
1,002,974                                      3      the process of the
invention may be provided  ties will adversely affect the process. When  45
by adding a sufficient excess of alkali in the  this occurs, the solution
may be discarded     original treatment of the raw glyceride oil.  or put
through an ion-inclusion column to     Alternatively some or all of the
alkali may  remove the glycerol whereupon the purified 5  be provided
separately after this initial re-  hydrotrope solution may then be
recycled.     fining process.                                Where the
original glyceride oil contains  50       In carrying out the process just
described,  phosphatides, e.g. in the case of soya bean     the original
oil and acid mixture may first  oil, we have found that these are extracted
be treated as before, but with approximately  into the aqueous hydrotrope
layer and can 10  twice the amount of alkali required to sapo-  be
recovered therefrom  by known methods.     nify the acids present, in the
presence of a  The  phosphatides, e.g. lecithin, may  be  55
hydrotrope. The resulting mixture separates  valuable by-products of the
process.     into an upper purified oil layer and a lower   The following
Examples serve to illustrate     aqueous layer, which contains the
saponified  the invention, all parts being by weight: The 15  acids,
hydrotrope, excess alkali and some  term saponification value is used to
indicate     entrained glyceride oil. This aqueous layer  that amount of
KOH required to neutralise  60     is run off and boiled for about one
hour.  the fatty acid and to saponify any oil therein.     At this
temperature and time the alkali pre-  Both saponification and acid values
are given     sent splits the glyceride oil. If necessary,  in terms of
mgKOH/g. 20 further alkali may be added at this stage in     order to give
an excess calculated on the  EXAMPLE 1     glyceride which is present. The
presence of    200 parts of good colour tallow oil (acid  65     the
hydrotrope at this stage is essential, since  value 2.7 mg KOH/g) were
heated to 95[err]C.     it prevents the boiling soap solution from   To the
hot oil was added 10 parts of sodium 25  frothing.
xylene sulphonate (SXS) as a 60%  solution       The soap solution is now
acidified to liberate  in water. Caustic soda (10%  excess based on     the
fatty acids, and the resulting mixture  the acid value) was then added as a
20%   70     allowed to separate into two layers, an upper  solution. The
mixture was stirred and then     fatty acid layer of improved purity and a
allowed to settle. After separating the aqueous 30  lower aqueous layer,
which is run off. The  layer, the oil was washed a second time with
aqueous layer contains hydrotrope, the sodium   30%  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[err]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  the results obtained when the treatment was     sodium
sulphate. After a time these impuri-  carried out without the use of a
hydrotrope.                                             TABLE I
Good Colour Tallow.         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           2.5         195            203                0.05
0.1          10           2.75        197            206
0.06             0.05          nil         2.77        135            212
0.54             0.25            4
1,002,974     EXAMPLE 2.                                  medium  colour
tallow  oil. The results are       A  similar separation was carried out as
shown in Table II.    described in Example 1 using 200 parts of
TABLE II                     Medium Colour Tallow.            Acid Value
26.7                                                    Saponification
Value    197.5                                RECOVERED FATTY ACIDS
NEUTRAL
OIL  



% SXS    WEIGHT  ACID   SAPONIFI-    % NEUTRAL ACID    BASED ON  PARTS
VALUE CATION                         OIL              VALUE    OIL
VALUE             ENTRAINED           28          26.9        181
206               1.7              0.15          nil
UNREFINABLE          Part of the aqueous layer containing 1.7%       Acid
Value                  207    glyceride oil, was heated to boiling for 1
hour      Saponification Value        207    with 10% excess alkali on the
glyceride oil.    On acidification with sulphuric acid, the solu-  EXAMPLE
3.                             15 10  tion separated into two layers and
the lower,    A  similar separation was carried out as     aqueous layer
was removed to leave a fatty  described in Example 1 using 200 parts of
acid layer with the following analysis.     soya bean oil. The results are
shown in                                                 Table III.
TABLE III                  Soya Bean Oil                     Acid Value
2.9                                                    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-  EXAMPLE 4.     tion separated into two
layers, and the lower,    A  similar separation was carried out as  30 25
aqueous layer was removed to leave a fatty  described in Example 1 using
200 parts of     acid layer with the following analysis.     maize oil. The
results are shown in Table IV.  



iv                                           1,002,974
5                                            TABLE IV
Maize Oil                         Acid Value             6.4
Saponification Value 193.4                                 RECOVERED FATTY
ACIDS                         NEUTRAL
OIL      % SXS         WEIGHT  ACID   SAPONIFI-    % NEUTRAL ACID     BASED
ON  PARTS   VALUE   CATION                       OIL             VALUE
OIL                                 VALUE              ENTRAINED
10         5.62        181.2         208                0.39
0.15           nil        7.94        115.6          206.5             1.87
0.34         One method of extracting vegetable oils is  ration of the
aqueous and solvent phases, the     to digest crushed seeds with a
hydrocarbon  use of hydrocarbon solutions of the oils lends  20
solvent, for example hexane. We have found  itself with especial advantage
to the operation     that the resulting solution of the oil is excel-  of
the invention as a continuous process. 5  lently suited to the process of
the invention     since the separation into the aqueous hydro-  EXAMPLE 5.
trope/soap layer and the oil/solvent layer    A separation was carried out
as described     is much quicker than is the case when the oil  in Example
1 using solutions of soya bean  25     undissolved  in  hydrocarbon  is
used. For  oil with an acid value of 1.12 and saponi- 10  example where
undissolved oil is used, the  fication value of 191 in hexane as follows:
separation may take a matter of hours, but  (a) Solution of 91.4g oil in
300 ml hexane.     where the solution in hexane is used, the  (b) Solution
of 217g oil in 250 ml hexane.     separation may take 2 or 3 minutes. It is
After stirring of the mixture of oil, solvent,  30     understood that in
the description of the  hydrotrope, alkali and water, separation into 15
invention and the claims herein, the term  two layers took place in
approximately 2     " oil" includes, where the context permits,  minutes.
The results of the process are shown     solutions of oil in hydrocarbon
solvents.    in Table V.       In view of the short time required for sepa-



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  35    WHAT WE CLAIM
IS:-                      the hydrotrope is an alkali metal or alkaline
1. A  method of refining vegetable and  earth metal salt of an alkyl aryl
sulphonic     animal oils which comprises mixing the oil  acid in which
each arkyl group does not con-     at an elevated temperature with a dilute
tain more than 8 carbon atoms.     aqueous solution of an alkali, together
with    3. A method as claimed in Claim 2, wherein  50 40 urea or an alkali
metal or alkaline earth metal,  the hydrotrope is an alkali metal salt of
salt of an aryl or alkyl-aryl sulphonic acid  xylene or toluene sulphonic
acid.     as hydrotrope, allowing the mixture to sepa-    4. A  method as
claimed in any of the     rate into an aqueous soap layer and an oily
preceding claims, wherein the amount of     layer and removing the aqueous
layer.      hydrotrope present is 1 to 3%  of the weight  55 45  - 2. A
method as claimed in Claim 1 wherein  of the oil for every unit of acid
value of                                                   1,002,974
5                                             TABLE IV
Maize Oil                          Acid Value             6.4
Saponification Value 193.4                                 RECOVERED FATTY
ACIDS                         NEUTRAL
OIL      %  SXS        WEIGHT   ACID          SAPONIFI-         % NEUTRAL
ACID     BASED ON  PARTS   VALUE   CATION                       OIL
VALUE     OIL                                  VALUE             ENTRAINED



10         5.62        181.2          208               0.39
0.15           nil        7.94         115.6         206.5
1.87            0.34         One method of extracting vegetable oils is
ration of the aqueous and solvent phases, the     to digest crushed seeds
with a hydrocarbon  use of hydrocarbon solutions of the oils lends  20
solvent, for example hexane. We have found  itself with especial advantage
to the operation     that the resulting solution of the oil is excel-  of
the invention as a continuous process. 5  lently suited to the process of
the invention     since the separation into the aqueous hydro-  EXAMPLE 5.
trope/soap layer and the oil/solvent layer    A separation was carried out
as described     is much quicker than is the case when the oil  in Example
1 using solutions of soya bean  25     undissolved  in  hydrocarbon  is
used. For  oil with an acid value of 1.12 and saponi- 10 example where
undissolved oil is used, the  fication value of 191 in hexane as follows:
separation may take a matter of hours, but  (a) Solution of 91.4g oil in
300 ml hexane.     where the solution in hexane is used, the  (b) Solution
of 217g oil in 250 ml hexane.     separation may take 2 or 3 minutes. It is
After stirring of the mixture of oil, solvent,  30     understood that in
the description of the  hydrotrope, alkali and water, separation into 15
invention and the claims herein, the term  two layers took place in
approximately 2     " oil " includes, where the context permits,  minutes.
The results of the process are shown     solutions of oil in hydrocarbon
solvents.  in Table V.       In view of the short time required for sepa-
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  35    WHAT WE CLAIM  IS:-                       the
hydrotrope is an alkali metal or alkaline       1. A  method of refining
vegetable and  earth metal salt of an alkyl aryl sulphonic     animal oils
which comprises mixing the oil  acid in which each arkyl group does not
con-     at an elevated temperature with a dilute  tain more than 8 carbon
atoms.     aqueous solution of an alkali, together with    3. A method as
claimed in Claim 2, wherein  50 40 urea or an alkali metal or alkaline
earth metal,  the hydrotrope is an alkali metal salt of     salt of an aryl
or alkyl-aryl sulphonic acid  xylene or toluene sulphonic acid.     as
hydrotrope, allowing the mixture to sepa-    4. A  method as claimed in any
of the     rate into an aqueous soap layer and an oily  preceding claims,
wherein the amount of 



layer and removing the aqueous layer.       hydrotrope present is 1 to 3%
of the weight  55 45    2. A method as claimed in Claim 1 wherein  of the
oil for every unit of acid value of            6
1,002,974     the crude oil.                               ceride oil
present to give a further quantity       5. A  method as claimed in any of
the  of fatty acid soap and glycerol, and the mix-    preceding claims,
wherein the proportion of  ture is then acidified with a mineral acid to
hydrotrope to water is from 40 to 60%  by  hydrolyse the soap, the
resulting mixture is 5  weight.
allowed to form  two layers, and the lower,  30       6. A  method as
claimed in any of the  aqueous layer is removed to leave a fatty acid
preceding claims, wherein the oily layer, after  layer of improved purity.
removal of the aqueous layer, is treated with   10. A method as claimed in
any of the     a further quantity of the hydrotrope in aqueous  preceding
claims, wherein the crude oil con- 10  solution.
tains phosphatides which are extracted into  35       7. A  method as
claimed in any of the  the aqueous layer and the phosphatides are
preceding claims, wherein the aqueous soap  recovered from the said layer
by conventional     layer or combined aqueous soap layers is or  methods.
are acidified with a mineral acid, the mixture  11. A  method of refining
vegetable and 15  is allowed to separate into a fatty acid layer  animal
oils, substantially as described in any  40     and an aqueous hydrotrope
layer and the  of the Examples herein.     aqueous hydrotrope layer is
withdrawn.         12. Vegetable and animal oils and fatty       8. A
method as claimed in Claim 7, wherein  acids whenever prepared by a method
as     the mineral acid salt present in the aqueous  claimed in any of the
preceding claims. 20  hydrotrope layer is crystallised out and re-
moved, and the filtrate is recycled.                   Agent for the
Applicants,       9. A modification of the method as claimed
G. A. BLOXAM,     in claim 7 and 8, wherein, before acidification,
Chartered Patent,     the said aqueous soap layer is boiled with at
1 Knightsbridge Green, 25  least sufficient alkali to hydrolyse any gly-
London S.W.1.              Leamingion Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press              (Leamington)
Ltd.-1965. Published by the Patent Office, 25 Southampton Buildings,
London. W.C.2, from which copies may be obtained.    


