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The wex oxidaticn plent of the I.G. at Magdeburg, which
never came inte operation, was to operate the Hubbe and
Parernholts process. Some informaticn was obtained conserning
this process from the Lurgl Companhy ®%ho had built the plant.
The process used oxidation with air at 25 atm. pressure end B
temperature of 120 ~ 140°C, Under these conditions, no
catalyst was required and the reacticn time was reduced to
© ne As the exit gazsg were under pressure the recovery of
the volatile products was simpiified, and the lcssss weTe
leas than those of Deshache Febttsaurewerke, who claimed, however
that their own overell efficiency was Righer.

The oxidation vessels had to be made of stainless
ateel (inetead of alumirium as at Witten and Oppan), z2nd the
capitsl cost of the plant was very high, viz., 60 million RN,
for a plapt of 50 . wax per day throughpui. The yield of the
main fracticn of acids was sbout 558 and the yield of rezidual
aoids was somewheait higher than at Witten.

The scap prepared from the Hubbe andé Ferenholis mcids
was claimed to have & less unpleasant odour than the Witten
product.

The Smell Czuged by Synthetic Soaps

The main fraction of fatty aclds wes used primarily for
scap manufacture, but an objection to thelr vse for this
purpose is the unpieasant odour which develops on the skin
after washing with soap contsiming these aclds,

According 4o Henkel st Oie, this property is due o the
presence of branched-chein fatty sclds,  ¥hen the soap is
used for tollet purposes, the soap iz absorbed by the skin
and ths free fabtiy acids gradusily liberated by the stronger
scids of the swest. Enzymes in the skin decompose the _
branched-chain fatty ecids 40 lower acids waich give riss $o
the objecticnable cdour.  Fhether or pot this mechanism is
correct, the production of the cdour is undoubtedly asssociated
#ien the huwman skin, and varies from ipdividual %o individual.
Some people can use the scap without any unplessantness at
a1l - others develop the odeur with soap containipg cnly 108
of synthetic fatiy acids. Cne of Henkels employess was
exceptionally sensitive and was used by the Company for

teating sonp samples. For the majority of peopls,
avap contgining 20 - 28 of synthetic acids can bs
nged without unpleasant arter effects. Henkel would

not, however, recommend the uze of the mcids in gocd
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quality toilet =oap. The sdap is perfectly sztisfactory for
laundry purposes. Ho odour is left on textiles even with
sosp made entirely from the synthetic acids. They can also
be usad in goap powders because of the stabilising effect

of the excess alkali present, Repeated recrystellisation
of the mzin fraction of fatty acids removVed thw property
causing unplessant small but Henkel 43d pot counsider this

to be of more than acadsunic interest.

The views of Dr. Effrainger of I.0. Farben, Oppau, on
this subject were seught. He considered that the odowr ef
grnthetic seap was due to ithrse causess-

1. The presence of unsapenifiable matter,

Zs The pressuce of lactonesgs
3. The presence ©of branched-chain fetiy acids.

The first two sre & function of the oxidatien and
vurification preocessss, and the third, a fuactlen of the raw
nateriel. Dr. Weisz (who unfortunately wsz net avallable
for interrogation) of the Ammonia Laboratory had prepared a
number of pure branchedechain fetty acids, some of wiich had
unpleasant oGours. He definitely preved thet brenchsd-chaln
varaffins give rise to bremched-chain acids on oXidatien.

bDr. reinger had exidised a synthetic Cpo stradght-

chein paraffin, The meip fractisn of acids with ¥i
unsaponifiable matier and an ester number of 20 - 30 gave =
sosp which had an unpleasant odour but not sc prencunced asz
tue techmical sypthetie acida of ester number 5 - i, U.S.M.
2 ~ b, After further refiming, thes zeter nuzber wus
eduf‘ed to 5 and the U,8.. to 1% and the vesuliing seap

es completely without ofiour. Dr. Efrzinger alsc cxidised
wo fracticns of a Il&:Chl..Z gatech which by distillation wnd
clveet ew:trac,tle ad been split dnto stfighte-chain snd
ranched-chein o6 c*erstv*a.,e'a. The scap prepared from the
trad tv“hﬁln conceatrate had moch less odour than thst from
the ’:W Iahed-chain waberiel, although both sawmples af aclds

E)

had the sasxe ester number.

oWkt

- ¥, PR LA - N
T s VIR wa ey e A BN

f
) . PRI e T
- cee BRI o b wel WIddan BSGALDE LT ALY

23
wesapenifiable meiter and lactones Sorp substantiall
from these impurities gives no 1ma:iiate o e &
which develops on the askin efter wmshing
brenchod-chain fatdy aclds set f{ree by the
swest. He 4id not postulate the enzymes actics
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by Henkel and, in
thamselves have a
to be necessary to

ecc'i, as certain free synthetic acids
sotionable odour ihig does 3o ot appéor
the arpumsnt.

2w, chend st of Deutsche Fetisfurewsrke,
did r o‘i:, co-,“; der thml wanched-cneln aclids were responsible
: & inited by synihetic ascapa, but
believedit was dus to the lactones of hydrozy~acids. His
evidence was as follows,

Il

I & saumple of the waln Cio - Yog freetion of
fatty acids is stsawm distilled in vesuo In the presence of

excess caustlic soda, an olly distililats of Poul odour is

obtainsd. This mmberisl 1s neudtrel but has a2 high seponification
value.  The rasidueal scap after this treafmsnt has very much
less cdour. & considers thai, in the sosp selution, lactonss
are present as unstable selts which are hroken down in the

steam treatment srd the fres lactopes distil off. ¥e stelsd that
it was known that laciones have a strong affinity for tha

akin and pointed out Tnat large-ring ketones usually have

Sirong OOOUTS.

He claimed, further, thnit they had xidised a wax,
T the K.¥%.I., Mihein, which wis

cbtained frosw Dr. Pichier of
gusranteed o consist oniy of strﬂéht-c win pa *'af‘;:tm:, 2nd
that this had glven evi elling acids. He agr eedﬂ »wwev@r, .
. 4+
wtt

far fronm settlsed and regretted thoai b
hiad not had sufch* en. tloe to make a mors »:mplete stw;;
of it.

Trne matisr 15 cospricated By the fect that it is
not always clear precissly whet odowr was beiny referred io by
+.

the persons interrogated - ths odowr of uha f‘ree aclds, ihe
odour of the dry scap, Lhs odour which ariszes when washiag

or the cdour which gradually develops on the skin after washing.
The guestions put by the suthors of this report related to the
lagt of these, which in their view is tne most ioporiant, Decauss
it ceniot be pasked by the presencs of perfuse in thé soap.

D, Berberi, of Targi, gaid tiut one could wash with
“c&ir.an syrnthetic Tatiy aciﬁa for the firat two

weeks '1t1r undug dlisgo ufD"t but that after that, with
continued use oi‘ the soap, the swmell on the skin becams
intolersble
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the Todine Husber of Synthetic Tatly ;cidss

yuestions were put concerning the cause of the
increase in the iodine nuzbsr of sgyuthetic fatiy acids with
inerease in time of vontact between iodine solution and
the acids, whereas no- such incressc takes place under siudlsr
corditions with the nstural Tatiy scids. Henkel corsidered
that it was vrobably due to the substituticn in the side
chedins of the izo-fetty acids snd staled that the phenomenon

was wore mirked with proavets obiteined froa the oxidotlon of

setrcleaa patsch than vith theose from Misgher getsch.

. boesow of witten comsidered thou mheaﬁ%ﬁiution is uzed,
)

the astronz scetic mcid imny Cuause
4

Lo form olefines 4nd kence couss increascd iodine absorzticn.

The iopressicon was rained that neither crpanisstien
hod weid much attention or attached mueh significuncs to th

Ty - -
WiIENOmencn.,

*Diluted! Soap.

To wale toilet soap last longer; Deulsche
petisdlurewerke produced their sir-vlown "rloating soap”
sich had been described in previcus reports. The I.G.et
Lodwigshafen - Oppau had Gevised another metnod for effecting
soap econony, besed on the use ol =& urea-Formeldehyde
condensation preduct as & "diluting" medium.  Tatlets of
spap were produced wnich lathersed In a satisfactory mammer
and vet contained only 158 of fetty zcids.

The "Scap Base H.F." was prepared 2s follgwa:- 100 ke
of 30¢ formalin and 10¢ kg.of urea are heated to L5YC. for

30 minutes, caustic sede being sdded to mainteln pH = 8 .
througheut this perdod, Taen OyvLsh of soliun pheosphate is adled

a5 a stebiliser end to meintain the pyg at 8, and the prouuct
sveporated in vacuo to sp. gr. = 1.25 at 50 G, The clenr

solution is then cogled with constent stirring and when ooid
forms & transincent paste.

o To mrepere the soap, the 'base’ is hesteld to 00 -
g57¢, until it become s cloudy (1€ = 15 minutes).  The fat
1

soids ard equivaient amount of caustic soda are then added
cith stirring 2nd the mobils solution peoured into wmoulds and
sllowed to cool.
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Contrary tc statements which have besn made
elsewhere, Deutsche Fettslurewerke used only metursl glycsrine
cerived Prom ineditle fat for the production of glycerides
from their synthetic fatty acids. The smthetic glycerine
manufactured by I1.G. at Heydebreck was not considsered pure
encugh for the purpose.

The esterificaticn protess has e
ir, previcus reports but the following additia
were obtainsd. The acids are esterified with

the
thecretical smount of glycerine using 1 to 1.5 parts of zinc
Gust per 1,000 parts of fatily acids., The temperature is
210 ~ 220°C. omd the presstre initislly 1C0ma. The pressure

is then reduced to 20 ., and in the last twe hours, 1o

15 mn.  The tetal time for o charge of 3,000 to 7,000 ka. is
8 to 10 hours. ‘Phe nroducts, with acid numder 3 t0 3.5,

sre cooled snd discharged into 2 tank and tresied with 20%
sulphuric ueid to dlsselve the zinc. The product is then
reutralised with caustic sots solution , end agiteted with

& mixture of active carbon and bleaching eerth at 1107C.

Phe main object of this treatment is fo remove traces of =0ap.
After [ilitration, the fat is heated To 25090, under & wvacuua of 2
to 3 mm. znd steaw, preheated to 300 ~ BSOOC., blown through
it for 13 to 18 hours. Tt is eseentizl to maintain & gZocd
vacuur Guring this deodorising process, which was stated to be
vitel for chaining good-guelity fat,  The Fat is then cooled
and agein filtersd.

!

Tnforzstion concerning the suitabllity of taese Tats
for humern consumption was sought,

-1ied a cony of = minute {16] from an

ealth Department to Stete Secretary

ch stoted that more then s thousand

ysd shown that the fat made by Deutsche

Tettshurewerke was non-toxic 2nd nen-irritact and was digested;
shsorned and wiilissd in a2 perfectly satisfactory aanneX.

Bxperisents on 5,000 human subjects {in concentratlon camps )

had shown that the synthetic et wws in every way a satisfactory
substitute for thes natural product. The CGerman Health Depertment
therefore sporoved of its use for hwwn consumpiion.

. Yossow SU2
officisel of the German
Keppler, dated 1939, Wt
experiments on sniwal?

_.
[l

L
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the ohysiolegdcal experiments on syninsilc fats
carried cut Tor tae ieichspesundheitsaat were under the
~w at Hemendorf, aear

direction of Frof. Elfssner, who 15 n
Hapnover, snd is engaged in vaiting a cogprehensive account of

thie work.
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. 4 rather different picture wie cbiained frons
Henkel. They considfersd that the sresence of brencheds
chain fatty acide made it extremcly dangerous to use the
synthetic Cats as human Tood because zeids of this typ2
could be defivitely toxic (e.g. vhitdonic scld -~ a product
of the tuberculosis bacillus) and they consider that peralssion

to wse the fat shoald never have heen giver. They veterred to
the work of Frof. Jentzern, of Freiburg, vwiho had carrled oot
extensive feeding trisls with reis. Rpts waich hod previcusly

weon fed on nrtural Tat were starved for z p.oicd

re-fed {e) with natural fats (p) with varbus sewples of witien
et {c) with fat prepared from pure vranched-chain acids,

i1 cazse [a) the vats rapidly regained their former weigit.

In case Eb; the weight inoreased wich more slowiy and never
ragzined the originsl welue., In case (¢} the welpht continued
to fall and the rats died.

oo taen

2

Prof. Thowas, formeriy of Leipzlg, bad shown (Cewvtsche

tedizinische Wochenschrift, 17LE, uey 10th, ».18) by tesis on
human subjects that the tcleration limit for the aynthetic lat

ves much lower than for the natwsl fats end that excesaive
suounts of dibasic scids appearsd im the urine leading to
kidney discrders and wltiwstely to deecsleification of ths bone
structure. (4 photostat copy of this peper and slsc of &
caper dealing with synthetic fats by Kaufmann, Fette and Seifen,
194, B.215, were otmined (7), (6.

Henkel considered it significant that the work cof
trofs. Jantzen and Thomas Lizd Lezn suporessed by the fovernaent
whorsss rrof. Plissner nad been ellowsd to publish hds work

{Diec wrpdmung, 1543, 5, S¢). ‘hey also attach sone significance
to the fact that dogs would not eat the synthstic fatl

Dr. XWrzinger, of 1.%. Perben, QOvpan, stated that the
Pats synthesised from pure normal poraflins were culie sails
fortory but those containirg brauched-acids were less satisfectory
“hen netural fats. Dre Schiller, of I.G. Farben, Lodwigshafer,
Opoed, had estsblished thide by feeding tesits with rals snd his
results were in agreemsnt with theze of Prof. Thowas, with whon

he hed discussed the whole wroblem, Dr. Krzinger considersd
thut the acceptenece of ithe Yitten fat by the Relchsgesundheltsmnt
was & political acve,

Ayenraducts of the Quddation Process.

An excellent survey of the zctual and possible uses
of the lower- and .ighsr-voiling fatly acids snd other by-products
was published by Dr. Lodwip iermes, of Benxel, 1n Die Chenig,
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1944, 5"{’{6'; and the main object of the visit to Henkel

was to obtain fur th.er information on polnts arising from

<his veper. It wranspired, however, that Aannes was at

the Fernkel fectory in the Husslan Z,opp with 21l his papers
andprtent aprlications dealing with the by-pr ocluct slde. The
staff wt Dlsseldor?, thersfore, werse not able to add much
to what hos been publisned by Hannss.

Up to the present, the Joulesmelling waste air from
the oxddation process has been injected inio the boiler furnsces
to safisfy tne locel suthorities, They had tried scrubbing
it with active carbon, but the oxyzen content (117:) was
sufficlent to fire the carbon.

By eazeotropic distililation of the agueous ¢o
from the air oo slu;a, an £¢id concentrate contalning 7
foraic and 8,75 acetic zeids hzad been obtained woien i
intendsd to use forpreserving cattle focd.

ndensstie
9 5%
t was

Jalthough a musber of useg were developed for the

Gy, =~ Cg acids, the main application was as modifie

"lcﬁ.rihfu.;_:bl}rﬂ- of 2lyptal resins. Dicarboxylic acids produced by

exidation of ihese .xcn_da with nitric acid in the presence of

vanadivm pentoxide were found to b suitable for the preparation

cz” nyleon polymers, but the yields of scvids so far obitained were
b high encugh to maks the o peess practicable for indusirial

PUrposes Tr. K#rzinger, of Oppau, stated that the Gy -0 acids

were 'b\.:Ll g ussd for wmenufachtuwre of wlesticlzers eithsr as the

cid component of esters with highsr slcohols, or by hydrogenatien

o the c.o*zespcnding aleghnls &nd ssterification with phihalic

zci

i.{_
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Ore of the mein uses of the €18 - Cpp acids {"’af‘tﬂz‘
ranmings”) was in the preparation of gresses an wire Grawing
iubricants.

The main use of the residus from the cistillation of

\ ids was in the lacquer industry. Altheugh heating the
-esidue %o a high tewperaturs in vacuo produced @ hard, brittle
i o

=

X
resin or gun-like preoduct; lacquer manulzotursers prﬂ‘"ﬂ':’eci the
tntrested distilletlion residue. If 4he residus is disselved or
dlspsrsed in methyl sleshol and then neutrolised with causziie
sode 2 Garlk c.;l::”“ef‘f colleidndl soluticn is obtained which found
use 25 a binder Tor pigasnts in couculls g pajints zad was sol
for this purpoze te Herberts of .-'qupfart a
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ths Gigo - Cuy frocticn of acids was usuld by thae
I.3. os oan eadsifier in the sopnfucture of Tuno rubber,

"

the unsaporniflable watter which 1s seypersted froo
the oxidation product and noranlly is returred to tne oxiae:
vessels, cowitains alco 3. llenkel nad not sweesded in

'
e
2}
ol

recovering tnese alechols, but hod conwertsd thea inio the
corresronding fatiy acids by neci the -

10 excess of Malk {basel on G
vessel 1o 200 - 250°C. h° WE S

vazeuum and the scaps cbhialusd as @ residue,
tnat this wight give hett yields of sonp aoh

returning the'matcrlgl Lo the oxidation

YIL.S.iL~11Y" recoverad Iron the orude

At Uppau, o
O

&
soep was distilled, and the Pfacfion distilling below 280°C.,
walch contained 500 of alcchols and ketones was hydropenated
uncer pressuie to convert the ketonss 1o alecheols. The
proauct wes then esterified with phthalic ecid and 2ae=d #s
a clasticizer without separating the paraffiinic waterial,
Tnis nad besn carried ogt on a large scale, using batches of

5C-100 t.



