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Abstract—The vapor-phase oxidation of propylene to acrylic acid using V,0;-P;Os catalyst was studied
at steady state and transient state operations. The yield of acrylic acid was increased with the increase
of reaction temperature and with the decrease of the ratio of propylene to air partial pressure. The unsteady
state experiments such as Redox operation and periodic reactivation of catalyst showed that the activity
was decreased with the formation of deposits on the catalyst surface, and that it could be regenerated with

the treatment of oxygen.
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Fig. 1. X-ray diffraction pattern of V.0s-P.Os catalyst.
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Fig. 2. Electron micrograph of V;05-P;Os catalyst.
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Fig. 3. Schematic diagram of the experimental apparatus.
1. Reactor

2. Electric furnace 7. On-off valve

3. Thermocouple
4. Gas chromatograph

5. Integrator 10. Ball valve
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6. Dryice-acetone bath

8. Temperature controller
9. Temperature indicator

11. Water saturator

12. Hot plate

13. Mass flow controlier
14. Deoxy/Moisture trap
15. Regulator
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Fig. 4. Experimental apparatus for unsteady-state operations.
R: Fixed bed tubular reactor, H: Electric furnace, M: Mass flow controller, P: Power supply of mass flow control-
ler, PCI: Process control interface (I: Analog input, O: Qutput, R: Relay), SV: Solenoid valve, GC: Gas chromato-
graph, INT: Integrator, TC: Temperature controller.
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Fig. 5. A typical redox operation(P-N-A-N cycle), t:(i=1
to 4) is duration of individual pulse.
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Fig. 6. Effect of the reaction temperature on the conver-
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Fig. 8. Effect of the partial pressure of air on the conver-
sion of propylene and product distribution at 400C
(Pc3ue=10.08 atm). (») propylene conversion, (C)
acrylic acid, (®) acetic acid, (a) CO,, () acrolein,
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the conversion of propylene and product distribu-
tion at 420C(Pcue=0.06, P, =0.6atm). (&)
propylene conversion, (<) acrylic acid, (®) acetic
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Fig. 10. A transient response in a P-N-A-N cycle(1.5-0.5-
12-0.5 min) at 420C. (O) acrylic acid, (®) acetic
acid, (m) acrolein, (0)) acetone, (a) CO..
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1-0.5 min) at 420C. (O) acrylic acid, (®) acetic
acid, (m) acrolein, (:1) acetone, (a) CO,.
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