A PROCESS TO ENRI CH A CARBOXYLI C ACI D COWPCSI TI ON

CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
wap@isiogc@ss on clainms priority to U S. Provi si onpCT/US2006/019329
Application Serial No. 60/682,767 filed on 5/19/2005,
t he di sclosure of which is incorporated herein by
reference in its entirety. FIELD OF I NVENTION Thi s
invention relates to a process and resulting enriched
car boyypROGESS TOENRIGH X EARBOXYRIC VCIPCOMPOSITION
carboxylic acid conposition with an enrichnent feed in
an enrichnment zone to forman enriched carboxyiic acid
conmposition. This invention also relates to a process
and the resulting conpositions for renoving catal yst
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internediate in the production of condensation
pol ynmers and copol yners especially pol yesters and
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commercial inportance is poly(ethylene terephthal ate),
referred to as PET, a polyester of TPA and et hyl ene
gl ycol ( ,..as well as related copolyesters. .
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t heC SArRde agidieeyppsitignt hdr awn from t he react or,
and TPA solids are separated fromthe oxidizer nother
I i quor using conventional solid-liquid separation

20 techni ques. The BACKGROUND G THE INVENTION:

Terephthalic acid is commercially produced by oxidation of
paraxylene in the presence of at least one catalyst, such as, for
example, Co, Mn, and Br catalyst and a solvent, typically acetic acid.

25 Terephthalic acid is typically made in a manner to remove impurities
formed as a result of the oxidation of paraxylene.

Terephthalic acid (TPA) is an intermediate in the production of
condensation polymers and copolymers especially polyesters and co-
polyesters for plastics, fibers, films, coatings, containers, and other

30 articles. Of particular commercial importance is poly(ethylene
terephthalate), referred to as PET, a polyester of TPA and ethylene
glycol (EG), as well as related copolyesters. Commercial processes for
the manufacture of TPA are often based on the multi-valent transition
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pronoter, the oxidizer nother |iquor stream also

cont ai ns di ssol ved TPA and nmany by- products,

inmpurities, and other conpounds. These ot her

compounds, oxidation by-products and inpurities arise
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is purified either by conversion to a dinethyl ester )
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Nbr & rece y, secondary oxi rve trea
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ponmarFF%n de TPA. is desirable to m nimze the
conSHie DReEN.| npurl ties in the nmother |iquor and

thereby fggdy b tRe&ompounds in the oxidizer mother liquor stream that
are recycled are relatively inert to further oxidation, but are not inert to
further reaction including decomposition and conversion to other
compounds. Such compounds include, for example, isophthalic acid
(IPA), benzoic acid, and phthalic acid. Compounds in the oxidizer
mother liquor stream, which may undergo further oxidation are also
present, such as, for example in the case of oxidation of p-xylene (also
known as 1,4-dimethylbenzene), compounds such as 4-
carboxybenzaldehyde, p-toluic acid, p-tolualdehyde and
terephthaldehyde. Compounds that are relatively inert to oxidation and
are not otherwise removed from the process tend to accumulate in the

oxidizer mother liquor stream upon recycle.



subsequent purification of TPA. In sone cases, it is
not possible to produce a purified, polyner-grade TPA
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of adding a conononer, to the TPA product stream for

exanpl e, NMempurdigation of §dddto BURMPRPUCHed kHETeptYENT a0k

oSS e SR AN BT BT 45 PSSR0l

pr ocesdmianihiel s edtraties bf Bg-prdducts, impurities, and other
compounds in the terephthalic acid to the extent that the terephthalic
acid remains useful, especially in making poly(ethylene terephthalate)
(PET) polymer and articles therefrom, such as, film, containers, and
fiber.

One example of utility is the improved yield in a carboxylic acid
process, particularly a terephthalic acid process. Ancther utility of this
invention is the flexibility of controlling the destination of specific
compounds in the process. For example, a portion of specific
compounds can be retained on the product in a catalyst removal zone,
and or enriched in the product in the enrichment zones such that they go
out with the product stream, or are allowed to exit the process. Yet
another utility is the process allows the option of placing compounds on

the product stream that are not in the TPA process. Another utility is the
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wa@kemsnyo7e®nposi ti on, a slurry conposition, andper/vs200e019329

10

15

20

25

30

carboxylic acid conpositiod and an enrichment feed to
an enrichment zone to formsaid enriched conposition;
wherein said enrichnment feed conprises at | east one
compound sel ected fromthe group consisting of

t er eptidrhaf addiagisdcomsnpimehabitice JEAdpraghicheiréamafirdxample,
benzene-tri carboxylic acid isoners, benzoic acid,
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form acet hydr oxybesgMMARY OF THESNVENTION
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composi tion,.or,,a crude . .carhoxyli,.c  acid ¢ 0si tion;
andCHRCRBRT RN belarrent Zohel BRm SEERETHS Y or m
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tolualdehye isomers, benzyl alcohol isomers, methyl benzyl alcohol
isomers, and phthaldehyde isomers; wherein at least one of said

compounds is enriched.

In another embodiment of this invention, a process to produce an
enriched composition is provided. The process comprises subjecting a
cooled carboxylic acid composition, or a crystallized slurry composition,
or a slurry composition, or a crude carboxylic acid composition; and an
enrichment feed to an enrichment zone to form said enriched
composition; wherein said enrichment feed comprises at least one

compound selected from the group consisting of terephthalic acid,
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crude carboxylic acid conpasition conprises
terephthalci acid. In another enbodi nent of this

i nvention, a process to produce an enriched
conposition is provided. The process conprises
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or dEIER ﬁﬁkéta&l' ‘ized slurry conposition, or said
slurryconposition, or said crude carboxylic acid
conposition conprises isophthalic acid. In another

enbodi met anptheriembediment ohthisinyedbiessa pwosss dapeoduce an

enrich Si tion i Loyi ded. The process —
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phthalic acid, benzene-tricarboxylic acid isomers, benzoic acid,
hydroxybenzoic acid isomers, hydroxymethylbenzoic acid isomers,
dicarboxybiphenyl isomers, dicarboxystilbene isomers,
tricarboxybiphenyl isomers, tricarboxybenzophenone isomers,
dicarboxybenzophenone isomers, dicarboxybenzil isomers, form-acet-
hydroxybenzoic acid isomers, acet-hydroxymethylbenzoic acid isomers,
a-bromo-toluic acid isomers, bromo-benzoic acid, bromo-acetic acid,
tolualdehye isomers, benzyl alcohol isomers, methyl benzyl alcohol
isomers, and phthaldehyde isomers; wherein at least one of said
compounds is enriched; and wherein said cooled carboxylic acid
composition, or said crystallized slurry composition, or said slurry



aci d, 4-hydroxynet hyl benzoic acid, and benzoic acid;
wherein at | east one of said conpounds is enriched;
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or said crystallized slurrys conposition, or said

slurry conposition, or said crude carboxylic acid
conposition conprises terephthalic acid. These

enbodi ments, and ot her enbodi nents, will becone nore
appabafpositionpbheaigl orutle carsbxylic ycigkdédrhpodgitibmeomptises
after reading this disclosure. BRI EF DESCRI PTI ON OF

THE SRR FSiGure 1 A & B illustrate an enmbodi nent of
the invention where a dried carboxylic acid

conposition 280 is produced. Figure 2 illustrates

vari ous émbaodihee ehsbafimeheof tmeinventiombepricesatd prgduee an
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multiple different processes. Figure 4 illustrates an
enbediarsintry sompoesitiony enaicsudeharbeixylic aeqummosmon and an
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conposi ti on 240 1s produced froma post catal
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Fig [ e ﬁ II ustrates an enbodi nent of the invention
sho Fﬂﬂ' enrichnment feed 220 points. Figure 9
il ustrat es varl ous enbodi nents of the invention

wher ei n
These embodiments, and other embodiments, will become more

apparent to others with ordinary skill in the art after reading this

disclosure.
BRIEF DESCRIPTION OF THE DRAWING

Figure 1 A & B illustrate an embodiment of the invention where a
dried carboxylic acid composition 280 is produced.

Figure 2 illustrates various embodiments of the invention wherein
multiple liquid displacement zones 40 can be used.

Figure 3 illustrates an embodiment of the invention wherein a
crystallized slurry composition 160 can be produced by multiple different
processes.

Figure 4 illustrates an embodiment of the invention wherein the
crude carboxylic acid composition or a slurry composition can be

produced by multiple different processes.



a carboxylic acid conposition 214 and/or a
crystallized slurry conposition 160 are enriched.

wooesnen78d il ustrates various enbodi ments of PEEUS2006/019329

10

15

20

25

30

i nvention wherein a carboxytic acid conposition 214 is
enriched in an extended enrichnent zone 213. Figure 11
illustrates various enbodi nents of the invention

wherein the enrichnment zone 210 and the catal yst

renoval Fanee B&Wusiea‘tebenmmméntmf thainveatist wbmein a post

conbi n d cat al remval [enri c one 181 or
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the_ invention
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610prdudiel £h éﬁrléﬂédl%rh?bﬁﬁoﬁmemﬂﬂ'd’@fﬁle@ﬁaiﬂiﬁ%llc acid

invention wherein a water wet cake conposition 246 is
sentomipestionil an esterification reactor zone 610

Figure 184\ Lusis ok 8330 SABAAHER e e LRENIGY SHEAR an

where an s utiltze 0 p SUUCS

a peaticieed abipositien24dl is peomesd from 2 f0strdapalyst Affnoval
illustrates an enbodi nment of the invention wherein an
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enbodi ne e 1 nvention erel n the cat
r emoudliple amgichB@nt fearh22® paints.and t he enri chment zone
TAl LED DESCRI PTI Ok ,JHE |

210 i [
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wherein a carboxylic acid composition 214 is enriched in an extended
enrichment zone 213.

Figure 11 illustrates various embodiments of the invention
wherein the enrichment zone 210 and the catalyst removal zone 180 can
be combined into at least one combined catalyst removal/enrichment
zone 181 or at least one device that accomplishes both functions.

Figures 12, 13, 14 and 15 lllustrates an embodiment of the
invention showing multiple enrichment feeds 220 in a given process.

Figure 16 illustrates an embodiment of the invention wherein an
enriched composition 240 is sent directly to an esterification reaction
zone 610.

Figure 17 illustrates an embodiment of the invention wherein a
water wet cake composition 246 is sent directly to an esterification
reactor zone 610.

Figure 18 illustrates an embodiment of the invention where an
aromatic feedstock 10 is utilized to produce a post catalyst removal

composition 200.



and/ or net hods are di scl osed and described, it is to
be understood that this invention is not limted to
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particul ar apparatuses, as such may, of course, vary.

It is also to be understood that the term nol ogy used
herein is for the purpose of describing particular
enbodi ments only and is not intended to be limting.

In this sipreficitstaateand émbddimenit aff thee invntidn ivblekein,an
reference wil| be nade to nunber of tenns‘ﬁhich .
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usegypn the specification and the appended claims, the
singular forns "a," "an" and "the" include plura
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anot her enbodi nent includes fromthe one particul ar

val ueand/or to the other particular value. Simlarly,
when val ues are expressed as approxi mati ons, by use of
the antecedent "about,"” it wll be understood that the
particul ar value forns another enbodinent. It will be
further unde srdqﬁpq-q@ hit f t he
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' eSlilsl glsggtofbreo& grgto%tdﬁﬂgta trh% terminology used herein is for the
purpose of describing particular embodiments only and is not intended to
be limiting.

In this specification and in the claims, which follow, reference will
be made to a number of terms which shall be defined to have the
following meanings:

As used in the specification and the appended claims, the
singular forms "a," "an" and "the" include plural referents unless the
context clearly dictates otherwise. Thus, for example, reference to a
catalyst removal zone includes one or more catalyst removal zones.

Ranges may be expressed herein as from "about" one particular
value, and/or to "about" another particular value. When such a range is

expressed, another embodiment includes from the one particular value



deviation found in their respective testing
nmeasurenents. The ranges stated in this disclosure and

w0 b@sol@eBsss are i ntended to include the entirePCBIg®06/019329
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specifically and not just the endpoint(s). For

exanple, a range stated to be 0 to 10 is intended to
di scl ose all whol e nunbers between 0 and 10 such as,
for exanple 1, 2, 3, 4, etc., all fractional nunbers
bet wmelforttodhe otier gaticdaavgile. Bifmjlady,3yhen $dlue6.ate 13,

etc., and the endpojnts 0 and 10. SO, a [ra o s
o PSS APRRATEANSs RRCEP e BGfestoens dputs it wil be
for exRmbsd that the dareuldfAea fdtaiSanothar EbRRIFRENT At will
specifically include and disclose G and C5

hy drbecfartbensndersieed thas theeendiyintsref eachrgfdhe cangemare

In an_enbodinent of the invention  .a.pos al ys
TG0 in et B8Rh SaayRe She TR ey of
an gné otiersidpoagd 220 in an enrichment zone 210. A
slurry conposition 70 or crystallized slurr

&

conpEtionah of optinnatlyomeans émaidiawsu@sa@wntb%@h%ib@ﬂcﬁvent
170 _ . . A : _

oo YU R e B R R0 B OB ptucos
pr odnstangesiwherd eaivl éeventor diraanpiasicticocursTard fristanges where

conposition 70 or crystallized slurry conposition 160
or cgReRs Bl HANPAMRIE: (eaiiate  PRSAY Begled: gans that the
car RAxiriaPridli ot RaITRBPbE halteiland tal WcA Whrasy Rithldes both

used to produce a dried carboxylic ac nposi tion
280 heatedhasd inbiateccpiososseas. dvotpdib standingl thad the odmediksl

ition,260. F | d of pmki. .
oo roRap A Paramblin SERB EnBR ¥t Plodk ol isuf%e iion are
Fi gWRrodifiatioBs, Hleaturhénicd] Valticget fdrh GPIRY $ssific examples

oxidizing an aromatic feedstock 10 in a primary
oxi caeireporieshas ryeeisely @srpassitiediny apmexigr| valdei owever,

ComR DT S0 e TR B B

and devidtpmsfound én tadipfaspectiv@iesany eaeasnemehts. he

present invention concerns the |iquidphase partial,

oxi dat i onl R rafigesstaeddp this 8.ang 1pr RiMsAedntengded
pr efier: | [ I Qi i

bt Sl adle §E HE (Bhe shecifah i AoP iR hbndhoini(s). For
r eactxampule, a ealng®statedto bablte 1gstiricaded dadisstase all whole

oS BT G PSR AR5 0

r eagtQitionbEn@mbefPbétindddUPand 10, for example 1.5, 2.3, 4.57, 6.113,
etc., and the endpoints 0 and 10. Also, a range associated with chemical
substituent groups such as, for example, “C4 to Cs hydrocarbons”, is
intended to specifically include and disclose C4 and Cs hydrocarbons as
well as C,, C3, and C4 hydrocarbons.

In an embodiment of the invention, a post catalyst removal
composition 200 is optionally contacted with an enrichment feed 220 in
an enrichment zone 210. A slurry composition 70 or crystallized slurry
composition 160 or cooled carboxylic acid composition 170 or crude
carboxylic acid composition 30 can be made in any conventional
process known in the art for producing a carboxylic acid composition.

The slurry composition 70 or crystallized slurry composition 160 or



stirred tank reactors). The |iquid-phase oxidation is
preferably carried out in a bubble colum reactor. As
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denote a reactor for facilitbating chem cal reactions
in a nmulti-phase reaction nedium wherein agitation of
the reaction nmediumis provided primarily by the
upwar d novenent of gas bubbl es through the reaction

nmedicosledAirbegficheictompbbitiohelnd Sragrutigtcaetxytib akld
denote work dissipated into the reaction nmedi um )
cau§PRWositioNBG isdhen sbseausntlyisedde Rreduc ardias carhexylic
t er . [1] M '. . [1] [1] i M [1] [1] d s t [1]

i SO 28085 HEPGfen SR80 B latorc
conpakedoppesiion 260. t her example] oné essthet @f kndling a post

preferably co i ses af. | t._one hydrocar byl  group.
or Gttt paBNg! caraolipn E08H B i doHE e & B
aromat| € o QH¢i%L§_b' 1A cHRflp‘?is@é %&ﬁfiﬂﬁ%?ﬂnégﬁmatﬁﬁ fgctadstock

oxi di zabl e ¢ ound is an aromatic co
| ead0 in@eprimanohddatiniretnd o fgnvarrade aarbdoxylic acide

attached subsid tut ed hydracarbyl, gr.oup or at |.east one
2\t G REpsenad asramalicEaasboy Ho plisiat 188 o
car bRitdote 86mpolinacal iBAst o0& sblenf 4@ 4T0é&st one catalyst.
preferablc%, t he oxi di zabl e conpound is an aromatic

S

conpound pmkerisaent afike aresant davenfionseacsins iGedigyid-
or @hak&%&ﬁ@%‘i‘ﬁybﬁ‘ﬁ?% SHRS LB Mﬂ.oéﬁéﬁékid%{igéf%
w th eac a% ache group conprising E?rom 1°to carbon
at opeefetédly sarridd oatrie tie Bduid phlage dfteemalti-phaseteaction

O Rl oSl B st e o Sl ates
ex a?éééto&“ifug%b?ﬁﬂ AaAPlIesLIRE S0 bid0reBkt g@)g'., bubble

groups and/ or substituted nethyl “groups and/ or “at nost
one colunbioxgddtersjand nyechanicallyaagitated reantors (pra=f eordliupus

th i di,zabl d.is. - xyl. t a- .
par S0K G0 (AR nh D g TIGER e aafiop B Bierpe e
met gut H 4bebBRI éblumideastorcet al dehyde. Most

preferably, the oxidizable compound is para-xylene. A

" hydr ocar Byl uspdoigrein, ke trsm Hudbieeelumn feactar” Beal denote a

ore (SAEE R BARSHIE bR A B R

gr oupediums wihekeineitatioriofithe seaatioh easdiuamie pravided prinsurily

bonded to at | east one heteroatom and to at | east one

hy dPyghe upward movement of gas bubbles through the reaction medium.
As used herein, the term “agitation” shall denote work dissipated into the
reaction medium causing fluid flow and/or mixing. As used herein, the
terms “majority”, “primarily”, and “predominantly” shall mean more than
50 percent.

The oxidizable compound present in the aromatic feed stock 10
preferably comprises at least one hydrocarbyl group. More preferably,
the oxidizable compound is an aromatic compound. Still more
preferably, the oxidizable compound is an aromatic compound with at
least one attached hydrocarbyl group or at least one attached
substituted hydrocarbyl group or at least one attached heteroatom or at
least one attached carboxylic acid function (-COOH). Even more

preferably, the oxidizable compound is an aromatic compound with at



atom "Heteroatons", as defined herein, are all atons
ot her than carbon and hydrogen atons. "Aronmatic

wa@oopowTds”, as defined herein, conprise an arPOBUSD06/019329
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ring, preferably having at theast 6 carbon atons, even
nore preferably having only carbon atons as part of
the ring. Suitable exanples of such aromatic rings
i nclude, but are not limted to, benzene, biphenyl,
t er pestpine attgechet dydresarbyldyrother at rdsb Db asechéds ed

?L?rﬁngbﬁwu %?Eﬁmf@g%r'tﬁtﬁb@piv)v(ﬂy"g ﬁg&g&ﬁ%& Qg(%(%)dg:gr%glrlglng from
aI qu’t%% c%r anﬁ}@ﬁ'\sa'\*@%%ﬁ ’mc?r)é rb%r?bfgaﬂl%soméi&?ﬁéaédrﬁpound

kenes, ed al kenes cyc kenes);
aI i fighan momlﬂlebyn‘wubd r@.v;nga@aczillydwmmtached groups with each
ropi,onal deh i sohutyra de, ,and .
Pbu R RERER RIS compiohi e ECy BiR SeeBetiatpm apgpongisting of

' SOM&H?F‘@‘OU{)Q%@W%%SHW&PM IgLr 808s bRGRHERAMS! one
ali phatic ke etone, ethyl nethyl

k Iet @ﬁ@bowil@taﬁfﬂng r%elpo .Eg/enamtu nrﬁtg@p@‘g?nab%ttm pxiizeblte) -
o | AR 3b o5 efe; B Wlenb BRI, mota-

per &@ludlﬁeh@dé perartofuis asiddafetd-¢olgic adid barid/br acetaldehyde.
hydr o erox* peracetic acid, and di-t-butyl
hyd R e(g%l?y, thei Pieie @b!e&@m'svaqrﬁ-xgt%@ps t hat

are conbi qyd?&sare% | grBp@ %‘%"(feﬁﬁm'e'dmélnc ?s°§@§§§t H'&arbon

ot her het eroat ons atic co
conmatormithgt lsrt@ndedrmwl;etm’my'chogelaratsmgrmrho othur carbon atoms. A

o o3RS B SR SR RrBipe ErP e atjeest GHe carbon
conbitsratioHiied tbht $eukit bile HEtEBE bR 4t ledRHEHRERogen

and zirconium; various benzene rings, naphthal ene

ri ngéombi “pleterpatoms’eap Hefiped heseit, arenall atonamethies than carbon

(e g7 kg e A Bk oo o B8R

n prc@mﬁrts@@eammétmmwtpréfewlzlyrr@vmgaaﬁeésﬂ &B8&rbon atoms,

net a- xyl ene, ortho-xylene, all |isoners
tri r@éﬁﬁjﬂ%‘@ﬂ&r@fﬁf@m%{?awW%@ﬂ‘é‘r"@r%@” ﬁ&m%ﬁ‘étﬁ@% fdhe dings,

pe”%@ﬁ{eﬁéﬂé%@% sUS %’FSﬁwBﬁ& ?ﬁ@é?ﬁkglﬂ%?,h&it'aﬁ Wt ot to,

et hyl ne enes I SONers~o benzenes,

al | besmanesbmheleylhtﬂlrmm hgam&halenesanabthermrtmr&baséed
di met hyl napht hal.enes, all isoners of

et hyHSERAIRMAULIRTRI enes, al | i soners of

di et hyl napht hal enes, aII i soners of dinmethyl bi phen

al | i sonmerWtapfe @@{pp e ﬁlquz ngw §om§>ﬁ>gnd mclude a}(phatlc

hydrocarbons (e.g., alkanes, branched alkanes, cyclic alkanes, aliphatic
alkenes, branched alkenes, and cyclic alkenes); aliphatic aldehydes
(e.g., acetaldehyde, propionaldehyde, isobutyraldehyde, and n-
butyraldehyde); aliphatic alcohols (e.g., ethanol, isopropanol, n-
propanol, n-butanol, and isobutanol); aliphatic ketones (e.g., dimethyl
ketone, ethyl methyl ketone, diethyl ketone, and isopropyl methyl
ketone); aliphatic esters (e.g., methyl formate, methyl acetate, ethyl
acetate); aliphatic peroxides, peracids, and hydroperoxides (e.g., t-butyl
hydroperoxide, peracetic acid, and di-t-butyl hydroperoxide); aliphatic
compounds with groups that are combinations of the above aliphatic



all isomers of diethylbiphenyls, stilbene and with one
or nore attached hydrocarbyl groups, fluorene and with

wor@so107s®r e attached hydrocar byl groups, ant hpere@sm06/019329
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and with one or nore attached hydrocarbyl groups, and

di phenyl et hane and with one or nore attached

hydr ocar byl groups); various benzene rings,

napht hal ene rings, biphenyls, terphenyls, and other

ar ogpécies plpthewhtteroateny (19, aliphatfacdadpbyndsocampyising
groups and/ or ope gr nor e att?ch%d het er oat ons, whi ct“_I
may OBB R 6eret HOKCHE SREBIRNIS PT BYFagaraansagisiabydes.glicohols,
phe | Led ; 1eh ' of

G mae R st s PeL P JRrtaR BRDE yBlopet GRIES

met bpmbindten, with sodisondremirte, mobatipmangbeese, and zirconium);
br onohenzene, all. i soner f br.onotol yenes i ncl udin

a1 pHUBYS REET TR HAS AT irigRs SBAS, DibBEAYIE. terphenyls, and
napifnabmatiefo@bs with ORI 6r rAbrd aBaeHEPRIRsE Sy groups

vari ous benzene rings, naphthal ene rings,” bi pheny
t er fgnyibiengnethyitieszene orapiopythenzgsewnpopyieenzengor e

o BERBEP PR o ara bR BRE-Re e Mkl pit isomers
subsf timéeybardenesrdivibogens) oSte(t@nqzetlh?flbenze«h@b% hyde,

all isonmers of bronobenzal dehydes, a i soners of

br oReRtaaethy enzeneMAKasthyibaarate Al ispawrepEety!-

| phas | i fp
ﬁyg:ﬁzexteglggggﬁ%d%’ﬁ yaﬂg%yrﬂgﬁ of?@%’tﬂgﬁ%@%ﬁe& all isomers of ethyl-
br oximéthythenzeass sitisbyees of dinethpimaphtheaiersm ad ieomers of
O TSRk WAl R Ebnrence
et ?sdrﬁéﬂéadf%%ﬂﬁll&lbiQlﬁérzsgé,oélp‘il@%)ﬂ@ﬁé( éﬁetrﬂ/\-hétﬁ)‘ﬂﬁ'@h%n?l%, and

tol uene di carboxal dehydes, all isoners of toluene
t r i @drigrarsiefitiegtybiphenyis shithenesind with@ne or more attached

t et b | dehyd [ 1 f dinethylb

o oD IR T e b NI Shebr RS PSR BB carby
tri epoliexirtehigrs anahwith GRTBF move atiachbd HybRIBZERE groups,
t et racar boxal dehydes, all isomers of trinmethyl benzene

t ri eadsirbemdelhane ang with epesr eaje attashed siyderepshy ggeups);
e ¢ !
ot YRR R UG MR ER b BREAAL e, anc

tetr enzene“di oxa
hy d othemerbmdticlyroupswith ane orsaors attached hydrocarbyl groups

N D LS Bio PhbckSATELS Bl gy connect o trer

E;g:a%%%%)u%fgﬁ?ml dg Qﬁ'lé‘g'; é%;ﬁ@?rs‘?ff methylphenols, all

hy diggreersxofdimetafptgrols, all isomers of naphthols, benzyl methyl
ether, all isomers of bromophenols, bromobenzene, all isomers of
bromotoluenes including alpha-bromotoluene, dibromobenzene, cobalt
naphthenate, and all isomers of bromobiphenyls); various benzene
rings, naphthalene rings, biphenyls, terphenyls, and other aromatic
groups with one or more attached hydrocarbyl groups and/or one or
more attached heteroatoms and/or one or more attached substituted
hydrocarbyl groups (e.g., benzaildehyde, all isomers of
bromobenzaldehydes, all isomers of brominated tolualdehydes including
all isomers of alpha-bromotolualdehydes, all isomers of

hydroxybenzaldehydes, all isomers of bromo-hydroxybenzaldehydes, all



hydr oper oxi de, all isoners of tolyl
nmet hyl - hydr oper oxi des, and all isoners of nethyl phenol

woreddspho7ey dr oper oxi des); vari ous benzene ri ngSPCT/US2006/019329
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napht hal enes rings, biphenuss, terphenyls, and other
aromatic groups with one or nore attached sel ected
groups, sel ected groups neani ng hydrocarbyl groups
and/ or attached heteroatons and/or substituted

hy disptaeére)df b@hesns dmb@kalaéﬁ)bjésy bil sfed efiiizene
and/ or Beroxy acid groups benzoi c acid

par aﬂctacs oxaldakydes, ﬁ@f%rtqlwdeby%uraeteowqﬁid@wdﬁ orther d,
al | tél dé’falﬁkg?’f{e%ﬁffall?eﬁae%ﬂér (ﬁ{){lﬂéyfﬁﬂ@@réu Rbomers of

propy enz I C acl I SONers o benz
aci tsluené ltrmasrbomldelmjdqse all yjddmemaftomenddetratdrbogaldehgdes,

ZI h)% @rﬂ TS?;?],{:E Cél%%neg%lpag@gg&%ya;s all isomers of
tri ogh U-hhfé?\%@hé tﬁ@érgééalabhydéso rﬂrlﬁor%rs of dlmethy(lben%ﬁrle

t et ranmet hyl benzoi ¢ acids, pent anet hyl benzoi ¢ ac
i sorh@‘racenrbomléelrnydeseaﬂ dsamensi @fstnrmltmylbsm of

b di d f b
e S aSAREREI f 19 eRcorbul PSR, GRS o
di caﬁrh@wbeshz@ﬁe%ﬁearabkaméﬁv@éss t@ﬁraﬂbf@ﬂlﬁéﬂi@%@zene

di carboxylic acid i soners of nethyl benzene
t ri gigaseexaldehyts, @ydrcaqwnetbwrﬁe@e@fe, Bl iammeis i c

aci n&dr g*négﬁ@[{s ugéln%bgl'l EBQ{E?Q%?ﬁgg&»(gﬁ{ecﬂﬁyl-tﬁbhwotoluenes,

I SOnNers acl ncl
al pladl-isomenst ofl hydeoaaheihyl-tohlgltelagids, all dsordersadf

R AR
hydry |
nya et e EPmede PRl hydroperpides, and al

hydnma&ﬁyﬁb@w@neoﬂmﬂiwroperexidds) vahbus beneerse rings,
S

g; d (%Qbﬁ]%%b%é)%ﬁrﬁbg%] gr:\}fedgl s gqsx’pheggﬁpgge gfther aroma’uc groups

hy d Ry oed Biﬁ’h{@r@'&&E@I“l‘éﬁl’t~3éle@ﬁéodér’ouﬁlsI sélé@t@ﬁrggogbs meaning
car boxy benzal dehydes, all isomers of dicar

benfaHtrseylad Grours Bed/esetiacked hetﬂroaﬁogmem@/owubstrtuted

ol SIS s, JAPER sERSY e ac drobB RERb: Herpry aci

| SOI@%@pS)*e .9y tenpeit @xcid; pabatilereld) metestoldic azid, ortho-toluic
i soners o %%dro erox car bonyl -t ol uenes, all isoners

of AstchyAllisRersef Qiav' smlp@%ﬁ @4 isqmers fgrepylbgpzoic

e RSB R SELEan Mo SR ffenzor

bi pleeids, atl isaraetisof\dimethath atewoi@btids salhispmeare oft | | bene

wi thoone g ore atachad sel oot o 9L aNRYn Al g Sl °
isomers of tetramethylbenzoic acids, pentamethylbenzoic acid, all
isomers of diethylbenzoic acids, all isomers of benzene dicarboxylic
acids, all isomers of benzene tricarboxylic acids, all isomers of
methylbenzene dicarboxylic acids, all isomers of dimethylbenzene
dicarboxylic acids, all isomers of methylbenzene fricarboxylic acids, all
isomers of bromobenzoic acids, all isomers of dibromobenzoic acids, all
isomers of bromotoluic acids including alpha-bromotoluic acids, tolyl
acetic acid, all isomers of hydroxybenzoic acid isomers, all isomers of

hydroxymethyl-benzoic acids, all isomers of hydroxytoluic acids, all



nore attached sel ected groups, all isoners of
napht hal ene with one or nore attached sel ected groups,

wheonziolg7sal | i somers of benzil with one or norBCT/US2006/019329
attached sel ected groups, henzophenone, all isoners of
benzophenone with one or nore attached sel ected
groups, anthraqui none, all isonmers of anthraqui none
with one or nore attached sel ected groups, all isoners
of démﬂmerwbbh;hhnmym@tﬁyl-toieiccacudﬂ)m isdrnarcheithyslbxyrhethyl-
gro

f o
Rz aRE AP R ot P meks phBvda dapmahanzoic acids,
gr ougsisomiets 6hﬁ¥’dr@x§’@rom6fu$é g6dst Qﬁfsohﬁﬁs X h{fdmadhRthyl-

compound present in the Iiquid-phase f may conprlse
a cdofbnnmanaalccﬁcldwllosomerseoﬁcarbexyebenzaedddhy@ﬂ @ll isomers
nor e, di

ch
5 0 oy oekn B teh Hed Pl i dic b8, off REmdiS of
f eedgjidrelerbRymetiyipehgoicastids RArisspkys orhyﬂrbper@&wewi

streans. For exanple, an aromatic feed stock
conpgEpxenapis 3G isesmerive ol isgmenseol hydroperoxycarbonyl-

par a%érf%oﬁ@éﬂﬁgyﬂﬁso%rgbp wal%p%%)g/caf&q} fcﬁ{;@rl\éjse Y9€omers

e reac fa'a srn
rrul tofphethyiishieatyt carbloxt/kc adide, ald)Iswmérs of efraethylbiphdre/]

aromatj ¢ feed to k 10 conprij. se aci
10 ¢ onpfsiiReY! '&rﬁ?"is ﬂ%?megﬁ@%wg 'B/'Phe'g)ﬂ 6%?&»@@0'% all
the soveRd bOB héﬁ)ﬂ tﬁ@iﬁb%%hd Scils SAIFBRIeYs Bf %Baﬁe l\/\ﬁth one or

the aromatic ee dsto at a concentration In
r angeotsf aﬁa@a@@ected(group@.miulsomrmf fiimrepene ea\nih one or

nor e ref e ran f from 0, to aho

oo veBls e AR sdiotrhiES B SoleS pERAHRienE iR She or
fr ontEe é@a&fbd/@eleabd@gws@tbenweamo%ér@W%ﬁm with one or
“the solvent is preferably an organic | ow nol ecul ar

15 \/vel gnorer@tﬁ@@mmmed aieves, mﬂnm@hgnen%@;ﬂusﬂmﬁ)ﬁ%h
t
nor PABREEAGN yiin G rBLO FRachE boBLRLGRIBY, 1€

Pr efemtabalow,mdrree aadé,m‘nerymmhtaqmm with @helcﬁaﬁéreaétmmqed
75 V\BI%B percent qf the s&’]‘vent nor e preferabl
| eastel 69@“8‘6)0%@"@?9’“6@% Phgﬂylﬁﬁ@@d’f"%ﬁﬂe Oh rﬁost
pref I )
P el qefectf dol, Ben B8 GRAtin ind IFjsaMhafE

20i ncl b&nzocbumaanemttoonde ommae atachetiseleated graups).

g? (r)?rgxyl 'Ig gsoéa un rdeé‘r o%%lt\ﬁa{: %rgghcrj]l'zgglezcotrr?pounda present in
the quuid-phase feed may comprise a combination of two or more
different oxidizable chemicals. These two or more different chemical
materials can be fed co-mingled in the aromatic feedstock 10 or may be

25 fed separately in multiple feed streams. For example, an aromatic feed
stock comprising para-xylene, meta-xylene, para-tolualdehyde, para-
toluic acid, and acetaldehyde may be fed to the reactor via a single inlet
or multiple separate inlets.

The solvent present in the aromatic feed stock 10 preferably

30 comprises an acid component and a water component. In an
embodiment of the invention, the solvent is preferably present in the
aromatic feedstock 10 at a concentration in the range of from about 60

to about 98 weight percent, more preferably in the range of from about



acid and m xtures thereof and m xtures of these
conpounds with water. The catal yst system present in

wo b@satwsnti c feed stock 10 is preferably a  PCT/US2006/019329
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honogeneous, |iqui d-phase aatal yst system capabl e of
pronoting oxidation (including partial oxidation) of

t he oxi di zabl e conpound. Moire preferably, the catalyst
system conprises at | east one nulti-valent transition

met B0 toSabhdut Qﬁ)weigpt péfﬂeallb.l and most mdfdariabtz;ajlndhe range of from

t i1 t bal
or ofi i weidHE nekietty aiecaSe BRmnansht S BR St s
br oirBferabiydn @rrg%tfnﬁfléw Molé&u@arﬁﬁé@ht’ﬁbné&éﬂb@ﬁyhc acid having

conpri ses cobal ', brom ne, and nmanganese. \Wen cobal t
i s pr-Bxaneon atarns roateaprpserabiys2 eatban atogsprdpet wr@eﬂerabty the

510 1B R EtnhefR A BE AL abfud #8 ERSRG, ARRIRC"

|i quiginpdiesie nedkdgp hERRIt APOUETE Welight pebeeritof i yolvent,
oxi dation zone 20 is maintained in the rang of from

aboumonppraferakboit:leasigaerys 80 weight paigent shthsysahesgnand
t
(pp Outt&%"f%g VLI PE ngmjt cérﬁr&qh%%of\/bﬂm i t?é?&nce

to a ppnmw, an refer ran
of fheing Wa2&0 to 3, 000 ppmw. V\hen brom ne |s present

th t f d t
100f br o netARR sAETs ek, Bk atBueEby afihdi Mono-
suc hbérBéf( Ifc%ld@ '?ﬁ@féﬁ'é@lﬁ/ 'c@ﬁteﬁﬁm@@f@ @@atﬂbntéténts' 6\=‘ benzoic

paseo the reactlon diumis nmaintained in
r angrecidantrmokiues thersof)an@ mikioies ef tb@@ep:pmpoumtsemth water.
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averthgaarfburittoflcoBalt pkdsent in the aromatic feedstock 10 to be such
that the concentration of cobalt in the liquid phase of the reaction
medium in the primary oxidation zone 20 is maintained in the range of
from about 300 to about 6,000 parts per million by weight (ppmw), more
preferably in the range of from about 700 to about 4,200 ppmw, and
most preferably in the range of from 1,200 to 3,000 ppmw. When
bromine is present in the catalyst system, it is preferred for the amount
of bromine present in the aromatic feedstock to be such that the
concentration of bromine in the liquid phase of the reaction medium is
maintained in the range of from about 300 to about 5,000 ppmw, more
preferably in the range of from about 600 to about 4,000 ppmw, and
most preferably in the range of from 900 to 3,000 ppmw. When
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taken at uni form 3-di nensi anal spaci ngs throughout a
certain volune. The weight ratio of cobalt to brom ne
(Co:Br) in the catal yst systemintroduced into the
primary oxidation zone 20 is preferably in the range
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preferably in the range of from about 5:1 to about 30:1, and most
preferably in the range of from 10:1 to 25:1.

The aromatic feedstock 10 introduced into the primary oxidation
zone 20 can include small quantities of compounds such as, for
example, meta-xylene, ortho-xylene, toluene, ethylbenzene, 4-
carboxybenzaldehyde (4-CBA), benzoic acid, para-toluic acid, para-
toluic aldehyde, alpha bromo para-toluic acid, isophthalic acid, phthalic
acid, trimellitic acid, polyaromatics, and/or suspended particulates.

Step (b) optionally comprises removing at least a portion of
oxidation byproducts from a crude carboxylic acid composition 30 in a
liquid displacement zone 40 to form a slurry composition 70.
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and a-brono-ptoluic acid. The solvent typically
conprises acetic acid, but can be any solvent that has
been previously nentioned. The crude carboxylic acid
conmposition 30 is produced by oxidizing in a primry
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conposition 30 conprises at |east one carboxylic acid.
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menti oned. Such aromatic carboxylic acids include
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nor esgivéitdhabhas besn pesvitligly edgritioned! ons.  Sui tabl e
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20 oxi degidon of paraxylene in the presence of suitable

iO)r(li/gﬁ: : 82’ Iﬁzafna%%g)%)girlegqtgq'};}ég iﬁve%rﬁgﬁd f.hréeé])}idé&font rhe%ctor can be
operated at temperatures between about 110°C to about 200°C; another
range is between about 140°C to about 170°C. Typically, the oxidizable
compound in the aromatic feedstock 10 is paraxylene, and the
25 carboxylic acid produced is terephthalic acid. In one embodiment of the
invention, the primary oxidation zone 20 comprises a bubble column.
Carboxylic acids include aromatic carboxylic acids produced via
controlled oxidation of an organic substrate or any carboxylic acid
produced by the oxidation of oxidizable compounds previously
30 mentioned. Such aromatic carboxylic acids include compounds with at
least one carboxylic acid group attached to a carbon atom that is part of
an aromatic ring, preferably having at least 6 carbon atoms, even more

preferably having only carbon atoms. Suitable examples of such
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conduit 30 is optionally fad to a |liquid displacenent
zone 40 capable of renmoving a portion of the liquid
contained in the crude carboxylic acid conposition 30
to produce the slurry conposition in conduit 70. In
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conprising .at | east one solid UIdS arator In an
onbdoe R laremﬁéeédveanth emheg@?ﬁnt heylivgntion, a portion

SeP/EARY aCiBBst?85% by weight of the liquid is removed. In another
embodiment of the invention, a portion means at least 45% by weight of
the liquid is removed. In another embodiment of the invention, a portion
means at least 55% by weight of the liquid is removed. In another
embodiment of the invention, a portion means at least 65% by weight of
the liquid is removed. In another embodiment of the invention, a portion
means at least 75% by weight of the liquid is removed. in another
embodiment of the invention, a portion means at least 85% by weight of
the liquid is removed. In another embodiment of the invention, a portion
can mean any part up to and including the whole by weight of the liquid

is removed.
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operated from about 1400C to about 1700C. The
solid-liquid separator can be operated at pressures up
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displacement zone 40 via line 50 to reslurry the crude carboxylic acid
composition 30 and form a slurry composition 70. The mother liquor 60

25 is withdrawn from liquid displacement zone 40 via line 60 and comprises
a solvent, typically acetic acid, catalyst, and at least one oxidation
byproduct(s). The mother liquor in line 60 may either be sentto a
process for separating impurities from oxidation solvent via lines not
shown or recycled to the catalyst system via lines not shown. One

30 technique for impurity removal from the mother liquor 60 commonly used
in the chemical processing industry is to draw out or "purge" some

portion of the recycle stream. Typically, the purge stream is simply
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reduced or elimnated by the enrichnent of a post

catal yst renoval conposition 200 with sel ected
conpounds. The enrichnment process results in these
compounds being carried out with the enriched
conpisposednf 2840Gf ecoridmicadlly patifiad banjédted do ivarious treatments

conposi tion 280, therefore greatly reduci r
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oxidation zone 80, and another liquid displacement zone 40 can be
located either after the staged oxidation zone 80 or after the
crystallization zone 120. There could be three liquid displacement zones
40 as shown in Figure 2 or any combination as shown in Figure 2.

Step (c) comprises optionally oxidizing the slurry composition 70
or a crude carboxylic acid composition 30 in a staged oxidation zone 80
to form a staged oxidation composition 110.

In one embodiment of the invention, the slurry composition 70 or
a crude carboxylic acid composition 30 is withdrawn via line 70 to a
staged oxidation zone 80 and can be heated to between about 140°C to
about 280°C. Another range is between about 160°C to about 240°C,



80 can conprise staged oxi dation reactor vessels in
series. When the carboxylic acid is terephthalic acid,
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reactor that can be heated2to between about 1400C to
about 2800C or between about 160C to about 240, or

bet ween about 1700C to about 2000C, or between about
1600C to about 2100C, and further oxidized with air or
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and can be fed to a
recrystallization or crystal growth and oxidation of impurities.

Additional air or molecular oxygen may be fed via conduit 106 to

the staged oxidation zone 80 in an amount necessary to oxidize at least
a portion of the partially oxidized products, such as, 4-
carboxybenzaldehyde (4-CBA) and p-toluic acid in the crude carboxylic
acid composition 30 or slurry composition 70 to the corresponding
carboxylic acid. Generally, at least 70% by weight of the 4-CBA is
converted to terephthalic acid in the staged oxidation zone 80.
Preferably, at least 80% by weight of the 4-CBA is converted to
terephthalic acid in the staged oxidation zone 80. Significant

concentrations of 4-carboxybenzaldehyde and p-toluic acid in the
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101 7 actor916e Velei pioer o mEPRRIS BT VP et e Metny
oxi dgrbihfifle Wily be Treaited, 38EEkaipldaby HtitErBRes ih batdiMi

a 8
fromthe staged_oxidation zone 80 is w thdrawn via
| i neoxidatioamunit.edhe effgasmyay alspibeapliosassehbefore the staged

coo 2Ai3eh.BrubBafbe B FTAEHHCER i Hnd Boin
1900fithdrafvey vimdinermi®t. al 1 i zed sl urryconposition 160,

preferably to a tenperature between about 140C to .
15about 18CPEP @h&omﬁeﬁpﬁ'@?@b‘l Wﬁ‘l@ﬂ@!”&éb@@“{rﬁl cyppesition

170 t i 1 int 1 :

o 1o gTHE FRUBIGOANE ko oE B4R L Bftaton
160. quypdrnlsiﬁd)ﬂ; 1 Ogn a ary?/tatliaiaiiérz eonasi :‘20 ity g@mn‘naasgés;tbuied slurry
o0 dimb S 807 Sl 8e AT EAioh shrs 25 Colrdes a
the l%éé@&%é/b@liéaaﬂﬁzé?. V§pb@ﬁr%ﬂﬂ&f‘l"f‘bﬂn‘)chéfélrgséaﬂiﬁ&ti&r?%ﬁéj|120

carboxylic a conposition 170 I's coo I'n a vesse
20t o tgan balcbpdanseshipeatdeasteonst celismsen 600 Gewrned ixsthe

PLS ]; %&gt%lg%aiiﬁ? %%ﬁgbgbggg)g)tighgllly?%ﬁe nS&EC’ch?m k%ﬁ('e "W@ndenser or
vapor product from the crystallization zone 120 can be recycled, or it can
be withdrawn or sent to an energy recovery device.

In addition, the crystallizer offgas is removed and can be routed to
25 a recovery system where the solvent is removed and crystallizer offgas
comprising VOCs may be treated, for example, by incineration in a
catalytic oxidation unit.
The staged oxidation composition 110 from the staged oxidation
zone 80 is withdrawn via line 110 and fed to a crystallization zone 120
30 comprising at least one crystallizer where it is cooled to a temperature

between about 110°C to about 190°C to form a crystallized slurry



recovering the terephthalic acid as a dry powder or
wet cake. Step (e) conprises optionally cooling the

wa@egosal7Bs zed sl urry conposition 160 or the strPgEUS2006/019329
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oxi dation conposition 110 @8 the slurry conposition 70
or the crude carboxylic acid conposition 30 in a
cooling zone 165 to forma cool ed carboxylic acid
conmposition 170. The crystallized slurry conposition

160compobitiont e prefsratdy twa tevppestiie batwekh aisoutlNa0°C to
slurry conposition 70 or the crude carboxylic acid

conpbst 1 B@ndsmesipreferablystidul g 598k do Bbsubhd0 Dol ed

or about THEIMEEAT YBE LR gligeRerS s R naeREn
or abret 208G withdraevia |ikRODED .t Dypieany, tthe cevhliged slurry

carboxylic acid conposition 170. |In another enbodi nent
of EARIPPREAII&MS thewr fed ditediv toAvessalang costgsbis formra

160 j ' OS it g .
LBl SRR AR o TR DA i i
conferephihalic 2@id, $hd edoled carlbmolic rgidzomapasifioartd0dsebeldd in
to a tenperature rangi ng from about 200C tq about 9CQ0C

to RoEsSEHE t&_B‘S?u%IaéﬁmﬁgWHTQzOfa%t?%Jté&%qurt‘ﬁ%% ﬁre&.ralglm to
S opPgut BIDECOTRRY SriphoepRdiabidds b aBiydes for°°

conmpasiviering tAd Gerephitadic Sicidr 43 aypovider of wed cakel he
crude carboxylic acid conposition 30 is fed to a

cool i ng SteR(Clamprisesstenatly caokincihe erystadized fiimy

fro : :

car gg@‘)?’lglgg'oﬁc [ %Igtrrr‘% %glé'g'eeldéégg%éﬁ Fém%ttﬁgrpgpn@g%ier%%w
of tbmpositient7or, thelwude gattalXyliz adidstampgsitiamB0O3mn ti cooling

L0 S MBS 31595 S AL SR RS sk B

conposi t irpa o?pstéﬁizé@%mg/ GorRPSsiticny 1601 tHE 3t

R 5894
to a tenperature rangi ng fromabout 10C to about 900C

t o tempositiencldd erdthealwox gompoaitiod Tdoppibei arude cantmxylic

o opPS oTRadidr 3k i test Bra bRYTH 291 b8 Anfiabaied 0 £°°
conpsifipéiz@iterhAgig fdiA about 6YC 6 BBest ﬂe’s@v}@:,?& #Mout BEC to

crude carboxylic acid conposition 30 is fed to a
cookbaygt 8@k oreboahf°C dobbdut 19%°Q enpleoutt20°€ toaatyiutd 60°C

O R e R Reia S0 bl B8 FShaBer ren

of BRfbJdIvERt biRe iklEhtiohy tHeablysERRedl dhifry coRIpRRitIohi 180 or

160 or the staged oxidation
the staged oxidation composition 110 or the slurry composition 70 or the
crude carboxylic acid composition 30 is fed to a cooling zone 165 and
cooled to a temperature ranging from about 20°C to about 90°C to form
the cooled carboxylic acid composition 170. In another embodiment of
the invention, the crystallized slurry composition 160 or the staged
oxidation composition 110 or the slurry composition 70 or the crude
carboxylic acid composition 30 is fed to a cooling zone 165 and cooled
to a temperature ranging from about 20°C to about 120°C to form the
cooled carboxylic acid composition 170. In another embodiment of the
invention, the crystallized slurry composition 160 or the staged oxidation

composition 110 or the slurry composition 70 or the crude carboxylic



conmposition 110 or the slurry conposition 70 or the
crude carboxylic acid conposition 30 is fed to a
we easiongyszone 165 and cooled to a tenperature PenysIg6/019329
from about 200C to about 4Q@@C to formthe cool ed
carboxylic acid conposition 170. In another enbodi nment
of the invention, a portion of the solvent is
optionally renmoved fromthe crystallized slurry
conmazid tomPodBon@0 ished ¢ agedling izdati 165 auiposed toa
110 or the slurry conp03|t|on 70 or the crude

car Beperatugg randingriient aba 185G\ tr kst §Ore tadarm the cooled
e BohIE KRPLGHpERIBANTY, 3ot RBa MR o fit,

any ipesrtionp th@c@etzhllizwl slghiry gomps@swml 60 ér {her dthged eridation
mean at |least 5%Db ght of the sglvent is renoved.

5n a&%mnw i@ sarwm@n%mﬂ 7O.Rr the pRide b4
nea%c"l"d %;Oﬂ)ﬁ%(ﬂié g (Qgtcoﬁ m@/%@néollG\Seéﬂd LSolE§TEY%Ed-

I n anot er e O the i1 nventron, a portiron can

nearteaiperatast ratfefihd fromealpdut 20°Cttheaksnit 6OPC tb Somme thevesbled
In anot her errbcgdl nent_of the invention, a portion can

mearFaspOXMis ACIGEoMBYsitien JiP- dn anethersrbadiment oE thgyed.
In R i, %@%@%d%luﬁ?%h{b\b‘%ﬂb‘n 0 &r Y §té§é‘d \‘ég ation

mean at | east y wel gh he solvent 1sr
10 | n aoonpesitienbb@onthe slufrytdeenpasitiort 7@ oy the poidei armrbowhm
t..85% i, ght th t
' e ARTRBRLER etk 481 Pioodlin 2R 388 Hiiaibd D Ban
nMeanefiperAard ra‘?@“ﬁ@ﬁo%é@&ﬁt 2 ClLiBeatstil UOPE tb?rorfn‘?tﬂ%’e&s’oled

fron1the crystallized slurry conposition 160 or
st aglaub@whdaqwbnompnpmenmmn 110 or the slurry
rbox I C aci

t { .
conbos t 1BrEnathe arBrditleh o R BiMiet £oten S agsayent s
15 any dﬁ@héll}k F@ﬂﬁvé@frbhﬁh@fdrystﬁweéw §@mb6§|t|§ﬁ|1‘6©r8r the
can be renbved by evaporation or ashi ng

r enBiagrfl oxidation gempogitigar! Waehm slwnﬁy aﬂasmértlon 70 or the

ey SPaRby it BolPoRldsion 30k ST S EREr RB 8 The
st eoled) cafoayihadie copipsitioni 17019k roaieeerabbdxdtdm oF theof
the i nvent| on I1n which a cool ed carboxylic acid

coniB¥entionn aPRstion can MeaTEaNY PArtddig andineliding the whelg. A
20 out ddd“rﬁén thR nhé%géﬁlgggﬁ%‘ﬁég&ﬁ%@qt pP iR 8QvehtnE réhd9E4. In

oxi dat 1 on zone

another embodiment of the invention, a portion can mean at least 10%
by weight of the solvent is removed. In another embodiment of the
invention, a portion can mean at least 25% by weight of the solvent is
removed. In another embodiment of the invention, a portion can mean at

25 least 50% by weight of the solvent is removed. In another embodiment
of the invention, a portion can mean at least 75% by weight of the
solvent is removed. In another embodiment of the invention, a portion
can mean at least 85% by weight of the solvent is removed. in another
embodiment of the invention, a portion can mean at least 90% by weight

30 of the solvent is removed from the crystallized slurry composition 160 or
the staged oxidation composition 110 or the slurry composition 70 or the

crude carboxylic acid composition 30.



crystallization zone 120 were all optional in this

enbodi nent of the invention. For exanple, other
w@r@seswes that produce a cool ed carboxylic acPdr/us2006/019329
conposition 170, or a crystallized slurry conposition
160, or a staged oxidation conposition 110, or a
slurry conposition 70, or a crude carboxylic acid
conposition 30 can be utilized. Such processes are
descri bedSolnehiSrepad\enican beSactoddflishéd 8amBBieans known in
5, 840, 965; _5, 877, 346; US 5, 527,957; and US 5,1 75, 355,
al | 19 afhi EA" examples e solve Gy be sempyed by &vapeestion or by
t hei 0 not
cont SN 564 Yo BykBing oRent ber bRr> 12 o6 shown
i n Fi gur dn3naingr @mbodinseritodtime inventien abothamotihy @ndfsolvent
produ0|n a cr sta Ilzed slurry conposition 160 can be

Suti I | Bre Yy as shown in Figure 4, any
process k@@w@, (taptﬁrbﬁgﬁ@,fep%a(agaha stdpd é)quaL@a 4% ) SFfE
carboxylic acid conposition or a s arry osition

70 diustmte gmbbodinenteating| myentm inephich @dcooiechgmoe(ytﬁ; acid

ot e AP B PrEflRBy o 1) Bl EE BetiuiiRicul Tt tne
cool iriid dishfacenmentaeing mmmstdglegrbﬂc?éh(ﬁﬂim{é 86 saritl the
| east one carboxylic acid, | east one solvent and at

10| eastrysiptization zpae 129%6@@%@9@%8& in iz epthegimerisofdhy
I
C ar Qﬂ?fé(rjmt'i 6|de)gefrﬁél' OU{?{% ggéé%gggﬁﬂat%roagx? Calpy! i ¢

capa ‘e of oXl ron of the

OXI obezbbk;dlccamﬂ)comnmsmm\nm,lsm cdystallxzeddslurmeompbmaon 160,
' [ tic acid, sol ven

| |
o eviiea SRgel Slfaichompasitan 4T cer s siatk Sambanijan 70, or a
t hateras c'@ﬁ%kyﬂé %Y:Io%’cﬁhiéo@ihéﬁ BOTRM b&hﬂwe% %éapw&c@sses

process that utilizes a cool ed car oxy Ic acid

15 conpareiddsenibeddn U patepts 5,87 31346; 61158, 63¢ir5,848,965;

or O] R RS2 G JROR BT a5 100 b aet e

oxi datbporaednssicférefcd iPtHir shtkbty tbthe mﬁlthaﬁney @o not
or a crude carboxylic acid composition 30 with a wash

f eeocomieadéﬁwaism%ﬁ%queahﬁrém i tiherefaref @@@hgwo i frigure 3,
cat aé érgg@@%%wﬁcﬁ the 80 cta?)ag%rcg? oﬁ@&ﬂéy{&g#q‘ﬁ ed slurry

liquo quor s ream
20 depl c&Implosa’trmm d60ean He otilieds tin ealmtb&Oasa;hdm in®&gure 4, any

cat al m)val sition 200. The cool ed
car 913?% kgwa '%ﬁvﬁpnggmpah'eloz‘mroévc'ag&%ésmar%er“c acid

composition 30 or a slurry composition 70 can be utilized
Generally, as depicted in Figure 5, any carboxylic acid

composition 214 can be used in step (f) provided the carboxylic acid

25 composition or cooled carboxylic acid composition 170 comprises at
least one carboxylic acid, at least one solvent and at least one catalyst.
The carboxylic acid comprises any carboxylic acid previously disclosed
or any carboxylic acid capable of being produced by the oxidation of the
oxidizable compounds previously disclosed. The solvent is typically

30 acetic acid, but can be any solvent previously disclosed. The catalyst is
any catalyst that has been previously disclosed. Figure 6 shows a
process that utilizes a cooled carboxylic acid composition 170 in step (f).



slurry conposition 160, or a staged oxidation
conposition 110 or a slurry conposition 70, or a crude
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wash feed 175 in the catal st renoval zone 180. In an
enbodi nent of the invention the cooled carboxylic acid
conposition 170 can be in the formor a dry powder,

wet cake, liquid or gas entrained |iquid, solid,
slurry, s“depgf)mnmrlse@rﬁmmtmra coeledgarbadicweish f eed

comETRBITE S dbd bRy T R C1St i e
160, oxidatidnsdcrgeskiton 440 iopa smm‘g@@htpio@moh_lm,@r shcraber ry
conposition 7 or a crude carboxylic acid conposition

0
30 iGarbeelis acid GamPPeiien A0 wibha viash teedrBifbard gptionally an
bor tén‘?f&r]ﬂfentt IF@echQﬁ@lirY 8k H@é{‘{g@ﬁv%i)?ér‘?éj 18016 '{)%r’gfg catalyst

car boxy I C acl conpositio orm
cat alghdiquoert88as wasidizgior istrea062, amopiioreaitegietedt of

the invention, the post _catalyst renpval, conposition .
200 LBRHAISAE MaUOT Sireas A30¢ aBH APOt SPIAINR remval amposition

and gt ionally, one or nore conpounds selected from
the group consisting of isophthalic acid, phthalic
aci d, trilhs coaled cadiakylitpdidoompesitiomdif oora arystallized

[ , hydr oxyh [ id i i b i j

and TuT,pOYREREERIBE PEa Taded SERES: rBHARLRAEAT opa sturry
| NV ejtinhSoitid R0 Pe1Sd chledarbbxylieBid cofpaRRRNt3001 offacted
conprises a carboxylic acid, solvent and optionally

one Wth ayrashderd JIRdB the catalysd rerrn@watmegﬂg%-pln an

con ’ : C : ] e

e mbodithert of SRR R dbied BT Beidhompogition 170
4- hymhndxey imethyfbtra oz @i drygoivtier4wét ealkes dighiakybdahentyrained
2,6-dic rngy nt hr aqui none, 4, 4'-di car bo>fgysti | bene,

2. 5,I|,g-ul » SPHGr Bw,chg%%pf combination thereof.

2,54 -t ffrf@\wEQPW%}ﬁd;ﬁglﬁth&%ﬁot%d%ﬁtﬂhﬁf%@%& REAFHARIIERLId

ne, 4,4'-dicarbox rmacet hy enzol c
aci dsonyaasitidny 87 @ xorraecygtalinezioilerna cothpositiomotho, prtacdtaged

id . -benzoic acid bronp-acetic acid,
o 1 OB AR ma R sAE PosficAy € as e

of tdarbdxytie RcidPBombbSitiBR B0 if A& crdlydt @8RG3kl zone 180 to
conposi tion 200 can be in the formof a dry powd

wet realeye apaitiop, of dbe getadist fiomytheicogjad. purfiess wggkylic acid
| S AP 4 RS SRR TER Bl cegon goo. 1
can arogmbbodienattyofthaimentiononthepdst chialysh remodaiceorhpesition
dri ez%ocggrggr)i(gelsi g carboxylic acid, solvent, catalyst, and optionalily, one or
more compounds selected from the group consisting of isophthalic acid,
phthalic acid, trimellitic acid, hydroxymethylbenzoic acid isomers,
hydroxybenzoic acid isomers, benzoic acid, and toluic acid isomers. In
another embodiment of the invention, the post catalyst removal
composition 200 comprises a carboxylic acid, solvent and optionally one
or more compounds selected from the group consisting of isophthalic
acid, phthalic acid, trimellitic acid, benzoic acid, 4-hydroxybenzoic acid,
4-hydroxymethylbenzoic acid, 4,4'-dicarboxybiphenyl,
2 ,6-dicarboxyanthraquinone, 4,4'-dicarboxystilbene,

2,5 4'-tricarboxybiphenyl, 2,5,4'-tricarboxybenzophenone,



acid conposition 280 to be described subsequently. A
portion of the catalyst is renoved via the catalyst

wo tals/old7gsior 185 and the wash |iquor 62 from t PeT/vsmeco329
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carboxylic acid conposition7170, or a crystallized
slurry conposition 160, or a staged oxidation
conposition 110 or a slurry conposition 70, or a crude
carboxylic acid conposition 30 to produce the post

cat diyslicareonypenzephgruyie, MoH- @mrbbaybergzilafqrm-ac%t

trat il t han 1000 . _Th .
o bR pec At i ar PRt bor G ap-toluic
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co ri ses at |east one sol vent, at |east one cataly
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previ SCT cata SyS
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any catal yst used.in an oxidation reaction o

ar oftfbodimeriaitie invenopdbe Rest ealplyst F@ﬁ?vﬂfcoﬂ'@)smon 200
i nvegt '(:8@1 r@e%&tdoﬂ%ﬁltl&rﬁ%ﬁ ahié t(‘); cﬁﬁ'ésﬁg dﬂéﬁgiatrﬂﬁxyhc

post catalyst conposi tion a catal yst
conaeidtaoampazitiar 28@ ssbe liascEHied pphsdyuamtiyght . | n

anot her enbo of t e, i nvention rtion | 1 hat
Sount ot RO SEine SatehRL isERiven \ia Thd Bt it 1bUST 185
cat ghy $te V@%ﬁ\h@;hoﬁemﬁ‘é‘hh tHeotoe8 c'éﬁ&ox'yllé @bﬁi d&ﬁposntlon 170,
concentration of |ess than 250 wei ght

ano@hercne&mlbaedrﬁlmrycqommmméﬁ& @rna sww@rqmdﬁilqrs t hat

o S eBL B OB OB Tl I g B oh PSR
congempobsitioAr300b predsce tranpdst qmatybyrenm\@mbonﬁ@embarzoo

range is less than 50 ppm by WGI%I | n yet othe
t anBaWNgEEA BKEhFIRIENIGHER A a38 BANGIO0HRP dstweight. The

g;‘t %t?é st hgﬁ‘ﬂfﬁﬁbr X ﬁfj_)&lb@g sagfénf %altﬁ?& %Ha%n?&@eﬁ

ess n-yet
r anggsrodubisc af tae yvash dxquen62 a:brrmnses dt desast oinersovepynat

i ght | th ht h
" ] Gpe Caratist v o Breet RS etaatBntyioipdiislie ferimecon
Of AbteitadRAhlY st cdrlbé Be Iéé‘%ﬂ@ﬁé ichtApst pTE@io\’J@@/*Hé‘s%ﬂgeé fiPthe

conpri ses conpositions that are capabl produci ng

t hecaladist systamy sin armtbe@embcdpwttofdhe mnpﬂewaiatylsycan

r eob T8 et Ta el R SRRt gt o 8B et pee

vappi andthar eflbsdireent dfrthemeldigion, a portion of catalyst is removed
when the post catalyst removal composition 200 has a catalyst
concentration of less than 500 ppm by weight. In another embodiment
of the invention, a portion is that amount of catalyst that is removed such
that the post catalyst removal composition 200 has a catalyst
concentration of less than 250 ppm by weight. In another embodiment
of the invention, a portion is that amount of catalyst that is removed such
that the post catalyst removal composition 200 has a catalyst
concentration of less than 75 ppm by weight. Another range is less than
50 ppm by weight. In yet other ranges, the catalyst concentration of the
post catalyst removal composition 200 is less than 20 ppm by weight or

less than 10 ppm by weight. In yet other ranges, the catalyst



enbodi nent of the invention, the wash feed 175 is
greater than 50% by wei ght water. In another

wenlsdioent of the i nvention, the wash feed 17BCT/ES2006/019329
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greater than 75% by wei ght 28ater. I n anot her
enbodi nent of the invention, the wash feed 175 is
greater than 90% by wei ght water. In another
enbodi ment of the invention, the wash feed 175 is

gr eaomcehtratiorb B%eby thvaa @Iplpma by wegight driessthtamet ppm by weight.
enbodi ne of .the invention,
gr ea‘%seiﬂ'sﬁ Qﬁr%ft}&%9'yﬁie?%er§@t'98nfneqf\§ tgﬁ g?tﬁb?once”traf'on of

e”b%‘ﬁl'dﬁﬁlksﬂfw th@%oh{ﬁb%md Pn, the wash feed 175 is

greater than 90% by wei ght soI vent. | n another
enbodi rrerﬂfhe)\fvaslrnéeedwﬂﬁconmnsebe:mmxjsitfcesdhaﬂﬁre capable of

ri ses a east qne sol vent, and
C oarodREng bne 6%t et sl B selsns T 20 brsladtisy ng
of kpsAessd. A &h ehibRithBAl bﬁhé%\?’ent%t 0 WasiReeeh 175 can be
trinmellitic acid, hydroxybenzoic acid isoners,

hy drib2yieEmniefladisvic Pt a sondensallervapos et agolution. & asoter

In eed-o

| BB Ubn fin S RARE Vs R Sy e
dri ageight Wwatey| il¢ aaoindr epbxatinenoof $R0ndesm sitslwash feed
subs u_entl I n anot her epbodi nent of the invention

t he MasiA 9*% gr ihan 3%y welghiwater dn apathes smbagdimenhgf the
opt ijniloh, He w‘é@ﬁ?eéﬂ“ﬁ % Qrt‘ﬁ%b%"/e%ﬁ/ QH\W&?L In
acl d,

group consisting of "1sopht I C acl
t ri raidthen embodidert yf thex inventigh bibeaedsh f@edd! ﬂ&lsrg?ester than

hyd d b d tol
o Uk BRF D08 Sk IR AT aerB S ETE O tedMusRb e
i's %élﬁé‘é@ ﬁ@‘é&gr&ﬁ@r@l@é}?‘?ﬁ% W‘grﬁfsowéﬁt AR%nother

catal yst renoval nposition 20 I'n anot her
enbmbegiment of Hr@ mMe@fmn dhe wash fred H7ﬁse@rqatsr than 90% by

ror Sreigfbsdhent” 38 s ol ifbiect 3F sBEHER L s 40 Teed
| SOp¥TBhedrnpriges &kt leabttcmé 6Ives, @ndtdéjtmﬁblly bt leadtoie
benzoi ¢ aci d, 4-hydroxybenzoi c aci

4- hyFOMBGHASk sfgiﬁ@@ﬁﬂ% hR DERUP aonsisting: efdieyFojshasigl |
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-trlcar
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et SRR NS ah s Eeaan (38 BRofies § 08 GPauEea.

g;g@m t hrf;sl %lgﬁeegﬂb%daé@médﬁédi dardnd/ e HaamiSosition
280 disclosed subsequently. In another embodiment of the invention the
wash feed 175 comprises at least one solvent, and optionally at least
one compound selected from the group consisting of isophthalic acid,
phthalic acid, trimellitic acid, hydroxymethylbenzoic acid isomers,
hydroxybenzoic acid isomers, benzoic acid, and toluic acid isomers and
wherein at least one of the compounds is enriched above the
concentration of the post catalyst removal composition 200. In another
embodiment of the invention, the wash feed 175 comprises at least one
solvent, and optionally, one or more compounds selected from the group
consisting of isophthalic acid, phthalic acid, trimellitic acid, benzoic

acid, 4-hydroxybenzoic acid, 4-hydroxymethylbenzoic acid,



In an enbodi nent of the invention the wash feed has a
tenperature ranging fromthe freezing point of the

waobogeni7st o about 90C, or about 5C to about 90PLT/@WE2006/019329
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about 5C to about 195C, or 2about 5C to about 100C or
the freezing point of the solvent to about 70C, or
about 5C to about 700C, or about 300C to about 700C,
or the freezing point of the solvent to about 300C In
an M'mﬁbamuxybifphehgl Rrordicartmoxybhéhragsinonaf 4 4'-r anges
om. ut 0.2 Y about 2 to about
nal %lﬂflb%"ez fg% %mquy%lphﬁn gt?og #-0.4 to about
% qncé\%seg/béhz%p}@n@hetm 42dQ>erl9c5 r@@ﬁ% pHeddheabout 3.

wash rati o” as used herein ans the total nass
of t41é -giesthoxybenzil fors-aceiebydpxybenzaic acidi t he post
cata r,enpva osition 200 o Ly salj.ds .
bas; A0Sty BRI et EBERESG et 2Ehprids tolfi afie bioipo-benzoic
| easdcideof-acetld 4id Op-Ssinaldehiy e Aindasicphtisanah) . of
contactlng t he coo| ed carboxylic acid conposition 170

or a crydnan embadimentaf the iyesiien dhe vesh feed hasteaged

SI ti.on. 70 o
or AChpRERERIRERlge Romia® Mong ablitsr SR e Bptin soc,
vas porizgriht 578 tb abRUPJORT, 6r Bt 506!t8lapdut i 95RY b about 5°C
conmposi ti on 200. For exanple, the catal yst renpval

zondo Bdout 406070 se thefieezing |p«bmt|afmhei sebpat @t alwoutd@Cc er

gen%@l Chg’agﬁ %ﬁ)ﬁéﬁgaéglﬂcétgﬁn@\é aC\A;g %illgt?bﬁ,tézr tlc')leifreezmg
Exanmpl apr e LRt Whodue et | med to. a rotary

um a vacuumbelt filter, a rotary
pressur e lhidrt @mbodlnﬁedtt(ﬁlth@i‘rﬁ@ﬁtloﬁml@b Washeéﬁcbl r@de%aﬁrom

pendibgie 022 ka0 o Rt - Enabaetd Byor Abaut 4o about
usefup W%&W'té‘ggom 1,%raat{lo%§bb5 U L6 %rggédﬁ 1 to

li quid separation devic€s, s a soli
centabioui §e 'Eitm“\fmismﬂiot‘ asgxsedr}’aaremaneaksethmiod:dﬂ mass bfthe

reslurriged nt in separ a 1 Xi n
[ ovish Bog Rl Ra R t06 Bostor The oot AL rs iy al
di | lHo'n%bé?tfldﬁEOG %ﬁtél ﬂ%dm%ttidéise St ages of cake
generation and subsequent reslurrying operated in a

count er chhe eatalyshegmeyal zenepl §ygoropriges sideasiponeaalid fquid

e B g o
composition 170 or a crystallized slurry composition 160, or a staged
oxidation composition 110 or a slurry composition 70, or a crude
carboxylic acid composition 30 with the wash feed 175 to produce a post
catalyst removal composition 200.

For example, the catalyst removal zone 180 comprises one solid

liquid separation device in which a post catalyst removal composition
200 is generated and then washed with a wash solvent. Examples
include, but are not limited to, a rotary vacuum drum filter, a vacuum belt
filter, a rotary pressure filter, a filter press, and a pressure leaf filter.
Solid liquid separation devices, which can generate a cake but do not
allow washing, are also useful when combined with a reslurry device.

Solid liquid separation devices, such as, a solid bowl centrifuge can be



to forma depleted enrichnment stream 230 and an
enri ched conposition 240; wherein the enriched

W@ 0080785 on 240 conpri ses one Oor nore COnNPOUNBET/US2006/019329
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sel ected fromthe group comnsisting of isophthalic

acid, phthalic acid, trinellitic acid,

hydr oxynet hyl benzoi ¢ acid i sonmers, hydroxybenzoic acid

i somers, benzoic acid, and toluic acid isoners and
wherused tatganesate aarkewhidhecaibhe sesldgisdswighmasheglvent in a

compori e OEE oAt RE pflueve e A7 LG, JVEERKG oy
i nVQmU'ti@noﬂbh&egﬁiré@Mim@@mstdfmk%ﬁbr@@@md 888 one

or nore conpounds sel ected fromthe group consisting
of iSsBSREUEN resheTYinNg pReraied i aspunter cprent fashionaci d,

it R T
2, 6-adnezusition 200 withca endctemert #ed 28(Ciardroaysdtiréezne 210
11 48 1R pERO st RBMent stedint 23 ang sevisherupositon
4,4'y ;We?@?ﬁ%ﬁﬁ)%iche& %m;gfi“sgtmgyﬁgd eéﬁﬁBﬁQéQPHe%?'n%rg

acet - hydr oxynet enzoi c r ono- p-tol ui c aci
br oroonoursiscsedettad frano e grastp eonsisting gf-isephibalitchgid,

and t ht hal dehygde. The term "enri,ched: neans that

o e d, TR e d ey i Sl i 50 B

Pl urildirdybinze i adid iBIMhers0PEAz0i0 BcRY) ¥indabRiic &¢idagdmers and
conveyance nentioned herein has a greater

condehrelt ablgast orm T the carmpeLns is@nvehed ébaysinel( s)

t harbo%%nﬁé’ci&%{tﬂé‘#&ét cAIFE TRty BPcbbsEn 200! ﬁi‘gﬁ&‘her
zone or plurality of enrichment zones, erein the

enr i erhbedimest b tha thyehticm rthe ieneishad corqueisitiome24bopapriges

or conpounds selected fromt roup consistjng of
t er éfilst PAMNPES geMpoun %sﬁﬁ%ﬁo%a,m@u@ ﬁ_ﬁf‘?'@t"g% P,

ben - . ‘ho i i Ir . 9 ind _

Py e e D e A e g & aci d
i sortedsoxyhienaoleoasithi phgdsdxyirsdingbenzalc aaidpoxysti | bene
i sonprs,tricarpoxybi | i,soner . ,

{11 R EROHERYB R R £ iR SRl raruBR) B dsphenone

| SOMRESrbosty b &NX D8 AZHcarS®EBishenyl, 2,5,4'-

f orm acet hydr oxybenzoi ¢ aci d i soners,

acettriegidpogyhenaapfiensanz iicdigarepxydbeneerhenone,

o DAL OB IRTRL e Reeealf ool o

pht hadettblydesxyinssthpibenzoio aeithtaletomo-p-toluic acid, bromo-benzoic
acid, bromo-acetic acid, p-tolualdehye and terephthaldehyde.

The term "enriched" means that primary outlet stream leaving an
enrichment zone or plurality of enrichment zones, or any zone, or any
conveyance mentioned herein has a greater concentration of any
selected enrichment compound(s) than the primary inlet stream going
into an enrichment zone or plurality of enrichment zones, wherein the
enrichment compound(s) comprises at least one compound or
compounds selected from the group consisting of terephthalic acid,
isophthalic acid, phthalic acid, benzene-tricarboxylic acid isomers,
benzoic acid, hydroxybenzoic acid isomers, hydroxymethylbenzoic acid

isomers, dicarboxybiphenyl isomers, dicarboxystilbene isomers,



enbodi nent of the invention, enrichment conpounds or

the enrichment feed 220 can al so include nononers,
weoeenspmyser s, additives, or any conpounds usefptT/62006/019329

maki ng pol yester or any combi nati on thereof. For

exanpl e, in an enbodi nrent of the invention depicted on

Figure la and 1b, the primary outlet streamis the

enriched conposition 240 and the primary inlet stream

I s ttheaosybipatayiisémeesTaNedrberytErsiophenoRd&onhérsan
enbodi nent of the invention, shown in Flgure 9, the

pr | P30 PHYReNZOPheRRNP dSaTerss SiasBagpDENgE ispmers, form-acet-
I ky%én%é% adid i décﬂﬁ ¥§é@ﬂ5&dr6>§;ﬂré{h@ﬁﬁéﬁzmc acid isomers,

conp st ti1’on pri mar et “stream
enr |a:bminoamlbm><ad:|d ascaned; diroamab&i@thic lamdabrcmbmﬂ:eluemld,
of

th t d t 10, .th
R L e eg9¢d BV Herasiin db Arodie 14
and dhBodhidRtiof tinhvehtieh ' &Bhihterit tenfiyureles the enrichment

carboxylic acid conposition 216. In other embodi ments
of tfaedi220a1an @0 indlede mqmnnérencomwmmaaddmhas orrany

prima ou r as_ a ter caonce .r tion of
Py s el G Ml Bofe Sl BF B9 RREHAA T Mefoes, For
| easdxamplemm, aroérrm;bdirﬁéﬁttoﬂtﬂe mwamnoﬁrde@iicté@@ﬁtlr@gﬁé 1a and
ppmw, or at |east 1000 ppnw, or at least 5 w% or at

10| eastb, the wrivgang ouiet steeain ivthaiengchad campesitien 240,anzthe
o Sty SRR e BRSO 208 o

conmmbwnmﬂmmmveuﬂbm cshewn Ind~igord Q,rthetprlma@tmmhetream

conpound s ectedfromthe r S|st|n
L er AR SFIROTIS oo itae §15 Giahs chesiaiized sy

enm&mmnéo%a ﬂwé‘ﬁe@gfysﬁunﬁét%tregﬁp?s‘)th% éfricfled

hydr oxybenzoi c acid iso dr oxynet hyl benzoi ¢ acid
15| somarbcpxydlpmid)etrgamwyh ansem’eo@mmt ohthminyentidometapicted

{11 B Hhe PENEE e TS ey is adig empgsition

| sorerss anditha phiparyikiet sirémES $he enriched carboxylic acid
f or m acet - hydroxyben20| c acid isoners,

acetayepeslere@h§l benzoic acid isoners, a-brono-toluic
acid isomers, \BroD: Qﬁ%aln‘?e o‘#th(%)fn‘?/gﬂflg\?%éﬁ%ﬁﬁé(ﬁj

t ol ual dehye i soners, coh I'sone
20 benZ'yehrlalh@ﬂ'rmbansmmrtBe pamiarpbuhat stedprhassogricger | N

t he anot her enb?dl ment of the invention, the
enr i OmMgeRAtration of any selected compound(s) as described previously by
at least 5 ppmw, or at least 10 ppmw, or at least 100 ppmw, or at least
1000 ppmw, or at least 5 wt%, or at least 10 wt%, or at least 25 wt%, or
at least 30 wt% or at least 50 wt% than the primary inlet stream, all
25 measured on a dry solid basis.

The enrichment feed 220 comprises compounds sufficient to
enrich at least one compound selected from the group consisting of
terephthalic acid, isophthalic acid, phthalic acid, benzene-tricarboxylic
acid isomers, benzoic acid, hydroxybenzoic acid isomers,

30 hydroxymethylbenzoic acid isomers, dicarboxybiphenyl isomers,
dicarboxystilbene isomers, tricarboxybiphenyl isomers,
tricarboxybenzophenone isomers, dicarboxybenzophenone isomers,

dicarboxybenzil isomers, form-acet-hydroxybenzoic acid isomers, acet-



feed 220 can al so include nononmers, co-nononers,
addi tives, or any conpounds useful for making
wW@elog@si76F or any conbi nation thereof. |n anotP€T/US2006/019329
enbodi nent of the invention2the enrichnment conmpounds
or enrichment feed 220 conprises one or nore conpounds
sel ected fromthe group consisting of fluorene
i soners, di phenyl nethane isoners, diphenyl ethane
I sonsidsoxymnethyibienrzeiceatic ispmdrse d-Somes-toluicxig iseeners,
saturated aromatic isoners include, but are not
| i niftreEnorienzaje PeiKe REMBOELEHE RFId: (olHRIdgh YA somers, benzyl

1, 4- : . . .
e S S8R, MRy SicBbsoiBr peidtaldenyde
conpsormess. ¢o tippandthes ehibadiment otherinverttianh éheesitichment
cat gl renoval co sition 200 as shown in Figure 7

5 cucHOPRIR0GHNEASe AT TIOTRIRSTS. PRt ERedddves, or'any
COMMQsphbdi fHHSAKBIGIABP M@y pOIYESE b GRF coftfiitaticH theeof. In
the dried carboxylic acid conposition” 280 descri bed

subsanpiken ¢mbodimerd adithe inyeppen itz enfichmeant corspagndsier

t he. di. ti f . ich f
EharPTicng e €L 228 sobbiegs Ll b E5 o0 s ipieg from
posttheréliy sbnsictimy af filesranessdrners, dfthanyt Mettigne isomers,
enri chment conpound(s) specified previously. For
10 exarfiPeeny péhatia iseRtasht ankeatupated GaameEc isaimelss Examples of

[im ; 4 s, : S

sol (It St s8R inciade, R ard L SRE fo thkidtpeane
shouwatbtweylipEaid add d-cytlahexdree dicartsdxyincideed 220

does not necessarily need tq be introduced into th

enr T chner SResrAmbodEe stine inenfich.dhg erviRament feed 220
enr i (imides @FHpSAHSCaRTBRNt t EQSUCHR Ppdst BatiNEI®ENRal

| ocations including, but not limted to, the

15 enr i esimposition 380 28Ghosewiat FBgurey? sunke tEB®N aldyy sglidsobasis the
< posiihetiborgodtiin 286 Shaibriaes S fias oS ifiyical tg the dried
Pr ocRFBERylRaRd Besmodrival 2a0edesdribet subEEalié st Te@re are no

reactive distillation as shown in U S Patent No.
2, ooerirt limiatioaa esifeeasithg conditionmotiherersichpanideed 220

0, Sfhef 5 gY8PREe? o ERELAS BRI  Bont catave
20 pat eehsoval eompositionrRO0r with e dnkivhmefiecampeunid(s) bpecified
o e bsh S oee ke SR T b
gg?gﬁ&%{\lﬁo ﬁ fé%kczél,g?gﬁf@gh%liﬁ@?%dsﬁ%ﬁe@é, S0RYNsAitidh, Daste, or
gas entrained solid or liquid.
It should be pointed out that the enrichment feed 220 does not
25 necessarily need to be introduced into the enrichment zone 210. As
shown in Figure 8, the enrichment feed 220 can be introduced in a
number of locations including, but not limited to, the enrichment zone
210, dewatering zone 250, drying zone 270, and in the polyester
processes, or more specifically PET processes. A variety of polyester
30 processes have been developed. Early efforts used reactive distillation
as shown in U.S. Patent No. 2,905,707 and reactive distillation with
ethylene glycol (“EG") vapor as reactants as shown in U.S. Patent No.

2,829,153 to produce PET: both of these patents are herein



herein incorporated by reference to the extent it does
not contradict statenent nmade herein. U S. Patent No.

wWe 203410786 di scl oses the use of | ower pressurerPdr/Op®06/019329
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bet ween reactors in a PET psocess, while U S. Patent

No. 3,385,881 discloses nultiple reactor stages within
one reactor shell, both of these patents are herein

i ncorporated by reference to the extent they do not
contimadpotatsd by eaneéncatbetheedént. th@h dsenadesintadicistatements

i nproved, to.so .prohl e i th eptrai pnent .

ol R heTRiA: Ml sliregioth bdve Peaf sieiicselagaian

ti My ditiemal BORES| &fthé ?@efdﬂ@hSas Swn IS, @%hpﬂek 4M10,316,
U.S. Patent Nos. 3,1 18, 843; 3,582, 244; 3,600, 137;

3, 64wraindncapesticd by refezem@tas@@ extentdsdeas not contradict
4,230.,818: .and 289. 8 I i herein

o SriEEns By pERIn. o PafenfNonidih, I aRtlRe] the use of
not |ewat predaie GlopkeigaREsn rﬂ@é’@oifseuh% PET proge§¥; While U.S.
process 400 as shown in Figure 8, the enri chment f eed

220 Fadentdo; 3,888 8¢dedisclasehmuliiple seaciakstages W|thm one
pr od 22O BhoP bR B hRES ndflsdisg Heneh hoirBblAGS b lefdlnce

ment can
nul to theeekienatheyndo not ednteadiot staltemmahadmhefumpé'heaé
one tinme or gr.adual l over ti Raw materjals for
ranSesnsWere ERaved I Eove arohlems WiHeRERHIYERIE Rlyggng.

t er gt by atidpl Heét-EPa‘stél” ?éé@%g'mﬁé’ NRESHUMISer of react rs,

conononers, cat al , itives. Monomer
co- moaedescmmmmeu 901Ratan’eNQ&t3 M1l 818438031582, 2]449&rﬂ ﬁ@@;,137

St op G EER BERbRE Sifio pPR 2R sl PR B rod 428895,

NDNGHTRSF WHicls AréTRBRYIE IncoRsOraeR] B Fafararitesto tRElexRsitehat they
especially poly C&et hyl ene terephthal ate) (PET),

co- 61 RRbfondadict siiemestemadedigieio- pol yest er - ani des.
It can bg, %@@Wp?@@#?dd)aé QhEQAYG R c(g‘&gn o‘rfrﬁér} g}ﬁﬁchment feed

intimte mXxin nononers or

cat aﬂzylsde(rs?]e &ﬁd{]drmbegml'thé pﬁﬁe\/ﬂahh ébét@ri%c?tigﬂhébaﬂﬁir& and/or
aci sotatte 0 not aveto e added to the

pol Phieen logations 'Br%% PEQCasspakhg enchiment fepe 226 canbe

prog o : :

producti on ob qﬁ@ﬁlg%ntsﬁé@c B%t ,6hllryn thlée%t(')%r}]e%wer atone
powdiens opg_@tobl,allyvetlechthe or sI urry, and which is

oL e el B FRRPERA T 55 BB e v

W t lzopBlyni@s§rom terephthalic acid (TPA) include monomers and co-
monomers, catalyst(s), and additives. Monomers and co-monomers
include, but are not limited to, diamines, diols, and diacids, etc.
Important commercial step-growth polymers which can be made using
TPA as a monomer or co-monomer include polyamides, polyesters,
especially poly(ethylene terephthalate) (PET), co-polyamides, co-
polyesters, and co-polyester-amides. |t can be advantageous to
introduce and achieve intimate mixing of the monomers or co-
monomers, catalyst(s) and/or additives with the terephthalic acid, so that
they do not have to be added to the polymerization process separately
from the TPA. A process has been invented that allows for the

production of terephthalic acid, in the form of powder, paste, wet cake,



m xing with TPA so as to obviate the need for separate
addition of the materials in the PET manufacturing

w@r@seswss The foll owi ng description will be girenubmne/019329
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PET, but can be extended imn4a straight-forward manner

to other step-growth polyners and copol ynmers nade

usi ng TPA. The manufacture of PET involves the
esterification of terephthalic acid with ethyl ene

gl yoolsjurfyg ramet winich s earigherbwith mertairmmdnomers or co-monomers,

ﬁ?g%{:%ié]gﬁgﬂat 0% %@qi{i\?és;nn s pé“@c%egéja g%%&%b&{q\g}“ﬁﬁ%hatte
Pr OGRIRFIGNGitR T AAEP b $8 bboRtMHELRe SRt brisdphakste LRMdMESthe

fibers, filns, containers, and other articles. Certain
mononategalsrindbe bnlomansifacturing petoess. and/ or addi ti ves
can al so be used. The npbst common co-nbnoners, besi de
et hyl ene glycol (EG, are isophthalic acid (1PA or

Pl A) and Thelonb@ir@stiorptioandll bé Gitdy for FIET /B tcaggmon

catal ysts for PET manufacture are antinony and

ti t &iendeddad straigbt-ipsward mannento athelisiri-grawtbipabamers

i nclude b t s .

comicopdtimalsmAnk ueldB YRR, he PRABRRAIALET PET invoives the

?olhyeit@rliﬁeaﬁb_n ?jof terdphthatis acwwm/i)tmetmmrg gbodl, $oatatiorzefrs
thermal, oxidative, , etc.), .cou .or .

ChaPrOBAlY@Iod e RYAPRISRSAISELLD ot PEJaNiES & melesulasweioht

roditi p .

Col figIFERoudh KT e ineAlel XARR. QTR Rlyr ey icRLaghg dnd

ac etapiptiedtjarewbishveaieckidelnfatiogs,, fikeyefilss, contadheye, and

formation.of djethylene aglycol DEG anti st at sl

0" Bhe fitles LELA FBRaMerE B shamonamert. cildlisis) Hncfor

tit Hiditivedi can 8180 dediseidneThd MosEESMaRATEd- nfdrfomers, beside

anti -foggi ng/cg?ent s, optical brighteners, etc.

Th

i nt edanlene ghvest (Gyare dsanrbiioatisr 2cd oy BHA)INd and or

ﬁgg'd: gl\é)?%?(%ﬁeéimtﬁgﬁél%ﬁDMgr Tﬁgﬁ&ﬁ'cﬁhﬁnéﬁ c%téq%sl:t?}or PET
g process ‘separate fromthe addition 0O

TPA.milavfeekire aré antimobg addvitahiageoAdditioces asefdlircthe
i.e. prior to the PET

certain additive jth the TPA, ..

man FRZRITAFIURS _Oﬁ P%é_ﬁm@gmd@s Butams 9} lEdtachive REPSPNGHR

e PR, e Sifhrane SXasn RATERIR, W bR gy

addinodierse antibddantsrardustatiilizens (tmered; @tigatives ddV vatch),

A AR R S RA T

TPA mBdifiéRs sUEh B8, fr@R8niple WHtalled-bRlinated sulfo-isophthalic
acid, acetaldehyde reducing agents, acetaldehyde scavengers, buffers,
agents to reduce formation of diethylene glycol (DEG), antistats, slip or
anti-block agents, barrier modifiers, nucleators, titanium dioxide and
other fillers/opacifiers, anti-fogging agents, optical brighteners, etc. The
introduction of such co-monomers, catalyst(s), and/or additives is
typically at various points in the PET manufacturing process separate
from the addition of TPA. However, it can be advantageous to introduce
certain additives with the TPA, i.e. prior to the PET manufacturing
process, especially co-monomers, such as, isophthalic acid and dyes or
colorants which are thermally stable. Thus, co-monomers, catalyst(s),

and additives can be introduced and intimately mixed with thelTPA



intimate introduction of additive(s) can be achi eved
i nclude addition at the solid |iquid separation device

wo esosiogsarsmt i ng t he TPA cake, at any dryi ng equP@IER2006/019329
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at or in any conveyance line or process pipeline, and
prior to shipping the TPA product in any contai ner.

Thus, the TPA product in any form whether dry solids
(with residual water or acetic acid), wet cake (with
sonmeduringuihe Ti2A enanufactweing amotessomattid, than dsioing the lRET

di ol _or r aste (with sang

1 By BRI s fspPoTE, b Tadiang stits i anch the
or  CiftifRe® tfoduefioMoX hHaBse s)%nf’deuédh)(e\(éﬁ fnBlueR! £dditid at
nmet hanol, or EG or sone ot di ol or co-nonomer, or

m xttlbeesgjld ligaisl $rpasation Hemlcpﬁmrolsola@ngébe i ﬂ?Apgake at any

e i Eedal 56 ek B it e biEhs hilBipe, and

can misrto shippiny tHOTRA frodottihengraowitaihbr. ZTPHu§|tHéFDPA
conmposition 160 to the dried carboxylic acid

coprf@ﬁtJPHﬁ azydormnwhﬁmer&%%i%fwl horesidual watener agetic
s piqyy, drd d Re'MH %ﬁ&nﬁ,lﬁaw@f 'o?mﬁén ' BPESE Si¥ome

be conducte I'C acld conp P
an eo:thend@dioenmmdmmner mmmxﬁm:és)t weppadiec(evranscanelhqb@d

b | t 216. Th h t feed
250 WA OBPITBEOL Y R anpoRTR el & - grogomer; of
SUbSﬁﬁéﬁﬂ’@’sb YordiFey Gﬁlﬁﬁwaﬂ_é]eb?n@’tﬁ‘aﬁtﬁ o B6t 8F ‘SSHT% &Rer diol or

the carboxylic acid conmposition other thah t
car besxfnanemgsi ar Uwﬁpm)wambemncba@pneem Lase:mr BbXyl i c

aci sol vent, and optionally a catalyst In
i el

anot ment of the invention the car boxyl i c

aci d conpasdaddition, Figureed Hegidis ihaptHedsircHentdeb8220 can be
carboxyllc acid COﬂROSItIOh 280. It should al so be
A

poi nhtfaduerd and enrishmest ﬁ@m oga Rt aryroigk fremethe crystallized

| nelhird BontddiBA 1 G ERE drRlCeABB DAl Bofifti RN 280.

renoval ” zon can O onhe zone

conpri si nnathet eaﬁiodonent@f%hemudwmibnaspmmdié@ freFigues HO.
s shown in Figure 11. There are no speci al

f
i BB manC baseSs prd BeandLEd 9158 Corhen e e |
has SrgoREsH 212 §H'et>@éﬂoﬁed éhﬁd?fnﬁ{rﬂ z*oh% PeHlo HRRLYSh

renmoval conposition 200. For exanple, the enrichnment
f eecermittiedanarbexyicsasid dompasisinn 24 6s| e qnnd‘trpaxsft fe,ed 220 can
sol i dsmpﬁ OeI grtu'/ 88m%ros%%% perg\tngaélg%q su'bgequer%[ 5’ sclosed There
are no limitations on the carboxylic acid composition other than the
carboxylic acid composition 214 comprises a carboxylic acid, optional
solvent, and optionally a catalyst. In another embodiment of the
invention the carboxylic acid composition can be used to produce the
dried carboxylic acid composition 280.
It should also be pointed out that in another embodiment of the
invention, the enrichment zone 210 and the catalyst removal zone 180
can be combined into one zone comprising at least one device that
accomplishes both functions as shown in Figure 11.
There are no special limitations for the enrichment feed 220 other
than it has a composition suitable to enrich the post catalyst removal

composition 200. For example, the enrichment feed 220 can be a solid,



In an enbodi ment of the invention, the enrichnment feed
220 conprises conpositions capable of making the dried
we@asisoxyss c aci d cake conposition 280. |n anot P€T/US2006/019329

enbodi nent of the inventions the enrichnment feed 220
are only solids and are added at one point or

t hr oughout the process to produce the dried carboxylic
acid cake conposition 280. Figures 12, 13, 14 and 15

i 11 ustvaghea ehang rEbsalitopsdlidsf sélndon @vgakismraafemc?}ad P Bolid.
an enrichment feed 220 can be obtai ned and how t he i
enr i IBrfeambedisaentaf the inMentipacte sirishgrentiees 280 comprises

In Fi : i.chy f

ar e GpoIS cavanig b nind the A ERTORRERLCGREL D),

t he mpc@hmeBOemdeaa)tr@Z@mimmdment akihe ihvemicn, dae | ety
5ot SRS G TR DA PO or

di f fiaridhdivisd Eﬂiceggrtéfglrodmﬁz tﬂbf(fr%rdeégrbéﬂmcté&@ cak%

points in the process the enrichnment feed 22
can ¢ampasition 2B0one tine, intermittently, or gradually

t hr oughout. t he 0 i |lustrat

enbod nenti9Bes Fe FhIE i 38 Bfishidie ant BriiimeRl i e
220 jgasntish abcswmgerd)w ah eln?l@ﬁinefmt RSt 220 cah blehsbtained and
catalyst rich liquor 185 is fed to a cooling and/or

10 conclow the peﬂcfzraﬁet foed 320 igaritized thraugb fte REqagssd In Figures
t t
ot P L1 OB A ROl 37 ORI GRS boam 220
concEmslisito instrateehddihel enriobimentdéded(sy 220 ltah bentaken from a

concentrated catal yst rich stream 31Q can
sol 1 YRIIGHA QG PORTORP GHODERAYCEEN e?aﬂq@v@a&a S(<iran have

or t\#é?létgt)f HifRr&Mopidsticies, aRtdight Hy%%’a’l &< ARddiferent

an extraction solvent stream323°s fed to an
15 ext radditiom peinteirgthe procgemehAlsbethe emczhnysmt feed 226t cardve

t . | .et t I f
e SreEal AR o TRl oo el Bass.
st ream 33gigufe I 8HlustratessGhe EnbodithenteiABakveHlion on how an
zone( SLS Zong%e@%eneratl ng a wet cake stream 340 and

was henriciumasnt g0 32 be obfgines. A least iveportipg wh they aatalyst

v o 188 4o R85 A opfaf L3 296 10"
20 st r eganedafe aannb@wtsaied netheh Bquusrasirezim B1Dtagid @solvent stream
pr od 10{3 SH%/fer to enrich theproduct streamvmth at

Peast \GesH seivenhEereeYRldnthe gpolingsangpr egneentration zone

300 is achieved such that the concentrated catalyst rich stream 310 can

have a % solids ranging from 10% by weight to 45% by weight.

25 A portion of the concentrated mother liquor stream 310 and an
extraction solvent stream 323 is fed to an extraction zone 320 to
generate a catalyst rich stream 324 and a catalyst depleted stream 350.
The balance of the concentrated mother liquor stream 310 and a wash
stream 331 is fed to a solid-liquid separation zone(SLS Zone),

30 generating a wet cake stream 340 and wash liquor stream 332,
comprising mother liquor and wash liquor. The wet cake stream 340 can
be used as an enrichment feed 220 and a portion of the wet cake stream

340 can be sent to the product filter or product dryer to enrich the



stream 340. Alternatively, a portion of the wet cake
stream 340 and a portion of catal yst depleted stream

wea@soaTshe fed to an optional m x zone where POEUS2W06/019329
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streans are mxed formng am enrichnment feed 220 and a
portion of this streamcan be sent to a product filter
or product dryer to enrich the product streamw th at

| east a portion of the contents of enrichment feed
220.protectssttasan withratdeas Bporticamiithe esntentd efidte weiecake

t t h t ' I 323 dinth
oxt rtdh 38Roa et riTp T e 4L FaRR shPat $4Q gnd a
i Ni gBrE6n bR Bari depRie®EHAANC3SPENEBE f8H 36 ah\dfliohBI mix
t he ‘aqueous fraction. Additionally, the extraction

sol \zome 8here ihegwersireains aenmixasoionapican genchment feed 220

oxt 1101 & PRI B CROR A RO ST 4n A eb e, Bl ey
usefdiyertceerfich he@roalistydtraae@vathest. ledstrd petioardfithe contents

n- propyl acetate (n-PA), isopropyl acetate, isobutyl
acetoftericoment fggd 288t at e, ethyl acetate and n-butyl

acetate, ‘Eﬂé Boteligy Dse 350 8{)@in§8§ Hﬂle%gﬁéﬂ%réixﬁ*actor. The

sol vents having an appropria ensi
suf fextrastibhsolvant 32BIused ip theeximagtonssould deusidbtastiaiy

- | } | . t at i I at .
oy e Atk T uie Jo Btrars Sod ot of R SouBRGURSOesin
wat Qhesaaul@auhlf.ta)cﬁoﬁx oRlditRiMal 2R xBREoR 8BRENDB23 A

their ability to remove the remaining acetic acid as
wel | preterablyrarbazeatrapio agant whichiserves tosagsisiraolvent recovery

' i oOn. be eff d i.
ol JEoD Bl eaftRt bR RiE HaR el oS iany
sol igdfulpfe QRIS Cefalle) tacatdtes, ftculdep ansiopyl afethieen-PA),
extractor feed conposition. Space velocities of the

contiPRRI@PYERERIAlS IaRstd RCrtRie cFe vyt aretpte, atlyd acetate and
Lo B Bobrd st OLbRARL e ATk A aE elferiRtuing

sol vanapprogriatd dawsityr aricba aofficterdYA6ntwilidyppdin? HHY, alss be

about 400C to aboyt 60 can,  be used. Figures 12, 13,
and USEdh BIER SR RYIBRe SBipyhasRialt ait SR ARt are

e BRGSO NS R IaAA 590 A b xcaten
conpadesitiogia kelta\ion, sindribeic abbityytot reanavef et redihiag acetic acid
g;'r %@g’pﬁ)éis aér&%’&n%‘&”oerg%r%c%'ﬁﬁhﬁéé ﬁ’gmath%réjc?ueeous mixture.

The extraction can be effected using solvent ratios from about 1to
about 4 parts by weight solvent per part of extractor feed depending on
the extractor feed composition. Space velocities of the combined feeds
to the extractor generally range from 1 to about 3 hr”'. Although the
extraction can be done at ambient temperature and pressure, heating
the solvent and extractor to about 30°C to about 70°C, or about 40°C to
about 60°C, can be used.

Figures 12, 13, and 14 illustrate one embodiment of the invention
showing how an enrichment feed 220 can be utilized throughout the
process. Aromatic feed stock 10 comprising reactants and catalyst are
fed to the primary oxidation zone 20 generating a crude carboxylic acid

composition 30. The crude carboxylic acid composition 30 and a solvent



conposition 30. The crude carboxylic acid conposition
30 and a solventstream 50 are fed to liquid

waolteploaresrent zone 40 to achieve a partial sol PeDNUSBNEPI9329
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exchanging a portion of thesoxidation solvent present
in stream 30 with pure solvent generating a displaced
sol vent stream 60 and a slurry conposition stream 70.
The slurry conposition 70 and a gas stream contai ni ng
oxy gineafirDb0 are fédetd liquid displaymonenti zdaiel 4hiczactde®® atpartial
generate a staged oxidation conpositjon 110, The .
o 25l €Dk PUEP R 0ApG! PPBRN E10 S eIz teBipben Drsetin
101 setinf 80l with gkl stiecht YehBATRE AlspRRA dilbritQtream 60

achieve a partial solvent swap éxchangi ng a portion of

t he angi alaluryrcasapasiiion pireamt0.i The skirgt carepositivn d0iand a
conposi tion 110 w.th pure ven nerating a, ..

o s BB ir i FoRating cBlien 366 58 e L8 shdetlafieatiopgone 80
st ag@ gensirAatd stAgeQ BRRIBIbh @BNipdsitioN Y1 POFhe $RAYRNbXidation
swap staged oxi dation conposition 115 is fed to a

cr ysoamastian b apde salverstieam 101 age fed/ta alinviged

sl urg i 1] : : ' I .

e RIS 48 [SANLP ARG sy5pl ¥Eancing -
str qmm(;drﬂaf thehexidatjst %lVémqﬂesér?ﬁinghg gtc’)agmii ?Xid@tim ream
160 and an.optjonal enrichnent fee is fed to a
cooﬁoaff@o%&wdo HEaihatize sobgat aen%r_atlssm'ﬁelageﬂoso?vent stream
COMARD! AHPA polst Eé’l%l%t@mwgtag%d%&d%%'c b8&tibe115. The

solvent stream 163 is generated. The cool ed carboxylic
aci gost aplyeint swap $EYedoxidation eaudpasiton 4ld iafedpa aonal

enri chr{elgt feed 22 Qre fed.to a c%%/dst renoval zone
180 T¥'GUrYq €0 88 9e05IAINgR CEfRIART YUY SoMRasifion
200,stkd¥n a802ah DptibhalhsdVéit UapdBsiream 21, Waehah bpti®ial liquid
62, and a depleted enrichnent feed 230. The post

cat &ojuent staeal 22 ohpe sTistallizet slury\egmeesitiem ftrgame‘eﬁﬂ and
201 ' i .
opt iag n%ﬂ 45 rﬂ\? Qﬁ%ﬁ @Wagﬁ{pfeg%g #@%&g{’ 65 gg:r?é ﬁﬁ@ %bges%wa p\ﬁ/ﬁer%na

sol weoted carboxylitOacid @oehgositionssitasantl 79vmel &0 optichdlioxitdation
206. The post solvent swap capposition 206 and an

enr isOhaRh streary183 s generpied. t harodad icarrRMIC A6tk 210

to _ . . L hblb

5o r ST RrRTTC R hERR fo i PEN fn BrliEnaCiteTeed 220
enr iareded tmapatalystormial z2onk 480 dpgevermte arpast loaktatyst

fee

oA G SoRaEb R 200, R A0t HSIRAGH! i A Ao o
62, and a depleted enrichment feed 230. The post catalyst removal
composition 200, swap solvent stream 201, and an optional enrichment
fee 220 are fed to an optional solvent swap zone 205 to generate a
swap solvent liquor 202, and post solvent swap composition 206. The
post solvent swap composition 206 and an enrichment feed 220 are fed
to an enrichment zone 210 to generate an enriched carboxylic acid
composition Stream 240 and a depleted enrichment feed 230. The
enriched composition 240 and an optional enrichment feed 220 are fed
to an optional dewatering zone 250 to generate a dewatered carboxylic
acid compaosition 260.
The catalyst removal zone 180, solvent swap zone 205,

enrichment zone 210, dewatering zone 250, and optionally the drying



The catal yst renoval zone 180, solvent swap zone 205,

enri chnment zone 210, dewatering zone 250, and
wopdosoneissy t he dryi ngzone 270 can be achi evedp¢TU82006/019329

single solid liquid separatsbon device, preferably a

conti nuous pressure or vacuumfilter, and nost

preferably a vacuumbelt filter. A continuous pressure

drumfilter or a rotary vacuumdrumfilter can also be

us e czonEh27 tleava berasthiesedi in iaesingbr&nﬁiﬁqumd aeparation device,

conpos and an optional enri nent eed 2

o o HELPreB 4 S PTaS e ey BT o Ag Fa pESTgrably 2

dry wbuuehBeit GREM 0X ¥bhEn@si Hp e8RS Hiune Ailtdser @P&aﬁy vacuum
sol vent vapor stream 275. |In another enbodi nment of” the

i nveditnofilfertans @lae berissst Thedewaredepriched cariaylic acid

5 2 mmecihbedtidh 28k chnd, OB pRErE iRt 1k 228 B eq spyan
conmsptml dB/fiey zome 270dagehbate a&ﬂklﬁnrichéd cérlei¥ic acid
I n _anot her enbodi nent of e invention, the

enr i %crmﬁ%lﬂ%aaﬂ 29d aselenkapaisiream A78. quantity

greater t h?%;ﬁ't gt@#cﬁﬁ{g

the i nven??%hr?%et’@h%%gﬁgll nerﬂtﬁkf V%BB@E) th r! ses n\;[va ed 220
in a:cqnpnﬂestwatyremﬁexu%h&ngr@%%rﬂham@%by nglalnm laaother
enbodi t of 1nventio t he r enoval

10 conePoronets el M i Sllomdhe i ioahaed Somaregs water
t enpif aagthlérﬂlty Breate MR m%ﬂ)?qﬁélgﬁPQEatn@tﬁé}%rﬁb&ﬁﬁié?ﬂ of the

poi nt t he” enri chnment I n anot her
embodvertian, the endachmeshiced 220 crmpdses watel lgxaquamibwgreater

¢ ermap e oF reiSh i anbiter BB iBRE of R cR!
poi nénrivhnidrtt fead 2R0anipriseedvatéPin & uan ater than 99% by
errbodl nment of the invention, the post catal yst renoval

15 conp#8ight.-on 200 enters the enri chment zone 210 at a

t enper at “l%eadéﬁh& érﬁB nt%?% n%@ﬂﬁbﬁ oth@ e ég%t%/sl't '?erpoval

anot her enbodi nent o |nven I on,
r errmmhpm’rmozoo mter@(me ennehmehhaorwzrl 0 Iatrertbnmatu?é.m a
tenperature (b]n a {B(a??fgg of about 0C to 100C. O her

rang"@é‘gﬁr% apEYE2QQintor 972 peint gh thererrighimenrifeed 220. In
{ hana JARGComBBAINTIN FHHE HychBR, L HRP Bt SeffovhPast

one I'ce sufficient to provi a 'suffcient anount
20 of cecomhpatition 260 leetevséhe ehackementhoma210 at a temperature in a
range of about 100°C to the freezing point of the enrichment feed 220. In
another embodiment of the invention, the post catalyst removal
composition 200 enters the enrichment zone 210 at a temperature in a
range of about 200°C to about 0°C In another embodiment of the
25 invention, the post catalyst removal composition 200 enters the
enrichment zone 210 at a temperature in a range of about 0°C to
100°C. Other ranges are less than 100°C to 20°C; and 40°C to less
than 100°C.
The enrichment zone 210 comprises at least one device sufficient
30 to provide a sufficient amount of contact time between the enrichment
feed 220 and the post catalyst removal composition 200 to allow for at

least one compound selected from the group consisting of benzoic acid,



feed 220 and the post catal yst renoval conposition 200
to allow for at |east one conpound selected fromthe

w@easpieensi sti ng of benzoi c acid,isophthalic PCT/US2006/019329
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phthalic acid, trinellitic4acid, hydroxybenzoic acid

i somers, hydroxynet hyl benzoic acid isomers, and toluic
acid isoners to be enriched. In another enbodi nent of
the invention, the enrichnent zone 210 or extended

enr isoipimtheliczmid, ghtBalivomgid | tsieseliiticdsid cleydrbaybenznid aed a

e ISR, MR YA £ PGS Bl acid isomers to
conpasdrricABd 249 afbtHeRRodimentst theGRVBRRIT, itgd eﬁﬂiéhﬁm@nt

al | ow nmononers, co-nononers, additives, qnd ot her
congon®d@d Ourendgndad emichmeironiedi beomppriges aaleyiaedhbt

ich | t he i ment .of the i tion,,th
onr PERtes & RyRRR EmE R o iRl Binel B Dt shindht
CONMpidbaRd Be peStSIataINst reentveR coripesition 20006t EdiBogyIRMTId
conslstlngi of a belt filter, pressure filter, rotary

pr e §8PesHioN: 244 tocallew Mongeers serbIanasnersdafdigves|angsother
d h
conpOmpRules bsghl F A Bl PoPBALBLRIS o B RkNed. In

| N anotHee renendatithieneof thefintvdreion) wes ehdchmehezens 'thlledl
conposition 240 on. a dr ol i ds, basi s enconpasses a

o BREeE RS AITENY 4O R 1 AR oo QTedee golected
car i ' i d '
R A ot R S A
sub$iguernirifuges capablelof atdingreslidalandoyrpwsishistreanasuch as

e AR R R S B SRR g e

cl ai ms i h BAGINGF embbdRrABhOYf thelihdntioh, theleMricidd gimposition
e

basis. Step (h) conprises optionally dewatering t
enr 28R @ Eppelids kasipancompasshsalt pessiglezemabipgtionsof

200 0 RESHRNS A e BAtd CaRBUG B SAD 230 deSBuneg,

i n sbbsequentVhe titie Widokydung. DBsslids basis Wl ke wesaitest
renoval conposition 260 having a

ﬁgféPEgéﬁh%ﬁ®éﬂﬂm6fﬁ3QQ§¥r-han 25 % by wei ght noi sture.
Curen, o PR TS AR £ 58 LI B8 o
| esdestriedsultisequentihin thei disclosurel. Allyeeasurenients and claims
enb?ndéag%na}\reqfn ptp?ﬁebil r\}vve(?g ttioonnéx d%?sotldesr li)gsqs_can be
Step (h) comprises optionally dewatering the enriched
composition 240 in a dewatering zone 250 to form a dewatered post
catalyst removal composition 260.
The dewatering can be conducted by any means know in the art.
The dewatering results in the dewatered post catalyst removal
composition 260 having a moisture content of less than 25 % by weight
moisture. Other moisture content ranges are less than 15% by weight
moisture or less than 10% by weight moisture or less than 5% by weight
moisture. In yet another embodiment of the invention, dewatering can be
accomplished through the use of mostly mechanical means for drying
and wherein the majority of the drying is not accomplished through

evaporation. Majority as used herein means greater than 50%.



acconpl i shed through the use of nostly nechani cal
means for drying and wherein the majority of the

walegosng78s not acconpli shed through evaporati oPCT/US2006/019329
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Majority as used herein neamns greater than 50% Step
(i) conprises filtering and optionally drying the

enri ched conposition 240 or the dewatered post

catal yst renoval conposition 260 in a filtration and
dryi ng zdtepZi)Canepnisssditeriagzomd optionafly dngng dhe entiched

postccenben i 2485157 BRBRIseR FOSHOSY S S BRYaaRasiton
dri esbERr P amatbh 2Rl aiymg%?fé 370D ABRovd B dHidH 6PES salvent

conposition 240 or thé dewatered post catalyst renobva
conpeyhithe engeloed somipostiond4x onietdawvatered hostraatalgste

210 or_ the dewateri one 250 and . fed tqg a filtration
o AmAVAE cOBHBS B0k A0 R f e B wisd cobcalit ath
I nvesimeakitiéh286i | trati on cake goes through an initial

sol vent renoval step, is then rinsed with acid wash to
renove reBiqigariched epppesition @40msrihe slewsieradspess eatalyst

agai r%nWa?ESmBS%ﬁ.’i?n%ist\lﬁt S h fhe gﬂﬁgﬂﬁghpﬁ’orﬁoﬁl% or

270 conprisesta east one hE’?yer and “can
ac cdhpldesvatelrityy zamy 250 ams fied dova filtratidve aadtdriingtzons 270.

capabl e of evaporatjng .at |east 10% of the volatiles
remai ni naniorFet %@[’Pij\”ﬂ%}t Qfé}i’(%'WvgnBPBodtu%c”ftrﬁ@’HP?'@jgoes

car hgy(lgCart fHitthl SORRME rdrh8Pal 28, iEQﬁeﬁ?‘iﬁE@%Witg'é},‘i’d Wash to
contact dryers i1ncluding a rotary steam tube dryer, a

Si ngescsieatsideal calailysé(and theocabent isirgreoyedindaia refprx
Sol i,dai regrt: F,: ocgessor can be used for the drying to
prootffé%gg g ﬁoe eé’i}'%rg'xyl ic acid conposition 280.

Di rect cOTtig@hyinlj ¥6ié 270 CoHp @as%tﬂéagt%n@eary@né?\g @ittbe

ir
drying in a convey line can be used for dryi'ng
pr ocRscemplighed byampagens knawndn derpddhat isrcapable ofn

anot her ' ot ' i Vi be
e oSt tTBas o e, W ERlsTBmATh 18 407 Rudieate to
a varodotdthd dfied terboylicacidtaampdyiRis286. Forekambler
all_ovviré%@atﬁjg_s streamto flow throu the filter
[

Sgkéw'ﬁ%@ i RPFdneleding rthYa’ﬂ@@WgtEb@r%w7 Aeglsf
L STAEPLIRRIGD PR S, SRPHBEAOSORAER Pioscor
cat aayshe need farthe ainging do perducshardried zarisoxydic acid
dewacto%;gcpsglltioznoggo. f)?l%c? contact dryers including a fluid bed dryer and
drying in a convey line can be used for drying to produce a dried
carboxylic acid composition 280. In another embodiment of the
invention, drying can be accomplished in a solid-liquid separation
device like a vacuum belt filter or a rotary pressure drum filter by
allowing a gas stream to flow through the filter cake thus removing
volatiles. In another embodiment of the invention, a solid-liquid
separation device can comprise any combination of the following zones:
a catalyst removal zone, an enrichment zone, a dewatering zone, and a
drying zone. A dried carboxylic acid composition can be a carboxylic
acid composition with less than 5% moisture, preferably less than 2%
moisture, and more preferably less than 1% moisture, and even more

preferably less than 0.5%, and yet more preferably less than 0.1%.



drying zone. A dried carboxylic acid conposition can
be a carboxylic acid conposition with | ess than 5%

woéshw7e; preferably | ess than 2% noi sture, apdr/IBI086/019329
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preferably | ess than 1% noi4sture, and even nore
preferably | ess than 0.5% and yet nore preferably
less than 0.1 % In an enbodi nent of the invention, the
dri ed carboxylic acid conposition 280 has a b* | ess

t han aboln a8.dnbaddimemd ohtre ierboiibghe doiedtdaeboxylic acid

S b B A e BN e
enbegl irRBhtH, thBS* dHIGHYItAS dnbﬁ%a*?bo%bcérmd)&oﬁ"@@si%h 280 is

carboxyllc aci d conposition 280 is [€ss than a
. 0lessithan@tbesit 6dhiho anather esbadieenh ottt ioMentiars the b* color

FZL%‘*#%J ieEatEoR Boh eSS ABE TSR thesf BpReCs bin

I nvembtit.enibsdiliene of Be il ehtivh, dné d corRyr P yd thedehfboxylic
conposition 280 is |less than about 3. The b* color is

one 361 ¢papPesitiar 288)ip fesgtthan @bp@§4reed§@rmh@rrerabodlment of
Speghd fReR %ﬁ the %W%Q@lﬁ?ﬁ c'arr]t% c@gb‘HQﬁSﬁ 280 is

U trascan Tnstrument n reflect an
t ypiless thypntabeutBasire hmcmlemscnme Hdﬂetthm-c@adaﬂglsutes

fy th d f J f Dbl ,
oh Maeduiia her Sesiangbbi Bie ¢ Shosdased earuncnt b Heiter
abs Jipadtemh RE iNstrAdht m%ﬂ@é’tﬁh&é ?ﬁt?dé@,'fgélbéﬂfﬂwoe?h?ﬁguring

| east one Carboxylic Acid I. I'n an enbodi nment
| nv @lm/mn F’ante/ajwaadmgsmlgmfoytheod@gree of yeflowi(or apsarbance of

CnaluSBit aretifF RN Sghffhefederliias (@ aiRofance

by Wﬁiyglltiw) or greater than 70 percent by weight, or
greater than 80 percent by weight, or greater than 90
percent by weight, or greater than 95 percent by

Vel @ pBEIRIRAE S [ 3 JOSCEIN cafbofifiginga han 98

perce or greate greater than
99 percent or greater than 99.5 percent by weight;

"overs T Shicrundin b B o b aro et s
or rc%ﬁﬁidéﬁlofnrﬁ'ﬁ C&HFQ g% 500 ppm or ranging from1l ppm

to 250 ppm or rang rom ppmto 125 ppm or (b)
t ol 1 xcarborylicTarid irsemansount gasatenthan 50 pegiany by veaiyht, or

ppmgreater Rwan 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,
or greater than 98 percent, or greater than 98.5 percent, or greater than
99 percent, or greater than 99.5 percent by weight;
and optionally,
(2) (a) carboxybenzaldehyde (CBA) isomers in an amount ranging from
1 ppm to 1000 ppm, or ranging from1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm, or ranging from1 ppm to 125 ppm; or

(b) toluic acid (TA) isomers in an amount ranging from 1 ppm to 1000
ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to 250

ppm, or ranging from 1 ppm to 125 ppm; or



ppm or ranging from1l ppmto 500 ppm or ranging from
1 ppmto 250 ppm or ranging from1 ppmto 125 ppm

woredspidrei h of the followi ng: (i) carboxybenzabdebygmes/019329
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isomers in an anmount ranginrg from1l ppmto 1000 ppm
or ranging from1l ppmto 500 ppm or ranging from1
ppmto 250 ppmor ranging from1 ppmto 125 ppm (ii)
toluic acid isoners in an amount ranging from1l ppmto
500 ppfw) both obihgifallowingm 1 ppm to 250 ppm or ranging

of _car bobAAEERS eI HCBDefn ) B PUBH B e el PPm

fro RgPirorh PHHnt M
pmrﬂt)(])qogggaﬂrﬁm&qgr gp@on? 1 1p'génﬂnttg 5@@9%@%8? Br g"ﬁr%ﬁ?’ﬂ1 Ppm

ppmtoa5ﬂzmmmmrawdg¢r@yn étpnﬁet{sﬂ%mm,or at | east two,
or at | east fo or ast fi

o ot 1 CBElond ARy isBine?t in. 86 Snd i randhg it g om0
or qipnh eastangingefrorr! Bimlte 250 A, opfar@'ind foft 1 phAVOM 25
or at |least twelve, or at least thirteen, or at | east

f ourRR¥Bn, or at least fifteen, or at Ieast si Xt een, or

at | east w%%Y&HHﬁ?%taf&qr‘?&en'tﬁﬂﬁﬁ o?'c?ﬂ%&ﬂgﬂ%élfi%fnﬂ@gﬁa toluic

ni neteen, or at Teas or a oW n
(a) doid mondralrasgecirdmi ‘nppm mramm ppin, Heash i& 000 mpnyror

f 5 t 000 or 75
ok o SobEB e R Sas BB koS ppm o
or r-EMmghhg; from 150 ppm or 500 ppm (b) isophthalic

acid in an anount at |east 50 ppm or ranging from 50
ppmand 2000 |O|Om or ranging from 75 ppmto 1500 ppm

750 Gk L8t AT e Aot eBBEnast. or R e g

at lleasitfivé) opaieast siat od @taééstiébv@n%r at leabt bight tor Hdfbast
pm or rangf %1from20 pmto 1000 pm or rangi ng

f r ofing YAhleastien, cgfpﬁhleaﬁt aleNedl. 9 af feast 1\Melvgp<nﬁ @fdessto

b
e S4B S A= et 7B Do, pr
1000e@$treeventemn or afiebsbeightderp pmat teadd bingteen, @r at least

"ang) Ay, o B of 1B Wlawing-C PP

(a) terephthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm or 1000 ppm, or ranging from 150 ppm or 500 ppm;

(b) isophthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm;

(¢) phthalic acid in an amount of at least 20 ppm, or at least 50 ppm,
or at least 100 ppm, or ranging from 20 ppm to 1000 ppm, or ranging
from 50 ppm to 750 ppm, or ranging from 100 ppm to 500 ppm;

(d) benzene-tricarboxylic acid isomers in an amount of at least 125
ppm, or ranging from 125 ppm to 1000 ppm, or ranging from 150 ppm to
750 ppm, or ranging from 175 ppm to 500 ppm;

(e) benzoic acid in an amount of at least 50 ppm, or at least 75 ppm,
or at least 100 ppm; or ranging from 50 ppm to 500 ppm, or ranging
from 75 ppm to 400 ppm, or ranging from 100 ppm to 300 ppm;



(e) benzoic acid in an amount of at |east 50 ppm or
at least 75 ppm or at least 100 ppm or ranging from

w6 Bppm78® 500 ppm or ranging from75 ppmto BODURNG/019329
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or ranging from 100 ppm to4300 ppm (f) hydroxybenzoic
acid isoners in an anmount of at |east 3 ppm at |east
5 ppm or at least 20 ppm or ranging from3 ppmto
200 ppm or ranging from5 ppmto 175 ppm or ranging
f r om g0 hpproxybenzgc ppid ispgersirdamaymatrtwf békeast 8 ppoi,dat

' f at least. 40 t t
o6 FBFS brfr AR 28, HGPrPRE pBE B ERih or
200rapBiRg POM' RPPHS fmpprﬁoopfaﬁgm%ﬂr%ﬂw 20 bphftod 5®ppm;
from IO0 ppmto 160 ppn] (h) _di carboxybi phenyl isoners
i n an(@riydiexynasigiyhenzeisrackd ispsnensdn avcarppunt ¢rat least 40

{ o huRigt 6OERSCSF B, B SRRARE IR0 Borh A eRGRT 20, MRt
r angogpfr, orrariging dom Bappm ftpM80,06r rahgirigeffomhiD g to

pp 412) tri carboxybi phenyl isoners in an anount
ra% é fkom 8 ppmto 100 ppm or ranging from9 ppm

to 505@%%@%%(2@?@%@% i§drRg sk &P%ﬁn??érﬁ]ﬁrﬁ@ ﬁrgﬁ?g 20 Bpm to

trica e Isomers In an ano

f r oG pppmor cariding from 26 ppratayil @ ppnyrréapging timn? 25 ppm to
ppng or ranging from7 ppmto 60 ppm (I)

di c ?BBQ&benzophenone i sonmers in an anmount ranging

from 0 dremdslibenBRsdmers ihaitamduht ﬁéﬁ(df?g RBM §rRaldldhan
ppm or ranging from1l5 ppmto 75 ppm (M

di capbox psaneater fhgshtd §pMy an anopunt ranging from 1

Porm & 00 BBy nd BT RoBS P B 2R B8 haRRh &%pm to

f or e@ppin, loy daryisg Eono D ppac tal50 PPIEIEr raRging fFRIMUttppm to
ranging from1l ppmto 20 ppm or ranging from2 ppmto
15 opRPBr ranging from3 ppmto 10 ppm (0)

o T OB RRR i R el Ao PRI
20 ppmtodiO0rBprg) ogranging from 6 ppm to 75 ppm, or ranging from 7
ppm to 60 ppm;

(1) dicarboxybenzophenone isomers in an amount ranging from 10
ppm to 150 ppm, or ranging from 12 ppm to 100 ppm, or ranging from 15
ppm to 75 ppm;

(m) dicarboxybenzil isomers in an amount ranging from 1 ppm to 30
ppm, or ranging from 2 ppm to 20 ppm, or ranging from 3 ppm to 10
ppm;

(n) form-acet-hydroxybenzoic acid isomers in an amount ranging
from 1 ppm to 20 ppm, or ranging from 2 ppm to 15 ppm, or ranging
from 3 ppm to 10 ppm;

(o) acet-hydroxymethylbenzoic acid isomers in an amount ranging
from 1 ppm to 30 ppm, or ranging from 2 ppm to 20 ppm, or ranging
from 3 ppm to 15 ppm;

(p) a-bromo-toluic acid isomers in an amount ranging from 1 ppm to
100 ppm, or ranging from 2 ppm to 50 ppm, or ranging from 5 ppm to 25

ppm;



from3 ppmto 15 ppm (p) a-brono-toluic acid isoners

in an anount ranging from1 ppmto 100 ppm or ranging
wo easn2ppmto 50 ppm or ranging from5 ppm t BCRESEONM19329

(g) brono-benzoic acid in as anobunt ranging from5 ppm

to 50 ppm or ranging from 10 ppmto 40 ppm or

ranging from15 ppmto 35 ppm (r) bronp-acetic acid

in an anount ranging from1l ppmto 10 ppm (S)

t ol ual( qaebmmOMmrEom acid amam@monount rangjng grdnn Srppfn b BOtppm,

Fr o i 13300 et % 15 oBRE i racRyBar e dhian h o pp:

anount r
Ao RHREGLORIE IR AnRabiR AR PR SARLLNG poyn

ppm vBgicduaidehye tsonwanmaoram@mﬁcrangmgg‘mmcﬁ remmtn Spac)pm
are different than t ound or. c cted

5 21, o rangihS oy Bham 35 26 SHR1§f TeRlin SR eLgim e 2
at | eggtphtnaldedyd@isdnedstin tahreﬂﬁoumrraa ingeRsrh d.28 rppnpfo 10
at least five or at least six, or at [east seven, or

at Ip@Hétoréﬂ@@iﬂQ f@rmé)l % ppm toh& [Ny onianging igm 0. 75 ppm to 2

ter gﬁn ; hb%lq?ﬁéj r?\gggaggpléghp%funﬁg Jefild gnr g&a:%e gl\;ﬁ%rent

ran rom ppm" or rangi ng
to mmaommpoumcaogcompbunm $6leeted 012060 (RRm  or

ran rom 15 ppmto 1000 ppm or ranging from 20
10 m%Fa%W (b) isophthalic acid in an amount of
at epst Ie%sPBﬂb &F atf I@QQt'tWE) bF %me%spﬂ%éoorsé)cqgaﬁ r, O at

ran ing from5 ppmto 2500 ppm or ranging from 10 ppm
%@m]"ppmr ableashsiy, 0y af least $6verpmorat leaad @ightnor alk of the

ranmfrom 20 ppmto 500 ppm (c) phthalic acid in
P90f at least 1 ppm or ranging from1l ppmto

3000 pireeraphth@itoadld in BAAMoRRBf @ 16494 Morq’fangmg from 1
ranging from3 ppmto 1000 ppm or rangi ng from

15 t o PO {§HPPOQ Bph & FanENg frosa bR toc? r@pms@rn@ngmmfrom

3003% tgrﬁoragrﬁ’é’ﬁ?%rfr‘%‘gﬁqﬂg] %ng‘n1t535%3% 1@8%@?’% Tahging

ran@lolngZOrppm id500mphg 1000 ppm or ranging from 20
mt
PP ?b) lsopIBcRg?lc acid in an amount of at least 1 ppm, or ranging from 1

ppm to 5000 ppm, or ranging from 5 ppm to 2500 ppm, or ranging from
20 10 ppm to 2000 ppm, or ranging from 15 ppm to 1000 ppm, or ranging
from 20 ppm to 500 ppm;
(c) phthalic acid in an amount of at least 1 ppm, or ranging from 1
ppm to 3000 ppm, or ranging from 2 ppm to 2000 ppm, or ranging from 3
ppm to 1000 ppm, or ranging from 4 ppm to 500 ppm;
25 (d) benzene-tricarboxylic acid isomers in an amount of at least 1 ppm,
or ranging from 1 ppm to 3000 ppm, or ranging from 5 ppm to 2000 ppm,
or ranging from 10 ppm to 1000 ppm, or ranging from 20 ppm to 500
ppm;
(e) benzoic acid in an amount of at least 1 ppm, or ranging from 1
30 ppm to 3000 ppm, or ranging from 5 ppm to 2000 ppm, or ranging from
10 ppm to 1000 ppm, or ranging from 20 ppm to 500 ppm;



(e) benzoic acid in an anmount of at least 1 ppm or
ranging from1l ppmto 3000 ppm or ranging from5 ppm
W0 200200@8ppm or ranging from 10 ppmto 1000 ppaT/USI006/019329

rangi ng from20 ppmto 5004ppm (f) hydroxybenzoic acid
isomers in an anmount of at least 1 ppm or ranging

from1l ppmto 500 ppm or ranging from5 ppmto 400

ppm or ranging from 10 ppmto 200 ppm (Q)

hydr oxX§irdngyibenzoicacit isvrersriras amoant efrad leastdf pam, or

rangrRrBE e e OB oo Bovn M ooy pBRER 4 ppm, or

t o ZeBgmgrfrorhilo shraas Rovydmhenyl isomers in an am)unt
of at Peast 1 ppm or ranging from1l ppmto 500

or rar@) Rydrexpmethyikenacic acd iIppmersin amagiongt of @tnhea@t 1

o PO a2 155 £ RCoDO Y Sho BT pm o 00

conmppmgesr is@bief feshi 10 HBh.tol200 ppmanot her enbodl ment
of the jnventi on the dried carboxylic acid
conpoéhi fisaromaoinbepyt isemers imay agmaust o) Bt least i e i

than 69 g@ﬁ%@ﬁtb@ﬁqae%pg , e&tréhéaﬁﬁg RBEPO per cgﬁm or
by wainging, fram 1§rgamhdo 200pB0 percent by wei ght, or
10 Dercent BYTRENLIE Carpeab b roPRangd sflesishin (5 re dierent

9r eahah th&89mPBuRgof eBmpdiindg’seidcted img), 98. 5 percent,
or greater than 99 percent, or greater than 99.5

percent by weight; and (2) (a) carboxybenzal dehyde

i soners ( ' : to, 10Q0 .

oom For 1 Bt SnaRiRl of R 8nlio op EH4RedRAE poic

1 pmﬁm@osZt‘&Q] BmomanéQgI ng from ppmto 125 ppm or
toluic acid .isoners in an anpunt ran g from

15 1 pr(ﬂw) £8ropae Bpichin gn araﬂ@ntrgjeﬁtthqn ﬁQrﬁﬁf@efﬂ w@l@ht or
b AL B ok R, PR Bl T ek weign,

car hmgrbaiez zhlhaha&@ percestiyreeigBBAY greaten trenmdd percemg by g
Lgfnmwég ol é’l q.ét Rmapnp &J’) pgl[cern?gglvpqulﬁtr 8rrng%e£grn’ghtacr)1 95708ercent,
or greater than 98 percent, or greater than 98.5 percent, or greater than
20 99 percent, or greater than 99.5 percent by weight;
and
(2) (a) carboxybenzaldehyde isomers (CBA) in an amount ranging from
1 ppm to 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging from
1 ppm to 250 ppm, or ranging from1 ppm to 125 ppm; or
25 (b) toluic acid isomers (TA) in an amount ranging from 1 ppm to 1000
ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to 250
ppm, or ranging from 1 ppm to 125 ppm; or
(c) both of the following:
(1) carboxybenzaldehyde isomers (CBA) in an amount ranging
30 from 1 ppm to 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging
from 1 ppm to 250 ppm or ranging from 1 ppm to 125 ppm ;



froml ppmto 250 ppmor ranging from1l ppmto 125 ppm
;(2) toluic acid isonmers (TA) in an anount rangi ng
wé cansioio7gpm t o 500 ppm or ranging from 1l ppm POT/R2SD06/019329
ppm or ranging from1 ppm4to 125 ppm wherein the
total concentration of CBA and TA ranges from1l ppmto
2000 ppm 1 ppmto 1000 ppm or from1l ppmto 500 ppm
or from1l ppmto 250 ppm_or from1l ppmto 125 ppm
and (3) (@) taleigsacid isomess (Bf) ineas emaund ganging dton d £pm to

1; Ioluraofooé%rﬁt? ﬁ%mg{@gﬁ ?fgl sop%ﬁéig 'o%‘rargdlniﬂ’\éﬁp*l pphn to

amouds mim| east 50 ppm or rangl ng from50 ppmto 2000
ppm or rangln from 75 ppmto 1500 ppm. _or rangin
f r om 100Whsheindha ijel epnrendatipg @i ﬁnérﬁﬁwq@&ﬁrqw ppm

s 53 oy T S Y g

or Gopin va 260 qpr, ostfgm drp@nd d25@pm; wt % or 5 wt % or
10 w% or 25 wt% or 49 wt% or ranging from500 ppm
ﬁm%ppmto 2000 ppm or 0.5 wt%or 1 m% or 2

%(395’( 1t lho, Ot otk ol or 18646 folF, Fedst e, P

W % benzene-tricarboxylic acid isomers ranging
frodeastcsmmﬂaeaeuomoalbpfmtheafollowm ‘ng from 175 ppmto

10750 O 508 0 4 BT AR BRIy S B 5
PPMppPh td 2000 pPm, o rafgifigfiom 76pprdite alsbo@ﬂm Rhﬁamgmg from

isoners in an anount ranging from20 ppmtao 150

or rASypPRiy te1OR02PRRR r@agmdr@mrﬂwoppmatﬁgﬁ%gonmo% ranging

230 R R SO 0 ot i o

W %4p{o, Gf 2006 pom, 8 OE1%; O | W%, aoi2 WY1 i, 255 Wi,
w% o t acid jn an unt of

15 B 55 Wite, PE4BIEG G TRNais B kbroogr S pem
or 18NS §8 ALY 1 IR0 B9 N B54%, %0 10

ppmto 75 m or ranging from 100 ppmto 500 ppm or
r angitiie, drrZﬁTWI% ppAY Wat%; ppm 100 ppmto 500 ppm or

759/0 pp{g)?e&}géﬁg gp@%%%@rc ag:? 0 IRRRs ranglnggfrom%ho ppm to 1000
ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
20 500 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,
or 750 ppm, or 1000 ppm;

(c) dicarboxybiphenyl isomers in an amount ranging from 20 ppm to
150 ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm to
75 ppm, or ranging from 200 ppm, or 300 ppm, or 500 ppm to 1000 ppm,

25 or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%, or 10
wit%, or 25 wt%, or 49 wt%;

(d) phthalic acid in an amount of at least 20 ppm, or at least 50 ppm,
or at least 100 ppm, or ranging from 20 ppm to 1000 ppm, or ranging
from 50 ppm to 750 ppm, or ranging from 100 ppm to 500 ppm, or

30 ranging from 20 ppm, 50 ppm, 100 ppm to 500 ppm, or 750 ppm, or
1000 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5
wi%, or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 750



w% or 10 w% or 25 w% or 49 wt% or ranging from
500 ppm or 750ppm or 1000 ppmto 2000 ppm or 0.5

woReds/oor7sd W% or 2 W% or 3 ww% or 5 w% PeT/1102006/019329
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w% or 25 wt% or 49 w %us8(e) hydroxybenzoic acid
Isomers ranging from3 ppmto 200 ppm or ranging from
5 ppmto 175 ppm or ranging from20 ppmto 150 ppm

or ranging from3 ppm or 5 ppmor 20 ppmto 150 ppm

or dmm‘m, ppﬁﬁofrppmﬂ? ppOY _pgm,m@@wh‘?/o, or 12086, Cpp?wvtf%f pr3
ydr oxyme enzoj c,.aci S rs i.n .anmount of at
Iea@'%ﬂf.@rédﬁtl}’)’(ﬂr 121“’?%6@'{2%(‘92%;&”& °|east 100 ppm
or rangj RgHrbkgrertdidacttisorA8Rs m@ingnfromgpﬁgtofzmﬁ@], or
ppmto 180, or ran% ?%from 100 ppmto 160 ppm or

r antanging frem 4@ppp PRO, P maN@ng feon Beraad te 060 ppm, or

ot o4t i, 2 oo O Bl o 2(Epitlh o barh, 4,175 Bby or

Wt %200 Gpri e BB0CcpEra; or 100@ppe;from 60 ppm to 500 ppm

or ranging from 75 ppmto 400 ppm _or ranging from 100

ppm ¢ 0B PRMEBIDERARIE RS [SOMES B ATBRUND FbIRAsHAD

100 0,

tor BRRP RE Pt Fot B Hort or A Re Rt Togtborh kg frii 40 gom o

at Peappnh®rpangingrran 80gzsh td A80ppnTanying frogi H@0 pponto

20 to 1000 pj ' 50 t 5

or TGPy GrBRRBU g A0RPTa0H H)RPTS erraRgiHtG (¢ PRRPRGR

PPMor 5@0@@@,3&@0@%&@, SO 5RA%, &1 ER, BPIWtS, ok &%, or
0O ppm or 0.5 w 1 3

ppm_or 2 . % or w% or 2 wt% or
wt 9 i, nkOwvi%yr o 85 wt%, o6 4928t%it % or 49 wt % or

rangi . . P . r p .

oo o) DA GRG0 BB sk SmpBEbBging Hom
Wt %75 @prd € WOGppat, otTamgitly fom 4@0\gﬁpr%to BDO-pp, cdtrangin
enbodi nent of the invention, the dried carboxylic aci
confies €0 eRMBEY 7Saprini e$V0 ppm) tocRhBREY, PE SHEIRPM.PraP00
am)EB greater than 50 percent by weight, or greater

t ha percent by weight, or greater than 70 percent
by wei(ghterepinthglieatiarin tameam8Onipefr atdeasttRO memngbt at least 50

SCr Bl gt R8T kot o edacno . o

g{ egérrgg;ilrtm%fl%fhhgg PR &S50 pP, Y $ahGhg AR 188-ppr &3 560 bpm,
or ranging from 20 ppm, 50 ppm, 100 ppm to 500 ppm, or 750 ppm, or
1000 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5
wt%, or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 750
ppm, or 1000 ppm to 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wi%, or 3

wt%, or 5 wit%, or 10 wt%, or 25 wt%, or 49 wt %;

L. In an embodiment of the invention, the dried carboxylic acid
composition 280 comprises:

(1) carboxylic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,
or greater than 98 percent, or greater than 98.5 percent, or greater than
99 percent, or greater than 99.5 percent by weight;



99 percent, or greater than 99.5 percent by weight;and
(2) (a) carboxybenzal dehyd q isoners (CBA) in an

wa@emsniosangi ng from1l ppmto 1000 ppm or ranBCTYS2006/019329
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from ppmto 500 ppm or ramging from1l ppmto 250
ppm or ranging from ppmto 125 ppm or (b) toluic
acid isoners (TA) in an anpunt ranging from1l ppmto
1000 ppm or ranging from1l ppmto 500 ppm or ranging
froand ppmto 250 ppm or ranging from1l ppmto 125

Cor FReh ERthebb o B RonT B AT BA Han aveeit Pasige

f r omgbriitsM b0 PPRY drahginh fhﬂrﬁ@[?g% fd 500 épﬁp@}“tréh?ﬁg from 1
ppm or ranging froml ppmto 2 p{am or ranging from

1 ppprmie & pprpmprrqrmmwom‘tpamt@ 20PRINSO( TA) in an
S oo Db 28id S8t PP o AR RLsRlind #OBLT bhf @00

wheppiri) dr lrenging aﬂomdr;xpmtta) 500q3pn®forGaﬁgmgofer I ovgeELs 250

from1 ppmtao 2000 mto 1000 ppm or froml
ppmPPBY. S HARGHAY fr&mﬂrRﬂWiO %ﬁﬁ%ﬂﬂfo ppm or from1l

ppmtc{c}@@th&ﬁ%e%\%v&ﬁ% at | east two, or at |east

three,” or at |east fou or five, or all of the
fol | ow rit) carb):xylwmaldmiyde isomers (CRA) bnauamaoant raging

50 t 000
Fr oo | ot b P88 BPBb AT PoPSREGIA] 7B 288 s fanding
100@oRP Mppdf td QBG'pB% bf ;4R frBR™ pPrPRO1 2P Pprror
rangi ng from50 ppm or 7 pm or 100 ppm or 150 ppm

to 500 gahiolwe ap opes ( Bﬁ\ maﬂwﬂt gnang franyd pem o

r % %
%’50@ ppi@ vvt%{@@rg?ﬁ%gf Ré’lhftrgom ﬁ%nﬁ@ﬁn@ﬁggfp ?éﬁ{“ to
to 3@8ppwwm or 0.5 wt%or 1 w% or 2 w% or 3 W%,
or 5 w% or 10 wt% or 25 W% or 49 w%

benzene- WhEEAR mmtal&%@eatra%wf B Aned E&ﬁ\ 'ﬁn)Sﬁﬁ fopn 1 ppm
P 20y 0 e R pBRI 0 8o
150 pppnto 260 pEt, ppionod 00 teAR5 ppnE00 ppm

and

(3) at least two, or at least three, or at least four, or five, or all of the

following:

(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wit%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wit%, or 25 wt%, or 49 wt%;

(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
500 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,
or 750 ppm, or 1000 ppm;



or 750 ppm or 1000 ppm (c) dicarboxybi phenyl isoners
in an anount ranging from20 ppmto 150 ppm or

wo angiongyss rom 25 ppmto 100 ppm or rangi ng frpar/BS2009mM9329
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to 75 ppm or ranging froms200 ppm or 300 ppm or 500
ppmto 1000 ppm or 2000 ppm or 0.5 w% or 1 W% or
2 W% or 3 W% or 5 w% or 10 % or 25 w% or 49
wt% (d) phthalic acid in an anount of at |east 20

ppm dc) ditatbexgbipbenpdsemers it ah eau:tunlmngpgmfrom 20 ppm to

i 20 t 0,,1000

oo ot s FyaoBB Ram g5 P e doRG e b oin B> R to

r an%rp%]rﬁ gdr?rrﬁaﬁgmgﬁfﬁr{]n @fgpmgmd éioﬁcn?)Bor gr 500 p?ii?mo 9000 ppm,
Wt o@r EQOQ pmm/qor@r wt%s o 1ovt%. w%’\l’f%r ord Witf’/%orcﬁW% or 10

Wt % ) f 500 750
o WsGoohanteh 855 BB "o 075 wevh or 1 wto or 2
Wt % qd) Ehmfa% aeid ih ant dmnoant d0atvieset 20 pRm, vt & least 30 ppm,

benzoi c acid ranging from 60 mto 500
or PhAbIORS! 106 RPTS O EAAGIB0 TN BBrRPTS 0 ABRG PR 7GRN0

250 S9RoRER 75 oot e Pincg o DRl S50 PO, o
ter lmrrgli:@gngm 20 |pgd>(r)1:r rﬁgf\ml)mng)?mpggﬁ tab00 gfﬂ? 020i5gp3pfmmr;
| B o g Eprr o GBS o e Sh %L G
0\&‘%8'099 ofvitom k3% RO 6L49 Q\Q%P Qnmral%mg H0h Bgofﬂfgg‘ ot750

ppm 50 ppm 100 ppm to’ 500 ppm
ppnPPoY, o20000mPm to2000 powm, % P Wi%mtoys! w/o,zorva 94%0 pr 3

r an%;“%g ? ﬁ%%ocgj}a%&tow ﬁ? g%dﬂ%‘grﬂvﬁgy Wﬁ%bggp\gﬁm%; oorZOOO

IOIOm qe&) Behzolt Uridoranging Yom@0 Bpint %500 pFmWbPoranding from
%éor 10 % or 25 W% or 49w % |V. In an

|ﬁ?éﬂtt0 éﬂom&m\raﬂgmgﬁmm H@OCQF?'B@O SAP HPXY Qrrapging

T R PR b G i oo

t happﬁﬁ percent by weight, or greater than 70 percent

by wei ght r, dreater than 80p rcent wei ght ,

o ent dB etenptod oS o BIRILGREL (st 0P S DRt AFA 50

per ?Fﬁ o%tYlé‘ds@Hbo m, Br&8h§ing s 2pHans avooPpm, or

greater than 98 percent, or greater t han 98.5 percent,

or ¢anrgingfronnal ppm to 750 ppm, or ranging from 100 ppm to 500 ppm,
or ranging from 20 ppm, 50 ppm, 100 ppm to 500 ppm, or 750 ppm, or
1000 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5
wt%, or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 750
ppm, or 1000 ppm to 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3

wt%, or 5 wt%, or 10 wt%, or 25 wt%, or 49 wt %;

V. In an embodiment of the invention, the dried carboxylic acid
composition 280 comprises:

(1) carboxylic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,



99 percent, or greater than 99.5 percent by weight;
and (2) (a) carboxybenzal dehyde isoners (CBA) in an

wa@emsniosangi ng from1l ppmto 1000 ppm or ranBCTYS2006/019329
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from ppmto 500 ppm or ramging from1l ppmto 250

ppm or ranging from ppmto 125 ppm or (b) toluic
acid isoners (TA) in an anpunt ranging from1l ppmto
1000 ppm or ranging from1l ppmto 500 ppm or ranging
f r om’ gremm fhen@)p@pﬁnt or greatgr tprt 98 erp@mh, bogdazser than

car (é?{baﬁt’)ﬁé%)?g% h r?@ bt l\‘?bl’/&"%{ﬂhtanount rangi ng

frogh@, ppmto 1000 ppm or rangl ng from1 ppmto 500
pm _or rangin fromlclt%omto 250 pgmor rangi ng from
1 p@%(ﬁbca@xw gnzaldehyaegisomera (CBA) ybae menquniyanging from

S R 2006 R D o reF BeRO, a0 B2k Pl Fom 1

wheppmiot 260 pprtabr m@r@glfrbﬁﬁl opmab 1QBApEndolA r anges
fromé g mto 2000 ppm_1 ppmto 1000 ppm _or fro

ppm t i3 gRid '89”\6% tfA) 'ﬁpﬁrﬁ awoysbremwg feny 1 mto 1000
PPTbbfh, b Pty i8R 1 (bl 7 5HORD td’?@anglhg?g%rh 4359m to 250

or al oI | om n
isopptrhalrirmgingﬁqnmwmrmtmmﬁﬁpmnIoarast 50 ppm or

rangi to 2000 ppm or ranging from75

ppmtgg).l%‘btg 062‘????(8(3 'égrgl ng from 100 ppmto 1000 ppm

or rang'(%érb@@ﬂe’?ﬁaﬂﬁﬁ yVie iSReRPICBAY inf 8t FAHBIRY
m~_or 100 ppm or 150 ppmto 500 ppm ‘or

1oo ORbPPat Pozb@m ppmM, obrarmisg Wovg 1d¢pm tavb0y ppm, Druanging

or Tolt YraRf 1288 ghrPor ehgiar el 1 BRI 2080 o of
O 5 Wt %2y toluiavalid isomars\{TPA) inrandamblint rapigiry %%1F
or 25 W% or 49 wt % &b benzene-tri carboxylic

aci %Op%’ﬁ‘brcg r?ﬂ@l'@ﬂrf@)mﬂcﬁﬁ@ 0 290rRRMB, qrd@ogmgwffo@ﬂ ppm to
rangsgg, %om 175 ppmto 750 ppm or ranging from 200
ppmto 3 ppm or ranging from 150 ppm or 175 ppm

or 200 ppherein @0tofgirooncentration of CBA and TA ranges from 1 ppm

to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or from 1
ppm to 250 ppm, or from 1 ppm to 125 ppm;

and

(3) at least two, or at least three, or four, or all of the following:

(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wi%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wit%, or 25 wt%, or 49 wi%;

(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
500 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,
or 750 ppm, or 1000 ppm;



or 750 ppm or 1000 ppm (c) dicarboxybi phenyl isoners
in an anount ranging from20 ppmto 150 ppm or
wo angiongss rom 25 ppmto 100 ppm or rangi ng frpor/2S2000mM9329
to 75 ppm or ranging froms200 ppm or 300 ppm or 500
ppmto 1000 ppm or 2000 ppm or 0.5 w% or 1 W% or
2vvt% or 3 ww% or 5 w% or 10 wt% or 25 w% or 49
wt% (d) phthalic acid in an anount of at |east 20
ppm ofc) alicdrle@axblpﬂibmmonmasrsam ahmoudi(]ﬁngmfr@n 20 ppm to

Lgnm from Ancie ?Tg?lg frfﬁﬁqq%prbgﬁ?fqu% ?ragh&@pmto

ran r I
750@'&‘)%)%0?% pgﬁ]”?%‘?@?g'“o%gg’%%?“t‘ Oor@ﬁ) @BIWtool 000 ppm,
W %orczooz [YArey oro@ SR 2or bwt%, wr Zwids, ArB wt% 005 vtg, or 10

vvt% ng from 500 ppm or 750 ppm
5or %ﬁMWg%@ 5&8% or 0.5 W% or 1 w% or 2
wt % tj)%h‘fﬁe?ﬁc adid In #h Ymdint B atMedst 20 ppan, Wriat |84st4d ppm,

W % (e) terephthalic acid in an anount of at I|east
20 ppmat leastd00| prist o@ngg frem 20 ppridet1009uPRIprer tiNging

ot A A0 788 JoleRaMRlfraf A8 S ihitor,,
r angangingrfrcom 20 mprm 56®pnnm001@@nnor500qorﬁﬁoorpm ppm, or

750 or 10 m or 2000 ppm or wo or 1 -
10 wt % %%%3@95 bPUR @ 055 Wano0q vxstr/o,ﬂx?vw& BF 324%, or 5

or ?L ({% ppmto 2%”5%% Q%rdrgg &Oraﬁgmglﬁém?‘%i% @9@] or 750
wt %pron, & 1404 ppm 6 mpmn a0 \ﬁt\%%,ocnr Lot o 20vt%4,%r 3

\(,:Vtar K&Q}/iqugyg%dgggﬁ‘%?nt \%g;}e |£% on t?e)dri ed

car boxw Itére%trdalicnao?@ irPER Yot @ﬂaﬁreabh@o péﬂw Rﬁ‘feﬁ ‘Péﬁst 50
by wei ght greater than 60 percent by we

15 gr e dIRET, @Wﬁidea@ m@@m Obparmnggfrpm Pt PQms'@t u?OQ ham, g0

per r r

el JRRbngf s bom{h 0GR of BRBIN A KRTbofito 500 ppm,

gf eajraangingfréiv 20559@N50 ppin, 91r0!§)8¢mﬁ td 580 ;ﬂﬁnp@’fmppm or
greater than 98.5 percent, 3r eater than 99

per 21900 by, @f%@@%ppﬂmﬁ 09@"‘@%p@F W] 30t GhPF 3 Wi, or 5
d 0
and(ygey, @H(?WE%%V?S?&% %ﬁ{hﬁ%g&g@ Wn%db , or 750

anount” rangi ng from
20 f r orppmpon 1@DC5mm|dprﬁOO@rpprangn 05 wi%enorl1 wt%, or 2 wi%, or 3

wit%, or 5 wt%, or 10 wt%, or 25 wt%, or 49 wt %;

V. In an embodiment of the invention, the dried carboxylic acid
composition 280 comprises:

25 (1) carboxylic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,
or greater than 98 percent, or greater than 98.5 percent, or greater than

30 99 percent, or greater than 99.5 percent by weight;
and



ppmto 250 ppm or ranging from ppmto 125 ppm or

(b) toluic acid isoners (TA) in an anmount ranging from
wa 2@pmud7es 1000 ppm or ranging from1l ppmto 5POT/pPRING/019329

or ranging from1l ppmto 250 ppm or ranging from1l

ppmto 125 ppm or (c) both of the following: ( 1)

car boxybenzal dehyde i soners (CBA) in an anount rangi ng

from1l ppmto 1000 ppm or ranging from1l ppmto 500

ppm(2bt@) caraxygenzaaehyp rﬁomergei@%@nm &N araehigngingrirom

1 p _ . L . )i

bt P48 BB B drenb S ety 85 opoh S kahetpGom 1

1 pppn to 250 pppimor eanging diomy! bpamol1 2Hppioot25 ppm
| concentration of CBA and TA ranges

wherei n the total ge
from 1 b@&ﬁﬁ“ﬁ@%%@@”ﬁfﬁ]@f\) Bbah esnatsanpging fram 1R fo 1000
s BET Sy 0 i S A 8 2

of tpipen,fariraogingdront d) ppradpHidbgpro; @ci d i n an anount at

| east r ranging from50 ppmto 2000 ppm or

r angi @%B@E&’fﬁgeéﬂﬁqvﬁsgmoo ppm or ranging from 100
ppmM t 0 199Lamienybarizdldetfdedisbridis ISBAPRTAA Ankilht PRRRIng

or ranging fronm 50 ppm ‘or 75 ppm or 100 ppm or 1507
ppmftian 3qmpm ien! 080 ppon@rggRgingrfrarodoppprie 560 mprs, eitrenging

or OQ 0, .0 0, Vw% or

10 58 I A f rp‘?ﬁ§g\?\p’%€pg? oy g%’@'ﬁ%”ﬂ‘bi%ﬁopg% BB’ ono
ppm t o 220fblwipracicdisofhers \AQ i ard amidiint eingingVfiridm @1ppmn to
W%, or 5 w% or 10 ww% or 25 wt% or 49 wt% (b)
ben28RRRM; ¥HEREING fremak PEM t9trY RPMafhfanging M 4 epm to
pPpM4bg; 0 ppm or ranging from 175 ppmto 750 ppm
or randi'ng from 200 ppmto 500 ppm or ranging from
150 ppm wberdid thejotal conc2dbratipmof €BFOang @i ramgegFtbm 1 ppm

15 P oA 2OPd BBl PomN AT Do ON Bty hpTo Sy OF fom 1
25 pipi 10230 BpRPBr fidm A 3h A9 125¥PRS pPpm to 75 ppm

or ranging from 200 ppm or 300 ppm or 500 ppmto
100@ngpm or 2000 ppm or 0.5 W% or 1 W% or 2 W%

Or I3)ht'foad twd, 8 Hre8 ot of the following:

(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
20 ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
25 to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wt%, or 25 wt%, or 49 wt%;
(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
500 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,
30 or 750 ppm, or 1000 ppm;
(c) dicarboxybiphenyl isomers in an amount ranging from 20 ppm to
150 ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm to
75 ppm, or ranging from 200 ppm, or 300 ppm, or 500 ppm to 1000 ppm,



w% or 25 wt% or 49 wt% (d) terephthalic acid in an
amount at |east 50 ppm or ranging from50 ppmto 2000
W@ pong/0on785 angi ng from 75 ppmto 1500 ppm or rPODUSH06/019329

from 100 ppmto 1000 ppm a# ranging from 150 ppmto

500 ppm or ranging from50 ppm or 75 ppm or 100

ppm or 150 ppmto 500 ppm or 1000 ppm or 2000 ppm

or 0.5 w% or 1 wt% or 2 w% or 3 W% or 5 w% or
10 varZ008rpis, ot 96 wit% A Wik, or 2rvdffgi ot Wit%bnos60avibpmr 10

or 10Q 200 m. or 0.5 ww%or 1 wt% or 2
wt %W f%byf% 2%“)"&/% or 10 W% or 25 W% or 49
W%  Mid) témphthAIERRIM B affounat Is2e B igphn, drfrgngrngqﬁbm 50

carboxylic acid conposition 280 conpri ses:
car by te €088 ippm., raangifgfram gidazaneto t1HAA r&mn ;ferrraegmg from

50 gr ea er'%'ﬂa’\[g 1@63‘& ce(ﬁrI '%@9 n\%efng rwﬁsp@%gv@gg‘%rnaﬁ'r BHoing

per degrh S0yppvaj GhT5 ppn, @ir d@0gsprh hem aﬁppmrt@emo b;ym or 1000
wei ght, or_greater than 95 percent b

gr edIRER. @ OQFPPTBePEQrﬁWt@r oy é!\éf/ferorm ° 0Rf %é\ft%eﬁ( 5 wt%,

or o/t 0 9
per QY #L. 0795 W of 309GGh o anBlrEfihgh 400 or, 1000 ppm
(2) t()@OOOarmnxtyrtﬁﬁzm%i ehy det% scmﬁaWA)( GBA)th/m an5a\rt%m1r 10
rangin r p OOO ppm or ranging from ppm

10 %&{g régn %o Bﬁﬁéﬁ‘ﬁ $rom 1 ppmto 250 ppm or
rang| ng from ppmto 125 ppm or (b) toluic acid

isomers (TA) in an anmount ranging from1l ppmto 1000
ppmVier rlare embedisnent of sihe inyeptionppedrind eathgkylis daidm

1 pp ging from1l ppmto 125 ppm or
(c) d{?&%‘ﬁc’%&q} gg&Sﬁ{%(ﬁgﬁ ( 1) carboxybenzal dehyde .
I son@) safioRic beidan aarmuounﬂ@'eate?ghém 60 plero@m Byowaighe or
ppm or. rangi from1l ppmto 500 ppm or_ranging from

151" preater daan garﬁwerrtéwgwwgm Q5 @raatep harn’ A psTesihby weight,
2
) sindriaterdfiaf o0 BRERR thlBioht o BrediRt Biad 92RERR BIT
r angveight, ooigrdateptharo93 perqeminbytvesighty of heedtet ’ddan 97 percent,

Concoerngtrrea{er?}'rl]ar? 58 %Be'?‘ceaqdog- ébl\’e%?erqﬁgnfgg%n p%rc%?\{? or greater than
99 percent, or greater than 99.5 percent by weight;
20 and
(2) (a) carboxybenzaldehyde isomers (CBA) in an amount ranging from
1 ppm to 1000 ppm, or ranging from1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm, or ranging from1 ppm to 125 ppm; or
(b) toluic acid isomers (TA) in an amount ranging from 1 ppm to 1000
25 ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to 250
ppm, or ranging from 1 ppm to 125 ppm; or
(c) both of the following:
(1) carboxybenzaldehyde isomers (CBA) in an amount ranging
from 1 ppm to 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging
30 from 1 ppm to 250 ppm or ranging from 1 ppm to 125 ppm ;
(2) toluic acid isomers (TA) in an amount ranging from 1 ppm to
500 ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to
125 ppm;



to 2000 ppm 1 ppmto 1000 ppm or from1 ppmto 500
ppm or from1l ppmto 250 ppm or from1l ppmto 125

w@pong/oanTds (3) at | east two, or all of the follP@i/mg2006/019329
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(a) isophthalic acid in ansamount at |east 50 ppm or
rangi ng from50 ppmto 2000 ppm or ranging from75
ppmto 1500 ppm or ranging from 100 ppmto 1000 ppm

or rangigvg from 150 ppmto 500 ppm_or ranging from 50
ppm or Wheppmthetotabeongeniration D5 CBpaNd d Asamgssiiorart ppm

1905, 85 i 2088y o, g 40 Bl

or Iphgtd250 PP, YR Grarem ppm tdA08 dpem t o 2000 ppm  or
0.5 wt%or 1 wt% or 2 wt% or 3 ww%, or 5 ww% or 10

W %2ngr 25 wt% or 49 wt % (b) benzene-tricarboxylic
aci gqf [ pmto 1000 m or
e LR oF

ran or ranging from 200
ppm t o(a) Gdphytimaliccacid dmgh rgndurdmat 1Bt BPppnoy orliadigpenfrom 50

or 200 500 ppm .or 750_ppm or 0 ppm (c).

di c%%gbé‘ﬁé’ﬁm’ ardghnging ffor'i“Z?? %ﬁ%%hﬂ %Bgmnﬁ@fr%aémdrom
ppm ngi 2 do‘pfgmt i

r ang1itdr€1) Tr 3%H%O?£@’%w?@g5{gﬁr@r angl rsg 5fbr@gpné?gcr?c))r Bhging
ppmfram 58qEprp.pon 7 ppE0Er dAM e, 100HEhppin tor5020a@m peid 000

or 0.5 w % 1 W% or .2 W9 r- 3, wt% or,o % ~0r.,
To e 2058 ngray beb- 50k of 1Y, of 2l ot e 53

t he drreRtsh 0t 2% ey or a9 sk sreahimhgafdrel SOONESHAT & P00 ppm
280 conprises: (_1) carboxylic acrd in an anmount

gr ede &00Prpin sy GevEenor ByVikei @i Wi%r 0P &dter of har%eor 10
per cep foglh rreater than 70 percent b

wei 3@/}’ d&?%@téwgﬁg%’% percent by weight, o)r/

gr eat etb) teane8e-triearbexylicycidwsapiners rangingeedrar 40hgm @6 1000

t b .ght, 97 : ,
e S, B o 7 47 ahobe e SRS
t t
o B, LA FEAPIS)poff 28 i B o500 o

i sorEr/O0(gBA) oif N0Ghpamyunt ranging from 1l ppmto 1000

PPM  Ofcy AL iyt iddiers On 20 R8 Bhol3A%d p8 o
150 ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm fo
75 ppm, or ranging from 200 ppm, or 300 ppm, or 500 ppm to 1000 ppm,
or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%, or 10
wt%, or 25 wt%, or 49 wt%;

VII.  In an embodiment of the invention, the dried carboxylic acid
composition 280 comprises:

(1) carboxylic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,
or greater than 98 percent, or greater than 98.5 percent, or greater than
99 percent, or greater than 99.5 percent by weight;

and



1 ppmto 250 ppm or ranging from1l ppmto 125 ppm or
(b) toluic acid isoners (TA) in an anmount ranging from

wa 2@pmid785 1000 ppm or ranging from1l ppmto 5POT/pRINNG/019329
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or ranging from1l ppmto 250 ppm or ranging from1l
ppmto 125 ppm or (c) both of the follow ng: (1)

car boxybenzal dehyde isomers (CBA) in an ampunt rangi ng
from1l ppmto 1000 ppm or ranging from1l ppmto 500

ppmM(2b(a)rcanpxyipeheaicehyde isdroe@5CBApman armngnhgngimgnirom

ingﬂﬁPpm& OB v aggihe bSm0bPREHE ST SayPhErtifrom
PP (3BOAR, OF ) G 1 SBITUDPYS b8k ppm

vvher eln the total concentTtation of A and TA ranges
from 1(hb¢®luwoaq@mmrp@rm (Tﬂ)mpantamnqmwap@lng feam fir pem 1o 1000

mto 500 m r to 250 ; f 1
pm AN BB i BFiolite Sy g s Mgt BRir'to 250
| sopdprhadr reng 8d‘rcbrﬁ PPpABUIRS gimt east 50 ppm  or
r angi ng fromb5 pfgmto 2000 ppm or ranging from?75

ppm t o(Cl Hoth gbife fellowiggi ng from 100 ppm to 1000 ppm

=00 3R, o S o

ppm or ppm “or
100Grgmrh ppm t@A000m, arradghgifrém opprh tatSA0 ppm2omidiging
or 3 W% or r 49 w%

5 0
or |1n@0m#%n%%d%?fﬁbhfa%9m@6wﬂ&ﬂrt%o(%gd’ RBm  or
0.5 wt %(‘%gtéluwta@ld Horderdt }%5\89{ af aMhdlnt rQﬁglﬁg“I‘Fo(h 106er|@0

wt % or w% or 49 w9 benzene-tricarboxylic

aci cbQGsppmr or rangingfof bppm® 0rppe, LocaNgipgfrost 1 ppm to

ran %59 from 175 ppmto 750 ppm or ranging from 200
'ppm or ranging from 150 ppm or 175 ppm

Of 200 PRARErinIA8 teRMomsentRRioRITICRA ahd0A ﬁ@fges\'ﬂrérh 1 ppm
In an enbodi nent of the invention, the dried

car H@@Oioopmm 1 PEBHSLEPR0 BAM 90 frophphiPset 539 ppm, or from 1
cor B 2aR i B AR e o0 e e
gr ea;nﬂ than 70 percent by wei ght,
(3) both of the following:
(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wit%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wt%, or 25 wt%, or 49 wt%;
(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
‘ ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
500 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,

or 750 ppm, or 1000 ppm;

VIII. In an embodiment of the invention, the dried carboxylic acid

composition 280 comprises:



or greater than 80 percent by weight, or greater than

90 percent by weight, or greater than 95 percent by
wordghig7sdr greater than 97 percent, or great ePCT/a008819329

percent, or greater than 9875 percent, or greater than

99 percent, or greater than 99.5 percent by weight;

and (2) (a) carboxybenzal dehyde isoners (CBA) in an

amount ranging from1l ppmto 1000 ppm or ranging

f r ordl) ppvoxyicadd ppan aspourtrgipaier thamb R@}ﬁ@ﬁﬁtg’mﬁght, or

PP grligh ! 86 Bt ARG, P BeBBE Rl Kbt Blntbf ieion,
100 rppsatep thara8Qpeecdrt @Mvieighnor grédier tham 9@ percengbpg

from1l ppmto 250 pp or ranging from1l1l ppmto 125
ppmweaight; oF grRaAtar ’gf,}antrg@pf}@qng Mépighty oy greater than 97 percent,

. ; ) .
5 For proaRt M g HereaHtrBy Greatcrthan Dol IpBFRHE or dhBdigh han
ppm9percent)iongréatentharp@@rbtper@st ppweight;r angi ng from

1 ppmto 125 ppm; (2) toluic acid isoners (TA) in an
anmo i ranging from1l ppmto 500 ppm or ranging from

\%/h gf{g} g]eﬁ carBoREnz8dehaé iié&ﬁnéﬁs‘{ng% R™An Smdgat vi%glng from

the total concentration of A and TA ranges

frorfh npmgm 1902800, ?pmngmgoﬁmmmoplg@@ 5@@mprmrc;rfrraomfg from 1
ppm t o pm..or fro .or from

10 pme{p(S'n ?%25&?@“ q{d’a?%ﬁggjgfrﬁﬁn&%ﬁre ﬁoeq)ggggh{/\n%ﬁg: (a)
i sopht {iphdloicadid isomers (:mgumtanaatmémshngmgﬁmm 105pm to 1000
rangi ng from 50 tppmto 20 Oq?fm or rangi n% from75
ppmRRN1GUANEHE frem Tt BRg taP s 1 00rasising Boroberppip 250
or r [ t or ranging from 50
ppmﬁoﬁ’ %abgmg%%lgg%p@]@fp%g%pmto 500 ppm or

1000 p@ybotit oRth@dopgwingor 0.5 wt% or 1 wt% or 2 wt%
or 3 wt¥% O,w% or % or 49 wm%

150r rangi 3 CPIAIBROZIRRIVIS ISOUDS SGBAYN BOGN G 2bing
5,10 SOt O g S oS00, o e
i sorfeors 1i pprario AvOupnm ramgngigg firoom1 Zgpm pent6 ppm ;
(2) toluic acid isomers (TA) in an amount ranging from 1 ppm to
500 ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to
20 125 ppm;
wherein the total concentration of CBA and TA ranges from 1 ppm
to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or from 1
ppm to 250 ppm, or from 1 ppm to 125 ppm;
and
25 (3) both of the following:
(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
30 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wi%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wit%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10

wt%, or 25 wt%, or 49 wt%:;



150 ppm or ranging from25 ppmto 100 ppm or ranging
from25 ppmto 75 ppm or ranging from 200 ppm or 300

w@poos/00078500 ppmto 1000 ppm or 2000 ppm or BCHUS2M6/019329
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or 1 wt% or 2 w% or 3 ws§ or 5 w% or 10 w% or
25 wt% or 49 wt% | X In an enbodi nent of the

i nvention, the dried carboxylic acid conposition 280
conprises: (1) carboxylic acid in an anobunt greater

t han 5®) pmarb@xy%WhWI ifomersin gnexrheuntt raagingOfrgrarfeppm to

70 b i.gh
o cAROPTha Ehe fem 28prReebfid Ba. o et Thahes gem to
per q&spray oMRirgifg fr@Fn za)@gbﬁf of 880 pPon RS SENbpiAtto 1000 0. ppm,
wei ght, or greater than 9 ercent, or greater than

per ©@52000d1Prg @10 5rw1t°/h,a¢r bwt% pER 3¥h, Orct Wifhear Biwtlhas 10

9pe t.han 99.5 percent by weight;
and%fq%z%&&g{pb 3%2‘;{ al dehyde isoners (CBA) in an
amount ranging from1l ppmto 1000 ppm or rangi ng

from ppmto 500 ppm .or ranging from1l ppmto
ppmiXor  1BAg egLedEENtGS the Kventopdhe dcsied(qgrb%rlmapld

aci % W{&] 2960l gsam)unt ranging from1l ppmto

100 or rangin rom 1 ppmto 500 ppm or ranging
f r or(TI Lcanboxylec 260 ipjam aroountagrgatey tham 60 beppentthy Weight, or

b ing: (1 .
Cor 5556t Bar BRimsteettdiusight Sskfesthr than.r artcant hywejoht,
f r o hromey tanl 80 Y cpddht b@/rwé@ﬁg lop @réét@mrﬂarPWbbR:e'ﬁ@B
ppm or ranging froml mto pm or ranglngfrom
1 erﬁ'gbt opgregiar thamp§s p@rqan@: bmv\reights@rrgr@t@rrmpnuw percent,

NI e T

whergg pericbat, oplgréated (reeN09 StpavceritfbyGBéighnd TA ranges
from1l ppmto 2000 ppm 1 ppmto 1000 ppm or from1l

ppmatf’@ 500 ppm or from1l ppmto 250 ppm or from1

D080 35 bl 0 4 B o
ppm 1t pprh@60 000 ppm, or ranging from1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm, or ranging from1 ppm to 125 ppm; or
(b) toluic acid isomers (TA) in an amount ranging from 1 ppm to 1000
ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to 250
ppm, or ranging from 1 ppm to 125 ppm; or
(c) both of the following:

(1) carboxybenzaldehyde isomers (CBA) in an amount ranging
from 1 ppm to 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging
from 1 ppm to 250 ppm or ranging from 1 ppm to 125 ppm ;

(2) toluic acid isomers (TA) in an amount ranging from 1 ppm to
500 ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to
125 ppm;

wherein the total concentration of CBA and TA ranges from 1 ppm
to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or from 1
ppm to 250 ppm, or from 1 ppm to 125 ppm;
and

(3) both of the following:



ppm or ranging from 175 ppmto 750 ppm or ranging
from 200 ppmto 500 ppm or ranging from 150 ppm or
waZ@spporss or 200 ppmto 500 ppm or 750 ppm OoPCTL/O8M06/019329
ppm (b) dicarboxybi phenyl shsoners in an anount
rangi ng from 20 ppmto 150 ppm or ranging from 25 ppm
to 100 ppm or ranging from25 ppmto 75 ppm or
rangi ng from 200 ppm or 300 ppm or 500 ppmto 1000
ppm ofa)meppftticajbo@ylia: agidgsamers rangingoiror? ®pprrto3 000
wt % _or Wt % or 49 vvt In
An B mERtoing T 1 RAREY fo 50 PREY &7 radiB BimA00 b to
aci coEPHOS bt YIRS GoePNBO | Iggﬁﬁ 'or(176 p)prﬁaéltm()’t)bﬁh RCB6D ppm,
in an anount greater than percent by weigh or
gr ea?efSQ pRM, 60198Y ®&M; by wei ght, or greater than 70
percen r. t
5 wei ght Eb)gﬁc%@ég{/glPh?ﬁ)é%cgﬁé%épc%ﬁ%nggnpfarnéhw frB?ﬁ 20 ppm to
gr eat54 ppﬂfnabr ngieg frent 25y prwetghoo ppm, @ream@hgtfimn 29 bpm to
percent ?reater t han 98 percent, or greater than
@P'@E‘eﬁf angingfrom ¢P0 PREK C@’@OQGQRTQNPV 56 pgPefer H00 ppm,

tha c ( ( 0 0

car bo%%en@@ﬁdgﬂbwgéggg?gﬂ(c%iz V@r% a&)%%doﬁtor Pa“rqtg/f’ or 1o
f r oo ppm2% wt%Q004Ppmi%;or rangi ng from ppmto 500

ppm or ranging from1 ppmto 250 ppm or ranging

from ppmto 125 ppm or (b) toluic acid isonmers (TA)

in an amukn éﬁfbﬁ)dﬁﬁeﬁtréﬂ’m& iRRIALbA, Mlé&)@érb@k lic acid
rangi ng from pmto 500 ppm or ranging from1 ppm

to mmﬂlomZBBm@m@%rom 1 ppmto 125 ppm or (c)

o Tk i) oA SN vy o

ppm greatgrahgh 69 gerosmtloyowsaight, drifleptemthan 70 peycert Byrweight,
ppmto 250 ppmor ranging froml ppmto 125

15 o) Panranier de b SR RIS oG 5 GragiSt dear 8 PRt aym
1 PRRigA %Q%rggfé‘r t4n Q?g‘)%'ré%tfbs(h éh é’at%f’g'{éwm p8fcent,

rangi n mto

c onocerrgreaterdhaerSmcamtd oﬁgramgbanf%o&pérqmm orogr2@tsy than

PPM ocl BRT Sor o189 B 86 5 fTbdt BPMelghi>00 PPM of

10

and
20 (2) (a) carboxybenzaldehyde isomers (CBA) in an amount ranging from
1 ppm to 1000 ppm, or ranging from1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm, or ranging from1 ppm to 125 ppm; or
(b) toluic acid isomers (TA) in an amount ranging from 1 ppm to 1000
ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to 250
25 ppm, or ranging from 1 ppm to 125 ppm; or
(c) both of the following:

(1) carboxybenzaldehyde isomers (CBA) in an amount ranging
from 1 ppm to 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging
from 1 ppm to 250 ppm or ranging from 1 ppm to 125 ppm ;

30 (2) toluic acid isomers (TA) in an amount ranging from 1 ppm to
500 ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to
125 ppm;



ppmto 250 ppm or from1l ppmto 125 ppm and (3) at

| east two, or all of the following: (a) terephthalic
wa@ceoodoiersman anount at | east 50 ppm or rangi ngPE€T/O8208Q019329

ppmto 2000 ppm or rangi ngofrom 75 ppmto 1500 ppm

or ranging from 100 ppmto 1000 ppm or ranging from

150 ppmto 500 ppm or ranging from50 ppm or 75 ppm

or 100 ppm or 150 ppmto 500 ppm or 1000 ppm or

2000 ppmwhsarem theiptal concantyation GrCBARNH, TArasged Hpmot ppm

P otiafio dlind Borglo Bt 3 bty g gOBMH Gk from
W % pr t38 280%prmy oSfrown% ppertoSI 28 Spmer 10 wt % or 25

w% or 49 wt% (b) benzene-tricarboxylic acid isoners
rang@'ﬁfb from 140 ppmto 1000 ppm or ranging from 175

ppm ' am 200 ppmto 500 ppm or
5rang(it32éd¥ rc??n%’o&{%{nmgrbq%@'ﬁ m or 200 ppmto 500

ppm ofa)Astepihbinalicoacid @0 an@mnourt@t lekst &O0hapng boptaegiig from 50
i i t ing f 20 to 150

or raGitAQ P FRBEOTEROIT e 1mpTde TR R PF Ginding from
PPM {60 BB OG0V pp@aNet iehdin®fForPPsPp WS@QQp?@%\' réfging

500 pm?o 1000 %m or 2000 ppm or ng w% o
wt % frem 30 ppy, obr o PPRe.ogr K10 Bt oF 190 pPpo ta 590 ppre®r 1000

107 he. B8 280 d bef) or oo Mivec SRS sy BenPe e B
1) eatbaxy, ot 28611, ot 48wiapontangirpirem 50@ppAT) or 1000 ppm
percentoqta/pv\m ght, or greater than 60 percen

t b
Wi Rt 200 PR 815 WHAPT AW fler Ba vty Rk Wit , OBb Wi%, or 10
grea\;vf%, %pggmﬁg%%?r‘l@w/o;by wei ght, or greater than 90
y wei ght,

per cent or greater than 95 percent by

wei ght (b)drerpenatidcatboxyli®Zcidésaraats, ramgirgy fraet4Q ppm ©81 000

percent, or greater than 98.5 rcent, or greater. than
1555 paoet rag9 MGG i SR (3308 Pah BngfovEgiAD b to

and(800 ppin, SRFAVINEG HoRRH 98 IHHHE drSITmBESm{ 68200 bRnfd 500 ppm,

amount ranging from1l ppmto 1000 ppm or ranging
f r ondr pplppon, ®00d0PPmMPMEr rangi ng from 1 ppmto 250

PPM o?c)rﬁgggbggygiﬁﬁghyleg%é% i%2a5n 2R8UnP Fanging from 20 ppm to
150 ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm to

20 75 ppm, or ranging from 200 ppm, or 300 ppm, or 500 'ppm to 1000 ppm,
or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%, or 10
wit%, or 25 wt%, or 49 wt%;

XI. In an embodiment of the invention, the dried carboxylic acid
25 composition 280 comprises:
(1) carboxylic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,
30 or greater than 98 percent, or greater than 98.5 percent, or greater than
99 percent, or greater than 99.5 percent by weight;

and



(b) toluic acid isonmers (TA) in an anount ranging from
1 ppmto 1000 ppm or ranging from1l ppmto 500 ppm

worosangsng from 1l ppmto 250 ppm or rangi ng PCDOBH06/019329

ppmto 125 ppm or (c) botki1of the follow ng: (1)
car boxybenzal dehyde i soners (CBA) in an anount rangi ng
froml ppmto 1000 ppm or ranging from1 ppmto 500

pm or ran from1l ppmto 25 m or rangi ng from
: 1P oHR) (@) cEBoy GBR

nza{dehydelisoroeksc kiorast 8MODAJ ranging from

T SR R BT, A o

V\herpeprﬁ t Izeotmina,l om@ngmgtff@hn ppreto %p@m oFA 1 anges
from1l ppmto ppmto 1000 ppm or fr

ppm t o(Bd0l %‘pﬁ?ldd‘fome@mﬁ)p@ﬁmamczw r@ﬁmngofromrbﬁpm to 1000

s PP 3Rl 199, | BBl B ESNIBIYER 1 G o 25

104

20

25

30

r angeprg, br emgiy from t ppR0IR01 2Hppmoor r angi ng from 75

ppmto 00 p rangi ng from 100 ppmto 1000 ppm
or ran&%%?hpgmﬁ% OWpt o 500 ppm or ranging from 50

ppm or @
o0 ppmﬁ g%?%%xa%@n%%eﬁ?(% |s‘2fmélr§QCM5‘|ﬁ %n@ﬁoﬁmamgfng
or 3‘rcwn% ppn’n 3] W%Pwn Qoranging thDmZ’B pprto 200 gEMwoYFanging

0.5 wt% or '1 w% or

or r Q m._or. 1 0 m or
*\Rﬁrﬂﬁrbo%‘?'%g’r\}(ﬁ@@mgg Pm(%B%%%%F ¥ or 10

wt % or @st@m% aéld |ﬁn@rts%orA()m ah%ﬁﬁ@mﬂ rtahgmgrfhﬁml M to

acid_isoners rang |n rom 140 mto 1000 ppm_ or

rang’i’%PP%@fﬁE'W 1 P00 5490 HPNT: S grRAgNe fin daepm to
ppm,ﬁ%ég& ppm or ranging from 150 ppm or 175 ppm
or

m'to 500 ppm or 750 ppm or 1000 ppm Xl |I.

I'n an enwibrainthedbtal bencentestionaf, CBA@ndr TRdanges from 1 ppm
carbo i C aC| conposjtjon 280 co ri ses:

Scar %%QO&% ?Q@Qeﬁm QF & o1 RO Eeémaﬂfmm
by weifhb 5@r_}ﬂﬁeé¥t1%mt1h G8 1@E’af;9§rﬂt by wei ght, or

greater t
percamt by weight, or greater than 90 percent by

per cent wei ght’,” or greater than 80

(3) both of the following:

(a) terephthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wi%, or 2 wt%, or 3 wt%, or 5 wi%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wit%, or 25 wt%, or 49 wt%;

(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
500 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,
or 750 ppm, or 1000 ppm;

Xll.  In an embodiment of the invention, the dried carboxylic acid

composition 280 comprises:



wei ght, or greater than 95 percent by weight, or

greater than 97 percent, or greater than 98 percent,
woroogneeser than 98.5 percent, or greater thanP@BUS2006/019329

percent, or greater than 9925 percent by weight; and

(2) (a) carboxybenzal dehyde isonmers (CBA) in an anount

ranging from1 ppmto 1000 ppm or ranging from ppm

to 500 ppm or ranging from1 ppmto 250 ppm or

r angi hcarboaytic ppichin anlk@Boyrgreater thgn 60 Ipercertdiydweight, or

[ TA) | . [ f 1 00 .
opmereriet 1ien 60 sRFesHTRYbeiolt B beaipriasy T Rhtgent DY visiont
1 PRNGrEatdpthdtPsy plél'?cérﬁ'ﬁ)g'vﬂggﬁtr, B gleftBMtHM é@éﬁ%@ b9r

(c) both of the follow ng: ( L car boxybenzal de
i sowaighty opgyeatar thanddfpercenthy weighty ergreaienthen dopercent,

5 P oA BR e M o ayoie i B SerceBh Yrapdte? Han
(2) goqpercenfor gréstertiash 49 Bperdertbyan®ight; rangi ng from

1 ppmto 500 ppm or ranging from1 ppmto 250 ppm or
rangflg from 1 ppmto 125 ppm wherein the total

. ; _
om0 Rispg sl KomaRE e A A i ang i rom
f r orh dprmpaan t00035IMm pemrangingf framn Joppp e 500 Jppbn,aprengindg from 1
(3) bot the follown halic acid in an

10 ano@RMm E% 8%%39?("525 rﬁﬂwggwéﬁﬁgtnﬁ@e?%m)% Obpm to 2000

ppm i KA gl i
P o 5 0 At teBre TARIR & ahiflihtPafing Trdi 19 to 1000

500 pppmoraangiagdrerny T pmte G0dmmmoer rAigiignirony 1 ppo to 250

ppm 0 Mm.oer. 1000 ppm or 2000 ppm
PP Pl g MGt dinoh PRfg 2B RrE O D b Cor “a wt bh o
10 wt %) bothesf theYfolilewing® Wt % or ranging from 500 ppm
or 1000(gs)mto 2000 ppm or 0.5 wt%or 1 w% or 2

Pwo or @ ﬁﬁ%qubenylaﬁwdepiﬁomw@&%in a8 agoynt sanging
1 o RSSO A oS R N s i
ppmfroom 1rEprgito@50rppm 25 rargimg from 1 ppm to 125 ppm ;
(2) toluic acid isomers (TA) in an amount ranging from 1 ppm to
500 ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to
20 125 ppm;
wherein the total concentration of CBA and TA ranges from 1 ppm
to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or from 1
ppm to 250 ppm, or from 1 ppm to 125 ppm;
and
25 (3) both of the following:
(a) terephthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
30 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wi%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wt%, or 25 wt%, or 49 wt%;



75 ppm or ranging from 200 ppm or 300 ppm or 500
ppmto 1000 ppm or 2000 ppm or 0.5 wt% or 1 w% or

wWQa2008810785 3 W% or 5 % or 10 wt% or 25 w@a/usmos/019329
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49 wt% XIII. In another embodi nent of the invention,
the dried carboxylic acid conposition 280 conprises: (
1) carboxylic acid in an anmount greater than 50

percent by weight, or greater than 60 percent by

wei ght(b) @%/cagb@mtémheewérsorrmergem esrameyniyenging frem 20 ppm to

per canPr) LR fER| 2 2kpBo?ia pl. BE Fiidiho 925 bom to

wei giF ppral ogfArfirky frbhazo@ﬁpﬁﬁbeeoo PP, cgfm @pmttbamcmsppm
percent, or greater than reater than

t
99 (RE29BRPPIBy O @W, mewt%gos%@r/@éﬁﬁ w%ower gHt7, or 10

and Bb‘?/ff b yde i soners (CBA) in an anount
ranéhlgt%gg ng'ﬂ% 00 ppm and (3) all of the

followi ng: (a) phthallc acid isonmers in an anount at

| ea 50 pm or ra fr 50 tq, 2000 ppm _or, .
angiHg 1 GoNSraRPRSMEst6" B nvBRURRnP AESFHpae acid
ppmgo%rg&q%rpggm c@Fn r@Bgi ng from 150 ppmto 500 ppm

or ranging fromb5 pm or 75 ppm or 100 ppm or 150

ppm(d bcam@xplpmamd rin BOCOTMPNY greatezdivan pPmereentdoysweiohs, or

1 wt % 5 wt
25 \rgien i oqreeR by nelot o assnEbfasbr ety heiont,
PPMJrQyra P thai80 Perébrit bytweight, br\gréatepthah 90 Yersent By
w%, or 5w% or 10 wt% or 25 wt% or 49 wt% (b)

ben2@ight, ﬂr@mi@marb%@etpqné bwegg*ﬂtaﬁggr@atefmnl ibpercent,
ppm&rggé%ﬁ’ PLE K ggfgréaﬂ%ﬁ&rgggé}'{héﬁ W PLin{ Bt gtedller than

or ra m of fangi g
150 smopercent b gyreaer tmam 206 wnemtdoysﬁ)@lgmmncbr 750

ppm c), di carbo n i soners .in._an
amodm e G e B R
r ranging from?25 ppmto 75 ppm
rlgn itt(%’5@)?3)g‘?ﬁ55nod3ppm or 300 ppm or 500 ppmto
100Q33ppHodthefatiowpngn or 0.5 wt% or 1 vvt% or 2 W %

P;oghﬁ(é pl&t‘i@\ﬁﬁ: ac@jﬁg%‘@% |n\éw%|i%moun%at iM ppm or ra?1g|ng

from 50 ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or
ranging from 100 ppm to 1000 ppm, or ranging from 150 ppm to 500
ppm, or ranging from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to
500 ppm, or 1000 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or
3 wt%, or 5 wt%, or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500
ppm, or 1000 ppm to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3
wit% , or 5 wt%, or 10 wt%, or 25 wt%, or 49 wt%;

(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
500 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,
or 750 ppm, or 1000 ppm;

(c) dicarboxybiphenyl isomers in an amount ranging from 20 ppm to
150 ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm to
75 ppm, or ranging from 200 ppm, or 300 ppm, or 500 ppm to 1000 ppm,



I. In an enbodi nent of the invention, the dried
carboxylic acid conposition 280 conprises: ( 1)

wosaphidrasi c acid in an anount greater than S50PQOEUSBING/019329
by wei ght, or greater thane60 percent by weight, or
greater than 70 percent by weight, or greater than 80
percent by weight, or greater than 90 percent by

wei ght, or greater than 95W¥)ercent ky wei ght, or
gr e®r &000HpoTr HEMi&ntar Towtogr ea? avt%, s wtoper 2 avits, or 10

or gqr.eater. rcent, or greater than 99
Juie a0 PSS i

perce h 99.5 percent by weight; and
(2) (a) 3-carboxybenzal dehyde (3-CBA) in an anount
ranging from1l ppmto 1000 ppm or ranging from ppm
to %Pbmﬁhcoﬁ\c GBNR?S'PQH’Fl ppmto 250 ppm or

5 ranging from ppmto 125 ppm or (b) mtoluic acid
(m TA isoners) in an anount ranging from1 ppmto 1000
ppml. or rargiergbddiorant optite inwebtién, thendried caabgxylig efcicom

1 ppmto 250 or .ranging from1l ppmto 125 ppm or
(c) C&&WS@OW?@”PWPEJW%: (1) 3-carboxybenzal dehyde

(3- EBsof it '
(3" Pl e SR ARG A oA LAy RBTh, or

ppmareaies thap@d percent iy weighto or greater thanloG ppent by Meight,

mt gl uj o I S TA). i _an t.r in om
10 7 o St §a@ltas T PRI B eliob” of SrSiRt Mas' S58ent by

r angigight, b0 GrdatePiiah®5.orceRtiby Wesdiet or ghﬁtéﬂhah 97 percent,

concentration of 3-CBA and m TA ranges from1l ppmto

200@r ghaqter thash9® geiasnd. giareatar ﬂn%%ﬁ-ﬁ pefisenb os@weatghthan
f, .0 125 d

05, 9 BRrbeRP B oA HrRpISg Siperodtifoy RBgHEY 220 PhIa”

or a&nd east four, or at |least five, or at |east six,

15 or 30) (Basrardan b aliceedd pa) dhan saiintreagio rom
101090 ERESE AU 988 B S0 ¥ o
sev@pneém 250 ppm, dreasgingifigmeepm tor 126 ppewsr ni net een,
or all (b?fm-tt(g]Sicfaoc!iclj ?rW—'P& :lsomers) in an amount ranging from 1 ppm to

1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to

20 250 ppm, or ranging from 1 ppm to 125 ppm; or

(c) both of the following:
(1) 3-carboxybenzaldehyde (3-CBA) in an amount ranging from 1
ppm to 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm or ranging from 1 ppm to 125 ppm ;

25 (2) m-toluic acid isomers (m-TA) in an amount ranging from 1 ppm

to 500 ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to
125 ppm;

wherein the total concentration of 3-CBA and m-TA ranges from 1
ppm to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or

30 from 1 ppm to 250 ppm, or from 1 ppm to 125 ppm

and
(3) at least one, or at least two, or at least three, or at least four, or at

least five, or at least six, or at least seven, or at least eight, or at least



(a) terephthalic acid in an anount at |east 50 ppm or
rangi ng from50 ppmto 2000 ppm or ranging from75

w@pimsion78500 ppm or ranging from 100 ppmto 1B0DURING/019329
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or ranging from 150 ppmto6500 ppm (b) phthalic acid
in an ampunt of at |east 20 ppm or at |east 50 ppm
or at |east 100 ppm or ranging from 20 ppmto 1000
ppm or ranging from50 ppmto 750 ppm or ranging

f r ominepopanfeast tsopopainteasicdlevemrrall¢astdaehexpt atleast

[ ' [ t of at t 140
angPTFRRT ek oD R bt Gont en. S e sflivagrat
PPM |bast/SElapisan, @ ot Ak BYHMESN A 1O HiIvetaBR, BPAN of the
(d) benzoic acid in an anount of at |east 50 ppm or

at |felewings ppm or at least 100 ppm or ranging from

50 pp : [ I 7 o 4

or aggj? ?1[8 ‘%&%ﬁnﬁ%‘(ﬁﬁ% bﬁmgﬁgng%ﬁtﬂgi%as? é’;@pﬂBrﬁ or r%%gﬁ'l%nﬁrom 50
ol g anicgmgtl A sl i e Sl A
ppm 1 Ef@'@f‘ tﬁmeOdemaﬁ@ﬁﬁ‘@"’fQ fﬁﬁﬁ‘?:;%bﬁpﬁbtol%@ PRW or
rangin - ahdl

3- hydr gy)ﬁn@ﬁlﬁ%@ﬁ%%@ acl Jﬂ?ﬁ‘agn gﬁggrﬁprgTora%t I?%sz’atssto ppm,
40 ppmat leastat0q prret oBGnging from 20 pbeeatt 1A@DppDYr cAnging
rangi n om 40 mto 200 p or ing f 80 ppm
o et o Bokg A B s oRl e A8DPaRte g bom: PP

3,3 - dgcgqfé?ﬁéhbitﬁ&“@%kylio%m@rh&saﬂ ATBUBUNT Gt 886t 140
from20 ppmto 150 ppm or ranging from?25 ppmto 100

ppm PRIN, eaFajigRg frean 4Gppprtot O0Ppppner rapging from 175 ppm to

1 porC BVAT BR A B 200 BT fodBefhan 0. 4 "pam or
| ess t(AxbeAzSib aeithin 4ri amduabobaxipasi 5Gepe, o atiRyast 78 ppm,

an anount ranging fromgreater than 7@3&}& or greater

t harPrid |9%$ﬁ1‘% PRI} earahsinehirpMer(y PPMs PPM., §h ranging
ano r j f P ; r ' rom

o D mAL g ito 0B PBRahGrkoR P00 Bbrt B7Ed Bory O

t ri car Ep3rhgdmapbemmnie acisldn@nsamouahofaideast 3 ppgi, apleast 5

L[)ﬂ]”r‘:@pp Sénﬁ%lgﬁétofq 8% 08 gqf{gﬁrg& 'ggﬂbé[ﬂ%rﬁl, ?o 3881 ptpcr)n,705r ranging
from 5 ppm to 175 ppm, or ranging from 20 ppm to 150 ppm;

(f) 3-hydroxymethylbenzoic acid in an amount of at least 40 ppm, or
at least 80 ppm, or at least 100 ppm, or ranging from 40 ppm to 200
ppm, or ranging from 80 ppm to 180, or ranging from 100 ppm to 160
ppm;

(9) 3,3"-dicarboxybiphenyl isomers in an amount ranging from 20 ppm
to 150 ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm
to 75 ppm;

(h) dicarboxyanthraquinone isomers in an amount less than 1 ppm, or
less than 0.5 ppm, or less than 0.4 ppm, or less than 0.35 ppm;

(i) dicarboxystilbene isomers in an amount ranging from greater than
7 ppm; or greater than 10 ppm;

(j) tricarboxybiphenyl isomers in an amount ranging from 8 ppm to
100 ppm, or ranging from 9 ppm to 50 ppm, or ranging from 10 ppm to
25 ppm;



(1) di carboxybenzophenone i soners in an anount ranging
from 10 ppmto 150 ppm or ranging from 12 ppmto 100

W@ pons/oon785 angi ng from 15 ppmto 75 ppm () PCT/US2006/019329
di car boxybenzil isonmers inean amount ranging from1
ppmto 30 ppm or ranging from2 ppmto 20 ppm or
ranging from3 ppmto 10 ppnm (n)
form acet - hydroxybenzoic acid i soners in an anount
rangi n) tricarboxyllenzophegonspisomers iaagiargodintoanginggrorn®

f .
2o 7 400 HefmirtyehdBedr AR B AindR B m Shransingrom 7
ranqjmﬁtéegrpplnppmto 30 ppm or ranging from 2 ppmto

% or ranging from3 ppmto 15 ppm ?
a bro )w\camqwbewnmmngnsmcmm arapgiovgt fansing frepnd 0

51, Py RE Top o R 2208048 58 L o Rlngig om 15

in quram@aﬁtppmpgl ng from5 ppmto 50 ppm or rangi ng

from1l pmto or ran from 15 ppm
ppm (&fﬁ'ﬁ@i‘ﬁ?@é@ﬂ?'k'sameds rmga@mﬁmﬁan@aa éf% 1fF?F25PntC1 30

I 3
PP oriran O RPGing formP bRHB JEGME, bPiaRuRgROR 3 BRBOIT 0
or rpvgi ng from 9 ppmto 20 ppm (t) isopht hal dehyde
in an unt ra mto

101 angt ngIRPBIAS S Y BTt Ao st 5y b Basii spnging
PPMften 2 W‘i‘ﬂtoazmp[ﬂﬁt oefmging frdmn EPphﬁéﬁiS PR, oPFarifing

| east two, or at least three, or at | east our or at
| eadtomid/epmrto 0 prrast six, or at |east seven, or all

ot KL B GO e B iR i
or rfa:ngﬂngprhrtorﬁ(ﬁpmrfbt @ Dirom2 ppm 1022@ ppa, or eandifg

ppmto 2000 ppm_or ranging from 15 ppmto 1000 ppm
15 or rfERIGiGBPIIBMRPPOM t o 500 ppm (b) phthalic acid in

e -G 815 8 an And RS 1 S 00

r angpprg, 6r @mgthgsomt 2 phooid fhppmo or ranging roht 5 ppdn ppad
to 500 ppm
ppm;
(q) bromo-benzoic acid in an amount ranging from 5 ppm to 50 ppm,
20 or ranging from 10 ppm to 40 ppm, or ranging from 15 ppm to 35 ppm;
(r) bromo-acetic acid in an amount ranging from 1 ppm to 10 ppm;
(s) m-tolualdehye in an amount ranging from 7 ppm to 50 ppm, or
ranging from 8 ppm to 25 ppm, or ranging from 9 ppm to 20 ppm;
(t) isophthaldehyde in an amount ranging from 0.25 ppm to 10 ppm,
25 or ranging from 0.5 ppm to- 5 ppm, or ranging from 0.75 ppm to 2 ppm;
and optionally
(4) atleast one, or at least two, or at least three, or at least four, or at
least five or at least six, or at least seven, or all of the following:
(a) terephthalic acid in an amount of at least 1 ppm, or ranging from 1
30 ppm to 5000 ppm, or ranging from 5 ppm to 2500 ppm, or ranging from
10 ppm to 2000 ppm, or ranging from 15 ppm to 1000 ppm, or ranging
from 20 ppm to 500 ppm;



(c) benzene-tricarboxylic acid isonmers in an anount of
at least 1 ppm or ranging from1 ppmto 3000 ppm or

wo angiongss rom 5 ppmto 2000 ppm or rangi ng frpor/Uf2009m9329
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to 1000 ppm or ranging frem 20 ppmto 500 ppm (d)
benzoic acid in an amount of at |least 1 ppm or
ranging from1l ppmto 3000 ppm or ranging from5 ppm
to 2000 ppm or ranging from 10 ppmto 1000 ppm or

r angi () phtleaticrih fran @nsomt o e Igas) 13ppny.derornpingAedr 1

o P SO IR, of aring, BBF1 2 heBP B2 bBE ch i rbm 3
r angpiotof 1600 FSmpPBRTdrgikd froRPppad Jo 500 ppm;
3- hydr oxynet hyl benzoi ¢, acid in an anmount of at |east 1

ppm &) beargneérdricarbaxvlicasi isensers ip em anpunrtei@tiepstrioppm,

(o DR FoP T n 1 3066 Bt f Parkin @) 8 cH7 14 80bq ppr

ppnor canging ong10 ppm © PROO pprH 60 rarpying front 20 gipaytd 500N
5 me to 400 ppm or ranging from10 ppmto 200 ppm
(h) PBIear boxyant hr aqui none i somers in an anount of at

| east (3. ; j I
oot (5 BB MGG Lok R ROy S 1

t o Bpppio 3adeprinnot rengingrfrooma ppm o2 poe, o rangieg from
in ). ar pfferent than the ¢ oun conpounds

el 38ef o, T3 BRT orriiine st AETHAT o PO BT

I nventdy@hydrogysnAAc aaitiaan ahoasi 6 RERAST bhANor fthging
conprises: (1 E I sophthalic acid in an anount greater,

t haffopp1 PNt thd0® ppikichengiog fipne S ram te 4A06PMHTTanging
by ' .than 70 percent by weight, or
greﬁ?é?%ﬁgﬁ{g%ﬂg@bg@m by wei ght, or greater than 90

per ce(fy 3hydvetyphéthylbengsiesold it daantunter etlkiasby ppm, or
' eater than 97 percent, or greater than 98

bor ERGING oy @RI (RAPITE. © RS FOTER PaTEiR 440 bR or
05 Ao 0 gATionpa a0, 3 berser by el g and

r angi (o 3,8'edicarbopybiphetyld0 aopamoont ofatdeast 1 ppam opranging
to r(c))(r)n ﬁ) %r;r)]m Por 568 rp];%imr]%rfra[lr?é?né from 5 ppm to 400 ppm, or ranging
from 10 ppm to 200 ppm;

(h) dicarboxyanthraquinone isomers in an amount of at least 0.1 ppm,
or ranging from 0.1 ppm to 5 ppm, or ranging from 0.2 ppm to 4 ppm, or
ranging from 0.3 ppm to 3 ppm;

wherein the compound or compounds selected in (4) are different

than the compound or compounds selected in (3).

. In an embodiment of the invention, the dried carboxylic acid
composition 280 comprises:

(1) isophthalic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,
or greater than 98 percent, or greater than 98.5 percent, or greater than
99 percent, or greater than 99.5 percent by weight;



ppmto 250 ppm or ranging from ppmto 125 ppm or
(b) mtoluic acid (mTA) in an anmount ranging froml

w@poostoo78900 ppm or ranging from1l ppmto 500PQDPUS2006/019329
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ranging from1 ppmto 250 gpm or ranging from1 ppm
to 125 ppm or (c) both of the followi ng: ( 1)

3-car boxybenzal dehyde (3-CBA) in an anpbunt ranging
from1l ppmto 1000 ppm or ranging from1l ppmto 500
ppnﬁndr ranging from1 ppmto 250 ppm or ranging from

2ol g Bz lenhbts tin Bith S8Rk s fromnd
1 pPpprt @ 230D ppm, opFarigknd fraen 1 Hiom td pra, éﬂﬁ’ar{%ﬁﬁg from 1

wherein the total concentration of 3-CBA and
r an§EEY Or R RPRL AF fANGB froprhpPm tepkAS RPDOD ppm  or

from r r
from 12pBAch o2 BRTA sy RELER ol #Bip 1000

| eapprt, kureangmg fmm I1qust1 taS 600 ,ppon, atrahgimgtfrdrviepprarto @50
| east si x, of the follow ng: (a) terephthalic

aci HPFh Oéﬁa%ﬁﬂﬁgrﬁ'ior%ﬂ AR de qgé AP Ofor rangi ng from 50

ppmtqc)zggt@. &Rﬁéf&l’ov\y‘ﬁ@gl ng from75 ppmto 1500 ppm
or ranging from 100 ppmto 1000 ppm or ranging from

150 ppm(iW%d)cpgbenmldeby@e @Gaﬁ()nnm gpountoianggpivom 1

100 150 000
2008PRLRT a0 b i NS o s PR S50 gpm, BF Buglhg rigm 1
5 %
fr \g?ni})’?o’tg%ﬂ(ﬂpw«ar r@hgﬁﬁpﬁr“#?@ g%lggta 1&?1% or?r Or gn\?vlt &)gor 1

% or (2) mrﬁwu"éﬁcw W-9A) l@an@m@%t ranging fiarmy1 rpmig 500

ranbP i of Paili o0 LA 0050 BERE ARG Rahil eafT5as

pperpm 750 ppm or ranging from200 ppmto 500 ppm or

Lgnmgl 2? ”f'f 8%%0 @Eﬁﬁﬂ%rgeé{g%l(%g} BO(EBAZ\ %(r))dprﬁ-rﬁl At\ ?anSQOe% from 1
ppm ﬁi%&gﬁ 5‘? 289(?#’? tfmrrﬁ 1 cﬁ}%%ggm.%%% or

r antyony1 fpupuntc235®ppm @r?@npprppmrto naﬁgxpng from 200
ppm, gr 300 ppm or 500 ppmto 1000 ppm or

(3) at least two, or at least three, or at least four, or at least five, or at
least six, or all of the following:

(a) terephthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wit%, or 25 wt%, or 49 wi%;

(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
900 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,
or 750 ppm, or 1000 ppm;



2000 ppm or 0.5 wt% or 1 w% or 2 w% or 3 w% or
5w% or 10 W%, or 25 wt%, or 49 wt% ; (d)

w@bdosald7es acid in an anobunt of at |east 20 ppnPCDUSZENG6/019329

10

15

20

25

30

| east 50 ppm or at |east 300 ppm or ranging from 20
ppmto 1000 ppm or ranging from50 ppmto 750 ppm or
rangi ng from 100 ppmto 500 ppm or ranging from 20

ppm 50 ppm 100 ppmto 500 ppm or 750 ppm or 1000
ppm de) Bddigashoxykiplery! ik 85 asrountwenging from whopprato 350

randPity hrBhebegtort et 18308 dth r Bhat b2 by 75
\aﬁpglppgﬁ, d}géc\ﬁgﬁ%frmﬁ 200vpgn, & 3GD pbis, 0508 pEnYdo @000 ppm, or
0

% _or 25 W% or 49 w % (eo)
3- 2 OPBRBBOI-6 SO BWEINET 2 ME5. BT W% 00nB ViR 10

or [ 0 175 ppm or ranging from 20
ppm@g}gldg%sg\g%m grr&})g)rt}%i’ng from3 ppm or 5 ppmor 20

ppm t o(di}bﬁtr?abimaoldqﬂ i(;ﬂéi‘sapmmmt Iof atle@sppdrppat, ds@ lggsthb0grpm,
1000 3- roxymet Nzoi G [ in an )

2o 86 % Bask 1p St G AN Ao Hom 20 mde 60min: O renging

| ea I i 0

oo 30 ML 750 TR IERhGRE TInABD fiftn20 SOBRPMY:

160 rapgingdrom 20gim, 50 ppmyd 0prpm to 580 pppmy orofS0LIEMpEM

Lo ORORS, 81 20 B ReBF 03y wRoPe FBYe. B Dyl 78 u8%. b o
Wt Yowt8, of 9 O3, 61025 wediz o a9l draaggmgofmrﬁ BOR0pHATLr 750

to 500 ppm_or ranging from75 ppmto 4 pm _or
r an@PAYy a0 A8 0P8 rRon. ?frﬁhg M?A,rqﬁgwh"g, oF 31yyifp or 3

pp t 0030 o@Qr 500 ppm or
1038”%%81%@%?%)5%%&2’%%@2%@@’ %f‘f?ﬂ'}e /C?’nventi on, the

dri ed (eaBeoydrokybenzoit acidpasging dronz 3 pr e 208expm,(dr)ranging
by TEIBMBPTBS d SaPer. QrARORS TP SO RP Mo GG, G anging
gr eaftph 3t j t td1ah

per cent 3bm§gﬁ?8hg§p%? Egﬁa\? ﬁ;ﬁaﬁp%ogg?g b ¢Bpm,
by weir @00, ppm, gir €@A®kppmhan 95 percent by wei ght, or

o e o N P 3B3hrci8 e B At ofBLBSEGAS b, o

per eRMast @0 @ErRadeat 168N RPpSmMPeF FRTYindowe4@pbm to 200
ppm, or ranging from 80 ppm to 180, or ranging from 100 ppm to 160
ppm, or ranging from 40 ppm, or 80 ppm, or 100 ppm to 500 ppm, or
1000 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5
wt%, or 10 wt%, or 25 wt%, or 49 wt%;

(g9) benzoic acid ranging from 60 ppm to 500 ppm, or ranging from

75 ppm to 400 ppm, or ranging from 100 ppm to 300 ppm, or ranging
from 60 ppm, or 75 ppm, or 100 ppm to 300 ppm, or 500 ppm, or 1000

1. In an embodiment of the invention, the dried carboxylic acid
composition 280 comprises:

(1) isophthalic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by



and (2) (a) 3-carboxybenzal dehyde (3-CBA) in an anount
ranging from1 ppmto 1000 ppm or ranging from ppm

W0 200300078pm or ranging from1l ppmto 250 ppm POT/US2006/019329
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ranging from ppmto 125 ppm or (b) mtoluic acid
(mTA) in an anount ranging from1l ppmto 1000 ppm or
ranging from1l ppmto 500 ppm or ranging from1l ppm

to 250 ﬁ{)m or ranging froml1l ppmto 125 ppm or (c)

bot Wwejgnt, los greateotiang?d percens by avdigixty be greateietingad? percent,

or el PR el f%dBelsuan sBRbitel ) shfiter than

pPPMADp&zeny RNgesateAtEEN@D BrpprcdntitBveynt25 ppm ; (2)
mtoluic acid (mTA) in an amount ranging from1 ppm
to S ppm or ranging from1 ppmto 250 ppm or

condan st AEEBRc AR B gh 2rolftrdhdna from 1
200(pwpio 1000 pon, @r t80ging from dppht wbA0 ppm, oo rafifing Mriom 1

or from1l mto 250 m_ or fro 1 mto 125 ppm
and RPEH t %?gBé)é’é"ﬂ qr\xgnglgg fegm{ pR& ﬁf&@p”brorat | east

four, Gir')mnﬁdtéluRfaduﬁ‘ fwoAj mvamsmohﬁi rérgrﬁ%ﬁ%ﬁg% pg)n‘?Fd $000

in an anount at st 50 ppm or
to 000, qzrpwngmg fremdf pwtod}ammpm tamgi:fg)ﬂonpimpm to 250

ran fro Q0 rangi ng from 150
ppm%pﬁﬁd‘ag]gh fg?rgr aﬂ%m#B Wa‘ﬁ?%Oobpm or 75 ppm or
100 ppgm) b@théﬁﬁueﬁbm\x/mgSOO ppm or 1000 ppm or 2000
ppm or S W% or Ww% or 2 w% or 3 % or 5

W% or (ﬂa%@arpozﬁ\fbez\ga{ﬂewd@r@z@m %arbarrmwgra@mg &em 1
o
200 983 500 84, 5 Ao 8P 3, B By i
e e e
ot 0 780 MHICACT RGN GATEUDt GBS hPRTI 6500
ranggg, cﬁﬂr%ﬁgﬂr%)rré}ﬁfﬁ\ téé%%, 8F rarffhd®RBM P ppRPio 125

ppm or 750
3, 3'ppamicar boxybi phenyl in an anount ranging from 20

ppmto 15(?1erem the total concentration of 3-CBA and m-TA ranges from 1

ppm to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or

from 1 ppm to 250 ppm, or from 1 ppm to 125 ppm;
and
(3) at least two, or at least three, or at least four, or all of the following:
(a) terephthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wi%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wit%, or 3 wt% , or 5 wt%, or 10
wit%, or 25 wt%, or 49 wt%;
(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to



ppm or ranging from25 ppmto 100 ppm or ranging

from25 ppmto 75 ppm or ranging from 200 ppm or 300
wopons/00078500 ppmto 1000 ppm or 2000 ppm or BCEHUSLMW6/019329

or 1 w% or 2 w% or 3 W% or 5 w% or 10 wt% or

25 wt% or 49 ww% (d) phthalic acid in an anmount of

at least 20 ppm or at |least 50 ppm or at |least 100

ppm or ranging from 20 ppmto 1000 ppm or ranging

f r orb0SPPNEL RNESE frpm 120 ppem gr g 5fapem A2 Coppmtto SG0ppm,

ppm randi ng m.20 ppm 50 ppm 100 ppmto 500
b pmOrdPORT 0 16‘%‘?%%0 ppm or 2000 ppm or 0.5 wt%

or 1 \yc (BS’Idlé’ar%%blplﬁer%/lM% dMhottWaPlingfrok 20t m% 150
25 % or 49 w% or rangln%fromSOOp pm or
pril

ppmpp@a aroeogineners 22oppm Od?pr0, OF KRNgNoirom 2 %)Y’fbfp 75

s, gt te gl 98,200 S S o P S . o
or r2000i prgmf 61005 /st o%pon 1 art%)or Rpwte,adr 3 Wikl 005 wtesn oo

pmto 300 or ran |ng from60 ppm or 75 ppm or
ovﬂgfmqf@‘gwg&pﬁhﬁmw %00 ppm or 1000 ppm IV. In an

e”b(’d'@rﬂ)tgrt] llgo Coirf‘é(ﬁ%h'l oﬁ‘g?le%ﬁﬁﬁg?}ﬂ‘i Rpotlidstapl shm,

conpos npri ses: I SO acild in a
anoartat dgasitiOn nnmmraangmgcﬂmm Zﬂ/ppml tgHit000appryr eatasmging

t han_60 per cent wei ght eat t han 70 per cent
10 by B PR o7 Bt BlaangpeErB. o ey gREeTS

gr eghR m%ﬁﬁﬂn@@ mhCsMbphy, 1‘@@';&5]%10‘50091’;5?@@*750"}9;5}119&

percen or greater than 97 percent, or

gr eaktQf0 Wﬂfﬁnoggo%pﬁﬁhpr Och Wiftoe @t drwithaar 281%, ped vdhe, or 5

ggr g’gt r1 d\,\é’%’ h$|92§§\5%(, %ﬁ’ “Pa q&‘g car @éxigh@&n%é’s RR/ge0r 790

( 3 @, ormcm PP 2008ngprmgorf 0.8t e Wil 602 vl or 3
15 (o 2800 WER. P AGILpor G WRpro 49 ¥86ppm or (b) |
T S 25 R oo 0 iy 288 i, f e
r ang]ﬁwgprfnrtomOD P ooradgingyfrom tH0 pplmgorﬁj)(f pEm, &r EpYing
to rom %‘%nﬂpn(w)ror(f pBPnt, rerqOOtphp(?n ftc?gb8vr\)/iprr]1%:or 500 ppm, or 1000
ppm.
20
IV.  In an embodiment of the invention, the dried carboxylic acid
composition 280 comprises:
(1) isophthalic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
25 or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,
or greater than 98 percent, or greater than 98.5 percent, or greater than
99 percent, or greater than 99.5 percent by weight;
and
30 (2) (a) 3-carboxybenzaldehyde (3-CBA) in an amount ranging from 1
ppm to 1000 ppm, or ranging from1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm, or ranging from1 ppm to 125 ppm; or



( 1) 3-carboxybenzal dehyde (3-CBA) in an anount
ranging from1l ppmto 1000 ppm or ranging from1l ppm
w0 200800078pm or ranging from1l ppmto 250 ppm BECT/US2006/019329
ranging from1 ppmto 125 ppm; (2) mtoluic acid
(mTA) in an anount ranging from1l ppmto 500 ppm or
ranging from1l ppmto 250 ppm or ranging from1l ppm
to 125 ppm wherein the total concentration of 3-CBA
and m A mdalyésadid dgm-TAp pman anzooo ranpging fromp e 1©0000

e . of b B0 ok SPled PEALE R0 200
or afprhedstarigieRomer pph toof28 pend: ek | owi ng: (a)
terephthalic acid in an anmount at |east 50 ppm or

rangi nte)faadroEthepioPwia2000 ppm or ranging from 75

5 0P L0 170 BB ot AR ST BRI 0905 o
ppm pprh £33 00Ppnerorli@fgipgnirorart A5 tp B0 PordO6r EMYingfrom 1

1000 m or. 2000 ppm, or. 0.5 wt% or _1 w% or 2 wm%
or P d@%@@wﬁr&ﬂmgéﬂm%pm o423 | ess than
49 w % FeYant Jiron

oo o QIERAOBIS] (PILAPR #PBhncit [aRngREH @ Eigth s00
w % ppm, aorarghyg o2t pprto 260 gpmybbrarniding from 1 ppm to 125

benzene-tricarboxylic acid isonmers ranging from 140
ppmRRIM1000 ppm or ranging from 175 ppmto 750 ppm

or rangi Rghdreph3QA6tad BBhESRRRDNPFIB-CHA H308h-TA fahQBs from 1
150 ppm or 175 ppm or 200 ppmto 500 ppm or 75

ppm PRIN 12 @O0mmm. | @pgt;t,osm t mamg@kir@np o ta ﬁo%nfm, or
ano r .rangi ng from
25 glg%mtﬁﬁgmgp%gr%o &%)rﬁ Pgﬁg?.“ngpg’ rﬁbtrgo %B Bg{lﬂ’to 75 ppm

or rawging from200 ppm or 300 ppm or 500 ppmto

1000 pp or 2000 ppm or 0.5 wt% or 1 w% or 2 W%
15 or 3@)\@‘%63&‘ two,Rrogt logstirag: o all of te fRllowing: 49 wt o
(d) ph . e 7 |
bt | Sald Bl adi FnA RNl B 1 et S83Tim 8 @ABindYom 50
20 pppmtto 2000 prpnor rangirgnigdmg’ S pjeem t6 0 500pim, GS&anging from

o T35 5 G B P o o BT B S
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
20 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wi%, or 5 wt%,
or 10 wt%, or 25 wt% or less than 49 wt%, or ranging from 500 ppm, or
1000 ppm to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5
wt%, or 10 wt%, or 25 wt%, or 49 wt%;
(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000

10

25 ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
500 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,
or 750 ppm, or 1000 ppm;

(c) 3,3'-dicarboxybiphenyl in an amount ranging from 20 ppm to 150
ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm to 75

30 ppm, or ranging from 200 ppm, or 300 ppm, or 500 ppm to 1000 ppm, or
2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%, or 10
wt%, or 25 wt%, or 49 wt%;



1000 ppm or 2000 ppm or 0.5 wt% or 1 w% or 2 wt%

or 3 ww% or 5 w% or 10 wt% or 25 w% or 49 W%
woeossangssng from 500 ppm or 750 ppm or 1000 pEIVUBI0G6/019329

2000 ppm or 0.5 wt% or 17 % or 2 w% or 3 w% or

SwW% or 10 % or 25 W% or 49w % V. In an

enbodi nent of the invention, the dried carboxylic acid

conmposition 280 conprises: (1) isophthalic acid in an

anmount(dypatiatic aclibin eﬁﬁamunem atlgase2@ppm, or affezat 80 ppm,
t han 60 perc nt b ht , or eater t&an 70 percent
by WERGHEaSt 3P0 g tclirIra iR8 fegn Fb%fﬁtoﬂ URenrgmtOr rgRging

067 R 5Pl RO7B6 RN or pndfil Iftim 19D i34 SDO AR ot
gr eaqimging rﬁm?]ge ppen,cxEhppmon 06 et & 5ﬂﬁa1pn98)r9§@gnm"emr
an )
5 per JORD AR Pifao O . & £ i) oS lohyis. or 5
(3- GR#%), drn Oﬂﬂt%r@&% wtaner 29 v&t"/@ 'Br#aﬁ@iﬁgtfﬂvrﬁ%@ rﬂﬂm or 750

or ranging from ppmto 500 ppm or rang from1l ppm
t 0 2’5’0‘ Wrﬁoo@rpmm@ﬂﬁgofpmmorﬁb%wt% o4 sz o2 Wik, or 3

Oﬁpwéégag%"%gofggwgf%%f\ggggg L[)%m L ppm

rangl ng from1 ppmto 250 ppm or rangi ng froml ppm
to 125 ppm or (c) both_of the follow n

10 3. c ¢ boxyBeRAnbedineat eétf@nyenfﬂpraﬁha%l@ﬁtcarml'ﬁ@md
fro Fﬂ)%rﬂ .or ranging from1l ppmto 500
ppm%?)r} ranglozn%d)? Elngéppmto 250 ppm or ranging from
1 pig) isophalippeid, in(a2) amouot gieatarcthdn (GO Jexpennbyaweight, or

P Y R RS, A 19 b e

whero@lgraeéteﬁtﬁém(b 6Rféﬁeagw.gwmo%r@at&8mawb Bertént by
ranges from1l ppmto 200 1 ppmto 1000 ppm or

15 f r onwveigipio or geesdenthpprd5 mrcenbhy wejighty obgEsterdpan Sdrpercent,
tne O S PRRT M 92 p R A rier Hhan BB p4BaRior et tnan
| easO SétcoRtor gFedténtian®d. 5 @r&dht by weight;

and
(2) (a) 3-carboxybenzaldehyde (3-CBA) in an amount ranging from 1
20 ppm to 1000 ppm, or ranging from1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm, or ranging from1 ppm to 125 ppm; or
(b) m-toluic acid (m-TA) in an amount ranging from 1 ppm to 1000
ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to 250
ppm, or ranging from 1 ppm to 125 ppm; or

25 (c) both of the following:

(1) 3-carboxybenzaldehyde (3-CBA) in an amount ranging from 1
ppm to 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm or ranging from 1 ppm to 125 ppm ;

(2) m-toluic acid (m-TA) in an amount ranging from 1 ppm to 500

30 ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to 125
ppm;



ppmto 2000 ppm or ranging from75 ppmto 1500 ppm

or ranging from 100 ppmto 1000 ppm or ranging from
was@sppei o 500 ppm or ranging from 50 ppm oPCT/BESEO6N19329

or 100 ppm or 150 ppmto 500 ppm or 1000 ppm or

2000 ppm or 0.5 wt% or 1 wt% or 2 w% or 3 w% or

5 w% or 10 wt% or 25 W% or 49 wt% or ranging

from 500 ppm or 1000 ppmto 2000 ppm or 0.5 w%or 1

wt % or wheréin the t8tahtshcerndrationaf%d-CaA a6d w-¥A ingas from 1

w % or 4 % b) benze trlcarb i C ac ners
1 gty t6 20D Be bR OEfOHLh GPRELS 5083 B or
me?c5>m715$prm%125@f pprANG femf 1 Bﬁh?t%qﬁ’g%ﬁp 500 ppm or

rangi ng f 150 ppm or 175 ppm or 200 ppmto 500
ppmamgt 750 ppm or 1000 ppm (c)

rb bi phen i n,an. appunt rangi ng from 20
ppm(\?’g g%g Eﬁﬁpﬁhbqﬁa WF@m 25 ppmto 100 ppm or
rangi ngg)fteIphARalRREBid th 48 aPRIUNnt @ 138 BONsbrh r@maaa@mg from 50
ppm or 300 B pm or 500 ppmto 1000 ppm or 2000 ppm

or REMP #O0 rppxn,v@m/@ngmngrw?& prM3o\}50 mnmsowauglrmfrom

10 "
e 108 080 o1 Ot Bprll of bl st 140" Bfh R RERbr finging
280 fwmﬁohsméo( 75)opnmplt‘)lmq¢pm aci 80 ppnamt mtpﬁm or1000

reater t er cent wel or reat er an

10 gerd&m BS/%]\%Q {% opp. %w&%t ew?fﬁé{m Of@%& ceF@ Vo, 0r5wt%,
vei ght 4o Wt%%?gs%t%t *@wmw%%ﬂb rg;Yfr 7 800 p ﬁﬁf or 1990 ppm

greater than percent by weig tha
per ctor008yppwi gh0.5 wi% gr daviss, eriéwt%? opérw’é"m; pr 65rwt%, or 10

0 e ISR BT &, LT 5P

per centb)\Bensehehticardod(l? adué)so’inén%rﬂéﬂggw@eﬁa@ml ﬂmwﬁ to 1000
(3 CBA) in an anmount rangin roml1l ppmto 1000 ppm

15 or rmﬂjl fg ranging fm@mWé pﬂm)?q)ﬁﬁﬁ) pem, roarrgng@gffrafmZﬂOmﬂm to

ot BB o dHagyrofh, | SEBbnb B 7B kiR 8P b b g0 pom,

tO 16006 ppmn, ormaowpﬁg from 1 ppmto 500 ppm or
rangin?fro m 1l ppmto 250 ppm or ranging froml1l ppm
to 125(Qph? qipar@@rytyehﬁnﬂfm faﬁ@m@wfor@nag\g from 20 ppm to 150

ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm to 75

20 ppm, or ranging from 200 ppm, or 300 ppm, or 500 ppm to 1000 ppm, or
2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%, or 10
wit%, or 25 wt%, or 49 wi%;

VI. In an embodiment of the invention, the dried carboxylic acid
25 composition 280 comprises:
(1) isophthalic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,
30 or greater than 98 percent, or greater than 98.5 percent, or greater than
99 percent, or greater than 99.5 percent by weight;
and



( 1) 3-carboxybenzal dehyde (3-CBA) in an anount
ranging from1l ppmto 1000 ppm or ranging from1l ppm

w0 200800078pm or ranging from1l ppmto 250 ppm BECT/US2006/019329
ranging from1 ppmto 125 ppm; (2) mtoluic acid
(mTA) in an anount ranging from1l ppmto 500 ppm or
ranging from1l ppmto 250 ppm or ranging from1l ppm
to 125 ppm wherein the total concentration of 3-CBA

and (@) @ 3-eadexybeomldelppde (3 CBFI)ON @omamauprangmgliona 1
o oS 0 D e 30308 A il B0 BsFh i Spl rom

foII R t at | east
p%)dﬁ‘;n §Jr25939npg5]|t1 ﬁ%ﬁﬁbgm@ ﬂé&?g%@g&gagg memor rangi ng

f r om 7&)pprioluic ag rrp“p’m iroan aaayint gamgioghfrodo 1 gy te 1000

f
5 100 B8%: BhelPRLE KRS SR B58, 0 55%5pE B e e
0.5 % 1
& vargesion s pprean o 0 5% o

%or(Q)é%%hP%ﬁWf@ﬁowf% or ranging from 500 ppm or

é?og swpfzﬁ)% Z—Q@B mf@ﬂza%%rg/d% (gsﬁ%ﬂ‘ig% Wo@{t f%@d*&é‘?f}oom

(b) }hmmteﬂGOOmpm,rdmelgn@ femmd1 ppmrter&ﬁmrgi ogrenging from 1

140 m t 000 ppm ar r fro mto 750
ppm‘%c)m g’l‘:?é P @H@@@fr Tﬁé rangi ng
from 150 r

Lo S i o A oo

i nvepRmoor, ran@mgjird)@m panbiox340 ppeic od rangipe fom dppp8®d 125
conprises:( 1) isophthalic acid in an anmount greater
t harPRBY’ percent by weight, or greater than 60 percent

by wei ghtwhepginghease cbﬁ@éhtﬁéluomecsf@mapbunm-m rangés from 1
greater than 80 percent greater than 90

15 per cepim @ 2O0RRIRRAR,, 1 BPMY ’ZQQQ; pmrnaﬁr fo"béP@éfhtO 90 ppm, or
por oo PEpRB R, eoﬁﬁ*ﬁﬁaﬁé@”ﬁbé@ﬁgek PBar cater than
99 paiccent, or greater than 99.5 per cent by wei ght;
d (3) both of the following:
(a) terephthalic acid in an amount at least 50 ppm, or ranging from 50
20 ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt% or less than 49 wt%, or ranging from 500 ppm, or
25 1000 ppm to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5
wi%, or 10 wt%, or 25 wt%, or 49 wit%;
(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
500 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,
30 or 750 ppm, or 1000 ppm;

VII.  In an embodiment of the invention, the dried carboxylic acid

composition 280 comprises:



(2) (a) 3-carboxybenzal dehyde (3-CBA) in an anount
ranging from1 ppmto 1000 ppm or ranging from ppm

W0 200300078pm or ranging from1l ppmto 250 ppm POT/US2006/019329
ranging from ppmto 125 pper or (b) mtoluic acid
(mTA) in an anount ranging from1l ppmto 1000 ppm or
ranging from1l ppmto 500 ppm or ranging from1l ppm
to 250 ppm or ranging from1 ppmto 125 ppm or (c)
bot H1 pisophthaiicldaithinnan amalint greste bihaybeh patceehpyaveight, or

t f 1 1000
o aRBIchgaT STPE TR0 eEh, sk aredie B R eresh by weight,
PPMdrQyré&fer Pvan 80 ge@«fsmvw Wéigmt, %r@?&tbetﬂéﬁg@amoen@ By
mtoluic acid (m in an ahount ranging from 1 Qp%opercent

to B0Egph@r gzneateaﬂi,ﬁrh% pemﬁni bypreighot, @sgr@:ﬁm than

5 conanpaler anem PRt SR Blec ah S bR G sertr than
200 Pppsnceht, @rgréstet Gth wmpe»befﬁtrwméngwmto 500 ppm
or from1l ppmto 250 ppm or from1 ppmto 125 ppm

fanda("@) both of the follow ng: (a) terephthalic acid

. ' f
o TR b erEhbERSe Ry 3 CBA I AR il BhdRoffEh 1
r angpprg tdé 1660 PPpon, prmahgingGadim b ppm to 50@upemMm @r ramging Hdm 1
ppmto pm_or ran from r 75 ppm or

10 100 R O%F’Bf%" &Hﬁ@ﬂ@ﬂggg?%rﬂp%? ?gg]@%brﬂr or 2000
IOIOm Ofb)nolic /ac@r(mlT}\:&\g %an@én?eu‘m Vangﬁﬁ from Yo rﬁ)‘r"ﬁto’51000

w% or 10 wt% or wt % or rangi from
500 G ororrangﬁmfr@mrﬁ ppmztoc@%m or ranwwgvfr%mi pmmc)/z‘so

or APy gt Bhrio A gl gt ' an arount

rangl n@) otoBthedpiiowingl S0 ppm or rangi ng from 25 ppm
to 100 ppm_ or ranglngfrom25 mto 75 ppm

15 rangi ng §1) Snearboxyhanzalsiehyde (épﬁ@AbIﬂ @mawmmtffmglwtrom 1

o o4 3P 1 10PORRER. fallon o J3berh ot Gim et from

In mpmﬂb@ﬁOrme oofartglleg frorehtppomto 4 B8 pphm pd
car boxyl z23 a%olwc acid (m-TA) in an amount ranging from 1 ppm to 500
ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to 125
20 ppm; ’
wherein the total concentration of 3-CBA and m-TA ranges from 1
ppm to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or
from 1 ppm to 250 ppm, or from 1 ppm to 125 ppm;
and
25 (3) both of the following:
(a) terephthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
30 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wi%, or 25 wt%, or 49 wt%;



conmposition 280 conprises: (1) isophthalic acid in an
anount greater than 50 percent by weight, or greater

wo baws/o6sper cent by weight, or greater than 70PQEUSENG/019329
by wei ght, or greater than780 percent by weight, or
greater than 90 percent by weight, or greater than 95
percent by weight, or greater than 97 percent, or
greater than 98 percent, or greater than 98.5 percent,
or gr e@)&;3'tdicarbdgylpipheryltin amargomitrenghgafnomsﬂsppm to 150

(3. Ry ol SO 24 B A 0 oA s O NGRS Ta002 pBRin to 75

or r Imah@m@frmmmpéﬂoopm Pnroarwormmﬁrt@rméowm or
to ppm Or ran from ppm_or

)
m t &Qﬂ%pmm ar 04 <Drn1 afh%a@bamﬁ%a@rg?% W7, Dbﬁlvﬂg/pmh 10

froml ppmto 500 ppm or
5rané'9tr@ /"péﬁ??&ﬂ%o ppm or ranging from1l ppm
to 125 ppm or (c) both of the following: ( 1)
3-ca rboxybenzaldehyde - I n an anount ranging

fronylil- pamarbembedlr@@?ﬁofé'ﬁe rra/ﬁgtlﬁg thedifier grvRPRdicsand

PPMcciddih 20 LoREGLaBo o, 250 pam or 1 angi ng from

amoyn) |sophg1amg a‘cnobm dn ppround gédiieptivan $0 pesoegt by Weigit, or
10 unoretar o BO BercentcSnte af. s dipater a0 20 perdpkby weight,

o rbsenopaRHRosiY ve brapcs o0 pererety

f r orw@ggg mrmeatgsth;&m@S aacpe(r(gpykymlghbbr gr@ter than 97 percent,

randh e ek BB ERRRer SEdseiihoh ¥ Reta Rl upatss than

pPPMY4Pp é@@npwngr@aterm 99 5f peroe@Oy wemghto 500 ppm or
ranglr&g from 150 ppm or 175 ppm or 200 ppmto 500

15 ppmanst 750 ppm or 1000 ppm (b)
2 QUGS AORMch M- BT S 0N AR o
r angpprg td 1000 Ppnmon ranging from1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm, or ranging from1 ppm'to 125 ppm; or
(b) m-toluic acid (m-TA) in an amount ranging from 1 ppm to 1000
20 ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to 250
ppm, or ranging from 1 ppm to 125 ppm; or
(c) both of the following:
(1) 3-carboxybenzaldehyde (3-CBA) in an amount ranging from 1
ppm to 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1
25 ppm to 250 ppm or ranging from 1 ppm to 125 ppm ;
(2) m-toluic acid (m-TA) in an amount ranging from 1 ppm to 500
ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to 125
ppm;
wherein the total concentration of 3-CBA and m-TA ranges from 1
30 ppm to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or
from 1 ppm to 250 ppm, or from 1 ppm to 125 ppm;
and
(3) both of the following:



ppm or ranging from200 ppm or 300 ppm or 500 ppm

to 1000 ppm or 2000 ppm or 0.5 wt% or 1 w% or 2
woRHMs/ 0788 W% or 5 w% or 10 wt% or 25 w %®CDUS2496/019329

w% | X 1In another enbodi ment of the invention, the

dried carboxylic acid conposition 280 conprises: (1)

i sophthalic acid in an anount greater than 50 percent

by wei ght, or greater than 60 percent by weight, or

gr eat efa)tbenzene-triearbenylibgciddsahers mngingetorr14thppmad 1000

percent by wei.ght, or,_greater an 90 percent_ b

e! i 8 R0 Brort 12 5Eh F 7B briyprtangRe i 200 ppm to

gr eab®y Pbﬁ‘ﬁ@r Pehdieg GO/ 150 ppak, &t 5 ;sm,noﬁ@om)sgﬁﬂ%oo ppm,

or greater than 98.5 percent, or greater than 99

per c@nf20 ppmgPEADEP PPAEn 99.5 percent by weight; and

2) 3-garbeoxy: ( 3- ' . t [
54 ¢ b 1 SCaRp R BRI h bl Abuhf MG RBoM 24, B 8% 50
(a) penephtdmglingfremi 26 ppneto t0®pPpin, aF rdrefsg froth R Ppneto 75
rangi ng from 50 Pgmto 2000 pl%rrb] or ranging from75
ppm E‘@“;l%i?‘fqgmﬁ rem £2Q0, 5Py of B89 m?fp"?ﬂq ePdod 09rRpm, or
or r p 0 | ()
o 2050 Bgim BE 06 DRET Litol2 A ANRG 6F 3 VAN ch B ERTROR
1000wiSpnor 26 W2BOor gemwt%sr 0.5 w% or 1 w% or 2 w %
or 3w% or 5 w% or 10 % or 25 W% or 49 w%
or ranging from500 ppm or 1000 ppmto 2000 ppm or

0.5 B¢ % O dnothéf efbodintébof e thvéintion, Ple driett Carb8kylacid
w% or 25 wt% or 49 wt% (b) benzene-tricarboxylic

aci dcorepegitien 28 gonyprisesm 140 ppmto 1000 ppm or

o k13 s i e Bnfotie B GhoRinas R bBfber 8Tl or
or 2@@amgrithaie 68Q5erpem byoweigh®, drigreatyr tAA9F0 m@lﬁﬂ:érﬁ)ba/ weight,
3,3 -dicar boxyblsghenyl i n an_anount ran from?2

15 ppm @ioresteripan SBrparaei igweidhin %wrsatarg*'agr%@@ AepERNt Y
o ok B UretePRIE 85 bereToy Rl s oD BT percent,
or Oorgreatér than D8vaereent; oRgméier ianD8ib Hercent Sovgréatarithan
égnp\l\%%%){e? ! ‘L_)orvgroe/%‘[eorrth'ef'n9 9 .SW?)er-(I;gFIP 8{/‘ %%?g;ﬂtc ahag I
(2) 3-carboxybenzaldehyde (3-CBA) in an amount ranging from 1 ppm to
20 500 ppm, and

(3) all of the following:

10

(a) terephthalic acid in an amount at least 50 ppm, or ranging from

50 ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging
from 100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or

25 ranging from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm,
or 1000 ppm, or 2000 ppm, or 0.5 wt%, or 1 wi%, or 2 wt%, or 3 wt%, or
5 wt%, or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or
1000 ppm to 2000 ppm, or 0.5 wt% or 1 wit%, or 2 wt%, or 3 wt% , or 5
wit%, or 10 wt%, or 25 wt%, or 49 wit%;

30 (b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
ppm, or ranging from 175 ppm to 750 ppm, or ranging from 200 ppm to
500 ppm, or ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm,
or 750 ppm, or 1000 ppm;



I. In an enbodi nent of the invention, the dried
carboxylic acid conposition 280 conprises: ( 1)

wo esospind7BRl i ¢ acid in an anount greater than 5BCPEsTED19329
by wei ght, or greater than760 percent by weight, or
greater than 70 percent by weight, or greater than 80
percent by weight, or greater than 90 percent by
wei ght, or greater than 95 percent by weight, or
gr eat etc)thArdigarbpxyleiphenylon agraraoent nangingdgomeiiepm,to 150

oer dutif, SErangiy P2 R RTS8 ool ARl i 25 R to 75
(2) ;ﬁp&h ér RRigh i ORMZaY §§W6e306ﬂ§$ﬁ\)oﬂaooa;5pmrf@urmbo ppm, or

rangln from1l ppmto 1000 or rang frorni

BRI, 6F OISk nor 1 MG%H, B BoN% coDBW i oF BoKt%, or 10

ran OBt ppm or (b) p-toluic acid
5 %%3,9 &r an a%%%‘gr‘“;t ging from1 ppmto 1000 ppm or

rang| ng froml ppmto 500 ppm or ranging from1l ppm

Qr ran from1l ppmto 125 ppm or (c)
bot h R’iﬁbah‘bﬁ% p9§|t50r@ car boxybenzal dehyde

(4-CBA) in an anmpunt ranging from1l ppmto 1000 ppm

or ranging from1l ppmto 500 ppm or ranging from1

ppmit o 250 gpembodinaeni ofghé inwentioppthet driskPGarbprylic &Y
ol uic in an anount ranging from11 ppm

t
1005 SesthBpdifio 280 chainrsoe s om 1 ppm t o 250 ppm. or
r ang@‘l')‘% Pﬁtﬁahc@ém incérilaﬁldpjﬁf'?ré’m@f #ian 5d"§er‘c@hﬁby weight, or

concentration of 4-CBA and A ran froml ppmto

200001eptRr thap §fh pescamdy wpmht,cm gres rih@p A tPeread tb’pmalght
f
(5, ' S0rpat it Boerodi Ty, Qlioh 4 e R4t 46 peRRifBY

or aleighsdr drester titain 85 peecsit Hyiwaghn for @Wedztéﬁfﬁanﬁ@?( percent,
or at |l east seven, or at |east eig or at | eas

15 ni nedr Yeatar than9g Reggentper Qfeqt%ra@?nquE@ PRTCEH, %‘['tgrﬁél@é'tthan
tvel y@ he ! In?,t eeﬁ@éfarttﬁ‘é\rf PQ@?er%n%y e, fourteen, or

at | eaSt or at |east sIXteen, r’ at | east
seveancen, or at |east eighteen, or at |east nineteen,
or aJZ) (af4tcgebofx())/ueﬁ%|8gf.‘1yde (4-CBA) in an amount ranging from 1:
ppm to 1000 ppm, or ranging from1 ppm to 500 ppm, or ranging from 1
20 ppm to 250 ppm, or ranging from1 ppm to 125 ppm; or
(b) p-toluic acid (p-TA) in an amount ranging from 1 ppm to 1000
ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to 250
ppm, or ranging from 1 ppm to 125 ppm; or
(c) both of the following:

25 (1) 4-carboxybenzaldehyde (4-CBA) in an amount ranging from 1
ppm to 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm or ranging from 1 ppm to 125 ppm ;

(2) p-toluic acid (p-TA) in an amount ranging from 1 ppm to 500
ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to 125
30 ppm;
wherein the total concentration of 4-CBA and p-TA ranges from 1
ppm to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or

from 1 ppm to 250 ppm, or from 1 ppm to 125 ppm;



(a) isophthalic acid in an anmount of at |east 50 ppm
or ranging from50 ppmto 2000 ppm or ranging from 75
w@pimsion78500 ppm or ranging from 100 ppmto 1B0DURING/019329

or ranging from 150 ppmtos8s00 ppm (b) phthalic acid

in an ampunt of at |east 20 ppm or at |east 50 ppm

or at |east 100 ppm or ranging from 20 ppmto 1000

ppm or ranging from50 ppmto 750 ppm or ranging
fromntD0 ppmto 500 ppm (c) tri mal Iitic acid in an

ano | east m or fro pmtao
T0003bahleat onseiy tacr L oL BRI G Prot i 88, of Bt
rangbagt e By aPRaRPEK! Or aE'lqga@ﬂoéﬁveﬁ'\dbr E?féé@t élgﬁ?'cﬁ dtMeast
an anount of at I east 50 ppm or at |east 75 ppm or

at | ruaetorlaide@@rtﬁn oor atdagstrejevernarsy lgashtwelveoor ppleast

5 0o B8s88 o b B iBeh e b DpBRChedn, o Y by SR g at

of gbastesiientedm®r atledstakihtdemWNat athinetasih, atallpgiihe
or ranging from 3 ppmto 200 ppm or ranging from5

ppmOWINg: ppm or ranging from 20 ppmto 150 ppm (f)

4- hydxgs P{M%@ggéa é@ aﬂcdnqouﬁ’t ﬁ%tm%blpg%n,gt%r nﬂaﬂgrﬁ{g from

40 pp or at [ east
|tr angséoagpmmrﬁom)_ ppnmf borﬁi%gbg)fmm Ttit'b p?gﬂ@l ol Mm)m 80ramying
0 r angi rom m n
10 4 4 i IOBRPHP HRORHP P ARG FRr HOGPE t B br
ppm t 0&5‘)%’[9@{8 adld in Qﬁgin'ﬂ&lrftro?@(t ?e)%s@@@‘ﬂpﬁn 18%theat 50 ppm,

rangi ng from?25 ppmto 7 P
2, 6- maidea@xmpmaqurmm rarraZO apnuﬁmtm%!sspmhahrangmg

P it a0 el orins 6l Paping 8%, 19 Bphi 6 R Do,

anount (cgftﬁﬁlieﬂmctdbﬁﬂln7arﬁ)§lﬁOu®nt oﬂéﬁl@fagt 144 ppml Gr pANGing from
2,5,4' -tricarboxybi phenyl in an anmount ran froms8

15 ppm 149 rPO toptROGRPINaAkirARYINg diany 15@@%’[@85@;@9{11 @i ranging
r an &gtérqogger) box;r%jgr#zﬁc})gﬁgnggg] [ gkzem anount rangi ng
f . om Ydppentoic H¥l inpm amountobatigast S0rppmppmat keasb75 ppm,
PP orant Iegg,{g{ Orbgp;f)rrn?g:' Zanpd?nrg ¥r8m6£90 BBm to 500 ppm, or ranging
from 75 ppm to 400 ppm, or ranging from 100 ppm to 300 ppm;

20 (e) 4-hydroxybenzoic acid in an amount of at least 3 ppm, at least 5
ppm, or at least 20 ppm, or ranging from 3 ppm to 200 ppm, or ranging
from 5 ppm to 175 ppm, or ranging from 20 ppm to 150 ppm;

(f) 4-hydroxymethylbenzoic acid in an amount of at least 40 ppm, or
at least 80 ppm, or at least 100 ppm, or ranging from 40 ppm to 200

25 ppm, or ranging from 80 ppm to 180, or ranging from 100 ppm to 160
ppm;

(9) 4,4'-dicarboxybiphenyl in an amount ranging from 20 ppm to 150
ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm to 75
ppm;

30 (h) 2,6-dicarboxyanthraquinone in an amount less than 1 ppm, or less
than 0.5 ppm, or less than 0.4 ppm, or less than 0.35 ppm;

(i) 4,4'-dicarboxystilbene in an amount greater than 7 ppm; or greater
than 10 ppm;



(1) 4,4'-dicarboxybenzophenone in an anount rangi ng
from 10 ppmto 150 ppm or ranging from 12 ppmto 100

w@pons/oo78F angi ng from 15 ppmto 75 ppm () PCT/US2006/019329
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15

20

25

30

4, 4' -di carboxybenzil in ansanmount ranging from21l ppm

to 30 ppm or ranging from2 ppmto 20 ppm or ranging
from3 ppmto 10 ppm (n) formacet-hydroxybenzoic

acid in an anount ranging from1l ppmto 20 ppm or

r angl ng) 2 Bodmtmq:rpnxylmphemdmmﬂnc&momtgangmgrfmmzﬁ ppmtod 00

amo i RS T TR e oAt taiT nG Prmin 20

pmmnzo ppm or ranging from3 ppmto 15 ppm (p)
a-bromp-p-toluic acid in an anount rangi ng from1l ppm

to 100(k|b|8rﬁ 4olricaeiayyRgnEeRiBNPNSHIM anvamoupbiangdig from 5 ppm

o DO B BB e B8 BE R froff g to

f r or8GlPprpmM t o 40 ppm or ranging from 15 ppmto 35

ppm ( o) ace I C aC|d in an anount ranging from
ppm t o(l%%ﬁwartz QYDENZBPRRNMENEN AMRHNEIANGTY tgramgm@pm to

f
or oo pErARERorep 12 RRGHSE0Q pER B RAHinG g B8 Hem to
in aﬁﬁpmnunt ranging from0.25 ppmto 10 ppm or

[ f
oot o) SAeamBEBEnghin af Bout sl dimPrato 30 ppm,
| easdr rbM@nngforﬁQ WGLET Zd‘ﬁ;ﬁﬁ; onofan@ingl R8513 bpH to I p?ﬁn

| east five or at |east siZXx, | east seven, or a
of t he(r) doneacathyqraxybesthe ngldu la afcamoynt rangingoiiem bppm

FandS &5 RDoeapind RO8LARehT A & pBLRL s REES sl o

to 2@Ppppm or ranging from 15 ppmto 1000 ppm or
rangi ng from 20 ppmto 500 pp (b) phthalic acid in
an ano @cst*h&@rqxgq@tthﬂbwﬁlc QP'dr'Hr?@] @f@owmnglrmomw ppm

?gggl ng in 3%%?@6&1‘0’885 ppm o?pﬁ‘gﬁg{m om 3&&@ to
to 5‘(ﬁ)pmrpm (c) trinellitic acid in an amunt of at
| east f%))%gg}]orv?c)r p[tgnﬁ gldfn%%n amount ranging from 1 ppm to 100
ppm, or ranging from 2 ppm to 50 ppm, or ranging from 5 ppm to 25
ppm;
(q) bromo-benzoic acid in an amount ranging from 5 ppm to 50 ppm,

or ranging from 10 ppm to 40 ppm, or ranging from 15 ppm to 35 ppm;

(r) bromo-acetic acid in an amount ranging from 1 ppm to 10 ppm;

(s) p-tolualdehye in an amount ranging from 7 ppm to 50 ppm, or
ranging from 8 ppm to 25 ppm, or ranging from 9 ppm to 20 ppm;

(t) terephthaldehyde in an amount ranging from 0.25 ppm to 10 ppm,
or ranging from 0.5 ppm to- 5 ppm, or ranging from 0.75 ppm to 2 ppm;
and optionally,

(4) atleast one, or at least two, or at least three, or at least four, or at
least five or at least six, or at least seven, or all of the following:

(a) isophthalic acid in an amount of at least 1 ppm, or ranging from 1
ppm to 5000 ppm, or ranging from 5 ppm to 2500 ppm, or ranging from



ppmto 3000 ppm or ranging from5 ppmto 2000 ppm or

rangi ng from 10 ppmto 1000 ppm or ranging from 20
w@postho7890 ppm (d) benzoic acid in an anpunt POf/U82006/019329

| east 1 ppm or ranging frem 1 ppmto 3000 ppm or

ranging from5 ppmto 2000 ppm or ranging from 10 ppm

to 1000 ppm or ranging from 20 ppmto 500 ppm (e)

4- hydr oxybenzoic acid in an anmount of at |east 1 ppm

or rHhppmgof208H dpmpar tamdhP frppmi 5 ppnr EntPGyppmeor Eanging
ppmt o 0 rro ranging from10 ppmto 200 ppm (f)
4- hf&?fawfﬁ%é@&%% acid in an amount of at |east 1
PPM  Qqp) bgﬁo}*ﬁiiaﬁacfd iANBnlaRRint 8f 208aBPMopAY, of RN flon@m

5 ppmto 0 ppm or ranging from10 ppmto ppm
(g) RRmM'to OO MPEXYirBRging from Zxpprirto @ii00giprat off reaginglfrom 3

5 EP it 46 3080 Grarg R TR BRmB BRsi 200 o
(h) 2,6y ginsellitioAoianh BhasHONNNGT dteEl 19p8HN6r Bingdtg from 1

|l east 0.1 ppm or ranging fromO0.1 ppmto 5 ppm or
r angPiy te Bgﬁpmpzn,pw\aﬂgmg S BPMrtarORgP M o @ngingpiiem

to j h Ugt%s .ect ed
in ?4?%%&%@&%% Srf am t ﬂggg%%ggﬁ&or C é@lwnds
sel ect(diibenzgi®ycid ih.arl amauneobatlieasint ppMm, theanging from 1
i nventi gn e dried carboxylic acid osition 280
10 ¢ o4 30D8 ot & TR i 1E0m S BP0 AUOLRRRIR Olfaeging: from
t ha CRItO j i ideanp er cent
by \Te(?gﬂ'?ﬁbor gr@gp\éﬁ* Emh{agrllm“%gogé?ggﬁth b we?grﬁf or
gr eat de) #uaraybeszeieracitjn ariagheyntef afesst &mppnhaor rAOgIng

per b i 0 reater thane. 95 r t b .

he! g C¥odbER piih. B E9cilg B BRrEELERIbeR, gr rappine

perefecsm,m)pprgrtg@lo@rpmh,an 98.5 percent, or greater than
ercent, or greater than 99.5 percent by wei

15 and” ( 49 & 8ycxeheRaHlgpiola ek gmouDlg! atioast uRBIOT
to 2508t BET b o0 Bank R saRtin 58 Bhh 1 40BBm, or
r angiangirig feorn 18opprindo 0O gy or (b) p-toluic acid
(p- TA)(gS 2,4a_réiC%rrng)?y iéﬁé‘n iI Pngalft %cr)nrgulnt% g][ }e%stl %%m or ranging
from 1 ppm to 500 ppm, or ranging from 5 ppm to 400 ppm, or ranging
20 from 10 ppm to 200 ppm;

(h) 2,6-dicarboxyanthraquinone in an amount of at least 0.1 ppm, or
ranging from 0.1 ppm to 5 ppm, or ranging from 0.2 ppm to 4 ppm, or
ranging from 0.3 ppm to 3 ppm;

wherein the compound or compounds selected in (4) are different

25 than the compound or compounds selected in (3).

fl. In an embodiment of the invention, the dried carboxylic acid

composition 280 comprises:

(1) terephthalic acid in an amount greater than 50 percent by weight, or
30 greater than 60 percent by weight, or greater than 70 percent by weight,

or greater than 80 percent by weight, or greater than 90 percent by

weight, or greater than 95 percent by weight, or greater than 97 percent,



ppm or ranging from1l ppmto 500 ppm or ranging from
1 ppmto 250 ppm or ranging from1 ppmto 125 ppm or

w@ ejoshooi7ks of the followi ng: ( 1) 4-carboxybenze¢Tehyde019329
(4-CBA) in an anount rangimsg from1l ppmto 1000 ppm
or ranging from1l ppmto 500 ppm or ranging from1
ppmto 250 ppmor ranging from1l ppmto 125 ppm; (2)
p-toluic acid (p-TA) in an amount ranging from1l ppm
t o 5OWreptar than P&mgreentt pogrebtepiten®&5 pepgant, argreater than

concihbriele P R BB RS ERG MBI o m 1 ppm 1o

2000a@pm 1 ppmto 1000 ppm or from1l ppmto 500 ppm
or from1l ppmto 250 ppm or from1 ppmto 125 ppm
and @3Yakd-creamybenealdehyds (4-684) in mneamownt rangingafsem 1
four
5

j . I WX I f the

R S T T

50 tonqrmn'mﬁahngGiﬁomnmrimtdﬂgQ 1’o°c§or rangi ng

3 B g e ah Mot b S oo

i v

[ o"Ele, Of Rifighty BB 1 Bhm/® BRTRARY of hdiRgtroRf 1 Fpt BZ50

W % pRom, ar karigingfrod Wppin r 126 ppst oor 10 wt % or 25

wt % 9 .t O ing from500 ppm or 1000 ppm
10¢% "208@33&5'05%68{%5\?&” for 1 wt% or 2 W% or 3 vt

or 5 V\Io/gi)ﬂlf-cér@o%/%nzaqﬂer%@eVM}@BA') irft8n WhBurlt Panging from 1

trinellitic acid ranging from 140 ppmto 1000 ppm ~or
r ang?Ty te FI8R0 Prsn.pyengingsioppnppm—rio afgppTg. oF mngiapfrom 1

ppm ' . 175 ppm or
60 WA 2o SF TR & T Rehdfo 188 Bh ()
4, 4' - di c@)hpetopic pbiznfp-TARirea amumt ragieg font 1 ppr2€ 500
ppmto 150 ppm or ranging from25 ppmto 100 ppm or

15 r ang?Rig: oF Gnging fiem 1 BPMSIoRA PeM, PAFYICY freel 2em to 125
PPM nGh: 300 ppm or 500 ppmto 1000 ppm or 2000 ppm
or 0.5 W% or 1 w% or 2 w% or 3 w% or 5 w% or
10 wt % ovhez8invtheéstotal cddcantpgtion of 4-CBA and p-TA ranges from 1

ppm to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or
from 1 ppm to 250 ppm, or from 1 ppm to 125 ppm;
20 and
(3) at least two, or at least three, or at least four, or at least five, or at
least six, or all of the following:
(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
25 100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
30 Wt%, or 25 wt%, or 49 wt%;
(b) trimellitic acid ranging from 140 ppm to 1000 ppm, or ranging
from 175 ppm to 750 ppm, or ranging from 200 ppm to 500 ppm, or



(d) phthalic acid in an anount of at |east 20 ppm or

at least 50 ppm or at |east 100 ppm or ranging from
wQ@oooppn78® 1000 ppm or ranging from 50 ppm t oP@BHOSO6N19329

or ranging from 100 ppm to8%00 ppm or ranging from 20

ppm 50 ppm 100 ppmto 500 ppm or 750 ppm or 1000

ppm or 2000 ppm or 0.5 wt% or 1 w% or 2 wt% or 3

w% or 5 w% or 10 wt% or 25 wt% or 49 wt% or

r angiengirtg bamst® ppm ool 7T Ponpmnh200r ppro 0o 50pm o, OMED ppm,

ppm __ 0O w% or 1 w% or 2 wt% or 3 W% or 5
m%oro{(’@bg‘&\?‘% or 25 W% or 49 wt % (e)

4- hydr eyyhengieaborgbidheayidh 2@ drhedhtiaBgMd PorRGD ppmto 150
or ranging from5 ppmto 175 m or rangln?fromzo
ppm RRIN1GOr3NEHRY Bemy 2 gpavior thpRMpphRiansing freph2e pppoto 75

5 ggomoﬁéggrlnépﬁ@fﬂép ﬁf)m]ioi) E@lﬁhyfﬁgé%%nﬁ),pdp5dﬁp&%%p|% r%m, or

ydroxy oi'’ccacid’in an
anmowzB0®™ppat, oF 8dEWt% Dopp Mt%gor & wi% astt 3 88%p M5 1% aér 10

| east 100 m . or ranging from40 ppmto 200 ppm or

r ang'vvg ‘P"rg%"‘@é’ Bf)ﬁ’St"%/‘;SO, or ranging from 100 ppmto

160 pp ki

o 500 I AR Sham AR 120 20 P g e,

wt % oroat l@asit PA0 ppm3onterging frem20ppor to1T0Q@ ppme or BAnging

wt %, or Wt % benzoic acid ranging fr 60 ppm
101"y gl b pmg orianed® fiaf ) Bdm oo et o

ran waﬂgirgg“ ROMIEDpPRTED AP0l AIPHHRMEb S0aNEPrAdof 750pBk, or

r

ppm or 75 ppm__or 100 ppmto 300 ppm or 500 ppm o
10001 HHhPpPm, pr 2080 Rne e G: wév obfl Wite o wits, 6f 3 Wite or 5

Cer Rbrar T Wekr gF 2R 0 B A o BRI RBIEESY bprh. by 750

by weprahor 1000 ppratoe200thapmE6r 0& etd6f oy wikd, @n 2, widh, or 3
greater than 70 per ceg} by vveiqght, or greater than 80

13 per c¥hve: B0 WaYgRf 10V ey A AW Rn@R49 0t far cent by
wei ght _ [ :
or cat o HLAOERYSEn e RO TaREIERim Y plft @200 B, or ranging
or dremat%ppiniar ABpEmper Eawing rormg2@ pper tot tzthpP™, or ranging

(2) T BEt BE 2Em PAARFD (50 GBR): 97 AP o200 ppm.
ranghisod pem, dr 1000 ppm;
20 (f) 4-hydroxymethylbenzoic acid in an amount of at least 40 ppm, or
at least 80 ppm, or at least 100 ppm, or ranging from 40 ppm to 200
ppm, or ranging from 80 ppm to 180, or ranging from 100 ppm to 160
ppm, or ranging from 40 ppm, or 80 ppm, or 100 ppm to 500 ppm, or
1000 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5
25 wt%, or 10 wt%, or 25 wt%, or 49 wt%;
(9) benzoic acid ranging from 60 ppm to 500 ppm, or ranging from
75 ppm to 400 ppm, or ranging from 100 ppm to 300 ppm, or ranging
from 60 ppm, or 75 ppm, or 100 ppm to 300 ppm, or 500 ppm, or 1000
ppm.
30
[l. In an embodiment of the invention, the dried carboxylic acid

composition 280 comprises:



ppmto 1000 ppm or ranging from ppmto 500 ppm or

ranging from1l ppmto 250 ppm or ranging from ppmto
wa22@spprss or (b) p-toluic acid (p-TA) in an anPONUS2006/019329

ranging from1l ppmto 10008ppm or ranging from1l ppm

to 500 ppm or ranging from1l ppmto 250 ppm or

ranging from1l ppmto 125 ppm or (c) both of the

followi ng: ( 1) 4tcarboxybenzal dehyde (4-CBA) in an

anouilt) terepgihadicfacidriniam pmount gosEdepivan &0 pesegi by Waigith or

L PRS0 B B 0808 S LR 9B et
(p- Ty 9ﬁe@t@ﬁh@m@rﬁem@g‘%ﬁy\gefg'hﬁfﬁr]gr@ﬁ!@_r&ﬁ’aﬁ@@ gpERntdy

ranging from1 ppmto pm or .ranglngfromlgim
t o 1W8iOhhAr Akpaiesititan A8 pestallt hyomeisht, adreatesthan @Bpercent,

S S FRpIA85 S P SRS o 43R o
ppm 9% pefaemitn dr grpatdrthdr? 99 Fopercantby Reight; | east two,

or at |east three, or at |least four, or all of the
foll ng: (a) isophthalic acid in an anount at | east

S0 %Q%a)gli-cé%&d' 8nfa18Bhyde PREEA ilg%?l?%@B%tol%bgmﬂl)ﬁ%

fro pmto 1500 ppm~ or "rangi'ng

100ppite 1600rppmgi errahging &1 mpm to560 @pppr ranging from 1

ranging .fr 50 p ar 7 or, pm_or 150 ppm
101 0" S g 70 Pm B0 pBine oS Rt 1£0 SRS e %6 or 1

Wt %  o[b)d-Wltc vid Bo-TAYin 8 aProMritarafding GroM % piith t83000

W% or 49 w% or ranging from 500 ppm or 1000 ppm
to 200, PpFANGHY om hopsruio 30w, or rangingdrost 1ppme ¢o 250

?: [ ;)/%5 %ngé&%'?néghﬁrgﬁ/&aﬁ Bf)r?n %%188)0 ppm or
r angi nge)foodino e foflowtny: 750 ppm or rangi ng from 200
1507 200 pHmA SRy AT HSGATSRR) B 8 Bowys fangiog from
£ P SIOOR g R RS R b Bl om
r angdprg t6 206h [Hn op manging Sropp ppon to 48Fippgn f r om 200
ppm . or &9%-!%%% acid PpQ'PA?m%rt\ gm%%% ré’r?g%g ?rrom 1 ppm to 500
ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to 125
20 ppm;
wherein the total concentration of 4-CBA and p-TA ranges from 1
ppm to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or
from 1 ppm to 250 ppm, or from 1 ppm to 125 ppm;
and
25 (3) at least two, or at least three, or at least four, or all of the following:
(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
30 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wit%, or 25 wt%, or 49 wt%;



2000 ppm or 0.5 wt% or 1 wt% or 2 w% or 3 w% or
5 w% or 10 wt% or 25 wt% or 49 wt% (d) phthalic

wa@coodoiersmn anmount of at | east 20 ppm or at |PeBUSH06/019329
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ppm or at |east 100 ppm @6 ranging from 20 ppmto

1000 ppm or ranging from50 ppmto 750 ppm or

rangi ng from 100 ppmto 500 ppm or ranging from 20

ppm 50 ppm 100 ppmto 500 ppm or 750 ppm or 1000

ppm oﬁb)zmmellitipmpicbrar@jrﬁg oot 1480 ppmuint00sr pRMwop4ranging

wt % r 25 w %, or Wt % or
FandTotB PR B /B PTo,Or7809 RS 2B s D sy
pmraﬁ ing-fRort1B0 $im Lo 4 pBin, 3r 2OBGppRf 13500 Ppn®rory 50 ppm,
wt % oérrJ 90 wt % OF&IZS vvt%pgr 49 wt p&fﬁ(e) b?r?zmc PP

aci ®rriA9gi pYNi rom 60 ppmto 500 ppm or ranging from

o0 Port MRk lone A 28 AP ARAE AR 25 %pas0
pPpMppmh, @MY fromn ZDEPmtp MO0 ppm) or mgbndofrdm2H ppefto 75
the invention, the dried carboxylic acid conpositiaqn

280 RIAp?T 'g88ing fram 200 et AEFOE PREY @riG90PaAe U0 ppm, or
9r e o (AgF@]gRﬁ{ & €L 1 W%“%t 9hkto6 B = Or HHeAt 8F stiidh &% o

per cent or greatér than percent by
wei ght%, cm2®wt%t er49iw5t% 80 percent by weight, or

b et RS A ot 8 s 30 B cat AR ¥,
gr eadreft réérm RS Hfr Sefingiry fréfezd spnttbamrﬁﬁp&np@r F‘eﬁt@)‘ing

or greater than 99 percent, or greater than 99.

per deam S6yppwitg M0 mm(@)ram)n @ﬁr%p@'@ﬁ@aﬂ%@%

o Pangirog iR GRTP oD 8P mrted SPERar, 7 S PR, ar,

to 2fgd0opm, crzomg' ﬁgd‘rroo&ﬂm%pmnommﬁarrmwt%obr Gb\)t% or5
ptO|UIC aci gln an anount ranging from1l

to @,qrptﬁ Wéﬁr PRAgGIWige, fr 4% Wieh taagmfremo%r)pm or 750

{ &1
'tf Z‘”%‘Egpp’ﬁn P(FQ) ) p@ﬁ{fbbég@t%rﬁpﬁieo ?gwt{ AN Pg/t( : %??W/P,’Br 3
4- cawi¥byortewtl, deh Poet% @rmft%nom it rangi ng

Do SRR g fort BBBpAY 0 568 B S Hahgiig from

ppm o0
75 ppm to 400 ppm, or ranging from 100 ppm to 300 ppm, or ranging

from 60 ppm, or 75 ppm, or 100 ppm to 300 ppm, or 500 ppm, or 1000
ppm.

V. In an embodiment of the invention, the dried carboxylic acid
composition 280 comprises:

(1) terephthalic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,
or greater than 98 percent, or greater than 98.5 percent, or greater than
99 percent, or greater than 99.5 percent by weight;

and



ppmto 250 ppmor ranging from1l ppmto 125 ppm; (2)
p-toluic acid (p-TA) in an anount ranging from21 ppm

w0 000800078pm or ranging from1l ppmto 250 ppm POT/US2006/019329
ranging from1l ppmto 125 ppm wherein the total
concentration of 4-CBA and p-TA ranges from1l ppmto
2000 ppm 1 ppmto 1000 ppm or from1l ppmto 500 ppm
or from1l ppmto 250 ppm or froml1l ppmto 125 ppm
and (Q$Ia)a4 chemybenzgldemydet (4-C8gY) in Bnesmoint rahglng;ffrmme1
foIIovvln hthajlgramd I n nmount at

310b8 pprt BN AR kea 52500 TR s Fapgifd g 1

fro rﬁt@mot M, 25 0aRgifg PEmN Ppeh Y126 P ppmto
Bﬁ%pm or r{ban gi ng ?ng 150 ppmto 5?65\11

r angl nﬂv)fmmwls@cpbm—mb in7an ppIguUNg rangiog ﬁrmm 1cnpn1$@1@@en

5 % pg%\‘n%ﬁ&% ﬁp@h t%rS@P&ﬁ%pggtar@n%erép%{o %50

%pmﬁ éOraniging PomrapeIM® f25ppmOer ppm or 1000 ppm
to 2000 ppm or 0.5 wt%or 1 w% or 2 w% or 3 wm%,
or 5 MG%bOé*BOfL afoloWthig: 25 wt % or 49 wt9% (b)

t [
rangi g 1 G RRIRAR R T COAPRIA Bttty B ffom |
ppmprmied Opﬁ mpnurorrranginggrdm dnpdrado Hoe, ppm, d7Eangjng from 1
200 500 . 75 1000 c
102f4-nmv8§?@b%m BrERREing frofn " B in TRARBRG T rom 20
ppm to 150 dic abldr@trgAgwm A afotmt PAHBIRE frbfv 1 tcPBOO
rangi ng from 25 n??m or rangi ng from

ppm PRIN, GOENGHY #@m ‘BpPMierESbprmoor mgm@fr@tmcb qppmto 125
wo% or 1 ww% or 2 ww% or 3 ww% or 5 wt% or
10vRo or 25 wt% or 49 % (d) phthalic acid in an

anount ofwradreinettig ttotd0 cpmeanteitioatofl4eesiA S8 gpm réfiged from 1
| east 100 rangi ng from20 ppmto 100 m or

15 angPnig te FZQEOERP%phPP@ tpstP0PupRMoer tramyl RENT Q.ppm, or
o A0 ABH ARG e AR PRI, 2oL 100
or Cartd Wt % or 1vvt% or 2 w% or 3 w% or 5 w% or
%S at %as%?wo or at?easﬁhreeo/or g | of %ng#or]gwgnr om 500 ppm
(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
20 ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
25 to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wt%, or 25 wt%, or 49 wt%;

(b) trimellitic acid ranging from 140 ppm to 1000 ppm, or ranging
from 175 ppm to 750 ppm, or ranging from 200 ppm to 500 ppm, or
ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm, or 750 ppm,

30 or 1000 ppm;

(c) 4,4'-dicarboxybiphenyi in an amount ranging from 20 ppm to 150
ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm to 75
ppm, or ranging from 200 ppm, or 300 ppm, or 500 ppm to 1000 ppm, or



ppm or 1000 ppmto 2000 ppm or 0.5 W% or 1 w% or
2 W% or 3 W% or 5 ww% or 10 % or 25 w% or 49

wWorRo0s10785 | N an enbodi nent of the invention, tpPeT/dstoee019329
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carboxylic acid conpositionss280 conprises: ( 1)
terephthalic acid in an anmount greater than 50 percent
by wei ght, or greater than 60 percent by weight, or
greater than 70 percent by weight, or greater than 80
per c&Ki0 pgmwe'r g5t wit%y orgt wdYoe or Rhtto 90 Huithe or Sowt%, or 10

hi, ter 95 percent by weight, or
gregwe/ ?’%@ﬁ{% or greater than 98 percent,
or gr eei)%thélﬁt;nacﬂ&@aﬁ%hwm of at Iéﬁs@@bfﬁpnﬁ ft@rnaﬁ@ast 50 ppm,
per cent, reater than 99.5 percent b i ght; and

(2) qraat aa%,taﬂ Wzr@nﬁlé]@fﬂ@m(?éﬂ PRI to; %pmghtangmg

f
o asaR s EBRto P et o8Bk, {0 BAo SOt porREGH
r angnnglﬁgmwn znommpmb@rmpmo mym 6)500- pmhpon:?@@: ppm, or
|nana om1 ppmto 1000 ppm

r ang PFPQS‘HP'_’L %WH" 8F 1rvs§tf{g,| NP ’pv,‘t%ﬂpligryﬁ,,ﬁ or5
e e AT T

Iovmng ) 4ca oxybe

(4- GipAp, on1GO0 apmlntz()%)rmmgorf@ Srwto pcpmri wb%l@@@ Wity or 3

opm P08 800 idh bF PR g P B R T 25 ppm (2

p-toluic aC|d (p TA) in an amount ranging from1 ppm
to 500 ppm or ranging from1 ppmto 250 ppm or
rangfng flhan emppaimentofihe iencthe driasl eaybakylic acid

conc%é]gglﬁgﬁz% anﬁésgnd p- TA ranges from1l ppmto

2000 pmto ppm or from1l ppmto 500 ppm

or f(Moteréphthalit ackbid grpamoant §reaterlthaprbt perbéﬁt WWelght or
and (3) at least two or al] of the follow ng

. sopﬂfﬁﬁi‘ﬁr thais D PaFeT PYARBIGHT, ox0realeethalt /B piarcastt by weight,

"N roblsaThaR sBRB L S A UeiBRTor Hrob@RGIIoh LB by

ppm t 0 rangi'n rom ppmto
or naeighhorigreatet #tarp@srpercesd Oy ppaighto or geeagenthan 97 percent,

or greater than 98 percent, or greater than 98.5 percent, or greater than
99 percent, or greater than 99.5 percent by weight;
and
(2) (a) 4-carboxybenzaldehyde (4-CBA) in an amount ranging from 1
ppm to 1000 ppm, or ranging from1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm, or ranging from1 ppm to 125 ppm; or
(b) p-toluic acid (p-TA) in an amount ranging from 1 ppm to 1000
ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to 250
ppm, or ranging from 1 ppm to 125 ppm; or
(c) both of the following:
(1) 4-carboxybenzaldehyde (4-CBA) in an amount ranging from 1
ppm to 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm or ranging from 1 ppm to 125 ppm ;
(2) p-toluic acid (p-TA) in an amount ranging from 1 ppm to 500
ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to 125
ppm;



from50 ppm or 75 ppm or 100 ppm or 150 ppmto 500

ppm or 1000 ppm or 2000 ppm or 0.5 W% or 1 w%
we@ro0g/0wi785 or 3 W% or 5 W% or 10 vt % or Z2BCTMUS2000019329

49 wt % or ranging from5089ppm or 1000 ppmto 2000

ppm or 0.5 wt%or 1 w% or 2 w% or 3 w%, or 5

w% or 10 w% or 25 wt% or 49 wt% (b) trinellitic
acid ranging from 140 ppmto 1000 m or ranging from
175 ppm MheTSio tbgmtabcom@n@aﬁgnquéng%mmbmﬁ% rgaes from 1

o 50 soap 0 AP RS SRt grifo ey boft o580 BB or
4, 4'fréhhq O;hﬁw%mmjmloﬁfeomm ppmUDt1253Heng f rom 20
pmto 1? m or ranging from25 ppmto 100 ppm or

ran@ from 25 ppmto 75 ppm or ranging from 200

5 PPM(3Pht BAS: BRSLr 8 oPR BRSG: 1000 PEm, of 2200, ppm

9 ofr 3 W% or 5 wt% or
10 wt %a)dgopHihaitcXacidin 48 amdant\dt ledst 5@rpm'nb0|dlramgmg fodm 50
the invention, the dried carboxylic aﬁlﬁg? 03|t|on

280 RRSAH 2OEY PP, OF rARgIBEHEM 5oRB it B RiIANGINg from
gr eafRy phias 1%0&%& et ralﬂgtﬁgafr&w‘l’ﬂg% e HR p%rhaﬁr @fhging

percent” by wei ght, or t han per cent
wei gham 5@rpmnea1téﬁ pphamrS@Ogmm,emm&Q/pmm t9riQ0 ppm, or 1000

10 Dor gu Sy 20RST BR: oE P ywE 87 Wi, 87 R oafs vl Br S,

gr eadref0 WitBNoPB85 RRYS D149 Wi% grsrerahgrn e SUD épmebwo@o ppm
or greater than 99 percent, r eat er than

per derA006ypRiBi ¢h®-5 wife op Y vvf% Qr Wi%onBé’Viz’al, @éﬁyﬂe(o or10
o R e R BB 200 oo or Fangi g From & ppm
to 250(b)ﬂmnemt|crwitgra1'g;|rﬁg from pLOppm th’H)Oﬂappnpbr (rbihging
150 T60D HORPIEIETRRRATG TTIaRODGIRT D00 IB A0, or
t o 5B i1 AP0 ¥Ps B, of 20030 SPO%B"* G730 ppm,

4- cai®0bemmal dehyde (4-CBA) in an anount ranging
froml r. ranging from1 mto 50
ppm og&%’%gqo %r%pggﬁgg%nﬂ in an aqno&wt ranging f%’m ZtO ppmqo 150
ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm to 75
20 ppm, or ranging from 200 ppm, or 300 ppm, or 500 ppm to 1000 ppm, or
2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%, or 10

wt%, or 25 wt%, or 49 wt%;

VI. In an embodiment of the invention, the dried carboxylic acid
25 composition 280 comprises:
(1) terephthalic acid in an amount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
or greater than 80 percent by weight, or greater than 90 percent by
weight, or greater than 95 percent by weight, or greater than 97 percent,
30 or greater than 98 percent, or greater than 98.5 percent, or greater than
99 percent, or greater than 99.5 percent by weight;

and



ppmto 250 ppmor ranging from1l ppmto 125 ppm; (2)
p-toluic acid (p-TA) in an anount ranging from21 ppm

W0 200300078pm or ranging from1l ppmto 250 ppm POT/US2006/019329
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ranging from1l ppmto 125 ppm wherein the total
concentration of 4-CBA and p-TA ranges from1l ppmto
2000 ppm 1 ppmto 1000 ppm or from1l ppmto 500 ppm
or from1l ppmto 250 ppm or from1l ppmto 125 ppm

and (@3)fa)obtarbokybérzdidéhyde @EgCBEg)in Bagyhota raaging fornr
an anmount | east 50 rangi n rom 50 m t
2000B 1 18P0 PR oGP BB ST B > 80 80biR TBROMG from
rangiif 16 L8OIEHAY dBhhRg 1R 19126 gh:ng from 150
pmgngHSOO p ‘or ra g| ng fro 0 ppm%or /5 ppm or

100 ppfh) ’tolmscacmbm-fé Boaln apmunbran@ogfrmmm pmmcbooo

PSP, Gy Bbing i L olino B0 Gertt,obatigitg Hagi 1 2brtg,250

500 ooran Q@;Ofr@mm m21@0@53 BF 0.5 wt%or 1 w%
or wt % oré , b@ %p;gﬁrn 10 % or 25 W%
or 49 (@dpti QﬁtherfPH@WIﬁgtl c acid ranging from 140 ppm

1000 /
anging Do ShekikAbR A /CBRP 4R st gl gom 1
D00 oo U erbotr hont ot Lhe | tventi ond e
dri e@frgé‘P ggQ)HHn& OéEfi‘rEﬂ'E%?FBHg?tﬂp&h o485 PPRbI i ses: (1)
ter epht h@) inCtoftfié del aﬁA?fﬁD%fgénﬂ)ru‘?\@?ﬁ{goﬁ@ ¥ tp?)‘?ﬁ 860

by wei gh or great t ha percent by wei g

gr egupem, mm@mgh‘@ remceppnblp 24 pibin, ooramre@frem 1 o 80125
percent. by weight, or greater than 90 percent by
wei M or greater than 95 percent by weight, or

gr eat er ifdreif AhBeb1ae Bbnceiradiofasfer-cBraand® -'F)@ '?@ﬁggs- from 1
or greater than 98.5 percent, or greater t

per g to 3008 neat.ct ppmde BH0RBr eefemu, ppg @1500 BN, or
Fandr R FRBR R B Lo R T b o ppm
to Sy ppm or rangi ng from 1

(3) both of the following:

(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wit%, or 25 wt%, or 49 wt%;

(b) trimellitic acid ranging from 140 ppm to 1000 ppm, or ranging
from 175 ppm to 750 ppm, or ranging from 200 ppm to 500 ppm, or
ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm, or 750 ppm,
or 1000 ppm;

Vil.  In an embodiment of the invention, the dried carboxylic acid

composition 280 comprises:



ppmto 250 ppm or ranging from ppmto 125 ppm or

(b) p-toluic acid (p-TA) in an anount ranging froml
wW@pimsion78000 ppm or ranging from 1 ppmto 500PQEPIB2006/019329

ranging from1 ppmto 250 ppm or ranging from1l ppm

to 125 ppm or (c) both of the followi ng: (1)

4- car boxybenzal dehyde (4-CBA) in an anount ranging

from1l ppmto 1000 ppm or ranging from1l ppmto 500

ppm (1dterephtiialig atidoman ameunbgEstephand0 parsghhigy Meight, or

amocatpefr b B8 ersakySib Bt ss it Wian Pl msfed vt

1 prtmgr@aﬂa'i@hmao peircdra ity waight, @ﬂgle@u@mtﬁéh @@@eﬁﬁéﬁt by
wherein the total concentration of 4-CBA and
E‘@ﬁqwopercent

r ang¥eight. eharegighiian %ogrq@@ﬁioyyveﬁgm 06 g1erRter
f
5 ro@ﬁgr@ﬁf@rﬁﬁar‘?gg p[é%@ntgérdél%%@rgtggﬂ@gﬁéj Pégc dlépg 8%t§:r than

fro ppmto

(a) 9%peftehglorgreatedthan 99.53varoant By weieggt 50 ppm or
ranglrtpg from50 ppmto 2000 ppm or ranging from75
ppm3d¥ 1500 ppm or ranging from 100 ppmto 1000 ppm

ppmeggémcérmgé&méwdé éoésaggh ﬂrarﬁaun,gﬂ Hgag %%orﬁq

75 ppm ~or 100 ppm ® or
1oogbmp(r)i® 1600?00)(;}111309!09 fmr?1 WP ‘tZCDBOngqur%ngingﬁm 1
or W W % W% or or w %
10or r%‘HB{%%PrP&MﬁdaBEWQ%‘?mf@Wb‘bﬁ?%‘ (9(5 ppm or
0.5 w f)q-toluittatid @-TR) Wt 3 aﬁfo@t‘fél‘ggmg@rfon’ﬂ%p% t&ﬂOG@
W% or 25 wt% or 49 wt % ( I car boxybi phenyl

in a?pran@ruﬁﬂngmqu@m@ pprasﬁpﬁﬁ?opm or 1Bwipg oMol ppm fo 250

[an (%ﬁ%@mf%&ﬁg%&) ol Fangl ng from25 ppm

angi ng Trom m or 300 ppm or 500
ppmto(@m pf)mefoﬂmﬂm@@ ppm or 0.5 W% or 1 W% or
2 W% o % or 10 wt% or 25 w %, or
1549 w % 2 HrcargﬁXQtw YARAt-GRA) Hean anaint sanding &om 1

CCr SO SRR BB AE S0, Sfnginlm 1
by vegprghe 256ppm or ranging from 1 ppm to 125 ppm ;
(2) p-toluic acid (p-TA) in an amount ranging from 1 ppm to 500
ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to 125
20 ppm;
wherein the total concentration of 4-CBA and p-TA ranges from 1
ppm to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or
from 1 ppm to 250 ppm, or from 1 ppm to 125 ppm;
and
25 (3) both of the following:
(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging
from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
30 ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wit%, or 25 wt%, or 49 wt%;



greater than 60 percent by weight, or greater than 70
percent by weight, or greater than 80 percent by

wowedglig7sdr greater than 90 percent by wei ght, POT/US2006/019329
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greater than 95 percent byoaei ght, or greater than 97
percent, or greater than 98 percent, or greater than
98.5 percent, or greater than 99 percent, or greater
than 99.5 percent by weight; and (2) (a)

4- car b(n)yhérdiearnbeRybiph¢dyl @BAN amoamt ramginy fromrfl pm to 150

f
A UL AL, i o7
f T Ofp RPN fet }@frmrﬁomﬁp&b%r 90@ %g ragtiothdr td Abobbpm, or

an am)unt rang| ng froml $ 0 ppm or ranging
f r ord000oppmt or G@waom)r bwt mangt%,erﬁ wi%per bovizeor 10

5 Ppm oRpmto 125 ppm or (c) both of
the M’I%%W( R?é/gar boxybenzal dehyde (4-CBA) in

an anount rang| ng from1 ppmto 1000 ppm or ranging
from1l ppmto 500 ppm or ranging from1l ppmto 250

ppm Gl r dng-ﬂmgmbpdma_ntpﬁﬁm sveR§oppiie; drier) caybowylia acid

aci ranging from1l ppmto 500
ppmdcogﬁpqﬁl%r? 286?’ ﬁ!ﬁ?%%pmto 250 ppm or ranging from
1 pam tereﬁwﬁﬂna}np @cidineareamouhtgiteatex thanrfepéncahi bmwefght or

T0GGHTBRIRT than PPGTISET N VEaBb T SsReteninan Empercahpyvaaht,
250 &\%ﬁéaﬂ-ﬁ tlf'uét B :Rae‘i’fbmt bgl\g%llégp RIFgréf@r tkn 8¢ @régnt P

foll a |ngfrom10ppm
1000N©I9h1 cmrgreameg than €9 percent bmymlgbt Dsgrqmiat thain 97 percent,

500
ppmoraitesied Thap e BRRAE, rckeBBgh S Bofcbnb st gisariog han
100@93983cehb)0r§;réate@“tmf Q@Enyérl@éﬁtFlee N anmount
rangi from 20 ppmto 150 ppm or ranging from25 ppm

to 1@W ppm or ranging from25 ppmto 75 ppm or

LS”m%ﬂ?a>z%8%}b%9%bgﬁ?é'88’év°%t°@ LB fpaghaffefipt g

Wt % pprh to 1908ppoan, drranging from1 ppm to 500 ppm, or ranging from 1

ppm to 250 ppm, or ranging from1 ppm to 125 ppm; or
(b) p-toluic acid (p-TA) in an amount ranging from 1 ppm to 1000
ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1 ppm to 250
ppm, or ranging from 1 ppm to 125 ppm; or
(c) both of the following:
(1) 4-carboxybenzaldehyde (4-CBA) in an amount ranging from 1
ppm o 1000 ppm, or ranging from 1 ppm to 500 ppm, or ranging from 1
ppm to 250 ppm or ranging from 1 ppm to 125 ppm ;
(2) p-toluic acid (p-TA) in an amount ranging from 1 ppm to 500
ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to 125
ppm;
wherein the total concentration of 4-CBA and p-TA ranges from 1
ppm to 2000 ppm, 1 ppm to 1000 ppm, or from 1 ppm to 500 ppm, or
from 1 ppm to 250 ppm, or from 1 ppm to 125 ppm;
and
(3) both of the following:



W% or 25 wt% or 49 wt% | X I n another enbodi nent
of the invention, the dried carboxylic acid

W@ oonposi785 on 280 conprises: (1 ) terephthal i creriug2006/019329
an anount greater than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70
percent by weight, or greater than 80 percent by
wei ght, or greater than 90 percent by weight, or

gr eat efa)tthrmellitié goet taﬂgingaﬁromﬂ@hppnnho HGEhpem, bhaanging
L, th 98 t, th
b5, R ZEmPnGS 3P ErorTRafingdrgBiacEhRAmdp EiPagaror

t har}aﬂ@m@ RN IS P, M\{eﬂ Cgprrﬁ@ﬁ' 2()@)ppm to 500 ppm, or 750 ppm,
4- car boxybenzal dehyde ( in an anount ranging

f r orarti99nppro; 500 ppm and (3) all of the follow ng:

5 (2) o ST AhRR o R R B 0

pPPM gpgm 1&0@ng Mg fré ZRpginte fo0opprhO8r fmyindfréRP25 ppM to 75
or ranging from 1 0 mto 500 8pm or rangi nq@from 50

ppmPRER, aFapging fspmidld PR 06304 HONHH309 BYD 19 dRO0HPM, or

o 2R B €O SRR fltéy Br Yo 25r 3 withelor St Mo

or netdh o5 wig, 56@9;37\!1% or 1000 ppmto 2000 ppm or
0.5 wt%or 1 wt% or 2 % or 3 wt%, or 5 wit% or 10

1Owt% or 25 % or 49 wt% (b) trimellitic acid

rangikng_finQJRokigr eﬂﬁﬁbéllﬁwéfﬂ%@tlf@mveﬁﬁoﬁ R8I dHdl ERBbYiR acid
ppmto 750 ppm or ranging from 200 ppmto 500 ppm° or

r angiamgpdsition 280 copmrises: 175 ppm or 200 ppmto 500
1000

i 3k BBy s RLinyin AreHi afterhen 0 meyoprby wgioht, or

ppm gr@aﬂe'i@hmeo prcagy wglghf DN gtBatepthdr 70 @R rédrnbyateight,
ranglngfrom258 pmto 75 or ranging from 200

15 ppmoragregtsy thpmB0 perery t}ypﬁe@ t mme@@mthaﬂ 90 percass by

56 edptt B sbeatbedtll oRefiel y infhy K Brebr a pont
t hi sorigreateritiean 98Idertdrd, cogneasert than V80 pel'tferml,rcbr@'eater than

carboxylic acid conposit 280 pr.evi ou at ed
furtsi‘%?S SERbrArEeatet ) 9@3 8‘5@%\"’8!9 ’fanfiess t han

100Q2p AR arBbxEhZBRIBhYAE (4-CBA) in an amount ranging from 1 ppm 0

20 500 ppm, and
(3) all of the following:

(a) isophthalic acid in an amount at least 50 ppm, or ranging from 50
ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or ranging from
100 ppm to 1000 ppm, or ranging from 150 ppm to 500 ppm, or ranging

25 from 50 ppm, or 75 ppm, or 100 ppm, or 150 ppm to 500 ppm, or 1000
ppm, or 2000 ppm, or 0.5 wt%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wt%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wt%, or 25 wt%, or 49 wt%;

30 (b) trimellitic acid ranging from 140 ppm to 1000 ppm, or ranging
from 175 ppm to 750 ppm, or ranging from 200 ppm to 500 ppm, or
ranging from 150 ppm, or 175 ppm, or 200 ppm to 500 ppm, or 750 ppm,
or 1000 ppm;



250 ppm or 100 ppm Oher ranges are |less than 85
ppm and | ess than 50 ppm Yet another range is |ess
wo bas/o258ppm or | ess than 15 ppm or |ess thaPCl/OSIHOEM19329
or less than 5 ppm In anowher enbodi nent of the
i nvention, the catal yst conprises cobalt and
manganese. | n anot her enbodi nent of the invention, the
catal yst conprises cobalt. Al concentrations
t hr oug(cd dt4'dicarbdoxydipisemyd irnad amauntsangiegdrom 20rppm to 150

o i b kS o RS, Sl PR 7o
sak gy, GIRRGHGERGH 200 Dprhi 8800 PHAS 500D % 1660 ppm, or

2
product 1s i1 gnored when descri bi ng i'ts composition.
The 2008t Ok SWi%, arel vty of 2emt¥a.sord wtoght Spélic@nt10

or p t.oper. mllion by weight) on a dry solids

5 basi‘@%rg%’r%@u%@%é‘e is no noi sture in t_he _
product . [fremnotictaphiSadiiédt BPTHs aiveptiba) &l thedsdripdditiéns of
TPA groduct means there are SOO#%barrs of ﬁ{&-tol uic acid

f or tee&ripd cadorxytioacist eprpesitind #50i Riavigurwsiaied furer
P o horidis BT oBinddfichidriss BIRH 6 bt B 800 ppfn, or

wei @80 pprneoet 00 epnppOthes ranygey atelessttbap Bbwpm, and less
thro di scl osure. I.n. anot her_ enbodi

hout th t  of
10 t i dNFRPDRABrY CLATOPRGIEBR47TS WAE 25 BWoBS GrS Shan 43
o © (A YSEBIMAOTBBH HOBsE Yin 8 FRR! MM rbGment o

duri steady state operation. In'yet another
enbdbé invention, theecdtalyshecoroprisesheokahpod manganese. In another

previ ousl.y dise¢losed are the t]j average cg sitions
obt e B e . 8 AV PR R RBA or ' 30
day peri qul ébHdemrations kreQyRo@Pealis@dsurerrnNelhings are on a
enbodi nent of the invention, the conE03|t|ons

15 pr evdry $9ligs basis| ddhedphysigad forae plithe BiRd predwstcandiea dry
fro 1 ' | ot , r -
BB BE A 0L il AP of QhBind D gpy o
pr evpresehtyin dhe ¢ PAsprddactisdghmv@dusliee @t s srdbing étsiconosition.

or a shi ppi ng contai ner containin

o PR ESBes TBin SeraeBa hSon Hnd
e TRy VBRIV 2 4 Bppd BoBETE s e forg i o
20 whi ahoisturedn tiee prdstietuBat exaropled 500 grmodwtipAigluic acid in a
coatlggs, L3I N5und LBSL Sro bbb radles okl LRS! Bved
1,000,000 grams of non-liquid mass in the product regardless of the
actual physical form of the product. All measurements expressed in
ppm are ppm by weight. Therefore, ppm is equivalent to ppmw
25 throughout the disclosure.
in another embodiment of this invention, all the compositions
previously stated are an average composition over a continuous period
during steady state operation. In yet another embodiment of the
invention, the compositions previously disclosed are the time average
30 compositions obtained over a 7 day period, or 14 day period, or 30 day
period during continuous operation. In another embodiment of the
invention, the compositions previously disclosed could include any

sample taken from a 1 metric ton lot (1,000 kg) or larger. In another



In an enbodi nent of the invention, the conpositions

previ ously disclosed, can have functionalities in PET
w@odoger7Bzat i on rangi ng fromzero through at |PeBEUS2006/019329

three. Functional groups fes pol ycondensation

pol ynmeri zati on of polyesters and copol yesters, as well

as pol yam des, copol yam des, and ot her

co- pol ycondensati on pol ymers conpri se reactive

car rpodiarent of due inventigd rtbe womprasitns pregiolislyl diséloged

di scussion will focus, on the inpact of various . .

i mpdfAUq &C"me %Y E%WP!ﬁq'“@B?'BBE& OnRINeRP FhHIPRIG fontainer

and QJreRAlnd #9e85t 509 d 6f thd BiB8I058d eBRiglthe) (PET)

as an exanple. Zero-functional inpurities are either

removed Jvharpemyediprerted sk invenber, hencdrapesiiensef matier we

5 10 R PR ikl th ek EPE PRGBS bs sppagauenty
posaidddyinprbducing ektingd) a&sinaibere] filth, sihakt, kentdibérs, or

usually nore so In solid-stating due to the difficulty
of oBhar farmgdrartelesol ecul ar wei ght especial ly with

¢ ti ot : : . - _

o o P bmEEABAS FSR) TeSREpf5 roviously
f unadisclosed spzechas fahstorsditieafih EET polgnteitzationdarging from

10 e 2B S5 TE AR, ey EPSeislBhsgin
an i seNAhkkYatidH Gfbclqu)?feé’fBFéoéht!‘ ebpOasterd) d54kell as polyamides,

pol ynmeri zation wth” PET process pol ynerization

cat atgpslyamidescand ptsr copalyearnsiensetionipobinyers commBea)

car AEFO A ReBERA ARt e VI TlotBen e G ho

tri -disasicnaill fobas ontre impabt ¢F vEriolkiitnpaiitied of akidblich by-
e

in PET polynerization, due to the conversion of th
15 al ddipdEcigriuie mapuisstira@adapropertias eiqalypthylene

'(I)':i %dﬁté&g?@kﬁﬁﬁ)%gﬁ%’pﬁ%@@e tricarboxylic acid,

anctronal Trnpurity. To a first
aﬂJr oxi nﬂém;f;mnﬁmml irapdriies 'émﬂeithezrrrefndeuﬂg]é purg acesses
of fset t | ef fects on PET pol yperi zation., That is,
norBAHARIATY e PP UL BB AP eCIRRRIES BET- sMero-
as PaddirM 'fGncFlRin‘él s@@é?éé’bﬁe&cthg’rate of polgrgiegzation, possibly both

nonocar boxyf | uor enones, rono- benzoic
20 br onp-reelephasaand soliddtatingaAut usuallyStmocasality soljd-st@ding due

e SBTREIA G ESpiid, S SRR OB S
aci dmorofanédtiohdl clfdiRaZyRinBhggBbecidésprdsent. Depending on the
concentrations, mono- and tri- functional species also can affect the PET
product properties via changing the PET polydispersity of molecular
25 weight.

For example, p-toluic acid (p-TA) is an impurity which is
monofunctional in PET polymerization with PET process polymerization
catalysts. In contrast, 4-carboxybenzaldehyde (4-CBA) is monofuntional
when used with an Sb (antimony) catalyst in PET polymerization, but

30 can be di- or tri-functional when used with a Ti (titanium) catalyst in PET
polymerization, due to the conversion of the aldehyde group to a hemi-
acetal or an acetal. Trimellitic acid (1,2,4-benzene tricarboxylic acid, or

TMA) is a tri-functional impurity. To a first approximation, mono- and tri-



tri carboxybenzophenone, and 4-CBA (with Ti catalyst).

Mol ar concentrations nust be used and not wei ght-based
wa@eoseni7sRat i ons when conparing the pol yneri zat POIVUS2006/019329

effects of inpurities withobunctionality other than

two, as well as the relative reactivity of reacting

groups (primarily carboxyl functionality) when the

functionality is greater than one. Fortunately, nost

of tfhectionalimpuktephaseoffsatting®€ects e BRITf palwmtrization. That

b rasan B niR ot Monerine aRROTAL s, wHoheas R-tghic
PET R% WEHAFEAEIANNS én%o&?i%dreﬁéﬁéé 'B}BﬁHd b¥nAe a&#aey

have no del eteri ous ef?ects on T pol yner properties
due hromdhecetid asid camd driEBAL(WEh Sb eatplyst), cah &e, compensated
ass

5 ¢ horlOLRBHAGToF SRR GH Ao i T 2 BTeALP s ST oA G roRLtes.
appreuchna ginvelltic8cia Pae, Leneabex@sipHeyp/2,5,9r 0. 65
p-TA, due to differences in nmolecul ar weight. If

gﬁaﬂywr@gzwbwmpaﬁ, ard BroBA (Mith Froatalygilr Malass,

f
RPN LTS B ark o BEL bhES: B s whor
rﬁl ﬁm@mﬂﬁl A ﬂ)0|¢ffr'lfaﬁZétlc_!}_ﬂeﬁ&;JTS raxﬁllmn&me?sg\tvltblﬁilr;dﬂ@halslty other
that, for in ounds w 3- .

10 hy drtBR) BA7 8% W a%ﬂe W&@m&% EWm%grgepa?pnmar"y
3,3
i sor?grrgbmrfwmbﬁhyzwggpt}ﬂsgﬁgl beng),tleé(ﬁg. Si'm ar?'y,
f or Fatwraitglyi most pithe inparitiespoeseatd inPMA ilnssignificant
ng% Gﬁﬁ%ﬁ)@ﬁé% tb%ﬁnr@e{evq %ﬁ\{)o?xrg%ejﬂmétlona anc? th%%' have

di caidaxsastidusastiecioBR PESOpBIyerizatiof ideartb aneis furldaeRslity
i somers, etc. In another enbodi nent of the invention,

15t he Fckineyhave ng éele&“wsﬁfa@&w|P£E§pwnwrmeserttleamiye to
P RRRE0R kFESAPARA | .t R ARG 88 St Bt peT

Monqfolyratiigation proResiHEn eaehnce phimy PMM/Ae abioxadtely

m)le or |less than 0. 25mol e% or less than 0.1 nol e%
qs‘is@ t PRRFPXIMBSIBIAEPTBW BNZOIG AGH (BAYY rBF ERTMWP-TA,

| es n‘ﬁ Sa]ncgellﬁ 0|8<E]eléle\§lé gfhtﬂaﬁ &a%&'réamlf@rﬁlat*o'ﬁ is known

anot er e i nvent’i on e previously
20 di sdboBddA iopusitiey) i.e theicdncenipatiirts afrtbe dmpprities agd their
terepht hal i

car DORGH iR eineB AR Sande Madki it in e pbrs Ve el
effect on PET polymerization.
Note that for IPA instead of TPA, the compounds will be 3-
hydroxybenzoic acid, 3-hydroxymethylbenzoic acid, 3,3"-

25 dicarboxybiphenyl, dicarboxyanthraquinone isomers, and 3,3'-
dicarboxystilbene, etc. Similarly, for carboxylic acids, the compounds
will be hydroxybenzoic acid isomers, hydroxymethylbenzoic acid
isomers, dicarboxybiphenyl isomers, dicarboxyanthraquinone isomers,
and dicarboxystilbene isomers, etc.

30 In another embodiment of the invention, the previously disclosed
carboxylic acid compositions comprising terephthalic or isophthalic acid
or any di-functional carboxylic acid would have a total monofunctional

compound(s) concentration less than 0.5 mole%, or less than 0.25



compound(s) concentration |Iess than 5000 ppm or |ess
t han 2500 ppm or | ess than 1000 ppm or |ess than 500

w@pons/oor78s ess than 250 ppm or | ess than 100 ppoT/USI006/019329
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| ess than 50 ppm In anot her enbodi nent of the

i nvention, the previously disclosed carboxylic acid
conpositions conprising terephthalic or isophthalic
acid or any di-functional carboxylic acid would have a
t ot aholefs,-driess thamad. 1andle@’as em'tlesss thzard.06imdlefi; tdrdesd than

{625 b iefia e (L) EiPieder Shised B ik Sotsin

0. 05 nol Q%an%[hér%?ﬁbéd'iﬁfér\@o@a% imbﬁ%n %e g@éﬁou:ﬁl?r&hsclosed
0.01 nole% or less than 0.005 nol e%

enb@irp@xticeicid eempasisians @nmptrismgoieeewlﬁbellq/omssphﬁswd acid

o e i drficsoref RGPS A6 Pee RS LRBghg Ringfonal
aCI cbomdmwdqu@rmehq’eﬁbnuésﬁwuﬁ@o madeless than 2500 ppm,
greater-than-tri-functional co und('s) concentration

| esPriegmtheooPWhppmerer lessshama Omm Qpess tan 28¢ppm, or

t ha t pm or |ess than 250
IOIOmr] %5?9]%%5 2“)1 %EB%S tH§H5%OFPper§s than 50 ppm In
anot her dn‘m@ithmfmmbcbdm’rmt iofi treninvention, the previousigldisclosed

di scl d b I id 0Si tjon onprisin . .
Cer GEBRANIE Bck CmREHTRLF coMRERIGieraynale PLRepNbRle aci
car hapay di-f@ﬁét?bﬁMPHédeigN@aéldt\%tﬂh HERES fdf@qh'feﬁa# nal and

conpound(s) concentrat 'ess than 0.5 e% ess
t hargreates-t -@Munmloneb@mpamdxslcnm&r%at@n lessthanh@h

0. 05 _nmolLe%,. ,or an 0,025 nol £% | ess, than

0. onfvEsar 18ks rERo 2RI % 58 1 ih QA iR i 165s than
enbaﬂomidlew ot [essl tAYATLO2H mdIE%, BF R&sGHEh V.01 ARIGHEDr less
carboxylic aci d conp03|t|ons conprising terephthalic

or |tB@@IQEQ% m@l%éld or any di-functional carboxylic

aci d woul eéﬁ%fﬁéjf?ﬁghﬁ&?lthg%%ﬁu%%é%sclosed

concentra IOﬂ ESS m or

ppmoanbo*ﬁssaddwemmﬂ:e@mp@ Ecbnwrlsir@‘@rémhaﬁﬂ@r lsbphth@llc acid
| ess t an 100 | ess than

| th
58835@0%@6@%' éﬁ%b/h%ﬁﬁ' dvowlﬁ@aVﬁ\Pemldﬂ-fuw@nal and
pre drrBHf%'r-XhQ‘l ﬁktﬁﬁ?épé%&ﬂwuh&(ﬁ?ﬁbﬁcéﬂfmﬁ '|éés°{h°an 5000
conpri si ng terep IC Or 1Ssop | C acCl or an

di - fppmotordass tresr DR ppm, aciesswbahd 008\ppraordess ﬁgaen 500

a8 b bt s Pke" o8 LS50k ha 50 ppn.

In another embodiment of the invention, the previously disclosed
carboxylic acid compositions comprising terephthalic or isophthalic acid
or any di-functional carboxylic acid would have a total zero-functional
compound(s) concentration less than 0.5 mole%, or less than 0.25
mole%, or less than 0.1 mole%, or less than 0.05 mole%, or less than
0.025 mole%, dr less than 0.01 mole%, or less than 0.005 mole%.

In another embodiment of the invention, the previously disclosed
carboxylic acid compositions comprising terephthalic or isophthalic acid
or any di-functional carboxylic acid would have a total zero-functional
compound(s) concentration less than 5000 ppm, or less than 2500 ppm,
or less than 1000 ppm, or less than 500 ppm, or less than 250 ppm, or
less than 100 ppm, or less than 50 ppm.



| east 1.996 or greater, or at |east 1.997 or greater,
or at least 1.998 or greater, or at least 1.999 or
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1.9999 or greater. In another enbodi ment of the

i nvention, the previously disclosed carboxylic acid
conpositions conprising terephthalic or isophthalic

acid or any di-functional carboxylic acid would have

an aver ade Eﬂwmruambmdmentmﬁthe imveotiomghegreviously disclosed

functional.t

| o ArBaRc' it BEEpBS gy o8ty bechiipalil apisgnhighc acid
2. 0¥ hnyadi-fénShal caﬁb’o gn@aa@ wélildhaVlan aPsragedQRctnality,
2.003, or 2.004, or I n anot her enbodi nent of

t he Nairsluding zerchémtl@vahiuﬁpﬁcm%@f atleasthO8e07Igreater, or at
ac qﬁgﬁﬁg% v ik téP'B?ralt? fBPg{é%kérC Pat least 1.998 or

ISOp or an |on oxy I'C acCl

woulgrehtercorat lesstr Bge9 mlgbeatplr drtmdéasiﬂaﬂ)%fyor gedater, or at
i ncl udi n 1g Sggm es wWth zero carboxyl functionality, of
at 11@agkT.99999r gregiekat er, or at |east 1.996 or

greater, |8raffih ér%—?rﬁboén%?o‘?'ﬁhegf hﬁém tﬂé éﬁéwbﬁéztdi%ctlosed

1.998 or greater, or at |east
| eastariogiesoid cglrneasmons @orra:nsll@’satrephme@@omsophthalic acid
iment of the inventio

or oty T saERVI 5 wSuel it BibreBB funconainy,

CONTHdtShdldding e tmﬂitubﬁamsz Sp‘é@ﬂé’ﬂ babeﬁvei,uﬂ 11905, &ny. 996 or
di -functional car ox59|c aci d uld have an averag

car bb9T, eh808 oeral .0 ;Ohb{QQQECDU&Hg@@gﬁ@cZ 8900, th2 0001, or

zer o Y n i by, f

00000 5001512 803 g5 200 or EHIE 2050 °F,
1 9999 arld a?xdﬂ@@(bmbodlaiéﬁiﬂ@ithe Weﬁh@@&ﬁe p?év@uﬂ?ljlsclosed
or 2.002 qr 2.003, or_ 2.004, or . 2.005. |n anoth

enmbdArRRICHACH RRMPAEIRDE @ﬁmpglsmg)geégghthayc Bf l§9(§?!’:‘ﬂ‘r'f’<}jC acid

o PR B A S B ARt 3y

Fi guussti@taliaginot ictuding apgsiesvatozaio bexyl&mdtnallty, of at
ti I th h 210 |

oF ' 11888%,1,885 of Bestat, <k St irpokan .06 disaler BF 8L et 1 o7 or

beenydafgT blbét%ta@t 1.008 Higrehtas Wreat 1éastSINowd 8r §Rater, or at

appreci ated that the process zonespreviously descri bed

can lpasit. 9995@dgr¢atamprat teast 1oyLher gieater. t o produce

2l <o be APt eaaanbodihiE TRE Ao Pl dte rrplieBOg Hisbioses

r eorerbexylichatid tbmppeitions Soarding trephthalic or isophthalic acid
or any di-functional carboxylic acid would have an average carboxyl
functionality, not including species with zero carboxyl functionality, of
between 1.995, or 1.996, or 1.997, or 1.998, or 1.999, or 1.9995, or
1.9999 and 2.0000, or 2.0001, or 2.0005, or 2.001, or 2.002 or 2.003, or
2.004, or 2.005.

In another embodiment of the invention, a process for producing
an enriched composition 240 is provided as shown in figures 20A and
20B. In this embodiment, as shown in Figures 20 a&b, the catalyst
removal zone 180 is optional and the enrichment zone 210 is required.
All of the zones in Figures 20 A&B have been previously been described
in this disclosure. It should be appreciated that the process zones



may change. It should al so be appreciated that the
process zones can be used i ndependently. |In another
wepdeadiorent of this invention, each enbodi ment PCBDS2006/019329
optionally include an addi wvponal step conprising
decol ori zing the carboxylic acid or an esterified
carboxylic acid. Preferably the decolorizing is
acconpl i shed by hydrogenati on. The decol ori zi ng can
occ Lpre\abusimddsonlaed oan dict etilized én pny wthier logicdiedriden i progluce
20. . The decol ori of a car.boxyl i Ci ur or an
oot 49 frigd comrpnig Pis G SHAN B80 L Tuld SR pParpEted
”ear‘!ﬁaMF?ééW thdlp Fd%‘és§"zbn§$%ré fedlab éd {Rat Bk bt‘?)cess conditions

hydr ogenati on.  However or exanp e I n one enbodi nment
of trhay charge.ilbshouldh alsteko bppiediatgd ¢aat the processptarsisezhn

by react a_catr Iic aci d that has undergone
5 est qﬁ;%dgn P?%@f nt, for exanple with ethylene

gl ycol , Whtalﬁofﬁérfé?#ﬂ)@dlniéh@bpﬂﬁ@mv@nhbﬁ SAESEMBBdPhert can
hyd enation catalyst in a decolorizi ng reactor zone
mp% e

eua&y mcu@teoarmadd@analaﬁet@@ppmmﬂsm eloiizingther a

dec%l ne, ﬁ{ ﬁer@eg%ﬁ“ﬁ%g c%%oiﬂlg q%?oc Obib&ln the

reac speci Imtation

for Itie@bldrlzhﬁj istEicontplished wfhydm@slﬂibnt ar tﬂﬂdecolorlzmg can
arrangenent that allows supply of hydrogen to effect

10 i nt i9%kHEaLBRY iacatign 3ﬁﬁé""@a¥’%’6‘ﬁw pxidgtion Zgpe 20; r
product "W*Héﬁg«% ﬁﬁﬁew tedrBo ghe a%ﬁfghgyozr'd?ﬂeétéﬁﬁé r

zone. Typica hydrogendati on catalfyst 1s usually
a siaalglb@q@cwm san berm:campd]she@tmmmatmeans;kn@vmimthd art and

tals. . Pref |y, the.h t t t
Tol & Pt fiedid Ryrags B HEMa e Op ekaalefrone

r ut ReRBGEIMEN O tHEnBRtGH The @I@bb@ﬂzh@%a@plﬁe adbSmplished by
decol ori zing reactor zone conprises a hydrogenation

15 r eadeaetinhacayanytic esiddthabhae ipdeganecesiaifiqatiosrgasment,

har B pE hele il BYRAERT G RS e et ifisppen in the

der ipresév@sof 4 hyangiehatioe shiystimb d¥coldigirgmeiztaradne to
i nstead of utill| zj ng the drying zone as preciously

di sdredeee adesolrizee KelPeuiiE &§id slHtionor Balecplonzed ester
d' " §rbldct! %Hr‘%ﬂﬁht%ﬁ?@ng@g@’gb&o‘?%hi%”th%?é‘%r{’ﬂnQ sPecf'on

I gure nment,” the noisture content
20 i | n tlingtadionis d dwe foonporscdnstmicldOitisenpot dobjetaid ay anangement

comibat a1 Suply 8 nEEGueri4f St Myt SanieY Shie sammvic
2% ¢l oPBsfer product with the catalyst in the decolorizing reactor zone.
Typically, the hydrogenation catalyst is usually a single Group VIII metal
or combination of Group VIII metals. Preferably, the hydrogenation
25 catalyst is selected from a group consisting of palladium, ruthenium,
rhodium and combination thereof. The decolorizing reactor zone
comprises a hydrogenation reactor that operates at a temperature and
pressure sufficient to hydrogenate a portion of the characteristically
yellow compounds to colorless derivatives.
30 In another embodiment of the invention, instead of utilizing the
drying zone as preciously disclosed, the enriched composition 240 can
be directly routed to an esterification zone 310 as shown in Figure 16. In

this embodiment, the moisture content in the enriched composition 240



preferably less than 0.1 % "Predom nantly" as used
herein neans greater than 85% of total npisture nass.

wdabeseiose, instead of drying, in an enbodi nenPCDUS100€019329
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invention, step (i) conprismws adding a diol in conduit
600 to the enriched conposition 240 in an
esterification reactor zone 610 to renobve a portion of
the noisture via conduit 620 to forma carboxylic acid
and islprddominaotlyewiatert dred thet weight 8aof aceticesaid i theoaeriched

ORISR LA <Bp8 hens 6%, PrRor epaheg depend most
str ‘?ﬁ@i‘e@%x g%gt’ﬂhgﬁfifj @, EQEMH NNy e 86 858 HERMMHeard1®

diol I1n co 00 is introduced in such a manner as
t o diregieathan 82%nwf tetalneoisisireé heassoni nant sl urryi ng

& conateSE SRR i
r angge®{i) 8biptisdS80&INGCa alP i cGf 600 & ®ieadHrichebihe

diol in conduit 600 is introduced as a saturated or
supSonasiipn 240 i am eataréigpiomreacion zongebH tarineve80C

evaportenSPhE nllreif thach B0 K Rk SBPRAR o dio
i n gnirtlire tin @esterifiehtitt rdhctoravdnche! W Mhkecarbogylktadid and
of et hyl en ycol , diethyl ene tri-eth

gl y &Pl reac t%pg‘lpa*ﬁ@n@m%}(yam{y%tgrr%gm%&ﬁmy The hygrloggglkyester
1, 4- ' e i I di nret hanol ,
reoserta o coaroge RBEY Sl S8 cCIRARR: g

pol yest erkheadicl imopmldud<B0EY is, intnoducedkiniaueh a maneef as to

Pr ef bl t he. di ol duit 600 i t hyl

ol yiraog e moisty o5 e e ey Sl fir Th%.cam e
usegdeBniphshed vy ntseddding aiolans Bahayit 500 LaRPsAHeatER Fiquid
wat er, which exits via conduit 620. The hydroxal kyl

est dn ademp@natuir rangse efkabautvind°Cdadbiout 800 ¥ &3erabiph the
il GPDER oS erbRE AR PR PERLEL bt vapor v
est %Hefrﬁﬁé}étuﬁé réﬁ@é%?é%é%(ﬁ&o%@%%%@n 3 form TV¥1iteh

tenperature range o out 260Q0C to about 2800C.
est auiffidiesitardhalpy asttorevapomté 1i0e vpderdbesxitatia aopdeit 820e The

f t 40 i.a.t.oab 0 ' t.o,.eff
ost i cane B e ? AERec GRS de SinsiRiupbFthyiene
m X!  AetyRsHECSlySolnHEMy Iyl C(ﬂ,sqgtgt)@f&anteﬂigl,

terephthalicacid. I n another enbodi nmen _
i nvehZipsppanefiole Adt-betanedial.z1, A utarediol, cyclohexanedimethanol,

neopentyl glycol, other diols useful in making polyesters and
copolyesters, and mixtures thereof. Preferably, the diol in conduit 600 is
ethylene glycol. Alternatively, an external heat source can be used to
introduce sufficient enthalpy to vaporize the water, which exits via
conduit 620. The hydroxalkyl ester stream mixture exits via conduit
stream 630.

The esterification reactor zone 610 operates at a temperature of
about 240°C higher. Preferably the esterification reactor zone 610
operates in a temperature range of about 260°C to about 280°C. The

esterification reactor zone 610 operates at a pressure of about 40 psia to



drying zone as preciously disclosed, the enriched
conposition 240 can be directly routed to a liquid

wez@sanges zone 500 as shown in figure 17. | n tPCEHUS2006/019329
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enbodi ment, the noisture comtent in the enriched
conposition 240 has a significant amount of sol vent.
"Significant anount” as used herein neans greater than
1% or greater than 2% or greater than 5% or greater

t hambb0td 00 pgiaesd as td bﬁacﬂ&)t’enfl’dz&ioamﬂthda éatepbthabisiacicand

<ol SRR e iacyihech BRARaNGmE sHE" SbterShibels R0 °°

portion gf ghBhdrRinkbatimedt BEHe hdehfdt, 36REatMok Btilizing the
exchange solvent to form an exchange sol vent enri ched

corr@hwng |zoneza$a)re¢lwsbo<dﬂh@mged,stbemmhed gormpnsiionad4d can
met han eth nd an | noNone
Comba el PYeas S TE e Rotedrue 580 A st iuag 7

Pr o¢R $isis eMiodneRBNe nsslsNed coftdntt ﬁhmé arriopes ctdrﬁpsbsmon
246 i S preferably in the range of 0.5-30% by weight

rhas asionifigast amawny of golvaet. r 'Rigrifieantasbaunt] as 2ped
O YRl 0, P ok o
the oexghateg thasol 0%rdr greaterhl&aln défkposi ti on 206 coul d

contain I ss than about 2% i ght. sol vent
Conge §'s Thecerihed Syepsiien 240 s AUHIES A ORIGRR o Jasing’

I es%,fm@{bt%?iéé Jolveift |ﬁﬂ@%ﬂ8%&cﬁénéé‘§ohé‘590tWHBrem a

exchange solvent is introduced into [iquid

exc pntgen ebihe iGitiel saiventdissaplaged y\olh/@mhahgemodamﬁ b form an
i ntroduyced on, a_conti,nupus _bas. erg are

| reehiEEde SBvenf eRiiL ampStign 2BBLahifERehop solvent
exc hpngsiseelwast, rhetiandi, RhI8ke gheoP fandedsy disker Mdhemer
steam or a conbi nati on of water and steam as wash.

The compatiplewith aelesteier Guwlyasipr maeyfagiuringpiocgse The

sol 'e‘;«:b Q;:é go%ﬂ%%ér@j gﬁ%gfiﬁtlog BYgS %pr%rgféréﬂlgl}lﬁ the range of

separati o evice can € cb I S€

not g. Bm'O%dytvmghthﬂofs@.hﬁeQmme piraf@&ablsbﬂn ﬂm/rian@e of about 1-
centrlfu es, P/clones rotary, mellters

filt4% bym%ge MpiRtds andyraodtaretesablydn rfheatﬁrwe Of 1-6% by

h IR TABART GRS B Dol mRLay

z onesnaiichet lveogiasiticet 206 nowld| cantaie Iesathide akiauhi2fo by aveight

SR SN R ot b 0w o
less than 20%.

In an embodiment of the invention, exchange solvent is
introduced into the liquid exchange zone 500. The exchange solvent is
preferably introduced on a continuous basis. There are no limitations on
the temperature or pressure of the exchange solvent including the use of
vaporized water, steam, or a combination of water and steam as wash.

The liquid exchange zone 500 comprises at least one solid liquid
separation device. The solid liquid separation device can typically be
comprised of, but not limited to, the following types of devices:
centrifuges, cyclones, rotary drum filters, belt filters, press filters, etc.
The solid liquid separation device can operate within a temperature

range of from about 5°C to 195°C. The liquid exchange zone and the



subsequently sent to an esterification zone 610 which

has been previously descri bed. EXAMPLES An Enbodi nent
wobkooshiwss nventi on can be further illustrated byT/UEE06/019329

foll owi ng exanpl es of prefenred enbodi nents thereof,

although it wll be understood that these exanples are

i ncluded nerely for purposes of illustration and are

not intended to limt the scope. PTA Retention

Ex petatayat renmonal gppe camke withindhe saste deviesger enampte in a

P |_ed
va B iR ARGk R SR SRR 2P
was fsdt%@naéﬁﬂydééntﬁtbcbm@@tbrlﬁ@étidh 2ne/eblh whetthad beam
175 in the catal %g removal zone 180. All experinents

da

ut i | RreMQUSIYIRaRoH | e Pannevis vacuum filter

5 apparatus. Cool ed carboxylic acid conposition stream
170 was prepared by taking a crystallized slurry
conEXAMRIESt ream 160 slurry at 30 wei ght percent
solids and boiling away solvent until reaching 50%
solids. The slurry was then cooled to 30C to generate

a cool ed mm%dm@n@efﬂné:mﬁﬁbﬁ i b%tfﬁ?cﬁgi gjagtréﬁ,:@ by the
charged to the vacuumftilter, and then washe

was Hollewingsexaraples P praferrademebadisientsittieseain althoegmid svill be

n.the ex i ,ment
10, oo BBy Atingst sEuller 3% CRBREL AR iTRgpses of
9(DCHIMﬁhth@lCamﬁéreJﬁ@tdnte'ﬁh!%dW@mmmQQJ acetic acid
and 10% water. The time after adding the wash till the
dry top of the cake was observed is called the Dry Top
Time and was recorded. Sanples of the post catal yst
renoval conposition 200 were anal yzed for ppm wt
| PA. Experinent 1 (NPTARetern€ionlExperiheatystallized
slurry conposition stream 160 were charged to a
stai nl ess steel beaker. The slurry was heated until
t he R4 gbfectiVe b’f"fhl§ bur 6fye>é%$m§eerﬁé'9\%% tbQie‘i’gr%lﬁg"?rowTﬁ%
slurry was cooled rapidly to 30C using wet ice
genenemntm cf 1PAdhedotear mﬂopkyltc agd d:onqnqsdnntstmamﬂr?ﬁanaries

170. .IThe Ied car boxyl,ic n,stre
ome willl Se§RIe FReEALB AN WasTalo & YRR fhed BrRgp
f ee%aiﬁly*sh%n%’@l edné alsbowl é ékﬁhéht‘é@fﬂ@éd Ialbahcﬁtsrcamn

170 to the vacuumfilter 8rarrs of the
20 Pannevis vacuum filter apparatus ooled carboxylic acid composition

15

stream 170 was prepared by taking a crystallized slurry composition
stream 160 slurry at 30 weight percent solids and boiling away solvent
until reaching 50% solids. The slurry was then cooled to 30°C to
generate a cooled carboxylic acid composition stream 170 and charged
25 to the vacuum filter, and then washed with a wash feed stream 175.
Both the wash ratio and the wash temperature were varied in the
experiment. A wash ratio of 1 and 0.5 was used. A wash temperature of
90°C and 10°C was used. The wash was 90% acetic acid and 10%
water. The time after adding the wash till the dry top of the cake was
30 observed is called the Dry Top Time and was recorded. Samples of the
post catalyst removal composition 200 were analyzed for ppm wt IPA.



cool ed carboxylic acid conposition stream 170 renai ned
in the steel beaker. The actual mass of the cool ed

wa@a00soxo7B5 ¢ aci d conposition stream 170 to t heP€T/UBE06/019329
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was 403.5 grams, (420 granmso3- 16.5 grans). The wei ght
of the wet cake pre catal yst renoval conposition
stream was 266. 38 grans. The % solids of the wet cake
was 94.2% Sanples fromthe wet cake were submitted to
anal yses. Experinment 2 (Wash Ratio

d
. - | ]
0y ST B e o) cdfPoliion gL YE At Bihoea o
st ai sthiedssssdteel bdwiak e TheTsherrs wasrheates uhgiathedvaighi of the

the weight of the slurry was_reduced to 420. 73 gns.
The Yy Wasesusedted2p gmsl Yhe sluy was spalgdwepidly to 30°C

170 e Wes B g8 b led Fat Bl BRI ol £ £
was &0l (Theacdigad Badwxykc ReidrnvhSositisrustiddml 17 wadfdé®to a

feedi ng the cool ed carboxyljc acid conposition stream
170 Reohneeale Egnneyis|vasHunlilterg Afles fegdipg éhe gepled carboxylic

Li . s . . o
ot a1 A comgREEriAARAR 70 i AT e 3% B By g
car bmojéd cadrixglic acidaxinpasiticn steeam 70 rteondihed fin tr}]eesteel
405. 94 . (420.7 - 14.79,. . The,
1 ket PR aleRees Ae iied Aok i 08 OERRAaT
aci ddtiadre M 78abuhé Ge@as 408% §idnSauAd YrarhBe- 165N,
the wet cake post catal yst renoval conposition stream

200 Theeweiht®s the wet cake pragatelyist reroovalwempasiiierk stream

S S8 2Bo R oRENiaThe 28 Bolly SRR B3 v 84204 segpwtes
for fréth thealet sake drersueiitied td ¥asiptitiooIFA BnaNéss.
Tenperature 90C ) 700.39 g of crystallized slurry

W ecrocet & :'.Ei .!!-f: 5{ %o rry

was 10m04¢ ohphdtallized S0rrE cofipt@itivt strezin 4606448 thdrgad to a
cool ed. carboxylic acid conposition Stream 170. The

h
cool Eaintessp’gl beaketi d hesiysy wesdieaied uath theoveigkt ofdhe
. i .
St r ATy Y ERL BT RNINTS difif T Mo i Bvas toofiq FARAL B8 30
St r egrigidgnestace generatingea sdcledlcagsoxglie akidoeskpositidh Stream

act ual n'ar s of stream 170 to the filter was 407.56
gr an¥/0- e cooled carboxylic acid composition stream 170 was fed to a

bench scale Pannevis vacuum filter. After feeding the cooled carboxylic
acid composition stream 170 to the vacuum filter 16.5 grams of the
cooled carboxylic acid composition stream 170 remained in the stainless
steel beaker. The actual mass of the cooled carboxylic acid composition
stream 170 to the filter was 405.94 grams, (420.73 grams — 14.79
grams). The filter cake was washed with 100.18 gms of 90 °C acetic
acid/water solution wash fed stream 175. The weight of the wet cake
post catalyst removal composition stream 200 was 232.83 grams. The
% solids of the wet cake post catalyst composition stream 200 was
99.2%. Samples from the wet cake were submitted to analytical for IPA
analyses.



(420. 25 grans - 12.69 grans). The filter cake was
washed with 200.14 gns of 90 C acetic acid/ water
waedosiss wash fed stream 175. The wei ght of tPE€TNS1006/019329
cake post catal yst renoval 1@onposition stream 200 was
226. 61 granms. The % solids of the wet cake post
catal yst conposition stream 200 was 95.4% Sanpl es
fromthe post catal yst renoval conposition 200 were
submitted to analytical for |PA anal yses. Experinent 4
(Wash Ratio 0.5. Wash Tenperature 100C) 700.3 g of
crystallized slurry conposition stream 160 were
charged to a stainless steel beaker. The slurry was
heated unt|I the wei ht_ of the sI urry vvas reduced to

5 Eihp”%bsd“?t o qr?&%ﬁ?%“ﬁ@%o%ﬁﬁ#t%%@gd tﬁt wBEE Bharged to
scalgtaiRioyaestbsl bexken, rTTI“he|th§:rfy wéﬁWaté@aﬁtllﬁﬂeSﬁélgmﬂtHQ
to the vacuum filter, rans of stream 170

r el WEY Was redeceq &9 ﬁ?‘é@@ sﬁ%eﬂhseétkrév wasH©olrd (agidly to 30

?Z;%cgﬂsﬁérv?&%t%égaét%nhgea §6dl ca}ﬁﬁ&yﬂ? gggﬁ%c%\g@tlon Stream

was hiet). WiThie ddilled caioxiilic atid Lompattidrestsar/ m \ﬁés fed to a
sol ytion wash _fed stream 175. The weight of th

10 cakPghE SGaiR Eﬁp@@wsé@ﬁvlam e ddter fQﬁP“Bg rsareﬁnzt)bo tethe
248.
248 iy, P40 Srofla PO MR PR sapces o
f r orbadker.pdbe atm:iilnyass ofestoasah 1<70rtpdxlse tfltemzweﬂ@? 56 grams,

e HohTh S0 S Bk, RS an Rl Vo 200.14

C rygras bf e akstic dm@%ﬁt@ﬁbélbﬁﬁn SidshaFay ]s@:%aW?“I?S The weight
charged to a stainless steel beaker. The slurry was

15 heataddhe mtaticaka poattafiatyst femoal slompasities streanc2) was

ot et Bl bk TR hisoude o RO BhoARPBSsS petBlvat famposition

Cconprdanh 200 a1 Y. 0Saiptes ROhEH RIS @811V $t rafiodal
conposition stream 170 was fed to a bench scal e

Panrf@MROSjHRNZAD f Weresubmitied o agabitigg! for IRARNENGeso
the vacuumfilter, 9.3 grans of streanl70 remained in
the stainless st eeI beaker. The actual nass of stream
20170 to the filter was 4 11.05 grans, (420.35 grams -
) Tt‘{e f||ter cake vvas vvashed V\%th 200 06

str eﬁm §55of chetalhzed slurry composmon stream 160 were charged to a
stainless steel beaker. The slurry was heated until the weight of the
slurry was reduced to 420.3 gms. The slurry was cooled rapidly to 30 °C

25 using wet ice generating a cooled carboxylic acid composition stream
170. Stream 170 was fed to a bench scale Pannevis vacuum filter.
After feeding stream 170 to the vacuum filter, 15.29 grams of stream 170
remained in the stainless steel beaker. The actual mass of Stream 170
to the filter was 405.01 grams, (420.3 grams — 15.29 grams). The filter

30 cake was washed with 100.37 grams of 10°C acetic acid/water solution
wash fed stream 175. The weight of the wet cake post catalyst removal
composition stream 200 was 248.84 grams. The % solids of the wet



wei ght of the wet cake post catal yst renoval
conposition stream 200 was 225.06 grans. The % solids

wobkoosleodet cake post catal yst conposition StreenulD06/019329
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was 89.55% Sanples fromties post catal yst renoval
conposition 200 were submtted to analytical for |IPA
anal yses. Resultslt is clear that retention of |PA
varies with wash tenperature and wash ratio all ow ng

t he caketpast catalysi conmosition siream 200nsap 88t7 30t fayrples from

re | ¢ ition stream 200. The ra of N1 PA, ..
contbawoEh RN HDaRA e o Befe PR i ity for

f r onPpdéndipsad. o 20 ppm dependi ng upon the anount and
tenperature of wash. Retention of select oxidation by
products can be controlled by the tenperature,

conposi tion, and anount of wash feed Stream 175

applied in the catal yst renoval zone 180. This data

i1 Bk périmenesi (Vaasio Ratio POOWsh Teingiratulel 10°C)

catal yst renoval zone utilizing |PA as an exanple. |PA

i s coistderderyddplised sty campeosiion siieas 180 wexe éharasd to a
by- b ey ] . .

- RS SR o e’ RER4 A BEBLRY o ne
contsluay wassedddéd knd203Gegrhs wirhb dlwop itasaldotedicapid|y e

obj ective of th!,s experinment was to denpnstrate -

ter éﬁ}]@%'ﬂg V‘_é?&l"é? Qﬂf'?r_@ﬁﬁﬁrﬁ coqled SQMH%ﬁP'dlqomB%'w

car [ X

car DONRCITE! GRS LARBIIC ST KA Y 170 was
appdedttoa bardth soale Panhevisyapgoam filtdral Afedr feedingatream 170 to

ggggﬂgh’éhﬁg”éf%&{\é@% é"r@%{ﬁ’éﬁs‘%mf m 'quﬁgﬁtgsgh 'th(le gtainless steel
COMQsier 0 frhéta&@ama&f _é#l StFdam VD tﬁﬁﬁé qr.ﬁelr &@sanagtmarams,

scal e Pannevis vacuumfilter and the resul ti ng
cak g4ras35ngrainesl—\fi.3 gramsh Thetlten cakenwvay ashedivith 20306

catal yst r al conpaqsjtion stream 2 ana e
o bR T e RS it eedl i Wash 104 Sheanal Voq The
90%,3&8Hhi i 0 ' "
om0 il S8 8 RaBlmpbio sveam 200
conpwas 226:06sgnassm e % balidsyofithe wedtanakedpash catabgsich

cak e EOT SR 2O b L B e o pleESh B8 piRbcatalyst

removal composition 200 were submitted to analytical for IPA analyses.

Results

Experiment | Wash Temp.| Wash Ratio | [IPA(ppmw) | Dry Top(sec)
1 no wash no wash 3249 Na
2 90°C 0.5 146 5
3 90°C 1.0 25 10
4 10°C 0.5 39 9
5 10°C 1.0 20 17




resulting post catalyst renoval conposition stream 200
wet cake wast hen washed with an enrichnment feed stream

wQ2@sandss esul ting enriched carboxylic acid coPQDEE100€00M9329
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was anal yzed for | PA contemis. Both the catal yst

renmoval Zone 180 and the enrichnent Zone 210 were
acconplished with the bench scal e Pannevi s vacuum

filter apparatus. The enrichnent feed Stream 220 used

I n éixigeslearetitas rétemtidn ofviPPevariepaithdvash td&lhﬁermumeeand wash

unt fate & Wlﬁ%'ﬂﬁ%ﬁi‘\tﬂﬁg o*%%f\a”dm%n B oS RaEL feimoval
EXp%bHBiféﬁtloll ét cool eg‘h%g 'F"ACB&?@H W@%éaﬁ\%o in the

7 grams of t c acid stream 170 at
23 @@paamehtsdab@/et hanerhfrah)’é% rp@mnmmmm degendimgoipon the

vas g SEBe RIS He ML ol o TREEE B8 v
was plé&lc% cHh EcAHibilel Dy fheabperitare, EdripJéitidh, Sammrﬁount

of the wet cake was submitted to anal ytical for

analoj yash ferg Straaentl 73 gadied e de cakadist rmowrzmm This
4
v Rt ARsfEic aetn PR THSRERA E5eB fmpy zone

cat akilisihg nEAcysbn Zxaenplé0 IRAI isltonsRriered embssnwtnee such that
Pannewsvcuu filt The filter. cake was

i t RIRRT00NAAtQN hinpraducls oBp GriRt sirm i atia benavipUnder
r es%bma éAP%?]ttﬁFrﬂie?éﬁ(ﬂ?é ahBTRH reirAmiRRRoNe! oht was

139 % S was 99.94 % Sanples from
t he post catal yst renoval conposition 200 were
submitted to an ical ,for |PA gnal eSi riment 3
(80C cake wash, e W ! ams of
the cool ed carboxylic acid conposition stream 170 at
24C was fed to the catal yst renoval zone 180 whi ch was
a bdierokieetive Fidhiseiperivegniovas ia demonsirterteraphithaligiacid
th 100.05 grans of 80.0C wash feed stream
175 e\pﬁlég%%ggul ting post catalyst renoval conposition
vvel ght was 124. 07 grans and t he %sol ids was 99.95 % A

npl e of the ﬁ)ost cataly renpval n{)05| tion 200
vvas l@@ﬁﬁe&'m@at ocegied 9@rQoaqyll<f 8fid) emReriigr sifeam 170 slurry

Exp QQ& %@Q 'm%rp

400%\, gr aﬁéd Q‘? coo a‘é%pggp 0X V?P{l:u@c tag%o& iagﬁ the
st r eesnltiT@ past talyst moﬁaiatompdsitbmzﬂmmstana@mdafbr IPA
Zon%o%geontv\hi ch was a bench

In experiments 2 and 3, cooled carboxylic acid composition Stream 170
slurry was charged to a bench scale Pannevis vacuum filter and the
resulting wet cake was washed with wash feed stream 175 and the post
catalyst removal composition stream 200 was analyzed for IPA content.
The wash feed stream 175 contained 90% acetic acid and 10% water by
weight.

In experiments 4 and 5 the cooled carboxylic acid composition stream
170 slurry was charged to a bench scale Pannevis vacuum filter and the
resulting wet cake was washed with hot wash feed Stream 175. The

resulting post catalyst removal composition stream 200 wet cake was



scal e Pannevis vacuumfilter. The filter cake was
washed with 100.1 1 grans of 80. 1C wash feed stream
wa Zs/014785 wet cake was then enriched with 100. BCT/YAB0€619329
80. 2C enrichment feed stream 220. The resulting
enriched carboxylic acid conposition stream 240 wei ght
was 131 .33 granms and the %solids were 99.9 %
Sanpl es from enriched carboxylic acid composi tion
st r daan avEshgd it Brienrigbmept §'ﬁf$aj"al22fﬂofﬂnd msulting enriched

vacrer o ESRE LERbeRehdvts GRF-AERHIER amE, SRR

conmmalysn@nﬁv&mhémméno?ﬂnééhﬁmnémdr@ 21@ were
catal yst repoval zone 180 which was a bench scal e

PanrRAFCERNZBEE Wit thedienchicale Prapeavacwa filkesiapgaratus.
W th 100.28 grams of 80.20C wash feed stream 175. The

wet cake was then enriched with 100.54 gnms of 80.00C

enr i terenticlreent feed Streil @20Tsed |asmdpb'r|ngenw diaries were

carboxylic acjd conposition stream 240 wei was
144.@@%% thisamate" oheeliG aadmasheried t@ﬁ%éﬁmde%nough IPA

wer o B A oot BT B A SR TR 1 s

In experinment 1 the wet cake is not washed resulting

in a concent qtlon qf 219 . eri ments 2

and 2 ALTLRIAS R RS 1 E 228) pr oduci ng

2 POgi1 6RGPAMS %g?&élba' o%géa Wold? 0P8
concentralbl on o out 9%% © Cn Setiébher?l\q?ents d4§“§3(\:/ivas
5 t Hed riosthe caﬂawsjzsemoualmmemsmvmm was erenchestale Pannevis

an enrlch ream 220 to pr.od
car bR&/ &ﬁf? Meird %Wﬁﬁ,ﬁtfﬁegﬁﬁg iﬂ% %‘Bﬁ stream 200
Onc\ﬁé‘ltéa‘-ﬂe' W@lgﬁf wabBoufs $98hRe Bhd the 5 sbli®Pvaksem vhi A

data that I PA"was enriched in stream 240 to a

15 conceamaplataf dhe wieb cake Meas sifbraified o enalysical fps tPA analyses.
conposition. This data illustrates oxidation
by- product enrichment in an enrichment zone utilizing

| PA Egpéiimené 2180°C Id3kel waskhid éﬂﬂ@:ﬁnﬁ@r&f\%éﬁ% ative of
ot her oxi daftiton by-products In e retention of
ot het0bs3 gsams of Hye peelad casbaxylic Iaelob@arapgsltlom streaal 170
zone_,can inkl uenced by th con itio
e R gt Ea R Cale e rothe RV S RURET cobg dBPyhish was
20 and pyé&fdh SRIPPBARLYIS vadGuMEiteras h‘érfﬁte? @kRe was washed with
100.11_grams of 80.2°C wash feed stream 175. The resulting post

10

catalyst removal stream 200 weight was 139.49 g and the % solids was
99.94 %. Samples from the post catalyst removal composition 200 were

submitted to analytical for IPA analyses.

25
Experiment 3 (80C cake wash, no enrichment wash)
401.17 grams of the cooled carboxylic acid composition stream 170 at
24°C was fed to the catalyst removal zone 180 which was a bench scale
Pannevis vacuum filter. The filter cake was washed with 100.05 grams
30 of 80.0°C wash feed stream 175. The resulting post catalyst removal

composition weight was 124.07 grams and the % solids was 99.95 %.



t hi ckness and the particle size distribution which
affects the cake porosity.W Caim 1. A process to
w@e@docwsan enri ched conposition, said processPCT/US2006/019329
conprising subjecting at | emst one stream sel ected
fromthe group consisting of a cooled carboxylic acid
conposition, a crystallized slurry conposition, a

slurry conposition, and a crude carboxylic acid
conphSampimef thedpest catalysiramevat eerpesitian 208rwah sebmitted to
zon hed conposition; wherein said

enr ?acrLaﬁbg C%TﬂﬁrﬁﬁAda%% gses at | east one conpound
selected fromthe group consisting of terephthalic
acid |sophthaI|c aci d, phthallc aC|d

ben i 3 : 0 S B e >

hydr : p ﬁéth Nnzoj c_ac
5 L or RS B B fﬁe %i&f%@lc%rbéé%@%% Bl ﬁ%ﬁtrfesmf’o at
| SOrey.89C Wasdad b@w@batwsy re®08EZShe 180 which was a bench
trlcarboxybenzophenone i'soners, dicarboxybenzophenone

i sorfigae Panagvlg(yﬁygﬁmzﬂlten d bﬁg‘ﬂt@r cake was washed with 100.11

ace g hHt! ST NGRS 1730 TR et e s o anione

aci lethS 00852, grhé @rraelze@zmrcchmrﬁ,fe@d SffBaRC220. CTﬁélrqultmg
t ol ual dehye i soners, benzyl alcohol isonmers, neth

yl
10 benmrlcapdcﬂ%bow@mcomnasman ﬁaeaeh%éwemtw@ 131.33

wher Sé 96 enr i

The %?Q\ngésnsd g‘%cé’rsgﬂ Q'{' réj n%%ﬁg)ﬁé? h% eﬁ"é od%a}{éoxyhc

sai chokbwmpnd&on&tmm Qhedvdsys@mitt@dﬁb ab@lypieaifor fPAThe

process according to claim1 wherein at |east one said

con‘p%]ﬂ?ﬁ&esrs enriched by at |east 100 ppmv. 4. The
process according to claim1l wherein at | east one said
conpounds is enriched by at |east 1000 ppnmw. 5. The

15 pr odegseriment Gi(BLCt@akd w‘ashlswerairinlahehemtsrr)ne sai d
conpougl is enriched at least least 5 W% 6. The
pr o &¥sO2 GEBPR ﬁétheocwlaﬂ GRbabe ar Gampesitien sHeamd 49 at

24.4°C was fed to the catalyst removal zone 180 which was a bench

scale Pannevis vacuum filter. The filter cake was washed with 100.28
grams of 80.2°C wash feed stream 175. The wet cake was then

20 enriched with 100.54 gms of 80.0°C enrichment feed stream 220. The
resulting enriched carboxylic acid composition stream 240 weight was
144.54 grams and the % solids were 98.8 %. Samples from enriched
carboxylic acid composition stream 240 were submitted to analytical for
IPA analyses.

25

30



conpounds is enriched by at |east 25 ppmw. 7. The
process according to claim1l wherein at |east one said

wa@arod/ocspounds is enriched by at | east 30 wt PCBUSIN@019329
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20

process according to clai m@® wherein at |east one of
said said conpounds is enriched by at [east 50 wt% 9.
The process according to claim1l wherein at | east
three of said conmpounds are enriched. 10. The process
accdreBuitsto claim 1 wherein at least five of said
conmpounds are enriched. 11. The process according to
claim1l wherein at | east seven of said conpounds are
enrfi chegherfdent¥ Pr dcespphPIFAK oduce an enriched
conposiiion saird prloceSs conpri§i ng subjecting a

codl ed carHoxylic dcid &J®Positilon, or a crystallized
sl urHry—eoermposttot—ot—gSEurty—conposi ti on, or a
crude carbéxylic agid cgﬁ@gsition; and an enri chment
fegd to angenrichnent zoggqto farmsaid enriched
conposition; whereiln said enrichnment feed conprises at
| edst one donpound |sel edlBdé from the group consisting
of {terephthatec—atchth—+sa %thalic acid, phthalic acid,
benzene-tri-car boxyliic a i somgrs, benzoic acid,
hydroxybenzoir ¢ acid 1 soners, hydroxynet hyl benzoic acid
i soners, dicarboxybi phenyl isoners, dicarboxystil bene
i sonmers, tricarboxybi phenyl isoners,

o BRBRIOPIIRNGAP ohRO 1P 3t ALABH ROANARY TP BNEEBRiration

f or nafaz €39 e IRXbenzRperiments DsaneBs the wet cake is wash with
acet hydr oxynet hyl benzoi ¢ acid isoners, _a-brono-tol uic

aci oBtf 19, PISdREGha PASE Eatatysd comrpaition: PP Wity ap average
t ol d ' reSe oh [

bengl? IA gﬁ%ﬁﬁgﬁ%@@oﬁg@?ﬁg %@Ha%gﬁéggﬁ{e@gsneﬁﬁ;wb the post
wheredtalyat compsotitione2Qlf issanricheohwith rats ensclement birdam 220 to

and wherein said cool ed carboxylic.aci onposi tion
o (HBOKEG A BN ISl SAOR e GRYRRTaah 240 WER & Pifape 1PA
COM&sHdehBatioR 'of BBBUE 500 phAT. PRXY kicar from this data that IPA was

enriched in stream 240 to a concentration above that of the post catalyst

composition. This data illustrates oxidation by-product enrichment in an
enrichment zone utilizing IPA as an example. IPA is considered
representative of other oxidation by-products in that the retention of
other oxidation by-products in the catalyst removal zone can be
influenced by the wash conditions, including the wash ratio, wash
solvent composition, and wash temperature, as well as the cake
thickness and the particle size distribution which affects the cake

porosity.



acid conposition conprises terephthalci acid.13. The

process according to claim 12 wherein at |east one of
wa@arod/ocspounds is enriched by at | east 10 ppnCT/L82006/019329

The process according to chk®m m 12 wherein at | east one

of said conpounds is enriched by at |east 100 ppnw.

15. The process according to claim 12 wherein at | east

one of said conpounds is enriched by at |east 1000

ppm¥Ve1Glaimae process according to claimi12 wherein at

| east one of said conpounds is enriched by at least 5

w% 17. The process according to claim12 wherein at

| east dne ofA picdss tpmdiude drseiithathesmpysitibn,| £A8 brd&ess

ppmw. 18. The process according to claim12 wherein at

| east one ofCHWIMGINGLIRRIEHHY aldeastonasliesy salestad fonzthe

WM % 19. Th%r&kgﬁgﬁ sl‘;i:rﬁj;Bf QiCBQIeﬁoca‘F{)?kj]ﬁc%rid\’ggﬁg)iogition, a

sai d cool ed“carboxyl | Cl d comnposi ,

crystal |l i zedrstallized slomyasinipasitiormgra slairgt coimpasytion, and a
conposition, or said crude carboxylic acid conposition
Compri ses t EREHEAROXYIEAGY COmPORHOT A SHugBReRt ged to

to clai m 12 phairRimdit 2oABH férih 88iddnriched j
are enriched. 2 1. The process according to claim12

wherein at Mhwseinfsaie epficlyaent teedpmmprises at least arteed.

22. The pro ar di oclaiml?2 wherein at. le .
10 aven of " sataTBSHBORIED £ouf b Hlokip SRiRng, § eréihaic
produce an egld, idtashtiesleasd  priRaliaaéid PhesAsfe-tricarboxylic acid

conpri sing subjecting a cooled carboxylic acid
conposi t i onjSAERers, beNzEeig acids SYJEXYPEPZQi6 st ISOMSHS, or
a slurry co [ s . i i :
composi {1 on IS iy Ben iE RIS RerS HebboRibineny
zone to forissaed, eficarbbrystitioerpoisbmers, tricheyoxiybiphienyl

enri chnent feed co%ﬁses at | east one conpound

15se! ected fr6iAPHE: IE)O)S'@%‘F@W?@OQ? ISPESERL hal i c
aci d, pht ha'didé_r@&kﬂ)_eg%ﬁﬁ@ﬁ@ié sb?rﬂirg%i%wé)x?ﬁéﬁzil isomers,

I somers, benzol c 4&ci ydr oxybenzoi ¢ aci SONners,
form-acet-hydroxybenzoic acid isomers, acet-
hydroxymethylbenzoic acid isomers, a-bromo-toluic acid
isomers, bromo-benzoic acid, bromo-acetic acid, tolualdehye

20 isomers, benzyl alcohol isomers, methyl benzyl alcohol
isomers, and phthaldehyde isomers; wherein at least one of
said compounds is enriched.

2. The process according to claim 1 wherein at least one said
compounds is enriched by at least 10 ppmw.

25 3. The process according to claim 1 wherein at least one said
compounds is enriched by at least 100 ppmw.

4, The process according to claim 1 wherein at least one said

compounds is enriched by at least 1000 ppmw.

5. The process according to claim 1 wherein at least one said
30 compounds is enriched by at least least 5 wt%.
6. The process according to claim 1 wherein at least one said

compounds is enriched by at least 25 ppmw.



hydr oxynet hyl benzoi ¢ acid i sonmers, dicarboxybi phenyl
i soners, dicarboxystil bene isoners,

wo eeosandrexybi phenyl i soners, tri carboxybenzopheroOn®s2006/019329

i soners, di carboxybenzophemnne i somners,

di car boxybenzil isonmers, formacet-hydroxybenzoic acid
i soners, acethydroxynet hyl benzoic acid isoners,

a- bromo-toluic acid i soners, brono-benzoic acid,

br ono- dcet i dhadiracesvaceardivgyte dajohdwhergipratyeastianengaid

ot hal denyagatsestipeunqfls ditheh tEISes i wiec g

conpougds i $h_@31rb@é1§siag@ndingi“tercﬁéim s aitéreinategast one of said
carboxylic acid conpositjon, or said crystallized

slurry conp88id $YRPOVRdssigienrishad by atdepdiG wbh; or

5 sai d cgude ﬁ%ﬁg'&%%s?at?czderg%@qmb%h{ ‘l Whe‘?@iﬁpétilégﬁltgger% of
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15 conpounds aP® ¥HIGhEMRAY Zogs to
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i sopht hal i ¢ "aci ocess according to c
23 wher ei n sghid earmpoonds afe smiahedonpounds i s enriched

by at |east_10 mv. 25. The proces ccoy di t.Q. ,
ol ai m 38 whGIMORESS 8acrdBROSIAIL] AEHPcEhIdest e of said
enri ched by cgihJe@elk atd@nhBRYY. 26. The process

according to claim 23 wherein at |east one of said
conmpourlds i Jherprocessiabsording toadaiml O @haseimvat least sgiven of

process accorg n(gmto cl airm 23.%%rei n at | east one of

said corrpouﬁa _? BRPE‘%%_%&%V' ° Feast 5 w% 28. The

procesg2acc ghidegss o pratiudeZn é\ﬂﬂ%tfédbcﬁhgbﬁﬂ@ﬁ saideprekess
P

said conmpounds is enriched by at |east 25 ppmw. 29.
The process captyisinthsukiectinga spoledgrsbexyicacid sgposiiien, or

of said compo ' ' . o
The procesg% ac %l%gézﬁgesﬂ\%ﬁygpgﬁ%%@%héf%%urg{)c%g%st;lﬁgn ora
three of saicthdmoopdonglic acid compasitenh; aBdlan dimichpneniedsed to
according to claim23 wherein at |east five of said

Toien prcaviched aRoR

) e " AL RN B R

conposi t i on ceambymdosadected from the group consisting of terephthalic
acid, isophthalic acid, phthalic acid, benzene-tricarboxylic acid
isomers, benzoic acid, hydroxybenzoic acid isomers,
hydroxymethylbenzoic acid isomers, dicarboxybiphenyl
isomers, dicarboxystilbene isomers, tricarboxybiphenyl
isomers, tricarboxybenzophenone isomers,
dicarboxybenzophenone isomers, dicarboxybenzil isomers,
form-acet-hydroxybenzoic acid isomers, acet-
hydroxymethylbenzoic acid isomers, a-bromo-toluic acid
isomers, bromo-benzoic acid, bromo-acetic acid, tolualdehye
isomers, benzyl alcohol isomers, methyl benzyl alcohol
isomers, and phthaldehyde isomers; wherein at least one of
said compounds is enriched; and wherein said cooled
carboxylic acid composition, or the crystallized slurry
composition, or the slurry composition, or the crude carboxylic

acid composition comprises terephthalci acid.
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conpri sing subjecting a cool ed carboxylic acid
conposition, or a crystallized slurry conposition, or

W@ 2@B0107$5 conposi tion, or a crude carboxylic aeCTIUS2006/019329
conmposition; and an enrichment feed toan enrichnent

zone to formsaid enriched conposition; wherein said
enrichnment feed conprises at | east one conpound

selected fromthe group consisting of isophthalic

aci d, 8i nelMhietprocesd according todilaiar b2 xgsupineatydast one of said

pt halic,

- _hydr oxynet hyl.henzoi ¢, aci 4- hydr oxymnet hyl
benzo!c aci&?*ﬁﬁ’nééﬁ%SﬁEgg%f§¥35E§§gﬂﬂF? ‘Weast one
of sai d4conmpenstocess eddragdo oMith 19 AHRirdinsilchst @pleast said
carboxylic acid conposition, or said crystallized

sl urry conp&empaasindsdy esaghedsby gt lpasbABOHPMBN, or

sai d crﬁ
t er epht

1 de q‘?}%?ﬂ@%%sﬁg@%@in%ﬂ%%“ jlf Wh%?&ﬂéét?%ac‘sétloge rr?f said
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20.
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carboxylic acid composition comprises terephthaic acid.

The process according to claim 12 wherein at least three of
said compounds are enriched.

The process according to claim 12 wherein at least five of said
compounds are enriched.

The process according to claim 12 wherein at least seven of
said compounds are enriched.

A process to produce an enriched composition said process
comprising subjecting a cooled carboxylic acid composition, or
a crystallized slurry composition, or a slurry composition, or a
crude carboxylic acid composition; and an enrichment feed to
an enrichment zone to form said enriched composition;
wherein said enrichment feed comprises at least one
compound selected from the group consisting of isophthalic
acid, phthalic acid, benzene-tricarboxylic acid isomers,
benzoic acid, hydroxybenzoic acid isomers,
hydroxymethylbenzoic acid isomers, dicarboxybiphenyl

isomers, dicarboxystilbene isomers, tricarboxybiphenyl
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isomers, tricarboxybenzophenone isomers,
dicarboxybenzophenone isomers, dicarboxybenzil isomers,
form-acet-hydroxybenzoic acid isomers, acet-
hydroxymethylbenzoic acid isomers, a-bromo-toluic acid
isomers, bromo-benzoic acid, bromo-acetic acid, tolualdehye
isomers, benzyl alcohol isomers, methyl benzyl alcohol
isomers, and phthaldehyde isomers; wherein at least one of
said combounds is enriched; and wherein said cooled
carboxylic acid composition, or said crystallized slurry
composition, or said slurry composition, or said crude
carboxylic acid composition comprises isophthalic acid.

The process according to claim 23 wherein at least one of said
compounds is enriched by at least 10 ppmw.

The process according to claim 23 wherein at least one of said
compounds is enriched by at least 100 ppmw.

The process according to claim 23 wherein at least one of said
compounds is enriched by at least 1000 ppmw.

The process according to claim 23 wherein at least one of said
compounds is enriched by at least 5 wt%.

The process according to claim 23 wherein at least one of said
compounds is enriched by at least 25 ppmw.

The process according to claim 23 wherein at least one of said
compounds is enriched by at least 30 wt%.

The process according to claim 23 wherein at least three of
said compounds are enriched.

The process according to claim 23 wherein at least five of said
compounds are enriched.

The process according to claim 23 wherein at least seven of
said compounds are enriched.

A process to produce an enriched composition said process
comprising subjecting a cooled carboxylic acid composition, or
a crystallized slurry composition, or a slurry composition, or a

crude carboxylic acid composition; and an enrichment feed to
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an enrichment zone to form said enriched composition;
wherein said enrichment feed comprises at least one
compound selected from the group consisting of isophthalic
acid, trimellitic acid, 4, 4’-dicarboxybuphenyi, pthalic, 4-
hydroxymethylbenzoic acid, 4-hydroxymethylbenzoic acid, and
benzoic acid; wherein at least bne of said compounds is
enriched; and wherein said cooled carboxylic acid
composition, or said crystallized slurry composition, or said
slurry composition, or said crude carboxylic acid composition
comprises terephthalic acid.

The process according to claim 33 wherein at least one of said
compounds is enriched by at least 10 ppmw.

The process according to claim 33 wherein at least one of said
compounds is enriched by at least 100 ppmw.

The process according to claim 33 wherein at least one of said
compounds is enriched by at least 1000 ppmw.

The process according to claim 33 wherein at least one of said
compounds is enriched by at least 5 wt%.

The process according to claim 33 wherein at least one of said
compounds is enriched by at least 25 ppmw.

The process according to claim 33 wherein at least one of said
compounds is enriched by at least 30 wt%.

The process according to claim 33 wherein at least three of
said compounds are enriched.

The process according to claim 33 wherein all of said

compounds are enriched.



