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Table 1 C/KNO, Sample with different proportions

sample 1* 2# 3* 4% 5% 6*

C/KNO, 100/0 95/5 90/10 85/15 80/20 0/100

2.2 ¥

TG-DSC LB B, MBS AR N, S, Sl A R
20 mL/min, BURE 2R O = AL ZRHHR, S YN =
AL AR TR R N 20 K - min ', SZEGIEEE S 17
Sl B Bl 45 1 76 30 ~ 1200 °C, Ho i KE & i P 915 B 40
P24 7E 30 ~1000 °C,
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Fig.1 TG-DSC curves of C/KNO, at 20 K - min "'
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Table 2 DSC data of C/KNO, at 20 K - min ™'
peak enthaply of initial end
C/KNO;  temperature reaction temperature temperature
/°C /)-g! /°C /°C
* 948.8 -1720 916.7 -
2# 944.4 324.0 889.0 988.2
3* 849.0 316.6 829.9 905.1
4% 870.5 501.5 824.6 907.0
5% 950.3 987.2 913.5 979.3
6" 796.8 3566 625.6 855.4
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Fig.2 TG-DSC curves of 3" sample at different heating rates
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Table 3 DSC data of sample 3" at different heating rates

B peak reaction initial end

K .., temperature heat temperature  temperature
min /°C /)-g™ /°C /°C

5 848.64 141.4 818 913

10 869. 64 668.7 814 910

15 850.18 234.6 815 904

20 851.06 316.6 816 901
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Fig.3 E and A values vs extent of conversion («a) curves for

sample 3"
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Table 4 The apparent activation energy (E) and pre-exponential

factor (A) of sample 3" at different extents of conversion (a)

al% E/k) - mol 7! log(A /s7")
20 102.84 3.99
40 116.37 3.25
60 179.67 5.99
70 146.10 4.33
80 173.58 5.70
90 374.27 10.39
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Thermal Behaviour and Decomposition Reaction Kinetics of Graphite /potassium Nitrate

WANG Hui-e'*, SHEN Rui-qi', YE Ying-hua', WU Li-zhi'
(1. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. School of Chemical Engineering, Anhui University of Science and Technology, Huainan 232001, China)

Abstract. Thermal behaviours of graphite/potassium nitrate ( C/KNO, ) with different proportion were studied by TG-DSC
technique. The kinetic parameters of thermal decomposition reaction for C/KNO, =90/10 mixture were calculated by Friedman’s
method. Results show that thermal decomposition of C/KNO, is solid-phase reaction. At the same heating rate, propotion and the
decomposition characteristics are different. At different heating rates, propotion is same but the decomposition characteristics are
also different. C/KNO, decomposition process is very complex with three or more reactions. Activation energy of the main
decomposition reaction is between 102.84 ~374.27 kJ - mol "' and the pre-exponential factor between about 3.25 ~10.39 s~ '.
Key words: analysis chemistry; TG-DSC; graphite/potassium nitrate; Friedman’s method; kinetic parameters; activation energy;
exponential factor
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