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Abstract: In this paper, static hydrogen permeation experiment of multicomponent palladium (Pd) alloy membranes was
investigated in hydrogen gas with the presence of 0. 1vol% methane gas. The influences of methane gas on Pd alloy mem-
branes at high temperatures (450, 550, and 650 °C ) and high pressures (1, 10 MPa) were studied. Surface morphologies,
microstructures and surface states of Pd alloy membranes were characterized and analyzed by SEM, metallurgical microscope
and XPS. The results show that the quality of Pd alloy membrane is almost unchanged after being exposed in hydrogen gas
with the presence of 0. 1% methane gas. Furthermore, there is no variation on the surface morphology of Pd alloy mem-
branes. XPS analysis shows that methane gas has no effect on the surface chemical state of Pd alloy membrane. Character-
ization peak of either carbides or decomposition was not observed. Carbon is adsorbed on the surface of Pd alloy membrane
existing in the form of —CH—. Compared with low temperature and low pressure condition, there is a little methane gas ab-
sorbed on the surface of Pd alloy membrane under high temperature and high pressure. It might result from that the competi-
tive adsorption between methane and hydrogen on the surface of Pd alloy membrane at high temperature and high pressure is
very weak, which could be ignored.
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Fig. 1 Apparatus of H, permeation experiment for Pd alloy membrane
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Table 1 Weight of Pd alloy membranes before and after being ex-

posed in methane gas

Pressure Temperature Before exposure — After exposure

Sample )\ by /% /mg /mg

IW-1 1 650 0.1231 0.1229
JW-2 1 550 0.1231 0.1230
JW-3 1 450 0.1233 0.1232
IW-4 10 650 0.1233 0.1231
IW-5 10 550 0.1207 0.1208
JW-6 10 450 0.1229 0.1230
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Fig. 2 SEM images of the surfaces to different Pd alloy membranes:

(a) original sample, (b) JW-1 sample, (c) JW-2 sample,

(d) JW-3 sample
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Fig. 3 SEM images of the surfaces to different Pd alloy membranes: (a) JW-4 sample, (b) JW-5 sample, (¢) JW-6 sample

Area o] Ni Pd Ag Au Total
a - 066 7727 1833 375 100.00
b - 042 7825 17.75 358 100.00

4 JEUGRESL (Z2) FIW-6 R () BIIEIX EDS 23Hr45 8
Fig. 4 EDS analysis results of original sample (left) and JW-6 sample

(right) at selected areas
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Fig. 5 Metallographic images of Pd alloy membranes: (a) original
sample, (b) JW-4 sample
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Fig. 6 XPS spectrum of metal elements on the surfaces of different Pd alloy membranes: (a) Pd 3d, (b) Ag3d, (c) Au4f, and (d) Ni2p3/2
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Fig. 7 XPS spectrum of C 1s on the surfaces of different Pd
alloy membranes
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