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-—The Influences of the Amount of the Catalyst
in the Oxonation of Octenes with
Cobalt-kieselguhr Catalyst—
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Kazuo AOMURA and Hiroshi OHTSUKA
{(Received February 1, 1967)

Abstract

The aim of this work was to observe the influences of the amount of the catalyst
on the conversion rate of olefin and on the composition of the reaction products in the
oxonation of octenes.

The reaction apparatus was a vertical cylinder of 2.4 liters capacity with a stirrer.
The oxonation was carried out in a batch system.

The experiments were conducted under the following reaction conditions.

Oxonation temperature: 180°C.

The pressure of synthesis gas at reaction temperature: 200 atm.

Hydrogenation temperature: 300°C.

The pressure of hydrogen at hydrogenation temperature: 170 atm.

Duration of each run: The reaction mixture was maintained at the reaction tem-
peratures of 180°C in the case of oxonation or 300°C in the case of hydrogena-
tion, until the pressure drop of the synthesis gas or hydrogen was no longer
observed.

The amount of the catalyst used for each experiment: 2.0~0.13wt.% to the sample
as cobalt metal.

The experimental results were summarized as follows :

1. The maximum yield of Cgalcohols (86.3% of the reaction products) was obtained

* LR =
TS BT
B R




168 W - PR - B - R - KR 2

with around 0.25 wt.% of the catalyst, and in this case, the amount of saturated hydro-
carbons was 7.8% of the reaction products. The amount of saturated hydrocarbons
increased with the increase of the catalyst amount.

The Cgaldehydes in the oxonation products were completely converted to Cg-alcohols
in the presence of cobalt metal.

2. The alcohol produced was a mixture of Cy-alcohols derived from branched Cg
olefins.

The higher boiling products were separated from the Cg-alcohol fraction by distilla-
tion. According to infrared spectroscopic determination and chemical analysis of these

products, these products seemed to contain an appreciable amount of ethers and ether

alcohols.
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Fig. 1. Flowsheet of the Experiment.
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Table 111-1. Gas consumptions in the oxonation and hydrogenation.

!

Oxonation Hydrogenation
N Amount 1. Gas volume Gas consumption® Gas volume Gas con-
o. o (Cz?ﬁﬁfﬁﬁd’ % (cz?§$¥¥§d> sumpgylonc
catalyst i ¢
Wt.% CO H, CcO | H, H, H,
1 2.0 191 243 237 302 47.3 58.8
2 1.0 133 213 165 265 29.0 36.0
3 0.5 139 196 173 244 38.2 47.5
4 0.25 156 170 197 211 | 33.9 384
5 0.13 118 128 147 159 45.1 56.1
6 ‘ 0.5 161 205 200 255 34.4 426
7 0.5p 148 191 184 238 275 34.2
a. Number of revolution of the stirrer 500 r.p.m.
b. Number of revolution of the stirrer 100 r.p.m.

The stoichiometric absorption volume of the synthesis gas on the oxonation of octene
(400 g): CO, Hy=80.5¢ (NTP)

The stoichiometric absorption volume of the hydrogen on the hydrogenation of oxo Cg
aldehyde: H,=80.5¢ (NTP)

Z DA BB E o4 % v G OBIBIREL 150~160°C T, RSO &R 7 A
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150~160°C TEHB A AD AWMV MVR DO D, Licdi- T, TOWEDEE = -4 bl
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Table 111-2. Physical properties and composition of the oxo products.

Am(%unt Physical properties Composition of the products (wt.%)
e catglyst n% dy mé\ﬁfcaxﬁar Alcohol 1Ald]e— Carbo.}iylic Paraffin | Olefin| Ester |[Others
wt. % ; weight yde acid

1 2.0 1.4342 | 0.824 134 62.6 0 0.9 22.8 1.8 2.7 9.2
2 1.0 1.4340 | 0.823 131 67.9 0.3 0.4 21.1 1.9 1.2 7.2
3 0.5 14342 | 0.824 141 727 0 0.4 11.5 1.9 18 | 11.7
4 0.25 1.4344 ¢ 0.831 146 86.3 0.4 0.3 7.8 1.4 1.6 2.2
5 0.13 1.4360 | 0.830 161 79.0 0.2 1.2 4.4 3.0 4.4 7.8
6 0.5 1.4349 | 0.824 159 75.7 04 0.2 8.8 3.5 3.0 84
7 0.5 1.4357 | 0.817 175 64.1 6.3 1.4 6.2 6.1 7.0 8.9
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Fig. 2. Rectification curve of the reaction products.
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Fig. 3. Gas chromatograms of the oxo Cy alcohol.
(bp 204.6~206.3°C)
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Fig. 4. Infrared absorption spectrum of the oxo Cy alcohol.
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Fig. 5. Infrared absorption spectra of distilled oxo bottoms
from Cg olefin oxonation.
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