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Table 1 The samples of emulsion explosives produced

by different ratios of emulsifiers

ratio of molar density

sample No.

emulsifiers ratio /g cm -3
1# T154A: Span80 1:1 1.17
2# T154 . Span80 1:1 1.29
3* T155 : Span80 1:1 1.24
4* T154 . Span80 1:2 1.23
5* T154 ; Span80B 1:1 1.29
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Table 2 Temperatures for five emulsion explosives

with different reaction depth

. B /K

" /KeminT 0202 =03 a=0.4 «=0.5 a=0.6 «=0.7 a=0.8
2 471.2 483.1 492.2 500.2 507.4 S514.1 520.6

2.5 478.5 489.5 497.4 504.3 510.6 516.7 523.5

1 5 498.6 510.4 519.3 526.8 533.5 539.6 544.8
7.5 502.6 514.1 523.1 530.3 536.7 542.7 548.4

10 509.5 521.0 529.6 536.9 543.5 549.6 555.5

2 475.3 486.7 495.7 503.4 510.4 517 523.4

2.5 480.3 491.7 500.5 508.0 514.8 521  526.9
25 501.35 513.5 522.8 530.6 537.2 542.6 545.2
7.5 504.5 516.4 525.2 532.4 538.8 544.4 549.7

10 510.9 523.7 533.3 541.3 547.8 553.6 556.3

2 4749 485.9 494.2 501.1 507.4 513.3 519.3

2.5 478.6 490.1 498.7 506.2 513 519.2 525.3

3" 5 492.7 503.9 512.6 519.8 526.4 532.6 538.8
7.5 499.8 513.2 523.6 532.2 539.8 546.3 552

10 504.1 514.3 522.0 528.6 534.8 541.0 549.1

2 478.7 489.7 497.9 504.9 S511.3 517.1 522.4

2.5 479.6 490.2 498.1 504.7 510.7 516.3 521.7

4 5 488.9 500.1 508.4 515.0 520.9 526.3 531.4
7.5 497.9 510.7 520.6 529.1 536.4 543.2 549.1

10 507.6 518.4 526.7 533.7 540.2 546.4 552.3

2 475.9 487.6 496.2 503.5 509.8 515.7 521.3

2.5 474.6 486.2 495.1 502.4 508.8 514.9 520.8

5 5 486.6 497.9 506.6 S514.1 520.9 527.4 533.9
7.5 499.6 510.6 S519.1 526.4 532.9 539.1 545.3

10 512.1 523.7 532.7 539.9 546.0 551.4 555.8
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Table 3 Activation energy of five emulsion explosives

at different decomposition reaction depth by Ozawa method

Ey,/k] - mol ™!
a=0.2 a=0.3 @a=0.4 a=0.5 «=0.6 «=0.7 «=0.8 mean
1* 78.80 82.46 84.78 87.87 90.73 94.12 99.67 88.35
2% 82.96 84.245 86.22 88.34 91.78 96.49 109.09  91.30
3% 101.71 104.10 104.10 104.12 103.97 104.87 106.62 104.21
4% 105.27 107.60 107.61 106.71 105.92 104.86 104.23 106.03
5% 79.94 83.98 86.62 89.49 92.40 96.18 101.37 89.99

No.
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Table 4 Kinetic parameters of thermal decomposition of five

emulsion explosives caculated at different heating rates

by Coats-Redfern and Satava-Sestak methods

N

Coats-Redfern method Satava-Sestak method

B
, E E
% /K « min~"! ©

IgA : lgA
/kJ » mol 7! & r 0 /kJ + mol 7! & ’ ¢

2.0 72.61  8.74 0.9988 0.0326 76.89 5.77 0.9990 0.0146
2.5 83.63 10.83 0.9995 0.0209 87.44 7.27 0.9996 0.0095
1" 5.0 86.40 9.82 0.9972 0.0516 90.40 6.86 0.9976 0.0228
7.5 89.31 9.90 0.9978 0.459 93.23  6.91 0.9981 0.0203
10 91.49  9.79 0.9984 0.0387 95.41 6.87 0.9989 0.0172

2.0 81.29 9.83 0.9974 0.0526 85.19 6.82 0.9980 0.0224
2.5 85.61 10.39 0.9983 0.0434 89.36 7.08 0.9986 0.0184
2* 5.0 96.05 11.05 0.9991 0.0322 99.61 7.40 0.9992 0.0140
7.5 97.80 10.90 0.9996 0.0218 101.33  7.35 0.9997 0.0091
10 96.71 10.03 0.9991 0.0311 100.41  6.98 0.9993 0.0136

2.0 107.10 12.99 0.9967 0.0728 109.70 7.64 0.9972 0.0312
2.5 102.98 11.56 0.9966 0.0737 105.86 7.11 0.9971 0.0316
3* 5.0 110.51 11.84 0.9964 0.0757 113.23 7.56 0.9970 0.0325
7.5 99.711 8.49 0.9989 0.0418 103.13 6.30 0.9991 0.0177
10 120.23 12.77 0.9902 0.0257 122.65 8.29 0.9916 0.0542

2.0 109.66 13.38 0.9974 0.0647 107.66 7.37 0.9984 0.0236
2.5 114.93 14.37 0.9972 0.0675 105.42 7.16 0.9981 0.0258
4% 5.0 118.19 13.84 0.9987 0.0462 108.17 7.17 0.9963 0.0359
7.5 101.12  8.93 0.9981 0.0551 117.26 7.82 0.9966 0.0347
10 120.70 12.62 0.9958 0.0823 126.88 8.48 0.9995 0.0129

2.0 86.74 11.08 0.9990 0.0322 90.37 6.80 0.9992 0.0136
2.5 84.80 10.46 0.9988 0.0364 88.50 6.62 0.9990 0.0153
5" 5.0 87.06  9.74 0.9971 0.0560 90.84 6.63 0.9977 0.0239
7.5 94.87 10.52 0.9974 0.0534 98.47 7.17 0.9979 0.0228

10 103.07 11.42 0.9999 0.0119 106.45 7.71 0.9999 0.0049
5 & i

(1) FH = F b5 7 45 20 0 100 2L AL KR 25 343
Bl 15 SR — 2, 0B FE AR R Y 2 B R A
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Thermal Decomposition Kinetic Behavior of Emulsion Explosives

LUO Ning', LI Xiao-jie', WANG Xiao-hong', CUI Xin®

(1. The Department of Engineering Mechanics of State Key Laboratory of Structural Analysis for Industrial Equipment of

Dalian University of Science, Dalian 116024, China;
2. Anhui Academy of Safety Science and Technology, Hefei 230061, China)

Abstract; Thermal decomposition characteristics of five emulsion explosives were studied by DSC-TG at the heating rates of

2.0,2.5,7.5, 10 K - min"',and the thermal decomposition mechanisms were deduced by means of model-free function of Ozawa

method and Costs-Redfern method and Satava-Sestdk method. Results show that the activation energies calculated by the three

methods are approximate, and the rationalities of thermal decomposition kinetic parameters of five emulsion explosives are verified so

as to deduce the most possible mechanism functions of thermal decomposition characteristic of emulsion explosives. For sample 1, it

is random nucleation and lateral overgrowth mechanism, for samples 2 or 5, it is Mample Power pricnciple n =2/3 mechanism, for

samples 3 or 4, it is three dimension diffuse, 3D mechanism.

Key words: physical chemistry; DSC-TG thermal analysis; emulsion explosive; characteristic of thermal decomposition; kinetic

parameter



