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Verification of the Quantum Tunneling Effect of Hydrogen
in Electrolyte Membranes

(BRI FSHERE)
REFIEE HHEHKRF NI B, Kyoto University Takaya OGAWA

This study aims to verify the quantum tunneling effect of proton conduction in various electrolyte membranes,

including Nafion. To investigate the quantum tunneling effect of hydrogen in various electrolyte membranes, permeation

experiments using mixed hydrogen—deuterium gas were conducted with aluminum bags. The time-dependent changes in

the Ho/D: ratio were analyzed by gas chromatography. The results showed that, in the outlet-side samples, the

experimentally obtained H2/D:2 ratio was higher than the theoretical value calculated under the assumption of an ideal gas.

From this result, it is inferred that, although slight, the quantum tunneling effect of hydrogen is likely to be occurring.

Based on the current values measured during the reaction, the theoretical gas mixing ratio (H2/D2) was calculated under

the assumption of an ideal gas, taking into account the difference in reaction rates arising from the mass difference of the

ions. When the theoretical values were compared with the experimental results, the experimentally obtained H2/D:- ratio

was found to be slightly higher than the theoretical value. This suggests that, although small, the quantum tunneling effect

of hydrogen is likely to be occurring.
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Carrier Gas : He 0.08MPa

Detector : TCD (180mA)

Oven : 50°C, INJ : 50°C, DET : 100°C

Column temp.: -196°C (liquid nitrogen cooling)

Sample Volume : 1.0 mL
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Fig.1. Photograph of MEA (Pt-GDL / Nafion / Pt-GDL).
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Fig.4 Time-dependent changes of H./D, ratio
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Fig.5 Time-dependent changes of H,/D, ratio (0.7 V)
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