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This invention relates to a process of making 
soap, and more particularly to a process of re 
acting saponifiable materials with molten alka 
lies. 
An object of the present invention is to pro 

wide a process of reacting saponifiable material 
with molten anhydrous alkalies in order to pro 
duce anhydrous soap, 
Another object of the invention is to provide 

a process of producing anhydrous soap and sub 
sequently cooling and rehydrating Sald soap to 
any desired Water content. 
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Another object of the invention is to provide 
a process of reacting saponifiable materials con 
taining combined volatile materials with molten 
alkalies so as to produce anhydrous soap and di 
rectly recover said volatile materials from said Soap. 
A further object of the invention is to provide 

a process of producing soap wherein saponifable 
materials are introduced into a body of molten 
anhydrous caustic alkall, whereby anhydrous 
soap is produced. 
A still further object of the present invention 

is to provide a process of making Soap in which 
the fatty acid radicals of the resultant soap 
have a higher degree of saturation than those 
of the saponifiable material 

In accordance with the present invention, 
saponifiable material is gradually introduced in 
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to a body of molten alkali, preferably below the 
surface thereof, so as to form a saponified mix 
ture. The process may be carried on as a batch 
process or a semi-continuous process, and, in 
either case, the resulting soap may be cooled and 
(hydrated to any desired extent. - 

Also, in the case of glycerides of fatty acids, 
or other esters of fatty acids, vaporizable ma 
terials such as glycerine or higher fatty alcohols 
can be directly vaporized from the soap during 
the formation thereof, and condensed and re 
covered. s 

The attached drawing is a diagrammatical ill 
lustration of the present process. 

Referring to the drawing: indicates a re 
action chamber in which the saponification re 
actions may be carried out. The reaction cham 
ber is provided with a heating means, such, for 
example, as a chamber surrounding the lower 
portion of the reaction chamber and adapted 
to contain a heat transferring medium such as a 
molten low-temperature-melting alloy or a heat 
ed mineral oil. The chamber may be provided 
with a went 2 and a heating device such as a 
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the material contained in the chamber . Since 
accurate temperature control of the reaction 
chamber 0 is desired, the structure just de 
scribed is particularly adaptable, but any other 
suitable means for heating. the reaction cham 
ber can be employed, and also the heating bath 
contained in the chamber may be heated by 
any other suitable means, such as by electrical 
heating elements or any conventional furnace 
structure. The reaction chamber 0 and heating 
chamber are preferably surrounded by an in 
sulating cover 4 in order to maintain the tem 
perature Substantially uniform throughout the 
reaction chamber and prevent heat losses. 
For batch operation, alkali may be charged di 

rectly into the reaction chamber 10 through an 
opening capable of being sealed by a remov 
able closure member 6. Such alkali can be 
melted directly in the reaction chamber to while 
the closure member 6 is removed, or any vapor 
izable material contained in the alkali may be 
removed during melting by the vacuum pump 
connected to the reaction chamber through a va 
por withdrawal conduit 8, condenser 9 and re 
ceiver 20. Even for such batch operation, it is 
preferred to melt the alkali externally of the 
reaction chamber in a container 2 arranged 
to be heated by a burner 22 for gaseous or liq 
uid fuel, or any other type of heating device. 
The alkali may be melted in the receptacle 2, 
either in batches or by intermittently adding 
alkali' to a molten mass of alkali insaid recep 
tacle 29. The molten. alkali may be delivered into the evaporating chambef through a heat 
insulated pipe 23 provided with a valve 24 which 
is preferably positioned in the heating bath con 
tained in the chamber 1, in order to prevent 
solidification of alkali in said valve and conse 
quent difficult operation thereof. The valve 28 
may be arranged to be operated by means (not 
shown) extending externally of the chamber f. 
Saponifable material may be preheated in a 

chamber 2 which may be closed to the atmos 
phere, if desired, although an open chamber may 
be employed if temperatures below that which 
will injure the saponifiable material in contact 
with the atmosphere are employed." Chamber 25 
may contain a heating coll 27, or any other type 
of heating device for heating the material con 
tained in the chamber 2. The saponifiablema 
terial may be delivered into the reaction chamber 

through a pipe 28 provided with a valve 29. 
An agitator 0 is preferably provided in the re 
action chamber . The shaft - of the agita burner 3 for gaseous or liquid fuel for heating 55 tor may pass through a packing gland 32 and be 
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rotated from any suitable source of power 
through the pulley 3. Or for certain pie 
where anhydrous condensates are not req p 
superheated steam may be introduced through a 
pipe 38' to agitate the material in the reaction 
chamber and assist in vaporization. 
The resulting soap may be withdrawn through 

a pipe 34 by a pump 85, and delivered into a 
cooling and rehydrating chamber 36. Pipe 4 is 
provided with a valve 37, also preferably posi 
tioned in the heating bath contained in the 
chamber f, in the same manner as valve 24. 
The cooling and rehydrating chamber 6 is 

preferably closed to the atmosphere, and pro 
vided with an agitator 38 driven from any suit 
able source of power through a pulley 89. Water 
in controlled amounts may be introduced into 
the cooling and rehydrating chamber 36 through 
a pipe 40, and cooled and rehydrated soap with 
drawn from the chamber 36 through a pipe 
provided with a valve 42. The cooled and rehy 
drated soap withdrawn, while still at sufficient 
temperature to maintain the same liquid, is in 
troduced into a conveyor 3 provided with a 
cooling jacket 44 so that the rehydrated soap 
may be cooled to solid form and extruded through 
the discharge opening its of the cover. “ 

Large amounts of steam are formed in the 
chamber 36 during cooling and rehydration of 
the soap, and at least a portion of this steam 
may be delivered through the pipe is to the 
heating coils 37 and utilized for preheating 
saponifiable material, while any steam not nec 
essary for heating the saponifable material may 
be exhausted through the pipe 47, or superheated 
and utilized to agitate the materials in the re 
action chamber. 
In carrying out the process of the present in 

vention, the process is started by forming a body 
of molten alkali in the reaction chamber 0. 
This body of molten alkali may be formed by in 
troducing alkali directly into the reaction cham 
ber through the opening is and melting the same 
within the reaction chamber. The alkali is, 
however, preferably melted in the receptacle 2 
and then introduced into the reaction chamber, 
as the step of melting the alkali can then be car 
red on simultaneously with a saponifying reac 
to within the chamber 0. 

After the body of molten alkali has been formed 
in the chamber fo, the saponifiable material is 
introduced through the pipe 28, preferably below 
the surface of the molten alkali, by opening the 
valve 29. The reaction of the alkali and sapon 
fiable material is extremely rapid, and a sub 
stantially uniform mixture is maintained by 
means of the agitator 30 or a current of super 
heated steam. Since the saponflable material 
is rapidly converted into soap, the saponifable 
material is not subjected to extremely high tem 
peratures for any appreciable length of time, and 
no substantial decomposition of the saponifable 
material is produced. If the saponifable mate 
rial consists essentially of glycerides of fatty 
acids or higher fatty alcohol esters of fatty acids, 
such as sperm oil, glycerine, or higher alcohols, 
respectively, are liberated, withdrawn through 
the pipe B and condensed in the condenser 9. 
The vacuum pump T is utilized to maintain as high a vacuum as practicable in the evaporating 
chamber 10, so that the volatile materials are 
promptly withdrawn and cooled before any ap 
preciable decomposition takes place. 
The saponifiable material is gradually intro 

duoed into the body of molten material in the 
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reaction chamber 10 until a substantially neutral 
soap is produced therein. The temperature 
within the reaction chamber is maintained suf 
ciently high to keep the resulting soap in molten 
condition, and, since the reacting mass never be 
comes acid, decomposition of fatty materials is 
minimized. Substantially exact neutralization 
may be obtained by withdrawing samples of the 
reacting mixture from time to time by test con 
dults (not shown), testing the same, and then 
adding sufficient saponifiable material to make 
the reacting mass neutral. 
When the molten mass of soap is substantially 

neutral, it is withdrawn from the reacting chan 
ber 0 and introduced into the cooling and hy 
drating chamber 36. Water may be added 
through the pipe O, and the mass agitated by 
means of the agitator 8. Large amounts of 
steam are formed, and, as stated before, such 
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steam can be utilized to preheat the saponifable 
material or agitate the materials in the reaction 
chamber. When sufficient water has been added 
to the soap in the chamber 86 to reduce the ten 
perature thereof below the boiling point of water, 
additional water can be added to bring the soap 
to any desired degree of hydration. Since com 
mercial bar soap or powdered soap contains be 
tween approximately 10% and 30% water, such 
a commercial soap may be prepared in the cham 
ber 86. The degree of hydration of the soap in 
the chamber 86 may be determined by with 
drawing samples thereof from time to time 
through test conduits (not shown). 
By maintaining the hydrated soap in the 

chamber 8 at an elevated temperature, for ex 
ample a temperature in the neighborhood of 212 
F. or higher, it can be maintained in the liquid 
condition and withdrawn through the pipe 4 
by opening the valve 42 so as to discharge the 
soap into the conveyor 43 by which it may be 
cooled and extruded, as before described. If it 
is desired to produce a soap having a relatively 
low degree of hydration, the chamber 86 may be 
operated under pressure by partially closing the 
valves shown in pipes 45 and 47, so that a higher 
temperature than that corresponding to the boil 
ing point of water at atmospheric pressure may 
be maintained in the chamber 36, in order to 
maintain the soap in liquid condition. 
The process may also be carried on in a semi 

continuous manner. After a body of substan 
tially neutral anhydrous molten soap has been 
formed in the reaction chamber 10, it may be 
partially withdrawn and additional molten alkali 
introduced through the pipe 23 into the chan 
ber . Additional saponifable material may be 
introduced gradually through the pipe 28 until 
another body of substantially neutral anhydrous 
molten soap has been formed, which is again 
withdrawn, and then additional melted alkali 
added, etc. Thus, additional alkali may be melted 
during the reaction period in the reaction cham 
ber and at the same time the previous body 
of molten anhydrous soap may be cooled and re 
hydrated in the chamber 86. It is preferred to 
maintain a vacuum at all times in the reaction chamber 10, and, by utilizing the pumps, molten 

... anhydrous soap may be withdrawn from the re 
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action chamber while the vacuum is maintained 
in the reaction chamber. 
While any sold alkali capable of being melted 

without decomposition may be employed as a 
saponifying reagent, it is preferred to employ sub 
stantially anhydrous caustic alkalies. Anhydrous 
caustic soda is the preferred saponifying reagent, 
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since it melts at a lower temperature than caustic 
potash. By employing caustic alkalles, no sub 
stantial amount Qf incondensable gases is liber 
ated therefron in the evaporating chamber, as 
would be the case if carbonates were employed. 
By employing anhydrous caustic alkalies as the 
Saponifying agent and glycerides as the Saponi 
fiable material, substantially anhydrous glycerine 
vapors are liberated and can be withdrawn 
through the pipe f8 and Condensed in the con 
denser 9 to produce substantially pure anhy 
drous glycerine. A similar operation can be car 
ried on with higher fatty alcohol esters of fatty 
acids, such as sperin oil, and dry higher alcohols 
recovered in the condenser 9. When employing 
fatty acids or other saponifiable acids, water 
vapors will be liberated in the reaction charnber 

, and these can bc condensed in the condenser 
89 so as to enable the vacuurn pump to nail 
tain a relatively high vacuum in the rea?ction 
chamber 3. 
The temperature in the reaction chargber 3 
st be at east as i:igh '3s the Inelting point of 

the 22kali exploygii, Who singloying ariydro-5, 
caustic soda, this tern perature in ust be at 3ast, 
604 F., while, if a hydrous caustic potash is en 
ployed, the temperatre aust be et least, 716 F. 
Somewhat higher temperatures, ranging up to 
65 F. for a castic soda, or 35 F. for castic 
potash, are preferably employed in Order to i?:- 
sure that the alkali remains in liquid condition, 
These ten peratures are sufficiently high to ir:- 
sure that the resultant soap will be in molten 
condition, as anhydrolas soap is molten at ten 
peratures between approximately 450 F. and 620 
F., depending upon the type of saponifiable ma 
terial employed. 
By employing a relatively small reaction chann 

ber, each soap making operation may be carried 
on in a relatively short period of time so that 
the soap is not subjected to the high tempera 
tures for extended periods of time. Thus, pyro 
lytic decomposition of the soap due to heating 
for long periods of time can be avoided, and also. 
the so-called Warrentrapp reaction can be mini 
mized. In certain instances, it is desirable to 
carry on the Warrentrapp reaction to a desired 
extent, and this can be accomplished by main 
taining the soap in the reaction chamber for 
longer periods of time. This reaction is not a 
pyrolytic decomposition of the fatty material, but 
is a definite chemical reaction in which a molten 
caustic alkali reacts with unsaturated fatty acid 
radicals to liberate hydrogen and produce fatty 
acid radicals of greater saturation having a lesser 
number of carbon atoms than the original un 
saturated fatty acid radicals. Thus, the Warren 
trapp reaction produces a harder and more sta 
ble soap. 
It is apparent that anhydrous cooled soap may 

be produced by eliminating the chamber 6 and 
delivering the molten anhydrous soap from the 
reaction chamber 10 directly to the cooling con 
veyor 48. The details of such a conveyor are 
shown in the Copending application to Benjamin 
Clayton and Benjamin H. Thurman, Serial No. 
119,168, filed January 5, 1937. 
Thus the present invention provides a process 

of producing either anhydrous or hydrated soap 
directly from saponifiable materials and molten 
alkalles. It also provides for the recovery of 
volatile materials such as glycerine liberated by 
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the saponification of saponifiable materials con 
taining combined volatiles, and the volatile ma 
terials may be recovered in substantially pure 
liquid anhydrous form. Substantially pure neu 
tral soap is produced, and the character of this 
soap may be controlled by varying the time the 
soap remains in the reaction chamber 0 at the 
high temperatures contemplated. 
While the preferred embodiments of this in 

vention have been disclosed, it is to be under 
stood that the details thereof may be varied 
within the scope of the following claims. 

I cairn as my invention: 
1. The process of producing Soap, which corn. 

prises, forming a body of molten substantially 
anhydrous alkali in a closed chamber out of 
contact with the at losphere and gradually in 
Lroducing Sapotifiable laterials if) said Ody 
of Yo;i.e., E. kali l'i: ; lite Sys, 2 flighly it. 
hydro; etatral stag: is fi : Incci, £nci Co?ling the 
asulting soaps heigi'e (J.i.1 cii. 3 he sag.g. viiii. 
th: 3,3rn Osphere. 

* 3 killig Suá) in a sing 8 coil 
i' CSI:)iis, fois is 3. 
nialis' sinhydrous glkali, 
3dy out of contact with, 
22lly introdi cing saponi 

fible raterial: it to 5, aid body while maintaining 
the texperature?; of said body above the melt 
ing point of ti: Si:Startially anhydrous soap 
produced, contining tha a?idition of said sac. 
ponifiable material util & body of shstartially 
neutral moltex annydrous soap is prodiced, 
thereafter adding Water to said body of role:: 
soap, and Withdrawing steam therefrom until 
the soap is cooled and a definite amount of wa 
ter remains thereit. 

3. The process of making soap, which con 
prises, introducing molten anhydrous caustic ai 
kali into a reaction chamber to form a body of 
molten anhydrous alkali therein, gradually in 
troducing sufficient Saponifiable material into 
said reaction chamber to cause the same to re 
act with said alkali and produce substantially 

5 neutral soap, maintaining a vacuum in said re 
action chamber during the introduction of said 
saponifiable material, maintaining the tempera 
ture in said reaction chamber sufficiently high to 
cause the resultant soap to be in molten anhy 
drous condition, withdrawing a portion of said 
anhydrous soap from said reaction chamber, in 
troducing additional anhydrous molten alkali, 
and successively repeating said process. 

4. The process of making soap and recover 
ing substantially pure and anhydrous glycerine, 
which comprises, forming a body of molten an 
hydrous caustic alkall in a reaction chamber, 
producing a vacuum in said chamber, gradually 
introducing saponifable materials consisting es 
sentially of glycerides of fatty acids in an amount 
sufficient to produce substantially neutral soap, 
heating said reaction chamber during the for 
mation of said soap to a temperature to main 
tain said soap in substantially anhydrous molten 
condition and liberate glycerine vapors, with 
drawing glycerine vapors from said reaction 
chamber? and condensing the same to form liq 
luid, substantially anhydrous glycerine at a rate 
sufficient to maintain said vacuum in said re 
action chamber. 

BENJAMN H, THURMAN, 

  

  

  


