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and 205 paid sndohapbkeni¢ esqme@et jalde ity . the stages to one.

refining of glyceride oils. These compounds If an even higher degree of purity is
fall within the group known as hydrotropes. required the oil layer, after separation of the
In this case the aqueous medium behaves more  soap/hydrotrope mixture, may be treated with
like a true solution and does not solvate gly- a further small quantity of hydrotrope in

40 ceride oil, or does so only to a small extent. aqueous solution and the two layers formed 85
Thus only small quantities of the glyceride allowed to separate. The aqueous layer is
oils are carried into the aqueous phase by separated off and the oil layer, after a wash
the treating solution. However, during the with water, is dried under vacuum to obtain
recovery of the oil-derived fatty acid from substantially pure glyceride oil.

45 the soap layer by acidification thereof with The hydrotropes for present use are defined 90

[Price 4s. 6d.]




however,

that the recycled hydrotrope sol u-

The results of all three

treatnents are shown tion wll gradually accunulate inpurities, in
Tabl e 1. ‘Atso included in-the table are 85 mai nl y- gl ycerot—and-the -
resi dual amount of the results obtai ned when the treatnent was sodi um
sul phate. After a tine these inpuri- carried out w thout .the use of a

hydr ot r ope.

Good Col our Tall ow. Acid Value 2.7

TABLE |

Saponi fication 2Val ue 196 1,002,974 RECO\/ERED FATTY ACI DS
NEUTRAL
as being ure: alkah and alka- of hy readily be establis
aL % SXS  Jine earth mmmf tho Cﬁand alkyl- each $$:3E9 @gﬂqjﬁ. freatment, but as 3571 J.ﬁUTRAL
ACI D BASED @Ghy1 sHAHERS acidsV/AhitiEd | fidxkedly guide each unit of acid value in theClrhde
VALUE O L depress the surface tension of water, that is, oil requirgg fggn 1 to 3%, of 100% h@EiFRAI NED
5 é hose in which c?r 4alkyl groups present 6 trope. The proportion of hydr e to water
0.1 5 Eot colntamf m g an 8 dcarl.aox} ma_yhadvantageOE% be abo -60%, by
. xamples of suc mpounds mcu weight.
0.1 1Godium or potassiumPherZone, toluene, cyfh&ﬁ The aqueous lay2f)@btained by treatment of
0. 06 and sulphonates, espggjajly those sold the pif with alkali apdchydrotrope (or the 219
0.54 10 by t& licants under the regjstered Trade combined aqueous layers where there has been
Mar! ESOL SX. The sodium salts of more than one treatment with hydrotrope)

1,002,974 ¢ alkyl benzene sulphonic acids, may be treated with a fAEeralUBdid, C;Qf our
tallow oil. Thechra@so{ilm xglene sulphonate gy sosunm Ifenablys eﬁa!ruat | agif, _Wasecqya};r its ddtyold0 as

i su e mixture
shown i n Tab 5e Ife}gllstered Plh’%%eﬂam?%gﬁ are '[sﬁ%lrff;’ etile ang%lwo layers re. f
TABLE Il particularly economic. Pour of ayer consists of the 'gﬁ acigll ue
26. 7 An advantage of our process is that it can The aqueous layer mBape ntof-lded:afpl ®n
Val ue 197. 5 be used for purifying crude oils which con- recoveR) MERF eFWé"dml S of
NEUTRAL tain more than the normal amount of fatty alkyl benzene sulphonic acids lend them-
aL 20 acids and which would not be worth refining selves especially readily to recovery and re-

or even impossible to refine by conventional
methods owing to the excessive loss of oil
or by the impossibility of breaking the soap/
oil emulsions. In particular, tallow oils, which
contain as much as 259, fatty acids, can be
refined by the method of our invention with
very little loss of glyceride oil.

The concentration of the alkali solution
used and the temperature at which the separa-
tion is carried out may be substantially the
same ag in the conventional method of re-
fining, a 20% sodium hydroxide solution
being usually found satisfactory and a tem-
perature as low as is compatible with the
melting point and viscosity of the oil. The
amount of hydrotrope required depends on
the acid value of the oil. A suitable amount

35

use since, in the recovery of the fatty acids
by acidification with sulphuric acid, the solu-
bility of the sodium sulphate formed is mar-
kedly decreased by the presence of the alkyl
benzene sulphonic acid salt. Consequently,
after removal of the fatty acid, sodium sul-
phate can be readily crystallised at tempera-
tures below 30°C as the deca-hydrate and,
after filtration, the hydrotrope solution can be
recycled to the process directly or, if desired,
after a certain amount of concentration. Small
amounts of sodium sulphate do not interfere
with the refining process. The effect of sodium
xylene sulphonate (S.X.8.) on the solubility
of sodium sulphate at 16°C is illustrated in
the table below.

H,0% S.X.8. %  NaSO0, 9
Mixture 46 50 4
Filtrate 48.7 50.2 1.1
Mixture 63 30 7
Filtrate 62.8 353 1.9
Mixture 80 10 10
Filtrate 84.0 12.5 35

The fatty acid mixture obtained by acidi-
fication of the aqueous layer derived from
the original alkali treatment is generally con-
taminated with glyceride oil and has a low
commercial value. According to a feature of
the invention the process for recovering the
fatty acids just described is modified so as
to give a fatty acid of improved purity. The
aqueous layer derived from the oroginal alkali
treatment is boiled with at least sufficient
alkali to hydrolyse the glyceride oil to give
a further quantity of fatty acid soap and
glycerol, the mixture is acidified with a mine-

75

80

85

ral acid to hydrolyse the soap, the resulting
mixture is allowed to form two layers, and
the lower, agueous layer is removed to leave
a fatty acid layer of improved purity. It will
be understood that the aqueous layer used
as starting material for this process contains
the hydrotrope originally used. The presence
of a hydrotrope is essential to the success
of the process since without it, boiling of
the mixture would be a difficult or impossible
task owing to foaming caused by the soap;
this foaming being wholly or largely prevented

by the hydrotrope. All the alkali necessary for...-
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% SXS VEI GHT ACI D SAPONI FI - % NEUTRAL ACI D BASED ON PARTS
VALUE CATI ON aL VALUE aL

VAL UE - ENTRAI NED 28 2679 8%

206 1.7 0. 15 ni |

UNREFI NABLE ¢ Part of the aqueous layer containing 1. 7% Aci d
Val ue ‘ 207 glyceride oil, was heated to boiling for 1
hour Saponi fi cati-on Val ue 207 with 10% excess al kali on the
gl yceride oil. -On acidificatib¥®ff4h sul phuric acid. the sdlu- EXAMPLE
3 the process of the invention may be pro&&dlcﬁes L0y de%@é?;aﬁi?&tedle ';ﬁ'&&s.tWenl apgers and

t he | owey ,adding Asufitient dxedss Sefiali ai teN thiec@s| theeslutiod mAE be discadgdeous | ayer

was rensygieel jtrsatmeniya %ﬁ frent glycerigho gibr j dp eyt itﬁfmqk jogringlusipnj eplpPOQ parts of
. \lternatively s 0 of the a ove the g W) 0! b:
scr ¢ LU e P AT o STV R P Feoul 5 e
shown™i fining process. Where the original glyceride oil i gl .

TABLE || |In carrying out the process jusBdyseribBharphphatides, e.g. in the case of soya besici d Val ue

2.9 the original oil and acid mixture may first oil, we have found that these amg exptedi cati on Val ue
194.

be treated as before, but with approximately into t e 1| yer can
twice the amount of alkali required to sapo- be re&%@fm T(giw% ds.
NEUTRAL qify the acids present, in the presence of a The phosphatides, e.g. lecithin, may be 55

aL h9dr@XB:. The \NEJulEing miAGk DepardBAPCALSfe- by-prodctEf TRARroAS: D BASED ON

PARTS "\VAEQJ%:@ r%@oil l.ayer and a lower The following ):Eltmples serve to illustrateVAL UE aL

agqueous layer the saponified the invention, all'party beige by weight: T
VAL UE15 acids, hydrot;' \ mali and some t&m sapomﬁ’canon vjlue%y used to indicatk ! 0
206 entrained glycerid®.ofl3 This aqueous layer (Ghddamount of KOH Mdglired to neutralis. S6b

104 is run off 206 bﬁledqfoy ab(;;t g};é_,ho@r..%he éatty acgg and to sggqn_%ﬂ arlly gixherein.Part of t he

aqueous ﬁtélg}éfem@ i L 2 fHgpe (yhe 1 pre- ? | Py and acid vaiues are given  ong

gl yces @E‘Ehe?’;§§aﬁg°§a§ﬁﬁ5ﬁe i LB Woiile Saponi fi cation Val ue

206 ofiet o \Wivk hed Udxced yaldulatell her thad dixsmma 1of al kal i . On acidification

with sulﬁbmgei whigh iiSdEreéf;he?s‘hQ)E;gisencq E’XAl\éaPl?_OE pgrts of goﬁi%ﬁ%@% ait ?gldi fbo two
€12 (4 e 3 A 3

| ayers, itgr{rﬁe[vg;ﬂé}th(la E%%Eﬁ %oa oluti %’ mfﬁarTogsgbmﬂ:‘éﬁa% 1 t oégdigﬁt as SQ 25

aqueoyss ¢l T was re ved T6 1 eave Ayt fudphonk@ ISX $)0R% koY, Bxadml e 1 using

200 part STi@fsoap solutidg isGow ecjddfied v libbrat heén fwerkd. Qanstigsoda ADY,Se¢xeess based awai ze oi | .

results tllgfr fattg 1asidn 4nd the psaltipg/ mixture  the acid value) was then added as a 209, 70
allowed to separate into two layers, an upper solution. The mixture was stirred and then

The

30

fatty acid layer of improved purity and a
lower aqueous layer, which is run off. The
aqueous layer contains hydrotrope, the sodium

allowed to settle. After separating the aqueous
layer, the oil was washed a second time with
309, SXS, separated, washed with water and

salt of the mineral acid, which is preferably then dried under vacuum at a temperature 75
sulphuric, added to liberate the fatty acids of 95°C. The combined aqueous layers were
from the soap solution, and glycerol which treated with sulphuric acid to liberate the

35 is produced with fatty acids when the gly- fatty acids., After removal of the fatty acids,
ceride oil is split by the alkali. This aqueous the sodium sulphate was crystallised out and
layer is treated as described above to recover filtered off to give a solution of SXS for 80
the hydrotrope solution, which is recycled. re-use.
Hence, the process as a whole lends itself The above treatment was repeated using

40 to continuous operation. It should be noted, 14 parts and 20 parts of SXS respectively.
however, that the recycled hydrotrope solu- The results of all three treatments are shown
tion will gradually accumulate impurities, in Table 1. Also included in the table are 85

mainly glycerol and the residual amount of
sodium sulphate, After a time these impuri-

TaBLE 1

Good Colour Tallow.

the results obtained when the treatment was
carried out without the use of a hydrotrope.

Acid Value 2.7

Saponification Value 196

RECOVERED FATTY ACIDS NEUTRAL
OIL

%SXS WEIGHT ACID SAPONIFI- % NEUTRAL ACID
BASED ON PARTS VALUE CATION OIL VALUE
OIL VALUE ENTRAINED

5 2.8 194 206 0.085 0.1

7 25 195 203 0.05 0.1

10 2.75 197 206 0.06 0.05

nil 2.77 135 212 0.54 0.25
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5 TABLE |V

Mai ze—GH Actt-Vatue—— 64

Saponi fi cation Val ue 193 4 RECOVERED FATTY
ACl DS NEUTRAL

aL % SXS VEIGHT ACID  SAPON FI - % NEU"AL ACI D BASED
ON PARTS VALUE CATION . VALUE

aL 4 VAL UED02,974 ENTRAI NED

10 5. 62 pyampre 2. 181. 2 208 0. 39

0.15 Eﬁ similar sepaxZn(%‘lwas carried (4111-5356 ;r}ll?)c\l;;lm:n c’f‘la(l);;: ﬁﬁl %w 5;‘5 The. results are 1 87
0. 34 On @lesanittedh Gl E@dmpdex 1 rusicg 200gpareget able oils is ration of the
aqueous and sol vent phases, the to di gest crushed seeds with a
hydrocarbon use of hydrocarbon sol uti on$s8f IXhe oils | ends 20

sol vent, for exanple hexane. W have found 1tTself wth especial advantage
to the operation t hatmdahe Cadmailgsg SOl Ut iagha afuet he 0 | dgg excel - of

the invention as a continuous process. 5 | entShppnifétidncthlieo ti95process of

the invention ~—SiTicE = 5.
trope/soap | ayer and the oil/sol oY rFATTS, ration vvasN@%}-fiA&d out
as descri bed s n‘uch guicker than is the case when the qil in FX:’-)_I’Tp| e

1 using sol utiofisS8F s VHEHT 2CID  SARONIEDI ved %lNEUTwJ oAGHbon is
used. For oil F\DaﬂN aé’lAH‘T§aI ué(Aprl %@ﬁ sapoiﬁ’ §xaM1bI-EE\A,here
undi ssol ved oi l |s used, the fication va of 19 §§ ne as foll ows:
separation may take a matter of hours, but (a) Solution of 91.4g oil in
300 M hexane. Xhere tRe9sol utit®n in heane is used,? the (b)o.Bol ution
of 217g oil in 25041 hexane. separati Qllféa 2 or 3 mnutes. It is
After stirring of the mixture of oi |, solvgﬁfﬂﬁy%% understood that in
t he description-ef - ; ' 15

i nventi on and thePcIafi ms herein, the term two Ia%:ters took place in
approxi mately 2  Parto pquequyy Y ainigghb?’e t he oisit ¥adpe mts, @&%¥nutes.
The results of t%""@ fo68 heéﬁl . C‘fmlie Lol ut i OHEGFA %af“ﬁ hydr&??ar bon

sol vent s. in &xa& dﬂicMon with sulphlifit AGdEMe

10 tion separated into two layers and the lower,
aqueous layer was removed to leave a fatty
acid layer with the following analysis.

1u_t heagdiersd tine required for sgpa-

A similar separation was carried out as
described in Example 1 using 200 parts of
soya bean oil. The results are shown in
Table III.

TaBLE III

Soya Bean Oil

Acid Value 29
Saponification Value 194.0

RECOVERED FATTY ACIDS NEUTRAL
OIL
% SXS WEIGHT ACID SAPONIFI- % NEUTRAL ACID
BASED ON PARTS VALUE CATION OIL VALUE
OIL VALUE ENTRAINED
6 1.69 175 206 0.13 0.05
nil 3.51 104 206.8 0.45 0.38
20 Part of the aqueous layer containing 0.13%, Acid value 206
glyceride oil was heated to boiling for 1 Saponification Value 206

hour without any further addition of alkali.
On acidification with sulphuric acid, the solu-
tion separated into two layers, and the lower,
aqueous layer was removed to leave a fatty
acid layer with the following analysis.

25

ExAMPLE 4.

A similar separation was carried out as
described in Example 1 using 200 parts of
maize oil. The results are shown in Table IV.

30



TABLEV - RECOVERED FATTY ACI DS

NEUTRAL T

aL % SXS V\QEHT ACI D SAPON FI - % NEUTRAL ACI D BASED ON ¢
VALUE CATI ON - alL VALUE alL

VALUE __ENTRAINED — YOP2g 5 Q.52 131

198 0.18 0. 065 (b) 50 1.63

110 . 199 Fag3 IV 0.04 35 VWHAT VE CLAI M
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tain nore than 8 carbon aPBHEVERED Féaﬁgo‘h%m%l ution of gﬁlgfﬁkl i, together
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net al of, 8KRal | NeWBEGHT medIbl |, SAP@NIRIdAr ot r Qp®EUSRAL aARE} i netal salt of
sal t ofg ERGQN JARdISky| -VALHE s I(‘Pﬁgﬁ c aci gn- ! oYARBE uene sul phonic
aci d. as _hydrotrope, allow &6 the mxtu }én)f% g@ﬁa- 4. A nethod as
clainmed in any of the rate into an aqueous soap |layer and an oily

precedi ng dbPai ns, Wferei n 1Bh& anoungo8of

| ayes9 and reno¥l5ng t he aqueous

i 0 i -
| ayer. .h_ydrot{'&pe pregept is .12(}6% 3% of t e, wei ght §§4 45 2. A
met hod of acid
val ue of 1, 002, 974
5 One method of extracting vegetable oils is ration of the aqudodBhkid doMent phases, the
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s eFaPRie b . We have found
Itﬁ%??l’?eé%iulnng 0) ut%{r?gf 1%16 oil i

lené:iiy) suited to the process of the in
sin®%0 th&¥Paration into MEk

-
&oeblis hydd6-l DExampLE S.

itself with especial advantage to the OPERRIOMVERED FATTY

?f the invention as a continuous process.

SAPONI FI -

tropSASHED) IORF  aARIES oil /syt fayer CAT ©bpration was carried out as described

is mysh (quicker than is the case when the oil
undissolved in hydrocarbon is used. For
example where undissolved oil is used, the
separation may take a marter of hours, but
where the solution in hexane is used, the
separation may take 2 or 3 minutes. It is
understood that in the description of the
invention and the claims herein, the term
“oil ” includes, where the context permits,
solutions of oil in hydrocarbon solvents.

In view of the short time required for sepa-

mn Example 1 usigg,polydons of soya bean
oil with an acid vaﬁic of 1.12 and saponi-
fication value of 191 in hexane as follows:
(a) Solution of 91.4g oil in 300 ml hexane.
(b) Solution of 217g oil in 250 ml hexane.
After stirring of the mixture of oil, solvent,
hydrotrope, alkali and water, separation into
two layers took place in approximately 2
minutes. The results of the process are shown
in Table V.

TABLE V
RECOVERED FATTY ACIDS NEUTRAL
OIL

% SXS WEIGHT ACID SAPONIFI- % NEUTRAL ACID
BASED ON g VALUE CATION OIL VALUE
OIL VALUE ENTRAINED

(a) 6.5 0.52 131 198 0.18 0.065

(b) 50 1.63 110 199 0.33 0.04

WHAT WE CLAIM 1IS:—

1. A method of refining vegetable and
animal oils which comprises mixing the oil
at an elevated temperature with a dilute
aqueous solution of an alkali, together with
urea or an alkali metal or alkaline earth metal,
salt of an aryl or alkyl-aryl sulphonic acid
as hydrotrope, allowing the mixture to sepa-
rate into an aqueous soap layer and an oily
layer and removing the aqueous layer.

- 2. A method as claimed in Claim 1 wherein

the hydrotrope is an alkali metal or alkaline
earth metal salt of an alkyl aryl sulphonic
acid in which each arkyl group does not con-
tain more than 8 carbon atoms.

3. A method as claimed in Claim 2, wherein
the hydrotrope is an alkali metal salt of
xylene or toluene sulphonic acid.

4. A method as claimed in any of the
preceding claims, wherein the amount of
hydrotrope present is 1 to 3%, of the weight
of the oil for every unit of acid value of

%
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() 65 0.52 131 198 0.18 0.065
(b) 50 1.63 110 199 0.33 0.04

WHAT WE CLAIM IS:—

1. A method of refining vegetable and
animal oils which comprises mixing the oil
at an elevated temperature with a dilute
aqueous solution of an alkali, together with
urea or an alkali metal or alkaline earth metal,
salt of an aryl or alkyl-aryl sulphonic acid
as hydrotrope, allowing the mixture to sepa-
rate into an aqueous soap layer and an oily
layer and removing the aqueous layer.

2. A method as claimed in Claim 1 wherein

the hydrotrope is an alkali metal or alkaline
earth metal salt of an alkyl aryl sulphonic
acid in which each arkyl group does not con-
tain more than 8§ carbon atoms.

3. A method as claimed in Claim 2, wherein
the hydrotrope is an alkali metal salt of
xylene or toluene sulphonic acid.

4. A method as claimed in any of the
preceding claims, wherein the amount of
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