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Abstract In order to prevent and reduce the fire explosion accidents in the process of manufacturing Dicumyl Peroxide (DCP), the thermal
hazard of DCP, DCP/20% sodium carbonate and DCP/20% phenol are studied by the Accelerating Rate Calorimeter (ARC) under adiabatic

environment. Their thermal stability characteristics, such as the onset exothermic temperature, the maximum temperature rise rate and the

time—to—maximum rate, and the exothermal curves, were obtained. The test data were corrected by thermal inertia factors. The compatibility

of DCP/20% sodium carbonate and DCP/20% phenol was calculated by using the theoretical model, consisting of two criteria: the initial

exothermic temperature and the average acceleration. It can be seen from the results that the initial exothermic temperature of DCP, DCP/

20% sodium carbonate and DCP/20% phenol are 97.47, 106.40 and 115.59°C, respectively. And the maximum temperature rise rates are
65.15, 2.15 and 3.44°C -min', respectively, and the average accelerations are 0.2977, 0.0077 and 0.0127. Sodium carbonate and phenol

have a good compatibility with DCP as catalysts in industrial yields; however, compared with phenol, sodium carbonate performs much

better in manufacturing DCP.
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Table 1 Samples and test conditions

wr apmay TP PSR R

/g Ig /C
1 DCP 0.8444 8.7836 50
2 DCP+20%Na,CO;  1.0236 8.7894 70
3 DCP+20%CHO 1.0218 8.7836 70
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Table 2 Measured thermal decomposition characteristics
of DCP and its mixture

DCP+20% DCP+20%

g

PURE S 8 DCP Na,CO, CHO
HpE N 6.39 5.49 5.41
WA AR E/C 97.47  106.40 115.59
WA PR T EH/(C-min™)  0.15 0.19 0.19
Y G THC 432.67 32353 327.79
B R THE R /(C min™) 65.15 2.15 3.44
Tpe K T 3R B ] /min 84322  639.07 608.16
BN B KR 7/ (MPa-g ™) 0.90 7.74 3.37
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Table 3 Calculated results of kinetic parameters for tests Nos. 1 to 3

FE i InA E./R WA R R T A/min™ AL BE E./(kJ-mol™) A TR S
1 42.79 19052.6 0.9906 5.67x10" 158.40 98.41~175.52
2 44.13 19237.1 0.9948 3.18x10" 159.94 106.68~157.23
3 47.34 20884.4 0.9953 5.29x10® 173.63 106.5~167.09
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Table 4 Calculated results of compatibility of DCP with catalysts

e TJ/C AT, /JC m,/(C+min™) t/min Shrc
1 97.47 77.11 65.15 218.83 0.2977
2 106.40 58.93 2.15 279.06 0.0077
3 115.59 60.59 3.44 270.57 0.0127
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