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-~ —CONFIDENTTAL -
 REPORT
Personnel meking inspection: = .

" Capt. R. A, A. Taylor, Br. (CAFT)

I - INSPECTION .OF FISCHER-TROPSCH PLANT

Date .of Inspection: April 12th and 14th, 1945
General: 3 B ‘ :
: ‘Phe site at Castrop-Rauxel includes two distinot
seotions: (1) a ocolliery with coke-ovens and by-product
plant, (2) e synthetic ammonia plant including plant -for
the liquefaction of. coke oven gas and :geparation into
- its oonstituents, and the Fischer-Tropsch plant. With .
the -exception of the colliery, all plents were ina
badly demaged condition. C L
T TNo inspeotion of seotion (1) was carried out,”
end in the synthetic nitrogen part of ‘the works only
‘the liquefaction of coke-oven gas wes dealt with.  The
information obtained-on the latter process is covered
in a separate report. . .- G ot

e

Peromel Tnterviowed < o

N i e

“ro o . Dr,. Volmer, chemist, Agsistant to Direotor ' . .-
- Alberts, who was not present, but was available at his
home "An der Muhle", Waltrop, and was later interviewed .
‘in connection with target 30/5.01, Ruhrchemle, A..G.

- Dr. Breune, manager of the Fischer-Tropsoh plent.

w2 G

Description of Plent and Process ° ..~ S e
. The Pisoher-Tropsch plant-was completed in 1936 -
~end then had a -daily output of 50 ‘tonnes liguid-products.
"By 1938 this had been increased:to 100 tonnes, - During
the War years.the output hes averaged 100-110 ‘tonnes_. -
Tiquid products together with 15-17 te. gasol per dey
" {i.s. ca. 40,000 tonnes:primary products per. anmum).

th two old Pintsoh generator:
" of water gas.1s blended with 3



of oracked coke-oven gas to glve an output of 900,000 m3-
of synthesis gas per day. - Detalls, including drewings,
for- the coke-oven oracking progese were obtalned by a
separate-teem of investligators and: are recorded in a ,
separate report. The composition of the gases id: avdil-
able in the laboratory records whioch weve obtained.

‘ The mixed gas contains 3-5 gm. H,S/m° which is
reduced to 4-5 gm./100m® in K18nne towers. contgining, :
luxmasse:; The organic sulphur, 15-20 gm,/100m°, is re-
duced to 0.5-0.6 gm./100m% by passing through the usual
luxmasse-sodium carbonate mixture at 1650-250°C., con
tained in 4 perasllel sets .of two towers each, 3 sets on
streem ‘and one stand-by. :.The .synthesis gas 1s heated
in'preheater91fired-withfF.vT;;:esidualugas,'and there:
are -exchangers betwéen the first. and second tower:of: '
each set.  Each set of two towers contalns 60. tonnes:

of mass -and ‘after this has handled 38-40,000 m3/hr. for
“about 8 weeks, tower No. 2'becomes .No. 1 and.the original
No. 1 is recharged. - The system then runs-for a. further .
?‘;Veeksvrr:e:"onewoharge—ofw,m‘ass~remains_~—onwstréam«ro:—»-

. pefore-entering the purification streem,.0.25 ..
percent 6f pure oxygen (obtalned: from the Cleude unit :-
supplying nitrogen for emmonia synthesis)--is added to: -
‘the gas. This has the effect-of converting the sulphur
in the feinreinigung process to sodium sulphate end . -
the mass. continues. to function as long as. any free =

sodiumﬁ@éfhbﬁatelis'lgft.-ga

e ‘' The' gas leaves the normal feinreinigung system.
cat a‘témperaturefﬁf“150°0;‘ahd is then passed through -
-one large tower contalning 132 tonnes of organic. sul- -
'phurjremovalxcﬁﬁtacg;y.This‘tower‘peduoaﬁgxhé[sulphur':
%0 0.1=D.2 gm./100m° end lasts for 2 years without re=
charging. e T IR R e R G e e

Tho Synthesis |

. 40T he - sonbact-ovenhouse contains. 63 normals: .

pressure’ Mennesmenne tube-and-plate ovens arranged:in: :
ws: "hack<to=back". '.In ‘the’ nomal.arra

as at Sterkrade-Holten, the two rows’'of ovens:iface -.-.

two “Tows: "back<to=back" he normal arrangement, ...
‘inwards with a central control gallery where all steem-
drums, gauges:and -controls ar cat The Castrop: . -
‘arrangement necessitates ; Leries, ‘one
S :




- 0Of the total number of ovens 53-55 are on sireem
—au—eae-time?~approxr;sz—on;S£égé;l;aﬁd;reméindsr;on;_;;h_
Stege 2. Each oven contalns 3 tonnes of catalyst of -

composition, Co 30 per cent, ThOp,” 1.5 per cent, MgO-

2.5 per cent, bslance-kieselgubr, obtained from Ruhr-
~chemie, - o o B

. . Stege 1 receives the input .of 900,000 ms“or'syngas

per day; the gas contraction is about 50 per cent, and-
the tempersture reguleted to maintain this contraction. -
The out-goling gases from Stage 1 pass through both direoct
condensers and active carbon absorbers before entering
Stege 2. The overall gas contraction is 75 .per cent.

K A freshly-charged oven is placed on Stege 2 at
about. 1850C. It remains there for 30-35 days during
which time the temperature may have reached -192°C. It -
“is then solvent extracted and placed on Stage 1l at
about 185°C. and runs for ‘about 3 weeks when a tempera-

" fure of 190-191°C. will have been reached.. It 1is then :
treated with solvent and subsequently -at l4-day inter- .
—~vats+—Tt-remains-on-this-stege-for--120-days-befora the. .
" catalyst is discharged and returned 40 RCH for regcnera-
tion. - The life of an oven filling.is thus 150-160 days.

.~ During the last warking year (1944), immediately.
following the 5th or 6th washing end when the ocatalyst-
_had reached the stage when it would normelly have been -
‘6ischarged, the catalyst wag treated with pure Hy at
2009C,  for ,au.-hour_s..,»ata,1500m5/ox‘r’_e'n/hour;* _The. subseguént -
“synthesis temperature was found to. be 'only 176-177°C.
.to.obtain the nommel activity. However, after only 20
days_synthesis the plant was put out of actlon by bomb-
‘ing -and the test could not be ‘oompleted.: The plant person-

‘nel were convinced thet by using this: combination of solvent

and hydrogen treatment the ultimete life of the oatelyst

.1

would be'well over 200 days. -"_'l‘he""-prqde'ddre‘?:agz"first tried

by .von L8pmann of Kemen-Dortmund.. - .. .
ing 28 ﬁlg?of F.T. benzin'to trickle down over the catalyst

‘Condensation

" he girect-condensation towers are packed with .
‘stone-ware Tings and are fed with water which is recycled
via_ e cooling tower. The C)-C, acids dissolVe in the ~ -

e solvent extraction process consists in allow- |



.water and the acid water is replaced with fresh to
the extent necessary vO meintatn*notﬂmore—than~%he—
~equiva1ent of-1 gm. ecétic_acid per litre.. _The- 05-

015 acids renain dissolved in the oil condensate.

» The aotive carbon system for each etage com-

-prises 8 towers, those on stage 1 outlet containing

z tonnieg carbon apiece “those on Stage 2 outlet 7.
onnes. . .

“Produots o

© . The average wofking yield of c + higher hydro--
carbons varies between 135 and 150 gu.. NmS - 1deal ges. .
The- composition is as- follows.jx‘ -~

‘ 50 per cent

Benzin - 1600¢ :

“Diesel: 011150-250°c.. e 20 "

Heavy 0il 230-320°C, .=t 20 "™ "~;
Gatsoh ‘over 520°c. : Z,F?_f“ 10 ", ﬁﬁ,'

Gasol (65 per cent 03 (25% oleflnes))la% of total products.
oo (Es T Gy (LR Do

Methane'\ 14—15 per cent of total products., o

a 5 ’: The amount -of residual gas availeble is 200 000
/day and is used for ;fuel es f61lows , B

" power station S ”50 000 mg/day

. Small C.0,G. crecker‘ e 28, 000 z"
. ‘Large " v - ﬁ=f50 000"
’erinreinigung _ v 35,000, i
s Distillation,;,_, RO ;;=f15-20 000 "
”ﬁ‘tHeatlng coke ovens cole remainder -

CNNGY :

.,Treatment of Products R __‘_;u* '_
"" ~ 7 The oondensed oil and A»K benzin are washed with
‘»alkali ‘and: ‘fractionated’ 4n @ 25-plate- ‘column. —The benzim
" out i stabilised- at 15- ‘at'sy and. the gasol sold as motor
‘fuel in bottles and tank. ‘cars. The: ‘benzin, O0.N. 47-53:
. {I.G.Research) is:sold for ‘blending. . Since: 1942 or. 5
‘only- the light cut’ 160-25000.28 0,755 has been sol
S a dlesel. oil_component end th ~remainder or th
~*diesel‘oi1 out, the“2304“20°f,oft”on*ﬂ'" :

i€ . Mersolt

P



detergents. -The gatsch went to witten for soap manu-
. facture. ST T T S ke e
: . . PR L o %< ™ - . '
S The benzin used for catalyst extractlion 1s dis
" tilled separately end the recovered hérd wex, (m.p.90°,
1} tonnes/oven filllng or ce. I per cent _of total pro-
duets) sold as such. S - 7 .

.~ " A polymer gasoline plant built in 1942 to pro-
cess _25,¥onsf‘gasol %ay 2t 200 ats. by the I. G, phos-.
- phoric acld process, had only been run- experimentelly .
-~ for 10 days. A 45 per cent weight yield of polymer -’
_gagcline was expected.. ' ' - 0 o B - IR

.. A -"Carbulol"' crécking plant had been in use up

L _'.-_a.:_‘ T N o0 S ]

. Continuous Production of Synthesis Gas Under Pressure =
R Sdm"'e*'ye'ai-é.b‘efore'- the’ wér a pl_an‘b-_,vhad ‘been built,

_for the eracking of F. T. residual ges: with oxygen end -
Steam st 10 &tmos: pressures—The-plent-{which-stillox-

isted) comprised 4 towers conneoted 'in series, A end

- being (originally) €O, sorubbers, B' and E the oracking -
_chambers, together wil h & combined saturator-cooler.
Trials were made with coke-oven. gas -end it was found
‘that the _;'eac.tigntcoz?f "CH, ~—3 . 2C0 ¢ 2Hp proceeded .
_end thet -CO5 removel was uUNNecessary. . Towers A and D
were therefore filled with chequer brick end used. as
preheaters. The flow was alternately, A =3y B —3 - -
. ¢ =D, D ~=>»C —3B —3 A, Thd functions-of B end-
¢ were, alternately, oracking at 1100°C. end "burning”
‘with, oxygen: gt 1180-13500C, - el

o . " The treatment of ‘residusl gas was only tried out
for a few days in 1937 end later experiments have ‘been .
~‘carried out with coke-oven’ ges.: In'aell.these, the dome
of the combustion tower fused efter a few days operation,
despite cars end the addition of steam in the introduc---
tion of the oxygen. . . P T R T L P

. The trouble wa ieved ‘to be due to the maxi- .
 mum tempersture being atteined sbove the path'of the main -
gas streem. through the tower, and the.heat -conseguently
beoaming too intense &t the: dome.. The “oxygén_ inlets were
" therefore placed lower down the tower and. elso 'increased
~ in number. ' The onset of thi war however stopped further. =
~“experiments and the new ngement. has not been tried out.




The plent was bullt to trest 1000-1200 m° of
gas/hr. and the idea was to use tell gas from medium-
pressure synthesls to proiuce gas for medium-pressure
synthesis and to avold thereby a large part of the-com-
pression costs. Coe T -

= . The effect of pressure is to retard the ‘forma~
tion of oarbon black and laboratory experiments had '
shown that . this was entirely suppressed at 10 atmos.

. .Usipg residual gas, the COy can be.adjusted to.
the .requirements of the reeotion by pre-washing.
- . Tt waa stated that owing to the "mechenicel” .
aifficulties the results obtained during the trials
are not .of much value, but the methane content was
apparently reduced %o 5 -per ocent in the oracked gas. -

C. C. Hell

-85



_QQN?IDENTIAL.

: CONSTITUENTS BY PARTIAL LIQUEFACTION ;

Personnel Makigg ; gpction'

, E. L. Baldeschwieler, U. S.
Ernest Cotton, U. S. _
Ao R- Powell Uc S.' o

\Date of Inspection. April 15, 1945

Purpose of Inspeotion.,:

L Although the primary purpose in listing this
plant at Castrop-Rauxel as a- ‘target for C.I. 0.8, in-
spection had been the faot that e ‘Fischer-Tropsch plent:
for the manufacture of. synthetic oil wes located there, .
it"waswconsideredvadvisable;to obtain also some informa.
tion on the unit for separation’ of coke-oven gas"into”~‘~
hydrogen, ethylene, etc. since such an operation might, .
und er, some. conditions, be -used -to produce such gases for
the. manufacture or synthetic oil or- releted products.

Personnel Interrogated"*T'-’*"‘;- p' im“;\n;nﬂng i

: e~- Two employees were—interrogeted Dr;JWeinhoff,
e engineer gquite familier with this Darticular plant
-oneration, and Dr.. Vollmer, a chemist. L

'Descrlptlon of Plsnt'f~w ’ L

Lo he senaration nlant con31sted ‘of five unlgs. w{

" four.Cleaude units, ‘each with e capacity of 8, 000.mY of,
coke=-oven gas per hour, :and one Messer: unit," W1th a capa-v
city-0f-10, 000 m? of coke-oven- ‘gas per hour.. ~“The opera=. .

';tion of a Glaude unit is essentially as Lo 110ws.:g'j~gu

: ,T’- The coke-oven gas is compressed’tozzs atmospheres‘a
_'by four stages of" compression ‘with™ 1nter-cooling between
;feach ‘stages ‘The -gas-is: then. washed with water at & rate::
" of 100-m®.of water per hour ‘per unit, which rerioves: most -
of the carbon dioxide and residual hydrogen sulphide in o

- these gel s, the gas, is then. subjectehﬂtoaaij
;psecond,wash,>th*s ‘timwe with 10 m® per hour.of & #h solu-
f»tlon of ammonisg.. ° This armonie ‘solution is. ‘continuously

k fforfcydlic:use by ‘flowing through 8 strinping
dloxi e,and hydrogen” sulphiCe are




The gas is thén‘subjectéd.jo*prbgressive refrigera-
- tion ip three towers as follows: L — T

-— ——

, - First_column-bperéting at"—IIO°C:Vre¢QVes;the*so-“
called ethylene'cut~asfa,liquid,'whitb"containsianproxi--
mately 354 ethylene;_ls%iethane,'and*SO%‘methane’(molol '
Percentages)., ST o -

o B Second column QPerating atl-laooc. removes the,m;
methane cut as g ligquid. . . o v o ‘

o *Third'column‘pperatingﬁat_azzoqc; is the hydrogen
.purification column. Here the carbon monoxice is removed:
from the gaseous hydrogén:by'downéflowing’liquid nitrogen.
This liquid nitrogen comes from an air Separation plent
loceted near the'gas-separetion‘units,.and the total 1li
‘quid nitrogen required for reduction of garbon monoxide:
t0- 8 very low percentage is ebout 1000 m° (gas volume
basis) per hour for all Tive units., - 7 . _

. -The liquig nitrogen, cOntgining-carbon-monoxide,
issuing from the thirad column was, after-vaporizapion,{'

added’to-theicoke-oven underri:ingvgasg o

Fblibwinglfhéﬂhjdrbgéhfpurificaﬁioﬁ‘célumn;'the‘

thereby»cooled to‘a,véry‘low temperature, . The eXpanded
‘highly cooled gaseous hydrogen, as well as’ the: vaporized -
.and expanded.liquidacuts;yébrye,asgrefrigerants for the -
-process, :as 1s:universalspr&bt1ce;tor¢all:gas,liquefioa-

Htipnjsqhenes. , el

o ‘,,The~purifiéd,hydrégen;was considered the chief .
product of this separation'plant._wlﬁwwap;us d in:the. . .
‘ammonia»synthesis~plgnt;*andehs'ﬁevér«uged['n;thngischera
vTropsch?unit;W‘The~methane'cut;-after;vapbrizatiqn;QWQs '
run:back.to;thé%coke:ovens,roruundenfiring}ruel‘;gggguas .
planned.torfurther purifygxhggethyleneﬁcut~iorfrecovery '
or*relativelynpure*ethYlene,;aanfor,thiswpurposengpLindo

fgas,separation~unit.Was-inStalléd;,5Thié;op;ratedgtpr;ag,
boutfsixfmonths3and;wasythen dﬁstrdyeﬁgbywqubingg}lpx.

Weinhoff disecleimed any . knowledge -of the ;ultimate'use. -
qfqethylené:bther-thanﬁthatﬁitgwgswtowbajShiPPﬁdiﬁggﬁnqther



mwwﬂThe Messer~unit WaS: not"descrihed 1n detailq——-
~but Dr: Welnhoff stated that"it“was ‘practically identi-—
_cal to a standard Linde unit. He- claimed that Operation™

of the - Claude units we5fless expensive than that ‘of. the
Messer unit. el -

Dr. Weinhoff stated that total oooling water rer
quired for the synthetic smmonia plent. éproduoing 180 .
metric tons-ermonia per day) was 1500 m per hour, and
- that about half of this water was required for operation
of the coke-oven gas separation plant. Power requirement
for both the Clsude units end the Messer unit was apnroxi-
rmately 300 kw. hr. ;per 1000 m3 of coke-oven gas.

: Dr. ‘Weinhoff was asked about the’ problem of nitric
oxide in the coke=oven gas, since this impurity, present
in extremely smell emount, had been known to.cause bad
‘explosions in gas. separation plents. " He said +this Wwes
completely removed by adding 0.5% oxygen to the gas and -
passing it through a holder kept at 95°C. During the. ...
delay period 1n the holder, the nitric oxide was. ccmplete
1y removed.. . " . x )

‘Gonclusions» 2 \

: There anpear to be‘no features of this gaa separa
~tion plant that were not prevlously rather. well known. .
However, a.flow diag:am of “the-Claude unit -was. procured:
from . Dr._Ybllmer and was-sent to London along with other‘
C.I. O.S documents ‘for further study.zl;. IR

£ B Fowell

il



CONFIDENTTA,
 REPORT ITT -~ THVEMAL CRACKING OR REFORMING O COKE-OVEN.
- GAS AT NORMAT PRESSURE = |
Per_s'onnél Making “'Ix_i@"éotion:‘.v. - ‘
- ~ B. L, Baldeschwieler, U. S.

A R. Powell, y.'S,
.. Captain R,.*A,V..,A.'“Taylor,'"Br. (CAFT)

Date of Trepeotion: April 13, 1945 |
-2‘ urpose of Inégéctioﬁ: E o —

"~ The breparation of synthesie gas for the Fischer-
Tropseh synthetic 0oil plant at C'astrop-Rauxel-ingluded,‘ o
not _only;the'usual"blue-wate_r"gas unit, using coke as TN
the fuel, but also a large "Koksofenga_s_Spaltung»_Anlage"\,
or ¢ a;_,g}.me,nt..rouhewthemal-»or_aokingmt”c‘ok‘e-ove,n_-gas in-
the presence of stesm. - By this"process,‘f"mbfs‘tf'or"the, :
hydrocarbons in -the coke-oven 888 are converted into .

hydrogen end .carbon monoxide. Since the -original coke.
oven gé&s contains about 50% hydrogen, the resultant. -
ocracked or reformed gz‘_as‘.oons:!.s_t.s,_largely- of hydrogen. -
with ‘a minor ‘percentage of - ocarbon monoxide. ° BY mixing

this high-hydrogen gas. with water gas, the proper mtio. ‘. 

gas by the shift catalyst. - Since the coke-oven ges. re-’
forming unit is directly connected with production of - g
PFischer-Tropsch Synthetic oll, it was ‘considered- essential
that date and- information be obtained. - TR

Féfédnne;*r' terro -&ﬁe’d‘:_ﬁf \ |

e Dr.. Vollmer; a chemist gave most oftheinforma-
tlon, end was assisted by Dr. .Weinhqgf,ﬁi-an‘ .engineer, for
8 rather brief inspection and orel interrogatien. . -

Desoription of plemt: i
otoet 1o TS PLERY consisted-essitially of four large
~Steel towers, heavily: lined with ref actory’ brick-and -
Tilled with refractory cheok

R
o

)

?*‘- ‘brick, ~In general, oone

-10-



struction these: towers were not ‘unlike the Cowper" stoves
used ‘fn conjunction with iron blast furnaces. It was
‘understood that these‘four—merroperated—as—two—untt&—
with t.wo towers running in. series in. eaoh wnit. .
.-+ The total cycle of operation for eech unit was
115 min. divided in'bo the following ‘periods: ,

V~f———'7 minutes. Haating by oombustion of tail gas
(Restgas’ “from. the: TFigcher-Tropsch plent, eon‘bustion
gas being discerded through the steok. o

i minute~ COke-oven gas con‘beining weter vepor
introduoe » but outlet gss discarded as a purge operation.

‘\ ' ’7 minutes- Colleotion of the cracked or reformed

C . 5 4 minutes‘ g Combust.ion again started but ool-
lection of outlet gas- continued to.recover meke gas re~
maining in chembers. It was. understood that the two units
operated so that one unit was meking reformed gas while -
”’the"othsr“was*”hesttng“'srthat"gus*mske*wambstanti”all*r"
continuous from the plent es a whole. R

. 'i'he temperature maintained in the chambers was L
.quite high, ranging, from 1350° to 1400°C. Prior to enter-
‘ing the: cracking chambers, the- coke-oven gas passed through-:
-a-tower where it was saturated ‘with water vepor at: 709C.,
and’ this insure -the.presence of the proper percentage or
‘water vepor :f'or the reforming reaotion. FARE SR

el The chie:f' ehemical reaction occurmng in the craok:-‘
_:j:,ing chamber i‘ H b et e

= ,,,'].‘he e ﬁhﬁnew 034) oontent of the original coke- -
| ' 259 an.d that of: the»__reformed;gas was 5-5%




1

enelieers Lo prent had-been designed by KlBokuerwerke: -
engineers: thenselves, .according ‘to -the personnel “inter-
rogated. It differs in some’ resvects’ from the thermal -

‘gas oracking -process of Heinrich Roppers, especially as
Tegards meens- for-heat -edonomy,: but' the essentlals of,
the process are much the -same,  and apparently-the  com-
position of the cra_cked‘ga‘slproduce,d.[—:g.rs‘» substantially. -
~Yhe seame as ' that obtained- Trom the installation of S
- Helnrich Koppers made at Rheinprussen Fis cher-Tropseh .
plant at Homberg on- the Rhin‘e;':Rerereneé"'shouldv there
fore be made to the réport on the Rheinprussen plant, -
as well as to the interrogation of Heinrich Koppers. .
-organization ' in Essen for related information. -~

it The! above Govers only: tha high spots of. the de- -
,81gn and operation of this. coke-oven gas eracking ‘plant’
‘at. Castrop-Rauxel as obteined from a ‘very brief inspec-
-tion-and int errogation,“and do cuments from the-plant . ;
sent t6-C.T,0,S. in ‘London" will® undoubtedly ‘glve-more -
:':.*a_g;ja_i;l;”e"d~i’ziformatiqn‘.’:; S o




