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Research progress on interfacial modulation of supported metal catalysts for
CO, hydrogenation to CH,/CO

HE Yue', LI Ruiying®
(1. School of Chemistry and Materials Science, Zhejiang Normal University, Jinhua 321004, Zhejiang, China; 2. Institute of Coal
Chemistry, Chinese Academy of Sciences, Taiyuan 030001, Shanxi, China)

Abstract: To achieve the goal of “dual carbon” and alleviate environmental pollution, utilization of CO, has become a focal point in
current research. Due to the limitations of CO, molecular structure and the complexity of hydrogenation routes, the development of
highly active and selective catalysts is crucial for achieving high-value utilization of CO,. Supported metal catalysts are widely used in
CO, hydrogenation to CH,/CO reaction due to the advantages of large specific surface area and high dispersion. To enhance the catalytic
activity and product selectivity of catalysts, it is essential to understand the role of interfacial modulation in supported metal catalysts
during CO, hydrogenation to CH,/CO reaction. The interfacial structure is influenced by metal structures, carrier properties and metal-
carrier interactions, which determine the catalytic performance of catalysts. The thermodynamics and reaction mechanisms of CO,
hydrogenation to CH,/CO were summarized, with a focus on the research progress on supported metal catalysts. The interfacial
modulation and future development direction of supported metal catalysts for CO, hydrogenation to CH,/CO were discussed.
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PLEER A%

H,(g) + 2% — 2H*
CO,(g) + * — CO,*
CO,* +* — CO* + O*
BRIy O* + H* — HO* + *
HO* + H* — H,0* + *
H,0* — * + H,0
CO* — *+CO
H,(g) + 2* — 2H*
CO,(g) + O* — CO*

CO,* + H* — HCOO*(COOH*) + *
HCOO*(COOH*) + * — HCO*(COH*) + O*
gt HCO*(COH¥) + * — CO* + HO*

HCOO* + * — CO* + HO*
H* + HO* — H,0% + *
H,0* — H,0 + *

CO* = CO+*
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Fig. 2 CH,formation rates (a), CH,selectivities (b) and CO-DRIFTS spectra (c) of different Ru/ZnO catalysts, and CH, formation
rates (d), CO selectivities (¢) and CO-DRIFTS spectra (f) of different Ni/ZnO catalysts"”!
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Table 2 Research results on catalytic CO, hydrogenation to CH,/CO catalyzed by different supported metal catalysts

AL n(H,):n(CO,) IJEZ /°C  CO,#AL3 /% COMLPELE /% CH, &8N 1% & Jm AR S5 30k
Au/CeO, 3:1 600 50 100 0 Au T RS, B [36]
P/SiO, 1:4 400 12.1 100 0 Ptiji4% COMRLIH T RE , S~ it £k [37]
Ni/Zr0, 4:1 500 27.6 100 0 Ni i 2 CO, M KT RE , B2 4 ik 1k [38]
2%Pt-CeO, 4:1 290 27.1 100 0 Pt CO MR I RE , S =it £k [39]
Cs/FeO 4:1 450 58 75 25 Fe 4% CO W R R , 5 7= 3k ¢ [40]
10%Ni/CeO, 4:1 400 47.1 0 100 Ni VA S LR, $i2 e (i A0 S B3 1 [41]
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Fig.3 TEM images and Ni particle size distributions of 5%Ni/CeO, (a) and 1%Ni/CeO, (b), and O 1s XPS spectra (c) and Raman
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HAH]  n(H,)/n(CO,) IRJE °C CO,HAb3 /%  CH,IEFENE /%
Ni/ALO, 4 300 ~ 60 58
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