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This invention relates to a rocess of making 
soap, and more particularly to a process employo 
ing concentrated solutions of alcali as the 
saponifying material. 

Heretofore, in Soap making processes, the 
akaies, particularly caustic alkalies. Such as 
caustic soda, have keen employed in relatively 
dilute concentration, as compared to those co 
templated by the present invention, for Saponify 
ing materials such as giycerides, fatty acids, 
ahedic acids, and higher fatty acid esters of 
higher fatty alcohols such as, for example, Sperm. 
oil. Such naterials have ordinarily been Saporair 
fied by the conventional batch process in large 
open soap making kettles. The temperature 
which could be erapoyed was not greatly in ex 
cess of the boiling goint of Water. Thus Eela 
tively dilute solutions of alkalies were necessarily 
enployed in ordes' to provide sufficient water to 
inaintain the soap in fluid condition. Ever with 
soap naking processes employing closed kettles, 
caustic soda solutions sibove 50% caustic sodia, 
content have not been employed, as this amount 
of caustic soda, is approximately all that can be 
dissolved it. Water at ordinary temperatures. 
The present. ii.vention is directed to a process of 
na..iing soap it, which caustic soda solutions sub 
stantially above 50% concentration and ranging 

to concerrations of 85% to 5% are en 
pioyed. A large portion of known soap making 30 
processes is concerned with removing water from 
the soap produced, and all of Such processes ill 
volve feating large quantities of water present 
during the saponification reaction, thus wasting 
large amounts of heat. According to the present 35 
invention, concentrated caustic alkali solutions 
(materially above 50% concentration) are en 
ployed, thus reducing the amount of material 
which must be heated, and also reducing the 
amount of water which must be separated from 40 
the soap. The present invention finds its chief 
utility in a process in which glycerine or other 
volatile materials such as higher fatty alcohols 
are continuously removed from the Soap SO as to 
produce substantially anhydrous soap while re 
covering the Volatile materials admixed with 
lesser amounts of water. . in Such processes, 
any water in the process must also be evaporated, 
and the present invention thus markedly re- so 
duces the amount of heat necessary for Such 
evaporation and the amount of cooling necessary 
to condense Water, 

It is, therefore, an object of the present in 
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(CE, 269-33) 
which caustic alkali solutions in concentrations 
substantially above 50% are employed. . . 
Another object of the invention is to provide a 

process of producing soap and recovering volatile 
naterialis liberated in the process in which the 
amount of water evaporated and Condensed is 
markedly rediced. 
A furtheir object of the invention is to provide 

a continuous process of producing soap in which 
concentrated solutions of saponifying alkali are 
continuously mixed with the saponifiable mate 
rial under high temperature conditions. 
A still further object of the invention is to pro 

vide a process of Saponifying glycerides of fatty 
15 acids and directly recovering relatively concen 

trated glycerine. 
Other objects of the invention will appear in 

the following description of the preferred emir 
bodiment thereof. This description is given in 
connection with the attached drawing, which 
diagrammatically shows an apparatus capable 
of carrying out the present invention. 

Referring more particularly to the drawing, 
So indicates a source of supply, such as a tank, 
for the saponifiable material; if indicates a 
heating device for preheating the Saponifiable 
material before admixture with the saponifying 
Eaterials; 2 indicates a device for forming con 
centrated solutions of alkali; 3 indicates in 
general 8, proportioning and mixing System for 
continuously mixing the preheated Saponifiable 
material and alkali; 4 and 5 indicate heating 
devices for the resulting mixture; 6 indicates a 
vapor separating chamber for separating volatile 
materials from the Soap; indicates in general 
a condenser System for condensing Such volatile 
materials and maintaining a vacuum in the 
vapor separating chamber 6; and 8 indicates 
a conveyor for removing Soap from the vapor 
separating chamber without breaking the 
vacuum and cooling the Soap. 
The tank 0 for the saponifiable material may 

include a heating coil or other heating device 
9 for rendering the saponifiable material fiow 

able, if necessary. It is preferred not to heat 
such material in large amounts and in contact 
with the atmosphere to temperatures much above 
that necessary for enabling the Same to be 
pumped. A pump 20 may be provided for with 
drawing saponifiable material from the tank fo 
and forcing the same through the heating de 
vice f, which may include a heating coil 2f 
and a burner 22 for liquid or gaseous fuel. 
The device for forming concentrated solutions 
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23 provided with heating jackets 24, or other 
heating means, in order to heat materials con 
tained therein. Provision is made for circulating 
any desired heating medium, such as steam or 
heated mineral ol, through the jackets -24 by 
means of pipes 2 and 26. The receptacles 2 
are preferably closed and capable of sustaining 
substantial internal pressure, but in certain 
modifications of the present process, open Yessels 
may be employed. Water may be introduced 
into the receptacles 23 through pipes 2, and, 
likewise, alkali may be introduced in measured 
amounts through removable closure members 28. 
Each receptacle 23 is also provided with an agi 
tator 29, which may be driven from any suitable 
source of power through a pulley 30. By mixing 
the alkali, such as caustic soda, with Water under 
high temperature conditions, and preferably un 
der pressure to prevent evaporation of the water, 
extremely strong fluid solutions of alkali may 
be produced. For example, caustic soda solutions 
ranging from substantially above 50% caustic 
soda to solutions containing only a small per 
centage of water may be prepared. 
For a continuous process, the receptacles 23 

may be employed alternatively to deliver ma 
terial to the process from one of the receptacles 
while a solution is being prepared in the other 
receptacle. Thus, by opening the valve 3 in the 
pipe 32 and closing the valve 33 in the pipe 34, 
a solution of the desired concentration may be 
pumped from One of the receptacles by a pump 
35 and delivered to a proportioning pump 36 
forming part of the proportioning and mixing 
system 3. Likewise, the heated saponifiable ma 
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reaction and also to increase the temperature 
of the mixture during flow, if necessary, to cause 
said substantially complete reaction and main 
tain the resultant soap in liquid form. Prefer 
ably, this temperature is sufficiently high to 
cause the soap to be in molten form when an 
hydrous, after water and other vaporizable ma 
terials have been removed from the soap in the 
vapor separating chamber it. The pressure and 
temperature in at least the latter heating device 
ls are also desirably adjusted to cause all, or 
a substantial part, of the vaporizable materials 
to be in vapor form when delivered into the 
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terial from the heating coil 3 may be delivered 
to the proportioning pump 3. The proportion 
ing pumps 36 and 37 may be driven by a variable 
speed motor 38 and a variable speed device 39 
may be interposed between said pumps, so that 
desired amourts and proportions of saponifiable 
material and alkali may be delivered to the mixer 
40. The particular proportioning apparatus 
shown is merely by way of example, and any 
other type of proportioning apparatus capable 
of delivering accurately proportioned streams to 
the mixer 40 may be substituted therefor. Also, 
in practicing the process, the heating device f 
may be positioned between the proportioning 
pump 37 and the mixer 40 instead of the posi 
tion showri. Also a similar heating device for 
the alkali solution may be employed either be 
fore or after the proportioning pump 36, if it 
is desired to prepare the alkali solution at a 
temperature below that at which it is delivered 
to the mixer 40. 
The mixer 40 is preferably a flow mixer of 

any suitable type which will thoroughly admix 
the stream of saponifiable material and alkali. 
It is usually sufficient to merely inject a stream 
of one material at right angles into a floating 
stream of the other, but the mixer disclosed in 
the Copending application of Benjamin H. Thur 
man, Serial No. 190,673 filed February 15, 1938, 
and entitled Proportioning apparatus, has been 
found to be extremely efficient, and is preferred. 
The resultant mixture may be forced by a pump 

through the heating device 4, which may 
include a heating coil 42 and a burner 22. Pref 
erably one or more additional heating devices 
5 also including a coil 42 and burner 22 are 

provided with an associated pump 63 for forcing 
the mixture through the heating coil 42. 
The heating devices 4 and 15 are employed 

to give sufficient time for substantially complete 

vapor separating chamber 6. 
The mixture from the heating device 5 is 

preferably discharged against the wall 44 of the 
vapor separating chamber by nozzles 45 posi 
tioned adjacent the Wall 44. The wall 44 is 
maintained at a temperature above the melting 
point of the substantially anhydrous soap pro 
duced by means of a heating jacket 46 sur 
rounding the vapor separating chamber 6, and 
through which any desired heating medium, such 
as heated mineral oil, may be circulated by pipes 

and 48. By thus maintaining the tempera 
ture of the wall 44 above the melting point of 
the anhydrous soap, the soap will flow down 
the wall 44 in thin films, thus effecting the lib 
erating of vapors entrained in the soap and 
formed in the vapor separating chamber 6. A 
substantially unimpeded path for the vapors is 
thus provided inwardly and upwardly through 
the vapor separating chamber to the vapor with 
drawal pipe 49 through which vapors are deliv 
ered to the condenser 50 forming part of the 
condensing System . The condensed vaporiz 
able material is collected in a receiver 5i, from 
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which it may be withdrawn through a pipe 52 
by any suitable means such as a pump (not 
shown). A vacuum pump 53 connected to the 
receiver 5 is provided for maintaining a vac 
uum in the vapor separating chamber 6 and 
condensing system T. 

Molten anhydrous Soap flows down the wall 
4 of the vapor separating chamber 6 into the 
casing 54 of the conveyor 8 and is continuously 
tenoved from the vapor separating chamber. 
The conveyor 8 is preferably provided with a 
cooling jacket 55 for cooling the soap withdrawn 
from the evaporating chamber. A series of one 
or more additional conveyors (not shown), con 
nected to the conveyor , may be employed for 
further cooling, as disclosed in the copending 
application of Benjamin Clayton and Benjamin 
H. Thurman, Serial No. 119,168, filed January 5, 
1937. The vapor separating chamber and con 
veyor System employed in the present invention 
may be the same as the apparatus disclosed in 
Said application. 
As before stated, a 50% sodium hydroxide solu 

tion is Substantially the greatest concentration 
that can be prepared at ordinary temperatures; 
that is, approximately 100 parts of caustic soda 
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Cail be dissolved in 100 parts of water at 680 F. 
whereas 347 parts of caustic soda can be dissolved 
in a like amount of water at 212° F. to produce 
a solution of approximately 78% concentration. 
By mixing under pressure, extremely large 
amounts of caustic soda can be thus dissolved, 
and Solutions containing only, for example, 5 to 
1% water can be prepared. By mixing a stream 
of such concentrated caustic soda heated to a 
temperature of, for example, 2009 F. to 500 F., 
depending upon the saponifiable material em 
ployed, with a stream of glycerides of fatty acids, 
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fatty acid esters, or other saponiface material 
preheated to temperatures, for example, between 
4009 F. and 620 F., extremely rapid saponifica 
tion can be accomplished, and a soap solution 
produced which is liquid at the temperature of 
the mixture. Additional heat is usually neces 
sary to vaporize the glycerine and water if glyc 
erides are employed as the Saponifiable material, 
in which case as many heating devices ( or is 
may be employed as are necessary to impart such 

3. 
By increasing the length of the heating de 

vices 4 or G and thus the length of time the 
materials are subjected to high temperatures, 
the Warrentrapp reaction may be obtained to any 
desired extent. This reaction involves the corn 
bination of caustic alkali with unsaturated fatty 
acid radicals to liberate hydrogen and produce 

0. 
heat. The same is true when employing higher 
fatty acid esters of higher fatty acid alcohols, 
such as sperm oil, in which case vaporization of 
higher fatty alcohols liberated requires addi 
tional heat, Also, some time of reaction is usu 
ally required with such materials, and heating 
devices such as 4 or 5 provide time for the 
completion of the reaction. 
When saponifying fatty acids, the reaction is 

almost instantaneous, and the temperature of 
mixing must be sufficient to form a fluid soap 
mixture. Thus the alkali solution must usually 
be preheated to at least 400 F. and the saponi 
fiable material preheated to the temperature 
above given, such that the temperature of Enix 
ing is between approximately 400° F. and 600 . 
As water is substantially the only thing to be 
vaorized, the material can be delivered directly 
to the vapor separating chamber, and the heat 
ing devices 4 and 5 omitted. Commercial bar 
or powdered soaps contain from i(0% to 30% 
water, and, by adjusting the water content of 
the concentrated alkali solution when S3ponify 
ing substantially pure fatty acids, the resulting 
mixture may be delivered directly to the con 
veyor 8, or other cooling device, to directly pro 
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duce a soap having the requisite amous is of water 
for such bar or powdered soap. This, a loaf of 
soap may be extruded directly from the conveyor 
system and cut in to bars or otherwise treated 
to produce soap in condition to be directly 
marketed as a detergent. 

If it is desired to render the soap anhydrous, 
or recover glycerine or higher fatty alcohols lib 
erated in the process, the mixture of Soap and 
volatile materials should be delivered to the 
vapor separating chamber at a temperature loe 
tween approximating 450 F. and 626 F., de 
pending upon the type of material being Saponi 
fied. That is, the mixture should be sufficiently 
hot that the soap is produced in 20 ex. anhy 
drous form after the volatiles have bee32 removed. 
It is also desirable to maintain a sufficiently low 
pressure in at least the last heating device to 
cause the vaporizable material to be partly, or 
all, in vapor form when discharged into Eine vapor 
separating chamber. Thus, pressies 3s low as 
50 to 100 pounds per square inch casa ke exployed 
in the latter part of the heating device. Since the 
temperature throughout the portion of the sys 
tem in which saponifiable materials Sad, caustic 
are in contact or soap is present, is stificiently 
high to render the materials liquid, relatively low 
pressures, for example 150 to 300 pounds per 
square inch, can be utilized, even in the entrance 
portions of the heating devices. If viscos Enix 
tures are encountered, the addition of Small 

fatty acid radicals of less unsaturation and have 
ing a smaller number of carbon atoms than the 
original unsaturated fatty acid radicals. Thus a 
more stable and harder soap can be produced. 
The presence of water in the system, however, 
retards this reaction as compared to that which 
would be obtained in an anhydrous System. The 
materials in the process are maintained out of 
contact with the air when at high temperatures, 
and are maintained in sufficient motion to pre 
vent local overheating with resultant pyrolytic 
decomposition, such that the soap or other fatty 
materials are not damaged. 
While the preferred embodiments of this in 

vention are disclosed herein, it is understood that 
the details thereof may be varied within the scope 
of the following claims. 

claim asny invention: 
... The process of making soap and recovering 

concentrated glycerine directly therefrom, which 
comprises, mixing a stream of saponifiable ma 
terial consisting essentially of glycerides of fatty 
acids with a stream of alkali solution containing 
substantially in excess of 50% of alkali, preheat 
ing said stream of saponifiable material to a 
temperature between approximately 400 F. and 
620 F. before admixture with said alkali solu 
tion, preheating said alkali solution to a ten 
perature between approximately 200 F. and 500 
F. before admixing the same with said saponifi 
able material, adding sufficient additional heat 
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amounts of inert liquids, such as kerosene, can 
be added to the Saponifiable material. Such 
liquids will be vaporized and separated from the 
soap in the vapor separating chamber. Since 
the concentrated alkali solutions contaia less 
water than those heretofore used, less heat is 
utilized in the system to maintain the requisite 
temperatures and vaporize water from the soap, 
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to & fiowing stream of said mixture to substan 
tially completely react said alkali and Said Sa 
ponifiabie material to form soap and liberate 
glycerine, thereafter discharging the resulting 
inixture containing soap and glycerine into a va 
por separating Zone while at a temperature above 
the melting point of said soap when anhydrous, 
withdrawing and condensing glycerine vapors 
from Said zone at a rate sufficient to maintain 
a vacuu ra in Said Zone, and continuously remoy 
ing Soap froi said zone without breaking said 
W3C. 

2. The process of Anaking soap, which con 
prises, inixing a stream of Saponifable material 
with a strean of alkali solution containing sub 
stantially in excess of 50% of alkali, preheating 
Said streat of saponifiable material to a ten 
parature between approximately 400 and 620 F. 
before adytrixture with said alkali solution, pre 
testing said alkali solution to 8 temperature be 
ween approximately 200 and 500 F, before 
admixing the same with said saponifiable ma 
terial, adding sufficient additional heat to a flow 
ing stream of the resulting mixture to substan 
tially completely react. Said saponifiable material 
and alkali to form soap, thereafter discharging 
the resulting mixture containing soap and vapor 
izable laterial into a vapor separating zone while 
at a terrperature above the melting point of said 
Soap when anhydrous, withdrawing and condens 
ing vapors of vaporizable material from said zone 
at a rate sufficient to maintain a vacuum in said 
Zone and continuously removing soap from said 
Zone without breaking said vacuum. 

3. The process of making soap, which com 
prises, mixing a stream of saponifiable material 
consisting essentially of fatty acids with a stream 
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of alkali solution containing substantially in ex 
cess of 50% alkali, preheating said stream of 
saponifable material to a temperature between 
400 and 620 F. before admixture with said al 
kali solution, preheating said alkali solution to 
a temperature between approximately 200 and 
500 F. before admixing the same with said sa 
ponifable material, said saponifiable material and 
alkali being preheated to a temperature suff 
ciently high to produce a flowable mixture, sub 
stantially completely reacting said alkali and said 
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saponifable material while in a flowing stream 
to form soap, thereafter discharging the result 
ing mixture into a vapor separating zone while at 
a temperature above the melting point of said 
soap when anhydrous, withdrawing and condens 
ing vapors from said Zone at a rate sufficient to 
maintain a vacuum in said zone, and continuous 
ly removing soap from Said zone without break 
ing said vacuum. 

BENJAMIN H, THURMAN. 


