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1, Grorer WiLLiau Joanson, s British

" Subject, of 47, Lincoln’s Tun Fields, in
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the County of London, Gentleman, do
hereby deelare the nature of this inven-
lion (which has been communicated o me
from abroad by 1. G. Farbenindustrie
Aktiengesellschaft, of Frapkfort-on-Main,
Germany, a Joint Stogk Company crgan-
ised inder the Laws of Germany) to be as
follows ; —

In the preparation of soaps from oxida-
tion producls of non-aromatic hydro-
carbons of high molecular weight, as for
exampls paraffin wax, it is necessery that
the saponification produets should ba suh-
stantislly free from hydroxy fatty acids,
loctones and the like as well as from
polymeric constituents becauss thase suh-
stanees Lmpart to the soaps an unpleasant
odour and oause undesirable discclonra-
tion so that they are wasuitable for many

purposes, as for example for domestio use,
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My foreign correspondents have now
found that soaps from oxidetion produets
of non-aromatic hydrocarhons of high
molecular weight which are free from
hydroxy acids, lactones and the like cam
he obtained in a simple manner by hent-
ing the szponified oxidation product
torether with at Teasf an equal snount by
weight of water calculated on the
anhydrons crude saponifisd product to
temperatures ahove 3J00° Centigrade
under increased pressure.

As Initial materials for the said pro-
cess there may be mantioned oxidation
products of hard and soff paraffin wax,
parafin oil, patrolenm, and non-aromatic
hydregenation produsts of conal, tars and
tﬁc like.  In ths present cage products
may be used which have been obtained by
saponification of the oxidation producis
with amourcis of oalkalies which cor
respond to the sapenification value or
which are somewhet larmer or smaller
than the said amronnt. Tt is advantageons
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to use saponification products having a
water content of wt least 150 per cent.
calenlated on the soaps conteined therein.

The duration of the treatment depends in’

genernl on the nature of the oxdation
products, for cxumple on their econtent of
hydroxy fatty acids, lactones and the like,

a rule it is necessary to carry on the
beat treatment for at least an hour, The
most favourable temperatures for the pro-
cess ancording "o this inveniion He
between 310° and 850° Centigrade and it
is advantageous to work at ahout 320°
Centigrade, The pressure amounts -to
ahout 100 abmospheres or more.

It is especially preferuble to relense the
pressure on the saponifieation miximre
heated under pressure, the said release of
pressure being effected while further heat
ing the mixture, whereby the unsaponifi-
able constituents arc removed with the
steam. The releese of pressure is ad-
vantageously effected in stages, by which
menas it is ensured that the soap remains
us long as possible in agueons solution and
sufficient sfeam iz present for the removal
of the whola of the unsaponifiable con-
stituents. ' It is preferable fivat 4o release
the pressure, by suitable regulation of
valves, {o a pressure of from 20 {o 50
atmospheras; however, the temperaturs of
the saponification produet which is low-
cred by the release of pressure iy ruised
again to from 320° ta $30° Centigrade,

sating to the said femperstuze s also
necessery, for the further release of pres-
sure fo aimospheric pressore,

The unsaponifiable constituents which
distil off with the steam may be recovered
by condensation and if desired subjected
again to oxidalion together with frash
paraffin_ wax or the like. The s0aps are
obtained in an anhydrous, fireed siate and
myy be worked ap into soap powder or

grain  sopp uftep cooling  and com--

minution.
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Tha process is preferably carvied out
cuntinuously and the accompanying draw-
ing illustrates an example of apparatus
switable for econtinueus operaiion; the
& invention is, however, mot resiricted to
the particular example of apparutus
shewn.

Referring to Figura 1 of the drawing,
1 is a measuring vessel for the oxidalion
product, 2 is a measuring vossel for the
caustic snda solution, 3 is a stirring vessel
wilk @ drain pips 5 for the unsaponifiable
materizl, § is a filter, 7 is a high-pressure
pump, & is a check valve, 9 a reaction
chamber, 10 and 11 are pressure-release
valves, 12 an inlet for the heating gases,
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15

19 an outlet pipe for the waste gases, 11

a collecting vessel for the fused soap, 15
o cooling roller, 16 a cooler for the un-

0
2 scparating vessel for tlic. unsaporifiable
constituents, 18 a drain pipe for the con-
densed water, 12 a drain pips for the un-
soponifiable constituents and 20, 21 and
23 are manometers.

The following Examples, given with
reference to the drawing, will further
illustrate the natura of this invention, but
the jmvention is mof restricted to these
Examples.
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30
Exawrern 1.

A product obtained by the oxidation of
hard paraffin wex in the liquid phase by
leading in air at 150° Centigrade with an

85 addition of manganese maphthenale as
catalyst, is intimately mixed with a 20

- per cenb. solution of caustic soda, af 80°
Centigrade in the stirring vessel 3. in an
pmount containing 4 per cent. of causlic
sodz. less than corresponds to. the
theovetically necessary amount. for the
complete saponificativn of the fatty acids
and esters. Water is added to the

40

saponification mixtwre in such an amount:

45 that in ll Y0 per eent. of water are con-
tgined. therein. The unzaponifiable con-
stitnents separate 4s the top layer om
shanding ; they are withdrawn through the

drain pipe 5 atter the lower layer kag left

saponifiable constituents and steam, 17 a - -tion mixture. The sapsnification mix{uro

- condensulion takes place.

water and then acidified with dilute sul-

the stirring vessel at ifs bottom and before 50
new oxidation produet is introduced lute
this vessel. The soap solution is pumped
through the filter 6 with the ail of the
high-pressure pump 7 and through the
cheek valve 8 inty a reaction chamber 9
consisting of a tube sysiem and Theated
therein to irom 310° to 820° Cenfigrade;
the speed of flow is regmlated so thai 2
pressure of 180 atmospheres Is set np and
the saponificetion mixture remaius in ihe
chamber for about 2 hours, The uniforns
mainlepance of the pressure is regulated
hy the release valve it The pressurc ia
then released in steges, the first stage
being by means of the valve 10 from 160
to 95 uhwospheres, With the cflluent
vapoure, » part of the unsaponifiable
material is removed from the sapenifica-
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is then released to atmespherie pressure 70

by a second valve 11, whereby the mn-
saponifiable constituents 25 well as
coloured constituents and odoroms sub-
stanees nre practically completely rve-
moved with the steam.

The remaining soap” melt is pale io
colour., It is led into the collecling vessel
14 and pesses thence o a casling roller 13
on which it is worked up izfv fakes. The
steam with the wunsaponifiable con-
stituents passes through the collevting
vessel 14 into the cooler 18 in which the
The unsaponi-
fiable constituents are ecolleetad in the
syparation vessel 17 and supplicd to the
oxidation agein through the dewin pipe
19. The cordensed water may he removed
through the drain pipe 18,

" The erude soap obtained s dissolved in
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L
phuric acid. The erude acids ihus
separated, whick contain onlr from 0.9

to 1 per cent, of unseponifiable con-
stituents. gre distilled with steam under

s pressure of 2 willimetres (mercury 95
gauge). The following results are thus
obtammed : ——

Colour of the fatiy acids

' Distillation .  Estervalue of  in the 1 inch trough of the
100 residue the fatty acids Lovibend Tintomeater red
N 18 per cent.. o 0 1.0
The, fatty acids obtained are free from_ aildilion of sodium palmitate as eatalysi) 110 |
lactones, hydroxy acids and fhe like and  are, after the addition of 200 parts of '
have a very pale eolour, “eF 7 swter and 116 paris of 3% per cent, voustie
106 . " Bxawmrxe 2, . sodu solulion, saponified. After allowing
400 parts of an oxidption producl 1o stand for o shori lime, a part of fhe
having = sapomification velue of 146 unsaponifiable comstituents separates on 115

(obtained by the uxidation of hard paridtin
wax with ajr at 115° Certigrade with an

the surface of the same and js removed.
the saponifieation mizfure then heing
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Infroduced into the reaction chamber
shewn in the drawing, and heated fo 315°
Centigrade. After {zeatment for 1} hourg
under a prassure of 150 atmospheres, the
suponification mixture is releaced fo a
presgure of 30 atmospheres, the major

orticn. of the unsaponifinble vonstituents
ﬂei-ng removed with the effluent steam. As
soon as the saponifieation mizlure has
ugsin reached the temperature of about
320° Uentigrade, it is released by a second
pressure-release  valve 1o atmospheric
pressure, whereby the remainder of tha
unsaponifiable consii{uents distils off with

the steam. = The remaining soap melt,
which is at a temperature of 315° Centi-
grade, dows from, the reaction chamber on
to 2 eooling roller and is there obtained in
the form of flakes. The flakes ure ground
und are suitable for the preparaiion of
soap powders and other washing agents.

The pale-coloured crude soap may also
ba worked up into fatty acids., For this
purpose the soap solution is acidified with
&0 per cent. sulphuric scid and the erude
fatty aeids thus separated distilled with
sleam in wacuo. The following resulis
are ohtained: —

Colour of the fatty acids

Distillation EHster value of in the 1 inch trough of the
residue the fatty acids Lovihond Tintometer red
9 per cent, 1] 0.3

There is thus oblained only a compara-
tively small distillation residue; the fatty
acids ohtained are frow {rom esters and
lactones and have a pals colonr.

Datied this 12th day of November, 1036,
J. X &G W. JOHNSON,
47, Lincoln’s Tnn Fields, Londen, W.C.2,
Apenta,

PROVISIONAL SPROIFICATION
No. 25283 A.D. 1937,

Improvements in and Apparatus for removing the Unsaponifiable
Conpstituents from Saponification Products of Oxidation Praducts
of Non~arematic Hydrocarbons of High Molecular Weight

T, GuoRGE WiLLiaM J ouxsox, a Brifish

Subject, of 47, Lineoln's Inn Iields, in
the County of London, Gentlewan, do
hereby deelare the naturg of this inven-
tion (which has been communicated to me
from abread hy L. G. Farbenindusirie
Aktiengesellschaft, of Frankfort-on-Main,
Crermany, a Joint Stock Company organ-
ised under the Laws of Germany) to be us
follows ;-

The separation of unsaponifiable con-
stituents from oxidation products of
parafin
the unsaponifiable constifuents fraquently
offers difficulties becausa in many cascs
undasirable side reactions, as for exampla
decomposition of the soaps, take place,

My foreigm correspondents have uow
formd that the unsaponifiable constituents
can be ramoved practicully completely
from suoh saponification produets contain.

ing tha same withent inJury to the scaps

and in a very advantageous manncr hy
spraying the saponification product which
should contain” water into o vaporising
plani copsisting of o fube system, by
nozzles with the use of indifferent vapours
or gases, parlticularly steam, the tempera-
ture of the products being so regmlated,

hydrocarbons, by cveporation of

preferably while maintuining to a Loz
reaching exten{ the turbulent movement
of the sprayed-in soap particles, that the
soaps leave the vaporising plant in the
Liyuid form. The vapours eontaining the
unsaponifinble constituents thus produced
may readily be separated from fhe aoaps
and ars sondensed as such.

Suitable initial materials for the protess

15

20

25

70

arc saponification produets of high mole- 75

vular weight non-aromatie hydrocarbons,
as for example hard or suft parafin wax,
widdle oils, Deisel oils and non-aromatie
Lydrogenation prodmets of conla, tars o1
oxides vl carbon. They may be pretreabed
with advavtage, before the saponifieation,
with water, acide, dilute alkali solutions
or orgenic solvents in order to remove
readily soliible and strongly acid -pro-
duets. ‘Phe saponification may be carricd
out with an amomn} of hasic-acting azent
which is caleulaled from the saponifina-
tion value of the inftial material, or with
a latger amount, or preferably with o
somewhat smaller ‘ainount, Tn the suponi-
{ication solvents, as for exampls water or
also organic selvents such as aleohols,
ketones or hydracarbons of higher boiling
point, or mixtures of the said solveunis
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may be used.

A larger or smaller amount of unsaponi-
finble constitnents separates after the
saponificediva depending on the nature ol

5 the oxidation produet; thess conaist of
higéh molecular weight alechols, alde-
hydes, ketones, hydracarbons wnd other
neniral substances, and they separate as
an upper layer. This layer is preferably
separated before the further working up.
The aqueous sapenification produet
usually contains from about 25 to 60 per
cent. of sveps and also still considerable
amonnis nf tnsapunifiable constituents in
15 & dissolved or dispersed form. The spray-
ing is carried out for example by heating
the saponification product to high tem-
peretures and then releasing it from
pressure into the tube system. In this way
the temperature is first reduced whersby
a% ihe same time the unsaponifiable cou-
stituents vaporise wholly or partly with
the water. }il.‘
heated fube system in turbulent motion
95 with the vapoursin spray form. The most
far-reaching possible mainfenance of the
turbulent motion of the sprayed-in soap
partivles is obtained by introdneing the
sapunificetion product under compari-
g0 tively high pressure into the tube system
the tubes of which have @ comparatively
small dimmeter. - By reason of the turbu-
lent moticn of the soap particles it is
possible without detriment fo heat {he
gy saponification product io high fempera-
ture, for esample in many vases np 1o
400° "Centigrade, and to use very short
vaporisation perivds and comparatively
short vaporiscr fubes. The tube system 13
40 hesied by a heating deviee, as for exumple
gas fiving, and the temperature is regi-
Tated so that the sprayed soup liguefies and
separates in the liquid form from the
vapours in a separator aud can be with-
45 drawn,

It is not essential, however, to preheat
the sapenification produet, for example in
arder to produce the pressure necessary 70T
the spraying, but the spraying {or atom-
isation) of the sapenification produet con-
taining more or less water can also he
efteeted by nozzles with the use of water
vapour, gases ar fhe like,
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Tt is of speeial edvantage to subject the

pp aqueons saponification product before
introduetion inte the vaperisation pluni,
either alone or in admixture with solvents
or diluents,-lo temperatures above 220°,
preferably between about ¥30° and 330°
g0 Ceatigrade, whereby = considerable
improvement in the saponification pro-
durt is obtained. By the said heating, in
particular, the over-oxidised- arids pre-
sent, as for example hydroxy-ariils,
85 loctones and the like, are converted into

Lc soaps are led through the -

ordinary fatty acids and the yield of purc
fatiy acids is thus increased. Whis
improvement is evident frem the fact that
the fafty acids oblained have no esier
value or only a small ester value. The said 70
pratreatment may alse he carried oul in
the presence of agents having hydrogen-
ating action, 2s for example while simul-
taneously pressing in hydrogen vr with an
addition of zine dust or the like. The 75
duzation of the prebeating of the saponi-
fication product is dependent om the
nafure of the saponification preduet; it is
preferably carried on until & sample of the
orude avidy obtained from the saponifica-
tion product no longer has an ester value.

T4 is advantageous to carry ovuat the pro-
pess aecording fo this Invention in a plant
of the nature shown diagrammatically in
the esccompanying drawing, bnt the B85
inwentivn iy nol restrieted to the partion-
lar plant shewn.

Referring to the drawing, %4 is » reser-
voir for the saponification produet, 24 Is
a high pressure pump. 25 is a tube syslem 90
in which if desired {he preheating of the
saponification product to lemperatures
above 220° Cenligrade is cffected, 26 aund
97 are burners for heabing the tuhe
gystems 25 and 30, 28 1z a valve, 2 is 2 95

80

supply pipe for woter vapour or the like

pravided with a valve, 80 is 2 tube system

iz “which the spraying or atomisation of

the sapouification mizture telres place, 31

is an outlet for the heating geses, 32 is o 100
gyphon, 38 s a pipe through which the
liguid soaps arc withdrawn, 84 i3 o coxn-
densation deviee for the vapours contain.

ing the unsaponifiable comsiituents, 20 iz

a eollecting vessel, 87 is s pipe provided 105
with o valve for the withdrawal of the
unsuponifiable constituents, 38 is a pipe
provided with = valve for the withdrawal
of the rondensed water. Behind the pipe
83 there may he arranged a vaceum
pump, as for example a steam jot aggre-
gate, for the purpose of ensuring the fall
in pressure o atmospheric in the tube
syatem.

"The following Exmwmples, given with 115
refereuce to the drawing, will further
Tlustrate the naturs of this invention bhut
the invention is pot restricted fo these
Examples, Whe parts are by weight.

Exarerr 1.

20 parts of an- oxidalion prodnet
having 5 saponification value of 107
{obtained by exidation of hard paraffin
wax with air at 115° Centigrade in the
presence of 0.16 per cent. of potessinm 125
permaunganate as catalvst) are saponifiert
at 100° Centigrade wilh 412 parts of 35
per cont, canstic soda solution after the
addition of 400 parts of water. Affer
allowing the saponifiration produet fo 130

110

120

. -



stund for o short time, the major portion
of the unsaponifiable constituenis sepur-
ates es an ypper layer and is separated off,
-The saprnification mixture is then intro-
& duced from the reservoir 28 by means of
the pump 24 info the tube system 25 and
heated thersin tn 830° Centigrade by the
gas firing 26, After remgining for half
ap hour in the tube aystem 25 at 330°
Coutigrade and under a pressure of 130
atmospheres, the saponification mixtare is
veleesed through the wvalve 28 into the
tube system 80 to atmospheric pressure.

10
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in the saponification product disd]l off
with the steam. ~The goap melt then flows
erntinuously through the separator 32 and 25
the syphan 83 in an ammount vf zbout 80
parts per hour, The veperows constitnents
are ¢condensed in the eondensation vessel
84 by trickling with waier (introduced by
the pipes 35) and collecled in the collact- gg
iﬂ.% vessel 36. About 18 parts of unsaponi-
finvle constitnents per hour are with-
drawn through the vulve 87 and the con-
calgnsed water flows through the outlet pipe

Diveetly behind the pressnre-raloase valve The pele crude soap obtained in the seid 56

14 28 there are simultancously introduced wmanner may ba worked up into fatty acids
through the valve 29 100 parts of steam with advantege, - For this rurpose the
ot o temperature of 190" Centigrade per svap is dissolved in 50 per cent. of water
bour. The atomised saponificalion mis- and the solution is aciﬁiﬁed with diluta 4¢
ture and the stesm are heated in the tube sulphuric acid. The crnde fatty scids

20 systere 30 to about 860° Centigrade by {hus separated are distilled in vaouo with
-mngans of the gas firing 27, whereby the steam. An aeid having {he following
unsaponifiable constifuents still contained characterisiics is thus obfainad ;:—

5 Distilled fatty acid >

Distillation Colour in Tovibond Uusaponifi-
residue Ester value + tintomceter (67 able consti-

. frough) red tuenty
10 per oent, 0 1 0.& per cent.

50 . If an oxidakion product be used which fatty acids being appreciably redueed.
hus been oxidisad at 90° Centigrade, the )
ahnvementioned half ar hour peried Daded this 17th day of September, 1987,
during which the product remains in the I Y. & G W, JOOINSON, -
tube system 8 at 830° Centigrade can be 47, Lincoln’s Inn Fields, London, W.0.2,

55 dispensed with without the quality of the Agents, :

COMPLETE SPECIFICATION
Improvements in and Apparatus for removing the Unsaponifiable
Constituents from Saponification Products of Oxidation Products of
Non-Aromatic Hydracarbons of High Molecular Weight
1, Georee Wrrtray Jonwsox, u British  culties because in many cases undesirable
Subject, of 47, Lincoln’s Inn Fields, in  side reactioss, us for example decom-
the County nf London, Gentleman, do position of the soaps, take place, More-

60 hereby declare the nature of this inven- over, in the preparation of soaps from the 80
tion (which has been communicated to me said oxidation products of nonm-aromatic
from abroad by I. G. Farbenindustrie hydrocarbuns of high molecnlar woight
Aktiengesellschalt, of Frankfort-on-Main, (s for axampls parafiin wax), it is neces-
Germany, a_Joini Stock Qompany organ- sary that the ;sa.ﬁoniﬁcation produects

65 ised under the Laws of Germany) and iz should be substantially $ree from hydroxy 85

what manner tha sams is to ha parfarmed,
to be patticularly deseribed ond aseer.
tained in and by the following etaie-
-ment :—

70 The separation of unsaponifiable con-
stituents from saponification produets
containing the same, as for exampla
saponifieation products of oils, fats, wazes
or oxidution products of paraffin hydre-

75 carhons, by evaporation of the wneaponi-
finble constituents frequently offers diffi-

fatly acids, lastones and the Like ag well

as from polymerie cunstiluents because
thess substances impart to the soaps an
unpleasant odour and cause wadesirable
diseslouration so that they are unsuitable 90
for many purpuses, as for example for
domestic use. ’

My forcign correspondents have mow
found that the unsaponifisble constituenta
can be removed pracHoally cumpletely 85
frem sapenification products of owidation
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products frozm non-aromatie hydrocarbons
of high molecular weight containing the
same without injury ta the soaps and in a
very advanlageous manner by intraduciag
such a saponifieation product coniaining

gﬁ per cext. of water under a
pressure of about 100 atmospheres or more

into a veporising plant consisting of =
“tube system and releasing lhe pressure to

atmospheric pressure within the tube
system befors the saponification produel
leaves it, the temperature in this tube
system being so regulated that the soaps
are.always in the liquid form and are sven
heated within the fubs sysbew efter the
pressurg has beew released fo atmuspherio
pressure so that they leave the vaporising
plant in the liquid form and practically
froe from wmusspenifiable constiduents,
while the latter are drawn off together
with stenra.

The initial materials for the process are

saponifieation producls of oxidation pro-
ducts of high molecular weight non-
aromatic hydrocarbons, as for exzample
huard or soft parafiin wax, paraffin oil,
middle oils, Diesel oils, petroleum and
non-aromatic hydrogenntion preducts of
coals, tars or oxides of carbon. They may
he treated with advantage, beforc the
saponification, with water, acids, dilute
alkali solutions or orggnie solvents in
order {0 remove reaﬁily splubls and
strongly acid products. The saponification
may be earried oub with on amount of
basic-acting agents which is ealeulated
from the saponification value of the initial
material, or with a Jarger amuung, or pre-
ferably with a somewhat smaller amount.
In the saponification solvents, as for

example water or also organic solvents

such as aleohols, kefones o hydrocarbons

of higher hoiling point, or mixtures of the

szid solvents, may be used. )
Generally  larger or smaller smount of

unsaponifiable constifyents separates after
saponification depending on the-

the
pature of the oxidation produet; these
consist of high molecular weight alcoliols,
aldehydes, litreto:rma_. hydrecarbons and
other neufral substances, and they separ-
ate as an upper layer. This layer is prefer-
ably separated before the further working
up. The aqueons saponification product
usually confainy from about 25 to 60 per
cent.. of soaps and also still considezable
amounts of unsaponifiable constituents in
4 dissolved or dispersed form. It 3s par-
ticularly advantaggous fo heat the saponi-
fied oxidetion products logether with at
Teast an equal amount by welght of water
ealeulated on the aphydrous erude saponi-
‘fed product. . ) . .ok
The introduction of the water-contain-
ing saponification product inte the heated

)
B

" eontinuounsly and the accompanying
ing (see Figure 1) illustrates an example

vaporising plant wuy be effected by pre-
lieating the saponification product in &
closed vessel thus produeing the pressure
neeessary; bni the introduction of the
supunification products muy alse be
eftected by mnozzles with the use of
indifferent gases or vapours, partienlarly
of stewm. The duration nf the treatment
depends in general on the nature of the
oxidation produets, for ¢xample on their
content of hydroxy fatly acids, lactones
and the like. Frequently it is necessary
(o cairy on the heat freatment for at least
an hour. ‘The most favourable tempera-
tures for the process aceording fo this
inventivn lie between 810° aund 350°
Centigrade and it is advantageous to work
at about 320° Centigrade. Under the said
workiog condifions, a greatly inercased
pressure s usually set up; generally
%eaking it amounts lo about 100 atmos-
heres or mora,

- The pressure of the heated saponifica~
tion mixture is then released while
further heating the mixture, wherehy the
unsaponifiable vonstituents are removed
with the steam. The release of pressure is
advantageously effected in  stages, by
which means 1t is ensured that the suap
remains @s long as possible in agueocus
solutivn ond sufficient steam is present for
the removal of the whele of the unsaponifi-
able conztituenis. It is preferable first lo
release the pressure, by suitable regula-
tion of valves, to a pressure of from 20 o
5() atmosphezes; iu this case, however. the
temperature of the saponifieation product
which is lowered by the releasc of pres-
siite must be raised again to from 820" {o
380° Centigrade or up to 380° Centigrade.
Healing to the said temperature is also
necessary for maintaining the soap in
liguid stale while further releasing the
pressure tn atmospheric pressnrs.

" The pracess is preferably corried out
draw-

of apparatus suitahle for continuous
operation ; the invention is, however, not
restricted to the particular example of
apparatus shewn.

- Figure 1 tepresents a diagrammatie
view of a vertical scetien of a plant which
may be employed for carrving out the pro-
cess met forth above, [ is a messuring
vassel for the oxidation produet, 2 is &
meastring vessel for the caustie soda. solu-
tion, 3 is a vessel with a stirrer ¢ and a
Arain pipe 5 for the unsupunifiable
material, 8 is a filter. 7 is o high-pressure
pump, 8'is a cheek valve, 9 a tube system,
10 and 11 are pressure-release valves, 12
an inlet for the heating gases, 13 an outlet
pipe for the waste gages, 14 a collecting
vessel for the fnsed soap. 15 a coaling
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roller, 18 a cooler far the wnsapunifiable

constituents and steam, 17 a separating

vessel for the unsaponifiable constituents,

18 a drain pipe for the condensed water,
& 19 a drain pipe for the unsaponifinble con-

stituenis and 20, 21 and 22 ars mane-

‘mebers.

A speeial modification of this invention
consisls in spraying the saponification pro-
10 duct containing at least 26 per cent. of
water at clovated pressure into the heated
vaporising plant. -
The spraying is earried out for example
by heating the saponification product to
15 high temperatures and then releasing it
from pressure into the tube systom. In
this way the temperature is Srst reducad
wherehy at the seme time the unsaponifi-
able eonstitnents vaporise wholly or partly
with the water. The snaps are led through
the heated twbe sysiem in turbulent
mution with the vapours in eprayed form.
The most far-reaching possible mainten-
ance of the turbulenf motion of ths
25 ‘sprayed-in soap particles is nhtained by
introducieg the saponification product
under a high pressure intc the tube YR
tem the inbes of which have a compara-
tively small dismeber as is weunal in pipe
stills, for example about 30 willimetres.
Generally speaking, the pressure %o be
used s depondent on the temperature of
the hcate&) water-containing saponifica-
tion miztnre,  Presyures from 100 and
85 180 atmosphercs are espevially smitable,

By reasen of the turbulent motion of
the soap purticles it is possible withouk
detriment to heat the saponification pro-
dunet to high temperature, for example in
many cages up to 400° Centigrade, and to
us¢ very short vaporisalivn periods and
comparatively shurt vaporiser tubes for
example of 80 metres length, The tuke
system is heated by o hesting device, as
45 for example gas fring, and the tempers-
tire i3 regulated so that the sprayed soap
liquefies and separates in ths liguid form
from the vapours in a separator and can
be withdrawn. :

It is not essential, however, to prelieat
the saponifieation product, for example in
order to produce the presstre necessary for
the spraying, but the spraying (or
wtomisatinn) of the saponification produet
containing essential amounts of water can
also he eifscted by nozgles with the use
of water vapour, gases or the like.

It is of spacial ndvantage to subject the
agueons saponification prodnet hefore in-
80 troduction into the waporisution. plant,

. either alone or in admizturs with solvents
or dilucnits, for some time to temperatures
above 220°, preferably Dbetwsen nhout
250" and 830° Centigrade, whereby a con.

65 siderahle improvement in the saponifica-

20

30

40

50

tion product is obtained. By the said
beating, in particular, the over-pxidised
avids present, as for example hydroxy
acids, lactones and the like, ave converted
into ordinary fatty acids and the yield of 70
pure fatly acids is thus incressed. ‘This
improvenent ig evident from, the fuct that
the fatly acids obtained have no ester
value or only o small sster value, The
gaid pretrestinent may also be corried out 15
in the presence of agents having hydro-
genating 2ction, as for example while
simultaneously pressing in hydrogen or
with an addition of sinc dust or the Like.
The duration of the preheating of the 80
saponification produet is dependent on the
nature of the saponification produet; il is
preferably carried on until & sample of the
erude acids obtained from the saponifica-
tion product ne longer haus an ester value, 85
en introducing the saponification
prodnets into the tuhe system while EPray-
ing'it is advantageous to carry omt the
process asoording to this invedtivn in a
plant of the nature shewn in Figura 2 of gp
the necompanying drawing whiek is a dia-
grammatic view of a verticnl section of
the plant. . Thé invention, Lowever, is not
restricted 1o, the parficular plant shewn,

Referring to Figure 2, 2371s o reservoir 95
for the sapouification product, 24 is g high
pressura pump, 25 is a tube system in
which if désired the prebeating of +he
saponification prodwet to temperatures
above 220° Centigrade is effucied, 26 and 160
27 are burners for healing the tuhe 8y
tems 25 and 30. 28 i3 a valve, 29 iz &
supply pipe for water, vapours or the like
provided with a valve, 80'is 5 tube system
in which the spraying or atomisetion of 105
the saponification mixture takes placs, 31
is an outlet for the heating sases, 32 is a
syphon, 83 is & pipe through which tha
lignid soaps are withdrawn, 84 is a con-
densation devise for the vapours contain-
ing the unsaponifiabla eongtituenis, with
two water supplying pipes 86, 86 is & col-
lecting vessel, 37 is a pipe provided with o
valve for the withdrawal of the unsaponi-
flable constituants, 38 is a pipe provided 115
with a valvefor the withdrawsl of the
condensed waler. . Behind the pipe 38
there may be artanged a vacuum pump, as
for example # steam jet agarepate, for the
purpose of gnsuring the fall in pressura to
atmoespheric in the tube system.

The following Examples, miven with
reference to the drawings, will furthar
illnstrate how the said invention marv be
carried out in practice but the invention
is not restricted to these Bxamples. Tha
narts ave by weight.

Exavrere i,

A produet obtained by the oxidation of

bard parafin wax in the lguid Phase by 130

110
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leading in air zt 150° Centigrade with an

aldditior of manganese naphthenate as
catalyst, is intimately mixzed with o 20 per
cent. solution of caustic soda, at 90°
Centigrade in the stirring vessel 8 (see
Figure 1) in an amount conteining 4 per
cent, of caustic sode less than corresponds
to the amount thevrelically necessary for
the complete saponification of the fatty
acids and esters. Watsr is wdded to the
_saponification mixture in such an amount
ihat in sll the final mixture contains 70
per cent. of water. The unsapenifiable
constituents separate as the top layer on
standing ; they are withdrawn through the
drain pipe 5 after the lower layer has Teft:
the stirring vessel ud its bottom and before
new oxidalion produect is intraduced into
this vessel. The soap sclution is pumped
throngh the filier 6 with the a-id}) of the
high-pressure pump 7 and through the
cheek valve 8 into the tube system @ and
heated therein to from $10° e 320° Cenfi-

erade; the speed of flow is regulated so-

that a pressure of 160 atmospheres is ot
“up and the saponificulion mixture remains
in the tube system for about 2 hours, Tha
uniform maintenance of the pressure is
‘regulated by the release valve 10. The
pressure is then released in stages, the first
stage being by means of the valve 10 from

160 o 20 atmospheres. With the efluent
vepours & part of the unsapenifiable
materiul is removed from the saponifiea-
tion mizture. The saponifieation mixture
is then released to almospherie pressure by
a second valve 13, whereby the wusaponi-
fable constituenls as well as coloured cun-
stituents and odorous substances are
practieally completely removed with the
gteam.

The remaining soap melt is pale in
colour. 1t is led into the eollecting vessel

o
[

40

14 and passes thence to 2 cooling rofler 13 -

on which it iz worked up into flakes., The
steam with the tusaponifable constituents
passes through the collecting vessel 14
into the cooler 16 in which the condensa-
tion tolees place. The unsaponifiahle con-
stituenis ure collested in the separation
vessel 17 zand suppled to the oxidufion
again through the drain pipe 19, The
condensed water may be removed through
the drain pipe 18.

The crude soap obiained is dissvlved in
water and then acidified with dilute sul-
pharic aeid. The crude acids thus
geparated, whieh contain enly from 0.5 to
1 per cent. of unsaponifiahle constituents,
are Hstitled with steam under 2 pressure
of 2 millimetres (mereury gauge). The
follotring results ure thus chinined:—

Vister value of -~ i

Distillation - Golour of the fatty acids in
residue the fatty acids ~*~|" the 1 inch trough of the
: ! Tovikond Tintometer red
18 pér cent. 0 E 10
|

The fatty acids oblained are free frum
Inctones, hydrexy acids and the like and
have a very pale ecoleur.

. Exanris 2.

400 parts of an oxidaiion product hav-
ing 2 saponification value of 146 {obtained
by the oxidation of hard parafiin wax with
“air ot 115° Centigrade with an eddition of
sodivm palmitate as eatalyst) are saponi-
fied after the uddition of 200 parts of
water and 116 parts of 35 per cent, caustic
sodz solution.. . After allowing to stand
for a short time, 2 part of the unsapounifi-
able constituents separates on the surface
of the same and is removed, the saponi-
fication mixture then being Introduced
into the tube system shewn in Figure 1
and heated to 315° Centigrade.
treatment for 14 hours nnder a pressure of
150 afmo&pheres, the saponification anix-
ture is Teleased to a.pressure.of 80 atmo-
spheres, the major poriion of the 1n-

After

sgponifiable constifuents being removed
with the efluent steam. As soon as the
saponification mixture has again reached
the temperature of ahout 320° Centigrade,
it is released by a sceond pressure-releass
valve to atmospheric pressure, wherehy
the remainder of the unsaponifiable con-
stituents distils off with the steam. Tha

" remaining scap mell, which is at a tema-

pesature of 315° Centigrade flows [rom
the reaction chamberon to a cooling roller
and i there obtained in the form of Hales,

The finkes are ground and are suiluble for

the preparation of soap powders and other

“washing agenls.

| Thie pale-coloured crude soap may also
be worked up into fatiy aeids. For this
puzrpose the soap solution is acidified with

" B0} per eent. sulphuric acid and the cirude

fatty ‘apids thus separated distilled wilh
gleam in vacuo. The following results ave
obtained.
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Distallation
residus

Tister valme of
the fatty acids

Colonr of the fatty avids in
the 1 inch trough of the

_. 9 per cent. 0

Lovibond Tintometsr red
' 0.8

There is thus obtained only a compara-
tively small distillation residue; the fatt
acids obtained ane free from esters an
lactones and have a pale cclour.

Tixiwere 3.

2000 party of an cxidation product hav-
ing a saponification value of 107 (obfained
hy oxidation of hard parafiin wax with air
at 115" CUentigrade jn the presence of 0.16
per cent. of potassiam permanganats as
catalyst) are saponified af 100° Centigrade
with 413 parts of 85 per cent. caustir soda
solution after the addition of 460 parts of
water, After allowing {he paponification
product to stand for a short tiwe, the
major portion of the mmsaponifiable con-
stituents separates as an upper layer and
is separated off. The saponification mix-
ture iz then introdueed from the reservoir
28 (see Figure 2) by means of the pump
24 intn the tube systermn 25 and healed
thercin o 330° Centigrade by the gas
fiving 26. ~ Afier remaining for half an
hour in the tube syatem 25 at 330° Cenii-
grade and under a pressure of 130 atmo-
gpheres, the saponification mixture is
released through the valve 28 into the
tnhg system 30 to gimospheric pressuze.
Dircetly behind the pressure-release valve
28 thera are simmltaneously introduced

through the valve 29 100 parvis of sleam
per hour at a temperature of 190° Qenti-
grade. ' The atomised sapounification mix-
ture and the steam are heated in the tube
system 80 to about 350° Centigrade by
means of the gas firing 27, whereby the
unsaponifiable cunstituents still contaired
in the saponification produet distil off
with the steam. The soap melt thea Sows
aontinuously hrough the separatur 82 and
the syphon 33 in an amount of about 30
parts per hour. The voporous constituanis
are condensed iu the condensation vessel
34 by trickling with water (inftroduced by
the pipes 85) and ecoliected in the collect-
ing vessel 86,  About 18 parls of un-
saponifiably constituents per hour are
withdrawn fhrough the pipe 37 and the
condensed wator Hows through the outlet
pipe 48, ) :

The pals crude soap obtained in the said
mauner may be worked up into fatty acids
with advantage, For this purpose the
soap is dissolved in 50 per eent, of water
wud the solution is acidified with dilute
sulphurie weid,”  The crude fatty acids
thus separabed are-distilled in vacua with
steam. An acid having the following
characteristics is thus cbfained ;—

Crude zeid

Distilled fatty acid

Distillation
residue

ester value

Colour in Loyvibond
Tintometer {6 inch
trough) med

TUnszponifiabla
constituents

10 per cent. 0’

X 0.5 pei* cent.

If an oxidation produet be used which
has been oxidised at 90° Centigrads, the
above-mendioned half an hour period dur-

£5 ing which the product remains in the tube

system 25 at 330° Centigrade can be dis-
pensed with withoal {he quality of the
faity acids being appreciably reduced.

"~ I am aware that it has been proposed to

T0 remove nnsaponifiable constituenis from

75

saponification products of oxidetion pro-
ducts from non-aromafiec hydrocarbons of
high molecular weight by passing the
water-containing saponification prednets
into & vaporising plant consisting of o
tabe system (1{ at high pressume, for

examnle 50 to 150 atmospheres and releas-
ing the pressure fo atmospherie at the end
of the tuhe, or (2) at pressures from 18 to
&0 atmdspheres and releasing the pressure
to_atmospheric within the tubs system.

Having new particularly deseribed and
ascertained the nature of my said inven-
tion and in what manner the sama is ta
be performed, I declare that what T slaim
is:— o -

1. A process’ fér .removing the un-
unsapenifiable . ¢onstituents from saponi-
fieation products of oxidation products
from non-arpmatic hydroearbons of high
molacnlar weight containing the same,

86

40

45

&0

55

60

80

Ll



10

437,817

—

which comprises injroducin such “u
saponification %Jrorluct containing at least
25 per cent. of water under a pressure of

abuout 100 atmospheres or more lnio 2

5 vaporising plant consisting of a tnhe sys-
tem and releasing :
spheric pressure within the tube system
hefore the saponification product leaves it,’

the temperature in the fube system being |

10 so regulated that the suaﬁ is always in the
7 liguid form and is ever hested within the
tube system afler the pressure hes been
released to atmospherie pressure so thal it
leaves the vaporising plant in the liquid
form and practically free from uusaponi-
fuble conshituents, while the latier are
withidrawn together with gteam.

2. Tn the process as claimed ju claim 1,
prcheating ihe - water-confaining saponi-
ficition product to a temperaturs -above
220° Centigrade. = 7

8. In the process as claimad in elaim
1 or 2, inlrodneing the water-containlng
saponification produet into the vaporising
pluut whils simultancously Jeading in in-
different vapours or gases.

4. Tn the provess as claimed in any of
claims 1 tn 2, releasing the pressurc to
atmospheric pressurs in stages. .

5. A processes claimed in any
1 to 4, which comprises- spraying the
water-containing sapuaification product
intn the veporising plant consisting of a
. {ube system and releasing the pressure to

15

20

26

80

the pressure o atme--

of elaims.

_gprayed-in soap particles by

‘praduets containing at lenst an ayual

aimospheric pressiure within the tube sys- 85
femn before the seponification product

* leaves it while maintaining to a far-reach-

ing extent the turbulent movement of ihe
introdueing

mder « 40

the ~saponification produet
sufficiently high pressure.

7§, Jn the process as claimed in any aof
claims 1 to 5, employing saponification

45

winount of water.

4. The process for removing ke un-
saponifiable comstituents from saponifiea-
jom products of oxidation wroducts from
non-aromaiie hydrocarbons of high mole-
pular weighl containing the same substan- 60
tinlly as described in each of the fore-
guing Examples.

8. Purifiel saponpifieation  products
when ohtained according {o the process
partivulerly described and ascerfained,

9. The use for carrying out the proeess
of apy of claims 1 to 7 of apparatus for
Temoving unsaponifiable constiiuents from
sgponifiention preduets of oxidation pre-
duets from non-aromatie bydrocarbons of 80
high moleenlar weight contuining the
aame construeted and adapted to_ he
operated substantially as herein deseribed
o1 'shewn in the accompanying drawings.

Dated thiz 27th day of October, 1937.

7Y, & G. W, JOHNSON,
47, Lincoln’s Tnn Fields. London, Ww.C.2,
S Agents.
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