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Fig.1  XRD patterns of C-Mn-RGO and C-N-Mn-RGO 
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Fig.2  SEM images of C-Mn-RGO (a) and C-N-Mn-RGO (b); 

TEM (c) and HRTEM (d) images of C-Mn-RGO; TEM (e) 

and HRTEM (f) images of C-N-Mn-RGO 
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Fig.3  CV curves of C-Mn-RGO (a) and C-N-Mn-RGO (b), Tafel curves of oxygen reduction with the catalysis of C-Mn-RGO (c) 

and C-N-Mn-RGO (d), LSV (e) and J-t (f) curves of C-Mn-RGO and C-N-Mn-RGO 
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Fig.4  RDE test results of C-Mn-RGO (a) and C-N-Mn-RGO (b) catalysts; RRDE tests result of C-Mn-RGO (c) and 

C-N-Mn-RGO (d) catalysts 
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Effect of Mn

2

O

3

 Doping on Catalytic Performance for Oxygen Reduction of MnO 

 

Wu Xiaoying, Huang Taizhong, Yu Jiemei, Wen Changlan, Chen Zhonghe 

(University of Jinan, Jinan 250022, China) 

 

Abstract: The pure MnO and Mn

2

O

3

 doped MnO catalysts for oxygen reduction were synthesized by reducing manganese oxide under 

ammonia and hydrogen atmosphere separately. X-ray diffraction, scanning electron microscopy and high-resolution transmission electron 

microscopy were used to ascertain the structures and morphologies of the two kinds of catalysts. The cyclic voltammetry, Tafel, linear 

scanning voltammetry and current-time chronoamperometric tests were used to analyze the catalytic performance for oxygen reduction. 

The results show that the MnO potential of peak current of oxygen reduction locates in the range of –0.5 to –0.1 V. The doping of Mn

2

O

3

 

enhances the peak potential of oxygen reduction. Both the rotating disc electrode (RDE) and rotating ring disc electrode (RRDE) tests 

confirm that the ORR happens mainly through 4-electron reaction style under the catalysis of Mn

2

O

3

 doped MnO, while it occurs through 

2-electron style with the catalysis of pure MnO. It is approved that the doping of Mn

2

O

3

 improves the catalysis of MnO. The coexistence of 

ions with different valents can promote the catalytic activity. 

Key words: oxygen reduction reaction; catalysts; doping; manganese; fuel cell 
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