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CARBONYLATI ONPRCCESS The present invention relates to
heat transfer, nore specifically to a process for
w@2aprariony and reusing | ow grade heat in a proRPEFEBR@E/004358
t he carbonyl ati on of an al cbhol and/or reactive
derivative thereof. Carbonylation of an al cohol and/or
reactive derivative thereof to produce a carboxylic
acid and/ or carboxylic.acid anhydride is known, as
descri bed for e M&M EP- A- O 643
034 and US 6, 21 T, . neously
cat al ysed carbonyl ati on process entails contacting
rbon monoxi de wth liquid reaction conposition
c ?S&W&V%waﬂ%%% th??a Fransteremorg specidisally i process for
captubing bf@feusing IGvBratéthed inla FAERO RO éa?ﬂorﬁ@&tﬁ)hyosftan alcohol
(typically rhodium and/or iridiu I'n a‘reaction zone
and/og reagties darivativethomofit ure and pressure, optionally in

t f , .CO- cat al yst d/
SRR BRENEaf bisthi Bhuof isSuiciivefug Bt Reiatnes o
carboahiy sbid aied/biscatiesgvie heid ahhfAlRdeN§ khdwiiad de&ABEH % example in

composition by feeding the |iquid reaction conposition
EP-AcQ) 134 9352 8R-4 3&34&@%%@,21%2@5.@ naliquid fraction

i 61 ' .al ' d.
RTINS I Yook oG eron

monoxitebwirtyd liguid eéadtian dbmpositerbevnydristngddi £lcaHdNMSH/bORactive

deri f ed ]tao &ne or noreg distillation colums to separate
erivafiyedhcred pod @ groum VU sarponylationyetalyss (frpiselly Hrodites iand/dr

idi " i\ ' C | i i.d_anhvdr de
bRy 26 0SS SRRl YT e s

of one ar oreydoedatadystpamaliargzemotess. t Cabotididtacibandie chvkylid fid

rpcess streans se . tenperature . is toQ |Low to be ]
anhy GRS ot BB G 508 o BPEU P eodiBE ths e sacion
compbbifsetol £ARAsBbd+hifor] FonkNWdrbinG 1fid Ergctﬁﬁ'lé Rldrdhed to

a supply of pressurised steam 3Such process streans

carbopylatiest easalyss dotettined todhe traption zmnecaml 4 vapousfractidnedoatpeising

[ . to.,stor.age,or, transpartati.-on neans, .and so '
carbop Pl Wi fltor' Breth i€ A6iq SR Bk Beon o B sl gpmns
to separute uigedod neacamth BYEBy-ptdlubl® fml thb4eSif&s caflbxylic acid and/or

ot her mi_c, heterogeneously catal ysed carbonylation

e , :
carboigq)z(lgcagggm}lgdg@%gqoﬁg@d in which heat froma stream

i . : ' t d by.h '
RN bl B3P AR R o s
from prooese seandscihdsederapéryiturd tdo R)@sﬂtbﬂ%%ﬂﬁlfi/%nidl%@%&ni&%ﬁ usr?d
urea, In |1 C

1 Hana%errent gr %éess in the production o
elsewhere: IoF example whese epparaiuais ipsutfipient todeyransferred sxarsupply of
pressuris8d §&h " 8HcH ProedsSRELAN hre Dieft @Bled by a supply of cooling water

before being sent to storage or transportation means, and so the heat is lost as waste as

opposed to being captured and usefully employed.

In US 6,114,576, an exothermic, heterogeneously catalysed carbonylation process is
described in which heat from a stream withdrawn from the reaétor is captured by heating
process streams in the product recovery section of the process. Additionally, GB
1,261,170 describes a heat management process in the production of urea, in which heat
released by condensation in a recycle stream is transferred to a reactant stream.

However, there remains a need for a carbonylation process in which heat that is

otherwise lost as waste can be captured and usefully employed elsewhere, either in the
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However, there remains a need for a carbonylation

process in which heat that is otherwi se | ost as waste
w@anv7beveapt ured and useful ly enpl oyed el sewheP€&l/GB2006/004358

either in thesame carbonyl a&ion process or in a

di fferent process. According to the present invention

there is provided a process for the carbonylation of

an al cohol and/or reactive derivative thereof, which

o) ses f e ng one or nore reactlon
Sme%ﬁ ?218§pg$e%s%:sm to aerFIE |‘%n zone, wherein at | east >

Abeori@ged tRpréeAtinhafibnihére dproviipd b peesfontieearbonylation
and/ or reactive derivyative thereof, and at | east one
of an glechof pre{orisasivieeierivaitechereel NG QoesH BRSNS OXi de:
%P)fe&ﬁhgb QJ H8re! rQacttllaﬁ zﬁﬁf‘feteﬂ e Yo aal'eﬁc%%ﬂ SbR, Wirdh 8
essure sufficient to allow an exothermc
least onardmtih adnedieed steeatri aomitrizes ak elcphal @ad/porgactivdidesivative thereof,

arbox lic,acid /[ or carboxylic .,acid anh drlde C
and atEhsE RO SAGHAD A9ne JBA S AEHE QURP S BLRE TIee] ng . )

gﬁr %vdlmﬁ #fhd r@d&ﬁéﬂ&o&aﬂe Fongre 3R eamamﬁﬁeiemftb%bw
he reacti on Zone, transferri ng heat contained in

an ethenmcasarbwmrrqm reactmﬁ t@ tekse plse 60 predice peasbrylic seidaadior
b 2 ds ?t iat exchange stream characterised in that
Ccarboyigac ef’erred froma second heat - exchange stream

) RmoRRgtdnedr ARAE pfodaet steiifa Boraprisihefarbaylivabil didre
reacti on zone feed streamis fed to the reacti on zone,

carboxfligrasidrnhpdridatiprithe 1peetif ZamBe second heat - exchange
f
B R Eh DAL B G bl ST g Wi gt
streanf3'to Geist ht-&xvhageasteain; i nventi on, one or m)re reaction

zone feed . streans_ are fed.to a reaction zone in which
gharestenised infhat %ﬁtmséﬂneérﬁ%aéqqoaﬁ heateede B sheary iR

reactl&{‘forferfeéﬁ) tfeaﬁxr &%Ve@t (aPHeERTRe 1dde@dn FdnR T shleﬁﬁ% el to the
tiron o one of nore product streans Is fed to a
reactldin zcste wbereirethe amppeataterafdhg sesonhheus-eschmugpsiyeanf before heat

ur| ed,ste and whi ch n be usefully enpl oyed
transfyig et 0ROt gbet POt TS e sarme
SRha Qal)ﬂoﬁ?l'aﬁé‘n PERERDT the%reé%‘ﬂ?ﬁwbﬁ'tl(ﬁﬁ ofib1 hbfelreaction zone feed

different” process. At |east one of fhe reaction zone
streanfseare fest toaamaction Zopainewhigh an exethenmic harhonydsidnangagdion occurs to

oo E RSB R FRAES oL 1505 A0 Rl o

produst steans fig RMtyhifedt hbgadxchngganesa] dugh as b enpplysefpxemleai
waste heat. As a consequence, the one or nore gfdt
€ same

steams pcbwhish cambe nestulbemployedslseiien spelvan mw@% 8a'dh
carbo{?ﬁgﬁ%rgéﬁggs@ 9 evkh ﬁﬁéﬂnéﬂﬂﬂa I?l‘?frfer\é\ﬁ Cﬂ?o&g?t roﬁta ﬁgt}EXeactmn

ermc car on reactron
zone feed streamts ibdeated by a second heat-exchange stream, havmg a temperature lower

than that of the one or more product etreams, and which is typically a stream from which
heat is generally otherwise lost as waste heat. As a consequence, the one or more product
streams compfise heat originating from the second heat-exchange stream together with
heat generated by the exothermic carbonylation reaction, which combined heat can be
transferred to the ﬁret heat-exchange stream. Thus, heat originating fro,m the second heat-
exchange stream is transferred to the first heat-exchange stream for use elsewhere,
resulting in reduced heat loss and greater process efficiency.

The second heat-exchange stream can be any stream which has a higher temperature
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transferred to the first heat-exchange stream Thus,
heat originating fromthe second heat exchange stream

wo goovzresi erred to the first heat-exchange st rRemGBOI06/004358
use el sewhere, resulting imreduced heat |oss and
greater process efficiency. The second heat - exchange
stream can be any stream which has a hi gher
tenperaturethan the reaction zone feed streamto be

heat ed, whose .t |35
than 40 AO8F REAREPRE RN AL vhOR it df WS T b
useﬁﬂl’}*‘&n@ﬁof}@%lsdv&e%ﬂﬁd@édt Yiedt aahsfer meadshandowhase dwatdis geveesally
heat. The tenperature_of the secoq heat-ﬁx hange
lost frefn lesupioRess op dvente eats {IRATBPETHET Qhips saeand Beqia g e ptream
before%ﬁ??ﬂﬁ?eqqgfo W@ TRe ot thére ?E&i‘u%f ARlaths! MES phdf@ablyNewer
firs eat - exchange stream before bei ng heated by at
than thecfast heat-pretanpastedant beforerbeingrhented byt tedstot pastioaiithe one or

Thg reaction zone feed streamthat is heated by the
more RIQAWH §UrFAE - exchange streamis any feed streamthat is

ng'reta&icgf‘foﬂe%&f IRAMABANGs R B sbvnd hektedRoRime $tréam is

ow that of the second heat-exchange stream before
any fehd streans thas fsdfed tiietreastion renecndovhiglyhes & emgeraiyre hplgw that of
i ncl.ude a supply of fresh .alcohol ' '
the s R PRt gt el P PenBle) AR R b Bt g

include’a s%p?l?(‘dfcﬂe@h slcoB@Mnd/lok réativy @drivatiesthelreaf, at freshrsepuly iobn
zone feed streamthat is heated hy the second

0]
carbom penowide eifgecyle geenm. Jt isprefieed flighthg rpachion zougfepd, giream
. U t | . i » r t .
oSO )R KRR Uy TRl R o
heat abyorBeJGRE QUivet teRpelatreincidage is apreraiygeatet thap thakhegbabsorbed

The quantity of heat that can be sorb by, th
by et PERRI: G The TG IEFPRTAIFe FaeEo | PE ARRIEDY DRhoa! fat can be
absor%%@?‘l@tréﬂ'cﬁoﬁ ei Y Bed8dant 5ANSHBEIdUO US téxr.;%e?%!ﬁfe belfore heat

I
ature reaction-zone feed streamw e able to
transfal sharsla lawgr eatperatare acrctioy-zade feedistreammwilhbhiak]pée absorb a

temperatuyre feed stream The rgaction zone feed stream
greateéﬂflng‘l‘tltﬁé’ ealtllgﬂ%”f @ﬁ{l?r erpeyatge feﬁ SFt i on zone,

AR GRLIbY ZWhd Re@ 5 ARATHEAANERP & 1@ estheréa2B0R zorm) fpically
as other reactant and recycle streans. |In the reaction

with atheragactiontzone fided straam syehoasi atherregetant pndieesyels siypase, da the

_ duct AN . ¢
roactigf o, <RhEG RPiFohy RUCE RS ARAHO pRodige BAE BOMYe frodf
streari E818PrisiR@BarbbeyliceRid dndor corbexylikestid ntednids edbetitetperature is

.. the second heat-exchange stream_ Preferably, the one
highes Fhapaheregp iR eancderbapamhedted 2V tor gsepnd ek ekshanes Srdeah

' CodERGhoR BréfiR b ER, Alirel IEARE t1nRAthé RAAction
Prefegafbh’%%} %I%e&glrl&%g)rre p?%& uc?hét%ea efglreepr%f&térabl y fed
zone feedatrpams.f i cati on zone for producing purified

carboxylic, acid and/ or anh dc{uicéj&fe and whi

h
At least a portion of the one or more p¥o ams are preferably fedtoa
purification zone for producing purified carboxylic acid and/or anhydride, and which
typically comprises one or more distillation columns. The exact nature and configuration

of the purification zone will be dependent on the composition of the product stream and the

- operating conditions in other parts of the process, such as the reaction zone. The

purification zone typically comprises one or more recycle streams, in which unreacted
reactants and components that may be converted into desired products are separated from

the one or more carboxylic acid and/or carboxylic acid anhydride product streams and
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typically conprises one or nore distillation colums.

The exact nature and configuration of the purification
wa@omg/omobt be dependent on the conposition of PEEGB2006/004358

product stream and the operséting conditions in other

parts of the process, such as the reaction zone. The

purification zone typically conprises one or nore

recycle streans, in which unreacted reactants and

copponents that may be converted intg desired products

returgeclodBeEeagliQnzang o thie prriBipationzopg typicely BlsR wpmpriges waste streams
o) AR 8O, 0 AU Efopes
could omIEamMpﬁedhé prpdatts A cthapuiiSebprodisdt stredmeandstheviiaste streams are

not . r.ecyc] ed back to the react.ion zone, and wh
not g PGS tocip BB S0 Ereb i CHERH RS A WG too low for
heat BaR1ab - fofexdnkjle,upblyst pREsQstiel s@hCBEhed!\Gntdifed¥BSER can
streans are not rec cled back to the' reaction zone,
be trasiereed to Aegactior Apes éedu s@@namccqmaml wwh th@qord:scm ifigention, and

hence ?Qﬁ b ﬁ@gg&%“g&gﬂ%ﬁé@@? ﬁ%ﬁ o ﬂl ‘gﬁ Cg frs u rths ed

punﬁdatlan r@RAb it redctivh Z0ne %a?taﬂsbaj@ us8d ficleat 8 adaeBonkdére fbétPstream
present i nvention, and hence can be the second

if heﬂec@tltam@é Kagreia maay etherwise b logiafor sxample ikespthesaic ¢apdensaion of
[
e Sl bE2RAS0E AR LR LSESHLE PR T By B oxtane
stream)ls hrovess dtieamethat isayt Rtydédbak t(bﬂlelreﬁihonszﬁe @tﬁhiﬁ)éd?streams
i exot herm gr condensati on of the contents of

bem@ agve«éta sirpang OF fhe RUPKicatian 2008 <o Rigified pa@pzsylmcgd apd{gr
carb$§/He A dRARYd: I ?}@&‘&ﬁ‘ sﬁ*&eﬁﬁ guﬁﬁ&{tﬁ)‘ﬁ%ﬁe SMds ek , the

I'S not recycle back to t action zone, preferre
second h@&mschaagmgreanv\msmwrﬂ‘ted eaubomfhd etmed mdz’mrfqadanayhm adid |aahydr1de

N G R T e

geneM§thigeef er ably, the second heat-exchange streamis a
purified carboxylic acid and/ or carboxylic acid

a bk, st b@tﬂpx@@ng@ stsaarneﬁmvhlab hedtés tyasistereed feomd ahlenst @ portéon of

one AL LB RERS E TR ACLELR: WS SRS ALY i niilly
loweir thah filaun o therodd of vt iod'u@taﬁ&aﬁs Béfotd 1At ﬁﬁns(féIGalﬂi whEee
product streans, may anyg&éocess st r eam whos

temne@ﬁbyé isrgiegably hlghplt ﬁhan that poihe seqond hezttr?afphaﬁgetsrrear@ hefoes heat-
I ore heat transfer, and whose
trans?é? t&e}?a?%:rﬁghlzéﬁ%%g er a%{l'y hi gher than t hat of the
s"éhmﬂempbmw:re ef tHeamg @r siare prodbetfsaeemb dairtferubdy aiffitiont tb@aise

reactlon one fe stream The t erature of the one

the tpperafpEe { %q?wmswg SRy @ﬁgﬁfwgﬂbf has;agpyesspgs of up to 6
I

barg (@ 768Pa), &‘“ﬁﬁ SR @it 5 106 b0 AT phePh BRI Ryre tyvically

of 1300C prvmaye. The ﬁl@kh@q&-le&claingw Strcfant thatis haatgd b9 aﬁleasi a(po?tlon of the

one c')\fp ridre %?odduct stre %%rrggy ea s y .53{] lo% pressure steam, as described above,

which may in turn be used for further heat transfer purposes either within the same process
or within a different process. Alternatively, the first heat-exchange stream may be a
process stream within the same carbonylation process of the present invention, for example
a feed stream to one or more distillation columns in the purification zone. In a further
embodiment of the invention, the first-heat exchange stream may be a process stream from

a different process, for example a process stream of a vinyl acetate production process
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of 1500C or nore. The first heat-exchange streamt hat
is heated by at |east a portion of the one or nore
w@e@doTost reans may be a supply of | ow pressuPET/SBe@i004358
as descri bed above, which may in turn be used for
further heat transfer purposes either within the sane
process or within a different process. Alternatively,
the first heat-exchange stream may be a process stream
. Wi thi.n.th ane, car bonyl ati on process of the present
whicll il e, [gcaTec AT (o2 cabres of sceliiadid feedsiotko PamBrably. e frst heat-
exchéhgetstrbdratd D8 SssuAsdd\Gre i thi ' .
fug?t her enbo |%JeﬁmosfSh{i%e [ r??/lg h%vlfl%ﬁ?)h%‘ﬁ&ehsé? %z?r_x)ﬁgsg?hty over
how the hisatitpasterred sheretaynayeeauspd oPrefsalsly r tha tenfpepature of the one or

' . f t f
moreirbtt SR RS iRt § B sl R Byt s vugm i
sufficiexttto heat & sapply ©€ pRbsialed beadHafink 8eEEpQ8thre & B0 P inbre.

tﬂe fi rft@gﬁat exchange streamis a supply of o
P e ghihest petyispn GRe PreceRs streate endjansdhesris typicatly athicyed
) : t b -
el R PR % (i IR BB R B Tl ! it ped

otherswhishmesutts oreosting bof tiedtotiesstidaam) %&hdaﬁﬂﬁ bﬁ%lfef&@ofe'k ESdam.
eat a s

TR iouly. 38R BB s aropostiarnppp bt s uasd todmDEophiat o the
first H@f-@xchﬂ_ﬁ% dtreaS§ ftuRbd Fli;ﬁg é%?{elé\@ g&heoﬁlewﬁ%f? ﬂ%;%ngéiu%%

and another is typi cal using a
cooled psoustgreamdanrassist in hegulatmgshe earperature withcd rédttion zone.

The S ORGSR 5o L S S o

- produeostraain BdforRairett tothiakdatiioPohePro? gk‘eﬁi}plé iﬁxad@\ilfwglyt %fecooling

portion thereof that is used to transfer heat
watet jIp gprefarsed enbodimgat ofithe areséns invention éelo pmdubiestreems tateon

[ ' equent | | ed ,pr.oduct strea
remofS0fion UL MALER 11, TRPRSAIGN! Ll AR BERBE G et o
the firsehedtienchangnstreatihbe foRatE cOBed @Mty CESTBE HRIAUESHERN 1B Returned to

h further rfgul %Eed by additional cooling of the product
the reagtion zonge f B ethes Rrodustisirgam ds fer o theawrifioationorese, iovhich

purifig BFb &1k dhaftRBIN O 98k iﬁ@iseér%dcgga preferred

nbodi rment present 1 nvention, oduct
Jihe esotherarie carbomyletiorf reactidrhef thepresdnd mvaatieh is PRefetabBl

tlfr Qne ofbth ﬁr duct streans js transferred to the
catalyspd. CTR ey b acistthaleroasiondly or bompesneate dibcrmtprred
embo@RRIne df A Pedert ifbdrRidf) the chBbIAGTh r%g%fo{ﬁgs H@%ém a

zone. The ot her product streamis
homog@nqop:; gup diillcerhonylationfeatalysy wheefeirealliquid beacyibn composition is

. | | ' hydri de | oduced. .The
s RS P RS 5, eSSt o s
and/ot redetivel deRivativethefeof, Rtbyx §ld &y SRTor cgm&yg@)ﬁl:ig %ghydride, and a

Elireved het er ogeneousl y or honobgeneous
grouppY Ik carbaiylatiop sa@hisht of the present invention, the

' i Is talysed, by a honogeneous, .
SRS, AL Nl ORI
the aleakatas orswoofobydrblysisirsaction, examples of which are alkyl carboxylates,

alkyl ethers and alkyl halides. The preferred product of the carbonylation process is
carboxylic acid and/or carboxylic acid anhydride. Carbonylation of alkyl carboxylate
under anhydrous conditions typically results in the formation of carboxylic acid anhydride.
In the presence of alcohol and/or small quantities of water, carboxylic acid is also

produced. In the presence of water above a threshold concentration, typically 0.1% or
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mai ntai ned in the reaction zone, which liquid reaction

conposition conprises an al cohol and/or reactive
walesrwadye t hereof, carboxylic acid and/ or car@D&BRIE/004358

aci d anhydride, and a groups VII1 carbonyl ation

catal yst. Reactive derivatives of an al cohol include

conpounds that are capabl e of producing the al cohol as

a result of a hydrolysis reaction, exanples of which

more Bl Sl ¥R on ot St RUC Rl Bl psopioant

produpt.ocess i s carboxylic acid and/or carboxylic acid

anhydride._ Carbonylati pn of al kyl carboxyl ate under
A He PEmb el It RS It the plegholy o the alkykerodp phegroups of the

reactiV QAR 4O of{he %ﬁ!oﬁgﬂ)f ¥ ddf lé’sgitﬂanﬁp YihbdSar cbﬁ)oﬁ??x eac g? the

presence of alco and/or smal T "quantities o
carboxdate@rylpsofded chrbexylit acidpnddu catoxylie actieanhydsdneedadt. For

t er .abave t hreshol d. concentration, typically Q.1%
examplfrgsetic Bﬁ}\‘[l\%& ﬁ?ﬁilcia?iﬂ¥4{@el aye Fe F@é@% ?tBWSg’g;ﬁfgﬁft)ﬁi’%?cetate
groupg,fae{nﬁ%é% li€oCdatbdnSin théh HtRé Ql'lz}'f‘éﬂﬁpﬂfqgé’tﬁa}(noll Ih€eauahen

carbon atons in the al coho or the a group or

y
reactiye derpatives such as awthyl iodidte dimethylethenfind methal acsitase., i s

| ess n the nunber. of carbons in,.each af. the
B3 af el e HReia e RRER ot Al TR rdhisb deed as o
freshl§ addeaxiebd, Cor agdychiRTaydsly de aidifOnidly. befR6 I R¥@ IS reaR€i6H Z6ne as
aci d and acetic anhydri de have two_ carbon atons in

a resulipfeastiophgtyveeit eeAraneye sopponeivof the Heuid seastien gempeition,

such 43Rl RO oGL BEUPELON e RO RE AR ARG5S} &4

wateret her and nethyl acetate. Water may additionally be

B pisrymusadions el B SgoI b drpo e of hethanol andor

reacti?ég g%r?\'{aﬁgg kleYed? eqr@fe?éi)g&%gcﬁ\fé deBRatiRASE hl%[haﬁ%ilg%rtngthg}

reacti ons between one or nore conpon
acetate hdinletlgl iether aatmethy! ioditeo dihe poaferralrhdas it dvetic acid and/or

et RRSTREERL R bRl A BREPERL b5 Bl

“ prefelﬁrrgltrytﬂr&é:n@fﬂ t}die filhii 3B cBoh CompOtiGREDAL Yéa@ﬁérpgbr@f The

hanol and/or reactive derivative thereof,
conceptrafien efbwater indbe liqeid deactiomcompesitadn may Warsi slepdrslingyon the

| .acetate . di nefhyl.eth nd, net hyl . I odi.de, e
Grouf X AR of FELR. coferll, BRI it Sibor ron,
wateraidyybly prdsent o arféailt @1 thie lrdngadEdrh 0.1a6130%, préfrabpriesiidtio 15%
and therefore water is preferably present in the

by waighiy Far pridiemicatalysedsabpryleatipry watds naydbg ressat peHamoppbfrom
C &0k} f el liquid reaction

O'ltoc@ﬂn@?s?i&tre?ahgkpﬁ%l@ lv%@yé"ggﬁ ng on the Goup VIII netal
dlimp I[goongdV HE carbbmayt ativin. catadyse isghreferablyosel echeidirormrhadiadn yanid thr

iridiur(ilz:1 arkx)c? Psy;lrgtte}a%i]y iridium. The group VIII carbonylation catalyst - may be added to

 the liquid reaction composition in any suitable form which dissolves in the liquid reaction

composition or is convertible therein to a soluble form. Suitable compounds are described
in EP-A-0 144 935, EP-A-0 643 034 and US 6,211,405. Typically carbonyl complexes,

‘halide salts and acetate salts of the metals may be employed. Rhodium may be present in

an amount of from 50 to 5000 ppm, preferably from 100 to 1500 ppm, expressed as
elemental thodium. Iridium may be present in an amount in the range from 100 to 6000

ppm, preferably from 400 to 3000 ppm, expressed as elemental iridium.
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wat er may be present in an anount in the range from
0.1 to 30% preferably from1l to 15% by wei ght. For
wo eoodioznypz at al ysed car bonyl ati on, water may beP@T/68e006/004358
in an anount fromO0.1 to 107 preferably from1l to
6. 5% by weight. The group VIII carbonylation catalyst
is preferably selected fromrhodi umand/or iridium
and is preferably iridium The group VIII o
a .
SRS AL A LYo HE, R g o
compdsi;meml Tbsuientﬂtyhff plromteloﬂepemdstto Q0me errasod the (Group VI
nverti rej toaslublefor Sui t abl e
carbog Ao Y%Ir t‘{’ﬁ@% i smpleysd.qs dre opy @y tiopsatalyst e 3
tiofhd cﬁﬁ&M@ Ritably 4 bt seldtBd tﬁgiﬁ*
OPHO ?»r de salts and acetate saﬁ?{s]d o?%ﬁ{@%}i&s S‘E‘“m’
osmuemmadmsdn 1Ry menayy, kgellmn‘e smditm] tungsters mnd lIthmfeSﬂhQImf

prefed iy, B Gl B Bttt R ol 1o R BR s e

rangei[0.538 18]/DUWhdnthbdiGm/is Bl 1086(993 the Qaﬁb@nﬁ@@&h éh@ﬂ}/st the optional
pr ef er abl yfrom400t03 ppm expressed

prom@tpéﬁémt%h y selpeteds from tbgm@nypmwtmg a ediflg salts }Qif abkali @nd alkaline
|
carth FRIAC 5t 3 iy ol b BRG1pa88e, ng ey
phos;ﬂmhmm iodidet h SuiGitdy the \dptibnal prdindstgd mby 08 peRtmiupsd its Wietof
l.ridiumis enployed as the carbonylation catalyst the
solubdity.i onal promoter is suitably a netal selected from

t I?ﬁl AkPH1i8e ds! 'cﬁtral}@glin?}? b{#}tegfﬁlg ii'the 1 YH Llégatlo‘ﬁac%m&)légihon the

rheni u nercury, rum ngsten

halogen ﬁlbnmemspmfaeatdpbmng ti i . dhltlye ¢aubdsrmtatmm of metismioiand/or reactive

ui t ratio ronpt e iridiumis in

derivits Pt iend ot preriaSuaBveRiadhe fiid v pastion in
an andoft HARORMBE HohP? t&%‘ﬁ'ﬁfﬁ?ﬂ’emﬁaﬁﬁfr@ﬁu RN% BY gr is

suitably sélected fromthe group consisting of iodide

s Anepraforg |cramlppu@dsdhalamamlde efptoduipg adrd¢ iodide m)tlmﬂmxed

i thium.iodi de, ater n i. odi des,

reactiph bt GO e ks oR SR TR AL A it pastigarty
for rhpdﬂﬁ@&ﬁﬁlyﬁ&b’prb@esﬁ&s&ﬁ hichttheyt éhnl ch ad & Bét&lyﬁtfsta%ﬂisiébl $uitable

An al kyl halide co-catal yst nmay be present in the

comppyngdsiiaclpdeiodidssabineirdkdlt @rcnlkalmn satilamstpds orjodidermalts of
v S SRR U chD, AR SIS AR Bk g

iodidé, mabistl preiferablyditinahibogidpr Eseniodide- geheratmg U(brdp(h&ﬂe tateqteferably
in the romz2 to 20%

.,C Qsi.tion |n n anount [ange f
avoidgl @éﬂ@mcw BIRAPIOCsSERORSthENBRY Hﬁx?m_ tihe rectingyr e
Mﬂ%&%@i@é m3y 816 B0 PRIsEntGh 1 féa&lﬁrpw dsRdndither

the liquid reaction conpositionh nmay a e present
belnglmtrQChEed tqqtlme carboaylatiomreactinpassi teactant, pobding fdrmet py ftlor reaction
of an 8&9&? Y girgalg qv? ggf)vra% ge%'f I(y(,vrI]thV\éhalrb%nylc Seid %? Car 8>t(yli%sa01

anhydride. In the carbonylation of methanol and/or reactive derivative thereof, methyl

acetate will be present in the liquid reaction composition. For an iridium-catalysed
process, methyl acetate will preferably be present at a concenﬁation of from 1 to 70 wt%,
more preferably 2 to 50 wt%, and most preferably from 5 to 40 wt%. For a rhodium- .
catalysed process, the methyl acetate concentration is preferably from 2 to 15 wt%, more
preferably from 3 to 10 wt%.

Carbon monoxide is present in the reaction zone at a preferable partial pressure of
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conmpounds include iodide salts of alkali or alkaline
earth netals, or iodide salts of quarteraary anmoni um
waoeooploo®phoni um i ons. Preferably, the iodi de sBCT/GB200a1004358
al kali nmetal iodide, nost weferably lithiumiodide.
I oni c iodide-generating conpounds are preferably
avoi ded for iridiumcatal ysed processes, as they nay
inhibit the reaction. Alkyl carboxylase may al so be
t o) It
fom B3RS 200 b 0caed U DSORGB BRURETRER bard 5 20l The
carbon gwabzide mayrbekmsﬂfrglaﬂp puedr Maytchbatairciett impudfiesddch as carbon
and/or re ive thereof wth

d | cohol aictlve derlv({a
ioxide, FSHRF. THUTOgEIERIC EaieR TR BE) 19 Guribtyalimisehydraparheas. The
preseﬂb@ fop ﬁ?&‘ﬂogéﬂ ﬁf‘th@fcaﬂ%h RaRekida F’éyd%d Igg@egaﬂea :fn Qﬁ{]ﬂg)’@fe '\Aya‘?eé gas

t hereof, methyl acetate will be p
shift reacgien |1&)We€fmahiw &epti low. as its presence miayi rasnlciatthe fremetion of

h t t I f t at
hyceoBBEEE BrodlEh M 6¢ B Sint'of by SR b Ppardprepetant i
preferh‘ﬂyS&s \tﬁa% 1 &l %8708 re PreBraBIR sy tHah @B ol % 4HY Yk (r){?oré: Prefetably
, catalysed process, the nethyl acetate

less th@B rQ@e‘HPlr Yrangfprithe prrtpldessisg of hpdrogen in the cavbopylatirrereactor is

prof B IR MR PATIER o bt O AR Bt B p s 0
kPa) qmd(ys’smote méferably Bsbthan 07306xr 030 kI(aQ Zie pertihDpddiate o RARON

referably 3 . to 20 bar (0.3 to The car bon
monofiE ey b SuEPLemhemhge v b Rig 406mt &)1 4 Wge),
typica'upm&ﬂ“@%g @ﬁ)?ﬁﬂ’gfm di oxi de, net hane, nitrogen,

nobl e gases, ter to C4 paraffinic
'iﬂb@lre@cfanbmm fecthsrepmethatric Beatdd yyitie agoind |heaﬁ-éxeha@e lst:ream may
in situ by {he wat

be, ol RARENS & SRR SRoE of Fdoli abfigh Ragtveldsiivativs hereph o me aupply
of catﬂzélj drfasﬂébﬂ?clé Etréalﬂ?ﬁf)&rdfﬁér'pﬁﬂs 6f thb ﬁde Ca?tgéh 433 B¢ ﬁje“ﬁlteﬁm of

the anmount of hydrogen in on m)n
recyclpllg spmpendnis Bewfthe awlifjcation goneta mheﬂremztiowz;onan The reactlon zone

o L YAl e R SR BRL BB
exchahgecktregian ”lTyljbldallgk, t<ha Itéiﬂ;b’éx‘étﬁﬁeldf e &Q&fdﬁrzohé feetesA M 80°C or
MPa) partial pressure, nore

belowp‘i"@’feel?rﬁgr%b%}’ kS @lh'%ﬁlno‘& mdast prlerapn 0L ar b%lOWmMi@r heat
f 0
T

preferahiy gi'aatelr dtegleﬁ(ﬁﬁeatcbnoiﬂpmfeﬁblty(gré@elﬁh&n §®C Q’réfeMB?g) the

f 4 t 0b 3 MPa)
S e IR NTN Y T CCATRR. o T
PRy etarRdQioh! io%@ﬁ'ﬁ %h% e)foﬁ{erﬁgfgﬂr% Zx{y Aioh) £ ﬁa%ﬁon pecurs is

sour ce of al cohol and or reactive Ive
maintgingd a$ aHempengtuye afd piasaky/aifficiant ta eneuy thate:stihermic éarbonylation

s maif1ER. PIEEN 'l HFREEE S o o T B, D e e crom

170 t0t226°C.eAQreareZsi TRom Theo [®Rdrh 017 EPTBOMPa) is typically maintained
within the reaction zone, preferably from 20 to 80 bara (2.0 to 8.0 MPa), more preferably
from 20 to 40 bara (2.0 to 4.0 MPa).

In a preferred embodiment of the invention, liquid reaction compésition is withdrawn

from the reaction zone to form at least two product streams. Heat within one of the
product sireams is transferred to the first heat-exchange stream before being fed back to the

reaction zone, optionally with further cooling. The temperature of the liquid reaction



10

15

20

25

30

feed stream before heat transfer, wll have a | ower
tenperature than the second heat exchange stream
wagroalohy, the tenperature of the reacti on zoPeT/GBewe6/004358
streamis 800C or below, ntte preferably 600C or
bel ow, and nost preferably 400C or bel ow. After heat
exchange, the tenperature of the reaction zone feed
streamis preferably greater than 400C, preferably
. r )
comp@RoN B cohale TS, ot lhg THE uade) SIER! HrREGRR the it hear-
exchaape eiream. Hprsemorelicat isbtapsfarrediiccthh Girstihnattéxehinggisirdam when

h . Pref bly, t ti . in which th )
hottel 3955 e ShESTRA 1 BF riskBate i ABe ke ie i ensratg in
the li@fid feat @SPEAD 4Tt dRARE Heeths WabliGd S6He. IChtRAS U Rher

that exotherm c carbonylation is maintained.

coolingmayhe earried put afierherheattransfirsteptie ofden tn 110vide @dditioodt, control

over QB BHRLENH t ALAHE B Era i SE o ean
that inmecydlal beelt tovitiehieactioheonerdirstded &oNsecoid fhaetiabrohelbefiRe heat-
t20 t EO gara (2.0 to 8.0 _ MPa), nore_ preferably from
transfgpyoythe fet %aﬁﬁxeéﬂﬂ@. e sigeam.oTigrsgpond seagtiqsy zome aHews further reaction
of entPIRQAURARR GiRb1vEl BarbBY ﬁﬂ)tnb% €, \llﬁlﬂlllj Rl ?a‘}steis ¥ temperature of the
conposition I's W thdrawn fromthe reaction zone to
produtstreamt allewiap yetwnoper ledtiotbedtanefarrad to-ha tfirstiHehi-exchmgzeatream.
.t he product. streans is transferred to the first )
In thl%%lﬁ'?&ﬁ’%s’ﬁtaqf&ﬁe SPFRIGH: AR ?@H@? %Eeaﬁtetavoo%reﬂu&tatr%s is fed to
the purBREfGPFORORR is ?’Egb&ﬂ@' fir¥t 184 1da §debhAd RiacPEdneGo tHd Rarbon

t enperature of _liquid reactionconposition is
monogisiadissplved ax/ovemrainsid|therginmimy fyuthertrieast toformeadditional

asferr to the first heatexchange stream Thus,
carbo}ﬁ%l?@o%}ﬁrég&ﬁ.s transferred to the first heat-exchange

$it thepresehsiivéRionest 16R08 bl of iR dnllof afbie Brbduet dlkEms are fed
reaction zone  in order to regulate the tenperature in

to a ppdcatipy gpee, Meieh Proguess pptSed ¢ashoxlic eidand/ o carhoxyléc acid
! . A . -
s 08 10 Bor RGiop b T ol U5pARcl 58 PR 0 G oA

distillatileti Zonenal control over the tenperature within the
In yet a further enbodi nent, product,

eacti.on zone. . ]
: 7 BLefery mnl?%dlme@ﬁ tsipreseRkiny entione I which itha-carbenylation
tibt fsHorndoEnd | & ' i
et ok, SEERRL L5 MRS oty
the pwidisatich 7anads separatehiated Vapoesr fractioheind mdiamid fractivh in the flash

o o L e e SR e b,
as groap VAYY dagbon§latich rc@tat}@ﬁir}dtn aﬁity ki’&‘etil[i?rgﬁfn%téﬁ AnlRr %nggc fddf Rt

heat -exchar;glg stream his e [

odi nent of
promqtess dhat sy, opsiebelbebe presant e The liquid Sractionois peaydledito therreastion

I S t purd.-ficatign zone, and is.optjonall.

o iy ot By 3 e gk S bbb v
Theoxpohe frdesaobMae flasttdephiratiti z@ictDehpriey RidliveBWolatile
further react to form additional carbonyl ation

compoanests, sych as unreacted alcohol and/or reactive derivative thereof, carboxylic acid

and/or anhydride product, and other volatile components such as water and alkyl iodide.
The vapour fraction is fegi to the distillation zone, which comprises one or more

distillation columns that purify the carboxylic acid and/or carboxylic acid anhydride
product by removing impurities and by-products to produce a purified product stream.

The purification zone typically comprises recycle streams, which comprise
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In the present invention, at |east a portion of the

one or nore product streans are fed to a purification
waQ@omva/07mbt ch produces purified carboxylic aci dPErdBor06/004358

carboxylic acid anhydri de. 1The purification zone wl|

typically conprise a flash separation zone and a

distillation zone. In a preferred enbodi nent of the

present invention, in which the carbonylation reaction

i s honbgeneously catal ysed, any product stream or

compqshtsiseeh asiEersiedRantants vaiet or OmRRNgHy thet Ay peretygerbto the
. 1.S |

o 0 ARG e Ay o e

contaihédizt suoh rezgoip isirsass isheturnel ad theetactornthey atd tiypically not used to

C onents, such a roup VL]I carbonyl.ation .cat gl yst
transfgfigo iRy herisasHan 2908 &%ﬁ%&f"&g@- Hoeyers PoRfechs 6%@8193 f?/om a
recycl? SRERh §bS exldifle RYuARKbARAICHrORsRE 88E s cohBShshii S |t1|§¥:n the

raction Is recycled to the reaction zone, optionally
heat caw btugefially capboed inpctordaraguiith the piesentdnpentionpydeinigrtrangierred

].tgﬂ_he reaction zagne, ,The vapour fraction of the flash
“toad 1e

Bt £gac ?P%‘Hﬁgg%%ﬂnses relatively volatile

BPpRRARRA efbodHfidhtASF tHE raAli¢] hadt GRO bneditkh Ofe WaCSticums
derivative thereof, carboxylic acid and/or_ anhydride
and/oppusifiedtprodusd stegamsrof vk prrification rensiie Farsferrditopae s fore

reacti«%rpg?n%: flﬁééc{ stie?lgfsgaﬁs'é@ér aﬁalt Xrﬁ&g:g rsterﬁ? &f.bﬂlrd cjtﬁer@v?s@ bte%stt lﬁ%m the

on z Nprises one or nore

proceshiwildsk kagtured. col urms that purify the carboxylic acid
and/ or carboxylic acid anhydride oduct, by renovi ng .
e sbeimenfpipie inventips; wiethgn r%\%& éea&t%a?rf‘fa&éie theteof is

carbo@%lglgﬂ :E(g gﬁhﬁ@@ﬂe}ig h&dPRhdrinG q';,ifgﬁllazc%ezohé’ Bbhplide¥ three

Npri ses recycl e streans, conpr | seconponent s
distillstiehcdsmuns) me dedceitied fomekampls in Wawwerd aral,Crigdysie Aoday, A811993),

be ret d.to th ti wh
o2 B8 PP St bR M 500 PS5 G e
first d:i‘sﬁﬁltati&? Bi13nRCshd feRBblY, BRYG!IS paft, 183 ed 15 thetedéBR TR light

e reactor, they are typically not used to transfer
ends typielly compuisermetbyl asatateo narepeiedmethapelymethyhiadide, angheqnae of

h f .e..st. f ..
e R bGP P AU A A
entraihBE Barb Oy 1 RARH m @l cabRyst aRd/ot pionforgitisifebdinedtoathe a¢adtite gone. A

~ with the present inventjon by bein transferc{jd_ 0, a
side sifetrneeaapprisineacetio acid prrdupieay waterds figd tort Sep@dfipidliiption

B
recycludrat ldasiinipart t@ draciciohzans f Asnkesdarttiallp dey avetiowcid stream is

oGPt b s B BB Dbl Brin b
iS55l o, ORI 4010 Bt s
acid. Substantially dry acetic acid typically has a water concentration of 0.5wt% or below,
preferably 0.2% or below, and most preferably 0.1wt% or below.

In an alternative embodiment of the invention, relating to the production of acetic
acid from carbonylation of methanol and/or reactive derivative thereof, the distillation zone
comprises two distillation columns, as described in EP-A-0 849 250, the first distillation
column being a combined light ends removal and drying column.

In a further embodiment of the invention, wherein methanol undergoes carbonylation |

to produce acetic, there is only a single distillation column in the distillation zone, as
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carbonyl ated to produce acetic acid, wherein the
distillation zone conprises three distillation

waeeloaone®92 as descri bed for exanple in Howard ePCHIGB2006/004358
Cat al ysi s Today, 18 (1993) 11pp325-354. The nore
vol ati |l e conponents, or |ight ends, are renoved from
the head of the first distillation colum, and
preferably, at least in part, recycled to the reactor.

deseriff ot b0 S8 Ao behRdy Bor Bt BREvoR Ehall
remov@ fidin tHeRckRNatid YrodiEtaf e i3IBS 18on hRndd. St

distillation colum, a stream conprising entrained .
by engther ¢robodiment] of dha presest inyetia agstig@eideandiagetic anhydride

returned to.the r. i on A si .
are cogpidAg By s RnonFlahiSR b ey e, 24 A0 84 fof Ehmapje jn the
aforerb@fidned 8Cshiysisatodeyr atitle iy Howred ei 41. Wat distillstidrerone @dmprises
fromthe head of the colum, where it i sﬁgr ef er ?ﬁleyﬂash

a first distiflation colpmndgsremoyingdight enssiram the@ppefractica o
5L AR A RER BT BHAAGS f ERRE btten
colunmofchermid/azﬂhgdﬁdmdpemﬁbe cqlinmnuwhen'eiisthe acitic aagl ip rﬂm\_@diﬁnm the
urpr S0 B A RBOS R G sER, P ci
transfR&d @ MR GIBEEDECIFhh ORh&E fftRMiFANdD fleG¥moved from the

\
preferably 0.2% or bel ow, and nost preferably 0.1wt% _
head ofithd edlomn and optiordllyaeensleadyat leashtpare backoto thtyeeactor. The light

invention, relating to the production of acetig aci
onds, PR oY BmpRaA R et o i S s R be Bt
esterifdny by £tid BRE&Mh tolrh@hdiaséthlel A dr@ér (6 RBAIrE1ARPLAISS acetic
two distillation columms, as described in EP-A-O 849
acid to gestictanbydridesprodiesd by Ithe preeess oP uiitiedhaeHe agid doairagied as 2
. | r Vi . er
sty A B 0T ACRGABI e L R
acid/aaRg@idparparatiom oslynatto o furtler pistitubeh @tabhn ovhdrbiaheays
. only a single distillation colugm in_the distillatio .
impusitigsesuches sllidenslingstate ap iomeyed from thyhgse, of thgpplumpg s.octic
anhydMRRY relrﬂfmég la§ hggle%ﬂgmﬁ@lto% athifpeR hbrifoR PR it hAd Rd to a
acetic acid product 1n a single distillation colum.
final flashjret cohunnt berenevb oekidmahlighdér intparipesesent i nventi on,

B b 2 e B e LR SRS SHS e st

for bRy Qed f thBeRfiOf S5RNAY RBLHpicafly BbMiEInS ¥iits such
. egif% cle by Howard et al . Tﬁ%ﬂlgilstlsll lati or?ﬁiz:i%genssuc ®

* methyldogide.gneshyl deetats, wates and mathanel, whichrean e reusedrto/make further

.light ends fromthe v r.fraction of the.flash
scetc el R iy TR i A B It fugreore
returredRa kit redction 7dné ema R helitbhthinad kikeifi @ gondrallyi@t lost from the
aci d/ anhydri de separation columm, wherein the acetic

procegs agd 5@ dpesrsl aged lodmtanefenprhiora ysaptiqnprons feadiitrea®t umn,

g BN 5 B RSSO T v
from Whegirecdssiag taste kirgiis, ambliseatwithinetheseadasts sirsatiisds therefore
potentially lost from the process. Therefore, such waste streams may be used as the second
heat-exchange stream, for transferring heat to a reaction zone feed stream to prevent or
reduce the quantity of heat lost from the process.

The puriﬁed acetic acid and/or acetic anhydride streams will also comprise heat that

may be lost from the process, as purified product is generally not recycled back to the
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head of the colum and optionally recycled, at |east

in part, back to the reactor. The |ight ends, which
worego7oDp2 | Se sonme water and net hyl i odi de, nmaRCT/GB2006/004358

optionally be used to estenkfy any acetic acid

therewith to nethyl acetate, in order to control the

ratio of acetic acid to acetic anhydride produced by

the process. Purified acetic acid is extracted as a

s fr a, final hi ng col u Acetic
reacigh i AR RN d5hE e ne B s anpiE i fishan salso
sultab(ty) bmphyécbasﬂth% lséddﬁﬂfheéiﬂ-éikh lsir@4in F&H tEHIBferiIER &G beﬁeﬁﬁ%@/

urities, such as ethylidene diacetate, are r enove

there‘%lrt ATeaREob zene fsed Wﬁ@nbmlomm to mRéae¢ keas sy onuithe ipsocess.
f th
B @ pRTerfec o e AT o AR iy, B b stBanee

stream éssi wasié sthdaghenprisimyghday éapuritieg fﬂoneﬂiéépuhﬁﬁmcﬁﬁz&é QP
ct streamin t, purification zone ma

P““%‘EP‘P@B& SUPYPR CBQHPH@nS@B?gF%%Pe% a%lﬁ@nd/@ae%qtmnhﬂ%@e Adost
£
ey R Er e S0 R0 SOPUMETA AU AR P osron
heat-eghangg staehm, @s feceolfune oF prateaiakis |geneaa]|13dh@hdx/ than thealolune of
The f within these recycled streans i s
waste%ﬁgﬂé frgr% tp%Pwﬂ%agi y and so heat

eretore %P 5°%he reaction zone,
Thapricasbf tieprebdht irfveSSdEwA Aow B@ﬂlu'seéttedia g§wmg non-
rocess, and so does not need to be trans erre
limiting.cramplas, withaelprage t figues 1, R@adlkwhcmrponent s, such as

i acget.ate ve
PRI O a0 S 205 LB Sl I Fethaol o
produtdwrstic agid ot sdcoRHNg td the pleesR ientipgiaaat i al |y [ ost from
such waste streans nay be used

it 0 S 3irn Seherie Q@Wﬁ@@sgfpmseﬁ 61 the carbouslationgt
methaﬁ&l% pkdiuge 5&%{3@%&9 e it gﬁo%e{n%?r i motpg éxeeéenqt%\%rgtmnl,h o

reduce the quantity o

E)ugrlfrefln 1@@ sshenatic dostttndfa lprciceﬁ fioe therdaytsbhly h€iof bf SRfHaNol to
rodué’ga " 8gtrrgése heat tE{g be lost fromthe
p 158 é%%"‘ IpHPY 4 Progess AereEipe faths prese) ipyention 25 theyecis g

heat trb@f&' fion tHedetand hé%x‘ﬂ-e%&fe\ﬁge s-ﬂé"el& totar}ga&féh'zghfgegagﬁlédtﬂgbl y

acid and/ or acetic anh de streans are a
a@%@lf gempigeatere ©53 Ch mﬁed dxot@n@ed $ine é@iftereactor 102

Cavo SEALEE SO BT AL S gt
103. VWithingths readtoustherelis ﬁxaﬂftaﬁﬁ&f 4 B¢hi@ reHbABsth p&Hitid &mprisin

thajgl i nvention, the second heat - exchange stream
methaup wé’z‘ftgn Setalysiweirprcets agd redimpthyhpcetate Asfirst produdt stream at

a temp@fhﬂr@ lof 200°eN;s %ﬁpﬁé c}% fggrtngﬂé feal:tgg gﬁé’?@r%%é jb{l G8d'110. The

onpri sing purl i Cc aci
conten@mfymel 164 arewfmltthmugh e bkohanger106] WhedinAtat isGradsfeffed to a
low or Snd/ or, acetl ﬂ%éﬂh gél de oduct streamis the
b Sé&f&ﬁ&e%aip it %trﬁxc gelstieqrm) Yraepressurgsafdeiveden 5

and 6 befig UR6 85 @17 MPH) SO temB B dGofS R Ui sfer of 150°C. The
consequently cooled liquid reaction composition is further cooled in heat exchanger 107 by
heat exchange with a cooling water supply line 108, and returned to reactor 102 through
line 109,

A second product stream, also at 190°C, is withdrawn from the reactor 102 through
line 110 and fed to a flash separation zone (not shown), the vapour fraction from which is

fed to a distillation zone 111 comprising one or more distillation columns 1 12, each having
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waste streans fromthe purification zone. The process
of the present invention will now be illustrated by

wo b@7/0oi9bowi ng nonl i mting exanples, wth ref ePENCB2G06/004358
figures 1, 2 and 3, where; 1Figure 1 is a schematic
illustration of a process for the carbonylation of
nmet hanol to produce acetic acid not according to the
present invention; and Figures 2 and 3 are schematic

ol 519 S Sy U S0 0 s
114 afeCHessdauTe 3Wat haddetepipeseie of 96 i THe; fldw e of stedns toareboiler
l%@matl c illustration of a process for the

113 lsd‘é?ﬂ%”@uﬁdl byt vabye b¥S. r%@ﬁ@ﬁ@pettw& S empsIaREs of PG is yithdrawn.

~ from t'thg gﬁﬁﬁca@xoﬁ rzSﬁ%gt;]? @gﬂ{edl' 1@%}1& 90519% iPhéad &&ElahékYQ'T'? Wi 25

ré 1s no nsf romthe secon
suppln eﬁtootmg hategd 18t Thaoodled purlfmmcmnmacmb steeafne atth tstpemmre of

o tenp is fed through
30°C ’fséé“d‘tF @“féio ?tﬁ’fagen%érﬁl'}ébﬁnel : Car bon nonoxi de, at a
FRURES %tabgcﬁerﬁﬁtuf‘m&ratioi Jf%%rbd%%@aécﬁﬁhﬁ?%?h@ Prel&i% invention.

t hrough feed i ne 103. he reac here is

Methanel istfed teadactol 2Q$mugha“chu lisve 208 vileat Prsaneatd 7 sivheyein the

o LS A Pl SRR R

temper@IRITAVNT B o ££8 QA6 rétom20D dirough feed ting DE3.r'Wikinahe reactor,
through |l ines 104 and 110. The contents of |ine 104

there igrrpaintaiped pliquishrepction coxmesitiga compysingmethanal, fradipm catalyst,

water. 4(:%&5‘ %&ﬂ c?mteﬂl aJ:eQXYe p ﬁ%rgdl?ét §G 0y w{eﬁlﬂe* e Jo@ $90°C is
{11rs an e's rea a pressure of between

withdfavanfiofi tlliralregct()ﬂtlﬁoﬁg(h ltheg 204Pand 21]1)‘.1 Ehet onpeatsadfiline 204t fed

h f )
througluet PRAREST 3051 WHGR TSt 1 FRNEP T A0 FSgts sieam SUpp line
206 (ﬁegpﬁgsmeﬁ atf¥/ st d%g%@a Fééﬁ{ﬂéleﬂﬁet%éd% %&@%fgt@t%toef MPa)

et urned to reactor roug
and a Itemlmram@ befors eatrichngfeo dfiL30°6t Tha npnsqmtlatcom@dﬂlqmd reaction

compyRfcR b TP SORed S A RIS B0 CHIPLEHONES ‘ifte Dapig ater

suppl§ ;A€ 2O And FAFISR k& eab®dr DEDihkdugh 1He0D! | ation zone 111
conprising one or nore distillation colums 112, each

Hesecouhprodusistream is withdyawn from the reastiyi 202rthrongl ling 210 and fed

at ed S W t a
to o GRS o BRL 3o Vo TRE VAR ERGRAN forf MR e e,
distillblien\zonat2e 1 @bmpticiagone of #loed digtillatibd coRmarrA1Rpédch (}ila{&ylg a
valve 115. Purified acetjc acid at a tenperature of.

reboilen2tic Pae of thembeilarsiZla s heateddura supeht (Pfdﬁedzwr?%%%@fmm 214
ata p%ésﬂﬁf g)ﬂﬁ} ﬁg}g gﬁ& gl éeru?eeqli hang ﬁngfgrté o‘f"_s.Fe?g@o reboiler 213

WAt er e cool ed puri
is commdalbcﬂ by salvel 235.r Bamﬁeﬁ acatit eﬂﬂeéseabmd keabEx@@ENAEE stseant)aha

tempérgt%?eséte 1r3E)§éI ist with rg\rzvg om E‘lre%lljlg?lca!ttiorr]lezo%le £1?hrough line 216 and cooled

in heat exchanger 217 by heat transfer to methanol feed line 201. The cooled purified

acetic acid stream at a temperature of 30°C is then transferred to storage through line 219.
The temperature of any product stream removed from the reactor is maintained at
190°C by controlling the quaﬁtity of heat transferred to the low pressure steam supply line
206 in heat exchanger 205. By such means, the additional heat contained within the hotter
methanol stream 201 fed to the reactor is removed by heat exchanger 205 in order to

maintain the withdrawn liquid reaction composition at 190°C. In this embodiment of the
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Figure 2 is a schematic illustration of a process
according to the present invention. Methanol is fed to

WO e@chormo202 t hrough feed Iine 201 via heat exPOEHOBI06/004358
217, wherein the tenperatun¢ of the nethanol is raised
from200C to 1000C. Carbon nonoxi de at a tenperature
of 400Cis also fed into reactor 202 through feed |ine
203. Wthin the reactor, there is maintained a |iquid

inventfo%?%%tk&%? ?QH?Q%IW % | ?@H liel g% aﬁﬁ%t?ﬁg‘? atélg olaglgl%rs%ere steam
in 11nef206$(ﬁrsp hemlmehamgé siadand)t cothpafilne Hidd heabtrdsfolRAA& 1108 106 in the
fromthe reactor thr ou%g i nes 204 and 210.

hdr a
PTOCGS?HQ dmfigurssl, in waichdherg iseng pre-hepfing offthevagthanol feed by the
punﬁ%gﬁi@&q&gl?oggcﬂmerel n heat is transferred to a | ow

pressure Steam supply line 206 (first heat-exchange
Bigneahis aasbhmnq:llcaﬂustraﬁonfof MtMQmo&smudoﬁhmbqhé Preberit 0

e b O TS S oh Sl L St 1.
whereHOHP fhigetRiteiof tﬂé&h&t‘ﬂﬁﬁolqg%s%g fiokh @@’@,{tOQéﬁ‘ft‘Fl O 818@1 nmﬁde

heat exchan e with a cooling water supply
at a temperatuse of HEE is alse &ilcinter readior 302 thrayigh feaddin2393. Wlﬂlm:thnd
fromthe reactor

reactof (R o e T gkl fen N Bopori b o ool fidium

catalys{tmhtef; laoate)acid 41l éhPlcetated CA ifigf ptddubd sebmiht b Sethfdatufe of
tillation zone 211 conprising one or nore

190°C 33 gJe fiagnifegm theiraagier thromeh dine3Meanidrid Oa The lsoiteats of lige 304
ore fed i NGRS e Bl SRRt DI g semm

supplydiriecd06¢ first-hest e&éhahg@&.‘ealﬂ)l‘&t afﬂrémmé ?f Betdfees b @Bd6HaArg (0.6 to
ontrol l ed by valve 215. Purified

0.7 ME 3t o PR TSR NS (e Anysesensly cooled liquid
reactldnﬁﬁprgfoﬁﬁl% & tAbn AR cdole HéQf gg@’égﬁpeaé exchaH%e ¥v1th a

puriti cation zone t roug I ne
cooling atssygenly Hing 308 and attuted s feactot B0Mbrduzhdine368d | i ne

h f d
£ 8osnp RRTHECreiis B Hilnrein RO Py 30 i ding 340 and fed
to a fldshsepegdtioniZdfe Gib? shoki®) ﬁﬁ%ﬁ&@tﬁa&:ﬁo@fmﬁ%@ﬁ 08 o o

stream r enoved fromt e reactor is mai ntained at 1900C
distillagion zepa 3 1d| qommyisingeongpamare yhsaﬂatimmolumm&lf?e eacbchavimgtahe

e 345 PSS BRI TRl 308 b 158 AP

a souras dﬂmtdamt degived fiosT a eahbianidn ¢ftth€BéatetDbw Orﬁgssh& dtd¥@n in line 306’
reactor is renpved by heat exchanger 205 in order to

(first heafrexchange s Qqﬁ]cPr %Wﬁel qf gagdipm praste fteawrip biag 8l brwhich

oS0 bt BRGEATRLL SN0 PEUERA e

mixed p\ri‘ég.hel toaves pecasnre ﬂtehmnﬁ' 110606 fin hesit piffnmpBZgX@ prike stef(r)nﬁvvlth a
t t

pressu{erpfelﬁ?aféz @@@@e? JFE%W%?Q@O ?51%315}% atgam o m?:rgfplleh& e

controll&d Meougheniveat s n@hi@ﬁ 1§ &?‘en@@ E&@gl%htef E86htWar 1€ vANES 11£5ha

acetic acid product
215 of the processes illustrated in ﬁgures 1and?2 respectively.

Purified acetic acid at a temperature of 130°C is withdrawn from the purification
zone through line 316 (second heat-exchange stream) and cooled in heat exchanger 317 by
heat transfer to the methanol feed line 301. The cooled purified acetic acid stream at a
temperature of 30°C is then transferred to storage through line 319.

The temperature of liquid reaction composition withdrawn from the reactor is
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Figure 3 is a schematic illustration of another
process according to the present invention. Methanol

WO 200701990 react or 302 through feed |ine 301 vPEI/BB2aG06/004358
exchanger 317, wherein thelfenperature of the nethano
is raised from2Q0C to 1000C. Carbon nonoxide at a
tenperature of 4Q0C is also fed into reactor 302
through feed Iine 303. Wthin the reactor there is

i 0, sin
malntgﬂ'eﬁ gtﬁio%@)e@ b? é#%l@%p%@tan&ty O%?lnaq gfre% & t:l;\r? E]ovg‘mi: sure
steamrsepply |lina 366 it keat éxdhangdr 3060duas, iB4 hetefedd isifed to the reactor,

erat ur is withdrawmn fromthe reactor

more b _ AP S herd #Xahinedy 295 mRELE Gvpeaiain e wilwoliquid
reactié Eorh 1tid'1‘1r RK49P e[ﬁtthﬁ XAIBB8&Nt 8P Re 11‘{%?1{1% 'ﬁeﬂ%& 31 d%ld 2 MW

transferred to a | ow pressure steam supp
of additionat hedt dstransferted g thedowamessumt staanpind e 306 (fifst heft-erelange

r 0,6 ta 0..7 nd.a te ature, before
S“”ea“ﬁ ?“%agedq F‘g"rﬁe&% thaisged t?ﬂl\gl ﬁBﬁé‘éﬁlﬁé’Fﬂq‘f issrased gL, in
whichrthaetis ﬁ@p&mﬂﬁg bf BB nethdnBERRel %&ttlﬁheﬁurﬁﬁﬁla%hd aﬂnch?t%ﬁuct line.
exchanger 307 heat exchange With a cooling wa

As th1§ agditignallyheatsd éOW RERISUre sieamds Mmixed witk Mediv@OPresdurostedm for

s30T SRR e

of mediapeprassucestezmn s ( 100 MW G, thid i tHe Bk Iplésf i8G5thAE T res 1
and2MM|ch is fed to a distillation zone 1 conprising

one or nore distillation colums 312, each having a
reboiler 313. In this enbodi nent of the invention, at

| east one of the reboilers is heated by a source of
steam derived froma conbi nation of the heated | ow
pressure steamin line 306 (first heat-exchange
strean) and a source of nedium pressure steamin |ine
314, which nmedi um pressure steam has a tenperature of
1900C and a pressure of 13 barg before being m xed
with the lower pressure steamof |line 306 in heat punp
320 to provide steamwith a pressure of 10 barg (1.1
MPa). The rate of flow of the m xed steamto the
reboiler is controlled through valve 315, which is
opened to a greater extent than the valves 115 and 215
of the processes illustrated in figures:'l and 2
respectively. Purified acetic acid at a tenperature of
130C is withdrawn fromthe purification zone through
l'ine 316 (second heat-exchange stream and cooled in
heat exchanger 317 by heat transfer to the nethano
feed line 301 . The cooled purified acetic acid stream
at a tenperature of 3Q0C is then transferred to
storage through line 319. The tenperature of l|iquid
reacti on conposition withdrawn fromthe reactor

i smai ntai ned at 1900C by controlling the quantity of
heat transferred to the | ow pressure steam supply line
306 in heat exchanger 305. Thus, if a hotter feed is
fed to the reactor,
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nore heat is renoved by heat exchanger 305 in order to
mai ntain the withdrawn liquid reaction conposition at
wQa2@oar19bt this enbodi ment of the invention, bPCWEBR00&/004358
and 2 MV of additional heatléis transferred to the | ow
pressure steamin line 306 (first heat-exchange
stream conpared to the heat transferred to Iine 106
in the process illustrated in figure 1, in which there
ClainlsS No pre-heating of the methanol feed by the purified
“— acetic acid product line. As this additionally heated
| ow pressure steamis mxed with nmedi um pressure steam

for heating a feed streamto one of the distil]ation
L dobrae e Rrbimladon Sapowoponand anseactive der v ghsreh
whic}p?@g@%@mﬁﬁ%’m is 1to 2 MVl ower than in the exanples
illustrated in figures 1 and 2.Clains 1. A process for
{Mefeeding ong bamioonreadticarzoat deedstre@nsifoor renetiont done, wherein at
rivative thereof , which process conprises; (a) ..
least eeljaiycn g ngﬁlée %’F d ﬁ%?dén FURRES sﬁnfﬁﬁﬁokagg@r §?91°E‘ci?réel)f"6‘nﬁe thereof,
and at least bhoreactiditzonefeddaitRRamlcolipRisés QRO R&TdKi@R zone feed
st.ream conpr.i ses an al cohol "and/ or reactive derivative

{(Nemaptaining dn the rpackion zepea fesneratens and peesswe dufficienttn allow

‘] 1de,. (b intaining in. the
an exCRERiL SBo AR eTRORTL e AL S BB F i Bondic Bl
carbozgylicoavichamhydriddier mi ¢ car bonyl ati on reaction to take
l.ace to produce a carboxylic acid and/or carboxylic
g i Y e P& mqre produsisicaws serapyingrearbopyliscgid and/or
carboRfl{cSRIParhYARAd RLMANE AdaBRXYde: aci d and/ or carboxylic

aci d anhydride fromthe reaction zone; (d)
{Dawmarfséarring hedt cantaivod imatrieabt & portionlof dstor@ oo didre prodatt
roduct streans to a first

{
Suear?wse§ta&§§tct%iﬁhg’g&‘§?£e characterised in that heat is
EhaaaGEed BeltHat B & SRCRALIRAL 2 @&%?g?g&ﬁ-eﬁtkﬁa?@?ﬁ{er&rﬁ toa

.reaction zone feed streamof step erore
reactioipzaieifend stxsam dfstap (8) befare thsreaetibn zont ieedr strmami i fedzto e

. i erature of the second, heat-exc e
reactifi{'Sr Wptepf b RRGIA e orithe Sl SnBGRERPRHRR i B Dimeat
transfarie lower fiwnethfr FdbecdneSdrimB@@Hroddct AreBmacess .as cl ai ned

inclaiml, in which the tenperature of the second

2. Agupeses AuslaiEmesip slpimde inyhichdhag tempenasire of the sacandahet-on

h Sk b j h of the firs

exchafl@) freaf Tt HEA Tt WYLl O o oo relidy Lol poapg of

the firgtdheat-Sxchanger sieemsbefisre thesheaetianisfer of sfepr(d). or claim 2, in
whi ch the s.ec%nd eat - ex hanzge . ‘

3. A'process as claimed 1n claim 1 or claim 2, in which the second heat-exchange

stream before heat transfer to a reaction zone feed stream is below 150°C.

4. A process as claimed in any one of claims 1 to 3, in which the first heat-exchange

stream is a supply of pressurised steam.

5. 'A process as claimed in claim 4, in which the supply of pressurised steam has a

pressure of up to 0.7 MPa.

6. A process as claimed in any one of claims 1 to 5, in which the reaction zone feed
stream of step (a) is a liquid stream.

7. A process as claimed in any one of claims 1 to 6, in which the reaction zone feed
stream to which heat is transferred from the second heat-exchange stream comprises

alcohol and/or reactive derivative thereof,
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stream before heat transfer to a reaction zone feed

streamis below 15Q0C. 4. A process as clained in any
wor@7of19et ai s 1to 3, in which the first heat - BRUBB2@6/004358

streamis a supply of presdarised steam 5. A process

as claimed in claim4, in which the supply of

pressuri sed steam has a pressure of up to 0.7 MPa. 6.

A process as clained in any one of clains 1to 5, in

8. A@k&ésstéa%laﬁﬁa& il &1y @Rt claasl1 & 7.9aReéh atyefrodd siréanior
iquid stream 7. A process as clai med in any one of

portxom thefeof frsnmowmch heatimirensierred tp &&cﬁmbheakmaﬂ%ﬁr@m iagtep ()
er omthe second
is ret""ﬂ’@%ﬁ* it la’éZbr?r ea ﬁieohﬁﬁﬁt?%ggerral cohol and/or reactive

9. A ?mc\éﬁi ds\ctaiinbé ireaxfy éhe of chiias €36 8 An vdlict thederperatuye afitbe
clains 1to 7, in which any product str(g&mg{l

reactioyzons fsdsHesn ét 8Q°Combglove befersdeat is trapsfeiasdirpmdng speppdheat-
r eat - exchange streamin step (d) is returned to

eXCharE esa%aetgctl on zone after the heat transfer. 9. A

10. Arpmxessasa:kalmled iinneey one aficjaime é tof, inlveiioks atlleasy a@ortion of the

one oRGOrS RGN SRS 1P QURBERIOn 2o ARG PR R EIEnee
streamSi§ @ PRSLeBERtBNCITARIBurbhidaBiBizokD. A process as cl ai med

In any one of clains 1 to 9, in which at |east a
11.  powedesmasoflaitied inpleim A Oninrvéhigh b @@qondthp@taﬁ@ha@efsgeamés &

’ purlﬁel%sca bo&f@t Igcgg aé?/?lé% ndyllic Ezgh)z rl‘r%i% %%tre%ﬁcgiatﬂg ?ﬁﬁ%@i@m

3T N Zone.
zone. process as clained in claim10, i n V\,hl ch the second
heat - exchange streamis_a purified carboxylic acjd
12, Arpapesss asaalaimediin anyens/efrslaims drip ddcip veiick Hig nspcessis
r [
homo%e?xel&s j ?Tai}élg&dza%??her&% mﬁn&%&tﬁﬁg ﬁlefl'g%dé Sog i858 2 ligufdT¥a o
compdrititrgRneRisiigal @hbbindadeative tlb(evzmve mamfntabquhcmmdtmd/or

reactjon_ z a |iquidreaction conposition conprising
carbm@{l@@ﬁ@ a“ﬁﬁg")“g? apga giqupeY @&@W a\?@“t"ﬁ@iyébf car boxylic

%ﬁrﬁce@@ QhinfedliR kY 19, cﬁlﬂﬁ%%dﬂj?m @ﬁgoﬁylgﬂi&f%talyst is

onylation cataly A’process as clained
selectedhfromahodit®, andfor\mdmim the gr oup VIT1 carbonyl ati on
at al I.S. S dfro I um.and/.or di.um

4. AP %%%Clﬁlgle?l 3 llzrf’r 12 %l?lnﬁfl%ﬁ%r ‘§a“?‘h2%ﬁ| ch

comptifR aflakh EdpapkicARoROAR] £ GRENAtRAZoRe, MRS SeRAsAl poRtion of the
zone and a distillation zone, wherein at |east a
one opwpte pypdust str¢agns is fed to the flash separation zone to produce a liquid fraction

comprising group VIII carbonylation catalyst and a vapour fraction comprising carboxylic

acid and/or carboxylic acid anhydride, in which the liquid fraction is returned to the reactor
and the vapour fraction is fed to the distillation zone to produce purified carboxylic acid
and/or carboxylic acid anhydride.

15. A process as claimed in any one of claims 1 to 14, in which the alcohol and or
reactive derivative thereof is methanol and/or reactive derivative thereof, and the product is
acetic acid. |

16. A process as claimed in aﬁy one of claifns 1 to 15, in which the reaction zone is
maintained at a temperature in the range of from 100 to 300°C, and a pressure of from 1.7
to 10.0 MPa.

17. A process as claimed in any one of claims 1 to 16, in which the alcohol and or
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one or nore product streans is fed to the flash
separation zone to produce a liquid fraction

wa@eown7®dng group VI carbonyl ati on catal yst BOTGB2006/004358

vapour fraction conprisingli8arboxylic acid and/or
carboxylic acid anhydride, in which the liquid
fraction is returned to the reactor and the vapour
fraction is fed to the distillation zone to produce

reactive \detiVdtie e XaX MletifandLardl/GREHAYe BGHRENY theFeACAH the product is

anhydride. 15. A process as clained in any one of

acetic 4idi ns 1t o 14, in which the al cohol and or reactive

derivative thereof is nmethanol and/or reactive
derivative thereof, and the product is acetic acid.

16. A process as clained in any one of clainms 1 to 15,
in which the reaction zone is naintained at a
tenperature in the range of from 100 to 3000C, and a
pressure of from1.7 to 10.0 MPa. 17. A process as
claimed in any one of clainms 1 to 16, in which the

al cohol and orreactive derivative thereof is nmethano
and/ or reactive derivative thereof, and the product is
acetic acid.



