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decomposition of ADN, (NC + NG) ,ADN/(NC +NG)

at 130 - 160 °C mL - g
T/C
system average
130 140 150 160
ADN 681.34 678.00  680.04 677.27 679.16
(NC +NG) 655.70 - 653.53 - 654.62
ADN/(NC+NG) 630.36 628.66 624.84 623.35 626.80
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Fig.2 Relationship between of the sum of evolved gas volume
from ADN and (NC + NG) and the evolved gas volume
from ADN/(NC + NG) mixture at 140 °C
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Table 2 Data of k and r for ADN thermal decomposition

at different temperature

T/C 130 140 150 160
k710 7% 57! 1.73 4.07 11.98 32.56
r 0.9954 0.9979 0.9956 0.9966

Note: k is decomposition rate, r is relation coefficient.

[ RE R 535 (NC + NG) ,ADN/(NC + NG) 1k &
FALEE R B AT o X (NC + NG) 5250 & P, i

T NG fER il B N AR W A 5 15 R 5 Ak, 1 ik 3 5K
6 20 E W PE RE R B Z AT, K2 30% 2 AL, K40
1 S AEACAEAR AR S 2% o T REAS FLSE SRR J) il S
ML B0 , ABIETE N 30% 1 43 fift B BE R 15 . a5 R K
B, (NC + NG) 773 i R BE 0 30% ~45% Bir Be , Ho o3 fife
i R MR 5 — SN A HLAE
Xt F ADN/(NC + NG) Hy IR &5 1 &, 1650 il TR X
0 ~45% Ky Bt , Ho o3 fif it 2 AR B 75 5 — SO Y L
o BRI k(AN r (H B8] T 3R 3 Mk 4.
®3 (NC+NG)ANHREMEZEH KMEEFEXRL
Table 3 Data of k and r for (NC + NG ) thermal

decomposition at different temperature

T/C 130 140 150 160
k7107 57! 8.20 26.1 57.10 128.2
r 0.9884 0.9823 0.9816 0.9829

Note: k is decomposition rate, r is relation coefficient.
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Table 4 Data of k and r for ADN/(NC + NG) thermal

decomposition at different temperature

T/C 130 140 150 160
k71078 57! 9.65 17.26 34.94 50.74
r 0.9949 0.9989 0.9942 0.9987

Note: k is decomposition rate, r is relation coefficient.
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Table 5 Kinetic parameters of three systems

system ADN (NC+NG)  ADN/(NC +NG)
@ 0-45% 30% —-45% 0-45%
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A
4 & it

K PR BRI R G X ADN (NC + NG ) 3
MR R LK IR AR R ADN/(NC + NG) 78 18 il
ZAF R Z O A AR Y A AR AT B A M, S B
HEAEXT R A B BAE R B AT, R i RSl )
FZHULH T ADN 5 (NC + NG) WA EAEH . 25
Y i

(1) ADN HI(NC + NG ) 5 {4 5 fie 250 i 9
15 ADN/(NC + NG) A R AH I, J5 75 0% A Il 2D o

(2) TEFTHFFE AR EE (130 ~ 160 °C) FITEJE (0 ~
45% ) E N, ADN Fl (NC + NG ) Bl & & 19 73 ik b
PR R A G 1o A 5 R B A A — SR L AL
R f(a) =1 —a,

(3) TEWFIE I B S [ P, =R R R 0 N ol R
HRORNKERA kv iveane) > kaoy > Faonvineone) » B E

AR 1) i 3 R WY S KT L R R P i R, T
A7 W 9 AR B e BE A o

(4) TEWFFEAILIEE MITR YL I A, ADN AI(NC +NG)
1A 3 B0 4 i 16 AL RE 43 By 143.25 kI - mol T A
133.22 kJ + mol ', 3 1R A 1 F 43 fift B 11 1% L i
Sy 82.58 kJ « mol "', RINE A5 J5 SR 19 % 1k AE W B
A, SO 5 5y AT, Ul W 2 [ A 5 2 0 A LA T

BTk
[1] GIB 772A -97 J5i% 501.2 B @ik it i8as ik (8],
GJB 772A - 97 Method 501.2 Vacuum stability test and manometer
method test[ S 7.
[2] HUARAE. FI DSC I KE 25 S5 AR o RO AR 2 [ T]. S5 2% 31, 1998,
19(3): 281 -283.
TIAN Lin-xiang. Evaluation of the compatibility of explosive with con-
tiguous materials applying differential scanning calorimetry ( DSC)
[J]. Acta Armamentarii, 1998 ,19(3) : 281 —283.
UM, KN bR GAP/AN Hi 50 B $ A3 i A BT 52 [T ]
[ A K AR ,1999,22(1) + 46 —49.
ZHAO Xiao-bing, ZHANG Xiao-ping, HOU Lin-fa. Study on thermal

[3

[

decomposition catalytic of GAP/AN propellant [ J]. Solid Rocket
Technology ,1999,22 (1) . 46 —49.

[4] Hussain G,Rees G J. Thermal decomposition of HMX and mixtures
[J]. Propellants, Explosives & Pytotechnics,1995,20(2) . 74 -78.

[5] Yoshio Oyumin, Yoshioki Mijarai, Toshiyuki Anan. Mechanism of cata-
lytic effects on AMMO/HMX composite propellants combustion rates
[J]. Propellants, Explosives & Pytotechnics,1993,18(4) : 195 -200.

[6] XUt #or BT BARTEWF ST & BB MR AL 2 P B A LD ]
P2 v S g R W SE B, 2003.
LIU Yan. New application of thermal analysis in studying thermal
decomposition chemistry[ D]. Xi’an; The Science Research Institute

of China Ordnance,2003.

Study on Interaction of ADN and (NC + NG) by Gasometric Method

HE Shao-rong, ZHANG Lin-jun, HENG Shu-yun, LIU Zi-ru
( Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The interaction of ammonium dinitramide ( ADN) and mixture of nitroglycerin and nitrocellulose ( NC + NG ) systems

under the higher temperature was investigated by NBK LAWA gasometric measuring system. Results show that compared with the

sum of maximum standard volume of evolved gas from systems ADN and ( NC + NG ) , maximum standard volume of evolved gas from

the ADN/(NC + NG) mixture (626.8 mL - gil) decreases, but the decomposition rate increases evidently, and the activation

energy decreases to 82.58 kJ - mol ', which shows that there is a strong interaction between ADN and (NC + NG).

Key words: physical chemistry; ammonium dinitramide (ADN) ; mixture of nitroglycerin and nitrocellulose (NC + NG) ; thermal

decomposition; gasometric method; kinetic parameter



