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Fig.3 The value of E([AI(N,),],)/n—=E(AI(N,),) vs the
change of n at the HF/STO-3G level

WA AL T SRS (1) BAEN
28 3 mEA — AN E B, A —E B B B
[AICN,), ] AP E— ik R s 2, 7T L 3 & W P
T TR S = B B AR R, (2) n 3
B 5 0 A, 2 AR R A, R R e, 7E
n >S5, BE R AR 3G0, 3E fRLIN R -2 g R & R
s mlFHLALCON, ), T FE A R F 5 i 4 = & R AL 48
OE T . A SCREFEL ALCN, ), ], PR 43 T

7E B3LYP/6-311G" /K *F b it % 5 5 7 1 #%
[AICN,), T M5y P RERETE n=1 F05 543 51k
—735.2924897 FI1 —735.3382769 Hartree, (q it i1
BE AI(N,), BITH4ERE 12010 k) - mol ™', Kt
EARAAR(8), 155 A 7 = F &1k 55 00 AR i BE /R 2
Bika Sk 461.13 k) - mol 7',

3.3 EABREHGHBIESH

e s 22 NH,NO, +4Al—Al, O, +2H,
+2 AN R AE I AL AT N AT A AR AING HR
B B, ALICN, ), BRI AL FIAIN, 5 &
TR TR A A B A R S AR AR R T R
KA AICN,),—AIN +N, . 3l AR (1) ~(6)3F

CHINESE JOURNAL OF ENERGETIC MATERIALS

AR VE RERRAE B R BB E 1.50 g - cm i
BTG AR S TNT PR e, sk 1,

e AT A, ALONG ), B MR 28/ T TNT 5 43 34
IR L T AR T B A T TNT, b Gk 0 Pk B 4 T
TNT; fEZhfE Iy b TNT fiH S5/ 17 k) - kg ™', 5
TNT {5256 8 Lo 5 1 43 k) /kg, AT AL(N,), 5
TNT @EDIRE RN . % bk AL(N,), 2 —Fi%
TE 1) SR A 25

RT1 AN, 5 TNT B HEMERE L2 8 L

Table 1 Explosion parameters of aluminum triazide and TNT

TNT
substance AI(N; ), calculated  experimental
value" value!™
detonation heat /kJ « kg ™' 5170.20 4154.37  4225.80
ifi I f
spectlic volume of 585.62 740.00  750.00
explosion /L - kg
detonation temperature /K 5028.12 3190.42 3010.00
detonation velocity /m + s~ 9095.23 8152.25 6500. 00
detonation pressure /GPa 31.02 26.04 17.29
working capacity /kJ - kg ™' 1105.14 1122.12 1062.00
Note: 1) The calculated value obtained from formula (1)-(6).
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Table 2 Parameters of TNT/AN, composite explosive A and B

. . AN +TNT AN +TNT +AI(N;); AN +TNT +Al
composite explosive

(Al=0)  (Al=6%) (Al'=6%)

detonation heat/k) - kg ="' 4351.49  5051.28 5210.10
specific volume of 892.22  801.25 825.00
explosion/L - kg

detonation temperature/K  3142.50  3700.83 3490.47
detonation velocity/m - s ™' 8344.09  8990.02 7321.27
detonation pressure/GPa 27.55 31.98 21.21
working capacity/k) - kg =" 1417.11  1477.28 1568.89
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Theoretical Study on Structure and Explosion Performance for Aluminum Triazide

ZHOU Xue-song, LUO Qiong, JIAO Qing-jie, PU Yang
( Beijing Institute of Technology, Beijing 10081, China)

Abstract; The geometrical structure of aluminum triazide was optimized at the B3LYP/6-311G " level of theory. lIts density, heat of
sublimation and heat of formation of aluminum triazide were estimated theoretically, and explosion parameters was calculated and
compared with TNT. According to the principle of zero oxygen balance, when it added into the composite explosive of AN and
TNT, those parameters were predicted and compared with those of composite explosive containing the same quality of Al. The
detonation heat, specific volume of explosion, detonation temperature, detonation velocity, detonation pressure and working ca-
pacity of aluminum triazide is 5170.20 kJ - kg™, 585.62 L - kg™, 5028.12 K, 9095.23 m - s™', 31.02 GPa, 1105.14 kJ - kg’
respectively, indicating that its properties are better than those of TNT except detonation velocity and working capacity. Therefore
it is a potential explosive compound. When the quality percentage of Al is 6% , the above parameters of the composite explosive of
AN, TNT and aluminum triazide were 4351.49 k) - kg ™', 892.22 L - kg~', 3142.50 K, 8344.09 m - s~', 27.55 GPa, 1417.11 kJ - kg ™'
respectively. Aluminum triazide is a potential high-energy ignition agent, since it can improve the detonation heat, detonation
temperature, detonation velocity, detonation pressure and working capacity of the composite explosive.

Key words: physical chemistry; aluminum triazide; density functional theory ( DFT); molecule structure; explosive parameters;
high-energy ignition agent
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