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Ins:ection of

Tk A R

Fischer-Trojsch Plent

Introduction.

The site included a lerge coxe-oven instalilation in
sadition to the pischer-Tropsch Plant, but this was not
investigated. The entire worss ha¢ been very severely
demzged in the reid of September 9, 1944. Prior to that
dste, the works hac suffered little inconvenience from alr
reids spert from bleckout troubles. The reic of Sectember
9 completely knocked out the plant and it had nct operzted
since.

Personnel Interrogated.

Dr. Hermann Schwenke, Yanaging Director ot the Co.
operatirg the above works and &iso0
coking plent in Dortmund;

Dr. Thies, Chief Chemist.

Herr Gabriel, Worxs Manager.

(Dr. von L8pmann, Works Director anc believed to be
responsible for increasing catalyst life
by careful oven-house control ané improved
methods of reactivstion, was 11l and not
aveilable, unfortunately, for interrogation)

Procuction & Purification of Synthesls Gas.

The syngas was prepared from coke ané coke-oven gas in
iz demag water-gas sets. In the procduction of 1,800,000
md®/aay of syngas, 800-850 tonnes of hard coke anc 550,000 o
of coke-oven gas were consumed per aay. The cycle was:
blest 33%, purge 2%, back run with coke-oven gas and steam
254, up-run with steam 38%, purge 2%, totzl time, 3 minutes.
The syngas contezined CO 29%, Hp 59%. Dust was removed by
water-washing and centrifugal sepzrators before passage to
the storage holcer. A booster then fed the gas to the
nGrobreinigung" towers_where the HpS was reduced from ca.
2 gm/m® to 1 gm./100 mO.
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The gas then passed through active charcoal
to remove resin-forming constituents which interfere with
tne Feinreinlgung process. The plant consisted of six
Lerye zbsorbers contalning, altogether, 80 tonnes of
"Lescrcx™ (Lurgl) carbon. The 6 absorbers were in par-
eiiel, 5 on stream and one being steamed. The cycle was
& nours on stream, and one hour steaming. The charcoal
lests about a year, but as this section of the plant had
onlly been in operation for just over a year, insufficient
experience was available to give a firm stztement on the
life. The decrease in organic sulfur content in this pro-
cess rnad not been determined but was believed to be small.
The organic sulfur in the gas was in any case a very veri-
able figure depending on the operation of the benzol washer
at the coke-ovens.

After a further boosting, the gas passed through the
normal "reinreinigung® system comprising 4 streams of 2
towers each (3 in operation) containing Ruhrchemie lux-
masse - soda contact at 180-850°C. The temperature had
to be reised when the organic sulfur content of the gas
increased. The gas then passed through the final
"Feinreinigungm tower conteining 1/10th the amount ot con-
tect in the whole of the main system. The gas was not
reheated before entering this tinal tower, and the temp-
erature was said to be about 180°C.

Tne Synthesis (Fischer-Tropsch).

The contact oven house conteined 124 normal type
atmospheric-pressure ovens, 112-116 on stream at one time.
The charge was approximately 1 tonne cobalt per oven in
the torm of catalyst purchased from Ruhrchemie. The ovens
were divided into two stages with, normally, £/3 rds. on
Stage 1 and 1/3rd on Stage 2. The exact distribution
depended on catalyst 1life, plant operation, etc.

The system was:- Stage 1 ovens __, direct cooler ‘w
active carbon plant. ., booster_ _,Stage =2 ovens—_ ", O
direct cooler._, active carbon plant. The Stage 1 active n

carbon plant comprised 7 absorbers each containing 15 tonnes
ot carbon, 2 on stream, 1 steaming, 2 drying and 2
cooling. The Stege 2 system contzining 5 similar-sized .
absorbers, 1 on stream, 1 steaming, 1 drying, 1 cooling

and 1 in reserve.



Tne gas contrection in Stege . wao 45-50% znd the
oversil contrection 72-75%. lne average yielc over a year
was 156-157 gm. Cp anc higher hydrocarbons/m® idesl gas,
ana the maximum, 160 gm. The life of an oven-filling
was 8% months.

A fresnly-chargeu oven was treztec first =zt 185-190°
ior 2£4-48 hours with tail gas i.e. Stege 2 resiaual gas,
and was then put on stream in Stege £ at 180°C.

If the temperzture tended tc rise too rapidly, the oven
throughput was reduced or if the gas contrscticn fell ab-
normally, the oven was treated with hydrogen. This latter
was rarely necessary in Stzge 2 und had never been resorted
to at Bergkamen. No hard and fest rule can be lald down
concerning the method of initial treztment of an oven; each
must be treated according to experience.

The oven remained for 2-3 months on Stzge 2 depend-
ing on tke requirements of the first Stage. When trans-
Terr-u 1o Stege 1, the operzting temperature will be about
1oC-1920C. unless a solvent extraction is carried out before
tre transfer in which case the temperzture will be lower.

The treatment of the ovens depended on the concentra-
tion of CO + Hp 1n the syngas. At Kamen where the concen-
tration (88%) was higher than in most other plants, the
catalyst had to be more carefully treated in respect to the
Irequency of reactivation. The reactivations were, alter-
nately, hydrogenation at 195°C. for £4 hours and extreaction
with 160-220°C. benzin at 120-1500C. with the oven isolated
from the gas system. The benzin was distilled and the dis~
tiliate cooled and returned to the top of the oven in a con-
tinuous cycle until the extract leaving the bottom of the
oven no longer conteined wax. The whole process of cooling
gown the oven, extracting and restarting occupied 1 to 14

ays.

Af'ter three months® in Stage 1, it was stated, a hydro-
genation treatment was carried out; then, after 3-4 weeks,
a solvent extraction. After a shorter period, a hydrogen

*/Note. Bearing in mind that the catelyst has already
spent 2-3 months on Stage 2 without reactivation, be-
fore coming on stream in Stage 1, the data marked thus
%' in the foregoing paragraph are inconsistent. It is
possible that the figure "3 monthsn at the beginning
of the parsgraph should be »3 weeks®/,
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vreatment was given and efter s further period, a solvent
extrection, and so on.* The shortest period between re-
activetion was 8 days. 1t.e wvhole 1life of the catclyst

was 8-8:; months, during which time a2 totel of 6 extrcc-
tions * anc 8 hydrogenations® will have been carrie’ out.
This includes final extraction to ease the removal of catu-
Lyst trom the oven - a process which tzkes piace i, an
atmosphere of COso.

pProcucts.

The products of the process were given as follows:

Co-C4 : 14.7% Treibgas

C5-Cgo : 47.9% Benzin

C10-Ci14 : 17.3% Diesel 01l

C15-Cis ¢ 10.7% Heavy 011

C19-Co4 : 7.7% Gatsch

Ces-Cig0 (2) : 1.7% Hard wax from catzlyst
extractions.

The Trelbgas was sold in bottles as motor fuel, and
the benzin and Diesel oll were despatched to a blending
and distributing center, frequently the Benzol Verbsnd
at Duisburg. The Diesel 011, it was believed, was norm-
aliy blended with Rumanian petroleum oil. Part of the
gatsch was exported, part sent to Deutsche Fetts#ure Werke
at Witten, and part to the Hydrierwerke-p8litz, Stettin,
1or the preparstion of lubricating oils. The haré wax was
sold for ceresine mznufacture.

The annusl output of the final products tabulsted
abtove was given as 80,000 tonnes.

The amount of residual gas produced was sgg,ooo mo/
dey. 1Its calorific value was 3500-3800 cals/m® and its
composition:- COg 20.3%; CpHy 1.6%; 0o 0.1%; CO 10.5%;
Hz 18.0%; CHa 30.9%; N2 18.5%. 30-40,000 mé/day were used
1or heating in the "Feinreinigung" process znd the resti-
was returned for heating the coke ovens. '
Apart from the normal distillation znd stsbilizztion
units, there was no plant for further treatment of products,
There had been a cracking plant, but this had been trzns-
ierred to a brown-coal tar refinery. _ \
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Research work.

Dr. Schwenke was understood to saythet some reseurc:,
work had been carried out on iron catzlysts, but that their
interest in it was not great in view of tie 8004 results
vhey had obtained with cobalt anc the nign pressure e, uire.-
ed for synthesis wita iron catalysts.

Dr. Thies, however, who was in charge of the labor: -
Lory, was emphatic that no resezrch work on tnz synthesis
uad been carried out there. Some catulyst testing had
been carried out at the start of tae vlant, but recently
the laboratory had been entirely preoccupied wita process
control and testing of materials etec.

A Prof. Xrfiger had come from Leipzig during vacations
to work on the oxidation of C3 and C4q hydrocsrbons. Atter
removal of olefines, the paraffin residue was pessed

through heated tubes with air, but with what results Thies
did not know. ' .

Thies stated that the improved yields ang catalyst
life obtained in recent years was due partly to improve-
ment in the catalyst, and oertly to better operation and

control in the contact oven house and in the chenging ot
ovens from stage to stage.

C. C. HALT.




