J. of Korea Oil Chemists” Soc.,
Vol. 15. No. 4, Dec, 1998. 79~85

CuO-Magnetite ® ZnO-Magnetite ZjAtol|4] COz Eaue-& 52

dd= -

gdEg 2

ol da FA4HY a3

Kinetics of CO2 decomposition over CuO-Magnetite and ZnO-Magnetite catalysts

Yang, Chun-Mo - Rim, Byung-O
Dept. of Chemical Engineering, Hong-Ik University

ABSTRACT

CuxFe3x04 catalyst and ZnxFe3-xO4 catalyst were synthesized by the air oxidation method with
various Cu( ) and Zn( ) weights. Activated catalysts decomposed carbon dioxide to carbon at 350
€. 380T, 4107 and 440C. The value of carbon dioxide decomposition rate for Cuo.003Fe2.99704 and
Zno.003Fe2.99704 catslysts than was better catalysts. The decomposed rate of the catalysts is about
85%~90%. The reaction rate constant(4.00 psi'*/min) and activation energy(2.62 kcal/mole) of
Cuo.003Fe2.99704 catalyst are better than Zno.003Fe2.99704
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Fig. 1. Schematic diagram of reaction apparatus
for the synthesis of catalyst
1. Water bath 2. Temperature controller
3. Thermometer 4. Air inlet 5. Condenser
6. Thermometer 7. Air outlet
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Table 1. Chemical compositions of catalysts.

Catalyst{ Chemial composition | Catalyst] Chemial composition
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Cco03 Cuoss Fezss Oa Z03 Znos Feir Ou
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Fig. 2. X-ray diffraction patterns of the magnetite
prepared for
various Zn(I) and Cu({I).
(a)CO01 (b)CO2 (c)CO3 (d)Z01 (e)Z02 (f)Z03
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Fig. 3. SEM photographs of
{a) CO1 (b) CO2 {(c) CO3 (d) 201 {e)
202 (f) 203
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Fig. 4 TGA curves of activated (a)CO1 (b)C02 (c)C03 (d)Z01 (e)z02 (f)Z03
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Tabie 3. Rate constant and order of reaction
and activation energy.

Catalyst | Temperature('C) | Rate constant (pei'“/min) | Activation energy
350 400 / 154
380 247 /7 097

Cco1 410 400 / 147 262 kcal/mole
440 225/ 166
350 3.10 / 098
380 157 / 061

Z01 420 154 / 058 3.52 kcal/mole
440 216 /125
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