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- Synthefic oil

4.0 SYNTHBETIC OIL PRODUCTION
4.1 GENERAL

The outstanding feature of German oil economy during the past ten years has
been the spectacular development of her synthetic oil plants for the production of
0il from coal, This attempt at complete o0il autarchy, made without regard to cost _
or orthodox financial considerations, has no parallel elsewnhere and is & striking

example of the character of the German master plan for world domination which called

~ for the production, within her own boundaries, of all the resources essential to
modern warfare, It is evident that one of the essentials in such 'a plan is the

securing of adeguete oil supplies and since the attempts to find natural petroleum
deposits within her own borders met with a very limited success Germany naturally
turned to other expedients, The complicated structure of the enormous synthetic

0il industry has been built up, therefore, on the basis of political and strategic

expediency, and on the foundation of Germany's: wealth of coal deposits, especially

of lignite or brown coal, as compared with her poverty in natural oil resources.

 The extent tb\whibh,thé‘progfamme of synthetic production has been carried
forward mey be illustrated by the fact that approximately five out of every six .

- gallons of gasoline and gas oil produced in Germany are derived not from oil wells, R

‘but from synthetic oil plants, and that the German synthetic production amcunts to

‘something like 60 per cent of total European {a) natural crude oil production.

A detailed history and an accurate economic appraisal of the syntnetic.oil in-
distry is rendered difficult by the fact that, almost frofm its inception, the Ger- S

mang realized the potential strategic importance of this industry, with the result

that all but its broad outlines were closely shrouded in a cloak of secrecy, as were

" many features of their armsment industries and other important elements of their
national planning. Also, despite the rapid basic progress made in the prewar years, -

the greatest expansion in the synthetlc industry actually has taken place 'since

1938, However, as a result of certain early commercial contracts ‘e considerable
. amount of technical data were acquired from the Germans prior to the war which,
supplemented by Allied aerial reconnaissance over the German synthetic plants. them-

selves, has made possible fairly accurate appraisals of their processing methods
and capacities, . L S ‘ SrlEio .

H ]Whét thé'synthetic prdgram‘has'GOSt the German nation, either in terms of mon-

etary investment or of matérials and manpower required for the construction and
operation of the plants and the production of the required coal, has never been re- .
vealed, The structure of ‘the industry is sc complicated by government participa--

“ tion that it :is difficult to estimate with any accuracy the capitel investment in

~the synthetic 0il industry or the cost of the synthetic oil produced. Both, how-

sver, are known to be enormous as compared to the cost of plant and production in
the natural petroleum products industry. It has been estimated. that the present

German synthetic plants (b), having a total capacity of close to 5,000,000 metric
tons of product per year, cost something like 4 or 5 billion Reichsmark or 1.6 to

"2 billions of dollars. This is said to be from ten toﬁthirty.times-the'plantucost' :

to produce similar quantities of liquid fuels from petroleum, depending upon the -

_processes used.

~“'By way;offfurther.compariSOn,:prior fozthévwar;fthe*éoStiof angéilon”bfngSOA-

.,'iihejexfﬁmericanHrefineries,;excluding.profits and taxes, was generally considered - '
to.be approximately 4 U.S. cents per gallon (adding some 2 cents for profits znd =~ =
- shipping cost this gasoline could be layed down in Germany for =zpout ¢ cents per

gallon), while the cost to manufacture a_gallOn‘ofggasoline”from'coal oy either of
the major synthetic processes is at least 20 cents (c), or five times as great, =

) Excluding Russia. . oo e R L
) The bare plant cost exclusive of mines, coke ovens, coal carbonizution plants,

~or other anecillary or auxiliary processes, . . - . - . DA R
) ‘hpproximately 200 Reichsmarks per .ton, e T
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- Principal companies =

: © 'In conslderation of the foregoing, as well as for other reasons, the partici-
“‘pation of the German petroleum companies;;and'particularly those with internation--
el affilistions, in the synthetic oil industry has been small, Rather, it.is the -
German coal, chemical, and heavy industries, under government direction and sub- -
sidy, which have been responsible for the development of synthetic plants and pro-
duetion, - e | S o : | ‘ A
.+ From its earliest days the synthetic oil industry has been the subject of gov-
ernment encouragement and subsidies, and eventually and inevitably due to the mag-
nitude of the program and the nature of the German state, to government direction
end control. All the experimental work with the oprocess discovered by Professor

' Bergius was carried on under the sponsorship of I.G. Fervenindustrie,and the second of

the two main synthetic processes was worked out by Professor Fischer and Dr, Tropsch
under the auspices of the Ruhr Toal Owners Assoclation, but because of the heavy |
‘investments reguired, industry was slow to embark on large scale commercial produc-
tion. However, the leaders of the Germen coal, chemical, and heavy industries no
doubt realized the vital role these processes might play in any future war and pro-
ceaded with their development fully confident that any German government would, -

> . -

 sooner or later, foster their growth.

" The advent of the Nazi government merely accelerated the development of this
. and other German key industries by greatly increasing the already existing govern-
‘mental subsidies and direction, This trend came into full maturlty with the inaug-
uration of the Four Year Plan under which all rescurces and industries were incor-
porated in a gigantic and strictly controlled production program gsubordinated to
national strategy, regardless of the usual commercial and economic considerations. -
To carry out the ambitious and vital synthetic program, companies, in which the
coal, chemical, -and heavy industries participated, were formed under State direction
The State assisted by granting extensive and generous credits and subsidies, which, -
in meny cases, covered half the cost of new plant construction which from then on
was-pushed with intensity. As pointed out under‘"Government Corporatlons " on page
13, “all the compeanies in the industry must belong to the "trade assoclation",
. Wirtschaftsgruppe Kraftstoffindustrie, through which channel government instructions
to the industry are passed, = - - S : S L '

‘4.2 PRINCIPAL COMEANIZS

.-“Although German corporate structures are‘complex,-the'mOre‘importantﬂCOmpanies‘
" ‘that have been identified as engaged in the production of synthetic oil in Germany
are listed below. Further details on these and other companies may be found in the
Germen year .book "Handbuch der Internaticnalen Petroleum-Industrie". |

. Braunkohle-Benzin A.C. (Brabag).- This company with head office at Berlin W8,

 schinkelplats 1/Z2, was formed in 1935, under State direction which reguired joint -

- participation by the various German brown coal (lignite) interests, The capital
stock is subscribed jointly by: ' L L T R

',AQG;,S§ChSiéche;Wefke3fﬁrésden- |
‘Anhaltische Kohlenwerke, Halle R
Braunkohlen- und Brikettindustrie 'A.G., Berlin

Deutsche Erddl-A,G,, Berlin
' Elektrowerke 4,G., Berlin - .
" I.,.G,., Farbenindgustrie A.G. =~ . .
 'Ilse Bergbau A.G., Grubs Ilse .
. Mitteldeutsche Stahlwerke, Riesa - G e S
' 'Rheinische A.G, fUr Braunkohlen Bergbau und Srikettfabrikation, Cologne (KBlmn)
© - Werschen-Weissenfelser Braunkohlen A, G., Halle i 2 SR

" In June 1933, the capital of the company waszm;fi001millibn, ahd,érovisidn was

' pade for increasing this by R, 25 million over the next five years, The value of

" the plants already erected or. under .construction in 1938 was, according to the bal-
ance ‘sheet, . 295 million, - " - o L e R
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It operetes three large nynrogenetlon pldnts (Nagdeburg, Bﬁhlen and Zeitz)

*'and one large nlscner TrOpSCh plant (Scnwarzhelde)

Cnemiscqe Verke Essener Steinkohle i, G - Thls company, w1tn head office at

'Eseen, Zuyssenallee 92, operates the Fischer-Tropsch plant at Kamen-Dortmund, It ..

was organlzed in Jenuary 1937, with a capital of Rd, 12 million, and is & jolnt

suoeidlary of:

. Essener Steinkohlenbergwerke A, G., nssen
Harpener Bergau A. G., Dortmund
Dortmunder Grundstiicks A G.s Essen
Gewerkschaft Stolberg, Essen . .
rrltz Korzel G m,b H., Dortmund

' Gelsenoerg Ben21n A, oG- Gelsenberg Benzin A G of Gelsenklrehen wes formed in-

_Deenmoel‘IQSG "as a 301nt sub31diary of:

Vereinigte Stahlwerke A, G., Dusseldorf
Gelsenkirchener Bergwerks A, G,, Essen
~August Thyssen Hitte 4. G,, Duisburg . :
Bochumer Verein: fur Gusstahlfabrikation A, G
Dortmund Horder Huttenvereln_A G., Dortmund

- The orlglnal capital of HY one million was increased to RM. O million in
1237 and to ‘RM, 100 nnlllon in 19830, - | S i

Gewerkxschaft Vlktor ~ This concern operates the Fiscner—Tropsch synthesis plmn

! at Castrov-%auxel and 1s owned JOlntly by Wi ntersnall A G. and Klocknerwerxe A.G,

- hoesch Bepvln G Hlb.H ‘= This company, with head offlce at Dortmund was formed .
. in 1936 es a sub51d1ery of the Hoesch G; of Dortmnnd It was cepltallzed for-
: RM 3 mllllon B , . , -

jydrlerwerVe Politz i, G - dydrierwerke Politz A G., wlth offlce and plent at
P51itz, was founded_ln 1937 by I. G, Farbenindustrie with a capital of RM, 20,000,
under the name Hydro G.u,b.H. Later the capital was rasised to RM. 4 million, and
the name changed to Korddeutsche Hydrierverke G.m,b,H. Still later capital was in-
creased -to RL, 60 million and the name ‘changed to Hydrierwerke POlitz 4,G, The ,
capital was_lster ”eyovted 1nereased to R¥., 110 million, The capital,stock~is held

' as‘;ollows

1.G. Fervenindustrie 4,G.° . 25Per cent

“ammoniakwerke Mexseburg (a) =~ ".- , 34 0 oo
"Deutsche Gasolin A.G. (a)” R 6w o
Delbrﬂck Schickler & Co. (Banking rirm) S35 o

I, G, rarbenindustrie hes ‘assumed a 20 per cent’ guarantee, end the Industrle-

'_bankzserlln g 73 ‘ﬁer cent puerantee coverlng a bond 1ssue of RV 80 mllllon.--~

*n,drlerrerye ncholven A, u;~ nydrierwerke ucholven A, G., at Scholven Buer, wasv

org»nlzed oy the iibernia A,Gy, whlcn in turn is controlled by the Prussian State,

In July 1959 ~the share ¢apital of the iibernia company was increased from RM. lOO,

o million to PM; 250 million and the comeany recelved perm1351on to issue a publlc
" loan . of 2M, 120 million,:. \ , . \ A

_ \'I‘G.:ﬁarben-nddetfie A, G - I G Farbenlndustrie A Gu, head offlce Franxfurt,ji7
Occuples the leading nosition in ‘the German chemical and synthetlc oil industries.

. This company: nolds,the 3ergius hydrogenaticn process patents and was the pioneer of

experimertal and commercial production at its Leuna plant operated by a subsidiary

company, Ammorniiakwerke lerseburg G.m,b.H. - Together with Ammoniakwerke Merseburg

and Deutsche" Gesolln 4.5, (also a partlal sub31dlary of I.G.), I.G. has a. control-‘_'

”"‘llng interest in the D0litz synthetic oil ‘plant, and, though details are lacking,
'is xnown-tc. have: a‘large lnterest 1n the two plants at Blechhemmer end in a plant

' at Osw1ecim in xoland

3””53\( ) ‘This: cowpenj is a suosxdlary of the I. G. rarbenindustrie A U [
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- _f’]KrupQ'TriébstOffwerké'Gim}b.ﬁ;éfHeéd dffi¢e address; Esgsen, ThbmééStraéée'lOOL “ 
~Formed in 1937 with e capital of RM. 20 million as a joint subsidiary of Friedrich
KruppﬁA;G-;vand the A.G. fir Unternehmuﬂgﬁn;deerisQn?”und Stahllndustrig, e

Oberschlesische Hydrierwerke 4.G.~ This company, operating the large new ay-
drogenation plant at Blechhammer, North and South, was organized by I. G. Farben-
industrie A.G. in early 13940, The original capital of M. 50 million was subse-
quently raised to RM. 100 million and again, in January 1941, to a total of Ru,

o150 million,

" Rheinpreussen, G.m,b.H.- This company, with head office at Hamburg, is con-.
"~ trolled by Gutehoffnungshutte who also controls Mﬁlheimer«Bergwerks‘Verein.-Capital?,.
“RM, 500,000, - ) R o . : TR T

-~ Ruhrbenzin A.G.- This company, with head office at Oberhausen-tdolten, was
“formed in 1935 through participation of twernty-two Rhenish-Westphalian mining com-
- panies and Ruhrchemie A.G,; there is-an-agreament for_the‘pooling of profits or

~ losses on a 50-50 basis between Ruhrbenzin A.G. and Ruhrchemie A.G., Capitel is
CRML 9 millien. LT o |

“- f Ruhr6l G.m.b.H.- Head office Milheim, Ruhr;;jCOhtrolléd_by Matthias'Stinnes“  o
' G.m.b.E. and capitalized for RM. 1 million. v T -

- 'Schéffgottsch‘sche.génZin G.m.b.H.- 4 subsidiary of Grafliche Schaffgottsch-
- '*sche Werke,G;m,b,H._of‘Gleiwitz. Capitalized for RM. 10 million. | B

. Union Aheinische Braunkohlen Kraftstoff 4.G.- This company, with head office
at X81n, Kaiser Freidrich-Ufer 47 and whose plant 1is at Wesseling, was formed in

| January_lQS?_as;a-joint subsidiary: ' CLT e S

.'Braunkohlen'Industrie;A.G.i Weisweiler bei Aachen
‘Horremer Brikettfabrik G.n.b.H., Cologne -~ S
. Braunkohlenbergwerk &tBrikettfabrikaeblar]G.m;b.H., Leblar .
'i?Hubertus,Eraunkohlen]A.Gg;fBrﬁggen' R B DR
mgVereinigungsgesselschaft;Rheinische Br&uhkdhlenbergwerke'G;m.b.H.;fCologne..-

Rheinische A.G, fﬁr.Braunkohlenbergbauf&'Brikettfabrikation;Fcbloghe(Kaln)V

IR This'cOmpany‘was\formed-Witn‘a'capitalgoffRM; 45 million and a State loan-of
A, 45 million. L e e TR -
S Wintershall A.G,~ Head office, Kassel, Hohenzollernstrasse 1%9. -Originally a
- potash. concern, this large German firm has many interests‘in'the‘petroléum[and'the 3
o syntheticjoil]industries;\'It'is capitalized for RM, 125 million. . viintershall A.G.
~ -owns the synthetic plant at‘Lﬁtzkendorfnand~interests_in GewerKSChaft‘Viktor.and
Mitteldeutscher-Treibstoff und Celwerke 4.G. T P

:V.C'-Thé'imquﬁanfﬁydrogenationfplant}atfBrﬁx;.in'Sudetenland (CZéchdéiOﬁakié), “”

while not located in the area covered by this report, is operated by’Sudetenlénde_“  ,”

_ische,TreibStoff A.G;, which is probably controlled by Brabag, though all such = -~
plants. are, no doubt, State enterprises directly‘under'Garingts Four'Year7Plaﬂ:or-‘§;‘

. -ganization.

o ‘ No attempﬁ is made‘to'lisb‘tnefnumerdusfcbal5miningﬂc0mpanies, and’bompanigs
. operating coxe ovens and low temperature carbonization plants which are, in verying . -
Idegrees;Jassociated_with;tne synthetiqloil_indQStry;;,["**‘ L

4,3 PROCESSES -
. 4.3.1 Gemeral

'.. Thé;fOuf'impOftaﬁtgprOCéséesfin uééﬂfbfithé7synthetic pfddﬁﬁtion7offpil_areg- 



;  known for many years, However, it ‘is prlmarily a German process-and is very little .
‘used in other countries. During the ten years preceding the present war this pro-
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High temoerature carbonization N

 High Temperature Caroonlzatlon of coel
Low Temperature.Carbonization of coal
Hydrogenation (Bergius-I.G.).
hydroceroon Sjntne31s (rlscher TrOpS“h)

(eoke ovens and gas plants) (H.7.0}
11Qnit y snele, etc. (L T.C. ) }

A LA DS

. It is the last tvio of these processes that are commonly thought of whern syn~- -
thetic o0il 1is mentloned and wn;ch are, by far, tne most 1mportant means of produc—

> tlon.

All these processes are more or less closelv 1nterrelated Ordinarilj, uhe

‘low temperature carbonization (L.T.C.) plants are operated as ancillaries to ojdro-

genation plants, the tar produced by the L.T.C. plants providing the feed stock for
the hydrogenation plants. “The - low temperature coke produced as a by-product in

these plants is mostly utilized as fuel for big pOwer plants, whereas a smaller -~ .
part is used for the manufscture of hydrogen for hydrogenation plants or other che- -

mical enterprises, High temperature carbonization plants are usuelly run’ primarily -
- for the production of metallurgical coke or for the production of industrial or :
town gas and' the tars produced are merely by-products, Consequently, there is or-.
\‘dlnarlly no such close - tie-up between these plants‘end the hydrogenation. plants as’
- exists in the case of the L,T.C, plants.  In common pracbice the liguid products
 from all these processes are referred to as synthetic oil, though tecnnlcally cnly

the rlscner—Tropsch is trul; A process of synthe31s. .

The fundamental fact upon whioh the manufacture of sjnthet*c oil is based is,

" that coal contains the same basic elements &s petroleum, but in different propor—f

tions, and the conversion of coal Into oil, stating the problem in its simplest.

- terms, reocuires the addition of more hydrogen to .the coal moleciules; .the result is
“oil., "The two major synthetic processes, however, differ fundamentelly in their

means of obtaining this end. The. hydrogenetion or Bergius process, proceeds to

- licuefy coal by forcibly comblning the coal with hydrogen under great pressure. .
* The Fischer-Tropsch process is one of synthesisﬁ—that is, it first reduces the ‘coal
--to a simpler form similar to water ges, and then builds up this ges to liquid oil

Considerable work hes bsen done on - the developm nt of the Pott Broche process

','Where coal is de-ashed by solvent-extraction and the resultant pitch hydrogenated
- but this is a variation in detail rather than in principle and has not reached B
' great importance industrially.“. e ‘ :

6,3 .8 dlgg Teroerature oeroonizatlon of cOdl

This process is over lOO:years‘old, end is'ﬁidely used throughout the indus-

“trial world primarily for the production of metellurgical coxe and zas, Coke. ovens

and gas plants distill ¢oal at’ nigh tem peratures (above 600°CY. - In the PTOCEsS

- about three per cent tar and one per cent crude benzol is produced, derendlng on -
‘the type of coal used, These bj—orooucts are egsentiel in the manufacture of . -

chemlcels, dyes, arugs,‘exolosives‘ solvents plestics and e variety‘of other produda

. Much Of‘the‘H.T.G tar s & heavy oitch which is not readlly convertible to S

oliouid fuels, . lHowever, the lig! ter fractions of the tar, the so-called tar 01ls,
are more readlly usable ‘as feed stock for hydrogenation (Berglus) plants., "Also, ‘a.
~relatively small portion of the tar oils is distilled and- blended by conventlonal

refining methods to produce gas o©ils and fuel oils, a2nd in some 'instances, low.

.grade lubricants, Some: svntnetlc oil is. dee”frO"'reoctlng benzol. or”nephthslene _
1‘fr0A HTC tar with paraifln 0ils or wax'from the Fischer-Tropsch process.. However, - . - .
. the ma jor production of H T.o.-peoducts 1s based on the demand for coke by -the steel

1ndustry and the llOuld fuels oroductlon, though important is merely a by—product.‘_g

' 4 3 3 Low Tem.ereture Parbonlzation

Tne low temoerature carbonlzatlon of COal lignite, shele, etc. also has been‘f

cess was greatly improved and expanded as a means for utillzlng Germany's eytenslveg'w

deposits of low grade lignites as: feed stocks for the hjdrogenetlon (Berglus) pro- B 7?'gf:
cess synthetlc oil plants : , e




"_f,second section the volatile hydrocarbons which.
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gs 15 that developed by the Lurgi Gesellschaft far -
| ng to about 15 per cent moisture content. = =
(&), is briquetted and fed through‘aQShaft‘divided‘1ntortwo~compartments\where hot
gases pass horizontally across the briguets. In the first section the remeining

 poisture is driven off and-the lignite pre-heated to reaction temperature, In the
: AY . : » form the L.T.C. tar are driven off

 The principal L.T.C. proce |
Warmetechnik, .Lignite, after air dryl

" by hot gases‘passing\horizontallyfthrough-the gsecond section. Each shaft or oven
-~ . has e capacity of between 250 and 300 tons of bricuets per day and a plant will
~ have batteries'of.these'ovens‘prOViding“individual total plant capacities ranging ,
from 500,000 to 5,000,000 tons of lignite per year. A rotating grate at the IR
bottom removes the coke. This process is of high thérmal-efficiency, some 80 per
gent of the fuel valie of a low grade lignite being converted tc tar end coke. -
‘Three or more tons of coke, depending on the quality of “the lignite, are produced
 for each ton-of liquid tar. Most of the tar 1is used as feed stock for the pro- .
duction of gesoline and other liquid fuels by the hydrogenation process. The coke o
is mostly utilized as fuel for the generation of power, and some of 1t for the. o
manufacture of hydrogen (Hg) for the hydrogenation and other processes.

4;3.4"Hydrogénationﬁ(Bergius'- I1.G.)

During World War I considerable amount of work was done in the German labora-
" tories toward the manufacture of oil from .coal and it was Professor Bergius of ,
the Heidelberg University who succeeded in adding hydrogen to coal under a pressure
of 200 -atmospheres and a temperature between 400 end 5000 C. In 1916 a small scale
gxperimental plant to further develop the work of Berglus was built at Mennheim
and in the years following World War I, considerable amounts were spent on research
by ‘the Bergius group. However, it,was‘not‘unt11 tbe,I.G.-Farbenindustrie with
‘their mich greater resources end background of experience with catalysis (I.G.
developed the high-pressure synthesis of armonia) took an active interest in the -~
. matter, that substantial progress was made with this process. Dr., Pler developed =~
¢atelysts which made it possible to convert brown coal tar into gasoline with =
substantially higher yields than had previcusly been possible end in 1927 I.G.
constructed”in_their,hydrOgenapionxplant'at;Leuna;.the.first'industrial‘plant;to_[

produce gasoline from lignite and tar on & commercial scale. T.G. has continued to

~ carry on intensive research for the perfecting of the process and eventually plants
"~ were constructed in Germany to manufacture gasoline and other fuels and lubricanmts,
not only from brown coal tar but’from brown-coal, bituminous coal, bituminous coal
_pltek, etc. The center of I.G.'s hydrogenatlon research is-located at their ex- =
~ tensive chemical works eand research laboratories at Ludwigshafen {Oppau). ~A loca-
~ .tion plan of this plent appears on pege 214, - I1.G. Farbenindustrie holds the basic
_ hydrogenastion process patents in Germany, but the patent rights outside Germany =
- were acquired by some oruthe~American-and~British/Dutch 011 companies.. The hydro-
- genation process is often referred to as the Berglus process and elso sometimes as

- the I. G. process, & |
- "The hydrogenation process operates at high pressure (3,000 to 10,000 pounds -
‘per square inch) and at temperatures of 350 to 550° C, The feed stock may be
- either coal or & licuid hydrocarbon spuch as tar or petroleum. About half of the
‘hydrogenation plants in Germany operate on tar produced for that purpose from lig-
~ nite by the L.T.C. plants, B S TR [ P A I L

" “hnen coal-ls the feed 'stock the process is as follows, The coal is finely
. sground, a catalyst added, and mixed into a paste with heavy recycle oil from the .
. .process, ;Tnis~paste_is\pumped,through;a;héatingﬂcoil.wnérefitvis_heatedjtoiabout;
420-4500C, mixed with hydrogen and passed at a pressure of 300-700 atmospheres
‘through‘afseries‘of:reactorslﬁthefpaste;contains 40 per cent pure coal (b) and S to ' -
10 per cent ash), where some 90 %o 93 per cent of the a.m.f, coal is converted into
gaseoug and liguid nydrocarbons {including wax) ith a consumption of hydrogen of 7
to 10 per cent based on the a.m.f, coal, 7The ash, uncgpvertedfcoal'and'catalystﬂs,,.
{a) Cerman lignite hag about g $3 per]Cent'aShfand“moi%ture content., .
“(b) Pure coal is-defined as ash

and moisture free, oftgn abbreviated to a,th;\boal‘f;; .
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~'None of the products from this first sta
- they contain oxygen (phenols and. cresols Other ! . ‘ _
" treatment. The gasoline may be ‘hydrofined by vapor phase treatment with hydrogen _
- over a catalyst. This hydrofining process operates to dehydrogenate naphthenes to =
- aromatics while reducing the unsaturated oXygen compounds and removing sulpmr al-

i than in the low temperature conversion,
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SMPLIFIED FLOW TIAGRAM. OF TYPItas 2 STAGL HYDROLENATION PLANT

é.re,dréwn- off as an oil ‘slud;ge , rrom which pai‘t‘ ofu the 01l can be recovered and re-

~ cycled to the process. The liquid product is fractionated, the heavy fraction
- boiling gbove 3259 .C being recycled to paste the coal, the middle o0il or 185-325° C
- boiling point fractions being further hydrogenated in a second stage to gasoline.

"A ‘The sump or liquid phase ‘product also contains some gasoline which is recovered,
e of hydrogenation are finished products; -~
and other Iimpurities requiring further

most completely. .~

‘The middle o6il s hydrogenated in a second ‘stage in the vapor phase over fixed

;_.;,:fi‘.ji_b‘éd catalysts at conversions to gasoline of from 10 to 60 per cent per pass depend- -
-+~ 1ing on the products desired. This may be done in one or two stages. If a delicate
@ catelyst is to be used there is a preliminary refining step with low conversion to

L gasoline but directed ‘to remove oxygen and nitrogen: impurities from the o1l before

~ 7 . carrying out the main reaction over & sensitive catalyst. The type of gasoline . L
z produced depends upon operating conditions.,  With a sensitive catalyst and low - =
4§ temperatures the .gasoline is primarily naphthenic with an octane number of 70 to 74
#. ' (motor method), but if the conversion 1is carried out 'at high temperatures a gago~
~-line is produced with 40 to 50 per cent ‘aromatics. ' The yields are lower in.the
latter operation and the. gases conta-in“*a‘substa“ntially lower percentage of ‘butane



by eitzer of .two methods: (1} by scrubbing with oil to rem

150~ SYNTHETIC 0IL
 Hydrogenation

\ A large excess of hydrogen i3 eirculated through thse reactors {about 10 times
consimption) and an important part of the process is the purification of the hydro- = .
gen wnd recycling it‘tO'the'pfocess._jThe“hydrOgen‘isipurified to 70 to 80 per cent
_ : ‘ _ move gaseous hydrocarbons -
cor (i) by fracticnal distillation of part of the gas at low temperatures to remove
~ the xaseous hydrocerbons. o T e L e
" When tar or oil is hydrogenated the:process {g much simpler and the plant in- -
vestment considerably less. The heavy fractions of tar (boiling above 325°C) are .
 hydrogenated in the liguid phage at temperatures where the tar is largely liguid, -
The catalyst is suspended in the oil and hydrogen blown through it.  Tar (or oil),
catalyst and hydrogen arelpumpedfthrougn;heat exchangers and a heating coil under
pressures of about 300 atmospheres into a series of reactors as in the coal ligui-
- fication step, The oil is fractionally distilled and the heavy fraction recycled
~ to the process while.the'lighter,fractions'are-treatéd-by vapor phase hydrogenatior
- over fized bed catalysts in the same manner as the lighter fractions from coal.
The thermal efficiency of convertingha.good young bituminous coal to gasoline
~ by this process is’ about 30 per cent, From the thermal efficiency point of wview
it is somewhat more efficient to convert the coal firsi to tar by low temperaturs
carbonization and hydrogenate the tar to gasoline, ' . SR : s
_ The hydrogenation plants produce aviation and motor gasoline, diesel oil, lu-
bricating oil and wax, The ‘base stock for German aviation gasoline is a nighly
aromatic naphtha produced by hydrogenation. ' . SR -

 BERGIUS HYDROGENATION

~ simplified Flow Sheet for Plants Operating on Brown Coal and Bituminous Coal

BROWNCOAL | = [ BITUMINOUS COAL| -

[N . ‘ .
DRYING PLANT - e ‘ SRR
. —— S  COKE -~ CLEANING, |
: | . WINKLER GAS : o
BRIQUETTING PLANT ' GENERATORS WATER GA (. D PULVERLZING -
: SR ——=. T : J "~ PASTE PREPARATION .
‘ RE. T GAS PURIFICATION ~ A
OW TEMPERATURE - R PU! | , o
- . ‘ : : - in Hydrogen Sulphide and - ‘ o ’NCLliglng(T%AggLYST .

TAR - .
_in Hydrogen Contact . o , :
' Quen House Converters . NJECTORS
 GAS WASHING ™ E
~ HYDROGEN, COMPRESSION .
HIGH PRESSURE WASHING -
. with Cuprous Alm_mc}nium Formate -

'HYDROGEN

a e e ' : .CIRCIU;_ATI(.)RS :
- 1 T I (Z:j——_ oil Scrubmngfiefij> _
© b \IHYDROGENATION L/
Sax U STALLS ‘
© o wmoww

B ARBONIZATION PLANT AR o r ‘ AU
- CAR L Bt - o - Organic Sulphlur Removal Plants - _ , ‘ oo
- TA S © U GAS CONVERSION "~ 0 o PASTE

- INJECTORS

‘ . GAS & ol Olb * SLUDGE
o | S DR RS o E L
e S RN U , _1_ __ DISTILLATION -~ SLUDGE RECOVERY = -
LYDROGEN - METHANE  ETHANE . [ PROPANE] " [BUTANE - B
HYD! o , diainat} e '

i . USED-AS FUEL ~  ———TT——— 1. - i |
‘- CRACKED - A TYE- . BOTYLED OR RECYCLED - CHEAVY OIL - ‘COKE
in Methane Steam Plant a L - _ I o S
e ' : _ 1 M | . . RETURNED -~ =
© WOROGEN . [GASOLINE] --M'DDEE‘O"— L ,HEAYJY O T PASTING

o RETURNED TO CIRCULATORS I _,RE‘HNE_D o 7 FURTHER. HYDRGGENATED'. S
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 preferably about 20 atmospheres. -
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Hydrqcarbon*synthasiS‘__:g‘

. 4;3;5“HydrobafBOn'Syntheéis (Fischer-Tropsch )

" This process for the production of liguid fuels f%xmlgaseouS'mixfures;of car?f.n

-j.fuon‘and hydrogen (which can be readily produced from‘coal‘or'other solid carbo-
naceous materials) was evolved in 1926 by Professor Frans Flscher and Dr. Hans
‘Tropsch at the Coal Research Institute-at-Mulheim/Ruhr under the ausnices of the:

‘Ruhr Coal Owner's Association, During the 1930's the process was further developed
under govermnment stimulation and industrial scale production began in 1956, SR

In this.processithe.éolid'fﬁel; uéually coa1 brucbke, thdugh any combustible

. form of carbon may be . used {a), is zasified to produce a syntheslis gas, which 1is 7

.. water gas (00 4 Hp) enriched with Hz to get the desired proportion between Hp anéd -
" CO., ‘This synthesis gas, after exhaustive purification, 1s passed over a catalyst
‘at rigidly controlled temperatures (about.200°C) and at either atmospheric or low
pressures (5 to 20 ats.,) with the result that a series of hydrocarbons are formed,

FISCHER - TROPSCH PROCESS
Simplified Flow Sheet for a Plant Operating on Hard Coal
| ~ JCOAL| | |
T - _J_Icomz OVENS l|~_,$_~ ———
. COKE ‘ Co T e T e— GAS
WATER GAS S il ST SPUTTING OF GAS
L ‘ ‘ ‘ : . ] o
' SULPHUR REMOVAL
CARBON MONOXIDE CONVERSION
 ORGANIC suLPlHUR REMOVAL
_ ‘ SYNTHESIS GAS -
- . ‘ . ‘ Hydrogen and Carbon Moncxide |
: —
" CONTACT QVENS
with Cobal!t or lron Catalyst
B L
" CONDENSATION
. GAS STRIPPING "~ FRACTIONATION OF LIQUID PRODUCTS WAX REMOVAL -
R 1 . R R x 1
: A s [T R I N SYNTRETIC SYNTHETIC |
. . PROPANE - BuUTARE IGASOUNE ~ " [DIESEL OIL] ©  {rusricants | |faTiY Acios|

A typical arrangement for a plant'uSihg‘bard coal'wéuld‘be4as'fbllows:‘aaftér 

 being raised, the coal is washed and graded, and passed to a battery of coke ovens,

The coke from the ovens 1is fed to a water-gas generator, which produces a hydrogen,

carbon monoxide mixture,. The coke oven gas 1is cracked in a decomposer or split by

~ a deep cooling process to provide more synthesis gas. This gas, together with that =

from the water-gas geperators, is purified from hydrogen sulphlide by passage through

. iron ozide or by other means, and the excess of carbon monoxide in the mixture is .

~corrected by passage through converters in which the gas is ‘brought-into contact

with a catalyst in the presence of stesm, with the result that further hydrogen is
produced, together with carbon dioxide, which is removed by washing with water
~under pressure. 3 SRR I, L R R o

' The synthesis gas, now in correct proportion is passed through the organic-

sulphur purification plant, and when purified, passes to the contact ovens, in which
- actual synthesis takes place over the catalyst at temneratures ranging from 185° to - .
- 3600C, depending upon the catalyst used, and at pressures ranging from atmospheric

to 20 atmospheres, The earlier designs operated &t atmospheric pressure but most =
of the vlants now operate at 15 to 20 atmospheres pressure, One catalyst used 1s

- the metal cobalt on magnesia and activated with thoria, This catalyst is operative

at about 2000¢ and dat pressures from atmospheric to about 15 atmospheres, Another

catalyst is activated iren thatfbperatgsfat-groundiSSOQC-and{atﬁnigher*preSSures,

-;(é)”In the United ‘States the process has received serious consideratlon for con~ -~

verting natural gas to oil, =
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L mbe "eactlon is higk y exotﬂermlc wztb the reeult that large uuantltwea'ﬁeﬂ“
*edt must be d;eswnated by means of coollng towers usually situated near the coy

. ‘tact oven house, and en abundant water uﬂ“lf 15 essential,  The process usually

takes nlace in two stages; in the second the gas, which has elresdy pasczed throuc
the first stage, 13 sent over the catalyst a second time to COmnlete the- synt he51s
By this two-stage preess it-is said that yields &s high as 90 per cent of the
theoretical yleld of the syntheQ1s gas have been obtalned ”

. The nroducts of syntheqls all in gaseous form, are taken from the contact .

ovens to condensers, where the liguid hydrocarbonsaredrawn off, fractlonally dis-

- tilled, and passed on to the refinery for appropriate treatment, Surplus gases are .
washed with a light oil, the butane-prooane fractions are drawn off , and the re-
mainder is pzssed on to gas holders for ultimate use as fuel, either in the plant

oT in nelgnborlng towns., In addition to. oil and gases, the FlscheraTronscn pProcess

"wrouuces nparaffin wax, 'which is of value as a.starting voint for the manufacture of"

lubricating oils and =vnthetic soap. The most recent develpments include success-
ful research, cn a laboratory scale, :intc the svnthetlc nroductlon of iso- compouqdo

as const*tutents of high -octane Luels S o : B | .

T%e ﬂrlmdry nroduct from the nischer-Tronsch process 1s a mlxture of naraff:ns.
and olefins distributed over a wide bolling ranze that varles somewhat with oper-
ating cundltmnL wlt“_n the range. o N :

Dietrlbutlon of D“oduct; in Flecher~nronscb Drocess
Syntﬁ E'c Cru&” Oil - B

Ter Cent of Weight

:Cd and cé (hrOﬁane and butane) S 5 te 10. .= g
" fascline 20C°¢ End '01nt B 30 to 80 .. /J%%
Diesel ¢il 200 - 3259 - 20t030 .

Wax ani heavy oil = . 40te 5 o7

The gasollne cuallty varies betxeen 50-70 octene number (motor'met;ud) and

the diesel fuel between 70 and 100 cetane number, A substential fraction of the -
wax has a high melting point; over. 90°C A high grade lubricating oil is mede -

either from the hizaly. oleflnic 150~ .250%¢ fraction or -from wax by crackingz and

- nolymerization, This rrocess has. an over-ell energy efficiency. of about 25% in
converting the heating value of, low gzrade: qolld fuels to oil, It can be. enerally\

stated thav whereas the hydro?enatlon process- produces bttter vﬁSOlln _tncludlng

sviation 3asolln the advantazes of the Fischer- rr‘1"or>sch ﬁroceas ere p t“e better
quallty dlesel 0119 end’ the luorlcatlng oils, . . s _ ‘

4 4 PQODU TICN :

o atletzcs on the uTOduCtan of 1uelq and lubrlcants from ‘the German synthetic -
01l 1ndustrv are of necessity based on eestimates. - However, it is pelieved.that i

these estimates can be made with a fair degree of accuracy. Although rumers con-
~cerning new synthetic Dlants are both numercus and rersistent, ‘intensive aerial re-
jconnaltsance nver Germeny has failed to revzal. ths existence of any major. nlants
other than those listed herein, An industriel scale synthetlc plent is, by its - :

-ﬂ:nature, comnltx and extensive and: not easily concealed, Rumors of other: svnthetic e

- rlants probably refer to- unidentlfled 1,7.C., plants- and benzol units of which,

;1thout doubt a goodly nurber e71st throuwhout Germany s 1ndustr1al districts.

o quent and - excellent eerla- Dhoto-ranhic rvconnalssance 01 ‘the German svn .
,thetlc nlanto has vermitted illied experts to cTosely aprraise th e activity and Dro-i

- ductive capacities of cach plant, & knowledge of the_raw material available, the

T‘»roduct pocsibllltlee of each NTOCESS, and the veqeral consumntlon needs of ﬂernany



2
K
B

A
A

‘3 NTEETIC OTL L 18
‘ﬁigh t mﬁe"atu“e caroonlzation '

s

r

oonozible. to arrive at a hrnakdomn bv producta,o*—“roo ble nroduction
Y ousoaccepted as rpasonably 1nu1cat;ve of the rroduction “atu m anu V’ iuze,

1450

f:fe@:e*linr=no the rroduction. Ilﬁurga normal Ddet caracity 1n,con51uered 0 be

-

i;ﬁl‘fﬂ"’*”"ﬂc) as of Junuary 1, 1944. This date is chosen as the buse since, due

[EV R S

uosnmriztion of plantg; the crv“ﬂ¢qg scarcity of materials:and the DPannlng o

-

nrailstarzive (1lied Oamblng* ttacrq, it more or less coincides with the turning
clnt o froroonew construction and nlant exvansion to the ejually difficult and costly

-

B “\;air;»ndncp aqﬂ “ECUﬂ“ﬁT ctlon nece Sltuued b] the 1ncrpa51n r1v heavy bemb
o ThE zow al outhut oP the pl AQt? of course,varien vitﬁ‘pvgry”flight{bf"at ack~
”:'Au;ief nurabers over tham. After the concentrated attacks in mid 1944, damage
nharTrztzticn revesaled that, et least: ueulcr(rlly, the total German svnthetlc
Lomtintive capacity was reoww1 to umounts varying between 35 and 50 per cent of .
z%lmz%27% nornaal, The Cermans have demonstruted a willingness and an ability, born
E rmmenz ty'no"oubt"to‘rehabilitate these nlants at a much faster rate than had
i~ _rated.  However, it may be confidently stated that they now are, and w~ll

forced to onerute at ruch lass than the normal Droductlon ratms
tleg as of Jun, l, 1944, '

normal total nrocuctlon fvr sach process are given in the succeed~

Iz i@:tes
oy Mafa:rarhs.
' 4.4,1 High Temperature Carbonizaticn
s ;;ens and’ gds UlunuS ulSulll coal at hl gh ten,e“dtures (dbOVG aoooc)

Trim=rili Ty the production of metallurgical Pokm or zas. In the Process. ‘there is
2.%0 Toiducsd abcut 3 wer cent tar and 1 per cent crude benzol based on the .coal
iiznillel, Most of this production is from coke cvens and is governed by the_dﬂf

o Sulliic "5;alfurclcal coke. ~Germany has. some 20 or 30 major 00nazoven{plants; each-

iwn & oeraeity for coking over 1,000,000 tons of coal per year, There are alsc a
_xriz onunter of smaller rlants, sll lOCaubQ near bltumlnuus cocal mlnes in the ?uhr,‘
LL-TELE 2 -th (See last paragraph on page 159) SR E
- AR sly svated a.lar59 nart ol the tar “roiucca in tpese xlant% is a
TEETY O '4;} 2T is not veadily convertlbWe to lqulQ fuels. Some of *he. lighter
Tars islt-L"'~- as feed stock for hydrogenaticn. rnlants.and only a reldt1ve1y small
slEmTilow L rectly refined .and - blended for gasoline, fuel 011 ete,  The *ro-_
focTion T.C. tar and benzol that is refined d1rectly to llthQ *ue] ané
luorizen cut va%31nz as feed stock to other nrocesse° 1s- estimated, ug‘Of.
TeleeT TO be: . R E IR o

‘1i3uid Fuels and Lubricants Refined From High Temperature Tars
 Metric Tons per Year
«vlatlon'Jasollne (Benzcl) - - B ©.100,000 -
Motor Gascline {Benzol) 550,0C0 .
niesel (il Blenders (from llaht tar) - ..90,000 E
‘Fuel 0il (from tar oils) o pomeo,000
Total - =~ ~ 11,500,000
4,4,2 Low Temperature Carbonization.
LTne s low r"'eranure carbonlzation (L.T. C ) “lantq dre ornany s‘svnthetic 0il’

wells and ‘"Ouuce ‘most of the tar used as feed stock for the hydrogenation (Bergius)d”}'

e omwY PR NYY

zuts;‘_*“dre la a8 larne number of L.L-C. ﬁlants\locate ~av- or near the lignite -
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~ to tar (crude oil), coke and gas, The ¥

Hydrogenation

deposits and having capacities ranging from 25,000 to 250,000 tons per year of tar .

or synthetic crude oil. The normel total L.T.C. tar production ig estimated at |
2,500,000 tons per year, These plants convert low grade coal - especially lignite -
ield of tar, on a weight basis, is generally

' not more than 5 per cent on the raw lignite of middle Sermany but other coals and -
lignites show higher yields. There is at least three times as‘much,coke;producedem;” L

tar, and because of its high ash content (when made from lignite) and its soft

 character, it nevér'received.wide;acceptance'in'commerce.‘ 'The Germans dispose of |
“considerable quantities of this by-product coke as Tfuel in large power houses built =
near the L.T.C., plants and may also have found other uses, Approximately two -

million tons of L.T.C. tar is converted to gasoline in hydrogenation plants but sorme

of the L.T.C. plants alsoc contain refining equipment and it is estimated that some

500,000 tons per year are refined by conventional refining processes (distillation,
 solvent extraction and cracking) to zascline, diesel 0il, fuel oil and possibly B
some lubricating oil and wax, The crude tar contains 40 to 50 per cent volatile = _
fractions distilling over at less than 525°C¢ and around 1 per cent solids (ash and
“dust) and 2. per cent water, The bottoms arTe not satisfactory fuel oil without . L
further. treatment, A much higher yield and better products are obtained when the

L.T.C. tar is hydrogenated, .
* The bféakdéwn'df'prGubts obtained by the conventional refining of‘L.T.C; tars
that are not consumed‘as feed stock for hydrogenation plants is estimated as follows:

 Liyuid Fuels and Lubricants Refined From
' Tow Temperature Carbonizaticn Tars -

Metrio_ =
‘ ‘ Tons ver Year
" gasoline = . o 50,000
Diesel 0il .~ . | 110,000 .
Fuel:0il . .. . . 220,000
‘Total . | 80,000
‘Gas end losses - | 120,000
Crude tar before refining | 500,000

o j;4,4;3‘fﬁgdrogeﬁétionrtBergius) 

. There are twelve hydrogenétiOn‘plants ianérmany‘(a) with an estimated normal -

total production capacity of motor gasoline of 3,775,000 metric tons per yéar-(b),;~]f"

-AS there is considerable flexibility with respect to products”ﬁhich*may-be'pTOduced\‘

in hydrogenation rplants, it is customary to establish their rated capacity on the
. basis of motor gasoline. In general the capacity 1s less when producing aviation .
.gasoline and greater when making heavier products. O I

. The feed stock to hydrogenation nlants may be coal, tar or petroleum oil, of

“which in actual preetice L.T.C. tar produced from lignite or brown coal constitutes

. the largest single item, As compared to the direct hydrogenation of coal the over-all

investment per unit of gasoline production capacity is lower when the low grade -

.~ coals are first carbonized to produce L.T.C, tar and the tar hydrogenated, but the
'*'coal-consumptionfis‘higher'and there-isithe'prbblem.of disposing of & large pro-

*(a)'LOQationumaps;andQindividual plant,descriptions'are‘given in section 4.6, pages
S 159 t0213. T e e e e R
- (v) The Germans have also built a plant. at Bruex -in Czechoslovakia that has an .

. estimated cagacity of 700,000 metric tons per year ‘and a plantlat"oswiécim“in“"' 
-'Poland)having;a~capapity*offabout 200,000 tons per year, . ST ST




o

- Hydrogenatlon

duction of low~gfédé“é¢ké, offthe'ordef'of'some four tons or more of coke per ton

of gasoline. This the Germans appear to have taken care of by the utillzation of

" ‘mch of this coke in large power plants located at or near.the L.T.C. plants, As

previously explained low ash bituminous coal is hydrogenated directly, ‘the Tirst
step liquifying the codl to a synthetic crude oil with about. 7 to 10 per cent gaso-
line, 35 to 45 per gas oil (200 to 32850 C fraction) and around 50 per cent heavy '

'  ‘fuel~oil content. The latter is recycled, being used to paste the coal for con-

‘venient pumping, etc., ‘The gasoline requires some further refining, ususlly hydro-
fining, whereby it '1s converted directly to aviation gesoline base. stock. The gas.

01l from the coal liquification step contains phenols end other impurities and may
" be hydrofined either to a mixture of diesel oll and gasolins or completely to gaso-

line. The hydrogenation of tars or oil follows similar processing without the step

of liquification of coal.” ~ - . |
- The hydrogenation piants ahd their rated capacities;in‘terms of motor gasoline,

are listed below: - R o e B TS B T -

-~ Anpual Capacities of HydrdgEnatIOn‘Plaﬁts .f"
. Production

SRR ER | ... . Motor Gasoline
'~ Plants Operating on -~ Feed Stocks '~ Metric Tons/Year -

- Bituminous Coal end Tar | B I 2

| Blechhammer North - H.T?.C., T@ar -~ . 200,000
_Blechhammer South ~ - Bituminous Coal - = 300,000
'Bottrop-Welheim = -~ H.,T.C. Tar -~ - = -100,000
Gelsenkirchen = .~ -~ Bituminous Coal -~ 350,000
‘PBlitz Lo Bituminous Coal & Tar = - . 600,000
Scholven " . Bituminous Coal = - . - 400,000

~Lignite Coel and Tar e N T
‘B8hlen~Rotha L.7.C, Tar - - . 300,000
- Leuna - - . o Lignite and Tar = . - 600,000
I8tzkendorf - . L.T.C. Tar . .. .. 125,000
. Magdeburg . - L. T.C, Tar . e - 250,000
Wesseling - Lignite . - - - .200,000 . -
Zeitz-Trogiitz - L.T.C. Tar . . . 350,000 - .

T o tal . 3,775,000

 : ﬁ{Takingjinto‘consideration Germanyls_consumptidnarequirement pattern;énd the

fact that the hydrogenation plents are the chief source of supply for Germany'SIﬁ,ns"'ﬁf
aviation gasoline requirements the breakdown of hydrogenation plant production, by

products, is estimated to be as follows: . .

‘Pr oduct o o Metric Tons Per Year

Aviation Gasoline . .. 1,080,000
.. Motor Gasoline - .. 1,725,000 °

. Diesel 04l (and kerosene) . ' 700,000
-+ Lubricating Oils- - -~ . ..100,000 - -

Due to the emphasis onfé#iatidh'gasoliné.the ﬁ6tai5§rodﬁ¢t16n¥iéﬂestimated‘to -

g~bé‘aomﬁwhat.below.the rated$capacity’of 3,775,000 tons on the basis of ordinary . =
_ motor gasoline productlon. This also accounts, in part, for the Germans'® shortage

- SYNTEETIC OIL - 155 -
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:df,diéééiffhélfwhich nas resulted in their resorting to the use of blends of Approx~
'1mﬁtel¥'3/3gasoline_(naphtha)‘and.l/3 diesel oil as digsel fue1;  e R

‘4.4.4 Hydrocarbon Syuthesis (Fischer-Tropsch)
S ,‘Thefe.aré hinefFischer‘plants‘in Germany'(a)'with normal total prgcuétioﬁ‘*
'capacity]of‘720,000]metric~ton5'per year. Asg already described, in this process
synthesis gas (Co#Hg) 1is converted to 0il {1icuid nydrocarbons). Water gas or _
synthesis gas can be made from any‘conmustible'form-pf carbon, but in Germany coke
or ligniteare-the_rawmaterialslcommonly'used.' - , _ R L
_ The hydfocarbon synthéSis piants‘in Germany dnd théir estimated~capacitieé
in‘termsfpf primary produCt_(synthetic crude 0il) are as: follows: =

Hydrocarbon Synthesisf(Fischér—Trcosch)’Plants: 
Apmual capacity in Vetric tons of Primarv rroduct -

-

L | ‘ o '§ snnual-Capacity
~Plant 1 TFeed StoCks | Metric Tens
Castrop-Rauxel i Hard coal or coke . i . 60,000

- peschowitz (Cdertal) . ierd coal or coke 860,000
~ pDortmund . | Coke oven gas 80,000
,‘Holten—Sterkrade : .~ Hard coal or coke oo .80,000
‘Homberg . | Hard coal or coke ~ + . 80,000
Kamen " Hard coal 6or coke i - 60,000
- Litzkendorf (b} 1 Lignite - . 80, 000
'Runlend-Schwarzhelde © . Lignite 180,000
ienne nickel | .Coke and gas ... 80,000
s e B
ot al . . oo ] 720,000

The-prﬁnary”product is essentially_paraffinic and olefinic in varying DTO~
‘portions'depending‘on the cetalyst and’operatingﬁconditions. 1t is believed that
the plants will run to maximum-olefin‘content Which_is:-'liquified gases (Cx and C4
76 per cent, gasoline 60 to]65.pér.cent‘and‘dieSel oil 40 to 50 per cent olefin
contents. ‘Under these'conditions;the-octané[number‘of'the gascline_will-be'between

‘60 and 80, depending on operating conditions. The 04‘(butane),fraction,of the

1liquified gaseS‘are‘asSumed td“be‘entirely;converted to aviation gasoline by poly~

S—®

merizationjor“alkylation and the C3 (propane)“fractidn'entirely 1nt0'mot0r.gasoline,_
.~ but in actual practice a portion of these gases may-be'sold‘directly ag lisuified
‘Jgases»or_COnsumed as raw materials in chermical processes. The fraction distilling

' between 150 and;250°C isipolymerized*to high grade lubricating 0il with yields up-

'”ﬁto_lB-pércentof.the,total'product,AThisfismadeat.the GXpense.of7ga9011ne,and-

diesel oil. ~ The waX generally has a greater value than has fuels and some of the

. plants operate for meximm wax production. among the products made from wax are
: synthetic-lubricatingfoil,_fatty acids, and various;coating,materials. Typical

;_‘Jbreakdowns of productS‘actually produced{in'theFiScherATropschproCeSs'aregiven
Ytbn‘the_fqllOWing,page. N T | R . :

(a) Location maps and individual plent descriptions aresgiventin:sectibn‘4,6  o
‘,. pagesal59-to£2l5.1 R I e e e
(b) Located within same plant as the Li#tzkendorf Bergiusfproceg%mhydrogenation]works'

;1isted ip_preqeding section; SRR
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Total production .

‘Hydrocarbon SyntheSis Produets,

| oo YT
m- 1550 e S 7

‘~?éightf%‘offConstituents

.t‘iEiample‘I‘“EExemﬁle.II'

_§®ﬂ§:

Vi

- LiQuified Ges (C3z and=c4)  S :y 100 | : 5
. uaSOliHEVZOOOC End?POint' o j‘ o 60‘]' ‘~3O
Diesel G¢il = oo p.oe0 25
wex o B 10 40
g "To t al 100 100
" Taklng 1nto cons*deration the aux1liery processe the estlmdted actual fin- .
- - ished product production from the German hydrocaroon synthesis rlants in round
: figures is as. follows S ‘ S . -
| ‘ R I ~Metric‘
~wt. % | Tons/Year
Aviation Gasoline | 7 | 50,000
-~ Motor Gasoline 30 | 216,000
. Diesel ¢il 15. - 108, 000
';Lubrlcating 011 18 - 150,000
wax T ; 22 1’58,‘000 o
92 662, 000

rGas;énd.LosseS‘ot},; ru‘ﬂf ‘8”‘ :58;000

Total 100 | 720,000

”4.4.5_'Totel beductionf"{'

Given below is the summary of the estimated normal productlon of flnlShEd prod-
~ucts by each process and the grand. totel of productlon In arriving at the esti-
mates con31derat*on is given tc both the various product possibilities of each -
process and the elative 1moortanee of each product to rmanv's consumotion needs.‘

Estimated Annual Productlon of Vlnished Products _X German Syntnetlc cil- Plants
As of Januarz 1, 1944 and Without Allowances for War Damage to Plents"

(Figures in metrlc tons per year)

| nasolines ' Diesel_mﬂ.‘ B o
~Aviation ‘Motor | Kerosene | Lubes | Fuel Cil BIED: ¢
©°. High Temperature 100,000 | 530,000 90,000 | mwi1 | 780 /000 -
.. _.Carbonization(a) L _ Y R R R
" Low Temperature CNiY 50,000 110,000 - Ni1 - 220 OOO -
~ Carbonizetion (b) Lo b e .
~ Hydrogenation - {1,050,000 1,725,000 . 700,000 1CC, 000 Nil R
: “ydrocarbon.oynthe81s ..50,000 | 216,000 | 108,000 |13G,000 il 1158,000
o ‘*V,‘Tjost;aali; 1,200,000-_z,sél,ooof,l;ooe;boo 250,000 l,OOQ;OOO"158;OOOA1 g

Thls does not ine

de tons of L T C

This 1ncsudes onl{ tar -and’ ‘benzol that goes to marketable liqumd fuel R S
u ‘tar. used as. feed stock in hydro plants.5-,'




 .coa1'(lignite)_area,yand the Silesian coal area. See map on page 142.

lesa-'syuTHETlc’OILfﬂﬁi

Toal consumption

4.5 Cosl Consumption

. since for every ton‘of'synthetic.oil'proddced,'there,is7requiréd, including

| both the coal used for power and steam and as‘rawrmaterial,for’processing, five or .

six tons of bituminous coal or ten to fifteen tons of brown coal; dependent upon .

'].qualityyand_processes used, the quantitiesconsumned byjthe synthetic'oil:industry; .”
© directly or indirectly;&regvéry*large. . T O e A

' The German synthetic oil plants, with the exception of PBlitz, are located in
close proximity to lignite (brown) or bituminous coal deposits, and are in general,
in three main areas of concentration, namely the Ruhr, the central German brown

o ' Of_the hydrernation (Bergius)-plénts operating on brown coal or brown coal j,'   ”'
tars,_the‘majority'are-in‘central Germany at BBhlen-Rotha, leuna, LUtzkendorf, '

‘Zeitz-Tr8glitz, and Megdeburg.. The weSseling;plantfinfthe_Rhine'Vhlleyfalso_uses;
‘brown coal.,‘The‘two'hydrogenation-plants;infthe Ruhr, &t Gelsenkirchen and at -

Scholven, both operate principally on bituminous coal, while, of the two at Blech-

" nhemmer, one operates on hard coal and the other on bituminous coal tars. The
- PYlitz plant was designed to operate with great flexibllity on almost any type of

fuel, bituminous or brown coal, pitch, tar or on a petroleum: feed stock, ‘including .

crude oil from Estonian shele, This 1s the only plant not built close to sources

' of raw material, but it is conveniently situated_for‘the.transport;offany one of the .
- raw materials on which it can run, The Bottrop-wWelhelim pilant was specially de~ :
- signec to run on pitch. ‘ e T o

‘iVFisCher-Trbpsch‘éynthesis‘plants can bé'dééigﬁed'to,Wbrk\on‘eitherlhard1or

brown coal or on coke, Those in the Ruhr at Castrop-Rauxel, Dortmund, Holten-

sterkrade, Homberg, Kemen and wanne-Eickel, and the Silesian plant at Deschowitz,

.~ use hard coal or coke, while the central German plants at Litzkendorf and Ruhland- e
':Schwarzheide_uSQ brown coal. . ool S

‘In:theﬂdirect'hydrogeﬁatidn;ofcbélsfapproximatély7fivetons_ofgbituminOuS‘coal-«

‘are required per ton of gasoline (of which slightly over two tons are-processing

coal and slightly less than three tons are utility coal: steam, power and hydrogen.

manufacture), or in the case of brown coal about ten.to fifteen tons of raw‘lignite,-f

depending on its quality, per ton of gasoline (equally about forty per cent of which.

" is processing lignite, the .balance for utilities). on this basis, the Germen hydro=- B
‘genation plants designed for the direct hydrogenation-offcOaliand"lignite-have*an-" ;
= annualvrequirementjof:about_6.25,million'tons¢of bituminous;cdal‘per.year.and-fivaL
. millidn;tonSjofulignite.V_In'addition'tq*these-plants,-hoWever,,a larger capacity is
,,_operating]on‘the*hydrogenation of L,T.C. and H,T.C. tar. The plants for the hydro-
genation of L,T.C. tar require about 1.8 million tons of L.T.C. lignite tar per year.
. Assuming a tar yield based on raw lignite of five per cent, the requirements of the
_;;LtTgc;aindustry‘tg'supplyjthis-much tar are‘se'millibn‘tonsloflraw\lignitejper,annumaq
 Assuming that the utility requirements50f‘thesejhYdrogenationjplants'are‘met_out'of
the_L;T;C;~cokexproduced;_the’tota1=lignite production directly or indirectly is -

connected with the hydrogenation industry would thus be about 40 million tons of raw

lignite per annum. .

'Theplantsfor-thefhydrogénation;of;H.T;c.tafnéﬁeia.capacity of about 600,000

~tons of gasollne per aunnum. Taking‘thercoalfrequirementSaof‘these‘plants'for '
utilities at 2.5 tonsof coal per ton of gascline, about 1,5 million- tons of coal _
- are required, -~If the coal required in the manufapture_of:thelH;T.C.&rris,diSIegarded- .
{on the theory that this tar 1s produced as & by-product), the total bituminous coal
- 'requirements of the German hydrogenation‘plantsfamount’to‘aboﬁtheven or eight
. million tons per year, L U S LT SRR

.‘fIt is=meh”mdréfdifficﬁlt_to.éxprééé théLfaw material fequiieménts‘dffthe -

]FischeraTropsch‘planxs‘in terms of coal, since these plants use ‘a great variety of =

~rew materials some of'which-are_actually’byéprOducts,fsuch]aslcokeroven[gas; that are

‘;recouperated,fromfother:industries;_‘However,jif“we rather arbitrarily disregard this
- and take ‘the required coal equivalent of six tons of bituminous coal or fifteen tons '
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"of raw lignite per ton of primary product then the Fischer TrOpscn plants require, :

‘;'velther directly or indirectly, nearly three million tons of bituminous coal and .
| nearly four mllllon tons of llgnite per year o : . _

, - On tne basis of ‘the above, then the total annual consumption of coal related
.nto tne manufacture of syfthetic oil would te somewhere in the neighborhood of
10,000,000 metric tons of bituminous coal and 45, 000, 000 metric tons of ‘lignite.
~Consumption of electric power by the synthetlc oil plants is great and has been

~Said to amount to no less than sixteen per cent of the total power used in Germany. o

‘The power is derived partly from the grid and partly from power stations at the _
plants themselves, ~ These very rough calculations will serve to. 1llustrate the mag=

g~n1tude of the synthetic program angd the severe demands it makes upon the coal.mﬂn—
-ing, electric power, and otner elements of the German indusorial economy.r

. 4.6  IMDIVIDUAL PLANT DESCRIPTIONS

4.6.1 Ceneral‘

Berg*us hydroaenatlon and ‘the . Flscner-Tropsch synthetio plants 1n Jernany are

‘llsted in the table cn pasge 160 and their lccations are shown on' the map on page
- 142, Individual plant descriptions, accompanied by layout plans and detailed loca-

'tion maps, and 'in some cases nhotographs,_nre given in alohabetlcal order in the

following pzges. It should be born in mind. that much’ of the data available. is,‘of'
~ necessgity, based on 1nterpretation of aerial reconnaissance. Hence, the capacity

and productlon figures, albeit painstakingly arrived at, are largely estimates,. The_

- identif 1cat10n, from aerlal photographs, of individual units: witnln the plants is

often rendered difficult by camouflage. 111 of the synthetic plants, and particu-~

‘larly tne tankage therein, have been more or less camouflaged ‘Some have even been ‘.

provicded with decoys located in open country some distance away in the effort to di—

vert: bonbing attacks from the actual plants, dOWBVBI, these’ plants have engoyed a

‘nhianh D rlorzoy in Allled alr attacks and damage has been extensive., Ko attempt has

 been made in tnese plant descrlotlons to list or evaluete the constantly 1ncrea31ng'
- vomdb aamego. : o : _ . L . L

1t nas proved 1mp0351ble to catalogue tne innumerable L. T C plants in Gernany

,: but many of them exist entirely.for the purpose of servxng tne syntnetlc oil plants,

They are scattered throughout the coal mining regions ‘and are usually convenlently |

't.loc~tea in reference to both the mines and the synthetic plants they serve.

Yo 5‘e tne UOne oven plants contribute the production of synthetic oil, both

' dvrectly end in the form of raw materials for the major synthetic plants, their

primery production is, coke for the steel and gas 1ndustry. There are at least, ll&

fimooronnt coking olants situated, mostly, in the bituminous coal mining areas of - ‘.:

© the Runr, Saar,’and Silesla and, no doubt, many snmller plants also exist through~ -~

“out the industrial areas, As previously mentloned however, benzol is a by-product
of coke rnnufacture and is produced by the high temperature carbonlzation of coal,

A list of the plents known to figure most prominently in Germany's production of
benzol &re given in the table on page 215 {a), and. many of these plants are,no-
donbt,-itn~r identical or operated in conJunction udth the prlnc1pal H T, C coke

ovens,

— - : ]

‘ther concerns known to have important plants for tne ‘distillation of coal
srs, and hence probably capable of producing” liquid fuels are A, G,

eotiscnwerke, of Dresden, Rlitgerswerke 4.G., of - Berlin and Gesellscnaft
"r- eerverwertung.m.b H of Dulsburg-Neiderich

o

l

¥

rsm‘u‘h‘
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. Hydrogenation Plant, RUHRDL A. G.
at BOTTROP-WELHEIM. .

- Hydrogenation Plant, GELSENBERG .
.BENZIN A.G. at GELSENKIRCHEN. .~
“Pipelines Connecting Yarious Piant
‘Instaliations. L
. Gelsenkirchen Coke Qven Plant.
Hydrogenation Plant, HYDRIERWERKE

SCHOLVEN A. G, at SCHOLVEN.

. Zweckel Coke Oven Plant. -
- Bergmannsglick Power Station

and Colliery.”
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‘Fischer-Tropsch Plant, CHEMISCHE WERKE
. ESSENER STEIN-KOHLE A. G. at KAMEN.

Huls Synt'hetic'.'ﬂ'hbber'Pla'nt. o
Fischer-Tropsch Plant, KRUPP ~ . .
TREIBSTOFFWERKE G._m.b.!_'f. at-

VIKTOR at CASTROP-RAUXEL,
0il Refinery, WESTFALISCHE MINERALDL - |
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Fischer.Tropsch Plant, HOESCH BENZIN .
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SYNTHETIC OIL = -165
BIecEEammer-ﬁorth o

‘.4;6.2331echnammer North R

a)l_gggggx Oberschlesische hydrierwerke (I G Farbenlndustrle oontrolled
_Looatlon. In Sile51a, six miles E. of Cosel latitude 500 21" N,, longltude 180

8" E., on S. bank of adolf Hitler Canal (Klodnitz Canal) ’ There 1s also a
canal to Bleohhammer South four mlles to the Su. T o o

- Qeferences.‘Layout plan, page]ﬁs Ipcation sketch, pagels4= Photograph,'psg§167.

,_Plant Area: 10, OOO feet e b OOO feet (l l“O acres)

”-Desor;gtion (a) Process: Hydrogenation of bitumlnous coal and tars by Bergius"

process, This- plant is of recent constructlon and did not come lnto productkm
until 1943, | | _

{b) POJer-Plent There are two powerhOJses complete with generator halls

- ete., located In two different parts of the plant. The one to the north,
“about 440 x 1,000 feet, has six cooling towers, two of 170 feet and four of
130 feet. The south’ powerhouse consists of two buildings 160 x 210 feet and

'-f280 X 240 feet

| (¢) L.7.C. Plant One carbonizatlon house, 430'x_90‘feet,.05_lOnstacks‘With‘t‘
- roon or three more houses - Coke is_delivered to:Watergas_plant-and\south
- power plant : e " ' - .f : R

_ (d) Gas anui cture' uatergas plant 350 x lOO feet, w1th la generators, W1th
- HS removal (bullding. 290 x 52 feet with 20 columns, 13 feet in diameter), etc,
v group of. large bu1lo1ngs may ‘be. a- Linde plant Maln oompressor house 460 X

%

110 feet. o | g o EREs |
"(e) ﬁydrogenatlon Eight stalls (4'paifS)hWith room‘for’nanylmore;f Size:ofof
stal l: 40 X 26 feet - | IR " ' T _I : e

(f) Pellnerv One sectlon with elght dlstlllatlon columns for L T C proaucts‘
and one. seotlon wltn tnree columns for: hydroeenated produots.

- n) 3nrage Four large tanks are located 1n the woods near the southwest
corner of tre ‘plant and two 1solated groups south of the plant. Estimated

| '1capaclties are as. follows

Detalls of Tankag

: -J,:;uhlﬁxDiametef""Cspacityu'ﬁ,TOtal?CapaCity‘
~ Number [ Feet | ~ Toms . |[Metric Tons

 Southwest growp | & | 90 | 6,000 | 24,000

90 | 6,000 | . 12,000
‘70| 3,500 | 21,000
40 | 1,000 | . 4,000

'aouth gr oup
| o3 | o0 | 0 1,600

row b v o

“'fl Fstima rd ”~patltv; 200 OOO metric tons per year estimated normal production capacity
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Hydrogenation Plant

OBERSCHLESISCHE HYDRIERWERKE AG.

BLECHHAMMER NORTH

_ SILESIA -

'-w"-'o_ g 300 1000 - 1300 FEET
e p———p—_— APPROX.

{

r -

0 IGD Z.OD ' 3'00 - 400 500 METERS
Qasra on pho:oauph' of 20"1&9«:: /9"3

/ fn"'\_‘_. .G@c’\

@& e s
Y\ g4 te .

,;:?g ~;%;_;¢4§

R klls';ra Q. .l° e L e

1. POVER LINE TO BLECREAMMER-SOUTH -
2. POVER LINE TO DESCHOWITZ . -
3. TRANSFORMER STATION . _

- 4. TRANSPORMERS i .

. 5. ISOLATING SUIT"HBS

. &. CONTHOL HOUSE -

7..STORES AREA

8. LABOUR CAMP |

10. COOLING 'rovms B
" 11. COOLING TOWEZRS. Ufc (under const:uct:on}
© 12. GASHOLDER U/€ .~ . . ..
.~ 13, H.T.. BVITCE HGUS" ;
. 14. BOILER HOUSE .
Y. GENERATOR HALL .,
. 14. L.T. SWITCHHCUSE

2‘ -
25.
28.

TN
©.30.
33,

JE.

F 34,
350
38

7.

 aa.

3%.

40,

BUILDING u/c L
_POUNDATIONS |
 COAL PREPARATION 2

‘27;28. LET DOWN - .. S
NOT .INDENTIFIED . .. 0 U
CENTRIFUGE HOUSZ.»

FRIMARY PRODUCTS _TA'.‘«TKS g

' CARBONISING OVEW U/C 7
‘QIL REFINERY UNITS =~ . .°
INTERMEDIATE PRODUCTS mws Sos,

FTSAL PRODUCTS TANES. .
GASHOLOER U/C -
FCUNDATIONS -

PUMP ROUSE' - -

ILTZR TANKS .
FILTEP BED .

. SEPARATING. COLLMNS & STCRAGE
un'qus

PUMP HOUSE *

1, GASHOLDERS |-

FUMP HOUSE - - : ‘
VORKSHOP 7 .
INTECTOR /7 CTRCH ur-cp ?ous“ :
INJECTOR & PAS:., .nmhpmmh e

S"‘ALI.S‘. CRANE
UCRSHOPS
PURE oasqomf?

" §B. COOLING TCVWERS -

&9,  BLOWER HOUSE

70. ASH SETTLING PONDS -,
.. mi. WATIR GAS PLANT
‘ .?2- ELO’-"-.IR'HOUSE- :
; 74-'PU"IP HO‘JS:. e
75,78,77,78, 'JOQ‘(SHG"S o
.74, L.T. C- PLANT. ('ASHO...D"R S
€0.. G5 PIPELINE, NI P“..‘TC‘.’:'J e

CONNECTED 79 ”13

©.AL,BZ., COKE CRUSHING '"-'zr
'-,.p'* A HOUSE 2 . o .

L T+ :‘m}-.

""_‘95 oOKE CONVEYER
-86. COAL COMVEYER .

. CRANE. TRACK

NOT IDENTIFIED

. TAR DISTILLEZHY

. BENZOL TANKS . '

. BRANCH CANAL T/C. .. - ..o
. RAILWAY BRIDGE W/C . . . .
LOTAMK SITZS 0 .

NGT IDENTIFIED

192, SECCED L.T.C. _,Pu\fr':!/c_f
. 104,105. TANK 8ITES .
‘1961  FOUNDATTONS

TS B/e

©-108. 03L REFINERY - -

7 109, GAS. SEPARKTION PLANT
2 716,132,112, CASHOLDERS ©

,,1;:5.;.14 SUILDINGS U/C .
B | .

13270 C02 WASHING PLANT - - 41, . CANAL JUNCTION U/G . G ”‘OL‘EP SI; S BT, BRIETTE. "ON\."‘-"'I"E? ANK 2 U/C
S 18- HYDROGEN GASHOLDEP S 420 TANK SITER . _ . TA!"K SI”'ES ? o OBR, 8%, BRIQUETTING PLA ' SE'.?"“.A’I'IHG PONDS o "
S1%9. CONVERSION URKIT 43, PUMP ROUSZ ? . - R . HOT. IDENTIZFIED - -?ﬁ- "COAL CO}:'JE"{E.."‘{,' : . INJECTCR/CIRCULATOR }'OLS" U/f‘ -
Tady !'.A;'t- COMPRESSOR. FO’JSE . 44. COMPRESSOR HOUSE & S’I‘OMGE : -' .CG!“?’PESSOR ECUsz . ? gl. WATER.TOWEE - { WD GROUPS OF TANES ARE. - - .
] 1. WIRFKEROP ¢ CYLINDERS® . ' FOUNDATICNS .« - © .95, NCT IDENTIFIZD: - LOCATED: APPROXIVATELY 500 Ya 255
- rGP“J. RECOVERY - CGLL'MHS . 4%. 180, OC"'"M-._ gAHKS 2 “HoS REMOVAL . .. B3, EUNKER CHANZ SOUTE OF R.R. e "
S 20. 700 - UASrIING PLANT . R ) - . CUORKSHOPS T 54. COAL EBUWKER : u‘ SRS
B ;J. :“. ' N ; 1:5 .\7{ - l‘: N
v i ,.E_. O i - .';*f“ 0- .
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S . e LEGEND L ‘"-"1'-*r.ﬂ"~a*fjﬁ;\:f:q-jj'-a T uT
S NOTE Bundmgs mlh roofs are hatche«d those with wal!s only are shown by outhnes Only FOundatlons are mdlcated by brokun hnc' - B S o H& DROGE%ATIOI\ PLA
o The st:pp!ed areas are dumps of buudmg material. . _ e .

1. Bunded encio.,ure S SO 29,‘-' Water gas ‘plant under consl.ructnon _ ,57. Triple set'of 'stalis,‘ e e 83 Not ndentmed AL, .
2, 3. Bulidings under construction ..~ 30.. Blower house under constructlon Sg : garbonising_ﬁnnt?? T g-; ?.:t.lla:?n‘unusod t ‘ : R ’ OBERSCHLESIbCHE
4. Power line to BLECHHAMER NORTH 31. Foundations. 59, -Paste Preparation e : - B85, . intermediate produc ss orage o
5. Transformer Station " 32, - Gasholder under construction. .. 60. . Foundation for cooting tower. . - . . 86. Bulk olstorage. .. .. o HY DRIERWERKE A G . C
~ 6. . Transformer enclosures S0 33, Workshop? D AT 3 ¥ Pond under conslructmn . ..B7. Pump house; R IR
7... Contrcl House. . ' " 34, Gastreatment. . - 7o 62, Cooling tower. o . .88, Ol storage, o T T o T S
8. Power line under construction. - - 35, 36, 37. ‘Gasholders, . ~ 63.  Maintenance bulldings; etc 3 .89, Distilalionumts, R B T
- 9, Bunker crane under oons!ructmn - 38. Generator hall under construction, Lo6Al Compressorhuuseunderconstrudron 99_ Cooling towess under constructnon L BLECHHAMMER SOUTH e
<. .10, | Site toropen bunker: ‘ 39, -L.Y.swtch house.: .. .. .. 65, CO; washing. C 91. 7 Gas stonge. . SRR § T
711, Workshop. - SETR 40, H.T.switch house. . © .66, Qrganic suiphur removal 17 92, Gas seprating columns. T B ;
Coo12s  Coat Crushing piant Y 3 & -_.Cooling tower under, construchcn 67, CQg washing. -~ - Lo e 930 Gasholder. - ... A EE SR S . 2 T o
o713, - Stores dump.: Loww e . 42, Pong under conslrucuon C e 6B Conversion, ste. VL T 94, Coolinglower.. _ SR i SILESIA Lo S e
014, Gas plant? . T T " 43, - Workshop., o L T 59, Compressor house. . . : 95." Unidentified prant, . e S " N
15 . Blower House? . oo Sl 44, Not identitied, - . 7" 70, Cooling towers. S S0 986 Ol stonge. ST T R e
. 16, Gasholder ‘under constmcnon " . 45.. Foundations for gas plant’ - .73, Pond. - L <7+ 97, Cooling tower.
0170 Possible gas cleaning plant. - 46.  Foundations for cooling tower. - - 72. Workshops. ... .- 98. Gas trestment. L . A o RO
- 18.. Boiler House. . S oo 470 Notldentified, . ' 73. Compressor house. - - 99, 100. WOrhshops e T T eealE
719, Feed watet pumps ete. . - .. 4B, Bullding under constuction. . 74, Small statls. - . - . 101, .Stote.! L ‘ S N R LE .
" 20. Coal canveyor under consuucuon - 89, Building undef canstructnon PR 75.’_'_.Iniecloi housse, .. : R { # Labouf (amp. ' S B T Lo LT e e e ‘
210 Gasptant? [ - R + 50. . Storage tanks. T R £ T 1 711 L X 0103, 104, Buldings under construcuon:' T T e e T g r e Lo e
22, H2S removal. . . 51, Notidentified. T " 97. Injector house. T 105. . Cooling tower under cons!runon. S LR 5?92._4 .-_r?_._ — 500 1000 1500 FEET. .. -
23y 24. Gasholoers under const:uctlon. . 52, 53, Possibly contact oven houses “ 78, Stalls cranes. . 106. . Foundations. _ L S i - S
L Water gas plant under conslructlon.‘ . under construcuon. - 279, . Woarkshops, _etc._ e § -~ 107.. Buildingunder. construchon S ST T T o
.1 26, Filtration Pond. S .+ 54 Laboratory block.under conslrucuon. '80.: Labourcamp,~ . .. 108 Boller House. " . _ S . 0100 100 1200 300 400 . 500 METERS
‘.27, Blowerhause, . oo .. . 5S.: Building undef construction. B1.. Flash. colurnns’ : S 109 Rail sidings . '. I T T, ’*-Trfq = e v =——— D
C 28, Co-olmg lowers under canstrucuon - 56. Imector housa undsr wnstluction 32_ {;,gs s otage. PR T T L S R N T R o
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SYNTEETIC OIL - 189
Eléchbammer South FR T

'd°7if4;$;$*fslecaaaemérfscuth’ *j]_;'”

- _:Fiygggglt_Oberschlesische hydrlerwerke (l G .rarbenindustrle controlled)
ﬁ?"”itocatlon Latitude 500 1e'.z;, Jongitude 180 15w 1n Silesia, four nales south-
west of Edechhammer North w1tn mhich 1t is connected by a canal. o ,wi.-.:

e * Reference8o Layout plan, paae 168.- Location sketoh page 154._ij ;[;f];:£“*'

o f;Plent Area l7 ?OO feet x 4 OOO feet (l l60 acres)

e 1*Desor1ption (a) Process: Dire t nydrogenation or coal bf Bergius PrOC@SSo This .~d

nalf of that year.;f-*

(b) Power Plant 'Unusual construction = b01ler house 400 X 270‘feet, generator f';
ﬂyfog‘nall 300 x 110 feet, probably extended to 600 feet ‘Anotner power plant 160 .
| gI 135 feet,‘ls southeast of the reflnery. | ; S . Lo

- %{”;ﬂ5l37'(c) Gas NManufacture: Watergas plant 860 x 55 fest. (l20 teet high),'with at

plant was under construction in 1943 and came 1nto productlon in the latter:‘ f;{ 'f

' least I8 generators but probably totaling about 25, HzS removal, 510 x 80 fest  3°“

. 'with 34 columns, 16 feet in diameter, There are several.unldentifled bulldlngs;'-

. which seem to be connected with gas productlon and/or gas syntheeis._ Gas=-

~ holders, ons. at 67 feet, one at 80 feet, one at 110 feet and one at 133 feet
-~ GO0so removal plant with 20 columns. Two compressor houses, one of 670 x 107 |
- feet wlth.twelve compressors,_and ons. of 300 X 107 feet with eight conmressors.w

_”sf,(d) Exdrogenaoion Plant: Stalls number 13 pairs end two triples (one only T
'l*f_;fundaments), ‘namely 22 stalls at 27 x 20 feet, four stdalls at 20 x 12 feet..,
.. Stalls in triple stalls 27 x 20 feet but isolated location and probable lower

Td'fheight (26 feet) make it posszble tney are for either buna or nydrofinzng.,_o.-'”

- ,;'(e) Reflnerx Two rows of dlstllling columns lst row, 6 columns bO leet high
"~ end & colums 40 feet high; 2nd row, 8 columns 60 feet high. There is some .
. unidentified construction in the refinery section wnlcn appears to have a-”.&ﬁ“-“
| ‘“"ﬂ ‘ small throughout of some valuable product S = S

(f) Tankagg 3F°“r 8r°“P9 ot taﬂﬂs Wiﬁh total capacity or141 OOO‘metrio tons.{7;*"'

cetimated Capacltz 300 000 metric tons per year estimated ncrmal production ceomutﬁ  f
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. GAS. PLANT

MAN WORKS
CE MUNE TaZE
o~ PONDS

POWER. PLANT

LEGEND -
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WINGR DFFICES & FIRE T30
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"CONTROL BUILOING

. HYDROGENATION PLANT

(NEAR LEIPZIG)

" APPROXIUATE SCALE.

" ._fBR-AUNKOHLE.-_-'_BENZIN, AG. (BRABAG) B
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e fulaed,

PP A o gor- ]
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'Y, dg_\t,gmdgj L

- SATUBATION COLUMNS E1C 61 T
, _ Sl FORCONVERTORS -~ 82, BRIQUETTE CONVEYQRS -~ .| 5
‘2 MAN WORKSHOPS 32 CONVERTCR COLUMNG 3. CONTRGL BLDG. FOR LTC. | -
IUSETTUNGPOND . 3 'CONVERTOR SERVICING PLaNT _ 1.
i OEASTERN AIRINTAKE .~ -~ CRANE 0 COAL CRYING PLANT
5. PIPELINES FROM REFINERY 3% PURE GASHOLDER. €5 GRINDING PLANT
. TONEW WCRYS - .35 MAIN BLOWER MOUSE . 65, DRYING PLANT
& STATIC'WATERTANK - .36 SULPHUR STLE GASHUDER 67 COAL CRUSHING PLANT :
{7 STALLS CRaNE - v 37 GASHOLDERS . . - 68 COME CRUSHINGS? =@ - a
E. STORAGE CYLINDERS 35 SULPHUR REMOVAL COLUMNS 69 RAW.COAL INTAKE T
3 STaLLS o - 390 TAN GAS SEPARATION! I MAIN SWITCH HOUSE . N.‘.
IC.  WESTERN AtR INTAKE. L 40 BUTANE GASHOUDER? - -7 LT SWITCH House - it
11, .CIROWATORHOUSE 21 poNp§ . - . v .72 BOWER WOUSE R A it
12 MANINJECTOR HOUSE 92 1S0.00TANE PLAN® 73 GENERATOR HALL . B ¢
{13 PUMPMDUSE . .43 BUTANE BLONDOWN C 74 MAIN OFFICES © g il !
3 LETDOWN HOUSE? - 42 1S0.00TANE PLANT WORKING 75 (ApoRatoRIES it
IS RESIDUAL GASHOLDERS © - TANKS » N 72}. ?ﬁmgol%asggc S il : i
15 . PRIMARY PRODUCTS Tenks &5, WINKLER GENERATORS - 77, GAS PLANT T i i ¥
7. PUNDOWN TANKS 7 46 MAIN OIL LOADING SIDNGS - 78 FULTER Bgs 1 iR ‘
8. CONTROL HOUSE 2 LRBS > &7 COCUING TOWERS FORGAS 79. WATER WORKS Fi(TER BEDS| . |t
19 R HONATING COLLMNS - PLANT T /B0 GASHOLDER FOUNDATION |. { o
v ANDPUMP L CONTROL - 48 SETTLUNG PONDS . - 8L (ABDA Camp - : af ol
L CHOUSE T us - fiNag PROGUCTS STORGE * o) o RIEG STCRAGE TANke | - L
PO RIBESTHLS . 50 COOUNG Convevoms - &2 GNDER CauarC TANKS = iy 4R
R, BUIANE COMPRESSING & - 51, BRIQUETIE STORAGE. 83 "GASHOLDER PROSABLY for 1 1/
- BOTTLING PLaNT 52 CRANE -© L RESIDURL GAS o oR L T
2. WORIZGNTAL TANKS ~ S¥CoAL oume Py INJECTOR OR'COHPRESSDR- . [ h i
.;i og&;gu %AS;O&DER:_.. . 54, LDAL LOADING DOCKS " HOUSE ' . o fal f'
COLIQUID &R PLANT ... Y5 FEED STOCK 4 TAR DIST. ETe: Forl RIS
o pa eGP GEEIRNE 0N mueS commos e ros| DR S
o s HOUSE T g COOUING TOWERS FOR LT.C. B6. FRACTHONATION. PLANT. - RN L
25 MAN COMPRESSOR AGUSE -~ . FUANT © . . LD 8T O STORAGE TANKS -
27 GAS WASHING - - e B OLTCOFANT 3‘0‘ C‘iéTlLLA?ION pLANf'. :
0. CO: WASHING COLUMNS. .~ 52 - TAR DISTHLATION COLUMNS. 85 ' PUMPS, CONTROLS £TC
(F3.FORMATE WASMING COLUMNS . AND STRLS .~ S %00 DISTIIATION UNITS
0 FORMATE RECOVERY - 59, CONVEYORS el RIS NI,
L LOLUMNS o 60 TAR CONDENSORS - = = - PIPELINES
ﬁ»-umw .vk\w R X
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| SYNIHETIC OTL - 171
~Boéhlen-Rotha ~

'”4;6.4 fB5hl9n?R°thé:uJ

‘,Comgany nraunnohle Ben21n A,.G. (?rabag)

= Location: oouth of the village of Bohlen, ten mlles south of Le1p21g,‘adjacent to
o ‘the SHschische Werke brown coal mine and power statlon. Latltude 510 ll‘-
‘longitude 120 23' =, \ RRE : ‘

TfReference, Layout plen, page 170. Locatlon map, page 162.. o -
" Plant Area; laln plant‘;;ooo X é 900 feet,‘or about 400 acres.;‘NewleXtensionT
8 2,500 x 2, 000" feet or about 115 acres.. e .

- Descrlotlon (a; Process ﬁyorogenatlon, Berglus orocess, of lignlte frOm.the
_ edJacent mlne. .

y(b) Fower rlant A large powerhouse w1th generator hall 72b feet x 77 feet
- and a boilerhouse 450 feet x 210 feet, capacity 230,000 k.w, One of the
"elargest in central Cermany'and sunnlles power over a w1de area._-'

(c) Low Temoerature Carbonlzatlon. There is a la“ge L T. C plant w1th 84
_stacks and having = dally capaC1ty of 7350 metric tons of L.i C. tar-and 3,000
tons of coke.. Of this coke it is reported that 2,200 tons are used daily
under the power station boilers, 400 tons in the Wln{ler oenerators and the\
’remainlng 400 tons sold to other nsers. a \

‘ !'!'iiiﬁiiiﬁ‘. . ﬁ .”“ . - . @ i e i o e

e ¥ . : SRk iy . £ i et
(A gl L2 W LS RISty - SRR S iR

o (d) Cas Nanufac*ure"mhere are three 1n<ler generators and four watergas _
¢ generators., 1There are two buildinegs 1dentil1ed as compressor houses: 270 X 90
'.‘feet and - 5&0 X 77 feet, lhere are. seven gas washlng towers. .

.. (8) Hvdroeenatlon There are. seven stalls, six arrenged 1n palrs, eaoh stall
90 feet x 25 feet | | : . | o RS
.:(f) Refinerv: Tnere are four furnace houses, each measures 47 x 41 feet

- associated with distillation colurins and pump houses; also. pressure eculpment L
- for handling lloueflable gases. hew plant contalns addltlonal refinlng equip-
‘-ment ' _ Q, ) : . , Ry : _

(e) New Plant The new olant was ‘under constructlon in: 1943 and nroduct storage
tanks, refining dlstlllatlon units and a high pressure synthesis. plant, either
llscner-erpsch or hydrOgenatlon polymerlzatlon, appeared to be ‘its sallent o

~features,

!

'”-\(h) lanbaee.J f”ﬂjtn\;t Detells of Tankage - Apnroximete |
Lo 1~f1NoL.of Dlameter Capaclty Total Capa01ty
. Tanks- ‘Feet | ~Tons | Metric Toms
R TR VT TR M 200'-2 14,400
T I o
2 120 gy 12 000 | . 24,000 o
| 2. ' 60‘”-_aj 3,000 ¢ 6,000 - -
L j 3. 48 2,000 | 6,000
,f}'j- SRR B .]‘ 1_200«.; ~ 5,600 .
SR Total | .. 54000 -
nstlmated r‘emac::u,jr 300 OOO metric tons pez-yearestimated normal production capacity; - T
T e
?emarks. lne llgnlte is- suomlied nartly from the" ooen mlne north of the plant ‘and SR A
partlj from the mine at- Zspenhein, also belonglng to A.G. Sachsisehe Werke. R&W AM'
coel 1nteke of the plants around the mlne is approx1mately as follows.‘ o ‘5wﬁ“
T boﬂernoube S I e T T gy 500;;]metric tons per day
“Manufacture of orlouettes for sale . 4,000 o mom s
. Manufacture of brisuettes for L.T.C. plant ;ll,500$y"35»;ﬂ‘,‘"3“ﬂ o
.. Gesworks (Leipzig 01ty gas. suooly,cepacity \ l;OOijFZf:”";-‘"»F .o

‘ 400,000 M3 per .day by Luigi system) B . L s | sl ‘
Total 3300t rotvr
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. s TEE T W Boder house with 2 tali smake stacks © -~ 15 “Distiiation plant (camoullegeds
A - - . A \\ - . A o (o ) A R . B B
Y v'-/_,.,-‘- AR 21 o .. Power generator halin L o <+ 1A Tanks (camoutiaged)

Transtermer station - 0 " S 1B Priemary products tanks camautisged)
Pithead wear -~ - 0T T I7 Destdration grant o c o -0 L
Coal crushing plant-~ - © - 1B.& 19 Gashaiders forstorage of come oven /As

‘&7, Budding for separation at hygrogen from - lcamgutisged) - R A, g/ e
tobke Gven gas ‘ ‘ ) 20 Piantlor generstiannf solvent - ' ' L

"\i.\‘\. ... .

. SCALE

" Feet
500.

Camouflaged gashoider o e S 2h. Eng products tanks {camouliaged a3 siag.
Coat esteact lafrr Doise Lt a0 heat) Nortpof 210 Tws detiliation umis

CRODW. e AW N

1L 10 Hydrogen compressar hiuse: R RPN - Gashdldef'eﬂcloscd|rl.'bll‘s! wall ot
7 = = IS 11) Butding where cuai ailract s neated prar o, 23 COOINR tawers of poserotant
. R .. hydiGenasuon . o 3 Unigentiied Dudding- ’

o ae0 T Tiaon 0 300

12, Two injector houses. " 0 R © 25 Hungings and roaos under Camoutiame neting
13 wydrpgenation stads 0 o 26, Pipm kne Bringing Cobe oven gas i -
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~Bottrop - VWelheim. = .

4.6.5 Pottrop - Welheim

£ ‘plcemgang aunrel A G.

fosimin?

Pt

?lLocatiOn Latltude 510 52' N., longltude 60 59! EQ Zeche Vereinigte Welhelm, south-_p}t

of road from Bottrop to Horst and northweet of rallway Bottrop “to Gelsen~
~kirchen in nlghly built up section of Rubr, L N T

',.Reference Lajout plen, page. 172, Locstlon map, page. 163.“_ TR
"Plant Area: Trlangle, 3 150 x 3, 150 x 2, 100 feet, or epproxlmately 150 scresr

qos .

s.Desorlption ‘(&) Process: Designed as pllOt plant for hydrogenation (700 atms). of |

Pott Broche extract, but probably converted to Bergius hydrogenation process,
Coal supplied from Natthias Stinnes. shafts III and - IV;about 1l mile to the
~north, o B :

(b) Power Plant Large power plant with two chlmneys

"(c) Gas manufacture: Linde separatlon of Hz from coke ‘oven gas. Plant”dimeu;"
'Iszons. 280 feet x 110 feet. | |

{d) pott- Broche Process: Two towers end a fllter nouse (180 x 90 feet for
_P 3. process7 _ _ o | R
( ) droggnatlon. Five stalls, viz.,t

e 2 of 45 x 28 feet
-1 of 85 x 28 feet -
1l of 62 x 25 feet

s of 40 x 25 feet

D Reflnerz Three furnaces (1 large, 2 small) R .
o da) Tanxage Several lerge groups of tanks, exten51vely camouflaged

stimat'd Caoaclty lDO OOO:metric tons per year estimated normal productjmfsoapacﬂal-

4 6 6 Castrep-Rauxel -

' Compary: Gewerkscheft Viktor (owned by W1ntershall Al G ‘and Klocrn*rwerke A.G,) i
'Locnt'ou satltude 510 35" N, ,- longitude 70 2O'IE., approximately two mlles north

of villages of CastrOp-Rauxel and scme eight miles northwest of Dortmund in‘
- toe Ruhr, AlougSLde the Gewerkscheft Viktor coal mine. . -

,‘Qeferecoe, seyout plan, page 174 Location nap,. page 163.,
“rlss Lres: 3 300 feet p ¢ l 800 feet, or approxlmstely llO acres

_,De cr:::;en \a) Frocess: Flscher—Tropsch synthesis, probably both low pressure and_]

_:eaiu:_sressure Operates on hard coal or coke.‘g<

»igg‘gcse oven Plant: Battery 450 feetbng, about 150" ovens., By-products Pldnt:-l
izcludes NEj3 and. benzol recovery and purifioation.

‘;,\:; Towe s :tetlon Boxlerhouse 200 x 1a5 feet Generator hall ll“'x 90 feet

:ﬁl”ées' 1ufecture. ‘00 from coke ovens, supplemented by CO'+ Ho from watergas e
tamc, dizentions 180 x 120 feet, with four generators, uas removal 200 x 90

- Tsst with four towers of 40 feet dlameter._ Organlc sulphur removal 6 towers, .

fee:'e;ameter.

; cnasis: Old contaot oven house Slo x 90 feet probably 30 low pressure
O zedium pressure ovens, New oven -house about sams 31ze. L

isffﬁlis:inerv Dlstlllatlon unlts | T
i'tg?f*sskeue: Total cepacity ebout 92 700 metric tons._p.i. G
tﬂdries There is also an NH3 Synthe51s plent on the slte. _ ] '

xLlcity 60 000 metric tons per year estlmeted normal production capaciwn d

g3
.
ey
5
)
’a
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W’
WW’ %

I % =
@zg f%%W%%“- @zzw
—-—-—-'_V 63 / ‘
| @ SRR ‘f_sam |

Flsche1 Tropsch Plant T 9w »..~_2936AL.E oo an  soomerems|
GEWERKSCHAFT\HKTOR TS RET e e B
' o 500 . ... 1800 . . 2000FEEl‘
CASTROP RAUXEL ;'. o = Hﬁ = =
e e LEGEND © |
~1, 2 Pitpropyards . ";‘32 33, Gasholders i ,' ~55. " Nitric acid plant
-3, Coal handling plant - - . 34. Water gas plant ~ . B6. Notidentified
4. Colliery offices - 735, HpSremoval. - .~ 57. Fertilizersilo. -
.~ 5;6. Pitheadgear ~ ~ -36. 7Gas coolers etc,’-' .- . 58,/59." Cooling towers ' .
.. 7. ?Briquetting plant . 37. Works transformer. .~~~ 60, 61.° Residual gashoiders
. 8. Boilerhouse . station .. 62.+Newbuilding o
© 9. Generatorhall = . /38, Notidentitied =~ -~ - g3. Distillation building u/c o
' 710.-13. Cooling towers =~ - 39.. Coke dump . | - 64. Oil storage |
14, Colliery.sidings -~ - 40. Coolingtowers- - . - 65 Cooling toweru/c
© 15, Conveyors L c o 41." Contact ovenhouse 66, 'Ammonia tank ' :
' 16. Cokeovens . . .. 42 Oil washingcolumns .~ 67. 7 New contact oven hause .
7. Foundation for coke ~ - 43. ‘Activecarbonplant - . - 8. Pumphouse i
-~ oven extension ~ 44, Cooling tower " 69.  Gasholder u/c -
;,18 -22. By-products treatment 45, QOrganic sulphur remova{'- .. 70." Not identified
. 23. Gaswashing colurnps - “46. Gasholder. .~ " . - | 71, Gasholder L
. 24. Blower house and tar' . 47. Cooling towers . .72." Cocling tower
. precipitation - .. 48,49. - Not identified 73 Pumphouse ;
25 Li | o P
e quor tanks o900 Annnonm phntcon1  7; 74, 75 Coohngtowen; _
L _,.26_7 ._l‘By :products plant sulo_-‘ R pressors - ST R 76. Compressor house and.
~.*27. " Codling-towers 51.' Gas washmgtowers L ‘gas storage cylinders’
28, Gasholder .. 52, Ammonia synthess 77, 0il storage tanks -
. .29. Drygasholder .~~~ " plant. - 78. Distillation plant
.30, Pump house 53.- ‘Pumphouse . - = . - -'79. ‘New buudmg RS b
. 31.. Cooling towers - 54. - Cooling towers S _ S R31 -
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- Deschowitz ~ =

'_'4.6;7.'Deeehowitz:eo

._jf Company: Schaffgotsch Benzin G.m, in o | . e
7:¥,flLocation' Latitude 500 25.:‘., longitude 18° 08' E. Deschowitz, sometimes known as’

Odertal, lies five miles north of . Gosel, in Silesia, approximately eight ndles
from Blechhammer. o _ . , _ : o

. T‘References Layout pl&ﬂ, page 176..location map, page 176
‘,:--Plant:Area 5 150 X &lSO feet or approximately 850 acres.,

“Description (a) Process Fischer-TrOpsch syntnesis at medium pressures. Operatesi o
on hard coal or coke R | , _ | , I

,j(b) Power Plant 1 boilerhouse, 280 feet X 195 feot. Generator'halls, one of
85 x 45 feet and one of 85 x 70 feet, Four large cooling towers and an’ Oan
air transformer station 325 X 195 feet. o

£ (c) Coke Oven Plant About 190 ovens. By- product plant includes NHS separattx;
- .. benzol plant., One tar pitch treatment and fractionation tank, 40 feet in dia-
T | fmeter,_capacity approximately 2 000 tons for final benzol storage. |

) Gas Manufacture Watergas plant 205 X 95 feet with new exten81on of 420
<« feet in length (and possibly more), - Wet gasholders 85 feet in diameter, Ha3
v .+ -removal 98 x 90 feet with four towers 34 feet in diameter, Organic sulphur
removal 210 x 65 feet having eix towere 13 feet in diameter. Compressor house

210 x 117 feet.i

o (e) Synthesis Old contact oven house of Open type 143 x 70 feet, extended to -
. 285 feeat, Older section had 48 ovens 9 feet in dlameter lO more added with |
-~total room for about 90, o _ R \ R

‘aoj (f) Bgf;gggx Fractionating and stabillzaticn COlumns,_ May'also“inglude”lubeu, o
*_Oil manufacture., Probablyxm>cracking unit.\~. e o f"‘; R

R :‘(g) ka e: Two groups of tanks w1th the rollowing approximate capacities.-}_
B ._Additiona% tankage is located in Cosel whence oil is conveyed by pipe line.r

Details of gage

1:[No.lon- ‘ No -of ﬂ -Diameter" Capacity Total Capacitzﬁ
. Plan | Tanks - 'Feet ;,- Tons Metric Tons

| as ] 800 | = 2,400
33 700 1,400
.3 .| 800 4o . 500
‘25.'. -”a‘l"400 '.:‘_‘- .lizooo- S
20 0 200 - | 400

g0
- and
8l

45 | 1,500 . | 1,500
22 | 225 | 1,000

'eHQNdH@W

52

;fttf'fl,,‘.;' . . TOTAL . | 8,400

:%e--Estimatedlcapacitxi-60,000'metric1tonsfperﬁyear:eSthmated normal'proddctiondcapaciﬁi"r
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Dortmund : '

;;4;sca“;ncrtmnna;_-

'._Comganz' Hoeech Benz:.n G m. b H.’ o

2 '_ Location At Hoesch in the suburb Wambelernolz., 2 1/2. miles NE of center of Dort-:.. !
~ mund. Latitude 51° 32' N., longitude 70 50‘ E. 'I'he. Koelin-Neoe_esen stesl-
- works are’ to tne west of the plant o e R L

' %5::'Ref9r9ﬂ°eB Layout plan, page 178 Location map, page 163 Ph?tbsrﬂPhu;PseeﬂlVQ;_ o
*{;{]y'Plant Area: 2, 100 x eco feet or approximately 40 acres. T e

?!‘ffDescription. (a) Process Fischer-TrOpsch synthesis. Uees gas from adjacent coking‘?f*
plants. ST - L |

g ~ (b) Power Station 1'75 x ‘70 feet, extended with 8 new section of 70 feet
Includes generator hall and transformer station... e

(c) Gas Manufecture Watergas generators, probably supplexnented by gas from
SPt 0 adjacent coking plant,  Originel building 200 x 95 feet with 6 generators, .
- .~ extended to 305 x 95 feet with three more generators. HsoS removal, 280 x 100

.- . .feet, four towers at 35 feet, Organlic sulphur removal, 6 (5_ pairs) towere |

18 feet in diameter, with room for 2 (l pair) more E s

e () Syathesis: Contact oven ‘house 300 x 90 feet, apparently only of medium
DT "preseure. g 'f?pe (reaction in Open) 72 ovens, 9 feet in diameter_..- L

, | Refiner Tube still house with. chimney, probably also cracking, _wex re—“- i
' --.-movaI 3 Iube oil facilities.;;_:_. S O TR :

_-"_--(f) Tankage AL the northwestern end of the plant are two groups of StOl’&BG
S . tan:cs, camouflaged Dimensions and estimated capacities are as follows -

Details of 'I'ankage

"..:'._-__Ho' . on | No. of D‘iatneter" Capacity Total Capacity
- Plen | Tanks | Feet- | ~ Tons HetricTons o

L leej';'*_jé_ﬂ; :‘{507_“5_~=“?2;000'f;i'3 12, ooogfjaif;f "' -
o 3 o 3d 800 b 2,400 0

"*’7397f911{ff1.']711[360fifn.."fS;COO;-”';f?7;5a£5,oocf-'f;Z‘wﬁ,ﬁff'
“ % | 50 | 2000 .| 800

'§  stipated Capacity: 60,000 metric tons per year estimated normal production capacitg
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Dortmund

= F-i:s'chier'_«'I"I":'(J'I;Sch Plan £
HOESCH BENZIN G.m.b.H.
" DORTMUND

by
3 e

1. Pumgphouse.

2. Cooling Tower. C

3. Foundanons for cooling 1uwer |

4. -Power Station. S

5. Coat elevdlor.. ..

6. Power Staticn extznsion.’

7. Workshop? :

B Stearn pipg. .

8 Vater Gas Plant

10, Binkers! ‘

1i.. Wzter Gas Plant Dxtension
120 Bimeer House. :

i3

14

15,

15,

'Gaé.'?;o'é'l.‘me_. :

Cooling Tower,
Yizt Gasholder.
Gas Pipeline.

‘HZ5 Removal Piant
Cofrane 0
< Durmnps of Feagent. o
{irganic Suiphur Remewzt, -

Heat Exchangers,

- Pipe Brigga.

fontact Cven House,

Leape

CLEGEND

. Werkshop.

27.. Offices etc.
Oit condensation.
Compressor House.
CO Conveners:
COZ Bemoval.

. Bry asholder,
Way removal plant,
New construction.:

- Butene cyhinders,
Cracking Plant?

- Butzne cyhinders,

L&,

43

r

&4

a5,
46,
47.

01l Storage Tanks SRR
& Tanks 2060 143,12,600 8981 5.
3 Tanks  80G.M32,5040 BBLS.
O3 Storage Tanks = e
3. Tanks 2,000 M3, 12,600 BBLS.
1 Tank 3,000 143,18.900 BELS.
Cverhead pipe line.. . o
42, 43, Cosl:ng Towers.
Degassing tower, -
Conting tower, 7
Residual Gashoider,
- Reil sigmgs. ‘
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. Gelsenkirchen

o '»-"nydrogénation Plant
 GELSENBERG BENZIN A.G.

| GELSENKIRCHEN |

LEGEND -~ . = -
COAL MINE
POWER STATION
WATER GAS PLANT o :
HYDROGEN CONVERTERS - - - '
COMPRESSORS - .. & ..~
CO AND CO2 REMOVAL
CIRCULATORS ' !
INJECTORS : . -~ .. . . o
PASTE PREPARATION O
S STALLS . = o
11 CARBONIZING OVENS- . o
12 PRIMARY PRODUCT TANKS - o
13 FINISHED PRODUCT TANKS .
. 14 PIPE LINE FROM CENTRALKOKEREl. ...~ -
io U NORDSTERN - ve oon o '

Vb . Lo
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- Gelsenkirchen '

4.6.9 ‘Gelsenkirchen f o

‘Comgang Gelsenberg Benzln n.G

 ":Locat1on( hd jacent to Pordstern III mine, on the portn side of the Emscher Canal
northwest of Gelsenkirchen in the hlanly built up area of the Ruhr. LatltuaegH
519 32' N., longltude 70 03" E, : L - Eh

: R,ferences Lejout olan, page 180. Locatlon mao, page 165

: rlant area: Lrlanﬂular shape 4, 500 x 3, OOO feet or about 160 acres.

\ Descrlgtlon (a) Process: Hydrogenatlon of bituminous coal and H,T.C. tar at 700

h atms.by Bergius. process, Mine and power statlon located on west side of plant

- ana separated from 1t by the oolllery s1d1nps Conveyors connect the mine with
| the ges plant, : . _ | . .

(o) Power r1ant 580 x 307 feet 3 chlmneys, 4 cooling towers 84 feet 1n dla-'
. meter. 7The colliery also has a gmall power station alongside the southern o
w1nd1ng englne nouse W1th +wo coollng towers, 30 feet 1n dlareter. e $

(c) Gas Plent: There seem to be. three 1ndependent plants

g (i) Direct’ ga51f1catlon ‘of coel (probably Winkler type), bUlelng 90 X
B 70 feet g columns, gasholders 9 feet in dlameter. - . | .
i~éw'; R _( )'%atergas plant: 20 generators in line, 450 x 72 feet 2 gasholders,'

143 feet and 90 feet in dismeter, respectlvely.

R (111) A third slant erected between Narch 1940 and March 19&1.' Bulxdlng |
e A 100 x 40 feet with 4 chlmneys. It is suggested that the gas plant is
S - S over31ze and supplies Huls with gas tnrough a- plpe line lalo in l@ﬂ

( ). Hydrogenetlop Comoressor house bOO x 87 feet, probably lﬁ compressors
Mumber of stalls: 12 (& pairs): 5 pairs at 39 x 30 overall, L palr at. 107 x
| 30 fr. overall ,aloonlzatlon of re51due & ovens at 47 X 37 feet

,(e)'sefln*ng Ilne furndoes w1th fractlonatlng columns.- There 1is a‘seosrete Qe
" section for the working uy of llght ends that may 1ncxude a polymerlzatlon or‘
a‘kylatlrn plant. - . . , | ;

iRt utorags‘ianﬁs.ﬁ‘-ﬁnetaiis;gg*Tankége,-«Agproximate

e

' - s R | “Total: -
“No, on | No., of | Dismeter | Capacity | Capacity
. Plan | Tanks |  Feet | ‘Tons Metric Tons“
[ — e T -
~ Frimary products =~ ;113,_ ;w80 0t 3,000 30 OOO
' {ntermediate products | - 12 g 1 80 | 3,000 | 37,000 e
R | R 2 30 L. 800. | . 1,000
<+ Finished products | - 13 4 | 9 | 6,000 | 24,000
ST R ' R BUNEES R 3 2 45 - 11,500 | 3,000
B SR 4 30 - 500 | 2,000

.5 undrles The syntnetlc olant is connected by pipe llnes to the
- - ber plant and the Gelsenberg Benzin 4.G. synthetic plant at Gelsenkirchen. By
‘thils means raw. or pure gas can’ be transmitted from any one plant to anotners_,‘*

g and t#il gasges sent to Hils from the synthetic plants. There are. also pipe”

';ﬁQ‘ ~ connections with the coke oven plants at Zineckel and from’ Scholven to the:

Fen . Bergmannglueck power station,: This latter: belleved to convey tall gases from -
RN ltne syntnetlo plant to the. power statlon.;‘ R L
3 -

: anntaipl

uls synthetlc rab-

mstlmated Capac*ty SbO 000 metrlc tons per year estlmsted normal proauctlon capaon%_‘_{ﬁ
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¢ Holten-Sterkrade

" FISCHER-TROPSCH PLANT -
. RUHRBENZIN AG.
AT |

HOLTEN-STERKRADE

0 o o - m WEITERS

/

_ - LEGEND
~ 1, Sotvent Plant -
. Fischer-Tropsch Catalyst Plant
. Sulphuric Acid Tank
Labor Camp .~ - |
Offices.. =~ e T
Cooling Towers = o
. Boiler House and Power Station-

" 8. Transformer Station :
. 'Linde Nitrogen Plant -
10. Compressor House for Ammonia |

Synthesis Plant . - ‘

11. Fertilizer Silo - " -

12. Maintenance Workshop -

13. Ammonia Absorption Plan

14, Nitric Acid Plant :

15. Dry Gasholder - - '

16.- Main Gasholder ..

17 Storage Tanks
.18, New Refinery
'19. Workshops

20, Water Gas Plant
.21..Gasholder : SRR

22, Underground Storage Tank?

23, Main Refinery =~ - C
- 24, Lube Cil Plant

25. Lube Qif Storage Tanks

26, Fractionation Plant- -

27. Activated Carbon Piant .

-28, Covered Gasholders.

'29. Butane Storage -~ . - -

30, Stabilizing Butane & Propane--

... Columns and Pumphouse - -~

3l Condensers . " -

32, Contact Oven House -~ -

33. Sulphur Removai Plant. .

34, Installation for Removing Organic

" Sulphur Compounds from Gas-. “.} ' -

35. Storage Tanks = S

36 Cracking Plant .-~ .~

37 Laboratory - . .

38 Power Line: . " o

39, Canai Uinder Construction
40, New Plant Under Construction

4] Storage Cylinder lnstallation. = T

42, Foundations for Storage Cylinders | . "~ <
43 Autpbahnc o e e T

00O IO L e L B
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F olten flgferkrade e

© 4.6,10 Holten - Sterkrads

‘Comp z Ruhrbenzmn A G

'i'ﬂfLocation On road between Sterkrade and Holten, about one mile east of village of”
Holten, latitude 510 32! N, longitude 6° 48' E,, in the Ruhr, approximately
_three. miles east of the Rhine, nnnex‘to anmonia and chemical works of Ruhr-._-‘~-

chemie A, G..:v

References. Layout plan, page 182 Location map, page 161

F Plant Area. Triangle 3 700 x 4 lOO x 2 250 feat, of which oil syntheeis section, )
in southern part measures 1, 500 x 900 feet or. about 27 acres. 3 SRR |

Qﬁr_ Description ( ) Process. Fischer-TrOpsch synthesis frcm CO-* He. = |

(b) Power Plant Serves both chemical works and oil plant

-g](C) Gas nanufacture' Two groups of watergas generatora,‘l with 7 generators and
-1 with 6 generators.. Gasholder 110 feet in diameter.. Cooling tower 48 feet -
g ~in diameter, HzS removal 8 towers, 36 feet in dlameter. Organic sulphur re-
3 moval (Feinreinigung) 12 towers, 18 feet in diameter, There 1is also & Linde
" plant. The watergas generators seen to point to an ‘insufficient supply of
__3“ .+ coke oven gas to. meet the requirements of both tne NH3 and the Fiscner-TrOpscn .
]

'“Plant.,

(d) Synthesis. Contact oven nouse, 540 x 115 feet, with probably 90 to 100 o
low pressurs ovens, 60 of whicn may be for-first stage, 50 1n second stage and~“

-a; p[ ;~e standby.

18 feet in diameter, ectlvated carbon

e e) Refiner . Two groups of condensers,
~ ~plant, stab%liz1ng, propane and butane columns, fractlonating plant for pri-‘

“'mary products,,T,Vin craoking plant, lubricating oil plant o

'.,'(f) Tankage‘ Approximately as follows

. | 'l'metrio;Tonei :
Lube oil'storage{”“_-*f';1437121fn‘ g
Finished product. . 125,795 .
‘Primary product «_,33. 2,998 -
© Total. . . .]33, 465;_;7‘1“;:r

NVVTnere may aleo be some underground storage tanks.if"ﬂ;rV

L | p-(g) Sundries There 1s quite some unidentifled new constructlon extending to
w . ~the. northwest'which geems connected with the 0il plant, There is also ' a -
catalyst.plant, one of the three in.Germany (the other two being at Schwarz- :

 heide and at Lutzkendorf)

A Estinated Capacitx 80 OOO:metrio tons per year estimated normal produotion -
” -i_capacity.cn._,‘n, o S o S . S
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‘Homberg

dbhwr  LAAL C Lo UMV de Ll

- SYNTHETIC OIL

Fﬁscher ’Tlopsch.Pﬂant
RHEENPREUSSEN G.m.b. H.

HOMBERG

2(’)[-;‘39'55-(,:. i ‘:'?—'C(K,) — f??i‘:‘..',:'?pq“::.—:?:_(i)g'EET
L LEGEND
C1: Tip-héap : .~ 21. - Boiler house ~ ‘43. Cooling tower - half dlsmantled 64, Cooling towers. -
2. Pit prop yard 22, ‘Wet gasholder 44, ' Cooling tower ~ partly dismantled - g5 Condensers
3. Filter tanks? . .23. ‘Storage cylinders - 45. Cooling tower {intact). .66, Excavation o
4. Lamp rooms etc. . 24, Benzole fractionation, ~ ', - - . 46.. Cooling tower (inactive) ' 67, . Active carbon plant.
5. ' Colliery offices - . 25. - Ammonium sulphate factory - 47...Benzole tanks ... 68. Workshops .
6. Mine headgear 26. Tarstills. | : ..+ 48.  Destroyed gasholder . . 6G.. Distillation plant .
7 _Colluery sidings" con 2l Condensation & tar recovery 49.  Pump house . - -+ 70.. Storage gylinders
.8, _Madern coke oven plant and, + 28, Codling tower = .. B0. Wet gasholder ~71. -Laboratory or workshop
. crushing plant - . 29, - Water purification? ... 51.: Water gas plant_ .72 Main offices -
9. Coaling tower.: : 30. Mineral dumps ' 52, Blower house’ - 73 Packed products shed ~ -
10. . o™ coke oven plant 31, "Pitch bays : : "53._: Converter ‘unit’ - .74, 75,76, 77 Distillation piants
11. - Crushing and loading plant 32, Pump house: .54, Water gas ptant 78. Olistorage tanks . -
. 12-. - Distiliation unit* J 0 .1 33. Parly dismantled coolmg (ower 22 ‘gun;:n h(:use_ ‘ o %-‘Pnt gggg mg %g 588 ggtg
13." ‘Storage cylinders .0 '34. . Cooling tower = .~ . Cooling tower. 1 Tan )
.14, Notidentified =~ '35, Boiler house 57. “Nitrogen plant’ % ¥an}l§ I, gggmg : g?gg ggl[g
15, Wet gasholder 36 - Covered loading bay 58. Let down point.. 1 ngk‘ 200 M3 . 2’520 BBLS. -
'16. -Loco. coaling tower: . : '37. Pump house L 59. . H.S removal - S 42 Tanks 200 M3 - 1.260 BBLS.
17, Pitch bays .- : .38, HS removal boxes 60.. Qrganic sulphur removaﬂ S 79, Vacant tahk site
18, Ammonidm sulphate prPah’mOﬂ 39. Drygashoider =~~~ '61." Catalyst recovery ‘ 80 Offices
19. Cuouling towers - . . 40, 41. Linde plant ~ 62, Contact oven house~ <~ ) 81 Covered andmgbay
".20...Not identified- - @ - Co "4‘2‘ Cylinder Storage ' 63. Condensation columns - .. -

: R‘28,. '
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4.6.11 fombers

omp‘ang Rheinpreussen G.m, b H.

5 Locat:Lon Homberg, latitude 510 23" 'NI., longitude 60 38' E, weet of Deieburg ad- .
30111111&, Rheinpreussen Haniel coal mine Shaft V to the NW, 1- .3/ 4 miles west of

the Rhine in the angle formed by the Rheinberg-hrefeld and Du:.sburg-l’leve ,
railways. ' | R ‘ S

'-Reference Lajout plan, page 184= Location map, page 161.

Plant Area 3 200 x 3,000 feet or approximately 220 acres.

Description (a) Process. Fischer erpsch synthesis, probably both low preseure

- and medium pressure, oneratmg on nard coal and coke, Shaft V of the Rhein-

‘preussen Company's Haniel mine adjoins the plant on the northwest, Coal goes
~ directly from ‘the pit head to the coking ovens. The co}ce oven 2as may possi—
bly be supplemented by gas from tne Ruhr gas g,r:l.d | o |

' g'(b) Power Plant: Small boilernouse and generator hall

(c) Gas Nanufacture' Two waterg,ae plants, each with six generators ’I‘wo .
‘banks of coke ovens, one of.1,100 feet with about 300 ovens, one of 430 feet
~ with about 130 ovens (modern), and- benzol, etc., recovery; possibly
. ~ethylene recovery through deep coo?ing, tar separation and treatment, ‘HoS

| ~in dlameter. Organic sulphur removal 10 towere 20 ft in diameter.

-'-(d) Sgnthesis Contact oven nouse '?90 x 120 feet, probably ZOO ovens (2 rows'
( ) Refmerg Co'ltimns w1th heater‘ houses;_ etcProbably "aleo_" | lube.' o'i_l mann'_é
;facture.. R . ‘:_;- e L ga‘_f=.. S T T - e '

. (f)Tankag Storage tankag.e C&p&CltleS, approxmately

Details of Tankage S

o _Diameter s Capacity - -
~ Number | Feet . (Netric Tons] -

1 | 80 . i 4000 "
1~ | 860 i 3,000
1| 40 | 1,000 o
1y 3% . .s00 .
o1 | e T 400
12 |20 | 200

oTomaL - | 11,300 -

| ,nstlmated Production 80,'-10.00 metric -_t_on's '--P_Qr 'ye:'a"r eetimated ?_'nofnai"”pro'ducti"on-

capacTty. I

removal of coke oven gas in 10 boxes. HpS removal from watergas, 8 towere 45ft.
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Kamen - - .

4.6.12 FKamen

 Company: Chemische Werke Essener Steinkohle 4.G. (This plant has also been referred
| to as belonging to the Kamen Essener Verein ¥onople A.G.)., - o

~ Location: 2-1/2 miles northwest of Kamen, latitude 51° 38' N., longitude 70 38' E,

' | Kamen lies approximately ten miles northeast of Dortmund, midway on the

 Dortmund-Hamm road., The plant adjoins the Monopol Grimberg Coal mine, shafts
I and II and the Lipp Canal is one mile north. o : .

: :ReferencesﬁLayout-planbelow;'Location.mhp. P389 153§ :.

" Plant Area: 2,200 i.lgaooffeet or‘approxiﬁately 90 acres. .

 Description: (a) Process: Fiééher4Tropéch Synthesis,,probably at atmospheric presé

: “sure, .Operates on hard coal and coke from adjacent mine. - ' |
(b) Power Plant: Sﬁall\ﬁower.plaht;lQCated-alongside the coal mine is fed by
convsyorvdirect from the colliery., S 3 S

{c¢) Gas Xanufacture: Northeast of the colliery are the coke oven batteries B
{No. 19 on layout plan). Thesse measure 630 feet in length and are reported to
contain 140 ovens., A cooling tower ig situated at the eastern end, connected

~ by conveyor with the colliery com- . — - - e
plex, There 1is a central quenching " Fisther-Tropsch Plant =~ 7 " : N
S e e e CHEMISCHE WERKE ESSENER = . ‘ eg;?ES

- tower.
| R R . STEINKOHLE A.G.
~ Volatile products from the coke . .~ CKAMEN (near Dortmund)
ovens are passed to a small by- T e
 products plant {23) where benzol, B T
tar, etc, are separated, but are - P S

' probably exported in the crude state
o for‘treatmant elsewhere.cfCoke‘0ven'
- gas is stored in two gasholders (19),

~ each 75 feet in diameter, For hy- s
~ drogen supply the works has a water- i
. gas plant consisting of two bulld- L4
-~ ings, one containing the generators ' %

© (1) apd the other the blowing ma- ' . A

chinery (2);j The,generator‘building =
(330 x 82 feet) apparently contains -

" eight generators, and has a high :
‘western section containing bunkers.
The -blower house measures 200 x 45

D

N
§x\\v\{“\\\\\:\ N

HS
A
W

N
SRR

 feet. A cooling tower (20) and a P .
) gaSthder (22)\measuring‘125ifeet in raﬁégf’m%é%%%g%%slﬂ ’ ST ‘éﬁ%ﬁ
' diameter are gituated a short dis- oot '\ TR  %@%%%‘;§{x
. tance to the east, An L-shaped I, e DR <
building neardy (3) is probably a B T - S
control room and pumphouse. The gas - | - L AR o

' M‘!ereis

- 'ig pasgsed to a hydrogen slphide re-
. moval plant (4). 'This is a “uailding -
- 470.x 130 feet with eight towers, .. - = .

300 AG 500 o
PTG L N P Sane

LEGEND

. each 25 feet in dlameter, These are R o SRR
' served by agantry or portal crane Lopmetmre 0 T
- (fof remewal of the reagent) s 3, Pump & Contral House 15 CoalMine . .
LoMEES L e S T . "4, " HyS Removal P .- 16, Power Station .
N R : B e S 5. Organic Sutphur Remeoval .~ = 17, 'Cooling Tawer
The ‘more. northerly part Of'. the ‘ ;Z- goma'ct Oven House .~ : ig gokeHO;J;n Battery -
o 2 I 5L , - : _-7." Condenser Columns’ -~ * 19, Gas Holders
building is occupied by organic sul- 8. Actusted Conon Pant 20, Coling Tower
. CER : —h : 9. Residual Gas Holder -~ - . 21 TipHea :
.,-phur . removal’ WitnEight columnsl o 0. R:!s:::raylkresa Qlder S e 6:5 nge’

——

- each about 7 feet in diameter (5). o 'x.m$qyﬁmm$m%~‘xy‘rggafmgﬁﬁmf” :
- ; L X Ca AR : anks (Camouliage e . = ices -
* These are probably served by the o ,\.rmwwmmﬁ;g-.u-"x.mmgnmy.;

L .. Tanks cCamoquaged) Sl SO

© same crane as the hydrogen sulphide

T
N




--‘i:[meters apart.
" Allowing for standby ovens, not normally on stream, this would give an annual

:__production of about 60, 000 tons.‘;‘,

-;“QYNTFETIC OIL {-piev,"ffﬂ

Kamen

~-fg removal columns.. Columns alongside this plant may be for the conver31on of a
j_prOportion of the carbon nnnoxide in the synthe31s gas to hydrogen.f R

o {a) §znthe31s The oorreot:mixture of carbon monoride and hydrogen is passed S
- to the contact oven house (6)'which 1s a building‘measuring 410 x.lOO feet.__-*

From the presence of condenser columns, en activated carbon plant and other o

"deteils, it is deduced that the plant uses the atmospheric pressure process,

The ovens for this measure 2,5 meters wide and are spaced approximately 0,5
‘There would, therefore, be room for two rows each of 40 ovens,

 Two tall columns (7) at the end of the contact oven hnuse are identified

as condensers, From them & pipe leads to the activatea carbon plant (8), near .
" 'which are situated two residual gasholders measuring 60 and 40 feet in diameter, =
- respectively. 4 pipe connection allows for return of resxdual gas for recir--.-

| culation._.,__, . . S S - e -

Overhead pipee lead from ‘the condensers and Trom.the activated carbon plant o

B -to the refinery section {10) occupying an- area 500 X 270 feet and is believed
. to contain a cracking unit.‘;“ - SRR ‘ . S |

(e) Tankage Storage tanke capacities are approximately as rollows

"ffnetails7of;rankaggf'""

'.?.ﬂﬂﬂﬂ;':-"5-h";m [ I -Tons | ‘Total
- No, on | No, of | Diameter | Capacity Capacity
- Plan | Tanks |~ Feet ~Each |Metric tons

T R

w0

ITIQ;OOOrpﬂi.

'“'{fig,'ifi~f

RIS

80

I "-‘e ooo._
3,000
1,000

8,000
'";3,00059fr-"'

3;0001 |

T 0 .tj a‘_._i

16,000

Estimated Capacity 60 OOO metric tons per year estimated normal production pl

capacit" .



- 'LEGEND o
7 Boiler houses © . . . 719 Cabiifuge house R
. 8 Probable water purification plant .- 8D Pusibly pasle preparation
9 Powerplant - R . Bl Cubonuing ovens
10 Brown coal diying plani N S 8284 Lel down system .
11-- Fuelbunker - - . . ST o 85 Utknown. - . 5
12 water tower - 88 Ligwid bhase distillation pfant .
13 Winkler generators .~ - 8788 Pimary products tanks '
14 Brown coal drying plant oL 89 Unknown o
- . 15 Gas centrifuges T 30 Prbable pump house - S
. 18, Sulphur removal B e g Gashatders p’nssiblyfbrsepa;ated_gases'f :
A7 'A:mmonium sulphide distilation-columns . g  Hurizontal cylinders, possibly for -
1B WVatergasplam . L - istoctane . ) . L
19 Water gus hoider T 93 Huizontal eylirtders, possibly for
20" Water gas plant - S o “butine and propane - .
21 Producer_éasp!dht R S % Positle selective polymerisation plant .
22 Hy_druglen‘cdm;ict'oven houses . .. 95 New hydrogenation and compressor S
23 Linde oxygen plant. - . hoe - Lo e
S 24 Setthing tanks S % '_'IVapur_Dhas_e distillation plant
. 2‘5 _G.BS‘.COITIDTESSEUB I : 97.98 UI.SII”BIIOH fitants - .
2627 Compression and carbon dioxide - = © -98104 Final praducts tanks
28 Hydrogen contactoven house . 10 ~Gasholders . -~
29  Probable compressor house . . . 11112 Stoesyarg - . .. 0 s
30 Probable compressor house . C U3 Cotling tower under construction -~
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31 - Ammonia abSo'rptipn.hpuses oo HAe o Stonge tapks .
32 ! Compression and carbon.monoxide . 15 Buillings under construction S
o qemoval oo o R 16 Possble condensation or absorption
. 33 Ammonia synthesis o Collo e tewag T e e
"' 34.. Probable pas pump house T b Builling with cotumns ~ .
35 . Compressor house or Linde liguid air . 118 Probsble office biock -~ -
ce o plamt T L : oo 119 Buildings with storage tanks .
36 Ammonia synthesis -~ 1200 Tanig S A
37 Unknown - S T 2122 - Newbuildings . R
©.38  Ammonia liquor tanks LU L1237 Hydugenation stafls -
38 ¢ Maintenance workshops. B 7 N Inieclor house
40 Workshops and storas S 125 " “Cooling fower .
= - 41 Stores yard L . 126" Prababie pump house .
=] 4243 _Plant for formaldehyde or hexmethylene . - . 177 Unkngwn . T W
© o tetraming - coET 128 - Buildng with columns and cylinders
44 - New addition to 482y - : Ca e .- 3ss0tiated DR _ S
] 4547 - Possible methano) or isobutanol -~ - ¢ 129-130 Unkngwn T
- synthesis butidings . - CU 13L . Horinntal eylinders
1 . 46 Possibie distiliation buildings o 133 Newhiilding -
A7 Seeds o Lo 13 Wet pshelders
48 - Distufation columns > - LT 135 © Cooling towers
.49 Probable Linde liguid air plant .. 136 Upkaown .. . Y
- 50 " Unknown AR e 137% " Cooling tower under constructton - o ]
5L Storage tanks S ‘138 ‘Probabte workshop . | '
.- %2 Gpsummit - .o 1B Newbiltng .
I 83 Ammonium sulphate manufactyre 10 Probabiy foundations for generator .
94.55 Ammonium_sulphate sios - . house’ ¢ . SU T
- 56 - Calctum nitrate plant . < 13" Boilerhouse under construction

‘I:L:MI:"‘ / // /K'Jf/”;// ‘// . 87 Calcrym nitrate'sito < 142 Extemionto14y . . . . |
SEe LY " X Ty lium nitrate'silo . for cooling tower
. wa ?'A//‘/f ’7’%///// J/’///Fé 58 59- - Ammonium nitrate S S : .143 : Founda_honsl Or cochng P
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.Possible nitric acid.plant - . _ © 144 Building with herizontal cylinders
LEUNA ‘:/Z/% '/, -~ B2 . Phosphale fert:lizer piant -« - - S 145 Line olt_ract:onahng_:lco!u_mns_

s, 63 Possible Petersen sulphuric acid piant -146-147 Unknown . BRI
"//’/5"%////4*‘ 64 Tanks for sulphuricacsd - Lot Y188 Building with pessible gas washing -

%//’/ X 85 - ‘Main oftices. .~ S TR Ta t'owersv_ P S
AN /, <86 ‘Smatt building u der constructlon ™"~ " 149 Proballe transtormer station Cl
\ ‘s . /f,é: 67" Storesyard . o PRI E 11 N Botler house of waterwarks: L
A A7)0 68 Unknown e s S L1 Pumphouse -

"// . 69 Water tower . - L U152-155 Filteatin houses R
///{’/ 70 Wotks Casing I T Transhmer and switching stations .
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“* ,Mee - STNTHETIC. OIL

ieuna B
VVf‘4;e;13ffLéena][f-ff'“ |

-_f omeanz. I G Ferbenindustrie A G.

*f}fLocation Leuna, latituds 510 18* X., longitude 120 00' E., is Tocated two ‘miles
o gouth of Merseberg and about one mile ‘from the Saale River. It is approxi-
metely ten miles south of Halle,. The mein line railroad from Frankfort to

s Berlin borders the plant | | o
'orReferenoes. Layout plen, pages 188-189. Loeation.mep, page 153

}Plant Area Two miles X 2/3 miles (850 eeres) | Includes chemical works as well as
synﬁhetic oil plant.:_au, Sl . SRR o

kddDescrippion (a) Procesa: Leuna is the largest fixed nibrogen plant in the world

- at the rated oapacIty of 850,000 - tons of nitrogen per year and naving numerous
- .0other chemical Operations in addition to the synthetic oil plant. The Bergius.jf

';ﬁ}process hydrogenetion plent operates on. lignite and L.T.C. ter._

‘f.;f(b) Power Plant There are five old boilerhousee ioccupying an ares 5 800 feet.
-~ long by_§0 fest wide, and since 1935 a new boilerhouse was bullt near the
- . synthetlc oll plent, 575 feet x 165 feet, The latter is reported to generate

steam of 1,500 pounds pressure, The plant. 18 also connected with Gross Keyma;,;;ff

~ Gross Korbetha, Schkopau, and probably with Bitterfeld Golpa, Bohlen Rotha, .
o Moelbis and Ober Beuna. R | LT T I

' (c) Gas Manufacture: There are two watergas plents end two WLnkler generators,;4'“5

and prior to.the war a great deal of producer £a3 was produced for fuel and

'“F-the generatlon of power with gas engines. ‘These plents Supply the whole works, o

‘"fld) “xdrogenetion- There are two rows of 18 stelle, one of which is used for d‘fe"

”jsyntheels vessels and the others for heating furnaces, etc. ‘Each stall mea~
. sures 36 feet x 30 feet, The synthetic oil plant operated before the war at. .
200 atmg. pressure which is somewhat less efficient than the more modern plants;,'

‘-“_The plant is designed to Operete on brown coal ‘and L T, C. tar..'-.
(e) Refinerg. There is considerable refinery equipment.' S
(f) Tenkege Known tankege is approximately as followe:d_r,'o

Metric Tons"i

| ?rimarrloroduct"'i u~_18,600.“.,°‘u

‘,_; Finished product a2)200
. Total 80,800

. Estimated éa.pacre;mo,ooor'm_emc tons per year estimated normal production capacity
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'f;;fCompang"?intershall A G

is connected by conveyor with.south end of Lﬁtzkendorf Grube mine.:ﬁ;;}~-

?"1f;faererences Layout plau, page 192._ Location map, paee 162

= f;Plant Area One mile X l 740 feet,_or approximately 210 acres.-

dl”‘stescription._(a) Process: Both hydrogenation (Bergius)land synthesis (Fischer;'-s”
- Tropsch) processes are employed within the Lutzkendorf plant Operates on-.
o lignite (brown coal) | | - o

{b) Power Plant Boilerhouse, 400 x 70 feet built in two parts--old part

E brown coal briquettes., WOrks also draw electricity from Gross Kayma power
'pstation L _ S o . : L .

__,[( ) Flscher TrOpsch (1) Gas manufacture four Winkler generators at lOO x pt'
**;5,100 feet or: Bamag pattern.: Two wet gasholders and one dry gasholder. j:--~~

S (2) Two contact oven houses, 306 x 80 feet and 415 1:80 feet, houses being D
isome 3“0 feet apart wnich may be used for extension.: Five towers.ﬂ e

(d) H droﬁ?n&tion (l) Gas manufacture: Hg drawn from Winkler generators o
. mentioned above. Hg_storage 100 fegt 1n_diamﬁter.l Compressor house 190 x
70 fest. | T e T T T SRR N

T (2)‘§xdrogenation eroper One pair of stalls, stall size 36 x 27 feet.lr“~ e
- .Reaction vessels 40 to 50 feet long, 5 feet in diameter.p Suggesting 700
.,-atmOSpheres.o_, . o B R T RS [__ _ s

;lfltion.. Yay nclude lube oil production racilities and iso-octane.j-;l;p

Sl _i(f) Tankage Tankage is enormous. Apart from.sizeable tankage in various :
P 7 parts of the works there is a tank fanm of about ?5 000 metric tons capacity .
| ~on the north side of nydro plant IR . S

Estimated Caoacitz Fischer-Tropach plant 80 OOO metric tons, hydrogenation plant é.
- 125, 000 metric tons, totaling,aOS 000 metric tons per year estimated normal o
production capacity. R T e | S S A

ey

r

 Litzkendorf =

flf procat1on Two miles east of villags or Mﬁchlen, katitude 510 17'QN' longitude
7110 52 E,, approximately 14 miles SW of Halle in Central Germeny, Plant

330 feet, new part 70 feet, Gensrator house 400 x 20 feet, Fuel probably pd;,j

'7I(e) Refiner H Two furnaca nouses,_two columns for distillation and stabiliza-l‘ :'
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'ﬁ “Magdeburg

4 6. 15 Magdeburg L

ompanz Braunkonleeaenain*A'G (Brabag)

'Location Plent is located in Rothensee, latitude 590 11 Ney longitude ll° 40' E., =
a suburb four miles NMNE of center of Magdeburg in central Germany.  Plant lo~__.

-cation 1s east of the Zweig Canal and 3/4 mile from.the freight yards of
Qothensee. . s : ‘ o ,

"Plant‘Area 3 300 x 1, 600 Ieet or aoout lOO acres,

"._'Description. (a) Process Hydrogenation of. brown coel tar by Bergius process. Plant

has no L T C. plant and draws its tar from outside sources.

{b) Power Dlant Power and steam is drawn from the Mikramag station located
on the canal about l/d mile away. ‘ - | |

‘(c) Gas Manufacturs: (l) Tne ges generation and treatment section occupies
‘the Southwesternmost third of the works. Gas 1is produced in three Winkler..
,‘generators {Nos'. 8 and 11 on layout plan) Coal is brought in high capec1ty
. -wagons to the plant (No.. 21), which oresumably crushes it and- elevates it to
“a high level conveyor, from which it is discnarged to the generators, . A
branch conveyor connects the generators to tne main conveyor. o e

. (2) ‘The generators are’ blown witn oxygen. Two air intakes (Nog, 36, 93)
‘onopposite sides of the plant (for use alternatively according to the direc-
tion of the wind) deliver air by & large diameter plpe {No, 92} to an sair

liquification plant (No. 26). This measures 200 x 92 feet and has two towers

. on the roof which may be for cooling. ‘The plant discharges to.three gas- '

' holders {Nos. 13, 20, 25) of which the largest, 100 feet in ‘diameter (No., 20), ‘

" hes a connection to a small pump and/or motor house and thence to the Winklers.v

\Tne other holders each’ measure 45 feet in diameter.‘

s ( 3) . The generators occupy an’ area approximately 205 >4 180 feet At the
northwestern end are the tall cylinders in which the coal is gasified, and
from -them sloping tubes &~ 1/2 feet in. diameter run down towards dust precipi— :

- tators 'and gas coolers-and a blower house (No. 9), From the letter pipe oon-:ﬂ

: nectlons run to a raw gasholder (No. 4) llO feet in diameter. e o

o (a). Low pressure plpes connect tne Taw. gasholder to the st removal plant
: (bo. 12), This has five. columns each 40 feet in diameter and 1s served by a
- portal crane (No. 13) which renews the reagent from the oxide dump (No. 15)
and - -discharges spent oxide into trucks by way of a traveling hopper (No, 14},
~The sulphur removal plant has 1its own blower house (No. lO), connected to it
, by a -double low pressure pipe line. S _ .

: (u) The pruified gas is passed frOm ‘the oxide columns to the conversion SR
plant {Nos., 17, 18), It goes rirst to the group of four 10 foot diameter col-
- umns . {No, - 18) in which it ‘i1g saturated with steam, and -i1s.then led through the -
~ 'seven conversion columns (No.,. 17), each 15 feet 1n diameter.. Tnis plant is ‘
‘served by 1ts own portal crane, e S o |

: ‘ (6) The gas, now" con313ting of hydrogen ‘and carbon diox1de with traces of
" .carbon monoxide, is passed from’ tne columns (No. 18) in which it has been
cooled by heat exchange direct to the kain compressor house {(No, 27), This
building measures 282 x 97 feet (including. a low gection on the. eastern side
- which may house’ controls) and is unusual in that it serves for compression ‘in
. ‘addition to gaswashlng, and hence houses gas compressors in addition to the
'1n3ectors required for the water for CO2 removal and for the formete for CO .
‘removal. Three pairs of narrow" columns,each two feet in diameter, and three
‘columns {No. 29), ‘each four feet in diameter, are situated at the northern .
-angle of the building. ~The- former are. probably for CO removal and the latter

References Lsyout plan, page 194 i Location map, page 195.‘jPhotograph, page_lgs;:E“
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© Magdeburg (Continued)
for COZ‘rémbvaif“ de c51uﬁms)éach 1% fest in diameter, (No. 30) at the west-
| ~ern angle of building are identified as for formate recovery.. | ‘ .
| T(d)fﬁydrogehatibnf,(l);Tné plant has three pairs of stalls.  These pairs each
 measure 68 x 24 feet without the external heat exchangers, ~ The presence of . -
~overhead pipe;connections_tOjtne‘hydrogenation vessels prevents appraisal of
" the Qumberfof.Vessels:injanyjof_tbe_stalls., o Lo S

 ‘ ]‘(8) ?arél1el*with£and north offthe'stalls‘ié-thefiﬁjéctdf'hbusé‘(NO} ﬁéjjﬁf,
This measures 360 x 66 feet and has a number of catch pots along its southwest-.
ern side., ‘A pipe bridge runs along the southwestern side of the house, and ==

 is connected with esch of the stalls by means of & trench.

. (3) The letdown units have not been definitely identified, but the unit
(Mo, 58) at the end of the line of stalls or a structure between the primary . .
- products tanks (Nos. 77, 78) may serve this function., - T N D
{e) Refinery: (1) The main refining section ig situated in the center of the _
northeastern side of the plant. This has four furnace houses {Nos, 83 to 86) -
with tall,chimneys\andrfractionation complexes on the southwestern side (llos.
76, 82)., Three groups of horizontal cylinders are situated close to the dis-
tillation units. The cqlumns,(No.‘BB).serving‘the'tWO'heater-hOuses'at,the‘“ _
‘eastern end of the row are markedly teller then the otners, and it seems likely-
that they'are”separating.a'greater‘range‘Of'oroductsg They may well be for.
primary”diStillatiOn,.with~the:group (No. 76) for:secondary fractionation. -

- (2) ‘rhe row of distillation units is connected by pipe lines with three
~ buildings., Two of these (No, 81) at the northwestern snd of the row show no-
-\very‘charaCteristip-féatures and ‘one or both may be for separation of tail
. gases by compression and cooling. The third (No, 74) measuring 175 x 102 feet
‘has .a high northeastern section and may Dbe concerned with distillation of re-
latively smdll.quantities of material, As far as can te seen the pipe con=-
.~ nections of tnils plant are with the distillation section, and not with the -
_‘nearbyfgasholders,, L R e e

~ {3) In line with the primary products tanks (No, 77) is a complex of build-. -
- ings‘which‘is'identified‘asfprobably-an igso-octane plent, At one end is a.
r'large.furnace.houSe'withfthree chimneys”(No.ql?), whyich is .probebly for iso-
‘,butane'dehydrogenation,’and'the~row of columns (Mo, 66) is probably for poly-.
' merization,rhydrogenation_andgdiStillation..—The stout chimney-like structure -
“at the .end (No, 65) is probably a blowdown column, The four gasholders (Nos,
69, 70, 71, 72) are presumably for storage of different gases used in this
synthesis_(and}possibly.otherfcomparable‘processes),_and_the'wall'enclosing
the end one. of these (No, 69) suggests that it is for a. heavy gas such as iso-

3 'ﬁbutane?whidhimight-giveirisejto-dangerous firesfif,it”escaped.“{Thé]tanks‘(No; -
'~ 68)‘q:e3p;pbab1y;wopking tanks:for'the.iso-qctana\plant._ R DI

'. (f) Tahkage;,(1) The'numper=énd sizéiisT?éndéred”diffidultfﬁy}héavy Camouflage;u-

(2) There are two groups of tanks (Nos, 77, 78) behind the injector house.
-~ They apparently]serve_asjboth'primary_products and rundown tanks;. the group
- (No, 77) may serve the former funection, and (No, 73) be for the distillation
plants, A "balloon" gasholder (No;v79)‘is.situated-at‘the'end-of*théfrow of
" tanks, with which it is cOnnected‘by‘pipe~lines.7‘,v L T S SR o ST
- "(®) A third group.of tanks (No. 50) situated alongside the loading sidings . .
‘can'be;identifiedTas*finaljproducts-tanks;.‘- R SR L e

L f'(4)-At the-§6r£hwéétérnénd'ofjthe site:are'tw6 large ‘and some smaller tanks -
(Nos. 43, 44, 45, 46), The two large tanks are evidently tar tanks, and the

Smaller.tanks;mayabe-fcr_altérnative.feedstocks'avai;ablé-in.smaller_quantities.‘Q_'
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| 71”  Mqﬁéeburﬁ (Continued) _”iuff{f ff¥f7J "'

-i?e(o) Thc eize and approximate capacities of the tanke are as followe |

Details of Tahkagh

_:?j;;x=__9,%_”_.-]g']f*ii o | TOtal
.| No, on | No, of | Diameter Capacity Capaoitz_
| "pPlan | Tanks | Feet | Tons  Rfetric Tons

:;51e   ,r rr7PdumarY products and 77, 78| 10 | 40 fp?ffii;OOOfp 10 000?f{’iﬁ
§~ «7'1_'."' rundown taﬂks L I o I yp . s h

. 95 | »2 5OOHT 5 000

§ ~ Final products tanks | 50 | 55 |
B AR SR ZT:35_$;' 800tﬁ l 600§ﬂ;;_"

Sl | -_io,ooo 30’0_00-;.-»
55-'f'-3r3,500.1_g~5;000:5. ;

.:;_FesdstOCRgtéhkéi:.:{iip43i44t:- : | | | : _ t'].ff:p'
LT .hﬁti r.f o i‘40gf-f-nll,OOQ'ﬂ'is4,000fnau_pp-'"

| 45,46 |

o | D

._. T0TAL p;; p;p?p cnhpp fpp .% iv ppopp pp at ;a£¥ i;h:fpiégilodn_p:a:a;t

”'j_(g) Sundriee._(l) It has been reported that the Magdeburg plant is concerned,.'
" 4inter alila, with preparation of edible fats. The use of the pure hydrogen ?“
~avalilable for this purpocse would be very reasonable. The building (No, 88) -
- has plpe connections which may well convey gas and steam, and 13, from its

& *V;j_,general type, quite likely to serve this function.;gt'--- e |

(2) The building (No._ ) near the southern.angle of the sxte has a pipe

SYNTHETIC OIL .i?i;ippﬁﬁ

"” connection with the liquid air plant, and has a row of columns along one’ side;'fgfﬁ'

"75,3Its function is not known, - Other buildings ‘such as (Nos..Bl and 39) seem to
" be for purposes other than oil synthesis, but the nature of those hae not been
ﬁldetermined SRR SR - T TR '

Eetimated Capacitx.lzso OOO metric tons per year estimated.normal production }{3-7 "
o capacity.,  R T R T e
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WATZRGAS. PLAN

AERIAL PHOTO

”"OF POLITZ PLANT
* APRIL 22,1943

MAIN POWER STATION.

{NODIFIED TYPE)..
VATERGAS PLANT.

- METHANE STEAM PLANT-AND

GAS PU‘R&?ICA""IO).‘. :

-‘co*zp;af-‘sson HOUSE. §
GAS WASHTUG AND PUR.L‘-'ICA"‘IOH--

("Otg n!m co HH‘GV L}
STALLS.

SERVICING E'JILm.
‘COAL PASTING
TMIE C"'OH/"I‘!C"YLA"‘GR ;'o" .
CTROULATOR POUSE.

2 ';L"I‘DOT:"_'Y“I’I‘S.‘ : _ .
| PRIMARY. PRODUCTS AMD, FNDOWY,

. avmans
4 'T'n. .-.u_‘

J‘”CTJ CH, ETC,

iy cm"mxnns z:o"v
| CAREONISING em,s.

cé:;r;"?wf:ﬁaaarroz::-"‘-. e

'+ OIL REFINERY..
PINAL PRODUCTS. TANKS

| FEEDSTOCK TANKS APFRGL.CAP. -
. 75,000 BBLS.

EACH 11, 90.) Me,
'JOHY.SHOPu ETC

MAIN "‘RANSFOFG""‘:? s'r.crmv.. -
GASHOLDER- o
-GOAL BUNFER. . .-

LEGEND

lxso OC"’AITE "":}:*‘.‘ ‘

27. ATl DISPOSAL PIPE.
2@, NOT IDENTIFIED.

" 20 FOUNDED TANES.
30.. MOUNDED TANKS.
3L, -'E‘P‘"SFOK""R STATICH.
| .32, TOPPTNG UNITZ U/C.

33,44.3 TOFPING, ’
35.. TRAVSFORMER STATION.
36. CYLIYDER STORAGE.

TT"T’I‘S'.’

37. PUMP. HOUSE?

38,09. BUILDINGE U/G.

. 40. IS0 OCTANE PLANT.-
41. GASHOLDERS {POR HYDRO-

CAREON

CASES?

42, cdm’anssoﬁ HOUSE -
_43. GAS SEPARATION PLANT.
4. IS0 CCTANE TaMs”
45,45

é,-:. NOT- IDEWTIFIED - PGSBS

HOT IDENTIFIED.

"‘I’T‘%‘YE PLA_‘. T.

48.) » -
9 ) NOT" ID.....I"IED.

50 DISTILLATICH PLANT.

51. GAEHOLDEH. -

HYDRIERWERKE POLITZ A G

25, 100-0CTANE STORAGE. ’I‘A.‘a'}"’"
"26. OFFICES, ETC.

n
2.

52. ,
58,54 KO IDEVSTIFIED..

55. SITE'FOI GASHOLDER:
B

57.
58. 1

.59,

60.

8l

82
63-

B4

85.

66
67-

62

1
T

n
we

4.

75,
16,

77 .

WORESHOP. .

WE? CASHOLDER. .
ENCIMEERING' sno?. -
0T IDENTIFIED: .

H.p. REACTION VESSEL ¢TA:.'D;"_

HYDROGE! GAS“OLD"R
OXYGEN GnSiiOI.D"'R" .
REOIDJAL GASHOLDER.
OXYGER PLANT?
NEV GASHCLDER. .

. GASHOLDER_ U/, .

GhS PURIFICATION? .

'BLOWER WOUCES, ETC.

“LOJ"*’ HOUSE.
RAY GASHOLDER.

WSTE HEAT BOIL..H.: ,DUST
"EXTRACTION ‘PLANT, ETC.

BLOWER HOUSE.. -
PUKP HOUSE. .
COOLING TOWER. .
NN POWER STATION.

BIPELINE TO JETTY.

WEW CIRCULATOR HOUSE: ©

PRIMARY PRCDUCTS TANES.
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'*‘3 4.6;16 pElitz

 Company. Hydrierwerke PS1itz A.C.

© Location: Plant situated WWW of PSlitaz,

‘ Jatitude 53° 33' N., longitude 14° 33' E,,
west of the mouth of the River Oder, | L

10 miles porth of Stettin.

 ;Reférehcés£ Léy¢ut'plan,,page_lga.  Location>map;‘pége‘l99. Photograph, page 199.

'_Plant Arsé: 5,500 féétx.3,600freet,or_apprbximately 450 acrés;

o 'Deséription:'(al'Prbcess:’Bergids pfdcéss“h&ﬂrogenatidn,plaht bf gfeat\fiexibility, i
-~ capable of treating practically any type of raw material, Probably now oper- -
‘ates primarily on bituminous coal and tars. Barly in the war the feed stocks

 may have included Estonian shals oil and Rumanian crude oil, -

‘, ﬁ(B)fPoimr flahtﬁ'Buildings 550'1 38O‘feet. A]new‘pbwer statioﬁ,'somaWhat :
_ smaITer-in‘size;_was_added in\lQéS,\probably making the plant’independant\of~ o

outside sources, '

' (e) Gas Manufacture: There are two watergas plants and & methane steem plant.
: Tne*southern~plant, No. 3 on the layout plan, has at least eight large genera- -
- tors. The northern watergas plant, No. 2 on the layout plan, contains 21 gen-

"erators, .What process this latter plant uses is not clear.

It 1s evidently

" 'a-system of complete gasification, possibly with coke as a raw material, but

-fi; appea:s‘nq; to be a normal watergas‘pxocess,

(a) HYdfbgehétioniiThere\Seem'to be”atfleastl29‘3talls,‘#12.;M10'sets of
feet and three or. more sets of triple stalls

- double stalls
~-measuring 126
| “{e) Refinery:
- an iso-octane
- proportion of

measuring 97 x 295
x 29 feet, = °

aviation_gaSoline;-*

(r) Zapkage: ‘Dotalls of Tankage - Approximate

fNo;,bn"ﬁd;fbff Diamefér 'Capéci£y~

- Total

There are three gasholders.

Refinery contains éight‘rafihingfunits'and,appearSjto include

plant, - The plant is believed_to.be run to produce the maximum

Capacity

Tons

| Plan | Tanks

19 | 8 o1
ooy e

o | o o . Feet
. Feed stock tanks | 10,000
reel shotk MY 17000

|Metric Tons

T 80,000
71,000

4,000
2,000

12 | 80
15, 77| 8 | 50
B S PO 40 1,000

[fPiimary‘pzoducta,j.
U 124 | 25 | 400

. tapks - .

8,000

16,000
14,000
9,600

18 | 12+ | 80 | 4,000

' Final products tanks 1 B
SRS CREE R 6 | 50 | 2,000

'.48’000 3:.

12,000

80 1" 4,000
50- 11 2’000'

30
R S35 800

ET———

‘W'Btooo.”€  “
8,000 - -

‘11600

w5 L 800

' Iso-octane tanks plant |-
| ~30 ] . 900

rondown tanks ?

l4i000‘
_l,oop-

90 | 6,000
50 | 2,000

© Zooctame taks |28, 25| 2 |

: l,OOO”.

12,000

4,000

15,000
1,500

e oo |op®

A e oomp 500
L TOTAL. DR

261,100

; ];{Estimatedfdapacity:ABOOangmétridtoné‘pqrfyegrleétim&tedHnbrmaljprodu¢tioncapacfty,jf-
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4.6.17 .Ruhlsnd'? Schwarzheide:i

_ ompanx. Breunkohle-Benzin A, G (Brabag)

fj'f“'Location 1- 1/4 miles N. of Ruhland, letitude 510 291 N., longitude 130 53.,4:‘
B pproximetely 30 miles north of Dresden, west of railway from Dresden to
Cottbus, New autobahn runs along northwest side ot plsnt hes branch canal.

to SchWarze Elster Cenal.,

o References._Leyout plan, page 203 Looation'mAp,,page 202-:'

lant Area' 5, lOO x 3, 000 feet or approximately 550 acres. -

S rﬂDescription (a) Process' Two complete Fischer TrOpsch synthesis units, 01l re-
o “finery and catalyst plant. The largest known synthesis (Fischer-Tropsch)
- plant, Operates on brown coal {lignite) briquettes from neighboring bri~
iquetting plants at:- mines Leuchhammer, Zschornegorde Sued end Victorie IIT.

| (b) Power Plant Boilerhouse, 245 x 80 feet, w1th a new extensron 108 x lll |
;feet Generator hell 115 x 115 feet | | , | |

o (c) Gas Lsnufacture (l) Old Plant: One Wintershall Schmalfeldt generator for
*  production gas directly from brown coal: (probably no longer in use because of
- unsatisfactory performance). A gas plant of unidentified: type of 350 x 50 ft.
g?Q-_ " with two gasholders, 110 feet in diameter (probebly not in use). . Two Koppers

© generators using briguettes with two gasholders, 110 feet in diameter Hgs
. removal, B towers, 38 feet in diameter. Organic sulphur removal 12 towers,'

- 15 feet in dlemeter. .

;;~ (2) New'Plant Five or six KOppers generators.‘ Fou: gasholders--l of 70 ft; :
‘-»_diameter, r, 1 of 123 ft. diameter, and 2 of 75 ft, diameter. H2S removal, 8
towers, 38 feet in diemeter.‘ Organic sulphur removsl,‘l4 towers, 15 feet in

' ¢diameter.a L

o (a) Synthesis Proper (l) Old Plant Atmospheric pressure type Contacthovéﬁf;
"-house,_vﬁﬁ X lI‘ feet Residual gasholder, 50 feet in diameter._r ey M -

S (2) New‘Plant Medium pressure type. Contact oven house 930 x 90 feet ”iff
.“with only central part roofed, ovens stending in open,. 480 ovens, diameter =
6 fest, errenged in groups of six, 40 groups on each side. Ovenskere-Of'un+“'j‘

Tr

known type, residual gasholders 65 feet 1n dismster.‘hy‘,-

Fr

u@ﬂ'; ':”lia) Refiner : Five units of usual type with tube heeter houses, pumphouses
o ipend fracEIoneting columns. - o T . |
isf' Tif(f) kag i

§ﬁ= -l‘ Metric Tons PR

fﬁg. | _ --(Approximstely).‘:

. © Primary products 14,000
_%w | ‘Finished products S B0, 000

s Totel “v;_T:_- 44(mo

Estimated Cepacity 180 O&Jmetric tons per year estimeted normel production cepecity,
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SYNTEETIC OIL = - 203
Ruhland-Sohwarzheide =

. LEGEND
1. Cas{mmer o o . A7, Low pressure conlact oven house
26, Catatyst'plany . : A8, Workshop
7. Bunded enclosure .~ . 19, Crane - -
8. Cocling tower o X ) 50, Organic sulphur temoval towets
9. Water igwer : ’ 81 Hydrogsn sulphide remaval towers
10. Storsge cyhingers 52. Blower house ‘ L
11, Qere bfoc;i-. S %3, Gas washing for sulphur removal
© 2L Autohaba | . - " - 54 warehouses
C 13, Spons Ground. | : 55 Stores dump
[&  Tenk surrounded by Cank 56, fonveyor
1%, Stmdﬁg tarr s rcamoutiaged; - %70 Winters hall Schmalfeld generator
16, Retmery plant : . 58 .- Blower boyse o
<1218, Gasholders - © 09,60, Gashotders -
19, Hefinery piant, - 61, . Gas plant (ype not kewewn
70 Pump house - - SR S bE Convertors
L2t Workshops ‘ . . ; 63 Portal crane
22230 Disnliatian plint = . B3 Regenerators
242547 . PR L bh66 Keppers generators
© 2B, Primary producty slorans C67.68 . Gasholders
';!I Gasrtoidg! &% Cooling pont
8. Opencantach pren house 10, Cooling towers
W oo ared 71 Oftices ? E
i Loading poret 72, HBrguette uroading point |
3}; Workshops . 73, Cooling ponds and pump house
2 . NOt went fred ' D 24 Couling toacrs: : o
L33 Oxite dumps B - 7% - Power station
1’7. Crane ) 76, Cosling ponds
35, Orgamic sulpher remowal towers 72,78, Gashoiders
6. Hydrogwn sulbhice temtval tomirs 74 ga Koppers generators
37, Bloser touse : B3 Koppers genetaton u o
I8 7 Gas aantung plant for B4, Gashoiders .
sulphut removat - o we Converior
3840, Gas wasmag for contact avers Car i .
. ; 7 Cochny ponds
4L Viorkshop . i
12 " Cooling , 48, Brguette unlosding point
e LOolng o we B9 Coohny towers for gas plant.
43, Radway repart shop a0 'Cun‘.n--,'"? R
16~ Susholder ‘41, Couhry towers for gas plant |
45, Active Carson plant 92 . Cootng pond
45 Comdennaton columng - e :

Fischer-Tropsch Plant

¢ 4 B
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e

-
S
PeY Y

BRAUNKOHLE-BENZIN A.G. (Brabag)
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© KOL-SCHOLVEN ¥/

N *Hydrogenation Plant
| HYDRIERWERKE SCHOLVEN A.G.
| SCHOLVEN

. DISTILLATION PLANT -

¢ LEGEND
COAL MINE, COKING PLANT AND POWER STATION -~ 12.- AMMONIA SYNTHES!S TOWERS . 30. WET GASHOLDEE
T . “DRY GASHOLDER .

- 1. COAL MINE SCHOLVEN JaND 1~ . 1% f{%SJS?E?RE'_’.AR.ATFON AND INJECTION . g; EOOSNZ vERs

15, COAL SCREENING PLANT . o' /o0 14, "HYDROGENATION STALLS " * 33, COMPRESSOR HOUSE - -

+ 2. COKE OVENS = wER STatiepy .. . I5.CCRANE T R S 340 GAS WASHING COLUMNS.

- 3 BOILERHOUSE AND POWER STATION . " 15, MAINTENANCE BUILDING |35, WATER GAS PLANT =~

ey C'LE RS o ¢ rie ’ 17. TUBE HEATER HOUSE . 35A. BLOWER HOUSE

#A.. COAL BUNKER. . .. .° - 18, DISTILLATION COLUMNS 36. CONVERTERS ‘ ‘
B e oGS RECOVER PLANT FOR. 19, LUBE OIL PLANT - 37, PROBABLE ALKACID PLANT -
(OVENS - : .20, ‘LUBE CIL TANKS _ 38 INJECTOR HOUSE.. -~~~ .~
SYNTHETIC OIL PLANT 21. RAILWAY YARD .~ ~* - - 384, FOUNDATION FOR NEW INJECTOR
- - - 22. FINISHED PRODUCTS TANKS . . . HOUSE ... . . = . .-

o B WATER GAS PLANT ~'23.° SETTLING TANKS OR FILTER BEDS 39. NEW HYDROGENATION STALLS
. - 6A. BLOWER HOUSE - S  OR. ‘_ o, Crane L OUERATIER S

. B H28 REMOVAL PLANT 25. 'CENTRIFUGAL HOUSE " 41, WET GASHOLDERS. -

e 26. CARBONIZING OVENS 42, COOLING TOWER

. 13‘ f%'ﬁfgclu?ﬂu'}o”“ 27, -QFFICES - = o0 43, UNIDENTIFIED * - '
e ‘ . PRIMARY ) R 44. CAMOUFLAGED TANKS

11, COMPRESSOR HOUSE 28. PRIMARY PRODUCT TANKS "

. HYDROGEN GASHOLDERS




 Company: Hydrierwerke Scholven A G.p,l

l‘_écholven-

4.6.18 Soholven

Location South of village Niederscholven (latitude 510 36! N.y longitude 7° 02f B.)

“the highly built up section of the Ruhr.: The plant 1s located on the road
trom Buer to Dorstm,immediately past of Scholven I and II. coal mines, coking
plant and ‘power station and 3 /4 mile west of mine Bergmannglueck e

"References. Layout plan, page 204 Location map._page 165

‘Plant Area: Two sections approximately 3, 500

CETTOTE PR BRSNS PR sl

X 2 000 feet and 3 000 x l 500 feet, :
respectively, or a total of about 860 acres.i-' . ; R

| Deseription' (a) Process: Hydrogenation of bituminous coal and H. T C. tar at 300

“atmospheres by Berglus process. Originally puilt as a synthetic ammonia
- plant. However, lt seems likely that ammonia is not now produced £-44 Scholven,‘t
" and that the synthesis plant, instead of being used to effect the combination
- of hydrogen end nitrogen, is. being uged for the production of methanol from-
" hydrogen end carbon monoxide, Both these gases are avallable, and can be
- separated from the coke oven -gas. This source: produces an excess of carbon =
. monoxide, The hydrogen deficiency for methanol production is made up from .
watergas which also provides hydrogen for hydroganation.. - . '

,:(b) Power Plant Large power plant at mine pit . head, Part of exhaust stemn
-from turbines lS passed on at low pressure for use. in synthetic plant proe P

i cesses.;~“

" (e) Coking Plant: Large battery of coke ovens l 560 feet in lengtn near tne

mine head supplies gas to the synthetic plant, to the power station at

. -Bergmmnnglueck mine and to Ruhr gas grid. Coke is also. supplisd from here to

~ the water gas generators in the Hibernia plant, though this represents only a
'-jvery'small part of the total coke produced : o C R

'=(d) Gas Manufacture From four watergas generators and elght new generators :
;suppII d witn coke from come ovens referred to above.1 | . L

| (e) Hydrogenation' (l) Old Plant First operated in conjunction with the ame-

‘monia plant, shared with that plant the hydrogen supply, purification and COM= =

- pression installations. There are six stalls, each measuring 37 x 27 feet, :
‘an injector house, measuring 420 feet x .70 feet, where also the coal “Fs made_da,
up. into a paste with heavy oll preparatory to -being pumped into the reaction
*cylinders._ There are also a .centrifuge house and carbonizing ovens for ‘the
;__recovery of oil from the re31dne left after hydrogenation._m ,

L (2) New Plant The new hydrogenation plant forms a compact and separate,'
~.unit to the south of the ammonia plant and old hydrogenation plant. It is
' _;dependent on the Scholven power plant. for power and steam,:but has its own
.~'~;independent hydrogen plant.. There are eight stalls measuring, 1ike the old
' -£ones, 57 X 97 feet. R N SV R L

f‘l”(f) Refiner ConSiderable additional refining equipment was installed in 1942,-
~but details are unreported Thought to include a lube oil plant :.‘, o

| (g) %undries The synthetic plant 1is’ connected by plpe lines to the Huls syn-.tfe
thetIc ruvber plant and the: Gelsenberg Benzin A.G, ‘synthetic plant at Gelsen~f

" kirchen. By this means raw'or pure gasg can be. transmitted from any one plan‘c.y."-"j

'~ to another and tall gases sent to Hils from the synthetic plants,  There are

also pipe connections with the coke oven plants at Zinsckel and from.Scholven:lli"’

';;3 to the Bergmannglueck ‘power station. This latter believed to convey tail gases
-r,fronxthe syntaetic plant to the power station..~31; L S S

| SYNTHETIC OIL =~ 205
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| Wanne Eickel

ddSoholven (Continued)‘:‘

li (h)rTankege: Approximate tenkege_cepsoity“as follows:

1  Détei1s of Tankage

Total DR

'.No;ton'pfﬁo;jof,‘ Diemeter' \Capacity‘ Capacity
Plan | Tanks Feet - | ~Tons  |Metric Tons
. Primary products | 28 | 2 60 | 3,000 | 6,000
: R DU 8 40 | 1,000 | 8,000
Lub. oils (2) | 20 s | s | 500 | -2,500
E A 1 80 | 4,500 | 4,500
Storage = | 22 5 60 | 3,000 | 15,000
IR B 1 80 | 2,000 | 2,000
Storage N v 2 60 3,000 | 6,000
T e 4 30 | 500 2,000
TOTAL SR 46,000~‘”

'dEstlmated Capecltx 400 OOO metrlc tons per yeer estimaued normel produotion caoec
1ty. \ ‘ \

n4;6;l9f'wenne.Eiokel .

“.,; ompang Krupp Triebstoffwerke G m.b H

pLocetlon it Wanne Eicxel latltude l0 Sl' N., longitude 70 ll' E., approximately T

four mlles NNW of center of Bochum 1n the Ruhr.-

;-Referenoes Leyout plan, page 207 Looation map, pege 165

"Vplant Area: 2 500 x 1 ooo to 1 soo feet, or. approxlmately 75 acrese‘

t,Descrrptlon (a) Process Flscher-TrOpsch synthesis at medium pressure. Operetes

- on- coke suopIied by nearby coke oven. plants end gas from.the Ruhr gas grid.. du‘-»}

(b) Power Plant Boilerhouse supplylng process steam end also one smell gen- |
erating plent Power lergely supplied from out31de the plant ‘ i

( ) Gas Nanufaoture ‘Gas is. generated on - the works by a. watergas plant--prl--
merlly to provide hydrogen ‘for admixture with coke oven gas from the Ruhr gas’

‘grid, The water gas plant,neasuring 300 x 87 feet (No.‘23 on- the layout plen),ﬁ"'~

~has eight generators with high- bunkers ‘along. the western sids, and has a-

. blower,house at the. southern end Coke 1is: supplied from a crushing: plant (No.]fh.;d

"‘] ‘28) which has a gantry over the sidings, direct to the bunkers.v;vf

. The ges 1is passed through.three washlng columns (No, 18) and then to the
-.puriflcatlon plant which is situated NNW of the watergas: generators.- Hydrogen

~ sulphide is removed in four stout. purification towersg (No. 4), ‘each 50 feet in

“. ‘diameter, served by a. portal crane, From this plant the gas is passed to the

six organic sulphur removal columns (No. 6), These measure 16 feet in dia-l*‘l'

:gmeter and protrude through the roof of a small buildlng..~-

.,{;'-“
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Ll R T _Fischer-Trops_c‘hP]ﬁh’t R
i oA . KRUPP TREIBSTOFFWERKE G.m.b‘.H.".
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Lo T e e “LEGEND

.. Workshop o ©7 13, Storage cylinders . A
- Oid Colliery with Malakoff tower at S.end - 14.  Distillation complex * 29, Pump house . - .
Offices . . . _ . :.15. Main Contact oven house - - 30,31. Cooling towers .
~HsSremoval . : - . 16, Condenser columns = R 32. "Weigh house =~ ‘ o
Crane . - .. 17. - Conversion . S ... .33, Finished Products. . . B
Organic S. removal ‘ - = . 18." Gas washing columns = . R o2 Tanks - 3570 M3, 22,500 BBLS. - |

"1 Tank 3570 M3, 22,500 BBLS. . . 20,21, Wet gasholder ..t .- 34 QOilloadingsidings®" . .- 7.
3 Tanks 1190 MB, 7,500 BBLS, - 22, Coke crushing'plant . - . . . 35. . Second Contact oven house - =~ - .
9. Ponds . | T 23. Water gas generators and blower house .~ 30. Compressor House. = "
.-'10. Cracking Plant - : S -~ ... 24. Boiler house . . : ~ - . . 3]. Cooling Tower- " -.7" ..
11,7 -Stabilisation Plant - . 25 Workshop. . - oo . 7.0 38. :Gasstripping plant for35 . o o e
1 1207 Polymerisation Unit -~ " 26,27, Wet gasholders | ' - S R R Ftn R32 -

" 28, Cooling tower

DN G W




:'mtifaWanhe.Eickel(Cdntinued)

SRR Further south is a group of three columns (No. 17) elong51de a small ccm-f"
1-pressor houge (No.-lg), which are probably convertor columns for increasing

. the hydrogen percentage of the synthesis gas. From tnis p01nt the gas is led 'f o

‘to. the two contact oven houses (Nos.-l5 and 35)

';'(d) §ynthesis"The main contact oven bouse {No, 15) is a building 270 x 90 ft._i;;-'

with ten compartments along each side of the house.‘ It appears from various

' features that the medium pressure process 1is used, hence ‘there is room for:
~ four ovens in each.compertment or a total of 80 ovens. At the end of the main o

~ contact oven house 1s a pair of columns (No. 16} in which are carried out '
© stripping of the gases between first and second stage processing, and which
probably contain heat exchangers in wnich the incoming gases cool tne outgoing o

'.volatile products. .

o A pipe connection leads from.the main site to a second contact oven house
~ {No. 55? with assoclated compressor house {No. 36) and cooling towsr (No.,sv)
This house has double rows of ovens along each side, only the central control
~ section being: covered, A portal crane spans ths whole building for: servicing
-~ the ovens, A stripping plant (No. 38) is situated nearby at the southern side.“
~The second contact oven house contains four rows each of 8 medium pressure .
ovens-~-a total of 32 ovens. The two contact oven houses, together, thus con--

- tain 112 ovens. B}

(e) Refinery: The products from both contact oven houses are led o the refin-j“
. ery section in the northeastern section of the works. The main fractionation

‘of the products is probably carried out in the two columns (No, l4) on the east;i"?

. arn side of the contact oven house, From these the products are passed to the
- units Nos, 10, 1l and 12 for further treatment. The first unit (No, 10) . is a
cracking oomplex, and is reported to bs. a carburol plant with-a daily capa01ty

| possibly of 1,500 barrels (say 200 tons). The other units (Nos. 1l and lZ)'arej-‘””

~ reported to: be for gtabilization: and polymerization, raspectively.. Easily li-_;
- queflable hydrocarbons are stored in the cylinders (NO. 15), and residual gas
is stored in the holders (Nos.ﬂzc and/or 27) e . o

| 'i-(f) Storage Primery and intermediate producte are stored in the tanks (8)
.~ near the refinery, and. the finished stocks accommodated in the tanks (No., 33)
~ near the 1oeding sidings (No. 34) Tank capacities are approximately as’ -

‘-f'follows.'*' - o
AT o Lol | ~ Tanks = Metric Tons
Primary and.intermediate products ,TT;_4”c':efffj'6,000'.' o
iFinished products e SR ;t;7.33‘,{_;' ‘8,500

14 oOO

Estimated Capacity 60 000 metric tons per year estimated normal producticn capecit$
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WesseIing ' R

“4;§;20 .WEBSeling. i

-H,Companz 'Union Rheinisohe Braunkohlen Kraftstoff A G.v

atitude 50° 49"N., longitude 70 00' E.,'approximately eight miles eouth of
KGln (Gologne) | | , , | -

"‘References. Layout plan, page 211 | Location mep, page 210 Photograph,ipage 2104
‘anlant Area 4, 590 b4 l 800 feet or: epproximetely 190 acres.\ o

llDescr_ption (a) P rocess: Direat hydrogenation of brown coal (lignite) and H T C.
. tar E“’Bergiue proceee. | | IR . o REs

| ll(b) Power Plant: Building 350 x 350 feet | Plent aleo has traneformer station
- . connected with grid power ‘lines, ‘The plant was very severely damaged by. aerial
. .bomhing in 1944 ‘and believed became ‘ipactive if not aotually dismantled .

(c) Gas Manufacture. Thers is a watergee plant connected with a battery of
- coke ovens and a row of ten gas generators, There are six purifying columns -
- and 3 gasholders with diameters of 130 feet, 118 feet and 87 feet, respective~-
“ly; a compressor house, & recycle house, sulphur removal house with 14 columns-

14 feet in diamster, and converter ‘house with 8 columns. R | E

o (d) Hydrogenation There ie a coal grinding aeh paste preparation plant There, |
are elght stalle arranged in 4 pairs of the following dimensions v e

l pair, 0 x 35 feet, -

+‘1 pair, obscured. by crane,\‘ T

2 pairs 70 x 35 feet, S o '
one other pair ia believed to heve been added

g_"‘(e) Refiner Conteins three sets of- refining columne. Appears adequate for
‘gethe estimated capacity.‘ Nay contain an iso-octane plant e

§ f:-(r) Tan kag ;j_.;. Detaile of Tankage - Approximate |
,No.-on,3No,“of» Diameterp‘Capacity Total Capacity ~
B | Plan | Tenks - Feet | Tons | L{etric Tong
Primary products | 2l | 8 | 45 | 1,500 | 12,000
&Intermediatelproductsjld‘:30,*fhff7d. f-145-~tl',l1;500"‘ 10,500 B
R e T N N % | 700 | . 6,300
" Finished products | 3 | & 60 | 3,000 | 18,000
ST 2L a5 | oL,500 | 3,000
‘e | 2 50 | 2,000 | = 4,000
o R R R 45 | 1,500 .| . 4,500
"Total ‘:-dli ,VFf?fjfu.;'-—' R ,r71f'l 1'”153' . .58,300

-.@_Additional tankage totaling somethlng like 30 OOO metric tone is understood to”
\fﬂhave been: built some 800 yards south of the plant R A

g_' Location West bank of Rhine, about 1-1/2 miles ESE of railway etation of Weaseling,_:d,e

~.fj E timeted gepagi;zﬁ 200(m0metric tona per year estimeted normal production capacity.__h
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;. Pipelina to Barge Berth
..Gasholder - - T
, -Final Products Storage Tanks
. Gas Cylinder Storage Building -
. Gas Storage Cylinders

LEGEND

‘Tank Farm'

. Gas Synthesis Plant? .
. Gasholder Under Const.?

Compressor House

. Gasholders o
. Columns & Storage Cylinders -
. Power Station .
Pong

. Ash Settling Tanks =

... Storage Cylinders ~ - -

. Warehouse - = SUC A I
; -Storage Cylinders & Stripping Plant?

. Workshops =~~~

, Distillation Units | L
. Intermediate Product Tanks
.- Primary Product Tanks .

.- Bas Stripping Plant? . .
;-Let-Down House .=
..Coal -Drying Plant - .

. 'Carbonizing Ovens -~

Pumphouse -

. Chimney or Vent |
.- Low Pressure Conversion?
. Water Gas Plant

Gas Plant?

. Two Cooling Towers -
. ‘Truck Tip & Conveyor =

- Engine Shed " -
o Jank.. o

.- Foundation for Pair of, Stails -

- +. Under Construction .

. ‘Stalls with Crane . - .

. Injection & Circulation House

. Coat Pasting & Injection-

. ‘Blowdown Unit . @ . . .

. Maintenance Building
.- Converter & Gas Washing House .
. -Cuprous Ammonium Formate .
- Recovery -~ - .
/- Main Compressor House =~~~ . |
. ‘Transformer Station, Switch House |-
. Transformer Station, Transformers. |
. Transtormer Station, Lead in =

. Gantries . .

, ‘Offices & Laboratory
. Power line to BRAUWEILER " ° -

‘Storage Tanks

il llll]lzhhh.l'lhl ’ .
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R : Zéiﬁz,r"Tnglitz

 4.6.21 Zeitz - TrSglitz -
Company: Braunkohle-Benzin A.G. (Brabag) . L |
fLOGation:“Piént_iSflodéted on the southeast side of the road from Zeitz to Groitzsa
| at village of Troglitz, sbout three miles northeast of Zeltz, Latitude 510
"04' N., longitude 12° 12' E, In central Germany. Five L.T.C, tar plants are
located within a radius of nine miles, at Deuben, Luckenau, Profen, Rositz
-and Techwitz, and from which this plant draws 1ts raw materials. -

';_'ReferénCes:'Layout'plan;'page 213, Location map, page 162,

 Plant Area: 4,500 x 4,500 feet or 460 acres.

 Description: {(a) Process: Hydrogenation, Bergius process of L.T.C. tar from brown

- %oal. Plant was still partly under construction late in 1943 and 1¢ would
. appear tbat increasing difficulties in obtaining high pressure equipment de~-
"~ layed or curtailed coastruction. o i S ' o

" (b) Power Plant: Large power plant 450 x 325 feet;iincluainé“a'generatof hall,
215 x 100 feet., | . SRR SRR T ral ,

" ' (e¢) Gas Manufacture: The gas generator plant covers -an area 265 x 215 feet and
' 1is of a type probably similar to Winkler. There appears to be a good Linde
‘1iquid air plant. The sulphur removal plant is similar to that at Magdeburg,
~containing at least 5 columns. There is a large plant in the gas generator
~area with a tall smoke stack and two gasholders, which is not definitely
- 'identifiabdle. LRI T S e T

- (4) Hydrogenation: Originally there were six stalls (3 pairs), 30 x 21 feet,

" and foundations for three more pairs, A new quadruple set, or 8 stalls was
~ o built in 1943, S Lo SRR DR TR ,

. {e) Refinery: There is a large amount of refining equipment, including five.
- rows of treating plents and a group of stills with two furnaces. At the ex-
. treme. south of the works is a:largeﬂplantiwhose_natureﬁandjpurpose?isinot .

known. It occupies an area of 330 x 425 feet, containg tall buildings and a
" cooling tower 65 feet in dlameter and may be a propane dewaxing plant for
treating primary tar, The plant may also contain an iso-cctane unit. -

© (f) Tenkage: - Details of Tankage - Approximate

|No. on | No,of Diameter | Capacity |Total Capacity -
| Plans | Tanks | reet | Tomns. | Metric Tons

. primary and intermediate . | 45 | 12 | 83 2,000 | 24,000
~ products - . . | and .| |1 40 | 1,000 | - 2,000 - -
S a7 0 | 800 | 3,000

53 | 2,000 | 12,000
80 | 4,000 | . 16,000
53 | 2,000 | 8,000
35 | 800 | - 4,800
35 | 800 | 4,800
25 .| 400 | 2,800

" Final products

' Peedstock tanks. | 50

 .Octane tanks ;-';ﬁj~‘,.- " -85

fNewftanks;(ﬁpfthern-group) | ' 80‘

ol Noloww|o o

‘ '531;: 1}2;000f' 12,000

53 | 2,000 | 8,000
o ‘New'.ta“hksf(Bbu'thai'zi -sro-up') ‘ B 58 |
. rotel oo | 97,400

“,.._Estimated-éagécifYﬁISELOOOmétr;d_tons'péf'yearastimatedhppimal;pfoductidn.c§pé¢i£mhf,;
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- Zeitz-Troglitz
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s LEGEND B - : ) .
.1 Office - . 18, Tank . 40. - Hydrogenation stalls 059, Coofing tawer
. 2. Cooling Towers 19:  Gas wenl 41. Stalls crane : 60, Sulphutic acid plant’
30 Cooling Tower 20 Poetal Coal Crane a2, New pair of stalls u.c- 61,62.. Gasholder u.c.
4. Pump house 21.23.- Gas treatment plant 43.  Foundation for stals u.c, - . 63.. Tanks u.c. .
S. Pond 24, Gas generators (Winkler) 44. Injector houses 64,6566, Distdiation units u.c,
6. Wet gasholder 25 Hydrogen sulphide removal &5, Prumary and intermediate " .67 Cumpressor or pumgp house
7. Pand T ) .. . plant, with crane - : . praducts tanks ‘ 68 Incter circulator hause u.C..
B, Gas Putilicatioh cotumns . . % 26 Mineral dump . L 46, Pump house o 69 Reaction vessel serviting point y.c.
9, Generatot Hali ) 27, Hydrogen conversion plant 47. Intermediate products tanks 70, Quadruple set'af stalls
10 Boider House - T v 28,29, | 'Wet gathalgers Co 48,49.. Ol retinery plant - ’ 1. Foundation, not identified
11 Boder Hose Chimpeys - 0 20, uquid ar plant 50.  Feed stock tanks™. - " - - 72. injector circutator house u.c. -
12. Cooling Towers . & w0 31. Oxygen gasholders - © .51, Gascompressars and storage. 73, New buitding, not igentilied
13 . Ash settling pond | 32, Stores dump - . . 0D - 52:54, lso-octane plant. 7 /'74. Cooling water pond
14, Transformer Station 33. - Compression and €Q2 removal * - 7.7 55, I1sooctane tanks ? Z 79, Coal unlgading plant
15 Shefter trenches 34, Fingi compression 56, Pumphouse " 76.72.78, hot idenufied '
16, Stores Yard -~ 35-38. ' Gas treatment plant ) 57, Bulding u ¢ o i 79, Traverser
17,7 Workshops: . 39, Wotkshop - T - 587 Causlyst plant? - - © . 8O, Tanks u.c.
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- ~ lLudwigshafen

L

1. I. G. FARBENINDUSTRIE A, G. INSTALLATION
2. BULK PLANT, DEUTSCHEAMERIKANISCHE PETROLEUM-GES,
3. BULK PLANT, "OLEX" DEUTSCHE BENZIN UND PETROLEUM G.m.b.H

LOCATION MAP.

| CHEMICAL PLANT,
,DAPG. | SYNTHETIC OIL & RUBBER
X . EXPERIMENTAL STATION OF - |
| L G FARBENINDUSTRIE A. G.
| = LUDWIGSHAFEN
| 2y PLANT LUMIT . ———=— AREA LIMIT
‘| AREA A: TRANSFORMER STATION - L
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N

: COKE OVENS ETC. - e

: NITROGEN & METHANOL PLANT o
t WATER WORKS = -

: LUBE OIL PLANT . ‘

2 NEW PLANT (UNIDENTIFIED)

: OIL REFINERY - ° 3

: WORKSHOPS & STORAGE -

: CARBIDE PLANT - ¢

: NEW. POWER. PLANT

D BUNA PLANT ©© 0

: PLASTICS PLANT ST
: EXPERIMENTAL SYNTHETIC OIL PLANT -
: HEAVY.CHEMICALS . .~ .
: INTERMEDIATES & DRYSTUFFS -

7 GAS WORKS -~ N

: AREA BEING DEVELOPED -
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 “Banzp1‘plants
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 IMPORTANT. GERMAN BENZOL PLANTS
fNormal"Year1?‘ H
o o - o S ‘ S S . Cutput Capaclty
Location Plant Name - Company Name ' Metric Toms -
| Alteneassen (N ot ﬁééen)f' 1Em11  : | Hoesch AG. _ 10,800 |
Bochum L | _ —:_ Robert Mﬁsar ' Harpener Berés;;mknb: B 14,400
g B°§tr°b_;."‘ o Jacgii ' e ~>7Gutehorrnuﬁé;;ﬂtte AWGy 110,800
LI R "uProsp;;—_‘“ "] Ruetntache Stenlwerke A.G. 20,400
~ Castrop R = T ‘;'celsennrcﬁé&é;’E;rgwarxa e T 100800
| “Dattelm (ENE of Radgiingh;;;;;;'d Emscher Lippa- _GeweTkschaft Emscher_zippe ‘10,800
" Derne. (NE of Dortmund] Gneisenau o Hapener Bergwerks A.G. : 12,000
Dortmund hHM_%E;;;a Gelaenkirchener BérQWerké AJG, ‘24,000 '
o ‘Hbrderverein Dortmund-Hirder Hiittenverein A.G. 7,200 -
" Xaiserstuhl Hoesch A.G. o 18,000
" -‘Minster Stein - ‘Gelggﬁkirchener Bergwerks A. G. ‘12;000‘”
‘Dulsburg-Meiderich T T Tasentx-Westends | Gelsenkirchener Bergworks A.G. 8,400
3 Erxenaohwick (NE of ?ecklinghausen) mﬁ;gid Fortsetzung ,Ewald-KBnié Ludwig.Befgﬁu AJS. 14,400
‘Gelsenkirohen Almo-Pluto KR Gelsenkirchener Bergwerks A.G.. 12,000
om 'uongolidation 1/vr Mannesmahnrahrenwarke h.Go 13,200
Rl Dehlbuseh Bergwerksgesellschaft Danlbusoh 9,600
"o | Nordstern iGelaenkirchener Bergwerks A. G, | 25,200 - o
|  Gladback | | “Scholyen Bergworksgesellschaft Hibernia A.G. 116,800
-_;Hallandorr (N of Salzgitter)"" Salzgltter Reiphgwepke‘ﬁermanIGgering 24,000,
'Hgmbprn (N of Duisburg) " Bruckhausen ‘Gelsenkirchener. Bergworks A.G. 22,800
R Meiderich . Gelsemkirchener Bergwerks A.Go 20,400
. Hamm FOAE Sachsen Mansfeld AJG. 6,600
. Herme (WNW of Bochum) = 'Carplineﬁ—clﬂok‘f. “Gelsenkirchanor Bergwerks AG. ' _24,b00
‘Eattingen (S'of Boohum) Heinrichsh@itte ‘Ruhrstahl A.G. | 6,600
‘Homderg : SR Hcmberg "TGewprksohart.Rheinpreuésén 8;£00;>
:_ _Horst. (S ot:GladBeok) | ¥athias -Stinnes III/IV St;nnesfabhen Zachen ' 7 7,200'
Hils (NNW of Recklinghausen) Auguste Viktoria Gewerkschaft Auguste Viktoria 10,800
 Kemen- " | | . -Kameﬁ- S ‘Egsanar-StéinkphlgnbgrgwerkalA,G. 12,000
o Langendreer (E of Boohum) S Bruohstrassa S ”Gelsénkirchenér'Bérgwerks A.d.‘ ‘ ;6,600'5‘5
-  Linxtort (3w of Hars) ' Friedrich- Heinrioh I/II itginkohlenbergwerks Friedrich Heinrich 10;800‘
B ‘Neumthl (N4 of :Oberhausen) Neum®hl - ‘Gewsrkachaft Newafihl - 6,600
' Neunkirchan (N? of Saarbrﬂcken) | Neunkirchen Neunkircher Eisenwerk A.C. “f‘13;200
‘Oberhausen o , ] Concordia : Cbﬂcorﬁig:hérébauﬁA.G;uq | k ‘vf7,2OQ'fi- '
Osterfeld (INZ of Oberhausen) | Osterfeld: Gutehoffnungshitte A.G. 18,000
Raurel (MW of Dortmund) Victor III/IV KlBoknor-Werke A.G, - 15,600
jiﬂheinhausun (SW: of Duiaburg) ‘Friedrich Alfred | ‘Friedrich Krupp A. G._:_,‘ -a,sdo;—
o Saarbrooken (7,m1155 west) ‘Velklingen ‘ROchling'sohe Elsen- und Stahlwerxe, 13,200
| Unna—ﬂonigaborn R _ Kdn;gsborn : Kldckner-ﬁerke A.G, ' ' s ‘,S,GOQV_f"
*‘Wanne-Zickel (NE of‘Gelsenkirohen) ‘Shamrock III/IV "Berswerkssesellqchqft Hibernla A.G. * 18,400
508,400






