
Accepted Manuscript

Solution combustion synthesis of mixed-phase Mn-based oxides nanoparticles and
their electrocatalytic performances for Al-air batteries

Fujuan Chu, Chuandong Zuo, Zhaobo Tian, Chaoyang Ma, Chong Zhao, Yuzhen
Wang, Wenfeng Dong, Jiaqi Long, Zicheng Wen, Xuanyi Yuan, Yongge Cao

PII: S0925-8388(18)31034-X

DOI: 10.1016/j.jallcom.2018.03.166

Reference: JALCOM 45396

To appear in: Journal of Alloys and Compounds

Received Date: 20 October 2017

Revised Date: 10 March 2018

Accepted Date: 12 March 2018

Please cite this article as: F. Chu, C. Zuo, Z. Tian, C. Ma, C. Zhao, Y. Wang, W. Dong, J. Long, Z. Wen,
X. Yuan, Y. Cao, Solution combustion synthesis of mixed-phase Mn-based oxides nanoparticles and
their electrocatalytic performances for Al-air batteries, Journal of Alloys and Compounds (2018), doi:
10.1016/j.jallcom.2018.03.166.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jallcom.2018.03.166


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Solution combustion synthesis of mixed-phase Mn-based 

oxides nanoparticles and their electrocatalytic performances 

for Al-air batteries 

Fujuan Chua, Chuandong Zuoa, Zhaobo Tianb, Chaoyang Maa,c, Chong Zhaoa, Yuzhen Wanga, 

Wenfeng Donga, Jiaqi Longa, Zicheng Wena, Xuanyi Yuana,*, Yongge Caoa,* 
a 

Key Laboratory of Opto-electronic Functional Materials & Micro-nano Devices of Beijing, Department of 

Physics, Renmin University of China, Beijing 100872, China 
b State Key Laboratory of New Ceramics and Fine Processing, School of Materials Science and Engineering, 

Tsinghua University, Beijing, 100084, China 
c Institute of Physics and Beijing National Laboratory for Condensed Matter Physics, Chinese Academy of 

Sciences, Beijing 100190, China 

*Corresponding authors: (Y. X. Yuan) yuanxuanyi@ruc.edu.cn 

                    (G. Y. Cao) caoyongge@ruc.edu.cn 

Abstract: Mn-based mullite oxides have been proposed as outstanding oxygen reduction 

reaction catalysts (ORRCs) to substitute the noble metal. However, the most reported synthesis 

methods for the mullite oxides were complicated with a very long cycle and low yield. In this 

work, we firstly used sol-gel solution combustion adding one step calcination method to 

large-scale synthesize mixed-phase and pure-phase mullite oxides (SmMn2O5) with detailed 

synthesis process. The structure and morphology of samples were investigated by XRD, SEM and 

TEM. Comprehensive study of nanoparticles synthesized under different calcination conditions 

showed that mixed-phase catalyst based on SmMn2O5 and perovskite (SmMnO3) were obtained 

under the 800°C calcination and the content of SmMn2O5 was proportional to the calcination time 

and inversely related to the ratio φ. Pure-phase SmMn2O5 could be obtained at a calcination 

temperature above 900°C. The electrocatalytic activities of φ=1 catalysts for oxygen reduction 

reaction (ORR) were characterized by a three-electrode design and the full dischargeable Al-air 

battery with 4M NaOH electrolyte. Electrocatalytic characterization showed that the presence of 

SmMn2O5 combined with perovskite SmMnO3 exhibited the best catalytic activity, and the 

sequence of activity was as follows: SmMn2O5 – 800 4h > LMO (La0.96Mn0.96O3) > SmMn2O5 – 

900 4h > SmMn2O5 – 1000 4h > CB (carbon black). 
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