;\]e3eEBL(t\6T. 4&21 Septenber 2002 PROCESS FOR PURI FYI NG | SOPHTHALI C ACI D
BY CRYSTALLI ZAT] ON L FIELD OF THE | NVENTI ON The present invention
relates to a HEMM@ Mrat us for preparing 5 10 15 20 i sophthalic acid
(I1PA) fromneta , so rel atgs to net hods and rSeptahber ROO2
purifying the oxi datipeis* react or effl uent containing the m xture of

i sophthalic acid as well as m nor anmounts of 3-carboxybenzai dehyde (3-CBA))
mtoluic acid, FROJESE ROR AURIBY INGTHERAHTHAKIC AOIHBYJORYS TALpIZATIGNd

i sophthalic acid in an integrated process. |Isophthalic acid is useful in
copol yneri zati on processes for the production of fibers) filns, plastic
bottl es, and polyester resin structures. often reinforced by other

materi al s such as gl ass fIHEHNIGUMNBEY. DOBFTFHEIINVHENTIDN|I n accordance with
the present invention there is provided a nmethod and apparatus for

produci ng purified isophthalic acid from netaxylene in an integrated

process. In one as t : | | f
i sophthalic acid bﬁgﬁée%egfg{ﬁbgﬁﬁéélﬁ%y%%@ gr%cfe){tjﬁb%hde&%&o? éﬁagﬁgst ep
produces not dsblithaBOadid U@W)Qro@ﬁhﬁ:axﬁléhe.ah&%o rBldtek B¢ Mgthlogé endoappakatiison,

produces 3-CBA, mtoluic acid and other trace anounts 'of acid and al dehyde
i somers. The [RroRIHYingtarioniderionreadier flpenicprainingabe mixmrg ofgserhtlslisper si on

contai ning unreacted startin erials ' ve_ been used,
O L Ak el LS MBS G SrarBRLE R daeth e TS S, s

ot her mat eri a'a_@id\!\/ﬁh@lbttﬁfr@niﬂ@i irﬂﬁ.ﬁ’hi&@;@'td ﬁrddb@e Squm&dfi{dbhmaﬁt fatigdn an _

i sophthalic acid. The reactor effluent Is fed to a series of crystatlizers

to al |l ow t he #Begraspipronsss.clsaphthalicracid islusefubirgeappiymerizatip pencesses fare

ti | t f i id, th . ti . Th
(Fact 1 on <0 Vo puhSL8t APhiACEIE AE4 bR LSRR B RRET, T
crystals are ten réihfceed By bREPHfA AR $RhueRlast Bibar.| evel of |ess than 0. 25

%in the crude |IPA crystals. The nother |iquor from 2 21 Septenber 2002
the filtration is fed to the solvent dehydration unit to recover the

slivent, {acetic acid) from [ oxi dizer. In further
accordarice wi sh the inventi%ﬁbﬂ%ﬁé’réggyﬁ%&%r%ﬁﬁ dryer of the

oxi dation section is re-dissolved is a selective crystallization sol vent
and then 5 crystallized out of the selective crystallization solvent in one
or, preferably, twdnacgosdarict wittthopres¢tmgeention these ispedddedal mekzd ande

di ssol ution tengerat U£e be be.t'vveenli]fabout ggggnd acec%ut 200 Provision is nade
to separate o@#PPATREISCFQFsPIAAHFIRG JPUFHiFd 08 £ \ASH4, THRR JNIAXYIERG 4 13BA r om

the solvent (w bleROUin G RpkiteHeSherRbd tlbfuided MR b@tibRG fckbdeer cake
of purified I&E%aﬁiar?\g{tﬁeli o%?% ngd i's waesthed andclo soakeo‘llwitr? ot her
sol vent s of t hsophthabogdidby tiee oxedadion of tHeanetaxydeneh el tei axadation aicp prasfuceshe

selectiye crystallijzation solvent fromthe | PA praduct. The iny jon al so
cont enpl 3t es @bﬁ@yt‘ﬁﬂhga“&iaﬁidam[ ?lé%';}fb)f E’CPWB‘%&&?V&H@‘ (B’fOCF“ﬁ%S TTVENt i on at
each stage of gryafcaldid 2aki QRer2ftdce'@mBhMe ofate hhdAlden9aKiisithesd.€PPhear € al so
taken to closely control the delivery of any objectionable naterials wthe
15 envi r onmentproducar produgedr iranbe axplatoh stée ipraedignid idispersidnonontsiningsed as
di scoveries relati PF% to sol vent.s which ar.F ef ectgve to,bri ng $bout t he
puri 11 cat | on GRFECHdeSHRRERASIA YRS I AO% RV DesR e olh PERALSH OF cps.

These di Scoversiia%sreaams.gt%r&&qmg ﬂh%?ﬁjdsﬂmléﬁn\{&{e@ a?{@éftﬁe@ﬁlafe?i'ak%cﬁgre-rhe

sel ective crystallizati solvents useful is the practice of the present
i nvent i 2h i nclnoddedifedda thasoghefor(myified dsapithatic acids desired to be separated

fromIPA arc relatiyely nore solubJe_in tile solyent than is |PA at
subscanci at | y everyT}leeﬁi?éfoét e Snfed ond GBS chf"Y"éﬁgéerBfmtaéﬁﬁ"e%’aﬂt ures at
whi ch the sol MEBhaRRC @s?e%g%l& RAedo® é?oeﬁﬁoﬁﬁﬁdktﬁq¥?ﬁ@ﬂ soRknd, BhefbsblpPr ©

sol ubl e at an el'evate eratute arfd 2°5 | e8s so e ac a | ower “or
reduced tenperazegdeacitif throughopressunnciustionsd Thaslutrpdrdmnie lasedrgsilizer
crystallization _solvent” is intended to nmean sol vents useful in

) he
sel ective cryds Sitpied and grashad. | P flierebarerisar BBBJBCRITCHOVE Y& in
greatergetail  B8LoNof tess than 0.25% in the crude IPA crystals. The mother liquor from

(WAURIAN
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and as shown is Figure 1. In accordance with the invention, the prinmacy
preferred selective 30 crystallization solvent is N-nethyl pyrrolidone
(NMP), for the several reasons 21 Septenber 2002 di scussed bel ow, and for
its superior performance. It is non-gqueous, thermal 2y Sépienehem2dO20oxic
(environnmentally safe), non-corrosive, and commercially avail able. As shown
in Figure 1, its solubility versus tenperature curve indicates that |PA can
be dissolved in NWP at el evated tenperatures) and precipitated or
crystallized fromNW at |ower tenperatures. The major inpurities such as
CBA (i ndi cat edc Blradorgpfed it sl vangdebydration yoitsaiiceemeetic palvem fagérisiagiahci d) have

much hi gher  sghuiRiakdr tedr re&yc wtlﬁp{;h&,f’cﬁ at all tenperatures. Therefore, by
| owering the tenperature,” on | PA tends to crystallize or precipitate from

the solution to foﬁ“rﬂ*‘ﬁ‘!ﬁ’i‘?‘i°m°l=’ﬂ%ﬁhﬁé’%vé‘l“§n s cpdeBAdFPmEle drgerohe nost

preferred sel gglkiarc sedonlib FezdiisoRed 504 sefiative érystalfizdhion bolvetndes kpod t hat,
i n accordance with the pr sen j nvent referred, sel ective

er
crystal 15 zat i SRSRBTAATE 87 fofyc? \sz}?“cfPREP‘u‘gémf Bh REfsTaBl. S8 ected from
vari ous pol ar cx@s:gaﬂmenaegda]nkprefmﬂﬂduﬂmgizsslﬂuﬁamehpdrmBdmdwtdaahﬂuI imted
ta, N, N-di net byl t d f l: 15 pi peridine,
N-al kyl - ?- pyr ?%Iulugone Esucg] I@HTE {M& rroﬁqﬁpk g‘}‘ e c?}s@hzu} Wl
N- ner cat oal kwaBtWqubmpﬂmﬂéﬁedswf% ﬂ?ﬂ-ﬁ@b’F%‘e([wbef W‘E%}Wlwcnﬁ)@@ne)

N-al fiyl-2-th S Mﬁ “QQPQ
N- hydr o cKal ky:‘t{am-[‘%?édoﬁ?ﬁgin‘g %Sg@%g??ﬁ%ﬁ%&lg%ﬂg? ¥r r‘o cf:ée)) t he
tH8ERS®Ar bi t ol S)

m)rphoH es (&} *aeh ABETRbFRS 81 ha ipyergon 19 FFﬂ“Vﬁﬁ?lﬁthl the fina
C, "_'0 to C medbieaive ks snahiBficdlsBOEs frokdific 894 B ﬁsa)mt he am des) the esters)

and mixtures there In_order to renove the esi vent tr pped in
the crystals of thﬁ‘ﬂ“ﬁ"ﬂm‘ﬁ-‘ﬁ”}?ﬁ‘iﬂﬁ ‘”‘f?fe“’ﬁﬁiﬂ’@d"#l ‘i‘i f%{Y"'é“’

preferably f echetmcamku qb:::hemmfa:tymﬁmﬁmﬂ@d wmdstenga andified] soakdngs esieptso

partiallyor SATLSHEN, HoaPLGol BE BB SIS AR R BEILANS, LB cTVstal <

are agai n precl erw se sepa omt e soaki ng wat er, the
resi duaks sol vemtiresmagts behind in the water. In addition to water (\/\hl chis

preferred), other golMgl &z&nnﬁyecb%ﬁrwmamnﬁ&@béma@escfob@néeélaﬁ@l ve

crystallization solvent incl d| n n nmet hyl et hyl ketaone, and

acetone. |t i 30 FHVEPEWhih apes i)l“{fé"c't‘?'%‘%ﬁﬂdﬂ%wmhcake in

wat er at : 4ry2£huﬁﬁwnemaesepa2m «.t@ipe'rtewae&»bﬁweyl b3 3Qkinadizdd iand about
280C to renove thagwél nal lBrace anount of crystallization solvent and to
5]

obtain the desFYRBrPaYI BAWW cle size and shape. The foll ow ng exanpl es
illustraoce the pri mae pélecswandrsn’aemtwneslvaits tisedul Sn idrvieadrico of tHepdddetE 1

Purifying Cr gq}gl nt

2(1;7I Qél 019 i sgp thgﬁ aci @Wg}%éﬁﬁﬁ%& A?éqggg%p%d%%wnﬁﬁbl LI)C acid

were added to ¢ (E?‘*}‘B"F’é{l PP‘?e?ﬂ“é’éﬂuFDp d“WCF'th in IR %\‘esmwﬂv eqvery

t1 QEE rmc?ylol teh ;sfe;suﬂl ﬁ%mﬁanuamfhcayeialrrheg_dfﬁﬁx?&mfcs afg\hﬁcmﬁdu{c@rm&uﬁ@ad tL ed to
unt i sqlids were to i ssol v under . aqgi fation_an

sol uti on was Elgﬁt‘ s oy bejhgadipd. f“B& %Ql%ﬁt“ BRE sﬁ'ﬁ'\%}c %éf‘é%’ég‘e%b“ﬁ?ﬁ"@“ﬁf B ed. The

sol uti orzswas slkssublyble a0d looret ar rddiCed wmpeveute Ik up bl oadessidod dadr pvierithe * | PA

crystals to gr r and

f Y tered - °18 SHeqlOfrySapdbn fSenl1ERun 808 f?g“{%“%’“% el Mo 20200

of NMP sol ut i ogrystallization of IPA as described abave and as dcscn in greater detail below

and as shown in Figure 1.
In accordance with the ipvention, the primary preferred selective

30 crystallization solvent is N-methyl pyrrolidone (NMP), for the several reasons



saturated with I PA (the solution contained 25g | PA per 100g NWP) to renove
the trapped nother liquor fromthe cake. Cean NWP may be used for rinsing,
but it is preferred to utilize NW saturated with IPA to mnimze | osses
due to cake washing. One half of the ginsed cake was'2tiSepeedmbgai20Q room
tenperature 20 with an equal anmount of saturated NWP solution ( 11 g IPA
per 100g NWP). | n addition to clean or saturated NVP, other solvents may be
used for washi AECUSSFHEPEIRN nandyfok 5 S¥RETIORBEHAMRANCE o df HRR-aquERYS nBETRAY et hy |
ket one. The ri stal.s ' a : raphy
for conpositi oﬁégﬁdqﬁéhggs&%gﬁggéﬁts rr?f‘g%)'zerﬁgh%é O\S/\lr.w’ ggq @53? ge%n%g? 2002 S
10 15 ?0 Feed @oaiabi.t iAnBhownahFigeteall, Gonddlutslityi veérSusn temperature curve

Nn. | 3- CBA~om t 0l ' cosol v i )

nt ~n3- CBAY%m t ofRflicates1thebdPAosse. Bo dissalyed dp i MIP. abeleyated tepperanwes2 Medpal. 000

. 1058. 50.:0038< . 0,002 ppm , n & Was.

dupl i cat @d runP (?)E% %%3%89%9)%%@&%“&@% %@Ignzgl ]Qgi% é‘%%qlp%?%/“ggl Sﬁ}el Wééo& wth
saturated NVP ahpigides fichasatCBAOGadicdied bh"4-08A )t ha @Aad n&idS(iﬁaicﬁéd'%gl from
"a" with one additional rinse at roomtenperature at 1:1 ratio. In Run 1,

Wi t h one- st age Pdplpin atid)ihaxe muwh highepsolykibtyrisdNNMEdhanuliy atrall @mpgratyresm 1. 00 %
to 39 ppm and tol.uic.acid was reduced fromO0,10.%to less than 2 ppm
(experi nent al %F%eé?rieoﬁy I omre[r)n_g fhﬁ ﬁﬁ’r?eia,m’iﬁ' t%‘lyoﬂg- sfeaﬁ‘% t%rcs;ﬁtgquz? z‘ﬁti on,

3- CBA reduced breipithiORtntfle 3QI0LBR I AMth plrtfRiaUiPa @xﬁ&tﬁlsf educed from0.10 %
to less than 2 ppm Therefore ) it was concluded that only one-stage

crystal lli0zati on usi dgthiingh NMP fsethe oloseprefarsdrsstegtivecryswalljzarion yolvem. @r ude
| PA (containing up.to 1, % 3- and 0.1 % mtoluic acid) to an | PA product
with | ess thangﬁ(ﬁgpbﬁrﬁ‘%qeéﬁﬁocgﬁéa% IR AGCORdpRAe ML aH‘FdPrefet")[i@V‘iﬂqé’Perqﬁé‘g t hat

the tenperatur gré?érréd‘ﬁlel'élﬂbé’E}ﬂ{au'?z"atibﬁgﬁgtéﬂs ;f&b@rggat?@ﬁ g?t@xgxd?l??wcgﬁ yand

about 100C, and especially prefterred t uce rom bet ween

about 10 and abelatted 3@m EXAMR 12 Gepeic abivents dhclidAg finamod itBiidednd He- Tol ui ¢
Acid The experinental pr orﬁedure in EXAMPLE 1 was repeated with 4-CBA

repl aci ng 3- CBAMicE [t D Nrdimadiyl aceramids, ndy. Nidimedyt fagnamiden; N-fesmdr i nent -

was con ted SURE.1t-DEs : u f qQi.li @f .k Opuri k rsin
crude Ig% suc:??paegﬁ -CBANS%I(W[F;T ?gﬁh!]%&g;gi gEu o] %& gzﬁaaﬂggpané)%?lﬁ)ﬁ emin the
process 6 21 Noeptrandxityl 200 raidonki s(sudglveas i MNrrfeocappread-2-pyg rglidont),ed | PA.

The gas chr omatl\ggr aghi c, analysis of the purified |IPA is given bel ow Again,
one- st age crystapyrAthigpypkidengve d8uGhhe sa§ vent-mgibylokEropyFolidage).

b con o NERSRIROR L PR g e AT NchR B 20 Bighald o
0.0035 0.0007 JnckpRslines (Acl) aOAREDHAIAO.LMAN FoRfy1AndiPhSlit)SeheRafiR®, X6, 5 1. 00
0.10 0.0039 0.0015 Note: A1l product crystals were rinsed with saturated

NVP at 48 at 39 ICis@alopbels. the efbgrs dtheaamipes. Afajamidash ghepesirisc anchFHKHESSs has
shown that the [_Alfe-r (1.00% and 15 p-toluic acid (0.10%) can be
effectively rec'luce ‘to ppm |l evel through one-stage crystallization using
NVP as the solvent. Inorder to remove the residual solvent trapped in the crystals of the final

IPA product, the washed [PA crystals are preferably fed to a high temperature
soaker where water is used to partially or completely dissolve the IPA crystals.
25 When the IPA crystals are again precipitated or otherwise separated from the
soaking water, the residual solvent stays behind in the water. In addition to
water (which is preferred), other solvents may be utilized to displace the
selective crystallization solvent including methanol, methyl ethyl ketone, and

acetone. It is preferred to soak or re-dissolve the purified IPA cake in water at



7 21 Septenber 2002 WHAT IS CLAIMED I'S: 1. A nethod for purifying crude

i sophthalic acid (I1PA) froma liquid dispersion thereof also containing
inmpurities selected fromunreacted starting materials, solvent) products of
side reactions andlor other undesiredgmaterials S conphigém@midr 260209
said dispersion to forma crude IPA filter cake; dissolving said filter
cake in a selective crystallization solvent at an el evated tenperature of

f bet bout SO bout : 200 f Jution: 10 stal ] izi
Ur i1 o0 1 PA 1 BYHREEFHF St P a0ah S e SRR PR GRmelt winl ki B duci g

the tenperatur eaxgbuﬁn%%@smuiahsn RIS Yh& 1oobidih GheedbsirhDle TP A PAnRYARAAl
solvent fromsaid | PA of" said solution; separating said crystallized

purified | PA frempsai d sol ution; washing the purified | PA cake with a cl ean
or | PA saturated 15 | vent to displace, the t her l.iguor d col gr  bodi es;
and re-di ssol ving or 19501 Ay e TRRIAC A YSBAC e TR iBlaT apd Jeatuies,el: b

tenperaturges. 2;,Anfigt hod in accordance with daiml in which said

di spersi on contal ns 3-carbo~ybenzal dehyde (3-CBA) and mtoluic acid. 20 3.
A nmethod in accordance with Claim1l i EXAWMPLE he tenperature of said
solution is reduced to fram bet ween anut S and about  100C. 4. A nmethod in
accordance with C aim 3 i FPuiHyag Gmde {RBAbyrGeqiing Gysalizatian| ution is

educea o {1 om oot vl MOUE S o437 ot RINRE S HOOA. 5,
solvent is N neglOBApyid 0/21d@Tentdivc)acid were added to a crystallizer equipped with
10 a heating mantle, thermocouple, condenser, and overhead stirrer. The mixwre
was heated to 125°C until the solids were totally dissolved under agitation and
the solution was kept at 125°C for about one hour before cooling started. The
solution was slowly cooled to 40°C in two to four hours to allow the IPA
crystals to grow. The slurry was then removed from the crystallizer and filtered
15 at 45 to 50°C. The filtered cake (210g) was rinsed with 630g of NMP solution
saturated with IPA (the solution contained 25g IPA per 100g NMP) to remove
the trapped mother liquor from the cake. Clean NMP may be used for rinsing,
but it is preferred to utilize NMP saturated with IPA to minimize losses due to
cake washing. One half of the rinsed cake was rinsed again at room temperature
20 with an equal amount of saturated NMP solution (11g IPA per 100g NMP). In
addition to clean or saturated NMP. other solvents may be used for washing,
including p-xylene, methanol, acetone, and methyl ethyl ketone.
The rinsed crystals were dried and analyzed by gas chromatography for

composition and the results are summarized below:



6. A nmethod in aeeardance with Claim1l wherein said selective
crystallixacion solvent is selected frdmthe group consisting of

N. N-di met hyl 5 acetam de, N N-dinmethyl formatnidc, N-farnyl piperidine)
N-al kyl - 2-pyrrolidoac) N-ethyl pyrroki done, N-nereaptxagkgterdbey200Ri doue,
N- nmer capt oet hyl - 2- pyrrol i doae, N al kyl-2-thiopyrrolidone,

N- et hyl - 2-t hi opyrrol i doae, N hydroxyal kyl -2-pyrrolidone,

N-hydroxyet hyl - 2-pyrral i doue, the norpholines, N-fortnyl norpholi.ne, the
|0 carbitols) C- to Cu al cohol s, the ethers, the am nes) the am des, and

the esters, and mi xt bEgeygL tod COMPOKIONWI th O air~a |
wherein t he waRaini ey si’_é_;:CBm Mterﬁlﬁﬂmm&s aZmatdjuicol vent

selected fromthe group consisting of clean or |IPA saturated NWP) p-xylene)

met hs, uol, acewone, and.get hyl @1yl 1Fgketaneq.(339A rratjpg,eh i n accordance
wth Caim?7 wherein said wash solvent is clean or | PA saturated NWP. 9. A

met hod in accq édance wijtdy G ai iy F?and fstgrg her 5%@35' SI @?Hf stcg of
ta

di spl aci ng sai selectlve crys i zation sol vent “Subseq to the step of

24 crystallizing with spl ac nt sq nt s ed fromthe group
consi stiﬁg of 2fat er, nzt(ﬂgnol) Cﬁg&hyl e{‘qhi m%and <fP8fbne. 10. A
nmet hod in accordance wth Caim9 wherein sai d di spl aceracnt solvent is
wat er . g 212Bept enberd. 002 110.1A net 8B i n afd¥2danc«2ppmh Caitn 1

wherein said re-dissolving or soaking the purified |IPA cake in water is
carried out at tenperatures between about 180 to about 280C, to renove the

final trace anqyit (QfR&WQ‘Fa%'dth@zkéd)ﬁxrﬁ&*K {. and to obtain the desirable
| PA dp?{t')clgofr;o 2€S (8N4, -Sap ﬂxeana sl ofé} Gl rsﬂsea%tmmednﬁyﬁgf?tlha"C
pr oduceﬁg liquid di %ﬁ;e Eég ?ﬂég et Wlafm léﬂa?rﬁ‘bfsésaefi Flyﬁtalgq%nf Wé'é‘l e

di spersion also cor ’ﬁpﬂgr"isﬁﬁhchtmé?"@éi‘%&@d f&#R-unr eact ed starting

materials, entrapped reaction , solvent) products of side reactions) andl or
ot her undesired mafer Rahs:1, 1@ithi loneistagg swisthlliiasiper s3-CBA owﬁx)rmiacerdr ude | PA

filter cake; dissolyv saj ilter cake,in sel, ctlvec t al tion
sol vent at an S&¥S éﬂ?&?tﬂ%"%gp%ﬁﬂ@ RW“F‘P%%‘BE‘[“?/\%% Wé‘ﬁé"tﬁuc WnAéé ut 200C
to forma sol ybiag; thif 253 r@hké@m&eam 'dte!eﬁﬁ’or{ iy o R & %ﬁﬂnuaxseogiagen sai d

crystallization 15 sol ve by "reducing t température of reducing the
pr essur & suf f iccyseaitizationt Ih@BAeva#uoe&tfmmdl 0@%t tof 2@ rpmiand| BAobfic saidd

| ut i ' t al | PA f [ I
washi ng the pOFREFHORIATBA e hES BPBart5reipia Gt A BAS BIFBN 1 o
di spl th j
S:)Z.EI ﬁget hee\/vargsi}%g%é? Iéxkg e I'n S?Aﬁ/agtlgyrgggg gc\a}grggs @‘r‘r{%ﬁ‘%%‘t@?@m Q%u A net hod

is accordance IRAt(}uoﬁIlaaimg V)7 to m%MmG:BAtahé Osbhvrendluidadid)sai ah IRt produene i s

oxidized in is acetic acid. éA met hod i n accordance with Caim12 in
whi ch said di SP&ErEsoean 40 ppm 3 CBA and 2 ppm m-toluic acid.

20 It is preferred that the temperature of the solution be reduced to from
between about 5 and about 100°C, and especially preferred that it be reduced to
from between about 10 and about 45°C.

EXAMPLE 2
Separation of IPA from 4-CBA and p-Toluic Acid

(18]
w

The experimental procedure in EXAMPLE 1 was repeated with 4-CBA
replacing 3-CBA and p-toluic acid replacing m-toluic acid. This experiment was
conducted to make sure the small amount of other impurity isomers in crude

IPA, such as 4-CBA and p-toluic acid. do not cause any problem in the process



25 contai ns 3-car boxybenzal dehyde (3-CBA) and m "ol uic acid. 10 21

Sept enber 2002 15. A nethod in accordance with Caim112 in which the
tenperature _ of said solution is reduced to from between about 5 and about
100C. 16. A nethod in accordance withgC aim 15 in whigh gggtetnemeggggre of
said solution is reduced to from between about 10 and about 45 C. S 17. A
met hod in accordance with Caim12 wherein said selective cr ystal I zatl on

?jog:/rennazl \?\hg_r reT? Etnésafr@xglé d%"&”é’f‘% Qﬁ'@%atl o ggéj lgﬁtn%&??a%’g' ? lé}éysf rom

the group cons bﬁtﬂer}ﬂlrmcdeN‘lng@ﬁ BYlbwaCREAN] Sie-sthie\rglitaRizRydn vith MevIP de,
N-fornyl piperidine. 10 N-al kyl-2-pyrrolidone) N-ethyl pyrrolidone,

N- mer cat oal kyl ach@y&QNﬂntMHde\fomecmmfaf@tlhyl 2-pyrrolidone,

N al kyl - 2- thlopyrrol N net hyl - | i done -
N- hydr oxy_al ky hydr oxy =2 - t he
mor phol i I iRctolilg : s, C4¥e4E al cohols, the

et hers) the am nes, the am des) and the esters, 15 and m xtures thereof.
19. A method in accor daric@ wi t h0.0Dai m 12.0Misr ei n tthe0Gdkas hi ng step of said
filter cake utilizes a wash solvent selected fromthe group consisting of
clean or | PA satprated gy p-xyhene. nmeipegzol , aqepgore, and net hyl et hyl
ketone. 20 20. A nethod in accordance with Caim 19 wherein said wash
solvent is cleanyor |PA,s&turat NVP. met h accordance with
Claim12 and further co gtls Si ngﬁgﬂe step %qﬁlédl spl ggg)d)nd& sai d sel ective
crystallization sol vent subsequent to the st ep of 21 Septenber 2002
crystallizing wi fh a di slpq)odcene% Osol velt0%¥ ect ed- @QQ?m t he group

consi sting of water, nethanol, nmethyl ethyl ketone, and acetone. 22. A
met hod 14 accor dince wi t1h0@ ai 20 wher &1.803%ai d di(lsmlécerrent solvent is
water. 23. A nethod in_accordance with Claim12 wherein said re-dissolving
or soaking the purified | PA cape in water is carried out at tenperatures

bet ween about &kt 1RReuce BR%ald RefSRYR Wi shiuPitbd NMPE HPE L P

crystallization solvent to solid ratio.

Again, the product analysis has shown that the 4-CBA (1.00%) and
I5 p-toluic acid (0.10%) can be effectively reduced to ppm level through one-stage

crystallization using NMP as the solvent.



solvent and to obtain the desirable IPA particle sizes and shape. 24. A
met hod in accordance with aim12 in which said liquid 10 dispersion is
f or med by feeding effluent fromsaid oxidizing step to a series of
crystallizers to allow isophthalic acjd crystals to gz pP@dpteivep@0a ng the
reaction solvent and filtering said crystals to formsaid crude IPAfilter
cake, and dryin' said crude IPAfilter cake to renove reaction solvent. 25.
A nethod in aCW'Q?QEGCdMMm g @& m24 in which nother liquor 1 ~' fromsaid
filtering step is de ateg to recover solvent and recycle it to said
oxi di zi ng step. .AN A%ANR AY. A . A&Y. A; 3?. Ae. AF . AL[F?. A;3Mh"h | A
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materials, solvent, products of side reactions and/or other undesired materials
*++( +m++, , } xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] c"a] ca]c”a]ca]ca]calc
a] ca] ca] €a] ca] €eTBPRHEP&E N a] ca] c”a] ca] ca] cal]calcalcal, U, ,,,9----6.u.../?///0C0
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a444| 55555, 66 77n88(09: : dissolving said filter cake in a selective crystalhzanon solvent at
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] ca] ca] ca] ca] ca] ca] amtlendred famiesahreadidach dathealdbon] 5 ahd about GBEN AD AAASBKB
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t10% " & ()-SS-10% &C(I)'GIQMYOW&I@ Lhe/t&m%r&u@é of heducjngkh¢ pressure sufficient
%@' <i8:¢ &.1 (();WM;‘S (1%)%0&& sﬁ‘\&aérzrate sofvantroh said ThA 3Psaid solution:
separating said crystallized purified IPA from said solution;
washing the purified IPA cake with a clean or IPA saturated
15 solvent to displace the mother liquor and color bodies; and
re-dissolving or soaking the washed IPA cake in water at elevated

temperatures.

2. A method in accordance with Claim 1 in which said dispersion

contains 3-carboxybenzaldehyde (3-CBA) and m-toluic acid.

20 3. A method in accordance with Claim 1 in which the temperature

of said solution is reduced to from between about 5§ and about 100°C.

4. A method in accordance with Claim 3 in which the temperamre

of said solution is reduced to from between about 10 and about 45°C.



}}°<b@' 10! L1OYVME' () - @O%VE' () -! 9- 10%VME' () - 9S10%VE' () - 10%vE' ()-!n
109& () - }4~’\’>b@_ 10! . 1090v& ()-!a 3% 109& ()- & 3% 109& () - &#
1090V& ()- 1" 109%V& ()-L

- 1098 () - 0123E~\ L' 1 & 109658& () - ! >s4 10%5+5& () - ! +FA0FEpserper 2004 10M
. 10ML

1090V& () - LOOTL09%VE ()-$TH[9-\:L'!&) ! 10965& ()-!D 10965& ()-!!10965& ()-y! 10

o5& ()-1y! 109558& ()- & 109%6& ()-McbCL' |3 L910% & ()-3 910% & () - YS&10% & () -
105 105

IZLOSSO: 102/(5&: ()-&s. 102/(5&Ir@rhoﬁ!l8b:€btd!ah€\ég&m%lhﬁi (l)wﬁﬁ&/ib&kajc) selddifie &’ () - S10% &
V0% & () - | 160FRNE 1945%1%%@%&58%%@ & ()

LI ! (I%I‘:&l l(;x\r;b(@_ll)(l)/&zl?;/_ | ?&I | ? | :: 10/ 10/ 110/ Y - 10%L&' 52)0/3&@ le‘I’_/d &'18())/ ;

(ig% & ()- 10% & % DB “83‘%8%&“ %ﬁ‘%ﬂ‘)’“#"g’%"ﬁ@’“‘g) clechys, & ?) (?_:
10% & ()- / Kcryp:hllizaudxo.%l\&u( }&selﬁctcii(f%r&t@ group consisting of N,N-dimethy}

s acetamide, N,N-dimethyl formamide, N-formy! piperidine,
N-alkyl-2-pyrrolidone, N-cthy! pyrrolidone, N-mercaptoalkyl-2-pyrrolidone,
N-mercaptoethyl-2-pyrrolidone, N-alkyl-2-thiopyrrolidone,
N-methyl-2-thiopyrrolidone, N-hydroxyalkyl-2-pyrrolidone,
N-hydraxyethyl-2-pyrrolidone, the morpholines, N-formyl morpholim':; the

10 carbitols, C, 1o C,, alcahals, the ethers, the amines, the amides, and the esters,
and mixrures thereof.

7. A method in accordance with Claim 1 wherein the washing step
of said filter cake urilizes a wash solvent selected from the group consisting of
clean or TPA saturared NMP, p-xylepe, methanol, acerone, and merhyl ethyl

15 kerone.

8. A method in accordance with Claim 7 wherein said wash solvent
is clean or IPA samrated NMP,

5. A method in accordance with Claim 1 and further comprising the
step of displacing said selective crystallizarion solvent subsequent to the step of
20 crystallizing with a displacement solvent selected from the group consisting of
water, methanol, methyl ethyl ketone, and acetone,

10. A method in accordance with Claim 9 wherein said displacermeny
solvent is waier.
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11. A method in accordance with Claim 1 wherein said re-dissolving
or soaking the purified IPA cake in water is carried out at temperatures between
about 180 to about 280°C, to remove the final trace amount of crystallization

solvent and to obtain the desirable IPA particle sizes and shape.

5 12. A method for preparing isophthalic acid (IPA) comprising:
oxidizing metaxylene in a reaction solvent to produce a liquid
dispersion thereof in said reaction solvent, said dispersion also containing
impurities selected from unreacted starting materials, entrapped reaction
R solvent, products of side reactions, and/or other undesired materials:
." 10 filtering said dispersion to form a crude IPA filter cake;
dissolving said filter cake in a selective crystallization solvent at
an elevated temperature of from between about 50 and about 200°C to
form a solution;
crystallizing purified IPA from said solution in said crystallization
15 solvent by reducing the temperature or reducing the pressure sufficient
to flash evaporate solvent from said IPA of said solution; -
separating said crystallized purified IPA from said solution;
washing the purified IPA cake with a clean or IPA saturated

o \ J’

solvent to displace the mother liquor and color bodies; and

20 re-dissolving or soaking the washed IPA cake in water at elevated
temperatures,

13. A method in accordance with Claim 12 in which the solvent that
said metaxylene is oxidized in is acetic acid.

14. A method in accordance with Claim 12 in which said dispersion
25 contains 3-carboxybenzaldehyde (3-CBA) and m-*oluic acid.
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5 17. A method in accordance with Claim 12 wherein said selective

crystallization solvent is N-methyl pyrrolidone (NMP).

18. A method in accordance with Claim 12 wherein said selective
crystallization solvent is selected from the group consisting of N.N-dimethy!l
acetamide, N,N-dimethy! formamide, N-formyl piperidine,

10 N-alkyl-2-pyrrolidone, N-ethyl pyrrolidone, N-mercatoalkyl-2-pyrrolidone,
N-mércaptoethyl-2-pyrrolidone, N-alkyl-2-thiopyrrolidone,
N-methyl-2-thiopyrrolidone, N-hydroxyalkyl-2-pyrrolidone,
N-hydroxyethyl-2-pyrrolidone, the morpholines, N-formyl morpholine. the
carbitols, C, to C,; alcohols, the ethers, the amines, the amides, and the esters,

15 and mixtures thereof.

19. A method in accordance with Claim 12 wherein the washing step
of said filter cake utilizes a wash solvent selected from the group consisting of
clean or IPA saturated NMP, p-xylene. methanol, acetone, and methyl ethyl

ketone.

20 20. A method in accordance with Claim 19 wherein said wash solvent

is clean or IPA saturated NMP.

21. A method in accordance with Claim 12 and further comprising the

step of displacing said selective crystallization solvent subsequent to the step of
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solvcm and to obtain the desirable IPA particle sizes and shape.

24. A method in accordance with Claim 12 in which said liquid

10 dispersion is formed by feeding effluent from said oxidizing step to a series of
crystallizers to allow isophthalic acid crystals to grow by evaporating the
reaction solvent and filtering said crystals to form said crude IPA filter cake, and

drying said crude IPA filter cake to remove reaction solvent.

25. A method in accordance with Claim 24 in which mother liquor
15 from said filtering step is dehydrated to recover solvent and recycle it to said

oxidizing step.



