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and processes described may also:be the subgect 0F B8y -paténts.

Accordmgly, it is recommerded. that ‘the usual pa.tent study be
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Report i - Inspection of Fischep—Tro;p__ch Plant
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Personnel ‘inakin'g inépeétioﬁ- )

. Ernest Cotton, U.S. -

' Vladimir Haensel; U.S.

- Capt. Chaffee, U.S. (Ordnance)
' '_-,"Capt_'. C"_‘Cv Hall Br. ! .

Date of Inspection

Apr:Ll 15 1945 . g

Personnel Interrogated i

C ‘ £ the Fi scher plant does not dependdon: l
' coke for' waier—-gas prqduct:.on a.nd the, Krupp-Lurg:L ‘plant. dpes; agt:,
. Fischer. res:.dua.l gas for heating. ' The investigation of the Krupp—Lurg:. sectlon
ate port., . The, Fischer-Tropsch plant .qvas-bad_ly demagedy

Productlon and purlflcatlon of synthe31s gas. 'Water-gas'is made 1n 10 y
standard Humph;-ey;s,,and Glasgow. geneyators,. two: ‘be:.pg Fitted fo; d,zry removal o}

nnnnnn

é coke from the_Kmpp-uurvi 1nstalla.tiox'1 is v




One=third of the purified water ges is converted at 450°C. in the presence %
of- mrirm'oatalystrobtained -from—Ruhrchemie—and-the product-blended-with the . g

remainder to give 63,000 3 of syngas/hour. —The. syngas compositioh wals given a.s‘

1

Ll 002 14%, co 27%. Hz 548, N 5%

The Synthesis
The process is operated in two stages, one at atmospher:.c pressure a.nd.
one at medium pressure (10 atmos.). The first stage comprised 72 normal tube.
pnd. plate ovons (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 oonsiderable distance from
‘the normal pressure stage,. The M.P. oven-house was of the . 'open' type, i.e.
the double rows of six ovens each on each side of ‘the. houge " ‘were open to the
atmosphere and only the central: portion where .the steam’ drums angd control in-
struments were located was roofed~in. Of the 24 medium-—pressure ovens,, 8: wcre
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. contalned )
widor tubes (7.2 cm. i.d.) fitted with a fin-assembly made of shéet metal which-
was apparently driven into the tubes after the latter had been made hot.. .They
werc-kmown—zs- the—"Taschen=rchren- Ofen"*-—*'l‘heironlmarentmadvantagewlswa.n~ —
increased catalyst capacity (95-96 per cent: of - that of the normal-pressure oven .
compared’ with. 90 per cent for the: d.ouble—tu’oe type) “As"all the ovems were on:
one stage, it was 1mpossl'ble 'to tell which type functioned the’ 'better, but- it
wa.s “Found that the Taschen~-rohren type were difficult to dlscharge‘ the spent
catalyst had. to be remmed.—out w1th the aid: of steel rods.

i

.’

All the medmum-pressure ovens were constructed 'by Krupps and had é.n im—
proved design ‘of -‘bottom flttlng, whlch had:adequate- strength with ‘the-ase.of -
1ess metal a.nd. permitted dlscharge of the cata]:yst w1thout 1nterference w:.th
the product outlet connectlons. e

A drang of the Krupp Taschen——rohrén 'ov\e : wa.s;obtalned._

o "I' -Ruhrchemle,_ was, employed ing botn
. normal and med.lum-pressure stages. ,chased -on“the ‘basis of cobalt

~content and the prOportiqns of -thori

o _emp.. 180—190 C., pressure’
25 cme' (w.g), gas’ ‘eontragtion
hydrocarbohs 4710 ‘gn. 03 #.04/mS";
‘or ca. 4 months. After;abou «'<GOO 000

passed” through an oven, (ca.
zin, a.nd afte::_

: usual act:.ve car‘oon plan‘t to'a ga
sit co:_:, :sz%, co_17$ Hs 3

60239



compressors whorc it is comprossexl toh Q—lOiatmos. and then ontors the 2nd siago
of - %ﬂedlm-pressurekwcnﬁfzq-:zf}—i noporation). The. conditionsin: this.stago
wore givon as: Temp.: 180-2029C., gas contraction: ca. 32% ‘eatalyst—Iifo - -
6 % 106 m3 gas/oven iies:about: Bmonthe. : Norosctivation g carried cut in—
this stago. ~ Recycling of rosi_dual 8as:hed. Yacn: employcd occasionally due.to
shortago of inlot gas from tho lst -stage. "The outflow from tho ovens passos

through the usual condensers’ and active. cpr'bon plan

" The- ovcr—all yield from tho two stzges was g{w;on" as 130 gm. liquid cmd
golid hydrocorbons: # 14-16 gn, 03 7‘ Ca/nS faedl’ gas!. “fho£inal rosidual gas
hsad the composition: CO2 52%, % Hz 8-10%, CH4 4%, W2 ‘16%, and.was used

as fucl for. the felnremigung, the Krupp—Lurg:. plant and t}}e boilors. .

Products S A o ' | »

' With tho exceptlon of the wax, flow:.ng d.:chctly from tho modlu.m—pr'ossurc
ovens, the condensed oil and-active carbon ‘benzin from both stages were combined
for. dlstlllatlon, stabilization, etc. It was ‘not possible. theroi‘orc, toaobtain‘
.separato compositions for normal end mediu.m—prossure products. Tho composition
of. the combn.nerl prod.uct ‘was glvcn ast o e

Oy O ~time 11 -"1”«2 i SaRUK
‘2. Benzin 39 - 1769C. - - 4B - 45% (Oleflnos 25%)
1 B »Diesel 011 176~ 230%C "), b
43" Rohrcl v ,830.= 820904 ) - 43% (Oleﬁhes 15%) :
Ba ,Gatsch L 320 = 1AB5090 s Yt T ;

V.,-"-B.‘ ,Har& WaxX,m p. 80 & 91°C..‘

Thc ga.so wad sold. ad Trelbgas for mxtotnobilesr “The benzin (2) was
blended with 8 = 10% of Krupp-Iurgi spirit (0.N. 80) and was then stated to . -~ -
have an octanc No, of 56. (Th1s would sugn'cst that the unhlandea. ELScher ‘ben.z:.nv ;
‘had - the abnormally’ hlgh octane- No. of 54. ) The blcndcd spirit.: was desp'=tched
: 4o rthe: central di stributing ‘gtation in Portmind; (3)7 °1<1 A 510501 fuol,
(4) -was. déspatched to I+ for c?hversion o Wiersell )t WA

" oxidation.td fatty- ac:nd.' 'l‘l're ha.rd wax (6) wo.s S e'ﬁmed. to pel
,L-soft ‘W&x and sold. "

bhe prmary pmdﬁct P o se k45
owed! ‘bryh:hrchemxn to ,rac 47

v.P, phosphorlc acidsunis 5o
. It had not b‘,en i ope




Re ei"t' II-—Kru Lurgi Low Tem‘erature |
e Carbonization Plant

Personnel Ma.king Inspcction

- qut. chaffee, U;s. §0rdganee)
Emest- Cotton, UeS.;; St
Vladimlr Haensel, U, S. 7 )
Capt. C. C. Hall, Br, =~ - -
Lt. Colo H. Hollings, Bro

L. Col, A, iParker,. Br.
A" Rr; Powell, U S- Tt re

ﬂate ‘of Inspecﬁop

April 15 - 16 1945

Purpose of Inspectlcm

This Works 0f Kmpp a;t an\ne-E:Lchel was pmmamly a F:Lscher-Tro.psch plantk
for production-of: synthet:.c 011. --Located here ,.;hqwcver, was ‘also ja commereial
t;empcrature, -and i it was. undcrstood that part.
jlant was used in. connectlon w1th the maklng of

Q;psch process.. ._A'ra,ther bnef and undctalled.
ade ;of xthis spec:.a,l A

cing chambers -and heating flues arranged in‘a;lo ong:line, thers - -
was some resemblance to. a coke—-oven ba.ttery, but there the resemblance stopped. .
RS ; . .

U i .',':1.,~;‘...n»~

te oty

R The coking chambers wero made of cast me
Thg” 1nslde width ‘at the top: was. 76 mm.,
being prov1ded to- facilitate d_tscharge
was completed.. The—chambers wcre 3 1 m

tal (cgmpo s __.tmn not determined)
» and at the bottom 100-mm;:; this' taper
of: coke: through the bottom
. long and 2.1 m.

R oy chambexs composeda‘an«

not: each- indlv dubl: cham‘bdr.wl’hms*dzstinctxon
be kept in ming: thrbhghout “thigr report 40 avoi
oven was the: top - door. which was’; s:unply.*
down edges dlp_plng 1nto a. wz.ter sealy:
provided with - a water seal’around -the.
tively-séaled ‘against: gas—&eakago b
'acl:l 'mx chambers of A single: ove




_ In the older ovéns at Wanne-Eichel, the coal dischargo-had been supported -
~directly by-the-bottom-door,—but=-this: had been- found unsatisfactory duo ‘to the
_dropping out of hot coke while the -doar-_,was‘being'removcd.-"i In the pewer im- |

- proved ovens, this. trouble-has becn eliminated by providing a ¢oal supporting
grate (Rost) which presscs dircctly against the chambor bottems and: which stays —
.in place when the bottom door is removed. This grate (Rost) is & kind of & - -
neavy metal grid with the bars normally covering the bottoms of the six chembors.
Aftor the bottom door has been ‘entiroly removed, this grid is slid -sldoways ‘
several inches and tho coke may be discharged through tho grid oponings. Aftor
. coko discharge, ‘the grate or grid is slid back in place to again providec a sup—
port for the coal. Thug, the bottom door scrves simply as a gas seal and doos

not support the coal in any way. - . o ' o S .

.. Along the top of the battery of ovens ‘thers is a combination charging and
discharging machine which runs- on rails much after the fashion of a coke-ovon
larry car. When an oven is to be discharged, both:the top and Dbottom doors, aro
removed, a small hot-=coke car is run under the oven, the grid at the bottom is
§1id open, 'and the top machine lowers six rams simultancously to assist in tho .
dischargo of coke., After discharge, the Hot. coke is taken away to be quenchod,.
the: grid slides back in place, and the bottom door is replaced.  The. top machine
_then fills ithe six chambers.simul taneously, after which ‘the top dooriis dropped

"inmfﬂacéfénd\'-afhoﬁherw(;pking-«periodn ie-starteds

e Each @fvfé_ﬁ ('six’chambers) has :a:firol;m.ié, ;61‘,‘_‘;3'.'5‘ md _‘a,nd.yha’s».a_ coa.lcapacity of
2:75 metric. tons per charge. . Tho .gross. colding time 1% 6 hoursy thereby ‘giving
‘efich; oven a coking capicity of -l.metric,tons of coal por 24 ‘hours. The agtual .’

-or-not coking time' is somewhzt loss than:6 hours. The plant-contains 56 ‘ovénss,

- thereby making the plant coking .capacity 20,000 metric tons of coal por ‘month. "
" Theoven heating system used in this plant is dofinitoly & low-tomperature

‘ schcme since’ there is.no- combustion whatsoever of .gas_in tho oven heating flucs.

'Hot combustion gas rogirculates through the®fluss of the battory and this recir—
“culating gas is’contintously Neatcd by injection. of high—temperaturc gas from'
central combustion chambers, [ TH von Hdatt ng ‘gas used is. Fischer~Tropsch tail -
zas (Restias),vin -sqme cases supplonénted by

‘gas (Rostéas), iin sa : art of the distilldtion gas -
“(Schwelgas) “from the:low-temperature vons: b T AU L

T

. 'TWO';rcéi"rculating hcatlnggas nains exﬁ'en_él the i'érigvi'ﬁhii.d_fﬁﬁhe battery,: one
on each sido, and those passagos arc more or less.ap intcgral part. of.:the ‘bat~: .

“tery.. Thesc passages are of rcctangular: eross. section, about ithe samo hoight -
_as.‘fite. oven ghanbors: and- conncct dircctly with:all of: ‘the. gveni: flues which:lio.
‘betwecn:each coking ¢ amber.:. By 'roang: of “recircilating gas blowers tho liot gas;
g ong: si the batteryy. ¥ ght}#c .Batteryialong the flue. .




~. The, temperaturs. of. tho"rcci’rculating'*hea.tinggas entering the battery is .
'610-620°C. -and ;-the@en;pq:a_.turq of the gas n'leva.ving,the—f.batt_cry'is_-560f580°0'.', 'so
“that thero is rolatively 1ittlo: tamperature drop. The underfiring or fuel gas
, réquiremegt is 500'k. cal. per kg.. of coal ( dry basis).  This is equivalent to.
+900. BTU per. v, of .conl, e e ‘ p : Co
. - .- The by-product ‘recovery €quipnént of this plant .was-rot inspected in detail,_
_but.it was understood that it ‘consisted-of the usual coolers -and condensors for
. recovery: of the -low-temperature tar and washers for recovery of light 0il from
-.the gas. .. . .- T S - . . . o

Coal Usod and Products .Recove':'-ed,..

o7 It was' stated -that the. ceal carbonization in. this plant was.a blend of-
~high-volatile ‘coking coals from the Ruhr district, It was claimed ‘that non-
: coking coals. could: also ‘be carbonized in’ this type of cquipment. giving, of -
©eourse; a.char instead of.ocoke.- “4s stated before, ‘an average -of . About 20,000
‘metric: tons orf coal per'month-were carbonized. .. . B
e ioLowstemperature goke wag produced &t -an average' rato of 17,000 tons per..
imonthy; * indicating & total ‘coke:yield of 85%; - iThis: ‘¢oko dontained -8 =
.E-‘;’}léﬁﬁ_;‘:ﬂw_;&itcrﬂscreeni»né;‘—ﬂ:ha‘rvI:é;rge-m 512607 60KE wAs chirged™to ‘two of the ten _
water-gas generators producing synthesis gas for the Fischer-Tropsch plant. It

“whE: claimed: that thi s 1ow-tens ‘coko’ gaveatir—gns with & 1,35 ratio ‘of
".hydpogém;t@f‘ca- bn‘s‘ide_’i-aﬁiy;rﬁighar'a-than“-'-bfb’téiihgd from
“high-te vitre-oke; ! Such:gas woul | requize; of’ course, 16ss. convergisniby -
AHe shift catalyst: t6 mike synthdsis:igds, -small-sizéd-coke hag bobn sold

“FOr Hélse’ Weating Ang it {eZclaingd. that it hag ven 1o be' an’'excéllent fucl:
;f'or'thi‘s-pgszo’s'e' o : O ~ A TP






