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Fabrication and Electrochemical Properties of Nanoporous 

CuAg Bimetal/Manganese Dioxide Composite Electrodes 

 

Wang Han, Li Man, Xu Haimei, Zhu Jiangsai, Wang Zhifeng, Qin Chunling 

(Hebei University of Technology, Tianjin 300130, China) 

 

Abstract: The NP-CuAg were prepared by chemical dealloying and rapid solidification using the Cu-Zr-Ag metallic glasses as precursor. 

The nanoporous CuAg bimetal/manganese dioxide (NP-CuAg/MnO

2

) composites as electrode materials were synthesized by chemically 

depositing manganese dioxide (MnO

2

) on nanoporous CuAg bimetal (NP-CuAg). The phase composition and microstructure of NP-CuAg 

and NP-CuAg/MnO

2

 composite materials were examined by XRD and SEM. The electrochemical properties of the NP-CuAg/MnO

2

 

composite electrode materials were investigated by cyclic voltammetry and galvanostatic charge-discharge measurements. Results show 

that for the NP-CuAg-supported MnO

2

 composites, the MnO

2

 nanoflakes are deposited on the surface of the NP-CuAg substrate. Owing to 

the three dimensional continuous nanoporous structure and excellent electrical conductivity of NP-CuAg, the MnO

2

 nanoflakes can 

produce much larger surface area as compared to its aggregate particles. Moreover, the NP-CuAg/MnO

2

 composite materials exhibit higher 

electrical conductivity than the NPC/MnO

2

 composite materials. Thus, the utilization of MnO

2

 surface active sites is improved, which leads 

to the higher specific capacitance. The specific capacitance increases with the increase of the Ag content in the precursor alloy. 

Cu

45

Zr

45

Ag

10

 ribbon after dealloying in 0.1 mol/L HF for 10 h, the specific capacitance reaches 392.86 F/g. The button type energy storage 

device encapsulated by the NP-CuAg/MnO

2

 composite electrode materials, is able to light on the LED. 

Key words: Cu-based metallic glasses precursor; nanoporous CuAg bimetal; manganese dioxide; electrochemistry energy storage device; 

specific capacitance 
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