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Abstract: The influence of co-existing gases on the hydrogen permeation without sweep gas was studied through a
Pd-coated Voo sBo2 alloy membrane. Membranes have been investigated in the pressure range 1.5~8.0 bar under pure hydro-
gen, hydrogen-carbon dioxide and hydrogen-carbon monoxide gas mixture without sweep gas at 400°C. Preliminary hydro-
gen permeation experiments without sweep gas have been confirmed that hydrogen flux was 40.7 mL/min/em” for a Pd-coat-
ed VoosBo, alloy membrane (thick : 0.5 mm) using pure hydrogen as the feed gas. In addition, hydrogen flux was 21.4
mL/min/em” for VeosBy, alloy membrane using Ho/CO, as the feed gas. The hydrogen permeation flux decreased with de-
crease of hydrogen partial pressure irrespective of pressure when H»/CO, and H./CO mixture applied as feed gas re-
spectively and permeation fluxes were satisfied with Sievert’s law in different feed conditions. It was found from XRD,
SEM/EDX results after permeation test that the Pd-coated Vgo3Bo2 alloy membrane had good stability and durability for var-
ious mixtures feeding condition.
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Fig. 1. Hydrogen permeability of various metals[8].
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Fig. 2. XRD pattern of Pd-coated VoosBo> alloy mem-
brane before the hydrogen permeation experiment. The la-
beled peaks (*) correspond to the palladium metal coating
(comparison with JCPDS card 00-0344, Pd). The labeled
peaks (®) correspond to the vanadium metal (comparison
with JCPDS card 65-6689, V).
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Fig. 3. Hydrogen permeation flux of Pd-coated Vgo3Bo2
alloy membrane (150 nm Pd-coating) as a function of ab-
solute pressure using pure hydrogen as feed gas (feed gas
: = 40 mL/min hydrogen; sweep gas : 40 mL/min argon;
temperature : 400°C).
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Fig. 4. Hydrogen permeation fluxes as a function of
square-root pressure difference in the experimental con-
ditions using pure hydrogen as feed gas in isothermal
mode (400°C).
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Fig. 5. Hydrogen permeation fluxes as a function of
square-root pressure difference in the experimental con-
ditions with sweep gas using of hydrogen and hydro-
gen-carbon dioxide mixture as feed gases in isothermal
mode (400°C).
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Fig. 7. Hydrogen permeation fluxes as a function of
square-root pressure difference in the experimental con-
ditions without sweep gas using of hydrogen-carbon mon-
oxide mixture as feed gases in isothermal mode (400°C).
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Fig. 8. XRD pattern of Pd-coated VoosBo> alloy mem-
brane after the hydrogen permeation experiment. The la-
beled peaks (*) correspond to the palladium metal coating
(comparison with JCPDS card 00-0344, Pd). The labeled
peaks (®) correspond to the vanadium metal (comparison
with JCPDS card 65-6689, V).
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