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Fig.1.1 Industrial methanol synthesis and applications of methanol.
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Table 1.1 Research history of methanol synthesis over Cu/ZnO-based catalysts.
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Fig.1.2 Model of active site by Fujitani and Nakamura.
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Fig.1.3 Model of Cu morphology effect by Topsoe, Campbell, Waugh.
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Cu-Zn active site

Cu/SiO,
(XRD, TEM, EDX, FT-IR, TPD, RFC,XPS, IRAS, STM)

Fig.1.4 Migration image of Zn atoms from Zn0/SiO, onto Cu/SiO; particles.
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Fig.1.5(a) TEM photograph and EDX analysis of a Cu/SiO,
catalyst physical-mixed with a ZnO/SiO,.

Cu/8i0; : Zn0O/S10, = 1:0.5
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Fig.1.5(b) TEM photograph and EDX analysis of a Cu/SiO,
catalyst physical-mixed with a ZnO/SiO, reduced at 523 K.

Cu/Si10, : Zn0/S10, = 1:0.5 ]
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Fig.1.5(c) TEM photograph and EDX analysis of a Cu/Si0,
catalyst physical-mixed with a ZnO/SiO, reduced at 723 K.

Cu/Si0, : Zn0O/SiO, = 1:0.5 1
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Fig.1.6 Methanol synthesis activity of Cu/SiO,+ ZnQ/SiO,
catalysts as a function of reduction temperature.
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(a) (b)

Fig.1.7 STM images of a clean Cu(111) (a) and a Zn/Cu(111)
surface with a Zn coverage of 0.2 (b). 30 x 30 Az Sample bias

voltage(Vs); (a) -10mV, (b) -5 mV. Tunnel current(l,); 2.0nA
for both (a) and (b).
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Fig.1.8 Tumover frequency for the methanol
formation at 523 K as a function of the Zn coverage
(®7,) on the Zn/Cu(111) model catalyst.
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