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_ 5 Claims.
This invention relates. to saponification and
particularly to a continuous saponification proc-

ess whereby certain desired products of saponifi-
cation are continuously obtained.

One of the objects of the invention is to pro-

vide a continuous saponification process which

may be used for manufacturing soap and which.

is quicker and less expensive than processes here-
tofore used.

" Another object is to provide a continuous proc-
ess for the manufacture of soap by means of
which a desired amount of certain substances,
not produced by saponiﬂcatlon may be incor-
porated in the finished product.

Another object of the invention is to provide a
continuous process for making naphtha soap,

- which has a fewer number of steps than processes
heretofore used.

Still another object of the invention is to pro-
vide an anhydrous soap having a gel structure.

Another object of the invention is to provide a
naphtha soap with a larger proportion of naph-
tha than is contained in naphtha scaps hereto-
fore produced, and which has greater stability
than such soaps.

A further object of the invention is to provide
a continuous process for manufacturing lubricat--
ing grease.

Another object of the invention is to produce.

a stable anhydrous lubricating grease contsining
between 60% and 90% soap.

Another object of the invention is to provide a
process of manufacturing partial saponification
products such as glycerine mono- or di-stearate
or mone- or di-oleate.

A further object is to provide an apparatus in
which the above processes may be effectively car-
vied out.

The invention accordingly comprises the sev-
eral steps and the relation of one or more of such
steps with respect to each of the others, ‘the
apparatus embodying features of construction,
combinations and arrangement of parts, adapted
to effect such steps, and the products which
possess the characteristics, properties, and rela-
tion of elements, all as exemplified in the detailed

disclosure hereinafter set forth and the scope of

t{re ﬁgplication of which will be indicated in the
cla;

For a fuller understanding of the nature and
objects of the invention reference should be had

to the following detalled description taken in-

connection with the accompm:yinz drawings, in
which:

Fis. 1isa dlasrammatlcal representation of 58 8.

10

one form of apparatus for carrying on the proc-
ess of the invention; ’

Fig. 2 i1s a diagrammatical representation of &’
modified form of the apparatus of Fig. 1; and

Fig. 3 is a diagrammatical representation of
an alternative form of pe.rt of the appara.tus of
Fig. 2, .

Broadly the invention comprises heating sa-
ponifiable material and certain anhydrous alkalis
at relatively high temperatures in the presence

" of & diluent, then suddenly reducing the pressure

. on the mass to permit substantially instantane-
- ous evaporation of the diluent together with cer-
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tain volatile products of the saponification proc-
ess, removing the vapors, and collecting and
removing the solid matter thus produced. The
evaporation takes place according to the prin-
2iple of partial pressure distillation which per-
mits evaporation of the diluent and other vola-
tile substances at a lower temperature than would
normally be required. The process is made con-
tinuous by continuously spraying the hot sa-
ponified mixture into an atmosphere of reduced
pressure whereby the volatile matter is flashed
off and continuously removed; and the solid
material is also removed in a continuous manner.

The saponifying reagent msy be any alkali
used in the soap msking industry to produce
saponification of fats, oils and waxes. Sodium
or potassium hydroxide are most commonly used,
and I prefer to use the anhydrous product.

The diluent used in the process msay be any,
substance which is gubstantially inert to the
resctants and the products of saponification,
which is immiscible with water and the hydroxy
component of the reaction products, which bolls
at a temperature of less than 390° C. at the dis-
charging pressure and which forms & constant
boiling mixture with the volatile constituent or
constituents of the products of reaction. Among

. Such materials are kerosene, gas oil, paraffin oil,

parafiin wax, high boiling white mineral oils, and
diphenyl. Kerosene has been found particularly .
desirable and is preferred.

The improved saponifying process may best be
described in connection with the apparatus
shon in the drawings. Referring to Fig. 1 a
pair of containers or saponifying kettles {0 and
! are shown for receiving batches of the soap
forming materials. Each of these containers
may be provided with an agitator 12, driven by &
motor or other suitable means, and the two con-
tainers are connected by means of pipes 13 and °
{4 {0 a main pipe {8 leading to & spray chamber
Plpes 13, 14, and 18 are provided with valvel
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11, 18, and. 19, respectively, to control the flow of
-material therethrough. The contalners or sa-
ponifying kettles {0 and {f are each provided
with heating means, which may be in the form of

& hollow sheath 20 through which high pressure
steam, flue gases, “Dowthern,” hot oil, or other
heating medium may be passed in the direction
of the arrows by means of the inlet and outlet
connections 21 and 22, These containers are
open to the atmosphere, but are provided with 10
reflux condensers 23 to condense and return any

of the material which may vaporize in the sapon-
ifying kettles. The refluz condensers are cooled

by passing a suitable cooling medium through the
pipes 24 and sheaths 28, 16

The pipe 1§ terminates in 2 spray nozzle 28
within the chamber 6, so that the solution com-
ing out of the nozzle will be very finely divided.
The chamber $8 is provided at its upper end with
& large outlet pipe 27 which leads directly to a gg
condenser 28 of any suitable type, provided with
a cooling means, as, for.instance, water circula-
tion pipes 29, so that vapors passing up through
the pipe 27 are condensed in the condenser 23. A
pipe 80 leads from the lowermost point of the 28
condenser 28 to & container 81 which is provided’
to collect the distillate. I preferably desire to
maintain a vecuum in the cheamber (8, and for
this purpose I connect the top of the condenser
28 with a surge tank 32 and a steem jet ejector 20

" 88 by means of the pipe 84.. ‘

In some cases I may wish %o heat the ‘spray
chember {8, and for this purpose the chamber ig
provided with a sheath 38 having inlet and outlet

" ducts 86 and 87 for leading o suitazble heating g5
medium, such as one of thoee mentiocned above,

into and out of the shezth. ) o
" A pipe 88 is connected to the conteiner 8 af
& point about one quartsr of the gistance down
from. the top thersof, aiid this pipe is long enough 40
to provide a barometric leg to balence the re-
duced pressure within the container 2{, o as to
draw off any Uquid above the level of the con-
Section of the pipe with the container. Another
Pipe 89 i3 connected to the bottom of the con. 46
talner 31, and is provided with an upwardly ex-
tending loop 46, the uppermost pert of which
i3 glightly below the comnection of the pipz 88
with the conteiner 8. The uppermost part of
the loop 48 is provided with a vent pipe 4§ which 50
leads up to the condenser 28, and the pipe 28
is also provided with & vent pipe 22 which leads
to the condenser, so that liguld con flow out of .
the contailner 3¢ through the pipe 38 when the -
level of the liguid resches the connection of thay 98
pipe with the container, and through the pipe 38
when the level of the Mauid rises to such g point
that the wefght is suffeciend to balance the col-
umn of lquid.in the locop 89,

The lower end of the chember {6 is provideq 90
with conical walls, so that solid perticles formed -
in the chamber will move downwardly towsrds
the outlet 88 a¢ the bottom thereof, beneath
which is disposed o screw conveyor 44 driven by
& suitable motor 68, The srrengement is such ©6
that solid matter in the conveyor 44 will act us
Se segaé to maintein the vecuum in the chem-

r 18, .

In the operation of thig apparatus for the con-
tinuous production of 808P, eny suitable saponi- (0
fable materials may be placed in one of the con-
talners 10 or {1, say the container 18, together
with & suitable amount of an anhydrous saponi-
fying sgent which may be one of thoss men=
tioned above. The valve 17 is closed of this time 76

to prevent the mixture from flowlhg out. To
this mixture is added the diluent which should
be in sufficlent quantity to maintain a fluid
mass, : ;

. The container is then heated to a temperature
between 200° C. and 300° C., depending on the
boiling point of the diluent used, and the heat-
ing is.continued for a period of time until the

" desired amount of saponification has taken place.

During this time there is no loss by evaporation.
of any of the materials in the contalner since
any vapor which is formed therein passes up
into the reflux condenser 28 and is condensed’
and returned to the container, .
The amount of the diluent 15 variable and de-
pends on the particular diluent used and whether
or not it is desired to remove all of the glycerine. .
The amount can be calculated in accordangce
with the principle of partial pressure distilla- -
tion so that all or only & portion of the glycer-
ine is removed with the diluent when sprayed
into the spray chamber. XKerosene with a boil-
ing range between 220° C, and 286° C may bhe -

- used in equal proportions with the fat to remove

substantially all ‘'of the glycerine. In general,
the higher the boiling point of the diluent, the
less will be needeq,

The diluent, however, has another important
function: it serves to transmit heat uniformly
to all parts of the mixture during saponifica-
tlon, thus promoting homogeneous resction sud
preventing overheating at localized points which

-might cause charring of the soap. The fat dis-

solves in the diluent, and every molecule of fat
i1s thus in close proximity with the hegi-transe-
mitting diluent. '

When sufficient saponification has been pro-
duced in the container 18, the valves 17 and 10
are opened, permitting the mixtire to fow
through the pipe 16 and be sprayed into the

. chamber {6 from the nozzle 26. The material

delivered to the nozzle consists of o Auid gel of
soap in the diluent with glycerine in suspension.
Since the glycerine and the diluent are mixed -
together in this fuid gel as it is gprayed from
the nozzle, the boiling point of the mixture will
be lower than the boiling point of elther of the
materials. This is because of .the principle of
partial pressure distillation, the vapor pressure
of both materials combining to overcome the ex-
ternal pressure. As each small pasticle of the
lquid leaves the nozzle, therefore, distillation
oceurs substantially instantaneously, causing the
glycerine and diluent to flash into vapor which
passes out through the outlet pipe 27 of the
chamber 16 and into the condenser 28 where
condensation takes place. At the same time the
solid soap particles precipitate out and fall to
the bottom of the chember {6 where they pass
into the screw conveyor 44, from which they may
be delivered to suitable molds or pacizaging ap-
paratus.

“The distillate which collects in the coniainer
30 will be glycerine and the diluent. Since the
diluent is lighter than the glycerine it will rise
to the top; hence the diluent will be drewn o
through the pips 38, while the glycerine will be

.drawn off through the pipe 85. Before any lig-
‘uld will flow through the pipe 88 the head of

& column of lquid in the container 3¢ must be
greater than that in the coniainer side of the
loop 88, end since this portion of the loop 46
contalns heavier glyceririe and the container has

. the lighter diluent above the glycerine, the helght

of the loop 40 is slightly less then the helght of
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the liquid in the container 31, as maintained by
the level of the outlet thereof through pipe 38.
As the liquid continuously collects in the con-
tainer 31, it is continuously separated into the
diluent and the glycerine and the two are con-

tinuously drawn off through pipes 38 and 39, '

the barometric legs being necessary in these
pipes to permit the weight of liquid therein to
overcome the effect of the vacuum in the con-
denser 28, o

While the spray chamber {6 has been de-
seribed as being under a vacuum, it may, in some
instances, be maintained at atmospheric pres-
sure, or even at super-atmospheric pressure, de-
pending  upon - conditions in the saponification
kettle. If the saponification kettle is operated
under pressure, (and it may be so operated, if
desired), the spray chamber can be operated at
atmospheric or even higher than atmospheric
pressure, provided the sensible heat drop be-
tween the saponification kettle and the spray
chamber is enough to supply the latent heat nec-
essary to vaporize the volatile materials from
the soap. )

* Ordinarily, however, the saponification kettle
is operated at atmospheric pressure and the spray
chamber under vacuum. The temperature of the
spray chamber is maintained at approximately
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size to maintain a low vapor velocity and so pre-
vent soap particles from being carried out with
the vapor.

Under certain conditions I may desire to elimi-
nate the two saponification kettles 10 and it and
provide an apparatus by means of which the ma-
terials for the process may be fed continuously
into the apparatus without the necessity of alter-
nately filling and emptying the saponifying ket-
tles, as in the apparatus of Fig, 1. To this end
the apparatus of Fig. 2 may be employed. Here
the spray chamber {6, conveyor 44, condenser 28,
and container 3{, with the associated pipes and
connections, are the same as shown in PFig, 1.
However, in this case the saponifying materials
are fed through a long reaction tube 50 which
may be mounted at its ends for rotation and pro-
vided with suitable rotating means as for in-
stance an electric motor 51.. The tube 50 is pref-
erably mounted at a slight angle to the horizontal
so that materials fed into the upper end will
gradually pass towards the lower end as the tube
is rotated. Means is provided to heat the tube
50, and to this end a casing 52 is shown surround-’
ing the tube 50, and is provided with inlet and
outlet connections 53, so that a heating medium,
such as ohe of the materials mentioned above,

* might be passed through it. The length of the

the boiling point of the mixture of the glycerine -

and the diluent under the given vacuum. Usu-
ally this temperature will be maintained from
the mixture without additional heat. However,
if necessary the chamber {6 can be heated by
means of the sheath 35 through which the heating
medium is circulated. - If there is not enough
sensible heat drop available between the saponi-
fication kettle and the spray chamber, a tempera-
ture higher than the boiling point of the mix-
ture may be maintained in the spray chamber,
causing heat to flow from the heating medium
to vaporize the mixture of diluent and giycerine
from the soap. .

The saponifying kettles 10 and I{ are operated
alternately. When one is discharging intc the
spray chamber 16, the other is being filled and
heated to carry on the saponifying process, and
by the time the first is empty, saponification has
been sufficiently carried on in the second, so that
the valves for the second may be opened and
those of the first closed, to permit the saponified
mixture to flow out of the second kettle-and the
first kettle to be loaded again for repetition of the
aforementioned treatment.

With the arrangement described above, solid
soap particles entirely free, if desired, from glye-
erine and the diluent are continuously delivered
from the conveyor 44, when there is a proper ad-
justment of the various steps of the process. At
the same time glycerine is continuously removed
as a by-product, and the diluent may be recovered
for subsequent use. The time required for saponi-
fication depends on such factors as temperature,
degree of divsion of the hydroxide material, and
intimacy of mixing. Two saponification kettles
have been shown and should be sufficient to main-
tain a continuous spray in the spray chamber.
However, it will be understood that more of these
kettles may be connected to the system if found
necessary. ’

The soap may be delivered in a dry state or a
. sufficient temperature may be maintained at the
conveyor 44 to keep it in a plastic condition.
Such a condition will aid in maintaining the
vacuum in the chamber 16. ' '

The vapor outlet pipe 27 should be of sufficient
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tube 56 and the rate of rotation, as well as the
temperature thereof, are adjusted so that the ma-
terials fed in the upper end at a predetermined
continuous rate will be thoroughly mixed and
saponified to the desired amount when they reach -
the opposite end of the tube, whereupon the fluid
gel is fed into the pine 15 which delivers it to the
chamber {6 through the nozzle 26.

In some instances it is not necessary to rotate
the reaction tube 50, in which case the motor 5{
and driving mechanism may be omitted.

If g longer reaction time is desired, a greater
length of travel for the mixture during saponifica-
tion may be provided by the arrangement shown

.in Fig. 3, in which the reaction tube 54 is shown
coiled within the container 55, the latter being
provided with inlet and outlet connections 56
to permit the heating medium to be circulated
around the coiled tubing,

The proper functioning of the apparatus of
Figs. 2 and 3 will depend on the feeding of
measured quantities of the materials into the
reaction tubes 50 or 54. Any suitable measuring
devices, well known in the art, may be used for
this purpose. Motor driven piston pumps 57 and
58 have been indicated for feeding the liquid
saponifiable material and the liquid diluent re-
spectively, while a motor driven conveyor 59,
feeding from a hopper, has been indicated for
delivering a measured quantity of the solid hy-
droxide. These devices feed directly into the pipe
66 which is connected to the reaction tube of
either Fig. 2 or Fig, 3. The speed of the motors
may be adjusted to deliver each material at the
proper rate.

The saponification process using a diluent with
_the saponifiable material and the hydroxide has
been used before in g single batch process. The
soap produced by this known process has a por-
tion of the diluent remaining in contact with it
which has to be subsequently removed by wash-
ing with a solvent. The present invention elimi-
nates this washing step, the soap being completely
free from diluent, if desired. Also, in the prior
known batch process, a large amount of the dilu-
ent is necessarily provided, because, as partial

pressure distillation takes place, the diluent is
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- removed from the mixture and the mixture be-
comes continuously more viscous. In order to
insure the proper proportion of diluent towards
the end of the batch process, it is necessary to pro-
vide a large amount at the beginning. The pres-
ent continuous process of saponification uses less
of the diluent, because there is always the same
proportion of diluent, saponifiable material, and
hydroxide at the point where the distillation
takes place, as there is at the beginning. It is
only necessary, therefore, to provide sufficient
diluent to accomplish the desired purpose at the
moment when the liquid leaves the spray nozzle.

However, less of the diluent is required for
another reason. While the theoretical ratio of
the diluent to glycerine can be calculated for
any given temperature, this theoretical ratio is
very difficult to attain, especially in industrial
practice. The closeness with which this theo-
retical ratio is approached is dependent upon
such factors as rate of distillation, intimacy of
contact, and amount of surface exposed for dis-
tillation. 'While the diluent to glycerine ratio
can be improved in the batch method (. e. less
diluent per unit of glycerine) by increased agi-
tation, the actual ratio obtained is still much

- higher than the theoretical. I have found that
by spraying this soap gel into the spray cham-
ber, & much better ratio of diluent to glycerine
may be secured. This means less heat required

to. distill over a unit quantity of glycerine. Thus, .

while the theoretical ratio of diluent to glycerine
is more disadvantageous than under atmospheric
pressure, I have found that the ratio of diluent
to glycerine obtained by spraying into vacuum is
better than obtained by a batch distillation un-
der atmospheric pressure. i

The proportions of diluent to the soap making
materials may be adjusted so that all of. the
diluent is vaporized in the spray chamber and
passes into the condenser and is removed. How-
ever, if desired the adjustment of quantities may
be such as to leave g portion of the diluent in
the precipitated soap which falls to the bottom
. of the spray chamber 16. Because of this, the
brocess may be used for making special soap,
such as naphtha soap, which has a quantity of
naphtha in the finished product. In this case
naphtha may be used as the diluent, and a suffi-
cient quantity may be used and other conditions
- may be adjusted so that the soap particles fall-
ing to the bottom will have some of the naphtha
combined therewith. Stable naphtha soap may
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be made in this manner without any necessity .

for the additional step of adding naphtha, which
has been necessary heretofore, and with a great
deal larger percentage of naphtha than has been
considered practicable. With my process as much
as 40% of naphtha may be incorporated in the
soap. .
Soap greases may be made with the process of
the invention by adding lubricating oil to the
ingredients introduced into the apparatus. After
saponification has been completed in the saponi-
fication kettles 10 or {i of Fig. 1, or the tubes
50 of Fig. 2, or 54 of Fig. 3, the soap gel includ-
ing the lubricating oil is sprayed into the spray
chamber {6 whereupon the glycerine and volatile
diluent are vaporized and the soap and heavier
_oil will fall to the bottom as a grease. Greases
with from 60% to 90% of soap may be made
in this. manner.

As has been stated above, when the proper pro-
portion of diluent and soap forming materials
are provided, and the temperature and time of

60
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heating is sufficient, complete saponification may
be produced before the gel is introduced to the
spray chamber, However, I may change the pro-

.portions of the reactants to produce partial

saponification and then spray the gel into the
spray chamber. By this means I may produce
partial saponification products, such as glycerine
mono-stearate, glycerine di-stearate, glycering
mono-oleate or glycerine di-oleate.

A feature of the invention is the particular gel
structure of the soap which is produced by the
process. This gel structure gives the soap g fluffy
or spongy characteristic and makes it dissolve in
water much: quicker than soaps produced by other
processes. The reactive effect of the soap is
therefore speeded up. Because of this gel struc-
ture, the naphtha soap made by my process holds
more naphtha and holds the naphtha more
tenaciously, since each particle of soap ahsorbs
naphtha rather than being merely coated with
it. Lubricating grease made by this process is
more stable, since the soap holds the lubricating
oil more firmly and separation of the two is pre-
vented.

It has been stated that anhydrous alkali is pre-
ferred for the saponifying reagent. The presence
of water lessens the homogeneous heating effect
of the diluent, since water is not miscible with
the fat. It also requires more heat to vaporize
it and when vaporized with the glycerine, forms
a dilute solution of glycerine, so that where glyc-
erine is to be obtained as a by-product of the
process, the water must be subsequently sepa-
rated therefrom. Water-free glycerine may be
directly obtained from the present process if an
anhydrous reagent is used.

The diluent has been referred to as “substan-
tially inert” to. the reactants and the products
of reaction. To obtain a pure product with the
process operating at maximum efficiency, g com-
pletely inert %;iluent should- be used, but under
certain conditions some reaction between the dil-
uent and other ingredients may be tolerated.

It will be seen from the above description that
I have provided a process for making soap which
may be carried on continuously and which pro-
vides a soap of superior quality and at the same
time permits recovery of the by-products, The
process requires simple apparatus which is easily
set up and maintained.

Since certain changes may be made in carry-
ing out the above process and in the product, and
modifications effected in the apparatus for prac-
ticing the principle thereof, without departing
from the scope of the invention, it is intended
that all matter contained in the above descrip-
tion or shown in the accompanying drawings shall
be interpreted as illustrative and not in a limit-

ing sense. .
Having described my invention, what I claim

as new and desire to secure by Letters Patent is:
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1. The continuous process of saponification
which comprises the steps of mixing a saponi-

. fiable material, a saponitying alkali, and a vola-

tile diluent, heating said mixture to effect saponi-
fication, providing sufficient sensible heat to va-
porize the diluent and the hydroxy component of
the products of saponfication at a predetermined
pressure, - discharging the saponified mass in a
finely divided condition in a zone of lower pres-
sure, and flashing off the volatile constituents of
the saponified mass, thus precipitating the non-
volatile portions. _

2. The continuous process of saponification
which comprises mixing a saponifiable material, a
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saponifying alkall, and a volatile diluent, which
is substantially inert to said material and said
alkali and to the products of saponification and
is immiscible with water and the hydroxy com-
ponents of the products of saponification, con-
tinuously passing the mixture through a heated
re-acting zone to effect saponification, providing
sufficient sensible heat to vaporize the diluent

‘and the hydroxy component of the products of -

saponification at a predetermined pressure, and
continuously discharging the saponified mass in
a finely divided condition in & zone of lower pres-
sure.

3. The continuous Process : rof sapomﬁcation
which comprises mixing a'saponifiable material,
a saponifying alkali, and a volatile diluent which

is substantially inert to said material and said -

alkali and to the products of saponification and
is immiscible with water and the hydroxy compo-
nents of the products of saponification, continu-
ously passing the mixture through a heated re-

acting zone to effect saponification, .providing -

sufficient sensible heat to vaporize the diluent
anid the hydroxy component of the products of
saponification at a predetermined pressure, con-
tinuously discharging the saponified mass in a
finely divided condition in a zone of lower pres-
sure, and flashing off the volatile constituents of
the saponified mass, thus precipitating the non-
volatile portions.

4. The process of manufacturing soap which
comprises the steps of mixing soap making mate-
rials and a diluent which is immiscible with water’

~and substantially. inert to the said .materials and
5 the products of saponification and boils at a tem-
perature less than 300° C. at a predetermined
pressure, ﬁeatmg said mixture at a pressure high-
er than said predetermined pressure so as to pro-
duce saponification, continuously spraying said
10 mixtire into an atmosphere of said predeter-
mined pressure, whereby vaporization of the glyc-
erine produced by saponification and of the dilu-
_ent takes place and the soap produced by saponi- -
fication is solidified, continuously removing the
15 vapors so formed, and continuously collecting and‘
removing the solid soap.

5. The process of manufactunng soap Whmh
comprises heating a mixture of soap making
materials and kerosene to a temperature sufii-

20 cient to cause saponification and for a period of
time sufficient to produce the desired amount of
saponification, spraying the mixture continuously
in an atmosphere of reduced pressure and at &
temperature sufficient to cause vaporization of the
25 kerosene and the hydroxy compenent of the prod-
ucts of saponification, removing the vapors pro-
. duced by the spraying action, and collecting the
‘solid material formed thereby.
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