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Separatien by -rectification of (nmeth)acrylic acid froma m xture containing

(meth)acrylic acid and an inert hydrophobic organic liquid having a boiling
“poi nt higher than that of (nmeth)acrylic acid as main constituents and al so

| ower al dehydes as secondary constituents The present invention relates to
a novel f o on by rec I catyon of th)ac lic acid
froma m xtlgﬁé caon al % §SE%£?1‘| %%Lr" |°¥' égll gh;ﬁﬁr% ‘f rfé:ﬁ 8?‘0 h ’i‘%ure
organi c | i oEPRFHRAN (Be B RER %1" Aefnt 29T RHATGPRERACHPEIRAS ¢
acid as nai RS Haviag: & Sﬁéllw%cpqlé\kehlabaéh‘}m '@lsafs@:form&lty)acryllc
consti t uehtacid M madar gonetituents askdlas dowebbaldsntdesn aandedondd s
acrylic aci dosstitidmerylic acid. (Meth)acrylic acid, either as such or in
the formof its esters, is particularly inportant for preparing polyners

for a very yi Licati.ons use adhesi v th acry I|c
acid can be o%t%ﬁ[%eeg' ﬁ‘tv gggé?n a1 = at% | §t PEVGh LIRS %%Fd%rg‘/goﬁ .
al kanes, al KPRy ra%ﬁésaﬁww%% ) BRERLHE nte I drrom é‘a%&ﬁuﬁgorrs | t
can be pAPt ?Q’Eﬂi@rqulgadmﬁbaacg}sblsl%m@olaadneu inert cpdnsipbobby ocmgamictic
gas- phase okigiaid dravihgpaopebkinfisailnti highef!t that atindt dfSqmbtheacrylic

i so- but ane, ak£®- aé)uta\ihab@ﬁgfﬂ@uﬂtmx{aa‘aﬁ.ebewwefbé{fa/é{yde%t Bgr s Qééa
starting cog&p%{g%eq{% those fromwhich the actual (err /C[err star
compound is only tormed as an intermediate during the gas-phase oxi datlon

An exanple which may he nentioned is the nethyl ether of tert- butanol.
These st &Pt (‘F@]t’b)a’ﬁ?gllﬁeﬁﬁ%ﬂl 13 uRadipedan; abbreRiatigas andsderrtes mcrydden,

€0, C( err]ackhtan mesdapypidcaadizhs and/ or steam -are passed in adnixture
wi th oxygen at elevated tenperatures (usually from 200 to 400 C) and i f

desired, su a{y&&@fml Ecﬂaeséi‘ﬁ?er‘)\é%r shERNSE L RNt
Chto Ut §§%‘% e P°’?/ta‘¥‘\-{ 5 Brebfyifl poimere 8 EgXAO%aWé
EP- A 92 ég E? i‘ § $on3y 9% Rs$4a§1a§9f§§l"'ﬁ)wever owing to the

nunerous parallel and subsequent reactions occurring in the course of the
catal yti c gtdegieseydicdatidncamrite aibtaibedauseteal dlim,i byr tadal yeid gases
used, the pgashpliases ox@HapUbR éfrmlhaa%@rsyl hEkagrbls btame%te@ebraaiﬁaﬁéi
m xture “h'é$hﬁéﬂh1nbabn§re§ *éﬂléﬁo E%a X|$§ é?gé}ﬁ#igg}gn§5$an | uent
gases 3”959¥§£é¥¥§3 %talngH] or exampl ytlc gas-— ase ox;datlon
of propene, acrolein, tert—butanol, 1so-butene, iso-butane, iso-
butyraldehyde or methacrolein. However, other possible stafting
compounds are those from which the actual C3/C4 starting compound
is only formed as an intermediate during the gas-phase oxidation. -
30 An example which may be mentioned is the methyl ether of tert-
butancl.

These starting gases, generally diluted with inert gases such as
nitrogen, CO, CO,, saturated hydrocarbons and/or steam, are passed
ﬂ?ﬁ£§3§;in admlxture w1th .oxygen at elevated temperatures (usually fr
7 200" to 400° C) and, if des1red, ‘superatmospheric pressure ‘over
transition metal mixed oxide catalysts (eg. containing Mo, V, W

and/or Fe) and converted by oxidation into (meth)acrylic acid

(cf., for example, DE-A 4 405 059, EP-A 253 409, EP-A 92 097,

40 DE-A 44 31 957 and DE-A 44 31 949).

However, owing to the numerous parallel and subseqguent reactions
occurring in the course of the catalytic gas-—phase oxidation, and
also because of the inert diluent gases used, the product is not
45 pure (meth)acrylic acid but rather a reaction mixture which con-
tains essentially (meth)acrylic acid, the inert diluent gases and
byproducts, from which the (meth)acrylic acid has to be
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2 separ at ed. Besides byproducts which are conparatively sinple to renove
from (feth)acrylic acid and cause relatively little inter- ference in
“subsequent use of the (nmeth) acryl ic acgd, such as ace- tic acid, the

rleact : on gs’a&TpQEQtahsoB&ﬂHé?é rbEg@@é t&ﬂ&tﬁgrte'hg}% o?z@i. ;)Ma

closely r

separ a%/e f eh% me?ﬁiac# %&5 J'é‘s‘-’lﬂc d?o?ﬁa?d% %%lve;i e é‘l ﬁ ﬁ%ter'
acrol ein, CPof-B| $4 ?ﬁ%’pﬁ“&n&?e %hﬁ}lﬁe(mﬁt ARG h%ﬁ)‘él' Eé‘ﬁ?aﬁﬂe?ﬁl%'e
furfural alﬂccﬁsiénat@l%-r%%nmlﬁ}% wlpoarontathei dimmardicydatbabest on
the anours exf aldehpdasrwhich anedcfboee?eyntre]raﬁeldetne@métnmamﬂin xdaide antihe
total anbunjredkthbPesérs aFTdduy tCOOPERFateVMb6R (1 lféauéidC%hc

si derabl e iqyf %Biﬁéfﬁé?ﬁydé‘ %‘é@%ﬁ?&é@}dé‘s%c‘rélgﬁ er qiry :1314’:1 pgbgf.‘&ka:f- - A

44 36 243 r I S to ti
reaction ga‘tis3 %nd%’ u;f‘eb‘g?%%ffeé’i nggﬂa@e f%%éeggf o?in ar rent
absor pt i on hygengnd H?@W‘lbjdf Iaﬁlr?g? F‘ﬁ ?%c 4P8PgANPR ?hﬂmuﬁtn%l ch
t he reactQ dmeghdanry¥lie cagid presentiin dt!&hr&ﬁcabgnr%ﬁt auixtoingnmthe total
count er cur rametuntoof hthelss casrtindg rivi gbmparidritsg whieht £hgdueptiDpi dauded dBhc

liquid, a radedrhbgat iRfef TR Lf §tu9§éc¥&aa&sageomst Sné‘PéPIf’t& % cess
occurring %%%hl y in the absorption colum, by wthdrawing fromt

absorption co an amount of energy greater than its natu- ral energy

|l oss resulting fromits contact with the surroundings, and the

(et h) ack Ich’%aéFd3§52%%p%ﬁJétt€t§ 59 # R¥99=EafiosnSEPaRREHRS | (afly agirydhiar ge
from the ab@mdpﬂrgm the ureaqtilonogbat Bixtwitd of tbet eaahalytidt Yaciphase aci d
and the absxidagioasbyricunteigrtent &sordtichodeing! daliyhescdnsingPOsstb! Vv,

. maleic anh)tﬁrdh:@ hasléeargaqad.au ﬁ@&Stiﬁ tmtci. tiaeﬁégsw 8% e £ %t:@ is

obt ai nabl e A Ci

general | ;a urrl‘?p@(glJl %?3%%: g con J‘é’hg‘mﬁgﬁfﬁ‘ a%

part i cu °FP§ c+REEY }llfﬂﬁé’rPh&P&Eh9HE§nh?ld15pﬂ}§sqvbla)/ rral eic
anhydr i de WFFglFH'El%@MS@lef superimposiedaonythe absorption (Hrocess

hi gh- boi | i mgcureing ongianrallybsor the abdarpiicni sowme)tbyadithdurawihd aftone.

DE- A 44 36 thé3aBsbrpeioni il i@ hhNambwret toﬂé%egiioekéa@éﬁaﬂlé?n |5 QUind gy~

(absor bant §')ala§n§1:' f@ :.Je'séﬁﬂltgﬁ V\fioc?r? Qg %i vFEtHatt al g§§§§1§%%1ngs,

E’Bﬁif?’é?%?‘ﬁ%%é? roildel 8518 {7 sebRratad) By 1aitiif ioariqnn tEan the

out war d- acti Y1 BoRAPRATER f&'ﬁﬂ‘ she aPIRrPHion £RAHBRe(abeprkafia) + ohiichm
hydr ogen b&en$ainsi ¢meldi)armyilds acid anghithes abecebabE- £ ndils oG tamd-DE- A
43 08 087 lenkewand lowart ceelchpdeseprd, possibly, maleic anhydride as sec-
ondary constituents. The (meth)acrylic acid obtainable in this
30 way is described as crude (meth)acrylic acid. It generally has a
. purity > 98% by weight, with the impurities coming, in particu-
lar, from among the specified lower aldehydes and possibly maleic
anhydride, while the separation of the (meth)acrylic acid from
the high-boiling inert organlc absorptlon ligquid is essentially
S quantltatlve.

DE-A 44 36 243 defines high-boiling inert hydrophobic organic
liquids (absorbants) as all those liguids whose boiling point at
atmospheric pressure is above the boiling point of (meth)acrylic
40 acid and which comprise at least 70% by weight of those molecules
which contain no outward-acting polar group and are thus, for

example, not able to form hydrogen bonds. This definition also
applies here.

45 DE-C 2 136 396 and DE-A 43 08 087 likewise disclose the sepa-
ration of acrylic acid from the reaction gas mixture of the”
catalytic gas-phase oxidation of propylene and/or acrolein by
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wratlon of acrylic acid fromthe reaction gas m xture of the catal ytic
gas-phase oxi dation of propylene and/or acrolein by. -3 countercurrent
absorption using a high-boiling nert 3ydrophobic organic liquid. The

“process is, gatti-ad-ou €8 i3Iy uQ?n {h-IRA 118C LhePt WRFarBptidvie

t hrough a convent#ona orgtion_co

oun er h

descendi n@=#586Fp ?8“1?1 % PTOFER" +?|°a5fé§ |Qﬁg% *é{glﬂ&ob& g?SSlng
removi ng t¥he 6&§FF§°§€Q}%§ d‘H-I"é’-urPeEE‘P'iﬂl'i/(ﬂ &ﬂnl"én'S'éEB ?@’fﬂ'ﬁ?ﬁeﬁ 1R om
the |iqui ddicouhsiegeuntentamitder feporndidia MPSoEpRpe8 et Gridy theRe 48 d,
t he absos hastorptioaceondni y largedyerémsoving shel ppebly wsdpgarablel gaad:.lmd
subse- quepilatihkeabbaRalyy '&ilddnendhi 8foh Nend Il dlu386REEge B KR
desorption,col @an MO@ iﬁ% mgENY i’ié Cabﬁcd dtﬁgdai:@&@é}ﬁ? t as

¥a

mai n constTtuer 'S a ovve’r es an elc an dr.i

secondary é’eﬁ?’gp"?%“'%%'p W S

di sadvant MpersaLyt kseatbng Y (ﬁ?%lfﬂ-ééﬁ-?i‘ c'&l%? O]FF-%F-"C F&&E Ft%? HadhA i c aci d
from mi X0 Werpdibai aohgng retiicic cphtaingi tmeth) acnyldic- oLt ard ithe t

hydr ophobi g guz@anicC abi fisisl esnswituentssahd Ubdwer aildidhgdes ahd efvysieibland
possi bly fmalféi% aﬂhydﬂéé 25 sTRARLAY YosiSiiddiRal, S thSsépidtatdlibieRUctige

course of rec AA %?- gtion, despite use of anmpunts which are customary per
se of cust® by pol'ymeéri zation inhibitors such as phenot hi azi ne, para-
met hoxyphenol , paranitrosophenol, hydroquinone, hydroquinone npnonet hyl
ether oiScHovevere mcdiBedvantage mfpihet aeParating hy Fectaficabiomme i zer
ﬁur f ace ansrudee (methnaakrylictagiss foromt hixtetes wontadiadoge (vetkeyaekyliich a

‘deposit. |{cidandepand hOBo:bl(J.xigBC'triefrlt hgakbpRobic Reyaaied1tgaid apugin the
f;{s I erent &&1%{1% 2504 wermn%?rdhh el %&&{d&%&g ﬁgiéligl Mgheagg the
parti Cly % ‘f?{‘%og F'ﬁ%’ﬁs e %’e fOr ] ma?s £ %SQ%IIS\QDSE QQE?EPlca-
dlsadvaEPatliﬁm) spdtguuge; oL AROURFSH ¥hiERpIEY ?9§ﬁﬂqqq¥epﬁ B®RE whi eh
requires acweshamanyypodymenization dahibitars osuchpasmitphenothiaginen pasjaect of
t he presenhethvsytihendll, Oparanitiosopghencd s Shdroduincenahytiroquixyone
rectifi Catﬁ.&t:bngt bbhasr ot i HACikel FOGt AeTBaEidnY %@Fseataé nmg particu-
(meth)acryjlg aBafl: 80y ngdarrﬂ&phlﬁ@ £n0LOAN Gl 01 | ng

fett
thgﬁyg'ghﬁénte%&sr oPsre v BRFEE: %&&Sﬁmg Z‘%F&?&gaced

deposi t fo?%’tqlbr%saﬁ@eﬁ‘ﬁﬁ?éb?o’é%méyn e‘éb?fﬁl%%ﬁw%ﬁalﬁ’t’-‘?‘éhm of the
deposit in the stripping column (black) and the rectifying column

(white) demonstrates that at least two processes participate in

deposit formation. The formation of this deposit is disadvanta-
30 geous because it has to be removed from time to time, which

requires a shutting down of the rectification operatioen.

It is an object of the present invention to provide a process for
the separation by rectification of (meth)acrylic acid from a mix-
- 35 ture contalnlng (meth)acryllc acid and an inert hydrophob.‘
- organlc 1iquid hav1ng a boiling point hlgher than that of
(meth)acrylic acid as main constituents and lower aldehydes as
secondary constituents, which process makes possible reduced
deposit formation and thereby extended rectification operation.
40
We have found that this object is achieved by the separation by
rectification of (meth)acrylic acid from a mixture containing
(meth)acrylic acid and an inert hydrophobic organic liguid having
a boiling point higher than that of (meth)acrylic acid as main
45 constituents and lower aldehydes as secondary constituents, which
comprises carrying out the rectification with addition of a pri-
mary amine and/or salts thereof. For the purposes of the present
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V\e have found that this object is achieved by the separation by
rectification of (neth)acrylic acid froma m xture containing (nmeth)acrylic
‘acid and an inert hydrophobic organicgl iquid having a boiling point higher

than that ohvéimidy, al Bhix £hadf | gofite MR 3 eea@ﬁﬁa'%&ﬁiﬁngow @LQ@%’@S as

secondary cgnst tlﬁ%ﬂts conprises carrylng out ectifrcation with
addi ti on of p#r frary amine and/or salts thereof. For the purposes of the
present invention, a primary amne is a conpound containing at |east one
-NH err] gwbepfolﬂm'mm PoiPHgapt iwas ablenwho belwsed ase austdriing pointi ng*

point. DB-B 22 07 184 and GB-B 1 346 737 disclose a process for puri- fying

ﬁr gde acr YbE-Csaam (bw\ﬁl%ﬁehﬁdaélsllfalsbﬂn@wraﬂﬁéYoﬂnil%r%é@&sa%orfQﬁz-fl(affm e,
ydr azi ne, zliﬂ%f - y

and/ or gl yc?n §E?i1c§fé%c;[ ee Scr |c acl d (g{ngdri’rm Eg L‘ﬁ'ﬂ

separ at ed ??brﬁcﬁne R % AEE lﬁ‘ﬁ'nﬁf‘ nF?(é're
obvi ousl y bRRHRS o ST 1sraEhBERe aWrﬁ oF SF-ECH%s-‘ﬁtadd? rﬁ&nftbﬁl gsudeo a high
degr ee, 19cacrytic\asida apdbtheuasnyldiarprdddist separtatesl Sapar heoniztane

achi eves abpi distsidpatdonon perfornmance in respect of the al dehydic
impurities. EP-A 270 999 simlarly recomrends the addition of

guanyl hydr d or es e
am noguanl {‘F en gg%b%%?%d anrét(y P ﬁéﬂ’&éﬁi Jr“ﬁa @83}&%3% or to
the distilW¥ egl’\'ﬁ)lp%& e3hd?%). ‘§‘P F'eSSe to gh | eg;-ee, E?Z"- & RYRR5875,
NAE 642F~§4§u’a$%‘§495‘§e§151Pﬂ>¢o@b%§1llcﬁrtlﬁer seyangt:eprc rahep (alm-ﬁ)’GSr gl highci d

ont am nat eepavatidroperfakuehgelcin respeabtcaft tite (alridnyaicy Iunpumbt:dess
adni xed wi Ei!l—za TRy tmay bifii 88Ty edonmbdas el Qiddi%'ﬂoﬁ sb AfiraRsne

Lo”ﬁéc)e?cr AL bty "“ﬁ%f d‘%lég”“*‘Pfe (i dbarly’s #’3{? Sidine
the | ovver gles a?%%&a I&{ﬁgﬁ r#&?? I:?‘Efﬁs""t RS ﬁﬁlﬁ? eE‘én?lée of .
the pri 8 1¥6r PRYK Pﬁea H-i9-] éPP Wkt}fi"of- “tshe <erude

(et h) acr yKPcz acqq}i(’dééééénm@ﬁs?a@‘idepbsq:loﬁﬁ eaproness foe purifyieg af

t he d| sti | cruden mEyhyasrydi¢cicid faonteninpted Eth 4wy hidehpdes), Sin Appl .
Ser. . . which -thel Pméth§QeP{IHd Mrid\AE SdriRdd -witd YRasbdk§ 1£@d§c%<?om .

counter thh tank wﬂga ot 3 d e Rga%ﬂ%lr{%&%(lhngc 195G £ (SULL30
?ﬁedal d yar%t %ﬁ | rea On&b%éﬂ%éi% fﬂ'?f&i'ums fo??redm e © th

However, a disadvantage of these proposals of the prior art for
removing the lower aldehydes from crude (meth)acrylic acid is
that the presence of the primary amines during the distillative
30 workup of the crude (meth)acrylic acid causes increased deposit
formation on the surfaces of the distillation apparatus (cf., for
example DE-A 43 35 172 and U.S. Appl. Ser. NO. ceccovecee
(0.Z. 0050/45375, NAE 642/94). Attempts are made to counter this
deposit formation by additionally adding an organic sulfonic

Obviously, direct reaction products of the primary amine added
with the aldehydic impurities and/or subsequent products formed
from these during the distillative workup take part in the

40 increased deposit formation.

It has now surprisingly been found that in the process of the
invention, which differs from the treatment by distillation
(rectification) of a crude (meth)acrylic acid by, in particular,
45 the presence of a high-boiling inert hydrophobic organic liquid,
not only does the increase in deposit formation to be expected
from the presence of the primary amine not occur, but the deposit

-

This Sheet Has Been Replaced

L IIII | —




- BASF Aktiengesellschaft 940714 0.%Z. 0050/45435

fromthese during the distillative workup take part in the increased
deposit formation. It has now surprisingly been found that in the process
"of the invention, which differs fromthe treatnent by distillation

(rectifi Cgkb%t%n 3ol§£|éid€ed n'I%t BXRA" ¥hdgcdf 116 R¥mp h?;?@ﬁtwﬂﬂ QﬁiStrﬁlga- ves
resence

l[o he |ncreatsté' I'n %{;{#té@?rh Eht 1“l%glérbe e% gh% eggﬁ%ﬁ*t%& I ggngggo%lanﬁ
primary am&not cﬁﬁce%g&t ﬁgedébﬁ%’?‘f 93"’1ec§r RafFBAe o @FTYLLEyen
reduced i naééﬁpﬁh?%%rpwftqn%@t tewer aldphydes cad salelin amhydpisiends of the

prinary d@rismbstabtidalblyaieerdased.t he process of the invention gives a crude
(meth)acrylic acid whose content of |ower aldehydes and mal ei c anhydride is

bst ant I t m nes
subst ant | alpotndess fmqn HPBR geég%&éa gy 9 bREAEs Ondy/d:85Y 18

t e LN i.nventi o
The i ntorcdRergpt oy A e n?ﬁ {eion, fee L e o
t hose corré@ﬁ&ﬁﬁfﬁ@ %% & c&i’ﬂ’ne@‘} 4 H';R?r&f‘i’-ﬁ& SoEmi ds ldetedat the ss%;t}'@n as
guany| hykfr arenth¢sen sergespiatidiay sadthpess\aminepdrabideazinemud dtani nes
whi ch pref deghtvgtives syc asljuvaaybhydeizive (amihogaanddindle and phéhyl-
p-tol ui di ngyaRdzOne , Mromtilid rag.-inaalmﬂﬁ; p&@f@%eworsxbé ?‘Cﬁdjqzsﬁﬁgbéﬁ
gl yci ne, a@tgggl CQQ&LS ?Lg}ﬂ_ Q’l'gmr#]‘q""ﬁ] 0 or_ el

I b ) f io 2 BCAY bon
bt ome " sucRALTRRLT WR&SUFE%& OISR, AR oy Egﬁr’*{‘%g]r%ﬂﬂé’? 218 al so

possi bl et isé‘?hséﬁt% kﬁ#ﬁ@%d@ﬂél‘%@%%e ®Fi ehspaltnenn.c braaghede,

£or exanpl er2¢cy8lic aliphdfier ainigesupsvirdgx £aphed twdi LD cexpdncatens j eneth ar e
1, 2- di am negt haanymtﬁﬁescumeoﬁ&ebr apEl Py It piiaErieantids Gadawekbne
(pent anet h)HoQQEQiém 0e) séteﬁi Bomifb &:?d&fi&éi%d@f tHBEY m&wsﬂ%ﬁta grgdded

ahior | de, EnapaE St g i Ry o chroc Bz SxrHhy, BAgRIRE MA §§r°r

chl ori des

car bonat4® bﬁhF‘gRt'?‘%n?‘Plea‘fﬁ é‘f a‘n%ﬂ??lmﬂ a%eésmsuh‘aetm epe-
primary amdﬁéglmﬂicw¢scmré-ﬁﬁamynmmgaaécgbdl ng to the

invention is that conprising the hydrazides of organic carboxylic acids.
Sui t abl ﬁ h%@ﬁbﬂ@;ﬂt@r@ﬁ%hﬁ aﬂima i@ﬂﬁ;ﬁgdﬁ% E%ﬁded %r;kjé&h%%ﬁicu-
sem car bazi £RL r%afd%;d %Fg T hb lfi

di hyd of t

aé.ﬁsrﬁi#d%sam%? W (o, bR ReRE LR e S Eguﬁﬁl m% Y4ZO5ERC

hydra2|des°6F bonate, which is the preferred anlnoguanldlne compound

A group of primary amines which is particularly advantageous
according to the invention is that comprising the hydrazides of
30 organic carboxylic acids. Suitable hydrazides of organic car-
boxylic acids are, in particular: semicarbazide (carbamic acid
hydrazide) and the monohydrazides and dihydrazides of saturated
aliphatic monocarboxylic and/or dicarboxylic acids having from 1
to 10 carbon atoms. These are, in particular, the hydrazides of
ngags formic acid, acetic ‘acid, propionic- acid, butano;c acid._ anc
'“'h'pentan01c acid. suitable saturated’ allphét"”"‘&“' ==
for the corresponding hydrazides are, in particular, those whlch_
have from 4 to 8 carbon atoms. The dihydrazides of adipic acid
and succinic acid acid are particularly suitable. Of coufse, it
40 is also possible to use salts of the carboxylic acid hydrazides
in place of the hydrazides themselves. Suitable salts are, for
example, their hydrogen carbonates, nitrates, sulfates or
chlorides, for example semicarbazide hydrochloride.

« .\.

45 The amount of the primary amine to be added according to the
invention is selected according to, in particular, the aldehyde
content of the liquiq___pixture from which the (meth)acrylic acid
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for mc acid, acetic acid, propionic acid, butanoic acid and pentanoic acid.
Suitable saturated ali phat I ¢ dicarboxylic acids for the correspondi ng
“hydrazides are, in particular, those v ch have from4 to 8 carbon atom;

The di hydr Sp@f |

sui t abl e. %é ggulr’g sgﬁgﬂt;:a??orggg%fig %se sa %h%? c?%@é‘yér%ox

aci d hydr aPPHRET| ’?1“ TLSE SPOPReS g & Btte| BLEST RpREgRTIaty ts are

f or exarrpl é’eri‘-ﬁéﬁz?ﬁi'd?‘bg’én thgr Bd 2, rhYt thecmetbodfaf igh—pudssurges,.
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particul ar oft hgaah cﬁpwﬁftga& Ofhd *Encldnq&“o%

(met h) acryligc [ c?i '
det er ni ned E Qﬁ nan % gsg?b ?ﬁé'éga )h_r a“rl‘f(¥1 aeﬁ‘{] r%‘f)‘f)’?’oprl ate
deri vatlzallﬁﬁﬁ of* e ﬂeer 85‘ Iptotham hod of hi gh pressure |liquid

chr omat ogr aphy (HPLC). Generally at least 0.5 nol, but normally not nore

t han 5 ri® Thef ppet¢ers ofarthee inventilen ;tsarcﬁ’nplarmﬁ.caldﬂnmbdrtaﬁaﬂ lihi ehe The
anount of pabeBs§ mEthariy0ibeadddashich 1enp£Q§a§édmo %%lss-phaégféiéﬁﬁ‘t ifd om
tlhfao| ﬁvgﬁi oﬁﬂda‘@f&% 'd%Jme:tﬁEEi‘oPéfﬁerﬁ'p z vhen B F ﬁg@%éf_?e%? g%f q
which is p(Ce ggg{rl%de %{gats %g‘gé CQ?Q;F 5%%8&5'?8 f CoRR irn 8PN
particul ar R8RS e éi‘ PBPcPH 7% %’6&&8@@%%%@1&%@%8%511ylP#QPlon-

oxi dat i & afdekyde g sescribed- ip ERrR 3 09J00PUERRR 36 927 ,r @act ithhsof
Formal dehygerwi¢hlarigpiwiven &hdehysiephsel eacaileic oxfdatidh 430 ther tEPtB 58
927, and t BuSaR6l} i HE-otknehed iH6-KARmRNasecapkaby it VY197 20RaRE-t he
tert- butagghicify AR ggmgégiﬁi&?ener ecgekeg oé u |n% a cata-

lytically active conmpositio ormu (1), in
whi ch tlak[varl abl es have the foll ow n? meani ngs: X[err] ni ckel and/ or

cobalt, 2 err] thallium ¥en2BirBEesXekfaPe®ty@nor an all@lsine earth netal,
X[ err] phosphorus, arsenic, boron, antinony, tin, cerium |ead, niobium
and/ or tundgst el chX[tdyer ]vas-l:.hbméﬁ ha#elrﬁuwrﬂombwﬂgumﬂhﬁ{gy zirconium a
from0.5to 5, b from0.01 to 3, c from3 to 10, d fromO0.02 to 2,

X! nickel and/or cobalt,

25 X2 thallium, an alkali metal and/or an alkaline earth metal,
X3 phosphorus, arsenic, boron, antimony, tin, cerium, lead,
niobium and/or tungsten,
X4 silicon, aluminum, titanium and/or zirconium,

a from 0.5 to 5,
30 b from 0.01 to 3,
c from 3 to 10,
{ d from 0.02 to 2,
e from 0 to 5,
g from 0 to 10 and

ﬂ”";nt';er whlch§1s.§eterm1ned by the valence and ampunt of
[& than oxygen in I,

fhe ‘€lements o

at from 300 to 400°C and, apart from the specific temperature—time.
profile, otherwise under the conditions described in
40 DE-A 40 23 239 and the methacrolein obtained is used for further
oxidation without intermediate purification. Furthermore, the
process of the invention is particularly useful when the gas-—
phase catalytic oxidation of the methacrolein, apart from the
.speclflc temperature—time profile, is carried out as described in
45 DE-A 41 32 263 at from 200 to 350°C or as described in
DE-A 41 32 684 at from 250 to 400°c. T

This Sheet Hoas Been Replaced

I'IIIIHIHH hi | lIII

.




BASF Aktiengesellschaft = 940714 0.2. 0050/45435

e .from0to5, ¢ fromO to 10 and n an integer which is determ ned by
the val ence.and anmount of the el ements other than oxygen in |, at from 300
"to 400 C and, apart fromthe specific7tenperature-tine proflle ot herw se

under the mﬁ‘ﬂhdﬁn@i’é dener pbégeds) dFEthetndénefish iyl ;Ia&mmaas Oé@w-
obt ai ned Im@% e Eusteh§£ ﬁ&fﬁu Qi LHOME A4 %ﬁ@ﬁbggg gztsm

Furth h
g;;E Sﬁggr%“ alxﬁd% g%?da?|°ne ?t%ﬁug aati ISr f%ﬁ:é:rﬁ} ﬁ% PForf sgezlflc

t enper at ur B8RS FErELPE IT PR E’é‘?ﬁ’x]@d’eoﬁftlaa%c"ﬂsg‘crl LAt r"i‘PBEJ-ﬁslea%El‘i‘B'B at
from 2005t3e>ala\30r@en] ther catalivtiq ignstphaseroxidatizm 64 the PropyLewe tis

400[ err ] C carriedrentthesimgea miktipimetadsoridé heatalyst icdnthe gbhéeral t he
case of acfogmfiaagzd whi ch has been prepared by gas- phase oxidation in one
step starting fromacrolein or in two steps starting from propyl ene via

acrolein. This applies pgrtigu- ¥ R the catal c gas-phase
oxi dation of the propyl e 81?%"'“35&‘3&%%? ‘!ﬁs‘ﬁ ng a'rmﬁ# Ynetal oxide
catalys?oof the general fornula Il [err] (I'1), in which the variabl es

have the fin|viviohy tiheanrrgsbles crave thiec ol Lawire merstiaigs ;- X[err] thallium
an alkali petal and/or an alkaline earth netal, X err] phosphorus, arsenic,

boron, antxnnyjckdin.anedorUBbbaged and/ or tungsten Xerr] silicon,
al uni nu t / [ a rom0,01 to 3,
S e % B, o SyRESY ARAT ana/GR MR ByhELihe baren '“o' Fo 19 anc
nan in 4APYCE s, BFAPRLE: CRPETRe FRCSRERY artids Ipagrend
/el enent s other°¥tﬁ9¥§i&ﬁ@en and the catal ytic gas-phase oxidation of the
acrol ei n %! casilimbmulugingma titdniumetaald/oxi dircatiaimy,st of t he general
formula I'la [ef¥dm 0.8 o) 5,i n which the variables have the follow ng
neanings: p  from 0.01 to 3, o

20 from 3 to 10,
from 0.02 to 2,
from 0 to 5,
from 0 to 10 and
an integer which is determined by the valence. and frequency
25 of the elements other than oxygen,

SQ 020

and the catalytic gas—phase oxidation of the acrolein is carried
out using a multi-metal oxide catalyst of the general formula III

30 M012VaWbCucNidx1exzfx3gx4hx5ion (II1),
in which the variables have the following meanings:

X! one or more alkali metals,

35 X2 one or more alkali ;

‘ 'xj"echromlumﬁ manganes
X4 antimony and/or bismuth,
X5 silicon, aluminum, titanium and/or zirconium,

from 1 to 6,

from 0.2 to 4,

from 0.5 to 6,

from 0.2 to 6,

from 0 to 2,

from 0 to 3,

from 0 to 5,

from 0 to 40, i

from 0 to 40 and

40

45

a
b
c
d
e
£
g
h
i
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-X[err] one or nore alkali netals, Xferr] one or nore al kaline earth netals,
X[ err} chrom um nanganese, cerium and/ or niobium X err] antinony and/or
*.bi smut h, X[err] S|I|con al um num tigani um and/ or zirconium a fromlto

“6, b f 0. , 2,
©' "trom dto 2» dhteses bR ols etatmineh kb B vfldka ol apbllf SO,
an integer whi®if 2leRenEs PERSE HiPAThEXY9PBnce and anount of the el errents

ot her than oxygen. The reaction gases of the first oxidation step are
usual |y f erhé rdadetisncoases xofittheofisstpoxidatticn istepr ardi sgualdyr ifledc &ei on.

The reacki ghe CREnd SREqHEGH | tdis el thodthentalsafatempuirariexsiph e, DE-A
44 31 957 and DE-A 44 31 949. The process of the invention is particularly

ful wh th t h d
hyar ophob Ehe, pARELaR FARAL AU QY ?’ﬁgay%%“ﬁtg% aN fhln. R
(et h) acr yexam d%"*nﬁﬁn%o?l%'{ ianGe PEsH aﬁ al dehydes as secondary

constituents has been obtained fromthe react | on gas m xtures of the
abovenenoi ohe bxpresghatethi ﬂm«emﬁ:ms’msl pertiicdl axhangpe fudowhen the

count er cur fepky,ab TnRhk Aing" J.%Uhéﬂd i@ Ndn G.Qﬁi'tphgaﬂoﬁuoﬁié i ppi ng
using an 'Qﬁéénﬂ?‘?u J.qeg%{r.}h %J)ll?f'é l’x)’fﬁx tian thde 08087 or as

l'iquid disg rcu.rrent

0CESS uper i nposed
rectificat FBRT lg)sa‘i‘}'éf Fi BEYS A5 OR2'A FoNE5 %H? {"?h%ﬂ‘l TS \'l|\'llfi 5?? %
hydr ophobi eeerrfianyc capSELpueRts | hafubeenwpbtaleed Heor Sd¢ 5Pé°t+ﬂn gas
parti cullsr mizturdshefe thei ehovementsiomede gdedphasoxidutivns3ige jagubi- A 43
Q6 087. Thaseckdmyes Trohi aabbuntémni@nmaseobptiam@meﬁs &titht sabgéeric
‘pressure i gué‘JPQch‘e 36h] AIRYiGYy Wainl HRYiDErvRild QRedesteipkddle Oil

e mbo et 8ok B Hai%% GHPBEL Fidely as@asgé flmures

of the abo

m70to
7506 by e AFRUATHRBy ABORRYLCH PEPPEAS HLPD SHRRAIPRREPGHISS ﬁ?%e‘ﬁf}l
The use 26f aa desquikedc dnapPEsRNe® B34idd3ure of

High-boiling inert hydrophobic organic absorption liquids which
can be used are, in particular, all those which are recommended
in DE~A 21 36 396 and DE-A 43 08 087. These are essentially

25 liquids whose boiling point at atmospheric pressure is above
160°C. Examples which may be mentioned are middle oil fractions
from paraffin distillation, diphenyl ether, biphenyl, or mixtures
of the abovementioned liquids such as, for example, a mixture of
from 70 to 75% by weight of diphenyl ether and from 25 to 30% by

30 weight of biphenyl. The use of a mixture comprising a mixture of
from 70 to 75% by weight of diphenyl ether and from 25 to 30% by
weight of biphenyl is favourable. Particularly favorable is the
use of a2 mixture comprising a mixture of from 70 to 75% by weight
of diphenyl ether and from 25 to 30% by weight of biphenyl, and,
' o nuxture, from 0.1 to 25% by. we;ght of dimethyl

-

Frequently, the high-boiling inert hydrophobic organic liquid in
the absorption column is used in such amounts that the liquid

40 discharge contains from 5 to 25, usually from 5 to 15, % by
weight of (meth)acrylic acid.

The separation by rectification according to the invention of

(meth)acrylic acid is preferably carried out under reduced pres-
45 sure, advantageously at a pressure of £ 100 mbar at the top of

the column, generally from 10 to 100 mbar. Correspondihgly, the
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f-ram 70 to 75% by wei ght of di phenyl ether and from 25 to 30% by wei ght of
bi phenyl is favourable. Particularly favorable is the use of a mxture
“conprising a mxture of from70 to 75‘V9by wei ght of di phenyl ether and from

So0h by ve, Dhatipdbhagl b %% requ B 180 &8 32 g?fgur avefy Phertd
hydr ophobi % g2 Eaﬂ"h €r§5§5¥ "’L%Itl? tlsed in such anounts

that the Iiqui d di scharge contains from 5 to 25, usual ly from5 to 15, % by
wei ght of (Aivehtageglslyacthi sEparstpan vy crediyiﬂisattﬁ.bhcacd:@rdiacg:dmdimg to
t he i nvers iifiventibfebh) ematit)aerglid acidrief cazbigdcont ishtinnowsde;, wiehiced
pres- sure,qdy ﬂx&%ﬁ?&@ﬁiﬂc afcid PefAgUaraw dfF "v]:.alQQemE &I- d *'b%.cié)p of

the col umn, o gader gkl 4, IT AR .Lec 10 AT e 8 pe dgead
ottt S Pl B SR i S

| d- ph
b:aqg;rr:oegsiﬁﬁ" gReSr 8551?%5"’35"'" °Po i ]b%’r'e tion

by rectifi aatdfigatderi erlumn tlh‘étl hetevithe (ﬁlsﬁmﬁ?a.e?w\'— Cf%l"%:hﬁ s
carri ed dt(recht)rooplit yacid s Nathdlipeth quroddss aettioeofigtlts amvenftioni a
the top or c¥feicie aUiédlictifon 10 tRE! ddpsstit Foraatiish bdtie ik KRl Yedfifif t O

be added acgfisdhnfebes R Cad e ithN st 2 éﬁifqg%@éﬁﬂ%ﬁg Beuehd é{ th:}l) datlidf

rectification.colum just belowt e point for t acty

aci d. Not alfi®" ™ e process mnet hod of the invention effects a reduction |n
the deposit formation both in the rectifi- cation section and in the

stri ppi nf Sadtiableorechification colunns caterall Shet abstonary i tymss, de.

fol ums ar echl rethéficatiomroolumnesani Be, tior ledimplie¢ ahi BEbTd-FRE BT be,
or exanpl a@:eaueammﬁray wibHiackeed Cewm A prllkeabig yu§&& Uiy ta-
pref er ably JOMRA! By O ohe A tdh%fceﬂé gy ;,?1 the
|IC]UIdet W@A %éﬁgacr%/ AT S0 e

rectifi- elfee d--5F ot gi%l]:P PeoArPRER %‘3\5‘%\( I’E ét‘l -

cal pl at%° céttlaﬁoaﬁ 1peatedy ofiewed ptaztingiiqut Sromhshe| Lowert theomesi-t he
| owest and dale phaghesatt aismretthealengl af ethe Hididsdt tthivdobf atine Hfstamdehe

separ at i on Hatweeat the Chéwest Qind el RIFRNES O HRDITetiBad FDEES NUOUS
enbodi nent, be taken off con- tinuously and, for exanple, reused directly

as absorpti a bso tlon S T, Lhcrease
o5 oneor bl bl St PSRN B ol L ESE S
subst r eg invention can, in continuous emb ment, be taken off con-
tinuously and, for example, reused directly as absorption liquid
in the upstream absorption step. To increase the operating times
of the plant, it is sometimes advisable to bleed off a substream
of this high-boiling organic liquid and to recycle it only after
30 separating off the absorbant in a workup step. Even better, the
~ entire bottoms are subjected to such a workup step prior to being
recycled to the absorption column. Of course, the primary amine
to be added according to the invention can be added to the
absorption column effecting the separation of the (meth)acrylic
.. 35 acid from_ the reaction gas mixtur he catalytlc gas-phase o
oxidation or be added to any do esorptlon column so that
direct addition to the'rectifidcation column is partially or
completely omitted. As already mentioned, the process of the
invention is carried out in the presence of customary amounts of
40 customary polymerization inhibitors, preferably phenothiazine.
These are usually used in amounts of from 50 to 1000 ppm based on
the amount of (meth)acrylic acid (weight).

45 I
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of .this high-boiling organic liquid and to recycle it only after separating
off thé absorbant in a workup step. Even better, the entire bottoms are
"subj ected to such a workup step prior jfgp being recycled to the absorption

colum. OF EaPldyBrs Loe to. d accor di the i.nvention
can -be addeﬁ%{J %Et‘.a ﬁgggboﬁr'&%@é?v%%ﬁ%% T egsc% %%q'[d%e?g‘é}giéy%ﬁ@ﬁ' c_ofa SHe

(et h) acrylN e el d f?ﬁﬁﬁ% acOMon® gaVeh Yoo HEPREEASAY T§aSPphase
oxi dat i on GFrarengdline BPefHPIfodis CRRRIIRSD qperafien| irnsianifimandilyect
addi tion tdncweapedsifidcation colum is partially or conpletely onitted.

As alreadsy mentioned, the process of the invention is carried out in the
presence ofgxampienmary anounts of customary pol ynmerization inhibitors,

r ef er abl pot.hLazi These .ar S S LR amuni.s of . from 50 to
1000 pom bioed o e bfted B 1?@?% BRathdl SF g8pl BB n(5aske o Thg |
process of HEn® n?‘f%’??’g‘? B ofy em\é B A0S 25t PELERPFIZAGWN n | over
al dehydi ¢ iiRBdPLEPEY: The op- erating tine possible in continuous operation
is signi¥@cantly increased. Exanple (This was carried out in the presence
of 200 ppmdataigtiengadrepheiegtixiahtacs Yot Cacr@l€in Of aBh@asd i @ as

pol yrier | zalsixaph 8MbPI 4 DAz logt b9y U RIAR c0X EdalhAD £Irdlihdlcs! §a53S
descri bed 'ﬂﬁé@@é&@éﬁ%‘f Papy13:"4 152‘@[5] T35 tg ﬁ d“ocetg-re% on
gas m xture contai i ng acri i acha. 21" sUAnGaraeAter it/ &t i STPRGT -
tion gas mRCH Eaﬁwﬂ‘%g% ¥arecadrdctPnl 0 fadncaoges ageler byt injection
cool ant ¥& efuRreceohprt SRR Sompyiskng) 87.4% Bypiweight eofiatiph2@yl% by

{I\Bi ght of [eitheepyR20antl K0%diyhte ofhbisHeritInRindy 2oRhbYdréight |0 @im@RALEL OF,

he porti ophthallhte COoph aisafiraobdSthe B b8ULHe BSo1 N wB3RA! kS
RN o ey e g e bl
phase, which g%g ,g te er%ltvurero U o f aiatS gh At COdu Qw r

tray into a bapbre- FPa R0 VIRTTEERE SRR 7 TheagasnBirshy Fdichnbagr aof 80.

mm and &hFedreratire b dh%Fe uFp&nintgroducednbglov hthenbigste frayi katovase
conpr i si ng bybbierbyayetajimmcodiphning 27t ltrays2Ravindya Wiaghtep! obi gihagy |
and 20% by aneli gkposéd dicraibey bophtEpdwirentiogh3 Wesh i o tHEG8dosbaft 1ike—
tenperat ur gigk 4ShBridfndis7.A% bePweighdI&L "?H%nﬁhétt%eﬁf%.% fbérom t hg
absor pti O“w%%HE“of"aé%inéqal 1e‘é}:'dy29§aﬁye%i%h 3£ diNefhy'f Bhthelatadsh: 3
passed tf% %Qg Eg rgguce (;tpgptgggerature of 45°C at the top of the column.
The discharge from the absorption column was indirectly heated to
105°C in a heat exchanger and passed to the top of a desorption
column which was configured as a bubble—tray column having 20
trays. In the desorption column, low-boiling components such as
30 acetic acid which are easily separated off in comparison with
. acrylic acid were largely removed from the mixture otherwise
C containing acrylic acid/lower aldehydes/absorbant by means of
stripping with nitrogen (400 1/h, countercurrent). The discharge
from the desorption column was fed, at the level of the tenth
35 tray, into a rectification column comprising 35 bubble trays .

(diameter of the column: 80 mm) and the acrylic acid was con- = &

tinuously taken off under reduced pressure at the level of the )
twenty-sixth bubble tray in a purity of 98.5% by weight. The tem-
perature at the bottom of the rectification column was 160°C. The
40 pressure at the top was 80 mbar, that at the bottom was 100 mbar.

Comparison was made between the possible operating times of the
rectification column in the absence and in the presence of adipic
acid dihydrazide. When adipic acid dihydrazide (ADH) was used,
45 this was added to the rectification column directly below the
outlet point of the crude acrylic acid in such an amount that an
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col.umm whi ch was configured as a bubbl e-tray columm having 20 trays. In the
desorption colum, |ow boiling conponents such as acetic acid which are
"easily separated off in conparison w tit acrylic acid were largely renoved

from the niagpieenether ¥t S0 i(BRBEA2SH e @il WRYEh ;
al dehydes/ %Oﬁgﬁf%aﬁfﬁ&si@%égi pping W th ni troggﬁ %ho%asl /prfesent in
. e disc argetf" 1

count ercurrent z romthe desorption colum was fed, at the

| evel of the tenth tray, into a rectification colum conprising 35 bubble
trays (di af®t8f the colum: 80 nmm) and the acrylic acid was con-

ti nuousl ys8taken of f under reduced pressure at the |l evel of the twenty-sixth
bubbl e trayay Bt2ippihgVs€ttBh:5% by wetwbit AE, Q& mAREIALN'Spettatiihgy bot t om

of the rectification colum was 160[gfkd Gad N PEES o} 80
nbar, that at the bottomwas 100 nbar, Co asalrls)sor?'v\gglégr?i{h g{t:z%&g e
a e'ﬁliee and in

nmade
possi bl e operating times of the rect TT cATT O tol §7F FREPYR

the presence of adipic acid di hydrazf®ReSd®en adi pic acid di hydrazi de (ADH)
was usedOthis was added to the rect¥VithkADRN asploperatiingctine ke @80 he
outlet point of the crude acrylic acwasiackistedn anount that an - ADE
content of 400 ppm (based on the total weight) was present in the

rectificatiyn i ; St el ppl QN s 1.t hout. Al t he
maxi num opelsﬁatnlé ﬁgif?ﬁ%t\%’z Uél (}: j%?n'af {dé%i@tﬁi;&ht?@dgaxmu%vg ee?@?&gg?@%?
renoval of the deposit; with ADH an%"oD 3}%@ tl%tg?‘t\é\%uﬁfm X3 eved;
b) Recti}Fcation section: without ADPPEPRSEHEK GAFmMreperaliof thendepesise h;
after that shut-down was necessary fwith ciif/alarofopeetiipgotine 230 ADH, an

operating time > 230 h was achi eved. wddeacxkigwad. of | ower al dehydes in the
crude acrylic acid sepa- rated off by rectification was, at 400 ppm (based

on the wei ' C acr yli id).. . lgss th one third of the
cont ent (ngﬁzte g%n{:Eﬁ%héﬁgge, Ctlz’i)séé!'(i% gﬂﬁggr%ﬂigg%cérd’,adﬂéofcmglﬁ ﬁ‘fﬂ' ?ﬁl}&"ure .
fed to t% ?3: if’? a®Y oFe¢ iiﬁ?tﬂ‘ VRS, ABH 428 pam (baged fB Ehe wriahtotion
col um, t heTopBrafride tagryliie arddderless thateoneothind ¢fcthensentent160%
conpar ed wildwedi abdehydesp) diaselDkinaddrylin daid,hefr ehéi Iiqald adxtakembed

to the rectification column.

25 If the ADH was all added to the desorption column, the operating

time in the stripping section was increased by 100% compared with
direct complete ADH addition to the rectification column.

30

40

45
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-1,2 W claim 1. A process for the separation by rectification of (meth)-
acrylicc acid froma m xture containing (net hyacrylic acid and an inert
- :hydrophobi c organic liquid having a boi | j nt hi gher than that of
“(meth)acrylic acid as main con ‘Ii‘l ﬂlﬁ“ﬁlgﬂ'b | ower al dehydes as
secondary ﬁons%utuents \/\herel on is carried out with the
addition o 2 mary ani ne and/or sal ts thereof. 2. A process as clained
in claiml, wherein the inert hydro- phobic organic liquid having a boiling

poi nt hi ghdk tAapredess dor( fbehpepayatiom dyd rechlieatipm i naer. 3. A
process &s cl ahfEglid adidi Frémoa mixturer eontaiwing gmethydcophbbiacit gad c

l'iquid having anbﬂéwq;y%o%obhahsf drd¥an 1t § d0hat ik N asodiing Poidei s a

and 11 om 25t oBSEEEE A 41 K:Qﬁh? "pBYa 8L ik cdtotithbheg (O
0.1 to 25% by ﬁ/B cli’%rﬁst"ﬁr ﬁ?‘ﬁa s«fcqfdaﬁyp B %% t ennﬁ] ?‘%&59. R any
of clains 1 tothe W@Jeﬁlﬁatqar@nrﬁ-%tﬁ?’ér% ht R & ( *ﬁ-‘éﬁ’r)ﬂ i @ BEid

cont ai ns1of r om fary q‘aﬁ%é)}anﬂdpghsabts(mnﬁoryl | c acid. 5. A process as
claimed in any of clains 1 to 4, wherein the primary am ne added is a

hydrazine geri Kabi'&?es@ asb‘oqra%@aslﬁ‘sci%ﬁd rIEdthréﬂﬁ €he CLdr® hiydke-5,
sherel 0 1he P bble Wdina(ehuld BRI 821 fnd ok pdgHLE ?’ﬁ“e‘pﬁ%“?%fy |
am ne added i s®&diPrtrlasy rﬁ"h?&?‘ﬁZ¥‘d’é a’z‘?s lﬁP&EXf eﬁgeJET aimed in any of

clains B5% o0 7, wherein the separation by rectification is carried out at a
Pressure of3. frarrpitecess 130 alizdmedOin Aclmiox ds®rad,ciwhenedn i thearynegft cl ains 1

to 8, which IShgafép@sbwtcz@ah&bnmmidj mngnavmmﬁdwepoamtnmgneﬁeuﬁi to
the rectificatigg.cgk (ﬁb Y cPELLY 16 @M ﬁiepeb fbr{®ind € mixture
&HgﬁQ?ﬁC{KLIC c&l rom 7 5% b rggg t of(ai%h”% &Y aéacééad“is t 0 9
20 30% by weight of biphenyl and, based on this mixture, from
0.1 to 25% by weight of dimethyl phthalate.

4. A process as claimed in any of claims 1 to 3, wherein the
mixture containing the (meth)acrylic acid contains from 5 to
25 25% by weight of (meth)acrylic acid.

5. A process as claimed in any of claims 1 to 4, wherein the
primary amine added is a hydrazine derivative.

30 6. A process as claimed in any of claims 1 to 5, wherein the
) primary amine added is the hydrazide of an organic carboxylic
L . acid.

A process as claimed in any of claims 1 to 6, whereln the
"rlmary am;ne added 15 adipic acld dlhy razidi ;

8. A process as claimed in any of claims 1 to 7, wherein the
separation by rectification is carrled out at a pressure of
from 10 to 100 mbar.

9. A process as claimed in any of claims 1 to 8, which is
carried out continuocusly and in which the amine is added to
the rectification column directly below the outlet point for
the (meth)acrylic acid.
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separatlon by rectification is carried out in the presence of phenothiazine

ds’ pobynerization inhibitor. 11. A process as clained in any of clains 1 to
.10, wherein the (neth)acrylic acid to e separated off has been produced by
-catal ytic hase oxi dati n of err rr] sta cQ ounds 12. A
process fo?s1 rgpﬁf??ﬁfirﬁi &QFQF 5 t g%& X828 %PFat i on
of a C3/C4 st a#@pwgafeméwnaecthfm@m A& FazEie rP'%fa§-nrrF eUPELTINGR Ofie
gas- phase oxi dphemsthiimzimesad phlymetizatiars dnptibdtiorel uim in
countercurrent to a descend- ing high-boiling inert hydrophobic organic

liquid, g ifCthf Io&@ég gﬁewlaeﬁaa iR §z&5P9c5f H3ad Qntshfo ARGl hOBKAr OCeSS

occurring natur | N absqr u t e
absorption col (A% %?1 %ct a&;ﬁ 33 ge o ’{g{r%/@\gﬁ F S na%}grge{'{o(&?ﬁ%g ?yl 0SS
resul ting fronfRERIEGH eﬁﬁs'\ﬂhﬁﬁet it é%ﬂg’r TG 591“3‘@“’!41%
(meth)acrylic acid by recti- fication fron1the | i quid discharge fromthe
absor pti onigel Anproadey cior tprepaehag a{meth facryddei Actdtbpredatalyadei ed out

wi th addigti on gésapmésérwdaﬂaﬁ S @5 /8 starkingesdmpoiind, Azﬁrﬁcﬁm tfhe_r
preparing (ot Ghactild el Blrachabi et qgf%m Bl sein

oxi dation Is pgggg‘bglf H R%ésgo? 4’ ﬁc%ﬁ ?%r%%ﬁg ggf

descend- ing hiB8-Hghhadil r%nﬁﬁﬁr bdf BFIeniq 1dy 13 qQQﬁi &‘

di scharge fr orrpaheoramgqﬁason-scenpﬁnmmmmrsmheppbaorntaaprdmossson

col um asi ng i bectrpghsy mEthrialdy( imt thacalysorptdond colwar by atitthdrawing
Jectification fera i Answﬁ idnSebeame & doiundes@r Bhe éﬂ%r whgnei n
1he separationy P%s ﬁ&f i%%e 020§§ Eééﬁi&iago%ow %Qs EA&I‘ a:%' mary

am ne and/or sa alm

J €of I 0CESS .as alne
wherein the hi Hrr?)‘b’?$ BEP 1 72 ﬁ?%r' t@ o? cdafﬂ)ﬁt Fecti-

di phenyl et her: iEStl9Prﬁ§ﬂ5b§§ea§iapa§n@%ﬁ?#ﬁ%ﬁﬁ/ﬁSPmcFB?n%bﬂgFRF}QB4 whi ch
is a pr@dess foplpnmparhexpiacithei separation hyheestificatien s watriedd for
the gas-phase o¥tdRitldaddE dicapelicadptimdrPGindn®dl And/or salts thereof.

13. A process for preparing (meth)acrylic acid by catalytic

gas—phase oxidation of a C3/C4 starting compound, in which the

25 reaction gas mixture from the gas—phase oxidation is passed
through an absorption column in countercurrent to a descend-
ing high-boiling inert hydrophobic organic liquid, the liqguid
discharge from the absorption column is then stripped in a
desorption column using inert gas, and the (meth)acrylic acid

30 is separated by rectification from the liquid discharge of
the desorption column, wherein the separation by rectifica-
tion is carried out with addition of a primary amine and/or
salts thereof.

-claimed in claim 12 or i$@herein the high-... . .7 .:4
iling inert hydrophoblc organic llqtld"contalns diphenyl o
ether.

15. A §rocess as claimed in any of claims 12 to 14, which is a
40 process for preparing acrylic acid and the starting compound
used for the gas-phase oxidation is propene and/or acrolein.
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