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ABSTRACT

With palladium chloride supported on active charcoal, catalytic oxidation of propylene to
acetone in the vapor phase was studied both theoretically and experimentally. Using a conv-
entional tubular flow reactor, the conversion of propylene as well as the selectivity to the
acetone was investigated under various reaction conditions.

The reaction rate increased markedly with rise in steam concentration but decreased with
rise in temperature. The reaction mechanism was discussed in details and was partly confi-
rmed by the experiment.
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Table 1. Pore Diameter inducing Water Conden-
sation based on Kelvin Equation

. |

\'Qi(ft\m') 0.4 | i 0.8

Temp. (°C) |
95 20.0A | 44.6A | 353A
100 1554 | 27.9A | 63.9A
105 12.9A4 1 20.8A © 36.7A
110 10.74 1684 | 24.6A
115 j92A 1 12084 | 17.7A

Table 2. Catalyst Activity vs. HCl

Concentration
‘-%l Concentration l Conversion i S;slectivity
Original Catalyst “ 9.68 ] 91.2
HCl Addition | 0.2 | a72 | 86.2
(mm mol. /g.-cat) 1 } 0 : 0

Reaction Temperature = 115°C
Catalyst (wt.%) = 1%
CsHe: 02: H:0=1.0:0.6:2.4
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Table 3. Experimental Data

No. reaction condition §§°§5§§§,§2 Selecg/ivity
Temp.(°C) | Cat. (wt%) Peoe Po, Pro | et by /E| )
1 85 1.5 0.25 0.15 0.6 6.01 87.2
2 85 1.5 0.36 0.21 0.43 6.493 71.0
3 95 1.5 0.25 0.15 0.6 7.214 83.1
4 95 1.5 0.36 0.21 0.43 6.123 64.5
5 100 1.5 0.25 0.15 0.6 9.295 84.5
6 100 1.5 0.36 0.21 0.43 5. 391 50. 6
7 105 1.5 0.25 0.15 0.6 9. 095 79.4
8 105 1.0 0.32 0.08 0.6 3. 666 62.1
9 105 1.0 0.25 0.15 0.6 7.791 96. 4
10 105 1.0 0.1 0.1 0.6 5.2 51.2
1 105 Lo 0-15 0.95 0.6 5.073 76.4
12 110 1.0 0.32 0.08 0.6 4.708 67.3
13 1o 10 0.25 0.15 0.6 6. 601 73.5
14 1o 1.0 0.15 0.75 0.6 6. 348 71.4
15 110 1.0 0.1 0.3 0.6 4.03 45.2
16 110 1.0 0.4 0.19 0.41 4,897 68.0
17 110 1o 0.27 0.14 0.59 6.529 73.4
18 110 1.0 0.2 0.1 0. RO 7.7093 80.7
19 110 1.0 0. 39 0.91 0.4 5,237 71.6
20 110 Lo 0.26 0.14 0.6 7.413 80. 4
21 110 1.0 0.13 0.07 0.8 2,083 84.1
22 115 1.0 0.25 0.14 n.6 5. 891 77.5
23 115 1.0 0.36 0.7 n.43 .21 42,6
24 115 1.5 0.4 0.1 0.5 10.98 2.9
25 115 1.5 0.2 0.1 0.5 8.434 87.3
26 115 1.5 0.13 0.1 0.5 8.04 86.0
27 115 1.5 0.1 0.1 n.s 6.953 79.7
28 120 1.0 0.32 0.08 n.A 3.141 58.8
29 120 1.0 0.25 0.15 0.6 4,91 63.8
30 120 1.0 0.25 0.15 | 0.6 . 5.901 47.0
31 120 1.0 0.3 0.1 | 0.6 | 4.83 34.2
32 130 | 1.5 0.25 0.15 0.6 f 4.253 45.0
33 130 | 1.5 0.36 0.21 0.43 | 2197 24. 6
WS TE 24 st o Agd g3 o] & 3 Inst., 15(1963).
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964), 3246.
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