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Abstract : Catalytic combustion of benzene over CeO,-supported copper oxides has been investigated. The supported copper
oxides catalysts were prepared using ball mill method and characterized by XRD, FT-IR, TEM and TPR. In the CuO/CeO; cataly-
sts prepared using ball mill method, highly dispersed copper oxide species were shown at high loading ratio. The CuO/CeO,
prepared using ball mill method showed the higher activity than those prepared using impregnation method. The catalytic activity
increased with an increase in the CuO loading ratio, 10 wt% loaded CuO/CeO, catalyst giving the highest activity. In addition, the
promoting of 10 wt% loaded CuO/CeO catalyst with Fe;O3 and CoO enhanced the dispersion of CuO and then increased the
catalytic activity.
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Figure 1. X-ray diffraction patterns of 10 wt% CuO/CeO; catalysts
prepared by different method.



130 #4714, 4198 A23, 2013 6

® :CuO

10 wt% CuOICeO,

Intensity (a.u.)

3,wt% CuO/CeO,
1 wt% CuO/CeO,

2 Theta (degree)

Figure 2. X-ray diffraction patterns of CuO/CeQ, catalysts pre-
pared by different loading ratio of CuO.
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Figure 3. ESR spectra of CuO/CeO; catalysts prepared by different
loading ratio of CuO.
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Figure 4. TEM images of 10 wt% CuQ/CeO; catalysts prepared by
different method.
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Figure 5. FT-IR spectra of 10 wt% CuO/CeO; catalysts prepared by
different method.
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Figure 4. Benzene conversion versus reaction temperature over 10
wt% CuO/CeO; catalysts prepared by different method:
benzene = 10,000 ppm, O, = 20%, GHSV = 30,000 hr'.
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Figure 7. Temperature programmed reduction measured for 10
wt% CuO/CeO; catalysts prepared by different method.
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Figure 8. Benzene conversion versus reaction temperature over
CuO/CeO; catalysts prepared by different loading ratio
of CuO: benzene = 10,000 ppm, O, =20%, GHSV =
30,000 hr".
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Figure 9. Temperature programmed reduction measured for CuO/

CeO; catalysts prepared by different loading ratio of CuO:
(a) 10 wt% (b) 7 wt% (c) 5 wt% (d) 3 wt% (e) 1 wt%.
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Figure 10. Benzene conversion versus reaction temperature over
10 wt% CuO/CeO; catalysts promoted by metal oxides:
benzene = 10,000 ppm, O, = 20%, GHSV = 30,000 hr'.
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Figure 11. Temperature programmed reduction measured for 10
wt% CuO/CeO; catalysts promoted by metal oxides:
(a) 0.1 wt% Fe,03/10 wt% CuO/CeO; (b) 0.1 wt%
Co0/10 wt% CuO/CeO- (c¢) 10 wt% CuO/CeOs.
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