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FROM ANnéf:&\l/ké WASTE STREAM Fi el d of the Invention This invent# 082
to an i jed ‘process for producing acrylic est articularly,
this invention provides a nethod for renoval of mmmmm m’gn acryl ate
waste stream The sulfur is typically in the form of”&p“*a anesul fonic acid
conmpound, and is generally used as an acid catalyst for the esterification
reaction. This acid catalyst may be efficiently recovered and reused via

t he di scl ose@ULLIBFGRREMIOVRAQKEROES FROMMENAICRY LATHOWASTEEISTIREAML | on
reactions for the production of acrylic esters are well known in the art.
The esterification generally involves the reaction of an (neth)acrylic acid
and al co i . nore carbon atons, in the presence of a strong acid
as a catg{%%/ds§ﬁ¥%ﬂg’re§3§%e t he correspondi ng ester desired. US 5,3 86, 052,
her ei n i ncor pohRtieknbivn kethes ReEnplovedpréess fof pyodudmgaichiiResiefte Mbrer eact i on
generally, and clains a process for producing acrylic or nethacrylic

est 8rs. mrtieyhdy, this imanten prayidey @dngthod fos rereenal pbsnlpr divesan aaplatedwastbut are

oyl enesuttaa TS IS hyREREEBhY FIR & e Re i Bhie Aol FRRE i eipiie
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reaction |iqui y way of an organic purge taken to maintai’n oligonmef and
pol ynmer f0ocwedamt reasddons therdischesed pretsson | i qui d. This organic purge is

t hen di sposed of by sone appropriate nethod. Currently, nost m mmum
di sposal have an environnental inpact. US 052 al so descri besmm m
thggrenoval of the acid wher epycklRHERD OGP INVERFION cont ai ni NG a.gop002¢
pregom' nantly desired ester progiuct) I's washed wth water, separated from
t he aqueous Estketificamionaeattiansfonghet preduntiod of at¢rgliy sfters aredwele kyevn itptheet. The

aqueous solutign. 25 Also described in é)S "052 is_a nethod for renoving the
strong aesienfication gensralheinyelyes the seactign phan angthlagrydig agidiand alcohel kaying 4 or

bubl | cat ToG R bl e et L B R b A T RER P Shmesponding
t hi s net bét desirddrg® 58861050, Idreidlikcdrporated be eefednt®in igfdneedty,i3s@iteytiid ci ent

neutralization. Mreover, it is ver¥ difficult to separate and recover the
acild cat mhgiian gangrallyy endcalaimsadmgedse fosproducgaaciylicoor argthpcrylisgsgus. t Bxarepjesous

al kal i ne_sol ut | aft.er re , refor t.h yeous al kal i ne
sol uti onofﬁﬁ# eﬁ‘gpq8¥esc‘tp)l§s‘%%g§%tgoél ﬁéé%ggngﬂagfblﬁt%e ﬁtgl ’%ﬁ?%uﬁ%?ﬂ%fé k of
thi's met ipsknesulfone 4bid befizdnesulRhichacid@ kYRnésfdRic 20id, WasHtendadl finid ki€ h
contains ~ high concentration of potentially harnful organic 7172- PCT

aci d sal methapesylfomig azgl andibg like. {ma censipupusiprapgsacthiese strong geideeterrampred fjom
renove ag _mnuch Sil f#\r}? cont ai ni ng con&%u%s ftromérRr.oc Ss _ste as Possi bl e,
so as to 'r?ﬁcﬁhog_lqg Y SPhERRITER R RETBE S37°1 e AN OHBRRET ¢ °_y1P8 recover
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the esterification reaction, as well as reduce the | abor and expense
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consi der ed, so referfed to as a waste streamsince it contains

ol i goner squends gdhtyorecatahinBe pidicataly stpandaeoyoching thf aqesus seduitiomt er pr oduct)
is_taken fromthe react.i L Q. renov ol i gomer and pol yperj.c Quildup in
t héSr eact or . A\ eea?e%ﬁdygﬁﬁ é’gaﬂ%%gﬁ&ﬁﬁgwr@ B&ggtéﬁﬁ%ormc insyhigh Heeaciion
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MBA is recovered by a water extraction process enploying a liquid-|liquid
ext r act olargaameunt of glkpl ds Reeded foxeffagting 2 sificignh neyfalizgtige.n Moreyar.gtisgery

streami s..all d cont.ac A i e . pro I.

stream  ECHPRTHPE SRR o eflaetlsb ol rub B PR R K04 o,
A separ aleaiqdbouzhdtetink SolufbiBleriRé WeRMehtd\BlefITo e RREORs alkdlihd1SolGigRaNi C
purge waste streamfromthe butyl acrylate reaction process. The MSA/ wat er

phase i smusebe dispased asla waste alerthe tneptimentitA drawbaelkeof this metbed isshe pradugiioreof a
MSA/ wat er sanpl es have, shown high recoyeries of MSA to.909% . her .
conponent s BRBYE L AT IRV EAT Sarbns b Highconemprio of Bterialby et S éanicry e,
recovery process may enpl oy nechani cal equi pnent such as a continuous
stirred tank reactor 25 (CSTR), static in-line mxer (SILM, or an agitated
liquid-liquid counter current extractor to




achi eve the organic/ water mxture. Although this process is discussed in
terns ofyiregpeviery of MSA and the reaction to formbutyl acrylate, gtAPRrQUUZ
"al so be enployed for the recovery of other acids, particularly ot2h r

al kanesul fonic acids and in the reaction to form other (honol ogy esters.
The present invention is directed to a process.for the renoval of sulfur
froman acrylate 30 waste stream conpri sing: (a) contacting in a reactor
(meth)acrylic acid with an al cohol having four or nore carbon atons in the
pr esencécigfsalih aci d cat al yst to forma reaction m xture containing the
correspondi e r 22-PCT =~ . U i uct ~and residue
bypr oducts; %)Lgﬁlgeﬁageiv%éraﬁbg rségé??éggraf)lrgg%égg&?%nrﬁg{} Rgmr%gra% nlméﬁlgﬁi xture by

distill %hﬁ&no@@on@%fo‘é@isis[&n{sﬁg pb &Sl e a8to nEimifoGvireAmehisl fact(9). anis
evaporator; (d) contacting the residue of (c) in an extractor with water to

form a also dp$icabie Wwyrseavar ashignsesthe geid satplyasso 4s 1o rgduge the avgradl gests/imealeed inand
h 2 d ol i . and cli h
(5" conta fereaidn Easiom pevel 5 FES et af buese e BT Evastedidostt ne

invention is directed to renoval and optionally recycle of methane sul fonic
acid froma butyl acrylate waste stream The present invention enploys the
use of an liquid-liquid extrSdVMMARY QF THEIUNVENTHYSEr ati on 10 of the acid

catal yst fromthe reaction by-products, The renoyval of acid, (which contains
sul fur) resth the sigrifigghan rspqionite PMUF%PU%C?FMH@A@\M FHie 25 AR t he

nccor of RO ERTeAR AR By el o RERPER BERIE el ID AR G IPETE
unpeact aeavyrspidh parge giream agaditicraily kendddred; tand alsy réfeged gy sth wiade stesanendeoit

t he reaction. The anount of cat alxst to be used in the reaction gr_ocess can
be consFeripiappligeraersaed polymerpldB Anglus minaraountsiof desiredester pradyrt it teken he

S| eBrp PR B Y Rk koL AL B RO e B B aBAT
separ at pRRerifl tHie 6fpdfic)pubie stiedintit @giveh cMrdntrbtiér Miad#idnklBy @il pukpétsyream

acrylate (BA), and acrylic acid by liquid-liquid extraction using a process
wat er shasbkaen iftierpied ifendisppsalnal¥e bavetnavadiscqveragia proersd tg regaves tBAMSA 1n an

195"t he e utptreBl G AREAL, <o RKIDF b S er i o€ i N ftperea BF
di rect ed Jafer@exRaAFRATI0ERE efPRYIPPNGid-BhuRlbhkirdétof AR RByaed Whahsl wast e

stream 25 In an aspect of the inventive reaction process, an al cohol
havi ng &tream.nore carbon atons is reacted with an (nmeth)acrylic acid in the

pesence o R GRS o Sed Rl R AL ST B SR s
al cohol yaedegtfe. The Miflutdis Mentirediel Gt6lal decAiét fBF PRERE E&ﬁétpﬂh?l ?er?gﬁﬁl@e

used as the al cohol having 4 or nore carbon atons. Exanples o
al2Z0phat pbasalicfomned betwekn the water/MMSA pluse kndiihe odganic purgy Wase saeao o theent vy
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90%). Other components recovered include butanol, butyl acrylate, and acrylic acid. The
recovery process may employ mechanical equipment such as a continuous stirred tank reactor
25 (CSTR), static in-line mixer (SILM), or an agitated liquid-liquid counter current extractor to
achieve the organic/ water mixture. Although this process is discussed in terms of recovery of
MSA and the reaction to form butyl acrylate, it can also be employed for the recovery of other
acids, particularly other alkanesulfonic acids and in the reaction to form other (homolog) esters.
The present invention is directed to a process.for the removal of sulfur from an acrylate
30 waste stream comprising:
(a) contacting in a reactor (meth)acrylic acid with an alcohol having four or more carbon atoms

in the presence of an acid catalyst to form a reaction mixture containing the corresponding ester



2 9 ASR 202 4 ethyl cycl ohexyl al cohol and buryl cycl ohexyl al cohol. Exanples
of the g@gﬁyﬁ: al cohol s include benzyl al cohol, nethylbenzyl al cgrsolp%PR 2002

~di et hyl al cohol and butyl benzyl al cohol. As the acid catalyst for
estenfication, toluenesulfonic acid, benzenesulfonic acid, xylenesulfonic
acid and nmet hanesul fonic acid are preferably used. Sulfuric acid has
frequently 5 been used as a catalyst foB esterification. Sulfuric acid is
not recommended since it is difficult to efficiently renove fromthe

est eri f teaatidroprodeachd eesiduerbypheluesi eri fi cati on reacti on between acrylic or
met hacrylic acid (herein referred to as (neth)acrylic acid) and an al cohol,
t he stathi mmnevieg hedesyionpredictiramdhe reactioremirdire ydliidlationsy supplied to the

reactiop.in.the ner.a ar ratio.range of about 0.8:1.2. The anmount of
the ac )1 Bt G e P18 rglsflob kR PR eaBBtton. 1t o & 0% by el ght

' The 1 eapt i;9falisngCRE Fdshihe Al c)I8 AR bRk YoratitPwh @R Ah Wik o PhadlQdem 20C
whi |l e reaction water produced in the course of esterification’is preferably

r efiovedctypdsisg as plase Oh) aoid @rpdyt/mar candias tphhded?) logavy endsanderligometsaand,i t at e
the renpval of reactian ter, .an inert zeot[lopi C agtent may be used.
Hy dr oc afBé¢fycing Rhase (Deafzehontaiging arid cae stiedho iraxienet @&-e commonly used as

the azeotropyf. ﬁ&%@ ta:lggtﬁe WRERYA isUiredied fERRNV A andUEbnATRY e 30 0 PRiethane

conduct ed by conventl o nmeans Such as nenobrane separati'on using a vapor

separ at p@ifoni@adid fdm a blitybscraamBidsacteider than distillation. In order to
prevent the |oss of (neth) acr?/l ic acid or the ester due io the occurrence
of unf avor aBhe pfssentiwyensigr emplaysdieatse of an Bewidriguid-entiagier inif bn therseparation

oxygen- cpnat ai ni n e e . AL esent pr.ecess,
aHOr TP 30 At FrofEohe REacBOR BV phAAWEC ThE R Qe of Rid (Fh 55 OGRS
enpl oy eebsuRdih faRtLorganie stifirvoathohénd hecerhi®d Gont the réRA61 Procedd and hlefdesis a
stream cont ai ni ng unreacted al cohol and (neth)acrylic acid, the

cor r espowk enyiresmentally frigndly pracessc dtcaprgingly,letagyd estalyst usgd fasrtke essgrification ace
amount of an | ymerizati.an inhibitor, enpl dis then directed to an
cvapor al By ST e ey g LD LS syt Bod R T ancs.

Thi s purgeri&t. meeiddufidf Aty arbisel $n HReERH0A BfocEfbecah%@QMﬁJ,id&Iibl?%d{f@&s
that build up during the esterification reaction. 25 The evaporator iIs

opér at eMare deporvantiyutimsoprdcass ehmilates sheeamountpé s funispedies fresend intthe wreatbd
recovery of any residual ester product, (neth)acrylic acid and butanol. The
resi due®HPOFAY WRIHUFAbr containing primarily heavy end ol i goners is
directed to an extractor. US 052 describes an aqueous streamdirected from
a reactor to an evaporator. However, the aqueous streamof US 052 is

conposed prinarily of BEIANLEDJIESCREIIONOH THHE BNYENTIGNt h t he 30
di scl osure heing directed, to i

G selosur e Bl 0 0 recl o0, Loy RU LML 80 L2 5L et Rty D0y TROLApr s
DBuCt (BLOET Butd &1&&9 BB RY, 56 Alry i 04GR bY HuRIRIRY ExiPactiB L§ing L'HFGdss water
stream. The residue or waste stream, is obtained from a BA manufacturing processing involving
the use of an acid catalyst (e.g., MSA) for the reaction of BuOH and acrylic acid.
The present invention is directed to a process for the removal of sulfur from an acrylate
waste stream.

25 In an aspect of the inventive reaction process, an alcohol having 4 or more carbon atoms is
reacted with an (meth)acrylic acid in the presence of an acid catalyst to form an acrylate ester;
said acid catalyst containing at least one sulfur moiety. In the present invention, any alcohol
selected from aliphatic, alicyclic and aromatic alcohols can be used as the alcohol having 4 or
more carbon atoms. Examples of the aliphatic alcohols include but are not limited to butyl

30 alcohol, pentyl alcohol, hexyl alcohol, heptyl alcohol, octyl alcohol, 2-ethylhexy! alcohol. nonyl
alcohol, decyl alcohol, dodecy! alcohol, bexadecyl alcohol and stearlyl alcohol. Examples of the

alicyclic alcohols include cyclopentyl alcohol, cyclohexyl alcohol, ethylcyclohexyl alcohol.



According to the present invention, the evaporator residue strear?g APR 2002
containing the sulfonic acid catalyst is directed to an agitated

. liquid-liquid extractor wherein water igs added to phase separate the
sulfonic acid from other conponents present in the residue. Water is

LD Rl yicPaaEa AL ARG L BIEG) DL kLA Sok BRI TRg 0 92N ¢

evaporator- resi strea rature i's about € recycl ed
pr ocesgc Ak HenAd GRGhbD mAABESERREIA | @Mehisy ) BRRET Ak dnb] 8hd BulyRiERSY B i) Of
about 60-80 C% xer rat eﬁg@aelez%vari abl e ba@ed oh the corrpoglfyti on” of the

m xt ure toAsepas@d eatahyhefor gpenhiaimai b empwioad, add dehampean &inic esdenpl oyed
within the extractor, etc. Mxer rates within the extractor should be

suf fi chaerespioric|agid Feggehrual e aeid deripredt aldly fuped: evit fusictacak hasdinequendy The

residuye fromthe ev ator .. i.e., e material that i aken out..t h
ot t orfesP BHE o SHERAL o eArunedihsulitBr Tt bR rekeBhst Bl M e s Bt e
the balmpregyplembinandne eact fedion rBReHSe of the MSA content of the
evaporator residue, the incinerator em ssions can contain a significant
anount of sld fharesteREcaval reeftiontet WA forgm arieetbaaplor atidKharewirdieereditd ks 15
make t he BA proces re enviraqnmentall i endly and save substanti al
anount(”?fﬁh)i?ﬁﬁ’éy@@&ggﬁfﬁ %Qoloﬁwt%@%%&éelﬁéacaﬂwﬁé @’.d‘%ﬁél '§h@6éJéEP]b'rocess
renbves, 81?&5 P&@@%&‘:i}s §01120, O) $ld s VRS Ia@ggb{%u%%pﬂﬁ.aﬁﬂg a&%%hf’égﬁhea d
agltatea I qui -I|qU|3 courtt’er current extFfaction colunn of "an ordinary
toype Wakdlysuistd epeherallgfiarabain. ] fos.evByelehe drrreadionss tarried®uevapor at or
resi due I@@&gid is fed into the 20 extraction colum at the upper end

t her ecfene atlademnerarure of fabeptdi2 0f G evhilswerction dvadgr rreduced in dretqoorsecdl um.
MSA, BA d..BuCH nd ,acryl.i ci.d..ar rated f.r t he,ol i goner.s.,.and
pol yrmer e SREER T hreRP Rl S B G Pl AR BR S Akl R kR it B¢

pr ocespe bV ofadaRlioASvald] 4h inBA3ecotRpte dpextthay bb usdll. MPOALaBOhs suchs

m xture is agitated through use of a rslB,m nning nmul ti patel ed shaft or a

baf f | d¢naere. &Juere Fidayslohexens ek ermeonriynsed a5 theazeqtoame agants Abererrevatef be
5 employed .as,_an_extracti bl t n_apparat us
Sner erreay FalPal b BT QY Per sl Bl b e an Rl

Al t hou@hhef 4 egpor\WebLE1 StheRPraieSer bya ifethoDdth@ahal distilRione a6 oy IMV?Feﬁzrem
{i.e., overhead water fromreactor colum) produced in the esterification

r eact itohlosp@f (eadveay e end onbercsigr dpote by scarmensy ohinfavyrablemsl yperdzatient he
extracgtor _£ql u Qr_recovery of t ILfani ¢ acid catal yst.. 30 The use or
FecyorgobR e RIS S eSS SRR 1o BrSiiets

wat er in tlaahs ysdsem grafesbaresidny gesduchtdaintrpdsae i(e.g | beryhai9latdlfas@anol is
contai ning MSA, BA, BuOH, and acrylic acid is taken from 7172-PCT 6 z s
20~ zsepleyriang vrter e rameved drasp AP 96 e TEeFIer. o AfStdieaIcamONAIB8s e of

the ¢ r oA : O i i . Lcul at es) esent |[n the
vt er rGEE b AR rB AR AT ot BB RE L B oc el F N beyrige
t he r efigbaterd, raathatiiee awinhl efungfpol ireriadanteibitdhenpibycagthakéireciddm dnhe
bottom of the decanter is disposed. 5 The m xture taken _as an over head

st r eafVEPURIOr HEr desesnvery olany renidyal eplatprogug and seastanis af his prrasctsameiromor

separatio f:th i [ I4G t roducts..~-The aci d/ wat er
o e Rl aaRs B Fho A BLboSmRNoRE Gl Sl PNl hadi

281 oducithe edapofaiddis bperard un@ér YadnlunemdRvandtlevded ieRferftiredo ¢ ROEAhet her eof .

The recovered water/sulfonic acid | ayer has been found to contain MSA at a

concenesayenonfl pantssidyal estrsproduct @yethiaery heaeid @ad butanol. The residue of the

evaporator containing primarily heavy end oligomers is directed to an extractor.

f——

US *052 describes an aqueous stream directed from a reactor to an evaporator. However,
the aqueous stream of US ‘052 is composed primarily of cster product and acid catalyst, with the

30 disclosure being directed to purifying the ester product. No mention is made in US ‘052 of the
purification of the waste stream. US ‘052 employs a product stream while the present invention

employs a waste stream.



10 solution is recycl ed back to the esterification reaction step, and the
catal yst d1g2gfdectively reused for the reaction. The recovered wat@r3 APR 2002
cont ai ns about 2-6% acrylic acid. W have been able to extract and recover
about 80-90% of the MSA initially utilized in the reactor for the
esterification reaction process. This cowered MSA has been shown to be
active and reusable for continued esterification reactions. 15 2 9 APR
2002 CLAI M5 Waat,.is, clainmed i.s: 1. rocess for..the renoval .of .sul fur.
From an act y B REICanE PREGRisANPR ShEBARE afor oo lecen B Ripif gyl Bhic

(et h) acrylii Grafh i ddcltdan aRbhgRhed 1idid 18I dxBa&0E K hakirPRaRCisddgéd @) phake 5 tO

forma reacti g‘?ﬁm xture cont aglnl ng ?he correspondi ng ester reaction product
and resi degary theanhifoniz; ac{dofrom ey cogporieaty resehi irthpresidiuet Wareris typicallyact i on
m xt ure; éc) directing the residue of the reaction m xture containing the
aci d cat afgestat aheuhayl:&fgio ahwasr Iqurgens feedr rhbg omanic Ry aporator &xfiducdped gream
evaporator; 10 (d t.agtiAg~t | ( | cl ' wat er
o Por m Svng uiea e840 AR Ne03C, TRe FESLIEN Brteseifen B £ EhaQeBlralthl I o

and as phas@al{Pi Jvenip¥raaneof aiht 608080 Mikeratids afe)aritbleWabddtth tBBAsRpbsilion
of (d) containing acid catalyst to the reactor of (a). 2. A process for the

r ecover y obtheamixgire & sappeste, dhptyns efiacidiempigyed shpieowaraturoneroplozed within the.
oo CoMEL AT, ol PAF B BTG g 40

cat al yst f@ndr&eniauadishsenvi ronment to forma reaction m xture containi ng

the corresponding (nmeth)acrylic ester reaction product and residue
bypiloduct s; (Thg residuevrom thehevaperatori, o6, heovaerial thasng taken owale bastormokther e by

distillation; (c) directing the resid of. the reagction m xtur ont.ai ni ng

t he aci dC¥3ROEQLES COTRRAFGC BnTRPTaHERe gﬁ 'ﬁ’é’i)ﬁ%‘?‘grsfat‘}aﬁ%b Fry%"’tbﬁﬁg‘raé‘gct i on

to an evaparaior; (d) contacting the residue of (c) in an extractor with

water to forma tw phase system conprising as phase (1) acid

cat al yst/ wat Becaisadf 8= MBAs®n(ed) oftha eyaponaisr msidug|thgmoimesator(em)issiasyahi ng

phase ( 1 ) of (d) .containing acjid catalyst .t he, reactor of (a). 3. The
?‘ﬁ’i OéﬁngéétfH%W the gvaparalos sesadperwidm

process &e#iaing: signifiears pEioHNYOT SHHRF RFMeYH ( . .
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cl ai m 3, disheding of theevasorstor svaset The dsclbiaiproceds keoves approximately 80-90% of the
MSA from the evaporator residue.

An agitated liquid-liquid counter current extraction column of an ordinary type will suffice

for extraction. In a preferred embodiment, the evaporator residue liquid is fed into the

20 extraction column at the upper end thereof, and the water is fed at the lower end of the extraction
column. MSA, BA, and BuOH, and acrylic acid are separated from the oligomers and polymers
of BA and other organic waste by-products of the BA production process by the water as both
phases are mixed. In an embodiment, the mixture is agitated through use of a spinning
multipateled shaft or a baffled series of plates. A packed column, a tray tower or the like may be

25 employed as an extraction column,; it is preferred to use an apparatus wherein the liquid-liquid
contact is effected with high efficiency.

Although fresh water can be used in the extractor, the reaction water (i.e., overhead water
from reactor column) produced in the esterification reaction and removed from the reaction
system may also be employed in the extractor colymn for recovery of the sulfonic acid catalyst.

30 The use or recycling of reaction water has the advantage that the amount of waste water in the
system can be reduced.

After contact, the water phase containing MSA, BA, BuOH, and acrylic acid is taken from



5. The process of claim1 (c) wherein the residue conprises 85% ol igoners
and polyners of butyl acrylate, and 4-8% acid catalyst. 30 6. 7?he %lgogxfgszggz
of clai mM7QeACTanerei n upon contact of the residue with water to form a

m xture, the mxture is agitated by m xing means at a mxing rate

sufficient to allow nmass transfer needed for extraction of acid catalys
frorn the residue. 2 9 APR 2002 g 7. The process of claim1 wherein acid
catalyst in an anobunt of 2 wt % or nore is recycled to the reactor based on
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ca] ga] caj caj %Qﬁﬂxﬁlre taken as an overhead stream from the decanter is transferred to a phase
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]calca]l ca] call
2622222 S348&64656¢a66T ?@Ba?m‘r’mﬂﬁgac @cid/gqa;qrandﬂm{mgtxgb}v)@te@}mxhﬂm The

a] ca] ca] ca) ca] ca] ca] ca ca calc al.cal cal cal ca] ca] ca] ca] ca
] Ical a01]d/w;terai]s the]n rel.yc?c!d to] sterlfc ca’?il)n relact?cl ﬁe J.he organllc w]aste ]pro ucts]are Jeal

V] ca) Cak&ﬂ}f%&}&?or?hﬁﬁuian&imgﬂ&?ﬁx ? Qi3psayREIREE RRGRRRE ks Hdn g e

gb] X]ca]]caJcaJc a]Jc

a] ca] ca] talee Bichdeaddaal oapaajchiSeadteadonadmaliontagt ofihisal 2aj0%a] Thd s@lesad caj c
aJcalca ! Vm xV4! HCf (109 ()-1!f (109%& ()-1 H (10%& ()-1!lF *10%&X&X& ( 3
| @10+ 1094spletipn is negycled bagk:t the esterificatiqp ygaction(siapygnd t)helzatafys( isedigctiyely ragse

(10%e& Gy the baclidd $hd decdveila dadrEordind atidil 2698 8&yfidadia. - - / 8 D Q
We have been able to extract and recover about 80-90% of the MSA initially utilized in the
reactor for the esterification reaction process. This covered MSA has been shown to be active
and reusable for continued esterification reactions.
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10%&' 1%682”8‘5 T$109& () -y(' 109& () Ix!y!l 21 {1 xnbCl, &F109%& () -

10 1o&<" 100&' g .

Dy #1008 () - 1%, prbes I e "')m“%%%’/%%’ s?l%%/%‘ﬁry(]f & WO S GG () -

f n' 109%&) ();owacilxﬁ)g/& 4 Yeadtb# tb$YaRe Briacld Wil OA@&lcOhol iHAMREe{enee bf ﬁﬂﬁk‘){&cﬁt)a}ys!
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" 500 (9 fogm:a GoRiiqr migSEGHR!A)ing $EGTRIC S QNGTETIHET (52C) of) pEduelandmatidue
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9110%-Q)1ggmers fooped dyring, %Mm@ EVERORART( ) - L%
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C7ETR7 98B X8p ad PhbseX1PE6d CatalysBwHiQURd 3 pisase {DMR2() ends and oligomers; and,

& 100/&((3 ) riyiggglp}(lgs;](?;/g ((d% containing acid catalyst to the reactor of (a).

2. A process for the recovery of acid catalyst employed during the production of an
acrylic ester comprising:

15 (a) contacting in a reactor, (meth)acrylic acid with an alcohol having 4 or more carbon atoms in
the presence of an acid catalyst and an aqueous environment to form a reaction mixture
containing the corresponding (meth)acrylic ester reaction product and residue byproducts;

(b) removing the reaction product from the reaction mixture by distillation;
(c) directing the residue of the reaction mixture containing the acid catalyst, heavy ends and

20 oligomers formed during the reaction to an evaporator;

(d) contacting the residue of (c) in an extractor with water to form a two phase system
comprising as phase (1) acid catalyst/water, and as phase (2) heavy ends and oligomers;
(e) recycling phase (1) of (d) containing acid catalyst to the reactor of (a).

3. The process according to claim 1, wherein the acid catalyst is selected from the group

25 consisting of methanesulfonic acid, benzenesulfonic acid, toluenesulfonic acid and
xylenesulfonic acid.

4. The process according to claim 3, wherein the acid is methanesulfonic acid.
5. The process of claim 1 (c) wherein the residue comprises 85% oligomers and
polymers of butyl acrylate, and 4-8% acid catalyst.

30 6. The process of claim 1 (d) wherein upon contact of the residue with water to form a

mixture, the mixture is agitated by mixing means at a mixing rate sufficient to allow mass

transfer needed for extraction of acid catalyst from the residue.
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