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In this paper, we describe the fabrication of high-performance glucose fuel cells. The cells are composed of glucose/KOH/
PEDOT*PSS, PtRu, and SWCNT composites (anode)/anion exchange membranes (cellophane, and cellulose dialysis)/Pt-
Black (cathode)/Air blow. The output characteristics of the cells are examined as a function of concentrations of glucose,
KOH and oxygen. Furthermore, it is reported that the maximum power density (Pmax) is not dependent on the oxygen
concentration at O > 10%. Hence, the result indicates the rapid cathode reaction and rate-limiting anode reaction.
Specifically, Pmax > 50 mWcm? is obtained with an open circuit voltage 0.95 V. To date, this corresponds to the best result
at the optimized condition of 0.1M glucose, KOH > 1M. The performances of glucose and a few saccharides fuel cells
are discussed by considering the reducibility of saccharides. It is demonstrated that the single cell with an electrode area
of 1em? and 2.2 g D-glucose turns a solar motor fan for 6 h. To start the motor an initial voltage > 0.6 V and constant
current > 25 mA are required. Additionally, the anode reaction of glucose and energy conversion efficiency are discussed
based on the reaction schemes of chain glucose (aldehyde) to gluconic acid using the released charge and energy generated

during the running motor and/or discharge via appropriate load resistances.
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Fig.1 Various components of biofuel cells except for the hydrogen fuel cell
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Fig.12 Typical polarization curves in 0.1 M glucose fuel cells for
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Fig.14 Oxygen concentration dependences of Prax and Eo in 0.1
M glucose/0.2 M <KOH fuel cells
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Table 2 Comparison of performances in various
separators used for glucose fuel cells

#K210727 0.1M Glucose/0.5M
KOH/PEDOT*PSS&PtRu@SWCNT/Separator/
Pt-BAC-S/Humidified Air blow

Separator Eo Prnax Emax Imax Max /
(Thickness um ) V) [(mwem@)| (V) | (mAcm®) [(mAcm?)

Cellophane PT-50 (35) 0.92 13.4 0.56 238 38

Cellophane PT-50 (21) 0.91 10.1 0.49 20.7 28.1
Miyatake AEM (50) 0.95 17.6 0.5 35 66
A-5142 (150) 1.0 10 0.49 20.5 25
A-5452 (220) 0.96 11.3 0.52 22 47
*Dialysis (48) 0.97 335 0.44 75 101
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Fig.17 Time responses of £ and i during discharge at Ry =c0oand R} =0
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Table 3 Typical £ and Praxin saccharides fuel cells

0.1M15I\:;c|((:ge:ldes/ Eo(V] | Prax (mWem?)
Glucose 1.0 30
Fructose 0.90 11
Lactose 0.98 15.4
Maltose 0.97 125
Sucrose 0.42 0.82
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Fig.20 Time responses of £ and i for driving a solar motor
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Fig.21 Typical polarization curves of the glucose fuel cell
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Fig.23 Successive turning motor in 0.5M Gl cell (after Fig.22)
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