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Catalytic Characteristic of Water-Treated Cu/ZnO/MgO/Al,O5 Catalyst
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cosy32@cnu.ac.kr Abstract >> In order to investigate the effect of water treatment on activity of WGS

_ catalyst, Cu/Zn0/Mg0/Al,03 (CZMA) catalysts were synthesized by co-precip-
Ez\fies'zzd i ﬁ;:’;ﬁgig? itation method. Theoprepared catalysts were water-treated at two different tem-
Accepted 30 April, 2019 perature (250, 350 C). Synthesized catalysts were characterized by using BET,

SEM, N20 chemisorption, XRD, H>.TPR and XPS analysis. The catalytic activity
tests were carried out at a GHSV of 28,000 h™* and a temperature range of 180-
320°C. The reduction temperature decreased with water treatment and CZMA_250
catalyst showed the lowest reduction temperature and retained a large amount
of Cu®. Water-treated catalysts showed increased reactivity compared to un-
treated catalyst and the CZMA_250 catalyst showed higher catalytic activity on
WGS reaction.
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2.1 Cu/ZnO/MgO/Al,0; 0§ M=
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Table 1. BET analysis results of CZMA catalysts

Sl Surfa(;e area | Pore Vg)lume Pore diameter
(m7/g) (cm’/g) (A)
CZMA 71 0.30 158
CZMA 250 57 0.19 134
CZMA 350 49 0.20 123

Fig. 1. SEM images of CZMA catalysts at (a, b) CZMA, (c, d)
CZMA 250, (e, f) CZMA 350
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Table 2. Characteristics of Cu particle in CZMA catalysts

Cu Cusurface| Mean |Crystallite
Sample  |dispersion| area particle size”
(%) | (m’/gCu) | size (nm) | (nm)
CZMA 4.1 26.5 25.3 6.6
CZMA_250 32 20.6 325 10.6
CZMA_350 3.1 20.2 33.1 11.9

Calculated from the full width at half maximum of the re-
flections of CuO(111) planes in the XRD using the Scherrer
equation.
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Fig. 2. XRD pattern of the CZMA catalysts
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Fig. 3. H,-TPR profiles of CZMA catalysts
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Fig. 4. Cu 2p XPS spectra of CZMA catalysts
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Fig. 5. Catalytic activities of CZMA catalysts
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