Journal of the Korean Ceramic Society
Vol. 39, No. 7, pp. 657~662, 2002.

CH,Z &HelE H2j0|EE 0|88 CO,

MBE - M - TOA* - B Ebex . LB Iwwx - FSHT
ol gt A 5553}

S 7 | d Tl YA A TAE
wxghokr]shw 3}sts)
w2 o L 2] 7| 2 AT Ao x| A 2AE
2002\ 44 19¢ A4 20029 69 59 £9)

gl
ol

Decomposition of CO, with Reduced Ferrite by CH,

Hyun Chang Shin, Kwang Deog Jung*, Oh Sim Joo*, Sung Hwan Han**,
Jong Won Kim*** and Seung Chul Choi'

Department of Materials Science and Engineering, Ajou University, Suwon 442-749, Korea
*Eco-nano Research Center, Korea Institute Science and Technology, Seoul 136-791, Korea
**Department of Chemistry, Hanyang University, Seoul 133-791, Korea
***Hydrogen Research Center, Korea Institute of Energy Research, Taejeon 305-343, Korea
(Received April 19, 2002; Accepted June 5, 2002)

x &

Hepo| EE o] &3 CO, £3l WHeolA & Asl2 ot Hyd) Az7) 7Hed CH,E AHE3ld CuFe,0,9F NiFe,0,5
A F, 34 HPolEE 0|43 CO, B8l WS AFE JesAnt. CH,S HEle|Eo) 89l whgoA, 700°CH
g Hyot COZF A =T, 800°C7HA 9] whgollA] wglo]Ex AAREY A8 E(Fe0, 50<<1)Z F< Cu} Nig
EHE HHE FLHACE U E HEtolEE o3 CO, Eil vhgolA, 9% CuFe,0,& 949 NiFe,0, BT} &
A Jepw|A o B2 %9 COE Easid. o] whgdlA Co, BEdle ALREY HAs1E9] Alsto) osfjaint
Aoyt X3 27} Yol 22 M3 HA| e F& AR EASAT o9 2 ARE Esle] CHE o83l #Hgt
OEE FYAZ] &, COE Edsle TH2 H9 CO e #4838 7tx AFE BE ol ol&sld CO,%E BT 5
Ae FEIHA) WS- B2 FHoE HriEn

ABSTRACT

The reduced ferrites, reduced NiFe,O, and CuFe,0,, by CH, were applied to CO, decomposition to avoid the greenhouse effects.
At the reduction reaction above 700°C, H, and CO were generated by partial oxidation of CH,. After the reduction reaction up to
800°C, the spinel structure ferrites changed to mixture of the oxygen deficient iron oxide (FeQ, 5 0=<8<1) and the metallic Ni or
Cu. The rate and quantity of CO, decomposition with reduced CuFe,O, were larger than those with reduced NiFe,O,. The CO, gas
was decomposed by oxidation of the oxygen deficient iron oxide. The metallic Cu and Ni were not oxidized and remained in a metallic
state up to 800°C. The CO, decomposition reaction with the reduced ferrite by CH, gas is excellent process preparing useful gas such
as H, and CO and decomposing CO, gas.
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M,0, +yCH, = xM + y(2H, + CO) (1)
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Fig. 1. TGA curves of CuFe,O, and NiFe,0, while heating to
800°C under CH, gas atmosphere.
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Fig. 2. Variation of reaction gas concentration for reduction of
ferrites to 700°C under CH, gas atmosphere.
(a) CUF6204, (b) NiF6204.
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Fig. 3. TGA curves of CuFe,O, and NiFe,O, for CO,
decomposition.
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Fig. 4. Variation of concentration of CO for CO, decomposi-
tion with reduced ferrites. (a) CuFe,O, and (b)
NiFe,O,.
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Fig. 5. XRD patterns of CuFe,O,; (a) calcination, (b) reduc-
tion to 900°C and (c) H,O decomposition to 900°C.
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