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PROVISTONAL SIPECIFICATION

Improvements in the Manufactare and Production of Organic Acids

the aqueous solution ecan be readily

I, Grorge WirtTam Jomwsow, o British )
carried out.

Subject, of 47, Lineoln’s Tun Fields, in

the Cuunty of Tondon, CGentleman, do

hiereby declars the natare of this {nvention
b (which hag been communicated to me from
ebrogd by I..G., Hurbenindostrie Aktien-

%esellschaft, ,of Frankfort - on - Main,

ermany, g dJoint Stock Company

organised under the Laws of Germany)
10 to be as follows ;— . .

For ike producticn_of carboxylic acids

it has been proposed, inter alia, to oxidise

Ligh molecular weight non-aromatio com-

pounds and to acidify the saponified
15 oxidation products, if neccosery after the
" separation of wunsaponified consiftuents,

with mineral waeids, such w=s sul-

ph_-%ria acid, hydwoehloric acid or nitrio

acid.
20" My foreign oorrespondents have now
found thal Irom {he saponification pro-
ducts of oxidation products of himh
molecular weight non-aromatic eom-
potnds, the aeids can be obbained in a
manner which is of special advantage
indngtrially by causing sulphuy dicxide or
watersolable bigulpkites to uet on the
saponifieafion. products in the presence of
water, the free organic aclds thus separ-
ated beiog then removed from the afueous
solution, :

As initial materinls for the sald process
there may be mentioned the oxidation
products of hard or soft parafin wax,
parafiin oil, middle oils, hydrogenation
products of coals, “tars, oxides of carbon,
and alzse of waxes, oils, Iats and the like
oblained in known manner and which may
be saponified for exarople with alkalies,
ammonia or amines, The ungaponified
constituents are preferably removed befors
the freatment with sulphur dioxide or
bisulphites. .

As watersoluble bisulghites there may
45 be mentioned for example sodium, potas-

sium, ealeiwm or smmoninm biswlphite,

T4 is preferable to work uadcr suck coun-

ditions, in pavlicular as regards tempera-

ture, that the saponification products are
50 present in disselved form and the acids
separated therefrom are liguid, becatse in
this way both the splitting of the soaps
and the separation of {he %a{;’r-y scids from
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The process may be carried out under
any presstire and 1l desired in continuous
operation. 'When watersoluble saponifi-
cajion products are presemt, i} is prefer-
able to work in aguecus solution; saponi-
fication products which are insoluble in
water, as for example calcium soaps, are
preferably worked up in agueous suspen-
glon or dJdispersion. The amount of
bigulphite or sulphur dioxide used should 65
generally speaking be sufficient for the
complete splitting of the saponification
produets; i is preferable to use & certain
exeess, . The splitting of the sapenifica-
tion products may also be ocarried out in
two or more stages, sulphur dioxide or
bisulphites being used in all stages, or
only In certain stages while other split-
ting agents are nsed in other stages.

the sulphite solufions obbeined after
the separation of the faliy seids may be
converted inla bisulghite by leading in
sulphur divxide and then used egain for
the splitiing of saponification products.
If is very suitable to wash gas mixiures
confaining sulphur dioxide with the used
bisulphite solutions, the laiter thereby
being regenerated. ' Gas mixturss which,
in addition to inert guses, contain only
relatively small amounts of sulphun
dioxide and whieh. ave therefore less suit-
ahla ag such for the direct splithing of
saponification fﬁoducts chiefly because
when bhey are led into the aqueons solu-
tion of tﬁe saponification produets they
vuuse undesirable foaming, can thus be
rendared directly utilisable for the said
DUThose. .

The uge of sulphurous acid or bisul-

hites instead of the vsual minersl aeidy
ﬁlﬁhﬂl‘fv{) employed for the splitting of
saponification produects of parafin oxida-
tion producis has the advantape that the
exhausted solulions after wse ean he
regenerated again very essily by freat. 100
ment with industrial waste goses contain-
ing sulphur:dioxide, even thoss having
but 5 small content. of sulphor diexide.
IMirthermore, the basie substances used
fur the suponification, such ay slkalies, 105
alkaline earths or. gmmonis, are recovered

60

70

5

8o

85

80

25

Crien 48 OO



in the form of valnable s=alts, as for
example alkali sulphites or bisulphites
which are tequired indusirially, es for
example in the cellulose industry.

5 'The salts of lower fatty acids, as for
example aecetic, propionic, bulyrie acids
and fhe like, confained in the saponifica-
tion products become cnriched in the
bisulphite soluficns used. As spon as »

10 suflicient enrichment in sueh ealts 12
renched, these acids may alsv be recovered
by evaporeting u part of the bisulphite

the fatty acids frec

y acidification, for

solutior and setii
from their salts

15 example with sulphuric acid, and then .
- the lower part of the tower; it is aupplied
to a washing tower in which it is regener-

recovering them in the usual way. .
The followingy Examples Wﬂf further
- {llustrate the nature of this fnvention but
the invention is mul resizicted to these
20 Ezamples. The parts are by weight. °

Examrin 1.
A produet obtained by the oxidation of’,

hard paraffin wax with air is saponified

with canstic soda eolution or saturated:
25 yodu selution and freed from wnsaponified:
the aguebus soap

constituents, Icolo

golution sulphur discide is led at 60°

Centigrade nntil the fatby acids are com-

letely scparated. Two layers are

80 formed; the wupper loyer confains ihe

fatty 2cids and the lower layer comsists

of an aqueous selution of sodimm sulphite

and bisulphite. The two layers are

scparated from each other and fuzlher
35 worked up iz the usual manner.

Exanrrn 2. :

15 paris of a 36 per vent. sodiuym bisul-
phite solufion are added while stirring a%
70° Oenfigrade +o 20} paris of an agueatis

40 50 per cent. ernde soap solution oblained
from. & parafin oxidation produet,
free acids which separate ns {he upper
layer are seporaicd and washed., About §
parts of acids of pale colour are thus

45 obtained, the acid value being 225. The

.afquents anlution containing sodinm: eul-;
phite is coneenirated to smch an extsnt.
that zficr vooling about half of the sodivm .
sulphite formed erystallises ouf, - Afier-

50 separating the same, the mother lignor is-

treated 'with sulphwmr dioxide or gascs
containing the same, whereby sodium
hisulphite iz formed which may be used
for the splitting of saponifieation
G5 products,
- Exawers 3.
A 40 per cent. soap solution (obluined

o170

. from o parafin obieined by reduetion of
. earhon monoxide with kydrogen by oxida-

. SUSES cunta:inip&g' from 4 fo 5 per cent. of
silphur dioxide.

golid sodium sulphite or exploited in
...another wagy,

-if necessary be su ]}fle(:tud to an aftertreat-

The.

.carboxylic acids having an acid value of 105
220 and also g caleinm bisulpkite solution.

ton with wir apd neutralisation with g0
causfic soda solution) are led eontinucusly
intn o fower G metres in height and 160
millimetres in dimmeder which is flled
with Raschig rings at 80° Centigrade at
a peint 1.5 metres from the bottom, while 64
af tha same time 2 sodium bisulphite solu-
Hon {specifio gravity 1,3} flows down from
the top. The hisulplite solution reacts
with the soap soluiion with the formation
of free varboxylic acide, which are with-
drawe. from the upper part of the tower,
The used hisuiplite solution eollects in

70

ated t6 sodium bisulphite solution with 75
I About half of the
regenerated bisulphite solutien, after use
for splitting, is continvously warked up to
80

. The free carboxylic acids obtained may
ment with a bisulphite solution or with
gases conteining sulphur diexide or wilh
mineral acids in erder to convert small
amotunis of nnsplit seponification pro-
dusts still present into free earhoxylie
ueids; they are then washed with water,

85

Exaverr 4. 80
A gas mixture containing 6 per eent. of
sulphur dioxzide is led inio a vessel con-
taining a solid ecalcium szoap having a
waler content of about VU per cent,
obtained from an axidation product of
bard parefin wax. A sepuration info
water and ealeinn soap thus takes place,
By stirring or suitable gupply of gas, an
aqueous suspension of the caleium soap is
produced which is then treated with thel00
¥as misture eonfaining sulphur dioxide
antit the free earboxylic acids have separ-
ated frowm. the ealeium soup., There is
thws cbtained for example 3 misture of

95

L

By boiling tke lalier, the sulphur dioxide
can b partly expelled whereby caleium
gulphife is precipitated in the solid form.

Dated this 11th day of November, 1937,

J. Y. & G. W, TOHNSON, |
47, Liuceln’s Inn Fields, Tondon, W.C.2,

Agents,

COMPLETE SPECIFICATION
Improvements in the Manufacture and Production of Organie Acids :

110 I, Guoren Witrrax Joansow, g.'::Bi:'iﬁsh
Subject, of 47, Lincoln’s Inn Fields, in

.the Count% of London, Gentleman, do

Jie_rgby declare the nature of this invention
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{which kas been communicated fo me from
abroad hy T. G. Farbenindustrie Aktien-
gesellschafl, of Frankfort - on - Main,
Hermany, a Joint Stoek Company

5 orgav’zed under the Laws of Germany)
and in what manner the samae i3 to be
performed, fo be particularly deseribed
and ascertained in and by the following
slatement ; —

10 The resovery of carhboxylic ncidy from
oxidation producte of high-molecular
aliphatic compounds is usually effected by
acidifying the saponified omdation pro-
ducts, if necessary after the separation of

15 vnsaponified conslituents, with mineral
acids, such us sulphuric geid, hydre-
chloric ueid or nitric neid.

My foreign correspondents have now
fonnd that from the saponification PTO-

20 ducts of oxidation products of high

- molecular weight aliphstie compounds,
the acids can be obfained in g manner
which is of special advantage induztrially
by ecauging sulphur dioxide or water.

25 soluble bisulphites to act on the sapogif-
cution produets in the presence of water
the frec orgapic acids thus ﬂeparateé
being then removed from the agqueous
solution, )

80 _ As initia] materials for the said process
there may be moentioned the oxidaiion
products of hard or soft parafiin wax,
paraffin oil, middle oils, hydrogenation
produets of coals, tars, oxides of carbon,

35 and alse of waxes, oils, fats and the Like
obtained in Imown manner snd which may
be saponified for example with alkalies
ammonia or amines. 'Thé unasaponified
constituents are preferably removed

40 before the freatment with salphur dioxide
or bisulphites,

As watersoluble bisulphites there may
be mentioned for example sodiwm, potas-
giom, caleium or ammonium bisulphite,

45 It is preferable to work under such con.
ditions, in particular as regards tempera-
tura, that the sapenification products are
Present in dissolved form sud the acids
separated therefrom ure liguid, hecause in

50 this way both the splitting nf the soaps
and tho scperalion of the fathy acids from
the agueous solution cen be readily
earried out, )

The process may be carried out under

55 any pressure ut mnormal or moderately
elevated {emporutures, for example
hetween 40° and 90° Centigrade and if
desired in continumens operstion. The
lisulphite solutions may be employed in

60 a ot foo groetly diluted form, bisniphite
solutions from 10 4o 85 per cent. strength
prelevably being used, When  the
saponification products wre scluble in
water it is preferable fo work in agueons

85 molution; seponification preducts which

are insolnble in water, as for axample
caleium soaps, ave preferably worlked uy

in aqueous suspension or dispersion. The
amount of bisulphite or sulphur dipxzide
used should gensrally spesking he 70
suflicient for the complete splitting of the
saponification products; it is preferabls to

use o certain excess. The splitting of the
saponificalion products® may also he
carried out in two or more stages, sulphur 75
dioxide or bisulphifes being used in all
stages, or only 1 certain stages whils
other splitling agents such zs hydro-
chioric or sulphurie scid are used in other
afuges. - - -

The sulphite solutions obtained safter
the separation of the fatty acids may be
convérted into bisulphile by Jeading in
sulphur dioxide and then used again for
the splitfing of saponifieation products. 85
It is very advantageons to wash Zas mix-
fures cunteining sulphue dioxide with the
used bisulphite solutions, the latter
ihereby being regencrated. Gas miztures
which, in addition to inert Zages, confain 90
only relatively small amounts of sulphur
dioxide and which are therefore less snii-
able ag such for the direct gplitting of
saponification products chiefly becauss
when they are led into the aqueous solu- 95
tion of the saponification products 1hey
canse undesirable foaming, can thus be
rendered directly utilisable for tho- said
PUIDOsE.

The nse of sulphurous acid or bisul- 100
phites instead of the nsual mineral acids
hitherto emuployed for the splitting of
sapouification. products of parafin oxida-
tion ‘products hag the advantageé thail the
exhausted soluiions affer use cam bs 105
regenerated agnin very easily by freat-
ment wigh infustria,l waste gases contain-
iug sulphur.dioxide, even those haying
bt a small pontent of sulphur dicFide,
Furthermore, the basie substances used 110
for the saponification, such as alkalies,
alkaline earths or ammonia, ars recovered
in the form of valuuble salts, as for
example alkali matal sniphites or Lisul-
phites which are required industrially, as 115
for exdmple in the cellulose industry.

The salts of lower fatty aecids, as for
example acstie, proplonic, butyric acids
and the like, contained in the saponifica-
tlon products become enriched in the 199
biaulpﬁite solutions uged. As scon as 5
sufficient enrichmenf in such salis is
Taached, these neids may also he recovered
by evaporaling a part of the bisulphite
solution and setting the fatj acids free 195
from their salts by Midiﬁ'cahon, for
sxample with sulphuric acid, ard then
Tecovering them in the wmal way.

The follewing Fzamples will further
illugtrate how the said inven¥ion may be 130

80
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earried ouf in practice buf the invention
15 not restricted to these Examples. The
parts are by weight.

BExawerE 1,

5 A produet obtained by the oxidation of.
bard paraflin wax with air is saponified -
with eaustic soda, solution or saturated
sodlg solution and freed from nnsaponified *
constifuents. Into the agueous soap solu-

10 tion sulphur diode is Ied at 60° Centi-
grade until the fatiy avids are completaly
separated, Two layers are formed; the
upper layer contsins the fetty acids and
the lower layer consists of an aqueous
golution of sodium sulphite aod bisul-
phite. The two layers are separatad from
each other and further worked up in the
usual manzner.
Exaureis 2,

15 parts of a 85 per eent. sodium, bisul
phite solution are added while stirring at
70° Centigrade to 20 parls of an agucous
50 per cent. crude soap solution obiained
from a paraffin oxidation product. The
a5 free neids which separate as the npper

layer are separated and washed. About 8
purts of acids of pale colour are thus
abtained, the acid value being 225. The
aqiieous solution rontaining sodium sul-
30 phile is concenirated o such an extent:
that ufter cooling about helt of the
godinm pulphite formecd crystallises out. .
After separating the same, the mother
liguor is treated with sulphur dioxide vr
55 wuses confaluing the same, whereby
sodium hisulphite is formed which may be
used for the.splitting of saponification
products.

15

20

Exawrnn 3.

40 A 40 per eent. soap solution (obtained
from o paraffin obtained by reduvetion of
carbon monoxide with hydrogen by exida-
tiou with air end neubralisation wiih

- vaustie soda solufion) are led continuously

45 inte a fower 6 mefres in height and 150

willimetres in diamebter which is filled

with Raschig ringa at 80" Centigrade at

# point 1.5 melres from the boltom, while

at the same tlme a sodivm bisulphite solu-

tion (specific gravity 1.8} flows down from,
the top. The bisulphite solution reacts
with the sonp solution with the formation
of free carboxylic acids, which are with-
draws from {he upper part of the tower.
The used hisulphite solution colleets in
the lower pert of the tower; it is supplied
to a wasling tower in which il is regener-
ated to sodium bisulphite selution with
gases confaining from 4 to 5 per cent, of
sulphur dioxide. Abowt half of the
regenerated bisulphite solulion, afler use

Ior aplitting, is continuously worked up to

solid sodium sulphite or exploited in

another way. -

a0
55

60

" gble - pomstitucnts

_ Tha free carboxylio acids obtained ma
if necessary be suhy'ectcd to an after[;reag
ment with a bisullelit-e solution or with
guses containing sulphur dioxide or with
wineral acids in or-d%r to convert small
amounts of  unsplit saponification pro-
dnets still present into free earboxylic
acids; they are then washed with water,

70

ExaurLr 4.

A gas mixture containing 6 per cent, of
sulphur dinxide ie led into a vessel con-
taining o solid caleium seap having a
water conteni of about TG per cend,
ebiained from an eosidaiion produet of
hard paraffin wax, A sepuration into
water and caleium soap thus takes place.
By stirring or suitable supply of gas, en

78

80

“agueolts suspension of the caleimm spap is

produced which is then trealed with the
gas mixture containing sulphur dioxide
until the free carhoxylie acids have separ-
ated from the caleiwum soap, There is
thus obiained for example a mixtyre of
carlioxylic acids having an acid value of
220 and also a caleium bisulphite snlu-
tion. By boiling the latter, the sulphur
dioxide can be partly expelled whereby
ealcivm sulphits is precipitated in the
solid form,

Having now partieularly deseribed and
ageerisined the nafure of my said inven-
tion and in what manper the same is o
be performed, I declare that what T
alaim, is:—

1. A process for the mepufacture and
production of orgenie aclds from oxidu- 100
tion produris of high melecular aliphatic
eompowads; which comprises camsing
suphur dioxide or welerssluble bisul-
philes to act on the saponified oxidation
prodiets afier removing the uneaponifi- 105
in “the presence of
waler "dnd withdrawing the carboxylic
aeids separated from {he wyueous
solutiozn.

2. In ike process as claimed in claim I,
employing sulphur dioxide and water-
soluble bisulphites to act subsequenily in
several stages on the saponified oxidation
proeducts after removing the unsaponifi-
uble constituents,

4. In the process as claimed in elaim
1, leading sulphur dioxide into the ague-~
ous sulphite-containing solution cbtained
thus converting the suiphite inte bisul-
phite and exaploying the bisulphite solu-
tion ihus obleined for splitiing anoiher
butch of suponified oxidation produets,

4. The process for ths manufacture and
production of organic acids fram oxida-
tion: produets of high-melecular aliphatie 125
comnpounds subsfantially as described Iu
each -of the foregoing Examples.

5. Organic acids from oxidation pro-
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ducts of Migh-moleoular aliphatic com- Dated this 12th day of September, 1938,

pounds when cobtained according do the I Y. &G W, JOUNSON
process particularly desoribed and ascer- 47, Lincoln’s Tnn Fields, London, fo.U.z,
tained, Agents,

Leamingbon Spa: Printed for His Majesty’s Stetionery Otfics, by tho Courier Press.~1989.



