbornylcarboxylate with yield 80% have beensynthesized. Condition of
reaction and the physical-chemical properties of allylnorbornylcarboxylate were defined.

NCCIEJOBAHUE CUHTE3A AJVINVIHOPBOPHUJIKAPBOKCHUJIATA

Hopazumoea M./]., Kaowvipnwt B.C., Maxmyooea 3.1, Pacynosa P.A., Hcmaunoea /oc.I.
Pe3ztome

I/I3yqua peakurda LOUKIOIPHUCOCIUHCHHA aJUIWJIIaKpuiaTa K HUKJIONCHTAAUCHY, U B
pe3yiabTaTe CHHTE3UPOBaH aNIUITHOPOOpHIIIKapOoKkcuiaT ¢ BeixogoM 80%. Onpenenena
YCIOBHS pEaKIMM W HAaWICHBI (PU3MKO-XMMHUYECKHE CBOWCTBA  AJUTHIIHOPOOPHWUII-
KapOokcuiaTa.

OLEFINLORIN OLIQOMERLOSMOSi UCUN YENI Al;,03-B,03; 9SASLI
KATALIZATORUN SINTEZi

Ibrahimov H.C., Ohmadova R.H., Mommadli F.S., Mehdiyeva N.O.
AMEA-min Y.H Mammadaliyev adina Neft-Kimya Proseslori Institutu

Acar sozlor: Heterogen katalizator, zol-gel metod, metal oksidlori, termogravimetrik
analiz
Keywords: Oligomerization, alkylation, ionic liquids, a modifier, polymer composite.

Oligomerlogsma prosesina son illor diqgetin artmasi neftin emali zamani olda edilon
alken fraksiyalarmin zongin monboyindon gaynaqlanir. Bundan olavo, tobii qazdan maye
karbohidrogenlorin istehsal {iglin yeni texnologiyalr islonib hazirlanmaqdadir va bu gazlarin
boyiik tonajli ehtiyatlarindan istifadonin on perspektivli yollarindan biri do katalitik emal yolu
ilo bu birlogmoalar asasinda yanacaglar tiglin yiiksok oktanli komponentlarin sintezidir.

Alkenlarin oligomerlogsmasi prosesi ham homogen, hom do heterogen katalizatorlarin
istiraki ilo hoyata kegirilo bilor. Bununla birlikda, heterogen proseslorin homogena nisbaton
bir sira Ustiinliiklori vardir, masolon, reaksiya mohsullarindan katalizatorun asan ayrilmasi,
katalizatorun yenidon sistemo qaytarilmasi vo proses zamani omoalo golon ¢irkab sularin
olmamas1 vo s. Bu baximdan todqiqatcilar alkenlorin oligomerlogsmasinds ekoloji baximdan
daha sorfali olan heterogen proseslorinin inkisafina diqqoti artirmaqdadirlar.

Seolit asash katalizatorlar olefinlorin oliqgomerlogsmasinda genis istifado olunsa da,
onlarin 9sas ¢atismazligi oligomerlogsmo reaksiyasi zamani osason mikromoasamolorin proses
zamani omolo golon yiiksok molekullu birlogmolorlo 6rtiilmoasi sabobindon giiclii dezaktivasiya
olunmasidir. Bu sobabdon hal-hazirda bir ¢ox todqgiqat islori maksimum aktivlik, segicilik
gostoron va dayanigliligi ilo forgqlonon yeni heterogen katalitik sistemlorin yaradilmasina
yonaldilmisgdir.



Toqdim olunan tezisdo olefinlorin oliqgomerlogsmasi prosesi {i¢iin yeni, torkibindo bor
oksidi saxlayan Al;Os katalizatorunun sintezindon bohs edilir. Bu sistemin segilmasinin
ustlinltyu ondadir ki, onu asan almaq mumkindir, prosesdo stabil aktivlik gostormoklo
yanasi, yuksok termiki davamliligi ilo do forglonir ki, bu da katalizatorun bir ne¢o dofs
sistema qaytarilmagqla istifads imkanlarini yiiksaltmis olur.

Metal oksidlorin alinmasinda perspektivli istigamotlordon biri zol-gel metodu
oldugundan, AI(NOz3)3:9H.O monoetanolaminin istiraki ilo otaq temperaturunda hidrolizo
ugradilmagla ovvol Al(OH)s zolu,sonra iso temperaturu 80-90°-yo yiiksaltmoklo onun geli
almmigdir [1-3]. Alinmig gel bir ne¢o dofo distillo suyu ilo yuyulub quruduldugdan sonra,
ortobor tursusu mahlulu ilo miixtalif nisbatlords garigsdirilaraq termoemal edilmisdir.

Alman mohsul skanlagdirici kalorimetrik metodla tadqiq olunmusdur. H3BO3-Al(OH)s3
sisteminin termogravimetrik analizinin naticalori temperaturun yiiksalmasi ilo komponentlorin
qarsiligh tesirde olmasini miioyyonlogdirmisdir. TG/DTA naticalorine asason demok olar ki,
nimunalordo (120°C-do qurudulmus) fiziki adsorbsiya olunmus vo kristallasma suyun
ayrilmasi 150-200°C temperatur intervalinda endotermik piklorlo miisayiot olunur. DTG vo
DTA oyrilorindoki  300-500°C temperatur intervalindaki  maksimumlar ~ Al(OH)s-in
dehidratlagsmasi naticosindo y-aliiminium oksidin alinmasi vo kristallagsmasi ilo alagalondirilir
[4]. Nimunolordoki bor oksidinin miqdarmin 20%-dok artirilmasi termoqramdaki galonun
geniglonmasi vo intensivliyinin azalmasi ilo miisayiot olunur. Niimunolorin DTA oyrilorinds
olavo olaraq 700-850°C temperatur intervalinda ekzo-effektin mévcudlugu vo TG-oyrisindo
kiitlads itkisi 2Al203-B203 tarkibli kristallik strukturun formalagsmasini gostarir.

Miioyyanlogdirilmisdir Ki, nano y-aliminium oksidin bor oksidi ilo miixtolif
miqdarlarda (1-20% kiit.) modifikasiya olunmasi inkisaf etmis sotho malik nanomateriallar
alda etmoys imkan verir (Sxis.sotn=190-280 M%/q, Vimosamo=0.43-0.60 cm*/q).
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OLEFINLORIN OLIQOMERLOSMOSI UCUN YENI A1,03-B,03 OSASLI
KATALIZATORUN SINTEZIi

Ibrahimov H.C., Ohmadova R.H., Mommadli F.S., Mehdiyeva N.A.

Xiilasa
Olefinlorin oligomerlagsmasi prosesi Ugln zol-gel metodundan istifade olunmagla yeni,

torkibindo bor oksidi saxlayan Al.Oszkatalizatoru sintezi edilmisdir. Termigravimetrik
metodla H3sBOz-Al(OH)s sisteminin analizi hoyata kegirilmis, DTA oyrisinds 700-850°C
temperatur intervalinda ekzo-effektin mévcudlugu vo onun TG-ayrisinds kiitls itkisi ilo
miisayat olunmasi 2Al,03-B203 tarkibli kristallik strukturun formalasmasini stibut edir.
Miioyyonlosdirilmisdir ki, nano y-aliiminium oksidin bor oksidi ilo miixtslif miqdarlarda (1-
20% kat.) modifikasiya olunmasi inkisaf etmis satha malik nanomateriallar slds etmoya
imkan verir (Sxis.ssth=190-280 M?/0, Vimosamo=0.43-0.60 cm/q).


https://link.springer.com/journal/13203

CHUHTE3 HOBOI'O KATAJIM3ATOPA HA OCHOBE Al;O3-B203 1JI51
OJIMT'OMEPU3AIIUU OJIEOUHOB

Hopazumoe X./I., Axmeoosa P.I'., Mammaonu @.C., Mexoueea N.A.
Pezrome

30/1b-T€JIb METOJOM [UIS OJIMTOMEpHU3alui 0Je()UHOB OBLT CHHTE3UPOBAH HOBBIN
karanmzarop Al2Oz, comepxamnuii B cBoeM coctaBe okcun Oopa. [IpoBeseH aHamm3 cUCTEMbI
H3BOs-Al(OH)3 TepmorpaBumerprueckuM MeTonoMm.Hamnuue sx303¢¢dexra Ha kpuBbix JITA
B wuHTepBaie Temneparyp 700-850°C, compoBoxparomeecss morepu wMacc B TT-
KPUBOMITOATBEPKAaeTPOPMUPOBAHUE KPHUCTAJUTHYECKOM CTPYKTYpPHI 2A1,03-B20:s.
YcTaHOBIIEHO, YTO MOIUGUKAIMS HAHO-Y-OKCHIA ATIOMUHHUS OKCHIOM OOpa B Pa3IMYHBIX
komuyectBax (1-20 wmacc.%) mMO3BOJISET TOJYy4YaTh HAaHOMATEpUAIbl C  Pa3BUTOU
MOBEPXHOCTHIO (Sy,;=190-280 M2/, V10p=0,43-0,60 CM3/F).

SYNTHESIS OF A NEW Al;03-B>03BASED CATALYST FOR OLIGOMERIZATION
OF OLEFINS

Ibrahimov H.C., Ahmadova R.H., Mammadli F.S., Mehdiyeva N.A.
Summary

A new boric oxide-containing Al,O3 catalyst was synthesized using the zol-gel method
for the oligomerization of olefins. The analysis of H3BO3-AI(OH); system by
thermogravimetric method shows that, the presence of exo-effect in the temperature range of
700-850°C on the DTA curve accompanying with weight loss in the TG-curve proves the
formation of a crystalline structure containing 2AIl>03-B20s. It was found that the
modification of nano y-aluminum oxide with boric oxide in different amounts (1-20% wt.)
allows to obtain nanomaterials with a developed surface (Sspecific suface =190-280 m?/g,
Vpore=0.43-0.60 cm?/g).

BUTOKSILLOSDIRILMIS HIBRIDLOSMIS FENOLFORMALDEHID
OLIQOMERLORININ SINTEZi VO TODQIQi

Oliyeva A.P., Omiraslanova M.N., Ibrahimova M.C., Ohmadbayova S.F., Riistamov R.O.
AMEA akademik Y.H.Maommoadaliyev adina Neft-Kimya Proseslori Institutu, Baki sohori

Acar sozlar: fenolformaldehid oligomeri, polikondenslasma, modifikasiya, benzilamin,
efirlasma, n-butanol

KuoueBble cioBa: gherongopmanvoecuonsviii onuecomep, NOIUKOHOEHCAyuUs, MOOUpu-
Kayust, OeH3UunIaMut, smepuguxayus, H-0ymaroJ

Keywords: phenolformaldehyde oligomer, policondensation, modification, benzyl-
amine, etherification, n-butanol

Fenolformaldehid oligomerlorinin (FFO) makromolekullarinda reaksiyaqabiliyyatli
funksional qruplarin movcudlugu istismar zamani1 barkima proseslorinin idars olunmasinda
mithiim shamiyyat kasb edir. Bu siradan olan birlogsmalorin ortiik, yapisqan, slagelondirici
kompozisiya torkiblori kimi ugurlu totbiqi onlarin sintezi vo todqiqi istigamotindo elmi islorin
aparilmasiin aktualligini miioyyanlosdirir. Sade sintez texnologiyasi ilo ekoloji cohatdon az
tohliikko doguran, yiiksok istismar gostoricilorino malik yeni torkib vo quruluslu FFO-larin
alinmasi imkanlariin genis olmasi da onlarin funksional reaksiyalarinin, basqa sozla, tokrar
polikondenslogsma, modifikasiya, polimer-analoji ¢evrilmolor, efirlosmo vo S. proseslorin
mimkunluyd ils slagadardir.

FFO-larin modifikasiyasinda istifado olunan ¢oxsayli reagentlor sirasinda azot saxlayan



{izvi birlosmalarin xiisusi rolu vardir. Oten illorin tadqigatlarinda 6ziinii dogrultmus, ikisindon
biri benzoquanaminlo modifikasiya olunan FFO-larin holledicido hibridlosmo mohsulu vo
sonuncunun butoksillogsmasindon alinan oligomerlor ED-20 markal1 epoksid gatran ilo ortiik
kompozisiya torkiblori kimi yiiksok naticolor gostormisdir [1,2]. Azotlu fragmentlorin
makromolekullara daxil edilmasi onlarin polyarligini artirmagla yanasi, barkimo proseslorindo
do mihdm rol oynayir vo metal sothino adgeziya gostaricilorino miisbat tasir gostarir.

Qeyd olunanlar1 nazors alaraq ikisindon biri benzilaminlo modifikasiya olunmus rezol
va novolak tipli FFO-larin holledicids - dioksanda tokrar polikondenslogsmosi prosesi hoyata
kecirilmis, daha sonra alinan mohsul n-butanolla efirlosdirilmisdir. Rezol vo novolaklarda
fenolun formaldehido mol nisboti miivafiq olaraq 1:1,2 vo 1:0,85 toskil etmis, modifikasiya
olunmus ilkin oligomerlords benzilaminin 1 mol fenola goro miqdar1 0,1-0,4 mol intervalinda
doyismisdir. Ilkin morhalods alinan rezol vo novolak tipli oligomerlorin halledicido-dioksanda
tokrar polikondenslogmosi onlarmm mivafiqg olarag 1:2 vo 2:1 kiitlo nisbatindo hoyata
kegirilmisdir. Ugiincii morhalodo sonuncunun turs miihitds n-butil spirti ilo efirlosdirilmasi
naticasindo qirmizi-qonur rongli, soffaf, parlaq, 6zlii-axict mohsul alinmigdir. Hibridlosmo
morhoalasinds reaksiya miihitinds qalmis holledicinin artiq miqdart efirlogmo zamani ayrilan
qarigigin torkibindo konar edilmisdir. Son mohsul efirlosdirilmis hibrid oligomerin n-
butanolda mohluludur. n-Butanolun artiq miqdarinin istismar zamani qovulmasina ehtiyac
yoxdur, belo ki, onun boya-lak materiallarinin holledicisi kimi istifads olundugu molumdur.
Bu, ortiikomalogatirici kompozisiya mohlullarinin alinmasi1 zamani holledici sorfini azaldir.
Alinan mohsullarin qurulusunu va fiziki-kimyavi xassalorini todqiq etmok mogsadila spirtin
artigi vakuumda qovulmus, muvafiq analizlor aparilmigdir. Butoksi-qruplarin oligomer
makromolekullarina daxil edilmasi geyri-polyar hoalledicilords (mss., solventdo) hollolmani
yaxsilagdirir, mohsulun parlagh@ini artirir vo kompozisiya torkiblorinds fiziki-mexaniki
xassalarin — adgeziya elastiklik, barklik — yiiksok gostaricilorini tomin edir [3].

Sintez proseslorinin material balansi tortib edilmisdir.

Proseslorin ayri-ayr1 marhololorindo alinan oligomerlerin qurulusu 1Q-spektroskopiya
usulu ilo miiqayisali aragdirilmisdir. Analizlor “BRUKER”(Almaniya) istehsali olan ALPHA
iQ-Furye mikroskopunda 600-4000 cm™ dalga tezliyindo aparilmisdir. Spektrlorin tohlili ilkin
oligomer makromolekullarmin metilol, amin gruplari, eloco do novolakda fenol hidroksilina
nazoran 0rto-, rezolda iso orto- vo para- vaziyystdo olan miitohorrik hidrogen atomlarinin
qarsiligli tasiri naticasinda ehtimal olunan strukturun formalasdigini gostarir. Hibrid oliqomer
zanciri bir-birilo novbalogsmis novolak vo rezol makromolekullarindan ibarat hom xatti, hom
do saxali quruluslu oligomer strukturudur. Son mohsulun spektrindo ehtimal olunan qrup va
rabitolorin — N-H rabitolorinin 1511 cm™-do deformasiya, 3299 vo 3344 cm™-do valent
ragsloring, 1120 cm™-do C-O-C rabitasinin valent ragslorine uygun udulma zolaqlarinin
miisahido olunmas1 modifikasiya vo butoksillosmo proseslorinin bag verdiyini tosdigloyir.

Sintez olunmus efirlosdirilmis hibrid oliqgomerlar epoksi-fenol kompozisiya torkiblori
kimi tovsiyo olunur. Bu mohsullarla ED-20 epoksid qatrani osasinda alman Ortik
kompozisiyalarmin fiziki-mexaniki xassolorinin &yronilmosi istigamotindo todqiqat islori
aparilaraq ilkin gonaotboxs naticolor alinmigdir.
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BUTOKSILLOSDIRILMIS HIBRIDLOSMIS FENOLFORMALDEHID
OLIQOMERLORININ SINTEZi VO TODQIQI

Idliyeva A.P., Omiraslanova M.N., Ibrahimova M.C.,
Ohmadbayova S.F., Riistamov R. O.

Xiilaso

Ikisindan biri 1 mol fenola gore 0.1-0.4 mol benzilaminlo modifikasiya olunmus rezol
vo novolak tipli fenolformaldehid oliqomerlarinin 1:2 va 2:1 kiitlo nisbatinds halledicido -
dioksanda tokrar polikondenslosmo mohsulu n-butanolla efirlogdirilmisdir. Ayri-ayr
morhololordo  alinan mohsullarin  qurulusu  1Q-spektroskopiya Usulu ilo  miigayisali
aragdirilmig, proseslorin  ganunauygunluglart  mioyyon edilmisdir. Sintez olunmus
efirlosdirilmis hibrid oliqgomerlorin ED-20 markali epoksid qatrani ilo 6rtik kompozisiya
torkiblori Kimi ilkin gonastbaxs naticalorin alinmasi geyd edilmisdir.

CHUHTE3 U UCCJIEJOBAHUME BYTOKCUJIMPOBAHHbBIX 'MBPUIHBIX
OEHOJIPOPMAJIBAEI' TAHBIX OJIMT'OMEPOB

Anueea A.IL, Amupacnanosa M.H., Hopazumosa M./c.,
Axmeobexosa C.D., Pycmamos P.A.

Pe3rome

[IpoBenena srepudukanus H-OyTaHOIOM MPOAYKTOB MOBTOPHOM IMOJTHKOHIEHCAINH
benondopmanbIETUIHBIX OJUTOMEPOB PE30JILHOTO M HOBOJIAYHOTO THUIIOB MPH UX MacCOBOM
cootHomeHnn 1:2 m 2:1 B pactBOopHTele — JUOKCAHE, MPH 3TOM OJUH M3 HUCXOIHBIX
onuromepoB moauduiuposan 0.1-0.4 monsmu OeHzunamuHa B pacuére Ha 1 Monb ¢eHona.
N3yuena mpeamonaraemasi CTpyKTypa TMOJYYEHHBIX B Pa3IMUHBIX CcTaausx npoaykroB UK-
CHEKTPOCKOMMYECKUM METOJOM, BBISBIEHBI 3aKOHOMEPHOCTH IpoleccoB. OTMedeHo
MOJTyYEHUE YIOBJICTBOPUTEIBHBIX PE3YJIbTATOB B KA4YECTBE MOKPHITUHA KOMITO3UIIMA Ha
OCHOBE 3TepUPHUIINPOBAHHBIX THOPUIHBIX OJIMTOMEPOB C MOKCUIHOM cMouoit mapku D/]-20.

SYNTHESIS AND STUDY OF BUTOXYLATED HYBRID
PHENOLFORMALDEHYDE OLIGOMERS

Aliyeva A.P., Amiraslanova M.N., Ibrahimova M.J.,
Akhmedbekova S.F., Rustamov R. A.
Summary

Esterification with n-butanol of re-polycondensation products of resole and novolac
types phenol-formaldehyde oligomers at their mass ratio 1:2 and 2:1 in dioxane solvent was
carried out, with one of the original oligomers modified with 0.1-0.4 moles of benzylamine
per 1 mole of phenol. The proposed structure of the products obtained at various stages was
studied by IR-spectroscopy and the regularities of the processes were revealed. It was noted
that satisfactory results were obtained as coatings for compositions based on esterified hybrid
oligomers with ED-20 epoxy resin.



ALKELGERMANIUM HALOGENLORLO B9ZI IKILI AMINLORIN
REAKSIYALARININ TODQIQI.

Cofarov E.F., Hasanova R.B., Alverdiyeva F.A., Zeynalova A.E.
Goanca Déviat Universiteti

Acar sozlar: morfolin, Uzvi birlosmalor, benzol, imidlor
Keywords: morfolins, organic compound, benzols, imides

Tetrahidroftalimidin vo morfolinin benzol miihitindo ekvivalent miqdarda katalizator
trietilaminin istirak1 ilo reaksiya germanium toéromali amin va piridin hidroxlorid duzu
alinmagqla naticolonir.

Molum olmusdur Ki, trietilgermaniyxloridin morfolinlo kataliz olunan miqgdarda
trietilaminin holledicinin olmamas1 sorti ilo mivafig germanium téromsli aminlorin
kompleks duzu amalo golir:

Morfolinin benzol miihitindo deetilgermaniumxloridlo trietilaminin istiraki ilo
reaksiyasi belo sxem ilo gedir:

+(C2H5)3N
R-NH+(C2Hs )sGeCl —»——————— — R-NGe(C2Hs )s+(C2Hs )sN-HCl
O\ CH>
H.C CH, HC  CH —CO__
Burada R= | |, | [ N —
H.C CH, HC CH— CO~
NN \CH>_
CHs
"
HC— \CH_CO\
f | N
HC CH_CO_
\CHE

Molum olmusdur ki, trietilgermaniyxloridin morfolinlo kataliz olunan migdarda
trietilaminin hoalledicinin olmamasi sarti ilo miivafiq germanium tdromali aminlorin
kompleks duzu amals golir:

CH2 - CHz }Hz —CHz HCI
o NHHCIGe(CHy - 21220 “N-Ge(CaHs)s
NCH; - CHf’ \CH, — CHf’

Morfolinin benzol miihitinds deetilgermaniumxloridls trietilaminin istiraki ilo
reaksiyasi belo sxem ilo gedir:

(
(C2Hs)sGeCl | /CHz — CHa
,CHz - CH O NGe(CaH)s()
ONH-CH2—-CHz| » g
NCHz - CHf  |CoHsGeCls (~ ,CH: — CHZ\J
g N

y GeC:zHs
_“CHz —CHs

3




(1, 11, 1IT) Birlogsmolorin qurulusu IQ spektrlar ilo tosdiglonib. Uzanan tezlikli titromonin
olmasi 545 — 592 sm™ Ge-C bir slagenin oldugunu gosterir, 974-980 sm™ oldugda Ge-N
zolagl olagoni gostorir. 1240 - 1259 sm? - zolaglar1 valent titromolori ilo C-C-C= olaqgoni
gostorir.

Homginin 1660 sm™ oldugda zolaq miisahids olunur, bu da C=N valent titromasina
aiddir. 370-390 sm™ valent titromosinin tezliyi Ge-Cl olagosino xarakterikdir.

Tetrahidroftalimid trietilgermaniumun (1V) alinmasa.

7,5 qr tetrehidriftalimid vo 5,2 trietilamin qarisiqlarina 100 qr krioskopik benzol
garisdirmagla, damci — damci 9,5 qr trietilgermaniumxlorid oslave edilir. Burada temperatur
30-35°C - o godor qaldirilir. Qizdirmani qurtardigdan sonra qarisigi 40-45°C temperaturda 2
saat miiddotindo qarisdiraraq reaksiyani aparmali.

Efir ilo adi emal olunandan sonra 11,7 gr mohsul alimir, or.temp. 69-71°C.
Analoji metodla slava iki birlosma (I, V) alinib, xiisusiyyatlori asagidaki cadvalda verilib:

s\s Birlosma Or.temp.,’C Cixim,%
1 Morfolintrietilgermaniy 130-141 78

2 Bis-morfolindietilgermaniy 118-120 74

3 Tris-morfolinetilgermaniy 30-82 68

4 Tetrahidroftalimidtrietilgermaniy 69-71 76

5 Or-metiltetrahidroftalimidtrietilgermaniy 56-58 72

Bis-morfolinetilgermaniumun (1) alinmasi.

13,5 gr morfolin vo 5,2 trietilamin qarisiglarina 100 qr krioskopik benzol garigdir-
magqla, dame1 —damer 10 gr dietilgermaniydixlorid slave edilir. Burada temperatur 40°C - o
qador qaldirilir. Qizdirmani qurtardigdan sonra qarisigi 40-45°C temperaturda 3 saat
miiddstinds qarigdiraraq reaksiyani aparmali.

Efir ilo adi emal olunandan sonra 10gr mehsulun ¢iximu alinir, or.temp. 118-120°C

Tris-morfolinetilgermaniy (111) alinmasu.

13,5 gr morfolin vo 5,2 trietilamin qarisiqlarma 100 qr krioskopik benzol qarigdir-
magqla, damc1 —damec1 13 qr trixloridgermaniy olave edilir. Burada temperatur 35%C - o qader
qaldirilir. Qizdirmami qurtardiqdan sonra qarisigi 40-45°C temperaturda 4 saat miiddotinds
qarigdiraraq reaksiyani aparmali.

Emal olunandan sonra 7,5 qr mohsulun ¢iximi alimur, or.temp. 80-82°C.

Noatica
Molum olmusdur ki, trietilgermaniyxloridin morfolinlo kataliz olunan miqdarda tri-
etilaminin holledicinin olmamas1 sorti ilo miivafiq germanium téromoli aminlorin kompleks
duzu omoalo golir. Benzol miihitindo asasan trietilaminin xlorlu duzu omalos galir.
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STUDY OF REACTIONS OF ALKELGERMANIUM HALOGENS AND
SOME DOUBLE AMINES.

Jafarov E.F, Hasanova R.B, Alverdiyeva F.A., Zeynalova A.E.

Summary
This article describes the reaction of some binary amines with alkelgermanium halogens
devoted to research work.



The reaction in the presence of an equivalent amount of the catalyst triethylamine in
the benzene medium of tetrahydroftalimidine and morpholine results in the production of the
germanium-derived amine and the pyridine hydrochloride salt.

It was found that in the absence of triethylamine solvent in the amount catalyzed by
triethylgermanium chloride with morpholine, a complex salt of the corresponding germanium-
derived amines.

Cr (II) va Cu(Il) METALLARININ OKSI BENZOY TURSUSU VOUZVI LIQAND
OLAN PIRAZINLO OMOLO GOTIRDiYi KOORDINASION
BIRLOSMOLORININ SINTEZI

Rzayeva M.F., Qurbanov Q.B., Tazaxanov E.O.,
Mahmudova H.X., Mommadova A.T.

Goanca Db6viat Universiteti

Agar sozlar: koordinasion birlagmalor, pirazin, molekulyar va kristal qurulus,
oksibenoy tursusu, Infra Qurmizi Spektr, rentgenqurulus analiz.
Keywords: coordination combination,pyrazin, molekular and kristal structure,
oksibenzoic acid Infia red spektr, x-ray analizis.
Giris

Oksibenzoy tursular1 benzoy tursusunun téromoalori olub, benzol holgesindo -OH
ovozlayicisi vasitesilo alinir vo ii¢ izomeri vardir: -0rto- oksibenzoy tursusu vo ya salisil
tursusu, meta- oksibenzoy tursusu, para-oksibenzoy tursusu.

Para-oksibenzoy tursusu (4-OH-CeHsCOOH) on ¢ox istifado olunan oKksi
tursu olub (M=138,13k.v; d=1.468q/sm?®; orimo temperturu=215°C) suda pis (20,9°C-
do 100qg. suda 0,492q.) spirtdo vo asetonda yaxst (100sm® asetonda, 23°C- do
22,7q.) hall olur. Elektrolitik dissosasiya smsali 17°C-do 2,88-10°%; 25°C- ds2,86-10°
>-5 borabordir. Para-oksibenzoy tursusu biitiin ali bitkilorin meyvoesinds vo kék
sisteminda sintez olunur [5]. O, parakumar tursusunun metabolizmi zamani omolo
golir. Bioloji faal birlosmoa olub, K vitamin aktivliyino malik olan birlogsmalorin [3],
bitkilordo metil-arbutinin sintezindo katalitik tosir Qostorir. Para- oksibenzoy
tursusunun bioloji foalligi genis Oyronilmisdir: o,bas beyindo sterinlorin omalo
golmosinin qarsisint alir [4], qaraciyordo toplanaraq 6d tursularinin dovraninda
istirak edir, homginin bitkilorin inkisafina vo mohsuldarligina miisbattosir géstorir .

Pirazin addukt amals gatiran lzvi ligand kimi koordinasion birlogsmolords ¢ixis edir.

Torkibindo donor azot atomu olan Uzvi hoelledicilor metallarla donor —
akseptor mexanizmi ilo gicli koordinativ rabito yaradaraq, kompleks birlogsmolorin
qurulusuna daxil olur vo addukt adlanan birlosmalor omolo gotirirlor.  Piridin
qosulmus kompleks birlosmoalor xeyli coxdur va onlarin tadqigati uzun zamandan
bori aparilir.

Torkibindo iki donor azot atomu olan pirazin molekulu asanligla metallarla rabito
yaratmaq qabiliyyatine malik oldugundan, son zamanlar onun adduktlar1 sintez
olunaraq, quruluslar: rentgenoqrafik tohlil edilmisdir.

Eksperemental hissa
Torofimizdon Cr(Il) benzoatin pirazin adduktunu — (CeHsCOO).Cr ¢ CsHsN2
— sintez edilorok molekulyar vo kristal qurulusu Oyronilmisdir [2]. Monoklinik
kristalin parametrlori asagidaki Kimidir: a=6,217(2); b=9,298(3); C=16,306(2)A;
0=95,96(2)"; M=716,178k.v; Z=2; V=1432,556 A%; Foza qrupu P21/c; d=1,612q/sm*; R=0,0327
Cr(ll) tereftal kompleksinin pirazin adduktunu sintez edorok kristal vo molekulyar



qurulusu 6yronilmisdir[8]. Monoklinik kristalin parametrlori asagidak: kimidir:
a=11,485(1); b=7,161(3);  €=20,585(1)A; B=96,19(1)%  M=420,771K.v.;
d=1,655q/sm?; V=841,541A%; Z=2; Foza qrupu Pi-; R=0,0385.

Catena —tetraakis (p2 —asetato 0,0') —(u2 —pyrazine N, N Chromium
kompleks birlosmosini sintez edorok onun molekulyar vo kristal qurulusunu
Oyronilmisdir. Monoklinik singoniyada kristallasan adduktun Kkristallografik
parametrlori asagidaki kimidir:
a=7,979(2); b=14,350(4); c=7.376(2)A: B=101,78(2)% V=826,755A°%; M=413,378
k.v.; Z=2; d=1,688q/sm>; Foza qrupu Cam; R=0,065.

Sakil 1. Catena-tetraakis(asetato)-(pirazine) Cr(l11) kompleks
birlogsmoasinin molekulyar qurulus sxemi.

Sokil 1-don goérunduyd kimi asetat tursusunun karboksil grupu iki xrom atomunu
bir-birino tikerok morkozi simmetriyaya malik dimer omolo gotirir. Pirazin
molekulu iso iki donor azot atomlarinin komoyilo dimerlori polimer qurulusa
¢atdiir. Cr — Cr(2,96A) olaqosini do nozoro alsag iki valentli xrom ionunun
koordinasiya adadi alt1 olur.

Catena —(1,2,4,5 tetrakarboksilato —pirazin —tetraaqua —di xrom(ll) komplek
adduktunu sintez edorok, monokristalini almig vo onun molekulyar vo kristal
qurulusunu Oyronilmisdir [4]. Triklinik sinqoniyada kristallasan yeni birlogsmonin
kristallografik parametrlori asagidaki kimidir: a=7,223(1); b=8,098(1);
c=9,343(1)A; 1=95,93(1); B=102,38(1); y=116,17(1) % d=2,024q/sm>;
V=466,745A%; Foza qrupu P-1; R=0,0396.

Para-nitroftal tursusunun ~ Cr(ll) kompleks birlosmosini alaragq su-pirazin
mohlulunda hall etmis vo pirazin adduktunu sintez edorok rentgenoqrafik {isulla
kristal qurulusu acilmisdir. Osas ligand olan  para-nitroftal  tursusunun  anionu
karboksil grupunun bir oksigeni ilo xrom ionuna birlosir vo monodentat tipli rabito
yaradir. Pirazin molekulu donor azot atomlar1 vasitasilo iki Cr(ll) ionunu va beloliklo
do monomer molekullar1 bir —birino birlogdirarok polimer zoncir yaradir.

Alinmis yeni komplekslor sistemli olaraq termiki analiz Usulu ilo tadqiq
edilmisdir.

Sokil 2.Bis-(benzoato)-mono (pirazino) Cr(ll) adduktunun derivatoqgrammasi.



Sokil 2-do verilmis termogrammadan aydin olur ki, 128 °C - do  pirazin
molekulu qurulusu tork edorak yanir vo glcli ekzoeffektlo misahido olunur.

Pirazin molekulu qurulusu tork etdikdon sonra davamli dimer qurulus yaranir.
280°C -do dimer parcalanaraq ayrilan (zvi hisso yamr. Termolizin son mohsulu
alimmig CrCOs —{in parcalanmasindan (780°C) alinan metal oksididir.

Tereftal tursusunun xrom kompleksi alinaraq [3] onun pirazin adduktu sintez
olunmus va kristal qurulusu Oyronilmisdir. Molum olmusdur Ki, moarkozi atom kobalt
para voziyyatlordo yerloson Karboksil qruplari ilo bidentat rabito yaradir vo aksial
vaziyyatdo koordinasiya olunan pirazin molekullar1 “Z” oxu boyunca molekullar1 bir -
birino tikir. Odur ki, iki o6l¢ili polimer omoalo golir. Qurulusdan aydin olur Ki,
molekuladaxili boyuk bosluglar yaranir ki, belo metal komplekslori Uzvi sintezds
katalizator kimi totbiq oluna bilar.

Xrom benzoatin yeni aminli holledicilorlo addukt birlosmosini sintez edarok
molekulyar vo kristal qurulusu Oyronilmisdir. Holledici Kimi istifado olunan 4-
dimetilamin piridin molekulu donor azot atomu vasitosilo monodentat  rabito
yaradaraq polimer zonciri dagidir vo monomer qurulus amalo gotirir.
5-carboxy ,2-nitrobenzoatin  Cr(ll) kompleks birlosmosini alarag pirazin- su
garisgiginda  holl etmis vo yeni pirazin adduktunu sintez etmislor. Alman
monokristallarin rentgenqurulus analizi aparilmis vo molekulyar qurulusu agilmigdir.
Moalum olmusdur Ki, digor pirazin adduktlari kimi pirazin molekulunun iki donor azot
atomu “X” oxu boyunca morkozi atomla koordinasiya yaradaraq polimer zoncir
omalo goatirir.

Tadgiqat isindo 3,5-dinitrobenzoy tursusu -3-NO., 5-NO2-CsH3COOH- benzoy
tursusunun nitro téromasi olub, onun bir sira metal komplekslori sintez edilorak lazer materiali
kimi totbiq edilmisdir.

3,5-dinitrobenzoy tursusunun Cu(Il)metal kompleksinin fiziki-kimyavi iisullarla todqiqi,
odobiyyat molumatlarina osason, tam sokildo olmadigindan, sintez edilorok ovvolco akva
kompleksi alinmis vo sonra isa pirazin adduktu sintez edilorak infraqirmizi, termoqrafik vo
rentgenografik tisullarla qurulusu haqqinda fikir s6ylonilmisdir.

Yeni kompleks birlogsmonin tomiz halda alinmasi (gln 3,5-dinitrobenzoy tursusu €tanol-
su mohlulunda hall edilorok tokrar kristallagdirildigdan sonra NaHCOs-iin tosiri il9 tursunun
natrium duzu alinmisdir:

3-NO2,5-NO2Ce¢H3COOH +NaHCO3 — 3-NO,5-NO2-CsH3:COONa+H,0+CO21

Ekvivalent ¢oki miqdart gozlonilorok yeni kompleks CuSQO4-5H20 duzunun vo
tursunun natrium duzunun suda mohlullarinin garsiligl tasirindon sintez edilmisdir.

Almmis yeni akva kompleksin polikristallart siiziilorak eksikatorda susuz CaCl:
iizorindo qurudulmusdur. Sonra iso 40-60°C-do mufel pegindo 2 giin saxlandiqdan sonra
element analizi aparilmig vo kimyovi formullari ¢ixarilmisdir. Ovvalca ¢oki analizi vasitasilo
120-125°C-da kristallagma suyu toyin edilmis vo bundan sonar karbon, azot, elocodo morkazi
metal atomlarinin miqdari toyin edilmisdir.

Cadval 1.
Akvakomplekslorin element analizininnaticolori

Akva C H Me

kompleksin | Tapilmis | Hesablanmig | Tapilmis | Hesablanmis | Tapilmis | Hesablanmus
formulu

Cul2-4H,0 31,42 31,29 2,48 2,51 11,52 11,47

Burada:L=3,5(N0O2)2CsH3COO

Alinmis akva kompleks 1Q spektr, rentgenografik vo termografik tisullarla tadgiq
edilmigdir.

Akva komplekssuda, etil spirtinds vo benzolda hall olmur. Lakin pirazinin suda



mohlulunda yaxs1 hall olur.
Odur ki, onun pirazin adduktu sintez edilorak fiziki-kimyavi Usullarla tadqiq
edilmigdir.
Alman adduktda molekulaya daxil olan asasi xassali halledicinin miqdar1 ¢aki
analizi vasitasilo toyin edilmisdir.
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SYNTHESIS OF COORDINATION COMPOUNDS OF Cr (11) METAL WITH
OXY BENZOIC ACID AND ORGANIC LIGAND

Rzayeva M.F., Qurbanov Q.B., Tazakhanov E.A.,
Mahmudova H.X., Mammadov A.T.
Summary
Sinthezed and investicated bay infrared spectroscopi, X-ray analizes new complexc s
aminozoato of metal Cr.The process of thermolysis of the new Cr (Il) coordination
compounds obtained was studied.The complex combination of Cr (II) with the new pyrazine
gave good results.

COXFUNKSIYALI ALKILFENOLYAT ASQARLARI

Qadirov 9.9., Nagwyeva E.O., Kazimzads O.K., Cavadova H.O.,
Mommadyarova X.N., Mommadova R.O.

AMEA akademik 8.M. Quliyev adina Asqarlar Kimyas: Institutu, Baki s
e-mail: aki05@mail.ru

Acar sozlar: bisalkilfenol, formaldehid, monoetanolamin, asqar, xassalor, yag
KiroueBble clioBa: Oucankuighernon, MOHOIMAHOLAMUH, (DOpMaTbOe2ud, NpuUcaokxd,
c8olicmea, mMacio.

Motor istehsali inkisaf etdikco detallarin korroziyasinin qarsisinin alinmasi osason
temperatur intervalinda miihorriklorin normal igo diismosi vo islomasini tomin etmok vo s.
problemlar yaranir. Bu problemlor motor yaglarinin xassoloring - korroziyaya, oksidlosmayo
qarsi, termiki stabilliya, yuyuculuqg xassalorina yeni taloblar qoyur.

Miiasir vo perspektivli motor yaglarina qoyulan toloblori yeni nov keyfiyyotli, miixtolif
funksional xassali agqarlarin hazirlanmasi ilo tomin etmok mumkinddr.

Diinyada alkilfenolyat tipli asqarlara ¢ox lstiinliik verilir, ¢linki onlar motor yaglarinin
asas komponentlorindan biridir [1, 2].

Alkilfenolyat agqarlarmin torkibino miixtolif heteroatomlar vo funksional gqruplar alavo
etmokla onlarin xassalarinin yiiksalmasina nail olmagq mumkandur [3, 4].


mailto:aki05@mail.ru

Toqdim edilon igsda bisalkilfenollarin formaldehid vo monoetanolaminin kondenslosma
mohsullarinin Kalsium duzlaridir.

Asqar iki muxtalif radikalli alkilfenollardan alinmisdir.

Reaksiyanin sxemi:

OH OH H
CH;
2 +CH,0 —— + CH,O + NH, - CH, - CH,OH —
R R R
OH OH —Ca—
CH; CH. - NH - CH; - CH,OH
—
+ Ca(OH); 5y 5~
R R

R-CsC12; C12

Alinmus asqar 6zUli mayedir, goalovi adodi 100-115mq KOH/q, sulfat kili 9-10.4%-dir.

Asqarlarin fiziki-kimyavi va funksional xassalori M-8 yaginda standart Gsullarla
Oyronilmisdir.

Asqarlarin korroziyaya, oksidlosmaya qarst davamligi uygun olaraq 'OCT 20502 vo
I'OCT 11063-77, yuyuculuq xassalari iso TOCT 5726-2013 {izrs toyin edilmisdir.

Asqarlarin fiziki-kimyovi xassolori codvalds vereilmisdir.

Tadqiqatlar gostormisdir ki, Cg—Ci alkil radikalr ilo alinan agqgar 1 Ci2 radikali ilo alinan
asqar 2-don korroziya va oksidlosmaya qars1 xassolorine gors bir qodar geri qalir. Bu asqar 1-
in alinmasinda istifado olunan alkilfenolun torkibinds yagda pis hsall olan asagi molekullu
maddolorin olmasi ilo izah olunur.

CH; CH, - NH CH,CH,OH

R

Cadval 1.
Asqarlarn fiziki-kimyavi va funksional xassalari.

Asqarlarin fiziki-kimyavi xassalori M-8 yagi+5% asqarla
. . Korroziya- okintl am.gal- | Yuyuculu
Asqarlar Qalovi K,,me,,m,at'k Sulfat | Iiq (qur;}g/u- flisnin indukgya )zlassasi |
adadi, OZIéJIUK’ kuld, | sunlovho- dovrii tizro stabil- | (TI3B {izra),
mqKOH/q 100°C-do, % | ciklordo), lik (MITTO iizra ball
mm°/s q/m? 30saat), cokiintil, %
1 105 93.5 9.2 4.0 0.8 0.5
2 115 88.4 104 2.5 0.5 0.5
*UATH
M-339 42 - 10.3 214 3.4 0.5
*UXII- 68.4 56.8 12.0 15.0 3.2 0.5
101

o *10% asqarla
Asqar 1 alkilfenol R— Cg—C12; asqar 2 dodesilfenol R—C12 asasinda alinmigdir.
Asqarlar analoqu olan amtos IIMATHUM-339 vo UXII-101 asqarlarindan funksional
xassolorina gora Ustlndr.
Belolikloa, asqarlar ¢oxfunksiyali olaraq korroziyaya, oksidlosmaya garsi vo yuyuculug
xassoalorino malikdir.
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COXFUNKSIYALI ALKILFENOLYAT ASQARLARI

Qadirov 9.0. Nagweva E.O., Kazimzads O.K., Cavadova H.O.,
Mommadyarova X.N., Mammadova R.O.

Xiilasa

Masin istehsali inkisaf etdikco motor yaglarina tolobatlar artir. motor yaglarinin
xassalorinin yiiksoldilmadsinin asas yollarinda biri effektli asqarlarin istifadosidir.

Isda yeni alkilfenolyat asqarlarinin sintezi va todqiqi verilmisdir.

Bu bisalkiolfenol, formaldehid vo monoetanolaminin kondenslosma mohsulunun

kalsium duzlaridir. Duzlar alkilfenol (R—Cs—Ci2) vo dodesilfenol (Ciz)esaslarindan alinmigdir.

Gostorilmisdir ki, alkilfenol (R—Cg—C12) osasinda alinan asqarin funksional xassolori o
biri alkilfenol ssasinda alinan asqarlardan bir godor geri galir. Ancaq asqarlarin hamisi
funksional xassalorino gore analoqu olan omtoo agqarlar1 HUATUM-339 vo MXII-101-don
usttndur.

MHOI'O®YHKIINMOHAJIHAA AJIKUWJI®PEHOJIATHASA ITPUCAIKA

T'aoupoe A.A., Hacuesa 3.A., A.K., /[>icasadosa A.A.,
Mameovapoea X.H.,Mameoosa P.A.

Pe3tome

C pa3BUTHEM MOTOPOCTPOEHUSI K MOTOPHBIM MaciaM TpeOOBaHUS BO3PaCTaloT.
[Tpumenenne 3((HEKTUBHBIX MPUCAIOK SBISETCS OJHHM M3 METOJOB TOBBIINICHHS KadyecTBa
MOTOPHBIX Macell.

B pabote npencraBieHbl CHHTE3 U HCCIIEAOBAHNE HOBBIX aJKHI(PEHONISTHBIX MTPUCAIOK.

OTO0 KaJbIMEBBIE COJIM MPOJYKTOB KOHAEHcaluu Oucankuidenona, Gpopmanpaeruia u
MOHOJTaHOJIAMHHA.

Coun mosyuanu Ha ocHoBe ankuidenona (R— Cs—C12) u nomenmindenona ( Cio).

[MokasaHo, 4uTo mpucajaka, nonydeHHas Ha ocHoBe ankuinpenona (R— Cg—Cio), yerynaer
10 (PyHKIIMOHAJILHBIM CBOMCTBAM MPHCAIKE HA OCHOBE JI0JIeIHI(heHoIa.

Ho »tm mpucaaku mo (yHKIMOHAIEHBIM CBOWCTBAM IPEBOCXOAMIN CBOM aHAIIOT —
toBapHble npucanaku LIMATUM-339 u UXII1-101.

MULTIFUNCTIONAL ALKYLPHENOLATE ADDITIVES

Gadirov A.A., Nagiyeva E.A.,A.K., Djavadova A.A.,
Mammadyarova Kh.N., Mammadova R.A.

Summary

Demand for motor oils is growing with the development of machine production.
The use of effective additives is one of the main ways to improve the properties of motor oils.

The study shows the synthesis and study of new alkylphenolate additives. These are
calcium salts of the condensation product of bisalkylphenol, formaldehyde and
monoetanolamine. The salis are obtained from alkylphenol (R-Cs—Ci2) and dodesylphenol
(C12) bases.

It was indicated that the functional properties of alkylphenol-based additives(R—Cs—
C12) lag behind other alkylphenol-based additives. However, all additives are superior to the
commercial additives IIMATHM-339 and MXTII-101, which is an analogue in terms of
functional properties.



MHOTI'O®YHKIIMOHAJIBHBIE IIPUCAJIKHU K MOTOPHBIM MACJIAM
Benueea C.M., Caoup3aoe U.A.
Hnemumym Xumuu Ipucaook um. akao. A.M.Kynueea HAH Azepbatiodcana, 2. baky

Acar sozlor: alkilfenollar, sulfonat asqarlari, ¢oxfunksiyali xassalar, sulfometillosma,
OzIuluk-temperatur xassalori.

Keywords: alkyl phenols, sulfonate additives, multifunctional properties,
sulfomethylation, viscosity-temperature properties.

KurroueBble ciioBa: anxuigenonst, cyivghonamuvle npuUcaok, MHO2OQYHKYUOHAIbHbLE
ceolCmea, CyibhomMemunuposanue, 6a3K0CMHO-MeMnepamypHvle C8OUCMEA.

[Tomy4yens! U ucciae10BaHbl HOBbIE MHOTO()YHKIIMOHAJIbHBIE CYJIb(OHATHBIE IPUCAIKU
C YIYYIICHHBIMM 3KOJOIMYECKMMHM IIOKa3aTeNsIMHM Ha OCHOBE CMECH TEXHHYECKOIo
nosimn300yTit — U ankmi (C12—Cig)penona. PazpaboraHHbIE OCHOBHOM M CPEIHENICIOYHOM
Cyab(OHAThl  KaJbLUs  3HAYUTENIbHO  YJIYy4IlIaloT  MOIOLIUE,  JAUCIEPTUpYIOLIueE,
IIPOTUBOKOPPO3HOHHBIE CBOMCTBA, CTAOMIIBHOCTD MPOTUB OKUCIIEHUSI CMA30YHBIX Macell U 10
STHM TOKa3aTesIM TPEBOCXOIAT 3apyOeKHBIM aHamor — mpucaaky Xairek 6060M. B
OTIIMYUE OT M3BECTHOM NPUCAJKM CHHTE3UPOBAHHBIC CYyJIb(OHATHl O00JaJAI0T TaKKe
BSI3KOCTHO-TEMIIEPAaTypHbIMU CBOMCTBAMHU.

B coBpemMeHHOI BBICOKOKQUECTBEHHBIX MOTOPHBIX MAacjiax HEOThEMJIEMOW COCTaBHOM
4acTblO SIBIISIIOTCA METAJUICOAEpIKAlllie MOIOLIe-IUCIIEPTUPYIOLUE MPUCAIKU C Pa3IMYHOU
IIEJIOYHOCTBIO, KOTOpBIE XapaKTEpU3YIOTCS ILIUPOKUM CIIEKTPOM U BBICOKUM YPOBHEM
IKCIUTyaTalMOHHBIX CBOMCTB [1]. K oaHuMm M3 Hamboiee pacrnpoCTpaHEHHBIX B MHUPOBOM
NPAaKTUKEe TMPHCAJOK YKa3aHHOTO THMA SBISAIOTCA He(TAHbIE U  CHUHTETHYECKUE
ankwiapwicyiabdoHaTsl. OCHOBHBIMH (YHKIIMOHAJIBHBIMUA CBOWCTBAMHU MPHUCAJ0K 3TOrO THIIA
ABIISIETCA MX MOMOILe-Iucneprupyromas 3QpQPeKTUBHOCTh M CIOCOOHOCTh HEUTpanu3oBaTh
MPOJYKThI OKKCJICHHUS Maciia, 00pa3yrolmecs B mpoliecce padoThsl auratens [2,3].

AxTyanbHOM mpoOneMoil sBisieTcss pa3paboTKa HOBOIO IOKOJIEHHSI SKOJOTHYECKU
0e30macHbIX A(PPEKTUBHBIX MOIOIIE-AUCIEPIUPYIOMIUX TPUCATOK CYJIb()OHATHOIO THIIA
MHOT'O()YHKIIMOHAJIHOTO JAEHCTBUS.

Jlyig pacmipeHusl aCCOPTUMEHTA YKa3aHHbBIX MPUCAZ0K HAMH OCYILECTBJIEH UX CHHTE3 C
UCMOJb30BAaHUEM  TeXHUYecKoro  mnomuuzoOyrtmigenona u  ankuwi(Cio—Cig)deHona.
[TomuuzoOyTundenon MOpPOU3BOIUTCA — AIKWIUPOBaHMEM  (EeHONa  MOJUU300yTHUIEHOM
Monekysipaoit Maccel ~ 2000 B mpucyrctBum katanmsartopaBFsz. Ankwn(Ci2—Cig)denon
MOJTyYeH aJKWIMpoBaHueM (eHona omuromepamu dtiiieHa ¢pakuuu Ci2—CigB IPUCYTCTBHH
HeoJauTconepkamero  karanuzaropa.Cyinb(OMETHINPOBAaHUE  UCXOAHBIX  MPOAYKTOB
MPOBEACHO T'HIPOKCHMETAHCYIh(OHATOM aMMOHUS, KOTOPBIH HCKIIOYaeT 0oOpa3oBaHHE
KHCIIOrO TyapoHa. Peakuuio cynbpoMeTHIUpOBaHHUS OCYHIECTBIISIIM TPU  MOJIBHOM
COOTHOILIEHUH aJKUI(PEHOI: THAPOKCUMETaHCYIb()OHAT aMMOHHUS, paBHBIM 1:1, Temmeparype
B npezenax 70-80°C B reuenue 10 4 B pacTBOPE OKTAHA.

OOpasyronecs  THAPOKCHATIKMWIOCH3WICYIb(OHATHl ~ aMMOHHS ~ CMEIIMBAIM B
cooTHomeHnu 1:1 u moaBepraau 0OMEHHOM PeaKiuy C THAPOKCUIOM KAJIBIHS C IMOJydYeHued
ocHOBHOH conu. KapOoHartanuell mocieqHeil TMOKCUIOM Yriepojia B MPUCYTCTBUM M30bITKA
THIPOKCUAA KalblMsl, MPOMOTOpPAa YKCYCHOW KHCJIOThI CHHTE3UPOBAaHA CpEAHEIEIOUHAs
npucanaka tuna C-150.



Taoauna 1.
XapakTepucTUKH Cyab(HOHATHBIX MIPUCAIOK.

Cynb(oHaTHBIE IPUCATKU C Pa3IMYHOM
[IET0YHOCTBIO
Ilokazarenu Xaiitex
OCKy CC-150 6060M
Ilemounoe yucio, mr KOH/r 53 149 142
Maccosas 10515 cyibdoHaTa Kanbius, % 48,2 31,2 30,1
301pHOCTH cynbdartHas, % 12,1 23,3 23,1
MaccoBast 107151 MeXaHHUYECKUX puMeceit,%o 0,04 0,03 0,05
Motomue cBoiicTBa Ha yctanoBke [13B, Gamibt . 0,5 0 0,5
Jlucreprupyomas crocoGrocts mpu 250 °C, % 66 70 60
Koppo3us Ha cBuHIE, /M 42 20 85
CTaOuIbHOCTD 0 HHAYKIIMOHHOMY MIEPUOTY
0CaJKOOOPA30BAHMA:  0CANOK, % 0.8 0.4 0.9
Komnonanas cradunsHOCTh, % - 86 76

"Macio M-11 ¢ 3% npucanku

Paspabortannsie ocHoBHOM (OCKcp) u cpemnemenounoii (CC-150¢4) cynbhoHaThI
KaJblUsl  OPEJCTaBISIIOT  COOOW  BSA3KHME  KHUJAKOCTM  TEMHO-KOPUYHEBOTO  1IBETA,
XapaKTepUCTUKU KOTOPBIX HpeacTaBieHbl B Ta0n.1. Tam e ansd cpaBHEHMs] MOKa3aHbI
aHAJIOTUYHBIE TOKAa3aTeNu 3apy0eHOro aHajora — CPEAHELIENIOYHONW Npucagku XalTek
6060M, ucnbITaHHOW B aHAJOTMYHBIX ycinoBusx. Kak cieayer u3 NpUBEACHHBIX JaHHBIX,
CHUHTE3UPOBAHHBIE HOBbIE MHOTO()YHKIIMOHAJIbHBIE TMPUCAAKA CYIh()OHATHOTO  THUIA
00JaatoT XOpOMHMMH  (U3HKO-XUMHUUYECKUMU U  (QYHKIIMOHAJIBLHBIMU CBOWCTBaMH. OTH
MpPUCAJKU NpU BBeACHUU B Macio M-11 B koHueHTpauuu 3% 3HAUUTEIBHO YIIYYILIAIOT €T
MOIOIIHE, TUCTIEPTUPYIOINE, MPOTUBOKOPPO3UOHHBIE CBOMCTBA M CTaOMIBHOCTH MPOTUB
OKHCIeHHs © 10 3((EeKTUBHOCTH NPEBOCXOAAT mpucanky Xairtek 6060M. Tak,
aucrneprupyronme cBoiictsa npu 250 °c npucagok OCKey u CC-150cp cocraBisiorT 66 u
70%, B To Bpems Kak ana npucaaku Xaitek 6060M »ToT mokaszarens paBeH 60%.
CTabWIBHOCTh KOJJIOMJTHOW mucnepcuu K JedcTBuio Boabl y mpucankun CC-150q4 Takxke
BbIIE, 4YeM Yy 3apyOexHoro ananora (86 u 76% coorTBeTcTBeHHO). B oTiamume oT
MIPOU3BOJIUMBIX CYNIb(OHATHBIX MPHUCAIOK pazpaboTaHHBbIE CyNb(OHATHI TaKXke O0IaTaloT
BSI3KOCTHO-TEMIIEPATypHBIMU CBO¥cTBaMu. Tak, mpu BBemeHHMH B Macio M-8 mpucamok
OCK¢p 1 CC-150¢¢, nHIEKC BA3KOCTH Maciia moBkIaercs ¢ 75 10 83 u 85 enunui.

CnemyeT OTMETUTb, YTO TIPOIECC TMOJYUYEHHUS TPEUIOKECHHBIX CYIb(OHATOB
MaJOOTXO/HbIM, Tak KaKk HCKJIOYaeT o0pa3oBaHHE KHCJIOrO TyApOHa, B TO BpeMs Kak IpH
MIPOU3BOJICTBE CYIh(OHATHBIX IPHUCATOK BBIXOJ] KUCIIOTO TYAPOHA 3HAUYUTEIICH.

Takum oOpa3oM Ha OCHOBE CMECH aIKUI()EHOJIOB PA3TUYHOU MOJIEKYISIPHOM MAacChI
CUHTE3upOoBaHbl A (deKkTuBHBIE MHOTO(DYHKIMOHANBHBIE Cylb(OHATHBIE TPUCAAKU C
VIIYYIICHHBIMH KOJIOTHUYECKUMH TTOKa3aTEISIMU, KOTOPhIE MOTYT OBITh WCIOJIB30BaHBI TPH
CO3/IaHUU TIAKETOB MPUCAIOK ISl COBPEMEHHBIX MOTOPHBIX Macel.
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MOTOR YAGLARINA COXFUNKSIYALI ASQARLAR

Valiyeva S.M., Sadirzads I.D.
Xiilasa

Texniki poliizobutilfenolun alkil(C12—Cis)fenolla garisigindan istifade etmokls ekoloji
tohliikkosiz yeni ¢oxfunksiyali sulfonat asqarlari sintez edilorok todqiq olunmusdur.
Yaradailmis asas1 vo orta galovili kalsium sulfonatlar siirtkii yaglarinin yuyucu, dispersedici,
korroziyaya vo oksidlosmoys qarsi xassolorini ohomiyyatli doracods yiiksaldir vo tosir
effektino goro xarici analoq olan Xaytek 6060M asqarindan istlindiirlor. Malum asqardan
farqli olaraq alinmis sulfonatlar hamginin 6zIGluk—temperatur xassslorine malikdirloar.

MULTIFUNCTIONAL ADDITIVES FOR MOTOR OIL
Veliyeva S.M., Sadirzadeh |.A.
Summary

New multifunctional sulfonate type additives with improved environmental performance
based on a mixture of technical polyisobutyl - and alkyl (C1o—C1g) phenol have been obtained
and investigated. The developed basic and medium alkaline calcium sulfonates significantly
improve the detergent, dispersant, anticorrosive properties, stability against oxidation of
lubricating oils and, in terms of these indicators, surpass the foreign analogue, the HiTech
6060M additive. In contrast to the known additive, the synthesized sulfonates also have
viscosity-temperature properties.

. MI"J_AsiR KiMYANIN AKTUAL PVROBLEMLBRi o
FASILOSIZ ISLOYON TEXNOLOJi QURGULARIN TOTBIQININ
VACIBLIYI

Mommoadova.K.M., Musayeva.M.9., Cafarova.T.C.

AMEA-nn akademik ©.Quliyev adina Asqarlar Kimyast Institutu, Bak s.
E-mail: aki05@mail.ru; labl3m@mail.ru

Acar sozlar: heterogen katalizatorlar, alkilfenol, fasilasiz texnoloji prosesiar, fenol.

Keywords: heterogeneous catalysts, alkylphenols, continuous technologicalprocesses.

KiiioueBble cji0Ba: cemepoceHHblll Kamaiuzamop, aiKuig)eHovl, oOecnpepuléHble
mexHoJjlocudecKkue npoyeccsl, kamaiusamop, qbeHOJZ.

Son dovrlards ekoloji problemlor oldugca artmisdir. Bu problemlorin artmasinin ilk
osas sobobi miixtalif istehsal sahalorinin siiratlo inkisaf etmosidir. Digor sobab iso miixtalif
texnoloji proseslor sayasindo havanin, suyun bir sozlo tobiotin ¢irklonmosidir. Bunun dguin
niive silahlart sinagin1 dayandirmaq, atmosfer havasinin qorunmasi haqqinda biitiin 6lkalorin
gobul etdiklori gqanunlara omaol etmok, havani ¢irklondiron vo zohorloyon istehsal proseslori
texnologiyalarii tokmillogdirmok, sanitar-epidemioloji xidmotdon genis istifado etmok,
tullantis1 az olan proseslori yaratmaq lazimdir.

Tabii miihiti qorumagq ii¢lin, qaz, maye va bork tullantilarinin az olmasi, ya da heg
olmamasi ilo miisaiyat olunan xammaldan istifadssini tomin edon texnologiyalar
yaradilmalidir. Belo texnologiyalar oksor hallarda fasilosiz isloyan texnologiyalar olur.

Uzvi birlosmolori sanayedo asason neft vo gaz emalindan alman karbohidrogenlordon
sintez edirlor. Homin karbohidrogenlori neft vo qazdan ayirmaq iiciin mixtslif geyri-Uzvi
maddolordon — nitrat tursusu, ammonyak, xlor vo bagsqalarindan istifado edilir. Beloliklo, tizvi
birlogmolorin istehsali zamani otraf miihit hom onlarin, ham do geyri-iizvi maddalarin totbiqi
ilo olagodar texnogen tosiro moruz qalir.

Bunu nazars alibels texnoloji proseslor yaradilmalidir ki, hom mogsadli mohsulun
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komiyyat vo keyfiyyotino goyulan tolobat tomin olunsun, ham do xammaldan kompleks
istifado mexanizmi, tozlu qaz tullantilarinin, ¢irkli sularin ytliksok effektivliklo tomizlonmasi
tliclin miiasir tisullarin totbiqi vo onlara nozarat sistemi movcud olsun. Odur ki, tobii resurslara
Vo enerjiya gonast edon, yeni ekoloji tohliikosiz texnologiyalarin yaradilmasi vo totbiqi vacib
moasaladir [1].

Motor yaglarinin fiziki-kimyovi vo eloca do istismar xassolorinin yaxsilagdirilmasi
ficiin alkilfenolyat asqarlarindan da genis istifado edilir. AKI-114, UXII-101, B®Ky, AKI-
130, BHUH-HII-714, BHUU-HII-360 va basqa alkilfenolyat asqarlarin1 almaq ti¢tin xammal
olaraq alkilfenollardan istifads edilir.

Alkilfenollar: istehsalat soraitinds almaq Ucin miixtalif olefinlordan (polimerdistillat,
a-olefinlor vo s.) istifads edilir. Ovvallar bu prosesi aparmaq ucin miixtslif tursu
katalizatorlardan (benzosulfotursu, sulfat tursusu, toluolsulfotursu) istifado olunurdu . Tocriibo
gostarir Ki, fenolun alkillogsmasi miixtalif olefinlarls tursu katalizatorlarin istiraki ilo
aparildigda proses fasilali olur vo asagidaki négsanlar meydana ¢ixir: qurgu fasils ilo
isladiyina gora onun mohsuldarligi asag1 olur, xammal itkisina yol verilir, qurgunun istismari
zamani ol amayina ehtiyac artir va ¢ox zohmat talab olunur, qurguda alinan alkilati yuyan
zaman alkilatda olan tursu katalizatorlar1 va reaksiyaya girmayan fenol yuyularaq
caylara vo denizlors axidilir, flora vo faunani mohv edir.

Hal-hazirda iso bu proseslorin fasilosiz isloyan texnoloji qurgularda aparilmasi asas
masalolordondir. Bunun {i¢iin ilk avval prosesds istifado olunan katalizatorun heterogen tipli
olmas1 vacibdir. Daha sonra prosesdo alinan qaliq mohsulun islonarok yenidon proseso
qaytarilmasi lazimdir.

Son zamalar institut kollektivi torafindon fenolun heterogen katalizatorlarin istiraki ilo
olefin karbohidrogenlori ilo fasilosiz alkillosmo prosesi islonmisdir. Fenolun olefinlorlo
alkillosmo prosesi zamani alinan alkilfenollarin torkibindo reaksiyaya daxil olmayan
olefinlordon xammal Kkimi istifado edilmosinin texnologiyasi islonmisdir. Totbiq olunan
texnologiya qurgunun mohsuldarliginin artmasina vo alinan mohsulun keyfiyyotinin
yaxsilagsmasina sabob olmusdur[2].
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MUASIR KIMYANIN AKTUAL PROBLEMLORI
FASILOSIZ iISLOYON TEXNOLOJi QURGULARIN TOTBIQININ
VACIBLIYI
Mommodova.K.M., Musayeva.M.9., Coforova.T.C.
Xiilasa

Tezis heterogen tipli katalizatorlarin istiraki ilo fasilesiz isloyon qurgularin
hazilanmasinin vacibliyina hasr olunmusdur. Homin qurgularda istifade olunan heterogen tipli
katalizatorlarin miisbat cohatlori gostorilmis vo homogen tipli katalizatorlarla miiqayisasi
verilmisdir.

Bu qurgularda alkillosmo prosesi fasilosiz aparildigi {iciin ekoloji vo iqtisadi cohatdon
sorfalidir.

BAKHOCTb IPUMEHEHUS BECIIPEPBIBHO PABOTAIOILIUX
TEXHOJIOI'NMYECKHUX YCTAHOBOK

Mammanosa.K.M., MycaeBa.M.A., /I:kadpaposa.T./l.
Pe3ztome



Te3uc MocCBsIIEeH Ba)XHOCTH M3TOTOBJICHUS HEMPEPHIBHOPAOOTAIOMINX YCTAHOBOK Ha
TEeTEPOreHHBIX Karanm3aropax. [Ioka3aHbl IIOJIOKUTENIBHBIE KAadeCcTBa I'e€TEPOrE€HHBIX
KaTaJu3aToOpoB II0 CPaBHEHUU C TOMOIEHHBIMU. becnpepblBHO IpoBeneHUs Iporecca
QJIKUJIMPOBAHMS HA 3TUX YCTAHOBKAX BBINOJHO 3KOJOTHYECKH U DKOHOMHYECKHU.

THE IMPORTANCE OF USING CONTINUOUSLY OPERATING
TECHNOLOGICAL UNITS

Mammadova K.M., Musaeva M.E., Djafarova T.D.
Summary

The article is devoted to the importance of the development of continuous devices
with the help of heterogeneous catalysts. The positive qualities of heterogeneous catalysts in
comparison with homogeneous ones are shown. Continuous alkylation in these plants is
environmentally and economically beneficial.

BENTONITIN ADSORBENT KIM NAFTALAN NEFTININ
QOTRANSIZLASDIRILMASINDA ISTIFADO OLUNMASI

9sgarova G.M , Mammadova N.H , Hasanova L.
AMEA Gonca Bolmosi

Acar sozlor: Naftalan nefti, tullantilar, gatransizlasdirma, adsorbent, bentonit

KuaroueBbie cnoBa: Hapmananckas negpmo, omxoosl, obeccmonueanue , adcopoenm,
bOenmonum

Keywords: Naphtalane oil, waste, defrosting , adsorbent, bentonite

Naftalan nefti dinyada analoqu olmayan Respublikamizin sorvotlorindon biridir.
Azorbaycan Respublikasinda Naftalan nefti ilo miialico aparan tibb ocaqlari vo saglamliq
moarkazlori ¢oxdur. Lakin bu tibb ocaglarinin ¢oxunda torkibindo qotran vo aromatik
birlosmolor olan Naftalan neftindon istifado olunur.

Kurort vo sanatoriyalarda Naftalan nefti miialico moagsadilo istifads edildikdo,
proseduradan sonra ¢oxlu migdarda tullantilar alinir. Homin tullantilar ya anbarlara toplanilir,
ya da tullant1 kimi girkab sularina axidilir. EKoloji baximindan straf miihitin gorunmasi
moagsadilo homin tullantilarin torkibindon naften fraksiyasinin ¢ixarilmasi vo yenidon tibbdo
istifadosi istiqgamotindo aparilan elmi-todqigat islori kimyaci alimlorin daima diqqot
morkozindo olmusdur.

Tadqiqatlar noaticosindo miioyyon edilmisdir ki, tullanti kimi atilan Naftalan neftinin
torkibindo 12-20%-o godor bioloji aktiv birlosmalor galir. Tullantilardan homin bioloji aktiv
birlogmolorin ¢ixarilmas: ¢un yerli xammallar osasinda hazirlanan aktivlesdirilmis
adsorbentlordon istifado olunur. Homin xammallardan aktivlosdirilmis adsorbent hazirlamaq
iiclin miixtolif emal tisullarindan istifado olunur. Bu iisullardan biri adsorbentlorin termiki
aktivlogdirilmasidir. Termiki aktivlosdirmo zamani adsorbentdo bas veran fiziki vo kimyovi
proseslar naticasinds onun adsorbsiya xassalori vo xiisusi sothi doyisir.

Bu mogsadle tadqiqat obyekti kimi yerli xammal Qazax rayonunun Alpout bentoniti
gotliriilmiisdir.

Bentonit gillorinin oldugu Alpout yatagi ( imumi ehtiyyati 100mIn tondan goxdur)
Bu yataq iki perspektivli montogadon ibaratdir. Yatagin “morkozi” vo “conub” montogolori
faydali qazintinin emal1 Gglin olverisli soraito malikdir .

Is prosesindo tobii Bentonit xammali xirdalayicida Gyudulir, 1,0mm-lik olokdon
kecirilir , namlondirilorok donovarlogdirilir vo qurudulur. Qurudulmus Bentonit xammali
miixtolif temperaturlarda ( 200,400,600 vo 800 ° C ) termiki aktivlogdirilir. Miixtolif
temperaturlarda aktivlosdirilmis Bentonit niimunalorinin hor biri ayri-ayriligda @ 50 mm-lik
sliso kolonlara dolduralaraq 4 adad adsorbsiya kolonlar1 hazirlanir.



Tokrar istifado olunmus Naftalan nefti iso deemulsasiya prosindon sonra dord borabor
hissoyo  bolunir vo konserogen birlosmolordon tomizlomok mogsadilo  miixtalif
temperaturlarda termiki aktivlosdirilmis Bentonitlo doldurulmus adsorbsiya kolonlarindan
kegirilir . Elyuentlorin hor biri ayri-ayriliqda distillo edilorak halledicidon azad olunur. Sonra
distillo kolbasindaki galiga asason ¢ixim hesablanir.

Tacriibi naticalor agagidaki ¢gadvalds 6z oksini tapmisdir:

Cadval 1.
Bentonitin miixtolif temperaturlarda termiki aktivlogsdirmosi zamani adsorbsiya
gabiliyyatinin vo X{susi sathinin doyismasi.

Ne Temperatur, °C Naften fraksiyasinin Naften Termiki aktivlosdirilmi.
miqdari, ml fraksiyasinin Adsorbentin xiisusi sothi,
miqdari, % m’/q
1 200 18,0 90,0 24,5
2 400 10,5 52,5 20,1
3 600 3,7 18,5 12,6
4 800 1,2 6,0 7,2

Miixtolif temperaturlarda termiki aktivlosdirilmis bentonitin adsorbsiya qabiliyyatinin
va XUsusi sathinin doyismasinin sobablorini aragdirmaga ¢alisdiq.

Tacriibi vo elmi arasdirmalar noticasindo miioyyon olundu ki, bentonitin termiki
aktivlosdirilmesi zamani 100°C vo 200°C intervalinda adsorbsiya xassolori yaxsilasir vo
xtisusi sothi artir. Bu doyisiklik daxildoki fiziki nomisliyin mosamaolordon konarlagsmasi ilo
izah olunur . Temperaturun 600°C —ys qodar yiiksaldilmasi iso onun kristal qofasinds kimyovi
suyun konarlagdirilmasina , bununla olagodar materialin sothindo hidratlagma doracosinin
asagl diismosino vo adsorbsiya xassosinin azalmasina soboab olur. Temperaturun 800°C- yo
qodor yiiksoldilmasi zamani iso xiisusi soth azalir. Bu da slixurun torkibindoki oksidlorin
kimyovi qarsiligh tesirds olaraq, basqa nov kristal quruluslu sathlorin omslo golmasina vo
naticodo adsorbsiya xassalorinin doyismosine gatirib ¢ixarir.

Elmi todqigat islori noticosindo miioyyon olunmusdur ki, malhom oasas1 almaq {i¢iin
geyri-lizvi maddolarin sulu gellori, bentonit gili , aliiminium hidroksid, silikogel va.s toqdim
olunur. Onlardan molhom asas1 kimi praktiki shomiyyot kosb edoni baslica olaraq bentonit
gillaridir. Ciinki bentonit gillori — yiiksok dispersliyo ( hissaciyin olgiilori 1-5 mk ) , kimyavi
geyri-aktiv vo suya horis olan xiisusi nov gillordir. Bentonitdon molhom oasas1 kimi istifado
etdikdo, o tez quruduguna goros, onun torkibino qurumani gecikdirmok {igiin sudan basqa
gliserin do olavo olunur.

Miiayyon olunmusgdur ki, Naftalan nefti tullantisindan alinan naften fraksiyasi derinin
mixtolif xostoliklorinds ( ekzema , neyrodermit, dermatoz, qizilyel ), siimiik-oynaq vo ozalo
xostoliklorindo (arteortrit artrit , miozit , mialkiya voa.s ) , sinir xastoliklorindo ( nevrit,
radikulit, plekit va.s ), corrahi xostoliklordo (yaniglarda, yara-xoralarda va.s), ginekoloji
xastoliklards genis istifado olunur.

Naftalan neftindon aldigimiz sar1 rongli , qati , miialicovi naften yag1 daxils gabul
etdikdo moda-bagirsagin foaliyystini giiclondirir, maddolor miibadilesini tam nizamlayir |,
boyrak, qaraciyar, iiroyin qan-damar sisteminin , markozi sinir sisteminin foaliyyotine miisbot
tosir edir.
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HUCITOJIb3OBAHUE BEHTOHUTA B KAYECTBE AJICOPBEHTA IIPH
OBECCMOJIMBAHUEHA®TAJIAHCKO HE®TH

I'M.Ackepoea , H.I . Mammeoosa, U.U.I'acanosa

Pe3rome

Ha ocHoBanuu pa3paOoTaHHOI TEXHOJOTUMU M3Y4YEHBl YCIIOBUS MOJIyUYEHUS U3 OTXO/0B
Hadrananckoii HedTn obeccmonenHod HedTH. B mporecce momydeHus: 00SCCMOJICHHOM
He(TH YCTAHOBJICHO BIHMSHHE KOHLEPTPAIMU BPEMECHU M TEMIIEPATyphl HA TEXHOJIOTUYCCKUN
npouecc. C moMOIIbIO aIcCOPOEHTAa OUMIIEHHBIH OT MEXaHUYECKUX MPUMECEN U BOJBI HEPTH
MOJTHOCTBHIO 00ECCMOJICH U Ha €€ OCHOBE MOJYUYCHBI Pa3IMYHbIC METUIIMHCKHUE TIPEIapaThl.

USE OF BENTONITE AS ADSORBENT IN DEGREASING OF NAPHTALANE OIL

Askerova Q.M., Mammadov N.H., Hasanova I1.
Summary

Based on developed technology, the conditions to produce deresined oil from Napthalan
oil were studied. Within production process of deresined oil, there was out, that concentration,
time and temperature have an effect on the technological process. Refined from mechanical
impurities and water by means adsorbent, the oil is deresined fully , there are produced
different medicines based on deresined oil.

AZOT, KUKURD TORKIBLi BIRLOSMOLORIN ANTIMiKROB
XASSOLORININ TODQIQi

BabayevE.R., Ofandiveva X. Q.. MammadovaP.S$., Soltanova Z.Q., Ominova B.M.,
Qahromanova K.R.

AMEA Akad. 9li Quliyev adia Asqarlar Kimyas: Instituitu, Baki
E-mail: aki0O5@mail.ru,xuraman.efendiyeva@mail.ru

Molumdur Ki, yaglar, yanacaglar saxlanildigda vo istismar zamani dorin kimyovi
cevrilmoaloro — oksidlosmo, parcalanma, polimerlogsmoayo vo s. moruz galirl. Bu mohsullarda
mikroorqanizmlarin inkisafi noticosindo mikrob seliklorinin vo ¢okiintiilorin omolo golmasi ilo
olagodar olaraq, karbohidrogenin torkibi doyisir, fiziki-kimyovi vo istismar xassolori pislosir.
Biitiin bunlar rezervuarlarin vo s. istismar avadanliginin korroziyaya ugramasina, slizgoc vo
nasoslarda tixaclarin yaranmasina gotirib ¢ixarir Ki, naticodo miixtalif qozalar bas verir.
Materiallarin biozodolonmolordon qorunmasi Ugln osas Usullardan biri onlarin torkibino
miixtalif biosid slavalorin daxil edilmasidir.

Neft-kimya sahosinds aparilan elmi tadgiqatlarin miithiim istiqgamatlorindan biri kiikiird-,
azot torkibli maddslora fuksional qruplar daxil etmokls, yeni maddslorin sintezi va siirtkil
yaglarinda antimikrob xassslorinin asqar kimi todqiqidir [1, 3, 4]. Aparilan tadgiqatlarin
davami kimi alkilamin, karbon disulfid vo malein tursusunun dialkil efiri ilo reaksiyasindan
1,3-tiazolidin-4-on-2-tion birlosmalori asagidaki sxem tizra alinmigdir:


mailto:aki05@mail.ru
mailto:aki05@mail.ru

S

S=2C cH— CH,COOR!
S CH, —COOR -ROH R—N—C=0

CH — COOR’

RNH, +CS, + |
CH — COOR'

RNHCSCH —COOR
— |

Burada, R — C3Hyv, i- C3H7, CsHg; R' — CH3

Reaksiya reagentlorin ekvimolyar nisbatindo 1,5-2 saat olmagla, 70-80°C-do
apartlmisdir.
Eyni zamanda, yaglarin antimikrob xassosini yaxsilasdirmaq Gg¢lin allilxloridle

kaptaksin asagida verilon sxem {izro molum reaksiyas aparilmig vo 2-(alliltio)benzotiazol
sintez edilmisdir.

N+ cH=cHcH o NaOH h . + NaCl
C-sH 2 L_scH =cH-cH_

S s

Reaksiya reagentlorin ekvimolyar nisbatinds 7-8 saat olmagla, 40-45°C-ds aparilmisdir.

1,3-tiazolidin4-on-2-tion  birlosmolori  vo  2-(alliltio)benzotiazolun  fiziki-kimyovi
xassalori cadval 1-do verilmisdir.
Cadval 1.
2-(alliltio)benzotiazol vs 1,3-tiazolidin—4—on—2-tion birlogsmoloarinin fiziki-kimyavi xassalori
Qaynama MRo
Maddolorin kimyovi | Cixim, 420 20 temperaturu,
0
formulu % * P ¢ Tapilmig Hesablanmig
mm/c.s.
S= G  oumCHCo0CH 85 1.2611 | 1.5654 164/0.5 63.89 63.17
CH,~N—C=o0
S
S= F_ \i:H—CHZCOOCHg 80 _ _ Tgrimgyuc 73.5 _ _
iC3H,—N — C=0
S=§  gumereoochs 60 1.2370 1.5600 179/0.5 68.30 67.79
CHs~ N~ Cc=o
N
@Z}-SCH;CH@HZ 85 1.2201 1.6625 174/0.5 62.90 62.31

Alinan maddolorin torkibi vo qurulusu element analizi vo IQ spektroskopiya iisulu ila
tosdiq edilmisdir [2].

Sintez edilmis maddslarin antimikrob asqar kimi 1% qatiliqda sintetik vo mineral AK-
15 yaginda sinaqlart aparilmigdir. Tadqiq olunan birlosmanin antimikrob aktivliyi 9.052-75 vo
9.082-77 T'OCT-lart iizra zonal diffuziya Usulu ilo Oyronilmisdir. Sinaqlar Ugun neft
mohsullarinda genis yayilmis vo onlar1 aqgressiv zodoloyon mikroorganizmlorin tomiz
kulturlarindan istifados edilmisdir.

Bakteriyalar iigiin OPA (ot-pepton asqgar1), gobaloklor iigiin iso SA (somani suyu aqari)
muhiti se¢ilmisdir. Bakteriyalar — Pseudomonas fiuorecenses, Aspergillus niger,
Pseudomonas aeruginosa, Mycobacterium lacticolium vo maya goboloklori gotiiriilmiisdiir.
Niimunolorin yoluxdurulmas: {igiin fordi bakteriyalar borabar hocmds qarigdirilaraq okmok
ticlin suspenziya hazirlznmigdir. Mikroorqanizmlorin okilmasi gidalandirict miihitin sothindo
aparilir. Mikroorqanizmlorin mohvolma zonasinin toyini ¢n muhit sothinds sterilizo
olunmus ¢ubuqla diametri 10 mm vo dorinliyi 4-5 mm olan dolik a¢ilir. Homin doliklords
biosidsiz vo biosid slaves edilmis yag olava edilorak bakteriyalar tglin 2-3 sutka, gobaloklor



licin 5-7 sutka miiddetindo 28+2°C miioyyon riitubotdo termostatda saxlanilir. Todqiq
olunmus birlosmonin antimikrob xassolorinin efektliyi mikroorqanizmlori mohvetmo
(asqarsi1z) zonasini diametrinin (sm) boyiikliiyiino goro miioyyon edilir. Zona no godor boyiik
olarsa, asqarin antimikrob efektivliyi bir o qodar yiiksok olur. 2-(alliltio)benzotiazolun vol,3-
tiazolidin-4-on-2-tion birlosmalarinin sintetik vo mineral AK-15 yaginda antimikrob xassolori
todqiq edilmis vo gostaricilor cadval 2-ds verilmigdir.

Codvaldon goérundiyd  kimi, 2-(alliltio)benzotiazolun AK-15 yaginda antimikrob
xassolori effekt vermir. Lakin sintetik yagin torkibinds 1% qatiliqda yagin bakteriyalara qarsi
xassosini yaxsilagdirir vo homin qatiligda etalon kimi gotirilmis pentaxlorfenolyat
natriumdan forqli olaraq goboloys garsi effekt vermoaso do, bakteriyaya qarsi effektliyi
ustinlik toskil edir. 1,3-tiazolidin-4-on-2-tion birlosmalorinin sintetik yagda antimikrob
xassolorini miiqayiso etdikdo sintetik yagda gobolokloro qarsi effektlik vermoso do,
bakteriyalara qarsi xassolorini yaxsilasdirir. N-Butil-5-metoksikarbonilmetil-1,3-tiazolidin-4-
on-2-tion birlosmasinin gostaricilori bakteriyalara qarst eyni qatiligda etalon kimi gotiiriilmiis
pentaxlorfenolyat natriumdan yiiksokdir, lakin 2-(alliltio)benzotiazolla miigayisoda nisbaton
asag effekt gostorir, bu da allil qrupunun tosirindon irali golir. Burdan belo naticoys golmok
olar ki, maddenin biosid xassolori miixtalif torkibli yaglarda miixtolif effektiv noticalor
gostorir.

Cadval 2.
2-(alliltio)benzotiazol val,3-tiazolidin-4-on-2-tion maddolorinin antimikrob xassolori
Mikroorqanizmlorin
Biosidin mohvedilms zonalarinin
Niimunalor qatihigi, % diametri, sm
Bakteriyalar Gobaloklar
N
S/J’Ls(:|-|2:(;|-|_(;|_|2 1,0 15-1,7 +++
+ Sintetik yag
S
s—c \CH—CHZCOOCH3
T 1,0 1,2-1,3 +4++
CoH— N — ©=0 +Sintetik yag
S
s—cCc \CH—CHZCOOCH3
o 1,0 1,2-1,3 4
CaHr— N — €=0 +Sintetik yag
S
S= C_ \CH—CHZCOOCH3
T 1,0 1,5-1,6 4
CHe— N —C=0 +Sintetik yag
N
&_SCH =CH-CH, 1,0 Tt Tt
87 + AK-15 yag1
Pentaxlorfenolyat 1,0 1,3 1,4
natrium(etalon) 0,5 0,7 0,7
Asqarsiz sintetik yag 4+ 4+
Asqarsiz AK-15 yagi + o+ + + o+ +
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HEPEI'PYIIMPOBKHU BPEAKIIUSXAJKAJINPOBAHUS
B-AMKAPBOHUJIBbHBIX COEJJUHEHUU
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Acar sozlor: dimetilasetondikarboksilat, alkillagsma, bromasetal, yenidan-qruplasma,
furan

Keywords: dimethylacetondicarboxylate, alkylation, bromocetal, regrouping, furan
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nepezpynnupoexa, Qypau

Jumerunaneronaukapookcuiaar (1), coxmepkamuii aBe aKTHBHO-METHJICHOBBIC
IPYIIIBL, SBISETCS MOAXOMAIIMM OOBEKTOM [UIl M3YYeHHs psAa TEOpPETUUYECKUX MpolieM
CBSA3aHHBIX C HM30Mepu3auueld M mneperpynnupoBkoil. Tak, ankuinpoBaHue mnponaykra 1
HOIUCTBIM  METWJIEHOM OBIT TOJy4eH MNpoAyKT O-aJKuiupoBaHUs, KOTOpPBIA  mpu
Temrneparype Boime 180 o°c IIPETEPIIEBAECT MEPETPYNIHUPOBKY, MPEBpAIIasCh B Mpoaykr C-
AKUIIMPOBAHMUS, YTO BUAUMO CBA3aHO C TEPMOJIUHAMUYECKOH OCOOCHHOCTBIO MOCIIETHETO

CH;l _ -
CHLO—C—Cl,— C—Cll,— COLCH, —————— = CHL,0— C — CH=( —C11,C0,Cl, —>
K,CO; / DMSO

0
o , OCH;

180 'C ”
—> CH3;0—C—CH—C —CH,C0,CHj

J‘) CH,
3

AnkunupoBaHue KeToHa lOpomarieraneM yKCYCHOTO albJieruja Takke JaeT mnpoaykr O-
aIKWIMpOBaHUs. B oTiamunMe oOT MeTWIoBOro »s@upa [aHHbIE COEIWHEHUS SBIISIOTCS
CTaOMIIBHBIMU K BO3/IEHCTBHIO TEMPEPATYPHI.

I'maponus aneranbHOrO (parMeHTa NPUBOAUT K 00pa30BaHUIO (OPMHIMETHIBLHOTO 3dupa
eHona. [locmennuii Tarkke MpereprieBaeT NEPerpyniupoBKy mnpu Temneparype 170 °C.
Buaumo, murpanus paaMkana CBs3aHO €ro oObeMoM. Yem Jierue paaumkai, TeM Jierde
MIPOUCXOUT €ro MUTpAIHsl K yriIepoay, Kak 3To OblIo moka3aHo B padore [1]. [Tocneanwmii B
KHCJION cpene o0pa3yeT Mpou3BoIHOE GypaHa.



BrCH,CH(OE),
CHO—C—CH,—C—CH,—CO,CHy ————— = CH;0— C—CH=C —CH,CO,CH; —>
| [ T K,CO4/ DMSO ) ] c T
o 0 OCH,CH(OFEL),
1 4 Ed
Yoo
OCH,CH=0 i
H,0 PN "
— (.Hi()_cl_CH=C_(H:(‘OJ(.HJ CH3O—‘C—CH C—CH,CO,CH;,
1
0 5 O CHyCH(OEL),
L0
O O
I 5 ® I
CH;0—C—CH—C—CH,CO,CH; ————  [1,C0C

CH,CO,CH,

O CH,CH=O0 O
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ANKUTMpOBaHUE COSAMHCHHS 1XJIOPMETHUIIIMAHKUIOM JaeT mpousBogHoe dypana. 1o

BCEM BEPOATHOCTH, B 3TOM cliydyae Takke umeeT O-aJKuiMpoBaHUE, KOTOPBIM Jaiee

MpeTeprneBaeT MeperpynnupoBky B nOpoAykT C-ankunupoBanus. [locnenHuii  nerko

MpeBpaIaeTcs B IpOU3BoIHOE BypaH

0
H

CICH,CN

CH0—C—CH,— C— CH,— COCHy ————— CH;0— C— CH—C —CH,CO,CH; —>
I I K-CO4/ DMSO -0
(0] : (0] O CH,CN
0
I
H,COC CH,CO,CH,
—_— -
(0]
NH

7

Xnopupoanue coenuHenus 1 1,2-nu6pomastanom naet npoaykt C.C- u C,0-
QKM POBAHUACOOTBETCTBEHHO MUKIIOMponanoBoe (8) u ¢hypanoe (9)nmponsBoaHbie
0

BrCHLCHLBr
CHyO— C— CHy,— — CHy— CO,CH, —

5 CH,0— 1*— (— C—CH,CO,CHy; —>
K-CO5 / DMSO

., © ? 0 )
H,COC CH>C0,CH;
O
9
3ameueno, uto npoaykt C,C-auankunupoBanus rnpu 200 o°c NeperpynnupoOBLIBACTCS B
coequHenune C,0-ankuampoBaHus
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p-DIKARBONILLI BIRLOSMOLORIN ALKILLOSMO
REAKSIYASINDA YENIDONQRUPLASMA
ismayilov V.M., Yusubov N.N., “ibrahimova G.H.
Xiilasa

Dimetilasetondikarboksilatin mono- vo polihalogenli  birlosmoalarlo alkillosma
reaksiyasi totqiq olunmusdur. Miioyyon edilmisdir ki metilyodidlo alinan O-alkillogsmo



mohsulu yiiksok temperaturda C-alkillosmo birlogsmosino kegir. Dimetilasetondikarboksilatin
xlorasetonnitrillo vo 1,2-brometanla reaksiyasindan funksional ovozli furanlar sintez
edilmisdir.

B-ALCILATION OF DICARBONYLLE COMPOUDS RECONSTRUCTION IN
REACTION

Ismayilov V.M., Yusubov N.N., * Ibrahimova G.H.
Summary

The alkylation reaction of dimethylacetone carboxylate with mono- and polyhalogen
compounds has been studied. It was found that the O-alkylation product obtained with
methliodide is converted to C-alkylation compound at high temperatures. Functionally
substituted furanes were synthesized from the reaction of dimethylacetone carboxylate with
chloroacetonitrile and 1,2-bromethane.

MUXTOLIF TOYINATLI SURTKU YAGLARININ BIODAVAMLIQ
XASSOLORININ TODQIQI

Caoforova I.A.
AMEA Gonco Bolmasi

Acar sozlor: surtki  yaglari, biosidlor, biodavamliq, biozadalonma, asqar
kompozisiyalar

KiawueBble caoBa: cmasounvie Mmamepuanvi, OUOYUObl, OUOPAZIALAEMOCTb,
buoodezpaoayus, npucaoxu.

Keywords: lubricants, biocides, biodegradability, biodegradation, additive
compositions

Saxlama vo noql zamani sirtkii yaglar1 yiiksok temperatur vo riitubot soraitindo
mikroorganizmlorin tosirino moruz qalir vo noticodo istismar xisusiyyatlorini itirirlor.
Moaqalado miixtalif toyinatl siirtkii yaglarinin biodavamligina dair tadqiqatin naticalari togdim
olunur. Bu yaglarin aparilan smaqlar noticosindo tamamilo mikroorqanizmlor torofindon
hiicuma moaruz qaldigr miioyyan edilmisdir. 0.15-0.5% qatiligda a-fenil- B-nitroeten vo ya a-
furil- B-nitroetenin sirtkll yaglarmim torkibino daxil edilmosi bu yaglari mikrobioloji
zadolonmoadon tam va uzunmiiddstli qorunmasini tomin edir.

Neft sonayesinds istehsal olunan siirtkii yaglar1 miixtoalif istismar xassolorino malikdir.
Bu xassalor yagin istehsali {i¢iin islonon xammaldan, onun tomizlonms soraiti vo lisulundan
asihidir. Siirtkii yaglart daxili yanma mihorriklorinin siirtiinan hissalorini yaglayir, homin
hissolori soyudur va porsenin silindr igorisindo Kip oturmasimi tomin edir. Beloliklo,
mihorrikin siirtiinon metal hissolorindo yeyilmosinin qarsist alinir. Stirtkii yaglarini istismar
etdikdo hamginin o tozla, mexaniki qarisiqla ¢irklonir, benzinls qarigir vo domir sath tizarinde
yiiksok temperatur vo tozyiq soraitindo hava oksigeni ilo birlogorok oksigenli mohsullar omolo
gatirir [1;2].

Osrin avvallorindo istismar edilon miixtolif toyinathi slrtki yaglariin belo boyuk
miqyasda istifadosi yox idi. Istehsal olunan yaglarin istismar1 zamani ekoloji problemlarlo
olagoadar, mévcud materiallarin zodslonmasi ilo ciddi mosgul olunurdu. Lakin hazirda elo bir
material yoxdur ki, onlar biozadelonmoys moruz qalmasin. Bu sababdon materiallarin torkib
va totbiq sahosino goro iqtisadi cohotdon boyiik miqyasda ekoloji zorbo ilo yaranan itkilorin
qarsisint almag mihim problema cevrilir.

Qeyd olunan materiallar sirasinda miixtolif ndv slrtki yaglar1 x0susi yer tutur.
Mineral, yaxud qarisiq sintetik osash surtkii yaglarinin torkibindoki naften, parafin vo



aromatik karbohidrogenlordon bir sira mikrob vo gobaloklor miixtalif saviyyado qida
monbayi kimi istifado etdiyi (¢un onlarin biozadolonma prosesi intensiv gedir [3;4].
Siirtkii yaglari iki torkib hissodon: baza yagi vo totbiq sahasino gora tolob olunan funksiyalari
tomin edon agqar kompozisiyasindan ibarotdir.

Miixtolif funksional xassoli — detergent-dispersedici, korroziya, oksidlosma, yeyilmaya
qarsi, habelo yaglarin ozliliik-temperatur xassolorini tomin edon asqar paketlorindo genis
spektrli siirtkil yaglarinin istehsal prosesindo osas diqgqat mikrobioloji zadslonmoys qarsi
davamli siirtkii yaglarinin yaradilmasi ilo yanast uzun miiddatli, biitiin movsiimlords igloyon,
giiclondirilmis va yiiksok giiclondirilmis {ifiirmo va iiflirmosiz soraitdo isloyon motor vo dizel
mithorriklori Ugln yiiksok istismar keyfiyyatino malik slrtkil yaglarinin yaradilmasina
yonoaldilir.

Miioyyon edilmisdir ki, Bak1 baza yaglar1 asasinda avtotraktor, stasionar, 6z ytikiinii 6zii
bosaldan, gomi, teplovoz va s. dizel miihorriklori iigiin M-10I"2x, M-12 BB, M-14B2, M-141"
strtkli yaglarinin yaradilmasinda todqiq olunan asqar paketlorindon istifado edildikdo asqar
kompozisiyasinin torkibina biosid xarakterli birlosmalarin daxil edilmasi maslohatdir.

Cadval 1.
Miixtalif nOv yaglarin biosidlorle biozadolonmoys qarsi davamliq xassoalori.

AVtOtr?ktO;i;i?c:gZ?Z’ Mikroorqanizmin inkisaf sahasinin
gomi vo o ;
dizellori tigiin siirtkii Biosid Qa;/lj 19 : mahv, S
yaglarinin markasi bakteriya gobalak
1. M-10B; o-fenil-B-
nitroeten 0,15 1,7 1,3
nmn 0,25 2,0 1,6
nmn 0,5 2,5 2,0
o-furil-p- 0,15 1,2 1,5
nitroeten 0,25 15 2,5
o 0,5 2,0 3,0
2. M-12Bb o-fenil-B-
nitroeten 0,15 1,1 2,0
nmn 0,25 1,3 —
nwonn 0,5 2,5 -
o-furil-p- 0,15 1,0 2,5
nitroeten 0,25 1,2 -
nnn 0,5 2,0 -
3. M-101 o-fenil-B-
nitroeten 0,15 + 1,8
R 0,25 + -
n o 0,5 1,0 -
o-furil-p- 0,15 1,7 1,9
nitroeten
nnn 0,25 2,0 —
nnn 0,5 2,1 —
4. M-14T> o-fenil-B-
nitroeten 0,15 15 1,2
o 0,25 3,0 1,5
o 0,5 4,0 2,0
o-furil-p- 0,15 1,2 1,5
nitroeten
n o 0,25 2,0 2,0
o 0,5 2,5 3,0




“ - mikroorqanizmlarin tam mahv olunmasi;
“+ 7 mikroorqanizmlarin tam inkisafi

Cadvaldon goriindiiyli kimi miixtalif qatiliglarda — 0,15-0,5% istifado edilon biosidlorin
tosiri ilo mikroorganizmin inkisaf sahosinin mohvi 1,5-4,0 sm hoddlorindadir, bu miisbat
naticadir, a-fenil-p-nitroeten biosidinin qatilig: artdiqca bakteriyalarin mohvi kifayst doracado
artir.  GOrinduyu Kimi hor iki biosidin a-fenil-B-nitroeten vo a-furil-B-nitroeten yag
kompozisiyasina daxil edilmosi ilo miioyyon miisbot noticolor alinmisdir. Bozi hallarda o-
fenil- B-nitrocten vo o- furil-B-nitroetenin tosiri daha gicludir. Belo ki, M-14I"> yaginda
nitrolun tasiri olmadigi halda nitrofurilenls sinaqglarda yiiksok miihafizo miisahids olunur.

Siirtkii yaglariin torkibino miixtalif biosidlorin slave edilmosi ilo aparilan todqigatlarin
miisbot naticolorine osason coxfunksiyali detergent-dispersedici alkilfenolyat tipli AKI seriyali
asqar vo asqar paketlori osasinda biozodolonmoys qarsi davamli miixtalif toyinath sirtki
kompozisiyalar1 yaradilmisdir.
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UCCJEIOBAHUE BUOJOTMUYECKUX CBOMCTB PA3JIMYHBIX
CMA30OYHBIXMATEPHAJIOB

Hancagpaposa U.A.
Pe3ztome

CMazouHble Maciia MPH XPaHEHWH W TPAHCIIOPTUPOBKE B YCIOBHUSX IMOBBIIICHHBIX
TEeMIIepaType W BIAKHOCTU IMOPAXAIOTCSd MUKPOOPraHU3MaMH, B pe3yJbTaTe 4ero TepstoT
CBOM OKCIUTyaTallMOHHBIE CBOWCTBAa. B paboTe NpWBEACHBI pe3yabTaThl HCCICTOBAHUU
OMOCTOMKOCTH CMa30YHBIX Macesl Pa3JInYHbIX THUIIOB M HA3HAYEHHUS. YCTAHOBJIEHO, YTO 3TH
Maclia B yCJIOBHUSAX MCITBITAHUH TTOJTHOCTHIO MOPAKAIOTCSI MUKPOOpPTraHu3MaMu. BBenenne B nx
coctap 0,15-0, 5% o-denun-f-aurposTeHa wimu o-Qypui-f-HUTpoITEHa OOecreunBaeT
MOJTHYIO ¥ JUTUTEIBHYIO 3aIUTY 3TUX Maces OT MUKPOOHOJIOTHUECKOTO MOPAKEHUSI.

STUDY OF BIODUSTIVITY PROPERTIES OF DIFFERENT Lubricants

Jafarova |.A.
Summary

During storage and transportation under conditions of the high temperature and
humidity, lubricating oils are attacked by microorganisms, as a result of which it lose its
operational properties. Scientific paper presents the results of a study of the biostability of
lubricating oils of various types and purposes. It has been established, that these oils are
completely attacked by microorganisms under test conditions. Introduction of 0.15-0.5% of a-
phenyl-B-nitroethene or a-furyl-B-nitroethene into its composition provides complete and
long-term protection of these oils from microbiological damage.



DIAKUA(IZONIKOTINAMID-«N)- (4-METOKSIBENZOATO-x°0,0")- (4-
METOKSIBENZOATO-x0)KOBALT(IT) KOMPLEKSININ SPEKTROSKOPIK ve
TERMAL KARAKTERIZASYONU, MOLEKULLERARASI ETKILESIMLERIN ve
ETKILESIM ENERJILERININ CRYSTALEXPLORER PROGRAMI YARDIMI iLE
INCELENMESI

Fireya Elif Oztirkkan®, Mustafa Sertcelik®, Erding Tenlik?, Hacali Necefoglu®

Kafkas Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Kimya Miihendisligi Bolumu, Kars, Turkiye.
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Keywords: 4-methoxybenzoic acid, isonicotinamide, Hirshfeld surface analysis,
Transition metal complex, interactions energy calculations.

Bu calismada, kristal yapis1 daha dnce belirlenmis olan diakua(izonikotinamid-xN")-
(4-metoksibenzoato-x*0,0")-  (4-metoksibenzoato-xO)kobalt(l1l) kompleksinin &zellikleri
elementel analiz, FT-IR spektroskopi ve termal analiz yontemleri ile karakterize edilmis ve
CrystalExplorer 17.5 Programi yardimi ile Hirshfeld yizey analizleri yapilmis ve dnorm
haritalari, sekil indeksleri, kavislilik haritalar1 ve elde edilen iki boyutlu parmak izi grafikleri
kullanilarak molekuller arasi etkilesim ylzdeleri ile belirlenmistir. Yapida bulunan O—H...O
ve N—H...O hidrojen baglarmin varligit H... O/ O... H ve H... N/ N... H etkilesimlerinin
varligi ile dogrulanmistir. Yapida bulunan benzen ve piridin halkalar arasindaki etkilesimden
kaynaklanan zayif C-H...n ve m-n etklesimleri gerek iki boyutlu parmak izi grafigi ile
belirlenen % 20,1°1lik H...C/C...H etkilesimleri, gerekse de sekil indeksindeki bitisik kirmizi-
mavi Uggenlerin varlig1 ile desteklenmektedir. Kompleksin molekiiller arasi etkilesim
enerjileri CE-HF/3-21G ve CE-B3LYP/6-31G (d,p) enerji modelleri kullanilarak hesaplandi.
Anahtar Kelimeler: 4-metoksibenzoik asit, izonikotinamid, Hirshfeld yiizey analizi, Gegis
metal kompleksi, etkilesim enerjisi hesaplamalari

Giris

Kristal yapilardaki molekuller arasi etkilesimlerin dogasin1 anlamak, istenen kimyasal
ve fiziksel 6zelliklere sahip yeni materyalleri rasyonel bir sekilde tasarlamak i¢in kritik 6neme
sahiptir. Arastirmacilar bu alanin 6nemi ve bu tlr i¢goruler saglamak amaciyla yeni arag
arayislarini strdirmektedirler. CrystalExplorer, arastirmacilara kristallerdeki molekuller
arasindaki etkilesimleri kesfetmek icin kullanimi kolay bir arayiiz i¢inde grafik ve hesaplama
araclar1 saglar. Arastirmacilara, dizUstl veya masaustl bilgisayarlarinda molekuler kristal
yapilar hakkinda 6nemli kimyasal bilgileri nispeten hizli bir erisim saglamak igin
olusturulmustur [1]. Bu amagcla, bu ¢alismada kristal yapis1 6nceden belirlenmis olan
diakua(izonikotinamid-«N")-(4-metoksibenzoato-x*0,0")-(4-metoksibenzoato-xO)kobalt(11)
kompleksi spektroskopik ve termal karakterize edilmis ve molekiillerarasi etkilesimlerin ve
etkilesim enerjilerinin CrystalExplorer programi yardimu ile incelenmistir.

Materyal ve Yontem

Calismada daha once kristal yapisi karakterize edilmis olan, diakua(izonikotinamid-
kN*)-(4-metoksibenzoato-x*0,0")-(4-metoksibenzoato-xO)kobalt(11) [2] (Sekil 1)
kompleksinin (1) molekiiller aras1 etkilesimleri CrystalExplorer 17.5 programi [3 ](Turner ve
ark. , 2017) yardimiyla Hirshfeld yizeyi analizi [4, 5] (Hirshfeld, 1977; Spackman ve
Jayatilaka, 2009) yapilarak belirlenmistir. Hirshfeld yiizeyi, dnorm ve kavislilik haritalar1 ve
sekil indeksi [4, 6] ve 2D parmak izi grafikleri [5] bilesiklerin kristallografik bilgi dosyasi
(CIF) kullanilarak elde edilmistir. Kompleksin molekiller aras1 etkilesim enerjileri
CrystalExplorer (CE) programinda yer alan CE-HF/3-21G ve CE-B3LYP/6-31G (d,p) enerji
modelleri kullanilarak hesaplanmistir. Kompleksin C, H, N analizi LECO CHNS 932
elementel cihaz ile yapilmig, FT-IR Spektrumlart MATTSON 1000 FT-IR spektrometresi ile



kaydedilmis ve termal davranislar1 Rigaku TG 8110 termik analizatérli TAS 100 cihazi
yardimu ile belirlenmistir.

Bulgular ve Tartisma

I kompleksinin deneysel ve teorik elementel analiz verileri uyumludur (Teorik % C:
50,83; H: 4.62; N:5.39 ve Deneysel % C: 50,06; H: 4,51; N: 5,32). Kompleksin FT-IR
spektrumlar incelendiginde (Sekil 2), izonikotinamidin N-H pikleri 3300-3100 cm™de
g6zlenmistir. Kristal yapidaki su molekiillerinden kaynaklanan O-H titresim pikleri molekiil
ici hidrojen baglari nedeniyle keskin bir pik seklinde 3550 cm™de goriilmektedir. Karbonil
grubu (C=0) icin asimetrik ve simetrik COO titresimleri sirasiyla 1555 cm™ ve 1393 cm™
valans titresimlere denk geldigi goriilmektedir. Komplekslerin asimetrik ve simetrik COO
titresimleri arasindaki fark 162 cm™ olarak hesaplanmistir. Bu deger, 4-metoksibenzoat
anyonunun bidentat koordine oldugunu dogrulamaktadir. izonikotinamid karbonil grubu 1671
cm™de gdzlenmistir. Piridin halkasimn C-N grubunun absorpsiyon bandi 1066 cm™de
gortlmektedir.

Sekil 1. [Co(CgH703)2(CeHsN20)(H20)-] (1) kompleksinin yapisi.

Sekil 2.1 kompleksin FT-IR Spektrumu.

I kompleksinin DTG egrisi incelendiginde (Sekil 3) 129, 142, 273, 339, 381, 466, 563
°C maksimum sicakliklara karsilik gelen alti adet bozunma basamagi gorilmektedir. ilk
basamakta 60-170 °C sicaklik araliginda kompleks iki mol suyunu kaybeder (teorik: % 6,93-
deneysel:% 6,71). Sonraki bes basamakta kompleksin organik ligandlarinin bozunmasi
gergeklesir. Kompleksten bozunmalar sonucu geriye CoO kaldig: diisiintilmektedir [7].
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Sekil 3.1 kompleksin TGA/DTA egrisi.

Hirshfeld ylizey analizi, bir molekiiliin yapisindaki molekiiller arasi etkilesimler farkli
renkler ve renk yogunlugu ile sunuldugu gorsel grafiklerin elde edildigi bir programdir. Sekil
4a’da kompleksin dnorm haritasinda Van der Waals yarigapindan daha kisa (yakin temas
halinde) veya daha uzun (farkli temas) mesafeleri temsil eden kirmizi ve mavi renkler
gorilmektedir. Beyaz yiizeyler, Van der Waals yari¢aplarinin toplamina esit olan mesafeyi
goOstermektedir. Komplekslerin dnorm haritasinda, ¢ boyutlu Hirshfeld yizeyleri, -7459 -
1.4256 a.u araliginda belirlenmistir. Sekil 4b’de sekil indeksinde yer alan bitisik kirmizi ve
mavi liggenler kristal yapisindaki aromatik halkalar (benzen ve piridin) arasindaki C-H...n
etkilesimleri ve m-m istiflemelerinin varligin1 desteklemektedir [5]. Sekil 4c’de verilen
kavislilik haritasinda biiyiik yesil bolgeler kismi diiz (yani diizlemsel) bir ylizey alanin1 ve
mavi bolgeler egrilik alanlarin1 temsil etmektedir. Hirshfeld yiizeyindeki halkalarin
etrafindaki diiz bolgeler  — = istifleme etkilesimlerini dogrulamaktadir.

Sekil 4. I kompleksin dnorm haritasi (a), sekil indeksi (b) ve kavislilik haritasi (c).

Tum molekilleraras: etkilesimler igin iki boyutlu parmak izi grafikleri Sekil 5’de
verilmistir ve bu etkilesim yizdelerinin dagilimi Sekil 5’de verilmistir. Kompleksin 2B
parmak izi grafiklerinde en baskin etkilesimler H...H, H...0/O0...H ve H...C/C...H
seklindedir. H...H etkilesimlerinin baskin olma nedeni molekiler ylzeydeki hidrojen
bollugundan kaynaklanmaktadir. Kompleksin yapisindaki O—H...O hidrojen baglarindan
kaynaklanan HO/O'H etkilesimleri en 6nemli ikinci etkilesimdir. C-H...xw etkilesimleri ve
n-1t istiflemelerinden kaynaklanan H...C/C...H etkilesimleri % 20.1 lik orani ile en 6nemli
ticiincii katkiyr saglamaktadir. Metal atomu ile diger atomlar arasinda herhangi bir etkilesime
rastlanmazken, yapida ayrica C...0/0...C, C..N/N...C, C...C ve H..N/N...H gibi katkilari

diisiik diizeyde kalan ihmal edilebilir etkilesimler bulunmustur.
S AR rHH i s

H...H %42,0
B H..0/0..H %28,1
B H..C/C..H% 20,1
B C..C%4,3
BH..N/N..H%1,4
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Sekil 5. Molekiillerarasi etkilesimlerin 2D parmak izi ve etkilesim yiizdelerinin dagilim
grafikleri.




Kompleksin etkilesim enerjileri, CrystalExplorer programinda bulunan CE-B3LYP / 6-
31G (d, p) ve HF/3-21G kullanilarak hesaplandi. Sekil 6’da toplam enerji (a), Coulomb
enerjisi (b) ve dagilim enerjileri (¢) silindir seklindeki enerji cerceveleriyle temsil edildigi
gortlmektedir. Enerji ¢ercevelerinin hesaplanmasi, bir kristalin bilesenleri arasindaki genel
etkilesim enerjilerinin topolojisini daha iyi anlamak i¢in gelistirilmistir. Toplam molekiiller
aras1 etkilesim enerjisi (Etwt), swrasiyla 1.057, 0.740, 0.871 ve 0.618 Olgek faktorleri
kullanilarak dort enerji terimi (elektrostatik (Eele), polarizasyon (Epor), dispersiyon (Edisp) Ve
degisim-itme (Erp)) toplanarak bulunmaktadir [8-10]. Farkli Kkartezyen koordinatlarda
bulunan enerji degerlerinin birbirine ¢ok yakin oldugu tespit edilmistir. Elektrostatik enerji
(E_ele) degerlerinin toplam enerji degerlerini 6nemli 6l¢iide etkiledigi belirlenmistir. Yapilan
caligmalarda, hidrojen bagi etkilesimlerinin elektrostatik enerjiye katki sagladigi bildirilmistir.
Bu yapida da elektrostatik enerji, yapidaki N-H...O ve O-H...O hidrojen baglar1 ve zayif C-
H...n etkilesimlerinden etkilenmektedir.

Tablo 1.
Kompleksin Etkilesim Enerjileri.
N | Symop R Elektron Yogunlugu E ele |E_pol |E_dis |[E_rep |E_tot
! 2 [xy 2z 6.81 |B3LYP/6-31G(d,p) -1125 |-32.6 |-83.8 1275 |-137.3
2 |-x,y+1/2,-z |11.12 |B3LYP/6-31G(d,p) 81 (-39 [-197 [140 |-19.9
2 |x, y+1/2,-z |14.26 |B3LYP/6-31G(d,p) 39 |14 |80 |88 |-67
2 |XY,2 10.71 |B3LYP/6-31G(d,p) -69.8 -17.6 -30.9 79.9 -64.5
2 |-x,y+1/2, -z 14.43 |B3LYP/6-31G(d,p) -2.9 -0.9 -16.9 8.9 -12.9
2 XY, 2 8.27 B3LYP/6-31G(d,p) -38.5 -19.6 -40.4 58.7 -54.2
2 XY, 2 10.71 |B3LYP/6-31G(d,p) -35.4 -9.7 -16.8 33.7 -38.5
2 |x, y+1/2,-z [10.52 |B3LYP/6-31G(d,p) 104 |37  |-393 |229 |-33.9
2 |-x,y+1/2,-z |14.71 |B3LYP/6-31G(d,p) 2.5 08 [-26 |02 0.1
2 |x,y+1/2,-z |14.85 |B3LYP/6-31G(d,p) 4.7 -0.9 -11.4 |86 -10.3
Toplam -283,7 |-91,1 |-269,8 |363,2 |[-378,3
2 XY, 2 6.81 HF/3-21G -130.7 |-45.6 -83.8 101.7 |-156.0
2 |-X, y+1/2, -z 11.12 [HF/3-21G -8.8 -4.7 -19.7 10.5 -21.2
2 |-X, y+1/2, -z 14.26 |[HF/3-21G -2.4 -1.9 -8.0 6.2 -5.9
2 [Xy,2 10.71 [HF/3-21G -70.5 -21.6 -30.9 64.9 -61.1
2 |-, y+1/2, -z 14.43 |HF/3-21G -3.6 -15 -16.9 6.8 -14.3
2 [Xy,2 8.27 HF/3-21G -41.5 -26.1 -40.4 45.4 -58.8
2 [Xy,2 10.71 [HF/3-21G -42.8 -14.4 -16.8 24.7 -48.1
2 |-, y+1/2, -z 10.52 |HF/3-21G -10.3 -5.1 -39.3 18.4 -34.4
2 |-X, y+1/2, -z 14.71 [HF/3-21G 3.9 -1.2 -2.6 0.1 1.0
2 |-X,y+1/2, -z 14.85 [HF/3-21G -4.9 -14 -11.4 6.4 -11.0
Toplam -311,6 |-123,5 |[-269,8 [285,1 |-409,8




Sekil 6. Kristal yapida toplam enerji (a), Coulomb enerjisi (b) ve dagilim enerjisi (b)’nin
diagramlart.
Kompleksin ¢ boyutlu Hirshfeld yizeyinde elektrostatik potansiyel gérianimi
HF/STO-3G basis seti kullanarak -0.0500 ila 0.0500 a.u araliginda ¢izilmistir. Hidrojen bagi

vericileri ve alicilari, sirastyla pozitif ve negatif potansiyele karsilik gelen atomlarin etrafinda
mavi ve kirmizi bolgeler olarak gortilmektedir (Sekil 7).

Sekil 7. Kompleksin ti¢ boyutlu Hirshfeld yizeyinde elektrostatik potansiyel gorinim
Sonug

Bu calismada, diakua(izonikotinamid-xN")- (4-metoksibenzoato-x?0,0")- (4-metoksi-
benzoato-xO)kobalt(1l) kompleksinin yapisi karakterize edilmis ve kompleksin Hirshfeld
ylizeyleri ile molekiillerarasi etkilesimleri incelenmistir. Hirshfeld Yiizey Analizi sonuglarina
gore kristal yapiya H...H, H...0/O...H, H...C/C...H, C...0/0O...C, C..N/N...C, C..C ve
H...N/N...H etkilesimleri katkida bulunmaktadir. H ... H etkilesimleri kristal paketlemeye en
fazla katkiy1 saglar. H...O/O...H etkilesimleri de ikinci en onemli katkiy1 saglar ve bu durum
kristal yapidaki hidrojen baglarinin varligin1 desteklemektedir. Buna ek olarak, bu, daha 6nce
tek kristal X 1s1n1 kirinimai ile elde edilen, N — H -+ O hidrojen baglarinin kristal paketteki {i¢
boyutlu aglarin kararliligina katkisint dogrulamaktadir. Sekil indeksinde goriilen bitisik
kirmizi ve mavi Uggenlerin kompleksin kristal yapisindaki benzen ve piridin halkalari
arasindaki m-istifleme etkilesimlerinin varligin1 desteklemektedir. Sonug olarak tek kristal X-
1511 analizi ile Hishfeld yilizey analizinden elde edilen sonuglarin birbirini dogrulamaktadir.
Kompleksin referans molekiiliiniin CrystalExplorer (CE) programinin 12 farkli modelinden
elde edilen polarizasyon (E_pol), dispersiyon (E_dis) ve degisim-itme (E_rep) enerjileri
B3LYP/6-31G(d,p) temel setinde sirasiyla -283,7; -91,1; -269,8 ve 363,2 kJ/mol olarak
bulunmustur. Bu degerler HF/3-21G temel setinde ise -311,6; -123,5; -269,8 ve 285,1 kJ/mol
olarak belirlenmistir. Her iki temel sette de degisim itme enerji degeri aynidir. Toplam enerji
degerleri ise B3LYP/6-31G(d,p) ve HF/3-21G temel setlerinde sirasiyla -378,3 kJ / mol ve -
409,8 kJ / mol olarak belirlenmis olup literatir ile uyumlu olarak tim kartezyen
koordinatlarda elektrostatik enerjinin toplam enerjiye katkisi ¢ok buyudktir.

Kaynaklar
[1] Oztiirkkan F.E., Sertcelik M., Yiiksek M., Necefoglu H., Hokelek T. Hirshfeld Surface
Analysis and Interactions Energy Calculations of Metal (1I) 4-Cyanobenzoate with
Nicotinamide / N,N'-Diethylnicotinamide Complexes. Journal of the Turkish Chemical



Society Section A: Chemistry. 2021; 8(1): 125-136.

[2] Hokelek T., Stizen Y., Tercan B., Tenlik E., Necefoglu H. Diaquas(isonicotinamide-

kN 1)(4-methoxybenzoato-«20,0")(4-methoxybenzoato-«O)cobalt(IT). Acta Cryst. 2010; E66:
m784-m785.

[3] Turner M. J., McKinnon J. J., Wolff S. K., Grimwood D. J., Spackman P. R., Jayatilaka
D., Spackman M. A. CrystalExplorerl7 (2017). University of Western Australia.

[4] Hirshfeld F.L. Bonded-atom fragments for describing molecular charge densities. Theoret
Chim Acta. 1977;44(2):129-38.

[5] Spackman M.A., Jayatilaka D. Hirshfeld surface analysis. CrystEngComm.
2009;11(1):19-32.

[6] McKinnon J.J., Jayatilaka D., Spackman M.A. Towards quantitative analysis of
intermolecular interactions with Hirshfeld surfaces. Chem Commun. 2007;(37):3814.

[7] Tenlik E. Yiiksek Lisans Tezi, Kafkas Universitesi, Fen Bilimleri Enstitiisii. 2011.

[8] Mackenzie C.F., Spackman P.R., Jayatilaka D., Spackman M.A. CrystalExplorer model
energies and energy frameworks: extension to metal coordination compounds, organic salts,
solvates and open-shell systems. IUCrJ. 2017;4(5):575-87.

[9] Etse K.S., Lamela LC., Zaragoza G., Pirotte B. Synthesis, crystal structure, Hirshfeld
surface and interaction energies analysis of 5-methyl-1,3-bis(3-nitrobenzyl)pyrimidine-
2,4(1H,3H)-dione. Eur J Chem. 2020;11(2):91-9.

[10] Madan Kumar S. 3D energy frameworks of dimethylbenzophenone tetramorphs.
Heliyon. 2019;5(2):e012009.

SPECTROSCOPIC AND THERMAL CHARACTERIZATION AND
DETERMINATION OF INTERMOLECULAR INTERACTiIONS AND
INTERACTIONS ENERGY BY CRYSTALEXPLORER PROGRAM OF
DIAQUA-(iISONICOTINAMIDE-KN")(4-METHOXYBENZOATO-K’0,0")
(4-METHOXYBENZOATO-KO)COBALT(I1) COMPLEX

Fireya Elif Oztiirkkan', Mustafa Sertcelik', Erding Tenlik?, Hacali Necefoglu®
Summary

In this study, structure of diaqua(isonicotinamide-xN*)-(4-methoxybenzoato-x°0,0")-
(4-methoxybenzoato-xO)cobalt(ll) complex, crystal structure was previously determined,
characterized by elemental analysis, FT-IR Spectra, TGA/DTA and it’s dnorm map, shape
index and curvedness map were determined by using Hirshfeld surface analysis via
CrystalExplorer Program Version 17.5. Also, using the obtained two-dimensional fingerprint
graphics, intermolecular interaction percentages were determined. The presence of O — H...
O and N — H... O hydrogen bonds in the structure has been confirmed by the presence of
H...O/O... Hand H... N/ N... H interactions. Weak C-H... ® and 7-x interactions arising
from the interaction between benzene and pyridine rings in the structure were supported by
both the 20.1% H... C / C... H interactions determined by the two-dimensional fingerprint
graphics, and the presence of adjacent red and blue triangles in the shape index. The
intermolecular interaction energies of the complexes were calculated using CE-HF/3-21G and
CE-B3LYP/6-31G (d,p) energy models that involved in CrystalExplorer (CE) program.



Co(Il), Cu(l1), Ni(11) ve Zn(11) 4-METOKSIBENZOATLARIN PiRIiDIN 3-
KARBOKSAMID LiGANDLI KOMPLEKSLERININ MOLEKULLER ARASI
ETKILESIMLERININ HIRSHFELD YUZEY ANALIiZi iLE BELIRLENMESI

Mustafa Sertcelik®, Fureya Elif Oztiirkkan®, Hacali Necefoglu®, Tuncer Hokelek®

Kafkas Universitesi, Miihendislik-Mimarlik Fakiiltesi,
Kimya Muhendisligi Bolumu, Kars, Tlrkiye
?Kafkas Universitesi, Fen-Edebiyat Fakiiltesi, Kimya Béliimi, Kars, Tiirkiye
*Hacettepe Universitesi, Miihendislik Fakiiltesi, Fizik Miihendisligi Bolimi, Ankara, Turkiye
Giris

Hirshfeld yiizeyi, kristalin elektron yogunlugunu molekiiler pargalara ayirarak, bir
molekiiliin kristal icinde bulundugu alani tanimlayarak ortaya ¢ikar. Hirshfeld yiizeylerinin
belirlenmesiyle c¢esitli molekiller aras1 temas tlrlerinin kristal paketlemeye katkilarini
kantitatif olarak belirlemek mumkinddr. Hirshfeld yizeyleri belirlenen kristal yapilar
karsilastirilirken benzerlikleri ve farkliliklart belirlemek mdmkindir [1]. Bu c¢alismada
Co(ll), Cu(ln), Ni(ll) ve Zn(ll) 4-metoksibenzoatlarin piridin 3-karboksamid igeren
komplekslerinin molekiiller aras1 etkilesimleri Hirshfeld yilizey analizi ile belirlenmis ve bu
etkilesim turleri birbiri ile kiyaslanmgtir.

Anahtar Kelimeler: 4-metoksibenzoik asit, izonikotinamid, Hirshfeld yiizey analizi,
gecis metal kompleksi

Materyal ve Metot

Calismada daha o©nce kristal yapist karakterize edilmis olan, diaquabis(4-
metoksibenzoato-«O") bis(nikotinamid-xN") kobalt(Il) dihidrat (1) [2], di-p-nikotinamid-
K?O:NY; k2N':0-bise[akuabis(4-metoksibenzoato-<O) bakir(Il)] (2) [3], diaquabis (4-
metoksibenzoato-«O")  bis(nikotinamid-«xN*) nikel(Il) dihidrat (3) [4] ve bis (4-
metoksibenzoato)- x*0,0’; kO-biss(nikotinamid-«xN") ginko(11) (4) [5] (Sekil 1) kompleksinin
molekiiller arasi etkilesimleri CrystalExplorer 17.5 programi [6] yardimiyla Hirshfeld yiizeyi
analizi [7, 8] yapilarak belirlenmistir. Hirshfeld yiizeyi, dnorm ve kavislilik haritalar1 ve sekil
indeksi [6, 9] ve 2D parmak izi grafikleri [8] bilesiklerin kristallografik bilgi dosyasi (CIF)
kullanilarak elde edilmistir.
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Sekil 1. Komplekslerin kristal yapilari
Bulgular ve Tartisma

Sekil 2a, 3a, 4a ve 5a’da kompleksin dnorm haritasinda Van der Waals yarigapindan
daha kisa veya daha uzun mesafeler sirasiyla kirmizi ve mavi ylizeyler olarak goriilmektedir.
Beyaz ylzeyler ise Van der Waals yarigaplarinin toplamina esit olan mesafeleri temsil
etmektedir. Komplekslerin dnorm haritasinda, ti¢ boyutlu Hirshfeld yiizeyleri, -0,6841-1,4709
(Kompleks 1), -0,7449-1,5404 (Kompleks 2), -0,6841-1,4709 (Kompleks 3) ve -0,5405-
1,5135 (Kompleks 4) a.u araliginda belirlenmistir [8]. Sekil 2b, 3b, 4b ve 5b’de sekil indeks



haritalart gorilmektedir. Komplekslerin yapisindaki benzen ve piridin  halkalarinin
varligindan kaynaklanan C-H.. & etkilesimleri ver-zistiflemelerinin bitisik kirmizi ve mavi
iicgenler seklinde goriismektedir [8]. Sekil 2c, 3¢, 4c ve 5c’de kavislilik haritasinda biiyiik
yesil bolgelerin kismi diiz sekli 7 — z istifleme etkilesimlerini dogrulamaktadir.

Sekil 3. 2 Kompleksinin dnorm haritasi (2), sekil indeksi (b) ve kavislilik haritas1 (C).

-

a b

Sekil 4. 3 kompleksinin dnorm haritasi (a), sekil indeksi (b) ve kavislilik haritasi ().

Sekil 5. 4 kompleksinin dnorm haritasi (a), sekil indeksi (b) ve kavislilik haritasi ().

1, 2, 3 ve 4 kompleksleri i¢in tiim molekiillerarasi etkilesimlerin iki boyutlu parmak izi
grafikleri Sekil 6-9’da verilmistir ve bu etkilesim ylzdelerinin dagilimi Sekil 10°da
verilmistir. Komplekslerin 2B parmak izi grafiklerinde en baskin etkilesimler sirasiyla H...H,
H...0/0...H ve H...C/C...H seklindedir. Molekiler yiizeydeki hidrojen bollugu H...H
etkilesimlerinin baskin olmasinin nedenidir. H~O/O'H etkilesimleri en ©&nemli ikinci
etkilesimdir ve bu komplekslerin  yapisindaki O—H---O hidrojen baglarindan
kaynaklanmaktadir. C-H...x etkilesimleri ve 7 — x istiflemelerinden kaynaklanan H...C/C...H
etkilesimleri kompleks 1, 2, 3 ve 4 i¢in sirastyla % 16, % 24, % 16 ve % 19’luk oranlari ile
yapiya en onemli Gglncl katkiyr saglamaktadir. Metal atomu ile diger atomlar arasinda
herhangi bir etkilesime tespit edilmemistir. TUm yapilarda ayrica C...C, H...N/N...H,
C...0/0...C, C..N/N...C ve 0O...0 gibi katkilar1 disiik duzeyde kalan ihmal edilebilir
etkilesimler bulunurken 4 no’lu komplekste bunlara ek olarak N...O/O...N etkilesimleri tespit
edilmistir.
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Sekil 10. 1-4 kompleksleri icin molekuller arasi etkilesim yuzdeleri.



Sonug

Bu c¢alismada, metal(ll) 4-metoksibenzoatin piridin 3-karboksamid iceren dort
kompleksinin Hirshfeld yiizeyleri belirlenmis ve molekiillerarasi etkilesimleri incelenmistir.
iki boyutlu parmak izi grafiklerine gére sonuglarina gére, H...H H... O/ O... H, H... C /
C... H, C..C, H..N/N..H, C...0/0...C, C..N/N...C ve 0...0 etkilesimleri, tim
komplekslerin Hirshfeld yiizeyinde bulunmaktadir. H ... H etkilesimleri, komplekslerin kristal
yapisina dnemli bir katki saglar. Yapidaki hidrojen baglarindan kaynaklanan H... O/ O ... H
ve H... N/ N... H etkilesimleri ayrica komplekslerin molekiiller aras1 etkilesimlerine dnemli
bir katki saglamaktadir. Komplekslerin sekil indeksinde, kristal yapilardaki benzen ve piridin
halkalar1 arasindaki zayif C-H... = ve m — = istifleme etkilesimleri, bitisik kirmizi ve mavi
iicgenlerin varlig1 desteklenmektedir. Esyapili 1 ve 3 no’lu komplekslerinin molekiillerarasi
etkilesim ylizdeleri aym1 ve yapilar1 farkli olan 2 ve 4 nolu komplekslerinkinden farklidir.
Sonug olarak tek kristal X-1s1n1 analizi ve Hishfeld yiizey analizinden elde edilen sonuglarin
birbirini desteklemektedir.
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DETERMINATION OF INTERMOLECULAR INTERACTIONS BY HIRSHFELD
SURFACE ANALYSIS OF CO(I1), CU(I1), NI(11) AND ZN(lI) 4-
METOXYBENZOATES WITH PYRIDINE 3-CARBOXAMIDE LIGAND
COMPLEXES

Mustafa Sertcelik, Fureya Elif Oztiirkkan', Hacali Necefoglu®, Tuncer Hokelek®
Summary

In this study, intermolecular interactions of Co(ll), Cu(ll), Ni(ll) and Zn(ll) 4-
methoxybenzoates with pyridine3-carboxamide complexes were investigated by using



Hirshfeld surface analysis. The dnorm maps, shape indexes, curvedness maps on the Hirshfeld
surfaces of the complexes were determined and two-dimensional fingerprint graphics were
drawn to determine the intermolecular interaction percentages. According to the obtained
Hirshfeld surface analysis results, there are H... H, H... O/ O... H,H... C/C... H, C... C,
H...N/N... H C...0O/0...C,0... Oand C... N/ N... C intermolecular interactions in
structures of complexes.

Ozet

Bu calismada, daha Once sentezlenmis olan Co(ll), Cu(ll), Ni(ll) ve Zn(ll) 4-
metoksibenzoatlarin  piridin  3-karboksamid ligandli komplekslerinin molekiller arasi
etkilesimleri Hirshfeld yuzey analizi ile incelenmistir. Komplekslerin  Hirshfeld
yuzeylerindeki dnorm haritalar1, sekil indeksleri, kavislilik haritalar1 belirlenmis ve
molekdller aras1 etkilesim ylzdelerini belirlemek icin iki boyutlu parmak izi grafikleri
cizilmistir. Elde edilen Hirshfeld ylizey analizi sonuglarina gore, komplekslerin yapisinda,
H"H, H"0O/OH, H"C/CH, C~C, H"N/NH, C~0/O~C, O 0 ve CN/NC molekuller
aras1 etkilesimlerinin oldugu belirlenmistir.

2,4,6-TRIMETILBENZOATIN Co(II) VE Mn(IT) KOMPLEKSLERININ
SENTEZI VE OZELLIKLERI

Hacali NECEFOGLU', Mustafa SERTCELIK’, Fureya Elif OZTURKKAN?,
Safiye OZKAYA!

1Kf;ﬂ‘kas Universitesi, Kimya Boliimii, 36100 Kars, Tiirkiye
2Kafkas Universitesi, Kimya Miihendisligi Béliimii, 36100 Kars, Tiirkiye
alinecef@hotmail.com

Giris

Karboksilik asitler, karboksilat oksijen atomlar1 (zerinden koordine olarak metal
kompleksleri olusturmaktadir. Gegis metal kompleksleri ziraat, biyoloji, tip ve diger alanlarda
oldukca genis kullanilmaktadir [1]. 2,4,6-Trimetilbenzoik asitin metal komplekslerinin
antibakteriyel ve antifungal o6zellikleri bilinmektedir [2-4]. Genis kullanim alanina sahip
2,4,6-trimetilbenzoik asit’ten ¢esitli polimerlerin sentezinde de istifade edilmektedir [5, 6]. Bu
calismada 2,4,6-trimetilbenzoik asitin  Co(ll) ve Mn(ll) metalleriyle iki kompleksi
sentezlenmistir. Sentezlenen komplekslerin spektroskopik karakterizasyonlar1 yapilmistir ve
termal kararliliklar1 incelenmistir.

Sentez

0,01 mol 2,4,6-trimetilbenzoik asit, 0,01 mol sodyum bikarbonatin sudaki ¢ozeltisi ile
60 °C’de, karbondioksit ortamdan tamamen uzaklasincaya kadar, karistirilarak sodyum 2,4,6-
trimetilbenzoat ¢ozeltileri eldesi edildi. 0,005 mol MeSQO4 (Co ve Mn) tuzlar1 50 mL suda
¢ozildh ve metal(Il) sulfat ¢ozeltileri Uzerine sodyum 2,4,6-trimetilbenzoat c¢ozeltileri ilave
edildi ve oda sicakliginda kristallenmeye birakildi. Olusan kristaller suzllerek saf su ile
yikandi.
Sonuclar

Elde edilen komplekslerin elementel analiz ve FT-IR ve UV spektroskopisi ve termik
sonuglari asagida sirasiyla verilmektedir.

{[Co(C10H1202)2(H20)3]2H20} (1) kompleksi igin; Deneysel (%):C, 50,58; H, 6,31
Teorik; (%): C, 50,53; H, 6,78. FT - IR spektrumlari (cm™): v(OH) 3624, V(COO)as 1612,
v(COO-)s 1534, Av(COO) 134, v(C-H)aromatik haika 3209, v(C=0) 1698, v(M-0) 615 cm™
{[Mn(C10H1202)2(H20)3].2H20}1(2) kompleksi icin; Deneysel (%): C, 53,83; H, 5, 77.
Teorik; (%): C, 50,95; H, 6,84. FT - IR spektrumlari (cm™): v(OH) 3634, v(COO-)ss 1604,
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V(COO')S 1530, AV(COO) 129, V(C‘H)aromatik halka 3189, V(C:O) 1700, V(M'O) 608 Cm-l.

Komplekslerin UV spektrumlari incelendiginde, 1 no’lu Co(Il) kompleksinde 398,
520, 730 nm Ug¢ bant gorilurken ve 2 no’lu Mn(II) kompleksinde 297, 395, 730 nm’de {i¢ bant
goriilmektedir. Bu absorsiyon bantlar1 metal atomunun d elektronlarindaki d-d gegisinden
kaynaklanmaktadir [7].

1 kompleksinin DTG egrisinde 136, 390, 431, 725 °C (endotermik) maksimum
sicakliga denk gelen G¢ bozunma basamag gorilmektedir (Sekil 1). Ilk basamakta
kompleksten su molekiilleri ayrilmistir (deneysel %18,34 - teorik %19,10). Susuz kompleks
150-380 °C araliginda dayanikli olup, bu sicakliktan sonra organik kisminin bozunmaya
basladigi goriilmiistiir (390 ve 492 °C’da iki maksimum pik) (deneysel %68,58 - teorik
%69,07). Kompleksten geriye CoO kaldig: disiiniilmektedir.
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Sekil 1.1 komleksinin TG — DTA egrileri.

2 kompleksinin DTG egrisinde 101, 221, 311, 466 °C (endotermik) maksimum
sicakliga denk gelen dort bozunma basamag goriilmektedir (Sekil 2). Ilk adimda kompleks iig
mol suyunu (deneysel %8,94 - teorik %10,18), ikinci adimda kalan iki mol suyunu
kaybetmistir (deneysel %7,52 - teorik %7,63). Susuz Co(Il) kompleksinden farkli olarak
susuz Mn(Il) kompleksi daha dayaniksiz olup, 250 °C’dan itibaren bozulmaya baslamistir.
250-325 °C araliginda kompleks bir mol TMB (deneysel %23,22 - teorik %34,83) ve 375-500
°C araliginda kalan bir mol TMB’y1 (deneysel %40,22 - teorik %34,83) kaybetmistir.
Kompleksten geriye MnO kaldig1 hesaplanmistir (deneysel %18,18 - teorik %18,44).
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Sekil 2. 2 komleksinin TG — DTA egrileri



Sentezlenen her iki madde es yapili olup metale monodentat baglanmis iki 2,4,6-
trimetilbenzoat anyonu igermektedir, TMB anyonu monodentat ligand gibi davranir. Eksen
yoniinde Me(II) atomlar1 koprii su molekiiliiyle baglanirken, temel diizlemdeki Me(II) atomu
iki su molekiilii ve iki TMB anyonlar iizerinden koordine olmaktadir. Her bir Me*? katyonu
etrafinda hafif bozulmus oktahedral koordine g¢evresi ve eksen boyunca uzanan polimerik
zincirler olusturmaktadir (Sekil 3).

‘2nH20

H0" Ha

n

Sekil 3. [Me(C10H1202)2(H20)3] 2H20 komplekslerinin yapisi [8]
(Me = Co, Mn)
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SYNTHESIS and CHARACTERIZATION of Co(I1) and Mn(l1) 2,4,6-
TRIMETHYLBENZOATECOMPLEXES

Hacali NECEFOGLU", Mustafa SERTCELIK?, Furreya Elif OZTURKKAN?,
Safiye OZKAYA!

Summary

In this study, Co(ll) and Mn(Il) complexes of 2,4,6-trimethylbenzoic acidhave been
synthesized. Structures of the synthesized complexes were determined using elemental
analysis and FT-IR and UV-Vis spectroscopy. Thermal behaviors of complexes were
investigated by TGA / DTA method.
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Ozet

Bu calismada 2,4,6-trimetilbenzoatin Co(II) ve Mn(II) kompleksleri sentezlenmistir.
Sentezlenen komplekslerin yapilar1 elementel analiz ve FT-IR ve UV spektroskopisi
kullanilarak tayin edilmistir. Ayrica komplekslerin termik davraniglar1 TGA/DTA metodu ile
incelenmistir.

DONIZ SUYUNUN NEFT KARBOHIDROGENLORINDON
BIOTOMIZLONMOSINDO MiKROORQANIZM ASSOSIYALARININ ROLU

Qahromanova K.R., Mammadova P.S., Musayeva M.O.
AMEA O.Qulivev adina Asqarlar Kimyas: Institutu, Baki

Acar sozlor: karbohidrogenoksidlaosdirici mikroorqanizmlor, neftlo  ¢irklonmo,
mikroorganizm-destruktor, biotomizlonmo.

Keywords: hydrocarbon-oxidizing microorganisms, oil pollution, microorganisms-
destructors, biological purification.

KiaroueBble  CJIOBa:  y21e8000pO0OKUCTAIOWUE — MUKPOOP2AHUZMbBL,  HehmsHoe
3aepsa3HeHue, MUKPOOP2AHUZMbL-0eCIPYKMOpPbl, OUOOUUCTIKA.

Tobii sistemdo on dinamik element sudur. Mohz buna goro do soth sularinin
cirklonmasinin asas sobabi hom biitévliikdo ekologiyanin vaziyystina, hom do konkret fito -
vo aqrosenozlara shomiyyatli tosir gostoran spesifik maddslorin axidilmasidir.Su anbarlarinin
neft mohsullar1 ilo ¢irklonmasi Uzvi maddolorin oksidlosmasino sorf olunan su oksigeni
chtiyatlariin tiikonmasino gatirib ¢ixarir. Suyun sothindo neft tobagoesinin olmasi Su
hovzalorinin 6z-6ziino tomizlonmo qabiliyyatini koskin azaldir, ¢lnki bu toboqo atmosfer
oksigeninin suya daxil olmasina mane olur. Belo halda su hovzalorindo anaerob sorait yaranir
ki, bu da suda zararli maddslorin miqdarinin artmasina gotirib ¢ixarir.

Texnogen cirklonmo naticosindo su vo torpag ekosistemlorindo neft mohsullarinin
yigilma siirati onlarm tobii biodeqradasiyasint GoX qabaqlayir. Tomizlomoa prosesini
stiratlondirmak ticlin mikrob icmalarinin vo miixtalif biokimyavi imkanlar1 olan orqanizmlarin
daxil oldugu biosenozlarin bioloji ehtiyatlarindan istifado etmok zorurot yaradir [1, soh.3-
5].Sath sularinin neft ¢irklonmasindan tomizlonmasi fiziki, kimyavi va bioloji amillorin tasiri
altinda bas verir. Lakin, ilk ikisinin hesabina, neft vo neft mohsullarinin torkibindo yalniz
qismon doyisikliklor bas verir, tam destruksiya miisahido olunmur. Su hdvzalorinin
Oziiniitomizlomo prosesindo aparici yer bioloji amilloro moxsusdur ki, onlarin arasinda
nkarbohidrogenoksidlosdirici mikroorqanizmlor halledici rol oynayir. Onlarin foaliyyoti
sayosinda neft sado birlogsmalors cevrilir, yeni {izvi maddonin yigilmasi vo onun sonradan su
anbarlarinda karbon dovriyyasino daxil edilmasi bas verir. Bu, torkibindo karbohidrogen
oksidlasdirici mikroorqanizmlarin stammlari olan preparatlarin istifadesi ilo bioloji tomizloma
metoduna asaslanir[2, soh.4].

Hazirda asasini neft vo neft mohsullarini utilizo eds bilon mikroorqanizmlar toskil edon
coxlu sayda preparatlar molumdur. Bioloji Gsullar ilk novbads ekoloji tomizlik vo
tohliikosizlik, homginin tomizlonan obyektlorin fiziki vo kimyovi torkibinin minimal
pozulmasi Kkimi bir sira dstiinliikloro malikdir. Eyni zamanda, bioloji tomizlomo
texnologiyalariin oksoriyyoti ucuz vo GOX zohmot tolob edon deyil. Lakin, biokimyavi
metodlarin tomizloms siirati vo darinliyi neft mohsullarinin asagi konsentrasiyalarinda azalir.

Bu isin mogsadi neft vo neft mohsullarinin utilizasiyasina qadir vo doniz suyunun 6zUni
tomizlomo prosesini siirotlondiron mikroorqanizmlorin aktiv stamlarini1 axtarmaq, homginin iki
vo daha ¢ox aktiv mikroorganizm-destruktor qarisigmin neft karbohidrogenlorini
oksidlogdirmak gabiliyyatini dyronmak idi.

Tadqiqat obyekti olaraq Baki buxtasinin sahilyani zonasindan, 0 ciimladon Bibi-Heybat



yatagiin yaxinligindan doniz suyu niimunslori gotiiriilmiisdiir. Mikroorqanizm kulturalarinin
seleksiyasi ononovi {isulla aparitlirmisdir. Kiimiilativ (tomiz) mikroorganizm kulturasi oldo
etmok (cUn gida miihitindon, neftlo ¢irklonmis doniz suyundan vo Xam neftdon istifado
edilmisdir. Karbohidrogenoksidlosdirici mikroorqanizmlerin ayrilmasi ii¢lin asagidak torkibli
Mills mineral miihitindon istifade olunmusdur: (g/1): NaCl- 24,0; MgSO4x7H20-1,0 ; KCI-
0,7; KoHPO4-2,0; Na2HPOs-3,0; NH4NO3-1,0; agar-aqar-20. Karbohidrogen monbayi olaraq
xam neft (1 q) gotirtilmiisdiir.

Neftlo ¢irklonmis doniz suyundan seg¢ilmis mikroorqanizmlorin karbohidrogenlori
parcalamaq gabiliyyoti tocriibadon ¢ixan neftin ekstraksiyasi iisulu ilo, neftin miqgdarinin
azalmasi vo noticado neft destruksiyasinin daracasini toyin etmoklo miioyyon edilmisdir.
Noticodo neftlo ¢irklonmis doniz suyundan miixtolif ndv mikroorqanizmlorin aktiv stammlari
alinmig, onlarin utilizasiya qabiliyyoti yoxlanilmigdir. Boazi mikroorganizm-destruktorlarin
neft karbohidrogenlorini pargalamaq doracasi 70-85% toskil etmisdir. [3, soh.113].Eyni
zamanda, neftlo ¢irklonmis doniz suyunun tomizlonmosindo perspektiv.  mikrob
assosiasiyasinin yaradilmasi Ucin karbohidrogenlori monimsoma gabiliyyoti ayri-ayriligda
yoxlanmis mikroorganizm stamlarinin qarisigi da todqiq edilmisdir. Tocriibalorin naticalorine
osason miloyyan olunmusdur ki, biodeqradasiyanin effektliyini artirmaq {i¢iin iki vo daha ¢ox
mikroorqanizmlardan ibarat kultura garigigindan istifads etmok daha magsoads uygundur.

Mikroorganizm assosiasiyalarmin neft karbohidrogenlorini parcalamagq qabiliyyoti
tadqiq olunarken miioyyan olunmusdur ki, (1K+4K)-79%, (1K+7K)-88%, (9K+10K)-68%,
(4K+7K)-66% vo (1K+10K)-54% mikroorqanizm assosiasiyalari neft vo neft mohsullarinin
effektiv destruktorlar1 hesab edilo bilor. Bozi hallarda ayri-ayriligda mikroorganizm
kulturalarmin destruksiya qabiliyyati fordi halda daha yiiksok notico vermisdir. Isin
naticolorino osason, belo geyd etmok olar ki, yiiksok utilizasiya qabiliyysti olan hom
mikroorqanizm assosiasiyalarindan, hom ds fordi kultura stamlarindan neftls ¢irklonmis doniz
suyunun biotomizlonmoasinds golocokdo nozordo tutulan biopreparatlarin torkibindo istifado
oluna bilar.

THE ROLE OF MICROORGANISM ASSOCIATIONS IN BIO-PURIFICATION
OF PETROLEUM HYDROCARBONS OF SEA WATER

Kakhramanova K.R., Mamedova P.Sh., Musayeva M.E.
Summary

The spread of various types of organic pollutants in the environment leads to
undesirable changes throughout the biosphere. The role of microorganisms in the fight against
pollutants is undeniable; it is even sometimes considered the most promising and
environmentally friendly method of cleaning the environment. The effectiveness of the
process of cleaning contaminants depends on a number of factors, including the correct choice
of a microorganism-destroyer, the creation of an optimal environment and conditions.

POJIb ACCOIIMAIIMIA MUKPOOPTAHU3MOB B BHOOYNCTKE HE®TSIHBIX
YIJIEBOAOPOA0OB MOPCKOMU BO/bI

Kaxpamanosa K.P., Mameoosa ILILI., Mycaesa M.3.

Pesrome
PacnipocTpanenue pasivuYHBIX BUIOB OPraHUYECKUX 3arps3HUTEICH B OKPYKAIOLIECH
cpeze MPUBOAMT K HEXKENAaTeNbHBIM U3MEHEHHIM BO Bcel 6nocdepe. Poiab MUKpoOpranu3smMoB
B 00pb0€ C MOJUTIOTaHTaMU HEOCTIOPUMA, €€ JJa)ke MHOI'/Ia CUUTAIOT CaMbIM MEPCHEKTUBHBIM U
HKOJIOTUYECKH O€30IacHbIM METOAOM OYMCTKM OKpyXkaromeil cpenbl. ¢h(hHeKTuBHOCTH
Ipolecca OYUCTKH 3arpsi3HEHUM 3aBUCHUT OT psAfa (akTOpoB, B TOM UHUCIIE OT NMPaBHIBLHOTO
BbI0Opa MUKPOOPTaHU3Ma-Pa3pyLUIUTENs], CO3aHUs ONTUMAIBHON Cpelibl U YCIOBUH.



DONIZ SUYUNUN NEFT KARBOHIDROGENLORINDON
BIOTOMIZLONMOSINDO MiKROORQANIZM ASSOSIYALARININ ROLU

Qahramanova K.R., Mommadova P.S., Musayeva M.O.
Xiilasa

Otraf mihitdo mixtolif nov Uzvi cirklondiricilorin yayilmasi bdtln biosferds
arzuolunmaz doyisikliklora sobab olur. Pollyutantlarla miibarizods mikroorganizmlorin rolu
danilmazdir, hotta bozon atraf miihitin tomizlonmasinde an perspektivli vo ekoloji tohliikasiz
iisul hesab edilir. Cirklonmalorin tomizlonmasi prosesinin effektliyi bir sira amillordon, o
cimladon mikroorganizm-destruktorun diizgiin se¢ilmosindon, optimal muhitin vo soraitin
yaradilmasindan asilidir.
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PEAYKTOPHOE MACJIO JUIA TSKEJTOHATI'PYKEHHBIX Y3J10B
TPEHUSA 3YBYATBIX IIEPEJAY ITPOMBIIIIJIEHHOI'O OBOPY1IOBAHUSA

Dapszanuee B.M., Mycaesa b.U., Hoéomopicuna H.H., Hcmaunoea I'.I'.,
Cagpaposa M.P., Mycmacpaeesa E.C.

Huemumym xumuu npucaook um. akao. A.M.Kynuesa Hayuonanvnoti Axademuu Hayx
Azepbatiodcana, 2. Baky
E-mail: aki05@mail.ru

CoBpeMeHHbIE CMa304YHOE Macila MPEICTABISAIOT COOOH CII0KHBIE KOMIIO3ULIUU 0a30BBIX
Maceal M TPHUCAJOK, KOTOpble OOECIEeYMBAIOT HY)KHBIE JSKCIUTyaTallHOHHBIE CBOICTBA.
BBenenue nmpucaaok B cMa304yHble Macia 3(Qp(GEKTUBHO YMEHBIIAET TPEHUE U U3HOC 3y0UaThIX
nepegady M JIPYTUX OJIEMEHTOB MPOMBIIIJIEHHOTo obopynoBanus. Co3ganue Ooiee
palMOHATIbHBIX KOHCTPYKIIMHM 3JIEMEHTOB IPOMBIIUIEHHOTO O0OpYyIOBaHUS MPUBOJUT K
MOBBIIIEHUIO TPEOOBaHUN Ha KayecTBa CMa30YHBIX Macedl.

PazpaboTka HOBBIX 3()(h)EKTUBHBIX PEAYKTOPHBIX Maces JIJIsl CMa3bIBaHUS TSKe-
JIOHArpy>KEHHBIX 3y0UaThIX nepenad paboTaroMX IPU BEICOKUX Harpy3Kax UTeMIlepaTrypax
aKTyaJbHa.

Hamu Op1u10 paszpaborano peaykroproe macio MT/] Ha ocnoBe baknnckoro macna M-
40A. Macna wmapku HWT/] coxmepxar mnpucaigky, YIyYIIAIOUME AHTUOKUCIUTENIbHBIE,
MIPOTUBO3aJUPHbIE, TPOTUBOM3HOCHBIE, AHTUKOPPO3UOHHBIE U aHTUPKaBEHHbIE CBOICTBA.

B kadectBe  NpOTHBO3aJUPHONM  MPHUCAIKU  HCIONB30BAICA  [-THAPOKCH-Y-
TeKCHIJIOKCUITPOITMIIOBBIN A(HP aJUTMIIKCAHTOT€HOBOM KUCIIOTHI.

-rUApOKCU-Y-TeKCUIOKCUIIPONIMIIOBBI  3¢up ObUI TOJy4YeH B3auMoJeicTBueM [3-
TUIPOKCHU-Y-TEeKCUJIOKCUIIPONIIIXJIOpUJIa C aJUIMJIKCaHToreHaToM Kanus. HMcxonubiii [3-
TMJIPOKCU-Y-TEKCUIIOKCUIIPONIMIXJIOpUIAa ObUI CHHTE3MPOBAaH IO M3BECTHOM METOAMKE
B3alMOJECHCTBUEM SIUXJIOPTUAPUHA C TEKCHUIIOBBIM CIIUPTOM I10 CXEME:!
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C\H2 - CltHCHZCI + C¢Hy;OH —= C(H,,OCH, - cl;H - CH,CI

OH

C6H13OCH2C|ZH - CH,Cl + KsclT‘OCHZCH =CH,™ C6H130CH2C|ZH - CHZSﬁZOCHZCH = CH,
OH S OH S

[TosydeHHBI  B-TUAPOKCU-Y-TEKCUIOKCUTIPONIMIOBEI  3Up  aJUTMIIKCAHTOTCHOBOM
KHUCJIOTBHl TPEACTaBIsIET COOOM JKHUIKOCTh COJIOMEHHOIO IIBETa, XOpOUIO pPacTBOpHMAs B
OpPraHUYECKUX PACTBOPUTEIISAX, CMa30YHBIX MacilaX U HEPacTBOPUMaAsl B BOJE.

AR IR MR e, AR s ey

BHeMeHTHHI/I coctaB: C10H1804S2

Haiineno, %: C-53,8; H- 8, 01; S— 21,20

Brruucaeno, %: C—53,42; H- 8, 21; S— 21,91

B kauecTBe aHTHOKHCIMTENBHOM Mpucaaku Oblaa MCHOJb30BaHa mpucagka JP-11 —
mankwiguTuopocdar LMHKA. OTa mpucagka o0jajaeT W NPOTUBOM3HOCHBIMU U
AHTUKOPPO3UOHHBIMH CBOMCTBaMH.

B kauectBe axkTHp)KaBeWHOW MpHCAagKW HUCHONb30BaIMCh mnpucagka C-150 —
KOJUIOM/IHAs Aucrepcusi kapOoHaTa M Trujipara KalblMs CTaOMIM3UPOBAHHAA CyJb(aTrom
KaJIbLUS.

B kauectBe antunennoii npucanku — [IMC-200A.

JUia uccnenoBaHuil ObUIM COCTABJIEHBI P CMa30YHBIX KOMIIO3MIMH MPUCATOK
MPOTUBO3AJUPHON  —[-THJIPOKCU-Y-TEKCUIOKCUIIPONUIIOBBIM  3(pHp  aTUIKCAHTOTEHOBOM
KHUCJIOTBI, TNPOTUBOM3HOCHOM, AHTHOKHMCIMTENbHONH M aHTUKOppo3uMoHHOW — Jd-11,
anTupoxaseiinor — C-150 u anTumenHoir — I[IMC-200A nHa ocHoBe Mmacma M-40A wu3
bakuHckux HeTel 1 uccae0BaHbl UX SKCITyaTallUOHHbIE CBOMCTBA.

Pe3ynbrarel nccienoBaHuil mnokazanu UX 3()(EKTUBHOCTh B KauecTBE PEAYKTOPHOIO
Mmacna MPn-40 mis cMa3biBaHMS TSOKETOHArpyKEHHbBIX 3yOuaThIX Mepeaad MpOMBIIUIEHHOTO
00opynoBaHus pabOTAOIIETrO MPH BHICOKUX Harpy3Kax.

KUKURD VO AZOT TORKIBLI MADDOLORIN BiOSIiD ASQAR KiMi TODQIQi

Mustafayev N.P., Novotrojina N.N.. Hactyeva I.B., Saforova M.R.,
Abbasova M.T., Qahramanova Q.A.

AMEA akad. A.M.Quliyev Adina Asqarlar Kimyasi Institutu, Baku s.
E-mail: aki05@mail.ru

Yiiksok keyfiyyotli asqarlarin yaradilmasi neft kimyasinin on aktual mosalalorindon
biridir. Hal-hazirda yaglarin asqarsiz istifadesi mimkin deyil.

Totbiq sahosindon asili olaraq, yaglarin torkibino yeyilmo, siyrilmo, Korroziya,
oksidlosmaya qars1 va S. agqarlar qatilir.

Qeyd etmok lazimdir ki, yaglar saxlanma vo dasinma zamani nisbaton yiiksok
temperatur vo riituboatds mikroorqanizmlar torafindon menfi doyisikliklors moaruz qalir, yoni
onlarin fiziki-kimyavi vo istismar xassalori korlanir. Buna gora do, bu proseslorin garsisini
alan biosid asqarlarin yaradilmasi hal-hazirda ¢ox vacib masalalordan biridir.

Odobiyyatda kiikiird vo azot iizvi birlosmolorin bir ¢ox niimayondolorinin biosid tosiro
malik olmas1 geyd edilmisdir [1, 2]. Odur ki, molekulunda kiikiird vo azotla yanasi oksigen do
omolo gotirdiyi funksional qruplar olan yeni maddslorin neft mohsullar torkibinds biosid
asqar Kimi tyasir gostara bilocayini gézlomok tobii idi.
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Sintez edilmis maddolorin bakteriya vo goboloklora garst asqar kimi tosiri onlarin

hallolma qabiliyyatlorine uygun olaraq, mineral (M-10) vo sintetik (PEE) yaglarinin
torkibinds todqiq edilmisdir (codval 1).

Cadval 1.
N-Alkoksimetilkarbamoilmetilksantogenatlarin M-10 yag1 torkibindo antimikrob xassalori
Miklroorqanizm'larin rr_lahvolma
Biosidin M-10 . ktzo%las.mln diametri, sm
Ne Kimyavi birlosmonin formulu yaginda qatiligi, axtertya. Gobolok:
%
Pgeudomonas . .
aeruginosa Aspergillus niger
1. M-10 baza yag1 + + +
C,H,;OC(S)CH,CNHCH,OC H,
2 il 1.0 + 2930
@)
C,H,;OC(S)CH,CNHCH,0CH,0CH,
3. 2|| 1.0 + 1.8-2.0
O
4. | o-Nitrostirol (etalon) 1.0 + 15

Cadvaldan gorindiyd kimi N-alkoksi- vo N-alliloksimetilkarbamoilmetilksantogenatlar
etalon kimi gotiiriilmiis M-10 yagi torkibindoa bakterisid tasira malik deyil, lakin bu maddslor
glcli fungisid (gobaloklari mahv etmak) tosirine malikdir va bu cohotdon etalondan dstiindir.

Mineral yagda holl olmayan maddslor mikroorqanizmlorin asanligla ¢oxaldigi sintetik

yag torkibindo todqiq edilmisdir. aslinmis naticolor codval 2-do etalon kimi gotiiriilmiis 8-
oksixinolun sinaq naticalari ilo miiqayiso edilmisdir.

Cadval 2.
Asetilkarbamoilmetilksantognatlarin sintetik yag (PEE) torkibindo antimikrob xassolori
Mi klroorqanizm_lsrin mohvolma
Biosidin sintetik = ktzc;?as_mmd'ame”" om
Ne Kimyavi birlosmoanin formulu yagda qatiligi, aKtertya. Gobolok:
%
Pgeudomonas . .
aeruginosa Aspergillus niger
1. | Sintetik yag - + +
C,H,O0CSCH,CNH
2. | 4 ZIF 2 1.0 + 35
@)
C,H.OCSCH,CNHCCH 1.0
3. ZSff Zﬁ ﬁ ° 2.9 3.3
@) O O
C,H,OCSCH,CNHCCH 1.0
4. | 7 ﬁ zﬁ ﬁ 3 3.4 4.2
@) O O
8-Oksixinolin (etalon) 1.0 + 2.9

Sinaqdan ¢ixarilan maddolori fungisid kimi 6z aralarinda miigayiso etdikdo N-
asetilkarbamoilmetilbutilksantogenatin géboaloklora qarsi da on yliksok effekto malik oldugu
gorunar.

Cadvaldon goriindiiyii kimi goboloklors qars1 N-asetilkarbamoilmetilbutilksantogenat on
yiiksok mohvedici tosir gostorir.

Noticodo geyd etmok olar ki, sintez edilmis maddslor biosid xassoloro malikdir vo
onlardan yaglarin torkibinds biosid kimi istifado etmok olar.
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C1-C2 XLORKARBOHIIDROGENLORIN KATALITIK OKSiDLOSMO
REAKSIYALARININ KINETIK MODELININ TORTIBI
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Tacriibo naticalori asasinda xlorlu karbohidrogenlorin C1-Cz-nin katalitik oksidlogma
reaksiyalarinin kinetik modeli vo reaktorun optimal névii miisyyon edilmisdir. Toklif olunan
mexanizmlor osasinda Kkinetik tonliklorin ayrilmasi, kinetik modelin parametrlorinin
hesablanmasi gostorilir.

Karbohidrogenlorin va onlarin xlorlu téromalorinin karbon tursulari, anhidridlori vo
xlorlu analoqglarina heterogen katalitik oksidlogsmasi proseslorinin tadqiqine hasr olunmus elmi
odobiyyatlarin analizindon goriiniir ki, bu proseslor asason Al2O3 vo SiO> dasiyicilart tizoring
¢okdirilmiis vanadium, molibden, fosfor, stibium, kobalt oksidlorinin istiraki ilo hoyata
kesirilir.

C:1-C>  xlorkarbohidrogenlorin  heterogen  Katalitik  oksdilogmasinin  optimal
layihalosdirilmasi ti¢lin toklif olunan metodika problemin ardicilligla hall edilmasini nozaordo
tutur. Xlorkarbohidrogenlarin oksidlosmasi prosesinin katalizatorun “tarpsnmoz” vo “qaynar”
layinda todqiqi, xlorkarbohidrogenlorin oksidlogmosi {igiin katalitik sistemlorin aktivliyinin
sabit vo geyr stasionar rejimdo todqiqi, oksidlosmo reaksiyasinin mexanizmi va Kinetik
modelininn nozari osaslandirilmasi, Kinetik model vo tocriibi noticolor asasinda reaktorun
optimal tipinin miioyyonlosdirilmasi, texnoloji prosesin osas hissosi olan reaktorun riyazi
modelinin  tortib  edilmosi  xlorkarbohidrogenlorin  oksidlosmo  prosesinin  igtisadi
optimallagdirilmasinin aparilmasidir.

Kimyavi texnoloji proseslorin layiholosdirilmasi vo idare edilmasi {i¢iin vacib olan
prosesin riyazi modelinin tortib olunmasinda osas holledici vo moarkoazi yerloridon
biriniproseslorin kinetik modeli tutur. Proseslorin kinetik modelinin tortib edilmasi iso 6z
novbasindo kimyavi reaksiyalarin  Kinetik qanunauygunluglarinin  todqiqinin  tocriibi
naticolorino osaslanan reaksiyanin mexanizmlorindon irali golir. Kinetik model elmi
adobiyyatdan molum karbohidrogenlorin vo onlarin xlorlu tdromolorinin heterogen katalitik
oksidlogsmo reaksiyalarinin toklif ounan mexanizmlorina [1-6] vo xlorkarbohidrogenlorin
oksidlogsma reaksiyalarinin naticalorinhe osaslanaraq totdiq edilmisdir. Qeyd edok ki, toklif
olunan mexanizloro osaslanan Kinetik tonliklorin diskriminasiyasi, Kinetik modelin
parametrlorinin hesablanmasi adabiyyatdan malum tisullara ssaslanmigdir.
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Xlorkarbohidrogenlorin  heterogen-katalitik — oksdilosmo  reaksiyalarmin  riyazi
modelinin tortibi asagidaki sxem tizra hoyata kesirilir.

Giris
v

Aktiv va selektiv oksdi katalizatorlarinin sintezi

!

Katalitik sistemlorin aktivlogdirilmasi

'

Katalizatorun aktivliyinin tocriibalorlo yoxlanilmasi

Katalizatorun oksdilogsma reaksiyasinin kinetik
qanunauygunluglarininn tocriibi yoxlanilmasi yoxlanilmasi

v

Umumi kinetik ganunauygunluglarin miioyyanlosdirilmasi
yoxlar|111ma31

v

Oksidlosma reaksiyasinin bag verma mexanizmlarinin ehtimal
olmasi falrziyyalari

v

Toklif olunan mexanizmlor 1'|izr9 kinetik tonliklorin tortibi
v

Kinetik tonliklor {izra kinetik modellarin parametrlorinin tapilmasi
v

Kinetik modellarjn diskriminasiya1
hd

Qobul edilmis forziyyslorin adekvatliginin yoxlanilmasi

Sakil 1. Xlorkarbohidrogenlorin oksidlogma reaksiyasinin kinetik modelinin tortibinin
blok sxemi.

Qeyd edok ki, xlorkarbohidrogenlorin oksdi katalizator {izerinds qaz fazada heterogen
katalitik oksdilosmo reaksiyalarmin mexanizmlori Lengmyir-Xinselvud kinetik modeli
osasinda aparilmigdir. Alimis tocriibi noticelor vo analiz edilon adobiyyat molumatlarina
osaslanaraq, oksidlogsmo reaksiyalarinin osas mohsullari monoxlormalein anhidridi va
dixlormalein anhidridinin amolo golma siiratlori ehtimal olunan kinetik modeli ilo hesablana
bilar:

dx —
— = Y(x0)
dt

Burada X - prosesin idaro olunan parametrlorinin vektoru, © — toklif olunan kinetik
modelin giymatlondirilma parametrlorinin vektorudur.

Aparilan hesablamalarin naticolori gostorilmisdir ki, toctiibi noticolori daha doqiq oks
etdiron kinetik model forziyyalor asasinda irali siiriilmiis mexanizm asasinda tortib edilmisdir.
Odur ki, kinetik modelin osasinda Mat Lab proqramu il iis temperaturu, yoni 693, 713, vo 733
K iiciin kinetik tonliklorin parametrlorini tapmisiq. Burada tapilmis vo hesablanmig qiymatlor
Ust-tisto diisiir. Qatiliglarin hesablanmis qiymatlori hamin tonliklor sistemindon Kutta-



Meyerson vo Runge-Kutta metodu ilo tapilmigsdir vo alinmisg
qiymatlorifunksiyanin minimallasdirilmasi d¢dn ilkin %Igr q gotlirilmiisdiir.
Y' -

F= LR
EZ Y!

i\ i

parametrlorin

Burada, Cij(Ki.....K12) i=1+2 minimallasdirma Paul metodu osasinda aparilaraq
alinmis siirot sabitlorini Arrrenius tonliyinda yerino qoyaraq InKo vo aktivlosma enerjisinin
qiymatlorini hesablamisiq.

Model ossasinda Ci-C; xlorkarbohidrogenlor V-P-O/SiO. katalizatorunun “qaynar”
layinda oksidlosmo reaksiyalarinin mexanizminin kinetic tonliklori va siirat sabitlori, modelin
parametrlori hesablanaraq cadval 1 va 2da verilmisdir.

Cadval 1.

C1-Cz xlorkarbohidrogenlarin DXMA-ya oksidlogsma prosesinin kinetik modelinin

parametrlori vo siirat sabitlori.

693K 713K 733K InKo E. kC/mol
K1 0,4214 0,4054 0,3201 —7,8406 43,62
K1 0,7033.107 0,6810-10° 0,6043-10” —5,1301 27,18
K> 4,82 5,1303 5,92 13,1073 94,51
Ks 73,60 70,42 65,6 —1,454 25,80
Ks 0,5102-107 0,4204-10° 0,3801-10” -3,21 32,57
Ki 1,60 1,84 2,203 4,70 57,21
Ks 1,25-10° 3,76-10° 5,82-10° 3,87 67,01
Ks 1,01-10° 0,85-10° 0,64-10° ~12,16 21,24
K7 68,17 66,43 60,18 —4,03 18,81
K> 0,46-10™ 0,85-10° 0,24-10° —5,4873 22,35
Ks 70,33 66,14 60,76 —3,64 18,31
Ks 1,2-10° 1,01-10° 0,84-10” —3,96 20,62
Ko 3,71 3,91 4,13 12,14 54,27
Kio 0,48 0,41 0,30 —4,03 26,01
Ku 57,12 50,13 42,17 —4,27 23,78
K 52,37 46,22 41,09 -1,92 16,04
K12 1,102 1,92 2,78 0,43 65,33
Cadval 2.

C:-Cz xlorkarbohidrogenlorin MXMA-ya oksidlogsma prosesinin kinetic modelinin

parametrlori va siirat sabitlori.

693K 713K 733K InKo E. kC/mol
K1 0.3861 0.3712 0.3142 —6.4731 32.45
K 0.6742.107° 0,6240-10° 0,5036-10° —5,4873 28.06
K2 5.4623 5.8751 7.0221 14.3221 96.34
Ks 74.2702 68.7254 64.3104 1.0436 27.02
K 0.4823-10” 0,4062-10° 0,261-10°" -3,1435 36.78
K4 1.5245 1,6113 2.1402 4,3768 58.43
Ks 0.1024-10™ 0.56-10" 0.632:10" 2.89 70.19
Ks 0.091-10° 0,041-10° 0,018-10°" -14.41 23.54
K7 71.2024 65.423 61.671 -3.172 19.22
K- 0,23-107" 0,56-10" 0,12:10° -2.01 20.46
Ks 62.13610 58.71210 56.410 —2.45 21.36
K 10,21-107 9.43-10” 7.45-10° —4.02 20.71




Ko 33.56 38.42 41.76 13.84 80.68
Kio 4.1-10° 3.2-10° 2.8-10° 4.25 26.93
Ku 52.12 46.38 42,82 —5.32 24.02
K 54.21 57.01 62.36 -1,21 15.27
K1 29.37 42.38 68.70 +11.20 68.74

Beloliklo, alinmis noticolor asasinda belo naticoya golmok olar Ki, yoxladigimiz

hipotezlardon birinin irsli siiriilon mexanizmini asas kimi qobul etmok olar. Bu mexanizm
asasinda har bir xlorkarbohidrogenlar ticlin konkret Kinetik tonliklor gixarilir.

Natica

Nozari asaslandirilmis kinetik model va tacriibi naticalor asasinda xlorkarbohidrogenlorin

katalitik oksidlosmasi prosesi t¢un optimal reaktor tipi se¢ilmisdir.

o

. Qiu-Yan Chen,
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PA3PABOTKA KUHETUYECKOMN MOJIEJIN KATAJIUTUYECKOI'O
OKHNCJIEHHUSA XJIOPOKAPBOT'NIAPOI'EHOB Ci-C:

Canaxnovt A-M., Menukosa U.I'., Ipenou A./[xc., Anueea A.M., @apaoxnces I'.M.,
HUcmaunoea T.A., Haoueea M. D.
Pe3ome

Ha ocHoBanuu SKCIICPUMCHTAJILHBIX PE3YJILTATOB pa3pa60TaHa KHHETHYCCKasd MOJCIIb

peakuuii KaTaJIuTHYEeCKOr0 OKUCIIEHMS XJIOPUPOBAaHHBIX yrieBojopoaoB Ci1-Cz u onpenenéx
ONTUMAaNbHBIA THN peakTopa. OmnucaHa MpoLeaypa COCTABIECHUS KUHETUUYECKUX YPaBHEHUM
Ha OCHOBE MPEJIOKEHHBIX MEXaHU3MOB U pacyeT MapaMeTpOB KMHETHUYECKON MOJIEIH.

DEVELOPMENT OF A KINETIC MODEL OF CATALYTIC OXIDATION OF
CHLOROCARBOHYDROGENS C;-C>

Salahli A.M., Melikgva I.G., Efendi A.J., Aliyeva A.M., Farajov G.M.,
Ismailova T.A., Nabiyeva M.F.

Summary
On the basis of the experimental results, the kinetic model of the reactions of catalytic

oxidation of chlorinated hydrocarbons C1-C and the optimal type of the reactor were deter-
mined. The separation of kinetic equations on the basis of the proposed mechanisms
is shown, the calculation of the parameters of the kinetic model.
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IMPOU3BOJHBIE N-2-KAPBAMUWJIT'YAHUUHCYJBb®AMUI0OB - CUHTOHBI
JJISA CUHTE3A TETAPHJICYJI®AMU/0B

Mameoosa C.HU., Jlaooxuna H.IL., Aooacoea L. b., Ackeposa K.T., Anuee E.IO.

Hncmumym xumuu npucaodox um.A.M.Kynueea Hayuonanvroii AH Azepoatiodcana.
alximikseva@mail.ru

Acar sozlor: sulfamidlor, karbamilquanidin, heterosikllor, asetilaseton, bakterisid
Key words: sulfonamides, carbamylguanidine, heterocycles, acetylacetone, bactericide
KioueBble ciioBa: cynb@amuovl, KapoamuieyanuouH, 2emepoyuxivl, bakmepuyuo

HccnenoBana TpeXKOMIIOHEHTHas peakius N-2-kapOaMuIryaHUIUH Cynb()aMuaoB c
aMHHOCOEIMHEHUSIMH B TPHUCYTCTBUU (popmaibaeruga. CHHTE3UPOBAaHHBIE COCAMHEHUS
COJIepKaT aKTUBHYIO METHUJICHOBYIO I'PYIIITY, IPUCOCIUHEHHYIO ¢ 00X CTOPOH K aMHUHHBIM
rpymmnam. llodToMy OHHM, Kak JIWIOJSPHBIE COCTUHEHHS, JIETKO MPUCOCTUHSIOTCS K
aunongpoduiaaM, o6pa3dys nupuMuanHbBL. CHHTE3MpPOBAaHHBIE COEIMHEHHUS  00JaJaroT
BBICOKOW aHTUOAKTEpUAIbHON aKTUBHOCTHIO.

Cpenu TeTepOLMKINYECKAX COCIMHEHHH, BEIIECTBA, COJAepXKamue Ccyib(aMuaHbie
TPYIIBL, 3apeKOMEHJ0BAIM ce0s HE TONBKO Kak TOTCHIMAIbHBIE JIEKAPCTBEHHBIC
npenaparbl, HO M Kak MNeCTULUAbI, (YHIMUUABI, OaKTepuLUIbl, OONafarolue BbICOKOU
OMOJIOTHYECKO aKTUBHOCTBIO. Cpenbl MPOU3BOIHBIX CYIb(aMHUIOB T'YaHHIUHCYIIb()aMuIbI
[0 BBICOKOM aHTHOaKTepuasbHOM 3(P(PEKTUBHOCTH 3aHUMAIOT ocoboe Mmecto. OHH
MPUMEHSIETCS ISl JICUSHUS U Ae3MH(EKINHU IO Ha3BaHUEM «CYJIbIHHY.

Panee Hamu Obu nodydeHbl N-3aMeleHHbIE METHJICHAKTHBHbBIE CyJIb(haMUJIbl
TPEXKOMIIOHEHTHOW KOHJEHCaluel apuicyndaMuoB C COCIUHEHUSMH, COJEPKAIUMH
aKTUBHBIA BOJOpPOJ, B mpucyTcTBHH (opmanbaeruna [1]. Ilpu uccnemoBaHuM peaknuu
Cynb()OHAMHIIOB C COCAMHEHUSMH, COJEPXKAIMUMH CYIb(OTHIPHIbHBIE W aMUHOTPYIIIBI, B
IPUCYTCTBUU napagopma  H OeHzanbieruga  OOHApYXEHO, YTO  BBIXOJBI
METHUJICHCYJIb()OHAMHIOB 3aBHCAT OT MPUPOJABI M CTPOCHUS HUCXOJHBIX MHPOIYKTOB [2].
Haiineno, 4tro, HeCMOTps Ha HaJW4yMe B COCTaBe KapOaMHITyaHMJIUHA TpeX aKTUBHBIX
aMHHOTPYNIN, 00pa3ylTcs TOJIBKO  MOHOCYmb(amuasl. VcciaemoBaHus  HEKOTOPBIX
MPOU3BOHBIX  CyIb(PoHMI-N-KapOaMUATryaHUAMHCYIb(GAaMHUIOB TOKa3ald HUX BBICOKHE
AHTUKOPPO3MOHHBIE U TPHOOJIOTHYECKUE CBOMCTBA B CMa304YHBIX MacjaX M CMa3KaxX, a TaKkKe
aHTUMUKPOOHYIO aKkTUBHOCTH[3]. MccrnenoBana peakiusi reTepoLMKIN3aUK Cylb(haMHIO0B,
CoZIepIKAIIIX T'yaHH]IUH, KapOOHHUITYaHUTH " N-areTOHUTPHIT-COAEPIKAIINX
rUIpasuHCyIpamMuIoB ¢ noysipopuiamMu. CHHTE3UPOBAHHBIE COSAMHEHUS MTOKA3aIH BHICOKYIO
AHTUMHKPOOHYIO aKTUBHOCTS [4].

YuuTeiBass I[IEHHBIE CBOWCTBA T'YaHHIWHIPOW3BOIHBIX, TIPOBEJCHBI  IHPOKHE
UCCIIEIOBAaHUsI 1O CHHTE3Y M M3Y4YCHHI0O  (DYHKIMOHAIBHBIX  MPOM3BOJIHBIX
KapOaMwIryaHUIUHCYTbGaMu0oB. Hamu mpu wcClIeoBaHWM pPEaKIUU C COSINWHEHHSIMH,
CoZiepKalIMMKU ~ KapOaMMITYaHUJMH M aMUHOTPYMINbBI, B HPUCYTCTBUH mapadopma
00HapyKEHO, YTO BBIXOJIbI METHIICHKAPOAMUIITYaHUJMHCYIB()AMHIIOB 3aBUCST OT MIPHPOJIBI U
CTPOEHUS UCXOJHBIX MPOIYKTOB. BBIXOBI KOHEUHBIX TPOAYKTOB COCTaBIIsAOT 57-89 % :

— 0 )’\E' — 0 )NL-CHZZ
HC\— 3N “NHCONH,+CH,0 + HZ— H30@§\N NHCONH,
OH O H

Z=NHCONHC4Hs (I); NHCSNHz (I1); HN(CH2CH2)O (I11); NH-CHaz-CsHs(IV)

CunresupoBannbie coequnenus (I-1V) , Gmaromaps coaepxanuto 1,3 —TUMOISPHOI
IpyNmbl, MOTYT OBITh CHHTOHAMH IS CHHTE3a TeTapwicyiabhaMuaoB. BrusHue
KapOaMMJIbHOM TPYIIIBI HA PEaKIUIo He ObUIO U3YYEHO.


mailto:alximikseva@mail.ru

Coemunenus (I, 1) ¢ nunonspoduiamunerko o0Opa3yrOT pa3IHyYHBIC FETEPOCUCTEMBI.
Peakiusi reTepoMKIN3aluy TPOXOAUT CHHXPOHHO NMPHU KPATKOBPEMEHHOM HarpeBaHuM. N-
MeTuJIeH-(TpeT  OyTuikapOaMua0 WJIM  THOKapOamumio)-4-metmidenumncynbhonnna-N-2-
KapOaMWITyaHUIMHBl C aleTWIALETOHOMU C XJIOPALETOHUTPUIOM OOpa3ylOT € BBICOKHM
BBIXOJIOM 3aMEeUICHHbIC TUPUMUIUHCYIbGAMUIbL:

o o 0 .
M ; A
H,C CH, ﬁ\N*</ N cH
OH Y\
N-CH Z H,C | cocH,
— 0 I 2 (A) CONH,
Hsc@ﬁ\N NHCONH, ] 5 ,
OH Al
SSN__ 7\
~ NH
CICH,CN /©/“ )
oH N
H,C
(B) CONH,

(A): Z=ENHCONHC:Ho (V); NHCSNH2 (V1)
(B): Z=NHCONHC4Hg (VI1); NHCSNH: (V1)

[Tpu nccnenoBaHUM peakliMi METHIIMPOBAHMSI KapOaMIIITyaHUJUHOB IIPU Y4acTUU
MopdoarHa U OeH3WIaMHHAa OOHApY)KEH MOHM)KEHHBIN BBIXOJ 1I€JIEBOr0 MPOJAYKTa I10
CPaBHEHHIO C PEaKIMEeW MpU Y4acTUU JIPYIMX BOJOPOJOAKTUBHBIX COEIWHEHHUH. JTO, MO-
BUIMMOMY, CBSI3aHO C 00bEMHOCTBIO peaKLMOHHOTO 1IeHTpa. [1o 31Ol npuunze 311
COEJIMHEHUS HE TETEPOLIUKIIU3YIOTCS C MOISPOPUIaMH.

Taoauna 1.
Qu3uxko-xumuuecKkue XapaKmepucmuku cyabphamuoos.
udp Anammz, %
coeguHe | Beixon, T, oc Bbpyrrto
5 % thopmyna N 5
HUMH 0 pMy.
HaMIeHO HaWIeHO
BBIYHCIL. BBIYHCIL.
1 2 3 4 5 6
| 83,70 318-320 Ci15H24N604S 21,88 8.33
20,80 8,40
I 89,60 209-212 C11H16N60O3S: 24,42 18,60
20,74 18,42
Il 73,50 295-297 C14H20N504S 19,77 9,04
19,40 8,97
v 56,80 282-285 C16H19N503S 19,39 8,86
19,32 8,68
\Y 70,60 238-240 C20H27N6OsS 18,14 6,91
18,10 6,48
VI 82,30 159-161 C16H19N604S; 19,86 15,13
19,77 15,06
VI 84,30 185-188 C17H23N704S 23,27 7,60
22,95 7,48
VI 72,40 268-270 C13H12N70sS; 25,92 8,47
25,87 8,38

[Mpeapiayimpe Hamu wucciegaoBanus [5] Mpou3BOAHBIX CyIb(aMHUIOB IMOKA3alH HX
BBICOKHE aHTUMHKpPOOHBIE cBoicTBa. I[loaToOMy OBIIO TMPOBENEHO  HCCIIECIOBAHHE
CUHTE3UPOBAHHBIX COeTUHEHNH B KauecTBe Oaktepuiuaos. Coequnenne V, VI u VIII,



coJiepKalie TUPUMHUANHOBBIN (parMeHT, IMOKa3ald BBICOKYIO 3(p(PEeKTUBHOCTh MPOTHUB
cTaUIMKKOKAa U OPIOIIHOTO THdA.
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N-2-KARBAMILQUANIDINSULFAMIDLORIN TOROMOLORI
HETARILSULFAMIDLOARIN SINTEZI UCUN SINTON KIMI

Mbammadova S.I., Ladokhina N.P., Abbasova S.B., Osgarova K. T., Oliyev E.Y.
Xiilasa

N-2-karbamilquanidinsulfamidlorin formaldehid istiraki ilo amin birlosmoalorlo g
komponentli reaksiyast todqiq edilmisdir. Sintez edilmis birlogsmolor, hor iki torofdon amin
gruplarina birlogsmis aktiv metilen qrupuna malikdir. Buna géra onlar dipolar birlosmolor
olaraq asanligla dipolarofillora birlosorak pirimidinlor amalo gotirirlor. Sintez olunmus
birlosmolor yiiksok antibakterial aktivliys malikdir.

N-2-CARBAMYLGUANIDINESULPHAMIDE DERIVATIVES SINTONES
FOR THE SYNTHESIS OF HETARYL SULFAMIDES

Mammadova S.1., Ladokhina N.P., Abbasova Sh.B., Askerova K.T., Aliyev E.Y.
Summary

The three-component reaction of N-2-carbamylguanidine sulfonamides with amino
compounds in the presence of formaldehyde has been studied. The synthesized compounds
contain an active methylene group attached on both sides to amine groups. Therefore, as
dipolar compounds, they easily attach to dipolarophiles, forming pyrimidines. The
synthesized compounds have high antibacterial activity.

DURULDUCU MADDOLORIN SORABDA FENOL BIRLOSMOLORININ
MIiQDARINA TOSIRI

Agayeva S.Q.
Azarbaycan Doviat Agrar Universiteti, Gonca, Azarbaycan

Acar sozlor: sira, sorab, bulanma, dayaniqlig, fenol birlasmoalori, kimyavi torkib.

Key words: juice, wine, turbidity, stability, phenolic compounds, chemical
composition.

KuroueBble cjioBa: COK, 6UHO, NOMYNnIHEHUe, ycmoﬁuueocmb, d)eHOJleble COQOUHeHu}l,
XUMUYECKUL COCMas.

Sorabda rast golinon bulanmalar onu doguran saboblordon asili olaraq ¢ grupa béliine
bilar: bioloji, biokimyavi, fiziki-kimyavi.

Bioloji bulanmalar serabda mikroorqanizmlorin —mayalar, mayayabonzor gébaloklorin
inkisafi ilo alagodardir.

Biokimyovi bulanmalara fermentativ xarakterli bulanmalar (qonur kass) aid olub, sirada
va sonra da sorabda oksidlosdirici fermentlorin movcudlugu ils slagadardir.

Fiziki-kimyavi bulanmalarin meydana golmasinda asas rolu zilallar, pektin va fenollu



birlogsmalar, kirac, dekstranlar, domir fosfo oksidi (ag kass) vo domir oksidinin fenol mad-
dolorls birlogmolori (qara kass), mis sulfat (mis kasst), vo nahayot iizvi tursularin duzlari — turs
kalium vo kalsium tartrat, oksalat va selik tursusunun kalsium vo magnezium duzlar1 oynayair.

Sorab niimunalorinin islonmasi butulkaya doldurulan sorabin soffafligini miioyyan
olunmus tominath saxlanma miiddatinds tomin etmalidir.

Tadgigatin mogsadisira vo sorablarin islonmosinin onlarin dayanigligina vo keyfiyyatino
tosirinin Oyronilmasidir.

Tadgigat obyekti.Bolgods becorilon {iziim sortlari, onlardan alinan sira, sorab, yardimg1
materiallar, texnologiya vo texnoloji vasitolor obyekt olaraq gotiiriiliir. Yardim¢i material
olaraq bentonit, jelatin kizelsol, tanin, ferment preparatlari istifads olunur.

Tadqiqat prosesindo duruldulmagq ti¢iin Rkasiteli, Bayansiro vo digor iiziim sortlarindan
hazrlanan sorab materiallarindan istifado olunmusdur. Durulducu maddslor olaraq bentonit,
jelatin, kizelzol, PVPP Erbsloh GmbH (Geisenhelium, Almaniya ); foal kdmiir Merks KGaA
(Darmstadt, Almaniya) ; kazein latfort (Bordeaux, Fransa) istifado edilmisdir.

Polifenollarin  konarlasdirilmas: ~ G¢lin ~ bentonit vo  jelatin ~ kimi  tobii
yapigqanlayicilarla yanast sintetik yolla alinan kdmokgi materiallardan da istifado olunur.
Bunlardan on asasi polivinil-polipirrolidin  (PVPP) oldugunu desok yanilmariq PVPP
polifenollart konar etmoklo yanas1 soffaflasdirici mogsadlo do istifado olunur onun
polifenollara tosir mexanizmindon sohbat etdikde onu geyd etmok lazimdir ki, PVPP hidrogen
olagosi amoala gatirarak polifenollar: adsorbsiya etmok xiisusiyyatlidir.

Sorabgiligda daha c¢ox istifado olunan durulducu maddolorlo ¢ohray1r sorab
niimunslorinds apardigimiz taocriibalorin naticolori asagida verilir

Rongli (¢ohrayr vo qirmizi) sorablarda bulanigliq yaradan maddolorin  aradan
galdirilmas1 mogsadils aparilan todqigatlar zamani fenol birlosmolorinin migdarinin doyismaosi
miisahido edilmisdir. Bentonitin dozasinin 0,5 g/dm3-dan 1,0; 1,5 g/dm3-a artirilmasi
gostormisdir ki, doza artdigca sorabdan polifenollarin, o climlodon antosianlarin konar olunan
miqdar1 artmisdir. lakin ondan sonraki dozalarda asasli arttim olmamigdir. Odur ki, biz sonraki
todqgiqatlarda bentonitin 1,5 g/dm? dozasindan istifados etmisik.

Moslum olmusdur ki, PVPP-lo 1 ¢g/dm3 dozada islomo fenol birlosmoalori vo
antosianlarin miqdarinda daha ¢ox azaltma ilo miisahido olunmusdur. Ogar ilkin sorab
materialinda fenol birlogmolorinin imumi miqdar1 340 mqg/dm? vo antosianlar 70 mgq/dm?
olmusdursa PVPP-lo iglomodo homin gostaricilor uygun olaraq 274 mqg/dm? vo 58 mg/dm?3
toskil etmisdir.

Fenol birlogsmalorina tasir doracasine géra ndvbati yapisqanlayicinin bentonit oldugunu
geyd edo bilorik. Belo ki, bentonitin 1,5 g/dm3 dozasi fenol birlogsmolorinin  Umumi
miqdarinda 45 mg/dm® vo antosianlarin miqdarinda 10 mg/dm3 azalma ilo miisahido
edilmigdir. Tasir gliciine gors sonraki yerds jelatin (uygun olaraq 302 mqg/dm? vo 58 mq/dm? )
va sonuncu albumin (fenol birlasmalari 310 mg/dm3, antosianlar 63 mg/dm3) olmusdur.

DURULDUCU MADDOLOARIN SORABDA FENOL BIRLOSMOLOIRININ
MIiQDARINA TOSIRI
Agayeva S.Q.
Xiilasa

Polifenollarin kenarlasdirilmasi Gglin bentonit va jelatin kimi tobii yapisqanlayicilarla
yanag1 sintetik yolla alinan polivinil-polipirrolidin (PVPP) — do istifado olunmusdur. Malum
olmusdur ki, PVPP-Io 1 gq/dm?® dozada islomo fenol birlosmalori vo antosianlarin migdarinda
daha cox azaltma ilo miisahido olunmusdur. Ogor ilkin sorab materialinda fenol
birlogmolorinin imumi miqdar1 340 mq/dm? v antosianlar 70 mq/dm?® olmusdursa PVPP-la
islomads homin gostaricilor uygun olaraq 274 mg/dm? vo 58 mq/dm? togkil etmisdir.

PVPP-don sonra tasir giicline gora bentonit va jelatin galmisdir.



BJIUAHHUE OCBET/IIIOIUX BEHECTB HA KOJIMYECTBO
P®EHOJIbHBIX COEJUHEHUU B BUHE

Araesa C.I'.
Pe3tome

Hus  ynaneHuss mnoau(EHOIOB B JOMOJHEHWE K €CTECTBEHHBIM OKJIICHUBAIOIIUM
BEIIECTBAM, TaKUM KaKk OEHTOHHT ¥ JKEJIaTHH TaKXKe HCIIOJIb30BANIaCh TOJMBUHIII-
MOJUIUPPOJIUANH TIONTyYEeHHAs] CHHTETUYECKUM METOJOM. bBbuto OOHapyXeHo, 4To mpH
00paboTKe MOJUBUHUI-TIOMITUPPOIUIMHOM B g03¢ 1 1/mM?, HaOIIOMaeTCA3HAYUTEIILHOE
CHIDKEHHE (DEHOJBHBIX COCTUHEHUN M KOJMYECTBO aHTOIMAHOB. Eciu B BHHHOM MaTepualie
obmrasi cymma (peHONBHBIX coeMMHEeHUN coctaBisuia 340 mr/am®, a antounanoB 70 mr/am?,
TONPU OOpabOTKE TMOJMBUHWI-TIOJUIIUPPOIUANHOM OTH IIOKA3aTed COOTBETCTBEHHO
cocrapisin 274 mr/ov?® u 58 mr/ov’.

ITo cue I[GI\/JICTBI/ISI OCHTOHUT U >KEJIaTUH HUIAYTIIOCJIC ITOJUBUHHWII-TIIOJIUIIUPPOIMIHNHA.

THE EFFECT OF CLARIFYING SUBSTANCES ON THE NUMBER OF
PHENOLIC COMPOUNDS iN WINE

Ms. Aghayeva S.Ph.

Summary

In addition to natural absorption such as bentonite and gelatin in order to expel the
polyphenols, a synthetic road was used in synthetic-polypyrrolin (PvPP).It was found that the
PVPP processed in 1 Q / DM3 dose was observed with more reduced phenolic compounds and
the amount of antocies.If the total amount of phenol combinations in the primary wine
material was 340 mg / DM3 and antosians were 70 mg / DM3, these indicators in the work of
the PVPP were 274 mg / dm? and 58 mg / dm.After PVPP, bentonite and gelatin came out
according to the power of influence.

3-n-TOLIDINO-2-HIDROKSIPROPANTIOLUN SULFIiD TOROMOLORININ
SINTEZI VO MUHAFIZOEDICI BIRLOSMOLOR KiMi TODQIiQi

Forzaliyev V.M., Oliyev $.R., Babayi R.M., Mommadova R.F.,
Quliyeva Q.M. , Eyvazova Q..
AMEA akad. O.M.Quliyev adina Asqarlar Kimyas: Institutu, Baki, Azarbaycan

Acar sozlor: elektrokimyavi korroziya, konservasiya yagi, is¢i-konservasiya yagi,
miihafizaedici xassalor, motor yagi.

Keywords: electrochemical corrosion, corrosion protection oils, protective and
operating oils, protective properties, motor oils.

KuaroueBnble caoBa: INIEKMPOXUMUdecKast Kopposus, KOHCeEPBAUUOHHble MACA, pa60qe
-KOHCeps8ayUuOHHble Macia, 3aufuniHovle C@OZZCI’I’IE?CI, MONMOPHbLE MACIA.

Isdo surtkii yaglarmin miihafizoedici Xassosini yaxsilasdiran yeni effektiv birlos-
molarin tadqiqinin naticalori verilmigdir. Bununla slagadar 3-n-tolidino-2-hidroksipropantiol
vo onun sulfid téromalori sintez edilmis vo siirtkii yaglarina miihafizoeedici birlosmalor kimi
tadqiq edilmisdir.

Miioyyan edilmisdir Ki, sulfidlordo radikal boyiidiikca, onlarin  miihafizoedici
effektivliyi yiiksolir. Bu birlosmolor sonayedo yiiksok effektli miihafizoedici birlogmolor kimi
totbiq edilo bilor.

Daxiliyanma miiharriklorinds gedon elektrokimyavi korroziyanin qarsist osasan isci-
konservasiya yaglarinin istifadasi ilo almir. Bu yaglar miihafizoedici xassoys malik olmagla
yanasi, hom do yaglarin istismar xassolorini pislogdirmir.



Isci-konservasiya yaglarmin alinmasinin sada vo rasional yolu siirtkii yaglarina effektli
mihafizoedici birlosmolorin slave edilmosidir.

Moalum oldugu kimi [1-3] torkibindo N vo S saxlayan bozi iizvi birlogsmolor yiiksok
absorbsiya aktivliyino malik olub, metalla tomasda ona passivlosdirici xassa verir. Ona gors
do bu birlogsmolor sort istismar soraitindo, yoni intensiv siirtlinmo rejimlori kimi birgo tosir
soraitinds effektiv miihafizoedici xasso gostarirlor.

Coxlu sayda birlosmolorin yaglara miihafizoedici birlosmo kimi todqiq edilmosino
baxmayarag, onlarin oksariyyati alinma texnologiyasinin ¢atinliyina, nisboton az effektli
olmasina gors istehsalatda totbiq edilmir.

Daha effektli, somoroli miihafizoedici birlosmalorin yaradilmast hazirda qarsida duran
aktual masalalordon biridir.

Yeni yiiksok effektli miihafizoedici birlosmolorin islonib hazirlanmasi Ggln 3-n-
tolidino-2-hidroksipropantiol vo onun sulfid téromoloari sintez edilmisdir.

Sintez asagidaki sxem {izro hoyata kegirilmisdir:

H-CH,-CH-CH,Cl H-CH,-CH-CH,SH
-

NaOH

OH + NHa- ﬁ SN, - OH
S
CH; CH;
H-CH,-CH-CH,SH NH-CH,-CH-CH,SR
OH OH

+ R -Hal ——

CH, CH;

R =CH;,C4Hqg,C;H5; Hal=ClBr.,J

Sintez edilmis birlogsmalorin torkibi vo qurulusu element analizi vo NMR-
spektroskopiya tisulu ilo tosdiq edilmisdir. 3-n-Tolidino-2-hidroksipropantiol vo onun sulfid
toromolorinin mithafizoedici birlogmalar kimi sinaqglari M-11 surtkii yaginda aparilmigdir.

3-n-Tolidino-2-hidroksipropantiolun sulfid téromslorinin miihafizoedici birlosmalor
kimi sinaglar1 'OCT 9.054-75-do gostorilmis metodika iizro kompleks todqiqatlar sistemino
daxil olan riitubot kamerasinda (I'-4), doniz suyunda vo HBr tursusunun 0.1%-1i mohlulunun
tosirindo aparilmis vo qiymaotlondirilmisdir.

Sinaqlarin naticalorinden aydin olmusdur ki, sulfidlorde radikal bdyiidiikco, onlarin
mihafizoedici effektivliyi yiiksolir. Bu birlosmolor sonayedo yiiksok effektli miihafizoedici
birlosmolar Kimi tatbiq edils bilor.
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CHUHHTE3CYJb®U/IHbBIX IPOU3BOJHBIX 3-n-TOJIUAUHO-2-
IT'MIAPOKCHUIIPOITAHTHUOJIA U UCCJIIEJOBAHUE UX B KAYUECTBE
SAIIUTHBIX ITPUCAIOK
@Dap3anuee B.M., Anueg III.P., babau P.M., Mameoosa P.®.,

Kynueea I'M., Eiieazoea I'.111.

Pe3tome

W3noxxeHbl pe3ylbTaThl MCCIEIOBAHUS MO MOUCKY HOBBIX 3()(PEKTHUBHBIX MPUCAIOK,
YIIYYIIAOMIUX 3aIIUTHBIE CBOMCTBA CMA304YHBIX Macell. B 3TOM CBSI3M, CMHTE3UPOBAHbI U
UCCIIEIOBaHbl B KA4yeCTBE 3aIMTHBIX MPHUCANOK K CMa30YHBIM MaciaMCylb(uaHbIe
MIPOU3BOJIHBIC 3-TI-TOHINHO-2-TUAPOKCUTIPOIIAHTHONA. Y CTAaHOBICHO, YTO YeM OOJIbIIe
BO3pACTalOT pajuKaibl B cylbduaax, TeM OOJbIIe YBEIMUYUBAIOTCS MX 3alIUTHBIE CBOICTBA.
OTH COSAWHECHHSI MOTYT OBITh HCIOJIB30BAaHBI B IPOW3BOJICTBE, KaK BBICOKO3((PEKTHUBHEIC
3aIUTHBIE COCTUHECHMUS.

Synthesis of sulfide derivatives of 3-n-tolidino-2-hydroxypropanethiol and
their study as protective additives

Farzaliyev V.M., Aliyev Sh.R., Babayi R.M., Mammadova R.F.,
Guliyeva Q.M., Eyvazova Q.Sh.

Summary

The results of research on the search for new effective additives that improve the
protective properties of lubricating oils are presented. In this connection, sulfide derivatives of
3-n-tolidino-2-hydroxypropanethiol have been synthesized and studied as protective additives
for lubricating oils.It was found that the more radicals in sulfides increase, the more their
protective properties increase.These compounds can be used in manufacturing as highly
effective protective compounds.

2-PIPERIDINOMETIL-4[1(3)-METILTSIKLOPENTIL]- FENOLLARIN
SINTEZI VO XASSOLORININ TODQIQi

Huseynova G.A

Azarbaycan Déviat Pedoqoji Universiteti, Baku s.
e-mail:gulnar.huseynova678@mail.ru

Acar sozlar: fenol, metiltsiklopentenlor, katalizator, tsikloalkillagma, piperidin,
aminometillosma.

Keywords: phenol, methylcyclopentenes, catalyst, cycloalkylating, piperidine,
aminomethylation.

Alkilfenollar 6z istifads sahalorine gora kimya sonayesinds gabaqcil movqgelordon birini
tutur. Onlar asason poliolifenlora, kauguklara, yaglara, yanacaqlara antioksidantlar, asqarlar,
stablizatorlar, inhibitorlar kimi genis istifado olunurlar. Alkilfenollar vo onlarin azotlu,
forforlu, haloidli toromoalori Kigik kimyanin miixtalif saholorinds, otirli maddslorin
alimmasinda, tibbdo, kond tosorriifatinda, analitik kimyada bozi agir metallarin analizindo
istifado olunurlar [1,2].

Toqdim olunan is 2-piperidinometil-4[1(3)-metiltsiklopentil]-fenollarin sintezino vo
alinmis mahsullarin agir metallarin analizinds istifadesing hasr olunmusdur .

Piperidinin tsikloalkilfenol téromolorinin sintezi iki morholodo hoyata kegrilir. Ilkin
morhalodo fenolun turs katalizatorlarin istiraki ilo 1- vo 3-metiktsiklopentenlarlo
tsikloalkillosmo reaksiyalar1 aparilaraq metiltsiklopentilfenollar sintez olunmusdur, miixtolif
parametrlorin-temperaturun, reaksiya miiddstinin, ilkin komponentlarin mol nisbatlorinin v
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alkillosmo iiciin istifado olunan seolit torkibli seokar-2 vo orto-fosfat tursusu hopdurulmus
seloit-Y katalizatorlarinin miqdarinin moagsadli moahsullarinin ¢iximina tasiri aragdirilmigdir
[3].

Novbati  morholodo  4-metiltsiklopentilfenollar  formaldehid vo  piperidin  ilo
aminometillogsmo reaksiyalarina ugradilaraq Mannix osaslart alinmigdir.

on + AN ) oH .
. oo Ay eme N v o
R R
SO
R = 5
CH;,

Sintez olunmus 2-piperidinometil-4[1(3)-metiltsiklopentil]-fenollarin  fiziki-kimyavi
xassalori vo element torkiblori miioyyon edilmisdir.

Niimuns Ugln asagidaki codvaldo 2-piperidinometil-4[1(3)-metiltsiklopentil]-fenollarin
fiziki-kimyovi xassolori verilmisdir.

Cadval 1.
2-Piperidinometil-4[1(3)-metiltsiklopentil]-fenollarin fiziki-kimyavi xassalari.
o Element torkibi, %
—CH—N ) Qaynama orimo
_/ \ temp., temp., Mquar Hesablanib Tapilib
kiitlo
°C/mm.c.st °C
C H N C H N
CH,
168-171 63 273 79.1 9.9 51| 786 | 95 | 45
R=
R= 191-193 78 273 79.1 9.9 51| 787 | 97 | 44
CHj

Maoagsadli mohsullarin alinmasi fasilali qurguda 60-80 °C temperaturda 2-2.5 saat
middatindo laboratoriya soraitinds aparilmisdir.
Sintez olunmus maddolorin tesdiqi Gi¢iin onlarin iQ vo *H, B3C NMR- spektrlari
¢okilmis va strukturlar1 siibut edilmisdir.
Bundan basqga, sintez olunmus 2-piperidinometil-4[1(3)-metiltsiklopentil]-fenollarin
bazi agir metallarin analizinds istifade olunmusdur.Naticolor miisbotdir.
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SYNTHESIS OF 2 -PIPERIDINOMETHYL-4[1 (3) METILTSIKLOPENTIL]
PHENOLS AND ANALYSIS OF THEIR PROPERTIES

Summary
The presented work is devoted to the synthesis of 2-piperidinomethyl-4[1 (3)

metiltsiklopentil] — phenols and their use in the analysis of some heavy metals. Obtained the
physical and chemical properties of products.

CHUHTE3 2-ITIMIIEPUIMHOMETNJI-A4 [1 (3) METHJIHUKJIOIIEHTHUJI]
®EHOJIOBUAHAJIM3UXCBOWCTB

Pezrome
[IpencraBiennas paboTa mocBsiiieHa CUHTE3y 2-nunepuauHomeTnn-41 (3)merumn-
III/IKJIOHCHTI/IJI] (1)GHO.HOB N UX HUCIIOJB30BAHUIO B aHAJIM3C HCKOTOPLIX TAXKCIIBIXMETAJIJIOB.
HonyquH (bHSI/IKO-XI/IMI/I‘leCKI/Ie CBOICTBa HSHGHHﬁ.
2-PIPERIDINOMETIL-4[1(3)-METILTSIKLOPENTIL]- FENOLLARIN
SINTEZI VO XASSOLORININ TOoDQIiQi

Xiilasa

Toqdim olunan is 2-piperidinometil-4[1 (3) metiltsiklopentil] - fenollarin sintezino vo
bozi agir metallarin analizinds istifadasine hosr edilmisdir. Mohsullarin fiziki vo kimyovi
xiisusiyyatlori oldo edilmisdir.

2-HIDROKSI-5(1-METILTSIKLOPENTIL)ASETOFENONLARIN SINTEZi

Heydoarli G.Z., Nagiyeva M.V., Rasulov C.Q.

Azarbaycan MEA Neft-Kimya Proseslori Institutu
email: heyderligunay6@gmail.com

Acgar sozlar: para-(1-metiltsiklopentil)fenol, para-(1-metiltsikloheksil)fenol, sirko
tursusu, katalizator, nano-katalitik sistem, asillogma, 2-hidroksi-5(1-
metiltsikloalkil)asetofenon

Keywords: para-(1-methylcyclopentyl)phenol, para-(1-methylcyclohexyl) phenol,
acetic acid, catalyst, nano-catalytic system, acylation, 2-hydroxy-5 (1-methylcycloalkyl)
acetophenone.

KiwueBble ciaoBa: mapa-(l-metuniukiaonentuia)denon, mapa- (l-MeTHI-IHUKIIO-
FCKCI/IJ'I) (I)CHOJ'I, YKCYCHad KHCJIOTA, KaTajlu3aTop, HAHO-KATAJIUTHYCCKasA CHUCTCMaA,
alMJIMpOBaHKe, 2-TUAPOKCH-5 (1-METHIIMKITOATKIIT) alleTO(EHOHBI.

Mbaqalads para-(1-metiltsiklopentil)- va para-(1-metiltsikloheksil)fenollarin  sirko
tursusu ilo Zn asasl nano-katalitik sistemdo asillosma reaksiyalari naticasindo 2-hidroksi-5(1-
metiltsikloalkil)asetofenonlarin sintezindan bahs olunur.Para-(1-metiltsiklopentil )- va para-
(1-metiltsikloheksil)fenollarin ZnCly katalizatorunun istirakinda sirka tursusu ilo garsiliql
tasirindon 58.3-67.4 % c¢oamla mivafig olarag 2-hidroksi-5(1-metiltsiklopentil)- va 2-
hidroksi-5(1-metiltsikloheksil)asetofenonlar sintez olunmusdur.

Kimyovi olavalor segimindon asili olaraq fotostabilizator, termostabilizator vo s.
funksiyalar yerino yetiro bilor. Odobiyyat monbalorindon torkibindo asetil, hidroksil
fragmentlori olan kimyavi birlogsmolorin foto- vo termostabilizator kimi istifado imkanlar
molumdur[1-3]. Bu tip polifunksional xassolor onlarin sonayeds totbiqi li¢lin genis imkanlar
acir.

Toqdim olunan ispara-(1-metiltsiklopentil)- vo para-(1-metiltsikloheksil)fenollarin
sirka tursusu ilo Zn osasli nano-katalitik sistemdo asillogsmo reaksiyasina ugradilaraq 2-
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hidroksi-5(1-metiltsikloalkil)asetofenonlarin sintrezina hasr olunmusdur.

Metiltsikloalkilasetofenonlarin  alinmasit  Gg¢lin  ilkin ~ xammal kimi para-(1-
metiltsiklopentil)-,para-(1-metiltsikloheksil)fenollardan, sirks tursusundan istifado edilmisdir.
Katalizator kimi nano odl¢iiys gatirilmis ZnCl, gotiirilmiisdiir.

para-(1-Metiltsiklopentil)-  vo  para-(1-metiltsikloheksil)fenollar ~ fenolun  1-
metiltsiklopentenlo vo 1-metiltsikloheksenlo KVY-23 Kkatalizatorunun istiraki ilo Katalitik
tsikloalkillosmasindon alinmisdir.

para-(1-Metiltsikloalkil)fenollarin fiziki-kimyovi xassolori asagida verilir:para-(1-
metiltsiklopentil)fenolun mol kiitlosi — 176, qaynama temperaturu — 145-148°C (10mm c.st.),
orimo temperaturu — 90°C; para-(1-metiltsikloheksil)fenolun mol kiitlosi — 190, gaynama
temperaturu — 161-164°C (10mm c.st.), oarimo temperaturu — 96°C.

Sirko tursusu kimyovi tomiz istifado olunmusdur. Sintez olunmus maddalarin
quruluslar1 IQ ve *H NMR analiz iisullan ilo toyin edilmisdir. 1Q spektrlor Almaniyanin
"Bruker" firmasi torofindon istehsal olunan "ALPA [Q-Furye" spektrometrinds, *H NMR
spektrlori Bruker TOP SPIN cihazinda uygun olaraq 300.13 MHs tezliklordo aseton — ds,
D20, CDCl3 va CClz halledicilarinds gokilmisdir.

Nimuno (Uglnpara-(1-metiltsikloheksil)fenolun sirko tursusu ilo qarsilight tosir
reaksiyasinin tonliyi asagida verilir:

OH OH @

C.
CH;

ZnCl ,
CH, * CHsCOOH ———» CH, + Hy0

Gostorilon reaksiya asagidaki metodika ilo aparilir: 16.5q (0.12mol) nano dlgiiyo
gotirilmis ZnCl> vo 16.5q (0.27mol) buzlu sirke tursusu kolbaya doldurulub qizdirilir.
Temperatur 100°C—yo catdiqda qarisigin iizorino 19.0q (0.1mol) hisso-hisso para-(1-
metiltsikloheksil)fenol olavo edilir vo temperatur 120-160°C-o qaldirilir. Komponentlorin
qarigdirtlmast 20-60 doqiqe davam etdirilir. Sonra qarisiq xlorid tursusunun sulu mohlulu ilo
yuyulur vo asagi tozyiqde qovulur. Magsadli mohsul etil spirti ilo yuyulur vo fiziki-kimyovi
xassalori tayin olunur .

para-(1-Metiltsikloheksil)fenolun  sirko  tursusu ilo  asillosmo  reaksiyasinin

istigamotinatosir edonasas amillordon biri reaksiyanin aparilma temperaturudur. Reaksiya
mohsulunun ¢iximinin temperaturdan vo vaxtdan asililiq ayrilori asagidaki sokilda verilir,
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Sokil. 2-Hidroksi-5(1-metiltsikloheksil)-(1) vo 2-hidroksi-5(1-metiltsiklopentil)-(2)
asetofenonlarin ¢iximlariin temperaturdan (a) vo vaxtdan (b) asililiq ayrilori
Sokildon (oyri 1) gorindiyl kimi, temperaturun asagi hodlorinde 120 °C-do 2-

hidroksi-5(1-metiltsikloheksil)asetofenonun ¢iximi xeyli asagi olur:30.1% (g0tiiriilon




tsikloalkilfenola goro). Temperaturu 120-don 140°C-yo galdirmagla mogsedli mohsulun
ciximi 30.1-don 67.4%-dok artmuis olur. Temperaturun 160°C-don yuxari qaldirilmasi ilo
miisbat naticoyo nail olmag olmur; bu zaman ¢ixim 57.5%-dok asagi diisiir. Bu, yiksok
temperaturda arzu olunmaz mohsullarin alinmast ils izah olunur.

Mogsadli mohsulun ¢iximmina tosir edon digor vacib amil reaksiyanin aparilma
miiddotidir. Reaksiyanin miiddsti 20-60 doqiqe intervalinda dyronilmisdir.

Sokildon (b) gorlndr ki, reaksiya (gln gotiriilon ilkin komponentlorin gériisma
miiddati 30 daqigo olduqda, 2-hidroksi-5(1-metiltsikloheksil)asetofenonun ¢iximi gotiiriilon
para-(1-metiltsikloheksil)fenola goro 67.4% toskil edir. Reaksiya miiddstinin artirilib
azalmasi ils elo bir ciddi doyisiklik olmur.

Beloliklo, para (1-metiltsikloheksil)fenol sirke tursusu ilo nano o6lgili  ZnCl;
katalizatoru istirakinda asillogsmo reaksiyasinin hoyata kegirilmosi {iglin asagida gostorilon
saraitdo:140°C temperaturda, 30 daqiqo miiddatinde mogsadli mohsulun 2-hidroksi-5(1-metil-
tsikloheksil)-asetofenonun ¢iximi1 67.4% toskil edir.

Mogsadli mohsul qovulub ayrildigdan sonra onun iQ vo'H NMR- spektrlori ¢akilib
kimyavi quruluslart v fiziki-kimyavi xassolori toyin edilmisdir.

Maddonin empirik formulu — CisH2002, mol kiitlosi — 232, gaynama temperaturu —
166-168°C (10mm c.st.), orimo temperaturu — 114.8°C.

Eyni ilo para-(1-metiltsiklopentil)fenolun sirko tursusu ilo Katalitik asillosmo
reaksiyast aparilmisdir. 2-Hidroksi-5(1-metiltsiklopentil)asetofenonun empirik formulu —
C14H1802, mol kiitlosi — 218, gaynama temperaturu — 150-152°C (10mm c.st.), orimo
temperaturu — 113.3 °C.

Miioyyon edilmisdir ki, reaksiya temperaturunun 135-140°C, 30-40 dogiqo miiddotindo
2-hidroksi-5 (1-metiltsikloalkil) asetofenonlarin ¢iximi goétiiriilon para- (1-metiltsikloalkil)
fenola goro 58.3-67.4% toskil edir.

Idobiyyat

1.Mona Hosseini Sarvari and Hashem Shargi. Reactions on a Solid Surface . A Simple,
Economical and Efficient Friedel-Crafts Acylation Reaction over Zinc Oxide (ZnQO) as a New
Catalyst //Jurnal Organic Chemistry 2004 , No 69, p.6953-695

2.Rajabi F., Luque R. Solventless acetylation of alcohols and phenols catalyzed by supported
iron oxide nanoparticles // Catalysis Communications, 2014, v.25, p.129-132

3.Yi Zhao, Yi Dan. Synthesis and characterization of a polymerizable benzophenone
derivative and its application in styrenic polymers as UV-stabilizer // European Polymer
Journal, 2007, No 43, p.4541-4551

CHUHTE3 2-TUAPOKCHU-5(1-METUJIHUKJTIOAJTKUNHAINETO®PEHOHOB
I'eitoapnu I'.3., Hazueea M.B., Pacynoe 4.K.
Pestome

B cratee paccmoTpeH cuHTE3 2-THAPOKCH-5(1-METHIIHKIOANKHT)aleTOOEHOHOB B
pe3yabTarepeakuuiaInpoBanus napa-(l-MetunukioneHTun)- u  napa-(1l-MeTHiIuKio-
rexkcui1) (eHOJIOB YKCYCHOM KHCIIOTOM B HAHO-KaTAIMTHYECKOW cucTeme. BzanmmosernicTBruem
napa-(1l-MeTuIuKIoneHTN)- U napa-(1-MeTuamKIorekcun)heHoI0B ¢ YKCYCHON KHUCIOTON
B mpucytcTBuu Kartanmuzaropa ZnCly ¢ ObUIM MOJyYeHBI COOTBETCTBEHHO 2-rHapokcu-5(1-

METHIIUKIONCHTHI )- U 2-THIPOKCH-5(1-MEeTHIIIMKIIOreKCHII )alleTOPEeHOHBI, BRIX0AaMu 58.3-
67.4%.

THE SYNTHESIS OF
2-HYDROXY-5(1-METHYLCYCLOALKYL)ACETOPHENONES

Heydarli G.Z., Naghiyeva M.V., Rasulov Ch. K.
Summary



The article considers the synthesis of 2-hydroxy-5 (1-methylcycloalkyl)acetophenones
as a result of the interaction of para-(1-methylcyclopentyl)- and para-(1-
methylcyclohexyl)phenols with acetic acid in a nano-catalytic system. The interaction of
para-(1-methylcyclopentyl)- and para-(1-methylcyclohexyl)phenols with acetic acid in the
presence of a ZnCl, catalyst with vyields of 58.3-67.4% vyielded 2-hydroxy-5(1-
methylcyclopentyl)- and 2-hydroxy-5(1-methylcyclohexyl)acetophenones.

N-ALKILAMINO-4,6-DIFENILHEKSAHIDRO-1,3,5-TRIAZIN-2-TIONLARIN
SINTEZi VO ONLARIN IZOENZIMLOR UZRO INHIBITOR TOSIRININ TODQIQi

Saforov B.E. Sucayev O.R.

Bu birlogsmoalorin canli organizmlords antioksidant xassalori va asetilxolinesteraz,
butirilxolinesteraza va CA I, Il izoenzimlar iizra inhibitor foalligi miixtalif Gsullarla tadqiq edilmis
va daha yiiksak fizioloji aktiviiya sahib olduqglar: agkar edilmigdir.

Ik dofs olaraq 1-[1-metil-2-(metilamino)etil]-tiokarbamidin salisil aldehidi vo miixtolif
aminlorlo birgs tickomponentli kondenslogsmasi benzol (vo ya izopropil spirti) istirakinda, 75-
80°C-do, 3-6 saat miiddstindo aparilmis vo naticado 75-80% c¢iximla N-alkilamino-4,6-
difenil-heksahidro-1,3,5-triazin-2-tionlar (1-V) sintez edilmisdir:
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Bu reaksiya zamani da arzu olunmayan slave moahsullar omala galir.

Yeni birlosmolorin qurulusu miasir fiziki-kimyavi analiz tisullart ils tosdiq edilmisdir.

Bu birlogsmoalorin ilk dofo canli orqanizmdo antioksidant, AChE, BChE vo CA I, 11
izoenzimlor iizro inhibitor, metal xelatlagdirici tosirlori todqiq edilmis vo molum olmusdur ki,
onlar yiiksok fizioloji foalliga malik olaraq hiiceyro vo toxuma soviyyesindo bas veron
badxassali sislor (xor¢ong), qicolma (iflic), Altsheymer (agilzsifliyi, yaddasitms), tonoffiis
yollari vo mado-bagirsaq traktinin koskin iltihabi vo sair kimi xostolikloro sobab olan
proseslorin garsisini alir, bloklasdirici xasso gostorir vo bazi niimunolor indiyo godor standart
birlosmolar kimi tatbiq olunan o-tokoferol, troloksdan 10 dofo yiiksok tasiro malikdir.

CHUHTE3 N-AJIKWJIAMUHO-4,6- IMPEHNWITEKCTUAPO-1,3,5-TPUA3UH-2-
THOHOB 1 U3YYEHUE UX UHI'MBUPYIOLIEI'O JEUCTBUSA HA
N30PEPMEHTDBI

Cadghapoe Bb.3. Cyoixncaes A.P.

Pe3ome

Ha ocHoBe N-3amemieHHOro THOKapOaMuaa BIIEPBBIE CHHTE3UPOBATIH PA3IHYHBIC
rekcaruipo-1,3,5-trpuasun-2-Tuonsl ¢ BbeIXoJOM /5-80% mpM HamMuUMM KaTaiMszaropa



TPUPTOPYKCYCHOM KHUCIOTHI W OBUIM HAWJEHBI ONTUMAIBHBIC YCIOBHS IS HEKOTOPBIX
peaKkuuid.

boun uccnenoBanbl 3(hEKTH 3TUX COCTMHEHUI XeNaTUPYIOIIHe MeTall, HHTHOUTOPbI
M309H3MMOB alleTUIIXOJIMHACTepasa, Oyrupuiaxomundctepaza u CA |, Il aHTHOKCHIAHTHI
BIIEPBBIC PA3IMUYHBIMM METOJIaMU B JKHUBBIX OpPraHU3Max M OBLUIO YCTaHOBJIEHO, YTO OHH
HUMEIOT 00JIee BEICOKYIO (PH3UOIOTUYECKYIO aKTHBHOCTb.

SYNTHESIS OF N-ALKYLAMINO-4,6-DIPHENYLHEXHYDRO-1,3,5-
TRIAZINE-2-THIONES AND STUDY OF THEIR INHIBITING EFFECT ON
ISOENZYMES

Safarov B.E. Sujayev A.R.
Summary

Based on N-substituted thiourea, various hexahydro-1,3,5-triazine-2-thiones were
synthesised for the first time with 75-80 % of yield by the presence of trifluoroacetic acid
catalyst and optimal conditions were found for some reactions.

This compoundes and inhibiting, on antioxidant, Carbonic Anhidrase were synthesised
for the first time by different methods and it was found that, they have higher physiological
activity.

N-ALKILAMINO-4,6-DIFENILHEKSAHIDRO-1,3 5-TRIAZIN-2-TIONLARIN
SINTEZi VO ONLARIN IZOENZIMLOR UZRO INHIBITOR TOSIRININ TODQIQi

Saforov B.E. Sucayev O.R.
Xiilasa

N-ovazli tiokarbamid asasinda trifliiorsirks tursu Katalizatoru istirak il ilk dofs 75-80 %
mohsuldarhigla miixtalif heksahidro-1,3,5-triazin-2-tionlar sintez edilmis va bunun t¢un optimal
sorait tapilmisdir.

Zr[CH3(CH2)4COO0]+(C2Hs)sAl.Cls+CsHsCOOCH;  IBARDT YENI KATALITIK
SISTEM ISTIRAKINDA ETILENIN XOTTI a-OLEFINLORD OLIQOMERLIOSMOSI

Xamiyev M.C., Haciyeva-Otayi K.S., Xanmatov O.0.

AMEA akademik Y.H.Mammadaliyev adina Neft Kimya Proseslari Institutu
mxamiyev@yahoo.com

Acar sozlar.Etilen, olefinlar, oligomerlaosma, metalkompleks kataliz, modifikatorlar.

Hal-hazirda etilenin xatti a-olefinlora oligomerlogmosi iigiin kegid metal, o climlodon
sitkonium torkibli kompleks katalitik sistemlorin modifikasiyasi istigamatinds genis todqiqat
islort aparilir. Modifikatorlardan istifads polietinin, plastifikatorlarin, sintetik siirtkii yaglarin
alinmasinda istifado olunan Cs4-Cg, Ce-Ci1o vo Cg-Cig xotti a-olefinlorin dar fraksiyalarinin
selektivliyinin artirillmas1 mogsadilo aparilir. Apardigimiz ovvalki todqiqatlarda sirkonil
karboksilatlar (ZrO(COQO),, R=C3-Co alkil radikali) istirakinda etilenin oligomerlosmasi
prosesindo alinan oligomer mahsulun molekul kiitlo paylanmasina miixtalif elektronodonor-
akseptor tipli modifikatorlarin tosiri dyronilmisdir. Katalitik sisteminin modifikatoru kimi
efirlordon istifado edilmosi xatti a-olefinlorin C4-Cg fraksiyasinin segiciliyinin shomiyyatli
doracado artirdigini géstormisdir.

Toqdim olunan moruzods modifikator kimi benzoy tursusunun metil efirindon ibarat
u¢ komponentli - ZrO[CH3(CH2)4+COO]2+(C2Hs)3Al2Cl3+CeHsCOOCH3, sirkonium tarkibli
metal kompleks Kkatalitik sistem istirakinda etilen xatti a-olefinlors oliqgomerlogsmosinin asas
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naticalari verilmisdir.

Heksan tursusu osasinda sintez olunmus sirkonil karboksilatdan ibarot katalitik
sistemin benzoy tursusunun metil efiri ilo modifikasiyasi aparilmis vo alinmig naticolor
asagidaki cadvoldo verilmisdir. Gorinduyu Kimi katalitik sistemin efir ilo modifikasiyasi
alinan oligomer mohsulunun molekul kiitlo paylanmasina ohomiyyatli doracada tasir gostarir.

Sirkonil karboksilatlar asasinda hazirlanmig Katalitik sistem istirakinda modifikator vo
birgs katalizator kimi miivafiq olaraq CeHsCOOCHS3 va (C2Hs)3AlCls istifads edildikda
alinan oligomer mohsul asasan Cs-Cis olefinlorden ibarat olur (cadval 1, Nel).

Cadval 1.

Katalitik sistemin komponentlarinin mol nisbatinin oligomer mohsulun paylanmasina
va katalizatorun aktivliyina tasiri ([ZrO(CH3(CH2)sCOO]=3 mmol/l, hoalledici - 50 ml toluol,
temperatur 80°C, tozyiq 3MPa, vaxt 30 daq).

Ne Zr:Al:M Oligomer mohsulun torkibi, kiit. % Aktivlik,
mol. nisbati g oligomer /
Cq Cs Cs Cuo Cr2as | C4-Cg | C10-Cius Zr st
1 1:20:1 25,0 | 433 | 240 | 45 3,2 92,3 7,7 2884,5
2 1:20:2 16,5 | 36,8 | 26,6 | 13,0 7,1 79,9 20,1 1808,6
3 1:20:3 14,2 | 343 | 27,0 | 155 9,0 75,5 24,5 1320,0
4 1:20:4 13,3 | 324 | 28,6 | 16,4 9,3 74,3 25,7 1030,0
5 1:20:0 210 | 174 | 148 | 124 34,4 53,2 46,8 4463,0

Katalitik sistemin modifikatoru kimi efir olavo olunmadan iso alinan moahsul C4 — don
Cso— a kimi olefinlorden vo az miqdarda bork polimerdon ibarat olur (cadval 1, Ne5). Katalitik
sistemin komponentlorinin Zr/Al/M=1/20/1 mol nisbotinds, 80°C reaksiya temperaturunda,
3MPa etilen tozyiqindo reaksiya mohsulu osason 92.3% Cs4-Csg fraksiyasindan ibarat olub,
katalizatorun aktivliyi 2884,3 q oliqomer / q Zr s toskil edir.

Homginin codvaldon goriindiiyli kimimodifikatorun sirkoniuma olan molyar nisbatinin
sonraki artimi agag1 molekul kiitlali olefinlorin (buten-1 va heksen-1) miqdarinin azalmasina,
Cs vo daha yiiksak oligomerlorlosma mohsullarinin miqdarinin iso artmasina sabab olur. M/Zr
= 2:1 molar nisbotinds, alinan oligomer mohsulun torkibinds buten-1 vo heksen-1 miqdari
muvarfiq olarag 16,5 % vo 36,8 % - o qodor, katalizator aktivliyi iso 1808.6 q oliqomer / q Zr s°
! kimi azalir. Komponentlorin mol nisbatinin Zr/M=3-0 kimi artirilmas: katalizatorun
aktivliyinin 1390 g oliqgomer / q Zr s™* vo buten — 1 — in ¢iximinin 14.2% - o kimi azalmasina
sobob olur. Bu zaman C4-Cg olefin fraksiyasinin miqdari 75,5% - o kimi azalir.

Beloliklo, aparilmis todqiqatlardan gorunduyd kimi modifikator kimi efirlordon
istifado olunmasi katalitik sistemin aktivliyino vo alinan oligomer mohsulun molekul kiitlo
paylanmasina birbasa tosir gostorir vo bu nisbati tonzimlomokls olefinlorin dar fraksiyalarinin
(C4-Cg, Cs-C1o va Cg-Cys) selektivliyini artirmaq mumkuandur.

OLIGOMERIMI I ETILENIT N TO VESHJEN e a-OLEFINAVE N SISTEMIN E RI
KATALITIK T OF Zr[CH3(CH2)4COO]2 +(C2Hs)3AlClz+CeHs COOCHs3

Khamiyev M.C., Hajiyeva-Atayi K.Sh., Khanmatov A.A.

Summary
This work presents the results on the process of ethylene oligomerization using methyl
ester of benzoic acid as a modifier of the zirconium-containing catalytic system. It is shown
that the use of an appropriate modifier improves the selectivity of the process for narrow
fractions of linear olefins.



OJII/IFOMEPAHI/U{ STUJIEHA B JJUHEUHBIE o-OJE®HUHBI B HOBOU
KATAJIUTUYECKOU CUCTEMEZr[CH3(CH2)sCOOQO], + (C2Hs)3AlClz +
CesHsCOOCHs3

XamueB M.C., I'apxxkueBa-Araiiu K.I1., XanmatoB A.A.
Pe3ztome

B mpexacraBnenHoil paboTe NpUBENEHBIPE3YNIbTAThl O MPOLECCE OIUTOMEpU3aALNU
STWJICHA C WCIOJIb30BAaHUEM METWIOBOTO J(hupa OCH30MHONH KHCIOTHI B KauyeCTBE
MoaudukaTopa IUpPKOHUNcoOAepKallel karanuTuyeckoil cucrembl. [lokazano, 4To
COOTBETCTBYIOIIUH MOIU(PUKATOP CIOCOOCTBYET MOBBIMICHUIO CEIEKTUBHOCTH IpoIiecca Io
Y3KUM (PpaKLUsIM JIMHEHHBIX OJIC(UHOB.

Zr[CH;3(CH2)sCO0],+(C2Hs5)3AlCls+CeHsCOOCH; IBARDT YENI KATALITIK
SISTEM iSTIRAKINDA ETIiLENIN XOTTI a-OLEFINLORO OLIQOMERLOSMOSI

Xamiyev M.C., Haciyeva-Otayi K.S., Xanmatov O.O.
Xiilasa

Toqdim olunan tezisdo sirkonium torkibli metal kompleks katalitik sistem va
modifikator kimi benzoy tursusunun metil efirindon istifado etmoklo etilenin oligomerlosmao
prosesinin aparilmast haqqinda molumatlar verilmisdir. Gostorilmisdir ki, mdivafiq
modifikator prosesin xatti olefinlorin dar fraksiyalari iizrs selektivliyinin artirtlmasina birbasa
tosir edir.

MOAEJIMPOBAHUE IMNPOLUECCA OJIMT'OMEPU3ALIMU IIMPOKOHAEHCATA C
YYACTHUEM KATAJIU3ATOPA AICl3

Hopazumos X .}, Anues I.C.%, Tazues ®.®.*

1HHcmumym Hegmexumuueckux Ilpoyeccos um. axao. FO.I'."Mameoanruesa HAHA
2Hhtcmumym Kamanusza u Heopeanuueckou Xumuu um.axao. M.Hacueea HAHA

KuroueBble cioBa: Onucomepuszayusi NUPOKOHOEHCAMA, MHONCECMBEHHAS pecpecCus,
VpasHeHusl pecpeccuul, MOOelb pecpeccuu 8 CManoapmHoM Guoe.

W3BecTHO, YTO HEHACHIIIEHHBIE YTIIEBOIOPOJBI IMOJ BO3ACHCTBHEM KAaTATHUTHYECKUX
CUCTEM OJHUTOMEpU3YACh, O00pa3yeT CMOJbl, CIeA0BaTeNIbHO, XOJ Ipoliecca MOXKHO
peryaupoBarh aHanu3oM Beixoja HedrenomumepHsix cmoit (HIIC), mpu aToM ¢ yBennueHuem
ryOMHBI KOHBEpCUH osieuHOB [1].

[lpu wuccnemoBaHWM BIHMSIHHUS TEMIIEPATyphl, BPEMEHH pPEAKIMH W KOHIEHTPAIHH
karanusaropa AlCls Ha mporecc oIMroMepu3aly MUPOKOHIEHCAaTa 3HAaUeHUEe TeMIepaTyphl
n3mensuoch oT 30 no 80°C, xkoHLEHTpalMs Karajau3zaTopa BapbupoBanachk B npenenax 0,5-
3,0% macc, Bpemsi peakiuu COCTaBisIo 2-4 yaca. Pe3ynpTaThl MCCIIeIOBAaHUM MPUBEICHBI B
Tabm. 1.

Tabauna 1.

BnusiHue pa3nuyHbIX TapaMeTpoB Ha MPOLIECC OJIMTOMEPU3ALIUU TMPOKOHIEH CATa B

npucytctBun karanusatopa AlClz (comepikanue HenpenenbHbIX yriieBo0poaoB — 32,0%
Mmacc).

Temmeparypa, KoHuentpanus Bpewms Copep:xaHne HETpeIeTb- Brixon cyxoro
o KaTajam3aTopa, peakuuy, HBIX yTJIEBOAOPOIOB, ocTaTka,
C 0 0 0
% Macc qac % macc %0 Macc
30 3,0 3,0 13,8 19,1
50 3,0 3,0 6.8 26,1




60 3,0 3,0 51 28,5
60 2,0 3,0 59 25,9
60 2,0 2,0 6,9 25,2
60 1,0 3,0 7,2 24,8
60 3,0 4,0 3,6 28,4
80 0,5 3,0 12,2 21,4
80 3,0 3,0 2,9 29,9
80 2,0 2,0 4,6 27,6
80 2,0 3,0 2,7 29,6

Kak BugHO u3 Tabnuupl, C MOBBIIIEHHEM TeMIeEpaTypbl Ipolecca HadogaeTcs
YMEHBUIEHUE COJEp:KaHUs HeNpeAenbHbIX YIVIEBOJOPOIOB, 4YTO, B CBOK OYepesb,
ONaroTBOPHO OKAa3bIBACTCS HA BBIXOJAE IIETICBOIO TPOIYKTA. YBEIHMUCHHE KOHIICHTPAIIUH
KaTajy3aropa MpH HOCTOSHHOW TeMIlepaType CIIOCOOCTBYET YBEIMUYEHHMIO BBIXOJAa CYyXOro
octatka. Hanbonee MHTEHCHBHO ITpoIIecC MPOTEKAET B IIEPBBIE 2 yaca.

Hcnonb3ys u3BecTHBI METOA [2], HOCTPOUIM ypaBHEHHME MHOXKECTBEHHOH perpeccuu
JAHHOT'O Mpoliecca sl HaXOXKIEHHsI 0oJiee 4yBCTBUTEIbHBIM BXOAHOM napamerp. Broaunu
clieAyromue 0003Ha4eHue A PEUICHUs] JAaHHOTO 3aJjaHus: TeMIlepaTypa — X1, KOHLIEHTpaLus
KaTajn3aropa — X2, BpeMsl peakIMU — X3, ¥ BBIXOJI CyXOro octaTka — Y.

Taodauna 2.
BekTop oneHOK K03 (PHUIIMEHTOB perpeccuu paBeH.
6,635 -0,0394 -0,479 -1,036 308,9 6,085
Y(X) = -0,0394 0,000444 0,00393 0,00105 19422 0,196
-0,479 0,00393 0,165 -0,0485 715,3 2,624
-1,036 0,00105 -0,0485 0,371 902,3 0,531

ITonmy4yeHHast ypaBHEHUS PETPECCUN UMEET BU:
Y =6.0851 + 0.1961 X1+ 2.6239X> + 0.5309X3

WuTepnperanust K03(QPUIMEHTOB perpeccur MpelCTaBisieTcs CAeAYoIUM o0pa3oMm:
CBOOOJHBIM YJieH ypaBHEHUS OLEHUBAeT arperupoBaHHOE BIUSHUE MpPoyuX (Kpome
YUTEHHBIX B MOJENHU Xi) (aKTOPOB Ha pe3yibTaT Y M O3HAYaeT, YTo Y IMPHU OTCYTCTBUH Xi
coctaBuia 0b1 6.0851. KoaduuumeHt bi ykas3pBaer, 4To C yBEIMYEHHUEM TEMIIEpaTypbl Ha
1°C, BbIx0x cyxoro ocratka yBeiaununBaetcs Ha 0.1961%. Koaddumment b, ykassiBaet, 4to ¢
yBennueHueM KoHieHTpanuu karanusatopa AICls wa 1%, BbIXon yBenuuyMBaeTcs Ha
2.6239%. KoadduuueHnt bz ykaspiBaeT, 4To C yBEJIMUEHHEM BpPEMEHM peakiuu Ha 1 yac,
BbIxoj yBenuuuBaercs Ha 0.5309%.

Taxke mOCTpoeHa MOJENb pPErpeccud B CTaHJApTHOM MacmTabe, KoTopas
MpeNIoaraeT, YTo BCE 3HAUEHUS MCCIETYyEMbIX NMPU3HAKOB MEPEBOJATCS B CTAHAAPTHI IO
bopmynam:

J'..j,' 3 "'.'j
Sz ;)
/1€ Xji - 3HaYCHHE MTePEeMEHHOMH Xji B 1-OM HAOIIOICHUH.
Yy, —xj
ty=—(—"—
S(y)
Takum oOpa3zoMm, Hayalo OTCYETa KaXIOM CTaHJAPTU30BAHHON TMEpeMEHHOM

COBMCIIACTCA C €€ Cpe,Z[HI/IM 3HA4YCHHUEM, a B KQ4YCCTBC €IMHHNIbI U3MCHCHU HpI/IHI/IMaCTCH cc
cpe;[Hee KBanpaTqucxoe OTKJIOHCHHC S ECHI/I CBi3b MG)KI[y HepeMeHHBIMI/I B €CTCCTBCHHOM
MacmTa6e HHHeﬁHaﬂ, TO USMCHCHHC HAa4YaJia OTCUCTA U €AUHHUIIbI I/ISMCPCHI/IH 9TOTO CBOﬁCTBa
HE Hapymar, TaKk 4YTO W CTaHJApTU30BAaHHBIC TEPEMEHHBIC OYIyT CBS3aHBl JIMHEHHBIM
COOTHOIIICHHUEM :

ty = 2 Bitx;




Hns onenku B-kosdpounmuentoB npumennm MHK (MeTton HaumMeHBIIMX KBaJIpaToB).
YuuTeiBas TONYYCHHBIX 3HA4YCHUH KOIPPUIMEHTOB, cTaHgapTU3HpoBaHHas (opma
ypaBHEHUs perpeccuu 0yeT UMETh BU:

ty = 0.953x1 + 0.671x2 + 0.0808x3

Ecnu mapamerpbl pa3iuyHbl MO CBOEH CYIIHOCTH M UMEIOT Pa3IMYHbIC €IMHUIIBI
u3MepeHus, TO KodpduimeHTsl perpeccud Dj mpu  pasHBIX  (pakTopax  SBISIOTCS
HeconmocTaBUMbIMU.  [lo3TOMYy  ypaBHEHHME pErpeccHud  JOMOJHSIOT  COM3MEPUMBIMU
MOKa3aTeIsIMH TECHOTHI CBsI3M (hpakTopa C pe3yJabTaTOM, IO3BOJISIONIUMH PAHKHPOBATH
(hakTOpbI N0 CUJIe BIUSHUS HA PE3YJIbTaT.

[To makcuManbHOMY [}j MOKHO CyIUTh, KaKOW MapaMeTp CUJIbHEE BIHSIET Ha BBIXOJ
cyxoro ocratka Y. B pesynbraTe pacdeToB OBLJIO MOJTYYEHO ypaBHEHHE MHOKECTBEHHOMN
perpeccun: Y = 6.0851 + 0.1961X1 + 2.6239X> + 0.5309X3. MuTepnperanus mapaMmeTpoB
MOJEIH MOXHO TPOBECTH CICIYIOIMM 00pasoM: yBelnmueHne Temmeparypel Ha 1°C
NPUBOAMT K YBEIMUYEHHWIO BbIXona cyxoro octarka B cpegHem Ha 0.196%; yBenmuenwue
KoHIeHTpauuu Katanuzatopa AlCl3 Ha 1% NpUBOAWT K YBEIWYEHHIO BBIXO/A B CPEIHEM Ha
2.624%; yBenuyeHHE BPEMEHU peaklMu X3 Ha 1 4yac NPUBOAMUT K YBEIMYEHHUIO BBIXOJIA B
cpenaeM Ha 0.531%. Ilo makcumansHOMYy KO3(duumenty P1=0.953 nemaem BbIBOA, YTO
HanOoJbIIIee BIMSAHNE HA BBIXO/ MPOLIECCAa OKA3bIBAET TEMIIEpATypa.
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MOJAEJIHNPOBAHMUE IMTPOIECCA OJIUI'OMEPU3ALINU ITUPOKOHAEHCATA C
YYACTHUEM KATAJIU3ATOPA AICl3

Hopazumoe X./I., Anuee I'.C., Tacues @.d.

Pe3rome

beuin npoBeAeHBI MOJEIMPOBAHMS IIPOLECCa OJMUTOMEPU3ALMKM IUPOKOHJEHCATa ¢
yuactueM karaiuzatopa AlCls. IToctpoeHbs! ypaBHEHHsSI MHOXECTBEHHON perpeccuu JTaHHOTO
mporecca A HaxoXKACHUs Oosiee YyBCTBUTEIBHOIO BXOIHOTO Mapamerpa, a Takke s
HaxOXKJICHHUs 3aBHCHUMOCTH BBIXOJA CYXOTO OCTaTka OT BCEX BXOJHBIX IIapaMETPOB:
TEMIIEPATypPbl PEAKIIMOHHOM CPeJbl, OT KOHLEHTPALMN KaTajlu3aTopa U OT BPEMEHHU PEAKIIUH.
[TonydeHbl ypaBHEHUSI MHOKECTBEHHOM PErpeccuu W ypaBHEHUS PErpeccHH B CTaHAAPTHOM
BUJIe. YCTaHOBJIEHO, YTO Ha BBIXOJI CYXOr'o OCTaTka OoJblle APYruX BXOJIHBIX MapaMeTpOB
BIIMSAET TEMIIEpATypa, IPU KOTOPOM MPOTEKAET MPOLIECC OJIUTOMEPU3ALNH TUPOKOHICHCATA.

MODELING THE PYROCONDENSATE OLIGOMERISATION PROCESS
WITH THE PARTICIPATION OF THE AICIl3s CATALYSTS

Ibrahimov H.C., Aliyev G.S., Tagiyev F.F.

Summary

Modeling of the pyrocondensate oligomerisation process involving the AICIs catalyst
were performed. Multiple regression equations for this process were constructed to find the
more sensitive input parameter as well as to find the dependence of the dry residue yield on
all input parameters: reaction medium temperature, catalyst concentration and reaction time.
Multiple regression equations and standard regression equations were obtained. It was found
that the dry residue yield is affected more than other input parameters by the temperature
at which the pyrocondensate oligomerization proceeds.



AICI; KATALIZATORUNUN iSTIiRAKI iLO PIROKONDENSATIN
OLIQOMERLOSMO PROSSESININ MODELLOSDIRILMOSI

Ibrahimov H.C., Aliyev Q.S., Tagyev F.F.
Xiilasa

AIClz katalizatorunun istiraki ilo  pirokondensatin  oligomerlogsma  prosesinin
modellosdirilmasi aparilmisdir. Bu proses ii¢iin daha hossas bir giris parametrini vo eyni
zamanda quru qaliq ¢iximinmn bitun giris parametrlorindon asililiginin  tapilmast Ugln
coxsayl regresiya tonliklori qurulmus, reaksiya miihitinin temperaturu, katalizatorun gatiligi
vo reaksiya miiddoti yoxlanilmis, standart formada c¢oxsayli regresiya tonliklori oldo
edilmisdir. Miioyyon edilmisdir Ki, pirokondensatin oliqomerlosmo prosesino quru qaliq
ciximina digar giris parametrlorindon daha ¢ox temperatur tosir gostarir.

SYNTHESIS AND INVESTIGATION OF STRUCTURE OF COMPLEX OF Cu(II)
CHLORIDE WITH 2-AMINO-5-ETHYLE-1,3,4-THIADIAZOLE
Kadirova S., Torambetov B., Parpiev N., Abdreymov A.

Uzbekistan, Tashkent, National University of Uzbekistan named after Mirzo Ulugbek
torambetov_b@mail.ru

Keywords: synthesis, ligand, complex, spectroscopy, X-ray diffraction analysis,
crystal, structure, inner sphere, intermolecular hydrogen bond.

Introduction. In recent years, researchers have paid special attention to the synthesis
and study of the physicochemical and biological properties of metal complex compounds with
nitrogen- and sulfur-containing heterocyclic ligands, which is due to their great theoretical
and practical significance. It is known that the heterocycles in importance occupy a leading
position among the already known drugs and medicinal, synthetic and natural origin. The
introduction of new functional groups into known drugs obtained based on heterocyclic
compounds and the study of their effect on the change in biological activity is one of the
urgent problems of modern chemistry.

It is known that substances with five-membered heterocycles in their structure,
including the thiadiazole cycle, have a wide spectrum of biological activity. The sulfur atom
of thiadiazole gives these compounds lipophilic properties, which ensures their permeability
through biological membranes. Among thiadiazole derivatives, compounds with
bronchodilator, anti-inflammatory, analgesic, antioxidant, antiviral, antibacterial and other
types of activity are known [1-5].

The high complexing ability of thiadiazole derivatives is related with the presence of
several sulfur and nitrogen atoms and the peculiarity of its structure, that is, the presence of
unshared electron pairs and donor properties. They form complexes with elements wich ions
have partially unfilled d-orbitals or filled d-orbitals and a low positive charge, with different
structures of polyhedra. In this aspect, the study of the complexing properties of thiadiazole
derivatives is relevant in the sphere of determining the features of the molecular and
electronic structure of the initial ligands and the stereochemistry of the coordination
polyhedron.

Objects and methods of research. This work is devoted to the synthesis, study of the
structure and properties of the new complex [Cu(L)4CI]Cl, where L - 2-amino-5- ethylthio-
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1,3,4-thiadiazole, by methods IR-spectroscopy and SC-XRD.

Ligand L - 2-amino-5-ethylthio-1,3,4-thiadiazole was synthesized by the method [6]
yield: 91%, T.meit.~ 130-132°C.

Synthesis of the complex: CuClz-2H.Oand2-amino-5-ethylthio-1,3,4-thiadiazolein a
molar ratio 1:4 dissolved separately in methanol (by 3 ml each) and heated, the solutions were
mixed while hot, the color of the solution immediately changed from light green to dark
green. The solution was left to crystallize. Single crystals of the complex suitable for X-ray
diffraction analysis were obtained by slow evaporation of the solution for 15 days. T.meit.~180-
182°C. Elemental analysis results, found/calc: C - 24.66/24.65 %, H - 3.62/3.6 %, Cu -
8.15/8.21 %, N - 21.57/21.56 %, S - 32.91/32.86 % CI - 9.10/9.11 %.

Results and its discussion. To establish the coordination center, the IR spectra of the
ligand and the complex based on it were taken (Fig. 1). The interpretation of the IR spectrum
showed that the absorption bands of symmetric stretching vibrations of the C = N bond of the
cycle at 1628 cm-1 undergo significant changes, shifting to the low-frequency region of 1611
cm * with a difference of ~ 17 cm™ in comparison with their position in the IR - spectrum of
the free ligand (Table 1). Also, in the IR spectrum of the complex, in difference to the
spectrum of the free ligand in the low-frequency region at 443 cm™, a new absorption band
appears, attributed to the vibrations of the M—N bond. [7].

Table 1
The main assignments of absorption bands in the IR spectra of the ligand and the
complex based on it., (sm™)

Compound vs(C=N) ONH: v v v(N-H) \Y
(-N-N=) (C-S) v (C-H) (M-N)
L 1628 1518 1031 684 3271 -
3095
[Cu(L).CI]CI 1611 1519 1034 702 3297 460
3101
/ » /‘_‘,_/" & r/_\ - A i

([

Fig. 1. IR-spectrum of ligand (A) and complex (B) based on it.



To establish the structure of the synthesized complex, SC-XRD analysis was carried out.
The structure of the complex was solved using the computer programs APEX3, SHELXL [8-9].

S

Puc. 2. Spatial structure of the complex [Cu(L)4CI]CI.

Crystals [Cu(L)4CI]CI have an ion-molecular structure. The complex crystallizes in the
tetragonal system, and in the independent part of the unit cell participate one ligand L
molecule, a Cu metal ion with a multiplicity of 0.25, and CI ions in two positions with a
multiplicity of 0.25 (Table 2). The latter are in particular positions - on the axes of symmetry
of the fourth order, and this transformation forms an ion-molecular complex. In the
[Cu(L)4CI] CI compound, the coordination sphere of the complex polyhedron is occupied by
four nitrogen atoms N? of four heterocyclic ligands (L), located in the one (coordination)
plane. Planar L molecules are located almost perpendicular to this plane, but with slight
twisting relative to it (the plane of the CI"CuN? atoms). Herewith, all amines are syn-located.
In addition, one of the acidoligands (CI" ion) is drawn into this coordination sphere, while the
other CI - ion is displaced into the outer coordination sphere (Fig. 2). Thus, the inner
coordination sphere of the complex has the shape of a tetragonal pyramid: at the sites of its
base are nitrogen atoms of the ligands L, and at the top of the pyramid there is a chlorine ion.

The Cu... Cl ionic bond distance in our case is 2.682 A, and it approaches the distance
observed in the molecular ion [CuCI(CsH7N3S)4]Cl at 2.574 A [10]. Apparently, the pulling of
the chlorine ion into the internal coordination leads to distortion of the MeN4 coordination
plane, which is reflected in a decrease in the N — Cu — N coordination angles (88.69 and
162.63°) (Table 3) compared to the correct angles of 90 and 180°. The getting out of the Cu
atom from the plane of the other four N? atoms towards CI is 0.3064 A. The CI1 atom, in
turn, participates in the formation of an intramolecular hydrogen bond with the H-atoms of
four amines N*® simultaneously: distances are N*... CI* - 195 A, H'... Cl - 2.36 A, and the
angle N*-H'... Cl is 155.35 °.

The lengths of the Cu - N coordination bonds are 2.023 (2) A. They are slightly
shortened in comparison with bonds in related complexes, for example, in complex tetra-p-
acetato-bis[(5-amino-2-methylsulfanyl-1,3,4-thiadiazole-xN*)copper(11)], these bonds take the
value 2.180 (3) A, which corresponds to the sum of their covalent radii. This elongation is
apparently associated with the presence of additional Cu - CI coordination.



Table 2

Basic crystallographic parameters and characteristics of an X-ray diffraction experiment for
structure [Cu(L)4CI]CI.

Molecular Formula CuC16H28N12S5Cl2 Crystal dimensions 0.19x0.13x0.70
(mm)
M.g/mol™ 779.42 Thin, Tmax 0.777,0.908
Syngonia Tetragonal Hexp (MM™) 1.401
Space group P4/ncc Reflections 1422
z 4 Reflections ¢ 1>20(1) 1064
a=b, A 12.277(2) R1(I>20(1) and all) 0.1658 (0.0646)
c, A 21.269(4) WR> 0.0720 (0.0769)
a, B,y (°) 90, 90, 90 S 1.101
v, A3 3206.0(12) Apmax, Apmin (8 A®) 0.718, -0.620
p, r/em’ 1.615

In the crystal structure of [Cu(L)4Cl] CI, in addition to the above intramolecular
hydrogen bonds, there are also intermolecular H-bonds. The second chlorine ion, located in
the outer sphere of the complex, is hydrogen bonded with another (not participating in the
intramolecular hydrogen bond) atom H® of the amine N*. The parameters of this H-bond are
as follows: the N°... Cl distance is 3.178 A, H®... Cl - 2.39 A, and the CI... H®-N® angle is
171.36°. The outer ion (CI?) is also located on the fourth-order axis; therefore, this
transformation in the crystal packing forms a layer perpendicular to the fourth-order

symmetry axis (Fig. 3).

A) B)
Fig. 3. Packing of structural unit cells. Pictures from A) “b” and B) “c” axis.
Table 3
Bond lengths and bond angles in the structure of [Cu(L)4CI]CI.

Bond d, A Bond d, A Bond d, A
cu'-Ccl* 2,682 N™-N? 1.385(6) N-H® 0.83(7)
Cu™-N? 2,009 N™-C? 1.293(6) N*-H’ 0.85(6)
st.c? 1.745(5) N%-C? 1.315(6) C3-H*A 0,970
St.Ct 1.745(5) N3-C? 1.327(6) C3-H® 0,971
S%-C? 1.733(5) c-C* 1.522(8) C*-H™A 0,960
s°-C? 1.814(5)

Angle o, deg Angle o, deg Angle o, deg
CI*-Cu™-N? 98,7 C-N°-H’ 113(4) H*-c*-C* 110,3
N?-Cu’-N? 162,6 HE-N3-H’ 127(6) ST-CL-N? 112.6(3)




N?-Cu’-N’ 88,7 S.-C%-S° 119.9(3) ST.CLN? 122.1(4)
C%s™-C! 86.9(2) ST-C%N? 114.7(4) NZ-C™-N? 125.3(4)
C%S%C? 100.6(2) SZCENT 125.3(4) C3-C*-H™ 109,4
NZ-N'-C? 111.8(4) SZCE-H™ 110,1 C3-C*-H™® 109,5
Cu'™-N“N* 111,6 SZCEH® 110,1 C>-C*-H™ 109,5
Cu'-N%-C" 133,2 S2.C-C” 107.7(4) H*A-C*-H"™® 109,5
N'-NZ-C? 114.0(4) H3A-C3-H3® 108,5 H*A-C*-H*C 109,5
C-N3-H° 120(5) H*#A-cé-c* 110,2 H*B-C*-H*C 109,4

Conclusion: Thus, summarizing the above, it can be noted that copper (II) chloride
forms a complex with a tetragonal pyramidal structure [Cu(L)4sCI]CI with 2-amino-5-
ethylthio-1,3,4-thiadiazole, in the inner sphere which four ligand molecules are coordinated to
the complexing ion; the fifth position is occupied by a chlorine atom, the second chlorine
atom is located in the outer sphere, and a complex of the cationic type is formed.

SYNTHESIS AND INVESTIGATION OF STRUCTURE OF COMPLEX OF Cu(Il)
CHLORIDE WITH 2-AMINO-5-ETHYLE-1,3,4-THIADIAZOLE

Kadirova S., Torambetov B., Parpiev N., Abdreymov A.
Summary

This paper presents the results on the synthesis and study of the structure of a new
mononuclear complex of copper chloride with 2-amino 5-ethylthio-1,3,4-thiadiazole. Using
the methods of IR spectroscopy and X-ray diffraction analysis, the structure of the complex
was studied. It was shown that copper (I1) chloride forms a five-coordination complex with a
tetragonal-pyramidal structure with 2-amino-5-ethylthio-1,3,4-thiadiazole, in the inner sphere
of which four ligand molecules are coordinated to the complexing agent; the fifth position is
occupied by a chlorine atom, the second chlorine atom is located in the outer sphere forming a
cationic complex.
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AVTOMOBIL NOQLIYYATI VASITOLORINDON ATILAN QAZLARLIN
KATALITIK OKSIDLOSDIRILMOSI

Mblikova I.H., Nasiri F.M., Aykan N.F., Calahli A.M., Musazads K.S., Yunisova F.O.,
Aliyeva N.R., Macidova D.S.

Azarbaycan Milli EA-nin akad. M.Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu; AZ
1143 Baki, H.Cavid pr., 113. e-mail: iradam@rambler.ru

Acar sozlar: katalizator, karbohidrogenlor, katalitik sistemlor, monooksid, propan.

Keywords: catalyst, organic compounds, catalytic systems, monoxide, propane.

Knroueevie cnosa: Kamanusamop, opcanudecKue coeduHeHuﬂ, KamaaumudecxKue
cucmemaul, MOHOOKCMO, nponau.

[k dofs olaraq yeni tip torkibindo giymatli metal oksidlori saxlamayan katalitik sistemlor
konstruksiya edilmis, onlarin karbon monooksidin tullant1 gazlarinda tam zorarsizlosdirilmasi
vo digor ugucu karboridrogenlorlo birlikds dorin oksidlosma prosesinin - mumkanliyu
gostorilmigdir. Miioyyon edilmisdir ki, Al2O3z, SiO2, TiOz iizerina ¢okdiiriilmiis osasini
vanadium, fosfor oksidlori toskil edon katalizatorlarin aktivliyi onlarin Cu, Cr, Co, Zn
oksidlari ilo modifikasiyasi naticasindo 30-40% yiiksolorak dorin oksidlogsma prosesinin
konversiyasini 95-100%-o ¢atdirirlar.

Sonaye proseslorindon vo avtomobil nogliyyati vasitolorindon atmosfers ¢coxlu miqgdarda
CO, Nox, karbohidrogenklar, lizvi birlogsmolor atilaraq otraf miihitin  ¢irklonmosina sobab
olur. Otraf miihito atilan toksiki qazlarin ¢ox hissasi metallurgiya, istilik-energetik
miiossisalorinin (~50%), son dovrlords isa diinyada avtomobil naqliyyatinin siiratli inkisafi
sahasindo iso onun payina (~20%) diisiir [1-6]. Bu istigamatdo on miithiim problem yiiksok
effektliyo malik olan vo ucuz basa golon katalitik sistemlorin totbiq edilmosidir. Avtomobil
naqgliyyatinin siiratli inkisafi daginmalarin oksoriyystinin bu ndviin iizorino diismosi, biitiin
tosarriifat sahalorinds onlarin miixtalif texniki novlsrindon istifads va insanlarin istifads etdiyi
on kiitlovi nagliyyat ndvii olmasi ilo olagadardir. Odur ki, bu avtomobil vasitolorinin istismari
zamani islonmis gazlarin torkibindo otraf miihito ¢coxlu miqdarda zohorli maddslorin atilmasi
qac¢ilmazdir.

Sonaye miiossisolorindo vo avtomobil naqgliyyati vasitolorindon otraf miihito atilan
tullanti qazlarmm miqdart ildon ilo yiliksolmokdo davam edir. Xiisusilo daxili yanma
miiharriklorindan 0,3-12% karbon monooksid, 0,5-1.0%NOx qazlari, 0, 2-3% CxHy, 0,1-3%
tizvit birlosmalor, 3-10% su buxari, I-15% qurum vo karbon qazi, dizel yanacagi ilo
1slayanlordan olave olaraq SOz da straf miihits atilir. Tullant1 qazlarinin terkibinde bu kimi bir
¢ox zororli qazlarin otraf miihito atilmasmnin normalari vo miqdarlarina bir ¢ox «avro»
standartlar1 qoyulsa da, oksor hallarda onlara riayot olunmur ki, bu da bir sira problemlorlo
baghdir.

Avtonoqliyyat vasitolorinin iglonmis qazlarin vo digor tullantilarin torkibindoki CO,
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NOx vo s. tullantilarin zorarsizlogdirilmasi hal-hazirda olvan vo nadir metallar ssasinda
hazirlanmis Kkatalizatorlarin istiraki ilo aparilir. Bu Kkatalizatorlar digor torkibds olan
katalizatorlardan, yoni oksid katalizatorlar, digor metal saxlayan sistemlordon yiiksok
aktivliklori ilo sesilso do, onlarin golocok perspektivliklori hom iqtisadi baximdan, hom do
onlarin ehtiyatlarinin azalmast baximindan mahdud hesab olunur.

Tacriibi hissa

Vanadium, molibden, fosfor oksidlari asasinda Al2O3, SiO; lizarina ¢okdiiriilmiis vo
bir sira promotorlar slavs olunaraq katalitik sistemlorin alinmasi vo CO-nun oksidlosmasi
prosesinda onlarin aktivliyinin 6yranilmasi, alinan maddoslorin analizi, tocriibalorin aparilmasi
vo digor texniki mosalolor bizim torafimizdon dyranilmisdir. Ilkin olaraq asas kimi gotiiriilon
vanadiurn-fosfor katalizatoru sintez olunmusdur. Katalizator niimunalori malum Usullarla
alinaraq aliminium oksid va silisium oksid tizorina ¢okdiiriilmiis vo hopdurulmusdur. Daha
sonra katalizatorlar moalum Usullarla termiki islonmadan kegmisdir. Bundan sonra katalizator
soyudularaq xirdalanir, slonir vo biza lazim olan 0,2-0.8 mm 6l¢ilu (vs ya 0.2-0.4; 0.4-0,6;
0.6-0,8 mm) hissalara ayrilir. Bu clr katalizator niimunslori «yeni sintez olunmus»
niimunalar kimi adlandirilir. Bu zaman gétiiriilmiis ilkin maddslordon asili olaraq V:P =-1:10
kimi nisbotlorindo katalizator niimunolori alinir. Qeyd edok ki,  dasiyicilar tizorino
cokdiirilmiis vo ya hopdurulmus oasas aktiv kiitlo Umumi Kkatalitik sistemin 8-10%-ni toskil
edir.

Sintez olunmus katalitik sistemlorin CO-nun, Ci-c, karbohidrogenlorinin vo NOx
qazlarmin  ¢evrilmosi, oksidlosmosi  reaksiyalarinda  aktivliyinin  vo kinetik
qanunauygunluglarimin tadqiqi agiq axinli va impuls sistemli reaktorlarda aparilmisdir.

Qaz qarisiglart CO+He, Oz+He, CO2+He, CO+0O,+He, NO+He, NO2+He, CH4+He,
CoHs+He, C3Hg+He, CsHiotHe vo onlarin garisigi miioyyon hocmi qatiliglarda (hocm%)
hazirlanmis vo hava baloniarina doldurulmusdur. Bozilori iso bilavasito reaksiyalardan ovval
molum metodlarla hazirlanaraq sistemo verilmisdir. Qaz qarisiglart CO (0.5-5,0%), CO2(2-
15%), 02(1-20%), CxHy(0,5-2,0%), H20(1-20%), NO-200-600ppm, NO>—200-1000ppm,
torkibindo gotiiriilmiisdiir ki, bu hom real avtomobil, hom istilik enerjisi miiossisalori, hom do
neft ayirma, neft-kimya sonaye miiossisolorinin tullanti qazlarinin torkibine yaxindir. Eyni
zamanda kinetik tadqiqatlarda qazlarin model kimi ayrica hazirlanmis qarisiglarindan isdifads
olunmugdur. CO, CO2, NOx vo karbohidrogenlorin analizi AMX-beed (kalorometr) vo SVET-
500 xromotoqraflarinda apanlmigdir. Qaz dasiyict He (helium), alinan CO, CO2 va
karbohidrogenlorin ayrilmasi "Poropak Q" ilo doldurulmus kolonda (uzunlugu 3,0 m) 30-
90°C-ds programlasmis temperatur (3°C/daq) rejimmdos aparilmisdir. Qeyd edok ki, karbon
monooksid qati sulfat tursusunun qarisqa tursusuna tasirindan alinib. Oz, N2 vo CO isa paralel
kalonda NaX seoliti (uzunlug 1.2 m) He-un siirati 50 ml/dog, N2O vo NOziso CKT markali
aktivlogsmis komiirdon isdifado etmoklo analiz edilmisdir. Digar tizvi birlogsmolor, aseton,
benzol, toluol, xlorbenzollar vo diger niimunslar gotiirilmakls 3m kolonda xromoton
tizarinds SE-30 olan dasiyici-adsorbentdan istifads etrnoklo analiz edilmisdir.

Sintez olunaraq aktivlogdirilmis (I); iizorino promotorlar slave edilmis (Cr,O; vo ya
Co,0;) (I); dezaktivlosmoys moruz qalmis (II) nimunslorinin adsorbsiya izotermloari,
desorbsiya oyrilorinin qurulmasi, katalizator mosamalorinin hocmlorinin onlarin 6l¢iilorindon
asil1 paylanma ganunauygunluglari, BET Usulu ils sathin toyini va S. tadqiq edilmisdir.

Alinmis naticolordon goriindiiyii kimi I vo II nlimunalorinin qiymatlori bir-birinden
hom adsorbsiya, hom do desorbsiya zamani koskin forglonmir, lakin III niimunenin, yoni
gismon dezaktivlosmoyo moruz galmis katalizatorun sothinin vo mosamalorinin hacminin
paylanmasi I vo II niimunalarindon forqlonir. Qeyd edak ki, Co va Cr oksidlori slave olunmus
niimunalor Uglin adsorbsiya vo desorbsiya izotermlorinin nisbi tozyiqdon P/Po asili
paylanmast vo P/Po asili paylanmasi molum qanunauygunluqglar {izro bas vermasi do
gOstorilmisdir.



Sintez olunmus katalitik sistemlorin aktivliyi ilkin olaraq 673—723 K temperaturda,
8000-10000 saat™ hocmi siirst intervalinda yoxlanilimsdir. Biitiin hallarda bazis hisse kimi1 V—
P-0O/ALO; vo V—P-0/SiO, katalitik sistemlori gotiiriilorok miixtalif promotorlarin onlarin
aktivliyina tosiri 6yronilmisdir (cadval 1).

Noticalorin analizindon goriindiiyii kimi V-P-Q/ALO; va V-P-O/SiO2 {izorins bir vo
iki név promotorlar siave edilorok CO-nun vo propanin cevrilmasi prosesinds aktivitklori
todqiq olunmusdur. ©lavs edilmis promotorlarin migdari 1-3%-dir. V -P- V-P-Q/ALO; vo
V-P-0/SiO; katalizatoru tizorins ilkin olalaq MgO slavs edildikdon sonra slava edilmis Zn,
Mn, Cu, Co, Cr, Ni oksidlori osasindaki Kkatalitik sistemlor 50-70%-don ¢ox aktivlik
gostormislor. Ilkin slava edilon MgO-un NiO ils avoz edildikde do sonradan hansi olavalor
edilso do, CO-nun va C3Hs-in konversiyalarini bir qader artirsa da (70-76%), asash doyisiklik
bas vermomisdir. Cadval 1.

Karbonmonooksid vo propanin oksidlogsmasi reaksiyalari ii¢lin sintez olunmus katalitik
sistemlorin aktivloyinin dasiyicilarin va slavs edilon promotorlarin tobiotindon asililig1.

Katalizator promotor T,K V, saat™ Konversiya,%
P1 P2 CO CsHs
V-P-0/SiO, - - 573 8000 40 50
- Zn 573 8000 45 54
Mg - 673 8000 45 56
Co - 673 8000 50 58
- Cu 673 8000 68 62
Cr - 673 8000 68 61
Ni - 673 8000 52 48
- Zn 723 10000 50 55
Co - 723 10000 54 62
- Cu 723 10000 70 65
Cr - 723 10000 74 66
V-P-0O/Al,04 - - 673 8000 42 52
Mg - 723 10000 46 60
- Zn 673 8000 48 61
Ni - 673 8000 80 54
- Cu 723 10000 55 60
Cr - 673 8000 70 65
Cr - 673 8000 70 66
- Cu 723 10000 76 70
723 10000 72 68
V-P-0/SiO, Mg Zn 673 8000 47 54
Mg Cu 673 8000 70 64
Mg Co 673 8000 52 56
Mg Co 723 10000 60 65
Mg Cr 673 8000 72 65
Zn Cu 673 8000 75 78
Zn Co 723 10000 60 60
Zn Cr 723 10000 62 60
Ni Co 723 10000 73 65
V-P-0/SiO, Cu Co 673 8000 80 73
Co Cu 723 10000 82 73
Cu Cr 673 8000 92 90
Cu Cr 723 10000 96 96
Co Cr 673 8000 84 90
Co Mn 723 10000 78 70
V-P-O/Al,03 Cu Cr 673 8000 96 97
Cu Cr 723 10000 97 95
Cu Co 673 8000 88 83
Co Cr 673 8000 90 84
Cr Co 723 10000 92 84
Mg Cu 673 8000 70 68
Mg Co 723 10000 64 70




Cadvaldaki naticalordon gorinduyd kimi 1- 3% CuO va sonra da 1-3% Co0,0; va ya
Cr203 olave edilmoklo alinmis katalitik sistemlor istor karbon monooksidin konversiyasinda,
istarsa do propanin ¢evrilmoasinda yiiksok 90-95% aktivlik niimayis etdirmislor.
Torafimizdon ilkin olaraq karbon monooksidin oksigenlo nisbatinin CO:O2 oksidlosma
reaksiyasina tasiri dyronilmisdir (codval 2).

Cadval 2.

CO:0; nisbatinin karbon monooksidin konversiyasina tosiri T=713K, V=10000 saat ™.

Katalizatorlar CO:0 nisbatlarinde CO-nun konversiyasi
0.5:1 1:1 1:5 1:10 1:20
V-P-0/Si02 3 13 18 27 46
V-P-Q/AlOs 5 15 20 34 48
V-P-Q/ALO; +2%Mg 6 15 31 53 61
V-P-Q/ALO; +2%Cu 8 20 41 81 87
V-P-Q/ALO; +1%Cu 7 18 37 73 86
V-P-Q/ALO; +2%Cu+2%Cr 10 50 80 98 100
V-P-Q/ALO; +2%Cu+1%Cr 8 46 64 83 93

flkin morholodo sintez olunmus vo yiiksok aktivlik niimayis etdirmis katalitik
sistemlordon bozilori segilorok onlarin sothindo CO:02=0,5-1:20 nisbotlori intervalinda
oksidlosmo reaksiyasi todqiq edilmisdir (cadvel2). Naticolordon goriiniir ki, CO:02-0.5:1 va
1:1 nisbatlorinde CO-nun konversiyast V-P-O/SiO, vo V-P-O/ALO; Katalizatorlarn istiraki
ilo cox asagidir.

Daha sonra sonaye qaz tullantilarinda vo avtomobil yanacaqlariin torkibinds bir ¢ox
Uzvi birlogsmolorin, 0 ciimladon izopropil spirtinin, asetonun, benzolun, monoxlor va
dixlorbenzolun, toluolun mdvcud oidugunu nozeors alaraq, diger karbohidrogenlorlo yanasi
onlarin da oksidlosma proseslarinin 6yronilmasi ¢OX vacib
problemlardon hesab olunur. On yaxsi naticalor burada da V-P-O/Al>03+CuO+Cr203 katalitik
sistemlori gostormisdir (sokil 1).
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Sakil 1. Miixtalif katalitik sistemlorin Uzvi birlosmolorin (aseton, izopropil spirti,
benzollar) oksidlosmasi prosesinds aktivliklori. CO:02:H20:C0O2:CxHy=1:20:5:10:6.
1-V-P-0/Si02+Mg, 2— V-P-O/Al;03+Cu0O, 3- V-P-O/Al;03+Zn0, 4 V-P-
O/AIl,03+Cr203, 5-V-P-O/Al03+1%Cu+1%Cr, 6— V-P-O/Al,03+2%Cu+2%Cr.

Secilmis bu aktiv katalitik sisternin iizorindo geyd olunmus karbohidrogenlorls
birlikdo digor lizvi birlosmoalorin do konversiyasini dyronmisik. Buradan da aydin olur ki,
temperaturun 633-673 Kqiymotlorindo CO-nun 100%-likkonversiyasi, C3Hg-CsH1o-nun 95—
96%-likkonversiyast haddinds  {izvibirlosmalarinkonversiyast ~ dayliksokolub ~ 97-98%
toskiledir (sakil 2).
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Sakil 2. V-P-O/Al;03+2%Cu+2%Cr katalitik sistemi iizorindo karbohidrogenlor, CO
vo Uzvi birlosmolorin oksidlosmo temperaturun tosiri. 1-CO, 2-CsHg, 3-CsH1o, 4-lzvi
birlogmalor (aseton, i-spirti, benzol, dixlorbenzol, toluol).

CO:02=1:1 va 1:2 mol nisbatlorinds kataliz ¢ox zoaif siiratlo gedir vo praktiki olaraq iki
impulsdan sonra stabillogir. CO:0=l:5 nisbatindo CO-nun oksidlogsmosi 2 dofs artsa da, yens
do ¢ox yiiksok siirat miisahido olunmur. Lakin CO:02=1:10 vo daha ¢ox 1:20 nisbatinda
kinetik ayrinin xarakteri doyismasa do, katalizin yiiksak siiratlo getmasi miisahido olunur.

Naticod
Karbon monooksidin, karbohidrogenlorin, su buxarmin, karbon qazinin real qaz
qarisiglarina yaxin olan nisbatbrinds (CO:02:CxH4:CO2:H20-1:15:6:12:6) oksidlogsmosinda
95-98% CO-nun, 80-85% CxHy-nin ¢evrilmoasini tomin edon aktiv Kkataiitik sistemlor vo
optimal sorait miioyyon edilmisdir. Gostorilmisdir ki, torkibindo Pt, Pd, Au va s. qiymatli
metallar saxlayan katalizatorlarla miiqayisado bizim aldigimiz katalitik sistemlor 200-300K
agag1 temperaturda, yoni 500-700K-do viiksok aktivlik gostarirlor.
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BriepBbeie pazpaboTaHbl KaTaTUTUYECKHE CHCTEMbI HOBOTO THIIA, HE COJEPIKAIIME OKCHIOB
OJIarOpOJHBIX METAJUIOB W IOKa3aHbl BO3MOXXKHOCTH WX TPUMEHEHHUS [UIS TOJHOM
HEUTpaNM3allid MOHOOKCHJA yIjiepoJa B BBIXJOMHBIX Ta3aXx M Mpollecca TIyOOKOro
OKHUCJICHUS C JPYTUMH JIETyYUMHU YTIIEBOAOPOJAMHU. YCTAaHOBIICGHO, YTO aKTUBHOCTH
KaTaJn3aTopoB Ha OCHOBE BaHaaus, OKCHIOB (ochopa, HanecenHsix Ha Al203, SiO2, TiO,
yBennunBaeTcs Ha 30-40% B pesynbraTte nx Moaudukanuu okcugamu Cu, Cr, Co, Zn, n1oBoas
KOHBEPCHIO Mporiecca riyookoro okucienus 10 95-100%.

CATALYTIC OXIDATION OF GAS EMITTED BY INDUSTRIAL WASTE AND
MOTOR VEHICLES

Melikova I.G., Yfsiri F.M., Aykan N.F., Salahli A.M., Musazade K.Sh.,
Yunisova F.A., Aliyeva N.R., Majidova D.S.

Summary

For the first time, a new type of catalyst system that does not contain noble metal oxides have
been developed and the possibilities of their application for the complete neutralization of
carbon monoxide in exhaust gases and the process of deep oxidation with other volatile
hydrocarbons are shown. It has been found that the activity of catalysts for vanadium,
phosphorus oxides supported on Al2O3, SiO2, TiO> increases by 30-40% as a result of their
modification with Cu, Cr, Co, Zn oxides, bringing the conversion of the deep oxidation
process to 95-100%.

AZORBAYCAN VO TURKiYO ARASINDA INVESTIiSiYA OMOKDASLIGININ
GOLOCOK PERSPEKTIVLORI

Riistombayov H.B., Bagwrova G.B., Ibrahimov T.T.

Baki Déviat Universiteti _
Azarbaycan Respublikasi Doviat GOMrik Komitasi Markazi GOMrik Ekspertizast Idarasi

Acar sozlor: Azarbaycan, Tiirkiya, investisiya amokdagshg, birgo layihalor.

Keywords: Azerbaijan, Turkey, investment cooperation, joint projects.

KuaroueBble cioBa: Azepoaiiodcan, Typyus, uneecmuyuoHnoe compyOHUYecmso,
COBMeCNIHble NPOEKNibl.

Bir olkoyo birbasa Xarici investisiya hocminin artirillmasinda yalniz “iqtisadi
determinantlar" 1 deyil, "cografi determinantlarin" da tosirli bir rol oynadigi haqigstdir. Bu
baximdan, Azorbaycanin Tiirkiys ilo qonsulug mévqgeyinde yerlosmasi vo hamginin, iqtisadi
olagoalorin somarali hoyata kecirilmasi iki 6lko arasinda bir ¢cox sahslordo qarsiligli omokdasliq
ucun olverigli imkanlar yaratmigdir. Miistoqillik qazandigi ildon bori, Tlrk is adamlar
Azaorbaycana sarmays qoymaqla hor iki 6lkonin iqtisadi inkisafina tohfo vermo sliuru ilo
ohomiyyatli 6hdsliklor gotiirmiisdiirlor. Bu giin 6lkslorimiz arasinda olagelor hom do strateji
omokdasliq c¢orgivasindo foaliyyot gostorir. Tiirkiyo-Azorbaycan miinasibotlori ¢oxsaxoli
xarakter dasiyir. Bu coxolguliliyln vacib cohatlorindon biri  do ikitorafli iqtisadi
miinasibotlordir. Ikitorafli igtisadi miinasibotlordo qarsiligh investisiyalar vo ikitorofli ticarot
hocmi ilbail ohomiyyatli doracodo artmaqdadir. Tiirkiyonin Azorbaycandaki geyri-neft
sektoru, Azorbaycanin enerji sektorundaki investisiyalar1 xtisusilo iki 6lka, solahiyyatlilor vo
miitoxassislor tarafindon daim vurgulanir.

2015-ci ilin ortalarindan baslayaraq, Azerbaycan hokumati torafinden 6lkads biznes vo
investisiya miihitinin daha da yaxsilasdirilmasi (prosedurlarin asanlasdirilmasi, lisenziya vo
icazalorin azaldilmasi vo s.), sahibkarliq sahasindo olan yoxlamalarin 2021-ci iladoek olan
miiddoto gqisman dayandirilmasi, investisiyalarin tosviq edilmasi (buna misal olarag,



“investisiya togviqi sonadi”nin totbiqi vo homin sonadi alanlara 7 il middotino vergi
giizostlorinin verilmasi, habelo layiho ¢orgivasindo idxal olunan texnika vo texnologiyalarin
ODV vo riisumdan azad edilmasi), sonaye parklarinin yaradilmasi (parklarin rezidentlorine do
7 il miiddotine vergi giizostlori totbiq olunur, habelo onlarin istehsal moagsadi ii¢lin idxal
etdiklori texnika vo texnologiyalar ©DV-don vo risumdan azad olunur), yerli istehsalin
himays edilmasi vo daxili bazarin qorunmasi, geyri-neft ixracinin stimullasdirilmasi (ixrac
togviqinin totbiqi, xarici 6lkolords ixrac missiyalarinin toskili vo ticarat evlorinin agilmasi vo
S.), ldxal-ixrac omoliyyatlart sahosindo miitoroqqi mexanizmlorin (yasil dohliz, elektron
boyanetmo vo S.) totbiqi, bir swra kond tosorriifati mohsullarinin  istehsalinin
subsidiyalasdirilmast vo s. Kimi c¢ox sayda qorarlar qobul edilib vo todbirlor hoyata
kegirilib.(4)

Azorbaycan Respublikasinin milli iqtisadiyyat perspektivi lizro Strateji Yol Xoritosino
osason, osas hodoflordon biri kimi 2025-ci ilodok vo ondan sonraki dovrdo geyri-neft
sektoruna olavo investisiya qoyuluslart daha rogabotli iqtisadiyyatin vacib harokatverici
qiivvasi olacaqdir. Bu sababdon golocokdo sonaye vo xidmot sektorlarina birbasa xarici
investisiyalar daha genis miqyasda colb edilocokdir. Texnologiya, bacariglar va global doyer
zoncirlorino ¢ixis toklif edon iri xarici sirkotlorin qeyri-neft sektoruna investisiya yatirimi
Azorbaycanin qlobal iqtisadi xoritado yerini mohkomlondiracokdir. Azorbaycana Xarici
investorlar strateji olaraq li¢ aspekt iizro colb edilocakdir: son doraco calbedici investisiya
imkanlarinin yaradilmasi (mosolon, muasir infrastruktura malik sonaye parklari); aparici
beynolxalq sirkotloro moagsadyonlii ¢ix1s; moveud vo golocok investorlar tiglin birinci sinif
xidmotlor. 2025-cCi ildon sonraki dovrds ixrac tokco mal deyil, hom do xidmot ¢esidinin
artmas1 hesabimna saxolonocok vo bdyiiyocokdir. ixracin artan mohsul vo xidmot sayma
osaslanmasi neft vo qaz qiymotlorindoki doyigkonliklordon asililigi azaldib, xarici valyuta
golirini sabitlogdiracokdir.(5)

2021-ci ilin yanvar-fevral aylarinda respublikamizda osas kapitala 1338,4 milyon manat
mobloginds, yaxud 2020-ci ilin mivafig dovri ilo miiqayisado 32,0 faiz az vosait
yonoldilmisdir. Neft-qaz sektoruna yatirilmis investisiyalarin hacmi 13,5 faiz, qeyri neft-qaz
sektoruna yonoldilon vosaitin hacmi 49,0 faiz azalmisdir (1). Lakin Tiirkiys ilo aramizdaki
artan istiqgamatde inkisaf edon qarsiliqlt idxal-ixrac amaliyyatlarinin hacmins pandemiyanin
yaratmig oldugu gorginliklor ciddi tosir gostormayib (2). Belo ki, 2020-ci ilde Tiirkiys ilo
imumi ticarat dovriyyomiz 4160824.69 min ABS dollar1 toskil etmisdir (3). Pandemiyanin
tosirlori azaldiqca qarsiliqh ticarst dovriyyesinin siiratlo yiliksolocok vo dovlet bagcilarinin
2023-cu ilo qoydugu 15 milyard dollar ticarst dovriyyssi hodofino ¢atmaq Ugun six
omokdasliq davam edocokdir.(2) Homginin onu da qeyd etmok lazimdir ki, iki 6lko arasinda
investisiya omokdasligi da inkisaf etmokdodir. S6zstiz ki, azoli Azorbaycan torpaglarinin
isgaldan azad edilmasi vo bu regionda hayatin yenidon canlandirilmasi ilo bagli hazirlanmis
layiholords Tiirkiyonin yaxindan istiraki bunun bariz niimunassidir.

Azorbaycan ilo Tiirkiye arasinda 30 ildo 200-don ¢ox miiqavile, protokol vo baonzar
sonad imzalanmigdir. Bu giino qodor 6lkomizdoki manzil, yol, korpu, otel, is morkozi va s.
363 layihado tlrk imzasi vardir. Hazirda Tiirkiyodon Azorbaycana qoyulmus investisiya
hocmi 13 milyard dollar, Azorbaycandan Tiirkiyoys edilmis sormays yatirimlari iso 19,5
milyard dollar toskil etmokdadir. Tiirkiyo 6lkomizdo, asason, geyri-neft sektoruna Azorbaycan
1so Tirkiyads energetika vo kimya sahalorino kapital axini yaradir. Tiirkiyade 2000-9 yaxin
Azorbaycan, Olkomizdo iso 4200-don artiq Tiirkiys sirkoti foaliyyot gostormokdadir.
Azorbaycan bu gun Tirkiyodo on boOylk investisiya yatiran 06lko soviyyasino catib.
Tiirkiyadoki istor sirkat say1, istorss do investisiya hocmina gora Azarbaycan Morkozi Asiya
vo Qafqaz olkolori arasinda ilk siradadir (2). Azorbaycanin Tiirkiyadoki on boylik investisiya
yatirimgilarindan olan SOCAR STAR Rafineri, TANAP, SOCAR Terminal vo Petkim Kiilok
Elektrik Stansiyasi Kimi investisiyalar1 hoyata kecirmis, bunlarin hor biri 6z saholorinds
nohang Kimi xarakterizs edilo bilor. Nohayat, 2019-cu ilin iyun ayinda EWE Tiirkiys Holdingi



vo toromo sirkotlori Bursagaz, Kayserigaz, EWE Enerji, Enervis vo Millenicom alinmisdir.
Tiirkiyonin ilk vo tok inteqrasiya edilmis neft-kimya fabriki olan Petkimin, umumi istehsal
giict 3.6 milyon tondur. (6) SOCAR-1n Izmirds qurdugu "Star" zavodunun ardinca "Merkuri"
layihosinin ger¢oklogmosi ilo Azaorbaycan Tiirkiyadoki on boyiik xarici sormayagi olacaqdir.
Onu da geyd etmok lazimdir ki, SOCAR son illor Tiirkiyado timumi doyeri 13 mlird. dollardan
artiq olan investisiya layiholori reallagdirmisdir. 2019-cu ildo 3,4 milyon ton istehsal ilo tarixi
bir rekorda imza atan Petkim, Kovid-19 pandemiyasina baxmayaraq 2020-ci ilds ugurlu bir
natico gostormigdir. 2020-ci ilin ilk doqquz ayinda, 6ten ilin eyni dovriine nozoran 36%
nisbotindo gazancini artiraraq 311 milyon liro soviyyesina yiiksoldon Petkim Tiirkiys ii¢lin
lazimli mohsullarin istehsalina davam etdi. (9) Tiirkiys iso Azarbaycanin geyri-neft sektoruna
on bOylk yatinm edon Olkadir. Burada 4 min nofors yaxin is adami 47 min insanin
masgullugunu tomin etmisdir.

Tirkiys ilo Azorbaycan arasinda 1 Mart 2021-ci il tarixindo qiivvoys minmis
Preferensial Ticarot Sazisi ikitorafli ticaroti dorinlosdirmok vo saxolondirmok baximindan
vacibdir. Azarbaycan ilo Tiirkiys arasinda artan iqtisadi amokdashq, Orta Asiyadaki tiirk
cumhuriyyatloriylo birlikdo foaliyyoti giiclondirocokdir.(10) Preferensial Ticarat Sazisi bir
torofdon iki Olkenin istehsalgilarni qorumag, diger torofdon do ticarot olagolorini
genislondirmok mogsadi dasiyir. Bu sazis iki 6lko arasinda garsiligl ticarat miinasibatlorino
miihiim tohfa veracok. Gomriik riisumlarinin azaldilmasi, bazi mallarda iso tamamilo aradan
qaldirilmasi iki 6lkonin moahsullarinin ragabat gabiliyyatini daha da artiracaqdir.

Bas nazir ©li Osadov va Tiirkiyanin Kond Tasarriifati vo Meso Naziri Dr. Bakir
Pakdemirli arasinda kegirilmis goriisdo Tiirkiyonin ermoni isgalindan azad edilmis bélgalarin
kand tosarriifatinin inkisafi tiglin - fermerlorin tolimina, suvarma vo mesa tosarriifati ilobagl
masalolords Azarbaycana hor clr doastok veracoyi bildirilib.(8)

2 aprel 2021-ci il tarixindo Azarbaycan vo Tiirkiyo arasinda rogomsal ticarot Anlagma
Memorandumu  imzalanitb. Memorandumun ticarat olagolorinin  yeni  miistovido
genislondirilmasino, mal vo xidmotlorin muasir vasitalorlo ticaroatino vo iki 6lko arasinda
rogomsallagma prosesinin inkisafina tokan veracayi gqeyd olunub.(11)

Azorbaycanla "bir millot birlikde golocok" siiar1 ilo horokot edon Tiirkiyonin, isgaldan
azad olan Dagliq Qarabagin yenidon qurulmasina 27 milyard dollarliq bir sermaya proqrami
aciglanmisdir. (7) Mineral yanacaq istehsalinin 8 qat artacagi bolgado, insaat sektoru, sonaye,
kond tosorriifatt vo xidmot saholorinds do investisiya imkanlart movcuddur. Eyni zamanda
infrastruktur layiholorindo, Fiizuli-Susa arasindaki Zofor yolu, Togana-Kalbacar yolu, habelo
Fiizulido tikilocok hava limanmin tikintisindo tlrk sirkotlori foal istirak edocokdir.
Azorbaycanda hoyata kegirilon quruculuqg islori, habelo sosial-igtisadi inkisafa dair Milli
Prioritetlorin gabul edilmasi tlrk investorlar t¢lin genis imkanlar vo perspektivlor vad edir.

10 noyabr razilasmasina asason, Ermonistan orazisindon Naxgivana birbasa naqliyyat
dohlizinin agilmasi planlagdirilir. Naxc¢ivan dohlizi Azorbaycanla Tiirkiyoni daha da
yaxinlasdiracaq ¢ox dnomli bir layihodir. Bunun hoyata kegmasi ilo Tiirkiyodon Azorbaycana
catmaqg Ucun got edilocok mosafodo ciddi azalma olacag. Digor torofdon, Turkiys ixrac
mohsullarinin Orta Asiyaya c¢atdirilmasinda yeni bir marsrut agilmis olacaq. Istor domiryolu,
istarso do avtomobil yolu ilo buradan mallarin gdnderilmasi {igiin got edilon masafs qisalacaq,
dasinma xorclori azalacaq. Bu layihonin gergoklogmosi Tiirkiyo {i¢lin do bdyiik 6nom dasiyir.
Bu, iki olkoni bir-birino daha da yaximlasdiracaq regional layiho olmagla, butln tirk
diinyasinin bir-birino inteqrasiyasinda mihium rol oynayacag.
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FUTURE PERSPECTIVES OF INVESTMENT COOPERATION BETWEEN
AZERBAIJAN AND TURKEY

Rustambeyov H.B., Bagirova G.B., Ibrahimov T.T.
Summary

It is a fact that not only "economic determinants" but also "geographical determinants"
play an effective role in increasing the volume of foreign direct investment in a country. In
this regard, Azerbaijan's proximity to Turkey, as well as the effective implementation of
economic relations, have created favorable conditions for mutual cooperation between the two
countries in many areas. Since gaining independence, Turkish businessmen have made
significant commitments by investing in Azerbaijan, with a view to contributing to the
economic development of both countries. Today, relations between our countries also operate
within the framework of strategic cooperation. Turkish-Azerbaijani relations are multifaceted.
One of the important aspects of this multidimensionality is bilateral economic relations.
Mutual investment and bilateral trade in bilateral economic relations are growing significantly
every year. Turkey's non-oil sector in Azerbaijan, Azerbaijan's investments in the energy
sector are constantly emphasized, especially by the two countries, officials and experts.

BYAYIHUE HEPCIHHEKTUBbl HHBECTHIHTHOHHOT'O COTPYITHUYECTBA
A3BEPBAUKAHA U TYPIIUN

Pycmamoeee X.b., bazuposa I'.b., Hopazumoe T.T.
Pe3zome

D710 ¢akT, 9YTO HE TOJIBKO «IKOHOMHUYECKUE ACTCPMHHAHTBI», HO M «TreorpapuiecKue
JIETEPMUHAHTBDY UTPAOT dPPEKTUBHYIO POJIbh B YBEIWYCHUH 00beMa MPSMBIX WHOCTPAHHBIX
WHBECTHIIMH B CTpaHy. B »Toil cBsizm Onm3ocTh AsepOaiimkana k Typrouu, a Takxe
3¢ (HEeKTHBHOE OCYIIECTBICHHE DJKOHOMHUYECKHX OTHOIICHUW CcO37alu  OJarompusTHbIE
YCJIOBHS TSI B3aMMHOTO COTPYAHHYECTBA MEXIY NBYMsI CTpaHamMu BO MHOTHX cdepax. C
MOMEHTa OOpETeHHsI HE3aBHUCHMOCTH TYpelKHe OM3HEeCMEHBI B3sUIM Ha ce0s 3HAYUTENbHBIC
00s13aTebCTBA IO HWHBECTHPOBAHUIO B A3sepOaifjpkaH ¢ I1IeJbI0 BHECEHUs BKJIaJga B
IKOHOMHYECKOE pa3BuTHe 00eux crpaH. CeroiHs OTHOIICHHUS MEXIYy HAIIUMHU CTpaHAMHU
TaK)K€  Pa3BUBAIOTCS B  paMKaX  CTPATETMYECKOTO  COTPYJIHHYECTBA.  Typerko-
azepOalipKaHCKUE OTHOIICHUS MHOTOrpaHHbl. OIHUM U3 BaXHBIX AaCIEKTOB JTOM
MHOTOMEPHOCTH  SIBJISIFOTCSL  IBYCTOPDOHHUE SKOHOMHYECKHE OTHOIICHUWS. B3anmHbie
WHBECTULIMM U JBYCTOPOHHSS TOPTOBJIS B JIBYCTOPOHHHUX 3KOHOMUYECKUX OTHOLLICHUSX
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3HAYUTENBHO PACTYT C KaxIeM rogoM. Henedrsnoii cekrop Typuum B AszepOaiimxaHe u
UHBECTULIMU A3sepOailjpkaHa B SHEPreTUYECKHIl CEKTOp IOCTOSHHO MOJYEPKUBAIOTCH,
0Cc00€HHO O(pULIMAIBHBIMHU JIMLIAMH U SKCIIEPTAMHU JIBYX CTpaH.

CYINPAMOJIEKYJISIPHBIE AHCAMBJIA B TIPOHECCAX AHAJIN3A
T'yceitnosa I1. @.

Ianoxcunckuii I'ocyoapcmeennstii Ynueepcumem
huseyn.peri.1969@mail.ru

KiamoueBblie ciioBa: CYNpAaAMOJEKYJIAPHAA XUMUA, KOMNIEMERMAPHOCHDb,
NPUHYUN «XO3AUH-20CMbY», KPAYH-Iup.

Acar sozlar: supramolekulyar kimya, komplementarlig, sahib-qonaqprinsipi, kraun-
efir.

Keywords: supramolecular chemistry, complementarity, host-guest principle, crown
ether.

B cmamve ananuzupyemcs pazeumue cynpamonexynapuou xumuu. OOvacHAomcs
OCHOBHbIEe KOHYEenyuu u cooopaxicenust nayku. Paccmompenul uccneoosanus, cocmasnsowue
OCHOBY ~ CYNPAMONEKVIAPHOU XuMuu 6 ucmopuu Oaunot obnacmu. Ha npumepe
CYNPAMONEKYIAPHLIX COeOUHeHUll npeocmaesieHa uHgopmayus o KpayH-2¢pupax u ux
AHATUMUYECKUXx NOKA3amensx.

CymnpamonekyispHas XMMHUs - 3TO HM3y4eHHE OOBEKTOB OOJbLICH CIIOKHOCTH, YeM
OTJIEJIbHBIE MOJIEKYJIbI, - COBOKYITHOCTEH MOJIEKYJ, KOTOPbIE CBA3BIBAIOTCS M OPraHU3YIOTCS
IIOCPEACTBOM  MEKMOJIEKYJISIPHBIX ~ B3auMonelcTBuil.  KoHcTpympoBaHme M CHHTE3
CYIIpaMOJIEKYJIIPHBIX CHCTEM TpeOyeT B3aUMOJICHCTBUS 3a INpeAeiaMu KOBAaJEHTHOM CBSI3H,
UCIOJIb3Ys, HAIIPUMED, BOJOPOIAHYIO CBA3b, KOOPIMHALMIO METAJUIOB U T-B3aUMOJIECHCTBUS,
yTOOBl COOpaTh BMECTE JUCKpPETHbIE CTpOUTENbHBbIE OJI0KU.CynpaMoieKysipHas XUMHS
CHEeLUANIN3UPYETCsl HA HEKOBAJICHTHBIX B3aMMOAEUCTBUAX. DTU ciaadble U 00paTUMbIE CHIIBI -
Takhe KaK BOJAOPOJHBIE CBSI3U, THAPO(GOOHbIE cuilbl, cuibl Ban-aep-Baanbsca u koopanHanus
METAJUI-IUTaHJ - SBJSIFOTCS  KIIOYOM K TOHUMAHHIO OHMOJIOTMYECKHX IPOLECCOB U
caMoCOOMpaIOIINXCS CUCTEM, a TAK)KE K CO3JIaHUIO CIOXHBIX MAaTepUaOB U MOJIEKYISIPHBIX
MEXaHU3MOB. 3a HECKOJIBKO JECATWIETUH C MOMEHTAa 3apOKJIEHUS CYIPaMOJIEKYJIsIpHAs
XUMHS cTaja MOMCTHMHE MEXIMCUUIUIMHAPHOW 00JacTblo MCCIEN0BAaHUMN, NPEAOCTaBIssA
NOHMMaHHE W  CTUMYJIMpPYd  pa3BUTHE  OWOJOTHHM,  XHMHH, HAaHOTEXHOJIOT U,
MaTepUaIoBeIeHUs U PUZUKH.

K.M.JIen oObsiCHUI 3Ty 001aCTh HAYKH CIeNyIOIUM obpazom: «CymnpamosieKyssipHas
XUMHS — ITOCBHEKJIETOUHAS] XUMUS», U3ydalolllas CTPYKTYpY U (PYHKIMIO acCOoIlMalfii 1ByX
WM 6osiee XUMUYECKUX YacTHll, YIEPKUBAEMBIX BMECTE MEXMOJIEKYJIIPHBIMHU critaMu» [1].
Bo MHoOrux ciydasx KOMIIOHEHTBI, COCTaBISIOLIUE CYNPAMOJIEKYJISIPHbIE CHCTEMBI,
Ha3bIBAIOTCS MOJIEKYJISIPHBIMU PEeLIENTOpPaMHU U cyOCTpaTamu,

Coobpaxxennsn KOHIIETITMUCYTTPAMOJICKYJIIPHON XMMHUH W3BECTHHI JaBHO. Eme B 1891
I. OBIIM OTKPBITHl «COMPATAIOIINE)» COCTUHEHUs LUKIOJAEKCTpUHOB, B 1893 1. A. Bepnep
OTIpeNIeNTAI TTOHATHUSI KOOpAMHAMOHHOW XuMuH, B 1906 r. I1. Dpnux BBen B HayKy HOHSTHE
«penentop», B 1939 r. JI. [lonuHr onucan BogopoaHyo cBsa3b. B 1953 r. V. Vorcon n O.
Kpuxk Bnepseie onucanu crpykrypy JHK, a B 1964 r. V. bym u 3. I'. I'erep cunte3upoBaiu
0CHOBBI Makpouukindeckoro Ludda [2].

B xauecTBe HOBOH 00JIacTH CympamoJIEKYJISIPHOM XUMHH B OyIyIIeM JOKHBI ObLIH
UCIOJB30BAaThCS KOHIenuuu U s3blk. Hapsgy ¢ Jlenom, paGotbr Y. JDx.Ilénepcenm/l.
Jlxx.KpamTakke ChIrpaiy BaXHYIO POJIb B BOSHUKHOBEHUHU U PA3BUTHUU CYIIPAMOJIEKYJIPHOU
xumun. B 1987 romy stum Tpem ydeHbM Obuta mpucyxkzaeHa HobeneBckas mpemus 3a uX


mailto:huseyn.peri.1969@mail.ru

paboTy MO pPa3BUTHIO XMMHUU MaKPOLHMKINYECKHX COCAMHEHHH, KOTOphIE MOTYT CO31aBaTh
CEJIEKTUBHbBIE MOJIEKYJIIPHBIE KOMIUIEKCHI XO35IMH-TOCTb.

B 1990-x romax cympaMmoJeKyJsIpHAas XUMHUS CTaja emie Ooyiee CIOKHOH: Takue
uccnenoBateny, kak Jbxeitme @peitzep Cronmapr, pazpaboTany MOJEKYISPHbIE MEXaHU3MbI
U OYeHb CIIOXKHBIE camocoOuparomuecs CTpyKTypsl, a UtamapBuinHep pa3paboran ceHCOpsl
U METOIBl DJIEKTPOHHOTO M OHOJOTMYECKOro B3auMoAeWcTBUS. B  3TOT mnepuox
NEKTPOXUMUYECKHE U (OTOXMMHUYECKME  MOTHBBI  ObUIM ~ HHTETPUPOBAHBIl B
CYIPaMOJICKYJISIPHbIE CHUCTEMbI C IEJIbI0  yBEIUYEHUS (PYHKIMOHAIBHOCTH, HA4YalluCh
HCCIIEIOBaHMSI CUHTETUYECKMX CaMOBOCIIPOU3BOISALINXCA CHUCTEM M Hayalach pabora Hal
ycTpoiicTBaMu  00pabOTKHM  MOJEKYIapHOH wuH(popManuu. Bo3Hukaromas Hayka o
HAHOTEXHOJIOTUSAX TaKXKEe OKaszajlla CUJIbHOE BIMSHME Ha JTy TEMYy, I[IOCKOJIbKY B
CHHTETHYECKHE CHUCTEMBbI BKJIIOYAIOTCS TaKWE CTPOHUTEIbHBIE OJIOKH, Kak (yisiepeHsl,
HAHOYACTHUIIBI U ACHAPUMEDBI[3]..

[TpocTefimuM NPUMEPOM  CYIPAMOJIEKYISPHBIX CTPYKTYp SIBIISIFOTCS KOMIUIEKCHI
«XO03SUH-TOCTbY. Ponb Xo3suHa (peuenTopa) OOBIYHO WIrpaeT KPYMHOE OPTaHUYECKOe
COEMHEHUE CO CBOOOJHBIM IPOCTPAHCTBOM B IIeHTpe. ['OCTh MOXKET OBITh OTHOCHUTEIHHO
MPOCTOM MOJIEKYJION WM MOHOM. XUMHUS XO3SHUH-TOCTh - 3TO 00JIACTh HAIMOJIEKYISPHOM
XMMHHW, OCHOBAaHHAs Ha OOpa30BaHWU XHWMHYECKOTO COCIAWHEHHS MOJICKYJION WM HOHOM
XO035IMHa C HEKOBAJEHTHOM (YacTO BOAOPOJHOI) CBs3bi0. OTHOIICHUS MEXKIYy MOJEKyJIaMu
X035IMHAa U TOCTA OOBIYHO crenuduuHbl st o0eux rpymmn. OOpazoBaHUE 3TUX KOMIUIEKCOB
CUMTAETCS KITFOUYEBBIM BOIIPOCOM MOJIEKYJISIPHOTO PAaCIIO3HABAHUSI.

"Xo3ann" "Tocth"
(peuenmop, nuzano) (cybcmpam)

Cynpamo.ieky.ia

CynpaMoJIeKyJIsIpHBIE CTPYKTYpbl LIMPOKO PAacIpOCTpaHEHbl B KUBOW mpupoxae. B
KMBBIX OpraHHM3Max BCE pEaKkIUH MPOTEKaroT B MPUCYTCTBUHM (DEPMEHTOB - KaTaM3aTOPOB
OenkoBoi mpupoabl. DEpMEHTHI - HJIeaTbHbBIE MOJICKYJIbI-X035ieBa. AKTHBHBIN IIEHTP KaXI0TO
(depMeHTa OpraHM30BaH TaKUM O0pa3oM, YTO OH MOMKET COAEP)KaTh TOJBKO BEIIECTBO
(cybcTpat), moaxodiee A ero pasMepa U sHepruu. Jpyrum npuMepoM HaIMOJIEKYISIPHBIX
OMOXMMHUYECKUX CTPYKTYp siBisitorcss Mosiekynbsl JIHK, B KOTOpBIX JBEe MOIMHYKICOTHIHBIC
LeNy KOMIUIEMEHTApHO CBSI3aHBI JIPYr C JAPYrOM BOJOPOJIHBIMH CBsi3siMHU. Kaknas nemnb B
MOJIEKYJIE OTHOBPEMEHHO JEMCTBYET KaK XO35UH U F'OCTb JUIsSl JPYTOM LIETH.

Ilo cnoBam Jlena, «... cympamoOJeKyJspHas XUMHS, KOTOPYIO Mbl 3HAE€M CETOIHS,
Hayajach C U3y4eHHUs U30UpaTEebHOTO 3aXBaTa KATHOHOB IIEIOYHBIX METAJIOB MPUPOIHBIMU
U CHUHTETHMYECKHMH MAKPOLMKIMYECKMMH M MaKpONOJUIMKINYECKUMHWINTaHaMH1, KpayH-
aupamu U KpunraHgamm» [4].

Bmecto cuHTe3a CHOXKHBIX MOMMAI(GUPOB OBIJIO MHTEPECHO CO3/1aTh KOMIUIEKCHI C
HeoObIYalfHOM MPOYHOCTHIO, KOTOPHIE MOKHO OBLIO OBl pa3fenuTh Ha KpUCTANIMYECKUE
(GOopMBI IIEIOYHBIMUA M HIETOYHO3EMENbHBIMU MeTauiaMu. M3-3a OTCyTCTBHA B TO Bpems
3G (GEKTUBHBIX PEAreHTOB I SKCTPAKLMM M PA3/EIECHUS MOHOB 3TO HAOJIOJEHHE HMMEIO
O0JIbIII0E TPAKTHYECKOE 3HAUECHHE.

Y CTOWYNBOCTBKOMILIEKCOB, COCTOSAIIUX MPEUMMYIIECTBEHHO M3 COOTHOmIeHMs1:1,
OOBSICHACTCSI TEM, YTO SJICKTPOHHBIC Maphl KATHOHOB METAJJIOB, IOINAJAIONINE B



HEHTPAJIbHYIO TOJIOCTh IHMKJIA, 3aXBAThIBAIOTCS 3JEKTPOCTATHUECKUM MPUTSHKEHUEM aTOMOB
KHCIOPOAA, HANpaBICHHBIM K  IEHTPY. YUUTBIBasS  CIOXXKHOCTb  HOMEHKJIATYpPbI
MOJUIMKIINYeCKUX 2(GupoB, [legepcen mpemiaraet Ha3pIBaTh HX KPayH-2QUpPaAMH.

Y CTONYMBOCTEKOMIUIEKCOB KpayH-2()Hpa 3aBUCHT OT pa3Mepa MOJI0CTUMAKPOIIHKIIA,
COOTBETCTBYIOLIETO panuycy karnona. Hanpumep, 12-kpayH-4 oOpasyet cTaOMIbHBIHI
xoMIutekc ¢ noHoM Li" 15-kpayn-5 ¢ nonom Na™ 18-kpayn-6 ¢ monom K*. Dto ne
3HAYMT,4TO MPH OTCYTCTBHHM COBMECTHMMOCTH KOMILJIEKCa BOOOIIE He cymiecTByeT. Ecnu
TI0JIOCTHMAKPOIMKIIA CIMIIKOM MaJl [Tl KaTHoHa (Hampumep, 12-kpayH-4 n katnonK"),
MOKeTOOpa30BBIBaTh KOMIUICKC 2:1 COHABHY-THUIA C IBYMSI MOJICKyJIaMu KpayH-adupa. Eciau
MaKpOIUKJI CIIMIIKOM BEJIHK, B
MOJIOCTh MOTYT TIONAacTh J[Ba
KaTHOHa, T.C. MOJKET
oOpa3oBaThCsi KOMITIeKe 1: 2.

Kpayn-a¢pupsr HalUIN
IpUMEHEHHE BO MHOTHUX
00JIaCTSIX HAyKH U TeXHUKHU. VX
MOXXHO  HCIIONIB30BaTh  JIJIsS
pa3iMyeHUsT  IIEJIOYHBIX U
[IETIOYHO3EMENTbHBIX METaJUIOB,
YTO BaXHO B aHAIMTUYCCKUX

HCCIIEIOBAHUSAX. Kpayn

UCTIOJB3YeTCsl TpPHU  TEPexoJie

HIEJOYHBIX ~ METAJUIOB u3 A b

BOJIHOM (ha3bl B OPraHUYECKYIO,

Onmaromapsi XOporIen +
PACTBOPHMOCTH IpOCTHIX Komnnexcuvl kpayn 2¢pupos ¢ kamuonamu K u Na

>pupoB B Ge3BOMHON  cpee. 6 coomuowenusax 2:1u 1:2

Turmmusetii mpumep - KMnO4

OTOT OKHUCIIUTENb HE PacTBOPSIETCSI B OPraHUYECKUX pacTBopuUTensx. OJHAKO OH JIErKo
pacTtBopsiercst B OeH3oile B mpucyrcTBuM 18-kpayH-6. CoueraHue OKHUCIMTEIbHOM
crocooHoctt KMnO4 B HECKOJBKO pa3 BBILIE, YEM B BOJAHOM pacTBOpe. DTO OOBSICHsETCA
TEM, YTO MOHBI IEpMaHIraHaTa B BOJHOM pacTBOPE MOKPBITHI CIIOEM coJibBaTa. B HenmomnsipHom
6enzone KMnO4 He umeeT Takoro cjosi, U B pe3yibTaTe NMpH KOMHATHOM TeMIiepaTrype OH
OKHCISeT oNe(UHBl, CHOUPTHI, AlbIECTHAbl M JaXe alKWIbHbIE TIPYNIbl B alKUJIapeHax C
oOpa3oBaHHeM TakuX KapOOHOBBIX KHCIOT co 100% BBIXOIOM.

KpayH-3¢upsl mpeactaBisior uHTEpec W s MeAuUUHBL. OHHU SBISAIOTCAOIHOTO W3
OMacHbIX pamHoHyKIaoB, Cs'-137 i Sr’ MOTeHIMATBHBIME COCIMHEHUSAME [UIsl YIAICHHS-
90.

B mocnennue roapl Bce OOMBINTNIT WHTEPEC BBI3BIBAIOT CHHTE3 M CBOMCTBA CIIOKHBIX
3(pUPOB a3aKpayHOBOM KHCIOTHI, MOJYYEHHBIX 3aMEIEHHEM aTOMOB KHCIIOpOJia Ha a30T B
MoJleKysie KpayH-3gupa. Takum o0pazoMm, ClOXHbBIE JAua3akpayH d¢upsl o0nagaior
MOHO(OPHBIMH CBOMCTBaMH, OCHOBaHHBIMM Ha HX CIIOCOOHOCTH OOpPa3OBBIBATH JUIOJb-
JUTIOJIbHBIE KOMIUIEKCHI HOH-TUIOJIBHOTO THIMA, YTO TO3BOJIIET WM JIEWCTBOBaTh Kak
UMUTATOPBI IPUPOJHBIX aHTHOMOTUKOB. [10CKOIBKY MaKpOLMKINUECKOE KOJIBIIO0 UMEET aTOM
a30Ta, OHO HMMeeT OoJjiee BBICOKYIO CIIOCOOHOCTH OOpa30BBIBATH KOMIUIEKCHI C HOHAMHU
MeTaioB. CoO3ZaHHBII MMM KOMIUIEKC C HaHOYAaCTUMLAMH MAarHeTuTa IO3BOJIAET UM
JEHCTBOBATh KaK UMHUTATOP ceaopodopoB[S].

KpayH-3¢upsl - epBble CHHTETUYECKHE aHAIOTH COSIMHEHUH, CTIOCOOHBIX MEPEHOCUTH
MOHBI IIEJIOYHBIX METAIJIOB dYepe3 MeMOpaHy. XoOTd 3TH IPOBOJHUKH, Ha3blBaeMble
HOHOpOpPaMH, UMEIOT CIOXKHYIO CTPYKTYPY, OHH TakXe JACHCTBYIOT IO HPUHIMITY KpayH-
3(upoB.



Eme opna wuHTEpecHas M BakHas O00JACThb NPUMEHEHHS KpayH-d3QUpOB - HX
UCIIOJIb30BAHUE B KauyecTBE aJCOpPOEHTa B IPOLECCE KOJIOHOYHOIO XPOMATorpauueckoro
pa3zesieHuss ONTHYECKUX H30MEpOoB. M3BECTHO, YTO psAJ BaXHBIX JIEKapCTB OCHOBAaH Ha
ONTUYECKUX H30Mepax. JleficTBue mmpemnaparoB HampsMyI0 3aBHUCHT OT CTENEHH YUCTOTHI
SHaHTHOMepa. Pa3neneHune ONTHYECKUX M30MEPOB C HCIOJIB30BAHHUEM XHPAIBHBIX U
MMMOOHMIIN30BaHHBIX KPayH-3(UPOB CUYHTAETCSI HambOoyiee YCIEUIHBIM pe3yabTaToOM B
peleHny mpo0IIeMbl, IMEoIIel OOIbIIOEe HAYYHOE M PAKTHYeCKOoe 3HaueHue. [6].

SUPRAMOLECULAR ENSEMBLES IN ANALYSIS PROCESSES

Huseynova P.F.
Summary

The article analyzes the development of supramolecular chemistry. Explains the basic
concepts and considerations of science. The studies that form the basis of supramolecular
chemistry in the history of this field are considered. Using supramolecular compounds as an
example, information on crown ethers and their analytical parameters is presented.

SUPRAMOLEKULYAR ANSAMBLLAR ANALIZ PROSESLORINDO

Huseynova P.F.
Xiilasa

Magqalada supramolekulyar kimya inkisafi tohlil olunur. EImin asas anlayislar1 vo
miilahizolor izah olunur. Bu sahonin tarixindo supramolekulya rkimya osasini togkil edon
todqiqatlar nozordon kecirilmisdir. Niimuns olaraq supramolekulyar birlosmoalorden istifado
edorak, kraun efirlori vo onlarin analitik parametrlori hagqinda molumat togdim olunur.
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Keywords: crown ether, column chromatography, optical activity, S-enantiomer,
macrocycle.
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Knwuesvie cnoea: «xpayn-sgup, Konionounas xpomamoepagus, onmuyecKkas
AKMUBHOCMb, S-OHAHMUOMED, MAKPOYUKIL.

2,3,11,12 — dibenzo — 1,4,7,10,13 - pentaoksa — 15 — hidroksi heksadekanin S-
enantiomerindon bis — kraun efir sintez edilmisdir. Miiayyon edilmigdir ki, S —
enantiomerin (1) ftal va 1,2,3,6 — tetrahidroftal anhidridlori il> katalitik miqdarda gati
sulfat tursusunun istiraki ilo uygun optiki aktiv bis — kraun efirlor (I1) va (1) yaranir.
Bu birlasmalorin torkib va qurulusu element analizi va onlarin IQ spektriorinin
oyranilmasi noaticasindo miiayyon olunmugsdur. Qeyd olunmusdur Ki, bu birlogsmalori
silikagelin sathino kecirmak noticasind> dordli ammonium  duzlarmin  rasematini
ayirmaq Ucgun optiki aktiv adsorbent kimi istifado etmoak olar.

Oncodon torofimizdon  6-metil-15-hidroksi-1,4,7,10,13-pentaoksa-2,3,11,12-dibenzo-
tsiklo-heksanin L-alanin efirinin rasemik qarisigindan S,S-diasteriomerin ayrilmasima nail
olunmusdur. R,S-izomerhidrogen rabitesi ilo adsorbent-nigastaya baglanaraq
xromatoqgrafik kolonkada qalmigdir. Ayrilma S,S-izomerin amin qrupu ilo kraun efir
holgasi arasinda gucli hidrogen rabitosinin yaranmasi hesabina bas verir. S,S- izomer
kraun efir halgoasi ilo zoif baglanir vo bu sabobdon do adsorbent torofindon moéhkom
saxlanilir. Kolonkal1 xromatoqrafiyada effektli optiki aktiv adsorbent kimi nisastadan
istifado etmoklo torafinizdon hazirlanmis metodika osasinda  [1] rasematdan  optiki
izomer (S) ayrilmigdir.
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Bu tip makrotsiklik birlosmoloro maraq onlarin asimmetrik tanima qabiliyyati ilo
olagadardir[2]. Bununla yanasi kraun efirlorin metal ionlari, eloco do birli ammonium
duzlar ilo ion-dipol qarsilighh olagosi hesabina komplekslor omolo gotirmosi digqeti colb
edir [3]. Lakin kraun birlosmo boslugunun Olglst dordlu ammonim  ionu  Kimi
kationlar1 saxlamaga imkan vermir. Bu problemi holl etmok Uglin torafimizdon
boslugunun 06l¢l vo formasina goéro dordlu ammonium duzlarilo olago yaratmaqg Ugln
daha uygun ligandlar olanbis-kraun efirlor sintez olunmusdur. O fakti da geyd etmok
lazimdir ki, torafimizdon kolonkali xromatoqrafiyada perspektivli adsorbent kimi totbiq
olunan optiki aktiv bis-kraun efir sintez etmoys imkan veron optiki aktiv S-enantioner
kraun efirin ( 1 ) alinmas1 Usulu islonmisdir. Bu mogsadlo torafimizdon 6ncodon alinmig
hidroksil ovozolunmus S-enantiomer kraun efir (I) osasinda optiki aktiv  bis-kraun
efirlorin (I vo Ill) sintezi hoyata kegirilmisdir. Qeyd olunmusdur ki, S—enantiomer
kraun efir ilo ftal vo 1,2,3,6-tetrahidro-sis-ftal anhidridlorin dioksan vo Katalitik gati
sulfat tursusu miihitinds qarsiliqh tesirindon uygun olaraq 85 vo 90% ciximla (I1) vo
(1) bis-kraun efirlor yaranir.



(1) CHa CHa

Almmis () vo (IlI) birlosmalori uygun olarag 82°C vo 61°C orimo
temperaturuna malik dioksan mohlulunda ag rongli kristallar soklindo ¢okiirar. Nazik
tobagoli  xromatoqrafiyanin  komoyi ilo birlogsmolorin  fordiliyi tesdiglonmigdir.  Bu
birlosmolorin  xromatoqrafiyalanmasi “Sulifol" 16vhosindo holledici olaraq dioksan va
xloroform qarisigi (1:2) gotiiriilmoklo aparilmigdir.

Bu birlogsmalorin qurulusu element analizinin naticalorine vo onlarin infraqirmizi
spektrlorinin  dyronilmosino osason miioyyan edilmisdir. (II1) Bis-kraun efirin Q-
spektrindo 1725 sm? 1720 sm? oblastindaudma zolaglar1 miisahido olunur ki, bu da
miirokkob  karbonil efirinin  moévcudlugunu, 2875 sm™ oblastinda udma zolagimin
miisahido olunmasi metil qrupunun benzol holqesindo valent doyismosini, 3018 sm™,
1725 sm™, 1586 sm™ oblastnda udma zolaqlart iss bu birlosmods benzol holgesinin
méveudlugunu, 1115 sm™, 1237 sm™ oblastinda udma zolaglar: makrotsiklik hoalgeC- O -
C fraqmentlorinin valent doyismolorini gostorir.

Makrotsiklik birlosmonin (Il) osasi miihitdo hidrolizi zaman1 0 — ftal tursusu

vo S—enantiomer kraun efir (1) alinir. CHs
O
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Osasi miihitdo hidrolizin naticesinda (1) S - enantiomer kraun efirin alinmasi
nazik tobagoli xromatografik metod vo orimo temperaturuna osason tosdiq olunmusdur.
Eyni zamanda, torafimizdon miioyyyan olunmusdur Ki, asasi miihitdo hidroliz prosesinds
(1) bis — kraun efirdon forqli olaraq, alinankraun efir (I)S — enantiomer konfiqurasiyani
goruyur. Gozlonildiyi Kimi, (I11) makrotsiklik birlosma (I1) kraun efirdon tsikloheksan
holgasindo ¢oxgat rabitonin olmasi ilo forqlonir. Ona goro do bu  birlosmonin
mohluluna ¢ox duru brommohlulunun olave olunmasizamani 0, rongsizlogir. (1)
birlosmosinin 1Q — spektrinds coxgat tsikloheksan rabitosino aid olan 1668sm™oblastinda
udma zolagi miisahids olunmusdur.

Eksperimental hisso

IQ — spektrlor SPECORD M — 80 spektrometrindo 400 — 4000 sm™ oblastinda maye
16vhada ¢okilmisdir.

S—enantiomer 2,3,11,12-dibenzo-1,4,7,10,13—pentaoksa—15-hidroksi-tsikloheksa-
dekan avvallor torafimizdon islonmis metodika [1] osasinda alinmisdir.

Bis — kraun efir (II) S—enantiomerin (I) vo ftal anhidridinin 2:1 ekvimolekulyar
nisbotdo mohlula 0,05 ml gat1 sulfat tursusu olavo etmoklo dioksanda alinmisdir.
Reaksiya qarisigi qarisdirilmaqgla 30 doqigo miiddotindo qaynadilmis, dioksan qovulmus,
reaksiya kiitlosi otaq temperaturunadok soyudulmusdur. Qarisiq saxlanildigda 65%
ciximla orima temperaturu 82°C olan bis — kraun efir kristallar1 ¢okir.

Tapilib % : C 69,93%; H 6,5% ; CssHs0014.

Hesablanib % :C 70,42% ; H 6,11%;
Analoji Usulla arimo tempedraturu 61°C olan bis — kraun — efir (I1l) alinmisdir.

Tapilib % : C68,95% ; H 7,85% ; CagHs54014.

Hesablanib % :C 70,07%; H 6,57 % ;
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CHUHTE3 OITHYECKUX AKTUBHbBIX BUCKPAYH 50HUPOB "
HEPCIHHEKTUBBI IPUMEHEHMUSA B TIPOIECCAX AHAJIN3A

TI'yceitnosa I11.@.

Pesrome

2,3,11,12-mnben30-1,4,7,10,13-nenraokca-15-6uc-kpayH-3pup CUHTE3UPOBaH U3 S-
SHAHTHOMEpA THJPOKCUTEKcaJeKaHa. bbulo OOHAapyX eHO, YTO ONTHYECKH AKTUBHBIE OMC-
kpayH cioxubie 3¢upsl (II) u (III) obpasyrorcs B mpUCYTCTBUHM TBEpAONH CEPHOM KUCIOTHI B
KAaTQINTUYECKUX  KojudecTBax ¢  S-dHaHTHOMepHbIM ()  drameBeiM u  1,2,3,6-
TETParuapoPTOPUCTOBOAOPOAHBIM aHTHApHIaMH. COCTaB M CTPYKTypa ITHX COEIMHEHHH
OIpeJieNIeHbl B pe3yJbTaTe 3JIEMEHTHOro aHanusa u uccienoBanus ux MK-crnekrpos. beuio
OTMEYEHO, YTO 3TH COCTUHEHHS MOXXHO HCIIOJIB30BaTh B KAYECTBE ONTHYECKA AKTHBHOTO
ayzicopOeHTa TSl OT/ICJICHUS palieMara cojieid 4eTBepTHYHOT0 aMMOHHSI ITyTeM TIepeHoca X Ha
MOBEPXHOCTh CHJIMKArels.

SYNTHESIS OF OPTICAL ACTIVE BISCROWN ETHERS AND PROSPECTS OF
APPLICATION IN ANALYSIS PROCESSES

Huseynova P.F.
Summary
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2,3,11,12-dibenzo-1,4,7,10,13-pentaoxa-15-bis-crown ether was synthesized from the
S-enantiomer of hydroxyhexadecane. It was found that optically active bis-crown esters (I1)
and (I11) are formed in the presence of solid sulfuric acid in catalytic amounts with S-
enantiomeric (1) phthalic and 1,2,3,6-tetrahydrofluoric anhydrides. The composition and
structure of these compounds were determined as a result of elemental analysis and study of
their IR spectra. It was noted that these compounds can be used as an optically active
adsorbent to separate the racemate of quaternary ammonium salts by transferring them to the
surface of silica gel.

CENTAUREA SALICIFOLLIA BIEB.(SOYUT YARPAQ GULBVOR) NOVUNUN
TODQIQI VO ANTIFUNQAL TOSIRI

Zeynalova S V., Olasgarova O.N., Sarkarov S.V., Safarova A.S., Hasanova A.M.

Acgar sozlor: Centaura L ,Soyiid yarpaq gilavar, koklor , xastaliklor , dorman.
KutoueBsble cnoBa: Centaura L, sieco0a usvi iucmogas, KOpHu, Oone3nu, 1eKapcmeo.
Keywords: Centaura L, leaf willow, roots, diseases, medicine

Maqalads ilk dofs olaraq torkibinda bioloji foal maddolor saxlayan (Asteraceae Barch et
J.Presil fosilosi) Centaurea L. cinsinin Centaurea salicifollia Bieb.(Soyiit yarpaq giilovar)
novl haqqinda malumat verilir.

Centaurea salicifolia M.B.-sdyiid yarpaqgiilovarin koklorinin tnikturasindan bir ¢ox gec
sagalan dori xostaliklorindo, yerdistli hissosinin laktonlarindan antiseptik inisektik xiisusiysto
malik, Cinds xalq tobabotindo yarpaq vo meyvalorinin domlomosindo bas vo dis agrilariin
miialicesindos, eyni zamanda qurdqovucu vasito kimi, morkozi sinir sistemi vo bronxial asma
xastoliklorinin miialicosindo istifado edilir.Biitiin bunlari nozors alaraq torkibindo terpenoidli
birlogmolor sinfino aid maddslor saxlayan Centaura cinsinin todqiq olunan ndvlarinin kimyovi
torkibinin dyronilmasi yeni preparatlari yaranmasina zomin yaradir [4,8,10].

Giris

Bu zongin tobistido todqiq etdiyimiz Asterkimilor (Asteraceae Barcht.et J.Presil)
(=Compositae Giseke miirokkobgicoklilor) fasilasindon olan Centaurea L. cinsinin dinyada
700 gafqazda 70 Azorbaycanda 29 novlo son oadobiyyat molumatina asason 49ndvlo tomsil
olunur [2].

Bioloji faal birlosmolor sirasinda (Centaura giilovori) novil ii¢lin saciyyovi maddalor
seskviterpen laktonu vo kumarin toromoloridir [ 3, 4].Centaurea salicifolia M.B
sOyldyarpag.-giiloveri va onlardan alinan maddolor xalg vo elmi tobabotdo bir sira
xastoliklorin mialicesinds, markozi sinir sistemini foallasdiran, agrikosici, yarasagaldici,
sidikqovucu, bronxial asma, bas agrisi, badxassali sisloro garsi, fotosensibilizoedici, lirayin tac
damarlarin1 geniglondirici xiisusiyyatlora malik olmasi xtisusi maraq kasb edir[ 5,6].

Centaurea cyanus va C. incana bitkilorinin g¢igoklori godim dovrdon 6d vo
sidikgovucu kimi istifado,C. repens osob xostoliklorindo istifado edilir, yumsaq beyin
toxumalarinin barpasina komok edir [8,10].

Seskviterpen laktonlari-psilostaxin vo dihidropartenolid sitostatik aktivliye malikdir.
Centaurea cyanus vo C. incana bitkilorinin ¢igoklori godim dovrdon 6d va sidikqovucu kimi
istifado edilir [1,10].

Centaurea salisifolia Bieb. soyilidyarpaq giilovar. Coxillik, kokiimsovu oduncagabanzar,
gisa, enli qaytansokilli, koka malik,1- 3 govdali, (40) 60-100 sm hiind. dik galxan ot bitkisidir.

Alimmis naticalorin miizakirasi

Centaurea salicifolia L. -sdyiidyarpaq giilovar noviin yeriistii hissalori kiitlovi ¢igokloma
fazasinda Gadoboy rayonunu Cobanli kondindan,yigilan bitkinin ekstraktiv maddalor
238



cominindon sitiinlu xramatografiya metodundan istifado edorokfordi sokildo alinmis
maddolorin spektral metodla iQ-spektrda3 kristasllik madds ;birinci maddenin element
torkibi CisHis 032.t.170-172 °C. A~ Santonin,ikinci madds Knitsin Ca0H2607, orimo
temperaturu 143°C. seskviterpen laktonu vo Uc¢lncl madds- skopoletin  (6-metoksi-7
kumarin) CioHsOs , orimo temperaturu 204-205°C. alinmisdir.Maddonin IQ- spektri
skopoletinin spektri ilo eynidir. Skopoletinin ( 6-metoksi-7 kumarin) element torkibi C10HgO4
orimo temperaturu 204-205°C. Molum metoddan istifado edorok Centaurea salicifolia
noviiniin yeriistii hissasindon bioloji foal maddslor (seskviterpen laktonlar vo bir kumarin)
almmuis, alman maddolor molum maddolorlo miigaiso edilorok identifkasiya edilmisdir. Ilk
dofs olaraq Azarbaycan florasinda biton Centaurea salicifolia ndviindon bioloji foal maddaslor;
A- santonin,knitsin seskviterpen laktonlari va bir kumarin skopoletinfardi sokilds alinmigdir.

I-maddo knitsin
(skopoletinin ( 6-metoksi-7 kumarin III.madds)

Il -madda A- santonin.

Maddonin IQ- spektrindo CO-5-lakton tsiklo (1710sm™)vo aromatik tsiklin ikigat
rabitalorino (1630,1615,1575,1520 sm™) aid udulma zolaglar askar olunmusdur. Alian
maddolarlo malum maddalor identifikasiya edilorok parametirlori Ust-iisto diismiisdiir.

Centaurea salicifolia —soylidyarpaq bitkisinin vo ekstraktiv maddalorin mikroskopik
goboloklora tosiri Oyronilmisdir.Bitki vo ondan alinan ekstraktiv. maddslor comindon
Fusarium oxysporium, Aspergillus niger, Aspergillus patogen gobalok kulturalart ilo
tomasindan bu vo ya digor gorocodo antifunqalliq miisahido olunmusdur. Bitki 3-ci gun,
kontrolla  miiqayisado,  Fusarium  oxysporium  gdboloyinininkisafini ~ tamamilo
longitmisdir.Centaurea salicifolia M.B. -soyiidyarpaq(giilovar).Fusarium oxysporium,
Aspergillus niger, va Penicillium purprogenum kulturalarina - patogen gobalok kulturalari ila
tomasindan bu vo ya digor gorocods antifungalliq miisahido olunmus antimikotik tosir etmok
qabiliyyatino malikdir. 1. Tadqiqat zamani1 Centaurea salicifolia Bieb. bitkisi 1:10 nisbatinda
gotliriilorok SE (sulu ekstrakt) hazirlanmigdir. Sonra onlar 100 ml olmagqla kolbalara siiziilmiis
vo 0,5Atm tozyiqdo 30 doq sterilizasiya edilmisdir. Trichodermalignorum, Fusarium
oxysporium, Aspergillus niger vo Alternaria cucumerina kimi gobolok kulturalar1 barabor
migdarda homin kolbalara olave edilorok 28°C temperaturu olan termostatda 7 giin
miiddatinds becarilmisdir (Diagram1)[7].
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N kontrol

M gobelek

o r N W b~ O
1

Fu oxy. As.niger

Diagraml. Centaurea salicifolia Bieb. bitkisinin SD-nin, Fu.oxysporium va As. nigera
antifunqal zasiri.

2.Capek qidali miihiti 0,5Atm tozyiqds 30 doq. sterilizasiya edildikdon sonra ekstrakti
alnan bitkinin 1% ekstraktiv maddolor comi (EMC) garisig1 100 ml Capek qidali miihit olan
kolbalara oslavo edildikdon sonra Fusarium oxysporium vo Aspergillus niger gobaloklor da
homin kolbalara slavo edilmisdir.

B kontrol

B gbbalak

o B, N W b~ U

Fu. oxy. As.niger

Diaqram 2. Centaurea salisifolia Bieb.bitkisinin ekstraktiv maddolor cominin (EMC-
nin)Fu.oxysporium va As. niger-a antifungal tosiriyiiksok olmugdur(7].

Idabiyyat
1.9losgarova O.N., Sorkorov S.V., Zeynalova S.V. Azarbaycan florasinda Centaurea ovina
(qoyun giilovari) Pall. Ex Willd. ndviiniin bioloji foal maddslorinin todqiqi, Azorbaycan
Botaniklor Comiyyati jurnali, Nel, 2020, soh. 41-44.
2.Hiseynova A.Y.Azorbaycanda  yayilan giilovor ( Centautea L.) cinsi novlarinin
sistematikasi vo ekoloji xiisusiyyatlori. Avtoref. Baki-2014. s.19.
3.A6sbmeB A.3., Araes D.M.,Kepumos 10.b., Xumus u papmaxosorst npupoaHbIX KyMapHHOB,
baky, 2003,c.112.
4.AnexkenoB C.M.,K.A.Aiiryranos, A. J1.Karapauukuii u.ap.\\Xum. ¢apman.xypa 1986. T.20,8 C.938-
942.
5.Kysnenona I'.A.,IIpupoaasiekymapunsbl 1 putokymapusst JI. "Hayka",1967,¢.248.
6.MyxamerxanoB M.H., A.W.1perep, [d.A.Ilakann. CkononernH u3 Centaurea meyeriana.
XTIIC,1969,Ne5, ¢.435.
7.0mnpenenenus BuaoB poaa Trichoderma./ Muxkosnorus u ¢puronorosorus, 2006, Tom 40,
BHIIL. 6, c. 457-468
8.Stevens K.L., Sesquiterpene lactones from Centaurea repens. Phytochemistry, 1982,V 21, Ne5,
p. 1093-1098.
9.Sirota 1.B. (2004) The antioxidant effect of arglabin in the complex treatment of advanced
breast cancer. Ministry of Education and Science of the Republic of Kazakhstan Institute of
Phytochemistry. Almaty : 247-257.
10. Georges Massiot, Anne-Maric Mofraux, Louisett le Men-Oliver, James Bouguant, Abdelariz

240



Madaci, Abdallah Mahamou, Mariette Choleaves of Centaurea incana. Biochemisrty, 1985,.Nel,
p.258-261.

HCCJIEJOBAHUE BUTOB CENTAUREA SALICIFOLLIA BIEB.B.
MBOJIMCTHOU U EE U3 ®JIOPBI ASEPBAUTKAHA AHTH®YHI'AJTBHOE
JEUCTBBHUE

3eunanosa C.B., Aneckeposa A.H., Cepkepoeé C.B., Cepeposa A.1LlL, I'acanoea A.M.

Pezrome

B crathe BHepBBIC NMPHUBOAATCS CBeleHHs O NpuHaIexameMm poxy Centaurea L.
(cemeiicTBo Asteraceae Barch et J.Presil) Bune Centaurea salicifolliacogepsxamem B cocrase
OMONOTHYECKM aKTUBHBIE BemecTBa. B wmupe HacumrteiBaeTcs okoso 700 BumoB pona
Centaureal. M3 mmx 49 BugoB mnpexacraBieHsl Bo ¢uope AsepbaiipkaHa, KOTOpBIE
UCTIOJIB3YIOTCSl BO MHOTHX OTpacisX MPOMBIIUICHHOCTH B KaueCTBE KOPMOBOTO PACTCHUS, B
MTYEJIOBOJICTBE, B KayecTBe Kpacutels (MOJIydeHHE KpPacHOro W kedroro npero). KopHw,
JHMCThS,, CTEOJIM M LBETKH BHJOB HCIONB3YIOTCS B MOJYYEHHH BEIIECTB BTOPHYHOTO
MPOMCXOXKICHUS: CECKBUTCPIICHOBBIC JIAKTOHBI, KYMapWHbI, (DIABOHOWBI, AHTOLMAHBI MU
OyOWIbHBIE BEIIECTBA, a TAKXKE OKCTPAKTOB M BOJAHBIX HACTOEK, KOTOpBIE IIHPOKO
UCIIOJIL3YIOTCSI B HAPOJHOM MEAMIMHE TIPY JICYCHUM TOJOBHBIX OOJICH, IKENTyXH,
3a00JIeBaHUN TJa3, 3a)KMBJICHUHM paH, B KayeCTBE MOYETOHHOTO, MPOTHBOAJUIEPIHYECKOTO
cpenctBa. Kpome TOro, pacreHue NIMPOKO IPUMEHSETCS B JICYCHUM MHOTHX KOXHBIX
3a0oneBaHMl, B MHAMHCKOW HApOJHOM MEAMIMHE JK€ Ui JIeYeHHs 3a0oJieBaHUI
LEHTPAJbHOW HEPBHOW CHUCTEMbl W OpOHXMAJIbHOW acTMbl. BBHIy 3TOro OuYeHb BaKHO
u3y4nTh XuMuueckuii cocras,puze C.salicifolliakoropslii cogepkuT BelecTBa, OTHOCSIIHECS
K KJIaCCY TEPIICHOMTHBIX COCTUHECHUIA.

B pabore ObUTH KCIIOJIB30BaHBI METOIBI AKCTPAKIIMHU, KOJIOHOYHOH XpoMarorpapuu u
HK-cnektpockonuu. B pe3ynpTaTe NpOBEIEHHBIX HCCICHOBAaHUN B HWHAWBUIYaJIbHOM
COCTOSIHMM OBUTH TONYYeHbl 3 KPHCTAUIMYECKUX BEIeCTBA — KHHUTIMH HWA- Santonin,
seskviterpen  laktonu Il BemectBa kymapun skopoletin.  KiroueBbie — croBa:
CECKBUTEPIICHOBBIM  JIAKTOH, NPOM3BOAHBIE KyMapHHAa, WHIUBUIyalbHbIE BEIIECTBA,
Centaurea L., xomoHo4Hasi XxpoMaTorpagusi.

STUDINQ THE SPECIES CENTAUREA SALICIFOLLIA BIEBIN THE FLORA OF
AZERBAIJANAND ITS ANTFUNGAL EFFECT

S.V.Zeynalova A.N.Aleskerova, S.V.Serkerov, Seferova A.Sh., Hasanova A.M.
Summary

For the first time, the article provides information on Centaurea salicifolliabelonging to
the genus Centaurea L. (family Asteraceae Barch et J. Presil) containing biologically active
substances. There are about 700 species of the genus Centaurea L. in the world. Of these, 49
species are represented in the flora of Azerbaijan, which are used in many industries as a
fodder plant, in beekeeping, as a dye (producing red and yellow flowers). The roots, leaves,
stems and flowers of species are used in the production of substances of secondary origin:
sesquiterpene lactones, coumarins, flavonoids, anthocyanins and tannins, as well as extracts
and water tinctures, which are widely used in folk medicine for the treatment of headaches,
jaundice, eye diseases, wound healing, as a diuretic, antiallergic. In addition, the plant is
widely used in the treatment of many skin diseases, while in Indian traditional medicine it is
used to treat diseases of the central nervous system and bronchial asthma. In view of this, it is
very important to study the chemical composition of Centaurea salicifollia,which contains
substances belonging to the class of terpenoid compounds.

The methods of extraction, column chromatography, and IR spectroscopy were used in the
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work. As a result of the studies in an individual state, 3 crystalline substances, knitsin A-
Santonin, seskviterpen laktonu andkymapunskopoletinwere obtained.

QLOBAL EKOLOJI DOYISIKLOR VO PROBLEMLOR

Haciyev Y. H., Ibrahimli S. I., Mommadova A.T.

Goanca Doviat Universiteti
yunis.haci@bk.ru

Acar sozlar: ekologiya, atmosfer, iglim, ¢irklonmo, ciklondirici maddalar, istixana
qazlart

KiamoueBble ciioBa: 9KOJIO2CUA, amMocqbepa, Kaumam, 3dacpA3HAuue eeujecniea,
NAPHUKOBbLE 2cA3bl, 3AcPA3HEHUE

Keywoods: ecology, atmosphere, climate, pollutants, pollution, greenhouse gases

Moagqalads global ekoloji problemlorin insanlarin hayatina monfi tosirindon bohs edilir.
Gostorilir ki atmosfera, torpaga, su hovzealorine atilan zorarli vo kimyovi maddaslor ekoloji
tarazlig1 pozur, ekosistemi mohv edir, sonaye miiossisolori torafindon atmosfers atilan istixana
qazlar1 atmosferin miidafio gati olan o0zon gqatinin naziklogsmasino sobab olur. Ekoloji
dayisiliklora hansi amillorin sabab olmasi va onlarin aradan qaldirilmasi yollar1 gostarilir.

Insanin méveudlugu otraf miihitin miioyyan sortlori ilo (havanin horarati, nomliyi vo
torkibi, suyun keyfiyyoti, qidanin torkibi vo S.) qurilmaz sokildo baglidir. Bu tolobatlar
insanlarin minilliklor boyunca varliginda formalagmisdir. Bu amillorin doyismasi vo ya
normadan konar ¢ixmasi insanin yasayisina tasir edir va els bu da qlobal ekoloji problemlorin
mahiyyatini togkil edir. Insan hoyatin mévcud oldugu Yer kiirasinin xarici sahasi — biosferin
bir elementidir vo 6ziino lazim olan biitiin hoyati vacib olan resurslari — havani, qidani, suyu.
energetik vo tikinti resurslarmin oksoriyystini mohz biosferdon alir. Elo biosfera do 6z moisot
va sonaye tullantilarini atir. Uzun zaman insanin bels foaliyyasti biosferds yaranmis tarazligi,
demak olr ki, pozmurdu. Ancaq hardasa son iki osr arzindo insan dvladi foal sokilde sonaye
foaliyyatini genislondirarok Yer kiirasinin canli alomina miidaxilo edib. Biosfera tosir lokal
sokildo bag verir, saysiz-hesabsiz miixtalif yerlords havaya vo ¢aylara cirklondirici maddslor
atilir, torpagin miinbit gatt mohv edilir, mesolor qurilir, bitkilor vo heyvanlar yox edilir. Belo
lokal tosirlorin naticasinda otraf miihit deqradasiyaya ugrayir, tobii resurslar tiikonir, tokrarsiz
ekosistemlor dagilir vo mohv olur. Biosferdoki belo slverissiz doyisikliklor hom heyvanat vo
bitki alomins homds insanin 6ziine monfi tesir edir. Milli vo global soviyyoada olan ekoloji
problemlor igtisadi vo sosial problemlorlo six  baghdirlar  vo ¢ox  zaman
eloonlardaniraligalirlorvayasabobolurlar.

Atmosfer havasi, su ehtiyatlari, ozon gati, biosferin bioloji miixtolifliyi vo s. — bunlar
Yer kiirosinin qlobal ekoloji nematloridir. Bu nematlori bosoriyystin hoyatindan ¢ixartmaq
miimkiin deyil vo ya 6lkolor vo nasillor arasinda onlar ugrunda rogabot aparmaq olmaz. Diinya
ictimaiyyati antropogen tosir noticesindoinsanlarin hoyatina vo saglamligina ciddi tosir
gostormadon 6z0nl barpa edo bilon otraf mihitin olmasina zorurst duyur. Bosariyyatin
golocayi birbasa otraf miihit ilo baghdir vo birbasa insanlarin bu problems miinasibatindon
asilidir. Bogoriyyatin osas sorvati vo qlobal iqgtisadi maraglarin mahiyyatini toyin edon asas
qiymotli Kkateqoriya tobii mduhitin keyfiyyotidir, bu tomiz havadir, tomiz sudur, tobii
landsaftlardir vo s. Iqgtisadi istehsalin artimi, tobii vo texnogen falakatlorin daim tohliikosi,
tobii ekosistemlorin deqradasiyasi, ildon ilo artan tullantilarin agir yiikii ilo slagedar olaraq
otraf miihitin keyfiyyotinin pislosmosi insanlarin hoyat vo saglamlign {iciin real tohliikolor
dastyir vo aktual ekoloji problemlorsa gevrilir. Son {i¢ asrdo bagariyyatin ekstensiv igtisadi
foaliyyoti istehsalin vo istehlakin garsisialinmaz artimi, tobii sorvatlorin vo enerjinin israf¢i
sorfi ilo xarakterizo olunur. Tobioto garsi istehlakgr miinasibat onu giiclo yasama haddina
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gotirib ¢ixardib. XX osrin ortalarindan baslayaraq bu yana karbon qazini1 atmosferdon udan vo
ovazina oksigen ifraz edon mesalorin 2/3-si mohv edilib, kond tasarriifati toyinath torpaqlarin
2/3-ii itirilib, Diinya okeaninin, doniz vo ¢aylarin bioresurslari tiikkonib, atmosfers istixana
qazlarinin (karbon qazi, metan, azot oksidlori, xlor vo flilorovazli karbohidrogenlar vo b.)
buraxilmasi artib. Otraf miihitin qlobal ¢irklonmasi insanlarin saglamliginin pislosmasino,
immunitetlorinin zoiflomasing, yeni xasloliklorin, o ciimladen, COVID-in amalo galmasine
sobob olubdur. Ekoloji problemlor bltin canlilar ¢in 6z neqativ tosirino vo falakotli
naticalorine gora heg bir digor problemlorlo miiqayisays golmir. Ekoloji bohranin sabablari
ohalinin ekoloji savadsizlig1 vo gorarlar qobul edon soxslorin ekoloji nigilizmi ilo sortlonon
ortaf miihits antropogen tosir ilo baglidir. Ekoloji bohrana zomin yaradan amillorden do biri
insanin sliurunda yaranan yanlis bir fikirdir ki, o tobiotin agasidir vo istoyino uygun onu
dayise bilar.Ekoloji problemlorin hall edilmesinds goriinen siyasi uzaqgorensizlik planetin
yasama qabiliyyatinin altina mina qoyur, onun ohalisinin saglamligini tohliikoys atir vo
bununla ekoloji maraqglara zorbo vurulur. Onsuzda ekoloji tohliikkolora qarsi midafio
qabiliyyatino goro differensiyalasan ayri-ayri1 dovlotlorin milli maraqlarina da zorbs vurulur.
Demoli, milli maraqlar diinya igtimaiyyatinin yeni, daha adalatli ekoloji durumun yaradilmasi
Ucln saylari ils uzlagdirmaq lazimdir.

Iqlimin global dayisikliklari.

Tabii vo antropogen sabablorin birgs tosiri ilo yaranan global ekoloji problemlordon
biride iqlim doyisiklikloridir. Katastrofik naticolora gotirib ¢ixara bilocoyina goro onlar
bosoriyyatda xiisusi bir tosvis dogurur. Iqlim dedikds kifayat godoer uzun bir vaxt arzinde
havanin orta qiymati gdtiiriiliir. Havanin klimatik normadan konara ¢ixmasi, mosslon hansisa
gotiiriilmiis bir ildo qisin ¢cox soyuq vo ya yayin ¢ox isti kegmoasi halo iqlim doyismosindon
damigmaga osas vermir. Iqlim doyisikliklorini miisahido etmok {iciin bir ne¢o onilliklor boyu
uzun zaman kasiyindo havanin xarakteristikalarini (horarat, nomlik, atmosfer tozyiqi,
buludluluq, yaginti, kiilok vo s.) tohlil etmok lazimdir. Yer kiirosindo hoyat Giinas torafindon
sacan enerjiyo vo istixana effekti adlanan hadisoys baghdir. Giinos radiasiyasinin bir hissosi
atmosfer torafindon udulur, digor hissasi iso Yerin sathi ilo udulur. Bazi gazlar, o ciimlodon,
ozon yerin sathi ilo oks olunan enerjinin bir hissosini tuturlar vo temperaturun hoyat ii¢iin
lazimi intervalda qalmasini tomin edirlor. Buna istixana effekti deyilir vo bu Yer iiziindo
hoyati tomin edon zoruri sortdir. Ancaq bu effekt yiiksok templorlo artmamalidir, oks halda bu
temperaturun koskin artmasina sobab ola bilor. Bundan olavo, Yerin klimatik sistemi bir sira
astrofizik, bioloji, geoloji, kimyavi vo s. proseslor kompleksi ilo toyin olunur. Yoni, iglim
dayisilikliyi problemine baxarkon biitiin tobii vo antropogen proseslari ohato edon kompleks
yanasma lazimdir. Bu proseslorin bir-birino qarsiliglt tosiri vo antropogen foaliyyatin onlara
tosirinin mexanizmi holo axira kimi aydin deyil. Hal-hazirda iglimo tobii proselorin tosiri
torofdarlari ilo antropogen tosir torofdarlar1 arasinda miibahisolor qizigibdir. Istixana qazlarmin
atmosferdo artmasi vo onlarin Yerdo tepmeraturun artmasina sobob olmasi hipotezi elmi
aragdirmalar olmadan, aparilmadan bir c¢ox dinya vo Avropa tobiot miidafiagilori vo
toskilatlarinin, mosolon QRINPISin, Umumdiinya metereoloji toskilatinin, hokiimatarasi
ekspertlor grupunun vo S. sonadlorindo oks olunur vo qobul edilir. Fiziki vo tobii tosir
torofdarlar1 vo alimlor iso digor noqteyi-nozordon ¢ixis edirlor. Onlar hesab edirlor ki,
troposferdo temperatur doyisikliyi bozi amillor mocmusundan asilidir vo karbon gqazinin
artmasi heg clirs temperaturun artmasina sabab ola bilmaz, oksino bu yalniz soyumaya sabab
olur.

Itraf mahitin ¢irklonmasi.

Qlobal ekoloji problemlordon do biri otraf muhitin ¢irklonmasidir, yoni tobii vo
antropogen miihito, ona xarakterik olmayan kimyovi, fiziki, bioloji vo s. agentlorin tullanmasi
vo yaradilmasidir ki, onlarda insana vo diger canlilara ziyanl tosir edir. Cirklonma novlori
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haddindon artiq miixtolifdir, bunlara qaz vo aerozollar soklindo atmosfero miixtolif kimyovi
maddolorin atilmasini; SU hovzolorine miixtolif kommunal-moisat tullantilarinin, neft
mohsullariin diismasini; landsaftlarin zibillo g¢irklonmasini; torpaqglarin pestisidlorlo vo
kiibralorlo ¢irklonmosini; ekosistemo yeni, ona yad olan orqanizmlarin gotirilmasini va s. aid
etmok olar. Otraf mihiti ¢irklondiron 30 mindon artiq maddslor molumdur, onlar avval
atmosfers, suya vo torpaga diisiirlor sonra iso toyin edilmis normativlori asdiqda otraf miihito
vo canlilara ziyanli tosir gostorirlor. Artiq neg¢o illordir ki otraf miihitin ¢iklonmasindon doyan
ziyanin {imumi moblagi biitiin dlkolorin birlikde UMM-n 5-6%-ni toskil edir, tobioti miihafizo
todbirloring iso ayrilan vasait UMM-n 2-3%-ni ke¢mir. Qlobal problemo hamg¢inin kosmosun
cirklonmasi doniir, kosmik fazaya antropogen mangoli obyektlorin ¢ixarilmasi vo bu fozanin
onlarin yanma vo dagilma mohsullar1 ilo zibillonmosi hamds radiotexniki vo astronomik
qurgularin igslomasi Ugln ¢otinliklor yaradir.

Otraf miihiitin ¢irklonmosi osason insanin tosorriifat vo digor foaliyyat novlori ilo
baglidir, daha az iso buna sobab tobii folakotlor (vulkanlar, qasirgalar vo s.) ilo baghdir.
Tullantilarla miibarizo mimkinsiiz masslodir (maddonin saxlanmasi ganunu ilo miibarizo
aparmaq olmaz). Tullantilar1 saxlamaq, basirmaq, bir haldan digor hala kegirmok (masalon
yandirmaq), xammal kimi istifado etmok olar ancaq onlar yenods tullant1 olaraq qalacaqlar.
Tullantilart azaltmagin yegans yolu gonaotedici texnologiyalara vo qapali material siklloro
ke¢mokdir.

Atmosferin ¢irklonmasi.

Atmosferin tobii yolla ¢irklonmosi vulkanlarin piskiirmoasi, kiilok eroziyasi, t0z
qasirgalariin olmasi naticasindo bas verir. Bunlarin i¢indo asas rolu vulkanik foaliyyot
oynayir. Atmosferin antropogen ¢irklonmasi daha ¢ox miixtalif monbalor torofindon bas verir
vo daha c¢ox hiss edilocok ziyan vurur. Bu ziyan hava kiitlolorinin 0z0-6ziinii tomizlomo
imkanindan ¢ox olur. Atmosferin asas c¢irklondiricilori energetika, metallurgiya, kimya vo
neftkimya, kagiz istehsali sonayelori, tikinti industriyasi vo avtomobil nagliyyatidir. insan
foaliyysti naticosindos ¢irklondirici maddalor atmosfers bork vo maye halda diisiir, atmosferdon
suya vo torpaga Kecirlor, torpaqdan kond tesorriifatt mohsullarina, onlardan da insanin
organizmind diisiirlor. Havanin asas ¢irklondiricilori — karbon, kiikiird vo azot oksidloridir vo
bork hissaciklordir. Atmosfers hor il atilan aerozollarm Umumi miqdar1 1 milyard ton
hocminds giymatlondirilir. Bu tullantilarin asas hissasi inkisaf etmis 6lkolorin payina diisiir.
Xiisuson narahathig kiikiird oksidleri dogururlar, onlar atmosfers diigorak tursu yagislarina
sobob olurlar ki bunun da agir naticolari olur. Danizlors, gollors, ¢aylara diisorok onlar bu su
hdvzalarini cansiz edirlor, bitki vo canli alomi mohv edirlor. Tursu yagislart mesalorin mohv
olmasinda amillordon biridir. Hava axinlar1 ¢irklondiricilori boylik mosafolora dasiyir, buna
Cernobil gozasinin niimunssindo omin olundu. Reaktorun partlamasi noaticosindo radioaktiv
qazlar vo bork hissociklor 6 km hiindiirlitys galxdi vo bdyiik bulud omolo goldi. Bu bulud ilk
giinii Ukrayna vo Belarusun orazisi {izorindo yayildi, sonra iso iki hissoys boéliinorok, biri
Avropa digori iso Asiya tlizorino horokost etmoyo basladi. 12-ci giiniido radioaktiv bulud
Yaponiyaya, 18-ci giiniinds iso Simali Amerikaya ¢atdi. Bu hadiso gostordi ki lokal hadiso tez
bir zamanda neca bir global effekt vers bilor.

Hal-hazirda BMT vo miixtolif beynolxalq toskilatlar torafindon hava mokaninin vo
atmosferin mithafizosing, zorarli maddalorin atmosfera atilmasinin azaltmasina dair mixtolif
mozmunlu konvensiyalar vo protokollar imzalanmis vo qabul olunmusdur.

Torpaqlarin cirklonmasi va deqradasiyasi.

Torpaq noainki biokiitls yaradan kond tosarriifat1 istehsali ii¢lin bir vasitadir, o hamda
atmosfer vo hidrosferin torkibini requlo edon ekosistemlorin miihiim komponentidir. Toassiif
ki, planetin nazik torpaq qati — pedosfer insan tosiri naticosindo deqradasiyaya ugrayir.
Alimlor hesablamigdilar ki insan comiyyati 0z tarixi inkisaf dovriindo irrasional foaliyyoti
naticasinda 2 milyard hektara yaxin mohsuldar torpaglardan mohrum olmusdur. Bizim
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giinlordo do har il torpaglarin mohv olmasi naticosindo 10 min. hektara kimi mohsuldar
torpaqlar kond tosorriifatt dovriyyoasindon ¢ixir. Onlar sohralara vo yarimsohralara gevrilirlor,
toxminlora gors planetin quru hissasinin artiq 50%-o qadari istifadoys yararsizdir. Torpaglarin
degradasiya proseslorine ugramasinin osas sababi insanin 6z faaliyyatini dlzgin
gurmamasidir. Torpaglarin deqradasiyasina otlaqlardan hoddon artiq istifado etmo, mesoalorin
qurilmasi, kond tesarriifat1 foaliyyati, miixtolif tikinti islori vo ¢irklonma sobab olur. Torpagin
tonozziillinii fiiziki tonozziilo, yoni hidrofiziki xassolorin pislogsmosine; kimyovi tonozziilo,
yani kimyavi xassalarinin pislosmasing, qidali elementlorin tilkonmasina, ikincili duzlagmaya,
ksenobiotiklarlo ¢irklonmasing; bioloji tonazziils, yoni ndv miixtolifliyinin azalmasina, torpaq
mezofaunasinin  vo mikroorqanizmlorinin - optimal nisbotinin  pozulmasina vo  onun
patogenlorlo ¢irklonmasine bolmok olar. Torpaq ortlylnin daglmasinin genis yayilmis
sobablorindon biri eroziyadir — mohsuldar {ist qatin axan sular vo kiilok sobobi ilo yavas-yavas
dagilmasidir. Son yuz ildo okin saholorinin toxminan 27%-i eroziyaya moruz qalmigdir.
Eroziyadan basqa torpagin voziyystino menfi tosir gostoron amil pis toskil olunan drenaj
sistemidir. Bundan slava, torpagin bir hissasi fiziki tasire - masin tokarlori altinda sixlasmaya
moruz qalir. Torpagin tonazziiliiniin bir névii do sohralagsmadir ki, bunada insanin tosorriifat
foaliyyati vo iqlim doyisikliyi sabab olur. Tonazziiliin digor ndvii do torpagin cirklonmasidir
vo bu osason antropogen tosir naticosindo bas verir. Miiassisalorin isi noticosindo kimyovi
birlosmalor atmosfers atilir vo sonra onlar ¢okiintiilorls birlikds torpaga diisiir. Bundan olava
torpaq miixtolif zibillorla, tikinti materiallar1 ilo, islonmis slxurlarla, pestisidlorlo va s.
cirhlonir.

Qlobal ekoloji doyisiklikloro hamginin mesolorin  qirilmasi, energetikaya aid
problemlor, biomiixtalifliyin azalmasi, shalinin arttim1 vo demogqrafik partlayis sobab olur.

Ekoloji firavanligin tomin edilmesi bir 6lko daxilinds, timumbasari ekoloji bohran
tohliikasi soraitindo geyri-mimkindir. Dinya igtimaiyyoti vo toplumu bu tohlitkeni dork
etmoli, 6z hoyati ekoloji maraglarim1 qorumaqg Ucun omoali iglora kegmoali vo saylorini
artirmalidir. Bu monada moanfi ekoloji proseslorin naticalorini ardan qaldirmaq vo ya miioyyon
qadar kompensasiya etmoak iigiin mexanizmlor hazirlanir. Buna misal olaraq, BMT-nin otraf
miihitin qorunmasi vo inkisafi namins Proqrami torafindon yaradilmis Qlobal Ekoloji Fondu,
olkalor arasinda baglanmis miixtolif konvensiyalar1 gostormok olar.
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I''IOBAJIBHBIE DKOJIOI'MYECKHUE UBSMEHEHUSA U ITPOBJIEMBbI
T'aoxncues 10.I., Hopacumau C.HU., Memeooea A.T.

Pe3rome

B crathe paccMOTpeHBI I1100aIbHbIE SKOJIOIHMYECKHe MPOOIeMbl U BPEIHOE BIHSHUE
HKOJIOTUYECKUX H3MEHEHHMH Ha Xu3Hb jonedl [lokazaHo, 4TO BBIOPOCHI 3arpsi3HUTENEH U
XUMHUYECKHUX BEIIECTB B aTMoc(epy, IOYBY U BOJHBIE OacCeHbl HapyIIal0T 3KOJOTHYECKOE
paBHOBCCHUC, BCAYT K ACrpagallid 3KOCHUCTCM, MMApHUKOBBIC TIa3bl, BbI6paCBIBaeMBIe
IPOMBIIUICHHBIMU MPEINPUATHAMA YMEHBIIAIOT O30HOBBIM CJIOM 3eMIIM. YKa3aHbl IyTH
KOMITICHCAllu BPECAHOT O B03H€ﬁCTBHH XO3SMCTBCHHOM ACATCIIbHOCTH YCJIOBCKA Ha MPpUpPOAY.
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GLOBAL ENVIRONMENTAL CHANGES AND PROBLEMS

Hajiyev Y.H., Ibrahimli S.1., Mammadova A.T.
Summary

The article discusses global environmental problems and the harmful effects of
environmental changes on people's lives. It is shown that the emissions of pollutants and
chemicals into the atmosphere, soil and water bodies violate the ecological balance, lead to
the degradation of ecosystems, greenhouse gases emitted by industrial enterprises reduce the
ozone layer of the earth. Ways to compensate for the harmful effects of human economic
activity on nature are indicated.

T10> NANO HiSSOCIKLORINDON iSTIFADO ETMOKLO FENOLUN
ADSORBSIYASININ TODQIQi

Qadirova E.M.
Baki Doviat Universiteti

Acar sazlar: fenol, nano TiO2,adsorbsiya,spektrofotometr va d.
Knroueswie cnosa: ¢enon, nano-TiO2, adcopoyus, cnekmpogomomemp u op.
Key words: phenol, nano-TiO», adsorption, spectrophotometer, etc.

Baxilan isda 20 ml 1 mq/l fenol mahlulu va 0,05 mq nano TiO2 garisigindan ibarat
sistemin adsorbsiya xiisusiyyatlori tadqiq edilmisdir.Proses 2 saat miiddatinda aparilmisdir.
Mbalum olmusdur ki, otaq temperaturunda rutil fazaya malik olan TiOz nanohissaciklori zaif
adsorbsiya gabiliyyatina malikdir.Proses “Varian Cory50” spektrofotometrinds ¢akilon
ayrilor ila tadqiq edilmisdir.

Bildiyimiz ~ kimi,fenolun  adsorbsiyasinda miixtolif adsorbentlordon istifado
edilmisdir. Torofimizdon 25°C temperaturda 2 saat miiddotindo rutil fazaya malik TiO:
nanohissaciklorindon istifado etmoklo su miihitinds fenolun adsorbsiyasi todqiq edilmisdir.20
ml 1mg/l fenol mohlulu va rutil fazali 0,05 mq TiO2 nanohissaciklorindon ibarat qarisigin iki
saat otaq temperaturunda adsorbsiyasi qarisdirma Usulundan istifado etmokls
aparilmigdir.Qarisdirilmadan qabaq adsorbsiya prosesi getmomisdir, bu “Varian Cory 50”
spektrofotometrinds ¢okilon ayrilar ilo tosdiglonmisdir. 20 ml 1 mq/l fenol mahlulu va 0,05
gram TiO2-dan ibarat qarisigin  adsorbsiyasini  todqiq etmokdo moagsad TiO2
nanohissaciklorinin otaq temperaturunda adsorbsiya gabiliyyatini miioyyon etmokdon ibarat
omusdur. Iki saatdan sonra ag suspenziya sokilli mohlul filtr kagizindan siiziilorok standart
kiiveta yerlosdirilmoklo “Varian Cory 50” cihazinda ¢okilmis vo asagida gostorilmisdir.
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Qrafikl. 1 mg/l fenol mahlulu +TiO> sistemi i¢tin Varian cihazinda prosesdon avval

¢okilmis oyri.
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Qrafik2. 1 mg/l fenol mahlulu +TiO> sistemi tiguin Varian cihazinda prosesdon sonra
¢okilmis oyri.

Asagidaki qrafikdo adsorbsiya prosesi orzindo (20 dogigodon bir) niimunalorin
oyrilorinin miiqaisasi gostorilmisdir. Prosesdo Ufliqll xott iizro fenola uygun dalga
uzunlugunda(270nm) oyrilorin alinmas1 miisahido edilmisdir.Molumdur ki, adsorbsiya tam
getsaydi 270 nm sahasinds fenola uygun signallar alinmamali idi.

Prosesin ilk anlarinda(qirmizi xatt) bu daha qabariq gorunur,lakin getdikco azalma bas
verir,bu iso adsorbsiyanin zoif getmosindon xobor verir.Hesab edilir ki, baxilan prosesds
Xemosorbsiya bas verir.
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Qrafik 3. Fenolun TiO> istirakinda adsorbsiya oayrilorinin miigaisasi.
Sonuncu grafidon gorinduyd kimi, fenol+TiO, sistemindo adsorbsiyanin zaif
getmoasiTiOznanohissociklorinin - gox yaxs: fotokatalizator olmasi vo zoif adsorbsiya
xiisusiyyatina malik olmasindan xabar verir.
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UCCJIEJOBAHHUE AJICOPELIUM ®EHOJIA C UCIIOJIb30BAHUEM
HAHOYACTHIL T1O;

Kaowiposa E.M.
Pesztome

B Hacrosmiem wuccrnenoBaHMM HM3Yy4YalUCh aJCOPOIMOHHBIE CBOMCTBA CHUCTEMBI,
cocrosiieid u3 cmecu 20 mu pactBopa (denonma 1 mr/ g1 u 0,05 mr mano-TiO2, mporecc
MpOBOAMIICSA B TeueHHe 2 yacoB.bbuio oOHapyxeHo,uTo HaHouyacTuubl TiO2 ¢ ¢a3oil pyruna
IIpY KOMHATHOM TeMIiepatrype 00J1a1at0T MI0X0H acoOpOIIMOHHON ClTOCOOHOCTBIO.

ITpornecc uccnenoBany Mo KpUBbIM, MOTY4eHHBIM Ha ciekTpodoTomeTpe “Varian Cory50”.

STUDY OF PHENOL ADSORPTION USING TI102 NANOPARTICLES

Gadirova E.M.
Summary

In the present study, the adsorption properties of a system consisting of a mixture of 20
ml of a 1 mg/l phenol solution and 0.05 mg of nano-TiO2 were studied; the process was
carried out for 2 hours. It was found that TiO2 nanoparticles with a rutile phase at room
temperature have poor adsorption ability. The process was investigated according to the curves
obtained on a “Varian Cory50” spectrophotometer.
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COXTSIKLLI TURSU OKSIPROPILATLARININ
NEFTYIGICI VO DISPERSLOSDIRICI XASSOLORININ TODQIQI

S.I.Ibrahimli, Y.H.Haciyev
Ganca Dévlat Universiteti
e-mail:ibrahimli.1959@mail.ru
Acar sozlor: propilen oksid, oksipropillosmo, sothi-aktiv maddo, bitsiklik tursu,
neftyigici.
Keywords: propylene oxide, oxypropylation, surfactant, bicyclic acid, oil collector

Cox boyuk praktik ohomiyysto malik olan sothi-aktiv maddslor oksor hallarda
oksipropillosmas reaksiyalar1 asasinda sintez olunur. [1,2]

Dovri kimya adobiyyatinda sothi-aktiv maddslor sintez etmok mogsadi ilo miitoharrik
hidrogen atomlu birlogmaolorin etilen- vo propilen oksidlorls oksialkillosmo reaksiyalart genis
miqgyasda yayilmisdir.

Molumdur ki, iizvi tursular vo onlarin ayri-ayr siniflorini, mosolon alefatik, aromatik,
tsiklik va s. tomsil edon niimayandslori do miitohorrik hidrogen atomlu birlosmalors aiddir.
Lakin, odabiyyat materiallarinin tohlili naticasindo miioyyon edilmisdir ki, yag vo aromatik
sira tursulariin olefin oksidlari ilo oksialkillogmasi kifayat qodor genis miqyasda dyranildiyi
halda, naften tursularinin, xiisusilo sintetik naften tursularinin oksialkillosmo reaksiyalari
yetarinca tadqiq edilmomisdir.

Alitsiklik siranin sociyyovi qurulus vo sterik faktorlarla olagoali malik olduglar
kompleks faydali xassolori onlarin xalq tosorriifatinin miixtolif sahslorindo totbigino genis
imkanlar agir.

Alitsiklik tursularin olefin oksidlori ilo oksialkillosma reaksiyalarinin, geyd olunan
vacib praktik ohomiyyati ilo yanasi, bu reaksiyalarin nazori cohatdon maraq doguran toroflori
do var. Baslangic maddslorin va totbiq olunan katalizatorlarin tobistindon asili olaraq epoksid
halgasinin agilmasi istiqgamoti, reaksiyanin osas vo oalave mohsullarmin miqdari cohatdon
milayyanlosdirilmasi, miixtalif reaksiya faktorlariin prosesin istigamatina va siiratino tosiri
va s. Kimi moasalalor nozari yoniimden todgiqat talob edon problemlordir.

Naften tursular1 vo olefin oksidlori arasindaki oksialkillogmo reaksiyalart baslangic
maddolorin asantapilan yerli mohsul vo qiymatlorinin ucuz olmasi sobobindon iqtisadi
cohotdon do aktualliq kasb edon aragdirma obyekti hesab olunur.

Toqdim etdiyimiz isdo doymamis goxtsiklli tursularin niimayandoasi olan 1,4,5,8-bis-
endometilenoktalin karbon tursusundan baslangic komponent kimi istifads edilmisdir. Homin
birlogsmoni, 0z novbesindo Dils-Alder reaksiyasi iizro ditsiklopentadien (DTPD) vo akril
tursusundan sintez edirlor. Bu reaksiyada diolefin funksiyasini alitsiklik  dienlorin
niimayondasi olan vo tsiklopentadienin dimerlogsmosindon alinan ditsiklopentadien (DTPD),
dienofil funksiyasini iso doymamus alifatik tursularin niimayandasi olan akril tursusu yerino
yetirir. Bas veron dien sintezi reaksiyasi agagidaki tonlik iizra gedir:

CH,=CH-COOH+ C@ - @@— COOH

Odoabiyyat gostaricilorindon [3,4] molumdur ki, tursularin olefin oksidlori ilo
oksialkillosmo reaksiyailart morhaloli-paralel proseslordir. Yekunda reaksiya mohsullari
monooksipropil-1,4,5,8-bis-endometilenoktalin ~ karbonat,  polioksipropil  -1,4,5,8-bis-
endometilenoktalin karbonatlar, izopropil-di-1,4,5,8-bis-endo-metilenoktalin karbonat vo
sarbast polioksipropilatlardan ibarat olur.

Qeyd edok ki, 1,4,5,8-bis-endometilenoktalin karbon tursusunun oksipropillogsmasi
xilsusi germetik siio reaktorda 140-160 °C temperaturda, 2-3 saat miiddstindo aparilir.
Katalizatorun ilkin tursuya gora qatiligi 1,5-2 kiitlo % toskil edir.
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Burada neftyigict vo neft ortiiylino disperslosdirici tosir gdstoron  sathi-aktiv
maddolorin sintezi asas mogsad oldugu liciin polioksipropil karbonatlarin alinmasini daha
yiiksok ¢iximla tomin edon NaOH katalizatorundan istifado olunur. Alinmis polioksipropil-
1,4,5,8-bis-endometilenoktalin karbonatlarin miixtalif oksipropillosmo doracisine malik
kiitlolori sinaqdan kegirilmisdir. Todgiqatlar noticosindo miioyyonlosdirilmisdir ki, 1:1-o
nisbatindo reagentlorden sintez edilmis oksipropilat sirin sulardaki neft lokolorini miisyyon
vaxt orzindo yigisdirir, ancaq neft ortliyinin barpasi bir nego miiddotdon sonra yenidon
miisahido olunur. Propilen oksidinin 1,4,5,8-bis-endometilenoktalin karbon tursusuna nazaron
artiq istifado edilmosindon alinan polioksipropilatlarin neft Ortlyldnl yigmasi boylik stiratlo
bas verir.

Eksperimental todqiqatlar noticesinde miiayyon edilmisdir ki, oksipropilatlarin
oksipropillosma doracasi n=0,9-3,0 intervalinda olan téromoalori daha aktiv neftyigici vo
disperslosdirici tosiro malik olur. Bundan yiiksok oksipropillosmo doracesino malik
niimayondolordo bu xassolor tadricon zoaifloyir vo daha yiiksok oksipropillosma doracosing
malik olan niimunoalords haddon artiq pislosir.
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MULTISYCLEED ACID OXYPROPILATES
INVESTIGATION OF OIL AND DISPERSION PROPERTIES

S.I.1brahimli, Y.H.Hajiyev
Ganja State University, Ganja
Summary
This article is dedicated thi oxyalkyllation of bicyclic acids with epooxids. Some
polioxypropyle carbonats may be used as a oilcollecting and dispression remedy for the
clianing spots.

TRIBULUSTERRESTRIS L. ETANOL EKSTRAKTLARININ DLD-1 KANSER
HUCRE HATTI UZERINDEKI SITOTOKSIK ETKILERININ MTT TEST
YONTEMI iLE DEGERLENDIRILMESI
Fireya Elif Oztiirkkan', Giray Bugra Akbaba® Mustafa Sertcelik*
'Kafkas Universitesi, Kimya Miihendisligi Boliimii, Kars, Tiirkiye
2Kafkas Universitesi, Biyomiihendislik Bolumui, Kars, Turkiye
Ozet
Insanlar, 6zellikle kirsal cevrelerde yasayanlar ve son zamanlarda geleneksel tiptan

memnun olmayanlar, tedavi edici etkileri i¢in sifali bitkileri kullanmaktadir. Bu c¢alismada,
Kars ilinde (Turkiye) yore halkinin bu sifali bitkilerden biri olarak kullandigi
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Tribulusterrestris L. Bitkisinin etanolikekstraktlarisoxhlet yontemi ile elde edilmistir.
Elde Edilen ekstraktlarin 10-1000 ppmkonsantrasyon araliginda, 24 ve 48 saat maruziyet
surelerinde DLD-1 hiicreleri Gizerinde sitotoksik etkileri arastirilmastir.

Anahtar Kelimeler: Tribulusterrestris L.,Sitotoksisite, DLD-1, MTT Testi

Giris

Insanoglunun hastaliklarin tedavisinde 1800 yilina dek sadece dogal kaynakli ilaglart
kullandig1 bilinmektedir. 1800 yili basindan itibaren dogal kaynaklardan izolasyon yoluyla
saglanan bilesikler, 1830°dan itibaren laboratuvar ortaminda da sentezlenmeye baslanmistir
[1]. Son yillarda, dogal ilaglarin sentetik ilaglardan daha giivenli oldugu inanci, insanlarin
bitkiler, fitoterapotik maddeler ve fitofarmasotik triinler gibi dogal iiriinleri kullaniminda bir
artisa neden olmustur. Ancak, dogal {iriinlerin glivenligini ve gerekli doz miktarini belirleyen
ve hatta ticari olarak satisin1 saglayan herhangi bir diizenleyici sistem yoktur. Bu dogal
urtinlerden en yaygin kullanilan1 bitkilerdir. Ne yazik ki, bu bitkileri terapotik olarak
kullananlarin ¢ogu, triinlerin giivenli kullanimi1 konusunda yeterli bilgiye veya egitime sahip
degildir. Bu nedenlerden dolayi, dogal bitki {irlinlerinin standardize edilmesi ve istenmeyen
yan etkiler, asir1 doz ve toksisite gibi olasi riskleri degerlendirmek icin bir¢ok ¢alismanin
yapilmasi gerekmektedir [2].

Tribulusterrestris L., Tiirkiye’de deve ¢okerten, coban ¢okerten ve garik dikeni olarak
bilinmektedir. Meyvesinin boynuz seklinde sivri uglara sahip olmasindan dolay1 bitkiye bu
isimler verilmistir (Sekil 1). Bitki, steroidalsaponin igeriginden dolay1 tibbi ve farmasotik
acidan ilgi ¢ekicidir [3, 4]. Tribulusterrestris L. hipolipidemik, hipoglisemik etkilerinin yani
sira, vitiligo, lirolojik enfeksiyonlar, prostat hipertrofisi, goz, karin ve kardiyovaskiiler sistem
hastaliklarin1  tedavi amaciyla da kullanmaktadir [4-6]. Normal hicreler Uzerinde
sitotoksisitesi az olan T. terrestrisekstraktlarmin [7], farkli kanser hicreleri (zerindeki
etkisine iligkin sinirli sayida in vitro ¢alismalarla bulunmaktadir [5, 8-10]. Bu bilgilere
dayanarak, bu ¢alismada, Tribulusterrestris L. etanol ekstraktlarinin 24 ve 48 saatte DLD-1
insan kolon kanser hiicre hatlar1 Uzerindeki sitotoksik etkileri MTT Yontemi ileincelendi.

. P Y P
Sekil 1. Tribulusterrestris L.bitkisi
Materyal ve Metot
Kimyasallar ve Bitki Materyalinin Toplanmas:

Etanol, DMSO, MTT, DMEM, Penisilin-Streptomisin, Fetal Sigir Serumu, Fosfat Tuz
Tamponu (PBS) ve Tripsin EDTA SigmaAldrich’den temin edildi. Tribulusterrestris L.
toprak Ustl kisimlart (yaprak, meyve ve sap) 40°29'46" Kuzey 43°33'40" Dogu
koordinatlarinda 1410 m rakimda Ani, Kars, Tiirkiye'den toplanmistir. Toplanan bitki Prof.
Dr. Fatma Giines tarafindan tanimlanmistir. Toplanan bitki Ornekleri karanlik ortamda
kurutulmus ve 6giitiicti kullanilarak 6giitiilmistir.

Cihazlar
Bu c¢alismada; ISOLAB Balon Isitici, Panasonic MCO-170AICUVH-PE
COzlnkiibator, HedLab X BIO MSC CLASS II Biyogivenlik kabini, ThermoFisher EVOS
FL InvertedMikroskop, ve BioTekEpoch UV-VisSpektrofotometre cihazi kullanilmistir.
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Bitki Ekstraksiyonu

Soxhletekstraksiyonuigin 0Ogiitiilen bitki numunesinden 10 g tartilarakekstraksiyon
kartusuna alindiktan sonra 100 mL’likSoxhletekstraktoriine yerlestirildi ve ekstraksiyon
¢oziiciisii olan HPLC safliktaki etanolden 150 mLbalona konuldu. 15 saat (yaklasik 40 sifon)
boyunca renkli sifon gelmeyinceye kadar ekstraksiyona devam edildi. Elde edilen ekstraktlar
mavi bant siizge¢ kagid ile siiziildii ve s1v1 kisitm doner buharlastiricida kurutuldu. MTT testi
icin 1000 ppm’lik stok ¢ozelti hazirlandi ve diger ¢Ozeltiler de bu stok kullanilarak hazirlandi.

MTT Testi

96 kuyucuklu plaklara, her kuyucugaprotokollere[11] uygun olarak hazirlanan DLD-1
hiicre stispansiyonundan 100 pL (~ 5000 hucre/kuyucuk) konuldu ve 24 saatlik inkiibasyonun
ardindan hazirlanan her bir ¢ozeltiden (1000, 500, 250, 100 ve 10 ppm) 100 uL kisimlar
halinde kuyucuklaraeklendi (kontrol kuyucuklarinal00 pL besiyeri + 100 pL hicre
slispansiyonu eklendi) ve 24 saat inkiibasyonabirakildi. Daha sonra her bir kuyucugaPBS’de
hazirlanmis 10 uL MTT (5 mg/mL) ¢ozeltisinden eklendi ve 4 saat siire ile inklbe edildi.
Olusan formazan kristallerinin ¢6zlinmesi amaciyla, tumkuyucuklara 100 pL DMSO
eklenerek 18 saat 37°C’de CO.inkubatoriinde bekletildi. Bu slrenin ardindanmikroplate
okuyucuile 570nm dalga boyunda absorbanslar kaydedildi. Hicre canliligi Yyuzdeleri
asagidaki formul ile hesaplandi. Butiin deneyler 3 tekrarh olarak yapildi.

Hucre Canliligi=(Test kuyucugununadsorbansi/kontrol kuyucugununadsorbansi) X 100

Tartisma ve Sonug

Elde edilen veriler hiicre kontrol grubu ile kiyaslandiginda 24 saatlik maruziyette
yalizca 1000 ppmkonsatrasyonda % 24,92 oraninda hiicre proliferasyonu tespit edilmistir. En
fazla hiicre 6limi 500 ppmkonsantrasyonda (% 28,80) gozlemlenmistir. 250, 100 ve 10
ppmkonsantrasyonda sirasiyla % 9,98; % 10,21 ve % 13,15 oraninda hiicre 6liimU meydana
gelmistir  (Sekil 2). Literatire gore bu oranlar ihmal edilebilir sitotoksisite olarak
degerlendirilmektedir [12]. 48 saatlik maruziyetteT. Terrestrisetanol ekstrakti 10
ppmkonsantrasyonda  %6,08 oraninda  sitotoksiktir.  Calisilan  diger  uygulama
konsantrasyonlarindaekstraktlarin hiicre proliferasyonu meydana geldigi belirlenmistir (Sekil
3). Ammarvd (2018), T. terrestris L.'ninmetanol ve petrol eteri ekstraktlarinin, 16.1 ve 21.5
ng.mL*konsantrasyonda insan hepatoseliilerkarsinoma hiicrelerine (HepG2) karsi sitotoksik
oldugunu rapor etmislerdir [13]. Angelova vd. (2013), T. terrestrisekstraktinin insan meme
kanseri (MCF-7) ve normal (MCF10A) hiicre hatlarinda hiicre canlilig1 tizerindeki etkilerini
incelemistir. Bu bitki ekstraktinin meme kanseri hiicrelerinin canliligin1 konsantrasyona bagh
(IC50 degerini 15 mg / mL) olarakinhibe ettigini tespit etmistir [5]. Benzer sekilde
Neychevvd (2007), T. terrestristen elde edilen bir saponinekstraktinin, normal insan
fibroblastlar1 i¢in bir¢ok kanser hattina gore daha az toksik oldugunu bulmustur [7]. Sun vd.
(2003, 2004), etanol ekstraktindan izole edilen saponinlerinT. terrestrisiin Bcap-37 meme
kanseri hicre hattinin biyumesini engelledigini ve apoptozu indukleyerek BEL-7402
hicreleri Uzerinde sitotoksik bir etki yaptigin1 belirlemistir [8,10]. Wang vd. (2009), T.
terrestris'in meyvelerinden izole edilen steroidalsaponinlerin NCI-H460, SF-268, MCF-7 ve
HepG2 tiimor hiicreleri Uzerinde potansiyel anti-tiimor aktivitesi gosterdigini bildirmistir [14].
Abudayyak ve ark. (2014) 24 saat boyunca T. terrestrismetanolekstraktlarina maruz birakilan
NRK-52E hicrelerinde  MTT  testi ile sitotoksisitesini  incelemis ve 500
mg/mLmetanolekstraktinda hucre canliliginin % 68,5 oraninda oldugunu bulmustur. 1Csg
degeri ise 160 mg/mL olarak belirlenmistir. 62,5-500 ppmkonsantrasyon araliginda bu
bitkinin su ve kloroform ekstraktlarininsitotoksik etki gostermedigi belirlenmistir [15].
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Sekil 3. 48 saat maruziyette hiicre canlilig1 yuzdeleri

Sonug olarak, daha 6nce yapilan ¢aligmalarin bulgularma gore T. terrestrismetanol ve
petrol eteri ekstraktlart ve etanolikekstraktlarindan izole edilen saponinlerinsitotoksisiteye
neden oldugu belirlenmistir. Bu calismada ise bitkinin toprak iistii kisimlarinin tamaminin
etanol ekstraktlarinin DLD-1 hiicreleri iizerindeki sitotoksisitesi incelenmistir. Kisa sureli
maruziyette (24 saat) 500 ppmkonsantrasyondaT. terrestris etanol ekstraktinin orta diizeyde
sitotoksik oldugu ve uzun siireli maruziyette (48 saat) hiicre proliferasyonuna neden oldugu
belirlenmistir. Bir bitki numunesinin biyolojik aktivitesi,fenolik bilesenlerin izolasyonunda
kullanilan ¢oziicti, iklim, bulundugu koordinatlar, rakim, toprak kalitesi ve kullanilan giibre
gibi bircok kosula gore degismektedir[16, 17]. Ayrica, kolon kanser hiicreleri diger kanser
hlcrelerine kiyasla daha gucli  hicrelerdir[18]. Bu ¢alismada kullanilan  bitki
ekstraktininsitotoksisiteye neden olmamasi belirtilen bu sebeplere atfedilmektedir. Ayrica
bitkinin kolon kanserine kars1 antikanserojen ajan olarak kullanimi énerilmemektedir.
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EVALUATION of CYTOTOXIC EFFECTS of Tribulusterrestris L. ETHANOL
EXTRACTS on DLD-1 CANCER CELL LINE by MTT TEST METHOD

) Summary
Fureya Elif Oztirkkan®, Giray Bugra Akbaba* Mustafa Sertcelik*

People, especiallythoseliving in ruralenvironmentsandlatelydissatisfied with traditional
medicine, use medicinal herbs for their the rapeuti ceffects. Inthisstudy, ethanolicextracts of
Tribulusterrestris L plant, which is used as one of themedicinalplantsbythepeople of Kars
province, wereobtained bysoxhletmethod. Thecytotoxiceffects of theextractsobtained on
DLD-1 cellswereinvestigated in theconcentrationrange of 10-1000 ppm, at 24 and 48
hoursexposuretimes.

Keywords: Tribulusterrestris L., Cytotoxicity, DLD-1, MTT Assay

HNCCIEJOBAHUA KOMIIOHEHTHOI'O COCTABA
9TAHOJIBHOI'O OKCTPAKTA ANTHEMIS COTULAL.

C. /1. Mycmadgpaesa
Hucmumym bomanuxu HAH Azepoéaiioxncana, 2. baxy

Knrouesvie cnosa: Anthemis cotula, 5>TaHONBHBIA SKCTPakKT, XPOMATO-Macc-
CIICKTPOMETPHA, KOMIIOHCHTEI.

Acar sozlor:  Anthemis cotula,etanol  ekstrakti, xromato-mass-spektroskopiya,
komponentlor.

Key worlds: Anthemis cotula, ethanol extract, chromato-mass spectroscopy, components.

B crarbe mpuBOIATCS pe3yabTaThl XMMHMUYECKOI'O COCTaBa 3TAHOJIBHOTO JKCTPaKTa M3
HazemHo# yactu Anthemis cotula L. Pactenus cobpannsl B okp. ['ycapckoro paiioHa B ¢ase
MaccoBoro 1BeTeHust. 13 40 r pacTUTENbHOTO ChIpbs ObUIO MOJIYY€HO CyMMa 3KCTPAKTUBHBIX
BemiecTB (5 rpaMMoB), uto cocraBisieT 12,5%. M3 3TaHONBHOTO 3KCTpaKkTa XpoMaTO-Macc-
CIIEKTPOMETPUYECKUM MeToioM uaeHTHduImpoBanbl 29 kommnonenta (97.64%), u3 Hux
npeodagaoT (60.35%) N'-[1-[4-Chlorophenyl]-1H-tetrazol5-yl]-N,N-diethyl-1,2-
ethanediamine - 18.01%; o-(n-Nonyl) S-(2-diethylaminoethyl) ethylphosphonothiolate -
12.72%; D-Galactose - 6.68%; Inositol, 1-deoxy - 8.76 %;1H-Imidazol-2-amine - 7.79%; A'
—Neogammacer-22(29)-en-3-ol, acetate, (3, 21P)- - 6.39%. Ocranphbie - 37.29%
pacnpenelieHsl cpeau 23-X KOMIIOHSHTOB.

Pon Anthemis L. (IlymaBka) BxomauT B coctaB TpuObl Anthemideae Cass. cemeiicTBa
Asteraceae Bercht. et J. Presl u o0benunsier cBeiie 210 BWAOB, pacnpOCTpaHEHHBIX B
Espore, CpeauzemHomMopbe, 3ananHoi Aszuu u Adpuke. Buasr Anthemis oObuHO ¢ ApeBHUX
BpPEMEH JI0 HAIIMX JHEH HCHOJB3YIOTCS B HapoAHOM MmenuiHe. OHU TaKKe MPHUBIEKAIOT
BHUMaHHE KaK JEKOpPAaTUBHBIC pacTeHHs. Pox B (UTOXMMHUYECKOM OTHOIICHHH SIBIISIETCS
OJTHUM U3 HanboJiee 4acTo MCCIETyEMBIX POJIOB CEMENCTBA CIIOKHOLBETHBIX.

B A3zep0aiimxane pacripoctpaneHo 4 Buzia u 1 monsua poxa Anthemis [2].

OHUM K3 IMUPOKO PaclpoCTpaHCHHBIX BUIOB poaa Anthemis seisercst Anthemis cotula
L. — ITymaBka cobaubsi (BoHtouas ). [lymaBka cobaubsi Tepodut. PacmpocTpanena moutu BO
BceX pailoHax AsepOaiipkaHa OT HU3MEHHOCTH JIO CPEIHEro rOpHOTro nosica. Me3okcepodur,
BCTPEYAETCS KaK COPHOE B IIOCEBAX, CaJlaX, Ha OropoJiax, a TAKXKe Ha JIyrax, JIECHbIX MOJISHAX,
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OIyIIKaX M IO TAJIEYHHKAM PEK, Ha O0O0BO-3]1aKOBO-PAa3HOTPABHBIX JIyraX, a TaKkkKe Cpeau
HAropHO-KCEpOPHUTHON pacTUTEIbHOCTH [4].

[To nuTepaTypHbIM HCTOUHUKAM B COCTaBE MyMaBKU coOaubeil 0OHapyKeHbl d(hUpHbIE
Macia, (hJIaBOHOUBI, CECKBU-, IU-, TPUTEPIICHOMIBI, TIOIHALIETUIICHOBBIE, CEPOCOACPIKALIIHE,
reTEPOIUKIMYECKUE KUCIOPOACOACpIKAIINE COeAMHEHUs U cTepoubl| 1,3,5,6,7].

B HaponmHoil MmenuuuHE OTBap M HACTOM TMPUTOTOBIICHHBIE U3 TpaBbl A. cotula
MPUMEHSIOT KaK CIIa3MOJIMTHYECKOE, MOUYETOHHOE, aHTUTeIbMUHTHOE CPEACTBO; HAPY>KHO - B
BUJIE TPUMOYEK, KOMIIPECCOB, OOMBIBAHMI - paHO3aXUBIIAONIEee. Ma3b, TacTy U COK TpaBbl
HCIOJIB3YIOT KaK MPOTHBOOMYyXo0seBoe. HacTol, oTBap JMCThEB, COLBETUN HCHOJIB3YIOT KaK
o0uIeyKpeIuisitoniee, MPOTUBOCYIOPOKHOE, IPH MUTPEHU, CTUMYIUpYolee peryisl. OTBap
COIIBETHH MBIOT MPU METPOPPAruy, MAIIPHH U KaK aHTUTeIbMHUHTHOE [3].

VYuuteiBass Ooratblii XHMMHUYECKHH COCTaB M TMOJE3HBIE CBOIMCTBA MBI PELININ
WCCIIEIOBAaTh KOMIIOHEHTHBI COCTaB dITAHOJBHOTO OJKCTpakta A. cotula, wupoko
pacnpocmpanenno2o Bo daope AzepOaiikaHa.

MATEPHUAJIbBI U METO/1bI

PactuTenbHblii MaTepuan HaazemHol yactu A. cotula mms mccnemoBanusi coOpaH B
okp. ['ycapckoro paiiona B (a3ze maccoBoro 1setreHusi. 40 T pacTUTEIBHOTO ChIPbs OBLIO
BBICYIIICHO, U3METBYEHO U IKCTPArUPOBAHO B TeUeHHUeE 3-X JHEH U B 3-X MOBTOPHOCTSX ¢ 95%
ATaHOJIOM (CITUPTOM).

XUMHUECKUH COCTaB JTAaHOJNBHOTO JKCTpaKkTa Ham3eMHoW dwactu A. cotula
aHAJIM3UPOBAIM XPOMATO-MaCC-CIEKTPOMETPUYECKUM METOJIOM Ha xpomatorpade «Aqilent
Techolgies» 6890N Network CG System ¢ kBaapymnojibHBIM MacC-CHEKTPOMETPOMETPOM
(5975C). B kauecTtBe AerekTopa HcHojib3oBanach 30-MeTpoBas KamWUISipHAs KOJOHKa C
dazoit «HP-5 MS 5% Phenyl Methyl Siloxane». TemmepaTypHbIii PEXHUM KOJOHKH
[POrpaMMHUPOBAH CIIENYIOIUM 00pa3om: HadaibHas Temreparypa 50°C - 2 MuH cTaGHIIBHO,
noxbeM Temmeparypbl 5°C/mun 1o 325°C — 6 mun crabuibHo. ['as-Hocurens He, macc-
JIETEKTOP Srlit/Splitless, Injection-Split. DdupHoe Maciio pa30aBIIAIOCH
MetaHom:xsopodopmom (1:2). ComepkaHne KOMIOHEHTOB BBIYHMCISUITH HOpMalHM3alMe Mo
IJIOMIAAsIM ~ Ta3oxpomaTorpaduyeckux MHUKOB 0€3  HCMOJIb30BaHMUS  KOA(DPUIIMEHTOB
YyBCTBUTEIHHOCTU. {7 MIEHTU(UKALUKA COCTUHEHHUH HCIOJIb30Balld CTaHJApTHHIE Macc-
cniekrpomerpudeckue oubmmoreku NIST u Wiley.

OKCIHEPUMEHTAJIBHAS YACTb

Bo Bpems wucciemoBanuii OBUIO TOMYyY4eHO 5 TpaMMOB CymMMa ASKCTPAKTHUBHBIX
BemiecTB, 4ro cocraBiser 12,5% Beixoma. B pesymbrare wWccienoBaHUS ATaHOJIBLHOTO
sKcTpakTa wujcHTUuUIpoBanbl 29 kommnoHeHTa (97.64%). B Tabnuie mnpencTaBiieHbI
OCHOBHBIC KOMIIOHEHTHI IKCTpakTa (6 kommoHeHTOB - 60.35%). OcranpHbie 23 KOMIIOHEHTa
(37.29%) Bapwupyer ot 0.57% mo 4.81%.

Taoauna 1.
OcHOBHbIE XMMHYECKHE KOMIIOHEHTBI 3TAHOJLHOI0 3KcTpakTa Anthemis cotula
Bpems yaep- KomnoneHTsI Mouekyasippa | MoJiekyasip- IMux
2| suBanus 1 opmyJia HbBIi Bec, (%)
g/mol
1. | 1916 Procainamide Ci3H21N30 235.33 18.01
2. | 12.092 2(3H)-Furanone, dihydro - CoH1602 156.22 12.72
3-(3-methylbutyl)-
3. | 13.621 D-Galactose CeH1206 180.16 6.68
4. | 13.904 Inositol, 1-deoxy- CsH1205 180.16 8.76
5. | 19.392 1H-Imidazol-2-amine Cs3HsN3 83.09 7.79
6. | 43.661 A'-Neogammacer-22(29) - C32H5202 468.766 6.39
en-3-ol, acetate, (38,21P)-
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YuuThiBas BbIlIECKa3aHHOE, ycTaHOBJIeHO, uTo Anthemis cotula - ato pactenue, KoTopoe

TpedyeT 6oJiee OOMMPHOTO UCCIICIOBAHMS.
BbIBO/IbI

1. BriepBble M3y4eH KOMIIOHEHTHBIH COCTaB ATAHOJBHOTO SKCTPAaKTa W3 HAJ3EMHOW YacTH
Anthemis cotula L.
2. bbulo moNy4YeHO S5 rpaMMOB CyMMa SKCTPAaKTHUBHBIX BEIIECTB, 4TO cocTaBisier 12,5%
BBIXOJ1A.
3. U3 sraHoiapHOrO SKcTpakTta uiacHTuduimpoBanbl 29 kommonenta (97.64%). N'-[1-[4-
Chlorophenyl]-1H-tetrazol5-yl]-N,N-diethyl-1,2-ethanediamine - 18.01%; o-(n-Nonyl) S-(2-
diethylaminoethyl) ethylphosphonothiolate - 12.72%; D-Galactose - 6.68%; Inositol, 1-
deoxy - 8.76 %;1H-Imidazol-2-amine - 7.79%; A' —Neogammacer-22(29)-en-3-ol, acetate,
(3B, 21B)- - 6.39% sBnsroTcst ocHOBHBIMU KommoHeHTamu (60.35%). OctaBmmecs 37.29%
pacrpeneneHsl cpeau 23-X KOMIOHEHTOB.
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Xiilaso
ANTHEMIS COTULA L. NOVUNUN ETANOL
EKSTRAKTININ KiMYOVi TORKIBININ OYRONILMOSI

S. C. Mustafayeva

Magqalada Anthemis cotula L. ndviiniin yeriistii hissosinin etanol ekstraktinin kimyavi
torkibi toqdim olunur. Umumilikda, 5 gram ekstraktiv maddolor comi alinmisdir ki, bu da
12,5% ¢ixim demokdir. Miioyyan edilmis 29 komponent (97.64%) identifikasiya edilmisdir.
N'-[1-[4-Chlorophenyl]-1H-tetrazol5-yl]-N,N-diethyl-1,2-ethanediamine - 18.01%; o-(n-
Nonyl) S-(2-diethylaminoethyl) ethylphosphonothiolate - 12.72%; D-Galactose - 6.68%);
Inositol, 1-deoxy - 8.76 %;1H-Imidazol-2-amine - 7.79%; A' —-Neogammacer-22(29)-en-3-
ol, acetate, (3B, 21B)- 6.39% oasas komponentlordir (60.35%). 37.29% iso yerdo qalan 23
komponent arasinda paylanmigdir.

Summary
RESEARCH OF COMPONENT COMPOSITION
ETHANOL EXTRACT ANTHEMIS COTULA L.
Mustafayeva S. J.
The article presents the chemical composition of the ethanol extract of the surface part of

257



the species Anthemis cotula L. In total, 5 grams of the sum of the extracts of the substances
were obtained, which means 12.5% vyield. 29 components (97.64%) were identified. N '- [1-
[4-Chlorophenyl] -1H-tetrazol5-yl] -N, N-diethyl-1,2-ethanediamine - 18.01%; o- (n-Nonyl)
S- (2-diethylaminoethyl) ethylphosphonothiolate - 12.72%; D-Galactose - 6.68%; Inositol, 1-
deoxy - 8.76%; 1H-Imidazole-2-amine - 7.79%; A '-Neogammacer-22 (29) -en-3-ol, acetate,
(3B, 21P) - - 6.39% are the main components (60.35%). 37.29% was distributed among the
remaining 23 components.

3®UPHOMACTMYHBIE PACTEHUSI CLASS PINOPSIDA ®JIOPBI
A3EPBAMIKAHA

C.A.3eiinanosa
Hucmumym oomanuku HAH Azepoaiioncana, 2. baky

Knrueswvie cnoea: Class Pinopsida, Order Pinales, Order Cupressales, Pinaceae,
Cupressaceae, Taxaceae, a¢pupHoe Macia0, KOMIIOHECHTHI.

Acar sozlor: Class Pinopsida, Order Pinales, Order Cupressales, Pinaceae,
Cupressaceae, Taxaceae, efir yagi, komponentlar.

Key worlds: Class Pinopsida, Order Pinales, Order Cupressales, Pinaceae,
Cupressaceae, Taxaceae, essential oil, components.

B  pabGore  mpoBoaMTCS ~ TaKCOHOMHYECKHH  aHAIH3 " MCCIICIOBAHHE
saupnomacirnunoctu pacrenuit Class Pinopsida dmopsr Azepbaiimkana. Y CTaHOBIEHO, YTO
Class Pinopsida npencrasnen 46 BuamMu, U3 HUX Ha JOJIO KYIbTypHBIX npuxoautcs 80,4% u
19,6% cocTaBisttoT Aukopactymue Buabl. KomuuecTBeHHOE coiepxaHue 3pUpPHOTO Macia y
pactenuii cem.Cupressaceae mouTH JBa pas3a MpeBbINIACT TAKOBBIX BHIOB ceMeiicTB Pinaceae
u Taxaceae. OcHOBHbIMM KOMIOHEHTaMH 3(upHbIX Macen pacrenuii Class Pinopsida
sBystroTCs o-miuHeH (40%), mupiien (36%) u mumoneH (36%).

B HacTosimiee Bpemst apoOMaTHUECKUE PACTEHHUS MOJB3YIOTCS MOBBIIIEHHBIM CIIPOCOM B
CBSI3W C HOBBIMH aCIEKTaMH HCIOJB30BAHUS DPsifla BUIOB PACTCHHUH, OTHOCSIIUXCS K ITOU
rpynne. K TakuM MOXXHO OTHECTH CaJ0BO-TIAPKOBbIe M (PUTOHLKAO0OOpA3yIOIINeE
WHTEPhEPHBIC PACTECHUS, KOTOPBIE UMEIOT 0CO000e 3HAYCHHE B YIYYIIEHUH TMTHEHUYECKOTO
COCTOSIHUSL Cpellbl W CO3JAal0T OJIarONpUsATHBIE YCIOBHS JUIs 310pOBbs dYenoBeka. K
HACTOSIIIIEMY BPEMEHH CKOMHIACh OOMMpPHAs HH(OPMAIHS O TOJIE3HBIX CBOWCTBAX pacTeHUH
Class Pinopsida, npencraBnsrome co0Ool BEYHO3EJICHBIC, JIEKOPATUBHBIC JIEPEBbS U
KYCTapHHKH, pPacCIpOCTPAaHEHHBIX 1O BceMy Mupy. CorilacHo MHOTOYHCICHHBIM
UCCIIEIOBAaHUSIM YCTAHOBJIEHO, YTO 3TH PACTEHMS MOCTOSIHHO BBUIEISIOT B OKPYXKAIOIIYIO
cpeny IpPOAYKTHI CBOEH >KU3HENEATENBHOCTH (Hampumep, 3GupHble Maciaa U (UTOHIUIbBI)
BEIlECTBA, O0JIQIal0IMe BHICOKOH Omonormyeckoil aktuBHOCThIO [3-8]. DdupHbie Macna
pacrenuii Class Pinopsida o0namaroT MpOTHBOBOCTATUTEIBHBIME U JIC3UHPUIIUPYIOIIMMHU
CBOWCTBaMM, IIO3TOMY  HAaxoJiT IIMPOKOE TNpUMEHEHHe B  (apMaleBTUYECKON
MIPOMBIIITICHHOCTH, BXOJST B COCTaB Ma3el, 0anb3aMoOB, a TaK)Ke UCIIONB3YIOTCS B Ka4eCTBE
apoOMaTU3aTOPOB JIyXOB, OJIEKOJOHOB M APYTHX MapproMepHO-KOCMETHYECKUX u3aenuil. B
toske Bpemsi Class Pinopsida comepkUT MHOTO BHJIOB, KOTOPBIE SIBISIOTCS HCTOYHHKAMH
JPEBECUHBI M OYMa)KHOM 11eJITH0I03bI [4-6].

MATEPUAJIBI U METO/IbI
PacturensHOe Cchiphe IS HICCIIeIOBaHUs ObLTO coOpaHo B 3akataibekom, LllexknHckom,
ToBy3ckoM u I'eiirenbckoMm pailioHax, a Takke Ha TeppuTopuu boranmnueckoro cama HAH
AzepOarimxaHa.
TakcoHOMUYecKHi aHaau3 ObLI MPOBEIEH B COOTBETCTBUU C COBPEMEHHOMU
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knaccudukanuei [1]. DpupHoe Maciio moayd4eHO METOIOM THAPOIUCTUILISIIUH.

IKCIIEPUMEHTAJIBHASA YACTb
TakcoHoMuueckuii aHaau3 ObUT IPOBENIEH B COOTBETCTBUH C KlacCU(UKaLUEH,
npuseneHnoit B «Vascular Plants of Azerbaijan» [1, 2], cormacuo kotopoit Class Pinopsida
Burnett sxarouaer Subclass Pinnidae Cronquist, Order Pinales Gorozh. u Order Cupressales
Link. K Order Pinales Gorozh. otaocutcs cemetictBo Pinaceae Spreng. ex F.Rudolphi, a

Order Cupressales Link — cemeiictBo Cupressaceae Gray u cemeiictBo Taxaceae Gray.

Cormacno npoBeneHHbIM uccienoBanusm Class Pinopsida mpeacrasnen 46 Bumgamu, u3
HUX Ha J0JI0 KynbTypHbIX npuxoaurcs 80,4% u 19,6% cocTaBislOT IUKOPACTYIIHME BHIBL.
CpaBHuTENbHOE UCCIEeI0OBaHNEe TakcOHOMUYeckoi cTpykTypsl Class Pinopsida mokasano, uto

k Order Cupressales otanocurcs 63,0% Buna, a k Order Pinales - 37,0% (ta6u. 1).
Taoannma 1.

CooTHocuTe/IbHOE pacnpeieieHHe TAKCOHOMUYECKUX eTUHUIL

apomaTuyeckux pacrenmii Class Pinopsida, B uesiom

Order, Ponsr Bubl [Tpomopuuu

Family abc.aucmo | mons % abc.umcmo | moys % | poa:BUL
Pinales
Pinaceae 4 22,22 17 37,0 1:45
Cupressales
Cupressaceae 12 66,67 27 58,7 1:2,25
Taxaceae 2 11,11 2 4,3 1:1

Bcero: 18 100 46 100 1:2,6

AHanUTHYECKHE HCCIEA0BaHUS IO KOJTMYECTBEHHOMY COEpKaHUI0 d(PUPHOTO Macia y
pacrenuii Class Pinopsida mo3BofHIN BBIABUTH, YTO YHCIO S(UPHOMACITHYHBIX BHIOB
cemeiicTe Cupressaceae B MmouTH JiBa pas3a IMPEBBIIIAET TAKOBBIX BUIOB ceMeicTB Pinaceae u
Taxaceae.

Bunasr cemeiictBa Cupressaceae oTim4aroTcs OT BHIOB cemelicTB Pinaceae u Taxaceae
HE TOJIbKO YHCIOM 3()UPHOMACIMYHBIX BHIOB, HO U B MPOIIEHTHOM COJAEp:KaHUU 3(PUPHOTO
Mmacna. Tak, Komu4ecTBO H(GHUPHOTO Macia y BHIOB cemeiictBa Cupressaceae Moxer
BapbupoBath B npezenax ot 0,13% mo 3,5%.

CpaBHUTEIBHOE HCCICIOBAHHE KOMIIOHEHTHOrO cocraBa 3¢upHbix wmacen Class
Pinopsida npuBoauTcs Ha auarpamme 1.

45
40 -
35 H
30 +
25 +
20
15
10

JAuarpamma 1. CoOoTHOCHUTETFHOE PACTIPEICIICHHE OCHOBHBIX KOMIIOHEHTOB 3(DMPHBIX
macen y pacrenuii Class Pinopsida. ITo BepTukaiu — KOMITIOHEHTHI B %0.
Kak BumHo u3 auarpammsel 2, o-niuHeH (40%), mupien (36%), aumoncn (36%), a
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takxe%), B-nmunen (28%), B-pemnanapen (28%), a-repruneos (28%), kapuoduuieH (28%) u
AS-KapeH (20%) siBiIATOTCA OCHOBHBIMH KOMITOHEHTaMH 3(UpHBIX Macen pactenuii Class
Pinopsida. MHTepecHO Takke OTMETHTH, 4TO dupHbIe Macna pacteHuii Order Cupressales, a
HUMEHHO, MMOJyYeHHbIC U3 JPEBECHHBI BUIOB pojaa JUNiPerus, UCoib3yrTcs B IPOU3BOCTBE
OOJIBIIIMHCTBA JIyXOB U OJIEKOJIOHOB Ha MHUPOBOM pbIHKE, u Oosiee ueM 400 apomMaTH4ecKux
KOMIO3uIui, ik nodtu 60% apoMaTH3aTopoB, COAEPKAT ITO FIPUPHOE MACIO, a IPUPHOE
MacJI0 KAIIApUCa SIBJISCTCS IPEKPACHBIM aHTHCETITHYECKUM H JI€30JOPUPYIOIIUM CPEICTBOM.

BbIBO/IbI
1. Class Pinopsida npencrasien 46 BuiaMu, U3 HUX Ha JTOJTIO KYJAbTYPHBIX TPUXOAUTCS
80,4% u 19,6% cocTaBIsAIOT TUKOPACTYIIUE BUBI.
2. KommuectBeHHOE comepikanue 3(pUPHOro macia y pactenuit cem.Cupressaceae
MOYTH JIBa pa3a MMPEeBbIIIAeT TAKOBBIX BUIOB ceMeiicTB Pinaceae u Taxaceae.
3. OcHOBHBIMU KOMIIOHEHTaMH 3(UpHBIX Macen pactenuit Class Pinopsida sieisiroTes
a-riuHeH (40%), muprier (36%) u umonen (36%).
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Xiilasa
AZORBAYCAN FLORASININ PINOPHYDA SOBOSININ
AROMATIK BITKILORI
Zeynalova S. 0.
Respublikanin florasinda yayilmis Pinopsida s6basins aid olan aromatik bitkilorin
taksonomik analizi vo efiryagliligi hagqinda malumat verilmisdir.

Summary

AROMATIC PLANTS OF CLASS OF PINOPHYDA IN FLORA
OF AZERBAIJAN

Zeynalova S. A.
The information of the taxonomic analysis and amount of essential oil in aromatic
plants of Class Pinopsida growing in flora of Azerbaijan was given.
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AQRAR ELMLORI

BIOLOGiYA DORSLORINDO YENI PEDAQOJi TEXNOLOGIYALARDAN
ISTIFADONIN MAHIYYOTi VO OHOMIYYOTI

Qasimova Afaq
Goanca Doviat Universitetinin miiallimi,
aqrar elmlar iizra falsafa doktoru
afaggasimova@bk.ru
Xiilasa

Mogalo biologiya darslorinds istifade edilon yeni pedaqoji texnologiyalarin mahiyyati,
mozmunu, shomiyyati, maqsad vo vazifolorindon bohs edir. Mogalods texnologiya vo yeni
pedaqoji texnologiyalarin anlayislarinin mona ¢alarlari aydinlagdirilir vo onlarin mozmun
calarlart miigayisoli sokildo sorh edilir. Maqgalods hoamginin yeni pedaqoji texnologiyalardan
istifadonin imkanlari, yollari, totbiqi qaydalari vo onlarin shomiyysti haqqinda da molumat
verilir.

Summary
The article describes the essence, content, meaning, goals and objectives of new
pedagogical technologies used in biology lessons. The article explains the semantic shades of
the concepts of technology and new pedagogical technologies, as well as comparatively
interprets the shades of their content. The article also provides information about the
possibilities, ways, rules of application of new pedagogical technologies and their
significance.

Pe3rome
B cratbe pacckasbpiBaeTCsi O CYIIHOCTH, COJEPKaHHWM, 3HAYEHUH, LETAX U 3aJadax
HOBBIX TIEIATOTHYECKUX TEXHOJOTHM, HCIONB3yeMBIX Ha Yypokax Ouonoruu. B crarbe
pa%xcmnorcsl CMBICJIOBBIC OTTCHKHU HOH?ITI/IfI TEXHOJIOTUSA U HOBBIC [ISAArOI'MYCCKUEC
TEXHOJIOTHH, a TAK)KE CPABHUTENIbHO TPAKTYIOTCS OTTEHKH MX cojepaHus. B crarbe Takxke
aeTCs HHq)OpMaHHH (0] BO3MOXHOCTAX, myTiaXx, HpaBI/IJ'IaX HpI/IMCHeHI/ISI HOBBIX
MeJarorn4ecKuX TEXHOJIOTHH U UX 3HAUYCHUH.

Acar sozlar: biologiya dorslori, pedaqoji texnologiyalar, informasiya kommunikasiya
texnologiyalari, foal tolim texnologiyalari, qarsiliglt olage texnologiyalari, tohsil
paradigmalari, tolim televiziyasi, distant tohsil, mosafodon tohsil

KiioueBrble cji0Ba:ypoKu OMOJIOTHH, MTEAArOTHYECKUE TEXHOJIOTHH, HH()OpMaIIHOHHBIE
TEXHOJIOTHH, TEXHOJIOTHH AKTUBHOT'O 00y4YEeHH S, TEXHOJIOTUH B3aUMO/JICHCTBHA,
oOpasoBarenbHbIE TapaJIUTMbI, 00yJarolee TeNeBUIeHNE, JUCTAHITMOHHOE 00yICHHE.

Key words: biology classes,pedagogical technologies, information communication
technologies,active learning technologies,interaction technologies,educational
paradigms,training television,distance education,distance learning.

Azorbaycan Respublikasinda hoyata kecirilon Tohsil Islahatlarma dair direktiv
sonadlordo pedaqoji kadr hazirhigr isindo yeni vo on muasir pedaqoji texnologiyalardan
istifado edilmosi ilo bagli irali siiriilon toloblor fonn miisllimlori qarsisinda toxirssalinmaz
vozifolor qoyulur. Azorbaycanda Tohsilin Inkisafi i{izro Dévlet Strategiyasinda iso
soxsiyyotyoniilii tohsilin yeni mozmununun yaradilmasi {i¢iin pedaqoji texnologiyalardan vo
innovasiyalardan istifado edilmasi zoruri sayilir. Ona gora ki, soxsiyyotyoniimlii tohsilin yeni
mozmununun yareadilmasi isindo miiasir tolim texnologiyalarindan istifado edilmosi tolimin
somoraliliyini artirir, keyfiyyatini iso yiiksaltmis olur.

Yeri golmiskon geyd etmok lazimdir ki, son dovrlordo tolim-torbiys prosesindo yeni
pedaqoji texnologiyalardan istifado edilmoasi onono halina ¢evrilmisdir. Bu baximdan
biologiya darslarindon yeni pedaqoji texnologiyalardan istifadonin mahiyyati, mazmunu,
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mogsad vo vozifolori haqqinda da misllimlora metodiki istigamot vermok daha
mogsadouygun Sayilir.

Texnologiya anlayis1 dilimizo basga elm sahoalorindon golso do, pedaqoji prosesin biitiin
marhololorinda istifado olunan anlayislar sistemi kimi 6ziino yer almisdir. Umumiyyatlo
desak, sovetlor dovriindo tmumtohsil moktoblorindo tolim  prosesinde  miixtalif
texnologiyalardan istifade edilmisdir. Hans1 ki, bu texnologiyalar homin dovrlorde texniki
vasitolor kimi toqdim olunmusdur. Onlarin igorisindo audial vasitalor, vizual vasitalor vo
audovizual vasitolor genis yayilmis texniki vasitolor hesab olunurdu. Lakin zaman ke¢dikco
tolim prosesindo yeni pedaqoji texnologiyalardan istifads zorurati yarandi. Hans1 ki, diinyanin
inkigaf etmis biitliin 6lkolorinds tolim-torbiya prosesindo an yeni pedaqoji texnologiyalardan
istifado olunur. O ciimlodon biologiya darslorindo belo pedaqoji texnologiyalardan istifado
olunmasina zoruri ehtiyac duyulur. Birincisi ona gora ki, biologiya dorslorinds ayaniliyin
totbiqgino bdyiik ehtiyac var. Belo ki, bioloji miihitin biitiin canlilarinin ayanilik soraitindo
toqdim olunmasi faal darsin oan muhim tosloblorindon hesab olunur. Sohbot foal dorsdon
diismiiskon geyd etmok lazimdir ki, biologiya dorslorinds istifado olunan on yeni pedaqoji
texnologiyalardan biri interaktiv tolim texnologiyalari hesab olunur. Biologiya dorslorindo
istifado olunan interaktiv tolim texnologiyalarin mozmunu haqqinda danismazdan oavval
texnologiyalar anlayisina aydinliq gotirmok lazim golir. Texnologiya — yunan sozlori techno
(sonat, sonatkarliq, bacariq) va logotiplordon (elm, dyronmso, totbiq etma, konsepsiya, todris)
ibaratdir. Yoni, texnologiya mohsulun hazirlanmasi bacarigi, istehsal proseslorinin yerino
yetirilmasi U¢ln Usul va vasitalor hagqinda bilik formasidir.

Texnologiya — hor hansi bir foaliyyatin inkisaf yolu vo soxsin faaliyyoto neco colb
olunmasidir.

Texnologiya — arzu olunan naticoni oldo etmok {iglin metod vo vasitolorin macmusu;
genis monada — praktik problemlari hall etmok t¢uin elmi biliklorin totbiqi prosesidir.

Pedaqoji texnologiyanin monbalari pedaqoji, psixoloji vo sosial elmlorin nailiyyatlori,
gabaqcil pedaqoji tocriibo, xalq pedaqogikasi, son illorin daxili vo xarici pedaqogikasinda
toplanmig on yaxsilardir (5, soh. 31). Demoli pedaqoji texnologiya tolimin somarsliliyini
yiiksoltmoya xidmot edon miixtalif texnoloji vasitolordon hazirlanan vo yiiksok texniki
imkanlara malik olan ogyalar nozords tutulur. Talim texnologiyalart tokco vasitolordon yox,
yanasmalardan da ibarot olur. Miistoqillik dovriinds biologiya dorslorindo istifado olunan
interaktiv.  tolim  texnologiyalar1  osason  sinifin  foallagdirilmasina,  sagirdlorin
aktivlosdirilmosino xidmot edon vasitolor hesab olunur. Bitkilorin, ¢igoklorin, ogyalarin, hotta
bioloji miihitin bozi canlilar qurupundan olanlarin ayanilik seraitinde nlimayis etdirilmosi sinfi
foallagdirir vo sagirdlorin aktivliyini artirir. Adindan goriindiiyli kimi interaktivlik son daraco
aktivlik kimi basa disiilir. K6hno tolim {isullarina goro, yoni tolim steriotiplorino goro
miollim sinifso daxil olurdu, davamiyyati yoxlayirdi, bir nego sagirddon dorsi sorusurdu,
qiymatlondirmo aparirdi, yeni dorsi izah edirdi, tapsirigini verorok dorsi yekunlasdirirdi.
Noticodo tokco qiymotlondirilon sagirdlor faallasir, digarlorine iso miiraciot olunmurdu.
Demaoli, homin stereotiplorin agir naticalorine gora biologiya darslorinde 4-5 sagirdden dors
sorusulur, digorlori iso passiv galirdilar. Biitiin bunlar nozors alinaraq miistoqillik dévriiniin
toloblorine miivafiq olaraq foal tolim texnologiyalarindan, basqa sozlor desok interantiv tolim
texnologiyalarindan, o ciimlodon interaktik tolim tisullarindan genis istifado olunmasini yaxsi
hal kimi geyd etmok lazimdir. Belo interaktiv tolim metodlarindan biologiya dorslorindo
istifads etmayin i1so asagidaki uistiinliiklori vardir:

- biologiya darslorindo miisllim 6zinun aktivliyi ilo sagirdi yaradici faalliga colb etmasi;

- biologiya dorslorindo sagirdin aktiv foaliyyati vo bu zaman onlara elementar
todqiqat¢iliq bacariginin asilanmast;

- biologiya darslorinds miisllimin sagirdls va sagirdin bir-biri ilo amokdaslig;

- biologiya dorslorinds harakatli, siijetli, miisiqili, didaktik rollu oyunlardan istifads,
sosial barabarliyin vo psixoloji soraitin yaradilmast,
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- biologiya dorslorindo miisllimin toqdim etdiyi tematik materialin sagirdin yaradici
tofokkiirtino vo milli diisiinco torzinin formalasmasina tosir etmasi.

Biologiya dorslorinda Interaktiv tolim Usullar sagirdlors asagidaki keyfiyyotlori
asilamalidir:

- biologiya darslorinds miistaqil diisiinmayi, sarbast fikir soylomayi;

- biologiya darslarinds 6z tacriibasini va biliyini tohlil etmok gabiliyyatini;

- biologiya darslorinds 6ziiniigiymatlondirmayi;

- biologiya darslorinde oamokdasliq etmayi, basqalart ils islomoyi bacarmag, imumi
moqsads catmagq UgUN isin bolisdiriilmaosi;

- biologiya darslorinds bagqalarini dinlomayi, miixtalif fikirlors hormot etmayi vo
dozimli olmagi;

- biologiya darslorinds 0z fikirlorini arqumentlarls izah va stibut etmoyi;

- biologiya darslorinde mantiqi tofakkiiriin inkisafini;

- biologiya darslorinds birgs hall yollarini miioyyanlasdirmayi va gorar ¢ixarmagt;

- biologiya doarslorindo muasir tolim metodlar1 dorso qodor hazirhq prosesindo
miiollimin, dorsdo iso sagirdlorin foalligini tolob edir (9, soh. 185). Mohz ona goro yeni
pedaqoji texnologiyalardan, o climlodon onlarin paradigmalarindan istifado edilmasi zoruri
hesab edilir.

Comiyyotds bas veron sosial-iqtisadi doyisikliklor tohsilin paradigmalarinin, mahiyyot
vo mozmununun, metodologiyasinin doyismasing, yenilogmosino sobob oldugundan miiasir
miiollimlorin bu yeniliklari manimsamalori vacib sortlardon biri kimi garsida durur.

Yeni-yeni pedaqoji texnologiyalar yaradilmasi vo bunlarin tohsil prosesina gotirilmasi
miiollimlorden praktik pedaqoji foaliyystdo onlardan yiiksok soviyyoads istifads eds bilmok
bacariglarina malik olmag: zoruri edir (4, soh. 301-302). Hotta pandemiya dovriinde tohsilin
distant formasindan istifado zamani yeni pedaqoji texnologiyalardan istifadonin imkanlar
genislonmis olur.

Umumiyyatlo desok, pandemiya dovriindo istor {imumtohsil, istor orta ixtisa, istor ali
maktoblords tohsilin distant formasinin totbiq edilmasi agor bir torafdon dyronanlorin yoluxma
riskini azaldarag, hotta sifira endirorok onlarin saglamliginin tomin edilmasino xidmot
gostorirsa, ikinci bir torofdon onlarin yeni pedaqoji texnologiyalarin imkanlarindan
bohralonmalori Ug¢ln soraiut yaranmig olur. Demoali pandemiya dovriindo informasiya,
kommunikasiya texnologiyalarinin giiciindon istifado etmokls didaktik prosesin mozmununun
yaxsilagdirilmasina, hotta dinamik inkisafina nail olmag (cin distant tohsiul
texnologiyalarindan mogsadyonlii, planli vo miitasokkil olaraq istifade edilmasi faydali hesab
olunur.

Informasiya-Kommunikasiya Texnologiyalarmin todris prosesinds &ziino miihiim yer
tutmasi, distant tohsil texnologiyalarinin genislonmasi vo bu yoniimds islorin siiratli inkisafi
ali pedaqoji tohsilin mozmun vo formalarinda yeniliklorin edilmosino kaskin tolabat
yaratmigdir.

Bu istigamotlords innovasiyalarin aparilmasi artiq hoyati zoruroto cevrildiyindon ali
pedaqoji tohsil miiossisalorindo miiollimlorin, idarsedici strukturlarin, onlarin rohbarlorinin
lizorlorine boyiik mosuliyyst diigiir. Bununla yanasi, ali moktob miisllimlorinin 6ziiniiinkisaf,
Oziintitokmillosdirmo va 6ziintiaktuallagdirma imkanlart da artir (4, soh. 303). Moahz buna gors
bunlar1 nazars alaraq distant tohsil texnologiyalarindan istifadenin imkanlarindan daha genis
sokildo istifado edilmosi gunimizin on aktual toloblorindon hesab olunur. Ona gora do
biologiya dorslorindo distant yolla tohsilin togkil edilmasi ii¢lin bir ne¢o istigamotlords islor
hoyata kegirilir. Onlardan biri televiziya vasitosilo hoyata kegirilon distant tohsil novii hesab
olunur. Taodris televiziyasi vasitosilo hoyata kegirilon biologiya dorslorindo oyanilikdon
biitovliikdos istifado etmok miimkiin olmasa da bu vasitolorin oyani sokildo dyrononlors toqdim
olunmast mimkundar.
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Tadris televiziyast mosafali todrisdo ¢ox effektiv bir Gtiirmo sistemidir. Bu, todris
programina ti¢ asas soviyyada daxil edils bilar.

Birincisi birincisi birbasa (tok movzulu) dors soviyyasinds olan otliriilmosi, yoni daxil
edilmasi. Bu zaman proqramlar bir spesifik mévzuya vo ya konsepsiyaya miiraciot edir, dorsin
girisini, mozmununu, naticasini tomin edir.

Ikincisi secilmis biitov program soviyyesindo olan 6tiirmo. Bu zaman Kkursun
programinda bir ne¢o programdan istifads edilir vo mozmunun asasin1 toskil edir.

Ucgiinciisii tam kurs saviyyasinds olan &tiirma. Bu zaman bir vo ya daha cox televiziya
seriyalar1 bir tam semestr kursuna tipik olaraq tolim ¢ap materiallar1 ilo integrasiya eds bilar.

Tolim televiziyasi aktiv vo ya passiv ola bilor. Passiv tolim televiziyasi ovvalcadon
hazirlanmis proqramlar1 videokasetlor, kabel, ya da sputnik kimi video texnika ilo yayila bilor.
Iki-kanall1 televizor, iki kanalli video ilo tolobolorlo miiollimlor arasinda qarsiligl olage
yaradir. Eyni zamanda, uzaqda yerlosdirilmis kameralar vasitosilo miiallim biitlin tolablori
gorur. Burada talabalor do bir-biri ilo slagos saxlaya bilirlar.

Talim televiziyasinin bir sira stiinliiklori vardir. Onlardan istifade etmok {igiin todris
miiossisasinin rohborlori, eloco do fonn miisllimlori programgi texnologlarla, operatorlarla
qarsiligh olagods olmalidirlar. Mohz ona gors do pedaqoji prosesin biitiin istirakcilar: tolim
televiziyasinin iistiinliiklorindon maqsadyonlii sokilds istifado etmolidirlor.

Biologiya dorslorinin toqdimati zamani telehorokatlor vo oyani vasitolor bir yegano
formatda birloso bilar, bels ki, kompleks vo abstrakt konsepsiyalar oyani modellorlo gostarilo
bilor.

Tolim televiziyas: sagirdlori (tolobolora) bioloji muhit haqqinda hidrosfer, atmosfer,
biosfer, litosfer vo birsirackolojimakanlarhagqindamolumatlart mikroskop linzalarindan
istifado etmoklo otrafli molumat almaq lgtin ¢ox effektli bir vasitodir.

Tolim televiziyasi vasitasiilo mokan, vaxt vo yer garigdirila (dondurula) bilar, bels ki,
bas veran hadisalor dorhal tutulub saxlanila bilor.

Konsepsiyalarin toqdim edilmasi, natico ¢ixarilmast vo icmalin verilmasi baximindan
televiziya ¢ox effektlidir. Tolim televiziya motivasiya aloti kimi do effektli sokildo istifado
edilo bilor (9, soh, 242).Umumiyyatlo desok, tolim televiziyas: iigiin spesifik programlarin
hazirlanmas1 daha mogsadouygundur. Hansi ki, homin proqramlara oyani vasitalordon istifado
etmoyin yollar1 da daxil edilmolidir. ©yani vasitolordon istifado etmok ii¢iin instruksiyanin
planlagdirilmast lazzim golir. Yoni tolim televiziyas: {i¢lin zoruri sayilan infrastrukturlarin
planlagdirilmas1 ayri-ayr1 fonlorin, 0 ciimlodon biologiyanin todrisi U¢ln nazords tutulur.
Demoli, tolim televiziyas: liglin program hazirlanarkon osas diqqgeti ayri-ayr1 fonlor iizrs, o
cimladan, biologiya fonni iizro oyani vesaitlors yonaltmok haqqinda diisiinmok lazimdir.
Talim televiziyasinin ayanilikdon istifads etmasi biologiya fonlari tiglin zoruri sayilan didaktik
materiallarin ayani gostorilmasi tolim televiziyasinin effektivliyini bir daha artirmis olur. Bu
zaman biologiya kursuna dair icmallar, inventarlar (perecenlar) ayani sokildo gdstarilir, bioloji
muhit oyani sokildo toqdim edilir, aram-aram verilon kompleks materiallar syani olaraq
Oyronanlors toqdim edilir. Yadda saxlamaq vo yekunlasdirmaq {i¢iin ehtiyac hiss edildiyi
toqdirds qeyd olunan didaktik informasiyalar ayani olaraq toqdim olunur.

Todris televiziyasinin biologiyadan mdovcud didaktik materiallarin  goriintiilorindon
istifado olunmasi da faydali hesab olunur. Biologiya kursuna dair sokillor vo diagramlar
konsepsual olagalori gostormok, toskilati islori hoyata kegirmok vo didaktik materiallar
niimayis etdirmok Ugln faydali hesab olunur (9, soh, 243).

Biologiya dorslorindo xaritalordon, qrafiklordon, bioloji certiyojlardan, biologiya
cadvallarindan istifads olunmasi ¢ox faydali hesab olunur. Belo ki, televiziya darslorinds qeyd
olunanlardan istifado edilmasi na ii¢lin lazimdir sualin1 cavablandirmaq {igiin asagidakilara
digqot yetirmaklo kifayatlonmak olar:

- Xaritolor: mokan olagolorini bildirmok Ugun:
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- Qrafik, certiyoj vo cadvallordon informasiyan1 yekunlasdirmaqdan Otri istifado
edilmasi Ugun;

Videonun istiinliiklarindan istifads edib asagidaki horokotlori géstormak:

- Alat vo tochizatin isini niimayis etdirmok;

- Tolobalorin ragabot (yarig) apara bilmosi iiglin 6z biliklorini (tocriibonin) niimayis
etdirmosina sorait yaratmag;

- Prosesi miisahido etmok ii¢iin inkluziv xarakterli eksperimentlorin aparilmasina nail
olmag;

- Cizgi verilislorini, long harokatlori, fotolar tizerinds bas veran harokatlari tohlil etmak;

- Obyekti vo ya strukturunun moagsod vo Olgiilorini, eloco do mokan keyfiyyatlorini
agmag;

- Sagirdlari (toloblarin) tacriiba qazanmasi Ugun onlara test tapsiriglarinin verilmasi;

- Ilkin monboli materiallar iizorindo tohlillor aparilmasi analiz Uglin sagirdlora
(tolobalars) verilmasi (Masoalon, bioloji miihitdon, tarixi hadisoalordon bohs edan filimlor vo ya
bas veron tobii hadisalor)(9, soh, 244).Gorlnduyd Kimi televizya todris proqramlarinda
ayaniliyin toskili i¢lin oan somarali yollardan istifads etmok mimkundar.

Qeyd etmok lazimdir ki, televiziya darslorinds todrisin bu pillasini togkil etmoak iiciin
biologiya miisllimlori 6zlori {i¢iin yaddas modeli hazirlamalidirlar. Homin yaddas modelinin
asagidaki olmas1 moslohotdir:

1. Yadda saxla ki, todris televiziyasi ilo materiali miioyyon masafoys Otlirmok iizbaiiz
todrisdon daha ¢ox vaxt aparir. Buna uygun olaraq dorslori bu prinsip osasinda qurmag
lazimdir.

2. Darsdon avval canli ekran gqabaginda mosq et. Miimkiinso homkarlarinla, azsayli da
olsa. Talaba qrupu va texniklo bunu hoayata kegir (kameraya ¢okdirmak lazimdir ki, programin
tokmillagdirilmasi Ugln tokliflor vermoyo imkan yaransin).

3. Darsdon avval biitiin sinif {i¢iin materiallar1 vo oyani vasitolori hazirla. Yaxsi olar ki,
texniki heyatlo vo digor istirakgilarla avvolcodon sohbot aparilsin ki, hor kos 6z vozifosini
bilsin.

4. Oyani vasitalar li¢lin elektron kameradan istifads etdikds prosesin iistiinliiklorini vo
catismayan cohatlorini dorsdon gabaq bilmok lazim golir.

5. Programda islodilocok yeni terminlor iizro nozarotci hazirla. Islodilocok texniki
avadanliq ilizro hor hansi bir suala cavab vermays hazir ol. Buraya kamera, telemonitorlar,
audio tochizatlar vo s. daxildir (9, soh, 244).Gortunudiyld kimi, televiziya todrisi Ugun
yuxaridaki gostorisloro omol etmoyin ohomiyyoti bdyiikdiir. Umumiyyatlo desok televiziya
todris sesiyasi orzindo biologiya miiollimlori asagidakilara daha ¢ox diqget yetirmolidirlor.
Basqa sozlo desok, televiziya todris sessiyasi orzindo

- Unsiyyat daha yiiksok soviyyada qurmagq iiciin sosin tonundan, badan horokatlorindon
elo istifado etmok lazimdir ki, bu esidonlori 6ziino valb etsin. Bu zaman kontaktdan istifado
etmok lazimdir;

- Yumorla, suallar vermokls, Oyrononlorin cavablarini ragbatlondirmakls, tapsiriqlar
vermakla, fikirlorini toriflomakls tolobalori masgul etmak lazimdir;

- Masafoli tolimdo mosgul olanlarin diggeatini colb etmok {i¢iin enerjili vo dinamizm
niimayis etdirmok lazimdir;

- Yadda saxlamaq lazimdir ki, intuisiya ilo yadda saxlama modelinin togdim olunmasina
togobbiisiin gostorilmasi hom faydali, hom tosiredicidir;

- Materiali1  (didaktik materiallar nozords tutulur) 5-10 doaqiqgolik  bloklarla,
diskussiyalarla toqdim etmok ¢ox faydalidir. Tolim televiziya vasitosilo qarsiligl tosir
imkanlarindan istifado etmok muhim shamiyyat kasb edir. Belo ki;

- Yeni darslor tigtin didaktik materiallarin dyronanlors gondarilmasi zoruri sayilir;

- Gondarilon materiallarin gobul edilmasinin dyronilmasi faydali hesab olunur;
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- Qarsilight olage Uglin vaxt blokunu, boélgusini planlagdirmaq lazimdir. Sonra
Oyrananlors izah etmok lazimdir ki, qarsiliqh slage birinci 20 daqiqge ii¢lin planlasdirilir ki,
onlar adicoa sakit dayanib miisahido etmokdonso, 6yronmaya can atsinlar;

- (Televiziya sessiyasinda miizakiro suallarinin gabagcadan hazirlanmasi talobalorin
qarsiligh istirakina komok edir. Suallar ekranda goriinon kimi tolobolor suallart goriir vo
esidirlor)

- Sagirdlorin (toloblorin) qarsiligl istirakini (hom sinifdoki sagirdlori, hom do mosafali
toloblorin) aktivlesdirmok U¢ln onlarin suallara cavab vermosini togkil etmok lazimdir.
Miiollimin biitiin suallara cavab vermosi bir o qodar do vacib deyil. Istisna hallarda miiollim
suallar1 cavablandira bilar (9, soh, 245-245).

Gorlindiiyli kimi biologiya dorslorinds yeni pedaqoji texnologiyalardan istifads etmoklo
program materiallarinin tam monimsonilmasine nail olmaq miimkiindiir. Bunun iigiin fonn
miiollimlori yeni pedaqoji texnologiyalarindan, o ciimladon, faal tolim texnologiyalarindan,
pedaqoji tiinsiyyot texnologiyalarindan, informasiya kommunikasiya texnologiyalarindan,
omokdasliq texnologiyalarindan, tohsil paradigmalarindan va bir sira didaktik-innovativ
texnologiyalarin giiciindon istifado etmok Ug¢lin mogqsadyonlii, planli, miitosokkil olaraq
foaliyyot gostormalidirlor.

Moqalonin elmi  yeniliyi. Moqgalodo biologiya dorslorinde  yeni  pedaqoji
texnologiyalardan istifadonin mahiyyati, mozmunu, maqgsad vo vozifolori vo hoyata kegirma
yollari ilo bagli yeni elmi ideyalar, miiddsalar, toklif vo tovsiyalor irali siiriilmiigdiir. Bunlar
moagqalonin elmi yeniliklari hesab olunur.

Magqalanin praktik ohomiyyati va tatbiqi. Mogalodo biologiyanin todrisi {i¢iin zoruri
sayilan praktik foaliyyot istiqgamatlori do gostorilir. Hansi Ki, belo praktik faaliyyat
istigamatlorindan fonn miisllimlari va bu sahads tadqigat aparanlar istifads eds bilarlor.

Noatica etibarilo geyd etmoliyik ki, biologiya dorslorinde yeni tolim texnologiyalarin
totbiq edilmasi, o climlodon pandemiya ddvrii liglin totbiq olunan yeni pedaqoji texnologiya
modellori Oyrononlorin bilik, bacariq, vordiglor sistemini formalasdirir, soxsiyyotyonimlii
inkisafin1 tomin edir va tadris prosesinin somaraliliyini yiiksaltmis olur.
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