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15  In acrolein manufacture, the reaction is typically carried out in a single-stage reactor,
optimized to selectively oxidize propylene to acrolein, with a minimum of
byproducts. However, some over-oxidation occurs resulting in the production of AA
as well. In AA manufacture, the reaction is typically carried out in two stages,
oxidizing propylene to acrolein in the first stage (as in acrolein manufacture), and then

20  further oxidizing the acrolein to AA in the second stage.

In both acrolein and AA manufacture, AA is first separated from the gas phase reactor
effluent by absorption into water, resulting in a dilute aqueous AA stream that also
contains water-soluble, medium-and higher-boiling reaction byproduct impurities

such as acetone, allyl alcohol, acetic acid, propionic acid, and maleic acid.

25 In AA manufacture, the aqueous AA stream leaving the absorber typically contains
less than 40 - 65 % AA. This crude aqueous AA stream is sent to a purification

system, which typically involves a series of energy-intensive distillation columns.
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that boil relatively close to or below the boiling point of the carboxylic acids of
interest, especially AA, and are primarily intended for use with concentrated aqueous
carboxylic acid streams. Separation of the carboxylic acid from the solvents generally

30  requires complex and energy-intensive distillations. As the typical solvents generally



-thyl pyrrolidone) or other organic adds such 2-ethyl hexanoic acid as

an orptiofl solvent 10 MMOVe. AA from hot gaseous streans. The gas
stream cont ai ni ng non-absor bed conponents is condensed into an acid
wat er st r eaWORBI0WA787S general |y incinerated. 1..15]1 PaT/ERI0ONESS100

6, 281, 386 di scl oses of the use of high boiling solvdits, spcciflcali
25cl ai m ng heailes obarbakisthe babo)@ﬂne acitivarataken e bottrokss sivednls, Rppavilg
boiling points t.ween 26 * i.n th ur|f|cat|on of acrylic
aci d, SUMVA%“’&% eﬁ%’é}%ﬁ %q Bmeé’d“ﬁﬁg/ or d, and/or 04
saturated araVor nasaturated rmno car boxylic acids, especi ally

acrylic aci dnoA)} to Ab# thl66OME cabolylio atids Astﬁoﬁomuem tH¥l aXbAb @S BYo

I'i quid-1iquid tractioon wth a solvent oonpnsng an orgapic aC| d_ or
ester or i XPuRRCTERHETe Jot KOst hlﬁ'gbwap&tﬂw&éﬁ%whW@c acids, ¢ el

boi i ng poi RbHBRIIWeeHs lﬁ%oﬂ&ﬂo@aﬁ@a@,an&ﬂfe' sBiveht fgéﬁ‘é}ﬁli’ﬂg takEh BPibk 'bbﬁfoms

par aneter between 8 and lcm The nmgjority carboxylic acid is
t r ansf er r ed streaspf tThe @R&m (Wlée@b’rcé'ah? ﬁ‘F‘h?rdmt“B@e@ bmﬁda%s he pesrsymn of
phase. The g@rh d9BPhE PRIl RL AR nifYiof &GUHY; tl ti

distillation, ere % elgcar i c agﬁfc? I'Z)lcli)l st?llléé% outlséalto e

hi gh-boi | i ngy%@hv@hs,ls \ytrllaknﬂ)img'nﬁle@ctncent rated sol ution of carboxylic
aci d, which may or may not contain water and/or other |ower boiling

cotvent , - Sepupcmbittred RRAR A Rt Wil tob ous ) Ml g

10addi tilOnaIfolkwhn@ctl on, Edymerization inhibitors may be added to the
carboxylic aaid- solvent extract and/or at selected poi nts in the

car boxyl 1 ¢, LA Nzt SHEST Bt R U clp P FEEHOPBATONE or
when subj ectgghction fents0r schhrati@xty agt (L‘Qéhr&?)@ﬂh@ Beilld) cBRANGENA | @drhOn
steps may be carried, out_as either batch or contdcnuous oper ati ons.

The car boxy PAROBEIOMIPES.c i Aes5EDIsARS Y5° HISPPEOLTAC! CdficeTeodt eptrpoic
convent i onakgiARamdng Sthérs, AMRSLIVRENELSNSE ¥ (RLRGIthC@E of RoddMoic acid to
comer ci al manuf acture of hi gh-purity products such as 'd BRI EF/ OF
THE DRAW NGSxtract AAdioygypd. 135 V\é%@qm%‘ﬁ sgiptimawith dviajvestisagpegits Aqueous
Feed Ratio {g Bm'émfi‘mcﬁ%?&mlﬂe ﬂ&keEhg%%h?cPﬂ S ﬁed%@&e%aﬁmf Law. i eet for

Exanple Figure 3 ia a recei ca tract 8th8. 4 is a

process fl omwh@monfamedmméé BA, DEThieEsl EBESSRPWPMQf@t%THEIe
| NVENTI ON

exfract.

US Patents Nos. 6,166,248 and 6,555,707 disclose the use of solvents such as lactams
20 (methylpyrrolidone) or other organic acids such as 2-ethylhexanoic acid as an

absorption solvent to remove AA from hot gaseous streams. The gas stream

containing non-absorbed components is condensed into an acid water stream which is

generally incinerated.

US Patent No. 6,281,386 discloses of the use of high boiling solvents, specifically
25  claiming heavy solvents that are aromatic compounds with normal boiling points

between 260° and 380° C in the purification of acrylic acid.
SUMMARY OF THE INVENTION

C2 saturated and/or C3, and/or C4 saturated and/or unsaturated mono carboxylic

acids, especially acrylic acid (AA), are recovered from dilute aqueous mixtures by
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Figure 4 is a process flow sheet for Example 9.
DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed towards a method to recover and concentrate C2
25  saturated and/or C3, and/or C4 saturated and/or unsaturated mono carboxylic acids,
especially acrylic acid, from dilute aqueous solutions. More particularly, the present
invention is directed toward a method to recover C2 saturated and/or C3, and/or C4
saturated and/or unsaturated mono carboxylic acid from wastewater streams, as a

concentrate that is compatible with established carboxylic acid purification systems.
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20  The carboxylic acid-lean aqueous raffinate can either be recycled, e.g. for absorption

of additional carboxylic acid, or disposed of,, or treated in an appropriate manner.

The solvent, separated from the extract may be cooled and re-used for additional

extraction.

The carboxylic acid can be purified from the concentrate by conventional means, e.g.
25  those methods widely practiced in the commercial manufacture of high-purity

products such as acrylic acid.

The extraction and/or the concentration steps may be carried out as either batch or
continuous operations. The extraction unit may be either a column-type unit, or a
series of discrete mixers and liquid-liquid separators, or centrifugal-type liquid-liquid

30 - extractors. The column-type units are preferred, and may be of any of the
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and 20  temperatures, which favor higher extraction efficiencies and reduced solvent losses
due to solubility in the aqueous raffinate. When the extractions are run at elevated
temperatures, solvent losses can be minimized by post-cooling the raffinate to reduce
the solvent solubility, and then recovering (e.g. by decantation) and recycling the

additional solvent that phases separates at the lower temperature.

25  The preferred carboxylic acid extraction solvents are 2-ethyl hexanoic acid (EHA),
dibutyl phthalate (DBP), methyl benzoate (MBZ), ethyl benzoate (EBZ), or mixtures
thereof. The ratio of solvent to aqueous feed preferably ranges from about 0.5:1 to
4:1 by weight.

The concentration of the carboxylic acid is preferably accomplished by vacuum

30 fractional distillation, most preferably at the deepest vacuum consistent with the
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rapid separation of the two liquid phases. The concentration of the recovered AA is
accomplished by fractional distillation. The AA concentrate that is produced as the

30  overhead distillate product is sent to an AA purification facility. The substantiaily
AA-free EHA bottoms product from distillation is cooled and recycled to the
extractor. A feed/bottoms heat exchanger is used to preheat the distillation feed and



these materials. It should be apparent to those skilled in the art
that the subject 15invention is applicable to other carboxylic acids,
e.g. acetic acid, propiorde acid, butyric acids, nethaerylie acid,
etc. I n theVWsxungiN2es9bel ow, singl e-stage extracti ons wePETHERMADTIEH
at ambi ent pressure by shaking dilute aqueous AA sol utions (AAAS)

wi th the solptessolithit racoybRs SHYE padediice e hebtinelyirangdtstthedistalatiombny t he

i quid phases o separate. agqueous and organic |ayers were
decant ed and’oﬁléliﬁ’g‘ﬁ%‘ﬂr.emleﬁtéf?r}@f’bﬁegggg' were anal yzed to deternine the

AA extraction efficiency and the partitioning of the other organic

speci es. EHAy ASotlfi§redtkdtetbodimehf @ahd (dntBh bl cAGtRiatoBaf thé tdbhered

The aqueous AA sol ution was a wastewater streamfrom an aeni ei.n
manuf act ur i Fgroerdicesil is apromphisheg by Hactioapl Beillatoy EWRpBEII-OReTgr ¥sn i n
wei ght % t o Rah AREEuleTyNALRS Js-as A 3 oSsiBlE] Asideiioniibl il bidgid 1. 05%
30Acet i ¢ “Aci ?ng%o Alu*eys/(‘i Al cg)hc?f 0, 07‘%’90 AcreLeln e
condense the concentrated carboxylic acid overhead distillate product using low cost
cooling media such as cooling water or air cooling. This serves to minimize the
temperatures throughout the distillation, allowing the use of lower-temperature
heating media, as well as minimizing the likelihood of thermal degradation or

10  polymerization.

In an alternate preferred embodiment of the invention, the aqueous carboxylic acid
feeds are dilute AA streams normally considered to be wastewater from acrolein
produced by the oxidation of propylene, wherein the AA is a non-selective byproduct
of the acrolein reaction. The extraction solvent is EHA. AA extracted into the EHA
15  solvent is separated and concentrated by vacuum distillation. The AA concentrate
resulting from extraction of acrolein-process wastewater contains substantially the
same impurities as AA made by well-established commercial practice of 2-stage
oxidation of propylene to acrolein, which is further oxidized to AA. Hence the AA
concentrate is similar in composition to the crude AA made in AA production

20 facilities, and may therefore be readily blended with normal crude AA for purification

to yield high-purity AA.

In an alternate embodiment of the invention, the carboxylic acid is crude aqueous AA
from conventional AA manufacture by the oxidation of propylene, wherein the AA is
selectively produced in a gas phase reactor, and recovered from the reaction gases by
25  absorption into water. The extraction solvent is EHA. AA extracted into the EHA
solvent is separated and concentrated by vacuum distillation. If the extraction and
concentration steps are carried-out under conditions that maximize the separation of
AA from the water used in absorption, the concentrated AA may have a sufficiently
lower water content to facilitate simpler and less energy-intensive means of purifying
30 the AA, compared to the conventional AA purification methods such as multi-column

extractive distillation.



0, 06% Acrol ein dinner 0.04% The solvent used was 2-ethythexanoic
acid fromAfa Aesar. Irdiai trails at anbient tenperature resulted
in a quasi-enmulsified mxture which only partially separated; an

i nt er nedi at WO20H¢p27947ayer renmai ned. It was found that suBS&Y§eMW/055100
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feed weight ratio at 50 Cresulted in 73%recover. to the
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results 15are s and fl otted in Figure Tal I

Exanpl e 2 3 ptovieg that gha/vapors are maintained at oxygen concentrations below the
flammability limits of the solvent. It is most preferable to use inhibitors (e.g.
phenothiazine) that do not require the presence of oxygen to be effective; this allows

the concentration equipment to be operated without the introduction of external gases.

10 EXAMPLES

The following examples provide details wherein the carboxylic acid is acrylic acid
(AA). However, while the subject invention is especially well suited for AA recovery
and concentration using EHA as a solvent, it is not intended to limit its applicability to
these materials. It should be apparent to those skilled in the art that the subject

15  invention is applicable to other carboxylic acids, e.g. acetic acid, propionic acid,

butyric acids, methacrylic acid, etc.

In the examples below, single-stage extractions were performed at ambient pressure
by shaking dilute aqueous AA solutions (AAAS) with the solvent in a glass
separatory funnel, and then allowing the liquid phases to separate. The aqueous and
20  organic layers were decanted and weighed. The two phases were analyzed to
determine the AA extraction efficiency and the partitioning of the other organic

species.

Example 1: Sinpgle-Stage AA Extraction From Acrolein Process Wastewater Using

EHA As The Solvent

25  The agqueous AA solution was a wastewater stream from an acrolein manufacturing

process containing the following (compositions given in weight %; the balance is

water).
Acrylic Acid 7.23%
Maleic acid 1.05%
30 Acetic Acid 1.36%



Aqueous Feed 1.0 1,5 16 2,5 4.983 Ratio
59% 70% 83% 80% 90%

Average AA recovery to
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25
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Allyl Alcohol 0.07%
Acrolein 0.06%
Acrolein dimer 0.04%

The solvent used was 2-ethylhexanoic acid from Alfa Aesar. Initial trails at ambient
temperature resulted in a quasi-emulsified mixture which only partially separated; an
intermediate “rag” layer remained. It was found that subsequent heating of the
mixture to 45° - 50° C allowed the two liquid phases to separate cleanly after several
minutes. Using a 1.6:1 EHA : Aqueous feed weight ratio at 50° C resulted in 73%

recovery of AA to the organic phase.

Examples 2 - 7: Single-Stage AA Extraction I'rom Water Using EHA As The Solvent

Aqueous AA solutions, 10 wt % AA in distillated water were contacted with EHA
solvent. Single-stage extractions were run at approximately 50° C. Six EHA :
Aqueous feed mass ratios were run, ranging from 1:1 to 9 :1. The partitioning of AA
between the resulting 2 liquid phases and mass balances were determined. The results

are shown in Table 1, and plotted in Figure 1.

Table 1

Example 2 3 4 5 6 7

EHA :
Aqueous Feed| 1.0 1.5 3.6 2.5
Ratio
Average AA
recovery to
Extract

4.9 8.9

59% 70% 83% 80% 90% 97%

In the following examples, the process conditions and material balances were
determined by computer simulation, using the Aspen Plus process simulator, with the
non-random two-liquid (NRTL) thermodynamic model used to calculate mixture
properties, component separations, etc. The NRTL component binary pair parameters
were based on values regressed from literature and experimental data, where
available, and predicted using the Aspen “PCES” property component estimator
(based on “UNIFAC” group contribution method) for binary pairs for which data was

not available.

10
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10  depicted schematically Figure 2. The number of theoretical extraction stages was

varied, from 3 to 10. The % recovery of acrylic acid (acrylic acid extracted from the
feed into the solvent extract) vs. the number of theoretical extraction stages for
solvent to feed weight ratios of 1:1, 1.5:1, 2:1, 2.5:1 and 3:1 were run. The resuits are

shown in Figure 3.

15 Example9: AA concentration by vacuum distillation from the BHA extract, with

EHA recycle to extraction

A simulation was run of contacting the wastewater stream of Example 1 counter-
currently with EHA-rich solvent, in an extraction column as described in Example 8,
provided with the equivalent of 6 theoretical stages of contacting. The wastewater

20  was fed to the top of the column, and the EHA solvent was fed to the bottom of the
column. The solvent-rich extract exited the top of the column, and the denser water-
rich raffinate exited the bottom of the column. A ratio of solvent : aqueous feed to the
extractor of 1.8:1 by weight was used.

The EHA extract was sent to a vacuum distillation column, provided with 15

25  theoretical stages (including the condenser and reboiler), with the feed on the 9th
theoretical stage from the top. AA, water, and other co-extracted components would
go to the overhead distillate product, while the substantially AA-free EHA is
recovered as the bottoms product. Sufficient inhibitor was added as a solution in AA,
to the column via the inlet to the condenser to maintain 100 ppm inhibitor in the

30  concentrated AA distillate. The column operated at a 1.75 reflux ratio. The overhead

pressure was 100 torr. The feed to the column was pre-heated by cross-exchanging

11
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top of the CQIkB cotfihrlBe SRBESINYGRY conptliertabdiviatiee xiategdtiie
bottom of the colum. A ratio of solvent aqueous feed to the
extractor ofaque®s affgatgisiay lloWss used. The ERA cx et was sent. to a
vacuumdi stillation colum,ided with 5 25theoretical stages

(i ncluding the condenser oi | eleritd h the feed on the 9th
thernetird stage fromthea?’gg@AA, wat er, and ot her co-exusicted
conponent s waukdicgerid o t heSbakér head 2di%ti | | ate product, while the
substanti al | -f,ree ERA is,tecovergd,as the bottons product.
Sufficient i /I\%%c (()nrdevvas aid4e% as aé%l/‘ﬁtion in AA to the colum via
the inl & toAchic dciddenser72@onmai nt &dAppm i nhi bitor in the

: 30concent r at,ed istillate, The cgl,ym. operated at a 1.75 reflex
ratio. The o@i‘?h@ﬁf&g?lessur@'%s 100%?‘3/TrmThe feed to the col um was
pre- heat ed bwcasigissacht ngi APovD1PCT Td&2009/ 0551{30 wi th t he hot
bottons. The ETIA harlotith _cooled t he extraction tenperature of
Exanpl e 8, and'{€8yErdd toysrsr% extrgégf%. Mal re-up ERA solvent, to
conpensate for the anobunt saturating the aqueous raffinate" was
added, to mapRLakst LBecHeshd EdvweRlwent ratio, The process fl owsheet
is depicted schematically in Figure 4. At these conditions, the

partitioning of the conponents between the extract and the aaueous
raf fi natlé i ThasonesnirgesAAmditilaercranng AAFe obhyd3% 3 wigsrdl Gppmogid4  with

Nial ei 0 Aci '%&1&#’ i uﬁﬁf‘&x £ ACbAAurRY %Qt 4958acR®8%ith the AA. The EHA
Acr ol ei n- 108la racgga?&cgf/%t eI% clﬁgrreréa S%4. 5% ©
bottoms is nearly pure, containing 1000ppm maleic acid, 3 ppm AA and 135 ppm
inhibitor.

Example 10: DBP as the extraction solvent,

20 A simulation was run substantially the same as Example 9, except that dibutyl
phthalate (DBP) was the extraction solvent. Because DBP is denser than water, the
solvent was fed to the top of the extractor, and the aqueous layer was fed to the
bottom of the extractor; the extract was drawn from the bottom of the extractor, and
the raffinate was drawn from the top of the extractor. A ratio of solvent : aqueous feed

25  to the extractor of 1.4:1 by weight was used. The EHA extract was sent to a vacuum
distillation column, provided with 7 theoretical stages (including the condenser and
reboiler), with the feed on the 3rd theoretical stage from the top. At these conditions,
the partitioning of the components between the extract and the aqueous raffinate is as
follows:

30

12



The extract also contains 1.6 w % water, The concentrated AA
distillate exint:this 60 wt% AA, 33.3 94 water, 10ppan DIA, wth the
bal ance bei ng ot her organi cs conpounds that co-extracted with the AA
The ERA bot WOr810/27&ikar |y pure, contai ni ng 1000pran nal CEUa2I08/055800
ppm AA and 135 ppm i nhibitor, Exanple 10: DEP aS the extraction
solvent, 20 A sinmulation was r Bxtatbst anReffinhy¢ t he sanme as Exanpl e 9,
exceuti buty phthal ate (DEP) was.the. ext tion tiolvent. Because
DBP is denselp’kcpﬂ'ﬁn&‘i};o t he top%3f3la/fehe expslggt or, and the aqueous

| ayer was feMpdit @didat the extroaer; therextract was drawn fromthe
hoitom of the extractor, and the raffinate,: was drawn fromthe to
of the extraé¥8icARdratio of s&@j‘ént , a%{%/éous feed. to the extrac![Oor
of 1.4:15by \p%iégmcoms used.. TDhedkLl A extsmact was sent to a vacuum
distillation i131M provided with 7 theoretical stages (including
t he condense@cE@inr eboi |l er), witlA0%he fet®® on the 3rd theoretical
stage from t hg J18R dirfhet NESE COMRaio} | ONS, 7{ Bg, partitioning of the
conponents between the extract and the aqueous raffinate is as
follows: WD 2010102779 Extract PCTIUS2009/0.55104 Raffinate Acrylic
Acid 99.3%0.7% Mal cic Acid 28.2% 71.8% Acetic Acid 56% 44% Al | yl

Al cohol 273%;. extract also contained 1.8 wt% water.

10  The concentrated AA distillate contained 63.7 wt% AA, 31.7 % water, 10 ppm DBP,
with the balance being other organics compounds that co-extracted with the AA. The
DBP bottoms were nearly pure, containing traces of AA, 100 ppm inhibitor, and 1000

ppm maleic acid.

Example 11: MBZ as the extraction solvent

15 A simulation was run substantially the same as Example 9, except that methyl
benzoate (MBZ) was the extraction solvent. Because MBZ is denser than water, the
extractor feed and take-off configuration was the same as in Example 10. A ratio of
solvent : aqueous feed to the extractor of 1:1 by weight was used. The EHA extract
was sent to a vacuum distillation column provided with 17 theoretical stages

20 (including the condenser and reboiler), with the feed on the 6 theoretical stage from
the top.

At these conditions, the partitioning of the components between the extract and the

aqueous raffinate was as follows:

Extract Raffinate
25 Acrylic Acid 98.2% 1.8%
Maleic Acid 39.1% 60.9%
Acetic Acid 71.1% 28.9%
Allyl Alcohol 25.5% 74.5%
Acrolein ~100% ~0%
30 Acrolein dimer 39.1% 60.9%

I3



723% Acrol ein -100% - 0% Acrol ein di mmer 282% 71.8% The extract al so
contained 1,8 wt% water, JO The concentrated AA distill ate contai ned
63.7 Wt % AA, 31.7 %water, 10 ppm DBP, with the bal ance bei ng ot her
or gani cs comfoHdR78hat co-extracted with the AA. The DBPTHERMW0SHE100
were nearly pure, containing traces of AA, 100 ppminhibitor, and
1000 ppra uriEleekeacaelsd oty eABAvans. t he extui ction sol vent 15A
sinmul ation was run substantially the :a as Exanple 9, except that

nmet hyl benz BZ ) e extracti v ..o Becau VBZ .i
denser thanol%ét"@ﬁgcen??’r%] ggtdt‘ ‘E\f“ﬁr"o’t’t@@ﬁs ‘éﬁg “ﬁ‘%‘k%!—g’o%fl LHAFT %ﬁ? 3?’?‘3‘@%}6\3
the sanme as Wlﬂl tEes amlce bé;ﬁg othef GHphficsonHotnyR Mlat co-agtierU svifhakel A0 Thae
extractor of 1: ght was used,, The ETTAﬁgoﬁ\{ﬂaCt y{t@@{lsent E(? a
vacuum di st |MB§PPW%WFIGHFPIMW qerjaiging 791 pok oy jnhiditgy gad 2000
20(i ncl udi ngyphfigaieenei@nser and reboiler), with the feed on the 6

t heoreti cal stage fromthe top. :30 At these conditions, the
partitioning of the conponents bet ween the extract and the aqueous

raf fi nat e wa¥hilsthe prepephanventisrthas becrEIcRieb Witk respst PRASBURYE0, 9%
Acetic. AcCi %ﬁﬁ)o&%eﬁ{s%éﬂfﬁtsrs%{gﬁerﬁ%ﬁa‘t\ﬁﬁrﬂérghst other ¥ UM modifications of

this invention will be obvious to those skilled in the art. The appended claims and this
invention generally should be construed to cover all such obvious forms and

10  modifications which are within the true spirit and scope of the present invention.
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extracti onwhergin the inprovenent conprises using as the extraetant
an organic a¢Rd or ester or mxtures thereof with a nelting point

bel ow 10 C. a normal boiling point between 190 and 2800 C and a

Hi | debr and, s i1 Ly F -3/2 2.
The net hodz'o?h‘%f}]ﬁ{[ﬂ&hf f&%é@ﬁﬁ%ﬁiﬁ%ﬁéxﬁg%g slé'léctgtg:foggr{ tég%?(gl m t he
group cons¢@isistigg of 2281 hytanbxaidynetlad ibdnzowes, byhlyl bansaated neaktyds
benzoate and m xtures thereof. 3. The nethod of claim1l. wherein

sai d car boﬂ‘?ﬁoé acids are selected fromthe group consisting of
acrylic acid, acetic acid, propionic acid, butyric acids, netbacrylic
acid and m, x t her-eof J L.aimJl Il '

2l dehydes & i ERURE i P RalE R AL pfUShE IR iR
acet al dehyegesistieg bbadrolieiadid, feevpiograsbyidecidybutyyic atidehyetdacrylic acid
crotonal dehyde, 3- bhutenal, and m xtures thereof. 5. The nethod of
claim | fufitdeptesadiereding addi ng pol ymeri zation inhibitors to the
extrac Lain, 6, The nethod of claim 1l wherein said aqueous sol ution
conprises )e han .about 10% hy. wej f | j [.ds
and/ or ach(‘)‘I Zlﬁ%%negj.()d'ﬁggpaﬁ%ﬁ hvg%gglfn\,%ldgﬁmfiﬁ}%dﬁi%?a gFI%@tég?%He{xh%rgg%pant to
aqueous so¢disisting bAdrolelrs atdtaldelaieumethalbrolein, lprésioadidetydd, budyrhldeityde,

wei ght ,
J crotonaldehyde, 3- butenal, and mixtures thereof.

5. The method of claim 1 further comprising adding polymerization inhibitors to the

extractant.

6. The method of claim 1 wherein said aqueous solution comprises less than about

10% by weight of said carboxylic acids and/or acrolein.

7. The method of claim 1 wherein said extractant to aqueous solution ratio is from

about 0.5 to 1 to about 4 to 1 by weight.
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