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Reaction conditions: 230 °C, 3 MPa, CO,/H,=1/3, GHSV=5 000 mL- g*l-hf1
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Investigating the Effect of MoS, Hydrothermal Synthesis Factors on
CO, Hydrogenation to Methanol

WEN Changhong', DING Mingshan’, LIU Na', HUANG Xueli', HUANG He'~
(1. State Key Laboratory of Chemistry and Utilization of Carbon Based Energy Resources, Engineering Research

Center of Northwest Energy Carbon Neutrality, School of Chemistry Engineering and Technology,

Xinjiang University, Urumgqi 830017, China,; 2. Xinjiang Tianyu Coal Chemical Group Co., Ltd.,
Turpan 838000, China)

Abstract: The activity of MoS, as an excellent catalyst for the catalytic hydrogenation of CO, to methanol is

influenced by the catalyst structure. The preparation of structurally controllable MoS, nanosheets was conducted

via the hydrothermal method. The impact of varying the Mo/S molar ratio, the pH of the precursor solution and

the duration of the precursor growth phase on the structure and properties of the MoS, nanosheets was examined.

The MoS, nanosheets were characterized using XRD, SEM, BET analysis and XPS, and the catalytic activity in

the CO, hydrogenation to methanol reaction was investigated. The results showed that the prepared MoS, catalysts

with clear layered structure and high crystallinity at Mo/S molar ratio of 1/4, precursor solution pH of 1.4 and

precursor growth time of 12 h exhibited the best catalytic activity for CO, hydrogenation to methanol, with a CO,

conversion of 4.35% and a methanol selectivity of 59.93%. This work provides an experimental basis and

theoretical foundation for the design and research of related catalyst materials.

Key words: MoS,; hydrothermal process; CO, hydrogenation; methanol
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