ANNEX TI

SUMMARY OF DATA ON

KNOWN _FISCHER TRCPSCH SYNTHESIS PLANTS

In the discussicn of each plant
there is summarized the most pertinent in-
formation contained in the British reports
from aerial reconnaissance, including the
British estimate of plant capacity,
followed by our comments under the head-

ing "Discussion".



HOLTER

P

Company: Ruhrbenzin A.G,

Date Coverage: Aug. 21, 1942 (Repts. D-112 and D-16%).

Location: On road between Sterkrade ané Holten, about 1/4 14,
E., of village of Holten, annex to ammonie and
chemical works of Ruhrchemie A.G. ‘

Plant Area: Triangle 3700' x 4100' x 2250', of which oil
synthesis in 3, part measures 1300' x 900'.

Description: Synthesis from CO + Hp (Pischer 'ITop.s(:h) ‘

(a) Power Flant: Serves both chemical works and
0il plant being extended (March '42) by 1/3
which would raise boiler capacity by at least

50%.

(b) Gas manufacture: 2 groups of watergas genera-
tors:- 1 with 7 generators,
1 vith 4 generators (with consiruction
on two more begun vetween November '41
and January '42).
Gasholder 110' D,
Cooling Tower 48'D.
H2S Removal - 8 towers 36'D.
Organic Sulfur Removal (Feinreinigung)- 12 towers
l8* D,

There is also a Linde plant, The wetergas gen-
erators seem to point to an insufTicient sup~ly
of coke oven gz2s to meet the requirenents of
both the WH3 and the Fischer plant,

(¢) Synthesis: Contact oven house 540' x 113!,
with probably $0-100 low pressure ovens, 60
of =hich nay be for first stage, 30 in
second stige and 6 standby.

(d) Refinery: Two groups of condensers l€' D.,
activated carbon plant, stsbilizing, propans
and butane columns, fractioniting plant for
primary nroéucts, T.V.P. cracking nlant,
lubricating oil plant.

(e) Tankage: Lube oil storage - 4,712 1o
Finisheé Froduct - 25,795 240
Primary Froduct - 2,98 M

Tankage 1s heing expanded and
there aay also ba some undsreground
storage tanks.



Holter (Coniad.)

(£)

Sundries: There is quite some unidentified new
construction going on which seems connected with
tae 0il plant, There is also a catalyst plant,
one of the three in Germany (the other two belng
at Schwartzheide and at Luetzkendors),.

Estimated Capzeity: 90,000-100,000 T/Yr. of primary products,

Discussion:

Tais capzcity is predicated on the assumption
that cne oven (L.P. type) of 10 M x 2-1/2 I
and 5 M. high has a capacity of 1,000 T/Yr.;
the capacity of a mediwm »ressure oven (5.2 i,
high, 2.7 ¥, diameter) would be 1,200 T/yr.

We Delieve that our previous estimate of 100 ,000

Tons for 1941 and 1942 is about right, but that for 1943 an
increzse of 20%, or szy to 125,000 may be cxpected., Even
thougk these Pigures are not very much different from the

B ritisk figures they were arrived at in a different manner, and

in view of the impor%ance of the dita on the Holten plant for
estimating capacities of various other Fischer plants we think
it is wseful to go into som: detzil here into this rmatter.

l, Siz2 of Cvens

(2) Low pressure iype of catalyst chambers:

baving the Tollowing measur:ments:

2.5 retfres high
1.5 meires wide
5-6 metres long

(b} ledium pressure c2talyst chambers: These are vertical

cglinders having the following measurements:

5.2 metres hich (17 Ft,)
2.7 meires diemeter (9 Ft.)

2. Camzcity of Ovens

”m capacity in terms of primary nroduct (lignid product
pius recovered propane and butine) may be taksn as follows:

low Prassurc Oveas -- 750 T/¥r,
Y¥edjum Fressurs Ovens - 1200T/Vr,

Trese arc boxes

k]



Holten {Contd.)

3. Size of Contact Oven House

The synthesis building at Holten was reported in November
1938 to be about 170 metrcs long and 35 metres wide., It has a
platform 5 metres high in the center, running ths full length of
the building, the converters being arranged left and right of
this'corridor. In the center ample space is reserved for oper-
ating control (central operating room). Betwcen the ovens and
the wall is a track for the transport of the catalyst containers.
The size of the building checks very closely with the size given
in Revorts D-112 and D-162 (540 Ft. x 115 Ft,) and it aproars,
therefore, that since November 1938 it has not becn further ex-
tendeds

4, N umber of Ovens.

In November 1938 the above synthesis building housed 52
low pressurec ovens with room for an additional 72 medium pressurec
ovens which were then under construction.

5. Yields of Products

The following shows the yields in grams per cubic metre of
Ideal synthesis gas (isc., gas consisting of only CO and H2 in .
proper proportion without any inerts), with the yields for actual
gas in parenthesis.

Process Low Pressure Medium Pressure

Liquid Product

TBP-350C, lZQ (101) 150 (126)
Gasol (Propane '

and Butané 15 { 13) 10( 9)
Total -135 (114) 160 {135)

6., Capacity of Holten

The 52 old ovens verc reported to have a capacity of 90
tons of primary product per day, or say 34,000 tons per year,
requiring about 35,000-40,000 cubic metres of synthesis gas per
hour (gas with 15~17% inerts)., It was reported that upon com-
pletion of the 72 mcdium pressure ovens, this capacity would be
raised to 85,000-90,000 tons of primary product per year, re-
quiring a gas productlon of 80,000-90,000 M3, :

7. Gas Manufacture

?

The gas requircments were manufacturcd in 11 Demag genera-
tors (system Humphrics, Glasgow), 6 of vhich have a rated capa-
city of 6,800 cubic metres por hour cach, the 5 newer units 7,800
cubic metres per hour cach, In actu2l operation tbuscgunits



Holten (Contd.)

produce 7,400 and 8,500 cubic motr2s per hour sach, respectively,
In November 1938, 4 units were in operztion with onc as standby.
The total capacity of the 11 ganer-:ztors was abouv 80,000-90,000
cubic metres por hour gas., The August 21, 1942 cover:ge of Eolien
showed that they were still oper.ting m1t"1 11 gener:ztors, but

had begun construction on two more vetwecn November 1941 and
January 1942,

The gencrators arc operated automatically with coks
charged to them every thrw minutes it the rate of 200 ke,,
i.c., about 100 tons pcr 24 hours.

8. HoS Removal

The Holten H2S rcmoval plant consisted in 1938 of two
sets of four towers of the coron *xr_pn 28 usced in cokz gis oven
plants. Thc gias passes 3 towers im sorics, ons torer of the
sct being refillcd. The abov\,—mnhonud coverzge sios that
- the same number of towers is still bcing used.

9, Organic 3Sulfur Removal

The organic sulfur rcmoval azd five scts of o towsrs
cach, of which onc sct is apare. It is couiprned -'ith one he-ter
per sct, using tail ges and 2ir, both from a mair line. The
above-mentioned rxconnaissrnce shows thot since Fovembor 1938
two towers have been added to this plent.

10. Summary

On the basis of a gas production of 90,000 i73/4r. zad
the above yicld figurcs, ~c¢ can mak: tho following cstimates:

Fr.Frod./¥r.

L.P. ovens, say 40,000 I”/Hr. at 114 gr. 2t 8,000 Hrs. » 36,300
M.P. ovens, say 50,000 B3/dgr, ¥ 135 % ' 8000 " . 54 000
90,500

which checks with tha expzeted capzeity given under 6% above, .

On the basis of the ov:im ecaplecity, ¢ srriv: 2t the
Tfollowing estimate:

52 L.P. ovens -

it 750 T/Yr. = 39,000 T/¥r,
72 M,P, oveas a =

7
1200 ©/Yr. 86,400 1/-
125,400 T/Yr.




Holten (Contd.)

The construction of two additioncl v:torgzs soncrntors
scems to point to the probability that the plint will be run
closer to its oven capacity. ™c have roundcd our fiewrc of 90,000
T/Yr. off to 100,000 T. for 1941 and 1942, and teksn 125,000 Tons
for 1943,



Company:

Date Coverage:

Location:

Plant Areca:

Deseription:

(a)

(©)

()

CA3TROP-RAUXEL

Goworkschaft Viktor

Anril 16, 1942 (Rep. D-156)

1-1/4 il N.E. of Rauzel railway station, alonp-
81do the Gemerkschalt Viktor coal rminc,

3300 x 2350

Fiscner Tropsch Svnthusis (porbably both L.D,

and HJ%, ),

Coke Ov.n Flant:

Power Station:

-Gagmanuf:cturs:

§Lnthesis

Refincry

Tankageo:

Sundrics:

Estimnted Capacity:

0ld Plant
New Plant (in Op. 1943)

Battorv 450' long, sbout 150
ovins.

Py-products pluodt includes NH3
and banzol roecovery 2ad puri-
fieatinn.

Boiler Fouss 200 x 185 Tt,
Genorator Hall 115 x 90 ™,

CO froz coke ovens, sunplomentod
by CO + Hp from v:terg.s plant
of 180 x 120 Pt. with four
geinerators,

Hg3 removal 200x90' »ith four
tomers at 40! D,

Org:nic sulfur removal - 6 tovers
at 19' D,

Contict oven house 710 x 90 Ft.,
rrobably 30 L.P. and 60 M,P.
ovens, with :nothor one (same
size) undor construction.

Total capacity about 22,700 Tons

Thare is =zlso an I3 svnthesis
plant on the site.

- 30 x 1000 + 60 = 1200 - say 100,000 T/Yr.

100,000

Totxzl for 1943 200,000



Castrop-Rauxcl (Contd,)

Discussion:

We do not know the basis for the British cstimato of the
number of ovens in the old synthesis building, Wt belisve that
the size of the reactor house and the sulfur removal capacity
indicate a capacity of about 607 of Holtcn--60,000 T/Yr.

The new cont:ct oven housc vrobably h-s about 70 M.P,
cns which at 1200 T/¥r. would raise the capzcelty by. about
84 000 T/Yr, The total capacity for 1943 is then about
150 000 T/Yr.

( e did not reccive ecither photozrophs or line arﬂmngs
of this plant},



HOESCH

Company: Eoosch Benzin G.n.b,H,

Date Coverage: April 16, 1942 (Rep. D-164)

Location: Hoesch in suburb Yfmbelerholz, 2-1/2 1i. N.W.

of ceater of Dortmund.
Koelin-Neuescen Steelworks are on the rest,

Plant Arca: 2100 x 870 Ft,
Description: Fischer Tropsch Procoss

(a) ZTower Stotion: 175 x 70 Ft., being oxtended
with a nm scetion of 70 Ft.

(v) Gasmanufactur:: ‘.’iatcrgas renerators, probably
supilermented by ews from adjacent
coking plent.

In June 1941, Milding 200 x 95 Tt.,

with 6 generators, now boing cxtended
to 305 x 95 Ft. with throe more gon-

erators (one of which is reo:xdy),

HoS Romoval: 280 100 Ft., 4 tovors
at 35 Fi.

Organic Sulfur Removal: 6 { 3 mirs)
towers 18 T4, D., with rcom for

2 ( 1 pair) more, but no signs of its
construction bein~ started.

(c) Synthesis: Contuct oven house 300 x 90 Ft.,
apparcntly only of ¥.P. Typc
(rcaction in open) - 72 ovons
9 Ft. D. {in Juns 1941 som> lass).

(d)  Refinery: Heater housc with chimnoy, possibly
: : also crackine, wax rimoval 2nd lube
oil,
(0) Tankago: Storage cipacity 23,400 T,

Estinmeted Capacity: 72 oveas at 1200 T/¥r. - 86,000 T/Yr,

Discussion: e concur with the British estimnte for 1943, vhich ve
suggest to round off to 90,000 T., but suggzst 70,000
tons for 1942 and 60,000 tons for 1941,



HOMTZRC ( YOZRS 10ZRBLCK)

Company: Rheinpreuszen

Date Coverage: August 19, 1942 (Rep. D-200)

Location: Homberg, adjoining Haniel coxl mine te the N, '7,,
12 MiL\ W, of th: Rhine in the angle formed by the
Rheinberg-Krefeld :nd Duisburg-fleve Railvays.

Plant Area: = 3200 x 3000
Dageription: Synthesis (Fischer-Tropsch)

(2) Gas manufacture: Two watergas plants, onc vwith 6
and one with £ generators (with extension to 6
under vay).

Tro banks of cokc ovans, one at
1100' with about 300 ovens, 1 2t 430! with about
130 ovens (modern).

HHz and benzol, cte., r.covery;
possibly ethylenc rccovery through deop coollng,
tar sovaration and treatment.

HoS removal of coks oven g2s in
10 boxos.

HR3: pomoval Watorgis, 8 tovers
45 D,

' Organic Sulfur Romoval, 10
towers 20' D,

(b) Synthesis: Contact ovea house 790' x 120!, probably
200 ov:ns (2 rows at 100).

{c¢) Rofinery: Columns with heater houscs, ctc.
Probably also lubvoil.

(d) Tankage: About 11,300 Tons.
Estimated Production: About 200,000 T/Yr. with =bout 20% more

(due to gnater efi‘lcmncy) zs from the
ond of 1942,

Discussion:

The contdct oven house is just about 50% longer than
Ruhrbenzints Holten Plant. It was one of tho early Fischer plants;
the older part operztes the L.F. Process; the ne nart (both old
and new now in onc building) probably operztes the }.P, Process.
Yhile we do not know whether the same relation between L.P. and I.P.
ovens exists at Homberg, we fccl that without too much of an crror,
thc capacity of this plant can be ostimotod at 50% higher than Holten,
or at 150,000 Tons for 1941 and 1942, and at 190,000 Tons for 1943,

Yhile the HoS removal for the ratergas »laant anpears to have
about 60% more cap:city than Holtcn, th: organic sulfur rumoval is
about the samc,



LUSTZITIDORT

Company: ' Wintershzll A.G, (formerly operated by its subsidiary
Mitteldcutsche Treibstoff und Oslrorke A,G.) .

Date Coverags:  April 17, 1942 (Reports D-89 ind D-177)

Location: . Botwuen villages of Crumpa 2nd Goissl Roclitz,
immediztely S. of railwzy lerscburg-3tochnitz,
connected vith convoyor mith 3. :nd of Loutszkendorf

Grube,
.Plant Arca: 114, = 1740,
Description: Both Hydrogenation and Svnthesis (Fischor Tronseh).

{a) Power Flont: Boiler Housc 400! x 70", built in tvo
parts, 330' old part, 70' ncm nart,
Generator housc 400' x 20' (or 200 x 40%)
Tucl probably brovm coal briguettcs.
Yorks also draw clectricity from (rosskayna
power station, :

t

(b)  Fischcr-Tropsch:

(1) Cas manufucturc: 4 Winkler genorators at
100 x 100! or Bamng pattern,
2 gisholders and probably one more huilding.

(ii) Two contunt oven housss, 305' x £0' and
415' x 80', houscs baing some 370' apart,
vhich may bL uscd for ﬂxten51on.

Tive towers.,

(c)i Hydrogenation:

(i) Gas manufucturing: Hg drara from “inkler
generators mentioned a2bovae. Hp storage 100' D.
Corprossor House 190 x 70!,

(ii) Hydrogenation Proper:
One pair of st:lls, st2ll sizec 36' x 27!,
cactiarn vesscls 40' - 50' long, 5' D,
sugaoesting 700 zvs.

(d) Refincry:
Two furnace houses, 2 columns for distillation
and stabiliz~tion. Iy include luboil production
facilities, also iso-octzna,



Luctzkeadorf {Coatd.)

(e) Tonxmgc:  Tankage is onorious. A2urt from sizosble
tankage in other surts of the works
there is zbout 75,000 T. tink farm on
N. side of hydroplant.

Zstioated Capoeity:

Fischer Tropsch part: 100,000-200,000 T/Yr,

Hydro part (on L?C t:1): 125,000 T/Yr,
Total 225,000 -325,000
Discussion:

Therc ore meny anomnli:s in the plant that make any estimrte
of the capacity hipghly smeevlative.  Baluncine all fictors, our
estimate of the capocity is =s follows:

Fischer-Tropsch 150,000
Hydrogenation 125,000%

*™e hydro products are beliocvad to be rnostly lubenil 2nd
diesel oil.



Comgny:

Date Cover.ge:

Location:

Plant Area:
Descrigtion:
(a)

(v)

(c)

Brabag

A2ril 17, 1942 (Rep. D-88)

1-1/4 ¥i, M. of Ruhland, 1 Ii. M. of the Schwrze
Alster, W, of ruilmay from Dresden to Cottbus
and 6 Mi. N. of Mucckonberg. Iiew autebchn runs
along N.¥, side of plant, Hes branch canal to

- Schvarze Alster,

5100 x 3000

2 complete F.T. units, oil refinery and eatalyst
plant.

Row l'aterial: Brown cozl hriquottss from
neighboring plants -t mines
Lauchhorzmer, Zschornegord: Sued
and Vietoria III,

Fower-Plant: Boilerhouse 230' 75! vith a
’ 100 foot oxtonsina under con-
struction, :
Generator h:ll 115t X 1315t.,

(xas manufacturec:

(1) 01d Plant: 1 ™iantershall Schmalfeldt
generator for production gos
dircetly from brovn coil (provintly
no longer in use beenuse of uns- -
isfactory verformance.)

A gas plant of unidentified tynpe of
350" x 50 with 2 gasholders =t

D 110! (probably not in uso.)

2 Koppers generators usinn briguattes
with 2 gzs holders D, 110'.

Hg3 romovel, 8 torers D, 287,

Org, S, ¥ 12 = D, 157,

(ii) Rew Flant: 4 Xoppers generators (vith 1 or
2 rore under construction).
4 Gasholdcrs; 1 at D, 70",
13t D, 123", and 2 st D, 757,
HpS removal, € tovers D, 38!
Organie 8. romov:l, 12 tovers ot
D. 15" vith 2 nor: urder construction,



Schwartzheide (Contd.)

014 Plant,

This plant is 700' lons and we mould roughly cstimats that
it contains two roms of 70 ovens, in total, therefore, 140 ovens.
On the basis of an average production of 750 T/Yr, per nven, this
would correspond to a capacity of ahout 100,000 tons of primary
product per year.

New Plant

The ovens at Schwartzheide have only 2/3 of the diameter of
the standard type of medium pressure ovens and, agsuminz th't their
capacity would be proportionzte to their cross-uoctlona, they ~ould
have only about 45% of the capacity of the standard ovens, as used
at Holten, or say 540 tons of pririary product per vear per oven.

Te 480 ovens would rspresent on this busis an annual capacity of
about 250,000 tons of primary product per annum, and the total
Schwartzheide capacity would be 350,000 T/Yr. "o 'ave ot present
go.data on the capacity of the Koppers units installed at the Schwartzheide
Plant which would enable us to make a cross check of the above on the
basis of the -amount of water gas produced. However, the sulfur puri-
fication equipmont forms an inportant step in the synthesis gas
manufacturce and, if anything, may be exnccted to bs greater. per cubic
meter of synthesis gas in the caso of brown coal thar in the case of
hard coal.

A comparison of the suvlfur purification cquipment of Ho® ten
with that of Scimn.rtzheide sives the folloing nicture.

Heltoen Schwartzheide
H2S Removal 8 towers of 36' D, 01ld Plant - 8 torars 38' D,
Mew Plant - 8 towmars 38' D,
Ratio 1 : 2.3
Organic Sulfur 12 towers of 18' D, 01¢ Plant - 12 towers of
Removal 15' D,

New Plant - 12 towers of
15 D, with two more
building,
Ratio 1 : 15 (inel. 2 under constr)

On tho basis of the gas purification equipment, thercfore,
the capacity of Schwartzheide would be only about doublr’ that of
Holten, or say 250,000 T/Yr. 'le believe, therefors, that the
capacity of Schmartzheide lics somewhere between 250,000 T/¥r. and
350,000 T/Yr., and have tentatively put i dovn at tn‘ arbitrary figure

of 300,000 T/¥r. for 1943 and rcvisced ouvr 1941 and 1942 cstimtes
to 200, ' 000 tons and 250,000 tons ressasctively.



Schwartzheide (Contd.,) .

0ld Plant,

This plant is 700' loags and we would roushly estimats that
it contains two rovs of 70 ovens, in total, thersfore, 140 ovens,
On the basis of an average production of 7950 T/Yr. per oven, this
would correspond to a capacity of ahout 100,000 tons of primary
product per year.

New Plant

The ovens at Schwartzheide have only 2/3 of the diemcter of
the standard type of medium pressure ovens and, assumine th:t their
capacity would be proportionato to their cross-scetions, they -ould
have only about 45% of the cipacity of the standard ovens, as used
at Holten, or say 540 tons of prinary product per yemRr per oven.

e 480 ovens would represent on this basis an annual capacity of
about 250,000 tons of prirmry product per 2anum, and the total
Schwartzheide capacity would bz 350,000 T/¥r. "o ave at present
no.data on the capaeity of the Kopners units installed at thc Schwartzheide
Plant which would enadle us to make a cross cheek of the ahove on the ’
basis of the amount of watcer gas produced. However, the sulfur puri-
fication equipment forms an important step in the synthcesis gas
manufacturc and, if anything, may be expocted to be greater psr cubic
meter of synthesis gas in the casc of brown coal than in the case of
nard coal. ' '

A comparison of the sulfur purification cquipmont of Yo' ten
with that of Scim.rtzheide sives the folln—ing nicture.

Holton Schwartzheids
H2S Removal 8 towers of 36' D, 0ld Plant - 8 tovaers 38' D,
: : Mer Plant - 8 towzrs 38' D,
Ratio . 1l : 2.3
Organic Sulfur 12 towers of 18' D, O0l¢ Plant - 12 toviers of
Removal 15' D.

New Plant - 12 towers of
15' D, with two more
: building,
Ratio 1 : 1.5 (incl. 2 undcr constr)

On the basis of the gas purificatien equipmont, thersisre,
the capacity of Schwartzheide would be only about double that of
Holten, or say 250,000 T/Yr. ™e believe, therefor:s, that the
capacity of Schwartzheide lies somewherc between 250,000 T/Yr. and
350,000 T/Yr., 2ad have tentatively put it dovm at the arbitrary figure
of 300,000 T/¥r. for 1943 and rovised ovr 1941 asd 1942 catimates
to 200,000 tons and 250,000 tons respectively.



DESHO™ITZ
Company: Schaffgotsch Benzin G.meb.H,.

Date Coverage: Oct. 6, 1942 (Rep. D-175)

Location: 5 Mi. N, of Cosel

Plant Area: 5,150 x 2,180

Description: Hydrocarbon Synthesis (Fischer-Tropsch) at medium
pressures, -

(a} Power Plant: 1 boilor house 286' x 195',
Generator halls, 1 at 85 x 45' and 1 at 85 x 70!,

{(b) Coke Oven *lant: About 190 ovens,
By-product plant includes NH3 separation, benzol
plant. (tank 40' D. and 16 tanks, total 2,000 Tons,
for final benzol friction storage), tur pitch
trectment and fr:etionation, '

(e} Gas manuficiurc: Watergus plant 205 x 98! being
cextended to length of 420' and nossible more.
.29 gasholders 85' D.
HoS removal 98 x 90' with 4 towers 34! D,
Organic Sulfur Removal 210 x 65', 6 towers 13! Do
Compressor House, 210 x 117!,

(a) Synthesis: Coatact oven house of ovon tvpe 143 x 70
"until recently”, being cxtended to 2857,
Older scction had 48 ovens 9'D,., 10 more have been
added with total room for about 90.

(e) _Refinery: Fraction-ting and stabilization columns,
May also include luboil manmuficture. Frohably no
cracking unit.

(£) Tankmge: Two groups of tanks, totiling 3,400 T.
(more tankage in Coscl whence oil is conveyed by
pipeline). ' :

Discussion:

Ie concur with the British estim.tz of 60,000 T/Yr., for 19:2
and 110,000 T/Yr, for 1943 -upon corplotisn »f all90 ovens wiich
however will not be the case till perh:ps July lst 1943. For tihe
first half of 1943 the plant miy be operating it an 2stimot:d annwl
rate of 70,000 T/Yr,





