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FPROVISIONWAL SPECIFICATION

Iﬁaﬁrovemqnts in and Apparatus for the Manufacture and Production
of Soaps from Oxidation Produets of Non~Avomatic Hydrocarbons

I, Groras WitnraM Jomnson, o British
Subject, of 47, Lincoln’s Inn Fields, in
the County of Lendon, fFentlexan, o
hereby declare the nabare of this inven-
tion (whick has been communicated to me
from abroad by I, G. TFarbenindustrie
AXktiengesellschatt, of Prankiori-on-Main,
Germany, o Joint Stock Cowmpan
éoganised wnder the Lows of Gemupany
to be as follows:—

In the oxidation of golid or lignid non-
aromatie hydroearbons with air or other
gases containing oxygen thove is formed
as s well known, a mizxture of acid an
neulral oxidafion products from which
fably acids or soaps may he oblained.
The fatty acids or soaps hawve, however,
the drawhaek that they have an wun-
pleasant charmeteristic odowr which con-
giderably impairs their capacity for heing
used for exemple ns domestic or toiled
Boapd,

My foreign correspondents have now
found that considerably hetber soaps can
be obtained from ibke oxidation producis
of solid or liquid nom-gromatic lydro-

_earbons by subjecting the sapunified

oxidation products to a treatment with
steam. In this way the suhsiences
gausing the wopleasant odour are almosgt
completely removed and practically vcdonr-
less sonps are obbained.

Oxidation products of solid or liquid
non-aromotic hydroearbons suitable  for
the process accurding to this invention
are for example those of hazd or soft

raffin wax, Diesel oils, eracking pro-
hints of petrolemms and the liks or
hydrogenation products of tews and the
Hke. ~ These are obtained in known
manuer by oxidation in the Hquid phase
at temperatures for exampls of from 100°
to 160° Centigrade, if necessary while
nsing catalysis, such as rmanganese com-
pounds. . o -

The removal of the nnsaponifiable con-

. gtituents, as for gxample the non-axidised

50

hydrocarbons, aleobals, ketones and the
like, confained in the pxidation produets
may he effecled, before or after the treat-
menk with steam, by known methods, as

- for exwmple by extiraction with hénzine.

[ Price 1{-]

For thy purpose of preliminasy purifica-
tion, the c?:n:i&aﬁon products may be
treated with waler, meids or ozganio
solvents belurs the saponificatifn, where-
by for example water-soluble or readily
soluble oxidation products of low boiling
point arg removed. The process may be
ratried out while using alkali salts of
the acid oxidation preducts in aqueons
solutivn or of alkaling earth or Theavy
meta] salts in agueous suspension or wlsy
in ap anhydrous, used foem. Mixdures
of salts, as for example those conteining
sodinm, potessium ond maghesiom salts,
m&bi also be subjecied to the treatment
with sieszm.

Ordinary, wet or superheated steam

may he used aecording to fhis invention;
it is advantageous to work asceordimg fo
the eounierscurrent principle and the
process raay be carried coi for example in
oolumme provided with Raschip rings or
bell platforms.
. The amsunt of steam. o be used accord-
ing to this invention -depends mainly on
the amownt of cdovous substancss presant
in the oxidation prodmets, Generally
s%eaking zn amount of steam of From
about 0.5 ta 38 times the weight of the
sozp solution msed is sufliedent; it may
readily be determiined in each case by a
saall preliminary test. The tempera-
tore to be used depends on the natuze of
the oxidafion products and the smiount
of vdorous substances; temperatures helow
the distillafion temperature of the -un-
saponifiabls oxidation produets are suff-
cient, Gsherally sgéa.king temperatures
botween " 100° amd 200° Cenbigrade,
adventageously between 150° and 200°
Centigrade, are used. o

For' example if an oxidation product
which slill contains mnsapcnifiabls con-
stituenta is- to be worked wup, the wn-
saponifiable constituents may be firs Te-
moved by blowing in steam for a short
time at temperaizres at which the un-
saponifiable "condtituents distil off, +he
blowing in of stesin then being continted
at lower temperafures, as for example
from 150° to 200° Centigrade, until the
odorous substances have been Temoved.
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The ‘procédure may, however, also be
revezsed by first removing dhe odorous
subsignces by blowing in steam for =2
Iong period ub vomparatively low tem-
peratures, a8 for example from 130° {0
200° Centigrade and then distilling off
the unsaponifiable comstituents by treat-
ment for & short time at higher tem-
peratnre.

In the case of alkeli salis of the oxida-
tion produets, whick freguently foam
injuriously a% atmospheric pressure, it is
adveniangeous fto earry ong the tresbment
with sleam uader pressure and af elevaied
temperature, as for example between 140°
and 800° (lentigrade, The alkali salis
of the axidation products may he bleached
if desived in knmown mapner, us for
exataple -with . hydrogen perozide or
sodizm hypochlorite, efter the. treatment
with steam. . The odorless and colourless
goaps thus ohtained may be directly
worked wp into industrial finished pro-
ducts, such ns domestie soaps or soap
powders.. - - .

The process according to-this invention
may ha carried ouwt loe ‘example very
advaniarecusly by heatineg the soap solu-
tiony or the soap suspensiond under pres-
sure to high temperafures, as for example
from 250 40 800" Centigrade, releasing
the pressurc on the hot .solutions with:
the simultaneous cvaporation of a pari
of the solvent wuler in o vessel in which
thers is then carried ovut = {reatment with

stearn, prefersbly according to . the
connter-current principle. This method
of -~working may he ocarried out

for example in an apparalus such as is
ghewn diagrammatically in the accom-
panying drawing, hut the iavention is
nut vestricted to the partienlar apporains
shewn.® ° : ) S
Referring to the drawing, the oxidation
product saponified with seda and freed
from umsaponifiable constitnents by ex-
traction with henszine is led with a water
content of zbout 60 per cent by means
of u_pump 1 thramgh a preheater 2 in
which 1t 18 heated under pressure to
from 250° to 500° Centigrade. The hot
sogp solution then passes through a valve
8 with partial Yelease of - pressure and
whila being sprayed into a tower 4 in the
pressure-release chamber & of which =
part of the water is “evaporated; "{his
evaporated water passes througl the con-
duit, 6 to a condenser 7 from which it is
withdrawn throngh a valve 8. The soap
aulution which is still at a temperaiure of

about, 150% Centigrade and whith is

ander a pressure of from about & to 6
atmospheres, trickles down in the tower
4 over the Raschig ring flling B and

65 collects in a sufap 12. Steam Is blown in

simrultanecusly o counter-current be the
triekling soap sclution through a wvalve
11 and a distribeting device 10; this
ceryies away the odorous substances
which have been only invompleicly re-
moved by the spraying of the svap solu-
tion. The odorless soap is withdrawn
fromw the valve 13 after releasing the pres-
sure to atmospheric pressurs.

‘When the extracition of the oxidslion
products for the purpose of removing the
unsaponifiable cpemstituents has  heen
carried out with henzine, alechels of low
moleoler. weight having been added in
known manner for the avoidance of the
formation of emulsions, the recovsry of
the organic solvents may be combmed
with the said purifieation of the scap
solation under pressure, In this easp it
is prelersble, however to garey out the
spraying of the soap solulion and the
treatment with steam in two separate
apparntus in ordsr to aveid too great a
dilution of the prganie solvents.

The process aceording to this invention
offers in particular the ndvantege that
notouly s a complete removal of the
odorous substances sffected but that there
is practically no lngs of initial materials.

The followine Example  will further
illustrate the nature of this invention hut
the invention is nof Tosirieted fo this
Esample.
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Examrri. .

An oxidation produet of hard paraffin 100
wax eontaining 40 per cent of arid com-
pounds (ohiaived hy leading air inte the
fused paraffin wax ai 115° Centigrade in
the presence vl a manganese culalyvst) Is
washed with an egnal volume of water 105
at from 70° to 807 (entigrade and then
saponifled by treatment for 2 hours with
2 per cent soda salution nnder pressure
at 200° Centigrade, After ndding ahownt
30 per cent of a 40 per cent agueous
isopropyl aleohel, the unsaponifieble
econstituents are remnved from the saponi-
fleation produet hy  extraeHon with
petroleua ether: tho organic solveni it
recovered from the sosp solufion by dis- 115
“illation,

The scap solution thus obtained, which
contains ahout 35 ner cent of fatty acids,
is then heated to 180° Centizrade under
pressure and treated with steam in 120
counter-current in o lower filled with
Roschiz virgs. The effluent vapoors,
which eontain the odorous substances,
ate condenged. The soap treated with
steam is then hleached with hydrogen 125
peroxide. By cvapereting ang drying, a
Practically colourless product is obtained
which. may bhe worked up info seap
powder,

11Q
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Dated this 21st day of September, 1936,

J. ¥. & . W. JOHNSON,
47, Lincolr’s Tnn Fields,
Londen, W.C.2,
Agents.

COMPLEIE SPECIFICATION

Improvements in and Apparatus for the Manufacture and Production
of Seaps frqm Oxidation Products of Non~Aromatic Hydrocarhons

1, Grongr WiLntax JomExsox, a British
wubject, of 47, Lineoln’s Inn Mields, in
the County of London, Genfleman, do
hereby declare the natwre of this inven-
tion {(which has heen ecommunicated {0 me
from ahroad by I, G. Farbenindustrie
Alktiengesellschaft, of Frankfort-on-Main,
Germany, o Joint Stoek Compeny
organised nader the Luws of Germany)
and in what manner the same is to De
performed, to be particularly deserihed
and ascertained in and by the following
statement : —

In the sxidation of solid or ligquid nom-
aromatic hydvocashons with air or ofher
wases contuinlng oxygen there is formed,

as iz well known, a mixture of acid and”

neutral oxidetion products from which
falty ncids or soaps may be oblajued.
The fully wcids or svaps have, however,
tha drawback that they have an un-
pleasant characteristic odour which con-

_siderably impairs their capacity for being

25

86

40

48
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msed for example as domestie or toilet
soaps. It is known (see specification No.
396,769) to wemove the unsaponifiable
conslituents from the saponified oxidation
products by a treatment with sieam at
temperatures up to 310° Uentigrade.

My foreign covrespondents have now
found that comsiderably better soaps ean
be obiained from the oxidation producis
of solid or liquid mnow-arematic hydro-
carbons obtained by oxidation with aizr nr
wbher gases containing oxymen by sub-
jecting the saponified oxidafion products
to a treatment with steam ob & jemapera-
ture below {hat necessary for distilling
off the higher hoiling wnsaponifiable ron-
stituents for such a length of time that
the unpleasant odour iz removed. 'The
unsaponified oconstituenis are removed
after such {restment or still better pricr
to it. In thif way the snbsiances causing
the wnpleasan} odour are almost oomo-
pletely removed and proeticelly vdousless
soaps are cbtained,

Oxidation produets of solid or lignid
non-aromutic hydrocarbops suitable  for
the process acoording to this invention are
for example those of hard or sofy paraffin
wax, Diesel oils, eracking producls of
pétrolewms and the like or hydzogenation
produets of tars and the like. Thess are

obtained in known menner by oxidation
in the liquid phase at temperatures for
example of from 100° to 160° Centigrada,
if necessary while using satalysts such
85 manganese vompounds, with air or
other geses comtaining oxygen,

. Tha treatment with steam of the oxida-
tion produrts so obisined may be carried
out_while using alkali sults of the acid
oxidation products in aqueous solution vr
of allaline earth or heavy metal salts
i ayueous suspension or also in an
an.hyémm 5, fused Jorm. Mixtures of
salts, as for example those confaining
sodium, potassium and magnesinvm salts,
may also be subjectad to the treabment
with gteam.

Ordinary, wet or superheated steam
may he used aceording to this invention;
it 15 advanfageous fo work acsording tu
tho counnter-current principle and the
process may be carried out for exampla in
colnmng fprowé[ed with Reschig rings or
bell platforms.:

. The amount of steam to be nsed aceord-
ing fo this inventivn depends mainly on
the amount of odorous swbstances présent
in the oxidalion prodncts. Generally
speaking an amopunt of steam of from
about 0.6 to 8 times the weight of the
soap solution nsed is sufficient: it may
readily be determined in sach case by &
small preliminary test. The temperature
o be used d-e-geﬂds on_the nafurs of the
oxidation products and- the amount of
nc‘larun._us . sruh_s:tances: temperatures below
the distillation temperatnre of the uu-
saponifiable oxidation produels wre suff-
cient, (enerally speaking temperatures
between, 80° and 200° Ceatigrade, advan-
tagevusly between 150° and 200° Cenk-
grade, are used.

The removal of the unsaponifiable con-
stituents, us for example the non-oxidised
hydamuarzhons;é aloohols, ketones and the

e
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like, eomtained in the oxidation Er-uducts 100

may be effected, before or after the treat-
ment with steam, by known methods, ag
for example by extroction with henzine.
I'or the purpose of preliminary purifies-
tion, - the oxidation
treated with waler, acids or oreanie
solvents before the sapomification, where-
by for example water-soluble or readily

produets may be 105



482

e
p~rE 1

10

16

20

95

50

44

solnble oxidation preducts of low boiling

point are removed. .

For example if an ‘oxidation produet
which stiil conteins unsaponifiable eon-
stituents iz to he worked up, the wun-

saponifiable constifnents may be fizst re-
-moved by blowing in steam for a short -

time (insufficient fo remove mnch of the
odorous substances) ol tempevatuves at
which the ursapenifieble constituents
disfil off, the blowing in of steam then
being rontinued at lower temperaiures,
as for example from 1503° to 200° Centi-
grade, uatil the adorous swhstances have
been removed. The procedure may, how-
ever, also he reversed by first removing
the odorous substances by Dlowing in
steam for ‘a lang periad at comparatively
low femperatures, as for evample from
150° to 200° Centigrade and-then distl-
ling off the unsaponifiable consiituents by
treatment for & short fime. at higher
tempernture.

In ihe case of alkali salts of fhe oxida-

tivn producfs, which Ireguently foam’
mjurivusly b atwospherie pressure, it is

advantageous to cazry out the treaiment

with steam nnder pressure and st elevated

temperatnre, as for example hatwesn 140°

and 300° Centigrade, The alkali salis of
the oxitdetion produets may be bieached

if desired in known wmonner, as for
example with hydrogen peroxide or

sodivm hypochlorite, after the treatment

with steam. The odorless and coloarless
suaps 1hus obtained may be directly

worked up info indusbeial finished pro-
dnets, such as domestic “soaps or svap,

powters,

The process aceording to this invention

may bs-curried out for example very
advantageoasly by heating the soep sclu-
tions or tha snap suSpensivns wder pes-
snre to hich temperatures, as for example

Jrom 250° to 300° Centigrade, veleasing

the pressure on the hot salutinns with
the simulfaneous evaporation of a part

- of the sulvent water In 2 vessel in which

50

there is then carried oul o irealment with
steam, preferably according to the

conntér-current principle.’ This method

of worldagy may be ecarried out for
example in an appuratus such as is shewn
diagrammatieally in the drawing accom-

' 55 panying the FProvisional Specification,

but the invention is not restricted fo the

. perticular apparetus shewn,

60

65

Referring to the drawing, the oxidation
pooduot saponified with soda and freed
from mnsaponifiable econstifuents by ex-
{raction with henzine iz led with a water
content of abogt 60 per ceni hy means
of a pump- 1 through e preheater 2 in

which it is heated nnder pressure to from.

230% ta 300" (ehitigrade. Tha hol soap

_withdrawn_through a valve 8.

sofution then f)asses through a valve 3
with partial release of pressure and while
being sprayed inte a tower 4 in the
pressurc-zelecase chamber 5 of which a
part of the water is vvaporated; this
evanporated water passes through the von-
dAuit. 6 to a condenser 7 from which it is
The soap
solution which is stifl at a temperaiura
of aboul 150° Centigrade and whick is
under w pressure of from about 5 to G
atmospheres, (riekles down in the fowoer
4 over tha ﬁasehig ring filling 9 and
colleets in a sump 12. Sieam is blown in
simultaneously in counter-cwrrent to-the
triekling soap solution through a volve
Il and a distributing device 10; €his
carries away the odorous substunces
which have been only incompletely re-
moved by the spraying of the soap solw-
tion, e gpdoriess soap is withdrawn
itk the valve 13 after releasing fhe pres-
sura to atmospheric pressure.

‘When the extraction of the oxidation
praducts for the purpese of removivg the
ungaponifizhle constitments has  heen
oarried out with benzine, aleohols of low
moleealar welght baving been added in
Inown manner for the avoidance of the
formation of emulsions, the recovery of
ths organie -solventz may he combinmed
with the ssid purification of the scap
solution under pressure, Ilo ihis casas il
i3 preferable, however, to curry ouwt the
spraying of the soap solwfion and the
treatment twith steam 1in +wo separate
apparatas in order to avoid too great o
dilution of the organie solvemts,

The process nccording to this invention
offerzs in particular the advaniage that
not enly is a eompletc removal of the
odoraus suhstances effeeted hut that there

is practically no'loss of initial mdterials.”

The "following Fxamples will forther
illustrate how the spid invention may e
carried out In practite Hul the invention
is not res’c-ric‘te(f to these Exvmples.
patts are by weight.

.' ’ Exanern 1. T

. An gxiddtion product of hard paraffin
wax conteining 40 per cend of acid com-
potauds (clitaized by leadicg air inio the

used paraffin wax at 115° Centigrade in
the presencéd of a mangonese eafalyst) 1s
warched with an équal volume of water at
from 70° to 80° Centigrade ond then
saponified by trentment for 2 hours with
20 per cent soda solulion under pressure
at 200" Centigrade. Afier adding about

30: par tent of a 400 per cent agueous
isopronyl alechel; the ynsapmmifiable con.
stituents are remmovéd from the saponi-
fieation product by esitraction with
petrolenm ethér: the organis solvent is
recovered from the soap solutior hy dis-
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tillation. .

The soap solution thus cbtained, which
conteins about 85 per cent of fatly acids,
is then haated to 160° Centa nnder

5 pressure ond freated with steam in
asoanter-current in e tower flled with
Rauchig rings. The efluent vapours,
which contain the odorous substances, are
uvondensed. Tha soap treated with stéam

10 is then hleached with hydmogen peroxide.

evaporating and drying, s practically
volonzrless product is oblained which may
be worked up into soap powdar.
Ixavery 2.

15 A mixture consisting of 40 paxly of
crude scale wex und 80 perts of un-
sapoulfiable constituents obtained from
an oxidation product of crude seale wax
is oxidised ab 115° Oentigrade in the

presence of 0.15 per cent polessini per-

mangeaate with air unti]l the oxidation
preduct hazs an acid value of 68, The
oxidubion produet is then saponified with

z 15 per cent aqueous soda eolution ab

280" Centigrade unoder supetatmospberic

pressure for about 1 homr and sub-

seguently the miwmtmure is diluted with
water and ethyl sheohol in smeh a manner

that & 20 per cent scap solution i

obtained. This selulion is subjected to

exftraction with o benzine fraction boil
ing between 80° and 120° Centigrade in

& tower provided with filler bodies in

counter-current, The ratie by volume of

g5 the bengine to the soap-solution iy choser
in a manner sufficiently high for practi-
cally complately remwoving the unsaponi-
fied constituents from the soap sclution.

The bensine fraction is then separated

Irom the soap solution which conteins

gmall amounis of benzine and praciically

the whole of the alechol employed. The
soap gulution is heated up to 200° Centi-
grade under superatmospheric pressure

45 and then while partially releasing the
pressurs led through a valve info the
vfper peri of a fower in which a part of
E;EE &

20
2bh

30

water and the solvents are distilled

ff. The concentrated soap solution flows

50 downwardly over the Reaschip rings con-
tained in the lower parl of the tuwer

whereby it is simultaneously treated in
conmter-current with steam. By thie
treatment the undesived odoroms sub-
stances are removed Irom the seap solu- 55
tion. From thia soap solution scap, soap
powders or pure fatty acids may be pre
pared In apy known manner. The pro-
duels thuy oblained also have uo un-
desirved odour. The mixture of benmine, 60
aleohol and water which is ohtained by
condensing ths vapours can be subjected

i & fractionated distiliation wherehy the
bensine and aleohol can ba recovered. '

Having now parlicularly described and 65
ascertained ths nature of my said inven- ’
tion and in what manner the same is to
be performed, T declare That what I cluim
i8:— :

1. A provess for the manufecture and 7¢
production of soaps free from wynpleasant
adour from oxidation E;ﬂodmb& of solid or
liguid non-arometic hydrocarhons oblained
by oxidation with air or vther gases con-
taining oxygen by subjecting the saponi- 75
fled oxidafion producis to a treatment
with steam ai a temperature below that
necessary for distilling off the higher
boiling unsaponifiable constiluents for
such a length of time that the unpleasant 80
odour iz removed,

2. Tha process for the manafacture and
preduction of seaps free from unpleasent
odour from oxidation produets of solid or
liguid non-aromatic Lydrocarbons as 85
herein pazticularly described and ascer-
tained.

3. The process for the mannfacturg and
production of eoaps fres from unpleasant
ndour from oxidation produets of solid or 80
Lguid non-erematic hydeocarbons sub-
stantially as deseribed in the foregoing
Examples.

4. Soaps freo from unplsasant odour
when oblained according to tho process 95
parlicularly described and ascertazned.

Dated the 9th day of Septembar, 1937.
J. Y. & . W. JOHNSON,
47, Liucoln’s Inn Fields,
Lendon, W.C.2,
Apgents.

Leamingten Spn: Printed for Tis Majesty's Stationery Ofice, by the Courier Press.—1838.
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