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— RESTRICTED-

AKI‘I"'N - GESEI.LSCHAFT FUER SI‘ICKSI‘OFF’DUENGER
" KNAPSACY. BE I KO"'LN G"'-HAI'Y

'The company is & succesor of the former "Kalkstiokstoffverke,
‘Westerregeln" founded about 1907, It was teken over by I.Gi Farben
probably  in the 20's and ‘is- today a fully owned subsidiary of I.G.
It ras only.one plant which .is _said to be the largest ‘aingle carbide
manufe.cuurmn- unit in Germany, but owns one ‘subsidiary "Kalkwerk/
S‘aronberg/hunsruek", & limestone’ quarry and 1lime plant. e
~2—~»woaum.--rz~xﬂozv. - : | A

) = : ;
: The owners, I. G Farben, are represented 'hy a directora.te of 3.
con-aosed of the following: T o
EEPRRDR = . DryMax Baohmnn, Cha.i.rmn
o R Dr. Eerl Weibezahn..
o Dlplu In"'. Hans my‘r

of +hese 3 only Mr. hayer reaides at the’ plant and holds the -
posxtloq of eneral Menager. I‘he two non-resident directors are
occupied v.1th corporate-and -commercial- matterss  The' plant management
consisted of, besides ¥r. Yayer, the Genersm}- Hanager, of Dr. Robert
‘Herals, Assmtant Lanager, Dipl. Ing. Frederic We Arnet Works: L’ana- »
“ger, Dro Relf‘r1n'\-er, kCh:Lef bhenust. Ry L } L -

, Tbe orlgmal mvestment wa.s Rl 16 000 000* the velue bei‘ore bomb-
1'15 was estmated at RY. 50 000 OOO.' : R : : .

3'.‘_ QOLB DAL'AL:E. : '




44 _PLANT, .

8. ¥ mufac tured Produots.

"(1) 'uaJ.Oium .oarbido.u.nu.............25 000 tons/mo'
) Of miah was. HOIGOoooooooooooooqoo 5, 500 :

(z) c‘loim Oylnlmidd.uuu....u......lo 000
1 a1l of whioh was sold .
’ c“b’.dﬂ u.‘d.lo0.....!.00!0000000000 7,500 )

T{(af)‘.'}Ma“zd‘hyda.noocoooooouoaoooooaoooo 6, OOO LIRS
~ °£ mioh WS 'oldtl'oo.hoaoooaool- 4,000 " L
Oarbido und.u..u.-...............12 000

(4) ‘Aoetio Mid.yopcuoo-a-co-aoo;cc:ncoa_~ 400 ,": :~v " ‘
TR Aoetaldehyde Uﬂedocoooouocco-cooao' 300 M

‘(5) V,"Acetio ..Qid - aoetic ﬂ.ﬂhydrideooaooo 1,400“ o
T v ;‘JAc‘ﬁlldOhydC uaed....ltollloootl..ll 1,000 -"". N o

. (6) ,,-ACGtOBOQQ.....-..c..;.;...uv' -noeo;o;t 400 cm
Mﬁtlldehydﬂ uuedooooooc o’~o¢o-ono 700 . " LT

1‘000 ]" ' "‘ g

(7) » FGI'!'OG’.liOOIio'Iooocccoto-oco.-m-.o-
(8) Aobivated charooal...‘_.;...n-...u.-: 89 i " N " . s K
Ro.w Materiala and Servioea. o R

Quant ihy/mo Cos t/unit

':%Po» ‘or (purchasedbfrom ’lhienisch— R e ."‘RL' 1.2-1 7/
.eanuphaliaeh mlootricihat “erk) 105,000,000 K'"II KWH :

"“Sueam (purohaaed from R.H.E. R e b
: Werk) O T so,ooo 'cons RM .oo/eon‘

) "_}"ater i‘rom Erftbal 5 km ;; ’RM .015/tonf




vt ."°°"’m°“-"---°1’m¢dé§:—!9i9-nu¢,a-dhn& re prapered

. .24 pts a_"hhmoite ﬁml
24 pts coke - '

32 pts. ar.uhreni& 1" sizo
- 20 pts pﬁ'.ch and- tar

" The mixture was pi‘imed with a light steel caaing octagonnl
lhapcd 1050ma in width and partly graphitized. The partly formed -
- electrodes were then mixed into holders where the graphitizing tohk
place by heat oonduotion from the furnace., The electrode travel -
into the furnn.oo ‘was 40 om in 24 hours. The electirode’ consumption
“was 30 kg per ton oarbide. -The raw materials, coke and lime, of
‘nut size, were m!xod in a ratio of 68 to 100 ‘and charged continuously
into the furnsace, . The carbide was discharged fror the furnace inter-
};}m:lttently by tapping the. furwo with iron bars used as auxiliary
electrodoa. The molten. ms ran-into:a kettle, mounted on cars .
—and-holds 700*kg~ourbide It"lond:fiea"and“"cb'&r’a”mhfn 20"71‘6”\3?’5"
after whioh .it was orushed.” The coarse material was “illed into iron
drum fdr n.lo ﬂhile tha finer mterial viu for home use. S o

' Two of the new !‘urnneee are oovered for reoovery of gu hav—
ing tho fonoﬁng eompoaition: = B : -

W-o-o-....agL
S . 320000005001 /0 . )
T 002... esi s .9% N ','

: No ohgmeaz utilization of this“gas had béen attempb od ‘but
: 1t was uaed for drying anthraoita and coke, each containinz s.bout
~18% moilture. S : SR : ‘

[N LN
t

Ram matarial usod por ton carb:ldet ff",'j. . ~

“ Power -7, ms .012 -,.017/m
Coke from Ruhs RU20 - 2260k

‘Anthracite from Ao.o 3:=19/bon’




—CaG,{»—NgaﬂyﬂaaGﬂa‘0—G~is-exethernwﬂrand-does~not—requtre‘heaxfafter
starting. A temperature of 700°C was reached in the furnaces. .The
oatslyst consisted of" oaloium chloride and- caloium fluoride in case -
of the tunnel furneces and of. calcium chloride alene in case of the
contlnuous rotary furnaces. o B i . - .

(e)> Batoh Proaeas in Tunnel Furnace.

6 tunnel furnaces are 1nsballed, each, having 8 capae-

1ty of 25 to 30 tons 24 hours. The cerbide was- finely 5;bu1d mixed
~with- the’ eatalyst Zp CaCl and ‘o5% GaF filled into steel boxes; -

and conveyed through” the urnaces “on trueks. ‘5 kg calcium nitFate

‘vids edded to eaeh box ‘o ‘bring - the material to reaction temperature.

Vitrogen of'high purity was passed,. through the furnaoe counter . :

»currently.- The boxes-containing’ cyanamide on leaving. the furnace wers

allowed” to cool, after whidh the eontent was ground, ecreened and

.packeda TR N SR :

\

(b) Continueus Proeees (See Sketch).v.:v

s i fThe eontinuous preeess for manufacturing oynnamide
represents a decided advance in the arb.:;1, S ,_-~“ R

. The eontinuous furnace, 4 of whieh are. installed in Knapeaek
consists of a rotary ¥iln of 3m diemeter and. 13m length, proyided
‘with a speoiel ‘brick lining.: Fine grindinr of ‘thé ocarbide was un-
‘necessary and a’ oarticle size of . +3=243mmWas, autiafactory. ‘1e6%
CaClp was added &8 oatalyst to the: carbida, ‘whioh was charged- with
the furnace through a feed hopper, . Nittrogen of 99¢5% pufity passed
]through the furnace ceunher-eurrentl .*?The finished oyaﬁamide wag

ifMaterial over. 4nm siee went to 8 orusher, Was re-
' £ “bin, The‘standard paekage was’
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1 ‘»1’:

;_ gzg _Carbide &mker o S U
oo L2) " -Feeding Apparatua SRR e C T
F » w. (8) - Rotating Purnmose (2.38 Bm) , s o
S " (sa) Furnace lining -
" 7 (3b) -Pyrometer :
(4;_ - - Bunker. . . .
* . Cooling Drum
..~ (6) i Pipe for Heating up Gu
.. =247 Vent for normal: oporation
;..v_;_;.ce;  Dramdrive . SR
BN -"'Chazn drive o D TUR R W S

| (3) Ferrosilicon. f .-

P R.hainisch Westphalheh Elootrioitut Werk once operate& 4
ferrosilicon. ‘furneces-which wers. built 4a-1915,° They were taken _oyer.

m;:mby«Gesel-lsohafbﬂfner*Stickxtoffdﬂ'eng’er""’d"Z_f them were operated at
: 4,500" KW each,  The production was. approzimately 1,000 tons/mo. T

ftv Raw ’maberial used per ton ferrosineon:

N e Tt i. : cc&lo.ooooocoo-ooo-ooo .7 tons
B " LA T .f, »‘i,}lqua.rtz“.....-.un...l.z o : -
Iron borings...u”.u q7 " L
: ’EIectrOdOSQQo oocoooooo '




1 I‘ower where the vas was. washed with chlor:lxxs wator

containing 1 g;pl 012 '. I e f-.

2 Towers im series for waehing with 4% oaustio aod;
. solution, Dimensions of all, tcwera - 2m di.matat‘
'vIOm height. T - ,‘;i ‘; - v , L
1 Short tower of . seme- diameter for mtor removal. L
3 'Capacity of purification uysbem 6000 obm acetylene/hr.

" L il

(U) Acetaldehyde.

- The installation oonsisted o:l‘ 6 generabors of lm diameter
and 13m heivht, rubber or brick- lined and i‘ined with liquor of the ‘
following compos:.t:.onr _ . . . S

10% Feso4 .Fe2 (304)3 togothe:' wibh pure Fe? (so4)3.

The sqution was maintained ‘at: 507 in feﬂ'io ‘and 507 in ferrous cone
Wcrby"partiermw}rdfavra’r’éhﬁ“” xfd’ ’EI'“ on’ ’ﬁlﬂx ai[r. T‘E 804 a.nd. e
oatalyst conten’c wes as "ollows: o SR R O

307 so4 (tota1)
17 Hg (as Hg 804) ' .

s Acet,rlene was- passed through the tower a.t ‘A ra,te of 1400 obm/‘hr'

- 6f which '800-1000;:cbm are‘absorhed. ‘The exit’ gas ‘¢onteining & mixture
.-of acetal dehyde and’ e.cetylene wa's stripped by.. pasging through a tubula..
'~'coolq,r (zas in° j;ubes » water mrahell) thence through a,wash tower and -
'to waste. AU ; ; S

‘The product consisting of crude aldehyde as 107 aqueous solu- :
wtmn we _conuinuously distilled in ‘4 column 5l : R




S (- . rgte ﬁ‘manganese—pmoeu—for—produeﬁoret—*“
.acetic ac1d onlys, - A dehyde at e rate of 700 libers/hour mixed with -
oxygen was fed to an aluminum 1inéd. tower, 6m diameter by J.On height.
vat.alyat was mnga.neee aeetate. : . M

s (b) A new syatem was a batoh mrocess for aimlta.neoua S

_.,production of ecetic asid and aoetie anhydride, using’ cobalt aoetate T
‘and. dopper acetate as a catalyst. ‘A eylindrical vessel of 6 otm cop~ . -
-tent equipped with agitator .and cooling co0ils was. filled with .700" Hte” :
acetic acid containing the catalyst:- 10kg cobalt-acetate and € kg ik
copper carbonate, 1600 liter aldehyde was added €o the catalyst mixture
vheated to 40°C vmile oxygen wag. passed bhrough for 4-5 hoqu. T ,

. .,rude productL —Acetic a.n.hydride Cew 337ﬁ
: T Watker o 10/0.,
Acetic Ac 1d " 577

Tbe crude produot waa purs,ﬁedmby Acuumﬁdiatille.tionzm—-m

et !

‘ lst Step - Water and pure acetio e.cid were driven over 1n a
columics 12m height, lm diameter, built of high.silica iron-(Duriyon).
The ‘bottom consisted of a miz’aure of 40-42% aoetic anhydride, aeet,’m
acid plus ca,el‘/st. Tl e U T . gy '

‘ ~ 2nd o..en - The . overhead of pure aeetio ao:ld and Water wss eon—
_'centra‘r.ed by vacuum distillation to- 95,. strengbh and uaed for ma.nufn-
’ ‘uure of acetone.‘ E _ RSV

- sx'a St-,eh - The remainmg‘ mi:;ture of 40-42% a.oetic anhydride, .
acetic aci d e:ﬁ catalyst was’ ‘freed.from the’ ‘latter: by vacuum distille- :
‘tich.. It is *-b an’ ready,.-’ for sale or conversion into acetic aoid or ‘
;v:.ne ar. e o : : R :

s
h

. -»o‘«;.l]s i’or s’ceps 2 and 3 e,re s\ame as fer Step,i. L
Producbzon: Aoeéic acid --400 tons/mo e i
G Aoeéic acid agetio anhydride mixt:ure 1400 tons/mo.~

(7) Acetone.:

i,cid (957) was eporized a.nd t,he"""" apers heated to
“fire furnace,‘
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_n____wn_ggbelyetwl__lQ_lﬁmmlsize_pnmice_parkicles—we:e—ampregnatedv=
with a solution containing 100kg acetic- acid and 100kg cerium acetats
in 500 1iter wnﬁer and drzed to a cerium oxide content of 10%.»-

The annular reaotors had a concentric _8pace of IOmm for cata-
1yst-chamber regardless of -length or diameter. Five reaotora of the

:fbllow1nv sizes are installeds .- . Lor T '

Y

(A)- 1300 liters catalyst volume - productionﬁof acetone - 200]
(c),FZSQQMme _ "zﬁ 2 | } f:Al; SR » ib ecetzzzrégg.
(°)5-15069 *'j.':;;" -_ 7,Thul : " ‘6' l'v'V ace%gﬁzré%;;
(d) 1500 " R R T Ace:;;:régg'
(e)' 2000 % w e " o ;;eii;irégé

: ' f’“f “,ggt R T llter/%r‘

: Capacnty of all 5 reactvons. 8ac tons/honth. Loke oven gas was’
used for firing (4000 cal/cbm) ST . .

‘ ' Dlsblllatlon. The crude acetone was” dlstllled conblnuously in 2
"steel plate columns the flrst one with 4e, the second with™ 60 plates.

Ylnld. 100p of theory. - :.: “l b}lwcn, ,f

L3
H

Laterlals of Construction.

. e . ‘ ‘ : L
Kettles, colls ‘and- pipe for handlinv acetlc ac:d 1iquidiaﬁa3v&§:‘

ors up to’ enterlwi tke heaulno furnace - alumlnum.‘: T

5 , Tubes in l4rg@:r;,or hnatlnv acetlc acid vapors=-.sta1nless

steel. S "_,h S e T e e S »

REAI Raw materlals per ton aceteldeh"de, acetlc aclg, acetlc anhy-
drlde, acetone. v : o S : Rt




_(8) " Activated Chercoal.

S Apﬁroximately 150 tons of activeted charcoal were ro-

ncxe:edfpép—mnth—as—by-ﬂprddi:dnﬁsﬁ‘tbf@ nydrochlorie acid - were

used in this recovery, '




092"
006

B ) A 1 &
gof- " og9
_ ST oL
e - .sT8
182 — e
Ls§ . - - g9z
-..J, S T 00L

.- S04.02 . 68261
0 gaT 02
- ¥28 61
CB0L LT
- T18% AT
90 T
¥29 01
95L ¢
. 865 .3
-0opT eT

[>]
o
~4

P -
. i - .
g Cor o008 T oosT o ogpet
LY 082 T 502 9T wheL
296 - . 0882 . 3T SYEL|
Cevp . - os9 e B0 €2+ 2H6T)
696 . gav 109 2 Tp6T
T A S66 1z . Op6T
6
8
w..~

o
(o]
o202 02

6=

[
=t
~

£

o p
[=2]
e

<«

4O < LD O
o -
~t

CHAHANND Y P00 00N
o

O

o
~t-

rtYLooo

ossptsseor

uoor 14

odaa]

¥

apTweuey

~Ungoye)

p.

epIqIBy




