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Fig.1 DSC-TG curves of PETN explosive

at a heating rate of 5 K + min ™'

135.82 °C

32890 C

weight / %

249.45°C

242.05°C

506.30°C

0 T
50 100 150 200 250 300 350 400 450 500 550
T/C
K3 SD-33 Kighs .PETN Fl GI-920 }EZ5 1
THE M S K« min "'y TG i £L
Fig.3 TG curves of SD-33 bonder, PETN and GI-920 explosive

at a heating rate of 5 K - min ™'
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Fig.5 TG curves of GI-920 explosive at different heating rates

A (2) o IR AL pR R, LgF (o) FIL/ T
RMER AR o XA ORI HIL B pR K, 7 3 i (8] A 5
HoRAGH il AL RE 5 20 (1) SRAG Bih AL R 30, H4&
PR G R BT, BSR40 A S B HLEE R

FEFHIR %43 5% 5,10,20 K - min ™' ) PETN 4

BRI R B =5,10,20 K - min ') GI-920 4 2 $y 2k
BHIZ L, BRI o = 0.1,0.2,0.3,0.4,
0.5,0. 6 IR (14 SO St B T, #5500 Al 58 1) 0 24 03 file I
PLHLEE R B AH I LgF (o) 5 1/ T JEATERPE M3, 45
R LB, X T GI920 1 25 (1) A4 4 i, 1gF (a) =
Ig[ —In(1 —a) 175 1/T [51J3 7 £5- (9 40 it 15 AL BE 5 FH =X
(1) R E LRI . RS RSN IE 1 ~4,
LM RNH I3 B 45 R R W], PETN JE 25 19 #4) i J& T
n =273 [P R AR B, s 1 AL B4 R B0 T oy B

- - L e (1 —a) T

X fle) = ey ~ 2 U a)[-In(1l —a)]*,

b PETN KEZG 044 30 0107 B0

‘iT‘t" = kf(a) = Ae¥f(a) = 6.410 x 10" x
(1-a)[=In(1 - a) PFexp(- =720 (3)

G1-920 JE 25 A0 i J& T n = 3/4 W) UL FIAZ 2R
KL, B ML eR B B o B KO8 fla) =

ST ML E 40 ISR U RV TE @ =0.1,0.2,0.3, L
N - = -a) —In -«a)|? - RE 24 B %%
0.4,0.5,0.6,0.7,0.8,0.9 B} XF W (6 2 W IR BE T, FF5HfIR 3 ’
B HE 2303 it S W LB eR AL R AR I 1gF () 5 1/T il 3l 127 DT RE A
A& R34 i %k HH X PETN ¥ 25 1 4 d -k
GAMEPIURT. IESEAREDN AT PEIN 008 da ) i - 20579 <107
ﬁﬁ@vlg}?(a) :lg[ _ln(l _a)JTE /T EUﬂFJﬁ%E‘Jﬁ’ | 1. 876 x 104
N S s N N — y 1 - - In(1 - + -—————)(4
A B 558 (1) SR 00 3 fb A A3 . L, £ TR (1-o)[~In(1 -a) JTexp( @
%1 PETN MEARHSEFLEITEEIE
Table 1 Calculated data of thermal decomposition activation energy of PETN explosive
T/K E/kJ - min~'
a 1 T 1 T 1 7 1)
B=5K - min B =10 K + min B =20 K - min Ozawa's method NL-INT
0.1 445.26 453.28 461.67 137.30 137.02
0.2 450.56 459.07 468.08 131.93 131.29
0.3 454.76 463.27 471.29 142.00 141.81
0.4 456.98 465.98 473.88 140.12 139.80
0.5 459.57 467.59 476.59 140.98 140. 65
0.6 462.28 470.18 478.69 147.78 147.76
0.7 463.27 472.89 481.41 134.46 133.75
0.8 466.48 474.99 483.01 149.28 149.28
0.9 471.78 480.79 488.32 152.08 152.14
mean 141.77 141.50
Note: 1) The value of E obtained by the integral isoconversional non-linear( NL-INT) method 7.
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Table 2 Calculated data of thermal decomposition activation energy of GI-920 explosive
T/K E/k] + min "'
“ B=5K- min ~! B=10K - min "' B=20K - min ~! Ozawa’s method NL-INT"
0.1 446.76 454.19 460.07 168.30 169.59
0.2 453.41 460.07 468.12 157.81 158. 46
0.3 456.82 463.47 471.36 162.06 162.86
0.4 460.07 466.72 473.38 179.30 180.97
0.5 460. 84 468.73 476.16 156.87 157.35
0.6 464.09 472.76 478.02 170.70 171.88
mean 165.84 166. 85

Note: 1) The value of E obtained by NL-INT method.
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Thermal Decomposition Kinetics of GI-920 Explosive

GAO Da-yuan, HE Song-wei, SHEN Yong-xing, ZHOU Jian-hua
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China )

Abstract: The thermal decomposition processes of PETN and GI-920 explosives were studied by DSC-TG at heating rates of 5,10 and

20 K - min "', respectively. The thermal decomposition kinetic parameters and the mechanism function of PETN and GI-920 explosives

were obtained by Ozawa’s method and the integral isoconversional non-linear method. The results show that the thermal decomposition

mechanism of PETN and GI-920 explosives is classified as random nucleation and growth. The initial temperatures of the thermal

decomposition of GI-920 explosive are approximately the same on TG curves with the different heating rates. DSC curve of the GI-920

explosive reveals an endothermic melting peak and an exothermic decomposition peak. The GI-920 explosive have good thermal stability

below 130 °C. The activation energy, pre-exponential factor and mechanism function of the thermal decomposition process of GI1-920

explosive are 156.02 kJ « mol ' ,1.934 x 10" s " and f(a) =4/3(1 —a)[ -In(1 - a) }% ,respectively. The thermal decomposition

Kinetic equation is da/dt = 2.579 x 10" x (1 = a)[ = In(1 = ) ]Texp( -

1.876 x 10*

T )
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