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I.G. FARBENINDUSTRIE AG

1.  INTRODUGTLON

Thies plant wos visited on 10 Hay 1945, It has been
very badly danaged by bombing, although it is estimated
t¢ have remsining 15% of its %ynthCulc ammonia capacity
or 15C T/day. Information on organic products of this
plant was supplied by Dr.dJdohann Giegsen, Director in
charze of organic work at Leuna,

2.  PHOCESSES

2. The ohiﬁf'organic compounds made ~t this vlont
were ag followss

Methanol, isobutanol, snd hirsher ~leohols

Tubricating oils (from ethyleue)

Phenol, cresols, xylencls, pyrocatechol, =nd
regcreinol

Cycluhexfnol and cyclohexsnone

Spsilon amino caproic 2cid (an intermedizte
for “Luran®,the IG "Nylon V)

Addipic =cid

Mceohols containing up to 10 carbon atoms,
with trzces of Cqs alcohols

Tri-hydroxymethyl ethane

Iso octene ‘

Mkylate (Referred 1o as BT 120)

Mersol and Mersolaot (scan substitutes, made
from » Fizchor-Tropsch oil fractionj

fdehydes (e.g, Iso=butyric Aldehyde)

Baters from adipic acid nnd Leuna alcohols

felds from the =1cohols

Fonge, di-, ond tri- methyl amines

b, Lursn was not made ot Lieuns, the intermediates
being shipped to ~ther 1IG plants =8 Tandsburg, Berlin,
Premnitx, and Volten,

c. Triethanolamine was mnde by IG at Ludwigshafen,
put not at Leuna.




d. A glycerine gubstitute was made here, by condensing
form-aldehyde with propionaldehyde in elccholic solution
in the presence of calclum oxide.

Cal
CH,~CHo~CHO + 2HCHO =) CHZC(CHy0H)g

The resction was cerried out at 30-40°C by merely mixing
the reagents., It is very rapid and strongly exothecrmic, 80
thet cooling is necessary. - The product was filtered off,
washed with i~butyl ketone, and crystallized from weters
It wes used chiefly as a glycerine substitute in making
the alkyd type of resin, under the name =3, '

e. The Leuns plant made no »hosgene, diphoegene, or
other war gares. “

f. The Leuna plant did no work on the oxidation of;
hydro-carbone. :

g, One of the important products made at Leuna was
a soap substitute, or sosp extender, This was made from
a special fraction of Fischer-ropsch o1l known as Kogasin.
which was the frzoetion heving o distillation range of 230-%3u7C.
and an aversge chain length of 1& ~orbon atoms., It was a
straight chain aliphatic compound, with no branching, As
received, it contrmined both oxygen derivatives and unseturatcd
compounds, which were eliminated Ly catalytic hydrogenation,
using a nickel tungstate catalyst, & pressure of 200 at.
and a temp rature of 300~-350°C, uy this procedure was
obtained a mixture of siraight chiin hydrocarbons, conteining
the compounds from CpoHog to Cyglzg, but chiefly CysHzd.
This mixture is then treated with sulphur dioxide and )
chlorine, while being irradiated with "ulira violet" light.
The temperature is held nt 30-40°C by means of an external
- pipe-type heat exchenger. S

The reaction is as follows s
' a S light o
CoHppn,o + 850y + Clg —= C,Hpp,7850pC1 + HCL

and as secondery recction

T

&1

S _ 5 |
CnHopnt1800Cl + 50s + Clg .y nﬁﬁzn(50201)2 + HCL



The reaction ig carried to only 70% of completion,
as too mueh disulphonyl chloride is formed if it is
attempted to rersct more thm this percentasc of the oil,
The product wee, for the mogt part, shiored to soap
makers (who seponified it together with their other
soap making moterials),

A eresol ester wae olro vropured Irom this sulphonyl
chloride =nd used to plagticize polyvinel chloride., ~lso,
2 small smount of the sodi-rm =:14 (ﬂersolat) waz made by
gaponifying the MHersol ot 70°C with 107 HaOE solution,
The resulting solution of scdium alkyl sulphonite was
allowed wo stend $ill most of the oil separsted, the clear
aqueous’ tayer being then drown off and dried on a drunm
drier. About 5% of +the o0il remained in sclution in the
aqueous layer, and woe steam distilled off during the
drum drying operztion., The recovered oil contained
chlorine derivatives, ond wss further chlorinated ma
sold for use as o solvent,

The finished sodium dlkylsulphonate was sent to
Schkopau for use in the prepsration of polyvinyl chloride
emulsions. Jccordingto Dr.aesen, the Mersolat should not
be conpidered 25 @ zoap but = solvent, but which it is
believed would bé more sceurstely referred to as o
dispersing agent, The 2quipment in which +the nroduction
cf the sulphonyl chloride wre eceryried out congsisted of
20 vertical steel towers, esch approximotely £0 feet high
by 8 feet ingide dismeter; the bottor or resccting section
of eazch of there conteining 16 ;lass tubes 7 inches ingide
diameter running ~cross the steel cvlinder in n horizontal
position.  In esch of these thore were placed. aix 40m60W
daylight lanps; that is, the tyne which start on a tungsten
filement and then opernte -5 o meroury vapor light., In
order to tranemit as much ultrae violet light oo vracticable,
the glass wubes were made of Moinrnmal® glaes,  The reaciing
scetlon was 8 feet high., The entire stcel oylinder and
ell pipe lines were lincd with an 2cid resisiant resin
of the "Haveg® tipe which lagts From six meonths to one
year. Whe upper part of the re-ctor wos filled with
rings of this same resin, In opersting, the Kogosin was
circulated from the hottom of the renctor throush = heat
.exchanger consisting of water cooled six inch pipe also
lined with "Heveg" and was returned to the top of the
tower, Chleorine and sulphur dioxide were passed in ab
-the bottom of the reactor and the hydrochloric acid, mixed
with sone excess sulphur dicxide, passeéd off at the top.
Circulatiorn was brought sbout by means of a.cembtrifugal
pump with'a'porcelain'impeller;'&nﬂ the valves were steel
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lined with "Hoveg', The lining of the towers had at
first hecen done by using thin shoots of resing cemented
in place, but this hd not boop Dound catieoiceiory 2o
that they had switched to tho e of 2 golution .pplied
by spreying while the eguipment w-os heated o o temperature
¢f 100-200¥C; This Irt.cr vroeodure hud been found quite
satisfectory., it Leuna they h-d made 4500 tons (metric)
per month of Mersol prior to the damaging oi the plant
by bembs. This would give .a capacity of 275 tons per
month per tower. The product ne made contained 30% un
reccted oll and zbout Y05 of sulphonyl chlorides, O0f the
70k, B0=-60% was riono~sulphenyl, the rcemainder being a
mixture of diezand higher substitution products whilch are
uscless in the somp which is made frow the Merscl,

h, Aldehydez were made ot the Teuna plant from the
alecohols produvcerdt there., ‘

1. Patty acids were node s this pImit from the
highest fractions of the «leohols remalning from lso-butyl
gleohel manufacture by coustic fusion md nrecivitation
with sulphuric zeid. Some of these fatty =2cids werc
esterified with trimethrlolethane to form - caotor oil
subgtitute for use as o plasticizer, The romoinder was
shipped 1o the IG plmt at Griesheim, where the cobalt
ond manganese selts were. prepnred, These nzlts were used
28 driers under the trede name of “Solagen'.

e Comtrary to one report recelved, there hind been
ne work done of the synthesils of henzene ot Leuna, The
work referred to was due to & misunderstanding; it had
been directed toward the production of benszine, or motor
gasoline, -

k, At the Leuna plont alanine (1 aminopropionic =cid)
which they termed "alkazidlauge” im used for the removal
of carbon dioxlde from rrocess rases, This sclution absorbs
COc when conl -nd wwder pressure, and relosses 1t when hernted
without pressure, -

L. The alophatic amines were made by the usual
procedure of reacting tl:¢ sleochols with asmonio in the
precence of a catalyst, and were shipped to other 16
plants,; chiefly to Imdwigshafen, for furither processing,

m, Adipic zeld wns made by the route phenole
cyclohexanol~cyclohexanone—-cyclohexanone oxime-~caprolactam-
adipic apid., - This route was preferred to 2 ginpler
one as it gave more by-products and intermedict e products
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which could be used as the raw moterisls for other syntheses.
n., “he only resin or plostic mode at this plant waz
of the phencl-formaldehyde type ﬂMepasin).

0. The production figures for January, 1944 are a
approximete mersure of the capocity of “iig plasnt before
it wns bombed; and the organic producis ore listed in
the following trhble. ‘

Product Production Fraduct Production

T T petric Toms Ligtric Tons
Crude methanol 15650 %933 oil 728,1
Crude i~-butancl 14690 apinile {Jichsen)oil 117.8

Refined Methanol 11287 Cutitingolil 28, 1++
Anhydrous ¥ 437 ilachine oil 77,1
Dimethyl ether . . 75.8 Hydraulic oil 32,5
Propanol 502.9 Mesamoll 3508

Dipropyl ether JA++  Welchmacher v

- Crude i-butencl 113%,6 Thicecompounds 2.7
Refined 845.5 Methylamines o8.0
Pentanol 216,72 1~Butylamine 1.6
Ketoalcohols 7.0 Other omines 12:6
Other alcohols GG L7 Catelysts 277,11
Intrasolvene (Butanol- ‘ Meposin 4300, 0
Penteancl)  633.3 Mersol,D,H,50 4888
Formaldehyde ‘ 114,9 Merscolat ¢ lersapon 89
Tropicnaldehyde Bhon ivdrochloric aeid 1405
ther aldehydes . » B4+ Lthyl chloride 189
Trimethyloleth=ane 80,0 Dichleorcethene 12
Ketone oil 179.64 Carbolic oll B4l
Carbon Dioxide 111,53 Phenol pure & crude 842
i-Butylene _ 3.9 Cresols 498
i«Qctane ‘ 486,7 Xylenols . 287
ylAlkylate (ET 120) 1693.7 Crude catechol «B0
~Arobin Hha1 Tech i 3}
115 olefin & polymers H1.0 Oxime (ecyclohexanone) 240
X~Noral 11.6%%  Lactem( ~ 158
Adipic Acid - - 95

++ Februesry fipures. No Januery production.

x1=The last fraction of the catalytic cracking process,
hydrogenated,

x2=A special fraction used as a sclvent for insecticides,

¥3=A polymerized ethylene lubricating oll. Two grades
38 90% and S8906 were made, with Pngler viscositlies
at 1009C =f 3 & 6 respectively.
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B RESEARCH FR0GRALIE ~ CRGANID

. This field oi invesltigs ion wae dhe proviiee of
0 who, under Dr,Gleren, wag responsible L
Dr.Herold, who, der Dr,G y ble Llor
the folloWan genoral PYOQIenine § : '

1. Devoiopmunt of new ugeg for high molecular
weight alecohols, -
. Finding uses Ior phenols, cyclohexanol, md
-'cyolohpxdnono - -

3. Develorment of now o_twlyqts for the synthowls
- 0f i-butylenc, :

4, Improviug processes for the extranction of
" phenols,

D e Improvad nethods oy the mmufacture of malelic
anhydride, adiplec neid, and cther intermediates
for »nilcsties,

6. Devolomaert of new nut,lv ste Tor olechol
synthesos, : .

v, S. CALCOTT,
CVS, Hq ETOUSA




