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Abstract— A nickel based catalyst, used in industrial steam reforming, was employed in order to investigate its deac-
tivation by coke formation for steam and carbon dioxide reforming. The coke formation was not observed in steam reform-
ing, whereas the extensive carbon deposition occurred in carbon dioxide reforming. In spite of the large amount of coke for-
mation, the deposited carbon did not deactivate the catalyst rapidly. Deposited carbon had a whiskerlike structure with a nick-
el particle at the end of the growing whiskers. While the formation of coke was increased as the reaction temperature in-

crease, it was reduced above 700-750 °C by reverse Boudouard reaction, which is known to cause the vaporization of carbon.
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Fig. 1. Schematic diagram of experimental apparatus.

1. On-off valve 2. Mass flow controller
3. 3-Way valve 4. Filter
5. Gas drier -6. Thermocouple

7. Water saturator

9. Water bath

11. Bubble flow meter
13. Heating circulation system
15. Gas chromatograph

8. Quartz reactor
10. Electric furnace
12. 6-Port sample valve
14. Temperature controller
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Fig. 2. The carbon deposition with time on stream.
(0.2 g cat., 650 °C, 1 atm, CH,/COy/He=1/1/4)
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Fig. 3. SEM image for ICI 46-1 catalysts.
(a) fresh oxide, (b) after CO, reforming at 600 °C.
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Fig. 4. STEM image for ICI 46-1 catalysts.
(a) after H,O reforming, (b) after CO, reforming at 600 °C.
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Fig. 5. The conversion of methane with time on stream for steam re-
forming.
(0.2 g cat., 1atm, CH,/CO,/He=1/1/4)
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Fig. 6. The conversion of methane with time on stream for carbon
dioxide reforming.
(0.2 g cat., 1atm, CH,/CO,/He=1/1/4)
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Fig. 7. The amount of carbon deposition as a function of temperature.
(0.2 g cat,, 1atm, CH/CO,/He=1/1/4)
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