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Abstract — Characteristics of reduction properties and carbon deposition of CuFe,O, and Fe;0, were investigated by
using TGA, XRD, SEM, TEM and gas analysis at 900 °C. XRD analyses indicated that the reduced Fe;O, was com-
posed of Fe, graphite and Fe;C phases. In contrast, the reduced CuFe,O, did not show the graphite or Fe;C phases. It
was observed by SEM analysis that the surface of the Fe;O, was completely covered with carbon, after methane partial
oxidation. From gas analysis, CuFe,O, showed much higher methane conversion and reduction kinetics as compared to
the Fe;O, under the same reaction conditions and the estimated carbon deposition amounts on the reduced CuFe,O, was
much lower than those on the reduced Fe;O, during the syngas production process. It was found by TEM that carbon on

the reduced Fe;O, particles has a platelet shape.
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Fig. 1. Schematic diagram of the preparation of CuFe,O,.

Fig. 2. Schematic diagram of the experimental apparatus.
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Fig. 3. Weight change of the Fe;O, and CuFe,0, during the syngas
production step at 900 °C.
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Fig. 4. XRD patterns of the (a) Fe;O, and (b) CuFe,0, after the syn-
gas production step at 900 °C.
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Fig. 5. SEM photographs of CuFe,0, and Fe;0,. (a) CuFe,0,(x10k)
before the syngas production step, (b) Fe;O4(x10k) before the
syngas production step, (¢) CuFe,O,(x1k) after the syngas
production step at 900 °C, (d) Fe;O,(x1k) after the syngas pro-
duction step at 900 °C.
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Table 1. Surface composition for syngas production step using the
CuFe,0, and Fe;0, mediums

Element Fe;0, (weight%) CuFe,0, (weight%)
C 85.13 223
(0} 23.56
Fe 14.87 58.14
Cu 16.06
Totals 100.00 100.00
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Fig. 6. Variations of evolved gaseous amounts after syngas produc-
tion step using CuFe,O4 (sample: 1 g, flow rate:10 ml/min,
reaction temp.: 900 °C).
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Fig. 7. Variations of evolved gaseous amounts after syngas produc-
tion step using Fe;O, (sample: 1 g, flow rate: 10 ml/min, reac-
tion temp.: 900 °C).
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Table 2. Gas amounts and gas selectivity for syngas production step using the CuFe,0, and Fe;O, mediums

. Reaction time
Mediums

Total gas evolution (mmol/g)

Selectivity (%)

(min) H, CO CO,

C H,O CO CO, C

H,/CO

CuFe,0, 50 5.8 46 24
Fe,0, 120 9.6 53 24

0.05 5.8 65.2 34.0 0.8 1.91
0.1 6.0 67.9 30.8 1.3 2.20

(a)

(b)

Fig. 8. TEM micrographs of the (a) CuFe,0, and (b) Fe;O, after the
syngas production step at 900 °C.
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