Journal of the Korean Ceramic Society
Vol. 39, No. &, pp. 801~806, 2002.

O|it3tElL: Eali& H|ZI0|E EX| CI3d M2l d/SER M=2t 84

olES - Z4HS - HSH* - M5+ - oj7f&’
W2 oisla M2ty abely et
*ol o) 3tal A 53 &t
#xQ) 3t 3k A b &5t
(200241 64 25 H4 20029 7€ 16 )

Preparation and Characterization of Ferrite Supported on Porous Ceramic
Fiber Composites for CO, Decomposition

Bong Soo Lee, Myung Soo Kim, Seung Chul Choi*, Jae Hee Oh** and Jae Chun Lee’
Division of Ceramic and Chemical Engineering, Myongji University, Yongin 449-728, Korea
*Department of Materials Science and Engineering, Ajou University, Suwon 442-749, Korea

**Department of Ceramic Engineering, Inha University, Inchon 402-751, Korea
(Received June 25, 2002; Accepted July 16, 2002)

2

7] Fol WEE e ojitsteA A A NadY ASe|EE o &3 oatslekAe] ghA g g At o]
FojA 3 Stk B ApoME Hof BE o] &3 LA™ o5 Ni d2tolE NigsFe, 0,5 thad At dH
AAAAE 50 mm, FA 10 mm)ol in-sitcw A AR HEOlEE thag AR AAA A gA5s ol ol
2batgba B g gl v Xe TS 2ABIEL dEo|EvF X H AHOeZRE ARF diol ggols AMA3NA
T Aoz And Fxo sl ESE 4E F AR Y oibslgAs Al go] AA PFHA = Lokt HEelENE
T ESE 20% (1) BRAE gy Ageldd S8 Alde ZAS 271 3% 7H-4= 100% oj4tstetd: Bl ase v
eigout 108 A3 Folis F434 Zaskrt. ol itsteta: Baas 2 E8ALE o 3~78 Alo]Z et

ke

ABSTRACT

The decomposition and/or conversion of carbon dioxide to carbon have been studied using oxygen-deficient ferrites for the reduction
of CO, emission to the atmosphere. In this work, the homogeneous precipitation method using urea decomposition was:-employed to
induce in situ precipitation of Ni ferrite(Nig 4Fe, ¢0,) on the porous ceramic fiber support (50 mm diameter X 10 mm thickness). Effects
of ferrite loading conditions on the CO, decomposition efficiency were discussed in this paper. Removal of residual chloride ions and
urea by solvent exchange from the porous media after ferrite deposition apparently helps to form spinel ferrite, but does not increase
the efficiency of CO, decomposition. Porous ceramic fiber composites containing 20 wi% (1 g) ferrite samples showed 100%
efficiency for CO, decomposition during the first three minutes, but the efficiency decreased rapidly after the elapsed time of ten
minutes. The characteristic reduction time for the CO, decomposition efficiency was estimated as about 3~7 min.
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Fig. 1. Schematic diagram for CO, decomposition reaction.
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Fig. 2. Micrographs of ferrite-containing ceramic fiber composites,

showing ferrites. (a) uniformly coated and (b) agglomerated.
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Fig. 3. XRD patterns of dried composite samples containing
ferrite and hematite. The samples were washed with
(a) water and (b) acetone.
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Fig. 4. XRD patterns of heat-treated composite samples conta
ining ferrite, hematite and akaganeite. The samples
were washed with (a) water, (b) ethanol and(c) acetone.
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Fig. 5. XRD patterns of dried ferrite powder samples. The
samples were washed with (a) water and (b) acetone.
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Fig. 6. XRD patterns of heat-treated ferrite powder samples.
The samples were washed with (a) water and (b) acetone.
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Fig. 7. CO, decomposition performance of ceramic fiber comr
posites containing about 20wt% (1 g) ferrite loaded
with different methods.
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