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Catalytic Effects of Nano Metal Oxides on the Decomposition of HMX

LIU Zi-ru, YIN Cui-mei, LIU Yan, ZHAO Fen-qgi, LUO Yang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The effects of nine nano metal oxides, including Co,0,,Fe,0,,Bi,0,,Cu0O, PbO, Al,0,,TiO,,NiO and PbO/CuO, on
thermal decomposition of HMX were investigated by PDSC,TG-DTG and iso-TG. The results show that the decomposition of HMX in
solid phase before melting is advanced by the metal oxides, especially PbO, Al,O, and TiO, , and the endothermic melting peak of
HMX mixed with PbO and Al,O; even disappear entirely, owing to the compensation of exothermic decomposition in solid phase at
pressure. Thermal decomposition of HMX in liquid phase at high pressure of 3 MPa is catalyzed by PbO,but not affected by Al,O,
and TiO,. The results of TG-DTG at lower heating rates and iso-TG under HMX melting temperature are in agreement with those of
DSC in solid decomposition at ambient pressure. These results are advantageous to the identification of the different effects of nano
and normal metal oxides. The catalytic decomposition of HMX by nano and normal metal oxides, including CuO, PbO, Al,O, and
TiO, ,were also characterized by the kinetic parameters obtained from isothermal and non-isothermal TG. The kinetic parameters
obtained from isothermal TG are in agreement with those from non-isothermal. The catalytic effects characterized by means of kinetic
parameters consist also with those by DSC and TG-DTG. The decrements of E_ values of the decomposition of HMX with three nano
materials, except CuO,are more than that of those with normal materials.

Key words: physical chemistry; thermal decomposition; dynamic; nano metal oxide; HMX; thermal analysis

AN e e Ne e e ey,

RRE M - mE K

Nzs s s s A A A

FiREEUFHEEFTNNARRERS WP BEF

S T A AL SRR R T HOR2A AR 2T 2005 4R 9 320 H ~9 A 24 HAEPZIRI AT, Sl EeEsE
Ip R MR TR BT B MR AR BE R S0 A LRI R B 22 AN FAAE Y 85 RLARER T 2 B, ¥ B AR WAL T AE 5 B e 4
TR v AR e AR AR R e L, A8 T SR TR B — SR T [ R e S R L, B T I TR A B X Dl A R e KA
I 238 20 R E AL 2 07 R A5 A FE R, AR Bt e L AP R B L A HILAG S T S T B PR EEUA R A T (M
SR A R R B (R RE R AR 2 TR ) B2 AR AR 22 R KRBT T RE¥ AR R % H S
A 3 0 S5 T 0 R Al 2 A R R0 A AT 5 0 A s AR R A DN L N0 e 2 i 2 R R R IR T A o A R SRR R
FRNEAUER b2 R R0 20 A 5 47, b2 A BE R0 95 e B AL S 4 HE R A 7 A R A RN A A A, R TR Bl O [
FEEEAT T T Z AT, 0 T #5058 2 3 B BN 53 =2 18] ) 2 R B85 1R A 1 B AR stk sl 4 T

5% = Jii 2 [ A 2 i 2 50 7 6 A 22 R 2 BOFs T 2007 4E 2817 .

(B=RATRER KAH )

TG 2B o8, RGE , 45 . 940K < J B X HMX 300 M R 4 19 52

Coats A W, Redfern J P. Kinetic parameters from thermogravimetric

XUt BB BORTERT TS & B AR i AL 2 B R D]

LIU Yan. New application of thermal analysis technique on investiga-

tion of energetic material decomposition chemistry[ D ]. Beijing: Chi-



