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Table 1 The DSC data of 3 wt% PBPCS/E-51/MeTHPA at different heating rates

Heating rates ( K/min) Initial temperature (°C)

Final temperature ( °C)

Reaction time ( min) Reaction heat (J/g)

5 97.13
10 103.93
15 110. 45
20 114.95

142. 12 8.998 197.76
150. 49 4.656 244.27
160. 07 3.308 248. 61
164. 83 2. 494 259.75
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Fig. 1 DSC curves of PBPCS/E-51/MeTHPA at different heating rates: (a) 1 wt% PBPCS, (b) 2 wt% PBPCS, (c¢) 3 wt% PBPCS,

(d) 4 wt% PBPCS and (e) 5 wt% PBPCS

Table 2 The curing temperature values of PBPCS/E-51/MeTHPA

Curing system

Gelation temperature (°C)

Curing temperature (°C)

Post treatment temperature (°C)

1 wt% PBPCS/E-51/MeTHPA

2 wt% PBPCS/E-51/MeTHPA

3 wt% PBPCS/E-51/MeTHPA

4 wt% PBPCS/E-51/MeTHPA

5 wt% PBPCS/E-51/MeTHPA

90. 81
92.26
91. 62
91.75

92. 65

118.92

121.79

117.09

120. 42

120. 76

138.59
140. 77
134.95
139.23

139. 42
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Fig. 2 B-T curves of extrapolation method (a) 1 wt% PBPCS, (b) 2 wt% PBPCS, (c¢) 3 wt% PBPCS, (d) 4 wt% PBPCS and (e) 5
wt% PBPCS
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Table 3 The kinetic parameters of curing reaction of PBPCS/E-51/MeTHPA

Apparent activation energy (kJ/mol)

Reaction order

System
Kissinger method

Ozawa method

1 wt% PBPCS/E-51/MeTHPA 74.03
2 wi% PBPCS/E-51/MeTHPA 80. 14
3 wi% PBPCS/E-51/MeTHPA 80. 12
4 wt% PBPCS/E-51/MeTHPA 80.03
5 wt% PBPCS/E-51/MeTHPA 82.36

E-51/MeTHPA!"! 73.13
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Fig. 3 Fitting curves of Kissinger equation
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Fig. 4 Fitting curves of Ozawa equation
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NON-ISOTHERMAL CURE KINETICS OF MESOGEN-JACKETED
LIQUID CRYSTAL POLYMER PBPCS MODIFIED EPOXY RESIN

Xiao-jing Li', Chun-peng Chai', Chang-feng Li', Guo-ping Li', Yun-jun Luo',
Xing-he Fan®, Zhi-hao Shen®, Qi-feng Zhou®
(' School of Materials Science & Engineering , Beijing Institute and Technology, Beijing 100081)
(* Beijing National Laboratory for Molecular Sciences, Key Laboratory of Polymer Chemistry and Physics of Ministry of Education ,

College of Chemistry and Molecular Engineering , Peking University, Beijing 100871)

Abstract Curing process and curing kinetics of poly {2,5-bis[ (4-butyloxyphenyl) oxycarbonyl] styrene/
epoxy resin/methyl tetrahydrophthalic anhydride, PBPCS/E-51/MeTHPA, systems were investigated by
differential scanning calorimetry ( DSC) using the non-isothermal method under different heating rates.
Apparent activation energy of the curing systems was calculated by Kissinger method and Ozawa method
respectively, and the reaction series were computed by means of Crane formula,then the kinetic equation was
concluded. The results indicated that the curing process of the curing reactions followed the first order reaction,
and the addition of PBPCS didn’ t change the curing mechanism of epoxy resin. So mesogen-jacketed liquid
crystal polymers could be used for the modification research of epoxy resin. Based on the data of DSC, the
optimized curing process of the curing systems is 90 C/2h—120 C/2h—140 °C/1. 5h. The results would
provide a theoretical basis for curing, performance test and application of PBPCS/E-51/MeTHPA systems, and
for epoxy resins modified with mesogen-jacketed liquid crystal polymers.

Keywords Epoxy resin, Mesogen-jacked liquid crystal polymer, Cure kinetics, Modify



