o e

Between each stage the gas passed through steel mPS, o

and water cooled nztercoolcrs. S B ) 1 -

The characterist:.cs of thls cqnpresserg.re g:.ven belo‘z-;:

§:c.eg9.

o SuctiOn Pressure in a.’cm. © 1400 3,
o= DlSGMrgeﬂ%%v- Mot i 3.0
ST 8troke intm o L -150.
D:Lam of cyl.l.nd:er in | mm - 190.;"-

T The gas leav:Lng the f‘ourth stage “at- 60— a‘t:m was then
_— liquefled by cgollng with refrlgeratlon. The: la.quef:.ed HCL was then
- packed into- steel cylmders.:__ No. large use’ for liquefied HClM

o fdeveloped a.nd the output was Supplled mostly for 1aboratory use .

n _ f’ Iron and N:Lckel Carbonyl

bpressure to sepa.ra.te the iron carhowl,

in the ‘matte;. i'ran tha niokel carbonyl
Cpure’r nickel'c\

The capa.o:.ty: f' the; nickel‘ carbonyl plant o.t OPPEm V&u s ;
, renx, - The ”esulting ‘pure n:.cl'el was uSt.-d by

Powder :.q:on was.produced: in the somo:manner: gg the nickel

powder. The reacb:. 'nfbetween”:.r - ¢ 1it;t1e wore.
= touchy fx.nd ‘harder %o control ithan’the CO-nickel matte react on.,- . Spong;c

L5 ey

Iye'a.rs ‘the ;pla.rrt wés bperated 1,"rgely 'o 'nh.cke], ratﬁe'_j;‘bhfa% iz;'c“ ~o L " :

i€ antie ,a,cld:.t dve

-.n:.cal man in- cha.rge of th:.s 0pe‘rat .0

el VTThis 0pera.tn.on was based upon‘the




Utra: L-‘k‘crm.ldehyde Resins gollopas, eto. i

| (1) Pollqp__ vias s uren f‘omaldehyde molaing pawder. ‘It E
not aold a8 such but was shipped to Trcisdorf vhere the product had , -
R ,prevn.ously been mamifactured H ‘it was not. determ:med wne‘cher Tro:us- e

- dorf "also” oontinuea"to Lruricate the res:m. e

T Substitu.u.u;. uf th:.ourea. for pa.rt b'f' the fomaldehyde
::zl,roved the Water r.s:nst'mce of the product.

(2) lastugal was o urea formnlloh,/de condensat:.on produo’c

prcp&red in organnc solvents, pref‘crab]v' butoanol ‘or isobutanol. The

‘mrfierial whs used for paints and:lacquers’ to: give a hard’ flex:x.ble

-~ £4lm of zood heat resistance. The product-was modif:.ed in.a nmnber of , S
Cinyee Tor srample, Plastoru.l ATO' oonta.ined ‘in ‘addition a condensat:.on R

product ‘of .adipic acid with trimethylol propane... Substitution of.

“suecirde 'xcﬁa ond; of nentaexythrn.’col, hexa.netr:.ol or hexaned:.ol d:x.d

S ,not :ml]_J.cevel the product. s

_ cmated with the mixture and glued together 'by the applioa.tion of
" pressure for 4 to 6 hours at roam temperature, In the hot process
‘the resin solution wes mixed with 10% of hot. hardening catalyst.and.

the mixture applied to the 'wood, perts as before. The bonding occurred

. ‘during-hot- pressing at 90-100°C." Condensat:.on was canpleted a,’c this

temp rature in a 10 to 15 minute ‘cycle.
The cold harden:.ng catalyst consmted of"

Axmnom.mn chloride 15 pa.rts
_Water . '_ s N 85T

The hot hardening catalyst conta:.ned-lti o

: Azmonium chlor::.de :
‘_‘,:iAxmnon. }ydrox:.de-%%
’Urea.
oo Wate'r'

Tylose




I‘ormalc.el'wde - 307 | 1600 g
. Urea- . : 525 "
‘ Alcohol-hexanetrn.ol 38"

ThlB m:.xture v:as heated to bo:.l:.ng f'or a few m:l.nutes 5

50 g;ms add:.tiom'l urea.’ were added and the mixture he'a.ted '\.u the bo:.]:— :

- ing po:x.nt a.nd a:b pH 5~for a pemod of two hours.‘

bn.nder, is described- here a8.8.; mat'her of". add:.t:.onal interest. ‘Iater
“glass (M 5), Nekal solutn.on, ‘cément and sand were mixed ina .
kneadlnga%yp e’mixer to form a foamy mass. - The m:bcture Was poured
:mto forms, allowed to set 'xnd then to a:Lr c‘lry

The bullc of the a‘bove data were glven by Dr. Kollek,
’ head of 'che Co‘.l.or:.s‘l.lc Dep‘a.r‘ment. j(

(6) gorl y o somewhat simn.lar mter:.al but hw ng ‘nb" re's'in"'v

_-.'—E‘hey also produce 5 exmnei;hylene aiamine for thé Desmo;pheri;""" )

(Igami _edg) prﬂuced at; I:ei}erkusen. Since ‘ch:ls dewlogﬁént Vs quité

vlvigsrmfen believes: Ahat Igama,de U is bather than A in that,- i}
lower 2ri 801N i ; ;

e :.n.g *ewo d:.ff‘ereht _processes
» "_"step, a.na ca’cal ti :

D:Lbasn.o Ac:.ds - Dm11des (Immid) SRR

‘cond 'nsa.’c ion produ

,lactam only “The: 1actam wals repared from phenol vm dyc_:lohexanone
; wh:.ch was- trea‘bed w:.'bh hydromflmnlne to. foxm theoxime
: the

lactam in"the prei'ence of' ‘sulfuric acid

amino. capro- Flan

'The omme was :




-1 -

'Gonversioﬁ %0 polymer v:a.s a'beut 20 95,0 per pass. .

The pol;ymer proauct dra.w.'n off a8 given a fl:nal reutme*xt-' ‘

‘by blowing with a current of, nitrogen for 15 mmﬁes at. 150°C in ow&g.r

" to elinimate traces of contairned 'benzoic ‘acide  The resultimg product :

hoving e melting point of 106°%C and.the cons:ustency of~~p¢r'1ffm oil.
when molten, ' solidified- to. & brovmish hard wax. whlch ViR '—blendc& wx’ch

“Oppanol'B for prepamtlon of -cable-dopes to. yield & mikture coritaining

.. only 10 to 25° of the pure Lupolen H.:. Some uses were fcund also 1.n .:

’che prepa.mtlon of polishes for furnitu:r:e,‘ floors, etc—““

The yield on etlwlene Was ﬁbetter ha.n 90%, in scme f;rn. ls’_:-{

’ vhcn gas 1ealc).ge was ‘mindmized a yield as high &8 96% was- obtaineds
Methnmol losses werei high, a.bout 10% to 25% of the po:lymer iormed. :

cmersim to polymer was_only 10% per pa.ss aime a: pocr

. po:lymer of yellcm color resulted; if: the reastion was carried too fare .
—The- ethylecne leav:.ng the reoei.ver ‘contained fonna.lderwde, formed al- RRANES
‘most ‘quentitatively by-the axygen introduced as & catalyst. -This gas
. was-scrubbed with NaOH by ;passing ‘in series through two towers, a,xﬂ ‘vwaa
A then returned to the oompressors for reoyoling. IR EEUTE

Ty'p:.cal feed gas conta.inedl

Ethylene p
Ethane S
";Acetylene
PR ;-Omgen

the react':.on as’ descrlbed aboves. Recycli.ng of the ethylena was O0n= | ©. o
tinued untn." the ethylene cOnoentration Was '-reduced Jt:o 90°/ Cﬂv"a‘b




A small amount of work was done on proPylene' polymexfs.

Re Only oils or greases about. the consistengy of. vaseline resulted, .
e was be]:ieved that these: oils would have no advanta.ges over the caible‘

OFf Goses: 1

it cou‘.!.d 'be generallzed that” ethylene' .wa.s.
A polymerize with-unsaturated hydrocarbons




. Brief]y, the process consists in the monufa.omre af etlw-_
~ lene by catalytio dehydration of ethanol, reaction of ethylene with
benzene in the presence of -alumimm chloride to produce ethyl. 'benzene,_

and the catalytic dehydrogenation of ethyl” benzene to styrene.. The
ethylene generation and the alkylation’ steps ‘have been covered fully
~ by-other groups and little material of interest. can be added here. cooa
" " Therefore, .Special atterrbion was given to the dehydrogemtzon and dlB-
’cllla.tn.on 0perations. '

(a Dchydrogemt:.on c&‘ Ethyl Benzene
/

S S 'l‘he a.ttached flow diagram s‘howa the proaess in de-
o :Vtailv. . A descrz.ption of the process_ follcws-

L ) o ositic n
Bthyl. benzene, a‘bou‘b ‘equal; weights of frosh azd re °°“‘P sitic

: :covered materla.l, was mixed with a.bout two times its waight of steam,
. passed. to a vaporizer an& then to & heat: exchanger where ‘the. ’temperature
'was raised: o.pproxmately to ‘the, reaction: po:.nt. - The mixture -then pa.ssed
‘ down through a bed of ca.talyst contained in 220 mm dismetér tubes which -
. were heated externally by hot furmace gasew -dn, order to furnish the Teat
" of'readtion and maintain the' vapors at. about 600 Cs.: ‘The ‘exit: gases were
-* cooled- qulck]y by heat mtercha.nge a.nd f:mally .,.condensed to separate a. S
j;product l:.quor .containing about L% sty shing oL




' 48, indicated 4n the skﬁ‘bch, the Zurnace - giaon =

'-(fresh ga.s plus reoyoled gas) Were fired at two sides. of the’ oomrerter’

" 'which is divided into two separate. ‘heating chambers. The. two streams
o of flue gas combined just before: leaying the: converter-and passed to
-the hea.t exchangor to superheat the :l.noaning ’etlvl 'benzeno. S,

(d) Tube Mater:.al

e

R The converter tu'bes proper ‘were. ‘of cm' 5 steel -
this is utxiers’cood to.contain 9% chromium and 168% ‘mangenese’ although

v another reference states that ‘gicromal: steels (silicd,, ‘chromiumy .. O
- Blumimm type) were. used._- The lining. alloy contained 97% GOIJper Wl‘bh

(g) Convers:.on v

. Detailed"operutmg 'gata on the relation betveen .
oonversion and yield were not available. . One test ona c«xtu.lyst of
“the old type- operated at 28%&conversion and with a hn.gher thronghput
(a'bout ut 140% of normal) showed an smprovement in yield of 5-64 over
. the previous standard.. Probo.bly the 90% yield ca.nnot be ’improved
o.pprecm.bly by 1ow<>r1ng the corvers:.on belcw 14-0% -

(h) Tube S:Lze 5 " '

As sta.ted prevmus:l,y, umts at other I.G. Plzmt.a o

»ha.ve 100 m. ID tubes.’ Opera.t:.ng under. s:.m:.lar conditions it vas
‘indicéated that an improvement of -1 o 2% in. yield ‘resulted under. thios
conditions. . Because of the Telative increase in ‘heoting: ‘surface ner

spound of styrene produced, the tempemmre differential’ betieen the

" heating gag and the catalyst operating temperature was lowere

about.. 20"0 ‘when using' smaller tﬁbeS“"“’Irrcorrbmstmrbwdasmthus.,pos"_
;ble %o increase . the. hea.t:_ng emperature and obtain a greater: throu8 ‘
‘ 5 »

R put w:.thout ‘ra:.s:.ng the ga empera ure abou'b the ss.fe l:.m:.t of- 650




I

* Streom-Months ' Temp.°C . 100 kg styrem percent_theory

. Time on ',jcgeaigetvj_,offcagqu?pérﬁ--- . Yield - .
Temp,C

dehydrogenated 1
- 9942% |

rveede DisTricaTion SYsTRM.

Deph legma

3
- Q
0
S
K'Y
B
@




’ The yleld of f:.nlshed styrene from raw styrene in ST e S
the ch~ roe-vas stated to be 9% - No ready means were available for ' . T T S e (b) .".‘.me..._ omte.:lned 59% .atjrene, 2573 &crylom.urile ,
- checking this figure, “which appears very good. However, the follow- T | I T oar - ‘It 'was. prepared in a manner: similar to EF:
“ing yield ‘data obtained from I.Gs Accounting récords -found . 36 the T W b neben °f “£he batch was charged o the reactor and. tm
Tronlfort 11bmry confims the. good ov:rall yield. =~ B RREREE | I 3 ~while' boﬂins the- ‘mixture. under: reflux., .
o e hada.bette :ixnpo.ot

Yn.eld Data - Ht'tls Stym,ne l'lmnt

(Qua.m::.tles in tons)

D T o Sl REPEIEREIE | NStas A SO . gmg EN, containing 70%’styrene . so%acrylom-,_
Pepied o Qtr.l%} Lth Qtr-l%B 1st Q‘cr 191»# Cas L Bedles e used for Andeotion:n ding, ;,,,,“”“'Pmed to: ”Pl'“’em

. "Ethjl benzene . 5,750 3 489&-.&-. 1414-78 9
S _Bem.ene - Toluenie S S

. L pecove . o T 211.2 . j - 11;.]__.6 e 156.5

’ Styren» residues v 8046 1 o m 69.5' o 62.7 -

Pure styrene .. 5,080.5 ... '14.3‘12;;.5' '3953.8

Y:Leld = % tlzeory 88 5'} o882 ; L 88 5

A ‘ '[‘he s’c;ren? resmdues Were: m.xed’ “Il’th hlg,h oo:v.lz.ng R
fc,alducs fz_'cm 'bhe etkyl Jbenzene. plant na.;used as ple LS'thlzeI‘S. In
IEher tyrc.n& reGovery Was: esscnt ally 100%.‘ Thus in the
U aoow dots 60 to-80-tons of : styrene . cqul _]c,nt would e, adaed,thus e
o 1ncreusmg the y:_eld"by abou’c ‘1'3/,. s s

cthod;, er%.tlslon ‘ahd mASSe .
iscussion: on .




o ;,‘; J.ast:.c and had good, injection molding- characteristics
=% but - poor 1ow: temperature resistance. ~Because of Its™
hn.gher styrene content, it was less elastic t}an '
S o reguler Bunf. -
- Buna SSGF WaB én odorless materia.l of the sa.me compos:.tion as ]
e ] £ was- prepared by. compound.ing of S8 and was- E
used or .special items; e.ge for Pood Wrappings, - eto...‘.,b
imilar. to 8S except that' it was’ 1ron free., It
% ‘oduced for. phamaceut:.oal uses. -
wad the standard 25% acrylonitrile,. 75% butadlene
It possessed "good 0Ll resistance. -
g This ite was: listed din documents seen-at the e
eichsbarﬂ: document center.‘ However, the

T - Buna. SS Was a produot containing h.O% styrene. “It was thermo- ;

CRI . "After-ohiorinated" 5, ,been producea ~~~~~~ T
; ata ra.te . 1 $0 2 tons per month. ,Polystyre :.ssolvea toa 2% REAR N PR
» inated ot 40 - 50% to give - : L
used as-a. su'b- :

Lo solut:.on in carbon- tetmchlorlde was- chlor
_.a product containing 12.5% chlorine
'.vrstitute*'fo‘r ohlorina.ted natura.l rubbe

_~'.tons per month us ':
of fomaldehyde w:n:th acety ene -t

Pelel ru'bber a.cceiera.tors ’most of th:x."
i . obtained rela.tive

“were develoPed,
requested vf‘rom




200,000, 150,000, 100,000 and 50 000 were prepared, The h:\.ghest ,
 molecular weight product: ‘contained, 1o, ansobutylene the add:.t:.on of
- only 0.015% louered the. molecular we:.ght to 150,000. o

: .. The polymmzatlon Vias earT :Led out “in a
me.nner. One i:art of isobutylene’ conta:.mng the - requi

was mixed with an equal weight of. ethylene coolgd first By anmom.a- en.d
hl \.

" .then by refrigeration with cthylene to minus 80°C.:

- ~ dropped to ‘the entrance end of & gontihuous -8

veyor about 18 inches: wide by 30 feet .long: (| o,,’f‘e'et t,otal) :_‘ Y

>. - ately thereafter a solut:.o‘rf of . one part: of” ethylene contau.m.ng 0.003
: - parts of boron tr:.-fluor:.de catalyst was . wad : _Tpourt about one. . .
- .foot from the enterlng :Lsobutylene. . Poly ion jwas‘ qurl:e rap:.d 80 -

gp_p_anol Oils - Graﬂes 35, p} and TZ 900 were oil- soluble
olymers used as viscosity improverg for, lubricants. ~’I‘he vis-
cosity of the several gra.des at 100. c was v

, 5
o _:~ . 900

These po]ymers were produced in' isobuta:ne solution using g
'boron triﬂuor:.de catalyst. ‘The: , "isobutylene ‘to. isobutane -

‘was varied’ -'1 603 for -Grade B5; c 6245 for Grade B3 and 1 to.2

. :for Type:T4-90C ~The mixture: of 'iso :
charged to-the t0p of a po]ymer:.zuxg ‘tower: together w::bh a. sa.turated _
n . of boron trifluor:. in. metha.nol’ “The mixture. leaving this
ove the metha.nol_la.,/er and then. passed to
‘ 'the isobutane was vaporized;. ..
: ~-The polymer’ R
ce.and then, heat-*

ap
8 hylene held the re=

om. aldehydes. by‘lpase:_ng over‘ Cao‘_..b S




The polmncr crxmlsion, containing I..O% polymer bj o

- Weight; was fed d:.rectly to the ‘top of the rolls of a double drum

drier heoted with stedm at. 160°C.. The dried’ polymerx- melted to a thin -

" sheet’ of papexr “thickness vhich vas pe.eled off by a: km.fe nlacec_i 3.13@’0

~90 degrees bufore. the  fecd.. The polymer broke 1nto smoll . p:.eces a8
it "cl] Lrom the lm.fe :md was ‘.later ground to & powder. '

. r ’

L 2 Pla.st:.c::.zers were ;d&«.d to the v:.n,yl chlorlde by

_ milling. ‘_Thi**-v-ue done at the. custoners plant. e

. DR The Only sta.b:.llzer used at Ludvagshafcn was sodn.um
ca.rhona.te. L amount wias 043% in the case.of. PCU ond lower in.
- other:grades: = for-exomple; 0.1% ir ades
“vias added during the- polymer:.zat:.on. L

- stabilizer -was: not sa.’c:.sfactory~sn.nce it

" and produced:- ‘turbidity s They felt, h

" material found to dates Dr.: Kollek’ m&erstoéd ‘that ﬁhenyl :.ndole ‘ne"" S
usecl as’a stab:.l:l.zer f‘or v:l.nyl ‘chloride. and ‘had. been in the: dew—.lo -

_ stage J.n ’B:Ltterfeld a.nd Leverkusen. I‘c“had not yet a{:ta:.ned

was first coagu]atea with a.lmnimm sulfa.te solut:l.on,?t

with a large quantity of ‘treated cold: water (about

. part: of polymer) and dried’ ‘either on-a ‘belt:conveyor. or 'in"'fa diﬁcon;-v P
v:'tinuous pan - drier- of‘ stainless steel construction. E

,__'because of the. d:.fferent rates of
‘vrad:just the monomer additn.on ratege

Severala

prepared depending upon
“of. 60 was used as'a “rubber subs'bitu’ce. k
75 was used for fo:.ls g

""..~Ige11te PC' s "after—chlorlmtcd" polyv:.rvl : L

PCU WoS- chssolved and chlorn.na.te& so

o7 ©1 (56, +8%.CX ; n‘PCU) This

- was made




The poly"qcrléa.t:.on in t,thyl acetate was carried ‘cut in a 25
to 60¢% solution at 70 to 90 % using benzoyl iperox:.dc ' zwIT st 'mc’i
oPeru:Lnn on an 8 to 12 hour cycle.. = . Lo

, hmuls:.ons "/ere preparn.d in conccn.,mtn.uns ‘of 25 to 5079 us:mb
1 to 2% of amfogeife 18 or Trulphor O. as the erulygifying agent s o~
tassium per.sulfatc ccztaly't, 0. 05 to O. 10% was: used at-an o;peratlng
tempemture of 70-90° Oc with o cycle of I to 5 hows.. In generals . _
" the technique for the- acrylic- esters was’ identical "11th that used Tfor
‘vinyl acctate. -The nominal production ‘at Luduvigcs shafen totaled 900 .
toris of.. the Accronal D Lypc plus 200 Aong. of; A.ccronal solution per
‘month. The chief uses ior tne e uroduCus were “in the prﬁ'oa.rat:.on of.
1en.ther Flbef bllldCl"S, tu.tllc coatlngs 9.n<1 &I‘u“’flCld.l 1e: x‘chcr. '
C The w—:mulsmns 1ounc1 ‘bhblr most :.rnortant usc in- the trea.tmcn‘b
of téxtiles, .in which case they appear. ‘also under the name of - ~
. “Appretans. Type i wos & 26% erulsion of the. methylester; T7 e B, -
= the &thyl o w1:c,r and - Ty‘pe a1, 4 50/0 emulsmon of ¢qual parts O of byl
ucryl&tewzma«v:mylw,a.ceta:s:.-- The: mpfv’cqns were colorkess disp ‘ssions.
- which were completely miscible &]luh yinter. | ThCsG LELer ‘LT”S"“ad"“t}‘v-”_’«

Hnn

prOPeruy “of Pillirg the L ibres of the textile w:.thoul, affect ulng the.
- hand. - This results’ from the fact vhat on:drying. “whey Torm.a GT
mmently elo.s tic filin either whcn used’ alone. or. with cther tc.:gt:.le ,
" adsistants as sizes, --."ela.'bln, etc. . In :m'ollc'ad,:.on ‘the soluﬁlun was
 diluted to a concen‘bra.tlon of 25 to! 50 rams pe ;:.tcf, «).uu)llud to tr‘e
cloth bj d:u oing me‘chods ond theri@r:.edw_ L T :




" Production of vml Ether - Drs Christ . suppl:.ed the data i
tne ‘attached table which shows: the several types of ethers prepared
,‘cmmerclally a.nd g:v.ves Operat:.ng cOndltlons o.nd annual product:.on as .
of 19&4.. I B y ' >

Produotion of the metmrl nrwl ether, as an ex'ample,* was .
fca.rrled out: cont:.nuously in the following manner: in equipment ‘having

a capacity of 300 tons per month. . The equlpment, of all steel- cons truc-

A,,tn.on, consisted of acetylene’ compressors, reactors for the, 1,\repa.ratn.on

-of the: KOH-metha.nol solution; the reactor tower 700 mm diameter by’ 10

: meters -high, recycle conmressors plus st:ulls, {18 for the purlfn.— o
,catlon of the product. ' :

léne (55%) w:Lth ni “'ogen, 3

cH, -GHz-OH cnz-cn o1
_ , socJ. ——-) |
'ml . LU _,’ {mz-ml

l2

, e 'product vas’ then rea.cted wrbh NaOH, ‘on heating _td, ';60.°c ‘the imine - -
*;alstlns offt .- R T

- S:mce 'acn.ds catalyze the polymern.za.tion, ’the produc'b Was: stored. in

'Ap.other‘ method of. syn'bhesis" ployed_ :

0 atmospﬁer ,:buﬁal
. The gas’ 1e ving the' top
on of 605 v




To S v hour per hter of c'lt:)]yst vns used. The hjdrogen ,spl:.t of e in the S
In addltn.on to. the prn.mlpa-l use. a8 & PaPeI‘ trea.ting ma.‘berla.l, - o ‘1.7 Trenction vas “Serubbed. with. water ond-the cxcess.recycled as indicated.. -
che polymer has been tr:.ed for the product:.on of - inner. r_liners for’ shoes U | R | The'.crude “butyrolactons’ ¢o nta.:mlng omadl Amounts Of wCetOTR, . tetran .
‘and in the prcpara.t:.on of a paper substitute for. asbestos pecking.. SRR IR ~ hydrofuran, - butyraldehyae ‘and butenol-was’ purificd ’by \191;111 L’cmn to- N
’ _uth_,rlene imine -polymer. con be prepared by heating in'a stn.rred—vessel i R | R y:.eld +the fac*boma bo:. -.,Lt 205°c a.t 760 T, -
in the- presence of sarbon dioxide at: atmospheric pressures - -The R on B N SRR . e e g e
' initial températuro . of 60%-is gradually increased to 110% at the end B The LJ.c‘tone was converted to errOlldOrB"lS [‘ollows- RN
e -OF the. 2)4. hour cycle as the ‘batch becmes more and more viscouse-The. . oo T T R 7 L
7 pixture is then 'diluted with water' to form an apprmcma.tely 50% RS A CHz"CHZ\ e CHZ-CHZ
1utn.on wh:.ch 1s clee.r fmd 11gh1: colored. N S SR TR R e T i v O\ B ,-m ____, | IS
Sl e e E R CHZ—Co .
: Ethylene :un:.ne mOnomer has : e
_ 1.e., ‘o ‘cotton and especially- to rayon,
pro;pert:.'_s. ‘Because of the: sl:.gh’cly acid: nature offj
“the monomer po],ymemzes reo.dily and ‘forms ‘the ‘wisi ous : polymer Withi i : e PRIy e - Sl
“the fibre eapillaries thus- rendering the fibre swel 00f,: | BINce. LI | S oy hea.tmg ing s gheel.autoclave Tor - 8 hours 341, an drou..,
abou'b 1936, Wolfen has marketed vthn.s ‘material as~F:L'bre XTH e L IS g"; ammon:.a at:230°C under an :.nltlal pressufe of 40 't‘b*ﬁOlehbr“ s which®
e Ny ‘ PO Y IR gradual]y decreased to 20-25 a’cmos.pherc,g. -—.an proauc‘c cine. ,ur:LI‘ L(‘dv

v:u;y.L Benzoaue j’ -




o Vn.nylc rbaaole' e » 1 T T

|53

. V:.njl c'u'bazole mOnomer was proc‘tuccd bJ thc acta.on crf e.cety—“
iem, on carbazole..~ The- reection was: ‘carried out- w1th KOI{ catalyst ‘
lnder pressure ‘similar to the preparatzon of the v1nyl et:hars. 'Vlnyl
c'mrbazole vias: co-polymer:.zed with styrene uO produce - -

O
BX))
H

ANNJAL PRODUCTION -

Type M-150 ~ Pure “po]:y-vrnyicarbazole .Martene hardne
M-1257 :70% VG plus: 30% styrene:
T'_M-lOO dlt‘bo ou'b 10Ner mol. whe. .,“."V.v

m

ONS = 1941

Wl

‘ J—Some “of the 150 grade was .,upplz.ed for :Ln
thn.s purpose. the mold:_ng powaer was put through an
./ to orient the pa.rtlcles and ‘add:-an. esbestos: 1like appes
, vn.nyl carboazole was used: to’ aise the softc.nlncf po.u.nt - e g
The product had about’ the same electr::.cal prOpeft:.es @.s styrene _and L L
was. somowhat less 'br:.ttle. St : G

:Lng ‘l“ablev of. “p §yrid
] ank{‘ur'c 'Re:.chsbank flles is:
' sent the ’cota] G

e e

Trar——

s e T T o
TS T Pt S R STy




. g Value
- The molecu‘.lar we:.ght of poJ,vmer vias frequently determn.ned a8
the K value. Details on‘the analytical method were not available at

article by F:f.kentscher,‘ Cellulose-chem 13,7 58 (1932).

S f., Luv:.therm

A mechanioal method for. the stretch:.ng of pla.st:.c sheets to -
or:.ent the molecules and to g:we improved propert:.es has been developed
by TG The product, :Ln the case of vn.nwl chlor:.de, Was lcnorm as .
Luv:.therm. : T . .

L ‘ Polyvinyl chlorlde (Igel:.‘be PCU) s‘heet made by th:.s process as
" 8.0,02 t0 0,05 mm sheet had been developed as a. wrappn.ng ‘material .
- was claimed that bread which had been sealéd in an envelope. of Luv:.’cherm
émmandmthenws’cerﬁized (2.'hours heating at 1209C) has been preserved for. .
. - 6 months with little. loss in Preshness ard &, water L1OSS of “rot"more

‘V,“-__Ludm.gshafen., However, the method has been described in-detail . in ‘an.’ ,.‘ _

T o | | (x|~ - -

“.than 5% by We:.ght. The Luv:Ltherm was’ also used for 'bhe wrapplng of
ca.'bles. : , P . . S ST

: The wax was added on]y to facilitate: the mll:.ng ‘The sheeb ‘was. then
given-the Luv:n.therm treatment ‘which. is a mecham.cal stre‘l:ch:.ng dn two

- directions. The shect was drawn over a TOll, heated to' 2009, at’a.
»rate of ‘about 5 meters per, minute : -and’ Wa.s plcked up-. on a rece:w:.ng ;
rold rumung a.t & higher speed than the feed roll so as to give a. 25%

e Igelite Pc was ground to 300 mesh a.nd mllea w:.th 1 to 2% I.G. .

. wex at. 160°c ona bk hlsh cilender. rubber milldo give:a O. Q40 sheets , |

- stretch to the sheet. At the same time a spe 'I"’mecham.cal device:
i gripped- the moving sheet on¢ each sidé ‘and.- ‘exerted a tension so-as: o Tt
. stretch’ the width by, 10%e ‘The resulting’ speet showed a higher strength
rag & result of th::.s or:.entat:.on_ reatment, usual]y about double the T




N

F:@erimantal work at the Ludw:.gs‘hafen labora’cor:.es m 19)1 as.
well as tests at the G-overnment Taboratories in Berlin in. 1939 have
determmed the' pres sure a8t wh:r.ch acetylene- ‘decomposes - -when ' :Lgm.ted

with a. spark. This- presoure varies. Wl‘th +the tempera’cure 28 ;ollows-

,Temp. .C. e e Dc,com)os:x.tn.on Press.
- ’ a (Atmo.;pheres Gaupe)__

a5 oo
S0 7ol o8
mo;

RN Saturatlon of 'bhe ace’cylene w:nth water ra:.ses the decom- :
pos:.’clon pressure sl:x.ghtly to a’bou*b 150% of ‘bha.t of dry ace‘bylene.

More - recent data. haw

ooy The follcrm.ng summrlzes - practices
in’the ;;safﬂ handl:.ng of & tylep} and ac tyrle)

"suz;é {8 ToWeT L oT" ;Dﬂrlengﬁhs«efwm»«rmw.«mm

la.rge as 70 mn I.B. have been us Pd. The free. space in the equipment'
was- maintained as-small as possible, For example, a reactor 10
meters ‘highhad 3 meters freeboa.rd. Ehe La,rgest vessels w;ed were
800 mm dmmeter. - ‘, o

S Comprcssn.on of acetylene or: acetjlene mnxtures Wa.d handled
din regular tyre: cqnnres..ors with- tandard lubr:.ce.tn.on system and

- steel. p:.s’con rings. -K slow pis’con pecd was used, - For e,caml)le,
:120 cbm compressor ran at, 50-60 RPM. Pirst stage compression was . L
L5 ptm; second ‘stage, 10 atm, and th:.rcl utage 30. ‘atme . The! 1urgest

L compressor employed wo.s. 18Q. cbm capacit; “The cyln.naers ‘of: -the:

comprebsors were viater: cooled. 5 “One’ uni ':.n thc vinyl. ether 1a.nt :
- employed: & water. £illed oPen 'Broufrh sucroundln(_, the, cylinderssy A

. newer 1 model g jaokc'bed cyl:mde' “of the convent:.oml types Thu S

. compressors. “¥isd no-after-coolers. /Pure” (9990) 'Lcctﬂene md'or’en
icompressed to a maxn.mmn'pressure of 30" a‘cmospheres

P 'I.udwa.g,shafen,nevor 'xperlemcd an -c:rplos:Lon o 'corgs ¢
in_their many.high pressure acetjlene. operationss’ .ueveralv

:':‘, ' served, :Ln these :.nstemce 1y

occurre :Ln Whn.ch aecompos:.t:.on o.ctuzllly took: nlace But T the” be’.-U.

LIt wag' ob-'-v

Ces) ‘
. not more'_‘zthan thz ',




Ta:nigan L‘x‘bra D

3600 kg of phenol o::.l.SR-l were trea.ted with 5800 kg of 98%

sulfuric acid, the temperature ‘Was allowad %0 rise to 100%. and then -

©'was naintaima at th:l.s point-for 5. hours. _ 'l‘he ‘batch was cooled a.nﬁ.
1170 kg Water plus 960 kg urea wére added. The above mixture was’

"+ divided into Avwo. 'ba.tches, eaoh por‘a:\.on be:mg treated separately as '

. Pollows:: 1800 kg .of 30% onna.ldehyde were reacted, adding the first

~ half aurin(: 2 hours and’ the’ second helf during the next 12 ‘hours .and

_ keeping the temperature ‘at 30-35° 9. The batch: ‘was -diluted with 720 -

- kg water: conta.:.n:.ng 21 kg of oxalic’ ‘aoidiand ‘$hen” neutralized. with 25%

onia water upt& 10" gm-test sample reqmredklh. cc of normal . NaOH .‘

. to:ne ““Nez 760 kg of 25% ammonia. were_added, ‘Pollowed by
_?'1080"kg of ‘water and 1740 kg of Phenol - o:.l{SR-l. Cbndensa.t:.on of the
. phenol ‘was. accqnpln.shed by’ 'adding 1200 kg .o ' 1T ‘
’ 8 hour per:.od ‘maintaining ‘the “tempera ature”
N g wa.ter, st:l.rred ky:N
_sing a.'bout 800 kg of s

The product had 2 g;g>ec1fic 5ravn.t,/ of 1.21 1:0 1-22 at 20 C,

Y "cium. of 8'%0.9 and a- 91{ oi‘ 2% 6 to .8. : Thc actua.l bannmg aden’c o
v content was. 22—23%. . : o L o

' f:kg or )80% by 've:.'rht. B

! 's‘product was: u.,ed T

o Th:.'r product ms maixbur
39 parts of HalIsSo,, - and ki

of 85% Pormic acid were 8

wed 6.1-6.3 co of N.NaOH per 10 gm samplé,

Q0 Jg of .naphthe.
0" kg of :98% su
ture. rosé __to 160 165




ylelded -8000 kg of Neutml Salt 2., -

o :g.‘ TM Aggnt QuE e s BRE C SRR B B o a ' ‘"lh:.ch wadmmmted on the bu:ming chamber.
R PRRNEIERRE ' ST sl R )! ‘dirieter. by 2.5 meters high, was packed with 20 ..
_ Details on the preparat:.on of ﬁh1s pz:oduct were’ not o‘bta.:.ned. A - TR ,’ _ ter: refra /" balls.  The gas pissing up through ‘this: packing
-1t was described as a condensation product of betanayhthol sulfonio T T s X v ity o to. 2" _meters per second- and a- temper-» ,
acid w:x.th dihydroxydlphenyl sulfone a.nd fomaldehyde. RN _ P B ¢ IR . ‘ was’ .6 Fer-where it wWas” quencl*ed’ qu:.ckly

S e e R : BT : “Ph were collectcd, dfled and- then i

F\’hv. Ferrlgan Pﬁ_ o ; : 1;,1:" ~
‘ ‘ N R B R 1 s, gL ‘1ittle or no formo.t:u.on of .caroon oF .
S Ferr:.gan P, a solut:.on of- the fé’rrous sa.lt ocE' sulfophthal:.c S | e £ d th stem,: An a.pproxmmtc nw.tcrml balance mrur
".acid, was used as an assistant-in leather tanning. .2300 kg. of S - ; IR the : n in the fc ' : - Lo
phthalic. ‘anhydride were- sulfonated with 3713 kg of. 65% oleum. _’«The
. mixtiure -was diluted and reacted th about . 1740 kg of iron: borings .
et 65 Co. A total of 555 kg of: od:.mn chlorate was then added. sicwly RO
at an operating temperatur of 5- dne order 0o nvert' the iron to @ .
: the ferric state. ~Next. the. ‘patch was. cooled to I...O C; neu‘cral:.zed W1th
-‘ammonm, add:.ng ‘abou‘h 2393 kg of 257 _solution. - The. mixture was -
ts _of olubles 3 d the solu‘b:.on then N




' .c._ Thermal Cr.xcl ing: of Etha.ne

L . Fxtcmlve p:.lot sealeé’ exper:unen‘bs were ma.de ‘on i:he proauct:Lon
’ v--rof ethylene ty the thermal cracking.of ethane using externally. ‘heated
“pipe coils. A smell unit was oPemted ‘at Ludwigshafen in l9tfl—-l91+2.
“This was later enla._gc,d and in- 19%3°e large exper:mental mut crf the

same. d«_slgn was, -installod a.t Leuna. :

. The fn.rst ~71_Lot uc'xle un:Lt consn.sted of a steel prehea.ter ‘
‘conbaining 6.2 of 20 mm ID steel_pipe arranget :m 8 O
- coil. Connccted to this preheo.ter was crad '
" YF 30 stcel, o high chrome (25-30% Cr)- n:u.ckel freei(le

btg,el con’calnln{' silicon. '’ It wos- statecl_bh'a. t. the. pre ence
TLoon minimiges “the crack:.nrr of: hyc'lrocarboris i carbon. he raqkmg
‘coil consisted ‘of 5. turng of 20 i ID pipe . a.rranged dnen W75 0l
- -dis uncter ‘coil to. give ai total- 1ength of_ll.6 m, - Gases. 1ea.v:|.ng the
‘coil were coolea :mmed:.;ntely and then ,,pa.used _t : fq.ca‘c:.on

e bystem.

et e e e e i S TR

S The iﬁitml p:.lot teat. un:!.t at’ L\ﬂwigshafen oon&amad e .
_single’ coil ‘and hed 8 feed ‘rate’ of: 30, cbm>per hours A8 eogpd unit

 was built later using tvo ‘coils: of equal ‘diameter with a

roughly 30 om.’t A total:flow of ‘60 ‘cbm’ was’spl batween thé - two

. coilay-the lengths of -which were’ ‘#djusted so, as: to have the’ sam

heating: surfaces Followirig the ~completion’of- test daf,a, a
: dam

o unitiwas- :mstalled ‘gt TAuna. '.l‘his anity: with. &~ i £
© “had ‘2 feed rate -of ~600-cbm-per’ Hour's: ‘ Sufficient’ ‘data were ob'ba.ined
'to indicate satisfactory: performanice and ; shcm an minimwn tube ‘oper=
" Tdting 1life of ‘one to one_a.nd one half years urnir it
depos:.ts 4n 'the tube'wa ‘stated to:be unnecessarye

Plan’c un:.ts des :.gnea for:léuna were’
_ pip ‘about” )+ meters 1ong T
x,capaclty was 1255'cbm of'feed per_ '
was planned with-a rated capacity of 65
to about 75,000,000 he! of- ethylem er: year.
1410 identica; un:u.ts were planned for;Heyde‘breck,

:.'fi:i-;i:ynerié o
"\Propylene v




-"e"._" Ethylene Oxlde v:.a. Chlorhydrin

- _ Dtbylem 5 of a’bout 96,4 pur:.'cy, was prepa.red from et}unol by

ca.’calyt:.c dehydmt:.on cver lime. Y:Lelds were.- sta.ted to be 92’,0 of '
Ethylene ouc:.de Wa.s preparea by ’ché conven’c:.onal chlorhydr:.n

method.. A stream of ethylene gas. at sbout 1.5 atms pres.;ure wag puini-

Ced corrha.mxously, by means: of o steel.rotary. posrbn.ve d:.splacement

blower, -into the BHottom' of ;m high réactor towexr, of steel. 1n.nud ‘
“with rubber . and bricke: Metered quantities, of” chlor:.ne and- wa.ter iere ..
fed 1:|.kew:_se 0 the bottom of" the reactor. so that. a. product. conta:.nmg
gbout 5% HC1 ‘and ‘10% ethylene: chlorhydrin ‘overflowed .from the reactors

The 'of f-gases, Jeaving ‘the top of the reactoriwere. ‘vented in part; the ER

balemce was. washed with viater and recycled vwith the' fresh. ethylene
streams 'l'he re‘wbn.on temperature Was ma.:m‘ca:.ned a.t 60°C _'}a,u’cqnﬂt:.cully. ;

- of theory. on ‘chey o

. e’chylene, dbout 8-107 of ’che ¥ 1q,' rms~formed: wbyapromcmcthn-
»jet}wne' The: “product volut:.on was col ecte den’ buffer g rage L
“fank L:x.nes were,of s eel or 3 ; N AR




It was sta.'bea tha:b unier these cona:.tions 100 kg of ethylene |
oxide yielded 115 kg of - ethylene glyool and 12 kg of’ ‘higher. g,‘l.ycols,
- largely diethyleneglyocl, to give an overall: yield of .92%
: nomrersion was said ‘to be complete, this yie.n.d. e.ppea.rs sqnewhat—low. '

In a- later diacussion it wies sta’ced tha'b thebratios of

products forned vias 75 parts mono, 20 parts’ ‘41 and 5 parts trietqyigne

. glyeols By lowering-the water-oxide ratio the formation of higher -
glycols is. Favored. ' In preparing diethylene glycoly. a- rat:.o of 80 -
r;ts ai to 20 parhs of tr:.et}wlene glycol was produced. - R

Ludm.gshafen produced a. poly ethorlene ox:.de sold under thei :

name of ‘Oxidewax. - About - 10-12 tons. per month were ‘made: for use_as

soften:x.ng agent. for Buna. rubber, fon a ha.nd grease a.nd fo suppos : L

e tor:.es (Pa.stonal)
Ludw:.gshai‘en’ 8 rated. monthly ca.pao:.ty was
Alene glycol, 200 tons a:.glycol and 50 tons tr:.

T ge Ethvlene Oxlde via Dlrect

D hﬁf@ﬁ* r

!

. It was :md:l.c'xtea that 3=3. 5% ethylenc, eed WAS pla.nned
orlg:.mlly but was- :late;. changed to l;.-5% L "‘“? :

N The problem of the. recovery of ethylene i oxlde was studled q.t
Ludw:.gshafen on the- lo.bormory ‘seale and  in the: -pilot: sca.le using on
' 800. Liter carbon absorber.  Based -on 1a.bora‘bory-dg.ta it was believed -
that adsorption on carbon oS! preferable +0. recc&éf v by ab ‘orpt:.on in

! water followed ‘by a:.st:.lla.tlon. . The full senle’ un.it planned for the -
to cons:.s’c of four absorbers each oi‘ 15 obm carbon

Y ‘te “a- 30 G’
‘hours dura.t:.on, w:z.th a: qapac:.‘by_,o;f ‘O kg of., étbylene oxide per cuolc
30 ) kg e’chylene ‘axide: per cjcle. <

'irpt_:.on cycle 0.8 of 1 6 !
‘team through th rhon.

R \vThe operat:i.ng
o datn.on step of the process are o




‘ "‘he product cOntaima- :

'f\Fomaldehyde
““Methanol ~
o Keidity (HCOOH)
‘N:Lokel -

o .Iron =

mefly, ’che process'~comprised pass:.ng a m:.xture czf 60%

ure:silver, catalystﬁmalnta:.ned at” L

u‘stamless steel, Vl-;,A, and rub'ber Iined. f\lwn:l.mun wns used f‘or i;he
£ vaporn.zer. Stalnless steel wa.g: used for the superheu.ter, c':.mljst
. chamber: and heat. excha.nger. ~The’ i':.na.l cooler and scrubbing toer
i VG of: a.luminum orrubber lined: construotn.on. It was. stated. tha.t .

e stainless is: ‘the. ,,Jreferred ma.tu.r::al a.lwn:.mnn was' used s:mcg sta..n-‘j‘
' -‘IL“'e Was’ scarce. Alum;l.nmn is: su:.table for the" 1iqu:.d ‘product: or. for

However, ‘aluminum is- not.

»su:.ta.ble when m contact Wwith nu.xtures of Vapor and. 1::.qu,|.d as, for
. .example,. in the'" ‘superheater. following: ‘the vaporizers, Large, pure B
- alumimim’ tanksy 110-12" feet .m’d:,ameter\ b,/-'};feet 1ong were used
_,for foma.ldehyde storage.a ol




S The a.ir was passed f:.rst through a s'&eel tubuhr hea.t"éxé-":- -

changer counter-current to the ‘converter exit: .gases. The preheated

“.adr, at 4 temperature of 160°C, entered the bottom-of a- go-called.
”ste;p-type" evaporator into- whioh molten naphthslene was . fed at. 90°C

a.nd et a rate, ‘of 120-130 kg per ‘hour, ;, ‘Naphthalene flowing dawnwa.rd
’ 28, completely -vaporized’ except for
he’ bot'bOm/of ‘the unit end were

To.permit. continuous ', . .
‘t. ‘The feed a.t:.o was =

‘ aporiz
~36 gm of naphtha.lens
fr zing’poim; of 718

TR

S

The orude phtha.lio a.o:.d wasﬂ oolleoted in-an-air:
densing ‘system. The vapors. ‘paseed. .first through o finned
tube and -then- inko 'the first. of a. seriea of 15. coole

| viére essentia.lly sheet. steel rectanguldr boxes a.bout 20 °feet long,

feeu ‘highrand 2.5 feet wide, R8s pmssed int

. downwiard. to. the botto;r_x” a.round ‘and under a-centra.

- The :s0lid p‘h




| ‘ om. the I ; iohsba.nk, Frank-
. dbtained from the I. vfilaaﬂq@ the Re ! :
m:ét, sh%%gg tha follow:.ng yields during 'b‘m first quarter cf 19}8

lcg of naphthalene _reqmire‘il

Ludw:.gshafen
Schkopau

The cru&c benzo;_.c' ac:.d ccnta:med z.mall a.mounts of phth;.al:.c
’ Crude 2cid wes: treated ot 50 C with o’ 80-
.._od:.um ‘bisulfite o ,disc'olve the phthali ‘mcid and react
uinone. The’opération was: ‘bested by prep“ring the sodium. -

sal wh:.ch .,hould l't;?:ly &olublc to a. clc.ar_solut:.on
Jcohol s

A large Portion:of the produci. was shipped to. Uer&ingen for

odium benzoztes .About 15 tons’ ‘per month. were: px.r:.f:.ed
he: edicln 1 gmde by‘ ubl:ma.t o'n. - This was accoxrpl:.shea by
21 ting - and then aublming in nrr'-us:i.ng
.-:A20_.a.tn ! ol

ures ‘gre equ va.
, : th séhkoaau umt
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tfpe g)lﬁp wz.th a capacn.tj oi‘ 10 cbn per- hour.“"he pump ‘:as fltted " L S S e o - T . .
. with™a 'special external-valve box momnted some distance ahead of the 1" T EE P

» Y o S £fin fractio from the Fischer-,
‘cylinder of the pump. .Between this valve box:-and ‘the pump cylinder. - .7 L@ R Tropsoh‘]%:yiimlg?te;;e%ew::rga Ergeu"liy :;:-a:.j: chain peraffins,.
- was a short section prov:.ded with'a cool:.ng ~5aéket. ‘In ‘this manmer. - AR R . .which were prefera.ble for ‘the. production of fatty acids. Para- ' .,
S the pump itself handled water at roughly 100°C imposing the by-... .~ . . 0.0 M. . . PPing in the- rang,e c “40'C3 Were: ‘used, depending upon demandse . o
R dzaulli—pres:sure on the exir;emal -vdlve bok which worked- at the oper- ISR B S chever, “the Cop ~was preferred,. sinoe the lower chains
., ating temperature,-about 3L0°C. ' The circulating water was. cooled:by "~ i T mhicluﬂex!e ;J_
. means’ of a cebling jacket. For starting up operations, the water wasis e - shoved a greater tendg""y to 8split mt° acids below 010’

heated up to the operating temperature by a gas-fired furnace,. . DT R °f 11ttle value. BTN RS S L
Actually, two pumps, one for starting up and one for normal’ operatlon > S B S

P

“viere -used. “lowever,. b,,r add:.ng ::.nterconnectmg -lmes % thei star 1ng
,up pump also served as a spare. : ' :

Potassium permanganate was. used as X3 catalyst. Attempts :
" 4o replace this ‘meterial with, other ca.ta.lysts nmore rea.dily avail-’-
;e.'ble than manga.nese dur:.ng war times were unsuccessful,  The o

N i " catalyst wag: prepared b ‘diasolvir KMn0, - in watér and’ then' adding
d The*catalyst was a m:.xture of .,_*bn.tam.um dlo:ude 5 molybdenum ol v-s';thislss,;olutionpt ‘the’ mcgten'pamf?%n at: &_-30 Gy The. water Plash
-ox1 e and vanad:.um pentomde“supported on 5-6 mm granules i punlce s S evaporated 1ea.v:|.ng ‘the’ KMn0 dispersed in the pg;mff:m ‘ag. a fine "

- L e . 08 t 0'1 basea.
AR Gases lez:w:mg the converter passed throug ‘bhe tubul r. steel Ll W ‘ ca.talyst conce tratiz;varied feom 0 08 o 57
.heat exchanger to preheat the feed gases and_wer ' Ll ' A ST T - o

. . ’ ; e e B An 8 ton m:ucture“.vof paraff:ms P )
: pe,«,sect..Qn.‘.,,E,b.e,mcooled,.gases”Were,mthen,passed.,towawquench,..i;owez;.«of‘ it e B T e i % e g : mete
“rubber: 11ned. steel. vconstructl_on‘, packed w:Lthustoneware‘ po ; S e S8 e eactor,  an umﬁi_u tower 32 fe’eb ‘iﬁ"dia r‘by"i




.

The Gé a.lcohols a.nd keto*xes whlch scp Lrated wers: e:.ther re-
d for the prepo.ra‘cion of detarfcr»ts an.l plast:.ciaer...

cid, | ’che fa’c" ¥ '_',

o oycle
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“Dr. KARL BOSSLRT.

?M T ' L BRI Addrces. Hohlngollcrn Str. 78 Ludm.gshaf‘on..«xv

o

. Dr.,RUDOLF BAU:-LR. :

©Dr. PHil (Chcm) }Zunchen‘ 19"3‘1'.“ uncl\crl Prof: Wieland.

—

Address: Ludw:mshafen, Ostmark Str. 42. . o ‘ - N £ ﬁ'_ I : : L e

. pEFTTT IR Ground Floor. R N BN e I Bntrle'bslo:.ter in OPPAU of I'cthanol and Butyl Works. ;
- B ) Lo : o P ) T S : : : o O P. 37 (_1n sa.me bullllng as
' Dr. Chem. Technische Hochschule, LUNICH, 1928. . - . R A Productlon of 1t ethanol and Butyl Alcohol, aftcr
AR : o ' T e L e long argunent revealed that in 0.P.85-in'the Bunker,
» - o ‘ ' : — - . . o he had an iron ‘chest in which he had productlon v
Dual function: ‘Betnlbsfuhrer (Works Ghlef) of . . oo o oo .4 . tables, analysis, flow sheets otc. 5 etc. " They proved’ .
-+ == -Eulysin Works., and in absence T i | Of 11tt1e value.,. s Ay R
of Chief, acting head of the . . 0 et ol e et e s S
‘T.H. Sectlon (‘I‘extll Hf.li’smlttel) S R BOSmer Was no’c co—oporatlvo. TS 110:1 outrageous_Ly T
v ‘ e S DR : vabout his: documen“ts, anl was altoccther unplcasan‘t. : ced

4 P H Salz - Ethylone Dlam1ne D:Lnltrato, or a prellm:.nary or--
—primary product for: explos:.ves. ~Made in Bldg.: L. U. 553, up to .
a ycar ago 75 tons a month, now less is made.w_; Ll

This product: (P H. Salz) is sold to 1Gesel1schart 2ur Verwertung SR i T A e i S s e i
- chemischer Produkte’, Wolfratshauscn, nr MUNICH., It is used for AR o ST .V’lth I. G- ‘since’ 1924- Head Of Pl&S’GlCS anl Solvenjts Sl

O?‘5.'9103:'-‘705- L ',‘-, , S . IR R I IR R R R ST Dept Knows processes for I\.orosene and Ethylene-— B
..Very co-operatlve.: Provlled names of‘ ‘peoPIe who

rcan holp us - furthe‘r.

; Thc prlm&ry product is. not an’ ex_plos:.ve because 1t has a.n
approxlmate content of 60 water. :

g

Betnlbsfﬁhrer Dr. Scholz can g:_ve all detalls.

i
; Ethyhnc Dlamlne Di
unt:.l a few Woeks ago.




DR. WAIII.‘ER DANIEL.

-

‘ (Thlrd interrogation - fuller notes t'tken by Lt. Comdr.
'xITCH""‘LL R.N-VLR. who had 1nterrogated him previously... .

‘DANIEL had. helped on v:.tal covers. for U~Boats or Ant:.-

~ Radar devices. . He lied about documents and papers,

 denying that he.had any hidden .anywhere. Jjfter LO

- _minutes grllllng, he admitted that he had concealed-
private papers in a Bunker in OPPAU and that some ™
formulas and scientific: ‘documents could be there. =
Lt. Comdr. ITCHELL, went with him to the bunker, and

" found valuable data on opanol sheets for U-Boats and.
other secret- products ‘hidden unier a pile of junk. ‘ o
.Prev:.ously ‘he had. sworn that all his papers "had been -
destroyed in air-raids or gone across. the’ Rhine. - = -
..'~Fu11 sclent:Lf:Lc data brought to light :Ln the :|.nterro-

~_'30 darch 1945 - DR. Hll§ Y. GmTﬁ

Dr. KARL GOGGEL.

‘Chlef of High Pressure Plant for Gas ]?roluctlon at OPPAU. .

'Has heard of 'SCHWALBE' “Some gencrqtors and other parts
of Oxygén plant sent there. . Location is: pro'bably NIEDER=-
S#CHSWERFEN, H.RZ Mountains; other poss1b1e loca.tlon,

. _UNTERIOCKWITZ.

- 'LACK' is code name fer proPosed underground N:Ltrogen k

plant. Site not yet chosen. GLOTH is talkat:.ve, speaks

English, anl is ready to discuss all details.

 Tow pressure plant ready: to° operate again at 10%

'capac:.ty. Some key parts: hld:'len in’ OPPAU Bldg 299.

’ and is. bunPer of‘ nldg 35

\

Chlef of High- Pressure ’Dept OPPAU. Dr. Gloth has

B DANIEL stated that ‘he. made hlS last trlp te Chemnltz

3 months ago » “but could not remember Jche name of the -
< flrme e )

'--'DR.-'mRL-“wmm'f" IR

T Ostmarkstrasse 34

“natters , new constructlon and personal problems of

““technicians: ~Knows:about Nitrate plants and-oil +

‘plants in:Japan. Ober:\.nc ‘Bachmeyer: hxowﬁbout

- -1iaison with:Japan on 0il ip 1944, He is dni. "

. “Hel\lelberg. Maybe Japanese. p’lans in Bobenhem,

Cieinca Turnballes - Ings Lempse is.:in: charge: says. that S :
" machine shops from L.G. have béen shipped. elsewhere. SAELAT
v;».‘v"o'berlng Schmidt. o.t Ostmark Strasse 28 lmows all -
f,'the iotalls. AR :

»~,"T [EETI

o ;i'_chRL HEINZ FUTTF‘RER.a _f_'"j"f

- ff-draw:x.ngs in Bau 10. e
: -m:l.nor mportance.

| ':,'Afllress* Ludw:l.crshafen, Ostmark, btr 28.. : o

ﬂhargemof,ilrstvstep of.mmmonlamproductlon. Dr. Goggel

- second step. . Goggel speaks fluent English, . . o
. Has under-him OPPAU-Buildings: A5055,6,15, 37 38, 65, .

. 82,87,89,90,319,321,450,750 gnd-751. .- s
¢ Knows about 'LACK' _.code name for underground N:Ltrogen
. plant.. Thinks possible location is BRIEG- (GIEIWITZ) -

,and alsoc near KASSEL.. Gogcel was to send some part
of OP AU 1nsta11at:|.on there. Thinks hydrogenatlon

| Coand poss:Lbly Méethanol plants will be built’ undergrouna. ‘-_
AGoggel is rea:ly to d:.scuss all detalls. .

o

,'DR. HURER, Erloh. 5

Dr. Ing. Techn::.sche Hochschule,b r‘UNIGH unJ.er P f'?“Hans i
: AL Flsgher.




Dr..-ImARF;R, Efich. (Ccmtd.), .

Dr.’ FRITZ HEINZE

First man to give 1nformat10n on TE L plant. 'F‘etraethyl 1ea:1 . . ) :
and other admixtures.to aircraft gasollne added in . L - ' S e et S i gl
Verbleingslager near OP 106. (He will Show specialists 'f R T Addrésgf\{lgdw1gshafen, Hansgr.Str. 367‘

~the exact site and explain it on spot.) Dr. Rudolf - T o B Phil (Chem). CRRET 1948, |
::AYER head of . this plant escapcl across Rhine with all - = S . T Dr.v Phll (Chel-l’-l) GREIFSWA«ID’ 19-18’_ ~

' a351stants. ‘ ' ‘ —

. . FSCER . . - i-
t

R ' e SRR R e o Group Chief (Gnlffenfn.nhrer o".i’."'lxnxnjr'tdsa.ﬁ“re"' Works, BéSic
' s B o : o S P -+ . products works (Ba.senfa'br:.k Naphtol works, Am:.tophenol
works.,, : . , : .

~Iso octane made in omali‘qudn'ti'tics in OP 559 & 560. - T : [ o R o T e
) None produced here for last 2 or % years. 3Since that: - o L

‘time profuced in TAUNA & HE(DIREOK. Iso ootance exactly =~ . | . f?rléiﬁtﬁggpﬁgéﬁifrmﬁigtigtﬁﬁﬁlgishiﬁ; iﬁeﬁ@facme
same as Tanol (symomyms). T SR P ' ainitrochlorbenzol is added. . R

‘.’

. SR g S LT ST e S onthly proluct:.on herc of dlnltroﬂlphenalamln maximum 280,
. ‘ e . maximuri-anmial productlon 2000 tons. Mo, productlon s:ane
iz’iifzg’;ui’go;veartzout‘ syn“chetn.c 1ubr1cat1ng 011 or- l'-tS L e ‘ 'beg:.nnlng 1943 I\IOW made 1n WOII‘EI\T.;

2 . - . ; Lo L - . o . . L . -3 . . . g . .

Hls bullllng anl offlce completely destroyel on 15

December 194k. ~All documents destroyed ‘except-a few

. less. unportant filés.. _What. remains he has in:IU.557.
.- Haarer will show them to spec1a11s ts and ‘explain any
letalls. - S ’ T

f‘or 23 yea.rs. Assmtant ‘head of" Inor 2] ; :
Department ‘under Pfanmuller ¥ mak:.ng sulfur:.c acid,. chlorn_ne
_ and sulf‘ur dlomde ' I\Iot & party member. : No keys\q\




Dr.- ERN.::T KEYSSI\TIIR '

 Address: Hlndcnburg Strasse, L6.

" With I.G. 16 years. Head of Kerosene Plant. Intervn_ewed :

in presence of Dr. Hopkinson -who took complete: notes on'—
the process for making Kerosene. Samples of catalysts and

' varlous materlals are 'be:.ng obtalned. _Very co-operatlve. -

it

HERl LANN KLIPP“‘L

']Add_.re‘ss. J\’Lutterstadt Ockcrsheuner Str. ‘ 51

' Dr. Phll (Chem.) H’“‘IDELDERG 1924

Dr. . O I(OLIF‘K »
‘ Address:v— Ludm.gshafen

Dr. of Chem::.stry, BR_,SLAU 1927 ’
Chief of KOLORIDTISCHE A_DTEI.LUNG- ] o
(Textlle section; textile auxlllary products s fur dyes, . :
" . papiertechnische abtellung, lackrohstoff abt.,.-
Kunststoffrohstoffe 2 Iedertechinische -Abt. ,
Lacktechnlsche A'bt. B technlcal adv:l.sor for sales
department) g - A o . ¢
- Scared 'but not necessarlly tmthful. Should be 1nterrogated
o in detail on various sections :Ln his department. If firmly -
handled mll probably glve all details.. =~ . L e

S

Sectlon Ch:Le:f’ (betrlebsfuhrer) of‘ I\T:Lckelf’actor\,r OPPAU
i+ offic op 217 - - .
~ Bldgs. 0P 46, 486 287 482 310 and par‘bs of

e - —;—."‘;7 others. Stores in uldg. OP 706 e

\

: Iost documents of Nickel Dept. remom,d to H“‘IDT‘IB_.RG.

8/10 pounds of documents - taken ‘across Rhine by’ u5
- sceretaries ‘on“last day before-fall of’ Ludw:_gshafen. 2

' Thc documcnts contained calculatlons,_siatlstlcs,
‘corrospondence with Mond-Nickel-Co. s ‘etcs | Fraulein

BAUK and Fraulein Erda GEB_.RﬁACH may not have reached

cast bank of Rh:.ne and therr‘ parcels may su_ll bc in-

M"-k'_,,LJdm.gshafen o ' R T R )

: I\.LIFPEL has been very coa-operatlve o.nd specnallsts*have
: found his 1nformo.tlon uscful. :

o Dem.es that documents and. formula of-his department .

" are hldden in Ludw:n.gshafen. Says some were buried,. others
. .removed to WEIWHELI.(an der Bergstrasse), now in bu:le:Lng
" of formér firm of I‘reudenberg, inrllstrasse.. WEINHELH is

~ - NOW pro'bab1J in: our hands. : It is approx:.ma uely 720 Kllometeres.
S N-B COLOGNE. TR L B

N

Address l’rankfurt am. M.

- . : B : N

‘Phys:l.c‘::l.st. Ass:.stant o Dr. Sachse“ : @lanﬁj.'tatiife f'.sPeCti-um*,*':?" :

i canalysis. . Oxlda,tlon of methane w:Lth ai'r or' oXygen. . -Oxygen e
L not used 1n the large um.ts., % L wh B T R




Dircktor'i"RITZ KRIEGIER ST 3 - | " Dr. GREORG NEL:ZANN . o R

Chief. of Transport and ShlpPlng Dept. - - , ' , ’ ) o ' (’Jhemist.\i (Dr. of Chema.stry, Technlsche Hochscha.rle ’ 12UNICH
Also deals w:Lth purcha:ﬂng and flnanolal pro‘blems.» IR - ' . S ’ ' " 'under Prof. FlSCHER)

~Volunteers any 1nformatlon in hls_-.possess:l.on, R , o e Chief of DYOL Depts =~ '
T SR A ; A R - , . ~ (Blags. Nos. 432, 436,453 137, 128,,134,165,
Of interest for investigation. of underground Buna plant .~ -~ o o = 158 167,193 and 195)
‘or plants, code name ECKSTEIN. Stated that he did not : L N S : : B
‘know details of plant or exact Jocation but that = TR ST o 'Important mati. Ready to reveal all"secrets. Has re'veale:l :
apparatus left I.G.. Imdwigshafen. from end Dec. 1944 to S - _ o hldlng place of barrel full of secret reports s formulae B
end Jan. 1945 by car for LANNHEL:, SCHWETZINGEN, HR‘IDEIIB_.RG o T s and.other documents. Barrel buried :Ln T.G.: Farben plant -
then by train to LEOPOIDSHUTTE, HAINFELD or. HZE]]\TAU near -~ o ' S T only few days ago.- R ‘ : S o
© ABERG (upper Palatinate); WEISSENST/DT in ‘the - _ L e R LT LT TR
' PICHTELGEBIRGE, SCH‘M,RJ‘NPWLS in the BAIRISCH“‘RWAID T T T o B Doouments, etc. s partly in Bunker_99 in I G.' Iorksherc s )

SCHKOPAU near, JILTRS“‘BURG. T : S B . ' partly sent to Helf'telberg and I-IEDDESBACH near. HIRSCHHORN. .

i

Details of Shlpments in Bldg. 389, Second floor- _— T T T T vbbl&bTh_Ll\l, ST TEmE T Tor u’ndergro"ﬁ‘nd"‘Buna WOrksnEET™

' SEBASTIAN of shlpplng department can furnlsh or. recénstruct 3 T | . SCHWANDORF." Details unknown. Plans for plant by Dr. :

et shlpments.’ R R .. | ... /BROS. Plans Scetion . (Pro;]ekt'buro) was in He:.:lel'berg
LT T S oL S T o :_but is TOW sonewhere 1n Bavarla.. - S

>

Dr. WALT“R_IIJDWIG __" ,‘;T'_.',ﬁ.;}f--. B SR e B TR AP : N . ":‘." B -Secret REPPF Process in. barrelsecreted 5 meters of‘
o SR o L e o S ‘_...NORDosTF'CI"F‘ 49, Blig. 165.HD1agrams vcalculatlons,_etc.,
AddrCSS-, Schucker’c Strasse 7. e T e T T e BT with Dr... SCHON‘?‘M.ANI\T, STARNBERG: (Starn'berger See) o

J

nltershelm 10 years vn.th I G. » :v’
Ass:Lstant ES Dr. _,ymann in charge of Teohm.cal Department
= part:l.cularly on plannlng new productlon, eto. ~—- ,

oays Bachmeyer, in Heldelberg, know about some J apanese
plans. Some. plans are at leburger Hof. '

Says hydrogen perox:.de :Ls made athe:Ldebreok, I G. Werk. '
, 1?‘thyl cplnone . catalyst for maklng hydrogen perox:i_de 3. made E -
e at Ludw:.gsh'tfen. Code name is "B_.NAL" S S L
s A o

: .—Very co-op_eratlv i




S0 VWALL- (Selgfrlel Llne), reo:c' area.

Dr. I‘RITZ PENZ IG

.

In charge of technlcal anl mech&nlcal testlng, 1aboratory. :

Office: Oppau, anl Ungstcln, also a- smo.ll oric in Bal
Durkbeln. .

Had been 1nterrogatel before. and found 'xcceptable.,
Complaints by specialists that he vas withholding

* information.— Re-interrogated by Major TILLEY 1n prosence

- of f:.ve spec:w.ln.sts and Lt. MEHL.

'[Results of rc-lntcrrooatlon

| Hﬂ.l 1aboratr>ry in OPPAU. Left because of bombs_._ New '
laboratory in UNGSTEIN, in fortified pos:_tlon in \JEST

Dr. FRITZ PT?NZIG (Cont:!.nued

I
1
i

Documents conta:.ned in 2 large 'boxes were’ unearthed. in a
forest near UNGSTEIN. They provel of great value, showing
results_of experiments on V1, V2 and Jet propelled ©o/

- propellants. Documents my conta:_n many other :unportant
e}@eriment’s. .

‘Third 1nterrogatz.on

Lied v:Lgorously about his c.ct:Lv:Lt:Les. Defn.e’d’hav:.ng’ any

“papers. Finally admitted ‘that- they were buried in a forest

near UNGSTEIN. ~In his laboratory he carried out exper:unents

~ on propellants for V1, v2 and Jet-propelled A/C»

A very large . box was founl burlel An- the forest. The

_mumerous papers should give interesting data on. dévelopments T
vin propella.nts ’ poss:.bly for a weapon subsequent 1o V1 and

V2

Bt

Dlscuss:.on of Xyll;L:Ln for avm.t:_on gasollne.

c
L)

‘ ‘-PEI\TZIG ‘had ca.rrled on exPer:Lments s had adc’lbd xylldln to
_improve. anti~knock -qualities of . aviation gasollne., Den1e:1~

" that he haJ. _p&purs anywhere show:.ngAresults. :

f Ac‘lm1tte;l that laboratory, though mportant 5 WS, not
' reglstered at OPPiU:or IJJDWIGBI‘MFEN althoucrh a.Jmlnls- )
B tratlvely unfler them. : .

: _Denlel that he hal secreted secrets. When chargel w1th
- burying them admltteJ. that he hal a q;antlty of records,

o results of experimentsy buried in forest near UNGSTEIN. e
As:hé hail lied and obstructeI :anest:Lgo.tlon he Was plaoel -

M‘___unler arrest. B

. N i

‘ '._O“n follomng lay, 28 Maroh L|.5, . 1arce group of’ 1nvcst1-

- gators went - out to Ungsteln, ﬂlscoverel two 1'1'borator1es
: approx1m:1tely 0. asslstants 'mi much nater:.al. RN
Gonti. on page 15 s g v;;ﬁ‘- LR




Dr. KJRL TFLiUiER. Widhlerstrasse’ 26, - : .
Henad of Dyes and Zwischen-produkte. +ith I.G: since 1920.
Very systematic anl methodical.
on dye foérmulac, left intdct. Main products of=vor value
were Ultra-violet. and Infro.—rc.l paints, colou.ccl —smoked,
“tear gas and irritant gas. Chlor&ceto-phcnol now made ot
''E. de Heain at Selse, Hannover (?) Knows about the U-Boat -
o’ paints ani ferro compounss for Jjamming radar.
black and ironicarbonyl.
to make hylrogen peroxiie.
_Nothing to do with J'mpan. L
Very CO—QpGI“'L‘thO. : N o T

‘Made ethyl qulnone as catalyst

Dr’. VITHETR BF‘ﬂ\Tl\ﬂiULLT‘R

L:wlng in bunker. His ass:.stant is Dr. Johannsen. :
Oroanlzatlon is as follows:- ~ _

(a) Sc,hwefelsaure ‘Nord. (Sulf‘urlc 13.01(‘1 l\north)

His officc contains file = ' ~

Carbon SR

N S 28'VI;I®chV'19h5.

Dr. PFIEIDF‘RER Georg ~ S

~Address: Ludw:Lgshafen, KeKule Platz 8.

Dr. Ph:Ll. (Phys:.cs), BERLIN 1909, uncler 'NERNST .

t

*_' Group Chlef‘ (Gmppenﬁ:.hrer) :m Ammonlnk laboratorlum, s1nce 1934

Bldg IU 949, also Central 1aboratory, Bldg. LU 51.

'Elektrolyse von \.Iasser' | -
Corrosion of Metals, Elektrolytlsche
Gew:.nn:l.ng von Chroms = - S

Prev:.ously

' For 'Carbonyl Nlckel' see Dr. DRAGESER, prev:.ously Leo I‘IECH

.Clalms not to know anythlng about 'E:Lsenpulver' , ) ~~_ S

: 1. DI‘- ‘Wolfo S : . 2. DI‘. Danz. . \
(b) __Schmefelsoure, Snd. © (Sulfuric Acid, South) e < —
'1e Dre Immel. © 2.

S sawabe.

‘Dr. Spormanm.- S
(o) Chlor-natronlauge, elektrolyse, K [
(CthI‘lno and sodium hydroxn.le) by electrolys:.s. TR

»~~—(~cl) Chlor—verf 1uss:.ge ngc . ( Chlorlno 11 que:f"xc tlon)
“41..Dr.” Ke tschy. ,

(e ) Aloun - and Planherd ( ) ,
~ 4. Dr. Hilm, - 2. Dr. Zlmmeran, E
. (f). Chlorzinr (Zinc Chloride). - .
" 4.Dr. Hille. ) 2. - Dr. Ka.lbcrer. v'
_ (g) “Kontakt masse —5 oz. Duna, - ' :
em L AI‘I‘lll"lc, “etc. : v e
’ Catalyst for sulfurlc A01l, synthet:_c ru'bber, et
aniline ctc. TR - o :
P 1. Dr. Wimmerer. Hr~2_-.' Dr. Luccmann, fB. Dr. Leutert.. :
' (h) Laboratorys - S e
o e Dre: W:Lntersbercrer. 2. Dr. Janson.»;,-v-"-" —— S
R " 3.'Dr. Kudeba.. 4. r. Banza. (Spanlsh) -
e (1) ‘Salzsourei- (Hydrochlorlc Ac:Ld) '

3. Div Soulz

[}
!

(J) Sulphl‘te.A

1 - Dr. Immel. : 2.. o Dr._ Spoman.

Herr Gobel._ e 3.. Dr. Arendﬁrf. ey

PPLF‘DDERER :Ls a very stubborn ‘man and refused all 1nf‘ormat:|.on N
but findlly. agrcel to talk and tell the truth. - He' was, the most-

_difficult of all: 16. people to 'break. U e Ca ]

: (Benzol—C lor behzol =

W:Lth h:Ls brother owns F:era Dr. Fo RASCI{[G G.m.'b H. R ol
(Tar products, a.rtlflcn.al res:Lns and a few chem:.cal products.) o

1 A

RASCHIG is sPeclallst in: Tar productsa

" Brother Klaus RASCHIG escaped across Rhlhe.. S

. Father\F. RASCHIG inventor of RASCHIG Ring. -

- Kur -"R_ASCHIG 1nventor vvvvv with the chexgn.sts in his f’irm of synthet:.c;;

iant pheno:“_»
Phenol) . v:.r:" L .
sral Plast:n.cs' only conny t:Lon in U, 'S._;A\.‘

\ 4
KURT &scmc- o T .-[2"28' iﬁiarep;w_w; .
' Dr._ Phil (chem.]) HEIDELDERG 1924 R
Address. Mundenhe:.mer Str..80 3 udwj_gshafen. :




‘Dr. Comill Santo_

Assistant :to Dr.. Eymann in charge of all cons’cruct:.on.u
-Office in ‘?‘nglnecrlng Bu:l.lllng, “Bau 10.

1

A29_7/3/'45. -

AoTLxN bernharﬂ;

s

Empl"y ce in ShlPPlng Dept: I:G. Farben. -

Claims’ no plans ‘or blueprints were 'sent a’ﬁay , but many
“were burnt in air raid during January, 1945. Some of
plans of a more seccret mature on Buna factory may be v : v . ‘ - : B e v o : - IR
: :;i‘losafc, gowivoiqzh?ﬂjzii hg:ebecntforceit.ogcg bZ ; 3 T T Durlng February and ‘arch locunen ts and machlncry VeYG
———PFOOpS.  Santo 4l Ky noin errog ex y _sent daily from. Lulw:.gshafcry to various placc-s in
- Major- rcgarllng air raid Jdamage.” Germany
' On an average 3 1orrles left Lulwagshafcn h:«.ly with
machlnery. »

Address? Luivagshafen, Balcrnstrasse 73.

i -__Ottq Rf.”icisw»«f_.. S U L e T pachlnery was sent to the Saltm_ncs ot Heilbronn (for

O ——— . . e et e e~ undergriound, 1ns;l:gllatrons°)~~felnho:m, (bergstrasse,
Home ‘allress.-,- Hanscrstraf‘c 6B R LS ST BADEN (from Iaolorlstlschc Abto:Llunc) to. I‘J.rma

Chlef of’ the Storage an1 Packlng. SRR - IR , I‘reuflenbe?g._ e PR S R T

‘In charge of thc sen:llng away of. eVerythlng realy f‘or selllng e T s AT LI e e

“Has “beon most: hClPﬁll and tried hard 5 fln“ 0'11 the e f”‘"“"““‘*jﬁ' S - ) Chemlcc_l prolucts wcnt _,Lally to. -t;he Pa]_a L,]_nai,\”

a’tlresscs I wantcd, but of course, it- takes  some times . TR T Imbcn st@rps HClllgbnstbln near upcn.cr. Lo
Very ‘bruthf‘ul._ Admits ot once if papers have been e . e ‘ _

- purp osely burned, but will. try to. glve. 1nformatlon that Glass, e‘bc. to- s’cores a.t BlSOhﬂClm ncar 1<‘:_rchh01m‘

was ‘on them-and .in-one case I. know he wos rlght an:l N S - Bulanlen. T R o

-in a.nother At was subsequcntly 'chcckel. . R R . S S Do S T

et

Documents were- sen‘t f’rom Bu:l.lfhng 1 Lu'lwz_gshafc,n 'by
~car to: Hel:'lelbcrcr chlbfly to.(a) Iarls{:rassc 10
(b) Cafe Rosler, (c) Leopol anlaga,ﬂer I.Ge o -




 Dr: BERTHOLD SGHNELL

Address: T—Force Jall FRANICE‘.NTHAL

Dr. o&f Chenu_stry (Heldelberg and Marburg, 1924)

= Chemlst, Actlng Chief of‘ ZW Dept. '
T (2w = Zw:x.schenprodukte or ‘Intermediate’ Products)
Chief of Dept. » Dr. BAU'\MNN -now :Ln DURCKHEIM. 'v .

_Important man.-. Intelllgent. Furnished all 1nf‘ormatlon
‘readily and is ready to ‘give all secret formulae, methods
of productlon of all his sections. - Refused to. give loco.t:.on

~of Tetraethyl lead plants. Speaks a little English. Should .

‘not be released for detailed 1nte_rroga‘blon by spec:.allsts
.untll ‘his res:.stance 1&; broken on location of . secret plants
dn Gcmanv. : .

Hans 'SPTJEI‘T(&) N cchan:.co.l Enfrlncor (Hohcrc Tochnlsche
T Lehranstult 1ANNHELS, 1931) '
(b) Address: TR mﬂmmm Wordring ks . - .
- At prcscnt with his parents , PRINKENTHAL, -
I‘OLTZRING 79

(e) uiechanlcal engineer | ‘ o
“of uetrlebe IU 128 1U 158, IU 165

(d) Un:mportant man.‘ T‘ager to bctray secrets.
Infor:matlon has proven to’ be accurato. ’
(e)- Productlon of Dyol Sectlon of I. G I‘o.rben S
(No detalls known) S

T

Acetylen .. ‘ ! :
Butindyol (Dr. A REPPE' s procedure)

Butadlen

[P

H:Ls ZW Dept. turns out 200 prolucts o f such as: N:Ltrobenzol,
A Anlllne D:unethylanlllne ’ Phenyl Beta Naphtylam.ne (allel ‘

B Formaldehyle s Chlorocthanc, Chlorbcnzol Cyclohexanol

: Cyclohexanone, Allplc ac1l, Ethylorthoto“lu:.lln—, etc. .
"",.-XYLD)IN producel in small q_uantltlcs for lyes bcforo WAT
in MUIHOUSE (WUHIHAUSEN), AISACE. End 43 or-beginning 4_15

produc‘c:.on started for’ aircraft englnes.- This. xylldln

7 was' sent-to Baiswische Motorwerke until 16ss, of MULHOUSE. - -
o At f‘lrst#SQ tons: produced ‘sach month 1n tWo I“UIHOUSE Works 3 "
g-later 100 tons (50 tons in each) ey o A

> -Polymerrsa‘blonmtohlbuna-—S. :

(f‘) Dyol Sectlon destroyed 13 Septe 194k, A7 few
~ hundred.-tons producod :Ln l\Tovcmber and early

_Dec. 19k, . - e
Plant completely destroyed, 5 Dec. 191.;1,..4 .

AI..BRECHT WEISS

Head of.’ Personnel Departnent
“ (a) Social ™"
Aw) 1Iedlcal T
(c) EBconomic =
Ed) -Personnel Problems
(e) Cas:mo (Dlrectors Ciub)

He® 1s no"t" *bo b

. retired last year;: after 10 years serv:.ce wn.th I G. is. now
;;11v1ng\1n ”elngarten/Wurtemburg L Karl We:Lss was An charde of’ ',
o the purchzi‘lncr depar‘bment and has been succeoded by Herr Kr:.ccer

: ";r'and\ Herr Scha:f’er 3 both avallable. - :

| ot o technlcal
fpro'blems. i |




Dr. K_.RL L.;ER

u:lc]ress; LudngShc.fOn, Shuckert Str. 37

Dr. Chem. Technische Hochschulc. - Stuttgart 1928.
‘Betriebsleiter (Works Chief) in the inorganic section
under D:Lrektor Dr. Pfamrmuller. : ' . o
\v]:MER makes » in the: Konfakfmassen fabrlk .
Catalfsts for . ( oxidation, Hydrogenatlon, DHD -
é Absfo.ltlng von C.0. 2 Kohlensaure
' AL \fasser
(Konlensatlon T A
Wimmer loes not specialise in, and knows lz.ttle of
use of catalysts or any methods of. appl:_catlon. After-
- . considerable Jlscuss1on, not at all friendly, Wimmer
indicatel that he had hidden all formulae; etc., for
catalysts and accompanlel specialists to cellar in
Bldg—IJ 492, where he hod hidden all scoret’ papers in
a stoel barrel.

Dr. KARL ,:URSTER

: _,"Ad:lress. T-I‘orce Jnl FRJ\M'EH\ITrL\.L

. Dr. of Chemistry (Technlsche Hochschute, STUTTGART 1923)_.‘ L

Managing Director; Lulw:.gshafen & OPPAU. Off:.ce on -
second floor, mln o;f’:.ce bulldlng I G. :

-

A;,ABT“TRI LSFUHRER & D:Lrektor , also Ch:Lef of "Anorganlscher
' Be’crlcb" ' - R

l

. First Inter\rlew N - .,March’26,' R 945' -, e

Scared emd realy to give~ full 1nformatn.on. Intélligent; A
Precise. Despite. protestations to contrary probably
anxious to be on-any subject which is difficult to check.

- Needs careful handling: . Should not be told of charges of

Wimmer was unco-operatlve and ’crlel hlS best to -

mlslcal us. He neels firm hanlllng.

Dr. GEORG h’IT"JE\.U&NN N 35 yeo.rs S Ergn B

A:L]ress. Ostxnark Str. '28 hldvn_gshafen, ‘Dr. .’Corr,

Dr. Philos (Chem.) MUNGHZN 1936, =

* Inorganic Chemistry, unier Prof. HONGSCHMIDT (Atomemchte)

" In-army Feb. - Sept. 1940 in A/KT unit A,slenles 'belng
p'xrty member. - : RS
Now head of small laboratory for :Lnorga.nlc a.nalys:l.s ,
“under-Dr. FUNER. Test:mg laboratory for High- Pressure B
‘Dept.. : .
R ‘n’IT']lfu,Nl\T Workel for Dr. Al\[DES Dr. 'DONATH Dr. PF‘TERS*
" Dr. JEUNE Dr. SIMON. ‘Most of these gentlemen e epartel LT
hurr::.e;Ly a few lays aftererTTlIANN :r'eturnei to e N
’-3-*—-»~—NITT1LA1\11\T hail "been 'bombel out approx:.mately 2 months N
- ago and moved to "HEIDELBERG,. leav1ng :f'or Iulw:.gshafen
: —every mornlng at 5: 30.; It is curious that he should ha.ve
~taken up residence in- Lulw:Lgshafen about.' “the " t:Lme that all :
‘his chiefs decided to leave for He:.lelberg :Lttmann LR
returnel here on: 11+ March 191,_5,, i : :

: '.}..wa’sl-s‘evere:ly1"reprim§ﬁ:'te' for..
U markahle 1s ‘that Whlttmann» shoul :

.,‘{111 furnlsh ]_'Lst ch:Lefs of‘ sectlons.,

L '.now in Russ:.an hanls. vt

3 belnc,wa-l\lazn...lea.ler. Is. trvlng to find out what we know -

‘about him, Knows of all major plans an.l mcthols ) bu’c few ‘

! leta:.ls.' Speaks Engllsh. S s

.‘,.:Ll\l furnlsh llst of’ all key parts remove:l to places of ~ -
~ _saf'ety, some on left bank of’ Rh:l.ne. RN

.~ Has hearJ. of SOH'nAI.BE ECKSTEIN etc. 5 bu’c dlsclalms T -
‘ "b-wknowledge o:f' detalls.» - :

Te‘craethyl Tead prolucel in E‘bhyl G?ZBH, GA‘.E’EL neay . -
: DOBERITZ.  Another plant was plannel 1n I{E}YDEBRECL, oIL._;SI_A—

. [
i

| Techm.scher Betrlbsstoff fur

either in building 471, “or :Ln /.4.72. , ‘h_ll 1ndlcate cxact

‘(‘-‘:.v"bulldlng on uarch 27, 191;-5. A

T'f:|.:Ll :Lnfla.cate tomorrow Where caches are f‘or machlnery an.l
““secret documents.  States rone in Ludwigshafen but many in.

" rb"'"unoccup:.cl (‘ rmany (He:.lelberg, SCHKOPAII > e‘bc. ) o




Dr. KARL WURSTER (Contimied).

)ARDARA, II58 and other zirls' nomes. ' For smoke
producing chemicals. One plant cach in LIDY 'IGSHAFTN,
IAVIRIUSAEN, HOCHST, LEUNA (small plant), 1008 uI“R.uﬁIL
(AUSTRIA), QLI (BITTERFDLD) 1AGDEBURG, VON HEYDEN
Chcmlco.l Works 1n DRSSDEN, RHEINF"ID“‘H. -

T i A PR T ] L

Second Interview March 27 & 28, 1945.

e Récent Career in I.G. FARBEN
Promoted Chief of Inorganic Section 1n 1931.
© Promoted General manager of IU & QP
(Betrlebsﬁlhrer) in 1 January, 1938.

l_éum pl'mts s
Code Nomes (not rcmcmberel by WUR.STF‘R O :

c.g. Norddeutsche AfflnCI‘lb in HAl‘-”UPG, or GIJSCHE ,
in NAGDE b‘URG. L _ o : |

Polltlcal Career ' ' '
Party Member (Pf. or Partelgenosse) since 1938
~admission to membershlp dated back to 1 May, 37
- Given hondrary rank of SCHARFUHRER. (Approx. -

“equivalent to sergeant) in NSKK (motorised or
automobile section of Nazi machine). (NOTE :
It is unllkely that WURSTER. should have held such a

-~ low-rank-in-the-Nazi-Party. ) ~President—of-Chamber—

of Commerce. for the cntire Palatinate (Vors1tzonder
der ertschaftskaxmer fur die Pfalz)

VAT R LU ey B AT A AT vt M 3rth! 3t S

J"Lgcr of Jagcrprorrrﬂmm : .
 Jmy chemicals or fuel. needed for Jager (pur{sul
‘plancs). - Any chemical of I.G. FARBEN wl"'li.'c may
“be used for: pursu,lt_plancs is labclled "ESGEHORT
" zum JAGERPROGRAEI". (It belongs to the pursuit.
 plares programm. ) (NOTZ. WURSTER would not admit
-~ that "JAGER" means not merely- pursult -planes but -
Ts—acode” neme—-for-ali-planes—of—the-Tufitwaffe.The—
T ' : . Piles in which "J agerprogra:mn" was. found would- v 7
: o -:‘ R ‘ . indicate all chemicals bclonglng to orxof use to the

2 < R : o A o entlrc ]'_uftwaf’fe ) , S
" WURSTRER, I\ULIER—CUNRADI and ABROS were eq:'ils in s, o e n P E

. IG. in every respect but one: - administration whic¢h | ‘ - R . JAKCB B e : . f I Ge: I‘ARBEN S
WIRSTR izeoted in Tndvigshaton and OFRAL, = UM R e a1t other sotentists, of T.G.
SRR - Clovnad R did-not: recognlse_ uhls COJ.G name Obtalned at
| WESSELING. - R EEEAE

e

Plans and Code—Names. S

Plannlng of big schemes. ione by ‘LEUNA- anl Dr. PIER,

BUT“‘FISCH for propellants Dr. (chem.) SCI-Il\TF'IDF'R for
all other plans. " ‘ . : .

i

.(,_1;) LACK Plan. - Substltute mtrocren plants, above
..o and below groun:l» : e
~ 7, (4i) . SCHWALBEN. Accordlng to M’URSTER they arg. -
=L, . 'small underground plants for propellants. -One .
“of them; for I,G.- ‘Farben, is probably in . . -
- UNTERLOQUITZ: (SAARFEID District, THURINGIA.) -
‘Persommel and machinery sent there by Dr.; PIER
e (NOTE. Dry PIER:& Dr. DONAI[‘H have glven"f‘ull
detalls of thls plant. Yeimiy




' 6. ORGANISATION OF IV & OP -

5 L G. PRODUCTS - Divisipn (SPARTEN)

SPART? I (IEUNA) SPARTE IT (FRAN‘KFURT)’ . SPARTE IIT. ~ ‘ P | AL |
| | . (orrsw FTIX) .. § .~ VURSIER

.- fnorganische Abt. ‘

KUNSTSEIDE (Inorganlc Sectlon)’v «

TREIBSTOFF - . ET; IKALIEN - ZELDVOLIE,, - .
| . . PHAREA - i ‘ .AI

. Zm.schenprodukte
=" (Intermediate Products)
- L. K. Ale. . :
-~ Diol - e
TForben (dyes) - o
©  Koloristische Abt. . -
Hauptlabor (ma:Ln Laboratory) v

: ' S - o
e TP T ey e e s T ey

Ll

e Do BN G

Note :

- grouped—ﬂ_nvthreem“Sparten“*and*‘bha‘t“each**"Sparte"\13”’3.(1- '
ministered from a a/m plant.. Productlon may ‘be. carrled
on 1n»avny plant, however. e :

a

I.U-OP

ey SIS SR Ty 85

S SOZIAL -

: Techn. (Technlcal Sectlon)

- Einkauf éPurchas:Lng ‘Dept.)

" Verkehr (Traffic & shipping) ' . . R
 Fabrikbuchhaltung: (Accountlng Dept.) U

»Soz1a1 (Wélfare etc.) ST T =

LRI .
P B R A

i Ql?_'} Fre el
TULLER-CUNRADI

Techn. Op.

Stlckstoff'

Landw:l_rtschaft :

(These ’cwo depts.,, for all of’ I Goy only geographn.-",;_" ‘
cally placed 1n I.U, no’c admlnlstratlvely,) SR Lo




gt

- : o k . — 9 Tech. Fuel (Technlscher Betrlebsstoff‘)

, 7. NOTES ON‘('JEG‘WIZATION OP IU AND OP CoT ) T - , 7+ Por. encrlnes (motors etc.) made in OP 471 or 472. :
—--w «W{URSTER, head of entire IU ani OP plants] but oniy | ) |
. : for- administration. IMBROS , "MULIER-CUNRADI and Von
-KNIEREL equal in rank to WURSTER and 1ndependent
except for adrnlnlstratlon. e .

10" Key Parts of Various IU & op Bullllncs

© Wurster can f‘urmsh llst of addresses where thc _/
have been sent. -

WQRSTER aside from chief of - adm1nlstratlon for IUA’ o : 11, CSA (N-F‘BFISAUR;«JJ o . ‘ P
and OP also head of 1norgan1c section and Welfare T 3 e - e -t
‘Dept, the latter apparently also ‘including Nazi o '
surveillance. Plant divided.into: three main sectlons._
1U,- I0-0P (area between LU & OP).and OP. ILegl and
Patent Depts. transferred to HEIDELBERG 6-10 months
ago.. No CW or 17‘xplos:_ves made .in IU or OP, but some
1ntermed1ate products whlch are used -in both. .~

o J/’urster 8 spec:Lal fleld. Can give all detan.ls. '
ALl1l-CSA made at IU was sent to, WESHRACHT who ‘
‘allocated it to its own Sérvices- ‘and to factories.

" itost CSA was used for smoke scrcens in armaments -
works. S . R e

' L . ’1‘ 2.: Tetra—Ethyl Lead Plants
The main lab. transferred to GEI\]DORF accordlng to s

“information obtained at HEIDELBERG, hence MiBROS' .. . . T ome in GAPTL near DOBTRITZ (Wehyl Gomebife; GAPEL)
transfer to GENDORF fully explained. e ' PR hother plamed, but probably not finished, in
| | HEYDEBRECE, STIESTA. e - .

- IU & OP DEPTS. AND NA.LE& OF HEA'DS. - o S : = q . 0 :
X =S8ti1l inIU R B D N 7, (NO‘I‘E.. SCHI‘ELL after one nlght in . the "oooler"
’,‘_(underllned) = Honorary rank Of DIREKTOR U@ . T . stated that one was in GAPEL, the other in FROAST‘

- SRR oo o q S (Central Germany). - Heither worked satisfactorily - ‘
s Aﬂm1n- P Inorganlc Welfare RS T Cx R S0 7T becausé insufficient "Chlorethyl"(‘?) availables i
’ = NN oL T SR . No.: "Chlorethyl" made in IU or OP for Tetraethyl lead.
Textllhllf’smlttel T UIRICH - S T RS . wmigen Karbonyl" made in OPPAU as substitute for-. .. -

ST e g e e thy 1 but “found unsat:.sfactory ‘bécause (a) -
) LosungSm:Lttel-Kunststoffe - : R e 1. Exhaust red, (b). Gets c]_ogged in® englnc, does not’
- ST ' ’ R T ' escape w:Lth gases.), T o

- Farben (Allza.rln T :" PFLAMER X- Loy ~
e éAzo T e Helwert X R PR DS IR 13. = Speclal Produc CSe SR ,
Trlfarben e UL TR I TS S o : , : T
e S T S : : ‘qutoff ‘.:“ H‘[DRAZIN (poss:.bly for motor f‘uel/

S

i 'Techm.sche Abtellung ‘

M‘Baufracen (Bulldlng) '




14

EXPLOSIVES - . - ' -
' Only primary and 1ntermcd1ate products (Vor-

und Zwischenprodukte) at IU-OP, such as ~

Saltpetersaurc, Oleum, Diglycol (Bulow knows all
details), Anilin, Dj_methylanllln, Chlorbenzol

. N J_trobenzol -Chlot.

Prlnary and Intermediate Products for. .V—‘Weapons. )

~- Possibly some made.at 1U, but V'URbTER clalmea

not to. bg, certain of ‘chat.

. CW, Po:Lson Gases, etc. o

According to WURSTER all. "Krn.egscrase", llterally

Mwargases", or poison gas, is made by Dr. ABROS. h

No one outsidé of Dr. ATBROS' dept. is told any

1dctalls s not even WURSTER who oplned however,

. SILL&SIA. - e

' ";JUI\TICH and that the main 1aboratory is there. In :

\ivTGTE*WIanEBE%BT;‘RGwrtwwas-drscovere,dwthat all:

g e e i ha e ke e

R Py TN 1IN

TR T YR IOT

h Recht (Legal D0pt. )

1 -

SOZIAL (PERDONAL Personncl)

) ertschaftllches s Arzte

Patent

R

[

-
L

' . Iabrllfbuch.haltung

(\Jorks aCCOunt:an Dept. )

J.\.OlOI‘lStlSChe Ab’c.i v
- Hauptlabore.torlmn

| VBISS X
 HOFFL AN * X

| HOIDERIANN ) - for patent
& Kleber ) . dept.
 TRENDEL |
’ (for legal
- depte)
- Schmidt X
.. Tollek X } e
- REPPE - )

-r-?f‘r'r‘n n'n'r'."
R- P

mustard gas "Gelbkreuz" is made in GENDORG near

DYHERENFURT a yet more deadly poisdn gas is said °

to be made. WURSTER never mertioned GENDORT—- i
s although he néw- that Ai"BROS worked there: = These ..

two scientists were both ordered to cross . the .

_'Rhine. " \\IURSTER decided to remain as all of his '_t':j_;:,,,:._

work was in’ Iy and OP, and he’ agreed that’ MBROS.

'shoulJ. leave as most Qf h:.s work Wa.s "elsewhere")

Depaty: of Dri JIEROS for CWA is a Dr. UIRICH who .

. transferred some time ago.from LUDWIGSHAFEN to-

. DYHERENIURT. ~Others who went from IU o DY are N

 Dr. PATH (CHELISTRY) -

SCHlu\L, Ingenleur
BILFINGER, Ingenleur .
DR. VON BOCK (chemlstry)

’URDTER knows that- .several other ass:.stants of;:" :

- XMBROS had: been transferred 'but he could not

'-",remember their names at;thé time, 7

' (WOTE: ' AS Dyherenfurt'is now in Russ:.an handsf“-f

’ ':"i":all thes“er f{entlemen A:a.re Nno: llkC'ly to be 1n f‘- o

Stickstoff

Technlsche O_p

g *Handw:.rtschaftllche Abt.,

‘II\.ZI.IJ

|GOGEEL X
© GLOTH X

‘ SCHIERE______HB_E_QI«:

.DIEDAJ:OCK ('&

R
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. RESRICTED

BAYFRISCHE MOTCR WERKE (BMW) - .

[

© 12 May, 19 June 1945

o Reported By

Dr. ‘Ho Ao mersn. U. s.. onn. e
Mr.'R. H. NORRIS, U. S, onn :
Mr. E. H. mu. U S onn_

e e e s .

CIGS ‘l‘argot Number 5/7)4

| ““/Jet Propul smn

”comamm INTELLIGENCE OBJECTIVES: sUB.comm
L G2 Division SHAEF (Rear), A.PO 413 o




"I, Target Leeatien ,

- m'.,sﬁﬁ-a'a-ir-. PR

-Ivo RGPOﬂ- ;ooo

i
' I, Subjset:Ceversd .

L J

K

.

mmxs m WERKE (B.)
B l'u'gvt Ne, 5/74

. Xo W(Mmg at 11274311)

: Tb-htmmummmuGh.SSEefmohauandOJp
h.sssofmhhuonmwntsd.dnofthmm.chmd. ‘l'h.rocht'
mmpumnthoszmofth-phm o R

e Li.q'n:.d fuol rom ’tosti:ng instalhta.on a.nd uaomud

, nhopn.‘

nl.m , S T G

L Mropcrtmummpomonmdoabmrblzwwm. Cel,
"G. Je Gellin (British); Squad Leader E, J’.A.Knm(nr:.td.lh),htht.ﬂ
03.1 m. 3., wd.)’ a.ndﬂ.A.Li.bhlfm m. s. ,/O)dmm NO. ]-83 g

'm”'t«m-—v.fwm :mles T

" Sketch ef Test Pit

and a later trip mads by R. H. Nerris and E, H. Bull (n. 5. %/0) en— o

| _19.0«1@!9*_1945-

mwtmwmmmpmntromtmmmﬁngmm S
hr:.-ﬂ.ydosaribodholn, which might be. atudi.dﬁrthoriffboeomn o

" eperaters oould be’ ohwmaforuplmﬁwainmrumrm-ﬂ

" tedm questiens. ceneerning metheds of measurement and. opora.tion, n.fo'ky

_'{proomt.'i.ou, rouonsforcxploeicm -ust roaults, otc.

Sy R

\ Mismdoubtthattb.targotuom ofﬂmouutandmg
German stations fer statienary tests en reckst meters, Statiens. of

-*dﬂofmtofBHforroohtfuols ‘whe elaims te be the inventer .

. ther that seme 6000 roeket-fusl eeubinatiens have been tested at the
. target, ‘Nitrie acid was the onlyuidantuudinthuo tosts; nnny

. redueing agents (fuels) were tried, the eheice of these being di.o-
© tated hrgoly by mpply oonsidnr&t:.ons. Hydregen peroxide has boon_
- *t.ho laboratory,butmor:l.na

‘{onp-:rable inportanoo soutoha.vb beonenlyatreenmndomnorlin. P .
Our first party wis cendusted through the statien by Dr,’ nmuth,, N
. ef hypsrgele fuels wu.nn.ngnitrioaeiduuidant. ‘He ‘claims fur~



involve a quu.'tz cryatal & reasonable. gu.as is that it- :anolvod

changing the eapacity of a cendenser by a mechanical displacement

___prepertional te the thrust. (The CIOS team expests to clear up 't.hi.a

- matter and to obtain. aumplel of the thrust-messuring devices), T
reactants are deliversd by presasurizing, air or nitregen being uaod.

'Roactd.onisbogunbyhxvingm of a metal membrans,

explesive :
which starts the flew of reastanta, (Lt, Col, Gellin says that he is

thereughly familiar with this methed; which he uses), The lvporgolu:
are self-igniting; for the ether fuels, ignition by means ef gun-
. 'powder, by means of an eleetrio sperk, and by mesng ef hyporgoles in -~
: mll quanti.ty has been uaod. :
: Althongh pmsmmd tanka, see Photo No. l ﬁ.ll.d hy means ef
eloctricelly driven portable pumps , wers used for reactant supply,
" a mere elegant system wes practically cemplste, FPeir sets of large -
: motal acid tanks and smaller fuel ta.nka were mpondnd en ualos for
acourate weighing,
" ing wnder the fleer ef the test pits for distributien ef the reso-
~ tents. The addtanhm cymdriulinshapandlaidhuizonhlly

on their w:ghing &pparatus (See Prwte No, 3), Aeid tanks hold sbowt—— :

Appmnﬂy no proca\rbuns have boon taken to hep the roachnnt

“systems ssparate leandad.dtmksmhufadinthanmrm,n

: a.ndﬂasupplypipoa lead threugh the same duct, There is ne visi~

ble proteetion for these supply lines in the test pits and o.ppareutly |

mmorkupingbhntwﬁ:efrmtravoﬂjmgdongﬂmpﬁ.ptm—
mlfrnmgpitﬁtoﬂnmrb, ortotbtnnkrm. _

E:hsmtgsaoammmrmtsmtah ou-eofinan
“elaberate dust systed, A long horizental brick

2 20
side, is built peraliel io the row of test pits, At each pita —~
shert briek seetien, built at Tight angles te' the main duct, ends” &

- in an -epen-ended teleseepingz steel tube sbout 4 ft, in diameter, -

‘as shown in FPhete Ne, 4, - mghua ‘eollected by this tube run \
‘aleng the horigental duct te a vertieal stack abeut 50 £, high, up-
which they ere forced by & centrifugal fan, ~There is a gate valve

- in c&oh"‘ind:w:dml test s‘bami duot, ' Seme of these s:.di duats have

" frem the eracked windew, T
: .-r--»ml‘he--pwe_bethwen_the,;bn,pieeea of_glasa_is either haa:ted eleo-hri-
- ﬁoal}.y_oz.dned w.Lth a dehwﬂr;’c:mg agent to. inaure non-fqgg:i.ng N

'heat p:i.ta shning the stand fer nount:l.ng the rooket. and meanuring
thrurbqnthenghtandontheleftreadingf‘ranbct‘untotop, -
reactant supply pipe, ebservation windew, wire screen fer the vn.ndow,

thesmenbemgrmedattheﬁmethepictmmtaken,andm ‘

lights, ‘In the f£sr corner an entrance deor can be seen standing opeh.

This leads inte a vestibule epening inte the ebservatien reem, the -

- test pit en the sther side ef that roam, and to the eutside, The
"T-ahtsinthefloerandulhcanbeseenalao. Eaehpairofterb
’;pn.'bsopenaonthaaxhuntaidemboapmedyarddmidedbymlhut

't.hen:.den‘ enclosedbytheduetattheroar.%

Twe leng w:‘i.ndews 1ead. frcn ea.ch ebservatien reem te oaoh tast :

Mt (skiewn in Fig, 1), The ghnintheaew:l.ndtu«nuina41mm~
 ‘tiems tetslimg 2% in thickness, In ens ef tho pits a sovere exples-
~ den had spalled. the eenarote walls and eracked the euter glass win- :

 dew but nething pemetrated, Mm.jm“mimaaﬁgawmld- ‘

ing this aracked m.mhw. Spaliing ef the cencrets wall between the

twe windews and abeve the nesror can be seen as well, During tests

these windews are cevered by a heavy wire screen which was missing
r having been remeved fer repeir,

e R T AT

mplosiomaremtwaineenitricsddtendatofmex-

K plosive erganie nitrates i.f exidatien ef the fuel doea not prooeed '
aptﬂyninng R _;t:.

l . ,
L The obsemt:.on Temns are Oqu:l.pped with peiat oontrol bearda

..3._mun'hed under the ebservatien d.ndm a8 well as a-large :l.nstrunant.

pnmlvm.chappeuedtobe arranged fer movie plhtcg.‘uphy onthis
-.panel wore 2 tachemoters, a oleek,! aevoral pressuregmgea und 2teu-
penture Mutora,—;-;-: .

_ Scna of the 'hest pits o.ppaaieL to be nrranged for -ua;tus the ',j.:
" entire . propulsion unit of the Hensohel. 8—‘.!17 ineluding tanks, This:

 treyed 11 A
tbmeazfrntheuatpiunrefmdsmml_ tanks, '
- and & burned-eut cembustien peot,” Experiments were: alumdeinm
ofthautnaipdﬁ.oh%roucbantrateho.slg/u fer 20 see,
dnra.tu’n. Werk has been dens: en ATO vnits . T8 ena




A‘”,mmm-upnbd fcru:i@a:hg
'.wuyplyt-ntmonndea. ™

Mlmyﬂytnkmpnbdtcn:ghﬂ.ng

 Exhaust gas uhomm. |

j-'ceperalmv.r.mt ’M..

A pi*b:.nd:ichuoxﬁuimh&d occun‘ed.

_‘4.,
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- “COAL EXTRACTION PLANT-CF RUHEOL G.m,b,He =
~ AT THE HUGO. OF K. "STINNES |
SCHAFT ELEEIN HEAR BOTIH v

v




CON'ENTS'

!

Date Of Trip....,..‘..‘..OI..'O...0.00.'.000...0.1

"Locat:lon and condition of Target..................1, '

Objectoooo.ooccoooo>o00000.oococoboooo-ooooo.o-‘o.Qool ’

P

b ,Person.pel lnterviewedu..........................1?1 .

t 3 B

“". Lonclusions....'...00‘...‘0............'.‘.......l »;,A,_

et o e

B \ N A
Introdﬁotion...‘....’.....'.."."..........‘.0..2» -'

5

" Date of Trip:

RESTRI CTE'D

7 COAI. mm TION. OF RUHR .m. .H.d AT
or MATHI STINNES = -
op W

P — ———

June 29 and 50, 1945. '
Persons Meking Trip: H. H. Lowry (U.S.)
’ o :.' L v Le Le Newnan (Uq ;_)___ Y
Ho tT Rose (U So) ‘

. : / I.ocation and COnd t;on o:t‘ Target' R

. The coal erbraction plant 15 located in Welheim s
. near Bottrop in- Westphalie and- is. assooiated with & hydro- -
‘genation plant, with which it is integrated. The plant oc-
cupies an- ares of 350,000 sq. meters (86.5. acres) and was'

‘Extraotion Prooess at Welheim...................-.4 .

F

!
g
i

»rs#.w'bombedwonv:rulymzlj -1944 o There-were-10-reids,~the

'heaviest demage being done on Oct. 31, 1944, and 'since-

‘which the plant has not operated. -The. coal extraction

- ‘equipment  could be- mostly salvaged but it is highly im- |

. probable that it could be operated without starting up -
the Hydrogenation plant which was 1argely destroyed. R

Ob;iect. To ,determine advanees made in large scale coal . B

extraction. oo L ST

Personnel Interviewed~- s ek L

T b

Dr. Hans Broche, Director of Mines, Mathias R

S ‘Stinnes, Essen and co~-inventor: with Dr. A.
Pott_of the extraction process,..

Dr.lEr%ch Frese, General Manager of Welheim
p anv. - :




. LeBe T SRR PR R R . o ese T

. “Introduction: . __ T e e N . used later but the solvent was chenged to.a middle dil

- S Tyt el B e R .. 'With a boiling range frcm:zoo-to'520°C=and.ahout,9%.v,
e R | : - PottABroche,process”has;been;nnder,develqpe T . " hydrogen, from the hydrogenation of coal-tar pitoh. The.
- ment- for meny years although only one plent was bullt. ' . — - -~ pitch had & melting point of 670 and was obtalned from =~ -
~ 7This plant was built in 1937, but it was not operated - ER ' tar produced by normal high-temperature carbonlzation of ™
_continuously. At first there were meny difficulties. - o . ‘bituminous coal. It is important that the solvent con- . .
It was the original intention to hydrogenate theweoal . . - - | = - tain hydronaphtheénes with disposable hydrogen as fur- - .
" extract to produce fuel oil, but it was found that the - =~ . o ‘nished by the tetralin in the originel solvent.. The . -
 capacity of the hydrogenation plant was greater whem .=~ . - . o  tetralin originally used was reduced to naphthalenein
' _operating on coal-tar pitech (of which there was a large - - . | . ' the process and had to be recovered and regenerated for.
eurplus in war-time Germeny) then om coal extract. Com~ ' = .. . .. economical operation. The regeneration was the stage .
. sequently the coal extraction plant was shut down for - - .. .. 7 that ruled out this solvent since the sulfur in the re-
_.some time. ‘then it was discovered that the migdle oil ==~ .~ - , ' covered llquid product poisoned the Ni catalyst used for .
‘from the hydrogenation of pitch was an excellent solvent. - - " " hydrogenation. T R N
'or;coal‘extraotion,,gndlit.wasjusedj;nsteaﬂ_offthe““w ~ PO e T e e
original tetralin-cresol mixture.. Furthermore, after . = _ . TR " Eerlier papers on thé process emphasized the - .
_use in the coal extraction process, the recovered mid- = - —--— mecessity of a definitely predetermined and controlled
"Tdle oll was better for vapor=phase hydrogenatlonj;—be= e b empeTRtUTe S Chedule—in-the-process.—It-has-now-been .
. cause the motor-fuel produced contained a higher amount .~ __ . - ... . fetermined that this is unnecessary and it is only im- " -
~ of aromatics. The coal extraction plant had been operat- - | - .~ " portant. that the moximum temperature does not exceed . -
| ing since 1941-42 until it was bombed: out late in 1944.. N -~ " the decomposition temperature of the insoluble residue ..
| . The coal extract was coked for the manufacture of high- R . " .7-(Restkohle). This tempersture differs for different
. . grade ‘electrode carbon of exceptionally: low (0.1 to - . . . ' - . coals and for Stinnes coal of 28% volatile, on:a dry,
| . 0.15%) ash content. The important patents are: Ger. -~ . o o ash-free-basis is 4100, A highér temperature such as .
| pats. 633,391; 633,693; 663,497; 687,898; 691,529, Brit.. . | ' . . 440 to 4509C would give much ‘trouble from cole forma- '
| Pats. 462,478; 464,337; 480,214; 480,644; end O. S. Pats.- " - ... :tion-in the tuls. This coal would begin to yleld tar -
3 . 2,123,380;:2,241,615. .. ST e e s L gt 350°C When heated under ordinery conditions.  Broche :

!

i

T il T4t o stated that early work indicated the need for using a.

i+ Gomls having more- than 254 volatile matter (Muck . - | " high enough temperature. ' For example, only part of a 7
~mebhod) are sultable for the process. Those.of lower . - = .~ |- .. ° coal may be extracted at 3800, with increasing emounts.. = -

- ‘volatile matter content yieldldss extract. Dr. Broche = .| o at 3909 ‘and 4000 but-still more complete extraction at . -

‘v’xsﬂlduthﬂtuthe.PIPOQSE;WaS&aISQ’SUiﬁghl?}f932h¥8h33*01789n Sk e S 410% ¢, in which case the latter temperature would be - =

_ bituminous coals like Saar coal,which gave as high ylelds . | /' ' 'used. Extrads made at too high or too low a tempera-. . .

.- ag Ruhr coal. ‘'he bright components (clarit amd vitrit) of - | ' - turewould be hard to filter. The optimum temperdture -

.~ pituninous cosl are extracted well; the dull coal (durit)’ - | . . _.for processing a particular coal would be determined by i
- 'is extracted in part, while the fusain is not:extractible. - - —| . . leboratory extraction tests at a series of temperatures. ..
| - Beown coal is not sultable on mecount of the lerge amount . -~ . | ..o Broche. referréd to the process as the "Aufsgchluss,” =~ . .
| pf-decomposition. . . Th oo h o S eSO L ""*f9iié?gthé?decamp¢Sitibn%brﬁﬂun199§;ﬂs;?5of"cbéli*iIﬁ?ree'v i’
ST L e T ply 50 questions, he sdld ghat he 4id mot mow how to -
.| The original solvent was 4 parts of tetrahydro- .. . . | - - dissolve @ large percentage- of -coal without decomposing . -
" nephthalens and 1 part of a mixture of the 5 isemerio .. .~ | . i%, nor did he know how to extract a largs percentage .
.. oregols: boiling fram 190 to 2109.  This so cused .- .ooleitoo o while working: at-atmospheric pressure.. The meximum. & .. -
AR +-The seme .retlo of.solvent o coal wa | =7 . the meximum pressure - which rafiges from 100 to: 150 at= . |

o
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Extraction Process at'Welheim.

' The following desoription is prepared from notes

~ teken in the plant and from & flow sheet (1511-8) obtained
at the plant and a print of a schematic layout (BK16=2)

. of the preheater and extractor’ equipment, which have been

- deposited in bag 148l1. These two items have 2150 been - -
miorofilmed on P.K.W. Series "B", Reel 25, as number-

- 000895 near the end of the- reel. The flow" sheet is for U

~ an enhual production of 26000 tons of extract. calcu-"
lated on the basis of 7200 hours per year, and is re-
produced in part as follows where the numbers are tons-

- Dper hour. The figures do not balance exactly in every o

case. -

'CQKL;5;5T.J_;;.h.f“

;p‘kettles as the solvent is- added.ﬁ-;,,.,h

;5;'

- ! -

‘};matter content on a dry ash-frée besis of 27-28% § o
-’ the same basis, a typlcal elementary anel. sis is: C, 86 7%,:
H, 5.1%; S, 1.2%; N, 1.6%; and 0 (by doi " 5.4%. The - -

' and

raW coal has a water content of 5to-1 an ash con- .

" tent of 5 to 7%. . It is bunkered end fed .to dir-swept -
. Bttner ball mills where it. is both grbund and dried by o
‘flue-ges to'about 0.5% water- content. The product is -
" .'about 95% through 180 mesh (4900 mesh per square centi-
. meter) and 65% through 240 mesh (10,000 mesh per square
--gentimeter). So far as the- entraction is concerned, the::
 fineness of the coal is not very important - they cdbuld
. use 0'to 10 mm size for "‘exsmple. However,: 4in order to
Lo opump ~the mixture they found it necessary to pulverize
' .the coal.: The pulverized: ‘coal is ‘Stored in bunkers and

fed by volume (on'e rotating ‘plate)’ to agitated mixing

!

) TS T07

'deoal-oil mixture 16 o

- e iltration——-—-—j? . “sd&,f )
Filtrate ~Resldue™i " - 13 PN
11.25. - ,4.76 , : e

(T,Recoieied-;‘~fxszACT : Garbonization _ pRecovered
0i1 7.55 ~~  'B.7 ~_-Residue 1.5. - 0il.

eretu:ned ta”'"" H

jﬁf;v‘[;;:;‘ﬁ_fg_Solvent

‘f'Returned ;To solvent
te liquid- - . storage

" phase. . ~7.05

= hydrogena-*:,_,. ”;gn;wg,;.»
“\tion _ 05,.: L et

, '1 ‘ : D S o SR R solvent \ 3. 78 Middle 011 :t’or BTt PR
i B 9gas phase hydr°gen&-{gg~ fﬁu"*

4.28 Middle oil from
'_11 uid hase ‘dro-f,:_.

by Atla worke, re
_Aatm) each naving_ls cu.

lf'Sforage 3 JR -f;i

process and four kettles are availables

- tretion is determined in each batch befofe heing tfansferred
.to-the. extraction tubis:. A new batch is started about every

xturevi xtaken from;the kettles L

. The*mixing~kettdes~arewsteam-heatedymofwsowcubicwmm—:.;%
'-meters capacity ‘each, ;and are. maintained at 60 to 100° C. AL
. This temperature is not critical. The; mixing 1s a bat

'”?; The\prehe tlng nd

| "in a rire-brickfrurnace hea fy,flue-gas circulation. .

bout 55000 -
N ooeo




6=
If ‘a much shorter time ofwtreatment were used, the product
could not be filtered, because of insufficient depolymer-
zation. ’ :

.or inverted ngh's about 17 meters high. The prehasting
tubes are of uniform diemeter and are Mennesmann .finned
tubes. of N-8 steel, 70 mm i.d., and 102 mm’0.d.: designed .
. for withstanding 300 atm pressure which is higher than
necessary. - Forty of these’ preheater tubes . are shown in
Ruhr8l drawing BK 16-2. : 'The. extraction tubes have ‘the
down-leg 120 mm i.4. and the up=-leg-185. mm:i. d. and a:

. wall-th f 8.#m. The up-leg was made of larger R

.diametér because of antie¢ od effects due to- gas evolu-
‘tion but this is not now believed necessary. As'last

operated. there were 24 hairpins in- the extractor sections f

f*jthe pressure from 100 atm to -1 atm.
.. the proecess is mixed with other gas in,the plant: The
- gas 1s about 70% saturated hydrocarbons - mostly CH4,

d"~;trouble from. sluuge settii

_of_the_furnace. Originally 48 extraction hairpins were

Both preheating and extraction tubes are hairpins"

B ‘;dividual rings measure*““

‘jand were said to have been manufactured from quartzite
.. material by Schuhmacher Fabrik at Biettigheim, near . - .
 Stuttgart. Dr. Broche .did not. know the detalls of: manupvﬂ

. facture, which were said to be'a trade secret of. S

S

,d;poaition with a filterins surface ahout about 2 meters {
filong. ‘Fach %"candle™ consists of an assembly of: coarsely .

porous ceramic rings pubt together with washers. The.in-.”_L;

- ‘;laz.mm 4 15/16 in.)
81 mm 3 3/16 in)
- 20 mm ( 13/16 in.
-32 mn (1°1/4 in.)

Outside diameter
Inside diameter
‘Wall thickness
Height or ring

Schuhmacher. - Each ring was reinforced by two external

" welded wire bends. Experimental filter rings of more-
‘finelyzgrained " ‘ceremlic material with & corrugated ‘external

“,,provided but experience showed 24 were sufficlent and- oney R -
, with 48 ' .-
~ tubesg” bad‘coking occurred in the last. tubes. Théere appears o

.~ “’to be an optimium time. in the extractor sectioh:, -too- :
7 - long & time: causing excessive: eoking and too: short a. time ™

. glving a product not readily. filtered. It is necessary -

reactor tube: chamber was empty. when observed. W

" to close down every- 2 to:3 months and. remove the ‘exXtrac-

" “tion tubes for cleaning.- Replacement by spare.. tubes takes

5 days. ‘The’ fouled tubes are cleaned by a mechanical
‘borer: since the coke formed on the inner ‘surfaces is very

et

© hards ~No+-sludge traps or -boots were. considered,necessary -'

'_at the bottcm of the hairpins.
v~“"/-’k From the*extraction chamber, the material goes
. to’ a vessel where it 'is cooled by water to 160 to. 170°C:
Land discharged thru-a: pressure-reducing\valve whieh' drops
fcrmed'in :

T 20 ¢ % hydrogen, theé balance being CO, COg; Nas. and- st,_ -

' fthiz latter being 1- to 2 grams per: ‘cubio meter. No:

ey ja’ appears.’ 4in the" gas.~ The»product 1s stored i

" 'tanks at .1509C: ‘ehead of the rilters. There has been no

o ) “out in'th pipe lines
ﬁthe plant,~ b

AfﬁThe filtering Dt b1 € . th :
portant steps.f The filters: consisted of pressur
~sels each containing 52 filter "candles”_in a verticalv

surtace,wandwaboutmamindhea;hignngere ‘seen in the piant.id,

:i,TheBe were seid to have been less satistactory

N ' Each ilter,vessel with 378 candles provide hzz
~ fsquare meterstof surface and was. said to have a tkruput of
- =about 16, cubic meters (or: tons

7 equivelent. to. about 90
L B4 hours.,,ThJ

2 1iquid per hour which: is
‘Jvered solid extract per

lent had three : typ Ny
;surficient ‘t0 -hendle-the: whole nlan.taw
er ot diffgrﬁ




. ," - "v . '-'.8._-"

"Restkohle® is then'broken oft by a ‘sudden 1nerease in-

- pressure of CO02 %6 6 or 7 atm. inside the :-tandle. - The i
‘residue falls into the conical bottom and is then trans-
ferred by conveyor to the rotary kilns for: distillation.“

— B8 constructed, the filtering station has a cepacity :

.several times greater than the earlier steges of the

o prooess. - v
g - The 5 rotary kilns provided also have excess
eapaeity. The largest unit has a cepacity for trating
.the residue from 100 tons. of coal per day, for recovery of
the oil, and there are two smeller kilns. The kilins contain
6. tubes of 350 or 500 mn in dismeter and .12 meters long.

The tubes are heated by flue-gas so that the final tempera- |

. ‘ture of.the vohar 1s 350°C. There are chains in the upper:
end of the tubes for bresking up.the char. . As discharged, .
the powdered char has about 0.2% oll content, an esh oon-,

v } The riltered solution-- “reinriltrat" - 1s

o stored in tanks at 150° and kept agltated. ' (If cooled

-~ %0 209C 1t could still be stirred. Dr.Broehe ‘@id not
 know of any. possible ‘commertial use for this filtrate
‘conteining both the coal extract and solvent oil). Erqm\

~the storage tanks the.filtrate goes to. sills for. separa-dum;e'evf

‘tion of the solvent from the .extract. The filtrate is .

© . Pirst heated in a- pipe still to ab 2509C. at 10 to ld ﬁ“’
_atm.end is sprayed into a vecuum chember: having - ]

‘pressure, where the. extract is concentrated from

o 50% content of mlids." It leaves the ‘vacuum column: at aboutf ‘

. -200% snd is reheated in a pipe _8t11l to about 350 to 360°
- at 10 to 15 atm-end then goes t0 the final‘distillation in

. & vaecuun column at 30 : t-éiseharged
. from the bottom of the acuum o L -

“Jthis temperature.
outlet ont

ent of about 50% and“is ised for wiler ruel. - "ff;*;%""*”“f“""“el””this“hydrogen*havtngwbeen~obtainedr£rom~$hehmiddl

»‘engines. It sal

_;b-

. vaporuphase hydrogenation for gasoline than the original

. solvent. As shown in the flowsheet, a part of the recov-
_ered solvent is returned to the hydrogenation plant and.
‘replaced by fresh middle oil. This 'is necessary to. main-

" tein an adequate supply of disposible -hydrogen 1n the
-golvent. .If the seame oil was re-used 4 or 5 times, it -
- would no longer work well. . Dr. Broche recommends this ',
coel extraction prooess only 1n eonneotion with a hydro- ,
genation plant. ‘ _ o »

The coal extraot has 8 volatile matter content

' of more than 40% (the exact percentage is hard to deter-.

‘mine because of foeming) and a melting-point of. 210 to 420°0
(This ‘softening temperature ‘18 determined by placing a -
fragnent. in e capillary tube. end -heating in a liquid bathes

" the softening temperature is not sharply defined). The

extract has 0.2 to 0.% more hydrogen than the original
011l used as solvent. Analyses have shown the followling

" panges: C, 88,50 to 89.90%; H, 5.20 to 5,20%; N, 1.50%;

'8y 1,00 to 1. 10%3; O (by.diff.) 5.75 to 2.15% and ‘ash, 0.05%
It is 100% soluble in pyridine, eresol, and. . eresol»tetralln o
mixtures, -and 50% ‘soluble in benzene. - ‘Recovery on. the basis— .
- 'of the starting coel is abo 70%.. When nitrated to des-
~troy -ceking properties. lower the ignition. tempera-.~
ture, 1t gives & product table for carbon-dust Diesel -
ery well. for this puzpose.x
..However. the, se was to proﬂuce carbon for

%. electrodes;_ nigh. ¢ carbonlzation, in which it~

1ny;produet ‘coke ovens as & solid.q:x
elt it and syray 1t 1n, es 1n the

The ‘ash _ontent of the cdk ranges from
5 hal trole edk




: The cost ‘of this first plant was stated +to be
excessive = gseven to eight million marks - primarily be-
cause the: capacities of the different: stages were not .
~éompletely integrated. For instance, 3 commerclal filters
‘were available, any one of which had enough capaoity for the

. plent output; and 5. rotary’ kilns were provided, the largest -

" of which was sufficient tor the plant output. Seme standby
-'equipment was. doubtless desirable.> L

’ . For 1nformation on the_hyarogenation plant -
jat this target, end some additional data on the PottéBroch
‘coal-extraction process, see theﬁrep rts D

np visit to Bottrop-w drogenation,Plan
-~ parget No 30/4.11l Reported by (
- ish Ministry of Fuel and Powe';;B.Angu

: whichwcoverswthewearliersvisi
v:large number of drawings and’ d

(J
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|  KBUPP-LURGI LOW-TEMPERAYURE CARBONIZATION
. PLANP OF FRIED-KRUPP-A.G, AT WANNE_EICKEL NEAR BOCHUM.

~

 Reportedby ... . -




F _ S - ’ , 3 : ' *+“KRUPP-LURGI LOW-%E%%%RATgRE CAR%QNIZA%%ggEt _
g OF- CON . R ‘ ' i e PLANT OF FRIED A.G: AT WANNE-
: TABLE,QFfCONTENT' o B D , o . .NEAR BOCHUM _ °

gubject age.ro. 1 ‘.__.-PERSONS MAKJNG ‘I'RIP. * o ’/h
IR . . H.H. Towry (U.S.)
‘L.L. Newman (U.S.)
‘HeJ+ ROsBE - - (U.S.)
E T. Wilkins (Brit ):

e LOC&TION.AND CONDITION oF TKRGET

Low~temperature carbonization is: only one of a -
- ‘group. of operations carried out in Fried. Krupp .plant
at Wanne-Eickel about 4 miles- north of Bochum. While
‘f‘there was considerable bomb. damage to the plant as a
_wholé, the low-temperature plant, outside of the by-
p:oductwreooveryﬂsystemrandwaoeessoryaeoal~andwooke <
handling equipment, ‘was not badly damaged. Dr. Miller -
+ estimated that the -new block of ovens built in-1943
“eould be put back into operation in 3 to 4 months With ,
am annual coke production rate of 80, 000 to 100 000 tons.wu

OBJECm ERE

- : To obtaln flrst hand 1nformation on the con-"' SO
’ struction and operation of the Krupp-Lurgi low-temperature
: ~mcarbonization plant.~ \ , s ‘

: Locatlon & COndition of Target
Object : o
Personnel Interviewed '=f f"'"
‘Conclusions - I
Introduction’ : S ‘
The Low-Temperature carbonlzatlon Plant
‘ At WanneiElckel

Goal used a -

Charging the Ovens = S

construotlon of the Ovensm;ub'

" Heating the Ovens -~ @ . = -

~Time o Carbonlzation

Coke 3

Byproduct recovery = 5

- Cost of Plant and. Operation T S
- TUse: of Coal-washery Refuse in Boiler Plant.'“,

R N R e

PERsomL INTERVIEWED = | -- Lo LT
T @%*Dr. Frltz Muller a director of F. Krupp A.G.”t,F-”
and inventor of. the process.ki,g: . 0 - '

""’"L
|

o Dipl. Ing. Erloh combles, Gen. Mgr..of o
. Wanne-Eickel. ?-li,s e i N -VA‘
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| experienoe gained with those built in 1937. ~rurtnér*7'

" improvements would be made in a new plant. The method .

" of charging the ovens was belng changed when operations j

ceaged due to bomb damage. ‘The semi-coke 1sa 50%

~~ “poroesity fuel which is & highly reactive, easily ignited,
smokeless product of 8 to 10% volatile matter content
thet ‘may have many qpplioations. o

Dr. Muller stated that it was estimated that a’

: 1000 ton per day plant could be built at approximately

the sane cost as a high-temperature carbonization plant
of the same capacity. Some cost figures are included -

in this report. ' The heat requirements of low and high-
temperature plants are essentially equal. o

INTRODUOTION

"It was stated that ll "commissions" had previously )

visited the plant and that original records and drawings
were. not availabls, but might be secured from Lurgl -

};coal Used-“'”“ |

" April 1936, a larger plant with a bhroughput of 40 tons
- per day wes built at Zeche S#lzer-Amalie. This was -

followed by Wanne-Eickel where 32 ovens were buillt in -
1937 end 24 ovens in 1943. - Each oven has 6 cells which

"~ hold about 0.5 tons apiece. The rated capacity of . :
- ‘Wenne-Eickel is 17,000 tons of semi-coke, 100 tons of -~ - -
. ‘fuel oil (Heiz®l) ‘and 160 tons of motor fuel'(Sohwelb-

- enzin) per month, of which 7,200 tons -of- semi-coke, 500

tons of fuel Oll, and 97 tons of motor fusl were

- obtained from the 1943 ovens.. A plant had been built at

”_;Velsen with & rated capacity of 50,000 tons per year -
‘which it had. been intended to inerease to 200 000 tons
per year. = y St

: The Low-Tem ‘rature Carbonization Plant~w4i»
L ' v 3.anne-Eiokel ~ R

The coal aharged to the ovens was a mixture of

jf““"ceselI"dhaft“Tﬂf“wermetechnik in Frankfurt e Mains A

report on the plant:-is. included in the *Report.on’ Plent
.of Krupp Triebstoffe Werke G.m.b.H., Wanne-Eilckel, . = g
~ Germany", Target No.30/5.02 Fuels. and Lubricante by A.R._4
Powell dated 22 June 1945.:.~ R . i

Dr. Muller Who throughout was mot eo-operative, o
stated that the. following papers gave .a background both -

~.of laboratory teeting of coals for: the KruppéLurgi L.T G. fgﬂ
and develepment or the process' e T

‘Ref. 1. ‘“lber- Betriebserfahrungen mit der | 1yu*3“
steinkohlenschwellanlage Bauart "Krupp-Lurgi" auf D
_ Schachtanlage Amalie der Fried. Krupp Aktiengessllschaft,

Bergwerks Essen by K. Brnggemann in Teohnische Mﬁtteilungen
gr_tm 1938, Hert 8, ppy L 50-88. - . T o

25% from.the Hannival (F. Krupp A.G.) mine of about 22%
. yvoletile matter content  (Muck method) and 75% from the .
... _Bismarch- (Gelsenkirchener Bergwerks-A.G.) mine.-of from St
3310 34% volatile matter content.  On the average, the S
~mixture contained about 5.4% ash, 8 to 10% water. and
- 730,0% volatile matter, ' Fine grinding was not: desired =
© - sincde a. high density of the’ charge gave increased: through- :
- -+ put-and- abetter:product. - Normally, the- 8ize analysis of -
' "the charge was: 0 to 1 mm, 30 to0:40%; 1 to 3 mm. 30 to
- 40%3-3 %06 . mms 20 to 30%; and |
;_:f_bulk density ‘of the ‘charge
: :;per cuhio meter~(48,lbs; er ¢

to 10 .- about 5%. The;.f.




of the unstamped coal was 15%. This was obtained by a
nfree® fall of the coal charge of 15 feet from a ‘hopper
through guiding slots into the individual cells, It
was oleimed that a uniform density from top to bottom

of the cell was achieved by this method and stamping was

not required.

. @ 25% irnorease in.density but the oharging machine -

. became too unwleldy.

. _tar fog nulsance was avoided.

' gonstruction of the ovens. REAE S Tise
. .. . 'Bach oven contained 6 cells, 3,200 mm. long and '
.2,100 mm,. high. The ‘width at the top was 76 mm. and av’

‘the bottom 100 mm, The capacity per cell was 0.585 cu.
“meters and per oven 3.51 cu, meters. 'The cells were - -

' geparated by heating flues, the walls being 24 mm thick

e e

was.used. The heating flues were.of:
—tion where the maximum dimension ©

#IT" steel boiler-steel plate. An all-welded constructi
a-cellular ‘construc

of -a 0ell weas not more

ed in the flues which were narrower at the bottom -

at the top.  Since the heat Tequirements at the ' ..

Were greater than at the. top, the hot:gas ent
‘bottom and the ‘average temperature ~the bt
higher than at the'.t ' N
IUEE ,,Psﬁgv
g per mm* and this rap
to about 0.5 kg per mm® at
_‘been encountered with disto

flues but-this was remedied by adding speclal . |

It was stated

for heat insulation. s ste
‘ ! ~ decarburiza-

) mfresn fall of 25-feet was said to give -
With this method of. °h”g"-‘n€:»'l_the_fﬁ -

% than about 3 times the th okness of tEe Webbing. Duo to

+ ‘the taper of coal cells, a taper. in the:reverse direction -

it,hin ‘the refractory housing. that. surrounded. -

' also water-sealed. Inside the bbttdm ‘door"wés.a":hévable,’_

. Heating the ovems -

. __.one-gide by a
e pushed.”

al ‘grid or grating which completely closed off the .
bottom openings of each cell. :The grid ‘eould be moved-to .
“chain and pulley-so that the coke co uld

!

. . fhe . heating of th’e,.“new'es't‘bvens‘was"ﬂ:;} re“oirc-ula-:

- tion of flue gas obtained by burning the tail gas (Resteas. ,'
. from the Fiacher-Tropsch plant. This tail gas had.a net '

‘calorifiec value of ‘1800 to 2000 kcal per’ normal .oubic "

) *"net?r_,(1_93.-,315‘Btn;’Per.;:Qu.,-ft.‘ at 609F. dry). It is . ~
_important to: avoid excess air for ocombustion so.as to

- ‘gas emsering the bottom of

" the waste gases. There was a-
~ “bloek of 4 ovens. e he quir per o
.- 'with 10% water content was stated: to be 540 to 580 keal, '

 i.e..972 to 1044 Btu/lb. '

melntain a reducing atmosphere in the heating flues. The

the flues waes at about 6200

and leaving the top of the flueg dt about 570 to

‘Both the:

ner. for each

separate burn A
r kg of coel

“The ‘heat: requirement -

en startil
. ovens.. .

' D8 they .

534110“1,5 e

: _ , 5800C. On

° the average the gas recirculated 12 times, i.e. make-up
. gas for maintaining temperature was about 8.5%.
_heating.gas.and the.air for-combustion.are preheated by .



_ “Phe yleld of dry coke based on dry coal charged . -
at WannaéEickel-was.84%,jof-approximately’the following-
size distribution: 40 to 90 mm,- 70%; 20 to 40 mm. 11%;
10~ to 20 mm. 7%; and below 10 mm. 12%; (this latter - -
figure includes the fines from discharging and handling
as well as those produced in erushing). —The large coke
contained about 6.5% ash,.3 to 5% water, and 7 to 8%
volatile matter. TIts porosity was approximately 50%

‘and 1t had a high reactivity and was easily ignited. In
the Mioum drum test for coke strength, the percentage

- of coke greater than 40 mm. in size was about 65%.

) 9 Becuase:of,its“prbpertieé, the coke was regarded

as having special value for production of gas. . Its -

e thus_providing a-mere.favorable gas for Fischer-Tropsch
. " -synthesis. It was clqimedwthatrinﬂﬁnair‘expegiencewa,m-

—less dome
~blending w

high reactivity permite water gas formation at lower
temperatures*than;highétemperaturef00ka;,»It$Was~stated“
that the CO:Hp ratio in the gas from the semi-coke was -
1:1.5 as compared to1:1:25 when H.T. coke is used,’

-combination.af4L;T;G.‘With&EischerkTrOPSGh*gave‘a_total‘ﬂ+
01l yield of more than 30% greater than H.T.C.

‘Tropsch. ‘Another use s >duetion of. -
ferro-silicon. It 1 : '

[ fuel .

' "sizes were an exoe

S L,

Withygisch65: f_’”

. flash point, 96°;

.. and in amiline 0.15% b
:. — by volume; pitch of .70
' Sarnow, 35% by wieght;

;

L gtars 98°

g weight; tar acid content, S0F
softening point by Kr#mer- '
t; heating value. 9250 koal per - -
kg (gross) and 8900 kcal per kg (net). Distillation. -
.analysiss. A N IR

insoluble in benzene, 0.7% by we:l%%t .

- to0 1709 .
. 2002
. 2800 - 28.0
R o . °
L 360 66.0

en dried to less than 1% water =~

 1.5% by volume

L

" The raw heavy.tar w

i content. was-used by the Navy without further refining

B

by W. Demsun in GlUckauf, 1940, Heft 5, Dp 61-68.

.,as & fuel. “The mixability of the L.T. tar with other

’fuel 0ils bas been studied and the results published im .

T 3 B P AT R ST T

"Ref. 5 "MischbaTEelt von Heiz8IeET

 After tar Temoval the gas goes to the-ammonia

washer and the dilute ammonia liquor is used ‘for quench- .
- ing the coke.. The gas may then either be sent directly - .-

o to & gasfhélderhq:~e0mpressed,toclogatm,fcbdled,;treedw_I*:
 of sulfur, and then pass to a Feld washer for recovery - .
. ‘of ‘benzine. The wash-oil used in the Feld washer is. . .
ﬁ.~‘theﬂlignt?targcondenSatéﬁfrpmsthe;indirqot;OObler;whioh;.."
... has been debenzinlzed.

een’ debenzi: The benzine recovered amounts ==
25% based on the dry coal charged and, at Wanne- .. -
1, had a sp. gr. at 200 of 0.820; ootane number - . -
); phenol content 0.8% by volu ‘base content,-0.5% ~
“volume; ‘aromatic content, 50 volume; - SR
by volume;-distillati gins at.
"distills up to 10092 up.t
v reduced the benz:
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The entlre ‘cost of the Krupp-Lurgi plant at Whnqe- |

g Eickel was ‘about 5,000, 000 marks. Thirty-two ovens,

were built in 1937 when labor was relatively cheap and--

.'24 ovens in 1943 when labor was relatively expensive..

The new plant of 24 ovens and the direct equipment for
this operation cost about 2, 000 000 - marks. B

About 100 men are requlred for the operatlon-18t

~men on each of 3. shifts for the 24 new ovens, an equal
" number on the 32 old.ovens, one man ‘on each of 3 shifts.
-~ in the bunker house, and:the balance: in the byproduct
vplant. The wages pald were 8 to ll marks. per day.;

ste‘bf COal-Washer Refuse in Boiler Plant-‘

Dr. Miller stated that the holler plant at wanne- _

| éfEicﬁél~had 3 boilers. Two of these were-fired with. gas, \”;;

- while the third was fired with coal washery refuse\of
. . about 60% ash.' This was burned on a bravelling-grate
ustoker with:gpecial agltating device which" gave the -

S -réfuge-a-rotary-motion—o nw«thewgrate wtOv»ensure-thewburn-
s ing out of the combustlble.;‘g L "
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~ Thie plant was visited and J.nspected ‘on June 10th and llth,
1945, and both buildings and equipment were found to be un- :

- The works comprise two independent sections, both on the P
same site. - The one deals with the manufacture of caleium car- -
bide and the. transformation of this to acetylene, whereas in the

- other acetylene is transformed into other products comprised in
the field of synthetic resins and plastics.

LR et et

At the timel of our visit the . carbide section wa.s operating

L A J.nterm:Lttently .on a.very reduced scale due tc the lack of raw
ST materials, na.mely, ln.me, coke a.nd anthracite coal. ;“ ,-; B

The carbide furnace equipment comprises three units desig— S

nated Nos. 2,.3 and 4.- These three.furnaces have a total - - ..
potential capacity of approucimately 100,000 metric tons of’ car-

bide per. annum, but since: 1942 production appears to havé' fallen _
- short of the full capacity, namely;-for: 1943, 56081 metric tona.»jﬁif"
‘For 1944, 67644 metric tons ‘and’ for 1945, up to May,'

metric tona. T _
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‘operated: " The construction -may be regarded as SOmewha.t out~
of—date, giving a power factor of only 0.88 :

‘No.4 furnace is rated at 11000 KW and. represents an improve-

. ment in design and construction on No.2. 1In this case the axes
of the electrodes are equidistant from one another on *ﬁhe three
polnts of a tria.ngle.» The power factor is 0.94. :

B No.3 furnace, which is rated at 20000 KW, is Wor‘l;h;,r of
-special study, inasmuch as the construction and general layout
embody some unusual features, particularly as regards the .

.. ‘electrical features, as the. result of which the high power factor |
.. of 0.95 is obtained. A . _

‘The primry tension on all three furnaces is 10,000 volts

' periodic dlSplecernent of the ring cerrying-the contact plates,

is umisnal. - It should be reaarked that the downwurd feed of the
electrode is controlled by an hydraulic cylinder, the movement,

" "of which can be either effected by hand operated or electrically
controlled valves {rom a constant pressure reservoir., Auto- -
matic control following voltage variation is’ effected by mea.na

. of a device based on the Thury principle.. CunL e e R

In order to make the ceriddic adjustment of the con‘l‘act
plates as the electrode is .consumec, an abutment is lowered to .
‘bear on the top of the upper section of the electrode casing. ,
Upward movemeht of this abutment is prevented by means of iron -
rods inserted into holes in two vertical channels fixed to the
-Structure of the bullding.’ ‘The plunger of  the hydra.ulic I
cylinder is provided with & heavy cross frame from which t#o

_‘insulated rods descend.  These rods are attached to the zdng

: -a.t_.5o -cycles,--separate.-transformers mwith»tappings eférvadaustment
- of the secondary voltage being used. » _

- All three furnaces are of tne open ty'pe and the:Lr con~ o
: struction does not embody the use of devices of more or less
recent origin for the partial or complete co:L'Lection of. fumes

o 'vjand carbon: monoxide. S e

A L

Referring partimﬂ.erly to farnace No.3 s certain features ce

_ of” design and construction call for special rema.rk.'

In the first place the nigh pOWer factor, uamely 0.95, is: '

due, ‘firstly to the arrangement of the e¢lectrodes, equidistant .
‘from one another on the points’of a triangle 5. and secondly, - that

- the busba.rs from the transformers to the flexibles are sym- ., — -~
s metrically interlaced, and the .phases separated onJy_ where the :°
-~ " busbars" ‘Join the flexibles. - To this end” three. sets ‘of busbars

- consisting of copper tubes,lwater cooled, are led to points mid-
way. between the. electrodes. These - tubes are of flat section

: - for the greater part of their.length, which permits of close .-
; o grouping, and ‘are separated by solid insulating material. about .
e half ‘an-inch- thick. ‘In ‘spite-of the’ relatively long ‘busbars

77 the ‘Symmetrical 1nterlacing enables an. exceptionally nigh pOWﬁf'
E factor to be obtained. :_ : Lo L . :

:The Llexibles connecting the extremities of the busbars to

t'zllz eleotrodes consist of bundles of flat trip, m.ckel

-which carries. the contact plates, and by the upward movement
-of ‘the hydraulic pluniger the contaet ring and plates can’ be.

 moved upwards for a space of 1600 m/m.' ‘In this operation the_

employment of the "Wisdom" ribbon is unnecessary: - It'is :

_ clained that the Sopper contact plates suffer practically 1o
- wWear and 1ast 1ndef:lnitely. o BRI

In the case,,,,of furnace No.3, eight contact plates are -
used and for furnaces Nos. 2 and 4 six are used. - These -
pletes are presseo tight up. against the sheet steel . casing of .

-the electrode by heavy volute springs- inserted in recesses’ in IRSE
a massive steel ring surrOunding the electrode. P

' An eccceptionally high output of.' carbide per KW dey is L
claimed for this furnace, when anthracite alone is' ‘used, -

" nameély .8 Kg. of 300 litre grade; whereas when using all coke ~

the outputunight fall be]nw 7 Kg. ey

S

‘ In tne follow:.ng tables all essential d.ata relating to the
three furnaces are glven'-'_

I
Lo L . AR o R
. : . o Rl : : . . |

 Cherecteristics: | |




. Prigary vcl“'l':s; T
- 'Secondary volts
** Secondary amps-

: ;Fnrncce

Cheiz‘a’cterisfice _

Tfansformers
{ continued)
Type -

Primary amps

WEQ

©4000/15

10,000

123/ 143/ 163 115—165

20800

BMO OTak
1524/10

10,000 -
170-190

71000 . 200 .
- 60000 - '12800/15300
526007 1

1,000 -
1/ 152/ 156

g

o L

’ NOQS -

,shipped ‘bo other facthories ‘but alwa.ys for the production of .
acetylene. : : .

'

The - largeat a.cetylene genera'bor of the I.G. "dry" type is
installed in this factory. At least 150 metric tons of carbide

crushed to 0 - 2 m/m-can be treated per day in this single unit.

The generator consiets of a. cylmdrical steel veeael seme

12 feet in diameter and.20 feet overall depth. ' The axis of the
vessel is vertical and the interior. is provided with several hori- :
‘zontal trays, as also wit.h a heavy eentral shaft, operated by-

geared electric ‘motor.  To this shaft horizontal arms: are . fixed

- ‘furnished with scraper pLates so arranged that the- carbide from
o the centre. of one tray is slowly scraped to the periphery, where

-" Max load KW -

¢

. Full normal loadKW PR

. Electrode amperes

+ - . Volts. to neutral
-~ " Secondary volts

.. " Power factor
.~ . Electrode centres m,/m
Electrode dia. m/m
‘Electrode section c/m2 :
.~ ‘Amperes per ¢/m& . - ~
. Weight_of electrode Kg/M e
. Contact plates
- "Length of contacts
- 'Width of contacts
. "Elec‘brode travel.
. Max. spring pressure ‘tons
Free movement springs m/m 50
 Lifting speed cw/min.: .. 50

- Pown pressure tons ca,

pipes m/m . e
pipe section - . .
Section flexibles i/m "

-+ Flexibles per packet

i 1900'."1
8.

0‘_.#

| ‘105-,f -

.-;.2550. -
1250,

o -

400

9

“_Fixed ‘secondary conductors, " R

16 X 75/45“12 x 60/ 45
- flattened ‘round .

. -adopted in ‘the well—knann stage furmces for t.he roaeting ef
pyribes. ‘j‘ s Ll - e

to be recome"
... the operating
possible, ther

-4 ').alls~¢o*the**bray~innnedmtely%elomand~ie-»then-scrapedntowthe»—--—4¥ .

centre. -The -principle of operation is precisely the same as that

—

Several pipea for the supply of» waf.er -are fitted on: the upper '

v cover, each pipe’ being provided with appropriate ‘regulating’ va.lve, e

" but the greater part of the water is supplied ts the upper- traye, FE

. and a temperature maintained between 85° and 90 ; e

.. conditions the tenden.cy—to’form organic- sulphur cempmmds ds diﬁi—-_ B

-~ nished and after passage through scrubbing tovera a relativeiy ' s
: "pure acetylen results. e A :

C. . Under these .

" The. hydrated 1ime resulting from the decompoaition of the

car ide leaves the generator with a. water content of frcm 5% to

bfiquetting machine with'a dai].yypacity of about 100" metric .

- o tona J.e inatalled. 'After calcining th 'briquettes may- be us

) hmver: E X
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Calcium Carbide for cyg._namide .

' Std Qeutsche galksticgstoff Werke
ggz;t Ba 1ia

Co-ordinates 6_71.__
o Map Sheet_No.XZ '
CIOS Trip 299 -

| Investigating persomnel: Lt. Col. W.G. McBurney
Lt. Col'. H.S. Sutherland

The entire ma.ke of-- carbide was formerly shipped to the
company's other factory at Trostberg, and converted into calcium °
cyanamide, - During the last few. months of the war, however, much
of the carbide produced was diverted to the I.G. Factory at . -
Gendorf for the manut‘acture of organic chemlcals produced from
acetylene. _ , ;

The furnace equipment consists of s:l.x units as follows-

"','._‘-'.1furnaceof24sooxw- [
20 . m 18500 KW . e
1. n ow 21500 KW -

Tota.l :

- Pers\onnel interuieuedz" T Dr. Kramer, Commercial Director

Ing. Reppmann, Plant Super- . -
1ntendent

The carbide plant -of the above-named company at Hart vas o

visited and inspected on J‘une 12th, 1945, —

o The damage to buildings and equipment was of a minor
~nature, capable of easy repair, and would not prevent the rapid
re—establishment of manufacturing operations. '.

R At the time of ourvisit no carbide was being manufactured, _

© owing to. the lack of raw materials and ‘the difficulties of-

- transport.  There was, homawer, on hand & stock of " Some 7000
SRR metric tons of. carbide stored in transport containers referred

'-‘l \
: -

The full year capacity of 'Ehe plant is: approximately

~2'3d,ooo metric tons of carbide'of 80% grade; = In 1943 the -

‘production reachéd. 211,342 tons; but in 1944 ‘only. 190,148 ‘tons™
Jre manufactured. - In- January 1945 the output was 5;930 tons,

The power is normally drawn from hydro-electric stations

i in the vicinity; and we were told if was usual to shut down for . . -
_ about 8ix weeks. during the- winter, due to lack of water power. o

- The records for 1943 -show no-such break, but in 1944 no

S .carbide was produced in “the* months »iTam:ary and February

throwntowaste. R e

' after which manufacture ceased completely. A : e f

' One of the forego:mg furnaces vwas under repair and a seventh
furnace of 24000 KW was J.n course. of construction. o ‘
amy furnaces are fed from three phasge’ transformers in- .
. stalled above and very close to the electrodes, 8o that the con-

' ductors are very -short. . In’ spite of this ’ nowever, the power :

factor is low, namely about 0.76. . Lo

* The. electrodes on a]_l furnaces are of the solid pre-baked

type, supplied- by Plania. Werke and Siemens, and are- of rectan~ - - ¥
- ‘gular section. - In the case of the large furnaces. the section of -

each electrode is 3000.x 600 m/m.. In all cases the electrodes
‘are arrangeddin line, and when burnt dovm the short "stubs' are

In each furnace an arrangement for the partial collection ., -

of f‘urnace gases is- installed. This consists of four inverted
troughs, two placed between the: electrodes ‘and ‘two: betweén the
‘outer electrodes and the- -8ide walls. rf_the_furnace‘—'l‘hese
troughs, which ‘are of rooflike section, -are ‘made’ up of closely
- spaced’ water cooling pipes embedded ina cementpasbestcs mixe -
- ture.” The troughs are connected ‘to a -common: header which is ..
coupled to a suction fan' by which the. fumes-and gas are. ex-.
hausted and blown into a ‘(chimney 8tack.  The furnace- charge is.

, piled up 80 as just to the angulsr tops of the trouehs, S
ttlﬁereby paking 2 more "less gas: tight seal in contact with .-

es.and. the furnace walls.. ' Not ‘mor'e " than ' 70% of

- ¥he carbon monoxide. liberated 15 caught, and ‘the device canmot -

ent. Moreover, explosions have,_’j T
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from time- to time occurred, due to ca.vitation,of ‘the furnace o e ‘ Vo -
cha.rge under—the . troughs. o : o ' - cube, The contai’ners are carried in pairs on specially
) L R — .. constructed flat cars. _ . o
, As a].ready mentioned, 'the crushed carbide is shipped from - Ll ' 4
the factory to other plants.. For this purposé steel containers, . " . With the exception of the means provided i‘or the tra.nsport -
_-each of 40 metric tons capacity, are employed. These con- - ’ " of carbide, the equipment of this factory calls for no special
‘tainers are.of cylindrical form, with one conical. end fitted with e mention, Indeed the whole inatallation, although in good
' a bolted cover with air tight jointidg., For filling the con~ ~ - . : o shape, may be consj,dered as somewhgt out-of-date. e
tainers are placed vertically, and the crushed carbide fed in - S T , S . L
through the conical end. The .closed containers are then placed L R ' S ‘»—4—-7—'*
‘on special flat cars for transport, and on arrival at their I et E A IR
_ destination. the sealing covers are opetied, the containers 1ifted, ‘ S Lo TR T
‘and by medns of a speci’allyconstructed cranethecontainaraare‘_ o B R ' . S :
tipped and the contents discharged into storage hoppers.. . The -
. system has- ‘been well thought out and offers not only a cheap
method of handling large quantities of carbide Ain. bulk, ‘but also
ensures*c*omplete protection agﬁnst‘ﬁvﬂrauon during mnsport. R

'_0 ati date o -
Grade - 79% ( Taphole) 75.42% (ahipped)
\Raw materials r 1000 & crude carb de

Lime- o 923 68 Kﬁ' Anal‘ysis CaO 94.34, 002- 1.22~ o
o CEQ-0.7I
Goke ,393.96 Kg. Amlysic nzo - 1'92{5 4sh 9 67
. . c___,' 9. Lo
' Anthracite 146,63, Kg. Ana]ysis 320 - 3,42, Agg 5. 78
e
i Mixed carbon 540 59 Kg.'
: ‘;Electrodes '-:331422@
‘7 Pure. Lime/ | ;87134!3.,
"o Crude Calp
Crude CaCy/KWD - 7.546 Kg. =
. . -Pure GaG”‘AKWD B 594 Kge .
KWB/Crude ‘Cata. 3187 KWH. per KGc (1000)
- KWH/Pure CaCp 4291 KWH per Kgs (1000)
c/crude Ga02

S ‘;f_-; The 1ime used is purchased ~in._ fhhe burnt sta‘be, and brought
e into ‘the factory in heavy steel’ recta.ug\ﬂ.ar conta:mers vaid@d
. < with weatherproof hinged _steel covera.'i.:-
AR nished With . . har

carriﬁ‘.'.abo ‘ 15 meu"c‘?.tona

‘ of ‘burnt lime An ;the form of pieces av reging




Calcium Carbide for Acetxlene

L,G, Farbenindustrie, Ludwigshafen
- ¢IoS Trip 322 '

Inve'stigating personnel: * Lt. Col. W.G. McBurney .
U ‘ - . . Lt, Col, G.W..Sinclair
. Lt. Col. H.S. Sutnerland

- Personnel interviewed: Dr. Ambros, Director, Organic ‘
Co IS - - Section .

- Dr. Alt, Chief Assistant to

- Dr...Ambros......-

- without temping. .. The electrodes are: 'slipped by means of the

are. adopted the tap hole bel'xg in the line. of the centre elec~
- trode. Moreover, the electrodes are of rectangular section
rowided on the narrow sides facing the front and back of the

- furnace. = These electrodes are of the deerberg type

The conduct:.ng nass for the fn.lling of the electrode .shells
is not prepared at the factory, but procured ready mixed from .. -
‘elsewhere. ' It is s8imply pre-heated and 'dropped into the shells
 "Hisdom" ribbon, provision being made. to exercise. a.downward — '
Pressure when necessary .~The-height ad justment of the electrodes
i effected by gear:.ng operated electrlcally but. controlled by
hand

: The molten carb:.de is run from .the furnace a.t approximately
" half hour. 1ntervals, froma tap hole of normal pattern. The -

spout,,ofmtn1s~—tap~=~hole~i«s~pmlongea, “However, into the form of |

Herr Huber, Charge Eng:.neer N

- . This pla 4 was visited ‘and 1nspected from 14th 18th June,'
1945, inclusive, - ' The factory forms one of the huge collection -
- of various.chemical plants of the I.Ge Farbenlndustrie which S
' exténds.along the west bank of the RhJ.ne, and 1s located at the.. - -
- juncture of the Meckar river. , ,\._ e

o Electrlce.l power is supphed from ;mdependent steam power
station in the vicinity of the carbide: ‘plant, and within the
o TaGe. factory—boundary -“but-provision is made for the supply of
' power. from outs:uie sources if necessa.ry PR

o No carbide is packed, and the entlre cutput is normally ,
- utilised for conversion‘to’ dcétylene as the stertlng po:n.nt for
the synthesis of many organic chem:.cals. T

The pla.nt VhZLCh has been 1nstalled smce the commencement
J-.of the war consists 'of “three carbide’ furnaces; esch of 20000 KW

_capacity and has suffered so' little damage that it could be re-

o ‘,_started with practlcallm delay. She Rt

- The de51gn °f the furnaces appears to. ha.ve been the sub;ect; r e
L of very. careful study, due to the fact that_ the . molten carbide
©.°is ‘handled’in'a manner. develop ' rma )

.differs fro;n the procedur

arranged ds close’ as possible’ to

:-"the hottest zone of the furnace. - To this end electrod S 1n‘11

- & steeply inclined chute, which dips below the tapping Tloor, .
- and"enters the mouth of a 1ong rotary: kiln—like drum which- is

I siightly- 1ncllned “towards -the far emd, ‘The molten carbide
entering the drum, which is both air and water cooled, rapidiy :
- forms itsglf into a semi-solid ring, which as it cools: shr:mks
and breaks up. 1nto relatively Small. t‘ragments, and due to the "
incnnation and -slow’ rotation of the drum is progreseively ‘con=-
- veyed to the far end -at which point it is’ sufficiently cool. to.

- permit of:. transport by elevators and conveyors to the acetylene -

, generating plant, It"may hére- ‘be mentioned that ‘the. mouth of - o
~the’ drum where': ‘the molten carb:.de enters consists of a ‘magsive cog:er

o cone, forming an ihtegral part of the drum.end tapering from.

- the diameter of the drum, Some two: metres » to.an’opening

, —apprmcimately 1300 rn,/m d:.ameter.‘ Thi con _‘is elso water cooled Vol

"VThe_'fc}ruin,fwbicht -is',.,o': 8 m d on: bear:.ng rollers
a.nd gear driven, would appear ‘to be. bo_ut SD feet, overe.ll
The . R __
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avoided, as otherwise this would ettack the steel shell.

To avoid this contingency a small tap hole, level with the
floor of the furnace, is provided, and from this the ferro-
silicon is withdrawn from time -to time.

It may here be rema.rked that the cooling system des=
eribed, so far as is known, was developed amd perfected at ‘the
carbide works at Piesteritz some time before the war. Indeed,
“the prints of the Ludwigshafen furnaces bear the stamp of

Piesteritz &nd-are dated December 1940. Although. the . arrange-.
" ment of the furnace, with rectangular Séderberg electrodes in~
1ine, may be criticlised, trial and experiment at Piesteritz = - - '

may have shown that this was ‘the ‘best means of ensuring that 7

' tapping from one hole would not be interrupted.

. The’ capacity of the cooling drmn ig approximately*6'
" metric toms of carbide: per hour, based on tapping at half-

© howrly intervals. It is claimed that the fines produced do

not exceed 12" and- there is pra.ctically no 1oss in “grade"

__‘13'_-

Calcium Carbide

ZG. fir Ka]kstickstoffdgg g,‘ -ggga;p. bsack
" Co-ordinate 520520 o
' Mag-' Sheet-'No.g_.—i o

| Investigating personnel: - Lt. Col. W.G. McBurney
oo . . o Lt. col.. G, Sinclair

. Dr. Ba.chmann, uanaging Director

e 'v?ersonnel ihtervieved:«“: '
Sl T - Dr.-Maier, Director-

Each furna.ce is fitted with agas collecting system of | _'

: the type. referred to in the description herewith of the Hart - -
factory. Approximately 200 cubic metres of gas- ‘containing -

 60% - 70% of -carbon ‘monoxide are collected: per ‘metric ton of

‘carbides - This gae, however, is not utilised.

o Q_Erat:.ng data
Grade \of carbide e

Raw materials per%.OOO Kg. of 800' c:».c:g2

&)‘Z 'bo 86%”69.02

Lime - B 1000 g
~Coke + up to 10% a.nthracite 630 Kge
' Electrodes. - . : 10 Kgs -
= . KWH per Ke. of. 80" Ga02
R <KWH per Kgo Of 86% CaGa
ool Yoltage. T B =12
o ,;Current density in electrodes 4‘ : f,

Due to the fe,ct—that the carbidek. eaving the cooling
drum is not further reduced i_n;'size, it nas been neceSsary 'to
adopt a: type of - acetylene ator which ‘differs from:the .
usual I, G. “form, -such as.deseri ed -under Alexander Wacker "
‘Werkes ' The actual apperatus used consists of & ¢ ‘

' F ~drum, | so. arra.nged that carbide of gre&tly varying

" combined’ sulphur, ‘which- must 1

be used for organic synthesis

. .f1'945.. B}

"_Hert Arnet (Norwegian) Engineer - o ‘

" AHerr Loesch, Chem::.st

'I‘his p;la.nt was visited and :.nspected on the 20th end let June, o .

The cerbide section of the pla.nt wa.s scarcely damaged and.

~ full production could be resumed in a matter of ‘six-weeks,. assumixig

that the necessary Taw materials and  electric power were available,

. One small furnace was actually in intermittent operation, the carbide

- being used ‘to make cyanamide.- S “
e The factory lies alongsidehthe large power plant of Knapsack’, :
. which has a generating capacity of some: 500 000 KW, -produced: from ..
. steam, the fuel being’ ‘brown coel obtained from a Tich deposit in:
B the immediate neighbourhood i R
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. A1l the” furnaces-are equipped with the Saderberg type of v
contimous’ plastic electrode, the construction and method of gd-
Jjustment of whiéh follows more or less. ¢losely the arrangement
adopted -in the other German carbide factories. One -innovation,

. however, was noted, namely, the ‘housings conteining heavy volute

springs, whereby pressure is. ‘brought to bear on the contact ;

. Plates, are provided with. preumatic pistons; so. arranged that-the:
. Pressure on the plates may be wholly or partially relieved when:
~it is'necessary to altfr the positlon of the contacts with respect

o to the electroaes., _ o

o TIn- the case of all the furnaces the electrodes are of CerU9

.. lar sectionm,’ equidistant from'one. another, and- arranged 'in tri-
.angular formatioii, - The transformers are also symmetrically

. arranged and occupy a pos1tlon above’ the upper platform. " The
phases are- interlaced but not so completely or. effectivelj as 1n

- -5 ;i:

A1l furnaces - Covered'furnaces 8&9
‘Anthracite . . . 105.0 Kg. .
. Electrodes = - - %2.9 Kg. . : 22, 6 Kg.
Electric current  35%L.1 KWH : 7354-0 b
Light + power S ' 24.9 KWH :
‘Gas.. e 0,22 cubic metre -,
Fresh water 0.72 cubic metre. .
Treated cooling: water 116.08 " .cubic: metres T
. Nitrogen ] Y 2 T
~ Compressed a1r 19,68 n. . om.
Steam S 3415 000
Repeirs e "0.94 man hours
"Wages Co RN 86 R/M

-themca5e~o£~the Alexander-Wacker~p1antr“consequently"the "powerTT

factor is not quite so high, namely 0. 85 for the - olo type and
: .92 for the new furnaces. , ,
~The. mostlinteresting 1eature of thls plant is the two large
furnaces, éach of nominally 24,000 KW. These furnaces-are of" -
~_the completely closed type, following the design. developed by -
,aUnlon Carbide. Company of America.-  The details of coastructiOn
x_~would appear to have been-most. carefully ‘thought . out, and - L
: accordlng 1o reports ‘the operating results are entlrely satig~

factory. . The carhon monoxide and other fumes are collected. by. & a~ o

" “suction fan from" only one pont on the. furnace ecover,. and are gt

.:? present discharged into. a stack ‘and burnt. “In the operation of .a:f‘””
:“,"such closed_furnaces there is always ' a Gertain danger of exp1081on,‘; s
-. which may ‘be caused. by the accidental entry of air: 1nto the space..— . e

containing ‘the ot carbon monoxide’ under the'cover. ' The possi—-'”

o bility‘of such accident would Seem, nowever, to have been care- ”.f>'

",};fully provided for. ;“?. .

S The estimated total yearly production of thi_‘p ”'iS“f?;f'“
\npaapproximately 300,000 metrié tons, . According to records, S
- 271,808 tons were produced in 1943, "but the official figures for =

'31944 Show only elght months production, totalling-l52 809 metrlc = ;fif

e tons. iy

1£or agricultural“purposes Inkt'e district”"

~.The greater part of the carbice production from this plant
~is employed for the manufacture of calcium . cyanamlde, but a - -
certain. proportlon is used for conversion—to acetylene, whlch is N

~§, subsequently transformed to other chemical products. L

For the production of acetylene two generators are 1nstalled.

“One is of the "dry" I.G. type and has a papacity of approximately 1;;juwf4

100 metric: tons of carbide per day.” “The construction follows
very closely that described under Alexander Wacker Werke.,:ﬁ '

1

“The" second generator is of the wet type, and although from -
the operating point-of view it .is satisfactory, it rresents the
disadvantage ‘that ‘the* hydrated lime discharged is in the. form of a-
slurry, and must be dried before 1t can be put to further use. f."

All the 1ime produced from the generation of. acetylene 1s ”f"

. briquetted and: burnt for furtheér: uge in- three small. vertical kllns,‘

one of which is awhlgh temperature calcinlng klln.1,~<;,

It is. admitted that the repeated use of the same lime in the
process, which promotes a cumulative ‘ef'fect on’ 1mpurities, ‘is not -

“to:be. recommended_ butxapparently ‘thére is no: ready|sale for‘lime S
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. at Hart, The: contents of the conta.iners are’ dischs.rged into’

.storage bins from which the carbide is fed to fine crushers a.nd
o rotery tube mills -in which it i reduced to fine powder,’ nemel;;r

80% through 4900 meshes per ¢/m Finished but unhydrated
cyanamide to the extent of 10% of the weight of carbide treated, .

- as also 1% of fluorspar, is added before fine milling As a
- protection against possible sxplosion the. mills are kept under a”

constent sme.ll pressure of nitrogen.

" The process of nitrification of the f:mely milled ca.rbide is
effected in cylindrical steel ‘ovens lined internally with re~ '

. ~-»~Mfracwry4ness——¥he-wwure4rwided with. luted steel ‘covers f
' also hned with refractory meteriel. =

The ovens are of | two sizes, the Smsller taking a cha.rge of

" about oné metric ton, and the larger 5.6 metric tons of milled

carbide. J!he_cha.rges are contained in perfomted eteel haskets

This plant wag visited and mspected on. June 1lth, 1945.

o The cyansm1de plant of this company had suffered httle
 damage and was confined to the roof oi‘ one building and to some
of the electrical' equipment.; ' _

o No cyana.mn.de was in process of me.nufacture e,t the time of
o the visit and in fact production hed been suspended smce
o November 1944.- S ) . »

The plant normally used for- the production of nitrogen e.nd

‘f,‘ installed by the Linde Gesellscheft of Munich-had been turned over-,'_“’
S to the production of: liquid ‘oxygen,: which was shipped. to ‘the’ Linde. Lo
.. _headquarters near Munich to make up for shortage caused by Serious'_ SR

__fdamage to the Linde Oxygen factory

The carbide produced at Hert, which normally would heve been |

‘ used at Trostberg for the 'manufacture of calcium cyanamide. had

" been diverted to Gendorf,: ss- -already mentioned, for the production‘ T
‘ £

thy erivati

pe.per lined. S

. After —the hesket end its contents ha.ve been pleced in the

nitrating oven, a: taper rod- is withdrawn from the. centre, and

- _-aftér closing the’ “oven a carbon resistance pencil is. placed in- the
“tubular orifice and heated electrically..-:The initial heating from °
. the centre- rapidly promotes the exothermic reection which spreads
to the whole mss. AP N v sricts : e ‘

In thrcaee of the lerger ovens the procedure is such that a :

cylindricsl ‘cavity-of -about-onse: foot diameter is provided in the. .
.- _centre of the contents. lloreover, provision is made for’ ‘the’ pla- L

- ~cing of . eight resistance pencils, although this’ number need not '
 necessarily be.used. . It would -appear that the combination of the’i SR

large central: cavity and the initial heating from Beverel points

e [;‘.‘-causes the reaction 1o spread repidly throughout the ms.ss and
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- Although no cyanamide was in process of mnufacture y &
- part of the Linde nitrogen plant was in operation, and gas was
belng circﬂ.ated through- several part_, of the equipment. -This .
precaution had been taken to avoid the absorption of moisture '
from the air in various parts of the equ:.pment. A

It wass stated that due to many J,mprovements in' the Ln.nde
system for the fractionat:.on -of air and the production of oxygen
‘and nitrogen, the fractlonating columns and their accessorles

--could. be kept in continuous operation for periods, up to 300. days. o

- In this plant high pressure -compressors, ammonia refr:r.geratlon,
and highly efficient apparatus for the absorptlon of carbon d:.—
, oxlde and moJ.sture from the air are’ used

Ogeratlng d ta. - _ _
~Grade of carblde, approx:.mately 75%

a9 L.

 Celeimn cwde "g' ldnt
_A_[G fﬂr Stickstoffdﬁn’ger Fabrgg
| . gp_a_gsack nea.r dologge R
‘_ CI0S. Trip No.424£322.)’ =

' Investigating .p'er.sonnel:."‘ Lt. Col. W.c. 'McBurney

. Lto C°1o 'G-W.’ SIHCJ.air
S v;P‘er‘sonnel iutervdé?ived: ; :Dr. Bachmann, Manager o
o S ... Dr. Maier, Director and Chn.ef

e e Do -0 Engineep '

“Nitrification effivtency R aa

- 'Cyanam:.de added to carbide ‘dur:mg .
-‘ fine grinding Co 7108 ’ .
:Fluorsparg added . . R |4 L
Daily capaci‘l'lj of p]ant approximately 700 metrJ.c tons o '

.The general upkeep of ‘the plant has been good and: manui‘acture

"+ ‘could be. restarted at short not:.ce, prwidlng supplles of carblde

from Hart were avallable. ,

L In the course of . the 1n3pect:|.on a party, of" Amer:.can soldlers A
“arrived and enqu:.red lf the Company had ever engaged in- the manu=
facture of aeroplanes or: their ‘accessories during the wary < To

‘thig question Herr Braun gave an emphatic denial, " 'Later inm’ the
day, ‘at-American: Headquarters Dr. Kramer was questloned and he -
explained that the Government \authoritles had ordered the: company
%o place certa:.n storehouSe accommodation at. the d:.sposal of a-

: nelghboura.ng factory manufacturlng -aero_motors,- and -in.-this space

- machine tools and other mechanical:appliances. were installed. - aThe

_space 80 uti.lieed was sep_arated entlrely from the cyanam:.de factory,
h St

Sand’ the staff of the latter had nothn.ng whatever to do
motor manufacturlng s:.de. :

" Mr. Arnet; .Production
' Superintend?nt

ThJ.s factory was vlSlted and 1nspected between .Iune 20th

| _and 21st, 1945

The carbide is’ crushed and reduced to flne granules,wha.ch

ff-f".\are sized and. separated from dust, the fmes be:.ng subsequently
,l-wm:l.lled to um.form fine' powder. ‘ T R

The granular materlal is ‘now. n:.tr:t.f::.ed in four J.ndependent

. rotary kilns of ‘special, construct:.on. _ These kilns, of which -
- four are complete, ‘and a fifth in course of construction, consist
o of @ heavy -steel. ‘shell mounted on, bearlng rolls and rotated by/ ‘
‘.;;'heavy ‘gearing at'a. speed ‘of ‘about ‘four: revolutions per’ mnute.
" "These drums are provn.ded ‘with a. seriee of transversal fins in
~order to d:.sperse excess heat*"‘ : , . D R




S ~"Kornha" -

of the drum. There is, however, a tendency durlng the course

of the reaction for the gramiles to build up.a ring at a

.certain part of the drum, and thereby preyent the steady flow

- of the granules. = To avoid this the ‘nitrogen is introduced at -

..~ & pressure of 10 atmospheres, by means .of a fixed pipe coinciding
with the axis -of the drum, and which pipe is provided with o

branches and nozzles whereby a strong stream of nitrogen is

‘directed to the periphery of ~the drum, and thereby serves to _

‘break up the ring of granules’ which would otherwise form. The

_‘operat:.on of mtrification, once started, proceeds contlmously. .

- The gram:.lated materia:lr after thorough coollng, :i.s packed
“in strong paper bags and marketed under the trade name - of :

The carbide flnes from the granulating process e.lready

vfor”several months, 2

| The rectangular boxes containing the f:.niehed cyanamide are

'lifted by a crane and ‘the-contents crushed and milled\to rela-

t:.vely fine powder in ‘the usual manner.

The potential capacity of the cyanamlde plant can be taken B

' _at about 130,000 metric tons per annum,

-0 eratl d ta
Grangéted cw' jde

' er 100 ; of- fixed mtro en
Gramilated carbide B

mentioned, -are reduced to fine powder and mixed with about 2. 5%
- of .caleined calcium chloride, in accordance with the practice

- established by Paulsonius, as also with about 0.33% of fluorspar, = . -
and' is' then nitrified in what are termed: tunnel ovens. - These -~ . = -

‘consist of gas tight chambers-of rectangular cross sect:.on, L

" 'lined with refractory brick. " .The chambers,.which are six in

number and’about 100 feet: overall length, have their floors :

... approximately. flush w:.thJ:he i‘loor of the bui]ding in whlch they

are situated R o i

s At each end of these tunnel avens . a. gas lock chamber is

‘ arranged ~through which the carbide to be nitrified is" :Lntroduced
‘and from WhICh the f:l.nished cyanamide can be discharged.~ o

Throughout the whole length of the tunnel oven tram ra:n.ls

U THe milled carbide is charge[d, into steel conta:.ners_of
: rectangular form,. plate.

~CaXeium ¢hloride”
- Nitrogen to- furnsce -
Pressure. n:.trogen

Power
\Treated water S
g Compressed alr ... N
Repairs, man hours
: _»Wages - L T

L 3

. )
| SN =IO 0N

oobEuRdE

L M:J.lled carb:.de—‘z L e 346 25 Kg.
“ 0 Ccalcium’ chlor:xde T o 8.44 Kge . -
7L FluoTspar , IR 1.15Kge - - -
~~Nitrogen. f ‘f'h__'_"#_, e 14o.oo cu/u
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 averages 20.24% with a content of f#eé CaCp of 0.54.

 Bofh types of cyanamide are packed in waterproof paper
sacks and. sold. for use as fertiliser. R

It was reported that during the latter period of the war

a. monthly supply of some %0 metric tons of powdered and un-

oiled cyansmide was shipped to the factory of Dr. Jacobs at..
Bad Kreutznach for transformation to other chemical products,

the nature of which was not known to the -management ‘at Knapsack,

and that a small. quantity was also’ shipped to Firma Kalle at 7
. Beabrech for experimental purposes. PR _—

[
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' Caleium Carbide

‘ _“ Im'rreét‘ig_a'_bor‘:‘ - ,M »"L:h.-. O‘t_:lr."’GA'.W: Siﬂcia.ir S

' Péisomnel interiieweds ' Monsieur Miguet, Director =

LT e . Monsieur. Chabasseur, Director

S '[ﬂus ‘ii;\ye»s't":i‘.ga;ﬁién 'took pl,ac; in Paris "t:)étﬁ"ee'n_‘:théfQ‘ch and .

- . "14th. July, 1945, “and included interviews with French carbide - -
makers. . ..t Tero e

T IR the ‘_(':gj@:l,‘gé"wdf;ffﬁ;ef:'fifh;fésﬁgaﬁonﬁh*ﬁWndmfedwbgeﬁmw o
"."Lt. Col, W.G: HcBurney, Lt. Col. H.S. Sutherland and the writer, R
- references were made to the Miguet system of furmace construction,
Snd‘a;l:bhou/gh—_there',ﬂw'a.s ‘no evidence that. this system of construction - .

hiad been adopted in the territory to which we had access, it was.

" “‘evident that 1t had been cavefully studied by the Germans, who, - ..
- during-the périod of hostilitles, had had access to-the plants. ~ . 1.

- actually operating in France;-as also to the large installation .. - B

. rto-Marguera-  In view, therefere, of the interest -

. .ofthe Germans-in .the Mi 1et System, and the ¢laims made for Aty o
_“the, writer was-authorized to.make a trip -to Paris, and by the . .

 “courtesy of friehds was enabled to get in touch with the exploiting |

‘f\compa'.ny,_.ch,iété,’:E;egﬁrqmétallurgique‘d‘e:'Montrich_é' as also with |

———— =t Porto-Narguera in Ttely.

: o ‘seen’ from thie 1ist of installations
s Teport, the System has been Tather widely ex- . -
iing example is that at Porto-Marguera in . -

ne following detafled description of the




-¥w~"--installedratﬁPorto—Marguera.

. .
N

> Central Stations -

"-.'Fadalto C 87200
‘Nove o L o N 54500'
.S, Floriano .. o . 4440
- Camtelletto . . ...5180 -
. Canave Pl e 44650~ ‘
lleenza R . L __zggg _
Main supply of water is from Falls of Piave and Lago Santa\

’Croce in the Alps, minor powers fron river Cellina and river-
I'Adige. In addition a steam power statlon of lD0,000 H;P. is ;'

'“wf mhe«currentweSMrecexvedwetwaﬁweoevboltseand«transformedein-the

25

.

vthe vertlcal axis of the furnace. " The conducting bars from the -

transformer radiate outwards.. - These bars are interlaced and
insulated from one another. The outer shell of the furnace is
of brouze and is connected-to one pole of the transformer, as.

" also to the system of adjustable contact plates surrounding the

electrode.. The other pole of the transformer is.connected to a .
second shell of " bronze, which 1i& embedded in the refractory lining

. of ‘the furnace ‘and "is connected to conductors buried-in.the floor
- of the furnace, as also t6 the other pole of the transformer.” -
" Both the bronze shells referred . to are water cooled. It is claimed

that the arrangement of transformer and conductors ensures & power L

‘lf_ffaétor of at least: 0.96 g .45 coo

The current is\supplied to: the two furnaces by a group of "

. 'two smonophase transformers” composed of. two units, each of 16,000
- KVA, with Scott coupling, and operate at 42 cycles per-seconds .

T :7’_10,000 K.

R The 1nstallat10n at Porto4Marguéra’is 1ntended to*absorb
ffexcess power ‘which-might otherwise be wasted, and it is claimed '
-that the carbide furnaces can operate efficiently on. very'varlable

"1~ﬁload to _suit the power available. ' High, tension transmission is —- - R
at 150,000 volts, transformed at’ Porto-Marguera to‘lD,OOO volts., ST

o Current is 42 ‘cycles per second.._“ it

S Two carblde furnaces are installed, each rated at 15,000 KW,
“but 1t is doubtful 1f they have ever operated successfully 0ver

:_ Characteristics ,j'f

g l. Furnace closad and—gas tlght w1th means for‘recuperating
jfthe carbon monoxide.;;‘m,,

i 2. Feed of different raw materials by screws_automatdcally
s controlled by electric contactors. : e I

1

- .. - secondary- wlndings to voltage varying between 25 and 55 in 57
o steps.,v oo —

J B ” N . ~ )

The prlmary current 1s 1800 amperes and that of thersecondary
410,000 amperes- L =

) Each transformer unlt comprises a main as also an auxlliary‘j;_””;

‘-:;transformer, ‘both contained in ‘the same casing. « The- comblnation '
. -of these two- transformers enables the wide range of regulation
jabove-mentloned to be obtalned., - The apparatus by whlch the

7 voltage is regulated by hand or automatically is ' "J'““w;iw

df'enclosed in an oil filled easing, whlch also forms part of the o
- shell of the main transformer., ?a -Hgb;h S P R '

S _'wh ch onducts ‘the. current to- the electrode, and ‘the, 1nte or
3,~wall i {




The raw materials ‘are fed to the furnace by twelve pa:.re

. of enclosed gcrews, the axes horizontal and the pairs arranged R

- 'symmetrically ‘at the same height around the furnace. - On the .
. floor above,the feeding screws an annular hopper is arranged -

which surrounds the furmace. . This hopper is. divided into.
twenty-four compariments, each -alternate compartment being

" charged with a measured mixture of coke and lime,. and those :
between with lin\e only. " Each screw is driven-by-an enclosed

‘geared electric motor ‘and controlled by a contactor. ~The

" electric circuits are so arranged that all screws may bé driven

similtaneously or 'the group for:lime or for lime-coke’ separately, :
"and if necessary each screw may -be operated ind:widually

" the same Tloor level and below the aforesaid screws, twenty i‘our

s pneumatically. ‘operated and ‘inclined pokers are arranged.” . These |

" pokers are’ brought into action similtaneously after each ta,pping

_‘.: ;- ‘and are furnished with ‘ends which can. .be changed without affect- 4 0
' “{ng the gas tightness of the furnace. Under. normal conditions | .

- the operation of the feed scTews s ccmtro]:led%ramelech;

‘,electrlc regulator. .

. _—2'7_'

© Tne steel cage or vasket. in the ‘interdor of ‘the - electrode, g
by which it is suspended, consists of twenty four vertical

‘members, placed equidistant around a: ‘circle, and held” in place .

by iron-hoops at’ intervals. These vertical: members are ‘each

- coupled to & 1ong screw provided with a nut in the form of a’ -

gear wheel. These nuts-or pinions rest each on a’ ball. race,
supported on a part of the" framework of the furnace, 'An end-

" less. gear chain meshes with all the pinions so that any angular -
" movement given to one is: transmitted to all. Two further gear

chains -are fitted and these are -comnected to: suitable operating :

' ‘gear, whereby' the aforesaid pinions can be rotated in the

sense required either: by hand or automatically by a Thury

The electrlc current is fed ‘to the electrode from the

’ ~ exterior bronze ‘shell of the furnace through the closure panele,
" ‘the ‘protecting cone-and finally by means of .the flaxibles ‘4o . the

eally driven commutator fo-llowing a pre-arranged o6rder, but as ' '

‘ ‘already mentioned, the groups and 1ndiv1dua1 feed screws may be . )

operated independently.

The. electrode ;. measurlng 4045 m/m' diameter and weigh:mg

‘ ':“some 80 metric tons, consists of an external shell composed, of

~ twenty four ‘pre-baked carbon. sectors per. layer. These sectors
" are locked-to one another by doveta:.ls, and_attached to a circu-—

. lar steel. basket—like ‘core by means -of: transverse: bolts. The :

. 'joints between the’ sectors are ‘made sugar paste;: protected
.. on the outside surface by a 1ayer of te and’ owdered
,asbe tos, penetrating to'a depth

- On the third or top floor the suspens:.on for the electrode el
- is arranged, as also the four: suct:.on fans for exhausting the .
- gases from- the furnace.----These have a capacity of 10 cubie .-
*_'-'metres eech per Second and suction head of 125 m/m water_cglmnn. e

- of” ‘up-and. down movement
. isa wedge-shaped piece
- means of-a right and 1eft

" contdct plates. me‘ee*p]:ates"ofwhichwthere«arewfortyweight, : -
are of bronze,. water ‘cooled. The plates. consist of two. parts.
 The inner part is shaped to make. contact with the wall of ‘the .- - = _
“~~electrode, whereas the. outer part, which is inclined to the -

- vert::.ce,l .rests in a‘-ring of conical section, complete].y eurround

rzng 1s*-held“by twelve ,spring suepensione

the conical' ring 10 .
‘new: poeition, where the .
: and T ght hand S
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A 2800 KW per 1000 Kg. carbide us:.ng the most recent S
: igproveménts in the furnace.’ : S

2900 KW us:mg Porto—Margiera type.
'I‘hese figures refer to carbide o:t‘ 285—290 litres acety-.-

E . lene grade, using ‘Taw. materials.

ea0 94-95%
2 - Coke containing . 110‘% 1245 ash

‘ It J.S advantageous to mix good anthracite with the coke in-
the preportion of 20% to 33% = o

o With -materials as. referred to a.bove, carbide has been pro-
. .duced continuously up to %40 litres acetylene per kilo, parti-
: ‘cularly when operating at about 50 volts.-

: The opim.ons derived from conversations 'ith some of . the :
French carbide makers: on ‘the merits’of the Miguet system varar

y__considerab]y, and may be Summarised as follows.

(a) It is cons:.dered that the system 18 not economically
applieable to very large units, and that 10,000 to .
" 12,000 KW is probably the maximum economical size. S

| (). With first rate Taw. materiels an exceptionally high
’ ,grade of carbide can: be produced.

. _,,'('c) 'Due to the’ special arrangement of transformer and
_, : conductors the electrical efficiency is” exceptionally

_(d')_inhe system which ie extremely :mgenious, involves a.

' M. Miguet stated that the bottom of the electrode approaches
‘4o about. 85 ¢/m from the bottom of .the furnace, and is about ‘
..~>15 c/m clear of the molten: carbide layer. S )

. With raw materials of - the: grades above—mentioned, the

= ‘furnice can'be kept in- continuous: operation. for. approx:.mately

o Pive months ‘without. any major, overha.ul, and with Taw materielsl
: “ of first clase quality up | to one year. T R,

i It weuld _appear. that the Société Electrometallurgique de :
Montricher has installed'a large “mumber of  furnaces according to”

. ‘-_‘-f.-,the Miguet and M:Lguet-Perron gystem, -of which the aggregate power
. amounts to approximately 250,000 KW. : The various 1nsta11ations

b are as follows---. o

e Franee} .
~Frapce =
‘France

" France.
j:;'.eFrance LT

; greetwdealwof«gear ~mich-of-#hieh~is-of-a—more-or

1 less -delicate type and in&olves more upert super- .’
vision tha_n is ,_thev case- with the cornmoner types of

: ‘»jReckoned on therf_lbasis of carbide 'tonhage the M:Lguet"-; i o
.-/ sybten is.more:costly.in -installation than the more:. . ...
,'V'_‘;“common }_three ‘phase furnace with ‘SBderberg type .
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General Remarks on Carbide a.nd Cyana gde RN

The carbide and cyanam.de 1ndustr1es in Germany are both
- old established. Indeed, calcium cyanamide was -discovered

‘in Germeny by Drs. Prank and Caro, and the first industrial
. Plants-date from about 1908. From t&us ‘date up to the pre- .

- sent day the most noticeable features .are the great increase
'in the size of carbide furnaces, as &lso in “total production of !
carbide. . This has been- ‘brought about by the discovery of
processes by which acetylene may-be synthesized into a large
* “number of organic compounds, -some of ‘which are of great im-

e portance in. the. manufacture of_artiflclal rubber and rubber-

© like compounds, as also plastics and resins. 411 such, pro-
.+ . ducts were of paramount importance to Germany in her war = -
. “effort, hence the great increase in. the este,bln.shment of new

‘ factorles for the manufa.cture of carb:.de. S i

»',—31."-."

' in competition with chea.p ammonium sulph&te produced L
’ ;?ogemgia andmgenhydrite. It is very doubtful, however, ii‘d 'bhe'.---;
-new plants, and many of -the older ones which have. been ax(“.endf y -
‘could be operated economica]_ly, and presumebly a great part of
“the German carbide-industry will be perman_ent_ly shut donn,

" boounents ‘amexed.

P 'Data. relating to German ca.rb:Lde furnaces
up to 1930 ' ’ :

Da.te relating to carb:.de production i.n
_-_Germany and German occupied -countr:.es

‘ fr or- during th,e war per:l.od the followmg may. be‘“c1ted-

Location._[ o _ ST Metric tons productlon 1243

, Schkopau | Ll 298 256
cmuckenberg O ML T L 99,015

Dl The total tonnage avallable to Germany from fac‘borles within
the Re:.ch or in occup:ied territories‘was 1,513,190 tons.

S It 1s repor'bed that attempts have been me.de to construct
.carbide: furnaces of up" to 40,000 KW capacity, but that' resu:lts

77 have 'indicated that the most economical end. convement umts - L F

i hould not exceed 25,000 KW. :

Among the fa.ctories of" large ‘capacity- bu:n.lt shortly before

' ‘_r\ for years 1943 - 1944’ e L
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Sodium ¢ de
- at Ludwigshafen -

. gIoS Trip 399
Inv‘es,iiget‘ing'}personnei:v Lt. —001'. W.‘G. McBni"ney'
o .77 Lt.-Col. GoWo ‘Sinclair
Lm0 T Lt.=Col. H.S. Sutherland
"""PerSOnnell in’c'ervi’ewedé ‘f‘ -",'Dr. Ambros, Director and ‘
T e Superin'bendent Orgam.c "

'I'he manufacture of Fomam:.de, which is: carried out in

| enother of the I. G. factories at Ludmgshafen, was: not investi—

gated. R =

e In the presence of ammonia, and under defmite conditions

of temperature etc., forme.mide splits up 1nto hydrocye.nic ecid'»_

and '&tﬁrf’ el PR .

;_\ 21

— I-~ch'i+"ﬂé°

'_ Chemicals™ RS

' “;Dr. A1ty Principal Assistant

. to above’ * o
Dr. Pfe.nmﬂller, Superintendent‘

~of. Cyanide Manufacture o :

: This plant wes visited and inspected between the l4th and lBth

June, 1945,

The cyanide part of the I.G. Pl&nt at. I.udwigs' '
destroyed by bom'bing. bu considera.ble ﬂortio

" the supply of fuel, "p'oir

l:. . mfari&le. .. . 7.-" G

In\ two of the pls.nts 1nstalled at Ludw:.gshafen the same

o ’.l"'_general procedure is adapted, although the actual equipment is .
- different, one of the plants being ‘of much older date than the.
T jother. In general terms the sequence of operations is as e

‘rmgs,r_ «
olus‘Alba (2 n/m




- 54' -»

T L I »ﬁ}rd:»-P.lfahtgthallﬁd‘ap Ludwigehafen, ‘but-only on &' - - = '.
. Pilot seale, the process adopted is dlfferent, - In this . . -~ f . — Plank
ess ammonie is not used.  Instead, volatilised formamide .. B R
ssed rapidly”throgh a battery of iron tubeg heated toa ~ = X o o

 Yemparature of 370° - 400° C. and kept under vacuum of -
! Tt of theirlength\vuthironcores,sothatanannular o J KastneKellner,Ammoma—-Sodnm :
e-s provided for the pagsage of the gas; thereby promoting . .. -} . = "Schlempe" process frofL gughl beet..
ontact with the heated iron, which acts as a catalyst, - -~ . - " . T L e TR
action-is:stated - e slightly endothermic (- 25'Kg. .. - ‘ « : L
r X rding 1o reports. conversion to KON an
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.. | SUMMARY \
The "Ghemische Werke, Huls", of I.G. Farbenindus-
trie. in the Buhr area has been the first: successful.
- commercial producer of acetylene by electro-thermal
‘eracking of hydrocarbons in natural and refinery tail . R » ) :
 gases. The total production of .acetylene in this o o . N e K -Preliminary Purification U
_ ?lant has been approximately 200 metric tons per. day = . R ST - o
(97 nercent‘CQHg) for further use in synthetic rub- ~ R I TR RS Y ce lene Becove ...'.'.'._.._"..“f
=" "ber manufacture. -The. plant is .virtually undamaged, o I T o ‘ \37,1A ty 7. e
and technlcal information was-obtained from D. Bau- _ S SN e o ‘cetyienb'Purificdtion _._.._._,,.,,.’ 
mann, chief chemist, who hae currently assumed direc- el RSN v e o : o
-tion of the works. - .. _ L N ‘

a In that the overall electric power requirements ST
- of this procegs zre estimated to be approximately the~ " T _ : . S o = B
. same as for the’ carbide process; and in ‘that other - j ST T e o e e ST
factors such as the costs and availabilities of dif- & - . R e ' ' o o R

. ferent .types of plant ‘equipment , various raw mater-
~- 1als and by-products, etc., differ from Americyn in-
' .dustrial economy, it is congidered ‘that further de- = .
Ttalled economic studies of the process might ‘be de-; ST
Esirable on g’ long-range commercial basis. . :






