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This invention relates to soap stock purification 
and more particularly to a method by which Soap 
stock resulting from the alkali refining of animal 
and vegetable oils may be treated to remove 
impurities therefron. 
Such soap stock is produced by adding an al 

kali, such as caustic soda, to the animal and Veg 
etable oils in sufficient amount to neutralize the 
free fatty acid therein and to provide an exceSS 
for reaction with coloring, matter. The fatty 
acids react with the alkali to form soap and there 
is usually some reaction\with neutral oil toform 
additional soap and liberate glycerine. Coloring 
matter and gums are precipitated along with the 
soap. The substances are separated from the re 
fined oil as soap stock either by settling or cen 
trifugal separation usually at a temperature be 
tween 100 and 160°. F. The soap stock is or 
dinarily a viscous, slimy and dark colored ma 
terial containing soap, uncombined oil, caustic 
soda, Solution, phosphatides, glycerine, albu 
minous or proteinaceous matter and other non 
fatty matter. For example, the average com 
position of cottonseed oil soap stock according to 
Lewkowitsch is as follows: 

Per cent 
Fatty anhydrides------------------------ 48.50 
Glycerine------------------------------- 3.98 
Caustic soda (Na2O)--------------------- 3.20 
Foreign organic matter------------------ 5.90 
Water ---------------------------------- 36.00 
Coloring matter------------------------- 2.42 

100.00 

Such a mixture is subject to fermentation and 
decomposition and cannot be kept in storage for 
any length of time without deterioration. This 
material has been employed in soap powder or 
cheap bar soap after being subjected to repeated 
boilings in soap kettles including the employ 
ment of salt or large amounts of a caustic soda 
to grain but the kettle and cause a partial sep 
aration between the soap and impurities there 
in. The soap lyes resulting from settling opera 
tions contain large quantities of organic im 
purities and considerable soap, as well as gly 
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cerine, but have no value and are sent into the 
sewer. This procedure is expensive and time 
consuming and according to Thomssen and 
Kemp's "Modern Soap Making” it requires a 
thousand pounds of soap stock having a 50% 
fatty acid content, 100 pounds of solid, 76% caus 
tic soda and 100 pounds of salt to produce 750 
pounds of settled soap. The resultant soap is 

Soft bodied and has a characteristic and disagree 
able Odor. On account of these undesirable prop 
erties the use of cottonseed soap stock is limited 
to Soap powders and similar preparation which 
Seldom contain more than 25% soap. Soda ash 
and other filling materials which disguise the 
odor, hide the color and also serve to preserve 
the Soap are employed in large amounts. As 
further stated by Thomssen and Kemp this soap 
was made up in cakes and was sold to some 
extent but in recent years it has fallen in dis 
repute and little, if any, is made or used in bar 
form. - 

In accordance with the present invention cot 
tonseed soap stock, as well as soap stocks from 
other animal and vegetable oils, is purified by a 
simple process so as to produce a substantially 
pure Soap stock product, non-odorous and non 
decomposable, capable of shipment and of be 
ing incorporated into high quality soaps in propor 
tions as high as 40 to 60%. The gums, resins, 
proteins, and other foreign substances, including 
coloring matter, are largely removed from the 
soap stock to produce a relatively high quality 
Soap and also valuable by-products. 

It is, therefore, an object of the present in 
vention to Subject soap stock resulting from . 
alkali refining of vegetable and animal oils to a 
purification treatment by which a relatively high 
quality Soap is produced. - 
Another object of the invention is to provide a 

process in which impurities are removed from 
Soap Stock SO as to enable the same to be incor 
porated into high quality soap products in large 
proportions. 
Another object of the invention is to provide a 

process of continuously treating soap stock to 
produce a non-odorous and non-decomposable 
product. . 
Another object of the invention is to provide 

a process of treating soap stocks in which in 
purities therein are broken down into valuable 
by-products and removed from the soap stock. 
Another object of the invention is to provide 

a process of treating soap stock in which the 
soap stock is subjected to high temperatures and 
pressures and impurities removed therefrom in 
vapor form. 
Another object of the invention is to provide 

a process by which substantially all of the water 
is removed from the soap stock such that the 
soap stock will not ferment or decompose during 
storage or shipment. . . . . . . 
Another object of the invention is to provide 

an improved soap stock which is substantially 
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dehydrated and which will not ferment or de 
Compose during storage or shipment. 
Another object of the invention is to provide 

an improved soap stock substantially free of 
odorous and putrefiable materials. 

. A further object of the invention is to provide 
an improved soap stock relatively free of impuri 
ties and capable of being employed as soap or 
being incorporated into high quality soap prod 
lucts in large proportions. 
A still further object of the invention is to 

provide a continuous process of making a high 
quality Soap product containing large propor 
tions of soap obtained from soap stock. 

In accordance with the present invention the 
Soap stock may be subjected to high temperatures 
and pressures for sufficient length of time to 
break down impurities, such as proteins, etc., into 
compounds of less molecular weight so as to 
render them capable of vaporization or of being 
dissolved in water. The heated Soap stock may 
then be introduced into a vaporizing chamber at a 
lower pressure to vaporize the impurities as well 
as Water from said soap stock. Sufficient alkali 
may be introduced into the soap stock to saponify 
all of the neutral oil or other fatty material in 
the soap stock during the process So that a com 
pletely saponified product results. The process 
is preferably carried out as a continuous process 
and will be described in connection with a suitable 
apparatus capable of carrying out Such a con 
tinuous process. Such an apparatus is diagram 
matically shown in the accompanying drawing. 

Referring to the drawing, ?o indicates a mixing 
receptacle in which the soap stock is mixed with 
a suitable viscosity reducing material, Such as 
steam, water or caustic soda solution with or 
without additional fat or fatty acids, SO as to 
render the same capable of being pumped through 
the system for treating the soap stock. This 
mixer may be of any suitable construction such 
as a mechanical agitator or colloid mill for effec 
tively mixing the water or caustic soda solution 
with the soap stock. By way of example, the 
mixer O is shown as a conventional mechanical 
agitator provided with paddles or impellers 
driven from any suitable source of power by a 
pulley 2. The mixer may be surrounded by a 
heating jacket 3 so as to raise the temperature 
of the materials in the mixer iO to reduce the 
viscosity of the same, or live steam or other heat 
ing medium may be introduced into the mixer 
O through a pipe 4 so as to directly contact the 

contents of the mixer to heat the same. The 
mixer 10 may be of large size and employed as a 
batch mixing device into which a quantity of 
soap stock is introduced and sufficient water or 
alkali solution added through the pipe 4' to give 
a proper consistency of soap stock and the re 
sultant mixture continuously pumped from the 
mixer by the pump 5 and through a heating de 
vice shown as a coil 6. When employed as a 
batch mixing device, the agitators of the mixer 
O are kept running during the withdrawal of 
material from the mixer so as maintain a Sub 
stantially uniform mixture leaving the mixer 10 
and entering the coil 16. If desired, the Soap 
stock in the mixer may be given One or nor 
preliminary washes and impurities removed 
through pipe 6'. 

Alternatively soap stock from a refining process 
may be continuously introduced into the mixer 
to from the spout 7 of a continuous centrifugal 
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separator 8 forming part of a refining process. 
In such a centrifugal separator the alkali treated 75 
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oil can be continuously separated from the soap 
stock, the soap stock discharged as a heavy effluent 
from the spout 7 and the refined oil as a lighter 
effluent from the spout 9. Water or caustic 
soda solution can also be introduced in proper 
proportions through the pipe 4' into the mixer 
O so that the mixer functions as a continuous 

er, in which case it may be of relatively small 
S12e, 

In either a batch or continuous mixing it is 
preferred to introduce sufficient alkali into the 
mixer O to completely saponify during the proc 
ess all of the neutral oil and other, fatty materials 
contained in or added to the soap stock. Although 
there is usually some uncombined alkali in the . 
soap stock is it usually necessary to add addi 
tional alkali if complete saponification is to be 
effected. Also sufficient water is added either as 
part of the alkali solution or water alone to pro 
duce a pumpable mixture. As will be hereinafter 
discussed, water alone may frequently be em 
ployed to produce a high quality Soap stock even 
though all of the fatty materials in the soap stock 
have not been converted into Soap. 
The fluid mixture of soap stock and water or 

caustic solution is heated in the heating device 6 
under an elevated pressure imposed by the pump 
5. Heat can be supplied to the heating coil 6, 

for example, by a burner 2 for liquid or gaseous 
fuel. Since a substantial period of time of treat 
ment under pressure and high temperatures is 
usually required for proper treatment of the Soap 
stock one or more additional flow heating devices, 
for example, heating coils 22 provided with burn 
ers 23, are usually desirable and a second pump 
24 may be provided for forcing the mixture 
through this second heating coil or coils 22. The 
heated mixture is then preferably discharged into 
an evaporating chamber 25 in which vaporizable 
materials are separated from the Soap stock. 
The vaporizable materials are withdrawn through 
a pipe 26 to a condenser 27 provided with a re 
ceiver 28. If fractional condensation of the va 
porizable materials are desired one or more ad 
ditional condensers 29 provided with receivers 30 
may be employed and a vacuum pump 3 is pref 
erably provided for maintaining a vacuum in the 
evaporating chamber 25, condensers 27 and 29 
and receivers 28 and 30. 
The evaporating chamber 25 is preferably pro 

vided with a heating jacket 32 through which 
any desired heating medium, Such as steam or 
heated mineral oil, may be circulated by the pipes 
33 and 34 so as to maintain the desired tempera 
ture in the evaporating chamber 25. In the pre 
ferred operation in which the temperatures im 
parted to the mixture in coil 22 and maintained 
in the evaporating chamber 25 are sufficient to 
cause the soap stock to be deposited in the evapo 
rating chamber in substantially anhydrous 
molten form, the soap stock is discharged by 
nozzles. 35 positioned to direct the soap stock 
against the walls of the chamber. This molten 
material flows down the walls of the chamber 
in thin films such that vapors are substantially 
completely separated therefrom and pass inward 
ly and upwardly through the center of the evapo 
rating chamber in a substantially unimpeded 
path. This procedure provides for Substantially 
no entrainment of liquids or Solids in the vapors 
being removed from the evaporating chamber in 
the pipe .26. It is, of course, apparent that in 
certain operations where the temperatures are 
not sufficient to maintain the material discharged 
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into the evaporating chamber in liquid form, a 
conventional spray nozzle may be employed to di 
rect Solid material toward the lower portion of the 
evaporating chamber. 
The purified soap stock deposited in the evap 

orating chamber is directed by the sloping walls 
36 of the lower portion of the evaporating cham 
ber into the housing 37 of a screw conveyor 38. 
The housing 3 of the conveyor communicates 
with the interior of the evaporating chamber in 
fluid-tight relationship and in fact forms a part 
of the evaporating chamber 25. The conveyor 38 
is preferably provided with an enlarged shaft 
portion 39 adjacent its discharge end so as to 
form a constricted passage 40 between the shaft 
portion 39 and the conveyor housing 37. A cool 
ing jacket if is also preferably positioned around 
the discharge portion of the conveyor housing 37 
So as to cool the materials being discharged and 
this cooling, in conjunction with the constricted : 
passage 40, forms a vacuum seal for the evap 
orating chamber 47 while at the same time pro 
viding for the continuous discharge of soap stock 
therefrom. The discharge end of the conveyor 
housing 37 is preferably provided with a manual 
ly operable valve 42 which may be closed during 
starting and stopping of the apparatus so as 
to Seal the vacuum when insufficient soap stock 
for that purpose is present in the constricted 
passageway 40. This valve is normally main 
tained Open during the continuous operation and 
such soap stock is continuously discharged from 
the Conveyor housing. 
When it is desired to mix purified and substan 

tially completely Saponified soap stock with other 
Soap So as to provide a high grade soap mixture 
having desired physical characteristics, a second 
conveyor 44 provided with a housing 45 commu 
nicating with the housing 37 of the conveyor 38, 
may be provided to introduce a mixture of soap 
and water into the conveyor housing 37 inter 
mediate the evaporating chamber 25 and the dis 
charge end of the conveyor housing 37. A hop 
per 46 for such a mixture of soap and water 
may communicate with the housing 45 of the 
conveyor 44 so that by adjusting the relative 
speeds of the conveyors 38 and 44, any desired 
proportion of Soap and water mixture may be 
introduced into the conveyor housing 37. The 
conveyor 44 is also preferably provided with an 
enlarged shaft portion 47 adjacent its discharge 
end to form a vacuum seal similar to that for 
the conveyor 38. The soap and water mixture 
delivered into the conveyor housing 37 may con 
tain sufficient water to hydrate the mixture of . 
Soap stock and additional Soap to the desired de 
gree such that the mixture may be extruded from 
the conveyor housing 37 in bar form suitable for 
pressing into cakes. Any vapors formed when 
the mixture of soap and water contacts the heat 
ed soap stock in the conveyor housing 37 nay, 
be withdrawn through a pipe 48 communicating 
with the condenser 29. The mixture of soap and 
water introduced into the conveyor housing 37 
assists in cooling the purified soap stock therein 
so that the temperature of the soap being dis 
charged to the atmosphere is below that at which 
contact with the air will damage the same. 
Instead of supplying additional alkali to the 

soap stock mixture in the mixer 10, sufficient 
water or steam may be added in the mixer fo 
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between the heating coil 6 and the pump 24. 
This can be accomplished by providing a caustic 
supply tank 5 and a proportioning pump 52 con 
nected to the soap Stock pump 5 through a va 
riable Speed device 53 and driving both the pumps 
50 and 52 through a variable speed motor 54. 
Any other suitable means for accurately propor 
tioning the amount of soap stock and alkali solu 
tion may be employed. 
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The alkali solution in the tank 5 may be pre 
heated to any desired temperature below the boil 
ing point of the solution in the tank by means 
of a heating coil 55 through which any suitable 
heating medium, Such as steam, may be circu 
lated. Also it is preferable to preheat the alkali 
solution in a flow heating device under pressure 
Such as a coil 56 provided with a burner 57 such 
that the temperature of the alkali solution mixed 
with the soap stock in mixer 50 is approximately 
that of the soap stock from the coil f6. The 
mixer 56 in conjunction with the pump 24 pro 
vides an efficient mixing between the soap stock 
and caustic and in many cases this variation of 
the process is preferable to mixing the alkali with 
the Soap stock in the mixer 0 as the additional 
alkali and soap stock are brought together under 
heated conditions during flow and a more uni 
form admixture may sometimes be obtained. 

In the simplest and preferred process of the 
present invention, a quantity of soap stock, such 
as cottonseed soap stock, is placed in the mixer 
it. This material is extremely viscous and slimy 
and as indicated above, contains unsaponified oil, 
phosphatides, proteins, coloring matter, etc. Suf 
ficient alkali to completely saponify the saponi 
fiable materials contained in the soap stock is 
preferably introduced along with sufficient water 
to render the soap stock flowable. The mixture 
is then vigorously agitated during heating by 
means of the heating jacket 3 or the introduc 
tion of steam through the pipe 4 until a sub 
stantial uniform mixture is produced. It is pre 
ferred to heat the mixture before it is with-, 
drawn from the mixer to a temperature ap 
proaching that of the boiling point thereof in 
order to reduce its viscosity and the amount of 
heat it is necessary to impart to the mixture in 
the heating coils, but a lower temperature can be 
employed as long as it is sufficient to produce 

5 5 

60 

to render the soap stock pumpable and addi 
tional alkali mixed with a heated stream of the soap stock by delivering an alkali solution 
through the pipe 49 to a flow mixer 50 positioned 5 

a flowable mixture. The preferred alkali is caus 
tic soda, although in the present process other 
alkalies, such as sodium carbonate or sodium 
peroxide, may be employed. In this connection 
the liberation of oxygen from sodium peroxide in 
some cases has a valuable bleaching effect upon 
the soap stock. Other bleaching agents, such as 
sodium hypochlorite or other chlorine containing 
compounds, may similarly be employed to bleach 
the soap stock. It is unnecessary to accomplish 
complete saponification in the mixer 0 although 
when employing caustic Soda substantially com 
plete saponification may be attained therein. By 
maintaining the agitators if running during 
withdrawal of the soap stock mixture from the 
mixer to a substantial uniform mixture may be 
delivered to the coil 6 by the pump 5. 
This mixture is subjected to high temperatures 

and pressure in the coil 6 and then pumped 
through one or more coils 22 where it is addi 
tionally subjected to high temperature and pres 
Sure conditions. For example, the pressure in 
coils 6 and 22 may range between 250 to 1,000 
pounds per square inch, and the temperature 
reached in coil 22 may be as high as 450 to 700° 
F. A preferred temperature and pressure in coil 
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22 is approximately 550 F. and 400 pounds per 
square inch. By subjecting the soap stock mix 
ture to these high temperatures under conditions 
of flow in the coils 6 and 22 the saponifiable ma 
terials in the soap stock mixture are substan 
tially completely saponified and the proteins and 
other undesirable impurities are broken down 
into simpler compounds, for example, annonia, 
and amines, peptides, amino acids or amides. 
Such materials as the ammonia, amines, etc., are 
vaporizable in the evaporating chamber 25 and 
other material, such as certain amino acids or 
amides, will combine with the alkali to produce 
materials having excellent detergent properties 
or are water Soluble such that the treated soap 
stock may be given a subsequent Washing with 
water to remove such Water soluble impurities. 
Sufficient time is provided for the breaking down 
of such compounds which can usually be accom 
plished in periods of time ranging from 2% to 10 
minutes. This will vary with different soap stocks 
and the time necessary for a patricular material 
can be determined by experiment and one or 
more coils 22 employed of sufficient length to pro 
vide the necessary time of treatment. 
When the heated mixture is discharged into 

the evaporating chamber 25 under reduced pres 
sure the vaporizable material, such as ammonia 
and amines as well as Water, is vaporized and 
withdrawn from the evaporating chamber 
through the pipe 26. Any glycerine present in 
the mixture is also vaporized and withdrawn. It 
is preferred to maintain the evaporating cham 
ber under vacuum conditions by employing con 
densers such as 27 and 29 and the vacuum pump 
3. Best results are obtained by employing a 
vacuum as high as commercially practicable and 
vacuums ranging from approximately 27 to 29 
inches of mercury are suitable. The temperature 
of the material as discharged into the evapo 
rating chamber is preferably high enough to 
maintain the resultant purified Soap stock in liq 
uid condition even though substantially all of 
the water and other vaporizable materials have 
been withdrawn therefrom. The liquid purified 
soap stock flows down the heated walls of the 
evaporating chamber and the temperature in the 
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The purifled Soap stock, which consists essen 

tially of soap along with other detergent mate 
rials, is cooled and discharged by the conveyor 
38 without breaking the vacuum in the evapo 
rating chamber 25. This material is substantial 
ly anhydrous and free of vaporizable materials 
and is also substantially odorless and free from 
materials which will cause subsequent deteriora 
tion of soap made therefrom. The material may 
be shipped or stored for indefinite lengths o 
time without deterioration. 
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evaporating chamber is maintained sufficiently 
high to retain the purified Soap stock in molten 
condition. Thus temperatures ranging from 420 
to 600 F. can be employed depending upon the 
nature of the Soap stock being treated and usual 
ly this temperature may be as low as 4.75° F. 
without causing solidification of the purifled Soap 
stock upon the walls of the evaporating cham 
ber. To insure that all of the vaporizable mate 
rials are liberated in the evaporating chamber 25 
the pressure in the last coil 22 may in some cases 
be sufficiently low that, at the temperature main 
tained therein, some vapors are formed in the 
coil so that the heat necessary for this vaporiza 
tion is supplied in the coil rather than in the 
vaporizing chamber 25. 
The condensible vaporizable materials, such as 

certain amines, as Well as a small proportion of 
glycerine present in the soap stock, may be con 
densed in the condensers 27 or 29 and if suf 
ficient cooling is employed any ammonia may be 
retained in Water condensed in these condensers. 
The condensed materials are collected in any de 
sired fractions in the receivers 28 and 30 and 
may be withdrawn therefrom through pipes 29 
and 30' by any suitable means such as pumps 
A. shown) for subsequent separation or purifi 
cation. 
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If desired, the Soap stock mixture in the mixer 
O may be washed and treated with salt or suf 

ficient caustic soda to cause a separation of soap 
and impurities in a manner similar to that em 
ployed in soap making processes before the soap 
stock mixture is introduced into the heating coil 
6. Thus one or more separations may be ac 
complished in the mixer 0 by washing and salt 
ing Out impurities and allowing the same to Set 
tle as soap lyes which may be withdrawn through 
the pipe 6' and discarded. Such operation is 
ordinarily not necessary with most soap stocks 
and entails a loss of Soap, reagents and valuable 
by-products. - 

As before stated, the additional caustic Soda, 
or other alkali, may be supplied continuously 
through the pipe 49 in which case substantially 
instantaneous saponification of the saponifiable 
materials in the Soap stock is effected because of 
the high temperatures in the mixer 50 and the 
rapid and efficient mixing accomplished at these 
high temperatures. Thus the soap stock may be 
heated to temperatures between approximately 
300 and 420 F. in the coil 6 without causing 
decomposition of unsaponified glycerides or fatty 
acids therein. Also as indicated above, a mix 
ture of high quality soap and water may be 
introduced into the conveyor housing 37 to assist 
in cooling the purified soap stock from the evap 
orating chamber 25, and to produce a hydrated 
soap containing sufficient moisture for the pro 
duction of bar soap. It is apparent that if the 
particular soap stock being treated and the pro 
portions of soap stock in the resultant mixture 
require more moisture than that which can be 
contained in a mixture of soap and water ca 
pable of being handled by the conveyor 47, a 
pump may be employed in lieu of the conveyor 
47 for delivering a liquid mixture of soap and 
water into the conveyor housing 37. By balanc 
ing the amount of soap introduced and its 
moisture content against the amount of sub 
stantially anhydrous purified soap stock deliv 
ered by a conveyor 38, a properly hydrated soap 
product can be extruded from the conveyor hous 
ing 37. It is found that high grade soap prod 
lucts which will not deteriorate with age can 
be produced containing as high as 40 to 6)% 
purified soap stock. 

It is also possible to form the additional soap 
mixed with the purified soap stock as part of 
the process. Thus desired amounts of saponi 
fiable materials such as fatty acids or glycerides 
along with proper proportions of alkali can be 
introduced into the mixer O or during flow of 
the soap stock so that the additional saponified 
materials react to form soap which is thoroughly 
mixed with the purified soap stock. Fatty acids 
are more suitable for this purpose than glycer 
ides as valuable glycerine liberated from the 
glycerides is recovered in admixture with other 
materials and must be separated therefrom. 
The process is also adaptable for treating soap 

stock without the addition of additional alkali. 
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By merely adding water through the pipe 20 to 
the mixer and passing the resultant mixture 
through the heating devices 6 and 22 under 
high pressure and temperatures the Water will 
react with neutral oil to cause the same to split 
into fatty acids and glycerine and the proteins 
and other impurities will be broken down into 
simpler compounds as is the case when additional 
caustic is employed. The fatty acids and glyc 
erine can be vaporized in the evaporating cham 
ber 25 and distilled Over into the condensers 2 
and 29 and recovered With other vaporizable 
materials. Also by Subjecting the mixture to 
Somewhat less drastic temperatures in the coils 
is and 22 substantially all of the water may 
be removed from the soap stock as well as other 
vaporizable materials Without to any great extent 
breaking down the glycerides, proteins, etc., So 
that a substantially dehydrated and cooled Soap 
stock is extruded by the conveyor 38. Such soap 
stock, being substantially anhydrous, can also 
be stored for extended periods of time or shipped 
without deterioration, but is in general not suit 
able for incorporation into high quality soaps 
unless further treated. In this case it is apparent 
tnat a vacuum need not always be maintained 
in the evaporating chamber 25 and that a sim 
ple spray tower through which air is circulated 
may be in some cases sufficient to produce a 
stable Soap stock capable of being stored and 
shipped. - 

Thus the present invention provides a process 
by Which Soap stock from Vegetable and animal 
refining operations, which Soap stock is at the 
present time of very little Value, can be converted 
into a valuable material capable of being incor 
porated into high quality Soaps and at the same 
time Valuable by-products can be recovered 
therefrom. Also the invention may be employed 
merely to dehydrate the soap stock and stabilize 
the same So that it can be stored and shipped 
to points further distant than heretofore without 
fermentation or other deterioration. In this 
connection it is noted that the dehydrated soap 
stock is of much less Weight and can be handled 
in ordinary containers instead of sealed drums 
as was necessary With untreated Soap stock. 
When the soap stock is subjected to the pre 
ferred process of the present invention, it results 
in a purified soap stock product which is sub 
stantially free of disagreeable odor and impuri 
ties such as proteins, phosphatides, and other 
deleterious materials, as well as having a much 
lighter color than the original soap stock. 
While I have described the preferred embodi 

ments of my invention it is understood that I 
am not to be limited to the details thereof but 
that the invention may be varied within the 
Scope of the following claims. 
What I claim is: 
1. The process of purifying. Soap stock from 

the alkali refining of vegetable and animal oils 
containing proteins and other unsaponifiable in 
purities, which comprises, the step of heating 
said soap stock under conditions which Substan 
tially preven local overheating to a temperature 
sufficiently high to break at least a portion of 
said proteins and other impurities into simpler 
compounds capable of being removed from said 
soap stock as vapors, maintaining Said Soap Stock 
during heating to high temperature under Sufi 
cient conditions of movement to prevent local 
overheating and burning of said impurities, re 
moving said vapors to form a purified soap prod 
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S 
luct, and cooling said product before the same is 
damaged by said temperature. 

2. The process of treating soap stock contain 
ing unsaponifiable impurities including protei 
naceous materials from the alkali refining of 
vegetable and animal oils, which comprises, mix 
ing sufficient alkali and Water with said soap 
Stock to Saponify substantially all of the unsa 
ponified Saponifiable materials contained in said 
Soap stock and to form an easily flowable mix 
ture, pumping said mixture through a heating 
ZOne under pressure, Supplying sufficient heat in 
Said heating Zone to break at least part of the 
unsaponifiable inpurities in said soap stock into 
Simpler compounds, maintaining sufficient move 
ment of Said materials during heating thereof to 
prevent local Overheating and burning of said im- . 
purities, thereafter reducing the pressure upon 
said mixture to vaporize certain of said com 
pounds and produce a substantially completely 
Saponified Soap Substantially free of odorous and 
decomposable inpurities. 

3. The process of purifying soap stock contain 
ing unsaponifiable impurities including protei 
naceous materials from the alkali refining of 
Vegetable oils, which comprises, mixing sufficient 
alkali with Said soap stock to saponify substan 
tially all of the unsaponified, saponifiable mate 
rials contained therein, mixing sufficient water 
With Said Soap stock to form a flowable mixture, 
pumping Said mixture continuously through a 
heating Zone under pressure, supplying sufficient 
heat to Said heating Zone to raise the tempera 
ture of Said mixture to a temperature which will 
cause the decomposition of at least a portion of 
Said impurities contained in said soap stock into 
Simpler compounds capable of being vaporized 
from Said Soap stock or of combining with said . 
alkali to form relatively stable compounds hav 
ing detergent properties, maintaining sufficient 
movement of said mixture during heating of said 
mixture to prevent local overheating and main 
tain a substantially uniform mixture therein and 
thereafter vaporizing water and certain of said 
compounds from said Soap stock to produce a 
Substantially completely saponified soap mixture 
Substantially free of odorous and decomposable 
Compounds. 

4. The process of treating soap stock contain 
ing unsaponifiable materials including protei 
naceous materials from the alkali refining of 
Vegetable and animal oils, which comprises, mix 
ing Sufficient Water with said soap stock to form 
a flowable mixture, heating said mixture under 
pressure and under Such conditions of movement 
as to Substantially prevent local overheating and 
burning of said impurities to a temperature 
which Will decompose at least a part of said pro 
teinaceous materials into simpler compounds and 
cause Substantially all of the water contained in 
Said Soap stock. to be vaporized when said pres 
sure is reduced, thereafter reducing said pressure 
and removing said water from said soap stock in 
vapor form to produce a substantially dry soap 
stock which may be stored and shipped without 
decomposition. 

5. The process of purifying soap stock contain 
ing proteins from the alkali refining of vegetable 
and animal oils, which comprises, mixing suff 
cient Water with said soap stock to form a flow 
able mixture, subjecting said soap stock to a tem 
perature and pressure sufficient to break down 
proteins contained in said soap stock into sim 
pler compounds and cause glycerides present in 
said soap stock to split into glycerine and fatty 
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acids, maintaining said mixture during said 
heating under sufficient conditions of movement 
to prevent local overheating and burning of Said 
proteins, and thereafter removing at least a por 
tion of said compounds and glycerine from said 
soap stock. 

6. The process of saponifying soap stock, con 
taining unsaponifiable impurities including pro 
teinaceous materials from the alkali refining of 
vegetable and animal oils, which comprises, mix 0 
ing sufficient alkali therewith to substantially 
completely saponify unsaponifled Saponifiable 
materials contained therein, heating the result 
ant mixture under conditions of agitation to a 
temperature sufficient to substantially completely 
saponify all of said saponifiable materials, there 
after heating the resultant mixture to a temper 
ature sufficient to decompose at least a part of 
the impurities contained in said soap stock into 
vaporizable compounds while maintaining Said 
resultant mixture under sufficient conditions of 
movement during said heating to prevent local 
overheating and burning of said unsaponifiable 
impurities, and thereafter removing said Com 
pounds in vapor form from said soap stock. 

7. The process of purifying soap stock, contain 
ing unsaponifiable impurities including protei 
naceous materials from the alkali refining of 
vegetable and animal oils, which comprises, mix 
ing sufficient water therewith to form a flowable 
mixture, pumping said mixture through an elon 
gated heating Zone under pressure between 250 
and 1,000 pounds per square inch, supplying suf 
ficient heat to said mixture in said heating Zone 
to raise the imperature thereof between approxi 
mately 450 and 700° F., maintaining sufficient 
movement of said mixture during said heating to 
prevent local overheating and burning of said in 
purities, discharging the heated mixture into an 
evaporating chamber, maintaining a vacuum in 
said chamber to cause separation of vaporizable 
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materials from said soap stock, and continuously 
withdrawing said vapors from said evaporating 
chamber so as to deposit in said evaporating 
chamber a substantially anhydrous Soap mixture 
which is substantially free of odorous and de 
composable materials. 

8. The process of purifying soap stock contain 
ing proteinaceous impurities from the alkali re 
fining of vegetable and animal oils, which com 
prises, mixing sufficient alkali and water there 
with to saponify substantially all of the un 
Saponified Saponifiable materials contained in 
said soap stock and form a flowable mixture, 
maintaining said mixture substantially uniform 
and pumping the same under pressure through 
a heating zone, Supplying Sufficient heat to Said 
heating zone to break down proteinaceous in 
purities contained in Said soap stock into am 
monia, amines, peptides, amino acids and similar 
compounds which are vaporizable or will combine 
with said alkali, maintaining sufficient movement 
of Said mixture during said heating to prevent 
local overheating and burning of said impurities, 
discharging the resulting mixture from said heat 
ing zone into an evaporating chamber having a 
vacuum therein, maintaining Sufficient tempera 
ture in said evaporating chamber to cause separa 
tion of water and said vaporizable materials from 
said resultant mixture and cause deposition of 
Substantially anhydrous soap stock free from 
vaporizable materials in said chamber in molten 
form, continuously removing said vapors from 
said evaporating Zone and condensing at least 
a portion thereof So as to maintain said vacu 
um and recover valuable by-products, and con 
tinuously removing a substantially completely 
Saponified soap stock consisting essentially of 
Soap stock and other detergent compounds with 
out breaking said vacuum. 

BENJAMIN H. THURMAN. 


