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Effect of Hydrogen Treatment on Zinc Oxide
Catalyst Supported over Kieselguhr
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Abstract — In manufacturing methyl ethyl ketone by dehydrogenation of secondary-butyl alcohol, the
hydrogen treatment of zinc oxide enhances the catalytic activity and the selectivity with decreasing dehydra-
tion reaction. Also, the catalyst lifetime of hydrogen treated zinc oxide is much longer than that of non-
hydrogen-treated zinc oxide.

But, excessive hydrogen treatment of zinc oxide catalyst leads to the cluster phenomenon to form zinc
crystallite which results in deactivation of dehydrogenation reaction.
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Fig.1. Schematic diagram of reaction system.

1. Rotameter 2. Preheater

3. Feed pump 4. Evaporator
5. Reactor 6. Cooler

V-1, V-2, V-3: Valve
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Fig. 2. Effect of hydrogen treatment time on
the yield of methyl ethyl ketone.

Reaction temperature : 400C
Hydrogen treatment temperature : 400C
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Fig.3. Effect of hydrogen treatment and time

-on stream on the dehydration reaction.

Reaction temperature : 400C
Hydrogen treatment temperature . 400C
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Fig. 4. Effect of hydrogen treatment tempera-
ture on the yield of methyl ethyl ketone.

Reaction temperature : 400°C
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Fig.5. a) Scanning electron micrograph of
hydrogen treated ZnO/kieselguhr
at 400C.

b) EDS dot map of zinc component
(white dot).
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Fig. 6. a) Scanning electron micrograph of

hydrogen treated ZnO/kieselguhr
at 600C.

b) EDS dot map of zinc compenent
(white dot).
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Fig. 7. EDS spectra of ZnO/Kieselguhr catalyst.

a) whole spectrum.

b) Zn cluster region spectrum.
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