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CONFIDENTIAL

‘REPO%T—GN—ENS?~8T%G“*GF‘m%E—GxS—DLANT—
AT RUHRCHEMIE OBnRHAUSEN-POLDEN

le INTRODUCTION : :'_ T

~» The. existence of the 0xo0 unit which is adgacent to the
Ruhrchemie plant at Oberhausen—Holden, was dlscovered after
considerable questioning of .Dr. Spanier end Dr. Schreilber
of Ruhrchemie. In prevlious cocnvérsations at the Ludwig-
shafen and Wolfen I.G. plents, we had learned that experi- -
mental work had been done by Ruhrchemie on the. process. for
the production.of aldehydes end aclds by the interaction of
olefines &and water g88e | - : ,

2s- DEVELOP EWT OF THE PROCLSS

The experimental work on the process ‘was done by Ruhr-
_chemie_previous_to_ 1938 by Dr._. Landgraf, who 1s now in:
charge of the commercizl plent. A separate company was.
formed called the Oxo Gesellscheft, and the .stock is Jointly
‘held by Ruhrchemie, the IL.G. and Henkel.  The combination-
indicates the importance which. was apparently attached to '
the process by the participating companies. ' O .

The process consists of producing olefines of the
fraction, ‘obtained by the Fischer-Tropsch method,

wi%h water gas in. the 1iquid phdse at approximately 150
atmospheres ‘pressure. - The:reaction. resultyin ‘amixture
.of stralght chain aliphatih aldehydes and ketones, the. for.
‘mex predominating. ‘The aldehydes are then reduced. in a
second step to- form the. corresponding alcohols.: -The pro-.
‘duects form a very valuable clags of detergents for synthe-
tlc fibers, being ngn-acid,and non=alkaline,- The process:
1s equally well. adapted to the production of lower aldehydes,
“particularly propionaldehyde, by the: interaction of ethylene

and. water'gas.

Construotion of the plant was begun in 1938 and wasg. - o
‘scheduled to be in- operation in 1942. However, it was’ glven
a lower priority due to war: conditions-and-was not-completeds
It has. beén dameged but slightly and could be put in oper-
ation in an estimated. period of three ‘months to produce
10,000 metric. tons per-ye&ar. of - products with gn extension

to 25 000 tons per year xith the addition of a small amount

of” auxiliary ‘equipments it
a2
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Se. DESCAIFNTION '," P 10CIES

It—xasforibrnaiij—inteneeo thet Eas Rubnirchenise vould
supply the olefires to the Oxo unit. nowever, the' Ruhr-
~chemie plant has been badly damaged end it is now pro-
posed to produce the olefines on the site of the Oxo
plant. Olefines are produced by a Dubbs: tyve of crac“ing
fa”nece from a Cg0-Csp rischer ”rODscn fraction.

flblds of the o«efincs cf approximetely 50k  have been
oooained in the: crackinr unlt operating at a temperature
of 400° to 450° ¢, ' The reaction is carried out batch=wise
-1in e converter 12 meters_in lengbh with an internal dia-

- meter of 400 mm. The converters are vertical und provided
at -the bottom with a shaft and bearings’ so that they-can
‘be ‘tipped to s horizontal position at ‘the ground level for
repeir dnd cleaning. There are now four of \ these.units,
and provision for an additional six. The attached sketch
‘shows the general arrangement of a single Oyo unit.
~r—"*The”catalyst“unit'1s charged”374‘fu1T7ﬁith a suspen- -
slon of the catalyst in the liquid olefines of the €11 Civ
fraction. - In case the process is operated on gaseousole- .
fines, the catalyst 1s suspended in Diesel oile - The cata-
lyst, which is .8 standard Fischer-Tropsch material, is. ~—
composed of 90% cébalt, 7% thoria and 3% magnesia, and -
is deposited as:’ carbonates on kieselguhr. —The content is
about 50%. A suspensicn of gqatalyst and Diesel oil is -
made upin aglteted vessels and then pumped.to a pressure
“vessel, one being proviced for each converted and thence
.charged Into the- converter. -Each converter is provided -
with means for. heating and .cooling, which consists of 30
‘cooling tubes’ extending 3/4~Df the distance from the bot-
tom into the chamber, The tuoes are 30 _mmse I.De X 38 mm.
OQDO ) :

v uater gas 18 compressed to 300 atmoscheres in four-* :
°tage compressors and reduced to 150 atmoscheres, at-which
pressure 1t is introduced into the bottom of %he. converter,
The operating temperatures vary from 150° to 180° C. - Thb
relstive amounts of aldehyde and ketone:cen be varied by
controllirg the temperature - the higher temperature  favor-

ing the*aldehyde but: reducing the-—-yield due -to ‘polymeriza-
tion.. Yields: of alcohols ‘obtained after the second stage

of" reduction. amount to approximately 1 lb. of olefine v
(charged. ,;,,,,u , R

s

_ The capacity of the converter in. total liquia products
is 700 to 720" liters per: batch, which corresponds ‘05600
,kilograms of. product.u ‘The actual time.- -for,. the reaction is
20 0 30 minutes, znd. the total: time,Nincluding cherging
fand discharging the converter s apyroximately l hour.



e—The—water-gas—is~recircu1ated—through the converter —
and fresh material added. ‘The compositions of the inlet
and residue gases .are as follows._

Inlet Gas

arbon dioxide 6o Om
Carbon monoxide . 38-39%
Hydrogen - o 48449%

. 'Inerts ~~  Balence

. Residue -

. > end Inerts 20-30/
' . .Carbon monoxide ~15-20%
'-HydrOgen-~ . v4o-5o%
‘The . quantity of recirculation gas is 200 cubic meters
per hour and of fresh makeup gas 40-50 cubic meters per
hour. . : .

_ The catalyst can be reused 50 to, 100 times depending
on the- type of olefines employed. Adhen the operation 1s
carried out with ethylens, temperatures as low as 85° ¢
can be:used and under optimum conditions the 'product. is.
composed of 70% . of propunaldehyde -and 30/ of diethyl L
'ketones hy weight. , . A _ =

Separation of the oxygenated compounds from the uny’e -

» acted olefines-is’ accomplished by fractional distillation.
Extraction methods were investigated in the early develOp-
ment stages but abandoned as impractical. :

, Reduction of the higher aldehydes to alcohols for use.
as’ detergent was a very simple process in wnich e Raney .
type- of nickel: catalyst was used.

Re: L o'. Hasghe



