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The pr esent i nvention relates to the 5 purification of acrylic
aci d. wo g3y route for the_synthesis of acrpﬁ-i-/spng-;/mgiz used
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French Patent %B 1, 558, d| Scl oses . a pr ocess whi ch consists in
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The processes for the purification of ‘this

20 reaction gas which are described in the literature
consist in condénsing this mixture and in extracting

the organic compounds by countercurrent washing using
water or heavy solvents. _
Processes using an absorption with water

25 exhibit the disadvantage of extracting in a not very
 selective way virtually all the organic products
present in the gas mixture. The purification of the
aqueous solution thus composed requires difficult and
expensive separations by distillation and/or

30 extraction. |

French Patent No. 1,558,432 discloses a process

which consists in absorbing the organic compounds
present in the reaction gas using esters of aliphatic

or aromatic acids with high boiling points or tributyl

35 or tricresyl phosphate. on conclusion of this
absorption stage, the 1light products (acrolein,
formaldehyde) are removed at the top of a first
distillation column and a second distillation column
makeg it possible to obtain, at the top, a more
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- 2- concentrated aqueous acrylic acid solution than in the prior

art. However, the subsequent purification of the sol uti on obt ai ned,
which still conprises acetic acid and water, still requires expensive
separations. 5 The process di sgl osed in French Pat ent

No. 2,002,126 introd t t f . of
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No. 2,146, 386 closes t he us hObIC sol vent haV|n a
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mxture forms @erivatives recycled in the absorption stage.

20 An improvement is introduced into the process
using an extraction with the help of heavy hydrophobic
solvents, such as - disclosed in French Patent No.
2,146,386, German Patent No. 4,308,087 and European
Patent No. 706,986, which makes it possible to obtain,

25 on conclusion of the extraction stage, an anhydrous
solution which has been freed from a substantial
portion of the light organic products which constituted
the initial gas mixture (acrolein, formaldehyde, acetic
acid), thus substantially facilitating the subsequent

30 purification of the acrylic acid.

French Patent No. 2,146,386 discloses the use
of a hydrophobic solvent having a boiling temperature
greater than 170°C at atmospheric pressure and a
viscosity of less than 10 cSt in a temperature range of

35 30-80°C and in particular the use of a mixture of
diphenyl (DP) and diphenyl ether (DPO) as absorption
solvent, with in particular approximately 25% by weight
of DP and 75% by weight of DPO. This mixture forms a
eutectic (at a concentration by mass of 26.5% of DP and



eutectic (at a concentration by mass of 26.5% of DP and '

- 3- 73.5% of DPO) which exhibits the advantage of having a | ower
solidification point (S = 12[err]C) than DPO al one (Mp. = 27[err] Q).
It is well known that the distillation of 5 acrylic nononers and in
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t he plant. the distiblatédncestadds s Coppobhnds) tyGecamly uBegterfior

No. 4, 308, 087 di,sC o] n ti -q;%;:-q;gg:)os&gc f

t he eutect |9§ m'qu}?lugr m%ﬁéaﬁgw ?92§§Q§1ﬁggéf |er%>t1ha¥féht aJ1 ate (DI\/PIS, at
a content of 0.@stohydrogeipgpevergnt hyfromuiinene nkEhyd. ether — (p-

Eur opean Pat entyd¥ho:xiHh&&E di Seh0Ss8enbthifgfBe andX@afB! Rferivet itéés of
the DP + DPO eutecti ¢ m xtyre and ﬁf a r?lxtur of 80%b¥ weLght of this
bi nary + 20% by*B0 degiyptiyespyet the t 1°G|§F”§>?ﬁ‘§&%ﬁ es BQth'DNFpr
exhibit two majdsmpounds seivianhdgesso grolpB,i srmapldedined,essr heychmethidi c

t han the m xture. In the presence of 10% by wei ght of

+ DPQ
acrylic 3?55 % t he sol vent (conditions approximting to the
‘process), the sol ubilitinofheatrampheshefDPrenphOPatent Mot 18 cl4&, 386,

appr oxi mat el y Qﬂ%g6£th§i9g£’iﬁgai9§& is phenothiazine. Unfortunately,
the'application of the process described according to
this patent results in the distillation equipment being
20 fouled by polymeric impurities, which finish by causing
blockages of the plant.

To  reduce this problem, German Patent
No. 4,308,087 discloses the use of an absorption
solvent composed'of the eutectic mixture of DP and DPO,

25 and of dimethyl phthalate (DMP), at a content of 0.1 to
25% by weight in the total mixture.

European Patent No. 706,986 discloses, in these
examples, the use of the DP + DPO eutectic mixture and
of a mixture of 80% by weight of this binary + 20% by

30 weight of DMP.

The mixtures using DMP -exhibit ‘two major
disadvantages:

- DMP is markedly less hydrophobic than the DP + DPO
mixture. In the presence of 10% by weight of acrylic

35 acid in the solvent (conditions approximating to the
process), the solubility of water in the DP + DPO

- mixture is approximately 0.1% by weight, against
approximately 4% for DMP. Now, the presence of water

in the process is inevitable, since this impurity is



approximately 4% for DVMP. Now, the presence of water I n the process
Is inevitable, since this inpurity is '

-4- generated in the initial oxidation reaction of

propyl ene, resulting in acrylic acid. It-fgoliows that ~ the flow

récovered at the ﬁ;ﬁ btion | u bot ric n_wat and
in acetic acid si ce&tt‘ﬁ%égS i1 Wel er tr%@la%ffl?]}ﬁdgyl crggggglophe er.r
absorption of propykenéc vesulting hensetwihn-Cf aowsi wikclfioddopisi thiads

the subsequent puyrd dfﬁsw%cog&éddé\éaéxénaﬁgsrbglfg cg}Rth UEBELr 93 11

t he process disclosed In Frenc Pat ent No |ch scl oses
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esterification reacti results in a acrylirc aéid.
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the solvent, exi dssdBed!dt 2bhe yshel ysmbl &8s s6PPLUBdEcigin particul ar
t hose of the . esters famly. The process disclosed |n | acuna] Patent

No. 2,196,986, “wHith W19 RXIRIMRe Ohs "afShrpt BF 18 sSWPISE, &P héavy
car boxyl I ¢ est er shydwongs b nadildengreact ponntwinich eds tjaﬂﬁmaﬂ{aar e the a
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In a process as dfBkGsedePRLEr enthtPat @frylic’ acid to form the

corresponding ester (methyl acrylate). Besides the
20 additional difficulties related to the separation of
these impurities, this esterification reaction-
results in a loss of acrylic acid.
The same disadvantage, related to the side
reaction of hydrolysis of the solvent, exists for all
25 hydrolysable compounds, in particular those of the
esters family. The process disclosed in [lacuna] Patent
No. 2,196,986, which claims the use, as absorption
solvents, of heavy carboxylic esters having a melting
point of  less than 30°C and a boiling point of greater
30 than 160°C, therefore exhibits this same disadvantage.
Another disadvantage of the DP + DPO mixture is
the fact that it is composed of two different compounds
which possess a slightly different boiling temperature:
- DP: B.p. = 255°C at atmospheric pressure,
35 - DPO: B.p. = 258°C at atmospheric pressure.
In a process as disclosed in French Patent
No. 2,146,368 and German Patent No. 4,308,087, the
hydrophobic heavy solvent is recycled in the absorption
stage, after removal of the light impurities absorbed,



No. 2, 146%,':‘.?*3'68 and German Patent No. 4,308,087, the hydr ophobi ¢ heavy

solvent is gecycled in the absorption stage, after renoval of the |ight
i mpurities absorbed, _ _ _ -5-
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sol vent, preseff ¥‘P’F’s tusfl ithe sodventd wat er. Furthernore, sone
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whi ch are int r%umédcontl bnrowslshlng wiiltho wialte rdicat iyt alusmiladujmis t he

recycling the 20 so Nte 4l p Laogeqyite t he purging of
an zlm)unt ]g i nhi bi torg‘ﬁgt east tﬁrﬁg?é)% E%"ﬁgpiv\% Ptﬁ‘e qﬁsaé‘ﬁﬁ?%@% g into
the col ums. AZeRREARAPEY Ry aﬁﬂueloh@ efflyemithivlvkch $ fleighly pohluted
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aromatic 25 structure renders them only very sl y SO I n
water, this prB es’st%ys%g'é'\% il%f:er“ils waker . é‘ﬁ'%fﬂ&mrﬁor sqBer
renoval . constitidéatse¢cahdchr ages Srilgr élmegﬁﬁhrya\é%élmlé hfn hpav¥r,
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st age of these stabilizers, which are introduced continuously

into the distillation columns, the recycling of the
20 solvent in the absorption stage requires the purging of
an amount of inhibitors at least equal to that which is
introduced into the columns. As the majority of the
inhibitors effective in the purification of the
monomers sensitive to polymerization have an aromatic
25 structure which renders them only very slightly soluble
in water, this process by washing with water is not

suitable for their removal. .
The second process for the removal of the heavy
impurities, by distillation, as disclosed in French
30 Patent No. 2,146,386, requires two separate stages,
which are carried out after that of the separation of

the acrylic acid: |

¢ a stage of distillation of the intermediate heavy
impurities (with a boiling point between that of
35  acrylic acid and that of the solvent), in which stage
a mixture comprising the intermediate impurities, the
main one of which is maleic anhydride, is separated
at the top of a column. The main disadvantage of this
.separation is that, in order to achieve a sufficient



a mxture conprising the internediate inpurities, the mai n one of
which is maleic anhydride, is separated at the top of a colum. The
mai n di sadvantage of this _ separation is that, in order to achieve a
sufficient -6 - -6- purity of the
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exhibit the disadvantage, when the solvent used is a

20 mixture of DP and of DPO, of resulting in a gradual

enrichment in the heaviest compound (DPO) in the

solvent circulating in the purification loop, due to

the difference in the boiling temperatures of the two

constituents. In order to maintain a constant

25 composition of the solvent circulating in the

purification loop, in order to maintain a steady

absorption efficiency and a constant temperature in

the columns, it is therefore necessary to carry out

an addition of the appropriate amount of the lightest

30 compound (DP), which represents a complicated and
expensive operation. '

This type of disadvantage is even more of a

nuisance in the case of the use of a mixture of DP +

DPO and of DMP, as disclosed in German Patent No.

35 4,308,087, since this process amounts to adding a

third compound which has a different boiling

temperature (DMP: B.p. = 284°C).
e a stage of separation in the heavy impurities, in
which sté.ge the compounds with a boiling temperature



35 4,308,087, since this process anbunts to adding a third
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e prior art, the i_cant as .l ooked far_ o ro iC
sol vent s, i ch do not l@%lﬁ"t #h 'Pf"ﬁﬁflfrﬁg adfo° Eﬁ eﬂ%bsoﬁp}ﬁbon
of acrylic acichixlfhire is thathethisppligand mJ&quysolhelsflegjrptl g ngly
di scovered that, di eQJaw,u heE . 450 &he“;‘lﬂrcﬂ}g{ % tbSARi Olarl}f a
oo ydro I C so

m-xture of isomer as” ar Onat Ié vent for the
absor ption of g@@wdxfxg§Qﬁon from taking place when the outside

temperature is lower, heating the pipes, equipment and

=0

20 storage tanks carrying the solvent, before recycling in
the absorption stage. Due to the 1large amounts of
solvent needed to absorb acrylic acid, this
disadvantage can exhibit not insignificant investment
and energy costs.

25 Due to these various dlsadvantages, related to
the use of the solvents claimed in the prior art, the
Applicant Company has 1loocked for other hydrophobic
solvents, which do not exhibit these difficulties, for
the absorption of acrylic acid.

30 The Applicant Company has surprisingly
discovered that.ditolyl ether, in the form of a single
igsomer or of a mixture of isomers, used as aromatic
hydrophobic solvent for the absorption of acrylic acid,
improves the separations of the impurities present in

35 the reaction mixture. In addition, it transpired during
the experimentations that some phenolic stabilizers,
which are lighter than this solvent, exhibited a better
polymerization inhibiting activity than the inhibitors
disclosed in the prior art (such as phenothiazine in



I nproves the separations of the inpurities present in 35 the reaction

m xture. In addition, it transpired during t he experinentations that
sonme phenolic stabilizers, which are lighter than this solvent,
exhibited a better pol yneri zation inhigiting activity than the

I nhibitors disclosed.in.th rio # h a he | azj ne |

- 8- Fr enchF¥BRF8Nt %aﬁt?nt 231‘36, 3 6?%%,§3§%Séddﬁr?0n$8&¥%gé%. these

conpounds can bempblindiseciny beerefifdd;ient ly stempeed ate a singdeestiage two

'stages, wth ”:ilﬁsltgta?r gl a‘#\ﬁoheéf’ﬁ/é' es, GHEWUMR LRirerfielllat &St BBAVRLI NY
| ess expensive™in erns o ener.gyg.' . Generally, the use for the

absorption of compgundsic thig GHNGlE oBRBEC Reinieht L8S8o| FRRRSIYE h 1

boi l'i ng tergaerg@ﬁng g@e@h@&g&han 260[err] C, preferably in conbi nati on

with a puritication of this mnoner in the 10_ presence %{) gol merizatd on

i nhi bitors which are | CeRE&A11Y, { Hhe t NS0l FOT | keBPY Fﬂ%?‘%es he

separation of aecryllhe i&®idi idfeshydrophobic ardmatsit] sollveatserwitht ke

present inventjon.is therefore first a process faqr t L ficatis of
15 acrylic abF’&hB@t FHERETPILR 2 8% ttieE %Q?laa?isgnc’o%‘ rgf‘é%;r‘%%gl élglg,
accordi ng to weombitat iaer With aai gurificatéptr aft dthi®y mowemer cinr &hen se
washi ng of. t he i_an 1.0 : h h 0 '

16 pé:'%lg%g'xc% of q%ﬁ%éﬁﬁéﬁ%% y?fs ﬁﬁigh. ¥eEORRGMter

absorpti on vent an pur C Ic acid is recovered 20
from the sol thiaon thdt sPhwenten maxkedllsi dmprevest ihe sepaxatiehi &f

stage, charact hieZqehdutifthals use i s made, as heavy hydr ophobi c
absorption solvent, Of at |east one hydr.ophobi ¢ _aronmat i c coggound
havi ng: - a boi | i n@hsoi HPIRCETTREEREr PE 1S RESSTHT biPWEBHIFE 18 260

and 380[err] C, tpietfedicaldl y fiaisteen 2Ppronetss32@oar r e purification of
STt Ly g RS = g0l SRS B0l ki, SREMEEROY O | oo
range of 30- 80jpaopyler?) accordinhe toydmiyiiedbi ¢her omeyd ico e i
chosen in , R 1;1; OB LNOSE L LPERSHILE dwh¥ni g Benehdl reactidnul ae
(1) or (1) gases with at least one heavy hydrophobic absorption '
solvent and then the purified acrylic acid is recovered
20 from the solution obtained on conclusion of this
extraction stage, characterized in that use is made, as
heavy hydrophobic absorption solvent, of at least one
hydrophobic aromatic compound having:
- a boiling point at atmospheric pressure of between
25 260 and 380°C, preferably between 270 and 320°C;
- a crystallization temperature of 1less than 35°C,
preferably of less than 0°C; and
- a viscosity of less than 10 mPars in a temperature
range of 30-80°C.
30 The hydrophobic aromatic compound is chosen in
particular from those represented by the general

formulae (I) or (II):

R | R




[err] -O- I n which: - '
Rl err] represents hydrogen, (ferr]-Cerr] alkyl or cycloal kyl; - Rerr]
represents Clerr]-Cferr] alkyl, cycloalkyl, -ORerr] (with Rerr]
representing Cerr]- C[err] al kyl .or cycloapkyl), -OPh-(Rerr])-Rerr] 5
or -Ph-(R[errLﬁy%g (wwth Rlerr] and R err] each. independently
representing gen or Cerr]-Cerr] . alkyl) (Ph

representing a-p we\premmit@si)ydrogen, & -Cepadkyht orhgdcdgad kyd ;
Cerr]-Cerr] al ; S al 1Qnd t 4
represented by tg e era Te? rrru?a (1 ;H]é‘yil E@Ciogﬁ'kg'l ('ilﬁst?[ X d1

in which: 15 - IQ{%PF?S‘P%W%Seﬁx'scﬁfd-rliyde@’-’brcmje??:}kﬁbrrTOaPRyI(R )aﬂ%l

- Rerr] represengs C[z&{ldksﬂ-ﬁﬁr](vaiml R® and R® eacThema@p%@deﬁt
preferably made, fromthis glély of dltonI tg;e; form

singl e isoner TRTFEREHK ur SYFF I her sOTwhi ¢ hi bl"’f ¥ e 20

fol |l ow ng advantagspresentlng.alpuéﬁytbcsnutmeuB)Cno probl em of separation

by distillation t t ) the | i ght
products (mainly 2 r)reseﬁ cf%der? ’ab§o 1‘?21’1 g ri ppi ng stage and
of 25 t he hemthodmtzallnetheoroﬂow ng col ums; - very |ow

sol 1 di fi cajd on Al RholeS Hetlidehe M) tH \leral formily Prep) em of
col (? weat her.

crystallization in In accordance with a

particul arly advantageous errbodl nment of the present invention, the
purification 30 of the acrylic ac rrl‘ed out after the extraction
stage in the presence, when di SRI I x T i nvol @D, _
in which:
15 - R’ represents hydrogen or C;-C, alkyl; and

- R® represents C;-C; alkyl.

The choice 1is  preferably made, from this
family, of ditolyl ether in the form of a single isomer
or of a mixture of isomers, which exhibits the

20 following advantages:
- a single constituent (no problem of separation by
distillation); _
- facilitated separations of the light products (mainly
acetic acid) ‘in the absorption-stripping stage and of
25 the heavy products in the following columns;
| - very low solidification point (-54°C), which prevents
any problem of crystallization in cold weather. |

In accordance with a particularly advantageous
embodiment of the present invention, the purification

30 of the acrylic acid is carried out after the extraction
stage in the presence, when distillations are involved,
of a polymerization inhibitor or of a mixture of
polymerization inhibitors which is lighter than the
'absorption solvent, in particular exhibiting a

35 difference in boiling point of greater than 15°C,
preferably of greater than 20°C, with the said
absorption solvent. These inhibitors are also known



of a polynerization inhibitor or of a mxture of pol yneri zati on

I nhibitors which is lighter than the absorption - solvent, I n
particular - exhibiting a 35 difference in boiling point of greater
than 15[err]C, preferably of greateriphan 20C, with the said

absor pti on SOlﬁgg%ipggﬁE% 'ngéb'tQﬁ polyﬁgi%g%(%%gtLQHﬂ bi Pglgltors”

- 10 - herern l'igh imon i
Mention may beMentldpnasmayanpiees made,hess | |€gmmpleS| ndf bi these ollight

p+ met hoxyphenol ny, 2,6+ di-z te”obet |adkhoxypidesP! 2896-di-tert-butyl-p-
2,4-dinmethyl-6-tert- butS g enaol ﬁ/m OxXYP :ﬁe rocest' ?gr tH Y=°P

purification oFr8§P9IP§d 4aé#@3t§&éoﬁdﬁﬁ§t1h§tﬂﬂﬂbenﬁﬁvent|on is

furthernores advant egeousi-¥ceBar agder ird igudiflcation - of dhsbiMkation
is carried out, |_ a dis ?Pééatlon col um %%C;%g of, theflow t ai ned
Rn

at the bottomGFl 0 2C¢HEAERYradd ont EﬁlunH“Y WA ch EBFHﬁﬁmQEFyllc
acid is extracaddahyageunb&ycuhaeabwe&ezwashmnghak t he reaction gases

w th the heavy _ hydr [ al vent nt s,
conprising the heav@g %Q1S Jf?bc??on°§5¥§ént(%¥€’théldgslégagéi?ggégnaC|d
and -15 i mpur i tgaglgymn KrﬁBhl.yof thpufilowesbtagingd atbghe epttom of

{erer at uries O SRR Lhepabhabnoboati | (ALl dint Which cofhdl dishibbation

bei ng carri ed out under condi t1 ons SUC at a very pure acr Ic acid
flow is obtainedacid igt ¢Heraghedf byheCQunbeEgRERANEERSe Fashing aefd 20

being all owed to ﬂlﬁ&éé&&éﬁ‘%ﬁ%é Ofith the hE&vPOhyaPbHheWitr 8B1{BAL
colum (C3) is convey f eed thogghe | ower art of ﬁedlﬁtl||atlon

col um (C4)°T “f%%'l d&EBs Pl‘ﬂ’nncf’g‘p r§dR%of F a
pl ate situated b@&mxacﬁimnfsedvend(éhe aﬂkumﬂesbpedzacryhidIamidlahdln

mal ei c anq_ystdrl de %bq-}fl@fgét'es trﬁ% thaf‘g?“rlj ng. 4 enp ghures §ﬁ5!fl g(rj

bet ween that of ac alid e sald eavy solven
t he | i ght erte:mpemetlsreﬁrs;l gragyerothem sthatdofs agmyibitcuragid, thea

flowrich in acry dgalfd 3&i§ti§1§t§&h' bedngt dahe-illP ik un@érttasna%gaas(%

whi ch fl ow can advant ageously conveyed to the colum (C3);
- a flow conpri sigHfh hehakj & Mﬁﬁﬂ/ERﬂ%eﬂ?fg ignachdaftow is obtalned

at the top of the said column (C3), acrylic acid
20 being allowed to pass into the bottom;
- the bottom flow from the column (C3) is conveyed as
feed into the lower part of a distillation column
(C4), from the side of which column is drawn off, on
a plate situated between the feed and the column top,
25 a flow rich in maleic anhydride and impurities with
boiling temperatures situated between that of acrylic
acid and that of the said heavy solvent or of the
lighter of the said heavy solvents used as a mixture;
- a flow rich in acrylic acid is distilled at the top
30 of the column (C4), which flow can advantageously be
conveyed to the column (C3); and
~ a flow comprising the said heavy solvent (s) and heavy
impurities with boiling temperatures greater than
that of the said heavy solvent or of the lighter of
35 the said heavy solvents used as a mixture is
recovered at the bottom of the said column (Ca),
which flow is recycled at the top of the column (C1)
for the extraction of acrylic acid present in the
reaction gases,



impurities with boiling tenperatures greater than ' that of the said

heavy solvent or of the |ighter of 35 the said heavy solvents used
as a mxture is: recovered at the bottom of the said colum (C4),
which flowis recycled at the top of the qa wm (Cl) for the

extraction of lic acid _presen ga '
- 11- the g‘ﬁy ‘g hgﬁvgr o%’lY%og’m%bosorp IIS%%&;B'&S% ven F Sivent or
sol vent's bei ng s@dmmsndma:atg)vam deflimesh mlexve ofint he Co@t%f‘enpf the

I nventi on. resent £ Bekey; di ng the fl ow obtained at the bottom5 of
t he col um (Cl)p to {He “col urm the said flow can_advant ageously be

freed froma portion ofBafioye sepdinguhbel fdow iohfininedsatsths LOTEM | ¢

aci d and Vel hdt cb".ﬁﬁnﬁl()p(@lf) at60|tlH€"' ¢Shimn Wceh Carh@pga@ae flowas a
conventional distillation colum E’S p%r?vm th_a 10 bottom reboi | q:r as a

strippi ng col uG®™ e&dé(tanttﬁﬁe°usj-l¥ot fda §5eM(Fr PTet?lg
non-condensed Q:fé%ldualm Aight r eapuetiedeat, t Bachopasf SOt (aca:)d camd helr

combi nati on) fl b tt h t S

still conpri seé"’ag:tegia/lsl%t gﬁ"g ttal ni%df S?ef:é’ o gln)\/eye}?i {:Hméﬁe C e(Cl)

I n accordance \ast haspennrbntlemﬂaddldxmt:'sllﬂtim coluplnomslmgi)ruﬂhb t® t he
present inygnt ik om {é?ﬁéi%?wcﬂpt 3l n? &gﬁ%ﬁ% t 99 Afnt e OhtMhe

(C1), if appropri ate a ottom o (S1), 1s conveyed
onto a plate sihatdiam withhe gas (air,| G\RarthH3s oPrt ROCE neeg) 9A7 t he

operating mixt 3 Nte@bvéPEasaid e Uﬂ@ﬁ)( ) doilﬁ&f et@ij Yy eRosSeir
so as to obtain: at_the top, osed

predoni nant |y, cqmbinafiqndast Ty, GRSwefIRY, cbtaihed”at ot'rh%criiffl?c ofi d;
- the renai ndercdlam&g QSII})QSedhﬁ)cf:ht rm:iﬂe‘avy:omprlses acrytdepoawid; nid eic

aphvar e Gur LA SENP convaves), iy eboRGbAg YD . 200 (races, o
bottom a flow corrposed[mfaccordance with specific embodiments of the
process according to the present invention:

- the flow obtained at the bottom of the column
(c1), if appropriate at the bottom of the column
20 (81), is conveyed onto a plate situated in the
lower half of the column (C3) and the operating
point of the said column (C3) is carefully chosen,
so as to obtain:
- at the top, a flow composed:
25 - predominantly, i.e. at least 95% by weight,
of acrylic acid; _

- the remainder being composed of the heavy
compounds: maleic anhydride, £urfuraldehyde,
benzaldehyde and traces of the heavy

30 extraction solvent(s); and .
- at the bottom, a flow composed of:

- predominantly, i.e. at least 95% by weight,
of the heavy solvent(s) and of the heavy

impurities;
35 - the remainder being composed of acrylic acid;
- the flow rich in wmaleic anhydride, heavy

impurities and optionally 1light polymerization
inhibitors is drawn off from the side of the
column (C4), on an intermediate plate situated



- predomnantly, i.e. at |east 95% by weight, of the heavy

sol vent (s) and of the heavy I mpurities; 35 - the
remai nder being conposed of acrylic acid, -+ the flow rich in
mal ei c anhydri de, heavy : | mpunizti-es and optionally |ight

pol ymeri zation art?toé(rerre %t eﬁ?atbetq”r %\lﬁt%‘g fromt Qﬁ;ﬂ@'& of niN& he

colum (C4), on an i
- 12 - abouppehe fredtbrt vebn tithes | oadumipuaraer andemperature

upper quarter of thig Galumy, %g ébtéﬁ%ﬁiﬁlgrflfw with aClRPRRNteaA3diP
a

obtain a floww th a concentr east equal ta 20% by wei ght
of inpurities with &t leasth®@aualy kenped ablﬁr?@lﬁb't:v@@n ippyrisdes: mith
aci d 5 and thgfiiahd f\?etﬁ&éfﬁﬁr@é Bbtwken! itgiteropf abtk9lic acid

sol vents used asamxture f|OWdIStI|| heto of the
col um (C4), }éihtc%ﬁ'pit}@e e11 nt tg'{foﬁi gf ‘the

| east  90% by wei gh'fs.olvents used ai;:rallmmtamél - the r emai nder

b d of
s conveyed 1o he CARIMSEALERLHREY) BFeichs gk 5 the' BBILARPRCH RS

]thi 3 col grm or, advaﬂtmjemmdgmﬁs:a | evel situated above this
ee an bef or. at it t o] C C
ﬁ&ét’)ot ! om he %’E iehBe CObY My Chleight,

t he flow o%?al ned at t 'qu the said f1ow or a
portion of the said f| @enwlim acid; freed from its heavy i mpurities

with boiling - dIRDARE iKESr JbEBhET cbipBsbiabfofi mipterixalese Ml th
sol vents, for exanple hy. techrL qlties conpri si ngu distillation or
extraction W|th the ai dligher boiling Tptionally used in addition

to alther mal | is deaBagyed i g théeecb]mnnh (eh) cht whe levelmmf tict

I nvo vea tayst | n,accor e w.th LL] di ngnts of
t he gent mvé‘?ﬁ’trb e?cheog g‘il | &t o:sj‘on |sg%ar?§g§ﬁgé%’§03g?9! % t%e
col um (CS) under alqareélsss,urteaaﬁeczai&)\xe 1tdies rfeedgoand 3. 33 x 10[err] Pa

(20 - 250 mm Hg) , - at, B d.QP LEOPEL#hY! €at the top of the column (C1),
the flow obtained at the bottom of column (C4),
the said flow or a portion of the said flow is

20 freed from its heavy impurities with boiling
temperatures greater than that of the solvent or
solvents, for example by techniques comprising
distillation or extraction with the aid of a
solvent, optionally used in addition to a thermal

25 dissociation treatment which may or may not
involve a catalyst.

In accordance with specific embodiments of the
present invention, the distillation is carried out:

- in the column (C3), under a pressure of 2.66 x 103 -

30 3.33 x 10* Pa (20 - 250 mm Hg), at a top temperature
of 40 - 120°C and at a bottom temperature of 120 -
230°C; and

- in the column (C4), under a pressure of 2.66 x 10° -

3.33 x 10* Pa (20 - 250 mm Hg), at a top temperature

35 of 40 - 120°C, at a bottom temperature of 120 - 230°C
and at a side draw-off temperature of 40 - 180°C.

The following Examples illustrate the present

inveﬁtion without, however, limiting the scope thereof.

In these examples, the percentages are given by weight.



of 40 - 120[err]C and at a bottomtenperature of 120 - ' 230C, and

- in the colum (C4), under a pressure of 2.66 x 10[err] - 3.33 x
10[err] Pa (20 - 250 mm Hg), at a top tenperature 35 of 40 - 120[err]C,
at a bottomtenperature of 120 - 230[err4 @3 - and at a si dle dr aw of f
terrperature of [ epy oII aml. e
illustrate the U%%eseﬁg IFallli%vencff ondlStﬁ%&ggqﬁomvégi%%tl écf‘he ag%%pe
t her eof . | Anshadd ed ansianding @ etendiagsanr sngithen Sbylgﬂ.@l g‘htgure

oo d tUSte ﬁwztﬁ@dapgénatb ﬁt Idfﬁ%ﬁchhEe é’i@lsllc.f]ﬂbﬂétlcsen ed I‘|aWI ng
accorlng o] e dia a,mln i ngl € _Fi gu : :
the characteri ?t"'lecslgild b %-é’r"b i Adt cdhey BEw. Ileﬁaﬂﬁél& eXi©o r &g i ng

to the 5 mesaresammmﬁ dfheStheSx ANk £ ;Ialeéhe tRkat p3atek UFe th

I nb d f th I t col u bottom
Colate ny ¢ ML (R Hnbgrdd” £ Whe' Eolluho con, (Rfate AL sm o

3 m and a thebi amitlmm dlot®mmipliatdd er) wi t h packi ng el enents of

multiknit type, is fed: - at the top, with a stream (1) of pure
absorption sol vent or of absorption solvent recovered at the 15
bottom of col uftn $@Xymn ;G}: - at the bottom with the stream(2) of
reaction ges AP t R I1GHHA ytvbftl?X'Qathé?ﬂgHtf_ p&fpygeﬂ.e B0 ed g
is O a| ne

bef orehand to the deS| red t enper at ur e
at the top of GIPHSk ggv\l'ﬁ“ch filiedn withi g-?ﬂC]%’d?ﬁ) lﬁﬂtﬂﬂents of

(non- condensabhﬁltlkng&sezg,peqcrl@ @egd: formal dehyde, water and acetic acid).
intr

-(I:-gﬁnt gfcszurl;leﬁ}tlvvm gg)l o%:l};\e @Qﬁ?n&%&hlﬁm@tma‘(if)” /ﬁﬁoaﬂ‘gfgt POSPYRLIRce of
the organic corrpounas:l?&ntprcasemlf ahsohptiibowgvert ceecdesredit atn thize
flow (4) 15 obtaingdidbnl ¢ RRLLAM a9 Wiy (L1)-

- at the bottom, with the stream (2) of reaction gas
from the catalytic oxidation of propylene, cooled
beforehand to the desired temperature.

A flow (3) is obtained at the top of column

20 (C1l) which is rich in light compounds (non-condensable
gases, acrolein, formaldehyde,'water and acetic acid).

'The gas flow (3) is washed with water

introduced countercurrentwise into a washing column

(L1). An analytical balance of the organic compounds

25 present in the flow (3) is carried out on the flow (4)
obtained at the bottom of column (L1).

e Column S1 _ _
The purpose of the column (S1) is to remove the
30 light compounds present in the bottom of the column
(Cl) (water, acetic acid, acrolein, and the like). This
column, with a height of 1 m and a diameter of 38 mm,
is filled with packing elements of multiknit type. It
is fed at the top with the bottom flow from column C1,
35 which can be reheated beforehand through an exchanger,
and at the bottom with a controlled flow raté of air,
the temperature of which is regulated by passing
through an exchanger. The gas flow obtained at the top
of column (S1) is conveyed to the column (Cl) at the



* Colum S1 The purpose of the colum (S1) is to renove the 30

| i ght compounds present in the bottom of the col um (Cl) (water, acetic
acid, acrolein, and the like). This colum, with a height of 1 mand a
di anmeter of 38 mm is filled with packiang el enents of nultiknit type.
It Is fed at the top wth the.bottomflowfrqom col - heh can
be reheat ed be?ﬁ?’ﬁﬂanﬁgt hﬁ\{\fbﬁg %%dex%%an@gleer, reacq;aTr?gi aygt%heglb&?'t gm\MvEmh'%h a
controlled fl obataee.of air, the tenperature of which is regul ated by

passi ng through anpgxc I8{ot £ I %s ELoumAbt pged @thd heekBRered Of
&% o ﬁ 1) he

colum (S1) is conveye e colum at t ) ]
- 14 - | evBlLowf #Re feeounsthitukesr eact BOAUSASBs ARt othRe aPSOFRLHER

At the bottom gf1¢ehUNL Shbryhe recoerath a fdntl 6pogenshi tof eghe
solution in the absorption 5 “solvent of acr\él,ig a%g-gi V\n#; a émal h portion
of the | i ghighEmpdmyrdtioscefdcetici dpcidhd t hRgyy heavy

i rrpgri ties ini ‘g_{nghky_tlp_@:gsermrﬁit{jﬁ_a]g@ r ep.eé%seﬁ}:gasiln htlﬁrergéalgtionm tlas

oxi dation reactor: maleigc an ride, . furfur hy. n ,
conpounds fr onPEGELEPEN f%?"ﬂ ogla%r gFEagdes ‘?erﬁclq:boﬁe'orrgslelpg éﬁh@%@‘{%&%é
colums (Cl), E8tFuraddebiydeopebaheadtiehydeat noeppennds prismr addition *
Gol um C3: &5 to ac l-EIE.J Aci! i@.@ﬁﬁib(ito lum,  equipped with 12

per forat ed pl at’es, WL R can e ‘i cirency of 9 theoretical plates, is fed
at the col urm base wit Fhehecpilyames) (C1) ,obf8Fhe®Bd t Hel hotaRSHAFE cHtum

(S1). The col uBRmogpheri®dyriidRfird) the lower part with an electrically
heated 20 thernosi phon boiler. A portion of +the recovered

distillate (7), after condensation in a cooler cooled - to 18[err]C, is
recycled at the codlmmntop:in order to provi de reflux. Injection of
pol ynerization inhibit . 1,0 lLytjon_] ryli | s jwavid at
the 25 ¢ enser top.%’ﬁ‘}éa’ as?gﬁrﬁﬁgtgﬁera‘f:éguﬁﬁder gaql\f;%g%% Wil %'%
perforated plates, with an efficiency of 9 theoretical

plates, is fed at the column base with the flow (6)
obtained at the bottom of column (S1). The column is
equipped in the lower part with an electrically heated

20 thermosiphon boiler. A portion of the recovered
distillate (7), after condensation in a cooler cooled
to 18°C, is recycled at the column top in order to
provide reflux. Injection of polymerization inhibitor,
in solution in acrylic aéid, is provided at the

25 condenser top. The assembly operates under a vacuum
regulated at 1.33 x 10* Pa (100 mm Hg).

e Column C4:
This column is composed of 9 perforated plates
30 with overflow. The feed, via a flow (8) obtained at the
bottom of column (C3), is conveyed to the bottom of
this column, at the level of the thermosiphon boiler
heated by electrical elements. A portion of the
condensed distillate (9) is conveyed to the column top
35 to provide reflux. At the level of the S5th plate, a
system makes it possible to withdraw as (10) a portion
of the condensed liquid phase. This system is equipped
with a wvalve, which is automatically opened when the



regul ated at 1.33 x 10[err] Pa (100 mm Hg). * Col um C4:

This colum is conposed of 9 perforated plates 30 with overflow The feed,

via a flow (8) obtained at the. bottom of colum (C3), is conveyed to

t he bottom of this colum, at the |evals of the thernosi phon boiler

heated by el ectrjcal el ements. A tion of .the condensed distillate

- (9) is conveye&fetmg)%ﬁ?gu%(ﬁ u&ﬁ?ﬁsé‘gp %Fo gi‘ﬂﬁi RLIFER| (Readies hdhey deto
the 5th plate,t@mperagunﬁﬂﬁenﬂgnint.possib!e to withdraw as (10) a portion

of* the condensed i qui %I@‘afgl%\%g%ﬁ?ﬁ@%iés eg4hRR%date t‘f\ﬁéhp%evs%ln\{:e’

which is automatical ly opene

- 15 - t enpEVANFiON Wdhowty drowever, plimétingathes scope thereof.

t enper at ur es SetrP@HY -examples, the1$€&$éﬁi&¥éggogxﬁﬁglﬁ%obb&ﬂibh t%%gua

pr esent i nyentign w t hout, however, limTing the scOpethereor. In

t he exanpl es, e Wednt ages of the proportions are . by weight. :
EXAMPLES EXAMPLE 1: 10 Exeampems i on gas mixture (2)
obt ai ned at the outlet of reactors for the catalytic oxidation

of propylene is cooled through an exchanger to a t enperature
of 160[err] C akZAMREE donveyed, at a flowrate of. 2160 g/ h, to the

bot t f I C ei , . S L evel ,
ot o f e cotum (ghe bfolton Gl TnElelese Y, oftathel P WO
(Cl) is fed co@Wtdesur Pént xeasterss hdor thep ®iatRlytficowoxidaties0 gfh of

ditolyl ether pgopydene tegpeiHdR Of thPb8FA] Canfheedihahykrethes 4

enpl oyed is 20_ provided |n:ghe form of %Bg m xture of iIsonérs haV|gg

the fol | owi ng EGMPESAENGS ©f 160%C sand; kBeRy YRR, dthe? £4PYh&aget ho)
1.9% bf2, 316di ghhylth pleaey| betben (off t Bhemeéd)umm. - (C124. 8%he

15 column Cl receives, at the same level, the gas flow

originating from the top of column S1.
Column (Cl) is fed countercurrentwise at the
top with (flow 1) 3680 g/h of ditolyl ether at a
temperature of 50°C. The ditolyl ether employed is
20 provided in the form of the mixture of isomers having
' the following composition:

e 2,2’-dimethyldiphenyl ether (ortho-ortho) .... 1.9%
® 2,3'’-dimethyldiphenyl ether (ortho-meta) ..... 24.8%
® 2,4’-dimethyldiphenyl ether (ortho-para) ..... 14.0%
25 e 3,3’-dimethyldiphenyl ether (meta-meta) ...... 30.0%
¢ 3,4'-dimethyldiphenyl ether (meta-para) ...... 24.9%
¢ 4,4’'-dimethyldiphenyl ether (para-para) ...... 4.5%

The liquid mixture collected at the bottom of

column (Cl) (5) is subsequently conveyed to the top of
30 the column (S1) at a temperature regulated at 120°C.

A flow fate of air of 580 1/h at a temperature
of 50°C is introduced at the bottom of column (S1). The
gas flow exiting at the top of column (S1) is conveyed
to the bottom of column (Cl), at the feed level of the

35 reaction gases into this column. The crude mixture
obtained at the column bottom (6) is composed mainly of
acrylic acid (7.73%), of the absorption solvent and of
small amounts of heavier compounds than acrylic acid
(maleic anhydride, furfuraldehyde; benzaldehyde, and



* 2,4 -di met hyl di phenyl ether (ortho- pat a) ..... 14.0% 25 *

3, 3" -di net hyl di phenyl ether (neta-neta) ...... 30.0% *

3, 4" -di net hyl di phenyl ether (neta-para) ...... 24 9% *

4, 4" - di met Ih?/l di pgenyl et her (para-par a) - 16 ~ 4.5% The i quid
m-xture co ecte at_ [.he bottgm of | umm lent
conveyed to th h'Fop Jcﬂ‘k%b t?g"ecol ﬁ’l‘?ﬁlt a?f ]%’h%lggf at 0i'e re (Tat eé)‘é’at
120[err] C. particulafli o'Mbw afin dfhis rmedig80 (adetdic aa¢:eq1rpeﬂa9&ﬂ-€i,

of. 50[err]Cis |gtrodldc§?37%1t)| the bottom of colum (S1). The gas flow
exiting at the we ¢ I's conveyed to the bottom of coI um

(d), at the feed IeveAf@fertWe st cgonflensghien ofnttdhe rgas E&PUmi3) The
crude m xt §x}§%\baoép~9d cfb t cgtfurgbﬂgﬁﬂ om:ﬁ_(f) | $he OpBas edndensky of

acrylic aci d ( t he absorption sol vent and o unts of
heavi er conpouN@®oupgn ake yFPaveYrd to thel & yGfL' Fhe f%??i‘ﬁ"f’%nggﬁ'yde,

benzal dehyde, %B@hln w1th water, countercurrentw1se tth the agukeus
like). The t ent ounds '

ht .
this medium (a e %3:7500 3)}1%1'1%?11 PGB ﬁégBBpr%r“a%%eaglgﬁt ;E‘gfre'g
first condensatbiogtonf cbfle (pas fl{ow &8pays axitddyy af tEwrnlde okcid| amd
(C1), the Lon- %ngﬁr%s cﬁt\i%[o%tgl% are conveyed to the bottomof the

columm for countercurrentw se to the aqueous
flow (2750 g/ h) The aéﬁm@ws these | candbtapned Ahe Heerformresnpsf thel)

(4) assays g;l'_f oy Qf sfi(;ry é3tél'ﬁ' fsaBdch0 tHAt345% Ocﬁe €& | éfa%.'}déorptlon

Under these con tions, erformance_of the steml such
that the degreé’fo1'acl'afﬂs'l(9-r°pt"’tcblﬁi rea?}?e%tc?%f?% %E‘iidtlflé éﬁ@ée% %’2)

degree of renDwH aceti® arGel igs.add 96.4% 15  EXAMPLE 2: A
crude mi xtijée (6) obtained at the bottom of colum (S1), minly
conprising, in addition to the ditolyl ether solvent, 10.12% of

acrylic acid amkxape@f®2x0 of mal eic anhydride, is conveyed to the bottom

f th | (@5"‘
166'an. The pressur e it BRrSHED O TRERLEANAL” Ehd | BktBEor o

column (81), malnly compr1s1ng, in addition to the
ditolyl ether solvent, 10.12% of acrylic acid and 0.06%
20 of maleic anhydride, is conveyed to the bottom of the
column (C3) at a temperature of 90°C with a flow rate
of 1166 g/h. The pressure at the top of column (C3) is
regulated at 1.33 x 10* [lacunal (100 mm Hg). The
heating of the boiler is adjusted so as to maintain a
25 temperature of 170°C in the bottom of column (C3). The
temperature measured at the column top, at the level of
the topmost plate, is 80.5°C. A 1.5% solution of p-
methoxyphenol in acrylic acid is injected at a flow
rate of 20.2 g/h at the top of the condenser. A portion
30 of the distillate (7), after condensation (115 g/h), is
conveyed to the top of the column. The distillate
collected (127 g/h) exhibits an excellent purity with
regard to compounds heavier than acrylic acid (0.03% of
maleic anhydride, 0.017% of furfuraldehyde and less
35 than 0.001% of benzaldehyde and of ditolyl ether). The
flow (8) obtained at the column bottom (1058 g/h) is
composed essentially of ditolyl ether and also assays
0.55% of acrylic acid and 0.06% of maleic anhydride.



regulated at 1.33 x 10[err] [lacuna] (100 mm Hg). The heati ng of
the boiler is adjusted so as to naintain a 25 tenperature of 170[err]Cin
the bottom of colum (C3). The " tenperature nmeasured at the columm top,
at the level of the topnost plate, i-s18§0.5[err]C. A 1.5% solution of p-
met hoxyphenol in Eﬁré:iq acid is injected at a flow rate of 20.2 g/h at
the top of t heE . A portion 30 of the distillate (7), after
gpndelnlsat ion (115 g/h) A iflow (8Invegedvevedhatt optief botdaml ofm cofiven
i.stillate LI e X cell [
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bottom (10 conposed essenti al | d| toI e

assays 0. SWWQ cOdci Y6 QRHE d-“?)G%btﬁy F&EPE %hyo‘?‘?mo‘lrg“’?

;:oI:LZm-"l (E>é3A VF\ehl'f’ operates undé’rfé.op’reégilréewfsgﬁf* la‘t 1dte Plaot(t&ﬁnnm’f
iC | ses, in a

heavy products 145 STRLULR & q:a }i Oiﬁ)’%jf 24 tﬁ’?t ﬁ%?(?%%en&ls

S conveyed re(glﬂﬁi:egi hait Jaa1°c aand ttleaﬂ'pseat-ploanmf ti@ﬁpera!:ﬁreo fidre

bot t om of A I C d fs

10[ err] Pa£€ %(w r?g I—@f‘f %% e%Bg g’ieg'feé@at %Fﬁa %ve?ﬂgge?hlesabgé?:er

regul ated at 19H0AG. C Bhe t proseictpoi distbhbedat ate ftde 10COYHER; nQZQHf at
the level of thg Sig go/l'?)te 1S5t88bed! to bd4BbAVEYEd Hie pe&duek djd‘v]lurﬁri ed

at the colum to i_ntended to be conveyed.as feed | um
(C3), is conpos Jof 5. ‘B%‘B‘Psﬁérwfl 68 d%ﬁcﬁ%ﬂj%fg id ﬁﬁfie%cz%nfﬂlﬁrl de
and contai ns nendYeice Qﬁ(@éﬁ@ﬂétla&m lzontladet . ndheridcew ¢6£0)gbabriaxi f as

side drawof f 140/of a lic a 5 f
mal ei ¢ anhari (%91\;%:5% 0 g?B ﬁfébf ve . %gyS/g gi&i? AraPlots
p- met hoxyphenol (0 /6 rpfilly, tdompmidas e L. 39:)’7%ob'o£| nedryllcatach@, co$4m of

bot t om intendgrg e%@%ﬁﬁ%%ﬂﬂg at3ot%h gb‘égrt%ftl%ﬁlgué&\f&;ﬁ ahd & My

conposed of th bsorption Solvent avy products from
addi tion to acroff i p-methoxwrhrpotl - arﬁllrﬁ]aldé obhgcmixtaire (1) obtained

at the column bottom, intended to be recycled at the

20 top of column (Cl), is mainly composed of the
absorption solvent and of the heavy products from
addition to acrylic acid, without any trace of acrylic
acid (less than 0.005%) and with small contents of
maleic anhydride (0.019%). _

25 : It will be noted, in this example, that the
degree of removal of the maleic anhydride in the flow
drawn off from the side of the column reaches 57% and
that the loss of acrylic acid does not exceed 0.6% of
the content of this monomer in the feed flow. 1In

30 additioh, the sidestream draw-off makes it possible to
remove 10% of the p-methoxyphenol present in the feed
of the column and thus to deconcentrate the solvent
recovered at the bottom of (C4), which is intended to
be recycled at the top of (C1).

35
EXAMPLE la (comparative):

Under the same conditions as Example 1,
3930 g/h of a solvent (1) composed of a eutectic
mixture of diphenyl (23.5%) and of diphenyl ether




acid (less than 0.005% and with small contents of mal ei ¢ anhydri de
(0.0199% . 25 It will be noted, in this exanple, that the

degree of renoval of the maleic anhydride in the flow drawn off from
the side of the columm reaches 57% and - 1gthat the |oss of acrylic acid

‘does not exceed,-0.8% o ontent_o i mer- i p.the fee | ow.
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: and of__ di phenyl ether - -

(73.5% is conpﬁa}‘g},ea]t aF‘rE‘gnp%‘?%ﬁl%ret}a‘F 56PEPFPC, (E3)thdt thsyp ™ol um
Cl and a reactiempegasturesul bifng 160PCa In catddjtionreacthbs f arolunmn

oxi dati on of opyil [ C tq,t he t t.om of i ol um.
This gas 5 mF')‘)r( cﬂ%leve eir%') %té's telfln ?ﬁéﬁ?lglgél q:(:Irloerrpgglgt i%r?vfor%}%’é?tgﬁg‘e J"%'-(%%arrpl e
1 and feeds thdhedapmei @Olumn t (#lksane tenperature of 160[err]C.

In additign, this u s g I | t o] t g f

resul ti ngi rom the'ﬁféopliggué& u%e%?g?d iéot the bBE%ren rfggu?cgﬂol{)@gi ned
at the bottom@Llcofmteeds (thg ¢aiugmedSl) hatcbhgnkopsPE dthe HAREHF of

the latter atila &d Qe copf 1389€er 6b6. 18000F Aief, PYrehdtepaied to
50[err]C, are co of .colum Under

eyed to the botto 1).
t hese condit iér?oty't i‘?gecrciﬁfbv‘?ﬁgé)&%rp(}ﬁ ]i%tt%t‘gfn%‘alléﬁmt (21 hot t om of
columm (S1) assays 5. Tatdef thesacrodnditaiong, Othé%mfudeenirtaced @8id

0. 022% of ter . A ORe O 1) gas owd3) is
cool ed | nléacc;%(ﬁtéarlnzier% ?%eﬁhgotr?\?g}ggi icﬁ OEPﬁg%sl(lﬁg aségf%l %m?fsl%vwvééch
receives, at tdsrvlgs acid.of Gk of axeti3oocid hard (a@222% ghewatfrure

ggl) ug; the condensate ar ciddegh bbecaaugRUS(dl)OW Y ahagd Fabwt hg)Wasi ng
cooled in a cooler and then conveyed into the washing
column, which receives, at the top, a flow rate of
20 2300 g/h of water. The mixture (4) of the condensate
and of the aqueous flow obtained at the washing column
bottom assays 2.32% of acrylic acid and 0.55% of acetic
acid. |
The degree of removal of acetic acid in the
25 assembly (Cl)—(si) is 95% but the degree of absorption
of acrylic acid remains limited to 81.8% (i.e. a loss

of 19.2%).

EXAMPLE 2a (comparative): _
30 A mixture from the bottom of column (S1) (&),
mainly comprising the solvent, which is a eutectic

mixture composed of 73.5% of diphenyl ether and 26.5%
of diphenyl, with, in addition, 9.5% of acrylic acid
and 0.06% of maleic anhydride, is conveyed, at a
35 temperature of 90°C and with a flow rate of 1164 g/h,
to the bottom of the column (C3), which 6perates under
a pressure of 1.33 x 10* Pa (100 mm Hg). The column
bottom temperature is regulated at 160°C. A solution of
p-methoxyphenol (1.5%) in acrylic acid is injected at a



bottom assays 2.32% of acrylic acid and 0.55% of acetic .aci d.

The degree of renoval of acetic acid in the 25 assenbly (Cl)-(S1) is 95%
but the degree of absorption of acrylic acid remains limted to 81. 8%
(i.e. aloss of 19.2%. EXAMPLE13a-(conparative): 30

ol vent i chERevs R PF 23 T /R A% Ebnde BF FeSonapaghadst)
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(C3), which opmaanescontents of . m@@mrecmpqmybsxw[me] gastiidetem
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Egmieggdoz t?ﬁfd{:ﬁ“téf)a: @b&&hneaftaf %ﬁ&d%ﬂm@nbotto(rﬂlﬂf@?}m)g/hs is
0 e top o t
‘n the distill SOEPSSed) ?%E?BHEQ?HG %?h)theg? 5B1580E0 5q ' lE  heBATROUNAS

?InhydE |8;1Ie 0Q 503%cd afcatyflurca ladeldy dadarad 0B % 2956 ariallmrczaarmydmtede The
ow ained at t olu om g/

essenti al I€6 of the sol \&%nt% anggaﬁgg%ass%}g@é gl)l%%% of r I I C aC| 3 and
0. 06% of nul ei comdepdmatd.onl @L acryllc TBrid b&aﬁbﬁeCdlﬂ% otteay, thefor

the sane %H%%%tﬂﬂtdrprbf’fhé | beoticé s Nt Nene 0LuER; DoEHOBerIE ¢
conposition of h vy products I.n edIStI|§|ed gcryllc acid flowis

hi gher than i napighnfilew is @thi‘x,&lmpﬁ]:’s"h ive) 1000
g/h of a mxture recovered at the bottom of colum (C3), conposed

mai nly of the h
and d?lphenjs/?e A SRy p&compa::'at:l.voel)vent (eutectic mxture of diphenyl

1000 g/h of a mixture recovered at the bottom
of column (C3), composed mainly of the heavy absorption
solvent (eutectic mixture of diphenyl and diphenyl
ether), of acrylic acid (0.69%), of maleic anhydride

20 (0.06%), of hydroquinone (0.04%) and of low contents of
heavy compounds from the addition to the double bond of
acrylic acid, are conveyed to the base of column (C4),
which operates under a pressure of 1.33 x 10* Pa (100 mm
Hg). This mixture is preheated to a temperature of

25 180°C before being conveyed into the boiler of the
column. The temperature in the boiler is regulated at
182°C. The set-point temperature for drawing off the
flow rich in heavy intermediate compounds, at the level
of the 5th plate, is set at 135°C. A flow (6.4 g/h)

30 composed of 97.1% of acrylic acid, 2.49% of maleic
anhydride and 0.07% of absorption solvent is distilled
at the column top at a temperature of 84°C. The flow
drawn-off from the side at the level of the 5th plate
(0.5 g/h) is composed of 62% of maleic anhydride, 29%

35 of heavy absorption solvent and 5.3% of acrylic acid.
Finally, a mixture is drawn-off at the column bottom
composed essentially of the heavy absorption solvent
and of the heavy compounds from the addition to acrylic



ether), of acrylic acid (0.69%, of nmaleic anhydride 20 (0.06%, of

hydr oqui none (0.04% and of |ow contents of ‘heavy conpounds fromthe
addition to the doubl e bond of acrylic acid, are conveyed to the base
of colum (C4), whi ch operates under. ggressure of 1.33 x 10[err] Pa

(00 mMm Hg). . This mxture is preheated to a te erat re of
180[err]C bef or& ki n@scoY‘ﬁi YedP$ ntd 44 5’%1 | BFTE lgﬁea‘”' redt tfﬁﬁg%ﬂ%f
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anhydride apd A ?Eb kt ééﬁﬁ 18 @h%t A1 (8) BehlifgCanym
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top at aterrper ure rawn-of I fromthe~si de at
the level of tieolsmn pl(§4e . 0.degres |05f c FRPYSES OFf eg%werrﬁm%lc

anhydride, 29%g3mydqii EAVIrMSOSEE | EBOI%OItYl%ntsﬁi&j 5.133%19% aA!I.I' |dI athed.
Finally, a mxture i's drawn-of f .at the conli,loun ot,tom

essential |y of R¥EFABHRPRDHsSRBEPOROEoiFe 3Rq T tlﬁ%trh ? E¥mfdunds

fromthe additi@u)o acrylic - 20 - _
acid, as bl as 0.02%of acrylic acid, 0.016% of mal ei ¢ anhydri de and
0. 038% of dr oqui none. Under these conditions, the | oss of
acrylic acimnméf(mmpal(atﬂl)v@hd (1) reaches 3.3%of the 5 anount

of nononer present in ti@oélé))%( ff%pdlﬂq”;hecompoé‘égurgf(gl) eutlEctdegr ee

of reduction in the nmalelc , drawn-off fromthe side, is 48% .

Al of the TR R ﬁ’énéiJerlbY{oPnids ‘P%uﬁiﬂhﬁr’cﬂe 8BReEmIIRY IFing
(¢4). 10 EXXAMIAE 4x( Cé&mfélaeid 0.29% of W0 haﬁhydrfili@Wand

conposed of _a eut ectic e of phenyl and of. di yl_ ether
conpri si ngt> GhdE Fpf aEr'Wé’Eo’éXPEen@i 2858 FORYFYPE & f
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o Sha"P1 oo G P CopBARERE e L5EE b bemgia R
assays from the side on the plate 5 (0.7 g/h), whlch assays
55.5% of maleic anhydride, comprises only 0.28% of p-

20 methoxyphenol and this inhibitor is only present in the
form of traces (0.004%) in the top flow (3.2 g/h).
Virtually all the p-methoxyphenol is in the flow
obtained at the column bottom (976.6 g/h), which assays
0.074% of this stabilizer.

25 It is noted in this example that, in contrast
to Comparative Example 3a, carried out in ditolyl ether
medium, the degree of removal of the p-methoxyphenol
inhibitor in the side <draw-off flow 1is negligible
(0.3%) and is not sufficient to significantly

30 deconcentrate with regard to this additive the solvent
intended to be recycled at the top of (Cl).

EXAMPLE 5: |
In this example, a comparative evaluation is

35 carried out of the efficiency of various polymerization
inhibitors under the distillation conditions of the
column (C3). In order to simulate the loop of solvent
which is recycled numerous times in the process with

the inhibitor, the experiments were carried out with
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conpri ses 4800 %100 m xt Ure conposed % of acrylic acid ando 0. 05%
of 10 the inhi B%95F- tol%ecP&’Fé(&d Bfe ReddPWderatRi R§ 37P0 /B okQettre
which is ditdoptoretdferche &’b]l.ﬁmnm Thel eempergtigheaindthé hbahlgbralis

h 00 d t t |
of 1200 g/t to SR RED Al Gadic, ane Srofi ther: sRerErePeS A3 ge ¥l fer
is 15 regul at Sleatvapeirer rc]h:al“lﬁmi Gt Unire t cplumnpopt are conSgheed Gn
The vapours obtalned ;a1 R AUHMThd WPh&' Eofi88AE85e1Hid is collected

in a receiver (R2). From this receiver (R2), a pump

ri caI

conveys a portion of the condensed liquid into the top

20 of the column with a reflux/flowing ratio of 2/1. An

addition of 24 g/h of the inhibitor to be tested, as a

1.5% solution in acrylic acid, is carried out at the

cooler top, in order to stabilize the distilled acrylic

acid. The same flow rate of liquid is withdrawn from

25 the flow exiting from the receiver (R2) and removed

from the loop, in order to maintain a constant volume

in the loop. The remaining distillate flow is mixed

with the flow obtained at the column bottom and

conveyed into the feed receiver (R1). It is calculated

30 that, due to the addition of fresh stabilizer to the

distillate, the initial content of inhibitor in the
feed flow (0.05%) increases by 0.007% per hour.

When this experiment is carried out with

phenothiazine as inhibitor, brown polymeric deposits

35 along the column and at the top of the latter, as well

as in the pipe conveying the reflux into the column

top, are observed after operating for 19 hours. These

deposits subsequeht_ly continue to increase, until the



a vertical cooler and the condensed liquid is collected in a receiver

(R2). Fromthis receiver (R2), a punp- conveys a portion of the
condensed liquid into the top 20 of the colum with a reflux/flowing ratio
of 2/1. An addition of 24 g/h of the 2mhibitor to be tested, as a

1. 5% sol ution j | i ' ' rrj e r  .dN
order to st abiéalpcz]gﬁi ellgi :tfc‘lsrﬂ?le%é%%?y Iﬂllc;%q:l&tg agl E.EQThoep esra%ﬂfo\ﬁo%gt %é of
liquid is wtHweh from25 the flow exiting fromthe receiver (R2) and
renoved fromthe | , glabhaOr Lnt aj C : Y dl.’%??t‘ in
the | oop. The rengjnj ng%d)i ssta?llel a?gﬁ?%gt\?v&iqg' m'ei%(ﬂgj% QE\?\AH?E&?hgif OV\%%%]f ai ned
at the col um $BdEMeR, Wagongaysdednt uthe Widdy xelatisreliri)lightis

cal cul at eds30 gHerol ftlecdpblifdaddichie0 ba¥f1 i Sho BhBbOE! % cho fdi€less
distillate, the ini tI_Z| oqionten;1 of fl REI bi,t or 1.n_t.he feed fl ow%%O.CQS%
i ncreases by d:.ib"H’i% Q°hbur . The  followipg.,inhibitars ; Weke i Le85%ded

out with piredepdndentiey as i nhi bitor, brown polyneric deposits 35 al ong
the colum and at _ f the latter, as well as in the pipe
conveyi ng thech ei’l h)%%h%%g’p 30?0| um top, are observed after operating

for 19 hours. ®Th@sé-di-teéapodutylsposagdait |y continue to increase, until

t he 0 2 4-dimethvl-6-tert-butvl ol packing is conpletely
- bl ocked a%ter .oper'at fiig:fo?’ 65 ter ho&lréy. p%%no. ) The same experinment,
under strictly identi the tRreetraRss. Wwae viedbde durcs tof rderesiel v

light 5 phenolygs cSbROLrss 4fHer bohl bperReing eimehbeh7bShbass. t han

270[err]C. The following inhibitors were tested i ndependent | y: *
p- met hoxyphenol * 2,6-di-tert-butyl-p-cresol 10 *
2, 4-di net hyl - 6-tert-butyl phenol In the three cases, no visible

trace of deposit was observed after an operating time of 70 hours.



- 23 - CLAI M5 1. Process for the

purification of acryl ic acid obt ai ned by catal ytic oxidation of

propyl ene, according 5 to which the acrylic acid is extracted by
count er current wosegyasisizag of the reacti-oz3gases with PCTY/ FROIF 1020192
heavy hydrophobi ¢ absorption sol vent and then the purified acrylic acid
IS recove sol ution obt ai conc s

extracti o l"]“l “umm‘lllu"“r acterized i nk—'ﬁﬁ‘gﬁse | s@éogH&JshﬁﬁéwN

hydr ophobi ¢ abso¥ pth or? sol vent, of at |east one no Q/sabl

hydr ophobi ¢ ar qQmat I C CYPY % ng:h urﬁlla@tllldig P21:] rgc,_asp dl@eric
pressure of bef\ieen err C and g [err]C, 15 - _a crystalli t|on

tenperature of Olbetgs}rle@arb}esjfééﬁl}}@l%rﬂxldatloﬁ QﬁsESQPV}eHP | 8&EX
nPa.s in adenpeyat yifich tH@ngea@J_f'yﬁ:Qc80[§éiaC is 2extraclEledceS$y

according to Claim1l, characterized i the choi.ce is e qf .a
hydr ophobi ¢ ar GPRITETSHIESRSHRE e FhRind t?d'Jl]I thg FEaRti6R b%?%gnw(%th
270[err] C and at Bé?é)éterth heavyB hydrophobdes asromptiiun t sodvehsr agid

Clainms 1 and 2, aracte t hoL ¢ o]
hydr ophobi ¢ ar&m 613 aV| ngrgfg%ys#%cflgéat :}gln ?rrpé’r:g?urtgeof

| ess than Of er foQution 4obta1rmdoc@gs ortdjn(ﬁ exGastian 3,
char acterlfsrd |é£ t Eﬂ rgléggg.g_gggl Cifl o,ppgﬁclps(ymggndmade ora_@omﬁds

i s/are chosen in ticu romthose represented b
formul ae (1) oY gphog}c anprPtlon sol veriqt g a¥ f gener %ne

hydrophobic aromatic compound having:
- a boiling point at’ atmospheric pressure of between
260°C and 380°C; L
15 - a crystallization temperature of less than 35°C; and
- a viscosity of less than 10 mPa-s in a temperature
range of 30-80°C.
2. Process according to Claim 1, characterized in
that the choice is made of a hydrophobic aromatic
20 compound having a boiling point of between 270°C and
320°cC.
3. Process according to either of Claims 1 and 2,
characterized in that the choice is made of a
hydrophobic aromatic compound having a crystallization
25 temperature of less than 0°C. '
4, Process according to oﬁe of Claims 1 to 3,
characterized in that the hydrophobic aromatic compound
or compounds is/are chosen in particular from those
represented by the general formulae (I) or (II):
30

1
. s 3
— R
Thlmllslliiﬂt!lliﬁlﬁelel"i{elll ' uy

® @

in which: . _
.- R! represents hydrogen, C;-C; alkyl or cycloalkyl;



24 - Rlerr] represents Jerr]-Cerr] alkyl, err]
(with R err] representing (JQerr]-(err] aI m mel
-OPh-(Rerr])-Rerr] or -Ph-(Rerr])-Rer and
R err] each independently repr esepyi ng hydrogen or

- 2k I resentr enyli c n cI e
S:[(I-?{Etra]rr](:[(ratra[)]reée syﬁ'n cﬁeosgéé'h %r ﬂc‘érrﬁq%f rrfYs %?/fkggnd' O-R E‘asnthe
value 1 or 2; remresanivsny répisaikyd lor tdee lgerided ) f0¥<mul>1&- (Rﬁl)l JRS

' L chipp - (r5) epyse dr n. I err]
E’Jllerk;’}; and In\mlRFe—” (rel?)resenﬂ%{eglsﬁerr aF%%F‘. d%’ dLngL

Process accor di igePreseIHelngf dregen to ox, 1%:-Char aalérrylz)ed i(Bh t hat
use is made, aSprBgERPHRPIL henyﬁ@%éfe&@ﬁpound of ditolyl ether in
the formof a srnglerso rror ‘°of a mxture of. isomers. . 6.
Process accordi iy FEHIERENtSt hydrogen £n §1-64 alkyleraRdcterized in that

" the purificatienmfhatshetmrwdluemolaczﬂ i's cgrrleflI out after the ved
extraction stage,i e resencge en i Sti ations are i nvol ve ,
of ool yRER DapP8 reprRRERERS by SR ashetay tommale iy

pol ynerization inhibitors which is | ighter than the absorption
solvent, in parti cul ar exh; bj a 25 difference in boiling
poi nt of greater than 15[erg ' ekérabl y (lﬁf great er than
20[err]C, wth the said ah sol vent . Process

accordingigo C aim6, characterized t hat the pol yrreri zation

i nhibitor or iphihkitaofs are 30 chosen from p-net hoxyphenol,
2,6-di-tert-butyl -p- cresol and 2, 4-dinethyl-6-tert- butylphenol 8.
Process accordi Ay repregaatsohydrpgems or Ca-Cv,alkyl chendcterized in that:

- adistillation Rrssr@ggégggtgutgl ¢p Astillation 35 colum (C3), of
the flow (6) obtained at t he bot of the extraction colum (Cl),

in which col um- PLe¢gffc %‘E‘F?F'ql%n%xtl?%ct% bPIcoGAedmeuds efiewi 4e

15 characterized in that use is made, as hydrophobic
aromatic compound, of ditolyl ether in the form of a
single isomer or of a mixture of isomers.

6. Process according to one of Claims 1 to 5,
characterized in that the purification of the acrylic

20 acid is carried out after the extraction stage in the
presence, when distillations are involved, of a
polymerization inhibitor or of a mixture of
polymerization inhibitors which is lighter than the
absorption solvent, in particular exhibiting a

25 difference in boiling point of greater than 15°C,
preferably of greater than 20°C, with the said
absorption solvent. '

7. Process according to Claim 6, characterized in
that the polymerization inhibitor or inhibitors are

30 chosen from p-methoxyphenol, 2,6-di-tert-butyl-p-cresol
and 2,4-dimethyl-6-tert-butylphenol.

8. - Process according to one of Claims 1 to 7,
characterized in that: _

- a distillation is carried out, in a distillation

35 column (C3), of the flow (6) obtained at the bottom
of the extraction column (Cl), in which column
acrylic acid is extracted by countercurrentwise



25- washi n of the reapt ion gases with the heavy
hydrophob| c scmmimlﬂ! 3'! ﬂrlﬂ i the said flow (6) ° conprising the
heavy extract desired acrylic acid and

|Firpur|]E|es Imau nIy |rrpur|t|es with Bgjling tenperatures greater than
that of acrylic acid, ,the s |st|IIat on_bein .carried oyt under
conditions such tYashinger afpur"g'l lf:?‘ Pic ge?%eds f I%W%?) %:F‘? o%{eaa}v%d at
tge top of tEe o hydrephdb(iol wolverd) , oacrgd]meretns’s,d bhengald ofiddwt ol §lass

1 into the ottom t he .bottom ro Iy ( S
conveyed asc?‘é‘gﬁ %1{18 t omlgera art‘L'J(&‘V‘m(:gg"o{1 %]OELF%RESOIL)‘UW e
(C4), fromthe sidesbdtedhi cb.cwllmr-m i QC(-idavma@ﬁf mmpurltlees.m ateaigikviat ed
between thesfeed ap uTrE'Engl Um}tfx()pm% :ll.n% %&%éé@}eé' Grddt Bl &ifan

anhydri de and i mpurtties atures, situated between
that of acryhat 2f dagFrlifataeids hehai §aifa918bibiatioR deing

]E Ihe | '(8;“ er ﬁf t hgasak dahesmy ﬁﬁ&ﬁfnb‘édlﬁétqo&% ﬁsuch th@tXtaJFfeer%O pure’i
ow rich in acrylic aci is e e t

(c4), which flow eaﬁ??iaeamc&%e e E’&&%?@fec?tt 88| L?%nct(q't%)
and - -a flow Edjdc e s n(g::{)he mmlimaaql&xbedmgl afhlbsned] to pass

sol vent (s) ., .and he Ly | wWth boiling 25 t enper at ures
greater thaf that? ﬁ}é’esgggq: 3§) ! .solvent or of the lighter of the

sai d heavy sol \fenthe bottomsédqa\s @B)mfatcemeths rodvmer 4§33t ishecaviavsd of
the sai d Cohgn?e%gl)l’nt\@ e T1owes Spé‘EEYSkeg. @idcha1@8on colint he

colum (Cl) for the extraction of acrylic acid 30 present in the
reaction gases, C4} he fxomy qli@a\ﬁlq‘%/cﬁ%p%b?lé ERLHHRt L8n dravey v or

sol vents being asadgﬁ.bﬂéd sl Buaiedobetiveiets tfhet Eded and the coll?.ttﬂﬁasc&p
according to Caim cha{ acterized.in ow o% al ned t he

bottom of tRe col Bmiy#) (LY Fichg F‘Eed“a]ﬁ:'o?n aﬁﬁygﬁ?‘flﬁeoﬁm lmlﬁ?' fids
residual light withnmboilies, templemmreﬁlslanatlednd:ewaan thatheof op

of 'a col um (S1) yhch €A1 QROLALC cASea FORYEMellPheavy UoiVdlAldA e

col um equi pped wht omre r| ping colum fed a
the bottomw th atbes,lighter of the sald heavy solvents used as a

mixture;
20 - a flow (9) rich in acrylic acid is distilled at the
top of the column (C4), which flow can advantageously
“be conveyed to the column (C3); and
- a flow (1) comprising the said heavy extraction [sic]
solvent (s) and heavy impurities with boiling
25 temperatures greater than that of the said heavy
solvent or of the lighter of the said heavy solvents
used as a mixture is recovered at the bottom of the
said column (C4), which flow is recycled at the top
of the column (Cl) for the extraction of acrylic acid
30 present in the reaction gases,
the said heavy hydrophobic extraction [sic] solvent or
solvents being as defined in one of Claims 1 to 5.
9. Process according to Claim 8, characterized in
that the flow obtained at the bottdm of the column (C1)
35 is freed from a portion of its residual light
impurities, such as acetic acid and water, at the top
of a column (S1) which can operate as a conventional
distillation column equipped with a bottom reboiler or
as a stripping column fed at the bottom with a gas,



- 26 - such as air, an -inert gas or a fm
m xture recovered at the top of colum (Cl), or HnMjmﬂE@tWﬂ;t ion, the
gas flow obtained at the top of col umm (S1), sV ] il '

conpri ses acrylic acid, 5 advantageoyg y being conveyed to the colum.
10. Process according to either,of Clains 8 and 9, characterized in
that the flow EBFPODES nedTat PRe LACTHoam Wt e ORPHIEHPe] | 928
appropri ate at mikeutet txeeovered abe the uop (8f) colsimoni@yed ont dheipt ate
situated 10 in _the.l ower half of | u a t e REfAt 1 NY
poi nt of the SSPH'%&&%BWH(’C})h% @%%?%fﬁfl%ég%ﬂogg*g% gEs)Bt gfot?tog'l n:

- . at the top,(sa),l ow @whictonpostdll compriggsedomacayliiye i . @cigl,

| east 95% i ::Jarﬁ' : | i d; - the remainder
bei ng corrpb%se d@é&ta@;{% l_é’a\Pflng Q:fc'{rWéfed"‘gdqdj toktljendgs?lurr"gll'_ei c anhydri de,
furfural dehydel0- ProcesferpefehiRe BAdedtheds f ¢heimeadyaBgt Paction

sol \éenF(S)élan@h%@actteriz@%tgﬁ(ybﬁhé@mtlﬁf|ﬂ}&v(8)(6¢0n616§8ﬂ?ﬁai at the -
predom nantly, i.e. at |eas 0 20 . e :
sol vent (s) an&otsem c’téné:%%e%‘?%sf"my (ELF ie PRBEPPERBLE at the r11>o%\Qé’-mthe
remai nder bei ngfcap®sedlamnadisy)i,c i don2éyedlonto &rptese aditcaradiedy to
one of C aj 8. to , h eri-zed in [ h yow, ( 20). yrl.ch i

mal ei ¢ aig‘r;lh)} [ Eéganloo%%%vé{aﬁ%u?h iEejl%éi sé%%ﬁ- 3Tc;3)f r%%&t hteﬂéé: esﬂléde
t he col um (CAppexatdimg npeintdicft etheattaid celumat df3dbove wdexefaddy

between the | owgl WAL ELaANY Ibedie upper quarter of this colum, at a
tenperature chosen so as to obtain a flow (10) with a concentration

at |east equal to 2@% Kpeudigiht BdIELMpULTY i FIREISA : boi l i ng tenperatures
between that of acryli gragidhiaihtly, thaé. ohtt Neawt! rest iy weliyhel, @f of
the lighter_of the 35 solvents used as a m xture. 12. Process
according 1 one of 4 &8 FLE’ characterized in that the flow (9)
distilled at the top theof rdmainwdemm B&ing whombosedpr bpfesthe heavy

compounds: maleic anhydride, furfuraldehyde,

of

benzaldehyde and traces of the heavy extraction
solvent (s); and
20 - at the bottom, a flow (8) composed of:
- predominantly, i.e. at least 95% by weight, of
‘the heavy solvent(s) and of the Theavy
impurities; _ '
- the remainder being composed of acrylic acid.
25 11. Process according to one of Claims 8 to 10,
characterized in that the flow (10) rich in maleic
anhydride and heavy impurities is drawn-off from the
side of the column (C4), on an intermediate plate
situated above the feed between the lower quarter and
30 the upper quarter of this column, at a temperature
chosen so as to obtain a flow (10) with a concentration
at least equal to 20% by weight of impurities with
boiling temperatures between that of acrylic acid and
that of the extraction solvent or of the lighter of the
35 solvents used as a mixture.
12. Process according to one of Claims 8 to 11,
characterized in that the flow (9) distilled at the top
of the column (C4), which _comprises: '



- 27 - - predom nantly,  i.e. at least 90% Dby welght,

acrylic acid; - t he remai nder bei ng conpos

hi gher boiling tenperatures, 5 is conveyed to th I”Mﬂ!
t

of the main feed of this colum or at 23y l-evel %itwattednabeve*this
f eed. 13. Proce s acco I ng one o Clai 12
characterized i'n thEi.r tﬂé@ycﬁ‘rﬁ; th& a(r% é% Hﬁ'e cgllgnn (1),

the flow (1) obtai hadrgult:hadmltom of coI um (C4), the said flow or

portion of the said el q%illﬁ]a R?at g#n bﬁ AR T lwtlthIS

W th boiling te era ures creater vent
sol vents, for exanphdgbert botidiqeedasmenataings 15 di stl |l ation or

t Qn

extraction gt Bt he dldcof 3 SUYEWIumn (CPf | Pathy ¥eodli Braddiel im@Ar O a
t her mal dISSOCIatIOI’l treatnent which may _or y not in olvea%glalys

14. Process fgedorcfi righi® 6REVUBR QiR 8 tlt?v situated ,2PeVE;

that the distilge@ig,on is carried out: 20 - in the col um (C3), under a
pressure of 2.66 x 10]

0
of 40 - 120[er FPC and Prolcessat a8°85f1118ﬁ1t% % Jtuf% ¢iiﬁﬁg0823 err]’c
and - in t@a&@laﬂ@n(z@@) inndeat a beéss‘er erem‘ycala@,x altc)['ehe] top of

oo 1Bl bk, b TR 8o (Copedgfiar hCurgl b e o
t enperat ure of c4:(11nnn180q;43};]¢he saJ.d flow or a portion of the said
flow is freed (in 11) from its heavy impurities with
boiling temperatures greater than that of the solvent
or solvents, for example by techniques comprising
.15 distillation or extraction with the aid of a solvent,
optionally used in addition to a thermal dissociation
treatment which may or may not involve a catalyst.
14. Process according to one of Claims 8 to 13,
characterized in that the distillation is carried out:
20 - in the column (C3), under a pressure of 2.66 x 10 -
3.33 x 10* Pa, at a top temperature of 40 - 120°C and
at a bottom temperature of 120 - 230°C; and
- in the column (C4), under a pressure of 2.66 X 10® -
3.33 x 10* Pa, at a top temperature of 40 - 120°C, at
25 a bottom temperature of 120 - 230°C and at a side
draw-off temperature of 40 - 180°C.

Hﬂglﬁﬂllf”he evel

Eir ture
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