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Oxidation of sugars is interesting in various aspeds
such as waste water treament in food industry, sensing
blood sugar content in medicd sciences, and energy
conversion in fuel cdls. We have reported the results on
eledrochemical oxidation of sugars at various metal
eledrodes[1]: The main eledrolysis products were found
to be formic add and CO2 (C1 molecules), oxalic add
((COOH)2) and dycolic add (HOCH2COOH, C2
moleaules). Copper eledrode was effedive for the C-C
bind cleavage of sugars in an akaline solution. Formic
add (HCOOH) was a main product for the oxidation of
glucose. Oxidation current efficiency of glucose on other
metal eledrodes than copper were, for example, 70% on
Ni, 50% on Au and 3% on Fe. In the present study, we
have tried to prepare a sugar-air battery using
eledrocaalytic oxidation of sugars on metal eledrodes.

Although copper eledrodes showed caalytic adivity
for oxidation of sugars, oxidation pes&k potentials on
copper eledrode in 0.1 M NaOH solution, measured by
cyclic voltammetry, were still rather positive: ca +0.6 V
(vs. Ag/AgCI) for monosaccharides, +0.7 V for di- and
trisacdharides and +0.8 V for polysaccharide. These
oxidation potential are too positive to make a sugar-air
battery, because reduction of dioxygen (air) at a platinum
eledrode (best eledrode for dioxygen reduction) takes
place &ca -0.2 V (vs. AQ/AQCI) in an akaline (eg. 0.1
M KOH) solution. Okxidation of glucose & negative
potentials was very slow and lesseffedive (seeFig. 1 and
Table 1). Similar results we also olserved at Ni, Au, and
Fe dedrodes.

To increase the oxidation currents of sugars at
negative potentials on a wpper eledrode, we have enlarge
the surface aea of the dedrode by various means
(roughen the surface by oxidation-reduction cycles,
copper plating on the rough Pt-blad surfaces etc.). It was
effedive to some etent, but still more dforts were
required to shift the oxidation potential of sugars more
negative and enlarge the oxidation current of sugars at
negative potentials.

On the other hand, on a platinum oxidation of
glucose & 0.3 V (vs. Ag/AgCl) gave mainly glycolic
add (65% in current efficiency) as shown in Fig.1 and
Table 1. In addtion other mono-, di-, tri-, and
polysacdarides were dso oxidized on a platinum
eledrode & very negative potentials such as —0.3 V (vs.
Ag/AgCl). On this basis, a battery composed of Pt /
sugars in akaline solution // di-oxygen (or air) in akaline
solution / Pt was prepared and current-voltage curves
were ohtained (Fig. 2). Using Pt plate dedrodes (ca30
cm’) for both anode and cathode, the maximum current of
1.5 mA and the maximum voltage of 0.92 V and the

maximum power of 18 pW/cm? (at 0.6 V and 0.92 mA)
were obtained (seeFig. 3) using for example a cdl of: Pt
/0.1 M Glucose or Galadosein 0.1 M NaOH // Sat. Oz in
0.1 M NaOH/ Pt.
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Fig.1 CVs of 20 mM glucoseat Cu and Pt electrodes
ina0.1M NaOH solution. Scanrate: 50 mV /s.

Tablel. Qrrenteffidenciesfar formic aid, axalic acid
and gyoolicadd by the dedtrocata ytic axidation @
ducoseat Cuand Pt dedtrodesin a0.1M NaOHsdlution.
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Fig. 3. (upper) Curent-Voltage and (lower) Power-
Voltage aurvesfor a cdl of: Pt/ 0.1M Sugar in 0.1 M
NaOH// O, in 0.1 M NaoH/ Pt.
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