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Svnthetic ettty dcids and Detergents

The Yax Cxidation IOocgss,

According to Henkel the ideal raw material would
copzist entirely of straight~cheln paraffins, = Branched-
chain perafi’ins gave rise to branc hed-chain fatty acids
which were definitely dangercus as constituents of edible fat
and gave soaps of poor detergencs and unrleasant cdour.
Lower vields of the desired Iatty acids were also obtained.
11 pleTines were present the rote of oxidation was lower, tie
rrodicts ware dark In
of fatty aclids was laynthenss gave rise to naph tnenm

cids which gave poor sSoabs ar:l it arcmatics were pressnt ther
was a denger of producing carcen nogenic substances.
Iso~parefTins, olelines end orC lics gave sxcessive amounts of
hydrexy acids, as shown by the hydroxyl murber of the
distilled acids,

The best available raw meterial was Tischer-Tropsch
ch from the normal-pressure cobalt catalyst process.
oh from the medinm-pressure process vas less suivable

that from iron catalyst synthesis was tne least suitable
of' the Wischer watieSs
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he pext best raw materisl was FRLTHL wax® - wax
sbtained from the product of *he low-teuperaturs
n;\m,rogenati.vn ol brown~coal tar. Jpst waxes of pebroleum

5 and the yield of the main fraction



oriein were less suibsble than the abovae.

Hericel &3id not consider that it would bs etonmomic o
eitomnt bo improve an unsuitable wax by refining freatment,
and up to the present Have had no success in this direstion
even on the laboratory zosle,  They doubt whether 3% 3

to produce suitable oxidation gatsch by mild thermsl
Tubhrehanie hard wax,

They have not tried the LG, wmethod Tor deterninin
oy - b=} -

the promsrtico of branched-chaln hydrocarbons in waxss,
using 8b 21, but doubt 1lte reliability. They belisve that
ppte 5 S it . . :

Wl murs Rormal parsfiins do pot resct with this resgent
they do 8o waen mixed with momhyummarb nE. They consider
th he only relisble best of the 341*5'&*0111‘@ ol & wax for

profoetion of the fatty acids is Dy means of & test oxidadion.
ihe msa’c suissble wax isg one giving the meximum yield of

Yy acids of hirghest meliing point and Pﬁleﬁu colour,
a*w} S‘Gﬂ%e{i however, that the resulbs of sush test
oxifutions agresd with I,G, fipures {or the proportion of
branched-gheins, {(the higher the conbent of lso-paraffins

the lLess miitable the wax), They had not carried out tast
oxidaticne with pure brarchedechain peraffins

The following is a short summary of a document prepered
by Henxel on the tesbing of waxes for the oxidation procgss.
"The suitability of a gatasch es zlarting maierial for
i;.,a preparaticn of fatty acids is decided by its charectier-
stics end by test oxidations. & good gatsch should have
low dodine ek e_, and shculd boil mainly {ca. 904 botwssn
2090, and LGP0, st TOU mm. a3 Jeterminsd by distillation
et 15 mm. Oxddetion tests are carried out at 105 - 110%,
Fith em sir rate of ca. 10 litres/100 g.wax/h., to a finel
asponificadion number of 135 = 140, Several beste on e
wﬁ g. scale in glass reaciion fubes, carried out
miltenesusly {in the same heating b&'i;h) gerve Lo determins
e beet remction conditions (bime, temperature, amsunt
Jagaiybt) The colour of the resction product for
itable materiel should mot be darker than orange-yellow,
& 2 kz. moale test in an electrically heated alx.nm_gm tube,
120 om. long and fitted.with & filter candle for c'hmrzh;t;ng
the air sbremm, is then carried out to permit deterndvstion
of the yield and guality of the products. orking up ie
similer $o the teghnical scale method ut the unsaponifiatile
material {U,8.iL } is separsfted by solvent exiraction imptezed
of distilletion, A second 2 kg. scale tsst, In which tha
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% st ig incorucrated in
the sterting material, is required for a complete ssbimation
of the suitubility of & gatschs

The fatty acid plant of Deutache Fetteflureverke Witten
uaed only Fischer-~Tropach Woax &8 raw material, tut the I.G.
piant et Oppeu uscd a variely of raw materials, the principal
one being T.T.H brown-coal tar Wax, Tw, Ktwrzinger, the
menzger of this plant, gave the following infeormation;~
During the war years T.T.H. wex formed 80% of the total wax
oxidised, Fischer-Tropsch gatsch (from Brabag, Schaffgoisch
anrd Zrupp Treibstoffwerk) formed 107, and 'Nerag' gatsoh
{ petroleuwm wax from the dewaxing of spindle oil) the
rewaining 10)x

At the time of the visit, the plent was operating on
“Esperheim Geisch®, & wax extracted fron low-temperature
brown~conl tar obtained from the Sachsiche Werke, Espenheir,
and refined with licuid 80,. This wax is unse rated
(iodine rumber ca. 40) and mist be hydrogenated before uses
T+ contains some paghthenes end has a high sulphur content
and was altogether less satisfactory than T.T.H, wax, They
had received & consignment of 1,200 &, of this wax {of which
600 t. had been oxidised at the daie of inspection) and when
this had been used the plant would have %o shut down. The
yiglds of fetty scids obtzined by the oxidation of 100 parts

of the verious waxes were stated to be as given in Table 5%

Tottv ..cids rrom WEX Oxidaticol. L.0 Jarban

Fore— Main After
, runnings| Fracticn § runn ings
Vex O -C. c, . - NER - G, Heaidue Total
doidas” 10,0180 ] 21gcias?

Fischer- 12 50 . 6 7 75
Tropsch
T To e 7.6 L5.5 2.8 17 20,2 7E.1
Nerag (very varisble, s to b rathar
Espenhein & 35 5 47 63
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<
acida obtalined during tho war years st Oppeu are given in
Table 60,

Uridstion of Wax, 2.G, rarben, Uypean, 1801 -4.
Ay 4 5 ok il

s g [ B % .
lodine musber o fthe as

e

Wax ! § Droﬁhcaa
Tear O}.:Ldleaﬂ Fore-~ i Af.ar

&y
1
runrings | Frastion| murcings

s iResidas
‘tq § ts ‘t- L\e ta Ve

|

1949 1,967 213 583 56

1642 | 13,001 916 6,519 231 oz
193 | 12,560 350 5,578 357 12
100 L 6,07 129 2,493 25 | 7

-

Altuough the process snd D
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nent used, both
aud Uprpew, have been desorilisd 2

o
W
In previcus repd

:\;i

ts, the
followirg aceount of the oxidetion of a good baich of

T, T H. gatseh at Oppad includes Jetails not pravicusly
reported, end, at the risk o ‘:.cv'*e -Jup.ucmlon, appsars

worthy of inelusion in this reser

To o mixture ef 4O t. fresh wax end 60 t. V.S, U

- Wty L

from & previcas oxidation, 0,92 t. IZnd in awueous
solntion is edded snd the vhole heated zio 4L G, e
mixiure is thes pumped into the oridetion vessels, snd oo

soorn as the reaction nes sharbed, the toaparaiure is
B G * hY
- P L ~ s . . y
reduced o 105 to 14570, {usaeliv 105 - 110°%C. )
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Table 61

Feignt Balence for (xidetion Process

Conversion of 100 Tonnes Gatsch 4o Patity acidp

—

; e s

Aronnt snd Nature

of orgariic constituents

Queinti Ly

Spent

36,800 cuwam, | 1%.5 1, lowDboiling hydro-

Alr carbons, alcohols, aldehydes, Lost
ketones and fatty scids, i
21,6 t. 005 (equivalent to
5.5 t. )
———t
Condenser | 7.0 t. 0,21 %, sldehyies {.
041 0.28 * ketones ;
1.05 " ziechels 2 Recor.
2,71 % fatty zeids / ored
2,40 " hylroearbons J
6,65 " organic matter )
Condenser | 28.3 t. 5.70 %, ©f Tabity acids RE o O
water ered
Wash :
water
from
treatment | 35.% culn. 2,80 . futty reids Loat
P crucde
oxidstion
product
GCasges
evolved
during 1.5 t, of hydrocarbons
renoval as fog, 0D, and Loss !
of U, 3. M. permanent fas.
IT in
ripe
still

ek
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Froduct Quanbity | Aamount and Hature
' of organic constituents
Fater
fram
washing 127 cu.m. 2.20 t, fatty scids Toat
of crude
acids
-
Raw fatty {| 72.6 t. 72.6 %, fatty acids . Hecow
- acids ered
Total organic matter = 6.5 ¢,
Totzl vecovered orgsnic matter = ge.0 "
Lese {including CCy) ' 60,5 "
Estimated loss of hydrocarbon
_material = 26
= 285 of Raw
Jaterial.

Some data for the wax throughput, and yields and
production costs for fatty acids at the Witten plani are
given im Table 62, In 19.3 the wax throughout reached s
maximun {actually rather more than the rated throughput
of LU,C00 t. jand this was the best year of operation the
nlant had experienced. Full details were aleo obtained for
the process ¢osts bui as these have already heen reporisd by
J.¥, Vincent (BIDS FPinal Report Mo. 805) they have been
cmitted from this repdrt.
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The wex oxidaticn plant of the I.G. at Magdeburg, which
never ceme inte operation, was to operabtes the Hubbe and
Farenholtz process. Some irformaticn was obtained concernming
this process from the Juargi Company who had built the plant.
The process used corxidation with air at 25 atm. pressure znd a
temperature of 120 -~ 150°C.  Under thess conditions, no
catalyst was required and the reaction %time was reduced %

& he A8 the exit zases wepe under prassure the rscovery of

the volatile prodncts wos simplified, and the lonses wers

leas ithan thosze of Deuteche Peitmaurewerke, who claimed, however
that their own oversall efficiency was higher.

The oxidstion vesszels had to be made of stainless
steel {instead of aluminium as st Wittsn and Oppsu), and the
capitdl cost of the plant was very high, viz., 60 million 5.
for a plant of 50 . wax par day throughpuit. The yield of ths
main fracticn of acids was about 598 and the yield of residual
anids was somewhat higher than at Witisn,

The seap prepared from the Hubbe and Farenholis acids
was claimed to bave s less wnplsasant odour than the Witten
product. ’

The Smell Cavsed by Synthetic Soaps

Tha maip fraction of fatty sclds was used primarily for
soap manufacture, but an objecticn to thelr uze for this
purpose is the unpleassant odour which develops on the skin
after washing with scszp coptsining these acids,

According to Henkel et Cle, this property is due to the
prazence of branched-chalin fatty acids. Wnen the soap is
used for tollet purposes, the soap is absorbed by the skin
end the free fatty acids grafuelly liberated by the stropger

clds of the sweat. IEazymes in the skin decompose the
tranched-chain fatty acids to lower seids vhich give rise o
the objeeticnable odour, Whather or not this mechanisn is
correct, the preducticn ¢f the odour iz undoubtedly asscooiated
&heh the humen skin, snd varies from individusl to individweal.
Some pecple can use the soap without sny unpleasantness ab
211 ~ others develop the odour with soap containing only 10%
of - synthetic fatiy acids, Une of Henkels employecs was
exceptionally sensitive and was used by the Company fox
testing soap samples. For the majority of peopls,
gsoap contalning 20 ~ 25% of synthetic acids can be
unsed without unpleasant afier effects. Henkel would
not, hewever, recommend the use of the acids in goed



