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Preparation and electrochemical performance of Co Prussian blue analogue/

multi-walled carbon nanotubes nanocomposite for supercapacitors

DU Jiaqi', CHEN Junlin', JI Jiashuai' , ZHANG Li' , LIU Wei" , SONG Zhaoxia®
(1. School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China;
2. College of Life Science, Dalian Minzu University, Dalian 116600, China)

Abstract: Co Prussian blue analogue (CoPBA) has attracted much attentions as a promising anode material of su-
percapacitors due to its high capacity and long cycle life. But CoPBA suffers from poor electrical conductivity, lead-
ing to unsatisfied rate performance. A nanocomposite of Co Prussian blue analogue/multi-walled carbon nano-
tubes (CoPBA/MWCNT) composite was synthesized using ZIF-67 as a precursor. The structure and morphology of
CoPBA/MWCNT were characterized by XRD, SEM and TEM. In a three-electrode system, the specific capacitance of
the CoOPBA/MWCNT electrode reaches up to 312 F-g™' at a current density of 1 A-g™'. The fabrication of COPBA/MW-
CNT is beneficial for improving electronic conductivity and mechanical stability, resulting in high electrochemical
performance. An asymmetric supercapacitor cell is assembled with COPBA/MWCNT as cathode and activated car-
bon (AC) as anode. Its capacity retention rate is 83.1% after 5 000 cycles, exhibiting excellent cycling stability.

Keywords: Co Prussian blue analogue; supercapacitor; template conversion; multi-walled carbon nanotube;

asymmetric supercapacitor
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Fig.1 Synthesis process of Co Prussian blue analogue (CoPBA)/multiwalled carbon nanotube (MWCNT)
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Fig.2 SEM images of direct synthetic CoOPBA (D-CoPBA) (a), D-CoPBA/MWCNT (b), ZIF-67/MWCNT (c) and CoOPBA/MWCNT (d);
EDS mapping (e) and TEM images ((f)-(h)) of CoOPBA/MWCNT composite material
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Fig.4 CV (a) and EIS (c) curves of D-CoPBA, CoPBA/MWCNT and D-CoPBA/MWCNT electrodes; Scan rates comparison CV curves (b) and

pseudocapacitance properties (d) of COPBA/MWCNT electrodes
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Fig.5 Constant current charge and discharge curves of the COPBA/MWCNT electrode recorded at 2-10 A-g™* (a); Plots of discharge capacitance vs.
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