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Abstract

As one of the promising approaches, the thermocatalytic hydrogenation Received: 8 April 2023
of carbon dioxide to methanol through a heterogeneous catalyst has Accepted: 28 May 2023
attracted much attention in the past decades. In industry, methanol is Page Number: 41-53

produced from the reaction of syngas (H.+CQO) and carbon dioxide over
CuO/ZnO/Al;05 (CZA) catalysts. Co-precipitation of Cu/Zn/Al nitrates by
sodium carbonate is the dominant and standard technique used for
the industrial synthesis of methanol catalysts. This three-component
catalyst is very sensitive to slight changes in metal components and

synthesis parameters. In this study, the effect of calcination temperatures Keywords:

(300, 350, and 400°C) and aging time (2, 7, and 18 hours) on Cu-Zn-Al Catalyst,
the structure and textural properties of CuO/ZnO/Al,O3 catalysts have Aging,

been investigated using the BET, XRD, H»-TPR, and FE-SEM analyses. Calcination,

The results show that the most appropriate catalyst could be synthesized Co-Precipitation,
when the calcination temperature and the aging period were set to 350°C Methanol Synthesis

and 7 hours, respectively.
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Figure 1. Schematic design of the Co-precipitation system.

1. CU(NOa)zSHzO 2. Zn(N03)z6HzO

3. Al (NO3)39H20 4. Na,COs
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Table 1. Comparison of metal composition, calcination temperature, aging time, and textural properties of CuO-Zn0O-ALO; catalysts.

Catalvst (] Zn Al Na Ageing | Calcination Vz:)urrile
¥ (Wt%) | (Wit%) | (Wt%) | (Wt%) | time (h) (°C)
(cm?3/g)
CZA-1 46.4 17.2 3.2 <0.01 7 300 72.6 0.2 10.1 8.1
CZA-2 46.7 17.3 3.4 <0.01 7 350 81.1 0.31 155 9.1
CZA-3 47.1 17.5 34 <0.01 7 400 40.4 0.18 176 132
CZA-4 44.6 16.5 3.2 <0.01 2 350 62.4 0.21 133 146
CZA-5 48.1 17.8 35 <0.01 18 350 81.9 0.28 13.7 149
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Figure 2. X-ray diffraction patterns of CZA-1, CZA-2, and CZA-3 catalysts differing in the calcination temperature.
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