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Evaluation of Palladium film for Separating Hydrogen for a Two-stage Fermentation
Process producing Hydrogen and Methane by Biomass
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Summary

The industrial application of palladium (Pd) membranes can lead to important improvements in the separation

of hydrogen (H,) from the mixture gas produced from a two-stage fermentation process producing hydrogen

and methane by biomass.

In this study, the function of separation and permeability of hydrogen of novel Pd-Cu alloy film composite

membranes was investigated using mixture gas with H,,CO,,CH,4 and N,. The result showed the H, permeability

of this palladium membrane has more effective as compared with the Pressure Swing Adsorption (PSA) under

the some experimental conditions of temperature 250-450°C, flow 2, 4, 6 L/min.

This finding suggested that this palladium alloy membrane is one of the most promising technologies for

hydrogen separation from gas mixtures by a two-stage fermentation process producing hydrogen and methane,

involving advantages in biomass, such as a separation efficiency approaching, high permeability.
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Two-stage fermentation process
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Fig.1 The scheme of the mechanism of the separation of
hydrogen (H2) in the palladium (Pd) membrane
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Fig.2 The module of Pd membranes for separating H,
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H2 72vol%
CO2 20vol%
CH4 7vol%

Table-1. Composition of mixture gas
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Fig.3 The experiment equipment
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Fig4 Temperature dependence of the hydrogen

permeability of novel Pd film
(0.75[MPa], 2[L/min])
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Fig.4 Flow dependence of the hydrogen permeability of
novel Pd film  ( 0.75[MPa], 350[°C])
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