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Studies on the Preparation of Propyleneoxide by the Co-Oxidation of

Propylene and Acetaldehyde [ 1]

Preparation of Propyleneoxide by the High Pressure Air Oxidation of Propylene

Minoru  Muto
Takashi Shintani

The air oxidation of propylene was carried out in benzene in the magnetic stirred autoclave of 300cc
volume, at the temperature of 175°C and the pressure of about 50kg/cm?. In order to increase the reaction
velocity, 0.075~0.75wt % of various compounds such as, aldehydes, acids, methyl alcohol and water were

added in the reaction mixture.

As the results of these experiments, we have found that acetaldehyde works as the most effective reaction
accelerator, and in this case, propylene gives propyleneoxide of a double yield than that in the case without
additive agents. Propyleneoxide of 82.8 mole % yield was obtained, when 5.6 mole % of propylene was
oxidized in the presence of acctaldehyde. Whereas, acids delay the reaction rate, and decrease the selectivity
of propyleneoxide. The co-oxidation of propylene and acetaldehyde in gas phase was then carried out at
atomosphere at 140°C and at the pressure of 44kg/cm?2 at 110°C. Propyleneoxide was not recognized at
atomosphere, while it was found at the pressure of 44kg/cm?2.

Considering the results of this study, it is assumed that an intermediate product from acetaldehyde
oxidized into acetic acid, plays an important role in the epoxidation of propylene.
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7RV VETERTATE FEORMICE DT oLyt 32 FOSRCBITAH% (£ 18) 104
Tab. 1 Effect of additives
temperature : 175°C, pressure : 45kg/cm?
No|  Addives | Ghaneed | Time [Cop o e Propy s Towl
mole %| mole % fraction fraction mole
X107+ X104 | x10°3
1 | none 0.0352 3.0 37.0 13.9 8.8 6.7 0.82
2 | none 0.0375 5.0 51.9 17.4 11.8 8.9 1.00
3 | none 0.0355 8.0 77.0 30.3 11.3 14.6 1.03
4 | CH3OH 0.25¢cc | 0.0375 4.0 54.0 19.8 5.9 8.4 0.75
5 | (HCHO)n 0.3g | 0.0395 2.0 16.0 4.5 trace 2.2 0.83
6 | (CHsCHO)3 0.10cc | 0.0381 | 2.0 18.3 5.5 6.1 trace 0.31
7 | 80%CH3;CHOaq0.25¢cc| 0.0411 4.0 31.3 4.0 7.4 2.2 1.44
8 | 80%CH;3CHOaq0.25¢cc| 0.0493 2.0 64.6 5.5 7.9 15.7 2.90
9 | 80%CH;CHOaq0.25cc| 0.0438 2.0 75.0 10.7 13.5 17.3 4.75
10 | ¥CHsCHO 0.172¢ 0.0363 1.0 80.9 16.7 14.1 28.5 5.91
11 | #CH4CHO  0.172¢ 0.0394 1.0 76.4 21.6 22.5 35.4 7.14
12 | #*CH3;CHO 0.59¢g 0.0375 1.0 77.0 21.3 31.5 32.3 6.76
13 | #*CH,CHO 0.60 g 0.0362 0.25 73.0 19.4 35.1 39.3 5.08
14 | CH3CH,CHO 0.10cc | 0.0395 2.0 22.0 5.6 1.6 2.2 1.15
15 | CH3CH,CHO 0.25cc | 0.0421 2.0 45.1 9.9 6.9 8.3 1.31
16 | CH,=CHCHOO0.25cc | 0.0493 2.0 39.5 5.3 1.9 2.7 0.51
17 | H,O 0.26¢cc | 0.0350 3.0 30.5 14.8 6.7 trace 1.18
18 | H,O 0.2bce | 0.0386 3.0 55.0 15.7 7.2 12.1 1.07
19 | H,O 0.25¢c | 0.0350 5.0 64.1 23.8 11.2 12.2 1.04
20 | CHsCOOH 0.10¢cc | 0.0373 3.0 3.3 1.6 trace trace 1.51
2 ({000 §:35c¢ | 0.0365 | 3.0 3.0 1.7 trace 1.6 1.96
22 {E%ﬁfSCXJ()}{ 0-25cc | 0.0870 | 3.0 16.9 1.2 trace 2.6 2.40
23 |CH3CH,COOH 0.25cc | 0.0352 3.0 24.5 14.4 5.3 0.5 3.15

* nonaqueous acetaldehyde
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Fig. 5 Reaction rate of Oxygen
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Fig. 10 Comparison of Yields between in
Co-oxidation (—A—) and in Singular-
oxidatoin(—()—)at 175°C, @ : Ohta’s
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Tab. 2 Effect of Acetaldehyde added in high Conversion of Propylene
temperature : 175°C, pressure : 45kg/cm?

Resction Reactants Products Conversion | Selectivity

Nol ti CH3CH-CH, of Propylenejof Propylene-

o. gl'r!e C3Hg/CH; CHO| O, | C3Hg| O, | CO, N/ | CH3CHO | acids oxide
mole | mole |mole| mole mole| mole Ol mole mole mole % mole %
mole

33| 5.50 |0.702 0 0.126 0.623!0.010 0.026 0.0297 0.0053 [0.0093 11.2 37.6
34| 2.16 | 0.607] 0.0339 0.244] 0.417/0.035| 0.047 0.0607 0.0108 [0.0319 31.3 31.9
35| 1.20 |0.739] 0.0307 [0.104] 0.697/0.025| 0.025 0.0348 0.0135 [0.0152 5.6 82.8
36| 0.90 |0.583 0.157 [0.133] 0.529/0.006/ 0.041 0.0445 0.0500 10.0414 9.4 81.7
371 1.20 [0.738 0.213 [0.254] 0.5370.012| 0.076 0.0686 0.0393 (0.0691 27.4 34.2
38| 2.16 |0.714) 0.141 [0.215/ 0.595] — | 0.019 0.0593 0.0373 [0.0356 16.7 49.8
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Tab. 3 Effect of Hydrocarbons added on Gas

Phase Oxidation of Acetaldehyde
temperature : 140°C, contact time : 1.7min

I T e
B Acid l Peracid ‘Adc}!;jracid Algg;f/iff;?
CaHq| 2.93%1075| 0.29x10-5| 3.2 1078 77
C3Hg17.3 432 216 {gfig
CH, 138.8 5.00  [44.7 101.4
C,Hy| 6.3 0.46 6.8 104
N, 148.0 15.3 63.3 225
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