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Cu/Ce0;_300 Z1f= 90% o]49] E4-& YEhH o1, Ce0,2] AA2E7 Z7Hg of] wheh &/ o] HA| 745}, Cu/CeO,_600
Z|L 65%S UEHYTh T o g Zujo] E2)/5}5F4 EAJS Raman, BET, XRD, H,-TPR, XPS 240 & 3191519t} XPS
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to 2 A XA E-E /351921 Raman £ 9] CeO; peak ¥ 5t} Hp-TPR £4 o] XA 3 729] 319 peakE B-5f 22l
St A3 0 2 Cult Ce0,9] 2|3 A P42 9 redox 54 L AL CO A &S SRAA| F ol Tt

FHOf : DAkspeA: At} Rl EASHE, ASE T, Aol 54

Abstract : This study confirmed the effect of the Cu/CeO,-X catalyst on the CO oxidation activity at low temperature through the
catalyst’s structure and reaction characteristics. The catalyst was prepared by the wet impregnation method. Cu/CeO,_X catalysts
were manufactured by loading Cu (active metal) using CeO, (support) formed at different calcination temperatures (300-600 ).
Manufactured Cu/CeO,_X catalysts were evaluated for the low-temperature activity of carbon monoxide. The Cu/CeO,_300
catalyst showed an activity of 90% at 125 C, but the activity gradually decreased as the calcination temperature of the CeO,-X
and Cu/CeO,_600 catalysts showed an activity of 65% at 125 C. Raman, XRD, H,-TPR, and XPS analysis confirmed the
physicochemical properties of the catalysts. Based on the XPS analysis, the lower the calcination temperature of the CeO, was,
the higher the unstable Ce®* species (non-stoichiometric species) ratio became. The increased Ce** species formed a solid
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solution bond between Cu and CeO,-X, and it was confirmed by the change of the CeO, peak in Raman analysis and the

reduction peak of the solid solution structure in Ho-TPR analysis. According to the result, the formation of the solid solution bond
between Cu and Ce has been enhanced by the redox properties of the catalysts and by CO oxidation activity at low temperatures.
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2.3.1. BET (Brunauer Emmett Teller)
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2.3.2. XPS (X-ray Photoelectron Spectroscopy)
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Figure 1. The effect of CeO; cacination temperature CO conversion

over calcined catalyst (Inlet gas : CO 1000 ppm, O, 8%,
H,0 8%, N, balance S.V. : 160,000 h™).
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Figure 2. XRD analysis of Cu/CeO, at various calcination
temperature.
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Figure 3. Raman analysis of Cu/CeO, at various calcination
temperature.
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Table 2. XPS analysis of CeO; at various calcination temperature

Calcination temp. O, Op ce* Ce*
(0 /(Oq + Op) / (Oq + Op) /(Ce** + Ce™) /(Ce** + Ce*h
300 0.8183 0.1817 0.3063 0.6937
400 0.5414 0.4586 0.1711 0.8289
500 0.4289 0.5711 0.1622 0.8378
600 0.4006 0.5994 0.0957 0.9043
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Figure 4. H,-TPR analysis of Cu/CeO, at various calcination
temperature.
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Table 3. XPS analysis of Cu/CeQ, at various calcination temperature

Calcination temp. Oq Og ce* Ce* Cu’ Ccu*
) /(Oq + Op) /(Oq + Op) /(Ce*™+Ce*y | /(Ce* + et /(Cu' + Cu*h /(Cu' + Cu*h
300 0.7283 0.2717 0.1677 0.8323 0.7369 0.2631
400 0.5143 0.4857 0.1211 0.8789 0.6521 0.3479
500 0.5125 0.4875 0.1209 0.8791 0.6293 0.3707
600 0.4886 0.5114 0.1111 0.8889 0.5938 0.4062
(a) (O (a) (L)
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& _ |ceo0, 500 ; & [Cu/CeO, 500
Ce0, 400 z \w Cu/CeO, % W
Ce0,_400 Cu/Cc?z_400 ‘ ‘ ‘ ‘
Ce0, 300 %
Ce0,300 Cuceo, 30 Cu/CeO, 300

T T T T T T T T T T T
538 536 534 532 530 528 526 930 920 910 900 890 880 870

Binding energy (eV) Binding energy (eV)

Figure 5. XPS analysis of CeO, at various calcination temperature.
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Figure 6. XPS analysis of Cu/CeO, at various calcination
temperature.
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