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0050/ 47501 0050/475 1 Preparation of

(nmeth)acrylic esters The invention relates to a process for preparing
esters of acrylic acid or nethacrylic acid [(nmeth)acrylic acid].
(Meth)acrylic esters are generally prepéred i ndustrially by esterifying
(meth)acrylic acid with al kanols in the presence of 10 strong acids as
esterificati gepatat it 1l ?ﬁletﬁ)&’:‘%&é' edCd L such as sulfuric acid or
phosphoric acid, al kanesul fonic acids or aryl sul fonic acids). Processes
of this type are disclosed, for exanple, by Kirk O hmer, "Encycl opedia
of Cheni cal_ Thehnpvegyion relyobs th, appro@eist I48. piépariomgt esters aft al ysts
in the 15 GSStaQ:rrlyfltLﬁaédeﬂ ol ¥étli£cr8ANCYaEYd | \mRRhPaEEF1 i abR@NI t ude from a

tenth of a percent to several percent. Wen pol ybasic m neral acids are
used as catalyst, the mneral acid is readily esterified b¥ t he al kanol
present, for rhMﬁghﬂ peryigifoesters aye generally prepareddindusteiailx i on

cat al yst Thesteatfyonmg nmeth) ecidl icoatad neith rdkatolelin thegeresmret obf

thi s nonoegt estrofignadids as esté&rificadtibANcdtalyenpl pé¢ed.a minerdheacdd,ds used
as catal ysts Qpg hheid1 R3lier scydidgh fp%)!%lb@rlfco%@d alﬂh%tsuﬁfoﬁid rHc'laEeér
fromthe reactayeggﬂasﬁw %cEngr Bbedbbel s 335 Br 8§§é Geperd | ¥ th

is achieved b neu a|2|n on m X urevmth

in
al kal i net al PORt Y Kirk, oPHiMeHr ARBCBFRoRsdd Sﬁrql?‘fa"ifé’?&l TRGRAVOTHE /
sol ution or &#lbohatkp. 34JoP4Bi dthe cPRtenpmf getahyprvdicsbenwast ewat er s
whose di sppsastesificatoinm evxtunck exan vanyeir anl priet |aff magnitéde firomr ac
acid is used t¥tASofad GPetelent afo NBRIVeraNeferddift . mnm%&ryméls%iwﬂaq aci d
with - the aidiagolrd Nuestl ofidryohl | BRE I hihdrfiMBgiq W 8t gy Of {he

of' t he ti}llh

| f I
e surface. SRLEOLELSh boh PRk Raliod, BERFSR, Stfersuﬁ“a Repasrenfiffiai

the quality dff the 9\%%‘%%/&?&%4%%*%°%‘3a Sdced ea’Fﬁf%&Pd‘“t’é’i}é"@ a not
i nsi gni fi camtcongesnsfa predagdvely largeapmeuntrf sbbsorancester ek Fibeal
reasons, recmsteyifibchtion dsycbmpigptetd.t he catal yst is thus desirable.
The prior art includes a plurality of processes all of which are 40
burdened w th consi derabl e di sadvant ages, EP- A- O 609 127
describes a [6c@8S39% d159% BFaF RLYETSL ﬁﬁ‘%c’i’}ﬁﬁr esm’é%t"ﬁ‘rlé’h PaY iff SPTPRE
al cohol conpawett b selistipaseddfrgm ddied rascinly Siysuse fRert ke EorvheIpondi ng
sul furic ngescess g Cleenerally oruied fisoaclisidviedr by extimhcandgt daed al cohol
during the neutralizing the reaction mixture with alkali metal hydroxide
solution and alkaline earth metal hydroxide solution or carbonate
solutions. This operation produces wastewaters whose disposal is
complex and environmentally polluting. If sulfuric acid is used
30 as catalyst, as mentioned, the monoester of sulfuric acid with
the alkanol in question is primarily formed. The salts of the
sulfuric monoesters, in particular of the esters with higher
alkanols, are surface-~active and on their disposal they would
considerably impair the quality of the wastewaters from the
35 process and would cause a not insignificant loss of product of
value. For economic and ecological reasons, recovery and
recycling of the catalyst is thus desirable.

The prior art includes a plurality of processes, all of which are

40 burdened with considerable disadvantages, however.

EP-A-0 609 127 describes a process for preparing (meth)acrylic
esters, in which the alcohol component is recovered by acid
hydrolysis from the corresponding sulfuric monoester which is

45
formed from sulfuric acid and the alcohol during the



0050/ 47501 °030/47501 2 esterification. This

process is conplex, environnentally pol l uti ng and uneconomi c.

Cz-B-179 808 descri bes a process for recovering mneral acids 5from
gsterification mxtures by extracting te esterification mxture with

wat er, concemsterifirationaglibpronase Ly compdpxi i ¢nvariopnearal kiecycl i ng the
concent r at ed pagletlrsy aadabyetonomisol uti on t hus obtained to the
esterification reaction. This process is energy-consum ng. 10 EP-A-0
618 187 ([err&JZ US- A- 5, 386, 052) descri bes a process faor prepari

(meth) acrylg c8rify, goendﬁ/ﬁ‘i’we@hé PRPERSS °Fsre°°‘€%&11n§c{“éﬁle%]t I‘?C\kg?er and
t he ext ract fwmheﬁirenmftlhemorlsnle@nceﬁtb}atﬂ%ﬁagylm sthel eatépifidadipacycl ed
to the esterimfikeaté onth waear] iconcehloneviarg the aguerars phebarby enphasi zed

here that dSHti WA AChHd AMRAihg the m&neﬁf@@ta@l%bugycacﬂalwe
monoal kyl sﬁﬂhﬁf‘éﬂ? x-]ﬂaé Hﬂéyi&ef!i)'t‘a £8e & E&EXééué}P%LAéElwe Tk ge ngU”t

of wat er necessa% or adequate extraction of t
nonoal kyl spPFEFE* o 5“35%\ CHY AP Pect the esterification react i on. As
catal yst, erefore, use is made of alkylsulfonic or aryl sul foni c acids

(colum 2, | 'E@eﬁ-@5€flf® 18whi eh U%f-ﬁ—gpiﬁ 48n3bEYscritdal 8 SXAGEY ¥8rt han
sul furi c_aci drohoney §(meth Bkt 5 <8 P) &Gl WBlhch NenPIERENLe pnt i on T

devel t
(moth) Bcr yl | EBERETRT wEtpurdher AR, 66 PG AGLbveLh i FACHERD s

esterificalg GRPERRBIAGON DY ohitF taHileR1pRr it FeFREl A 1t ithPcat Y Fdarali9Rt
(sul furic acirg¢agtion. rﬁﬂwsaﬁkylltstf ancyicwl dyd yseppharizedohere erhatsi npl y and
30 subst anti aulyuebrpEcdide! gwit@roc heer psait textgatealciliay o Xthe enonbalkyl
addi tion, theugahedysts sRahicdsid acys! adl£RGKpeOadNE the @&fé‘é idnloGati &f
directly, IeyapotNoaaddl i aalnCROCER) Tk QeBlare dHic3hbEigl I engl thoUt
affectlngthe es il’l t|on g HI: P ect

achi eved Ino FOoBPRLEES rfate "é‘ﬁatafjﬁar‘e(‘?‘r]éi I‘# EFhITRE @&8& tr’é’&ctl ng
(met h) acryl i &eaetéon. A\Xﬂ Fﬁtét{lé?trr] thpEPEPrey KBROLE Masteerods akk sulfonic of
Clerr]-d errpraliahidsic paids cidadump 2, linsise S4Bf Y, Gheich] atp eqqqsadbkahbx’ S,
i n the presemeeecéxperidivel €hatighldurdc acimnmolpesr) - C err]-al kyl sulfate
as catalyst, which conprises 40 regenerating the catalyst by extraction
with water fromthe reaction m xture and recycling the aqueous catal yst
sol ution kKt istantqRjesst of i thec PSRN tHeRSABRNES AeVERAOBS 2 (hficdRdrayly
al kanol in simhéeramtteconomixtnnosess ber ouepacieg (wethdagoylimestehan 5%
by wei ght whihaBeshatesisifal l pacidsosulfut it eadid be edterddtiedtidib catalyst

0050/ 47501 and which permits the esterification catalyst (sulfuric acid or
monoalkyl sulfate) to be separated off very simply and
30 Substantially completely from the resulting reaction mixture. In
addition, the catalyst shall be recyclable back to the
esterification directly, ie. without additional concentration by
distillation, without affecting the esterification.

35 We have found that this object is achieved by a process for
preparing (meth)acrylic esters by reacting (meth)acrylic acid
with C4-Cis-alkanols, preferably C4-Cip-alkanols, particularly
preferably C4-Cg-alkanols, in the presence of sulfuric acid or a
mono-C4-Cjz~alkyl sulfate as catalyst, which comprises

40 regenerating the catalyst by extraction with water from the
reaction mixture and recycling the aqueous catalyst solution back
to the esterification, the concentration of unreacted alkanol in
the reaction mixture to be extracted being not more than 5% by
weight, based on the reaction mixture to be extracted.

45



0050/47501

It has surprisingly Deen found that the al kanol content has a gr eat
I nfl uence on the extractability of the nonoal kyl sulfate, which is
formed fromsulfuric acid and al kanol and which acts as t he act ual

esterification catalyst; surprisingly th® catalyst can 5 be extracted from
t he reacti on ¥t xtasr eufpsisimgliycheemnfaundt the) the iaflkahel aldraeok bBasitaent in

the mxture igrewd iABLEeddEIdNS¥héYextrastabhlifyes Tabl forddalkhs §uI£ﬁ§ﬂHt

the catal yst v?l?:ﬂ:hb§se¥$fxﬁ’&§ edom swdhena&dwratma% V‘é‘&cﬂmléﬂ é&ast
extract can behdl e%

149 t he estert f.er abI Y,
a reaction 10 M X ur 1 Sterl%lléah nccc?% &4EET S ré’ ilgg/i%atthe F\?{ Y&h&2fn
particul ar er;(ﬁxrt]raﬁ% VIR GRE, reactdon mixkire (esterif Pnt’Bl’é"d%ﬁeéve an
al kanol cont o adkappk €onkant 5ip he miwkpxfhtis pebfeermhibhanaShilh degr ee
of esterificateighti $sbe dagiie 1%. abow resgltpytid shithlysig oinf behextmadieidon

wat er; and/ orwixh smalltalitsabkOwaierSt @bt tRgL e kBl Sct TavebeChftbethly the

: h
;?i;ﬁg?l gaztégﬂfgqlleldrﬂ&hg% Lfet Q@E‘exsff'llckt (fljsé F? $>/ AeedBl i ofd N

| vent i, on ppar at
col urm equtt deld‘%rﬁhwg?se?/eawgyg n‘se 91T s YoVﬁ’e g 19 %ﬁlcéﬁg ).
Sur pri singly, d&sﬁh’t@e’cw'pﬁéséﬁ'&’?‘{ﬁeq he strongly aci d esteri f i cation
catal yst, no acid-catal yzed side reactions, such as ether or olefin

formation or ﬂg(yﬁi'egntgfaéﬂ%v@l Kanolidrat Bnte td%lfbhstm hahngs by

(met h) acryl at i on) V. rb

Sioni 11 canyy e BEeeaty, i e oL RRELICEHO de-Bouiar

nmanner ; the al ‘Hﬁtst PEr Y d’&s&‘&ﬁ&l?“?gcﬂﬁf &Qﬁeﬁ%a%i-of‘hgaf-%e apd/gF kanol used
30 The al kanotuitabdeefatimiof gtartinedaserigbsvist sedected dUdl the xesdisivel
content in thelkae@dt comtentxtisr ehehistildnabrestide 5% bgataigiat, €5ell £1Kanel

acid) to be eierda.ettedwmt&rfv\ahea awﬁmittmnal PAYiNELidA dppalrheds dfeq.t he
residual alk Ogﬁﬁﬂggéds W[l%i:)rél tl—)f:ay V‘ﬁéﬁ'mrg E.x%%raoql )érggrél ck?ié)ggy
ESRIS

ht ,
wei ght, page| trc% sigandnly Lo Sy, ot Besed B0 R

reaction m xt¥
catal yst f ron?%"r?élflcég%‘é} igatady$hn 1A )?F&Fec%?aelyﬁfieé%%l L6RCSHeRsS o FHEEner

t hat the cas #ther evrelaEftinafpomatinm pyr addicion afdtherrddakpl telthete) in
40 the aqueousoydlaseohd @ theaghe0Padrylaeegiiichaelpaddicidnyr, mby be | east

25% by wei ghtopdased Rérd e aﬂyeenﬁxief&beaetexw& .he degree of
extraction2ss at |east 70% by weight, in particular at |east 80% by

wei ght, based on the anmount of catalyst in the reaction m xture. To

achi eve thi s, The G¥sabbdlati®n ds2osspiedwughin of aygtemaryignanpegar theul ar from
about 8 to 15%&133.1\Netgm afndiqtiens degeed on the ttypet of adlhkamiojhtised. t he
esterification mxture, is used for the 0050/ 47501

4 30 The alkanol is preferably distilled off down to a residual

alkanol content in the reaction mixture which enables the

catalyst (sulfuric acid) to be extracted with water without

problems. In particular, the residual alkanol content is = 5% by

weight, preferably s 3% by weight, particularly preferably s 1% by
35 weight, based on the reaction mixture.

Preferably, the conditions for extracting the catalyst from the
esterification mixture are selected in such a manner that the
catalyst concentration (sulfuric acid and monoalkyl sulfate) in
40 the aqueous phase is at least 20% by weight, in particular at
least 25% by weight, based on the aqueous extract, and the degree
of extraction is at least 70% by weight, in particular at least
80% by weight, based on the amount of catalyst in the reaction
mixture. To achieve this, from about 5 to 20% by weight of water,
45 in particular from about 8 to 15% by weight of water, based on
the total weight of the esterification mixture, is used for the



extraction. ‘PH«?W&ZE&% ng extract can be recycled, wthout concentrating
it, back to the esterification. The extraction can be carried out in a
manner known per se. 5 Preferably, extraction is perforned in
counter-current, eg. in col ums havi n§ no energy input, pul sed col ums,
col ums equi ppedactign.h That resmlltingnexeraceciahebe apgrpcdieds ewihoutn static
m xers. 10 cobheesttdtddigi @B, Gsatkbeocahe ieteriffigdtfghi ent tenperature or
above, but expediently in the range fromabout 15 to 40[err]C. The
esterification is essentially carried out in a conventi onal manner, ie.
by reacti n% Thet SFeEacHiors geR dPenicerraed] Bty LNCRPRYnes KAABR BEF iS%-t he
presence of® @refienalyist, emtirattigire\at pelr fmmedr AhuceuntErecurpethiasr egat in of

al kanol : acr ylcogumss thavingehd agratlgyC iaph€, ighlsegedeirsy, toluihsl.eduipped
Cerr]-Cerrlsphkamdhaase, mir 26RUPLL. agtadl9s or NEX800Lic RERE2BOI

oct anol, 2-ethyl hexanol , nonanol , 2- propyl hept anol, decanol, undecanol
dodecanol and, preferably, 20 butanols I n partrcular n- butanol The

sul furic i fhe exoramribnatanrbe waréed ecat jatnambienty gempeganerealory from

0.5 to Ybbye e ghlexppeéetBbliyy £ré&Mtrandeo £58m bybomti gbt tobemed on the
total batch. 25 As polynerization inhibitors, use is nade of, for
exanpl e, phenot hi azi ne, hydroqui none, hydroqurnone nnnonethyl et her, or

m xtures of fhHesesYEEifisatipe h’cﬁrteS&PPt(-ﬂJdmCGrIl?% aF }PhaxF?n‘r%tmn%
anount of 10@anpeB)0E-ppm réastichgrimehk) a@adticoachd Mihea C4-CAs-akkanol
entrai ner fgOrnr en®Vpigenatesst f4 wathlgst eant iadnelexdtid tenperdfureanThe nade
in the prOCG%lﬁECﬂ{ﬂdﬁﬁft 811‘;5}%1 %\S@ Liondla or A&tRHALAdchyEiPGar bons (eg.
cycl ohexane) 8 ty %S ‘Aeiﬁls)mlé”a%er@Bkye:éakxtb‘ier,e Sl S

carri ed out fl onaq We e react [ on

is generally éF‘P? }Iﬁ}h aBP fr?ﬁﬁaé‘t? ut Y&hféﬁf%f'r ]”@nanolpreferablg
from90 to 130?@PP¥@ePtan°1Th‘éeqaé’Qétrr Bhd%qém?lrrsdﬁ‘é?fé\f%llryaﬂ?orﬁrﬁ&’i? L)
10, prefergplbptdfolsomnl paotculagunsbutanollh&@heeselfwriccanide carried out
under at noSpPhYhtEnPFrASYA @n thd edaeedopreiaitre 95 SerRadlFOSPRLN.6 to

pressure. Prajg Bylwelgtﬂe, pr@fé‘zsaiﬂﬁrefkémsfttosg%tBﬁtwél%tv"aB%ecf AnMefeduring
the 45 esterrfrc lon. distils off, "for exanple in thef ormof a mixture

of water, C[err Cferrh] al kanol and ester (the organic conmponents are fed

back to the esterification in this case. The esterification can

0050/ 4750125 As polymerization inhibitors, use is made of, for example,
phenothiazine, hydroquinone, hydrogquinone monomethyl ether, or
mixtures of these with or without air (from 0.1 to 10 1/h x 1) in
an amount of 100 to 5000 ppm, based on the reaction mixture.

As an entrainer for removing water from the reaction mixture, use
can be made in the process according to the invention of
saturated hydrocarbons (eg. cyclohexane) or aromatics (eg.
toluene); preferably, the reaction is carried out without
additional entrainer, however.

30

35
The reaction is generally carried out at from about 70 to 160°C,

preferably at from 90 to 130°C.

The reaction time is generally from about 1 to 10, preferably
40 from 1 to 6, hours.

The reaction can be carried out under atmospheric pressure,
reduced pressure or superatmospheric pressure. Preferably, the
pressure is set so that the water formed during the

45 esterification distils off, for example in the form of a mixture
of water, C4-Cjz-alkancl and ester (the organic components are fed
back to the esterification in this case. The esterification can



5 be carri 885863788%“ nuously or batchw se, the continuous procedure
bei ng preferred. The esterification is carried out in conventional
appar at uses, 5 eg. in an esterification unit of one or nore heatable
stirred reactors (cascade), which may3be equi pped with col ums,
condensers ake¢ pausiedopdr aonbinupasdyl or Bitehwaae: crhecoonbhngoww e mi xed
by stirring @tobédefe Gedhgnprofexreddsui t abl e measures. If, after the
extraction of the catalyst, a further extraction/neutralization of the
residual acids (catalyst and  (nmeth)acrylic acid) using_an aqueous base is
necessary, tAhg estrrifjeaséer okhw@rracd W ventrBYRAtIORAL BPPHTRASEEY at us
(see above)s, eg5 ihear egteréfichtioh bast dkiong boworme mgatabldethirghddegr ee
of ext r aclre@bt6fs t (tRseata) y sihizghdmbiebe igudbe@ ity polL Gt Y

8r7 ZceedlzggT\éwcbheaﬁséx%Le apaaﬁﬁ?we i pa&heﬂorer&@!sggs. dﬁ'?é’rz‘elra‘é@pi‘ rbonteiﬁgafg:?e 356
i sii11ati oniagd By Fisttpd o svhed SORYGDEHEY SEAERe pinHH
reactionlﬁ3dee whi ch has been freed fromcatalyst and, if appropri at e,
resi dual carh@syhfeeniaihd arfradyidaobltethe catdlydbp o irrherbel ow

il lustrates therhOVEH indlerih I UL 88t L AT dual | dcidBE EEPL AARS aBEE DY
wei ght . %Hééﬁ%ﬁ'fca%'&g%?saﬁg 88”&%@&6 %gb?%e 3iﬁ5tr.'e%§9a£;?§a“éh‘1%3 gach
of 11 reaéplon Ol ung,, Wht th ar .equ gealmn col drm. - contenser 30 and
phase- separ afPoRSTESRIN iRa8 CIRNAGEAONPL (RFECH 0P SREAFPLES (SeRAROVBg g
of n-but ang thegreapiremgntupf coass deand 4owy ayrng teHdwobhRPAZ4eRrgsePLhour .
The reacti onexémpetiourad ithet tetalostt end the waxsra€timr mpCpridBighyw ] C and
123[err] C, respesédied Wwitabdt e phassusspaydtion gébldEmar dedérider tiap of
the colum, agpuhXhuses Qf7qwater, n-butanol 35 and n-butyl acrylate was
produced, which separated into an aqueous and an organi c phase, the
organi ¢ phase being fed as reflux to the col um. 40 The reaction

ef fl ux (104D Thehestantia nedlatet dmdiangonenyimngdi sanner ,9@n2paxkt isulplr by
acrylate Ai ¥ D detaOeg. bP F¥taclyticn aci d sieve-2%ag086Dukiny, faohf ate
45 Renai nder 'y pay e QUGS mi RELYERIS.chOhb g 0PRSS £rBBENALdN @8kBEyst ang, if

ggggngﬁSérsigﬁrggﬁgate, residual carboxylic acid6andAﬁR¥%b§l§f§g turnover:

25 The Example below illustrates the invention, without restricting
it. Percentages are by weight.

A stirred-tank cascade consisting of 3 stirred reactors, each of
1 1 reaction volume, which are equipped with column, condenser
and phase-separation vessel, was charged with 558 g of acrylic
acid, 648 g of n-butanol, 16 g of sulfuric acid and 1 g of
phenothiazine per hour. The reaction temperature in the reactors
was 106°C, 118°C and 123°C, respectively, and the pressure was
700 mbar. At the top of the column, a mixture of water, n-butanol
and n-butyl acrylate was produced, which separated into an
aqueous and an organic phase, the organic phase being fed as
reflux to the column.

30

35

The reaction efflux (1070 g/h) contained, according to analysis:
90.2% n-butyl acrylate

2.7% n-butanol

0.5% acrylic acid

2.2% monobutyl sulfate
Remainder: byproducts, polymers, oligomers, phenothiazine

40

45



The reactionogﬁwﬁ;s%ol ed to 25[err]C was extracted in a m xer-settler
apparatus at approximately 25[err]C wth 90 g/h of S5wat er. The aqueous
phase (97 g/h) contained 20.5% nono-n-butyl  sulfate (85%recovery) and
0.5% sul furic acid. Thi s aqueous phf&se was recycled to the |ower part
of the 10 di atrylat iagridcohumevenf: OR&, feorstensdant 8% with the addition of
fresh sulfuric acid having been decreased to 1.3 g/h. The acrylic aci d
turnover was ggai n 99% tg? conver.si.on 98% The rel afionshi p between
the degree of ExTTHTIOBnSoF 1 Ph&Eo0PYI 1R 12K HAH HEGTEAtHh@ content of

t he reacti gnMAKR¥tRFettled apParRtus agxAPREANIGALRLE RCeritmaP ByheRfracting
esterifi cat gater xtTiree agueousiphaiseh 487 bebn poepaiset 0 .85t mondyn-bgtaktrylic
acid wth  sdlbaten@ssi Betdemiieanace. s sallehui¢ aci@.d, and whi ch had

di fferent n-butanol contents, once in a separating funnel with 20 10% by
wei ght of water at 25[errLC. The results of these experinents are shown
in Tabl e 1 aRbigec3qyepushphaspotasanecyoied toesbei bovwer parocefidhe whi ch keeps
t he cont e%?bdﬁstmlrﬁetdtoadcalm@if bbb ol reacpoef eviathl yhataddiario@. 486t o

3% 25 lfeedh sulfuRriBub@iwlha&aAfEPden decreaséd X% 1.3 /K. TMHe acrylfu 0%
10% Cat al watqCaMiRer was agaih 99% the cbnB82ion 98%.83% 1. 75% 30
Degree of extraction 89% 88% 71% 55% Resi dual
cat al yst 0.22% 0.23% 0.53% 0.97% cont ent 35
411/ hz 2be relatfi®nship béxeehd¥be@ldegree of extraction of the catalyst

7 15 and the n-butanol content of the reaction mixture fed to the

extraction was determined by extracting esterification mixtures,
which had been prepared by esterifying acrylic acid with
n-butanol in the presence of sulfuric acid, and which had
different n-butanol contents, once in a separating funnel with

20 10% by weight of water at 25°C. The results of these experiments
are shown in Table 1 and verify the importance of a reaction
procedure which keeps the content of unreacted alkanol below 5%,
preferably at from 0.1% to 3%.

25 Table 1
n-Butanol content 0.1% 2.5% 5.0% 10%
Catalyst content 1.93% 1.88% 1.83% 1.75%

30 Degree of extraction 89% 88% 71% 55%
Residual catalyst 0.22% 0.23% 0.53% 0.97%
content

35
411/hz

40
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W claim process for preparing (neth)acrylic esters by
reacting (meth)acrylic acid with a (JQerr]-Cerr]-alkanol in the
presence of sulfuric acid or a nono-Clerr]-CJerr]-alkyl sulfate as
catal yst, whi ch conprises regenefating the catal yst by extraction

W th water fromthe reaction m xture, the concentration of 10
unreacted al %gngi 4n{1 the reaction mxture to be extracted bei ng not
more than 5% by Welght, based on the reaction m xture to be
extracted. . A process as clainmed in claim1l1, wherein the al kanol 15

concentration.i SAf pooadlsl £bo plépuringl ghéth)acrylic fsyEraceygsrasctcing ned in
claim1 or 52, whepeim) dd1§130UEOUS with a Cé—@lfiémlm%fl thecatbyshce of
regenerated by eétt{]ﬁ?é;'d:o%c%t&f"&aﬁnpno- CeSrom 1.am ll!&fé\ £acid %’Atg‘lgéé”e 'S

recycled back to

in one of clains 1?16 ‘?mﬂfﬁﬁ?%l‘?iaglelﬁ‘&ratlng tr@af&it%’fs'i ﬁ’e?f‘f’ﬁ%‘f@d”’l HlE ch a
manner that the Hé&?’éef@lm the reacbiopaBixklre s the rergantretdey ki ght, in
parti cul ary at | eastefFed alB8fobyinwthghteadidiomdmdrtide tanbanexufactadal yst
in the repeih®md¥ ¥bbéethan 5% by wdidHtQCBaBedSortthenedadticane of

claine 1 to 4, WReLk€ifb e bdlextractaal yst is extracted in such a manner

that the catal yst concentration in the water phase is at |east 20%
by wei ght, in particular at |east 25% by wei ght, based on the
agueous 2. eAt ppetess a85chaimed]l gmocésim dls ®heredn the edbandlclains 1 to

5, whereinghe concentdtiaat i®onficm pelf oo rexd byt weighe 15 to 40[err] C

7. A process as clainmed in one of clains 1 to 6, wherein the

extraction is carried out in counter-current or in a static 40 m xer .

8. A processS-as®cPEPHASP i2f Bheinfd dpaFhdim } @172, Weexain the aqueous

al kanol used is sobutiowlofokhe scnalassl regereratedOly OBktraction QB0 ¥asen
from the reaction mixture is recycled back to the

20 esterification.

4. A process as claimed in one of claims 1 to 3, wherein the
catalyst is extracted in such a manner that the degree of
extraction is at least 70% by weight, in particular at least
80% by weight, based on the amount of catalyst in the
reaction mixture.

25

5. A process as claimed in one of claims 1 to 4, wherein the
catalyst is extracted in such a manner that the catalyst
concentration in the water phase is at least 20% by weight,
in particular at least 25% by weight, based on the aqueous
extract.

30

35 6. A process as claimed in one of claims 1 to 5, wherein the
extraction is performed at from 15 to 40°C.

7. A process as claimed in one of claims 1 to 6, wherein the
extraction is carried out in counter-current or in a static
40 mixer.

8. A process as claimed in one of claims 1 to 7, wherein the
alkanol used is n-butanol or isobutanol.

45
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8 9. A pr8838443§°é| aimed in one of clains 1 to 8, wherein the
reaction is perforned at from70 to 160[erre]C, in particular from

90 to 130[err]C 5 10. A process as clained in one of clainms 1 to 9,
wherein the reaction time is frof1l to 10, in particular from1 to
6, hoQks. A prdress asl&laimed 20 one ofR2Fslaims BCto 8, wBé&rein thé0

45 reaction is performed at from 70 to 160°C, in particular from
90 to 130°C.

510. a process as claimed in one of claims 1 to 9, wherein the
reaction time is from 1 to 10, in particular from 1 to 6,
hours.
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