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Nonisothermal Kinetics of Free-radical Polymerization

of 2,2-Dinitropropyl Acrylate

ZHANG Gong-zheng, WANG Fang
(School of Chemical Engineering and Environment, Beijing Institutesof Technology. Beijing 100081 ,China)

Abstract: The free-radical bulk polymerization of 2, 2-dinitropropyl acrylate (DNPA) in the presence of 2,2'-
azobisisobutyronitrile (AIBN) was investigated by nonisothermal DSC method. Kissinger and Ozawa methods
were applied to determine the activation energy (E,) and reaction order of the free-radical polymerization. The
results show that the peak temperature of exothermig(polymerization increases with the increasing heating rate at
DSC curves in different heating rates. The reaction order,of nonisothermal polymerization of DNPA in the presence
of AIBN is approximately 1. The average activation®energy of the free-radical polymerization is (89. 34+ 1) k] «
mol .
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s DNPA/AIBN Table 1 DSC peak temperature of DNPA/AIBN
samples with different molar ratios at
1.3 DSC different heating rates
SEIKO DSC6200 o Tw/K
(K emin™!')  69.0 71.1 99.7 229. 2
DNPA/AIBN o 25mg
1 355.15  351.65  356.85 364. 95
Al ’ ( 40mL /min) ~ ~ ~
. 3 365.65  365.65  372.55 374. 25
’ 1.3.5,10 15 C/min 5 372.25 373.65  379.45 381. 95
25 C 180 C. In ° 10 381.35 381.65  387.55 388. 85
15 385.55  383.95  393.05 396. 75
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Fig. 1

DSC curves of the sample with molar ratio 69 of

DNPA and AIBN at different heating rates
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Table 2 Kinetic results obtained {from DSC
curves for DNPA/AIBN samples

n(DNPA) : E./(k] *mol ") r
n(AIBN)  Ozawa  Kissinger Ozawa Kissinger
69.0 94.2 92.3 0.9988 0.9983
71.1 85.8 84.1 0.9924 0.9925
99.7 83.2 81.2 0.9976 0.9973
229.2 97.6 95.6 0.9934 0.9924
90.2 88.3
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Fig. 2 The shape index of DSC curve
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Table 3 Nonisothermal polymerization orders of
DNPA/AIBN samples with different molar ratios

at different heating rates

@/ 7
(K «min ') 69. 0 71.1 99. 7 229.2
1 1. 40 1.39 1.17 1. 25
3 1.32 1.32 1. 14 1.27
5 1. 26 1. 28 1.13 1.08
10 1.31 1.25 111 1.07
15 1. 42 1. 42 1.23 0.97
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