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~ This invention relates to the refining of fatty
material and more particularly to the refining of
crude glyceride oils to remove therefrom gums,
free fatty acids and coloring matter.

The present invention is concerned with the
removal of free fatty acids and gum and coloring .

matter from such oil by.a process involving a

‘¢ Claims. (CL 260—426)

residual color and fatty acids without substan-
tial refining losses. - _

“In accordance with the present invention, it has
been found that removal of the gums from the
crude oil prior to solvent treatment results in
much more effective extraction of the free fatty

- acids and produces an oil of relatively low color

. solvent extraction step so as to produce a high

quality oil while minimizing refining . losses. In
the most widely employed process of refining
vegetable oils with strong caustic alkali solutions,

a great deal of the valuable neutral oil is lost.

both as the result-of saponification of neutral
- oil by the caustic solution employed and by en-
trainment of the oil in the foots or soapstock
separated from the oil after the caustic treat-
ment. Prior attempts to treat crude glyceride
oils with a selective solvent for the fatty acids in
- an attempt to produce neutral or substantially
neutral oils has resulted in ofls having relatively
high free fatty acids, poor color and also the re-
moval of considerable amounts of the neutral oil
with the fatty acids so as to result in relatively
high refining losses, Any attempt to remove ad-
. ditional fatty acids and improve the color of the
- oil by alkali treatment has resulted in additional
refining losses, and furthermore attempts to re-
duce the color-of the oil by-treatment with ad-
sorbent material siuch as adsorbent earths after
_solvent treatment has been largely ineffective and
resulted in the loss of considerable oil in the re-
sidual adsorbent material because of the large

-An object of the present invention is to provide
an improved process involving solvent treatment
for refining glyceride ofls and fats so as to. pro-

- duce & high quality 6il with minimized refining
- losses. R A :

Another object of the invention is to provide an
. improved process of refining glyceride oils and
fats to remove impurities therefrom by a series
of cooperating steps involving degumming and

10

which can be easily reduced in color and fatty
acid content by a mild caustic wash, The de-
gumming operation involves precipitation of the

" gums with an’ agueous medium which may be

15
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water or. an aqueous solution of various salts -
which may be neutral or slightly acidic or slight-
1y basic. Depending upon the amount of gums
contained in the oil the amount of water-or aque-
ous medium employed may range from approxi-
mately 1% to 10% but will ususally range be-
tween 2% and 5%. Precéipitated gums which
include phosphatides, proteinaceous material,

-carbohydrates, resins, etc., may be separated

from the body.of oil by decantation, filtration or
centrifugal separation, continuous centrifugal
separation at temperatures ranging from ap-
proximately 90° to 140° F. depending upon the
nature of the ofl being preferred. This degum-
ming operation referred to, materially reduces

" the color of the oil and in most cases somewhat

30
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solvent treatment to- produce a refined oil hav-'

ing ‘low color and fatty acid content with re-
duced refining losses. :

45

"A further object of the invention is to provide

‘an improved process of refining glyceride oils
in which gums and substantial amounts of fatty

- acids are simultaneously removed from the oil

by a combined degumming and solvent treatment
operation. .

- A still. further

provide

50

obj_ect'of the invention is to '
an improved process of refining oil in-._

" which a solvent treated oil is treated to ,rgmov/o,a“

decreases the acidity of the oil as certain of the
gurmmy materials are acidic. . If properly carried
‘on losses of neutral oil by entrainment of the oil
in the separated gums can be made very small and
the resulting oil 1s conditioned for solvent treat-
‘ment. R . .
The solvent treatment of the present invention .

‘involves treating the-oil with a solvent or solvent
‘mixture which selectively dissolves . fatty acids

in preference to glycerides and the solvent em-
ployed may be any one of a large number of sol-
vents. The solvent selected should not react with
the fatty material, and examples of such solvents

.which can be used in the present invention are

turfural and isopropyl alcohol. The solvent pow-
er of the selective solvents, including those spe-

_eifically mentioned, increase with temperature

and at higher temperatures substantially all of

‘the fatty material is soluble. in the solvent. As

the temperature is decreased the various glyc-
erides become progressively insoluble in-the sol-
vent depending itpon the number of ¢carbon atoms
in the fatty acid radicals and the ‘degree of un-

" gaturation of the fatty acid radicals; The free

fatty acids are more soluble than glycerides and’
for any given oil or oils and selective solvent a.
temperature is found at which the glycerides are
substantially all insoluble in the solvent while the
T .

i
£
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SRS ,fa.,t',ty;‘ acids are substantially all soluble therein.

At such temperature two phases will be formed,
one a solvent phase containing the free fatty
aclds and the other an oil phase, These phases.

can be separated by decantation or centrifugal &

separation. In most cases the separation can be
- carried on at temperatures at which both phases
are liquid, but in some instances at least certaln
-of the glycerides- may be.in solid. form... The

-amount of.solvent‘employed will likewise:depend 10 .
upon the nature of the oil being treated and the,

solvent selected, but will usually range between
one volume to one volume of oil being treated
and ten volumes of solvent to one volume of ofl.

The greater the amount of solvent the more se- 18
Jective the separation between the fatty acids and ..

~ glycerldes, but in most cases effective separation
can be effected with an amount of solvent rang-

- Ing between two volumes of solvent to one of oil "
up to five volumes of solvent per volume of ofl, £0

the least amount of solvent which will produce ef-
fective separation being preferred.

The solvent extraction step may be carried on
in batch by mixing solvent and degimmed oil

and allowing the resulting mixture to stand, al- 28

though a preferred. operation is a continuous.
countercurrent extraction of the oil in an ex-
traction tower. The resulting ofl after separa-
.tion of the solvent phase containing thé free

fatty acids is much reduced in color and acidity. 30

In many cases this ofl forms an acceptable com-
mereial product but in any case can easily be
still further reduced in acidity and color by a -
relatively mild caustic washing operation. . A di-

lute alkali solution effectively neutralizes remain- 385

ing free fatty acids to reduce the ofl to a neutral
oll commercially acceptable for edible purposes,
oils containing between approximately .02% to
.05% free fatty acids being easily obtained. Aft-

er mixing the alkall solution with the ofl, the 40

oil-and aqueous solution will separate into two’
" phases upon standing, one an upper oil phase
and the second a lower aqueous phase containing
‘soap, coloring material and small amounts of re-

stdual gums which may be left in the oil after 48

the degumming operation and solvent treatment.
‘These phases may be separated by decantation or
alternatively the mixture may be -subjected -to
contihuous centrifugal separation to cause the

phases to separate in the centrifuge and be dis- gp

charged in separate effluents.

"The amount and concentration of alkall solu- _

tlon will vary with the nature of the ofl but will
usually range in concentration between that ap-

proximately equal to 1% to 5% caustic soda and &85

be employed in amounts between approximately
1% and 20% of the oil. In most cases 10% of a

» 2% caustic soda solution will produce a substan-

tially neutral oil having coiors at least as low as

those obtained by conventional caustic alkali re- 60

. - fining employing large excesses of strong caustic

" solutions followed by a treatment with adsorbent
earth. The temperature of separation between
the oil phase and aqueous phase of the caustic

g wash will also depend upon the nature of the oil 65 )
_cipitated gums separate with the solvent phase

being refined and the amount of concentration.
of the caustic solution. In géneral these tem-
peratures will range between 100° and 200° F.,
the usual temperature being in-the neighborhood

of 160° to 180° F. It has been found that very 70

Iittle if any néutral oil is saponified in the al-
kali washing operation even when caustic soda
- is employed  and that very little if any neutral

© ofl is entrained in the aqueous phase during sep-

aration if the oil to be washed contains no more 7

7
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than about 0.2 of free fatty acids. The solvent .-

treatment is effective to reduce the free fatty

- acid content cf the oil to at least 0.2% and the

refining losses for the entire process are there-
fore extremely low. While caustic soda is pre-

" ferred because of its cheapness, availability and

excellent color reducing properties, other caustic
alkalles such as caustic potash or even non-caus. -

tie alkailes such as carbonates, etc., may be em-

bloyed in the alkall washing step although they
are not, in general, as effective for color reduction
as caustic alkalies, .

The gums removed in the degumming oper-
ation‘are not subjected to partial or complete de-
struction by strong caustic solutions as in con-

ventional refining processes and constitute a val.

uable by-product as they may be employed in
thelrr crude form as emulsifying agents in cer-
fain instances, and valuable materials such as
phosphatides, useful for many purposes, can be
relatively easily recovered therefrom. . Also, the
fatty acids from the solvent treatment step are
of relatively high quality as they are substan-
tially free of gums and much of the coloring
matter is removed in the degumming step.
With certain selective solvents, hamely those

. Which are substantially immiscible with water

or have limited solubility in water, the solvent
treatment step may be carried on simultaneous-
ly with the degumming step. In such a process
the crude oil is simultaneously admixed with both
the solvent and water or other aqueous medium,
In general the solvent ig saturated with water
and employed in substantially the proportions
discussed above for solvent treatment of the de-

"gummed ofl and is admixed with additional wa-

ter so as to provide substantially the amount of

. additional water discussed above relative to the
- degumming step. . The presence of water ad- ‘

mixed with the solvent in most cases renders the
solvent even more selective in its action. - The
free fatty acids are selectively dissolved by the

- solvent and at the same time the gums are pre-

cipitated by the aqueous medium. Upon: allow-
ing the mixture to stand, in general three phases
are formed, one an aqueous phase containing the’
gums, another a solvent phase containing the free
fatty acids, and the third an oil phasé. A small
amount of solvent may be present in-the aque-
ous phase and the oil phase. 'These phases can
ordinarily be separated by decantation. The pre-
cipitated gums may also be removed from the
mixture prior to separation of the oil and sol-
vent phases by filtering the gums from the mix-
ture in which case it is desirable to employ sub-
stantially only that amotint of water or aqueous
medium which will be absorbed by the gums in
the precipitation thereof, thus avoiding excess
water forming a substantial aqueous phase in sub-
sequent separation of the 6il and solvent phase.

‘As a. preferred operation, the mixture containing

ol solvent and precipitated gums is subjected to
continuous centrifugal separation to separate the
oil and soivent phases. If the solvent phase is
of greater specific gravity than the oil the pre-

and if the solvent phase is of less specific grav-
ity than the oil the precipitated gums separate
with the oil phase. In either case the precipi-
tated gums may then be separated from its as-
sociated solvent or oil phase by filtration or

" decantation or in some cases by a subsequent cen-

trifugal separation operation. ‘
-By employing a selective solvent which is sub-

o stantially immiscible with water or has slight
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solubility only n water, the solvent and saqueous

medium operate substantially independeéntly and :

an ofl of relatively low color and low acidily is
produced. ‘The aqueotis medium renders the gums
insoluble in the ofl, fatty acids and solvents so
as to effectively remove the gums from the oll and

| 8,416,146
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dmultmeom decumming and solvent extrtction.
the same crude cottonseed oil having a free fatty

- acld content of 45% was treated with two vol-

fatty acids even prior to physical separation so0

that the solvent does not act on the oil and fatty:

acids in the presence of the gums. If desired, this.

oil can be subjected to a caustic washing opera-
tion as above described to further reduce the

10

.color and acidity. As in the modification of the

“present process involving separate degumming

and solvent steps, the refining losses are extremely .

Jow. In operations involving simuitaneous de-
gumming and solvent extraction, the tempera-
ture of separation of the oil phase and solvent
phase will be determined by the temperature at
which free fatty acids are still soluble in the

solvent phase while the glyceridés remain insol- -

uble.

As a specific example of the modification of the'v

. present process involving separate degumming
and solvent treatment steps, a crude cottonseed
ofl having a free fatty acid content of .45% and
& color of 85 yellow-21.6 red, and containing sub-

15

.centrifugal. ' The precipitated gums

umes of saturated furfural to which water in an

‘amount equal to 2% of the oil had been added

and the resulting mixtire was continuously cen-
trifugally separated into an oil phase and a sol-

- vent phase containing the precipitated gums, the

Jatter phase being the heavy effluent from the
gums were then
removed from the solvent phase by filtration.
The resulting oil contained .15 free fatty acids.

_This oll was then washed with 10% of 2% caus-

tic soda solution at 180° F'. and the resulting mix-
ture continuously centrifugally separated. The
refining loss was substantially the same as the

“example previously given in which the crude cot-

_ tonseed ofl was first degummed, then extracted -

“higher. .
“losses and high quality oll can also be obtained

with wet furfural, and washed with a dilute caus-
tic soda solution and the color was only slightly
It is thus apparent that low refining

- by employing a simultaneous. degumming and

25

stantial amounts of gum, was degummed with 2%

water. the water being intimately mixed with the
oll. The resulting mixture was subiected to con-
-tinuous centrifugal separation at 135° ¥, the re-
. sulting oil having a free fatty acid content of 44.

.30

This ofl was then extracted with two volumes of
furfural saturated with water at 110° F. by con-

tinuous countercurrent. operation. The result-
ing cil had a free fatty acld content of .11. ‘This
resulting ol was then washed with 10% of a 2%
caustic soda solution, separation being accom-

plished by continuous centrifugal separation at -

180° F. The resulting oil had a free fatty acid
‘content of .04 and a color of 35 yellow-4.5 red,
the refining losses in the entire process being
2.4%.

To illustrate the improved results obtained over
attempting to apply solvent extraction to the
crude-oil without degumming, the same crude oil
was directly extracted with two volumes: of wet
" furfural at 110° F. by the said countercurrent

" solvent extraction step and such operation has

the advantage of being & less complicated process
requiring less apparatus and less labor and time.
In any of he modifications and processes above
described, the refining losses are markedly lower,
than with the conventionally empiloyed refining
operations employing strong caustic solutions and
bleaching with adsorbent earth and the resultmg

- oil is as good or better in quality.

As stated above, a large number of solvetits can
be employed for fatty .acid extraction when the
extraction is carried on separately from degum-
ming. In general, these solvents are non-reac-
tive polar solvents, preferably organic. "These
solvents usually contain one or more of the fol-

"~ lowing groups;. alcohol, -phenol, carboxylic acid,

40,
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extraction operation. ‘The oll resulting from this -

operation had a fatty acid content of .15, a color
of 85 yellow-20 red. This oil was then washed
with 10% of 2% caustic.-soda solution at 180° F.
in the same manner as above described to produce
an oil containing .04 free fattv aclds and a color

50

of 35 yellow-16.6 red, the refining losses for the .

process being 3.5%. Thus the total refining loss

in the example involving degumming, solvent ex- ~

traction and caustic washing was 2.4% as against
3.5% when the degumming step was omitted.
Also the color of the ofl resulting from ‘the ex~
ample involving prior degumming was' 35 yellow-
4.5 red in contrast to a color of 35 yellow-166
red when prior degumming was omitted."

As another specific example of a process in-

- treatment conditions.

€0

acid nitrile, acid anhydride, acid amide, car-

‘boxylic-ester, aldehyde, ketone, mercaptan, pri-

mary amine or primary amine bases, nitro, sul-
phate, carbonate; and phosphate groups, and also -
may contain one or more of the following groups
which assist the above listed functional groups:
Namely, ether, thio ether, olefine, secondary
amine and tertiary amine and the correspond-
ing bases. In the JC8se ‘of organic solvents
the number of carbon atoms usually should not
be greater than six, and the compound may have
three carbon atoms for-each of the groups listed
in the first series, and one carbon atom for any
other groups in the compound which are listed in
the second series. Tt is essential that the proper-

5 ties of these materials and the temperatures em-

ployed should be such that two phases are formed
and that the solvents are not reactive under the
Miscible polar solvents,
which_do not meet the above requirements and
also miscible non-polar solvents may. be used in
conjunction with the selective polar solvents em-

. ployed in the present process in order to alter
" the solubility of certain of the constituents under:

volving degumming, solvent extraction and caus-

tic washing, the same crude above. discussed was
degummed with 2% water at 135° F. and- ex-

tracted with two volumes of 90% isopropyl alcohol .

at 90° F. in a continuous' countercurrent opera-
tion. The resulting oil had & free fatty acid con-
“tent of .15. This oll was then washed with 10%
of a 2% caustic soda solution at 180° F. and pro-

duced an oil having .03% free fatty acids and &

color of 30 yellow-4 0 red, the total reﬂning loss
being 1.4%.
As a specific exdimple of a process mvolvins

70
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. treatment.

Likewise -it -is possible to increase
the selectivity of the process by employing non-
miscible non-polar solvents which tend to hold

‘the glycerides while the polar solvent extracts'

the fatty acids. :
The polar solvents which may be employed for
the present purposes include  methyl alcohol;
ethyl alcohol, propyl alcohol, isopropyl aloohol
allyl alcohol, methylallyl alcohol, phenol, resor-
cinol, ethylene glycol, ethylene chlorhydrin, di-
ethylene glyco, diethylene thioglycol, ethylene
glycol monomethyl ether, ethylene glycol mono-
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ethyl ether, ethylene glycol: monoacetate, ethylene :
glycol diacetate, ethylene glycol' diformate, eth-

- ylene glycol monolactate, ethylene glycol mono-

' glycolate, triethylene -glycol, propylene glycol,
" butylene glycol 1,4, pentandiol, pentantriol 1,2,5,
| propylene glycol -chlorhydrin, glycerol,” glycerol :-
' monoacetate, glycerol diacetate, glycerol triace- ' -
| tate, glycerol monobutyrate, glycerol dibutyrate, '
. glycerol monocaproate, glycerol monoproprionate,
 methyl glycolate ethyl glycolate, ethyl aceto-
glycolate, methyl lactate, ethyl lactate, methyl .-

' malonate, ethyl oxylate, lactonitrile, propioni- .

- trile, methyl allylnitrile, formic acid, acetic acid, o
! acetic anhydride, lactic acid, methyl formate, ]
5

ethyl forinate, methyl levulinate, ethyl N-methyl

‘10

. carbamate, ethylidine diacetate, ethyl acetoace- .

: tate, methyl acetoacetate, methyl maleate, meth-

"'yl furoate, methyl chloracetate; methyl cyanoace-

. tate, acetaldehyde, methoxyacetaldehyde, fur-
i fural, furfuryl alcohol, nitrobenzaldehyde, nitro-
: methane, nitroethane,

2-nitroethyl propionate

20

' acetone, diacety], diacetone alcohol, acetonyl ace-
‘ tone, formamide, acetamide, propionamide, bu- :
. tyramide, N-ethanolacetamide, aniline, ethyl di-
. amine, diethyl triamine, triethyléne tetramine,
. ethanolamine, diethanolamine, triethanolamine,

" mono-glycerolamine, diglycerolamine, triglycer-
. olamine,

tris-hydroxymethyl aminoethane, hy-

| droxyethyl ethylene diamine, trimethylphosphate,
' triethylphosphate, diethylsulphate, acetylmethyl-

. carbinol,
. glycol, 2-hydroxymethyl, 1,3 dioxolone, methyl

acetochlorhydrin, dichlorotriethylene

| butanolone, acetone plus sulphur dioxide, liquid
' sulphur dioxide, liquid carbon dioxide, carbon bi-
. sulphide, and the like.- :

For simultaneous degumming a.nd solvent. ex-
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tritugally sepamting the mixture or allowlnc v

separate -strata to form follewed by decantation.

Also the temperature during the mixing may be
increased to an extent which causes substantially -

all of the fatty material to be dissolved followed -

by cooling to the temperature at which separate -
phases can be separated either by centrifugal -

separation or by settling and decanting. Since -

degumming can be effected over & considerable -
range of temperatures, it is usually possible to.
carry on such degumming simultaneously with
solvent extraction with solvents which are sub-

" stantially immiscible with water at the tempers-

ture of separation between the solvent pha.se and
the oil phase.
While we have disclosed the preferred embodi-

" ments ‘of our invention, it is understood that the

details thereof may be varied within the scope
of the following claims:
We claim: :
1. The process of refining glyceride olls: con-
taining gums, free fatty acids and coloring mat-
ter, which comprises, degumming said oils with-

-an aqueous medium to effectively remove gums -

from said oil and treating said oil with a selective
solvent for fatty acids, said process including the
steps of separating from the oil a solvent phase

. containing free fatty acids and an aqueous phase

30
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' traction of fatty acids, in addition to being non- !
. reactive, the selective solvents employed must be
. substantially immiscible with water or have lim-
' ited solubility therein. Thus, such solvents as
. phenol, glycerol triacetate, ethyl oxylate, methyl

. formate, ethyl formate, ethyl acetoacetate, meth-

40

' y1 acetoacetate, methyl furoate, furfural, nitro- .
 methane, nitroethane, aniline, etc., may be em-
: ployed in conjunction with water or aqueous
. solutions of materials which do not react with
- the solvent for simultaneously degumming and
| solvent extraction. The above lists of solvents
. are not intended to be complete but are given
- merely by way of example to show  .the large
. number of solvents which can be employed. ‘
i Mixtures of suitable solvents may likewise be

- employed. In many cases it may be advantageous
- to use one or more immiscible non-polar solvents

in conjunction with the polar solvent or solvents
.+ in order to set up opposed solubilizing action on'
. the oil and fatty acids, particularly when using °

. polar solvents possessing very high solvent action.
1 It is also possible to employ miscible non-polar
| solvent or miscible anti-solvents along with the
| polar solvents in order to improve or produce or

. otherwise control solvent properties

on the ma-

i terlals which are not desired to be extracted. ‘
Various types of solvent extraction treatment

: may be employed.- For example, continuous coun- ,

. tercurrent extraction in an extraction tower at
. constant temperature as employed in the specific
- examples above given are particularly effective. :
' Such countercurrent operations may also be car-
ried on in a serles of chambers through which the
| oil phase progresses in one direction and the sol-
. vent fatty phase in the other direction. Also, the
- extraction steps may be carried out in batch
_either by mixing the solvent with the oil at the
j tempera.ture desired for separation and then cen-
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. containing gums to produce a resulting oil sub-.

stantially free from -gums and having reduced

color and fatty acid content, and the step of fur- - =~

ther treating the resulting oil with a dilute alkali
solution to further reduce the color and fatty acid
content of the oil.

2. The process of reﬂning glyceride oils con-
taining gums, free fatty acids and coloring mat-
ter, which comprises, mixing said oil with an -
aqueous medium in an amount between about
1% and 10% of the oil to precipitate gums there-
in, separating the prceipitated gums from said
oil, and thereafter treating said oil with a selec-
tive solvent for fatty acids in an amount between
approximately one and ten volumes of solvent per
volume of oil to remove a substantial amount of
fatty acids from said oil and produce a resulting’
oil substantially free from gums and having a re-
duced color and fatty acid content and thereafter
treating the resulting oil with a dilute alkali solu-.
tion having & concentration equivalent to ap- -
proximately 1% to 5% caustic soda and in an
amount of between approximately 5% and 20%
of the oil to further reduce the color and fatty
acid content of said oil,

3. The process of refining glyceride oils and
fats containing gums, free fatty acids and color-
ing matter, which comprises, simultaneously
treating said oil with an aqueous medium for
precipitating gums and a selective. solvent -for
fatly acids for dissolving free fatty acids in pref-
erence to said oil and separating from said oil

~an aqueous phase containing said gums and a

" solvent phase containing a substantial amount of
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free fatty acids, to produce a resulting oil sub-

stantially free from gums and having a reduced‘ ,
color and fatty acid content, and thereafter treat-
ing the resulting oil with a dilute alkali solution
to further reduce the color and free fatty acid

- content of the ofl.

4. The process of refining glyceride oills and
fats containing gums, free fatty acids and color~
ing matter, which comprises, simultaneously .
treating said oil with an aqueous medium for

-precipitating gums and a selective solvent for .

fatty acids for dissolving free fatty acids in pref-
erence to said oil, said solvent bemg sufficiently
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‘immiscible with water to form a solvent. phase
“separate from said:aqueous medium, ~and.-sep-. . -
sarating from said oil an aqueous phase’ contain--
ing said.gums and & solvent phase containing a -~
“substantial amount of . free_ fatty acids, to pro-’
-“duce s resulting oil substantially free from gums .
~and-having a reduced- color and fatty acid con-" ..
tent;: and’ thereafier treating the resulting: oil
th a dilute alkall solution to further reduce the
‘and free fatty acid content. of the oil.
©5., The  process  of refining " glyceride. oils. and
fats containing gums, free fatty aclds and col-. .
oring ‘matter, which comprises, simultaneously.
treating: sald’ il with -an aqueous ‘medium for
‘precipitating ‘gums and a selective solvent. for ;e
- fatty actds for dissolving free fatty acids in pref-"""
<-erence. to said oil, said  solvent: being - substan-
“-tially immiscible with water, and separating from -
* sald ofl an ‘aqueous phase containing sald gums: -
- ‘and a solvent. phas _containing ‘& substantial o4
" amount of free fatty acids to-produce a resulting -
"oil substantially free .from gums and having &
reduced color and fatty acid conitent ‘and there-- -
- after mixing a dilute solution of ‘caustic soda with
“said resulting oil and separating from'-said oil g,
‘an aqueous phase containing soap and coloring .
matter to further reduce the color and free fatty: .
~acid content. of said ol oo T
fining ‘glyceride : oil.con="

10

. taining gums, free fatty aclds and ‘coloring mat~.
. ter, which comprisés, degumming said olls with =
. an aqueous medium sufficient in amount to effec-
“tively. precipitate gums from'said oil and treat-
" .ing said oil with' a selective solvent for fatty

. acids in sufficient amount to_selectively dissolve gg

2,410,146

. including

]

.. soap and coloring matter.

. ‘file ‘of this. patent:

2,219,968

: 10 ,

fatty acids in preference to said oil, sald process
the steps of separating from the oil
said precipitated gums and solvent containing
a substantial amount of free fatty acids to pro-
duce a resulting oil substantially free from gums
and having reduced color and fatty acid con-
tent; thereafter admixing with said oil -a dilute

" solution ‘of caustic soda in sufficient amount to
" neutralize the remaining free fatty acids and
- further reduce the color of said oil and separat-

ing from said oil an aqueous phase containing
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