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REMOVAL PROCESS FROM AN ACRHIMM"@[MH el d of the Invention Thi 3
invention relates to an inp for producing acrylic est @APWE
5 particul awg%/ /gq%s i nvention jpeeét des a nmet hod for renoval of sulfur from
an acryl at et P& The sulfur is typically in the form ofCHNS¥ e .

sul fonic acid conpound, and is generally used as an acid catalyst for the

esterification reaction. This acid catalyst may be efficiently recovered,
recycl ed, and reused via the discl osed process. 10 BACKGROUND OF | NVENTI ON

cnown i the aSULFHTS FEMOY A RO PERS MY s RO TESTRIERLZC on of an
(meth)acrylic acid and al cohol having 4 or nore carbon atons, in the

presence of a strong acid catalyst to produce the correspondi ng desired
ester. Bldpfshgingegpionnerein incorporated by reference in its entirety)

describes Ui hRehEAGLRADIARTRHRN Y proBRie bk PoHIRGERS, ltrePr O0UC! NO

acrylic or methacrylic esters. es of " acl oyed in the reaction
pr dcess particdlartie thipuyengios prayideb i miethed fargersaMal off sulfursfoand an prplagetresul Tioni ¢

aci d. benzenesul f.oni i d .xylenesulfonic acid. .napht henesul f oni c_aci d,
nmet hane%‘ﬁ\zuf (l)sﬁt?%lc%gi ‘8?"@2*? a(r)1feasnuall 8?1?“3%03%21 fﬁ"g’ﬁ‘a"‘t‘“ﬁe“@i‘%%?“e gg@edsa[slagng aci ds
must beadi¢omx@st fortherestdiificattomatdceion. | Tiisacld @kdldt mialiBe éffiaichilPiecoverdonpl et ed.
"The acid then st be disposed. 20 Currently, all nethods of disposal have
an envi FeSHTEhAN ref‘?Fﬁa"é”tt.‘e%ﬁgo PHSESi s to dilute the acid with water.
Thereafter the water nust be treated and di sposed. Accordingly, the acid

nmust al so be separated fromthe water and di sposed, usually by

i N neration, or recovered.BACKGBOYN} O5 N¥ENTIONs a nethod for the renoval
of the acid . i LU i i t desired
oster produblaEiER BaihERT Mt i o L OROLRA LU PR RO ER RO AT. e

separ at ederffroatiorn gepeatjiyievulyestht tdactam of em{radtinacrglid dvéd andiatcobaltlabingtd.orand
recycli n% th a%geous tSol ut i on.f Al so de(gcri bed in, US "~ b2 is (fl nmet hod f or

r enovi nGRrHE RIS DUPEPTERIGH T AT PREATLAAIYE P RPHHGF reiceePRAT™BS with an
aqueous dadirkdkdtére UR04, 386,05, hieddin iRbpbAtdd 2 tifaendelaRaaREay LRE@Hp@e Pat ent

Publ i cati ons Nos. 243046/ 198G 34965/ 991 and 230240/ 1992). According to

t hi%s nmefeaeien gengelly-apgelamesuriecess foppracing asryte eyBathpsy liessicee thxagples
sufficigp ci&eérﬁﬂ’ld%]eﬂ E?éﬁctid\@fr@égysqﬁcludet. bt SreViih ¥mtkd {0 sﬁt}ﬂnric 19y $eparate and
recover the acid catalyst and unreacted acrylic or nethacrylic acid from
t he aquedumesilfonicianid. spkenesudionzfatidr xyldnesul foria aond raphthehestlfrencdcot. e. t he

aqueous _al kal i .Sol.ut i.on 3 O.A PR.2002 991 23059 2 PCT/ Us08/,2! 547
et Ohe it Rtlfnid 8t duBResuiran B4 IRE YBeP IR Gols pulisbrmoa’ SH
i s the pmoattte tdaciondiquil df@r e reattiunit cafiplswed t Ehewaidelienwhust be dispdsad.ns a hi gh

CopeentRLion, ol aertial et crgan o ccid cel L Dug o e above
acid with water. Thereafter the water must be treated and disposed. Accordingly, the acid must
also be separated from the water and disposed. usually by incineration. or recovered.

US *052 also describes a method for the removal of the acid whereby the reaction liquid
(containing a predominantly desired ester product which is water mnsoluble) is extracted with

25 water. separated from the aqueous solution containing the acid catalyst. and recycling the
aqueous solution,

Also described in US ‘052 is a method for removing the strong acid in which the reaction
liquid is treated with an aqueous alkaline solution for neutralization (Japanese Laid-Open Patent
Publications Nos. 243046/1986. 34965/1991 and 230240/1992). According to this method. a

30 large amount of alkali is needed for effecting a sufficient neutralization. Moreover. it is very
difficult to separate and recover the acid catalyst and unreacted acrylic or methacrylic acid from

the aqueous alkaline solution after the treatment and. therefore. the aqueous alkaline solution
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5 conpounds from process steans as possible, so as to mnimze
environnental inpact(s). It is also desirable to recover and reuse t@ng ARgizan
catal yst- so as to reduce the overall costs involved in the esterification
reaction, asm&é{s‘%ﬁ reduce the | abor and expense involved_in an¥ aci d

di $posal . SU THE | NVENTION 10 In the esterificati oRCVESEEIYA t o
produce 2-ethyl hexyl acrylate (2-EHAcA), acrylic acid (AA) and

2- et hyl hexanol (2-EHOH) are reacted in,the presence of a catalyst;

general |y net hanesul fonic acid (MSA) a%d sol vent such as cycl ohexane,

t ol uene, I I feorma.low hoili .azeot rope
w th € neniE e aRFsRe A A 4% e IRl AR S P R s By R

r ecover eldrgb ymaumaif easte xiareaphichropriac @ Bigh dorcementivh ef woentiaky hdrmifil@rghhic
esterifica iPn reacti on. The MSA phases out of the reaction and nay be
extract e‘if“t‘?tf'he wat er of reaction fornmed in-situ. The reaction product
stream i s alih@weehelaBoeodthwdckMds Blskalik toreMBYeds- mubh SuifirebathigineS t hen
directed into a decanter for phase separation. A separable phase is forned
bet ween OMPOURASATONMBACSSH slsamBasPossidle. 5P gaiei reinimizeenyirprraental ipast(sly |1bis e

react ony o Assbte toT%v%?@s@{he%%jﬂ@m@ﬁ sh Ss o' Fedkck BRNTLER b ihPGve in
esterification reaction process. e réecovery process nmay also enpl oy ot her
mechani ctheeuiérgroaten rseptionass vellee naducathe ibet dand eggbnseinkolvasldo oy affdCETRsalor an
static in-line mxer (SILM to achieve the organic/ water m xture. Although
this process is discussed in terns of recovery of MSA and the reaction to
form2-EH acrylate. it can gsUMMARYaPTHEERVENTIONEe recovery of ot her
acids, particularly _other sulfuric acids in the reaction to formother 25
(hdfol ogy edpdieestefificalion repspoitio pradues Hrbrbmylachlan(i-BRArA) grvbetdd to a
process {430) o MR ol oF-EROH e rbdctib 1R rBGicY bP) Gl £RGLhGRYPT OduCt
stream conprising: (a) contacting in a reactor (nethlacrylic dcid with an
al cohol inethpresulfonissasiio@ %) aad seivéns aiab aa cydiohesang! tplienea hehzerd apd the liks- f or m a
reacti onnm [ QI QG r [ (e iqn.3U).or oduct,
wator oSk B B B S e BIRUNELAE, ERb EAE B RBI T e o
(a) suf fieadtiont MIAmay be feooveral hyvaowvpérageacsips poaess dujirg the ograf flease (1 )

e ot SRS Sl SRR SR BB R BT b

ol i goner gactdfdornied in-si@cycl i ng phase ( 1 ) of (b) containing acid catal yst
to the reactor of (a). The present invention enploys the use of an

extractor t ol hgirepctipn preduds siepmnisiabewesk o qoatagicand mbnwih yaterf Fgmixpge iseact i on
by- produ : 58 of b %MQ{I i : Uklispln fewer
organi c @E??ﬁ%@é@p%ﬁéﬁ%ﬁe tcgebgesgé?g ttug)g' ?‘%gﬁr%%bﬁnéép@%a%ﬁr)gﬁ& g?tocl%e@gé and hence
i s a nor wateriViSAghassdnd|theorfaiiesicthy flnobe sgylakeewtich prgteps. TheeM@sivetarat al yst
usezg) for lg rs]ee's%ﬁé[nei\'ré fcf.eg% {.horés £ 1c%%i<i)norre]t C 1ng uongsea 1:1 ercelz V%Ft hr))c%%sr 1¥1|a\|' Clsoa‘ci d can
be Bf f ecPTVely FECBVErR ey anT T ETe Y PO PRESF e act I8N e SHBthT “of

cat al yst eplop ethesiechafiic t@pieachdhan aRbntiRss tiftsd ek pacst (STRY byan walitced.
This process elimnates the need faor a treatnent of the reaction |iquid
with an Sresmersite aghipve the) Organif| RIS _H’éthsvemgt?tprczfﬁsw glacqé ge
amount of, Masisr ré’&%%}r oM R RAOH T Hor? D EADAGyIR it Sah 20Bbe Qﬁllpﬁ)‘{@d figd.
DETAI LED DESCRI PTI OF THE | NVENTI ON The present process involves

separ at i 81 repdery o€ etheragidsf paioetadly ethepsulfygaacids iEthe| reagipy fogfown other 5ol vent

an cryly J ) by liquid-liquid extraction or decantation using
vvat“es‘?. Tkﬂe()%roe 3??t§){§Ast ream is obtained froma 2-EH acryl ate manufacturing
processi ng i vwokwaspegt. thieerasse infentor is dinectbdso b boxess facharepavalloy sifuf &og. , MSA)
for t’he reaction of. 2-eéh¥lthexanol and acrylic acid in a solvent. In one
aspect, CRECTYPEIEAHOT ROSKTE FER™ ©TR P88t ed to a process for the removal of
sul fur f HecAcil iaGydcilr emERREH1iO Acifd vitd W hicstiol Bt presants of asglfoi@hcid
contacting in a reactor (neth)acrylic acid with an al cohol and solvent in
the pres&aakstend soluent §qfofrp 2 ARACHOTEEEHTS SqntipipE e CORFRTEMIINESTT BTNt to form

a react i QRdibivier sQOLt: 3inB kA fiut Bepr6@cksespondi ng ester reaction product and
resi due byproducts; ) .
(b) allow the reaction mixture of (a) sufficient time to form a two phase system comprising as

phase (1) acid catalyst/water. and as phase (2) reaction product. acrylic ester. solvent. heavy



(b) renoving the reaction product fromthe reaction mxture; 25 (c¢)
contacting the reaction mixture of (b) in an extractor with water JtloARRMED a
two phase system conprising as phase ( 1 ) acid catalyst/water, and as
phase (2 ) reaction product. acrylic ester. solvent, heal}/ ends, and

ol i goners; HRYP2 recycling phase ( 1) of (c) cont ai ni rfg}"‘é?@?’él”@atal yst
to the reactor of (a). Alternatively. the present invention is directed to
a process for the recovery of acid catalyst 30 enployed during the
production of an acrylic ester corrpri3si ng the steps noted above. In an
aspect (E |nvent| Ve reacti on process. an al cohol, preferably having 4
or nor é&" af“b 1298 20% reacted with an (meth)acrylic acid in the presence

of an g ftcgding byt (1of (K cbht@iRing adid QatiiyR 18 Adeactoor &9/ 23059 4 PCTNS98/ 21547
acrylate ester; sajd acid catal yst contai ni ng at least tine sulfur noiety.

I'n the predanpresen;myention emplays iedemefiansairasiardeiaifl i the senagiign pEthe asificy el i ¢
and ar aRhelc8of 8 f?{?ﬁ@ al i phatic
al coho%ga%yhcrude butc %rg}nﬁ% u#léglﬂ% §§1°?§%53%‘§?‘Qﬂ|”%8 ol penrt)Q%SUB{]lcoho
hekyl aféwwtw;aplcrsgkfurwombmthb be cmtttpﬂ fmhubhmhqtloz-pmchgsl alnéhgmceaad ambmwel | nonyl
al cohol . .dec I dodec exagdec stearlyl
al coholem"1 "g}én i l HEYArT ¢ c(‘::?r%élgaﬁ’ %8??8? caﬁaﬁ'é %Edeﬁ’ég}?lefﬁtﬁﬂﬁ?a&/’fm al cohol ,
cycl ohemtlommahmdapteetxhgthnmhom yhn ibd effelbiively Rtdieted\nall edusetyfor sk cohol and
but yl cycl ghe al coh | es of the aromatic al cohols jnclude benzyl
al CoholfeachEt ﬁiﬁf‘ B’QH%W?&%‘%!?S%‘W ‘&F%@tthw%%wwrocaws%g § copsidenbly yedye
al coholhifadeed @mifktedrBb HQU Ford ttaimdiRyf there8n Q8 wlnpdntuﬂeah per, the art
tri met hyol ol propane, pentaerythritol, hexanediol’) 10 ethyl eneglycal, 1, 3-
00 1, 4-heaniag dkt She proguationnf allargeamenns pfvaste, walel ooeﬁqtnglgcf@rre%bmymp selte
est erl flg?‘%]gl\%ndl jjncl ude: toluene, benzene, Xxylene) cyclohexane, and the

€ acld catalyst for esterification, toluenesulfonic acid,
benzenesulfonlc acid, xylenesul fonic acid, et hanesul f oni ¢ aci d,

triflorosul fonic aci ggﬁ (e ?g nay. 15 enpl oyed.

Met hanesul f oni e aci d%@%ﬁ‘ﬁg ghﬁ?&}- N\' 4 requently been used

as a cat al sk pfedént Biokcess iifvoBas tephraticidndWédoGerd OF fhixtSre I MBACDENERARMe,SI NCE 1t
&é be diffi cuIt to efficientlv renpve fromthe esterification reaction and

d

t 0 sphventedrdaswilig acid 4040 by liquid-figiid extrastion prdseantition Mg Val§! bBteween acrylic
or met RALki¥l LiteaRC lsbblaiRl Hoth Jﬁtﬁ%@@’até maﬁﬁa&m@&&em 1ﬁvcﬁ\§ih§i)he%§éjofa” -

al cohol, the starting. (nmeth)acrylic acid and the al co are usual |

suppl i ediquit ulfenic geid citalysti(ne s MSAJ éorgheateactioh af °1eﬁwlhexanahand@co'hca¢16ma1 0:1.2
- 1.0:0, The amount of the acid catalyst used is generally fromabout 0.1
to 5 0%’ b\ y fnei ght, preferably fromabout 0.5 to 2. 0% by wei ght of the

react ants. lifbge aspatithOpredest inaentive i drditedpnairedebyfopthe aerh@mpettsalfufeorof about
100C whil e reaction water produced,in the course of esterification is

pr8f er aﬂb‘l%’yﬂ%ﬁﬁ@%@nwd&‘é&?%b‘?’&m&f@t| |lation. In order to facilitate the

r emoval (apLodteRiak ifPNred@bQinetHdr} HRQEK vﬁﬁ%ta[&l%l@na S0l %GR I thEPesdige biSLd.

Hydr ocarbons such as benzene, tol uene, ene. and cycl ohexane are commonly
used assubfiec apidental b prd apsHeous mérorl@ﬁwailor@fa reastien MeHuRgPRipinigyhal so be
conduct t JIBR ane separation using a vapor
separ atcﬁ)grﬁgxﬁg gﬁée}rbélﬂéxjw a rrgrtlﬁéﬁm’g?ﬁg@tﬂﬁgn distillation. In order to

pr event(b} rnendnmgthofea(:mmltmc)cb‘mfydbmﬁleacactjoromlmwre ester due to the occurrence

of_ unf av r abl nmer.i zation t eof rization or._or an 30
05 gon- b SOR P RGRe PSR (7 Mo POl PRSP il Yo
pol yner donipisg ab Piisd{ 10 @Ei8 citligitvebeer ping AOpiks@R) Pacdipdduch yelyheestmne ( HQ)
nmet hyl ester of hydroqui hone (MEHQ 1 and the |ike. 3 0 APR 2002 s'
reactorsoﬂ)‘tee}H\E‘E%VV§E%ﬁ‘r?’@o°2’r‘c’Pﬁ‘Fﬁtﬁ’6 uat eact ed al GO~hnl, sol vent, and
(zact h)@%’éy’cﬁn%ﬂiaﬁ’e(ls Qﬁcp&ﬁlfaﬁﬁr@cﬁm dlgilfsﬁto%e rehdi6r cﬁ%)d cat al yst heavy end
ol i gacp, ers trace wnouat of say polyrne~tion inhibitor anploycd ie
d| rcoted t oAkemasivelyathe presgih aventionvediteeted toa-propash & thetTaeoveRxtoé peip edalided
alm r raic acid $om
orifor "B PR 3R brddleRioTaR Ber %, BUEBARRRNAL S iRdbORL®, BT D, Caent
in a mninaln aammtqfthmruwdmme awmamrmmeamcroyolt prefdm‘eh@mafrtahmrt: he
catalyst fromthe tr ﬁ E ?j ii ((13 rrg er. R¢ cf?lcatalrﬂ hez ~cacti 4n
nctane tﬁaért’onaat%ﬂ“élétr%?te S af‘ MR RESHS BA IH Pré%é’fei%r‘? TSI B T 00 dUBSEquent 1 y
remove the water. Lf necessary, water nay be added at about al:1
nvlarratio ofwata to organic feed. The organic feed stream | onpet~ttab is
geaierally |l as9 thaw about 100 C. The




10 recycl ed process wabrr added for phase scparanoa is generally at
tenperature of About 70 C or lower. Mxer rates are variable based o%O(A%R 2002
conposi tion of the m xture to separate) tba type of acid enployed, the
ternperaturgg g{}%lg%cd within the extractor) etc. Mxer rates withsa the
aactt' act or CR8UFEPbe su~cient to al low nass traesfet need€dYBF2B85ci eat
bona. Mbani cal devices which era cnaployed fot this extrac~tian process)
include static ia-line rnixa 15 (SILIv]) which funetivns ~ to an extre~ion
colum. It is inportant to tho e~ctrattilon process that a good mass

tsas~fcr _is achie t he .wat or i.e Ab thou h fresh water
can 1 x. dshlpd Fr e st R por b h s B TS el (e e PPNt o

t om r eachpalcol] kéteagd forh aliptade] alityclibendeomhif-dl@holk zapmfse@mihé glosneed from
the reaction sy | oyed in the extractor colu:na for

em.mmy. al so_be enp
recover %9 PP{CHQE% PPM%&&‘&%‘?O&P ‘EQ‘P%[T“ arEG‘O*I*"B%eddg buty} aleohol, peitybageabel,r eact i on

vat xx hagydilareofSly BépAaRohd); @dtylfaféﬁhcﬂ,@émﬂhgfyl WBGHE n¥&1 Glcohd). 4@ abBbEeM can
be iedttced. After voatact; t’he water asé containi'ng MSA is” taken Eton

t heS bot tdedsayt aleohel.drradsen! atcolonl amd:ﬁe@ahyhalml diyamptes df thaelcychc elheholsnact ar for
reuse as I a t he
oront it BloBait o Elont A et Yol BRKeQPal L IER, bBNST ' D2

r eusabl elldohs! amd phiyiyoldhest ﬂboﬂ‘oi. CEbdn@lmaﬁdleammaht alabHdls ihetudsisbard taitotolDy

t hose of ski etrt t hat h e 0 | t hough_oxpl ai ned in
rel ati o g?ﬂzYlsal‘i °k7fi‘é‘3eéhy§??az>1tl ’P‘ﬁ ﬁi"?iéﬂég qﬁgl "%‘F’gg f?‘ﬁ%ﬂ’f eto
pr oducdaphief maybé en&gal\{uatmgﬁ&l tnﬁuEM&HEFcﬁbaﬁe!VEMt&}ytl%ﬁgl Mesdn@goicat al yst for

t hei r production. br oad dcfinied as the reectiaa product of a
(meft t ) sthenealyrd. hirPrd Aobgnstiol. F&fb@zse_k@s of M Ms 3 0 include trinetbyl ol
taecry! ate. pieXang, Hihidd ShfK) HAG. eﬁe@ﬁfcgtlo%txpéfucﬁnﬁl&hé’%Qlllzeg% Solent e, and
the |i Z00z rocass far the rerriova eulfiv from
a reactlognlopemaducandﬁiﬁrlma,mto produce 2 et hyl hoxpl acryl ate (Z EHAcA)) said
process conpy | [ lic.,acid with an
B eohor 1 n it et F R BRI uchel RS R R BRMAM 8925 "o f e a
react i oncyldn¥$ulifoRlic@eid| étﬁdxﬁsmnkh&dCﬁﬂbfb&ﬂﬂiﬂm 40, AfitedthaneatfohRacitvgaer ) wna,
sol vent) arld rai dnc bypanducts; -~ } t hen dlrzotlng the rcactma m xture
tola decampiovedsMiethgnealiprigaths nr%faleidi fiseqcit es Geayegly beporusebasa t i nne m
forma tunRDASBsSYRLEM. CRIMRFL 83 Bt REGeRedded Jin@Gt Rapsd &kydldyva~r, sad as
phase (2) reaction product) acrylic ester, solvent, heavy tads, and

ol i goncrefficiemty, refhoye ﬁf@my’@lqslﬁgﬁmaseeaqtton)anéfh!f(tb)ﬁs s@msaiema%g aci d catal yst
to the rof ( #ie acid
cadslyet is g)éflgcegtgdﬁ%tlog?ea? %O%dbsetweeg%g} l?résé}gltél%c&%? lwmg eﬁe'w%?érfgfi gﬁlage scid,
bar t at agaietif)mnyic a&(d) dnd iimdlt.t&xnhﬂ’r&lsta@tm;:&rrﬁﬁﬂ)zdr\fhadcm yhethe elebficdarecusadlyd. 3. -

The prooesa- saoqrdi n~ eiat acid s netherlesnlfonic
roea" Sormpietngegrguta bnf ede) Fblar o Fon otpEr £ L2 S AME T PSR ace i on

M ~Ct Ur ZofiiRe fB&kIght used 1£gdaemnﬁ&§mfab&1ttohao BIovaeyYakightf prefekdbl\afrérh abaa
react i on E)r oduct ~esm bo produce E (meth~cryl ate, said process
oonpt i sith? 1o 3-8% t&’d’l’ﬁ‘@ﬁt"fﬂi‘@ rqagtapts. %Fc‘le?%@“ (srﬁafrwd@wgepergllhaaderm)qrﬁug %ol yol
In the pigsenpec QJhﬂ@r%@u&%eftﬁ r&iuB il uf achatlsé/ §#eséﬂﬂca?8h%e;5}£fe$a91ry rb GGEda
t eeaHon nrixtwe containin corres on a~tcr Traction pro
wat ear, ‘sodzeetnipic distdllatiesi hhesddnycpfagﬁwtbq re(ﬂoyaltolhmctmnmaém amigert moneag:t i aa
M AT 4 PN SR U AL, LB CARLMOR I SRl Rt 111 T e 2
csi al yst tanahedy uaadls &1ecaz¢:ﬂmo§1c@gen)n Tlaetnemlvqbbbﬁmio)l vaak wvaphlso beeshductadls. sad
oligomas; slid ng clln lphase % 00~0~B m d catal yst to tha
r eact vt B‘f cqnys nonﬂ (;QES A%Lm I%b RpE separéu%) +u;;m J/@poT separation membrane: or by
n+zupkf a) Maah etk the alkﬁmeltﬁa] ﬁﬁdr@@k&al-ml hmelsabr@leandealaridcahieadsea] cal cal c
a] ca] ca] ca] C l]\caU] cal] cal] ca] caV] cf alc(al

due to the occurrence of Unfavorable polymerization thereof, a polymerization inhibitor or an

30 oxygen-containing gas is usually added to the reactor. Common polymerization inhibitors
include phenothiazine (PTZ). hydrogumone (HQ). methyl ester of hydroquinone (MEHQ) and

the like.
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]caU] ca: amoust neokss@nAp phase separate the catalyst from the reaction product, The more water
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After ooptact, the water phase contalning MSA is taken from the bottom of the extractor or
decamter and directed back to the reactor for reuse as a catalyst. Greater than 50% MSA may be
recavered under the present inventive process, The MSA has been shown to be active and

25  reusable for continued esterification reactions.

It will be understood by those of skill in the art that the present inveution, although
cxplained in relation to 2-EH acrylate and MSA, the process is also applicable to production of
multi fimctional monomers (MFM's) and MSA as catalyst for their production. MFM's is
broadly defined as the reaction product of & (meth)acrylate and a polyol. Examples of MFM's

30  include trimethylol triscrylate, hexane diol diacrylate, tetra ethylene glycol diacrylate, and the

like.
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() recycling phase (1) of (b) containing acid catalyst to the reactor of (a).
15 2. The proceas according 10 claim 1, wherein the acid catalyst is selected
from the group comsisting of methanesulfonic acid, benzenesulfonic acid, tolusnssulfonic
acid and xylenesulfonic acid.
3 - The process-according to claim 2, wherein the acid is methanesulfonic
ecid.
20 4. The process of claim 1 wherein water is added to the reaction mixture
to enbance phasing,
s, A process for the removal of sulfur from a reaction product stream to

produce polyol (meth)acrylate, said process comprising:
(8)  contacting in a reactar (meth)acrylic acid with a polyol In the presence of a
25 sulfonic acid catalyst and solvent to form a reaction mixture containing the carresponding
ester reaction product, water, solvent, and residue byproducts;

(b)  then directing the reaction mixture to a decanter and allowing the reaction
mixture of (a) sufficient time to form a two phase system comprising a phase (1) acid
catalyst/water, and as phace (2) reaction product, solvent, heavy ends, and oligomers; and,

30 (c)  recycling phase (1) of (b) cortaining acid catalyst to the reactor of (a).



