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Bacteriain super capacitor electrode materials. areview
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Abstract: As a magjor factor in determining performances of the electrochemical super capacitor, electrode materials have
received wide attentions recently. Bacteria, with their advantages of low cost, abundance, environmental protection and easy to
get from nature, have become the promising biomaterials. The composite electrode materials based on bacteria or their related
products, have the advantages of large specific surface area, good cycle stability and high capacitance, and become the
research focus in the field of super capacitor electrode materials. Herein, the characteristics and related technology of different
bacteria on the preparation of electrode materials for super capacitor were summarized. This review systematically elaborates
the latest research progress of bacterial composite electrode materials. Moreover, the prospect of super capacitors has been
discussed.
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Electrode material Raw material

Advantage

Shortcoming

Carbon-based
electrode material

Activated carbon, carbon
nanotubes, carbon black

carbon, carbon aerogels,
organic carbides
Graphene

High specific surface area, good
corrosion resistance, controlled pore conductivity. The positive electrode
nano-carbon fibers, glassy structure, good compatibility with
other materials.

Large internal resistance, poor

specific capacity is relatively low.

Large specific surface area and high Complex process, high cost, difficult to
conductivity (Theoretical ratio

achieve macro preparation.

capacitance 550 is F/g).

Metal oxide RuO,
electrode material
stability.

NiO, MnO,, CO30,4, SnO,, Capacitance, low cost, abundant

V,05 resources.

Conductive Polyaniline (PANi),
polymer electrode Polypyrrole (PPy),

material Polythiophene (PTH) and
derivative, Polyphenylene
(PPP), Polyacene (PAS)
Composite Carbon-based, metal oxide, The selections and preparation

electrode material and conductive polymer
materials combine in pairs

Bacterial composites

Extremely low resistance
(10°°Q/cm) and good chemical

High conductivity, fast redox
reaction and high energy density.

Low mass density, continuous

Ru is a precious metal, scarce
resources, expensive, difficult to
commercialize civil.

Large internal resistance, large crystal
grains as the electrode material. Low
utilization rate during the electrode
reaction.

L ess effective n-type doping, own
expansion and contraction may lead to
its own degradation during the cycle.
Poor thermal stability and performance
in the long-term cycle.

Tedious preparation method, high

methods of materials are diversified. energy consumption and few mature

model.
The process remains at the stage in

porosity, high specific surface area, laboratory, few productsin large scale
conductivity and high cycle stability. industrialization.
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Fig. 1 The polymerization struction of BC.
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Fig. 2 Structure of BC using vacuum freeze-drying
way! .
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Fig. 3 Cytomembrane model of Deinococcus radiodurans.
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