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Abstract: With the continuous growth of global energy demand and serious environmental pollution
issues, some research is focused on seeking a clean and efficient approach to carbon dioxide utilization. Be-
ing an important and widely used chemical raw material, methanol also acts as a new type of clean energy
with promising prospects. The conversion of carbon dioxide into methanol by catalytic hydrogenation can
both reduce carbon dioxide emission and effectively implement the recycle & utilization of carbon re-

sources, which is of great significance to alleviate the energy shortage and environmental problems. The art-
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icle reviews the research progress on the reaction mechanisms and catalysts for hydrogenation of carbon di-

oxide to produce methanol. It summarizes the impact of active sites, supports, and structures on catalytic

performance in different catalysts. It points out that further in-depth research is needed on improving the

dispersion of active metals, regulating the interaction between active metals and supports, and the H/C ratio

at active sites. Future research can focus on introducing new supports, optimizing preparation processes,

and synthesizing methanol at low temperatures.
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Tab. 1 Research progress of Cu-based catalysts
AL Hy/CO, p/MPa #°C GHSV/(mL-gg'-h"') COyonv./% CH;OHsel/% CH;OH STY/(gyeon €ear "h™)  Ref.
CuZnAl 3 4.0 280 20000 25.8 — 0.536 [55]
Cu/Zn/AlV/Zr 3 5.0 250 4000 22.5 47.4 0.177 [56]
Cw/Zr0O, 3 3.0 180 - 100 — [57]
Cu/CeO, 3 3.0 280 10000 — 42.4 — [58]
Cu/Zn-Ce 3 2.8 260 20000 8.0 71.1 0.400 [59]
Cuy5Zn0g¢ 4/ AlIFum MOF 3 5.0 230 10000 45.6 6.9 0.056 [60]
CZA-K 4 3.0 220 2400 10.0 98.0 0.461 [61]
Cu-Ba/Al,04 3.8 3.0 200 4000 1.6 62.2 0.030 [62]
Tng 9p-Cu/CeO, 3 3.0 210 7200 7.6 95.0 0.024 [63]
CuZnl0Zr 3 3.0 220 6000 14.0 54.4 0.650 [64]
Cu/Zn/Al,O,/ZrO, 3 5.0 190 4000 10.7 81.8 0.087 [65]
Cu/Zn/Al/Zr 3 3.0 230 10000 22.5 22.6 0.206 [66]
Cu/ZnO/Zr0, 3 5.0 270 4600 15.4 66.8 0.127 [67]
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Tab.2 Comparison table of various typical catalysts

{1 Hy/CO, pMPa #°C GHSV/(mL-g, "-h') COyconv./%  CH;OHsel./%  CH;O0H STY/(gyiecon'8car ") Ref.
CuZnAl 3 40 280 20000 25.8 — 0.536 [55]
Cu/Zn/AVZr 3 50 250 4000 225 47.4 0.177 [56]
Cw/Zr0, 3 3.0 180 — — 100 — [57]
Cu/Ce0, 3 3.0 280 10000 — 0.4 — [58]
Cu/Zn-Ce 3 2.8 260 20000 8.0 71.1 0.400 [59]

AU —In,05 3 50 225 21000 1.3 100 0.08 [69]
1Pd-10Cu/Ce0, 3 3 250 3000 16.1 26.7 — [71]
Pd(0.25)-Cu@SiO, 3 4.1 250 3600 6.7 30 0.28 [74]
In-Zr(4:1)/SAPO-34 3 3 380 9000 26.2 36.1 — [82]
13% ZnO-ZrO, 3 2 320 24000 5.8 81.9 0.121 [87]
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