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Fig.1  GPC spectrum of the rude product of PECH
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Fig.2  FTIR spectrum of PECH using bisphenol A as initiator
373
1.62 373
(|3H37.136.8 §H2Cl 367
— C ()—CHZ—CH—O}H2 81
du 363 367 "
’ 395
3.63
1.62
7.13 6.8 W K 281
.J\/k b il TRV N
30 25 20

75 70 65 60 55 50 45 40 35
5

4 W A KRG F N PECH My #% wEthiE H 3%

BRI A AR B ] R AR 22, A X 2y
TR AW AR . SR KB, R ] EDMC fiEfE
A PECH A9 REJE W 2 & T B B 7 R & PECH
MR REL, T H AR R A R B RE L, X EEH N
EDMC fitfe ECH 19 R G HLHN B AL 5, A2 LA
B8 3R I A B [ e B2, TR MG 2R 45 7% 0 vh /N o0 1
SRR EREE R TR RE AR 1k
BAFRAE SR A5 ROV R A A 1045, PRI S B 2 P R AT UAR
7 ik e PR [) R JEE B A6 70
1688

4500 4000 35'00 3000 2500 2000 1500 1000 500
wavenumber / cm’”

B3 THEIC Kil2th7 A PECH 120 /M

Fig.3 FTIR spectrum of PECH using THEIC as initiator
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Fig.4 'H NMR spectrum of PECH using bisphenol A as initiator Fig.5 'H NMR spectrum of PECH using THEIC as initiator
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Table 1  Effect of different initiators on the properties of PECH
initiator yield/% M, PDI OH/mgKOH - g~! f product color
THEIC 80.4 2986 1.52 55.42 2.95 yellow
Bisphenol A 95.2 2942 1.47 36.61 1.92 pale yellow

Note: M, ,PDI,OH, f represents number average molecular, polydispersity, hydroxyl value,functionality, respectively.
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Table 2  Effect of feeding styles on the properties of PECH
. reaction yield  product
M
feeding style time/h " PDI /% color
gradual dropwise 5 g 2942 1.47 95.2 P
addition method yellow
one step dropwise 2936 1.69 87.0 yellow

addition method
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Table 3  Effect of catalyst amount on the properties of PECH
catalyst amount/g yield/% M, PDI
0.122 84.7 2783 1.38
0.135 95.2 2942 1.47
0.162 96.8 2982 1.52
0.189 96.6 2975 1.55

Note: Amount of ECH is 270'g,22.2 g bisphenol A is used as initiation

agent.
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Table 4  Effect of reaction temperature on the properties of
PECH
reaction reaction .
temperature  time ﬂzld M, PDI g(r)(;(()i:mt
/°C /h
110 5.0 75.6 2899 1.32  very light yellow
120 4.0 80.0 2918 1.39  very light yellow
125 4.0 90.8 2938 1.46 pale yellow
128 3.8 95.2 2942 1.47  pale yellow
135 3.8 96. 1 2945 1.53 yellow
145 3.8 89.6 2932 1.69 dark yellow
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Synthesis and Characterization of Polyepichlorohydrin with Terminal Hydroxyl

SUN Zhao-ren, GU Yao, SUN Dong-dong
(Key Laboratory of Rubber-plastics, Ministry of Education, Qingdao University of Science and Technology, Qingdao 266042, China )

Abstract. Using emulsion double metal cyanide (EDMC) complex instead of Lewis acids etc as catalyst the hydroxyl terminated
polyepichlorohydrin ( PECH) with high relative molecular mass( M,, ) and narrow distribution was synthesized by ring-opening
polymerization of epichlorohydrin (ECH). The PECH obtained can be used to prepare energetic azide binders with top quality.
The key factors influencing the ECH’s polymerization were studied, including initiators, addition method of monomer, dosage of
catalysts,and reaction time. Results show that the functionality of PECH varies as types of initiators. The increase of catalyst dosage
and the rise of reaction temperature result in higher M, of PECH. To add the monomer droprise continuosly could be helpful to
improve the polymerization. The yield of PECH reaches more than 95% on the conditions listed below: bisphenol A as initiator,
catalyst dosage of 0.05% (based on resulting PECH mass) , reaction temperature of 128 °C. The M,, of PECH can be adjusted by
varying the molar ratio of monomer to initiator. The functionality of the synthesized PECH was calculated based on f= ( OH value/
M,,) /56100 and found to be of 2 =3. The PECH structure was identified by FTIR,"H NMR,and GPC.

Key words: polymer chemistry; epichlorohydrin (ECH) ; ring-opening polymerization; double metal cyanide (DMC)

CLC number: TJ55 Document code: A DOI: 10.3969/j.issn.1006-9941.2010.01.007

Chinese Journal of Energetic Materials, Vol. 18, No.1, 2010 (24 —28) e At H WwWw. energetic-materials. org. cn

¥
m
o



