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The present invention relates to the treatment 
of fatty acids or of glyceride oils and fats having 
a high content of free fatty acids, and particu 
larly to a treatment wherebyesters of said fatty 
acids with low molecular monohydric alcohols are 
produced. 
There are commercially available large 

amounts of very low grade fatty stocks, such as 
renderer’s tallow and grease, which contain large 
proportions of free fatty acids. These materials 
are dark brown or black, and the dark color is 
generally associated with a high free fatty acid 
content. These materials are quite unsatisfac— 
tory for the production of white or light colored 
soaps, and it is not economical to re?ne and 
bleach such stocks by conventional methods. 

In the esteri?cation of a fatty acid with a low 
molecular alcohol it is usually found necessary 
to use an excess of alcohol. In known processes 
it has been found dif?cult to recover this excess 
alcohol owing to its content of water produced 
during the esteri?cation process. 
In accordance with the invention it has been 

found that fatty stocks having a high free fatty 
acid content, may be subjected to the combina 
tion treatment of ?rst esterifying substantially 
all the free fatty acid with an alcohol of rela 
tively high boiling point, and thereafter sub 
mitting the resulting reaction mass or mixture, 
including the products of said esteri?cation, to 
~alcoholysis with a low molecular weight mono 
hydric alcohol to produce low molecular weight 
monohydric alcohol esters of fatty acids. 

‘ The objects achieved in accordance with the 
invention include provision of a process for re 
covering the fatty acid components in fatty 
stocks having a high content of free fatty acids; 
the provision of a process for obtaining high 
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grade low molecular monohydric alcohol esters of . 
fatty acids in a commercially advantageous man 
her; and other objects which will be apparent as 
details or embodiments of the invention are set 
forth hereinafter. 
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In accordance with the invention the free fatty I 
acids in the fatty stocks are substantially or 
completely esteri?ed with any alcohol of rela 
tively high boiling point, as the Water formed 
during the reaction'is removed by evaporation as 
and when it forms without too great a part of the 
alcohol evaporating at the same time from the 
reaction mixture. In this Way the reaction mix 
ture is made substantially free from water. In 
other words the temperature, considering the ab 
solute pressure used, should be above the boiling 
point of water but less than the boiling point of ' 
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the high boiling alcohol. These are of necessity 
the limitations on the reaction temperature and 
the boiling point of the alcohol. Esteri?cation 
should in general be carried out at relatively high 
temperatures, for example at 225° C., and in many 
cases it is desirable to do this under vacuum. As 
alcohols with high boiling point there can be 
used monohydric alcohols of high molecular 
weight such as cetyl alcohol, and polyhydric alco 
hols such as glycol and glycerol. Addition of ‘an 
alcohol with high boiling point may not be neces 
sary if the initial glyceride oil mixture to be 
treated contains partially esteri?ed glycerol in 
the form of monoglycerides or diglycerides in 
such quantity that the unesteri?ed hydroxyl 
groups are at least equivalent to the unesteri?ed 
carboxyl groups in the free fatty acids. In other 
words a stoichiometric excess of free alcoholic 
groups relative to the free carboxylic groups in 
the reaction mixture is used to advantage, since 
in this way the free fatty acid content of the re 
action mixture may be reduced comparatively 
quickly. 

Preferably, however, the free fatty acids are 
esteri?ed with an excess of high boiling point al 
cohol, as in this way the free fatty acids can be 
esteri?ed comparatively quickly up to a fraction 
of one per cent. The esteri?cation can be ac 
complished in any known manner and the known 
esteri?cation catalysts can be used for the esteri 
?cation, such as the alkaline catalyst in the il 
lustrative example hereinafter. 
In the subsequent step of alcoholysis there is 

no formation of free fatty acids, so that no 
losses of fatty acids occur in any subsequent re 
?ning. It will be seen that the alcoholysis frees 
a large part of the high boiling point alcohol 
which has been added for the purpose of esteri 
fying the original free fatty acids, as well as 
a large proportion of any glycerol which may 
be present in the original material, and this 
alcohol and glycerol may be recovered for fur 
ther use. It will be seen therefore that this 
high boiling point alcohol is consumed only in 
in the ?rst step of the process of the invention, 
and that the subsequent step of forming the 
ester of the alcohol of low molecular Weight 
liberates the high boiling point alcohol again for 
further use. Thus when the glycerol or other 
high boiling point alcohol is re-used, the process 
becomes cyclic in which the. glycerol or other 
high boiling point alcohol is used as a means 
to transfer fatty acid radicals, alternately esteri 
fying the hydroxyl groups of the glycerol with 
the high-molecular fatty acid and then liberat 
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ing the glycerol or other high boiling point al 
cohol .by alcoholysis of the resulting ester with 
the low molecular weight alcohol. 
In another variation of the process the glycerol 

for use in transferring fatty acid radicals alter 
nately as described can be obtained by subject 
ing triglycerides to alcoholysis with the low 
molecular weight alcohol. The glycerol and 
partial glycerides thus formed may then be used 
for regenerating triglycerides by esterifying fatty 
acids therewith in accordance with the steps 
of the process heretofore explained. 
In the following description of the invention 

glycerol is taken as illustrative of the high boiling 
point alcohol. The glycerol is added to the 
starting material in excess of that required for 
theoretical esteri?cation to triglycerides, so that 
a mixture of monoglycerides, diglycerides and 
triglycerides is obtained. This mixture is then 
submitted to alcoholysis with an alcohol of low 
molecular Weight, for example, absolute ethyl 
alcohol in the manner known for the alcoholysis 
of triglycerides, and the greater part of both the 
glycerol added in the ?rst stage and the glycerol 
present in the initial mixture separates off and 
can be recovered, for instance, by drawing off 
and Washing. The reaction mixture contains 
residual glycerides as Well as ethyl esters of fatty 
acids. 
The reaction mixture obtained after alcoholy 

sis can be utilized in a number of different ways. 
A few of these will be discussed below. 

If re?nery fatty acids or waste fats are taken 
and esteri?ed with an excess of glycerol, and 
then submitted to alcoholysis with potassium 
hydroxide as catalyst, a mixture is obtained 
which, when the free glycerol and alcohol have 
been removed, consists of residual glycerides, 
ethyl esters and some soap. Depending upon 
the type of initial material used, the quality of 
this mixture may be such that normal re?ning 
processes for oils are sufficient to obtain a usu 
able product consisting of residual glycerides and 
ethyl esters. The ethyl esters may, however, be 
separated from the glycerides by distillation, and 
the ethyl esters thus obtained in a particularly 
pure form. The remaining glycerides may then 
again undergo alcoholysis, so that a further por 
tion of the glycerol is recovered and neutral 
ethyl esters are again formed. 

Alcoholysis may be effected by any of the cus 
tomary methods and may take place at the boil 
ing point of the low molecular alcohol at atmos 
pheric pressure with reflux cooling, or at some 
what higher pressure in a closed apparatus. It 
may also be carried out at a temperature below 
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the boiling point, but in this case it must be ‘ 
continued for a longer period. In other words, 
the temperature, pressure and reaction time are 
not critical. 
The known catalysts may be used for alco 

holysis. It has been found, however, that alkali 
hydroxides or alkali compounds of polyhydric 
alcohols (for example, potassium glyceroxide) 
can be used with advantage as non-acid cata 
lysts for alcoholysis. This means an apprecia 
ble simpli?cation as compared with the use of 
alkali alcoholate which has to be prepared from 
an alkali metal, but which can be used. The 
alkali hydroxides are used in solid, dry form and 
are preferably dissolved in the alcohol ?rst. 
When using alkaline catalysts the free fatty 

acid remaining in the esters after esteri?cation 
should preferably be neutralized with caustic 
soda‘ or sodium carbonate and the estersbe care 
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fully dried. A high soap content should be 
avoided, as this renders drying dii?cult. 
For alcoholysis the alcohol must be free of 

water or at any rate contain very little water. 
Even 99% ethyl alcohol acts more slowly and less 
satisfactorily than absolute ethyl alcohol whilst 
96% ethyl alcohol as such is not suitable for the 
process. Methyl alcohol is readily available in 
substantially anhydrous form. The low molecu 
lar weight alcohol is that usually used in the 
alcoholysis of fatty acid glycerides (see the U. S. 
Patents 2,177,407 and 2,271,619). Water should 
also be prevented from entering the reaction mix 
ture during alcoholysis. 
With suitable fatty acids or mixtures of fatty 

acids with glycerides as initial material the re 
sulting products are suitable for the preparation 
of edible fats. In order to improve the taste, 
either the initial material or the products ob 
tained by the process may be hardened and/or 
re?ned in any known manner. 

Example 

200 parts by weight of a mixture of free fatty 
acids and fat, consisting of 50% free fatty acids 
with a molecular weight of 272 and 50% hardened 
rape oil with a saponi?cation number of 170, were 
mixed with 31.2 parts by weight of 98% glycerol 
and 0.28 parts by weight of sodium hydroxide (an 
alkaline esteri?cation catalyst) in the form of a 
4 normal solution. The free hydroxyl groups and 
carboxyl groups were in the ratio of 0996:0368. 
Esteri?cation was effected by heating under 
vacuum, whilst a stream of hydrogen was passed 
through the mixture. After being heated for 3 
hours at 175° C. and for a further three and a 
half hours at 190° C., the percentage of free fatty 
acid had dropped to 0.04% (as oleic acid). 
To 200 parts by weight of the esteri?ed mixture 

were added 64.4 parts by weight of absolute alco 
hol in which 0.6 part by Weight of sodium hy 
droxide had been dissolved. When this was boiled 
for 2 hours with reflux cooling and with all mois 

- ture excluded, a layer of glycerol separated out. 
After removing the alcohol from the reaction 
mixture by distilling in a stream of hydrogen, 50 
parts by weight of the soap-containing glycerol 
layer Were separated off and the ester layer was 
washed with warm water. 160 parts by weight 
of ethyl esters were obtained from the ester layer 
by distilling with steam under vacuum, whilst 10 
parts by weight of glycerides remained behind. 
Methyl alcohol may be used in the above ex 

ample in place of ethyl alcohol with comparable 
results. - 

We claim: 
1. The method which comprises reacting fatty 

glyceride stocks containing free fatty acids with 
a high boiling alcohol in the presence of an esteri 
?cation catalyst and at a temperature above the 
boiling point of water at the reaction pressure, 
and said alcohol having a boiling point above said 
reaction temperature whereby water is removed 
during the reaction without too great a part of 
the high boiling alcohol evaporating and said free 
fatty acids in the stock are substantially com 
pletely esteri?ed, and thereafter subjecting the 
reaction mixture to alcoholysis by reacting with 
a. low molecular weight monohydric alcohol to 
form low molecular weight monohydric alcohol 
esters of fatty acids. 

2. The process of claim 1 wherein glycerol is 
used as the high boiling alcohol in the esteri?ca 
tion step. 
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3'. The process of claim 1 in which the esteri? 
cation step is carried out in the presence of an 
alkaline esteri?cation catalyst. 

4. The process of claim 1 in which glycerol is 
used as the high boiling alcohol and in which an 
alkali is used as a catalyst in the esteri?cation 
step. 

5. The process of claim 1 in which an alkali 
metal hydroxide dissolved in the low molecular 
weight monohydric alcohol is used as a catalyst 
in the alcoholysis step. 

6. The process of claim 1 in which glycerol is 
used as the high boiling alcohol and the esteri? 
cation is carried out in the presence of an alka 
line catalyst, and in which the alcoholysis step 
is carried out in the presence of an alkali metal 
hydroxide dissolved in the low molecular weight 
monohydric alcohol as an alkaline catalyst. 

'7. The process of claim 1 in which an alkali 
compound of a polyvalent alcohol is used as an 
alkaline catalyst in the alcoholysis step. 

8. The process of claim 7 in which an alkali 
methyl glyceroxide is used as the alkaline cata 
lyst in the alcoholysis step. 

9. A cyclic process for treating fatty stocks 
consisting essentially of fatty acid glycerides and 
free fatty acids to convert substantially all of the 
free and chemically combined fatty acids in the 
stock into monohydric alcohol esters thereof, 
which comprises esterifying substantially all the 
free fatty acids in a portion of said stock with 
glycerol, alcoholyzing the fully esteri?ed glycer 
ide stock with a low-molecular monohydric al 
cohol, recovering glycerol from the alcoholysis 
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mixture and recycling the same to process an 
other portion of said fatty stock. 

10. A cyclic process for treating fatty stocks 
consisting essentially of fatty acid glycerides and 
free fatty acids to convert substantially all of 
the free and chemically combined fatty acids in 
the stock into monohydric alcohol esters thereof, 
and in which glycerol is used as a means to .. 
transfer the fatty acid radicals into monohydric 
alcohol esters, which comprises alternately ester 
ifying substantially all the high molecular free 
fatty acids in said stock with glycerol under 
conditions in which the water formed is removed 
during the reaction, and then liberating the 
glycerol by alcoholysis of said esters with a low 
molecular monohydric alcohol, recovering gly 
cerol from the alcoholysis mixture and recycling 
the glycerol to process another portion of said 
fatty stock. 
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