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Synthetic Detergents from Products of Carben Monoxide - :

. Hydrogenation
Report by Dr. Roelen, Ruhrchemie

. The production of detergents from the: product’ of th.eféa.r»bon_
monoxide hydrogenation is possible in: several entirely different methods =~
todey. Also, its large scele use is more o;'_’l_egg p.rogr‘e‘ssj.ng.‘-;,ﬂyzs;x differ-

enti operation nethode are to be considered. -

1. The preparation of ‘prinary fetty ecids, those fatty acide

- that are formed ,primari.{y es by-products of the cerbon monoxide hydrogen syn-

thesis., T e i e e S L e e

o o ‘i‘he-para!‘fin o:ddation._ R
3. ’The sulfonating of prinary olefins or cracked olefins.
4. The sulfochlorination of paraffin hydrocarbons.

' 5, e eynthesis of fatty acids from olefins. \;zv:‘lth"wate‘r ges

6. The sygthﬁgiMUatty-ﬂcoho}effrom—qlveﬁnsrcOfand~Hé‘~%
by means of the 0X0 synthesis. : R R TP ERER

S . At present the direct sulfonation of synthetic olefins is not
used technically, so far as I know.. .The-reasons for this.-cen be: found partly -
-in the properties of the product end partly in the dlfficulties thet are con~ -
nected with this type of sulfonation. Therefore, I. do not wish.to go:dnto - -

“detail about this nmethod of ‘operation,

_ _ There exists 'al‘rea’dj»ékﬁédéiﬁe“publiéétiéné ‘about the paraffin o
'oxidetion and about the sulfochlorination of paraffin hydrocarbons. Therefore,
I cen limit myself to mentioning these two methods. - S ARt B

L . o Bug 1%12‘!'49;.9“1“.,‘,!19.'91.1_1!13.'h.aa,_.,,become.fknov.n‘,abonttﬁé«prep&ratiowmd*ﬁ

"processing of the higher primery fatty scids,  But in view of the ‘prevailing <

‘eonp. shortage the. latter is of great interest in all ‘syntheels plaents, particu-

«darly since formation of these fatty acids pccurs nécessarily during alkeli - -

‘purification (of ‘synthesis "prqduc'tg_’ T o ERER
! P L R R : )

w07 w1t has been ‘shown that for various reasons it is {mpossible. to..
ﬂwgim&awnifommmwrm&mmﬁm.ﬁps 'from the
purification elkali solutions. = First of all the elkelization is carried out
in verious vays in the various. synthiesis plents.  Some alkalise immediately -
after-condensation, “thus a mixture of all molecule sizes is obtained. ‘There-:
fore;-the wash :l‘:.qul‘clf‘cdntained‘undeair&ble:‘;]_.ow,and- . ..the.usable high fatty
‘acids.. Others wash the various frections ‘separately after distillative =



-2~
separation. Thereby the. purifiéatiqn licuid of the diesel oil fraction
contalng such a fatty acid mixture that the separation of undesirable

lover acids will not be necessary for detergent purposes. This is the
‘case at Ruhrchemie. o B E

: The different way of alkelizing does not only influence. -
the molecular size of the fatty acid mixture but also its quality, The
accompanying impurities seem to be considerably better mith regerd to
kind 2nd amount if one alkelizes before distillation. Such acids can be
worked up easier then acids from the distillation fractions. Differences
in the makeup of the crude fatty acids eseem also to be caused b{a&e :
differences in the methods of the synthesis. But no further details about

- this have been determined. Also the concentration of the alkali used ie
not uniform. Some wach with relatively dilute hydroxide end avoid the
formation of emulsion (parfy on purpose). Others wash in such a manner _
thet an eaulsion layer-is formed.” In"this form & soep concentrate can be
prepared easily. RO : LTy e

‘The sterting materiel for ‘the 'prépai'aﬁou‘ of primary fatty
acids is formed in various cuality. Therefore, various ways of processing

are necessery., VWhen this processing is done for the purpose of production
of sosps for wash purposes when it conmsists ma:lnlyﬁof two parts. T

e e e L ;1....;R‘em°vgl of~-contaminat:l.ﬁé by-products. S S
" 2. The finishing of the useble detergent.

: ' The finishing can be done according to known gnd tested methods
of the soap industry. No new operation method is:-necessary here. One ~could
think that something eimilar would also be valid for the removel of the .
impurities by using, for instance, the experiences of the paraffin oxidation. -
But this is not possible without difficulty; partly beceuse the auantities thet
‘have to be processed .are always limited, partly. because of considerable chemicel
differences, for instence compared with the product.of the paraffin oxidetion.. -
Ve have tested all these methods of operation for the production of soaps from
030 fatty acids and we have partly further developed them ond have pertly worked
out some new ones. , ' o T T

S I should like to say something sbout the nature of the impurities.
. First, there are dissolved or emulsified hydrocarbons.the amount.of.which depends .
largely on The concentration. of ‘the hydroxide end it may be considerable. These .
- hydrocarbons. have to be removed because they reduce the washing reaction.  These
verying amounts of higher alcohols nay be contained. . These must be removed as
far as possible because even small amounts of it in the finished soap causes -
disegreeable pulling of the skin.  Also iron is. present which causes red or -
~.brown _color but-otherwise it does not ueke.any trouble...The.worst-impuritises—
are finally the odor ‘carriers whose nature is not known in detail. They are-
. very disagreeable becsuse they -stick; stubbornly to the fatty acids during =~
physical and- chemicel- separation -end beceuse: even traces ceuse bac -odors on’

" the ‘»;s,}‘:in;‘b‘r j.ri“ff;he :_.'I.auzid':fy'.--- il



o

As 1s knom the srocessing of the product of .the peraffin oxidation )
oceurs mainly by means of fractional-distillation. But the fatty acid distilla-
tion is technically not simple and requires acid-resistent building uaterial
which'at present can hardly be procuréd. “The dissolved iron cen be removed -

+ by distilletion but not the disagreeable odor carriers. Therefore, one tries
to get elong without distillation, which 1s entirely possible, . ’

‘ ~ Then the lecturer discussed the most portant method for process-
ing of primery-fatty acids using a dlagram scheme;: ' .-
, Today we have a further possibility for preparing detergents from
grimary roducts and carbon monoxide hydrogenation, We uged a new reaction
that we discovered in “the year 1938, _ 1t consists in the eddition of vater gas
to olefinic double bonds whereby the next higher sldehydes are formed at first.
~With suiteble.conditions also- tvo molecules of the olefin that teke pert in the
reaction can unite with one molecule of carbon monoxide, Thus, also ketones
-mey ‘be formed in this reection. Thus, it is a generally usable method for
preperation .of 0X0. compounds. = .. T . R o ,

: - For instance, one can obtein propyl aldehyde or diethyl ketone from
- ethylene; from cyclohexene one can obtain hexahydrobenzaldehyde, from oleic ,
-acids oxcmethylgtearic acid, etc.  The reaction conditions are relatively mild,
~with & ~fpressureaofj ebove 50 atas.; 100-200°C and presence of catalysts.

.~ In the groduction of detergents one starts out with olefins of the
nolecular #ize Cj1-C1g, thet is, _from primery or cracked olefins of the diesel
oil régiotiy  From th}g one produces the appropriate’ fatty aldehydes by meens. of
the 0X0 sypthesis. -~ ° o ..o T o B

~ —

: .Fé;f the preparation of ao,épé 175_15. now necessary to oxidize the

3?att_§.r~ald_ehyde in-the air-and to separate the fatty acid enc hydrocerbon from .
the mixture that is formed; in ‘the known menner and to saponify the fatty acids.

- v If one hydrogenates the fatty aldehyde with hydrogen insteed of
.oxidizing with -air one obteins the corresponding. fatty ‘gleohol, 'It-is known
‘this cen be carried out easily Wwith eldehydes. - The seperation of hydrocarbons
-is done practicslly in-the folloving-manner. . The fatty olefins are separated
+~in- such-narrow cuts By fractional dlstillation before the OXO synthesis that -

the hydrocarbons: that have not been reacted cen be eliminated later from the - .-

formed fatty alcohols by ‘simple distillation. This synthesis yields nearly. . - -

chenically -pure fatty alcohols-of eny moleculer size -with high yields (with yield

of 954).  The fatty.slcohols thet are forned are exclusively primery alcohols,

which is a-definite edvintage for their further use.

o+ The fatty slcohols ere sulfonated by a-know method for production
‘of detergents. They yield a product which is entirely equal to those prepared.
-of natural:fatty alcohols, A large scale’plant: for the production of fatty - -
-&leoholn - from primary olefins of Ruhrchenie is under constriction in Holten,
It-will probebly be in operation this year yet, - - EERERT
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. - Starting with the fatty’élébﬁoié, ‘one csn get to fatty éci"d‘_s, in
imown mamner by way of alkall fusion, As-is knovwn there are evailgble large -
pcale plents for this reaction in Germeny. The 0X0 -synthesis offers the
advantage that by the-way of fatty alcohols aulfdna.‘t,egngr [sqapa_;,-ggx_r;be, o

produced in one end the same plant upon .choice, =

- Martin —

L The stetenents of Roelen are to show how cne can utilize with -
simple meens the fatty acid primarily for the attendents particularly now
during the war, Particular care must be used in the neutrelization of soap
solutlons to prevent skin diseases. -Further it is to be considered thet by .
the:preparation of fatty acid the cause of some corrosion’ mey be eliminated.
Later we shall report-in detail about this fatty ‘acid conservation. .

: Braune asked whether foeming cepacity is a measure for good clesn~ -
ing action of'a soap, and whether there exists differences in principle between
the usability of low end-high fatty acids. Roelen emphasiges that low fatty
acid gives all good foam but are less good-cleaning agents. ~The higher acids
in spite of the low foaming gives a particular wach effect,  Thies points out
-that- the disegreeable-acid odor is considerably depressed by heating the

" hydroxide to:120-140°C for 12-24 hours.’ ‘Roelen confirms this and states that
th?_- simulteneous aeration at high temperatures (that he tested) is very
-effective. » S S L T e e

Martin asked that e short explanation sbout the cobalt sitistion

éhould be accepted. Laube says to this. . .

o The procuring of Kieselgubr and thorium and megnesium has not
caused -any ‘difficulties at present. “But the reéplacement of cobalt has. become
almost -impossible, - Ruhrchenie has been ‘actin§.as"a‘gent' for' the other plants
and took over the procuring of raw materials or the cobelt production. ' They
geve partlcular attention to cobalt stocks before the war. ~Slaulteneously
with construction of the synthesis plant also the Letmate plant wes arranged
~in such a menner that our monthly requirements could be covered, . Since the
Ruhrchemie could. buy- the product because of ‘the currency egreement with the
-government 730 tons - wes ‘procured-in-1939¢after difflenlt: ‘discuspions. Thereby,
-one must ‘tonsider that this_anount represents half of the yearly viorld consump-
tion of cobalt. Since the beginning. of- the war no edditional cobalt could be -
bought abroad, . Also no large amounts were found in Finland, Russia, Belgium. =
end France.  The supply of :coBaltbresfvfrom_-Africav has elso become impossible.

——_At.a.uesting-in-the-defense-departnent-in-tlovenber-19;2-tirs~cobaLt
sltuation of the total German cobalt-using industry was discussed. -(In the

following two paragraphs there ave details about the cobalt ‘situetion at that
tine and it is advised to merge all cobelt reserve snd it is hoped to:be able
to operate all-plants until 1944.) - The problem of vhether: the other metals. -
can be substituted for cobalt is being worked on hy. the «various companies,




e

The iron catelyst, which hes been worked out by us, is a substitute for
cobelt: But it necessitates & remction temperature of 50°C higher and a -
higher gas pressure -1f one desires to process the synthesis ges with similar
yield. It seems possible to convert the pressure syrithesis to iron catalyst,
but we will only be able to give details about it in & few months after a
large oven has beén put into operstion. By conversion of the ‘pressure syn-
.. thesis cobalt supply could be mainteined for a longer period of time for = -
~ the normal sypthesis. It hes not been possible to find a solution for the .
cobelt problem in the normel synthesis. Our plants mugt provide for the
‘lengthening of the longevity of the catalyst by adjusting the operation, -
by watching thegns purification as clogely as possible and by installing
pre-gurification plants using activated carbon.  That way the loss ca‘n.ge

cut down, -

L8pnann reported about the experience of the ch 1 ‘plant Essen .
: Steinkchle.'f-?'Ea! Be8 :_weege' purified%gtevi:?aly bygmegn'é‘ of fac&%gal jcargon and
elso by a method developed by: that plent. By the elimination of resin formers
end- of part of the organic sulfur compound in the activated carbon purification
it vas possible to save considerable emount of the purified (catalyst) mess. '
An increased sulfur purity of the synthesis gases was obtained without increas-
ing tae longevity of the catalyst which was already 8 aonthe. ' According to
Lbpraan's opinion the operation of the two ‘gynthesis stages as it 1s carried -
~ out'by the Chemical Wotks, Essen,Steinkohle is to be held responsible for
- these long running times end-thereby for the reduction-of:cobalt logs:~ -~
Lepnann points out agein in'his report sbout this method on April 18, 1942
which has been sent to all synthesis plants by wey of Ruhrchemie. Martin
agks to have & detailed report particularly with regerd to new experiences .
- to be sent to the various plants. .These should test so far as they -can whether
the method of Essen, Steinkohle can be carried out in their operations,
- LBpmenin says such a written report will be possible in the future,” "

Martin, thanks for the interesing ‘réports and diéci‘lé‘éion;'

Trepslated Oct. 16, 1946 - Ro cheli‘l..ékg',y. Hondy
Checked Oct. 25, 1946 CCM





