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Technology and Industrialization Progress on Methanol Synthesis from
Carbon Dioxide and Hydrogen

LIN Haizhou™, LUO Zhibin, PEI Aiguo, YANG Hui, WANG Xiaobo
(China Energy Engineering Group Guangdong Electric Power Design Institute Co. , Ltd. , Guangzhou 510663, China)

Abstract: [Introduction] Carbon dioxide hydrogenation to methanol is one of the important pathways to realize the large-scale
utilization of carbon dioxide and it will favor the development of CCUS industrial chain. [ Method | Thermodynamic characteristics,
catalyst development, industrialization progress and technical economics of carbon dioxide hydrogenation to methanol were
reviewed. [Result] Cu-based catalysts, precious metal catalysts and In,O, catalyst shows good catalytic performance in carbon
dioxide hydrogenation to methanol, but they still need to be further improved to increase the carbon dioxide conversion rate and
methanol selectivity. Despite the rapid progress in technology of carbon dioxide hydrogenation to methanol, which is currently in the
pilot stage, it is presently difficult to apply on a large scale due to high cost of hydrogen and low price of methanol. [ Conclusion ]
Fortunately, the price of hydrogen will drop with the booming of the hydrogen industry, and the national carbon trading market will
also start, which are beneficial to the blossom of carbon dioxide hydrogenation to methanol.
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HARBFE) (GB/T 34250—2017) B W E FAnife,
kA AR AR I A R B Ak R TR AR T AR
LS EE

4 ZHUBMEE R RERAREFES T

IS8R E i CO, U] Rl R 2
FREEEORAN, oy PR A O A B™ HoAT A
(HoTmig) B3 H IEAE AT Be, (H CO, =i
BRI A7 HUSEHE Ri FH)S 3 2B T30 H 119

ZHFIE

2016 4F Mar Pérez-Fortes 55 " %f CO, Jin & il B
B3 1 04T T EORG T, W H BOE AR
4477 t, 4FisF7/NEF R 8 000 h, S Cu/ZnO/ALO,
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0.169 MWh HLfE | 0.439 MWh # i l10.862 MWh %
i, [FEEHEN1.234 1 CO,. NGETFHESITE, 75
H, #6243 090 €/t, HIEEM AR S 400 €/t , i H
TR BAZE T3 95 M€, X FEE R F H A D
. BT AR AR 95% , LT T Y EEAY
Wods o AT H RERS 7 AR e PE M, W E R EE R MRS
P 2, s R A TMARFEMR 254, s ik
IR B £ REIA B 222 €11,

F1 CO,mMEH PEEEZYRTEMEF IR
Tab. 1 Technological metrics evaluation and economic indica-

tors for CO, hydrogenation to methanol

CO, Rl (et FHEE) 1. 460
H, Bk (et F ) 0. 199
FaPAl 2SR GRY)/(e c ) 0.813
F = /(e e ) 1. 000
KR (et ) 0.569
7 I FE/(MWh- t ) 0. 169
iy P FE/(MWh- B 0. 439
HEnET g A FE/(MWh - t i) 0. 862
HrCO, 4 FE/(MWh-t ) 1.234
B (TFCC)/ME 200
i E R ME 20
A (CAPEX) /(€ -t I - 4E) 496. 5
Zuctebr AR A (VCP) /(M€ - 47) 28
[ £E 7= BAS (FCP) /(M€ - 4E71) 11
A/ (M€ - 471) 176.5
EF/(M€-4ET) -95
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Pt AR S R B BT AR TR, Y Co,
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