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ABSTRACT

Thermochemical 2-step methane reforming, involving the reduction of metal oxide with methane to
produce syngas and the oxidation of the reduced metal oxide with water to produce pure hydrogen, was
investigated on ferrite-based metal oxide mediums. The mediums, CoFZ, CuFZ, or MnFZ, were composed
of the mixture of M(M=Co, Cu or Mn)-substituted ferrite as an active component and ZrO, as a binder,
respectively. The WZ medium, composed of the mixture of WO; and ZrO, was also prepared to compare.
With an addition of ZrOs, the surface area of the mediums was slightly increased and the sintering of
active components was greatly suppressed during the reduction. The higher reactivity of the reduced
mediums for water splitting was confirmed by the temperature programmed reaction. From the results of
the thermochemical 2-step methane reforming, the reactivity of CH, reduction and water splitting with
ferrite-based metal oxide mediums was relatively higher than that with WZ, and the order of reactivity of
the mediums was MnFZ>CoFZ>CuFZ>WZ.

KEY WORDS : methane reforming(ﬂﬂlf/} 7} A ¥4, thermochemical(d 3 3}), hydrogen($4),
metal oxide(F & AFEFE), ferrite(H B} E)
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Table | Mixing molar ratios and BET surface areas of the
prepared mixed oxide mediums

0 Co/Fe=1/2 1.11

CuF Cu/Fe=1/2 1.50

MnF Mn/Fe=1/2 6.97
W w=| 0.59
CoFZ ColFel/Zr=1/2/1 14.60
CuFZ Cu/Fe/Zr=1/2/1 2.57
MnFZ Mn/Fe/Zr=1/2/1 8.83
wZ W/Zr=1/1 227

FZ Fe/Zr=3/1

[CI=]
A f wheE FHR
T Ar & 7IX1E

L] O]%% 7148
st oy, #5717t FFEHE I 2312
kPaZ dA3A FA3AL = 1 12C/min® %
& x5 ALANEEH 90T/HA 7HEE e,
S-S B3 FEE 7IAY vE Wi diER
J(GC-TCD, Donam DS 6200)& ©]-&3te
ANz 3 4 B35t

et oA g AR FRE CuKa A&
o]-43 X-4 ¥4 ¥ (Rigaku, D/max [I-B) ¥
Mo o8] wHEPeH, I FEHEL SEM
(Camscan A}) 49 oj& #&FHUT. d Yolrt
A5 9 v EHA-2 BET(Quantachrome A =
Fo25E AAHA

o
(T
N

- 23 293 ggtel HIE HE HS

2etA dgtst g AFE g2 AR
Fig. 13} Zo] 74€d 14 F ¥&71E o
FPPct oA 1 g& Aol 11 mm A9d v
S712 $ol& g, Ar 7IAE 30 mL/minoZ



HEtOIEA =& &E2 M H0lAM Z3st HE HE 8BS

Temperature
Indicator Controller

Infrared furnace

Vent  Ondine GC

Peristaltic pump

Steam generator Cold trap

Fig. 1 Schematic diagram of the experimental apparatus

FHAIIY & JMEe] JhEd AYgH =
(infrared furnace)& ©]-&-3te] Ushs whg 227}
A &g F7H

u Aol ghle] odt A sha A whA 9
§, 2571 90T =Ed v B84 7))
15 mol% ®& £¥EE 30 mL/mind F %
2 373 Fo 43 kA0 Bok v s
B} Wk F 1A AAEY B AAT O,
carbosphere column¥} TCD #HZ&7|7F Z&
on-line GC(Donam, DS 620002 o]-&3ts] 8§
Ao g W & §& V|AEY & 24 W

A

ofy

59

h=]
[US

=
=2

e
oX,
N
sl
[>
o,
oX,

o
=
olo
o

A
HO0% Ar 714 E8&5& Ar 7]F 30 mL/min®
&R FFIH 1208 Fo & #a) 9k s 2

3.1 WAHIS 7X 2 X gty 1N
Fig. 29 Fig. 32 900

Trans. of the Korean Hyadrogen and New Energy Societ{2007.6), Vol. 18, No. 2

Jm
0x

Intensity /a.u.

20 /degree
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Fig. 4 Variations of AG® for the H, reduction of each ferrite
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program was used in this calculation; (a)~(e) : above explained
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Table 3 The experimental results for CHs reduction on various mediums in syngas production step

CoFZ 40 29.7 2.0 1.1

16 1.8 Q0 60

CuFZ 72 25.5 3.0 1.9 2.0 1.6 49 51
MnFZ 32 58.0 49 2.8 0.9 1.8 15} 25
wZ 72 9.6 2.1 1.4 0.2 1.5 &7 13

a. CHy conversion: Cpy = 1= My, /(Fey, ;. X t)(Mcia: unreacted CHs, Foaint molar flow rate of CHs, t: reaction time)
b. Selectivity(carbon balance) S;= M/ Mg, + M, (M;: carbon based prduct j, Mco,Mco: molar amounts of CO and CO».
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thermochemical 2-step methane reforming on various mediums:
the CHy reduction was accomplished for various times(40 min
for CoFZ, 72 min for CuFZ, 32 min for MnFZ and 72 min for
WZ) at 900C, and the water-splitting was accomplished for
120 min at 800C
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