1 r A PROCESS TO ENRI CH A CARBOXYLI C ACI D COWPCSI TI ON  CROSS- REFERENCE TO
RELATED APPLI CATIONS 5 This application clains priority lo U S. Provisional
Application Serial No. 60/682,767 filed on 5/19/20Cl5, the disclosure of
which is incorporated herein by reference inits entirety. 10 FIELD COF
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acetic acjgd solvent. Due to the limted solubility of TPA in acetic acid

under practical oxidation conditions, a slurry of crystalline
FIELD OF INVENTION

This invention relates to a process and resulting enriched
carboxylic acid compositions produced by contacting a carboxylic acid
15 composition with an enrichment feed ir an enrichment zone to form an
enriched carboxylic acid composition. This invention also relates to a
process and the resulting compositions for removing catalyst from a

cooled carboxylic acid composition.
20 BACKGROUND OF 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 poiyester 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



aggl onerate containing primarily TPA is usually formed in the oxidation 5
reactor. Typically, the TPA oxidizer slurry is withdrawn fromthe reactor
and TPA solids are separated fromthe oxidizer nother |iquor using
conventional solid-liquid separation techniques. The oxidizer nother |iquor
stream which contains nost of the catalyst and pronoter used in the
process, is recycled to the oxidation reactor. In addition to the 10

catal yst and pronoter, the oxidizer nother |iquor stream al so contains
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case of oxidation of p-xylene (also known as 1, 4-di met hyl benzene),
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or by dissol utistneamn @ehescompdursisanshoddation by-products arise due to the
15 incomplete oxidation of p-xylene resulting in partially oxidized products.
Still other compounds and oxidation by-products result from competing
side reactions formed as a result of the oxidation of p-xylene to
terephthalic acid. Patents disclosing the production of terephthalic acid
such as U.S patent #4,158,738 and #3,996,271 are hereby incorporated
20 by reference in their entirety to the exient that they do not contradict
statements herein.

Many of the compounds 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

25 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-

30 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.



hydr ogenati on over standard hydrogenation catal ysts. Mre recently,
secondary oxidative treatnents instead of hydrogenation have been 5 used to
produce polyner-grade TPA. It is desirable to mnimze the concentration of
inmpurities in the nother liquor and thereby facilitate subsequent
purification of TPA. In sonme cases, it is,not possible to produce a
purified, polynmer-grade TPA unless sone neans for renoving inpurities from
t he oxidizer nother liquor streamis utilized. 10 One technique for inpurity
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product streamvarious dremtrpeats to remove undesired impurities while recovering

15 valuable components. One example of this purge process is U.S. Patent
# 4,939,297 herein incorporated by reference in its entirety to the extent
that it does not contradict statements herein.

The purification of CTA to produce purified terephthalic acid
(PTA) increases the manufacturing cost of the PTA. It is desirable to

20 maximize the concentration of by-products, 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,

25 One example of utility is the improved yield in a carboxylic acid
process, particularly a terephthalic acid process. Another 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,

30 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



| PA, can be added. 5 SUMVARY OF THE I NVENTION In a first enbodi nent of this
i nvention, a process to produce an enriched conposition is provided. The
process conprises subjecting at |east one stream selected fromthe group
consisting of a cooled 10 carboxylic acid conposition, a crystallized slurry
conposition, a slurry conposition, and a4crude carboxylic acid conposition,;
and an enrichnment feed to an enrichnent zone to formsaid enriched
conposition; wherein said enrichnent feed conprises at |east one conpound
selected fromt [ lic
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di car boxybenzi| isoners, formacet 20 hydroxybenzoic acid isoners,
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i soners, t hyl benzyl alcoholLﬁW@@“gr§“gih@ghﬂfﬁé?géﬁyde i soners; wherein
at | east one of said conpounds is enriched. 25 In another enbodi nent of
this invention, a process to produce an enriched conposition is provided.
The process corrprillses‘irslmrbodim@t@fﬂtismmtioara@queiss taqirodd wamPosi t i on or a
crystallized slurr 05|t osi ti.on, h}a cru
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terepht hall@c actatbosylici am;l)hohr@bsd‘loacad:rthm Blurryataonpdmdtiare reeslurrycar boxyl i ¢
acid isoners, benzoi. ﬁgam ox en poi c.acid isqme

hydr oxymet hyl befYBPESIHq d"mq%ﬁ W BPBWQﬁ&O”iE éﬂﬂ@\”s
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composition; wherein said enrichment feed comprises at least one
compound selected from the group ccnsisting of terephthalic acid,

15 isophthalic acid, phthalic acid, benzere-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-

20 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.

25
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 crystaliized slurry composition,
or a slurry composition, or a crude carboxylic acid composition; and an
30 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,



5 di car boxybenzophenone i soners, dicarboxybenzil isoners, formacet-

hydr oxybenzoi ¢ acid i sonmers, acet-hydroxynethyl benzoic acid isoners,
a-brono-toluic acid i soners, brono-benzoic acid, brono-acetic acid,

t ol ual dehye i soners, benzyl al cohol isoners, nethyl benzyl al cohol isoners,
and pht hal dehyde isoners; wherein at |east. one of said 10 conpounds is

enri ched; and wherein said cool ed carboxyllc acid conposition, or the
crystallized slurry conposition, or the slurry conposition, or the crude
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IS enrlche erein sal ed car boxyli ¢ aci or said
crystalli zed sI compositiopowi the anystallizedshins/ (wmpoﬁtiom:a)mtrelslurqn or said

crude carboxylic acid,.co ition co i ses . isophthalic acid. |In another
erbodi ment of  t FREPPHURRCTIRe Ciig SRR T6 AR RGOS SOBRFFed
conposition is @r@ﬁ!ﬁtﬂﬁféi adie Process conprises subjecting a cooled
carboxylic acid conposition, or a crystallized slurry conposition,

15 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

20 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,

25 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

30 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



or a slurry conposition, or a crude carboxylic acid conposition; and an
enrichnent feed to an enrichnent zone to formsaid enriched conposition
wherein said enrichnment feed conprises at |east one 10 compound sel ected
fromthe group consisting of isophthalic acid, trinellitic acid, 4,

4' - di car boxybupheny , pthalic, 4-hydroxyn%thylbenzoic aci d,

4- hydr oxynet hyl benzoi ¢ acid, and benzoic acid; wherein at |east one of said
conmpounds is enriched; a nd wherein said cool ed carboxylic acid
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conposition, or sald crude carboxylic acid conposition conprises

t er epht hal i ¢ acisdphiflais acieltbodi nents, and ot her enbodi nents, will becone
nore apparent to others with ordinary skill in the art after reading this
20 di scl osure. BRI EF DESCRI PTION OF THE DRAWNG Figure 1 A & B illustrate an
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di f f erent procemwehméht fEedito en Bnrichment abmes taforendrdiemeichedf t he i nvention
wherein a post cataly nmoval ¢ ' 200 is uced froma

tor aosjtio rod
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renoval zone 180 and an enrichnen ne 210 are“uti 0 produce an
enri ched conpodiimellitic2atid,' 4, dfrdicachotyid pbenpopthalic, 4diydroxoongtbgibenaaicl70.
Figure 7 illust raéef an enbodi nent_ of t,ge i \Bent ion wherein.an
acid, 4-hydroxymethylbenzoic acid, and benzoic acid; wherein at least
one of said compounds is enriched; a~d wherein said cooled carboxylic
acid composition, or said crystallized slurry composition, or said slurry
15 composition, or said crude carboxylic acid composition comprises

terephthalic acid.

These embodiments, and other embodiments, will become more
apparent to others with ordinary skill in the art after reading this

20 disclosure.
BRIEF DESCRIPTION OF THE DRAWING

Figure 1 A & B iliustrate an embodiment of the invention where a
25 dried carboxylic acid composition 280 is produced.
Figure 2 illustrates various embodiments of the invention wherein
multipie 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
30 processes.
Figure 4 illustrates an embodiment of the invention wherein the
crude carboxylic acid composition or a slurry composition can be

produced by muliiple different processes.



enriched conmposition 240 is producec froma post catalyst renoval 10

conposition 200 in an enrichnment zone 210. Figure 8 illustrates an

enbodi ment of the invention showing nultiple enrichment feed 220 points.
Figure 9 illustrates various enbodi nents of the invention wherein a
carboxylic acid conposition 214 and' or a erystallized slurry 15 conposition
160 are enriched. Figure 10 illustrates various enbodi nents of the invention

wherein a carboxylic acid conposition 214 is enriched in an extended

enrichnent zone 213.FriGugus flubiratdd 45 bAHREMEA! bAHE iMEMBINRAERIPE ddie
i nvention 20 wherein the enrichnent zone 210 and the catal yst renoval zone

180 can be corfftalyst iemeyahcompasitioprcisipaeeschion § sarbawytiv acidenr i chrrent

zone 181 or at | .one ' acc Lish both functions. Figures
12, 13, 14 and ﬁ%'ﬁ@l ?g‘?&g%ﬁ%ﬁlﬁﬁﬁwgﬁflﬁe ?ﬁ% i nvention show ng

nul tiple enrichment Figerss ARGtrafestart MR OGS the ik tictikBerth bbirust r at es
an enbodi nent of the Invention wherein an enriched conposition 240 is sent

directly t® an @satatyst reraovaizonealdl and ap@igicoment Eppe 24 O1areiutiliaed tat es an
enbodi nent of th

sent directly t%gghg%gﬁ%’:’ﬁ?h%@??ﬁi&?g'%&‘f%%ﬁ%ﬁég]éﬁdzca(?g&éai&eéc%g 246 13

iIlustrates an ®heslifini7®@f the invention where an aromatic feedstock 10
is utilized to produce a post catalyst renoval conposition 200. 8 Figure
19 illustrates an erfbgdieneiliustiatesran empegiment aftbe éventionavioenein anf eedst ock

1 ust rat es: an sSSP RAE RARER Tk oot st BnBraE, ' eroval
zone 180 i3 optdaPmsdsiticiN200 ieaentichment zgene1810 is required. 10

Figure 8 illustrates an embodiment of the invention showing
multiple enrichment feed 220 points.

Figure 9 illustrates various embodiments of the invention wherein
a carboxylic acid composition 214 and’or a crystallized slurry

15 composition 160 are enriched.

Figure 10 illustrates various embodiments of the invention
wherein a carboxylic acid composition 214 is enriched in an extended
enrichment zone 213.

Figure 11 illustrates various embodiments of the invention

20 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.

25 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
30 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.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention may be
understood nore readily by reference to the follow ng detail ed description
of preferred enbodi nents 15 of the invention and the Exanples inc uded
herein and to the Figures and their previous and follow ng description.

Bef ore the present conpounds, conpositiong, articles, devices, and/or

met hods are discl osed and described, it iSs to be understood that this
invention is not limted to specific synthetic nethods, specific 20

processes, or to parftiiggg;j i|ﬁ%§ﬁ{&téﬁ§ﬁwbo@j§n§%&tﬁ@%vé?ﬁioﬁ% %%F'n \Eéﬁ;y. | t

is also to be underst t hat e termnol ogy uSed herein'is

pur pose of descarohiatig fpadstocklaris etiiredi toeprosucalay eamidhied coodpogitiended to  be
limting. In this specification and in the clainms, which follow, reference
will 25 be mack#l0 a nunber of terns which shall be defined to have the

fol |l owi ng neani ngs: i i ' i s,
the singular forns " u@?@#&@aﬂlgarﬁgﬁﬁ%@iﬁhg@%ﬁgﬁgbgﬁe elragﬁts J%Irgss t he
cont ext cl®&ar| ythdicatalystrenidval norse 180 iusptidraal, snxdhithe enricrehentenes 210 a 30
catal yst renoval zone includes one or nore catal yst renoval zones. Ranges
may be expressdd @B as from "about” one particular value, and/or to
"about" anot her particul ar value. Wien such a range is expressed, another
enbodi ment i ncludes fromthe one particular value 9 and/or to the other
particular value. Simlarly, when values are expressed as approxi nations,
by use of the antecedent "about,” it will be wunderstood that the particul ar
val ue fornms another enbodinent. It will be further understood that the
endpoi nt sq40f each of the ranges are 5 significant both in relation to the
ot her endpoi nt, and i ndependently of the other endpoint. "Optional" or

"optional ly" nmeans that DEPAREBD DRESCRIPTIONOF THE INENTION circunst ance
may or may not occur, and that the description includes instances where
said event or circunstance occurs and instances where 10 it does not. For

exanpl e, the phrase 1103} |YeRfSH ffhy BEARSelsRHd Mdfe readily by
reference to the following detailed description of preferred embodiments
15 of the invention and the Examples inc uded herein and to the Figures
and their previous and following description.

Before the present compounds, compositions, articles, devices,
and/or methods are disclosed and described, it is to be understood that
this invention is not limited to specific synthetic methods, specific

20 pracesses, or to particular apparatuses, as such may, of course, vary. It
is also to be understood that the terminology used herein is for the
purpose of describing particular embcdiments only and is not intended to
be limiting.

In this specification and in the claims, which follow, reference will

25 be made to a number of terms which shall be defined to have the
foliowing meanings:

As used in the specification and the appended claims, the
singular forms "a," "an” and "the" inciude plural referents unless the
context clearly dictates otherwise. Thus, for example, reference to a

30 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



material may or may not be heated and that such phrase includes both heated
and unheated processes. Notw thstanding that the nunerical ranges and
paranmeters setting forth the broad scope of the invention are

approxi mations, the nunerical values set forth in the specific exanples 15
are reported as precisely as possible. An§ nunerical val ue, however,

I nherently contains certain errors necessdarily resulting fromthe standard
deviation found in their respective testng neasurenents. The ranges stated

in this disclos t.h ' re_jint tQ. i e entire range
specifically angﬁﬁ/gﬁpﬂgﬁlﬁ&P%LBQ%B%}F?F% %@@%ﬂyzghgﬁgﬁpﬂ%&é% range stated
to be 0 to 10 igxprabesgiad abgr@idimeti@xw, B Wsebbine driebsicnt bebyeenit Qilpps 10
such as, for example 1, 2 , 4, etc., all fractional nunbers between 0 and

10 for exanpl e Understoagl that te, pagtiaular valsedormaaaothes eathastinens & wilid 10.

exanpl o, v SRR BRE WA G anaBRIT, LB oL BBRORY A el Lde and
di scl ose Q5 andsighifiay Al RRRTNASEHES to R dthap 2RdpoiB andNAdéfemyshtRcs bons. In

an enbodi nent of "the invention, a post catalyst renoval <conposition 200 is
optional | y contthetabengndpaint. enri chnent feed 220 in an enrichnent zone 210.

A slurry conposjA.i 0. Q L] 30 Lt 60 | ed
car boxyl i o aci d GipeLiar BREaINameaEdna! e diriete R tBsLE e Ron 30 can
be made in any GOAMEMAERGE maY GHGRES nkNEMELr Bnd MSatant deQErPHEH eEs2

carboxylic acid conposition. “The slurry conposition 70 or crystallized
sl urry conposi tinsiantes wihera Gaiccensind dr chchimsidrios eroiuds sodrstanceswhaee or

d |i. i d | ti 30 s t . o d
B e
devatered _cakemggimtidyl Gma0hot FEmeBIAIBhS tnARicHpHiash fc\ild Batra post.

cat al yst renoval conposi'tion IS provi | in Figures 1A & B. Step (a) in
Fi gure | A conprheated exddinheatedprogesses.i Notrathstanmting thia the nameriaahr y

A R e IR s M T W A T eI LN O
one solvent, angh@bxineRRinsOhe Mmthatidd values set forth in the specific examples
15 are reported as precisely as possible. Any numerical value, however,
inherently contains certain errors necessarily resulting from the standard
deviation found in their respective test:ng measurements.

The ranges stated in this disclosure and the claims are intended
to include the entire range specifically and not just the endpoint(s). For

20 example, a range stated to be 0 to 10 is intended to disclose all whole
numbers between 0 and 10 such as, for example 1, 2, 3, 4, etc., all
fractional numbers between 0 and 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 examyp:le, “C4 to Cs hydrocarbons”, is

25 intended to specifically include and disclose C4 and Cs hydrocarbons as
well as C;, C3, and C4 hydrocarbons.

In an embediment 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

30 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



10 One enbodi nent of the present invention concerns the |iquid- phase
parti al oxidation of an oxidi zabl e conpound. Such oxidation is preferably
carried out in the liquid phase of a nmulti-phase reaction nmedium contai ned
in an agitated reactor or reactors. Suitable agitated reactors include, for
exanpl e, bubbl e-agitated reactors (e.g., ﬁybble 15 colum reactors) and
mechani cally agitated reactors (e.g., contlinuous stirred tank reactors).
The |i qui d-phase oxidation is preferably carried out in a bubble col um

reactor.  As used ey Ehox REadi8 ABmBMA e FOLNENSasbOi Sha | denote a

reactor for faci em ca Ions 'n a nmu eactlon 20

nedi um wher ei mommcbaﬁomaowtﬂdmesum@qwmymgbwm podace\d d@@ld parboylity by
the upward novenent of gas bubbl es through the reaction nedi um used

herein, the terafid ggmpasition 280 an an gercheas ¢riPrositiesi2dta® dewetarae reaction

T or Ly RS 68T ER BRI S REEE EaRichE b 25 50

percent. HBe oXjathigsiretcanbompasibion 200tis lpmm@d«m Pipirés 1heg@®. st ock 10
preferably conprises at |east one hydrocar byI)@igr oup. Morre preferably, the
1

oxi di zabl e conpound $tep4a) arfogute tAcommsised oxslizing amar@npat&f@egstqak t he

Pycr ocar byl o1 oo PapaR BK8aRb 2ol ZBRHAE nt bnsdy e el aJERBIET oy oroup or

at |east one atdommhdiﬁs@rmé amrasticfeedbRRR (OBEMPBFisas BEldagabREXYl i ¢ acid
function (-COON). Even nore preferably, the oxidizable conmpound is an

aromatic conpowxitizable cempound, shisasbere sebk:aphandhgtdeasians tatghystp or at

| east one, attached ubstltut ed Qcar royp with eac tta hed group
conprising from 1 t@ epbogine Btt%ﬂb %jé/ t"%fefnq‘%@rcé)nﬁf’@qsé&‘fg' t he

oxi di zabl e conppiad pdrfialdXicRtiRMES h @ﬂaﬁaumcbdrﬁycmd esaeh bx.daw@maét ached
groups wth each 5 attached group conprising exactly on=! carbon atom and

consi sting of pretengily gagigssouina/tbe liguidghasetafda meithphasg l‘&ﬁﬁtloalnd/ or at nost
one oot DORYL | B8l S Y S Sl FRL Bt Y sl e cab i °
reactors include, for example, bubble-zgitated reactors (e.g., bubble
15 column reactors) and mechanically agitated reactors (e.g., continuous
stirred tank reactors). The liquid-phase oxidation is preferably carried
out in a bubble column reactor.
As used herein, the term “bubble column reactor” shall denote a
reactor for facilitating chemical reactions in a multi-phase reaction
20 medium, wherein agitation of the react:on medium is provided primarily
by the 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
25 50 percent.

The oxidizable compound present in the aromatic feed stock 10
preferably comprises at least one hydrocarby! group. More preferably,
the oxidizable compound is an aromatic compound. Still more
preferably, the oxidizable compound is an aromatic compound with at

30 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



t ol ual dehyde, para-toluic acid, neta-toluic acid, and/or acetal dehyde. 10
Most preferably, the oxidizable conpound is para-xylene. A "hydrocarbyl
group”, as defined herein, is at |east one carbon atomthat is bonded only
to hydrogen atons or to other carbon atonms. A "substituted hydrocar byl
group”, as defined herein, is at |east onglcarbon atom bonded to at | east
one heteroatomand to at | east one hydrogen 15 atom "Heteroatons", as
defined herein, are all atons other than carbon and hydrogen atons.

"Aromati ¢ conDoundSne B8adRl RGHORERS) Brous"HTINIESE GHL AHQIRI] ¢ T1 N0,

preferably having at Teas even nore préeferably having only

carbon at ons assytsstitutetl Hylieodairing .groG wtithild e heattaghlegisgrolip Siwefipriwimgriroie i ngs
i nclude, but are not limted to, 20 benzene, biphenyl, terphenyl,
napht hal ene, and!®PKEFDARARENS bXbatill Mese Arafpwbiv.ithe oxidizablegpmpauedexanpl es

of the oxidi Za%%ncmfegﬁirﬂﬁémgﬂibﬁg?%%@ Wgﬁggﬁécggg@ Sg%a E|8111kanes,

branched al kanes, ¢ anes, €nes, énes, and

cyclic al kenes)attadhephgroup cahselsjriteex2dly(@:gearbaneftandeity densisting of
pr opi onal dehyde, isobutyral dehyde, and n- butyral dehyde); aliphatic al cohols
(e.g., ethanol , MeduphoEpmsAnd/at suhwibaed methybarosps|andieriat sesientol ) ;

al i phatic keton Yoy I y ; , t.hyl , di et hyl
ket one, and iso(garﬁ—gég)ﬂ%nae 'ﬂ?[ﬁhﬂe%\é%'igl'?Qﬁr%%é%%kagerg‘ttgésc’i@.&%],g met hyl
formate, methylcafipb@icis sarawylsHe, anstaatyidrie, Marahellbkiepydexmaes, peraci ds,
and hydr oper oxi des éﬁ%g., t-butyl C‘ir'lf?/droperoxi de, peracetic acid, and
di-t-butyl hydrieptidshye) pam-tolingacy, resladeluieiacid BRdigr aeptaldelydenr e

(o 0. al i Pnat1 HoRERERTHEL M AAbleARE comBETE | PardialEl e ognent s of

hydrocar bons, al dehyalesydrata@ybhoup” ked aefrsad B, Ss aPRIzBX bAETarlpe aci ds,
and/ or hydroperoxides in conbination with sodium brom ne, cobalt,

manganese, and aPptihiat imyonded.enly adydmasariomsmgsto HRPhEARPBIAOMSA G,
ey 1 o PGB Bh RG] A et o B 2o
gl- IOF ?Eg'rrg?gzeneatorrﬂl@@m id S8ZSshe Rétefoatyreasd taTat IRaxy b8 BydRigeho- Xyl ene,
15 atom. “Heteroatoms”, as defined herein, are all atoms other than carbon
and hydrogen atoms. "Aromatic compounds", as defined herein,
comprise an aromatic ring, preferably having at least 6 carbon atoms,
even more preferably having only carbon atoms as part of the ring.
Suitable examples of such aromatic rings include, but are not limited to,
20 benzene, biphenyl, terpheny!, naphthalene, and other carbon-based

fused aromatic rings.

Suitable examples of the oxidizable compound include aliphatic
hydrocarbons (e.g., alkanes, branched alkanes, cyclic alkanes, aliphatic
alkenes, branched alkenes, and cyclic alkenes); aliphatic aldehydes

25 (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, ethyt methyl ketone, diethyl ketone, and isopropyl methyl
ketone); aliphatic esters (e.g., methyl formate, methyl acetate, ethyl

30 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



of trinethyl benzenes, all isoners of tet:ranethyl benzenes, 10

pent anmet hyl benzene, hexanet hyl benzene, all isoners of ethyl- nethyl benzenes,
all isomers of diethyl benzenes, all isoners of ethyl- dinmethyl benzenes,
all isonmers of dinethylnaphthal enes, all isonmers of ethyl-nethyl
napht hal enes, all isomers of diethyl napht flenes, all isoners of

di net hyl bi phenyls, all isoners of ethyl- hyl bi phenyl s, and 15 all isoners

of diethyl bi phenyls, stil bene and with one or nore attached hydrocar byl

groups, fluoren n ' th tach droca [ )

ant hracene and %‘%ﬁg%\ﬁf Sot Eﬁnq ﬁlfpg@ﬁl?ﬁm%“&@]ﬁ cothiy rlgng

di phenyl et hane @ﬁ@omﬁdrewa@emarr@é ht@@h%r@daib@ﬁélréwéhwéwmaoholsyarI ous
benzene rings, naphthal ene r ngs, Dbiphenyls, t er phenyl's, and 20 ot her

aromatic gr oupskwﬁﬂﬁs eRiers: patpides, pecacids, W@dwdﬁype@xmmsm and/ or one or

atoms. (e o« pronapReuBf et i BrorERR) b dndhoiase pBTuBongr P

di met hyl phgnol syardds hépEReSiIrYs, ﬂaphméq&rﬁe nr@@sﬂhé@wﬁ%rph@hp@r and! | isoners
of bronophenol s, brompbenzene,” all isoners o br onot ol uenés’ i ncl udi ng

al pha- br onot ol uether athmakisrgtnspsevith oneioaimorsratiaichae atmcanhyl giblps somer s of

b bi ph I b ht hal henyl
Ler phonyl 5. antlest a0 RO Ge e s SORIP DRSO B TRIPBV BB hy clr bcar by!

groups and/ or_OpédintylBBh e IRAFRSJIRL H2hoheaBRhakyRIR & ttached
substituted 30 hyl%{no%arbyl gtrp?;‘ﬁps9 e.g., bégzaedehydé(y al | |s|§66r;]rﬁe§rssaof

br onobenzal dehydfdﬂm&ﬂhylbelsz&rmssatbisdmemofattwalmemwmmnyzdes including all
i somers of alpha ual deh des i somers, of hydr.o enzal dehydes,
all isonef® o FB‘?'% %‘8&’ 5?‘3@?%4@9"‘9“@ ﬁ%'sqr%‘?ﬁs/r‘é? %‘H benzene

di car boxal dehydﬁ%thy%énieﬁ@@%lﬁs@f‘né?g'&?%T@hylhéh gﬂ'ns‘i'ﬁﬁé(r%eﬂe byl-

par a- t ol ual dehyde, “net a-t ol ual dehyde, ortho- tol ual dehyde, | Soners of
t ol uene d, car bod(lmaﬂbyibelwnesl bl isonerssofafimethyinepidhalenesrdibisahgetiplies, al |

e o oo el RSB RRRE RS, B RGBS o ] benzene
| somer ﬁyﬂ)eﬁlzgﬁgam&@afcsmethwsrp’mﬁrsb% NApb G Bthltheth§BiBhenyd, and

15 all isomers of diethylbiphenyls, stilberie and with one or more attached
hydrocarbyl groups, fluorene and with one or more attached hydrocarbyl
groups, anthracene and with one or more attached hydrocarby! groups,
and diphenylethane and with one or more attached hydrocarbyl groups);
various benzene rings, naphthalene rings, biphenyls, terphenyls, and

20 other aromatic groups with one or mcre attached hydrocarbyl groups
and/or one or more attached heteroatoms, which may connect to other
atoms or groups of atoms (e.g., phencl, all isomers of methylphenals, all
isomers of dimethylphenols, all isomers of naphthols, benzyl methyl
ether, all isomers of bromophenols, bromobenzene, all isomers of

25 bromotoluenes including alpha-bromotoluene, dibromobenzene, cobalt
naphthenate, and all isomers of bromobiphenyls}; various benzene
rings, naphthalene rings, biphenyls, terphenyts, 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

30 hydrocarbyl groups {(e.g., benzaldehyde, all isomers of
bromobenzaldehydes, all isomers of brominated tolualdehydes including
all isomers of alpha-bromotoiualdehydes, all isomers of

hydroxybenzaldehydes, all isomers of bromo-hydroxybenzaldehydes, all



tricarboxal dehydes, all isomers of ethyltolual dehydes, all isonmers of
tri met hyl benzene di carboxal dehydes, tetranethyl benzene 10 di car boxal dehyde,

hydr oxynet hyl - benzene, all isomers of hydroxynethyl-toluenes, all isoners
o* hydroxynet hyl - br onot ol uenes, all isoners of

hydr oxynet hyl - t ol ual deni ydes, all isoners

hydr oxynmet hyl - br onot ol uai dehydes, benzyl ﬁgdroperoxide, benzoyl
hydr oper oxi de, all isoners of tolyl methyl- hydroperoxides and all 15

i somers of nmeth h h des variou benzene rings,

napht hal enes I’Iﬁ&ﬁ]e?%%k)ﬁgﬁ%?%e d&%&pﬂ%ﬁiﬁ@d% @Pmﬁfs ﬁﬂ??% groups wth
one or nore attgRaasheflanided, gaupiialdehrrl acbigiouBRicREaBi BEhohydr ocar byl
groups and/or attached het'er oat ons and/ or  substi t ut ed hydrocar byl groups

and/ or car boxy! falualéehiyds, @llisomary ofrtopenexd cabioyaldehydes @il I(serr@rs obenzoi ¢

acid, para-tol u aC| ort tolu acid soners of
et hyI benzoi c ac &'Fafbsodﬁ%#egw@?spg'ﬁwﬁb‘%n EF%UG%% @c W*"’I@M‘E’é' of
but yl benzokc aCbﬂjﬁeon%r!sdf%!ﬂﬁ@t’h%lt@nz@ﬁé@(&é?@@%éwéh R Qﬁwscﬁhére gomers of
di et hyl benzoi ¢ acids, all isoners of ethyl nethylben20|c acids, all isoners

of trimethyl bendm&ihﬂbedsen@trlcarmmdmmes olf lspmeramét:lhyetmmzenam ds,
pent anmet hyl benzpi.c a S rs of et h zoic acids, all isoners
of benzene di cafeé&chqOe(a'@ayﬂﬁs %resopg%ﬁg 'rﬂ?%%&?f'éﬁﬁ €tricarboxylic acids,
al'l isoners of _Mah@%% A ﬁéh#é?éb'f'eﬂwy%lu&%erg’d tﬁﬂ’ nSerdfof

dinethylbenzene di carboxylic acid | sonmers benzene
tricarboxylic atrimﬁhylhbhzéme dmm)faldﬁhytdleerrmﬂmnz&ihylbenzm;e all isoners of

di b b f.b t ol d | udi
al pha br oflgt IoICu aizepaBenyey VTR RUPTABP- o 13 Somersobi  hydr oxybenzol o
acid isomers, Mbﬁﬂﬂ? h)- Rﬁlueﬁéfsdfa%wﬁbﬁyygf@%?@rﬁe@ fométdiugrRire’ s of

hydroxytol uic ac | soners r urc acids, all
i somers of hydra&;smmdnsba‘hbdmgn*zetlui;vldalulahjquydesaaﬂ idemens Iof i soners of

"Lomer & of hyar BRREARSTY-BrSmBloUARR e, et d Ry K BeoboedBoxy
TR oy 55 dSpRTRLS o i b IR RcspshRg ol ocid
hydr oper otgnet higbmers of methyiphenol methyl- hydroperoxides); various benzene rings,
naphthalenes rings, biphenyls, terphenyls, and other aromatic groups
with one or more attached selected groups, selected groups meaning
hydrocarbyl groups and/or attached heteroatoms and/or substituted
hydrocarbyl groups and/or carboxylic acid groups and/or peroxy acid
20 groups (e.g., benzoic acid, para-toluic acid, meta-toluic acid, ortho-toluic
acid, all isomers of ethylbenzoic acids, all isomers of propylbenzoic
acids, all isomers of butylbenzoic acids, all isomers of pentylbenzoic
acids, all isomers of dimethylbenzoic acids, all isomers of
ethylmethylbenzoic acids, all isomers of trimethylbenzoic acids, all
25 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 tricarboxylic acids, all
30 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



hydr oxybenzoic acid isoners, all isonmers of hydroperoxycarbonyl - benzoic
acids, all isoners of hydroperoxycarbonyl-toluenes, all isoners of

met hyl bi phenyl carboxylic acids, all isoners of dinethylbiphenyl 10
carboxylic acids, all isoners of methyl oi phenyl dicarboxylic acids, al

I somers of bi phenyl tricarboxylic acids, 3hl i somers of stilbene with one or
nore attached sel ected groups, all isonmers of fluorenone with one or nore
attached sel ected groups, all isomers of naphthalene with one or nore

2t 1ached sl oot i B Ry RETBlondioic 8RS " s lseB e of ety BB e with

one or nore att aehesheQicari®edlioaoidss all istthéYsast iyl X brathbbe S2HTE aRid,

ant hraqui none with one or nore attached selected groups, all isoners of
di pheryl et hane wilti$progrs fhyeieme/brametaliie @ciis, @l isameisaafgydroxmellr nari n,
and all isomers of 20 benzocourparin wt 1€..0r,_ nor tt.ached. sel ect ed
aroups) . 1t ShobremBRetRIE AR oA elhete ot B hefaleiM RS sButs:

the liqui dﬁphas%)fﬂ%@?bdizmeqr&%éh%e@, SEBBhAGE M, Al iSdRefy ofrore di fferent
oxi di zabl e chemi cals. These two Oor nore different chem cal materi als can be

fed co-mngl ed hydraperayonsthylebénzsisacdk, albisomearapf bydperexyrsetbat-at el y in
multiple feed streans, For. exanple, an . aromatic,feed stock, conprising

par a- xyl ene, HE%XSWVQ?\%Z,O'%QP@[T'E%W@Q’cf’é'H?%‘Iarﬁ)glfr%YCEP_B?" é’cﬁ'aoﬁ‘,%anq

acet al dehyde nayeRgnit @@idsOall 'fé?)rﬁ&%Cdf(?{deéﬁﬁeréxﬁdd?gbﬁyllt?iu%hesOéll [BelmdrRl e

separate inlets. The solvent present in the aromatic feed stock 10
preferably 30 obmethdkighanylasirboxydinpeids,aliasamearsveftdmettoyiipiphenyl. | n an

nmbodi t, of the i ti.gn, th | t i f bl t inth
romat i ¢ Medst GRIPORIGRideBhBemaral BiethAoPRenyHige boRYIG BFaLalt 60 o
about 98 wei Gt iRASERF bighRngl PSS Keldh, BIRorASHDIRHILEERAYEHS ofS 80

to about 96 wei ght perce nost “preferably in the range o rom 85 to
94 wei ght per cemare Hitached delectszboreupspall tshenerslof @norénonepwith enaldry an

Tor e pr of or abl y T ZHBEREA PEIREIEA OB, &) (PR Of (BN HRIGNEB FBBht of 1 he
sol vent is acet pfyre ¥ftabnesBlcttcPhrbuptNBedS !, Qi isomers of benzil with one or
15 more attached selected groups, benzophenone, all isomers of
benzophenone with one or more attached selected groups,
anthraquinone, all isomers of anthraguinone with one or more attached
selected groups, all isomers of dipherylethane with one or more
attached selected groups, benzocoumarin, and all isomers of
20 benzocoumarin with one or more attached selected groups).

It should be understood that the oxidizable compound present in
the liquid-phase feed may comprise & combination of two or more
different oxidizable chemicals. These two or more different chemical
materials can be fed co-mingied in the aromatic feedstock 10 or may be

25 fed separately in muttiple 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



conponent nmakes up at |east about 75 weight percent of the solvent, nore
preferably at |east about 80 wei ght percent of the solvent, and nost
preferably 85 to 98 wei ght percent of the solvent, with the bal ance being
water. 10 Suitable solvents include, but are not limted to, aliphatic nono-
carboxylic acids, preferably containing 2 to 6 carbon atons, or benzoic

acid and m xtures thereof and m xtures of §hese conpounds with water. The
catal yst system present in the aronmatic fbed stock 10 is preferably a
honbgeneous, |iquid-phase catal yst system capable of 15 pronoting oxidation

(i ncl udi ng partsglto axb st wegghggef&%tOﬁémghﬁfgg@f@%etggggioﬁ%w abl y,

the catal yst system conprise east one on netal.

Still nore pref@habby wdidgtet partént: Vileeatid dorgrsiant oftheesallestdspri ses cobal t.
Even nore preferably, the catalyst system c,ongri ses cobalt and brom ne.
Mbst pr ef er abl yPreferablyamerganiolowspeleswaionpishs monseamioxylie asit iavingnd
manganese. Wien, ( ' ' st |1 el rred
for the am)unt1 ??@%é%%@)rﬁégﬁgﬁ% p'ileﬁe%aﬁ)@ %‘;&éﬁd&(%ff%toﬁiséd@ o%:ﬁ'te{%'%tb@r’gﬁgsuch

that the ce®ncenggidicoaipopbntobetsdiverithe abetivacidpraskrablyt fe agaction  nmedium
in the primary oxidation zone 20 is maintained in the range of 25 from about

300 to about 6,¢cwUoPpeentM@kas wp et least Bhowlel ‘gweight pergent ebthe spivenbrably in

the range of fr 0t , . t e ably in the
range of from 1&%%93&@?)&@ Igﬁ%éﬁ%ﬂﬁWé:eﬁggﬁhgg%%fgﬁtngﬁﬁe cat al yst
system it is pmebepicfistabRss REOSWRIGHt pepeiticith@8oNERE &lth The BAlBnas omati c
feedstock to be such that "'the 30 concentration of bromne in the liquid

phase of the reb@ihgav@teiediumis maintained in the range of from about 300
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for the anount of nanganese present in the aromatic feedstock 10 to be such
that the concerg¢idisindmisturesitieiaeband mixtueey obibiege shapouadstwith watern i on

medi umis maintai nedTri\encétgﬁ/s{ g{/]sqgmoﬂc)refsreﬂmnalﬁglétror%%tiE:?egé) gf“c')tckll’oo 1%0

preferably a homogeneous, liquid-phase catalyst system capable of

15 promoting oxidation (including partial oxidation) of the oxidizable
compound. More preferably, the catalyst system comprises at least one
multi-valent transition metal. Still more preferably, the multi-valent
transition metal comprises cobait. Even more preferably, the catalyst
systemn comprises cobalt and bromine. Most preferably, the catalyst

20 system comprises cobalt, bromine, and manganese.

When cobalt is present in the catalyst system, it is preferred for
the amount of cobalt present 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

25 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

30 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 200 to 3,000 ppmw. When



5 ppnmw, nore preferably in the range o= from about 40 to about 500 ppmw,
nost preferably in the range of from50 to 200 ppmw. The concentrations of
the cobalt, brom ne, and/or nmanganese in the liquid phase of the reaction
medi um provi ded above, are expressed on a tine-averaged and

vol unme- aver aged basis. As used herein, the. 10 term"tinme-averaged" shall
denote an average of at least 10 neasurenents taken over a continuous 100
second period of tinme. As used herein, the term"vol une-averaged" shall

denot e an aver ageghnal id &8sty 0 (RS RIROL S AKRTbrBlerttl {21

3-di nensi onal spacrng ghout 'a cer vol'une e weight ratio of

cobalt to brom amo(fboBhangaddeepeatat insthe Bysatinfeadstocki¢edo betsuchhe
primary oxidation zone 20 is preferably in the range of from about 0.25:1
to about 4 1, nibeéths eanceabrpiion gf Mangangge invthe liGudphpsaof thereagtionabout
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rati o of cobalt to nganese cat I'nt r oduced

into the phi maryprdwi, dire Qhefeedlsty ADtHesrangeas-gfcab lapolindo e abanoso®f from about
0.3:1 to about 40:1, nore preferably in the range of fromabout 5:1 to

about 30:1, andPRd¥t Mast erefeeadly in thetraage ahderoblite @gR0TPMWL 0 25: 1. The
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acid, para-toluic acid, para- toluic aldehyde, alpha bronpo para-toluic acid,
i sopht hal i ¢ aci@n agtmeraveraged @Ang valuimeegvaraged Rapig, Aoused bataindde and/ or

or 1 on ol oxi B B adt ey itis BRCletads BERURES LGS conposi thon 30
ina liquid dimphagemmis ke derizocdmintions S0 secopameiid dfaimdO0Asl7 A
crude carboxylic acid conposition 30 conprises at |east one carboxylic acid,

at | east one catsgd/fRercimthe teget “velume@verged” shall genpteaan averageost atat i on
byproduct 2t | siy o Aitkshlnciie Ao PURE DURIAGHHE ShdlngO O atior

throughout a certain volume.

15 The weight ratio of cobalt to bromine (Co:Br}) in the catalyst
systemn introduced into the primary oxidation zone 20 is preferably in the
range of from about 0.25:1 to about 4 1, more preferably in the range of
from about 0.5:1 to about 3:1, and most preferably in the range of from
0.75:1 to 2:1. The weight ratio of cobalt to manganese (Co:Mn) in the

20 catalyst system introduced into the primary oxidation zone 20 is
preferably in the range of from about 0.3:1 to about 40:1, more
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

25 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.

30 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.



5 follow ng classes of conpounds and tneir isoners: carboxylic acids,

al dehydes, hydroxyal dehydes, carboxval dehydes, ketones, al cohols, and
hydrocarbons. In the case of oxidation of p-xylene, oxidation by- products
typically conprise at |east one of the foll owi ng conpounds:

4- car boxybenzal dehyde, p-toluic acid, p-tg&ualdehyde, | sophthalic acid, 10
phthalic acid, benzoic acid, trinellitic acid, 4,4'-dicarboxybi phenyl, 2, 6-
and 2, 7- di carboxyfl uorenone, 2, 6-dicarboxyant hraqui none,

aia, par oxyhenz OPREAGHE catbokyid hER' ANHRRYFRY copfitted MO e L0 1L

acid. The solvent typically conprises acetic acid, n béany  sol vent

that has been pcarboayid gcidesitleastashe dftallise atiembt oberdodvent] anaat thasonposi ti on
30 is produced b%egoxi dizing in a Eri mary oxi dation zone 20 an aromatic feed

stock 10. In_ ofid® EXsGHPRBNPIOGUsE ableahR iPOTiXbESWRIER are Wisevaeda line
par axyl ene. TheﬁOPbMt@gi’%){p‘?@tﬁd(ﬁQ W%Qn%%'ﬁ'?@%\g é@%ﬁs@éné 8?2&0{{?'21? é@é;' dat i on

reactor. The crude car I C acli conpri se t one
carboxylichs 20 fatibding tlasseseofomshpeunidsoand beeit Byl aarbbigicadidat i on
reactor can be operated at terg)eratures bet ween about 110C to about 200C,
anot her range dlédehydendydemyatdehydes: carhpyyaldatmtes, kgisnes pleohplse

oxi di zabl e Compoupdlcliis. ar AL & Lesshagt 1 |5 BALaLER, pond the 25

carboxylic acid produced 1sterepht i C aci t he

i nvention, the produetstypiailatboprize ae ekt opamsTitse folld ebepeRhdsn.
Car boxylic acids include aromatic carboxylic acids produced via controlled

OXi gat i on 011: artsAgmveenzadeR e PoﬁOlléﬁ@C&farPo@Jd-jﬂmi@)ﬁlﬁ, isopstaliccreidby t he
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attached to a capbend® prditddoxiBudranbne] 2 cadicaberpdntiraduitond)r ef er ably
havi ng at | east 6 carbon atons, even nore preferably having only carbon

atoms. Sui t abl edxdiearaxybenzepiienoge, 4rdorigaroxyhipienyhansie;bremo-pr e not
Lo, OeRIEaelh PRt SRR b B SERE AEp BUEG AL BBy o
i nclude, but arsolv@it thatthaLlBed®previously mentoned.

15 The crude carboxylic acid composition 30 is produced by
oxidizing in a primary oxidation zone 20 an aromatic feed stock 10. In
one embodiment, the aromatic feedstock 10 comprises paraxylene. The
primary oxidation zone 20 comprises at least one oxidation reactor. The
crude carboxylic acid composition 30 comprises at least one carboxylic

20 acid.

In an embodiment of the invention, the oxidation reactor 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 inciude 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



terephthalic acid, benzoic acid, p-toluic;, phthalic acid, isophthalic acid,
5 trinellitic acid, naphthal ene dicarboxyiic acid, and 2, 5-di phenyl -
terephthalic acid. Crude terephthalic acid slurry is conventionally produced
via the liquid phase oxidation of paraxylene in the presence of suitable
oxi dation catalyst. In another enbodi nentgof the invention, suitable
catalysts 10 include, but are not I[imted to, cobalt, manganese and brom ne
conpounds, which are soluble in the selected solvent. The crude carboxylic

aci d conposi ti onrdMafi@nAYS inchitd, DuPBtd ABBIMYed ¢ bdn@ehs! b@ﬂbﬁg@! spl acenent
zone 40 capable of renmoving a portion of the Iiquid contained in the crude

car boxyl i ¢ aci dterphpogi naphtha@neoapd otherecarsondbased fused amrpatid tings i n
conduit 70. In enbodinments .of the. inventi.qn, rtion ns at | east 5% by
weight -1 the EXGUINES 8 Sulblegoropyitataincude gt sERrOLTiRE Prvent i on.
portion neans a Aalid @2 big i Th- > bRk i ddy anot her
enbodi nent of t%egb?n\ﬁ;{gr{%i%g?ﬁ?!ﬁgﬂgég?ﬁc B(ﬁptr@elgﬁ'sﬂ)@ﬁ d Kggdsnta ff‘é@(?i Er;/%il\%/e%dg?]t of the
liquid is Benovéimellitic anidt haphthalemedidanberyioacid hand 8yediphemyl-a porti on
means at | east 25% Ee;@nel ght of the liquid is renoved. In another

enbodi ment of tH&eP £PBW: a portion neans at |east 35% by weight of the

liquid is renoved. | ' f i | | ONn nmeans
at | east 45% by wei g%r@%‘?ié}te Rgth?pggleigfg?g@gﬁ%@%dupﬁs%gﬁy&&g%@)m%m of
the invention, &Aquidmhase ddatears! paratyderse irbhs freserce bf soitabléexidagond i s
renoved. In another  enbodinment of the jnvention, a portion neans at |east
65% by wei ght oFaiabYst: {1 guPHET EMBoRVERt Ofthe mien. SHERRIPRAAVEP ¢ he

| nvent i on403_PORlhb, bEPARSNAHIhERS lo, E8BARYmARbERLsOhnd Bfohifl d 1 s T emoved.

I n anot her  enb ment o e Invention, a portion neans at [east 85% by
wei ght of 30 t heommipgunds,iwhickme ediublainathetdstectedisobienent of the invention,

N Guid 0's removed 186 O FERGWIC BRI SOBBIRS Broanin 308 ePesal oduce o
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liquid contained in the crude carboxylic acid composition 30 to produce

15 the slurry compasition in conduit 70. In embodiments of the invention, a
portion means at least 5% by weight of the liquid is removed. In another
embodiment of the invention, a portion means at least 10% by weight of
the liquid is removed. In another embodiment of the invention, a portion
means at least 15% by weight of the liquid is removed. In another

20 embodiment of the invention, a portion means at least 25% by weight of
the liquid is removed. in another embodiment of the invention, a portion
means at least 35% by weight of the liquid is removed. In another
embodiment of the invention, a portion means at least 45% by weight of
the liguid is removed. In another embodiment of the invention, a portion

25 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 liguid 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

30 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.



liquid separator that is selected fromthe group consisting of a decanter 5.
centrifuge, disk stack centrifuge, vacuumbelt filter, rotary vacuumfilter
rotary pressure filter, perforated basket centrifuge and the like. The

crude carboxylic acid conposition in conduit 30 is fed to the liquid

di spl acenment zone 40 conprising at |east qge solid-liquid separator. In an
enbodi nent of the invention, the solid-liquid separator can be 10 operated
at tenperatures between about 5C to about 200C. In yet another range, the

sol i d-liquid separat gheGamhdia) 8P8HaHRMH éfftﬁglhab% pr%aﬁcé@ Aoyt 170C. In yet

anot her range, the solid-liquid separator can operated from about 140C
to about 170C. Theposition- lmcquduntTQeqmr@aa@cmanhaheddpeaaymms Krayesir es up
to 200 psig.

h | d b
operated at preﬁ%?@s Hbﬁ%@gjﬁeran '§8 éﬁbelrgg %g{qt 50 arator ﬁ‘ﬁu‘n ©

solid-liquid senamatsy ardtok h%t'lé, Qé!b@ted%&rﬁ'tﬁé@'ﬁ@ﬁﬁ cél%lﬁlr{’gj)oﬁﬁlﬂe%n%?er at ed
in continuous or batch node, although it wll" be apprecitated that for

commer ci al Spr oceeskifyge, ltkisk stanhcautﬂﬁsgem@euum peltfiken entan2eachyofiteon of t he
oxi dation byproducts are di aced fro id di acene zone 40 in
ot her 1§ gaor iAW RIESRHI Py Pel Tl Beskat petiiiton fBANRIRE. dhe e

invention, addi ghpRAtarbekyRMcid %oﬁ%s i%ntlﬁ?'ohHGIt"Bé is PRI HMeBMRIG Zone 40 via

line 50 to reslurry the crude carboxylic acid conposition 30 and forma
slurry conposit dmwlaz@melmaomttﬂbcompqmog ab (e ons swlidAiduidweeparator ilgui d
di spl acenent zone 40, v a solve ically acetic

60. t, t
acid, catalyst, aar?dﬂ%?d'mé‘éf’?ﬁ}?emgg“ d %L’%@@BM&&@P@Q of ?ﬂé t her |iquor
in line 6Qgmay ‘6 bRfitd P‘Pte?ﬁﬁ'ératté)reé beRl OGP 8B fi05° C,ngp%@tﬁt'm bm)l'r'l))lét' es from

oxi dati on soI ven via ['tnes not shown or recycled to the catalyst system

via lines not shnather Gregeldhé soliaHiquid deparatopuan tbe opsrateal frbmabdute ot her
Ilquor 60 commnl used in the chem cal processing industry is to draw out

or "purge" somegopﬁft@ PBAULT7Q%e Ineysi@netharrange, thegakidiliapid sepangtorge stream
i/:tr ;s:)lrjrps)l %/r ggt ngh%g%schi)q?éma‘éom@@gy??%@a(fﬁbaﬁﬂg ﬁsd \gnﬁll?"g ?Cg%]d{e}ﬁj ggt \?al uabl e
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15 range the solid liquid separator can be operated at pressures between
about 30 psig to about 200 psig. The: solid-liquid separator in the liquid
displacement zone 40 may be operated in continuous or batch mode,
although it will be appreciated that for commercial processes, the
continuous mode is preferred.
20 A portion of the oxidation byproducts are displaced from the liquid
displacement zone 40 in a mother liquor and withdrawn via line 60. In
one embodiment of the invention, additional solvent is fed to the liquid
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 liguor 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



4,939,297 and U.S. Patent 4,356,319 herein incorporated by reference 5 to
the extent that they do not contradict statenents nade herein. In

enbodi ments of the present invention a process is described that can allow
for the controlled partitioning of at | east one selected conpound,

by- product or inpurity anmong the fiItratigB not her |iquor, wash feed, and
terephthalic acid wet crake while achieving recovery of 10 the oxidization
catal yst and oxidation reaction solvent or nedium Al so in enbodi nents of

this invention, r Fish A did :
el i nat od byt ASPoSeH o SEFRInEal REtnE) It aEa L. YphBEs BRETENts oo
with sel ected compzuods undbsirechimpumitestwhiler @cossring salubbld compersentsonmpounds

being carried o with the enriched 15 conposition 24 r . the dried

car boxyl 1 ¢ aci dEXGMREE Of GO AU BRESo 5 BSRg U Sabae tor el 1 mi nat i ng
a purge process ' n csde I &al
process. It sho&l’g b%ggéf‘ﬁ%' ngé}j{lﬁg?s?,ﬁ‘ie@] i quﬁjdmg?)@)p?ﬁ?ggn%ﬁ%eféone\%o is
optional arhd al smtheaextbat that fiegddo notcdntradis dtatemterdasnade héeimr ocess as 20
shown in Figure 2 by the dashed |ines. In another enbodi ment of the

i nvention, there are!MBMPOOHARNIS RS (he HIRSEGIVENIEB RAOCEEH & d9sUPesuch  as,
for exanple, be t ' | | : I dation
zone 80, and anté%ﬁgdré“ﬁpg’w rgpi?és%?g%%“r{%ﬁ?é@gﬁ@Hg&%%éﬁé%égh?g%gﬁcetgéeither
after the stagedompotat| by-pramet 80 impurtytamond thefitratiyis nadthez kuem zone 120.

There could be three liquid displacenment zones 40 as shown in Figure 2 or
any conbi nation%ﬁéﬁﬁg\nﬁmﬂma@h@@m@tw o watpReiewnggereyamsl
oxi di zi ng fghe skpl gYisz%HBH%bfdlgél affd oﬁ&atﬁ:ﬂe‘é@ﬁoﬁ%bﬁ@ﬁ’bi ey, composi tion
30 in a staged oxidation zone 80 to torma staged oxidation conposition
110. 30 I n one enbodiAhemin erhbodienems enthioimyventien stherpuyge prpeessst ¢ambg0 or  a

oxi dat i on zone. SNHIRNERASHE Kt A BasR e SN AE b9t Gt 2800
oncumen soock L TRESIAREARAI 00 iRl MRl TROAIRIYGOES LS |
106 to produce prodesgedsultd imahessm compounds being carried out with the enriched
15 composition 240 or the dried carboxylic acid composition 280, therefore
greatly reducing or eliminating a purge process. The enrichment can be
preceded by a catalyst removal process.
It should be pointed out that the liquid displacement zone 40 is
optional and also can be located in multiple locations in the process as
20 shown in Figure 2 by the dashed lines. In another embodiment of the
invention, there are more than one liquid displacement zone(s) 40 such
as, for example, between the primary oxidation zone 20 and staged
oxidation zone 80, and another liquic displacement zone 40 can be
located either after the staged oxidation zone 80 or after the
25 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.
30 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,



conposition 110. Another range is about 180C to about 280C. The staged

oxi dation zone 80 conprises at | east one staged 5 oxidation reactor vessel.
The slurry conposition 70 is fed to the staged oxidation zone 80. The term
"staged"” neans that the oxidation occurs in both the primary oxidation zone
20 di scussed previously as well as in élstaged oxi dation zone 80. For
exanpl e, the staged oxidation zone 80 can conprise staged oxidation reactor
vessels in series. 10 Wien the carboxylic acid is terephthalic acid, the

staged oxidatio th n be heated
to between abogpoﬁ%éga%ge%%Weggﬁ%&ngmiﬁggﬂgﬁd% df@”ﬁ%&m 240, or
bet ween about 14Q@idedl wioUir 18805 il Mt@e@@da@@@tsté@&ﬁomaﬁ@ﬁut 210C, and
further oxidized with air or a Source of nolecular oxygen fed 15 by line 106
to produce a st agegositiodatilorArathposingeois etbot 186°Gito abobb2B0féht of the

i nvention, oxidati On'ngn t he oxi dation zone 80 is at a hlgher

tenperature than the 2 %Re¢ ﬁx'gﬁg?%éoﬂ?ﬁﬂéﬂ/m%ﬁe&aﬁt lg@st ongn@tagBdi o enhance
th 30
e inmpurity reghyation T85ctst Fgﬁﬁcﬁlgﬁhggﬁlwﬁcé@gggﬁgn Zéﬁ% fogkd tk@s@b%@am

and 70, can be heat ed direct or steam o
indirectly by any;daﬁanszohe@ﬂnThe tetre “staged Pueiahs dlaati the dxidatios ociuag et

oxi dati on zone 0 t Iac a mechapisminvol vin ecrystal|ization or
crystal growth ?Urp’%‘?gtf%%ﬁrﬁ S@Q'Scﬂaﬁ‘?‘gpﬁﬂ u Y?Sd\yea\“@ﬁ Ecul ar
oxygen may be f%¥t’a ii’iétibn]zl%east gﬁ‘eﬁé %dt%é%@bﬁ%}u&émﬁ dn an

anount necessary to ze at t| on e partia y oxi di zed
products, such 88,cafh mﬂnma/ﬁegedmeia}ne reé(tﬁB%ssmshrpse:méml c acid in the

crude car yI|c r slurr ng tion 73 tQ t he

corr espon car bo&@" Wefi‘cé F%/ter%ﬁht%@ ligacid e@tag@ idadion; ne
4-CBA i s con 80. 30
Pref er :abl Y, a;/e g%t bc8b8 Yo k|Ba ﬁedc‘g)rggﬁt ;éééﬁggﬂ"véé%‘?%(ggg ?gﬂvéé?ﬂe

t erepht hal i ¢ acifoiutn40*€ @taig:&d 2®©Pﬁ&trlbmwzermeb80t 1@ ghtd abautt240, or
concentrations of 4-carboxybenza|dehyde and p-toluic acid in the 22

t er epht hal i ¢ acbhetwaeiakeut/@°gdetatwut 2003C dertbatwesnabous 166ty dembeat | on
processes as tNGYoIRY, Affurfher SRatizbd WY all o Y Soutee o niBsuSP Oy gar el
15 by line 106 to produce a staged oxidaiion composition 110. In an
embodiment of the invention, oxidation in the staged oxidation zone 80
is at a higher temperature than the oxidation in the primary oxidation
zone 20 to enhance the impurity removal. The staged oxidation zone 80,
as well as streams 30 and 70, can be heated directly with solvent vapor,
20 or steam, or indirectly by any means known in the art. Purification in the
staged oxidation zone 80 takes place by a mechanism involving
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
25 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.
30 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



!
reaction between terephthalic acid and ethyl ene glycol in the production of
pol yet hyl ene terephthalate (PET). 5 Inpurities in the crude carboxylic acid
conposition 30 or slurry conposition 70 go into solution as the
terephthalic acid particles are dissolved and re-crystallized in the staged
oxi dation zone 80. O fgas fromthe staged oxidation zone 80 is ,,w thdrawn
and can be fed to a recovery systen1mher3 the solvent is renoved fromthe
of fgas 10 conprising volatile organic conpgunds (VQOCs). VQCs i ncl udi ng

met hyl brom de may be treated, for exanple, by incineration in a catalytic

oxi dati on uni t. Jagnalfgas PbaRLPa DB REALASSEHRERES & hograiaagdn

oxi dati on conposit romthe stage ation zone

via line 110. 1pritesgesdp thoypidysas azpthaim&trminatoys datihg thengondensdtionr y
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oxi dati on corrpé%fi‘qtioé'rPGMGePﬁef&PE‘Ffi%'Paﬁql 28¢ ehionmelyeobinthemspdyetion
crystallized sl H‘Br@ﬂ? ' rally, the crystallization zone
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crystal liz& ion zonelrp0ritds maheeudo oddusglic acidajorhpssitiorn88 cgahgenser and
returned to the crystalllization zone 120. Optional|ly. the |iquid fromthe
condenser or v&BBWPosHEALd 99 inimsehdiop assths terephthalic 3¢d pattitles are be
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recovery syst emirohethe sthged olkidatibnizenedDigedttaingwnrarst edrl be déed ¢ Bgas
conprising VOCs nmay be treated, for exanple, by incineration in a catalytic
oxi dation unit. regvesy aydamowhers thersdvapids rameyed from thersfigrs st aged

Zone 120 40’ cosanPLEn IIEHIEGHE ituhlR (FO%)CN QG AldPLTRPIAR, ,°F

tenper at ure bet hemmideanay bkltsated, fabenamp®) Gytinciheration inrysatalyticzed sl urry
23 conposition 160, prefer_'ably to a tenperature between about 140C to
about 180C, andOKEatoRuBtte TR Gifansamay Pt grogessed Prirte thrstegsdt al | i zed

slurry conposi t ,0Rf69 chRBsitRA FIO/FLA ki oxidation zone 80 is
withdrawn via line 110.

15 Step (d) comprises optionally crystallizing the slurry composition
70 or the crude carboxylic acid composition 30 or the staged oxidation
composition 110 in a crystallization zone 120 to form a crystallized slurry
composition 160. Generally, the crystallization zone 120 comprises at
least one crystallizer. Vapor product from the crystallization zone 120

20 can be condensed in at least one condenser and returned to the
crystallization zone 120. Optionally. the liquid from the condenser 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 180°C to form a crystallized slurry



zone 120 is withdrawn via line 160. Typically, the crystallized slurry 5
conposition 160 is then fed directly to a vessel and cooled to forma cool ed
carboxylic acid conposition 170. Wien the carboxylic acid is terephthalic
acid, the cool ed carboxylc acid conposition 170 is cooled in a vessel to
typically a tenperature of about 160C or hgss, preferably to about 100C or

| ess, before being introduced into a process for 10 recovering the
terephthalic acid as a dry powder or wet cake. Step (e) conprises

optional l'y cool ipmpBfiofi’6d préferssly & Hrtébhge%ﬂféoﬁétWe% étﬁﬂ:t%OBEEtBSt aged
I conposi t

oxi dation conposition 110 or the slurry I on or the crude

car boxyl c aci dabooptd0°Q, amdIostpraferablyi stgut 260eC iGabbot 1ppIC.a cool ed
carboxylic acid conpgsition 170. 15 The crystallized slurry conposition 160
or the staged oxi dat iTBf crysiatiaed slusiy aoropesitiemad6a figm jhe: ervstallization 70 or t he

crude carboxyli hH (£QF | L] tdn | : ' : 5 and
cooled to a te%%ré?g?gr'%%ﬁ%v%Q%r@%g du?g;%lé&{ygtg%gb{s?%%%%@lg about 5C to
about 90C, 5or abonipobifiohd 68bie Wherl firCdipsctiold veddel had dpoldd 82D to form
t he cool ed carboxylic acid conmposition 170. In another enbodi ment of the

i nvention, the €pQletlHarhaxdic acis sgmpasiterilyfoVhen the cartiexyke agidds oxi dat i on

conposition 110 - I W..C I £ . l.i.c acid
conposi tion 30 Fés)rEP Ee'@%l"(s)gg'dcgho ?ﬁgégtﬁg@%gpgﬁ@ éc@ﬁ%?ée%wgé’% gﬁélépe{['ur e
rangi ng from abauies28GoltPoiainth tSAFefAUTOEMARut 1BE CRR &k, pReferl ke aci d
conposition 170. In another enbodi nent of the invention, the crystallized
slurry conposi t abautl8D°Croit lees siefgedbeiogiintabdunreddoimpa prodess fbA0 or t he
slurry conposition 7Q or tPe carboxylic acid conposjtion 30 is fed to

d
a cool i ng 1Pone TR®HVEHRC the eéﬁ&r‘tr‘é‘ﬁ%aP@n%?MP_ewpﬁﬁﬁf WgPF? about 20C to
about 120C to form _tggegﬁ)%%%@%gg?p%ysht gw goag.,ggtr%” §|Iitzé8réldr7§)' I n anot her

enbodi nent of the inv | ze conposition 160 or the
st aged oxi dat i onompositios 160 thé Gtaged tvadslianr cgmpositionittlidoor the sturrg he crude
carboxylic 24 acid c 30,is fed to g cooli n%i zo$§ﬂ165 an cool ed

, ition
Lo a i emper at uPBTPAREPREOrardhe SR CAREXHS aDe EOMRRENE PO/NARRIRG 0l od
carboxyl i ¢ aci d6A588S fdifh 4 (B0l cABBKIRT aGIBORpBon0f70. he

15 The crystallized slurry composition 160 or the staged oxidation
composition 110 or the slurry compostion 70 or the crude carboxylic
acid composition 30 is fed to a cooling zone 165 and cooled to a
temperature ranging from about 5°C 1o about 160°C, or about 5°C to
about 90°C, or about 5°C to about 1¢5°C or about 20°C to about 160°C
20 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 90°C to form
25 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
30 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



i nvention, the crystallized slurry conposition 160 or the staged oxidation 5
conposition 110 or the slurry conposition 70 or the crude carboxylic acid
conposition 30 is fed to a cooling zone 165 and cooled to a tenperature
rangi ng from about 20C to about 60C to formthe cooled carboxylic acid
conposition 170. In another enbodi ment of s4he invention, the crystallized
slurry conposition 160 or the staged oxidation 10 conposition 110 or the
slurry composition 70 or the crude carboxylic acid conposition 30 is fed to

a coolin--1 zongckbeompssiier!3eds F&d i alceBMe] 26he 865 ARdl dbidd gimpabout 20C to
about 40C to formthe cooled carboxylic acid conposition 170. |In another

enbodi nent of t hemparatuis wmging pomtamut d0°CHe aboll/80AC tasforabtheptoaded | y
renmoved fromthe crystalljzed slupr ositjon 160 or the_ , staged
oxi dati on conpoﬁfb%ﬁ"ﬁ@@'dé‘iomﬂ%s'é@%ﬂ?@@%ﬁ‘f)@&\qie %“SF‘P% e c?ude
carboxylic aci d;Gompeai i | s‘ﬁﬂﬂ}j P r 00}
car boxgl I ¢ aci d'corrpgéi ﬁegﬁy%%gi%bﬁn 0 e%@gégﬁﬁéﬂpeocﬁqﬁﬁgtéqﬁdv%ﬁtelggﬁ, a

portion carb mearoerppsii@nt11pot thessidrry sompdisitipnt 7leomthel @udé catbgatiti on can
nean at | east 5% by wei olvent is re gd. In anot her enbodi nent
H9b5 gpd

ht. of th
of the inventiof¢ C%P&'E‘H”@Qris fe acoplingzong VRO 12 the sol vent

is renoved. In .r{@% of ' o | an at

| east 25% by m?@ﬁb@%u%%ﬂgg enrpcﬁlcbs&u ??gn%\r}eé%%"’ﬁ@%rg%cﬁgrme%o |rr(i:"aé|nr';a of the
invention, a porkhisyxyli@acikeampbsi@én H2asin sAdthey ewticalivhenf of the sol vent is
renoved. In another enbodinent = of the inventjion, a portion can nean at

| east 75% by weilpention, tgcrysiglizeasiure ¢emposition 1§0a1dbastagadhodaton of the

i nventi on, port.i - tol %o, ' nt is
removed. I1r9a anotchgﬁ) %Sg@ggdﬁrrg{r:tth%oﬁluﬁé@ﬁ?fﬁ@%ﬁér&%oﬁ‘?%%S(r:tgoﬁ!yx'rgan at
| east 90% by weizgltk cotfipeditioma09oFecttt a coolirenetes165 andidoolad fsaal | i zed
slurry conposition 160 or the staged oxidation conposition 110 or the

sl urry conposi t tenpe@tye reRginadremabest B Ite ebaut 40€otplesim thercaded 25

Sol vent renoval can bge acconplished any neans known in the art. For
exanpl e, the soF@&ﬂxy@%ﬁc'gec @?f' Eijlo‘evaporation or by flashing and

renoving the sol vent |gH6theY @mbsliiment of the invention, a portion of the solvent is
15 optionally removed from the crystallized slurry composition 180 or the
staged oxidation composition 110 or the slurry composition 70 or the
crude carboxylic acid composition 30 via conduit 163 to produce the
cooled carboxylic acid composition 170. In one embodiment of the
invention, a portion can mean any part up to and including the whole. A
20 portion can mean at least 5% by weight of the solvent is removed. In
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.



I n anot her enbodi nent of the invention, both cooling and solvent 5 renoval
are utilized. Steps (a) through steps (d) and steps (a) through (e) are to
illustrate enbodi nents of the invention in which a cool ed carboxylic acid
conposition 170 is produced. In should also be pointed out that the |iquid
di spl acenent zone 40, the staged oxidatiogszone 80, and the 10
crystallization zone 120 were all optional™in this enbodi nent of the

i nvention. For exanple, other processes that produce a cooled carboxylic

v . 3 : | a d
gi: datciogﬁoilo H)ggi 3i70 r?o?ff&'[‘r%rﬁ-l}ﬂgélzl%éurlr%%Qgg%ﬂgéiyﬁbg%@%?}%?%asl@@?%% g{ a stage

carboxyli c aci dtle®aposiorieaamdle,dhe sbbvent chh bedemveld py evassatiod br dye
described in US patents 5,877, 346; 4,158,738; 5,840,965; 5,877,346; US
5,527, 957; and (askingandIgsoving ther sQlyeiHingles VAEHE™n i ncor por at ed by

reference in their e Lk LddimERt ShclRnicheKofioeRiing SRILERENE!

statenents nade herein. ore, as shown In ny proceéss known
in the art scapabémoodl greadilizedg a crystallized slurry 20 conposition 160 can
be utilized. In addition, as shown in Figure 4, an process known in the

art capabl e of produdters @) dhiewehciepnidian steps (a)szfﬂi@? fa)sriedo or a slurry

carboxyl i ¢ aci d E5AGrpPaf Ry TR S L Enudh i RIFLF oo bRk adld”

car boxyl i ¢ aci d coiposiiznaFiotis roducarhol iadsieaddasyl becpsiatal 6onp@siid on 170
conprises at |east, one car boxtyl ic acid, at |east one solvent and at |east
one catal yst. Tadddisniasgmert zaneyd@.dhprstaged axgdation geng 80 agdithe pr evi ousl y
di scl osed 40r a -hoxylj j l.e i e oxidation
of “the. o3 zabl AR R O WERE AR oRha JERY HESERDL i, Vi cal 1

30 acetic acid, inwntioan Foeeramptlotieat procesdaxislay peidicleas edoiedhe catal yst is
any catal yst that has been previously disclosed. Figure 6 shows a rocess

that utilizes acevslc aeifsexrasition 10.«Fipawistalizedisiomy gosgsitian 1606 st ep
(1) o 25 B piddioosst SngPRBIOE 8 A EPBRRREIRR A S 1 o2 11
or a slurry : onpagid ¢arboxidic avid aomipedition 30 can be utilized. Such processes
15 are described in US patents 5,877,346, 4,158,738; 5,840,965
5,877,346; US 5,527 957; and US 5,175,355, all of which are herein
incorporated by reference in their entirety to the extent that they do not
contradict statements made herein. Therefore, as shown in Figure 3,
any process known in the art capable of producing a crystallized slurry
20 composition 160 can be utilized. In addition, as shown in Figure 4, any
process known in the art capable of producing a crude carboxylic acid
composition 30 or a slurry compaosition 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 typicaily
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).



carboxylic acid conposition 30 with a wash feed 175 and optionally an 5
enrichnment feed 220 in a catal yst renoval zone 180 to forma catalyst rich
| i quor 185, a wash |liquor stream 62, an optional depleted enrichnment |iquor
stream 230, and a post catalyst renoval composition 200. The cool ed
carboxylic acid conposition 170, or a cryg%allized 10 slurry conposition
160, or a staged oxidation conposition 110 or a slurry conposition 70, or a
crude carboxylic acid conposition 30 is contacted with a wash feed 175 in

t he catal yst renoval g{_@ggfgkg%%ilsgs%mﬁp@cg ENEd @grgg;@"é gg@nt ion the cool ed

carboxylic acid conpositi can be 1n the formor "a dry powder, wet
cake, |iquid or agawpasitional Hkor Becrysigllized oty domepbasition, 1660 oo ai ssaged

conbi nati on thereof.. The vvas..feﬁj 175 is CQntactigd \gth t he cool ed
carboxylic acid® BLPMRGFILCIT TR PT § ST £ APPP3EIAn 10 OF & cE’H&r?)osi tion 160,

or a staged  oxigiégfc sermashbodtion 38 vAth & wRHTEkd ATERARI b arPl a

oA
crude carboxylic ac conposition 30 in the catalyst rermvatlwhzolge 180 to 20
renove a pdrtiornoithirieat feeda?3Gin 4 cetalysheemovbiezhnept80 fa Edmcachiatydti c aci d

conposition 170 to for e post ,catal yst r val co sitiop 200. In an
et of ¢ rERiiaoent 85ra Bk ISH6T StSam 64 A RSV BB (i on | 200
conpri ses a car M > I ' or nore
co%ounds sel ec%@fi‘ﬁbvﬁ%ﬁ%@rﬁ?&y?g%%ﬁ ?r{%gb%})f; a%ﬁﬁ%gﬁlﬁ@dﬁ?%ﬁﬂgg

phthalic acid, t200nellitic acid, hydroxynethyl benzoic acid isoners,

hydr oxybenzoi ¢ acid isoner benzoi ¢ acid, and tolu,c acid isonmers. In
anot her enbodi ment of tf@q?é‘ﬁlgﬁrﬁoéw,'c 2HE CopAROsitign, torrae?r'iﬁg'i\?“ze@orrposi tion

200 conpriqges a hGtiae | o | i r
compounts ot ec ity SEKpORUGE 160, 605 tRtled B CORpLUIBAT 1005 STy
pht halic acid, tompasitioni®0,aciadcrutie cadbaxydiciadid dermpdsitay B6rg contated,

2. 6 car boxyantRERB eed 175 n e SABRS) iR Rone 180. in an
215 i or oSN o gyt SR RO EIBERIENS coftbagen Te
aci d, acet - hydr caprbetihthdé&rroocaaky gowdebrvortocgket bfuidor gas entrained

15 liquid, solid, slurry, solution or combination thereof.

The wash feed 175 is contacted with the cooled carboxylic acid
composition 170, or a crystallized sturry composition 160, or a staged
oxidation composition 110 or a slurry composition 70, or a crude
carboxylic acid composition 30 in the catalyst removal zone 180 to

20 remove a portion of the catalyst from the cooled, purified carboxylic acid
composition 170 to form the post catalyst removal composition 200. In
an embodiment of the invention, the post catalyst removal composition
200 comprises a carboxylic acid, solvent, catalyst, and optionally, one or
more compounds selected from the group consisting of isophthalic acid,

25 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

30 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, brono-benzoic acid, bronp-acetic acid, p-tolualdehye and

t er epht hal dehyde. In an enbodi nent of the invention, the post catalyst 5
renoval conposition 200 can be in the formof a dry powder, wet cake,

slurry, solution, liquid, gas-entrained liquid or solid. In another

enbodi mrent of the invention the post catal yst renoval conposition 200 can
conprise any conposition suitable to prodg?e the dried carboxylic acid
conposition 280 to be described subsequently. 10 A portion of the catal yst
is removed via the catalyst rich liquor 185 and the wash liquor 62 fromthe

cool ed car boxy! 14g-@mﬁbwﬁgﬂﬁbérﬁ&{brﬁQ,.4--c9éarﬁog¥weﬂza! fdrAREcal urry
conposition 160, or a staged oxidation conposition 110 or a slurry

conposi tion 70, hgdroxylenatec saifbasstHhydrasyriethythenzsia acia, 3dremog-taluice t he
post catal yst remgval conposi.tion, 200 15 having, a catalyst concentration of
"ess than 1000 Fphr BPNEPEREOCARE. Reargrgeetiateh h-idkiaréRus 8B mpr i ses

sol vent, catal Yﬁérepﬁthgld%ﬂP/QéJ $REh @InbEHMePE BE tHeSihverltith, Wae Bobt atalysb2
conprises at |least one sofvent, at |east one catalyst, an at [east one

oxi dati on bypr othmoya comiositioad20theareba,in the kirgsof @ dry pewder, vedsiakene

cat al yst previ ou15I desgcri ﬁed.'n t he 20 c(ﬂ.al.ést system IR anot her
embodi ment  of tf\é’”&n%@Hﬁ?'ﬁ l,qutda.tggﬁggqtrq%% B éﬁf‘%ét'&lwt Bsed in an
oxi dation react gRiboafmart &rtﬁ@ﬁweﬁtiﬁﬁ%bgﬁt‘écatahgt RIS CoRiiRARIE2g0 Of the

invention, a portion of catalyst is renbve en the post ‘catal yst renoval
conposi ti on 200camsompdae any sompmsiian suitabimtopradess thé dnied@arippaliby wei ght .

I n anot her enbodi.nent 25. of i nventi.on ortign i s that anount of
catal yst that i §C'Hemmﬁ%'ﬁé6]ﬁ%% deRErbgsL U WEY renoval conposition
200 has aqgatal yst 9R'tfd?1!it§_r'iaf!h‘é%a@éiyéﬁ%sreﬁ'mﬁd%%Ptﬁ%oéﬁtﬁgrfs’!‘ﬁblgh&uor‘ 'PB%”Ot her

embodi ment  of the invention, a porfion is that anount catalyst that is
removed such téaad thehwaplosiquerbifrest theceomled cathopylid atidrcapdodition 478at al yst

50 ppm by viel ghtt & CRYAtzas] Ay AaRyRs e S0k s 280 aMdRBRS:  on of the
Fran 50, ooy SCRERUIERTIOSYd iy RBryEchRr e S0cERmRA o7 | s
is less than 5 gppnpbsitioridgho poeducesthet reat chtgdyshremonei ¢gpmposition 200
15 having a catalyst concentration of less than 1000 ppm by weight. The
catalyst rich liquor 185 comprises solvent, catalyst, and an oxidation
byproduct(s). The wash liquor 62 comprises at least one solvent, at
least one catalyst, an at least one oxidation byproduct(s). As used
herein, catalyst can be at least one catalyst previously described in the
20 catalyst system. In another embodiment of the invention, catalyst can
be any catalyst used in an oxidation reaction of an aromatic feedstock.
In another embodiment of the inventicn, 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
25 of the invention, a portion is that amount of catalyst that is removed such
that the post catalyst removal composition 200 has a catalyst
congentration 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
30 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



As used herein "catal yst concentration” neans the total concentration of

all catalyst in the conposition. The wash feed 175 conpri ses conpositions
that are capable of 5 producing the post catal yst renoval conposition 200
previously disclosed. In an enbodi ment of the invention, the wash feed 175
can be in a formof a liquid or a condensgble vapor or a solution. In

anot her enbodi nent of the invention, the“wash feed 175 is greater than 50%
by weight water. In another enbodi ment of the invention, the wash feed 10

175 is greater 9% Dy | : i t ;
I nvention, the &ggﬁerztee 1'%@:5%‘%?\5%@? t%yh\gﬁﬁgggf%S\?eﬁfpgﬂtmw;tbﬂe'pﬂﬁ
anot her enbodi mAstuseld hdrein 'ltetaiyst@oncehiatims' méarsthEibtalconcentratiot bAn  50%

by wei ght sol venh. j(£ not her enbodi nent of the invention, the wash feed
175 is greater BN&A o'%%/"%%‘?'@ﬁ?s'g%mvent. I n anot her 15 enbodi ment of the

i nvention, the wash ' . ] 04 ' . I'n

anot her enbodi nent op-ﬁt@ ﬁ\éé'sﬁﬁf\?'gﬁtﬁ?ﬁ@&rﬁ%géﬁgmﬂﬁ ce{gelgéln%??t%g%répég@r@t | east
one sol ven®, angrarhtcirantilel positcatadyst remoeal campositidn 2600 greeidugiyom t he group
consi sting of benzpic acid, isophthalig¢ acid, phthalic acid, trinmellitic
acid, hydroxybe ksé}f)%egcﬁ'a ajem %‘ﬂﬂ“%‘ oﬁgrb‘? W?Hﬁg%ﬁhﬁmifgeﬁéi@ ¢bRers, and
p-toluic acid. | GAPbNETia6RRAY BsierlanldGatdhed SAsR A RRdeed 175
conprises conpositions sufficient to produce the dried carboxylic acid

conposi tion 288&mticslrhestssf thalirsemtient the. whsh éowat 125 isgreatkthan 500, bhe
I nvention the wash feed 175 conprises at |east one solvent, and optionally
at |east 25 oneWeHhio@er slbanath ?WBWW@"%&&*@%'W@HH@%{ Rgvash Ideé%‘pht hal i c

acid, phihal i 138 dordérRLhihE 3GldlgntWaIP WML RERRBk A df theOer .
hydr oxybenzoi ¢ aci soners, benzofc acid, and toluic acid 1soners and
wher ei n at | easinventonftht washdiepdUuTdsisigeater tlare80%bmy weight watencient r at i on
of the post catal yst renoval conposition 200. In anot enbodi nent of

the invention, BRENREER ér{ﬂe'i thgiprandieon. e ‘:"@%’%fe %5 ggmﬁthaﬂd
oDl Ve oor30% ST RBRSOORES PRIGRbP R AR dhe o BR | 10 o
4- hydr oxybenzoi wasghifeled 478 yslgmayercethap 1586 beivecighl sbivétd. In another
15 embodiment of the invention, the wash feed 175 is greater than 90% by
weight solvent. 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 benzoic acid,
isophthalic acid, phthalic acid, trimellitic acid, hydroxybenzoic acid
20 isomers, hydroxymethylbenzoic acid isomers, and p-toluic acid. in
another embodiment of the invention the wash feed 175 comprises
compaositions sufficient to produce the dried carboxylic acid composition
280 disciosed subsequently. In another embodiment of the invention the
wash feed 175 comprises at least one solvent, and optionally at least
25 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 remaoval composition 200. In another
30 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, phthaiic acid, trimeliitic acid, benzoic

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



4, 4' - di car boxybi phenyl, 2, 6-di car boxyant hraqui none, 4, 4'- di carboxystil bene,
2,5,4" -tricarboxybi phenyl, 2,5,4"- tricarboxybenzophenone,

4, 4' - di car boxybenzophenone, 4, 4'-di carboxybenzil, form acet-hydroxybenzoic
acid, 5 acet-hydroxymnethyl benzoic acid, a-brono-p-toluic acid, bronp-benzoic
aci d, bronp-acetic acid, p-tolualdehye anggterephthal dehyde. In an

enbodi nent of the invenf.ion the wash feed has a tenperature ranging from
the freezing point of the solvent to about 90C, or about 5C to about 90C,

or about 5C to ﬂ%cé@é@biﬁe%%{&%rﬂ)@x&&tﬁ inoH0% HI the freezing

point of the solvent to dbout or about 5C to about 70C, or about 30'C
to about 70C, oflicapRoXystibenag2, Spbitricarbbxylliphenylyabtd's o about 30C. In an

enbodi nent of the invention the wash,ratio ranges from about 0.2 to about
6.0, or about Oﬁfa{%ogggugoah@jor@riadbﬁﬁqargpéﬂf%zg GPON85 1.0, or about 0.4

to about 1, or ﬁpﬂléﬁca(?béxfb‘énéﬁ,%gmzac{ét-h Hrcﬁ*}fﬁébﬁéicta%icﬁbom 3. The "wash

rati 0" as used herein nedns the tota Ss O e wash feed 175 divided by
t he mass of t heapeshydraxyhethyltremzoicaacid cabpusdip-tmiui2 @eid bramdklyersaiic ds basi s

The catal yst renoval zone 180 conpr,ises,at |east one, solid liquid 20
separation devi aeide BEB?'@CSEC EB%HEéPﬁJHEdq?Wé’ %@{%@%ﬁ?@%ﬂ?c acid

conposi tion 170 or ajrtayshddirmt & tHE idveRRARE Wah REA hf g @ Staged .
oxi dation conposition 110 or a slurry conposition 70, or a crude carboxylic

aci d conpositi otenferaturd rahgingdsim theefleézibgtpwingrafdoe eolvepbtd abowtt S0°CSt
removal conposition 200. 25 For exanple, the catal yst renoval zone 180

conprises one s®f AUl GuicRRASA05E| enakruti & foraliit dPSSCpesabew 3G st
e g e e R N e R
hroum 0% Lo BPEEL T U RSB ESONIAN B0 AT BRI
a cake but do nppint ef theveonashitdaboat 804 so useful when conbined with a
reslurry device. Solid liquid separation devices, such as, a solid bow
centrifuge can be 30in an embodiment of the invention the wash ratio ranges from
about 0.2 to about 6.0, or about 0.2 to about 4.0, or about 0.2 to about
15 1.0, or about 0.4 to about 1, or about 0.5 to about 2.0, or about 1 to
about 3. The "wash ratio" as used herein means the total mass of the
wash feed 175 divided by the mass of the post catalyst removal
composition 200 on a dry solids basis.
The catalyst removal zone 180 comprises at least one solid liquid
20 separation device capable of contacting the cooled carboxylic acid
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.
25 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.
30 Solid liquid separation devices, which can generate a cake but do not
allow washing, are also usefut when combined with a reslurry device.

Solid liguid separation devices, such as, a solid bow! centrifuge can be



used to generate a cake which can be reslurried with wash solvent in a
separate m xi ng device to achi eve washing by dilution. Washing by dilution
often requires nmultiple stages of cake generation and subsequent
reslurrying operated in a counter current fashion. 5 Step (g) conprises
optionally contacting a post catalyst re al conposition 200 with a
enrichnment feed 220 in an enrichnent zone 210 to forma depleted enrichnent
stream 230 and an enriched conposition 240; wherein the enriched

conposi tion 240 uggmgéﬁéra@é‘% é?arkerWr‘iiﬁh CSﬁ{Hgoﬂaégl riS§ WihipasH EQLhR QT oup

consi sting of isop l'ic acid, 10 phtha , trinmelTrtrc acid,
hydr oxyr et hyl beepaiate auxidg ideviverte, achigudrwaythieg byi dilution dWiashirer By benzoi ¢
acid, and tol ui cid jsomers and i n a% | east one of the conpounds is

enri ched above ﬁH%'O%B_%%Fﬁ%'ﬁSdHU'H%teﬁggﬁ%é) cRkg QPS}%"_tat'PBrﬁB\‘i’al conposi tion
200. I'n anot hersuS%n’f’?é’éluﬁflinﬁnJg?e'r&‘é@% 'aqﬂ%urﬁg'!emﬁ%dt‘?é‘ﬁqoﬁp”pos' tion 240

conprises 15 one o re conpou sel ected fromthe group consisting of

i sophthal i & aci d, phStep (g caonptisesroptehblly contactidg aost chtalpstirdmodal

hydr oxybenzoi ¢ aci d, 4-hydroxymet hyj benzoi c .d, 4,4 -dicarboxybi phenyl,
76 o 2ar boxy aneAT SRS AD D0 WA S cTHIcBaIpIgd 22D iman enrichment 2ond 210~
2,54 -tricarbo | ; | yg}ﬁpg "

4,4' -di car boxybggjém%hlg}gd g?ﬂthﬁlggt;%ttéﬁ@%gﬁm , @gﬁﬁ}agé(}g%:?wyg%?gbenzoi c
acid, acet-hyd24@ynwbetsin thenemwichealccampasitioro 240 pohgirises od@ of, mbre&no- benzoi ¢
acid, bronp-acetic acig?7 -t ol ufal deBge and terepht h]g_l dehyde. The term

"enri ched" nmeanSOPRILNGS SRigClPGPMdNe SrowR APNEsing g isarhBRlie @cichhment  zone
or plural Why of ki Nt r [IpT=N ce nentioned
her ei n hasma grg%!lgggﬁéggtﬁreg?légﬁ%P%ﬁ selSé@%ré%ﬂée{ﬁﬁﬂgﬁerﬁreﬁ%?&conpound(s)
than the pri marydmokeberstoicaciddsomers, ibenaoiaraciadranchivhnit aziahisonrerplandl ity of
enrichment zones, wherejin the Pzggichment conmpound(s) conprises at |east one

conpound or 30 ‘é’b?rfﬁi'ﬂuﬁél ashPBe 4G FYRPPHBCY oty <Y sﬂt&"leﬁ&_eof terephthalic
Do e acra. "R don i ReLbG Ol ARRIE SOl LERLHN 1 bl =
i somers, di car bexybdyhentydf the overgion dihesgrivivhestddnnsysitio rs 4@ comprises
15 one or more compounds selected from the group consisting of
isophthalic acid, phthalic acid, trimellitic acid, benzoic acid, 4-
hydroxybenzoic acid, 4-hydroxymethyibenzoic acid,
4,4'-dicarboxybiphenyl, 2,6-dicarboxyanthraqguinone, 4,4'-
dicarboxystilbene, 2,5,4'-tricarboxybiphenyl, 2,5,4'-
20 tricarboxybenzophenone, 4,4'-dicarboxybenzophenone,
4 .4'-dicarboxybenzil, form-acet-hydroxybenzoic acid,
acet-hydroxymethylbenzoic acid, a-bromo-p-toluic acid, bromo-benzoic
acid, bromo-acetic acid, p-tolualdehys and terephthaldehyde.
The term "enriched” means that primary outlet stream leaving an
25 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
30 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,



31 tricarboxybi phenyl isoners, tricarboxybenzophenone isoners,

di car boxybenzophenone i soners, dicarboxybenzil isoners, formacet-

hydr oxybenzoi ¢ acid i sonmers, acet-hydroxymnet hyl benzoic acid isomers,
a-brono-toluic acid i soners, brono-benzoic acid, bronp-acetic acid, 5

t ol ual dehye isoners, and phthal dehyde i sogers. In another enbodi nent of the
I nvention, enrichnment conpounds or the enrichnent feed 220 can al so incl ude
nononers, co-nononers, additives, or any conpounds useful for making

pol yester or any; APk i firi Wl odi nent of the
nmcsmw@gbﬁw i56R1eP8) Jrl%ég@?x%@?fé@hgnohé i

invention depicted on"Figure 1 a an _ rimary outfet streamis
the enriched cotipagioxyoenZpheanoetisemers;, dicaryoxyiiestzil stomeens, femt-beetpost

cat al yst rem)vaTIéy onposi tion.200. In an enﬁodi nmept .of the invention, shown
‘n Figure o, t HOGPRREOIGREE IRAPEEACPE YO WP RIARANA G 1SBREES ¢ 1 on
214, or the Cryé—‘b?éhb%@l%iééél&[i)ébrﬁ.@f@%ﬁ&ﬁerlﬁﬂ@ aBRd prdtRoRIdetR kiUt | et

streamis the enriched 15 carboxylic acid stream280. 1n an enbodi'nent of
the i nventbon, tobEideread isomeRs,andepiitbaldehgdpisamaeng. iinlasotistr eam @ s t he

carboxylic acid cpnpositi 214, .and th rimary outlet streamis the
enri ched car box§/MPEUREN Of e BEEhtpBr ey B CortRRndss A shTEnE ne
nvention. L 168078 ccLalsERUGHE HortRAS, EhModifieRt bTBRNeGU! Sy St ream
has a greater concentration of any sel ected conpound(s) as described

previously by atorhpaisidsSuggialvior oraking pelaestet Or ppyworminination #eseéofl orppnw, or
at least 1000 mv, of at least 5 wt% or at |least .10 wt% or at |east 25
W% or at | odsErageatpmbocieaet otdhe fRunA JOPIRER ONTHbYE Ho @dot r cam
al| 25 meggur edyping pifniary BLiigh Sfga is HtFedRitedl WBfibodifH 240 brkamer | Ses
conpounds sufficient 'to nrich at [east one conpound sel ected fromthe
group consi sti muriméry inket epbamaikithe postcatalysplrarnaval coamabitigrh20@ Ircaaci d,

somer s, 30 nycHBROMEH] b e BVETieh T ONEE 0 S RTEA BB FUPaGher s,
oo bens e AR AL BRI 180N Azeq sy
composition 160, and the primary outlet stream is the enriched
15 carboxylic acid stream 280. In an embodiment of the invention, depicted
in Figure 10, the primary inlet stream :s the carboxylic acid composition
214, and the primary outlet stream is the enriched carboxylic acid
composition 216.
in other embodiments of the invention, the termed
20 "enriched" means that the primary outlet stream has a greater
concentration 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 wi%, 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 tsomers,
tricarboxybenzophenone isomers, dicarboxybenzophenone isomers,

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



di car boxybenzi| isoners, formacet-hydroxybenzoic acid isoners, acet 32
hydr oxynmet hyl benzoi ¢ acid i soners, a-brono-toluic acid isoners,

br ono- benzoi ¢ acid, bronp-acetic acic, tolual dehye isoners, benzyl al cohol
i somers, nethyl benzyl alcohol isonmers, and phthal dehyde isoners. In the
anot her enbodi nrent of the invention, the ggrichnent 5 feed 220 can al so

I ncl ude nononers, -o-nononers, additives, "0r any conpounds useful for
maki ng pol yester or any conbi nation thereof. In another enbodi ment of the

i nvention -he egpj ] : i Gl _ . I ses one cr
nor e conpounds @Z?@??E@“P’ﬁ@m tEgélg(r]%%rggg%ng?@%gtggﬁg?%ég?gﬁgpé’soners,

di phenyl net hanérarsoibengoicldtidli iwbemyacetichaoie, tokmbdatse isothessitheratyed aromati c
i somers. Exanples of saturate omatic isopers include, but are not
linited to, cycﬁ@ﬁgsab'ﬁemeé%rm&v%en@é iaﬁcq&wﬁals&?rrzﬁréye%ﬁemgefwd@ar boxyl i c
aci d. 1 n anot nefeobdediTRlarhndr by BFthd REeRSA AHTRAiChRRL: 220

conpri ses conpounds sufficient to enric he 'post catadl yst  renoval 15

conposi ti o 200fexs! 22Mmpan Blsofhglutie niosorwbrd, Batmonometl, \adsittiviedsobasys t he
enriched conposition 240 conpri ses conpositions identical to the dried

carboxyl i ¢ aci dCCHRPYERE HERLULIRS MaRliBg iNBB@SLTRS afYesrmiinatipr ihergpt Mo
special |imtatL006 38 fiddiRent h‘éC?H\?érHoﬂn.ﬁe%fnriknﬁ\e?l%%)ﬁ@%%?fo‘?ed 220
npou s.ftficrent to enrich pos

other than it conprises co nds catal yst 20

renmoval conposi theechradft feet I220hempriseshomnt monp conposhds petddtéd ffom
previously. For exanple, the enrichment feed 220 can be, but is not limted
to a cake, powdBe 9roygp;@asisHag f flugtenesisameys, @@F%M'mﬁthﬁ'&gﬂ@m@'ﬁ, gas

entrai ned4gol i d | QL u j -t : h '%hﬁent feed
220 does r@t 2g$hghggés{g€9?§/§or@%§ %@d %gtﬁ%{terla oéjgg&e)ééfci I%@@Bﬁiegéﬁﬁﬂz nent zone
210. As shown gatuFatgdraeoatit lsoreensiinbiode] bitesd 2 ndted tbecydidhiexdneed in a

nunmber of | ocations includi n%, but not limted to, the enrichnent zone 210,
dewat eri ng zoneC2mbOXxylig 3¢id @ngchd-cyelohexane dicarpexyisiapkst er  processes, or

becn devel oped.  Ear | SiR5SF&Dodfind orihe iRlendBhy Rl eichh BitdpET 295 1)’
Patent No. 2, 905emprisendompanndy sufficint kd abticnthe pdst catalyst removal
16 composition 200 as shown in Figure 7 such that on a dry solids basis the
enriched composition 240 comprises compositions identical to the dried
carboxylic acid composition 280 described subsequently. There are no
special limitations as far as the conditions of the enrichment feed 220
other than it comprises compounds s.fficient to enrich the post catalyst
20 removal composition 200 with the enrichment compound(s) specified
previously. For example, the enrichment feed 220 can be, but is not
limited to a cake, powder, solids, wash feed, slurry, solution, paste, 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



et hyl ene glycol ("EG') vapor as reactants as shown in U S. Patent No.

2,829, 153 to produce PET. both of these patents are herein 33 i ncorporated
by reference to the extert they do not contradict statenents nade herein.
Multiple stirred pots have been disclosed to gain additional control of the
reaction as shown in U S. Patent No. 4,1193316, herei n incorporated by
reference to the extent it does not contradict 5 statenent made herein. U.S.
Pat ent No. 3,054,776 discloses the use of |ower pressure drops between

reactors i1 a PREGIOGENS, WhidkAchStne BAGETIndIdo Aol ciaehisns

mul tiple reactor stages w'thin oné reactor hese patents are
herei n i ncor por ataeid HeyeinefMuoltipieestirter pbis rextizebdent digyloged tegairont r adi ct
stat enent nade herein. These 10 designs were inproved to solve ﬁ)robl ens with

entrai nment or fPdiHeRRlgoNtrreakthefeashen peshoweds U valatant Ng.¢at 19816t i ne,

LUt of ooy RiGRREE Sk Bl BB oy, 11004
4, 230, 818; 5and 4aififeIhade akleinf Ui Phtartdnd) & @547 B eigaissaa! ithe Jxe ofef er ence

to the extent that they 15 do not contradict statenents nmade herein. In a
PET process 400I0%&r PFR3GHIE Aransybetween repstasnin 8 ehpracess, white Lban be

i ntroduced i n g RRREL sl5akes FREIAEEGALNER (EEBEF QshesHiRlondt her

| ocations in the process: e enrrc i ntToduced in

mul tipl e | ocat i @astarshell, losthyof thesd paiantoare eereheihcetporaed BPrdferencer
gradually over tinme. Raw materials for manufacturi ng step-growt h pol yners
and copol ymer storthg@dantdbey danot capiradictretajemernt made hgheifer'dessd co-

e 107 oS et Ty ORI, A BRSO "
commer ci al st ephgatamtelyratiny eastrahdfeh reactidretimedtheusimber dPators, nononer or
co- nononer include polyam des, polyesters, especiall ol y(ethyl ene
Lor epht hal at 6) ¢PETP, dasTIBeflyhkh Bicsatept Noso ydgitads 3,3941244; 3,600,137,
o PSS o Aokt D B XURIKBSR S0, LM AT
addi tives with &hef weickRhe haréin iseorgorated bhatference to the extent that they

15 do not contradict statements made herein.

In a PET process 400 as shown in Figure 8, the enrichment feed
220 can be introduced in the paste tark, esterification reactors, and/or
other locations in the process. The e~richment feed 220 can be
introduced in muitipie locations or at only one location, either at one

20 time or gradually over time.

Raw materials for manufacturing step-growth polymers and
copolymers from 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.

25 Important commercial step-growth polymers which can be made using
TPA as a monamer or co-monomer include polyamides, polyesters,
especially poly(ethylene terephthalate) (PET), co-polyamides, co-
polyesters, and co-polyester-amides. It can be advantageous to
intfroduce and achieve intimate mixing of the monomers or co-

30 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,



they do not have to be added to the polynerization process separately from
the TPA. A process has been invented that allows for the production of
terephthalic acid, in the formof powder, paste, wet cake, 34 or slurry,
and which is enriched with certain nononmers or co-nononers, catalyst(s)
and/or additives. This process is achieved,with intimate mxing with TPA so
as to obviate the need for separate addltlon of the materials in the PET

manuf acturing ptDcess. 5 The foll owi ng description will be given for PET,
but can be ext epdgfy anam&m@@ﬁnér@mmcaﬁam% hEmer&8F S
polymers and copol yners made using TPA. The manu acture o] I nvo ves t he

esterification @Btalyatesplantlbjnaﬂdzetmee \Mhmpm(}@sbemecgbyedlwlthfmtmmte on of a 10
pr epol yner, and d ation,to f.orm PE h a nol ec hi gh
enough for the i f"@ ﬁ’?ﬁ%&éﬁ%ﬁem BYJPW rﬁﬁ%gcé’ﬁfaﬁ@raéﬁé’%dgﬁ%m%ég?l on whi ch
can include coatlhstesals |h9%PETfm5HEfacﬁﬂmga;b and other articles.

Certain nononers or co-nononers, catalyst(s) and/or additives can al so be
used. The rbost common co nononers, beside 15 et hyl ene gl ycoI (EG) are

ht hal d IP | di et . Th t
comn catal ysts for BB e e e S Eﬁﬁopuf SRR Addi {1 ves
useful in the %ﬁ@l‘lﬁ%ﬁtlr‘t'gestpilgﬁ%rw&‘al Mgﬁperbfbtotﬁéfesf%t ar aggﬁ:ﬂ@&s

phosphorous conpounds, dyes,~ pi gnment orants
pol ydi spersity 20dmogbdfyineers made UsikgddPA.s Tardnanwbciure @rf QE('II imovlves the

dat | h
agents, te echeﬁﬁfeﬂ)ﬁﬁ%qw@Qﬁe'ggp%ﬁ%'vpca‘ghr\'mﬁf ERiang e R, KrnadoBnat od
sul 0- i sop hal bfopiGheh, oA8 Safi 6N iche @9?;%.{31 e?ﬁ&feene et

scavengers, buffers,” agent to reduce rmati on ol (DEG,
antistats, sliphigh @&n@hﬁfor Heickeratpehsish sdo@ent polynmdlpfmws,mgandj eators,
titani um d| oxi de and

er f|IIers/opacf| I-fo ent opti cal
bri ght eners, et @ pl-qq?élon '?%&@Etm%ﬁ"nd%m@ 'Bﬁfﬁaz %ogn%@ &? and/ or

additives is al tc hEPE@n n pr ocess
separat e fromt e I-l}dﬁ)f ??oné/r?ﬁ' d}ﬁbl\rf\ge@eéc nf({ﬁ%ggér?gbéeﬁgﬁk g%? ggg@gs to
i nt roduce additives can also be used. The most common co-monomers, beside

15 ethylene glycol (EG), are isophthalic zcid (IPA or PiA) and
cyclohexanedimethanol (CHDM). The most common catalysts for PET
manufacture are antimony and titanium. Additives useful in the
manufacture of PET include, but are not limited to, phosphorous
compounds, dyes, pigment, colorants, reheat agents, polydispersity

20 modifiers, antioxidants and stabilizers (thermal, oxidative, UV, etc.),
coupling or chain-extending agents, end-capping agents, telechelic
modifiers, such as, for example metal co-ordinated sulfo-isophthalic
acid, acetaldehyde reducing agents, acetaldehyde scavengers, buffers,
agents to reduce formation of diethyiene glycol (DEG), antistats, slip or

25 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

30 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 the TPA
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30 certain additives with the TPA, i.e. prior to the PET manufacturing
process, especially co-nmononers, such as, isophthalic acid and dyes or
colorants which are thermally stable. Thus, co-nononers, catalyst(s), and
additives can be introduced and intimately m xed with the TPA 35 during the
TPA manuf acturing process rather than durggg the PET nmanufacturing process.
Speci fic TPA manufacturing steps in which"the intimate introduction of
additive(s) car be achieved include addition at the solid liquid separation

device Tor 1 50! QLB Eo AR SFkBLAb e AN UL RISL Rt of 10 any

conveyance |ine or Pprocess pipelne, pri-or PA product

i n any cont ai nemaniifaeturirighgrotBés. BipedifietTPA namufacturihg whegsharwisiel tsel i ds
(with residual water or acetic acid), wet cake (with sone |iquid water, or

net hanol , or EGntigate ghwdustian of additivels) car msnasfievedinchide: agdition afwet past e

Co- mononer, or ! SEHEBLRY seirafidh PRURL toR s altine e TP R eRb R YT & o
sone ot her5di ol dging 6quipPRATRI or M afy XbHUGBINcedRR BepreBesEpRdlipe] dto use

in PET manufacture In addition, Figure 9 depicts that the enrichment feed
220 can be 15 PieTiedhinpiNGihe ERARTRAuekinGaY eardainent Thws: theiTRA from t he

I 1ized . LLi 6 ] N ' i,d
compos t on 2807 LA ARbL R b shil% REbFRarSbLG B0 1 i gure
10.  The enri cha@ay, vist@ars Swith3obf: Kaidweited opnath8adlDeX FG, ©raensk _
conposition 214 in an extended enrichnment zone 213 to produce an 20 enriched

car boxyl i ¢ aci dotbenpietpt cemenm@nerios naxtresinmel peetedWitPs@ae liguishpri se any

conposi ti previLpusly ) n | saed. .. The limtations
on the ca?@oxyl‘?G%%Z’c‘%rdng@r?g@giq?i%cﬁ’ %’Jt%oerﬁét%ﬁi% cﬁﬁleor J@’é’ﬁ%&?ﬁﬁq‘cggci d

conposi tion 214mpaumesh, 37 Shirng priowatdrc orfiethartdlt 6r0P8| or §emeesther diaflor
optionally a catalyst. In another enbodi nent of the 25 invention the

carboxyl i ¢ aci dC@BIghesar ehmbgHrase, carebie eorighed poer torése iy PEd car boxyl i ¢
acid corrpositiorﬂI %ﬁ% th% shoul d al so be pointed out that in another
enbodi ment of tH& N tion, the enrichnment zone 210 and the catal yst

removal zone 180 In addition, Figure 9 depicts that the enrichment feed 220 can be

15 introduced and enrichment can occur at any point from the crystallized

slurry composition 160 to the dried carboxylic acid composition 280.
Another embodiment of the invention is provided in Figure 10.
The enrichment process can be conducted on a carboxylic acid
composition 214 in an extended enrichment zone 213 to produce an
20 enriched carboxylic acid composition 216. The enrichment feed 220 can
comprise any compaosition previously or subsequently disclosed. There
are no limitations on the carboxylic acid composition other than the
carboxylic acid compaosition 214 comprises a carboxylic acid, optional
solvent, and optionally a catalyst. In another embodiment of the
25 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
30 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,



can be conbined into one zone conprising at |east one device that 30
acconpl i shes both functions as shown in Figure 11. There are no speci al
limtations for the enrichnent feed 220 other than it has a conposition
suitable to enrich the post catal yst renoval conposition 200. For exanple,
the enrichnent feed 220 can be a solid, 3 a wash, a slurry, a paste,

solids, solution or gas entrained liquid or solid. In an enbodi nent of the
i nvention, the enrichnment feed 220 conpri ses conpositions capable of maki ng
the dried Carbo%MhéQw%ﬁﬁgnﬁ Easﬁpgﬁmﬁékbﬂmo%QQ ﬂgﬁ@&% gnt of
the invention, the 5 enrichment feed 220 are on I'1 ds an are ed at

one point or thnangmbadimbet tpfrfbees\senttmrprthlfjanechrhentlfeeddzafmmnpm;es: aci d
cake conposition_280.. Fi e nd_ 15 il | strate one enbodi nment
of the invenUBﬂ”E’r?é%OH@% aﬁ?‘&@%éﬂ?l‘f éﬂ?@%g“fl@&af% I¢ 861%2K$bt ai ned and 10
how the enr i chmegindo8idn 289, 11 afidtfldafobdi g br ieERGST Ine! N Fi gures 12,

13, 14, and 15, genrl chment feed(s are picted as str'eam 220. This is
toillustrate tleatlcmmeniefeedcﬂﬂﬁeare dréyed()h;ds 22@ aoaadded bhbpe poirdrora  vari ety

of sources or one source and the enr| t n have vari ety of
di fferent conpo YPPSR%“tEiB‘?Pf%‘?eéﬁttoﬁ)rW fkf#‘éﬁ%@éa@ﬁa% ?‘F'@r‘@%ﬁ 15 addi ti on
points in the p&eﬁ@%&tloﬁ'm the enrichnment feed 220 can be added at one
time, intermttent or gradually throughout the process. Figure 15
illustrates one errbongmeeﬂ1Bf1$h‘e4an@éﬁt!ilmm:ajeohe\erammmemnﬁﬁm feed 220
can be obtained, At .IeE ortion of . the d’;éx r|ch Il 85 is fed
to a cooling andIV&PtieRSERWINGRGWANASKIChamNtfee Géﬁar%% té' % trated
mot her i ggor Shbﬁﬁﬁb%ﬁcﬁf?x@nﬂfeﬁa'mfs §iiz88 Throdgh: thé‘b%ééése% Fsigun‘é%nt
removal in the cooling and/or concentration zone I's achi eved such that
t he concertrat ed2c$3,al4 andris the endainmanbfecals) are\x:bpact%lmlst[Emﬂﬁgl ng from

10% by wei ght tq, 45% wei ght . 25 A rtion of concen rat ed not her
| i quor stream 3?6'Sdﬁ&°ﬁ'HS“@%¢1§Eﬁl r(}‘:e'ﬁtt e?@@é?ﬁpé‘f@ bey E?@(’J" {Q@Meh
extraction Zonevéﬁ’%yto‘? SRQ&'é%ro%%eascﬁﬁ&ﬁ'aYnatthé 'eﬁhcﬁh'éﬁ?f@eﬁﬁ@ @%H’hévé gt al yst
depl eted stream 3 e bal ance of e concentrate | quor stream
310 and a wash variety of different compositions, different physical forms, and different
15 addition points in the process. Also, the enrichment feed 220 can be
added at one time, intermittently, or gradually throughout the process.
Figure 15 illustrates one embodiment of the invention on how an
enrichment feed 220 can be obtainec. At least a portion of the catalyst
rich liquor 185 is fed to a cooling and/or concentration zone 300 to
20 generate a concentrated mother liquor stream 310 and a solvent stream
311. Sufficient solvent removal in the cooling and/or concentration zone
300 is achieved such that the concertrated catalyst rich stream 310 can

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

25 A portion of the concentrated mother liguor stream 310 and an
extraction solvent stream 323 is fed 1o 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 liguor 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 331 is fed to a solid-liquid separation zone(SLS Zone), 30 generating
a wet cake stream 340 and wash |iquor stream 332, conprising nother |iquor
and wash liquor. The wet cake stream 340 can be used as an enrichnment feed
220 and a portion of the wet cake stream 340 can be sent to the product
filter or product dryer to enrich the 37 ;product streamw th at |east a
portion of the contents of the wet cake Stream 340. Alternatively, a
portion o* the wet cake stream 340 and a portion of catalyst depleted

stream 350 can beydiRE str@amrwigPht Fé@l%{a%ﬂoﬁsor?@ﬂﬁe%‘iéht&%?tﬁ%e?%éﬁém are

m xed form ng an enrichnment feed 22 and a portion of this stream can be
sent to a produstreaim 34 Alterpatidelyta pdrtwo’ttbeefvaftlaaketd’nmanm 8d40cndsaream with

at least a portion. of th ent.s f en hrent 220... The extraction
zone 320 conpri Q@@'O&Oflcégﬁyﬁd#é’l%tﬁgﬁg@tam E”b&ﬁ;@n b@x{epgf?tqrbﬂow BHX 323 used
in the extract 0§oﬁ@%|e¢eﬂﬁew§ﬁ@émsarémi@ v@rhﬁﬁ%laﬂsa{r%h?eﬁt?eéa Bbfji ze the
anount of organic solvent dissolved in the aqueous fraction. Additionally,

the extracbi on sothaeprti@2af thes sreamerarbby sant taze ptadut Gitergemprodbcth serves

to assist solve cover fromt or an extract. Solvents which have
proven to be paafyé gAY tq%@rp'gpcgaté @%IEQFWIPO%%‘(%ﬁg@,c%‘a‘?rﬂt?cul arly

n- propyl acetatgféﬁhmentkéedggg_ropyl acetate i sobutyl acetate, sec-butyl
acetate, ethyl acetate and utyl acetate, although other water-i nsol uble

organi ¢ sol vents havThg extactipprone 320 codynisies \at éeabt aneubitiactenThe | ow
boilin oi nt such - Xyl ene. ropyl, acetate and

i sopr ogylo acet ap%tradqt@n ﬁ?i\fﬁmlf?égal’rﬁeﬁ 'Brta? g&}r@étoagEoylﬁtﬁ%gﬁgstag’p%{[ Yi vely | ow
water sol ypil i t%at&&ﬁé‘dlhﬁl@ttogﬁlnﬁfﬁﬁgt’tﬁé%‘n?o&ﬁ*@\ﬁggﬁérg% i PﬂlQh’f‘Si’S&Oﬁ/@H'lht y to

renove the remaining acetic acid as wel hi Ing organic inpurities
from t he aqueouthendquianus.fratiienexdditiariaty, tt‘@rexmaobbheoimm*t 32Bng sol vent

08 om aboulerlifly 0 Ssberto e bRl YHE E oS Yot B deberin s 2EL
i Tk e e T it |
heati ng the solsefutarendl éxChalkyracetatabopartic@iady neprapylLiacetate (mPAz),bout 40C
to 15 isopropy! acetate, isobutyl acetate, sec-butyl acetate, ethyl acetate and
n-butyl acetate, although other water-insoluble organic solvents having
an appropriate density and a sufficiently low boiling point may also be
used, such as p-xylene. N-propyl acetate and isopropyl acetate are
particularly preferred due fo their relatively low water solubility, excellent
20 azeotropic behavior, and their ability to remove the remaining acetic acid
as well as high-boiling organic impurities from the agueous 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
25 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
30 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



about 60C, can be used. Figures 12, 13, and 14 illustrate one enbodi nent of
the invention 30 showi ng how an enrichnment feed 220 can be utilized

t hroughout the process. Aromatic feed stock 10 conprising reactants and
catalyst are fed to the primary oxidation zone 20 generating a crude
carboxylic acid conposition 30. The crudggcarboxylic acid conposition 30
and a solvent 38 stream50 are fed to liquid displacenent zone 40 to
achieve a partial solvent swap exchanging a portion of the oxidation

sol vent present strgéans50 epafeilioNidult BishRacePhert Pone aEiodddHidvaa Partiaced
solvent stream 60 and a slurry conposition stream 70. The slurry

conposi tion 70 &Rlyeat swgn£xsharaing éarrriphiohtheryigetion selventpfasent in a st aged

oxi dation zone 0. aer i dat L.on,_composi ti.on 110..The
taged oxi dati ofeabhaBERRI Rl By RhRgeHe b3 RBrBTRAN SedrEE0 (o
liquid displacemen slaepeokibsitonastfeig0a P Sluply cophp@ifios MRNgXEhangi ng a
portion of the oxidation solvent present in the staged oxidation 10

conposi ti of 110 9@Bsepat eorfginiehexyganet @l preyfed @i s plaged dxidatioonzonst 8@am 102

and a post solv t q | Qn maosiflion-115  The .pgst sol vent

swap staged oXi g%b?ﬁ%@%%ﬁ%%@% (g)ﬁa%% gg"ﬁ’g’gﬁ'?’g 1télo'cn|:r§/%§agl | z%ﬁ"?%??rkone 120

generating a crysiiositiofd 190 ard ¥ soREPOStrbhAM 0 BhfeRM tHliq@a opti onal

sol vent vapor stream 121, and an opti onal I|gl£'d 15 sol vent stream 122. The
sa

crystallized sl displacespgissonedid0storachievesd pa vespswepaxchangiogreent f eed
220 is fed to a | i ne..1 er cool ed carbgxyljc. acid conposition
stream 170 and Sﬁﬂg%‘;%Héﬁxﬁaﬁgaﬁﬁg"#f?ﬁ?ﬁ%ﬁﬂ” &%éﬁ'ﬁ?@@%da&'o&enerat ed. The
cool ed carfigoxy! cempeistioncImpeiEh bufNsdivent gendiating aeflspidbed aoRealsRimonal
enrichment feed 220 20 are fed to a catalyst renoval zone 180 to generate a

post catal yst AB&®ngla pestiieivant swapodageh exisatian wompasition 148orThBs, and a

enoval | compos PRI Sl BT bRRRER o 112 IR0 Gnat

th onal

enrichment f eecRathiRiAAiohe®nect W g&RiraBRgla GrostaRirbd SNAPy Eomposdiant O generate
a 25 swap sol vent liquor 202, and post sol vent swap conposition 206. The

post sol vent swapeaonpBlian optiargé salvenhwapsirstiaame i1t aad apxeptional ligud

15 solvent stream 122. The crystallized slurry composition stream 160 and
an optional enrichment feed 220 is fed to a cooling zone 165 where a
cooled carboxylic acid composition siream 170 and an optional oxidation
solvent stream 163 is generated. The cooled carboxylic acid
composition 170, a wash feed 175, and an optional enrichment feed 220

20 are fed to a catalyst removal zone 180 to generate a post catalyst
removal composition 200, the catalyst rich liquor 185, and a wash liquor
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 optionat solvent swap zone 205 to generate a

25 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

30 to an optional dewatering zone 250 o generate a dewatered carboxylic
acid composition 260.

The catalyst removai zone 180, solvent swap zone 205,

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



to an enrichnment zone 210 to generate an enriched carboxylic acid
conposition Stream 240 and a depl eted enrichnent feed 230. The enriched
conposition 240 and an optional enrichnment feed 220 are fed 30 to an
optional dewatering zone 250 to generate a dewatered carboxylic acid
conposition 260. The catal yst renoval zone 180, solvent swap zone 205,
enrichment zone 210, dewatering zone 250, 3and optionally the drying 39 zone
270 can be achieved in a single solid |iquid separation device, preferably
a continuous pressure or vacuumfilter, and nost preferably a vacuum belt
filter. A contizrrud7@cesderachieved ihid singleosold liqicsgparationrdeviieum filter
can al so be used. ThE demat&red enriched carbOﬁﬁhic acid 5 congfsition 260,

and an opt i onal P& _H’n%ﬁ?n QY SHIESEYIE Freafrctymaiterogbd apst RIFETAYY Zone 270
to generate a dyacuRih belfflef 2ARBRYNIGURBIEs U FOBRRS Filtb Oy 8%@@}13%@4'@' vent

vapor stream 275. |n another enbodi ment " of “fhe i nvention, ment
feed 220 conprdrss fillertcan alsodequradct | Tiye Jewatered eitich&d Yabyoxpic gbid 1 n

th 1 nbodi . he i i th i.ch feed 220 '
anoLner 10 entodhMEnt Obebe ASOLLRD, e Sty Ehaoh Legd g2 compr i ses
| nvent i on. 1S, SR ARG b6Rd 2780 carBrAEasaNAURIcnbl darBbiRfitidd O eal er

d
t han 95% by wei I n "anot her enbodi nent of the invention,” the enrichnent
feed 220 conpriswapositien 280 ando solvenyyvaparstmam B2 99% by 15 weight. In

ther enbodi ment of the, i tion, t t cat t | it
200 ont er o e enr | CRARNSOREDRdGREY of e Ryerfoty b anrah et deed Ahnout
200C to the fr 4 Pﬂsép\}vﬁfer‘?ﬁ atd&nﬁggf@é'f@ﬂhaﬁ%@% 3ggfeigﬁt. IIRBAbIMRY

enbodi ment of t nvent1 on, the post”catal yst renp 0 conposition 200
ent er s t ht0enr i embedimerdd thd Bvantion ttbemariebment feec220 eogprists atadet 100C to

vent | on,  he. PasBURHByERer BB % B HEENt 1B ANSY ESP ML oL chrent
mbodi ment of 1 He T A e D s e Bt 200,
enters the than 95% by weight. In another embodiment of the invention, the
enrichment feed 220 comprises water in a quantity greater than 99% by
15 weight.
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 the freezing point of the enrichment feed 220. In
another embodiment of the invention, the post catalyst removal
20 composition 200 enters the enrichment zone 210 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,



enrichnment zone 210 at a tenperature in a range of about 0OC to 100C. O her
ranges are less than 100C to 20C, and 40C to |l ess than 100C. The enrichnent
zone 210 conprises at |east one device sufficient 30 to provide a
sufficient amount of contact tinme between the enrichnment feed 220 and the
post catal yst renoval conposition 200 to g low for at |east one conpound
sel ected fromthe group consisting of benZoic acid, 40 isophthalic acid,
phthalic acid, trinellitic acid, hydroxybenzoic acid isomers,

hydr oxynmet hyl benzoi id.Js rs,..and .toluic acid isoners to .be enriched.
I n anot her enbo!ﬁoﬁbﬂlaﬂglac_{dné)?'lg%)'é:rﬁﬁ'%ﬂ,r'helqg'ceem’ 'JW!%%V%EE?&H@ %CI or extended
enri chment zonejsdhiers HRIrbRARethyiRNzoR Addisdmersouhdesiuit 618 isstherttoamount
of contact tinme between the enrichnent feed and the post catal yst renoval

conposi ti on 200beensahedxl agother embogimest i tbe invention, the ewictomenter s,
co-nononers, additi e 8 ther . nds Jseful in the praduction of
pol yesters to bgoé%#?@H&&?&fﬁega%{cﬁﬁ}%#ggai#énqor%;ﬁrqu,?ea ﬁﬁv'&ﬁﬁﬁﬂﬁ, t he
enri chment 5zonep\ied a d0ffieient BpRILINE BF CoMERNMIMaURWEAR tiOBRFiLE®Rnat | east
one device selected fromthe group consisting of a belt filter, pressure

filter, rotary faesksantd e gastcatalyssamovalerspesiiane0si cadavxdicesid ds and or
a wash stream such as.. a qgrfor"at ed basket centri fuege, ciigl sk sta(iﬁ
centrifuge etc, C%WB%'H%” I2i ép FIRWIRBI e e s HChRHE B2 CH Vefsn\?é"ﬂtq ' the
enriched conmposism@Bunddugl] itha mbdusIn éfsp tersaB IUTBAGSRSd Il possi bl e
conbi nations of conpositions of the dried carboxylic acid conposition 280
descri bed subsagotder embodimnentsofdhe invseniios. ther gnriahimens 20mei 210WF | be

2 dry sol s bagrendet BarByantepe 208 S ushen AT Aneine e reeie. A
neasur ement s anflof fkHoup BoRSIBLAG Bf A DeRFiebypregswrbtiiien tshy)preddurds basis.
Step (h) conprises optionally dewatering the enriched conposition 24b in a
dewat eri ng zonefilfgocentrifugesm capabipbadding sotids aad ar pwvasheatsoam sepassi ti on
260. 25 The demgtp%wopﬂeg BRsRSt c?e%ﬁ\*ﬂ%%,eg dl?éi( &3% ggﬁalt?i?ué(é] 8{'3, iaP.dttHS li%.t '
fn another embodiment of the invention, the enriched composition
15 240 on a dry solids basis encompasses all possible combinations of
compositions of the dried carboxylic acid composition 280 described
subsequently in this disclosure. Dry solids basis will be described
subsequently in this disclosure.
All compositions are measured on a dry solids basis to be
20 described subsequently in the disclosure. All measurements and claims
in ppm are in ppm by weight on a dry solids basis.
Step (h) comprises optionally dewatering the enriched
composition 240 in a dewatering zone 250 to form a dewatered post
catalyst removal composition 260.
25 The dewatering can be conducted by any means know in the art.
The dewatering resuits 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
30 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%.



The dewatering results in the dewatered post catal yst renpval conposition
260 having a noisture content of less than 25 % by weight noisture. O her
noi sture content ranges are |less than 15% by weight noisture or |ess than
10% by wei ght noisture or |ess than 5% by wei ght 30 noisture. In yet another
enbodi mrent of the invention, dewatering cgn be acconplished through the use
of nostly nmechanical neans for drying an Ywherein the majority of the
drying is not acconplished through evaporation. Majority as used herein

means greater than 5Q9 k. omprises filtering. and optionally
drying the enriched %(@n%ﬁi??ﬁbﬁgﬁébﬂ%rfng?ﬁ@d 83&8?%"%%”5@2?"90%{?%& r emoval
conposi tion  26@opositibh 240a6r the duhtdfad st 2y & T8nicyal e6MYBsiioRor tion of
the solvent fromthe enriched conposition 240 or the dewatered post

catal yst 5 renp¢8f it arfiisaiian a1 deing eops dd0de remeve @i peftionrddxg soveati d

conposition 280 enl.| 1,1} 0, qr ewaj er.e ost catal yst
renoval conposi {rpﬁﬁ%&%{ f|"@g§fct°ﬁ%ﬁdﬁ?§@9? fhee gﬁ\“’%‘@ﬁﬁ@ﬁ?%‘dﬁé‘gﬁ% or the
dewat er i ng5zone rgthfvalidnigstition 260 td prodiuicenhariedraariskydieni®70. 10 In one
enbodi ment of the invention, the filtration cake goes "through an initial

sol vent renoval C8I@Esitio 288en rinsed with acid wash to renove residual
catal yst, and then s nt. Ls,renmoved. again before bei sent to the
dryers. The drying z hé%??ﬁh%%ﬁﬁﬁb?g‘g'ogﬂdggg eo(_?%’v%tﬁgﬁec{]gaﬂocaéﬁéfsbe 15
acconpl i shed by ra@AyvaTR@ATHISRRIN260 st Wighdralvnt g the ehABRARIEAt 9bne 24015 at i ng

at least 10% of the volatiles remaining in the filter cake to produce the
dri ed carboxyl i hesdewatesnagonei2d9 asbfeddora lratiphand dryinigrzane 260t act dryers

i ncl udi ng rotary ste [ nal.e haft Porcupine(r) Processor
dryer, anaaa_ Bepex S %éﬁﬁpﬂﬁéﬁﬁ%@ggi’bv 'OEaﬁ’%{!J_haE%CFE?GP & dr ying to
produce a dri edirendiouylinifialasiventGemeral $tepnisABen rilse8 Wit AsHAgdsHioy er s

I ncluding a fluid bed %éﬁfr and drying in a convey line can be used for
dryi ng to produtemevelirasidual catahestyand thern sol¢entis semiovad 28@in befos@ot her

enbodi nrent of the i tion ing can be acconplished in a solid-liquid
separ at i on Bing' SORTHY hdury 8Fe/

The drying zone 270 comprises at least one dryer and can be
15 accomplished by any means known in the art that is capable of
evaporating at least 10% of the volatiles remaining in the filter cake to
produce the dried carboxylic acid composition 280. For example,
indirect contact dryers including a rotary steam tube dryer, a Single
Shaft Porcupine® Processor dryer, and a Bepex Solidaire® Processor
20 can be used for the drying to produce a dried carboxylic acid
composition 280. Direct 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
25 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
30 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%.



25 device like a vacuumbelt filter or a rotary pressure drumfilter by
allowing a gas streamto flow through the filter cake thus renoving

vol atiles. In another enbodi nent of the invention, a solid-liquid
separation device can conprise any conbination of the follow ng zones: a
catal yst renoval zone, an enrichnent zone, a dewatering zone, and a 30
drying zone. A dried carboxylic acid corrp&gi tion can be a carboxylic acid
conposition with less than 5% noi sture, preferably | ess than 2% nvisture,

and nore preferably | .11% npj,st.ure,..and_even  nore referably | ess
than 0.5% and yet %’f%ﬁ?ﬁ"@@’i‘é@%@;’%ﬁ@@%?ﬂe %leggarq%y %8Efbodi ment of
the invention, thtmpdsitep 280 Haxy b tesCiMdnGme9i0.1 PharkftRcPambadiientass than
about 9.0. In another enbodi nent of the invention, the b* color of the

dri ed carboxyl i ¢hegiventempbe it icotorzddhe drieq sagbaxylia agidosnmpogition @8armt her

enbodi nent of the.li i t he b* I 5.0f the.dried.carhboxylic acid
conposi tion 280'?655s tﬂéﬁgbpﬁgﬁ'oaﬂ'baﬁog".%g.eﬂ{t??d'rﬁﬁgﬁ?le ?é%%&l%ﬁf? %f C?'HE} .

i nvention, & he bfteodnéd BhrbbRAliciati8 CopdaRion 280 isAB5SltHATRIOSIE QNin280 i's

| ess than about 4.0. In another enbodi nent of the invention, the b* color

of the dried caepeigriembosimesbabibesiinventiorgthe B coles sf theadriathoanbogylicThe b*
color is one of _.the three-co .attributes 10 sured on spectroscopi c
refl ectance- bas@&‘_ ?%’E‘P‘_Eﬁ#é‘m _kQ@lﬁ_{(ﬁ§é$an _@ﬁ?lrna%‘@g_ﬁn Xgo _t%fﬁ%fﬁm”ﬁc’?
reflectance nodenéd mvihifbrahé %+ CBRIIEF AeIHHEE -:aﬁtw%ﬁ@aciaczﬁrhpcygtiér?edo RYS
signify the degree of yellow (or absorbance of lue), while negative

readi ngs si gni f jessitbad@gpeeld.ofl hplbiecqleris ansnfibe treeafolgreatiriwtes 15

Conpositiqns conprising at |east one Carboxylic Acid 1. In.a mbodi ment of
Che’t nvendbon. _rEsHfEeR eatithsrabe piF i Berta itumphio AARBES. 50 (9)
carboxylic aci dyitfagtanaX®iH¥trusi&ftia refidiaan&Omdeieds Afpidiyviie Fhéasting Jr eat er
than 60 percent by weight, or greater than 70 percent by weight, or greater
t han 80 per cent dByiceeiRgsitivegeadingatsignityrihe degrerpteltovhior absogvanceosf gr eat er

e 95 Dercent b G og SRl S50, PE ARS8 R or GBI

of yellow).
15
Compositions comprising at least one Carboxylic Acid
l. In an embodiment of the invention, the dried carboxylic acid
composition 280 comprises:
20 (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
25 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
30 (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 fo 250
ppm, or ranging from 1 ppm to 125 ppm; or



25 99 percent, or greater than 99.5 percent by weight; and optionally, (2)
(a) carboxybenzal dehyde (CBA) isoners in an anount ranging from | ppmto
1000 ppm or ranging fronml ppmto 500 ppm or ranging from1l ppmto 250
ppm or ranging fronl ppmto 125 ppm or 30 (b) toluic acid (TA) isoners in
an amount ranging from1 ppmto 1000 ppmysor ranging fromIl ppmto 500 ppm
or ranging froml ppmto 250 ppm or ranging froml| ppmto 125 ppm or 43
(c) both of the follow ng: (i) carboxybenzal dehyde isomers in an anount

ranging from1 ppn) b&thkd9Re RABWIRG: ranging from1l ppmto 500 ppm or
ranging froml ppm to 250 ppmor Tanging from1l ppmto 125 ppm 5 (ii)

toluic acid isomers (i) nam)qhemldelay@ tsgrrferrarm an gpnound rB@@lngr_fmrm 1oppmangi ng

concentrati on of® (OPRBRYbER IR e e B BPR okt s REGHEE ANgRE 1 rom |-

ppm to 2000 ppmg QS@BBH& rﬂa@@ﬂngowmn pbpmlt% fZ"SDHbHa ppmto 500 ppm or from1
ppmto 250 ppm or from 1 ppmto 125 ppm and  (3) at least one, or at

| east two, Sor at | eéittoluinr agid |$nmarts lhmambuutrarxgnngafrom tapm fa&@) or at
| east six, or at | east sevegr or at L 25(5 eiﬂg or. at 3st 1? H B or at
| east ten. or aPPMeR5{aNGIRGIRM, PRM Q429 PP Wéa”wgéﬁom ®HiPt een, or

at | east fourteFB .or at least fifteen, or at |east sixteen, or at Ieast
seventeen, or at |eéast eighteen, or at |least nineteen, or at |east twenty,
or all of the foll owvingrein the total ephténiratorach carbaxyre naabtdemtydatardetastic 50 ppm
or ranging from}5 '

or ranging fr omac'%dﬁorﬁﬁ 'gt“tg%ﬁ %’%B%’%F&Qh@%ﬁf rf[%’lr’l'icr)‘rlrgg(7)1 %ogégogp%pm
to, 2000 P or oanaP R B B oFtor P L E g e P A IR Y00 pbm to
1000 ppm or rahgdpgnf.rom 150 ppmto 500 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 ieast seven, or at least eight, or at least

15 nine, or at least ten, or at least eleven or at least twelve, or at least
thirteen, or at least fourteen, or at least fifteen, or at least sixteen, or at
least seventeen, or at least eighteen, or at least nineteen, or at least
twenty, or all 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 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;

25 (¢) 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

30 750 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;



25 (c¢) phthalic acid in an anmount of at |east 20 ppm or at |east 50 ppm

or at least 100 ppm or ranging from20 ppmto 1000 ppm or ranging from 50
ppmto 750 ppm or ranging from 100 ppmto 500 ppm (d)
benzene-tricarboxylic acid isoners in an amount of at least 125 ppm or
ranging from 125 ppmto 1000 ppm or rangi ng from 150 ppmto 30 750 ppm or
ranging from 175 ppmto 500 ppm (e) benzé1 I'c acid in an anount of at | east
50 ppm or at least 75 ppm or at least 100 ppm or ranging from50 ppmto

500 ppm or rangi ggrﬁf béﬁz&B é@is%%rgﬁ%nqimém%% ééé@@%&-ﬂt&gmto 300

ppm 44 (f) hydr c aC| I'sonmers in an ahoun ppm at

| east 5 ppm or jegst Eqmm c?rChtmemntZQ)rppsmngr randinigfroth Hppnt © Mppﬁﬂbror
ranging from5 ppmto 175 ppm or_ranging from 20 Emto 150 8 (9)
hydr oxymet hyl beF g §BMH5 POBHIA 675 APEM O3 ARLGING HOTAL0 IRSRR {0 46 PPIBmM  or at

| east B0 pom or ah bEAd SRRz 26ENG) 08T BN A000RILEA 16B00spPM O

rangi ng from 80 p ngi ng from ppm

di car boxybiphengpmi, &paelehist aomnarmmﬁeaanmorm:rﬁr@rmaag;r@ommmo bpfh ﬂ@pm or
rangi ng from 2538 mto 100 ppm or ranging from25 ppmto 10 75 ppm (i)

di car boxysti | be .pgwganginaﬁr%ﬁernpméﬁgﬁﬁgorr eI satet0d RaR 107 ppm - or
greater than 10 E%’ tricarboxybi phenyl isonmers in an anount ranging from
8 ppmto 100 pBﬁ] 'ranging from9 ppmto 50 ppm or ranging from 10 ppm

to 15 25 ppm (k)(h}dibgﬁrd&wmhenqumeinemﬁm mgrmmtlrahgammzo ppAmgs Ng from
5 ppmto 100 nb or ranging from6 ppmto 75 ppm or ra from?7

to 60 ppm (1) 4PEAPHHR)EERFDERETBRE nmﬁ%ﬂ&ommrpraﬁﬁgwg %Fh@omrt@m 10 20
ppmto 15q0ppm 78" Ih?.ngl ng from12 apmto 100 ppm or ranging from15 ppm
to 75 ppm "(m d| 8 rdoxybenzil isonmers in an amount ranging froml ppmto 30

ppm or ranging fQwicarpemstibene ispmeroin smagiowt Farging fropnygteatdOthan
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

15 25 ppm;

(k) tricarboxybenzophenone isomers in an amount ranging from 5
ppm to 100 ppm, or ranging from 6 ppm to 75 ppm, or ranging from 7
ppm to 60 ppm;

(1) dicarboxybenzophenone isomers in an amount ranging from 10

20 ppm to 150 ppm, or ranging from 12 opm 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;

25 (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

30 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
pPpm;



ppm 25 (n) formacet-hydroxybenzoic acid isonmers in an anount ranging from
1 ppmto 20 ppm or ranging from2 ppmto 15 ppm or ranging from3 ppmto
10 ppm (o) acet-hydroxynethyl benzoic acid isoners in an anmount rangi ng
froml ppmto 30 ppm or ranging from2 ppmto 20 ppm or ranging 30 from3
ppmto 15 ppm (p) a-bronmo-toluic acid isg rs in an amount ranging from1l
ppmto 100 ppm or ranging from2 ppmto 50 ppm or ranging from5 ppmto
25 ppm 45 (q) bronp-benzoic acid in an am)unt ranging from5 ppmto 50

PO oo acet o' b aEhg Sl SR A ARG A SBeBP A9 oies ™"

t ol ual dehye i sooeranginy fromat®ppin tHA4W@PPG), bF mmgin@lﬂrmﬁ 05 PRNPRIBS P Ip af; rangi ng
from8 ppmto 25 pm or ranging from9 ppmto 20 ppm (t) phtha dehyde
i somers i n an anodftPreRRAGRIICIacihinoan smewmt fandiog fFQB’W RAM tAAGIPRGNf rom 0. 5

to- 5 d
Comounds. o6l ect edt MHeHeryedd e bR kit rdih SORE 7 dbrh 15 56 B Gs
sel ected i 6 (1)oarhgird) frofh08 ppeh @25 ppml, by rargihg ﬁbrﬁ QWm g0 ppim;at | east

two, or at least three, or at |least four, or at |east five or at | east si X,
or at |east seven()c&ht’bﬁldqﬂ@&*@tls@mﬁ% in @ agqungrangiag s Pel pigm toa0

o 5000 ppmor PTG FAPEHOR G5 7 558 bo, B Fanpa SR BRA%ec2 o 0o

2000 ppm or raﬁgmﬂgnﬁérem the dupnpduhdleOeRpsungs sél@@@drig (3 amiﬁ@rmm to 500
ppm (b) isopht aI ic acid in an amount of at least 1 rgd ranging from1
ppm to 5000 ppnihadrthesegnryndraromppmdssesded iphl) id (Angi ng from 20 10

ppmto 20 pp ng from15 ppmto 1000 ppm or ranging from 20 ppm
to 500 pp(ri:]8 (c;%n@?ﬁ{@%! acid in an amount of at least 1 ppm or ranging

from1l (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 at least eight, or all of the
following:
(a) terephthalic acid in an amount of at least 1 ppm, or ranging from 1
15 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;
(b} 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
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 cpm 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,



ppmto 3000 ppm or ranging from2 rpmto 2000 ppm or ranging from3 ppm

to 1000 ppm or ranging from4 ppmto 500 ppm 25 (d) benzene-tricarboxylic

acid isoners in an anount of at least | ppm or ranging from1 ppmto 3000
ppm or ranging from5 ppmto 2000 ppm or ranging from 10 ppmto 1000 ppm
or ranging from20 ppmto 500 ppm (e) bepzoic acid in an anmount of at

| east | ppm or ranging from1 30 ppmto 3000 ppm or ranging from5 ppmto
2000 ppm or ranging from 10 ppmto 1000 ppm or ranging from 20 ppmto 500

46 (f) hyd i id j i t. of | east 1
i g 1 om 1 ppi i oRopReccdd Bty i ABHrASHH 0 e 1B of "Fang!ng
from 10 ppmto %ﬂgm@fﬂ'orﬁg)p;b\ﬁ(ibmfﬁjrﬁy&mfﬁémgfr@ﬁﬂ@pbﬁﬂﬁﬁﬂm bpmagr amount

of at least 1 5 ppm or ranging from1l ppmto 500 ppm or ranging from5 ppm
to 400 ppm or reaagiorfemn AR tpER0tn®00 ppm  (h) di car boxybi phenyl

_ _ | | (h ¢
or g ng. 1o B BhAE b R BlertaR B Kb AR a0 4 8B oy SO
wherein theg commw,doﬂ*angm@%mdﬁp?@;tsc§@ pbfh, Grakgifg $idnh &MHth to 4pan the

conmpound or conpounds selfecCted in I'n”anot her ~ enmbodiment  of the
i nvention, the dpredorganpimgyfrorn Ecppm te@@Pagimi on 280 conprises: 15 (1)

b | id i . . * th 50 t i ght, t
Chan 60 percent by AR BPPgREisaets rar anbeint 8hat BYhERG- o or or et or
than 80 percent Byqingitedh 195pratS B0e pprhadt AgRer REA's Bym t8RI0BbpmOby 0T €at er

than 95 percent by wei ght, or greater than ercent, or greater than 98
percent, or greagsgingfeomd8.prpde 208tppmur greater than 20 99 percent, or

Pomer s (Cy i n-an SRR e So S sSBEESBAE) S FERIETHG 1 om

izgpg]pt]f g(r)o PPthaR thd 8618bBAnd bP BbmipolREs sBIegRY RP@®). or ranging from ppm to
Il. In another embodiment of the invention, the dried carboxylic acid
composition 280 comprises:

16 (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

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 {o 125 ppm; or

(¢) 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;



25 (b) toluic acid isonmers (TA) in an anount ranging from1l ppmto 1000

ppm or ranging from1l ppmto 500 ppm or ranging from1l ppmto 250 ppm or
ranging from1l ppmto 125 ppm or (c) both of the follow ng: (1)

car boxybenzal dehyde i soners (CBA) in an anount ranging 30 from1l ppmto 1000
ppm or ranging from1l ppmto 500 ppm or ranging from1l ppmto 250 ppm or
ranging from1 ppmto 125 ppm; 47 (2) tdtuic acid isoners (TA) in an
anmount ranging from1l ppmto 500 ppm or ranging from1l ppmto 250 ppm or

ranging from1l ppmt 25 m wherein the total concentration of CBA and
TA ranges from 1 ppn&)ﬁg]%‘@ ST (t?\@m@?@”ﬂ?ﬂﬁ ARG JFOP 1R Bpm t o 500

Do L O . ST SERNERD 0, A PO a1 8

two, or at | east east four, east or 'at | east
six, or seven, or2fappmof the followi ng: 10 (a) isophthalic acid in an anmount

At |east 50 ppm or ranging from 50 m.to 2000 ppm_or rangjn rom7t5

ppmto 1500 ppm or M@Sﬁ*'ﬁ h@,tq;gl qu@pr@mf&%f%‘baﬁg}% @”Qea?n%@'%g{ PPBt n 150
ppmto 500 fppm .Qr o) , r 50 ppm
to 500 ppméjor fg(%f%ggjr%ﬂ %Pb%@oﬁl%bp[ﬁ?%?Bg.ﬁéﬁ]mf@;&noﬁfié@mp%ﬂeo&rrf@%%% or 3
W% or 5 wt% IJdproto 260\, arrfrath twditn torl 28Ppeh% or ranging from 500 ppm

or 1000 ppm to 2000 ppm or 0.5 wt%or 1 w% or 2 wt% or 3 W%, or 5
W% or 10 w %3k 25 wt% or 49 wt % (b) benzene-tricarboxylic acid

[ Somer's 101G (i GiMeLARNT LR 1ok30yoBPG) - ObaLARGH 1 SQIAA, BP0 750

ppm or ranging ppm to m or rangi rom ppm or 175

ppm or 200 ppmi¢astsio qpevenoor albOf ppmfollotvid)00 ppm (c) di car boxybi phenyl
i somers in an anount ranging from20 ppmto 150 ppm or rangi ng from25 ppm
0

to 100 ppm0 or ran@) iepRiAicaripiharh @mort 5bigasd SORAG Hiyangsid Fom $Hm  or
300 ppm ot 500 S 2080 BRnEMPradging frof 98 o 9608 panf!dPrabind o ©F 2

100 ppm to 1000 ppm, or ranging frcm 150 ppm to 500 ppm, or ranging

from 50 ppm, or 75 ppm, or 100 ppmr 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%,

15 or 10 wit%, 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%;

(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

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 wit%, 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 wi%, or 1 wt%, or 2 wt%, or 3 wt%, or 5
wt%, or 10 wt%, or 25 wi%, or 49 wt%, or ranging from 500 ppm, or 750



w% or 25 wt% or 49 wt% (d) phthalic acid in an anbunt of at |east 20
ppm or at |least 50 ppm or at |east 100 ppm or ranging from20 ppmto
1000 ppm or ranging from50 ppmto 750 ppm or ranging from 100 ppmto 500
ppm or 30 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 wt% or 2 w% or 3 w% or 5 w%
or 10 wt% or 25 wt% or 49 w% or rangi g from 500 ppm or 750 4s ppm or
1000 ppmto 2000 ppm or 0.5 W% or 1 wt% or 2 ww% or 3 W% or 5 w%
or 10 W% or 25 wt% or 49 wt % %e) hydr oxybenzoi ¢ aci d i soners rangi ng
from3 ppmto 2mprpptm10ﬂ0 pRrartgidty fnmmcy%wv% a7ewWhBnPr 8rwiarihg from 20

ppmto 150 ppm r 20 ppmto 150 ppm or
175 ppm or 200 Vg&?ﬁqoroi %%Oggi‘){%m?f %{%W ?%E)Wf@fdroxynet hyl benzoi ¢ aci d
i somers in an anpug) Hr@@Xbbﬁaéeba%ﬁh|s@ﬁr§rs%n@hglf@ﬁe sEh RO PO0Ppratod east

100 ppm or ranging from 0 ppmto 200 ppm or ranging from 80 ppmto 180,

or ranging fromrgoglngp‘rﬁmé'w ppm1ed 7dmmmoer feaggighigomrhpam topth0 ppm8or ppm  or
100 ppmto 500 p % or 2

W% or 3 W% Jg%@g\%{qy p’ﬁog{m?%?"lzagpg‘% ’\Rﬁ/& 05)5(933w7?%p"899f20|c acid

ranging from 60 Jppmiga, 60500 @F 1080 from 75 ppmto 400 ppm or
rangi ng from 100 pnéto 300 gg}nq or ragjp‘lﬁﬁg 15 from 60 ppm or 75 ppm or

100 ppmto 300 ppnﬁf) bydrawnptirryibemzomom iggpmners(in)art amepht okt leasicd® i n an

Fangi ng. 1 rom 20 i S ATGHY Tomob aPgs: 1A PPeirosBangife Fior 46 o or
ranging from 10 0, o I 100 ppm
to 500 ppm or %0 pprrn Olifé@l H%M%%nq)b%ﬁﬂgoo%w&rﬁ]%@grg%ﬁgm&oa%ﬁgﬁ% wt % or

2 W% or B w %166rpmm, ot Baoing f[OM@/ppmn 0250\41% @ 1Bp Rt ’iﬂO pRmgi ng from
500 ppm or 750 or mto 2 0. O/ or % (O 2
ot% or 3 e o BHOD0. 28T e, of P-oulR by ity e Wi B3 wh
5 wt%, or 10 wt%, or 25 wt%, or 49 wt%,;
(g) 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
15 from 60 ppm, or 75 ppm, or 100 ppm to 300 ppm, or 500 ppm, or 1000
ppm.

{h) terephthalic 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,

20 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
wit%, 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 %,

25
[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,

30 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

09 percent, or greater than 99.5 percent by weight,



[I'l. I'n an enbodi nent of the invention, the dried carboxylic acid
conposition 280 conprises: (1) carboxylic acid in an anount greater than 50
percent by weight, or greater than 60 percent by weight, or greater than 70
percent by weight, 30 or greater than 80 percent by weight, or greater than
90 percent by weight, or greater than 95 per cent by wei ght, or greater than
97 percent, or greater than 98 percent, 04/'greater than 98.5 percent, or
greater than 99 percent, or greater than 99.5 percent by weight; 49 and
(2) (a) carboxyb %ﬁal dehyde isoners (CBA) in an anount ranging from 1 ppm
to 1000 ppm or ging from ppmto 500 ppm or ranging from1l ppmto 250
ppm or ranging @D@c&ﬁﬂkﬁbﬁn&%ﬁje‘l’l gk |Qfm5r<((@BAﬂhLHrPaﬁ6Uﬁti frofnlA) 1N
an anmount ranging om1l ppmto 1000 ppm or ranging from1l pp to 500 ppm
or ranging from tpppnhot‘tﬂ(Rpr)pmppmar'@nngﬁmgﬂnngnoﬁDD M ororabgigoisom br (c)

both of the follown 1) carbox mers (CBA) in an anount
rangi ng 10 from#P rBﬁ‘gr?tsg afﬁ@d)rﬂﬁﬂé q’szraﬂ ’?/E)?Cf Zgnp to 500 ppm or
ranging from 1 pp(Br)ttSIU?cBQCIBWéBrﬁérsr_ lﬁ‘gnfcfrﬁgﬂlﬁtrﬁﬁg‘nbgaci‘rﬁﬁ to 10D toluic

acid isonmers (TA) an anount rang froml ppmt 0 ppm or ranging
from1l ppmto 25prppon ramgingaﬁnginrfbppmﬁmﬂoqopmm or rargfingfrom 1ppwntr 266 t he
total concentration of CBA ra rom 1 ppm to 2000 ppm | ppmto
1000 ppm or fr(ﬂﬁm cbrpr,%ngg’ng:) ﬁﬁ?mgg "M Oppm to 250 ppm or from1 ppm
to 125 ppm and ?? folgwmgor at least three, or at |east four, or
five, or all of th ow ng: ~(a) i sophthalic acid in an anount at

| east 50 ppm or r an@) mgrtimqbeﬁﬂa!dabyﬂe 502008 (BBA) imanramountgahging 75 ppm t o
Lo0C b o A% TS5 BN e B B SR s
ppm or 1000 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;
15 wherein the total concentration of CBA and TA ranges from 1 ppm
to 2000 ppm, 1 ppm to 1000 ppm, ot 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 five, or all of the
20 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
25 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 wi%;
(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
30 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;



25 ppm or 2000 ppm or 0.5 wt% or 1 wt% or 2 ww% or 3 w% or 5 w% or
10 % or 25 wt% or 49 wt% or ranging from500 ppm or 1000 ppm to 2000

ppm or 0.5 wt%or 1 wt% or 2 ww% or 3 W%, or 5 w% or 10 w% or 25

w% or 49 w% (b) benzene-tricarboxylic acid isoners ranging from 140 ppm
to 1000 30 ppm or ranging from175 ppm %g 750 ppm or ranging from 200 ppm
to 500 ppm or ranging from 150 ppm or 5 ppm or 200 ppmto 500 ppm or
750 ppm or 1000 ppm 50 (c) dicar boxybi phenyl isoners in an anount rangi ng

from20 ppmto 15 m 25 mto 100. or~ ranging from
25 ppmto 75 ppm CP&%?&&V%@%P& %rsp%n?rpgpnogﬁb %}ﬂﬁ%ﬁlf)”?sgﬁ tho 1000
ppm or 2000 ppsd ppfn,Broa fem R5Viih ter 08 oorcréném\gtf%m% épwt% or 10
5 w% or 25 wt9% or 49 w9 d) phthalic acid in an afount of | east 20

ppm or at |eas?Smrrpmhran@mgafromé’é)Qtpmmrpﬁ}ﬁ ppm, aaﬁgﬂm@mt@ﬂromppmnto

oy 50 ot oG POGh b B s BAT 5P 158 R0 ik SERGHIE SRR BB €0, 20
1000 ppm @er 20Q@%pBrpsewtyD.or A% WA%Or 1 W% or 2 w% or 3 % or 5 W%
or 10 wt% or 25 wt% or 49 w%, or ranging from500 ppm or 750 ppm or

1000 ppmto 2000 ;ﬁ@hphtbah@as«dwncaﬂ anountafod least20mpa, or atleagt 59 pom,5 wt %
or 10 wt% or 25 W benzlca from60 ppmto
500 ppm or randl Agers IO RBmrer FandiEd 8502 R s it T AR ERG B S00 hom ¢ o
300 ppm or rangbpos) bpRTMoSEMP eF flon?1 04 BBnPRBO®pBRY oPPm  or 500
ppm or 1000 ppm (fzbterephtﬁgﬂlnlc ?g’.@"@n an am%gnt of (gpﬁl eggt 20 ppm or

at | east 50 pprangmg om 285pMLO0 g 1@} ppanigi 3 pproLISEPPM.rL000 ppm
or rangi ngCr ront 380 PRT BEG0RR REMAH 5 e, BaoRAre B s F B o 5 1600
ppm or 2000 pth%Obr 90 Wt Br 28 wil; Vér'a9 M%ZOMH(an@g frérr\"’é@@ pPn, or 7M0% or 10
W% or 25 w% or 49 wt%, or ranging from 500 ppm 750" ppm or 1000
ppmto 2000 ppnppr 001809vwppan tor 2000ppa, or 05 wit%s, oo VG% or 2 wt%, or 3
wt%, or 5 wt%, or 10 wit%, or 25 wt%, or 49 wit %;
(e) benzoic acid ranging from 60 ppm to 500 ppm, or ranging from
15 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.
(f) terephthalic 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
20 ranging from 50 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 wit%, or 2 wt%, or 3 wt%, or 5
wit%, or 10 wt%, or 25 wit%, 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

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

IV.  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
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,



25 W% or 5 W% or 10 W% or 25 w% or 49w % IV. In an enbodi nent of
the invention, the dried carboxylic acid conposition 280 conprises: (1)
carboxylic acid in an anount 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 greg@er than 90 percent by weight, or
greater than 95 percent by weight, or greater than 97 percent, 51 or
greater than 98 percent, or greater than 98.5 percent, or greater than 99

Car boxybenzal donjaier e tep BT, br et fith sabersbfl sdresteriian o 1000

ppm or rangi ng 9o gertepp or heestePtHpNg9. 8 hekerdibiowéightn 1 ppmto 250 ppm or
ranging from ppmto 125 ppm or (b) toluic acid isonmers (TA) in an anount
ranging from1l rﬂ@@.to 1000 ppm or ranging from1 ppmto 500 ppm or

both of the t ol NougarzybBERsRDLiE R G dn BB A et iR B 6ot
ranging fream 1 1ppmtte 1000 gm0 @hging e dorets 500 R, ©radRgigromI _
ranging fromI| ppmto 250 ppmor ranging froml ppmto 125 ppm; (2) toluic

acid i soners (TAPM o 4p0 apbumy reagigs i@t primtoph pem; ©6 500 ppm or rangi ng
f 1 to 250 - angi ng f 1 t ' t ot al
concent Fat on of B aekd s (7 RTlA o Bl s dn8 bt v s 1DBB1 060

ppm or from1 [t rBRGinBAFBM ar ppriadSb0 AA) droradathghiddin PpphT BE0 PpM t o
125 ppm 20 and (3) at Igagt tvvo,ppgr at | east threg, gor fouP? or all of the

fol lowing: (a) iPPoplriangiogdtara 1ipprado 4Rburitmaer | east 50 ppm or rangi ng
from 100 Gbm to- 160B0RN B ORAREBRG from 250" ppm t o 500" ppm “or rangi ng 25
from 50 ppm or 75 ganca@oxiSéhaidehyle it6PePPCBA) DS BABUM rad&Ag
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
15 500 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;
20 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
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 & wt%, or 10
wt%, or 25 wt%, or 49 wi%,;
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 {o
500 ppm, or ranging from 150 ppm, cr 175 ppm, or 200 ppm to 500 ppm,
or 750 ppm, or 1000 ppm;



ppm or 2000 ppm or 0.5 wt% or 1 w% or 2 w% or 3 w% or 5 w% or 10
w% or 25 w% or 49 wt% or ranging from500 ppm or 1000 ppm to 2000
ppm or 0.5 wt%or 1 wt% or 2 ww% or 3 W%, or 5 w% or 10 w% or 25
w% or 49 w% 30 (b) benzene-tricarboxylic acid isoners ranging from 140
ppmto 1000 ppm or ranging from 175 ppm go 750 ppm or ranging from 200
ppmto 500 ppm or ranging from 150 ppm r 175 ppm or 200 ppmto 500 ppm
or 750 ppm or 1000 ppm 52 (c) dicarboxybi phenyl isonmers in an anmount

anging from 25 poa barsBfergl sbaRa: REar BB SYsARTH T 29HBAS or 500
ppm to 1000 ppm150Q@prd0fitanging fesm@Sopwh%e @0 dorit 80 raPiging 6P 29bpeh tof % or

5w% or 10 5 w% or 25 W% or 49 w% gdé phthalic acid in an anount of
at |east 20 ppm75d?rpra¢onréagtngsgoormﬁﬂ0 PR, ak 30@ppm, 0G0PImMde 108AgIPM, f rom

20 ppmto 1000 r [ 5 5 p WAS PMo, OL £angin rom 100
ppmto 500 ppm Bg?boggﬁé?%¢$%/?g’map %S@%gﬁ("%ﬁg Vg%f{ﬁ’l?roé% Bgrjnb or 750
ppm or 1051000 watimor @6 vA0DbriowtRr 0.5 wt% or 1 w% or 2 w% or 3 w%
or 5 w% or 10 wt% or 25 w% or 49 w% or ranging from500 ppm or 750

ppm or 1000 ppm t(g) pbthelip paid iprarvamountef arleastd®ppioy op atuerst 60 ppmwt % or
5 wm% or 10 w9 % or 4 9 ter lic acid in an anount
of at least 20 é‘kﬁ]ﬂeg%?ﬁ%pbgktorg%na\@gf?m]%b&pnafgﬁgﬂgtpp%d)rﬁaﬁgmgr rangi ng
from 20 ppmto §RAV50RFM & 750 PPE, B8 rAndiAy HOnPROD (T RO500 Pon®or” @angi ng from
100 ppmto 500 ppm or ranging from 20 ppm 50 &ym 10C ppmto 500 ppm or

750 ppm or  1008ngipgroot 22000, Hshppror 100 Spm & 5¢0 ppmuory S6rpmvery, or 3
or 750 20 18%:% 3@6%’%&&?@@@ @63\6% 'ﬁ%%%ﬁy\fs%\%%%r“&%%&g Wil oG 0% or 3
W% or 5 W% @r%1\rMhWtunrorZs W) or49 dsNor ?’ang(n%lf@nﬂeoerﬁwﬁi,i_m of the
invention, the dried carboxylic acid conposition 280 conprises: 25 (1)
car boxyl i ¢ aci dPPm, & 188 pRM t 280Q@ ppirhan 05D whér centwilly, ats? whto, 0bB
wt%, or 5 wt%, or 10 wt%, or 25 wi%. or 49 wt %;
(e) terephthalic acid in an amount of at least 20 ppm, or at least 50
15 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 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 wit%, or 5
wt%, or 10 wt%, or 25 wt%, or 49 wt%,, or ranging from 500 ppm, or 750
20 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 %;

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



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 53 (2) (a)

car boxybenzal dehyde isoners (CBA) in an arbunt ranging from 1 ppmto 1000
ppm or ranging fronl ppmto 500 ppm or ranging from1l ppmto 250 ppm or

Fangi ng rom 1 BandsHRRRle e R (G AR Hhf b Beirt B or
ranging from1 Mpﬁﬂ)rfn(loZI@QO mﬂoﬂrangmggﬂrmﬁﬁmmcisg@rﬁpw cslr?réngi@u@lfrc% 1( C)

both of the foll ow ng: é car boxybenzal dehyde i soners in~an anount
rangi ng from 1 Apsia 854 @, mwanging eyl ﬁngthOTﬁ5lpplﬁDl’nOfO 500 ppm or

[ 10 f I to 2 to 125
ol di o acid i somer &P Ak PR 0Ted PLAb e iR fiare D%SBBPHP o
ranging fragn 1 ppimta raRGinBFMmMArp Jﬁmglfm 6drﬁr6r1raﬁ§mgtﬁom1‘2 ger ein
the total concentratior of CBA and TA ranges from I ppm 15 o 2000 ppm 1

ppmto 1000 ppmpPpsm, Cfrrraﬁglngﬁmmﬂopwodoﬁﬁﬁ]pm. drom1 ppmto 250 ppm or
froml ppmto 125 | east two, or three, or all of the
follow ng: (a) |so(%ﬁghm &qhg(cfﬁg}@?"?"ﬁgan amount at |east 50 ppm or ranging
from50 20 ppmto ?(QWaﬂbl@)&ybéﬁzd@édelsBﬁ@% S@BRPTH AR ahRAhtRARYIngT rangi ng
from 100 ppmto 1000° ppm or ranging from 15 mto 500 ppm Or~rangi ng

from50 ppm or froen ﬂmnmm @00 pppmordangisg fmmmhmprﬁcb@ 56Pmproy ori@dQingopm  or
ggo\%t (F’)A;pmor 49 wt?'f%m (fr %?%W r"ghf g%'fvbﬁ(y pr pr %’ ﬁ%%PE@ '(c%)o 28601:;]0\91't %or o
295\MW}%;% or 1 wt% 0r(2¥tdl¥ﬁ|8/0acﬁfls§m@r§/<(TAPTn ah #ndun®fantfing Wobfi 1 Yo W % or
500 ppm, or ranging from 1 ppm to 250 ppm, or ranging from 1 ppm to
125 ppm;
wherein the total concentratior of CBA and TA ranges from 1 ppm
15 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 three, or all 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 wit%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wt%, or 25 wit%, 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,



(b) benzene-tricarboxylic acid isonmers ranging from 140 ppmto 1000 ppm or
ranging from 175 ppmto 750 ppm or ranging from 200 ppmto 500 ppm or
ranging from 150 ppm or 175 ppm or 200 ppmto 500 ppm 30 or 750 ppm or
1000 ppm (c) dicarboxybi phenyl isoners in an anmount ranging from20 ppmto
150 ppm or ranging from25 ppmto 100 ppm or ranging from25 ppmto 75
ppm or ranging from 200 ppm or 300 ppm Sgr 500 ppmto 1000 ppm 54 or
2000 ppm or 0.5 W% or 1 w% or 2 wt% “or 3 ww% or 5 w% or 10 w% or
25 W% or 49 ww% (d) terephthalic acid in an amount at | east 50 ppm or

anging from 5CL0BRBATT &1 oBa s, R 1oFPA% WA PERRES et eB80hpm or

rangi ng from SOW%n‘orgsvﬁ% Mo Wt%100 ppm or 150 ppmto 500 ppm or 1000
ppm or 2000 ppm or 0.5 wt% or 1 w.% or 2 wt% or 3 W% or S wt% or
10 wt % or 25 wt%(dbkera@ﬂﬁ@h@ agig lnmgamgumtrcﬁde%ﬁcﬁopmm of rammg Fem 580 2000

20,5 55,5l 28, s lindion, B e B b apd

car boxyl i c5aci d100ppRetd OO pRHH) of eafihg HBm (50 ppat RPBOH | m’alq:lrdah ngn anount
greater than 50 percent by wgigght or %5 greatg? t han 689percent@b§g/ wei ght,

or greater thanfreo PR peBhoOrdy %ﬂg@ﬁmo BPMy Pe4 PR MPIhEMSB0 ppet.curt008y wei ght ,

or oreater 1 nanPep BEPRbRM. o Ep Sbe, i RS b BaR S han
98.5 percent, Opr gomﬁ/@rortzfsam*’/o%wmnbn gnggﬁah%o@?pm%?@onqmﬁnt by
wei ght; 20 and (2 a) carbox benzal deh de isoners in an anount

rangi ng from | pgedQ@ Bpmoeo Ogpwiecrr T%és ﬁg2th%@f@p‘M%o osGowener B8 rangi ng

froml 9 fromiL ppmto 125 ppm or (b) toluic acid
i soners (%@3 ma'ggf Q%H@/‘f‘fﬁ \89/1°’rom 1 ppmto 1000 25 ppm or ranging
from1l ppmto 500 ppm or ranging from1l ppmto 250 ppm or ranging froml

ppmto 125 ppm _ or . _ _
VI. 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
15 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;
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;



(c) both of the followi ng: (1) carboxybenzal dehyde isoners (CBA) in an
amount ranging from1 ppmto 1000 ppm or ranging froml|l ppmto 500 ppm or
ranging 30 from1l ppmto 250 ppmor ranging from1l ppmto 125 ppm; (2)
toluic acid isoners (TA) in an anount ranging froml ppmto 500 ppm or
ranging from1 ppmto 250 ppm or rangi ngdsfsrom 1 ppmto 125 ppm 55
wherein the total concentration of CBA and TA ranges from 1 ppmto 2000 ppm
1 ppmto 1000 ppm or froml ppmto 500 ppm or froml ppmto 250 ppm or

from1 ppmto 125 ppghepld thétdtél)?ﬁceln?%gbgtgm]@Bﬁén@HA Pd(n#é%q‘rrérggll O¥kng. (a)

I sophthalic acid in an anount at Teas or rangingro ppmto

2000 ppm or r argi28g0fapom 17ppmppim 10D0LH68, ppfronot ppanigi 5Q0 ppemor 1@en ppm t o
1000 ppm or ran in? é%é)m 150 [?rpmto 500 qpﬂm or ranging from50 ppm or 75
ppm or 100 ppmPP& 1zel BRM. 6 K0 1 AR @1 <2@BM10 ppm or 2000 ppm or 0.5
w% or 1 w% g2 WM% or 3 w% or 5 w% or 10 w% or 25 w% or 49
Wt % or ranging from500 ppm or 1000 ppm to 2000 ppm or 0.5 wt%or 1 w%
or 2 Ww% & 3 \BYatleast twonwo¥all of tHdfollowihg or 25 W% or 49 w% (b)
benzene-tricarboxylic a i somers ranging from 140 ppmto 1000 15 ppm or

i d
rangi ng from 175 p{é‘ﬂrﬁo@ﬁ!ﬁ'@(ycﬁﬁﬁ INoAN AEIYING Gt 18asHPE GO A repgingoem or

ing f 15
1600 pprm | (¢ qirear 2940 gém, BPFandiha fidhh FBBOr 10 100 BRln, cvardiiaBh OF
150 ppm or randi00gpgm ¢ S0 ppm, oy rafgingdram ds0rEpng ite §00 s 26r pgidgo 20 75

ppm or ranging from 200 pp or 300 m or 500 ppmtaqg 1000 pp or 2000
ppm or 0.5 MWJTO@PWW/QOF?& @PW%1§8PQW%15&DFHN\¥\@§PO&DWOOF 4 or 25

T OO o or ARG B LB BV 4 Helel s b
than 50 percent dpyl Oweti%ghdr,25wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
to 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 wt%;
(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
15 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
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 wit%,;

VI, 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



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; agg (2) (a) carboxybenzal dehyde
I soners (CBA) in an anount ranging from ppn1to 1000 ppm or ranging from
"I ppmto 500 ppm or ranging from 1 ppn1to 250 ppm or ranging from1 ppm

to 10005 ppm (o1(e SatcyBREabaRAR Releb B B ANl TR PRI oo o
250 ppm or rang téﬂOU@bplﬁrﬁ)fﬁrtrQn%ﬁg a1 PFm 6 500P P Cbr tangideefrbeiv ng:
(1) carboxybenzal dehyde i soners in an anount ranging from1 ppmto

1000 ppm or rarginigte 2591ppnp>mﬁrﬁagmo‘r%mp@m ted@§imyn; A0 from 1 ppmto 250

Drount angi ng 11 o) P RClLisbaRsSRIA) i by G R SRR (0 4B0B oy o
ranging frgml ?pm P radgihg PR 1vmﬂﬁ@¢ aoofyfmﬁ Qirarbngm@qﬁﬂﬁr1a;§¢mo<2‘5008A and
TA ranges from m 15 to 2000 Epmto 10 ppm or from1l ppmto

5]90 Eprr} lolr from)m O@pmglog:_ﬁwﬁmnmé%m WML Ppm t o 12|5 ppm 58nd (3) both
of the follow ng: S cid in an amount at | east ppm or
rangi ng from 50 éé?%%thﬂqg'qég‘%"'ﬁ@ ranging from75 ppmto 1500 ppm or
ranging from 100 p éa}béﬁy%blﬁl%'lﬂe eligrakRY(EBRNNIADardint fa ppm or
ranging from 50 pp&m ortc;\m&?m orW?OO ppm (or 1)?8 gmto SOOr@Jlggm or 1000

ppm or 2000 ppiorbil PPN ppmML ofr3nging femvl sprvto 300mopM,.0r rBngine,  or 10
b or 019" s 1 Rl 0 296 pol{9) PR 3P oBATE FRAREY 26 wcos Cor 25
W% or 49 wt% (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
15 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:
{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 48 wi%, or ranging from 500 ppm, or 1000 ppm
25 to 2000 ppm, or 0.5 wt% or 1 wit%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wt%, or 25 wit%, 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;

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

composition 280 comprises:



(b) benzene-tricarboxylic acid isonmers ranging from 140 ppmto 1000 ppm or
ranging from 175 ppmto 750 ppm or ranging from 200 ppmto 500 ppm or
ranging from 150 ppm or 175 ppm or 200 ppmto 500 ppm 30 or 750 ppm or
1000 ppm VIIIl. In an enbodi nent of the invention, the dried carboxylic acid
conposition 280 conprises: 57 (1) car boxy§ Ic acid in an anopunt greater than
50 percent by weight, or greater than 60 gercent by weight, or greater than
70 percent by weight, or greater than 80 percent by weight, or greater than
90 percent by 4rh& I | , reater than
97 percent, nge&tgtoégr %‘%ﬁ%gﬁ erc&r%@e%%r%%{a?@%e@ﬁ%géﬂlgbggrogent or
great er than 99;reaheﬂ:<ﬁ1mﬂ B@pegzemquélglaino@%réatpeﬂmrﬂo beroaat bhtweigintd  (2)
(a) carboxybenzal dehyde i soners in an anount ranging from 1 ppmto

1000 ppm or rarﬁﬁ.%@atﬁrmn%ﬁemnﬁ@m@w @FQF%ﬁ’{@rW@”f aerpenhbyppmto_ 250
ppm or rangingf HP oPQFé&{téPt{%é?dogg ceff bw n%. hgﬂgreaPér%bﬁm s gggﬁ Inan

anmount rangi ng fro rom | ppm or
ranging frdn 1 mmrgré@te:?mn @ﬁ)marcmnt rcﬁrrg;rea’@rftlnm& Sppercent, b2 yregter tian (c)

both of the follow ng car boxybenzal dehyde isomers (CBA) in an anount
ranging from!| gﬁp‘?ﬁrﬁgntlgbgr%ﬂﬁthé*ﬂ hagereenttywaigibm t o 500 ppm or
ranging from!| mto 250 ppmor ranging from1l ppmto 125 ppm; (2) toluic
acid isoners (TA) in an anount ranging from1l ppmto 500 ppm or ranging

from1 ppmto 2320(z)marbaxybeargdebyde monlersf@BIA) in 20 atﬂ@rnmgm@efr@hn t he
total concentration of CBA and TA ranges from1l g@@ato 2000 ppm. 1 ppmto

1000 ppm or frdnP amptmopemr@%ﬁﬂgwe frergmpPm przs@r;sarr\s;marfrermaml ppm
to 125 pp o and é%ﬁkﬁ%() Woﬂarﬁ%ﬁgfﬁ%lrﬁ‘gm%{ﬁpbrﬁ%m halic acid in an

anmount at ast ppm rangi
(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:

15 (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
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 wit%, or 2 wt%, or 3 wit%, or 5 wi%,
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
wi%, or 25 wit%, or 49 wt%;



!

ppmto 2000 ppm or ranging from75 ppmto 1500 ppm or ranging from 100
ppmto 1000 ppm or ranging from 150 ppmto 500 ppm or ranging from 50

ppm or 75 ppm or 100 ppm or 150 ppmto 500 ppm or 1000 30 ppm or 2000
ppm or 0.5 wt% or 1 w% or 2 wt% or 3 w% or 5 w% or 10 W% or 25
w% or 49 wt% or ranging from500 ppm or 1000 ppm to 2000 ppm or 0.5
w%or 1 w% or 2 % or 3 W%, or 5wt§gq or 10 w% or 25 W% or 49
wt% 58 (b) dicarboxybi phenyl isomers in~an anount ranging from20 ppmto
150 ppm or ranging from25 ppmto 100 ppm or ranging from25 ppmto 75

ppm or ranging fr - r ; r 2000
ppm or 0.5 wt % A?W%gwﬁﬁ%%%h%"\}(f%”%?% %%ﬁ@r&ggﬂﬁ.@g%@,@f@%t % or 25
W% or 49 wt % 1B6R.ppm camargibgdrare@b mimttdie O0mentdraangingefromi 2Z5psmrtboxy! i ¢
acid conpositi 9n 280 conprises: (1) carboxylic acid_in an anpunt greater
than 50 percent /BRI HENIHE from ZW0RR™Br Ok B PBEY. BEPEEMRPTH YO MEDE MPM.or

greater than 700P9666ﬁ@nﬁ§r‘6€5\;9g‘0% or‘%rwt@/ﬂ,eﬁlﬂvt%hﬁ% RS RhopD¥r ! Nt or

greater than 90 'perce or greeater than percent by wei ght, or
greater th#&n 97wi%, oelt wt%Qrorgreatl8r than 98 percent, or greater than 98.5
percent, or greater than 99 percent, or greater than 99.5 percent by

wei ght; 15 and (2) (a) carboxybenzal dehyde isonmers (CBA) in an anount

ranging from 1yRom boatAbiflnpot RGN B gRRTLhAGOR. BB o Tanging

froml ppmto 250 ppm oOr Tanglng toluic acid

i somers (TA) i ncempasition280astghpigsds:om 1 ppmto 1000 20 ppm or ranging
froml ppmto 500 ppm or ranging froml1 ppmto 250 pp or ranging froml
ppmto 125 ppm (bréareyxys@sichin amamasint gueatgr thet)5Geeissry b veighteAy de

| et 2o TR0 ppfr el Mo RSN T & BRMA30I0%8 AAthng, UatpnS 1o
to 125 ppm; (2prgratercthanidd percart sy (éight] or greatordbanh 90gpegcent by om 1 ppm t o
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;
15 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
20 ppm, or ranging from 1 ppm to 500 pgm, 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
25 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
30 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:



500 ppm or ranging froml ppmto 250 ppm or ranging from1l ppmto 125
ppm wherein the total concentration of CBA and TA ranges from1 ppm 30 to
2000 ppm 1 ppmto 1000 ppm or from1l ppmto 500 ppm or froml|l ppmto 250
ppm or froml ppmto 125 ppm and (3) both of the following: 59 (a)
benzene-tricarboxylic acid i soners rangi n%(f rom 140 ppmto 1000 ppm or
ranging from 175 ppmto 750 ppm or rangi g) from200 ppmto 500 ppm or
rangi ng from 150 ppm or 175 ppm or 200 ppmto 500 ppm or 750 ppm or

1000 5 (b) di ' Iy S| [ 0
Lo 180 om Cor 1 S PRAX BRSNS R Bokibr&RafiiRy Bont 1280 16 20RGT PO
75 ppm or rangippen,fororang@y fom 176 pBRoptsn pom, BOfaNgg froml200 ppaino  or

2000 ppm or 0.5 W% or | w% or 2 w% or 3 w% or 5 ww% or 10 w% or
25 wt % or 49 woh0 prmyer repgiye Eemodtremh. of 17 R erm eer00dpm te S08rarsa.

carboxylic acid [t onprises: (1) carboxylic acid in an anount
greater than 50%2?’@%&%@%‘\%@@?& or greater than 60 percent by weight, or

greater than 70 pemsamartxyiwhamyl isoferein h%ﬁwnt&bﬁ@ngﬁr@ﬁmﬁmw vei ght,
or greater than 90 percent by weight, or greater than 95 percent by weight,
or greater than 169 fReR.cErHaNgingrfreme eRMitA Q0P epIeRgINGIOH 2 PBM tthan

98.5 percent, or ter t I . rcent by
wei ghts and ' 20 CHPTy eV BRREBH BER, e 30LBREF B bk 16 1808 R
ranging from | opROVO@pHQR HMtYQor AR e 2 W%l op Brwios, S wtor a0 r angi ng
from1 ppmto 250 ppm or ranging from ppmto 125 ppm or (b) toluic acid
i soners (TA) i nWik. &8awt%, g‘g%y?%iom 1 ppmto 1000 ppm or ranging from1
ppmto 500 ppm or ranging from1 ppmto 250 25 ppm or ranging from1 ppm
to 125 ppny or

X. 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,
15 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
20 (2) (a) carboxybenzaldehyde isomers (CBA) in an amount ranging from
1 ppm to 1000 ppm, or ranging from* 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 frem 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;



(c) both of the followi ng: (1) carboxybenzal dehyde isoners (CBA) in an
amount ranging from1 ppmto 1000 ppm or ranging from1 ppmto 500 ppm or
ranging from 1 ppmto 250 ppmor ranging from1 ppmto 125 ppm; 30 (2)
toluic acid isoners (TA) in an anount ranging from1l ppmto 500 ppm or
ranging from1 ppmto 250 ppm or ranging Broml ppmto 125 ppm 60
wherein the total concentration of CBA an(? TA ranges from 1 ppmto 2000 ppm
1 ppmto 1000 ppm or from1l ppmto 500 ppm or from1l ppmto 250 ppm or

from1 ppmto 125 Ppﬁhe%ﬂgthestt&%%c tgsbﬁ@@ép %Y\@BAoénc?HA r%kgggﬁ%)mlgh%w ng: (a)

terephthalic acid in an anmoun pm~ of Tangin I'Epmto

2000 ppm or ratgR0g0 bpom17SEpman10001aH0, eoremar ppangistd pparor 8/ ppm to
1000 ppm or ranging from 150 Ppmto 500 Egm or ranging from50 ppm or 75
ppm or 100 ppmPPBt o127 PR PHTT80DT PP tol 290001 10 ppm or 2000 ppm or 0.5
W% or 1 wt% gp4q2 W% or 3 ww% or 5 w% or 10 wt% or 25 wt% or 49
wt % or ranging trom 500 ppm or 1000 ppm to 2000 ppm or 0.5 wt%or 1 w%

or 2 w% &r 3 \Bpatleast thoybrall of theOollpiviig: or 25 wt % or 49 wt % (b)
benzene-tricarboxylic acid isoners ranging from 140 ppmto 1000 15 ppm or
rangi ng from 175 paMerephtBaliGasid isan-aRguiatileash SEopPPpAT fangimmiroppay or

1000 pam (o) apear RS i BF BnHfa r8 PERRHE TR, R e B8 o ¢ o
150 ppm or rang00gpim tort @30 ppm,baréw@n@mn¢50rp@ﬁgt'm50(ﬁpgm,2§r§@@mgo 20 75

ppm or ranging from 200 ppm_ or 300 ppm or 500 ppmto 1000 ppm or 2000
ppm or 0.5 wt %08t 54 PRI db P 9% 16 PBMAEY 581ps i 600 dpm.er W0% or 25

B s a0t i, 2080 B g or e or A SRR P YL
than 50 percent oby0Owabg ok 2504t%, 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 wi%;
(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
15 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
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 wi%, or 3 wt%, or 5 wit%, or 10

wt%, 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 S0 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



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 61 (2) (a) carboxybenzal dehyde
I soners (CBA) in an anount ranging from ﬁlppn1to 1000 ppm or ranging from
ppmto 500 ppm or ranging froml|l ppmto 250 ppm or ranging froml ppmto

125 b I TA) i 1
10005 pm | o ARLFAEBRH SRR e S Qe (AT $ AT FNG T L6 250
ppm or rangi ng1 fpheicl1 GEphM é?5arli§?ﬁ§.j fr@fnwbmh@tfmcpﬁpﬁnhsrféﬂdu roeh 1(1)

car boxybenzal dehyde i soners (CB an anmount ranging from 1 ppmto 1000
ppm or rangi ngpmmdmZB()mmmUijglrmafm@mdrpmam@ﬁﬁfj pphg; dmom | ppmto 250 ppm

f 1 T
PEng g T oom 5 pod R sRREts (1A AR AT PuRS g o6 Bﬁm foftl aneing
from1 ppngto %&% BPPAngiRE M bPkh EOOS@é pﬁﬁ%%r@h%%m té‘Q TA ranges

from1 ppm 15 2000 ppm | ppmto 1 m 1l ppmto ppm or
from1l ppmto PG, pprqngmlg frooni ppppio 126 mrzm ppm and (3) both of t he

follow ng: (a) terephthalic id in an ampunt at |east 50 ppm or ranging
from50 20 ppm t 8 e)%ﬁg 6b‘fﬁ‘aﬁP WiNggi ng from 75 ppmto 1500 ppm or rangi ng

from 100 ppmto 1000 da50 rangi ng
from50 ppm or 75 ggm Orx%néﬁg%hpg?fgl@g@,%qgg@qgtgg. agg%uﬁgiﬁn?ﬂ{go ppm or

2000 ppm or O. Eomt Ppportol! 0Aegpror oranging onmst wpm toop OB ppoor ramging wt % or
20 08, 0507 gt ot RSkt 8B R S BBl °, 2050 BPEL
49 wt % (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
15 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:
(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 wit%, or 1 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wit%, or 25 wt%, or 49 wt%, or ranging from 500 ppm, or 1000 ppm
25 to 2000 ppm, or 0.5 wit% or 1 wt%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wit%, or 25 wit%, 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;

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

composition 280 comprises:



(b) benzene-tricarboxylic acid isonmers ranging from 140 ppmto 1000 ppm or
ranging from 175 ppmto 750 ppm or ranging from 200 ppmto 500 ppm or
ranging from 150 ppm or 175 ppm or 200 ppmto 500 ppm 30 or 750 ppm or
1000 ppmy XIl. In an enbodi nent of the invention, the dried carboxylic acid
conposition 280 conprises: 62 (1) carbongic acid in 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 weight, or greater than

30 percent by WA RICFUSH bR 8RR BERtedNeARh IR wiydoeat er L han

97 percent, grea percen cent, or

greater than O§raztsictiah, 6oopergeaatb;eWetgm,rbr9@reéta:rehgl¢rm gBtcast lg_,h\Wel d  (2)
(a) carboxybenzal dehyde i soners (CBA) I n an anount rangl ng from ppmto
1000 ppm or rafg@iRgterhan SinRreentInowsiaht drarealrjithen PPawrgentty ppm to 250

Brount rangi ng. PP BT RRt 11e 08 WEedt b/ Wbl s trPRel T pRrest) ppm “or

rangi ng frem 1 gpgrdaterdb@n 98ercerit, baggaangr thaeradls peredr, dgreppsAthan (C)
both of the follow ng: 15 (1) car box§ enzal dehyde isonmers (CBA) in an amount

ranging from 19%pﬁmemt,1@owea$ﬁﬁthm9 angeiegnt Pymeigiom t o 500 ppm or
ranging from1 (;i)mto 250 ppmor ranging froml ppmto 125 ppm; (2) toluic
acid isoners ( ‘? in an anount ranging from1l ppmto 500 ppm or ranging

from1l ppmto 280 (apsarbekybenaldihydedsdrherP(CBA) inZéh é%ulhpfﬁngm@h@hm t he
t ot al concentratlon of CBA and TA ranges from1 to 2000 n% gpmto
1000 ppm or froRPm BbﬁQ@Q)DBm;)OppﬁﬂQ“@@ fropghpam tg%&mpr%or RRAINGIOM bm 1 ppm

to 125 pp and %uéﬁo(z%?o %rop,fan h‘%fifr&lnl‘lgﬁﬁrﬂ% 1@3) ptng:rcﬁ,pht halic acid in an

amount. at PeastP B angl
(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:

15 (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
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 wit%, 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%,;



ppmto 2000 ppm or ranging from75 ppmto 1500 ppm or ranging from 100
ppmto 1000 ppm or ranging from 150 ppmto 500 ppm or ranging from 50

ppm or 75 ppm or 100 ppm or 150 ppmto 500 ppm or 1000 30 ppm or 2000
ppm or 0.5 wt% or 1 w% or 2 wt% or 3 w% or 5 w% or 10 W% or 25
W% or 49 wt% or ranging from500 ppm or 1000 ppm to 2000 ppm or 0.5
Ww%or 1 w% or 2 w% or 3 w%, or 5w or 10 W% or 25 w% or 49
w% 63 (b) dicar boxybi phenyl isoners i n an anount rangi ng from 20 ppmto

150 m or rangi 100 or ra from m,t o
ppm pgr r angi nggf r@t)nd r‘ﬁp %WSP 8‘6‘9{666%%&%? mig, 2000
ppm or 0.5 wt %150rp dm%ro/nangfnngr%%S Qﬁm%V\ﬁdﬁ?p;S’rh §r Mindindfrof25 ngﬁfé% or 25

w% or 49 wt% Al I n another enbodi nent of the invention, the
carboxyl i c aci d 75qerpoei rtangmngemczwpmpmesr SOQppUarohJc{ﬁWl prmAci180Dmppan, amount

greater than 50 recent by Lght, r an .60 r cent wei ght,
or greater thand?gogﬁrp@é'ntor\g@b&g/b Wé’}) @2 2%0{ a"ﬁto/g-oo'};g?"’g Prﬁé wei ght ,
or greater g hanyQd§, Qﬁrzog,qm%b(y“;g\m%ht 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
wei ght; and 15 ( car box enz oner s CEﬁbg i.n,an am) rangi ng
from1l ppmto gﬁ% p%f‘nana %ﬂemgafoﬁ‘ﬁe ”f’\SGI”PthW drieq CAMRMY ?@C'Qm d
isomers in an a@gﬁmosﬁbnlméo,ﬁgr@égn or ranging from50 ppmto 2000 ppm
or ranging from 75 ppmto 1500 ppm or 20 ranging from 100 ppmto 1000 ppm

or rangi ng f r om(1pcarppxylicadidm @nﬂmmmt geeatenthar Shrpe&emp by weightsoppm  or
100, PP, ¥ O PRIyt s o8B By I BElaet S0 B it O
258" 02 5795 Sy R Pl 9900 py2R00. 9ot o g aenippe 0 o 2
benzene tri car baseyghtcongreaterdbar©9S perogntyy weight, 1m(grppt‘arﬁba|19fb'(percent
or greater than 98 percent, or greater than 98.5 percent, or greater than
89 percent, or greater than 99.5 percent by weight; and
15 (2) carboxybenzaldehyde isomers (CBA) in an amount ranging from 1
ppm to 500 ppm, and
(3) all of the following:
(a) phthalic acid isomers in an amount at least 50 ppm, or ranging
from 50 ppm to 2000 ppm, or ranging from 75 ppm to 1500 ppm, or
20 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 wit%, 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
25 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;
30 (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,



|

ppm or ranging from 175 ppmto 750 ppm or ranging from 200 ppmto 500
ppm or ranging from 150 ppm or 175 ppm or 200 ppmto 500 ppm or 750
ppm or 1000 ppm 30 (c) dicarboxybi phenyl isoners in an anount ranging from
20 ppmto 150 ppm or ranging from25 ppmto 100 ppm or ranging from 25
ppmto 75 ppm or ranging from 200 ppm or 300 ppm or 500 ppmto 1000 ppm
64 or 2000 ppm or 0.5 wt% or 1 w% or% w% or 3 w% or 5 w% or 10
w% or 25 wt% or 49 wt% |sophthalic Acid Conpositions 5 1. In an

enbodi nent of the_invention, the dried carboxylic acid osition 280

conprises: (1) PE3BRYRRNM ©F&e? Wt 05 VEeR1t2 Yt bales VYtF(a(r:Por wher eenP by

wei ght, or gre r ) FRpL- by weight, or greater than 70 percent by
wei ght, 10 or g}rt(gbatoé?gt a/gicg(sqper}co’ent by wei ght, or greater than 90 percent

by wei ght, 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 Kepiitbalie Agiddeompesitiont by wei ght: and 15 (2) (a)

3-car boxybgnzal dehyde (3-CBA) in an anmount ranging from1l ppmto 1000 ppm
or ranging froml ppmto 500 ppm or ranging from1l ppmto 250 ppm or

rangi ng from ppm t olnl3s epgbudiment ) thevitdntion, @ driédreddoxgieracie) i n an
amount ranging from1 ppmto 1000 ppm or ranging from1l ppmto 500 ppm or
ranging from | PRMPP8ton@8Psepmpi§esor ranging from1 ppmto 125 ppm or (c)

ot OF e 1o LKAl a3 REAOMATIERRIPIG, S35y g gBgfe
rangi ng from 1 gpgertthaddd at by ae@jhtgorf greadr tham70pek2ontpweight, (2)
mtol uic %éi d i sonee{a(stjer(ztg} ;’m aRtrlg)hnDunt t,r(arngien? from I0 pprr:3 to 500 ppm or
rangi ng fri8m 1 Bpef 8 6f welsht erogreatgsgham §0 pereemdn
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
15 (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
(b) m-toluic acid (m-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
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 icast three, or at least four, or at

least five, or at least six, or at least seven, or at least eight, or at least



wherein the total concentration of 3-CBA and mTA ranges from1 ppmto 2000
ppm 1 ppmto 1000 ppm or from1l ppmto 500 ppm or 30 from1l ppmto 250
ppm or froml ppmto 125 ppmand (3) at |east one, or at |east two, or at
| east three, or at least four, or at |east five, or at |east six, or at

| east seven, or at |least eight, or at least 65 nine, or at |least ten, or at
| east el even. or at least twelve, or at |@&st thirteen, or at |east
fourteen, or at least fifteen, or at | east sixteen, or at |east seventeen,

or at Ieast ei ght een east teen | of the follown 5 (a
terepht halic agf‘lﬁ‘el R Qﬁ{eé‘ﬁ'ém oatat ?jegﬁnp‘ﬂrn?ta'SPStrt&’ e§r At fasto gppm go)

2000 ppm or ra f r [ f pmto
1000 ppm or raﬂgil&%%’] fcgrﬁl%%ép%%ﬂn%étho%g%@I%%Hm?%? %Lﬂkllg |tcsr])§§?gllgﬁatgn anount

of at |east 20 [g@st severdeeh earsat [&8stmighteeny oradt leaststindte@nppnall of thangi ng
from20 ppmto ];choo, )m or ranging 10 from 50 ppmto 750 ppm or rangi ng
from 100 ppmto | m (c) benzene-tricarboxylic acid isoners in an anount

f at | 140 f
075" ppm 10?750 ppal exEnthaRTaGE in B BRGNS K BarRind ROR 96,01 3"
Fanging 1 rorm ?Bp'&“ﬁqmtfmsc':m“”' %“f“?'ﬁg:““’mnﬁp?m 1759 e to 400 mom orr <"
rangi ng from 106)8@@%@ %BB’M o[ gn ngrb%%@ﬁ%toggﬁpawn aﬁpam)unt of
at |east 3 ppm ayp) ﬁﬁﬁ%?éac:@ﬁmanoémaﬁqtlﬁaa?tlegsq B mOr 43 %@&bﬂ{n 3 ppm

to 200 ppm or ranging romb5 mto ppm or Trangl ng ppmto 150
ppm 20 (f) 3- hgdablm;aabﬂbﬂlppmnoormgmg trorm2@ppamtuh@O®@ppat, or easging0d ppm  or

?;ngieﬁét 98P BCtated e 75 PrnBl s dind RPALEIR R & S¥SPREbm (o) O
o o ranorne f?@rﬁ%e%%ﬁé%rﬂfw%w?f;sﬁg%nﬂag pRLARER R 140 Lo 150
ppm, or ranging from 140 ppm to 1000 ppm, or ranging from 175 ppm to
750 ppm, or ranging from 200 ppm to 500 ppm;
(d) benzoic acid in an amount of at ieast 50 ppm, or at least 75 ppm,
15 or at least 100 ppm; or ranging from 53 ppm to 500 ppm, or ranging
from 75 ppm to 400 ppm, or ranging from 100 ppm to 300 ppm;

(e) 3-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;

20 (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;

(g) 3.3'-dicarboxybiphenyl isomers in an amount ranging from 20 ppm

25 to 150 ppm, or ranging from 25 ppm to 100 ppm, or ranging from 25 ppm
to 75 ppm,

(h) dicarboxyanthraguinone 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

30 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;



(h) dicarboxyant hraqui none isoners in an amount |less than 1 ppm or |ess
than 0.5 ppm or less than 0.4 ppm or less than 0.35 ppm (i)

di car boxystil bene i soners in an anount ranging fromgreater than 30 7 ppm
or greater than 10 ppm O0) tricarboxybi phenyl isonmers in an anount rangi ng
from8 ppmto 100 ppm or ranging from9 Epmto 50 ppm or ranging from 10
ppmto 25 ppm 66 (k) tricar boxybenzophé one isonmers in an anount ranging
from5 ppmto 100 ppm or ranging from6 ppmto 75 ppm or ranging from?7

60 | boxyb h ' ' [ f
765 ppm 1 0 150 piit MGARAEB RO RO Edo PR B Ao0Mhht FORRGRGRG 17om 15

ppmto 75 ppm  Giin & £30 Perey BERdrding FORES HptcANs PR Yr rhAGaL T 7om 1 ppm
to 30 ppm or rangi nsg from2 ppmto 20 pprn, or ranging from3 ppmto 10
ppm 10 (n) for ppatwxbhpamoxybenzoic acid isoners in an amount ranging from

1 ppmto 20 ppm .anging from 2 mto 15.ppm_oOr r.angin frgm 3 ppmto
10 ppm (o) acet - A) I ERetheBEhgart omes sERB Aoy AN GG fIRm: Thyi ng

from1 ppmsto 3BpRPIS 150 ppANst ghdif@fForm PP%hPtoZ%(PBP}n,%rr réﬁ’g&lag%m 45 from3
ppmto 15 ppm (p) a-brono-mtoluic acid in an ampbunt ranging from1l ppmto

100 ppm or rapgMmi@ f¥ppm2 ppmto 50 ppm or ranging from5 ppmto 25 ppm
(q) brono-benzoic ,agid in an ampunt ranging fromb5 mito 5 0 or
rangi ng from 10 pdﬁﬁt caigomnz FSHERG g?‘”f?’BHPéT%raﬁ'@PHQ{SO%PBEWO %&)

bronp- aceti ¢ achfmi, br dandiA® Bdm D PP BI26 r;ia@m,%rnaﬁgmg fretn BOHBm t6SID

m t ol ual dehye in an anmount ranging from7 ppmto 50 ppm or ranging from8
ppmto 25 ppm ppmM;anging from9 ppmto 20 ppm (t) isophthal dehyde in an

amount ragging T of RAa BN ABeR: ackPisamd 3 EALASR GnGikP™ 1O O
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
15 from 3 ppm to 15 ppm;
(p) a-bromo-m-toluic acid 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,
(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;



and optionally (4) at |least one, or at |least two, or at |least three, or at
| east four, or at least five or at |least six, or at |east seven, or all of
the following: (a) terephthalic acid in an anount of at |least 1 ppm or
ranging from1l 30 ppmto 5000 ppm or ranging from5 ppmto 2500 ppm or
ranging from 10 ppmto 2000 ppm or ranging from15 ppmto 1000 ppm or
ranging from 20 ppmto 500 ppm 67 (b) 6ht halic acid in an anount of at
least 1 ppm or ranging from1 ppmto 3000 ppm or ranging from2 ppmto

2000 ' f 3. f to 500
oom (0" benzene (St aEans B B tno s ns L ast 4 PR TanG IO ebat 5 pom
5 or ranging frepk tPBI00 Bp r%ogpré?'@i’h fbn] 2Pghieb éojzwgénpt%g»%rgzoﬁg%npem or

rangi ng from 10 ppmto 1000 ppm or Tanging from
benzoic acid |npamt@rrﬂlﬂﬁpmm at ranging frmnquwprmto 5®thpng froml ppmto 3000

m or rangin f mto 200Q. p or ran rom 1 10 mto 1000
Bgm or rang: ng f 6%%'%3 Eﬁ'cp%ﬁ 1S0g)eT8 g%? éeaoféﬁg PRTR: an
amount of at leeﬁran'lg RPTorPY ppA 5900 Bgﬁﬁbiré’r%h%%ﬁ?? FpAito 2606 pei,ng from

5 ppmto 400 ppm or ngl ng mto 2

3- hydr oxynet hyl bererging forrd10 ppantcat@ithpprt oatangiag froin pPmpnoto 5% r angi ng
from1l ppmto 500 ppm or ranging from5 ppmto 400 ppm or ranging from 10
ppmto 200 ppm PP 3, 3" -di car boxybi phenyl in an anmount of at |east 1 ppm

or ranging from %igl%'ﬁ‘zb% é:t(?@erBman%urft%'F'Q{ st ﬁ@rﬁ d’r&%fyﬁg‘\‘%ﬁpm or

ranging from 10 ppmto 200 ppm 20 (h) dicarbox nt’hraqufndne 1sonmers in an
amount of at | eppm 1. 30(8pppm, or rarwrr@g gt o pprrOtolZQﬁﬂrppm Br ppging fromangi ng

om0 2 ™ 048 BT\ o TR Pl RGP PREr b BB Rmrne el the
compounds sel ect egh)izlhfdtbxylehzoic acid in an amount of at least 1 ppm, or ranging

from 1 ppm to 500 ppm, or ranging frcm 5 ppm to 400 ppm, or ranging

from 10 ppm to 200 ppm;

(f) 3-hydroxymethyibenzoic acid in an amount of at least 1 ppm, or

15 ranging from 1 ppm to 500 ppm, or ranging from 5 ppm to 400 ppm, or
ranging from 10 ppm to 200 ppm;

(g) 3,3'-dicarboxybiphenyl in an amount of at least 1 ppm, or ranging
from 1 ppm to 500 ppm, or ranging from 5 ppm to 400 ppm, or ranging
from 10 ppm to 200 ppm;

20 (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).

25
il 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,

30 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;



|

[1. I'n an enbodi nent of the invention, the dried carboxylic acid

conposition 280 conprises: (1) isophthalic acid in an anpunt greater than 50
percent by weight, or greater than 60 percent by weight, or greater than 70
percent by weight, 30 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, %g greater than 98.5 percent, or
greater than 99 percent, or greater than’99.5 percent by weight; 68 and
(2) (a) 3-carboxybenzal dehyde (3-CBA) in an anmount ranging from1l ppmto
1000 ppm or ragﬁang fromlL ppmto 500 ppm or ranging from1l ppmto 250
ppm or ranging froml pprn to 125 ppm or 5 (b) mtoluic acid (mTA) in an

amount rangi ng {Z)qan 3-apbotydeh28Riehpas)3- TBA R NEmbuATTah rofh $00 ppm or
ranging from1l ppmto 250 ppm or ranging froml|l ppmto I25 ppm or (c)

bot h of ]Ehe f(i)l PawW ﬁ@g’lOQOll?png earangiybEand| mamt@féOO:ppinBAqr nautfngérSth%smht
ranging from ] r._r.angi roml ppmto ppm or
ranging froml pé%ﬁ?@@@p%&%%ﬁBMé’ﬁpgﬁ]1f5rﬁﬂﬁ“t(Erp125 ppm ; (2)
mtoluic agid (m Th) mmlm@aammm@wghwnémmmah%@gmdrﬁ 199 tBPmoeor  rangi ng

from1l ppmto 250 ppm or ranging froml| ppmto  ppm 15 wherein the
total concentraPP&hObfargiBioahd pATE PR e, far sanging diem 1PPOG0 256m 1 ppm

to 1000 ppm or fro 5 froml ppmto 250 ppm or from1l
ppmto 125 ppm pgﬁd%}%ﬁgqﬁé?rﬁ&g%p?r&@ 1%$ PR R ast three, or at |east four,
or at least five, (gfbéth of 28k f@RWingi X, or all of the follow ng: (a)

terephthalic acid in an anount at least 50 ppm or ranging from50 ppmto

2000 ppm or rangi n§!¥3-earbrxyppnzaléensEo(poMA)dn anamewr ranging flwo pmto
1000 ppm (8" T a0gL ARMIR0LPAILIR 00 PRI BsGARITE: AGHL TRAAM O 75
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;

15 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
(3) at least two, or at least three, or at least four, or at least five, or at

20 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 7% 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

25 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 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

30 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;



25 ppm or 2000 ppm or 0.5 wt% or 1 wt% or 2 ww% or 3 w% or 5 w% or
10 % or 25 wt% or 49 wt% or ranging from500 ppm or 1000 ppm to 2000
ppm or 0.5 wt%or 1 wt% or 2 ww% or 3 W%, or 5 w% or 10 w% or 25
w% or 49 w% (b) benzene-tricarboxylic acid isoners ranging from 140 ppm
to 1000 30 ppm or ranging from2175 ppmtgo 750 ppm or ranging from 200 ppm
to 500 ppm or ranging from 150 ppm or 5 ppm or 200 ppmto 500 ppm or
750 ppm or 1000 ppm 69 (c) 3,3 di car boxybi phenyl in an amount rangi ng

from20 ppmto 150 m 25 mto 100 .pp or..r g from
25 ppmto 75 ppm ngr@ gﬁcﬁrﬁ%ﬁ)ﬂ@% %prtm|a%#%"?o S%gbﬁo 1000
ppm or 2000 PRpm @ r@n@in fPémeS ;ipmﬂtﬁ/qlogﬁap?n%r%angrnga‘rdm%S gpmIowtse or 10
5 wm% or 25 w % or 49 wt % phthalic acid in an amount of at |east 20

ppm or at | eas PP Wﬁ’i‘gm@rfrcun ZD@amm 1@@%mmor paR PPy ta 1600 REMpEM t o

1000 ppm or fr o 4 10Q .ppmto 500
ppm or rangi ng%pﬁgﬁr'}cporrapﬁ]%gg%ﬁﬂ %’pggbn/% &S O%Q}ﬁ’p%ﬁééﬁvg%?%qum or
1000 ppm @& 20QQ%RRMN2504th0. & 49 KeoL0r 1 W% or 2 w% or 3 W% or 5 vvt%
or 10 W% or 25 W% or 49 w% or ranging from500 ppm or 750 ppm or

1000 ppmto 2000 gdgirphthalio asidrnogn amountwbgt leastGpp, or aBleast % pms5 w %
or 10 % or 25 O 9w % acid ranging from3
ppmto 20% ppm 5W¥ F%f\‘?gﬁﬂ PPIT, Waﬁg'}s‘ggiﬂ@(q %?‘béﬁpﬁé’rp"?a‘?{dﬁﬁé nIggrgom 20 ppm
to 150 ppm or Ifr@ﬂ%og)gnifcpws@ppﬁmor%n@n@w@n@ﬁo@(bpm@msoobpﬁ@ gtpbm or 175

ppm or 200 ppm m or 8 3- hydr oxynet hyl benzoi ¢ aci d
in an anount of rangingrom 40 pppmm Shppmaf 0@@@1 tC850@)PﬁT" ®r 730 ppraser 100 ppm

f mto 18
g g 15 208 OHaRRRy 6%?%‘59 oBPS o Plahha B 20 8 B0l %o 00
ppm to 500 ppm wa%. otq0GnIRBr Z8 wi08r HPWto/ Dbr@aﬁgM@%onﬁ’BO@ DM%OIOTS(? w %
or 3w% or 5 wt% or 10 wt% or 25 wt % or 49 benzoi ¢ acid

rangi ng from 60pppmard080mnsp ity 2600 panyion® $ mab, or 1 Wt°o, or 2 wt%, or 3
wt%, or 5 wt%, or 10 wt%, or 25 wt%, or 49 wt %,;
(e) 3-hydroxybenzoic acid ranging from 3 ppm to 200 ppm, or ranging
15 from 5 ppm to 175 ppm, or ranging from 20 ppm to 150 ppm, or ranging
from 3 ppm, or 5 ppm or 20 ppm to 150 ppm, or 175 ppm, or 200 ppm,
or 500 ppm, or 1000 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
20 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 wit%, or 1 wt%, or 2 wt%, or 3 wt%, or 5
wit%, or 10 wt%, or 25 wt%, or 49 wit%;
{g) benzoic acid ranging from 60 ppm to 500 ppm, or ranging from
25 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.

1. in an embodiment of the invention, the dried carboxylic acid

30 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 gréater than 80 percent by weight, or greater than 90 percent by



25 75 ppmto 400 ppm or ranging from 100 ppmto 300 ppm or ranging
60 ppm or 75 ppm or 100 ppmto 300 ppm or 500 ppm or 1000 ppm |
an enbodi ment of the invention, the dried carboxylic acid 30 conposition

280 conpri ses:

wei ght ,

70 weight, or

percent,

greater than
(a) 3-carboxybegrgtatabytrn(ds nt rbrfyﬂe@t@pwn garsqyéraeﬁtr BfyteatBPRP
ppm or ranging from ppmto 500 ppm or ranging from1l ppmto 250 p
rangi ng fronl p@fhpeascamsoppraatesrthap)9%d peragnt byovelghin TA) in an anount
ranging from|
ranging from1l

1000 ppm or from1 ppmto 500 ppm’ or from

from
[1. In

(1) isophthalic acid in an anount greater than 50 percent by
wei ght, or greater than 60 percent by weight, or greater than 70 percent by

greater than 95 percent by wei ght, or greater than 97

on o8RGy BEh SR erc Rl AL RI o ERe SRR e oan

pﬁﬁ:to 1000 ppm or ranging from1 ppmto 500 ppm or

or greater than 80 percent by wei’ ht, or greater than 90 percent by

5 (2)
1000
pm or

to 250 10 ppm or ranging froml ppmto 125 ppm or (c)
both of the fol (PWapg-cdrbdx a&:&@@m@mae@g@mpm é%daﬁﬁ}adgg%%ﬁomunt
ranging from1l

ranging from1
mtoluic acid

an_anount g f mto 500 ppm or
from1l ppmto 2@8”})%1?5%5)‘)%%{%'?9%{@ 13% Bh wherein the
concentration of Qb%dhﬂ@ a'ETdTﬁn-"@()gﬁ%mfdrﬁ@mﬁ{ raﬁ?fﬁ ot fRora00 HIRRB) 1 dogPPm t o

ppmto 100 m or ‘ranging from1l ppmto m or
pppnia wfmsppmpm manging fomg mwmrtoﬁqﬁ’pwmnt or mnqg) m 15

(2)
rangi ng
t ot al

ppmto 50 ppm or froml

ppm H) 1f25 ﬁpmf pla:'rd or f3)ging fnoelaétpnrﬁm 56®p@m!tg’a§ngmgﬁm 1oppmltto:25§bt f our,
or all o e follow.n c acid in an anount at | east
oo or 1 AR g PPHE i Beraint ot SGHRT ko deb Bpifagty

ranging from (g} both of the following:

or

12

20

25

30

50

&P aﬂ{gl ng from75 ppmto 1500 ppm

(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
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
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 wt%, or 2 wt%, or 3 wt%, or 5 wt%,
or 10 wit%, 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%;
(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



25 100 ppmto 1000 ppm or ranging from 150 ppmto 500 ppm or ranging from
50 ppm or 75 ppm or 100 ppm or 150 ppmto 500 ppm or 1000 ppm or 2000
ppm or 0.5 wt% or 1 w% or 2 W% or 3 W% or 5 w% or 10 wt% or 25
W% or 49 wt% or ranging from500 ppm or 1000 ppm to 2000 ppm or 0.5
w%or | wt% or 2 w% or 3 wt%, or 5wt% or 10 30 wt% or 25 w% or 49
wt% (b) benzene-tricarboxylic acid i somer’d rangi ng from 140 ppmto 1000
ppm or ranging from 175 ppmto 750 ppm or ranging from200 ppmto 71 500

ppm or ranging dy.om 150 or 17 500 or_750
ppm or 1000 ppiPoRHTZO" ah ff’%’&xﬁ%fﬁﬁ%n 1%& BﬁPé’ﬁ;@erpgrﬁﬁggPB HRBm 20
ppmto 150 ppmor%or@mlmdgmgp,% ppmto 100 ppm or ranging from25 ppm
to 75 5 ppm or ran i from 200 ppm or 30C ppm or 500 ppmto 1000 ppm

or 2000 ppm or 0.5 gnﬁkﬂlczarqum%emﬂ ircanaggoLstt rangingdroon 28 pﬂWdoc'bBOlO W %

25 % 49 w9 d hal-j d 2
ot ieast 50 ppm %p"a{?ra% 9B 2o g5 S 4P i bt At B08h ppm
or rangings 10 prgﬂmowaﬁgﬁgtffbnﬁ@ogjm wsa’ag;gmnar Bogrﬂs'pmb OO0 benBRP pPpm

or ranging from m 10 mto 5 m or 750 ppm or 1000
ppm or 2000 ppr?}OOBrann,HJFvQ th% 01’1\/\)0!12% OWQM%WSOM% ot Sovtyr, o5 10wt % or 10

W% or 25 w% qf 4 %,, Or ng from500 ppm or 750 ppm or 1000 ppm
to 2000 ppm or"\g/"s%ﬁg P 9 %W%or 2 W% or 3 15 W% or 5 w% or 10

W% or 25 wt% or(dﬁlahmau%ac(@m A BRRIURt 8EAehSITE0 PP, LPER RAsPBOIpn 500 ppm
or rangl ng from 75 ppmto 400 ppm or ranging from 100 ppmto 3 ppm or

ranging from 6@r|ﬂbfﬁasbﬁ009pﬁpmr rengingdraip kOtapra do 1ppthppon, Goengimg, or 1000
o 20, 1 9 bao s AR g bpbl AL i b SRR ARILL S, °C1, o
B:[g:m lg m ghéngrﬁ@ frof 26ppim t4BppRO 106 HeRhto B0 bﬁhgfews@rp;gﬁe@ﬁ er than 70
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
15 wt%, or 5 wt%, or 10 wt%, or 25 wt%, or 49 wt %;
(e) 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.
20
V.  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



|

25 or greater than 80 percent by weight, or greater than 90 percent by

wei ght, 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- car boxybenzal dehyde (3-CBA) in an amount ranging from1l ppmto 1000 ppm
or ranging from ppmto 500 ppm or ranging from1l ppmto 250 ppm or
ranging from ppmto 125 ppm or 72 (b) mtoluic acid (mTA) in an anount

ranging from21l ppmto 1000 pp Qr ranging from1l ppmto 500 or ranging
from1 ppmto 250 (bppirfolgic gcith nhﬂh@“)f'ﬂ@rﬂ AMBPA e INELTREN] PBM ij Wdth of the

followng: 5 (1) ) | froml
ppmto 1000 ppmpm?h re{%ggmg(ﬁ&@ ﬁqstbg F&E@ OH r%r@nl‘r(]aﬁr‘gng| RB% ppmto
250 ppm or rangippen,foraemdingdrorhd ﬂ;ﬁﬁtpp@ﬁ pﬁ(rﬁ’;)ormtol uic acid (mTA) in an

anount ranging from1l ppmto 500 ppm or ranging from1l ppmto 250 ppm or
ranging from1l ppn(lcﬁ QoﬁwthQ@'Wﬂ{‘QMerel n the total concentration of 3-CBA

200 pom 6T o 2L RABEIARCRIR (Rt o G0uRPndia AT - PET L0
| east two, or atppheas{00hppe, ocorarddihg @r‘om HIQ)phtDtd 6500 pgm, (@)rahgingdférhal i ¢ acid

in an anount at |east 50 ppm or ran g, from50 ppmto 2000 ppm or
rangi ng from 75 PPPiQ 350 BDT Ppiangsg %‘ng RRMYtPoAS R :ppm t o 1000 ppm or

ranging f rom 150 PO AR BE (BT A 8RS Mol 3SR PhefRdRp O 100

ppm or 150 ppmto ppm or m or n  or

W% or 2 w% @pnd otrahgiag flormti%pmds 250 pindooraangmgdmor ppeste ‘tmn 49

w % or ranging from500 ppm or 1000 ppmto 2000 ppm or 0.5 wt%or 1 w%
or 2 wt% 3 WP, or 5 w% or 10 wt% or 25 wt% or 49 w% (b)

benzene-tricarboxyl i gragdid e MBI HrcARILAS bf SBBAURPMER rd295s 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

15 (3) at least two, or at least three, 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 76 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
20 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
1000 ppm to 2000 ppm, or 0.5 wt% or 1 wt%, or 2 wt%, or 3 wt% , or 6
wit%, or 10 wt%, or 25 wt%, or 49 wt%;
(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
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 tc 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 ppmto 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%;



25 ppm or ranging from175 ppmto 750 ppm or ranging from 200 ppmto 500
ppm or ranging from 150 ppm or 175 ppm or 200 ppmto 500 ppm or 750

ppm or 1000 ppm (c) 3,3'-dicarboxybi phenyl in an anount ranging from 20

ppmto 150 ppm or ranging from25 ppmto 100 ppm or ranging from 25 ppm
to 75 30 ppm or ranging from 200 ppm w? 300 ppm or 500 ppmto 1000 ppm
or 2000 ppm or 0.5 wt% or 1 wt% or 2 or 3 ww% or 5 w% or 10 w%
or 25 wt% or 49 wt% 73 (d) phthalic aC|d in an anount of at |east 20 ppm

o g st 20 PPy @inalic bERSh ahUiBAM of ARG BrAGaBPEY bR 000 M

or ranging from pm or ranging ppm or

rangi ng from 200rpahrea5101(flipppmlﬁﬁrmmmg €ronDQ0 ppm tcot 00 PpeH B rangihg1000 ppm
or 2000 ppm or_0.5 W % or Ww% or 2 w% or 3 ww% or 5 w% or 10 %
or 25 wt% or 450024 PBM troa7rﬁﬁ R POFANSHRD FRM 100 ppBDIO $HhPPBY 01000 ppm to

2000 ppm or O. % r d’ﬁ{ 10 wt %
or 25 wt% or 4@”\%%%}'-0@{02%‘)% 0 rﬁfb)(()ﬁd&ﬁg% t0§0 eﬁqi ﬁf/é?ﬁ(t)\e%)m C?he dried
car boxyl i c5aci d10@:@)ppn§|ou’|200023$ﬂ1 ammslvﬁ%s or(ﬂwt%S@rple% io® 3a81%), b5 an
anount greater than 50 percent by we greater t han 60 percent by

wei ght, or gr anVe(O PhiR With, &éﬂéé’ﬁtt% W%}”V@%t or rﬁﬂQ”@ﬁ #aMe?0Q RRM. 80 798 cent by
wei ght, or greaj BP?@%@%pBﬁfU cen 15rﬂ&! S 004 t\nﬂén%g?w{“/hagr ° percent

by wei ght, or eater or greater pertent,

greater than 98w5>/oper5an%, dDHOgﬂl@&t@TZSWMJoB@Qpﬁr%ent or greater than 99.5
percent by weight; and (2) (a) 3-carboxybenzal dehyde (3-CBA) in an anount
ranging from1l 20 ppmto 1000 ppm or ranging fron ppmto 500 ppm or

ranging frgm 1 gpm tQ o0 MMt SraRgind bﬂ”{hfocg?nqt ?%I'B%g}s@pg&idor (b)

mtoluic acid (mTA) 1n an arount ranging from ppm or
ranging from 1 ¢gmpbsitiol@80momprisesangi ng from!l ppmto 250 ppm or ranging

from1 ppmto 1(1) |S%%hthaohrc azgd (mc%n %%ohun?fgrégrgr]’:h%nl 50(\JM pglgcent 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
15 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
(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;



(1) 3-carboxybenzal dehyde (3-CBA) in an anmount ranging from1l ppmto 1000
ppm or ranging from1l ppmto 500 ppm or ranging from1l ppmto 250 ppm or
ranging from1l ppmto 125 ppm; (2) mtoluic acid (mTA) in an anount
ranging from1l ppmto 500 30 ppm or ranging from1l ppmto 250 ppm or
ranging from1 ppmto 125 ppm 74 wherein the total concentration of 3-CBA
and m TA ranges from 1 ppmto 2000 ppm 17fpmto 1000 ppm or from1 ppmto
500 ppm or from1l ppmto 250 ppm or from1l ppmto 125 ppm and 5 (3) at

| east two or all of the follow.ng: (a tre | C n_an apoun

| east 50 ppm or ran\ﬁfpﬁbewrb%%@gc%%ﬁ%‘ frgti 8@5%%‘ d%qubgqsr i ppmto
1500 ppm or rangi 50 A9 gt 9080 PRrPRINfrdPh 1! I ppm t o

500 ppm or rang9 fr(gjr;b ppm or 75 g%rrn orrdl?’?)omt@gpb@mlépﬁ]to 500

ppm or 1000 10 q@mrﬂ mmEOEGOmpm asrfromn 3 pprado d25ppm;% or 2 W% or 3 W%

or 5 w% or \c'}'t% or 25 wt% or 49 wt% or ranging from500 ppm or 1000
ppm to 2000 ppr"ﬁn or 0.5 wt%or 1 w% or 2 % or 3 ww%, or 5 w% or 10

W% or 25gM % (9y atd@adittifo driall mﬂé%m,ﬁgcar boxylic acid isomers rangi ng
from 140 ppmto 1000 15 ppm or rangin rom 175 ppmto 750 ppm or ranging

from 200 ppmto Hedtesephthatic aandgnra@ amounﬂaaemtrﬁo ppmlfbsremgimg @ron260 ppmto

B Ty
ranging from 25 199$ptn9tc7500@9pﬁpr6r ré’ﬁ%hg'?@nﬁ‘%ﬁrﬁﬂgﬂ Vﬁ\f?/(())@@?}nz% r H&'nlgppm or

500 ppmto 1000 ppm or 3 W%
or 5 w% or 10fr0m 80 ppm, 28 At phmoor 480 wpbr. OVHSOIpprmrco 5ﬁﬁqn;b|nnrmn10ﬁ0 t he

| opht hal 110 aci 8P o& 00w & ESvve. R AE, et udlh OBy TEFGRH S B gt cat er
than 60 percent oPXOWﬁW&'HrQMrt“B!M@Wt%%F‘rJr%nng*frﬁ?rY‘SO@)ﬁpWﬁicﬂhltOOO ppm
to 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%;
(b) benzene-tricarboxylic acid isomers ranging from 140 ppm to 1000
15 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
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.  1n 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



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 75 (2) (a)

3- car boxybenzal dehyde (3-CBA) in an amount ranging from1l ppmto 1000 ppm
or ranging fromL ppmto 500 ppm or rangitg froml|l ppmto 250 ppm or
ranging fromL ppmto 125 ppm or (b) mtoluic acid (mTA) in an anount
ranging from!l ppmto 1000 5 ppm or ranging from1l ppmto 500 ppm or

rangi ng from 1 (@p(ajrbcaboxypenzaldehycen@-68A) iroen Brpguntreng@g fopm1 or (c¢)
both of the fol I ovm nq é(ﬁ%? 3-car box enz ldeh%oﬁch?’ CBA) in .an_anoynt
ranging from1P £ 804 &5 rﬂfrf?ng't" 5HB RG™ PREMOf 522469 S or

rangi ng from r to 125 ppm; (2)
mtoluic acid (erf'ﬁl\?E @ﬁgﬁoﬁﬁ@nggﬁ%@ﬂ?pﬂgﬁ ﬁ%éﬁf?’? 500 ppm or ranging
from1l ppmto 250(t)mmtoloic acitgmATAS incem dmojint tangliZd froppippwints €GO t he t ot al

concentration of 3-CBA and mTA ranqgs from1l 15 ppmto ZOOOP r’% ppmto
1000 ppm %r f rRAMIOTIBARONG 600 hpRM G pRIM ar ARGINDIroR0! ppM 156 rom | ppm

to 125 ppm an 3 ljé] % I o terephthalic acid in an
anount at Ieastdprgé (%)p %@\QOFF%'IF]‘SFR r%tbo‘\rg%%)m ppmto 2000 ppm or rangi ng
from 75 ppmto 15QQ9 bBfHf e foRGWINGY from 100 ppmto 1000 ppm or ranging
from 150 ppmto 5 pm or rangin from 50 ppm or 75 ppm or 100 ppm or

150 ppmto 500 ppm/( 186 cmboxytm:ai yded8-Giphy incan enwunt pgnging from 45 or 2
Fangi ng 1 om SGTE 00D P8 a8 daeiph Rim Jch {5, 8P0PTE, & TaPeing Mt 56 or 2
benzene- (1) car By 2OGBHD PL g Kontt pem e BB om o 1000
(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
156 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:
{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 wit%, 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 wit%, 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;

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

composition 280 comprises:



ppm or ranging from 175 ppmto 750 ppm or ranging from 200 ppmto 500
ppm or ranging from 150 ppm or 175 ppm or 200 ppmto 500 ppm 30 or 750
ppm or 1000 ppm VII. In an enbodi nent of the invention, the dried
carboxylic acid conposition 280 conprises: 76 (1) isophthalic acid in an
anount greater than 50 percent by weight, @ greater than 60 percent by

wei ght, or greater than 70 percent by melé t, or greater than 80 percent by
wei ght, or greater than 90 percent by melght or greater than 95 percent by

than 98, 8 per canp ORIt i B amayRiord4EPlrein S0 BB P BT BB 7S Der cent
by wei ght; and gr(ez)er(thamWrbewtytt;ewe@mednmea‘(@{wmIﬁer@ént&fwweighlt angi ng

froml ppmto 1000 rangi ng from ppmto 500 m or ranging from1l
10 ppmto 250 p%rngreéfeepbﬁ'@lsﬁgoqrﬁ%‘htlgmb‘ﬂﬁi% Ofﬁe%@ﬁ]thf@ﬂ BQWFF‘Pﬁm(ﬂM c acid

(mTA) in an a”RH@gFch’l;}%Qf%rftﬁm%[p%P%%y]v@%Qh eél[arﬂ'?aﬂ% ek | ppm

to 500 ppm or rom | angl ng ppmto 125
ppm or (ch botdr ghleatdrahéwbBpErosnt, daBg(éb)ter&hear%oapbmmIcdajmdmr(tﬁa@BA) in
an anount ranging from1 pmto 1000 ppm or rangi ng froml ppmto 500 ppm
or ranging fron?dPefsmiQ @5@%&%99@?@%@* by weidhtppm to 125 ppm (2)
mtoluic acid ( A) in an anmount ranging froml ppmto 500 ppm or ranging
from1l ppmto 250 ppm or ranging from1l ppmto 125 20 ppm wherein the

total concentr ap)d¢a) dicabdBbearaldehyde (ROB2S i eamrﬁourﬂnﬁhgm@@@:ﬂ Ppm | ppm
to 1000 ppm or froml Bmto 500 or from|l mto or from!l
ppmto 125 ppm PRMAde 198 (mmwtrﬁnamgt?f@ﬂﬁcﬂpmm Y ppa) qréaagmgﬁmmd acid in

o oa A T S G FEBR o BTR 128 000 PP or ranoing
(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
(c) both of the following:

15 (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
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 wi%, 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 wit%, or 49 wt%:;



100 ppmto 1000 ppm or ranging from 150 ppmto 500 ppm or ranging from 50
ppm or 75 ppm or 100 ppm or 150 ppmto 500 ppm or 1000 30 ppm or 2000
ppm or 0.5 wt% or 1 w% or 2 W% or 3 W% or 5 w% or 10 wt% or 25
W% or 49 wt% or ranging from500 ppm or 1000 ppm to 2000 ppm or 0.5
w%or | wt% or 2 % or 3 w%, or 5 w% or 10 w% or 25 w% or 49
w% 77 (b) 3,3'-dicarboxybi phenyl in arnf7anount ranging from 20 ppmto 150
ppm or ranging from 25 ppmto 100 ppm or rangi ng from25 ppmto 75 ppm
or ranging from 200 papm or or 500 ppmtao 1000 %m or 2000 ppm
or 0.5 w% or 1% @ﬂcazb%s%lpmnwwn/qamw%ram%lgéﬁoni PRmde 160 25 wt %

o 49 W9 V11 gl Iy S SAHATES i ) HBOLNE SRk o oA ERRY L

acid conposli ti rses 1 SO Inan anobunt’ great er

t han 50 per ceng phy, oxehghing erm 2@0 Epre abre300 hewn, ﬁﬂsoeggﬁnto mom/pgghtor or
greater than 7 ercent b or greater than ercent by weight, or

greater than 9@0PBMPEMLONS Mér gjir'it'I Whlo, gF it & orﬁawﬁ%sorp%m%nprﬂﬁ wei ght, or

greater t r o, O er than 98 percent, or greater than 98.5
percent, Or gréﬁ? P??ﬁa‘w/é&%'em or greater than 99.5 percent by
wei ght; 15 and (2) (a) 3-car boxybenzal dehyde (3-CBA) in an anount ranging

from1l ppmto 1000 ppm or ranging from ppmto 500 ppm or ranging froml
ppmto 250 ppmVidr draagm@p@dlmwt pgthe mmeutzm derdried cathoxylic ecid ¢ aci d

(mTA) in an anp nt _ran ppmto 1000 20 ppm or ranging from1l
ppmto 500 pp- i HIPPSF'QHSW%W%??S ppmto 250 ppm or ranging from1l ppmto

125 pp-i; or (‘(?‘))IBQélﬁlhgflc BB ihen Sbost gr(aaie-r?thgﬁsbqs@re@rﬁtw welinileo( 3- CBA) in

an am)unt ranging from1l ppmto 1000 ppm or ranging from1l ppmto 500 ppm

or rangi i§ fr ograatecthapifl percepbbpwaight, paagiater thaomo p@ipent by defghgpm ; (2)
ol e 20 & (Tl R ERBRY: bR SRt RE b pSanbBT O eI O
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 perce -t by weight;
15 and
(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 ppr- 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 pp™, or ranging from 1 ppm to 250
ppm, or ranging from 1 ppm to 125 pp™; 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 foliowing:



ppm wherein the total concentration of 3-CBA and mTA ranges from1l 30 ppm
to 2000 ppm | ppmto 1000 ppm or from1l ppmto 500 ppm or from1l ppmto
250 ppm or from1 ppmto 125 ppm and (3) both of the following: 78 (a)
benzene-tricarboxylic acid isonmers ranging from 140 ppmto 1000 ppm or

rangi ng from 175 ppmto 750 ppm or ranging from 200 ppmto 500 ppm or
rangi ng from 150 ppm or 175 ppm or 200 mto 500 ppm or 750 ppm or
1000 ppm 5 (b) 3, 3'-dicarboxybi phenyl in an anmount rangi ng from20 ppmto

150 f to 1Q f 2 t
ppm glromra(r)ut:;i LS”? ez"%%%ﬁﬁ?%%%oaﬁﬁﬁ ~rs§rr655%§ ? 1&&‘83&%@0 O2000

ppm or 0.5 W %nfar o rifidihg Hon? 196 Bprifto 35 Q13 Grcfh 280 ppta¥e Or 25
w% or 49 vvt%ﬁplo (I)rXr I%ﬁ]gn& her eﬁr?bodcl) ne%)%m‘ trrenﬁge%tlon tmr;ﬁe dri ed

car boxyl i ¢ aci d50&ppmost rarging §onc daR ppsesor 175)prns.op20tappm tac3G0 ppman

anount greater t 50 per by weight, or greater than 60 percent by
wei ght, or grea‘?hﬁhﬂ%‘ﬁ ?O%Q@f)@@\ﬁ/l by weight, 15 or greater than 80 percent

by wei ght , 5or gregé)%r:%'t é@rbgygyﬁghéﬁ m%éﬂﬁn@r‘?ﬁmn@fn{gﬁzﬁﬂ@%ﬁ Bﬁfoperce“t

by wei ght, or greater t rce or greate ercent,

greater than 98gmpereaging b@nrgﬁ@ﬁpmtotmppra%pmngﬂam from2@|p9m’&:r75 han 99.5
percent by weight; and (2) 3- carboxybenzaldehyde 3-CB I n_an anount
ranging from1 F?Rmi QIFangiG oMK PRMMe o[ 390 RPM. & ePFfrBIt‘P dWﬂ@P"(‘a‘?"
terephthalic a 0 n Oppmto
2000 ppm or rg"bh%bl nﬁg]pr?f'o /O’?ﬁsrt L%%O(S)?% % o?'ojr g};\%l %FB ro’m 1 ppmto

1000 ppm or ran@/ﬁngﬁ&@lﬂ%lBMQp\rt%o 500 ppm or 25 ranging from50 ppm or
75 ppm or 100 ppm or 150 ppmto 500 ppm or 1000 ppm or 2000 ppm or 0.5
wt%orlet%orZM%orBM%or

IX.  In another embodiment of the invention, the dried carboxylic acid
composition 280 comprises:
(1) isophthalic acid in an amount greatar than 50 percent by weight, or
greater than 60 percent by weight, or greater than 70 percent by weight,
15 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
(2) 3-carboxybenzaldehyde (3-CBA) ir an amount ranging from 1 ppm to
20 500 ppm, and
(3) 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
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 wt%, or 2 wt%, or 3 wt%, or
5 wt%, or 10 wit%, 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 wi%,;
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;



5 w% or 10 ww% or 25 w% or 49 w% or ranging from500 ppm or 1000
ppmto 2000 ppm or 0.5 wt%or | W% or 2 % or 3 w%, or 5 w% or 10
w% or 25 wt% or 49 wt% 30 (b) benzene-tricarboxylic acid isonmers ranging
from 140 ppmto 1000 ppm or ranging from 175 ppmto 750 ppm or ranging
from 200 ppmto 500 ppm or ranging frogy150 ppm or 175 ppm or 200 ppmto
500 ppm or 750 ppm or 1000 ppm 79 ( 3, 3' - di car boxybi phenyl in an
amount ranging from20 ppmto 150 ppm or rangi ng from25 ppmto 100 ppm or

rangi ng from 25 0 m200 r 300 or 500
ppmgt 091000 ppm I?@l“g 52@6%%%%%8%%] ' '?n\gt”% P@W %?RP% too wt % or
5 w% or 10 SppiYor fingdfy Mo 25”ppﬁr9td’\4(9© ﬁrer:epéﬂdm@a rrervr\szsg;pﬁ@r@vsl tions 1.

In an enbodi ment of the invention, the dried carboxylic aci 10 conposition
280 conpri ses: PPM) ot eanging fiam 20G.ppmn, ion 388 mm,tmtSthaameto t0np0, percent by

wei ght, or ha rce 0 geat han percent by
wei ght, or ng@é@Pp’%"h O%ngr%ﬂtmlfgjlﬁgﬁ% ?"”‘3/ o’ﬁaﬂ &8 percent by
wei ght, op gregi%! of PRutdD oPQOGAYE: by wei ght, or greater than 97 percent, 15
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 boxybenz @4 CBA). i n an am)unt ranging from1l ppmto 1000 ppm
or ranging fro fic M' |ng from1l 20 ppmto 250 ppm or
rangi ng from ppmto 125 ppm or (b) p-toluic acid (p-TA) in an anount
ranging from1l ppmto 1000 ppm or ranging from1l ppmto 500 ppm or

rangi ng from 1l. ppm Incare&mbogpnentarf thaimyvengionr te drigghcarboxg@Sagigm  or (c)

bot h of %Be fol |l ow nﬁ %g &1 car boxybenzal dehyde (4-CBA) in an anount
rangi ng fPom 1°OBRRATHY #6850 biﬂﬁs ®r ranging from1 ppmto 500 ppm or

ranging from 1¢1)ReiEphthafic AchPI 4H afidiBt BebdtéCiah SPFBNEBY wWiight; 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,

15 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

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;



(2) p-toluic acid (p-TA) in an amount ranging from1l ppmto 500 ppm or
ranging from1l ppmto 250 ppm or ranging froml| ppmto 125 30 ppm wherein
the total concentration of 4-CBA and p-TA ranges from1l ppmto 2000 ppm 1
ppmto 1000 ppm or from1 ppmto 500 ppm or from1l ppmto 250 ppm or
from1l ppmto 125 ppm 80 and (3) at Ieag(i one, or at |east two, or at

| east three, or at |east four, or at a five, or at l|least six, or at

| east seven, or at | east eight, or at least nine, or at |least ten, or at

| east el even, | east twelve, or at least 5 thirteen, or at |east
fourteen, or at di ast fifteen, or at |east sixteen, or at |east seventeen,

or at least ei g(@t)@eraasp@n@toﬂzﬁaé@stmebeame a@tthaéé T fbgt lpwitng: (a)
i sophthalic acid in an anbunt of at |east 50 ppm or ran rom 50 ppmto

2000 ppm or rdﬁgStrfg’ef. poat lEesppin ooatlisest %ﬁmn @r at lgagt a@?\tmatdmﬁtloo ppmto

1000 ppm or ng f.n h c_ac an anount
of at east 20 gﬁﬁ? ‘%r tﬁasﬂéé@,ﬁ?@i%%%qu\éé)rpé)[r(a%ef%ltItvx%lge 8'?1? I@PSCangi ng from
20 ppm to 4000 tARBenObr éﬁ!@%f‘ﬂ)urﬁe"eﬁ”b5ﬁt BRS fiffeefo@r préasﬂéixt@étﬂ'd?%tf rom 100
ppmto 500 ppm (c) frinellitic acid in an amount of at |east 140 ppm or

rangi ng from lsagtagvppteeno oteb®aspaighteer angt fepst nowetaars grmt efoti®50 ppm  or
ranging from 2f0g ‘ﬁgmto 500 ppm (d) benzoic acid in an anount of at | east
50 ppm or at I'@NG5 ppm  or at least 100 ppm or ranging from 50 ppmto

500 ppm or rangi ﬂ%lscf pHIRIiCa i@ ih BA a‘u‘ﬂ%rﬁ@ﬂat%ast%@%p‘ﬁg dr @i M to 300
ppm 20 (e) 4-hyd xybenzmc acid 1n an anmount of at |east 3 p rn at | east 5

ppm or at | ea&iO QmptprﬁOOGrppra,r@l nagqgingoiio® dpppmndo 2E&Q0uprm, or rarging ng  from
B o S, e 0RO B s R e B S0RPRR et 1 cmst 50
Rt S
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;
(c) trimellitic acid in an amount of &t least 140 ppm, or ranging from
15 140 ppm to 1000 ppm, or ranging from 175 ppm to 750 ppm, or ranging
from 200 ppm to 500 ppm;
(d) 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;
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;,
(g) 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-dicarboxyanthraguinone 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;



(g) 4,4 -dicarboxybi phenyl in an anmpbunt ranging from20 ppmto 150 ppm or
ranging from25 ppmto 100 ppm or ranging from25 ppmto 75 ppm 30 (h)

2, 6- di car boxyant hraqui none in an anount |ess than | ppm or less than 0.5
ppm or less than 0.4 ppm or less than 0.35 ppm (i) 4,4'-dicarboxystil bene
in an anount greater than 7 ppm or greater than 10 ppm 81 (j)

2,5,4" -tricarboxybi phenyl in an anpunt raflging from8 ppmto 100 ppm or
ranging from9 ppmto 50 ppmor ranging from 10 ppmto 25 ppm (k)

2,5,4"-tricarboxyhenzo heno i.n an anount ranging fram5 ppm to 100 ppm
or ranging from 68 ﬁ’v‘{)é”eﬁf B&lepﬁ?nﬁémanrf@'w r’f?'?g'ﬁﬁrﬁqrﬁg Wﬁﬁrﬁoo(l

4, 4' - di car boxy 0 ppm or
rangi ng from 12 'ppm toﬂgg@ ﬂ%@gﬁgrﬁ‘g@l é@ﬂ ?g%r{%ﬁ;’raﬁ?\tp@g}?gﬁo = 10 (m
4,4' -di carboxylgmi | in an anmount ranging from1 ppm to 30 ppm or ranging

from2 ppmto 20 ppm_or rangi from3 ppmto 10 ppm
f orm acet - hydroxy@‘é@zﬁ)gct”&@ftﬂ”ﬁygeﬁ@m@ 'Pé#’i'gﬁ"ﬁ@u'ﬂtr@ﬁgmgpﬁﬁ‘hﬁnﬁﬁpgb ppm or

acot- nycr clymot Ry Cdibr o BRbiY oA IOLER (oAbt Bt ind oRPFReRR IS oy

or ranging froré®pppmto 20 ppm or ranging from 3 ppmto 15 ppm (p)
a- brono-p-toluic aC|d i n an amount ranging from1l ppmto 100 (gpm or
P

rangi ng from 2 ppih4.8-gicamaxyberzephiriiong 'f‘r%‘rﬁ'ﬂ%@hﬁaﬂgln%fm'@d BiM 10q)

from 10 ppm foa@&%p% e BT a2 bRy o B PGttt B 15 Bprl L2 P
acid in an anoWwg pgrangi ng from 1 ppmto 10 ppm (s) p-tolual dehye in an

anount ranging from?7 mto 50 or 25 ranging from 8 mto 25 m or
rangi ng ft (gm 8 pp(m)(434g§,lcgquxybere§ﬂ in an amount ra?ngu?g from 1 pp%pto 30 ppm, PP

or ranging from 2 ppm to 20 ppm, or ranging from 3 ppm to 10 ppm;

(n) form-acet-hydroxybenzoic acid 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;

15 (o) acet-hydroxymethylbenzoic acid 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-p-toluic acid 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
20 ppm;

{g) 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

25 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
30 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



(t) terephthal dehyde in an anmount ranging fromO0.25 ppmto 10 ppm or
ranging fromO0.5 ppmto- 5 ppm or ranging fromO0.75 ppmto 2 ppm and
optionally, (4) at |least one, or at least two, or at |least three, or at

| east four, or at 30 least five or at |least six, or at |east seven, or all
of the follow ng: (a) isophthalic acid i n amount of at |east 1 ppm or
ranging froml ppmto 5000 ppm or rangi from5 ppmto 2500 ppm or
ranging from82 10 ppmto 2000 ppm or ranging from 15 ppmto 1000 ppm or

rlaggimngorf;gnmglzﬁ% rom 0%%2?@ %@’g&pﬁg §P§ﬁ{g¢n‘,g Eggrﬁqq'gg 2001)622%

or ranging fronirén 2 ppmtd G00GHEmMppm  or rangl ng from 4 ppm to 500 ppm (c)
trimellitic acid in an amount. of al least 1 r’q ranging from1l ppmto
3000 ppm or randPnghthadeasidipran @mggobomaﬁr parmgpngaﬁgla%frommpm to 1000

Peast 1 ppm orPHAGPS50 BPHinct 3808 LB R0 B s PRBM RS oo o
2000 ppm ®r r afsmhng 1000mMpnd, brivaAying fASHA BRMtoBOOrEREi ng from 20 ppmto 500
ppm (e) 4-hydroxybenzoic acid in an anount of at |east 1 ppm or ranging

from 1 ppmto 500Cpiimeldic aciadn ag apewtmigbigass 14gom ppsanging &@agi hg  from 10

Poem o ¢andiith t PhAR PR BE IS B ERn e B Brioo pom

or ranging frofopEmABMO0D pHA, BrEngtrt) frém?20 ggﬁﬁb@wﬁ)mhenyl in an anmount
of at least | ppm or ranging from 1ﬁ£ pmto m or ranging from5 ppm
©

to 400 ppm or r a(dgbﬂ@zouzecrﬁrlammwnpp foatﬂe@Stp'bﬁPfT% py ranging from 1

From 0.1 bt PR SaoB BBl b andiiBRire eidh b 2508 abith SFhaiaiedos rom
0.3 ppmto 3 pp1o ppRebeionotgiim COMRRgy POmCROTpeRNESoRepset ed in (4) are
different 25 than t he conmpound or conpounds selected in (3).

(e) 4-hydrox n'Benzmc acid in an amount of at least 1 ppm, or ranging
from 1 ppm to 500 ppm, or ranging from 5 ppm to 400 ppm, or ranging
from 10 ppm to 200 ppm;

15 (f) 4-hydroxymethylbenzoic acid in an amount of at least 1 ppm, or
ranging from 1 ppm to 500 ppm, or ranging from 5 ppm to 400 ppm, or
ranging from 10 ppm to 200 ppm;

{(g) 4,4-dicarboxybiphenyl in an amount of at least 1 ppm, 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-dicarboxyanthraguinone 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).

Il. 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,



[1. I'n an enbodi nent of the invention, the dried carboxylic acid
conposition 280 conprises: (1) terephthalic acid in an anount 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, 83 or greater than 98 cent, or greater than 98.5
percent, or greater than 99 percent, or greater than 99.5 percent by

15 ppin (0 1006 AT LG DEG A ot REIa D 858, DRHCE. FARGRISE 4om 1  ppm

to 250 ppm or g@picet, forr@r@atepfrﬂarmgs?ﬁer@mmowefgm p-toluic acid (p-TA) in
an amount ranging froml1l ppmto 1000 ppm or ranging from1 ppmto 500 ppm

or ranging fromnd ppmto 250 ppm or ranging from 1 ppmto 125 ppm or 10
(c) both of the ar boxy al de CE3A). i n_an anount
ranging from 1 ( 2&)&7)1{)83@%5)56%%@? q%é*eﬁ%fﬂ BPn r@Bglgg(jr%ﬂl or

ranging fram | pmﬁ%neo@%nprymrgﬁ haTeirRY p PFrPfB S0PPpM, beralrg;ﬁ &R 1(2)
p-toluic acid (p-TA) in an anount ranging from1l ppmto S ppm or

rangi ng from 1 gpmte BSQWermnraDglngafﬁgnm@pfrrmrﬂIS ppm;oo 125 ppm wherein

t he total concent t|o TA 1 000 ppm 1
ppm to 1000 ppm 'Hp( f:%jagoypﬁmung}:%gtq%ffpm Jﬂ)ﬁrﬁ’ﬁﬂg i ppm or
froml ppmto %ﬁﬁn%néﬂg%@n(ﬁbpﬁtto'%pﬁ“@r ra‘hp r%tfrb ﬁ?ﬁe o por at

| east four least trve, or at |east siXx owi ng: (a)
i sophthalic acmpm noraangimguram gt ppradet1 280pppner or ranging from 50 ppmto

2000 ppm, or rang om 7 mto 1500 ppm or ranging from 25 100 ppmto
1000 ppm1(8r rang Cr)igi B{r}}'?gﬁﬁ‘gﬁ'ﬂgto 500 ppm or ranging from50 ppm or 75

ppm or 100 ppm or(1}aQ:Rpsyisen29RichRt (2ICHAPH 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
15 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;
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 wi%, 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 wit% , or 5 wt%, or 10
30 wt%, or 25 wt%, or 49 wit%,
(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



ppm or 2000 ppm or 0.5 wt% or 1 w% or 2 w% or 3 w% or 5 w% or 10
w% or 25 w% or 49 wt% or ranging from500 ppm or 1000 ppm to 2000
ppm or 0.5 wt%or 1 wt% or 2 ww% or 3 %, or 5 % or 10 30 wt% or
25 wt% or 49 w% (b) trinellitic acid ranging from 140 ppmto 1000 ppm or
ranging from 175 ppmto 750 ppm or ranging from 200 ppmto 500 ppm or 84
rangi ng from 150 ppm or 175 ppm or 200 gE)‘Bmto 500 ppm or 750 ppm or
1000 ppm (c) 4,4 -dicarboxybi phenyl in an anount ranging from20 ppmto 150

2P angi g T oeoBBRS AR i 0PSB AR O EIRRITACR. oo
0.5 wt% or 1 w000 pgmm % or 3 wt% or 5 wt% or 10 w% or 25 w% or

49 wt% (d) phthalic acid in an amount of at |east 20 ppm_ or at Ieast 50
ppm or at | east (Cldbd pegrbexybinRgividn encmoontygroing fraro@oppin ter! S0angi ng

from 20 ppr  SOPRBrE EOBT LT Saeagr CopPPsP Bty S B8 bptla 741 2000

ppm or 0.5 w %prmf odr P6m208 Bpmobr 30 @ 590 priro 00D Jor or 25
w % or 49 wt%/por rar?glbaﬁg from 50%/9 o mmg{)r 1000 g)pprﬁto 2000

ppm or 0.5 w %0} ppmwend.oom%, w%mér 0321@t°w%§wit%5omﬁwt°/m,ror1‘mwt% or 25
W% or 49 w Qic acid ranging from3 ppmto 200 ppm or
ranging from SM‘n% %’%ﬁ §E%§%‘g%’rangi ng from20 ppmto 150 ppm or
ranging from3 pgig‘l pHifialle mcﬂﬁrpén%%dmmdfgt (&t ROPpr®ror bt feRBO HHM200 ppm
or 500 ppm or pm_ 20 4- hydr oxynet hyl benzoi c acid in an anmount of

at | east 40 pprer airlea%tHQOemyﬂ @Ua}ﬁlﬁlﬁg f5omad0 peasto 180 pym obrangi@i ng from

0 BBn 01300, ROt 09ERIE SR AP ool . Lo, 100 LPT

1000 ppm or 20@fgmigifroMr2 Ws&pper, 10 161508 p¥ntoorars@® Ypror 5 25
w% or 10 wt% orI@S wt%(p%én49 (\/Rtp “gojﬁ%menzm c acid rangPErs:‘tg;;1 from 60 ppm
[}

to 500 ppm or THyPRG, oF 3P0 ppm, or 0 5 or 1 wt%, or 2 wt%, or 3 wt%, or 5
wi%, or 10 wit%, 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
15 wt%, or 5 wit%, or 10 wt%, or 25 wt%, or 49 wt %,
(e} 4-hydroxybenzoic acid ranging from 3 ppm to 200 ppm, or ranging

from 5 ppm to 175 ppm, or ranging from 20 ppm to 150 ppm, or ranging
from 3 ppm, or 5 ppm or 20 ppm to 150 ppm, or 175 ppm, or 200 ppm,
or 500 ppm, or 1000 ppm;

20 () 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 wit%, or 10 wt%, or 25 wit%, or 49 wt%;

(g) 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
1. In an embodiment of the invention, the dried carboxylic acid

composition 280 comprises:



75 ppmto 400 ppm or ranging from 100 ppmto 300 ppm or ranging from 60
ppm or 75 ppm or 100 ppmto 300 ppm or 500 ppm or 1000 PPM 30 Ill. In
an enbodi rent of the invention, the dried carboxylic acid conposition 280
conprises: 85 (1) terephthalic acid in an anmount greater than 50 percent by
wei ght, or greater than 60 percent by 2%Sght, or greater than 70 percent by
wei ght, or greater than 80 percent by wei-ght, or greater than 90 percent by
wei ght, or greater than 95 percent by weight, or greater than 97 percent, 5

o SLeater oo BERE ac8lo g il OBD A EnRY G ) R & 1P

4- car boxybenzal glehiiendr 6GpArcdr By waiGRt Hr a8t Bearf 70 Beicer wéighN00 ppm
or rangl ng frorrs%ljﬁ pmto 5@%% pm bg’r rgﬁglndfroml 10 memtomg]SO ppm or

rangi ng froml mrrgreatemﬁrpﬁerpemer(t@y\rpelgbt mr@ra@tedtr(m pergerdbyanount

ranging from1l m ran

ranging from1l ‘@‘%ﬁ}‘ gjr%g%aqeb&% fPP'gﬁé‘ghﬁ‘f‘?‘% B%t?r t?'fﬂg%pg%ceaf (c)
both of the fold@%ﬁ@rtﬁa‘h Qabe&mr&ogqﬁéaeéraabﬁ@lste&én )Sqreate%a?mvunt
ranglngfroml ppmto 10 ppm or ranging from1 ppmto m or

rangi ng from 1 9%penceot, m@feﬁﬁim’ tranr 3 gipegcentdry weq@bm to 125 ppm; (2)
p-toluic acid %U’TA) I n an amount ranging froml ppmto 500 ppm or ranging
from1l ppmto ppm or ranging froml ppmto 125 20 ppm wherein the

total Concen”a&? @Earﬁo%r%%%y% (4a0B&A ?n’f éﬁ@ﬁourﬁ?ﬁh@ﬂg?ﬂﬁﬁ ppm 1 ppm
to 1000 ppm or romlgmto 500 ppm  or roml mto ppm or froml
3

ppmto 125 ppmppmdo 1260 ppjn, axrra@gwg frone] ppm msmtbasm phrangingfrom 1| east

four, or of th QW n a) 1 sopht ha cid in an anount at | east
50 ppm o rang‘?%?ﬁ’%gﬁpﬁ’ﬂ’ ograng(;mb fromPppm $2§ppm,

(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 foliowing:

15 (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
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 al! 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 wit%, 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
wt%, or 25 wt%, or 49 wt%,;



ppmto 2000 ppm or ranging from75 ppmto 1500 ppm or ranging from 100
ppmto 1000 ppm or ranging from 150 ppmto 500 ppm or ranging from 50

ppm or 75 ppm or 100 ppm or 150 ppmto 500 ppm or 1000 30 ppm or 2000
ppm or 0.5 W% or | w% or 2 wt% or 3 w% or 5 w% or 10 W% or 25
w% or 49 w% or ranging from 500 ppmvﬁ 1000 ppm to 2000 ppm or 0.5
w%or 1 w% or 2 W% or 3 w%, or 5 9 or 10 w% or 25 w% or 49
w% 86 (b) trinellitic acid ranging from 140 ppmto 1000 ppm or ranging

from175 ppmto 7 aaly i p . rangi ng
from 150 ppm or @ﬁ@%ﬂ@gk@@%@ﬂ%@%%@ %drbo?@ﬁmpﬁﬂfaﬂ@rf‘glooo ppm 5
(c) 4,4 -di car bioombi7shey lto i760gpnansruangmgrfigdm@iorgem26 50pmpm, d50 ppm  or
rangi ng from25 ppmto 100 _ppm or ranging from 25 ppmto 75 m or

rangi ng from ZU@REE\%fr‘HP 1%@£%n?r bfo Bgfh’h%{)@pg@mﬁbgggﬁp%pr %@pm or
0.5 W% or 1"6%0?{[%”% or 3wWM% or 5w% or 10 w% or 25 W% or
49 wt% 10 (d) ph Qna I'c acid in an anpbunt of at least 20 ppm or at |east 50

ppm or a§ | east(c)@M picarboxybighemyldn bnem@éhtpranyihg fAHHQopEym tor 50angi ng

from50 ppmto 750 ppm or ranging from 100 ppmto 500 pp or ranging from
20 ppm 50 ppmpF?EUOgrprﬁﬁgm fmg%fpﬂpmde HOPRIPnPr @hgingy pmtozb'%o ppm

or 0.5 W% or 9 ; 9% 9 9 9 25 wt %
or 49 wt% or r@n’ﬁ?or%raﬁém%’é2[)(&1?&8\?/\6"7/%%@E)Bﬁ]m%gpbﬁ%'gli%éﬁp%% ppm or
095 th/o ?r)lbwl(%o pmmZoné\m.%wm,é%}M% 0pR OSN3 @t% 1 Br S, @r 125 Wt:/o or
49 wt % (e) benzoic acid rangin rom 60 ppmto 500 ppm or ranging from
75 ppmto 400 piive dr23whai %‘?W%?{q:loo ppmto 300 ppm or ranging 20 from
60 ppm o5n 75 pp s V. In
an errbodiir%nt of W%?ﬁt#\?@n |orﬁ&t]%g%éﬁPinaggeraggggﬁp(@q’ggi%%@ég%i on 280
conprises: 25 (drattiedigtd@0m coraangdingfrém Hnppmtto oSatgm | drarangthgoer cent by

wei ght, or greater than 60 percent by weight, or greater than 70 percent by
wei ght , from 50 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
15 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

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

(e) 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

20 from 60 ppm, or 75 ppm, or 100 ppm 10 300 ppm, or 500 ppm, or 1000

ppm.

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

25 (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

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

and



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 87 (2) (a)

4- car boxybenzai dehyde (4-CBA) in an annugﬁ ranging froml ppmto 1000 ppm
or ranging fromL ppmto 500 ppm or ranging from1l ppmto 250 ppm or
ranging froml ppmto 125 ppm or (b) p-toluic acid (p-TA) in an anount

ranging from 1 Bpim 00 Bebioiad ANERAY i BETHORRT:AGoRGRART O

ranging from1'p n— or ‘ran rom ppm or (c)

both of the fol;jpmmgoombbnﬂmaanb@ngbmabﬁ&hmd@oa |§p|686} ramyging framynt
ranging from1l ppmto 1000 ppm or ran from1l ppmto 500 ppm or

ranging from 1 PPIO{®BaD PEMsy Fﬁbwerfr%%@lpﬂgtor i%’irpn!erplrn to 125 ppm; (2)

p-toluic acid (p or ranging
froml ppmto 250@[9 ibﬂm’ag?gjn ﬁé rom HH%%%@&%?@WV\L Ih the total
concentratj on qipri-&iBanging fromA ;ﬁmqe$0‘0rmmlor gy ird® ?99@1 P60 1 ppmto
1000 ppm or from1 ppmto 500 ppm or from1l ppmto 250 ppm or from 1l ppm

to 125 ppm and)pmaqrraﬂgnnsammtwmdp 120 PRIAs®’ t hree, or all of the
follow ng: (a) IS@?E&@H@M ﬁﬁ&gg""hghan amount at | east 50 ppm or ranging

from50 20 ppmt ging from75 ppmto 1500 ppm or ranging

from 100 ppmto 10(@@4myfrbo>q:bern@9mehgdér(maﬁpunmmUﬁefhr@mg fréf 1angi ng
from50 ppm or 75 (518&;@ 100 ppm or 150 ppmto 500 ppm or 1000 ppm or
L% PR

2000 ppm or 0. mMorr/qralwmg frngy! pitm 2o RP%pPen. & randing feem10 wt % or
25,1 2% o0 2, 250 35 BELGA 3 £B8l 6 120Grem 25, Lo 2000 b o
49 wt% (b) trinmel (@2 paoksd acitl dpai AGnfaroamdant RpgirgirdPODppaNio 500 r angi ng
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
15 ppm fo 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 all of the foliowing:
(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 48 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
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,
30 or 1000 ppm;
(c) 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 ppmto 75
ppm, or ranging from 200 ppm, or 300 ppm, or 500 ppm to 1000 ppm, or



from175 ppmto 750 ppm or ranging from 200 ppmto 500 ppm or ranging
from 150 ppm or 175 ppm or 200 ppmto 500 ppm or 750 ppm 30 or 1000
ppm (c) 4,4 -dicarboxybi phenyl in an anmount ranging from20 ppmto 150
ppm or ranging from25 ppmto 100 ppm or ranging from25 ppmto 75 ppm
or ranging from 200 ppm or 300 ppm or 500 ppmto 1000 ppm or 88 2000
ppm or 0.5 wt% or 1 w% or 2 w% or P8 % or 5 w% or 10 w% or 25
w% or 49 wt% (d) phthalic acid i n an anount of at | east 20 ppm or at

| east 50 ppm Ieas p 1§ pg from2C 1000 ppm or
ranging 5 from@g) é}é rni)\“'? afl 53{6/9 n?l%% BE%W"C{O%'@OF)DH] or
rangi ng from ZQNﬂ%”Brm,@nbrni@Qrt mto 500 ppm or 750 ppm or 1000 ppm
or 2000 ppm or 0.5 W% or 1 w% or 2 w% or 3 w% or 5 w% or 10 wt%

or 25 wt% or 49 (ﬂ)%thﬁilcraﬂ@lm@) aroun0dapleast 20 pph) or @b eashiSOLHEA, ppm to
or 25wt % “or 5 Adeast 100 e B ranab A orore TRUARMOR, FAdr i ed
amount g St e &'ﬁ‘f?’“@ﬁﬁ*ﬁi‘?ggﬂf’% P Horh D B 00 A A8, v cant. by
wel ght | or gﬁggtaag'”?ﬁgﬂngo et cont By, osimie oS ¢ T eator than 65 bercent by
wei ght or grea1t R8O PE@nP" Wy%rgi g/)"t'l"?g@ “M@fp‘érrgé‘ﬁ%’s rl%greatery
than 98.5 percqpby, (62?;1(9&?@8&5 oP A9RABE €t an@h_gggcifltfﬁfr(]) éﬁ]ﬂ”op%é per cent

by wei ght; 20 an 4-car boxybenzal dehyde anount rangi ng
froml ppm to pH0eCorpido ppmrta@@Dﬁg)p‘mcmﬂD pwitd, or 5001%por 2avt%,ar@ ng from 1

ppmto 250 ppm g f ppm p gr. (b) p-toluic acid (p-TA)
in an anottht Mﬁ? Y PF L@%{ 01350"”‘ 2’50“&“1?"6‘? ranging from1l ppmto
500 ppm or ranging froml ppmto 250 ppm or ranging from1l ppmto 125

ppm or (c) both of the foll ow ng:
V. In an embodiment of the invention, the dried carboxylic acid

compaosition 280 comprises:
(1) terephthalic acid in an amount greater than 50 percent by weight, or
15 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;
20 and
(2) (a) 4—carboxybehzaldehyde (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
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) 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
30 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

ppPm;



(1) 4-carboxybenzal dehyde (4-CBA) in an anmount ranging froml ppmto 1000
ppm or ranging from1l ppmto 500 ppm or ranging from1 30 ppmto 250 ppm
or ranging from1l ppmto 125 ppm; (2) p-toluic acid (p-TA) in an anount
ranging from1l ppmto 500 ppm or ranging from1l ppmto 250 ppm or ranging
from1l ppmto 125 ppm 89 wherein the total concentration of 4-CBA and
p-TA ranges from 1l ppmto 2000 ppm 1 ppri% o 1000 ppm or from1l ppmto 500
ppm or from1 ppmto 250 ppm or froml pprr to 125 ppm and 5 (3) at

| east two or all of the follow ng: (a) isophthalic acid in an anmount at

| east 50 ppm or raM iefﬁ;j”ﬁ?%?ﬁtgbcom‘r\)[rﬁéioﬂ@(ﬁé"%ﬁﬁlar&P'rTé’nb'i"\QQSffFQmeS ppm t 0

1500 ppm or r ' Q%%p&!ﬂ r ' f 0 ppmto
500 ppm or raﬂgl ngg2 ?%E}’E&qup%m%ﬁm)é pm ororﬁgoﬁ%ﬁ%}b%@ro ﬂl@g] %’gm to 500
ppm or 1000 1Grgwprhppm t@Q60 pppm ordror. 15ppw %o 106 gorit % or 2 W% or 3 W%

or 5w% or 10 % or 25 wt% or 49 w% or ranging from500 ppm or 1000
ppm to 2000 p@fd or 0.5 wt%or 1 W% or 2 w% or 3 W%, or 5 w% or 10

W% or 25w %é3s)§%égstvﬁ~(@of(5£%%%kgg%g’hgc acid ranging from 140 ppmto 1000

ppm or rangin roml pm or ranging from200 ppmto 500

ppm or ranging (a)svphitkliermid By arl Alaumtat @as280 pppNdreah§idgfasm 59 750
ppm or 1000 ppm (c) 4,4'-dicarboxybi phenyl in an anmount ranging from 20

ppmto 150 pprﬁp"fd)FO(2 PfyPRE: OF 58I HoM {8 PRODIHHRY0 BPM: &R §ARENY e 25 ppm
L2 200 oonr™ % T8 2000 0 280aBR, i 380 Ao Sho 3k Aok 00 PP,
or 25 wt % or 4@&mERppvi,.orl 7S prmeobodd meni, «@f150hsprh iy 600ippm, drD0l | ed
carboxylic acid 25 conposition 280 conprises: (1) terephthalic acid in an
amount ~ gr'iéat er PPRAPTZO08RMBRT By Wigs.giitT Wik, Obgé'ﬁ?/terort?’h\w%ﬁf@f Datiéent by
wei ght, or greq)qf B2 4% REY,C6P 49 o $Miging 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
wt%, or 25 wt%, or 49 wit%;
(b) trimellitic acid ranging from 140 ppm to 1000 ppm, or ranging
15 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) 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
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 wit%;

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



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 90 (2) (a)

4- car boxybenzal dehyde (4-CBA) in an anmobunt ranging from1l ppmto 1000 ppm
or ranging from ppmto 500 ppm or ranging from1l ppmto 250 ppm or
ranging from pprr to 125 ppm or (b) p-P8iuic acid (p-TA) in an anount
ranging from1l ppmto 1000 5 ppm or ranging from1l ppmto 500 ppm or

ranging froml t,0 250 [ 1 to 125

both of the T ol L Haee POy OR Rl B AL R AR ek eE SR artount
rangi ng from | ppAPfd {G0CLEPH, BPRANdMg fraRe ﬁﬂnftbmolppﬂﬁ,%rtl%néqg;sﬁBM1or
ranging from1 10 ppmto 250 ppmor ranging from1l ppmto 1 ppm; (2)

p-toluic acid EpPITM25hpam, ananging &egi ngpfrtom2b ppm 0o 500 ppm or ranging
froml ppmto 250 or_r. i froml ppmto. 12 pp erein the total
concentration of @%&%ﬂ”@fgﬁgz&w@sﬂm?ﬁ ) 'ENANg Pﬁ%% gbﬁggo{% 1 ppmto
1000 ppm sor fr;)%?ﬂ(,%?ﬁl‘é@ih@ﬂ%@f@'l%t@SOOfdp‘Prﬁ'ﬂ(o;r)rQﬁgi‘gngrogﬁq PRto50f rom 1 ppm

to 125 ppm and h™of the follow ng: hthali'c acid in an
anount at | eastpps0 gspamngiog froamdippg to 62D HEM;Z0 ppm to 2000 ppm or rangi ng

from75 ppmto 150 r.rranging from 100 ppmto 1000 ppm or rangi ng
from 150 ppmto dégbﬁtg';ﬁ“g? f?'@’#hg'ﬂgrg from50 ppm or 75 ppm or 100 ppm or

150 ppmto 500 ppm 1%-céﬁﬁg<ybgﬁ£@|d8ﬁy€@@ﬂd€m31in%ﬁ Anouitrdhgfig ot fo or 2
Ww% or 3 wt% or % of 10 W% or 25 W% or 49 w% “or ranging from

500 ppm or 10@pnpion GX ppm200tnging from 0 pBrmwtasel ppmyvbbranging frargg! or 3 w %
, or 5 w% or 10 % or 25 W% or 49 w % ) trimellitic acid ranging
from 140 1épm thTb@\gﬁﬁﬂPm&T "ARgESfEPm 1 ppm b 12 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
15 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:
(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 wit%, 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 wit%, 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;

VIl.  in an embodiment of the invention, the dried carboxyiic acid

composition 280 comprises:



[

from175 ppmto 750 ppm or ranging from 200 ppmto 500 ppm or ranging
from 150 ppm or 175 ppm or 200 ppmto 500 ppm or 750 ppm 30 or 1000
ppm VII. In an enbodi nent of the invention, the dried carboxylic acid
conposition 280 conprises: 91 (1) terephthalic acid in an anpbunt 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 tHdn 95 percent by weight, or greater
than 97 percent, 5 or greater than 98 percent, or greater than 98.5 percent,
or greater tha reater than 99.5 percent by weight; and

n 9 percent, ar
(2) (a) 4-car bdﬂ}g‘éﬁﬁaﬁhaﬁ%9a'9 ‘T@?‘Cﬁﬂ?“ﬂhg@ﬁt%{ﬁﬁﬁ'ﬂﬁ rRETEERGPY WS Ohpm t o
1000 ppm or r | ' to 250
opm. o1 1 angi g Tr ot ooy Pk ORGP O g6 RTPO BERPrY BT 0,
anmount rangi ng drrgreater tpanm 80 p2amt bypweigbt, or gneategtfanc®® pepgmttby 500 ppm  or
ranging from1l ppmito 250 m rangi froml mto 125 m or (c)
both of the folWeidhhgr Ginterpan S5 pereph BN yichingt Bratecian 9 batceRtount
rangi ng from 1 r ' r
rangi ng fr%m 1 OTS’E%%S@%’SQ%E%E&”??%H [ %{gé?? ?%%g?%%%%{%iﬁg%%%?@)
p-toluic acid (99 pérent) cagreateutanr@h §ipegcdntdmy weighin t o 500 ppm  or rangi ng
from1l ppmto 250 ppm or ranging from1l ppmto 125 20 ppm wherein the
total concentra@i%n of 4-CBA and p-TA ranges from1 ppmto 2000 ppm | ppm

o o 122 oo LSRR AR ot L R BngRl AT T
an anount at | qgsh tG&O0RE pPpm b ramyng gram b ppddio FHoOppm, 20 @ngipmfrodn 1r angi ng
from75 p{)om to plpSng)?o ng]pp?nr, orr?g QIHS fltorn?‘inppm 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:
15 (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
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 pprm 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

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



100 ppmto 1000 ppm or ranging from 150 ppmto 500 ppm or ranging from 50
ppm or 75 ppm or 100 ppm or 150 ppmto 500 ppm or 1000 30 ppm or 2000
ppm or 0.5 wt% or 1 w% or 2 W% or 3 W% or 5 w% or 10 wt% or 25
W% or 49 wt% or ranging from500 ppm or 1000 ppm to 2000 ppm or 0.5
w%or 1 w% or 2 % or 3 w%, or 5 W% or 10 w% or 25 w% or 49
w% 92 (b) 4,4'-dicarboxybi phenyl in an’Zanount ranging from 20 ppmto 150
ppm or ranging from25 ppmto 100 ppm or ranging from25 ppmto 75 ppm

or ranging from 2 m. or 300 .or 500 m to. 1000 or 00

o 0°50weos or 1 (AR SlicSRRyRPBENY g, et Fepgincdror PRty 160 25wt b
or 49 wt % VI IpprhNoRin@iHPHOMENS pith thhid ARNGE Rihgird Bol 28 Bpapilexy! i ¢
acid conposi ti%pn 280 cgnpri ses: ?‘%1 terep@ha?i C gg:l d ?n %ﬁggmunt greater
t han 50 per centppm, okianging fvom 200 ppreaced0® ham, 80 506rppemto HP0REPyMtgr or
greater than 70,percent by wej.ght, J, qreater than 80 rcent by weight, or
greater than 90°Pe B@Hr%§5 W@gg@fﬂ ‘"g/f’gfgm qrﬂgwtchOEgﬁ@%torb wei ght, or
greater than 97,per wi%Obr 86 GA%er than 98 percent, or greater than 98.5

percent, or greater than 99 percent, or greater than 99.5 percent by
wei ght; 15 and (2) (a) 4-carboxybenzal dehyde (4-CBA) in an anount ranging

froml ppmto 00 ppm or ranging froml m,to 500 pp r ranging from1l
ppmto 250 ppm\}'gr rlgr?@ ‘?ﬂj‘[)f’ﬁj' t&gm‘? @Vfﬂgg'bﬁh? dgyed(c%rg]%xﬁ@ng: acid (p-TA)
in an anount radwﬁ@&i{idrpggécgmiggszlooo 20 ppm or ranging from1l ppmto
500 ppm or ranging from1l ppmto 250 ppm or ranging from1l ppmto 125

ppm or (c) bot(P)tﬂrephhaﬁolabhivin‘wragi:ammmnmgmaterdhanéﬂ?mrdeMBwei@r@M) in an
i 1000 i 1 500
gt ng Thom 1 978805 BU RSB RY Bt Gr SEAPEIED FORPESTLDY WRid: (2)

-toluic acid - j i t oF ranain
o 1 ot SEgFeater a0 BRKa K9G, U R hgplen! s piftentBy! or ranging

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;
15 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
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) 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
25 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
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 wherein t

to 2000 ppm 1 ppmto 1000 ppm or from1l ppmto 500 ppm or
om1l ppmto 125 ppm and (3) both of the follow ng: 93

250 ppm or fr

he total concentration of 4-CBA and p-TA ranges from1 30 ppm

froml ppmto

(a)

trimellitic acid ranging from 140 ppmto 1000 ppm or ranging from 175 ppm
rangi ng from 200 ppmto 500 ppm or ranging from 150 ppm or
175 ppm or 200 ppmto 500 ppm or 750 pfh  or 1000 ppm 5 (b)

4, 4' - di car boxybi phenyl in an am)unt ranging from20 ppmto 150 ppm

rangi ng from 25 to 00 or ra from pmto 75 ppm or
rangi ng from ZOOQEBH”’%&‘ ;5@9@'”8 %865% EP%%@ plgmnorofangzm)o ppm or

to 750 ppm or

0.5 wt% or 1
49 wt% 10 | X

Yok 1925 PﬁnV\tfo/ivschpl% Bt ¥4 lﬁ%ﬁo}%%o ?fﬂwﬁ nPlor25 wt

I'n anot her enbodi nent Or}gcr' |nven

or

%

or

r|ed carboxylic

acid conposi t rangiagGooohpd ppes or (175 ppem epriidtapprm tacﬁaﬂ) ppmaor 60 pim,gr eat er
t han 50 percent Béo&glp ht, or greater than 60 percent by weight, or greater

than 70 percenf’
greater thkan 90 Rn de@,que 5}?}] i ght,
greater t%an 97 gs EQ HICQYb & Pffnt%; )glthtr'r erﬁgﬁogfég

percent, or gr Batreorrammng %npﬁﬁcp@m to 600 gpeabelram@ag fi2on 250Fpm en5by

15 or greater than 80 percent by wei ght

cent, or “great I‘

or

or

at er an 98.5

bomto 20 500PBRID EATBHGO POGPHE" S R g: SARLpPTLGyHIRAPPE-RE 0 | n an
amunt at | 6asbof oBTlor o5 WAIIpPY R DutAPE) ggxgg Q0 PRI, BF 15angi ng from

75 ppmto 1500 ppm "or ranging
150 ppmto SOOVW%mrﬁﬁm%ngrm@\EB/ofrom 50 ppm or 75 ppm or

rom pmto

ppm or’'ranging from
100 ppm or 150

ppmto 500 ppm or 1000 ppm or 2000 ppm or 0.5 W% or 1 W% or 2 wt%
or 3 wt(%{I or 5 wt%

15

20

25

30

IX.  In another 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

(2) 4-carboxybenzaldehyde (4-CBA) in an amount ranging from 1 ppm to
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
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 wit%, or 2 wt%, or 3 wt% , or 5 wt%, or 10
wt%, or 25 wt%, or 49 wit%;

(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;



|

or 10 % or 25 wt% or 49 wt% or ranging from500 ppm or 1000 ppm to
2000 ppm or 0.5 wt%or 1 w% or 2 ww% or 3 W%, or 5 w% or 10 w% or
25 wt% or 49 w% 30 (b) trinellitic acid ranging from 140 ppmto 1000 ppm
or ranging from 175 ppmto 750 ppm or ranging from 200 ppmto 500 ppm or
rangi ng from 150 ppm or 175 ppm or 200 ppmto 500 ppm or 750 ppm or
1000 ppmy 94 (c) 4, 4' -dicarboxybi phenyl %n an anount ranging from 20 ppmto
150 ppm or ranging from25 ppmto 100 porn, or ranging from25 ppmto 75
ppm or ranging fro 00 ppm or 300 opm or 500 ppmto 1000 ppm _or 2000
ppm or 0.5 w % @ fz-ﬂftaﬂfbwbzp%wf '%@”@”WL%“@?Q"EGW%PPI@?@@Q% or 25

uede or 49wt Yokl ARGhGRE RIFIZE o Q00 n%ggﬁ@ﬁ@ﬁ%?%ﬁmo 75

conpositions o t’he car bo IcC aclid co evi ously stated

further conpr ip@m,aamam@ihgﬁthomdﬁﬁqxﬂm,i cmﬂiﬁf{ obmssLSMDphOQD1mmTpdth 0p00 pphm
or 250 ppm or 0 ppm er, ranges are_less than 85 ppm and |l ess 10 than
50 ppm Yet an@pégrpmgrﬂ@%émfy‘es% Tt Wik 952 YA, 06?’Wt§/'sort£%%19”9pm or |ess
than 10 p or S 0 .anot her enbodi nent of the invention, the
cat al yst (%g]rrpr i“éz’s%égggﬁg’a%&n%%anese. I n anot her enbodi ment of the

i nvention, the cat alryahoihememiseiimenbal this ilveniimmedinkhe abhpessitionsasfghout  t he
di scl osure and clains are on a , 15 dry solids basis. The physical form of

the TPA producthegdfe®earpaxylic asiglGampagiton 4R@ preyiausly siated further. For t he
sake of consi Stc@(ﬂ)f%ise%%’%%lﬂ?%pgéiﬁ%ﬁr&tf%éég thafi 168@@%@,%06 épr"nggpred when

describing its 0Si osrtion w il expressed as$ a wei ght

percent or ppm@50Qmnt, orpk0 ppinl iMhebyangisghie)lesnthandBy ppel, bdd 1&ssi s whi ch
assunes there is no 20 npisture in the product. For exanple, 500 ppnw of
p-tol ui c ki d thamd0 ppR. yred @netherdange ishiess than 28 eomyrdtessothan 121 ui ¢ aci d
for every 1,0 f =1y S ' : ess of
the actual ph?/’gpgg:\(?k%%ﬁﬁgg?'otﬁgﬂﬁjrrtl) ucﬁ‘?wﬁp%%gﬁ%@%ﬁt@ﬁ%gﬁggggﬂd in  ppm
are ppm by wei ¢ig invéhtiorefthe eatgipshdosnprissiswalbaittandonppganése. t I angtheut t he

di scl osure. , , ) )
embodiment of the invention, the catalyst comprises cobalt.
All concentrations throughout the disclosure and claims are on a

15 dry solids basis. The physical form of the TPA product can be a dry
solid, wet cake, paste, or slurry. For the sake of consistency, any liquid
present in the TPA product is ignored when describing its composition.
The composition will be expressed as a weight percent or ppmw (part
per million by weight) on a dry solids basis which assumes there is no

20 moisture in the product. For example, 500 ppmw of p-toluic acid in a
TPA product means there are 500 grams of p-toluic acid for every
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 {7,000 kg) or larger. In another



I n anot her enbodi nent of this invention, all the conpositions previously
stated are an average conposition over a continuous period during steady
state operation. In yet another enbodi nent of the invention, the
conpositions previously disclosed are the tinme average 30 conpositions
obtai ned over a 7 day period, or 14 day period, or 30 day period during
conti nuous operation. |In another enbodi meRt of the invention, the
conpositions previously disclosed could include any sanple taken froma 1
metric ton | ot

+.000 K r.larger. Jn another 95 enbo t he
i nvention, the ‘%rg%g'gﬁrgbﬁ&epﬂn?ﬁﬁ@%l bed:ogbqo GRS FE‘BWPHSHydﬂeQr]B%e ny sanpl e
ina shipping comdinifide sy SampieniaohipBiioAlditainet APl boR %Htﬁﬁﬁlé 500 kg
of the disclosed conpositions. In an e o Fment of ‘the | nuenti on

conposi tions ofcardainmg atdeass 5%)\/@ Qb@@dlsdd%wl bbrﬂpesntlonm zed to make PET
whi ch coul d be subs uentl odi eﬂﬂ fnrbé)rodu %coatl n es fibers,
film sheet, cont al ra§er8 GG Of £ w&n RitEP&OMA Hft?erF of the
i nvention,5the rwaosvéctﬂe@nﬁmmeemueealw m&kesPETSHsich %6[]Icﬂ§¢¥§u5§%’c§dérﬁl@al ities

in PET poI ymerization ranging from 10 zero throug east

Functi onal gr ouysedfiomreducng ndatings, |re$lnﬁdit;em,rﬁlmtsheet cbntahgressoer s and
copol yesters, s[ vve | a @Et,l am des, copolyam des, and ot her
co- pol ycondensaﬁ hgr 06’6'?@ %onprl se reactive carboxyl and reactive

hydroxyl groups. Thanf!daubditnerlios eits miveRtivh |thefd Frﬁ)%s‘ﬂfbﬁsf}?re\/m%ﬁ} of
various inpurities or oxidation by 15 product’'s on manuf'act ur e "and

properties of pthsqlomdnﬂaer’i@vetfenet]mnahaealrePE(l’FpEilrymaszahroremgnh@from

Z -f I t th d in PET
mant act uf or 76 urgush SFI4HSE g BuRHEre froyhsTeEro N RaRisren 1 "
functi onal Specﬂcﬂﬁiﬁnéﬁifﬂféh diidl éﬁt@rsoéndot%w&%été%t h@ﬂvel%ﬁb@bm@é’éh 20 in

nel t - phase and id-stating, but usually nmore so in solid-stating due to
the difficulty copolyamides, @wtbarnmp@dxﬂoademw p@ym@ms abmprmeth

nmonof uncti onal , _chain-termnatin pe resent. on the
concentrati ons, b V@-Caiﬁﬂwl And "Pgﬁﬁ‘f ﬁ)‘n‘ipxg'pﬂi@f‘@% gﬁg VH‘“ ffect the PET
product proper tdiggissioh will3GEisdn theinfbdct RPNV YHLES fhSiktlestbr FRYESEOH BY-
15 products on the manufacture and properties of poly(ethylene
terephthalate) (PET) as an exampie.

Zero-functional impurities are either removed via purge processes
in PET manufacture or end up as diluting species in the PET. Mono-
and tri- functional species affect the rate of polymerization, possibly both

20 in melt-phase and solid-stating, but usually more so in solid-stating due
to the difficulty of obtaining high molecular weight especially with
monofunctional, chain-terminating species present. Depending on the
concentrations, mono- and tri- functional species also can affect the PET
product properties via changing the PET polydispersity of molecutar

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-



25 wei ght. For exanple, p-toluic acid (p-TA) is an inpurity which is

nonof unctional in PET polynerization with PET process polynerization

catal ysts. In contrast, 4-carboxybenzal dehyde (4-CBA) is nonofuntional when
used with an Sb (antinony) catalyst in PET polynerization, but 30 can be di-
or tri-functional when used with a Ti (titaniun) catalyst in PET

pol yneri zation, due to the conversion of9 he al dehyde group to a hem -

acetal or an acetal. Trinellitic acid (1,72, 4-benzene tricarboxylic acid, or
TMA) is a tri-functional inpurity. To a first approximation, mono- and tri

96 functional urﬂmgfnb rlﬂ%‘é%a‘-\’/fef %ttﬂ ﬁgétgghsiz'@ﬁp E/l:rs]gr?ia\fl r'ﬂ%pt' on.

That is, increase of nono- Fonal "I nmpur it SUC toluic

aci d, benzoi ¢ aas;unbream@amdmnxs/bf monhefonetiona)irnporitikenzack ag8qi-thluic
brono-acetic acid, and 4-CBA (with Sb catalyst), can be conpensated 5 for
via increased @ib&sNERIEiaGH. émowqarb@syf@pé%ncmea brRIPPdeaRoICfMdi ties, such

as trinellitic )

tricar boxybenzo?)(]?l[l'qulloar?étI ’a% 88‘% ! W{rggsc%é%%{y&%tﬁa% R%lcompeggﬁ’[éagnt rations
nmust be uged aret \n@linonea@dcdﬂﬁ%ﬂﬂraﬂ:@ﬁ@ﬁIﬁﬁlcatgreat%rmlor@@im@umtl& t he

pol yneri zation effects of inpurities with functlonallty ot her 10 than two,

?s wel | als t he speh gsitimellidaacid iz y4otricperpePiiegybwpa4(pri marily  carboxyl
I ly,
unctional i ty) t%?o&%%gizgéﬁéﬁ&f@ dlg%jy4- \9‘?}11' ?( %t%ﬁ@t Conglgn'zort unat el y

nost of the inpuri ent trations (nore

than a few ppmgpneemstration ungsti lenasedand thWew-@a@@ddﬁneéﬁframrﬁs wheacts on
PET pol ymerization due to their functionality 15 and they have no

del et eri ous ef CEBWIIPE thgpolysrsriaatiop efissts: qﬁémw@es GVfﬂtﬁhlé\PHOTIIQJW other

concentr aty on. t rization
process, al{Ohen éﬁé}hﬂqd 6" Sg#ﬁ%?@%i%@e%g%‘g@oﬁﬁﬁgk rﬁ@‘arc?ﬁg @?ﬂl‘%g? oxi mately
0.60 ppmw benZ@aﬁbcﬁc?I functtalitgywled thepfumetipndity is greatércthdnfoner ences in

nol ecul ar wei ght anal ytical information is known 20 for PTA inpurities,

i .e. the concefPrtanatehs nedstiaidne ippvitiassrresant inf2iA in sighificebhal i ties, then
A 4 S ) T LT
no deleterious effects on PET polymerization due to their functtonallty

15 and they have no deleterious effects on PET polymer properties due to
their low concentration. In particular, assuming an Sb-catalyzed PET
polymerization process, then each 1.0 ppmw of TMA will approximately
offset approximately 0.60 ppmw benzoic acid (BA), or 0.65 ppmw p-TA,
due to differences in molecular weight. If analytical information is known

20 for PTA impurities, i.e. the concentrations of the impurities and their
functionalities, then an estimate can be made of the relative overall
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 moie%, or less than 0.25



hydr oxybenzoi ¢ aci d, 3-hydroxynet hyl benzoic acid, 3,3 25 dicarboxybi phenyl,
di car boxyant hr aqui none i soners, and 3, 3' - dicarboxystil bene, etc. Simlarly;
for carboxylic acids, the conpounds wll be hydroxybenzoic acid isoners,
hydr oxynet hyl benzoic acid isoners, dicarboxybi phenyl isoners,

di car boxyant hr aqui none i soners, and dicarboxystilbene isoners, etc. 30 In
anot her enbodi nent of the invention, theEHrevioust di scl osed carboxylic
acid conpositions conprising terephthalic or isophthalic acid or any

di -functional carbexylic i d ul ave a total nof upcti onal,, conmpound(s)
concentration RS %Wéﬁeﬁfé’%‘am\{\g%éiﬁ%Ioééess"%tﬁﬁﬂ )% 5104670, ﬁ’f)&@%th@P | ess than
0.1 nole% or Ig 0P h&Y0.or )5 or less than
0.01 nole4 , or iess t é’hooéggg m)(PeI .mlbﬁe%g’n%ﬂ%g? trgar{ﬁg?ioﬁhtspéﬁ' t he

i nvention, the previloasbihediestiamiment obthiedryéntona thepripody disghsedonpri si ng
terephthalic or iso)&ﬂthalic acid. 5 or ané. di,- functional, (gﬁgbo_ lic acid
woul d have a t SRHPOMWIRGLIEHAMBRRIlionSFBRHE!E tetephiialicalisephthalicagifan 5000
ppm or |ess t I n‘lg’[gﬁﬁ 00 ppm or
| ess than%SSO %g%n%gﬁ%rﬁg@?alt%{ﬁbgg% %%%W%‘ﬁ)@ﬁgg%g}tﬁ% p%én r‘?;sanot her
enbodi nent of thenpouwne(s)i comcentnatiqr k2es duah HOO0 pphgedesslthanFixypine aci d

conpositions conprising terephthalic gr isophthali¢ acid _or any

di - f unct i onal @gﬁ’%tbﬁﬁé@& Mot l8s% i 504 Boay of fasSrihAe 2grArMasi
greater-than-tflsf ty COMROY RS centration less than 0.5 nole%
or less than Oléﬁ?%ﬁé%a rm1 eslsg%dhan gbfﬁprrrgl e% or less than 0.05 nole%

or less than 0.025 nmkebther embostirmenhainthe.itdentioine e previcssy diktldsedn 0. 005
mol e% | n _anot her enBodi nment of .the invent. on, tgﬁ'%r evi,ousl ﬁ@di scl osed

car boxyl i1 aci GAERARYES PEICHANRRFRRNSFGPEr 8 SereR cqr isepiphaliapsid acid or
any di-functio i BRefibl | - | and
greater-than-trla’?l-a]ng%](ﬁ:t|onlgbg|(:((?;é:rrrl8g’tﬁl\(l}@t%scgild %ﬁ@eﬁ?ég%ﬁéﬁ F%g@ﬁt?@éﬁ@g%o 20 ppm
oL | ess than deéﬁntpptharﬁtri-ﬂuasﬁomdimmmml d(nqmmogmentra’s@n tdsarthan®@.5 pﬁm or |ess
than 250 ppm or |ess an, 100 m or less than 50 ppm |n another

enbodi ment of MAEVnPE qsc;h:,anph%upmoée,%oggw:sahg%pogg@le/o,orlessthan

0.05 mole%, or less than 0.025 mole%, or iess than 0.01 mole%, or less
15 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 tri-functional and
greater-than-tri-functional compound(s) concentration less than 5000

20 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.

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

25 compound(s) concentration less than (' 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%, or 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

30 or any di-functional carboxylic acid wouid 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.



| : -

carboxylic acid conpositions conprising terephthalic or isophthalic acid or
any di-functional carboxylic acid would have a total zero-functional 25
conmpound(s) concentration less than C5 nole% or less than 0.25 nole% or

|l ess than 0.1 nole% or less than 0.05 nole% or less than 0.025 nole% or

| ess than 0.01 nole% or |less than 0.005 nole% |n another enbodi nent of the
i nvention, the previously disclosed cart®¥ylic acid conpositions conprising
terephthalic or isophthalic acid 30 or any di-functional carboxylic acid
woul d have a total zero-functional cogﬁound(s)_concentration | ess than 5000

ppm or |ess than 2530@ngHiAr enahodimest ohthe ingettigip e previewsly disglpss00 ppm or
| th 250 e . , . A
oot her - errbodi e AgP S BaRGI cBRslg b ETNART R RARICHE U ¢ ¢

acid conposi ti eranyadiponctiongl taberitidatit avelld hao hinhaldrage firtttionaligny

di -functional carboxylic acid wuld have an average functionality, not
i ncl udi ng zer o MbiNAiGRARZELG funslienaldy specige, plealdeast 19985 eF grpatat.éir ator at 5

et 1 9% o A8A i oBlpdlol, 878 heP T Beo B TTon el | BB °°%, O,

| east 1.9999 oigrgatedt®rat lédstangidier geszhedioranteasf 119985 di\@Bhic?Nor the _
previously disclosed carboxylic acid conpositions conprising terephthalic

or isophthalicleastd.999P er grg@ferd+- f uncti onal carboxylic acid woul d have an

T 508 or "1 006, or ¥ pngiter iR SEHE hyGGIo0 B bRy Rbgd, 5"
2.0000, or 2.0Q@tboxic adiddsiibpositiors @&iqprigirngZefé:bﬁtm;c?orqé)@phtﬁén@a@ia4, or
e

2.005. In another enbodi nent of the invention, previously disclosed 15
car boxyl i'® aci @reowstdinctions! exrbpkylisi agjd wandg havepnaverage bpietinagiity, acid  or

Funct onal 1ty Mebi AR et BEoh Ay sPer By o BB BR o Hrcti ot 1y, of
lleast 1.995 or 109@Al®RM.998, Al1.9$RYr 110895 O11.998RERE 2.C00FR or 1268301, br997 or
greater, or at least 1.998 or greater, or at |east 1.999 or greater, or at

20 least 1.9992.¢0yre2t®H, 062002 Pead03100889400r g8t er. I n anot her
enbodi ment of the 'rl‘r\{%%{h%rr]’en%b%edir%ﬁf/c')f)t%%linéertﬁ)%l, %eegreviously disclosed

15 carboxylic acid compositions comprising terephthalic or isophthalic acid

or any di-functional carboxylic acid would have an average carboxyl

functionality, not including species with zero carboxyl functionality, of at

ieast 1.995 or greater, or at least 1.996 or greater, or at least 1.997 or

greater, or at least 1.998 or greater, or at least 1.999 or greater, or at
20 least 1.9995 or greater, or at least 1.9999 or greater.

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 an average carboxy!
functionality, not including species with zero carboxyl functionality, of

25 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.

tn another embodiment of the invention, a process for producing

an enriched composition 240 is provided as shown in figures 20A and
30 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



carboxylic acid conpositions conprising terephthalic or isophthalic acid or
any di-functional carboxylic acid woul d have an average car boxyl
functionality, not including species with zero carboxyl functionality, of 25
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 enbodi nent of the inven??on, a process for producing an
enriched conposition 240 is provided as shown in figures 20A and 30 20B. In

this enbodi nent, a hown i Fi re 0 ag&b, the catalyst renmoval zone 180

i sl zpt i ona: andb'ﬁ%)qsaﬁ‘% g‘c’:?ﬁlFE)r‘?fil %htéésﬂ%bzq '”r%&’p?tpgﬂfo_g"ﬁlo_"%r t_f’\ljféfogé%s in

Figures 20 A&B %V&iélﬁéé‘rbﬁ&@w é’c‘:!é'clﬁrr@%%ﬁidﬁeé@d.' R&Houldaltd e agﬂep%ebsagéae- 't
ess S ed ca

shoul d be appreciated that the proc zones 99 previously Cri n be
utilized in anythat wdenl tbgipratessy ztmestarepeortiered thitehd preckssacdrabitydrisc aci d

conposition 280. It  shoul | s e appreci ated  that when the process zones
are reordered tHEW(?ﬁ@gﬁrg@EQEE@gﬁﬁgﬁﬁﬁﬁgemﬁﬁﬁj%ﬁéﬁﬁépmﬁﬁs§ﬁgﬂﬁﬁcaﬂso be
appreci ateg tha d R RGRTRIeAgpes can 5 be used independently. In another
enbodi nent of t ?gggn@intlonF egch enbodi nent can optionally include an

addi ti onal step conpin anothedembbdinnentrd thiksenverdidnoegth endwidiment aan
esterified carboxylic acid. Preferably the decolorjzing is acconplished by
hydr ogenat i on. W%D’lfi'bfé"l‘@w% ARGAdoNBh steRGRMBESIAG ferceloizingthss t er t he

primary oxidati PWAl f C - Dyl cid slurry or
an esterified @égpégg&%gdggéﬁ %S%ﬁl?g %%rggg\{”&iasﬁ%d%y an%/w?rré%ns known in the
art and is notdécolotizdg iatgampighedtbyomydrbigeeation. Tle dexalopking scarone

enbodi ment _of the invention, the decol orizing, can be acconplished by 15

reacting _éocar b@SGHriat a&&i'%FEttWé.‘tf_’fFﬁiéh%ﬁﬂmadbﬁéidé’éi?@rzioﬂpg?&-i on treatment, for
exanpl e with ethyl e”?h@ldéﬁ&br'zmgtd? a@rﬁﬁ%lﬁfa éf@ﬁ.ﬁ‘gﬁ& %ﬁneg{éﬁﬁggresence of a
C ne To pro

hydr ogenation catal yst 1n a decOlorizing Teactor z uce a

decol ori zed cartarbpkyic acid dandleddcomplishad dgcatyomezad kastverin the aduaid For
t he decol ori zing reactor .zone, there are no special 20 [imtations in the
form or construeth nt'tﬁértegwgr%%]a&ef'- W%’%r%&%@ﬁ’é}'ﬁ In one

embodiment of the invention, the decolorizing can be accomplished by

15 reacting a carboxylic acid that has undergone esterification treatment,
for example with ethylene glycol, with molecular hydrogen in the
presence of a hydrogenation catalyst in a decolorizing reactor zone to
produce a decolorized carboxylic acic solution or a decolorized ester
product. For the decolorizing reactor zone, there are no special

20 limitations in the form or construction thereof, subject to an arrangement
that allows supply of hydrogen to effect intimate contact of the carboxylic
acid or ester product with the catalyst in the decolorizing reactor zone.
Typically, the hydrogenation catalyst is usually a single Group VIl metal
or cambination of Group VIl 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



|

that allows supply of hydrogen to effect intimate contact of the carboxylic
acid or ester product with the catalyst in the decolorizing reactor zone.
Typi cal ly, the hydrogenation catalyst is usually a single Goup VIII netal
or conbination of Goup VIII netals. Preferably, the hydrogenation 25
catalyst is selected froma group consisting of palladium ruthenium

rhodi um and conbi nation thereof. The decdf8rizing reactor zone conprises a
hydr ogenati on reactor that operates at a tenperature and pressure
sufficient to hydrogenate. a paortion, of th aracteristically yellow
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i nvention, inst it bhhzd t 5V 18 joQU igcl osed,
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acconpl i shed by.j J i I ndwy a saturated liquid 15
in a tenperat urséf%%éﬂ%?%rﬁs&? ai@%%btﬁ%ﬁg%ggtetrggg%o?@%f erably, the diol in
conduit 600 is introthedidl mscandidttGOlhisdatroducathiarducatethanapoasitc a

tenperature range of about  150C to about 300C in a formw th sufficient
ent hal py as to HsRlgee hemoiduigasine grainant slusrvinehiquid- M cambe diol in

conduit 600 is felaeligHed bYTESEMPHRIGIARS cBhHRYEBD 81 ¥AERTed liquid
15 in a temperature range of about 150°C to about 300°C. Preferably, the

diol in conduit 600 is introduced as a saturated or superheated vapor in
a temperature range of about 150°C to about 300°C in a form with
sufficient enthalpy as to evaporate the water to exit via conduit 320. The
diol in conduit 600 is selected from the group consisting of ethylene

20 glycol, diethylene gltycol, tri-ethylene glycol, 1,3-propanediol,
1,2-propanediol, 1,4-butanediol, 1,3-butanediol, 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

25 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

30 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



20 glycol, diethylene glycol, tri-ethylene glycol, 1, 3-propanediol,

1, 2-propanedi ol, 1,4-butanediol, 1,3-butanediol, cyclohexanedi nethanol,
neopentyl glycol, other diols useful in making polyesters and copolyesters,
and m xtures thereof. Preferably, the diol in conduit 600 is ethylene
glycol. Alternatively, an external heat source can be used to 25 introduce
sufficient enthal py to vaporize the water, which exits via conduit 620. The
hydr oxal kyl ester stream m xture exits vi@lconduit stream 630. The
esterification reactor zone 610 operates at a tenperature of about 240C

hi gher. Prefera t esterification reactor zo 610 operates in a

t enper at ur e rangég%tf%ﬂ? SO %83%@%{9? ﬂ@e t@é‘?éﬁh?}i'ccﬁ?'fj@ﬁ‘dreactor
zone 610 oper at g aﬁxtardo(oe@@uuee@fhﬁ#@wemﬁ datérofiteredithalgbayg. 100 psia so
as to effect esterification of the terephthalic acid and diol mxture to

produce a hydroxyet hifl argther emboden@prf e inveatiod. insteasndftidizingrtbedi nent  of
the i tion, Lnstead of util.izing.t dr,vi . eCi |

i scl osed.  the SAMEANE e RS Hissieralie ahidRarcdRosyicn S e, -
l'iquid exchangepganechPRbuied &aWduideidhange zb?uglldodbhé@isﬁo@mﬁ’ﬁ%;é]%‘i?. the

moi sture content in the enriched conposition as a signiticant anmount
of solvent. "Signihis emhodismaninthe meistwedontentdn thereansheyt eamnpositihan 1 % or

greater than 2% reater than 5%, qr greatet. than 10% or .greater than
150 10 The enr t4hBaS AciRlirantAmauY o soligsf e tionTEaNCATRLRY G UsSthsi ng"
W th exchange seéeéﬂﬂ_ﬁnéanstga@atbkwrmws%hgf&ﬁe.zmeu PR0or YheH& haf 59g0r Li on of

the initial solvent is replaced with exchange solvent to forman ‘exchange
sol vent enri chedr greateysham d0%296greEher tbaoHdvge sol vent  conpri ses water,

th |, ethyl | .. di..ol . tihl.e with
e 16t e, S Bhra R cabePigh 0 R e B SRR ks ok
enriched conmposyith @RcR4e $cﬁv@ﬁﬁhqn@hgmg;ék§@§ﬁ?é 3BA8 500, WhereidQP0 by wei ght

nmoi sture, nore preferabl’y in the rang 1- 20% by wel ght noi sture,
and nost pr ef er pdrttipnioh thehimitizdusglyeof isrephaciey witheexdhtangei salverd.to Towen Basi dual

lrrgiszt ;J L:nogbgnf e%aggg%avé%{t Ye%%hezc? cgrrrl{pio(s:ﬁllgﬁ 2%%npﬂ$9| (ta>i<c nanzg%(ssoﬁ\?éﬂtd contain
comprises water, methanol, ethylene glycol, and any diol or monomer
15 compatible with polyester or copolyester manufacturing process. The
exchange solvent enriched composition 246, is preferably in the range of
0.5-30% by weight moisture, more preferably in the range of about 1-
20% by weight moisture, and most preferably in the range of 1-5% by
weight moisture. The residual moisture of the exchange solvent
20 enriched composition 206 could contain less than about 2% by weight
solvent, another range is less than 5% or less than 10% by weight, or
less than 20%.
In an embodiment of the invention, exchange solvent is
introduced into the liquid exchange zone 500. The exchange solvent is
25 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 ieast one solid liquid
separation device. The solid liquid separation device can typically be
30 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



sol vent, another range is less than 5% or |ess than 10% by weight, or |ess
than 20% In an enbodi nent of the invention, exchange solvent is introduced
into the Iiquid exchange zone 500. The exchange solvent is 25 preferably

i ntroduced on a continuous basis. There are no limtations on the
tenperature or pressure of the exchange solvent including the use of

vapori zed water, steam or a conbi nation !18f water and steam as wash. The

| i qui d exchange zone 500 conprises at |east one solid liquid separation

devi ce. The sol ] iguid separation device can typically be 30 conprised
of | bui not 1+ rtalysf eV 2phR cafihe it pans SAmt B e, r BxarPla b
cycl ones, rot arpeigfiter fTHe Stchanbe!dolfdnt effisne®t8spokitibhe4s iset ¢.  The solid
| i qui d separation device can opérate within a tenperature range of from
about 5C to 195ubseauenilyaert toxarhestgefication zome 6 Hewbih hashee yst renoval
zone can be wthi n.th@(iama device, for exanple in a belt filter. The

H Cé'Bﬁﬁ

exchange sol verit SEIRHSHES osition 246 is subsequently sent to an
esterificagion zone 610 which has been previously described. 5 EXAMPLES An

Enbodi nent of this invention can be further illustrated by the follow ng
exanpl es of pr EXAMRLESbhodi ments thereof, although it will be 10 understood
that these exanples are included nerely for purposes of illustration and

are not intended to limt the scope. PTA Retention Experinments 15 The

obj ective of this sekngmodidehiBithis ¥R8nfich €8h BeTLARMMUsHMRY Hysthent i on of
| PA in cool ed carboxylic acid conposition stream 170 varies w th wash

t enper at ur e andolagingrexantples ohpetiefred eénshadiments7thereoft Akhougtt ihmgikbe r enovall
zone 180., Al |l experinent ilized a bench scale 20 Pannevis vacyumfilter
ppar at us10 ool HECSPR 7 est FRaRBIRaR Mo g TRrely D7 BURRS T dpar ed by

taking a cryst gjjdtaRnAnd e r?&ﬁﬁl%ﬁbéﬁ?@linﬁﬁtﬁ@%b&@p slurry at 30 wei ght

percent solids and boiling away sol ven

PTA Retention Experiments

15
The objective of this set of experiments was to determine how the
retention of IPA in cooled carboxylic acid composition stream 170 varies
with wash temperature and wash ratio of wash feed stream 175 in the
catalyst removal zone 180. All experiments utilized a bench scale

20 Pannevis vacuum filter apparatus. Cooled carboxylic acid composition
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 calied the Dry Top Time and was recorded. Samples of the

post catalyst removal composition 200 were analyzed for ppm wt IPA.



I

until reaching 50% solids. The slurry was then cooled to 30Cto generate a
cool ed carboxylic acid conposition 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 tenperature were varied in the experinent. A wash ratio of |
and 0.5 was used. A wash tenperature of 90C and 10C was used. The wash was
90% acetic acid and 10% water. The tine @ter adding the wash till the dry
top of the cake was 30 observed is called the Dry Top Tinme and was recorded.
Sanpl es of the _post cat a1l t . remqval conposition 200 were anal yzed for ppm
wt | PA. 103 Ex nt ) 700.10 g of crystallized slurry

conposition S”f@(ﬁm f.al slurry
was heated unti t'hé%ﬁ%&?ag?%p%gﬂiﬁ%ﬁpg%\gg %lr“%%uﬁ‘czgﬁt%‘}oerg%%%d. Eg?%e
slurry was cool sidimegs stegl bealddC Theusunmg wast haated gatiethatweightiotihe!l ed

carboxylic acid conposition stream 170. The cool ed carboxylic acid
conposi ti on st r#@HAY WA iRssiceddo d80ampehbh shihl wapsanied @pidy ldPTC! t er .

vacaum f11 0o 1486 YT 6BACRING sloaclth EaftBRRT PEUIRCIRMAIAD <t eam
170 remai ned i M7Mhe Teeedoldd chrGlic adidecaspodiionBssadi1210'@asded esla
carboxylic acid conposition stream 170 to the filter was 403.5 grans, (420

grans - 16.5 grbergh scaip&anseyistvastumidtate ifteiifeeging thecaplest carbaxylial
conposition strea 66. 38 qar . he % sol i he wet . cake wa

4. 55 sanpl o5 San se s teath 7R 10 WSl ey 6 2 oGSl BRLT 15a

anal yses. 15 Exggjibdesthokylidasid ddmhpssitibrbstrdm 70erapediaby i tfR0&ker 00. 04 g of

crystallized slurry conpoSition stream 160 was charged to a stainless steel
beaker. The sl ubegkerad hecaatea mass pf thieconed harbexylihacidglompasities reduced to
420. 73 gns. The

generating a co%t %%h@?@é@jg%ﬁ@ég@%%@g%ér trﬁ?'ggzét%lr %g#?l T@'é@%ﬂ@sgool ed

carboxyl i c aci drge \tidf etie Gt eake prdcarsyst asmbealomslitions seégmPannevi s
vacuum filter. After Teeding the cool ed carboxylic acid conposition stream

170 to the vacuwas266t38 grees fhe e solids eithe wet cake was 94.2%. Samples
from the wet cake were submitted to analytical for IPA analyses.

15
Experiment 2 (Wash Ratio 0.5, Wash Temperature 90°C)

700.04 g of crystallized slurry composition stream 160 was charged to a
stainless steel beaker. The slurry was heated untif the weight of the
slurry was reduced to 420.73 gms. The slurry was cooled rapidly to 30
20 °C using wet ice generating a cooled carboxylic acid composition Stream
170. The 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
25 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 80 °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
30 % solids of the wet cake post catalyst composition stream 200 was
09.2%. Samples from the wet cake were submitted to analytical for IPA

analyses.



cool ed carboxylic acid conposition stream 170 renmained in the stainless 25
steel beaker. The actual nmass of the cool ed carboxylic acid conposition
stream 170 to the filter was 405.94 grams, (420.73 grans - 14.79 grans).
The filter cake was washed with 100.18 gns of 90 C acetic acid/ water
solution wash fed stream 175. The wei ght of the wet cake post catal yst
renoval conposition stream 200 was 232.830©rans. The 30 % solids of the wet
cake post catal yst conposition stream 200 was 99.2% Sanples fromthe wet
cake were submtted to analytical for IPA analyses. 104 Experinment 3 (Wash
Ratio 1.0, Wash Tenperature 90C ) 5 700.39 g of crystallized slurry
conposition stream 160 were charged to a stainless steel beaker. The slurry
was heated until the weight of the slurry was reduced to 420.25 gns. The
slurry was cooled rapidly to 30 C using wet ice generating a cool ed

carboxylic aci c] conlp05| i | 09 St rﬁgm 11& boxylic acid
conposition str t SPch & Z vacuum filter.
After feeding sig r 70
remai ned |an t he (thjogg;s s ]Q(?d S%@%&ﬁs%ﬁ&{s r%grpq%a(is;@ggc%ﬂgeégr%ggo

the filter was sAfiflds6 steelmakel.420e hurgrass heatsd Gl ghemmightBignéi | ter cake

was washed with 200. 14 gms of 90 C acetic acid/water solution wash fed
stream 175. The&lyiEy was reduead taa2G2p Qé‘%&eTB@ﬂurB/a\ﬂ’% 9@9'&%‘#&@!’ thaﬂpom tion

t 200 T 0 t t t
composi 1 on st Cednng bt igEBencrafod Rl ed o Ringhis A0 Ot sfEhBi
conposi tion 200 Ager FheWaldd estbbrylRMdid tbalosition dtl%én@ﬂab%fedzl% axperi ment
4 (Wash Ratio 0.5, Wash Tenperature 10C) 700.3 g of crystallized slurry

conposi tith strb@mhﬁ@ala/\iea@n%\hawg@wmdlltar After felegding stream Ydlocdthe The slurry
heat ed unt d,to 420.3 Th
s e oo Bat P 97 68 b o Sl VRS e B o5

carboxylic aci he@gRBROFhE in@fush miRANDf srédm P70 e el Mtbrvass 407 560r@ rrt?,ench scal e
Pannevis vacuum filter. After feeding stream 170 to the vacuum filter, 15.29

grams of strea#20@5 grams — 12.69 grams). The filtier cake was washed with 200.14

gms of 90 C acetic acid/water solution wash fed stream 175. The weight

15 of the wet cake post catalyst removal composition stream 200 was
226.61 grams. The % solids of the wet cake post catalyst composition
stream 200 was 95.4%. Samples from the post catalyst removal

composition 200 were submitted to analytical for IPA analyses.

20
Experiment 4 (Wash Ratio 0.5, Wash Temperature 10°C)

700.3 g of crystallized slurry composition stream 160 were charged to a
stainless steel beaker. The slurry was heated until the weight of the
slurry was reduced fo 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



remained in the stainless steel beaker. The actual mass of Stream 170 to
the filter was 405.01 granms, (420.3 grans - 15.29 grans). The filter 30 cake
was washed wi th 100. 37 grans of 10C acetic acid/ water solution wash fed
stream 175. The wei ght of the wet cake post catal yst renoval conposition
stream 200 was 248.84 grans. The % solids of the wet 105 cake post catal yst
conposition stream 200 was 90. 75% Sanpl e from the post catal yst renoval
conposition were submtted to analytical for |PA analyses. 5 Experinent 5

(Wash Ratio 1.0 h, Tenperature 10 700, of &1 alJized slurry
conposition st rceaéﬁ\éﬁi%c %Stiﬁﬁ}pféﬁ'ﬁSt&ea@?épﬁ‘V%%gﬁgﬁef&'l s@é’é‘ﬁg?%‘)ﬁe slurry
was heated untithetdet BEtagRt réhobalonspabitioh Weke EGwmard fotarfdticth feis. The
slurry was cooled rapidly to 10 30C using wet ice generating a cool ed
carboxyl i ¢ aci dPAoamalgsas.on Stream 170. The cool ed carboxylic acid
conposition stream 170 was fed to a bench scale Pannevis vacuumfilter.
After feeding stream 170 to the vacuumfilter, 9.3 grans of streanl70

remai ned im the stainless steel beaker. The actual nmass of stream 170 to
the filter was 411. 05 grams, 15 (420.35 grans - 9.3 grans). The filter cake
was washed wi t FEXperimment Sr{dvastoRatioC.AcBlash Ter wre K0t i on wash fed

stream 175. Th i ght, of the cake post catalys enoval conposition
stream 200 m?%@ 86)‘:(37:"%%'?'2%}“5}&’&9"? e §ﬁ%a'%e{6iﬂﬁée Ehgrt'gegigpaﬁ yst
conposition StrgameaQQi _Soe%%gﬁ5%e§ \ﬁésfﬂe?@& {}@ARRQW&@P&ME 20 removal
conposition 200 were submtted to analytical Tor anal yses. esul ts

Experi ment Washsidieynwas\hedibcdwhita 420.B5(gmsw] hersjuFppivascpoled rapidipsds no wash

3249 Na 2 90C 0.5 146 5 3.,90C 1.0 .25 10 4 10C 0.5 39 9 5 10C 1.0 20 17
25 10 30°C using wet ice generating a cooled carboxylic acid composition

Stream 170. The cooled carboxylic acid composition stream 170 was
fed to a bench scale Pannevis vacuum filter. After feeding stream 170 to
the vacuum filter, 9.3 grams of stream170 remained in the stainless steel
beaker. The actual mass of stream 170 to the filter was 411.05 grams,
15 (420.35 grams — 9.3 grams). The filter cake was washed with 200.06
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 225.06 grams. The % solids of the wet cake post catalyst
composition Stream 200 was 89.55%. Samples from the post catalyst

20 removal composition 200 were submitted to analytical for |PA analyses.

Results

Experiment { Wash Temp.| Wash Ratio | [PA(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

25



106 It is clear that retention of IPA varies with wash tenperature and wash
ratio allowing the control of the | PA content in the post catal yst renoval
conposition stream 200. The range of |PA content in stream 200 in the
experinments above varied from 146 ppmto 20 ppm dependi ng upon the 5 anount
and tenperature of wash. Retention of select oxidation by- products can be
controlled by the tenperature, conposition, and anount of wash feed Stream
175 applied in the catal yst renoval zone!¥80. This data illustrates

oxi dation by-product retention in a catalyst renoval zone wutilizing |IPA as

le. 1PA. [ d,. tative, h that 10 oth i dati
by- pr oduct s call BT DL FRENPN FLIRRIY P GaNTAN (bRrrat ettt Weshash

t enper at ur e anﬁatwaéﬁlbvmﬁgitﬁe%mbnaf HRNIEPA BIAteRRIA BB WthRyst ?&ﬁﬁ%lﬁa' ic
Acid 15 The objective of this experinment was to denonstrate terephthalic
acid enri chnenompbsitior streame 2001 Thecahge of APBogritent iacitrbaro@08sint then st r eam

170 slurry was charged to a bench, sca Pannevis vacyum filter apparatus
and the 20 reStP¥RH nt&o%l{)ov(’ea\{%ﬂesgg Omeiéqlal:"h@n% SPM aﬁp?w”%@% Pyzed for

| PA content. bm&mpegﬂmﬁémﬁe?gt@f@doswa%g' agbte AR 0f $helChbLidafRaAs)-t i on

Stream 170 slurry was charged to a bench scal e Pannevis vacuumfilter and
the 25 resul ti prpduets cark bewantratisth by the témpearsiutes edmpositiom 278 amncunthe post

vash Toed <t 7 o RS Gtk SHREN | 5 APRLH Ik lauRherRRoBe . WBBght | 30
I n experiment 5détaafﬂgstﬁatbggzrfgcﬁ.‘ﬁg@?ﬁﬁfd&ﬁ/Fét@nﬁ&r‘n th ﬁcﬂﬁ?@?jstt fePiov BAm 170

slurry was charged to a e Pannevis vacuumfilter and the
resul ting wet atili@Engw3A essdreéxaimple. htRA vasbnfidediapeasertidtive Sheh thatsul ti ng

ost catalyst renoval conpositipn. strea Q0 wet cake wa 07. thepn washed
N th an RV chABIR SUEOB PERIAGLES 50 SOGN BITIGr dalertAE PoreYIB I ac d
conposi tion WaéPg(ﬂﬁéVv%%H tén?ubg}légﬁrv\igrgé @Ash rBRG BokiMinatiosal yst renoval Zone

180 and the enr ment Zone

PTA Enrichment with Isophthalic Acid

15 The objective of this experiment was to demonstrate terephthalic acid

enrichment.

In experiment 1, cooled carboxylic acid composition stream 170 slurry
was charged to a bench scale Pannevis vacuum filter apparatus and the
20 resulting post catalyst removal composition 200 was analyzed for IPA

content.

In experiments 2 and 3, cooled carboxylic acid composition Stream 170
slurry was charged to a bench scale Pannevis vacuum filter and the

25 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.

30 In experiments 4 and 5 the cooled carboxylic acid composition stream
170 siurry 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



acconplished with the bench scal e Pannevis vacuumfilter apparatus. 5 The
enri chnment feed Stream 220 used in experinents 4 and 5 were prepared in
this matter. Acetic acid was heated to 80C and enough | PA was added until
the 1 PA would no longer go into solution. 10 Experinment 1 (no cake wash, no
enrichment wash) 401.67 grans of the cool ed carboxylic acid stream 170 at
23.9C was fed to the catal yst renoval zoé 180 which was a bench scal e
Pannevis vacuumfilter. There was no wash feed stream 175. The stream 200

ramsadth sol i ds 9.4 % A 15 sanpl e of

wet cake wei ght

the wet cake wal® Qd%?ﬁdf}etdg‘ﬁ'ﬂ?@naﬁ{ﬁ'l me@é ‘%?tr‘?@ﬂ ‘T’Wgé%s”'t'r@%@ﬁ*qh%ht 2
(80C cake wash, c41BoWid &dkeBmpiRfiah W9 aldveEA Y (P éé}ﬁeﬁﬁoﬂi@tﬂ tﬁ?r boxylic
acid conposition stream 170 slurry at 29.3C was fed to the catalyst renoval
zone 180 whi ch orislyat reppovst Zonesidil andthemevichmentdond 210 erere The filter cake
was washed w th_100. of 80. h feed strea 5. The resulting
post catal yst ¢ h?ﬁ h?otﬁ?rﬁ?l ﬁéﬂ@nﬁ‘% V@§U‘dmaﬂé9rt3fﬁ)@a%t§‘éi i ds was
99.94 % Sanples from t he post catal yst renoval conposition 200 were
submtted to analytical for I|PA analyses. 25 Experinent 3 (80C cake wash, no
enri chnent wash')'helemnormgnbmeedcsnem'e 226alsed inaxperipieants dcnd T ampesi tion

stream 170 at 24C \/\@S Ed to the catc?]ﬂ% renoval zone 180 which was a
bench scale PaRRRIed indaisunatier. « Areticraed mas keated te 8RS angseraual PR 100. 05

grans 30 of 80. t st catal yst renoval
conposition \A/el‘g?%%v\géd%gﬁptg%lp?\%&éﬁn Igﬂgpéﬁémtbég% 99 95 % 108 A
sanpl e of the post catal yst renoval conposition 200 was submtted to

anal ytical for | PA anal ses Experl rrent 4 (80C cake vvash 80C enri chnent

wash) 5 4. 45 RL8Ar ReNHWAaSHhosi ti on stream 170 at

ﬁinﬁgv.w?svéﬁﬂutﬁfF?g?%%ﬁi% SR Sl MR g o ©

fed to the catalyst removal zone 180 which was a bench scale Pannevis

vacuum filter. There was no wash feed stream 175. The stream 200
wet cake weight was 145.55 grams and the % solids was 89.4 %._A

15 sample of the wet cake was submitted to analytical for [PA analyses.

Experiment 2 (80°C cake wash, no enrichment wash)

400.33 grams of the cooled carboxylic acid composition stream 170
slurry at 29.3°C was fed to the catalyst removal zone 180 which was a
20 bench scale Pannevis vacuum filter. The filter cake was washed with
100.11_grams of 80.2°C wash feed stream 175. The resulting post
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 %.



grans of 80.1 C wash feed stream 175. The wet cake was then enriched wth
100. 52 gns of 80.2C enrichnment feed stream 220. The resulting 10 enriched
carboxylic acid conposition stream 240 wei ght was 131.33 grans and the %
solids were 99.9 % Sanples fromenriched carboxylic acid conposition
stream 240 was submitted to anal ytical for | PA anal yses. 15 Experinent 5
(80C cake wash, 80C enrichment wash) 400: 185 grans of the cool ed carboxylic
acid conposition stream 170 at 24.4C was fed to the catal yst renoval zone
180 whi ch was benc al nevis vacyumfilter e filter cake was
washed with 10 G’r%{ﬁré (5‘I°S 6&?@5\%\&%@ %&H’"’é?qsét&?ﬂ ?@Qwaﬂw%'t egé‘Re was
then 20 enri ch%qaw,bg fépq:uﬁ@ngwgegf 80. 0C enrichment feed stream 220. The
resulting enriched carboxylic acid conposition stream 240 wei ght was 144.54
grans and the % solids were 98.8 % Sanples fromenriched carboxylic acid
conposi tion stream 240 were ubm tted t naI tical for IPA anal yses. 25
30 109 Resul t £22=p4YE Jm' Ll RS %G%@ ehmeat washlos 4 4676 5 5535
5 I n experd nen { ration
51! 51 SAPeH Teob AT GOKB doD LB R SRR e AT 2 o0
175 produci ng 24[B%6t waetéd ¥stheCeutRIgst fenfival @8nwi 180 RRich W48 HenbRA
concentration of about 900 ppm In experinents 4 and 5 the post catal yst
conposi ti on 208cale Renneyirevaciunn fiier. ehhe titereaakesvas washed with 100.4foduce an

enri ched car box lic era e | PA oncentr.ation of
Shous 12006 pandtarhS ot BIPEE WasRedd Rirdbiy A TRESBHSK Was 198 ERHERL
with 100.52 gms of 80.2°C enrichment feed stream 220. The resulting

10 enriched carboxylic acid composition stream 240 weight was 131.33

grams and the % solids were 99.9 %. Samples from enriched carboxylic
acid composition stream 240 was submitted to analytical for IPA

analyses.

15 Experiment 5 (80C cake wash, 80°C enrichment wash)

400.55 grams of the cooled carboxylic acid composition stream 170 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 anaiytical for
IPA analyses.

25

30



enriched in stream 240 to a concentration above that of the post catalyst
conposition. This data illustrates oxidation by-product enrichnent in an
enrichment zone utilizing I PA as an exanple. IPAis considered 15
representative of other oxidation by-products in that the retention of

ot her oxidation by-products in the catalyﬁg renoval zone can be influenced
by the wash conditions, including the wad rati o, wash solvent conposition,
and wash tenperature, as well as the cake thickness and the particle size
di stribution mg%%hu@ffects the cake 20 porosity. 110 W Caim 1. A
process to pro enriched conposition, said process conprising
subjecting at | east one streamselected fromthe 5 group consisting of a
cool ed carboxylic acid Conn05|t|on a crystallized slurry conposition, a
slurry conpOSItlQﬁszmﬂgaLﬁcrLde En ﬁzy||c acid conposition; and an

enri chnment feed—to—ang—enr+echifent Lv_1orn1sa|d enriched conposition;
wherein said gnrichnment feed conpr?ggé lleast one 10 conpound sel ected
fromthe group consisting of terepqh@qllc acid, isophthalic acid, phthal c
acid, benzene-ftricarboxylic agid isoners, /benzoic acid, hydroxybenzoic acid

i soners, hydrjoxynet hyl benzoi ¢ aci d8(i)45orrers, di car boxybi phenyl i soners,
di car boxysti | be,neqﬁsmel;s_t_ugamgx_ﬁbj_pharyl 15 i soners,

tricar boxybenzophenoné i soner g di4® Pboxyhenzophenone i soners,

di car boxybenzij—rsomers;,—forny acetg i(’) droxybenzoic acid i somers, acet-
hydr oxymet hyl Benzoi ¢ cid i sofer S, g ér ono-toluic acid isoners,

br ono- benzoi c acid, bronop-acetic acid, tolualdehye 20 isoners, benzyl
al cohol isomers, nethyl benzyl alcohol isoners, and phthal dehyde isoners;
wherein at | east one of said conpounds is enriched. 2. The process

according £o Cllﬁ'e’?p%ri%% e1I t@lea\}veé 851?9 isORSt WAS Hjed Fe%%%‘é“%sa icséngglgt'rgt?w by at

| east 10 ppmw.
of 2199 ppm IPA. In experiments 2 and 3, the wet cake is wash with

stream 175 producing a post catalyst composition 200 with an average
IPA concentration of about 800 ppm.. In experiments 4 and 5 the post
catalyst composition 200 is enriched with an enrichment stream 220 to
10 produce an enriched carboxylic composition 240 with an average IPA
concentration of about 5000 ppm. It is clear 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
15 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

20 porosity.



25 3. The process according to claim1l wherein at |east one said conpounds
is enriched by at | east 100 ppmwv. 4. The process according to claiml
wherein at | east one said conpounds is enriched by at |east 1000 ppnw. 5.
The process according to claim1 wherein at |east one said 30 conpounds is
enriched by at least least 5 w% 6. The process according to claim1
wherein at | east one said conpounds is gth ched by at |east 25 ppmw. |11

7. The process according to claiml1l whereinh at | east one said said conpounds
is enriched by at |east 30 w% 8. The process according to ciaim1l wherein
at | east one OfW%Zﬂ:Qimsai d conmpounds is enriched by at least 50 % 5 9.
The process according to claim1 wherein at |east three of said conpounds
are enriched. 10. The process according to claim| wherein at |east five of
said conpounds are enriched. 11. The process according to claim1l wherein
at | east seven of 1. 10 daPr@cesshifopragsicand eicheidepmuesition, madt pEIcess produce

carboxyl 16 act o conpos oT RhSIR SERno TR ROt Sl Boff ™o
slurry conposition, or geufrtdiigstiay GoxyboledadrtoloRes tomposiaibd, an

enrichment feed to 15 an enrichnment zone to formsaid enrjched conposition;
wher ei n sai d enri chmentrystdlizacbsigrry sosnpasiticsn & slaiig coawpestiand asdlaect ed from

bonzone- P onrboxyt e el ERBRARI o Srb sl SRPANIAL Fup B RL § ¢
i somers, 20 hydroxynet bildpgiahrieht 26h€ td fIFEs&id chirieBed@oipdeitiony| 1 soners,

di car boxystil bene isoners, tricarboxybi phenyl isoners,
t ri car boxybenzophenoneWhesigsaid eqiieuneatdiepe HooTises 78 leasd apes,

di carboxypgnzil i soner g, f OhH*Rf e HERPIEE5BAB onistiflg 'of WERLSHth SRS
acid, isophthalic acid, phthal:c acid, benzene-tricarboxylic acid
isomers, benzoic acid, hydroxybenzoic acid isomers,
hydroxymethylbenzoic acid isomers, dicarboxybiphenyl
isomers, dicarboxystilbene isomers, tricarboxybiphenyl

15 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

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.



25 hydroxynet hyl benzoic acid isoners, a-brono-toluic acid isoners,

br ono- benzoi ¢ acid, brono-acetic acid, to)ual dehye isoners, benzyl al cohol

i soners, nethyl benzyl al cohol isomers, and phthal dehyde i somers; wherein
at | east one of said conmpounds is enriched; and wherein said cooled 30
carboxylic acid conposition, or the crystallized slurry conposition, or the
slurry conposition, or the crude carboxyI}H acid conposition conprises
terephthalci acid. 112 13. The process according to claim 12 wherein at

| east one of said gconpopnds is enriched at l.east 10 ppmw, 14. The process
according to cl ai nf‘lz f BI9PeRP chg'é‘ﬁn%ﬁ}/ed@fmga\f"ﬁereé’?)ﬁglt?ﬁﬁﬁgn? §al$ﬁri ched by
at least 100 ppmw. 5 15aidRenpoRaasss a6GcHH BPat ka6t 30 Wd2 wherein at | east

one of said conpounds is enriched by at |east 1000 ppmw. 16. The process
according to claind.12 wheg pratess dceartingitecisim Javiberegvapleantisné of eaidi ched by

at least 5 w% 17. The process according tp cla m rein at | east one
of said 10 conpounds i '%HPFIPH&J}%B;'/S ﬁlf'r'(&@égt?y ngeﬁﬁﬁp\(\'@%’ The process
according t5o claim 12 wWies pidbedt dc8diin fbecngfmafwﬁereﬁpaﬂ@ﬁgﬂﬁwééoﬁn“ ched by

at least 30 wt% 19. The process according to claim 12 wherein said cool ed
carboxylic acid conposisdidnpmpousds @reepdctad.i zed slurry 15 conposition, or

or epht hai ¢ aci o, 100, MRPIRGEEECCHURS B g d S TI5ARONA B SRI0| oSt

three of said conpoundg by Arel@tfichéd: The process according to claim12
wherein at |least five of said 20 conpounds are enriched. 22. The process

according to clai Mtl2 whie piatesas aceasslingstovelainofl wiserieih ablepsuseleranfe
enri ched. %3. A process t(g groducg an_enr.i ctclcfd conposition said process
conpri si ndUsubj ecti ng SHBEPEWOLRAB SIS PIUCREY-d conposition, or

12. A process 10 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 enfichment feed to

15 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, isophthalic acid, phthalic acid, benzene-tricarboxylic acid
isomers, benzoic acid, hydroxybenzoic acid isomers,

20 hydroxymethylbenzoic acid isomers, dicarboxybiphenyi
isomers, dicarboxystilbene isomers, tricarboxybiphenyl
isomers, tricarboxybenzophenone isomers,
dicarboxybenzophenone isomers, dicarboxybenzil isomers,
form-acet-hydroxybenzoic acid isomers, acet-

25 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

30 carboxylic acid composition, or the crystallized slurry
composition, or the slurry composition, or the crude carboxylic

acid compaosition comprises terephthalci acid.



25 a crystallized slurry conposition, or a slurry conposition, or a crude
carboxylic acid conposition; and an enrichnment feed to an enrichnment zone
to formsaid enriched conposition; wherein said enrichnment feed conprises
at | east one conpound selected fromthe group consisting of isophthalic 30
acid, phthalic acid, benzene-tricarboxylic_acid isoners, benzoic acid,

hydr oxybenzoi ¢ acid isoners, hydroxynetHQPbenzoic aci d i soners,

di car boxybi phenyl isomers, dicarboxystilbene isoners, tricarboxybi phenyl

113 isomers, trigarbo en henone i soners. i car boxybenzophenone

i soners, dicar box§ enzmﬁ%l %@ﬁgﬁgcgqrgpﬁotgcc&lfrh}g%ﬁlg%iﬁz%ééﬁ]edof?%

acet- hydroxynet hyl benzgitpoueidd i¢ SAREHE] bRabled¥010@phwg. acid 5 isoners,

br ono- benzoi ¢ acid, bronop-acetic acid, tolual dehye 'isomers, benzyl al cohol

i somers, nethyl bddAzyl Theduheess asenrding, toaphainmpha diedeinyed dedst @mer of saidher ei n
at | east one of said ¢ ou i s.enriched: an erein said cool ed

carboxylic acid corrppsicg “?"ag '%3”3&@(6@ 5? H%g&%PBH"{r 10 conposition, or
said slurrg conpogkt i orrhegjrogﬁésia@éd#emg o ARXYD Mﬁe?&h%t%%ﬂe%%

d
conprises isophthalic acid. ‘The process according to claim23 erein at
| east one of said conpompesnds isanrichastbyat least 8860 ppowvppmw. 25. The

process according,.o ckaim23 wherein. at. | east,one of. sai,d .15 c ounds is
enriched by at Ieabt 18%9@%?352%@%&'89695 %1§W2‘8F%P '?%tangi‘%%V\herei n
at least one of said e¢oARRUAES i EnfcHdT et Rustb wtgast 1000 ppnw. 27. The

process according to claim23 wherein at 1east one of said conpounds is
enriched by at |eddt 5Theprocgssaccordivgo ehaigs!avberaineg leastoinai ohszdd wher ei n

o east gie of sal 0 RaMRRYRISA BaRdiElrd, Bhelhe bRy, 7S PR 2%, The
enriched by at |eagt 3@hatgfpcess according to claim 12 wherein at least one of said
compounds is enriched by at least 30 wt%.
19.  The process according to claim 12 wherein said cooled
carboxylic acid composition, or said crystallized slurry
15 composition, or said slurry composition, or said crude
carboxylic acid composition comprises terephthaic acid.
20. The process according to claim 12 wherein at ieast three of
said compounds are enriched.
21.  The process according to claim 12 wherein at least five of said
20 compounds are enriched.
22.  The process according to claim 12 wherein at least seven of
said compounds are enriched.
23. A process to produce an enriched composition said process
comprising subjecting a cooled carboxylic acid composition, or
25 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
30 acid, phthalic acid, benzene-tricarboxylic acid isomers,
benzoic acid, hydroxybenzoic acid isomers,
hydroxymethylbenzoic acid isomers, dicarboxybiphenyl

isomers, dicarboxystilbene isomers, tricarboxybiphenyl



30. The process according to claim23 wherein at |east three of 25 said
conpounds are enriched. 31. The process according to claim 23 wherein at

| east five of said conpounds are enriched. 32. The process according to
claim 23 wherein at | east seven of said conpounds are enriched. 30 33. A
process to produce an enriched conposition _said process conprising

subj ecting a cool ed carboxylic acid conpdéﬁtion, or a crystallized slurry
conposition, or a slurry conposition or a crude carboxylic acid
conposition; and an ennlchnenh_ 6 gﬁp114 an enrichnment zone to formsaid
enriched composition:; SHBEFE PG ZRRRRING 5O Bnpri ses at | east one
conpound sel ected fromdgilhek | hkﬂ@

trimellitic acid, 4, 4'-dic: 5?¥£§ﬁgﬁ%ﬁ§%§&%ng%sé§?§ bbﬁml%ﬁhﬁws

hydr oxynet hyl benzoi ¢ adom- mehpytﬂr@xyltmzwt beldziammeemlalt,et-and benzoi c acid;
wherein at |east one of id enri ched;, and &ﬂereln sai d cool ed

car boxylic acid corrpo§ E?%"%gﬁﬁgﬁpﬁo@ﬂ?ﬁ SPMEr2q2OMI UG/ ti on, or

said slursy conpositi hméfs, %ﬁbﬁw&bé&%n@%’a%wmé 3%&.6 a%m&ﬁhrd' gvelo
conprises terephthalic acid. 34. The process accor to c¢larm 33 wherein

at | east one of said dsompesnbienty alsotiot fFsemhdrg, metrh)é:hehzymlpqxnm!/ 35. The
process according to claim 33 er el t | east one of sa ds is
enriched by at | east 10?9'5?&\/‘9’“@@@@%%%'%%% v&l&%rg,trapﬂ@a{sbo ¢ m 33
uherein at |east one ofsaRAkdmpGORROWIRIchEICHAd WMRAeiRkA cbegal 1000 ppmu.
37. The process according to cI aim 33 wherein at |east one of said

conpounds is enriched logarbnxylleasld EomMmpasitias.orsai prystaizedaslooydi ng to claim

33 wh t | t f d hed by at | t 25
o 30, e pr ocess SRRARIKG: PbSePRINTSIoTRERLR. A SFENEne of sal d

conpounds is enriched byrxyli€astd &mpbsition comprises isophthalic acid.
24.  The process according to claim 23 wherein at least one of said
compounds is enriched by at least 10 ppmw.
25.  The process according to claim 23 wherein at least one of said
15 compounds is enriched by at least 100 ppmw.
26. The process according to claim 23 wherein at least one of said
compounds is enriched by at least 1000 ppmw.
27. The process according to claim 23 wherein at least one of said
compounds is enriched by a* least 5 wt%.
20 28.  The process according to claim 23 wherein at least one of said
compounds is enriched by at least 25 ppmw.
29. The process according to claim 23 wherein at least one of said
compounds is enriched by at least 30 wt%.
30. The process according to claim 23 wherein at least three of
25 said compounds are enriched.
31. The process according to claim 23 wherein at least five of said
compounds are enriched.
32.  The process according to claim 23 wherein at least seven of
said compounds are enriched.
30 33. 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



40. The process according to claim 33 wherein at |least three of said
conpounds are enriched. 25 41. The process according to claim 33 wherein al
of said conpounds are enriched.

114

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-dicarboxybuphenyl, pthalic, 4-

5 hydroxymethylbenzoic acid, 4-hydroxymethylbenzoic acid, and
benzoic acid; wherein at least one 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

10 comprises terephthalic acid
34.  The process according to claim 33 wherein at least one of said
compounds is enriched by at least 10 ppmw.
35. The process according to claim 33 wherein at least one of said
compounds is enriched by at least 100 ppmw.
15 36. The process according to claim 33 wherein at least one of said
compounds is enriched by at least 1000 ppmw.
37. The process according to claim 33 wherein at least one of said
compounds is enriched by at least 5 wt%.
38. The process according to claim 33 wherein at least one of said
20 compounds is enriched by at least 25 ppmw.
39. The process according to claim 33 wherein at least one of said
compounds is enriched by at least 30 wt%.
40. The process according to claim 33 wherein at least three of
said compounds are enriched.
25 41.  The process according to claim 33 wherein all of said

compounds are enriched.



