o B 2] (Membrane Journal)

Vol. 21, No. 4 December, 2011, 345-350

al . & A ol*.ml A =T

“ v o = 1 o

=42 22|15 T VogsBoo =22 M=o} AR NSH
3

ol
ol

gl dA71Ed T4 %@ﬁé*ﬂﬂ - S e
o11d 9€ 4 <, 20119 9€ 219 4, 2011d 1€ 49 A

Fabrication and Hydrogen Permeation Properties of Vg9sBo2

Alloy Membrane for Hydrogen Separation
Yeong Min Jung, Sung Il Jeon™, and Jung Hoon Park "

Green House Gas Center, Korea Institute of Energy Research, Daejeon 305-343, Korea
*Department of Chemical Engineering, Chung Nam National University, Daejeon 305-764, Korea
(Received September 4, 2011, Revised September 21, 2011, Accepted November 4, 2011)

2 ¢k HEo xxd Mv ga Bg9e obAA °ﬂ % Ho] gltt. & AFoAEs ZeEol IHH MEL
VoosBo, 249 Ta EuE dAst v4 T3 54 2 38 A thste] A5 FAEAH. &
oj4tslet A o] ERVIAE 400°c, A 1.0~3.0 baroﬂxi #Ho}oq T2 B3
228 A7 0.5 mm TAY B A 48.5 mL/min/em®e] FFES B YT
A BEE F4E FHT F v ¥l ZHEA F4 BT A HEL

*W o
P
4
>4
_,KZ

S42 T, ¢4 747 TR
2 A Ayks FA7ks AoNh-e(WGS)
EFE AL 3

Abstract: No investigation has yet been accomplished to screen the boron-doped effects on vanadium based metal
membranes. The synthesis, hydrogen permeation properties and chemical stability of a novel Pd-coated Voo3Bo. alloy mem-
brane are presented in this report. Hydrogen permeation experiments have been performed to investigate the hydrogen trans-
port properties through the Pd-coated Vgo3Bo, alloy membrane in the absolute pressure range 1.0~3.0 bar under pure hydro-
gen, hydrogen-carbon dioxide gas mixture at 400 °C. The maximum hydrogen permeation flux was 48.5 mL/min/em’ for a
0.5 mm thick membrane under pure hydrogen. This results offer new direction in the synthesis of novel non-Palladium-based
metal membranes for hydrogen separation in water-gas shift reaction.
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Air-cooling

(b)
Fig. 1. Simplified schematic of the experiment apparatus

used in the work showing the water-cooling Cu-mold (fast
quench) and air-cooling (quench) and the solidified ingot.
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Fig. 2. The schematic diagrams of permeation test cell.
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Fig. 3. XRD patterns of Vg3Bo» alloy membrane before
hydrogen permeation test.
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Fig. 4. Hydrogen flux values of Pd-coated VoosBo, alloy
membrane according to absolute pressure (1.0~3.0 bar)
and time (0~250 min) using pure hydrogen (H,, 40
mL/min) as feed gas at 400°C.
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Fig. 5. Isothermal variation of the hydrogen flux as a func-
tion of square-root hydrogen pressure difference in pure
hydrogen tests. Experimental data fitted to Sieverts’ law
correlation are represented by dash line.
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Fig. 6. Hydrogen flux values of Pd-coated VoosBo, alloy
membrane according to absolute pressure (1.0~3.0 bar)
and time (0~230 min) using hydrogen/carbon dioxide
(CO, 40% vol/vol) gas mixture as feed gas at 400°C.
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Fig. 7. Isothermal variation of the hydrogen flux as a func-
tion of square-root hydrogen pressure difference in pres-
ence of hydrogen-carbon dioxide (24 mL/min H, + 16
mL/min CO,) gas mixture. Experimental data fitted to
Sieverts’ law correlation are represented by dash line.
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Fig. 8. XRD pattern of permeate and feed side of Pd-coat-
ed Vg3Bo, alloy membrane after permeation test.
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