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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 saponi?cation of fats and oils. The saponi? 
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 is heated with 
agitation, forming soap and glycerine. After com 
pletion 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, 

10 

15 
resulting in considerable aqueous dilution of the _ 
glycerine, must be employed. The soap is put in 
‘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 wash 
ings 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 react very quickly and vigorously with alka 
line agents, as compared with the long process 
of saponif'ying fats and oils, but it is dimcult to 
control the reaction and the condition of the 
product at this speed. 4 Contact of unpuri?ed free 
fatty acids, particularly unsaturated acids, with 
air, even at moderate temperatures, causes the 
formation of dark oxidation products which tend 
to discolor soaps. Furthermore, the use of free 
acids requires that expensive, corrosion-resistant 
equipment be employed. 
In the prior art, it has been taught that these 

various disadvantages can be obviated by re 
acting a fat or fatty oil with an alcohol in the 
presence of a small amount of an alcoholysis 
catalyst to produce esters of the fatty acid and 

. glycerine, separating the esters from the glyc- 
erine, and reacting the esters with a saponifying 
agent. By the prior art processes employed, the 
glycerine can be recovered in a relatively con 
centrated and substantially anhydrous condition, 
and soap can be produced from the fatty acid 
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esters by a lower temperature process. However, 
it has been found-that the method of alcoholysis 
described by the prior art seldom gives more than 
about 94% of the theoretical amount of glyc 
erine, the remaining glycerine being left behind 
as partially reacted glycerides. Moreover, distil 
lation of the mixtures produced to recover all of 
the alkyl esters results in darkening and decom 
position of the non-volatile glycerides. Another 
disadvantage of the prior art processes is that, in 
carrying out the alcoholysis with methyl alcohol, 
the alcohol is immiscible with the glyceride to be 
treated, and the ?nal glycerine layer is immiscible 
with the methyl ester layer. Consequently, it has 
been necessary in these processes to mix the re 
aotants completely and thoroughly at once and 
to keep them well agitated in order to prevent 
premature saponi?cation and separation of the 
glycerine layer and consequent removal of the 
alcoholysis catalyst from the reaction mixture 
before all of the methyl alcohol has been added. 
While this does not raise a di?lcult problem in 
small batch operation, the di?lculties increase in 
large scale production and constitute a real prob 
lem in operation with large tanks which require 
more than ten or ?fteen minutes ‘to ?ll. 

It is an object of the present invention to pro 
vide an improved process for reacting fats and 
fatty oils with an alcohol to produce substantially 
quantitative yields of fatty esters and glycerine. 

It is another object of this invention to provide 
a new method for treatment of fatty acid glyc 
erides wherein the fatty acid radical is obtained 
in the form of a derivative containing only a 
single acyl radical per molecule. 

It is also an object of the invention to pro 
vide a novel continuous alcoholysis process for 
treating fatty oils wherein only glycerine and 
volatile alkyl esters are removed. 
A further object of the invention is to provide 

a novel process for the alcoholysis of fatty oils 
wherein additions of the reactants can be made 
continuously or intermittently while maintaining 
a homogeneous phase. 
Other objects and advantages of the invention 

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

Figs. 1 to 6 represent ?ow diagrams illustrating 
the flow of materials in operative steps of various 
modifications of the invention. 
According to this invention, fatty oils and/or 

fats are partially esteri?ed with an alcohol, pref 
erably in the presence of an alcoholysis catalyst, 
to form a pool of partially reacted material con 
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taining sumcient monoglycerides and diglycerides 
for the reaction mixture to be substantially 
homogeneous. Additional reactants, such as al 
cohol and alcoholysis catalyst either alone or with 
the fatty oil, can be added to this homogeneous 
mixture without immediately ail'ecting the homo 
geneity. The-reaction is then brought toward 
completion, and the mixture passes the point of 
homogeneity, whereby two phases appear. It 
may be preferred at this point, when using an al 
kaline catalyst, to add su?icient acid to decom 
pose the soap formed from the catalyst, and in 
certain cases, especially where higher alcohols 
are employed in the process, the appearance of 
two phases does not occur until after acidi?ca 
tion or removal of excess alcohol. The phases are 
separated, the denser or anhydrous glycerine lay 
er containing some alcohol being removed for sub 
sequent puri?cation and the lighter layer, con 
taining alkyl esters with alcohol and incompletely 
reacted glycerides, also being removed for fur 
ther processing. With incompletely reacted glyc 
erides present, the lighter layer is vacuum dis 
tilled to recover the esters in the distillate, and 
the distillation residue is returned to the reaction 
pool for reworking along with fresh materials. 
The separation 01' glycerine may be carried out 
stepwise, if desired, adding‘more alcohol and al 
coholysis catalyst to the lighter layer after re 
moval thereof, again contacting the reactants 
in a mixing device, andagain separating and re 
moving glycerine. This separation of glycerine 
may be repeated as many times as desired, the 
lighter layer from the ?nal separation being re 
moved and treated as aforesaid. 
In converting the esters into soaps, the lighter 

layer may be treated in a variety of ways. It 
may be subjected to an intermediate water wash 
in batch, continuous concurrent or continuous 
countercurrent operation for the purpose of re 
moving the alcoholysis catalyst, if desired. The 
lighter layer from the glycerine separation‘, with 
or without washing, is then subjected to distilla 
tion and/or solvent extraction and/or other 
separation and puri?cation procedure. As men 
tioned supra, the distillation residue may be 
returned to the pool of partially reacted mate 
rial for treatment, and the desired ester fractions 
from the distillation and/or extraction, etc., may 
be recovered. V 

In one modi?cation of the invention, the par 
tial esteri?cation may be accomplished by keep 
ing the fatty oil and the alcohol in contact in 
a. pool for a time interval insu?lcient tor the 
reaction to go to completion under the reaction : 
conditions. According to this procedure, fatty 
oil, alcohol and alcoholysis catalyst are con 
tinuously run into the pool and a substantially 
equivalent amount of partially reacted material 
is continuously withdrawn at a rate designed to 
maintain uniform conditions in the pool and to 
maintain a su?icient amount of monoglycerides 
and diglycerides therein for the mixture to be 
substantially homogeneous. The material with 
drawn from the pool ?ows continuously through 
a reactor 01’ such dimensions that, when a su?l 
cient proportion of methyl alcohol is used, the 
reaction proceeds past the point of homogeneity, 
whereby two phases appear. The mixture is 
then run into a settling tank to allow the glyc 
erine layer to separate. ‘When using an alcohol 
having at least two carbon atoms per molecule 
for the alcoholysis without suiilcient methanol 
present to provide ?nal immiscibility, the reac 
tion mixture is partially distilled, preferably at 
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2,383,614 
atmospheric pressure, to remove alcohol, where 
after the residue may be settled into two phases, 
or the reaction mixture may be neutralized with 
just enough acid to decompose any soap formed 
from the catalyst, after which the phases may 
be separated and the upper layer distilled or the 
entire mixture may be distilled together and the 
glycerine separated from the esters by settling 
the distillate. The upper layer containing the 
alkyl esters and most of the alcohol, if not re 

_ moved by distillation as aforesaid, also contains 
monoglycerides and diglycerides. The alkyl 
esters and alcohol can be removed irom this 
layer by vacuum distillation, and, according to 
,this procedure, the distillation need not be 
carried to the end, since the distillation residue. 
is returned to the pool of partially reacted ma 
terial to be reworked. Thus, in this modi?ca 
tion, nothing but glycerine and volatile alkyl 
esters are removed from the system, and the 
overall yield must be substantially quantitative. 
If any unsaponi?able matter is present in the 
fat or oil, this tends to increase in the recycle 
operation, and a small side stream can be bled 
from the recycle, ii’ desired. ' 
The glycerine separation may also be carried 

out stepwise. After removal of the lower glyc 
erine layer in the settling tank, additional alco 
hol and alcoholysis catalyst can be added to the 
upper layer containing alkyl esters and un 
reacted material. The liquid body thus formed 
is again thoroughly contacted and is passed to 
another settling tank. Glycerine again settles 
out and is removed, and the upper layer can 
be retreated with alcohol and catalyst as many 
times as desired before vacuum distillation. 
In another modi?cation, the partial esteri 

?cation is accomplished by employing an amount 
of alcohol (and catalyst) insu?icient for com 
plete reaction with the quantity of fatty oil used. 
According to this procedure, the glyceride is 
treated with an amount of alcohol, such as 
methanol, insu?icient to cause separation of a 
glycerine layer and with an amount of alcoholy 
sis catalyst not vlarge enough to result in gelling 
in the low concentration of alcohol used. The re 
action mixture is stirred until it becomes homo 
geneous, and the remainder of the alcohol, with 
additional catalyst if desired, can then be added. 
A homogeneous mixture immediately results, 
but, as the reaction proceeds, the glycerine phase 
separates. This procedure can be carried out in 
continuous operation by establishing a pool of 
partially reacted material having an excess of 
oil and continuously adding oil, alcohol and 
alcoholysis catalyst in such proportion that the 
exsess of oil is maintained in the pool. An ap 
proximately equivalent amount of material is 
continuously withdrawn from the pool and con 
tacted with the balance of the alcohol (with or 
without additional alcoholysis catalyst), and the 
reactants are thoroughly mixed and passed to a 
settling tank from which the glycerine can be 
removed. As in the modi?cation described 
supra, stepwise removal of glycerine and addi 
tions of further amounts of alcohol and catalyst 
can be made. 
The two methods described of providing a 

pool of partially esteri?ed oil may be combined, 
if desired, or either or both may be combined 
with any other desired treatment. Thus, the 
oil and the alcohol are added to the contacting 
vessel in such proportion that. there is an in 
su?icient amount 01’ alcohol present to esterify 
the glyceride completely, and the materials are 
contacted there for a timi insu?lcient for com 
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plete reaction of the alcohol added. A quan: 
tity of the mixture approximately equivalent to 
the quantity of material added to the pool is 
withdrawn from the vessel and is run into a 
mixer, where additional alcohol is introduced. 
The mixture then passes to‘ a reactor which 
allows su?icient time for the reaction to go to 
ward completion to such an extent that, after 
distillation or acidi?cation if required, a separa-v 
tion into two phases results. It is then run into 
a settling tank, from which the glycerine layer 
can be withdrawn at the bottom thereof, The 
ester layer is then removed and treated as afore 
said. The stepwise separation of glycerine here 
in described with respect to each of the preced 
ing modi?cations may also be" combined with 
a combination of both of these modi?cations, as 
will be apparent to those skilled in the art from 
the foregoing. 
In an alternative alcoholysis procedure, the re 

action mixture, after contacting of the oil and 
alcohol, is advantageously partially distilled to 
remove the unreacted alcohol (whether methyl 
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or higher), and the residue is settled to separate ' 
glycerine therefrom. Thus, in a preferred pro 
cedure, the .fatty glyceride is passed together with 
alcohol and catalyst through a contactor coil 
with turbulent agitation, and the mixture is run 
over a bank of steam coils which heat it to a 
liquid temperature of about‘ 120° C. to about 130° 
C., under reduced pressure if desired. The alco 
hol is volatilized, and the remainder of the mix 
ture falls into a settling chamber ‘where a lower 
glycerine layer can be withdrawn. If desired, the ’ 
mixture may \be contacted under superatmos 
pheric pressure at about 120° C, or higher for av 
short period, say about ten minutes, and the pres 
sure is then released to ?ash off the alcohol. 
Upon distilling off alcohol, the soap formed from 
the catalyst gels if the temperature is substan 
tially decreased. The residue may therefore be 
treated before cooling with a brine solution to 
salt out the soap, or with substantially anhydrous 
acid to form free fatty acids and a substantially 
insoluble salt which may be separated by sedi 
mentation or otherwise or may be removed with 
the glycerine, and the glycerine layer may be 
thereafter withdrawn, or, 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 re 
moved from the soap-containing glycerine layer 
by heating in an inert atmosphere to a tempera 
ture above the melting point of the resulting an 
hydrous soap while passing steam or other inert 
gas therethrough or by ?ash distillation. The 
ester layer, containing partially reacted glycer 
ides, may be vacuum distilled to remove the 
esters, and the residue is then reworked, prefer 
ably in a recycling operation. 
In carrying out the alcoholysis procedures, the 

temperature may be regulated as desired. In 
general, however, an early increase in tempera 
ture tendsto accelerate the saponi?cation of the 
glyceride by the alkaline catalyst before comple 
tion of the alcoholysis, which is an undesirable 
result. For this reason, temperatures of above 
130° C. are usually to be avoided, and satisfactory 
results have been obtained when operating at 
about 40° C. to about 50° 0., especially in ethanol 
ysis. It is also possible to work at considerably 
higher temperatures than 130° 0., say at about 
175° C. and higher, in the absence of a catalyst 
and under superatmospheric pressure, say of the 
order of about 10 atmospheres. The employment 
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of high pressures in substitution for the use of a 
catalyst usually results in considerably slower 
alcoholysis. In general, the operation may be 
carried out at reduced pressures, at atmospheric 
pressure or at superatmospheric pressures. 
The fat and/or fatty oil treated may be any 

of those suitable for employment by the soap 
making art in any of the processes heretofore. 
known, especially those containing glycerides of 
fatty acids having about eight to about twenty 
six, and preferably about twelve to about twenty, 
carbon atoms per molecule. These include coco 
nutoil, palm oil, olive oil, cottonseed oil, corn ‘ 
oil, tung oil, wool fat, tallow, whale and ?sh oils, 
soya bean oil, tall oil, etc. Although unre?ned 
materials may be used, it is preferred to use a. 
re?ned oil containing substantially no moisture, 
as alcoholysis with an alkaline alcoholysis cata 
lyst has its greatest effectiveness under anhy 
drous conditions. The presence of excessive free 
fatty acid is also deleterious, as it destroys an 
alkaline alcoholysis catalyst by converting it into 
soap. If su?icient 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 glycerlne 
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 cf the oil may be accomplished by 
any suitable process. However, economies can be 
effected by using unre?ned oil and introducing 
a preliminary alcohol re?ning treatment before 
the alcoholysis. In a suitable procedure, the un 
re?ned oil is extracted with methanol or ethanol 
containing, at most, only a small percentage of 
water, using either batch, continuous concurrent 
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 there 
from. The oil, thus re?ned, may be used directly 
for alcoholysis. The alcohol extract, containing 
fatty acids and moisture, is then treated with an 
acid esteri?cation catalyst and is dehydrated. 
The free fatty acids and the alcohol are com 
pletely esteri?ed to the methyl or ethyl esters. 

' These esters may then .be worked up separately 
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from the main body of esters formed in the alco 
holysis 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 esteri?cation catalysts can :be used 
to neutralize each other. After neutralization of 
the catalyst, if desired, the excess alcohol is dis 
tilled off, leaving lower alkyl esters which may 
be distilled, extracted with a selective solvent 
and/or otherwise puri?ed before being converted 
to soap. 
In carrying out the alcoholysis according to 

this invention, short chain aliphatic alcohols, in 
cluding aryl-substituted aliphatic alcohols, are 
preferably employed, particularly the saturated, 
primary alcohols, especially alcohols having a 
boiling point in the presence of water in excess 
of the azeotropic composition of lower than 100° 
C. at atmospheric pressure and, more particu 
larly, the lower alcohols having one to about six 
carbon atoms per molecule. Thus, alcohols sat< 
isfactory for use in forming esters with the fatty 
acid components of the glycerides treated include 
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methyl alcohol, ethyl alcohol, propyl alcohol, iso 
propyl alcohol, n-rbutyl alcohol, isobutyl alcohol, 
tertiary butyl alcohol, the amyl alcohols, benzyl 
alcohol, etc. It is preferred to employ an amount 
of alcohol at least about twice the calculated 
theoretical amount necessary for alcoholysis of 
the particular glycerides treated. 

Separation of a glycerol layer is facilitated in 
the case of alcoholysis with ‘an alcohol having 
at least two carbon atoms per molecule by in 
troducing a small amount of‘ methyl alcohol, 
say,.in the case of ethyl alcohol, about 10 to 
about 20%. Aneven smaller amount of meth 
anol can be used under suitable conditions; thus, 
alcoholysis with ethyl alcohol containing about 
6% of methyl alcohol, about 1% of ethyl ace 
tate and about 1% of gasoline gives a reaction 
mixture from which a glycerine phase readily 
separates. Thorough drying of oil and agents 
permits separation of a glycerine layer with 
about 6% or less of methanol alone. 
In selecting an alcoholysis catalyst, an alka 

line, a neutral or an acid catalyst may be em 
ployed. Among those which have been found 
suitable for use in the present process are so 
dium hydroxide, sodium methylate, sodium car 
bonate, lime, boron tri?uoride, aluminum chlo 
ride, glycerine sulphate, sulphuric acid, organic 
sulphonic acids, organic sulphonates, etc. In 
general, it is preferred to employ an alkaline 
catalyst, but the methods herein described are 
also applicable to acidic alcoholysis catalysts. 
The alcohol re?ning treatment discussed is 
equallyapplicable to acid alcoholysis, since free 
fatty acid tends to hinder such alcoholysis 
through the formation of water by ester'i?cation 
with the alcohol. , 
The esteri?ed material may be treated in any 

of several ways as aforesaid. The ester layer 
from the last settling tank 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 contin 
uous 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 without subsequent treatment to a saponi? 
cation step. The crude esters, free of alcohols 
by washing, distillation and/or other methods, 
may be passed to a distillation apparatus, pref 
erably a vacuum still, where most of the vola 
tile matter is distilled off. The distillate is a 
colorless alkyl ester fraction and, if any glycerol 
remains in solution in the ester layer after 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 dis~ 
tillation residue, containing unreacted triglyc 
erides and partially reacted monoglycerides and 
diglycerides, can be returned to the alcoholysis 
reaction vessel, there to be reworked. If desired, 
the residue in the cases of alcoholysis of ?sh 
oils, palm oil and the like can ?rst be subjected 
to extraction with selective solvents for removal 
of vitamins and other valuable by-products be 
fore reworking. 

The upper layer from the settling tank may 
be puri?ed by any one or more of various puri 
?cation pocedures. Thus, it may be fractionally 
distilled to remove the lower esters, which are 
not as, suitable for forming soaps. By conduct 
ing the distillation at subatmospheric pressure, 
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the esters of the Ca and C10 fatty acids are topped 
off in a fractionating column. The esters oi’ the 
C12, C14, C16 and 01a acids can be drawn of! at 
a lower point on the column and, if desired, can 
be further fractionated and recombined in pre 
ferred proportions of desired components. 
These can then be worked up to soap, with or 
without other preliminary treatment, as de 
scribed infra. ' 

Another method of puri?cation of the ester 
layer which may be used either alone or in com 
bination with the fractional distillation proce 
dure 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 furfural, sul 
phur dioxide, nitromethane, methyl alcohol, ethyl 
alcohol, ethylene glycol, allyl 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 sep 
arated, 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 ad 
mixture with the polar solvent. Thus, aliphatic, 
cycloaliphatic and aromatic hydrocarbons, 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 sep 
aration and purification, such as fractional crys 
tallization, may also be employed either alone or 
in combination with each other and/or with 
either or ‘both of fractional distillation and sol 
vent extraction. _, 
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, medici 
nals and other ?elds. They may be ‘used in 
many chemical syntheses, and one of their great-' 
est outlets for volume consumption is in the 
soap making industry. In saponifying the esters, 
they may be mixed with monoesters of polyhy 
dric alcohols, such as ethylene glycol monostea 
rate, propylene glycol monolaurate, trimeth 
ylene glycol monoesters of olive oil fatty ‘acids, 
glyceryl alpha- (or beta-) monostearate, manni 
tol monoesters of coconut oil fatty acids, sorbl 
tol mono~palmitate, erythritol mono-oleate, etc. 
Any of these monoesters may also be admixed 
with di-, tri-, or poly-esters for vsaponiflcatiou, 
although such modi?cation is not preferred. 
The alkaline or saponifying agent which may 

be used for saponifying these esters includes so 
dium and potassium hydroxides, carbonates, sili 
cates, etc., methyl morpholine, piperidine, alkyl 
amines, alkanolamines, and other organic and 
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inorganic bases and alkaline materials. and mix 
tures of these. The alkaline agent may be intro 
duced in aqueous solution, in alcoholic solution, 
or in solutions of other solvents, or may be sub 
stantially anhydrous and/or substantially undi 
luted. The amount of solvent introduced with 
the alkaline or saponifying agent has a bearing 
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, as desired. 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 continuously agitated 
during the reaction without substantial cooling 
to yield a granulated product or a ?oating soap. 
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 neutrali 
zation 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 
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 employed .in 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 ingredi 
ents in such proportions as are determined by the‘ 
operator, and then continuously passing them to 
a saponi?er. An advantageous method of opera 
tion is to mix the esters and saponifying agents 
at an elevated temperature and under pressure 
and then to ?ash them into a separation cham 
ber under reduced pressure, thereby vaporizing 
any solvent used and the alcohol formed in the 
reaction. _ 

The moisture‘ or solvent content of the ?nished 
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product can be modi?ed by regulating the heat ' 
supplied to the reaction mixture by preheating 
the reactants and/or externally heating the reac 
tion vessel or otherwise. The temperature re 
quired is far below that necessary for glycerine 

. recovery in saponifying glycerides, being of the 
order of about 50° C. to about 125° C. There 
fore, although possible, it is unnecessary and less 
desirable to go to the temperature of molten an 

' hydrous 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 methods 
of saponifying glycerides. Moreover, shorter pe 
riods of heating, with consequent diminished 
danger of local overheating and decomposition, 
can be employed. 
Soap builders, inert materials, antioxidants, 
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etc., may be added to the ester and/or to the , 
saponifying agent before contacting. Since the 75 

5 
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 ?ash 
ing a second solution containing such adjuvant 
materials, and/or by mixing the ?nal product 
therewith. Such adjuvant materials may include 
fatty acid soaps prepared by the same or other 
methods. resin acid soaps, naphthenic and alkvl 
ated uaphthenic acid soa , sulphated and sul 
phonated organic compounds; alkaline soap 
builders, water-soluble, water-softening,v acid 
compounds of phosphorus, and other salts, in 
cluding sodium carbonate, sodium silicates, tri 
sodium phosphates, borax, sodium tetraphos 
phate, sodium bicarbonate, sodium sulphate, so 
dium chloride, sodium acetate, sodium hypo 
chlorite, sodium thiosulphate, sodium perborate, 
sodium tartrate, sodium citrate and sodium oxy 
late, and the corresponding ammonium, substi- ‘ 
tuted ammonium nd potassium salts of thecorre 
sponding acids; insecticidal, germicidal, styptic 
and medicinal agents, including aluminum chlo 
ride, mercuric chloride and various copper and 
lead salts; coloring agents, abrasives, ?llers, and 
water-dispersible gums, including dyes, lakes, 
pigments, silica, kieselguhr, silica gel, feldspar, 
precipitated chalk, pumice, infusorial earth, ben 
tonite, talc, starch, Irish moss, sugar, methyl 
cellulose, agar, gum tragacanth, gum arabic, and 
polyvinyl alcohols; liquids, such as ethyl alcohol,. 
glycerol, cyclohexanol, naphtha, benzene, kero 
sene, turpentine, pine oil, decalin and tetralin 
and the like. The type of addition agent will 
depend upon the ultimate use of the new com 
position. , 

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 
and cakes, or it may be ejected through a spray 
nozzle or spinner bowl into a spray tower to give 
beads and spongy granules, It may also be 
passed to drum driers or, if drying is accom 
plished by other means, to chilling rolls to pro 
duce ?akes and ribbons.- ‘ g 

The following examples described herein are 
merely illustrative of the present invention, and 
it will be understood that the invention is not 
limited thereto. ' 

Example I 

v About 215 pounds per minute of re?ned coco 
nut oil is passed through a bed of sodium-chlo 
ride to complete its dehydration and is then run 
into a mixing vessel or contactor, as shown in 
Fig. 1. Solid sodium hydroxide is dissolved in 
anhydrous methyl alcohol in the proportion of 
about 1 part by weight of sodium hydroxide to 
40 parts of methanol, and the alcoholic solution 
is run into the contactor at the rate of about 
65.6 pounds per minute, a rate which is approxi-. 
mately twice that theoretically necessary for al 
coholysis of the oil. The contactor is furnished 
with stirring means and has an over?ow outlet 
located at a point which allows only ?ve min 
utes' run of materials to be contained in the con 
tactor. The mixture, only partially reacted in 
this time and containing monoglycerides and di 
glycerides, passes from the outlet into a time 
coil or reactor of such dimensions that it takes 
about twenty-?ve minutes for the material to 
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pass therethrough. During this interval, the re 
action proceeds to a point where two phases are 
present, and the mixture is then run into a set 
tlingtank, where it is allowed to separate into 
two layers. 
The lower glycerine layer is substantially con 

tinuously withdrawn at the bottom of the set 
tling tank, and the upper layer'over?ows into av 
conduit through which it passes to a still. The 
unreacted alcohol is removed by distillation and, 
being anhydrous, can be condensed and returned 
directly to the methyl alcohol supply tank for 
reuse in the process in dissolving sodium hydrox 
ide. The bottoms from the still are run into a 
second settling tank, where a further amount of 
glycerine is settled out and withdrawn. The 
over?ow from the second settling tank is run 
into a vacuum distillation apparatus, where the 
methyl esters are topped. The bottoms or resi 
due containing unreacted and partially reacted 
oil are continuously run back into the mixing ves 
sel or contactor for reworking along with fresh 
oil. The glycerine recovered is substantially an 
hydrous, and the methyl esters are obtained in 
a throughput yield of about 99% or higher of 
the calculated theoretical yield. 

Example [1 

Corn oil, re?ned and substantially anhydrous,‘ 
is run into a reactor, as shown in Fig. 2, at the 
rate of about 295 pounds per minute. Ethyl al 
cohol containing about 2% of sodium hydroxide 
is also run into the reaction vessel at a rate of 
about 94 pounds per minute. The material is 
contacted in the reactor for about forty minutes 
and is then run into a still where unreacted al 
cohol is removed by distillation. The residue is 
passed into a, settling tank, where it separates 
into two‘ phases, and a glycerine layer is with 
drawn from the bottom of the tank. The upper 
layer over?ows into a conduit, through which it 
is run into a vacuum distillation apparatus. The 
ethyl esters are removed together with any glyc 
erine remaining in solution in the upper layer, 
and the distillation residue containing mono-, 
di-, and tri-glycerides is passed back to the re 
action vessel for further processing. The ethyl 
esters topped from the vacuum distillation ap 
paratus are passed to a settling tank, where glyc 
erine is separated and removed. 

Example HI 
Referring again to Fig. 2, about 285 parts by 

weight per minute of cottonseed oil are treated 
according to the procedure described in Example 
II, using about 65.5 parts per minute of methyl 
alcohol containing about 2% sodium hydroxide 
as the treating agent. All other process steps 
are as set forth in Example If, methyl esters be 
ing recovered. 

Example IV . 

Coconut oil, re?ned by extraction of free fatty 
acids with anhydrous methanol, is passed into a 
mixing vessel or contactor, as represented in 
Fig. 3, at a rate of about 1000 parts by weight 
per minute. About 7 parts of sodium methylate 
are dissolved in a mixture of about 225 parts of 
ethyl alcohol and about 35 parts of methyl alco 
hol, and the alcoholic solution is run into the 
contactor at a rate of about 267 parts per min 
ute. The materials remain in contact in the 
vessel for about ?ve minutes and then over?ow 
into a combined time vessel and settling tank, 
wherein the mixture separates into two phases 
and from which a glycerine layer can be with 
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drawn at the bottom thereof. The upper layer 
is passed into a mixer provided with stirring 
means and is there mixed with about 133 parts 
per minute of the methyl-ethyl alcoholic solution 
of sodium methylate described supra. The mix 
ture thus formed passes through a, reactor dur 

- ing a time interval oiabout thirty minutes and 
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,removal of a glycerine layer. 

is run into a second settling 
ther glycerine layer is separa out ‘and with 
drawn. The over?ow from thehettling tank is 
run into a distillation apparatus, where the es 
ters and unreacted alcohol are separately dis 
tilled off. The distillation residue is returned'to 
the contactor to be reworked. 

Example V 
A mixture of about 285 parts by weight oi 

tallow with about 215 parts of coconut oil is 
dried and run into a contactor (see Fig. 4) at the 
rate of about 500 parts per minute. A methyl 
alcoholic solution containing about 2% of sodium 
hydroxide is prepared, and this solution is run 
into the contactor at a rate of about 87 parts 
per minute. The glycerides and the alcoholic 
solution are thoroughly mixed for about thirty 
minutes, and the mixture is then passed into a 
mixer where about 43 parts of the alcoholic so 
lution of sodium hydroxide are added thereto. 
The mixture thus formed is passed into a reac 
tor where it is turbulently agitated for about 
twenty minutes. During this time, the mixture 
separates into two phases, and it ‘is then run 
into a settling tank for the two phases to‘ settle 

, where a fur 

into layers. A lower glycerine layer is with, 
drawn from the tank, and the ester layer con 
taining unreacted alcohol and partially reacted 
glycerides is removed from ‘the top of the tank 
and is further processed in accordance with the 
procedure set forth in Example I. 

Example VI 
. About 215 parts by weight per minute of re 
?ned anhydrous coconut oil are run into a mix 
ing vessel or contactor, as illustrated in Fig. 5. 
A solution of about 4% sodium methylate in 
methyl alcohol is run into the contactor at a 
rate of about 28 parts per minute. ' The materials 
are thoroughly mixed in the contactor for about 
ten minutes and are then passed into a.mixer 
where about 14 parts per minute of the alcoholic 
solution of sodium methylate are added thereto. 
The material is thoroughly mixed and it is passed 
into a time coil or partial reactor through which 
it passes during a period of about twenty min 
utes. The mixture separates into two phases and 
is run into a settling tank for settling out and 

The upper layer 
over?ows into a mixer, where it is admixed with a 
further portion of the alcoholic solution of sodi 
um methylate run into said mixer at ‘a rate of 
about 25 parts per minute. 
The material then passes into a reactor of such 

dimensions that it takes about twenty-?ve min 
utes for passage therethrough. The eiliuent from 
the reactor passes to a second settling tank, where 
a further glycerine layer is settled out and re 
moved. The upper layer is run into a still, and 
the unreacted alcohol is removed by distillation. 
The distillation residue is passed into a third , 
settling tank, and a glycerine layer is again with; 
drawn at the bottom of this tank. The upper 
layer over?ows and is run into a vacuum distilla 
tion apparatus. where the methyl esters are dis 
tilled oil. The bottoms are returned to the con_-" 
tactor for reprocessing. 



Example VII 
Referring to F18. 6. about 285 parts by weight 

of cottonseed oil per minute are run into a con 
tactor with about 94 parts per minute of ethyl 
alcohol containing about 2% of sodium hydrox 
ide. The contactor is of such dimensions that 
about ten minutes’ run of materials is contained 
therein, and the ‘over?ow is connected with a 
reactor wherein the materials are turbulently 
agitated for about thirty minutes. The e?luent 
from the reactor passes into a mixer where sul 
phur dioxide is also introduced in an amount suf- ' 
?cient to neutralize the caustic and soap present. 
The acidi?ed mass separates into two phases and 
flows to a. settling tank, from which a lower glyc 
erine layer is withdrawn at the bottom. The 
over?ow from the tank is run to a still which 
is operated at atmospheric pressure. Alcohol is 
vaporized and removed, and the bottoms pass to ' 
a vacuum distillation apparatus. The ethyl esters 
and any remaining glycerine are topped off and 
separated in a second settling tank, and the dis 
tillation residue is run back into the contactor for 
reprocessing along with fresh cottonseed oil. 

Example VIII 

Coconut oil and a methyl alcohol solution of 
about 1 part by weight of benzene sulphonic acid 
in about 16 parts of methanol are separately pre 
heated to a temperature of about 60° C. andv are 
then run in con?uence into a contactor at a. rate 
of about 215 parts per minute of the oil and about 
45 parts per minute of the methyl alcohol solu 
tion_- The materials are thoroughly mixed for 
about thirty minutes, maintaining the. tempera 
ture at about 60° C. during the mixing. The 
mixture is then passed to a mixer where about 
23 parts per minute of the hot methyl alcohol 
solution are introduced. The mixture thus 
formed is passed to a reactor and is turbulently 
agitated for about twenty minutes, maintaining 
the temperature at about 60° C. during this period. 
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7 
about six carbon atoms per molecule in the pres 
ence of an alcoholysis catalyst to produce a liq 
uid body containing alkyl esters. glycerine and 
partially reacted glycerides; removing alkyl es 
ters and glycerine from said liquid body; and 
reworking the partially reacted glycerides. , 

3. A process for the alcoholysis of fatty glyc 
erides which comprises reacting a fatty glyceride 
with a. monohydric alcohol having one to about 
six carbon atoms per molecule in the presence of 
an alkaline alcoholysis catalyst to produce a liq 
uid body containing alkyl esters, glycerine and 

'~ partially reacted glycerides; removing alkyl esters 
and glycerine from said liquid body; and rework 
ing the partially reacted glycerides. 

4. A process for the alcoholysis of fatty glyc 
erides- which comprises establishing a liquid pool 
containing a fatty glyceride, a monohydric alco 
hol having‘ one to about six carbon atoms per 
molecule, esters. glycerine and partially reacted 
glycerides; introducing a fatty glyceride and a 
monohydric alcohol liaving one to about six car- “ 
bon atoms per molecule together with an alco 
holysis catalyst into said liquid pool and partially 
reacting the introduced glyceride with alcohol; 
withdrawing a portion of said liquid pool; remov 

' ing alcohol, esters and glycerine from said with 

80 

Sodium bicarbonate is then added in su?lcient - 
amount to neutralize the catalyst. The mixture 
is then allowed to cool and is run into a settling 
tank, where it separates into two layers. A lower 
glycerine layer is withdrawn from the tank, and 
the ester layer containing unreacted alcohol and 
partially reacted glycerides over?ows and is fur 
ther processed in accordance with the procedure 
described in Example 1. 
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 variations and modi?cations of 
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 
speci?cation and within the purview of the ap 
pended claims. ' 

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

ides which comprises reacting a fatty glyceride 
with a monohydric alcohol having one to about 
six carbon atoms per molecule to produce a liquid 
body containing esters, glycerine and partially 
reacted giycerides; removing esters and glycerine 
from said liquid body; and reworking the partially 
reacted giycerides. 

2. A process for the alcoholysis of fatty glyc 
erides which comprises reacting a fatty glyc 
eride with an aliphatic alcohol having one to 
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drawn portion to leave a residue containing par 
tially reacted glycerides: and returning said res~ 
idue to said liquid pool. 

5. A process for the alcoholysis of fatty glyc 
erides which comprises establishing a liquid pool 
containing a fatty glyceride, a monohydric alco 
hol having one to about six carbon atoms per 
molecule, esters. glycerine and partially reacted 
glycerides; continuously introducing a fatty glyc 
eride and a monohydric alcohol having one to 
about six carbon atoms per molecule together 
with an alcoholysis catalyst into said liquid pool 
and partially reacting the introduced glyceride 
with alcohol; continuously withdrawing a por 
tion of said liquid pool; removing alcohol, esters 
and glycerine from said withdrawn portion to 
leave a-residue containing partially reacted glyc 
erides; and continuously returning said residue 
to said liquid pool. _ 

6. A process for the alcoholysis of fatty glyc 
erides which comprises establishing a liquid pool 
containing a fatty glyceride, an aliphatic alcohol 
having one to about six carbon atoms per mole 
cule, alkyl esters, glycerine and partially reacted - 
glycerides; continuously introducing a fatty glyc 
eride and an aliphatic alcohol having one to about 
six carbon atoms per molecule together with an 
alkali metal base into said liquid pool and par 
tially reacting the introduced glyceride with al 
cohol; continuously withdrawing a portion of 
said-liquid pool; removing alcohol, alkyl esters 
and glycerine from said withdrawn portion to 
leave a residue containing partially reacted glyc 
erides; and continuously returning said residue 
to said liquid pool. 

7. A process for the alcoholysis of fatty glyc 
erides which comprises reacting a, fatty glyc 
eride with methyl alcohol in the presence of an 
alcoholysis catalyst to produce a liquid body con 
taining methyl esters, glycerine and partially re 
acted glycerides for a time at least su?‘lcient to 
form a separate glycerine phase; removing a lower 
glycerine layer from said body to leave an upper 
layer containing unreacted methyl alcohol, 
methyl esters and partially reacted glycerides; 
removing methyl alcohol and methyl esters from 
said upper layer to leave a residue containing par 



8 
tially reacted glycerides; and recycling said resi 
due. ‘ ' 

8. A process for the alcoholysis of fatty glyc 
erides which comprises reacting a fatty glyceride 
with methyl alcohol in the presence of an alka 
line alcoholysis catalyst to produce a liquid body 
containing methyl esters, glycerine and partially 
reacted glycerides for a time at least sufficient to 
form a separate glycerine phase; removing a low 
er glycerlne layer from said body to leave an up 
per layer containing unreacted methyl alcohol, 

I methyl esters and partially reacted glycerides; 
'volatilizing methyl ‘alcohol from said upper layer 

~ to leave an' unvolatilized remainder; removing 
residual glycerine from said remainder; distilling 
to remove methyl esters therefrom; and recycling 
the ‘residue. ‘ , e - 

9. A process for the alcoholysis of fatty glyc 
erides which comprises establishing a liquid pool 
‘containing a fatty glyceride, an-aliphatic alco 
hol having one to about six carbon atoms per 
molecule, alkyl esters, glycerine and partially re 
acted glycerides; continuously introducing a fatty 
glyceride and an aliphatic alcohol having one to 
about six carbon atoms per molecule together 
with an alcoholysis catalyst into said liquid pool 
and partially reacting the introduced glyceride 
with alcohol; continuously withdrawing a portion 
of said liquid pool; maintaining a substantially 

' homogeneous phase in said liquid pool and regu 
lating the rates of said introduction and said 
withdrawal with respect to the size of the liquid 
pool to keep the fatty glyceride and the alcohol 
in contact in the pool in the presence of the al 
coholysis catalyst for a time interval insufficient 
for the reaction to go to completion; further con 
tacting the materials in the withdrawn portion; 
removing alcohol, alkyl esters and glycerine from 
said withdrawn portion to leave a residue con 
taining partially reacted glycerides; and con 
tinuously returning said residue to said pool. 
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acted glycerides; removing unreacted alcohol 
from said liquid body; removing a lower glyce, 
erine layer from said body to leave an upper layer ~ 
containing allcvl esters and, partially reacted 
glycerides; recovering the alkyl esters from said 
upper layer to leave a residue containing par 
tially reacted glycerides; and recycling said resi 
due. 

12. The process as set forth in claim 11 where 
in the alcohol employed is methyl alcohol and 
wherein the alkyl esters produced are -methyl 
esters. _ 

13. The process as set forth in claim 11 wherein 
the alcohol employed is ethyl alcohol and where 
in the alkyl esters produced are ethyl esters. 

14. A process for the alcoholysis of fatty glyc- 1' 
erides which comprises establishing a liquid pool 
containing a fatty glyceride, ethyl alcohol, ethyl 
esters of fatty acids, glycerine and partially re 
acted glycerides; continuously introducing a 
fatty glyceride and ethyl alcohol together with 
an alcoholysis catalyst into said liquid pool; con- - 
tinuously withdrawing a portion of said liquid 
pool; regulating the rates of said introduction 
and said withdrawal with respect to the size of 
the liquid pool to keep the fatty glycerides and 
the ethyl alcohol in contact in the pool in the 
presence of the alcoholysis catalyst for a time 
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10. A process for the alcoholysis of fatty glyc- ‘ 
erides which comprises establishing a liquid pool 
containing a fatty glyceride, methyl alcohol, 
methyl esters, glycerine and partially reacted 
glycerides; continuously introducing a fatty glyc 
eride and methyl alcohol together with an alco 
holysis catalyst into said liquid pool and par 
tially reacting the introduced glyceride with al 
cohol; continuously withdrawing a portion of said 
liquid pool; maintaining a. substantially homoge 
neous phase in said liquid pool by regulating the 
rates of said introduction and said withdrawal 
with respect to the size of the liquid pool to keep 

’ the fatty glyceride and the methyl alcohol in con 
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tact in the pool in'the presence of the alcoholysis - 
.catalyst for a time interval insufficient for the 
reaction to go ‘to completion; further contacting 
the materials in the withdrawn portion for a time 
interval at least sufficient to form a separate 
glycerine phase; removing separated glycerine 
from said portion to leave a mass containing un 
reacted methyl alcohol, methyl esters and par 
tially reacted glycerides; removing the methyl al 
cohol and the methyl esters from said mass to 
leave a residue containing partially reacted glyc 
eridles; and returning said residue to said liquid 
poo . 

11. A process for the alcoholysis of fatty glyc 
erides which comprises reacting a fatty glyceride 
with an aliphatic alcohol having one to about six 
carbon atoms per molecule in the presence of an 
alcoholysis catalyst to produce a liquid body con 
taining alkyl esters, glycerine and partially re 
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.the withdrawn portion; 

interval insufficient for the reaction to go to 
completion whereby partially reacted glycerides 
are formed; further contacting the materials in 

removing unreacted 
ethyl alcohol from said portion to form a sep 
arate glycerine phase; removing separated glyc 
erine therefrom to leave a mass containing ethyl 
esters of fatty acids and partially reacted glyc 
erides; recovering ethyl esters from said mass 
to leave a residue containing partially reacted 
glycerides; and returning said residue to said 
liquid pool. ‘ 

15. A process for the alcoholysis of fatty glyc 
erides which comprises establishing a liquid pool 
containing a fatty glyceride, an aliphatic alco 
hol having one to about six carbon atoms per 
molecule, esters of the alcohol and fatty acids, 
glycerine and partially reacted glycerides; in 
troducing a fatty glyceride and an aliphatic al 
cohol having one to about six carbon atoms per 
molecule together with an alcoholysis catalyst 
into said liquid pool, the amount of alcohol in 
troduced in proportion to fatty glyceride being 
insu?‘icient for the reaction to go to completion; 
withdrawing a portion of said liquid pool; con 
tacting said portion with further amounts of 
an alcohol under conditions preventing com 
plete reaction whereby partially reacted glyc 
erides are formed; removing alcohol, esters of 
the alcohol and fatty acids, and slycerine from 
said withdrawn portion to leave a residue con 
taining partially reacted glycerides; and return 
ing said residue to said liquid pool. 

16. A process for the alcoholysis of fatty glyc 
erides which comprises establishing a liquid pool 
containing a fatty glyceride, methyl alcohol, 
methyl esters of fatty acids, glycerine and par 
tially reacted glycerides; introducing a fatty 
glyceride and methyl alcohol together with an 
alcoholysis catalyst into said liquid pool, the 
amount of methyl alcohol introduced in propor 
tion to fatty glyceride being insufficient for the 
reaction to go to completion; withdrawing a por 
tion of said liquid pool; contacting said portion 
with further amounts of methyl alcohol at least 
su?lcient to form a separate glycerine phase 
under conditions preventing complete reaction 
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whereby partially reacted glycerides are formed; 
removing separated glycerine from said portion 
to leave a mass containing unreacted methyl al 
cohol, methyl esters of fatty acids and partially 
reacted glycerides; then removing methyl alco 
hol and methyl esters from said mass to leave a 
residue containing partially reacted glycerides; 
and returning said residue to said liquid pool. 

17. A process for the alcoholysis of fatty glyc 
erides which comprises establishing a liquid pool 
containing a fatty glyceride, methyl alcohol, 
methyl esters of fatty acids, glycerine and par 
tially reacted glycerides; introducing a fatty 
glyceride and methyl alcohol together with an 
alkaline alcoholysis catalyst into said liquid pool, 
the amount of methyl alcohol introduced in pro 
portion to fatty glyceride being insufficient for 
the reaction to go to completion; withdrawing 
a portion of said liquid pool; contacting said por 
tion with further amounts of methyl alcohol 
under conditions preventing complete reaction 
whereby partially reacted glycerides are formed; 
removing unreacted methyl alcohol from said 
portion; then removing glycerine from said por 
tion to leave a mass containing methyl esters of 
fatty acids and partially reacted glycerides; re 
covering methyl esters from said mass'to' leave 
a residue containing partially reacted glycerides; 
and returning said residue to said liquid pool. 

_ 18. A process for the alcoholysis of fatty glyc 
erides which comprises establishing a liquid 
pool containing a fatty glyceride, ethyl alcohol, 
ethyl esters of fatty acids, glycerine and par 
tially reacted glycerides; introducing a fatty 
glyceride and ethyl alcohol together with an al 
kaline alcoholysis catalyst into said liquid pool, 
the amount of ethyl alcohol introduced in pro 
portion to fatty glyceride being insu?icient for 
the reaction to go to completion; withdrawing a 
portion of said liquid pool; contacting said por 
tion with further amounts of ethyl alcohol un 
der conditions preventing complete reaction 
whereby partially reacted glycerides are formed; 
removing unreacted ethyl alcohol from said por 
tion to form a separate glycerine phase; then re 
moving separated glycerine from said portion 
to leave a mass containing ethyl esters of fatty 
acids and partially reacted glycerides; recov 
ering ethyl esters from said mass to leave a res 
idue containing partially reacted glycerides; and 
returning said residue ot said liquid pool. 

19. A process for the alcoholysis of fatty glyc 
erides which comprises reacting a fatty glycer 
ide with an aliphatic alcohol having one to about 
six carbon atoms per molecule in the presence 
of an alcoholysis catalyst to produce a liquid 

9 
body containing esters of the alcohol and fatty 
acids, glycerine and partially reacted glycerides; 
removing unreacted alcohol from said liquid 
body to form a separate glycerine phase; re 
moving separated glycerine from said body to 
leave a mass containing alkyl esters and par- > 
tially reacted glycerides; contacting said mass 
with further amounts of an alcohol in the pres 
ence of an alcoholysis catalyst; again removing 
unreacted alcohol to form a separate glycerine 
phase; removing separated glycerine to leave a 
mass containing esters of the alcohol and fatty 
acids andpartially reacted glycerides; recover 
ing esters from said mass to leave a residue con 
taining partially reacted glycerides; and recy- ' 
cling said residue. . 
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20. A process for the alcoholysis of fatty glyc 
erides which comprises establishing a liquid pool 
containing a fatty glyceride, an aliphatic alco 
hol having one to about six carbon atoms per 
molecule, esters of the alcohol and fatty acids, 
glycerine and partially. reacted glycerides; in 
troducing a fatty glyceride and an aliphatic al 
cohol having one to about six carbon atoms per 
molecule together with an alcoholysis catalyst 
into said liquid pool; withdrawing a portion of 
said liquid pool; maintaining a substantially 
homogeneous phase in said liquid pool by regu 
lating the rates of said introduction and said 
withdrawal with respect to the size of the liquid 
pool to keep the fatty glyceride and the alco 
hol in contact in the pool in the presence of the 
alcoholysis catalyst for a time interval insu?l 
cient for the reaction to go to completion where 
by partially reacted glycerides are formed; and 
further contacting the materials in the with 
drawn portion. " 

21. A process for the alcoholysis of fatty glyc 
erides which comprises establishing a liquid pool 
containing a fatty glyceride, an aliphatic alco 
hol having one to about six carbon atoms per 
molecule, esters of the alcohol and fatty acids, 
glycerine and partially reacted glycerides; in 
troducing a fatty glyceride and an aliphatic'al 
cohol having one to about six carbon atoms per 
molecule together with an alcoholysis catalyst 
intosaid liquid pool, the amount of alcohol in 
troduced in proportion to fatty glyceride being 
ins'u?icient for the reaction to go to completion 
whereby partially reacted glycerides are formed; 
withdrawing a portion of said liquid pool; and 
contacting said portion with further amounts of , 
an aliphatic alcohol having one to about six 
carbon atoms per molecule. 
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