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Abstract

In this research, the performances of ascorbic acid fuel cells equipped with SiC sponge serving as the
anode current collectors have been studied. The results were compared to that of cells equipped with a more
commonly used carbon sheet. The anode catalysts were carbon black (Vulcan XC-72) and Pt-black. These
catalytic materials were mixed with conducting polymers of PEDOT*PSS to enhance the catalytic activity.
Pt black was also used as catalyst at the cathode. The open circuit cell voltage using SiC sponge and Vulcan
was 0.61 V, and the maximum output power was 3.2 mW/cm?, which was comparable to that obtained using
carbon sheet and Vulcan (3.6 mW/cm?). The results obtained using various combinations of catalysts and
current collectors were discussed in order to evaluate if the use of the SiC sponge offers an advantage in

terms of the cell performances.
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Fig. 1 Structure of handmade biofuel cell.
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Fig.2 Photographs of (a) bare SiC, (b) SiC coated with
Vulcan@PEDOT*PSS, (c) C-sheet and (d) SEM picture
of SiC sponge.
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Fig.3 Biofuel cells for mediators (a) SiC and (b)
C-sheet, (c) the cell connected with lead clips and tubes
for fuel circulation (front) and air blow.
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Fig.4 Typical polarization curve of 0.5 M AsA fuel cell for
anode materials of Vulcan@PEDOT*PSS and cathode
materials of Pt-B"C-sheet.
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Table 1. Performances of 0.5 M AsA fuel cells for various
anode and cathode materials.

Anode Materials Cathode Materials Ey (V) (m\;mg) Euax (V)
(DC-sheet (alone) Pt-B"C-sheet 0.54 1.6 0.15
C-sheet"Vulcan Pt-B~C-sheet 0.58 3.7 0.18
(@C-sheet"Vulcan@PEDOT*PSS Pt-B~C-sheet 0.53 3.6 0.16
(@ Vulcan@PEDOT*PSS Pt-B~C-sheet 0.56 5.1 0.17
[@PLB@PEDOT*PSS Pt-B~C-sheet 0.53 4.6 0.19
(5)8iC (alone) Pt-B~C-sheet 0.68 0.17 0.33
6)SiC"Vulcan@PEDOT*PSS Pt-B"C-sheet 0.61 2 0.19
(@SiC"Pt-B@PEDOT*PSS Pt-B"C-sheet 0.47 1.4 0.17
(B)C-sheet"Vulcan Pt-B@PEDOT*PSS”SiC| 0.60 1.8 0.24
SiC*Pt-B@PEDOT#*PSS Pt-B@PEDOT*PSS"SiC| 0.49 0.39 0.17

0.5 M AsA/Various Anode Materials/Pt-B
=EOQ (V) =Pmax (mWem2)

Ey (V) and P (mW/cm?)

Fig.5 Cell performances for 0.5 M AsA fuel cells with various
anode and cathode materials, numbers in circle correspond to
those in Table 1.
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