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TCorresponding author :
dwjeong@changwon.ac.kr Abstract >> In this study, CeO, support is synthesized from cerium hydroxy carbo-

' nate prepared using precipitation/digestion method using KOH and K,CO3 as
ggsies';’zd 1? 82:/‘;:?;;02232 , the precipitants. The Cu was impregnated to CeO support with the different
Accepted 10 December, 2021  l0ading (Cu loading=10-40 wt. %). The prepared Cu/CeO- catalysts were applied

to a single stage water gas shift (WGS) reaction. Among the prepared catalysts,
the 20Cu/Ce0, catalyst contained 20 wt.% of Cu showed the highest CO con-
version (Xco=68% at 400°C). This result was mainly due to a large amount of ac-
tive sites. In addition, the activity of the 20 Cu/CeO, catalyst was maintained
without being deactivated for 100 hours because of the strong interaction be-
tween Cu and CeO,. Therefore, it was confirmed that 20 Cu/CeO, is a suitable
catalyst for a single WGS reaction.

Key words : Water gas shift(3=%d 7} 2~ # ©]), Cerium hydroxy carbonate(5=4F 3} gH 2+
A&, Cu loading(Cu T4 &), Active sites(2-d ), Interaction(’d & 2-&)
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Table 1. Characteristics of Cu/CeO, catalysts with varying Cu
loading

Catalyst Cu . Cu H,
Catalyst S.A. cryssit;lihte dispersion | uptake
(mz/ g)a) (nm)b) (%)C) (mmol/, g)d)
10 Cu/CeO, 136 20.0 4.28 3.79
20 Cu/Ce0O, 104 229 3.94 6.57
30 Cu/CeO» 86 26.4 3.33 6.49
40 Cu/CeO» 67 28.1 291 4.49

“Estimated from N, adsorption at -196°C.
PCalculated from XRD patterns of Cu (111).
9Estimated from N,O-chemisorption.
9Calculated from H,-TPR.
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Fig. 1. XRD patterns over reduced Cu/CeQO, catalysts with
varying Cu loading
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Fig. 2. H>-TPR patterns over Cu/CeO, catalysts with varying
Cu loading
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Fig. 3. Raman spectra over reduced Cu/CeO, catalysts with
varying Cu loading
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Fig. 4. CO conversion with reaction temperature over Cu/CeO,
catalysts with varying Cu loading (H.O/[CH4+CO+CO,]=2.0;
GHSV=50,233 h'")
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Fig. 5. Selectivity to CO, and CH, with reaction temperature over
Cu/CeO;, catalysts with varying Cu loading (H,O/[CH4+CO+
CO,]=2.0; GHSV=50,233 h'")
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Fig. 6. Stability test over 20 Cu/CeO, catalyst at 400°C (H.O/
[CH4+CO+C0,]=2.0; GHSV=50,233 h™")
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