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=t 25(T114zzreo4Ni126C1168 (70 pm), Tij73Zre7Nizy (80 pm))= AA 2 A 23T A2 HH 74 Eg7-2 300~500°C,
1~4 bar®] Z7A E3F 7k2x(Ha, No), sweep 7F2~(AnE ©]&3t 4 3 AP FAWSFATE TiuoZreaNineCuss T
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cm’ming fluxE 7}zIch

Abstract: In this experiment, a Ti-based flat hydrogen separation membrane was designed and manufactured. In order to
find a Ti-based hydrogen separation membrane of a new composition, the correlation between the physical-chemical proper-
ties and hydrogen permeability of various alloys was investigated. Based on this, two types of new alloy films
(Ti142Z166.4Ni126Cugg (70 um), Tij73Zre27Niz (80 um)) was designed and manufactured. The manufactured flat hydrogen sep-
aration membrane was tested for hydrogen permeation using mixed gas (H,, N>) and sweep gas (Ar) at 300~500°C and 1~4
bar. The Tijs2Zre64Nij26Cuss alloy film has a maximum flux of 16.35 mL/cm’min at 500°C and 4 bar, and the
Ti173Zr627Ni alloy film has a maximum flux of 10.28 mL/cm’min at 450°C and 4 bar.

Keywords: Ti-based membrane, hydrogen separation, VEC, hydrogen permeation
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Fig. 1. Hydrogen permeability according to atomic size difference.
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Fig. 6. Schematic diagram of hydrogen permeation apparatus.

0.12

0.10

o

=)

3
1

0.06 1 -

H, Flux (mol/m’s)

=4

o

b4
1
L]

0.02

0.00 T T T T
0 100 200 300 400

P, 5P 05 (Pa")

Fig. 7. H, flux of Tij42Zres4Nij26Cuss alloy membrane.

Gilibrator-2 Model, Sensidyne, U.S.)& °]&3lo FF
< 272, OI- 1, gas chromatography S ©]-&3}e] 49}
gRlstAt. ol 49 A7} 99.5%
d\:E FaatA] Ksta, —ri‘?l £

2]l

3.1 Ti14ZZr664Ni126CU68 =2|2e| J7|HFn M5
Fig. 72 Tij2ZrecaNineCues GaHo2 4 F34
A8S 233 AgE AP WE F£4 EF flixE Y

j=gk=1

Bl T2 3Zo|t}, Table 2+ TijgaZresaNifeCugs 2732

Wugl, A 34 B A 2 &, 2024

Table 2. H, Flux of Tij4»Zres4Nijn6Cuss Alloy Membrane

Temperature Pressure H, flux H, flux
(°C) (bar) (mL/cm’min)  (mol/m’s)
300 1 0.42 0.0028
300 2 1.32 0.0089
300 3 2.53 0.0173
300 4 3.86 0.0263
350 1 0.68 0.0046
350 2 2.15 0.0147
350 3 3.96 0.0269
350 4 6.09 0.0415
400 1 1.11 0.0076
400 2 3.57 0.0243
400 3 6.50 0.0443
400 4 10.36 0.0705
450 1 1.39 0.0095
450 2 478 0.0326
450 3 8.62 0.0588
450 4 13.38 0.0913
500 1 1.75 0.0119
500 2 5.58 0.0380
500 3 10.66 0.0726
500 4 1635 0.1115
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Table 3. H, Flux of Tij73Zrs7Niy Alloy Membrane

Temperature Pressure H, flux H, flux
(°C) (bar) (mL/cm’min)  (mol/m’s)
300 1 0.27 0.0018
300 2 0.72 0.0049
300 3 1.37 0.0093
300 4 2.34 0.0159
350 1 0.42 0.0028
350 2 1.42 0.0096
350 3 3.09 0.0210
350 4 2.19 0.0345
400 1 0.57 0.0039
400 2 2.19 0.0149
400 3 6.20 0.0343
400 4 10.28 0.0559
450 1 0.82 0.0055
450 2 3.14 0.0214
450 3 6.20 0.0423
450 4 10.28 0.0700
500 1 1.12 0.0076
500 2 3.96 0.0269
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