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This invention relates to a process of refining 
animal and vegetable oils, and more particularly 
to a process of removing residual impurities from 
Such oil after it has been treated with alkali and 
the resultant soapstock separated from the oil. 

In processes of refining animal and vegetable 
oils by alkali treatment, the oil, after the re 
Sultant soapstock has been separated therefrom 
either by a settling or a centrifugal separation 
step, contains small amounts of residual alkali, 
Soap and Water. Even in cili separated from 
Soapstock by means of a very eficient centrifugal 
Separation such as that effected by means of a 
centrifuge having a large diameter bowl and in 
clined discs between which the light effluent is 
adapted to flow to render the separation more 
effective, it has been found that the oil thus sep 
arated may contain soap in the proportion of 
from 300 to 1500 parts per million. It is the 
practice now to Wash this oil in separate equip 
ment by the use of 18 to 20% of Water and if 
the Soap particles left in the oil after separating 
the Soapstock are very difficult to remove, even 
a Second Washing operation may be employed. 
Present Commercial practice favors a refined oil 
in Which the Soapstock has been reduced to from 
10-12 parts per million. Following the washing 
Step the oil is ordinarily subjected to a vacuum 
drying step to remove the last traces of water. 

It has been found that relatively small quan 
tities of Water are ample to remove large quanti 
ties of Soap if the Water can be brought into suf 
ficiently intimate contact with the oil in order for 
the Water to reach a soap. Concentration which is 
in equilibrium with the concentration of soap re 
maining in the oil. It will be seen that if such 
a Small quantity of Water as 1% is added to an 
oil containing 1,000 parts per million of soap, 
there Would be approximately ten times as much 
Water as the Soap in the oil. If all the Soap were 
extracted in a single step the resulting soap solu 
tion Would Only have a soap concentration of 
about 10%. Therefore, by effecting intimate 
contact between the oil and the Water it is pos 
sible to remove Substantial quantites of the soap 
by means of a relatively small quantity of water. 
The present invention contemplates the intro 

duction of a small amount of Washing solution 
into the Centrifugal bowl which is used for sepa 
rating the oil from the Soapstock or into the cen 
trifuge which is being used for the first Washing 
Operation. In either event the Water is brought 
into contact With the oil just after the oil has 
been separated from either the Soapstock or the 
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Washing solution is introduced inside the neutral 
Zone. The Washing solution thus extracts a Con 
siderable quantity of soap from the separated oil 
and then flows outwardly in the centrifugal bowl 
to join the heavy effluent composed of either 
soapstock or wash water. In this manner the 
centrifugal separation and one Washing Step can 
be accomplished in a single centrifuge, or two 
Washing steps may be conducted simultaneously 
Within a Single centrifuge. 

Also with many oils an undesired amount of 
coloring matter persists in the oil after neutraliz 
ation and separation and this coloring matter is 
extremely difficult to remove in Subsequent Oper 
ations. The color of the oil can be reduced if 
a large excess of caustic alkali is employed dur 
ing naturalization but such operation results in 
increased losses due to saponification of neutral 
oil. Also neutralization With non-Saponifying 
neutralizing agents such as alkali salts of alkali 
metals or alkali earth metals, ammonia. Or War 
ious amines, frequently does not remove the color 
to the desired extent. I have found that the in 
troduction of a solution of a color reducing agent 
instead of Water alone into the centrifugal sepa 
rator as the Washing liquid Will markedly reduce 
the color of the oil without Substantially in 
creasing refining losses in the process. The soap 
or other. Solid impurities are removed from the 
oil to Substantially the same extent as When Water 
alone is employed and the amount of free alkali 
in the separated oil is not substantially increased 
even when a relatively concentrated solution of 
caustic soda, is employed as the color reducing 
agent. 
The color reducing step of the present inven 

tion is particularly useful in combination with 
the scapstock separation step in refining opera 
tions in Which non-saponifying neutralizing 
agentS Such as Soda ash are employed as a high 
quality oil of desired Color can be produced. With 
low refining loSSes. HOWever, the color reducing 
step of the present invention may be employed 
as a Second Washing Operation or as part of the 
separation of Various impurities from oil. If de 
sired, any separation in which the color reducing 
agent is employed as a Washing Solution may be 
followed by a Washing operation with Water 
alone. Since the Washing action of the color re 
ducing agent removes substantially all of the Solid 
materials suspended in the oil and reduces the 
Color of the oil, a final Washing operation need 
Only remove a small amount of residual color 
reducing agent which is usually a Water soluble 

wash water as the case may be. That is, the 55 material and easily removed from the oil with a 
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relatively small amount of water. Thus an ad 
vantageous operation in accordance With the 
present invention is to neutralize the Crude oil 
with a non-Saponifying neutralizing agent Such 
as soda, ash, then centrifugally separate the re 
sulting soapstock from the oil using a color re 
ducing agent as a washing solution in the sepa 
rator to reduce the color of the oil and rena OWe 
solid impurities, and then Subject the resultant 
oil to a Water Washing step utilizing another cen 
trifugal, in which step a small amount of Water 
may be mixed with the oil before entering the 
centrifugal or the Washing may be performed 
Within the centrifugal or both Ways of Washing 
can be used. 

It is the principal object of the present in 
vention to provide an improved method of Wash 
ing refined oil in Which Small quantities Cif a. 
Washing liquid may be used to effect a substan 
tial reduction in the impurities of the oil. 

It is another object of the present invention 
to provide a method of introducing a Small 
quantity of a color reducing agent as a Washing 
liquid into the oil in a centrifuge just after 
the oil has been separated from impurities. 

It is a further object of the invention to pro 
vide a method of introducing a color reducing 
agent into the oil in a centrifuge just after the 
oil has been separated from a Washing liquid. 
Other objects and advantages of the invention 

Will appear in the following description of the 
process and the apparatus shown in the draw 
ing , iin. Winlich 

Fig. 1 represents a vertical Section through a 
centrifugal bowl which may be used to carry out 
the present invention. 

Fig. 2 represents a fragmentary vertical Sec 
tion of a modified centrifugal bowl; and 

Fig. 3 represents a fragmentary plan Section of 
the Washing liquid inlet pipe. 
The centrifuge in Fig. 1 is composed of a bowl 
mounted on a shaft 2 and secured thereto 

by means of nut 3. The bottom of the bowl has 
an upwardly extending cylindrical portion 4 
through which the shaft 2 passes. A sleeve 5 
having perforations 5 therein is disposed 
around the cylindrical portion 4. The bottom 
of this sleeve rests upon the botton of the bowl 
and the top of the sleeve is adapted to support a 
dished member having an upstanding cylin 
drical portion 8 surrounding the sleeve 5. An 
inWardly extending flange 9 fastened to the 
top of the cylindrical portion 8 bears upon the 
top of the cylinder 5 and thus supports the 
dished member i ... The dished member follo WS 
the general contour of the bottom of the bowl 
and iS Supported ilin Spaced relation thereto by 
means of inwardly extending flange 28. Thus, 
there is a paSSageWay extending from the inside 
of the cylindrical member 5, through the per 
forations 6, between the cylindrical members 
5 and 8 and between the dished member in 

the botton of the bowl. Spaced near the pie 
riphery of the dished member are pipes 2 
Which extend upwardly from the dished member 
and are fastened thereto to provide a flow com 
munication. With the Space between the botton 
of the bowl and the dished member. This pipe 
2 is provided with suitable perforations 22 
through Which the Washing liquid may be dis 
charged into the main portion of the bowl. The 
pipe 2 is preferably closed at the end so that 
the Washing liquid Will have to pass through 
holes 22 rather than directly out the end of the 
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pipe. These pipes are preferably disposed inside 75 
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the neutral zone of the bowl, that is, inside the 
interface between the heavy and light effluents, 
Surrounding the cylindrical portion 3 of the 

dished member is a tubular member 23 which is 
flared out near the bottom of the bowl to pro 
vide a passageway between the dished member 
and the tubular member. The bottom of the 
tubular member 23 is disposed above the dished 
member to provide a passage 23' beneath the 
tubular member. This is accomplished by Sup 
porting the tubular member by means of ribs 24 
which rest upon the flange 9 of the dished 
member. The tubular member is provided With 
a plurality of outwardly extending fins 25 which 
in turn are provided with shoulders 23. A plu 
rality of discs 2 are adapted to be slid over 
the tubular member and are provided With slots 
adapted to engage the shoulders 26 of the ribs 
23, So that the discs Will rotate With the tubul 
lar member. These discs may be of the con 
ventional type employed in this type of cen 
trifuge, in which case they would be provided 
wtih perforations 28. By suitably constructing 
the dished member fi and the Water pipe 2 
the perforations in the disc may paSS over and 
surround the water pipes. In this case it is pre 
ferred to have the perforations 28 of sufficient 
size so that after the discs are disposed over the 
Water pipe there Will still be sufficient room be 
tWeen the outside of the pipe and the adjacent 
disc to allioW the paSSage of heavy effluent along 
the outside of the water pipe. In this manner 
the advantages obtained by means of the perfo 
rated discs are not lost by the use of these perfo 
rations to provide a Space for the Water pipe. 
Where the perforations in the disc are not 
necessary for efficient Separation it is apparent 
that the Water pipe may be of Sufficient Size to 
ccupy the entire Space made by the perfora 

tions. The discs 2 are provided with the usual 
In eans of Spacing so that the discS Will be Sup 
ported in Spaced relation. With each other. Above 
the last discs is disposed dam member 29 which 
has a downwardly extending flange 36 which is 
disposed to permit only heavy effluent to paSS 
beyond it. At its upper end the dam member 29 
has an upwardly extending flange 3 to which is 
attached the light effluent discharge tube 32. 
This tube has inwardly extending ribs 33 which 
engage the annular rib 34 of the tubular mem 
ber 23 to hold the tube 32 in spaced relation 
with the tubular member 23, thus providing a 
passage for the light effluent. The discs and 
the dam member 29 are held together by means 
of the Spider member 35 which in turn is held 
in position by the closure member 36. The lock 
ring 37 serves to hold the entire assembly to 
gether. A ring dam 38 supported by a shoulder 
On the inner Surface of the closure 36 is held in 
position by the nut 39. This ring dam serves to 
determine the neutral Zone in the centrifuge and 
may be replaced by another of different. Size 
When it is desired to shift the neutral zone. 
The feed mechanism is composed of a central 

feed tube 4) supported by cover 4. The feed 
tube is provided With a spiral 42 which serves to 
feed the mixture to be centrifuged against the 
inside Wall of the tubular member 23 and from 
there it may paSS through the space between the 
tubular member 23 and the tube f8 and out 
through passage 23". The washing liquid inlet 
43 is disposed within the feed tube and passes 
through the center of the feed spiral. It ex 
tends down a considerable distance into the 
centrifuge and passes through a hole in the 
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flange 9. The cap 44 may be provided to cover 
the nut 3 on the end of the shaft f2., 
... In Fig. 2. I have illustrated a modification of 
the centrifuge in which the pipe for Washing 
liquid is disposed beyond the discs and inside the 
neutral zone. In this modification a support 43 
between the inside of the bowl and the top of 
the washing liquid pipe may be provided since in 
this case the discs do not surround the pipe and 
accordingly the pipe cannot be supported by 
them. 

Fig. 3 shows a modification of the present in 
vention in which the perforations in the discs are 
of an elongated shape. The short dimension of 
the elongated perforation is disposed along a 
radius. The pipe for washing liquid is brought 
in contact with the sides of the elongated per 
foration and in this manner the discs serve to 
Support the pipe. The Space provided by the 
elongated perforation permits the passage of the 
heavy effluent alongside of the pipe. 

In operation the oil containing the soapstock 
to be separated therefrom is conducted into the 
feed pipe 46, is forced to the periphery of the 
feed pipe by means of the spiral A2 at the end 
of which it is discharged against the inner wall 
of the tubular member 23 and flows downwardly 
through the Space between this tubular member 
and the tube and is distributed toward the 
periphery of the centrifuge bowl by means of 
the outwardly flared portion of the tube 23. 
The soapstock is thrown against the inside of 
the bowl while the oil is forced inwardly to pass 
between the discs 2. The Washing liquid is 
introduced through the pipe 43, passes through 
the perforations S, the space between the tubes 
f5 and fa and into the pipe 2. from which it 
is distributed through the holes 22. This liquid 
flows countercurrent to the inward flow of the 
oil and effects intimate contact with the oil, thus 
removing a substantial portion of the soapstock 
and other impurities from the oil. Some of the 
washing liquid containing the soapstock and the 
impurities may discharge through the perfora 
tions 28 in the discs and thus take a short path 
to the heavy effluent discharge. Other portions 
of the washing liquid pass outwardly between the 
discs and join the main portion of the soapstock 
which is withdrawn at the heaVy effuent dis 
charge. The oil after passing the stream of 
washing liquid flows inwardly along the Surface 
of the discs and is discharged into the Space 
between the ribs 25 and from there it foWS Up 
wardly through the space between the tubes 32 
and 23 and is discharged through the light effluent 
discharge. 
The heavy, effluent along the inner wall of the 

bowl passes around the fange 3 Of dan mem 
ber 29, up through the space between members 
29 and 36, over the ring daim 33 and out the 
heavy effuent discharge. 

It will be apparent that by means of the pres 
ent process a single Centrifuge may be used to 
effect the primary separation of impurities from 
the oil as well as to effect a substantial wash 
ing of the separated oil. 
The Washing accomplished by this Small 

amount of Washing liquid either makes a sep 
arate washing unnecessary or, in the case of oil 
from the primary separation containing an ex 
cessive annount of light floating soap, only one 
separate operation may be required. 
The present process may also be employed to 

effect a double Washing Within a Single centrifuge. 
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Thus, a refined oil from which the majority of 15 

the soapstock has been separated but which 
contains from 300 to 1500 parts per million of 
soap can be admixed with a considerable quantity 
of Water or of coor reducing agent, Which nix 
ture can be separated in the present centrifuge. 
This Washing will remove up to 95% of the 
residual soapstock and a large amount of Color 
if a color reducing agent is employed and by the 
use of the additional Washing liquid discharged 
into the separated washed oil it is possible to 
reduce the content of the residual Soapstock and 
color reducing agent, if eriployed to a Very Small 
amOUnt. 

... The quantity of Washing liquid employed may 
vary With the diferent oils aS Well as With dif 
ferent batches of the same type of oil. In some 
cases Washing liquid in the amount of 1% of 
the oil treated has been found effective. In 
others 2 or 3% may be more effective. Likewise 
less than 1% may be found satisfactory in par 
tiCllar instanceS. 

In the treatment of certain oils it may be de 
sirable to heat the material in the centrifuge. 
ihis may be done in the manner disclosed in my 
Patent No. 2,100,277. Likewise, heat may be 
added by the use of hot water, even above its 
atmospheric boiling point if pressure is employed. 
The present process is not limited to the re 

moval of residia Soapstock from a retired oil 
but may also be enployed to wash any impurities 
from the oil after it has been subjected to any 
kind of refining treatment. For example, where 
the Gil is Subjected to a deguinning treatment 
the present process may be employed to remove 
traces of guns and other impurities Which hawe 
precipitated but Which have remained with the 
oil and have not been separated in the primary 
separation. Likewise, it can be employed to 
reinOWe residual traces of inpurities as well as 
acid from an oil which has been Subjected to 
acid refining. 

Similarly, the present process while prefer 
ably employed in conjunction with the continu 
Ous refining of oil, such as according to U. S. 
Patent No. 2,200,274, is nct limited to continu 
ous refining but may also be employed to remove 
residual inpirities fron Gil refined according 
to the batch process. 
This case is a continuation in part of my co 

periding application Serial No. 369,510 filed De 
cember 10, 1940. 

Tihe various modifications of the process of the 
present invention are applicable to vegetable and 

Such Wegetable oils as 
cottonseed oil, corn cil, soy bean oil, linseed oil, 
Sesarine Cil, etc., are within the contemplation of 
the in Vention. The term “animal oils' is also 
intended to include fish oils, such as sardine, 
menhaden, or herring oils. By the employment 
of the term “oils' or “oil' in the claims, I intend 
to embrace glyceride fats or oils, irrespective of 
the viscosity thereof. 
While the description of the present invention 

has been particularly directed to the use of the 
type of centrifuge illustrated, it will be apparent 
that other types of centrifuge may be modified 
to perform the present invention. 

It is apparent that other Washing liquids be 
sides Water and Color reducing agents may be 
used if desired. . For example, various electro 
lytes may be employed particularly where the 
proceSS is employed for the removal of gums and 
phosphatides. Likewise, in certain instances, 
Soap SolventS Such as alcohols which are im 
miscible With the oil may be employed, either 
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alone or in admixture with other liquids such as 
water. - 

When a color reducing agent is employed, the 
preferred agent is a solution of caustic alkali 
because of its effective color reducing action and 
its cheapness and availability. Such solutions 
of caustic soda, will usually range in concentra 
tion between approximately 8° Bé. and 20° Bé. 
depending upon the nature of the oil being treat 
ed and the amount of color reduction desired. 
The amount of solution employed will also vary 
with the nature of the oil and the amount of 
color reduction necessary but will usually range 
between approximately the limits above given 
for Washing liquids in general. However other 
color reducing agents such as caustic potash or 
alkali metal peroxides or caustic alcohol Solu 
tions may be employed. 
While various modifications have been dis 

closed the invention is not to be limited thereto 
but it is understood that it may be varied within 
the scope of the appended claims. 

I claim: 
1. The process of separating impurities from 

glyceride oil which comprises subjecting said oil 
containing impurities to centrifugal separation 
in a centrifuge to remove a portion of the in 
purities therefrom, introducing a relatively small 
quantity of a color reducing agent as a Washing 
liquid into the resultant separated oil while Said 
oil is still within said centrifuge, and removing 
the washing liquid along with the previously 
separated impurities. 

2. The process of separating soapstock from 
glyceride oil which comprises subjecting said oil 
containing soapstock to centrifugal Separation 
in a centrifuge to remove a portion of the soap 
stock therefrom, introducing into the resultant 
separated oil while in said centrifuge a relatively 
small quantity of a color reducing agent as a 
washing liquid, and separating the Washing 
liquid from the oil. 

3. The process of separating Soapstock from 
glyceride oil which comprises subjecting said oil 
containing soapstock to centrifugal separation 
in a centrifuge to remove a portion of the soap 
stock therefron, introducing into the resultant 
separated oil while in Said centrifuge a relatively 
Small quantity of a color reducing agent, and 
separating the color reducing agent and coloring 
matter from the oil. 

4. The process of separating impurities from 
glyceride oil which comprises subjecting said oil 
Containing impurities to Centrifugal separation 
to remove a portion of the impurities therefrom, 
admixing the resultant Separated oil. With a 
quantity of Washing liquid and subjecting the 
mixture to centrifugal separation, introducing 
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into the resultant washed oil while in the Cen 
trifuge used for said last mentioned separation 
and immediately following separation from the 
washing liquid a relatively small quantity of a 
color reducing agent as an additional washing 
liquid, and separating the Washing liquid from 
the oil. 

5. The process of separating soapstock from 
glyceride oil which comprises separating the 
major portion of the soapstock from the oil, ad 
mixing the separated oil with a quantity of 
washing liquid, subjecting the mixture to Cen 
trifugal separation in a centrifuge to remove a 
portion of the Washing liquid and residual Soap 
stock therefrom, introducing into the resultant 
separated oil while in said centrifuge a relatively 
Small quantity of a color reducing agent as a 
washing liquid, and separating the Washing 
liquid from the oil. 

6. The method of refining glyceride oil, which 
comprises, treating the oil with an alkaline re 
fining agent, subjecting the resulting mixture of 
oil and Soapstock to Centrifugal force in a Cen 
trifuge to separate a portion of said Soapstock 
from said oil, introducing a color reducing agent 
as a Washing liquid into said oil while the same 
is still passing through said centrifuge and after 
a portion of said impurities has been separated 
from Said oil, and separating Washing liquid from 
Said oil in said centrifuge to remove additional 
impurities therefrom. 

7. The method of refining glyceride oil, which 
comprises, treating the oil with a non-saponify 
ing neutralizing agent, subjecting the resulting 
mixture of oil and Soapstock to centrifugal force 
in a centrifuge to separate a portion of said soap 
Stock from said oil, introducing a color reducing 
agent as a washing liquid into said oil while the 
Same is still passing through said centrifuge and 
after a portion of said impurities has been sepa 
rated from said oil, and separating washing li 
quid from said oil in said centrifuge to remove 
additional impurities therefrom. 

8. The method of refining glyceride oil, which 
comprises, treating the oil with a non-saponify 
ing neutralizing agent, subjecting the resulting 
mixture of oil and soapstock to centrifugal force 
in a centrifuge to separate a portion of said soap 
Stock from Said oil, introducing a color reducing 
agent as a Washing liquid into said oil while the 
Same is still passing through said centrifuge and 
after a portion of said impurities has been sepa 
rated from Said oil, separating washing liquid 
from said oil in said centrifuge to remove addi 
tional impurities therefrom, and thereafter 
w??shing residual color reducing agent from said 
Oli. 

BENJAMIN CLAYTON. 


