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Fig.1 XRD patterns of the precursor (a) and product (b)
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Fig.2 TG and DSC curves of the precursor
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Fig.3 SEM images of the precursor (a, b) and product (c, d)
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Fig.4 TEM images of the products: (a) an individual microrod

and (b) an enlarged TEM image from Fig.4a
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Fig.5 Nitrogen adsorption-desorption isotherms (a) and the

corresponding pore size distribution curve (b)

RE, 2> XAl AP KIRH 2% (i & 2 %1) £ L MnCo0,0,5
f) AP A i FEHEAT TR, AN DSC #hZkm T K
6. K 6a Tos, 4 AP I#rf DSC #hk BT

12[ 315

443
246

Heat Flow/mW-mg™
o N B~ OO

326

) N P
0 100 200 300 400 500
Temperature/'C

Kl6 4l AP % fL MnCo2045 1L AP #4453 f#H DSC Hh 2k
Fig.6 DSC curves of AP thermal decomposition: (a) pure AP
and (b) catalyzed by porous MnCo0,045
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Self-sacrificial Template-directed Synthesis of Porous MnCo0,0,45 and Their Catalytic
Performance for Thermal Decomposition of Ammonium Perchlorate

Li Gang™?, Zhang Wenyan', Chi Yudi?, Li Guangzhong*
(1. State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)
(2. Chongging University of Technology, Chongging 400054, China)

Abstract: Porous MnCo,045 was prepared by a self-sacrificial template method. The precursor with a plate-like morphology was firstly
synthesized via a hydrothermal method, using MnSO,4 and CoSO, as raw materials and H,C,0,4 as precipitator. Then porous MnC0,045
was in situ obtained by calcining the precursor, when the plate-like morphology was well preserved. X-ray diffraction (XRD),
Thermogravimetry (TG), Scanning electron microscopy (SEM), Transmission electron microscopy (TEM) and N adsorption-desorption
were used to characterize the phases, thermal decomposition, morphologies and pore structures of the samples. Differential scanning
calorimetry (DSC) was employed to evaluate the catalytic performance of these porous MnCo,045 microplates for thermal decomposition
of ammonium perchlorate (AP). The result shows that the as-obtained porous MnCo,04 5 exhibits excellent catalytic performance. Adding
2 wt% porous MnCo,0,5 into AP decreases the high-temperature exothermic peak by 128 <C and increases the apparent decomposition
heat by 557 J/g.

Key words: porous manganese cobaltite; self-sacrificial template; hydrothermal synthesis; ammonium perchlorate; thermal decomposition
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