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A methanol synthesis is one of the most realistic process of the conversion of CO2. This reaction
has again attracted much attention due to the time limit for the depletion of fossil fuels and to the
drastic increase of the CO2 concentration in the atmosphere. This review re-visits the studies by
J. Nakamura and T. Fujitani et al. which has clarified the active site consisting of Zn-Cu metallic
alloy. Then, a recent argumentation on whether the active site exists as a metallic state or an
oxidized state is explained. The clarified intermediates, candidate for the reaction pathways, and
electronic structures of the Zn-Cu site are also digested.
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Figure 1. Turnover frequency for
methanol formation at 523 K as a
function of the Zn coverage ( 6 zn) on
Zn/Cu(111), Zn/Cu(110), and
Zn/Cu(100) model catalysts.®
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Figure 2. The coverage of O atoms in ZnO
and formate as a function of Zn coverage on

the post-reaction Zn / Cu(111) surface.®
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Figure 3. STM images of (a) a clean
Cu(111) surface, (b) a Zn/ Cu(111) surface
k=2.0nA, Vs
=-10 mV for (a) and k= 2.0 nA, Vs =-5mV
for (b).1®

with a Zn coverage of 0.25.
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Figure 4. In situ IR absorption spectra for
formate species and methoxy species on
clean Cu(111) and Zn / Cu(111) suring COz2
hydrogenation at 343 K and 760 torr.™
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Figure 5. Suggested reaction pathways for methanol synthesis from CO..
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Figure 6. Calculated total electronic DOS for
(a) a-Cuo.875Zno.125, (b) a-Cuo.75Zno.25, (C) B~
CuZzn, (d) y-CusZns, (e) e-CusZn1e.2)
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