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Infroduction. ?f.;.ﬂ'.

- The Fischer-Tropsch plant at the g_s works of Leipzig,
o Germany, was being installed for the.purpose “of enriching —_—'
't/ the town.gas for the city of Leipzig éand at the same-time' -~ " -
'  -to yield much meeded recoverable 1liquid ‘and solid hydro= R
L‘carbon products. - It was the smallest unit. that~was—conpi:p~~ :
. sidered echnomically operable for this purpose and'was. 75%
: SR . Wffcomplete at the time the area was occupied; the-last-of - — REr.

S ~-':lm.,,- o _‘ f = - Aprll 1945,  The plant was of usual design'for -operation: - lv‘i

Personnel ’ i | at'low pressure on cobalt catalyst; in fact, the reactors.

S bl RS T ~ | 7 .had been removed from the Lutzkendorf plant (30/5 08)“"'

..“Ta eI .l.....'..'...; ‘ ‘ : _F

.D"..."I..".l.’.
- s Rl

:»Mgescribtion OF" Piant.\ -.7"v””

- ”Z?A'simpliffe _diagram 1s attached as Figure l, ERRY
: and-photographs th ”plant are-preSented on Flgures 2,3 = - o
- a mixture of water'gas ‘and k__oven T_
supplied by ' : ga R
om- the plant\wa -




1ng which was “to be accompiished hy recycling water-cooled
residual_gas over the activated carbon bed. . - =—

The gas’then was’ to pass in parallel flow through a

i '~fine purification: plant consisting of two- units of three

‘'vessels each (approximately 8 ft. diameter x 8 ft. high,
right, Figure 4), each-vessel to contain. 19 cu.m. of the
-usual iron oxide catalyst (total of 60 cu.m.). The gas - '
was to be preheated sufficiently to maintain-the tempere-\y _
“ture of “this iron oxide catalyst -at "250-300°C. This: pyuri- =
fication plant” was expected to haye -8 normai pressure urop

of 500 mm.. Hg. ,.:.,,,, 3 = T , ‘

' The coarse and fine purification systems were stated R
. fto be " oversize because it was-anticipated that it might beihh;_i

wmwwwewnmmbmmm»mmmmm,wezg*w~

The expected yield of liquid product was approxi-:,~m
*mately 100 gms, per cu.m.:conslsting of.1/3 benzene, .
1/3 medium oill and 1/3 wax. The liquid product. (estimated

h:fV;at 500 ~T/Mo) was- to.be sent 1o Leuna or. Lﬂtzkendorf for
';Jrefining or further processing. S e

Personnel. Q'{?L;ﬂ--_~v‘~¢~u,'ti -, \P.»[.g_,'J L

ih?;;;,ui Ing Bonnes, who' was in charge of the installation

ox the plant for Lurgl, was interrogated on May .10, 1945,
and served as a gulde: through the plant. The 1nspection
and ‘iInterrogation-was by W.W. Odell, LiL. ‘Hirst and-

R " e

Y

 W. A Horme. .

which Was less pure than.that from the Leipzig‘gas works.

The purified gas at“1200 mm. Rg. was"'
parallel flow into 4 units: of- freactors

'\;_reactor approximetely la\ft

- “'see Figures 2 and.3). hes

O DT

W A Horne, and. the photographs were taken"by—*.P anes.<kihwf
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Normal 165 000 230:000-~220 000 ll0,000‘“‘*"—* 285 000 Sl
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CE OF THE P@L_ICA__’I_‘mN BOARD - |
"* “DEPARTMENT OF COMERCE ~ - . ' _

. WIRTSCHAFTLICHE FORSCHUNGS G.M.B.H.
| STASSFURT AND BAD BERKA . ' .




;v:,"INT ODUCTIO

o Several "WIFO" Underground Biendtng\Stations have been
; located in Germany.and inspected by different. .groups of in-
- .vestigetors. ‘'Thie report, one of .the serles—on~ thiS‘the of
... .. bled8ing installation, .covers. the "WIFO" stations at’ .. -
"»}LeopoldshallaStassfur% and" at Bad BerKa neex Welmar.,jﬂw~‘

S s S vl U IR e ~”-This WIFO Blending Statlon, having telephone conned—»
S UBJECT S T T Lo EeER e ,;\-ﬂ;.‘tion Stassfurt 915 or 916, was vislted on May: 14, 1945, and -
- S T et PR AT ST T A‘-‘plthe following 1nformatlon was obtained by 1nterrogation or" i
= PTON RARTY Ty Tere s M A SR el P I LA
I{gggg%gmm—STASSFURT STAT:\[ON TN ..o : T 3 cL - SR j:.,‘ ; Engineer Lehmann 1n charge Of ‘blending
General’ Description S R Weeeine e e ; g e b I TR -Engineer Peters ' - ‘ )
Moto; Gasoline ........-. _.' , s - C TP P ey :‘_vf4,a-gr Schnellenbach Chief thmis

Jet Propulsion”Fuel Bgeoifications oo ";“fifvf:no‘o}‘,Q§L Vf :: ,;}ifﬁ -”Blending of " motor gasoline and-Diesel o116 only" s
- Lubricating Oil Bpecifilcatlons ... v+ oy o Ty ououb’at this lodation, the whole ;nstallation, withffhe GXh_;““
Exlsting S%OCKS . - s s omes sise o t cs o e s ve . ; o : . Y v :7.; g ception of the laboratory and t e genera 3
‘o;roAMﬁﬂ,Laboratory ._. I . e fges e 4isii " underground-in a salt mine,  .Constructio
I Condition of E : < .
- ~wBAD_BERKA ‘STATION

"”kéD ,A' Howes— Brltish ninistrz of Fuel and,Power
th

3. 6l Allen, U.5. dninistration for War
Y. D U i

'.; Hane- Eondndle




5ON ischer. Tropsch Ges 011 (DT 901)
45%_Petroleum Gas-Gi%“ 1° APT (DT 150)

5% Spindle 0al . TR _

Theaminimum*Cetane Number 13 50 -end ;éggéximum":
API“GTavity 45 _ . PEC DR

domg TS r"he latestwspecifications ere given 1n a letter
"unted 14.11.44"from Zentralbliro - fir Mineral8l G. mye Hy
‘Dresden, to Mr, Schnellenbach at Stessfu*t which 1s

'-; tr,nslated~below.;v*- G K

'.
—y

S "As yuu—iée from the - ab
: tent 15 expressed in.vol,’
. ~mind in your future 1nvest1ga

" wvalues given above for ell" ‘blends to.
blending programme -of the J=-
s the results, Power to rel

expressly by us. "

as fcllow.

cnnnnumu. T

ove table, the phenol cons

7. WAl you pleese bear this in

LT

Descrrotlon Insoection

.v-—gl’.?-.m&tho

D ;
below;the—analyticalwrequirementsw
he -d= .and: JT i Ali ‘pre

”._: = Wereby -superseded, - The data now communic tgg,are 1ntended ..
' " for your per@onal irnform : i 11 1d: r.-n0 Me\duplicated
' s hi Lo '

iﬁ;ﬁ{;

’57Méx.' L
8y 1oo°

"'3“% API Gravity_ at 600 F)
Viscosity, °Engler o

20° G

(Viseos;_y, SSU)\ ”5

*:»lO AT

Pole height
10pejconstan

SS 906

32.8-84 2 -

"”;f 530-560
S4Bl

= 8—6 0

3300—5500
1250—1500

tions.

JEEUA USRS

‘Kindly determine the
be prepared-in the ..
and JT ‘series and _telegraph
ease the blends 15 retained

D Althou h no 1dbr1cat1ng Qiliblending was cerrieq R
S out t this WIFO ‘8tation; stocks of lubricating 611 were.. . .-
received for storage and were

also submjtted ta.routine
1nspection'inwthe Labor’tory._ .c8

Gurrent'

SS 903'”' Rotring

«856—@'860““77850“0“860””6“@@5 Vo ?ewga;,
32,5-34 2 e Min..; S

21500-1550

550—630
lPO-lAO




”Wﬂ,*,‘ the: U S Ordnance Deuertment

- cnur_mzu‘rm[ |
- Diesel Fuel < T 63, ooo Borrele . ST
* . of which TR 31 ,500 Barrels 1s Fiecher Troﬁsch

S “Gas 011
: 15 OOO to. 19 ,000" Barrels 1g’
LT finished blended fuel

L m.EL. L 15,000 dryms emch 6f 200-11tres. . -
T e L e capacity (Approx. 264 OOO i

- s » U 8. gellons ) _
- Ethylene Dibrofide - 3;000 drums each of 200 11tres.
A PR O '—f :;‘ capacity (Approx;,lSQ,ooo
Tl WS, gellons.) T

7ﬁStocks“of éold platinum and cobalt “Were slso in the Qhw‘

fifmine. “Detalls were given to the local Military Government
~ These etocke were- uﬁder ‘guard and were being exemined by,

| | CcoDBTAL ¢ L
The inSuellation had géversl cone—roofed tanke o

’ laged in-the.woods, bub the’main.blending tanks,
%iﬁg:f z%c., were located- underground -No attempt wag
'mede %o egtimate the entire storage capacity -or- etocks on-

‘hahd. -A supply dimp- of aviation lube oll (8=3) in barrels

s was” evidently maintained“at this location aleo.‘,

o e

Blending components.apoeared-tokhave;been received
hy rail ‘and. ehipged oy*rail or. truck; P AR -

The entire.inetallation had . suffered considerable fi_
damage by bombing and did not: eppear td have been repaixed

\- PR

1-;”;-:'f OTHER WIFO STATIONS

since—the attack. L S L f_,l:.~'t"f;”f"'~i

S

Information ved. received that other Blending

.w—.mwm ——

'”"l,Lngretory‘Qlf"*»'." yfdvif”ri;'} o .
A B The leborctory ig well equipped to carry out oil
T testing and the. following engines are install d‘ﬂ L

1 I G~ Prﬁfmotor o P
: .1 Deutz Diesgel ~. eingle—cylinder o :;;-
Sl 4—cylinder automotive engine coupled to

‘ & water bra&e : R L

7

The etorage facilitiee underground‘wereﬁsteted to be"‘

"*intact but were not inspected ~The euperstructure, eon-~" -

\?;L_taining the office:and the. hoisting equipment ‘were wreckeaSV

he bombing of April 10, 1945% which shut. down ‘6perations

" Becords were destroyed by d1splaged bersonnel 'Ln the vieins

. 3ty after the “bombing, © The- -leboratory, -located’ about 1/2"
~.]{mile from the mine, suffered ery: Iittle bomb{d fage.

et»was vielted onNay 16, 1945, Tt 13'_, -
woods about‘s miles eastof Baa Berka._ CoEe

No 1o ’operatingvpersonne’ ‘eou
7 'n6 records other than shipping'forme 1dénti
‘_}aviationffuel . :8tat :

antionewareﬁlocaxediat. e S

‘f:,;::ﬂﬁ“ | VORDEHEIDE . . . m{Near Lignitz
.. .DERBEN {on- the Elbe) - Avistion Fuel. .
*&HEILIGENSTADT Near-Kegsel- on.the
- : '*Kassel Nordhausen
’ Boad ] 3

T Maj,lD.mA Howeef-
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R . '.l‘he new gas goes 1nto tho oirmlation aystem between\the T R o 1aoning, but a:ho due to fauure of
. catalyst cotwérter and the water ocooler. -At this point the gas is: = .~ f - [ the Z;t,i;&“;; ;;a.:::u: ‘porhe tubes containing catalyst. are th'
. 150 0 -and 10-14% NH,. . Introduction at this point enables the - L ‘ ' ohief source of failure. They are rolled into- “the-Lower tube
" .~-removal of imp.lritign in oondensation of the ammonia, - The u.uality‘ L BFTT Y peeti But, float thru packing-(te allow for therml oxpamion) at
i . of product is lowered by water and—other impupities, 'The gas-ias . ~ - " 1 the top; mafntenance of this-asbestos padking is aifficult and
~ -cooled by water in. congentric pipe- coolem,; the s water being ogtside . AECN: IS - gonistiruotion uncertain. A failure here permits bypassing ‘of tha

| ‘a.nd'a.rranged for .oounter. ﬁ'gwé Tha, river water. vai?d,es ﬁm 1€ %o =0 g " catalyst and the electric heater-tuba. The brittlemn Previoualy

== ..229C, \"Cooling is to about. 15 C -above water temperawrg, largely Y P ) me ntio mdj. ala o’ causes bre akage a.nd failure. o
- due to dirty wa.ter —fouling the . ‘surface. Such-. tubes are ‘dléaned AR o S '
., with. difficulty. - The .gas leaves the water a cooler, ‘then pabsing to ﬁ SR e lo- -

- . . a 0o0ld exchanger, which:cools to 0°C, then toa refrigerator - L TR TR
- ...cooled ly-boiling N, at- 0.4 atmosphere which isiffa separa.tc Gk T
-refrigeration’ syetem5 This cools, to -2o°o, and strips the: 10-1#,:, R

RN

'. e

" . gns to 3% Mi,; the.condensate falling to a flask for. withira
’ +zz-The' ‘gases go- _t tha above’ oold,axohanger a.nh;re re
“"hested £6 +109C, to the" c:l.rcula.ting pump,which discharges . 4 - o :
~ to the catalyst: converter bomb. - Thé above is the standard’Hab LR N urred lime
- flow.  Warmex- wa.ter would’ qither requiré more’ refrigeration or iUl i o :’:ﬂ:? .:he a:oele'
' ‘noula lawé'r the oonverting effiaiencyo-- oL T ’
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LR Se'oa.ra.tl n—orf—Sha.le Oil Dlstillates wn.th
RO LiquigLSulfur Dloxide.-- el




Page No{A

U e of Naphtha to Separate an . SOg-Extract
‘ from-a Tar from. Low—Temperautre
- Garbonlzation of . Brown Ooal.__!h
O TPigs 9. ; .
Senaratlon'of Shale Oil Distillates w1th
: ‘Liquid Sulfur Dloxide. :
Fig. 10 , .
oaration o o
3ol 46
- 50
88
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—Mtewburg, Gommany. -

INTRODUCTION AT "

L The main offices of Edeleanu GmbE. together with
' the ‘key officials, were evacuated,t0m£1tenburg Castle,

e7 Altenburg, "Germany, “in February 1945 from their permanent -
offices at Martin- iu

ther Strasse: 6166, Berlin-Sctheberg
The following were interrogated. in a conference room e
1n their offzees on 10 and 12 May, 1945. L .
u_‘Prof Ernet Terres._‘“; Manager~w77 o
s t Cs “Chemical: Research
prpke.- L ‘Technical Chief -

- e B
v .Henrym- - Mafans.. chLef ‘Draftsman e

-‘\f'The amounte of raffinate:and extract 6blutions,i ';5Tﬂ

~..._andthe ylelds of each. -
. The best- raffinate’ (with: lowest denait

) an@. . o i
.. “the best extract (with highest density¥ and the R

. .corresponding yields, obtainable 1n a multistage
o extraction. , :
{e) ™. The -amount of’ solvent required fdr such a
.U U maltistage extraction.:

'e«fi{f(f)f The number of ‘stages whieh'mnst be- ueed for the

-7 - 'extraction’ either at-a constant temperature or:
~;”;at several temperature levela. ;»,_ e T

tSuch a representation on triangular coordinates_, .

"ffgivoa no Anformation as to the composition-of "an- oil“with T
- - reference to its" refinability and also. does-not give ‘any . _L T
-~ .. means-of directly .comparing. different charge Btocks on...t

-theé-basis of ‘their parafflnicit ~nor, does-it. give a.

'*irKurt‘Engfer.;ig:‘,_; Ohle of Gommercial =

In addition, theJ Qllowing teehnical menrhad een briefly

-~1nterrogated .on.’ 9 Mayy 1945,-at the plant

T Weike Espenhain IOGated north of;Born 0

s “diréct method of comparing the possibilitiea of. varioueeJFﬁi“fa
8 1venu8% nor-any -iniormation pervaining vo- the. poasiblew;*“”
e : _

mper ure gradient
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L 4) The 11nes reaulting from plotting data: dbtained o *;:”'ﬂ |

from theé use,of‘diffoxent golvento with tho:samo'

T These etzaight ines: givo ‘an
_{;m;,_, - composition ﬁgiven oil ‘whic
L .,Aobtained by ‘

,ocoupled th
- .The: benzine




paraffin hydrocarbone'

e hlgh content of- pa :

‘£  _ The s6lid lines ar %
0 -cover. experimentallk ;andwthe broken line “
extrapolations. A similar group of lines ig obta ed by :

- extracting & charge with: the
' several solvents" gﬁf_ : same vo
-in 5

| “f:pre;ent the oest possible
rom fo exne 1ment orun
; erimental p01nts foT ¢ eacﬁ'gf al o
he. use ‘of “two' different volumes of:

s (up. to the point s) aremsuhje )

eparations the' oompositio of the charge sto
_can tained by- adding to this\raffinate, in. prope
““tional ‘parts, the extra s:oorresponéing 40 each
“differential” of ‘the line,’ ' If, on’the ‘basgis of" other

“data,; . the relationship of density o viscoeity ‘index is .
,’ known' for the same:oil, it is- poséfble t0 deternmine what
q]relative amount of: material ot.each-viscosity -index can ff”“

- —Dbe; etermined»for each giv n amo of finate. RN

“represents the B
d‘whichfhag bee‘a




as by being placed 1n a water bath ‘at 20° C for about 5
“minutes. . It is.then ‘placed in the apparatus and twe .0
“measurements are made; (1) with ‘the Nicol prisms crossed-

- %o establish the:amount.of. double. refraction-due to- the——"

wax-gample, and: (2) with the Nicol’ prisms parallel %o ~. ~ -
establish: the turbidity of the sample. . The source of - hﬁ;ﬁjft;
1ight should be 80" qgjusted ‘that the photoelectric —— IR
element registers between 70-and ‘90 on ‘the-scale when the<»_,ﬁf
‘Wicol-prisms are parallel. In ‘the ‘renge- of 30 to 80% wax : * .
content the -ratio of the scalé: reading. for crossed prisms ’

‘to the .scdle. reading for parallel prisms ‘is: proportional

to the wax content : -

1 ture haming alhigher content;of wax, the’”f'"’_
‘ “s used with

3




: » Tbe prod tion of a hard—wax substantiallwaree frém - SN
-.0il; -and used as 'a raw materidl ‘for the.production.of: faxty,giﬁf
acids by oxidation, was-aided by a. -spedial continaous o
“band filter briefly described on- nages 11-to 14 'y-+~'* o

“In” order to obtata suit%ole results*when attempting
similar treatmant of getroleum.w«xes - it was:stated to be.
. “necessary to pay attention to the differences between

.~ . . these materials. As discussed in Appefidix A, it 'was found o

: -<that hard wax from drown coal is composed almost: exclusivelyT
of straight < -.clain- parafiin ) hydrocarbcns and-the ' - L
corresoondlng soft wax_is- composed of- 1soparaff1n hydro—‘,.”
~‘carbons,.and woreover it conelsts of a single homologous
series., “Wax in mineral oil consist® -throughout: of straight
-chain paraffin hydrocarbons and. gbout a dozen dlfferent
1soparaff1ns of—anj given molecular wélght.‘- .




R AL
g e Sy

e IR
i}‘ﬁ e
2 g

Lt S Sl de : RS e ‘ St
S e ST T i i : i e

ek




and the empty pan travelled back for further use Thé‘ﬁﬁ

‘entire filter -wae enclosed in a pressure-tight - ‘shell,
w1th the interior maintained at about 1.1 atmosoheres'
pressure, absolute. If air was used to Plow the ‘Wax:

| .-cake free from the filter pan it was recycled in a_.

“closed cycle. The: last wash liquid was, used as solvent

for the 1nltial wax-01l mlxture

The uraw1ag—of Flg. III is an. 111ustrat1ve,sxetch

- of the" filter, used ‘at Espenhain, where six separate

‘units were. in ‘'service. —The cross sectional sketch of
- Fig IV. A is -that of the type used at. this same plant.
Theré were 40 individual pans per filter unit . each

- " about Q.43 meters-wide and about-1.84 meters long.

a result there were 17 filter pans in use at any tlme .
and thé‘llnear sneed was ‘about 1.5 meters per mlnuge._

Four«un}ﬁswof~an 1mproveu~versionvof~%nls 4 ter-~wwf+ '*

were installed at an undergroundmluorlcatlng 011 ‘plant-

- at Porta, near Minden, known as Dachs I.: This plant

~never onerated and was aesigned for use w1th natural
- :d

X ) ed in Flg. IvV-B. In"his

- mpdel the welght ‘of each filter pan was supnorted by

-two 8liding:shoes; - There-were 40 pans-in“each: filter,.
‘with 16 to be in use .at any one time. :The linear  ~
speed was’ to be 0. 0073 to O 0442 meters per second o

’ Ihe—surfaces

which sllde over
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. CONVEYING THE. FILTER PANS. .
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GATALYTIC CRACKING-OE_DIESEL OIL.;;

S - o ~-F el B ) . Metric Tone per Year.Aj
Shortly before the war some 1aboratory scale - e o A T Hydrogenat1on " 3,000,000 DR
exoerimental wq;kvhad been carried out o_“lowerlng the T - - Rumania -7 ot f1*5 000 000
A R IS ,Austria e ‘-;;'1 500 000 - "

.The charge stock te.ined -5 to 3 SR T oo _Polamd . ;,w1‘500 000. .~
" a.pour point of. 5.to0. 79 C.  This was.pagsed at about - = 4 o . 7 4 - .. . Dorabitsch . .. . 500,000 -

30 -to- 50- atmospheres. pressure.and 400 .$0-410° G (no‘k SRS S S _Eanover Avea =~ = - | . 850,000 -
higher. than 4309 ¢) over a solid catalyst with a. .. . 7 N PRI ua” Heide.. T 130 ,Q00
contact- tlme of b t 30 mlnutes to one hour.‘\The R L T S ‘ Pechelbrun S 75 000“'

| | iiiG%.ﬁ :Cl‘lL  j”? ”:‘*: ;;'1L Jt» S ”: '*15:‘;A Ef fW--{ff waif""f f“l°5945§000':4:_;};,
aDiesel 041 " . 8BH - RN § v S e L >.:“~'U‘7_' SEGERE 2 ‘
Resigue . . B

P

Hydrooarbon mat»rial obtained from brown-coal ta
most of which Wag- used .as charge to hydrogenation,_was

_The gag—f"
The

Esoenha*n S
B&hlen : o
Regis. (Rositz),&ﬂ
Deutren“‘»




DOOUHENTB

N The documents in the f0¢lowing list were obtained
at the ‘end of the: interrogation-. These’ docaments _—
Cwere tufned into the G~2 Document Bection of the. 1?th
Army Group at ‘Wiesbaden, Gérmany, - on 19th May 1945,

: for . forwarding. to” London. through CIOS channels. The
‘1ist is & oopy of the inventory sheete, accomuanylng
these documents» hleh were - addressed to. W.C.- Schroeder

"-j trace of them.“‘On 3 September 194§ dug lica es" of‘

items 16. éwithout agccompanying drawings) end’ 1l were
‘obtained (see page 3 ) and. Appengi;t.,»

e itemmilwwﬁFigur

C13.

';fis.
140

ffls_
3[;16.,

P051$ionsliste.. zgm-Fliess-QChema 20-1041?1 ("
"~ "coples)- o -

" Schema der~Teer61-Extraktion 20-105061 ‘_f:

PoeitionsliEte 1;sum Fliess-qchema 20-104061

e

Zusammehfassunv Auafﬂhrungeh,ZA 45 5 33/F8
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R APVENDIX A

THE USL OF SELEGTIVL SOLVEAT& TO S:PAnAlE VARICUS
" FRACTIONS ‘FROY. 'PAR PRODUCED, BY . uO\—TEEPLﬁAlURE
CARdO IZATION OF BRO N COAL AND OIL SHALE (1)
'g_ By Prof t Terree, Edeleanu Gmbd . t;
(Translated by J. Peul Jones, TIIC,
o Fuels and Lubr1Cdnts Team)

—

- L. . e

bhort Rev1ew of the Develeemenu of’ ﬁeflnery
Methods Ueinﬂ Selective Solvents* ’

i e L ) o . . .o . k\v e

Y AbOdt 40" years agb Edeleanu first trled o rerlne_f L
5 ‘mlneral 7118 wlth selectlve solvents Sulfur dlox1uef”‘m“'

'3ar1ncinle of the Duosol erocess.ﬁi;~

Taldolm H. Tuttle, of Hew Yoik, {ntroduced. the mse of.

,ropane-creeol mixtures. in- tneir Duoeol process éIter
“mion 0il~Co. of California had used propane as.a de-

‘waasahaltizing and - déwaxing medium in.1929 .and Pref.fm'

van~Dijeh of B.P.k. (Shell) had discovered‘the

About twenty years ‘ago demaxing with selective
solvents ‘was" ¢arried “‘cut, The first process, with the

f“exceptlon of the 0ld ‘procedure of using benzol. as-a ' = -
-~ ... 'solvent, was in 1928 with.the benzol - acetone. _proces ‘
" of the Texas Co.- Then:in 1929:came the uge of propane

vy thé Union 0il Co.-: About- the same.
Cc develoned‘the ben 019

1o ed_centrlfuge dewaxing,with '
;. 8nd in 1937-1938

S o ould eesily be se*arated from both the extract and
ﬁrafflnute._ Durln - the first tuenty. years (of above ,-;,«”;'N,ﬁ
.40 years) it was ¢ applled xo[low—b0111ng fractions ane _
r-);luorlcatinc ‘0oils successively. In-1929. Edeleanu and .
“k.V. de.Bataafsche Petroleum Maatschappij (Shell):

Jolntly develode ‘the use: ofa second:solvent with"
_sulfur. dioxide, such as benzene ﬂnd the benzol 802

u@f‘orocese reculted.,a'cf

Wllﬁelmsburg

©thet primary goal was_ the production of;an oil'with
~rlow poux-p01nt from;a waxA- contalning br ‘ﬁting oil

fTartlon together with a.wax resi
: ~up:to about 60% or more, de
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and tar distillates. During World War I (1915) the .
Deutsche Brdoel .~ A.G. had a plant at Rositz for the - —
extraction of a distillate from brown ¢oal-tar aad its
. separation into a-wax raffinate.and a wax-free extract -
by means: of liquid sulfur dioxide, built Ly Edeleanu
.Co; < the raffinate was further treated to recover wax K .
while the extract wds used as an axle lubricant.  About .
SiX”yearsjagQ@(1936)"aﬁithis_same=Rbéitz-plant,‘a-large
‘experimental unit was built for the -extraction of . such _
~@istillates with phenol., =~ v - T

. " M1 these hrocedures dealt only wifh a psrtial

"{£IEatm£httof_ he tar fromIlow—temperature"caxbonization. 1:-*

8ix years ago (1938) wve undertook a.complete gepardtion
‘gu tarsinto ‘diesel o0il, heating oil, hard wax ...

:»6uxgeﬁtfé$fiﬁ
. an extract
T8 possible

~8. WX Hinie rocessr—-The—foliowing—
© discussion deals with this work, . - =~ 7 e

SN T -

. EXTRACTION WITH , A SEITATION

>

herefore necessaTy.. The
ain. & hydrocarbon raffinat
mbonents and; an extract

s possible: on:

rrent operation so that’

es into_conta




L Fro Vsuch an’. isotherm it is possible to ubta.in any .
desired kno‘ ledge conceraing: the relationships of the
tharge ‘stock, the characteristios of -the -
d extraot .the amounts of raffinate and .
] inate which is theoretically. the best -
obtained, and the extract with the highest
y grwlty when working at” thel given
~— ) ' enp a‘bure with the give .
 the’ theoreti al:y: , :

emperature. |
b affina.te g

iy

TON AT 40°C. . . |

S05,-EXTRACT

g Final Raffirate -

inth
M};ERKTURE -

- and Final| Extract|

TSTILLATE FROM LOW-TE

. If-ine J’ o

é. b
S
E .
A
58
g
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in.
-likewise that-th
- larger amoun

ract.having th ‘highe
rge-stock 1line na:

RZes

8
Ea
- A




its solvent content decreased the point E -movec along 8 'f”‘

line extended through it from :the apex inio a région- dT
two phases, and~ @& new-separation of -the: extract takes. '

. place, forming a’Dhew rafiinate and a new - more concen—
trated - extract. -Thus, if the” §0s content of’ the——"
-extract solution Ey is decreased- £2om about 75% to 80%, . .
“githér. dsothérmally—or by treatment at a hlgher te era—”
ture. with_subsequent cooling to the isotherm temggfgture

ne

-there is formed a new. raifinate solution Ry and ¥ new' |+

‘extrac@\solution Eg which has ‘a higher-density, for the . ~
-extract, than Ej. -The extract.sglution Eg can be further( o

= separated by a urther ‘reimoval-of- solvent ‘thus by
s decreasing the 803 content from about 87% dows. to about -
¢ (8ee Fig.2) tﬁe extract solution Ep.separates into
raffinate solution Rz and a new extTact solution.
,solutlon,E% ‘As’ obtained. there can ‘be no further
. _ %

actwsolution by decreasing the {,’*ffﬂg"

thﬂ.pnlnirah;mhichmarlineﬁ'

S
I

\'.\ :

’.

i

ax Cut)s - - e

riangle is tangent tq the curve.

epresents‘the extract of greatest*denelty obta1n-,~e>

‘_ .1b1"frbm the charge stock at the extraction -temperature. -
""afflnate solutionswﬁ - an; "R ‘can 1ikew;se be _separated

ing for. the Various Charge Stock

- Shalé OL1 Distillste;. . | |

et

Brown Coa




having 75% 803 - and thereby ig fcrmec raffinate solutlon

: and extract solution: Ep;. raffinate solution Ry ig ~ . 4
tgen ‘separated, by mixing with pure solvent, into raffinate -
solution Ry and. extract solutlon El havinb_about 75 welgrt
-per cent soz. L X L e i

S The boundary-curves Just described for. a specific
chargingdstock are characteristic for the type of oil .
used and:for the solvent discussed. Fig. 3 illustrates.

“three-. separate ‘boundary curves placed upon- +the ‘same = -

.. triangular’ .coordinates. The left hand. curve . (I) represents
a distillate from a tar from the low~temperature carbcn-—§

r~of brbwn‘coal (a), the middle curve (II)- a-ghale -

Ja d the Tight ! d”curve (II1) = wide-
araftfinic lubricating o0il. ' All three charge-
_j.stocks ‘have the same ‘density of 0.918 and the cuxves are
T comparable. ‘The: three oils are. distinguisb b
; hewiwoyphaseﬂaxeamincre&se&frem~the+£
~to-the mineral oil; that accordlngl
ncreases in the same dlrectl'n, and
ame time the" deneltieE'of the extr
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boiling fractions such as lubricating oil with dlstillat

--of the light. gasollne extract from the heav1er‘1ubr1cattng
oil ‘extract. . "In the’ next-fraction the" raffinate is the ~ -

~yaluable.- product*a ~bicuid-B0g is satxsfactory as‘extraction f;fﬁ.f
medium down to- mediumAheavy machine 0ils, and does jpot have

‘any economical substitute for extractlon of - &erosine and -

gas 0ils. With thé more viscous fractions the solvent power ' .

of. 803 is not strong- enough and - thé extractia is»c@rried
out with benz0l-803, or furfural, or p

* solvents of lower selectivity but greater so
. - for .the material to be removed. In addition,: all such ..
- higher fractions of parafiin—base r=m1xed-base oils must
- .'be dewaxed %o obtain o0ils .with low pour points as well .as
t~ra¥ wax. gAli products Tequire further more or less- drastic

acid and/or clay, depe diﬂg“npon
o] 'and stability" :

T -aflong, QT short; re81duum whi
tized, solvent. extracted,.dewaxe
ak uct -such as avia




Two iaQGFtﬁistiﬁiationffie~:7

~ Residue

© of the §0 by extiaction with a 1igﬁt*naphtha fraction
~after add?n

g -a wax-free middle oil fraction; - the resulting
extract is.a finished heating oil after removal of-'the. :
‘solvent. In this treating scheéme it is possible to produce
electrode coke‘by coking the distillation residue (b).

The seleﬁtive treatment of this L—TO :tar'includes_;@;f

]_.

'fiZ:jTExtgaction of " the re 1t1ng;so extraﬁt Withx R
S naphtha after addition',fbiw'" *free fradtlon{ .

. »-3,."‘ .
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It is clear that ‘the ‘stin of\the charge stoc&_nlus
_solvent is eqpal ‘to the sum of the raffinate plus - '
‘extract- solutlons ‘since. the latter result from the flrst
'two or, expressed dlfferently,}in'a given unit of time ‘
__the. amounts of raffinate -and extract soldbions ‘removed
~from the extraction system are equal-%o the dmounts of

_.charge ‘stock and solvent entering the system. Further~yf;,,"
- more, the two_amounts of 1iquid which flow. counter- - - - .
»gcurrently through a sxnble cross section of the extractia;

system, in a given unit time, have-a simple- strd1ght-11ne

5re1ationship. At the extract side the final extract- P

solution flows out and the charge stock in; at the raffnv-"

~ate-side the f1na1 rafflnate solution flows out and the
,pure solvent in, = . St o Tl

3

1;

finate

I

Yzation

e
Vépo:

at'§5<C{ﬁ_@‘-   .§'_~

“Dewaxing:

00

Sort Wex

S

ROM LOV-TRMPERATURE CARBONIZATION OF B

"bcorumngry““theﬁfrn ?t*tn

S "left brarch of the curve) and ‘the pure solvent (top. of .

. thé triangle) ‘shoiild be considered- to §eth'
. " ‘solvent-free charge stock (intersection
. 'stock-line with. t?e pas

i as should: the
- chargeau;;ui*
£-the-triangle) a .

e points: aTe joined
~trian

‘f“the case not: only: or the end ¢
: fintermedlatcf“ 5 "xt




A counter current extraction takes place in the
manner-now 1o be..described, The penultimate extract:
_ znd the charge stock are- mixed in the" first stage, and B
‘there-is then separated a final extract E, and an’ inter- N
“mediate raffinate Ry. “This intermediate:; affinaxe s :
-Gefined by the ‘tie- ine. corresponding to the flnal ext;act,
- .In the sacond stage-this intermediate . raffinate Ry is
"~ mixed with the: intermedlate extract. passlng from- he~ g
_‘”“—‘thlrd stage (3) and similarily there is likewise separated
.- a raffinate and an extract (i.e. the: penultimate extract -
Just mentioned). The location of _the point repreeenting
$Hig ‘extract on the boundary curve is-as yet: ‘unknownj..
" however it is knovn ‘that it mist be the pointTof; Anters
s section 6f the boundary—eurve and the line joining this
-intermediate rafflnate with the '‘point 8+~ If this: point
is determlned ‘in- this’ manner, the tie-line- of this .
:point ‘again’ 1ndlcate3vthe correeponding rafflnate, and
a: determinatlon of each succeeding point may'be:made in

; Final Extract

|400C: | il
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'and"E}xtracts, ‘Stages I,

N

I edd IIT.
TAR DISTILLATE

EROFN. COAL

“Final extract ig O
ig added (4) an

090

. Iines Joining Final Raffinates

ine 400Ci===— TieiLines &

f Individual Stages | -

15N

x

S0g |EXTRACTION AT 40, 40,

&’1000' >

oarrmed-oux in-

from. which-the .

the charge stock - - -
hthe: final o




xf“** With a. completely*isoﬁhermal extraction at. 4000
‘there was @btained from a charge stock with. Dyo-o 918
_a final-raffipate with —dénsity.of 0,802 &nd ‘g final

extraot with a density.of 0.962. . By operating a stage L

‘at ~1000 the final raffinate ik’ improved to-adeneity -
~of. 0.794 becauseuhh oft wax,: which is held in’ the
final “extract at 40°C., hag gone into ‘the ai¢1nate '
and as a resplt the density ‘of " tHe final extract '
a;»obtained at -10° C has 1ncreased to D70=1 009. ‘Tif”‘

ﬂ% from~add1ng the’ stagﬁﬁ,
1th straight treatment at’ 40°G
1om0.808 and g extragt Wi
treeting 4in two steagzes-a
ge at 210°¢ there: is
4% b xVOlume £

s dbtalned 27,6% by volume of T&ff"ng_,;ﬂ e I

o
At

L desqribed 80, .e%bT in
. into-the. raf?i g
' the final !80, -
in the top o% ‘

instead at -009- G, as a. result the density (DVO) of the
- -final extract.is somewhat,lower, i €. 1 045 1nste&d of T

a‘bout 1.0807ab =10°-Cy

. " Figure 9 shcws the;ﬁoundary curve of $he naphtha-

“%agh: This curve .lies ‘Wwith the two.phase-area to the right :l'-'\m

and the raffinate part. of the curve is on top.. = _The base

- . of the triangle: represents the density (Dng) of ~the 805 -
L contalnlng solution and ‘the apex the pure: solvent ~-in
. this—case, napbtha.-In"this extrasiion procedure. the ,'+x
o result _is. a removal of residual :

__,-C‘——.-—* - A—“SOZ‘“"“ext ract 2L

Phig naphtha extrac‘io 0 _previot
na, tha sglvent'goea

*material-from thei‘




TFiﬁzlfB%ffina

te -

Final Extract end

ing

: charge stock ‘and the point of . taﬁ§ency oﬁfthe boundary

curve (of 'a -line through the. apex i.e or:esponding
to the final raffinate;‘and.a- 'line-18. drawn. through’ the
point’ cor:;sponding +t0.the final extractt nd the apex
of "the tri

tmo lines_intersect in the point S.f

. - - N
X3 . S e - o

. The point offintersection of ‘the. tie/line between -

:vthé final extract and-the final raffinate indicates the -
" amournts of: ‘charged’ S0y-extract. (fTom.the .-10° ,stége'of~"
Tged: 80

tha whichv:

‘introdficed -into: the process,
is divided: by the charge stock
proportional to’ the amount of -
.- utions. With the. aid . of in
f“udetermine that ‘this na htha”was
: carrled out in two stages.j

Jot

_xt. Soln, —-— Line

.C. ©F BROWN|COAL,
THO STAGES AT,0°C.

ngle’ representlng the pure. solvent) These'r



; Final Refinate and = -

<]

CTIgn™

: .Dgo-OAQ.SB. " This: corresponds to a rafifingte yleld- of

' with a density.Dy0s0.803 end e final extraot'with s deasity _

B0U3% from the wei-containing £Taction. A couplete dis-. . -
" cussion of the separation of shale oll will:-be presented .- ,
.- later, . - B T v R
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The sepa.ra,tion of waxy c‘ompdie'nts'l;j_r waxing the
i ,802 ra:ffina.’ce, or- by :after- reating. the: total wax or sof_t
. axétjfricﬁuns from the: L-T‘ “far rgm“ﬁrom coal) ‘at' "
oet.




algated by us- d;ffer apprec1ably and comnrise.only to
- -small extent straight-chain and branched-chain paraff :
o hydrocarbons dependent upon the origin of “the etroleum.-.
© . For such petroleum waxes, the fractional separatlon with =
. dichloroethane. does not fake: -place with: the -same. relatidqb .
- _-ships to melting point, molecular- weight, density ete. s

"f,the corresponding—waxes fromfbrown coal, 4~

N

s In the following discussion there W111;be presented

a fractional separation of this nature Ié6r a total wax - -

o and a soft wax from tat- produeed by lowatemperature
u'carbonizatlon of brown coal. g .

, Table 1. presents data relating to the tot .
~ga ‘tar from Hessian brown coal which WS separat q -
, *temperature of =152 0. and, as a resuli, no '
- _the lower. melting components of- th soft wax
ax under consideration was_ separa ed into s

e e T

= “gad & residue., The fractions. which.were.obtained as.

- —filtrate consist<a1most entirely of straight-chain paraffin
~hydrocarbons ‘and; as’ can be seen,. when they

nvarlous tempera%urekleve

—Fh _tal waxae",vﬁ 18 ¢ ;straight-ch 1n’hydrocarbons 0
the extent,of 87.4% and undoubtedl B -
st be fur?her separated. - The 8




parati'b“ﬁ of :Charge




: As a rule.»we have BO proceded\that we have aetermlned
“the molecular welghts only for the" fllt;ates -ané have
‘calculated” the molécular. weights for the re31dues.‘ dowemer,“
even these determinations do not 'Tesult in values of an -
~ accuracy -greater than 45%, and even 80, are average- ‘

- _values obtained from aTge-number- of’ determinatlons

“within'a narrow range. . For waxes from. petroleun -0ils,

- values ovtained by such methods for determination=of o

‘molecular weight cannot be considered very accure When .- -

used for: further understanding of ‘the: cemp051tlons of these

- waxes;--as’ a’ result*ﬂlt_iS“notfp ssi Te, to say that these ’
'determinattcns of ‘ 88, '
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f‘vThe relationshins between melting;po . and ex 11ne :
~point are presented in Fig. 13.. - ypes .of ‘charge
‘vstock “the: curves for the fi trate fractiona and:those:,
for~$he residue—““actions xendﬁ i '

2 o.Dbe ore o oy
. less pure “in individu:l fractione have the-same iline =
7“5wpointsw n'sp1te of their~d1ffgrenees An melting,points.vjl.-

e graph are the -
wb tween»d
' ¥y of: the
igl- waxes: are .

ting 'bou 1?-14%
) 1table regul- -
n-order that,theseci' :
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"’ﬁx?'t)?actlon With_
Sulfur Dioxide

Wex-Containting %o

'Tar-—Oil Dt still a'be

“Sultur moxide{f

~Condenser“ and
Accumulatoryo-

e

Solvant
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'-Extraction

i;Naphtha LT

Y




L _centrifuglng

. The extraet solutlon from the centrtfuve
e final extrgct of the SOz ezxtraction; is pass
mperature and without- separationv‘r
-80g" in admixture With the wax-free middle oil fr 'tion
to the naphtha wash. The mixture flows: countefhcurrent
%o naphtha from. top to bottom in an extr=ct10n~tower at :
'=109C. The desired naphtha~containing raftinate solution
is discharged from the 'top of the tower and 1s.subjected
%o -an-after-washing 'in-a second tower wifh 803 to” réemove 17-
- the la ces-of:-creosote.. This raiflnate from the. . nj”
naphth R containlngqthe components of Diesel 0il. I
is pas to a vaporization'plant, It is first heated
: ;~1n g pre-heater in heat-exchange-with condens g‘naphtha
vapors, and then freed from 802 and naphtha in‘fou

The extrgctsmfrommthewna hinawwashmobxained ~LOX
two extraction towers; ang, containi' G
.naphtha -and-& lot of . SO » .are comb
“iremove naphtha.and 80n
described-for the: raf inate*
. used. I%
" in-the fi

" the. vaaorlzapion plant for the
' ‘. aporizer'»wh
i 4




- The hard-wax so obtained is freed. from‘dlchloroetqane in
a three-stage vaporization plant.  The filtrate: solution
passed from the continuous band filter containg a small
amount of 1iquid 802 and is passed tﬁrough a low—tempera—
ture cooler to-a .drum filter in which the ce arztion of-
_the soft wax is effected at about -20° C. As\a ‘washing .
‘liquid is used the cold solvent mixture having 2 similar -
composition; the used washing licuid goes back: into .

;;m,service for dilution of the 805 raffinate. . ihe 'soft wax.

‘is .passed-to a four-stage vaporization olant in which" it
is freed from the solvent. The wax-frec. filtrate - ..
'solution flowing from the drum filter is also-freed from

- = golvent in a four-stagé vapefizgtlon plant and is: the

fiaal Diesel oil II.”.

The vaporizatie‘
and 802 takes.

Loéé

ne
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- By thle procedure the fnllowing produc»s are obtainedﬁ
from 100 kbs of comblned crude -tar: Rt G
' Naphtha and water :
- Hard Wax -
- Soft Wax .
. Diesel ‘011 -
Heating 01l
""Electrode Coke-".
Gas and Loss Fe

110-0%l1‘_f0$

4.2
Heating -
YL oil Lol

-z
BRI

m._ :,A g;mmlar«treatment~of~shaie*oil"is-snown in Flg. l& )
In ‘this instence, 'a shale oil has been obtained from. the +
rfijuertollano oil. shale in Spain, wnich has been quite :
thoroughly 1nvestigated however, the freatment dlscussed; -
herein ig basically .the . sa e for L-T C tar_Arom 011 A
:\ shale frcm otner soarces. R :

L

‘Wt;;'  .

h 'comblned Tude shale oﬁl 1s also jected to B
stillation; --the’ resalting Gistillate can |
han the L-T.C. “tar dietillate . |
. The metnod of t eatment has

fHALE 01
SV IR LICIRE E S
-Distilletion | - . &= .
Redistillation]|

1l btalned by dls€11¢aulo,“ -a vexy f~
-,,J dging by its pour point and its ‘other
Only the principal fraction of '83. 5% by
' i ‘sulfur dioxide: whereby 1t
3 tsof- rafflnate ‘and -




- -The following table gives an indication of
~ waleli“are dbtaine

Laphtha ..~ "~
‘Diesel oil..
-~ Hard wax
- Boft . wax -
" —— 8pindle oil =
c-Neéutral ol .. - .
Automobile Lub. oil.
- “Heating oil -
, Piteh . L
“Conbined Loss

7

2.0% by wh
2400

© 2.25
34..20
10.0:

the products
djfrgm‘thg—COMUined crude shale oil: . -

- Tar From
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- According to “the. schematicﬂﬂrocedure two Dlesel oil
components are obtained, one from de-olllng the ‘80
raffinate and the other from naphtha washing the SBg -

. extract. The first produces a material with a cetene .
-nurber between 60 and 75,-according to the ndture of the
“tar distillate which--is- available for tyeatment. A .

- .cetene nuuber for the Diesel oil, obtained from the naphtha .

.wash. is. lower and lies between 35 ang 45. -The. cetene '
“number'of the mixture of these two components averages

‘between 48 and 55 for L-1.C. tz2rs from central . Gerwany,
and about 40 for:tars. from the Sudeten district. The"
S evIrage. den81ty (Dpg) of the mixtures of Diésel- oil lie

. 'betwecn 0.800"and . 0. 850, and the viscosities at 20° C.

.at less than 29-E. Tre‘eelectlve SCparatlon can be 80

conducted that a greater total yield of a Diesel oil
having “a viscosity of 49 E. at 300" C.-'can BE ‘obtzined.
e upper"heafi"g velue of thése DTesel oils 11es between
10,600 and 10,800, and the lower heating value is about
10 000. Kcal/kd. The specifications which were ‘set by -
f.jthe.Relchs Departmeut of Commerce and ‘by.'the: Army and
"‘Achy General Staffs were met in all details.a

* Tax From
. Pressure

Gasificatiof = -

b

iisﬁdéfen ;

bistrict |pistrict |

s

‘Hesaian -

oi s*produced from L-T C. tar produced from the var:ous
,urown coals listed in Table 4, '

_— The heatlng:oil produceuzby our” methods flworklng
_couldrbe used--as-naval:-fuel -0il -and- corre5ponds t
specifications set for such mat




among themselves very much
a -great.sensitivity to the _ox
caune o*ecipitahon ‘




of the ma;;or part of the chemics; 4 technical staff of -.
It is 'impossible %o me 1 the: names. of all”
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'Preparation 01’ S'oha\ WKOhLe c.veoiovsecsncassone :
Uses oLf Sohalmkohle -...,,.‘....A....,...._',....‘v.....-“ 4
‘A.'I'or Gas Produoer"sf’ R ST

B. For d et Propulsion

RB%ERIGTED

Scha\mkohle groéxn - coal)..‘., .
By - 15 1o o . -
Dr.He:lnrich Sohmit-t - Werke,K G.

.-‘Introduotion. L B

Dr.Heinrich Sohmitt 1s a Geman Physzlo al oh emist who

" has spooialized in making products from synthetic resins for .
. about the last 15 years. In 1939 he formed the firm of Dr. o
Heinrich Somitt - Werke, K. G., end a subsidiary ‘oompeny, - .. . |

. Dr.Heinrich: Sohmitt, G.m.b.H., to exploit his.inventions" in

this field. These involved primerily production of a frame

L for porteble typéwriters by injection molding eand prqduoi.ng s

Development of Schamnkohle.........‘.i;....v...;.... ,: *

Driving Bands for Suboalibre Shells. cesenase . oo i
'I'he Fim or m- Heinrioh smtt-werke K o 7

o Personne]’. of. Investigating Team T .
_.‘..:E'D°S-,Fraser‘; U S’Petroleum Administration

T artioles Trom . resin-impregnat'* yd"wood, During the war the~
- f{rm had worked on maeking driving-bands for using small ,
' ealibre shells in guns of larger calibre, with ‘appreoiable
_ success, - Starting in October, 1944, H.Schmitt had worked on— R
2 the development of "schaumkohle™(foem cogl)whioch 'is a porous S

'mags of granule al cemented with’ phenolic resin., The
; ' : ri ‘»thiv“las

PR & 'it g
% --smntt) at Eaus"
}interrogated} at t
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The two Schmitt brothers in Berchtesgaden steted that S o I L
they had been interrogated on June 6, 1945 by Lt. Coxr. . - B This results in the: :tcrmation of.a porous structurs.'l‘he ‘
G riffen and Peer of the Intelligence Corps and on June = S R ~ temperatureis:finally ralsed ‘to a maximum-of" a‘bout“leo
12, 1945 by Capt. Stratford and DriPorter. A report (he . R “to- 20000., ‘80 -thatthe resin is irreversiba:y hardened. e
peges) prepared for the first interrogators contained - .= -1 PThe apparent specific gravity of the resultins product was
extravagant claims but' no factual information, and the i B in the 1'81189 Of about 0.4.t0 1.2, : -
information éontained in.the present report was obtained - = Com TR N e
. T by req_uiring a_factual report and by subsequent interro- e T'The 1'98111 used 1 -the- cementing an&/binding agent,
3 ation. o ( _ T T A0 S vend the. procedure ‘of menufacture -is:-such that a .porous: iv . |
' S R S oo o 7T 7 'mass results, with the resin concentrated primarily where . . |
. 'nggaration oFf §ggaumkohle' e L T e e S0 I the edgds and corners of the gramiles touch each other.. -~ ~
o : " ~ L o A highly porous coel:is generally unsatisfactory as a -

o

~ . . - 'Since schamnkohle hes not been produced commercially, S - raw materiel ‘because the individual granules absorb_too ..
| vut only on a relatively, emall experimental scale, only . - “much resin: " An emount of" resﬁ 'in the upper part of: the
- general statements. could be obtained with- respect to 4ts |’ - .. - 1ndiceted range must be used with the amall:'coal granules.
~ " menufacture. - As raw material there may be used anthracite, ol It was: stated that axrundesirable product Tesulted: =77
: wbitmninous—"coar]:—”brcwnwcoelwor~ccke-—or~waste—-cou 1 N e S - o
fines from spoil-tips at .coal mines. ‘Experiments. had been .. - e e (a) Ir too much resin 1s used. LI
‘made with Ostrau coal (a young bituminous coal from- Bohemia) e e R
_Kladno brown coal (sudetenlend), bituminous.coal coke, .. .. - . .. | < (b) If instesd of resin another substance that
+ end -ooke breeze _a variety of mixed coals from the -~ ; R ) 7. i does mot properly ‘harden: irreversibly is
—..gas-works at Heldenau, near. Dresden, ‘Sexony. Preferably,. S o usedy> for-example, ‘water-glass, ‘¢érinol ‘(a
~ grafiules having a dismeter-raning from about 0.5 to about . . - TRl SRR quiock<hardening binder for: 0333111")" sulphi '
... ..-2.5 mm.’ are. used. ‘a- cementing material, it is prererred b 11‘1\101‘, o1ls ‘I"Piteh, etc. :
.. - to use.a water-solub lenolic - -resin. which hardens at a- R R K P

: .tsmperature of 180 t oC,, in en emount ‘between about o e e, »;AWhen a substance is chosen that hardens before
. -~4 to 10%-of the coel. Resins which have been used are the water. 13 eVapo’rated I
. phenol and cresol resins such as Neoresit of the Nowack Vo s e T gAY ;
s AJG.in Bautzen,™ , and . those. pmduced 'by< Abbert' »and,
/-ec in- Biebrich yaden. - If it-1 ~ T
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It was alleged that various catalysts for reactions other '

then those of combustion.could also be-included (i.e. for: J' o

“hydrogenetion) but thére was no -experimental background -
— for this.- Brief details-of preparation were stated to be
in German patent epplications SCH 130,110 I'Vc/59b filed .

;' _ November 18,1944, and SCH 130,279,IVo/39b,filed December ~—

© 28, 1944. These patent - applications also include infor: DA

““tion on using solid granules of other materials to form~ R

"foamed"’oodies. s

It was alleged that no cost estimates relative to

v schaumkohle had been made. . However, -1t can be readily

' seen that the—Gse of even: 4% of a phenolic resin would - =~ . . :
~result in a relatively expensive fuel, in addition to N REEET
labor costs. G e SR T

] \

However, several amall semples of echamnkohle blooks cubeg |

_about two inches on an edge, were obtalned; these: appeared

' somewhat friable end it was noted that en. appreoiable

- amount .of.coal granules were produced by the abrasion

3 resulting rrom handling and carrying them.,.‘ R

| !‘or J‘et iPro ulsion'j e = el 7—; ;

“In Ap ril 1945, the Avia’ works near Prague, a Skoda R

 firm, had’ made three preliminary experiments on the use -
_of schaumkohle as a fuel in a jet propulsion unit, under o
the supervision of the previously-mentioned werner Fléck.

It-was planned: to suspend a hollow, cylindrioal, . suitably:vl.f?’

. molded-mass of schaumkohle in a ‘combustion chember of
an -athodyd unlt; combustion was to be initiated with a - S
1iquid: fuel and after. the : sehaumkohl was. 1gnite%1,_' i

Uses of Schaumkohl e.

s Sohaumkohle had been considered for use: as a- :f.'uel

: in gas-.produeers for automobiles and as a propellent. tor
..rockets and jet propulsion.. It was more or less: .porous, 5
depending upon the size of- the original coal pearticles,
.and alr or other gas ‘cen” be‘"passed through a molded- body

. ,.,..'?, of 11;.

@.obte:

.experiments:
_speed. {for ¢

urning rate obtai_n _ 18 per
1t "had been ‘de termined that‘ the. co




‘ Develog t of Schaumkohle° '

il L [ such~a bend " 13 made of. metal T oi’ten flifs to pieces

R - and endangers--the gun crew, - Heinrich Schmitt steted that
: According to. inrormation gi.ven by Dr .Heinrich Schmitt, - ‘ - at the end of 1943; -he persuasded Dr.Tng.Morherd of the .
. he was ordered to go to Prague in-October 1944 by en - | Skode works to- experiment with such driving bends made

- agent of Gellenberg and there, along with others, was from resin Tegnated wood.. A lerge number of such bends . - ]
. coomissioned to produce .a materidl comprising & tube- ot were made timgd:%t en 88.mm. 'shell %o 'be fired from 105 mm.

~ resin-impregnated wood containing coal together with a S
' . , gun, snd a considersble number -6f firing tests were mede, - _
sufficient emount of an-oxygen carrier-to: be cepable of . 7v»v.’d'.}’l dummy ‘shells, on the artillery, ranges &t Hillersleben, .

- furnlshing all the oxygen required for combustion of the .
' co0al.  None of thoSe present was: g:lven eny ‘explenation or - near Megdeburg,  extending into.1945. . It was claimed that

BT . the range of-en-88 mm. shell ‘could be .increesed from about
the ultimate use of such a material. - Schmitt: indicated - AR A _ —
to the:team that;: es: a physical oh ist “he. thought..the ., -~ 8 km. to about 16 km., end that the.driving bands disinte-

1368 wie somenhet fonta Stlo, but he fel ol oompellad to. : . greted into such fine, light pleces that ‘there wes absolute-

~~follow hHis instructions. - -After his wg{ﬁrs ‘had- gi-:gare S _ly 1o, denger to the gun crews. e : :

- . tubes for this'purpose the proposed f ng.mate wag. ;. 1 A br:lef statement of the pr &ration of these drivin

| .mot delivered, . This.ciroumstence, together with his. . . ~ ~ bands was obteined from Ludwigpagg Tulius Schmist. A
- earlier doubts:as. to; the: feasibility of. meohanically - S

‘ S = | -~ strip of wood (preferably béech) ebout.0.3 to 0.5 mm. thick
B comhining._eeal..wuhnamsumcientwamount -of..an. oxygen. st =R : b &
"carrier,. led him. to attempt.to produce: & porous: mass. putatuaans -~ —was~soeked in~en—squeous-solytion of g water=soluble

L - : ' S i - . phenolic. resin, partielly dried, wr bped around a suitable ' SR
S .‘;coaﬁ (in the tu;:) - Yo: wﬂ.ch a. :}.;igmh()foﬁ - woul “have . |-, . . form, end pressed.in a mold while being ‘heated.. A pressure T
B ‘11;;:1 { agces:i 57 6Xpe ence p enol1e ‘of' 200-250 kilograms per square centimeter wes used, & 3 '
7 4mmm dg. trys a8 : - : L ~ - temperature of about 140 to 150°C., snd e time of about

iy nmel ghgckucg?as i18.-manner a.uune, nal MBS T 71 minute per millimeter of thickness. The Tough. moldings
£ ) E : 3 .9 . e, e ET . . L

were then machined to- the proper dimensions.

The Fim or Dr.Heinrich Schmitt-Werke K. G.. L

: fimm was registered in 1939 -
- Fpankfurt-on-Mein with a capital [}
mansger is Dr.Heinrich Schmitt with:
'810,000- RM. Other shareheldersf fare
: Verkehrsbank A. iy i




LY

have to be carried on by the subsidiary compaqy Dr.',

Heinrich Schmitt, G.m.b.H. which exercises its rights

over production by separate license. The share capital

hgighescnm.b.ﬂ. is 50 000 RM,_of which the private company
s

As far as- could be learned, the development of the

~.driving ‘pends and of the scheumkohle oould also be“uor-

,sidered s having been carried out by this rinn.‘~f

- When the documents of’ the Heinrich SchmlttJWbrke.J-”
K G ‘were being exemined, some thet were removed seemed
to have a beering on Sohaumkohle but it seemed on closer
investigation that this was not 'so:. These were chiefly
-progress reports of work done under whet is- apparentlyva S
code-name%ﬁerstungssteigerung"tnwder~Zementrndustrﬂewrrm~w*"““"*““

(inerease of cutput in the cement industry), a title | -
_that sappears to be irrelevent. The work is. coneerned}with B
the: production of ‘a porous cambustible'material the o
composition of which does not seem to suggest that the

i meterial can be'a fuel per se. The: purpose of the wnrk

-does not-. seem to- ‘be” revealed., The:work was divided:- into
.two ‘groups - one the Stadthegen" section under Flauck, -
the other the Geretsried section under Crebert.,rnu T
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LUD:IIG-SHAFEN .AND OPPAU AM RHEIN

MISGEILANEOUS CHB[IGAIS

- o

mnonuc-rmn o | e

A

The I.G-. plants e.t Ludwigsha.fen a.nd Oppau were wi.sited from

Juns: 19th through June: 30th - Most’

eral,. 1
operatlve. The:u:- organiza.tion “for handl investigators was y

R
-

excellent o

Both the Ludmgshafen and Oppau plants were 'ba.dly damaged 'by

‘more than 100 air.raids.’ The Tudwigshafen m::.litary government - has

~estimated that 70% :of "sbove: ‘ground structures and equipment,, and
e 307 of - wh tis below ground level;: ha.ve been seriously damaged. .
'l‘hv.s esta.mate seems reasona.bly a.ccurate.;
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. ALGOHOL SYNTHESTS ™

-

' HYDROGEN - CARBON = MONOKIDE - MIXTURE .

’, R

© . METHANOL®# Air ' TSOBUIYL ALCONOL PROPYL ALCOROL - HIGHER KECOHOLS

© (solyemts) . (solvemts)
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_ eoal Water-
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Tetonization "

: -_ .-~  SYNTHETIC WAXES '
7 Soft Coal o
) f . MONTAN WAX . .o oo
. oxifetion -
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o Twmer oo tanks-lined with Oppanol and: brick. . These tanks \gere 15 6 20 £te
Tl ol LU 4n diameter by about=30 Pl tall. ‘The' brine was.trested inthese
“"tanks mv:.{:h -$odium; and barium carbom‘ce and. then fmltercd in severa.l

{
i

T
B 8 . .
’ N : A — -
- ge 8- / g , B INORGANIC DIV'ISION
| ;‘5; §§"’§? e = | B S | T Chlorine Plant i
DRETEPLA < 2 hs. =a BRE ' p R : ‘ : R SRR
_ = . . gl - , ' l’s.(l).'Brine Degg_r n'b R ﬁ
=3 é ’g sl L L e ST Salt was. rece:.ved by Rhine barges. It was. \mloaded ot
. a 8 Th c Rl LT s e L the dbck s.nd transferred to wooden. tanks on cars.. After trenspor-.
k ' é ' g__.’fa Q@ L e o e Lo taotion to the ‘chlorine plant. the: ‘galt-was sluiced. end:dissolved out
T - ré g T il 7 of the cars, the resulting brine. being pumped to s series of . steel -
. .. 'l ﬁ
R

(Vermicides)

!
~and

- . I (A PR i _.very large:préssure Tilters. - Thiese were spec:.a.l denf £iltersiin- .

'f"-Fornéidé

. Kmmonium (hloride - UREA

Heat Insulating = - .

‘Synthetic Resi

- 0.
o . 2 g R NN ;*, i - gtalled within pressure. tanks 8:t0.10 £te in d:.ameter by about .8 ft.
P - v N el B T e qleep,—ca-pable of" standlng 7 t0-8; atmosPheres pressure. "The; brine
3B S ol S e : aeSm?oroed»t}mough—-thewleavewpfwtheseafqn,ltersmunde:...,i‘he ahave. ...

) ?‘f" pressure, . The' filters had 1 ‘be ‘cleaned out -each" day and. eo.ch Ear :
©filter fank was equipped with a héavy removable: head" (same‘diameter___,

of
i

which was serviced' ‘y an overhead ‘orane. . ‘These filturs &
a ‘m cos’bly tha.n usua.lly
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leotroi_lgc er L Anodes

Amp_s. Rating Width Length Nos 'r,e’n._"h_-; Width Thickness

8000 .. 'A ‘ '7 1#- 5 R S bt 17.5 ;~->,»..060
12000 BT ;.5°°» o 50 (2) .17}5___

:

ln.nin,g of the eleotrolyzercom
- cept for circulsr. .openings: about .15
o tud:v.ml]y”on the center_ line: of 't}

drylngi s bdon with ,95% HQSOZ‘_ in'the! normal 'm'mn«sr: o

three ‘rubber ‘and acid proof Thi k-

side diameter b 5 406

‘ ;Ai'ter' dry:.ng,

atmos;g eres. pressure in;two s

e The me:cux;v traversed the 5 meter lon,g cell J.n 35 i
‘vGra.ph:.' consmnptmon was stated to be 2.3 kg ver. 1000 . kg,

T of eleotrolytlc ‘product equivalent. to about. 10 1bs. of . graphite per ..

. short ton: of chlori ‘Cathode current. density was stated'to be .

_",_‘ 2350.%0 2800_ampere DY 8Qe.Me. MercuryA loss was: uncerta:.n ou’c was",'e .

'said: te avera. c..about l;.% per. years

ed. 'l;cwers approx*

te].y 2m put-._f




A . ' L | _'-per 1000 kg of: ohlorfne per day This compa.res wi’ch over 60 sq m '
R TR A LT T v e - fop-Ehe 16,000 ‘ampere: horizontal
The analysis of,',theA;;ghlor_;.rze ga.‘s_; vas stated tohe &8 - L S, ... . more for the lower amperage. horizontal cells.” Even the 14 meter -

o N L ST o AL hong 28,000 amp horizontal cells developed at H8chst required some- -
Coo BT EEE U P S g T ’th:mg over 50 sq m per 1000 kg of’ chlorine a da,y.» T .
'.’L".._O 26 {;o 0. 87 e s T g fﬁ e'va. visualization of the description wh:.ch
Lo NAL o O B RN ﬂ,follows reference, made to the attached photographsi . The cell |
- 98. 6—1;0 98 27 L Ty '?"’.-”Qcons:.sts of 'a steel drum. orrotor060mindiameter‘by about 0350 m -~
: ' ' ' S He e ~in width mounted on a Horizontal shaft. -This drum carries 5 circular
' © . The NaOH solutlon (when ’che cells were 0pcr9.t1rr wt AR SRR / _gihode_pla.tes.ai: right angles to its ‘axis, each plate being 185 m .
‘50% Na.OH concentratn.on) was stated to be- R o SRR | AT -in. diameter and spaced equidistant. fr each others  Ths drum-with.the -
o . L '_ : 5 REATHTSR RS P .. =5 circular-plates is enclosed within a: -steel housing which is ‘split
N"OH 50 007 T e T T T horizontally into thr éctions.\ ‘The top: section has sloping sides, -
“NeQL : [ 40327 e e T e ] oughly. square sided and the bottom section is = .
o Nag o, 4036 T T e T curved to confoxm ’cOtthe circu cathode . | A1l but the bottom
503 ‘_.0035‘ e L e Tl s fsect:l.on are rubber l:.ned and the'‘sec! ‘are. fla.nged and “bolted ‘bo- R
i N;Elos N S e026 T T e T T e C 'he * dr " the cularcathode plates was rotated at’
S _v-j"v.Ooo5f- S e T T e R P R of nd. ‘belt drive. Six sets of- gra.-
e _Al 000l ST T e BRI T et T T e T ciited
Cu' PRI . e000L:
510, TG0

Hg 2_. e :j,:~-~*-‘,;.oooo5 ﬁo .ooo;

i Ba., Ca, Mg not aetectable

Accord:.ng to Dr. v X
e year mercu:ry cell chloring plan’c excludlng *‘power renerat:.on 7‘_‘- ¥
.. miscellaneous ’-ﬂa.c:.l::bles usua.lly a.va:.la.ble, aAs.
RM wn.‘f;h Hg :d: 15 RM per K:Llo. SR .

TR s

SRR AT R P
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" counter—current to—ike dovm flowing amalgam, and overflowed through =~

packing: The flow of vater to the tower was so regulated that the =~
~ NeOH solution (caused by the decomposition.of the amalgam by the
' was at. the ‘desired concantration, which was stated to be 50% to 70%. -
NeOH. .The hydrogen which was also formed. by the decomposition of the

. emalgam (reaction of Na with H,0) passed out through this same ‘over- = = i

" flow pipe and was readily sepafated from the NeOH solution. The
mercury, its Ne content reduced practically to nil, .flowed by gravity -
-+ “out of the bottom of the tower and back to. the ‘opposite end of -the . .

© - The current flowed from bus bars on each side of the. = = 7 |
“==cell through 96 leads, half on one side and ‘helf on the other side =~

. ... of the cell, to the-‘graphite ‘anodes. 72 of these leads passed = . -
. through the top section of the céll and were not insulated-fram it . . . )
e hereas~the-2k—te ds pe-ssing-through-the central section were in=_.

‘the side-of the tower by an overflow pipe Just ebovée the graphite = = '

0y ..}

" design, according to Dr. Honsberge
‘hereithat the cost-of meking 100 kg .o

plent superintendent, Dr. Honsberg, o8 well as Dr. ‘Pfammfiller, were
most enthusisstic about it and it must have shown real promise or it
would not have been used as the basis for the major expansion of the
plant. -The operation of an earlier version of this cell as installed
2t HUls and Heydebreck is not a fair basis to appraise this improved
' 'In this connsction it is noted .

‘RM at Hils in 1943, and-17.65-at Heydebreok ‘during the first half of

_ 1.G. chlorine plants in 19%3.
. because of other factors.

194 ‘a8 compared to an average of 8.26 RM per 100 kg for all the other
Thjis. i_.s probebly an unfair comparison

LF

-\of their new vertical cell would-be 3.75 at the start and 4.7 at the
finish of an anode run,

voltage of 6,04

" ‘was therefore anodic. whereas ‘the central and bottom sections were ~ . v
. cathiodic.  The central section of the housing was insulated from the: .- .= |
... top section by carrying the rubber 1ining around-the Junction flanges T

- and by insulating the bolts which held the two sections ‘togethers, Lo T
. i, This-junction between. the top and central section of the cell housing «~ ' - . .:
" 'is about 16 cm above the center of .the rotor shafts. ‘The flange be= "+ . -
. tween ‘the central<and Bottom sections isT20 ‘em*below the centeriof . .. e
“the: rotor shaft, - Bus bars gt’tached,to{era;qh;enfa‘fo\f}, the-cathodic =~ . B

‘bottom section led. the current’ sway. to the anodes of . the nexticell .

*‘suleted Prom the section walls.~The top section of the cell housing N 2

- +iin 1ines- Bach celli had two "Jjumper"- switches attached to.the anode  ~:’.' .. . s

-~~bus‘at each’end of-the cell, for: by-passing the current so.that the e
K b it out for Tapbirs without disturbing the other cells. -

e

‘T 5 rotating steel cathodes becans snalgamated By o -
oigh the mercury. in thebottom of the cell. It was stated
| read thinly over the entire surface

‘passing throigh
_that® this mercury coabing whic

" stated to be 9 to 95% which is rather lowe. L

" hed many idiosyncrasies o
. contimous operation before it
~the. )

£ eleotrolytio product was 13.26

© D Pféimullez:fété;ie;d;that he expected that the ‘vblﬁd:“;é

" From other sources it wos learned that the
vertical cells at H#ls had a starting voltage of Lo3. and & finighing

byl

Whethet the lower anode current -density (1700 eamperes '

per sq m as compared to 2500 to 3"500"‘_{65‘?5ﬁé’"hai%’rz“o'ﬁﬁa‘rce‘.r1‘3*)‘*"Ml;l**fff:‘*i**%

~ counterbalance the fact that the anodes are not adjustable to com= -
' pensate for wear,

is yet to be determined.’ Pronmitllers estimate
on. voltage is probably too optimistic. The ampere efficiency wans -

who :wasi,_ﬁonnerly in.charge of the chlorine plart at Iudwigshafen.
He did not think™

ighly of the cell and expressed the opinion that it
and that it would require et least 5. yesrs =
! could be stated positively how good

1 really wass - T I R

4
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" Another slant on this cell was obtained from Dre Ulrich




Genera.l View of Rotating Vertica.l Mercmry Cell,
Showing Amalgam Decomposer (1left) and
’ - One Anode Bus._' :

= e

Rota.‘l;ing' rtical Mercury Gell - - - . e DR T L
- Close-up Shcwing Rotor Wheel and: Brin a.nd o el R
: —Chlorlne Outlet. ;




'b. umi.mnn Chloride

: Almninum cbloriae was ma.de at Ludwigahafen from bauxite
or from quite pure Al20 mede from alumimum hydrate .(Tonerde-hydrat).

| The bauxito ceme from’the Prench or Netherlands Indiess ~The "Tonerde-.
mrdrat" oa.me from Southerr Germany. —The processes were as follows'

Ba.mtite weess. = The oamute was omshed and then
dried by direct lfnahm; “#ith | gas in a fire-brick lined furnacea ‘Tho
_driea bauxite conteining 55 to 60% AI% » 1-3% Fe,0 and 1 to 2% .

ias charged o a shatt furnace Brochloridizar Chlorins amd
CO gn equi-molecular emounts were preheated and fed to a comtact .

L chamber containing activated carbon which partmlly ‘converted the -

k:

hwmmooﬁand«reacteawto-fomm’m

gases t0 phosgene. This Passed up through the bauxite in the shaft
s which. was_condensed. in tall:

“with very 1ittle” ‘arbon’ 4n the 888 contact oham'ber athe oonversion L
v.to phosgene must moessari]y ha.ve been lon. ‘ . , e

The two ohlor:.dizers were steel shaf't fu.rnaoes approa-;,

,__..,_-;_,imately 2 ‘mv outside -aismeter by-about’ 12 m High- 1ined with acid proof . o
‘o bricks ~The shaft was,about 1.5.m. inside diemeters. . The reaction T
* temperature was saidto be- 9009C, but it was also stated that con= . .

-sidersbile- dlffioulty was experienced in. controlling this’ temperature :

- The’ brick lining tended: to wear out rather quiokly about Half way up-
.. the sha.ft‘where the main reaction occurred. and the: steel shell of ‘bhe N
- ‘chl. or:.diz ' was’ therefore ‘cooled extermlly by wa.ter or. a.ir. CThe o
“daily’ chloridiz:\.ng ‘eycle requ:.red about. 18 t0.20: hou.rs. The: chlor:i.-
-~ -dizer residue was ‘cleared’ out of the: ‘bottom of the. chlorid:.ze every :
e few days, more” ‘often when'opera.‘h:.ng ‘on ba.uxite ’Gha.n on "Tonerde‘

oylindarica.l cond.ensers. : It gases were - washed with Water.

' S "Tonerde—mdrat" Process. = The ”Tonerde-wara.t" was ’v ‘
poptizod with either HNO

or AICl, solu?::.on, thorough:l.y mixed in &

lmeader and then put thriugh an eftrusion press, The extruded
‘material was cut off into cylinders an inch or so-long &and. then fed
to the same dryor as was used for drying the bauxite. Both the ‘
" kneader-and extrusion press were lired with:a corrosion: zesn.stant
protect:We coating. From here on, the ‘process was the same- - a8 “the
| bauxite-process except that the AIC1, producsd was much purer (0,01
~'t0-0.05% Fe) than when ba.uxite was u e& -and: ‘bho produot did not re-,'
quire re-sublimation. : o _

.- Yields in the banxite process were sa.id %o be .80 to 85%
whereas in 't:he 'Tonorde-wdrat" pracess they were 9lbout 85%. G
. CEE -"o'i:hx per chlorid‘izer ey e -

125 tons a. month of Alcl when operra.ting on bam:ﬁ..e. e k
o tons a mon*bh of Al()‘?l.3 when Opera‘l:ing on “Tonerae- v

}Warato = '»"“I:’,’.‘.' . 3

A larger fumoo Tad been ina‘baned a.t SchkOpau whioh

" was 541d to have & capaoity‘of- 250 tons ‘on bauxite and 300 tons en
 MTonerde-hydrate - e g

) | cmmuz’;}-_ St |
' Dre Pfanmnnner statea. tha.t thoir :lnfomtion was: very

. snoor ete a8 %o whether it really was necessary to convert.ithe' gases"‘

to pl Tie before feea.ing to the chloridizer and he was sure’ that-

- complete conversion was unneoessary as they had oooasionally operated




o caustic’ soda. -80lubis n. waa}mn.

= Sulfur diox:uie gas was 'bub‘oled tbhrough zinc ‘dust in’ ’va.ter
SuSpension in a well agitated kettle The zine dust averaged only S

about 90% zing, ‘the balance- -oonsisting principally 'of, lo.d compounds.

- The resulting ZnsS,0, Plowed to.a seoond agita:hed jvessel into. whlch

o In _ Wos.- convez*bed

1.3 NasS50, < "' The ‘batch in is gonvez:s:x. ﬁeﬁ‘i ‘pumped through
Pilte? pri ssgs, which filtered ‘out the zn(0x) ipitated: by “the rels"

- __action,——":'heﬁ—ﬁi%tered solution ‘then flowed. tg‘, settl :.ng tank f‘or the'-'

- purpose of further. clariflcation,.

.soda Treatment: kettle.
Sal’a:l.ng oqt kettle.

of the carblde fuxmces was’ a'bout 50% aestroyed 'by bombing ; the ba.l-
~ance of the. pl—..nt wag epparently in good working order. An a.ddition '
to the bu:.ld:mg ha.d been started to. house a. third. unit.

Sa.la.ent Operat _g da.ta on t the unité are 28; follows;

' Nmnber of u.m.ts ......"-‘ ' 2 ‘ e o
Capac:.ty per un:.t ree 50,000 tons ca.rbid& .
St peryearv e
FRPREE e 150 tona ferros:.licon
LT R by-produot -
16,500 tons acetylene gas

)

CChargess . - .
: Lime.-'jcbao ‘.....;... 3,200 kg
o Anthracite: - vieee S50
Coke .;....".‘.‘..'.... ‘[ 1,600 " LT
Y:.c.ld of techn:.oal . Lo
' carb]-de ..;‘...."... 3,200 "
Ra,’ced-capaclty«npev'

.,....'.‘..“ 22,000 KVA. oy - ' ; "'4
Y:Leld el e g8 ] 3,000 to 5,300 KWH per ton of carb:.de R
.cetylene yle‘ld P S '




C
i‘:.lled with the eleotrode blooks whioh eof‘cened and agglanerated to 3
ls011d eleotrode mass, - The entire electrode mechaniem, operated hy=
‘draulically, was lowered at a rate. of about 10 om per hour as. burning

. of the. carbon electrode proceeded. - The -furnace proper is; 21'. face. By

. 15%.wide by 15' deep and carried a molten carbide. mixture to & depth
of about 5's The outer Bteel Bhell of ‘bhe mrna.ce is lined with abou‘b
9" of fire 'brick. ; .

; SUSTI Tha carbon monoxide gas generated :!.n the rea.ction was
oollec ed in four. water cooled brick channels of inverted V ‘shape -
- located outsmde axd between and extending parallel to the electrodes.

~ The top of the V was about lovel with the top of the charge burden; - .

£h8 bottom was_smnewha.t gbove. the molten cha.rge level. ‘The CO gas
- was wasted until it vies oxygen free and was -then out’ cver -to the- fuel
system where, after washing w:.th wa’cer, :Lt was used as boiler fuel. s

. The car’b:x.de product was | ta.pped off' every 15 m;mutes a.nd

£l to a.y rotary externally water sprayed kiln type ‘cooler about. 7' - .'

A (l...) Mlscellaneous

P

SN, he i‘ollow:v.ncr da‘l:a on Geman carb:.de productn.on was ob-
-ba.:,ned at the He:.d’lb‘ rg 1ibra.ry Cop el o

Ca.pa-c:_tx.__%s Z \7 ; ;;‘ e

Ludwz.gshafen
. ‘:‘;Auschw:.tz

i aiameter by 75v Llong. IO ﬁreveﬁt”corrosion"*the'f:rsv t-of -the-

11n was. of -coppe: the"'b‘a’.lance steel, Thé molten carbide: “entering. at”

'2;500%C was cooled to 70°C_and delivered as a product,

-all through‘ an mesh, ready f'or “the. acetylene ‘generation: step."_ Ferro-: -
“silicon produced-from the: iron in' the raw materials.plus: the. iron from
the- el ctrode hell\was ‘tapped . off at‘ o’ 1ower level, a'bout once every »




\

S S The cool:.ng ta.rik was l m I.D. by 3 m high. Tt viag - -
' f1:|.ned mth rubber and acid proof. brick merely as.a protection.in the
‘event of Pailure of the lead. coil,’ resulting in acidification of ’che
,-~cooln.ng water. A vertlcal lead’ pipe, Oy m in d:.ameter by about -
'245°m lonig, was ‘installed in a vertical position in the cooling" tank L
= s D T - G fe e e 0 e Tk projected through the bottom of the tank a short distance. ,Chlorine-f >
L O“Z‘;; L RS ST T P [ T R (R " 'gas was fed through™the bottom of this vertical: lead pipe: through a.

- ‘small vertical pipe ending in a hozzle 0.6 m above the bottom. of the ©
" lead’pipes  Hydrogen gas was’ “admitted through a-tee in a:larger. pipe el
_surjroundzng the: chlorine pipe, ‘This larger pipe ended at the bottom
of the:lead pipe., “The hydrogen therefore: f:.’lled the'lead. nipe surr-‘
Pebi s ) et S i S ot ‘ounding the ohlorine inlet ‘pipe up. to it tip'at which po:.nt e
[ T ' Ay N O TR TSROt SANRPUITI: | IR PO P rned: with ‘the chlorn.ne to: form hydrogen chloride ‘gRBe Al small:- -
Reseeaegriek| -/ N T e e e e S e ».'f.":dr_in wes provided in the Botbom of ‘the: lesd p:l.pe for thc wi't:hdr walr_._ ,
| IN ORW& ‘SuppLig) ' . ' : :

" |RUBBERLINED -






