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TOM T A T 

Cao su thien nhien long epoxy hoa co ham lugng moi epoxy 25 % da dupfc di6u che bSng 
phan ijng cua cao su thien nhien long co nhom phenylhydrazon v6i axit 3-cioperbenzoic. Phan 
frng gi&a ancol isoamylic va cao su thien nhien long epoxy hoa dugc thirc hi?n trong dung moi 
diclometan voi xuc tac la xeri amoni nifrat a 30 °C Cau true hoa hpc cua cdc polime dugc xac 
dinh bang phuang phap ph6 cong huong tu hat nhan ' H va ^^C, dp b6n nhi?t ciia cac polime 
dupe khao sat bang TGA. Cac ket qua nghien ciiu cho thay rang da xay ra phan ung ma vong 
epoxy dan den su tao thanh nhom hidroxyl va isoamyl frong san pham, dp ben nhi?t cua polime 
san pham phan ung thap hon so vai cao su thien nhien long epoxy hoa. 

Tic khoa: cao su thien nhien long, cao su thien nhien long epoxy hoa, ancol isoamylic. 

1. M 6 DAU 

Epoxy hoa cao su thien nhien va cao su thien nhien long da dugc nghien cuu nhSm cai tien 

cac tinh chat ca li cua cao su. Do trong phan tur cao su epoxy hoa co nhom epoxit (ete vong ba 

canh) nen co the tham gia cac phan irng cpng md vong vai cac tac nhan nucleophin (axit, amin, 

ancol,...) t^o thanh cac polime mai d8 mcr rpng kha nang ifrig d\mg cua cao su bien tinh nhu che 

t^o keo dan, vat lieu to hgp, bien tinh polime,... [1 - 3]. Phan ung cua cao su long epoxy hoa c6 

ham lugng moi epoxy 34 % vai axit 3,5-dinifrobenzoic frong dung moi xiclohexanon da dugc 

khao sat d nhiet dg khac nhau [4] va phan frng cua polyisopren epoxy hoa co ham lugng moi 

epoxy 20 % vai ancol benzylic, 2-phenyIetanol, 2-propen-l-ol, phenoxy etanol trong dung moi 

diclometan cung da dugc cong b6 [5]. Vi v$y, frong bai bao nay chung to! tiSn hanh dieu chS che 

cao su thien nhien long epoxy hoa va budc dSu nghien cuu phan ung cua cao su thien nhien long 

epoxy hoa (CSTNL-E) vai ancol isoamylic, khao sat cau triic hoa hgc va dp ben nhi$t ciia 

polime tong hgp dugc. 
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2. THV*C NGHIfM 

2.1. Nguyen lieu, hoa chat 

- Cao su thien nhien long co nhom phenylhydrazon d cuoi mach cd khoi lugng phan td 

tmng binh so Mn~9600 dugc di8u che tu bing phuong phap cSt mach cao su thien nhien bdi 

phenylhydrazin/Fe^^ va oxi khong khi theo quy frinh dugc mo ta trong cong frinh da cong bo [6]. 

- Ancol isoamylic, ceri amoni nitrat, axit 3-clo perbenzoic, phenylhydrazin, FeS04.7H20, 

diclometan va metanol dugc cung ckp bdi hang Merk (Diic). 

2.2. Thi nghiem 

2.2.1. Dieu che cao su thien nhien long epoxy hoa 

Cho 1,0 gam axit 3-clo perbenzoic hoa tan tmdc trong diclometan vao dung djch cao su 

thi^n nhiSn long cd nhom phenylhidrazon cu6i mach (khdi lugng phSn tijr trung binh so 

M«-9.600) trong dung moi diclometan (ndng dp 5,0 g/l 00 ml). Phan dng dugc ti8n hanh trong 

binh cku thuy tinh 3 c6 cd lap dng sinh han, nhiet k6 va dugc khuay bSng may khuSy tiJr d nhi$t 

dp 30 "C trong 4 gid. Sau phan ung, Ipc va loai dung mdi bSng may cat quay chan khdng. San 

pham dugc ket tua frong metanol, rira nhigu ISn bing metanol, sau do say d 60 °C trong tii say 

chan khdng d6n khdi lugng khdng ddi. 

- Khdi lugng phan tu frung binh sd (M« ) cua cao su thien nhien Idng va cao su thien nhien 

Idng epoxy hda (CSTNL-E) dugc xac dinh bSng phuang phap ap su4t thSm than hai {Vapor 

pressure osmometry) fren may Knauer-VPO-K7000 (Die), su dung toluen lam dung mdi va chat 

chu§n la polystiren. 

2.2.2. Phan irng cua cao su thien nhien long epoxy hoa vdi ancol isoamylic 

Hoa tan 3,64 g CSTNL-E frong 80 ml diclometan rdi cho vao binh c4u hai cd dung tich 250 

ml dugc khuay deu bang may khuay tii, trong dd binh cku dugc lap dng sinh ban va cd cSm nhl?t 

ke. Sau dd them vao dung dich 2,24 g ancol isoamylic va 0,14 g ceri amoni nitrat (chSt xiic tac). 

Phan ling dugc thuc hipn d 30 "C frong thdi gian 48 gid. Lgc tach dung djch va kit hia b3ng 

metanol sau do nia sach san pham bang nude va sSy khd d 60 "C d8n khdi lugng khdng doi (hi?u 

sukx phan ling 45 %). 

2.3. Phuomg phap xac dinh ham luong moi nhom epoxy 

Ham lugng moi nhdm epoxy trong CSTNL-E dugc xac djnh d r̂a va so li§u pho ' H - N M R . 

Phan ling epoxy hoa cao su din tdi su chuyan dich Idn ciia tin hi?u proton nhdm metyl, lam mat 

tin hipu proton olefin (5,14 ppm) va xudt hi?n tin hi^u proton nhdm metin (2,70 ppm) do proton 
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Nghidn cOv phSn Cmg giO-a ancol isoamylic vd cao su thien nhi&n Idng epoxy hda 

liSn ket true tigp vdi vdng oxiran. Do s\[ xen phii mpt phan ciia tin hieu nhdm metyl nen ham 

lugng nhom epoxy dugc xac djnh dua vao ti so ciia di$n tich hgp nhk ciia tin hieu cac proton 

olefin va metin theo bl6u thiic [7]: 

%mol epoxy = ^^^— 100% 
^5,14 + ^2^70 

2.4. Phuo-ng phap khao s^t cau true hoa hoc va d$ ben nhiet 

Cau triic hda hpc ciia polime dugc khao sat bang phd cpng hudng tir hat nhan ' H ghi tren 

may ADVANCE 125 MHz cua hang Bmker (Diic) va phd cpng hudng tii hat nhan '̂ C do fren 

may ADVANCE 500 MHz, dung mdi CDCI3 tai Vi?n Hoa hgc, Vien Han lam Khoa hpc va Cdng 

nghe Viet Nam. 

Dg ben nhiet ciia polime dugc khao sat theo phuang phap phan tich nhi?t frpng lugng va 

dugc do tren may TGA/DTA Analyzer DTG 60H (Shimazdu, Nhat Ban) vdi toe dp gia nhiet 10 

°C/phiJt, nhiet dp khao sat tu nhiet dp phdng d€n 800 °C trong mdi trudng khi nitg. 

3. KET QUA VA THAO LUAN 

3.1. Khao sat cau true hoa b9C cua cac polime 

Trong phd ' H - N M R ciia CSTNL-E, ngoai cac dinh phd vdi dp djch chuy8n hoa hpc d§c 

trung cho cku true cis -1,4-polyisopren ciia CSTNL: 5 = 1,67 ppm (CH3), 5 = 2,04 ppm (CH2), 5 

= 5,13 ppm (CH), cdn quan sat thSy sir xukt hi?n ciia dinh phd vdi 5 = 2,70 ppm. Theo cac ket 

qua nghien ciiu da cdng bd thi dinh phd vdi 8 = 2,70 ppm la ciia proton frong nhdm metin (CH) 

lien k6t tivc tidp vdi vdng oxiran [7]. Dua vao so li?u phd ' H - N M R va dga vao cdng thuc d muc 

2.3. chung tdi da xac djnh dugc ham lugng moi nhdm epoxy frong CSTNL la 25 %. 

Trong phd ' H - N M R (Hinh 1) ciia san pham phan ling giira cao su thien nhien epoxy hoa 

vdi ancol isoamylic cung cho cac dinh phd dac trung cho cau tnic c«-l,4-poIyisopren ciia cao su 

thien nhien va cao su thi^n nhien epoxy hoa. Ngoai ra cdn xuSt hi§n th8m cac dinh pho 5 = 3,67 

ppm va 6 ^ 3,47 ppm la tin hieu cdng hudng ciia nhdm OH frong san pham cua phan ling md 

vong epoxy; 5 = 1,27 ppm la tin hieu cdng hudng cua hai nhdm CH3 trong goc isoamyl. 
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Hinh 1. Ph6 'H-NMR san pham phan ling gitta CSTNL-E va ancol isoamylic 

Phd '^C-NMR va DEPT ciia CSTNL-E vdi do chuyen dich hoa hpc ciia 5 nguyen tir 
cacbon frong cau tnic cw-1,4-polyisopren ciia CSTNL: 8 = 32,2 ppm (Cj), 5 = 135,0 ppm (Cj), 8 
= 125,1 ppm (C3), 8 = 26,4 ppm (C4), 5 - 23,4 ppm (C5). 
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Ngoai ra frong phd C-NMR cua CSTNL-E cdn xuat hien them nhi6u dinh phd do sir 
epoxy hoa cac lien kat ddi frong CSTNL: 5 = 134,3 ppm {C^), 5 = 125,7 ppm (C7), 5 = 23,9 ppm 
(Cs), 8 = 33,2 ppm (C9), 8 = 22,3 ppm (C,o), 5 - 64,5 ppm (Cu), 8 - 60,8 ppm (Cn), 8 = 27,1 
ppm (C13), 8 = 28,7 ppm (CM), 8 - 135,7 ppm (C,;), 8 = 124,5 ppm (Ce), 5 = 134,7 ppm (C,,), 8 
= 124,9 ppm (C,s), 5 = 26,2 ppm (C19), 8 = 29,7 ppm (C^o) [8]. 

Trong phd '^C-NMR (hinh 2) ket hgp vdi phd '^C-DEPT cua san pham phan ling giira cao 

su thien nhien epoxy hoa vdi ancol isoamylic chiing tdi nhan thay ngoai nhifrig dinh phd dac 

tnmg cho cau tnic cw-l,4-poIyisopren chua bj epoxy hoa va cac dinh phd ciia cacbon trong cao 

su thien nhien long epoxy hoa cdn xuat hiSn them mdt sd dinh phd cua cac nguyen tii cacbon 

frong gdc isoamyl: 8 ^ 24,7 ppm, 8 = 23,8 (hai nhdm metyl), S = 22,4 ppm (nhdm metilen) va S 

= 21,0 ppm (nhdm metin). 
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Nghi§n cim phin &ng giOa ancol isoamylic v^ cao su thi&n nhi§n long epoxy hda 
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Htnh 2. Pho '̂ C-NMR san phlm phan ung gi&a CSTNL-E va ancol isoamylic. 
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Cac dir lieu pho ' H - N M R va '^C-NMR d tren da xac nhan phan ling giira cao su thien nhien 

epoxy hoa va ancol isoamylic da xay ra d nhdm epoxy va su cd mat cua goc isoamyl cimg vdi 

nhdm hidroxyl trong san phSm tao thanh. 

3.2. Khao sat dp ben nhiet cua cac polime 

Theo gian dd TGA ciia CSTNL-E (hinh 3) ta thky da xay ra mdt qua trinh giam nhigt dp ro 

ret tai 370,1 "C va khdi lugng hao hut la 2,46 mg (42,38 %). Khi quan sat gian dd vi phan dTGA 

ta thiy gia tri d 370,1 °C tuang irng vdi sir giam khoi lugng xay ra nhanh vdi tdc do 0,468 

mg/phiit. 

Tren gian dd DTA (hinh 3) cho thay cd mdt qua trinh thu nhiet d nhiet do 368,3 "C va mpt 
qua trinh tda nhiet d nhiet dp 426,7 °C. Dira vao sd lieu va gian do ta th§y rang tren 196,6 ''C thi 
CSTNL-E bat dau bj phan hiiy va tai nhiet dp 368,3"C CSTNL-E phan buy manh. 
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Hinh 3. Gian d6 TGA ciia CSTNL-E. 

Tu gian do TGA (hinh 4) ciia san pham phan irng giiia CSTNL-E vdi ancol isoamylic ta 

thay trong viing nhiet dp khao sat cd xay ra hai qua trinh giam khdi lugng ro ret d 246,5 "̂C va 



Nghien ciru phan O-ng gid-a ancol isoamylic v^ cao su thien nhien long epoxy hda 

417,7 C vdi sir thay ddi khdi lugng xay ra vdi nhieu budc ke tiep, khdng tach rdi khdi nhau. Ti 
!e hao hut khdi lugng tuong ling d hai nhiet dp nay la 2,95 mg va 6,7 mg. Giai doan sau ifrig vdi 
dp giam khdi lugng cd the do sir phan hiiy cua polime. Tren gian do DTA ta thay cd hai qua trinh 
tda nhiet d 242,4 °C va 444,8 "C. Nhu vay, polime san phSm cd dp ben nhiet thSp hem so vdi 
CSTNL-E. 
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Hinh 4. Gian do TGA cda san pham phan irng giCra CSTNL-E yk ancol isoamylic. 

4. KET LUAN 

Trong cdng trinh nay, chiing tdi da dieu che dugc CSTNL-E vdi ham lugng moi nhdm 
epoxy la 25 % (dugc xac dinh bang sd lieu phd ' H - N M R ) bSng phan ling ciia cao su thien nhien 
Idng cd nhdm phenylhidrazon cuoi mach vdi axit 3-cIo perbenzoic; da sir dung ancol isoamylic 
dh md vdng epoxy cua CSTNL-E (xiic tac ceri amoni nitrat), nghien ciiu cau tnic hda hpc cua 
cac polime bang phd cpng hudng tir hat nhan ' H va '̂ C chiing minh da xay ra phan ling md vdng 
epoxy va sir xuSt hi?n ciia nhdm hidroxyl ciing nhdm isoamyl trong san phSm; khao sat dp b6n 
nhiet cua cac polime di^u ch6 dugc bang phuang phap TGA cho thay san pham phan ung giu'a 
CSTNL-E vdi ancol isoamylic cd dp ben nhiet thSp hon CSTNL-E. 
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Epoxidized liquid natural mbber with 25 % moi epoxide content was prepared by reacting 
phenylhydrazone terminated liquid natural rubber with 3-chloroperbenzoic acid. The reaction 
between isoamyl alcohol and epoxidized liquid natural mbber catalysed by cerium ammonium 
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nifrate was achieved in dichloromethane solution at 30 "C. Stmcture of polymers was determined 
by ' H - N M R 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 isoamyl groups and thermal stability of product is lower 
than epoxidized liquid natural rubber. 

Keywords: liquid natural rubber, epoxidized liquid natural mbber, isoamyl alcohol. 




