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Abstract

The oxidation of pure liguid-phase cumene by oxygen under the atmospheric pressure was studied at
temperatures 90, 100 and 110 degrees Centigrade in absence of a catalyst.

The chain reaction mechanism for the early stage of the reaction, where the cumene concentration stays esse-
ntially constant, was conformed with the previous results by Emanuel et al. In this work the range of the
cumene concentration was extended until up to 30 % of cumene initially charged was converted. A rigorous
kinetic formula was derived, and was tested to this wider range of the concentration change. It was
concluded that the formations of OH and RO radicals from cumene hydroperoxide was the only neces-
sary step for giving rise to acetophenone if there were produced any within the conditions tested.

The rather insignificant formation of a, «’-dimethyl phenyl carbinol was found due to the reaction between

RO radicals and cumene molecules in the early stage of the reaction, and the reaction among RO, radicals

themselves in the later stage of the reaction.

In any case, the formation of these and other products was found trivial,

and cumene hydroperoxide

seemed to be the sole important product in this type of a reaction.
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Column; 4 mm¢ X 3m $R&

Column material; SE—30

Support; 60~80 meshes Chromosorb

Column oven temp.; 100°C

Detector oven temp.; 120°C

Injection port temp. ; 120°C

1. Oxygen cylinder 8. Reactor

2. Pressure regulator 9. Oxygen bubbler

3. Filter 10. Sampler

4. Flow controller 11. Thermometer

5. Soap film flowmeter 12. Reflux condenser
6. Soap foam eliminator 13. Condenser

7. Glycerin bath 14. Receiver and tube

15. Agitator

16. Thermoregulator
17. Heater(600W)
18 Transformer

16. Signal lamp

20. Vacuum pump
21. Marometer

Fig. 1. Experimental Apparatus for Cumene Oxidatioh
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Detector(TCD) Current; 120 mA
Carrier Gas; He, 25m//min.
Sample; 2 pl

Recorder chart speed;10 mm/min.
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Fig. 2. Kinetic Curves of Hydroperoxide Accumlation

in Oxidation of Cumene
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Fig. 4. Chromatogram of 16-hr. Product at 96°C .

Fig. 3. Chromatogram of 10-hr, Product at 99°C
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Fig. 5. Chromatogram of 16-hr. Product and Fig. 6. Chromatogram of 6-hr. Product at 11¢6°C
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