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TOMTAT

Cao su thién nhiérohg epoxy hoa c6 hanxdng mol epoxy 25 %ia duoc diéu ch bing
phan tng aia cao su thién nhiérg c6 nhom phenylhydrazorbivaxit 3-cloperbenzoic. R
ung gita ancol isoamylic va cao su thién nhiénd epoxy héatugc thec hién trong dung moéi
diclometan i xGc tac la xeri amoni nitrat 30 °C. Ciu triic hda hc aia cac polimetugc xac
dinh bing phrong phap ph cong hrong tr hat nhan*H va °C, do bén nhigt ciia cac polime
dugc khao sat ing TGA. Céac kt qua nghién ¢u cho thy ring da xiy ra _phin tng m5 vong
epoxy din dén sr tao thanh nhém kroxyl va isoamyl trongan phim, dé bén nhiét caa polime
san phim phin ing thip hon so Wi cao su thién nhiéwhg epoxy hoa.

Tu khda:cao su thién nhiérihg, cao su thién nhiéarlg epoxy hda, ancol isoamylic.
1. MO PAU

Epoxy hoa cao su thién nhién va cao su thigén bng da duoc nghién ¢u nhim cii tién
céc tinh cht co |i cua cao su. Do trong phafn tao su epoxy hda c6 nhém epoxit (ete vong ba
canh) nén c6 ththam gia cac pim (tng @ng md vong Wi cac tac nhan nucleophin (axit, amin,
ancol, ...) 40 thanh cac polime én dé mo rong kha nang tng ding aia cao su kn tinh nhr ché
tao keo dan, & liéu t hop, bién tinh polime, ... [1 - 3]. Rim (thg aia cao sudng epoxy héa c6
ham Lkrgng mol epoxy 34 % & axit 3,5dinitrobenzoic trong dung méi xiclohexanda duoc
khao séto nhiét 3o khac nhau [4] va pim tng aia polyisopren epoxy héa c6 hamyhg mol
epoxy 20 % ¥i ancol benzylic, 2-phenyletanol, 2-propen-1-olepbxy etanol trong dung méi
diclometan @ing dadugc cong I [5]. Vi vay, trong bai bao nay chdng tééni hanhdiéu ché ché
cao su thién nhiérhg epoxy hda vadic dau nghién ¢u phin ting aia cao su thién nhiéprig
epoxy héa (CSTNL-E) & ancol isoamylic, kho sat du trGc héa hc va do bén nhit cua
polime 6ng hyp dugc.
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2. THUC NGHIEM
2.1. Nguyén [gu, hoa ctit

- Cao su thién nhiérbhg c6 nhdém phenylldyazond cudi mach c6 ki lugng phan i
trung binh  Mn [9600duoc diéu ché tir bing phrong phéap &t mach cao su thién nhiénsb
phenylhyirazin/Fé* va oxi khéng khi theo quy trirtrgc mé & trong cong trinkia cong b [6].

- Ancol isoamylic, ceri amopi nitrat, axit 3-clo ppenzoic, phenylhjrazin, FeSQ7H,0,
diclometan va metandlrgc cung é@p bsi hang Merk puc).

2.2. Thi nghém
2.2.1.Piéu cl¥ cao su thién nhiéwhg epoxy hoa

Cho 1,0 gam axit 3-clo perbenzoic hoa tarétrtrongdiclometan vao dungidh cao su
thién nhién éng cé nhdm phenylirazon céi mach (khoi lwong phan & trung binh &

Mn [0.600) trong dung maticlometan(nong do 5,0 g/100 ml). Pin &ng dugc tién hanh trong
binh du thu tinh 3 @ c6 lp 6ng sinh han, nkt ké vaduoc khudy bing may khay tir & nhigt
d6 30°C trong 4 gb. Sau phn tng, bc va lai dung méibing may ét quay chan khong.8
phim dugc két taa trong metanol,ua nhiéu lan king metanol, sadé sy ¢ 60°C trong fi siy
chan khangtén khdi luong khéngdoi.

- Khéi lugng phani trung binh 8 (Mn) cia cao su thién nhiédng va cao su thién nhién
long epoxy héa (CSTNL-Eduoc xacdinh king phrong phap ap gt thim thiu hoi (Vapor
pressure osmomelryrén may Knauer-VPO-K700®(ic), st dung toluen lam dung méi va éh
chuin 1a polystiren

2.2.2. Plan #ng aia cao su thién nhié@hg epoxy hdadi ancol isoamylic

Hoa tan 3,64) CSTNL-E trong 80nl diclometan 6i cho vao binh &u hai & dung tich 250
ml dugc khudy déu bing may khdy tir, trongdé binh du duoc lap 6ng sinh han va cém nhigt
ké. Saudé thém vao dungidh 2,24g ancol isoamylic va 0,1¢ ceri amoni nitrat (ckt xGc tac).
Phan &ng duoc thee hién & 30 °C trong thi gian 48 gb. Loc tach dung ith va Kt taa bing
metanol sad6 nra sich sin phim bing nréc va dy khé ¢ 60°C dén khoi lwong khéngddi (higu
SUit phan (g 45 %).

2.3. Phrong phap xacdinh ham lwong mol nhom epoxy

Ham krong mol nhém epoxy trong CSTNL-Eroc xacdinh dra va $ liéu phd *H-NMR.
Phin (rng epoxy hoda cao suinl t6i sy chuyén dich lon cia tin héu proton nhém metyl, lam ah
tin hiéu proton olefin (5,14 ppm) va &uhién tin héu proton nhém metin (2,70 ppm) do proton
lién két truc tiép woi vong oxiran. Do & xen phi mot phin cia tin higu nhém metyl nén ham
lwong nhém epoxytuoc xacdinh dra vao t b cia dién tich lyp nhit caa tin héu cac proton
olefin va metin theo Bu thac [7]:

Az 70

%mol epoxy = 100%

As1a+ Az 70

470



Nghién ctru phan (mg gira ancol isoamylic va cao su thién nhién 16ng epoxy héa

2.4. Phrong phap khio sat du tric héa hoc vad bén nhigt

Céu tric héa hc aia polimeduoc khio sat ling ptd cong hrong tr hat nhan'H ghi trén
may ADVANCE 125 MHz @a hang BrukerBic) va ptd cong hrong tr hat nhan*3C do trén
may ADVANCE 500 MHz, dung mbi CDglai Vién Hoé e, Vién Han 1am Khoa éc va Cong
nghé Viét Nam.

Do bén nhiét cia polimedugc khio sat theo plong phap phan tich rdtitrong lwong va
dugc do trén may TGA/DTA Analyzer DTG 60H (Shimazdu, MliBan) voi toc do gia nhét 10
°C/phat, nhét d6 khao sét tr nhiét d6 phongdén 800°C trong mdi tedng khi nit.,

3. KET QUA VA THAO LUAN
3.1. Khao sét diu tric hoa hec cia cac polime

Trong pld 'H-NMR cua CSTNL-E, ngoai cadinh pto véi do dich chugn hoa fc dic
trung cho @u triccis -1,4-polyisoprenita CSTNL: & = 1,67 ppm (CH), 8 = 2,04 ppm (CH), &
= 5,13 ppm (CH), con quan satyhsy xuat hién cia dinh pto voi & = 2,70 ppm. Theo cack
qua nghién &u da cong b thi dinh pto véi & = 2,70 ppmla cia proton trong nhém metin (CH)
lién két truc tiép voi vong oxiran [7]. Qra vao 8 ligu ph "H-NMR va dra vao cong the & muc
2.3. chung té#a xacdinh dugc ham trong mol nhém epoxy trong CSTNL la 25 %.

Trong plo 'H-NMR (Hinh 1) @ia $in prim phin ung gita cao su thién nhién epoxy hoa
vé6i ancol isoamylic 8ng cho cadinh plb dic trung cho du triccis-1,4-polyisopren @a cao su
thién nhién va cao su thién nhién epoxy hoa. Ngbadn xit hién thém cadinh ptd & = 3,67
ppm vad = 3,47 ppm la tin kU ng hrong aia nhém OH trong phim aia phin tng My
vong epoxyd = 1,27 ppm la tin Bu odng hréng aia hai nhém Chitrong dic isoamyl.

8 7 6 5 4 3 2z 1 o ppm

Hinh 1.Ph *H-NMR sin phim phan ing gita CSTNL-E va ancol isoamylic.
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Ph C-NMR va DEPT da CSTNL-E i do chuyén dich hoa bc aia 5 nguyéntt
cacbon trongau triccis-1,4-polyisopren géa CSTNL: = 32,2 ppm (@, 8 = 135,0 ppm (), &
=125,1 ppm (g, 0 = 26,4 ppm (@), d= 23,4 ppm ().

=] (5:H3 H CH
2 3/ AN
1
CH, CH, CH,

Ngoai ra trong ph **C-NMR cia CSTNL-E con xét hién thém nhdu dinh ptd do sr
epoxy hoa céc liénék d6i trong CSTNL:5 = 134,3 ppm (§), & = 125,7 ppm (§, & = 23,9 ppm
(Cg), 6 =33,2 ppm (Q), = 22,3 ppm (&), 0 = 64,5 ppm (&), 6 = 60,8 ppm (), 6 = 27,1
ppm (Gy), 3 = 28,7 ppm (&), 8 = 135,7 ppm (&), 3 = 124,5 ppm (&), 3 = 134,7 ppm (), 5
=124,9 ppm (&), 0 = 26,2 ppm (&), 0 = 29,7 ppm (&) [8]-

NTRR | N
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Hinh 2.PH *C-NMR sin ptim phan tng gita CSTNL-E va ancol isoamylic.

Trong ptd *C-NMR (Hinh 2) Kt hop véi pho *C-DEPT @ia sin phim phin tng gira cao
su thién nhién epoxy ho&ivancol isoamylic ching t6i rh thiy ngoai nikng dinh pho dic
trung cho du traccis-1,4- -polyisopren cia b epoxy hoa va cadinh phd cua cacbon trong cao
su thién nhiéndng epoxy hoa con i hién thém nét sb dinh pl cua cac nguyénit cacbon
trong dic isoamyl:d = 24,7 ppmp = 23,8 (hai nhém metyl} = 22,4 ppm (nhém metilen) &
= 21,0 ppm (nhGm metin).
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19 20

Céac dt ligu pho *H-NMR va™®C-NMR ¢ trénda xac nin phan ing gita cao su thién nhién
epoxy hoa va ancol iscamyldd xdy ra¢ nhom epoxy vaysco mit cua goc isoamyl cung &
nhom hiroxyl trong é4n pham tao thanh.

3.2. Khio satd$ bén nhiét cia cac polime

Theo gin d6 TGA cia CSTNL-E (Hinh 3) ta fly d& xay ra mjt qua trinh gim nhigt 6 ro
rét tai 370,1°C va kibi lugng hao ht 1a 2,46 mg (42,38 %). Khi quan saimyito vi phan dTGA
ta thiy gid ti & 370,1°C twong tng Wi su giam khdi luong Xy ra nhanh &i toc do 0,468
mg/phdt.
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Hinh 3.Gian d6 TGA cia CSTNL-E.
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Trén giin 46 DTA (Hinh 3) cho thy c6 mbt qua trinh thu nigt ¢ nhiét do 368,3°C va nit
qua trinh éa nhét & nhiét do 426,7°C. Dya vao $ ligu va gin do ta thiy rang trén 196,6C thi
CSTNL-E hit dau bi phan lay va &i nhiét d6 368,3C CSTNL-E phan higmanh.

Tir gian ¢6 TGA (Hinh 4) @a sin ptim phin tng gita CSTNL-E i ancol isoamylic ta
thiy trong viing nhit d6 khao sat co #y ra hai quéa trinh gm khdi luong rd 6t & 246,5°C va
417,7°C wi sy thaydoi khdi luong xay ra Wi nhidu budc ké tiép, khéng tachai khoi nhau. T
lé¢ hao huit khéi lugng trong g & hai nhigt ¢o nay 1a 2,95 mg va 6,7 mg. Gidoan sauing Wi
d6 giam khbi lwong co tié do sr phan liy caa polime. Trén gin dd DTA ta thiy c6 hai qué trinh
toa nhit & 242,4°C va 444,8C. Nhr vay, polime @n pHim c6d6 bén nhiét thip hon so \6i
CSTNL-E.
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Hinh 4.Gian d5 TGA cia sin prim phin ¢tng gita CSTNL-E va ancol isoamylic.

4. KET LUAN

Trong cong trinh nay, ching taa diéu ché dugc CSTNL-E Wi ham krong mol nhém
epoxy la 25 %duoc xacdinh king $ liéu phd *H-NMR) bing phin ing aia cao su thién nhién
long c6 nhom phenyltirazon cbi mach wi axit 3-clo perbenzoiada sr dyng ancol isoamylic
dé mo vong epoxy ga CSTNL-E (xUc tac ceri amoni nitrat), nghiéruadiu tric héa he cia
cac polime Bng ptb cong hréng tir hat nhan'H va *°C ching minhda xay ra ptin ang mo vong
epoxy va g xut hién aia nhém hiroxyl cling nhém isoamyl trongus phim; khao satdo bén
nhiét caa cac polimatiéu ché dugc bing phrong phap TGA cho #ty sin prim phin tng gira
CSTNL-E wi ancol isoamylic c@d bén nhigt thip hon CSTNL-E.
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ABSTRACT

THE STUDY OF REACTION BETWEEN ISOAMYL ALCOHOL AND BPOXIDIZED
LIQUID NATURAL RUBBER

Le Duc Giang
Faculty of Chemistry, Vinh University, 182 Le Dusimh city, Nghe An province

Email: Leducgiang@gmail.com

Epoxidized liquid natural rubber with 25 % mol eptex content was prepared by reacting
phenylhydrazone terminated liquid natural rubbethvd-chloroperbenzoic acid. The reaction
between isoamyl alcohol and epoxidized liquid ratuabber catalysed by cerium ammonium
nitrate was achieved in dichloromethane soluticBORC. Structure of polymers was determined
by 'H-NMR and **C-NMR, thermal stability of polymers also was intigated by thermal
gravimetric analysis (TGA). The results showed that epoxide ring opening epoxidized units
lead to the formation of hydroxyl and isoamyl grewgnd thermal stability of product is lower
than epoxidized liquid natural rubber.

Keywords liquid natural rubber, epoxidized liquid naturabber, isoamyl alcohol.
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