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(CH3),CHOH [I] (Anode) + (CH3),CO [I] (Cathode) — (CH3),CO [I] (Anode) + (CH3),CHOH [I] (Cathode)
Standard Gibbs energy change of this reaction: 1G°=0
Gibbs energy change as thermodynamical activity ratio of hydrogen between electrodes : /1G = —RT(In [H]_ / [H].)
Open circuit voltage from Nernst’s equation : /JE = RT (In [H]_ /[H].)/ nF

Fig. 1 Principle of 2-propanol/acetone thermo-driven hydrogen concentration cell
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Conversion (2 h): @ Acetone/% 4 Hydrogen(gas) /%
Co-impregnated Pd-Fe/C and Pd-Ru/C (5 metal-wt%)
Reaction conditions: Catalyst 500 mg / 2-propanol 1.25 ml
under boiling (90°C) and refluxing (5°C)

Fig. 2 Dehydrogenation and spillover ability from
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Positive electrode: Pt-Ru/CC (30 wt%, Pt/Ru molar ratio: 1)
Flow rate: 0.8 ml/min as aqueous solutions (Cathode: 50 vol% 2-propanol; anode: 10 vol% acetone)

Electrolyte: Nafion117® (thickness 0.183mm) 2 X 2 cm?

Cell temp.: 60°C

Fig. 3 Current-voltage characteristics of 2-propanol/acetone thermo-driven hydrogen concentration cell
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Table 1 Rate analyses on electrode catalysts
Negative ocv [H]_/[H]. Y 1 lim. Max migration rate v %
electrode / mVv / — / mA / X10 ®mol-s?
Pd-Fe/CC 64.2 86.5 1.38 0.72
Pd-Ru/CC 36.1 12.3 6.56 3.40
Pt-Ru/CC 32.7 9.70 3.40 1.76
1) From Nernst equation: E = RT (In [H] _/[H]. ) / nF
2) From Faraday’s law: 1}, = nFv
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Fig. 4 XRD patterns of electrode catalysts
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