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This invention relates to a novel apparatus 

and process for treating fatty materials and in 
One of its aspects is directed to a novel appara 
tus and process for Saponifying fatty Substances. 
In its more specific phase the invention is par 
ticularly concerned with a novel process and 

One of the objects of this invention is to pro 
vide a novel apparatus and process for the con 
tinuous Saponification of fatty Substances and by 
which a high yield of glycerine is obtained. 

apparatus for Continuously saponifying fatty ma 
terials under high pressure and at high tem 
perature conditions. 
Continuous processes for the manufacture of 

Soaps have heretofore been proposed. They gen 
erally have consisted of mixing a fatty material 
and alkali at an elevated temperature, there 
after this mix, which has been partially con 
verted into soap is pumped through direct-fire 
heated reaction coils of relatively great length. 
From these coils the Saponified material together 
With the reaction by-products are released 
through a nozzle into a vaporizing chamber 
Where the Saponified material falls to the bot 
ton of the chamber and the glycerine, water 
and any other by-products present are flashed 
off. These processes have a number of disad 
Vantages, some of which are as follows: 

(a) The yield of glycerine is very poor, espe 
cially when compared with the maximum poten 
tial yield. This is in all probabilities due to the 
decomposition or oxidation of the glycerine 
caused by localized overheating of the saponi 
fied maSS. 

(b) The eficiency is low because the coefi 
cient of heat transfer from the hot direct-fire 
burner gases to the Zone of reaction is low and 
consequently it is necessary to maintain these 
gases at relatively high temperatures thereby 
causing local Overheating and requiring high fuel 
conSumption. 
This local overheating not only decreases the 

glycerine yield but also causes burnouts of the 
reacting pipes, necessitating periodic shut-downs 
of the System. With the consequent loss of time 
and cost in repairing and/or replacing of the 
burned-out parts. 

(c) The operational hazards are high, the re 
actions conduits are long and correct proportion 
ing of reacting materiais is difficult. These are 
due chiefly to the poor heat transfer character 
istics of direct-fire apparatus necessitating the 
use of long reaction conduits; extremely high 
pressures are required to force the mass through 
the conduit, and the conduit because of its length 
makes it practically impossible properly to use 
free fatty acids which develop extremely viscous 
Soap masses incapable of being forced through 
long conduits. 
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Another object of the invention is to oper 
ate the reaction conduits in the continuous man 
fuacture of Soap at Substantially lower and more 
uniform temperatures, thus increasing the life 
of the conduits and minimizing shut-downs as 
well as replacement and repairing of parts. 
Another object of the invention is to shorten 

materially the reaction conduit in the continuous 
production of Soap. 
Another object of the invention is to provide 

a continuous Saponification apparatus in which 
free fatty acids, as Well as fats, may be satis 
factorily treated. 
These as well as other objects and advan 

tages are secured by following the teachings of 
the present invention which includes the here 
inafter specifically described process of drawing 
from separate sources of Supply predetermined 
quantities of fatty material andi saponifying 
agent by means of a pumping System which may 
be accurately controlled to vary the ratio, when 
desired, of these materials drawn from these 
sources of supply. These materials are forced 
out of the pumping System and on the discharged 
side thereof they are intermingled and passed 
through a reaction conduit heated by a flowing 
liquid stream of a hot heat transfer medium 
which is pumped or in Some other manner posi 
tively moved over said conduit. Under these 
conditions the coefficient of heat transfer from 
the heat transfer medium to the conduit is of 
a very high order, and therefore the heat trans 
fer medium may be maintained at a tempera 
ture only slightly higher than the maximum ten 
perature to be attained by the mass which is to 
be Saponified. This results in a greatly enhanced 
yield of glycerine, because local overheating, with 
the consequent decomposition or oxidation of 
glycerine, is avoided. The heat transfer medi 
um is preferably one which is non-metallic, and 
Will not carbonize or appreciably decompose 
when used for this purpose. Although diphenyl 
oxide may be employed, I prefer to use the 
Salt mixture known as "HTS' and comprising a 
mixture of the following salts in the proportions 
indicated: NaNO2-40%, NaNO3- 7%, KNO 
53%. Moreover, the mass to be saponified may 
be elevated to a sufficiently high temperature in 
a relatively short length of conduit and the pres 
Sure required to force this mass therethrough is 

55 greatly reduced. 
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By following this method the mass to be sa 

ponified is raised to the requisite elevated tem 
perature even before Saponification is completed 
so that the reaction may proceed satisfactorily 
and so that the mass may be maintained in Such 
a condition of fluidity that it may readily be 
forced through the conduits. In order to assure 
complete saponification, this mass, after it leaves 
the heated conduits, may enter a holding cham 
ber where the reaction goes to completion. 
Thereafter the completely Saponified maSS may 
be discharged from the holding chamber into a 
vacuum chamber to flash off the volatile constit 
uents, and the resultant substantially anhydrous 
soap separated therefrom is discharged from 
this chamber. 

in practicing this invention, the starting ma 
terials which may be used include any suitable 
fatty material and a saponifying agent. The 
fatty, materials which may be employed, include 
any suitable oils, fats or waxes or combinations 
of the same which have heretofore been em 
ployed as soap stock, these substances being well 
known and need not be specifically enumerated 
herein. There also may be employed, instead of 
the oils, fats and waxes, any of the higher fatty 
acids or mixtures of Such acids, the metallic de 
rivatives of which are soap. The saponifying 
agents include the caustic alkalies such as NaOH, 
KOH and the like. If soaps other than alkali 
metal soaps are desired, the oxides or hydroxides 
of the desired metals may be used as saponifying 
agentS. 

instead of saponifying fatty materials, this in 
vention may be employed for other purposes, ex 
amples of which are fat Splitting and the pro 
duction of degraded glycerides employing fats 
and glycerine. 
The invention comprises the several stepS and 

relation of one or more steps with respect to 
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i) 
each of the others, and the apparatus embody 
ing the features of construction, combination of 
elements and arrangement of parts which are 
adapted to effect such steps. All are exemplified 
in the following detailed disclosure, and the Scope 
of the invention will be indicated in the claims. 

Referring to the drawing, the Single figure is a 
view in side elevation partly in cross section and 
partly diagrammatically of an apparatus em 
bodying the investion. 
According to the invention, there are provided 

a plurality of tanks 0 and i 1 respectively con 
taining fatty material 2 to be saponified and an 
aqueous Solution 3 of an alkali such as NaOH. 
The Solution 3 may be of any desired concen 
tration. The tank ?o containing the fatty ma 
terial f2 therein may have coupled therewith a 
heating device for rendering and maintaining 
Said fatty material molten in the event the fatty 
material is Solid or Semi-solid at room temper 
ature, For this purpose there is provided a re 
sistor 4 adapted to be energized by a suitable 
Source of E. M., F. The molten fatty material 
12 and the aqueous alkali solution 3 are drawn 
out of the respective tanks 0 and in appropri 
ately proportioned quantities by pumps 5 and 
6. The pumps 5 and 6 may be interconnected 

by a variable speed drive 7 to vary and control 
positively the ratio of output from these pumps. 
Any type of proportioning pumps which are 
adapted to have the ratio of pumped material 
varied and to maintain a positive output control 
Inay be used, 
Connected to the discharge sides of the pumps 
5 and 16 are the respective conduits 18 and 9. 
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2,862,734 
The conduits 8 and 9 are of appropriate length, 
their discharge ends terminate in openings at the 
top of a mixing chamber 20 and conduct the fatty 
material 2 and the aqueous alkali 3 to the mix 
ing chamber in the course of the preheating of 
these components as they pass therethrough. 
Mounted on the top of said mixing chamber 20 is 
an electric motor 2 having a drive shaft 22 ex 
tending into saidi chamber 20. The shaft 22 nas 
a plurality of vertically spaced mixing blades 23 
keyed to the shaft 22. 
A conduit 24 of appropriate length has one end 

thereof connected to mixing chamber 20 at an 
outlet opening therein near the bottom thereof, 
and its other end is connected to the top of a re 
tention chamber 28 at an inlet opening therein 
at the top thereof. The conduit 24 may consist 
of a plurality of straight pipe lengths or sections 
25 arranged vertically or horizontally and con 
nected to each other by elbows 26. 
Located below the retention chamber 28 is a 

vacuum tank 29. A conduit 30 has one end 
thereof connected to chamber 28 at the discharge 
opening in the side thereof and near the bottom 
of said chamber. The other end of conduit 28 
extends through the inlet opening in the side of 
tank 29 and near the top thereof, and terminates 
in a nozzle 3 having a restricted Opening 
through which the material emanating there 
from is at super-atmospheric pressure and is 
atomized or broken up into a number of streams 
of small particles. 
This material is projected against a side of the 

vacuum tank 29 at such velocity that in the case 
of soap, the glycerine, water vapor and other 
by-products become separated from the soap 
particles which drop to the bottom of the vacuum 
tank 29 and the by-products, in the vapor phase, 
pass out of the tank 29 and into the conduct 32 
where they are recovered. The tank 29 has an 
open lower end communicating with a horizontal 
ly disposed hollow conveyor and cooling tube 33, 
terminating at one end in a hopper 34 located 
directly under the bottom of tank 29 and de 
mountably secured thereto and terminating at its 
other end in a screen discharge orifice 35 which 
may be closed by a slide gate 36. A conveyor 
screw 37 is located in a conveyor tube 33, and is 
driven by an electric motor 38. A drive shaft 39 
extends through the top of tank 29, has keyed 
thereon one or more paddle blades 40, and is 
driven by motor 4f supported on top of tank 29. 
Jackets 42 surround the sections 25 of conduits 

24 and are connected to each other by short pipes 
43. Jackets 44 surround sections of conduit 9, 
are connected to each other by short pipe 45 and 
to the end jacket 42 closest thereto by pipe 46. 
Jackets 48 surround sections of conduit 8 and 
are connected to each other by short pipe 49. 
The jackets 44 and 48 are connected to each other 
by short pipe 50. A heater 52 has a pipe 53 ex 
tending out of the side thereof near its top. The 
heater 52 may be direct fired as shown for heat 
ing the contents therein. This pipe 53 com 
municates with said heater 52 and the end jacket 
42. A receiving chamber 54 has an Opening in 
the top thereof through which extends a dis 
charge pipe 55 connected to the end jacket 48. 
A pump 56 is located in chamber 54 and is 

driven by motor 57 mounted on the top of cham 
ber 54. A discharge pipe 58 is connected to the 
discharge side of pump 56, extends through the 
side of chamber 54 and terminates in the side of 
heater 52 and near the bottom thereof. The 
conduits 8, 9 and 24 as well as the respective 
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through a reaction conduit, holding chamber and 
into a reduced pressure chamber in the aforesaid 
sequence and supplying heat to said reaction con 
duit by moving thereover a heat transfer medium 
comprising approximately 40% NaNO3, 7% 
NaNO3 and 53% KNO3 and maintaining Said heat 
transfer medium at a temperature above 290 F. 
and below 1000 F. 

2. A process for the continuous manufacture of 
soap comprising moving a fatty material and a 
saponifying agent in predetermined quantities 
through separate conduits from separate sources 
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of supply to a mixing chamber, mixing said fatty 
material and Saponifying agent, moving said mix 
through a reaction conduit, holding chamber, and 
into a reduced pressure chamber in the order 
narled, supplying heat to all of said conduits by 
moving thereover in liquid form a heat transfer 
medium maintained at a temperature between 
about 550° F. and 650° F., said medium compris 
ing approximately 40% NaNO2, 7% NaNO3 and 

ROBERT W., WARD. 
10 53% KNO3. 


