
 

Carbon nanosheets as a competent assistant
to manganese dioxide show remarkable
performance in supercapacitors
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In the context of "carbon neutrality," supercapacitors, as an emerging
green energy storage device, have shown advantages such as fast
charging and discharging, high power density and good cycling
performance, which have generated a wave of research among scholars.
Among them, electrode materials are one of the key factors to determine
the electrochemical performance of supercapacitors. The microscopic
morphology, energy storage mechanism, capacitance and safety of
electrode materials will have an important impact on the performance
and application of supercapacitors.

In order to enhance the energy density and electrochemical performance
of supercapacitors, researchers have selected transition metal oxides with
high theoretical capacitance; however, powdered transition metal oxide 
electrode materials all encounter problems such as small specific surface
area, few active sites and structural collapse caused by large and variable
particle/bulk sizes.

Wenjing Zhang from the Department of Materials Science and
Engineering of Jiangsu University, and co-workers have designed and
prepared a manganese dioxide/carbon nanosheet composite material to
address the morphology and size distribution problems of powder
electrode materials. This study was published in Frontiers of Chemical
Science and Engineering on 24 February, 2022.

"After the carbonization of tripotassium citrate monohydrate and HNO3
acidification, an active CNS was produced for the uniform growth of
MnO2 on its surface, eliminating MnO2 granules with nonuniform
dimensions and severe agglomeration." Zhang said.
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"The activation of HNO3 produced large quantities of functional groups
for the combination of CNS and MnO2 nanosheets, which provided
plenty of transferring and reacting sites for ions from the electrolyte and
promoted the electrochemical performance of the composite. The
carbon materials offered excellent conductivity and stability under
strong current; thus, the composite showed much better rate capability."

Thanks to the constraining and regulating effect of the ultra-thin carbon
nanosheets, the MnO2/CNS composite exhibits superior electrochemical
properties compared to carbon nanosheet monomer and MnO2
monomer: higher specific capacitance at the same voltage, better
multiplicative performance at the same current density, and lower
internal resistance of the electrode material.

"The research has shown that the ultra-thin carbon nanosheets which is
derived from tripotassium citrate monohydrate can be used as a substrate
for the growth of manganese dioxide," said Xuehua Yan, the co-
corresponding author of this study who comes from the Department of
Materials Science and Engineering of Jiangsu University.

"The electrochemical properties of manganese dioxide are effectively
enhanced by adjusting its distribution. Our research broadened the idea
of preparing powdered electrode materials and expanded the application
of carbon materials and transition metal oxides in the field of energy
storage."

  More information: Wenjing Zhang et al, Tripotassium citrate
monohydrate derived carbon nanosheets as a competent assistant to
manganese dioxide with remarkable performance in the supercapacitor, 
Frontiers of Chemical Science and Engineering (2021). DOI:
10.1007/s11705-021-2065-7
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