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The direct esterification of alcohols with carboxylic acids is one of the
20 fundamental operations of organic chemistry. In order to steer the reaction
in the direction of the desired ester, it is expedient to remove the water of
reaction continuously. Suitable measures are, for example, azeotropic
distillation, heating the reaction mixture with passage of an inert gas,
carrying out the reaction in vacuo or the presence of a drying agent. The
25  azeotropic distillation can be carried out in the presence of an added water-
immiscible entraining agent. However, it is also possible for acid or alcohol
present in excess to serve as an entraining agent. The component which
has the lower boiling point is expediently chosen to be present in excess.

30 The reaction can be carried out in the absence of catalysts but then
requires higher temperatures and longer reaction times. Both reaction
conditions can be made milder with the use of acidic catalysts. In addition
to sulfuric acid, organic acids, such as methanesulfonic acid,
p-toluenesulfonic acid and cation exchangers of the polystyrene sulfonic

35 acid type, are the preferred catalysts.

Residual alcohol contents which may not exceed specific limits of many
applications constitute an important quality criterion for desired ester



conmpounds. In order to neet this quality requirement, separate purification
of the ester conpounds by distillation is frequently required. According to
GB- 1, 394, 651, ‘butyl acetate is obtained if a m xture of ethanol 5 and
butanol is esterified with acetic acid d the crude m xture is then worked
up by distillation. According to the prdtess disclosed in GB- 1, 394, 651,
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ester conpound i
out according to the proposal of GB-1,394,651 leads to a butyl acetate

having considerable residual contents of n-butanol, since the residual
amounts of n-butanol leaving the esterification column via the top all enter
the pure butyl acetate fraction. For many applications, however, it is

25 necessary to provide a butyl acetate having as low a residual n-butanol
content as possible.

It was therefore the object to provide a process for the coupled production
of two esters, in which two ester compounds are obtained in excellent
30  purity and with low residual contents of starting alcohols.

This object is achieved by a process for the coupled production of two
esters by reacting a mixture of two aliphatic alcohols with an aliphatic
carboxylic acid and working up the crude ester mixture by distillation. In the
35 process, after the water of reaction has been separated off, the crude ester
mixture leaving the esterification reactor is fed to a first distillation column,
in which a side stream containing the higher-boiling alcohol component is
taken off below the feed point of the crude ester and is recycled to the
esterification reactor, in which the higher-boiling ester compound is taken



off via the bottomand in which, after water has been separated off, the
top take-off is fled to a second distillation columm, in which the

| ow-boiling ester conmpound is taken off via the bottomand in which, after
wat er has been separated off, the top t$ke-off Is recycled to the
esterification reactor. 5 Surprisingly, Yhe desired | ow boiling or
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acid, acetic acid, n-propionic acid, n-butyric acid, isobutyric acid,
n-pentanoic  acid, 2-methylbutyric  acid, 3-methylbutyric  acid,
2-methylpentanoic acid, 2-ethylbutyric acid, n-hexanoic acid, n-heptanoic
acid and cyclohexanecarboxylic acid. A suitable unsaturated aliphatic

25 carboxylic acid is acrylic acid.

The alcohols used as starting materials are industrially produced
chemicals. For example, acyclic saturated monoalcohols, such as
methanol, ethanol, n-propanol, isopropanol, n-butanol, isobutanol,

30 n-pentanol, 2-methylbutanol, 3-methylbutanol, n-hexanol, n-heptanol,
2-ethylhexanol, n-nonanol, isononanol and n-decanol, are used. Examples
of saturated cyclic monoalcohols are cyclopentanol and cyclohexanol.

The process according to the invention is particularly suitable for the
35 coupled production of carboxylic esters which are obtained by esterifying
aliphatic monocarboxylic acids having 2 to 5 carbon atoms with a mixture of
two aliphatic monoalcohols, each of which contains 1 to 7 carbon atoms.
The monocarboxylic acid and the two components of the alcohol mixture
should be chosen, with respect to their boiling point or with respect to their



shoul d be chosen, with respect to their boiling point or with respect to
their 4 azeotropi¢c mxtures formng in the presence of the water to be
elimnated, so that the nonocarboxylic acid has the highest boiling point
anong the three starting conpounds. 5 Sych a choice of the starting
conpounds ensures that the carboxylic acld is conpletely retalned in the
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a butanol content of 30% by weight, based on the total mass of the alcohol
mixture to be used. In the case of the coupled production of ethy! acetate
and isopropyl acetate, it is advisable to use a starting mixture having an
ethanol content of 80% by weight and an isopropanol content of 20% by

25 weight, based on the total mass of the alcohol mixture to be used, in order
to utilize a particularly advantageous formation of the azeotropic mixture.

The total amount of alcohols which is fed into the esterification reactor

corresponds in general to the number of equivalents of the respective
30 carboxylic acid which are fed in, since unconverted alcohol is generally

stripped from the water of reaction and recycled to the reaction. When the

esterification reaction is carried out continuously, it is therefore sufficient to

use the amount of alcohols corresponding to the number of equivalents of

carboxylic acid present. The alcohol also acts as an azeotrope former and
35 thus serves as an entraining agent for removing the water of reaction.

Further process variants comprise removing the water of reaction with
passage of an inert gas or with application of reduced pressure.



5 The esterification of carboxylic acids with alcohols is a process known
from the prior art. The esterification can be carried out in the absence
of a catalyst, with the advantage that the addition of a foreign substance
is avoided. In this case, the carboxyligc acid sinultaneously acts as a
reactant 5 for the alcohol and as a catalyst. However, it is then generally
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whether, for example, the reaction is carried out in the presence of a
catalyst or whether reduced pressure is applied for removing the water of
reaction.

25 Preferably, the esterification reaction is carried out continuously in an
esterification column in which the bottom of the column also referred to as
a distillation boiler, serves as a reaction vessel and the attached column
tower serves as a distillation column for rectifying and removing the ester
compounds already formed, the unreacted alcohol and the water of

30 reaction, the rectification following the esterification reaction simultaneously
completely retaining the carboxylic acid in the distillation boiler. The column
pressure, the column temperature and the reflux ratio to be set at the top of
the column depend on the starting compounds to be used in each case.
Usually, atmospheric pressure is employed. Column temperature, top

35 temperature and reflux ratio are set so that no carboxylic acid passes via
the top of the column into the ester distilled off but at the same time
sufficient water of reaction is discharged.
The mixture leaving the top of the column is condensed and passes into
the phase separator after the fraction recycled as reflux into the



The m xture leaving the top of the colum is condensed and passes into the
phase separator after the fraction recycled as reflux into the 6 .
esterification colum has been separated off, water of reaction and organic
phase separating fromone another. Depending on the choice of the starting
conmpounds, the reflux can be suppl enent by adding organlc or aqueous
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Is then purified second
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of the sz%congor%p&tjr'\cli lcaotn'tgrrﬁmc%a' With M alli Efnlgu%sl, of tthe Iow bozlmg alcohol and
residual amounts of water, are removed via the top of the first distillation
column. Column temperature, column pressure and reflux ratio in the first
distillation column depend on the ester mixture to be separated in each
case.
25
The low-boiling crude ester, e.g. crude ethyl acetate, leaving the top of the
first distillation column is condensed and is fed to a phase separator after
the amount required for the reflux into the first distillation column has been
separated off, residual amounts of water being separated off. The organic
30 crude product is then purified in a second distillation column to remove
further residual amounts of water and the amounts of the low-boiling
alcohol. The feed to the second distillation column is preferably to the
middle region of the second distillation column, particularly to the 10th to
20th tray, calculated from the bottom of the column. The pure low-boiling
35 ester compound, e.g. pure ethyl acetate, is taken off via the bottom, while
the top product is first fed to a phase separator after condensation and
removal of the amount required for the reflux into the second distillation
column. The organic phase is recycled to the esterification reactor. The
aqueous phase saturated with alcohol compounds and ester compounds is



20th tray, calculated fromthe bottom of the colum. The pure | ow boiling
35 ester conpound, e.g. pure ethyl acetate, is taken off via the bottom
while the top product is first fed to a phase separator after condensation
and renoval of the anmount required for the reflux into the second
distillation colum. The organic phase 1s recycled to the esterification

. Th L . d with al | d d
compounds 1< conBiRl il YiE ActhtS Rreed oolafed 2H3s FRRRB orrraion ptide
separ at i on ofondensash hafe peediiais fropn doe esterifioation heolemneand ifroat it fiestl umm
and from t heqfifighion %aitinn 3rdPNs CﬁthH“fr%Hﬁ’ e ‘;cfr;ﬁ%?‘;@ﬁptgﬂ%n%r 9B

conponents i downstream wat er strippin rting al &ohol s

a it e col um
recovered SQPWEFEFB§marV@tPéc§IBPB@Qt @Olurﬂ'@negﬁf@r iStadingi @lcahelstrecovared

coupl ed B odtisreby afd réoyeletiothe R8N TIcatinirsagtopar ticul arly econom cal
process since caplital costs can be reduced by omtting colums in the

esterification part and in the working-up part. The reduced 10 operation of
distill 3& i onThel wonpldd keretaetioredok etwd hestst ee&mpomwpfsi @, pattiBurRy! eads
to an additi | N u f I stillation r.océesses
can be cont rggﬁﬁe%ﬁﬁ:?i %rloég%é sﬁﬂ%‘?e%‘g%l ;Tgcﬁsqs F‘E%@I g?/ r eﬂsgyof’ﬁ}'ﬁﬁg

azeot r opi ¢ nEgiunmssin ¥edestedficationr park fandcinethe wbikingap ipant. Fhewadeicedso t hat
| ess wat h i : roeRL S t wo
ot or | cormougne ARoR ISR hIRtnS TRBRISE Ptiycks, B’ Roat ORislmtth. | ' on
col utms vi a Wﬁ@fb&qdénﬁq areadditianal Rnergy saving dourthermase: twordistélation

purificati onpfdcerses eanBeséortRiNedaRf MY S sihR ESHIRY aFinally, (tR8 usBWighR' oduct s
he 20 mal n product

via the bottomis particularly advantageous’ becguse .

need not be éﬁ‘fﬁ}fcécﬁ%IW'X&KE%H?%%F%SJPRP%HH‘W% &E‘F'PGQO'P iwater P thad anount
of steam uselesswateehas i belcirculated ot evaorated. be varied over w de ranges
W t hout H’ue quality of the ester conpounds taken off via the bottom being
i npaired.” 25 Even if the conposition of the alcohol mxture varies within
wi de |im ts, Suipisinglymifer iegester cengeundsosarbhe vasitginedtio ed@elle®tOsarity wei ght

of ‘the respagii R Hidanbs cdhahRd M8 hBCoLRIR! 1akBSHS bnbNGar!feOligha M Xt ur e

to be used, tne desired ester conpounds can be ol I n"excellent
purity by tWENBYG r RUEBERHOY, StEpStiRe Mesl @ppligationsy The removal of the
pure products via the bottom is particularly advantageous because the
20  main product need not be completely vaporized again and the reflux ratio
and the amount of steam used in the distillation columns can be varied over
wide ranges without the quality of the ester compounds taken off via the
bottom being impaired.

25 Even if the composition of the alcohol mixture varies within wide limits,
which may range from 90 : 10% by weight to 10 : 90% by weight of the
respective alcohols, based on the total mass of the alcohol mixture to be
used, the desired ester compounds can be obtained in excellent purity by
the process according to the invention.

30
An exemplary embodiment of the invention is described in more detail
below with reference to the process flow diagram shown in the figure. The
invention is not intended to be restricted in any way thereby.

35 The known part of the process has already been described further above,
and therefore only the reference numerals are mentioned here: 1 aliphatic
carboxylic acid, 2 and 3 respective aliphatic alcohols, 4 premixer, material
stream 5, starting mixture fed to the bottom of the esterification column 7, 6
catalyst, 7 esterification column containing catalysts in the bottom, 8 phase



An exenpl ary enbodi nent of the invention is described in nore detail bel ow
with reference to the process flow di agram shown in the figure. The
invention is not intended to be restricted in any way thereby. 35 The known
part of the process has al ready been desgri bed further above, and
therefore only the reference nunerals are nentioned here: 1 aliphatic
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mat eri al st réanpleg nrcduqticm isgtakan anfbuiat thefbattoen loif dihe distitiatiom golahmohol i s
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The top tak8aieral; %t" an 13 contaipingsan aspetndt o theahigheebottiog clestaliion and
removal of 1fa|¢etmeofamatmts|dreaaueromnftﬁé s&ﬂ'ﬁauﬁ@%béﬁoﬁ Bt met&lEtmyn%h'édl hon
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second di st tdKeaoff enfeciatiouthe ptﬁse\dapbeatbhmmlee@wdéﬁ@éi;bn awd ﬁtgmé‘llal(?fr _eamt )
SC S r oun al n VI a e
20" bott ofs t an® Sfifount1BgBired P o deniok S ing aBERE Calin? 3 BRTds L,
while the veepanated drigpaneanganiar hpee and tame anbaees sphEseatThe begariit er
condensati on ﬁﬂ@brﬁﬂ’éﬁél Siredrhe 1 m?é'rféd B4 g%r r%é]ﬁﬂrc?ff LH@‘ seBbhg: The

r esi dual V\B.t I'Tﬁt eI’IE stream , ISC ar ge ase separ at or

19, while the Buﬂéﬂﬂ colimyy o 6 Sy togy aseos pmﬁﬂ@atea@l aieam 47, 9 r cam 21
25 to the botlischargfed: HEhespurei fow-bbiling cstleurebrﬁpoJﬂf@ iYesstaingd efthae2, 17

and 20 o3y ai BEfl Al takE S MG S PR Sh A ofthe sbcond distillation column, while
the volatile components are fed to the phase separator 19 after
condensation and removal of the amount required for the reflux ratio. The
residual water, material stream 20, is discharged via the phase separator
19, while the organic phase separated off is recycled as material stream 21
25 to the bottom of the esterification column 7.

The water streams 22, 17 and 20 obtained at the phase separators 8, 14
and 19 can be combined and then freed from the residual contents of
alcohols and ester compounds in a known manner by means of a water

30 stripping column. The alcohols recovered are recycled to the esterification
process.

The following example is intended to describe the process according to the
invention, but without restricting it.
35

Coupled production of ethyl acetate and butyl acetate



and 19 can be conbined and then freed fromthe residual contents of

al cohol s and ester’ conpounds in a known nmanner by means of a water 30 .
stripping colum. The al cohols recovered are recycled to the esterification
process. The follow ng exanple is intendgd to describe the process
according to the invention, but wthoutYrestricting it. 35 Coupl ed

roducti on of t tate 9.1n t rem xer 4, ethanol
E, but anol 2'%?1“(? é{:een?i %‘gF g’cégggglaﬁég#@?gga ffatic Qc'd%GQF%WﬁW Bt éhe
fol | owi ng peMisturabavingrthedoliawingipercintage edmpEsitimmol cbiaifiédby wei ght 5
But anol 24.6% by wei ght Acetic acid 50.8% by weight and said mxture is
I ntroduced as. a material stream5 into the bottomof the esterification
col um. The BE88RBh of the egféd’mYcMiIBh col umn contains 10 2. 0% by wei ght,
based on 5 heBugdrdl reacti on2dieehWyeweight et hanesul fonic acid as catal yst

ai mosphori o APEIGHPE and a BOSEIPERLr 6 of 83C The top product i
condensed, cooled and is passed through the pha_sfei iet)?:)at grl 8rmW| tSh?rem)vaI
B oocy "5} nen ST RO o R B s BHE Al
esterificati eatetigration icelumnarfinenbottanh of ithe estesficatiorr ?blmmfc&\tgicignl st o
o o i o 1 W SRR b 0, B il BByl
Butyl acet at 8Ci9sasngatalyst &obhg, eglarifration colunmy 7wsiaginpedowidhodsytrags,gt  53. 0%
by wei ght operated at atmospheric pressure and a top temperature of 83°C. The top

product is condensed, cooled and is passed through the phase separator 8

with removal of the amount recycled as reflux into the esterification column

15 7. Product 9 is recycled from the organic phase to the top of the

esterification column in an amount such that a reflux ratio of 2 : 3 is

established, while the remainder is fed, as material stream 10, having the

following composition

20 Ethanol 1.0% by weight
Butanol 0.6% by weight
Acetic acid 0.0% by weight

Ethyl acetate 53.0% by weight
Butyl acetate 43.1% by weight
25 Water 2.3% by weight,

to the 20th tray (counted from the bottom of the column) of the first
distillation column 11. The distillation column 11 is operated at atmospheric
pressure and at a top temperature of 74°C. From the top take-off of the
30  distillation column 11, the product, after condensation, is recycled to the top
in an amount such that a reflux ratio of 1 : 2 is ensured. The remaining
amount of product obtained at the top of the distillation column 11 is
separated in the phase separator 14 into the organic phase 15 and the
aqueous phase 17. The material stream 15 removed from the phase
35 separator 14 has the following composition

Ethanol 1.8% by weight
Butanol 0.0% by weight
Acetic acid 0.0% by weight



43.1 % by weight 2.3%Dby weight, to the 20th tray (counted fromthe bottom
of the colum) of the first distillation colum 11. The distillation
colum 11 is operated at atnospheric pressure and at a top tenperature of

74C. Fromthe top take-off of the 30 digtillation colum 11, the product,
after condensation Is recycled to the top in an anpbunt such that 3 refl Ex
ratio of 1 red. T, anount of product obtained at the
top of the di st*lsﬁcggﬁgn col ugnﬁh/e IQ’g(par ated in the phase separator 14

into the or g8ty asatate 15 andOtOP/ebyaNﬁJ@fatus phase 17. The material stream 15

renoved fromyherphase 35 se@qb,gb %@hhas the foll owi ng conposition
Et hanol 1.8% by wei ght But anol 80” wei ght Acetic acid 0.0% by wei ght

10 Ethyl acetate Butyl acetate V\ater 94.1 % by weight 0.0% by wei ght
4.1 % by ®ei grom tﬁel?ammnawhco@ntbdtfr@ﬁ,thémnbﬁﬂoﬂh@reduh}ﬁnbeiﬁfé”an@tfm .'aﬁ

columm, of t 0 stream 13 having t

fol | owi ng co I(ngﬁnftlil) AEH? ?r}fﬁ’ é@@%ﬂé g %&'QN‘QQ GRMAOSIEPRY | acet at e Butyl
‘acetate Water 0.0% by weight 2.8% by weight 0.0% by weight 0.8% by

vei ght 96. 3%y, ywgi ght 0.1 %Ry, B‘?W?ém

Butanol 2.8% by weight
10  Acetic acid 0.0% by weight
Ethyl acetate 0.8% by weight
Butyl acetate 96.3% by weight
Water 0.1% by weight

15 is removed and is recycled to the bottom of the esterification column 7.

Pure butyl acetate (material stream 12) having the following composition

Ethanol 0.0% by weight
20 Butanol 0.2% by weight
Acetic acid 0.0% by weight
Ethyl acetate 0.0% by weight
Butyl acetate 99.8% by weight
Water < 0.1% by weight

25
is obtained via the bottom of the distillation column 11.

The material stream 15 is fed to the middle region (17th tray, counted from
the bottom of the column) of the distillation column 16, which is operated at

30 atmospheric pressure and at a top temperature of 69°C. Pure ethyl acetate
(material stream 18) having the following composition

Ethanol 0.1% by weight
Butanol 0.0% by weight
35 Acetic acid 0.0% by weight
Ethyl acetate 99.9% by weight
Butyl acetate 0.0% by weight

Water < 0.1% by weight



15 is renoved and is recycled to the bottomof the esterification colum 7.
Pure butyl acetate (material stream 12) having the foll ow ng conposition

Et hanol 20 Butanol Acetic acid Ethyl acetate Butyl acetate Wter 25

0. 0% by weight 0.2% by weight 0.0% by1iei ght 0.0% by wei ght 99.8% by
weight < 0.1 %by weight is obtained via the bottomof the distillation

colum 11. The r WS 1 the mddle region (17th tray,
count ed fromi}' ?%ghﬁegt\?%}rﬁ%bsﬁ%@gh%mbqtehe distillation colum 16,
which is operated at 30 atnospheric pressure and at a top tenperature of
69C. Pure et avtbr S6dHARIBatioNBIRbHG rrSéy’Bléé)féBﬁV'tH& fo{&e 18- TR

d t hyl ace dCet at e

conposi tion Ef hanol ut anpl /35 Acetic acl ate ~ Buty

V\a{rgr 0.1 % El&ﬁt'@%li%h?gumfb% Iy theetogrp ancamos Bt sueh et ageflansalip o3 ght 0. 0%
by wei ghts  <isOestaBfishedwdhehbmblining a@h&m:mgoypaodd&i@ﬁéé@atgfthépfnaggl um

16. After Coggggr%?otr' ?8: T%anglrjgcatnic': Sph%%%ygegaraterdo rgfft Pse réc? cletda a%_ r%ater?al ©

stream 21 having the following composition

Ethanol 3.3% by weight
10  Butanol 0.0% by weight
Acetic acid 0.0% by weight
Ethyl acetate 91.8% by weight
Butyl acetate 0.0% by weight
Water 4.9% by weight

15
into the bottom of the esterification column 7.

The aqueous streams 22, 17 and 20 obtained at the phase separators 8,
14 and 19 have the following composition

20
Material stream 22
Ethanol 2.7% by weight
Butanol 0.2% by weight
25 Acetic acid 0.0% by weight
Ethyl acetate 3.4% by weight
Butyl acetate 0.3% by weight
Water 93.4% by weight

30 Material streams 17, 20

Ethanol 7.3% by weight
Butanol 0.0% by weight
Acetic acid 0.0% by weight
35 Ethyl acetate 7.8% by weight
Butyl acetate 0.0% by weight

Water 84.9% by weight



distillation colum 16 to the top in an anmount such that a reflux ratio of
3: 15 is established. The renmai ni ng anount of top product is passed to
the phase separator 19. The organic phase separated off is recycled as
material stream 21 having the foll ow ng conposi tion Ethanol 10 Butanol
Acetic acid Et hyI acetate Butyl acet atg Water 15 3.3% by wei ght 0 0% by

h 0%l 0 o b i
}tAﬁleng)ttom 0] e esmr?'ﬁ? eég%lwg;%ordg\g ﬁgﬁ%gﬁ%%ﬁ}?"st%m%ﬁ ey7 alngto
20 obt ai ned afodlmtjomﬁw%war 80BIPOUBGS, the desira ehter compounms! tRvang
conposi ti on 38 déh! 193 blaifdd Giah8honR Bl he AL /atg% &9&&@% ALAf 1 Et hy|

acetate But/il aceta t er . %
wei ght 3. 4%4b§ %!%ﬁf’c’hé %Wsy ‘W& t'-'5§§ 'ﬂ%‘ﬁ?‘ @ml@ﬁtloc@ V\Mﬁ‘pélt fla'thEHt r eams
17, 20 5 purification steps.



Ethanol Butanol Acetic acid 35 Ethyl acetate Butyl acetate Water 7.3%
by weight 0.0%by weight 0.0%by weight 7.8%by weight 0.0% by wei ght
84. 9% by wei ght 12 As shown by the exanples according to the invention, |3
the coupl ed | of two ester conpounds, the desj r npounds
12 and Io18 cﬁéggf%%éf@inned via the bottom of the two di Ehﬁﬁﬁgﬁéﬁsggl ums
11 and 16 in a purity such that they cag be used in nost applications

wi thout further 5 purification steps. WO 02/ 22547 PCT/ EP01/ 10349 13
Patent clains 1. A process for the Patgitethipsoduction of two esters by
reacting a mxture of two aliphatic alcohols with an aliphatic carboxylic

acid and 5 working up the crude ester mxture by distillation, V\/nerel n
after the whter &fpracessifon tha<oupied pepduciivadobivio etslte.rscbwaleact

T ® (2o i"9, MibRuRS bPid ASHARILIEGRRE Yt an Bithd® Grbbiiile 4L @%hh' ation

colum, in which a side str
conponent® is takWerking upethencruge e%teanwim byfdig @tIOﬂuwéIee&neﬁftemhel S

recycled to 10 thﬂ/a&,ﬁrt@ffl'éd&léh't‘?d‘s beaﬁtﬁparat@d\/@ffcmet Bﬁﬁty egt%rr rﬁ&qréng
ester conpound is taken o

e botto
been separated o '%@et%ﬁﬁeﬁ'#%'oﬂfrﬁaf:@rﬂg}?‘f@ %f'é\q,é’dﬁfﬂfaHP@PPN"&’ﬂ i1Bn
colurm, in whi chwhich aewmstréam@oamlmhgqmmm -bailingedleshof ormpéndre

‘s 15 racycl ed 5 el otepiaE P87 pBET Y i b enSt pg nBoldBald ed 1 n
cl ai m 1,10nher ei n thecestedficationer@actar, in which the hlgher-bomng ester compound
is taken off via the bottom and in which, after water has been
separated off, the top take-off is fed to a second distillation column,
in which the low-boiling ester compound is taken off via the bottom
and in which, after water has been separated off, the top take-off is
15 recycled to the esterification reactor.

2. The process as claimed in claim 1, wherein the side stream is
removed from the first distillation column, below the feed point of the
crude ester, in the stripping section, preferably at the 2nd to 10th

20 tray, and is recycled to the esterification reactor.

3. The process as claimed in claim 1 or 2, wherein the crude ester
mixture is fed to the middle region of the first distillation column,
preferably to the 15th to 25th tray of the first distillation column.

25

4, The process as claimed in any of claims 1 to 3, wherein the top take-
off from the first distillation column is fed to the middle region of the
second distillation column, preferably to the 10th to 20th tray of the
second distillation column.

30

5. The process as claimed in any of claims 1 to 4, wherein aliphatic
carboxylic acids having 1 to 6 carbon atoms are esterified with a
mixture of two aliphatic alcohols, each having 1 to 10 carbon atoms.

35 6. The process as claimed in any of claims 1 to 5, wherein the amount
of the respective alcohol component is in the range from 10-90% by
weight, preferably 20-80% by weight and particularly preferably
30-70% by weight, based on the alcohol mixture.



removed fromthe first distillation colum, below the feed point of the
crude ester, in the stripping section, preferably at the 2nd to 10th 20
tray, and is recycled to the esterification reactor. 3. The process as

claimed in claim1 or 2, wherein the crude ester mixture is fed to the

m ddl e region of the first di stillation &l um, preferably to the 15th to

25th tray of #the f4 Lstdllatg olum. 2 .. Ih rogcess as clained in
any of cl ai ms7t'1 tJr{?,STp)Rﬁ%(?stesi 5t h’éa?’ﬂ%%ﬁ g REY BEfC??'mn%t E% i WOeTRINStNE | ati on
colum is fed to tasterificatipe reagtiom dé tcaeiedeonndnditbei prederee asfl wm,
preferably to the gkfiftickfon t L f b td lLum. 30
5. The process as cl, ingd i%%'Zéﬁga‘@f‘%i5&@%%’3‘@%%@?"8%% ?%ﬁ%lqy
carboxylic acids N‘éﬁ)&r‘?g ased op thatelghreachiap raxturesterified with a nixture
of two al§phatic al cohols, each having 1 to 10 carbon atons. 35 6. The
process as clgaimed.in any of clainms 1 to 5, erein the amount of the
respective alsgohol h@or%?#?esﬁt aﬁsgl:aﬁn?%e'nr Qﬁﬁeg?rqﬁﬂ“ﬁohm/o%ywmﬁighthﬁ

pref erably 20- 80%esierifieation readtopast ar Wsielificationf§ eslahiry hading78%dmpei ght ,
based on the alco ] I 4 rocess as clainmed rn any of clains
1 to 6, wherein tﬁghoéms%'tédrjllaﬁfaga?q égl@ﬂﬁ@yegh is carried out in the presence
of an esterification catalyst having a concentration of fromO0.5 to 3% by

wei ght, pgsed on tripg bFBc%'ss_ré’sat% diﬁ%dﬁ%%H?foJﬁaﬁns e iy ?c?r.eg*%aﬁauﬁlleai med in

any of clains 1 to 7, wherejn e esteri Ion reactor i

esterification coPREHAILN; Plgethvt seatate anst butyl aeataie arcetbyl aostatm andwer . 10
9. The process asigdproppécetateny of clains 1 to 8 for the coupled
production of ethyl acetate and butyl acetate or ethyl acetate and

i sopropyl acetate.



