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Abstract: The powder mixture for fabricating the cermet membranes was prepared by mechanically mixing 60 vol.% va-
nadium with Y,Os-stabilized ZrO; (YSZ). The powder mixture was pressed into disks, which were then sintered in vacuum
at 1600°C for 2 h. As-sintered membrane was dense and mounted to a stainless steel ring with brazing filler. Hydrogen
fluxes of V/YSZ membrane have been measured in the range of 200~350°C with 100% H,. The crack was formed in the
both sides of membrane at 350°C and pressure of 0.5 bar. During permeation experiment, vanadium of V/YSZ membrane
reacted with hydrogen to form V,H which was the origin of crack formation.

Keywords: vanadium, cermet membrane, hydrogen separation

.M 2 Hha) R He A oA An], e Exu 9 L9
fo14 Fog myg AR F4E JeR AAHT it
A AA FA 2u71 205030l @AY 2ol 2 Baote o] g3l $£45 BEsls IYozE AL
RO g2 dEHAA 34 3ol AA A X A BEE¥ 4 Jde nEAEYY, 1244 B
%, 4 AUz g sjeNde] I8k Ak £ F e % 2, Ay Bgw Fol AtH24]
AR 7&e ARATAAN FAd=7] A 20204 oj9} £ EYPUFH FoAm F& EEuh, Ay
ZWREE FAAA Aty 25" 7og AgEn B 22 18 9 Eegste 71E0] B2
Aok A —’Fi—‘i—ﬂ% A% WHe HAYFAH HA Sl AT/ AYHI ATHS,6).
(PSA), AEE SHE 9 HEeHoR BFE & A 24 Beo g /M gol AdHe BELE 4
PSASH AW EE FHFHLE AFsEHA AT 42734 o W3l 100%2 AHAE M= FehEolth. e
A3 FEo e g&Fe F4 FYFAE An ot 43 a2 golsiAl Ax7t 7hssi g4tst
EAA B B¢ A E 2783 YUl ol Ba, $37] 9 galga ol dis) 334 Aol
43l t7]. AT AZEFA &3 71Fo| 1rtolx
W77k 29 F3 AE st oz FIsle kg

¥ 22 2H(pjhoon@kier.re kr)

62



Fa B Y7 V/YSZ cormet BT WY Az 2 P4 63

sbi TR9) £ FAAY Biolt weolA A
S7h BT s} dad CO B AR
28 a8 RIS AT Grk B B9y
#ohs Bell AAAE A2

AE7F 8 £V, Nb, Tadt 22 55542 AH8sto
e Et A7F JHI ATH10].

B dFdAe 2 2ol wWie ofUdA Fi
TE § =2 HYEMV)E ©]83t non-Galvanic©l
45 e FEATY SR Cermet) S AZFIAT VE
A E7F A A FackE iAo £7] i
Fa e B A AFE sast
2. 4
2.1, 229 M=

1.
B Ao AFE-S V/YSZE-2 vanadium metal powder
(-325 mesh, 99.5% Alfa Aesar)®} Alete] |A|A S
3l Y,0s-stabilized ZrO, (i.e. YSZ, Tosoh-zirconia,
TZ-8Y)& 6 : 4% 49] 60 vol.%2] v et
Aol Zea AP EeuS 2 x3h7] 218 PVB (poly-
vinyl butryal, Sigma) 7] #IIE 2} Y,0; (Yitrium ox-
ide, 99.99% Aldrich) &2 Xxﬂ% A7) 9. &34
BT = ofAE 100 mE o INZ 54 2ET
T LA Pzt % éﬂ H-tlE A7l 20 mm
2HH 2 289 EEo Yol 8 21 tonOE 3% 5o
Q (model 25601 series, Specac Limited, UK)=
Ad Atk A= 2F EA719A4 1047 S
ou] 24 - FF2 el Yol 1600°CellA 2417F F<F
24 3tk A2% e Anbri(Beta series, Buehler
LTD., US.A)) A7} 718 YAE o) &3 &4 €
AvtstArt. A" HelA] Lot ] A 5 A&7
(He mass spectrometer leak detection, Varian)E AH§-
st} ks rE AR FREAUT

ol AZxd% g 25E dotry] A ETF
£417](Thermal Analyzer-SDT600, TA instrument, U.S.A)
2 AF BY7)oA 5°C/minlE &8k V/YSZ &%
FTE BASHY. &2 24 mE Belve 2%
T2E Lot 7] Yl 10° < 26 < 90° HH oA Xray
3ld EA7|(XRD, Rigaku Co Model D/Max 2200-
Ultimaplus, Japan)& £2]9h& BAstqch. Az FAb
& 1] 7 (SEM, Model 1530, LEO Co., Germany)< ©|-&
sto] Helghe] 729 vel d&Ade] 2 FAHUEA

k%)

Feed gas

i
: [
Lo e
i y
Purge gas ! vent E = 7

Sweep gas

Hy Ny Ar
1, Bomb 2. Mass flow controller 3 Cermet membrane 4, Permeation cell
5. Furnace 8, Pressure indicator 7. Temperature controlier 8. Back pressure requlator

9.Mass flow meter 10, vacuum pump 11. Gas Chromatograph 12. Data acquisition system

Fig. 1. The schematic diagrams of permeation test cell.
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Fig. 2. TG results of vanadium mixture according to tem-
peratures (a) before pre-sintering (b) after pre-sintering,
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Fig. 3. XRD patterns of V/YSZ membranes before and af-
ter polishing.
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Fg. 4. XRD patterns of V/YSZ membranes before and af-
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Hg. 5. SEM results of V/YSZ membranes after pressing on
: (a) 8 ton, (b) 21 ton.
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Fig. 6. SEM and EDS results of V/YSZ membranes pre-
pared under high vacuum condition after polishing: (a) sur-
face, (b) cross section.
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Fig. 7. Hydrogen flux through 630 pm-thick V/YSZ mem-
brane as function of temperature and time using 100% H>
as feed gas.
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Fig. 8. SEM and EDS results of V/YSZ membranes after H> permeation test: (a) feed side; (b) Cross sect1on “(c) permeate

side.
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