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CO; generation was confirmed among the anode reaction products of fuel cells powered by glucose and its derivatives,
following determination of their discharge capacities. The derivatives are oxidized products of glucose, including gluconic,
glucaric, glyoxylic, oxalic acids, and sorbitol. The cells functioned via a direct and passive mechanism and composed of
glucose derivatives in KOH solution/PEDOT:PSS, PtRu and SWCNT composite anode/Pt cathode. CO, generation was
detected via several hours of continuous discharge measurement. CO, volumes were proportional to the charges released
during cell discharge and were depended on glucose derivative identity. The amount of generated CO, corresponds to the
total number of carbon atoms in the fuel molecules. The electro-oxidation mechanisms of fuel molecules are discussed in

light of the slow rate multi-step oxidation of fuel molecules.
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Table 1 Performances of Biofuel Cells Based on Polymer Electrolytes Refer to H, Fuel Cell

Observed
Fuel EV | A / E e Discharge Weh
(Reaction Product) (.’:9 ) Wmax 2)|( Amax 2) (\'T/';x Catalyst n Capacity ?ﬁ:s tical Ref.
eaction roauc theory, m cm m cm (Separator) (Ah g,l) earetica
gjens)
Hydrogen H; 0.96 Pt 80
e a2 | 720 1200 | 06 (CEM) 2 27 (119) 13
Methanol CHs0H | 0.65 PtRu 5
(CO2+2H,0) (1.21) 120 = s (CEM) e i (16) 1
Ethanol C:HsOH | 0.88 PtRu -
(CHsCOOH+H:0) | (1.17) o8 20001 029 1 aEwm) = 2 ©.9) 5
Glucose CgH1205 0.97 PtRu 2.9
(6CO» + 6H:,0) | 124y | ©° L e |2 0 (16) 2
Ascorbic acid
0.59 Pt -
CoHsOs 10.3 60 0.17 2 0.30 16
Caion s o) | ©758) (CEM) (0.83)
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Cathode
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(PEDOT*PSS@PtRU~SWCNT)
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1

Current collector
Anode SUS316

Fuel Tank 0.73 mL

Current collector Cathode
SUS316 #200 Mesh

Fig. 1 Structure of Passive and Direct Fuel Cell
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Fig. 2 Oxidation schemes of glucose and derivatives
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Fig.3 Tools to detect CO; in (a) fuel cell, (b) injection needle, (c)
6 M HCI, (d) syringe for fuel suck and () syringe of HCL.
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Table 2. CO, generated by glucose and derivatives fuel cells

Observed Theoretical at23°C
omenies | Wy e

Sorbitol 42 58.1 6/26F
Glucose 54 62.9 6/24F
Gluconic acid 61 68.6 6/22F
Glucaric acid 78 83.9 6/18F
Glyoxylic acid 120 126 2/4F
Oxalic acid 203 252 2/2F

CO5/Qou (HLCY)

Sorbitol Glucose Gluconic Glucaric Glyoxylic Oxalic
acid acid acid acid

Fig. 4 Generation of CO, for various glucose and derivatives
fuel cells
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