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The present invention relates to a process for 
treating fatty materials and, more particularly, 
to an improved process for preparing fatty acid 
esters and for producing soap therefrom. 

Soaps have been made from time immemorial 
by saponification of fats and oils. The saponiii 
cation is generally'carried out by intimately mix 
ing such fats and oils _.with ‘alkaline agents in 
such proportions as are readily determinable by 
those skilled in .the art. The mixture isheated 

forming soap and glycerine. After 
completion of the reaction, the soap is commonly 
salted out, leaving glycerine in solution which is 
thus separated from, the soap. If more of the 
glycerine is to be removed, successive‘ washings, 
resulting in considerable aqueous dilution of the 
glycerine, 
a crutcher, where it is mixed with any desired 
adjuvant material, and may then be framed or 
dried, plodded and cut, or run in a plastic condi 
tion to steel rolls for ?aking. The ?akes may be 
left in this condition or may be ground. The 
plastic soap may also be forced through a nozzle 
in a spray tower to form beads or other ?nely 
divided particles. Continuous or semi-continuous 
processes of soap-making have been provided, but 
high temperatures and/ or numerous washings are 
also employed in these for removing glycerine 
from the soap. 
Recently, it has been taught to split fats or oils 

by hydrolysis with water to obtain free fatty acids, 
and then to saponify these acids. Free acids re 
act very quickly and vigorously with alkaline 
agents, as compared with the long process of 
saponifying fats and oils, but it is diflicult to con 

must be employed. The soap is put in I 
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trol the reaction and the condition of the product . 
at this speed. Contact of unpuri?ed free fatty 
acids, particularly unsaturated acids, with air, 
even at moderate temperatures, causes the forma 
tion of dark oxidation products which tend to dis 
color soaps. Furthermore, the use of free acids 
requires that expensive, corrosion-resistant equip 
ment be employed. ' 

In the prior art, it has been taught that these 
various disadvantages can be obviated by reacting 
a fat or fatty oil with an alcohol in the presence of 
a small-amount of an alcoholysis catalyst to pro 
duce esters of the fatty acid and glycerine, sepa 
rating the esters from the glycerine, and reacting 

Y By the 

processes employed, the glycerine can be recov 
ered in a relatively concentrated and substantially 
anhydrous condition, and soap can be produced 
from the fatty acid esters by a lower temperature 
process. However, the methods of alcoholysis 
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certain disadvantages. 
described by the prior art have themselves had 

Thus, after alcoholysis 
with methanol, the reaction mixture was settled 
and a lower glycerine layer was withdrawn. The 
glycerine contained dissolved methyl alcohol 
which in turn kept some of the methyl esters in 
solution in the lower layer. Moreover, the upper 
layer contained some dissolved glycerine along 
with the methyl esters and alcohol. This required 
separate working up of the two layers. When 
ethyl or higher. alcohols were ,used for the alco 
holysis, separation, of the glycerine was ‘not im 
mediately obtainable,v and the prior art taught 
to wash out alcohol and catalyst with water to 
effect the separation. Furthermore, the recov 
ered unreacted alcohol had to be dehydrated 
before reuse. 

It is an object of the present invention to pro 
vide an improved process for reacting fatty glyc 
erides with an alcohol to produce substantially 
quantitative yields of fatty esters and glycerine 
while removing unreacted alcohol in substantially 
anhydrous condition. 

It is another object of this invention to provide 
a new method for rapidly and economically pro 
ducing alkyl esters from fats and fatty oils. 
Other objects and advantages of the invention 

will be apparent from the following description, 
taken in conjunction with the accompanying 
drawing, wherein: I 

Fig. 1 is a vertical sectional view, partly dia 
gra'mmatic, of an apparatus adapted to carry out 
the process of the present invention; and 

Fig. 2 illustrates a similar view of a modi?ca 
tion of this apparatus for carrying the process 
of’ the invention into practice. 
According to this invention, a fatty glyceride is 

contacted with an alcohol in the presence of an 
alkaline alcoholysis catalyst for a relatively short 
time, and the mixture may be kept at room tem 
perature Or may be heated during a few minutes’ 
interval to obtain-rapid alcoholysis. The temper 
ature is increased to vaporize unreacted alcohol, 
but preferably only to a temperature insuf?cient 
for substantial reversal of the reaction in the 
absence of the alcohol. It is a surprising feature 
of the present invention that, under proper tem- . 
perature control, one of the reactants (via, the 
alcohol) may be removed-from the reaction mix 
ture before washing out the catalyst without forc 
ing the reaction to go in the reverse direction to 
any substantial extent. The theory of operation 
for this seeming exception to the'law of mass 
action is not fully understood as yet, but the 
process of the invention has notable advantages 
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over the prior art methods described supra. 
According to the present invention, the unreacted 
alcohol is removed in a single distillation and, 
moreover, in substantially anhydrous condition. 
Furthermore, since the residue contains substan 
tially no alcohol as a common solvent for the 
glycerine and the alkyl esters, a sharp separation 
can be obtained upon settling the residue. 
After removal of the unreacted alcohol, the res 

idue is allowed to settle out, and glycerine, which 
separates out as a lower layer, is withdrawn. The 
upper layer containing alkyl esters, and in some 
cases incompletely reacted glycerides, is also re 
moved for further processing. Where incom 
pletely reacted glycerides are present, the upper 
layer is vacuum distilled to recover the esters in 
the distillate, and the distillation residue may be 
recycled to be reworked along with fresh mate 
rials. The alcoholysis and separation of glycerine 
may be carried out stepwise, if desired, adding 
more alcohol and alkaline alcoholysis catalyst to 
the upper layer after removal thereof, again con 
tacting the reactants in a mixing device, again 
volatilizing the unreacted alcohol, and again sep 
arating and removing glycerine. This separation 
of glycerine may be repeated as many times as 
desired, the upper layer from the ?nal separation 
being removed and treated as aforesaid and as 
will be described in greater detail infra. 
In converting the esters into soaps, the upper 

layer may be treated in a variety of ways. It may 
be subjected to an intermediate water wash in 
batch, continuous concurrent or continuous coun 
tercurrent operation for the purpose of removing 
the alcoholysis catalyst, if desired. The upper 
layer from the glycerine settling, with or without 
washing, is then subjected to distillation and/or 
solvent extraction and/or other separation and 
puri?cation procedure. As mentioned supra, the 
distillation residue may be recycled for treatment 
again or otherwise reworked, if desired, and the 
desired ester fractions from the distillation 
and/or extraction, etc., may be recovered. 
In a preferred procedure, the fatty glyceride is 

passed together with alcohol and an alkaline cat 
. alyst through a contactor coil and the mixture is 
run, under reduced pressure if desired, over a bank 
of steam coils which are heated to an elevated 
temperature above the temperature of gelatiniza 
tion of the resulting mixture due to soap formed 
by saponi?cation of part of the glyceride by the 
catalyst and below the temperature of substan 
tial homogeneity of said mixture (i. e., the tem 
perature at which the mixture forms a single 
phase). The alcohol is volatilized, and the re 
mainder of the mixture falls into a settling cham 
ber where a lower glycerine layer can be with 
drawn. In an alternative procedure, the mixture 
may be contacted under superatmospheric pres 
sure at an elevated temperature for a short peri 
od, say about ten minutes, and then released into 
a lower pressure zone to ?ash o? the unreacted 
alcohol. The remainder of the mixture passes to 
the settling chamber. Although high tempera 
tures may“ be advantageously employed in the 
?ashing for substantially complete volatilization 
of the alcohol, the operation is preferably con 
trolled so that the end temperature is below the 
temperature of substantial reversal of the reaction 
upon removal of the alcohol and, more preferably, 
below the temperature of substantial homogeneity 
of the resulting mixture. 
After distilling oil’ alcohol, the soap formed by 

reaction of the fatty glyceride with the alkaline 
catalyst gels if the temperature is substantially 
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decreased. There is relatively little tendency to 
gel when carrying out the alcoholysis with methyl 
alcohol, but this tendency increases with an in 
crease in the molecular weight of the alcohol em 

preferably, the residue may be settled while still 
hot and the glycerine layer withdrawn to be 
thereafter treated with brine or acid, as aforesaid. 
Glycerine may be removed from the soap-con 
taining glycerine layer by heating in an inert 
atmosphere to a temperature above the melting 
point of the resulting anhydrous soap while pass 
ing steam or other inert gas therethrough or by 
flash distillation. 
The upper layer, containing the alkyl esters, 

may also contain monoglycerides and diglycerides, 
The alkyl esters can be removed from this layer 
by vacuum distillation, and according to a pre 
ferred procedure, the distillation need not be car 
ried to the end, since the distillation residue con 
taining the partially reacted material is reworked. 
Thus, in this modification, nothing but glycerine 
and volatile alkyl esters are removed from the sys 
tem, and the overall yield must be substantially 
quantitative. If any unsaponi?able material is 

fat or oil, this tends to increase in 
the recycle operation, and a small stream can be 
bled from the recycle, if desired, to receive final 
treatment separately. 
In carrying out the alcoholysis, the temperature 

may be regulated as desired. In general, however, 
an early increase in temperature tends to accel 
erate the saponi?cation of the glyceride by the 

, alkaline catalyst before completion of the alco 
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holysis, which is an undesirable result. For this 
reason, temperatures of above 60° C. are usually 
to be avoided at the start of the reaction, and sat 
isfactory results have been obtained when operat 
ing at about 40° C. to about 50° C., especially in 

‘ ethanolysis, although with low temperatures 
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longer times of contact are preferred. In increas 
ing the temperature to volatilize the alcohol, it is 
advantageous to carry out such volatilization be 
low the temperature of substantial reversal of 
the reaction upon removal of the alcohol and 
preferably below the temperature of substantial 
homogeneity of the resulting mixture. This tem 
perature of homogeneity varies somewhat, de 
pending upon the character of the fatty acid radi 
cal involved. In general, with coconut oil and oils 
having a mixture of glycerides of like molecular 
weight, temperatures below about 130° C. give 
satisfactory results, and, with most glycerides, a 
temperature of about 110°v C. to about 123° C. has 
been found to provide rapid removal of the lower 
alcohols, especially at reduced pressures, without 
homogeneity or substantial reversal. In general. 
the operation may be carried out at reduced pres 
sures, at atmospheric pressure or at superatmos 
pheric pressures. 
The glycerine separation 

out stepwise, as noted above. 
the lower glycerine layer in the 
additional alcohol and alkaline 
lyst can be added to the upper layer containing 
alkyl esters and unreacted material. The liquid 
body thus formed is again thoroughly contacted 
and is passed to another settling tank. The con 
tacting of the liquid body may be as described 
above, with volatilization of alcohol, or the un 
reacted alcohol may be permitted to pass into the 
settling tank with the alkyl esters, although some 

may also be carried 
After removal of 
settling chamber, 
alcoholysis cata 
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of the advantages of this inventionare lost by 
this latter procedure. Glvcerine again settles out, 
with or without prior removal of alcohol and/or 
acidi?cation as may be desired or dictated by the 
operation conditions, and_ the glycerine is re 
moved. The upper layer can be retreated with 
alcohol and catalyst as many times as desired 
‘before vacuum distillation. 
The fat and/or fatty oil treated may be any of 

those suitable for employment by the soap-mak 
ing art in any of the processes heretofore known, 
especially those containing. glycerides of fatty 
acids having about 8 to about 26, and preferably 
about 12 to about 20, carbon atoms per molecule. 
These include coconut oil, palm oil, olive'oil, cot 
tonseed oil, corn oil, tung oil, wool fat, tallow, 
whale and ?sh oils, soya bean oil, etc. It is pre 
ferred to use a re?ned oil ‘containing substan 
tially no moisture, as alcoholysis with an alkaline 
alcoholysis catalyst has its greatest effectiveness 
under anhydrous conditions. The presence of ex 
ces‘sive free fatty acid is also deleterious, as it 
destroys the alcoholysis catalyst by converting it 
into soap. If su?lcient alkaline catalyst is added 
to give an excess of alkali above that destroyed 
by large amounts of free fatty acid present, a 
large amount of soap forms and gels, which in 
terferes with the separation of the alcoholysis 
mixture. Even if the separation is accomplished, 
practically all of the soap goes to the glycerine 
layer and must be recovered during the glycerine 
re?ning. Where an acidi?cation step is included 
before separation into two phases, the fatty acid 
goes into the ester layer. 
The re?ning of the oil may be accomplished by 

any suitable ‘process. However, economies can 
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be effected by using unre?ned oil and introduc- ' 
ing a preliminary alcohol re?ning treatment- be 
fore the alcoholysis. In’ a suitable procedure, the 
unre?ned oil is extracted with methanol or eth 
anol containing, at most, only a small percentage 
of water, using either batch, continuous concur 
rent or continuous countercurrent methods. Free 
fatty acids and moisture present in the oil are 
extracted by the alcohol, and the re?ned dry 
oil, saturated with the alcohol can be removed 
therefrom. The 011, thus re?ned, may be used 
directly for alcoholysis. The alcohol extract, con 
taining fatty acids and moisture, is then treated 
with an acid esteri?cation catalyst and is dehy 
drated. The free fatty acids and the alcohol 

esters. These esters may then be ‘worked up 
separately from the main body of esters formed 
in the alcoholysis of the re?ned glyceride, or 
they may be mixed with the main body of esters 
at any time before or during puri?cation. In 
this way, acid and alkaline catalysts can be used 
to neutralize each other. After neutralization, if 
desired, the excess alcohol is distilled off, leav 
ing lower alkyl. esters which may be distilled, 
extracted with a selective solvent and/or other 
wise puri?ed before being converted to soap _or 
used for other purposes. 

In carrying out the alcoholysis according to this 
invention, short chain aliphatic alcohols, includ 
ing aryl-substituted aliphatic alcohols, are pref 
erably employed, particularly the saturated, pri 
mary alcohols, especially alcohols having a ‘boil 
ing point in the presence of excess water of lower 
than 100° C. at atmospheric pressure and, more 
particularly, the lower alcohols having 1 to about 
6 carbon atoms per molecule. Thus, alcohols sat 
isfactory for use in forming esters with the fatty 

the glycerides treated include 
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such low molecular weight monohydric alcohols 
_as methyl alcohol, ethyl alcohol, propyl alcohol, 
isopropyl alcohol, n-butyl alcohol, isobutyl alco— 
hol, tertiary butyl alcohol, the amyl alcohols, ben 
zyl alcohol, etc. _It is preferred to employ an 
amount of alcohol at least about twice the cal 
culated theoretical amount necessary for alco 
holysis of the particular glycerides treated and 
to maintain substantially anhydrous conditions 
during the alcoholysis. Better yields are obtain 
able by mixing the reactants in the cold, say at 
about room temperature, and then heating the 
mixture to the desired temperature, than when 
preheating is employed. 
In selecting an alcoholysis catalyst, an alkaline 

or a neutral catalyst may be employed. .Among 
those which have been found suitable for use 
in the present process are sodium hydroxide, 
sodium methylate, sodium carbonate, lime, boron 
tri?uoride, organic sulphonates, etc. While it is 
possible to obtain good yields with very small 
amounts-of catalyst if sufficient time is allowed 
for the reaction, proportions of about 0.08 mol to 
about 0.30 mol of catalyst per mol of fatty glyc 
eride are preferably employed. - . 
The esteri?ed material may be treated in any 

of several ways, as aforesaid. The ester layer 
from the settling chamber may be washed with 
water or treated with an agent for neutralizing 
the alcoholysis catalyst. This washing step may 
be accomplished by a batch method or may be 
done in a tower with concurrent or countercur 
rent contacting of the washing agent in continu 
ous operation. The washing may be combined 
with any further treatment of the crude esters or 
may be omitted, or, if desired, the crude esters 
may be passed with or without washing and with 
out subsequent treatment to a saponi?cation step. 
The crude esters, free of alcohol by volatilization . 
thereof with or without washing and/or other 
methods, may be passed to a distillation ap 
paratus, preferably a vacuum still, where most 
of the volatile matter is distilled off. The distil 
late is a colorless alkyl ester fraction and, if any 
glycerol is carried into the ester layer upon re 
moval from the settling tank, such glycerol 'also 
goes into the distillate and may be separated from 
the esters as a heavy lower layer. The distilla 
tion residue, containing unreacted triglycerides 
and partially reacted monoglycerides and di 

, glycerides, can be returned to the alcoholysis re 

are completely esteri?ed to the methyl or ethyl ‘ 
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action vessel, there to be reworked. If desired, 
the residue in the cases of alcoholysis of ?sh oils, 
palm oil and the like can first be subjected to 
fractional distillation, to extraction with selec 
tive solvents,v and/or to other suitable procedures 
for removal of vitamins and other valuable by 
products before reworking. 
The upper layer from the settling tank may 

be puri?ed by any one or more of various puri? 
cation procedures. Thus, it may be fractionally 
distilled to remove the lower esters, which are 
not as suitable for forming soaps. By conducting 
the distillation at subatmospheric pressure, the 
esters of the Ca and C10 fatty acids, if present, 
are topped off in a fractionating column. The 
esters of the C12, C14, C16 and Cm acids can be 
drawn off at a lower point on the column and, if 

' desired, can be further fractionated and recom 

70 
bined in preferred proportions of desired com— 
ponents. These can then be worked up to soap, 
with or without other preliminary treatment, as 

described infra. . 
Another method of puri?cation of the ester 

75 layer which may be used either alone or in com 
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bination with the fractional distillation procedure 
Just described, with or without washing, is a 
liquid-liquid extraction with a selective solvent 
which is at least Partially immiscible with the 
esters. A polar solvent, such as mrfural, sulphur 
dioxide, nitromethane, methyl alcohol, ethyl al 
cohol, ethylene glycol, ally] alcohol, ethyl sul 
phate, acetaldehyde, acetamide, dichlorodiethyl 
ether, methyl Carbitol, etc., is employed to extract 
the more polar components of the ester layer,'that 
is, the esters of the lower chain fatty acids, the 
more unsaturated fatty acids and the fatty acids 
having the greater number of hydroxy groups. In 
this manner, by a suitable selection of solvents, 
the stearic acid esters may be separated, either 
with or without oleic acid esters, from linoleic and 
linolenic acid esters and from shorter chain acid 
esters. A solvent for the longer chain acid esters 
and/or for the more saturated acid esters may 
be employed in admixture with the polar solvent. 
Thus, aliphatic, cycloaliphatic and aromatic hy 
drocarbons, such as pentane, cetane, cyclohexane, 
and benzene, may be used for this purpose. It 
may also be advantageous to add water to the 
mixture, as certain of the solvents become more 
selective in the wet state than in the anhydrous 
state. 
Where such solvent extraction puri?cation step 

is combined with a fractional distillation puri? 
cation step, either step may follow the other, as 
desired. The combination of these two modes of 
puri?cation has been found to provide a more 
complete fractionation of the ester layer into its 
components than is possible with either method 
alone. Other suitable methods of separation and 
puri?cation, such as fractional crystallization, 
may also be employed either alone or in combi- ' 
nation with each other and/or with either or both 
of fractional distillation and solvent extraction. 
The process of the present invention will now 

be described with respect to certain embodiments 
and in connection with preferred apparatus for 
carrying the same into practice. Reference will 
be had to the accompanying drawing, wherein like 
characters denote corresponding parts in the re 
spective ?gures. ‘ 

Referring to Fig. 1, reference characters I and 
2 indicate supply tanks for holding fatty oil and 
for holding alcohol having an alkaline alcoholysis 
catalyst dissolved therein, respectively. An out 

of each tank communicates 
through a conduit with a Y at the upper end of 
a contactor coil 3 adapted for turbulently mixing 
material passing therethrough. The lower or out 
let end I of the coil protrudes through a port 5 
at the top of an alcoholysis tank 6. This tank 
is divided into an upper portion 1 and a lower 
portion 8 by a partition 9, and there is a vapor 
outlet ill at the top of the tank adjacent the port 
5. The outlet I 0 is connected to evacuating 
means, not shown in the ?gure. The upper por 
tion or volatilization chamber 1 

densate outlet l3 with a boiler adapted to furnish 
steam at required temperature and pressure to 
the coil. ' 

The partition 9 is of inverted conical sh'ape and 
has an ori?ce H at its center. A long tube IS 
with reverse bends ?ts into this ori?ce and ex 

of said tube ii at the middle 
tion chamber. At the side of 

part of said separa 
the tank, below the 
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partition 9 but 
I! there is an over?ow outlet l6, and the bottom 
of the separation chamber is conical and has an 
outlet I‘! at its center. A valve I8 below the bot 
tom outlet I1 is adapted to control the ?ow of 
materials through said outlet. An acid supply 
tank l9 connects through a valve I9a with a con 
duit 20, which extends into the volatilization 
chamber of the tank and has its outlet end below 
the steam coil II. The contactor coil may be 

regulated. 
The operation of this device will now be de 

scribed in connection with the following examples 
which are merely illustrative of the invention. 
It will be understood that the invention is not 
limited thereto. ' 

Example I 

About 215 parts by weight per minute of dry, 
re?ned coconut oil are passed from the oil sup 
ply tank I into the inlet of the contactor coil 3 
in con?uence with about 65.6 parts per minute of 

hydroxide to 40 parts of methanol. 
tactor coil is of such dimensions that it contains 
about 5,000 parts by weight of material. The 

the second portion comprises‘ the crude methyl 

Example I! 

Referring again to Fig. 1, corn oil, re?ned and 
substantially anhydrous, is run from the supply 

.of sodium 
run from tank 2 into the inlet end 



.ing through the outlet [6. 

22,751 

of the contactor coil at a rate or about 140 parts 
per minute. The contactor coil is of such dimen 
sions that it contains about thirty to about forty 
minutes‘ run of materials, and the coil is heated 
for about the outlet half of its length to a tem 
perature of about 45° C. The materials, thor 
oughly and turbulently mixed therein, are deliv 
ered from the outlet end of the coil to the. outer 
surface of steam coils II in the volatilization 
chamber 1 of the alcoholysis tank 6. The pres 
sure within the chamber ‘I is maintained at about 
2 inches of mercury absolute, and the steam 
pressure within the coils II is kept at about 10 
pounds per square inch gauge, giving a temper 
ature of about 115° C. The unreacted ethyl alco 
ho] is volatilized and removed through the vapor 
outlet l0, and the hot reaction products ?ow 
down the upper surface of the partition 9 and 
are there- contacted with sulphur dioxide from 
the supply tank IS. The flow of the sulphur 
dioxide is regulated through the valve I9a, and 
it is delivered from'the conduit 20 in su?lcient 
amount to destroy any soap formed from saponi 
?cation of the corn oil with the. sodium hydroxide 
catalyst. The materials flow through the ori?ce 
H and are thoroughly mixed in the tube IS. The 
reaction products pass into the chamber 8 and 
separate into two layers, the 'glycerine layer being 
withdrawn at the bottom through the outlet I1 
and the valve It, and the upper layer over?ow 

The treatment of 
the upper layer comprising ethyl esters of corn 
oil, fatty acids and partially reacted glycerides is 
the same as described with respect to the treat- 
ment of the upper layer in Example I. , . 
The apparatus shown in Fig. 2 is similar to 

Fig. 1. Two tanks, an oil supply tank I and 
an alcohol and catalyst supply tank 2, are con 
nected through heat transfer units la and 2a, 
respectively, and pumps 
with a Y at the upper end of a contactor coil 
3. The lower end 4 of the coil passes through a 
port 5 in the top of the alcoholysis tank 6 and 
terminates in a nozzle 4a adapted for sudden 
release of the pressure on the material in the coil. 

lb and 21), respectively, - 
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5 
low and coconut oil. T'I‘he mixture is'held at a 
pressure of about 75 pounds per square inch while 
in the contactor coil, and the coil is of such di 
mensions that it contains about ten minutes’ run 
of the reaction mixture. The material is ejected 
through the nozzle in into the ?ash chamber 1, 
which is under an absolute pressure of about 2 
inches of mercury, and the unreacted alcohol 
is there volatilized and is removed through the 
vapor outlet III. The reaction product compris 
ing the methyl esters of tallow and coconut oil 
fatty acids together withglycerine runs through 
the orifice H in the partition 5 and down the 
tube l5 to the mid-section of the separation 
chamber 8. The reaction products, still hot, 
there‘ settle into layers,‘ which are separately 
withdrawn. The upper layer is treated as de 
tailed in Example I. The lower layer is treated 
with brine to salt out any soap formed, and the 
glycerine is again settled out and withdrawn. 
The ester fractions obtained according to the 

present invention with or without washing 
and/or subsequent puri?cation, can be employed 
in many chemical processes and products, as in 
the paint, perfumery, lubricating oils, medicinals 
and other ?elds. They may be used in many 
chemical syntheses, and one of their greatest 
outlets for volume cor ".umption is in the soap 
making industry. In" saponifying the esters, 
they may be mixed with monoesters of polyhydric 
alcohols, such as ethylene glycol monostearate, 
propylene glycol monolaurate, trimethylene gly 
col monoesters of olive oil fatty acids, glyceryl 
alpha- (or beta-) monostearate, mannitol mono 
esters of coconut oil fatty acids, sorbitol mono 
palmitate, erythritol mono-oleate, etc. Any of 
these monoesters may alsobe admixed with di-, 
tri-, or polyesters for saponi?cation, although 
such modi?cation is not preferred. 
The alkaline or saponifying agent which may 

be used for saponifying these esters includes sodi 
um and potassium hydroxides, carbonates, sili 
cates, etc., methyl morpholine, piperidine, alkyl 

I amines, alkanolamines, and other organic and in 

45 
As in Fig. 1, the tank is divided into an upper . 
chamber 1 and a lower chamber 8 by a partition 
9 of inverted conical shape. The upper chamber 
serves as a ?ash chamber, and there is a vapor 
outlet III at the top thereof adjacent the port 
5, which outlet is connected to evacuating means,‘ 
not shown. An ori?ce M in the partition 9 is 
?tted with a long tube l5 which extends down 
wardly to about the middle portion of the lower 
or separation chamber 8. The separation cham 
ber is equipped with an over?ow outlet I8 and 
with a centrally disposed bottom outlet H, as 
described with respect to the modi?cation of the 
apparatus depicted in Fig. 1. 
In a further modi?cation of the device, the 

contactor coil and/or the ?ash chamber may be 
jacketed for the ?ow of steam, ?ue gases or the 
like around the coil and/or ?ash chamber, where 
by the temperature conditions therewithin may 
be controlled as desired. _ 
A mixture of about 285 parts by weight of tal 

low with about 215 parts of coconut oil is dried, 
heated to about 120° C. and pumped into a con 
tactor coil 3, as shown in Fig. 2, at the rate of 
about 500 parts per minute. A methyl alcoholic 
solution containing about 1.5% of sodium hy 
droxide is prepared, and this solution from sup 
ply tank 2 is also heated to about 120° C. and 
pumped into the conta-ctor coil at a rate of about 
250 parts per minute in confluence with the tal 
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organic bases and alkaline materials, and mix 
tures of these. The alkaline agent may be in 
troduced in aqueous solution, in alcoholic solu 
tion, or in solutions of other solvents, or may be 
substantially anhydrous and/or substantially 
undiluted. The amount of solvent introduced 
with the alkaline or saponifying agent has a bear 
ing on the water or organic solvent content of the 
?nished product. - 
The esters may be saponi?ed by mixing with 

the alkaline agent in a soap kettle and boiling 
to remove the alcohol liberated, with or without 
recovery of the alcohol or other solvent, as de 
sired. The reaction may be completed in the 
kettle or the mixture may be run into frames to 
complete the reaction therein, without agitation, 
as a cold made soap, or the mixture may be con 
tinuously agitated during the reaction’without 
substantial cooling to yield a granulated‘product 
or a ?oating soap. . x 

In an alternative saponi?cation procedure, the 
esters, with or without preliminary puri?cation, 
may be hydrolyzed to form the free fatty acid and 
an alcohol. The free fatty acid produced is then 
neutralized, preferably by a continuous neutral 
ization-procedure, to form soap. 

In a preferred method of saponi?cation, the 
soap is prepared by mixing the ester with the 
saponifying agent and carrying out the reaction 
at atmospheric, superatmospheric, or ‘reduced 
pressures. A reduced pressure may be employed 7 
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to remove the alcohol from the product as the 
alcohol is liberated in the reaction. Alterna 
tively, the materials may be reacted at somewhat 
elevated temperatures and then ?ashed into a 
lower pressure chamber to volatilize the alcohols, 
as well as some or all of any solvent (including 
water) employed. A subatmospheric pressure is 
advantageously employedin the ?ash chamber to 
remove from the product alcohol liberated in the 
reaction. The reaction is preferably carried out 
as a continuous process, using a measuring or 
proportioning device for mixing the ingredients in 
such proportions as are determined by the op 
erator, and then continuously passing them to 
a saponi?er. An advantageous method of oper 
ation is to mix the esters and saponifying agents 
at an elevated temperature and under pressure 
and then to ?ash them into a separation chamber 
under reduced pressure, thereby vaporizing any 
solvent used and the alcohol formed in the reac 
tion. 
The moisture or solvent content of the finished 

product can be modified by regulating the heat 
supplied to the reaction mixture by preheating 
the reactants and/or externally heating the re 
action vessel or otherwise. The temperature re 
quired is far below that necessary for glycerine 
recovery in saponifying g‘lycerides, being of the 
order of about 50° C. to about 125° C. Therefore, 
although possible, it is unnecessary and less de 
sirable to go to the temperature of molten anhy 
drous soap or higher in order to vaporize the 
monohydric alcohols liberated, as they or their 
aqueous azeotropes are lower boiling than water. 
Furthermore, it is possible to recover the soap in 
hydrated form, but free from the alcohol, with 
out additional hydrating equipment, as required 
with anhydrous soap obtained in certain meth 
ods of saponifying glycerides. Moreover, shorter 
periods of heating, with consequent diminished 
danger of local overheating and decomposition, 
can be employed. 

Soap builders, inert materials, antioxidants, 
etc., may be" added to the ester and/or to the 
saponifying agent before contacting. Since the 
washing steps, in general use in prior art prac 
tice, need not be employed after contacting the 
materials, these modifying agents, even if water 
soluble, are found in the product. Adjuvant ma 
terials may be admixed with the soaps by mixing 
them with the esters and/or the saponifying 
agents before ?ashing, by simultaneously ?ashing 
a second solution containing such adjuvant ma 
terials, and/or by mixing the ?nal product 
therewith. Such adiuvant materials may include 
fatty acid soaps prepared by the same or other 
methods, resin acid soaps, naphthenic and al 
kylated naphthenic acid soaps. sulphated and‘sul 
phonated organic compounds; alkaline soap 
builders, water-soluble, water-softening, acid 
compounds of phosphorus, and other salts, includ 
ing sodium carbonate, sodium silicates, trlsodium 

the corresponding 
acids; insecticidal, germicidal, styptic and medic 
inal agents, including aluminum chloride, mer 
curic chloride and various copper and lead salts; 
coloring agents, abrasives, ?llers, and water-dis 
persible gums, including dyes, lakes, pigments, 
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silica, kieselguhr. silica gel. feldspar, precipitated 
chalk, pumice, infusorial earth, bentonite, talc, 
starch, Irish moss, sugar, methyl cellulose, agar, 
gum tragacanth, gum arabic, and polyvinyl al 
cohols; liquids, such as ethyl alcohol, glycerol, 
cyclohexanol, naphtha, benzene, kerosene, tur 
pentine, pine oil, decalin and tetralin and the 
like. The type of addition agent will depend upon 
the ultimate use of the new composition. 
The soap may be recovered as a ?uid, plastic or 

granular product and may be used in the form 
produced or may be forced through an extrusion 
outlet after ?ashing and cut in the form of bars 

to drum 

and ribbons. 
Although the present invention has been de 

scribed with reference to particular embodiments 
and examples, it will be apparent to those skilled 
in the art that 
this invention can be made and that equivalents 
can be substituted therefor without departing 
from the principles and true spirit of the inven 
tion. Such variations and modi?cations are be 
lieved to be within the scope of the present spec 
i?cation and within the purview of the appended 
claims. 

I claim: 
1. A process for the alcoholysis of fatty glyc 

erides which comprises reacting a fatty glyceride 
with a low molecular weight monohydric alcohol 
in the presence of an alcoholysis catalyst selected 
from the group consisting of alkaline and neu 
tral catalysts to produce a liquid body containing 
esters of fatty acids from said glyceride with said 
alcohol, glycerine and unreacted alcohol; volatil izing the 
and separating said esters from the glycerine. 

2. The process as set forth in claim 1 wherein 
the fatty glyceride and the alcohol are reacted 

_ in the presence of an alkaline alcoholysis catalyst. 

, unreacted alcohol from said liquid 
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3. A process for the alcoholysis of fatty glyc 
erides which comprises reacting a fatty glyceride 
with a monohydric aliphatic alcohol having one 
to about six carbon atoms per molecule in the 
presence or an alkaline alcoholysis catalyst to 
Produce a liquid body containing alkyl esters, 
glycerine and unreacted alcohol; distilling the 

body to leave 
a residue having an upper layer containing alkyl 
esters and a lower layer containing glycerine; and 
separating the upper layer from the lower layer. 

4. A process for the alcoholysis of fatty glycer 
ides which comprises reacting a fatty glyceride 
with methyl alcohol in the presence of an alkaline 
alcoholysis catalyst to produce a liquid body- con 
taining methyl esters, glycerine and unreacted 
methyl alcohol; distilling the unreacted alcohol 
from said liquid body to leave a residue having 
an upper layer containing methyl esters and a 
lower layer containing glycerine; and separating 
the upper layer from the lower layer. 

5. A process for the alcoholysis of fatty glyc 
erldes which comprises reacting a fatty glycerlde 
with ethyl alcohol in the presence of an alkaline 
alcoholysis catalyst to produce a liquid body con 
taining ethyl esters, glycerine and unreacted 
ethyl alcohol; distilling the unreacted alcohol 
from said liquid body to leave a residue having an 
upper layer containing ethyl esters and a lower 
layer containing glycerine; and separating th 
upper layer from the lower layer. ' 

variations and modi?cations ol ' 

unreacted alcohol from said liquid body; _ 
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6. A process for the alcoholysis of fatty 818c 
erides which comprises reacting a fatty glyceride 
with an aliphatic monohydric alcohol having 1 to 
about 6 carbon atoms per molecule in the pres 
ence of an alkaline alcoholysis catalyst to pro 
duce a liquid body containing alkyl esters, glyc 
erine and unreacted alcohol; distilling ‘the unre~ 
acted alcohol from said liquid body'under re 
duced pressure to leave a residue having an upper 
layer containing alkyl esters and a lower layer 
containing glycerine; and withdrawing said lower 
glycerine-containing layer. 

'1. A process for the alcoholysis of fatty glycer 
ides which comprises contacting a fatty glyceride 
with an aliphatic monohydric alcohol having 1 
to about 6 carbon atoms per molecule in the pres 
ence of an alkaline alcoholysis catalyst and at 
about‘ room temperature to form a reaction mix 
ture; maintaining said mixture for a relatively 
short time at a temperature su?icient to cause 
rapid alcoholysis but below the temperature of 
substantial homogeneity of the resulting mixture 
in the absence of alcohol, whereby a liquid body 
containing alkyl esters, glycerine and unreacted 
alcohol is produced; distilling unreacted alcohol 
from said liquid body under reduced pressure to 
leave a residue having an upper layer containing 
alkyl esters and a lower layer containing glyc 
erine; and separating the upper layer from the 
lower layer. 

B. A process for the alcoholysis of fatty glycer_ 
ides which comprises reacting a fatty 8lyceride 
with an aliphatic monohydric alcohol having 1 to 
about 6 carbon atoms per molecule in the pres 
ence of an alkaline alcoholysis catalyst, whereby a 
liquid body containing alkyl esters, glycerine and 
unreacted alcohol is produced; ?ashing said liq 
uid body into a lower pressure zone to volatilize 
unreacted alcohol therefrom and to leave a res 
idue having an upper layer containing alkyl esters 
and a lower layer containing glycerine; and sep 
arating the upper layer from the lower layer. 

9. A process for the alcoholysis of fatty glycer 
ides which comprises reacting a fatty glyceride 
with methyl alcohol in the presence of an alka 
line alcoholysis catalyst at a temperature suf 
?cient to cause rapid alcoholysis, whereby a liquid 
body containing methyl esters, glycerine and un 
reacted methyl alcohol is produced; ?ashing said 
liquid body into a reduced pressure zone at a 
temperature sufficient to vaporize methyl alcohol 
therefrom but to an end temperature below the 
temperature of substantial reversal of the reac 
tion in the absence of alcohol and to leave a resi 
due having an upper layer containing methyl 
esters and a lower layer containing glycerine; and 
1rgiythdrawing said lower glycerine-containing 
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10. A process for the alcoholysis of fatty glycer 
idea which comprises reacting a fatty glyceride 
with ethyl alcohol in the presence of an alkaline 
alcoholysis catalyst at a temperature su?icient 
to cause rapid alcoholysis, whereby a liquid body 
containing ethyl esters, glycerine and unreacted 
ethyl alcohol is produced; ?ashing said liquid 
body into a reduced pressure zone at a tempera 
ture su?icient to vaporize ethyl alcohol therefrom 
but to an end temperature below the temperature 
of substantial homogeneity of the resulting mix 
ture in the absence of alcohol and to leave a resi 
due having an upper layer containing ethyl esters 
and a lower layer containing glycerine; and with 
drawing said lower glycerine-containing layer. 

11. A process for the alcoholysis of fatty glyce 
erldes which comprises contacting a fatty glycer 
ide with a low molecular weight monohydrie ali 
phatic alcohol in the presence of an alkaline al 
coholysis catalyst to produce a liquid body con 
taining alkyl esters. glycerine and unreacted al 
cohol; distilling the unreacted alcohol from said 
liquid body at a temperature below the tempera 
ture of substantial reversal of the reaction in the 
absence of alcohol to leave a residue having an 
upper layer containing alkyl esters and a lower 
layer containing glycerine; and separating the 
upper layer from the lower layer. 

12. A continuous process for the alcoholysis of 
fatty acid glycerides which comprises bringing a 
stream of fatty acid glycerides into contact with 
a stream of lower monohydric alcohol in the pres 
ence of an alkaline alcoholysis catalyst; reacting 
the fatty acid glyceride and alcohol to produce a 
liquid reaction product containing esters of the 
alcohol and fatty acids, glycerine and unreacted 
alcohol; continuously introducing a stream of said 
liquid reaction product into a ?ash chamber at 
lower pressure to ?ash unreacted alcohol into 
vapor and leave a liquid residue containing esters 
and glycerine; continuously withdrawing alcohol 
vapor from said chamber; continuously with 
drawing liquid residue from said chamber and 
introducing the same into a mass of liquid residue 
in a separating chamber; effecting separation of 
the mass of liquid residue into an upper layer 
containing the esters and a lower layer contain 
ing the glycerine; continuously withdrawing es 
ters from the upper layer and continuously with 
drawing glycerine from the lower layer; the place 
of introduction of the liquid residue into the sepa 
rating chamber being between the levels where 
the esters and glycerine, respectively, are with 
drawn. 
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