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Fig.1 DSC,TG curves of class 2 coal mine permissible

emulsion explosive at different heating rates

R AR, g i FL A R 2 7
149.35 ~234. 38 °C 0}, 1K 2 90— > 2218 19 W 4 5o
RS TR o 1E 234,38 °C A B ik # iR
AW I He, A 236. 85 ~ 246. 85 °C, Ji # #H %
0.02944F % 0. 1764 mW - C ' 4 & 45 I 535 5
256.85 C /1 ik 3 50.55% , i 58 B0 1 5R
b 7E 5 K By i E Y, i BB 8l 0. 7951 &
1.991 mW - °C ~' 7F 264. 85 °C B jit #4355 3 & K
{5 4.006 mW - C ', %N 64. 1% . B TN
F T AR , BCHAGE 8 3K B B RAEL 5, il #4 3 3  F e
$270.85 °C, ¥EZ5 1 43 il 2 2 35 3 83. 85% , [ i 45
W, 270.85 ~316.85 CLEAT MR, AT REJE KE 25K &R
HOR MY NaNO, 5 @l #5811 Fnsk 1 45 51 w]
HEFN , — BEm V8 2L AR HE 25 95 A 2 — TR IR 3tk A=
TR Gl SCNE T S AR 23 MR I — A G i W PG A
TE 2ok A v A G 3R S R TG R, RS IR R IR
FEASWT T, 24 B I il B R T G AR IR O i A B



176

03
o>
or

B §15 %

WK A AR RN BRSO SO . W L B L
A Bt 2o P B B, 7R A AR v s R S B A
IR B SR W . e, th T ROV Y AR,
IO TR A Uk /L, 2 BN AR

£1 BE1ESIANRERSBELHE(B=10K - min"")
Table 1 Thermal decomposition data of sample

at the heating rate of 10 K - min ' from Fig. 1

T t (dH/dT) o T t (dH/dT) o
/C  /min /mW-C™" /% /C /min /mW-C" /%
149.35 14.55 0 10.01/| 263.85 25.89  3.590  62.02
176.85 17.30  -0.0385 11.25||264.75 25.95 3.979  63.89
206.85 20.32  -0.0789 15.61[[264.85 25.96  4.006  64.10
226.85 22.33  -0.0570 23.03[[265.85 26.01  3.843  66.29
234.38  23.08 0 27.53/1266.05 26.05 3.402  68.72
236.85 23.33 0.0294 29.29((268.78 26.17 1.963  79.03
246.85 24.32 0.1764 38.21((269.85 26.29  0.5706 81.76
256.85 25.29 0.7951  50.55|(270.85 26.41 -0.7888  83.85
261.85 25.73 1.991  58.29||276.85 27.16 -2.476  87.72
262.85 25.82 2.533  60.09([316.85 31.36 0 88.23

3.2 BAETA
F 23 T A FTHEE R T TG DSC fh £ 15 5
800 i3 3 ik i B8 R S I ) A L
*2 ® TG #1 DSC H £: 15 B B9 4] 34 43 7% iR FE N A #h U U8
Table 2 The initial decomposition temperature (7,) and maximum

peak temperature (7,) from TG,DSC curves at different heating rates

B/K + min ! T,/K T,/K
2.5 483.78 525.71
5.0 497.78 534.66
10 509.51 541.93
20 520. 87 563.04
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Table 3 Calculated kinetic parameters of thermal

decomposition reaction of class 2 coal mine emulsion explosive

method  Ey ,, o/k] + mol ™' A/s™! r SD
Kissinger 125.95 1079 0.9677 0.2588
FWO 128.30 - 0.9719 0.1121
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Table 4 The temperature corresponding to various isoconversional degree at different heating rates obtained from TG curves

B/K + min ! Tyz0 Ty-03 Ty-0.4 Ty-os Ty-06 Tyo01 Tyoo0s
2.5 468.82 485.91 496. 80 504.92 511.53 517.57 523.22

5.0 478.76 497.56 508.80 517.10 524.25 530.13 533.69

10 493.50 510.94 521.64 529.61 535.95 540.45 542.23

20 502.52 521.45 532.90 541.41 548.28 553.84 558.76

E. v 108.36 113.30 117.51 120. 64 123.84 129.79 135.07
minmumin Equ. (3) 0.088891 0.029184 0.014255 0.007563 0.007567 0.019188 0.156827
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Table 5 Results obtained by Satava-Sestak method

B Eq

Mech. funct. No. In(A/s™") r
/kJ - mol ™! /kJ + mol 7!
2.5 No.3 116.11 41.67 0.9957
5.0 No.3 117.47 42.03 0.9912
10 No.3 135.29 46.49 0.9986
20 No.3 127.44 44.54 0.9923

Note: The average of Eg is 124.08 kJ - mol 7!,
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Thermal Decomposition Kinetics of Class 2 Coal Mine Permissible Emulsion Explosive

YIN Li, GUO Zi-ru
( Chemical Engineering Department, Anhui University of Science & Technology, Huainan 232001, China)

Abstract: The thermal decomposition process of class 2 coal mine permissible emulsion explosive was studied by DSC. The kinetic

parameters (the apparent activation energy and pre-exponential factor) of the process were calculated by the Kissinger method,

Flynn-Wall-Ozawa method and integral isoconversional non-linear method. The results obtained by Satava-Sestak method indicate

that the most probable mechanism function of the process is the Ginstling-Broushtein equation and the reaction mechanism is

classified as 3D-diffusion reaction in column symmetry. The comparison of thermal decomposition characteristic temperature with the

emulsion temperature and sensitizing temperature in actual production as well as its application temperature shows that the class 2

coal mine permissible emulsion explosive has good thermal safety.

Key words: physical chemistry; emulsion explosive; thermal safety; DSC; kinetic parameters; mechanism function



