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separation colum 105 and used in circulation in the nethacrylic acid
ext¥action colum 104, while on the other hand, crude nethacrylic acid was
obt ai ned®fromthe colum bottom of the solvent separation colum 105. On

t he other hand, bottons obtained fromthe |l ower portion of the extraction
colum 104 was Introduced via the line 10 to the solvent recovery colum
106, where it was dis- tilled, n-heptane was recovered fromthe col um top
and used_in circulation in the nmet hacrylic acid extraction 40 columm 104.
On the 8ther hand, an aqueous phase containing acetic acid was w thdrawn
fromthe colum bot- tom of the solvent recovery columm 106 via the line
12. On the other hand, a gas discharged fromthe colum top of the

met hacrylic acid condensation colum 103 was supplied via the line 6 to the
first mg§hacrol ein absorption colum 107 having an I nner diameter of 100 nm
and a height of 6,000 mm packed with porcelain Raschig rings fromthe | ower
portion thereof. From 45 the upper portion of said absorption colum,
bottons of the nmethacrylic acid desorption colum 109 cooled to [err] was
supplied via the line 13 to have nethacrol ein thereof. A gas discharged
fromthes colum top of the first nmethacrol ein absorption colum 107 was
supplied via the line 14 to the second nethacrol ein absorption colunmm 108
havi ng an i nnerdi aneterof 100 nm and a hei ght of 6,000 nm packed with

porcel ain Raschig rings fromthe | ower portion thereof, while an agueous
phase containing acetic acid dischargedgfromthe solvent re- 50 covery
colum 106 after being subjected to filtration was supplied via the line 15
to said absorption columm 109 fromthe upper portion thereof to bring the
two Into contact. A waste gas discharged fromthe absorption colum 108 was
Introduced via the line 16 to a waste gas conbustor 111 by the catal yst,
where it was bur ned, and part of the ‘gas. after conmbustion was passed |nto
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from the col um top of said desorption colum 109 was supplied via the line
19 to the.nethacrylic acid recovery 7
an inner dianeter of 50 mm and a heFRy$845883B1 000 nm packed with porcel ain

Raschig rings fromthe | ower portion thereof,

after

being treated by f

nt

EP 0 345 083 Bl col um 110 havi ng

whi | e an aqueous phase

re- covery columm 108

Viathe line 21 to said

recovery colum 110{ Pt wo,
t hereby nethacrylic pot - {53 {ons of the
met hacryfic acid ref he i et 23, mi xed
wi tht he bottons of —ind t he
resulting mxture w b ptdoh col um
107 and the methacr| 03. S{ifM |ofP the other
hand, a ,gas cont ai n| grsqiar geg 11 e col um
top of the nmethacryfig vepy toﬁJm orygs @i rgul ajeedvia the |ine
22 into the second 169 SThe<eptiorg gt ¢f the~tegqctors,
colums and | i nes wps—e¢raed . ' t he per-
I od, the operations a8 e, |and|pregsusd deop$ at {tke feactors
hardly ghanged throfigho tide ped ¢d off keflored, ¢luri pgeindl after the
consecutive drivi nglapal Ihe flow bitions (%
by wei ght) at the resg§~ tins|dw inegtthedriving fpperations) are
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- EP 0 345 083 Bl Conparative Exanple 1 Exanple was repeated except that
t he met hacr gdmperaveiEstanipcovery col umm 110 was omtted and recovered

nmet hacrol ein di scharged fromthe nethacrol ein desorption colum 109 was

ci rcul at ed i nEsdmplesvas epehtadeacepichat the methaxPylic Fdidrecoméry calunmdii 0 wés aniitted anglredoveres,
col utms andméthasizindischarged frare the tmethedrglein despration dolfmn 1080@s dircyleted in thepecdnd reactare
of Exanpfe.10uring the period, the operations were stable. However, in the
recover ed met Mbgantre eetaf the eediirg, colignng And lines warsconpagcytiveliqperpted fpp100dayy a%ﬂlb'}? case
wei ght of nefExampleyPyriag the petiodyshe opesations weseistabie: Heweyerjn tbe espovered methaciglein qigulated
react or i nclp&nsacond maces 102, 2,3;% by weight of mefhgerylic acid é’&%@'@‘@e‘!ﬂ'\dﬂe sgse.rap atdhes

These fact s™fa]ircEpfed iA9 FW‘?‘“N‘“’S"B’FFBM% Qhg wandeyif
this corfpar ke H%Wfﬂ'f BPmﬁesf &/ i comparRty g’tf?'\?(g’ﬂgﬁ"v gl &"ﬁ““gﬁpﬁﬁs
Conpar at i vet'°E§<aan e 15 The operation was perfornmed as in Exanpl e
except an gggﬁgﬂﬁ e%_ggip?eé)f bottom of the solvent recovery colum 106 was
supplied t thacrylic acid condensation columm 103, the
aqueous phase ribsedfin Vs bdtfindd Qs inlESkrple ébdnbdn dulidolid SHakeURbAAB oRS dovBift rdcihary
bot t oms of & TBE RaaCsudplibdto Heltsh of HafiEdryiia bt BonléNsatiBi coldmh 108 She kyB8bus pha8éiwas
absor ption hiisthihed 196 °¢ Srfer AiBEtRA GRdPaRiofthé BROMS bl th métiicHyiid acii®dndefiatioh oMk hds a
gas cont ai NikdGiséttis BA astpRinMquit &f e etiadoléin SHFbrbiva caghAnpn. t op of the

met hacryl i c aps dreaai) a gadconigifing MbthaxroleinDdidehanget Grom e cdiulyin ©p 10f the Methiachgiit SedCdoy- | C
achdi arwl adegmomlnlmnoalhnglybdimamaemetumwchcmeﬁmaganbmmﬂngiheecoeémhmﬁcrblen dist he
met hacr ol ei chagefimmitie niethacrolbin desorb i calinoh 108 arcicirautated inithe sédoad reantop 102 alse bardiyeon-102
al so har dl ytaipesimethacriylicacid. Hgwévearcin the methacmleih absdaptioveiumn 167, ¢ldggingredsiproduasti by apoly-
absor pt i on weslagchee farthyresultbdin giadugl ingteaspeftheprassiiraxiroms which cpmpelied suapegsionof the opet
resul ted i natigh entbendOth dey sisgedhe inifationn the ppasatian for whstipg theunsidaof the Aekenn 08
suspensi?®n of Froméhedastmentianer ghove, if canthe saidihat thepipcess gt this eomparptiye exagple deesipt keepe
oper ati on f{8?loRgtemH) sapsecylye drivjag operations gnd gannplbg Adprted)gs an jndustrial procegsdorthe peodyction;
nmentioned & |t can be said that the process of this conparative

exanpl e does not keep the |ong-term consecutive driving operations and
cannot %g aglo ted as an industrial process for the production as such. 30
Cl ai nms rocess for recovering methacrol ein which conprises: a reaction

step (A ' copp q{ﬁa aerble i Mgsegsobutyl ene, t-butanol,

met hacr ol ei “ 50 Ydabtion riéifig yyo&idﬁmé‘ﬁ&bq he, i"bd@n&t M&ﬁa&oﬂﬁxf byt
with a gas conjsghyde 2 6bid &'a nfRdUHERbtedr Wittt 448 Béplainkig fofScula? Sxygen in a vapor phde,
net hacr ki c acid G%ﬁﬁ&ﬁﬁbbu@ébn&nﬁ‘&oﬁ $6p (B1UPbrisihb Béhtdefit tRGactite pholdbt §283bthihédn
product gas Ol sép R Withian Buesus phase Bontdihing etheiét§iie d6id SauBetic 6édo Bbtith Biaqueous sol-

met hacryl i c aakiéh cufethaeylit bdid, aci d to obtain an aqueous sol - ution of

met hacryl i c aci d, ametheériiizatiy bxtraction stép (€)X ophding@Rirastingmelhagrylic atip bbtainaddn step (B)
exteact i ng metwihen sitraeiomsiventabiciais B actuiated Bydeparbd)havihg éto  arkontatams! dnd Bepamtingent
- which | g0a sattherextraptbd imptheagia aéidio alscveanhghase dnd aPaquegub oirase taptrinjng acetic addbar at i ng
40 - t he ext r agtmsthagrplein recovetyistep {R)icomnrisingicontattipg the gpsranteiningieiethasrolein and me-
phase cont ai nithagrvtirasddiechatgpdfromstan{®) wifranghvepys phese sondginingsethpcryliopcidand geeticacily
contacting thde ’ij&’é’efd’ﬂﬁ‘haam'ﬂ'ﬂﬁ pf methaseyticasid epntained in %sa%l#ae%mewaemaee.

di scharged from slaé'cgt °'W°P?Tpt!9ﬂs Legmeris &Ta@@%matmwgemﬂw mpttacedy
and acetfc aC|'°cF°tdo 688 é'i'd P@?W’% m(ﬂ)a'ﬂ?'yp?sc“ Pipe molepulas gryagn fo,

said gas into

W thacr ol e| ﬁlsor tig 13

0 or acl nd
_corrprl si ng Coryieﬁi f le d %ﬁﬂg(E W :§ cxgﬂan in cldto%l;al&a asoeon-
aci d, acetic qgl &e m .q&fi NFom £>
cont ai nighg ol ec mprid ?Aé&ntaiﬁlﬁ c@tic'?é’ ﬁ&&ﬁ)ﬂfﬁ’m%l d
recovery step n(emmm Ieﬁﬁae&n%em@%i agaau abyfeodtC! d
and net hacr ol ehikedbrtdingGhbiabrgit i SR a%& QrﬂemHﬁﬁHﬁe ﬁﬁﬁd EOH dlptE)
acetic acid ta m&)&.ath&rﬁc SdkPoohdtsatibrPdidd! (BianlBr theaéttcRlelh recdlery £16p BFEM clrdulifing
recovering metgeaygas ¥ontdiing GiethabrolbiR dischirdedPFbHERs MethdtAfi©acid recovery step (F) in the reaction

55 step (A).

==

2. Aprocess according to claim 1 wherein the concentration of methacrylic acid in the gas discharged from
methacrylic acid condensation step (B) is 2 to 5 % by weight.
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50 whi ch process conprises circulating the aqueous
containing acetic acid discharged fromthe nethacrylic aci d am(‘m”mleﬂqm
(O In the nmethacrylic acid recoveFRo4s083BF), circulating the

phase contai ning nethacrylic acid and acetic acid discharged fromthe

met hacr ol eddmhpatai/e ERbrhgeH step (E) in the nethacrylic acid condensation step
(B) andl orrThe methacrolein recovery step (D) and circul ati ng the gas

cont ai ni ng NetdpRwak Mipsatsli escebEthgl d rethadylic Beid RIEdVB @bl T10 @ chittedny REdversd €P
(F) in thanetmavleinalisclisrged from the inefhaéréidin desorpfionuolnme 989 wasiduthiteddn the sazbiad réacior
wherei s t M@2concentrati on of- nethacrylic acid in the gas di scharged from
met hacryl i c e egitire setdtthesraadtans colunms afd3ines wer@congecitivély bperajedifey100 dags as in thécage 345
0837 B1 CornfExamiplevRurifg therpériod, thefreratishewerastabie: Powaveriin the cespyeredimethacrplein circulated

met hacr yl iigthe geaend waclerdp2; 23396 bivweight of mpthacryli ackd awgs gentrined apd the pressuretdror@k e ei n
di schar gededcfopfresned tA-10/a extent after thecconseptive,driving PRefaYonsy thesg fcts mada gng mapder i

t he sedbndomethig wes wyong of tho proqegs ofdhis pompargtive exgmplefer g lengrterpyconsegitiyq drivias cpses-

li nes wer d°¥nsecuti vel y operated for 100 days as in the case of Exanple.
Duri ng thgg| ﬁerl OdE‘: thz é)per ations were stable. However, in the recovered
met hacr ol pa ¥ in the second reactor 102, 2.3 % by wei ght of

met hacrylic fg m“gg n'ila%‘ls larh RS xR S 4t me&rbo&on,%fﬁ,semeﬂ( over

i ncreased gimsq Gbp e hsgﬁ@%é’? e bt Aotk JUBbLS phadd Gl
facts nmadendifneddd) f|| ion §£H%Ptfl* it bitidms Of théMleth: crﬁn@ﬁ'cu@éoﬁ&‘éﬁﬁw@éohﬁdﬁ' 183
conpar at i W&sﬁé‘e@@hﬁaﬂs&bucﬁ\ liGuR d tHe HetRa&raiBlR Ssbiptioh@olthnk ¥070g Oper a- tions.

Conpar ati ve AX&RBUIEa Jasldntaining hBRachilehi didch@tfedViRdi tRedoluin IGpCbf Bie methadrAR BB Gon-
except 20N deRE4BENLEluni f3Nardly cdntiide® iathcrylibcids rld\agad cohtaining 1hé decaveret!fBthadibin/dis
suppl i ed tobargduidroinat nithatreleih desbiption@olabn 109 amd vifeutaslltin thesecant reattor 0Bglsothadly con-
aqueous phaised methacryiiziacid. &owevelr, it the fnethadrolekf dbsarptfon tdlurant107; dlogying wpspréduced by igply-

bot t ons ofmer amd sgddrtharesujted is gmduabin@easel ofitiwecpiressure drop, which dadelied suspersidn aefthecaper-
absor pt i orgtior enthePOtrday bince/thetinitia§ionaif the opexition fopwashing the Ingidemof i@ Zolums 107. r esul t , - a
gas coft ai ni Frgmihefactmentpnerl abave, § cenchegeid thhtthaaraches of this aomparatiye example rloes not keep
met hacr yl ite '%{Ertﬁf"t?S'i*Fﬂc“ﬂ!P dhdpgaperatings andcannat be@dopted peanjndusitial erpgesgfor the production

net hacryl i%&¥"d, and a gas containing the recovered nethacrol ein dis-
charged fromt he met hacrol ei n desorption colum 109 and circulated in the
second, re Lor 102 al so hardly con- tained nethacrylic acid. However, in
the mefhact8M8in absorption colum 107, clogging was produced by a poI y-

mer and sqQ. fgr}&essrf§§ ‘;e &‘%a%@ﬂ%lch LEase of the pressure drop, which
conpel | ed Suspeng ol fﬁ ;t.dtzla is @.14 t§dor' smsme. obu
initiation Ofaldtel*}ﬂe&@s%s rfc rgml Hﬂgv #’ z%
Fromtge fact neghiefa&a icﬂQ@é’oﬁden&ét-oﬁ&Eb (F?coﬁﬁhs%g cti ﬁ‘erQécii&?p’?o’“‘du& ad

conparative @xadpRABwit af 8quasls pkfd® Borlditing nfethderlif'abi SR Hebtie abill ¥eobiniak | hﬁ\ﬁous sol- _
oper ati ons amﬁbncbaﬁaaammeacm;lopt ed as an industrial process forthe production

as such. 30 O ainigthadrylicAcii) HXAGEDH stbP(C) mw.ejdxﬁ@mmﬁéu&eﬁynﬁ #Ridsbakedih step (B)
conpri ses: awitieacadradiosiokent whith is @gptuiaed hgiraearbél hating Gitol9\cabin stords, Bt separating

| sobut yd ene, the-eteicted olethacryk hald toalsativent phasednd taly hquadud@hase eortainingsoétistavid,i ¢ aci d
or a m xture therowethacpleinregovgrystep (Pjicamnprising cantaicting tees contaiing methacroleimgrdime-
phase, 35 thacrylic acid digchaged oo sisp(B) wilivandaueourhbasepiteininggrethacryibiacd andmcetic asidy
contacting t fRrepauercnetigprolin ser reathageyic asigicantainad in sqidgerfstosai aqgepys Ph#reaqueous
phase c ont ai ni ng2methpaeieindeserption stap (k)ymarising pentagtingtheraguegu Phase cantaining feetnaeryls o -
ution OF net I'%?E °P‘L° agid P'EF m%“aﬁ@Pﬁél?F’?rgP%f’%ﬁP (B)(‘{"?"éc,gﬁ-'r ‘E?H'”E't"& prolegtjar oxygen to

P“P d obt d t
zirf;;f:zg i f@: vgg{ap »%ggv ; ;t mf%;%@
atoms, an S tl& gﬁiz atthesa e: erco %i% lg sau T%x%:u:}g{g nt
i IQtl

{2
phase gnd an It| fisnké" Y
St ep (D) CO”HHh ér ﬂa@@%ﬂﬁl @ng efﬁQcQ a&& tho i Jaﬁeous
thacrylic aci fi iy {0 W Rlhis adBd RAHE Ot Rbidh @9
B LTyl | C e  or ¢ L b deran r@ra Wit

aci d contai ned ga¥lcohiinthg Gthatrbbif dischaidePFINCRS! MethiiS acidreB&vbRyteh &) 8 te reaction
desor pisi on stsep(,a()E) conprising contacting the aqueous phase contai ni ng

met hacryl - 45 Ic acid, acetic acid and nethacrol ein discharged from

step (D) & t Aprcessaceontingdd qiﬁmgwmeletba encentration efmeathrcilicagidlin thegdsdiseharoed fom and
methacrylic acid condensation step (B) is 2 to § % by weight.
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\\

a met hacryl ic acid recovery step (F) conprising contacting the g

cont ai ni ng net’ hacrylic acid and methacrol ei n desorbed frorri ,Iw F,"m '1
aqueous phase containing acetic aciEPRMS8BBE n a gas con- m ”ﬂ"
nethacrol ein, at the same time recovering methacrylic acid into said

agueous phasse A prddess according to claifivh o whdFeRESCNERFGEON ¢ @cetiC adidib tha labuegusiphase con-
aqueous phase tdiigtadid Dsed ¢h Mmetitatrylic a2l redovdiystdpaF) 10 t6 1506 by Wedghtret hacryl i ¢ aci d
extraction step (C) in the nmethacrylic acid recovery step (F), circulating
the aqueous phase containing nethacrylic acid and acetic acid discharged
from t he nmtatendamsprefiche desorption step (E) in the nethacrylic acid
coUnsatlon step (B) and/or the nethacrolein recovery step (D) and

ci rcul ati ngh th‘@”‘g'ﬁeﬂ%'m"mw?"mmfw@?ﬁeﬂ# scharged fromthe met hacro¥I ic
acid r ecovery st e Ktiopsstufe, () Wifpgssngd day katalytiscag Q %W'Q'“Wﬂ‘gf' tan
accor di n &'“ @'Nﬁ'q? H@“l?&‘?’l‘&@?ﬁufea?f’?'ﬁﬁ% Aaeppitele ﬁﬁﬂe'l“}?"ﬁ“ﬂe

gas di sé arge(‘i“ sa |on 3 1S 2 a1 eqdby
g @@ ,H,Eémf Rdeltin HW Fimsl e
|e used in

concentrati Ol’l I ni ng

met hacrylic aC nd% on M'ithaor Igdure, die i
Pat ent apsprfi ghe )e.- a H% &Bﬁ
ei ne Reacti ongglg ﬁg,,si&r\a,d rYithaf u?ﬂn ¥|1?£‘L6sungsm|t-

| sobutyl en, bidiphilis ,ggg};gs Mﬁhﬁ aI dehyd oder | sobutt ersaure

oder ei nem Gemi SCheldmaﬁhcmmﬂe’&ummgﬁﬁﬁe(Dﬁﬁ\ﬁfbs%bﬁd%ﬂ&ul&nmenbmgéﬁ&e@&!éb&fe@) aus-

Sauer st of f i n pekehdeh BENRS, BRI End MithacolbIRiridMethiér AstureOmiteHIEMERAGEN PRAYS, Bhirt&iRnd Nfs-

unfassead das thécrylaNreund Eésiygiire, Gt MethacioldRamt Methacpylsapre aliblik dem Gas Shthiiten i) in die

er hal t enen GawéfrigaPbasezwnigringanvAr i gen Phase, enthal tend Met hacryl siure und Es-

si gmaur e, um ei neeingMethagemleincBasorptionsstufe\(E), infasspad das ZesammeshringendenMetisicrylsaure,

Met hacr yl sl i uEssiggiure unidiMethacreleinénthaltediien wififigen Bhasel ausStufe{R) mitdineayGan, eptheaitend mo-

Met hacry| sf ur iekulefpreSguerstotf-um Methagiolghgu degprbierepaind en wor den st, nit ei nem

Ex| r akt Bons| bsunging Metkacryisiuse Gawipnupgsstufe (F).gumias squd AgsZuapmmenkriogen(des M‘N‘ac@'s@! s 9

Kohl enst of f at SH8fMpthqcroleifgje MW%@NH%‘FP'W“’@R%‘?%?H“EH“S?F Gasesmitaingr wiligan

sine Losungsn®® 9“*%? 'Esaﬂﬁd“"éf‘h@a%“%ﬁ @ Mﬁfﬂ“@“’ﬂg §P‘b5§ta'fnd@'°@h?f‘i‘&‘? ?‘”’"él ne
dle

Met hacr ol ei n- Eﬂ!ﬂn Yonggha nbr| n s aus
Stufe (B) aus - e E?;g ren
mtel nerwAIrla%. reur:f || ﬁ

, n

Essljge! urgl, ugn - on f\?,ﬁlg' y

sin in die I F‘ﬁ*‘

(E), unfasnen egiafg,% éés%s'% ngen I\/Et acryl sa %s&gs ure

Met hacr g ei n ent hal tenden vvadr| gen Phase aus Stufe (D) mt sinem Gas

ent hal t end 20 Verfabion hath Ansphihl ¢, wdbed ib Kondentrbiivh BaNéthdcisBure b dele suided Matiearylsiuml 25
ei ne Met hacr y KerajemsetiogsshifeB)auggetrbgehen Gea 2 bisiSiGewvsBdattligtias Zusamrenbr i ngen des
Met hacryl sau- re und Methacroleln, die in Stufe (E) desorbbertworden sind,
entHal t endén Yeriabeen pach Aaspruch 1 wabel glierKopenirationsan Essigadiup fnerwatigan Phasey enthalignd o
Gas zu e hal t Sfre. digdn dop Methacryipure-Qewinqungssiufe ('ar’fﬁ"“"@?d& wirdy 19 bis; 1§ Seresthpoitiot n g
bzw. Gberffhrung von Methacryliaure in die w Brige Phase, wobel das

Ver f ahren m %ﬁgﬁs I m Kreis-fiihren der wi Brigen Phase, enthaltend

Essi gsaur e aus der Met hacryl asure-Extrakionsstufe (C) in die

Met hacr y' sfaur %ﬂ;@w mﬁ..&fawefnmqlﬁ%&ntf brld'sGpe (AF e GRS RpfaRABIoXy-
ent hal t &d Meﬁ*lﬂﬁ \iidue @iddb Eméiftberofdfb, d'isobutanal ou d'acide isobutyrique, ou

Met hacr ol ei n- E’Eﬁ&&l&]rénﬁél&ﬁ z'&hﬁihﬁdyﬁix%%%l&ﬁﬂ#&amwl onsstufe
(B) undl oder ghestdpei@)ae wdensauoeewmmm@tm Feofnpibnantil phisk h cdfeRd dirprddbinisgd?
des Gases, entidnaélghuadk, biténaaansTbiepe TAREVEC G phide atiise)ombriabitde I'AcRidnisthadigGd d1f ©
(F) in gj e Reakitacioe:astiqué,@ofrAbtenidine Solutiiedqualss Gacideandthadipitpé ich 1, wobei die
Konzent r at i onuerstdpie (¢)aiextyactivhidiatide méthadeyliqua, rompresianf\iektiaation b Baeide méthacrylique, ob-
Kondensat i ons tshwflans [@3pedl)sayet vrosplyant d'eBastioll qi lest ub hydeacarbirde battré caytportéht de 6 2 9
Ver f ahr en nachtomessle carbdne, bt la sdpirelion de le phidearieseivanticantonantiiacideyrstipeiviique extrait, davec
wfirigen Phasle, ph@q@mmeemtemmlacide agitiaeris, die in der

Mot hacr sf al ur wnecétapp tmaa?ﬁm thgepléipes ermpranant i misepn|spniact dy gaz opntengnt de la
betragt. RoveRéfacmiqinget Gc'dﬂm‘thaFﬂ'éﬂEMB"ha'@é lossda PAara (B) siyecine plmep BRUPUSP GoTiR:

8¢l aRst ite ph la métha-
qui - comport s: c?oi;gme etl %&gvlcr ique contenus da i yrmwyanaw_ Pliase aqueuse ameTa

ns leditgaz ;
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dation catal ytique d'isobutyiene,’ de t-butanol, de nﬁthacro
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