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partv €
conventional lines. His present large ‘expellers which-
‘handle 48 - 72 tons. a day differ from the re-war‘expellers
‘in“that they have a slotted ba : rm
section instead of a perforated: In': xpe lers
copra could be expelled down to about 25% 011 conten
gfter. the first operation and-down.to.about 13%.0il after -
the second stage. "Apart from these changes there were no’
new developments in the design of their oil mllling plant.

~Phe steel uged for the expeller cage bars and -
~worm segments is supplied by Vohwiunkel, Altena, a copy of
the specifmcatlon has been requested. '

s Muller also """" manu“actures expellers for*treating’
the acidlfied pulp used in-the preparation of the T ‘
artificial fibre zellwolle.»




Franl:ftn" am-l&ain, -
Ing. He He eii

{2 WGF. Wametechnisc : v .
Main, G.m.b.E. Kurfurstenstrasse 60, -

:Both factories had bean dastroyad. - "Gewa" had
never, manufactured 01l milling. or. oil.extraction -plant but
rade central heating plants and industrial ‘heating plants
including installations for teitile mi ls and cable works‘:""

o contact was: made at’ target ‘(2) Which
appeared to have: been only a small factory. -



R 65% Operable

N Foundry,

R : store workshop
e bﬁI”dIT hin

E—u-—-m lo ees: L =:-;*r-'.a»-,¥~»"

‘;]Pre-war 400 - 450‘
‘“War-time} _ '

- e s e B
[ R

'Persbnalities;v‘

R. Burdewick Fabr. Director

‘ Mr«Schwartz EngineerfExtract1on'
T (designer) ”v' a

~ Mr Halke . Engineer = Reflnery
e (designer)

-Date-of. - "“,”,w”;“.,h.,wWWUW_‘“W .
- Invesfigation.., ..30th August 1945




Yo ‘l‘hey do not appear 0 haw made any- recent,;__
advancesin oil ‘milling machinery,’ and stated that. there
was little fundamental change in design ‘of ;~;their""’ .
expellers. ' _ o :

_ Meal for extra“ﬂon\-vin Hildebrandt extractors
should not ‘contain nore than 15 - 174 of ‘o1l &nd the oil
oontent. is reduoed by extraction to legs:than. l% The -
solvent losses were stated to be 0.4 - 0.5%.. 'The bronze
sieves with 0.5 mm. slots used at the top and bottom of .
the Hildebrandt extractors are made by Femspalt-Messing-.
Rima - Siebe, von Louis Hermann, Dresden.



‘Paprget: No-

;Full"l'ltle' L

Location. .
‘Condltlon of K - L p
' target’ ‘ ‘ h;~80% Operable o
-Department-in ‘,,Joiners shop -and: stores -
-which damage = -
IocaEeH:- o ) ) -
i lo‘ees' O preemsr }150 S
, War-time - go :
v o Now employed
Pérsonalities: =
| ,,Hermann Bauermeister -
o Dlrector ‘
Date of

Tnvestigation: - '30th August 1945

Bri  B.I.0.S. Trip No.979.

o ThlS firm manufactures: roller mills, disintegra-
tors ana‘ 1bblers, etc. ! S ,

N

“ ‘ Their equlpment appeared 'to be in good condition
but we-- foundvnothing new in.the way- of oil.milllng-~~
“machivery.



Personalities: :

DateQOf

\Dr Ing. Hein

» Director
R. Schmidt - chief of
‘ milling dept.

.. 2nEestlgtion:

'gzi,f”

,WMQYth August 1945 -
' B.I.0:S, Tr.i,p\l_\lp,sg{%



, . '1agrams of the‘ xt
faken froma paper "Neue Wege in der Extraktio
blfrucnten" by, Dr Ing Heinz. Gehle ("Fette, & Se
Vol.8, 1940) whic 8 8 “p

attached. After grinding and’ flaking t he expelled seed

is fed,into cells formed by the main- ‘body. .of: the: exmractor
and- moving Pperforated- pI_fes and-is- ‘moved- countercurrent

to the solvent which is sprayed in on the opposite

side of ‘the-extractor so that the tinal treatment is

given with fresh. solvent. The miscella is filtered through
juté and cotton filter bags before eveporation; these -
bags are dried with open steam once a day, cleansed by

hand and repleced.

)

~SoLVent 1688 it hs extraction process was “5tated
to Dbe about 1%.. . The, main advantage claimed over other
of cleaning, and it was gtated thet thls could be carrled
out withoutushutting down the plant.‘va~;<r _v<‘www y

o though at preeen all eeds other than S0y
beans . are expelled before , o
.indications ir the dbove’ paper. that: con31deration sk
‘being-given-to the direct extraction- (without expelling)”“
: ee@s otner ‘than: soy beans =3







Y







Loca: ibh;,

Condition of
Itar-et”

LDéaartnent in
o nich damage::

Date of . .
Inves igation'

| 'N°w empl.oyeed

”in‘w

28th August 1945x*

Ing. Kruse

(Plantﬂmanagér)

hIng. Muller
ﬂmChem. Dr Nayer.




dealing ;mth; tons. of oil’ 95@‘a dey and the leclthin
‘ hi : 524 tons: of lecithin a month were

- Fat splitting is ¢ 1ried out at this~faotory in
high pregsure plant-at _4‘>tmospheres, ‘the. capacity .of
the. plant which is made of ‘stainless steel and fitted
with- st1rring geer is 18 tons.a day.  No catalyst is

"1t wes stated that.92 - 95% split'is =
4 ’ u‘The fatty aclds are dis-,m
g_,still with an output‘bf

c f‘””om rape 0l is refined
'y;washing with ‘acetone, “the output"”wy~
Im ;‘Ilgis added to the

Eextractionwa




Employses: ~

Péfsonalities:

ng"ﬁ :
extraotion plants 7]

._gPre-war ,Z' : 1;000”
CWar-time 5007
* Now employed 600 .

. Re. Neef - bireotér

W. Paschke - Enginser

e

3D, vow ikuseh - Ghendt.”

‘ﬂ29th August 1945

_ ;»Trip'm.ﬁ979




" There are’ 71 hydraulic presses ‘which were used for .
1in§eed ete. and which had a total output of 400 tons R
per day. NN Lo ‘

" gellwolle. (artificie "J'wool) tilter cloth and’ £ilter

d-inthe.filter .presses.but. the, former....
- nferior’“_to eotton rilter eloth. .




is extracted with benzine. : The. ‘residue may be" used in
the. manufacture of ersatz coff" : :

(3) “ibhe ‘extraction of carotenshfrom palm YL

_ Theioil is. saponified with. alcoholic soda, the
proPortlons used. being'-

l part oil

2 partSWalcoholic soda T ——

2 parts water.7 8




' This’ is qarriedJQutgb a*batch process in a. cast
iron still“which’;as :an;output: of 20 tons per ‘day; - the
5T - *pressure.‘ “The : ‘yapour: pipe is‘
‘_tal (composition unknown) and the
: led jacketed aluminium: vesgels.
“e“ployed, Volknar Haenig’
resden‘) are the makers of” tne still.

'Gooling'*’
(Heidena




:’7Date of P o
oo LIV Tigation:

4oo 2

mr A.Mbrgell - Director

Mr W, Pla’ct - Assistant
manager

Mr Hildebrandt the o
»inventor-o ildebrandt axmmnmus
extraction is’ chief

" ‘engineers Away at time of ‘
1nspect10n. : :







stuffs.. VR

BAMAG units.
-formed-in- the process
asolution' .




Personalities: =

Daté of iﬁv‘e‘s‘t‘ié&:tiqﬁ‘: - bth September 194.5

Byt | . BJI.048. Trip No.979
S Cwith o

" DriKe S..Mankley :
o Mrn ”W.: H,‘N‘ G o, s sr.-;-fm.,y .










~ ~Pre-war
- Wer-time

IR

\

DrBoley 4













- materials






internally ‘withe long:s £
together.. The vacuum used:f
2 - 4 mme G T

rThe still temperatures are CES follows

lst atill - lst runnings 4 ‘; - 150 - 160 c.

2nd still) main S 24o°c° |
still) fraction =~ 280 - 290‘0.,

T

m~4th still ,,,,,,,,, pitcnﬁmw;wmm .

The amounts of the various fractlonsﬂobtained







Work on this subaect was_carri dxo‘ a0 ime
beings by Prof. “Fl8ssner, Relcngesundheit Am
~(now. at: Salzhemmendorf -

publlshed in, "Die ‘Ernahr

Synthetlc fats were also stated to be more : :
suitable for diabetios than nétural fats, the explanation
given being that while di ‘burn. the. even‘number
carbon chains‘in natural fats tog ' o

sent. in synthetic fats




'"“ng figures for the
ap‘products mnda by the

avcapacity,,‘;,p‘ -
: arkische Seifen’

Soap ‘powder’ (Krause blown) 1 ,000 i“_:'pr‘iav .
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REPORT No.13 .

©22/196

0,X.0, G.m.b.H.
Ruhr Chemie A.-G.

Obér@auseanolten

e

95% Operable

Practically noneé - plant
not yet:finished

fPrerwar -
War-time -

Needed ‘ 100

Prof. Martin, Director of
Ruhr Chemie 4.-G.

Dr Meyer, Manager
Fischer-Tropsch plaut,
Ruhr Chemie.

Dr Lendgraf, Chemist.

4th Septlember 1945.

B.I.0.S, Trip No0.979 with
Dr K.S. Markley
Mr W,H. Gogs,



| 0.X, ‘c".- Gumb.H.,

Ruhr Ghemie A.-G.

: This firm manufactures fatty alcohols by treating
olefin products ‘obtained from the Fischer Tropsch process
with carbon monoxide and hydrogen under high pressure.
The main portion of the alcohols obtained are sulphated

- to obtain non-soapy detergents. TFatty acids can be
made from the alcohols by a further oxidatlion process
‘but as the value of the alecohdls is much higher than that
of the acids this would not be an economical proposition.
The process is not therefere likely to be of much interest
to the food industry. Fatty aclds ,for the production -
~of synthetic glycerides are madé by the direct oxidation
‘of "gatsch™ from the Fischer Tropsch- ‘process by air
(see report on Deutsche Fettsaure Werke ). _

-Ruhr Ghemie I.G. and Henkels each have shares , in
the 0.X,0. process. The general scheme is that the -
olefins used in the process would be produced by Ruhr

- Chemie in -adjoining plant, the alcohols would be
prepared by the 0,X.,0. G.m.b.H., and the sulphation
carried out by Henkel & Cise. : )

The pilot plant used in developing the 0,.X,0.
plant, which is now partly destroyed, produced 1,000 tons
of aleohol per year, the production plant, the erection
of which is not quite complete, will be capable of
producing 10,000 tons per year, or if it is made

“eontinuoug” by “ehdnging the"contruction of “the” ‘converters,
15,000 tons per year.

The main alcchols made by the 0,X,0., process have
chain lengths ranging from Ci} .to C18.  As . the o
unsaturated bond of the olefins may be in various positions
~in the. hydrocarbon chain it seems.likely. that .they will
contain branch' ¢chain alcohols which may not be as good as
. straight ¢hain‘primary alcohols for..the manufacture of
sulphated detergents. Prelimlnary tests-on-a small
sample:of sulphated detergent obtained from Ruhr Ghemie_
“itidicate however that it 1§ likely to~ prove a’ satisfactory
-——-f-proﬁuct-—fﬁ*proportfon-of—iower*a&cchots*are*produced,,
in the process .and these are used for other purposes, i.e.
in plasticisers.

In peace time the 0.X. 0. plant would cost 9 million
. marks -1t would require about-100 men:for, its -operation.
~It-is-the-onlk commeroialuplantwoﬂuitsmkind i -Germany




Raw materialg‘

. The raw materials used in the 0,X.0. process are
olefins obtained direotly or indirectly by cracking from
the Figcher Tropsch process. = The Fischer Tropsch fraction
which 1g oracked to obtain olefins.is the Paraffin gatsch
fraction which includes gatsch and higher melting point
waxes., 50% of the—Fischer fropsch products are
suitable for the 0.X.0., process or a little more when
high paraffin fractions are included.

‘- . The Fischer Tropsch process at Ruhr Chemie is
operated with a cobalt catalyst at 195 C. - the plant is
built to stand 15 atmos. pressure. - The process
employing an iron catalyst would give a higher yield of
olefins but it requires & higher temperature (230°C.)

and pressure (50 atmos.). ~ Ruhr Chemie are experimenting
on the direct production of & high percentage of

olefins in the Fischer Tropsch process so as to avold the
necegsity for cracking. They operate three processes:-

(1) At atmospheric pressure which gives about io%
' olefins directly: :

(2) At 10 atmospheres pressure which gives say
10 - 20% olefins: 7
and
(3) A recirculating process which gives about
50% olefins.

The recirculating process is operated at 10
atmospheres and to increase the yleld of olefing the
ratio of hydrogen to CO present is cut down to 1/1.
Difficulty was experienced due to.the .formation of carvon
on the cobalt catalyst but this was largely overcome by
inereasing -the-gpeed .of-the.gas stream.. .. The outgoing
gases are re-used in the low pressure plant.

Before they pass to the 0.X.0. plant the olefins
obtained from the Fischer Tropsch process are disti}led

to obtaln three fractions of the following chain lbngth:-
Cy3 = C16
an.d 016 - 018

i



“‘containg 50 slotted plates. — One tower is worked at

'O.X.O. plant and process

6. -

‘ This is earried out in distillation towsrs which
are 45 metres high and 2.5 metres diameter. Xach still
normal presgsure -and the other at a vacuum of 60 mm. )
pregsure., -These fractions go to different converters
but -they may be mixed after conver31on to alcohols.

The 0.X.0. plant consists of 16 reactors (estimated
to be about 30 ft.-high and_to have an external diameter
of 1'6") of 720 - 840 litres capacity. These reactors
are fitted with cooling coils, as the reaction heat is. ,
very high, and stirring gear. They are made of steel of
low chromium content and the reaction is—carried out at
200 atmospheres pressure and 180°C. - at higher
temperatures polymerisation occurs, - The cobalt,
manganese, thorium catalyst is added to the olefins'in

~the form of a fine powder. Any volatile materials

distilling during the operation are recovered in a con-
denser at the top of the tower. The water gas freed from
impurities, employed as the source of CO is compressed to
about 200 atmos. by compressors which are capable of =
giving 300 atmos.pressure. The hydrogen which 1s uged

in the ratio of 1 part to 2 of water gas is obtained from
the fertiliser plant where a process for the fixation of
atmospheric nitrogen is operated. The actual time of
reaction is 20 - 30 mins. and the whole operation
including fllling and emptylng takes about one hour.

The alcohols formed by the reaction are separated
from the paraffins instills working at 3 mm. pressure;
they contain small amounts of paraffin but not sufficient
to affect the emulsifying and detergent properties of
the sulphated alcohols. - We were ghown samples of Cj 135
Cy7 and C18 alcohols which were very satisfactory as
reéards colour and the Clg and Gl% alcohols were .
compgratively free from odour he odour of the Cj
alcohols was similar to that 01 synthetic .fatty acids

but was not so pronounced as in the case of the acids.

. During this visitwwe were - told that the overall
capacity of the 8 Fischer Tropsch plants in Gé rmany 1s
600,000 tons per year.

The firms which operated the process were:-



37.
(1) Gewerkschaft Rheinpreuzen - Mbrs
(2) Ruhr Chemie - Oberhausen Holten
(3) Krupp f:eibstoff - Gelsenkirchen
(4) Gewsrkschaft Viotor - Rauzel
'(5) Hirsch benzene - D8rtmund
(6) Essener Steinkohle - Kemen
(7) Wintershall - Lutzendorf Krefeld

(8) Braunkohle und Benzene - Swartzheide.

Costs

. The cost of the olefins produced by Ruhr Chemie
was stated to be 35 - 40 pfgs. per kilo and they are
sold to 0.X.0. G.m.b.H. at 43 pfgs. per kilo. The cost
of the finished alcohols is 00 - 90 pfgs. per kilo.
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Target No: = 022/195
Full Title: Henkel & Ci6 Gani.b.H.
Location: . Holthausen, Nr. Disseldorf

Condition of :
target: 1007, Operable

Emglozées: '

‘Pre-war . 5,000 .
War-time - 2,000

Personalities: - \

: ' Dr Jost Henkel
Mr Victor TFunck (Cuief
Engireer)
Date of " ’
investigation;: H5th September 154 ).
By: B,E.0,S, Trip No.97y with

Dr K.S., lerkley
I‘;'II' ‘N.Ho GOSSO



39.
HENKEL & CIE

Holthausen, Digseldort.

The subject of this target was synthetlc fatty
acids for soap and manufacture of synthetic oils for
human ¢onsumption. Neither of these products ‘are made-
‘et Holthausen but Henkels have a hdlf share in the
Deutsche Fettsdure Werke who manufacture the synthetic
acids and oils at Witten and the process employed is
the subject of a separate report.

At Holthausen Henkel's are mainly concerned with
the production of washing powders and cleaning powders
of various types: the pre-war and war-time formulae for

~some of these products are given in Appendix I and II;

no Persil has been made since the beginning of the war.

In addition they menufacture a series of products (known
as the P3 series) for cleaning dairy equipment, machines, -
and for dirty equipment on farms and in mechanics shops
etc. These products contain ingredients such as soda
ash, sodium silicate, wetting agents and bleaching

agents (e.g. chloramlne)

In normal times about 5,000 workpeople and staff
are employed at this factory and at present 2,100. The
peak capacity of the factory was estimated to be 25,000
tons per month and. the normal output 20,000 tons. They
ere now producing only 2,500 tons a month but as the
factory is practically” undamaged '§til1l 'have the capacity
for 22,000 tons under present conditions.

Dr Henkel estimated that their production capacity
at Holthausen is approximately 44% of that of the total
production in Germany. Their associated company at,
Genthin. (near -Magdeburg) has 21% of- the total -and. Boehme
Fettchemie (Chemnitz), whoalsonmnufaoture wetting agents
for textiles, 5%, making T0% in all. The estimated
production of various products at Holthausen during
September 1945 is given in Appendix II. It will be noted

" thet the soap powder corteains a product known as Relatin; -
TCHISTIgTa TyIose type  Proquet(methy X ool ul osEfama-it—
is claimed that it helps to keep dirt in suspension
during the washing operation. This soap powder is of
standard quality for which a Government Specification
was laid down at the beginning of the war.



4o.

Sulphonated and sulphated detergents handled. by
Henkel were made by two associated’ OOmpanies now'in
Russien territory, -Mersolat-at Lohne (I.G.) and’ Gurdinol
at Chemnitz (Henkel). No sulphated alcohols are being
made at present but they were hoping that the I.G., would
soon be in a position 'to make alcohols. by hydrogenation.
Henkel's have a third interest in 0.X.0. G.m.b.H., Oberhausen,
Holten, who have ,erected plant for making 10,000 tons a
year of alcohols from Fischer Tropsch olefins by treat-
ment at high pressure with carbon monoxide and hydrogen.

At Holthausen Henkel's’have equipment for
sulphating 150 tons of alcohol a month and another plant,
not quite completed, capable of handllng 200 tons of .
alcohol a month. R

#ith regard to the use of synthetic acids in
soap products Dr Henkel thought that the maximum amount

- which could be used was about 30% of the total fatty
- acids: 20 - 25% was used in soap powders.

The objection to the use of these acids is that
they leave an objectionable odour on the skin although
this odour is not noticed on washed clothes.

Dr Henkel stated that they hed made many attempts
to get rid of this odour by using special perfumes, re-
dlstllllng the aclds and taking special cuts durino

By taking- certain cuts some improvement was effected but
this method was not economical.

As mentioned in our report on the Deutsche
Fettsgure Werke, Dr Henkel thought that from' the point
of view of cost synthetic acids only come into the
pidture when the gatsch from which they are made was
regarded as a by-product. Normally they would cost about
double .the prlce of natural soapmaking oils in Germany.

Durlng a-tour-of the- factory-at Holthausen
—-—bhe—@ollowLng~planb~was~inspecxeﬂ'- e

(1) 10 Krause spraying towers each capable ol malking
10 Tons of powaer per hour.




e

(2) 2 Welter spraying towers for blowing sulphated
alcohol powders at high concentration: capacity
of each tower 5 - 6 tons per hour. = The Krause
towers, which have a rapidly rotating spraying
device, are not suitable for dealing with these

. products as there is a danger of axp10sion
-oceurring. :

(3) Rotary furnace for the manufacture of sodium
‘pyrophosphate from disodlum phosphate. ;

(4) Plant for the manufacture of sodium silicate
from siiica and sodium sulphate. The gases
from this plant contain 24% of SOp which is
converted into sulphuric acid in a plant capable
of making 50 tons of acid a day.

(5) High pressure fat splitting plant: 8 plants each
of 10-ton capacity ioII,‘maae of stainless steel
(Va-14); total output 200 tons per day. These
plants opergte at 20 atmos. pressuré and the
corresponding temperature; no catalyst is being
used.

Before autoclaving the oils are given an
acid treatment in brick-lined vessels with lead
covered stirrers and lead or copper coils. The
outgoing steam from this plant 1is uged to
concentrate. the. crude. glycerine t0.80%.. ..

(b) Fatty acid Lurgi stills: There were four stills
each one capable of distilling 100 tons of fatty
acids in 24 hours. They are heated by steam at
600 1b. pressure and operated at 3 mm. pressure.
The-stills are made mainly of "copper but it was
stated that featty dacids of better’ colour are”
_obtained withi cast iron stills.

Two stills, with e common preheater and
joined.by. ain .overflow,.are worked together.in a.

__cgntingogs_mgmn,_.x_hg_p;,t_cg.b.e.i g_r.emoxed. -
-'altefnately from-each still -

(7) Distilling plant for synthetlc fatty acids. In -
tThis plant four Tractions and pitoh can be-obtained
by ‘a semi-continuous’ process in which the .
residual fatty acids after removal of the first
--fraction.were. pumped to. the néxtistill where a
lsecund fraction was removed and-so-on.- -




(8)

(9)

(10)

42‘

Hydrogenation 1ant' This plant is used for

lydrogenation ol fatty atids and’ “erude “or -

- refined oils. It'congists of four units made

of AA stainless steel each having a capaomty

of 4 cubic metres. “They are fitted with.

turbo stirrers and normally. operated at 12
atmos. pressure but can be used up to 25 atmos.
Nickel formate ‘is used as catalyst.  The fatty
acids are .distillesd before hydrogenation but

are not given any treatment-after hydrogenation.
We were told that the nickel content of the
hydrogenatéd fatty ‘acids was very low but we

_were shown & sample of hydrogenated fat which

had a dlstinct greenlsh colour.

Electrolytlc hydrogen is supplied from
BAMAG cells; they are very compact units each
giving 200 cubic metres.of hydrogen per hour,

Glycerine dlstlllatlon plant: The main plant is
e Lurgl still in which the distillate is cooled

.in three stages by water under pressure. There

is also an older type plant with air-cooled
condensers.

Oil extraction plant: ' This consisted of 12 batch
extraction vessels which would deal with 300 -

~-400-tons-of-seed-(soya:-oryPuKeOv)-a daye It~

had not been operated during the war.
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- ' APPENDIX I
Pre-war Products B :
- .weight . Price
_ -Composition' ‘ . e - Pfg.
1. Persil = 31.,0% Fatty acids (33.7%
- : soap) .- 250 30
11.1% Sode ash (calculated
as anhydrous material) 500 56

14.%% Sodium pyrophosphate
7.0% Sodium perborate
3.0% Magnesium silicate
3.9% .Sodium bicarbonate

26.0% Water (calculated)

2. Henko - 48.1% Soda ash (calculated -
Bleach as anhydrous material) 300 13
soda .~ 8.5% Sodium silicate (solid) o

‘ 43.4% water (calculated)
3. S8il 42.9% Soda ash (calculated
as anhydrous material) - 180 17

7.6% Sodium silicate (solid)
12.6% Sodium perborate
37.5% Water (calculated).

4. Imi 05.0% Trisodium phosphate
12H,0 300 20
v .5e2% Sodium silicate (sod) ... . .
25.3% Soda ash ‘
3.9% Water

5. Ata: '
(a) Coarse 5.0% Soda ash 315 12
—  3,0% Ammonium sulphate - - :
Remainde? -"silica Hg

(b) Fine 4.3% Soda ash 340 17
0.9% Sulphonate
~Remainder -.silica H4 . .

{c) Extra ~ 4.3% Soda ash 600 30
tine 0.9% Sulphonate =
Remainder - silica HY
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War-time Products o Irbde
B v e wtion -

| | Lght Prlce Sente

WB ght r ce Sept.

Comgositio : g FPig. Qzﬁ :

Washi owder ' ‘
)"W'T‘EEE"L"“S 5% Mersolat - 250 20

Nbrsolat - 40.0% Soda ash (calcd.
- as anhydrous material) 500 38
1.0% Sodium silicate ‘
‘{solid)
1.04 Relatin - T¥loge
o type product
52.5% Water (calculated)

(b) With goap 8.0% Fatty acids -
Og 8% soap) 250 20
40. 0% Soda .ash (calcd.
as anhydrous material) 500 = 38
1.0% Sodium silicate
50.2% Water (containing
about 0.8% of salt)

2,000
tons

et St e et Nt S S el e “oarst i St gt et et na®

2. Henko - 40.0 parts Soda ash
Bleach soda (calcd as anhydrous
4.0 parts Sodium tons
silicate {solia)
54.0 parts Water-(calgf.)

-

\N
*
w
e
[

37 0 parts Soda ash

(calcd.as.anhydrous. .= ... o

material). 180 17 150-

6.0 parts Technical - 200

percarbonate tons
6.0 parts Sodium-

'silicate {solid)

——20«.-0-—1)&91‘:5»-6&1&-—-—-1————-———-————————-—

11.0 parts water

4. Imi 2.8 Mersolat 300 - 20

45 0% Soda ash (calcd.

“asanhydrous -material) : 400 -
- ll O%.aSod1umﬂmetasa.llcateww.w.wwwmtonsw

12 0% So%ium sulphate
2% Water
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APPENDIX IT (gonta?)

" Prod-
wtion -
. , during
C Weight Price Sept.
Compogition o Ze Pfe. 1945
- 5. Ata: | "
(a) Coarse 3.0% Soda ash 310 12
2,0% Ammonium
sulphate
Remainder - gilice
» Hg
(b) Fine 3.0% Soda ash- - 340 17 ; 400
T 1,1% Mersolat tons
Remainder - silica H4 3
(o) Extra 3.0% Soda ash 600 30 )
"~ TIne 1 1% Mersolat ;
Remainder - silica HT

6. Unit Ration Soap

The Unit Ration Soap (so-called Floating sosp for
children).-weighs.16-g.-and -contains.10-g..of-fatty acids
of the following oomp051tion.

60% Fatty acids (from offal fats and
hardened fish oil)

20% Palm oil fatty acids

10% Residual distilled fatty acids

10% Rosin.
_11_1s_an_nn£1llad_aonp_nnsting.l2_p£gsa_pen;nahlntn_n
5,000,000 tablets are prqduced per month.

Pi groduct - For oleaning dalry equipment machines etc.-
300Mtons :\ month

No Persil since beginning of war;



_ REPORT NO.15 -
Target No. e H. Q. 21 MGy - x
'Full Tltle. ‘ Hemmer & Anderson
tmanufacturers of qulgator
P.E,0.)
Location: g Feldbrunnenstr. 56
Hamburg 13.
Persdnalities: ' Mr Hammer - General
‘ T representative
Date of
investigation: - 30th August 1945.
By: - _ B.I.0.S. Trip No.979.

Mr Hamer is the German repres ntative for the
firm of Emulsion A/S Raadhuspladsen 169, Copenhagen
who manufacture Emulgator P.E,.0. which is Paalsgard
Emulsion oil. ' Manufacture was commenced in Germany
about ten years ago. = The plant was damaged by bombing;
part of it is now at Gotha and part at Eisenach and
permission for its re-erection.has been refused.

oo Nr Hammer gtated that the Emulgator is made H
preferably from soya oil but also from rape and sunflower
oils. He was una%le to glve details of the process but

it is thought that the oil is treated at high temperatures
and blown with air before dilution with untreated oil.

The product was used as &an emulgifier~in margarine but -

it 'has now been almost entirely replaced by- other
emul'sifiers such ‘as "Tegomuls" and "Tegin"made by
Goldschmidt, Essen. Its maih use before production

was ‘stopped was in-the preparation-of "Tren8l",.
preparation for greasing bakers trays and Mr Hammer algo
claimed.that.it prevented spluttering of fats. Sales

in 1940 and 1944 were approximately 500 tons per annum.

Pre-war Mr Hammer was the. Hamburg representative
of the “Denofa"
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- SUBMARY -

‘The following ié a summary of the informetion
-obtained during the foregoing investigatidns‘>

Oil-milling
/

In Germany the general tendency in oil~-milling is
double, or sometimss treble, expelling followed. by solvent
extraction whereby the oil content of the seed ig reduced
to 1% or lower. The expellers employed are of the low
pressure type and nowhere were high pressure expellers
observed.  When presses were in use they were usually of
the closed cage type and not' the Anglo~American open
presses. No new designs of expellers were seen dliring
our investigations but Fritz Mlller is developing a large
machine having an output of 150 tons in 24 hours as
compared with the 48 - 72 tons in 24 hours given by the
largest expellerg they menufacture at present.

Extraction. by both batch and continuous processes
were in operation the tendency being for the latter
process to displace the former., ,. The continuous plants
mostly employed were the Hansa-Mihle and Hildebrandt
systems but a third type, a rotary extractor, in which
the seed is carried in perforated cells countercurrent
to the solvent, is made by M.I.A.G., Brunswick. We did
not see this type of extractor in usé but a full
description of the principles of operation is given in an
'éftiﬁIeW"Nédé“W@@&”iﬁwaéfWEiﬁ?ékfISﬁ§”V&h"olf%§0hten",
"Fette und Seifen", Vol.8, 1940. o

Up to the present only soya beans have been
extracted continuously on a commercial -scale without pre-
expelling and/or pressing, but information recorded in
the above- publication-suggests-that-consideration—has .~ -
been given to the preparation of other seeds and fruits
in a suitable condition for .direct extraction by.special
pre~treatment in conditioners in which the material ‘to be
treated trickles between stream-lined radiators under
‘carefully controlled oconditions of moisture content and

I W 0 P ST

Refining = S
| ‘In the refining of oils the neutralising,

bleaching and dsodorising operations were carried out

~on~conventional-linegi=— "~



‘Wecker stills. were belng employed in some
factories for: reducing the free fatty acid contént -of -
-0ils. containing relatively high: amounts of fatty aclids
(above 5%)-and alsgo For dlstllling fatty acids from acid
oils obtuined from soapstocks. In t s type of con-
tinuous still the oil, in- shallow layers, is submitted
to steam distillation in vacuo 'for & relatively short
period of time and it was claimed that the reduction in
the free fatty acid content. of .0ils containing 5 - 12¢%
free fatty acids was of the order of 90%.

Hydrogenation _ _ e .

: In the hydrogenatlon of oils and fatty acids
nickel formate ‘was the catalyst in general use the main

. reason given for its selection being the ease with which
it can be reduced. Brinckmann & Mergell stated that rape
0il and other oils are bleached but not neutralised before
hardening, phosphoric acid being added before bleaching. .

Fat splitting and Fatty ACld distillation

Batch autoelavinb at pressurss ranging from -
12 - 40 atmospheres has largely replaced Twitchelling
for fat splitting but there was no evidence that any
attempt had been made to carfy out the process in a
continuous manner. A catalyst such as zinc oxide is
.only.employed.at.the.lowest.pressure;...at.the..higher. ..
pressures there is no advantage to be gained by the use
of a catalyst. Plant for the distillation of fatty
acids was. usually made by BAMAG or Lurgi. 1In addition
to the continuous Wecker still mentioned above, both
Lurgi ‘semi-continuous and fully-contlnuous systems were
in operation &t the factories visited; it is difficult
to give an opinion as to which system 1is-the more
satisfactory and presumably local conditions will be the
deciding factor.

”Lecithin production

A1l edible” 0113 are 'treated for lecithin recovery,
one Of the main’ ‘usesg’ for . the: lecithin at present: ‘being as
an emulsifier: in. margarlne. Vbry briefly, the: process: .
normally employed\ls addition of. about 2% .of moisture to
‘the warm- oil, - centrlfuging to remove ‘the. sluﬁge containing
Mtheklecithln ‘and:subsequent extraction of the sludge. with'
Apparently con31derably greater.:volumes. of..
req d. t”lecithin:from ‘rape oil
ape lecithin
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cafoteng extraction
| At Thgrlfé;'plant Was.availéblejfor;_
(a) -the éxtrgction‘df darbtehegf:om‘pglmioil, and
(b) frpg carrots.

The carotene is used as a source of vipeamin A in
margarine., - Carotene 1s obtained from palm oil by
extracting a solution of palm oil soap with benzine
-and 1t was claimed that from an 01l containing 1,000 .
1.U. a concentrate containing 30,000 I.U, could be
obtained. An interesting feature of this process is
the use of alcoholic alkali for the saponification of
the palm oil, which presumably reduces the viscosity of
—theé—soap-end-faeilitates the extraction process,

In the extraction of carotene from carrots the
carrots are digested with a smell amount of caustic soda
and then with an edible oil. --Molsture is removed in &
vacuum drier and finally the oil is expelled from the
dried material. Any residual oil remaining after the
expelling treatment is extracted with benzine. ’

MARGAR INE

e Nornew plantor machinery was observed in the T
factories which were visited. Phe only edible oil
available in any quantity for the manufacture of margarine
was repe oil; one formula given td us consisted of 0%
hardened.rape oil,and 40% unhardened rape oil, the fat-
content of the margarine being 80%.. - Additions ineluded
.carotenewandwanwémqlsirierJSugnkasﬁlecithinmpruonewofmthe
Tegomul (monoglyceride) type. o
During the war synthetic glycerides prepared
from synthetic fatty acids were uged to the extent of
"100% ‘of ‘the fat in margarine and 80% of ‘the margarine” so
—produced-was-supplied—to-the—G: T ATy Ed A vy The T
maximum prgductiqn_of“synthetic;glngrides»used"in o
margarine’dnd“dookingﬁfats“wagﬁngw5y§r“”h1y;15oJf;gpq%,
‘tons’ & month. --We—exaemined- a sampleé’ o margarine made .
'synthetic fats, which at- o was 6 months
“was margarine
St it




has arisen regarding this prod

its digestibil ty particularly'aS'it conta 1

o a,‘e'fassured u"that synt 1 % had provad
to be: equally ‘as‘digestible and ‘harmless ag’ ural fats
but-ifi-our-épinion:this: requires confirmation, partlcularly
as any systemic effects: mlght not- become apparent for a
considerable-period of time.

It is interesting to. note that the typical _
objectlonable odour -of synthetic acids is not noticeable
‘in the synthetic fat, although it reappears: when the
fatty .acids are regenerated from the fat. ¢

. During the war the ethyl esters of fatty acids,
natural and synthetic, were used in margarine to the
extent of 10% but we gathered that the products were not
very acceptable as the ‘esters tended to split in the = -
margarine, giving rise to_bad taste and odour.

Difficulty was also experienced in the deodorising treat-
ment during manufacture; this treatment could only be
carried out at relatively low tempeérdtures and the result-
ing fat was not very satisfactory as regarde taste.

Synthetic acids, glycerides
and aleohols

The production of synthetic acids by air
-oxidation-of--gatsch-from-the-Figcher-Tropsch-process. -
appears to have increased very considerably during the
-war. Four factories, capable of dealing with 93,000 tons
of raw material per year have been erected, although it is
-understood that the Deutsche Fettslure Werke, with
capacity for 40,000 tons per year, is the only factory
which has been operated with complete success on a ’ -
commercial basis and it is also the only Tfactory ‘concerned
in the manufacture of- synthetic fats.

. During our visit to Ruhr Chemie we were given a

flgure of600; 000 tons-a-year-as:the-total- output of -the .

_etght~E&scher—mropscnaplants.lnasermanya___lﬂ.the_ahala__
of the ‘gatsch (approx1mate1y 30%) from this production’ -
were diverted, to the ‘use of synthetic glycerides it may
be calculated on the bagis that the yield of fatty -

. acids would:be 80% and that 55 .~ 60%.0f these acids would
<ber suitable for. synthetic glyceride manufacture, ‘that . the

apotentialwsupplﬁ ofmfattywacldawroraedible purpoaeswwmwu
would: be aboutB3;000-tons-per-annum.: - It is-aifficult-
e oY give an. accurate estlmate of the cost“of synthetic
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'glycérides-as compared with.that of natural: products but
it would appear that. in Germany before the war they were
on approximately the same price level. .Only low grade
natural products are being used in Germany as the source
of material fTor soapmaking and for this purpose synthetic
fatty.acids are probably considerably more expensive than
the natural products. .In 1938 the fat recovered from
carcases and slaughter-house waste by the 'Fauth' and
other similar processes was valued at approximately

33 marks per 100 kilos whilst the cost given us for
gynthetic acids was 70”marks,per 100 kilos.

The '0.X.0. process for the manufacture, from
Fischer Tropsch olsfins, of fatty alcohols which are
ultimately sulphated to-give- detergents, is an .
extremely interesting development especially in view of
the fact that the c¢ost of the alcohols is not a great
deal more than that of the synthetic acids (80 - 90 marks
per 100 kilos as compared with 70 marks per 100 kilos).
Although up to the present the alcohols have only been
made on a 1,000 tons a year scale in pilot plant, a
commercial plant capable of producing 10,000 tons a year
1s practically ready for operation at Ruhr Chemie; by
meking the process a continuous one this could probably
be increased to 15,000 tons a year.





