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In this paper, Asymmetric supercapacitor electrode design and synthesis of micro-nano structured transition metal oxides (Co3O4 and CuO) and conducting polymer (polypyrrole) with reduced graphene oxide (rGO) have played an important role in supercapbattery investigations. In this work, in-situ three-dimensional construction of rGO, Co3O4 and polypyrrole (PPy) has been derived from metal-organic framework (MOF) in one side of electrode. Then rGO and Copper (II) oxide (CuO) has been obtained for another side of electrode for 2032 coin cell asymmetric supercapbattery device. 
There are a lot of advantageous to use it in the carbon based graphene materials, such as low-cost, eco-friendly and high theoretical specific capacitance. Although reduced graphene oxide electrode can improve the low energy density of conventional supercapacitors, it is also limited by low accessible surface and poor electrical conductivity. One strategy to resolve the bottlenecks of rGO is to use the nanocomposite electrodes, where Co3O4 and CuO nmeytal oxides and polypyrrole are intercalated on electronic conductive and electrochemically stable supports with a large surface area (e.g. graphene nanosheets).
The characterization of rGO/Co3O4/PPy nanocomposite was presented for our previous studies. In this work, the characterization of rGO/CuO nanocomposite was given as FTIR-ATR, BET, TGA-DTA and SEM-EDX analysis. The asymmetric rGO/Co3O4/PPy//rGO/CuO supercapbattery device yielded a high energy density and power density of E= 3.01 Wh×kg-1 for [rGO]o/[Co3O4]o/[PPy]o= 1:5:10 and P= 146.49 W×kg-1 for [rGO]o/[Co3O4]o/[PPy]o= 1:5:1. The highest capacitance retention was obtained as 89.12% for [rGO]o/[Co3O4]o/[PPy]o= 1:5:10 after 1000 cycles by CV method using 2032 coin cell. Herein, we report the formation of ternary nanocomposites of rGO/Co3O4/PPy and rGO/CuO nanocomposite synthesis and application on the aymmetric supercapbattery devices. In this work, PPy and metal oxides were intercalated with uniform thickness on the surface macroporous framework, which could improve the specific capacitance, rate capability and cycle stability. Asymmetric supercapacitor of rGO/Co3O4/PPy//rGO/CuO should open up new opportunities for the next-generation high performance supercapacitors.


We believe that this research paper meets the high standard of Ionics because an asymmetric nanocomposite formation strategy provides a new insight into the design of advanced electrode materials based on asymmetric rGO/Co3O4/PPy//rGO/CuO supercapbattery device for energy storage applications. Additionally, We used a microwave-assisted method to use reduction of GO with eco-friendly approach. 
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