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Fig.1 XRD and FT-IR patterns of CoFe,O,and CoFe,O,/g-C,N,
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Fig.2 SEM images of g-C,;N,, CoFe,O, and CoFe,0,/g-C,;N, (a—c); element analysis results and element distribution diagram of

CoFe,0,/g-C,N, (d-j)
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Fig.3 Nitrogen adsorption-desorption curves, aperture distri-
bution curves and specific surface area of CoFe,O, and
CoFe,0,/g-C,N,

CHINESE JOURNAL OF ENERGETIC MATERIALS

3.2 FWHMXHEL S EEERR

AL U 40 fife I DA YR VA 8 Ak 20 i M BB 1Y) 2R
RS, A T S CoFe,O, #l CoFe,0,/g-C N, %}
HMX I 4 16 35 M, 76 A 3] 45 28 T 2k A DSC 43 5 3
T A HMX B AR5 AT 52w o K i AL R RE 4y
S5 HMX DL 14 1 i L E AT IR A BT L
40 mL-min™, WHEAFE G H K298 0.5 mg, F i
FR 10 Comin™' &5 R A& 4 TR . HMX Y 0I5 i
S N R Oy fR oE R WE IR O 283.2 C . A
CoFe,O, fll CoFe,0,/g-C,N,Jii , HMX [ 43 fift 1 JE. ' =
AR R B O R O A0 i R R AR AT, A
B> KT 58 ) 22 92 A3 ff 1% . CoFe,O,+HMX Al
CoFe,0,/g-C,N,+HMX 2 45 43 fif i BE i 2 HMX 19

2162 C
CoFe,0,/g-C,N+HMX
2 2176 C
Z | CoFe0.HMX
= Exo 283.2 C
HivIX
v

60 160 200 200 240 260 260 300
temperature / °C
B 4 HMX, CoFe,O,+HMX Fil CoFe,O,/g-C,N,+HMX ) DSC
it £k
Fig.4 DSC curves of HMX, CoFe,O,+#HMX and CoFe,O,/g-C,N,+
HMX
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Fig.5 DSC curves of CoFe,O,#+HMX and CoFe,O,/g-C,N,+
HMX at different heating rates
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Table.1 Kinetic parameters of decomposition for samples.
samples E /K-mol™ IgA/s

HMX 502.2'%7]

CoFe,O0,+HMX 225.6 19.54 0.9937

CoFe,0,/g-C,N,+HMX 161.1 13.38 0.9919

TKX-50 172.11%%

CoFe,0,+TKX-50 159.8 15.82 0.9993

CoFe,0,/g-C,N,+TKX-50 1511 14.93 0.9997

Note: E, is the apparent activation energy obtained by Kissinger method; A is

the pre-index factor; ris the linear correlation coefficient.
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Fig.6 DSC curves of TKX-50, CoFe,O,+TKX-50 and CoFe,O,/
g-C,N,+TKX-50
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Fig.7 DSC curves of CoFe,O,+TKX-50 and CoFe,O,/g-C,N,+TKX-50 at different heating rates
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Fig.8 SEM images of CoFe,O,/g-C,N,+HMX (a) and CoFe,O,/g-C,N, +TKX-50 (d); the SEM imagesof residue after thermal de-

composition of mixed materials (b, c, e); the EDS results of CoFe,O,/g-C,N, +TKX-50 residue after thermal decomposition (f)
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Catalytic Effect of CoFe,0,/g-C;N, on Decompositions Properties of HMX and TKX-50

WAN Chong, WANG Chen, CHEN Su-hang, XU Kang-zhen
(School of Chemical Engineering , Northwest University , Xi'an 710069, China)

Abstract: To prevent the agglomeration of cobalt ferrite (CoFe,O,) nanoparticles and improve their catalytic decomposition per-
formance for Octogen (HMX) and HATO (TKX-50), graphitic carbon nitride (g-C;N,) was applied as CoFe,O, nanoparticles
dispersant carrier. The in suit preparation of CoFe,O,/g-C,;N, binary nanocomposites were achieved through solvothermal meth-
od. Corresponding composition, structure morphology and catalytic decomposition performance of CoFe,0,/g-C,N, were investi-
gated through X-ray powder diffractometer, scanning electron microscopy, fourier transform infrared spectrometer and differen-
tial scanning calorimeter. The results showed that the morphology of CoFe,O,/g-C,N, composites is uniform and dense, which re-
duces the thermal decomposition peak temperature of HMX and TKX-50 by 7.0 °C and 41.3 °C, respectively, and the apparent
activation energy by 341.1 kJ-mol™ and 21.0 kJ-mol™, respectively. Moreover, the introduction of g-C,N, increases the heat re-
lease amount. The results of residue analysis showed that the catalytic decomposition of HMX was very complete, while TKX-50
presents incomplete catalytic decomposition, and its residua formed micron bulk mixtures with CoFe,O,/g-C,N,.

Key words: metal composite oxide;carbon nitride (g-C,N,) ;nanocomposite; catalytic decomposition; apparent activation energy
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