Restricted

Summmary and Conclusions.

Genaral.

_ Thare had been no increass in ths number or
capaclty of ths Pischsr~-Tropsch plants in Germany during
the War, and the total, average annusl production of
primary products from the nine plants amounted to rathsr
less then 700,000 tonnes, i.8., only about half that
gstimated in the Item 30 briefing documents.

i The procaesses used in these plants were
substantially those known or bslisved to bs in use before
the War. The cobalt catalyst (Co:100, ThOo:5, Mg0:8,
kieselguhr: ca.200) had remained unchanged in composition
since 1638 and was the only ons employsd on the full scals
for both normal and medium-pressure (9-11 atmos.) :
opsraticn. The methods employed for catalyst preparation,
reduction and regeneration ware substantially those known
bsfors the War. :

- Soms increase.in yield and catalyst 1life had
been achieved 1in the atmospheric-pressure process by more
rigorous purification of the synthesis gass and by improved
operstion snd control in the catalyst chamber house -
in perticular, the starting~up of fresh catalysts, the
methods snd tims schedules used for raegsneration 'in situ'
and the schedule for switching catalyst chambers from one
stage to snothsr. The average yield cleimed for both
normal and medium-pressure_epsration was 150 gm. Cz and
higher hydrocarbons per Nm® ideal gas; the catalyst life
was given as 5-6 months for normal pressura and 8-11
months for medium~pressure opsratioll.

No new design of catalyst chambsr had been
introduced, The rsctangular, multi-plate vessel was
8%ti1l standard for normal-pressure synthesis and a
vertical, cylindrical, double-tuba chamber was used for
opsration at 9-11 atmosphsares.

The Filscher-Tropsch process was ragerded by
Ruhrchemie primarily as a means of producing chemlcal
products and was not thought to have much future as a
Puel-producing process in a2 fres world economy.

Even during the war, only the spirit fraction
(e.p. 160°C.) and the light diessl oil fraction (160-230°C)
were used as fuel. The heavy diessl oil was sent to
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. T.Ge for conversion to Mersol detergents and the soft

wax to Witten (Deutschs Fettsiure Werke) for conversion
to soap and edible fat. Thers had besen no reforming of
the motor spirit fraction or cracking of the heavy
fractions (excspt to make raw-material for the manufacture
of lubricating oils) during the war, although partly
complated large~scale plants for cateslytlc cracking,
polymer pstrol production and conversion -of the heptane
cut to toluens, existed.

The main trend of the Ruhrchemie war-time
research work was in the direction of producing chemical
and special products which were in short supply.

The Sterkrads-Holten Plant

water gas was produced from coke in standard
generstors andi purified from hydrogen sulphide end organic
sulphur compounds by the normal processass A portion of
the water zz= was converted to hydrogen by the usual shift
catalyst and the produet blended with anconverted water
ges to givs the reguired ratio of carbon monoxide to

hydrogen.

The synthesis step was carried out in iwo
independsnt ssctlons - _ :

1. An stmospheric section comprising 62 catalyst
chembsrs in two stages supplied with gas of
Ho: CC =2 ¢ 1,

2, A msdimm-pressurs ssction of 72 chambers
arrsnzgzd in three stages which received gas of -

_ Hg: €C ratios 1l.4:1, 1.6:1 snd 1l.8:1 o »
respeciively. T ) o

pirset condenssrs were employed on the
atmospheric-prsssurs streasm, and indirect condensers on
" the medium~-pressurs stream. Active carbon was used in
both cases for racovery of light spirit amnd ‘gasol’, .
and the preducts were refined in conventional stabilising
and distillstion squipmsnt. _ : -

The smnual output from the whole plant was
approxe. 7C,000 tonnes of primary products. ‘
il.

 Syntbetic Tubricating O

A% Starkrads-Holtsn, 1400 tonnes per month of
high-greds syathetic lubricating oil was produced by
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aluminium chloride polymerisation of the olefinss darived
from soft cracking of the over 170°C. portion of the
primary products. The oxidation stability of these oils
had been markedly improved by the incorporation of
phenathlazine or, more recently, elemental sulphur in

the polymerisation procsess.

The oils were blendsd with petroleum oils and
used in army vehicles. )

Research and Development Work.

The OX0 Procesgs. The Sterkrade-Holten works
included an almost completed plant for the production of
10,000 tonnes /annum of C1g = C18 alcohols by the reaction
of water gas with Cj11 - C17 Fischer-Tropsch olefinss,
using a8 powdered cobalt catalyst in the liquid phase at
135°C. and 150 atmos. pressure to form the Cig - Cis
sldshydes, which were then hydrogenated to the
corresponding alcohols at 180°C. and 150 atmos. The

rocess was to be operated by ths 0X0 Gesellsgchaft
Ruhrchemie + I.G. + Henkel et Cise.) with the object of
producing detergents from the alcohols. The 0XO rsection
appsared to be generally applicable to olefinic compounds.

The Cobalt ~ Water gas — Recycle Procegs.
Arrangemsents were almost complate for thae
cperation of the Sterkrade~Holten synthesis plant with
all the 72 medium~-pressure ovens in one stage at 11 atnos.
using water gas as the feed materiel snd recycling
3 parts residual gas to 1 part fresh gas, Aftsr
ad justing ths Hg: CO ratio to 2 : 1 the talil gas was
. pgssed through two atmospheric-pressure stages.

The products from the medium~pressurs stage
wers said to have a high olefine content and would have
- provided suitable raw-material for the 0X0 processe.

Iron Catalystse. Research work which had
started before the War had resulted in the devselovment
of an iron catalyst of the gensral typs:- Fe:l1l00, Cu:2-5,
£20: 10, kieselguhr: 30~150, which gave good psrformancs
with water gas at 2159-230°C. and 20 atmos. pressurs.

The process was preferably operated in two stages with a
2:1 recycle-gas : fresh gas ratio in the first stags,
The products ware rich in olefines and containad a high
proportion of hard wax; +the yields and life of catalyst
. wers sald to be similar to those obtained with cobalt.
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This process had only been operated on the
pilot-plant scale (1l00m3 gas /hr. = 1/10th. full scale).

Apart from the gquestion of War-time
~avallability of materials, there was no suggestion that
this process wss superior to that based on cobalt.

The ir~n catalyst was said to bs more expsensivse
to prepare, it reguired higher opsrating pressures, and
tended to give nroducts contaminated with oxygen-
containing bedies. Its use was not essential for ths
production of olefine~rich products; these could equally
well bs obtained by the cobalt - water gas - racycle
procsass. Tha production of hard wax was the only virtue

specifically cizimed for the iron catalyst.
Chemical Prodncis. A con51derabla amount of research
work had bssz: c=rrisd out along the following linss :-

l. The exirsction of ﬁhe small amounts of alcohols
and faity zcids present in the normal products
and sttsmpts to modify the process in such a way .
as to incrsass the proportion of these compoundse.

2. The synthesis of n-primary alecohols at 200°C. and
200 atmos. pressure using cobalt and iron

catalysts,

3. The oxidsiion of the hard wax with nitrosyl
sulphuric =zzid to produce fatty acids of greatsr
chain Isrzth and fresdom from byproducts than

are obtsined by the Witten (aerial oxidation)
procsss.

4. Chlorinat:t: and dschlorination of the waxses to
- produce ciefinss which yisld special lubricants
on polymsriz=tion and detergents by sulphation.

5. The produciion of new products by the addition of
acatylene to the synthesis gas.

Japanese Intelligsznca,

The Dir
littls knowls
ments in thse
The exchangs ¢
way'.

rzctors of Ruhrchemie appesared to havs
ga gf value concerning Japanese develop-
Tigcher-Tropsch fisld during recent years.
2 ﬁnfb"matlon appears to have bsen 'one-

Such iaformation as was obtained has been
passed to ths appropriate authorities.
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