‘1 Process for the Production of Carboxylic Acid Al kyl Esters The invention
- relates to a process for the production of carboxylic acid esters by
esterification of carboxylic acids or transesterification of carboxylic
acid esters with alcohols in the presence of a liquid netal catalyst. By
transesterification, the alcoholysis of ‘triglycerides is neant, that is,
the reaction with |ower alcohols, in particular nethanol and ethanol,
whereby the nonoesters of fatty acids as well as glycerol are forned via
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AT-B 386 222." The acidic catalysis requires higher reaction tenperatures

and pressures and a nore conplex reaction control. An acidic
t r ansestretty héid bteBNin Sark o@wNthe mesth{iRsRrs, a®hi  inldihetiiaggzgest eri fication

I nvol vi Ofkod el%naig‘gr?. I(r:l%uarll) esgllgnel:,SZO%%% rtgrllsl of %S&aﬁ% q)‘;"ldm\é\%htyp gs"t'ér ate i;)rr(])%uged
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gaining ever more importance as a fuel for auto-ignition engines.

Basic catalysts (alkali hydroxides, alcoholates, oxides, carbonates, anion exchangers), acid
catalysts (mineral acids, p-toluenesulfonic acid, boron trifluoride, cation exchangers) and
enzymeé (lipases) can be used as catalysts for transesterification. Today, catalysts which are
soluble in the reaction mixture are preferably used. These catalysts form a homogeneous
mixture and ensure fast conversion rates and mild reaction conditions. The homogeneous
catalysts used most commonly are sodium and potassium hydroxide as well as sodium
methylate, which are admixed to the vegetable oil after having been dissolved in alcohol.
Such a process is known from AT-B 386 222. The acidic catalysis requires higher reaction
temperatures and pressures and a more complex reaction control. An acidic
transesterification is known from FR-A — 85 02340.

The transesterification involving a basic catalysis is generally performed without using a
solvent. The reaction starts with a two-phase system of triglyceride and alcohol, however,
with the reaction progressing and ester being formed, a homogeneous phase is formed
which, in turn, becomes diphasic due to the formation and precipitation of glycerol, wherein




solvent. The reaction starts with a two-phase systemof triglyceride and
al cohol, however, wth the reaction progressing and ester being forned, a
honogeneous phase is forned which, in turn, becones diphasic due to the
formati on and precipitation of glycerol wherein 2 the i ght phase is the
raw fatty acid al kyl ester and the heavg phase is a phase rich in
glycerol. From EP-A 1 477 551, heterogeneous catal yst systens are known
whi ch are conposed of salts of transition nmetals, anmong other things of
manganestée ligbirpitase issheravafatiataid slkybsssereml tiof heswylpbasepoe gbadeumbhindr oxi de
and sodiyplpgt assi um soaps is described. In DE-A 19949718, a
transesterlflcatlon in the presence of transition netal soaps is
described. EP-A 1 308 498 al so describes esterification and

transest@bif ERa | a7 68BAtetdBSeriecBus &eﬂﬂyﬁr §1816 AreitnoMk®hich$8@8Smpdted 6f SOaPS

are al so i oned as ssi bl e Sts. From U 818, 026 pcess i s
known i 2 %Piﬁﬁartsrféonora Rng ol i %&M@%@%&%ﬁ@é@or%ﬁaﬂx%&e 0t he
pr esencefabdinol/patassatnahydiogideAndngdainiipotasshim gsapsimdgesedbedn oxi de i s al so
mentioned as a catalyst. In terns of transesterification rates with
magnesi um oxi de, onl 91%is indicated, however. In US-A 6,147,196, a
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catal ysts, zinc alumnate is used, the catal yst does not reach the
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This is Wnere the resent invention sets in, which ains at elimnating said
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car boxy bbﬁce@ﬁh@l a%%ie@(ﬁgﬁenbélusly catalyzed transesterification and one stage concerning a
distillation of esters and the separation of a bottom product as well as the recirculation of the
bottom product to the first stage. As catalysts, zinc aluminate is used, the catalyst does not
reach the distillation and is not returned along with the bottom product.

US-A 6,187,939 in turn describes a catalyst-free process in the supercritical range.

DE-A 19942541 describes esterifications and transesterifications of carboxylic acids and

carboxylic acid esters in the presence of heavy metal compounds as catalysts.

The processes of the prior art particularly have the disadvantage that the reaction proceeds
with losses because, among other things, free fatty acids are still present in the reaction
mixture. This is where the present invention sets in, which aims at eliminating said

disadvantage.

The process according to the invention for the production of carboxylic acid esters by
esterification of carboxylic acids or transesterification of carboxylic acid esters with alcohols
in the presence of a liquid metal catalyst is characterized in that the liquid metal catalyst is
the alkaline earth metal salt of a carboxylic acid.




esterification of carboxylic acids or transesterification of carboxylic
acid esters with alcohols in the presence of a liquid netal catalyst is
characterized in that the liquid nmetal catalyst is the alkaline earth
metal salt of a carboxylic acid. 3 The_alkaline earth netal is preferably
magnesi um and the carboxylic acid is p?eferably an aliphatic carboxylic
acid, especially with 10 to 24 carbon atons in the nolecule. An aliphatic
nonohydri ¢ al cohol, in particular nmethanol or ethanol, is preferably used
as the Hhedkdine danthpaetsl is preferably mhgresiundesd thidarboxyliefacidab byefarklyfant s and
oils of g r i - O] Qi i iLpl.e.oil s and
wast e f a?quﬁgggéﬁgé)g}'d&a%@ﬁ (%a? o‘gfﬁll(():ug%?g&gg% éérégg fi g‘{il%egﬁbgeg?lee“ fied or
transesterified, respectively. In the process according to the invention,
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veget abl g (ﬁ)g) [or animal origin, are esterified and/or transesterified with
al cohol ¢ - exanple fromthe group of nmonohydric G to C4 alcohols, into

carboxylic acid alkyl esters. The catal ysts can be formed by reacting
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pref er abl3;3 abové ZOOC.e Tlhe’ p?lg%sur during the reaction corresponds to the

vapour pressure of the mxture at the given tenperature and can optionally
be set auefe propéielacédiaihg 16 ddhinvaR#, cRbESAW Ridseand-cald BHBE abld ebRrst €920 bar.
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are obt %ill&?gftte}émeam ed al cohols, carboxylic acids and carboxylic acid

esters as -‘we as water fromthe charge stocks, alcohols forned by the
reaction, carboxylic acid esters and water, and the catal yst. The process
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transesterification reaction, respectively.

Preferably, the reaction occurs at an increased temperature, especially at temperatures above
150°C, preferably above 200°C. The pressure during the reaction corresponds to the vapour
pressure of the mixture at the given temperature and can optionally be set even higher than

said vapour pressure, e.g. higher by up to 20 bar.

In the process according to the invention, turnovers of more than 90% are achieved in the
esterification and transesterification. After the reaction stage, the reaction mixture is
separated, whereby the following products are obtained: unreacted alcohols, carboxylic acids
and carboxylic acid esters as well as water from the charge stocks, alcohols formed by the

reaction, carboxylic acid esters and water, and the catalyst.

The process stages are exemplified by way of the production of fatty acid esters from oils
and/or fats, which can also contain free fatty acids and water, by esterification or
transesterification, respectively, with an alcohol, for example from the group of C; to C4

alcohols.

During the reaction, the fats and oils are converted into fatty acid esters and glycerol by
transesterification with the alcohol that is used. The free fatty acids react with the alcohol




transesterification, respectively, with an alcohol, for exanple fromthe
group of C1 to C4 alcohols. During the reaction, the fats and oils are
converted into fatty acid esters and glycerol by transesterification with
t he al cohol that is used. The free fatt)‘/' acids react wth the al cohol 4
that is used and formfatty acid esters”and water. After the reaction, the
excess al cohol and the water present in the reaction m xture are first
separated fromthe reaction mxture. This separation is preferably done by
evapor atthatis gfed dvel fato dhigh acdd dsteisendatater. Aflendeaesctiohgethe eepas alcobel andul d
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e. This separation can be acconplished by nenbrane
nmet hods, crystallization nethods, adsorption nethods or extraction
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, the mxture fromthe reacti tage can optionally be m xed
wi t h rretf%ﬁmd%?)ﬁﬁbgﬁ R0 of gn %@%@%?rﬁr&g@x QSyEr ﬁﬁﬁwr%tmlé&mgt y form
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water. This route also opens up the possibility to introduce a catal yst
into the process. A separation between the fatty acid ester phase and the
gl ycer oPTighigstee seprrainn oithe Patalysicmixturg fram theely prsolwpfaitnesid gsir phase
cat al ystespbotivelye thetm bkl &rcie BRY Rhéth gl AR opabAdINSEe MixclUlieh ie@in the
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so, free fatty acids present in the reaction mixture are saponified, whereby the separation of
the catalyst mixture from the ester and glycerol phase is facilitated. This addition of metal
compounds can also occur prior to or after the separation of alcohol and/or water. This route

also opens up the possibility to introduce a catalyst into the process.

A separation between the fatty acid ester phase and the glycerol phase can optionally occur
prior to the separation of the catalyst mixture, and the separation of the catalyst mixture from
the fatty acid ester phase and the glycerol phase can be carried out separately. In this case,
the same methods as mentioned above, preferably a distillation, can be applied.

Thereupon, the fatty acid ester phase from the separation step of the catalyst mixture can be
supplied to purification processes. A wash with polar liquids as well as ion-exchange
methods, absorption methods, extraction methods or further distillation steps are suitable

purification methods.

The purified fatty acid ester phase can be used, for example, as a fuel. The glycerol phase
obtained after the separation of the catalyst mixture can be supplied to further purification

steps. These purification steps can comprise ion-exchange processes, absorptive processes,




the sane nethods as nentioned above, preferably a distillation, can be
applied. Thereupon, the fatty acid ester phase fromthe separation step of
the catal yst m xture can be supplied to purification processes. A wash
with polar liquids as well as ion-exchar%ge met hods, absorption net hods,
extraction nethods or further distillatiPon steps are suitable purification
nmet hods. The purified fatty acid ester phase can be used, for exanple, as a
fuel. The glycerol phase obtained after the separation of the catalyst
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conpletely or partially. A partial discharge of the catal yst m xture has
the advantage that, in this manner, inpurities are also discharged from
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stocks before they are fed into the reaction chamber.

The first reaction stage for esterification and transesterification can be followed by further
reaction stages, wherein the byproducts formed (mainly water and alcohols formed) can
preferably be separated after each reaction stage and fresh catalyst as well as fresh alcohol is
optionally added to the reaction mixture in each reaction stage. The reaction can be run
discontinuously or continuously, wherein, seen from an energetic point of view, the

continuous process control involving a recovery of heat is to be preferred.

The process according to the invention provides major advantages especially for the
production of fatty acid esters from vegetable and/or animal fats and/or oils by esterification
and/or transesterification with alcohols, e.g. from the group of C1 to C4 alcohols.

In comparison to the process described in DE-A 19942541, the process according to the
invention has noticeably better conversion rates. The comparative examples also show that
the esterification proceeds very well especially with magnesium soaps and that hardly any
free fatty acids are present in the reaction mixture. This provides advantages for the

separation of the reaction mixture, since, e.g. during distillation, free fatty acids are




optionally added to the reaction m xture in each reaction stage. The
reaction can be run discontinuously or continuously, wherein, seen from an
energetic point of view, the continuous process control involving a
recovery of heat is to be preferred. Th% process according to the invention
provi des maj or advantages especially for the production of fatty acid
esters fromvegetable and/or aninmal fats and/or oils by esterification
and/or transesterification with alcohols, e.g. fromthe group of d to C4
al cohol sdis¢hargedrpitly thsdatty aecitllestepy mreally idesthe obeticadpioBug, $0ewdE 4tk quatity
process HGROFMNLId QidrD% ddwiyERId LN has noticeably better conversion rates.
The conparativé exanples al so show that the esterification proceeds very
wel | especially with magnesi um soaps and that hardly any free fatty acids
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have to be expected. Wth the process according to the invention, the

catal yst is recovered, however, which is why, with the present process, the
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especi ally aqueous al cohols. Unreacted free fatty acids or glycerides are

| i kew se returned to esterification/
Unreacted free fatty acids or glycerides are likewise returned to esterification/

transesterification, thereby avoiding losses.

Compared to catalyst-free processes, the process according to the invention provides the
advantage that the reaction proceeds with smaller hyperstoichiometric amounts of alcohol,
which, in turn, clearly improves the efficiency of the process, since the expenditure for the

recovery of the alcohol is smaller than with processes without a catalyst.

By way of the following example, preferred variants of the process according to the
invention are described in even greater detail.

Example 1

In a series of comparisons, different catalysts for the esterification and transesterification,
respectively, of carboxylic acid esters were tested. The following chemicals were used:
rape oil from 00 rape seed, deslimed, deacidified, deodorized, dried,

oleic acid, technically pure,

methanol, technically pure,




transesterification, thereby avoiding | osses. Conpared to catal yst-free
processes, the process according to the invention provides the advantage
that the reaction proceeds with smaller hyperstoichionmetric anounts of

al cohol, which, in turn, clearly inproges the efficiency of the process,
since the expenditure for the recovery'of the alcohol is smaller than with
processes without a catalyst. By way of the follow ng exanple, preferred
variants of the process according to the invention are described in even
great er H&emidpionZRdnpl e 1 In a series of conparisons, different catal ysts
for the fAzhelystd walbanhide furapsgsterification, respectively, of
carboxylic acid esters were tested. The follow ng chem cals were used:

rape oiﬂ3¥¢ﬁﬁ$65wFﬁbe seed, deslinmed, deacidified, deodorized, dried, oleic
aci d, telibutykaldilaupiss,e, nethanol, technically pure, 7 water, deionized,
as catauxggg in g technically pure grade: tetrabutyl titanate, dibutyltin
di | aur at e,g e?w”ﬁahse%%rﬁ% stearate, calciumstearate, sodiumstearate Wth
al | the cabowe steersté,oned catal ysts, the followi ng experinments were carried
out: In 150 g of rape oil, 37.5 g of oleic acid and 123 g of
nethanoﬁgaggégﬁﬁggd with the anount of catalyst as indicated in Table 1
and were nmade to react in a |aboratory autoclave at 210C for a period of
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autoclave at 210°C for a period of 30 minutes. After the reaction, it was possible to measure

the indicated concentrations of fatty acid methyl ethyl ester (FS methyl ester) in the ester

phase.
Table 1
catalyst catalyst amount of metal] triglycerides | diglycerides [monoglyceridesifree fatty acids|FS methyl esters
[mol cat/kg oil] [g met/kg oil] |[% by weight][% by weight]| [% by weight] {[% by weight]| [% by weight]
tetrabutyl titanate  |0.066 3.2 5.5 9.7 113 4.8 69.0
magnesium stearate|0.134 3.3 - 0.3 1.8 4.3 0.1 92.2
dibutyltin dilaurate [0.027 3.2 1.1 8.8 11.8 4.2 72.7
calcium stearate  |0.080 3.2 0.4 2.3 6.4 4.0 86.8
sodium stearate 0.138 3.2 9.9 142 13.1 6.2 56.6
tetrabutyl titanate [0.134 6.4 1.7 5.7 9.7 3.8 79.1
dibutyltin dilaurate [0.134 15.9 0.4 6.1 8.4 3.8 80.0

It is evident that, with the amount of metal being the same, far better turnovers can be
achieved in the mixture with alkaline earth compounds. This applies both to weight ratios

and to molar ratios.

The entire reaction product was filled into a laboratory distiller. In said distiller, methanol
and water were removed by distillation from the reaction mixture, at first under normal
pressure. Then, the bulk of the methyl ester phase and of the glycerol phase was separated by
distillation under a pressure of about 0.5 mbar. The organometallic compounds acting as a
catalyst remained in the bottom residue during this distillation. Said residue was again mixed




[mol cat/kg oil] [g nmet/kg oil] [% by weight] [% by weight] [% by wei ght]
[ % by weight] [% by weight] tetrabutyl titanate 0.066 3.2 5.5 9.7 11.3 4.8
69.0 magnesium stearate 0.134 3.3 0.3 1.8 4.3 0.1 92.2 dibutyltin
dilaurate 0.027 3.2 1.1 8.8 11.8 4.2 7287 cal ciumstearate 0.080 3.2 0.4
2.3 6.4 4.0 86.8 sodiumstearate 0.13873.2 9.9 14.2 13.1 6.2 56.6
tetrabutyl titanate 0.134 6.4 1.7 5.7 9.7 3.8 79.1 dibutyltin dilaurate
0.134 15.9 0.4 6.1 8.4 3.8 80.0 It is evident that, with the anount of
met al  beWHl ransoikandeoleicaeidnsiwell as withoveshanotand Was ageghilelivsted to anhe i xt ur e
Wi th al kakdrTR 288 /trin £QRAGUALS: redftich. TRPLEIBStePRIaBS faBoWBhIBE sdeflih P8ble@nd O
nolar ratios. The entire reaction product was filled into a | aboratory
distiller. In said distiller, nethanol and water were renoved by
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Then, the bulk of [the nethyl [ester [phase and of the glycerol phase was
separated by dist)i | at® &4 under a |[pressunresitioppf tgpgsiphasQithaseipn The
or g_anom}t al Jatﬁlfst CorrpQ:!rlﬂ)dtSnix%Qt I NEnaAst atrigl)&a-&ea Mi@;cerrdg ”%A@Qﬂenbe@ flreg}ﬁty QQ&I tfaQ)erd esters
residue|during thils distilTatjion. Sard residue wa§ again mxed 8 (W th rape
0i | and feleic—aci g as Bl _ag witth [Fetpag] Lanwieib d% ayueien] &by weishld d%byeigh]
esterifilcation/transesterifigationreaction. The gel ected mass ratji os can
be seen|in Table 2. Table 2 gil, fdtty acids, conposition |of the édster
phase af¥epiigac r AP on cata3l2St gt alyst P xturdémet hanof’trighyBer|
di gl ycerhdrsswamnogisyceri des |hree flatty aches fatty acid egters [igh [9] [[%
I 0, 1 0, 0, 0
?gt ‘r“’g'bﬂ a}m?tynn{ffau%ﬁ%'sﬁgﬂil 7([3 /01 315. ?‘Q’elq c??ﬁt L ([3/09 6% \flygt L] L% by, el ght |

PEfat'e2190-79 59955 g 2 magAbbium-st84rate
187. 55 l:aciumaeaﬁml As545.0 0. 1 92. 4 |dibutylpin dilaurate 198, 3 125.)s¢¢32.5 6.5
9.8 4.8/76.4 calciumstearatle 187./]74 122.11 0.1 2]3 6.4 4.]0 86.8 |sodi um
st ear at 82ypFady 14876 1 g 7 MY Slf g 72 82 The cdhditionsttor—the?8econd
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The conditions for the second reaction stage were again chosen such that the product was
kept at a temperature of 210°C for a period of 30 minutes. The content of methyl ester in the
methyl ester phase after said second reaction stage is likewise illustrated in Table 2. The
higher turnover with alkaline earth metal catalysts is clearly recognizable.

Also after the second reaction, the mixture was separated by distillation (separation of
methanol and water), which was followed by the distillation of methyl ester and glycerol.
The ester phases from both distillations were in each case separated from the glycerol phases
(by gravity sedimentation) and were subsequently washed with 0.5% by weight of water.
The ester thus obtained met the quality requirements of EN 14214. The yield which could be
achieved with the individual catalysts is summarized in Table 3. It can clearly be seen that a
far better yield was achieved with alkaline earth catalysts than with heavy metal catalysts.

Table 3
Yield of fatty acid methyl ester, based on the applied amount of oleic acid and fatty acid

tetrabutyl titanate 74%

magnesium stearate  |94%

dibutyltin dilaurate 77%

calcium stearate 88%

sodium stearate 68%
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free fatty acids of approx. 7% (used edible oil: used edible oils from

househol ds and busi nesses contain a mxture of different vegetable and
ani mal fMegnesivg oents wasrused patheycatdysislo epae theedtapst, § kpof mageesium. g, from
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first, m@himok and élecm‘[ad)yslt JPsing wgsmpi, sthegmmnittte was pumped from the mixing
container into a storage vessel. Using another pump, the mixture was pumped continuously
with a flow rate of 25 I/h from said storage vessel into the plant. At first, the mixture was
conducted through a heat exchanger and heated to 215°C. After the heat exchanger, the
mixture continued to flow through a reactor, the residence time in the reactor amounted to 30
minutes, the pressure was set to 50 bar abs by means of a throttle valve arranged after the

reactor.

The desired esterification reactions (free fatty acids and methanol into fatty acid methyl ester
and water) and transesterification reactions (glycerides and methanol into fatty acid methyl
ester and glycerol) proceeded in the heat exchanger and in the reaction vessel. Via the
throttle valve, the reaction mixture was expanded to atmospheric pressure, whereby
methanol and water evaporated and were separated in the subsequent flash container. The
remaining mixture was conducted to a further degassing stage, which was run at 140°C and

50 mbar abs, whereby residual amounts of water and methanol were separated.

After this degassing procedure, the remaining mixture was separated continuously in a short-
path distilling apparatus into a bottom product mainly containing unreacted glycerides, fatty
acids, the catalyst and small amounts of methyl ester, and into an overhead product
accumulating in the form of two liquid phases, a methyl ester phase and a glycerol phase.
These phases were conducted through a gravity separator and were thus separated from each
other. The glycerol phase comprised about 99.5% of glycerol. The methyl ester phase was
washed with 0.5% by weight of water in a mixing container, the water phase was separated




met hanol and the catalyst. Using a punp, this m xture was punped fromthe
m xi ng container into a storage vessel. Using another punp, the m xture
was punped continuously with a flowrate of 25 1/h from said storage
vessel into the plant. At first, the mi<(|.r)]ure was conducted through a heat
exchanger and heated to 215C. After the‘heat exchanger, the mxture
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each ravarpllyentoaheth9l ested. In the bottom product, the polymer concentration was below 1%.
Comparative Example

The raw material amounts of used edible oil and animal fat as indicated in Example 2 were
mixed with potassium methanolate and methanol according to the prior art in order to
perform a transesterification into the respective methyl ester. For this purpose, potassium
hydroxide (technical, approx. 88%) was first of all dissolved in methanol (technically pure).
The amounts were chosen such that a solution with a KOH concentration of 8% was
obtained. Said solution was mixed with the above-mentioned fats at a ratio oil : solution =
10 : 1.5. After a reaction time of 20 minutes at about 40°C and a subsequent settling time of
12 hours, no phase separation occurred, the catalyst potassium methylate had become
inactive due to saponification reactions with the fatty acids present in the raw materials.
After addition of concentrated sulfuric acid until a pH-value of 4 was reached in the reaction
mixture, the respective reaction mixture was separated into an oil/fat phase and a methanol/
glycerol phase. The yield of methyl ester in the oil/fat phase amounted to only about 15%.




hours each. The ampunts sunmarized in the follow ng Table 4 were processed
and obtained, respectively: Table 4 charge products nethyl ester oil/fat
nmet hanol catal yst water nethyl ester glycerol waste water methanol bottom
yield wused edible oil 846.0 691.7 10.2 F.G 820.0 80.0 8.3 600.4 47.0 96. 9%
animal fat 842.0 615.4 10.4 7.2 827.0 815 7.9 534.3 31.0 98. 2% The used
edible oil had a polyner content of 5.5% Since, in case of used edible
oil, the yield of fatty acid nethyl ester anounts to al nost 97% these
pol yner sClaeng al so converted largely into nethyl ester. In the bottom
product, the polynmer concentration was bel ow 1% Conparative Exanple The
raw materi al amounts of used edible oil and animal fat as indicated in
Exanple 2 were mxed with potassi um net hanol ate and net hanol according to

the pr It or, ar tAFfbc@ﬁsdl%f tHeOpro@Edt{ddr dNcarbok #6854 85tbfsi tyadste@tlichibPot Bboxylic
respective

nme | ester.. For this purpose, potassi ydr oxi de (technical,
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The anouivusd metabcathlysien such that a solution with a KOH concentration of 8%
was obtained. Said solution was m xed with the above-nentioned fats at a
ratio oil : solution = 10 : 1.5. After a reaction time of 20 m nutes at
about 40bampgrizedingbelquent settling tine of 12 hours, no phase separation
occurred, the catal yst potassium nethyl ate had becone inactive due to
saponifica{iqn reactions with the fatty acids present in the raw materials.
After adbg Hqud mgtal caiabehis the alkabine puth mewd ralt o sarbexspiaagid- ue of 4 was
reached in the reaction mxture, the respective reaction m xture was
separated into an oil/fat phase and a nethanol/ glycerol phase. The yield
of nmethyl ester in the oil/fat phase anbunted to only about 15% 11
d ains: 21. Alpocessictadinghte gainduchiaoterifediartbaxit alkakine ehrésietabisby
esteri f:rﬁ%%ﬁﬁ‘zg()f carboxylic acids and/or transesterification of
carboxyl1¢ acid esters with alcohols in the presence of a liquid netal
catal yst,

3. A process according to any of claims 1 or 2, characterized in that the carboxylic acid

is an aliphatic carboxylic acid.

4. A process according to claim 3, characterized in that the aliphatic carboxylic acid

comprises 10 to 24 carbon atoms.

5. A process according to any of claims 1 to 4, characterized in that an aliphatic
monohydric alcohol, in particular methanol or ethanol, is used as the alcohol.

6. A process according to any of claims 1 to 5, characterized in that triglycerides are

used as the carboxylic acid esters to be esterified or transesterified, respectively.

7. A process according to any of claims 1 to 6, characterized in that fats and oils of a
vegetable or animal origin, especially used edible oils and waste fats, are used as

triglycerides.




characterized in that the liquid netal catalyst is the alkaline earth netal
salt of a carboxylic acid. 2. A process according to claiml, characterized
in that the alkaline earth netal is magnesium 3. A process according to
any of clainms 1 or 2, characterized in that the carboxylic acid is an

al i phatic carboxylic acid. 4. A‘processl%ccording to claim3, characterized
in that the aliphatic carboxylic acid conprises 10 to 24 carbon atons. 5.
A process according to any of clains 1 to 4, characterized in that an

ali phati c nonohydric al cohol, in particular nmethanol or ethanol, is used
as the coho r I-ng n f clai. 0.5 .
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to be estheesteiibention o trensestrdicatipmdespeedydytthe mietal catalyat isreek®s anetbor di ng
to any QlsteifRhiidn dr {rshsBsteGHAIRG! Rish&fdely) that fats and oils of a

vegetabl e or animal origin, especially used edible oils and waste fats, are
used as triglycerides. 12 8. A process according to any of clains 1 to 7,
characterized in that, upon conpletion of the esterification or
transesterification, respectively, the netal catalyst is used for another
esterification or transesterification, respectively.




