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TOM TAT

Cao su thién nhién 16ng epoxy hoa c¢6 ham lugng mol epoxy 25 % da duoc diéu ché bing
phén {mg clia cao su thién nhién Iong c6 nhém phenylhydrazon véi axit 3-cloperbenzoic. Phin
img gira ancol isoamylic va cao su thién nhién l16ng epoxy héa duge thyre hién trong dung méi
diclometan véi xfic tac ta xeri amoni nitrat & 30 °C. Céu tric héa hoc cia céc polime dugc xic
dinh bing phuong phap phd cong huéng tir hat nhan 'H va "°C, dé bén nhiét cia cac polime
dugc khao sat bing TGA. Céc két qua nghién ciru cho thdy ring da xay ra phan émg m& vong
epoxy din dén sy 130 thanh nhom hidroxyl va isoamyl trong san phim, dé bén nhiét cia polime
san phdm phan (mg thip hon so véi cao su thién nhién 1ong epoxy héa.

Tir khéa: cao su thién nhién 16ng, cao su thién nhién long epoxy héa, ancol isoamylic.
1. MO PAU

Epoxy hod cao su thién nhién va cao su thién nhién long da dugc nghién ciru nhim cai tién
céc tinh chét co li ciia cao su. Do trong phén tir cao su epoxy héa c6 nhém epoxit (ete vdng ba
canh) nén c6 thé tham gia c4c phan img cfng m& vong véi céc thc nhin nucleophin (axit, amin,
ancol, ...) tao thanh cac polime mdi dé m rong kha ning (mg dyng ciia cao su bién tinh nhu ché
ta0 keo dan, vt li¢u td hgp, bién tinh polime, ... [1 - 3). Phan (mg ctia cao su long epoxy héa cé
ham lugng mol epoxy 34 % véi axit 3,5-dinitrobenzoic trong dung méi xiclohexanon di dugc
khao sat & nhiét d§ khéc nhau [4] va phan img cua polyisopren epoxy héa c6 ham lugng mol
epoxy 20 % vai ancol benzylic, 2-phenyletanol, 2-propen-1-ol, phenoxy etanol trong dung moi
diclometan ciing 43 dugc cong bd [5]. Vi vay, trong bai bio nay chiing t6i tién hanh didu ché ché
cao su thién nhién 1ong epoxy héa va budc dau nghién ciru phan img ciia cao su thién nhién long
epoxy héa (CSTNL-E) v&i ancol isoamylic, khao sat cdu triic héa hoc va 46 bén nhiét cia
polime tong hop duge.

473


mailto:Leducgiang@gmail.com

Lé Dirc Giang

2. THU'C NGHIEM
2.1. Nguyén lidu, héa chit

- Cao su thién nhién 16ng c6 nhom phenylhydrazon & cudi mach c6 khéi lugng phan tir
trung binh s& Mn ~9600 duge didu ché tir bfmg phuong phap cht mach cao su thién nhién béi
phenylhydrazin/Fe** va oxi khéng khi theo quy trinh dugc md ta trong cdng trinh da cong bé [6].

- Ancol isoamylic, ceri amoni nitrat, axit 3-clo perbenzoic, phenylhydrazin, FeSO,.7H;0,
diclometan va metanol dugc cung cﬁp bdi hang Merk (Pirc).

2.2, Thi nghi¢m
2.2.1. Diéu ché cao su thién nhién long epoxy héa

Cho 1,0 gam axit 3<lo perbenzoic hoa tan truée trong diclometan vao dung dich cao su
thién nhién long c6 nhom phenylhidrazon cudi mach (khdi lwgng phan tir trung binh sé
Mn~9.600) trong dung méi diclometan (néng d 5,0 g/100 ml). Phan tmg durgc tién hanh trong
binh cu thuy tinh 3 ¢b ¢6 lip ng sinh han, nhiét ké va duge khudy bing may khudy tir & nhiét
4% 30 °C trong 4 gid. Sau phan tmg, loc v loai dung méi bing may cit quay chan khéng. San
pham dugc két tia trong metanol, rira nhidu 14n bing metanol, sau d6 sdy & 60 °C trong th shy
chan khéng dén khdi lugng khéng dbi.

- Khéi lugng phan tir trung binh sé(m ) cla cao su thién nhién léng va cao su thién nhién
long epoxy héa (CSTNL-E) dugc x4c dinh bﬁng phuong phép ap sudt thim thiu hoi (Vapor
pressure osmometry) trén may Knauer-VPO-K7000 (Diic), sir dung toluen 1am dung méi vi chat
chuén 14 polystiren.

2.2.2. Phan tmg cvia cao su thién nhién long epoxy héa véi ancol isoamylic

Hoa tan 3,64 g CSTNL-E trong 80 m/ diclometan réi cho vao binh cAu hai ¢b dung tich 250
mi duge khuy déu bing may khudy tir, trong dé binh ciu duoc lip dng sinh han va ¢6 cim nhigt
ké. Sau d6 thém vao dung dich 2,24 g ancol isoamylic va 0,14 g ceri amoni nitrat (chat xac tac).
Phén img dugc thyc hign & 30 °C trong thi gian 48 gid. Loc tach dung dich va két tua bing
metanol sau dé rira sach sin phém bing nudc va siy khé & 60 °C dén khéi lugng khong ddi (higu
suét phan img 45 %).

2.3. Phuong phip xdc dinh him lwgng mol nhém epoxy

Ham luong mol nhém epoxy trong CSTNL-E dugc xic dinh dya va s6 ligu phd "H-NMR.
Phan (mg epoxy hoé cao su din téi sy chuyén djch 16n cia tin hiéu proton nhém metyl, lam mat
tin hiéu proton olefin (5,14 ppm) va xuét hién tin higu proton nhém metin (2,70 ppm) do proton
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lién két truc tiép véi vong oxiran. Do sy xen phi mét phan cia tin hiéu nhém metyl nén ham
lugng nhém epoxy duge xic dinh dyra vao ti sé cia dién tich hop nhit cia tin hidu cic proton
olefin va metin theo biéu thirc [7]:

A
%mol epoxy = 270 100%

As1a + Ao
2.4. Phirong phép khio sét ciu tric héa hoc va dj bén nhigt

Chu triic hda hoe ciia polime duge khao sat bing phé cng huong tir hat nhan 'H ghi trén
mdy ADVANCE 125 MHz clia hing Bruker (Dirc) va phd céng huong tir hat nhan "°C do trén
méay ADVANCE 500 MHz, dung mdi CDCl, tai Vién Hoa hoc, Vién Han |am Khoa hoc va Cong
nghé Viét Nam.

D6 bén nhiét cua polime dugc khao sat theo phuong phéap phan tich nhiét trong lugng va
dugc do trén miy TGA/DTA Analyzer DTG 60H (Shimazdu, Nhit Ban) véi tée do gia nhiét 10
°C/phiit, nhiét do khao st tir nhiét d5 phong dén 800 °C trong méi truomg khi nito.

3. KET QUA VA THAO LUAN
3.1. Khio sat cAu tric héa hoc ciia cic polime

Trong phé "H-NMR ciia CSTNL-E, ngoai céc dinh phd véi 49 dich chuyén hoa hoc dac
truug cho cu triic cis -1,4-polyisopren ciia CSTNL: 8= 1,67 ppm (CH;), & = 2,04 ppm (CHy), &
= 5,13 ppm (CH), cdn quan sat thiy su xudt hién cia dinh phd véi & = 2,70 ppm. Theo cac két
qua nghiér ciru da cong b thi dinh phd véi § = 2,70 ppm 12 cia proton trong nhém metin (CH)
lién két tnrc tiép v@i vong oxiran [7]. Dya vao 6 ligu phé 'H-NMR va dya vao cdng thirc & muc
2.3. ching tdi da xéac dinh dugc ham lugng mol nhém epoxy trong CSTNL 14 25 %.

Trong phd '"H-NMR (Hinh 1) ciia san phim phan (mg gitta cao su thién nhién epoxy hoa
véi ancol isoamylic ciing cho céc dinh phé dic trumg cho cdu triic cis-1,4-polyisopren ciba cao su
thién nhién va cao su thién nhién epoxy hoa. Ngoai ra con xuhit hién thém cic dinh phd &= 3,67
ppm va & = 3,47 ppm 14 tin hiéu cong hudng cia nhém OH trong san phim cua phan tmg més
vong epoxy; 8 = 1,27 ppm la tin higu cdng hudmg cua hai nhém CHj trong gée isoamy!,
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Hinh I, Phd "H-NMR sin phdm phan img gitta CSTNL-E va ancol isoamylic

Phd "*C-NMR va DEPT cia CSTNL-E véi d6 chuyén dich hod hoc cia S nguyén t
cacbon trong cdu trisc cis-1,4-polyisopren clia CSTNL: & = 32,2 ppm (C)), & = 135,0 ppm (C,), &
=125,1 ppm (C3), 8 = 26,4 ppm (Cy), 8 = 23,4 ppm (Cs).

N
o CH, H CH
N2 2 / N e
S N4
CH, CH, CH,

Ngodi ra trong phd C-NMR cia CSTNL-E con xuét hién thém nhidu dinh phd do sy
epoxy ho cAc lién két 46i trong CSTNL: § = 134,3 ppm (C), 8 = 125,7 ppm (C-), & = 23,9 ppm
(Cg), 8 = 33,2 ppm (Cs), & = 22,3 ppm (Cyq), & = 64,5 ppm (Cyy), & = 60,8 ppm (Cy3), & = 27,1
ppm (Cy3), 8 =28,7 ppm (Cy4), 8 = 135,7 ppm (C)s), 8 = 124,5 ppm (Cy¢), & = 134,7 ppm (Cy7), 8
=124,9 ppm (Cyg), 8= 26,2 ppm (Cys), 8 =29,7 ppm (Cx) [8].

Trong phd C-NMR (hinh 2) két hop véi phd *C-DEPT ctia san phdm phan iing gifia cao
su thién nhién epoxy ho véi ancol isoamylic chiing t3i nhan thdy ngoai nhimmg dinh phd dic
trung cho cAu friic cis-1,4-polyisopren chua bi cpoxy ho4 va cde dinh phd ciia cacbon trong cao
su thién nhién 1dng epoxy hoa con xult hién thém mot sé dinh phd ciia cac nguyén tir cacbon
trong gbc isoamyl: & = 24,7 ppm, & = 23,8 (hai nhém metyl), 8 = 22,4 ppm (nhém metilen) va §
=21,0 ppm (nhém metin).
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Hinh 2. Phé "*C-NMR san phim phin img gita CSTNL-E va ancol isoamylic.




Cac dit liéu phd "H-NMR va BCNMR & trén da xac nhan phan img gitra cao su thién nhién
epoxy hoa va ancol iscamylic da xay ra & nhom epoxy va sy ¢6 mit cia gdc isoamy! ciing véi

nhém hidroxy! trong san pham tao thanh.
3.2. Khio sat d bén ohiét ciia cac polime

Theo gian dd TGA cia CSTNL-E (hinh 3) ta thiy da xay ra mot qua trinh giam nhiét do r5
rét tai 370,1 °C va khéi lugng hao hut 1a 2,46 mg (42,38 %). Khi quan sat gidn dd vi phan dTGA
ta thdy gi trj & 370,) °C tuong {ng véi sy giam khdi luong xiy ra nhanh véi tbc dé 0,468
mg/phit.

Trén gian d& DTA (hinh 3) cho thiy c6 mdt qua trinh thu nhiét & nhiét 4% 368,3 °C va mt
qué trinh t6a nhiét & nhiét 43 426,7 °C. Dya vo sb liéu va gian d ta thiy riing trén 196,6 °C thi
CSTNL-E bit diu bj phan hiy va tai nhiét d¢ 368,3°C CSTNL-E phén huy manh.
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Hinh 3. Gian dd TGA ciia CSTNL-E.

Tir gidn 43 TGA (hinh 4) cla sin phim phan img gitra CSTNL-E véi ancol isoamylic ta
thay trong ving nhiét dd khao sat cé xay ra hai qué trinh giam khéi lugng rd rét & 246,5 °C va
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417,7 °C v&i sy thay ddi khdi lugng xay ra v6i nhidu bude ké tiép, khang tach i khoi nhau. Ti
18 hao hut khéi lugng tuong ung & hai nhiét d6 nay 1a 2,95 mg va 6,7 mg. Giai doan sau img vdi
46 giam khéi lugng c6 thé do sy phén hiy cia polime. Trén gidn db DTA ta thdy cé hai qué trinh
tda nhiét & 242,4 °C va 444,8 °C. Nhu vay, polime san phém c6 dd bén nhiét lhép hon so vé&i
CSTNL-E.
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Hinh 4. Gian dd TGA cua san phdm phan tmg gitra CSTNL-E va anco! isoamylic.

4. KET LUAN

Trong céng trinh ndy, ching t6i da diéu ché duge CSTNL-E v6i ham lugng mol nhom
epoxy 12 25 % (dugc xac dinh bing s6 ligu phé 'H-NMR) biing phan (tng ctia cao su thién nhién
16ng cé nhom phenylhidrazon cudi mach véi axit 3-clo perbenzoic; da sir dung ancol isoamylic
dé md vong epoxy ctia CSTNL-E (xtc téc ceri amoni nitrat), nghién ciru chu tric héa hoc cia
céc polime bing phd cong hudng tir hat nhan "H va "*C chimg minh d4 xay ra phan img m& véng
epoxy va sy xult hi¢n ctia nhém hidroxyl cung nhém isoamy! trong san phim; khao sét 4 bén
nhiét cia cac polime diéu ché duge bing phuong phap TGA cho thdy san phim phan img gitta
CSTNL-E véi ancol isoamylic c6 d§ bén nhiét lhﬁp hon CSTNL-E.
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ABSTRACT

THE STUDY OF REACTION BETWEEN ISOAMYL ALCOHOL AND EPOXIDIZED

LIQUID NATURAL RUBBER
Le Duc Giang
Faculty of Chemistry, Vinh University, 182 Le Duam, Vinh city, Nghe An province
Email: Leducgiang@gmail.com

Epoxidized liquid natural rubber with 25 % mol epoxide content was prepared by reacting

phenylhydrazone terminated liquid natural rubber with 3-chloroperbenzoic acid. The reaction
between isoamyl alcohol and epoxidized liquid natural rubber catalysed by cerium ammonium
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nitrate was achieved in dichloromethane solution at 30 °C. Structure of polymers was determined
by 'H-NMR and "C-NMR, thermal stability of polymers also was investigated by thermal
gravimetric analysis (TGA). The results showed that the epoxide ring opening epoxidized units
lead to the formation of hydroxyl and isoamy! groups and thermal stability of product is lower
than epoxidized liquid natural rubber.

Keywords: liquid natural rubber, epoxidized liquid natural rubber, isoamy! alcoho).
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