
USE OF METHANESULFONIC ACID FOR PRODUCING FATTY ACID ESTERS
5Description The present invention relates to a process for preparing
fatty acid esters and/or fatty acid ester mixtures of monohydric
alcohols having 1 to 5 carbon atoms by transesterifying fatty acid
glycerides with short-chain monohydric alcohols having 1-5 10 carbon
atoms in the presence of a basic catalyst, in the course of which
methanesulfonic acid is used. The invention further relates to the
use of methanesulfonic acid for preparing these fatty acid esters.
The fatty acid esters prepared in accordance with the invention are
suitable, according 15 to the starting materials used, as
pharmaceutical, dietary or cosmetic raw materials, as intermediates
for further fatty acid derivatives, such as fatty alcohols, fatty
amines or surfactants. Fatty acid esters are also particularly
suitable as lubricants, plasticizers, hydraulic oils, fuels, or fuels
for operating diesel engines. 20Owing to their suitability as a
diesel fuel, fatty acid esters have gained particular significance in
recent times for reasons of environmental protection, and of the
replacement of fossil energy sources by renewable energy sources. The
preparation of the fatty acid esters has been known for some time.
Especially 25 biodiesel is now obtained on the industrial scale by
means of a catalytic transesterification of vegetable oil. Usually
dewatered, deacidified and degummed oil is reacted with a molar
alcohol excess (usually methanol) of 6:1 using 1% by weight of
catalyst based on the amount of the oil used (usually KOH) above the
boiling temperature of the alcohol. The fatty acids present in the
fat molecules of the oil are 30 catalytically eliminated and react
with the alcohol present to give the fatty acid ester. Fats and oils
are generally triglycerides, which means that a fat molecule
comprises three fatty acids bonded to one glycerol molecule. A
complete transesterification reaction, as performed in the production
of biodiesel, thus generates three "molecules of biodieser and one
molecule of glycerol per molecule of fat or oil. Intermediates of 35
this reaction are mono- and diglycerides. Mono- and diglycerides
consist of a glycerol base skeleton, also referred to hereinafter as
glycerol backbone, to which one fatty acid (monoglyceride) or two
fatty acids (diglyceride) are also bonded. Since both polar hydroxide
groups and apolar hydrocarbon chains are present in mono- and
diglycerides, they have amphiphilic properties and, in organic
solvents, almost always 40change the polarity of this solvent.  2 The
transesterification requires a reaction time of about 8 h, which
presently achieves a conversion of about 98%. 5After the reaction,
the glycerol formed, which is insoluble in the fatty acid alkyl ester
(FAAE) is removed from the biodiesel by means of a phase separator
and, after a chemical and distillative purification, utilized as an
industrial or pharmaceutical raw material. 10 The excess alcohol
present in the fatty acid alkyl esters (FAAE) is removed by means of
distillation and recycled into the process. After removal and
recycling of the excess alcohol, the remaining alkaline catalysts
(e.g. KOH) are neutralized by adding a dilute organic or inorganic
acid and, on completion of phase separation, the fatty acid ester
phase is drawn off. Such a process is disclosed, for example, in EP 0
658 183 Al. 15 Organic or inorganic acids mentioned include
phosphoric acid, sulfuric acid, hydrochloric acid, nitric acid, boric
acid, formic acid, acetic acid, lactic acid, gluconic acid, oxalic
acid, succinic acid, maleic acid, tartaric acid, malic acid and
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preparing fatty acid esters and/or fatty acid ester mixtures of
short- chain monohydric alcohols having 1 to 5 carbon atoms,
comprising (a) the transesterification of fatty acid glycerides with
short-chain monohydric alcohols having 1 to 5 carbon atoms in the
presence of at least one basic catalyst to form a reaction mixture
which comprises the fatty acid ester and/or the fatty acid ester
mixture, and (b) the treatment of at least a portion of the reaction
mixture formed in the transesterification in step (a) with
methanesulfonic acid. The process according to claim 1, wherein, in
step (a), on completion of transesterification and before performance
of step (b), the residence time of the reaction mixture is selected
such that a phase separation into a fatty acid ester phase and a
glycerol phase takes place. The process according to claim 1 or 2,
wherein the transesterification in step (a) is performed in more than
one stage. The process according to claim 3, wherein the
transesterification in step (a) is performed in two stages. The
process according to claim 4, wherein 60% to 90% of the total amount
of alcohol and catalyst used is used in the first stage, and 10% to
40% of the total amount of alcohol and catalyst used is used in the
second stage. The process according to any one of claims 1 to 5,
wherein the fatty acid glycerides used are naturally occurring
vegetable and animal fats and oils selected from soybean oil, palm
oil, palm kernel oil, coconut oil, sunflower oil, rapeseed oil,
linseed oil, castor oil, peanut oil, olive oil, evening primrose oil
and carob seed oil, and mixtures thereof. The process according to
any one of claims 1 to 6, wherein the short-chain monohydric alcohol
used is methanol or ethanol. The process according to any one of
claims 1 to 7, wherein the basic catalysts used are basic alkali
metal or alkaline earth metal compounds selected from sodium
hydroxide, potassium hydroxide, sodium and potassium alkoxides of the
short-chain monohydric alcohols having 1 to 5 carbon atoms or
mixtures thereof.  10 9. The process according to any one of claims 1
to 8, wherein the basic catalyst is used in an amount of 0.5 to 5% by
weight, based on the mass of the fatty acid glyceride used. 5 10. The
process according to any one of claims 1 to 9, wherein the amount of
methanesulfonic acid in step (b) is such that it is at least
equivalent to the amounts of basic catalyst used in step (a). 1011.
The process according to any one of claims 2 to 101 wherein, on
completion of transesterification in step (a), the fatty acid ester
phase is formed, removed and treated with methanesulfonic acid in
step (b).       12. The process according to any one of claims 1 to
11, wherein the methanesulfonic 15acid is used in the form of a 50 to
99% aqueous acid for the treatment in step (b). 13. The process
according to any one of claims 1 to 12, wherein performance of


