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Precise analyses for the electrochemical oxidative decomposition of cellulose
and application in the energy conversion device
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The reaction mechanisms involved in the electrocatalytic oxidation of
cellulose dissolved in a highly alkaline aqueous solution were evaluated by hydrodynamic voltammetry
using a Pt rotating disk electrode as well as product analyses. The intrinsic electrocatalytic
activities of several metal catalysts for cellulose oxidation were also separately assessed using
disk electrodes. It was found that a fuel cell composed of Pt-deposited Ni foam electrodes as both
anode and cathode was capable of generating electricity while directly utilizing cellulose as a
fuel, even at ambient temperature and pressure.

In addition, it was also revealed that the regenerated cellulose thin film or cellulose dissolved
in alkaline aqueous electrolyte can be utilized as a fuel for the photo-assisted fuel cell (PFC)
consisting of a Ti02 photoanode. It was demonstrated that the PFC boosted the power generation
efficiency from biomass by combining the energy of light.
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