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The product gas mixture resulting from a hetercgeneously
catalyzed gas phase oxidation comprises, as well as the main

30 component acrylic acid, secondary components, for example, acetic
acid and propionic acid, a series of aldehydes, for example
furfurals, benzaldehyde, formaldehyde, acrolein, acetaldehyde and
propionaldehyde, and also protoanemonin and various unsaturated
or aromatic carboxylic acids and their anhydrides, for example

35 benzolc acid, maleic acid, maleic anhydride and phthalic
anhydride.

.The majority of these secondary components prove disadvantageous

. in the subseqguent use of acrylic acid.

40
This is true in particular when the intention is to use the
acrylic acid for preparing water-absorbing resins.

As is well known, water-absorbing resins based on acrylic acid
45 are prepared predominantly by free radical polymerization of

agueous monomer solutions which substantially comprise acrylic

acid as the free radically polymerizable monomer, and at least a
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Subsequent, predominantly distillative separating processes then
allow acrylic acid which has an increased purity to be removed
from the absorbate. Alternatively, the product® gas mixture from
the gas phase oxidation may also be fractionally condensed, as
40 described, for example, by DE—A 19740253. The already
comparatively pure acrylic acid withdrawn may, after optional
intermediate crystallizing purification, be further
distillatively purified according to their need.

45 The acrylic acid having increased purity obtainable in this
manner is customarily admixed with a storage polymerization
inhibitor (for example hydroguinone monomethyl ether) which has
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It is an object of the present invention to provide an improved
process for preparing an aqueous alkali metal acrylate solution
by distillatively removing acrylic acid from an acrylic

35 acid-containing mixture and then generating an agqueous alkali
metal aérylate solution from the distillatively removed acrylic
acid and an agueous solution of a basic alkali metal salt, which
only exhibits the abovementioned disadvantages to a-limited
extent, if at all.

40
We have found that this object is achieved by a process for -
preparing an agqueous alkali metal acrylate solution by

. distillatively removing acrylic acid from an acrylic

acid-containing mixture and generating an aqueous alkali metal

45 acrylate solution from the distillatively removed acrylic acid
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30 According to the invention, the term “distillative removal”
should be understood in its widest sense and encompass both a
simple distillation, i.e. a distillation in which essentially no
condensed phase is passed in countercurrent to the rising vapor,
and also a rectification in which the condensed phase is passed

35 in countercurrent to the rising vapor and participates in
extensive mass transfer with it.

The removal of acrylic acid according to the invention may: be
realized in a simple manner, for example, by carrying out the

40 removal above a chimney tray mounted in the distillation
apparatus. The chimney tray is configured in such a manner that
although gas phases can rise through the chimney, no liquid phase
can reflux through it into the distillation apparatus.

45 In the space above the chimney opening which will generally be
roofed, the agueous solution of an alkali metal hydroxide, an
alkali metal carbonate and/or an alkali metal hydrogencarbonate



PF 53505

5 to be used according to the invention is advantageously $Pf 3&’?%05
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30 concentrated aqueous alkali metal salt solution through a nozzle
and passing a dilute aqueous'alkali metal salt solution or water
through another nozzle. Precise adjustment of the ratio of the
two spray amounts allows the degree of neutralization to be set
as desired.

35 _
Alternatively, the agueocus alkali metal salt sclution to be used
according to the invention may also be atomized using impingement
atomizers. In impingement atomizers, the atomization is effected °
by at least one stream of aqueous alkali metal salt solution

40 impinging upon at least one second stream of aqueous alkali metal
salt solution and/or water and/or upon an impingement plate.

According to the invention, preference is given to impingement
atomizers in which the atomization is effected by at least one
45 stream of aqueous alkali metal salt solution impinging upon an
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30 serves the purpose of direct cooling of the gaseous acrylic acid
and of taking up the heat of neutralization. The basic aqueous
solution of the alkali metal salt per se furthermore serves to
take up the acrylic acid from the gas phase so as to form an
agueous alkali metal acrylate solution.

35 This immediate generation of an aqueous alkali metal acrylate
solution may alsc be referred to as quenching of acrylic acid in
an agueous basic alkali metal salt solution {(guenching liguid).

In general, the salt content’of the quenching liguid will be from
10 to 60% by weight, fregquently from 30 to 50% by weight or from
40 about 30 to 40% by weight.

According to the invention, the agueous alkali metal acrylate
solution generated according to the invention will not be
completely withdrawn from the distillation apparatus. Rather, it
45 is advantageous to cool a portion (for example by means of plate
heat exchangers) to support the cooling and condensation effect
and to recycle it cooled as a further gquenching liguid into the
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anounts” (both for the polynerization initiator and he

pol yneri zation inhibjtor) .results, in a procedure which is 40 nore
econORPRE G &PaF e FHEHdSsT bi ¥ ity 36F aBBﬁ%‘?%"t%ltﬁaéxEP%di ng any

p &Py AR 1N AFAAT Bt Rhadantarsroal péweshe mausogdualkohi getal
qual rtrekataf sslpeiabsior bmaswhichsiter.e previously unattai nable. The
process described also allows the diacrylic acid content to be

m ni g} zed Infdvhnt Bge Sl Qhat hﬁ-[ Qsﬂe\ﬁ%eaya%%ss&%'gf PS> 4 SEP
2006 __ 8 Thce larrgunt of . aque% s;sol utian. 9 (? asi c ?Il aTl metal salt
t o bEOMRAEE e SP RPN D ¢ g FRVEMNEGR P s2$F Eqianf y_such that the
30 polymerization inhibitor when the agueous alkali metal acrylate
solution is reused immediately. In this case, the regquired amount
of free radical polymerization initiator is added to the agueous
alkali metal acrylate solution formed and the desired
superabsorber resin is generated by free radical polymerization
35 in a manner known per se. The lack of a polymerization inhibitor
allows polymerization initiation using a comparatively small
amount of free radical polymerization initiator. This reduction
in starting amounts (both for the polymerization initiator and
the polymerization inhibitor) results in a procedure which is
40 more economical overall. The possibility of completely excluding
any polymerization inhibitor in addition allows the production of
qualities of superabsorber which were previously unattainable.
The process described also allows the diacrylic acid content to
be minimized until the start of the polymerization.
45
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degree of neutralization in the resulting aqueous acryl ate Ipéﬁlﬁbﬁon
is at least 25 nol% frequently at least 30 nmol% and in 5 n‘é?ﬁ es
at |east 33 nol % based on the mplar anount of acrylic acid

cont ghocthd iy SlNaghlold 'slolla%iagpcsfcai %gsch%aﬁhﬁe%gmgm w3
sal t us‘g or neutrall.zation m SO be use npl ar . excess,

n a S in

basey"6h &GP Er %nji)%.tlngfnaé¥9lji% ZEAYRY aﬁ%g‘dth?ﬁe?%‘? n. Such
an ef€e85ee \ff neysnatdidfidotinekbecipsnlFdndedGieols 202 Y or of 5
mol ¥gobasteh dis ehelepsarilamodft Hfeammyliycatclakstcdnt mbhecanchdmei n.
Fr emmafy apqldsCati 08aPoi T mofizyi B¥éed lonl Sheatkvbit ageaus of darplieases
In the;Rrashss ndgCoet & f ¢+t Q?ll'kflé’%%!r@@i&@eéet%a% dRar £6:Of
neut ragl zat ] (}nu%f t1j;‘|er aqalu%oruzial Jgaol et aH_ act%’yl ate sgl ytion of from
30 t 870 ntt ' S8 T WTUTTRELAPPT B iTSTed ER AT (198 %qted A M kal |

net aPX&eFS fasedsBnuthe MYéhePROERI &tic GFEY heC ta8ithE°PRILRRY on does
not therebsarduch havextassheriflédgeiemdillyy npb exdaeske ar vdieal 9§

| it inat eell s pal yFesi #al Obaskat berthd iv1pesandind tof absplexisdis of 20
i nt ecBREL Al&] XnekQih NOrAdRe R0HBRYECAl Rl boBRE alr 3QkY| afe S0l ution
ge“e%{rs}?t?aq@e%%rsd'iﬂgméx? tenygniion, betore, LIS fytber, yse for

pol yneri zaiion purposes.” From the p(ﬁ nt of View o 9 GRdEST r ed free

r adi cAVeRHIYIMdC S5Ei BrieIres Qhdnal s tidrkdry ) ¢t G dIrBP MR 0RLT it

i s noetetatwyliefhgt sehetiqy@dodsonl Kalto Mt aplacryl ate sol ution
gaserated according to the invention advantageously conprises the
acrylricCywari heARPRBE Satdh tHakUtRE {QIdBus! h1ks1{ Wdhar aagypiageous
that 3HaD: AURALS BLE A o8] 180Hd ALBAOLUL | RIS, BY DE Strongly
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st or ageyMbtivdiiehepspgodsd.iability (for exanple amnes, nitro _

conpounds, phosphorus or sul fur conpounds, hydroxylam nes, N-oxides

and qui nones). .For exanple, useful polynerizatjon _inhibitors

i ncl g'(ﬁBma € FOWHo8E BTt nuﬁé‘?%%fbkﬁﬁ%?"aﬁjﬁ?a}ln POYREELFR A" t he

us® GnRdt AbsaoBREERYLC aadiet fTormpayiemquiitone newniquatlecohat thes

pr ovequesed 1Hi1kadd RELSHBHIT aBEPs@D0OG ond géheratmd easedding ute ctheof

the agueptsornldtdantBBéals BECHngt eses alnd heRyand &l isP mbREhEDS eth

redu%ﬁﬁﬁ@e@fféﬂﬁg EQS§§t%&%Eﬂ€QrQQ@antageous that such aqueous alkali
metal acrylate solutions may be strongly cooled without any solid

30 formation (freezing point depression; pure acrylic acid has a

solidifying point at atmospheric pressure of about 13°C).

This is advantageous in particular when free radical storage
inhibitors are added to the agueous alkali metal acrylate _
35 solution generated according to the invention for the purposes of
storage with increased reliability (for example amines, nitro
compbunds, phosphorus or sulfur compounds, hydroxylamines,
N-oxides and quinones). For example, useful polymerization
inhibitors include all of those cited in DE-A 10053086.
40
In this context, the use of the monomethyl ether of hydrogquinone
in particular has proven useful.

45
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tenperature wthout solid precipi tat| on are acconpani ed by a
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§|t le E}E‘éé?@'rﬁr)é Haié‘ﬁwg%to%glgog?&ée‘d WQhegﬁgLF%JlFss%oqQU%ﬁ cﬁg:&gglggy
apkaly m%%%& ga#t a(l %{eatshyl uenc}flrﬂf unga?ura ed"doubl e

NONEr  Cont & Nt ca
bondsprwsaﬁﬁﬁﬂf Jo‘?g ttl?e§€ec?"6‘é%‘}‘"1"r% "'ng nononers, based on the
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conposh¢ i mee webicgenerlghnkyinatide afotket dqureB3Y@balkigdttal PF 53505

4 SEP;2PPhitel @oThei SORMUABEBZA M & JPIRABELS tHRY iReeadded A the
aQUEOH§OéﬂJgﬂd superabsorbers may otherwise be effected in a manner
known per se, for example as described in US-A 4666983,
30 EP-A 785224, US—A 4286082 and EP-A 785223.

In other words, at least 50% of the total weight of the monomers
contained in the aqueous monomer composition to be free radically -
polymerized will generally comprise partially or completely

35 neutralized acrylic acid. Up toc 50% of the total weight of the
monomers contained therein may therefore optionally comprise
monomers copolymerizable with acrylic acid.
These copolymerizable moncmers may also have more than one

40 ethylenically unsaturated double bond, and these double bonds may
also be conjugated to one another. In generai, a copolymerizable
monomer contains not more than 5 ethylenically unsaturated double
bonds. The amount of these crosslinking monomers, based on the
total amount of monomers contained in the agueous monomer

45 composition, will generally not be more than 30% by weight.
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metal acrylate solution obtainable according to the invention
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In general, the polymerization will be carried out under
substantial or complete exclusion cof oxygen. Customarily,
operation. is effected under an inert gas atmosphere. The inert
35 gas is in particular nitrogen. It has proven useful to purge the
agueous monomer mixture to be polymerized before and/or during
polymerization with inert gas. However, particularly when the
agueous monomer mixture has none of the storage polymerization
inhibitor stemming from the acrylic acid formed, the
40 polymerization may also be carried out in the presence of oxygen,
i.e. advantageously under air. The polymerization may, for
example, be carried out in the temperature range from 0°C to 150°C
or in the range from 0°C to 100°C. The polymerization may also be
carried out either at atmospheric pressure or else under elevated
45 or reduced pressure.
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- C3- C%&argbgﬁy{déf%lﬁ?| ds, for exanple esters of monoval ent

Cl- CI8-"al c nd acryl ic acid, nethacrylic 45 acid or nmaleic

acid, acrylic and nethacrﬁllc esters of al koxyl ated nonohydri c,
saflriR ePtaméapotie mroPeEkifpIE dhe ARROFNSOTREYFNgLE M P8 to 25
car boserstibile ahichdhase bervethyldnicaily unsaturated comonomers

which carry no acid groups. These include, for example,
monoethylenically unsaturated nitriles such as acrylonitrile and
methacrylonitrile, the amides of the abovementioned

35 monoethyleniéally unsaturated carboxylic acids, for example'
acrylamide and methacrylamide, N-vinylamides such as
N-vinylformamide, N-vinylacetamide, N-methylvinylacetamide,
N-vinylpyrrolidone «and N-vinylcaprolactam. These alsc include
vipyl esters of saturated C;—Cy—carboxylic acids such as vinyl

40 formate, vinyl acetate and vinyl propionate, alkyl vinyl ethers
having at least two carbon atoms in the alkyl group, for example
ethyl vinyl ether or butyl vinyl ether, esters of
monoethylenically unsaturated Ci—Cg—carboxylic acids, for example
esters of monovalent C;—Cjig—alcohols and acrylic acid, methacrylic

45 acid or maleic acid, acrylic and methacrylic esters of
alkoxylated monchydric, saturated alcohols, for example of
alcohols having from 10 to 25 carbon atoms which have been
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fatty acid esters, polyglycidyl ethers such as ethylene glycol
diglycidyl ether, polyethylene glycol diglycidyl ether, glycerol
glycidyl ether, glycerol polyglycidyl ether, diglycerol
40 polyglycidyl ether, polyglycerol polyglycidyl ether, sorbitol
polyglycidyl ether, pentaerythritol polyglycidyl ether, propylene
glycol diglycidyl ether and polypropylene glycol diglycidyl
ether, polyaziridine compounds such as
2,2-bishydroxymethylbutanol tris[3—(l-aziridinyl)propionate],
45 diamides of carbonic acid such as 1,6-hexamethylenediethyleneurea
and diphenylmethanebis—4,4'—
N,N’—~diethyleneurea, haloepoxy compounds such as epichlorohydrin
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polymerization initiators, for example mixtures of hydrogen
peroxide and sodium peroxodisulfate or potassium peroxodisulfate.
Examples of useful organic peroxides include acetylacetone
peroxide, methyl ethyl ketone peroxide, tert-butyl hydroperoxide,

35 cumene hydroperoxide, tert-amyl perpivalate, tert-butyl
‘perpivalate, tert-butyl perneohexanoate, tert-butyl
perisobutyrate, tert-butyl per-2-ethylhexanoate, tert-butyl
perisononanoate, tert-butylpermaleate, tert-butyl perbenzoate,
di(2~ethylhexyl)peroxydicarbonate, dicyclohexyl

40 peroxydicarbonate, di(4-tert-butylcyclohexyl) peroxydicarbonate,
dimyristyl percoxydicarbonate, diacetyl peroxydicarbonate, allyl
peresters, cumyl peroxyneodecancate, tert-butyl per-3,5,5-
trimethylhexanoate, acetylcyclohexylsulfonyl peroxide, dilauroyl
peroxide, dibenzoyl peroxide and tert-amyl perneodecanocate.

45 Particularly useful polymerization initiators are water-soluble
azo initiators, for example 2,2’-azo-bis(2-amidinopropane)
dihydrochloride, 2,2’-azo-bis(N,N’-dimethylene)}isobutyramidine
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the polymers obtained in amounts of from 0.5 to 20% by weight,
35 preferably from 1 to 14% by weight, based on the amount of

polymer.

.The polymers obtainable as described are- generally obtained as
hydrogels. Their moisture content is generally in the range from

40 20 to B0% by weight. The hydrogel obtained in this manner is then
converted in a manner known per se to a hydrogel-forming powder
and finally it is generally surface postcrosslinked.

To this end, the hydrogel resulting from the polymerization is
45 generally initially comminuted by known methods. The rough

comminution of the hydrogels is effected by means of éustomary

tearing and/or cutting tools, for example by the action of a
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lschlorohydrln ethers of polyalkylene glycols,

- alkoxysilyl compounds,

- polyaziridines, compounds comprising aziridine units and
35 based on polyethers or substituted hydrocarbons, for example
bis—N—aziridinomethane,

- polyamines or polyamidoamines and also their reaction
products with epichlorohydrin,
40
- diols and polyols, for example ethylene glycol,
1,2~propanediol, 1,4-butanediol, glycerol, methyl triglycel,
trimethylolethane, trimethylolpropane, polyethylene glycols
having an average molecular weight My of from 200 to 10,000,
45 di- and polyglycerol, pentaerythritol, sorbitel, the
ethoxylates of these polyols and also their esters with



PF 53505

bi s- N-azi ridi nonet hane, - pol yam nes or pol yanm doam nes and #IS$¢ 2006
their reaction products wth epichlorohydrin, 40 - diols and

pol yol s, for exanple ethylene glygol, 1,2-propanediol,
e A e R T R o e

nol ecul ar %&gf"g‘g Wrogk%gg%n%%(‘fatrgoﬁﬁ?%ﬁo, 45 di - and pol ygl ycerol,
pentaerythritol, sorbitol, the ethoxylates of these polyols and al so
t hei r —est easboRit seRdsdepivatisEr 2008 ad mnsgrbokiPuremcionenddingt h
car lsoni ¢ adtcdasedinndsieet hybens ] iddnboaaded drtsprepyveieresgr bonat e, -
carboni ¢ a¢Lax4ed1Mal i YEeSySHLAb 189! €di - LAHD Yol @i s SURHHALRE, S

di cyanodi am de, 2-oxazolidinone and its derivatives,  bisoxazoline,
pol yoxazol ines, di- and pol yi socyanates, -_di- and_ poly-N nethyl ol
conpotmds 31 ofR&:2Hp-8- grE}E JEHQB‘PQ?R&%;W SFABPHacryl ani de) or 10
mel am ne- PEERRl eldBicd Nraethiglolmedhacephpoifeds okavi ng two or nore

bl adk i soepaamie:-gfamaddehpde resdmpl, eand i met hyl hexanet hyl ene

di i socyanate bl ocked with 2,2,3,6-tetranethyl pi peridinone-4. 15 |f
required, I -t I I i p phori c
acid, bor FEponf Haihe %%?Eﬂﬁfo%ﬁ@ﬂﬁ%%ﬁ&?ﬁ%e i dipe o885 50
Pr ef er encEXREBLE VEriTES aE PR THEnE r GouTGaTRBR e oP IRTHRE By -

sprayi ng ém2a3sbtiRtremeshY tPiPeEidd8PPeker in conventional nixers or
m xishg and drying apparatus, for exanple Patterson-Kelly mxers,
DRAI' S rieUEbgh BRGE, BloXar SatdQdtge sUEX &d$ p-SeauhSE XBichic BEade m xers,
f1ul diggedpherh Matars BoEsSThugl oM dnmdifien?’ 31 A0aAN G080k d Ny
Cross |nahggdsol ution may be followed by a ténperature treatnent

st ep. hffhls s  preferably effected in a downstreamdrier and at a
tenperature of from80 to 230C, nore preferably from80 to 190C and
moRA0 Frefersits ifsr gavenote @rpdotng thrl arwsslanker i ssdugtiofir bym 5
m nut eprupikg hourss sopneiet alfl yher one Sl ke ANt €Sndemtd chalr 81k
nore pirehekand Yardd @Fy1fg Ndgpsresut) dor R:e PGBV REEIPVE both
cl eaV%&%e?%Pdrbﬁg% %ﬂ?ﬁﬁ?éﬁ’@é‘&nix&%é?tff@c[@e WeYE! 15%1123% g ¥Lpg, My
al so (ig ected | ﬁm&( r . Ltsel ,ad}d(r)_r lear.r_phe )&,hheatlng t he
| ackeP 8P Ry i g eTALEE e Biteee e paPigietis e
25 spraying-on of the crosslinking solution mav be followed by a
temperature treatment step. This is preferably effected in a
downstream drier and at a temperature of from 80 to 230°C, more
preferably from 80 to 190°C and most preferably from 100 to 160°C,
and over a period of from 5 minutes to 6 hours, preferably from
30 10 minutes to 2 hours and more preferably from 10 minutes to 1
hour, which may remove both cleavage products and solvent
fractions. However, the drying may also be effected in the mixer
itself, for example by heating the jacket or by blowing in a
preheated carrier gas.
35
Before the aquecus alkali metal acrylate solution obtainable
according to the invention is used for polymerization purposes,
it may als¢ be extracted using an organic solvent which has
limited water solubility or is water-immiscible. In this manner,
40 interfering impurities, for example low molecular weight
aldehydes of any kind, still contained in the aqueous alkali
metal acrylate solution may be removed.

45
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Preference is given to those solvents whose boiling point is less
than 150°C and in particular less than 140°C at atmospheric
pressure (1 atm). Preference is given to those solvents whose

35 solvent polarity by an Eg(30) value according to C. Reichardt et

al. {Liebigs Annalen der Chemie, 1983, p. 721-743) is in the
range from 32 to 42 kcal/mol and in particular in the range from
33 to 40 kcal/mol: :

40 Particularly preferred solvents are methyl tert-butyl ether,
toluene, ethyl acetate, isobutyl acetate and methyl isobutyl
ketone.

The aqueous alkali metal acrylate solution may be extracted

45 either continuously or batchwise. The extraction may be effected
using, for example, the extraction apparatus as known from the
prior art (see, for example, Ullmanns Enzyklopédie der Techn.
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The organic solvent (extract) resulting from the extraction may
be worked up distillatively in a simple manner. In this manner,
the solvent is recovered and may be recycled irito the extraction.

35 The process according to the invention is applicable in
particular to acrylic acid-containing mixtures which, based on
their total weight, comprise at least 70% by weight of acrylic
acid. In other words, the process according to the invention is
applicable when the above~described acrylic acid content is at

40 least 80% by weight, or at least 20% by weight, or at least 95%
by weight, or at least 97% by weight or at least 99% by weight.

The process according to the invention is therefore applicable in
particular to the acrylic acid-containing mixtures which have

45 been treated distillatively for the purposes of removing acrylic
acid in EP—A 717029, EP-A 839790, US—-A 5482597, EP-A 713854,
DE-A 19634614, US-A 5710329, EP-A 1110940, DE-A 19853064,
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recommended in particular for the final distillation step in the
chains cited hereinbelow for preparing acrylic acid.

35
Propene, propane and/or acrolein are initially subjected in a
manner known per se to heterogeneously catalyzed gas phase
pxidation to acrylic acid. This may be carried out, for example,
as described in the documents DE-A 19636489, W0-0196271,

40 DE-A 10028582, DE—A 10122027,DE-A 10121592, DE-A 10119933,
DE-A 10118814, DE-A 10101695, DE—A 10063162, DE—A 10051419,
DE-A 10033121, DE-A 10028582, DE-A 19955176, DE-A 19955168,
DE-A 19948523 and DE-A 19948248.
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1006331 phesei oxkidation is cooled before the absorption. This may be

effected by direct and/or indirect cocling. Direct cooling may be
realized, for example, as described in DE—A 10063161, or in
DE—-A 2449780 or in DE-A 4308087 by partial evaporation of a

35 high-boiling cooling liquid (preference is given to using the
later absorption liquid) in a direct condenser (quenching
apparatus).

The subsequent absorption itself may be carried out, for example,
40 as described in DE-A 10115277, EP-A 1125912, DE-B 2136396,
DE—-A 19838817, DE-A 4436243 and DE-A 4308087.

Crude acrylic acid may then be removed from the resulting
absorbate as described in DE-A 19838783, DE-A 19838795,

45 DE-A 19838817, DE-A 10115277 and DE-A 19606877 by a rectificative
route,
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30 Useful aldehyde scavengers include all compounds which convert
the aldehydes present in the crude acrylic acid substantially
guantitatively to compounds having a higher boiling point than
acrylic acid. For this purpose, nitrogen compounds having at
least one primary amino group are particularly suitable (cf.

35 EP—-A 648732, EP-A 717029, EP—A 713854, US—A 5,482,597,

EP-A 1110940 and DE—-A 3641996). Examples include aminoguanidine
salts, hydrazine, alkyl- and arylhydrazines, carboxylic
hydrazides and aminophenols. Among these, particular preference
is given to aminoguanidine hydrogencarbonate.

40
Preference is given to adding the aldehyde scavenger in an excess
to the aldehyde contained in the crude acrylic acid, for example
in an amount of from 1.5 to 2.5 mol of aldehyde. For the reaction
with the aldehyde scavenger, a temperature of from 15 to 50°C,

45 preferably from 20 to 30°C, is sufficient. Customarily, reaction
times of from 10 minutes to 72 hours, preferably from 2 to 50
hours, are maintained. When aminoguanidine hydrogencarbonate is
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the longitudinal axis of the column and having a small height of,
for example, from 20 to 100 cm.

35 The liquid phase temperature is customarily from about 65 to
130°C, preferably from 70 to 100°C, and the column pressure from
50 to 120 mbar. The heating of the liquid phase of the column is
effected by an external or internal circulation evaporator,
preferably a Robert evaporator or a forced circulation-

40 decompression evaporator. In evaporators of the Robert type, a
heating element having vertical boiling tubes is mounted in a
cylindrical evaporator element. The crude acrylic acid is inside
the boiling tubes. The circulation within the tubes is effected
by the rising vapor bubbles. To recycle the liquid conveyed

45 upward, one or more downpipes are installed in the heating
element.
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have too high a viscosity. It has also been found that further
evaporation leads to more significant fouling on the heat
exchanger surfaces of the evaporator used for liquid-phase

35 heating of the column which, within a short time interval, forces

the shutdown and cleaning of the plant.

To recover acrylic acid still contained in the first residue,
this is fed to a film evaporator to obtain a further amount of

40 acrylic acid-containing vapors. A useful film evaporator is a
wiped film evaporator. In this type, the liquid to be evaporated
is distributed over a tube wall by a rotating arrangement of
wipers. Particular preference is given to evaporators of the
Sambay type. It has been found that, owing to the design, film

45 evaporators show little tendency to fouling and thus allow a more
rapid evaporation of the residue without cleaning interruption as
is possible in the primary distillation column. The first residue
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app? | B ArRERRUTO! GRTTEFGuPYE Al & GLS%9e BaBofatdtY i §9F ded for
thi s PUHOEBSELCWETH o afifn ieRestigular diacrylic acid, in
particular acids such as alkyl- or arylsulfonic acid, for example
dodecylbenzenesulfonic acid or p—toluenesulfonic acid, or bases
such as sodium hydroxide or potassium carbonate. The dissociation
35 catalyst is customarily used in an amount of from 0.5 to 10 kg
per metric ton of crude acrylic acid. The dissociation catalyst
may be added to the crude acrylic acid feed or to the feed of the

film evaporator. ‘

40 The acryiic acid-containing vapors are treated in accordance with
the invention, i.e. immediately taken up from the gas phase into
an aqueous solution of an alkali metal hydroxide, an alkali metal
carbonate and/or an alkali metal hydrogencarbonate to form the
desired polymerizable aqueous alkali metal acrylate solution.

45
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30 It will be appreciated that the distillation and/or rectification
processes described will be carried cut in the presence of
process inhibitors such as phenothiazine. They are customarily
present both in the feed to the columns and in the reflux (where
present).

35
For the purposes of additional polymerization inhibition,
oxygen-containing gases, for example air, will frequently be
conducted through the columns.

40 To prevent fouling, the rectifications described are in many
cases additionally carried out in the presence of organic
sulfonic acids such as dodecylbenzenesulfonic acid and/or in the
presence of surfactants, as described and recommended, for
example, by EP-A 648732, EP-A 713854, US-A 5482597, EP--A 839790,

45 DE-A 19810962 and DE-A 4335172.
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25 The rectification column 1 is operated at a bottom pressure of
130 mbar and a bottom temperature of 86°C. To stabilize the
column, 2.5 m3 (STP) of air are conducted through the bottom of
the column.

30 The column is polymerization-inhibited via its reflux (3 m3/h).

To this end, a portion (200 1/h) of the top takeoff (low
boiler-containing acrylic acid) is admixed with 1% of its weight
of phenothiazine and added to the reflux. A further portion

35 (150 1/h) of top takeoff comprising 1% of its weight of added
phenothiazine is used to stabilize the top takeoff (1.4 m3/h) not
recycled into the column. This may be used for preparing alkyl
esters of acrylic acid. *

40 The condensation at the top of the column is effected by direct
cooling (quenching circuit) by means of cooled (to a temperature
of 30°C) top takeoff which has previously been removed and
inhibited. The remaining offgas stream is washed to free it of
acrylic acid by means of a downstream second quenching circuit

45 operated with water at 18°C.
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maB 0t @iated hattf exrhaBgetre 40 thitmlsedeanvf 600 m?2. The quenching
circuit temperature is maintained at from 35 to 40°C. The sodium
hydroxide solution metering is adjusted by means of a ratio
control system in such a manner that 75% of the acrylic acid is
neutralized. The liguid phase of the purifying column is

35 concentrated in a downstream falling-film evaporator (75°C,

70 mbar) to 300 1/h and the vapors are recycled into the
distillation column below the droplet separator. The remaining
residue is disposed of by combustion.

40 The aqueous sodium acrylate solution withdrawn from the quenching
circuit has a total content of acrylic acid and sodium acrylate
of 40% by weight. Stabilization of the guenching circuit with
50 ppm by weight of a monoethyl ether of hydrogquinone proves to
be sufficient '
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Clainms 1. A process for preparing an aqueous al kali netal acrylate
solution by distillatively renoving acrylic acid froman acrylic
aci d-conprising mxture and gene??ting an aqueous al kal i netdEP 2006
acrylate solution fromthe distillatively renoved acrylic acid and
an aqueous solution of a basic alkali netal salt, which conprises
a) feeding the acrylic acid-conprising mxture to a distillation
apparatus, b) carrying out the renoval of the acrylic acid fromthe
acrylic acid-conprising mxture in the distillation apparatus above
tgivkeed point and c) generating the aqueous al kali netal acrylate
solution in such a manner that the acrylic acid renoved in the
distillation apparatus is taken up inmediately fromthe gas phase
~.into an aqueous solution of an alkali metal hydroxide, an alkal

met al A pRceg el grepaihptin RNcalskditali mEhladerylydsomeios by istidhgvel?. The
process according to claim11, which is followed by, as process step
d), tKempyiapasralic asid fiom an paylaacicanerisng pUkirRRidaengrafing aa agusous
al kal i 18 t i . C i i

ahor ci"AERpie ) Brite Yoh i £ 00 8isBIBF P rARERN HLBAe b 3B fladuoous

t aken sputionoed badiehlkali reeal shie vgdsh gonaséses nt 0 an aqueous sol ution of
an alkali rmetal hydroxide, an alkali netal carbonate sol ution
and/ or an alkali nmetal hydrogencarbonate in a polynerization

appar at UFy feeding the acrylic acid-comprising mixture to a distillation apparatus,
b) carrying out the removal of the acrylic acid from the acrylic acid-comprising
mixture in the distillation apparatus above the feed point and
¢) generating the aqueous alkali metal acrylate solution in such a manner that the
acrylic acid removed in the distillation apparatus is taken up immediately from the
gas phase into an aqueous solution of an alkali metal hydroxide, an alkali metal

carbonate and/or an alkali metal hydrogencarbonate.

2. The process according to claim 1, which is followed by, as process step d), the preparation

of a polyacrylate by polymerizing the aqueous alkali acrylate solution.

3. The process according to claim 1, wherein the acrylic acid removed in the distillation
apparatus is taken up immediately from the gas phase into an aqueous solution of an alkali
metal hydroxide, an alkali metal carbonate solution and/or an alkali metal

hydrogencarbonate in a polymetrization apparatus.



