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April 25th., 1945 Interrogation conducted by: )

¥ajor i.J7.V.Underwood, British, Ministry of Fuel and
‘ - Poyer

My 1st., 1945 Inwrroga‘bloa oonducted by:

Mr. Wa ho B&ys Jr"

Dr. W.A. Horne, ) ' _

Mr., J. P, Jomes, ) U.S., Petroleum Administration
- B. i, MacKusiek,) - for War

G@ie ﬁs Qa Oriﬁl - )

L%, Zc?;.",m K. Q,ui
Maj:z:,u L. .V, ‘E}'ndemscd ) British Ministry of Fusl

Br. 4. Z. X. Murray, }} : and Power .
(Ea’sa. Ths f.:,._owmg 1a-c*mation which is additional %o

that gizs= in prav cus seotions of this Report, hasz
been sorpiled from notes supplied by Major. Underwood
and from a repors prnparad by Messrs. Bays, Horne,
Jonss =3 M¥asXusisk.)

Productlcn £F Figoan :msr*h Plants.

'*&I

igures given by Martin a.né. Hagemanxn for
eapaci iy z:“:‘ F.-T, E.anus are shown below, together
with figures given in M.E.W. report oz "ihe Germen
- 0i1 Ini:z:*:"r“ of Gc";c«bev‘ 1944,

Plant Mortin & Hagemann s H.E.H,

~ Hame - Egbimts,

Ins per ear Tons pox year.
Deschowitz ;':,09 60,000 - 110,000
Dertmund J? 60,000 790,000
Sterkrade - Holben 5.01 70 OOG 125 ,000
Homberg 50/5 05 75,000 190 ooo
Kamen - Dortmupnd 3:3,/.,.05 <78 1000 100 ooo
Liltzkeror?-Michel.: 30/5.08 *8Q.000 150,000
(astrop-Rauxal £0/5.03 50,000 100,000
Ruhlend -Sohwargneids 30/5,07 210,000 350,000
¥ammes - Eioel 30/5.02 60,000 130,000
740,000 1,345,000

1'&37 - actually production was only about
ow:mg to difficulties with Schmalfeldt
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.Produotion-and Purification of Synthesis Gas.

: - Martin said that there had besn no new

developments in synthesis gas production during ths war:
there was no direct gasification of coal except of brown
ecal at Lutzkendorf and Ruhlard., At Ruhland, the Didier
plant had been found to be heavy on repair costs and the
Koppers plant was the main sourca of gas.

‘ at Llitzkendorf the Schmalfeldt process was no%
very successful, There was much trouble with cracked
products and sulphur compounds and arrangemeants had %o
be made with I.G. to borrow an expert. In order to
make the process workagla and_to achieve the desired
output, oxygen (0.25m? per m3 synthssis gas) had to be
employed., The gas still required oil washing followed.
by aotive charcoal to remove compounds which upset the -
Fainreinigung process.

Y The Lurgl pressure gasification process using
sxygen operates best (from the point of view of syathesis
223 produetion) with low-temperature, brown-coal coke.

- ®hen using coal difficulties arise due to incomplately
cracked tax, '

Martin stated that Xrupp had tried out the ,
Thyssen-Galoesy gasification process on the large scale.
He 4id not Imow what results had been obtained but they
were believed to be good. . '

In the medium-pressure synthesis, removal of
Z25 is always carried out before compression.

If coal or coke oven gas is used for synthesgis
roduection, 0il washing or active carbon geems to be
nscessary to remove resin-foiming compounds which affect

versely the life of the sulphur purification catalyat

2cTiive ecarbon plant before the orgamie sulphur purification

z2nd synthesais gatalyst.. .Esgensr Steinkohle had an

and extended the life of the cobalt catalyst to 8 months
Zrom 5-6 months. Use of active carbon reduces the size
o sulphur purification plant and generally seens
desirable, Synthesis gas at Essener Steimkohle was bad,
aithough made from coke. Possibly this was due to ths
use of lower temperatures in the water gas generator with
2c0ke of low melting point ash. No change had been made
irn the catalyst for sulphur purifieation.
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Synthesis with Cobalt Catalysts.

Martin gave the composition of the cobalt
catalyst used for both normal and medium pressure in all
plants as: 10000, 1 ThOg, 10MgO, with the keiselguhr .
proportion ad, usted %o maintain’ 800kg. cobalt per oven
charge of 10m? of catalyst, (This ratio . of thoria %o
magnesia conflicts with that given in Germany).

To ensure recelpt of keiselguhr of the'quality
required for catalyst preparation, Ruhrghemie had
installed = chemist at the mine (near Minster) who

sunervised the selection of the material and checked each

_consignment.

Pfure hydrogen is considered preferable to the
“hydrogen-nitrogzer mixtures used by Ruhrehemie fox
catalyst redusticn, The reduction is more rapid and
takss place a% lower temperauuves.

Martin gave the life of the cobalt catalyst
as H5-6 months ir the normal-pressure and 7-8 months in
the medium-pregsure process. The life depends greatly
- on the skill of the operator, particularly when starting-
up a fresh caialyst. tarting conditions have %o be :
, varieﬂ according 3o the time ths catalyst haa been in
: atorags or transii sinee its reduction.

Martizn thought it was possidle to inecrease the
overall life of ke catalyst by ope rating the Ffirst
stage at a low conversion ( e.g. 50% gas contraction)
end & low temperaturs.

Verious patented processes for the continuous
extraction of the catalyst by reflux washing have nnt
been adopted &3 they appear %o cause some craeking.

Thers is usually nc diffic lty in removing
spent catalyst from the ovens if solvent extraction
and hydrogenstion has been carried out. If the
temperature kas been too high, particularly at the start,
carbon may have been formed and this makes the cleaning
of the catalyst spaces in the oven difficult. :

Experiments had been carried out at Sterkrade
and at Castrop-Zasuxel on the use of catalyst suspended




in oil, During the process, the lighter products
distill off and the proportion of heavy products in the
oil increases. The throughput obitained was not high,
the conversion was low and the methane formation was not
reduged.

Difficulties had been encountered in the compl-
ete removal of catalyst from the oil, This was essential
if the o0il was subsequently to be cracked, as traces of
cobalt cause exgessive production of methens in the
cracking process, The power cost of the process also
- proved to be high, '

Use of Iron Catalysts.

4 Mertin considered that the iron catalyst was
Rainly of interest for hard wax production. It wase
this aspect of the process which had attracted the
italian concern (8.I.C.S.). There was 1ittle to choose-
bstween cobalt and iron in sensitivity to poisoning by
sulphur.,

Martin stated that the I.G., sintered iron
catalyst was very neavy and would cause structural,
- difficulties on the large scals, : SR

 Condensation and Product Recovery.

Diresct condensation was used for the atmogw
pherie pressure process and indirect condensation for
the medium-prsssure process. Indirect condensation
rermits the Trecovery of aleohols and fatty aeids formed
in the synthesis, Sshaffgotsch Benzin recovered 8-10
tonnes /month of C2- G4 alooheols (about 0.02% of the
primary products) by distillatiom of the condensed water,

in the medium-pressure process it ig usual o
carry out the aective carbon serubbing after expansion,
i.e., at atmospheric pressure. 0il serubbing is not
considered so satisfactory owing to the incomplete
recovery of gasol,

A pre-war Linde projsct for -the recovery of all
rroducts including gasol, by cooling under pressure had
20t been tried out.

‘ Carbon dioxide was extracted from the residual
gas after the active carbon plant by the Alkazid process
and used for catalyst protection, The residual gas was
used as fuel. - '
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Product UtiliSation.

The pettcl fraction was blended with benzola for
motor fuel and certain light fractiomsalso found uge as
solvents, paint thinners. etec.

The fraction 180-2300C. was employed as a high-
grade dlesel fuel blending agent.

~ The I.G. had taken 8000 tonnes per month of the
heavy diesel oil for conversion to Mersol detergents.

. The hard wax of m.p, 90/95°C. had a good market
for use in polishes, candles and explosives, The Rulr-
chemie produztisz of this hard wax from the mediume-
pressure process was about 500 tonnes/ month.

Martin stated that I.G. had a lubriecating oil
plant which witilized Pischer-Tropsch products in con-
Junction with ths iow~-temperature hydrogenation of brown
coal, ' '

Special Produeis,

- Patty icids. The addition of 0.3~ 0.5% of
~acetic acid {batsi on the liguid products) to the synthesis
gas in the medium-zrssgure, cobalt-catalyst process
increased the yislii of directly synthesised acids.,

The 0ZC =zldehydes could be readily. converted inic
acilds by the addition of sodium carbonate and air blowing.

Soaps prevared from the €13 and C14 acids wers
better detergents than those prepared from natural oils.

- Aloohols. Iz this interview Martin stated that
an iron catalyst combaining up to 104 copper was .

- employed in their lsberatory synthesis of aleohols at
180°C, and 200 aimos. pressure.

Catalytiec Crackingz.

Martin zsid that Ruhrchemie were building a
catalytic eracking plant to produce €3, C4, and Cp
olefines from Ihe hesavy fractions (above C7). The
catalyst to be usel wag "Granosil”, an acid-treatsd clay.

The plans was about 607 complete when
construction was abandoned ;n the Summer of 1944, The

74.




pilot plant tests indicated that the catalyst would have
a life of about 6-8 weeks affer which it would be
discarded. The process involved the removal of carbon
deposits by oxidation at intervals of 8 - 10 hours. The
olefines were to be used for the production of polymer
gasolins,

Rubrchemie had not carried out alkylation, and
had made no high-octane gasoline or components.

?

Yield and costs of Fischer-Tropsch Qperations.

Martin stated that from an economic standpoint,
the principal war-time improvements in Fischer-Tropsch
operations were increased yislds of primary prcducts,
and better utilization of the by-products. Whereag,
before the war an average yield of primary products of
140 gms. per cubic meter of synthesis gas was realised,

a yield of 150 gms,/cubie meter is now obiained from

most plants, One plant, Essener Steinkohlse, gets

vields as high as 160 gms, This particular plant

operated at atmospheric pressure, used three stage conver-
sion witk 507 of the total conversion taking place in the
first stage and 25¢ (approximately) in each of the
remaining two stages, Thid plant also had a rigid
schedule for catalyst changing every six months regardless
of activity, and especially good (according to Martin)
technigue for removing and replacing gatalyst; they had
constant coke quality and exceptionally good gas purifi-
sation (including the use of activatsd carbon). All thess
- factors contriduted o making the yisélds and efficiency of .
sbe Zssener Steinkohlz plant outstanding. The complste
utilization of by-products such as of tail gas in cracking
and lubricating oil manufacture and the uss of COg2 - e
recovered by Alkazid to blanket the catalyst during the

- preparation, improves the economics, ' o

. The records of the Easener Steinkohle plant
should be found at Musessner Allee in Essen (Home 0ffice)
and those for the Hoesch Benzin plant at the Hoesch Steel
#Forxs in bortmund. Copies of records of all plants
saould be at Reelkirchen and there is practiecally nothing
&t Ringelheinm, ‘ .

liartin stated that one kilogram of.primary
product per 5 kilograms of coke was considered the normal
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yield for his low-pressure plants although in winter i%
was necessary to bring in process steam not accounted for
in the above coke consumption. As a capital invest-
ment . cost of the plants, the atmospheric or low pressure
units were generally figured at 800 marks per tonnse annual
production capacity (primary products), which is exclusgive
of land and utilities. The medium-pressure plant cost
was somewhat higher, This figure, according %o lartin,
jg difficult %o translate to a foreign basis because it is
a construction company figure, and the construction firms
were steel producers who put their own price on the steel,
and may have used unnecessarily large amountsof it.

Hartin stated that Ruhrchemie were to deliver
olefines to the OXO plant at 45pfg./kg. of feed material,
the unreacted portion being returned to them. The .
estimated cost of production of the alcohols was given
ag 95pfz./ k5. including 10% amortization.

(Note: These costs are higher than those given at
Sterkrade, c.Z. Report 4, p.40). '

Japanese Contac:s

Ruhrehenie made a contract several years ago wiil
Mitsul giving them a general license; 1.G.Parbenindustris
had made similar agreements with Mitsubischi; Martin
professed to know nothing about the details. AOppers
built a Fischer-Tropsch plant for Mitgul about Iive years
ago at uflke which is about 30 kilometers from Tokyo.
Thig had an initial capacity of 20,000 tons per year bub
may bave been enlarged since. Then Ruhrchemie periodi-
cally gave information on developmenis to the Japanese in
accordance with their agreement, but the Japanese always
‘had 'no information' to exchange. The Japs were quite
anxious t0 have cobalt shipped to them. The last infor-
matioh was passed to the Japs zabout September or October
1944, and included the latest information on the Ruhr-
chemie irom eatalyst. Records of such information given
to the Japs ave in Ruhrchemies files at Oberhausen-Holten.
Mitsui also was reported to have buill a plant in Hanchu-
kuo near a steel mill. . “

 Tne ¥lise plant had been built with the help of a
Dr. Schenk who went to Japan for that purpose and whom
' the Japs have allegedly never allowed to retura nor to

send back repcris.
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Lurgi also had agreementswith Mitsui and -
gave them information on oil

processing and on coal
gasification. Records of such information should be
in Lurgi filesin Frankfurt/M,

Dr. Hubmann from Lurgi
went to Japan in this connection and has since returned.
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