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Process for preparing unsaturated carboxylic esters The invention
relates to a process for preparing unsaturated carboxylic esters by

e o esgtiomsypenes v o 2 1p. 5 carton AT s

al kanecar boxyli ¢ "aci aving 1 to 6 carbon atons,
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process, and in the presence of a heterogeneous noble netal catalyst.
The preparation of unsaturated carboxylic esters by neans of reaction
of al kenes hmw ngirdrdrix iforcarhom adHMse th abkanesar boxy! i 6-ach fsng
having 1 to 6 car ho resence of an oxygenous gas, b%/
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O particul j.anifi i s the preparation of _vin acetate by, a
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catal ysts cofieHSRE RdbPe RECAICICERPYFeROPARIMGR2AC ERFAEBREconpoNent .
The nobl e netal conponent consists generally of palladi um and/ or
conpounds tbﬁreof. Fr eg ently, .gold and/or%%hodi E’m or .conpounds

t hereof are addi £F6Rafr ng‘Pes‘%t VR UGSt 6FTOGRYAENt SR BREF stRY of
conpounds ofmegnenerit seafctimim o eukehandiring and/®re cesiiatinatdmd S
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saturator c .upstream of. the reactor (in vinyl acetat
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| oaded withsthesapRpopLiat escar baxy}LC aci Lp vinyl acetate
preparation: laceti c acid) gﬁd tEen %aggg &nh%%\gbxygen. Subsequent |y,
the reaction mxture is passed into the reactor. The hot reaction

m xture whi ghel eanesithe Bactof f&ithd i JehbpathS a0l pHRYlacelAt o
preparati on, cg)rbs sts essentially of unconverted ethyl ene,
unconvert ed “gceti &%ci é{r%ﬁ}dﬁ;ért%dt%x%eﬁ?rvi APE &det HRW SRR BT Of
reaction, carfboR0ditoxi d&0%amnd ipresties-abitr odgoedewi thod e, oxgigeangd
et hyl ene (f e ni n, _et hane, nethane and argo i s cool ed,
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steps, the constituents thereof are isol al € acetic aci
(returned afEEABERELY) i hdbcperdari ntpdHen poscegserrhadsnddmtmesed

resi dual gasreontaditiphianakpalpyeidy! entne COZandairBer t S Apbnafd er

CO2 scrubbing and_inerts renoval, is conducted as cycle gas into the

acetic acidcga?ﬁ?g?org compounds of elements of main group 1
and/or 2 and/or cadmium. It is also possible for
rhenium and/or zirconium compounds to be present. These
components are generally applied to support materials,
for example silica, aluminium silicates, titanium
oxide, =zirconium oxide, silicon carbide or aluminium

oxide.

The mixture used for the reaction (olefin, alkene,

oxygen) generally contains a multiple molar excess of



However, the |oading of cycle gas with acetic acid in the acetic acid
saturator has the di sadvantage that the acetic acid saturator becorres

foul ed even t [l run times. The saturator enera
colum in M&?eor(?@%a;é e gas (W thout 4cetic aci dP%ﬁGE%Q%? 05‘%728
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t he saturat GreWCtgda Qﬂl%ﬁ%ﬂ'l%‘tfit@il@@%rﬁﬁsmm hdedeirngdt ke faoul ¢ngle

with the colgamn bﬁit@mat@@etbemezﬂgaé&%lﬁ@yﬁéaﬁs fErC?:'ﬂet hg.acettC
aci d under reduced Eressure in an acid recover)é unit (ARU), and

recycling t Hele Y i 372 Tt BYERaT bt ol at gFETLS 'F‘CZ@Z Fytggtor) ,
ascribes t hehfeor matifdn~eforfredhiing | rylche ageld ¢ @el d watur atofetfHrd he

i t d ch has bee obt ai ned fromth
P ondensed prEsEerEbnonr (RN G aniart < docpaqed
addi tion toWﬁltélsrth@cemmrcmﬁrJehtte) sathweayr bit¢ hectsicl{éngasnylt dcetate
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attached to the saturation colum andto IVId elirquid e uxi ng
fromthe bottom of the saturation colum into two substreams one

substream bangeQﬁeMﬁtLgd }Mﬂéﬂ%am&wpm%dgéheisotﬁéésiégggthfﬁt%grﬂahe
after renova i g oi l.ers an mers, being r o [
hi gh- terrpergfeﬁfgofhl nTRF I MV a cﬁﬂé{) | PLES &N ‘CIB}@ t bPaYHR the

present i nverticbnrt engr ovirdetlae pa:messff @ﬂngﬁe@afeﬁ&gw&&aépﬂﬁﬁdm
carboxylic gshergeqin which ihe for miion of fouling in theacid

saturator connected upstream e react or TS°SUppr 8dsed
ef fecti vel yUPRERVERESHabaErsHs cheadi ng unsomysfnted t lnecyararor  aritnycan

be avoi ded. akbthas, bearehowyd tdlin: SUr PELSHEG! Wi o231 REESALY at]an Of
the cycle ga ef erably with returned acetic acid, ih _an upstream

pr esat ur at o?ntﬁﬁr‘d?ﬁgt |"‘E%Flhr yERed e Ise PBYI iV ieihe (Aerd example

saturator. nitrogen, ethane, methane and argon) is  cooled,
optionally with upstream connection of a dewatering
column. This condenses the majority of the acetic acid,
and a portion of the vinyl acetate and of the water.
The condensate is separated in subsequent steps, the
constituents thereof are isclated and the acetic acid
(returned acetic acid) is recycled into the process.
The uncondensed residual gas contains principaliy
ethylene, CO; and inerts and, after CO, scrubbing and
inerts removal, is conducted as cycle gas into the

acetic acid saturator.

However, the loading of cycle gas with acetic acid in
the acetic acid saturator has the disadvantage that the
acetic acid saturator becomes fouled even after short
run times. The saturator is generally a column in which
dry cycle gas (without acetic acid and water) is first
conducted directly into the column from the bottom
upward, and acetic acid is metered in. In the lower
column region in particular, there is fouling at the

introduction site of the dry and hot cycle gas, which



The invention provides a process for preparing unsaturated carboxylic
esters by neans of reaction of al keneshavi ng2t o6carbonat onmswi th

al kanecar bowgio%ggﬁgc&?& aving 1 to 6 carbon atom%@@%ﬁ%@@sﬂf& of

an oxygenous ~gas he presence of” a heterog

catal yst, by o] } h eneous S phase _process in a
reactor, by gg%?l%%at fdﬁg ga%%%?%phggg’%(:éygl ealg(is)egréeﬁld Fgéggﬁﬁst Hé
cycl e gas wRedalckamec shivérpiinc faei ¢leanangaci d saturator before
entry into the reactor, characterized in that upstreamof the acid

saturator is _caonnected a presaturator in which the cycle gas is

| oaded wit hU2 fortCor 6t Blhelidififftesof eankambear bBRy iSat va@ t@rusest  or
sat uration, at e Hig tardrsf eioleehn, Nta dre-acid SMaurahor:i/d,qeaded
there with the_ remai ni ng amount, of al kanecarboxylic acjid. _The

i nvention i$°% 85???15%61: § ng *Phe EXERATRI OFE]\‘?i DUt e from the
pr epar at i onacefiaegladilte prdeessedared@epeeakliye beénused ddd Prepaseery

unsat ur at ed carboxykic e S cription.shoul.d.therefore he
under st ood such tﬁa%bft ?%ﬁgeﬁgrgﬁﬂgggosgg%ﬁ% foruse éﬁﬁenéggﬁafﬁﬁb 2
to 6 carbonSaty#8tra-t he process described hereinafter, and it is

al so possible to use other al kanecarboxylic acids having 1 to 6

carbon atong instead_of acetic acid. Suitable presaturators, and al so
saturators, & é'ga¢: P/ duPd @ftadtespfacat ERrTat fehecdl | §outsng in
exanpl e col uhBs avketth cglaicd dpaekivresorC @ldime Wridhorandempackingsed
coLums M RoLESLS L LUl A Bl s, B0 Ve SeTuEbeL s et
gi ven to inreppakifipseoduéhehesaotisor ulibtnse bord ekdmpl € ssprsasd jret
or Venturi S@RYPREAS.-to fresh acetic acid to saturate the cycle
gas. It is advisable to clean the cycle gas by means of
a rectification section attached to the saturation
column and to divide the liquid effluxing from the
bottom of the saturation column into two substreams,
one substream being recycled without workup, and the
other substream, after removal of high boilers and
polymers, being recycled into a high-temperature thin-

£film evaporator.

It was an object of the present invention to provide a
process for preparing unsaturated carboxylic esters, in
which the formation of fouling in the acid saturator
connected upstream of the reactor 1s suppressed so
effectively that the laborious cleaning known from the

prior art can be avoided.

It has been found that, surprisingly, a presaturation
of the cycle gas, preferably with returned acetic acid,
in an upstream presaturator can drastically reduce the

fouling in the acid saturator.

The invention provides a process for ©preparing
unsaturated carboxylic esters by means of reaction of

alkenes having 2 to 6 carbon atoms with
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The cycle gas is preferably introduced into the presaturator fromthe
top. It can also be supplied fromthe bottomin countercurrent to t he

acetic acid d BGodily 1S preferably gonducted '?C*"ﬁ%ﬁ%égﬁ %

the acetic acid. 1 n a preferred enbodi nent, radial

arranged no ht, es t.o. the C S
used in thezigﬁﬁﬁég%§£d¥y¥$%bﬁéﬁi%ﬁl RQQﬁé gbe??cga0|§%%? g%%%%%d ?%to
the presat urdtoRr o &l @%c@lﬁyg@%i’ef@%b@@d spr ayled Preseonet hb

top. The ethyl paeeeogtabsihBy isl£ gasagenay@llyeent 84S ddiehe of
presaturator_w th a tenperature of 100 to 170C preferably at 120 to

150C. Dependiig oH IHFe LML TBVERS oPPERE PrECESS, the at®RTECRCI d
is introducmw|amxnulmtxm$satgaaéoﬁsaphaséeﬂp@mabum%gﬁ £t Do 20

preferably af, 10§Y%§e1§%gie it IS]%%b%glqj orateidggvﬁon%acécyéth

the cycle gas an
preferably isstuodioad Jef st heatguantkpattihee zr@iatcmt hactharaclbesmm

evaporate cqonpl@iel y,,dhe-presat unal i om; i SSQESLﬁEgglxsr?%yﬁ?é¥&§

that at | east 5% by weight, nore preferabl y Wwel ght
of the acet PEFSEGTH SOl i ¥l WAiche Presaretat 968 s obeadadd waigha a

liquidin thepsiesalld & ankaint her mmwﬁb&mﬁ eferahlye£0s4P
80% by wei ght, nore preferably 50 to 0@6 of the acetic
ai d, based 6f THE L6 al %ﬁﬁuﬁstﬁr |%PR&H§§F|%F%%d%%t??Pt°r

pm%ﬂmmomwmhmm@mﬁm$aMﬂmmdMa&@ﬂm&wm@mmm;wﬂe
gas. The regg h%%a@%%% s used to load the cycle gas in the

saturator. € pres turat|on acetic acid fromany process steps
can be used, for exanple returned acetic acid which has been

recovered frmom the dBacH Ons rraé@é&%bkaaa\ugagl hend eéﬁg%le of &L
acetic acid fron1the wor kup of acetic acid obtained In qU|d forn1|n

the process3CFEEEGu 3¥H¥Te§H°HEEtﬁﬁmthﬁo%?S%céﬁﬁb FRIIF ¥ om
t he punparobeduﬁedhEOS@k@@&Mérunéat&tdﬁéﬂe&éﬁﬂoﬁﬁbgéi@%&bxdeQhe

cedure t._the_returned aceti d wh een re o er ed
P;8n1tﬁe rggc%?%n %leureulgng Fﬁ% I#%¥%kﬁ3#%%ﬂc At it
presaturati as, prederbly y ppseddiienantl yu,sa elkenb8% dhyvived gt , tor 6
excl usi vel yqarplhe o 9@055109h8f8?58¥E9 aeeti g %@!QFﬂgﬁﬁFﬁﬁ%mln dhe

is drawn off from the presaturat e propor |on
presaturato%tlésp@éﬁ@r§@ﬁ@hﬁﬁﬁmﬁﬁeﬂ%ﬁ(ﬂthﬁﬁtakﬂa%EQaﬂhpoﬁ§QMﬁqxﬁﬁof

the acid sahdtahgri ¥hesl baYLENPEEBRAE! LABLERAMENhS-pEESAL MLt Or can
al so be conducted conpletely or partially directly into the acetic

aci d wor kup.
Suitable presaturators, and also saturators, are gas-

liguid contact apparatus in generally, for example
columns with grid packings, columns with random
packings, columns with trays or other internals, and
Venturi scrubbers, and in the simplest case a pipeline.
For the presaturator, preference is given to internal-
free quenches or scrubbers, for example spray, jet or

Venturi scrubbers.

The cycle gas is preferably introduced into the
presaturator from the top. It can also be supplied from
the ©bottom in countercurrent to the acetic acid
supplied. It is preferably conducted in cocurrent with
the acetic acid. In a preferred embodiment, radially
homogenecusly arranged nozzles in a plane at right

angles to the vertical axis are used in the saturator,



The acetic acid saturator is preferably designed as a colum; for
exanple as a colum w th random packing or preferably as a tray

col um wi t hyaopuber ef ;rectifying trays. In the %@P@M%ﬁ% to

the invention, the presaturated cycle gas fromthe presaturator |
transferred 4o dfe agetia achd Satdhal oy ithe stenperatupe tevsl |
now preferably 80 to 140C._In the satur aatcc}r,, the cgc?% gas lFsgl o%%%d
with the reRESTRNYTaroint oF° RETEC RFHd Prefardseabily ginrayad in
usi ng fresh faeet itheagibgh .for this purpose. It is also possible to use
fresh acetic acid in any conbination with the liquid acetic acid
conponent fromthe presaturator and/or returned acetic acid which has
been recoveMeg faudmitdre roeadtsion.m xtyrle: | @ayi agnebhall gacindferandins
t he residue I e ene-cqnt ai ni.ng cycle g tream
partially s ;Q%rsétﬂgaa\%}?h ygé |c%aci% & sergrtgltré%/aﬁefy fa@cs}si 1 he”%c\)/%’r
quarter, noP&Eefeshelablar beOwtphd H00\Wer ependays and abeveptdmsure

l'iquid |evel t ti id.sat t Ut her ! ,
q hevell the aceligraetds t‘lllreal Qethth adiy Egh&%@éﬁ

a substream, preferably up to 40% by vol une, can be wit rom

this ethyl erBrCot’si MLTFaydId PYas ReheWweraaeeei eLaild o AR He

pr esat ur at oprelfef-apeyentr yLgonteo t Depecet Freeacicdtsat WAlDlevat-ddd s

substream can be introducg?lri@%o the.acetic acid saturataqr above the
e

feed of the Rai F8tGeam’™ FvENy1Es By CCRE (RE ot #8h ofS
t he acetic aobdedat Utz orcdioict oarpdoduct peartfdrebiivt hiinanwsdutada in

preferred e i nent_, o] . 1S .t hdra bot t om of
the acetic ggggdrgga%?gtg%%gg%gét e q;upc)) atﬁ é_egﬁ}@%@l n{ﬁg’%t heg}afcoeﬁa?tce
aci d saturaf6fpleieqvpr &t r paceabBERrREAR, dthi preéeyeblng wemlmted

di stri but edshehweenrsever abastays. By waidwe, oholbi $r8@=cabli¢d with
punpar ound, zgh% tg erature &j\%th% acetic acid saturator and hence
t he | oadi ng“df “Phé>Ey e "§as Nt @G st heuraddicst éa the
t he case of pacpatpasviiod, tihe ab®re-idescrihed bypassqgusd ntieduced

above the | d of the punparound into the acetic acid
sat urator. g\%ggpﬁ}&%éﬁgadi ng with acetic acid and the |oading with

et hyl ene and oxygen, the cycle gas is transferred into the reactor.
Shes SIS Lol SRS SR, RIS 6Tl
more preferably 50 to 80% by weight, of the acetic aid,
based on the total amount of acetic acid which is added
in presaturator and saturator, is added to the
ethylene-containing cycle gas. The remaining amount is
used to load the cycle gas in the saturator. For the
presaturation, acetic acid from any process steps can
be used, for example returned acetic acid which has
been recovered from the reaction mixture leaving the
reactor, or returned acetic acid from the workup of
acetic acid obtained in liquid form in the process
(residue workup), fresh acetic acid or acetic acid from
the pumparound of the saturator. In a preferred
embodiment, the procedure is that the returned acetic
acid which has been recovered from the reaction mixture
leaving the reactor is used for ©presaturation,
preferably predominantly, i.e. > 50% by weight, or

exclusively.



Et hyl ene-contai ning cycle gasisfed intoa presaturator 1 in the upper
third vialine 2, and, in cocurrent, acetic acid preheated with a

heati ng devh§526b§0f%délge 3. Liquid bot on1produc;%fﬁg%ggoﬁé}@gi$¥@

fromthe presaturator Via line 5 and conducted co

partially t e |-C: aci a r . ta the residue. warkup.
The acetic gg%g- ggg%%gét_yﬁgieiﬁ n %i%%ESEEyéF%QSaSE?%l%F?hdf%mgh?n
the | ower tWR%FITIEHEDr eSatdhsator ovEa friome Bhandresarsfrettoed | Hhe

h [ i i Hon hPe u ;R
the acetic agighisat yrab&Ft Jon Prreber ably bpekhe %g}é& R r&éb@fg&iﬁgom

In the preferred(§ odinent, a substreamis wthdrawn via [ine
the et hyl en@3GiRhi TRy SHell | BY aditdtiddel Y% gas beFepm &ft rihe
into the acetdexiaci &cbat vaaueatoand 1 S 5wbsd r pabbbstiBhr Gdueed-hat 0

t he acetic agi aturator 7 above the | owernost feed of line 6.

Li qui d bott%%%%%%ﬁﬁ%x%énQﬁ?vw?ﬁﬁ?amﬁefrgﬁggﬁgtﬁ t i CREiSFSdat ur®t or
7 via |line ®arAfirdrlvhddtreng lyn ithie abet bceatcdasatiuwarup?, bottom
product can be recycled (punparound) through the line 12 equi pped
with punp 10 and heating device 11. The acetic acid-saturated cycle
gas | eaves {'he aTiC agfidsgpuaeserviis |ppefasably ndashodedofas a

operati on WdohQe ;2 fIesaldiiilorasi  BoRLAA! wieh REQHG MM or
acetate on the |nd% trial scale (approx. 200,000 jato of "VAc), the
punped ci r cEFELEGAT AL 85 And e IlarEY vEitdy & iRy o fyase s &y
to be reducedags.early as after 2 to 3 nonths, owing to rising
pressure drops and fl oodi ng phenonena in the col um, which were
attributable to the fouling of the acetic acid saturator. Probl ens
occurred i nlohe #hgui dre¢eésux iccomdiogl urm whieh LEeadntdokevelthe

variations pRekheulatbans Qpdd n gxLremg Gases, Lo Fggsggg%ggb§tr%%m

running dry. In the advanced state, production decline
ul ti mately EFBRRERITSAUL dons We h &9R6duct rEAdout Sgertmlgor o belhe

carried out tatpdratard- menth ikt evalSeferably 80 to 140°C. In the
saturator, the cycle gas is loaded with the remaining
amount of acetic acid. Preference is given to wusing
fresh acetic acid for this purpose. It is also possible
to use fresh acetic acid in any combination with the
liquid acetic acid component from the presaturator
and/or returned acetic acid which has been recovered
from the reaction mixture leaving the reactor and/or
the residue workup. The ethylene-containing cycle gas
stream partially saturated with acetic acid 1is
preferably fed in the lower quarter, more preferably
below the lowermost tray and above the ligquid level, of
the acetic acid saturator. In a further embodiment, a
substream, preferably up to 40% by volume, can be
withdrawn from this ethylene-containing cycle gas laden
with acetic acid from the presaturator, before entry
into the acetic acid saturator, and this substream can
be introduced into the acetic acid saturator above the

feed of the main stream, effectively as a bypass.

At the bottom of the acetic acid saturator, bottom
product can be withdrawn. In a preferred embodiment,

bottom product is withdrawn at the bottom of the acetic



As a result of the incorporation of the acetic acid presaturator, the
cl eaning cycles were prolonged to 2 to 3 tines the time interval.

Caims: 1. %&qﬁfgs/o§3%g]%repari ng unsaturated car bo}gq(%%épgﬁi}%gym

means of reaction enes having 2 to 6 carbon

al kanecar boxylice @ci.ds havi ngds L8 ,C35R0D ALOTR, 40, Lhe. br esence. of
an oxygenous gas and in tHe presence of a heterogeneous nobl e heta
cat al yst, by@eansSafuseedhnt i nddus honbgehrievusdgaspivaiagmtocesshin a

reactor, bYﬂgdyBﬂﬁﬁd'EhﬁiEésﬁQﬂﬁrﬁbﬁﬁéd(%ﬁ%h%en several trays. By
gas) andl oadi n%t hec%gre asw t h al kanecarboxylic_acid in an acid

saturat or béforé<e Tt ©HE Rt CHP RISt Y S deETREEHare in

upst r eam of tihke muﬁmw@tmtmm@@ﬂnaﬁaedﬁﬁcar egat llro;éifcﬂhgi b fvhi 1ed
the cycle g i-s. | ed.with_ a portign of the, anmount _

al kanecar bo% Icil% a%g% G2&8 1BrC5hY uPSorS3t hER iléeqlf]g?{%ﬁ’%‘rréa i TR
the acid satc@sat opfarmd boagedoundr e wheh abvey a-@wmioriihgdandunasef is

§|kanecarb0ﬁ%EE%dﬁ%%@'é%o&gogﬁésf$%%%ﬂy§%3 L4 gem %&%ﬁ%%éﬁﬁ&ed
in that 20 to 80% by wei ght of the al kanecarboxylic _ _
aci d, basedodfftét 5t&l afstRCoRCaFk &AcEARBOXY| i caci d whi chi saddedi n

After the loading with acetic acid and the loading with
ethylene and oxygen, the cycle gas is transferred into

the reactor.

Figure 1 shows, by way of example, a schematic

embodiment of the process according to the invention:

Ethylene-containing cycle gas is fed into a
presaturator 1 in the upper third via line 2, and, in
cocurrent, acetic acid preheated with a heating device
4 via line 3. Liquid bottom product can be withdrawn
from the presaturator wvia 1line 5 and conducted
completely or partially to the acetic acid saturator 7
or to the residue workup. The acetic acid-laden,
ethylene-containing cycle gas is withdrawn in the lower
third of the presaturator via line 6 and transferred
into the acetic acid saturator 7, preferably in the
lower third thereof.

In the preferred embodiment, a substream is withdrawn
via line 8 from the ethylene-containing, acetic acid-
laden cycle gas before entry into the acetic acid
saturator, and this substream is introduced into the
acetic acid saturator 7 above the lowermost feed of
line 6.

Ligquid bottom product can be withdrawn from the acetic
acid saturator 7 wvia line 9. After heating in the
acetic acid saturator 7, bottom product can be recycled
(pumparound) through the line 12 equipped with pump 10

and heating device 11.



presaturator and saturator,is addedfor presaturation. 3. Process
according to Caim1 or 2, characterized in that predom nantly

i xture | ealG 1 TER or 1o used for pr sat ur at PR CH20GY 6aez28

m xture | eaving or is used for ; h ° N
according t ai t v riz in that .the presaturation

i s regul at egr%uc%&tgﬁ%(t: %t&l e%ls%t%%%t%fll véfcgjfﬁ BE°t HE) Sa_ﬁc ‘ar Boxyi e
aci d suppl i éFi%d eI pRtesatt@atliioe i’$.obtained as a liquid in the
presaturator. 5. Process according to Clains 1 to 4, characterized in

that the al kene-containing cycle gas enters the presaturator at a
t enper at ur e ot TOG“Q% 196C QRRF AHE I KARBRREbGXyPFESABRE2EAT er S11 he

presat ur at orplwirith dotenpesat e By Ofy iy 1t 022808t eb. oPr @¢RSSi AGGOEdE Y
to dains ]'éééf% C?Qﬁ%%é%fizi%o,ooo jato of VAacg), the pumped
circulation rates and then later also the cycle gas
rate had to be reduced as early as after 2 to 3 months,
owing to rising pressure drops and flooding phenomena
in the column, which were attributable to the fouling
of the acetic acid saturator. Problems occurred in the
liguid effiux in the column, which lead to level
variations in the bottoms and in extreme cases to the
bottom stream running dry. In the advanced state,
production declined and ultimately cleaning shutdowns
with a production outage had to be carried out at 3~ to

9-month intervals.

As a result of the incorporation of the acetic acid
presaturator, the cleaning cycles were prolonged to 2

to 3 times the time interval.



in that the saturator is |oaded with the remaining anount of
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this purposgy, z‘h;]oﬁc/l @Al kanecarboxylicjacid is “Sﬁﬁ‘,’%%ﬁ?%@%/ouna
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presat ur at orcayddar returned acetic acid which has been recovered
fromthe reaction mxture | eaving the reactor and/or the residue
wor k-up. 7. Process according to Clains 1 to 6, characterized in that
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aci d.
continuous homogeneous gas phase process in a

reactor, by circulating a gaseous phase (cycle
gas) and loading the cycle gas with
alkanecarboxylic acid in an acid saturator before
entry into the reactor, characterized in that
upstream of the acid saturator is connected a
presaturator in which the cycle gas is loaded with
a portion of the amount of alkanecarboxylic acid
used for saturation, then is transferred into the
acid saturator and loaded there with the remaining

amount of alkanecarboxylic acid.

2. Process according to Claim 1, characterized in
that 20 to B80% by weight of the alkanecarboxylic

acid, based on the total amount of
alkanecarboxylic acid which is added in
presaturator and saturator, is added for
presaturation.

3. Process according to Claim 1 or 2, characterized

in that predominantly alkanecarboxylic acid which
has been recovered from the reaction mnixture

leaving the reactor is used for presaturatiomn.

4, Process according to Claims 1 to 3, characterized
in that the presaturation is regulated such that
at least 5% by weight of the alkanecarboxylic acid
supplied to the presaturation is obtained as a

liguid in the presaturator.



10. Apparatus for perform ng the process according to Clains 1 to
9,characterized in that a presaturator is connected upstream of the

saturator argangeg upsiream of the reagpor. PCT/EP2009/054728

5.

10.

Process according to Claims 1 to 4, characterized
in that the alkene-containing cycle gas enters the
pPresaturator at a temperature of 100 to 170°C and
the alkanecarboxylic acid enters the presaturator
with a temperature of 90 to 200°C.

Process according to Claims 1 to 5, characterized
in that the saturator is loaded with the remaining
amcunt of alkanecarboxylic acid and fresh
alkanecarboxylic acid is used for this purpose, or
fresh alkanecarboxylic acid is wused in any
combination with the liquid acetic acid component
from the presaturator and/or returned acetic acid
which has been recovered from the reaction mixture

leaving the reactor and/or the residue work-up.

Process according to Claims 1 to 6, characterized
in that a substream is withdrawn from the alkene-
containing cycle gas laden with alkanecarboxylic
acid from the presaturator, before entry into the
saturator, and this substream is introduced into
the saturator as a bypass above the feed of the

main stream.

Process according to Claims 1 to 7, characterized
in that the bottom part is withdrawn at the bottom
of the saturator and i1is recycled into the

saturator after heating.

Process according to Claims 1 to 8, characterized
in that the alkene used is ethylene and the

alkanecarboxylic acid is acetic acid.

Apparatus for performing the process according to
Claims 1 to 9, characterized in that a
presaturator is connected upstreamn of the

saturator arranged upstream of the reactor.



