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PLENAR iCLAS

1-NAFTILAMININ OKSIiDLOSMO POLIKONDENSLOSMOSIi VO
NAFTOLLARLA BiRGOPOLIKONDENSLOSMOSI

Abaszads Giinel Nizami qiz1

Polimer Materiallar: Institutu, Sumgayit, Azarbaycan
ipoma@science.az

Agar sozlor: 1-naftilaminin, oligonaftilamin, polifunksional birgaoligomerlar

1-Naftilaminin (1-NA) NaOCl istiraki ilo oksidlosmo polikondenslosmo vo
naftollarla  birgopolikondenslosmo  reaksiyalarinin  qanunauygunluglart  vo  alinan
mohsullarin torkibi, qurulusu vo Xassslori todqiq edilmisdir. Reaksiyalarin aparilma
soraininin mohsullarin ¢iximma tesiri dyronilmis vo proseslorin hayata kegirilmosinin
optimal parametrlori tapilmigdir. Miioyyan olunmusdur ki, alinan oligomer mohsullar har
mangasinda amin qrupu saxlayan polikonyuqo olunmusg slagalor sistemli raksiyayaqgabil
polifunksional oligonaftilaminlordir. Bu oliqgomerlor paramagnit vo yarimkegirrici xassolor
gostorirlor. Sintez olunmus sooligomerlor ham naftilamin, hom do hidroksinaftalen
mangqalar saxlayir.

Mixtalif funksional gruplar saxlayan polikonyugs olunmus slagslor
sistemino (POOS) malik makromolekulyar birlosmoalor yeni polimer
materiallarin yaradilmasi probleminin hall edilmosi baximindan digqati
calb edir. Bels ki, bu tip makromolekulyar birlogsmalor hom POOS-a malik
polimerloro aid olan xassalora (istiliys vo radiasiyaya davamliliq,
yarimkegirici vo paramagnetizm, katalitik foalliq va s.), hom do elementar
mangalarda olan funksional gruplara xas olan kimyavi ¢evrilmalors daxil
olmaq gabiliyystine, oriya vo miioyyan halledicilords hall edilo bilma
xisusiyyatine malik olurlar [1-6].

Aromatik aminlarin polikonyugs olunmus slagalar sistemina malik
polifunksional makromolekulyar birlasmalorinin hom texnoloji, hom do
igtisadi baximdan daha olverigli sintez tisulu aromatik aminlarin va onlarin
téramoalarinin oksidlosma polikondenslosmasi vo fenollarla, hamginin naf-
tollarla birgopolikondenslogmasidir.

Bununla olagadar olaraq, 1-naftilaminin oksidlogsma
polikondenslosma vo naftollarla birgopolikondenslosms reaksiyalariin
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ganunauygunluqlari vo alinan mohsullarin torkibi, qurulusu vo Xxassolori
todqiq edilmisdir.

1-Naftilaminin ~ (1-NA) NaOCl istiraki  ilo  oksidlosmo
polikondenslogsmasi (OP)  miihitin hidrogen gostoricisinin  miixtolif
giymatlorindo, temperaturun, komponentlorin gatililiginin = vo  kiitlo
nisbatlorinin kifayat godor genis intervalinda reallasan fazalar arasi bas
veron prosesdir. Miioyyon edilmisdir ki, 1-naftilamin pH=10 miihitindo
NaOCIl moahlulu olave etdikdo 323+373 K temperatur intervalinda OP
reaksiyasina girib oliqgomer moahsullar amals gatirir (cad. 1).

1-NA vo oksidlogdiricinin ekvimol miqdarlarinda 323 K-do 4 saat
arzinds oligomer mohsulun ¢iximi ~15% taskil edir vo temperaturun 353
K- godar yiiksalmasi ilo oligomerlarin ¢iximi ~2.5 dofs artir.

Miiayyan olunmusdur ki, 1-NA:NaOCI (mol) nisbatini 1:1-don 1:4-5
kimi doyisdirdikda, yoni oksidlasdiricinin izafi miqdarinda pH=10, T=353
K vo 1=5 saat goraitindo oligomer mohsulalarin ¢iximini ~62%-o Kimi
artirmaq miimkiindiir.

Todgiqatlar gostordi ki, 1-NA turs miihitdo do NaOCI istiraki ilo
intensiv sokildo oligomer mohsul omolo gotirir. Tursunun sistemds
miqdarmnin artirilmast hom reaksiyanin siiratinin, hom do oligomer
mohsullarin ¢iximinin kaskin sokilds yiiksalmasi ilo naticalonir. Belo ki,
T=323 K, 1-NA:NaOCI=1:3 (mol) va 1=3 saat soraitindo pH-in 5; 3; 1.5 va
0.5 giymatlorinda oligomer mohsullarin ¢iximi ~60; 72, 81 vo 90% toskil
edir.

Cadval 1.
NaOCl istirakt ilo 1-naftilaminin oksidlagma polikondenslagmasindan
alinan oligomer mahsullarvin ¢iximi va reaksiyamin aparilma saraiti

SJ‘NT;' Naﬂillémm NaOClI T.K | r.saat Cram %
1 1.0 3.0 353 3 19.2
2. 1.0 3.0 353 5 526
3. 10 3.0 353 8 81
. 1.0 3.0 356 8 83
5. 10 3.0 363 8 84
6. 10 3.0 353 14 85
7. 1.0 3.0 323 8 63
8. 10 3.0 343 8 71
9. 1.0 2.0 303 8 245




1-naftilaminin oksidlasma polikondenslosmasi va naftollarla
birgapolikondenslogmoasi

Reaksiya C,HsOH miihitinds aparilib.

1-Naftilaminin oksidlosmo polikondenslosmo mohsullar1 gara rangli
bark maddolardir, onlar ham polyar (spirt, dioksan, TQF, aseton, DMFH,
piridin va s.), ham do geyri-polyar (benzol toluol, dixloretan, tetraxlormetan
Va s), hoalledicilorda hall edilos bilirlor. Su miihitinds bu oligomerlar yalniz
pH<7 soraitinds hall edils bilirlar.

1-Naftilaminin NaOCI istiraki ilo OP mohsullarinin gelniifuzetmo
xromatografiya (GNX) metodu ilo analizlorinin naticalori gostorir Ki,

miixtalif goraitlords alinmig niimunalor M =330+850, M w=660+1290 v

Mw/Mn=1.52+2.0 intervalinda doyison oliqgomerlordir. ~ Alinmig
Mohsullarin torkibine hom di-, tri-, tetramer va s., hom do polimerlosmo
doracasi ~30—dan yuxari olan makromolekullar daxil olur.

Toadgiqatlar gostardi Ki, pH-in giymatinin azaldilmasi, temperaturun,
oksidlogdiricinin miqdarinin vo polikondenslosmonin aparilma middstinin
artirilmast  hom molekul-kiitlo gostaricilorinin  yiiksolmoasins, hom do
polidirsperslik daracasinin artmasi ilo naticalonir. Alinan OP mohsullar
asan ariyan maddslardir; onlar ¢ox da boyiik olmayan yiik altinda 338+393
K intervalinda 6ziilii-axic1 hala kegirlar.

Element analizlorinin noticolori gostorir Ki, zaif turs vo Qolovi
mithitdo NaOCI istirak: ilo sintez olunan oligomerlarin element torkiblori
nozori hesablanmis element torkibarino ¢ox yaxindir.1- NA—nin NaOCI
istiraki ilo  oldo edilmis oligomerlori (ONA) asagidaki elementar
mangalardan toskil olunur:

Oy <
O "

Belo ki, 1-naftilaminin (NA) 1-naftol (Nf) ilo NaOClI istirakinda

sintez olunmus birgooligomerlori  (ONA) iss asagidaki elementar

mangalardan toskil olunur:
OH

RIS
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1-naftilaminin (NA) 1-naftol (Nf) ilo NaOCI-in suda mohlulunun
istirakinda binar oksidlogsmo - birgopolikondenslosmo reaksiyalarina girir
Vo 343+371 K temperatur intervalinda kifayot qodor yiiksok ¢iximla
oliqgomer mohsullar amolo gotirir (cad.2). Oliqgomer mohsullar asason
gotiriilon monomer ciitiiniin  birgooligomerindon  (85+96%) vo 1-
naftolun homooligomerindan toskil olunur.

Cadval 2.
1-Naftilamin ilo 1-Naftolun oksidlaogma birga polikondenslosmoasi
Sira | 1(NA) | o-Nf | NaOCI (1'EA' Tkl ® ¢IXIm
Ne (mol) (mol) (ml) Nf):NaOCl saat %
1. 0.03 0.03 20 (1:1):3 323 6 38.3
2. 0.03 0.03 20 (1:1):3 333 6 61.6
3. 0.03 0.03 20 (1:1):3 343 6 75
4, 0.03 0.03 20 (1:1):3 353 6 80
5. 0.03 0.03 20 (1:1):3 363 6 81.6
6 0.03 0.03 20 (1:1):3 363 4 30
7 0.03 0.03 20 (1:1):3 363 8 82.8
8 0.042 0.03 27 (2:1):3 363 6 77.7
9 0.062 0.03 36 (3:1):3 363 6 84.8
10 0.03 0.041 27 (1:2):3 363 6 44.5
11 0.03 0.061 36 (2:3):3 363 6 72.5

Oligonaftilaminin 1Q—spektrinds (CCl, mohlulunda) birli vo ikili
amin qruplarinin udulma zolaglar1 1260, 1620, 3450 vo 1320, 3425 sm™
(miivafiq olaraq) tezliklorindo geyds alinmigdir. Aromatik halgalarin 1450-
1600 sm™ tezliklorinds udulma zolaqlarindan birli amin grupunun 1620 sm’
! tezliyindoki udma zolaglar1 toplanaraq 1450-1622 sm™ tezlik intervalinda
genis udulma zolag omolo gatirir. 1278 sm™ tezliyindo miisahide olunan
udulma zolagt C—N (ikili amin qrupundaki azotun) olagesinin valent
ragslorine, 1332 sm™ tezliyinde zoif udulma zolagi naftilenimin
gruplasmasina uygun galir. Aromatik naftalin halqalarinda C—H qruplarinin
geyri-miistovi ragslerino aid edilo bilon udulma zolaglar1 770 sm™ (dérd
qonsu avoz olunmanus —CH qruplarma miivafiq) 830 sm™ (iki qonsu ovoz
olunmamis CH qruplarina miivafiq) qeyds alimmigsdir.

Sintez edilmis birgaoliqgomerlor torkiblorinds ham naftilenamin,
hom do hidroksinaftilen vo ya hidroksinaftilen manqalari saxlayirlar, arimo
vo hollolma gabiliyyatlorine malikdirlor. Onlar epixlorhidrin vo epoksid
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1-naftilaminin oksidlasmoa polikondenslasmasi va naftollarla
birgapolikondenslogmoasi

gatranlarinin oksiran halqasi ilo hamg¢inin golovi miihitde molekulyar oksi-
genls intensiv sokildo qarsiligl tasirds olurlar. Bu xassalor imkan verir ki,
onlarin oksidlogmasi yolu ilo yiiksok paramagnit vo elektrik kegiriciliyi ilo
xarakterizo olunan stabil makroradikallar sintez edilsin.

E

1166906 2775
824 642 31 4856
768.708 40.573
A07 346 10074
419.088 18.483

1465.237 0.36
1276.448 29.502

%Transmittance
(=1
T
3745021 10801
1647130 -0.337
1616734 8368

3461.623 5341

' ' | ' ' ' ' I i i i i I i ' i i I i i i i I ' ' ' ' 1 ' ' ' ' I i
3400 3000 2600 2000 1500 1000 400
Wavenumber

Sakil. Sintez edilmis oligomer va birgaoliqomerlarin I0- spektrlari.

Noticads bu birgooligomerlor termoplastlara vo elastomerlors
antistatik xassolor asilayan slavolor kimi istifads edilo bilorlor. Onlarin 5-
10% kiitlo migdarinda PE-nin, PP-nin va PS-nin tarkiblorine daxil edilmasi
onlarin xiisusi sothi miiqavimotini ~10"-10° Om™-sm™-0 kimi azaltmaga
imkan verir.
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PE3IOME
OKUCJIUTEJBHAS NOJIUKOHIAEHCAIIUSA 1-HA®TUITAMUHA
U CONOJIUKOHJIAEHCAIIUSI C HA®TOJIAMUA
Aoaczaoe I' H.

Knwuesvie cnosa: l-nagpmunamun, onuconagpmunamunsl, ROMUGYHKYUOHATbHBIE
coonu2oMmepbl

HccenenoBanbl 3aKOHOMEPHOCTH M COCTaBbl, CTPYKTYpPhl M CBOWCTBa IPOAYKTOB
pEaKIMy OKHCJIUTENHHOM TIONMKOHACHCANN l-HadTminaMuHa ¥ COTIOJIMKOHJCHCAINSI C
Haromamn B mpucyrcTBun NaOCl. M3ydeHo BimsHHE yCIOBHH NPOBEIEHHS PEAKIMU Ha
BBIXOJBI TIPOAYKTOB W HAHACHBI ONTHMAaJbHBIC ITapaMeTPhl IPOBEICHUS IIPOIECCOB.
YcTaHOBNIEHO, UYTO MPOAYKTAMH J3TOH pPEaKnWH SBISIIOTCS  PEaKIHOHHOCHIOCOOHBIE
oMU yHKIMOHAIBHBIE OJMTOHA(TUIAMUHBI, BKIIOYAIONIME B KaXKIble 3JEMEHTApHBIC
3BEHbSl apOMATUYECKUE aMUHHbIE TPYNIBL. DTH OJIUTOMEPHI MPOSBIAIOT TapaMarHUTHBIE U
IOJIYyNPOBOJHUKOBEIE ~ CBOWCTBa.  CHHTE3UpPOBAaHHbIE  COOJMIOMEPBHI  BKIIIOYAIOT
Ha(THIaAMUHHBIC ¥ TUIPOKCHHA(DTHICHOBBIC 3BSHBSI.



1-naftilaminin oksidlasma polikondenslosmasi va naftollarla
birgapolikondenslogmasi

SUMMARY
OXIDATIVE POLYCONDENSATION OF 1-NAPHTHYLAMINE AND CO-
POLYCONDENSATION WITH NAPHTHOLS
Abaszadeh G.N.

Key words: 1-naphthylamine, oligonaphtylamines, polyfunctional co-oligomers

The regularities and compositions, structures and properties of the reaction products
oxidative polycondensation of 1-naphthylamine and co-polycondensation with naphthols in
the presence of NaOCI have been investigated. The influence of condition of carrying out of
the reaction on yields of products has been studied and the optimal parameters of carrying
out of the process have been found. It has been established the products of this reaction are
the reactive polyfunctional oligonaphtylamines including aromatic amine groups in each
elementary link. These oligomers show the paramagnetic and semiconductive properties.
The synthesized co-oligomers include naphthylamine and hydroxynaphthylene units.



Ganc alimlarin yeni ¢agirislara cavab veran elmi - tadgigat perspektivlari — 2024

MiS VO SINK OKSiDLORiI NANOHISSOCIKLORININ
ALINMASI, ONLARIN 9SASINDA POLIiOLEFIN MATRISLI
NANOKOMPOZISIYALARIN YARADILMASI

Quliyeva Tiirkan Miisviq qi1zi, Mammadova Giinay Hiiseyn qiz1

Polimer materiallar: Institutu, Sumqayit, Azarbaycan
ipoma@science.az

Acar sézlar: mis va sink oksidlari nanohissaciklari, nanodoldurucu, fiziki-mexaniki

xassalor, nanokompozitlor

Mis va sink oksidi nanohissaciklori mexaniki-kimyavi metodla, tizvi holledicidon
istifado olunmadan alinmis vo maleinlogsmis yiiksok tozyiqli polietilen matrisindo
stabillogdirilmisdir. Alinan nanostrukturlagdirilmis kompozitlorin faza torkibi va strukturu
rentgenfaza analizi vo infraqirmizi spektroskopiya analiz metodu ilo todqiqi edilmigdir.

Mis vo sink oksidlori  nanohissaciklori  osasinda  poliolefin  matrisli
nanokompozisiyalar hazirlanmis vo onlarin fiziki-mexaniki xassolori dyronilmisdir.
Miisyyon edilmigdir ki, alinan nanokomozisiyalar yaxsilagdirilmig xassalora malikdir,
goriiniir, bu da  metaltorkibli nanohissaciklorin  maleinlosdirilmis yiiksok tozyiq
polietilendoki malein qruplari ilo garsiligli tasirinin sinergetik effekti ilo slagodardir.

Miiasir elmi inkisafin on perspektivli istigamatlorindon biri
nanotexnologiyadir, yani torkibinds nano olgiilii (1-100 nm) hissaciklor
olan materiallarin alinmasi vo onlardan miixtalif mogsadlor {igiin istifados
olunmasidir [4].

Hazirda polimer matris vo nanodl¢iilii metal hissaciklori asasinda
alman kompozisiya materiallarina olan maraq olduqgca artmisdir. Bu onunla
olagadardir ki, onlarm totbiq sahslori olduqca genisdir - belo ki, onlar
katalizdon tutmus miiasir informasiya texnologiyasinadok, hamginin kimya,
fizika vo materialsiinashigin miixtalif saholorinds tatbiq oluna bilir [1,2].
Odur ki, metaltarkibli nanohissaciklorin miixtalif tisullarla sintezina talobat
da durmadan artir. Hal-hazirda nanohissaciklorin hazirlanmasi tigiin bir sira
timumi Gsullar malumdur vo bu iisullar alinan hissaciklorin xassaloring
kifayot godor tosir edir. Ona gora do nanohissaciklorin sintez isullar
qarsisinda bir sira mithiim toloblor qoyulur: nanohissaciklarin sintezi {igiin
movcud va az zaharli reagentlordoan istifads edilmsli, alinan nanohissaciklor
miimkiin gadar tomiz olmali, Slgiilor iizra barabar paylanmali vo miiayyan
soth morfologiyasi ilo Xarakteriza olunmali, zamana gors sabit qalmalidir.

Moveud olan sart ekoloji taloblari nazars alarag, halledicidan istifado
edilmodon, mexaniki-kimyavi tisulla polimer orintisi miihitinds iizvi tursu
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Mis va sink oksidlari nanohissaciklorinin alinmasi, onlarin
asasinda poliolefin matrisli nanokompozisiyalarin yaradilmasi

duzlarinin yiiksok harokot deformasiyasi soraitindo termiki pargalanmasi
yolu ilo maleinlogdirilmis yiiksok tozyiqli polietilen (MPE) matrisinda
stabillogdirilmis metal oksid nanohissaciklori alinmigdir. Uzvi tursu duzlari
olaraq sonaye istehsali olan mis vo sink asetatlarindan istifado edilmigdir.
MPE osasinda metal oksidi nanohissacCiklorin alinmasi iki morhalada
apartlmigdir. ©vvoalco metal asetatlar polimerin lazimi miqdart ilo
laboratoriya vordasindo yiiksok temperatur soraitindo garigdirilmaqla
polimer vo perkursorun binar qarigigt hazirlanmigdir, sonra qarisiq
ekstruderds siiratli garisdirilmaqla termoliz edilir. Naticodo polimer
matrisdo stabillogdirilmis mis vo sink oksidlori nanohissaciklori alinir.

MPE matrisindo  stabillosdirilmis mis vo sink oksidlori
nanohissaciklorinin  struktur  torkibi rentgenfaza analizi vo IQ-
spektroskopiya iisullari ilo dyronilmisdir. RFA difraktaqramlarinin analizi
MPE-nin torkibinde ZnO vo Cu,O nanohissaciklorinin mévcudlugunu
tosdiq edir. Nanostrukturlasdirilmis polimer kompozitlorin qurulusu vo
torkibi 1Q- spektroskopiya metodu ilo do miioyyon edilmisdir. Rentgen faza
analizindon alman dolillor IQ-spektrlords geyds alinan udulma zolaqglari ilo
tosdiq edilmisdir. IQ spektroskopiya spektrlorinin analizi gostorir ki, ilkin
MPE vo onun Cu,O torkibli niimunasinin 1Q-spektri demok olar ki, eynidir,
ZnO torkibli niimunanin spektrinds iso dayisikliklor mévcuddur. ilkin MPE
vo ZnO MPE niimunolarinin I1Q spektrlori sokilds taqdim olunmusdur.

T, %
20 a0
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a) b)
Sakil. Ilkin MPE (a) vo ZnO MPE(b) niimunalorinin IQ spektriari

Spektrlaora noazer salsaq gorarik ki, sinktorkibli MPE niimunasinin
iQ-spektrindo malein anhidridi grupuna aid olan vo 1736 sm™ tezliyindo
geydo alman udulma zolag sinktorkibli maleinlosdirilmis polietilenin Q-
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spektrindo istirak etmir, bunun sabobi Sink maleinat dihidratin amalo
golmasidir. Lakin COO™ qrupu iigiin xarakterik olan 1577 sm™, homginin,
Me-O rabitosinin valent rogslorino miivafiq olan 432, 501, 633 vo 721 sm™
yeni udulma zolaglar1t miisahido olunur. Bu da onu géstarir ki, MPE-nin
torkibindaki ZnO nanohissaciklarinin bir hissasi polimerdoki malein
gruplarinin bir qismi ilo qarsiligh tosirde olaraq sink maleinat dihidrat
amoala gatirir, bir hissasi isa oksid goklinda qalir.

Beloliklo, alinan nanokompozitlorin RFA vo [Q-spektroskopiya
doalillarini tahlil etdikds bels naticaya golmok olar ki, Cu,O nanochissaciklori
polimer matrislo qarsiligh  tosirdo olmayib, onun sferolitlorarasi
nahiyyasinds moskunlasirlar. Sink oksid nanohissaciklori halinda isa ZnO
nanohissaciklori  polimerin  sferolitlorarasi nahiyyasindo moskunlasir,
homginin polimerin malein qruplarindaki karbonil C=0O qrupunun
saxlanilmasi ilo yanasi malein qrupundaki C-O rabitasinin qirilmasi bag
verir va bu proses zamani hamin grup ZnO ils birlogorok sink maleinat
dihidrat omalo gatirir.

Tadgiqatin névbati marhoalasinds alinan metal oksidi nanohissaciklori
osasinda poliolefin matrisli nanokompozitlor hazirlanmigdir. Poliolefin
olaraq yiiksok tozyiqli polietilen (YTPE), izotaktik polipropilen (i-PP),
hamginin yiiksok tozyigli polietilen vo asagi tozyigli polietilen
(YTPE/ATPE) qangigindan istifado edilmisdir. Osas moQgsed alinan
nanokompozitlorin fiziki-mexaniki xassalorino polimerin tobistinin vo
metal oksidi nanohissaciklorinin migdarimin tasirini aragdirmaq olmusdur.
YTPE/ATPE qarisiglart asasinda nanokompozisiyalar hazirlanan zaman
komponentlorin  nisbati  50/50  kiitlo%  gotiriilmisdiir.  Alinan
nanokompozitlorin  torkibindo MPE matrisindo stabillogdirilmis metal
oksidi nanohissaciklorinin (nanodoldurucu) migdar1 0.3; 0.5 va 1.0 kiitlo%
kimi gotliriilmiisdiir. Miisyyen edilmisdir ki, nanodoldurucunun 0.5 kiitla%
miqdarinda alinan nanokompozitlarin xassslori daha yiiksok olur. Miixtolif
poliolefinlor asasli nanokompozitlorin fiziki-mexaniki xassalori codvalda
verilmisdir.

Codvoldon goriindiiyt kimi, har iki metal oksidi nanohissaciklarini
(Cuz0 va ZnO) doldurucu kimi poliolefinlara slave etdikdo moéhkamlik
hoddi, qirilmada nisbi uzanma vo  Viko goro istiliyo davamliliq
gostaricilarinin giymatindo artim miigahido edilir. YTPE torkibina Cu,O
torkibli nanodoldurucu olave etdikde ZnO halina nozoron fiziki mexaniki
xassoalorin gostaricilorinds daha ¢ox artim miisahide olunur, bu da Cu,O
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asasinda poliolefin matrisli nanokompozisiyalarin yaradilmasi

nanohissaciklari ilo YTPE matrisinin bir-birilo uyusmasi ilo olagedar ola
bilor.

Cadval.
Nanokompozitlarin fiziki-mexaniki xassalori
Nanokompozitlarin Méhkamlik | Qirilmada Vik-a gora
torkibi (Kkiitlo%b) haddi, 6, nisbi uzanma, | istiyadavamhhq,
MPa £q, %0 °C
YTPE 11.39 400 130
YTPE/ Cu,0 14.06 780 135
YTPE/ZnO 13.56 660 135
i-PP 21.61 46.0 165
i-PP/Zn0O 28.12 22.0 165
YTPE/ATPE 16.69 590 155
YTPE/ATPE/ Cu,0 19.15 996 175
YTPE/ATPE/ ZnO 19.93 1020 180

Nanokompozitin hazirlanmasi zamani poliolefin kimi i-PP istifado
etdikdo Cu,O nanohissaciklori asasinda alinan niimunoslor kévrok olmus,
xassalor pislogmisdir, ona gora do codvalds toqdim olunmayib. Bundan
forgli  olarag, ZnO  nanohissaciklori ~ osasinda  alinan  i-PP
nanokompozitlorindo digarlori ilo miiqayisado mdohkamlik haddinin
giymatindo on yiiksok artim qeydo alimmigdir, qirtlma zamani nisbi
uzanmanin qiymatinds ise azalma miisahido olunmusdur ki, kompozitlords
mohkomlik haddinin artmast ilo nisbi uzanmanin azalmasi gézlanilon haldir
[2]. Codvalo nozor salsaq gorarik ki, YTPE/ATPE qarisiglarina
metaltorkibli nanodoldurucu slave etdikda hom mohkamlik haddi, ham do
nisbi uzanmada artim misahido olunur, bu da maleinlogdirilmis yiiksok
tozyigli polietilen matrisindoki malein qruplar1 ilo  metaltorkibli
nanohissaciklarin sinergetik effekti ilo olagedar ola bilor [3]. Diger
torofdon, metal oksidi torkibli nanohissaciklor yiiksok adgeziya
gabiliyystina malikdir, homginin polimer matrisin tarkibinds olan ¢ox az
miqgdar nanohissacik qurulusomalagatirici rolunu oynaya bilar [5]. Bels ki,
metal oksidi nanohissaciklori nanokompozitin sferolitlorarasi nahiyyassinda
yerlogsmoklo heterogen kristal oamalogotirma morkazi rolunu oynayir,
naticade nanokompozitin torkibinds xirda sferolit struktur formalasir.
Bununla da metal oksidi torkibli nanokompozitlorin fiziki-mexaniki
xassalarinds yaxsilasma miisahids olunur.

Belalikls, tocriibi naticaloro asasen demok olar ki, metal oksidi vo
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poliolefin asasli nanokompozisiyalarin xassalorina nanohissaciyin tabisti vo
miqdari, polimerin tobisti, eyni zamanda polimer va nanohissaciyin bir
birilo uyusmasi tosir gostorir.
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PE3IOME
MOJTYYEHUE HAHOYACTHI] OKC[/I,HOB MEJUM U IIUHKA, QOSI[AHI/IE I-[A
NUX OCHOBE HAHOKOMITIO3UIIMHU C TOJTUOJE®PNHOBOU MATPUIIEN
TI'ynuesa T.M., Mameoosa I'.T".

Knwuesvie cnosa: nanouacmuyvi okcudog meou u YUHKA, HAHOHANONHUMEND,
QusuKko-mexanuyecKue ceoucmad, HaHOKOMNO3UMbl

HaHouacTHIlBl OKCHIOB MeIW M LWHKA OBUIM TOJYYeHbl MEXaHOXHMMHYECKUM
MeToioM 6e3 HCIIONB30BaHMS OPraHMYECKOro pacTBOPUTENST M CTabMIM3HPOBaHBI B
MaTpHlle MaJCHHHPOBAHHOTO IOJMATHICHA BBICOKOTO aBieHUs. Da3oBbli cOCTaB H
CTPYKTYpa TMOJY4YEHHBIX HAHOCTPYKTYPHPOBAHHBIX KOMIIO3UTOB H3Y4YECHBI METOJaMH
peHTreHo(}ha3oBoro aHanM3a 1 MHPPaKpacHOH CIIEKTPOCKOMHH.

Ha ocHOBe HAaHOYACTHII OKCHJOB MEOM M IMHKA IOJYYEHBI MOIHONCPHHOBBIC
MaTpUYHble HAaHOKOMIIO3HTBI, HCCJIEIOBaHBl HX (HU3MKO-MEXaHHMYECKUE CBOICTBaA.
VY CTaHOBIEHO, YTO MOJyYeHHbIE HAHOKOMIIO3UTHI 00JA/IAl0T YIyUYIICHHBIMH MTOKa3aTeIAMH,
4TO, IO-BUAUMOMY, OOYCIOBICHO CHHEpPruueckuM dSGQPEeKToM  B3anMOACHCTBHS
METaJUICOIEPKAIMUX HAHOYACTHI[ C MAJICHHOBBIMH TpPYIIAMH MaJICHHHPOBAHHOTO
HOJIMATHIICHA BEICOKOTO JIaBJICHMUS.
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Mis va sink oksidlari nanohissaciklorinin alinmasi, onlarin
asasinda poliolefin matrisli nanokompozisiyalarin yaradilmasi

SUMMARY
OBTAINING NANOPARTICLES OF COPPER AND ZINC OXIDES, CREATION
OF NANOCOMPOSITIONS WITH A POLYOLEFIN MATRIX BASED ON THEM
Guliyeva T.M., Mammadova G.H.

Key words: nanoparticles of copper and zinc oxides, nanofiller, physical and

mechanical properties, nanocomposites

Nanoparticles of copper and zinc oxides were obtained by a mechanochemical
method without the use of an organic solvent and stabilized in a matrix of maleated high-
density polyethylene. The phase composition and structure of the resulting nanostructured
composites were studied by X-ray phase analysis and infrared spectroscopy.

Polyolefin matrix nanocomposites were obtained based on copper and zinc oxide
nanoparticles, and their physical and mechanical properties were studied. It was found that
the resulting nanocomposites have improved performance, which is apparently due to the
synergistic effect of the interaction of metal-containing nanoparticles with maleic groups of
maleated high-density polyethylene.
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modifikasiya, polistirol

Anilin formaldehid qatranlari alinma tisulundan asili olaraq mixtalif totbiq
saholarino malikdir. Anilin-formaldehid qatranlarinin oliqgomerlarlo modifikasiya prosesi
aparilmuisdir. Modifikasiya olunmus qatranlarin qurulusu 1Q-spektroskopiya, temiki
davamliligit DTA va TQA analiz metodlar1 vasitosilo todqiq edilmisdir. Modifikasiya
olunmus qatranlar qara-gohvayi rongli maddslor olub, torkibinds saxladiglari funksional
gruplar ssbsbindon yaxsi adgeziya, inhibitor xassalorina va termiki davamliliga malik
olurlar. Qatranlar vo tullanti polistirol osasinda kompozisiyalar hazirlanmig vo bozi
xassalori dyranilmisdir.

Sintetik gatranlar polimerlosmo vo ya polikondenslosmo proseslori
osasinda alinan yiiksokmolekullu birlosmalardir. Sintetik qatranlar iki ndvo
ayrilir: termiki islonmadon sonra plastik halda galan termoplastlar va
qizdirilma zamani hall olmayan vo orinti halina kegmoyan termoreaktiv
gatranlar.

Molumdur ki, torkibindo miixtalif funksional gruplar - hidroksil,
karbonil va aromatik amin gruplar1 saxlayan qatranlar yiiksok adgeziya vo
korroziyaya qarst davamliliq, antimikrob, yapisdirict va S. xassalora malik
olur [1].

Termoplastik qatranlarin niimayondslorindon biri vo on az todqiq
olunan1 anilin-formaldehid qatranlaridir. Anilin-formaldehid qatranlar
alinma prosesindon asili olaraq miixtalif tatbiq saholorina malikdir. Onlar
enerji toplamaq mogsadils istifads edilon triboelektrik nanogeneratorlarin
stiratli iglomasi tgiin yiiksokeffektli tribomateriallarm, korroziyaya qarsi
agilli inhibitor mikrokapsullarin, yiiksok elektrikkegiriciliyine malik
materiallarin v s. hazirlanmasinda totbiq edilirlor [2-5]. Anilin fomaldehid
gatranlarina yeni daha maraqli va shamiyyatli xassalor asilamaq va onlarin
movcud xassalorini yaxsilagdirmaq mogsadilo mogsadyonlii modifikasiya
proseslorinin hoyata kecirilmosi on yaxst metodlardan biri hesab edilir.
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Anilinformaldehid qatranlari, onlarin modifikasiyast va
poliolefinlarlo kompozisiyalar

Modifikasiya prosesini hayata ke¢irmok ti¢iin 6nca anilin, g-naftolun H,0,
istirakinda oksidlosmo homo- vo birgopolikondenslosmo  proseslori
reallagdirilmigdir. Anilin vo oliqgomerlarin 37%-li formalinlo garsiligl tosir
reaksiyalar1 aparilmis, alinmis qatranlarin quruluslar1 1Q-spektroskopiya
metodu ilo Oyronilmisdir. Sintez olunmus qatranlar gara-gohvoyi rongli
maddslordir. Dioksanda hall olur. ©dsbiyyat melumatlar1 vo alds olunmus
naticolora osason reaksiyanin asagidaki sxem iizro bas verdiyi ehtimal

edilir;
CH) OH
NH + +
<A OO ) —
A+ 0Or

n

— S

Modifikasiya olunmamis vo modifikasiya olunmus qatranlarin
termiki davamliligin1 6yronmak magsadilo NETZSCH STA 449F3 markali
cihazdan istifade etmokls onlarin DTA va TQA analizlori aparilmigdir.

Sakil. Modifikasiya olunmus ve modifikasiva olunmamus qatranlarin
TQA va DTA ayrilari.
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Tadqiqatlar otaq temperaturu+~900°C temperatur intervalinda vo azot
miihitinde aparilmisdir. Qurulmus termoqrammalarin  miiqayisasindan
miisyyan edilmisdir ki, modifikasiya olunmus gatranin termiki davamlilig
modifikasiya olunmamis gqatranin termiki davamliligindan yiiksokdir.
Pargalanma temperaturuna uygun qaliq modifikasiya olunmusg gatran tiglin
36.82% oldugu halda modifikasiya olunmus qatran iiciin 55.76 % toskil
etmisdir.

Modifikasiya olunmus qatranlarin adgeziya xassalorinin &yronilmo
dyronilma prosesi dartma masininda hoyata kecirilmisdir. Iki tomizlonmis
metal 16vha bir biri ilo modifikasiya olunmus qatranla yapigdirilmis, daha
sonra vakuum skafinda qurudulmusdur. Metal 16vhalor dartma masininda
bir-birindon qoparilmigdir. Bu zaman qopma prosesi 82 kq yiik altinda bas
vermisdir. ©dobiyyat molumatlarindan da malumdur ki, bu kifayst godor
yaxs1 gostaricidir.

Modifikasiya olunmus qatran vo tullantt polistirol osasinda
kompozisiyalar hazirlanmis vo onlarin bazi Xxassolori dyronilmisdir. aldoa
edilmis kompozisiyalar suya davamli vo yaxsi plastik xassaya malik
olurlar. Bu iso onlarin lak-boya mohsullarinin alinmasinda vo Sanayenin
digor miixtalif sahalorinds totbiq olunmasina imkan yaradir. Bu igin osas
stiinliiklorindon biri otraf miihitin tullanti polistirolla ¢irklanmasinin
garsisinin alinmasidir.

Aparilan todqiqatlarin naticalorindon aydin olur ki, oldo edilon
modifikasiya olunmus qatranlar yaxsi termiki davamliliga vo torkibinda
saxladiglar1 funksional qruplara géra iso inhibitor vo yiiksok adgeziya
xassalorina malik olur. Bu xiisusiyyatlorino goro onlar kompaundlar
(izolyasiya vo hopdurma), yapisdiricilar, laklar vo boyalar, siirtiinmoya Vo
asindirict tasirlors davamli materiallarin islonib hazirlanmasinda v digar
sahalards tatbiq edils bilar.
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PE3IOME
AHWINHO®OPMAJIBAETUJIHBIE CMOJIBI, UX MOJU®UKAIINU 1
KOMITIO3UIINH C ITIOJIMOJTE®UHAMMN

Mycmadgpaesa H.U., Mawaeesa C.C., Mameoos b.A.

Knrouesvie cnosa: anunun, popmansoecuonsie CMOIbL, NONUCONPANCEHHbIE
0U20oMePbl, MOOUDUKAYUS, NOAUCIIUDOT

AHMIMHOpOpPMANBAEIUAHBIE CMOJIBI MMEIOT PassIMyHy0 00JIacTh NPUMEHEHHS B
3aBUCHUMOCTH  OT crocoba momydeHus. OcCyIIecTBIGH Ipouecc  MOAUHKAUU
aHMIMH(DOpPMaNbAETUAHBIX cMONI onuroMepamu. CTPYKTypy MOIU(DUIMPOBAHHBIX CMOI
n3yqamn Meromamu MK-crekTpockommy, a TepMHYECKyI0 CTaOMIBHOCTH — METOIAMH
aHammsa [ITA u TT'A. MonuduurpoBaHHBIE CMOJIBI IPEACTABISIOT COOO0M BEIIECTBA YEPHO-
KOPHUYHEBOTO IBETa, OOJIA/IAIOINEe XOpOUIel aare3well, MHrHOMPYIOMIUME CBOMCTBAMH U
TEPMHUYECKON CTaOMJIBHOCTBIO Onarofaps CoaepXamuMmcss B HHUX  (YHKIMOHAIBHBIM
rpynnam. beuin mpUroToBIEHBI KOMIIO3HMIIMH Ha OCHOBE CMOJ M OTXOJOB IOJHCTUPOJA U
H3y4eHBI HEKOTOPBIE HX CBOWCTBA.

SUMMARY
ANILINO FORMALDEHYDE RESINS, THEIR MODIFICATIONS AND
COMPOSITIONS WITH POLYOLEFINS
Mustafaeva N.I., Mashaeva S.S., Mammadov B.A.

Key words: aniline, formaldehyde resins, polyconjugated oligomers, modification,
polystyrene

Aniline formaldehyde resins have different applications depending on the
production method. The process of modifying anilinformaldehyde resins with oligomers has
been carried out. The structure of the modified resins was studied by the methods of IR
spectroscopy, and thermal stability — by DTA and TGA analysis. The modified resins are
black-brown colored substances possessing good adhesion, inhibitory properties and thermal
stability due to the functional groups contained in them. The compositions based on resins
and polystyrene waste were prepared and some of their properties were studied.
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Karbamidin etilfenildixlorsilanla efir vo ya benzol miihitindo trietilaminin
katalizatorlugu ilo kondensasiyasindan avozolunmus karbamidlor alinmisdir. Miisyyasn
edilmisdir ki,kondensasiya reaksiyasi zamani halogen atomu hidrogen atomu ilo avaz
olunur. Sintez edilmis ovez olunmus karbamidlorin quruluslart 1Q spektroskopiyasi
vasitosilo tosdiq edilmigdir. Todgiqatlar gostormigdir ki, sintez edilmis etilfenilsililkarbamid
vulkanizasiya proseslorindo kompozisiyada tikici agent kimi doymamis elastomerlordo
istifado oluna bilerlor. Etilfenilsililkarbamidin istiraki ilo radiasion vulkanizasiya noticesindo
kauguk osasinda vulkanlasmis elastomerlorin fiziki-mexaniki xassolori, masolon, dartilma
zaman1 mohkomlik, nisbi uzanma, istiliys vo radiasiyaya davamliliq yaxsilagir .

Karbamid vo ovozolunmus karbamid téromolori tibbdos, kond
tosarriifatinda herbisid, pestisid, karbohidrogen yanacaqlarinin vo yaglarin
effektik asqar1, polimer materiallarinin modifikatoru va boyaq maddasi kimi,
galxanabanzor vazinin Xarg¢anginin miialicasi ii¢lin vo genis miqyasda
yayllmig  bOyrok toxumalarinin  xorgonginin  miialicasinds  dorman
maddslorinin yaradilmasinda istifado olunmalar1 boyiik maraq dogurur [1-3]

Sonaye miqyasinda istehsal edilon kompozisiyalara silisium iizvi
birlogmalori (etilfenilsililkarbamid) slave edildikdo kompozitlorin termiki
Vo istiliya davamliligi artir. Gostarilmisdir ki, silisium tizvi modifikatorlar
polimer materiallar1 ilo Qarsiligh tesirds olduqda miistorok quruluslar
yaranir. Onlarin osasinda alinan kompoziya materiallar1 yaxsi istismar
xassalaring, yiiksok termiki davamliliga, stabilliys vo mexaniki xassalora
malik olurlar [4]

Togdim edilon is, karbamid fragmenti saxlayan birlogmolorin
sintezino va onlarin modifikasiyaedici komponent kimi tosir imkanlarinin
Oyranilmasina hosr edilmisdir. Karbamid fragmenti saxlayan birlogmolor
trietilaminin  katalizatorlugu ilo  karbamidin etilfenildixlorsilanla
birlosmoasindon asagidaki sxema asason alinmugdir:

20


mailto:aynura.quliyeva79@mail.ru

Karbamid asasinda yeni monomerlarin sintezi, xassalari va istifads imkanlar:

C,H;" C4H,CISINH— C—NH, (I)

[
C,Hy CHsCL,Si + NH,— C— NH, (CoHs)N e}
I —2HCI
o NH

— ~
CoHs Cssi_ _>C=0

Almmus birlosmolorin torkiblori vo quruluslari element analizi vo Q-
spektroskopiyast  vasitasilo  tosdiq edilmigdir.  Etilfenildixlorsilanla
karbamidin qarsiliqli tosirindon alinan etilfenilsililkarbamidin 1Q- spektrini
aragdirdigda aydin oldu ki, Si-Cl rabitasine xas olan udulma zolaqglari
miigahide edilmir. Bu da reaksiyanin iki xlor atomunun avoz olunmasi ilo
bas verdiyini, yani, prosesin Il istigamatinds getdiyini tosdigloyir.

Sintez olunmus etilfenilsililkarbomid torkibinds reaksiyaya gabil
funksional qruplar saxlayir, asanliqla elastomer qarisiglarin alinmasinda
istirak edo bilir vo doymamus kauguklar — butadien nitril vo butadien stirol
kauguklar1 asasinda hazirlanan rezin qarisiglariin torkibins daxil edildikda
yeni corgali olagalorin amalo golmosindo istirak edo bilir vo noticods
vulkanlagmis elastomer qarigiginin istiliyo davamliligint artirir, yani, bu
birlogsmalor do istiliys vo radiasiyaya davamli materiallarin yaradilmasinda
istifads oluna bilar.

Yuxarida deyilonlori nozoro alaraq radikal-kimyovi tsulla
kauguklara (BNK) wvo (SSK) etilfenilsililkarbamidi  qarigiqlari
hazirlanmigdir. Belo Ki, vulkanizasiya prosesini hoyata kegirtmok ti¢iin 100
k.p kaucuka uygun olaraq 4 qr etilfenilsililkarbamid gotiiriilmiis vo 20
dogige middstinds vardonads qarigdirilmusdir. Plastifikasiyadan sonra
alinan qarisiq elektrik presinde 150  C-do 40 dogige miiddetinds radiasiya
stialarinin tosiri altinda preslonarak tobags alinmigdir. Soyuduldugdan sonra
aldo edilmis kompozisiya materialinin plasto-elastik vo fiziki-mexaniki
xassolori imumi gabul olunmus metodlarla toyin edilmigdir.

Molum olmusdur ki, alinan karbamid toéromasi istiraki ilo
hazirlanmis vo radiasion {iisulla vulkanlagdirilmis elastomer kompozisiya
gazma texnologiyasinda isladilon nasos qurgularinda suya, radiasiyaya Vo
istiliys davamli kompozit materiallar kimi istifads edils bilorlor.
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PE3IOME
CHUHTE3, CBOMCTBA U IPUMEHEHUE HOBBIX MOHOMEPOB
HA OCHOBE MOYEBHUHbI
Mameoosa A.®D., Mamedos b.A., Ackepos O.B., /I»capaposa H.T.

Knwuesvie cnosa: rxapdoamuo, smuigheHurcunuimouesuna, 6ymaouen cmupoi,
MoOoughuxayus

TlyreM KOHJICHCAIIMM MOYEBHHBI C OSTUI(PECHUIXIOPCUIAHOM B NPHCYTCTBUH
TPUAITHIIAMHUHA B KaYECTBE KAaTaJIM3aTOpa ObUIN MOJIYYEHbI 3aMEIIEHHbIE MOYEBUHBI B d(Upe
i GeHsosne. BbIUIo yCTaHOBJICHO, YTO B XOJIC PCAKIIMK KOH/ICHCAIMH TIPOMCXOIUT 3aMeHa
aroMma rajoreHa Ha atoM Bojopoja. CTPYKTypbl CHHTE3UPOBAHHBIX 3aMEIICHHBIX MOYEBHH
noaTBepskaeHbl MeTooM MK-criektpockonuu. [IpoBeeHHbIE UCCIIEM0BAHMS TIOKA3aJIH, YTO
CHHTE3UPOBaHHbIE ATUII(EHUICHIMIMOYEBUHBI MOTYT OBITh HCIIOJb30BaHBI B Ka4eCTBE
CBS3YIOIIEr0 B TMPOIECCaX BYJIKAHM3AIMH KOMIIO3MI[MM Ha OCHOBE HEHACBIIIEHHBIX
2JIACTOMEPOB. B pe3yibrare paaualMOHHON BYJIKAHW3AIMU B MPUCYTCTBUHU JTHII(EHMI-
CWJIMJIMOYEBHUHBI  YJIYYIIAOTCS  (DU3MKO-MEXAHWYECKHE  CBOMCTBA  3JIACTOMEPOB
BYJIKAHM3aTOB Ha OCHOBE KaydyKa: HalpuMep, MPOYHOCTh HA PACTSKEHUE, OTHOCHUTEIBHOE
YIUIMHEHHE, TEPMOCTONKOCTD U pa{HalliOHHAst CTOUKOCTb.

SUMMARY
SYNTHESIS, PROPERTIES AND APPLICATION
OF NEW UREA-BASED MONOMERS
Mammadova A.F., Mammadov B.A., Askerov O.V., Jafarova N.T.

Key words: urea, ethylphenylsilyl urea, butadiene styrene, modification.

By condensation of urea with ethylphenylchlorosilane in the presence of
trimethylamine as a catalyst, the substituted ureas in ether or benzene were obtained. It was
bem establiehed during the condensation reaction, the halogen atom is replaced by a
hydrogen atom. The structures of the synthesized substituted ureas were confirmed by IR
spectroscopy. The carried out investigations ehowed that the synthesized ethylphenylsilyl
ureas can be used as a binder in the vulcanization processes of compositions based on
unsaturated elastomers. As a result of radiation vulcanization in the presence of
ethylphenylsilyl urea, the physical - mechanical properties of rubber-based vulcanizate
elastomers: for example, tensile strength, elongation, heat resistance and radiation resistance
are improved.

22



Ganc alimlarin yeni ¢agirislara cavab veran elmi - tadgigat perspektivlari — 2024

PIRAZOL VO PIRAZOLINLORIN YENi TOROMOLORININ
SINTEZi, XASSOLORI VO TOTBiIQ IMKANLARI

Qarayeva Aynur Ramiz qizi, Satirova Mahruzs Ismayil quzi,
Mammadov Baxtiyar 9jdar oglu

Polimer Materiallar: Institutu, Sumqayit, Azarbaycan
garayevaynur@mail.ru

Agar sozlor: pirazollar, pirazolinlor, asetat tursusunun xloranhidridi, furan karbon
tursusunun xloranhidridi, monoxlorasetat tursusunun xloranhidridi,
bioloji faalliq

4,5-bis(morfolino)pent-3-en-2-on  vo  4-(morfolino)-1-fenilbut-2-en-1-on tipli

aminoketonlarm etil spirti mithitinds hidrazin hidratla kondenslogmasi reaksiyasindan azot
torkibli beslizvlii heteroitsikllorin - oshamiyyatli niimayondolorindon olan pirazol vo
pirazolinlorin 3,5-ovazli tdromalarinin sintezins nail olunmusdur. Torkibinds aktiv hidrogen
atomu saxlayan bu birlogsmolorin  miixtolif reaksiya soraitlorindo karbon tursusu
xloranhidridlari ilo qarsiligh tasiri noticasinds yeni funksional svozli pirazol vo pirazolin
birlogsmolori oldo olunmusdur. Sintez olunmus bazi birlogmolorin bir sira bakteriya vo

g6boalok novlorinin inkisafina qars1 bioloji faalligi tadqiq edilmisdir.

Azot torkibli heterotsiklik birlosmoalor tizvi kimyanin genis maraq
dairosina malik aparic1 saholorindon biridir. Bu birlosmalor nuklein
tursulari, alkaloidlor, xlorofil, pensilinlor vo vitaminlor kimi bir ¢ox tabii
maddslarin asas qurulus fragmentini togkil edir. Heterosiklik birlogmalarin
oksariyyati metabolik proseslords miihiim rol oynayir vo yiiksak bioloji
foalliga malikdir. Miiasir biokimyada vo farmokologiyada bu sinif
birlosmoalor xammal kimi genis totbig olunur vo onlarin asasinda miihiim
ohamiyyat kasb edoan yeni dorman maddslori sintez edilir [1,2].

Azot torkibli besiizvlii heterotsiklik birlogsmoalor sinfino aid olan
pirazol vo pirazolinlor zorif iizvi sintezds olduqca boylk ohomiyyato
malikdir.Son zamanlar pirazol téromaslarinin yeni iisullarla alinmasina ¢ox
boyiik diqqat yetirilir. Bu bir torafden pirazol ve pirazolin fragmentinin ¢ox
genis tosir spektrina malik fizioloji faalliq gdstermasi va diger torafdon
onlarin osasinda tibb praktikasinda totbiq olunan dorman vasitalorinin
yaradilmasinda istifado olunmasi1 ilo olagedardir [3]. Belo ki,
soyuqdoymoaya qarsi, agrikasici, horaratsalici vo sakitlogdirici tesirlora
malik “antipirin”, “amidopirin”, “analgin”, “celecoxib”, “lonazolac”,
“difenamizol”, depressiya oleyhina “fezolamid”, piylonmoys qars1
“rimonabant”, xarceng hiiceyrolorinin inkisafina qars1 “pirazofurin” va s.
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bu kimi dorman vasitolorinin osasi pirazol téromolorindon toskil olunur [4-
6]. Eyni zamanda yeni polimer materiallarinin hazirlanmasinda pirazol vo
pirazolin tdramolarinin baglangic madds olaraq istifadssi son bir nego ilda
bu sinif birlosmolora olan maragi daha da artirmisdir. Onlarin xiisusils,
aqrokimya sonayesindo herbisidlor, insektisidlor, funqisidlor vo akarasidlor
kimi uzun miiddat totbiq olunma tarixi vardir. Pirazol halqas1 pestisidlorin,
“Cyenopyrafen”,  “Furametpyr”,  “Tolfenpyrad”,  “Fenpyroimate”,
“Ciantraniliprole” kimi bir gox aqrokimyavi ohomiyyatli birlogmoalorin
torkibinde mé&veuddur [7-9].

Qeyd etmoak lazimdir ki, elmi vo elmi-texniki adebiyyatdan pirazol
vo pirazolinlorin alinmasinin bir ne¢s iisulu molumdur; misal olaraq,
xalkonlarin hidrazinlor ilo kondenslosms reaksiyasini [10], tiosemikarbazid
ilo turs miihitdo tsikllosma reaksiyasini [11], doymamis ketonlar vo
diketonlarin hidrazinlorlo qarsiligh tosirini [12] vo s. goOstormok olar.
Praktiki cohstdon ohomiyyatli {isul doymamis ketonlara hidrazin hidrat vo
onun toromalori ilo tosir etmoklo pirazol vo pirazolin birlosmalorinin
alimmasidir. Bu istiqgamatdo hayata kecirilon todqiqatlar arasinda akademik
A.N.Nesmeyanov vo H.K.Kogetkov torafindon 1975-ci ilds islonmis sintez
iisulu on somorali vo perspektivli iisul kimi bu tip birlogsmalorin alinmasi
sahasinds indiys qodorde 06z aktualligimi saxlayir [13]. Teadqigatgilar
gostormislor ki, vinilketonlara va B-xlorvinilketonlara ekvimolyar migdarda
HCI akseptor kimi gotiiriilmakle hidrazin hidrat va ya hidrazinler ilo tesir
etdikds 3-alkil(aril)pirazol va pirazolinlar alds olunur. Qeyd etmok lazimdir
ki, bu reaksiya zamani pirazolin vo pirazollarin alinmasi miivafiq
hidrazonlarin formalasmasi morhalasindon kegir.

Nesmeyanov-Kogetkov tisulu ilo pirazol va pirazolinlorin funksional
téramalarinin sintezi istigamstinds aparilan todgiqgatlara istinad olunaraq
doymamus xlorketon tdramslorindon olan 4,5-dixlorpent-3-en-2-on vo 4-
xlor-1-fenilbut-2-en-1-on  ssasinda  3,5-ovozli pirazol vo pirazolin
birlogsmaloari sintez olunmus va onlar {izorinds miivafiq kimyavi gevrilmalor
hoyata kegirilmakls xiisusi xassaloro malik N-heterotsikllor olds edilmisdir.
Bu magsadls ilkin maddalar olan doymamis xlorketonlarin hidrazin hidratla
tsikllosdirma prosesi aparilmigdir, lakin miioyyon olunmusdur ki, bu
reaksiya zamani qatranvari mohsul amala goalir. Bu ketonun tarkibindaki bir
nega reaksiya morkazinin eyni anda reaksiyaya daxil olmasi kimi ehtimalla
asaslandirilmigdir. Aydinlagdirilmisdir ki, ilkin maddalorin tokibindaki xlor
atomlarinin morfolinls avoz olunmasi zamani sintez olunan aminoketonun
hidrazin hidratla reaksiyast moqsadli mohsullarin aldo olunmasi ils
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totbiq imkanlart

noticalonir. Qeyd etmok lazimdir ki, gostorilon ketonlarin morfolinlo
reaksiyalart molum {isula osason hoyata kecirilmis vo alinan
aminoketonlarin gostaricilori odobiyyat molumatlari ilo uygun golmisdir
[14,15]. Amino ketonlarin — 4,5-bis(morfolino)pent-3-en-2-on (1) vo 4-
(morfolino)-1-fenilbut-2-en-1-onun  (2) hidrazin hidratla etil spirti
miihitinde 50+60°C temperaturda 5 saat miiddotindo qizdirilmagla
reallagdirilan heterotsikllosma prosesi noticasinds olds olunan pirazol va
pirazolin birlosmalorini siximi 70-77% toskil etmisdir. Gostarilon N-
heterotsikllorin bu tisulla sintezi birmarhalali vo ilkin birlogsmolorin asan
alds edilmasina gors daha perspektivli hesab olunur:

NN —— —— N
\H/Y\O Q\)m

¢ N o

@
[Oj N,H; -+ H,O
C,HsOH
Ph
Ph

@ W“@ M@

(o] K/O \E @

Alinmus 4-((3-metil-1H-pirazol-5-il)metil)morfolin (3) vo 4-((3-fenil-
4,5-dihidro-1H-pyrazol-5-il)metil)morfolin birlogsmalori (4) molekulunda
asanlqgla reaksiyaya daxil ola bilon nisbaton miitorhorrik hidrogen atomu
saxlayirlar. Onlarin nukleofil reagenlorlo Kimyovi ¢evrilmalori hoyata
kegirilmis va 1,3,5-avazli pirazol va pirazolin birlogsmalori sintez edilmisdir.
Belo ki, pirazolun (3) asetat tursusu vo furan karbon tursusunun
xloranhidridlori ilo substratlarin ekvimolyar miqdarinda gotiiriilmiis
trietilamin istirakinda asillogsmaosi reaksiyasi 1-asetil vo 1-furil avazli pirazol
toromolarinin alinmasi ilo naticalonmisdir. Gostorilon reaksiyalar asagidaki

sxemso uygun olaraq bas verir:
o}
=

)
&N ° B
Rt o WS 5 A
= N)/<O TEA, 10-15°C, 2 s. N\ N\) TEA, 25-30°C, 2 s. /N —
—/ N —N
N
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Pirazolinin yeni téromolarinin sintezi magsadi ilo alinmig 3,5-avozli
pirazolinin (4) monoasetat tursusunun xloranhidridi ilo reaksiyasi hoyata
kecirilmisdir. Reaksiya trietilaminin istiraki ilo susuzlasdirilmig dietil efiri
miihitinde otaq temperaturunda aparilmis vo 1-xlormetilkarbonil ovozli
pirazolin birlogsmolori sintez olunmusdur. ©lds olunmus bu birlosmalarin
tokibindoki reaksiyaya gabil xlor atomunun ikili aminlorlo kimyovi
cevrilmolori aparilmaqla pirazolinlorin yeni toromolori alinmisdir. Qeyd
olunan reaksiyalar aminlorin ikigat artiq miqdarinda dietil efiri miihitinda
qaynadilmaqla 4-5 saat miiddotindo hoyata kegirilmisdir. Reaksiyalar
asagida gostorilon sxemo uygun olaraq reallagir:

Ph
/ [ o
J\?\/N\)
H
@

CICOCH,Cl,
TEA, o/t., 4s.
Ph BN o Ph
| 0 o
N N N o / X
7\?\/ < HN_ 0O J/j\/@ HN(E1), Jj\/ )
AN N
N N
o NP )\ O)\CH N(E
t
0 CcH,CI 2NED
© ®

(@)

Sintez olunmus birlagmalarin torkiblori vo quruluslar1 element
analizi, IQ vo "H NMR spektroskopiya iisullari ilo tosdiq edilmisdir.

Molekulunda bir ¢ox antibiotiklorin, vorom vo Xarg¢ang oaleyhino
dormanlarin alinmasinda tatbig olunan morfolin fragmenti saxlayan pirazol
Vo pirazolinlarin yeni funksionalovazli téromalarinin sintezi istigamotindo
hoyata kegirilon reaksiyalar naticasinds alds olunan 1-(3-metil-5-(morfo-
linometil)-1H-pirazol-1-il)etanon (5), furan-2-il(3-metil-5-(morfolinometil)
-1H-pirazol-1-il)metanon (6), 2-xlor-, 2-(dietilamino)- vo 2-morfolino-1-(5-
(morfolinometil)-3-fenil-4,5-dihidro-1H-pirazol-1-il)etanon birlosmoaloridon
(7-9) bazilari bioloji falliga malikdirlor.Bu birlosmalorin antimikrob foallig:
bir sira mikroorganizmlar iizerinds dyronilmis vo miisyyon olunmusdur ki,
onlardan bazilori S.aureus, E.coli vo P.aeruginosa bakteriyalarina va
Kandida cinsindan olan C.albicans gobaloklorine qarsi yiiksok antimikrob
aktivlik gostarirlor.
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PE3IOME
CHUHTE3, CBOMCTBA U IPUMEHEHUE HOBBIX ITPOU3BO/IHBIX
IHUPA30JIA U1 ITMPO30JIMHOB
T'apaesa A.P., llamuposa M.H., Mameooe b.A.

Kniouesvle cnoea: nupaszonvl, nupazonumsl, XJI0paHSUOPUO YKCYCHOU KUCTOMbL,
XTOpanauopuo ¢ypanosoil Kuciomol, X7I0paneuopuo
MOHOXIOPYKCYCHOU KUCTOMbL, OUOIO2UYECKAsl AKMUBHOCb.
Konnencanmeit  4,5-6uc(mopdonuno)neHr-3-eH-2-o5a 1 4-(MopdosnHo)-1-
(hennnoyr-2-eH-1-oHa OJHOTO THIA AMHHOKETOHOB C THAPA3MHTHIPATOM B cpene
STHJIOBOTO CITHPTA OCYIIECTBICH CHHTE3 3,5-3aMEIICHHBIX IPOU3BOJHBIX IMHPA30JI0B H
MUPA30JIMHOB, KOTOPBIE SIBIBIIOTCS BKHBIMU  MPEACTABUTEISIMH  a30TCOJEpIKAIIHe
ISITHYWICHHBIE TETEPOLMKIOB. B pe3ynbTaTe B3aUMOJCHCTBHS JTHX  COCIUHCHHIA,
COZIEpIKAIIMX AKTUBHBIA aTOM BOJOPOJA, C XJIOPAHTUAPHUAaMH KapOOHOBOW KHCJIOTHI B
pPasIMYHBIX  YCIOBHSAX pEaKIMU IOJYy4YEeHbl HOBbIE ()YHKIMOHAIBHO 3aMELIEHHbIE
COEJIMHEHUS] MHMPa30Jia M MUpasoiinHa. M3ydeHa OMOJIOTHYECKAs AKTUBHOCTH HEKOTOPBIX
CHHTE3UPOBAHHBIX COEIUHEHU IPOTUB Pa3BUTHs psifia OaKTepHii U rprboB.

SUMMARY
SYNTHESIS, PROPERTIES AND APPLICATION OF NEW DERIVATIVES
OF PYRAZOLE AND PYROZOLINES
Garayeva A.R., Shatirova M.I., Mamedov B.A.

Key words: pyrazoles, pyrazolines, acid chloride acetic acid, furanic acid chloride,

monochloroacetic acid chloride, biological activity.

By condensation of 4,5-bis(morpholino)pent-3-en-2-one and 4-(morpholino)-1-
phenylbut-2-en-1-one of one type of amino ketones with hydrazine hydrate in ethyl alcohol,
the synthesis of 3 was carried out ,5-substituted derivatives of pyrazoles and pyrazolines,
which are important representatives of nitrogen-containing five-membered heterocycles. As
a result of the interaction of these compounds containing an active hydrogen atom with
carboxylic acid chlorides under various reaction conditions, new functionally substituted
compounds of pyrazole and pyrazoline were obtained. The biological activity of some
synthesized compounds against the development of a number of bacteria and fungi has been
studied.
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FUNKSIONALBVOZOLUNMUS STIiROL VO
MET(AKRILATLAR) 9SASINDA OPTIiKi SOFFAF
BiIRGOPOLIMERLORIN SINTEZi

Moammadli Saids Baxtiyar qizi, Novruzova Giilson Israfil quz1,
Isgandarova Esfira Qiidrat qiz1

Polimer Materiallar: Institutu, Sumgqayit, Azarbaycan
ipoma@science.az

Agar sozlor: birgapolimer, optik saffafliq, butil metakrilat, qlisidilmetakrilat, 2-
metoksikarbonilparasiklopropilstirol, isiq buraxma.

2-metoksikarbonilparatsiklopropilstirolun butil metakrilat vo glisidil metakrilat ilo
birgopolimerlori sintez edilmisdir. Birgopolimerlosma kiitlodo va moahlulda inisiatorun
istiraki ilo hoyata kegirilmisdir. Birgapolimerlosmo sabitlorinin giymotlori hesablanmus,
monomerlorin aktivlik, polyarliq vo alinan birgopolimerlorin mikrostruktur parametrlori
miloyyon edilmigdir. Bu birgopolimerlorin optik soffafliq vo isiq buraxma gostoricisi
miloyyon edilmisdir. Askar edilmisdir ki, sintez edilmis birgopolimerlor yiiksok optik
soffafliq gostaricilorine malikdir va optiki cihazlar tigiin hissolorin istehsalinda istifads oluna
bilarlar.

Texnika vo oOnciil saholorindo kompleks xassolora (yiiksok tasir
miigavimoti, asagi sixliq, alismazliq vo s.) malik optiki soffaf materiallara
genis tolobat vardir. Akrilatlar vo onlarin téromalori [1, 2], stirol vo onun
funksional toromolori hal-hazirda on ¢ox istifade edilon optiki soffaf
polimer materiallardir [3].  Polistirol (PS) vo polimetilmetakrilatlat
(PMMA) oxsar optik xiisusiyyatloro malikdirlor. Ancaq qeyd etmoak
lazimdir ki, PS-nin suya, goalovilora vo tursulara garsi miiqavimati daha
yiiksokdir. O, orintido asanligla emal olunur. PS, PMMA vo onlarin
téramalarinin asas manfi cohatlari iso asag istilik miigavimati vo zarbays
davamsizliliqdir. Bundan slavs onlar kovrak, alisqan vo havaya qarsi asagi
miigavimat gostaricilorina malikdirlor.

Yeni stirol osashi  funksional tsiklopropan  téromalarinin
metakrilatlarla birgepolimerlorinin optiki soffaf material kimi effektivliyi
adobiyyat molumatlarinda gosterilmisdir [4-6].

Isin mogsadi ilo 2-metoksikarbonilparasiklopropilstirol (MKTPS) ilo
butilmetakrilat (BMA) asasinda va glisidilmetakrilat (QMA) ssasinda yeni
polifunksional ~ birgopolimerlor  oldo  etmok,  birgopolimerlogsmo
reaksiyalarinin ganunauygunluqlarini miiayyan etmok, homginin sintez
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edilon birgopolimerlorin optik soffafliq vo digar fiziki-mexaniki xassslarini
todqiq etmokdir.

Tacriibi hissa

MKTPS susuz CuSO, katalizatorunun istiraki ilo p-divinilbenzolun
metildiazoasetatla qarsilight tasirindon ovvalki islarimizds tosvir edilon
metodikaya uygun olaraq sintez edilmisdir [7].

MKTPS-nin BMA ilo vo QMA ils radikal binar birgopolimerlosmo
reaksiyasi ilkin monomerlarin miixtalif mol nisbatlorinds, ampulalarda,
benzol mohlulunda, inisiator olaraq benzoil peroksid istirakinda,
termostatda, 75°C temperaturda, 3-4 saat miiddatinds hoyata kegirilmisdir.
Birgopolimerlosmo basa ¢atdiqdan sonra ampulalar soyudulub agilir va
metanolda ¢okdiiriiliir va siiziiliir. Bu proses 3 dofa tokrar edilir, bark kiitla
petri gabina kogiriiliir, 50-55 °C-do sabit kiitlo alimana qodor vakuum
skafinda qurudulur.

MKTPS+BMA birgapolimeri xlorlu karbohidrogenlords, asetonda vo
xloroformda asanligla hall olunur. C,;H»50, element analizi: Hesablanib:
C, 80,7%, H, 8,9%. Tapilib: C, 80,1%, H, 8,2%. MKTPS+BMA
birgopolimeri 87% ¢iximla alds edilmisdir.

MKTPS+QMA birgopolimeri xlorlu karbohidrogenlards, asetonda,
benzolda va s.-do hall olunur. CxH,505 elementar analiz: Hesablanib: C,
77,25%, H, 7,15%. Tapiib: C, 76,95%, H, 7,05%. MKTPS+QMA
birgapolimeri 85% ¢iximla oldo edilmisdir.

1Q spektrlori Agilent Cary 630 (Agilent Technogies, ABS) 1Q-Furye
spektrometrindo, NMR  spektrlori  deyteriumlagdirilmis  xloroform
mohlulunda tesir etmo giici 300 MHz/54mm Magnet System olan
UltraShield (Bruker BioSpin AG, Isvecra, is doracesi 300.18 MHz)
spektrometrindo  geydo  alimb.  Birgopolimerin  manga  torkibi
MKTPS+BMA birgopolimeri tg¢iin efir odadine gors, MKTPS+QMA
birgopolimeri {igiin epoksid adadine gors miisyyasn edilmisdir.

Birgspolimerlogsma sabitlorinin qiymati Fayneman-Ross metodu ilo
miioyyen edilmis, aktivlik vo polyarliq parametrlori Alfrey-Praysa asason
hesablanmigdir.

Birgopolimerlorin  mikrostruktur parametrlorini  giymoti verilon
tonlikdan istifads etmokls tayin etmisdir [8].

Naticalarin miizakirasi

Oldo olunan birgopolimerlarin torkiblori vo quruluslari element va
spektral (IQ vo NMR) analizlor osasinda miioyyan edilmisdir. Hor iki
birgopolimerin IQ spektrindo vinil grupuna xas olan udma zolaqglar
miisahido edilmir, 1035-1045 sm™ vo 1720 sm™ dalga uzunluglarinda
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miivafiq olaraq tsiklopropan halgasinin vo karbonil grupunun udma
zolaglar1 qeyde aliir. Benzol halgast (1450; 1500-1600 sm™) vo efir
olagosi (1105 vo 1110 sm™) iigiin xarakterik olan udma zolaqlart qorunub
saxlanilir. MKTPS+QMA birgopolimerinin spektri hamg¢inin epoksi
halqaya aid xarakterik udma tezliklarini (850, 1260 sm™) ehtiva edir, yani
polimerlogsmoadan sonra epoksi qruplart saxlanilir. Belaliklo, MKTPS+BMA
vo MKTPS+QMA radikal birgopolimerlosmosi yalniz vinil qrupunun ikigat
baginin agilmasi ilo bas verir va yan zoncirds metoksikarbonil avazedicisi
saxlayan tsiklopropan halgasi, hamg¢inin MKTPS+QMA makromolekullarin
yan zoncirlorindoki epoksid qruplart toxunulmamus qalir.

Bu faktlar birgopolimer niimunalarinin NMR analizinin naticalori ilo
do tasdiglonir. Birgopolimerlorin NMR spektrindo aromatik niivoys uygun
signallar 6 = 6,6-7,30 ppm-do, tsiklopropan halqasi1 6=0,65-1,68 ppm-do
geydo almir. Har iki birgopolimerdo vinil qrupunun protonlarma uygun
signallar (6 = 5,10-6,65 ppm) geyds alinmir. Epoksi halganin protonlarinin
xarakterik signallar1 2,30-2,60 ppm-do, butil avazedicisindo —CH, vo CHj3
gruplarimin proton signallar1 0,9-1,4 ppm rezonans sahosinds miisahido edilir.

Birgopolimerlorin kimyavi quruluslarinin sxematik tosviri asagidaki
Kimidir:

ik P
«{vCHz—CH}A «~<\ICH2—CN>V «{vCHZ—CH}A «{vCHZ—CH}A
ml | m, ml | m2
C=—=0 (|j=0
OC,H, OCH,CH—CH,
N/
6]
CO,CH;, CO,CH;
MKTPS+BMA MKTPS+QMA

Birgapolimerlogsma sabitlorinin qiymatlori qrafik olaraq Fayneman-
Ross vo Q-e parametrlori Alfrey-Praysa gore hesablanmigdir (cadval 1).
Cadvaldon aydin olur ki, MKTPS radikal birgopolimerlosmado BMA vo
QMA ilo miiqayisads daha aktiv monomerdir. Radikal birgapolimerlogsma
zamani MKTPS-nin miisahido olunan yiliksak nisbi aktivlik gdstarmasinag
sobab onun molekulunda elektrono-akseptor miirokkab efir qruplarinin
varligidir. Onlar MKTPS molekulunun konyulyasiya soviyyesini artirir.
Baxilan halda elektrono-akseptor efir qruplart monomerds vo ondan amslo
galon radikal markazlords elektron sixliginin yenidon paylanmasina sabab
olur. Noticads kegid vaziyyatinin bas vermasi ii¢iin talob olunan enerji
azalir vo monomerin reaktivliyi, homginin birgapolimerlasma siirati artir
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Birgapolimerlasma parametrlari MKTPS (M) + BMA (M;) va MKTPS (M;) + OMA (M)

Cadval 1.

Ilkin qarisigm tarkibi,

Birgapolimerin tarkibi

Birgapolimerin mikrotarkibi

mol. % Efir mol. %
- i - I 9} Q el nn
MKTPS BMA adadi MKTPS BMA ¥ L R
M, M,
M; M, mj m;
10 90 134 21.7 783 1.075 3.88 40.36
25 75 12.75 3849 61.51 1.226 1.96 62.76
50 50 86 56 44 0.68 0.32 1.06 -1.0 0.217 132 132 66.66
75 25 324 73.27 26.73 3.04 1.10 48.30
90 10 1.12 873 12.70 7.12 1.035 2452
MKTPS TMA | Epoksid] MKTPS TMA
M M; adadi m; m;
10 90 95 23.73 76.27 1315 37 4122
25 75 7.06 4332 56.68 145 19 59.64
50 50 443 64.42 35.58 136 0.30 2.573 -0.846 0.408 236 13 54.64
75 25 222 82.18 17.82 5.08 1.1 3236
90 10 0.90 92.76 724 13.24 1.03 1401
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Codval 1-do birgopolimerlorin aktivlik vo polyarliq parametrlori
togdim olunmugdur. MKTPS +BMA birgopolimerinds Q; = 1.06 vo e; = —
1.0, MKTPS +QMA birgopolimerindo Q; = 2.573 vo e; = -0.846
gostaricilori MKTPS monomerinds gorginliyin artmasini gostarir.

Buna sobob MKTPS monomerinds yan zoncirdo —CH—CH—CO,CH;
fragmentinin tosiridir. CH,

MKTPS-nin BMA ilo birgopolimeri PS vo BMA-nin, MKTPS-nin
QMA ilo birgopolimerlari PS vo PQMA-nin istiin xassolorini 6ziinda
comlosdirir. Makromolekullarda tsiklopropan, epoksid vo efir qruplarinin
olmasi sababindon PS ilo miiqayisodo daha yaxsi fiziki, mexaniki vo
termofiziki xiisusiyyotlora, BMA vo PQMA ilo miiqayisodo daha ¢ox
axiciliga malik olurlar (codval 2). MKTPS+BMA vo MKTPS+QMA

birgopolimerlorinin - kimyavi miigavimati, istiliyo davamliligt  vo
tokmillosdirilmis mexaniki xassolori ohamiyyatli doracads
yaxsilagdirtlmigdir. Adi  polistirol ilo miiqayisodo sintez edilmis

birgopolimer niimunalori yiiksok temperaturda hom azot, hom do hava
atmosferinds yiiksok istilik sabitliyino vo yiiksok stiasindirma omsalina
malikdir, eyni zamanda birgapolimerlorin goriinon isiq kegiriciliyi bir qadar
azalir.

Todqiqatlar gostorir ki, yaxsi adgeziya qabiliyyati niimayis etdiran
yeni birgopolimerlar olds edilmisdir. Fordi polimerlor kimi, MKTPS +
BMA vo MKTPS + QMA birgoopolimerlori do kifayot godor yiiksok
soffafliq vo miixtalif ranglora boyanma qabiliyyati ilo xarakteriza olunur.

Cadval 2.
Sintez olunan birgapolimerlarin fiziki-mexaniki xiisusiyyatlari
Polimerlor
Gostoricilor "MKTPS+ "MKTPS+ .
omA | MKTPS | Toiny Stirol
Sixlg, g/sm’ 1.05 1.20 1.045 1.07
Siiasindirma amsals, 7' 15790 | 1.5970 | 15792 | 1.590
Vikaya gors istiyodavamliliq, °C 123 138 125 103
Brinelo goro mohkomlik, kg/mm?® 19.0 22.5 18.2 14
Xiisusi zorboya davamliliq kq-sm/sm’ 20.2 21.0 20.35 18
Dartilmada méhkamlik hoddi, MPa 53.7 52.0 53.9 39.0
Nisbi uzanma, % 3.5 3.8 3.7 1.7
Adgeziya mohkamliyi, MPa 10.8 8.85 10.6 -
Suudma omsali 24 saat, % 0.12 0.06 0.14 0.1

* Birgapolimerlarda MKTPS — 20 mol%.
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Anton Paar Abbemat 200 cihazinin komoyi ilo oldo olunan
birgapolimerlorin siiasindirma amsali miioyyan edilmisdir (codval 2). Olda
olunan naticalordon aydin olur ki, MKTPS + BMA vo MKTPS + QMA
birgaopolimerlorini optiki soffaf polimer materiallarin hazirlanmasinda
istifads etmok olar.

Birgopolimerlorin is1q buraxma doracasi miloyysn edilmigdir. 400-
1100 nm diapazonunda asas isiq 6tiiriilmasi 5 mm-o godar udma tobagosi
qalimliginda MKTPS + BMA vo MKTPS + QMA birgopolimer niimunalari
tictin 88 - 90% toskil edir.

Yeni optik saffaf birgopolimerlar PS ilo miigayisads zorbo zamani
tohliikali fragmentlor omolo gatirmir. Bu keyfiyyatlor onlari optik cihazlar
Vo kontakt linzalar i¢iin hissolorin istehsalinda istifado etmoays imkan verir.
MKTPS asasinda alda olunan birgapolimerlordan presloms, ekstruziya va
injecsion goliblomo yolu ilo yiiksok keyfiyyotli optik mohsullar istehsal
edilo bilar.
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PE3IOME
CHUHTE3 OIITUYECKH ITPO3PAYHBIX COITOJIMMEPOB HA OCHOBE
OYHKIIUOHAJIN30BAHHOI'O CTUPOJIA U MET(AKPHUJIATOB)
Mameonu C. b., Hoepy3oea I . H., Hckanoaposa 3.1

Kniouesvie cnosa: conoaumep, onmudeckas npo3pavHochiv, 6ymuﬂMemaKpu/zam,

2IUYUOUIMEMAKPUTAN, 2-
MeMOKCUKAPOOHUNNAPAYUKTIONPONULCIUPOTI,
C6emonponyCKaHus

CHHTE3UPOBaHbI OMHAPHBIC COTIOJIUMEPHI 2-METOKCHKapOOHHII-

HApalUKIONPONMWICTUPOaa ¢ OYTMIMETAaKpWJIaTOM M DIIMIUIMIMETaKPUIATOM.
Cononumepu3alulo MOPOBOJAWIM B IPUCYTCTBUM HHHLIMATOpa B Macce U PACTBOPE.
PaccuntaHbl 3HaUCHUSI KOHCTAHT CONOJIMMEPHU3ALIUY, ONpeelIeHbl TapaMeTpbl aKTUBHOCTH
U TOJSIPHOCTH MOHOMEpOB, a TakkKe IapamMeTpbl MUKPOCTPYKTYpbl. OnpeneneHsl
ONTHYECKAass MPO3PauyHOCTh M MHAEKC CBETONPONYCKAHHS HOBBIX COIOJIUMEPOB.
VYCTaHOBIEHO, YTO CHHTE3MPOBAHHBIE COMOJUMEPBI OOJIAJAIOT BBICOKOH ONTHUYECKOIT
NPO3PaYHOCTHI0O M MOTYT OBITH HCIIOJIBb30BaHBI MPU MPOU3BOJICTBE JIETAICH ONTHYECKUX
npubopoB.

SUMMARY
SYNTHESIS OF OPTICALLY TRANSPARENT COPOLYMERS BASED ON
FUNCTIONALIZED STYRENE AND MET(ACRYLATES)
Mammadli S.B., Novruzova G.I., Iskandarov E.G.

Key words: copolymer, optical transparency, butyl methacrylate, glycidyl
methacrylate, 2-methoxycarbonyl-paracyclopropylstyrene,  light
transmittance.

Copolymers of 2-methoxycarbonylparacyclopropylstyrene with butyl methacrylate
and glycidyl methacrylate were synthesized. Copolymerization was carried out in the
presence of an initiator in bulk and solution. The values of copolymerization constants were
calculated, the parameters of activity and polarity of monomers, and microstructure
parameters were determined. The optical transparency and light transmittance index of the
new copolymers were determined. It has been established that the synthesized copolymers
have high optical transparency and can be used in the production of parts for optical devices.
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CHUHTE3 U IOJIMMEPU3AIIUA HOBBIX METAKPUJIOBBIX
MOHOMEPOB

P3aeBa Ajicenn Jabman kei3el, I'yimes Kassiv IN'agap oray

Unemumym nonumepnwvix mamepuanos, Cymeaum, Azepbatiosncan
ipoma@science.az

Knwueevie cnosa: yuxnonponawn, GomouyecmeumenbHocmy, OAKmMepuyuonbiil,
enunzameujeHHblil, KapooIMOKCUKAPOEH.

OcyniecTBIéH CHHTE3 HOBBIX MOHOMEPOB LUKJIONPOIMIMETakpuiaToB. [IpoBenena
UX pajuKajbHas TOJMMEPH3als B Macce U B pacTBOpE. Y CTAaHOBIIEHBI COCTaB M CTPYKTypa
STUX MOPOMEPOB ¥ MOJUMEPOB, COACPKALIMX B MAKPOMOJIEKYJEe YyBCTBUTCIbHBIE K YD-
OOydeHHI0 PEaKUHOHHOCIIOCOOHBIE (parMeHTH. BBIABICHO, YTO 3aMECTUTENH B
HCCIIEyEMbIX CTUPOJIaX OKa3bIBAIOT CYLICCTBEHHOE BIMSHUE HAa aKTUBHOCTh JIBOWHOMN CBSI3H
IO OTHOLICHWIO K KapOosTokcukapOeny. IlokazaHo, 4YTO BCe CHHTE3MPOBAHHbIC
[IUKJIONPOIIAHCOICPIKAIINE COSTUHEHUS NPOSIBISIIOT pa3jIMYHble OHOJIOTMYECKUaKTUBHEIC
[1-2] cBoiictBa. MccnenoBano (pOTOXMMHYECKOE CTPYKTYPUPOBAaHHE. YCTaHOBJIEHO, YTO
CHHTE3HPOBAHHEIC IOTHMEpH 0GIagaloT (oTOUyBCTBHTENbHOCTRIO (51-54 cM¥/Ix), a
TaOKe ONTHUYECKOH IPO3PavyHOCTHIO MATEPHAJiOB, OHM MOTYT OBITH HCIIOJB30BAaHBl B
MHKPO3JIEKTPOHHKE U B oNTUKE [3-4]. BBIABIEHO YTO, MOTMMEPHU3AIHS IIPOTEKAET TIIAIKO,
0e3 WHAYKIHOHHOTO TIEPHO/Ia.

B nanHO# paboTe CHHTE3WpOBaH psfi HOBBIX METAKPHUIIOBBIX
MOHOMEPOB, COJIEPIKAIIIX [UKJIONIPOTIaHOBBIE  (pparMeHThI. Takke
MOJTyYEHBI TOJUMEPHI Ha OCHOBE 3TUX MOHOMEPOB M M3Y4YCHBI HEKOTOPHIC
HUX CBOICTBA.

CHavanma OBUIO W3y4eHO COEAWHEHHWE, oOpasyrolieecs Npu
B3aMMO/ICHCTBUHU KapOO3TOKCHKapOeHa CO CTUPOJIOM H XJIOP3aMEeIeHHBIMHU
CTUPOJIAMHU B YCIIOBHSIX TEPMOKATAITUTUIECCKOTO Pa3IOKEHUS
THIAMA30aneTaTa B OpuUcyTcTBUM  Oe3BogHoro CuSO, mo Hmke
Cleyrolel peaknuu. 3aTeM BOCCTAHOBJICHHEM IMONYyYSHHBIX COCINHEHHMA
1, 2 OpUH TTOJTYYCHBI COETUHEHUS 3, 4 :

R-C4H,-CH=CH, + N,CHCO,C,H; -£480uy R-C¢H,-CH-CH-CO,C,Hs —>

H,

LiAlHyy ¢ C4H,-CH-CH-CH,0H 1.2

H2 R:CH3 (1,3) 5 N02 (2,4)
3-4
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Ha ocHoBanmm cmekTpambHbIX AaHHBIX B [KX anammza ObuToO
YCTaHOBJIEHO, YTO BCE€ CHHTE3WPOBAHHBIC COCAMHEHHE SIBIAIOTCS CMECHIO
JIBYX TEOMETPUYECKUX MPAHC- U Yuc- HU30MEpOB (OTHOCUTEIHHO
TPEXWICHHOTO IUKJA); COOTHOIICHHE OTHX HM30MEPOB COOTBETCTBYET
mpanc:yuc = 70:30. UmcTtora CHHTEC3UPOBAHHOTO  COCIMHCHIS
KOHTpoJimpoBaiack MerooM [ JKX-aHain3a 1 BO BCeX Cllydasx COCTaBIIsIa
cBoinie 99.8%.

CuHTe3 W TONUMEpH3alusi I-METWIQEHWI- W T-HUTPpOoDCHUII-
3aMEIICHHBIX MUKJIOMPOMIIMETaKpriIaToB (7, 8) MpOTeKaIH 10 peaKITH:

T T
CHZ:C‘ + 3-4 L CHZ:(‘: &,

-0 O=C-0-CH,CH—CH-CH,X

& 5-6 CH,

CH,
o QCHZCQ X = CHj (5, 7): NO, (6, 8)
B
O*C*O*CHZ—CI\{\—/CH*C6H4X
7-8 CH2

2-n-MeTHAPEeHWI-1-THIPOKCUMETHIIIIUKIIONPONIAaH U 2-NI-HUTPO-
(beHnn-1-ruIpPOKCUMETHIIIMKIIONPOTIaHbBl  TPOBOAMIM B TPUCYTCTBUU
TUHUTpUIA a3o-Ouc-m3omacisHoi kucinotel ([JAK) 70°C, thme oHm
BCTYIAIOT B PEAKIIMIO TOJMMEPHU3aIlUN C METAKPUIIATOM KaKk B Macce, TaKk
U B pacTBope OeHzona. OOmIas KOHIEHTpanuss MOHOMepoB cocTasisuia 0.2
Moub/n, koHneHTparus JAK, ucroms3yemMoro B KauecTBe WHHIIMATOPA,
2:10"° monb/1. J{yis BHIACHEHHS 3aKOHOMEPHOCTE PEaKUUU MPOBOAWIM J10
koHBepcun ~8-11%. Ilokazano, yro mpu 70 °C comonnmMepu3anus
yKa3aHHBIX MOHOMEpPOB B O€H30JIe XapakTepusyeTcsl OOBIYHBIMHU
KMHETUYECKMMH 3aKOHOMEPHOCTSIMH, T.€. CKOpPOCTh IOJMMEPHU3ALIH
MPOMOPIIMOHATbHA KOHIIEHTPAllUM MOHOMEpa B IIEPBOM CTENEHU W
KOHIIEHTpaIK HHUIaropa B crernenu 0.5.

PagukanbHas nonuMepuzanust  2-MeTuiageHnI-1-rugpokcumeT-
OUKJIONpONaHa ¥ 2-MHATPOGEHUI-1-THAPOKCUMETHIUKIONPOIIaHa
MPOTEKAaeT B M3YYCHHBIX YCIOBHUSX, 0€3 HMHIYKIIMOHHOTO IIepHOoJa C
MOCTOSSTHHOM ~ HauyalbHOM  CKOPOCTBIO.  OHEprus  akTUBAUM  JUIA
MOJIMMEPHU3aLUH cocTaBiseT 18.7 Kkajl/Mob.
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Crpykrypa momumepoB Obut0 onpenenera motogamu UK, [IMP u
Y®-crektpockonuu.  IlokazaHo, YTOo B BBIOPaHHBIX  YCJIOBHAX
MOJIMMEPU3ALINS TPOTEKAET TONBKO 10 BUHWJIBHOW IpyMIie, a IUKIONpONaH
C 3aMECTUTEISIMA OCTAalOTCsS HE3aTPOHYTHIMH B OOKOBBIX — LIEISX
MaKpOMOJIEKYJIBI.

bnaromaps ~ HanMuuMil0O B MakpOMOJIEKYJE€  COIOJIMMEpa
PEaKIIMOHHOCIIOCOOHBIX TPYMIUPOBOK PA3HOM XHMHUYECKOH IMPHUPOABI,
IPEACTaBIsIeT HHTEpeC HCCIIeI0BaHNE (hOTOXMMHUYIECKOTO
CTPYKTYPUPOBAHUS CUHTE3UPOBAHHOTO COIOJIMMEPA, KOTOPOE MPOUCXOAUT
CIIMBKOH mox fevictBuem Y ®-o0nydenus. B pesynprare TakuM mMoJmMepsl
OpPOSIBISIIOT ce0st Kak (OTOPE3UCThl HEeraTMBHOro Twma. l[lomydeHHbIe
TOTMMEPHI 0GTAAI0T BBICOKOI (hOTOIYBCTBHTENBHOCTEIO (51-54 cm%/JTK),
XOpoIllell  pacTBOPHUMOCTBIO — Tepen  OOJNyueHHeM, CTOWKOCTBIO K
pacTBOpHUTENSAM  IOCIE€  CUIMBAHUA M XOpPOWIEH  TEpMUYECKOH
CTaOMIIBHOCTBIO, KOTOPBbIE OYEHb BAXKHO I (OTOpE3UCTa. DTOT HOIUMED
croco0eH K 00pa30BaHUIO TOHKHX IUICHOK U AJMTEIbHOMY XPaHEHHIO C
COXpaHEHHEM XOPOIIUX JIUTOrPAPUUECKUX CBOHCTB.

Takum 00pa3oM, CHHTE3UPOBAHHBIA HOBBIA TOIHMED COJIEPIKUT B
MaKpOMOJIEKYJIE LUKJIONPONAHOBOE KOJBIO, (EHWIHYIO TPYIILY, HUTPO
TpyIINy, TakkKe KapOOHHWIIbHBIE ()ParMEHTHI, YTO IIO3BOJHIIO CO3/aTh Ha
0a3e 3TOro monMMepa HETaTHBHBIE MOJUMEpPHBIE MaTE€pHalbl C BBICOKOM
(OTOUYBCTBUTEIBHOCTEHIO.
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XULASO
YENIi METAKRILAT TORKIiBLi MONOMERLORIN SINTEZi VO
POLIMERLOSMOSI
Rzayeva A.E., Quliyev K.Q.

Agar sozlar: tsiklopropan, fotohassashq, bakterisid, fenilavazli, karboetoksikarbgen

Tsiklopropil metakrilatlarin yeni monomerlari sintez edilmisdir. Onlarmn kiitlads vo
mohlulda radikal polimerlogmasi aparilmigdir. Makromolekulda UB siialara qarsi hossas
olan fragmentlorin torkibi ve qurulusu miloyyon edilmisdir. Todqiq olunan stirolun
torkibindoki avozedicilorin aktivliyi karboetoksikarbenin torkibindoki ikiqat rabitaya
ohomiyyatli tosir gostordiyi toyin edilmisdir. Malum olmusdur ki, biitiin sintez edilmis
tsiklopropan torkibli birlogmolor miixtolif bioloji aktivlik [1-2] xiisusiyyatlorino
nmalikdirlor. Fotokimyovi strukturlasma Oyronilmigdir. Miioyyon edilmisdir ki, sintez
edilmis polimerlar yiiksok fotohassasliga (51-54 sm2/J), eloca do optiki soffafliga malikdir,
onlardan mikroelektronika va optikada istifads oluna bilar [3-4]. Hamginin polimerlasmanin
induksiya dovrii olmadan getdiyi do miioyyan edilmisdir.

SUMMARY
SYNTHESIS AND POLYMERIZATION OF NEW METHACRYLATE
CONTAINING MONOMERS
Rzayeva A.E., Guliyev K.G.

Key words: cyclopropane, photosensitivity, bactericidal, phenyl-substituted,
carboethoxycarbene.

The synthesis of new monomers of cyclopropyl methacrylates has been carried out.
Their radical polymerization was carried out in bulk and in solution. The composition and
structure of these polymers, which contain reactive fragments sensitive to UV irradiation in
the macromolecule, have been established. It was revealed that substituents in the studied
styrene have a significant effect on the activity of the double bond towards
carboethoxycarbene. It was revealed that all synthesized cyclopropane-containing
compounds exhibit various biologically active [1-2] properties. Photochemical structuring
has been studied. It has been established that the synthesized polymers have photosensitivity
(51-54 cm2/J), as well as optical transparency of materials; they can be used in
microelectronics and optics [3-4]. It has been shown that polymerization proceeds smoothly,
without an induction period.
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AGRO WASTE BASED POLYMER BIOCOMPOSITES:
EASY SOLUTION FOR A GREENER ENVIRONMENT

Arzumanova Nushaba Baba, Kakhramanov Najaf Tofig

Institute of Polymer Materials, Sumgait, Azerbaijan
arzumanovanushabal6@gmail.com

Key words: polymer composite, biocomposite, agro waste, filler, enviroment

Irreversible damage to the environment and accumulation of waste led to an increase
in interest in polymer composites filled with agro waste. It should be noted that the use of
agro waste as a filler can reduce or even eliminate its impact on the environment. The
expected results are encouraging, so it cannot be denied that the academic research works
that will be carried out in this direction to demonstrate Green World solidarity is one of the

promising directions.

What is agro waste? Agricultural waste is unwanted or inedible,
unsalable materials produced as a result of various agricultural operations
directly related to the cultivation, processing and consumption of crops
[Sever & Aycan, 2019; Abba et al, 2013].

Agro wastes, which are agricultural residues, have various forms.
They can be divided into two categories: field residues and process residues
(Figure 1).

X A

Figure 1. Classification of agricultural residues
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Agro waste based polymer biocomposites: Easy solution
for a greener environment

Agro wastes are the most common renewable resource residue on
Earth and produced annually in large quantities. The world's annual
production of agricultural waste is approximately 998 million tons [Raut et
al, 2023]. Their accumulation in large quantities leads to environmental
pollution and also poses an economic problem [Arzumanova &
Kakhramanov, 2021]. This large amount agro wastes are usually left on the
field until the next plowing, or thrown away, burned, otherwise disposed
of. The incineration of agro waste causes serious environmental problems
and leads to air pollution. [Arzumanova, 2021; Bhuvaneshwari et al, 2019].
Smog resulting from the burning of agricultural waste is one of the largest
sources of air pollution.

Among the numerous agricultural wastes, by-products from the nut
processing industry occupy a special place. According to the INC NUTS &
DRIED FRUITS Statistical Yearbook 2022/2023, world tree nut production
has followed a rising trend over the past decade. Total production amounts
to 5.3 million metric tons in the 2022/2023 season. The most popular tree
nuts are almonds (Prunus amigdalis), hazelnuts (Corylus avellana),
walnuts (Juglans regia), and pistachios (Pistachia vera). Other common
nuts are pine nuts (Pinus pinea), cashews (Anacardium occidentale),
pecans (Carya illinoiensis), macadamias (Macadamia integrifolia), and
Brazil nuts (Bertholletia excelsa) (Figure 2).

¥ -
; -
= . 4 / . { P 3
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Figure 2. Some types of nuts [Arzumanova, 2021]

Hazelnut (Corylus avellana) is the most popular and most commonly
grown nut after almonds all over the world. It should be noted that
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purposeful measures are being taken to increase the production of hazelnuts
in the regions of Azerbaijan. In 2022/23, the global hazelnut crop totalled
585 150 metric tons (kernel basis), of which Azerbaijan accounted for 24
000 metric tons (kernel basis) (Figure 3). Hazelnut shells make up
approximately 50-55% of the in-shell weight of the product. This shows
how much waste is generated when processing hazelnuts in Azerbaijan and
almost all of this is burned in furnaces for heating purposes.

Ttaly, 7% 38,700 Italy, 9% 45,770
USA, 5% 31,900 Azerbaijan, 4% 21,656
Azerbaijan, 4% 24000 USA, 3% 24314
Chile, 42 ] 22700 Georgia, 3% [ 16030
Georgia, 3% 14,800 Chile, 3% 16,380

Iran, 1% = 3400 Tran, 2%  9.820
Others, 5% 32,350 Others, 5% 28,529
0 100,000 200,000 300,000 400,000 S00.000 0 100,000 200,000 300,000 400,000
a b

Figure 3. Hazelnut production: a — 2022/2023 hazelnut production; b — 5-year
average hazelnut production (kernel basis, in metric tons) [INC NUTS
& DRIED FRUITS Statistical Yearbook 2022/2023]

Burning agricultural waste has huge negative impacts on the
environment and minimizing or, if possible, eliminating its environmental
impact is a major concern. In this context, agro-waste-based materials have
become key players, especially due to their renewable nature. The need to
conserve non-renewable natural resources has led to the development of
more environmentally friendly, high-performance polymer composite
materials with new functionalities. In this regard, composites obtained from
agricultural waste are considered interesting options [Ortega et al, 2022].
The use of inexpensive raw materials obtained from renewable sources,
which are mainly biodegradable, as polymer fillers makes it possible to
save polymer raw materials and use them to obtain new polymer materials
with new functional properties.

There are many examples of nut shells as fillers in various polymer
matrices [Altay et al, 2019; Kufel & Kuciel, 2020; Zaaba & Ismail, 2019].
Research in this area has shown that the shells of various nuts have good
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structural and thermal properties. Nut shells also have a lower specific
gravity compared to mineral fillers. Sustainability and biodegradability, as
well as non-toxicity, make them more environmentally friendly in terms of
use in composite materials. Nutshell reinforced polymer composites have
an optimistic outlook among other composites for numerous applications..

However, to address the global challenge of agro-waste management
and fully understand the role that agro-waste-derived biocomposites can
play in the global economy, further reliable information on their
sustainability is needed. Research aimed at developing more
environmentally friendly biocomposites should not only focus on
optimizing properties according to the materials' application, but also aim
to minimize resource use and, if possible, avoid environmentally and
health-hazardous chemicals.
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XULAS®
AQRO TULLANTILARINA 9SASLANAN POLIMER BIOKOMPOZITLOR:
DAHA YASIL BiR MUHIT UCUN SADO BiR HOLL
Arzumanova N.B.

Agar sozlar: polimer kompozit, biokompozit, aqrotullantilar, doldurucu, atraf miihit.

Otraf miihito geriys dénmoz ziyan vo tullantilarin toplanmasi aqrotullantilarla
doldurulmus polimer kompozitlars maragin artmasina sabob olmusdur. Qeyd etmok lazimdir
ki, agrotullantilarin doldurucu kimi istifado olunmasi onlarin otraf miihito tosirini azaltmaga,
hotta aradan qaldirmaga imkan verir. Gozlanilon naticslor iimidvericidir, odur ki, Yasil
Diinya namina homroylik gostormok magsadilo bu istigamstds hoyata kegirilocok elmi-
toadqiqat islarinin perspektivli igtiqamstlordan biri olmasi danilmazdir.

PE3IOME
INOJIUMEPHBIE BUOKOMITIO3UTbI HA OCHOBE AI'POOTXOJOB:
MPOCTOE PELIEHUE JJIs1 BOJIEE 3EJIEHOM OKPY KAIOIIEN CPEIbBI
Apsymanosa H.b.

Knwueevie cnoea: nonumepruvlii  KOMHO3um, OUOKOMNO3UM,  A2POOMX00bL,
HANONHUMENb, OKPYHCAIOWAs Cpeod.

HeoOpatumelii yiiepd oOkpyxaromiel cpele ¥ HaKOIUICHHE OTXOJOB MPHBEIU K
pOCTY HHTepeca K IIOJIMMEPHbIM KOMIIO3MTaM, HANOJHEHHbIM arpooTxofgamu. CienyeT
OTMETUTh, YTO HCIIOJB30BAHHUE arpoOOTXOA0B B Ka4Y€CTBE HAIIOJHUTEA MMO3BOJISACT CHU3UTH
WIN )K€ UCKITIOYHATH UX BO3JCHCTBHE HAa OKpYKaroIlyto cpexy. OxugaeMble pe3yabTaThl
00HAE)KUBAIOT, MOITOMY HENB3S OTPHUIATh, YTO HAYYHO-HCCIIEIOBATEILCKUE paOOTEHI,
KOTOpBIe OYAyT MPOBOIUTHCS B 3TOM HAIIPABICHUM JUIS IEMOHCTPALUH COIUIAPHOCTH BO
umst 3ereHoro Mupa, sSIBJISIIOTCS OAHUM U3 IIEPCHEKTUBHBIX HAIIPABICHHUH.
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POTENSIAL ANTIBAKTERIAL POLIETIiLEN
KOMPOZITLORININ ALINMASI VO XASSOLORININ TODQIQi

Safaorova Giilgiin Mehman qiz1

Sumqgayit Doviat Universiteti, Sumqayit, Azarbaycan
gulgun.safarova.@sdu.edu.az

Acgar sozlar: Salisil efirlori, polietilen kompozitlari, antibakterial kompozitlar,
sopolimer, metakriloilsalisilat, vinilasetilsalisilat, polimetilmetakrilat

Salisil grupu saxlayan sopolimerlar vs salisil tursusunun oliqoolefin efirlori asasinda
polietilen kompozitlorinin alinmas: ii¢iin yeni tsullar islonib hazirlanmigdir. Torkibinds
salisil torkibli polimerlar vo polietilen komponentlori saxlayan kompozitlorin fiziki-
mexaniki xassolorinin miihafizo olunmasi miisahido edilmigdir. Antibakterial polietilen
almag mogsadilo antimikrob slavs olaraq salisil tursusunun vinil vo metakriloil efirlori toklif
olunur. Alinan polietilen kompozitlarinin zsharsiz vo uzun miiddstli tosiro malik olmasi
onlarin gida sanayesinds gablasdiricit material kimi istifads olunmasina imkan verir.

Son illords polimer torkibli plastik materiallar insanlarin hoyatina
osasli surotdo daxil olmusdur. Bu ondan iroli golir ki, torkiblorini
doyismoaklo polimer qarisiglardan hazirlanmis plastiklorin biitiin xassalarini
istonilon istigamotdo doyismok miimkiin olur. Kond tosorriifati, qida
sonayesi Vvo tibbdo istifado olunan polimer materiallarda mexaniki
mohkomlik, zorboys davamliliq kimi xassolorlo yanasi antibakterial
xassolarin do olmasi vacib hesab olunur. Polimer materiallara antibakterial
xassalorin yaranmasi {iglin adaton onlarin torkibine bakteriosid vo fungisid
agqarlar olava olunur. Qeyd etmok lazimdir ki, bu tip asqarlarin polimer
qarigiglarinin  torkibindoki miqdar1 yiizde bir faizlorlo 6lgiiliir. Plastik
kompozitlerin hazirlanmasi ti¢lin an genis istifado olunan polimer yiiksok
tozyiqli polietilen hesab olunur. Antimikrob asqarlarin alave olunmasinda
mogsad polimer momulatlarin  sothinds vo daxilinds mixtslif noév
mikroblarin yaranmasinin vo inkisafinin qarsinin alinmasidir. Hal-hazirda
bu amacla poliolefinlar, polistirol va stirol sopolimerlori tigiin bir ¢ox anti-
bakterial asqarlar islonib hazirlanmis vo genis totbiq olunmaqdadir.
Antimikrob polimer  materiallariin alinmas1 {i¢lin genis yayilan
texnologiyalardan biri polimer momulatlarinin hazirlanmasi prosesinda
baza polimerlarinin igarisina antibakterial asqarlarinin slavs edilmasi vo ya
polimer mamulatin tizarinin antibakterial tobags ilo 6rtiilmasidir .
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Toyinatina gore antimikrob agqarlar iki ndva ayrilir: biostablizatorlar
Vo bio-modifikatorlar. Bio-stablizatorlar polimer materiallart gobaloklor,
suda yasayan mikroblar, basit canlilardan v.s. qoruyur. Bio-modifikatorlar
iso polimer mamulatlarin sothinds uzunmiiddatli steril miihitin yaranmasini
tomin edir. On genis istifado olunan bio-stablizatorlardan mis, giimiis vo
metal ionu saxlayan {izvi birlogmolori gostormok olar [1]. Bu asqarlar
polimerlo garigsmadigina goro polimerin  sothino migrasiya edorok
mikroblara tosir edir. Istifado olunan antibakterial {izvi birlosmolorin spektri
genigdir. Antibakterial asqarlarin molekullarinda osason halogen, tiazol,
salisil kimi bioloji aktiv qruplar mévcud olur.

Antibakterial agqarlar saxlayan polimer kompozitlorinin alinmasi
tiglin ¢ox sayda tsullar malumdur [2-5]. Bu da molumdur ki, algaq
molekullu asqarlardan istifads olunaraq hazirlanmis antibakterial kompozit
materiallarin sathindon asqarlarin qisa miiddat orzinds yuyulub getmasi
onlarin istismar miiddatini azaltmagla digor xassslorino do monfi tosir
gostorir. Istismar miiddetini artirdig1 iiciin  antibakterial ~polimer
kompozitlorin hazirlanmasinda antibakterial asqar olaraq bioloji aktiv qrup
saxlayan polimerlordon istifade olunmasi bu sahodo perspektiv istigamot
hesab olunur.

Antimikrob asqarlar garsisinda bir ¢ox taleblar qoyulur ki, bunlardan
an osaslar1 onlarin zoharsiz olmasi, asan emal olunmasi, polimerlarlo va
digor asqarlarla yaxs1 qarigmasi, polimerlarin fiziki-mexaniki xassalarino
negativ tasir gostormamasi va yiiksok effektli olmasidir [6].

Torkibinds bioloji aktiv salisil grupu saxlayan monomerlorin va onlar
osasinda alinmus antibakterial polimerlorin alinmasi barasindo oavvalki
todqiqatlarimizin noticalori haqqinda dorc olunmus elmi osorlords genis
Molumat verilmigdir [7-8].

Aparilan todqigatlarin davamu olaraq sintez olunmus antibakterial
soplimerlor asasinda kompozit materiallarin alinmasi texnologiyasi islonib
hazirlanmig, onlarin fiziki-mexaniki xassolori Gyronilmisdir. Adi kegon
kompozitlorin  antibakterial xassslori haqqinda sonraki maqalslords
molumat verilocokdir.

Materiallar va tacriibalorin metodikasi

MMA vo Vg nin miixtolif torkibli  sopolimerlori  uygun
monomerlorin radikal sopolimerlogmasi yolu ils sintez olunmusdur [7].

Asetilsalisil tursusunun oliqoetilen efiri asetilsalisil tursusunun
polietilen makromonomerloarilo kondenslosmasi reaksiyalar: noticasinda
sintez olunmusdur.
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Potensial antibakterial polietilen kompozitlorinin alinmast va
xassalarinin todqiqi

Alman birlosmonin mol.kiitlesi 500, T=155°C, T=175°C, polyar
holledicilords yaxsi hall olan ag rangli tozdur.

Kompozitlorin hazirlanmasi tgiin yiiksoktozyigli polietilen, salisil
grupu saxlayan sopolimerlor vo yaxud asetilsalisil tursusunun oligoetilen
efiri qarisdirtlaraq 140 °C temperaturda ekstruderdon kegirilir. Daha sonra
1000 atm tozyiq altinda presdo standart 16vho halina salimir. Alinan
kompozitlorin torkibi asagidaki kimidir.

K-0 PE (kontrol)

K-1 PE + 10% V., -MMA sopolimeri (10-90)

K-2 PE+5% V., —-MMA sopolimeri (10-90)

K-3 PE + 2.0% asetilsalisil tursusu

K-4 PE + 10% asetilsalisil tursusunun oliqoetilen efiri

Kompozitlorin fiziki-mexaniki xassalori asagidaki isullarla tayin
edilmisdir. Orintinin axiciliq gostericisi NNPT-1 cihazinda 190 °C -da, 5 kg
yiik altinda toyin edilmisdir. IQ-spektral analizi 1Q-Furye spektrometr
ALPHA firma Blenker-Germaniya, kristal ZnSe, 600-4000 sm™
diapazonunda hayata kegirilmisdir.

Dagidict gorginlik, nisbi uzanma, oyilmo mohkomliyi, sixilma
mohkomliyi qirici masinda miiayyan etmisik. Zorbo gorginliyi, doyison
skalalar1 olan KM-5 markali kopyorda toedqiq olunmusdur [9]. Hor bir
gostaricinin toyin edilmasi ti¢iin 5 niimuna sinaqdan kegirilmisdir.

Tacriibalarin naticalari

Antibakterial kompozitlorin fiziki-mexaniki xassslori codvaldo
verilmisdir.

Cadval.
Antibakterial kompozitlorin fiziki-mexaniki xassalori
Niimuna Nisbi uzanma Termodavamliliq. Mexaniki mohkamlik,
Vika kq mm?
K-0 63 102 86
K-1 53 110 78
K-2 63 108 81
K-3 68 107 80
K-4 60 103 85

Codvoldon goriindilyii kimi torkibinds 10%-o kimi antibakterial
polimer saxlayan polietilen kompozitlori polietilendan fiziki-mexaniki
xassalarina gors praktik olaraq geri galmur. Bu fakt antibakterial asqgarlarin
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slavasilo kompozit materiallarinin alinmasi {igiin asas sartlordon biri hesab
olunur.
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PE3IOME
MNOJYYEHUSA U UHCCJEJOBAHUE CBOUCTB NIOTEHIUAJIBHO
AHTHUBAKTEPHUAJIBHBIX KOMITIO3UTOB INOJIUDTUJIEHA

Caghaposa I''M.
Knrouesvie cnoea: canuyunosvie 3@Qupel, NOAUIMUTIEHOBbIE KOMHOZUMbL, —AH-
mubaxkmepuanbHvle KOMNO3UMb, cononumep,
MemaKpUnOUNCATUYULANT, BUHUIAYEMUNCATUYUAM,

NOIUMEPMUIMeMaxkpuian

Pazpabotanbl cmocoObl TOMy4eHHS KOMIIO3MUTOB Ha OCHOBE IIONHITHIICHA
CONOJIMMEPaMHl  COACPXKALUE CAIMIMIOBOM TPYNIBI W OJNUTO3THIECHOBBIMH 3(upa
CAIMIMIOBON KHCIOTHL. YCTAaHOBICHO, YTO KOMIIO3UTOB HAa OCHOBE OJMTOCAIUIMIIATOB U
CATMIMIICOAEPIKALUX COMOIUMEPOB. [lommaTmiieH mo (PU3MKO-MEXaHHYECKOM CBOHCTBAM
Majo OTIMYAeTCs] OT UCXOAHOTo moimdTIieHa. C IeNbIo MOIydeHHs] aHTHOAKTepHaIbHOTO
MOJPTUIICHA B KaYeCTBE aHTUMUKPOOHOH J0OABKHU MPEJI0KEHBI COIIOJIMMEPHI IIPOM3BOIHBIX
CaJIMLIMIOBONH KHUCIIOTBl - BUHUJI M METAaKpWIOWICAJIUIUIATOB C METUIMETAKPUIATOM.
TlonyueHHBIE aHTHMHKPOOHBIE MOJNMITHICHOBBIE KOMIIO3UTHI SIBISIOTCS HETOKCHYHBIM H
OJHOBPEMEHHO NPOJIAHTUPOBAHHBIM IEHCTBHEM, UTO JaeT BO3MOXKHOCTH NPUMEHEHHUE HX B
MHIIEBOH IPOMBIIIIIEHHOCTH B KA4eCTBE YIIAKOBOYHOTO MaTepHaa.

SUMMARY
THE OBTAINING OF POTENTIAL ANTIBACTERIAL POLYETHYLENE
COMPOSITES AND RESEARCH OF THEIR PROPERTIES
Safarova G.M.

Keywords: salicylic ethers, polyethylene composites, antibacterial composites,
copolymer, methacryloylsalicylate, vinylacetylsalicylate,
polymerthylmethacrylate.

New methods of obtaining polyethylene composites on the base of copolymers
keeping salicylic group and oligoolefins of salicylic acid have been worked out. The defense
of physical-mechanical properties of composites keeping salicylic containing polymers and
polyethylene components have been observed. In order to obtain antibacterial polyethylene,
copolymers of derivatives of salicylic acid, specifically vinyl and methacryloyl salicylates
with methyl methacrylate, are proposed as antimicrobial additives. The resulting
antimicrobial polyethylene composites are non-toxic and simultaneously exhibit a prolonged
effect, allowing their application in the food industry as packaging material.
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YTPE iSTEHSALINDA OMOLO GOLON YAN MOHSULLARIN
SOMOROLI iSTIFADOSI YOLLARI

Azadbliyeva Giilzar Nizam qiz1

Sumgqayit Dovlat Universiteti, Sumqayit, Azarbaycan
qulzar.quliyeva@sdu.edu.az

Agar sozlar: asagimolekulkiitlali polietilen, yiiksak tazyiq polietilen, xlorlasma,
alifatik aminlar, kompozisiya materiall

Asagimolekulkiitloli polietilen (AMPKE) va islonmis polietilenin (IPE)molekulyar
xlorla modifikasiyasinin effektli tisulu islonib hazirlanmis vo onlarin torkibinde miixtolif
miqdarda xlor saxlayan birlogmolor almmisdir. Xlorun verilmo siirstinin, miqdarinin,
reaksiyanin aparilma miiddatininva temperaturun AMPKE vo IPE-nin xlorlasma deracosine
tosir ganunauygunluglar1 miioyyen edilmisdir.Homginin xlorlasmis AMPKE va IPE aktiv
sokildo alifatik mono-, di- vo triaminlorlo garsiligh tosirdo olurlar. Xlor vo amin saxlayan
AMPKE vo IPE osasinda doldurulmus kompozisiyalar alinmis vo xassolori dyranilmisdir.

Azorbaycan Respublikasinin Prezidenti ilham Oliyevin 25 dekabr
2023-cii 1l tarixli Sarancami ilo 2024-cii il “Yasil diinya namino hamraylik
ili” elan edilmisdir. Seroncamda qeyd edilir ki, Azarbaycanin 2030-cu ilo
gadar sosial-igtisadi inkisafa dair bes milli prioritetlorinden biri “Tomiz
otraf mithit vo yasil artim Olkesi” kimi miioyyan edilmisdir. Homin
prioriteto uygun olaraq otraf miihitin saglamlagdirilmasi, yasilliglarin
barpasi va artirilmasi, su ehtiyatlarindan vo dayanigli enerji manbalorindon
samarali istifadenin tomin edilmasi istigamatinds islor aparilir [6].

Miistaqillik illarinds 6lkemizds ekoloji tarazligin qorunmasi, straf
miihitin miihafizesi sahosindo asasli doniis yaranmis, tobii ehtiyatlarin, o
climladon faydali gazintilarin, su, torpaq, hava kimi insan hayati {igiin
ovazsiz tobii nemsatlorin, mesa ehtiyatlarmin, canli alomin miihafizasi
hamigo bu sahanin prioritet masalslari olub.

Bu giin diinyada istehsal olunan sintetik {izvi polimerlarin hacmi
¢ox boyiikdiir va onlardan istifads olunan mohsullar asaseon tullantilardir ki,
onlar otraf miihit amillorina davamli olduqlarina gors elo orada da galir.
Onlarm otrafda bu godor toplanib qalmasi analoji olaraq illor boyu miihiti
cirklondirirlor. Masalon, Avropada ilds, demak olar ki, 25 milyon ton
plastik tullantilar1 toplanir va onun yalniz 15%-i tokrar emal olunur. Hoar bir
sakin ii¢lin il boyu alig-veris zamani toxminon 200 plastik torba istifada
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YTPE istehsalinda amala galan yan mahsullarin samarali istifadasi yollar:

olunur vo oksor hallarda bir odod polietilen ¢anta yalniz bir dofo istifado
olunur va bununla da shatomizds plastik tullantilarin miqdarini artirir.

Polietilenlo bagli problem materialin davamliligt baximindan vo
insan hoyatinin bir ¢ox sahoalorinds ¢ox genis yayilib.. Diinyada har il 5
trilyon plastik torba istehsal olunur, bunun na gadar ¢ox oldugunu anlamaq
tiglin tosovviir edin ki, bu miqdar Yer planetinin otrafina 7 dofo sarila bilar.
Ekologlarin fikrinco, 2050-ci ilo godor diinya okeanlarinda polietilen
dorinliklords yasayanlarin sayindan ¢ox olacaq. Polietilenin vo onun
tullantilarinin  zibillikloro atilmasi da otraf miihito Zzoror verir. Axi,
polietilenin tobii parcalanmasi prosesi 100 ildon ¢ox ¢okir. Onu da geyd
etmok lazimdir ki, misal tg¢iin, 2019-cu ildon Rusiya hor hansi plastik
tullantilarin, o ciimlodon polietilenin basdirilmasini roSmon gadagan edib.
Ciinki bu ciir yanagma har il 100 mindon ¢ox doniz heyvaninin 6liimiina
Sobab olur. Tisbagalar, baliglar, balinalar vo diger névler suda {izon
tullantilar1 yemokla sahv salir, onlar1 udur va yavas-yavas 6liir.Magalods bu
nov tullantilarin bazi moanbalari hagqinda malumat veracak va polietilenin
tokrar emalt mévzusunu ohats edacayik.

@

Polimer istehsali an siiratlo inkisaf edon sahalordan biridir. 2010-cu
ildo polimerlarin diinya istehsali orta hesabla ildo 5-6% artaraq 250 milyon
kubmetr tona catmmgdir. Inkisaf etmis &lkolordo onlarin adambasina
istehlaki adambagina 85-90 kg olub va bu ragam har il artmagda davam
edir [5]. Belo maraq, ilk novbado miixtalif texniki materiallara asaslanan
polimer istehsalgilarinin mohsullar ilo baghdir. Miixtalif plastik kiitlo va
elastomerlor asasinda fiziki-kimyavi, struktur vo texnoloji xasssloro malik
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polimer materiallardan xalq tasarriifatinin vo tobabatin miixtalif sahalorinds
genis istifads olunur. Bu, polimer materiallarin istehsali vo emalinin biitiin
morhalalorinds tullantilarin  omolo  golmosinin  qarsisinin  alinmasi ilo
baglhidir. Buna goro do onlarin zorarsizlasdirilmasi aktual problemdir,
onlarin insan saglamligina vo otraf miihito monfi tosiri homiso global
problem olub.

Tullantilarin amola golmoasi manbolarine gora biitiin polimerlar {ig
grupa boliiniir;

Texnoloji Sonaye -
istehsal RIS tullantilar1
tullantilar: tullantilar

Polimer tullantilar1 otrafa atildigdan sonra tobii amillorin tasiri ilo
uzun middot par¢alanmadigindan, 06z-6ziino ¢lriimadiyindan, hall
olmadigindan, utillosmoadiyindan otrafda galmagla ciddi ekoloji problem
yaradir vo ekoloji tarazhigin pozulmasma sabab olur [2]. Malumdur ki,
polimer tullantilart mohv etmok {i¢iin onlar1 ya torpaga basdirirlar va yaxud
yandirirlar ki, bu da ham iqtisadi, hom da ekoloji baximdan somarali iisul
hesab olunmur.

Son illordo aparilan todgiqat islorina gora polimer tullantilarinin
utillosdirilmosinda tokrar emal iisulu somorali hesab olunur. Ilkin analoga
nisbaton hor hansi tullantinin oksor gostaricilori asag: diisiir. Lakin hamin
tullantilar kompozisiyalarda diger komponentlorlo birgs istifads olunduqda
itirilmis  Xassalorin barpast vo yaxsilasmast mimkiin oldugu Tgiin
kompozisiyalarin yaradilmasi olverisli vo miitoraqgqi tisul hesab olunur.

Elmi-texniki toroqqinin siiratlo inkisafi ilo olagadar olaraq
polimerloro va onlarin osasinda hazirlanan polimer kompozisiya
materiallarina tolobat daim artmaqdadir. Plastik kiitlo istehsalimin siiratlo
inkisafi ilo yanasi onlarin tullantilarinin miqdarlarinin artmasi da miigahido
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olunur. Belo ki, plastik kiitlolorin emalindan sonra xeyli miqdarda
tullantilar omoalo golir ki, bu da geyd etdiyimiz kimi, otraf miihito ciddi
monfi tosir gdstorir. Plastik kiitlalarin sociyyavi xiisusiyyatlorini nazora
alsaq ki, onlar adi miihitdo hollolmaya, ¢lirimays, korroziyaya moruz
qalmurlar vo buna gora do onlarin zararsizlosdirilmasi aktual problem olaraq
galmagdadir. Problemin elmi asaslarla holli ekoloji tarazligin qorunmasi ilo
saciyyalonir. Hal-hazirda hor hansi universal iisuldan istifado etmoklo
plastik kiitlo tullantilarinin zararsizlosdirilmoasi, inkisaf etmis 6lkalords bels
halalik 6z hallini tapmay1b. Plastik kiitlo tullantilarinin zararsizlosdirilmasi
istigamatinds asasen asagidaki tisullar molumdur:

Plastik kiitle tullantilarimin yandirilmas:

Piroliz iisulu ila monomer va asagimolekul kiitlali mahsullarin
alinmasi

Plastik kiitle tullantilarmin modifikasiyasi ilo miixtalif cesidda
polimer materiallarmm alimmas:

Takrar emal iisulu

Tokrar emal {isulu ila islonmis polimerlarin miixtalif doldurucularin
istiraki ilo doldurulmus sistemlorin yaradilmasi va onlardan mamulatlarin
hazirlanmasi vo texnii mogsadlor ticiin c¢oxtoyinatli saholords istifads
olunmas1 daha olverigli sayilir. Tokrar emal iisulu, basqa {isullarla
miiqayisada bir sira Gistiin cohatlora malikdir:

- toksiki moahsullarin amola golmamasi;

- tokrar emal isulu prosesindo sorf olunan enerjinin bagqa iisullara
nisbatondaha az sorf olunmasi;

- olave xammal bazasinin yaranmasi;

- xalq tolobati mallarinin alinmasi ils alagadar mpvcud {isuldan istifado
etdikds ilkin xammala gonast olunmast;

- basqa molum iisullarla miigayisads ekoloji cohatdon daha olverisli
proses vo sads texnologiyaya moxsus olmasi.
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Moalumdur ki, yiiksok tozyiq polietilenin istehsalinda yan mohsul
kimi molekul kiitlasi 15000-0 qador olan fraksiya omals golir ki, onun da
totbiqi sahalorinin miioyyon edilmosi boyilik praktiki ohomiyyst kosb edir
[4]. Todgigatin  mogsadine  uygun olaraq  xlorlu  polietilen
modifikasiyalarinin amin téromolari ilo kimyavi ¢evrilmasi toadqiq edilmis
va sintez olunan mohsullarin strukturu miixtslif tisullarla dyronilmisdir.

Qeyd olundugu kimi etilenin yiiksok tozyiqde polimerlogmasi
prosesinds yan mohsul kimi asagi molekulkiitloli polietilen (AMKPE)
alinir. Bu yan mohsuldan samorali istifado olunmasi ekoloji va igtisadi
baximdan shamiyyatlidir. Eyni zamanda onu xlorlagdirmagqla torkibinds 30-
31% xlor saxlayan AMKPE alinmasinin optimal soraiti miisyyen
edilmisdir. Xlorlasdirilmis AMKPE (XAMKPE) vo homginin islonmis
polimerlar osasinda kompozisiya materiallarinin hazirlanmasinda istifado
olunmusdur.

Tadgigatlar naticoesinds miisyyan olunmusdur ki, bu komponentlorin
miqdarindan asili olaraq islonmis polietilen (IPE) osasinda hazirlanmus
momulatlarin  fiziki-mexaniki ~ gdstoricilorini  kompozisiyalarm totbiq
sahasindon asili olaraq genis intervalda tonzim etmok miimkiindiir. YTPE
istehsalinda amolo golo yan mohsul vo IPE-nin fiziki-mexaniki gostoricilori
tolobata uygun golmir. Lakin gostorilon istehalat tullantisini xlorlagdirdiqda
(2-31%) alinan mohsulun fiziki-mexaniki xassalori xeyli yaxsilagir.
Bununla yanas1 almmus xlor torkibli AMKPE IPE-no olava etdikda (20-
30%) alinan kompozisiyanin fiziki-mexaniki xassolori yaxsilasir.
Diferensial termiki analiz (DTA) noticosindo askar olunmusdur ki,
AMKPE-nin orimo temperaturu 110° C oldugu halda xlorlasdirilmis
AMKPE-nin oarimo temperaturu miisahido olunmur. Maraq doguran
soboblorden biri do XAMKPE-ni IPE-yo olavo etdikdo alinan
kompozisiyanin  fiziki-mexaniki  xassalorinini, xiisusan, temperatura
davamliligimin artmasidir. DTA naticasinds miioyyan olunmusdur ki,
XAMKPE va kompozisiyanin kiitls itkisi temperaturdan asili olaraq ilkin
polimera nishoton xeyli az olur, geyd olunanlar asagidaki codval 1-do
gostorilmisdir.

YTPE-nin yan mohsullari, IPE vo mineral doldurucular asasinda
yiiksok mohkomliys malik vo termiki davamli kompozisiya materiallart
yaradilmis vo homginin onlarin magsadyonlii istifadesi texnologiyasi
iglonib hazirlanmigdir [3].
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Yagsil diinya namino ekoloji problemlari hall etmok {iglin yerino
yetirilon todqiqat isindo XAMKPE- lordon plastifikator kimi istifado
etmoklo yiiksok keyfiyyatli polimer kompozisiyalar hazirlanmig vo yerli
minerallardan doldurucu kimi istifado olunmusdur. Naticads kimyavi
dayaniqli, mexaniki méhkamliys malik kompozisiyalar alinmigdir.

Cadval 1.
Kiitls itkisinin temperaturdan asiliig

Kiitls itkisi, %

Ne Adi " 150°C || 250°C || 350°C
|

| YTPE 10 20 45 |
| iPE | Y 15 4 |
| AMKPE 1] 5 8 30 |
|  XAMKPE 1] 2 5 21 |
| Kompozisiya * 1] 0 2 5 |

*Doldurucu kimi karpic ovuntusu gotiiriilmiigdiir.

Alinmis kompozisiyalarin torkibina aminli birlogsmalor daxil etmoklo
antistatik xassoli polietilen kompozisiyalar almaq miimkiin olmusdur. Bu
mohsullar asasinda alinan kompozisiyalar {izlayici, dilektrik, konstruksion
materiallarin alinmasinda istifadoys yararli olmasi tdvsiya olunmusdur.
Homginin, xlorlasmig polietilenlorin aminli téromolarindon neftgixarmada
mohsuldarhigi atrirmaq vo epoksid gotranlarina borkidici kimi istifado
etmok toklif olunmusdur. Molum olmusdur ki, AMKPE va IPE-nin xlorlu
vo aminli téramalorinin istifado sahalori ¢ox genisdir. Proses iigiin talob
olunan xammal vyerli mohsullardir ki, bununla da bahali polimer
materiallarina ganast olunur va igtisadi galir alds edilir.

Toqdim olunan elmi tadqigat isi poliolefinlor asasinda alinmig plastik
kiitlo qahglar1 va tobii yerli mineral doldurucular asasinda yiiksok fiziki-
mexaniki gostoriciloro malik yeni nosil polimer materiallarinin alinmasi vo
xassalarinin todgigine hasr olunur [1]. Bunun ii¢iin YTPE tullantilarindan
vo mineral doldurucu kimi Dagkoson domir filizi yataginin tullantilarindan
da istifado olunmugdur. Kompozisiyada Dagkoson domir filizi yatagi
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tullantilarinin ~ mixtolif ~ nisbatlorinddo  hissaciklorinin  fraksiyalari
gotliriilmiisdiir.

Kompozisiyanin hazirlanmasinda YTPE yan mohsulundan, doldurucu
kimi seolitdon istifado olunmus niimunanin fiziki-mexaniki xassalarini
nazardon kegirak:

Cadval 2.
Kompozisiyanmn fiziki-mexaniki xassalari (appretsiz)
Sira  Kompozisiyanin tarkibi o (MPa) g (%)
N° %
1 XAMKPE-60% 13.1 29
Seolit-40%
2 XAMKPE-50% 13.3 23
Seolit-50%
3 XAMKPE-40% 13.8 21
Seolit-60%

Cadvaldon goriindityii kimi doldurucunun miqdarini 40%-dan 60%-
dok artirdigda mohkamlik haddinin giymoti 13.1 MPa-dan 13.8 MPa-dok
artir. Bu tam qablasdirma vo fazalararasi motrisdo doldurucunun tam
borabar paylanmasi ilo saciyyalonir. Nisbi uzanmanin qiymati isa 29%-don
21%-dok azalir ki, bunun da fazalararasi sothdo polimer Ortiiyiiniin
incalmoasi ilo olagodar oldugu ehtimal olunur. Eyni kiitlo % nisbatlorinds
gbtliriilmiis  sistemo 10%-dok miqdarda appret olavo edib alinan
kompozisiyanin xassalorini 6yrondikds asagidaki naticalor alinmigdir.

Cadval 3.
Appretlasdirilmis kompozisiyalarin fiziki-mexaniki xassalari
Sira  Kompozisiyanin tarkibi % o (MPa) € (%)
NO
1 IPE-60% 12.1 37
Seolit-40%
Appret*-10%
2 IPE-50% 13.2 27
Seolit-50%
Appret*-10%
3 IPE-40% 13.6 23
Seolit-60%

Appret*-10%
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YTPE istehsalinda amala galan yan mahsullarin samarali istifadasi yollar:

Codvalo diggot yetirdikdo eyni kiitlo % nisbatlorinds gotiiriilmiis

sistemlorda appretin istiraki ilo alinan kompozisiyanin xassalorina miisbot
tosiri miisahido edilir.

Alinan kompozisiyalardan texniki mogsadlor tiglin islodilon miixtalif

sonaye vo moisot momulatlarinin istehsal olunmasinda istifado olunmasi
tovsiyya olunur.

o
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PE3IOME
IMYTU DOPPEKTUBHOI'O UCITOJb30BAHUSA ITIOBOYHbLIX ITPOAYKTOB B
MMPOU3BOACTBE II2B/
Aszaoanueea I'.H.

Knrwouesvie cnosa: Hu3KOMONEKYIAPHbIN NOLUIMUTLEH, OMPAOOMAHHBIL NOTUIMUTIEH
8bICOKO20 OABNEHUS, XI0PUPOBAHUE, ANUDAMUYECKUE AMUHDL,
KOMNO3UYUOHHbIE MAMEPUabl
PazpaGoran  >ddexTHBHBIT  MeToxm  MOAMOGUKAMKM  HHU3KOMOJEKYJSIPHOTO
nommaTuiaeHa (HMIID) u orpabotanHoro monmsTuieHa Bbicokoro pasineHus (OIIDBJI)
MOJIEKYJIIPHBIM XJIOPDOM U TIOMy4eHbI CO€AMHEHHs, COJEpIKalllie Pa3lIUuHOE KONUYECTBO
XJIOpa. Y CTaHOBJICHBI 3aKOHOMEPHOCTH BIIUSHUS CKOPOCTH, KOJIMYECTBA, BPEMEHH PEAKI[HH
W TeMIeparypsl MoJadd Xjopa Ha cremeHb xiopupoBanus HMIID u OIIDB/I, a taxxe
aKTHBHO B3aMMOeHCTBYIOT XiopupoBanasie HMIID u OIIDB/] ¢ anudparnueckumu MOHO-,
nu- 1 TpuamMuHamu. [lomydensl HamonHeHHble KoMio3ulu Ha ocHoe HMIIO u OIIDB/I,
coJieprKalllie XJIOp U aMUH, U U3y4EHBI UX CBOUCTBA.

SUMMARY
WAYS OF EFFECTIVE USE OF BY-PRODUCTS IN HPPE PRODUCTION
Azadaliyeva G.N.

Key words: low molecular weight polyethylene, waste high pressure polyethylene,
chlorination, aliphatic amines, composite materials

An effective method of modifying low-molecular-weight polyethylene (LMWPE)
and recycled polyethylene (RPE) with molecular chlorine was developed and compounds
containing different amounts of chlorine were obtained. Laws of effect of chlorine supply
rate, quantity, reaction time and temperature on the degree of chlorination of LMWPE and
RPE were determined. Also, chlorinated LMWPE and RPE actively interact with aliphatic
mono-, di- and triamines. Filled compositions based on LMWPE and RPE containing
chlorine and amine were obtained and their properties were studied.
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VINILOKSI TSIKLOPROPIL ASETAL MONOMERLORININ
SINTEZi VO MALEIN ANHIDRIDIi iLO
BIRGOPOLIMERLOSMOSI

Qarayeva Sabnom Homid qiz1
Sumqayit Doviat Universiteti, Sumqayit §., Azarbaycan
Shabnam-1983@mail.ru

Acar sozlor:  viniltsiklopropil efirlori, malein anhidridi, birgapolimerlagma,
donorakseptor tipli kompleks, novbali birgapolimer

Hem-dixlor- vo tsiklik asetal ovozli viniltsiklopropil efirlori sintez edilmis vo
onlarin malein anhidridi ilo birgopolimerlogmasi tadqiq olunmugdur. Miiayyan edilmisdir ki,
ilkin monomer qarigiglarinin nisbatindon asili olmayaraq biitiin hallarda eyni torkibli vo
novbali qurulusa malik birgopolimerlor alimir. Todgiq olunan  monomerlarin
birgopolimerlosmo sabitlori vo Q-e-parametrlori toyin edilmis vo birgopolimerlogma
prosesinin araliq donor-akseptor tipli kompleks omologalmosi ilo miisayot olunmasi
gostorilmigdir.

Molumdur ki, torkibindo elektrondonor vo elektronakseptor
monomerlor olan sistemlorin radikal polimerlogsmasi zamani alternativ
birgopolimerlor alinir [1,2]. Somonomerlorin molekulyar qarsiligl tasiri
naticasinda bu sistemlordo adoaton donor-akseptor tipli komplekslar amala
golir ki, bunlar da birgopolimerlogsmo prosesino ciddi tosir gostorarok
novbali birgapolimerlorin alinmasina sabab olur [3]. Togdim olunan isdos
malein anhidridinin viniltsiklopropil efirlari ilo garsiligli tosiri naticasinda
alina bilacak komplekslorin 6yranilmasi vo yeni tip miintazom qurulusa
malik birgopolimerlarin alinmasi nozards tutulur. Todgigat obyekti kimi iki
monomerdon —  1,1-dixlor-2-viniloksitsiklopropan () va viniloksi-
tsiklopropanonun tsiklik asetali — 1-viniloksi-4,7-diokso-bitsiklo-[2,4]-
heptan (I1) istifads edilmisdir [4]:

cH,=ch—o0—cH—cl o cH—c(°
=CH—O0—CH— . CH,=CH—O0—CH—
2 N /o Cl 2 N\ / \O
CH, cH,
) (11

Vinil-hem-dixlortsiklopropil efirinin vo onun tsiklik asetalinin
somonomerlor kimi malein anhidridi ilo birgopolimerlosmo reaksiyasinda
istirak etmolori ona goro ohomiyyatlidir ki, alinmis birgopolimerlarin
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makromolekul zancirinds yerloson vo sonraki gevrilmoalor {igiin reaksiya
morkazlarina malik olan tsiklopropil vs anhidrid qruplari vardir.

Ikiqat rabitonin yanminda tsikloalkoksi- kimi elektrondonor
ovazlayicilori olan vinil efirlorinin elektron-akseptor tobiotli malein
anhidridi ~ monomeri  ilo  birgopolimerlogsmosi  prosesi  zamani
kompleksamalogalmo va radikal polimerlosmads polyar effektin tasirinin
Oyranilmoasi noqteyi nazorindon ¢ox maraq kosb edir. Bununla yanasi
proses zamani alinan birgapolimerlorin torkibinds funksional qruplar
oldugundan bu kimi polimerlar ¢ox shamiyyatli hesab edilir.

Malumdur ki, vinil efirlorinin malein anhidridi monomerlari ils
birgopolimerlogsmosi donor-akseptor tipli kompleksamalogalma ilo miisayot
olunur vo ekvimolyar torkibli birgopolimer alinmasi ilo basa catir.
Kompleksomalagalmo birgapolimerlosmo prosesina giiclii tosir gostarir.
Lakin bu tasir mexanizmi halolik tam miioyyan edilmomis vo miibahisali
xarakter dasiyir.

Birgopolimerlosmo prosesindo kompleksomolagalmoanin tosirinin
tam miioyyan edilmasi tigiin vinil efirlorinin birgopolimerlogsmo prosesi tam
todqiq edilmolidir.

Birgopolimerlogsmo prosesi 70°C-do inisiator istirakinda kiitloda va
mohlulda aparilmigdir. Alinan birgopolimerlor ¢okdiriildiikdon vo
yuyuldugdan sonra vakuumda qurudulur. Onlarin torkiblori element
analizinin vo anidrid qruplariin miqdarimi toyin etmasi ilo miioyyan
edilmisdir.

Tadgigatlar gostardi ki, ilkin monomer garisiginda somonomerlarin
nisbatindon asili olmayaraq, alinan birgopolimerlarin torkiblori homiso
praktiki olaraq sabit qalir vo ekvimolyar olur (codvall).

Cadval 1.
Viniloksiavazli tsiklopropilasetal monomerlari — (M;), malein anhidridi —
(M) ila birgapolimerlasmasi ([1]=0.02 mol/l, T=70°C, halledici — benzol)

ilkin monomerloarin Birgopolimerin [n], dif
torkibi, mol.% Cram: | torkibi, molgo_| M9 1 i
Mysifri | [Mio | [Ma]o [Ma]e | [Mo];

90.0 10.0 8.6 50.1 49.9 0.41 2350
70.0 30.0 10.8 50.0 50.0 0.42 2400
3 50.0 50.0 15.2 50.0 50.0 0.46 2700
30.0 70.0 12.1 49.9 50.1 0.43 2500
10.0 90.0 9.4 49.8 50.2 0.39 2250
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90 10 3.2 54.3 45.7 0.40 2300
70 30 6.8 53.2 46.8 0.41 2350
4 50 50 14.7 52.8 47.2 0.42 2400
30 70 11.0 54.5 45.5 0.41 2350
10 90 7.2 52.0 48.0 0.38 2250

Birgopolimerlogsmo prosesinin siiratinin somonomerlarin ekvimolyar
nisbatindo maksimum olmast somonomer molekullar1 arasinda donor-
akseptor qarsiligli tasir noticasinds molekulyar komplekslarin amala
galmasi il izah olunur. Dogrudan da giiclii elektronakseptor olan malein
anhidridinin 7t-rabitosinin elektron sixligi ¢ox olan vinil-tsiklopropil efirlori
ilo molekulyar komplekslor amala gotirmasi geyd olunanlari bir daha tasdiq
edir.

Vinil-tsiklopropil efiri monomerinin molekulunda olan m-rabitasinin
elektron sixlig1 elektrondonor tsiklopropoksi qrupunun hesabina daha da
artir vo naticodo onlarin malein anhidridi ilo radikal birgspolimerlosmosi
zamani gostarilon tipde m-n-kompleksinin amoalogalma ehtimalini artir:

Il
CH, CH—Cx, cl 0
——| o R —cu—cl . m —CH—C< ] (1)
R—0—CH  CH—C N/ d N7 Mo

I CH, CH,
0

Alinmus birgapolimerlarin torkibi vo quruluslart spektral, element vo
turbidimetrik analiz metodlari ils tadqiq edilmisdir.

Almmus birgopolimerlorin iQ spektrlorindo 1765 sm™, 1845 sm™
udulma zolagina moansub anhidrid grupu vo homginin ¢ tizvlii halgoya
maxsus olan 1020-1050 sm™ udulma zolagi geyde almmusdir. Spektrdo
hamginin C=C-ikigat rabitenin valent ragslerine uygun golon 1640-1645
e udulma zolag birgopolimerlosmo zamani yox olur. Beloliklo, iQ
spektrlorin aragdirilmasindan alman naticsloro asaslanaraqg, bels gonasto
galmak olar ki, todgqiq olunmus birlogsmalorin malein anhidridi ilo
birgapolimerlogmo prosesi —C=C-ikigat rabitonin istiraki ilo gedir vo Xotti
quruluslu birgapolimerlor alinir.
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@)

0 N

N //O
Y c T
CH—C_ [
NCH,=CH—OR+ nl O — CHZ—?H—-CH—-CH
n

-c{

(I, 1) 0 O0—R

Qeyd etmoak lazimdir Ki, ilkin monomerlarin miixtalif nisbatlorinda
alinms birgopolimerlarin IQ spektrlorinds ciddi forglor miisahido olunmur.
Bu onu gostorir ki, birgopolimerlogsmoa prosesi, ilkin somonomerlarin
nishatindon vo birgapolimerlosmo doracasindon asili olmayaraq, har iki
somonomerin istiraki ilo gedir vo ekvimolyar torkibinds birgopolimerlor
alinir.

Codval 1-doki rogomlordon goriiniir ki, ilkin somonomerlarin nisbi
miqdarlarindan asili olmayaraq biitiin hallarda alinan birgopolimerlor
ekvimolyar torkibs malik olurlar vo malein anhidridinin istiraki ilo gedon
proseslor tigiin xarakterikdirlor.

Codvaldoki qiymatloro osaslanaraq, Faynman-Ross metodu ils
birgapolimerlagmo sabitlori ry, r; hesablanmigdir. Bu ragamlor ekvimolyar
torkibo malik vo novbali quruluslu birgopolimerlorin alinmasi prosesinag
uygun golir. Bu onunla izah olunur ki, avvala r; va ry-nin giymatlori hasili
vahiddon ¢ox kigikdir va sifira yaxinlagir. Codvaldaki giymatlordon goriiniir
ki, ilkin somonomerlor garigiginin torkibinin genis diapazonda doyigmasina
baxmayarag, birgopolimerin torkibi ekvimolyar olaraq doyismoz qalir.

Cadval 2.
Viniloksitsiklopropilasetal monomerlarinin malein anhidridi ila
birgapolimerlasma sabitlorinin (ry, ;) va Q-e parametriarinin giymatlori

rll.(g%X -€1 Ae* Ql' ]02

Monomerin qurulusu r r

CH =CH_O—CH—C/O:|
2 \Cﬁ \O 0.019/0.021| 0.4 |0.57 (282 | 1.70
2

/O:>

CH,=CH—0—CH—C

2 NPZ \O 0.018]0.019| 0.34 | 0.57 [1.82 | 1.66
2

Codval 2-doki ragomlordon goriintir ki, malein anhidridi va vinil
efirlori tiglin «e» komiyyatlori arasindaki forq birgopolimerlorin névbali
quruluglu  oldugunu gostorir. Onu da qeyd etmok lazimdir ki,

62



Viniloksitsiklopropil asetal monomerlarinin sintezi va malein
anhidridi ila birgapolimerlagmasi

birgapolimerlosmo soraitinds malein anhidridi homopolimerlosmir, ancaq
elektrondonor vinil monomerlarlo asanligla novbologsmis miintazom
mangqalari olan birgopolimer omolo gatirir.

Monomer va radikallar, hamginin somonomerlor arasinda polyar
qarsiligl tosir bag verir. Birinci halda elektron elektrondonor monomerdon
elektronakseptor monomers otiiriiliir va naticads kegid halin enerjisi azalir.
Birgopolimerlosmo  reaksiyasinin  maksimum  siiroti  monomerlarin
ekvimolyar (1:1) torkibino uygun golmosi onlarin arasinda donor-akseptor
komplekslarinin amals galmasini siibut edir. Kompleks amalo galmanin bas
verdiyi mohlulda donor-akseptor kompleksi vo baslangic komponentlarin
qatiliglar arasinda tarazliq yaranir:

mA +nD « A,-D,

Kompleksin davamligi tarazliq sabitinin giymati ilo miioyyan olunur:
_ [Am - Dyl
~ [A]™- [D]

Burada [An'Dy] — kompleksin tarazliq qatihigs;

[A] vo [D] — sorbost akseptor vo donor monomerlorin tarazliq
qatiliglart.

Kompleks amoslo galmos sabitinin toyin edilmoasi ii¢iin Benesi-
Hildebrandt tonliyindon istiafado edilir.
1 1 1

_—,—_—
A K,A[D] A,

Alinmis qiymotloro vo qrafiki asililiga osaslanaraq 1in 1

A [D]
([A]<<[D] sortinds) K, giymati tayin oluna bilar.
A= (Smﬁsahids olunan*6ilkin)

Jilkiny Omiisahido — akseptor monomerin protonunun mshlulda v donor
istirakinda kimyavi siiriigmasi;

[A], [D] — akseptor va donor monomerlarinin gatiligs;

A, — akseptor protonunun dissosiasiya olunmamis kompleksda Vo
mohluldaki kimyavi siirtismalordoki forg.

Beloliklo malein anhidridinin sintez olunmus vinil efirlori ilo
birgapolimerlogmasi  elektrondonor vo elektronakseptor monomerlari
arasinda donor-akseptor  qarsiliglt tosir naticasindo omolo  golmis
kompleksin hesabina bas verir vo novbali birgopolimerlorin alinmasi ils
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yekunlagir. Basqa sozla, somonomerlar arasinda amalo golmis kompleks
Ozlinii ayrica homopolymerlago bilon monomer kimi aparir.

Bu cir yanagsma almmis  birgopolimerin  qurulusunun
miintozomliyinin sobobini yaxs1 izah edir. Omolo golmis kompleksin
xassalori somonomerlorin har birinin ayriligdak: xassalarindon farglanirlor.
Kompleksin spektrinds udulma zolaqglar1 nozars alinmagla sorbast donor vo
akseptor li¢lin xarakterik olaraq ylikiin Otiiriilmasi ilo bir nego zolagin
omolo galmasi miisahido olunur ki, bu da donor va akseptor monomerlor
tigtin miixtolif hoyacanlanmig hallara uygun golir.

Alternativ mexanizmo osason omolo golmis novbali qurulusa malik
birgopolimerlor, ayri-ayrt somonomerlorin ardicilligla uzanan zancirin
sonuna birlosmasi noticasinds ahnirlar. Buna gora, birgopolimerlagmonin
mexanizmini aydinlagdirmaq magsadilo avvalco somonomer mangalarinin
névbologmasinin  sobobini miioyyan etmok lazimdir. Bunun tg¢iin ilk
ndvbado tomiz malein anhidridinin, daha sonra isa vinil efirlori ilo
qarigigiin PMR spektrlari ¢okilmisdir. PMR spektrinin tohlilindon goriintir
ki, malein anhidridinin protonlarimin kimyovi siiriigmalori 6=6,70 m.h.
barabardir. Moahlula somonomer olaraq, vinil efiri monomeri oslave oldugda
bu siirtisma daha giiclii sahaya yer doyisir. Bu yer doyismo sistemdo donor-
akseptor kompleksinin yaranmasi ilo izah olunur. Bu kompleksin stexio-
metriyasinin miioyyan edilmasi bir gadar ¢atin mossladir. Lakin A/[D]-nin
Ao-dan asihihigmin dizxotli xarakter dasidigini nozora alsag, onda
kompleksin sabit 1:1 torkibs malik olmasi aydin olar. Bu haqda adobiyyat
materiallarinda da xeyli gostoriglor vardir.

Kompleks amalo galma sabitinin temperaturdan asililiginin todqiqi
prosesin termodinamik parametrlorinin miiayyan edilmosins imkan verir.
Naticodo alinmisdir:

K=0,2538 (25°C), 0,2044 (45°C), 0,1637 (65°C) 1/mol.

Bu hesablama Vant-Hoff tanliyi tizro aparilmis va asagidaki naticalor
almmugdir (vinil efiri ii¢iin):
AH=-2,19 kkal/mol, AS=-10,05 e.v.

AH-1n giymatinin bels kicik rogom olmasi onu gostarir ki, donor-
akseptor qarsiliql tosir zaifdir, yoni sistemds zoif kompleks amolo galir
(rogomin miitloq giymatinin artmasi tosirin giiclonmosi kimi nozards
tutulmalidir).
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Onu da geyd etmok lazzmdir ki, kiitlodo monomerlarin
molekullararas1 qarsiliglt tosiri naticasinds amalo golon donor-akseptor
komplekslor radikal birgopolimerlogsmo prosesins ciddi tosir gostarir va bu
halda da novbali qurulusa malik birgopolimerlor alinir.

Malein anhidridinin CDCIl; mshluluna vinil-hem-dixlortsiklopropil
efirini vo onun tsiklik asetalin1 alave etdikdo malein anhidridine moxsus
protonlar malein anhidridinin yalnmz 6zliniin mohluldaki protonlara nazaran
daha giiclii sahays siiriisiirlor. Qeyd olunan monomerlarin istiraki ilo malein
anhidridinin protonlarinin kimyovi siiriismoasinin bu ciir doyigsmasi donor-
akseptor kompleksinin omoalo golmasi ilo izah olunur. Istifado olunan
somonomerlor 20°C-do  malein anhidridi ilo amalo gotirdiklori kompleks
amala galmo sabitlarinin (Kp, I/mol) giymatlori uygun olaraq 0,20 ve 0,22
borabar olurlar.

Qeyd etmok lazimdir ki, kompleks amoalo galon zaman tsiklopropan
torkibli efirlorinin molekullarinin fragmentlari sarbast donor kimi ¢ixis eda
bilorlor, lakin malein anhidridi donor-akseptor qarsiliql tasirdo yalniz
viniloksi- qruplarin vo homginin tsiklopropan halgasinin istiraki ilo ola
bilorlor (eyni zamanda kompleksin amalo golmasi har iki — viniloksi- vo
tsiklopropan qruppasinin hesabina da ola bilar. Belo olan halda kompleksin
torkibi 1:1-don forqli olmalidir).

PMR spektrinin komayi ilo  todgiq olunan kompleksin torkibi

miioyyan edilorkan Lhin 1 don xotti asililigi miigahido olunmasi

A D]
kompleksin 1:1 torkibinds oldugunu gostarir.

Donor monomerin qurulusundaki doyisikliklor ¢ox ciddi sokildo
kompleks amoalo golmo sabitino tosir edir. Belolikla, malein anhidridinin
viniloksi-hem-dixlortsiklopropan vo onun tsiklik asetali ilo radikal
birgopolimerlosmasi  kompleks omalo golmo moarhalasindon  kegarak
torkibinds reaksiyiyigabil — anhidrid vo tsiklopropan hoalgesi saxlayan
birgopolimerlar amalo gatirir.
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PE3IOME
CHUHTE3 BUHWJIOKCHU-HUKJOMNPOIIUJIALNETAJBHBIX MOHOMEPOB U
CONNOJIMMEPH3ALIUA C MAJIEMHOBBIM AHI'MAPUAOM
T'apaesa III.T'.

Kniouesvle cnosa: SuHUIYUKIONPONULOGblE SDUPbL,  MATEUHOBYIL  AHUOPUO,
COnoUMepU3aylis, KOMNIEKC OOHOPHO-AKYENnMOpHO20 MUna,
uepedyIowuiics conoiumep.

Hccnenopana pajuxaibHas CONOJUMEPHU3ALUS CHHTE3UPOBAHHBIX IeM-TUXJIOp- U
IUKINYECKHX  aleTalb3aMENICHHBIX  BHHIJIOKCHIHUKIONPONAHOB  C  MAaJE€HHOBHIM
AQHTUAPHIOM. BBIsSBICHA HE3aBUCHMOCTB COCTaBa COIOIMMEPA OT COOTHOMIEHHSI MOHOMEPOB
B HCXOJHOM CMECH ¥ YCTaHOBIEHO O0Opa30BaHWE CONOJIMMEPOB C dYepemyromencs
CTPYKTYpOH. BBIUmciIeHbI KOHCTAaHTHI COMONMMepH3anuy 1 Q-e-TmapaMeTpsl HCCIeTyEeMBIX
MOHOMEPOB M YCTaHOBJIEHO IPOTEKaHHE COIOJUMEpHU3ALUU C  [POMEXYTOUHBIM
00pa3oBaHUEM MEXAY COMOHOMEpPaMHU KOMIUIEKCOB JOHOPHO-aKIEITOPHOTO THIIA.

SUMMARY
SYNTHESIS OF VINYLOXY CYCLOPROPYL ACETAL MONOMERS AND
COPOLYMERIZATION WITH MALEIC ANHYDRIDE
Garayeva Sh.H.

Key words: vinylcyclopropyl ethers, maleic anhydride, copolymerization, complex of
donor-acceptor type, alternating copolymer

The radical copolymerization of the synthesized gem-dichlor- and cyclic acetal
substituted of vinylcyclopropanes with maleic anhydride has been investigated. The
independence of copolymer composition on ratio of monomers in the initial mixture has
been revealed and the formation of copolymers with alternating structure has been
established. The copolymerization constants and Q-e-parameters of the studied monomers
have been calculated and it has been established that the copolymerization proceeds with
intermediate formation between comonomers of complexes of donor-acceptor type.
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ALKIL VO TSIKLOALKIL 9VOZLi METILEN
DiIOKSOLANLARIN RADIKAL HOMOPOLIMERLOSMOSININ
XUSUSIYYOTLORI

Yusifli Farida Xaladdin, Ramazanov Qafar 9bdiilali oglu
Sumqgayit Doviat Universiteti, Sumqayit, Azarbaycan
Feride-yusifli@mail.ru

Acar  sozlor:  metilendioksolan, model  reaksiya, tiofenol, inisiator,

homopolimerlagma, aktivlagma enerjisi

Doymamig 4-metilen-1,3-dioksolanlar sintez edilorok xarakterizo edilmisdir vo
radikal inisiatorlar istirakinda hom kiitlods, hom do mohlulda onlarin radikal
homopolimerlogmosi aparilmigdir.

Miisyyon edilmisdir ki, omalo galon xotti vo tsiklik quruluslu mangalarin miqdari
nisboti monomerin qatiligindan va polimerlosms temperaturundan asilidir. Moshlulda
aparilan polimerlogmo zamani monomerin qatihginin artmasi ilo tsiklik elementar
mangalarin miqdari nisbatinin artmasi, lakin biitiin hallarda xotti quruluslu mangqalarin
miqdari nisbatinin Ustinlilk toskil etdiyi miloyyon edilmigdir. Gostorilmisdir ki,
polimerlosmo temperaturunun artmasi ilo makromolekul zancirinds dioksolan tsikli agilan
mangqalarin miqdari nisbati artir.

Polimerlogsma prosesinin kinetikas1 Gyronilorok monomers vo inisiatora goro

reaksiyanin tortibi miioyyon edilmis, homginin prosesin aktivlosma enerjisi hesablanmigdir.

Tsiklin a¢ilmasi1 ilo gedon radikal polimerlosmo tonzimlonan
funksionalliga vo Xxassalora malik mioyyan quruluslu polimerlor almaga
imkan verdiyindon radikal polimerlosmonin olavo alternatividir. Bu
Sobobdon tsiklik monomerlarin tsiklin agilmasi ilo gedon polimerlogsmosi
hom nazari, ham do tocriibi ndqteyi-nozordon todqiqatgilarn digqgatini
xisusilo calb edir. Bu, hom do onunla slagadardir ki, bu ciir polimerlogsma
vinil monomerlarinin adi polimerlogmasi tisullari ilo alinmasi ¢atin olan va
ya praktiki olaraq, miimkiin olmayan qeyri-adi qurulus manqalarina malik
yeni polimerlor almaga imkan verir. Son illards bu tisul genis yayilmisdir
va kifayat godar etibarli polimerlogms tisulu hesab olunur [1, 2].

Toqdim olunan i yeni alkil- vo tsikloalkil ovazolunmusg
metilendioksolan monomerlorinin sintezina, onlarin tsiklin a¢ilmasi ils
gedon homopolimerlagma reaksiyasinin ganunauygunluglarinin
Oyranilmasina hasr olunmusdur.

Metilendioksolanlarin alinmasinin ananovi metodikasi {izro miivafiq
ketonlarin  (tsiklopentanon, metiltsiklopentilketon, tsikloheksanon va
metiltsikloheksilketon) katalizator olaraq 3-fliiorlu bor efirat1 istirakinda
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epixlorhidrin ilo reaksiyasi vasitosilo asaglda verilmis sxem {izra ilkin
xlormetildioksolanlar sintez edilmisdir [4

BFgEtZO
R=0 +C|/\v Cl
Q O
V

R

| |
r=—c<J @, XD @ XJ @ X0 @

CHs; CH3

Sintez olunmus xlormetildioksolanlarin tomizliyi QMX-analizi tisulu
ilo miiloyyon olunmus, onlarin torkibi vo qurulusu element analizinin
naticalori, iQ- vo "THNMR-spektroskopiyasi asasinda Syronilmisdir.

Xlormetildioksolanlarin ~ natrium  metilat  istirakinda ~ DMF
mohlulunda otaq temperaturunda dehidroxlorlagdirilmasi ilo asagidaki
sxem izro mivafiq doymamis metilendioksolanlar (5-8): 2-metil-2-
tsiklopentil (5), 2-metil-2-tsikloheksil (6), 2-tsiklopentiliden (7) vo 2-
tsikloheksiliden-4-metilen-1,3-dioksolanlar (8) sintez edilmisdir:

Cl CH3ONa, H__C O>
- s R
O\/O DMFA CH 9]
R
| |
=——c<J e, <O e XJ 0 X0 O
CHs CHs

Sintez  olunmus  doymamis  metilendioksolanlarim  radikal
homopolimerlogmasinin mexanizminin agkar olunmasi ii¢iin torafimizdan
model reaksiya — tiofenolun (TF) onlara radikal birlogdirilmosi hoyata
kegirilmigdir. Bu reaksiya ilk ndvbado tiil radikallarmin hamlasinin
istigamatini miioyyan etmaya vao hamin monomerlarin homopolimerlogmasi
zamani alinan polimerlarin elementar mangalarinin mikroqurulusunu tayin
etmoayas imkan verir [3].

Tiofenolun doymamis tsiklik asetallara birlosdirilmoasi ilkin
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reagentlorin miixtolif nisbotindo radikal soraitdo 70°C temperaturda AIBN
istirakinda hoyata kecirilmisdir.

TF-nin doymamis tsiklik asetallara birlosmasi reaksiyasinin
mexanizmi asagida togdim olunan sxems uygun olaraq getmasi ehtimal
olunur:

o

A . R .
AIBN—> 2R PhSH—> PhS
PhS®+ CH2=|C—|CH2 PhSCH,— ?:°—c|:H2 PISH PhSCHz—CliH— C|ZH2
—_—> —_—
o}
o° N T 0L
PhSH
PhSCH,—C—CH,;—O0—R ——> PhSCHZ—ﬁ—CHz—O—RH
o]
© X

Tsiklik vo xotti quruluslu adduktlarda SCH,-qrupunun protonlarinin
integral intensivliklori miiqayiso edilorok miivafiq adduktlarin nisbatlori
taptlmigdir. Miioyyon olunmusdur ki, T vo X adduktlarin nisbati ilkin
reagentlorin baglangic nisbatindon asilidir. TF-nin sintez olunmus
monomerloar ilo reaksiya mohsullarinin torkibi codvalds verilmisdir.

Tiofenolun metilendioksolanlar ils reaksiya mohsullarmin torkibi.
—CH— -C—CH,—0—
PhSCH, C|:H O> RH + PhSCH; Y 2—O—RH

CH,—O (T) O X)
Metilendiok- Tsiklik quruluslu Xotti quruluslu S
solan addukt (T tip) % | addukt (X tip) % | /1 Misbat
1HNMR QMX- | IHNMR| QMX- | 1HNMR| QMX-
. | analizinin | -spektrin | analizinin | -spektrin | analizinin
. -spektrin . - . - .
sifr R verilonlari verilonla | verilonls- |  verilon- | wverilonlo- | verilon-
oo rina rina lorina rino lorino
Na osasen
asasan asasan asasan asasan asasan
I
5 _(|: 35 36 65 64 1.9 1.8
CHs
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_$‘<:> 32 34 68 66 2.1 1.9

X ]| 18| 19 82 81 46 | 43

Sintez  olunmus monomerlorin  radikal —homopolimerlogsmosi
azobisizoyag tursusunun dinitrili (AIBN) vo diiigliibutil peroksid (DUBP)
inisiatorlar1 istirakinda miixtalif temperaturlarda kiitlads vo benzol
mohlulunda hayata kegirilmisdir.

Polimerlogsmonin aparilma soraiti vo alinmig polimerlarin bazi
xassalari cadvalds togdim olunmusdur.

2-aVazolunmus 4-metilen-1,3-dioksolanlarin radikal polimerlagmoasigaraiti.

Polimerl
Birlos- Inisiator, Tempe- | osmo-nin | MM -1 le:/lm’ Acilma
ma mol% ratur,°C | miiddati, 0 0 doracasi
saat
AIBN 5.0 60 20 4.8 28 58
5 - 70 20 4.6 32 65
DUBP 5.0 110 25 4.5 53 71
—''— 120 25 4.4 57 76
AIBN 5.0 60 20 5.2 31 62
6 - 70 20 4.8 38 66
DUBP 5.0 110 25 4.6 44 73
—— 120 25 4.5 62 78
AIBN 5.0 60 20 5.4 38 81
7 - 70 20 5.2 51 84
DUBP 5.0 110 25 5.0 58 88
— 120 25 4.8 69 91
8 AI“BN 2.0 70 20 5.8 48 83
DUBP 2.0 120 25 5.2 76 92
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Yuxaridaki codvoldo verilonlordon goriindiiyti  kimi  dioksolan
tsiklinin  agilma dorocasi  polimerlosmo  temperaturundan  asilidir.
Temperatur yiiksaldikco dioksolan tsiklinin agilmasi ilo omolo golon
manqalarin payt artir. Sintez olunmus monomerlorin polimerlogsmasi

sxemini asagidaki kimi tagqdim etmok olar:

[—2 > oRe

Rl
K, |
Re + CHy=C—CH, ——= R—CHz—é—?HZ —L R—HZOﬁ—CHZ—o—?
o O o O fe} R2
>< a] >< a
R!' R? R! R?
i b4 ol
R! R!
|
+H29C CHZ—/C+ +CH2—C—CH2—OC—CH2—C—CH20C
0 H, ¢ \an o) R o) R
2 2
R-4—0" "Ri4—0"
R? R?

Sintez olunmus monomerlarin radikal homopolimerlogsmasinin  asas
qanunauygunluqlarinin agkar olunmasi mogsadilo 2-metil-2-tsiklopentil-4-
metilen-1,3-dioksolan monomeri tiglin  prosesin  kinetikas1 todqiq
edilmisdir.

Coxim, % 1gv+4

12 b 1 5 125

10 | @ 1L (b)

8 I .
3075 |

6 .
4 05t

4 L

2 L 025 b

[] h 1 i 1 i 1 i 1 0 N n 1 1 i

4 8 12 6 ymm 7 025 05 075 1 125 {eldM+1

Cevrilmanin (a) va logarifmik koordinantlarda polimerlasmoanin baslangic
stiratinin (b) monomerin gatihgindan asililigi(1 - [M]=1.6 mol/l; 2 - [M]=1.09
mol/l; 3 - [M]=0,54 mol/l).
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Sokilda Kinetik oyrilor (a) vo polimerlogsmonin baslangic siiratinin
inisiatorun qatiligindan (b) logarfimik asililig1 taqdim olunmusdur.

Coom, % lgy=a
1
12t
L -
o @ 2 s
g | 3 08
4 L
6 o8 T (6)
4 r 04
2+ 02 +
0 i 1 i 1 i 1 i 1 0 i i n
0 4 8 12 16 1 dag O 0.2 0.4 0.6 1g [1}+2

Cevrilmanin (a) va logarifmik koordinantlarda polimerlasmanin baslangic
stiratinin (b) inisiatorun qatiligindan asiiligr (1 - [1]1=0.049 mol/l; 2 - [1]=0.0385
mol/l; [17=0.0275 mol/l; [1]1=0.0165 mol/l)

Monomerin ~ vo  inisiatorun  qatiliginin  homopolimerlogsmo
reaksiyasinin siirotino tosiri Gyronilorok monomers vo inisiatora gors
reaksiyanin tortibi miioyyanlosdirilmis vo polimerlosma reaksiyasinin
Umumi siirati iiglin asagidaki ifads verilmigdir.

v =k [M]0,78 []]0.50

Cmim, % lgv+4
b 15 ¢
12 I
| @ O
8
&
. 05
‘ : 12 167.doa , g 28 20 3 1T-103

Polimerin ¢iximimin temperaturdan asililigi (a) va logarifmik koordinantlarda
polimerlasmanin siiratinin tors temperaturdan asililig (b)
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Inisiatora goro reaksiyanin tortibi 0.50-o baraboardir ki, bu da uzanan
makromolekul zancirinin bimolekulyar qirtlmasini gostarir.

Reaksiyanin monomera goro tortibinin bu qgiymatinin radikal
polimerlogmos {igiin geyri-adi olmasina baxmayaraq, zoncirin uzanmasinin
miixtolif variantlarinin nazordon keg¢irilmosi zamani o, tamamilo izah edilon
olur.

Polimerlogma prosesi tigiin aktivlogmoa enerjisinin giymoti Arrenius
tonliyinin totbigi ilo polimerlosmo siiratinin temperaturdan asililigindan
tapilmis vo 58.4-10° C/mol-a barabardir.

9dabiyyat

1. Corrigan N., Jung K., Moad G., Hawker C. J., Matyjaszewski K., Boyer
C. Reversible-Deactivation Radical Polymerization (Controlled/Living
Radical Polymerization): From Discovery to Materials Design and
Applications. // Prog. Polym. Sci. 2020, V.111, 101311

2.Deng Y., Mehner F., GaitzschJ. Current Standing on Radical Ring-
Opening Polymerisations of Cyclic Ketene Acetals as Homopolymers
and Copolymers with one Another. // Macromol. Rapid Commun. 2023,
2200941

3. Yusifli F., Ramazanov G., Guliyev A. Synthesis and free-radical
thiilation (addition of thiophenol) of unsaturated cyclic acetals. // Journal
of chemistry and chemical engineering. 2019.- V.13.- N 2.- p.76-81

4. PamazanoB [.A. CuHTE3 NIHMKJIONPOMAHCOACPKANINX METHICHINOK-
conanoB // Hayunsie uzsectus. CT'Y, 2003, Ne 2, ¢.30-33

PE3IOME
OCOBEHHOCTH PAJMKAJBHOM FrOMOINIOJIMMEPU3ALIMU AJTKWJT U
HUKJITOAJKNUJ SAMEINEHHBIX METUWJIEHANOKCOJIAHOB
HOcugnu @.X.

Knrouesvie cnosa: memuneHOUOKconaHn, MOOeNbHAs — peakyus, MUo@eHol,
UHUYUATOD , 20MONOIUMEPUAYUSL, EHEP2UL AKMUSAYUU

CuHTE3WpOBaH M  OXapaKTepPU30BaH psAJ  HENpefeNbHBIX  4-meTmieH-1,3-
JIMOKCOJIAHOB U MIPOBENICHA UX MOJUMEPU3aLUsl B IPUCYTCTBUM PaIUKaIbHbIX HHULUATOPOB
KaK B Macce TaKk U B pacTBOpeE.

BBISIBICHO, 4YTO COOTHOIIGHHE OOPa3yIOMIMXCS JIMHEHHBIX M LUKIHYSCKUX
CTPYKTYpPHBIX 3BEHBEB 3aBHCUT OT KOHLEHTpalUHM MOHOMEpa M TeMIepaTyphl
HNOJIMMEPU3aLHH.

YCTaHOBIEHO, YTO € MOBBIECHHEM KOHLEHTpPAUM MOHOMEpa IpU IpPOBEICHUE
HOJIMMEPU3alUU B PaCTBOPE 10/ LIUKINYECKUX DJIEMEHTAPHBIX 3BEHbCB YBEIMUYHBACTCS, HO
OpH  BCEX CIydasx IIOJMMEpH3ald MOl JIMHEHHBIX 3BEHBEB MpeoOiamacT Haj
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nukndeckuM. HalineHo 4To, ¢ MOBBIIIEHUEM TeMIEpaTyphl MOJIUMEPHU3ALUN OIS 3BCHbEB
C PaCKpPBITHEM JMOKCOIAHOBOTO LUKIIA B MAKPOLIETIH YBEININBACTCS.

M3ydyeHna kuHeTHMKa Mpoliecca IMOIMMEPH3AIMU, BBIIBICH MOPSIKM PEAKIUU MO
MOHOMEpY U HHUIIHATOPa, a TAKXKe BBIYUCICHAYHEPT sl aKTUBALS IpOIecca.

SUMMARY
FEATURES OF RADICAL HOMOPOLYMERIZATION OF ALKYL AND
CYCLOALKYL SUBSTITUTED METHYLENEDIOXOLANES
Yusifli F.Kh.

Key words: methylenedioxolane, model reaction, tiophenol, initiator,

homopolymerization, activation energy

A number of unsaturated 4-methylene-1,3-dioxolanes have been synthesized and
characterized and their polymerization has been carried out in the presence of radical
initiators both in mass and in solution.

It has been revealed that the ratio of forming linear and cyclic structural links
depends on monomer concentration and polymerization temperature. It has been established
that with increase of the monomer concentration during polymerization in solution, the
fraction of cyclic elementary links is increased, but in all cases of polymerization, the
fraction of linear links prevails over the cyclic one. It has been found that with increase of
the polymerization temperature, the fraction of links with the opening of the dioxolane cycle
in the macrocycle is increased.

The kinetics of the polymerization process has been studied, the reaction orders on
monomer and initiator have been revealed, and also the activation energy of the process has
been calculated.
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NUVODO 9VOZ OLUNMUS VINIL FENOLLARIN QLIiSIDIL
EFIRLORININ SINTEZi VO TSIKLOPROPILMETIL
AKRILATLARLA BiRGOPOLIMERLOSMOSI

Sirinov Panah Mahammad oglu, Agayev Okbar 9li oglu,
Ramazanov Qafar 9bdiilsli oglu

Sumgqayit Doviat Universiteti, Sumqgayit, Azarbaycan
penahsirinov@mail.ru

Acar sozlor: tsiklopropil alkilatlar, glisidil efirlari, ininsiator, birgapolimerlagma.

2-metil-4-vinil vo 2-vinil-6-metilfenollarin epixlorhidrinlo KOH istirakinda, otaq
temperaturunda qargiligh tasirindon 2-metil-4-vinil vo 2-vinil-6-metilfenollarin qlisidil
efirlori, mono- vs ditsiklopropil karbinollarin akril tursusunun xloranhidridi ils trietilamin
istirakinda asillogsmasindan iss tsiklopropilmetil efirlori sintez edilarak, torkib vo quruluslar
kimyavi vo spektral analiz Gisullarinin kémoyi ilo miioyyan edilmisdir.

Sintez edilmis vinilfenollarin glisidil efirlorinin tsiklopropilmetil akrilatlarla radikal
inisiator olan diazoizoyag tursusunun dinitrili istirakinda birgopolimerlosmo reaksiyasi
aparilmulg, alinan birgoapolimerlorin torkibinin ilkin monomerlorin miixtslif nisbatlorindon
asilihi@ 6yranilorok, birgapolimerlogsmo sabitlori vo Q-e-parametrlari toyin olunmugdur.

Birgopolimerlosmo sabitlorinin  toyin edilmis qgiymatlori  birgopolimerlosmo
reaksiyasinda vinilfenollarin glisidil efirlorinin daha aktiv monomer oldugunu gostorir.

Makromolekullarinda miixtalif siia monbalarinin  tasirina  qarsi
yiksok aktivlik gostoron funksional qruplar saxlayan polimerlor
mikroelektronikada ~ submikron  Olgilii  inteqral ~ mikrosxemlarin
hazirlanmasinda genis istifado olunurlar. Foto- vo elektronolitografiyanin
stiratli inkisafi miiasir mikroelektronikanin taloblorino cavab vers bilocok
xarakteristikalara malik polimer foto- vo elektronorezistlorin islonib
hazirlanmasi tolobini garsiya qoyur [1].

Polimerlorin foto- vo elektronohassasliq xassolori asasen onlarin
qurulusundan asilidir. Makromolekullarinda doymamis karbon-karbon,
karbonil, tsiklopropan vo epoksid halgalori saxlayan yiiksokmolekullu
birlogmalor fotolitografik proseslordo genis istifado olunurlar. Bu tip
polimerlorin isiq enerjisine qars1 yiiksok hassasliglart hamin funksional
qruplarin fotokimyavi ¢evrilmalora meylliliklori ilo alagadardir ki, naticoda
polimer plyonkasi tikilmis vo hsllolmayan hala kecir. Bu tip polimerlor
neqativ tip fotorezistlor kimi istifads olunurlar.

Son zamanlar akrilat monomerlorinin miixtalif monomerlarlo
birgapolimerlori  asasinda alinan yiiksokmolekullu birlogsmolor foto- vo
elektronorezistlor kimi submikron o&lgllii inteqral mikrosxemlarin
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hazirlanmasinda genis istifado olunurlar [2]. Bununla olagodar olaraq
miiasir dévrdo yeni akrilat monomerlorinin sintezi vo onlarin osasinda
miixtolif siia monbalorino qarst yiiksok hassasliga malik birgopolimerlarin
alinmasi sahasinds intensiv todqigatlar aparilir.

Toqdim edilon tadqgigat isinde monomer olaraq torafimizdon sintez
edilon yeni sinif akrilat birlosmolori — akril tursusunun tsiklopropilmetil vo
ditsiklopropilmetil efirlori segilmisdir. Giiman etmok olardi ki, hamin
monomerlorin vinilfenollarin qlisidil efirlori ilo birgopolimerlori asasinda
alinmig yiiksokmolekullu birlogmolorin makromolekullarinda
funksionalaktiv qruplarin olmasi onlara miixtalif siia monbalorino qarsi
yiiksok hossasliq veracokdir.

2-metil-4-vinil(1) vo 2-vinil-6-metil(2) fenollarin qlisidil efirlori vinil
fenollarin  epixlorhidrinlo (EXH) dietil efirindo toz sokilli kalium
qelsvisinin istiraki ilo qarsiligh tasirindon alinmugdir [3].

|
+ CICH, - C H, KOH
O\ \} -KCI L
= TcH

3
OH |
OCHZP{fH2
o)

2-vinil-6-metilfenollarin glisidil efirlori do yuxarida gostarilon
sxema miivafiq olaraq sintez edilmisdir.

Sintez  edilmis qlisidil efirlorinin  torkib vo  quruluslar
xromatografik, spektral vo kimyovi analiz tsullarmin gostoricilori ilo
miloyyon edilmisdir.

Mono- vo ditsiklopropil metilakrilatlar akril tursusunun xlor
anhidridi ilo mono- vo ditsiklopropilkarbinollarin trietilamin istirakinda
asag1 temperaturda asillogsmasi ilo alinmigdir.

Tarafimizdon sintez edilmis tsiklopropilmetil akrilatlarin ~ 2-metil-4-
vinil va 2-vinil-6-metil fenollarin glisidil efirlari ilo birgspolimerlogsmasi
naticasinds makromolekulun yan zoncirinds tsiklopropan vo epoksid
halgalari saxlayan birgspolimerlarin alinmasi miihiim maraq kasb edir.

Sintez edilmis tsiklopropil avazli metil akrilatlarm vinilfenollarin
glisidil efirlori ilo birgopolimerlosmosi toluol mohlulunda 70°C — da
inisiator olaraq diazoizo yag tursusunun dinitrili (DAT) istirakinda aparildi.
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Birgopolimerlosmadon sonra alinan polimerlor yenidon ¢okdiirtilmoklo
tomizlandi va spektral analiz tisullarinin komoayi ilo quruluslari toyin edildi.

-HCl1

CoCl OH COO$H - v

R

CH2:TH+R- H - EGN __ _ cH,=cH

R =CHj; (3), v “)

Alman  birgopolimerlorin  torkibinin ~ ilkin ~ monomerlorin
nisbatlorindon  asiligini  miioyyan etmok {igiin monomer qarigiginin
nisbatinin  birgopolimerin  torkibinin  struktur qurulus vo analitik
doyismasins tosiri Oyronilmisdir. Alinan birgapolimerlarin tarkibi QMX —
analizi ils, bir ¢cox hallarda iso PMR spektrlarinin naticalorine asasan tayin
edilmisdir. Homin naticalor codvalds verilmisdir.

Cadval 1.
2-metil-4-vinil va 2-vinil-6-metil fenollarin glisidil efirlorinin
tsikopropilmetil akrilatlarla birgapolimerlogmasi (inisiatorun gatiligi
monomerlarin comi migdarimin 0.5 ¢aki % , temperatur 70°C , halledici —
toluol, reaksiya miiddati 2 saat)

6 Ilkir} montonllf{). Birgs polimerin Birgos polimerin
Sifra qarlrilogllr;/lon[l\a/lrlll b tarkibi, mol % [m,] ¢iximi, %
M; — akril tursusunun metiltsiklopropil metil efiri

70 52.80 6.50

3 60 50.10 7.40
50 50.20 5.60
40 41.70 5.80
30 39.80 6.70

M; — akril tursusunun ditsiklopropilmetil efiri

70 51.30 6.60

4 60 50.20 5.10
50 46.50 7.50
40 40.60 8.70
30 38.80 6.20
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Alinmis naticalor asasinda Faynman-Ross tisulu ilo tsiklopropilavazli
metil akrilatlar vo 1 monomeri  {giin birgoapolimerlosmo sabitlori
hesablandi. Bundan olava ilkin monomerlorin xiisusi aktivliklarini va
onlardan alinan radikallarin polyarligini xarakterizo edon Q-e parametrlori
do hesablanmusdir.

Cadval 2.
Tsiklopropilmetilakrilatlar (r;) va 2-metil-4-vinil-fenolun glisidil efiri (r;)
birgapolimerlagma sabitlorinin va Q-e parametrlarinin giymotlori

ryry-

Monomer r ry 102 1 Ae Q
CH =CH—COOCH—v
? (I:H 0.22 | 0.45 9.9 0.:9 1.698 0.64
3

CH,=CH—COOCH—_~|
0.16 | 0.56 | 896 | 098 | 1.78 1.44

Alinmis birgopolimerlarin bir sira xassalori dyronilmisdir.
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sTIxIopruapuHoM B npucyrctBun KOH mpu KoMHaTHOH TemriepaType, aliInpoBaHHEM
MOHO- H JAUIMKIONPONUIKAPOOHWIOB XJIOPOAHTHAPUIOM aKpHIOBOH KHCIOTHI B
HPHUCYTCTBUUTPEITHUIOAMUHA CHHTE3UMPOBAHBI LIMKJIOIPOIMIMETHIIOBBIE 3()HUPbI, METOJAMH
XMMHYECKOTO U CIIEKTPAIbHOTO aHAJIN3a OIPE/IENICHbl HX COCTABBl M CTPOCHHE.

B mpucyTcTBUM JUHUTpUNA AUM30MACISTHOR KHCIOTBI, SIBISIOLIETOCsS PBAUKAIBHBIM
WHULAATOPOM, IPOBEAEHA  peaklus  CONOJMMEpH3alud B LUKIONPONMIMETUI
aKpUJIATECHHTE3MPOBAHHBIX TIHIUIMIOBBIX 3(HUPOB BUHIII(GEHOJIOB, N3y4YeHa 3aBUCHMOCTh
COCTaBa IOJIYYEHHBIX CONOJUMEPOB OT PA3/IMUHBIX IMPONOPIUNA HUCXOIHBIX MOHOMEPOB,
OIIpe/ieNICHBI KOHCTaHTHI coronMepr3anuy Q-e-mapaMerpel.

BrlBneHHBIE 3HAYEHHUs KOHCTAT COMOJIMMEPU3AlUH CBUAETENBCTBYIOT O TOM, YTO
TIMOUAWIOBBIE 3(UPbl BUHUI(EHOJOB SBIAIOTHCS OoJiee aKTHBHBIMM MOHOMEpaMH B
PEaKIMU COMOINMEPH3aIUHL.

SUMMARY
SYNTHESIS OF GLYCIDYL ESTERS OF NUCLEAR SUBSTITUTED VINYL
PHENOLS AND COPOLYMERIZATION WITH CYCLOPROPYLMETHYL
ACRYLATES
Shirinov P.M.

Keywords: cyclopropyl alkylates, glycidyl ethers, initiator, copolymerization.

Summary: glycidyl esters of 2-methyl-4-vinyl and 2-vinyl-6-methylphenols, acrylic
acid of mono- and dicyclopropyl carbinols from the interaction of 2-methyl-4-vinyl and 2-
vinyl-6-methylphenols  with  epichlorohydrin and KOH at room temperature
cyclopropylmethyl ethers were synthesized from acylation with chloral anhydride in the
presence of triethylamine, and their composition and structure were determined with the
help of chemical and spectral analysis methods.

Copolymerization reaction of synthesized vinylphenol glycidyl ethers with
cyclopropylmethyl acrylates in the presence of dinitrile of diazoisofatty acid, which is a
radical initiator, was carried out.

The determined values of copolymerization constants indicate that glycidyl esters of
vinylphenols are more active monomers in the copolymerization reaction.
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