
WO '010/PCI7US2009/055 tOO METHOD OF RECOVERING CARBOXYLIC ACIDS FROM
DILUTE AQUEOUS STREAMS BACKGROUND OF THE INVENTION 1. Field of the
The present invention relates to a method for recovering carboxylic
acids from dilute aqueous streams by extraction with high-boiling
organic acid or ester solvents and concentration, More particularly,
the present invention relates to a method for recovering acrylic acid
from dilute acid. water streams in processes for the manufacture of
acrolein or acrylic acid. 10 1 Discussion of the Prior Art Both
acrolein and acrylic Acid (AA) are conventionally produced by
gas-phase catalytic oxidalion of propylene. There an also reports
Iiterature that with suitable catalysts; propane can he used as a
feeds propylene, 15In acrolein manufacture, the reaction is typically
carried out in a single-stage reactor, optimized to selectively
oxidize propylene to acrolein, with a minimum of bv products.
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 acrotein in the first stag (as in
acrolein manufacture), and then 26further 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, allyi alcohol, acetic acid, propionic
acid, and maleic acid. 25 in AA manufacture, the aqueous AA stream
keying 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 colt  WO
20101027879PCTIUS2 aitl Because of the relatively high water content,
and the fact that AA l'om)s azeotropea e, the aqueous At stream
leaving the absorber typically % AA; at stand-atone manufacturing
sites is handled as a svaste"klthough. dilute in AA, the
concentrations are sufficiently highto make it impractical to neat
the wastewater by relatively tow-cost means such as biological 



treatment. or wet-air oxidation. Thus, the AA wastewater is typically
sent to tin incinerator, Operating the incinerator requires a large
amount of fircJ. owing to the large amountresent, relative to the AA.
Thus, handling and incineration of the dilute AA stream represents a
significant operating expense in the manufacture of acrolein. While
in pnnetple the aqueous AA could be transported to an off-site AA
manufacturing facility for recovery of the AA, the dilute AA
concentration makes transportation costs prohibi lathe ease of
acrolein m^Id be desirable to separate and recover AA. from the
dilute wastewater stream, yielding an AA matcentrate. and an
AA-depleted wastewater, The AA concentrated could be transported
economically to an off-site AA manufacturing facility, for
puriflcatian of the AA into a. commercially valuable product. The
AA-depleted wastewater may have a sufficiently low concentration
20residual organic compounds, so that it can be feasibly treated by
less expensive .0103133 than incineration, e.g. biological wastewater
treatment or webah oxidation.                      a, it would be
desirable to separate the AA from the water in crude AA exiting the
bsother, Reducinc, the water loading in the. crude AA sent to
purification reduces the energy requirements and ()psis in the
distillation train, The prior art describes various cxtractionbase.d
processes for separating carboxylic acids, especially AA, from
aqueous streams. However, most of these involve solvents 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
cartox).die acid from the solvents generally requires complex and
energy-intensive distillations. As the typical solvents generalty  WO
2010/027879PCTILIS2009/Ct55100 are boiled overhead, the Cathetiaken
as'posing them to high temperatures that can degrade the product, hi
order to avoid taking the cathoxyik acids as bottoEn streams, the
alternative is to use solvents which are less volatile,bighboiling,
than the carboxylic acids, as the carboxylic acids ate boiled
overhead, and the solvent generafly b taken as the bottoms streams.
The fording tendency can be further mitigated by reducing, the
pressure of the distillations, and for the addition of polymerization
inhibitors to the distillation in. This is well known in the art.
Prior eat related to Acrylic Acid separation using, ]owvoIatil.ity
solventss the 10 endowing: US Patent No. 333't,O91 dseloses the use
of 06 --- 022 fatty carboxylic seids as extraction solvents for
separating 0 and 04 carboxylic acids, including AA, front &penes
solutions. It describes the use of isoottanok acid (i.e. 2-triethyl
heptatittio acid), aiming others, as the solvents, Example 5 teaches
the use ofacid to extract AA from a 1.135 wt% aqueous solution, with
a 1:9 solvent aqueous volumetric ratio. Example 1 used a :1 solvent :
aqueous feed ratio, where the aqueous contained 0,864 wt 1.'4: AA,
and achieved an AA recovery of 54% to the extract. US Patents Nos,
6,166 6,555,707 disclose the 



-thylpyrrolidone) or other organic adds such 2-ethylhexanoic acid as
an    orptiofl solvent 10 MMOVe. AA from hot gaseous streams. The gas
stream containing non-absorbed components is condensed into an acid
water stream which is generally incinerated.    1..15I Patent No.
6,281,386 discloses of the use of high boiling solvdits, spcciflcali
25claiming heavy solvents that are aromatic compounds with normal
boiling points between 2600 and 380* C in the purification of acrylic
acid, SUMMARY OF THE INVENTION. 02 satomted and/or Cl, and/or 04
saturated araVor nasaturated mono carboxylic acids, especially
acrylic acid (AA), are recovered from dilute aqueous mixtures by
liquid-liquid extraction with a solvent oompnsmg an organic acid or
ester or mixtures thereof with a melting point below 10 C, a normal
boiling point between 190 and 2SO 0, and a Hildebrand solubility
parameter between 8 and 3.!cm. The majority of carboxylic acid is
transferred from the aqueous stream. into the separate 5 solvent
phase. The carboxybthen concentrated preferabiy by vacuum
distillation, whereby the carboxylic acid is distilled out of the
high-boiling solvent, yielding a concentrated solution of carboxylic
acid, which may or may not contain water and/or other lower boiling
organic species that were co-extracted into the. solvent:, The
solvent, separated from the extract may he cooled and re-used for
10additional extraction, Edymerization inhibitors may be added to the
carboxylic aaid- solvent extract and/or at selected points in the
concentration steps, to prevent the undesired polymerization of the
carboxylic, acids that can occur at high liquid concentrations or
when subjected to heating. The extraction and/or the concentration
steps may be carried out as either batch or continuous operations.
The carboxylic acid 15 can be pacified from the concentrate by
conventional means, e.g, those methods ely practiced in the
commercial manufacture of high-purity products such as 'd BRIEF/ OF
THE DRAWINGS      Figure 1 is a plot of AA recovery sus FHA: Aqueous
Feed Ratio for Examples 2-7. 20 Figure 2 is a process flow thieet for
Example Figure 3 ia a plot of AA receical Extract:on 8th8. 4 is a
process flow sheet for Example 9. DETAILED DESCRIPTION OF THE
INVENTION 



The preseM invention is directed towards a method to recover and
concentrate 02 25saturate/3 and/or 03, and/or 04 saturated and/or
unsatuit mono carboxylic acids, especially acrylic acid, from dilute
aqueous solutions, More. particularly, the present. invenlion is
directed toward a method to recover 02 saturated and/or 03, and/or 04
saturated and/or unsaturated mono carboxylic acid from wastewater
streams, as a concentrate that is compatible with established
carboxylic acid purification systems,  WO 2010PCTIUS20091055100
the resent invention is &rected towards a method to inaxmize the
water removal from aqueous 02 saturated and/or 0, and/or C4 saturated
and/or unsaturated mono carboxylic acids, espethaltly acrylic acid,
to minimize the energy requirements for the down-stream purification
of the carboxylic acids. The method of the present. invention
achieves desired C2 saturated andlor C3, and/or 04 saturated and/or
unsaturated mono carboxylic acid recovery and concentration at high
overall itritwerics of such carboxylic acids:, i.e., minimising
losses to separation inefficiencies and formation of decomposition /
degradation products, leitiod of the present 3.T.Pt'on C2 saturated
arid/or C3, and/or C4 saturated 10unsaturated mono carboxylic acids,
especially acrylic acid (kA), are recovered from dilate aqueous
mixtures by liquid-liquid extraction with a solvent comprising an
organic acid or ester or mixtures thereof, with a melting point10' 0,
a normal boiling point between 190 and 2800 C, and a Hildebrand
solubility parameter between 8 and II cal '12 cm"In the extraction,
the majority of the carboxylie acid 15is transferred from the aqueous
stream into the separate solvent phase. The solvent phase containing
the carboxylic acid is then concentrated by distillation. The
carboxylic acid is distilled out or thesolvent, yielding a
concentrate, solution of carboxylic acid, Which may or may not
contain water and/or other lower boiling organic species that were
co-eximeted into the solvent. 20The carboxyl1c. 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, se tared from the extract may be cooled and re-used for
extraction.    The ottrixixyini acid can be purified from the
concentrate by conventional means, e.g. 25those methods widely
practiced the commercial mantrfacitire of nigh-purity products such
as acrylic acid. The extraction and/or the concentration taps may he
carried out as either batch or continuous operations. The extraction
unit may be either a co1uinn4pe unit, or series of discrete mixers
and lthaid-Equid separators, or eentriftigal-tnie 



30extractors, The colitountype units are preferred, and may be of any
of the  configurations known to those skilled in the art of
loaid-liqrtid mina:non. The extractor may be operated as either
aqueous-phase eta:MEI:60E3S solvent dispersed, or solvent-phase
continuous / aqueous dispersed. The solvent extraction is preferably
carriedotimer-eurret quid- liquid extractor column configured to
provide the equivalent of 3 or mote theoretical stages of contacting.
The extractor column may be of any suitable configuration known to
those skilled in the an ofliquid-liquid extraction. The ratio of
solvent to aqueous feed 1/19 r be inure or less than 'the examples
cited, The preferred tango of solvent; aqueous2:1 by weight. It is
10clear to those skilled in the rat ofliquid-liquid extraction that
the solvent aqueous thod ratio required is dependent on the
coneenitation of carboxylic acid in the aqueous feed, the number of
and configuration of extraction stages, and the desired % recovery of
the carboxylic acid. The extraction may be carried out at
temperatures between the freezing point and 1$boiling poim of aqueous
phase at the operating pressutu of the extractor. Since the ts have
low volatility, it is desirable to operate the extraction near
ambient pressure, to minim_ The preferred temper 'red design pressure
and associated equipment cost. the extractions represent a tradeoff
or optimization  between higher tempePatiires, which facilitate
easier phase separation, and lower :2(temperatures, which favor
higher extraction efficiencies and reduced solvent losses due to
solubility in the aqueous raffinate. When the extinctions, ate 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 temi:ticiature. 25The
preferred carboxylic acid extraction solvents are 2-ethyt hextinoic
acid (E1-1A), dibutyl phthalate OW), methyl benzoate IMBZ), ethyl
benzoate (EIBZ)" 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
vacut ftactional distillation, most preferably at the deepest vacuum
consist-in 



WO 20101027879pur1uS200914554{K?         condense the carboxylic ac;
d-rtch distillate using convenient and inexpensive cooling media, e.g
cooling water or air cooling. AA and other unsaturated carboxylic
acids are reactive and thermat12, monomers, They readily polymerizes
spontaneously at high concentrations (Wei at      nt conditions,i at
lower concentrations when subjected to moderate heating, It is normal
practice to add polymerization inhibitors to processes and liquid
streams oaritaining .AA or other unsaturated carboxylic acids.
Severales of inhibitors are widely used. The most commonly used
ixthibitors require the presence of low concentrations of oxygen to
"actinhibitors, In the absence of oxygen, AA 10or other unsaturated
carboxylic acids can, even with the inhibitor present Ii" other
inhibitors are availstive, even in the absence of oxygen,
Polyinerinrtion ittbibiMCo those skilled in the art of unsaturated
carboxylic acid purification, may be added to the carboxylic
aCidsoive3lt exmact andior at selected points in the concentration
steps, to prevent the undesired polymerization of (unsaturated)
carboxylic acids (arch as AA) that can occur at high liquid
concentrations or when subjected to heating, When polymerization
inhibitors are used, it is preferable to use the class of inhibitors
that do not require the presence of oxygen to be active, simplifying,
the inerting requirements to ensure that the vapors do not become
flammable mixtures, In a preferred embodiment of the invention the
carhoxyne acid to be recovered. Is acrylic acid (AA), especially
where the AA is produced by the oxidation of propylene or propane to
acrolein and its subsequent further oxidation to AA, and the solvent
is selected from PHA, DBP, ItABZ, or ERZ, The extraction is carried,
out in a 25continuous countercurrent liquid-liquid extractor with at
least three theoretical extraction stages, acing at least: 1:1
solvent aqueous feed by weight. The extraction is most preferably
carried out at a temperature between 35' and $t, C, to facilitate the
rapid separation of the two liquid phase& Ther in of the recovered AA
is accomplished hy fractional distillation. The AA concentrate that
is produced as the 30overhead distillate product is sent to an AA
purification fciiity The sobstantially AA-free EldA bottoms, product
from distillation is cooled and recycled to the extractor. A
fzedthottoms heat exchanger is used to preheat the distillation feed
and  



WO 2010142781,PCTI1JS2009.10S5lan pre-cool the recovered ERA, to
reduce the heating requirements for distillation and cooling
requirements for El-IA recycle.   Jo another preferred embodiment of
the invention, t e concentration the reeDy carboxylic acid is
accomplished by Tractional distillation tinder vacuum, wherein the
5possibie, consistent with the ability to
condenseconcentrateddistillate product:: using low cost cooling meant
such as cooling water or air cooling, This serves to minimize the
temperatures throughout the di5fillation, allowing the use of
lower-temperature heating media; as well as minimizing the likelihood
of thermal degradation or 10polymerization, In an alternate preferred
emixtdinuent of the invention,AS earboxylic 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 acrolefis retacticm. The xis:sedan solvent is ERA.
AA extracted into the El-IA 15solvent is separtded and concentrated
by vacutim, distillation. The AA concentrate resulting from
extinction of acroleimprocess wastewater contains substantially the
same impurities as AA made by well-established ocanittercial practice
of 2-stage oxidation of propylene, to acrolein, which is further
oxidised to AA.. Renee the. AA concenthete is similar in composition
to the crude AA made in AA production 20 facilities, and may themfore
be readily blended with normal mid AA for purification to yield
bigh-purity AA. In an altemate embodiment of the invention, the
carborylic acid is from conventional AA manufacture by the oxidation
of propylene,   selectively produced in a gas phase reactor, and
recovered front the reaction gases by absorption into water. The
extraction solvent is ERA. AA extracted into the ERA solvent is
separated and concentrated by vacuum distillation. If the extraction
and concentration steps arc carried-out under conditions that
MED6XEliZe 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 ptutifying 30
the AA, competed to the conventional A pusibeation. Methods Such as
multi-coluims extractive distillation,  In an alternate embodiment of
the invention, polymerization inhibitors are added at suitable points
in the process, e.g. to the extract prior to being sent to the
concentration (distillation) equipment; at the inlet to the
distillate overhead condenser; etc. If the inhibitors (e.g. Tarmacs)
require that oxygen be present to activate the inhibitor, oxygen-poor
air may be admitted into the concentration equipment, provided that
the vapors are maintained at oxygen concentrations below the
flammability limits of the solvent, It is most preferable to use
inhibitors (e.g. pbenothiazfac) that do not require the presence of
oxygen to be effective; this allows the concentration equipment to be
operated without the introduction of extemat 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 15invention is applicable to other carboxylic acids,
e.g. acetic acid, propiorde acid, butyric acids, methaerylie acid,
etc. In the examples below, single-stage extractions were pertained
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 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. EHA As The Solvent ..xtractiQr1 PrCUT Actoid 81  LiSin
The aqueous AA solution was a wastewater stream from an aemlein
manufacturing process containing the following (compositions given in
weight %; the balance is water). Acrylic Acid7.23% Maleic acid1.05%
30Acetic Acid136%   Ally1 Alcohol 0,07% AcreLein 



0,06% Acrolein dinner 0.04%  The solvent used was 2-ethythexanoic
acid from Alfa Aesar. Irdiai 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' - 500 C allowed the two liquid phases
to sepande 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,     Aqueous AA solutions, 10 wt % AA in dist:Hated
water were contacted with BHA solvent, Single-stage extractions were
run at approximately 50 C. Six El-IA: Aqueous feod mass ratios were
run, ranging from I I to 9 :1, The partitioning of AA between the
resulting 2 liquid phases and mass balances were determined. The
results 15are shown in Table 1, and plotted in Figure 1. Tal le I
Example 2 3 4 5 6 7 EHA   



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



97% Extraet        In ice le'1.1)keS, the pa:a:less conditions and
material balances were :16:At:in:nod by Gomputer aim:dation, :snug
the Aspen, Pius pmeess simniator, with the nemsandom twothquid
(NICE,) thermodynamic model ased to calculate mixture amoestles,
cerapoocar septhations, ere. Ine NRTI, cernirament binary ;nth
para3netera wmo based on values regressed from literature and
experimental data, etheze avallabic, and mediated uslrte, the Aspen
'Per:per:' eomponem estimator (band on "IlNll'AC troup contribetion
method' fbr binary ?";:z for 'salch data was 31or available,  PCTI
U82009/055 WO C  At ext ction from aorQcm irOCCSS of contacting the
wastewater stream of Example 1 count  cununtly within, an extraction
colimm providing styes& theoretical stages of contactitg. The column.
operating at ambient pressure. The simulation had the. wastewater fed
to the top of the column, and the ERA solvent 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.
The wastewater feed stream was at 1200 F; the ERA solvent feed
Wmpenthire is 120 F. The process flowsheer is    icted schematically
Figure 2et of theoretical extraction steges was 



varied, limn 3 to 10. The % recovery of acrylic acid (acrylic acid
extracted from the feed into the advent extact) vs, the number of
theoretical exhaction stages for solvent to feed weighios of 1;1,1
.5:1, 2;1, 2,51 and :1:1 were run.. The results are shoivii in Figure
3, grunpic 9. A A coneontrition by vacuum ChstI)IaUCm from the  ERA
rec,:ole to extraction A sj3mfla on was run of contacting the
wastewater stream of Example 1 counter -currently with filik-rich
solvent, in an extraction column as described in Example g, provided
with the equivalent of 6 theoretical stages of contacting, The
wastewater was fed to the top of the column, and the ERA solvent was
fed to the bottom of he column. The solventoieh extract exited the
top of the coiumn, 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 ERA cx et was sent. to a
vacuum distillation column,ided with 5 25theoretical stages
(including the condenser and mhoiler), with the feed on the 9th
thernetird stage from the top. AA, water, and other co-exusicted
components would go to the overhead distillate product, while the
substantially AA-free ERA 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 maintainppm inhibitor in the
:30concentrated AA distillate; The column. operated at a 1.75 reflex
ratio. The overhead ressure was 100 tort The feed to the column was
pre-heated by erossachtmging  01PCTTUS2009/0551{30 with the hot
bottoms. The ETIA harlotith' cooled to the extraction temperature of
Example 8, and recycled to the extractor.Malre-up ERA solvent, to
compensate for the amount saturating the aqueous raffinate" was
added, to maintain the desired solvent ratio, The process flowsheet
is depicted schematically in Figure 4. At these conditions, the
partitioning of the components between the extract and the aaueous
raffinate is as follows: ExtractRaffinate Acrylic, Acid.97.2%211%
Nialeio Acid:26.4%73.6% Acetic Acid79.6%20,4% 61.894
Acrolein-100%traces Ac.rthein dimer35.5%64.5% 



The extract also contains 1.6 wt% water, The concentrated AA
distillate exint:this 60 wt% AA, 33.3 94 water, 10ppan DIA, with the
balance being other organics compounds that co-extracted with the AA,
The ERA bottoms is nearly pure, containing 1000pran maleic acid, 3
ppm AA and 135 ppm inhibitor, Example 10: DEP aS the extraction
solvent, 20 A simulation was run substantially the same as Example 9,
exceutibuty phthalate (DEP) was the. extrefetion tiolvent. Because
DBP is denser than w o the top of the extractor, and the aqueous
layer was fe bottom at the extractor; the extract was drawn from the
hoitom of the extractor, and the raffinate,: was drawn from the top
of the extractor. A ratio of solvent : aqueous feed. to the extractor
of 1.4:1 by weight was used.. The ELIA extract was sent to a vacuum
distillation COli131M, provided with 7 theoretical stages (including
the condenser and reboiler), with the feted 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:  WO 2010102779 Extract PCTIUS2009/0.55104 Raffinate Acrylic
Acid 99.3% 0.7% Malcic Acid 28.2% 71.8% Acetic Acid 56% 44% Allyl
Alcohol 273% 



723% Acrolein -100% -0% Acrolein dimmer 282% 71.8%  The extract also
contained 1,8 wt% water, JO 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 ppra unaleic acid. ENampleMBZ as the extuiction solvent 15A
simulation was run substantially the :a as Example 9, except that
methyl benzoate (N1BZ) 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 ETTA extract was sent to a
vacuum distillation column provided with 17 iheoretical stages
20(including the condenser and reboiler), with the feed on the 6
theoretical stage from the top. :30 At these conditions, the
partitioning of the components between the extract and the aqueous
raffinate was as follows: .ExtractRMIInale Acid08,2% 39.1%60,9%
Acetic. Acid28.9% Alcohol25,5%74,5% Acroloit:-100%-0% 



Acroldn diner39.1%60,9%  The extract also contains 4,8 wt% water. The
concentrated AA distillate contained 47.6 wt% AA, 481% water, 900
pprn ivIBZ, with the balance being other organics compounds that
co-extracted with the AA. The MBZ bottoms were nearly pure,
containing 997 ppb AA, 250 ppm inhibitor, and 2000 ppm maleic acid.
While the present invention has been described with respect to
particular embodiments thereof, it is apparent that numerous other
foams and 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,  What is claimed is:  1. A method for separating
C2 saturated and/or C3, and/or C4 saturated and/or unsaturated mono
carboxylic acids and/or aldehydes from aqueous solutions by
extraction wherein the improvement comprises using as the extraetant
an organic acid or ester or mixtures thereof with a melting point
below 10 C. a normal boiling point between 190 and 2800 C and a
Hildebrand solubility parameter between 8 and 11 cal 1/2 ern -3/2  2.
The method of claim 1 wherein said extractant is selected form the
group consisting of 2-ethyl hexarmie acid, methyl benzoate, ethyl
benzoate and mixtures thereof.  3. The method of claim 1. wherein
said carboxylic acids are selected from the group consisting of
acrylic acid, acetic acid, propionic acid, butyric acids, metbacrylic
acid and mixtures thereof,  4. The method of claim I wherein said
aldehydes are selected from the group consisting of acrolein,
acetaldehyde, metbacrolein, propionaldehyde, htityraldehyde,
crotonaldehyde, 3- butenal, and mixtures thereof.  5. The method of
claim I further comprising adding polymerization inhibitors to the
extrac Lain, 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 I to about 4 to 1 by
weight, 


