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1 METHOD FOR PREPARING ACRYLIC ACID FROM GLYCEROL The
present invention relates to an improved method for preparing acrylic acid
from glycerol, comprising a first step of dehydration of the glycerol to
acrolein and a second step of oxidation of the acrolein to acrylic acid, in 5
which an intermediate step of partial condensation of the water and heavy
by- products issuing from the dehydration step is implemented. Glycerol
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motor fuels or fuels in diesel and home-heating oil. It is a natural
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meeting the criteria associated with the new concept of "green

vdhishiathntarecsbaigcrrient RRGIpterRIRRSatiRRiteenyRierapns heavy by-
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considered. 15 Application WO 06/114506 describes a method for
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s based on the two consecutive dehydration and oxidation reactions:
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oxidation reaction, following the glycerol dehydration reaction, leading to
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concentrated or dilute agueous solutions of 25 glycerol. This method for .
Hredrary Aes IRk cONPHBFARIF JERACharR IHHy RERRAHAHRLGE acrylic

egayspd sHavsmarhasiedneasinedgactor. However, it is necessary
to introduce all the molecular oxygen from the dehydration stage. This

has mARP iFaliRmIKS PBphHeHaAeRcrasiGmetRed iRt RISRATIRGAFTYlic acid
istephisksd nBingHRUt SR cRMaE PO FIUSIN. Ndiycerol in the presence of

molecular oxygen. The principle of the method is based on the two consecutive
dehydration and oxidation reactions:

CH;OH-CHOH-CH,OH - CH=CH-CHO + 2H,0

CHo=CH-CHO + %2 Oy > CHy=CH-COOH

The presence of oxygen serves to carry out an oxidation reaction,

following the glycerol dehydration reaction, leading to the formation of acrylic
acid from the glycerol in a single step. This method can be implemented in the
gas phase or the liquid phase, with concentrated or dilute agueous solutions of
glycerol. This method for producing acrylic acid directly from glycerol is
particularly advantageous because it allows synthesis in a single reactor.
However, it is necessary to introduce all the molecular oxygen from the
dehydration stage. This has many drawbacks, in particular the reaction in the
first dehydration step risks running out of control by combustion, and
furthermore, when the source of molecular oxygen is air, the reactor must be

much larger because of the presence of nitrogen in the air.
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must be much larger because of the presence of nitrogen in the air. 2 In
patent application EP 1 710 227, the reaction product resulting from the

gas phase glycerol dehydration reactfon is subjected to a subsequent gas
phase oxidation step to obtain acrylic acid. The method is implemented in

two reactors in series, each comprising a catalyst suitable for the reaction
carrietrssient ispebertinehded (6 Hddkyden teabtiagneimiiuatadsditog from

R e R b et s
phigse Geddgiionreter vithbirjocvuylisoatidns Idumpesing risoiwplemesdes in two
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athighs YislteaditsWersiepnmeihastdrimelemesited v throueayastotiey with
SBYERIQL %%aMSH@%%%ﬁQR%L@HeFbV\(ﬁ)a8096%9%r§7%8@$&fﬁ8?59§/0em|. It is

method for preparing acrylic acid from glycerol comprisirg eithe
WW@I#@@@%%?QW@@Q, @i@@%-r_&l@é@ﬁeﬁy@&@h istelynit the
eifér‘%ﬂﬂ'&@s&oﬁé%&ak%&wﬁh‘? FREGUD EPAGIRN %%ﬂ%?agwm” and the

croléin obtained from the gas phase glycerol derg reaction is

citisedsdibywitstanatguiRament. J0oumier bitig Slygelmoncentration is

BYAUAN e AN LiR Bl thoskiRrrenarineacrAisacit Mam gheasthation of
described in international application WO 2006/136336, the aqueous

Gireial e ehRg thie rertiRnatRe westdhe aealslivordsylte rsiydeodgrd and
ﬁgtgé%iacrolein- depleted phase containing the unreacted glycerol and
to supply the oxidation 25 reactor with an acrolein-enriched phase. The

dehydtatRinatiapgbnaprigaieroVat MERGREEUFE, slasieihaty & anethod for
ESSHES aé&¥ﬁé_%&érfﬂéﬂﬂ% RN MEMBAYER S RRLHIGNGRE@NRER. dlceroi
ggggg%%rogogtgg?lrg Igsgatg-%ﬂggg/od%){\%?g%n step. According to example 1,
the gaseous reaction mixture containing the acrolein obtained from the gas
phase glycerol dehydration reaction is contacted with water in a quench unit
before being sent to the oxidation reactor.

In the method for preparing acrylic acid from glycerol described in
international application WO 2006/136336, the aqueous stream leaving the
dehydration reactor is treated in order to recycle to the reacfor an acrolein-
depleted phase containing the unreacted glycerol and to supply the oxidation
reactor with an acrolein-enriched phase. The dehydration reaction is carried out
at high pressure, particularly at a pressure above 50 bar, using very dilute
aqueous solutions of glycerol, in particular containing less than 10% by weight
of glycerol.

The use of an aqueous solution of glycerol in a two-step method has the
drawback of producing, at the outlet of the first stage, a stream containing not
only the acrolein produced and the by-products, but also a large quantity of

water, originating partly from the glycerol solution, and partly from the water
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of glycerol. The use of an aqueous solution of glycerol in a two-step

method has the 30 drawback of producing, at the outlet of the first stage,

a stream containing not only the acrolein produced and the by-products,

but also a large quantity of water, originating partly from the glycerol

solution, and partly from the water 3 produced by the dehydration

reaction. This stream is sent to the second reactor, where the acrolein is
roridized tbndiydic iy dnathenpresetion of d Niatslysarmhis copnbitoti second

A RS R SRR R BB R g cRes o
@iglyet. SO BI, RnwEhtRoaRaystm o hésabidtationoredstionirare, generally
<& é’%ﬁaﬁHl{é‘%ﬁ@és‘iQﬂ%"é?é%%ﬂ%e%%?&‘f%ﬁ”%s\ﬁw RZ, Cr, Mn, Fe,

I :
molybdenum, téllurium or rhenium, are volatile, particularly 'in the

@reddinéelo water,. TaisSheBnsRhal thdseddhd pragentdralpstaJogitor oxide,
- : e Al in th

e AR R i b e . suen =

yeca thetelbvyliTacid rproducedilie & ofiitite. Rpréeulaeylitidhe presence of

WRRLIres REPATLAR aAgiqpacenialgn QES F&@"é?ﬁ%s&@ﬂ@%'mciﬁg% and its

complicated and fairly costly. However, it has been surprisingly fou at
mrepasiediclengtigepidhe s eresencestdhe civego Praratas meking the

Aampleaca! iRl delyiatingclh "eReian i IEUNG ) Rdeaativaian&ld in a
the dehydration catalyst. According to the present invention, an improved
dietacnieprspeshding. s ArpaIeRAR atk avmmYNIion iRrRs: which are

QRSO ED E iawbacks afihe kg vementioned methods, while

allowing the use of dilute aqueous solutions of glycerol which enhance

the dehipivauen iebesopeRRiRUERIRTBbOIRIMRRANEATFhRIEBRI Prewirsdn the
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fedto the first stage dehydration reactor and thie quantity ot water

'jﬁﬁ@éﬁﬂ:@bf immfé@c@ﬁﬁ%iﬁ@@ﬁﬁﬁﬁ?@ﬁ@é‘é{é@ﬂ%éaﬁimon consists
AR SR ML L 1 S B8R o
synthesizing acrylic acid from glycerol, which overcomes the drawbacks of the
abovementioned methods, while allowing the use of dilute aqueous solutions of
glycerol which enhance the dehydration reaction while being economical.

The solution provided by the invention constitutes an optimization
between the quantity of water fed to the first stage dehydration reactor and the
quantity of water introduced into the second stage oxidation reactor. The
solution consists in at least partly condensing the water present in the stream
issuing from the dehydration reaction of the aqueous glycerol solution, to
prevent the second stage catalyst from being deactivated too rapidly, on the
one hand, and to prevent the acrylic acid solution produced from being too
dilute, on the other.

More precisely, the present invention relates to a method for preparing
acrylic acid from an aqueous solution of giycerol, comprising a first step of
dehydration of the glycerol to acrolein, carried out in the gas phase in the
presence of a catalyst and under a pressure of between 1 and 5 bar, and a

second step of oxidation of the acrolein fo acrylic acid, in which an intermediate
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25 prevent the second stage catalyst from being deactivated too rapidly,

on the one hand, and to prevent the acrylic acid solution produced from

being too dilute, on the other. More precisely, the present invention

relates to a method for preparing acrﬁllic acid from an aqueous solution of
glycerol, comprising a first step of 30 dehydration of the glycerol to

acrolein, carried out in the gas phase in the presence of a catalyst and
sippecansistingrin Aibertd aRtinmPBdsasinadiae suataidesd fepvxigatiivducts

RLhe AT AR IR ARLE AR ff]Bﬁﬁ" m%ﬁi%}d%?{%?%%‘r‘? SePRDIRBRHRNG Y.

In at least partly condensing the water and heavy by-products present in

the stréathgssigtipRoasereinset MeHyRIiaveR ERsp I8mpiereeated. ah igast partly
BRI AGC ARG IQHBE BYeNtgngEie eXRIRSSIBN A0ASIPHHY, of the water

condensing means that 20% to 95%, preferably 40% to 90%, of the water

Bgeabi hendlraasa s 80t i HonNMEnist B pSy AERYPSUIh the intermediate
é&%ﬁ@é@%@ﬁ@%@ﬁf?&%ﬁ@@% fehe 8RB stage reactor. The

ydration reaction of glycerol to acrolein is generally accompanied by

side reb@iGe yiiRtP RIS asHRE RIrBlEeRIP drbyospiRIncEs gstenally accompanied
Y JERYPrRBRRACAS . BiPR@Naldenyde (e RIAARYER, %reteg.epreaﬁe@; such as

acrolein to 10 glycerol addition products, glycerol polycondensation

rdurRIQaRNepeiPgheBR efvEe. FrriailehetiAclonR8eRESHGh aemmtein to
JnribeA ofdhgidneRiRn S0 hiaedns AMIRRINRAEaLIRShRRI%Ss, and cyclic

separating the heavy by-products produced by these side reactions. This

IHMBREOE SR Seld BRIty T assigiri sRpAeRsatiRsh OlviientatearRicthm ihention
A88€ASE AhENGRR ANeRIRIUEF St Jaéa@}hséFﬁ@t%@%@é@n@dmt%ﬁwft{]{ﬂ%mducts

invention will appear more clearly from a reading of the description that =~
reRdieeaRy ihBSR RIS ERAE NS ap pniieRr RyBrethRIREIESEM-aLithgpxidation

YIS PWRARSRERSIA G Tharavantigndrbing$aatBodrbdiedivention,

use is made of an aqueous glycerol solution having a concentration of

betwe&NRoteatd 99y @h&%&%@féb@éa&ﬁﬂ%%\*\éﬂaw@awaefe clearly
8% and3A¥aglhe aliserlsQiption CARPIIRRANAIMIA MY OIiEEBS to the

form, preferably _
appended figure, which schematically shows one embodiment of the invention.

in the method of the invention, use is made of an aqueous glycerol
solution having a concentration of between 20% and 99% by weight in the
reactor, preferably between 30% and 80%.

The glycerol solution can be used in liquid form or in gas form, preferably
in gas form.

With reference to Figure 1, the glycerol is introduced (1), into a first
dehydration reactor (10). Molecular oxygen (2) can also be introduced, for
example in the form of air or in the form of air enriched with or depleted of
molecular oxygen. Preferably, the quantity of oxygen selected should be
outside the inflammability range at any point of the installation. The presence of
oxygen serves to limit the deactivation of the dehydration catalyst by coking.
Moreover, the addition of oxygen improves the yield of the reaction for
numerous catalyst systems.

The dehydration reaction is carried out in the gas phase in the reactor

(10) in the presence of a catalyst at a temperature of between 150°C and
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in gas form. With reference to Figure 1, the glycerol is introduced (1), into
a first dehydration reactor (10). Molecular oxygen (2) can also be
introduced, for 25 example in the form of air or in the form of air enriched
with or depleted of molecular oxygen.5Preferany, the quantity of oxygen
selected should be outside the inflammability range at any point of the
installation. The presence of oxygen serves to limit the deactivation of the

el atioferahblyaeiweeokrf) Nored @i ike aodittiropserus of between 1
%{]{r@ a5 tg%ﬁéﬁ;%i fdheJeaction fgrs 3Q numerous catalyst systems. The
ehydr

ation reaction Is carried out in the gas phase in the reactor (10) in

the prddehceasitarcatllyseay orerpierdiufe trxedthedn iBdzeathded spoaoving

rate in

RIGHERPYREWERN LN AR doRfiydaddH Paffﬁ%d’ %QélP&%’eeSQr?er_Qly in the

o bar, preferably between 1 and 3 bar. The reactor (10) may ap
Hirse beel of sielidetrishiel ertalpsing fluidized bed, or in a modular

configyratio, . 0r.b rallv.i esen , _—
R S e B R DI SE AR L il

inRRbidgs inidke ipRsiie theashe b nwhis uma V& Hichl Aaveeit Hesigietdenoted Ho,
BRI dRneIedidan dpupt AN St it UBCEISH 1 BAUBREH Se?e?S o 8 article

which refers to the article by K. Tanabe et al. in "Studies in Surface
Belentanahe chrlydis SvgisinSegace crgrramnd, GRéalaiRmYel 51, 1989,
adityis:datesmingd iy Amine WERIRN KsiStdnAiFRIP s O" IMAESRERIIRSh using
of a base in the gas phase. The catalysts meeting the acidity Ho

Insticaionsent Rxvadsraptiep @drpbeassidatther@mn RaRRE! silidectriadssts meeting
Wﬁ@@&gﬁt%aﬁr@m@i%wlﬁ% mNeLa| HEPROHSHERHAS g8 siliceous

covered by inorganic acids, mono, di, tri or polyacids; oxides or mixed )
fxigeathstia srigsiaisolgh g IR dRaRliRfE o YRS TRk SHPRISE avddblasterKides,

é&f@rée%ao%ag}%%&@mﬁ@ﬁ&eaigttﬁsﬁdp%'iyﬁele@?ai&@?%ftmxed oxides, or

fluorinated polymers), chlorinated aluminas, acids and salts o
hplsspRetyARjdiic and/or silicotungstic acids, iron

Advantageously, the catalysts are selected from zeolites, Nafion®
composites (based on sulphonic acid of fluorinated polymers), chiorinated
aluminas, acids and salts of phosphotungstic and/or silicotungstic acids, iron
phosphates doped with metals or alkali or alkaline-earth metals FeP,M',\M",0, ,
and various solids of the metal oxide type such as tantalum oxide TazOs,
niobium oxide Nb;Os, alumina Al,Os, fitanium dioxide TiO,, zirconia ZrO,, tin
oxide SnOs,, silica SiO; or alumino silicate Al,03-Si0,, impregnated with acidic
functions such as borate BOj;, sulphate SOy, tungstate WO;, phosphate POy,
silicate SiO,, or molybdate MoOs;. According to the data in the literature, these
catalysts all have a Hammett acidity Hg lower than +2.

The preferred catalysts are sulphate zirconias, phosphate zirconias,
tungstate zirconias, silicate zirconias, sulphate titanium or tin oxides, phosphate
aluminas or silicas.

These catalysts all have a Hammett acidity Hy lower than +2, and the
acidity Hs may vary to a wide extent, up to values as high as -20 in the
reference scale with the Hammett indicators. The table given on page 71 of the

publication on acid-base catalysis (C. Marcilly) Vol 1 published by Editions
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phosphates doped with metals or alkali or alkaline-earth metals
FePxM'YM"YOZ , 20 and various solids of the metal oxide type such as
tantalum oxide Ta205, niobium oxide Nb205, alumina Al203, titanium

dioxide TiO2, zirconia Zr02, tin oxidéSn02, silica Si02 or alumino silicate
Al203-SiO2, impregnated with acidic functions such as borate B03,

sulphate SO4, tungstate W03, phosphate P04, silicate Si02, or molybdate
TecEpAEBMIiNgG t8-tht0da08 4 thy iestiales exeserEs edrapjistcatahgie in this

fcﬂwﬁ E,Elcidity Ho lower than +2. The preferred catalysts are sulphate
zircohias, phosphate zirconias, tungstate zirconias, silicate zirconias,

sulphatéeitantuptreptnierides, thRoSsAee (ARinsipRsiBF SHficasrrhesecomprising
Falts aliave a Hampedacditydiployer thag +2bgg¥i#c§98c€s‘? acibh  as

Ho may vary to a wide extent, up to Values as high as -20 in the reference
RyciexywmrrofRnPRen SR anditabysler e erpidaliven, aeplage mhemele acrolein to
icati - acids a : . _ ; - Edi ]
e G A s et o
QebygbécerenisthaiRlity range. The gas stream leaving the reactor (10)

consisig bMWY EEPINRISAG ARIGISH. RIRKMAFORVEXRA NS Rbensation
and by-products, such as 5 hydroxypropanone, %opanaldehyde,

uiktdldbhyhishseraialgshaneptabraraIMbyiiR Rl R dito R JiRRds, containing
@lasEalpalycopadrnsation Rraduatedicliy A SRR SYSHioab/csrel #8%Erolein to
According to the inventive method, this stream is sent to a condensation

dinReel) addiitensepraueds PaRIRIEHIYRBIRN® PRI EFa SREORPKPdUcts, cyclic
&0R@%E}&n&f@b@éﬂ@ﬁ%@@?@%@@%@? BRAAR WErox@ierananend, on

and the acrolein to glycerol addition products (acetalszi, %gcerol
8

thelyibete ABaABIPISIBUIRSSEpaRE @ romijeiagihectishéiem gshepiniuch as
S6ia REM8AGHo BAEHRBRIL ANSLABNENG RIS SB 17 GHIRIBAL SECRBhd CO,.

(4) containing the light by-products, such as acetaldehyde,
propanEieBRibiahcepndensREIBHs S inditg&RaY%, €© A eespratomeoiumn
HstALegNdeRFAEN NG KL 13 ABY AERN abIUBHOBEPHAYRr, a condenser, a
dephlegmator, and any apparatus well known to a person skilled in the art,
serving 1o carry out a partial condensation of an aqueous stream. The unit (11)
may furthermore be used to heat the agueous giycerol solution (1) fed to the
reactor (10), thereby optimizing the energy cost of the installation.

The stream (3) is sent in full or in part either to a rectification or stripping
column to recover the light fraction which could be absorbed in this stream, or to
a wastewater treatment station. It may also be sent to a thermal oxidizer, or
part of this stream can be recycled fo dilute the glycerol to the desired
concentration.

The acrolein-rich stream (4), stripped of the heavy by-products and most
of the water, is sent to the oxidation reactor (12) where the acrolein can then be
oxidized to acrylic acid with a controlled and higher acrolein partial pressure.
The productivity of the reactor is thereby improved.

The reaction is carried out in the presence of molecular oxygen (6) which
may be in the form of air or in the form of air enriched with or depleted of

molecular oxygen, having a content of between 3 and 20% by volume, with
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optionally coupled to an evaporator, a heat exchanger, a condenser, a
dephlegmator, and any apparatus well known to a person skilled in the art,
serving to carry out a partial condensation of an agueous stream. The unit

(11) may furthermore be used to heat the aqueous glycerol solution (1)

fed to the 20 reactor (10), thereby optimizing the energy cost of the

installation. The stream (3) is sent in full or in part either to a rectification
regardpisirige cohaming stieever ang [ipHicration Wtkarestnddofdbsotigeses (5),
inthis styga rt te r [ e -
e e S ol TR G V8 fnert
gepesrobreis@ekirdbe28asbademaxtiopti analloeisistrigdtream payt of gases

( Z'%%%fdﬂé‘? {}H%a&% by ﬂé’g‘ﬁ gﬂqi%%ﬁsn% g—:,%g/vater IS sent to the

idation reactor (12) where the acrolein can th e oxidized to acrylic
aC|d wiih% wﬁﬁan@draaatmgHeke&ralewepaheltgresgm@rer@é between 200°C

E’f@?a ?FSF:IJSZW@% apyovey éQn o %%?Egé‘dﬁe“@fr H8flveen 1

out in t sence cular oxygen (6j w |ch may be in the form of
anddy hﬁt’ne form of air enriched with or depleted of molecular oxygen,

havingri CORIERIRT PEVESR 380t £0% by HUNNSWIth fafRapHde e - moving

incoming stream, and optionally in the presence of inéert gases (5), such

fhicNEECbe0methanelath aosstirepimelsr ot draightrakhaat credanger with a
ApseRnecesydpidhe nb@thqﬁénawewa"xégonaew.é%Or fﬂ Pabeiments

Egases (8) obtained at the top of the absorption column (13

RG0S le &dtio 488y abSat e0ePpebafite of between 200C and
350C, giie %@'yoff%@té?% RPRFoARtY Y RSSUIR OTiReMEeeR loan be

and 5 bar. he reactor (12) can operate in a fixed bed, fluidized bed or

WREGiRp midame@tawg insothEsEanelivNustragriigheReds et gérsolids

c‘,%iH?a@m?a% modylar sHeraerBanteidbRaatas RS desafiped @rdwm%nteo Ni,
EP 995491, EP 1147807 or US 2005/0020851. All types of catalysts well

RHowh toH pdiorSBkilid i tHRdarFsan®e present in metal form or in oxide,

sulphate or phosphate form. In particular, use is made of formulations
containing Mo and/or V and/or W and/or Cu and/or Sb and/or Fe as main
components. _

The effluent (7) from the oxidation step, rich in acrylic acid, is then
purified in a separation unit (13) to separate the light reaction products (8) on
the one hand, such as propanaldehyde, acetaldehyde, acetone, CO and CO,,
inert diluting gases and unconverted acrolein, and, on the other, acrylic acid (9)
which may still contain traces of heavy by-products.

The method according to the invention, even though it requires an
additional unit associated with the intermediate step, has the advantage of
using an economical raw material and of being able to optimize the two reaction
stages separately. This increases the acrylic acid productivity and selectivity.
The method remains demonstrably economical.

In comparison with a conventional method for preparing acrylic acid by
catalytic oxidation of propylene, the method according to the invention serves to
increase the acrylic acid productivity, while reducing the dependence on a fossil

resource such as propylene. Such a method meets the criteria associated with
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used as oxidation catalyst for this reaction. In general, use is made of

solids containing at least one element selected from Mo, V, W, Re, Cr,

Mn, Fe, Co, Ni, 15 Cu, Zn, Sn, Te, Sb, Bi, Pt, Pd, Ru, Rh, present in metal
form or in oxide, sulphate or phosphﬁte form. In particular, use is made of
formulations containing Mo and/or V and/or W and/or Cu and/or Sb

and/or Fe as main components. The effluent (7) from the oxidation step,
thiemigvacgneedifisareen zbeifiad in Asepuetomanah@syivs sepameiork of
Shhaéi%%qg i\%]&m@ﬁ'gs (8) on the one hand, such as propanaldehyde,

acetaldehyde, acetone, CO and CO2, inert diluting gases and
unconverted acrolein, and, on the other, acrylic acid (9) which may still

EeRi@B lieges of heavy by-products. The method according to the
-mvention, even though it requires an 25 additional unit associated with
the intriiuiidosneisinat o alieM SRdraire¥iag srsstidivitatamtbe method

dpatedidland qhheingahlsdo om%@%m@&%é%aq}ehe&&ﬁ%@éé&%ﬁaﬁ%s %.

This increases the acrylic acid productlwt(}/ and selectivity. The method
JeafaasIertsidt dipataiidawed thardparsiEnaies a conventional

@gmg%fqgmgp@éwéd{g p&i’g@@go catalytic oxidation of propylene,
€ Metno [

according to the invention serves to increase the acrylic acid

produdivigs wHia e dichyy the WdRind&hb@bdl D8N, bslrcalyeriPhs34.5%
PR ener SURRBJRAINP & MESISJBR) Calih A OS IR Minibe & B§ BRY reactor

concept of "green chemistry" in & more comprehensive framework of
(d03ennipiniae rhniriege eonnte I ratinsratii S PadRigdndth sppRiten salt

aiwage yyasreshio sialetenmeibag R csouBinado Migeinventinn- (5ees vh,
b ateens 7 Gifor BAEIS i POrGCo 18 Ellur@epieihs 1%
. p [ ce IGur S

SEL8MH3BLG Ynger 3, 010ay, (B3 UVhrid- SYeaty Aodath 18WelH a heat
23.7% nitrogen, 7.2% oxygen) is sent to a multitube fixed bed reactor

exchanger (15) and sent to the bottom of an absorption column (11) which
comprises four theoretical stages. The gas stream (16) leaving the top of this
absorption column at 102°C is éent to a partial condenser (17) which cools it to
79°C, and then to a flash pot {18) which separates the gas phase (24) from the
liquid phase (18). This liquid phase (19) is sent to the top of the absorption
column (11). A liquid phase (3} is drawn off from the bottom of the absorption
column, at 103°C (20.4 t/h, 84.3% water, 1.4% acetic acid, 1.0% formic acid).
This liguid phase (3) is sent to the top of a stripping column (20) comprising 8
trays, into which 4.4 t/h of air (21) is injected at the bottom at 90°C under 1.7
bar. An agueous stream (22) is recovered from the bottom of this stripping
column (55°C, 18.6 t/h, 94.5% water, 1.3% acetic acid, 1.0% formic acid). The
gas stream (23) recovered at the top of the stripping column is mixed with the
gas phase (24) from the flash pot previously described (79°C, 29.9 t/h, 39.9%
No, 27.2% acrolein, 8.4% oxygen, 16.2% water, 2.7% acetaldehyde, 2.4%
carbon monoxide, 1.8% carbon dioxide) and with a gas stream (6) (33.5 t/h,
77.2% nitrogen, 3.6% oxygen, 7.2% water, 5.4% carbon dioxide, 4.5% carbon
monoxide). The mixture is heated to 160°C, and then injected into a second

multitube reactor (12) comprising an oxidation catalyst. At the outlet of this
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(10) containing a heterogeneous dehydration catalyst coupled with a
molten salt bath. A gas stream (14) leaves this reactor at 320C under 1.7
bar (50.3 t/h, 47.9% water, 23.7% nitrogen, 5.0% oxygen, 16.4% acrolein,
1.6% acetaldehyde, 1.4% CO, 1.1 0/(9C02). This stream is cooled to 151
C in a heat 15 exchanger (15) and sent to the bottom of an absorption
column (11) which comprises four theoretical stages. The gas stream (16)
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carbon dioxide, 4.5% carbon monoxide). The liquid phase is returned to

the column (13). The gas phase is partially recycled upstream of the

reactor (12) 10 via the stream (6). At the bottom of the absorption column

(13), a stream (9) of concentrated a&R/Iic acid is obtained (15.6 t/h, 64.1

% acrylic acid, 34.4% water). It may be observed that the method serves

to remove certain impurities produced in the dehydration reactor (10) in

the aqueous phase (22): for exampleAéShydroxypropanone and acetic

acid flows in the gas stream leaving 15 the dehydration reactor (10) are
respectively 83.7 and 254 kg/h. They are 82.2 and 237 kg/h in the

aqueolis Mgt (22)Frerating R GlabefsamngaasrMtR ahearg! gedution,
ISR Beialelelihg eéﬁi@&&%iéﬁa&%é%l}/&@r&E&@é%féir’%{'%ﬁ%%ut in

preparing acrylic acid from an aqueous glycerol solution, comprising a
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and 5 bar, and a second step of oxidation of the acrolein to acrylic acid, in
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issuing from the first dehydration step. 10 2. Method according to Claim
defyrHAiiaB$288.in that use is made of an aqueous glycerol solution

having a concentration of between 20% and 99% by weight in the reactor,
preferably between 30% and 80%. 15 3. Method according to either of
Claim#1 Mathod #erardiig &e) mﬁﬂ”ﬁﬂnﬁﬂ‘@é@%?ﬁ%?@elﬁ iabbes in thade of an

SHVRRIGS AREIALGN B8R having a concentration of between 20% and 99% by
weight in the reactor, preferably between 30% and 80%.

3. Method according to either of Claims 1 and 2, characterized in that

molecular oxygen is added in the giycerol dehydration step.



