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Water Resistant Hydrogen Storage Alloys Encapsulated with Sol-Gel Derived Shells
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In order to impart resistance against water vapor, a Laves phase alloy, (TiosZros)(Feo2Mnog)is, was
encapsulated by ceramic cover layer derived from tetraethoxysilane (TEOS), which was one of the raw
Although TEOS treated samples showed
substantially no capacity loss under humidified hydrogen (partial pressure of water: 0.61 kPa), they

materials for sol-gel encapsulating method developed earlier.

showed unfavorable increase in apparent equilibrium pressures. Another problem to be resolved was
lack of cyclic durability.

through cycling. An improvement comprising introduction of rubber-like segments into sol-gel capsules

Isotherms for TEOS treated samples approaches those for untreated ones

brought about durability on cycling. Extrinsic loss of hydrogen capacity was minimized for a typical
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BCC alloy, Tio.1Cro.1Vos, which was assessed by a temperature swung hydriding-dehydriding cycles.
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Fig.1 Hydrogen absorption isotherms at 298 K for
as-activated (TiosZros)(Feo2Mnog)s (original) and the
one after damaged under 0.61 kPa of water for 24 h.
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Fig.2 Hydrogen absorption isotherms at 298 K for
as-activated Tio.1Cro1Vos (original BCC) and the one
after damaged under 0.61 kPa of water for 24 h.
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Fig.3 Hydrogen absorption isotherms at 298K in the
absence of water for as-activated (original) and TEOS
treated (TEOS) (TiosZros)(FeozMnog). 5 and those in
the presence of water for uncoated (original with
water) and TEOS treated (TEOS with water) ones.

10
298 K R
A
! e .E’?
0.1 A me
g o A n ”
S 001 f
o oo ow
@ 0001 r A ¢ = 13%
& TN A19%
o A35%
0.000L f, 0 63%
& 0%
0.00001 T

i

W5 3L

oy

kPa?d7k# & 0.61kPadD/KZRRIMAE L T e, KEHDO)
BHEDB63%Z KN D TND, FERIATIES DR
NKFIEEBIXINIEZ, KOEGE35%IZ FiF5 &,

Fig. 40 1 5 \ZKERIENIN Uz, O AFIOE T 1A
D IR BE%I K L T A (0KFE1.14 kPa, K7RA
0.61kPa), ZD35%D SIZZE D £ CTOM A T bR
0.15 h CARIEIG % 52% 572 T2 A FIF T GEFET
I XERARD L 2 > OKFEDINER Wi S 7= Dl L
T, KGr35% D s CHREBIAI A2 hiZ U7oi@iml S 28R

10
water 63%
1} }h water 35%
< 2h ~—
[a W
01 | A
E o A
o
2 001 |
5 water 52-35%
0.001 | 0.15h \AA AMA
(@)
298 K
0.0001 -

0 01 02 03 04 05 06
Hydrogen Concentration / wt.%

Fig4 Variation of hydrogen pressures with
concentration at 298K under varied proportions of
water vapor for as-activated (TiosZros)(Feo2Mnogis

with equilibrating time varied.
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Fig.5 Variation of hydrogen pressures with

concentration at 298K under varied proportions of

water vapor for as-activated (TiosZros)(FeosMnos)is

with equilibrating time 2 h.
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Fig.6 Repeated hydrogen absorption isotherms at 298
K for TEOS treated (TiosZros)(FeosMnoghs in the

absence of water.
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Fig.7 Repeated hydrogen absorption isotherms at 298
K for SG treated (TiosZros)(Feo2Mnog)5 in the absence

of water.
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Fig.8 Cyclic dependence of hydrogen absorption
capacity as measured by a belching out method in the
absence and presence of water vapor for as-activated
(original BCC) and SSG treated (SSG BCOC)
Ti01Cro1Vos.
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