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';iEPersonnel Interrogated

GONFIDENTIAL

_f}:;..'ﬂ'~~ c I 0. s, Target No. 50/5 02

Report I - Inspectlon of Flscher—mropscn Plant

Personnel making inspection

Ernest Cotton, U. S. o .v.uf»‘“ e e -
"71V1adlm1r Haensel, U.S., g T o ,,wrl‘f.'j}” T ff@
: -Capts Chaffee; U.S. (Ordnance) ‘ PRI
: 5.Capt. C. Cw Hall Br.,_-.
L"Date of Inspectlon o

s b L. . oo . e T Lk
[ ‘ Wi o Een o . i e

Aprll 15, 1945

"D ‘E. Combles, Manager for the wncle woTks
“Dr. H, Flscner, Manaﬁer Qf . tne Flscher—Tronscn Plant
" General

p

. Tne WérKs are d1v1ded by a rallway llne 1nto ‘two distinct sections. On
the -one gide is the Krupp—Lurvl low~temperature carbonlzatlon plant and on the
other, “the Flscher—Tropscn plant. The two sections-are quite- 1ndepenaent (or
can be made so), i.e., the Fischer plant does not depend on, Jow~temperature
coke for water-gas production and - tne'Krupp—Lurgl plant does mot rely on the
Fischer résidual .gas for heating.. The investigation- of the Krupp-Lurgi section

"1s dealt: w1th in a separate report. The Flscner—Tropscn plant was badly damazed.

The Flscner~Tropscn Plant and Process

Productlon and purlflcatlon of . syntnés1s gas. Water gas is made in 10
standard Humpnreys and- Glasgow generators, two being fitted for dry -removal of
ash. Low»temperaiure coke from the. Krupp-Lurvl insgtallation is used in two of
the. generators and normal hlgn—temperature coke in the remalndez.. Tne output
WLOf water~gas'is 58,000 m¥/hr. and 1ts comp051t¢ou.,- Rt f:a: -

coz 6%, 00 39%, H@ 50%, }2 5p.-

‘Tne FgS isg reduced from 3 gm. /m3 to “C. 08 gm /mb«ln.a svstem of 4 towers (3 in
operatlon) each contalnlnv lOOO 4onnes luxmasse., The organic - sulpnur ig then
" reduced from O, 14 gm. /8 t5 0, OOZ 2m. /IOOmO in.the usual felnrelnlgung svstem
of B stréams of 2.towers, each tower contalulng 70 tonnes of. luxmasse—soda
contact obtalned from Rubhirchemie. . At the inlet to the feinreinigung the gas
containg O. 2 gm. oxv~en/m5 “but . +he out-going gas is oxygen-free. The mass is
dlscarded Wnen the sulphur cohtent reaches 8 per Leﬁt. o
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Acatalyst nad to‘be rammedrout w1th the aid of steel rods.”.

_'ted at one tlme. :

One-third of the purified water gas is converted at 4509C. in the presence
of an iron catalyst obtalned from Ruhrchemie and the product blended with the

_ remainder to give 632,000 m® of syngas/hour. The syngas composition was given as

-

00 14%, CO 27%, Hp 54%, ¥o 5%.

The Synthesis

The process is operated in two stages, one at atmospheric pressure and
one at medium pressure (10 atmos.). The first stage comprised 72 normal tube
and plate ovens (64-66 on streams at any one time) arranged in the usual manner
in an enclosed oven—house. The medium~pressure stage had obviously been added
later and was in a separate building, located at a considerable distance from
the normal pressure stage. The M.P. oven-house was of the 'open' type, i.c.
the double rows of six ovens each on each side of the housé wére open to the
atmosphere and only the central portion where the steam drums and control in-
struments were located was roofed-in. Of the 24 medium-pressure ovens, ‘8 were
the double—~tube type seen at Sterkrade, but the other 16 were of a modified
type. They were, externally, identical with the normal type, but éontained
wider tubes (7.2 cm. i.d.) fitted with a fin-assembly made of sheet metal which
was apparently driven into the tubes after the latter-had been madeé Hot. - They
were known as the "Taschen-rohren Ofen". Their only apparent advantage is an
increased catalyst capacity (95-96 per cent- of that of the” normal~pressure oven
compared with 90 per -cent for the double-tube type). "As all the ovens were on
one stage, it was impossible to tell which type functioned the better, dbut it
was found that the Taschen-rohren type were difficult to discharge; the spent

All the medlumwnressure ovens were constructed by Krupps and had an im-

" proved desizm of" ‘bottom fitting, which had adequate strength with the* ise of

less metal and permitted dlscnarge of the catalyst w1tnout intcrference with

. the product outlet connectlons.

A drawing of the Krupp Taschen-rohren oven was obtained.

The same cobalt catalyst, obtained from Rahrchemie, was-employed in dotn
normal and medium—pressure stages. It was purchased on the basis of cobalt
content angd- the proportidns of thotria and magnes1a Nere not known. -The data
for the lst stage were given .as follows. T '

Tcmp.. 180-190° C., pressur 2 m. water—gauge, prcssure droovacross oven:
25 cm. (7.5.) gas contractionr 58—60 per cent., yield: lOO—llOfém. liguid
hydrocarbons % 10 gm. C3 4 C4/m® ideal gas, catalyst life 3 x 10° m® ges/oven
or ca. 4 months. After about 600,000 m® of gas has passed through an oven (ca.
25 days) the catalyst is reactivated by extraction with 20 m benzin, and after
draining off the solvent, by passing nydrogen for 6-8 hours at a rate of 1000
m3/nr. at the maximim oven temperature (ca. 205°C. Y. - & total of 4 or’ 5 such
reactivation treatmcnts arce carried out during tne catalyst‘s life. As "4 ovens
are operated as 2 unlt thh a common Steam dnnn ar banK of 4 ovens 1s reactlvs—

The gascs leaving the lst stage pass through a direct condenser and the
usual active carbon plant to a gas holder. The residual gzs, 26,000 ms/nr., of
composition: €Oz 33%, CO 17%, Ho 32%, CHa 8%, Np 9-10% passes to a bank of 5

-l




compressors where it is compressed to 9-10 atmos., and then enters the 2nd siage
of 24 medium-pressure ovens (20-24 in operation). The conditionsin this stage
were glvcn as: Temp.: 180-2020C., gas contraction: ca. 32%, cetalyst life

6 x 106 n3 gasfoven i.e. about 8 months. . No reactivation is carried out in
this stage. Recycling of residusl-zaé had been employed occasionz2lly due to
shortage of inlet gazs from the lst stage. The outflow from the ovens passcs
through the usual condcnsers and active crrbon plant._:

The over-all yleld from tno two stagus wag given as 130 gn. liquid and
solid hydrocarbons + 14-16 gn. C3 % Ca/m® ideal gas. The final residual gas
had the composition: CO2 52%, CO 6-8%, Ho 8-10%, CH4 14%, N2 16%, and was used
as fuel for the feinreinigung, the Krupp-Lurﬂl plant and tLe boilers.

Products

With the exception of the wax flowing directly from the medium—pressur?
ovens, the condensed oil and active carbon benzin from both stages were comblngd
for distillation, stabilization, etc. It was not possible, thereforc, to obtain

separate compositions for normal and medium-pressure products. The composition
of the combined product was given as:

1. Cz 4 C4 11 - 1oﬂ

2. Benzin 39 - 176°C. 42 - 45% (Olefincs 25%)
3. Diesel o0il 176 - 230°C. )

4. Rohrol 230 - 320°C. ) 41 - 43% (Olefines 15%)
5. Gatsch 320 - 4500C. )

6. Hard wax,m.p. 80 - 91°C. 4 ~ 6%

The gasol (1) was sold as Treibgas for sutomobiles. The bonzin (2) was
blended with 8 ~ lO% of Krupp-Lurrl ‘spirit (O.N. 80) and wns then stated to
have an octane No. of 56. (This would suggest thnt the unblended Fischer benzin
had the abnormally high octane No. of 54.) The blended spirit was despatched
to the central distributing station in Dortmund, (3) was sold as diesel fuel,
(4) was despatched to I.G. for conversion to 'Mersol! and (5) to Witten for

oxidation to fatty acids. The hard wax (6) was stesmed to remove traces of
soft wax and sold.

-

The total output of rlscner—Tropscn products wns 196 tonnes PCr day, i.e.
ca. 65,000 tonncs/wnnum.

Cracking Plant

" The works 1ncludod a Gerﬂwn-d signed crrcking plent which had not been
used durlng the war. "It was formerly used to crack the over 260° portion of
the primary product in the vapour phasc at- 450-530°C. and 16-18 ztmos. It had
also bcen "borrowod" by Runrcnenlc to crack thplr products.

Polynur Ga SOlan Unit

Thls was-a ‘U, 0.P. phosphoric-acid unit built to process 14—16 tonncs of

Cz £ Ca per day at 42 4twos. It hﬂd not been in ope rrtion since the U.S.A.
entered the War. g .

t. C. B
-5
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Repdrﬁlll‘-,Krupp—Lurgi Low Temperature
Carbonization Plant

Personnel Meking Inspection

Capt. Chaffee, U.S. (Ordnance)
_ Ernest Cotton, U.S.
Vladimir Haensel, U.S.
Capt. C. C. Hall, Br.
- Lt. Col. H. Hollings, 3r.
Lt. Col. A. Parker, Br.
. A, R. Powell, U.S.

Date of Inspection

April 15 - 16, 1945

Purpose of Inspection

This works of Krupp at Wanne~Eichel wasg primarily a Fischer-Tropsch plant
for production of synthctic oil. ILocated here, howcver, was also a commgrcial
plant for carbonlzlng coal at low temperature, and it was understood that part
of the coke at least from this plant was used in connection with the making of
synthesis gzs for the Fischer~Tropsch process. A rather brief and undctailed
inspection was thercforc made of this special type of carbonization plant.

Description of Plant

The eoklng cnambers of this plant Were v tlcal slots Wlth the.heatlng
flues. alternating between slots.. With respect to this gencral arrangement of
alternating coking chamocrs and heating flues arranged in a. lonm line, therc
was some resemblance to a coke—oven battery, but there the resemblance stopped.

. The .coking chambers were made of cast metal (compositien not determined).
The inside width at the top was 76 mm., and at the bottom 100 mm., this taper
being provided to facilitate discharge of coke through the bottom when coking
was completed. The chamboers were 3.1 m. long and 2.1 m. high.

Each six chambers composed an "oven" and this oven was the operating unit,
not each individual chamber., This distinction betwcen "chamher" and "oven! must
be kept in mind throughout this report to =avoid confusion. - Over the top of each
oven was the top door which was simply an insulatcd metal 1id with-the turned-
down edges dipping into a water scal, and at the bottom was a similar door also
provided with a water seal around the four cdges. Thus, each oven was effec—
tively scaled agnlnst zas lesksze, but there was frce g2s communlcatlon between
all six cnemb\rs of a 31nvle oven unit.. : :
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In the older ovens at Wanne-Eichel, the coal discharsze had been supported
directly by the bottom door, but this had been found unsatisfactory duc to the
dropping out of hot coke while the door was being removed. In the newcr im=
proved ovens, this trouble has been ¢climinated by providing-a coal supporting
crate (Rost) which presscs dircctly ageinst the chamber bottoms ard which stays
in place when the bottom door is removed. This grate (Rost) is 2 kind of a
heavy metal grid with the bars normally covering the bottoms of the six chsmbers.
After the bottom door has been entirely removed, this grid is slid sideways
soveral inches and the coke may be discharged through the grid openings. After
coke discharge, the grate or grid is slid back in placc to =again provide a sup-
port for the conl. Thus, the bottom door scrves simply as a gas %eal and does
not support the cozl in any weay. : .

Along the top of the battery of ovens there is a combination charging and
discharzing machine which runs on rails much after the fashion of a coke—oven
larry car. When an oven is to be discharged, both the top and bottom doors arc
removed, 2 small hot-coke car is run under the oven, the grid at the bottom is
slid open, and the top machinec lowers six rams simultancously to assist in the
discharse of coke.  After discharge, the hot coke is taken away to be quenched,
the £rid slides back in placc, and the bottom door is replaced. The top machine
then fills the six chambers simultaneously, after which the top door is dropped
intd place and another coking period is started. ' :

Tach oven (six chambers) has a volume of 3.5 m3 and has a coal capacity of
2.75 metric tons per. charge. The.gross coking time is B hours, thereby giving
ecach oven a coking capacity of 11 metric tons of coal per 24 hours. The. actual
or net coking time is somowhat less than 6 hours. - The plent contains 56 ovens,
thercby making the plant coking capacity 20,000 metric tons of coal per month.

The oven heating system used in this plant is definitely 2 low-tcmperature
scheme since therc is no combustion whatsoever of ~gas in the oven heating flucs.
‘Hot combustion gas recirculatcs ‘through the flues of the battery and this rocir-
culating gas is continuously neatcd by ‘injection of high-temperaturc gas from
contral combustion chambors. The oven heating gas used is Fischer-Tropsch tail
zas (Restzas), in some cases supplemented by a part of the. distillation gas
(schwelgas) from the low-tcmperature ovenms. - & - '

Two recirculating hoating gas mains cxtend the length of the battery, one
on each side, 2nd these passages are more or less. an intqgral‘part of thc bat-
tery. Thesc passages arc of rcctanguiaf'érbéé"scétion3-aboutAthc.53@9.hCight
as the oven chambers and conncet dircctly with all of the oven fiues which lic
betweon cach coking chamber. By means of recirculating gas blowers the hot gas
flows along onc side of the battery, then through the battery along the flue

_passages between each coking chember, thercby heating the corl charge from both
cides.’ The heating gas then returns through the main on the othor side of the
bettery, is rohcated by the injection-of high temperaturc £2s from the'central
combustion chembers, and theh resumos it cizcuit through the battery. Period;—
czily, the direction of flow of the heéating zrs is roversed from one side of the
battery to-the other side in order to -onsurc uniform heating conditions in the
coking chambers. Several recirculating heating g2s systems are provided, ecach
system handling several ovens.. = - - : ' »
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The tcmperature of the recirculating heating gas entering the battery'is
610-620°C. and the temperature of the gas leaving the battery is 560-58600,, so

_that there e relatively 1litt}e tomperature drop. Thé underfiring or fuel gas

requirement is 500 k. cal.aif% kg. of coal (dry basis). This is equivalent to
900 BTU per 1lb. of conl, % : :

Lo

The by-product recovery equipment of this plant was not inspected in detail,
but ¥t was understood that it .ecfisisted of the usual coolers and condensers for
recovery of the low-temperazture tar and washers for recovery of light 0il from
the gas. # '

o

Coal Uscd+*and Products Rbcpvered-

It was stated that the coal carbonization in this plant was a blend of
high-volatile coking coals from the Rulir district. It was claimed that non-

_coking coals could also be carbonized in this type of equipment ziving, of
coursé, a char instead of coke. As stated before, an average of about 20,000

"rmgtric'tons of coal per month were carbonized.

%

Low-temperature coke was produced at an average rate of 17,000 tons per

“month, indicating & total coke yicld of 85%, This coke contained 7-8% volatile
T matter. Aftér‘screening, the large sized coke wns charged to two of the ten
_wéater—ghs generators producing synthesis‘gas_for‘thc Fischer~Tropsch plant. It

was claimed that this low-temperature coke gave water—ges with 2 1.35 ratio of
hydrozen to carbon monoxide, which is considersbly higher than obtaincd fronm

_high-temperaturc coke. Such gas would require, of coursc, lcss conversion by

the shift catzlyst to mske synthesis gas, The small sized cokc has been sold
“for nouse heating and it is claimed that it has proven to be an excellent fucl
“for this purpose, . o o ' S '

The total yield of tar was mot given, but it was statocd that therc was a
production of 1,G0C tons per month of Heizol (heating oil), which is presumably
a tar distillate. Trhere was also o production of 180 tons per month of Schwel-
benzin, which represented the light oil recovered from the gas. This light oil
was quite differcnt in character from the usuél high~tcmperature coke plant
1isht oil, being larzely parafinic and:containing very little aromntic hydro—

. carbans. ) o

Evaluation of Process by Plant Personncl

" The plant people intorrogated zbout this process were guite cnthusiastic
about its commarcial possibilities. TIn conjunction with 2 Figcher~Tropsch plant,
they claimed that this process ‘gave 30-35% iore ‘tetal oil (fran conl carboniza-
tion and Fischer-Tropsch plant combincd) thian would be obtained from a hign=
temperature coke plant plus a' Fischer-Tropsck plrnt. They claim that, in view of

_their experience, they would again combine a Krupp-lurgi low-temperature carboni-

zation plant with a Fischer-Tropsch plant. in any possible future project for

* - which their opinion would be asked... Evpn,aside from_Fischer—Tropsch operation,

they claim‘that—the,proccss'nould;be cconomically feasible for productiop.of
smokeless house—heating fuel, but. timc-was not availsble to enlarge on this
pointu ' ’ B : - S R, e - ©L S0 ..- N v N

A. R. POWELL

&
60239



