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1.MO PAU

Cao su thién nhi€n epoxy hod va cao su thién nhién léng epoxy hod (CSTNL-E) thudng
duogc didu ché bang phuong phdp epoxy hod cao su thién nhién va cao su thién nhién 16ng trong
dung dich béi hidroperoxit va axit fomic hodc axit axetic. Phuong phép nay c¢6 uu diém 12 tic
nhan phan mg 13 cdc hod chét sdn c6 va ré tién nhung thuong xay ra cic phan tng chuyén hod
va mo vong epoxy nén viéc dinh lugng ham luong nhém epoxy trong san phim khong chinh xdc
[1, 2]. Bé khac phyc nhuge diém d6, ching toi di sir dung axit 3-clo perbenzoic dé epoxy hoa
cao su thién nhién 16ng c¢6 nhém hydroxyl cudi mach (CSTNL-OH) nham diéu ché CSTNL-E ¢6
ham luong mol nhém epoxy khac nhau. CSTNL-E nay da dugc st dung dé bién tinh ting cudng
d6 bén nhya epoxy trén co so diglyxidyl ete bisphenol-A (nhya epoxy-DGEBA) [3].

2. THU'C NGHIEM

2.1. Ho4 chit

- Cao su thién nhién long c6 khdi lwong phén tir trung binh sd Mn khoang 4510 dugc diéu
ché bang phwong phdp cit mach cao su thién nhién béi tdc nhin Fenton quang hod
(Fe’*/H,0,/UV) theo quy trinh dd mé ta trong cong trinh [4].

- Axit 3-clo perbenzoic, metanol, diclometan (Aldrich).
2.2. Thi nghiém

_ Su dung luong xdc dinh axit 3-clo perbenzoic (tuy thudc vao ham lugng mol nhém epoxy
can diéu ché) hoa tan trudc trong CH,Cl, sau d6 cho tu tir vao dung dich CSTNL-OH (c6 khoi

luong phén tir trung binh s6 Mn khoang 4510) trong dung m6i CH,Cl, voi nong d6 5 g/ 100 ml.
Phan tng duoc tién hanh trong binh cau thuy tinh 3 ¢6, ¢6 lap ong sinh han, nhiét ke va dugc
khuay bang méy khudy tir & nhiét d6 25°C trong 2 gio. Sau d6 hdn hop phan ing tlep tuc duoc
khudy & nhiét do phong thém 6 gio ntra. Loc loai bo cén va loai dung mo6i CH,Cl, bang cit quay
chan khong. San pham dugc két tha trong metanol, rira nhidu lan véi metanol, sdy & 50°C trong
ta sdy chan khong dén khdi luong khong doi.
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2.3. Dung cu, thiét bi

- M4y khudy tir gia nhiét, binh cdu thuy tinh 3 ¢0, 6ng sinh han, mdy quay cat chan khong
Buchi Rotavapor R-114, ti sdy chan khong WTC-Binder.

- Khéi Iugng phan tir trung binh sé (Mn) ¢6 gié tri < 20000 ciia CSTNL-OH va CSTNL-E
dugc xdc dinh bang phuong phdp VPO trén mdy Knauer-VPO-K7000 (Dtrc) s dung toluen lam
dung moi va chat chuan la polystyren.

- Phé cong huong tir hat nhan 'H-NMR, “C-NMR va "“C-DEPT duoc thuc hién trén mdy
AVANCE cua hang Bruker (Dtic) tai Vién Hod hoc-Vién KH va CN Viét Nam.

- Pho hdng ngoai dugc do trén mdy IMPACT 410 (Diic) bang phuong phép tao mang tai
Vién Hod hoc - Vién Khoa hoc va Cong nghé Viét Nam.

3. KET QUA VA THAO LUAN

O day chiing t6i khoéng khao sét chi tiét timg diéu kién phan tng ma sir dung cic diéu kién
t6i wu da dugc cong bd [5] dé diéu ché cdc loai CSTNL-E ¢6 ham lugng mol epoxy khic nhau
bang cdch thay ddi ti 16 mol giita axit 3-clo perbenzoic va CSTNL-OH (bang 1). Do muc do
epoxy hod CSTNL-OH cang cao thi CSTNL-E cang cting va don, rat khé sir dung cho muc dich
bién tinh nhya epoxy-DGEBA sau nay nén ching toi chi khéng ché mic do epoxy hoé khoang
dudi 40% mol. Ham lugng mol nhém epoxy dugc xic dinh bang phuong phdp 'H-NMR [6].
Cao su thién nhién 1ong epoxy hod diéu ché dugc c6 mau tring nga, do cimg ting dan khi ham
lwgng nhoém epoxy tang.

Bang 1. Két qua diéu ché CSTNL-E bang phuong phap epoxy hod CSTNL-OH
(Mn = 4510) béi axit 3-clo perbenzoic

Axit 3-clo perbenzoic | CSTNL-OH Ham lwong nhom Khéi lwong phan tir
(mol) (mol) epoxy (% mol) trung binh (W)
1,82 x 107 7,35 % 107 5,0% 4565
2,05 x 10° 7,35 x 107 15,0% 4670
2,20 x 107 7,35 x 107 18,6% 4710
2,28 x 107 7,35 x 10° 20,0% 4730
2,32 x 107 7,35 % 107 21,4% 4740
2,45 x 107 7,35 % 107 25,0% 4780
2,60 x 10° 7,35 x 107 35,0% 4880

3.1. Khao sit céu triic ciia CSTNL-E bing phwong phap FTIR
Trong phd FTIR ciia CSTNL-E ¢6 cdc van phd dic trung cho cau tric cis-1,4-poliisopren

(cis-1,4-PIP). Ngoai ra, con xuét hién thém 'céc van ph(‘*)’ dac trung cho nhém epoxy dugc tao
thanh (876 cm™, 1224 cm™). Diéu d6 cho thay chi mot s6 lién két doi trong phan tir cao su bi
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epoxy héa. Két qua so sanh dit liu phé FTIR ctia CSTNL-OH va CSTNL-E duoc tap hop &

bang 2.
Bang 2. Két qua phan tich phd FTIR ciia CSTNL-OH va CSTNL-E
CSTNL-OH Nhém CSTNL-E Nhém nguyén tir
v (em™) Nguyén tir v (em™)

1663; 1720 C=CH 1666; 1736 C=CH
1381 CH; 1378 CH; (dao dong bién dang)
1447 CH, 1455 CH, (dao dong bién dang)

2866; 2959 CH;, CH, 2872 CH;,CH, (dao dong hoa tri)
3473 OH 3436 OH

876, 1224 Epoxy

3.2. Khio sit ciu triic cia CSTNL-E bing cic phwong phiap phd céng hwéng tir hat nhan
("H-NMR va “C-NMR va DEPT)

GIANG-LG1-CDC13-1H
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Hinh 1. Phd '"H-NMR ciia cao su thién nhién 16ng epoxy hod

Trong phé 'H-NMR (hinh 1) cia CSTNL-E, ngoai céc dinh phd voi do dich chuyén hod
hoc dic trung cho cAu tric cis -1,4-PIP cia CSTNL-OH: & = 1,67 ppm (CH3), & = 2,04 ppm
(CH,), & = 5,13 ppm (CH), con quan sat thiy su xudt hién cta dinh phd vé6i 8 = 2,70 ppm. Theo
céc két qua nghién ctru da cong bo [3] thi dinh phd voi & = 2,70 ppm 12 cta proton trong nhém
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metin (CH) }ién két truc tiép véi vong oxiran. Vach tin hiéu nay ~cﬁng duoc cac phé khoa hoc léy
lam co s¢ dé tinh toan dinh lugng ham lugng epoxy trong cic mau CSTNL-E bang phuong phép
1

H-NMR.

5 5 5
CH3\3_3C/H CH3\(2:_3C/H CH3\(%/:3C/H
s N4 A N4 i/ N4

«.—CH, CH,—CH, CH, — CH, CHy— o

Ngoai ra trong phd *C-NMR ctia CSTNL-E (hinh 2) con xuat hién thém nhiéu dinh phé do
su epoxy hod céc lién két doi trong CSTNL-OH: & = 134,3 ppm (Cy), 8 = 125,7 ppm (C;), & =
23,9 ppm (Cg), 6 = 33,2 ppm (Cy), 8 = 22,3 ppm (Cyp), & = 64,5 ppm (Cy;), & = 60,8 ppm (C),), d
=27,1 ppm (Cy3), 8 = 28,7 ppm (Cy4), & = 135,7 ppm (C;s), & = 124,5 ppm (Cy), & = 134,7 ppm
(Ci7), 8=124,9 ppm (Cy5), 8 = 26,2 ppm (C)y), & = 29,7 ppm (Cy).
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Hinh 2. Ph6 "C-NMR cua cao su thién nhién 1ong epoxy hod
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GIANG-LG1-CDCl3-C13CPD&DEPT -
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Hinh 3. Phd DEPT cua cao su thién nhién 1ong epoxy hod

Phd *C-NMR (hinh 3) va DEPT (hinh 4) cia CSTNL-E vdi d0 chuyén dich hod hoc cua 5
nguyén tr cacbon trong cAu tric cis-1,4-PIP cia CSTNL-OH la: 6 = 32,2 ppm (C)), d = 135,0
ppm (Cy), 8 = 125,1 ppm (C3), & = 26,4 ppm (C,), & = 23,4 ppm (Cs).

4. KET LUAN

Tir cdc két qua nghién ciru phd FTIR, 'H-NMR, "C-NMR va DEPT ciia CSTNL-E ¢6 thé
thdy rang CSTNL-E véi ham lugng mol epoxy khac nhau di duoc dleu ché bang phan ng giira
CSTNL-OH voi axit 3-clo perbenzoic. Cac loai CSTNL-E nay c6 céu triic vé co ban van giita
nguyén cau hinh cis-1,4-PIP cia CSTN ban du va da dugc st dung dé bién tinh ting cudng do
bén nhua epoxy-DGEBA [3].
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SUMMARY
EPOXIDATION OF HYDROXYL-TERMINATED LIQUID NATURAL RUBBER

BY 3-CHLOROPERBENZOIC ACID

The epoxidation reaction of hydroxyl-terminated liquid natural rubber (W ~4510) by 3-
chloroperbenzoic acid in dichloromethane at 25°C was studied. The FTIR, Be- NMR, 'H-NMR

and DEPT spectra show that epoxidized liquid natural rubber (%~4560+4880) has been
formed.
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