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Abstract—The bismuth molybdate catalysts were prepared in three different types(a, B and y-phases) by
the method of coprecipitation from acid solution or from alkaline solution. The catalysts were then character-
ized and applied for the oxidative dehydrogenation reaction of 1-butene in the range from 450C to 5307C.
Reaction experiments were conducted with the y-phase catalyst, showing the best activity, under the conditions
of various reaction temperatures and various reactant compositions. By analyzing the experimental results
it was confirmed that, in the temperature range from 490C to 530C, the reaction proceeds via the dual
site Langmuir-Hinshelwood mechanism with two different adsorption sites for oxygen and 1-butene, where
the surface reaction is rate-determining, and the corresponding rate equation was determined.
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Fig. 1. Schematic diagram of the continuous flow reactor system.

2. Needle valve
6. Preheater
10. Dehumidifier
14. Furnace

1. Pressure regulator
5. Sampling port

9. Phase separator
13. On-off valve

3. Rotameter

7. Reactor

11. Soap film flowmeter
15. Thermocouple

4. Gas mixer
8. Ice trap
12. Temperature controller
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Fig. 2. X-ray diffraction patterns for the o, B and y-phase
catalysts, respectively.
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Fig. 3. Comparison of activities of the five catalysts for

the 1-butene conversion at various temperatures.
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Fig. 4. Effect of the temperature on conversion, selectivity

and product composition over the y-phase catalyst.
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Fig. 5. Effect of the 1-butene partial pressure on the rate
of butadiene formation at 510°C.
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Fig. 6. Linear regression analysis of the experimental data
for the oxidative dehydrogenation reaction of 1-bu-

tene at 510°C.
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Fig. 7. Linear regression analysis for Eqs. (19) and (20)
for the oxidative dehydrogenation reaction of 1-bu-
tene at 510°C.

Table 1. Physical constants contained in rate equation(14)
at various temperatures

Rxn. Temp. k K, K,
(K) (g-mol/g-catmin)  (atm™'?) (atm™!)
763 0.080 0.975 2.754
773 0.115 1.023 2.930
783 0.148 1.731 4.126
793 0.236 2443 4453
803 0.286 3471 6.556
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Fig. 8. Arrhenius plots for the reaction rate constant and
the adsorption equilibrium constants of oxygen and
1-butene.
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