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Table 1 Hydroxyl equivalent and number-average molecular
weight of CTPB

sample hydroxyl equivalent (mg KOH/g) M, functionality
HTPB 42.56 2720 2.06
CTPB 36.98 3086 2.03

Note: M, is number-average molecular weight.
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Table 2  Effect of molar ratio of NaOH/CTPB on epoxy value

n(NaOH) /n(CTPB) 2.1/1 2.2 2.3/ 2.4

epoxy value 0.0432 0.0491 0.0548 0.0546
degree of ring-closing/%  65.26 74.17 82.78 82.48

2 2 nf ), n(NaOH) /n(CTPB) =2.1/1 K} ,ETPB
PR SRR/ IN , R PR R, ST A 58 42 Bl A A 49
I, FRAEE R S 3R R AR HE R, 24 n(NaOH) /n(CTPB) =
2.3/1 I, B A W OB — KR fE, Bk,
n(NaOH)/n(CTPB) =2.3/1,
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Table 3  Effect of reaction temperature on epoxy value
temperature/°C 0 15 30 50 80
epoxy value 0.0545 0.0547 0.0549 0.0546 0.0542
degree of

. s 82.33 82.63 82.93 82.48 81.87
ring-closing/ %

fi 3 vl 0L, R R EE X ETPB R SEAE 15 M 8 /N o
xS B ERAE R B R N B E (15 ~30 °C)
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Table 4 Effect of reaction time on epoxy value
time/h 0.5 1 2 3 4
epoxy value 0.0497 0.0525 0.0542 0.0548 0.0549
degree of

» . 75.07 79.31 81.87 82.78 82.93
ring-closing/ %
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Table 5 Curing condition of different curing agent

curing agent curing temperature/°C curing time

2-methylimidazole 75 0.5 h

methyl-hexaphthalic

anhydride 80 14d

polyamide 650 50 4d
4% B®
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Synthesis of Epoxy Terminated Polybutadiene

LI Na, GAN Xiao-xian, MO Hong-chang, LI Lei, LU Xian-ming, HAN Tao
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract. Chloropolyether terminated polybutadiene (CTPB) was synthesized with hydroxyl terminated polybutadiene (HTPB) as
initiator and boron-trifluoride etherate as catalyst by cationic ring-opening polymerization of epichlorohydrin. Epoxy terminated
polybutadiene(ETPB) with epoxy value of 0.0549 was synthesized by ring-closing reaction of CTPB under basic conditions. The
effects of NaOH/CTPB molar ratio, reaction temperature and reaction time on ring-closing reaction were discussed. Curing
procedures of different curing agents on ETPB were examined. Results show that polyamide 650 is good curing agent of ETPB. The
tensile strength and elongation of the cured sample is 4.5 —=5.1 MPa and 150% -180% ,respectively.

Key words: polymer chemistry; hydroxyl terminated polybutadiene( HTPB) ; isocyanate; ring-closing reaction; epoxy value
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