*166166* S 10 15 20 25 30 FOR RECOVERI NG METHNiebmar28E AND
RESI DUAL ACKQIOBONSESD IN T OF PURE TEREPHTHALI C PECI/ES98/A632EROUND
OF THE | NVENTI ON The present i rVKéion relates to a two-stage process for
produci ng pure terephthalic acid according to a first oxidation stage and a
second purification stage, and, noresq F@ﬁklcularly to a nethod for
recovering nethyl acetate and resi duaf-acetic acid in such two- st age
process. Terephﬁﬂﬁb@cFeﬁlaECQVBRduacHBTHMLaAGEﬁﬁEEcAﬁm EES&QH&W oxi dati on
of paraxyle r 0 P@ﬁkl &g n acetic
acid solven?ﬁmchru 1 %%e&%% @hOEUE?EQk 8? PURe fﬁﬁﬁ% pro uct |§iisolated
froma slurry in the OXId Aac 0 ry crystalllne powder .
The crudg ter epht haline aickent thveheiBnotedavet cake twovesdns

necessary with acetic_ac or .wate

{ mh
adher ent ~ soFVERTSE f95n8§88uF8nPoP%F8rgﬁﬁe?éggp%%%aﬁ?%éxﬁﬁ??QQ%ﬁ ere an
produced int® ﬁe£3r5©noﬁhﬁagagn35tegﬁ1agdaaSﬁ@ﬁ@ﬁd{ﬁﬂﬂlﬁwmﬂm@uUCt of the

oxi dation reagje.0 anEhemBEE gg§t§gﬁ§g nglsgolgcﬁggﬁgdagﬁ;lc acid and | ow

| evel s of methyl ‘acetate. A_preferred ans r separating and recovering
the acetic 5@FGVFFéﬁ9tW§tBVﬂ gsetateeandi kesH %%b B B5F% i still ation
of the @6f - g@@hstmaagtagadpm&abgsus|ng an organic entralner selected from

for exanple) n-buty <208 ropyl acet a nd i sobut tate. In
such cases where th k’%@&&c %cfﬁ 15285? 3%?@ arsTiTe ﬁﬁﬁ% ocess is

derived fromscale byi d:mdanlpeaotfl paraygieémadsn the pressmuee off aret hyl

acetate in m%a&esqloa&aaa@aeamggévsygeém ghfecie 106 AP WY1 Winpat er which
can, be rennved azeotropically becauSe net Z acetate's ‘water, azeotrope lies

in the singPeCSFHaEe te§i-on 1MPuES | tETRRRERALIC AT HHLTAMCthAFe a | ow wat er
content 151 n i@ ated@ofidom aeslupiyi ihceheodxigieyen itdd piarAly crude

terephthali%sa%igrgrxg§%kglgg%edbgwggved The cyg%éx¥é¥%gﬁ%hallc

acid in the form of a wet cake is washed as necessary
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with acetic acid or water and is then sent to a dryer
where any adherent solvent is removed to form crude

20 terephthalic acid. Water is produced in a reaction
off-gas stream as a significant by-product of the
oxidation reaction. The off-gas stream also includes
acetic acid and low levels of methyl acetate. A
preferred means for separating and recovering the

25 acetic acid from the off-gas stream is through
azeotropic distillation of the off-gas stream
condensate using an organic entrainer selected from,
for example, n-butyl acetate, n-propyl acetate and
isobutyl acetate. 1In such cases where the main feed to

30 the azeotropic distillation process is derived from the
oxidation reaction overheads, the presence of methyl
acetate in the feed stream can adversely affect the
amount of water which can be removed azeotropically
because methyl acetate's water azeotrope lies in the

35 single phase region, i.e. its water azeotrope will have
a low water content.

In the second, i.e., purification, stage of the

process, crude terephthalic acid crystals are dissolved

' LT
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10 February 2003 PCT/ US99I 16295 in water at el evated pressure and
tenperature and the solution is subjected to hydrogenation i n0Feeusgpy 288nce
of a G oupWRMOHEHL| ¢ netal hydrogenation catal yst. The purirdraskeasmsi S
recovered by crystallizing the 5 acid fromthe hydrogen treated aqueous
solution. A mgjority of the principal inpurities, which are ptoluic acid
derived fromthe conpound 4carpoxybenzal dehyde and uni denti fied col or

bodi es, al offy Wae¥ sdhesHrYReD rpg%l’ﬁsc‘}r@o ERPBETaLEREa8n40tBRNz0i ¢ acid
and resi duadoXt it 1l s b pedtebd rt@mymnd:gsamltued in the pgaeehsesol ution.
This remainj eou ut i i f i s "pure plant
not her Ilquoﬁgaa[i%] mn‘i@% mr%é:ggn?ﬁ{:o ‘L_gabgfyﬁ QQEL?gsg processes,
however, hdllee smughfledj asid|isrinepoveries byedrvetpdédedngt hbecrude

ter epht al 'ﬁ%f& |- G5 end ﬂd@@ﬁttf@att@daaa%gaﬁgt SodhyiBH. Stgp. |nstead,

the terepht Ic acid crys al s can _be separated fromthe slurry forned in
the oxi dat itAIAHGe of EepRIMGHPahd™UFit)esn WPAGH AGebBNd of filter 20
mat eri al t ocdDiie caded &@i@vw(tﬁdﬂertn&aﬁmp@uhbeu\et cake with water or

ot her sol vent_.accqardin r er. er.i S1 f hing steps. The
resul ting vetrR %’éﬂg}%%hydoéa %Etu E%qﬁﬁ tgr ? ﬂﬁ% FFication without
t he need foalmgelpmlatsomwmmbrmc Eompponpnbsedsucbnaay, it is

desi rablpe Qg £SQY 8Lc fRt e X i@ue t'é‘%%iUhﬁ:hQﬁh@UEzél@ apkmaPhher 1iquor.

However, under some_ process operating_conditions, a residyal anmount of
acetic aci FE3FPLE ptn e ABIRPHS: ﬁé’lﬂtllf’lnat i GREEoF§BALNERGhange process,
i.e., resi Chtglemmmsuﬁmmlmcie\ﬂetﬂrem ttlee hegeduafedrcagdepasé d, and find

its way int e agueous her I| uor utign T resence of acetic
A Rousors TRIDar L uor skt | e THECBRE:

aC|d|nthep Ilquor ca pro Pefafre-in attenpting to 35
recycle it dmmamtzel stwdrestagen prios esisese s owekat e, haveeshught stpeeded to
recovery sor &ﬂ@f%&é@ @9&%& fey &%v@&e%ﬁ@cegeaeatéfé?ﬂeﬂg 18gount of

acetic acid in_the pure plant nother |iquor 09468 10 February
2003 PCL' / 396} 185295 BOMNRESAUSE THED RVERPRERFReIpYLREnEtERvention is a
nmet hod for resxeed) ngiettytepntiadtie aedd e&lyduallsaeehl beacid in a

two- st ageprocess, fo rod n I e I ! L sstage
process is c?cﬁar ac |z]é%f"5b£§:/ha F’%s (t)f%rﬂ‘gtl o% ts-' gékgﬁaggggeg@a
purificatidw Siezg:@sx:mmltshm@lmfe’s*t ops aofmoaingebanngfpfithkgtrene with air
in the Jpr espNcs HPCES | foif A D AxealbRldy Theft wslsﬁyageéharsééure

and10tenperature to produce (1) an inpure terephthalic acidwhich includes
resi dual actt¥e VEGR WPy DT LSthecSodveRt- §§§°§@Fﬁﬁﬁ€oﬁprl si ng water,
aceti c aci hredbtieiihed edertivis( R)F mhmg @Iuepseac'trhenreéﬁlgﬁsg streamto
forma fi rsle 500 densat e _.and az e tro Xdl’gtl ng the firstcondensate
in an azeotrclatp vt |rhh‘?rh§ anorga i ¢%8ntrainer to produce a
bot t ons prmmmxm ngltdmu c:h@cm@edndoa aopesppratdecdyyamd cool i ngt he

t ops przgducgtglp forma second condensate conprising20water and net hyl
acetate as components of one phase andorgani.c entrai ner in another phase;
(c) purifying the cFoBelTRYRWH IRAANCWEi ¢ thySdPe84FFPASI £ECi n water at

elhevat ed prw& amatﬁwh hla& Whe tr@‘smlmmg gqueopxaﬁ?lmbtn@r?nd cgg; acting
t he aqueousZS ti W t e n cat al yst;
adjusting t cg:rfuessu %w%%%r’ten’g%%a?ﬁ"g Ee%yg %g%ga’?gd aqueous sol ution
wher eby pureon @pmmalada&ﬂldilxarlymtppécapﬁtaceaand ¢eni tiship4cetic acid

andor gapi C RSN e ISR FhtibnySlcibica?. telsk%hsﬁi fﬁf&bagéopyr@ plant not her

| i quor. The nethod of the inventionconprise si nul t gneousl y i ntroduci ng
t he second 'Eﬁﬁ?d‘g'iéatwq%er st@ides ¥Athigy I"'r@lg PHAVETEAL ¥ % /lecant er

t ot her eby farid ararsdjueiud jEms@ayariatan téet hguaeusrmobhe85bigacw ¢ phase
e nexSERLAR 66l G Ahdeand HoRRthuls ACPhat RPRUELL) On acr 0ss

both the aqueous phaseand e entrainer-rich or
plant mother liquor can be problematlc in attemptlng to

35 recycle it for use elsewhere in the process. Hence, a
method is needed to recover or otherwise account for
the presence of a residual amount of acetic acid in the
pure plant mother liquor.



WO 001 09468 10 February 2003 PCTI US99116295 (f) returning the organi c phase
to the azeotropic tower to recover residual acetic acid and thBdbnlaly20§3t he
aqueous phaweo bwwouecover nethyl acetate. In an alternate enmbegiipdsb,pbst he
i nvention, the 5 method conprises: (a) separating the second condensate

I nto an aqueous phase conprising water and residual acetic acid and an
organi ¢ phase conprising entrainer; (b) optionally preheating the organic
phase conprising 10 entra|nsnMMnan1sEgmggaINUBNTIann si mul t aneously

i ntroducing the p | ant_ not her uqr_and ani c phase into a
decanter, optlona¥? §¥%P%P%t%RY%Pﬁﬁéﬁals Fb"F%%F%b?o of r°8H4488ous phase
and an entrameEhyllatetmggunnﬂ[ﬁﬁﬂmdudkyaaatimhacddsﬁdualtwé ategec acid and
the methyl agebeles PACE! Hiodh et 2 addGA B Rhas erald | Be

entralner-rlc or gani ¢ phase,; and (c returning the organi c phase to the
azeotropikt tBWRPE BrPeesTets IIrARICHESS OYad §iasy 8F§?PFFPHQ the 20
aqueous phaseta@e £6QVET séBdnYY | pravciet idar i IBRIsta geETEMbP T EChigOEhdHE  DRAW NGS
Fig. 1 is a schematjc process J)agran1of one enbodi nent for carrying out
the method of-the ?tVentlon 25 Fig. 2 is a schematic process diagram of an
al ternate enfali reacting parawspeowitthhairetinodhef preeenaeenti on. DETAI LED
DESCRI PTI ON &Ee%fﬂ? AOVENIAEPN, The pr %tt 'e'l\é%%'e‘anp%%hgésaf;gr econom ¢ 30

recovery, of net acetate and_resi"dual anpunts of "acetic_acid within a
t wo- stagg)prB%%@%r?%Vr%rERMR%?Q?%RMQ?t(éﬂeﬁﬁpﬁaFlEeSEPch?ﬁécfPFéﬁ stage of
a typical prenesh imMa@s ﬁéamra:dmﬁecam: akcidmpnge,(2) . &. regetilén

terephthallc hgdg C%Bboxy qglecglg& ?5a8§&ggﬂh 8xkgyi|on of

paraxyl ene i P a aci ven such as aceétrfc acid,
usi ng a heavycekate; and bron1ne catalyst as descrlbed, for exanple, in

Saffer et al (bl SoPBh&NEnL B3B8l oHFeghs stream to form a first

15 condensate and azeotropically dehydrating the first

condensate in an azeotropic tower in the presence of an
organic entrainer to produce a bottoms product
comprising acetic acid and a tops product, and cooling
the tops product to form a second condensate comprising

20 water and methyl acetate as components of one phase and
organic entrainer in another phase;
(c) purifying the crude terephthalic acid by dissolving
it in water at elevated pressure and temperature to
form an aqueous solution and contacting the aqueous

25 solution with hydrogen in the presence of a catalyst;
(d) adjusting the pressure and temperature of the
hydrogenated aqueous solution whereby pure terephthalic
acid crystals precipitate and residual acetic acid and
organic components remain in solution thereby forming

30 pure plant mother liquor. The method of the invention
comprises:
(e) simultaneously introducing the second condensate
and the pure plant mother liquor into a decanter to
thereby form an aqueous phase and an entrainer-rich

35 organic phase wherein the residual acetic acid and the
methyl acetate partition across both the aqueous phase
and the entrainer-rich organic phase; and



10 February 2003 WO 001 09468 PCTI US99/ 16295 oxi dati on reaction is -
acconplished using a stirredreactor, and the reaction is accbipemasd2093

t hepr oduct iV 06094681 over head vapor stream conpri sing wat ervaposAsea619scC
acid and an anount of methyl acetate.5The concentration of the conponents
conprising thereactor overhead vapor stream can vary over a broadrange, but
typically the vapor streamw || conprise inthe range of 69% w w acetic
acid, 12% wi) WEEERFRIDEWRAEPRIRPAE ePRRES WP NERR ATERIRRL D HMNEY ar gel y
non- 10condersakkecverpeaentiaalsaebt 88 aAtidoged. dher iMeidwathevapor streami s
wi t hdrawn fromther egct or _and co‘g‘lagd tghf?rg%gt ti:er st condensate. Sone orall
of this fir&FUEGHEcREEAPE HRcERERVE t B ¥t r@am toan azeotropic distillation
tower. Azeotropi éhSdnsalkeanaon embogivenh 06 bke ainvemriom cdiheret hod
forseparqti pgcaoR! Lomptidelom wat er wherei n separation i sacconplished in
the presence of an organic entrainersel ected from for exanple, n-butyl
acetate, n-grPdpyFeParatingndbrs8BEPPH SERHGREAT e AtdH R %s in a20:
at ons produghagenpbimpiriigingowade 95anbyresidagkt acacid,acid cdnd sy ecycled to
the oxidation reaction,. anda to r . rising water, nethyl acetate
andor gani c é’rﬂg?élflﬁePBa?ﬁecf’gﬁélgigguggg%,lﬁ?gpt urn, cooled, i.e., condensed,
to forma sdddndopbhdenddvepsrheahing thpaPrga@i¢ mhpsh erwprisinghase and

an aquegusplateaifble erBANsEeph?a$ hAdr €hehNStma@brdifidubay O theazeotropic
tower and the aqueous phase i s se nt as an effl%ent. Met hyl

p gt fortreat rTﬁ J
acetate tendSHFGRERAPH FhS: RE¥Er BLAPE PAGESY ahHTVRT 12RE RAY
i nterfere30vrghntbephapar dhtonaofieaanter, acpidnall ywatier destaitsei ts

azeotrope h | o n d_Lj i i hase regi on. The
pr esent invgﬁ |5@,E?ﬁg%§%8§§,%§?§i$§c éggé?%n%$$$r§¥ﬁ%§?f, at recovering
t he met hyl acatzaéngsThécbxdgansa phagei wheyen dshey xasidualof

crudet eygphipakiic acid ah¥sStRbSmefh91a5b8r8EY SHAt6i Cash hesswvered fromthe
slurry by a e sol venhexchan e ans, sych as, for exanple, by
u

y suitabl
centrif uge( EPE t}"?\l)a@'ﬁf'eg%g 18° 8B § 9PEEA By Udsh REF it ary drum

filters? or piasengahdlt filters) arranged with re-slurry as appropriate for

effective sqglye i h e d o] I ln_qg J l.oyed, in

practi ce, c?&ée%g{rlg}ﬁﬁ{lﬁaﬁﬂg 855‘392%yé§§§ %?ﬂ?tbe%:%%/.er &?Srtom “he sl urry,
usual l'y in tiRerrepuest rasiduadarectini apidsandedisiisdnattheast once, but
preferapdy s@uebak phHBE tB 2e&8VbeSmBEthy@SAtEgatd eps, with either pure,

i.e., fresh, water or yat | e yﬁﬁ& m sonme ot her part of
the process. The 10 waS M%&%}ia?ﬁoﬁ(ﬁ?cgﬁ IGéé)bstantial anount of
acetic acid sol veby,. tatisbe sehgwbtidlct probessxdisfram ofeamte on. The
recovered cr, .d,C t I C apy.be ei r . rj or in the form of
a wet cake, ?ﬁgdﬁﬁéﬂtd?égo?ézgy%béggr&t‘g T%#%&g Os%ldu ion of the inpure 15
acid to begi#VERELPBrification stage of the process. Purification of the

crude agsd is aceegpl bshedabycrenheeti pPot8ss S@lagrtam sndhydrogen or a

pr ehum difiei hgdro en- oBtai ni ng ?as wWth a Goup VI I\%ﬁle t al

Gatal yst. BEGLEEBAbE PREOPIRESG| BBFI FRETYS00( et BTEASRIGE ik r es
ei t her | argdnvehtuten.of water or high tenperatures in order to obtain the
desired terephthal i cpgengdred pkseATPTACR' 88 TBE, THVENTHON Ogenat i on process
can be conducted at a tenperature within the range of from200C up to the
critical 25 tenperaflitePdESgRLeANVENEiOB7REOVIRES | FOX RCIRHIAMES 1 ed

t enper aBoir € Ye2BgeryS8EUnkORF10hcabatt ARG B¥s¥dual Gnidifitls 30 by Wt .
terephthalic a?.d aredused .Most _of the |gBur|t|es in the, inpure
t er epht hal | 85528 &FEdoWEFRIBI2| hWPRELAZE PPEPFETRI 0T RFIMG™EL ol vi ng 30
the crude cppseaterephtht2dic bbedi npohet Edsstarstdaderof m spmMmitdadn and
subj ect to i € e i n r nditiLops for the
hydr ogenat i @%Bg%é%egg?éggggdEﬁ%oﬁ??ﬁgg%ﬁﬁeéfiﬁﬁm'h%'t'(t;ée)' 'préocesé is 35
conduct ed. Semephthelienpeidt byelbdauiderhasatdabn {melamshamtially above the
boi | i ng3poi BikygbnyabridaBRE8nSbACBakhx{SeHESif adh ealipHERI Y ai N the aqueous
solution in LI BUi d Ehase. t he hgd{;ogena{]i onis carried,out in a

carboxylic acid solvent, “such as acCetic acid, using a

heavy metal and bromine catalyst as described, for
example, in Saffer et al. U.S. Patent 2,833,816. The



1 " WO 001 09468 10 February 2003 PCTI US99116295 reactor at a pressure
above atnmospheric pressure, i.e., typically in the range of fl0oGebrdd9000sPa

up to 20, 00Q¥S 60/ pressure level is selected to not only g
aqueous sol ution 9-(§§hel npure terephthalicb5acid and hydrogen i ni:ha'h %{?ﬁ% se)
but also to prevent' premature crystallization of the acid due to

m nor process vari ations causing vaporization of sonme of thesolvent. This is

readily accouply-ghed B8 o8 @nhe%rn meﬂe&olﬁ@ﬁ@ga@@tg@ée&uch as
nitrogen. Byl0"Inert" gas is_ neant F which 1 s not reactivewith the

t er epht hal i Fe&G®Tor a‘c’ﬁ’e %F&@EﬁlBP 8| ﬁﬁ?mmlﬁ‘}dm‘)g%%tl on process can
be practi cedasidupta csuidfalane olrgdthega@natpon seachnrcampeahgih fvdtddar erm tt ent

|t oduot | on Sl-nydraqan. 1ka 8 hed OLRIGAL AbY She e NSO nUoUS

i ntroductio t’he aqueoussol u are 't ¢ acid. The anount
of hydr ogén (Bl doncentgatdon of the gmnnnen@quﬁ:tpmri@xmmu on of the

di ssol ved i nuydedreSvellda@UeBpbRPEREERRECHRT Yaly tévér hy dsaaen is consuned
in the20hydrogenati on, uri |cat| on, process,.the anount of hydrogen

used is in t??é‘qeané%‘toftmliytﬁ ¢ ¥BPRLeREESAM Bhth THRPEISH A ometri c
anount requitted daoigd kefprégciwpglve aceddei beed| np2s i w/eswadle£BA B/ w

t hechar act err* %:thy(ial Ié/etfyaq:l I g,\él-t%zg?lr uc?grgggéT%éfﬁ%t iy, égf&ﬁ& ng al | onance

for other |npur|t|es o Unk end products of
all oft H8se gapsiensilde jcomponeriswn shgh, aBynbpregen - densi t yneasur enent  of

the terephthalic acvﬂxé)w@meaae%w%e@a&bam ﬁataiyhaﬁamdf@&@raié on
treatnent, their abse e30 redu&ed con entrati on can n

Sever ehydr od&ii5%n ¢ 89 590F8E8 8o f‘ﬁsol'f I %’?%‘-i"'fﬁ'l ofé)‘?é?ee;ﬂﬁ hal i ¢
acid to suchldt ledr givicdfdirstasopdeokexeanbecdnds da cleddxstreamaial and

p-toluic amé}ptﬁ%&%gq grlsﬁIzgtgggr pggRAat | ogz%@,;%g, %l is preferably

aGoup VLII e net ected fromplatinuma adi um supported on
adsor bed?, Kigtiddatdan &aéaEH'QVGBaFO f 8P cPeRNIBICHe MRIROd Fahy of the

standard 7 séﬂaz@%w@%eftacFabﬁuaﬂoaOQatEET«r&@&ﬂﬂ&&&afﬁi&a Qs

hydr ogenat i qn Jols éat 6f §F material s ich are cat aI%tlcaI |y effective
under aqueo& é‘sﬁfy &Eeﬁ i BREEGRGFt Pond™ %alh’y%r%rb 1%t ed aqueous
sol uti on camdlecSed |firamad for p¥ABPiecany-busybnaleet 8o i d3;pPRmYL as cat al yst

support fi nea%&%@ee&tr{dari_%%ﬁtwt gbbhee0f 30O a0 CFOns @Ndi] gy ger in
si ze. gﬁtl purified acid is théen recovered fromthe filtered solution

conveni > A @S é’fr&dé’lﬂtycﬁ'f“ar&ﬁ@ﬁa?f’?'i’é@l e BY Wha AU Series of
crystalli zatacmai Styich nswriecclbd aguehasosbiatiom rsac:tonire,d and r el easi ng

e Dress s Pl cich By IR RRCIEL Shoctihy hssglup gt gas from
preC|p|tateeqnﬁinhﬂgewwﬂélpﬁant Fbeh&pps product is, in turn,
cooled, i.e., condensed, to form a second condensate

25 which is separated into an organic phase and an aqueous
phase. The organic phase is returned as reflux to the
azeotropic tower and the aqueous phase is sent for
treatment as an effluent. Methyl acetate tends to
remain in the organic phase and will tend to interfere

30 with the separation of acetic acid from water because
its azeotrope has a low water content and lies in the
single phase region. The present invention, therefore,
is directed, in a first part, at recovering the methyl
acetate. '

35 The oxidation reaction yields a slurry of crude
terephthalic acid crystals. The acid crystals can be
recovered from the slurry by any suitable solvent
exchange means, such as, for example, by centrifuge(s),



IS liquor as the fluid medium Follow ng a predeterm ned nunber. of .
crystallization steps, the slurry of pure terephthalic acidIEE‘QPﬁVgoq% fed
to a centriWopo09468t ati ng drum filter or other suitable nmeanBCTAB99/16295
separating the pure acid crystals as a wet cake for 20 further processing
fromthe pure plant nother liquor. The pure plant nother |iquor, which
contains a residual anount of acetic acid along with sone useful organic
conponent s asoteatyt druns @il teérdso| vedmpupugebedt ef hptet (2) azrvhngsdrecycl ed
for further 'L téﬁ&g He0GBRRopt a8 ESENELEDVENL b1 dnd second part,
ng t esfdua T e

is directed to [ ecover | IS acetic acid fromt pure pl ant
not her | i quokntemghangsent Regardless plinwhieht BEtBAROHF PR L1RYRHr i ses

3! ”}J! lti’:meQUSiry %ﬁti&wi '&u}fdlée fé@ét@ﬁéhsgiéoade%e s 4D a2got ropitﬁ

istillation an e, pure plant _nother [i r ich remains_fromthe

purificati orF%‘E%‘ﬁeer‘?%tfg‘oéP &é‘@aﬁllélfr%uﬁ?'égyak't AP stPE i P ERt R X  to

t her eby f or rake awgnieait 6 ademowsspkedsetahdaah ongeniluphase across which

t he residual ' i fuls ggnj 0 | acetate
\pPEEL foRf s%ﬁreli%Q.. timd3 0h0aNLErGROPERSPLSnaNY SELHY!

partition. ¢ ; ase is then returned as reflux tO the azeotropic

t ower wher eivithee¥thardpareacdt-ec - adr8SBanWBECY cBHVER &R ML FtRA%ed to the
oxi dati on rasédn %chy%ledl(fzﬁibrsbbliillé)/aﬁﬁﬁﬁ POr00b09¢hs ;FEE@@&Q[ 1695 and the

augnent aguequs ase i,.s distilled to _recoy { acetate. In

pract i cza sg’fa}%a rwé‘s\ﬂg‘[ 204, SORLRMBT R ﬁﬁéﬁggﬁgy%]ec “r‘n%“%ton%%ensate from
azeotropi c 'acktsiq |daid eelaedt,heapube peapcledt herthe qeeokdateors introduced
into the decali&l; s, an'll'ﬁé(txlé'b%ve bl 8£-88EO0RY 181 Xi-PotdBs ACEMEdA first

passi ng the streans simultaneous é through an in-Tine static mxer. A
static m xerPHrofhhars FicshoroiredhgefPE® 8Ff @i YPhgE hotke ckkeRing an
ermul si on, aldisawlived Her wavemgol@ottmvacesluayonl 6p tiee ubmshred ni xt ure of

L1 LYRS ol 055 S0 el Lane0d, aichebgtbe SRUatAsa orase

separation in ter. A ing to erna eferred
enmbodi ment of the i rRuritfiigratione ofetbrd ceudgensideissacoprphighkedits from

condensi ng thie dtSad¥ iU thel s@Tution and hydrogen or a pre-

humidified hydrogen-containing gas with a Group VIII
Noble metal catalyst. Because of its low solubility,

20 terephthalic acid requires either large volumes of
water or high temperatures in order to obtain the
desired terephthalic acid solution. In practice, the
hydrogenation process can be conducted at a temperature
within the range of from 200°C up to the critical

25 temperature of water, i.e:, 374°C. Within the
preferred temperature range, solutions of about 10% by
wt. to about 35% by wt. terephthalic acid are used.
Most of the impurities in the impure terephthalic acid
are occluded in the acid crystals. By re-dissolving

30 the crude crystals in water, the impurities are then in
solution and subject to catalytic hydrogenation
treatment.

Pressure conditions for the hydrogenation

process depend upon the manner in which the process is

35 conducted. Since the temperature of the solution is
substantially above the boiling point of water, and
since it is desirable to maintain the aqueous solution
in liquid phase, the hydrogenation is carried out in a



the ‘azeotropic tower) is separated into an organi c phase conprising
entrai ner and an aqueous phase conprising water and net hyl atkEFebtary 263

aqueous phasgp bogdksti | 1 ed to recover nethyl acetate while t%ﬁ%ﬁﬁ&%" c
phase is preheated and then m xed with the pure plant nother I quor,

the resulting mxture is introduced into a second extracti on decanter to
t hereby form an augnent ed aqueous phase and an organi ¢ phase across which

the resi dualﬂ@s@ﬁéﬁ 21 4, prisedute Wyh ' &taﬁs@@&ﬁﬁ&e?;&'ésaﬁﬂe mei hyl, acetate
partition. Teor i C, is ther tur as reflux to. t azeotropic
tower wher ei WP h‘ghﬁ%%c%?ri‘ & r@ﬁhq‘@go g@SvBPegoagﬁ'Sgi’urned to the
oxi dati on relaP,at orr)‘harmirem:amglmledsawé@asephagenbs dndyilled to recover
met hyl 30 a SO BE 0 tion with
The T undamen T oo R e e B eI e

achi eved Meﬁcmearp@éwwrbrmrﬁlatﬁrs’a@@aﬁﬁowbpﬁeaﬁﬁpsﬁod@éawet and the

gure pl ant n@f&ﬁétlhi:élu@fy@fﬂlﬁa{@mw%i ithleO aktha aaéoad mbnéxt racti on
decant er as m Xt ure

ty resut%from | rst ssing the
Stroam s mPTARERHYSEA N G SHRA TS VABOTEZpEoh REr SoRe BB TR wor
produces a csolveht ed Teip s ofead Miyngosompddshedebyi nge9of 40 February
0010 P I frd Di
2003 WO %4@? qéHS?&-i‘é%?%jbslfé;%s% Nas n%%&&&ﬁao pyNi s type

provi des good’ extfaction an ownst reamE eparation in the
second &t r atinert Yegamt ks megnt drhpinigaspwhdehs AgnhPhereagtivelecant er is

preheat ed tavﬂtllﬁecfwr@éw;ﬁu&xﬂlc la&lws;ualthye abaveg&iiggiéegawaﬁurg 01;] t he

I ncom ng pure plant R ar.ou to.avoid the
possibility of premgﬁ? h’PY?@O rll‘?fd’so%ﬁ cﬁ% Er BAAEE4F89ni xed and

i ntroduced iwsbng he mmﬂeamyciimgmtd@@amecmfherrengedafwe of the pure
plant 10 mot{16f e ANt slmocﬁfeél&alofaa%%geﬁamevsrb@dba;)?ad range.

Tur ni ng 3bWtOthe draw ngs, Fi Is as fi,ed schematic Tl ow di agram
of one @ HemtY et ‘?“Fﬁ“’f%\%?ﬂti’d}’rloulst 1i"§r99“5§18ﬁd@|fs?}6%dawu‘é his 15
enbodi ment i solwtidheohHuinmnace cﬁerdﬁhmau.abu epidnd Thenahohwt bef r egar ded as

alimtati Orh}%lré&'gn SESLE 'OSI trr' fo'ﬂhe amount required for
reduction of the dissolved impurities. Although in
practice very little hydrogen is consumed in the

20 hydrogenation, ° e., purification, process, the amount
of hydrogen used is in the range of from 1 to 7 moles
excess above the stoichiometric amount required for the
principle reducible impurities, 4-CBA and the
characteristically yellow-colored impurities, while

25 making allowance for other impurities of unknown
structure. The nature of the end products of all of
these impurities is not known but, by optical density
measurement of the terephthalic acid product recovered
after catalytic hydrogenation treatment, their absence

30 or reduced concentration can be noted. Severe
hydrogenation should be avoided so that conversion of
terephthalic acid to such other products as
cyclohexane, 1,4-dicarboxylic acid and p-toluic acid
does not occur.

35 The hydrogenation catalyst is preferably a
Group VIII Noble metal selected from platinum and/or
palladium supported on adsorbent, high surface area
charcoal. Reference may be made to any of the standard



Referring to Fig. 1, pure terephthalic acid is produced comrercially .
according to a two-stage process 20 defined as conprising anl®kibsge 2083
stage 26 anWOPO@%468f | cati on stage 12. Crude terephthalic aci BCTASgwsdes ed
wi thin oxidation stage 26 by air (nol ecul ar oxygen) oxidation of paraxylene
In an acetic acid solvent using a netal brom de or other suitable 25

catal yst system The oxidation reaction generates a reactor overhead vapor

st ream whi cteXehprl Jegineaenatigioor sedalysss §orpRphryiane, WBLabr ni nor
conponent s hdl @t ARUHa Py et fudt ideetidide rMaigaeoaanphaege from 0. 01s by
W. up to 5%%/ W . 'I'.cgrilcalrlba/., the vapor . 30 streamwill contain in the
range of G6OYIWERARIW LAWYy w water and around 1% w w net hyl

acet ate, although tTiesechydnopat rtateatresi cayuersrsy solat isnbrraadbeange. Such

variati gns WileAd (RCAAd )l (ERhdiRATBIads0! shibg bavention. The

vapor streamis wt fromt reactor, condensed and fed as.a first
condensat e ¥REa1VSte SURRPEE doknesianddiextianeersnabfEiais of ternatively, a

i ch 10 0 Fobr art 2005 Vo o BT 0T 16365 case the ot her
in whic . ebr uar WO .QOi S A case the other
portion is t&d %ﬁ?%oev‘%llrea‘g OM(}FO%QQE&IF p|s§§8?%f>fll | ation tower 14.

Ot her wat ercomednifegudl s tarehpye ferabl wividgr srystedlligasdontreanvda can al so
be fed 0 azeglsanl G g1 Stal i\%ﬂal Ci}lgﬁestt %p%hgh%haew bguesgevered from

oxi dation stage 26 as a urrS/l Is then fed to a solvent exchange unit
16 via |inesalutsan et coirthdy FaleasdndakhsePEe88HEE f HH&Cha #Btary drum
filter or arwiv] Rtagstiizdd |vter RiHd tQipiscaiey sakyengaex€hamngenai |1 10

conprise a seri.es of su units with a prede ' nber..of washi ng and
Fortl brry T g aey Wbl BRSO IRERaBUT R, ho e
cake onto ac¥ystadrs redinrgcignidatee leadiing puresplhAntwaptbake t hr ough

sequentjsal WA G HIRS #1015 JaRtHiReh W FR116RRg1la PREBEtetRENE Ed Vat er or
ot her SUItqgi g¥ﬁggrg4Jéé§Hf£zation steps, the slurry of pure

terephthalic acid crystals is fed to a centrifuge,
rotating drum filter or other suitable means for
separating the pure acid crystals as a wet cake for

20 further processing from the pure plant mother liquor.
The pure plant mother liquor, which contains a residual
amount of acetic acid along with some useful organic
components as well as some dissolved impure
terethphalic acid, is recycled for further use in the

25 process. The present invention, in a second part, is
directed to recovering this residual acetic acid from
the pure plant mother liquor.

The invention in its fundamental embodiment

comprises simultaneously introducing the second

30 condensate from azeotropic distillation and the pure
plant mother liquor which remains from the purification
stage into a decanter coupled with sufficient mixing to
thereby form an augmented aqueous phase and an organic
phase across which the residual acetic acid, useful

35 organic components and methyl acetate partition. The
organic phase is then returned as reflux to the
azeotropic tower wherein the residual acetic acid can
be recovered and returned to the oxidation reaction,



'introduced via line 5. Spent wash water, which now contains a substanti al
amount of acetic acid solvent, can be returned to oxi dati on Hikemag@00hs
shown, via line 4. 20 According to the enbodi nent shown ii. Fig. 1,

wat er - washeWwooiowgesst er epht hal i ¢ aci d exits sol vent exchange woTiushéiess a
wet cake via line 6 and passes to re-slurry tank 18. Alternatively, crude
terephthalic acid can be supplied independently in dry formfrom 25
storage. The crude terephthalic acid is re- slurrled |n water in re-slurry
tank 18 andarédthe pYomERESEi BAUSPUEEPR2SG| 15 | I HRF I 1ade R (RRPYYF epht hal i ¢
acid dissol \ﬂé%hlyll b'&%t&ﬁéeouinsﬁﬂi&tQBeM@&i@E&@&brﬁ%édﬁb iagarities are

| ectivel q t di st d out
i tabl 6 t OREPISHURPIER §HS) ACHRA PRSARREALS EROD YO TRBHS ai ner , Such

as, for examﬁlse,llllamimpyhdat%aperenpbamg/lm@ﬂe&:at]el@mir reyE opyl acet ate,
whi ch cag f(rgﬁerpgg’dug’, (':)_InL:I ”gh%"‘ﬁelzhﬂ%g anﬁemf)gﬁ?zté ope with 35 water. The

tops or ove pro odac asses via condenser 20, and a
second condé@ﬁ‘-&ts@alcé;orré’cmémﬁ aﬁdafsb@leve@ by nelost pareing the2, 11 WO

00/ 09468 10 Jeqlaar %ifk08 aRES(YEPIL AB388h Asn dﬂ&ﬁirb@dstta[tﬂi aRiedy det ai |
above) pure terephthal.ic acid cr stals are I|ne 10 from
purificatiof &égécli“lf"&ﬂ BEPHBC 8t 41 GPPETH %%g‘g‘?ﬁfﬁ%n PR o ut i on of
crude terephtithlout Treatdngt asl emalsdopreakmmga}mcbttleﬂpeux_atinge. After the
DUt © s CHBP PRk sl SHUBL BLoWBRA, | CAOHEREMEL S5 DAYl 1 De bure b ant

not her |1 quor, "the uor, now at reduce and a tenperature
in the rang@r@ms@@@csopsi FEHrQFélPPrén‘ils‘P%t @rdoMnstiean my| t aneousl! y

m Xi ng the phagePkaph raatlbﬁrlhl an@rdéegﬁtéhe purl fication stage with the
second condensate (Line mcond gser ‘g |nt oduc ng the m xture

into decanter 22 reffi¥¥ iﬁga gneft fn§erhd 3qﬁ% Ugr?) %E’é ithin the
decant er an@mblmelnmbyxte)ofr abei hgventaeygertié pecendcaidensangd acetate into

the agugeus ¢ 3 s%litt,ssfi-gﬁncz)ﬁgeﬂ‘sﬁné"E‘ﬁe%é& PESRLC figfi|lation
colum 24. eS| acetic acid resent in the pure plant nother

liquor, is &%PF&F?&&‘Q?P? E?t"?’éé:téﬁ Fﬁpi’)’é‘?"? ed iRfeR 4R e?r@“ichto the organic
phase al ongplae 28mpitiscangeentpdiner dapd eanrsqicousinshddwse conponents are

returned 10 REBOLLIRLC RAUET oA MLepkingcdfade OLAN! Sl &llaunTe bot o

product froma i C tawer Wwn~as i s*aroun Wt .
acetic acid hﬁhd@lstaéﬂeldetperam@artmethblaw@tha'@t a@aﬂ% tips The aqueous

phase fpom deeaRntier phdses i Eeﬁréhéa{:éaeahge EReR BB E wHisH idhatd i col um 24
to renove vol.atile o&\g{r ¢ conponents, an acetate. Methyl acetate
exits or ganPdalitsMPEhEL; quBBFurrﬁn 4the ﬁ?ls%i/re#%dﬂl’ﬁ‘h‘iﬁ d*%r vapor stream

whil e wat er imxirbgiuced 3fitbasesetohicervtaiotion adécareced.td Mhexamslr at e
o5 0anLE ComSRRT i slhadie G5k, EAMEE, 8 of Wbl EHERY L1 econt e
line 21 fror%ocrﬁésor"@&ﬁﬂ’lcth?sFPFFﬁPﬁénaE%\?W?Mdcd#ﬁ%@%d?ﬁﬁwvvlth
25 components and methyl acetate partition. The organic
phase is then returned as reflux to the azeotropic
tower wherein the residual acetic acid can be recovered
and returned to the oxidation reaction, and the
augmented aqueous phase is distilled to recover methyl
30 acetate. In practice and as described above in
connection with the fundamental embodiment of the
invention, satisfactory results are achieved when the
preheated organic phase from the first decanter and the
pure plant mother liquor are introduced into the second
35 extraction decanter as a mixture of the type which
results from first passing the streams simultaneously
through an in-line static mixer. A static mixer
produces a controlled degree of mixing without creating



35 other waste water streans for effluent.treatnent or it can be recycled
as appropriate for use in either solvent exchange via |ine 5]0EBebmcey 2008d

re-slurry waéodd 25 or for other uses. 12 - 10 February b9468
PCTI US99I | 629éd9%§f erring nowto Fig. 2) there is shown an J@Z‘?ﬁ?%@ggnd
preferred enbodi nent for carrying out the nmethod of the invention according
to which the second condensate (which results from condensing the tops 5

product fr osm tdmuziant I oph anixawere) qiasdeiss fiypa 'providess good0 vi a

l'i ne-9-and é)%t{'aeg#gn dGeaNL el Lnatfiel %&v&]f‘sé%&%'ﬂah%%%d%gatrﬁt&%nsepar at ed
into an organic phase conprising entrainer and an aqueouS phase conprising
wat er and nERhthe smrrend. eXtraciq@sb deqridsy 10 The aganis phasel3 to

organi ¢ di StibhathdNE £ 4N tht k6 DU NPT GOWRMperadueRt rai ner is
passed via line 15A to exthggtlonﬁﬁéfheater 20A an% t%gn,V|a l.ine 15B to an
i n-si ne’st @ ¢ Mkt L RPStgatite FERRETHRS SIngrentPEPREPS(1i ne 15B)
and pure plpate npLdret méthexrunirquds neyidi)calrley feadbusidmiobacgously to a
second extracti decan [ tati.capxer 27, qi..-€. e.L.ncom ng
streans ar an%}ng‘:c}h%e%o%%%ﬁg%})r/fgft %’olﬂeé&g)clamn%%n%fﬁlég%awrtﬁggt ﬁ?‘g wi t hout
creating antepussreamy\rrd nixadk@ngrisixpducediigivd dhel setoadt raction with

20 sust ai naple OISt rgeMmpase sepRar@ifiraciie Bt phieenpiapraugnent ed
aqueou% phase and an organi c phase acr i ch residual acefic acid,

CrQss
usef ul 19r gadhPEReD s+9 trré'txﬁﬁl%?geta&{ Bt tifEYoRVeFh8 Brgafti ¢ phase

I's then retusmge. via |ine 15C as reflux to the 25 azeotropic tower wherein

resi dual acetic aci,pu%q?ﬂgen&gq__oé/e&géi @lsavgi,pégtcg% Rr q%u t and returned to
ase i's

oxi dation stage 26 an augment ed” agqueous” ph ed via line 13A to
organi c di s3imphifind cethematis fAgyodiagyan athengaesbodingnteafas a

bottoms proghetidvet £6h t heroriganis ¥l sindd iyl e®lakmani4 can be recycl ed
to pur|1f5| Caérlnl(a)ondisngear%:e ils2 %/olxa él{en%uzr:%)%s%s cssf:h Oi%ustration and is
not to be regarded as a limitation of the scope of the
invention.
Referring to Fig. 1, pure terephthalic acid is
produced commercially according to a two-stage process
20 defined as comprising an oxidation stage 26 and a
purification stage 12. Crude terephthalic acid is
produced within oxidation stage 26 by air (molecular
oxygen) oxidation of paraxylene in an acetic acid
solvent using a metal bromide or other suitable
25 catalyst system. The oxidation reaction generates a
reactor overhead vapor stream which comprises water
vapor, acetic acid, paraxylene, other minor components
and an amount of methyl acetate which can range from
0.01% by wt. up to 5% by wt. Typically, the vapor
30 stream will contain in the range of 69% w/w acetic
acid, 12% w/w water and around 1% w/w methyl acetate,
although these concentrations can vary over a broad
range. Such variations will not materially affect the
method of the invention. The vapor stream is withdrawn
35 from the reactor, condensed and fed as'a first
condensate via line 1 to azeotropic distillation tower
14. Alternatively, a portion of the first condensate
may be recycled to the oxidation reaction, in which

10



13 ' 10 February 2003 WD 001 09468 PCT/ US99/ 16295 WSAT IS CLAIMED IS 1. A
met hod for recovering nethyl acetate and residual acetic aci tFebnary 2003

t wo- st age process for 5 producing pure terephthalic acid according to a
first oxida™M992468ge and a second purification stage conpri SCEESIVESRS
reacting paraxylene with air in the presence of acetic acid and a catal yst
at el evated pressure and 10 tenperature to produce (1) an inpure

at el evated pressure and ure to_produce | y
of 1-gas. ot r SARSCONEr PERRY Gt B7onces FadvPEoLlte X0 4k Wb (OO "

cool i ng t heareatrpphcofiisghtlatieantowetolin a then waE-axndahsat e and

azeot ropi cakbygdebydbati Nenthf A14§EamQPISABEY ad NstFeaid €01 IcaRi C tover in
t he presence_of an organl c entrainer to groduce a bottons product

conpri si ng 8P Beakrd SRJ23EPHHSPHF oBBYEY akd- cool i ng the tops product to

forma sgcond condergzade eempphthalidOavaliels retdyéredefwse and organic

entrainer; (c Lifyi the_crude terephthal i,c aci Issolving it in

wat er at el geféifigglﬁpe?gg?% g‘%da?eﬁpaﬁ‘éf%}’e%cq ofsmtg}let%q%e%atso $ol ution and

contacti ng shévegbeewshsoat it wiéhvhydibeen i n Shegntesrhange a

catal yst; 2anGf) 18dEUA! bBYal BSnP{fé‘fﬁ%'é? é“ﬁot’é&?e‘dﬁwrﬁﬁeﬁ he- Rydrogenat ed
cr

aqueous sol uti Qn_\/\herebé,iure terephthal i ¢, aci ‘#/st al s precipitate and
resi dual acBPVandcPglindidFghni Bukok¥BhERELY r3Isis £XAaNgoON S form pure
pl ant npd heetompgiige; awBertes dbhesvehhaficonpitls es priidtrnaingd t aneousl y

decanter toHBPRT afalAE00Ls pRader anat an br bR prp SR S lrch |
resi dual actheccruidd, sényayi tscdeposthed asca wethytake andte gartiti on; and
35 (1) retugRhpgyt R8AQLAANASRGPPRS b Q1 bRCMEFEO IR el Qe T O Tecover
residual acetic acid and distilling the aqueous phase to recover nethyl
acet at e. 14through sequential washing zones for washing with fresh
15 water, recycled water or other suitable washing liquid
introduced via line 5. Spent wash water, which now
contains a substantial amount of acetic acid solvent,
can be returned to oxidation stage 26, as shown, via
line 4.
20 According to the embodiment shown i Fig. 1,
water-washed crude terephthalic acid exits solvent
exchange unit 16 as a wet cake via line 6 and passes to
re-slurry tank 18. Alternatively, crude terephthalic
acid can be supplied independently in dry form from
25 storage. The crude terephthalic acid is re-slurried in
water in re-slurry tank 18 and fed to purification
stage 12 via line 7. The crude terephthalic acid
dissolves in the aqueous solution when heated, and then
impurities are selectively hydrogenated.
30 Azeotropic distillation is carried out in a
suitable tower or column 14 in the presenée of an
organic entrainer, such as, for example, isopropyl
acetate, n-butyl acetate and n-propyl acetate, which
can form a low boiling two liquid phase azeotrope with
35 water. The tops or overhead vapor product passes via
line 8 to condenser 20, and a second condensate is
recovered and fed via line 9 to decanter 22.

11



10 February 2003 WO 001 09468 PCT/ US99116295 2. The method of Claim1 in
whi ch si nmul t aneousl yi ntroduci ng the second condensate and t hé&0 Pehreary 2003

pl ant not her Qe Nt © Sai d decanter conprises passing thes Gﬂﬂ
condensat e ang thed]gure pl ant not her |iquorSconcurrently thr glﬁg 5994,]%95 C

m xer first and thenintroducing the mxture into the decanter.3. A nethod
for recovering nethyl acetate andresidual acetic acid in a two-stage
process for _produci pg peeeriBeaphhhgtésr @i deteg£TDrabdiee | pure

first10oxi dation .and a.second purification stageconprising:(a)
reacting par ofo?)ﬂeé’i?%%%ﬁf‘ﬁ af | REYRES Y B ‘é%%'?‘?%%c' r%?ndﬂ)g cat al yst
at el evat ed fnesspueifindatihper atage 12 fnlddwearqd 1Qatalyitisure terephthalic

aci d15whi ch ipgdudes reshdypl cAceLb fultdd! HNdhide adrRadnofd -gas stream
conpri si ng wat'er, “acet1 c acid and .nethyl acetate; (b) cooling the reaction
r

of f - gas sPreafidoatorAryat e SPESRTRHR A HRITRSH YT cAbedd/drating the
first20condepsalet tkRepAt RABOLT QPIE EHYRIalid) d1he JHESAIER Afeadrigigani C

entrainer to_prqduce a botto oduct conpri sing ,aceti ¢ .acid .and _a tops

product and 1?‘:‘#9{"'??8 PBpE gfﬁgf]c‘f'o'fc%el? TP %ec "(‘?%ﬁ’c?%g'dt%mr'

conpri si ngwatnew, atetredhicadepressane and)amiteemperativney ;i26(tdie parideyi ng t he

crude terephtfializgeaci dsb¥ogi 959! ¥iRgity ieg) Wil &intady elevat ed pressure and
n

tenperature tof orm an aqueous sol ution and contacting the aqueoussol ution
with hydi®ge®imyltanepnedgnBixdhd sthaRisa Piant fethay Adgaur fx@sure and
tenperat ure @het pa2Olydapgenasedga Bt 50| ddatidl WidRINsaHY €(1ine

t er epht hal i C%ﬁ;% crystal.s grec%gi ta(?e. qir#:lo ecsji dual. aceti.c acid andorganic
conponent s r &raith °Fn CSBAGRF SR Fo7 b et%‘} 2119 moth & 15 for ™ fherei n t he
met hod conprideesnteyr gepmeaulng ihecavgord no tden safredus ehase
aque0u535pha%ﬁta%p5h§ REcURLEr MY arstdry ashdAnd D LrgaydLphase

conpri si ng entral ner, sl nul t aneousl y 1 ntroduci ng t'the organi c phase
andt he pl? e PexhicRoPReleFRyliorCerRYe At dfterrIWF s MaseLyvhiakp 00/ 09468

10 February 3Q03hBeTEEE9014 62 Dhe atp ctw Sorfasics alibtarl leittircs reylunirch or gani ¢
phase across ich_acetli i o] I C.CO n t acetate
partition; ar’f:gq(g e?é?ﬁ?%i%ééﬁﬁ% %)‘?%g’nﬁ%mp age@&%s‘et%é&azqglop:ﬁjepip%%eomr Sto
recover resi @dantavetheratiduand d$ stinulisaneausligedoraqiesdn from step

(e) and steppgahk iR BEEQNEEr MBS NYht CEidtd gahid ithd B hady W&l m 3 whi ch

further %irrprl\ses,m Xi ng theﬁgrﬁam Cc phase Tr r@tsteef e) and the pure 10

pl ant nother ehtgadreri FEE ARHS  FERCY ‘?’ﬁiucﬁrﬁg s é’é‘ﬁfﬂqr}?d‘trﬁ einto a

decant er accaeturgetiotst ape¢fropic tidwer 14 via line 15 as organic

AR AFY. AL AE AR Af Bp ATy ot - B AL A@E- & - LTS Ié-%elfi@,' . FG xsni d

_ZU) ca]ca]calJcalcaJcalca]calca]cal]ca]ca] calcalcalca 5]_ca] ca .

shown as line 17, 1s around 95% by wt. acetic acid

which can be returned to oxidation stage 26. -

25 The aqueous phase from decanter 22 is fed via
line 13 to organic distillation column 24 to remove
volatile organic components and methyl acetate. Methyl
acetate exits organic distillation column 24 as an
overhead liquid or vapor stream, while water exits the

300 base of the column via line 21. Intermediate organic
components, such as residual entrainer, can be recycled
to decanter 22 via line 23. Most notably, the water
produced as a bottoms product via line 21 from the
organic distillation column 24 can be combined with

35 other waste water streams for effluent treatment or it
can be recycled as appropriate for use in either
solvent exchange via line 5, crude acid re-slurry via

line 25 or for other uses.

12
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alternate and preferred embodiment for carrying out the
method of the invention according to which the second
' condensate {which results from condensing the tops
3 product from the azeotropic tower) passes from
‘ condenser 20 via line-9-and is fed to decanter 22 where

the second condensate is separated into an organic
phase comprising entrainer and an aqueous phase
comprising water and methyl acetate. The aqueous phase

10 is fed via line 13 to organic distillation column 24.
The organic phase comprising entrainer is passed via
line 15A to extraction preheater 20A and then via line
15B to an in-line static mixer 27. The organic phase
comprising entrainer (line 15B) and pure plant mother -

15 ligquor (line 11) are fed simultaneously to a second
extraction decanter 22A via static mixer 27, i.e., the
incoming streams are introduced into extraction
decanter 22A as a mixture without creating an emulsion
which thereby provides a high level of extraction with

20 sustainable downstream phase separation. The mixture
forms an augmented agﬁeous phase and an organic phase
across which residual acetic acid, useful organic
components and methyl acetate partition. The organic
phase is then retu¥rned via line 15C as reflux to the

25 azeotropic tower wherein residual acetic acid can be
recovered as a bottoms product and returned to
oxidation stage 26, and the augmented aqueous phase is
fed via line 13A to organic distillation column 24. A
portion of the water produced as a bottoms product from

30 the organic distillation column 24 can be recycled to
purification stage 12 via line 21A as shown.
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(b) cooling the reaction off-gas stream to form a first

15 condensate and azeotropically dehydrating the first
condensate in an azeotropic tower in the presence of an
organic entrainer to produce a bottoms product
comprising acetic acid and a tops product and cooling
the tops product to form a second condensate comprising

20 water, methyl acetate and organic entrainer;

(c) purifying the crude terephthalic acid by dissolving
it in water at elevated pressure and temperature to
form an aqueous solution and contacting the agueous
solution with hydrogen in the presence of a catalyst;

25 (d) adjusting the pressure and temperature of the
hydrogenated aqueous solution whereby pure terephthalic
acid crystals precipitate and residual acetic acid and
organic components remain in solution to form pure
plant mother liquor; wherein the method comprises:

30 (e) simultaneously introducing the second condensate
and the pure plant mother liquor into a decanter to
form an aqueous phase and an organic phase across which
residual acetic acid, organic components and methyl
acetate partition; and

35 (f) returning the organic phase to the azeotropic tower
to recover residual acetic acid and distilling the

agqueous phase to recover methyl acetate.
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