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Felates in particular to the purifi cakdgn of acrolein froman aqueous

acrol ein phase. The invention also rel at es to the field of the manufacture
of MIPA, that is to say of 3-(nethylthio) propionaldehyde. 10 Acrolein is
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reaction of acrolein with methyl mercaptan.

15 The processes in which acrolein is manufactured are
well known. These processes generally comprise a propy-
lene and/or propane oxidation reaction stage. A crude
gaseous acrolein-based product can thus be obtained.
This crude product generally exists in the form of a

20 gas mixture comprising, first, acrolein in a proportion
generally of greater than 10% by weight, secondly,
inert or noncondensable gases (also known as offgases),
such as nitrogen, oxygen, carbon monoxide, carbon
dioxide, propylene or propane, thirdly, water and,

25 fourthly, reaction byproducts, such as acids,
aldehydes, alcohols and other compounds. Subsequent
treatments are therefore necessary to remove some of
the compounds from the crude product and to isolate
purified acrolein.

30
The crude acrolein-based product is generally subjected
to a first treatment which makes it possible to remove
acids, such as acrylic acid and acetic acid. A second
treatment subsequently makes it possible to absorb the

35 acrolein in water using an absorption column, at the
bottom of which an aqueous acrolein solution is
collected. This solution is subsequently subjected to a

purification stage using one or more distillation

I
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35 acrol'ein in water using an absorption colum, at the bottom of which an
".aqueous acrolein solution is collected. This solution is subsequent‘ﬁ
subjected to a purification stage using one or nore di stil| afifoduN 002*
0O 7 JUN 2006 - 2 colums to isolate purified acrolein in the gaseous

form The purification of the acroleinr @ ten requires the use 5 of two
“distillation colums. The first optional colum nakes it possible to
deoxygenat e @hleires utticonigndateenpyesfied |dapnléeimpurdnt i the Tmsesmennd
colum is, frmits part, operated so as to obtain, at the top of said
colum and in particular at the outlet of the 10 condenser, liquid acrolein
in an azeotropic concentration with water. \Wether with one or nore

di stillati onriesl pubsi ¢Qul bido £ 0khkhaseot ek uMaF teensldduiless ayy akem of ten
15 encounpt er duri 9 ur,i.ficati on .of acrolein._.This qullq? is. often
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char act efi z&tF by*?h BOSRERSR SRS | BPPhEdE SFe SRR
pol yneri zat inmked tite musyible aciad rdsixpsnatadesde evsimwtfilmrcﬁmcﬁﬂ. I n
the specifi 0 urificat] Ss usi two, 20 _colums; these
foul i ng depé@?@%ﬁ%%n%?gl?%é%gcéﬁgﬂﬁgggég‘sgégngﬁu)qﬂﬂ%&iMWQﬂﬁsTLﬁ?ﬂernnre,
is often usedsureRrt, agperadpic scord tionsbtTheseatepbsi tiapnsobrsagdabout a
gradual decldJygi t 25 . ef fic] t di,still ati an es In
parti al iné%gd evengggnp?é%eﬁéﬁ#ggﬁg%géofg?hef%%%ti?%g§?8n qﬁ%ld#%% Thi s
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of acrol ei n dodhcetdesti6h G €Y watet he mai nt enance operations whigh are 30
necessary to renove the deposits in the distillation colum or col ums.
These shutdowns thus result in high '

Whether with one or more distillation columns, fouling

of these columns constitutes a problem often
15 encountered during purification of acrolein. This
fouling is often characterized by the deposition of a
solid phase resulting from the polymerization 6f the
acrylic acid residues, indeed even of acrolein. In the
specific case of purification processes using two
20 columns, these fouling deposits generally occur in the
second column, which, furthermore, is often used under

azeotropic conditions.

These depositions bring about a gradual decline in the

25 efficiency of the distillation and result in partial,
indeed even complete, blocking of the distillation
column. This problem thus necessitates frequent
shutdowns of plants for the production of acrolein in
order to carry out the maintenance operations which are

30 necessary to remove the deposits in the distillation
column or columns. These shutdowns thus result in high
costs and in a consequent loss in the capacity of the
production plants.

35 The present invention is thus targeted at a process for
purifying acrolein in a simple, inexpensive and safer
way while minimizing the fouling deposits in the

distillation column used.



costs and in a consequent loss in the capacity of the production plants.
"35 The present invention is thus targeted at a process for purifying
acrolein in a sinple, inexpensive and safer way while mni m@? ryNt 286
fouling deposits in the distillation golumm used. O 7 JUN 2006 - 3 It has
"thus been found that it is possible to overcone the disadvantages rel ated
to fouling ly disst iddisgpesn mmushaf;rﬂteha @Qbuﬁ.ibﬁlé tidd & eeemef | C )
operatin diti sub tier esent.. kaventiqQn i s thus
aIO cont i %uo%ggpr%lcsg%slévq‘nstag{ f%% ?%a%’l orifoé‘]fllglcgr g’?}é a1 gtﬁwﬁﬂgcﬁp an
aqueous acr@MQEWU§oI@Mﬂﬂiﬁl@ev@bduaﬁogasuMdeah sﬂ?qnium'rhpanatﬁng
condense, i $dhedtli@na distillation colum equipped at its base with at

| east one boiler and at its top with at | east one condenser,' a liquid

m xture %ssentially conprising water, is wthdrawn at the base of the
distillati oa cobbiect 1Enattargasf mthburmﬁéremt iakkgtEonprissi tiguacrol ei n and

wat er gamwagc%gkﬁ@@o@s Lhecian b e sl diatiann, 6ol W tie, gag, m xture
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condenser, a tenperature mhlch nakes it possible to obtain, on the
one hand, an aquaelusslqi@w@%&%l@m,s@mﬁ&l ot gyohands aaéulaﬁ:ﬁ%@lt'a'
anount acr.ol ei.n-rich gas m xture, and purified acrolein i.s w thdrawn
fromth acrole|ﬁ52§ %F&ﬁu %s i COROETSFor &S EQH1QQx%I%}SQH%%qtﬁF@ntlon

relates to a corbilumausegudopsd far the pbdséi eafdronaef bhedot eiohe i n
whi ch: boiler and at its top with at least one condenser,
- a liquid mixture essentially comprising water: is
withdrawn at the base of the distillation column,
15 - a gas mixture essentially comprising acrolein and
water is withdrawn at the top of the distillation
column,
- the gas mixture withdrawn at the top of the
distillation column is cooled, in the condenser,
20 to a temperature which makes it possible to
obtain, on the one hand, an aqueous condensate
and, on the other hand, a substantial amount of an
acrolein-rich gas mixture, and
- purified acrolein is withdrawn from the acrolein-
25 rich gas mixture.

More specifically, the invention - relates to a
continuous process for the purification of acrolein, in
which:

30 - an aqueous acrolein solution is introduced into a
distillation column equipped at its base with at
least one boiler and at its top with at least one
condenser,

- a liquid mixture comprising water is withdrawn at

35 the base of the distillation column, _

- a gas mixture comprising acrolein is withdrawn at
the top of the distillation column,
- the gas mixture withdrawn at the top of the

distillation column is cooled, in the condenser,



30 - an'aqueous acrolein solution is introduced into a disti h\lxﬁlhpqmsol um

equi pped at its base with at |east one boiler and at its top at | east
one condenser, - a liquid mxture conprising water is withdrawn at 35 the
base of the distillation colum, - a gas, nm xture conprising acrolein is

wi thdrawn at the top of the di stillatioh col um, the gas m xture w t hdrawn
at the top of the i stdl|aidQe-£aliam d;}?;.&?mrﬁéi«: dn {he Ig%mseer,t 7 JUN
2006 - 4 to a tenperature which nmakes |t p055|b eto tain, on the one
hand, an aqueous %?ﬁ?e‘r&'at 87 afE SRS hBaBEherathaAFUSRNSaFRISHEFGTh gas
mxture, and 5 - said|, gasm NicHalr @therwi hRddawnanchaeasi ethzegn n gdmt the
distillation is determ.ned |n order to obtain, at the base of -the col um,
a nonazeotropic Ir?lq}fﬁ‘ﬂ:% xature essentially conprising water and the
condensat iSon ts desardrigrsl nixtrnteri st vithdofamei,n an aqueous condensate
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enriched in acrolein. Preferably, as m xture obtai nedéat t elcol umm
top 15 conprPEiRy b’ifovo‘P]aFr%mbeté\Een 8% Rade70Rfandher eddiamBsl.y Fet ween

40% and 60% afonv@ieitrdphi /i riiuiad tﬂm«aﬁwen@@éé@@ﬂﬁlmer@éﬁﬁﬁ&h@ ces,
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cooling in the condenser, 25 conpensating as It were |mted
separati on of3CEHEHer ol ein in the distillation col um.

Preferably, the gas mixture obtained at the column top
15 comprises, by volume, between 30% and 70% and
preferably between 40% and 60% of water.
By virtue of the abovementioned operating choices, the
distillation 1is carried out at temperatures which
20 remain limited since in particular the production at
the column top of a gas mixture comprising a not
insignificant proportion of water is accepted. The
separation of the water is subsequently obtained by
specific conditions o©of cooling in the condenser,
25 compensating as it were for the limited separation of

the acrolein in the distillation column.

Another subject matter of the present invention is a
continuous process and a plant for the manufacture of

30 MTPA, that is to say of 3-{(methylthio)propionaldehyde.

The processes for the manufacture of MTPA of the prior
art generally involve a chemical reaction of liquid
acrolein with methyl mercaptan generally in the
35 presence of a catalyst. These processes often require
one or more intermediate storages of liquid acrolein.
This can present a safety problem related to the
characteristics of acrolein, in particular its

polymerization, its high toxicity and its flammability.



Anat her "subject matter of the present invention is a continuous process

and a plant for the manufacture of 30 MIPA, that is to say of
"3- (et hyl t hi o) propi onal dehyde. The processes for the manuf act OF eJBt 20FpA of

the prior

art generally involve a chemcal reaction of liquid acrolein
with methyl nercaptan generally in the 35 presence of a catal yst. These

-processes often require one or nore infernedi ate storages of liquid

acr ol ei n.

characteristics of acrolein, in particular _its _polynerization, its high
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| i qui d acr olmdartand by araddei @ii@rcdatwctin order to avoid |osses in yield

by 25 stripping of the MIPA and the expensive treatnent of

ef fl uent,

15

20

25

30

35

it has been found that it is
In this case, the offgases are removed subsequent to

the reaction between acrolein and MSH; they result in a
substantial loss of acfolein and MTPA by stripping or
elution. Furthermore, the offgases comprising these
acrolein and MTPA fractions require specific and
expensive treatments in order to eliminate the smells

and to comply with legislation relating to discharges.

In order to respond, on the one hand, to the safety
problem related to the storage of liquid acrolein and,
on the other hand, in order to avoid losses in yield by
stripping of the MTPA and the expensive treatment of
the gaseous effluent, it has been found that it 1is
advantageous to carry out the ©process for the
purification of acrolein described above and to
manufacture MTPA by reacting the gaseous acrolein thus
purified, obtained by said process, directly with
ligquid or gaseous methyl mercaptan. Thus, the reaction
for the manufacture of MTPA can be carried out directly
starting from purified gaseous acrolein devoid of
“noncondensable” gases. This method of operation thus
makes it possible to eliminate any intermediate storage
of liquid acrolein, thus solves the safety problem

mentioned above, and losses of MTPA and of acrolein.

t he gaseous



advant ageous to carry out the process for the purification of acrolein
descri bed above and to manufacture MIPA by reacting the gaseous acrolein
"thus 30 purified, obtained by said process, directly with d?q}udeZUBS
gaseous nethyl nercaptan. Thus, the reaction for the manufacture of MIPA
can be carried out directly starting-fgom purified gaseous acrol ein devoid
-of "noncondensabl e" gases. This nethod of operation thus 35 makes it
possi bl e t o ®id nbhasenenyniveheriokdiiat eclsdor egege0édl bguiad aertalmicys t hus
sol ves the saf et roblem _nentigned above, _.and | os f__MI f

acr ol ei n. Opircﬁqfl\(?goﬁ—%ld-e gt ﬁepg‘raé%enfb'ornvt&ﬁi mniug%t%ﬁgget agge?gfdip%t a
conti nuous qomuessignd & asphget fof tiparnidickadon e of MERAOL®pri si ng
a stage of i fJ i on_Qf ol gi cordi_ng t racess; 4.or e
purificati o%% gfcgﬂg%r oF(gi nggéscﬁkgggggbo;g%%ﬁg%pr ré?'j(s?"erélpltﬂl nvenc{rlponéérqel ates
in partibul @crolein cdes¢niloed ppovess for the manufacture of MIPA

characterized in that: 10 (a) a vapor-phase oxidation of propylene is
carried out using a catalyst, s¢o as to_obtain a crude ,k acrol ein-based
product, (b)TRRI RrPFEREeNt IFKCRRACBr udELBEESuct PobBETTEFI R het 157
precedi ng stage:ditouenoyedcess) tHer pratiect mitefaethia tbE preread ng

stage is absorbed with ter,. sp as to obtain' an aqueous acrolein
sol ution sub@?%ﬂ??%??@zﬁeb?dt%?gaci ds, (d) said solution is purified, so

as to obbain 20 purified gaseous acrolein, and (e) the purified gaseous
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originally presemuq‘_nusing a catalyst, so as to obtain a crude
acrolein-based product,

(b) acids present in the crude product obtained in the

15 preceding stage are removed,

(c) the product obtained in the preceding stage is
absorbed with water, so as to obtain an aqueous
acrolein solution substantially devoid of acids,

(d) said solution is purified, so as to obtain

20 purified gaseous acrolein, and

(e) the purified gaseous acrolein obtained 1in the
preceding stage is reacted with MSH, that is to
say methyl mercaptan, so as to obtain MTPA,

and the “noncondensable” gases originally present in

25 the crude product resulting from oxidation stage (a)

are separated before stage (e).

Preferably, the separation of the “noncondensable”
gases 1is carried out before purification stage (d), in
30 particular during stage (b) and/or stage (c), for

example during stage (c).

The *“noncondensable” gases are either recycled to
oxidation stage (a) or discharged from the process and,
35 for example, incinerated at a relatively low
temperature (900°C, for example), as regards

carbonaceous discharges and not sulfurous discharges.



25 the crude product resulting fromoxidation stage (a) are separat ed
"before stage (e). Preferably, the separation of the "noncondengﬁp N 200GRses
is carried out before purification stage (d) , in 30 particul ar durlng
stage (b) and/or stage (c), for exanple during stage (c). The
-"noncondensabl e" gases are either recycled to oxidation stage (a) or

di scharged fram t@@té’f—ﬁ.@ﬁ?.ﬁgangdvgﬁ}:éSE CYRDIL, JAENUALd G acne
relatively | ow erature exanpl e), as_regards. carbonaceous

di schar ges amPRRANGEAFIPHES FaTdar FRStrpam J 9§ 2@@6 synthesdst erhi ni ng
advant age ofMPpsepy athed ofaidle gaskencapdensebldmpases dpst reantet the
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poi soni ng the ,oxidati 9n, catal yait%&EO &%L‘” %g‘dgol‘é@ﬁlﬁspa{ﬁé' on of

t he "noncondensabl€" gases upstream t he" pur i tion of “thée acrolein
al so makes iexidzsidh ecabal:eabvverahgaslﬁ‘arl gempopodsal |y in a relatively

hi gh proportion by volume, throughout the process resulting in MIPA. 15 By
virtue of this upstreamseparation of the "noncondensable" gases, there is
no cause to TR r FEPRTASHONG R nGhEr IARRREIRS2BLE he IARASHAIPSETBAMMIPA by

reacti onpbetyeenrracr @Jxﬂllrflajahl\ﬁH ofhi enepr aw%tl%mha&ueg t fakegoversul fur
conmpounds before djeschar bp(1 20 incineration of the of es at_a
i} p S

relatively BYH Ethper@t uFETPTIS008, FEF eXIMIAHt- IrP? nt*df 2
recycling ofrélmtirmbpndmgmprOQQseﬁont doy heraixinttat | ey olgoMEPAt e el d,

expr essed WI % elsg%_cdt{ﬁ% %@Egm ng nol ar anmount of propyl ene, is

found to be su antla

15 By virtue ©of this upstream separation of the
“*noncondensable” gases, there is no cause to carry it
out during or subsequent to the synthesis of MTPA by
reaction between acrolein and MSH, which prevents
having to remove sulfur compounds before discharge by

20 incineration of the offgases at a relatively high

temperature (1200°C, for example).

In the event of recycling of the noncondensable gases
to the oxidation, the MTPA vyield, expressed with
25 respect to the incoming molar amount of propylene, is

found to be substantially improved.

The present invention also relates to a continuous
process for the manufacture of MTPA, characterized in
30 that:

(a) a wvapor-phase oxidation of propylene is carried
out using a catalyst, so as to obtain a crude
acrolein-based product,

35 (b) acids present in the crude product obtained in the
preceding stage are removed,

(c) the product obtained in the preceding stage is

absorbed with water, so as to obtain an agqueous




The present 'invention also relates to a continuous process for the

manuf acture of MIPA, characterized in 30 that: (a) a vapor-pthap%uﬂx%?thi on
of propylene is carried out using a catalyst, so as to obtain a Crude
acrol ei n-based product, 35 (b) acids p_regent in the crude product obtained
i.-n the preceding stage are renoved, (c)” the product obtained in the

precedi ng stage i s;¢ r-bed w r, sq tai n_.an_aqueo 0 7 JUN
SacAPROD ""’5%23\9?53 L 5a L 9P £ e

2006 8 acrolein solution separated fromthe noncondensable" gasés, (d)
said solution is pFIFFRFenFPALt g8&sain  purified gaseous acrol ein, and

5 (e) the purid) ecgaseoysl@cih ei Dsobpainedeln thRe RILCad Ngostane is
reacted directly W&:.hitlojeat#” d or aseouys .MsH, that is to say nethyl
&t PNPAS £S5 Pr&r&ralbfy, stage (e) is carried out

mercaptan, so as t0©
bet ween | iSqui te MSH-handyirfiiféded saseolei napabitannedbitaihhé gas ptiase.
Figures 1 and 2 repr&seiing Md vt d npld add iqg fald ’wit?hdfi/#&e for the
purification of acrolein and a plant 15 for the manufacture o PA

enpl oyi ng the proc&TEYs Y¥HE. | Ebéﬁt i&n. EFi gAY e MEtvAgmaHARItEal| yso
illustrates a devige ddrogthen prgzaf.i cati on of acrolein according to the
invention. 20 Figure 2 diagrammatically illustrates a plant for the

manuf acture of MIPA according to the invention. The present invention is
descri bedOi n Prlexhdtlai |l st ulequentdyrivd hutefleeeneen t i dugliresd. The

process of thend NYEntd QM R CAdiie QW Ay o s §i ichlcali-n pf an aqueous
acrolein solution 2 devoid of "noncondensabl e gases, t Rar-rs to say a
m xture in :

Figures 1 and 2 represent, without implied limitation,
a device for the purification of acrolein and a plant

15 for the manufacture of MTPA employing the process of
the invention.

Figure 1 diagrammatically illustrates a device for the
purification of acrolein according to the invention.

20
Figure 2 diagrammatically illustrates a plant for the

manufacture of MTPA according to the invention.

The present invention is described in more detail

25 subsequently with reference to figure 1.

The process of the invention is carried out by
distillation of an aqueous acrolein solution 2 devoid
of “noncondensable” gases, that is to say a mixture in

30 the liquid form essentially comprising acrolein and
water.

The term “noncondensable” gases or “inert” gases or
“offgases” is understood to mean any gas which cannot
35 Dbe condensed, relatively, under the purification
conditions according to the process of the invention.
These gases can generally only Dbe condensed at
temperatures well below 100°C. By way of examples,

these “noncondensable” gases can be nitrogen,



30 the tiquid formessentially conprising acrolein and water. The term
"noncondensabl e" gases or "inert" gases or "of fgases” is under Uﬁﬁqmﬁf
nmean any gas which cannot 35 be condensed, relatively, under {0 e
purification conditions according to the process of the invention. These
gases can generally only be condensectz)lI at dtenper atu[)es yvtell bel 0\(/)v %OSSN By
way of exanmpl se "noncondensabl e" gases can, he nitrogen, .
20%6 -9 gpogéf%ﬁéig%ﬁbpé%%o%?n%xy%%n,° Th artyherd Ty IPFEY in the
gas stream r esR¥ ¢SRS f Fonthke oepnisiesian refsudariolgeifiromd tHe synthesis
“noncondensabl &f gases.iere renoved in the process according to the
invention during a prelimnary stage of absorption of the acrolein in
water. The aqueous acrolein solution 2, that is to say the 10 feed mxture
for the di &tilTmi Onoﬁﬁbﬂdﬁnsﬁﬁneh?yies@sC?B%éntrreﬂfo'v%@ll q{noacg{égloﬁ%n%sati o
reater than 1% in a ase, o ess an, or equal to,
gorrespondi nglﬁ%@{sﬁ%ni%l Qéi 518 FRRTEEE A YOI RY n i P Aaferarys stfdqueous
acrol ei n sol ut9brelsgrefigrablf ties acrodeicenty ataitex .of acrolein of |ess
than or equal to the solubility limt of acrolein in water, for exanple 5%
by weight. 20 The distillation colum 1 is also equipped at its base wth
a boiler (not T¥pr BTBRPEE) IEAIRET h8CwRteR 07 of thakt Heasto papyi diHey
evapor ati &g t heatuadususel ﬁdxogthiebuagneilatibhte_m#mTE@ar% gﬁq%\efggteaure -
operating condit] Oof t oi ler. are. conventional . e
tE\e boi Iger cgén&tcgé}?rtafan Ahed, <-’llcn]'ﬁcf]heemcaogfe Breaf T Stah 4t 79 IR FRY
operated at at3akpherfc pesssurdhamat @r vaégeal to a concentration
corresponding to the solubility limit of acrolein in

water.

15
The aqueous acrolein solution 2 preferably has a
concentration of acrolein of less than or €gqual to the
solubility limit of acrolein in water, for example 5%
by weight.

20

The distillation column 1 is also equipped at its base
with a boiler (not represented) having the function of
at least partially evaporating the aqueous solution
obtained at the column bottom. The operating conditions
25 of the boiler are conventional. The temperature in the
boiler can be maintained, in the case of a distillation
column operated at atmospheric pressure, at a value
ranging from 100 to 130°C, preferably from 100 to
120°C, especially from 102 to 110°C. A person skilled
30 in the art will know how to adjust these temperature
conditions according to whether the operation 1is

carried out under vacuum or under pressure.

According to the invention, a mixture 4 essentially

35 comprising water is withdrawn at the base of the
distillation column 1. This withdrawn mixture can
nevertheless have an acrolein concentration of less
than 0.1% by weight, preferably of less than 0.05% by
weight, especially of less than 0.01% by weight.



rangi ng from 100 to 130C, preferably from 100 to 120C, especially from 102
t'o 110C. A person skilled 30 in the art wll know how to adjust the
tenperature conditions according to whether the operation i 87 déNrP8d out
under vacuum or under pressure. According to the invention, a mxture 4
essentially 35 conprising water is withdrawn at the base of the
distillation colum 1. This wi thdrawn m xture can neverthel ess have an
acrol ein concgntra ion of less than 0.1% by weight, preferably of |ess
than 0.05% by”“WRFGhtY edfeci ¢y BFSPBRE t RAVSBOR by Wes gheIueows JUN
2006 - 10 Acsordiagnt osthetpsesent isnvenididied heamqueeods stacnaktebn

solution 2 is i fi i istil]ati olum,1, at the top_of which is
wi t hdrawn a gggygh{rlﬁ >(:"\?’urer?ﬂt§3l g&s%entféljél Iogchnﬁrc' si Mg a"gzjr%l?‘gll’%n& watrer .
This gas A xt BFELBrEs GSubsegnehelyy iqpmprisisty seeppletnolead byateans
represented dirpgsaigaRt ikattyrdyst N S@ELLENGE AD4, 150 ASeif0bLak

a
condensate 10 an? a substantial amount of“an acroleln-rich gas méfure 11.
10 I'n a seconBCStepP, Pr MEDF aZPBrefFAR1od; Fiasr yaadbiealhor i stRet hdr awn
fromthe acrokefareheh gag,nmisd use tdl.optharconl cbadehshhe moxtaHe 8§

w t hdrawn at u op apd the w thdraw ng of the purified rolein
12 constitut eg{?ﬁ/cs)t%glélé%?i éf“glsl?gggtsf St t ceropfeolfé'gfsl%? %%stﬂiexf:?ﬁ/%nﬁon, it
bei ng posd bl &nf &r Aeeessl s3trres Peribredr askolibiand@usiny tnecgasecusi vel y.

According to eeemofist hpsen@sspnt irdbmaspest crbh i niXhyr N at
the top of th i J‘i | 1 ati g_lrjl_ 20 ¢ Iurp;eis _thﬁg coéﬁzé{it:n ggagso\r,\\%ﬁé%gg?&g, SO

di _ _
as to obtain f%‘he Shd&ERSat8910°5n sUPSEHAE af afotRATdHMm aft the
acrol ei n-ri chcgésmmi géwr end lthdheitkednawsndsbanthal parpntd h&rondenst ood

to mean 25 that dhe.a¢relein.ds EQQHE’ y nirtue o e cooling copditions
sel ected, largely In the gas m xiire J_[a? el SF ThE RNk o8t
15 the” invention, it being possible for these stages to

occur simultaneously or consecutively.

According to one of these essential aspects, the
mixture 6 withdrawn at the top of the distillation
20 column is thus cooled in a condenser 7, so as to obtain
the condensate 10 and a substantial amount of an

acrolein-rich gas mixture 11.

The term “substantial amount” is understood to mean
25 that the acrolein is found, by virtue of the cooling
conditions selected, largely in the gas mixture 11,
rather than in the condensate 10. It may be considered
that more than 50%, preferably more than 70%,
especially more than 90%, of the amount by weight of
30 acrolein initially present in the gas mixture 6
withdrawn at the top of column 1 is found, after

cooling 204, purified in the gaseous form.

Such an acrolein-rich gas mixture can be obtained by a
35 Judicious choice of the temperature of cooling 204 of
the condenser 7. The choice of this temperature must
obviously be made by taking into account the value of
other physical parameters, such as, for example, the

pressure.



rather than in the condensate 10. It may be considered that nore than 50%
preferably nore than 70% especially nore than 90% of the anount by

wei ght of 30 acrolein initially present in the gas mxture 6 wthdrawn at
the top of colum 1 is found, after cooling 204, purified i®h7tdudl M@Beous

form Such an acrolein-rich gas m xture ddan-be obtained by a 35 judicious
choice of the tenperature of cooling 204 of the condenser 7. The choice of
this tenperature nust obviously be nmade by taking into account the val ue

of other phystThak, paci®idittg LhaaSspbefreXan e e tﬂéewé‘en@ 7 JUN
2006 - 11 Thu ?OI’dI ng.tq.a s ECIdef formof_the present ‘invention, if
the distillati on corum’ 17is nt5F et 2 HO™h PPEERr ¢ BS tReinemnadt ur e

in the condensefF 7 Spressube Mai ntlae nedmperatuatudnl aheordndgntert e

cquat| on TR2L 38530 9 el AR PXALCSTELdfy o ALTOSBAGLGS PO, XAl €, i

Pis 1atm T is >53 he co
advant ageous| yeﬂ’é?ﬁ’t%ﬁl nedTafl- %@'ﬁ%“s%e?l c pf esshRET whi expresaad es in

mai ntai ni ng a atmeopehetes & Fort BragpDEenser p7:iat 18 2¢al, uey of s grppder p t han
54C, preferably_ ra ?%rgg ,}_“rom 557$ 70C, ‘especially ranging from60 to 65C.
15 According to anot her esstntia C:31spect the purified acrolein 12 is

w thdrawn fromthe acrolein-rich gas mxture 11, the Iatter havi ng been

obt ai ned hy coghing «2Q4of tihe gas m'a@% ' op of 20
distillation col urmc The verb "to wt e%&?g b\gﬂa% 67 ST o%d |(r)lta very
general way. ARUBPIRIRF 1D (ST PR i o‘ﬁhl@}he ¥REWATSD Mitriavire preoduct

froma m xturetemsermderst dnd tie 25on@amsdhe7f agt Hf vhnast iggnatidg o of
removing at |eggt, 54°C, preferably ranging from 55 to 70°C,
especially ranging from 60 to 65°C.
15
According to another essential aspect, the purified
acrolein 12 1is withdrawn from the acrolein-rich gas
mixture 11, the latter having been obtained by cooling
204 of the gas mixture 6 withdrawn at the top of
20 distillation column 1.

The wverb “to withdraw” is to be understood in a very
general way. According to the invention, the term “to
withdraw a product from a mixture” is understood to

25 mean the fact of fractionating or of removing at least
a portion of said mixture.

Preferably, the purified acrolein 12 3is obtained by
withdrawing all the acrolein-rich gas mixture 11. In

30 this case, the purified acrolein can be isolated by
simple separation of the acrolein-rich gas mixture 11,
on the one hand, and of the condensate 10, on the other
hand. The purified acrolein 12 can subsequently be
withdrawn via a pipe emerging in the upper part of the

35 condenser 7 comprising the acrolein-rich gas mixture
11.

The purified acrolein 12 generally exists in the form

of a gas mixtur_e essentially comprising acrolein with a



a portion of said m xture. Preferably, the purified acrolein 12 is obtained
by wthdrawing all the acrolein-rich gas mxture 11. In 3@ 2hyR 28¢e, the
purified acrolein can be isolated by sinple separation of the
acrolein-rich gas mxture 11, on the one hand, and of the condensate 10,
on the other hand. The purified acroleig 12 can subsequently be w thdrawn
via a pipe energing in the upper part of fhe 35 condenser 7 conprising the

acrol ei n-rich gas wrg'egxurceorgt:lentTher}%urgdgieéic%gi(gnei&l Qenerably exists in
the form of a gas m xture essential I’y conprising acrolein WltlH a o7 JUN
2006 - 12 | oWl @@t ermductienpdni theatrsarr ebatestrminly to a

significant reduction in the water content. Advantageously, by way of
exanpl e, by adjusting the. 5 condensatiqn tenperature, the purified
acrolein 12 c%l£%a§vt€%§ﬁu Vo1 ePXR é“baﬁ’ceﬁ%r a‘?’l‘%gpi%ngin ?‘96‘1‘:?’8’6“9{ 0t85% by
wei ght, pr &f erctisiderfsadmods tamSeitsthyrarei g , puespred abbyoletm 90 tan93% by
wei ght. 10 Acagys ng,t9.ag;adya r to-ipyegtipon, the
condensate 10 is at | eagt parti g};ﬁ%@ﬂggﬁﬁ%g‘d%&%ﬁi%@pt%% 5%53?}5% ation
col um.  Pref éMablXRidl. offnaferadidendaom i $& eitiwt r Fifcedyat wetilghti op of

the distillatiedpealally Erokb glon ter dak b9 @wegnkurther reduce fouling
deposits, the acrolein solution 2 can advantageously be subjected to a
prelimnary deoxygenation stage before being fed to the distillation

col um 1. 1Thi fadspdiganattioon agan dsva2iagarauised foutm by fpl atieng pireaeacr ol ei n

sol ution 2 undgfye3GHM thibkewhsgenddrds RPSTish! gt 0%8%&5%%‘%&1%'1@9 a
distillation colum 1 having downconerless plates wt 5 ldrge
perforations &fEHEFARGeat 6 waliEe so ¢ t o distillation  column.

Preferably, all of the condensate is reintroduced at
the top of the distillation column 1.
15
In order to even further reduce fouling deposits, the
acrolein solution 2 can advantageously be subjected to
a preliminary deoxygenation stage before being fed to
the distillation column 1. This deoxygenation can be
20 carried out by placing the acrolein solution 2 under

vacuum.

Likewise, it is possible to envisage using a

distillation column 1 having downcomerless plates with
25 large perforations and having heated walls, so as to

avoid the condensation of still 1ligquid which can

initiate undesirable points of polymerization. However,

this possibility may prove to be expensive and

unnecessary, in view of the improvements introduced by
30 the process of the present invention.

The advantages of the purification process according to
the present invention are to make it possible:
- to obtain acrolein in the gas phase 12 with a high
35 degree of purity, without requiring shutdowns of
the plant to remove fouling deposits from the
column 1 and the condenser 7 as a result of the

polymerization of acrylic acid and/or of acrolein,



avoi d the condensation of still liquid which can initiate undesirable
poi nts of polynerization. However, this possibility may prove to PU]:
expensive and unnecessary, in view of the inprovenents int ot Wl @@, 30
t he process of the present invention. The advantages of the purification
process according to the present invention are to nake it possible: to
obtain acrolein in the gas phase 12 wi-tH3a-high 35 degree of purity,

w thout requiring shutdowns of the plant to renove fouling deposits from
the colum 1-and the BoRHRhser thas Brieqrie ofegmbreppnimerizatiem of
acrylic acid and/ ofodiees®lein, 0 7 JUN 2006 - 13 - to mnimze the
frigorie requirenents_in.th condenser_7, .to avoi d the need for. storage of
liquid acrol ein aﬁ% ?Hﬁ%‘lat hﬁal&eefc{] g%ESFBPEaf’S r#nijrﬁc’%’el HRCT@lein

i ntermedi at e st ockandf this Kioghihgkeoxit, prosdiEimmitioc mndidangerthss
product. Wth refefgnesnd@ {EHUr & b0t kgt sybj;gct HRLhEY of L g1 Present
invention is a contipuous process for the 10 manufacturé of MIPA, that is
to say 3-(nethyl t FEEIPPRHP bR ARBIRANECTNS RFGEESs is  characterized in
that it conprises a stage 114 of purification of the acrolein according to
t he process escribed _above. 15.MIPA is an_ipternmediate prodyct in.the
nmanuf act ur e o@léﬁefﬁggﬁﬁﬁgeort%hgﬁgu’f%a ‘i gn?gggﬁys Ibﬁ-eﬁﬁdl’?f‘%&-er of

4- (et hyl t hi o¥het amesensciidveltlononiseai soatiessent paloceasi NMwractite whi ch
makes it ppsshbherdLesHPp! enprt 20 \g48fi ciencigsein tLjF di et. of animmls.
HVBA provides_a, source of methjonine which 1s conmonly used as a |,

met hi oni ne suppfBRERYI PRI RFIRAMRA LA HRD ani TS f ecREFOMFA i s TOmonly
requi red for theraeavedheeédrerof that it comprises a stage 114 of

purification of the acrolein according to the process
described above.
15
MTPA is an intermediate product in the manufacture of
methionine or HMBA, that is to say 2-hydroxy-
4~ (methylthio)butanoic acid. Methionine is an essential
amino acid which makes it possible to supplement
20 deficiencies in the diet of animals. HMBA provides a
source of methionine which is commonly used as a
methionine supplement in the formulation of animal
feed. MTPA is commonly required for the manufacture of
HMBA or of methionine.

25
According to a preferred form of the invention, with
reference to figure 2, the continuous process for the
manufacture of MTPA is characterized in that:
(a) a vapor-phase oxidation 101 of propylene 104 is
30 carried out using a catalyst, so as to obtain a
crude acrolein-based gaseous product 105,
(b) acids present in the crude product 105 obtained in
the preceding stage are removed 106,
(c) the product obtained in the preceding stage 1is
35 absorbed 110 with water 111, so as to obtain an

aqueous acrolein solution 2 which is substantially
devoid of acids and which is separated from the

“noncondensable” gases 113,



HVBA or "of methionine. 25 According to a preferred formof the invention,

"with reference to figure 2, the continuous process.for.the? ﬁrgﬁ,?fzmgt ure of
MIPA is characterized in that: (a) a vapor-phase oxi dation 101 of propylene

104 is 30 carried out using a catalyst, so as to obtain a crude

acrol ei n-based gaseous product 105, (b)_ gGids present in the crude product

105 obtained in the preceding stage are renoved 106, (c) the product

btained in th I et NG Shaded So 3D at;_,g&; £ 1Q Witk Ler f11]t SO as
?o gio?gi n an gccl]ﬁeous acr ol e':P sol Uti on ?cﬁei}s éﬁnbstr]é\r%?u al?y 'eev0| d of
aci ds and which i s BEPaTEHE edi % onfPhe ERRoneeRHEGABIEY Reacrigdeim 7 JUN

2006 - 14 (d) sai destwibed abbsepursicfies by W@ of Ebeeap’ 96€5s 114

for the purificati f i scri-bed above, so as to obtain a stream
p PL0f £ AGK gg}aegébusdeaa&goa(e

i_fi ’ i fi | ein
12 of urified gaseous acrolein, an &yt F?él purified gaseous acro
12 obt a?ne& [ n??)he thi cbByihgedt ggs oy s exantadcbivi t T2 gabeaisedr ihi qied MSH

hat is t iR} hytager ¢aptaicddy ther 636068 6f 3:catal Yiy so as
3(1)6E)b: ain MIP Lmre:chz;adzrfgj Tyhe g?ude acr ol ei -based8 roduct %Og gﬁ%al Br%(%I in the
first stage (a) Of T aetpﬂ'(?c% s §Bf PREWhnTFAERBFENof I0MFBA guiRsienidey
exists in the Foramastalypts Moxtas o clrmariins MTPA fliirstly, acrolein in a
proportion of greater than 5% preferably 10% secondly, 15 noncondensable
gases, su H as _nitrogen, oxygen, carbon nonoxide, carbon dioxide, propane

or propyl efle, Th%hi FEFYS ekl simt Parsedt t PrgdueeadOborolnmimadlicts, thiech  as
aci ds, al dehydiix;stal €tdipe s (and o@t hefe GOPPOMES £620 fhi ﬁxaﬁﬁlftgthEQd%%t 105

s subsequent gl egLad oIyl s &.5°50N0 20348 (D), 59 a5, [0 [ETove acids,
comprising, firstly, acrolein in a proportion of
greater than 5%, preferably 10%, secondly,
15 noncondensable gases, such as nitrogen, oxygen, carbon
monoxide, carbon dioxide, propane or propylene,
thirdly, water and, fourthly, reaction byproducts, such

as acids, aldehydes, alcohols and other compounds .

20 This crude product 105 is subsequently treated, during
a second stage (b), so as to remove acids, such as, for
example, acrylic acid and acetic acid, by any means.

The crude product thus treated 109 can, according to

25 stage (c) of the process, be brought into contact with
cooled water 111 in an absorption column 110, in order
to collect an aqueous acrolein solution 2 at the base
of said column and an offgas stream 113, comprising
only traces of acrolein, at the top. The noncondensable

30 gases 113 can be entirely removed via the pipe 208 or
can be partially recycled to the process 101 for the
oxidation of propylene 104.

The fourth stage (d) of the process for the manufacture
35 of MTPA consists in purifying the aqgueous acrolein
solution 2 according to the purification process 114
described above. According to this purification

process, in a first step, a distillation column 1 is



exanpl e, acrylic acid and acetic acid, by any neans. The crude product thus
treated 109 can, according to 25 stage (c) of the process, 0deJud Qlfht into
contact with cooled water 111 in an absorption colum 110, in order to
col l ect an aqueous acrolein solution 2 at the base of said colum and an
of fgas stream 113, conprising only tracé$ of acrolein, at the top. The
noncondensabl e 30 gases 113 can be entirely renoved via the pipe 208 or

can be partial f§dretle| @8 fguepes pretessinpioterione? Wridativrderoid

propyl ene 104. ofhgohestidénsisne dsledlot ermyeass for the manufacture 35
of MIPA consists in purifying the agueous acrolein solution 2 according to
the purification process 114 described above. According to this
purification Bpsocegsrdentaefifisitlsteppga (ept bl ahiconmalasm fod st 7 JUN
2006 - 15 e ] uegusyAsK ol ehnesal utign i i .d f
noncondensaEbe gm%!égg?s@g%ﬁgf %as,es. 'As%lgta?ls Fﬁe %w%ﬁgt %g%?é;ghofofhe
process for thBUr5ERehufass Tof lmpalth ha1SH s 186 sayhe haiseeadayorPof

purified acrol ehvid@gedt b MBbrdi6int ha whe MEYGAS ENVisaard ofcacrglein in
the liquid or seous form.i t he presence of a catalyst. 10 According to
an advantageougg?d?ﬂ?%ﬁn?%epgr%s%ﬁﬁ ¥$venti on, the synthesis of MIPA is
carried out between liquid MSH 116 or gaseous MSH 116 and purified

acrol ein 12 MREBbARNRY 1 £ ! Nan U33aPlASEgedlie agaR! age OfnlhiSeedatn |ies
in the sinplification of the process and 1n 15 particular n the fact of
avoi di ng i nt er FRURREEC st HrageER bresiFurl MEFDI F nCaRT Ead vt dopeverst nf ul

in terms of shietyd @b BUyastagesebus mesHresenhndNyePLEQEd’ dsréDesmke 20
pose: bl e e orpilesl ssebolIEA D%.gs SOHCEE OhpbUalbsbacid oy
whi ch uses form lies in the simplification of the process and in
15 particular in the fact of avoiding intermediate
storages of liquid acrolein which would be harmful in
terms of safety.

One advantage of the present invention ‘is to make
20 possible the synthesis of MTPA using a source of

purified acrolein maintained in the gaseous form.

Another advantage of this novel process, which uses
acrolein in the gaseous form but devoid of
25 noncondensable gases, 1is to avoid, subsequent to the
synthesis of the MTPA, the entrainment of sulfur
compounds and of acrolein, which requires an expensive

treatment and results in substantial losses in yield.

30 Another subject matter of the present invention is a
device for the purification of acrolein comprising
- a feed pipe for an agqueous acrolein solution 2
devoid of noncondensable gases,
- a distillation column 1 fed via the feed pipe,
35 - a withdrawal pipe 6 at the top of the distillation
column 1,
- a condenser 7 fed via the withdrawal pipe and
equipped with a cooling means 204, in order to
maintain the temperature at values which make it



acrolein in the gaseous form but devoid of 25 noncondensabl e gases, is to

" avoid, subsequent to the synthesis of the MIPA, the entrai nient chhqﬁsjulfur
conmpounds and of acrol ein, which requires an expensive treﬁt B

results in substantial |osses in yield 30 Another subject matter of the
present invention is a device for the plrification of acrolein conprising
- a feed pipe for an aqueous acrol ein solution dgégi dajga noncondensabl e

gases, - a distil IRRITPI®I kR 1 IR a ? he CPEEERS A %i t Rdr aval
pi pe 6 at the top ofpdtmntdialt idnairitornf col wmrdlein-aicdndEsarixtured vi a
the wi t hdrawal pi plelanadnd equi pped with a cooling neans 204, in order to
mai ntain the tenperature at val ues which nake it 0 7 JUN 2006 - 16
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acrol ei n-r5i ch gas fAdre: pdssdhle- 8 RisReatd Riridisehaigelfeiamirhe
condenser 7 which 5 makesll,t possible tq isolate purified acrolein in the
acrol ei n-rich gas THt3feP ey AR MF 5% Ssref erabl y vertical, in order

to nmake possible flow by runoff along these internal 10 walls. The

condenser 7 iS. LN pardtli ar- equ pReds -7 h Lhice 20 { digscharge
of the condeilksléate te?%tét%at%dq%elggvg%efaeve\; X%%tggh&éoﬁ]a%nggtﬁg accunul at ed
at the base ofakée pessideverflow 1Dy wupRfin 8iPRPcetd®?ef kRt RAar ge of

the purifjied waC19! efKe i Folden s epuss fiof Pasidivatied abkpMepsd:d | evel 203

of cond - W i i
of condensate, and; i th two g spharug bl Pe,A3 30dcA2,5eNNeE! edhe each

condensate 10 situated below a level 203 of
condensate accumulated at the Dbase of the
condenser 7,

15 - with an orifice 202 for discharge of the purified
acrolein in the gaseous form situated above said
level 203 of condensate, and ’

- with two discharge pipes 13 and 12 connected to
each of said orifices.

20

The invention also relates to a plant for the

manufacture of MTPA comprising: '

- a reactor 101 which makes it possible to obtain a
crude acrolein-based gaseous product 105,

25 - a device 106 for removing acids, fed by virtue of
a feed pipe 105 for crude acrolein-based gaseous
product,

- a device 110 for absorption of acrolein with
water, fed by virtue of a feed pipe 109 for crude

30 acrolein-based gaseous product devoid of acids,

- a device 114 for the purification of acrolein fed
by virtue of a feed pipe 2 with an aqueous
acrolein solution, and

- a reactor 115 for the manufacture of MTPA fed by

35 virtue of a feed pipe 12 for purified acrolein and
a feed pipe 116 for MSH,

characterized in that the device 114 for the

purification of acrolein is in accordance with that

described above with reference to figure 1.



The invention also relates to a plant for the manufacture of MIPA
" conprising: a reactor 101 which nakes it possible to obtain a crude
acrol ei n-based gaseous product 105, 25 - a device 106 for letroUNN0&ici ds,
fed by virtue of a feed pipe 105 for crude acrol ei n-based gaseous product,
a device 110 for absorption of acrolein wth water, fed by virtue of a
feed pipe 109 for crude 30 acr ol ei n- baséed gaseous product devoid of acids,
a device 114 for the purification of acrolein fed by virtue of a feed pipe
2 with an aqueous acrolein solution, and a reactor 115 for the manufacture
of MIPA fed byre88rablyuetié feddepipepd2l@ffcohepreadted dLFofer ntlend a
feed pipe 116m%ﬂ r&h%ﬁ‘?tﬁﬂ&e‘j kn EBHﬁe{;l'z‘?%de&iEScé fg& the
purification Q ern is in accordance Wit desc above with
reference to ﬁF@GF%rqe Bipey@f 2805 conqengerf dr 4l yhe hBUFREHCHFIRR 12 of
the react@ lpbotessthe manufacture of MIPA is connected directly to the
di scharge pipe of the condenser 7 of the purification 5 process. Figure 1
illustrates, diagrammatically and without inplied |limtation, a plant for
the purificatFdguvé lacrhdlusnraneaccordtimwmmmmaty celdypr eseht wavleett on. 10

This plant cofp !L§§§ ail‘i‘dlstta!tlllo?‘lt' o8 C_:_S’ié:m Foledemd t B A jRQueens serolein
solution via a pe 2. The distjllation colunm™1 conprises a base 3

equi pped wnthacéoﬁﬁiPe+nn%?c?EﬁﬁQEﬁnﬁ¥§F|?P?fﬂ??ﬁiﬂﬁe&nW@qﬁ¥QPure 15
essentially conprising water is withdrawn fromthis base 3 via a

wi thdr aval i pg. 4. The distilladon, oglymm ) SPTBET 883t 0P Audliflh S
an aqueous acrolein solution via a feed pipe 2. The
distillation column 1 comprises a base 3 equipped with
a boiler not represented in the figure. A mixture

15 essentially comprising water i1s withdrawn from this
base 3 via a withdrawal pipe 4. The distillation column
comprises a top 5 which is connected to & withdrawal

pipe 6.

20 The plant represented in figure 1 also comprises a
condenser 7, the latter being fed via the withdrawal
pripe 6 positioned at the top 5 of the distillation

column 1. The condenser 7 is represented
diagrammatically by a chamber 8 and by a pipe 204
25 (represented by an arrow) intended for the circulation

of a liquid coolant. The chamber 8 in the condenser 7
comprises, in its lower part, the condensate 10 and, in
its upper part, the acrolein-rich gas mixture 11. The
condenser 7 1is also connected to a pipe 12 for
30 discharge of purified acrolein in the gaseous form.
This pipe 12 emerges inside the upper part of the
chamber 8 comprising the acrolein-rich gas mixture.

The purification plant represented in £figure 1 also

35 comprises a pipe 13 which makes possible the recycling
to the distillation column of the condensate 10
accumulated at the bottom of the chamber 8 of the
condenser 7.



pi pe 6. ‘20 The plant represented in figure 1 also conprises a condenser 7,
the latter being fed via the withdrawal pipe 6 positioned atninﬁ t%5 of
the distillation colum 1. The condenser 7 is represented N

di agrammatically by a chanber 8 and by a pipe 204 25 (represented by an
arrow) i-ntended for the circulation of ;g Iiquid coolant. The chanber 8 in
t-he condenser 7 conprises, inits |ower part, the condensate 10 and, in

its uppe& par fighhe %cr?hghgs&ggasﬁas(iﬂggﬁgﬁ%a;%pagn9 Qﬁﬁgenﬁfﬁﬁikés al so
connected to a e .for i sc e 0 urified acrolein in € gaseous
form This p?“ﬁgigﬁdeﬁﬁ‘b'@t}%i o ﬁ%nﬁp%‘é? Pag t PRI R U b ST B

conpri sing thénageobedance chi gasthe xtresentThieyemtdifoncat i on pl ant
represented in figure 1 also 35 conprises a pipe 13 which nakes possible

the recycling to the distillation colum of the condensate 10 accunul ated
at the bot? onTBf FHETCHhPHERT BT Bheeamienter Pheo manuiRcryes -ofig

Figure 2 illusthatescrdiaghamuat ifedl Wi @ dbMdIRiHe dzﬂp;%]x}@bﬂém&@&ﬂon, a
pl ant for the_pmanufacture of gWPA .i.n _accordance wth e gresent 1
i nvention. 5 The Ff&nt” %hp‘?’? BE {1PedttR5FS fOTPI RS eI uf ABFRPRE DTS ¢ ude

acrol ein 101 fmdewi t khpr opplfemenaespr df@ne, Wit h arad r d WA h emtée via
pi pes represeg&fglé§§psgééae'gaséw«sr ﬁpgdr@{?rfgcfﬁb%%%nﬁ%()?’iﬁndtﬂgél' A

crude acrol el n-base Paseous product Ts obtained reactor 101 by
catal yti ctOxi 82FBAT of Lk oM ef@tBLYtpFopahtddlieh r 9fn PREPPLEBENCET of

water. A pi peptbpaneomyecite ta tdite rpaebencdObinakeserd ! ROSIHY €149
ransier, Saldeghudee i ot i LISIGNCS 406 Lo TeEVLAg g 20y do. 19
transfer said crude product to the device 106 for
removing the acids.
15
This device 106 for removing the acids is composed of a
column for absorption with water which is fed, on the
one hand, with crude acrolein-based gaseous product via
the pipe 105 and, on the other hand, with water via a
20 pipe 107. A 1liquid effluent comprising acids 1is
discharged at the base of this column via a discharge
pipe 108. At the top of the absorption column 106, a
gaseous effluent comprising acrolein and devoid of acid
is transferred via a pipe 109 to a device 110 for

25 absorption of acrolein.

This device 110 for absorption of acrolein is also a
column for absorption with water which is fed with
crude acrolein-based gaseous product devoid of acid via
30 the pipe 109 and with water via the pipes 111 and 112.
The gaseous effluents obtained at the top of the device
110 can be partially recycled to the reactor 104 for
the manufacture of acrolein via a pipe 113. An acrolein
solution essentially comprising acrolein and water is
35 transferred at the base of the absorption column 110 by
virtue of the feed pipe 2 to a plant 114 for the
purification of acrolein in accordance with that

represented and described with reference to figure 1.



colum for absorption with water which is '"fed, on the one hand, with
" e¢rude acrol ei n-based gaseous product via the pipe 105 and, on the other
hand, with water via a 20 pipe 107. Aliquid effluent conprisQfgjaci28 is
di scharged at the base of this colum via a discharge pjpe 108. At the top
of the absorption colum 106, a gaseéuégeffluent conprising acrol ein and

devoi d of aci is transferred vi pj pe 109 to device 110 fo 25

absor ption of %r%lf]%’i]ﬂi.cﬁi?ﬁo§l O%Jﬁ%'eajl]l% "f?ﬁr%?btr%.iléh %:Tgug@r 8 &MSi s al so
a colum forcemsorgses ormsvddsawdtberd wliioste:is fed with crude acrol ei n-based
gaseous product d i g asl j &30 ip d.wth:water via the
pipes Il and 112. ﬂfeé%aggl(?des\ﬁe?ﬁ uea#&%o%ﬁt %c%ggeg? Fﬁ%{l?(l)%\@bf the device

110 can be partialthe r@éjelblatEorheolumpt dr aoanedred t he Fandf P e of
acrolein wia a pipe 113. An acrolein solution essentially conprising

acrolein and water_.is 35 transferred at th ase of _the absorptiqn colum
110 by virtue of til-f‘uee fceog&ie&speer 27toc§nﬁle§§19%11§°f oFg?heto%urC%i 3"5}6} on of
acrol ein in accor dimsl Miatidrhatolnepr dseniad thed deshdrded whiher &f er ence
to figure 1. 0 7 JM 2008453 38q The,pul i figation,plant Il fepreggpted in

t
figure 2 thus conprises, as_described above: the feed pipe 2 for aqueous
acrol ei n sol uti on, TYPEEHEFIN atiDrPTIUNP MR HRFRER cehe CYMIFiPeE 5 2, -

thehgondellrmse_r 7 g(ﬁmea;taa_dld_su W%Qchoﬂnﬂfcethil.e; Hoddidiat i @8 cebtiin 1 avi S)th_e
wi t hdrawal pipe and equi pped. with a coalin ans (no represented), in
order to maintain ?%éj‘?réﬁ%{%%)aatrtﬁ eari(?cﬁo‘a\?&lnuég‘cﬁig@ﬁ &ﬁfén?"?’ possible to
obtain a condensat edaadhangacpabei -2 | Tdw gperatxedr ecraldischar giepi pe 12
for purified acrol&idedl t B8 rmJaSLOYEEQ Min SPhEt ed A et BReraEROIgIN-Ti ch
gas . .
mixture present in the condenser 7, and
15 - a pipe 13 which makes 1t possible for the
recycling of the condensate to the distillation

columm 1.

The plant for the manufacture of MTPA represented in
20 figure 2 also comprises a —reactor 115 for the

manufacture of MTPA equipped with a feed pipe for

purified gaseous acrolein, said pipe correspohding to

the discharge pipe 12. The reactor 115 is also fed via

a feed pipe for MSH 116. The MTPA produced is
25 discharged via a discharge pipe 117.

The following examples make it possible to understand
the advantage of the present invention.

30 Example 1

This example illustrates a process for the purification
of acrolein of the prior art for which a single 40-
plate distillation column i1s wused. This column,
35 maintained at atmospheric pressure, was fed with an
acrolein solution comprising 6% by weight of acrolein
and 93.5% by weight of water. The temperature at the
base of this column was maintained at a value of 110°C

by wvirtue of a Dboiler. BAn azeotropic mixture of



m xture present in the condenser 7, and 15 - a pipe 13 which nmakes it

- possible for the recycling of the condensate to the distillatgqqﬂngngnn
1. The plant for the manufacture of MIPA represented in 20 figure al' so
conprises a reactor 115 for the manufacture of MIPA equi pped with a feed
pipe for purified gaseous acrol ein, sai4P pi pe corresponding to the

di scharge pipe _12. The reactor 115 is also fed via a feed pipe for

] VBH
116. The MIPASSFOUGERA2PE O35 WAtSThaPge Vi ="l sthatle PPPDeCd 150isThe
fol | ow ng exarplesnnaEre | vapossinpleted wndendémned the advanhagesef. the

present | venthOn o 30 SATRLE Ll nhe: SXAUR! GAALURLIALSS, S, Pr asgen,Lor the

purification of acrolein of the prior art for a. sing ate
distillation WSFERA i §hEsddPUTHits e6oIRATNY IR Il Nt aPTReEed af nvaptieri ¢
pressure, %3 an:E(iSX/ﬂlé\}blanpfﬁ?%Q:c Qirld Sof u%eeaqaerapafi, natGEé) ?yhem ObH 0;
acrolein an wei 0 er., The fenperature a e  base o
this col um mésgﬁaiﬁgéiﬁ&ﬁiﬂ?%ﬁRﬁgaﬂf§ﬁoﬁjié:£% °€?+?u5h%? Bupbfiet. An
azeotropi c m weer @0otofn&s Jhialr 2686. - 20 acrol ein and of water was

wi thdrawn at the top of this colum and was conpletely condensed via a
condenser. The m xture had an acrol ein _concentration of 95% by weight,
the inpuritiesPBeFR§URRI APFrebRfo¥adPothREEePPesaking Fepdltdpn3%omnd of
acet?ldghMﬂe,a@praxiﬁaeélpf:%1t59&iTm%eFQni@aljﬂﬁpdgﬁﬁiﬂﬁloﬁe%%ﬂ0|&fn t hus
purified was_70Q.topnes per .day. e _colum operated,w.th these operating
condi ti ons foprgébggb%?bxﬁ%%’%lfogupg 4S€E%$%£%H€¢¥srﬁ5%15%l eev%ﬁu%f
producti on. THP¥ncotanmchedseqtizat Igldees t arse e hdawn eschhegerd he

pl ates and thgghgat ex8h3DOET SniaSsQthahed with this col um.

15 Example la

With the aim of minimizing the fouling depdsits in the
column used in example 1, the plant comprising it was
modified by the addition of degassing under vacuum

20 (20°C, 0.7 bar). This modification did not make it
possible to significantly minimize the fouling deposits
observed above.

Example 2

25
This example illustrates a process for the purification
of acrolein incorporated in a pilot-scale unit for the
manufacture of MTPA according to the present invention.

30 Synthesis of acrolein

A crude acrolein-based product 105 is produced at the
outlet of a reactor 101 for the oxidation of propylene
to acrolein in the vapor phase. This crude product was
35 composed of a gas mixture having a temperature of 180°C
and comprising 63% by weight of noncondensable gases
(propane, nitrogen, oxygen, propylene, CO, CO2), 21% by
weight of water, 12% by weight of acrolein, 2% by
weight of acrylic acid and 2% of other compounds.



15 Exanple 1a Wth the aimof mnimzing the fouling deposits in the

" colum used in exanple 1, the plant conprising it was nodified by the .
addi ti on of degassing under vacuum 20 (20C, 0.7 bar). This rr@df f'ﬁamjg)n did

not make it possible to significantly mnimze the fouling epgsl

observed above. Exanple 2 25 This exampl&l idlustrates a process for the

purification of acrolein incorporated in a pilot-scale unit for the

manuf act ure of MIPA according to the present invention. 30 Synthesis of

acrolein A crudeoapcobgi 8fbasedapi@sluct 105 is produced at the outlet of a

reactor 101 for the oxidation of propylene to acrolein in the vapor phase.

This crude product was 35 conposed of a gas m xture having a tenperature of

180C and conBhisi g uedYdsy oleiighbastdngrodndensadll eclgasespot pphpaag,

ni trogen, ©xygen. ;RtOBMlEDE 1@9  atD2he 2LYEDY: YEIH0YOLCVBHE! nol2dhbY

wei ght of acroleln 2% b acrylitc acid a % 0

conpounds. 0 LN 999@311192E°1ﬂ5‘§0r1ﬂ5 onegrirped awigs W%V%rnéiéte&

acr ol ei n- basedaprhedigtd &8 ahgréaaefepbasgzl 5owaﬁal niredyced 19g,84 the
rate of 20 kgﬁ? at_the.bottom of a c9 gg col unmm 106, _equi pped with sieve
0

plates, maintarnSGTRE IR 26078 3P 1%1 BY P gRE oBF eBCFPYEIR V3D8
conpri si ng aciwdshdndwt. 8% biiewebghtmobfathel ebbhumasandi madnanbnatl she

botton1ofléheacokgggegggugglngglngg ab-10 gntegpﬁégéurﬁ?gy é % : fg aC|d|c

gas phase is wthdrawn at the colum top and subseque
Absor pti on of WAERBFEWR B The SG'HE g p#m%eswﬁeqm*alme@o%%d to
subsequently 4c°c.

Absorption of acrolein
15
The acidic gas phase thus obtained was subsequently
introduced with a flow rate of 16.2 kg/h at the base of
a column 110 for absorption with water. A stream of
water 111, introduced at 4°C, circulated in this
20 absorption column in order to absorb the acrolein. The
noncondensable gases mentioned above were discharged
113 at the top of the absorption column and a 6% by
weight aqueous acrolein solution 2 is obtained at the

column bottom.

25
Purification of acrolein
The aqueous acrolein solution was purified according to
the ©purification ©process of the invention (ct.
30 figure 1) using a single distillation column 1

comprising a random packing. This column, maintained at
atmospheric pressure, was thus fed 2 with an aqueous
solution comprising 6% by weight of acrolein. The
temperature at the base of the distillation column was
35 maintained at 105°C by virtue of a boiler. The top of
the column was equipped with a condenser 7 in order to
cool to 60°C the mixture withdrawn at the column top. A
condensate 9 and an acrolein-rich gas mixture 12 were

obtained at this temperature. The condensate was



introduced with a flowrate of 16.2 kg/h at the base of a colum 110 for

" absorption with water. A streamof water 111, introduced at 4C, circul ated
in this 20 absorption colum in order to absorb the acrol ei ng 7ThgN 2006
noncondensabl e gases nenti oned above were discharged 113 at the top of the
absorption colum and a 6% by weight aqueous acrolein solution 2 is
obtained at the colum bottom 25 Purdfaxation of acrolein The aqueous
acrolein solution was purified according to the purification process of
the inventionreeRtradudeduie Lp ustageatdiregie ati sthe | gblomncadapml 1
conprising a P@Bﬂ@ﬂé@aﬁhkajﬂeiffhw&tﬁo@"@uri@ﬁ} nLai Beqd @k, _@éf&}&oh@%ﬁ& _
pressure, was thus fed %V\Ath, an aqyequs solution conpri m@n& 6% by wei ght
of acrolein. TRE3IREnperdt P2 HyseWdFet he "diSst 1$P+aFeh a8l Uh was 35
mai nt ai ned atréfSCihy all ttiee afcwolmid-ericHhead effurd B col um was

equi pped W th a condenser 7 in order to cool to 60C the mxture w thdrawn
at the colum top. A condensate 9 and an acrolein-rich gas mxture 12 were
obt ai ned at thfsercoperatine. foheftondenskse nRSEOTL NN POH6obs@2ved
reintroduced 48 tHeipScieimd e erad dihee 001 At 1k Rurified acrolein
with a purity of 93% by weight (the remaining 7% being mainly water) was
isolated 12 by renoving all the acrolein-rich gas m xture 8. 5 After
operating forRéavelioweks MTEA f oul i ng was observed on the packing of the
distillatjipon colum I. Reaction of MIPA 10 Purified acrolein 12 in the
gaseous formand a, stoichionetric amount of liquid MSH are introduced, in
the presence Berthiefysacreheina Ldopincadher mE®egush form and a

stoichiometric amount of ligquid MSH are introduced, in
the presence of catalyst, into a loop reactor 115 with
recirculation of MTPA.

15
The yield is virtually quantitative. The presence of an
amouﬁt of water introduced by the acrolein thus
purified does not cause any trouble in comparison with
acrolein originating from an azeotropic distillation.

20

It is clearly apparent that the purification process
according to the present invention makes it possible to
greatly reduce fouling deposits in the distillation
column used for the purification of acrolein.

25



recirculation of MIPA. 15 The yield is virtually quantitative. The presence
" of an anount of water introduced by the acrolein thus purified does not

cause any trouble in conparison with acrolein originating fr
azeotropic distillation. 20 It is clearly apparent that the pgﬁaspﬂé@ﬁ%n
Pprocess according to the present inventi;on nakes it possible to greatly
reduce fouling deposits in the distillation colum used for the
purification of acrolein. 25 0 7 JUN 200 - 23 Appendix to the | PER WHAT
IS CLAIMED IS 5 1. A continuous process for the manufacture of MIPA,
characterized in that: (a) a vapor-phase oxidati appebdik ab phepylrere is
carried out using a catalyst, so as to obtain 10 a crude acrol ei n-based
product (105), (b) acids present in the crude product (105) obtained in

the preceding stage are renmovedWHRTOEP, CLATMERe I% oduct obtained in the

preceding stage 15 is absorbed (110) with water, so as to obtain an
aqueous Ie|n solutlon (2), (d) said solution (2) is purified, so as to
obt ai n pﬁflf} SR VI 2 HTP995S 4R (€ tRRBEAT FRER] 9hsABFA,

acrol ein obtannedcharhheeraQeﬁraﬁeimm@ .stage is reacted (115) with MSH,
that is to say nethyl nercaptan, so as to obtain MIPA and the
"noncondensabl e" gases originally present in the crude product (105)
resulting from 2%3adxi datviegersitdged axiatecisepathoel bEef prepsllage is

carried out using a catalyst, so as to obtain
10 a crude acrolein-based product (105),
(b) acids present in the crude product (105)
obtained in the preceding stage are removed
(106),
(c) the product obtained in the preceding stage
15 is absorbed (110) with water, so as to obtain
an agqueous acrolein solution (2),
(d) said .solution (2) 4is ©purified, so as to
obtain purified gaseous acrolein (12), and
(e) the purified gaseous acrolein obtained in the
20 preceding stage is reacted (115) with MSH,
that is to say methyl mercaptan, so as to
obtain MTPA,

and the “noncondensable” gases originally present

in the crude product (105) resulting from

25 oxidation stage (a) are separated before stage
(e).

2. The process as claimed in claim 1, characterized

in that the separation of the *“noncondensable”

30 gases 1s carried out before purification stage
(ay.

3. The process as claimed in claim 2, characterized

in that the separation of the “noncondensable”

35 gases is carried out during stage (b) and/or stage
(c).

AMENDED SHEET



‘(e). 2. 'The process as claimed in claim1, characterized in that the

" separation of the "noncondensable" 30 gases is carried out beB9r§hN 2006
purification stage (d). 3. The process as clained in claim 2,

.Characterized 1in that the separation of the "noncondensabl e” 35 gases is

carried out during stage (b) and/or stage -(C). AVENDED SHEET O 7 JUN 2006

- 24 4. The process as clained in claim 3, characterized in that the

separation of. ! herpgoncapdensable’s) 9aRes ¢ €aniked oulnduring piage ().
5 5. The process as cfained in claim 1, characterized Tn tha the
"noncondensabl e" ¥Fasesal e thevy slepgragiooxi dt | Bhest eng¢endessalfhe” pr ocess

as claimed in cl afjdrds £harasteehzedr &Qrifgt Bakgkhgcynoncondensabl e” gases
are discharged and incinerated. 7. A continuous process for the

manuf acture of MIPA, <characterized in that: 15 20 25 30 (a) a vapor-phase
oxi datiof (19D1) ofherppyloess &8s cdained ot dliaigh 4 ,catldysttesdza@8 to

obtain a crude acrolelpn-based_product (103).,, () acids present iLn_the
crude product (Mﬁﬁ é% a?ﬁgd Fﬁnfﬁ@%ﬁpggg an&gﬁﬁﬁaﬁﬁﬁaF%ﬁ%ﬁiﬁﬁ %306),
(c) the product oibxtbdaetonnsthgepretedi ng stage is absorbed (110) with
water, so as to obtain an aqueous acrolein solution (2) separated
6. The process as claimed in c¢laim 1, characterized
10 in that the “noncondensable” gases are discharged

and incinerated.

7. A continuous process for the manufacture of MTPA,
characterized in that:
15

(a) a vapor-phase oxidation (101) of propylene is
carried out using a catalyst, so as to obtain
a crude acrolein-based product (105),

(b) acids present in the crude product (105)

20 obtained in the preceding stage are removed
(106),

(c) the product obtained in the preceding stage
is absorbed (110) with water, so as to obtain
an aqueous acrolein solution (2) separated

25 from the “noncondensable” gases,

(d) said solution (2) 1is purified, so as to
obtain purified gaseous acrolein, and

(e) the purified gaseous acrolein obtained in the
preceding stage is reacted (115) directly

30 with MSH, that is to say methyl mercaptan, so
as to obtain MTPA.

8. The process as claimed in <claim 1 or 7,
characterized in that stage (e) 1s carried out
35 between MSH and acrolein maintained in the gas

phase.

AMENDED SHEET



from the "noncondensabl e" gases, (d) said solution (2) is purified, so as
"to obtain purified gaseous acrolein, and (e) the purified gaiedﬂtZQBroleln
obtained in the preceding stage is r eact ed (115) directly wth MSH, that
is to say nethyl nercaptan, so as to o %al n MIPA. 8. The process as
claimed in claim1l1 or 7, characterlzed i'n that stage (e) is carried out 35
bet ween MSH and acrolein maintained in the gas phase. AMENDED SHEET 0 7
JUN 2006 - 28- 9. Thige ppoeesssas a8 ai fkdlmedc| ditm 1cdaim  lchaemct @nized in

that stage (d) of cpukaliteati-ea qu‘n HHe: agquenus prekeFﬂﬁ@huyt%n(%)f s
carried out accor glgng to the fol pr.ocess he aqueous acrol ein

solution is introdtiCePTHIRES aaHnglellPatﬁQ;ﬁltdd?Ihrrﬁzé )l%q‘aﬁﬁﬁéﬁdaloultt s
base with at |eastcedediod eo amd aollltomtr@ppmddsat | east one condenser

7 - d t tiall Lisin 10 is_wit (4)
gt)the gagsleqlcj):‘ thmeX gl gt ?I%%Et?nl 5 %‘F sin g&m%rhoﬁ uré€ e%?&ﬁf’gﬁlcﬁgn
conprising acrol ein iame wat@xstslhathdmamnl@ﬁh dﬂ.th@qmnmpé&)aofltshe
distillation colum, 15 & gas qgg ég)ﬁgfl flat thf éoQof_the

oled, t con

distillation colum I's co I'n enser enpera ure ich
makes it possible tyisht aitn leawtt W@%ﬂ@ﬂﬁ@mﬁeranwa)queous condensat e (13)

and, on the other _hagd, 1 8&yi&0 3G+l nééééﬂt9§§l§‘ XAdhSr{dZg ader the

acrolel%i{lch gas nlxturerthggthdramm (1 gt the base of the
distillation column,

- a gas mixture essentially comprising acrolein
and water 1is withdrawn (6) at the top (5) of
the distillation column,

15 - the gas mixture (6) withdrawn at the top of the
distillation column is cooled, in the
condenser, to a temperature whicﬁ makes it
possible to obtain, on the one hand, an agueous
condensate (13) and, on the other hand, an

20 acrolein-rich gas mixture (12), and

- the acrolein-rich gas mixture is withdrawn
(12) .

10. The process as claimed in claim 9, characterized
25 in that the aqueous acrolein solution (2) has a
concentration of acrolein of less than or equal to

the solubility limit of acrolein in water.

11. The process as claimed in claim 9, characterized
30 in that the distillation column (1) is maintained
at a pressure P and in that the temperature in the
condenser (7) is maintained at a value T according

to the equation T>21.28*P+32.9.

35 12. The process as claimed in claim 11, characterized
in that the column (1) is maintained at
atmospheric pressure and the temperature in the
condenser is maintained at a value of greater than

AMENDED SHEET



10.. The '‘process as clainmed in claim9, characterized 25 in that the
" aqueous acrolein solution (2) has a concentration of acrolein of |ess than
or equal to the solubility limt of acrolein in water. 11. (rhejyw 2i08@ss as
"clained in claim9, characterized 30 ipcthat the distillation colum (1)
is maintained at a pressure P and in tha? t he tenperature in the condenser
(7) is maintained at a value T according to the equation T>21.28*P+32. 9.

35 12. The proces3*ds: cl é?]?ﬁaf-cﬁlfqrphral FARPinGhar AEPBr i z2®l %9 t haP°Ehe
colum (1) is nuiaspescdlay rahgosgherbs poessurgoand the tenperature in
the condenser is maintained at a value of greater than AMENDED SHEET O 7
JUN 2006 - 26 54C, preferably ranging from55 to 70C, especially ranging
from 60 to 6L 1BheTiperoueseesdsaslaiaieredinn «dladinmll, characterized 5 in

that thecacroleinsgi X r o] nt i
rangi ng fsr om 86 t%ﬁg‘%@a ol ggggl%g)elf E?EBI ?r:[afas‘: I‘ngl@@{% 3? bﬁaaéwelgrdht
especial |y from 9&c¥el 93% wm@ingmatlml 1ganghegprigeess8as tol dfedbyn cl ai m

1, characterized wépgltlgat ﬁpgfggggﬂ)saggoﬁlm%}gl S+t Eggstbgar&,ég hg

reintroduced into the distillation colum (1 e proctess as cfained
in claim14, char&®Pefizety I5opn9Pnap 48R &Y WﬁéQ@Gndensate (13) is

rei ntroduced at the top of the dlstlllatlon colum (1). 16. A process for
t he pur n ,aqueous, acrol ei n sql ution

h acrol ein, v{ln g
is int rg uce (2) T nfs 55 t??l & a&r‘f‘eéjol h‘?mc P dui ppRarattprizeBase
with at | east oneibothet &he atorndendape WLBhH ats legaslease pandeasey (7), -

a liquid mxture f@ﬂ@ﬁfé&ﬂge&agﬁEoi%hgﬁ&EgE§W&ation column (1).

15. The process as claimed in claim 14, characterized
15 in that all of the condensate (13) is reintroduced

at the top of the distillation column (1).

16. A process for the purification of acrolein, in
which:

20 - an aqueous acrolein solution is introduced (2)
into a distillation column (1) equipped at its
base with at least one boiler and at its top
with at least one condenser (7),

- a liquid mixture comprising water is withdrawn

25 (4) at the base of the distillation column,

- a gas mixture comprising acrolein is withdrawn
(6) at the top of the distillation column,

- the gas mixture (6) withdrawn at the top of the
distillation column is cooled, in the

30 condenser, to a temperature which makes it
possible to obtain, on the one hand, an agqueous
condensate (13) and, on the other hand, an
acrolein-rich gas mixture (12), and

- said gas mixture is withdrawn,

35 characterized in that the distillation (1) 1is
determined in order to obtain, at the base of the
column (1), a nonazeotropic ligquid mixture
essentially comprising water and the condensation

AMENDED SHEET



25 (4) at the base of the distillation colum, - a gas m xture conprising
" acrolein is withdrawmm (6) at the top of the distillation cobyqﬂj v, ghe gas

m xture (6) withdrawn at the top of the distillation colum is J%JP d, in
the 30 condenser, to a tenperature which nakes it possible to obtain, on
t he one hand, an aqueous condensate ¢13Y and, on the other hand, an
acrolein-rich gas mxture (12), and said gas m xture i s w thdrawn, 35
character i zed in {fat sideqgtsbhbhabi Ot (dhabs dotepiligd i geden,to
obtain, at the base of the colum (1), a nonazeotropic |iquid™mxture
essential |y conprFePRgRGRE.r (Ad stEtdislely fePERdEDN SREETLlein JUN
2006 - 27 (7) isafleter gaedmiRrarder (1) oBLBkRaARiAAUGOUS r CONElENsat e (13)
substantially depleted in acrolein and a gas mxture (12) substantially
enriched in acrof®efR ®5"17. The process as claimed in claim 16,
charactebi zed in that obtained at the colum top conprises, by volune,

0, 0, 0, 0,
between 30% 2nd 7P apdoRegberAP! ¥1 Behuge, 40P A0 FO% AL UBLEL; , AYENDED
in that obtained at the column top comprises, by

volume, between 30% and 70% and preferably between
40% and 60% of water.

AMENDED SHEET



