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Table 1 Thermodynamic results of the 30%DCBP/ benzene solutions

Mass/g ¢ Tonset! K TrinalK ATaIK ATt /(K min™)
2.00 2.77 338.71 359.56 20.85 0.12
2.99 2.18 331.75 377.69 45.94 0.77
3.99 1.89 331.92 386.65 54.73 1.80
4.99 171 333.01 394.02 61.01 2.24

a): AT,q is the adiabatic temperature rise, which is calculated by subtracting Trina from Tonget.
b): dTxdt™ e represents the maximum temperature rise rate of the sample during the reaction.
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Table 2 Some widely used reaction models in self-reactive chemicals thermal decomposition kinetics

Number f(a) Description
1 (1-0)*® n-order model
2 (1-a)*® n-order model
3 (1-0)** n-order model
4 (1-0)*? n-order model
5 (1-0)*® n-order model
6 o (1-a) Sestak-Berggen model
7 a®® (1-0)*7 Sestak-Berggen model
8 (1-0)+a*(1-a)? Autocatalytic model
9 (1-0)*+a(1-a) Autocatalytic model
10 (1-a)(a+0.5) Simple autocatalytic model
11 (1-a)*(a?+0.5) Simple autocatalytic model
12 (1-0)(a*+0.8) Simple autocatalytic model
13 (1-0)*%(o?+0.5) Simple autocatalytic model
14 2(1-0) [-In(1-0)] Avrami-Erofeev model
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Table 3 Thermodynamic results of the 30%DCBP/benzene solutions with different NaOH concentration

Samples Mass/g ) Tonset/K Ttinal /K ATalK dT >t e (k min™)
30%DCBP/benzene 2.00 2.77 332.02 350.56 18.54 0.14
solutions 2.99 2.18 332.08 353.55 21.47 0.16
(10:1 3.99 1.89 332.26 364.54 32.28 0.24
10%NaOH/H,0 4.99 1.71 333.18 373.94 40.76 0.43
30%DCBP/benzene 2.00 2.77 322.05 333.79 11.74 0.09
solutions 3.00 2.18 321.93 354.69 32.76 0.27
(10:1 4.00 1.89 322.05 359.22 37.17 0.42
30%NaOH/H;0 5.00 1.71 317.06 364.11 47.05 0.63

HI3% 1 F13E 3 i) 2 S 400 B2 0T EERT A, NaOH I AL 73 DCBP/ 2 43 ifd I ST A B
By, RTINS, BRI BONFEAR . BRI R A7 AE ) DCBP/ VR ¥ WA 73 i S NL IR i KR
JEFRARE EOA IR /Z NaOH 7K, 330 ARC fnhad 72— A E oK Ric. S81 8 NaOH
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Effect of Alkali on the Thermal Decomposition of 2,4-Dichlorobenzoyl
Peroxide in Benzene Solution in Adiabatic Environment

ZHANG Xingcit, LIN Jichao?, DING Jiong®, HU Dongfang®, YE Shuliang®

1.Institute of Industry and Trade Measurement Technique, China Jiliang University, Hangzhou 310018, China;

2.Shandong Jinte Safety Technology Company Limited, Taian 271028, China

Abstract: In order to study the effect of alkali on the thermal decomposition characteristics of
2,4-dichlorobenzoyl peroxide (DCBP) in benzene solution, the experiments of 30%DCBP/benzene solutions
with different thermal inertia factors and 30%DCBP/benzene solutions mixed with NaOH/H,O were carried
out by accelerating rate calorimeter, the thermokinetic calculation was carried out by model-free method, and
corresponding reaction models were studied combined with Kinetic compensation effect. The results showed
that DCBP/benzene solutions began to decompose at 333.15 K. After adding alkali, the activation energy of
DCBP/benzene solutions decreased, the reaction model of DCBP/benzene solutions was more complex and
the decomposition heat release and heat release rate decreased. With the increase of alkali concentration, the
onset temperature of thermal decomposition reaction of DCBP/benzene solutions was lower. The existence
of NaOH promoted the thermal decomposition of DCBP/benzene solutions and increased the possibility of
thermal runaway, but reduced its severity. In industrial processes such as the use and transportation of DCBP,
the temperature should be controlled while avoiding mixing with alkalis.

Key words: accelerating rate calorimeter; 2,4-dichlorobenzoyl peroxide; the kinetic compensation effect;

differential isoconversional method; thermokinetics
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