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ABSTRACT

The water-splitting process by the metal oxides using solar heat is one of the hydrogen
production method. The hydrogen production process using the metal oxides (NiFe204/NiAl204,
CoFe204/CoAl204, CoMnNiFerrite, CoMnSnFerrite, CoMnZnFerrite, CoSnZnFerrite) was carried
out by two steps. The first step was carried out by the CH4-reduction to increase activation of
metal oxides at operation temperature. And then, it was carried out the water-splitting reaction
using the water at operation temperature for the second step. Hydrogen was produced in this
step. The production rates of H2  were 110, 160, 72, 29, 17, 21ml/hr * g-Metal oxide fOT
NiFe204/NiA1204, CoFe204/CoAl204, CoMnNiFerrite, CoMnSnFerrite, CoMnZnFerrite,
CoSnZnFerrite respectively in the second step. CoFe204/CoAl204 had higher H2 production
rate than the other metal oxides.
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Table 1. Thermodynamic data of water decomposition

q . . ) AH® AG® TAS® AS®

ecomposition reaction temp (kJ/mol) | (kJ /mol) | (kJ/mol) (J/mol.K)
H,O() = Ha(g) + 1/20: (g) 298 285.84 237.19 48.65 163.16
H:0(g) = Halg) + 1/202 (g) 298 241.82 228.60 13.23 44.37
H:0(g) = Holg) + 1/20, (g) 800 246.46 203.53 4292 53.65
Hz0(g) = Halg) + 1/20: (g) 1300 24951 17582 73.69 56.68
H0(g) = Haolg) + 1/202 (g) 2000 251.67 135.82 116.10 53.05
H:0(g) = Halg) + 1/202 (g) 3000 253.26 77.14 176.11 58.70
H,O(g) = Halg) + 1/202 (g) 4000 254.85 18.21 236.63 59.16

Trans. of the Korean Hydrogen and New Energy Society (2003.9), Vol. 14(3) 269



2.1 S5L43S A48
NiFe:O¢/NiAl:Os 2 CoFeOy/CoALOsE 84
4EQ NiFexO4(CoFex0q) 9} H 2421

NiALOs(CoALOs) 2] AHES 642 Edstd A

8 FEAEE T F4A4E NiFeOsRHe o]
ot (AT ()29 whg dAE JPsI S
o FAstE A w583 SR EAGe] 1A
StA dr}. olej gk T A G432k SHEGS
a&AstE ] B ) 95 S "ol e &
Qlo] it wepr ol F WAt} H GRS
T3t Azt A S st 18l 5
2288 CoMnNiFerrite,  CoMnSnFerrite,

CoMnZnFerrite, CoSnZnFerrite® 4484 g}
olE9] BHS-EAS FALE B flste] FANE

]%0}‘04 Z‘ﬂ_,_o]-)\,\ll]-,

2.2 25 M35 CHA-reduction A

FE5A8E S NiFeOyNiALOsy, — CoFerOy
CoAlOy, CoMnNiFerrite, CoMnSnFerrite,
CoMnZnFerrite, ~CoSnZnFerriteZ  ©]-&8}o]
CHa-reduction stepg 283t AFEE ¥#-87]

= Quartz tube type(o.d:50mm, length:360mm)°]

k(]
¢/
D -+ @
-
=1
EX| -+
=
E
z
Enl
B
2
=
0
——
0 + ‘ ) S —————
0 5 ) 15 b} 5 X
Tinw(riny

Fig. 1. NiFe,04/NiALO,S ©]43F CH, reduction

step.

270 St=

F=4 @ MUUXIES =28

Flow rate(ml/min
- E-EE-E- - R

(=]

2 40 @ 0 1
"Enafmin

Fig. 2. CoFe;04/CoAL0,& ©]-83 CH, reduction

step.

722 2 = IR(Infrared Ray) Furnace
= At Azd FEASE 5g g kg7l
47 A7 F, CHm/min& £2724 2
& Tz 7}‘1‘0}04 AYE JYstAr). vk

= 2
(e}
HE-g-

il
o
oo

Ol
o
>~

% T HAsHE tae
Chromatography) TCD(Thermal
Conductivity Detector)& o]-&3te] #4139

2.3 Water-splitting &

Water-splitting ¥+8-2 CHi Reduction step©]
£ ¥, Carrier gas®Ar(50ml/min) gasE o]&
sl steam generator(250C)ol A A steam
< A U1l FEstEAM HgsArt v
650TCAA  AAAZHES PP o steam
generatord] &9 5= Ho09 42 0.3ml/minl 2
ZA&A s & AdHE 7hae BHE 9
3l GC(Gas Chromatography) TCD(Thermal
Conductivity Detector)& o] &&gr}

3 3l ¥ uH
3.1 254815 CH4-reductionnt®

147 H3E 20034 93



2 2

s} 118,
) 1168
GE 3 g
20 2=
%m ! 08 :E:
gB) 106 %
=0t LSS

5t iV

0 ) 0

0 9 10 151 20
Ene(nin)
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step.
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Fig. 4. CoMnSnFerrite2 ©}4%F CH, reduction
step.
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Fig. 5. CoMnZnFerrite2 ©]-83% CH, reduction
step.
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Table 2. The comparison of H; production rate in metal oxides

FAa YA
2aAEE (Hh Flow axase F4 A, Flow
o rate/hr 'HE‘M tal oxide) - rate/hr - g vl oxia)
NiFe Q4 175 CoMnNiFerrite 72
NiOFe0+/NiAl:0q 110 CoMnSnFerrite 29
CoOFe;03/CoAlO4 160 CoMnZnFerrite 17
CoosMnosFe20q 58 CoZnSnFerrite 21
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