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ABSTRACT

Hydrogen storage and release of Fe/Zr/Mo mixed oxide mediums were investigated by hydrogen
reduction and water splitting oxidation(Fe;Os + 4H, = 3Fe + 4H,0). As the results of TPR/O, Mo was
an additive to enhance the reactivity of water splitting oxidation as well as the stability of the medium. On
the other hand, it seemed that ZrO, additive provided the passway for the diffusion of gaseous chemicals
on the medium in repeated redox cycles. Among the Fe/Zr/Mo mediums, a FeZrMo-7 medium (Fe/Zr/Mo=
80/13/7mol%) exhibited the best performance with good durability during five repeated redox cycles. The
amount of hydrogen evolved on the medium was maintained at ca. 10.7mmol-H,/g-medium corresponding
to the hydrogen storage amount of ca. 2.2wt%.

KEY WORDS : Hydrogen storage and release(5=4~ A% 2 =), Magnetite(V} LU E}°] E), Redox
reaction(3H-4H8HE-S), Mo and Zr additivesMo 2 Zr F 7}A)
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1st step : Hydrogen reduction
FesOu(s) + 4Ha(g) — 3Fe(s) + 4H0(g) (1)

2nd step : Water splitting oxidation
3Fe(s) + 4HO(g) — FesOu(s) + 4Ha(g) ()
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Table 1 Nomenclature and composition of Fe/Zr/Mo mixed
oxide mediums

Nomenclature Composition (mol%)
Fe 7r Mo
Fe(only) 100 - i
FeZr 80 20
FeZrMo-1 80 19 |
FeZrMo-3 80 17 3
FeZrMo-5 80 5 5
FeZrMo-7 80 13 S
FeZrMo-10 80 10 0
FeMo 20 _ ”
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Fig. 1 TPR profiles of (a) Fe(only), (b) FeMo and (c) FeZr
mediums using 10% H/Ar as reducing agent during three
repeated redox cycles
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Fig. 2 TPO profiles of (a) Fe(only), (b) FeMo and (c) FeZr
mediums using H,O/Ar as oxidizing agent during three
repeated redox cycles

TPR/O ¥ & d-Abshibg 5 A=
714+ on-line2 = TCD(thermal conductivity de-
tector)7} 42H¥l GC(gas chromatography, DS-6200)
o] g3t AAzto g FA -Atshikg
A7re] EHAGE 2 uiA o] FE2HsE FAL
HAu| Z(SEM, Hitachi S-4700)3} XA 34
(XRD, Rigaku D/max I-B)< ©]-&3}e] &<l

o

-

3 ML L of ﬂi1
I

8o L

3. 2t X &
3.1 52 FHImQ st

A AbskE wjAlel @ HkAe] 23E g<lst
71 98] TPR/O wHg-& Z+2t ZrOpeF Mo7t @7}
% FeZr3} FeMo wiA| = o]&3le] =33
3= Fig. 13} Fig. 201 veblie}, L3 u]Jr ;q
3 H7HAS E35HA] &2 Felonly) wjA¢] TPR/O
A= A el

Fe(only) wj#1e] 745 A A g 5 50T

2 AU XeEe =28 M222& M5E 20118 103



Fig. 3 SEM images of Fe(only) and FeMo mediums before and after three redox cycles; (a) before reaction for Fe(only), (b) after
3rd oxidation for Fe(only), (c) before reaction for FeMo and (d) after 3rd oxidation for FeMo
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Fig. 4 XRD patterns of Fe(only) and FeMo mediums during
three redox cycles; (a) before reaction for Fe(only), (b) before
reaction for FeMo, (c) after 1st reduction for Fe(only), (d) after
Ist reduction for FeMo, (e) after 3rd oxidation for Fe(only) and
(f) after 3rd oxidation for FeMo
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Fig. 5 TPR profiles of (a) FeZr, (b) FeZrMo-1, (c) FeZrMo-3,
(d) FeZrMo-5, (e) FeZrMo-7, (f) FeZrMo-10 and (g) FeMo
mediums using 10% Hy/Ar as reducing agent during three repeated
redox cycles
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