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Surface modification of carbon to reduce deactivation of enzymes for
high-current-density biofuel cells
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Enzymatic biofuel cells can utilize nontoxic fuels such as glucose and ethanol,
and have the potential to power portable devices near the body. However, the power density, especially
the current density, of biofuel cells is still low considering the high intrinsic activity of enzymes.
Our previous study revealed that the deactivation of enzymes upon physical adsorption on carbon black
surface is the main reason for the low current density. Thus, the surface treatment of carbon black was
performed by graft polymerization of an anionic polymer, and by mixing of carbon black with polyethylene
glycol. The enzyme was then immobilized in the electrode using a method other than physical adsorption,
namely, via ammonium sulfate precipitation with crosslinking. This electrode showed higher current
density than the electrode fabricated by a previous procedure.
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