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Abstract: Various Cu/SiO, catalysts with copper concentration ranging from 0 to 50wt% were prepared by kneading
method for the steam reforming of methanol. These catalysts were calcined at temperatures in the range of 400°C ~900°C
and then reduced in a H, atmosphere in the range of 150°C~350C. Steam reforming of methanol was carried out at at-
mospheric pressure over a temperature range of 200°C ~400C, steam/methanol molar ratio of 0.4~1.6 and W/F of 3~
25 g.-cat.hr./mol. Characterization of the catalysts was studied using IR, BET and XRD. Using copper nitrate as a pre-
cursor for catalysts, pH in the preparation of catalysts had a great effect on the catalytic activity, but pH in the prepara-
tion of catalysts, calcination temperature, and reducing temperature in H, atmosphere had no effect on the product distri-
bution. Optimum copper concentration, calcination temperature and reducing temperature were 40wt%, 700°C and 300,
respectively. Reaction temperature for maximum H, production was 275°C, and the formation of methane which lowered
quantity and quality of H, would be inhibited below 275C. Cu®-Cu,0 might be active species in Cu/Si0,. catalyst.
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Table 1. Catalysts

BET surface Atomic ratio| Calcination
Catalyst area(m?/g) pH Cu/(Cu+Si)| condition

C-8-2-9 8 0.2
C9-2-9 9 0.2 .
C12-2-9 7 [ 0z 0T dhrs
C13-2-9 13 0.2
C13-2-7 13 0.2 700°C, 4hrs.
C13-2-5 13 0.2 500, 4hrs.
C13-2-4 13 0.2 400°C, 4hrs.
C13-0-9 208 13 0
C13-0.5-9 179 13 0.05
C13-1-9 161 13 0.1 .
C13-2-9 126 13 0z ]700C, dhes.
C13-4-9 76 13 0.4
C13-5-9 2 13 0.5
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1. N, cylinder 13. Reactor

2. H, cylinder 14. K-type thermocouple

3. Pressure regulator 15. TC current transmitter -
4. Needle valve 16. Regulated DC power supply
5. Drying chamber 17. PID process controller

6. Capillary manometer 18. Power controller

7. Nozzle 19. Gas sampler

8. Mixing chamber 20. G.C.

9. Preheater 21. Data processor

10. Microsyringe pump 22. Quenching bottle

11. ON/OFF controller 23. Bubble trap

12. Pyrometer

Fig. 1. Schematic diagram of the experimental ap-
paratus.
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Fig. 2. Conversion, selectivity and product distribu-
tion with pH. Catalysts : C8-2-9, C9-2-9,
C12-2-9, C13-2-9, W/F . 10g.-cat.hr./mole,
Water/Methanol molar ratio : 1.0, Reaction
temp. : 275°C.
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Fig. 3. Infrared spectra of copper hydroxides precip-
itated at different pH.
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Fig. 4. X-ray diffraction patterns of various fresh
catalysts. a ; Cu0Q, b : Si0O,.
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Fig. 5. Conversion, selectivity and product distribu-
tion with calcination temperature. Cata-
lysts : C13-2-4, C13-2-5, C13-2-7, C13-2-
9, W/F : 10g.-cat.hr./mol, Water/Methanol
molar ratio ; 1.0, Reaction temp. : 275<C.
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Fig. 6. Conversion and selectivity on Cu/SiO, cata-
lysts with various Cu concentrations. W/F :
10g.-cat.hr./mol, Water/Methanol molar

ratio : 1.0.
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Fig. 8. Conversion, selectivity and product distribu-

tion with reduction temperature. Cata-

lyst : C13-2-9, W/F : 10g.-cat.hr./mol,
Water/Methanol molar ratio : 1.0, Reaction
temp. : 270°C.
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Fig. 9. Conversion and selectivity with reaction
time. Catalyst : C13-2-9, W/F : 10g.-cat.hr.
/mol, Water/Methanol molar ratio : 1.0, Re-
action temp. . 270C.
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Fig. 10. X-ray diffraction patterns of C13-2-9 cata-
lyst before and after reaction. a : CuQ, b :
Si0,, ¢ & Cu, d : Cu,0.
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