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o 0.2 0.3 0.4 0.5 0.6 0.7 0.8
E/ XJ*ml™' 92. 50 91.09 90. 11 91.89 105. 78 98. 31 107. 32
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Table 3 Thermodynamic parameters in fusion process of aspirin
No. Tn/K T,/K AH./KJ * mol™' ASw/J * mol™'+ K™!
1 409. 44 414. 67 28. 71 70.12
2 409. 40 414. 77 29.79 72.76
3 408. 98 414. 79 29.03 70. 98
4 409. 02 414. 42 29.43 71.95
5 409. 11 414. 52 28. 89 70. 62
Mean value 409. 19 414. 67 29. 17 71.09
+ Stand. deviation + 0.22 + 0.18 + 0.41 + 1.06
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Studies on Thermal Decomposition Mechanism and Kinetics of Aspirin*

XuFen  SunLi-Xian  Tan Zhi-Cheng  Liang Jian-Guo'  Zhou Dan-Hong®  Di You-Ying Lan Xiao-Zheng  Zhang Tao
( Material Thermochemistry Laboratory, Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023;
" Hunan Institute of Drug Detection, Changsha — 410000;  * Department of Chemistry, Liaoning Normal University,

Dalian 116029)

Abstract The mechanism of thermal decomposition of aspirin was studied by both thermogravimetry and
Mayer bond orders calculated by Cerius2 software. The parameters of thermal decomposition kinetics for aspirin,
such as activation energy ( E), reaction order (7n) and frequency factor (A) were obtained by thermogravime-
try. The kinetic equation of thermal decomposition of aspirin is expressed as:
da/dt=4.74x10"[exp( = (100. 34 £5.18) x10*/ RT) ] (1 — a)*#*"?

Melting point, molar enthalpy and entropy of fusion of aspirin were examined to be (409. 19 +0.22) K, (29. 17 +
0.41) kJ * mol~" and (71.09£1.06) J * mol~' + K", respectively, by means of DSC with a rising temperature
program. The results obtained show that theoretical mass-loss derived from Mayer bond orders of aspirin is in very

good agreement with that obtained from thermogravimetry experiment.

Keywords:  Aspirin,  Quantum chemistry calculation, ~ Mechanism and kinetics of thermal decomposition,

Thermogravimetry,  Differential scanning calorimetry (DSC)
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