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Fig. 1 CVs obtained at the SWCNTs-modified (a) and
SWCNTs/MG-modified (b) GC electrodes in 0.10
mol- L phosphate buffer (pH 7.0), curve ¢ was ob-
tained with the SWCNTs/MG-modified GC elec-
trode after consecutively scanned in 0.10 mol -L*
phosphate buffer (pH 7.0) for 100 cycles
Scan rate: 20 mV s
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Fig. 2 CVs obtained at the ADH/MG/SWCNTs-modified
GC electrode in 0.10 mol - L' phosphate buffer con-
taining 10 mmol - L' NAD" in the absence (a) and
presence (b) of 40 mmol- L™ ethanol
Scan rate: 20 mV -s
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Fig. 3 Schematic illustration for the principle of ethanol/O,
biofuel cell
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Fig. 4 Open circuit potential-time curve of the biofuel cell
recorded with the addition of 40 mmol-L" alcohol in
0.10 mol - L' phosphate buffer (pH 7.0) containing
10 mmol - L' NAD™ at room temperature under con-

tinuous stirring
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Fig. 5 Polarization curve (¢) of the assembled alcohol/O,
biofule cell and the dependence of the power output
(0) on the current density. A 0.10 mol- L phosphate
buffer (pH 7.0) containing 10 mmol L' NAD" and
40 mmol- L' alcohol was used as electrolyte
Experiments were carried out at room temperature

and under ambient air
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Fig. 6 The pH dependent power density of the ethanol/O,

BFC in 0.10 mol - L" phosphate buffer containing 10

mmol-L" NAD" and 40 mmol-L" ethanol under am-

bient air and at room temperature
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Fig. 7 Polarizarion curve () of the assembled ethanol/O,
BFC and the dependence of the power (o) on the
current density with Vodka as the biofuel in phos-
phate buffer containing 10 mmol-L"' NAD"

Other conditions were the same as those in Fig. 5
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An Enzymatic Ethanol/O, Biofuel Cell Powered by
Commercial Vodka Fuel
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Abstract: This study demonstrates the performance of a new type alcohol/O, biofuel cell assembled by using alcohol dehydroge

nase (ADH) and bilirubin oxidase (BOD) as the biocatalysts of the bioanode and the biocathode for the bioelectrocatalytic oxidation

of alcohol and reduction of oxygen, respectively. To construct the bioanode and the biocathode, single-walled carbon nanotubes

(SWCNTs) were used. In the bioanode, SWCNTSs were used as the supporting materials for both methylene green (MG) which was
used as the electrocatalyst for the oxidation of NADH and ADH. The as-constructed MG/ADH/SWCNTs-based bioanode exhibits a
good activity toward the bioelectrocatalytic oxidation of ethanol. In the biocathode, the use of SWCNTSs essentially facilities the direct

electron transfer of BOD, and thereby enables the bioelectrocatalytic reduction of oxygen into water at a relatively high potential. An
ethanol/O, biofuel cell configuration was then assembled by utilizing the MG/ADH/SWCNTs as the bioanode and the BOD/SWCNTs

as the biocathode. The biofuel cell gives a maximum power output of 11 wW-cm? in the presence of 40 mmol- L™ ethanol as biofuel un-

der ambient air in phosphate buffer (pH 7.0). Finally, we demonstrate that the ethanol/O, biofuel cell could be powered by commercial-

ly available Vodak, giving a maximum power output of 3.7 wW-cm™.

Key words: biofuel cells; bioelectrochemistry; single-walled carbon nanotubes; alcohol dehydrogenase; bilirubin oxidase
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