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This invention relates to a process and appa 
ratus for purifying animal and vegetable oils, 
including the fish oils and including the fats 
and greases commonly classified under the gen 
eral term of animal and vegetable oils. It par 
ticularly relates to a system, preferably con 
tinuous, for refining such animal and vegetable 
oils to remove various impurities and otherwise 
condition the oil for various uses. It will be de 
scribed in detail with reference to the alkali re 
fining of glyceride oils, particularly cottonseed 
oil, as an example. 

Most of the animal and vegetable oils con 
losses, tain various materials, herein termed "impuri 

ties,' which it is desired to remove. These may 

(C. 260-425) 
precipitated and removed prior to the addition 
of the alkaline reagent, such as caustic soda, 
potash, etc., or has been allowed to remain un 
modified in the crude oil until the alkaline re 

5 agent has been added so as to be acted upon by 
this, reagent, and appear in the resulting soap 
stock. If the oil is treated to precipitate and 
remove the mucilaginous matter before neutrali 
zation of the free fatty acids, the process is often 

10 made unduly expensive and inefficient, for the 
two separating steps necessarily involved each 

separated, thus 
have a tendency to entrain oil with the matter 

resulting in increased refining 

15 specifically with reference to a glyceride-type 
be of a fatty or non-fatty character, or both, 
and are removed by a process herein designated 
as refining. s 

It is an object of the present invention to pro 
vide a novel process and apparatus for refining 
animal and vegetable oils to remove fatty or none 
fatty impurities, or both. . . . . ; 
Such oils often contain fatty acids, mucilagi 

nous matter and sometimes color impurities other 
than those which may be associated with the 
mucilaginous matter. 
nous matter' as herein used, I have reference 
to those materials known to exist in such oils 
and variously designated in the art, among which 
are gums, resins, phosphatides, mucines, certain 
carbohydrates and like impurities, as well as color 
impurities which may be associated therewith. 
Some animal and vegetable oils will contain mu 
cilaginous matter falling within only one or two 
of the above terms, while others may, contain a 

By the term "micilagi 

oil such as cottonseed oil, the mucilaginous mat 
ter is probably colloidally dispersed in the crude 
oil and is not soluble in oil or water. If it is 
allowed to remain in the oil without modifica 

20tion and if, as is customary, an excess of alka 

25 

line refining reagent is utilized, tests indicate 
that the action is in the following sequence: 
The first action which takes place is a neutrali 
zation of the fatty acids, almost instantaneous, 
forming, particles of soap stock which float in 
the oil. When the fatty acids are neutralized, 

- a large portion of the excess alkaline refining 
reagent is absorbed by the mucilaginous matter 
and what is left acts upon the color impurities. 

30 That portion of the alkaline refining reagent. 

larger number of these impurities herein classi 
fied as mucilaginous matter. Cottonseed oil, for 
example, commonly contains mucilaginous mat 
ter in the form of vegetable resins, a few carbo 
hydrates, and phospho lipins, better known as 
phosphatides, in addition to the fatty acids and . 
color impurities not associated with the mu 
cilaginous matter. 

In common practice, such impurities in animal 
and vegetable oils have been removed by use 
of a refining reagent, usually an alkaline reagent 
if the fatty acids are to be removed, though 
sometimes of an acidic character if the refining. 
is not to involve neutralization. The term "re 
fining reagent' is used herein as directed to any 
reagent capable of acting upon impurities to be 
removed to form foots which can be separated 
from the oil, 
In prior knowledge in the field of alkali re 

fining, the mucilaginous matter has either been 

which is absorbed by the mucilaginous matter 
undergoes little or no reaction. However, this 
mucilaginous matter, with its associated alkaline 
refining reagent, is capable of gathering and sat 
ponifying neutral oil until the reagent has par. 
tially or wholly become neutralized. This re. 
sults in the production of additional soap-like 
materials which appear in the soap stock when 
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separated. Similar actions take place if other 
types of refining reagents are used to associate. 
or react with the impurities to form foots. 4.- : * * In refining any such oils, it is important to 
reduce to a minimum the refining loss result 
ing from action by the refining reagent on the 
oil itself or through entrainment of oil in the 
separated foots. In the refining of glyceride 
type oils, this loss is made up partly of a loss 

50 

which the refining loss is reduced. 

tageous results can be obtained by adding to the 

of neutral oil due to saponification during the . . 
process and partly to neutral oil occluded in and 
separated with the soap stock. It is an object 
of the present invention to provide an improved 
process for refining animal and vegetable oils by 

It has now been ascertained that very advan 

  

  



2 
oil, before incorporation of the refining reagent, 
an aqueous medium having an affinity for the 
mucilaginous matter and capable of being im 
bibed thereby in whole or in part. The refining 
reagent is thereafter added without making any 
attempt to separate the impregnated mucilagi 
nous matter, after which the foots are separated 
from the resulting oil. This aqueous medium 
may be of such character as to render the mu 
cilaginous matter repulsive to the subsequently 
added refining reagent, thereby decreasing the 
refining loss due to the refining reagent which 
would otherwise be absorbed by the mucilagi 
nous hatter and thereby act upon the oil itself. 
By such pre-treatment with an aqueous me 

dium, it has been found that a better separation 
is obtained and that less oil is occluded in the 
separated foots. The superior separation is very 
noticeable when a centrifuge is used as the sep 
arating expedient. In such a centrifuge, the 
foots are thrown outward in the rotating bowl 
due to centrifugal force and the aqueous medium 
is, to some extent, squeezed out and tends to 
form an outer layer of liquid which facilitates 
continuous upward movement of the foots near 
this wall. Such a layer will permit the foots to 
move easily and uniformly upward and will re 
tard the adherence of certain constituents of 
the foots to the wall of the bowl. Prior to the 
time that this action takes place, any excess of 
the aqueous medium tends to dilute the foots 
and, being of greater density than the particles 
of foots, tends later to increase the effectiveness 
of Centrifugal separation, 
Such improved separation will be found to take 

place even if the amount of aqueous medium 
added is insufficient or just sufficient to be.com. 
pletely taken up or imbibed by the mucilaginous 
matter. However, in some instances and with 
treatment of certain oils, it has been found de 
sirable to introduce an excess of this aqueous 
medium over and above the amount which will 
be taken up by the mucilaginous matter, when 
an excess of the aqueous medium is added, the 
excess is immediately available to dilute, and 
in Some instances act upon, the excess of the re 
fining reagent and, consequently, tends to de 
crease the saponification of, or reaction with, 
the oil. At the same time, the diluted refining 
reagent is surprisingly effective in reducing the 
Color to the desired degree. 
Such an excess of the aqueous medium may 

be desirable during centrifugal separation in that 
it further dilutes the foots and facilitates forma 
tion of the layer adjacent the outer wall bound 
ing the Zone of centrifugal separation. 

It is an object of the present invention to add 
to a vegetable or animal oil, before addition of 
a refining reagent, an aqueous medium facilitat 
ing the process in one or more of the ways men 
tioned above, the amount of the aqueous medium 
being either less than, equal to, or greater than 
that amount which will be taken up by the 
mucilaginous matter. 

It is a further object of the invention to re 
duce the refining loss and facilitate separation 
by continuous or batch-operating means by add 
ing a suitable aqueous medium to the oil before 
incorporation of the refining reagent. 

It is a further object of the invention to pro 
vide a novel apparatus for refining oils. 

Further objects and advantages of the in 
vention will be made evident to those skilled in 
the art from the following description of one 
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node of performing the process as exemplified 
by the alkali refining of glyceride-type oil. 
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The drawing diagrammatically illustrates one 
apparatus by which the invention can be per 
formed, though it will be clear that the method 
is not limited to such an apparatus. It is be 
lieved, however, that this apparatus is novel, as 
well as the process herein-disclosed. 
The glyceride-type oil and an aqueous me 

dium may be respectively contained in tanks to 
and and may be heated therein, if desired, by 
the heating coils shown, or may be heated during 
flow through heaters 2 and f3, which may be of 
the tube or coil type. Proportioned quantities 
of the oil and aqueous medium are brought to 
gether and mixed by any suitable means. For 
instance, a pump 5 may continuously withdraw 
oil from the tank 0, through the heater 2 if 
desired, and discharge same at elevated pressure 
through a pipe 6 into a mixing means 8. Sim 
ilarly, a stream of the aqueous medium may 
be withdrawn from the tank , through the 
heater 3 if desired, by a pump 20 and delivered 
to the mixer 8 through a pipe 2 . Any suit 
able type of mixing means can be utilized re 
lying upon mechanical agitation or turbulence 
of other actions to perform this mixing step. 
However, it has been found that a very satisfac 
tory mixing action can be obtained by pumping 
into the stream of oil, at right angles, a propor 
tioned stream of the aqueous medium. 
The aqueous medium thus added to the oil will 

be absorbed in whole or in part by the mucilagi 
nous matter and, if desired, the mixed ingredi 
ents can be moved through a pipe coil 23 posi 
tioned in a tank 24 wherein impregnation of the 
mucilaginous matter by the aqueous medium is 
carried forward during flow conditions. The 
temperature can be maintained or increased by 
circulation of a medium, such as water, through 
the tank 24 by use of connections 25. In some 
instances, such a coil can be eliminated, par 
ticularly if the mucilaginous matter is of a char 
acter to absorb the aqueous medium to the de 
sired degree quickly. 
The treated oil discharged from the pipe coil 

23 enters a mixer 26 which may be of a type 
similar to the mixer 8. Here, the refining re 
agent is added to and mixed with the oil by any 
suitable means. As shown, the refining reagent 
is contained in a tank 27 equipped with a heat 
ing coil. This refining reagent is forced by a 
proportioning pump 28 through a pipe 29 and 
into the mixer 26. If desired, a heater 30 may be 
interposed between the tank 27 and this pump. 

It is preferable to correlate the pumping action 
of the pumps 5, 20 and 28 so that properly pro 
portioned streams are delivered to the system. 
This can be done by any suitable variable-speed 
connecting means. As diagrammatically shown, 
a variable-Speed motor 3 drives each of these 
pumps and variable-speed means 32 and 33 serve 
to. Vary the relative proportions of the different 
liquids pumped into the system. It will be clear 
that the heaters 2, 3, and 30 are not always 
essential, and that, if used, these can be posi 
tioned on the discharge side of the pumps 5, 
20, and 28 instead of on the intake Side, as 
shown. 

In the mixer 26, the refining reagent is in 
timately dispersed in and mixed with the treated 
oil and quickly neutralizes the fatty acids to pro 
duce foots, in this instance largely soap stock. 
The resulting mixture is preferably conditioned 
for separation by the presence of an emulsion. 
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breaking temperature which may be imparted in 
whole or in part by the preheating of the mate 
rials or by the expedient of applying heat to the 
oil-foots mixture before separation. A condition 
ing means 35 is shown in the latter capacity and 
can be used to perform other desirable condition 
ing functions other than merely heating, as will 
be hereinafter mentioned. In the embodiment 
shown, this conditioning means includes a pipe 
coil 36 positioned in a tank 37 through which a 
heating medium may be circulated, if desired, 
through connection 38. 
The resulting products are delivered through 

a pipe 39 to a separating means 40, shown as 
comprising a high-speed centrifugal separator. 
A conventional type of centrifuge may be used, 
providing a rotating bowl driven by a suitable 
high-Speed motor or turbine, the centrifugal 
force acting to throw outward the foots con 
taining the soap stock and other impurities, these 

10 

5 

20 
foots then moving upward in the bowl to dis 
charge through a heavy effluent spout 4 f. The 
refined oil, being of lower density, occupies a 
more central position in the bowl and is con 
tinuously discharged through a lighter effluent 
Spout 42. If desired, this centrifuge may be of 
the heated-bowl type shown in my Patent No. 
2,100,277, dated November 23, 1937. However, 
this expedient is usually not necessary though 
it can sometimes be used to advantage in bet 
tering the action when processing certain oils. 
If used, the heating medium, such as steam, may 
be introduced to a position exterior of the bowl 
through a pipe 43 provided with a valve 44. 
The refined oil may be further processed in any 

way known to the art. For instance, it may 
be washed and dried and subsequently treated 
with known decolorizing agents. ... Similarly, the 
foots discharged from the spout 4 may be proc 
essed in known manners. 

It will be noted that the system provides an 
elongated passage through which the oil may 
move continuously. For instance, the oil may 
enter this elongated passage as soon as it leaves 
the tank O and may be discharged therefrom 
only when it enters the centrifuge 40. This flow 
of oil is induced by the pump f 5 which develops 
sufficient pressure to force the oil completely 
through the elongated passage and into the cen 
trifuge. During this flow in the elongated pas 
Sage, the aqueous medium and the refining re 
agent are added and mixed therewith in succes 
Sion. It has been found particularly desirable 
in a continuous process to utilize such an elon 
gated passage closed from the atmosphere in con 
junction with separate proportioning pumps for 
forcing thereinto the oil, aqueous medium and re 
fining reagent. 
The process Will be found to Work best if the 

following conditions and explanatory principles 
are kept in mind: 
The oil to be refined may be any of the animal 

or vegetable oils or mixtures thereof and will 
contain mucilaginous matter as well as other in 
purities which it is desired to remove, for ex 
ample fatty acids and color impurities. The 
process will work particularly well on some oils 
otherwise difficult of refining, for example Bra 
zilian or Egyptian crude cottonseed oils, though 
it will, in general, improve the refining of all 
vegetable and animal oils. 
The aqueous medium may be any one of a 

number of liquids. Pure water has been found 
to be very satisfactory. In some instances, an 
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dilute aqueous solutions of other acids, such as 
acetic acid, sulphuric acid, etc. will often be 
found advantageous. Incorporation of a salt will 
often give desirable results. For instance, the 
aqueous medium may contain sodium acetate, 
potassium acetate, sodium chloride, or other salts 
in dilute solution. In other instances, the aque 
ous medium may comprise a solution imparting 
a tanning effect to the gums. - 

In general, this aqueous medium should be of 
Such character that the mucilaginous matter will 
have an affinity for it. In other words, the aque 
ous medium will be imbibed by the mucilaginous 
matter in such a way that this mucilaginous mat 
ter Will be impregnated therewith. This usually 
results in a Swelling of the mucilaginous matter. 
Desirably, the aqueous medium should be of such 
character as to render the mucilaginous matter 
repulsive to the refining reagent when subse 
quently added. 
As to the quantity of aqueous medium, added, 

this will vary with different oils. Usually, it is 
desirable that the aqueous medium be added in 
quantity as much as the mucilaginous matter 
therein will take up or imbibe, though beneficial 
results can sometimes be obtained by use of 
Smaller quantities. In other instances, the aque 
Ous medium can be added in quantity greater 
than that which will be taken up by the mucil 
aginous matter, thus producing additional ad 
vantages in the process, both during the condi 
tioning step and the subsequent separation step. 
It will thus be apparent that no definite limits 
applicable to all oils can be set forth, for the 
quantity of aqueous medium utilized will depend 
upon the quantity and the character of the 
mucilaginous matter present. Preliminary tests 
can be made on the oil to be refined to deter 
mine the optimum quantity of the aqueous 
medium and the amount which will be taken up 
by the mucilaginous matter, though it can be said 
as a general approximation that the mucilagi 
nous matter will usually imbibe aqueous medium 
to an extent about equal to its own weight. Thus, 
with many oils, one or two per cent of the aque 
Ous medium will give desirable results, though 
even with these oils more may be used. 
As to the refining reagent, any of the various 

reagents now known in the art for reacting with 
or associating with the impurities to form foots 
can be used. If the oil contains fatty acids which 
it is desired to remove, this reagent is preferably 
an aqueous alkaline solution of such character as 
to neutralize the fatty acids. The usual excess, 
or slightly less, can desirably be used so as to 
combine color impurities with the foots to render 
them separable therewith and produce a desired 
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bleach of the resulting refined oil. Solutions 
of caustic soda, caustic potash, etc. have been 
found very effective. If acid refining, sometimes 
known as partial refining, is desired, the refin 
ing reagent may be any of those acidic materials 
known to the art as being useful in this cone 
nection, 

If the refining reagent is added to the oil with 
out pre-treatment with the aqueous medium, it 
will be found that the mucilaginous matter will 
imbibe this reagent with no immediate reaction. 
Such mucilaginous matter floating along in the 
oil and impregnated with the refining reagent will 
gather and react with valuable neutral oil. On 
the other hand, if the mucilaginous matter is first 
impregnated with the aqueous medium, it will be 
repulsive to the refining reagent, thereby largely 

aqueous boric acid solution can be used, or very 75 eliminating the above source of refining loss. 
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As a further consequence, it is sometimes pos 
sible, to use smaller excesses of the refining re 
agent than would be the Case in an Ordinary re 
fining process in view of the fact that some of 
this refining reagent will not be taken up by the 
mucilaginous matter which has already imbibed 
the aqueous medium to about its full extent. 
There is usually a time element involved in 

the impregnation of the mucilaginous matter by 
the aqueous medium. Thus, while an intinate 
mixture can be formed in the mixer 18, it is 
usually desirable to maintain the mixture for a 
time sufficient to effect substantially complete 
impregnation. An excellent way of maintaining 
the aqueous medium dispersed, as well as the par 
tially or connpletely impregnated mucilaginous 
matter, is to move the mixture through a con 
duit, for example the coil 23. In other instances, 
the mixture can be retained in the mixing Zone 
for a longer period of time and thus eliminate the 
coil 23 from the system. With some oils, the 
mucilaginous matter will imbibe the aqueous 
medium with sufficient rapidity to make possible 
the use of a short conduit in place of the coil 23, 
even if the actual time in the mixer is quite short, 
When the refining reagent is added to the 

mixer 26, it is intimately dispersed in the pre 
treated oil and quickly becomes associated with 
impurities. In the alkali refining of oils con 
taining fatty acids, the neutralization is practi 
cally instantaneous and uses up the theoretical 
amount of the refining reagent. The resulting 
stream of oil thus contains refined oil, footS 
(formed mainly by the reaction between the free 
fatty acids and the refining reagent and composed 
largely of soap stock), the Swollen mucilaginous 
matter, a small excess of the refining reagent, 
and the color impurities. 

It is desirable to condition this mixture prepa 
ratory to centrifuging. This conditioning may 
involve several actions, among them the presence 
of an emulsion-breaking temperature to be later 
discussed. This conditioning may also involve 
reaction between the excess refining reagent 
and the coloring matter or an absorption or com 
bining of the coloring matter with the foots. The 
time required for this action will vary with differ 
ent oils, depending upon the color impurities 
therein. On some oils, the necessary time will be 
relatively short or even negligible, though on 
other oils, such as Egyptian or Brazilian crude 

O 
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mild turbulence due to flow through such a pas 
sage appears to effectively agglomerate these par 
ticles in such way as to facilitate separation 
either continuously or in batches. 
Various expedients can be used in separating 

the conditioned mixture into oil and foots. The 
addition of an aqueous medium to the oil is par 
ticularly advantageous when separating centrif 
ugally. Assuming first that the amount of 
aqueous medium used has been only sufficient to 
meet the demands of the mucilaginous matter, 
it will be clear that the resulting products enter 
ing the centrifuge will be composed in the main 
of refined oil in which is dispersed the swollen 
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cottonseed oils, the conditioning time in which . 
the foots and excess alkali are dispersed in the 
oil will be somewhat longer. The length of the 
chamber formed by the conditioning means may 
be varied to give the desired conditioning time. 
and produce a desired bleach. During the con 
ditioning step, it is desirable that the foots and 
swollen mucilaginous matter be maintained quite 
uniformly dispersed in the oil. Flow through an 60 
elongated passage, or through a means which will 
maintain the uniformity of the mixture, is de 
sirable in this regard and will prevent separation 
of the foots or soap stock particles from the oil 
and deliver a uniform mixture to the separating 
means. In addition, this conditioning may in 
volve a breaking of the emulsion formed by the 
step of mixing the refining reagent if preheated 
materials are not used and if heat is applied dur 
ing the conditioning step. Further, it may in 
volve an agglomeration of the foots or soap stock 
particles in some instances, though not neces 
sarily in all. Flow through an elongated passage, 
such as is provided by the conditioning means 
shown, is very effective in this regard, for the 

...mucilaginous matter existing independently or 
combined with dispersed particles of foots with 
which are associated the absorbed or reacted 
color impurities. When subjected to high centrif 
ugal force in a rotating bowl of the centrifuge, 
all of those materials which are heavier than 
the refined oil will be thrown outward by centrif 
ugal force and will occupy a zone in the outer 
portion of the rotating bowl. The centrifugal 
action is such as to squeeze from the swollen 
mucilaginous matter some of the water which, 
being heavier, assumes a position immediately ad 
jacent the wall of the rotating bowl. Such water 
can become associated with the foots or soap 
stock to dilute same and thus effect, a very uni 
form discharge from the bowl. On the other 
hand, a portion of the water may form a layer 
along which the foots or soap stock move upward, 
thus tending to prevent sticking of certain con 
stituents thereof to the wall of the bowl. In 
Some continuous refining processes as now prac 
tised, difficulty has been encountered with such 
sticking of some of the constituents to the bowl 
wall, resulting in an accumulation which pre 
vents uniform discharge of the foots and which 
shifts the neutral zone of the centrifuge. With 
out the application of heat to the exterior of the 
bowl, it has been found that the process must be 
shut down every six or eight hours to permit 
cleaning of this accumulation from the bowl. 
In accordance with the present invention, the 
layer of Water in the outermost portion of the 
bowl serves to prevent such adherence and facili 
tates continuous discharge of the soap stock con 
stituents over long periods of time without shut 
down. Even better action can sometimes be ob 
tained by supplementing this action with the ap 
plication of heat to the exterior of the bowl. 

If the amount of aqueous medium utilized is in 
excess of that which will be imbibed by the 
mucilaginous matter, this excess will usually be 
in the form of dispersed drorlets and will be 
present during the conditioning and separating 
steps. When the refining reagent is added, the 
excess thereof will, to some extent, be diluted by 
these dispersed droplets of the aqueous medium 
and the diluted refining reagent will not have as 
marked a tendency to react with the oil during 
the color-removing period as would be the case if 
no such dilution took place. If the excess of 
aqueous medium is slightly acid and an alkali 
refining reagent is used, it will react with some 
of the excess refining reagent and form a corre 
Sponding salt. The excess of the refining reagent 

70 
may be determined with this in mind so as to 
still leave some excess refining reagent to per 
form a bleaching function if this action is desired. 
A salt thus formed or initially present in the 
aqueous medium will often be found beneficial 
in facilitating separation in that it will further 
increase the specific gravity or density of the 
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soap stock constituents, thus making for better 
separation. Such beneficial action is particul 
larly pronounced if the aqueous medium is used 
in excess of that required to swell the muci 
laginous matter. 
Use of such an excess of the aqueous medium 

is beneficial in the centrifugal separation for 
the same reasons as set forth above, the excess 
tending to form the layer of Water in the Outer 
most portion of the bowl. 

Heat can beneficially be used in the process, be 
ing applied at One or more points. In general, it 
can be said that an elevated temperature suffi 
cient to facilitate separation is desirably present 
or applied during that step; also that an emul 
sion-breaking or opposing temperature is desir 
ably present or applied during this separation 
step. The most desirable temperature present 
or applied during centrifugal separation will vary 
with different oils and will depend in part on the 20 
character of materials to be separated. In the 
alkali refining of animal and vegetable oils, sepa 
rating temperatures of between about 120° F. 
and 160°F, will usually be found desirable, though 
temperatures both higher and lower have been 
used with success on some oils. Similar tem 
peratures can be used in acid refining. Such a 
temperature may be present in the mixture enter 
ing the centrifuge as a result of heat applied to 
one or more of the materials before mixing or 
applied to the oil-foots mixture, or heat derived 
from both sources, following the teachings of 
Patents Nos. 2,100,274 and 2,100,275. On the 
other hand, it may be the partial result of heat 
added adjacent the zone of centrifugal separa 
tion, following the teachings of my patent supra 
and Patent No. 2,100,276. Application of heat to 
the exterior of the rotating bowl of the centrifuge 
will, in general, raise the temperature of the 
heavier effluent much more than the temperature 
of the refined oil. For instance, if heat is thus 
applied and the temperature of the incoming con 
stituents is 140 F, the temperature of the 
heavier effluent may be 150 F. or more, and the 
temperature of the refined oil discharged will be 
approximately 140' F. - 
In many instances, it is desirable to preheats 

one or more of the incoming materials. For in 
stance, the incoming oil can often be preheated to 
a temperature usually between about 120 F. and 
160° F. and desirably above 100° F. with advan 
tageous results though, in other instances, the oil 
can be mixed with the aqueous medium and with 
the refining reagent at about room temperature 
and heat applied thereafter. If a preheating ex 
pedient is utilized, it will desirably be so con 
trolled as to maintain the resulting mixture at an 
emulsion-breaking or opposing temperature. 
This will additionally decrease refining losses in 
preventing or quickly reversing the water-in-oil 
type of emulsion which commonly forms when 
the oil and refining reagent are mixed at sub 
stantially room temperature and which must later 
be broken or reversed by expedients such as the 
application of heat. Such preheating will often 
decrease the conditioning time, making it possible 
on some oils to substitute a short conduit for the 
coil 36. 

If the incoming oil is preheated, it is usually, 
though not invariably, desirable to preheat the 
aqueous medium. Best results are obtained if 
the aqueous medium is heated to about the same 
degree as the oil though, in some instances, it 
is possible to pump the oil into the System at 
substantially room temperature and introduce 

5 
the aqueous medium at an elevated temperature. 
The use of a heated aqueous medium facilitates 
SWelling of the mucilaginous matter and the 
temperature of the oil flowing from the mixing 
means 18 will in this instance be somewhat above the temperature of the incoming oil, depending 
upon the temperature of the aqueous medium and 
the proportion thereof utilized. 

If desired, the refining reagent may also be 
10 preheated though this is not essential in view 
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of the fact that only small quantities of this re 
agent are utilized. 

Regardless of whether the incoming materials 
are preheated, but particularly if they are mixed 
at Substantially room temperature, heat may be 
applied to maintain or raise the temperature of 
the oil-foots mixture during flow through the 
coil 36. Several of the factors involved in the 
conditioning step are thus bettered or acceler 
ated, and, if desired, the mixture can be 
brought to the temperature facilitating separa 
tion by heat applied at this point in the process. 
In Some instances, it is desirable to apply heat 

to the oil and its impregnated mucilaginous mat 
ter during flow through the pipe coil 23. If the 
oil or the aqueous medium is introduced at sub 
stantially room temperature or with some de 
gree of preheat, heat applied during flow 
through the coil 23 will facilitate impregnation 
of the mucilaginous matter and will also be use 
ful in the latter part of the process. If constit 
uents sufficiently preheated are used, the tem 
perature thereof can be maintained during flow 
through the coil 23 by circulation of a suitable 
heated medium through the tank 24. . ; 

It will thus be apparent that the invention is 
not limited to heat applied at any particular 
point in the system and that heat may be ap 
plied at One or more of the points shown with 
Out departing from the spirit of this invention. 

It will be understood that various materials 
can be added to the process in addition to those 
described. Such additional materials may per 
form other beneficial functions without materi 
ally changing the mode of operation herein de 
fined. In some instances, such materials can 
be pumped into the system by use of the pumps 
shown, or they may be introduced by auxiliary 

ea.S. 
While best results have been obtained by ap 

plication of centrifugal force to effect separation, 
the invention is not in all instances limited 
thereto. For instance, the resulting products 
discharged through the pipe 39 may be moved 
into various types of separating means operating 
either on the batch or continuous principle. 

In other instances, it is not essential to con 
tinuously mix with the oil the aqueous medium 
or the refining reagent, though best results have 
been obtained by such continuous introduction, 
particularly of the refining reagent. Thus, in 
Some instances, it is possible to mix the aqueous 
medium with the oil before the mixture is 
pumped into the system and even to add the re 
fining reagent during batch mixing. Even then, 
however, it is desirable to separate the products 
centrifugally. 
By the employment of the term “aqueous me 

dium' or "water," as used in the claims, we 
mean to define and embrace either the employ 
ment of water alone or such dilute aqueous solu 
tions as to permit substantial hydration or im 
pregnation of the gums or mucilaginous matter. 
Various changes and modifications can be 

made in the process and apparatus without de 
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parting from the Spirit of the invention as de 
fired in the appended claims. 

I claim as my invention: 
1. A process of refining oils of the animal or 

vegetable type containing mucilaginous matter 
and other impurities, which process includes the 
steps of: mixing With said oil an aqueous medi 
un for Which said mucilaginous matter has an 
affinity and which is capable of impregnating 
said mucilaginous matter; then adding to and 
mixing with the resulting product while the in 
pregnated mucilaginous matter remains uni 
formly suspended therein a refining reagent ca 
pable of acting upon said impurities to form 
foots; conditioning the resulting mixture of oil 
and footS by flowing Same through an elongated 
passage While maintaining Such flow conditions 
therein as to prevent said foots from separating 
out of said oil; subjecting the conditioned prod 
ucts to centrifugal action as fast as they issue 
from Said elongated passage to continuously Sep 
arate the oil from the remaining constituents of 
said conditioned products; and maintaining such 
temperature conditions in the process as Will de 
liver the conditioned products to the Zone of 
centrifugal separation in non-emulsified condi 
tion. 

2. A process of refining oils of the animal or 
vegetable type containing mucilaginous matter 
and other impurities, which process includes the 
steps of: adding to and mixing with said oil a 
quantity of water to impregnate said mucilagi 
nous matter; then adding to and mixing with 
the oil While said impregnated nucilaginous 
matter is uniformly suspended therein a refining 
reagent capable of acting upon said impurities 
to form particles of foots; subjecting the mixture 
to continuous centrifugal separation while the 
same is in a condition facilitating Such Separa 
tion, thereby to continously separate the refined 
oil from said foots. 

3. A process of refining oils of the animal or 
vegetable type containing mucilaginous matter 
and other impurities, which process includes the 
steps of: adding to and mixing with said oil a 
quantity of an aqueous medium sufficient to im 
pregnate said mucilaginous matter; then add 
ing to and mixing with the oil while said in 
pregnated mucilaginous matter is uniformly sus 
pended therein a refining reagent capable of 
acting upon said impurities to form suspended 
particles of foots; flowing the resulting oil and 
the suspended foots and impregnated mucilagi 
nous matter through an elongated passage at 
such rate as to maintain the foots and mucilagi 
nous matter uniformly associated with the oil; 
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and continuously centrifugally separating the 
refined oil from the foots. 

4. A process as defined in claim 1 in which said 
aqueous medium is added in quantity greater 
than that which will be imbibed by Said muci 
aginous matter whereby the excess present is 
dispersed in the oil at the time said refining re 
agent is added and facilitates conditioning and 
centrifugal separation. 

5. A process as defined in claim 2 in which 
said water is added in quantity greater than that 
which can be imbibed by said mucilaginous mat 
ter. 

6. A process as defined in claim 1 in which 
said aqueous medium is added while at an ele 
Wated temperature. 

7. A process as defined in claim 1 in which 
said aqueous medium is added while at an ele 
wated temperature, and centrifugally separating 
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said conditioned products while at an elevated 
temperature well Suited to that step. 

8. A process of refining oils of the animal or 
vegetable type containing mucilaginous matter 
and fatty acids, which process includes the steps 
of: heating Said oil; adding thereto while in 
heated condition an acqueous medium for which 
said mucilaginous matter has an affinity and ca 
pable of impregnating this mucilaginous mat 
ter; then adding to and mixing With the hot oil 
While said impregnated mucilaginous matter is 
uniformly suspended therein a refining reagent 
capable of neutralizing the fatty acids to form 
particles of Soap stock, while utilizing at least 
in part the heat of said oil to produce an emul 
Sion breaking or opposing temperature before 
ultimate separation of the oil from the materials 
dispersed therein; and continuously centrifugally 
separating the resulting products into refined oil 
and a material containing said mucilaginous 
matter and said soap stock. 

9. A process of refining oils of the animal or 
vegetable type containing mucilaginous matter 
and fatty acids, which process includes the steps 
of: mixing with the oil a small quantity of a hot 
aqueous medium for which said mucilaginous 
matter has an affinity and capable of impreg 
nating this mucilaginous matter; then adding to 
and mixing with the oil while said impregnated 
mucilaginous matter is uniformly suspended 
therein an alkali refining reagent capable of neu 
tralizing the fatty acids to form particles of foots 
and added in excess of that amount theoretically 
required for such neutralization; conditioning 
the resulting mixture of oil, foots and excess re 
fining reagent by flow through a conduit; sub 
jecting the oil to an emulsion breaking or op 
posing temperature, before the time that it is 
ultimately separated from the foots; and cen 
trifugally separating the conditioned mixture 
While at an elevated temperature into oil and 
foots. 

i0. A process of refining oils of the animal 
or vegetable type containing mucilaginous mat 
ter and other impurities, which process includes 
the steps Of: introducing into a flowing stream of 
said oil and mixing therewith during said flow 
an aqueous medium for which said mucilaginous 
matter has an affinity and capable of rendering 
said mucilaginous matter repulsive to the action 
of a refining reagent; adding to the resulting 
Stream a proportioned stream of a refining re 
agent capable of acting upon said impurities to 
produce a stream of products including oil, dis 
persed foots and said mucilaginous matter im 
pregnated by Said aqueous medium; subjecting 
the oil to an emulsion breaking or opposing tem 
perature before the time that it is ultimately 
Separated from the foots; and continuously cen 
trifugally separating said oil from said products. 

11. A process of continuously refining oils of 
the animal or vegetable type containing muci- , 
laginous matter and other impurities, which proc 
ess includes the steps of: introducing into a flow 
ing stream of said oil and mixing therewith dur 
ing said flow an aqueous medium for which said 
mucilaginous matter has an affinity and capable 
of rendering said mucilaginous matter repulsive 
to the action of a refining reagent; Continuously 
adding to and mixing With the resulting stream 
a proportioned stream of a refining reagent ca 
pable of acting upon said impurities to produce 
foots and thus forming a stream of products in 
cluding oil, foots and said mucilaginous matter 
impregnated by said aqueous medium; Subject 
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ing the oil to an emulsion breaking or opposing 
temperature before the time that it is ultimately 
separated from the foots; and subjecting said 
stream of products to centrifugal force to sepa 
rate said oil from the remainder of said products. 

12. A process of refining oils of the animal or 
vegetable type containing mucilaginous matter 
and other inpurities, which process includes the 
steps of: pumping a stream of Said oil along and 
completely through an elongated passage; pump 
ing into said elongated paSSage a stream of an 
aqueous medium for which said mucilaginous 
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matter has an affinity to impregnate this muci 
laginous matter and form a stream of oil Con 
taining said impregnated mucilaginous matter 
flowing along a subsequent portion of Said pas 
sage; pumping into said subsequent portion of 
said elongated passage and mixing With Said oil 
containing said impregnated mucilaginous mat 
ter a refining reagent capable of acting upon said 
impurities to form foots; discharging the prod 
lucts into a separating Zone as fast as they move 
from said elongated passage; Subjecting the oil 
to an emulsion breaking or opposing temperature 
before the time that it is ultimately separated 
from the foots; and continuously centrifugally 
separating refined 
in this Zone. . 

13. A process as defined in claim 12 including 

oil from the products while 

the steps of applying heat to said passage to 
heat the material flowing therein. 

14. A process of refining oils of the animal or 
vegetable type containing mucilaginous matter 
and fatty acids, which process includes the steps 
of: pumping a stream of said oil along and com 
pletely through an elongated passage; pumping 
into said elongated passage a stream of an aque 
ous medium for Which said mucilaginous matter 
has an affinity to impregnate this mucilaginous 
matter and render it repulsive to an alkali refin 
ing reagent, thus forming a stream of Oil Con 
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7 
taining said impregnated mucilaginous matter 
flowing along a subsequent portion of said pas 
Sage; pumping into said subsequent portion of 
said elongated passage and mixing with said oil 
Containing said impregnated mucilaginous mat 
ter an alkali refining reagent capable of neu 
tralizing said fatty acids to form particles of 
foots; Subjecting the resulting products as fast 
as produced to centrifugal action to separate the 
refined oil therefrom; and applying heat to said 
elongated passage to produce an emulsion break 
ing or Opposing temperature to discharge the 
resulting products into the Zone of centrifugal 
Separation. While at a temperature facilitating 
this separation. 

15. A process for refining oils of the animal 
or vegetable type containing mucilaginous mat 
ter and other impurities, Which process includes 
the steps of stream mixing With the oil an aque 
ous medium for Which the mucilaginous matter 
has an affinity and which is capable of impreg 
nating said mucilaginous matter; then adding 
to and mixing with the resulting product a re 
fining reagent capable of combining with said . 
impurities to form foots, the impregnation of 
said mucilaginous matter preventing substantial 
taking up of said refining reagent by said muci 
laginous matter, developing such temperatufe 
prior to the ultimate Separation of the oil from 
its Suspended materials as Will cause the Oil to 
be at an emulsion breaking or opposing tempera 
ture; and centrifugally separating from the oil 
a material comprising said foots and said muci 
laginous matter While using such amount of said 
aqueous medium in the process that some of this 
medium will be Squeezed out of said mucilaginous 
matter during centrifugal Separation to facili 
tate continuous discharge of the foots from the 
Zone of centrifugal separation. 

BENJAMIN CLAYTON. 

  


