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Abstract — The results of the catalytic reaction by pulsed injection of reactants are useful for studying the initial reac-
tion characteristics in the case of many coke invloved reactions. The dehydrogenation characteristics of alumina sup-
ported platinum tin catalysts were investigated by pulsed injection of propane. The yield of propylene was maximized
when the reduction time of propane injection catalyst was 550 °C. Raman analysis showed that the amount of coke was
very small when PtSn (4.5) catalyst was used and the short contact time was simulated by propane pulse injection. n
order to differentiate the degree of dispersion of platinum, PtSn (4.5) catalyst was sintered at 900 °C with hydrogen, and
then the temperature of air - redispersion was varied and propane pulse was injected. As a result, conversione and yield
were the highest when air-redispersion temperature is 600 °C. The lower the air-redispersion temperature, the higher the
selectivity. As the tin content in the platinum catalyst increased, the propane conversion was lowered, but the selectivity
to propylene increased and the yield increased. From this, it can be seen that the tin-added platinum catalyst is less active
than the platinum catalyst from the beginning of the reaction, which is less affected by coke. The dehydrogenation reac-
tion by the propane pulse injection shows a higher conversion rate than the result of continuous injection due to the for-
mation of COx, and the amount of coke is very small. Decrease in selectivity due to the formation of COx can be
reduced by increasing the reduction temperature and time.
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Fig. 1. Shematic diagram for propane pulse-injection dehydrogenation reaction test equipment.
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Fig. 2. Propane pulse-injection dehydrogenation performance of PtSn
(4.5) with reduction duration time (T =550 °C, feed pulse: pro-
pane 50/nitrogen 50 =100 pL, catalyst 01.g).
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Fig. 3. Effect of reduction temperature on catalytic performance of
propane pulse-injection dehydrogenation (T =550 °C, feed
pulse: propane 50/nitrogen 50 = 100 pL, catalyst 01.g).
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Fig. 4. Effect of air-redispersion temperature after hydrogen sin-
tering on catalytic performance of propane pulse-injection
dehydrogenation of PtSn (4.5) (T =550 °C, feed pulse: pro-
pane 50/nitrogen 50 = 100 pL, catalyst 01.g).
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Fig. 8. XPS spectra of used PtSn(4.5) catalysts with various air-redispersion temperature after hydrogen-sintering.
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