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INTRODUCTION

The material assembled in this paper is designed to dring under one cover
2ll current estimates and supporting data relating to the Western Axis Moil
from coal” industry in 1943 that will De required for inclusicn in the year-
end report covering all aspects of the German oil econony, Included in the
present discussion will be found current estimates ccvering production from
the hydrogenation and hydrocarbon sinthesis (Fischer-Tronsch) processes, from
the carbonization industry, and from the processing of hydrocarbon gases., No
summary table will here appear consolidating the output estimates for these
various processes, as the separate estimates will later be integrated with the
other production estimates appearing in the year-cnd report,

Other special considerations that should be noted includs the following:

Wax. BEstimates of wax production, as such, arc not included in this paper,
though the products resulting from the cracking of wax (lubes, etc) are so in-
cluded, To cover wax as a separate product in a report doaling with the enemy
liquid fuel position is felt to be confusing, just as tae vrcduction of asphalt,
coke, impregnating oils, ctc, would bo. This aspect will be stressed in the
year-end report, apart from the special significance of wax in the "oil from
coal" cstimates.,

War Factors. Zxtended discussions have taken place as to whether or not
"war factors" should be avplied to reflect the indirsct cffects on production
of aerial or general warfare, this apart from thc loss of production dircetly
resulting from plant dawage caused by bombding operations,

Pending morc extensive studr of this sudject, which it is understcod is
now undervay in Zngland, the adoption of any such factors would be highly arb-
itrary and problematic. Moreover, to the extont thc war has slowed down now
construction of synthetic plants, the present cstimates alrecady reflect tho
effects of the mentioned circumstances, Inasmich as thoy have been besed as
nearly as possible on actual ohserved construction, - Until the posiiion is clar-
ified by the further studics in England, no "war factors! will be applicd.

"Unknown" Plants. Insofar as concerzns the hydrogenation plants current
estimatcs allocate no production to Munlnown! plants — unless the A. G. Xraf -
stoff installation should be considared in that category. The procedurc is -
thus in line with the London discussions., ¥eanwhile, the whole subject of "un-
known" plants is being separately considered, and will be the subjoect of a spe-
cial report — which may or may not lcad to a sudsequent alternative hardling
of the problem., Zstimates of the output of the "unkuown" hydrocarbon synthesis
plants (Pischer—i‘ro_nsch) are, of coursc, iacluded as harctofore.

1944 Bstimates. Preliminary sstimates are supplied in this report for the
first six months of 1944, this insofar as concerns the outwvut of the hydrogon-
aticn and Fischer-Tropsch plants. For the purposes of a general "look ahoad”,
the output of other "eil from coal' prcducts, can be ostimated at thoir 1943
rates, lio account has beon taken ir the 1944 ostimates of -the provable offects
of bomb damage, or other military action.,



I - SYUTHITIC FUSLS AMD LUZRICATS

GENZaAL

The synthetic fuels and ludbricants production included under this cate-
gory in this estimato are derived from the folle'ing sources: '

Hydrogenation of coal and tors ('Bcrgius)
Hydrocarbon synthcsis (Fischor-Tromsch)

There arc supnlemcntary procasses that draw on thesc basic oncratvions for raw
materials, as follows:

1. The production of octanes (alkylate and isc—-octnnes) from liquefied
gascs (Cg and C4). - :

2. The production of liquid fuels from nydro plant tail gases by hydro-
carbon synthesis. )

3, Lubricating oil nroduction from waxX produczd in cither hydrogenation
or hydrocarbon s;nthosis.

Besides a full range of liquid fuels and lubricants which arc thus pro-
duced synthetically in Axis Burope, these plants also producc largo quanti-
ties of valuable gescs some of which arc uscd as substitutoe fucls. Thoeir con—
tridution to the liguid fuel pool depeonds on distribution and other factors
rather than production, Thise gases ond their possible usos sre dealt with
more fully in Scction III,

In addition to the production of fucls and lubricants, the synthetic oll
plants produce many of the basic anterials for the chemical industry: drugs,
dyes, plastics, fabrics, acetoncs, soaps and probably synthotic fats being
the most notoworthy., This is another fraction of the s;mthetic plant produc-
tion that doos not enter the liguid fuel pool, Indeod, 1t is quitc provable
that the incrcasing diversion from the liquid fuel pool to morc impertant syn—
thesis is indicated by the increasing manufacturing facilities ancillary to
the synthetic oil plants thri arc not jdeatificd with liquid fuel or lube pro-
duction. A substantial volume of military intelligonce points to the produc-
tion of fatty acids and other essantinl matorials from s;ymthotic 0il plant in-
tormediates. The costly oxpansion of these plants in critical times cmphasizcs
the urgency of the nced for this production.

The production of synthetic liquid fuels and lubricanvs is cstimatod'for
1943 to bc as shown in Table I. The distridbution ¢f this production among
plants and products is discussed bolow.

Tal3Lo I

Istimated production of liowid fuols and lubricants
from axis Buropecan s;nthotic plants for the yoar 1943
(in thousands of metric tons)

Total Aviation  Motor  Diesel Lubes

- —

1. Hydrogenation 0,500 1,125(1) 1,740 1,150 325
2., Hydrocarbon S;mthesis
(a) From known planis 1.200( 2) 50(2) 575 515 60
(b) From "unknown" plants ¢
(probably mestly from
hydro tail gasas) 170 - 85 75 10
Total synthctics 570 1,1753) 2,400(91,700(3) 598" 3)

(1) These Tigures include 150,000 tons of octancs (alk;latec and iso-
octencs), but othorwise sre derived as indicated in Avpendix A,

(2) These figures inelude 50,000 teons octnncs, but do not includo
gascous fuol.

(3) The product breakdown ss assum:d in this report can be modificd
within cortain limits to take account of fluctuations in demand
for the various products, Final roar-cnd 2stimates of demand arc
not as yot availavlo,
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4 - HYDROGENARION

The capacities of the plants (in terms of motor gasoline) have beon trken
at the figures agrocd upon with the British last summer, subject 1o somo minor
rovisions called for by the British interpretation of subscquent air coverage.
The basis for the product broakdowa of the plants running on bituminous coal
tars is the samc as in the provious Enomy 0il Committa Report (EOC 45-3),
Howevar, the product broakdown for the plants oporating on brown coal and LTC
tars has bem rovisad as described below, In the previous report the prod-
uct distribution for the plants operrting on brown conl and brovm coal tar
was based on the yicld rolation as fellocws:

In torms of motor ggsolind_ In torms of diesel o0il, ote,
Gasoline 100 50
Dioscl 0il, cte. 0 58
Total Preoducts 100 105

On the basis of roaction volume required, the capacity in torms of prod-
ucts when operating for dicsel oil, ote. would be about 25% higher than the
motor gasoline capacityr; bascd on the Hp consumption the capacity might aeven
be as mich s 50% highor, ¥evertheless, in the provious Fnemy 0il Committace
Renort (20C 45-3) the yicld basis rather than cithaor the stall volume or tho
Ho consumption bnsis was taken not only to remain on the conservative side,
but also it was folt that if a plant dosignod to run all the way to metor
gasolino were run to Diosel oil, otc., a number of bottlenccks (such as dis-
tillation, circulating pumps, otc.) would limit tho amount of throughput,
and therofore, the possibility of taking full advantago of the smaller roac-
tion volume or Hp consumption roquired when oporating on Dicscl oil, ctc,

However, in the cnse of a plant like Brucx, which has been designed to
run to Dicscl o0il, ctec. rather than to motor gnsoline, it is believed that
the stall factor or the Hy factor is n batter onc. As far as the older plasnts
arc concerned (Bochlen, Magdeburg, Zeitz and Yosseling), it is likely that by
now the bottlenecks, if any, have boon ironcd out; also since some allowance .
at least must bec made for improvements in technique. Since high pressurc
cquipment, including specifically stnlls, scom to be a bottlencck the stall
factor has beon taken at 1,25 rather than the Hy factor of 1,5. However, to
the extent this stall bottleoncck is corrccted, the Germans may be able te
push their production nearer to tha Hz factor (1.5). Arpendix B givos the
formla uscd in this cstimate for the product dbreakdowm.

Tho above is probably offsct somevhat by the fact that certain of tho
brown coal tar plants are making othor commorcial products with a conscquent

‘reduction in the output of liquid fuels and lubricants. The products that

scom most probable from the intelligonce on hand arc soaps, fats and possibly
other products made from waxcs, phenols ~nd crcosols. On the other hand, some
of the wax may also be cxtracted and procossed to.make Iubricating oils with
some gasoline and Dicscl 0il as by-products. For tho purposc of the presont
cstimate this factor has been neglocted, but it is suggasted that for cach of
the plants this matter of redistribution of product be given further study in
the light of the abovo.

The 1943 production of the hydrogenation plants is shown by products in
4ppendix A and is estimated as follows: .

TABLE II

Zstimated liquid fucl and lubricant production of
hydrogenation plants in Axis Jurome during 1943

Metric Tons

Aviation Gasoline 975,000
Motor Gasoline 1,740,000
Dicscl 01l 1,150,000
Lubes ' 325,000
Total liquid products 4,190,000
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Bomb damage to hydrogenation plants during 1943 (estimated by Medmenhan
at about 20,000 tons) appears very small and has bem neglected as being with-
in the limits of reascnable error,

The production of the hydrogenation plants during the first half of 1944
is estimated in Appendix O, and their product outmut during this period is sam-
marized in Teble 1II, hereunder. o deductions have been made for bombing ¢r
other loss, and production figures have been increased over the 1943 estimates
to allow for the Upper Silesian plants getiing iato full production, and for the
expansions at Zeitz.

TABLE III

Estimated liquid fuel and lubricant production
'of hydrogenation plants in Axis Zurope during the
: first six months of 1944
detric Tons

e —— t——————

Aviation Gasoline 675,000
¥otor Gasocline 1,160,000
Diesel Oil 730,000
Lubes 215,000
Total liquid products 2,780,000

There is additional production toc be credited to the hydrozeration plants
frem the tail gases. There are three forms in waice: these gases may enteor the
liquid fuels pool, i.e., (1) as substitute fuels, bttled gas and liquefied
gases, (2) as octanes (alkylate and isc-cctanes) manufactured from the butanes,
and (3) as hydrocarbon synthesis products made from the tail gases.

There are competitive sources of the substitute gnscous fuels coming al-
so from o0il refineries, coke ovens and hydrocarbon synthesis plants. These
fuels are avkward to distridute, vhich makes the consumption essentially a lo-
cal matter,

Octanes lkvlate and iso-octnnes

-~Bhara has beon a-noteable impravesent, in the Garman "green? grade avistion
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gasoline since the summer of 1942 which is identified with increaseg concentra—
tion of iso-octances., This parallels information on the completion of the Rou-~
manian altkylate plant., The chemical and physical analyscs of encmy fuels loave
some doubt as to the manufacturing processos that predaced the iso-cctanes but
when the most probable figure — the percentage of 2,2,4 trimethyl pentanc - is
taken as an index and a factor applied corresponding to the porcentage of this
constitucnt in American alkylate it appears that the 1943 grode of German "green"
fuel contains from 30 - 40% of alkylate. ‘
The cstimation of alkylate in the "bluc! grade is less certain but may be
10% in some samples. Therc arc adcovate supnlics of butanes to raise the pro-
duction of alkylate to over 500,000 tens per annum; indeed this might be the
casiest way fer Germany to expand tiheir aviation gasoline supnlies guite aside

from the very substantial improvemont in quality. It is suggested that this

component of aviation gascline be given special consideration both as an index
of quality and of cxpanding supplies.

Alkylate is understoed to be produced at the following locations: Ploesti
(0il refineries), Ezlten (Pischer-Tropsch), and the Louna and Poclitz hydro
plants., The alkylate plants at Pleosti, Louna and Poclitz are belicved to have
approximately the same capacity, this is, about 50,000 tons per annum cach, Re-
cent acrial photographs of Bochlon, Zeitz, Bruex and Blechha-mer South suggest
alkylate plants at these locations. It is netevortiiyy that the Nazis have rocent-
ly prchidited the use of liqueficd gascs as notor fucls -— suggesting a imore im-
portant usc for butancs. Such use might well be aviation gasoline by the alky-
late routo. :

For the year 1943 it is cstimated that the Plocsti, Holten, Leuna and
Poelitz octanc plants have been: oporating at thoeir rated capacity of about
50,000 tons por annum, and that 3ochlen and Zoitz hsve boon producing at about
50% of their ultimato capacity, or say at 20,000 ivens cach per annum. The
Bruex and Blechhammer South plants are assumed not %c h:wve boen producing any
significant amount cf allkylate during 1943, On the avove basis the total octane
production for 1943 (after allowing fer teib deroge) has boen ostimeted at
235,000 tons as shown in Table IV. For thc first six moncths of 1944 it is as-
sumcd that all the octanc plants except Bruex and Blecnhammer South will be pro-
ducing at their rated capacity ¢f 50,000 tons por anrum, ardé that Bruex and 3loci:-
hammer South will o operasing at a 5% rate -- giving for the six-month poricd
& votal cstimabed ouiput I :a 17T,C00 tons of octancs.

’
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TABLE IV

Bstimated production cf cctanes (alkylate.
and igo-octane) in Axis Zurope during 1943

Metric Tons

Hydro nlants ' 1£0,000 .
Fischer-Tronsch 50,000
Rumanian vefineries 35,000
Total octanes 235,000

Serious consideration should Be viven to crediting hydro plants with
additional production from ‘the hylrocarbon synthesis process because: (1)
The I. G. Parben has develoned a process thav is in some vay superior to the
Fischer-Tropsch process, (2) the tail gnses from the hydro plants make an
ideal material for the process becanse they are substantially purzed of the
Catalyst poisons that are so expensive to deal with where the syntiesis gas
is made from other sources, and (3) there is ancillary equipment observed
in the aerial photographs of some of the hrdre plants that may be identified
wlth such processing. In all it is believed in 1943 the total of the esti-
mated 200,000 tons per year of primary product from the hydrocarbon synthesis
Process as shown in Appendix D might have easily becn rroduced from tihe tail
gases of hydro plants in thig manner. This is an additional reanson why tho
importonce of the hydreogenation plants in the Axis war effort is greater than
reflected by our production estinmates for thoso plants.

B - HIDROCARBON SYITHESIS (FISCHER-TE0PS0X)

The capacitiocs of the plants (in torms of primary product) have been

-taken at the Figures agreed upon with the British last summer, subject to

some minor revisions called for b the internretstion of subsequent air
coverage, and are shown in Appendix D.

There has been some damage from bombings to the plants in Castrop Rauxel,
Holten, Koesch, Wanne Eickel and Homberg, cstimatod oy Medmonhaw at o produc-
tion loss for 1943 of abous 40,000 tons -+ am cstimate whicn has doon adoptod
for the purposes of this report,




n changed as shown in Apperdix E. The
main reasons for the ai F5r product distribution as compared to
that previously uscd arc tanet toor- .ms baen an indic'\tcd shcrirge in Gormar
of dicscl oil compared to gasoline and olso an irdi:zsted large production of
synthetic lubricating oils from wax. The ond point of thc motor gmsolino
fraction is therefore assumcd to hove beon reduccd From 200°C to 180°C. It
has furthermorc becn asswmed that the ricary produc. is dewaxed, Of the w-x
onc half is prosumably cracked and woried up o lubes, wiersas the other nalf
is uscd for purposes other tiaan liquid fucls (such ns fatty acids, etc.) and
has, thorcfore, for the purmoscs of the present stimates, been loft out,

The product dlsc idu
if

On the above basis, tvi:e 1943 production of the hydrocarvon synthcsis
plants in Axis Burope is cstimnted as follows:

TA3LE ¥

dstimatod » ouuotion of liquid fuels nad
luoricants from hydrocarion s;uznhcsis

plants in Ax*s Zurope duri
(a1l figures in thousands cof me

oW PLANES WL O PTATCS TOTAL
Motor gasoline 160°C Z.P, 575 85 560
Dicsel oil 515 5 550
Lubes 60 10 70
Total liquid fucls and lubes 1,180 170 1,320‘

*Annual figurc vedused by 15,000 tons duc to ostimated effect of bomb dameg



The propylercs and butyIones s produccd in 3
Stparately for the broductior of cciones, Ii 2 Znown that thore is a sub-
stantial productionr of avizticr gasoline owut of the -uhr 3enzin at Duisturg
(Eoltcn) This produc clion is BoiZeyed 30 Be derived Drimarily from the
iz lation of those olefing,

The production £ b estimated in Appengix F,
vithout dcducting for Tox ing or gtier losses, to Do at a sor mewilat lﬂlvnc.r
Tabe due o estimatag Completion o7 cxirnsions oI the Casirop Rauxal plant
and an assumed ki :m:-r out; for Munimermf plants 300,000 tons of prim-
ary product per Jear instcad of 200 000 tozs PO ronr)and is a2s follows:

c'-

.a'
L]
1,

(J "c'

7

A5%3 Vi

v

.':’.zstim:»tg.dp reduction ¢f liguig frels a.-d lubricantg °
frem =réreca ardcn synihesis lants i A tis Burope
durirg the firgt sizx mc::‘th 1944
(221 figurcs in

. ERCUY FLaTS PO PLaTS TOTAL
Motor gasolina 180% I.F. X0 55 365
Dicgel 0il 270 S5 325
Iuyes a0 5 35
Tetal liguid fuclg and Iubeg 805 125 725

4 - LOW TZPI: Toam C--30H1 ZaTI0T

he Fischer plants arc creditog
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The low temperaturs carbonizaticn of lignite (brown coal) and bitumin—
ous ccal is the foundation of the German synthetic oil program., Most of
the coal hydrogenation plants operatc on the feed stoclz produced by this
procecss and therc is an additional production of products by the dircct re—
fining of these synthietic crudo oils or low temperaturc tars, Tho ovorall
preduction is shown in appondix ¢, Tho production of nreducts from the
P .dircct refining of low tomperature tars after allowance for the tars con-
sumed as feed stock in hydro plants is as follows. It has boen assumed .
that all the tar producod by the low temperaturc carbonization of bitumin~
ous coal has beon consumed as feod stoek in the hydrogenation plants.

T43LE VII

Bstimated production of liquid fuocls by the direct
refining of LYC tars in Axis Burone for the year

1943
Metric Teons
Motor gasoline 50,000
Dicsel oil ) 110,000
Fuel oil 220,000
Total . 380,000

Consideration should be given to the possibility that somec of the tar
fractions arc uscd as raw materials for the chemical industry (fatty acids,
etc.) and thus would not entor into the liquid fucls pool, or, again, the
wax might be cracked to lubes.

It scoms quitc probablc that thc lew temperaturc carbonization of bitum-—
inous coal may bc undcergoing substantial cxpansion in Uppar Silesia because
tae tar acids that arc producced are valuable raw matarials for the rapidly ex-
nanding chomical industry of that arca., It is suggested that the persistent
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rumors of new synthetic oil plents in this area, ssnecially at Yaldenburg,
may prove to refer to low tempecrature carbonizatics plants with the product
largely consumed either in the chemical industry or as fecd steck to ‘the
hydro plants. It is noteable in this comnection tiant the Blechhammer Horth
hydro plant which was originally pelicved to use raw corl as the feed stock
is now indicated to be designed for the hydrogenation of tnrs, At this seme
installation there is also a very considerable gns plant with very large coal
bunkors at the gas plant, which sur,csts the possibility of n now operation
whercin the low temperaturc carbonization of coal is operated for the produc-
tion of tar and gas.

B - HIGH TSMPERATURE TARS

It is ostimated that the tar production of the Axis powers is about
4,000,000 tons, with the additional recovery of 1 million tons of crude den-
zol (benzol, toluol, x;»rlcnes) . It is cstimated that aftor satisTying the

* requirements of the hydrogenation plants and other chemicel and war indus- .

trics avout 3,000,000 tons of H.T. tar and 600,000 tons of benzol arc avail-
able for the liguid fuels pool, As shown in Appendix H the liquid fuels
produccd therefrom are astimnted as follows: '

TABLE VIII

4

Liquid fucls and lubricants from ¥, @, carbonization
of bituminous coal in Axis Europe in the year 1¢43
(other. than by hydrogenation of H.T. tars)

_Aviation gnsoline 100, 000*
liotor gasoline 530,000%*
Diecsel oil 90,000
Fucl oil 780,000

Total 1,50G,000
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Another potentirl susmly of liquid fuels from the coking of coal has beon
considerced and nssigned entircly to cihamical monufacture witheut any” dircet
credit to the liquid fucl supplics. The additional production referred to is
thrt extracted from coke oven gas, as a Ly-product from the liquefaction of
tk zas for the producticn of hydrogen. Some 75,000 tons a ycar of gascous
0l .ns arc thus obtaincd that may be used to produce cithier chemicals, lub-
ricating oils or alkylate. In the present cstimate these olefins are all
crodited to the production of glycols or othor chemicals and are not included
among liquid fucls and lubricants, This is not to say that some of these gas-
cous olefins do not go into the liquid pool, bdbut such amounts are believed to
bo small, and in any casc offsct by lknown diversions from the liquid fucl pool
that have not otherwise beern specifically accounted for,

III - HYDROCARBON GASES

The synthetic oil plants c¢f Axis Europe produce large amouits of gascous
hydrocarbons ranging from methane to butancs (0 to Ca). 4 certain part of
the butancs, as produced, are incorporatod directly in gasoline. Tho romainder
of the gnses arc available for various purvoses, including alkylation for the
production of higher octanc aviation gasoline componcents.

As far as the 01 and Cp hydrocarbons arc concernad, their uses will be
mainly as fucl gas or for conversion to hydrogen (either pure for hrdrogena~
tion or with carbon monoxide for hydrocarbon synthcsis). as mentionod above,
however, some industrics, notcably the coke ovens in the Ruhr, produce and
scparate an cstimated 75,000 tons por yoar of clefins, including ctiylene
(C2), which may be valunble raw materials for furthor s;nthesis,

Tho Oz and C4 hydrocarbtons also provide effcctive raw matorial for syn-
thosis, tho products prodwced 3harofrom including high octanc blendin agents,
synthetic rubber and numerous chemicals and solvents. Ther may also prove to
have important military uses as propgllents, oxplesives or incendiary or poison

i

gases, c¢ithoer as such or as raw materinl Ier their manuiancturc,

The C3 and C4 hydrocarbons are wre uccé by the synthciic planis in sub-
stantial quantity —- with an oubput for 1943 of say 1,500,000 tons being well
within the 1limits of reasomable cxpectation. 4llcwing for the Oy content of
the aviation and motor gascline produczd b thesy plants and furthor allowing

*Bunzol
**Tncludes 500,000 tons benzol



| for the necessary raw materials for octane production, there is an apparent
"excess of Cg and C4 hydrocarbens from the Axis Zurcnc synihotic plants of
" the order of 1,000,000 tons.

While part of this production is used as bottled grs and for some special
domestic and industrial heating and lighting purnoscs, all such usas together
would only account for a few hundred thousand tons per year. It scems unlikely
that the Axis would use the remainder of thesc valuable gnses as industrial
fuecl, and at present we have no satisfoactery allocation for them, Mere precise
figures for this ocxcess supnly will be available after further work has been
donc with the samples of captured fuels. It may be observed in this connection
that the aralyses so far completed maite it clear that thoro was a notcable in-
¢recasc in tic alkrlate contont of the oncmy gasoline as of about the midﬂ_c
of 1942,

For the sakc of completeness we may add that the symthetic plants are
not the only sourccs of O3 and C4 hydrocarbons. It is belioved, however,
that without too much of an error it can be assumcd thnt nroducticn from
othor sources (natural grsoline and crudo oil rofineries) is just about suf-
ficient to cover requirements for the norial butane contained in gzasoline,
and for alkylation feed stock at Ploesti. ’
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ESTIMATED PRODUCTION IN TERES OF

EYDROGENATION PLANTS IN AXTIS EGROPE

r

or———r

» MONTHLY FIGURES SHOWN AT ANWUAL RATE.

gt (3TFA).

F }OT0R GASCLINE ALL FIGURIS IN THOUSANDS 0F KETRIC TONG
4. Bituminous Coal ” 1943 _
cr Tars ) Feed Jan. Fer. MNsar. Apr, Mo June July  Aug. Serte. Oct., Nov Dec, Totel 1942
Gelsenberg ba,/4q “‘“7 Coal 350 250 350 350 350 350 350 350 350 350 350 350 350
Scholven WA 31 Fored Coal = 400 400 400 400 400 = 400 400 400 400 400 400 400 400
onf — Poelit: it H“ﬁ 13;%9,Jreav Tar and Coal 600 600 600 600 600 600 600 600 605 600 600 610 600
Blechharmer Tar E - - - - - - - - 260 200 200 50
- Bleckiwsrier S. Tar - - - - - - 125 £50 250 300 200 200 ic
Welheim - .o 100 100 100 100 100 150 100 100 100 100 100 120 100
TTLievin Coal 10 10 10 10 10 10 10 10 1¢ 10 10 10 10
Béthune Coal 10 10 1c 10 10 10 10 10 10 10 10 10 10
Subtotal 1,645
8. Brovm Coal or Tar
~Roehlen hhi 'Mﬂym Lnerqd 1 ., Tar 300 300 300 300 300 200 300 300 300 300 200 Z00 e
$Orae; Magdeburgl M 2 L.T.C. Tar 250 250 250 250 250 0 250 230 250 250 250 250 200
~Zeitz NE w228 L.T.5, Tar 300 300 300 300 300  3C0 300 300 200 300 300 300 300
.- Bruex « W S L.T.C. Ter 250 300 350 350 400 400 450 500 550 550 600 700 450
. Luena « 4 w o ek Cozl & ' '
: 28 L.7.C, Tar 600 600 600 £00 £00 600 600  50C 603 60Q 600 600 50C ?
/ IMtzkendort +V © W L.T.C. Tar 125*%  125%  125% 125% 195% 125% 125%  1g5% 125% 128* 185% 125 17—
A.G. f4r Kraft. : L.T.C. Tar 100 100 100 100 100 100 100 100 100 100 100 100 100 ’
Wesseling . ' Brn. Coal 200 200 200 200 250 200 200 200 200 200 200 200 a0
Total 3,595 3,645 3,695 3,695 3,745 3,745 3,920 4,095 4,145 4,395 4.445 4,545 S
PRODUCT EBREARKDOVWN (see Appendix B) Motor Ges. Cap'y Aviation Gas. Mrtor Gas Diesel 0il** Lubes™  Total of prids.
Plants sub B (Except Leuna and v
} . Lutzkendorf) 1,600 - 800 "1000 200 2,000
Iitzkendorf 125% - - 100 25 18
Leuna 600 150 300 50 100 60C
Plants sub A 1,645 825 640 - - 1,468
Total 3,970 975 1,740 1,150 225 4,19C

*Assumed to be gas oil and lube only

**3ilocation between Lube 0il and Diesel Oil arbitrary
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PRUD.CT BREAKDOWN UF nYDAUSnLiu L ICY rlaiis

I. Bitumincus Sozl and Bituminous Scil Rew Tar -

flants operating on thess materizals show the follouing rcletion in
production vhen making cither motor spirit sxclusivsly or aviaction
spirit =znd motor spirit,

kotor spirit aviction spirit
__only gte.
avizticn spirit 0 50
lotor spirit 100 39
Totzl liquid products 100 89

II. Brown Jocl znd Brown Sozl Tor (L.T.C. Tar) -

The comparztive yiclds whon miking <ither motor spirit or motor spirit
und heavicr produsis: diescl oil wnd lubricents: show the following re-
lation:

totor spirit Diescl
orly ste.
dotor spirit 16003.L.P. 100 50
Diessl o0il znd lubes 0 15
Totzl liquid preducts . 100 125

IITI. ‘When gas oils, diescl 0ils or middl. oils ir. ¢ither conv.rted tc motor
spirit or cromitized to ovintion spirit basc stock, the comparative yiclds
cre s follows:

iotor spirit wviztieon spirit
___only ctc.
.viction spirit 0 37.5
Motor spirit ‘ 190 50___
Tot=l liquid products 100 87.5

The :bove forrmuliie =re opnlicd os follovs: the bituminous cozl :nd
bituminous co:zl tor plonts are ossumcd to be preducing aviation spirit,
according to Section I -bovs. The production frow brovn coal or brown coal
or is cstim-ted =s follows: +the Leunt plont is ossumcd to be producing
150,000 tons por ~mnum of zviwtion bas. stock, zccording to Scction IIIX;
while the other brown corl plonts* -nd the bzl-nce of ths Loun: capoeity orc
producing motor spirit —nd hewier products uccording to thc formulz. of S:zc-
tion II. No distinction is mGe betvwein dicscl o0il -nd lube o0il from the
point of viuw of yislds or c¢cip:icity.

% oxcept Luctzkendorf which hws been: put in ot 125,000 tons por annum of
dissel oil and lubes net. .
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Estimated production in terms of motor gascline capacity.
Monthly figures shown at ariial rat~, All 2 .gtres in
thousands of rmeitric tons

First o
Jan, Feb, ¥arch . April Kay June Mcnths '44
A. Bit. Coal or mrs ‘ _ : P
s Gelsenbergf Ll ) 3B 350 350 350 350 350 175 Liv j
VN Scholven o i 400 400 4G0 4n0 400 400 200 4¥l 2 ey
~ Poelitz - 500 500 600 600 600 600 300 Gum  Wew kg
> Blechhammer ¥, 300 400 500 500 500 500 285 19:9‘{ ,
*\mechhammm s, 400 500 500 500 500 500 240+ 3e0
~ Welheim - 100 100 100 100 100 100 50 ¢
Liévin ~ . 10 10 10 10 10 10 5 #°
Bétkune {1irrcl 10 10 10 10 10 . ___§8 v
i Sub-Total A ) 1,200
USuviecm (ausac/\u,‘tz_) Pete d -
B. Browvn Conl or Tar .
“ <~ Boehlen i/ & 350 350 350 380 350 350 175 50 | 5
Y~ Magdeburg- 300 200 300 300 300 30 150 e ;
Y~ Zeitz T 400 00 500 500 500 500 250  Hel
V' e ~Bruex - ot Tt g 750 780 750 750 750 375 Ty :
v . “Lewna - el 500 620 800 GO0 500 600 300 £ ;;
ped. ¥ g Leutzkendor! - lasx 1oz 128% 18 125% 125 GO*  af !
_..‘?“‘t‘“'-' cL L «r“G*‘fﬁr‘K‘*aft*"*ioe SO0 06— 10T 100 1000 - B0
St Wesssling - 200 200 . 200 200 200 200 100w
Sub-Total B : 1,&90 #777. ¢
Grand Tctal = ' 2,640 {
PROTUCTS
Motor
9D« e Gasclire Aviation Diesel \
PRODUCT BREAKDOWE Canacity Gascline - Motor  C1l ** TLubes*™ Total ;
Rt T e
Plants Sub (B) (excent
Littzkendor? & Leuna) 1,080 - 540 680 150 1,350
Leuna 300 75 150 25 50 300
Littzkendorf 60* . 45 15 60
Fiants Sub (&) 1,200 600 470 - - 1,07C
Tetal 2, 640 375 1,160 730 215 2,780 p
—_ - Y
*¥Ascumed to be gas 011 and lune onl o .;;;r',\,-'{ g

**Allocaticn between lude oil ~=d iieg: f' il nrhirary.
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2501, A0LD FRUDUS fIus I TERMG OF cRIv ARY PRODUSTS (9YnT:mTIS SRUDD)
L Uneall FIGURES Shuab of anslol Rals. 4Ly FIGUR.S I ThiUdaild UF
LALRIC Tuwd

1943 )
Plant Jan, Feb, tarch Arr. Moy Junsg July AUg, cent. Cct. Nov. Dec., Tctel 1943
““ Holten * 130 130 130 130 120 130 130 130 130 130 130 130 130
Castrop « . i
Rauxel:" 100 100 100 100 100 100 160 100 120 100 100 1G0 100
Hoesch 90 90~ 90 90 g0 90 20 90 20 S0 90 50 90
--- Howmberg * 190 190 19 120 190 190 190 190 190 130 190 130 190
i Krupp RS .
5 - (vianne Eicl:el)ﬂ « 130 130 136 133 13¢ 130 13C- 130 138 13C 130 130 130
! ,. i  Dssener Verein 100 100 100 100 100 100 100 100 103 10C 10C 100 10C
"< Lutzkendorf + 150 152 150 150 150 150 150 150 150 15C 15C 150 150
¢ Schmarzheide 350 350 356 350 350 350 350 350 350 350 350 350 350
___Deschowitz * 110 110 110. 110 - 110 110 110 130 110 110 110 110 110
Kuhlmann
(Hernss) 30 30 30 30 30 30 30 30 30 30 30 30 30
Total 1380 1380 1380 1380 1380 1380 1380 1380 1380 1380 1380 1380 1380
Estimated loss from bombirng ' ‘ 40
Subtotal 1340
"unknown" plents (probably based on hydro tail gases) _200%

Grand Total 1,540

»No attempt has been made.at a monthly allocation of this production.
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(Broksn dowa bty products without furiker p

_ Low pressure ledium sverzge {zszusing ebout 75% 1.F.
‘ proc=se pressurs 25% L.2.)
Breesss Zrown plenis “Unknown" plants
) % of prin. % of prim. thcusands thousends
preduct. preduct . ‘é Tons tons
; )43 8 605 705 ]-D\-’ 15
..otor 160°E.F, 45 o> a0 535 8o
. Diesel 37 ¥ 37.~ 7.~ £35 74
Lubes - - - - =
ex 10. z6.5 15, 200G 40
Total prim. preduct  10C. 129, 5%.5 1,330 139
- Dist, loss szy_ .5 i3 i
'S 10,6 1,320 200
19473 FRCDUITION CF F¥DRCI.ASGH 3OT=Tiis FLUIT3
(Assuming cracking of cnz half of the fex® znmd uiilizztion of
the other half for purpcsss cther then 1ijuid fuel such 2s e.g.
Pztiy acids, eic.)
(Uitheut corrscticn szsuring 5% C, in
fer 32 in Yaoicer . lctor Szscline
{Q_?:gcline){ 7 ef grir. Frown piants "Unkrour'
7 of oriz, pred., _proé. theusznds plents
tons thousana
,{‘ tonus
< 33404 (4} {(£.23) {10} - (10)
Motor 1409E.P. 46,73 23 375 85
Diesel 38.5 35,5 513 75
Lukes ’ 4.5 4.5 5 10
Tctal liquid fuels and lulbrs 31.75 g5, 1,150 170
(Excl. 33*34)

*Lower motor gascline and higher disssl oil content {as compared io figures
previously used) due te lewer E.F, {1£0°7. verous 2069C.) of the gassline and
correspondingly lower IBP of diesel cil.

‘otor gesoline fizure is excluding amy Oy comezrt.
**issuming conv:rsicn as follows®  60% Lubs
20 D.0.
107, Letor
& 3343,
= ==f. zas ans losz




HYDZOCARS0IT SY.!

ey
L

SIS PLAIT

28 I

AXIS SCR0PE

———

ESTIHATSD PHQIUYCTION IF TEAMS OF PARIiARY PRODUCTS
( SYWTHSTIC CRUDE) MOH 'TL F QUZES SHOWH AT ANTAL
RATE. ALL PIGUASS I USATDS OF HITRIC 700°S
' 1,44 6 Months
. Plant Jan, Feh, _  Har, April  Mav  June 1944
L1 ,
et N sen STorkrase 130 130 130 136 130 130 65 -
- B ~ Castrop Rauxel 15 150 150 150 150 150 75 -
“Hoesch 90 90 90 20 90 95 45
* Homberg 190 190 190 190 190 190 95
~ Krupp .
(Wanne Bickel) 130 150 130 130 130 130 65
g\ ~ Essener Verein 100 100 100 - 100 100 100 50
s | S@_
. fF 5/’""7" Lit zkendorf 150 = 150 150 150 150 180 75 -
o u %Schwaruhelde ﬁw%/f - 350~ 330 350 350 350 350 175 -
N Deschowitz 110 - 110 110 110 110 110 55
> Kuhlmann (Earnes) %0 30 30 30 30 30 15 -
Potal known plants 1430 1430 1430 1430 1430 1430 715
Total "unknown" plants ’/; 150

Motor gasoline
Diesel 0il

Lubes

Tetal

ESTIHATID FRODICT CUTPLD*
(in thousands of metric tcus)

JiiOW: PLAUTS
307

275

*See Appendix E for basis of breakdown

*¥Exclusive of Cz and C4 output

24,8

87.

S

;

8

l2¢

WLLGICWIY PLAITES

TA3, 2
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ESTINATED CONDRIBUTION OF L,7.0, INDUSTRY IN AXIS EUROPS TO
LIQUID FUZLS AD LUBSS PRODUCTION IN 1943

Metric Tons

Total production of L.7.C. tars ' : 3, 500,000
Amount used as feed to hydro plants 3, 00C, 000
Balance 500,000

The balance of 500,000 tons as above indicated, is believed to be worked
up primarily as fuel, with a product breakdown estimated as follors:

L.7.C, Total Other uses
Process tar Aviation Motor Diesel Fuel Licuid _and loss
Distillation 200 ~ 5 10 110 126 75
Cracking 100 - 15 25 40 8O** 20
Solvent extraction 200 - - 30 75 70 175 25
Total 500 - 50 110 220 380 120

. "*Yields as suggested by the British during London meetings ( see paragraph
278 of the "Record"). " According to a German publication (Vierjahres Plan 1939,
page 929) the yields from verious treatments of lignite tar (in terms of weight
percentoge of throughput) are as follows:

Treatment by Treatment by
distillation partial complete Treatment by
(with vax conversion) cracking cracking Hydrogenation
A B A B
Gascline 6 6 10 33-35 80 20
Lubricants 9 9 - - - 17.5
Gas 0il 2 35 4550 - - 39
Fuel 0il 43 29 10 20-22 = -
Total Liquids 79 79 65-70 55 80 76,5
Paraffin Wax - - ~- - - 13.5
Pitch 2 2 1520 30 - -
Coke for Electrodes 9 9 - - - ’ -
fas and Losses 10 10 15 15 20 10
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ESTIXATED CONTRIZUTION OF H. ‘T. CARBONIZATION
INDUSTRY IN AXIS "WROPX T0 LIQUID FUELS AND )
' LUZ33 PRODUCTICH I 1943

(a1l figures in theusands of metric tons)

Liguid Fuelg

-

Total Other use
TOTAL _ Aviaticn Motor Diesel Fuel ILiguids & Loss

—————

H, T, tars and benzoles 5,000

————— -

From gases : .
Benzo1* 800 100 500 - - 600 200
Toluol and xylols 200 - - - - - 200
From tar
Direct 3,000 - 30 90 780 900 2,100
To hydro feed 1,000 - - - - - 1,000

and other uses

TOTAL 5,000 130 530 90 780 1,500

*There is also an estimated production of 75,000 tons annually of olefins
(68% of which is extracted from "Euhr Gas") part of which might be cred-
ited to either alkylate or lube oils,





