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B1 10°C-min”" F Mg(BH,),# DSCHI TG-DTG Hh £k
Fig.1 DSC and TG-DTG curves of Mg(BH,), at heating rate
of 10 °C-min™"
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ARk R IR I B 0T R4S LS FL AE £, InAL X HLAF 5T
3 P il B KE 25 & Mg (BH,) ,/CL-20 Mg (BH,) ,/HMX,
Mg(BH,) ,/RDX 3 #iE & W i #4455 i 8 )1 22 S 80, 45
RWFEFR,

In(

F1 MMM RS Mg(BH,), IRA WA i 51 J1 22 B8
Table 1

the nitramine explosives and the mixture with Mg(BH,),

Kinetic parameters for exothermic decomposition of

B/°C-min™ E, InA
Samples -1 71

2 5 10 20  /KJ-mol™'/s
RDX 2182 2350 2398 2519 1415 259 09995
Mg( BH4)2/RDX 2151 2325 2417 2523 1257 240 09996
HMX 2745 2791 2833 2870 4424 556 09999
Mg( BH4)Z/HMX 2753 2790 2832 2872 4621 575 09998
CL-20 2298 2400 2488 2566 179.5 23.7  1.000

Mg(BH,),/CL-20 2287 2396 2484 2528 1910 236 09999

Note: f,heating rate; E, is the apparent activation energy obtained by Kissing-

er method;A is the pre-index factor;ris the linear correlation coefficient.

LI Ak 8 J2 W) JT 43 il wfE ) A T EE B AR A L %
3BT Mg (BH,) , XT3 Tl fiff i KE 24 R 43 fidk 1) 52 e A o 2
YEF . 21 Al 3 Mg (BH,), Ji RDX fY 2 WL T
LB AK 15.8 KJ-mol™, 45 & &l 2 DL Kl 4 i T3 45
KR, Mg(BH,), X RDX i #4 7 fift B — & 1Y 4 1F
ER . 52 MBS, 3 Mg(BH,), Ji HMX i 1% 1k
RE4E 1 19.7 kJ-mol™ H8HT N FA2 LA K, 45614 3
I3 45 AR R B TSR BT, Mg (BH,) , X HMX 1Y
POl AR T B R A IE R . 5 RDX ATHMX
AN B Mg (BH,) , 5 CL-20 I 3G L RE#E & T
11.5 kJ-mol™  $8 HI A+ HE A T A8 fk , iX Ui I Mg(BH,),
X CL-20 () #4532 B 7= A2 T il 7 A A& 4 DSC
Mk, W Mg (BH,), Ji CL-20 B eI R K, B
N Lk
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I ST NO L HTN, O YR IR RD X, 4% JE o it L
1:1MAMg(BH,), J&5 , & TCVE R, FLM G BE il X HoAth
gERICIA B . & 6a Fl 6b ¥R M, A Mg(BH,),
Jei, BB 1 T S PR AR 2, BB Mg (BH,) , 7E — &
FEEE B2 T RDX By X 5 DSC ik FA ik 1
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R2ORHMEZ B  5 Mg (BH,) TR A 4 5 4 0 it AR 7=
ey CN()Z/NIOﬁ’:I_‘
Table 2 The Cy, . of gas products on temperature for nit-

ramine explosives and the mixture

&

sample gas A 4 Croum,o
/ L-mol-cm
NO, 0.056 1419
RDX 0.488
N,O 0.115 1421
NO, 0.031 1419
Mg(BH,),/RDX 0.690
N,O 0.045 1421
NO, 0.140 1419
HMX 0.275
N,O 0.510 1421
NO, 0.048 1419
Mg(BH,),/HMX 0.316
N,O 0.152 1421
NO, 0.589 1419
CL-20 2.542
N,O 0.232 1421
NO, 0.061 1419
Mg(BH,),/CL-20 0.275
N,O 0.222 1421

2

Note: A, absorbance; ¢, absorption coefficient; C /N.0s COncentration ra-
2N,

tio of NO, to N,O

Sttt
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Mg (BH, ) , % S 70 il e K 245 44 53 % P i 10 5% i

777

TN B F3 23 B 4 2 UL TG b Al RIS 45 SR A — 2k, it
—BERA T Mg(BH,), % RDX /3 fit BA — 52 i e it
fEH . #2458 FM Mg (BH,) ,J5 , RDX 1)
Crono BHAK 2454 B 2 AN FHRE R T R
Mg(BH,), Rii 7 , RDX i) DSC il £& &Ik G W] i 72 £k AT
I, Mg(BH, ), % RDX [ #44fif JJ 72 G B {8 52 il .

7 7l A, HMX 5 Mg(BH,) ,/HMX IR & ¥ ¥ 1
282 CRIZIAr i, 51K 3 89 DSC R4S - —8GIRAEY
PO it SR 2 W NO, 1 N,O 2 3k I T HMX, fin A
Mg(BH,), Ji& , # JCAE T, FEWE O B2 1 el f |, i 485 R 6
HAb ol A5tk . B 7b R W, A Mg(BH,), J& , B S
A A 32 S PR AR 9, 16 W Mg (BH,) , 76 — E 72 5 | 411
T HMX B 3%, 3% 5 DSC 38 il #4  F AR F 3h
J12E 5 45 RO 1k B B R 25 R A — B, iF— 2B
BT Mg(BH,), X HMX #43 fig H A5 %5 5k 1) 310 3 4 o
F2HRFW LRI MG(BH,),JG  HMX [ Cyp o fH
AR K, 45 G B 3R R THRHE T, 3 Mg(BH,),
B J5 , HMX ) DSC il £k 7% oIk JC B & 25 4k nl %0,
Mg(BH, ), %I HMX 1 #4453 fife I3 2 JC B Bk 5% 1

& 8 7] LI A5 CL-20, IR A4 Mg(BH,),/
CL-20 ¢ iF 0 fry 0 3L BT 5 £ =5, NLO it N O, 1) I i F
242.7 CH# 5 £ 246.3 °C, vt W Jm A Mg(BH,) , )5 ,
CL20 sy W 4R . I8 R W, A Mg
(BH,),J& , Bl =M 10 3 B 5 B A2 %5, 16 B Mg (BH,)
FE— B R RN T CL-20 B A4 R, X 5 DSC
e A 39 R 5 SR A — 3, i — 2P UEB T Mg(BH,),
Xf CL-20 #or filt A — @ AR EE T . H5IR A Mg
(BH,),/RDX #l Mg (BH,) ,/HMX 11y FIIR-TG il i 45§
AN, Mg (BH,),/CL-20 #4 fift F574E 72 91 N,O 1y
W' B B B TR NO, Y T O B I S AR, ELA
Mg(BH,),J5 ,CL-20 1) Cyp o H1 2.542 FEAK 2 0.275,
FEAR T 89.2% , #4437 11 b NO, 1Y W O BE R K B
i, HH 0.589 % & % 0.061, i N,O [ 6 AL A K.
&l 5¢ 1 A1 % B H K 9 R AE W 0F — 25 R B ASHH = ) b
AR WK AELE W2 T Mg (BH,), T & A Kt
B H",NO, 5 H #F— 25 R, 3B SAH 9 h NO, 1)
BB KR R % B e BRI I A Mg (BH,), % CL-20 ff #4
Gy DR PR AR T B S S

3 &k

(1)20 C-min”" T, 5 RDX# It ,Mg(BH,),/RDX
RA W BN T 14.7%, % W% 1k i B A%
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15.8 kJ-mol™, 73 7= M1 Co a0 THAE LA K, U
Wl Mg(BH,), X RDX #43 fiff AT — & iR #E/E T, B
Xof $A A3 Mgt g R VLA W A A S D

(2)5 HMX A ,Mg(BH,),/HMX IR A9 3 W15 1L
AESZ R 1 19.7 kJ-mol ™, B3 7= Co o T LA
K, UL Mg(BH,) , X HMX #4215 B — % AU
il FE T, A8 X HMX 8 38 43 il g B A 7 A2 W I 1Y
Al

(3)20 °C-min”' F,5 CL-20# . ,Mg(BH,),/CL-20
F A IEIN T 32.1 %, ML RS = T 11.5 k)-mol™,
AT T Co o TH R BEAR, 77 22 KB H,O, U
B Mg (BH, ), % CL-20 1 #543 fife il FA4 A1 B 0 i ) A2
by I T AU A
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Spectroscopy and Spectral

Effect of Mg(BH,),on Thermal Decomposition of the Typical Nitramine Explosives

DU Fang'*, WANG Hui-si'?, LU Hui'*, YAN Jia-wei'’, LI Yi-heng', LIN Li-yun'?, Ll Lei'*, TAO Bo-wen'’, GU Jian'"
(1. Science and Technology on Aerospace Chemical Power Laboratory , Xiangyang 441003, China ;2. Hubei Institute of Aerospace Chemotechnology s Xiangyang
441003, China)

Abstract: In order to study the effect of Mg(BH,), on thermal stability of nitramine explosives, the thermal decomposition prop-
erties of Mg(BH,) ,/RDX, Mg(BH,),/HMX and Mg(BH,) ,/CL-20 were investigated by differential scanning calorimetry (DSC).
Thermal decomposition products of three mixtures were analyzed by thermogravimetric analysis-Fourier transform infrared spec-
troscopy coupling technique (TG-FTIR). Results show that Mg(BH,), has different effects on the thermal decomposition and ap-
parent activation energy of three kinds of nitramine explosives, in which the heat release of RDX and CL-20 increases by 14.7%
and 32.1% respectively, and but that of HMX decreases by 45.8%. The apparent activation energies of RDX decreases by
15.8 kJ-mol™, while that of HMX and CL-20 increases by 19.7 kJ-mol™ and 11.5 kJ-mol™", respectively. The thermal decomposi-
tion products of three kinds of nitramine explosives are the same (mainly NO, and N,O) whether there is Mg(BH,), or not. Mg
(BH,), has little effects on the thermal decomposition products and the contents of HMX and RDX, but caused the apparent wa-
ter peak of CL-20. The concentration ratio of NO, to N,O decreased by 89.2%, indicating that Mg(BH,), promotes the thermal
decomposition of RDX and CL-20, and inhibits the thermal decomposition of HMX.
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