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Fig. 1 Comparison of activity of the Co/Ln,05 catalysts.
Catalyst weight: 1 g, gas flow rate: CH,=CO,=10 mL
min~1; He=60 mL min~!, reaction temperature: 873
K, reduction conditions: H, flow; 50 mL min~! for 3 h
at 773 K.
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Fig. 2 The relationship between reduction temperature and
conversion over Co/Sm,03 and Co/Eu,05 catalysts.
Catalyst weight: 1 g, gas flow rate: CH;=CO,=10 mL
min~!; He=60 mL min—!, reaction temperature: 873
K, reduction conditions: H, flow 50 mL min~1! for 3 h.
No: No reduction treatment.
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Fig. 3 EPMA image of (a) Co/Sm,03 and (b) Co/Eu,05.
Reduction condition: Hy, flow 50 mL min—?! for 3 h at
773 K.

Table 1 Comparison of composition ratios of catalyst sur-

face by XPS
Catalyst Ln(%) Co(%) 0(%)
EuCoO4 18 20 62
Co/Euy050 42 8 50
SmCoO; 20 20 60
Co/Sm,042 10 13 77
Co/SmZO;J” 29 10 61

a) After reduction at 773 K.
b) After reduction at 1073 K.
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T. ZOBRTIIE DL LOMIEELEITHTONT T A H 4 F S &
DLn:Co:O0H(Ln=Sm, EWidiziX1:1:3ThsA, EHH
FRIC R, MUEFRE OTCHROMBIIC K & ENBINnIz. Co/
Sm,0; filif: Tix 3£ D Co/Ln Hiid Co/Eu,O5 il > Fh L K
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EuCoO; D& 645 f# T 5 N 72 Eu,03 © O/Eu= 1.5 X FiZ Eu
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Fig. 4 XPS spectra of Sm 3ds,; and Eu 3d55.
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Fig. 5 TPD profiles of CO, adsorbed over Co/Eu,03 and Co/Sm,0j3 catalysts.
Temperature was raised with the rate of 5 K min—1.
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Fig. 8 D(a), (b)2> LA & d R — 7 L EEHEARL OGN/,
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Fig. 6 X-Ray diffraction patterns of EuCoO3; and LaCoO;
( € ) catalysts.

LaCo0; (a) and EuCoOj; (d) before reaction.

LaCoOj; (b) and EuCoO3 (e) reduced at 773 K by H..
(c, f): The catalysts of (b) and (e) used in the reaction at
873 K.

H: LaCoO;, A: Lay03, x: Lay,0,COs, []: Film,

i EuCoOs, A\: Euy05, @: CoO, O: Co.

(iii)

Wavenumber / cm!

Fig. 7 FT-IR spectra of (a) CO, adsorbed on the oxides, (b) LaCoO; and (c) EuCoOs.
(i): Reduced at 773 K by H,, (ii): (i) treated with CO, at 873 K,
(ii): (i) after the reaction of CH,+ CO, at 873 K.
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Fig. 8 TG-DTA curves of the catalysts obtained by the reduction of Co/La;0; and Co/Eu,0s.

(a, b) in CO,+He, (c, d) He flow.

Temperature was raised with the rate of 10 K min~1.

z2bh5.

693 K % T CO, 1 THIR L 7= Co/Lay0; filtfit > XRD I E 5
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EuCo03, SmCo0; #5 L 1UF LaCoO3 % & 1) & KL i D7 R
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The reforming reactions of CH, with CO, diluted with He were carried out over the cobalt catalysts
prepared from the perovskite structural oxides, LnCoOs; (Ln=La, Pr, Nd, Sm, Eu, Gd, Er, Tb) and the
relationship between the reaction activity and the surface properties of the catalysts were examined. The
reaction activity at 873 K of the catalysts containing the rear earth element of higher atomic number than
Eu was remarkably higher than that of the catalysts having lower atomic number than Eu.

The surface properties of the Co/Lay03, Co/Sm,03 and Co/Eu,05 catalysts decomposed from LaCoOs,
SmCo0; and EuCoO; were particularly examined. EuCoO; was reduced much easier to metallic cobalt
and europium oxide than LaCoO3; and SmCoO;. The decomposed products by reduction were led to the
catalyst with high activity. On the other hand, LaCoO3; and SmCoQO3; were not fully and easily reduced and
very small amount of cobalt oxides remained on the surface. The difficulty of reducibility of LaCoO3 and
SmCo0O; caused the lost or low activity. The decomposed Co/Eu,0; catalyst had two kinds of active sites
which operated at relatively low (873 K) and high temperature (1073 K) regions. The other two kinds of
catalysts had only one active site which operated at high temperature. This caused the lost or low activity
at low temerature such as 873 K in the case of the latter. Especially the decomposed Co/La,0j3 catalyst
had a strong affinity to CO, and easily produced a lanthanum carbonate which was decomposed at high
temperature (>973 K). The formation of the carbonate inhibited the reaction, probably by the oxidation

of the metallic cobalt on the catalyst surface.




