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CHEMISCHE WERKE ESSENER STEINKOHLE A. G.
BERGKAMEN NEAR KAUEN-DORTMUND, GERMANY

Ingpection of
- Fisgher~Tropsch Plant

;ytroducpion

, The slte included u large coke-oven installation in addition
to the Fischer-Tropsch plant, but this was not investigated. The
entire works had been very severely damaged in the raid of
September 9, 1944. Prior to that date, the works had suffered
little inconvenience from sir raids apart from blackout troubles.
The raid of September 9 completely knocked out the plant and it
had not operated since.

Porsonnel Interrogated.

Dr. Hermann Sohwenke, Menaging Director of the company
operating the ubove works and also coking
plant in Dortmund; '

Dr. Thies, Chief Chemist. '

Herr Gabriel, Works Manager. ‘

{Dr. von Lopmann, Works Dircetor and believed to be respon-

: 8ible for increasing catalyst 1life by careful
oven~nouse controi and improved methods of re-
activation, was 111 and now available, unfor-
tunately, for interrogation). _

Production & Purification of Synthesis Gas.

The syngas was preparcd from coke and coke-oven gas in 12
demag water-gas saets. In the production of 1,800,000 m>/day of
syngas, 800-850 tonnes of hard coke and 550,000 m3 of coke-oven
gus were consumed per day. The cyele was: blast 33%, purge 2%,
back run with coke-oven gas and sbeam 25%, up-run with steam
38%, purge 2%, total time; 3 minutes. The syngas contained CO
29%, Hz 59%. Dust was removed by water-washing and centrifugal
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Separators before passage to the storage holder. A boostor then
fed the gas to the "Gﬁobreinigung" towers where the.st was re-
duced from ca. 2 gm/m’ to 1 gm./100 ml, '

The gas then passed through active charcoal to remove resin-
forming constituents which interfere with the Feinreinigung pro-
cesgs. The plant conecisted of six large ahsorbers containing,
altogether, 80 tounes of "Desorex" (Lurgi) carbon. The 6 ap-
gorbers were in parallel, 5 on stream and one being steamed. The
cycle was 8 hours on stream, and one hour steaming. The charcoal
Jasts about a year, but as thig section of the plant had only
been in opsration for just over a year, insufficient experience
was avallable to give a firm statement on the life. The decreasg .
in orgenic sulfur content in this brocess had not been determinea
but was believed to be small. The organic sulfur in the gas was
in any casge a very variable figure depending on the operation of
the benzol washer at the coke-ovens. ) - .

After a further boosting, the gas passed through the normal
"Felnreinigung" system comprising 4 streams of 2 towers each
(3 in‘ogeration) containing Ruhrchemie luxmasse - soda contact at
180-250“C.  The tempcrature had to be raised when the organic
sulfur content of the gas increased. The gas then passed through
the final "Feinreinigung" tower containing 1/10th the amount of
contact in the whole of the main system. The gas was not re-
‘heated before enteripng this final tower, and the temperature was
said to be about 180°C. .-

The Synthesis (F13cher—Tropscg)

The contact oven house contalned 124 normal type atmospheric-
pressure ovens, 1l1l2~116 on stream at one time. The charge was
approximately 1 tonne cobalt per oven in the Torm of catalyst
purchased from Kuhrchemie. The ovens were divided into two
stages with, normally, 2/3 rds. on Stage 1 and 1/3rd on Stage 2.
~ The exact distribution depended on catzlyst life, plant operation,
ste. T '

The system was: - Stage 1 ovens direct cooler >
active carbon plant _> booster Stugle 2 ovens s direct
¢cooler __ yactive carbdn plant. Tﬁe Stage 1 active carbBon plant
camprisedﬂ% absorbers esch coantaining 15 tonnes. of carbon, 2 on
stream, -1 steaming, 2 drying and 2 coouling. The Stage 2 system
containing 5 similar-sized absorbers, 1 on stream, 1 steaming,

1 drying, 1 cooling and 1 in reserve,

The gas contraction in Stage 1 was 45-50% and the overall

contraction 72-75%. The average yield over a year was. 156-157 gn.
C, and higher hydrocarbons/m3 ideal gas, and the maximum, 160 gn.
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The life of un oven~-rilling was 8% months.

A rreshly-charged oven was treated first at 185-190° ror
24-48 hours with tail gas l.e. Stage 2 residual gas, and was
then put on stream in Stage 2 at 180° ¢. :

I the temperaturs tended to rise too rapidly, the oven
throughput was reduced or ir the gas contraction fell abnormally,
the oven was treatod with hydrogen. Thig latter was rarely neces-
sary in Stage 2 aad ‘had never been resorted to at Bergkamen. No
hard and fast rule can be iaid down concerning the method of
initial treatment of an oven; each must be treated according to
2Xperisnce. : .

The oven remained for 2~3 mouths on Stage 2 depending on
the reguirements of the Iirst Stage. When transferred to Stage
1, the operating temperature will be about 190-192°C, unless a
solvent extraction is carried out before the transfer in which
case the temperature will be lower. ‘ ; : ‘
The treztment of the ovens depended on the concentration
of Co - Hé in the synzas. At Kamen where the concentration
(88%) wac"higher than in most other plants, the catalyst had to
be more carcfully treated in respect to the frequency of re-
activation. The reactivations were, altornately, hydrogenation
at 195%C. for 24 hours and extraction With 160-220° C. benzin at
120-150°C. with the oven isolated from the gas system. The benzin
was distilled and the distillate cooled and returned to the top
or the oven in a continuous cycle until the .extract leaving the
bottom of the oven no longer contsined wax. The whole process of
cgoling down the oven, extracting and restarting occupied 1 to
l. d-:'l_'S. . : ' .

After three months* in Stage 1, it was stated, a hydrogen-
ation treatment was carried cut; then, after 3-4 weeks, & solvent
extraction. After a shorter period, a lLydrogen itreatment was
given and after a further pericd, a solvent extraction, -and so
on. The shortest period between reactivation was 8 days.* The
whole life of the catalyst was 8-84 months, during which time a -
total of 6 extractions* and 8 hydrogenations* will have been
carried out. This includes finsl extraction to sase the Te-
moval of catalyst from the oven - & process which takes place in
ail atmosphere of COs. )

*(Note. Bearing in mind that the catalyst has already .
spent 2-3 months on Stage 2 without reactivation, before
coming on stremm in Stage 1, the deta marked thus '*' in
the foregoing paragraph are inconsistent. It is possible
‘thet the figure "3 months" at the begiuning of the para-
graph should be "3 wesks") ,
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Products.

The products of the pfocess were given as Tollows:

- C2-Cy : 14.7% Treibgas

- C5-Cg : 47.9% Benzin
G070y, i .17.3% Diesel 0ii
C15-C18 ¢ 10.7% Heavy 0il

C19-Coy i 7.7% Gatsch

Co5-C100 (?) 1.7% Hard wax from catalyst
extractions.

The Trelbgas was sold in bottles as motor fuel, and the
benzin and Diesel oil were despatched to a blending and distri-
buting center, frequently the Benzol Verband at Duisburg. The
‘Diesel 0il, it was believed, was normally blended with Rumanian
petroleum oil. Part of the gatsch was exported, part sent to
Deutsche Fettsaure Werke 2t Witten, and part to the Hydrierwerke-

.Pglitz, Stettin, for the Preparation of lubricating oils. The
hard wax was sold for ceresine manufacture.

The annuel output of the final products tabulated above was
given as 80,000 tonnes.

The amount of residual g€as produced was 500,000 m3/day.,;
Its calorific value was 3500-3800 cals/m3 ang its composition: -
€02 20.3%; C H, 1.6%; 0, 0.1%; CO 10.5%; Hy 18.0%; CH, 30.9%;
N2 18.5%. " 30-40,000 m3/day were used for heating in the
"Feinreinigung" process and the rest was returned for heating the
coke ovens. : :

A part from the normal distillation and stabilization units,
there was no Plant for further trestment of products. There had
been a cracking plant, but this had been transferred to a brown-
coal tar refinery. '

Research Work.

Dr. Schwenke was understood to say thzt some research work
had been carried out on iron catalysts, but that their interest
in it was not great in view cof the good results they had obtained
with cobalt and the high pressure required for synthesis with iron
catalysts. - :

Dr. Thies, however, who was in charge of the laboratory, was
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emphatic that no Tesearch work on the Synthesis had been carried
out there. Some catalyst testing had been carried out at the
start of the plant, but recently the laboratory had been entirely
. Preoccupied with brocess control ang testing of materials ete. "

A Pror, Krﬂger had come from Leipzig during vacations to
WOTk on the oxidation or C3 and Ch hydrocarbons, After removal
of OoleTines, the paraffin residue was passed thrdugh’heated tubes
wWith air, but with wiat results Thies did not know. ‘

Thies stated that the improved yYields ana catalyst life ob-
tained in recent Years was due partly to improvement in the
catalyst, ang bartly to better operation and contro]l in the con-
tact oven house and in the changing of ovensg from stage %o
stage. o

ey




