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Abstract: The hydrogen permselective membrane were prepared by chemical vapor deposition (CVD) aiming at the ap-
plications to hydrogen iodide decomposition in the thermochemical IS process, and it was evaluated for the possibility as a
separation membrane. An electron probe X-ray microanalyzer (EPMA) and SEM picture were used to analyze the morphol-
ogy and structure of the prepared membranes. It was confirmed that Zr-Si-O layer exist in the surface of the prepared mem-
brane using zirconia coated support. Single-component permeance to H, and N, were measured at 300~600°C. Hydrogen
permeance through the Z-1 membrane at a permeation temperature of 600°C was about 1 x 107 mol-Pa’-m?-s”. The se-
lectivities of Ho/N, at 600°C were 5.0 and 5.75 for Z-1 and Z-2 membrane, respectively.
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Fig. 1. Thermochemical water-splitting by the IS process.
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Fig. 2. Experimental apparatus for chemical vapor depo-
sition.
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Fig. 3. Experimental apparatus for the single gas per-
meation test.
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Fig. 4. The relationship between permeances of He, Nz and
deposition time of zirconia coated support tube at 600°C.

At @Y AE tx BRRE 23] 98 dd=
7t w2 2HAHEAY G4 (917 40 mm; WA 38
mm; Z°] 500 mm)yE AHL34T B3 £ €A
SHA o3 2 2 &Aoo AP
Fig. 39 28l 2& ZAFo= &As ¥, 29 19 o)

Al 0 I 8
SO0 30000 B0 2000

40000 20000 4500 10 1

0 10000 300 10 -

-40000 0130 swF

80000 0 B O Fusho

Bt : R T T
Distance from sudace [mm]

(a) Zirconia costed sugport

& 0 Ir S

)
N
&

g St
_\LJETlomlm
2 o
2 g d
4n a5 |

>

e

-

=2

~
>

oL

4t

_Q

__ Kt em?es
Q_A-Al?dt [mol-Pa”-m™-s"}] )

o7| A, APE ¢ E?«l dHA, A B9 FEHE, K
= HAA SO, g AR AZE FAMH)S F4
N2)E o] &3}, 300~600°C°M ZA3 AT

l

3.1. 22/ate| Mzt

Fig. 4 CVD AMgA A BE He, No7k9
E&n s Yehhdo.

Z-1918 CVD AZAZHE 2AZb A & o],
Z-2E CVDAIZEE 1042l A HE gl

Fig. 45 HW & + gl%°l, CVD At et

a o Zr #

SO000 30000 A000 2000 o, P e
P ey
v\(f"
Pt \
H &
20000 20000 450 150
e 1
E A
= H A R NP S SR Y
T 0 10000 00 0 e ARt - :
k) !
o H
“é’ ¥ b2
= X
e 0 1B SO P ;‘"""
) 5
4“3{‘7 s
R s S e v e b RS 5
h w0t [ i i EXE fe

Distance from surface [mm]
(o) 21 membyane

ROM00 30000 £000 2000

40000 20000 4500 150

€ 10000 3006 100

Intensity [counts]

40000 0 130 500 ¢

SBNW A0 5 0

L SN

(y- AR (e L]

o EX )

Distance from suiface [mm]

(¢) Z-2 membrane

Fig. 5. Si and Zr depth profile in zirconia coated support, Z-1 and Z-2 membrane obtained with electron probe X-ray

microanalyzer.

Membrane J. Vol. 20, No. 3, 2010



214

49

. R

Crosg-gection

(a) Zirconia coated support

Cross-section
(b) Z-1 membrane

Cross-section
(¢) Z-2 membrane

Fig. 6. SEM of the surface and a cross-section of the zirconia coated support, Z-1 and Z-2 membrane.
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