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The present inventlon relates to the art of
soap making. An object of the invention hasbeen
to reduce the time consumed in the soap making

.operation, with resulting reduction In processing

equipment and amount of material held in proc-
ess. In accordance with the present invention,
the time required for the soap making operation
is reduced from a period of several days, to a
period of one hour or less, and preferably to a
period of approximately 20 minutes.

An important object of the invention has been
to reduce the cost of the soap making operation

. by reducing the heat requirements of that oper-
ation. In prior art soap making operations, the
materials are mixed together by passing live
steam through the fat and lye, to effect mixing
thereof and reaction. Much of the heat so ap-
plied is lost by reason of the evaporation of the
steam. In the practice of the present invention,
this waste is avoided by effecting the mixing op-
erations by enclosed mechanical means, instead
of using steam to accomplish mixing.

Another disadvantage in the practice of prior
art processes of soap making lies in the fact that
dificulty is encountered in obtaining a soap of
exactly the desired constitution. Since the mix-
ing step is accomplished by passing steam through
the fat and lye, a variable amount of steam will
condense during the course of the mixing step.
The result Is that kettles of soap, produced from

.. 1{dentical raw materials, will differ materially in
the proportion of water, salt, glycerine and caustic
soda which they contain. The variations in the
proportions of these ingredients cause variations
in the texture and other characteristics of the
finished soap. An important object of the present
invention hes been to avold this difficully by
adopting a uniform procedure in connection with
the soap making operation, involving incorpora-
tion into the soap of carefully controlled and uni-
form proportions of various soap constituents.

A further object of the invention has been to
avoid the necessity of the so-called “fitting” step
heretofore used by soap makers as a finishing step
to effect removal of remaining dirt, caustic soda,
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from 8 reading of the following description in -
the light of the attached drawing, in which the
single figure is a flow sheet illustrating a pre-
ferred embodiment of the practice of the in-
vention.

The invention will first be described with ref-
erence to the manufacture of soap from a source
of fabt consisting of approximately 759% tallow
and 25% cocoanut oil. It is to be understood,
of course, that this form of description is adopted
solely for the purpose of convenience, and that

- the invention is not to be limited because of spe-
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cific description of the specific conditions pecu-
liarly applicable to the manufacture of soap from
such a mixture. .

The mixture of tallow and cocoanut oll is heated
to a temperature of approximately 185° F. The
heated fat is then pumped from container 10 by
pump {{ to a mixer 12, which may be of the multi-
stage type.

Simultaneously with the passage of fat through
the mixer 12, 1ye, or other saponifying reagent,
i§ passed from container 13 to the mixer 2, The
saponifying reagent used In this step is partly
spent Iye from g preceding soap-making oper-
ation, as will be more definitely explained herein-
after. Since the partly spent lye is relatively
dilute (for example, between 13 and 15° Bé.),
by reason of the fact that it contains a large
quantity of water resulting from a prior saponify-
ing step,-and that it contains also glycerine and
other impurities, it is desirable that this Iye be

_ strengthened by incorporation of a certain

[+
<

amount of stronger lye therewith. Thus, fresh

5 lye from container 14 may be mixed with spent

- lye in container 3, or may be vontinuously passed
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glycerine and other impurities from the soap me-

terial resulting from the “strong change.” This
“Atting” step involved separation of a phase
called “nigre” from the soap-containing mixture
resulting from the “strong change.” In the prac-
tice of the present invention, this “fitfing” step is
in most cases unnecessary.

Further objects and advantages of the inven-
tion, and the manner in which the above, and
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in desired proportion into the flowing stream of
lye from container 13, as illustrated. The con-
centration of the mixture of lyes so produced is
preferably sbout 30° Bé. "A stream of saponify-
ing reagent from containers {3 and/or 14 is con-
tinuously passed by pump (5 into the multi-stage
mixer 2.

The pumps (1 and 15 are preferably similar to
the metering and pumping units, respectively, of
the proportioning equipment illustrated and
claimed in the U. S. patent to Jones 2,009,890.
By employing this type of proportioning appara-
tus it is possible to effect adjustment of the ratio
of lye to fat by a simple adjustment correspond-
ing to adjustment of the screw 10 or 81 illustrated
in Figures 4 and 7, respectively, of the patent
drawing of that patent. The quantity of lye in- -
troduced into the mixer 12 Is preferably just

such further objects, are attained, will be obvious 55 about sufficient, if all of the lye were ufilized ip
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the saponifying reaction, fo saponify all of the
fat; i, e, it is approximately a stoichiometric
equivalent of the fatty acid content of the fat
under treatment. The temperature rise after
commenczment of the reaction between the
saponifying reagent and fat, if the initial tem-
perature is approximately 185° F., will ordinarily
be of the order of approximately 30° F.-

The mixing operation performed in the first
stage of the multi-stage mixing operation may
be accomplished by any well known type of mix-
ing action, i. e., this mixing operation may be per-
formed by a high speed mechanical agitator, by
baflles, by atomizaticn, by turbulent flow, or by
orifices.

After a substantial quantity of soap has been
formed by reaction of alkali upon the fat in the
mixer (2, the reaction mixture will be a viscous,

<
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plastic mass, and continued intimate mixing of

the ingredients thereafter becomes more difficult.
The stages of the mixer {2 subsequent to the
first stage therefore employ a compound mixing
action, since it is highly desirable that continuted
thorough mixing be accomplished at this time,
Such action involves agitation with a unitary agi-
tating element having at least 2 separate types
of motion, such as planetary rotation of the axis
of the agitating element during independent ro-
tation of the element about such moving axis,
Alternatively, such compound mixing action may
involve rotation of two or more agitating ele-
ments or arms in opposite directions, to effect
general turbulence of the plastic mass.

The fat is first thoroughly mixed with lye in
the first three compartments of the mixer (2.
Such a mixing operation will ordinarily consume
between 5 and 20 minutes, and at the conclusion
of this mixing operation, most of the lye has be-
come neutralized by reaction with the fatty acid
of the fat. At this stage of the mixing operation,
the soap-making mixture is a fairly homogeneous
mass. It is necessary to effect “graining” of this
mass before separation of the soap from other
ingredients of the mixture can be accomplished;
i, e., it is necessary that the soap particles be
precipitated from aqueous solution and caused to
agglomerate to a certain extent in order to pro-
duce two separate phases, consisting respgctlvely
of a solution of water in soap, and a so-called
agueous spent lye phase containing glycerine and
both soluble and insoluble impurities. A salt so-
lution, at approximately the temperature of the
mixture, is continuously proportioned from con-
tainer 16 by a pump {1 into one of the later
stages of the mixer 12, the fourth stage as il-
lustrated. A suitable salt solution for use in this

connection consists of a 16% solution of sodium-

chloride. Such solution should be added in suf-
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ficient quantity to bring the aqueous phase in the -

mixer 12 up to a salt concentration of approxi-
mately 13 to 15%, since it is found that best
graining results are obtained when the aqueous
phase reaches a concentration within these lim-
“its. In any case, it has been found that the salt
content of the aqueous phase resulting from ad-
dition of the salt solution from container 16 to
the multi-stage mixer {2 should be between 10
and 20%. A compound mixing action is used in
the stages of the mixer 12 in which the salt
solution Is incorporated in the soap mixture, just
as in the later stages of the lye mixing operation.

After incorporation of the salt solution, the
mixture is aged for a period varying between 1
and 10 minutes. The mixture is agitated quite
vigorously during this aging operation, in order
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to obtain the desired graining or precipitation ot
the soap and to insure the uniform distribution
of the grained soap of the mixture as it passes to
the succeeding step of centrifugation. T

The grained soap mixture {s passed ( preferably
continuously) from the multi-stage mixer (2 to
a centrifugal separator 18, The céntrifugsl sep-
arator may be of any type designed to effect con-
tinuous stratification of the aqueous and soap
phases formed in the mixer {2 from each other,
and g separate discharge of these stratified con-"
stituents from the centrifugal. Thus, a cen-
trifugal operating upon the principle of con-
tinuous discharge of the lighter soap phase under
liquid balance against the heavier agueous phase,
contalning glycerine, dirt, etc., may be employed.
In case & centrifugal of this type is employed,
hot water is preferably introduced directly into
the cover of the centrifugal into which the soap
phase is discharged, in order to dilute the soap
promptly and assist in its removal.

The centrifugal separator 18 may also include
peripheral openings through which separafed
solid matter may be discharged separately from
the soap and aqueous phases during continuous
and separate discharge of said soap and aqueous
phases, respectively,

The soap phase discharged from this machine
is diluted with an aqueous liquid in sufficient
quantity fo form a water solution of the soap.
When brought to this condition, the diluted soap
Is sufficiently liquid to permit of pumping and
intimate incorporation and mixing of further
saponifying reagent therewith. The soap strati-
fied in the centrifuge I8 is a grained soap, and
the individual grains have relatively hard outer
surfaces which resist incorporation of saponify-
ing reagent, It is necessary that- this’ grained
soap be intimately mixed with water, in order
that thesé protective surfaces may be broken
down so that the subsequently added saponifying
reagent may mix with, and saponify, the fat
which would otherwise be protected by the hard
outer surfaces referred to.

As pointed out above, in case a centrifugal sep-
arator operating on the liquid balance principle
is used, the water mixed with the soap at this
stage may be incorporated by feeding hot water
into the centrifugal cover into which the soap is
discharged. In any case, it is desirable, for the
reasons pointed out above, that water, or a dilute’
solution of lye, be intimately mixed with the soap
phase discharged from the centrifugal 18, and
such intimate mixing is preferably accomplished
promptly after discharge of this soap from the
centrifugal; i. e., within a few minutes after such
discharge. Water from container 19 is continu-
ously passed by pump 20 into confluence with
soap passing from centrifugal 18, and pumped by
pump 21 into the mixer 22. This mirer will, like
the later stages of the mixer 12, be of a-type hav-
ing a compound mixing action. The ratic of
water to soap is preferably controlled by meter-
ing apparatus of the same type described above
with respect to pumps {1 and {5, as is the pro-
portioning of all of the various constituents add-

-ed to the soap-making mixture during the prac-

tice of the steps of the process to be described
hereinafter. -
The soap-containing material discharged from
the mixer 22 is passed continuously to a multi= -
stage mixer 23, where it i5 mixed with a strong
saponifying reagent, such as lye of approximately

'30° B&. concentration from container 24, A

quanlity of lye from contalner 24 sufficient to
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complete the saponification’ of the fat content -

.of the soap mixture passed from mixer 22 1is
added directly to the first stage of the mixer 23
through pump 25. Each of the stages of the
mixer 23 preferably employs a compound mixing
action such as described sbove with respect to
the later stages of mixer {2, The first operation
performed in the mixer 23 is completion of the
saponification of the fat passed to this mixer.

After this saponification has been completed,

it is necessary that the mixture be again grained

in order that efficlent washing may be accom-
plished, and soap separated from saponifying re-
. agent, glycerine, dirt, etc. This graining opera-
tion is accomplished by adding further charges
of the saponifying reagent (e, g., Iye as discussed

3

phase passed by pump 3{ into the mixer 30. The
mixture of neat soap and nigre formed In the

“mixer 30 is next passed to a centrifugsl sepa-
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above) through pump 26 to the advanced stages

of the mixer 23. This additional strong lye serves
to convert the plastic mass existing in the first
stage of the mixer 23 into separate phases, just
as does the addition of salt in the advanced stages
of mixer 12. Most of the salt and glycerine con-
tained in the soap is dissolved in the aqueous

phase, and the addition of & further quantity of

strong lye for graining thus has the further ad-
vantage of effecting removal of practically all
of these residual impurities from the soap. As il-
lustrated in the flow sheet, the additional lye
may be added for graining in three separate in-
crements in three successive stages of the mixer
23, end I have found that best results are ac-
complished by such gradual or incremental ad-
dition of the graining solution, Violent mixing is
continued in every stage of the mixer 23, in order
that & fairly uniform mixture may be delivered to
- the centrifugal 21.  The grained soap-contain-
ing mixture discharged from the mixer 23 is next
pessed to & centrifugal separator 27, which may
be a machine of any of the {ypes described above
in connection with the centrifugal 18, Partially
spent lye, containing some glycerine, salt, etc., i3
discharged as the heavier phase from the cen-
trifugal 21 and is reurned to the container {3 for
blending with stronger lye and use in the initial
saponifying step in the mixer {2 in the treatment
of further fat to be saponified, as described above.

The soap discharged from the centrifugal 27,
as the lighter phase, will, in most cases, be at
least as good in quality as nest soap produced by
prior art processes, even after the performance
of the conventional step of “fitting” with water
performed in connection with such prior art proc-
esses. A subsequent step of “fitting” will there-
fore be unnecessary in most cases in the practice
of the present invention, since the two centrifugal
separating steps remove from the soap, constitu-
ents which must be removed by the “fitting” step
in prior art practice. In cases in which it is de-
sired to produce & soap of unusually high quality
in the practice of the present invention, & step
of “ftting” will be employed. This may be ac-
complished by mixing the soap phase separated
from the centrifugal separator 271 with water,
Sufficient water (e. g., 20-30%, based on the
weight of the soap) is added to this soap phase to
cause the soap-containing material to undergo
s transformation which permits later separation
into a nigre phase and a neat soap phase respec~
tively. A part of the water added to effect such
transformation may be passed from container 9
into the soap-discharge cover of centrifugal 27
to assist the discharge of the soap phase from
this centrifugal. The remainder of the water
may be pumped from container 28 by pump 29

into & mixer 30, where it is mixed with the soep
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rator 32, which may be of any of the types de-
scribed ‘above with respect to centrifugal sepa-
rators (8 and 27, o :

The neat soap phase discharged from' cen-
trifugal 32 may be continuously diluted with
sodium silicate, perfume or other constituents
desired in the finished soap. This may be accom-
plisheéd by passing the substance to be mixed with
the neat soap from contalner 33 into mixer 34 by

‘purnp 35. The mixer 34 is preferably & compound

mixer, and the neat soap is continuously pumped
through this mixer by pump 36. The neat soap
mass discharged from the mixer 34 may then be
passed through coolers, extruders and cutters, in
well known manner, :

In the above discussion, I have described
specific conditions for the manufacture of soap
from s mixture of fats consisting of tallow and
cocoanut oll. I have discussed the treatment of
such fats under preferred conditions, but it will
be understood that these conditions may vary
widely within the spirit of the invention. For
example, the temperatures may vary within con-
sidersble limits from those discussed above (pro-
vided the Initial temperature is sufficiently high
to cause rapld saponfication), as may also con-
centrations of reagents, time factors, and other

-conditions,

‘While the process has been described Speciﬂcal-
1y with reference to the manufacture-of a hard

* soap from tallow and cocoanut oill, it will be

3
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understood that practically any source of fat
heretofore used in kettle soap making may be em-
ployed. Thus, for example, cotion seed oil, palm
kernel, palm, or other oils may be advantageously
used. In case it iIs deslred to. produce a soft soap
by treatment of oils of lower molecular weight,

. & lower initial temperature than the temperature
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of 185° F. specified above as preferable for the
manufacture of hard soap, is employed. The
initial temperature even in the manufacture of
soft soaps, however, will ordinarily be in excess
of 150° I, . :

1t is possible to employ temperatures which are
very materially in excess of the temperatures
above Indicated as preferable. For example, a
reaction temperature which Is above the boiling
point of the aqueous phase of the soap-forming
mixture at atmospheric pressure may be used,
since the entire apparatus is under pressure suffi-
cient to maintain the aqueous phase liquid, even
at temperatures of 230° ¥. or above. If the ini-
tial temperature of the materials employed in
the process is unusually high (e. g., 210° F,, or
higher), it may be desirable to cool the mixture
during the course of the saponifying reaction.
This may be accomplished by providing cooling
coils in the mixers, and circulating a refrigerant

. through such coils, or it may be accomplished by

75

using & jacketed mixer, in which the refrigerant
circulates through the jacket. As & still further
alternative, the mixture may be cooled during the
course of the saponifying reaction by permitting
a part of the aqueous phase to evaporate, in
which case the latent heat of evaporation of the
removed portion of the aqueous phase absorbs the
‘heat of reaction, or at least a substantial part of
safd heat. Alternatively, this may be accom-
plished by Introducing the brine used for grain-
ing in the mixer (2, or the lye used for graining
in the mixer 23, at a temperature substantially
below the temperature of the mixture to which
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the graining solution is added. By cooling the
mixture in this way, the graining Is effected sl-
multaneously with the reduction of the tempera-
ture to the best temperature for centrifugation.
This feature of cooling the mixture prior to cen-
trifugation is claimed in my co-pending applica-
tion Serial No, 417,747, flled November 4, 1941.
The centrifugal separstors 18, 21 and 32 may
be of any type adapted to effect continuous sep-
aration of aqueous phase {rom soap. They may,
for example, be liquid balance separators, as dis-
cussed ebove, and they may be provided with pe-
ripheral openings adapted to be intermittently
opened to effect discharge of subsided solids dur-
ing continuous discharge of soap and aqueous

phase separately. Asa further alternative, a cen- -

trifugal separator of the type which eflects dis-
charge of the lighter soap phase under the in-
fluence of its own rotationsal inertla may be em-
ployed. Thus, & centrifuge such as that illus-
trated in the patent to Jones, 2,089,123, may be
employed, the soap phase being continuously dis-
charged from the machine through the skimming
nozzle 19 Mustrated in that patent. This feature
of discharging the soap under its own rotational
inertia Is claimed in my co-pending application
Serial No. 432,375, filed February 26, 1942.

An important feature of the invention consists
in the fact that the entire separation of aqueous
phase from soap is accomplished in an extremely
brief time in the centrifugal separators, with the
result that such separation occurs at a tempera-
ture which is practically constant. In the manu-
{acture of soap from the tallow and cocoanut
oll' mixture referred to above, for example, best
results are obtained when centrifugation is ac-
complished in the centrifuge 18 at a temperature
between 205 and 220° F., and the use of a centrif-
ugal separator for effecting prompt separation of
aqueous phase froin soap enables the temperature
to be held at exactly the desired point.

Instead of completing the saponification of the
fat by the treatment in the mixer 23, it may in
some cases be desirable to Introduce an addition-
gl treating stage in the process by duplicating
the elements 22 to 27 of the flow sheet, and effect-
ing only partial saponification in the mixer 23,
while completing the saponification in a subse-
quent stage of the treating operation, which. is
identical in general method of operation with the
. stage represented by the elements 22 to 27 of the
flow sheet. If such additional stage is employed,
it will preferably be arranged in counter-current
relationship with respect to the stage indicated
by the numerals 22 to 27; i. e., the partiaily spent
lye from the treating stage which Is subsequent
to the stage 22-—2T will be added to the fat to-
gether with the lye from container 24 in the stage
of the process preceding the stage in which such
lye is formed. It is even possible to divide the
treating step designated by the reference numer-
als 22 to 21 into three or more counter-current
treating steps, such as discussed above.

It is likewise possible to omit the steps of the
process {llustrated by the reference numerals 10
to 18, and effect complete saponification of the
fat in a single treating step in which the fat is
first saponified with lye, and thereafter grained
by the addition of a further quantity of lye, If
desired, the soap-contalning mixture resulting
.~ {rom such saponification and mixing, followed by
centrifugation, may be passed directly to a spray
drying apparatus in which it is discharged in dis-
persed form to effect evaporation of moisture and.
production of & spray dried soap,
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If desired, & suitable proportion of rosin or
rosin soap may be added to the soap-forming
materials at any suitable stage in the practice of
the process. Thus, for example, rosin or rosin
soap may be mixed with the neutral fat in the
container {0, or It may be separately added to the
mixture in the mixer {2, or to the soap-contain-
ing mixture discharged from the centrifugal (8.
Rosin soap may also be added to the sosp mate-
rial discharged from the centrifugal 27, or rosin
soap may be added in the mixer 34, .

It is important that particular sttention be
given to the concentration of lye employed in the
saponifylng and gralning operation performed
in mixer 23.

It i5 desirable that the caustic sodas added at
this point be In no case higher than 35° B&, con-
centration and best results have been obtained in
cases in which the lye was between 25 and 35° Bé.
In most cases the preferred concentration of lye
is just about 30° Bé. 1In any case, it is desirable
that the concentration and quantity of lye added
at this point be of such character as to produce,
when blended with the aqueous phase present in
the soap-containing mixture passed from mixer
22 to mixer 23, a lye having a concentration be-
tween 8 and 20° Bé. Idesal results have been ob-
tained in cases in which the total quantity of 30°
Bé. lye passed from container 24 to mixer 23 by
pumps 25 and 26 was approximately 14 of the
total quantity of agqueous phase contained in the
soap mixture passed to mixer 23, thereby pro-
ducing & lye in mixer 23 which was of approxi-
mately 12° Bé. concentration.

An important feature of the invention relates
to the temperature at which tha materials in
mixer 23 are maintained. I{ has been found
that, when the mixture is maintained at a tem-
perature below 200° F., and preferably between
150° F. and 200° F., & much more thorough re-
moval of glycerine, lye, dirt, and other unde-
sired constituents occurs in the centrifugal sep-
arator 21, than in cases in which higher mixing
and separating tfemperatures are employed.
This phenomenon is exactly the opposite of what
one might expect, since, as a general rule higher
efficiency of separation is obtained at the re-
duced viscosities obtained by increased tempera-
ture. Thus, an important feature of the inven-
tion consists in the discovery that, by operating
at a8 temperature substantially below that em-
ployed for the ‘strong change' of conventional
kettle soap making, very greatly impraoved sep-
arating results are obtained in the practice of the
present {nvention.

‘The manner in which the objects of the inven-
tion have been attalned will now be apparent.
It will be evident that the total quantity of equip-
ment required for the processing for manufacture
of a given quantity of soap per day will be but
a small fraction of the amount of equipment re-
quired in the prior art kettle soap-making proc-
ess. In the practice of the invention, the con-
stituents are passed through the various mixers
and to the various centrifuges through closed
apparatus under pump pressure, and the mixing”
operations are sccomplished entirely by mechan-
ical means. By reason of the use of closed con-
duits maintained full of liquid under pump pres-
sure, incorporsation of air with the soap pessing
to the centrifuges Is avoided. By reason of the
use of mechanical mixers, in place of mixing with-
live steam, as in the prior art, the variahle fac~
tor of condensation of steam in the mixture is
avoided, waste of heat by loss of steam is avolded,
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and soap of exactly the desired predetermined
constitution is produced. S :

The apparatus of the present {nventlon re-
quires very little space, and represents an im-
portant economy to the soap-maker in this con-
nection. ) )

. Ea:ample

Tallow, cocoanut oil and spent lye are passed
“through the apparatus {lustrated in the flow
sheet at such a rate that a mixture of 1500 pounds
tallow and 500 pounds of cocoanut oil are con-
tinuously mixed with 1250 pounds of 30° Bé. lye
(containing 298 pounds NaOH) in the continuous
reactor, during passage of further material, simi-
larly proportioned, through the apparatus.
These reagents are charged at 8 temperature of
approximately 185° F. and the heat of reaction
raises the reaction mass to 218° F. in the reactor.
At a point near the discharge end of the reactor,
where saponification 1s substantially completed,
1440 1bs. of 13.75% brine (containing 198 pounds
NaClD) is added. The brine is added at approxi-
mately 218° F, and the temperature of the mix-
ture {s-unchanged. The grained mass is charged
to the centrifugal, which discharges as a heavy
phase spent lye to the amount of 1770 pounds
(containing 221.5 pounds glycerine and 192.5
pounds NaCl). Simultaneocusly 2920 pounds of
partially saponified soap Is discharged. This
soap is mixed with 317 pounds of water and
charged to the second stage reactor, together
with 353 pounds of 30° Bé. lye (confaining 84
pounds NaOH). Both soap and caustic are
charged to the reactor at a temperature of 195°
¥. and maintained at that temperature in the
reactor. The lye is introduced into the reactor
‘at three or.iore points along the direction of
travel through it. The grained mixture from the
reactor is charged to the second stage centrifugal
from which is discharged as a heavy phase 794
pounds of partly spent lye (containing 70 pounds

NaOH). Simultaneously 2796 pounds of saponi-.

- fled and washed soap are discharged from the
centrifugal. The analysis of this soap is as
follows: : o

H:0 25%, NaCl 20%, NaOH .16%, glycerine 40%

Partly spent lye above referred-to is fortified with
456 pounds of 50° Bé&, Iye. (containing 228 pounds
NaOH), ylelding the same quantity of 30° Bé. lye
_ originally charged to the first step and is there-
fore returned for use at that point. Small
quantitles of salt with glycerine are also returned
with this lye, but for convenjence have been
ignored in the material balance.

Still further modifications will be obvious to
those skilled in the art, and I do not, therefore,
wish to be Imited except by the scope of the
sub-jolned claims.

I claim:

1, In the manufacture of soap, a continuous
process comprising thoroughly mixing a fat with
& saponifying reagent at a saponifying tempera-
ture for & brief period of time, adding a grain-
ing agent and passing the resulting soap-con-
taining mixture to & centrifugal rotor and there
subjecting said mixture to centrifugation to sep-
arate aqueous phase resulting from said mixing
and graining operations from the soap-contain~
- ing mass resulting from said operations, and con-
tinuously and separately discharging the soap-
contalning mass and agueous phase from the
zone of centrifugation, the mixture being vigor-
ously agitated after the addition of the graining
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agent to effect fine dispersion of the graining
sgent and meaintain the grained soap substan-
tially uniformly distributed in sald soap-con-
taining mixture and then promptly passed to said
step of centrifugation while sald grained soap is
still In said condition of substantially uniform
distribution, ‘ .

2. A process as defined in claim 1, in which the
soap-containing mass discharged from the zone
of centrifugation is mixed with a further quan-
tity of saponifying reagent and thereby sub-

_Jected to completion of the saponification reac-

tlon. and the resulting mixture is gralned by
additlod of a further quantity of saponifying
resgent and -agltated after completion of this
last-mentioned graining operation to maintain
the gralned soap in a condition of substantially
uniform distribution in the soap containing mix-
ture, and passed to a centrifugal rotor to effect
an additional step of centrifugation while sald
grained soap Is in sald condition of substantially
uniform distribution, and continuously dis-
charged from said additional step of centrifuga-
tion. . .

3. In the manufacture of soap, a continuous
process .comprising thoroughly mixing a fat with -
a saponifying reagent at a saponifying tempera-
ture for a brief period of time, thereafter adding
a2 graining agent and passing the resulting soap-
containing mixture to a centrifugal rotor and
there subjecting sald mixture to centrifugation
to separate aqueous phase resulting from said
mixing and graining operations from the soap-
containing mass resulting from said operations,

5 and continuously and separately discharging the

soap-containing mass and agueous phase from
the zone of centrifugation, the mixture being
vigorously agitated after the addition of . the
graining agent to effect fine dispersion of the
graining agent and maintain the grained soap
substantially uniformly distributed in said soap-
containing mixture, and then promptly passed
to sald step of centrifugation while said grained
soap is still in said condition of substantially uni-
form distribution. . . . —

4. A process as defined in claim 1, in which
said fat and saponifying reagent are passed un-
der super-atmospheric pressure through a closed
continuous mixing apparatus to the zone of cen-
trifugation during the steps of saponification and
graining. . . ) )

‘5. A process as defined in claim 1, in which
the saponification and graining operations are
accomplished by subjecting the fat and saponify-
ing reagent to intense mechanical agitation while
passing said fat and reagent under super-atmos-
pheric pressure through g closed mixing appa-
ratus to the zone of centrifugation.

6. In the manufactiure of soap, a process com-
prising thoroughly mixing a fat with a saponify-
ing reagent at a saponifying temperature, add-
ing & graining agent and promptly passing the
resulting soap-containing mixture to a centrifu-
gal rotor and subjecting said mixture to cen-
trifugation to separate squeous phase resulting
from said mixing and graining operations from
the soap-containing mass resulting from said
operations, continuously and separately dis-
charging the soap-containing mass and aqueous
phase from the zone of centrifugation, and con-
tinuously mixing the discharged soap-containing
mass with an aqueous liquid by injecting said
aqueous liquid into contact with sald soap-con-
taining mass as said soap-containing mass is dis-
charged from the influence of centrifugal force,
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whereby to mix said aqueous liquid thoroughly
with sald soap-containing mass, and thereafter
passing the mixture resulting from combining
said aqueous liquid with said discharged soap
away from the zone of centrifugation.

7. In the manufacture of soap, a continuous
process comprising thoroughly mixing the fat
with & saponifying reagent at a saponifying tem-
perature for a brief period of time, adding a
graining agent and vigorously agitating the mix-
ture after such addition to maintain the grained
soap substantially uniformly distributed in said

mixture, and promptly passing the resulting’

soap-containing mixture to a centrifugal rotor
while said grained soap is still substantially uni-
formly distributed and subjecting said mixture
to centrifugation to separate aqueous phase re-
sulting from said mixing and graining operations
from the soap-containing mass resulting from
said operations, continuously and separately dis-
charging the soap-containing mass and aqueous
phase from the zone of centrifugattion, mixing
the discharged soap-containing mass with an
aqueous liquid and thereby converting said soap-
contalning mass to 2 homogeneous condition,
thereafter mixing said homogeneous soap-con-
taining mass with & further quantity of saponify-
ing reagent and agitating the resulting mixture
to effect further saponification of said mass and
graining said mass, and subjecting the mixture
resulting from said further saponification and
graining to a further step of centrifugation to
remove aqueous phase from the soap-containing
mass resulting from said further saponification.

8. In the manufacture of soap, & process com-
prising mixing a fat with a saponifying reagent
at 8 saponifying temperature, separating agqueous
phase from the soap-containing mixture so ob-
tained, adding an agqueous liquid to the soap-
containing mass from which aqueous phase has
been so separated to convert said soap-contain-
ing mass to a homogeneous condition, continu-
ously subjecting the resulling homogeneous soap-
containing mass to further saponifying reaction
to complete the saponification thereof by mixing
with said soap-containing mass a saponifying re-
agent, and graining the saponified mixture by
adding further saponifying reagent thereto dur-
ing its flow to a zone of centrifugation vigorously
agitating the mixture after said further addition
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to maintain the grained soap substantially uni-
formly distributed in the resulting mixture, and
finally subjecting the saponified and grained
mixture to-centrifugation by passing said mix-
ture continuously to a rotating centrifugal ro-

‘tor while sald gralned soap is substantislly uni-

formly distributed, to effect removal of aqueous
phase from soap, and continuously discharging
sald aqueous phase and soap as separate efffuents
{from the centrifugal rotor.

9. In the manufacture of soap in & process in-
cluding continuous centrifugation of a mixture
containing grained soap and an aqueous phase
to separate the aqueous phase from the grained
soap and discharge the aqueous phase separate-
ly from continuously discharged grained soap,

the steps comprising continuously mixing an

aqueous liquid with the grained sosp as sald
grained soap Is discharged from the zone of cen-
trifugation, and thereafter passing the resulting
mixture of soap and aqueous liquid away from
said zone of centrifugation, :

10. In the manufacture of soap, & continuous
process comprising thoroughly mixing a fat with
a saponifying reagent at a saponifying tempera--
ture for a brief period of time, adding a graining
agent and passing the resulting soap-containing
mixture to a centrifugal rotor and there sub-
jecting sald mixture fo centrifugation to separate
aqueous phase resulting from said mixing and |
graining operations from the soap-containing
mass resulting from said operations, and con-
tinuously and separately discharging the soap-
containing mass and aqueous phase from the
zone of centrifugation and removing the soap-
containing mass so discharged away from the
centrifugal by promptly mixing sald mass, after
discharge from the zone of centrifugation, with
an aqueous liquid and passing the resulting -mix-
ture of aqueous liguid with the. discharged soap-
containing mass away from the centrifugal, the
mixture being vigorously agitated after the addi-
tion of the graining agent to effect fine dispersion
of the graining agent and maintain the grained
soap substantially uniformly distributed in said
soap-containing mixture, and then promptly
passed fo said step of centrifugation while satd
grained soap is still in said condition of substan-
tially uniform distribution.
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