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Abstract: Cu-Zn and Cu-Zn-Ti catalysts for the steam reforming of methanol were prepared. This reaction was carried out at atmospheric
pressure, 250 C, steam/methanol molar ratio 1.5, and contact time 0.1 g-cathr/mL-feed. In case of the catalyst with 3 mol % of TiO», the activity
was superior to that of catalysts without TiOs. The reaction products were mainly hydrogen and carbon dioxide. It was found that catalytic activity
was not related to specific surface area but affected by metallic copper area which was measured by N.O decomposition and increased with the
addition of TiO: content. XPS and XRD showed that the oxidation state of zinc was not changed during reaction, but oxidation states of copper
existed in Cu(0) or Cu(1).
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Figure 1. Stabilization curves of CZT210, CZT110, CZT120
catalysts (Reacion temperature ; 250 T, Water/Methanol molar
ratio: 1.5, W/F = 0.1 gcathr/mlL-feed).
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Figure 2. Stabilization curves of CZT210, CZT213, CZT216,
CZT219 catalysts (Reacion temperature ; 250 T, Water/Methanol
molar ratio: 1.5, W/F = 0.1 gcathr/mlL-feed).
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Figure 3. X-ray diffraction patterns of calcined catalsyts
(Calcination temperature : 400 C).
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Figure 4. X-ray diffraction patterns of reduced catalysts
(Reduction condition : 5.27%H,, Nz balance 30 mL/min, 4 hours

at 250 C).
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Figure 5. X-ray diffraction patterns of used catalysts (Reaction
temperature : 250 C, Water/Methanol molar ratio: 15, W/F =
0.1 gcat.hr/mL-feed).

Table 1. Specific Surface Area and Metallic Copper Surface
Specific Area of Prepared Catalysts

Ses(m’/g)® nglsl;l:nn:d(nl:]];o Scu (m’/g)® | Coverage @
CZT210 2872 290 9.17 0.31
CZT213 21.37 318 1007 047
CZT216 27162 2.78 885 0.32
CZT219 2697 1.8 585 021

a) specific surface area

b) calculated by dividing the volume of consumed N:O volume by
0316 cm*STP) N:O m”

C) SCu/Ssvs
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Figure 6. Methanol conversion and surface area of metallic
copper with Ti content (Reaction temperature : 250 C, Water/
Methanol molar ratio: 1.5, W/F = 0.1 gcat.hr/mL-feed).
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Figure 7. X-ray photoelectron spectra (Cu 2p level) of CZT213.
a) Used catalyst (Reaction temperature : 250 C, Water/Methanol
molar ratio: 1.5, W/F =0.1 gcathr/mL~feed) b) Calcined catalyst.
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