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Metakriloilsalisil tursusunun radikal polimerlogmasi reaksiyasinin siiratino vo alinan polimerlorin
mol. kiitlosino monomer va inisiator qatiliginin tosiri Oyronilmisdir. Miiayyon edilmisdir ki,
monomerin gatiliginmin artmasi reaksiya siiratinin artmasina va mol. kiitlasinin azalmasina sabab
olur. Alinan polimerlarin mol kiitlasinin vo aktiviasma enerjisinin qiymoatinin nisbatin asagi olmasi
(E,=15.4 kkal/mol) zancirin monomer vasitasilo otiirtilmasi reaksiyasinin bas vermasini gostorir.

Zoancirin monomer vasitasila otiiriilmasi reksiyasinin sabiti hesablanmusdir

(Cn = 3.2:10%).

Polimerin mol. kiitlasi Mark-Xuvink tonliyi ilo toyin ediliv. Bunun iigiin tonlikdaki sabitlor
hesablanmusdir (a=2, k=0.82). Metakriloilsalisil tursusunun radikal polimerlasmo reaksiyasinin

mexanizmi toklif olunmusdur.

Agar sozlor: Metakriloilsalisil tursusu, polimetakriloilsalisil

tursusu, radikal polimerlasma

reaksiyasimin kinetikasi, polimerlaosma reaksiyasinin aktiviogma enerjisi.

Son onillikler arzinds yiiksok molekullu
birlosmolor sahosindo elmi yeniliklor tibdo,
kond tesorriifatinda vo qida sonayesindo bir
¢ox problemlorin  hollindo miihiim rol
oynamigdir.  Noticodo  zohorsiz,  yliksok
aktivliyo vo uzunmiiddotli tosiro malik yeni
polimer materiallarin alinmasi {iglin bir ¢ox
texnologiyalar islonib hazirlanmisdir. Molum
bioloji aktiv birlogsmolor asasinda daha effektiv
vo uzun middotli tesiro malik  yeni
monomerlor,  polimerlor vo  kompozit
materiallarin alimmasi sahosindo do yiiksok
naticalar alds edilmisdir [1,2].

Potensial  bioloji  aktivliyo  malik
monomerlordon salisil tursusunun allil- vo
vinil efirlorinin vo onlar osasinda homo vo
birgopolimerlorin alimas1 da aktual
mosalolordondir. Bu sahado odobiyyatda genis

molumat  verilmisdir [3-4].  (Asetil)salisil
tursunun allil-, vinil vo metakriloil kimi
doymamig efirlorinin metilmetakrilat, stirol,
polietilen makromonomerlori ilo  radikal
birgopolimerlorinin  alinmasi  texnologiyast
islonib hazirlanmus, alinan polimer
materiallarinin antibakterial Xassolori
Oyronilmis, onlardan antimikrob polietilen
kompozisiyalarinin alinmasi {i¢iin polimer
olavalor kimi istifado olunmasi sahasindo
todqiqatlar apartlmigdir [5].

Moqalodo antibakterial monomer olan
metakriloilsalisil tursusunun (MST) radikal
polimerlogsmo reaksiyasinin bozi kinetik vo
termodinamik parametrlori \6)
xUsusiyyotlorinin dyronilmasi sahosindo oldo
edilmis naticalor vo onlarin miizakirasi toqdim
edilir.

TOCRUBI HiSSO

MST monomeri salisil tursusunun
metakriloil anhidridi ilo efirlosmo reaksiyasi
naticasinds alds edilir.

MST-nin radikal polimerlogmosi siiso
ampulada, DMFA mohlulunda (1 mol/l), 0.2%
benzoil peroksidi (BP) istiraki ilo 70 °C
temperaturda  hoyata  kegirilir.  Reksiya

temperaturu vo gOtlriilmiis inisiatorun vo
monomerin qatiligr uygun olaraq doyisdirilir
(codval 1.). Almman polimer mohlulu
cokdiiruliir, bir ne¢o dofo yuyulur va sabit ¢oki
alimana kimi vakuum quruducuda qurudulur.
Ag rongli toz soklinda olan
polimetakriloilsalisil ~ tursusunun  (PMST)
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gostoricilori asagidaki kimidir: T,=142 °C,

xarakteristik ozIluluk (DMFA-da)

[n]=0.329)7 halledicilordo
(DMFA, DMSO, su, etanol) yaxs1 hall olur.

aproton

NOTICOLORIN MUZAKIROSI

Polimerlorin torkib va qurulusu Q-
spektr vo titrlomo iisullart ilo toyin edilmisdir.
Polimer toboqonin IQ-spektrindo 1755 sm’

(karbonil), 681 sm™ (fenil) , 3346 sm™
(hidroksil) zolaglarinda udulma miisahido
olunur.
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Sakil 1. PMST-nin 1Q-spektri

Monomer va inisiatorun qatiliqlarinin
polimerlosmo  reaksiyasinin  siirotino  vo
polimerlosmo doracasing tosiri Oyronilmisdir.

MST-nin benzoil peroksidi (BP) istiraki
ilo  holledici (DMFA) miihitindo radikal
polimerlogmasi reaksiyasinda reaksiya
siirotinin  inisiatorun (BP) vo monomerin
qatiliglarindan asililig1 reaksiyanin monomera
(m) vo inisiatora (n) gora tortibini miioyyan
etmoyo imkan verir.

Bunun dglin 1-ci cadveldaki naticolora gore
(tacriiba 5-8) Ig v = f(Ig [M] ) asitlilig1 oyrisi
qurulur. Bu asililig1 ifads edon diiz xattin absis
oxuna meyl bucaginin tangensi monomera
gora reaksiya tortibinin qiymatina barabar olur.

Inisiatora goro polimerlosmo reaksiyasi
tortibini toyin etmok {i¢iin inisiatorun miixtalif

qatiliglart ilo (tocriiba 7-10) polimerlosma
reaksiyalariin siiratlori arasindaki logarifmik
asililiq ayrisi qurulur.

lgv=1flg[l])
Alman diiz xattin absis oxuna meyl bucaginin
tangensi inisiatora goOro reaksiya tortibinin
qiymati olacaqdir [6]. Reaksiyanin monomera
(m) vo inisiatora (n) goro tortibi asagidaki
Kimidir:

m =1.05 von =0.51.

Almmmis tocriibi  noticolor MST-nin
padikal polimerlosmo reaksiyasinin siirot
tonliyini agagidaki sokildo yazmaga imkan
Verir:

L= K[I ]0.51 [M ]1.05
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Cadval 1. Metakriloilsalisilatin (M) radikal polimerlogsmasi reaksiyasi siiratinin (v) monomerin
qatiligindan [M], inisiatorun gatiligindan [BP] vo temperaturdan asililig

5
Toc.Ne rg':)"l]” Ig[M] r[nEZF;/]I lgBP+3 | T.K | 1T(10? rr:)og}IQSa)ln lgk+5
1 1.00 0 3.7 3.568 338 2.95 22 | 10.06
2 1.00 0 3.7 3.568 343 2.01 48 10.4
3 1.00 0 3.7 3.568 348 2.87 84 | 10.64
4 1.00 0 3.7 3.568 353 283 | 156 | 1001
5 15 | 0176 | 37 3.568 343 201 85 | 1047
6 12 | 0079 | 37 3.568 343 201 63 | 10.43
7 08 | 009 | 37 3.568 343 201 3.8 104
8 1.0 0 33 3.518 343 201 32 | 10.24
9 1.0 0 42 3.623 343 2.01 47 | 1036
10 1.0 0 2.0 3.301 343 201 2.8 103

Cadvaldon goriindiiyii kimi polimerlogsmao
reaksiyasinin siirati temperaturun artmasi ilo
artir. MST-nin polimerlogsmosi reaksiyasinin

lg K = const — E
4.57T

Polimerlosmo reaksiyasinin monomera
gora birtortibli vo E-nin qiymatinin nisbaton

asagl olmasi zoncirin monomer vasitosilo
Otiiriilmoesi  ehtimalinin  yiiksok  olmasint
gostarir.

Bu ehtimali tosdiq etmak tigiin MST-nun

stirat sabitinin logarifmasinin 1/T-don asililig1
(IgK-1/T) qrafikinden  aktivlosmo enerjisi
(Arrenius diisturu ilo) hesablanmigdir:

va E =15.4 kkal./mol

radikal polimerlogsmasi reaksiyasinda zoncirin
monomer vasitosilo Otiiriilmosi  sabiti  Cp,
hesablanmisdir (cadval 2).

Polimerlogmo doracosinin (P)
polimerlosmo  silirotindon  (v)  asililigl
grafikindon Cy, hesablanmigdir: Cy,, = 3.2 x10°

Cadval 2. Zoncirin  monomer vasitosilo  Otlirulmosi  sabitin  hesablanmast  iigilin
gostaricilor:(inisiator-BP, T=70°C, kiitlodo polimerlogmo)
No Mol kiitlosi p v (10°) mol/l-san
1 9000 65 2.8
2 7600 52 4.0
3 6200 43 55
4 5500 30 7.4
Tacriibi ' naticglgrin miizakirasii ugun P— [77] asililigindan istifado edorok K vo
alman  polimerlorin  mol. kiitlosinin 1y giymotlori hesablanmisdir. PMST iigiin

qiymatlorinin toyin olunmasi vacibdir. Bunun

tcln  polimer mohlullarimin  xarakteristik

Ozliliylinin ~ qiymetine  osaslanan  Mark-

Xuvink tonliyindon istifads olunur :
[7]=K-m*

Tonlikdoki emprik sabitlor (K vo a)
asagidaki kimi toyin olunmusdur. Hissali
¢okdiirma yolu ilo PMST-i 5 fraksiyaya
ayrraraq mol. kitlolori vo  xarakteristik
oziililiiklari miisyyon edilmisdir.

Mark-Xuvink tonliyi asagidaki sokildo yazila
bilor:

fp]-=10“[m]

Almmmis tocriibi  naticolor MST-nin
radikal polimerlogmosi reaksiyasinin asagidaki
sxem {izro bas vermosini tosovviir etmoyo
imkan verir:
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Zancirin monomer vasitasi ilo otiurilmasi
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FEATURES OF RADICAL POLYMERIZATION OF METHACRYLOYLSALICYLIC ACID

N.Sh. Rasulzadeh®, E.A. Ibadov?, B.H. Babayev®

Ynstitute of Polymer Materials
S.Vurgun Str., 124, Sumgait AZ5004, Azerbaijan Republic; e-mail: ibadovelvin1984@mail.ru
ZAzerbaijan Technological University
AZ 2011 Goanca sohari, S.I.Xatai pr, 103
Hatai ave., 103, AZ 2011, Ganja, Azerbaijan

Received 02.07.2017.

The influence of monomer and initiator concentration on the reaction rate and molecular mass
under radical polymerization of methacryloylsalicylic acid has been studied. It found that as the
monomer and initiator concentration rises, the rate of polymerization reaction grows together
with drop in molecular mass. Obtaining of polymers with comparatively low molecular mass and
the value of activation energy (£,=15.4 kkal/mol) is indicative of the reaction of chain transfer via
monomer (C,=3.2x10"%). Molecular mass of polymers is defined by viscosimetric method through
the use of Mark-Hyuvink equation. With that end in view, coefficients (a = 2, k = 0.82) of the given
equation for polymethacryloylsalicylic acid. Mechanism of radical polymerization of the monomer
in question was suggested.

Key words: methacryloylsalicylic acid, polymethacryloylsalicylic acid, kinetics of radical polyme-
rization reactions, activation energy of polymerization reaction.
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H3yueno enusHue KOHYeHMpayuu MOHOMEPA U UHUYUAMOPA HA CKOPOCMb PEaKyull u MOJ. MACCy
npu paouUKaIbHOU NOAUMEPUIAYUU MEMAKPULOUICATUYUTLIOBOL KUCIOMbL. YCmaHosneHo, 4mo ¢
nosvluleHueM KOHYeHmMpayuu MOHOMEPA U UHUYUAMOPA YEeIUuyuU8aemcs cKOpocmy peakyuu no-
JUMEPU3AYUU, 0OHOBPEMEHHO 8 000UX CIVYASX HAOIOaemcs yMeHbuleHue moa.maccol. Tlonyye-
HUe NOIUMEPO8 CO CPABHUMENbHO HU3ZKOU MOLMACCOU U  GEIUYUHOU DHEpeUU aKmusayuu
(E,=15.4 xxan/mons) ykasvieaem na nepedauy yenu uepes moromep (Cn=3.2x10"). Mon.maccu
NOAUMEPOS ONpedeneHbl BUCKOZUMEMPUYECKUM MeMOOOM, UCNONb3Ys ypasHeHuu Mapka-XyeuHka.
C smotl yenvto sviyucienvt koappuyuenmol (a.=2, k=0.82) oannozo ypasHenus 0Jisi NOAUMEMAK-
punouncanuyuniosol Kuciomol. Ilpeonosicen mexanusm paoukaibHOU NoauMepuzayuu  uccieoye-
MO20 MOHOMEDA.

Knrwoueevie cnoea: memaxkpuiouicaruyuniosas KUCIoma, NOJUMEMAKPUIOULCATUYULOBAS KUCTO-
ma, KUHEMUKA paoUuKaIbHOU NOTUMEPUSAYUL, FHEPIUSL AKMUBAYUU PeaKYUU NOTUMEPUIAYUU
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