
Electronic Supplementary Information:

The facet-dependent catalytic performance of CeO2 

nanocatalysts in the decomposition of ammonium 

perchlorate
Miao Zhang,‡a Huixiang Wang,‡a,b Shoufeng Xue,a Wenting Lv,a Ruisheng Qin,c 

Weiwei Pan,c Baoliang Lv*a,b

aSchool of Chemistry and Materials Science, Shanxi Normal University, Taiyuan 

030031, China
bShanxi Key Laboratory of Coal-based Synthetic Oil Product Testing, Changzhi 

046000, China
cSinoscience Clean Energy Technology Co., Ltd, Zhengzhou 450040, China

‡Miao Zhang and Huixiang Wang contributed equally to this work.

Corresponding author. Tel：+86-0351-2051294; E-mail: lvbl@sxnu.edu.cn

Fig. S1 SEM images of (a) raw AP and (b) grinding AP.
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Fig. S2 SEM and EDS mapping images of grinding AP with 4 wt% of (a) CeO2-R, (b) 
CeO2-O, (c) CeO2-C. The yellow, green, and blue represent Cl, O, and Ce elements, 
respectively.

Fig. S3 SEM images of the samples after reaction (a) CeO2-R, (b) CeO2-O, (c) CeO2-
C.



Fig. S4 TEM images and their corresponding HRTEM images of CeO2-R (a1, a2, a3), 
CeO2-O (b1, b2, b3) and CeO2-C (c1, c2, c3) after reaction.

Fig. S5 (a) DSC and (b) TG curves of 4 wt%, 5 wt%, 7 wt% and 9 wt% CeO2-R/AP.



Fig. S6 The N2 adsorption/desorption data of CeO2 samples.

Fig. S7 XPS full spectra of CeO2 samples with different morphologies: CeO2-R, CeO2-
O and CeO2-C.



Tab. S1 Summary of catalytic properties of the samples.

Entry Catalyst Mass %
Reduced 

HTD
Refs.

1 NiO nanorods 4 wt% 66 1

2 Fe3O4 1 wt% 59 2

3 Al 14.3 wt% 26.7 3

4 α-Fe2O3 2 wt% 53 4

5 Fe-Co-MOF 5 wt% 89.4 5

6 CeO2 4 wt% 50.4 6

7 TiO2 2 wt% 16.1 7

8 GO/Cu-MOF 5 wt% 82.25 8

9 Co 0.5 wt% 15 9

10 Fe 0.5 wt% 13 9

11 ZnO 4 wt% 118 10

12 WO3 4 wt% 13.4 11

13 Cu+WO3 4 wt% 71 11

14 CeO2 nanorods 4 wt% 70.8 Our work
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