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process by which a carboxylic acid/diol mxture is
obtained froma slurry or cake carboxylic acid product
W thout isolation of a substantially dry carboxylic
acid solid. Mre specificall Yy the present invention
relates to a process by which a terephthalic acid/diol
m xture suitable as a starting material for polyester
or co-polyester production is obtained froma slurry
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product without isolation of a substantially dry terephthalic acid solid.

BACKGROUND OF THE INVENTION

Pursuant to the goal of making polyethylene terep.hthalate (PET) and
other polyesters or co-polyésters, a great deal of patent literature is
dedicated to describing the processes for preparing a carboxylic acid/diol
mixture suitable as starting material. In general, these inventions describe
specific mixing schemes with a purified terephthalic acid solid and liquid
ethylene glycol. Additionally, there is substantial body of literature devoted
to describing the production of a purified terephthalic acid in powder form

that is suitable for use in producing PET and other polyesters or co-

polyesters.



product w thout isolation of a substantially dry

carboxylic acid solid. Mre specifically, the
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by which a terephthalic acid/diol mxture suitable as

a starting material for polyester or co-polyester

production is obtained froma slurry or cake

terephthalic acid product w thout isolation of a

substantially dry terephthal it acid solid. Usually,

purified terephthalic acid solid is produced in a

mul ti-step process wherein a crude terephthalic acid
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act as a chain term nator during the condensation
reacti on betweenterephthalic acid and ethyl ene gl ycol

in the pspgmgiduified®terBpithally ptidadoligis pfddeded in a multi-step -
terephthalic acid contains on a weight basis |ess than
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oxidation of p-xylene produces crude terephthalic acid. The crude
terephthalic acid does not have sufficient quality for direct use as starting

material in commercial PET. Instead, the crude terephthalic acid is usually

refined to purified terephthalic acid solid.

15 Usually, in terephthalic acid purification processes, the crude
terephthalic acid is dissolved in water and hydrogénated for the purpose of
converting 4-carboxybenzaldehyde to p-toluic acid, which is a more water-
soluble derivative, and for the purpose of converting characteristically
yellow compounds to colorless derivatives. Significant 4-

20 carboxybenzaldehyde or p-toluic acid in the final purified terephthalic acid
product is particularly detrimental to polymerization processes as each can

act as a chain terminator during the condensation reaction between
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A nunber of other processes have been devel oped where
a terephthalic acid suitable as starting material for

of hydrogenation. Typically, terephthalic acid
producti on processes usually involve catal yzed

oxi dation of p-xylene in an acetic acid sol vent
followed by filtration and drying of the terephthalic
acid. To produce a terephthalic acid/diol mxture
acceptable for PET production froma slurry or cake
terephthalic acid product poses a subspantial%y )
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To produce a terephthalic acid/diol mixture acceptable for PET

production from a slurry or cake terephthalic acid product poses a

substantially different problem than from a dry terephthalic acid powder.

" Typically, terephthalic acid (TPA) produced via catalyzed oxidation of
p-xylene in an acetic acid solvent produces a slurry or cake terephthalic
acid product that contains residual catalyst (e.g cobalt, manganesé, and
bromine compounds). In a common method of producing a substantially
dry TPA solid from a slurry or cake terephthalic acid product, the slurry or
cake terephthalic acid product is filtered to separate a substantial amount of
the acetic acid liquid from the TPA solids. Residual catalyst is usually

separated from the slurry or cake terephthalic acid product by washing

PET production is produced w t hout PC@S2®6/000697



with the isolation and drying of a terephthalic acid

powder. I n the conventional approach toward produci ng
woeodphefal i ¢ acid via catal yzed oxi dati on of pPexXySems/000697

in an acetic acid solvent, a slurry or cake

terephthalic acid product is filtered, washed, then

dried to produce a terephthalic acidl powder suitable

as starting material for PET production. In one

enbodi nent of the present invention, the slurry or

cake terephthalic acid product is filtered to produce

a terephthalic acid cake with solvent and a sol vent

ineing)) trwet cdkeswith cathlyst-free pleetiaril, wetel o aitkengalyent.
solvent is then washed (rinsed) with water to recover

r ephalTRIA SBiHas isorited pguryimg.eri al and to produce a
wat er-wet terephthalic acid cake and a sol vent/water

by-product liquor. The water-wet terephthalic acid
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Typically, use of acetic acid as an oxi dation sol vent
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acid and water are separated. It is

'10 powder suitable as starting material for PET production.

In one embodiment of the present invention, the slurry or cake
terephthalic acid product is filtered to produce a terephthalic acid cake with
solvent and a solvent mother liquor stream. The terephthalic acid cake with -
solvent is then washed (rinsed) with water to recover residual metal catalyst

15 material and to produce a water-wet terephthalic acid cake and a
solvent/water by-product liquor. The water-wet terephthalic acid cake is
then combined with-a-diol-to produce a-terephthalic acid/diol mixture
suitable as starting material in a commercial PET process. By eliminating
conventional processes for isolating and drying a terephthalic acid solid, the

20 equipment and energy necessary to produce a terephthalic acid powder is

also eliminated.



seem ngly contradictory to produce an acetic acid and
water m xture when it can be avoided by drying the
woeodphef2al i c acid fromthe acetic acid sol venPCT/US2005/000697
Additionally, in,processes for producing PET via
esterification of TPA with ethylene glycol, water is
generated as a reaction by-product. In general, it is
necessary to renove the water_produced in the
esterification process via an additional process step
where ethyl ene glycol and water are separated. It is
seem ngly contradictory to produce an ethyl ene gl ycol
and wat gpothiex surpeisivgemd seetringlyeoatradidéaty @spact of the
i ntroducing water with the TPA. However, a benefit of
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process for the production of a terephthalic _
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t he production of comercial PET. The resulting
process can save energy and has fewer steps than

cur r ent WiGRIBRAMY §9pRIceSSSSRS prétheitid PEAI Vig estenification of TPA
present 1 nvention I ncorporates a direct displacenent
10°f V\)‘l\fﬂte‘?ﬁyl%é BlﬁBnWa‘f&qs generated as a reaction by-product. In
general, it is necessary to remove the water produced in the esterification
process via an additional process step where ethylene glycol and water are
separated. It is seemingly contradictory to produce én ethylene glycol and
water mixture When it can be avoided by not introducing water with the
15 TPA. However, a benefit of this invention is based on the premise that
ethylene glycol/water and acetic acid/water separation systems normally
_exist for conventional TPA and PET pfoduction processes. In this

invention, the value associated with eliminating the TPA drying can be of

great benefit when compared to traditional TPA production processes.

20



gl ycol . Incorporation of the displacenent step
elimnates the need to isolate a purified terephthalic
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crystallization, solid-liquid separation, drying and

solids handling equi pnent normally found in comrerci al

purified terephthalic acid processes. It is an object
of this invention to provide ? process for producing a
carboxylic acid/diol mxturefT
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acid cake through the use of a carboxylic acid/diol
M X anZ M8ntion incorporates a direct displacement of water with ethylene

glycol. Incorporation of thé displacement step eliminates the need to isolate
a purified terephthalic acid solid and cduld eliminate the need for
crystallization, solid-liquid separation, drying and solids handling equipment
normally found in commercial purified terephthalic acid processes.

It is an object of this invention to provide a process for producing a
carboxylic acid/diol mixture from a slurry or cake carboxylic acid product
without isolation of a substantially dry‘carboxylic acid solid.

It is an object of this invention to provide a process for producing a
carboxylic acid/diol mixture from a slurry or cake carboxylic acid product
suitable as starting material for the production of polyesters or co-polyesters

without isolation of a substantially dry carboxylic acid solid.
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In a first enbodi nent of this invention, a process for
produci ng a carboxylic acid/diol mxture is provided,
Oheosprraeess conprises: (a) renmoving in a | i queCT/US2005/000697
exchange zone inpurities froma carboxylic acid slurry

to forma water-wet carboxylic acid cake, a nother

i quor stream a solvent nother |iquor stream and a

sol vent/wat er byproduct |iquor, stream (b) routing the

wat er - wet car boxylic acid cakd to a vapor seal zone;

and (c) adding at |east one diol to the water-wet
carboxylic acid cake in a carboxylic acid/diol mxing

zone t oyii& aRMReRobjett bithisdhvédtbrwetieovitie of motessitor
carboxylic acid/diol mxture.ln another enbodi nent of

th 'p?*?dcpb‘{rﬁ% ‘té}e hthalié Qélﬁﬁﬁolfrﬁ&t&é e bReLrey 6cdl@xigréshthalic

aci'd mixture s provi ded, the process conpri ses:

( a) [cﬁﬁ%ég&%{r{bu? ns%?ét’b‘ﬁrﬁfal é%@én&%ﬁ? BRPELeBIRASIic acid solid.

from-a car OX|IC acl urry to orma
E?I Sgrxny'lt;l%aﬁét'hgsﬁ P%lﬁ?'erY’frozh FrofRedropb i B ng
water in a water vvashz arboxylic cake
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seal ; zone; and (d) adding at |east one diol to the
vvatteneph&talicacumqﬁdi c acid cake

It is another object of this invention to provide a process for
producing a terephthalic acid/ethylene glycol mixture without isolation of a
substantially dry terephthalic acid solid by removing water from a water-wet
terephthalic acid cake through the use of a carboxylic acid/diol mixing zone.

In a first embodimept of this invention, a process for producing a
carboxylic acid/diol mixture is provided, the process comprises:

(a) removing in a liquor exchange zone impurities from a
carboxylic'acid slurry to form a water-wet carboxylic acid cake, a mother
liquor stream, a solvent mother liquor stream, and a solvent/water
byproduct liquor stream;

(b)  routing the water-wet carboxylic acid cake to a vapor seal
zone; and

(c) adding at least one diol to the water-wet carboxylic acid cake

in a carboxylic acid/diol mixing zone to remove a portion of the water to

form the carboxylic acid/diol mixture.



in a carboxylic acid/diol mxing zone to renove a
portion of the water to formthe carboxylic acid/diol

wonadasires2s | n anot her enbodi nent of this i nvent POD/US2005/000697
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process for producing a carboxylic acid/diol mxture
I's provided, the process conprises: (a) renobving in a
solid-liquid separation zone inpurities froma
carboxylic acid slurry to forg1a slurry or cake
carboxylic acid product and amother |iquor stream
(b) renmoving in a solvent-water |iquor exchange zone
inmpurities fromthe slurry or cake carboxylic acid

pr oduct |t shdiRsreraboditrent Bethisciavbotion, iscpracess foalpeoducing a
sol vent nother |iquor stream and a sol vent/wat er

by psQdWGIc AdidH nﬁkthﬁta@;iréx)ldé@tlhérwoéé@ ot Sriseset

|
car%oxy?ll c aci gica ke to a vapor seal zone; and (d)

addi ng %3 ler%ﬂo@ﬁlndé biveR ifg gﬁd&@?ﬁng‘éﬁim@hﬁﬁ%ﬂ'bﬂroma

acid ca oxy I C acl m™xi ng zone to
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i nvention, a process for uci nq_a carboxylic
acliguerisiieam, ﬂ“@r%s?lge'ﬁﬁﬂﬂ’/‘gafe UQNREH T cess conprl ses:

(a) renoving a sol vent froma sl ur r .
car boxy(t)c agdding wsdRidh & Watgr @@SO&‘P%B&BF@ caibgeryic cake with
exchange zone; wherein a substanti al ortion of the
sokuleeht tmptddecelawaipr-siet catbexiylis a@sdwaﬁe andiaisqlyenptater by
Is replaced with water to forma water-wet carboxylic

ac pebdirk Bguor stream;

(c) routing the water-wet carboxylic acid cake to a vapor seal’
zone; and |

(d)  adding at least one diol to the water-wet carboxylic acid cake
in a carboxylic acid/diol mixing zone to remove a portion of the water to
form the carboxylic acid/diol mixture.

In another embodiment of this invention, a process for producing a
carboxylic acid/diol mixture is provided, the process comprises:

(a) removing in a solid-liquid separation zone impurities from a
carboxylic acid slurry to form a slurry or cake carboxylic acid product and a

mother liquor stream;

(b)  removing in a solvent-water liquor exchange zone impurities

20 from the slurry or cake carboxylic acid product to form a water-wet

carboxylic acid cake, a solvent mother liquor stream, and a solvent/water

byproduct liquor stream;



(b) routing the water-wet carboxylic acid cake to a

vapor seal zone; and (c) adding at |east one diol to
woOherswaes - wet carboxylic acid cake in a car borgirius2005/000697

acid/diol mxing zone to renove a portion of the water

to . formthe carboxylic acid/diol mxture. " In

anot her enbodi nent of this invention, a process for

producing a terephthalic acid/diol mxture is

provi ded, the process conpris%s: (a) renoving in a

sol vent wash zone inpurities froma slurry or cake

terephthalic acid product to forma terephthalic acid

cake wi §d)1 aceiitifg A6 HaRINRtRARETlic 26id dake toenvaporgeal
substantial portion of a solvent in a water wash zone
fro ﬁbé,t‘é%dt erephthalic acid cake with acetic acid to
fo d water-wet terephthalic acid cake; and (c)

routing hez%%ﬁé'g ta(sgﬁeggg)iﬁ Mh@%@%i—%e@ @5&305(9"@5\?8 cake

vapor seal ng at ast one di ol

the water-wet terephthalic acid i j
aci dPBONGa g ARG Pefo e TOLS Pt E B PRt to
to formthe terephthalic, acid/diol mxture. In another
5 enfaren thermarkaxvia a6 HOLRMEWR; a process for produci ng,
a terephthalic acid/diol mxture is provided, the .

pr ocess Ircamihésembodiment of this invention, a process for producing a

carboxylic acid/diol mixture is provided, the process comprises:
(a)  removing a solvent from a slurry or cake carboxylic acid
product in a solvent-water fiquor exch‘ange zone; wherein a substantial:
10 plortion of the solvent in the slurry or cake carboxylic acid product is
replaced with water to form a water-wet carboxylic acid cake;
(b) routing‘ the water-wet carboxylic acid cake to a vapor seal
zone; and . |
(c) adding at least one diol to the water-wet carboxylic acid cake
15 in a carboxylic acid/diol mixing zone to remove a portion of the water to .
form the carboxylic acid/diol mixture. *
In another embodiment of this invention, a process for producing a
terephthalic acid/diol mixture is provided, the process comprises:
(@) removing in a solvent wash zone impurities from a slurry or

20  cake terephthalic acid product to form a terephthalic acid cake with acetic

acid;
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(a) renoving a solvent froma slurry or cake
terephthalic acid product in a solvent |iquor exchange

the slurry or cake terephthalic acid product is
replaced with water to forma water-wet terephthalic
acid cake; (b) routing the water-wet terephthalic acid
cake to a vapor seal zone; and (c) adding at |east one
diol to the water-wet terephuhalic acid cake in a
carboxylic acid/diol mxing zone to renpbve a portion
of the water to formthe terephthalic acid/dio

m xt ur go)f | NG h stpBemtiarsortion of hisslvent ima iwater wash

proces or producing a terephthalic acid/diol mxture

| SoBE PEnfIfE: tel RIRIRCRSE caRIMIth $Rtic béill b ey bvaton vt

ne rtnpuritires froma slurry or cake

tere hal i c. acid. duct froma terephthalic acid
cdRE CéS‘&‘iagch'é? wherein the sol vent wash zone

conprises at |l east one soljd-liqui ' j
That | dobperatod the WaieapbEiptitaf RIREHRE 58 VoY S6e
to about 155 0C ; (b) renoving a substantial portion

ofzomesahdent in a water wash zone fromthe
terephthalic acid cake with acetic acid to f

' i apBihalit acid
wat er - d} t eddingtaiaeast cagidioldakies WRERS TGt {et Relics
wash zone conprises at |east one solid-liquid
S epkah baarsteylic ecididiol mixingpeone tedemova a Rafsep &f ihe water
bet ween about 40 OC to about 155 0C, (c) adding at
| ea$hrr R Braphthalicl Atd/ Rl etixtwed. ter epht hal i ¢ aci d
In another embodiment of this invention, a process for producing.a
terephthalic acid/diol mixture is provided, the process comprises:
(a) removing a solvent from a slurry or cake terephthalic acid.
product in a solvent liquor exchange zone; wherein a substantial portion of
the solvent in the slurry or cake terephthalic acid product is replaced with.

water to form a water-wet terephthalic acid <_;ake;

(b)  routing the water-wet terephthalic acid cake to a vapor seal

zone; and

(c)  adding at least one diol to the water-wet terephthalic acid
cake in a carboxylic acid/diol mixing zone to remove a portion of the water

to form the terephthalic acid/diol mixture.

In another embodiment of this invention, a process for producing a
terephthalic acid/diol mixture is provided, the process comprises:

(a) removing in a solvent wash zone impurities from a slurry or

cake terephthalic acid product from a terephthalic acid cake with acetic

portion of the soPCEMIS2008/000697



cake in a carboxylic acid/diol mxing zone to renove a
portion of the water to formthe terephthalic

weaceim/odoal m xture; wherein the addi ng occurs aCTAS2005/000697
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t enperature between about 40 OC to about 290 0C,
wherein the diol is ethylene glycol. In another

enbodi nent of this invention, a process for producing
a carboxylic acid/diol mxture is provided, the
process conprises: (a) renovﬂhg in a solid-liquid
separation zone inpurities froma carboxylic acid
slurry to forma slurry or cake carboxylic acid

Pr QG4 Ghn&ramh the TBIVRAE whbl 20he SbirpRises @bleastidihe gokid|igeidt
to a slurry or cake carboxylic acid product in a

sol vent, wash . zo 9 | 44 SRKEDEN NI 40 °C
ac‘?‘??aﬁ?tb%{h(i%@eo{ﬂ%‘} }osdotﬁ:ég&gacégra{)%ﬁeirc acid cake with

sol vent and a solvent mother |iquor stream(c) adding
waloeabouh 185 Water wash zone to the carboxylic cake with

solvent to produce a water-wet carboxylic acid cake
and a s(bl) verremmsingra sybsiamtial gortianeict savertdna waler wash
routing the water-wet carboxylic acid cake to a vapor
segdnezfood; thatateplethatic deidgake wWithaatetisragidiiodorma water-wet
wat er -wet carboxylic acid cake in a carboxylic

acipdshitAblicBord Bake: atfertin themmiter waglozon®nomprisée ahisast one
to formthe carboxylic acid/diol mxture. |In another

TOSPAER sip HS R on et seeripmapradios

Pr OSSR A0 ™S LB6dt 155 °C;

” (c) adding at least one diol to the water-wet terephthalic acid'
cake in a carboxylic acid/diol mixing zone to remove a portion of the water
to form the terephthalic acid/diol mixture; wherein the adding occurs at a
temperature between about 40 °C to about 290 °C; wherein the diol is
ethylene glycol.

In another embodiment of this invention, a process for producing a
carboxylic acid/diol mixture is provided, the process comprises:

(a) removing in a solid-liquid separation zone impurities from a
carboxylic acid slurry to form a slurry or cake carboxylic acid product and a
mother liquor stream;

(b)  adding solvent to a slurry or cake carboxylic acid product in a

solvent wash zone to the slurry or cake carboxylic acid product to produce a

carboxylic acid cake with solvent and a solvent mother liquor stream;



(a) renmoving in a solid-liquid separation zone
inpurities froma crude terephthalic acid slurry to

woaoomoaorburry or cake terephthalic acid, prodectr/uamdsancy?

10

15

20

not her |iquor stream (b) adding solvent in a solvent
wash zone to the slurry or cake terephthalic acid
product to produce a terephthalic acid cake with

sol vent and a sol vent nother |iquor stream (c) adding
water in a water wash zone t#2the terephthalic acid
cake with solvent to produce a water-wet terephthalic
acid cake and a solvent/water by product |iquor

str eam(cf d) g Waket ltea Walkdwaleh zdred ephtharbaxydicicdke with
cake to a vapor seal zone; and2005/ 000697 -13- (e)

addl. e 3 dr6ase SWRILAL dbblificuRiPEarLind arseRlEbater by

car oxy Ic acid/diol mxi ng zone to

t3qport|on of the water to formthe terephthalic
ad’i’rSfjH? [AURY RYCA: These obj ects, and other objects,

will beconme nore par.en thers n

ki 11 1A £ nesodting BRREAEHueh Paorpiadhl gf‘%i‘ﬁ?ﬁ%ﬁ?ﬁ?—’
DESCRI PTI ON OF THE DRAW NGS Figure 1 illustrates one
entwi; @pdt of this invention, a processfor produci ng a
carboxylic acid/diol mxture. Figure 2 i]llustr

anot her(e@nbaatidingnat leastanesdiphipdhe wsier-wehsaeex lo“Scid cake

in a carboxylic acid/diol mixing zone to remove a portion of the water to
form the carboxylic acid/diol mixture.

in another embodiment of this invention, a process for producing:a -
terephthalic acid/diol mixture is provided, the process comprises:

(a)  removing in a solid-liquid separation zone impuritjes from a
crude terephthalic acid slurry to form a slurry or cake terephthalic acid.

product and a mother liquor stream;

" (b) adding solvent in a solvent wash zone to the slurry or cake
terephthalic acid product to produce a terephthalic acid cake with solvent

and a solvent mother liquor stream;

(c)  adding water in a water wash zone to the terephthalic acid
cake with solvent to produce a water-wet terephthalic acid cake and a

solvent/water by product liquor stream;

(d) routing the water-wet terephthalic acid cake to a vapor seal

zone; and



for producing a carboxylic acid/diol mxture by
utilizing a |iquor exchange zone. Figure 3 illustrates
wanoeisiess2enbodi ment of this invention; a proceBeTUSL005/000697
produci ng a carboxylic acid/diol mxture by utilizing
a solvent-water |iquor exchange zone. Figure 4
il lustrates another enbodi nent of this invention, a
process for producing a carbgfyllc acid/diol mxture
by utilizing a solvent |iquor-exchange zone.
DESCRI PTI ON OF THE | NVENTI ON: 2005/ 000697 -14- In an
enbodi nent of this invention shown in Figure 1,
procesgef or AHR@LEt legstoneatibide the wawr\wtd:emph%h&ltma@d
200 is provided. The process conprises: Step (a)

cog%re if e a‘i’l@&;@ﬁ 3lcldydibERRhd gorieourenidvesa pordionaof the water
oxyli ¢ aci'd sl urry 30 in an solid-liquid

%ﬁagp%’%ﬁi%&ﬁ?& R ot her 11 quor st eam
60, T
one car T et A bl R, SAMpecchis mideZopafaito

and inpurities. ur|t|e se at
5 | cetberonh gy SKndNE oD Bl isE R 5
car boxybenzal dehyde( 4- CBA) trinmellitic acid(TMA), and

2, 6- di carboxyfl uorenone(2, 6-DCF). Suitable solvents

i ncl ude, but are not
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates one embodiment of this invention, a process:for

10 producing a carboxylic acid/diol mixture.

Figure 2 illustrates another embodiment of this invention, a process

for producing a carboxylic acid/diol mixture by utilizing a liquor exchange

zone.

Figure 3 illustrates another embodiment of this invention; a process
15 for producing a carboxylic acid/diol mixture by utilizing a solvent-water

liguor exchange zone.

Figure 4 illustrates another embodiment of this invention, a process
for producing a carboxylic acid/diol mixture by utilizing a solvent liquor
exchange zone.

20
DESCRIPTION OF THE INVENTION:



limted to, aliphatic nono-carboxylic acids,

preferably containing 2 to 6 carbon atons, or benzoic
waceimh/oaesds m xt ures thereof and m xtures of theBeT/US2005/000697

conmpounds with water. Preferably the solvent is acetic

acid mxed with water, in a ratio of about 5:1 to

about 99:1, preferably between about 8:1 and about

49: 1. Throughout the specification acetic acid will be

referred to as the solvent. #wever, it should be

appreci ated that other suitable solvents, such as

those disclosed previously, may al so be utilized. The

sol Ventmtaxﬁpé.}qgéai FPBPIHiS RYeAtst sowacindsigbre 1.caprdness for

any solvent at has been previously nentioned. The

carbaxylic aci LYY 430G PfvaEEd.bYhexirdcessn

i nPT% Ug'f‘ggt(i%gh&z@lﬁé Cgﬂndlggrg%{}ﬁe(@dggd st ock. y’l n)pone )

enbodi nent, the aromatic feedstock conprises

paf@ARPIKFe. The oxi dation zone conprises at |east

oneoxi dati on reactor

or, and the car I Coagci :
conpr i s&iemta) ceaEYIseH ngg?@g'fﬁmoc\,’ 9‘%%&“?4‘% If%)?? gg{a{r%%xyhc
reactor can be operated at tenperature e
5 1866 s Abinan SELIG AR 0o A0 T BIE PTIRLbE
1700C. Typically the aromatic feed stock %%E‘Rr'b_ses
patahe tarbexyicadcthprodach sl pni @ mether bRy steag 60;
terephthalic acid. In one enbodi nent of the invention
t he oxi Yiaé camoxryifeadio shmiysesmprisestad af leastyne carboxylic acid,
Therefore, for exanple, when terephthalic acid is

ut kéiaﬁféﬂ atidRt 686 RBKEht, anadirpusities. hedmpwitiesl typically
referred to as terephthalic acid slurry and the

CSCARHhAS U BB pue o edreeer o 1o

10  carboxybenzaldehyde(4-CBA), trimellitic acid(TMA), and 2,6-
dicarboxyfluorenone(2,6-DCF). Suitable solvents include, but are not
limited to, aliphatic mono-carboxylic acids, preferably containing 2 to 6
carbon atoms, or benzoic écid and mixtures thereof and mixtures of these
compounds with water. Preferably the solvent is acetic acid mixed with ;

15 water, in a ratio of about 5:1 to about 99:1, preferably between about 8:1
and about 49:1. Throughout the specification acetic acid will be referred to
as the solvent. However, it should be appreciated that other suitable
solvents, such as those disclosed previously, may also be utilized. The
solvent typically comprises acetic acid, but can be any solvent that has

20 been previously mentioned.

The carboxylic acid slurry 30 can be produced by oxidizing in a

oxidation zone an aromatic feed stock. In one embodiment, the aromatic

feedstock comprises paraxylene. The oxidation zone comprises at least one



Car boxylic acids include any carboxylic acid produced
via control |l ed oxidation of an organic precursor

woaopaaesds For exanpl e carboxylic aci ds i ncl udeCT/us2005/000697

9]

aromati c di carboxylic acids preferably having 8 to 14
carbon atons, aliphatic dicarboxylic acids preferably
having 4 to 12 carbon atons, or cycloaliphatic

di carboxylic acids preferably,baving 8 to 12 carbon
atonms. O her exanpl es of sui 4 1 e carboxylic acids

i nclude, but are not limted to, terephthalic acid,
benzoic, p-toulic, isophthalic acid, trinellitic acid,
napdxidatioareactor; aanddhe icatbaxylic acidysiurphexmprsks at leasidne
aci d, cycl ohexanedi acetic acid, '

di pdeeboystytid adid: dineembidation reastor dan diepdperated3atdemperatures
di carboxylic acid, 2,2,-dinethyl-1 ,3-propandi ol

di ORIREKY hbSuttdEC SHCadAt 2508C Sorefrib@rdtouRaidsC to about
adi pic acid, azelaic acid, sebacic acid, and m xtures

thereQf. Terephthalic acid slurry i onventional |

sy S JShRBIN, 1 et aBi ek chRriRE BRTaRRehe nd the
par axyl ene in the presence of sujtable oxidatjon
cat%’ﬂ"?@ﬁ’!'c sadtc&mrg'S@aﬁ%eth'@“P eI 3B,°%ﬂm59@'mﬁﬂt of the
limted to, cobalt, nmanganese and brom ne conpounds,
whiigyerdios the pxigation roneeorsprises adubbleealitmnl n one
enbodi ment of the invention the catal yst conprises
cobal t, Theefomre farekampiganeareterdprehalabadid isntiized, the
manganese conbi ned can-be in concentrations of about
10Gaporylio acit Glim230 Gopithbd yefered b at terebatHaligeetd siliftg and
brom ne can be in concentrations of about 1000 ppmto

abané c2BRRyIRPABIMYIoMitlte 200 Wotld hélkFerred 6 as ¥ fePepHth&iic

acid slurry 30 is fed to a solid-liquid displacenment

10 acid/diol mixture.

15

20

Carboxylic acids include any carboxylic acid produced via controlled
oxidation of an organic precursor compound. For example carboxylic acids
include aromatic dicarboxylic acids preferably having 8 to 14 carbon atoms,
aliphatic dicarboxylic acids preferably having 4 to 12 carbon atoms, or
cycloaliphatic dicarbo*y!ic acids preferably having 8 to 12 carbon atoms.
Other examples of suitable carboxylic acids include, but are not limited to,
terephthalic acid, benzoic, p-toulic, isophthalic acid, trimellitic acid,
naphthalene dicarboxylic acid, cyclohexanedicarboxylic acid,
cyclohexanediacetic acid, diphenyl-4,4'-dicarboxylic acid, diphenyl-3,4'-
dicarboxylic acid, 2,2,-dimethyl-1,3-propandiol dicarboxylic acid, succinic
acid, glutaric acid, adipic acid, azelaic acid, sebacic acid, and mixtures

thereof.



zone 40 capable of renoving a portion of the liquid
contained in the carboxylic acid slurry 30 to produce

wa 2605170325 0or cake carboxylic acid product in ceauwiszoos/000697

10

15

20

70. The renoval of a portion of the liquid to produce
a slurry or cake carboxylic acid product in conduit 70
can be acconplished by any neans known in the art. A
portion means at | east 5% by ¥€|ght of the liquidis
removed. Typically, the solid=?iquid displacement zone
40 conprises a solid-liquid separator that is sel ected
fromthe group consisting of a decanter centrifuge,

rotary We‘hﬁorﬁﬁﬂb’ adidierirryte confeéntiopally syithesizedwiauthe liquid
fllter the like. The carboxylic acid slurry in

st oxfyatidn o?ﬁarta‘%yfehé i§ e ifés%Hbéi oflsSiEHbks erEiation @atalyst.
0 ‘conprising at' |east one so l'iquid separator. The

SO|$Lﬂtgb{e%th| Ff,%[é&é)ftgﬁ {&g%@ﬁﬁé’cﬁ’ . @bBAlIt Fhanganese and

erat ures tvveen out 2000C;
er abl 140 t &
e P sbimb% 1 BRSSPSR S o e

about O 20 - The sa id .
52 opeRs epﬁohﬁ@ TSsiign ?h%’fa@%'v&{ggmgevz%ﬁeﬂcebaﬂ’é#50%5'%#
be operated in continuous or batch node hqQugh it
wi Imangangser déeLobalt endimanganesemomaiagd 5@% Ed8es, the
continuous node is preferred. The inpurities are )
di sinaeritationsraf eheustlq ppmitq@ibeuti2? €} Be@rnhvelabihé the liquor.
into a nother |iquor streamand withdrawn via |ine 60.

| n Theebrenthoslcaebé imtondentiatives bf aboutadddOtppomdd aboul26Q0
is fed to the solid-liquid displacenent zone 40 via

rﬁ,n%}g m;[gmsﬁ tHe BauoRe car boxyl ic acid slurry 30 and

f orm a sI urry or cake carboxylic acid product 70. Wen

a ter epRiRaldrSoxylic acid slurry 30 is fed to a solid-liquid displacement
zone 40 capable of removing a portion of the liquid contained in the
carboxylic acid slurry 30 to produce a slurry or cake carboxylic acid product
in conduit 70. The removal of a portion of the liquid to produce a slurry or
cake carboxylic acid product in conduit 70 can be accomplished by any
means known in the art. A portion means at least 5% by weight of the liquid
is removed. Typically, the solid-liquid displacement zone 40 comprises a
solid—liduid separator that is selected from the group consisting of a
decanter centrifuge, rotary disk centrifuge, belt filter, rotary vacuum filter,
e;nd the like. The carboxylic acid slurry in conduit 30 is fed to the solid-
liquid displacement zone 40 comprising at least one solid-liquid separator.
The solid-liquid separator(s) can be operateld at temperatures between

about 50°C to about 200°C, preferably 140°C to about 170°C. The solid-

liquid separator(s) can be operated at pressures between about 0 psig to



acid slurry is utilized in the solid-liquid separation
zone 40, a slurry or cake terephthalic acid product is

wonodwcesds The slurry or cake terephthalic aci #Cpusgnesno0697

5U.S. Patdteimpuy

typically conprises terephthalic acid and acetic acid.
The nother liquor 60 is withdrawn fromsolid-Iliquid
di spl acenent zone 40 via |ine 60 and conprises a
solvent, typically acetic aci? catal yst, and brom ne
conmpounds. The not her quuor"'%‘line 60 may either be
sent to a process for separating inpurities from
oxi dation solvent via |ines not shown or recycled to
t heatiat 20§ Phigs YiHeesolMHuid sesarater irs trevsoliddivgid dishlecgoeent
for inpurity renoval fromthe nother |iquor 60
corpmal Ab s Bel dberatd G eshiaRlous P EResH Madinaludugh it will be
to draw out”or "purge" sonme portion of the recycle
str : I Al ' j ' sed
o BPGiREl HiA foY oo R PR R s
treatpents to renove undesired inpurities while
reéH9E§F%§ val uabl e conponents. Exanples of inpurity
renoval processes i ncl ude U. Patent ,4,939, 297, and

i ies 37 §SSREREIAM TegralgHGEEBLRgIet8ent zone
reference. Step (b) conprises_ renoving.in ol vent
wasH intma nedherdiguen sireamAng ‘Q"it@’a’?"ﬂdﬂg tng ﬁﬁr YOBE cake
carboxylic acid product 70 to forma carboxylic acid,
c akembwdimesbofibatinventioanadditiensl wetvenhistfae to theyslid-liquid
stream 100. Conduit 70 contains a slurry or cake
cardisplsitémentciotiepitodadine B0 to seglniry ithey carboayllsoagid istrry 30
acid, residual inpurities and a solvent. The residual -
| MaHd fohR SOMPBI 68kd earbdxflic aid pradict T0yWhenld teréphthalic.
not limted to cobalt, manganese, or

10  acid slurry is utilized in the solid-liquid separation zone 40, a slurry or cake

15

terephthalic acid product is produced. The slurry or cake terephthalic acid
product typically comprises terephthalic acid and acetic acid. The mother
liquor 60 is withdrawn from solid-liquid displacement zone 40 vié line 60
and comprises a solvent, typically acetic acid, catalyst, énd bromine
compounds. The mother liquor in line 60 may either be sent to a process
for separating impurities from oxidation solvent via Iineé not shown or !
recycled fo the catalyst system via lines not shown. One technique for
impurity removal from the mother liquor 60 commonly used in the chemical

processing industry is to draw out or "purge" some portion of the recycle

20 stream. Typically, the purge stream is simply disposed of or, if economically

justified, subjected to various treatments to remove undesired impurities

while recovering valuable components. Examples of impurity removal



brom ne). Suitable solvents include, but are not

limted to, aliphatic nonocarboxylic acids, preferably
woanisares2ag 2 to 6 carbon atons, or benzoi c acPdTasgnos/000697

m xtures thereof and mi xtures of these conpounds wth

water. Preferably, the solvent is conprised of mainly

acetic acid and/or sone: water. The ratio of acetic

acid to water can range fron15%:50 to 98:2 acetic acid

to water by mass, nore preferé 'y in the range of

85:15 to 95:5, and nost preferably in the range of

90: 10 to 97:3. Suitable carboxylic acids include by

ar epfstlessédintigde oS! Pathuled,202ahd U. 6 sPatenbd|356,319, herein

aC|d napht hal ene di carboxylic acid, trineltic acid,

and,ﬁ:b JHERY ﬂ\;h@f&@ﬁce The slurry or cake carboxylic
aC||d product Is in the range of 10- 90% by wei ght

car boxyl S’Eepz@ gomEFlg uﬁ \Xné nf% %Bﬁ/(eehyw%h S8KE 80 re5|8ual

car boxyl1c range of

by wei ght carbox
ranbipdiessRp s hiaf e iboRi a%ﬁéroﬁﬂgfdt@ﬁ %s%
referably, the slur rboxyl i.c id rod
b0 varomiacd saigeaih SebaobTHf 62 e vent rudfo gkt
The slurry or cake carboxylic acid product in condU|t
70 180t hen introduced into a sol vent wash zone 80,
wherein a substantial portion of solvent is recovered
i n Coaduib70enntains: & elurtyiageake sarkmailic Acidanaduet 7gMprising
The sol vent nother |iquor 102 conprises a substantia
por hicarb®dylit heid s@sideal impurities enendb solivertnt Tref residuial impurities
invention, additional solvent can be added via conduit

90 E6WPFiSE residuaeBhtal t(tbglcéﬂlyﬂu‘utqfotﬂlhﬁte@turobbammaﬁg@ese or
carboxylic acid produ O in the solvent wash zone

160 prdMfinal Eblgfso?\Fe’i‘@@ﬁchdethN% ntGHiHeAto CHFPHRAE mono-
wash can be any anount
carboxylic acids, preferably containing 2 to 6 carbon atoms, or benzoic acid
and mixtures thereof and mixtures of these compounds with water.
Preferably, the solvent is comprised of rﬁainly acetic acid and/or some:
water. The ratio of acetic acid to water can range from 50:50 to 98:2 acetic
15  acid to water by mass, more preferably in the range of 85:15 to 95:5, and
most preferably in the range of 90:10 to 97:3. Suitable carboxylic acids
include by are not limited to terephthalic acid, isophthalic acid, naphthalene
dicarboxylic acid, trimellitic acid, and mixtures thereof.
The slurry or cake carboxylic acid product 70 is in the range of 10-
20 90% by weight carboxylic acid. Preferably the slurry or cake carboxylic
acid product 70 is in the range of 25- 40% by weight carboxylic acid for a

sturry and in the range of 70-90% by weight for the cake product. Most

preferably, the slurry or cake carboxylic acid product 70 is in the range of



of stages necessary to produce the carboxylic cake
wth solvent to the . desired purity. Typically, the
wearnsrons st ages in the sol vent counter curreRCTWES05/000697
can be about 1 to about 8, preferably about 2 to about
6, nost preferably about 2 to about 4. For wash with
“nmore than one stage, counter current flowis
preferable. Solvent counter cyérent wash is preferable
because typically it results Th | ess sol vent being
used as conpared to a process when sol vent counter
current wash is not utilized. The sol vent wash zone 80
Cc ongy-#8%shyaiveightisarborgicsawid.dThe glird srekeatsrooxydie acice
capabl e of efficiently separating solids and |i quids.

Theyrs@liétdn lcbadiiio7e RPABATIHEH RTINS £ solventvash £ond8o,
conprised of, but not limted to, the follow ng types

of \ﬁﬁélljeﬁle% g}l?&?lﬂiétl Egrbg%?] of SN PR BSrech9bRdYin #h&!8blvent mother

filters, press filters, etc. The sol vent

cen & Pircilef BRI A OTp SEREnEBURS il 102 Emprises =
pr et piaog of e 191 Gite P RS e il e dyvepmgn.

can operate-within at raturer e of from abpu

50 Crocs b SN en e AR HRGPBRULRY GoBtes SLant fediow of
separation device(s) 110 can operate within a

t erthershitry & sakedgarkixvie apidaeductd@io the salysnt wasogene £0.
carboxylic acid cake with solvent 110, is produced :
wheThes ambbist ofstages ef sobrgnd souiten cofrentisagiaedoRelany amount
acid cake with solvent 110 can be in the range of

0. Sf3Bagdaynavesedry toprsduteethe paeiodylid bake with welveah trethef.
1-20% noi sture, nost preferably in the range of 1-10%

1070 cgéi’r%@-ptm. | pAAllY, thdhemb@st ot etdgesah e bokvant dsunter
ed by a gas

r enov
current wash can be about 1 fo about 8, preferably about 2 to about 6, most

Ln

preferably about 2. to about 4. For wash with more than one stage, counter
| current flow is preferable. Solvent counter current wash is preferable
because typically it results in less solvent being used as compared to a
15 process when solvent counter current wash is not utilized.

.The sofvent wash zone 80 comprises at least one solid-liquid
separation device capable of efficiently separating solids and liquids. The
solid-liquid separation device can typically be comprised of, but not limited
to,‘ the following types of devices: centrifuges, cyclones, rotary drum filters,

20 belt filters, press filters, etc. The solvent wash zone 80 comprises at least
one solid-liquid separation dévice(s) 110 which can operate within a
temperature range of frbm approximately 40°C to 155°C. Preferably the

solid-liquid separation device(s) 110 can operate within a temperature



di spl acenent step to mnimze solvent contam nation
w th wash. Wien the carboxylic acid is terephthalic

wacehw/aesdst he solvent is acetic acid a < terepRChAS2®S/000697

acid cake with acetic acid is produced. Step (c)
conprises optionally renoving a substantial portion of

a solvent in a water wash zone 120 fromthe carboxylic
acid cake with solvent 110 to 60rn1a wat er - wet
carboxylic acid cake 100 and % 'sol vent/ wat er byproduct
i quor stream 140. The carboxylic acid cake mnth

sol vent 110, is then subjected to a wash or "rinsing"

W trhngabéfromra@wbﬁﬂ%(hto aboyt 1erer Must prefembliuihle solid-liquid
anmounts of solvent in the water wash zone 120, wherein

a sepatAtni dvices)H1@ca oﬁéﬁﬁté@itwﬁ@ténﬁ)éréﬂ@l‘r@gﬁ%sééwfpom

water to forma water-wet carboxylic acid cak

The iRt §6°C) alsstltBayye | o%@f‘{) )ggka%lolg%g% with %[.‘)R/f Bt ?ﬁ(pr/ig

in the range of about out noi s

ﬁ{ﬁo e '%ei%ﬁﬁr@&gﬁ@?&g%%%bop ahegbo L RT—
Fe\ﬂé %@% Lilee The residual noisture of the

vvalSQ 11Q gam Wﬂt 2008 of Aka3e%ody whishit maisttainreferably

| ess than about 2% sol vent on a nass

bad? thex@apoeiobA=A0% maisfuresamest preferaldy bothel raogaof d-18ke
150 should contain |less than 1% of any netal s,

pr elastake. yOptiorally hiive résidiupbsolosntwaindie remmmed by a gas
preferably | ess than 10 ppm by weight , typically used
as displaleyrsdns stap toxyingniee eviveat tormtaminatidhewith Wash. When the
cake carboxylic acid product in conduit 70, should

r eEBidXYIc 448 iYRIGSHNELC £ BRYYhS §of@§m0ts%@bﬁc ééﬁa a
Exanpl es of netals include but are not limte

10 CORAEPmthNYaBB AR G- acetic acid is produced.

15

20 .

Step (c) comprises opﬁonally removing a substantial portion of a
solvent in a water wash zone 120 from the carboxylic acid cake with solvent
110 to form a water-wet carboxylic acid cake 100 and a solvent/water -
byproduct liquor stream 140.

The carboxylic acid cake with solvent 110, is then subjected to a
wash or “rinsing” with water or substantially water with residual amounts of
so!vent in the water wash zone 120, wherein a substantial portion of the
solvent is replaced with water to form a water-wet carboxylic acid cake 150.
The water-wet carboxylic acid cake 150, is preferably in the range of about
0.5% to about 30% moisture, more preferably in the range of about 1 to
about 20% moisture, and most preferably in the range of aboﬁt 1% to about
10% moisture. The residual moisture of the water-wet carboxylic acid cake

150, should contain less than about 2% solvent on a mass basis.



Wash water is introduced into the water wash zone 120
via conduit 130. The wash water should be, on a
woaQoisinesass basi s, conprise a mass feed rate i RCTASRMDS/000697
with the solids in the carboxylic cake with sol vent
110 in the range of about 0.1:1 to about 1.5:1,
preferably in the range of about 0.1:1 to about 0.6:1,
nost preferably in the range -Qfl- about 0.2:1 to about
0.4:1. There are no limtatiofns on the tenperature or
pressure of the wash water including the use of
vapori zed water, steam or a conbination of water and
st exdditieraliyathe. watar-vetcanbosyionacid ceke 168 shoulentdndain less
wash water is introduced counter current to the
cartban yiP of awy chetaik eraferdblyp tBssethain 188dpn b &leigkts host
wat er can be added via conduit 130 counter current to
t hepréfepablpiedsitRas 201y by Weddtitd taAkalyiiddl sx0tatanbtslih G-
in the water wash zone 120. The anobunt of stages$ of

watygferfeloid flonC W theHur me?%{bé?ﬁoﬂﬂ%r%gﬂi yr‘btduef inis‘& 70,

necéssary to produce the wet ca l'Tc ac

ca ; ' ' i cal. a of

ot aobt R ESfaBE el doroBXPICR Y Kaic 150 ERA IS o

1 to .apout ef er ghl out, 2 to about 6, nost

pr éﬁ%ﬁag%'f‘guﬁﬁgﬁ[ arg Q%%gﬁgﬁﬁogpbg&an ERNGAPESSor e t han
one stag@, counter, ?{urren ,flﬁ'\gois preferable  Water
count er Yiest WRter {Big Oﬂgc‘?ﬂi'@f‘é wales wasseonepi20ayia gongluit
results in | ess water being used as conpared to a

pr dé8s shamashweater shaslhberoracoatinuqussbasis, aemprise a mass
utilized, The water wash zone conprises a solid-liquid
sefeechratein thiivivdth theGotids int Wpi caabdxylib eake nyithi sobebrt 1,10 in
but not limted to, the follow ng types of devices:

10 cetthte rdnggesf,about 0 dietd, abioutt 4151 derefarbblytig ttse rdifjeof about
filters, press filters,

0.1:1 to about 0.6:1, most preferably in the range of about 0.2:1 to about

)]

0.4:1. There are no limitations on the temperature or pressure of the wash
water including the use of vaporized water, steam, or a combination of
water and steam, as wash. In one embodiment of the invention, wash

15  water is introduced counter currc;nt to the carboxylic acid cake with solvent.

Additional wash water can be added via conduit 130 counter current

to the flow of the carboxylic acid cake with solvent 110 in the water wash
zone 120. The amount of stages of water counter current wash can be any
amount of stages necessary to produce the water wet carboxylic acid cake

20  tothe desired purity. Typically, the amount of stages in the water coﬁnter
current wash can be about 1 to about 8, preferably about 2 to about 6, most
preferably about 2 to about 4. For wash with more than one stage, counter

current flow is preferable. Water counter current wash is preferable



etc. The solid-liquid separation device can be

operated within a tenperature range of from about 400C
woaoEmaes2s 155C. Preferably, the second sol i d- | Pquiug2005/000697

separation device can operate within a tenperature

range of from about 800C to about 150C. Mbst
preferably, the second solid-liquid separation device
can operate within a tenperat 5e range of from about
9Q0C to about 1500C Optional I'yy" the sol vent/ wat er
byproduct liquor fromthe water wash zone 120, is

segregated fromthe solvent' nother |iquor stream

pr oskuzrisbtypitetlysotesaits inlass watarcd ity uSsdps cdinpared to a
conprises routing the water-wet carboxylic acid cake

150rbeeds WABR Waterddountiteulent whbg iy\adktived. car boxylic
acid cake 150 is passed through a vapor seal zone 160

conpri sifig @afé?ﬂ%fsh%ﬁﬂb c@ﬁgjr@ﬁﬁ aas’Bi‘idQP&iuchséﬁéjgg@ggévice 120

seal device via conduit 170. The vapor seal

e HEHREENY B BbalFied B M Not fofa . ¥ Runihd GpBE'cr

n
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20
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zone proceedi ng the vapor seal zone 160. The vapor
seagtcdg'{;lp@@h@-g%ungesegﬁ tigh\Hevicegas e pRerated within a

art. Exanpl es include, but are not limted to rotary

ai rtempekatued rapge axifosvabalit d6hG dg iabgub k95 elfrsferabbyp the
(e) conprises adding at |east one diol 190 to the
watgeicone solidditpeid \separatioh devizlkeacahidharateawitian asitipetature

acid/diol mxing zone 180 to
range of from about 80°C to about 150°C. Most preferably, the second
solid-liquid separation device can operate within a temperature range of
from about 90°C to about 150°C

Optionally, the solvent/water byproduct liquor from the water wash
zone 120, is segregated from the solvent mother liquor stream produce by
the solvent wash zoﬂne 80.

Step (d) comprises routing the water-wet carboxylic acid cake 150 to
a vapor seal zone 160.

The water-wet carboxylic acid cake 150 is passed through a vapor
seal zone 160 comprising a vapor seal device, and exits the vapor seal
device via conduit 170. The vapor seal device allows the water-wet
carboxylic acid cake 150 to exit the counter current wash zone 120 but
prevents diol from the carboxylic acid/diol mixing zone 180 from entering
the counter current wash zone or any process zone proceeding the vapor

seal zone 160. The vapor seal device can be any device known in the art.



renove a portion fromthe water-wet carboxylic acid

cake 170 of the water to formthe carboxylic acid/diol
woizpasires2200. Finally, the water-wet carboxyl i eCaaiseo0s/000697

cake 170, which is now substantially free of sol vent

is conmbined with a diol 190 in a carboxylic acid

m xi ng zone 180, to forma carboxylic acid/dio

m xture 200 suitable for.PET production and ot her

pol yesters or co-pol yesters. “PBere are no speci al

limtations on the carboxylic acid/diol mxing zone

180 with the exception that it conprises a device that

WUSEmer_éisdﬁcnhd&,iﬁmbﬁe GOMTInAiEdd AR RirtIBEK Va6 aibolid
carboxylic acid cake 170, and the diol 190 to produce

a tﬁ%ggg{n?%%uidg[saci d/ di ol m xture 200. Exanpl es of

suc es i nclude, but are not limted to the

foll ow ng; an ' d , | G i

conveyor teptd) Bhbe Ao st 1Bt i fic o8 fo 1Mt
educt pr coul d be u .to introduce the water-wet

car RGIVIE At ek i e e et RS ZofRete tgo,
specific limtation on the tenperature range at %\:fh ch
% heraiaMec perian disen Hrewalaswst sarboxylic §cler«@%@ AZ0of the yater
the tenperature of device does not exceed

applodriméhe tyrbpggpacid/divparixture 2@0.nor nal |y f ound
within PET esterification reactors. At |east one diol

i N condufihally9 the watdpravet wartumkylie dcidreakecty Oa winicinis mons

to optionally displace the water as the dom nant

sl ugubstardially freb @f sdheaciaohirel aithla ¢ibetB®in a carboxylic acid
introducing a diol via conduit 190 as a saturated

{/;%i%zgaio FSORS St A RaWbxiic bEidRiibIThkiR81200%uitable for. PET

poriZe the water. In one énbodi nent of the

1d "V5BHL& N A ofiePbolyBsERNGHES-pdRBste?s.| PhERUESH Sredial
limitations on the carboxylic acid/diol mixing zone 180 with the exception
that it comprises a device that must provide intimate contact between the
water-wet carboxylic acid cake 170, and the diol 190 to produce a the:-
cérboxylic acid/diol mixture 200. Examplés of such devices include, but

15 a’re not limited to the following: an agitated vessél, static mixer, screw
conveyor, PET esterification reactor(s), etc. A solid eductor could be used
to introduce the water-wet carboxylic acid cake into the device. Nor is there
any specific limitation on the temperature range at which the device caﬁ
operate. However, it is preferable that the temperature of device does not

20 exceed approximately. 280°C, temperatures normally found within PET
esterification reactors.

At least one diol in conduit 190 can be introduced in such a manner

as to optionally displace the water as the dominant slurrying liquid. This



saturated or superheated vapor. The diol in conduit

190 is at | east one selected fromthe group consisting
wohomstongd2ene gl ycol, di et hyl ene gl ycol, nbutyl ea&us2005/000697

gl ycol, i-butylene glycol, n-propylene glycol, 1,4

but anedi ol , cycl ohexanedi net hanol, and m xtures

thereof. Preferably, the diol in conduit 190 is

et hyl ene glycol. Note that within the system shown in

figure 1, a substantially dry4@arboxylic acid solid is

not formed. The primary. advantage in not formng a

carboxylic acid dry solid is the elimnation of solids

hangdhj g a%ﬁ@HnFl‘@Tﬁd byExaoBlERg of disbVih @entaindddas a saturated

equi pnent include but are not limted to a dryer,

CONK&id éttlérﬁﬁereﬁu% \ﬁhll:lﬁ’% sdfﬁm?hﬂ%rva%mﬁé e Raterofin one

thls I nvent step (a) , step step (c) can

CO BBk A kB 'Q?ﬁ‘%&ﬁd't'@g’?ge@c B8 2
25 I t I
R N T .
f t f th l'id-I d at 4
So! GelnciendEm 500D HHES #ﬁ%oﬁg&aﬁeuﬁ@woﬁ detriinedyool, n-
previously described. Step (b) and step (c) can al so
be buiytﬂnmycrqhtl@ubyi@nq@W@okﬁcﬂmpﬂgne@é’cg I'\ve hutapgdial,
I'i quor exchange zone 260 as shown in Figure 3. Finally
st epydlehlexanddisetpar(dl) arnchmitieresdheiantd Prefetabiy dhe dicd in

known as the solvent |iquor exchange zone 270 as show

i N Eoglie198 islethyetdigiytolt ote tieatewiehib dok spsiém shown in figure
conprises at | east one solid-liquid separation device

capabh gupdtamedily r?baﬂ)otxm: h618 6bii@ Rendtffolrhéd. OThé Peithary..
zones as preV|ous y descri bed. Exanpl es of devices

14 Nabg P lnmqlgtﬁgcr)ﬂnﬂn% B AL ﬁg?éu‘:&}?%ﬁd 198 APnafién of
solids handhng equipment. Examples of solids handing equipment include
but are not limited to a dryer, convey systems, and silos.

In other embodiments of this invention step (a), step (b) and step (c)
can be combined into one zone known as the liquor exchange zone 250 as

15  shown in figure 2. The liquor exchange zone 250 comprises at least one
solid-liquid separation device capable of performing the combined function
of the solid-liquid separation zone 40, the solvent wash zone 80 and the
water wash zone 120 as previously described. Step (b) and step (c) can
also be combined into one zone known as the solvent-water liquor |

20 exchange zone 260 as shown in Figure 3. Finally step (a) and step (b) can
be combined into one zone known as the solvent liquor exchange zone 270

as show in Figure 4. In each of the above embodiments comprises at least

one solid-liquid separation device capable of performing the functions of the



zone 260, or the solvent |iquor exchange zone 270

i ncluded but are not limted to, the follow ng type of
wdevispees2sent ri f uges, cyclones, filters, and sSBCI/USR005/000697

conbi nation thereof . W\E CLAIM 1. A process for

produci ng a carboxylic acid/diol mxture, said process

conprising: (a) renoving in a liquor exchange zone

impurities froma carboxylic 2gid slurry to forma

wat er -wet carboxylic acid cak&  a nother |iquor

stream a solvent nother |iquor stream and a

sol vent/wat er byproduct |iquor stream (b) routing

sai ebrkined zores anpitayiousiycdestried alExanples ofafevicescthlat can be

zone; and (c) adding at | east one diol to said

vat evedvie the byuomexthangeczehec256; drith@ solrehbwittar tiquor exchange

acid/diol mxing zone to form said carboxylic

aci i 280, 61 teldhver? lighoms:@RaR§e 3666 RF0NMLItdedbai Melnot
wherein said carboxylic acid iS selected froma group

COnSiel ¢ : . , . , oi
A e BAR foAGURE Mre! ok el BB ikloeR fifeys, and
m process according to claim1l or

52 &%@bgﬁﬁbggpgmépgﬁyPéfselected fromthe group
consi sting of ethylene glycol, diethylene glycol,
n- butyl ene glycol, i-butylene glycol, n-propylene
glycol, 1,4 butanediol, cyclohexanedi nmethanol, and
m xtures thereof.



4. A process according to claim1l wherein said
carboxylic acid/diol m xing zone conprises at | east
wonersiesszse sel ected fromthe group consi sti ngrPot/uam05/000697
agitated vessel, a static mxer, a screw conveyor, and
a PET esterification reactor.5. A process according to
claim1l wherein said carboxylic acid is terephthalic
acid and said diol is ethylenf glycol. 6. A process
for producing a carboxylic acC &7 di ol m xture, said
process conprising: (a) renmoving in a solvent |iquor
exchange zone inpurities froma carboxylic acid slurry
t o WerepLain:ar boxylic aci d cake with solvent, a nother
l'iquor stream and a solvent nother |iquor stream (b)
addj ng ‘aﬁb%eéé‘f& pAEAWRIing\a TArdXyRc beidiholdnixarbpsaitiiprocess
cake with solvent to produce a water-wet carboxylic

aci nd a sol vent/wat er by product |iquor
st rcg)gﬁﬁq.}%?'c%a routing said water-wet carboxylic acid

cake 12 @ Va00n Bl SR BREF b A el B a0ne
o e 26 Sk ) it DO SRR i, g ger

to claim6 wherein said carboxylic acicg i s sebec{ed
f r diquar girearp. & 6AkEEt MRKesiater EpaM-ANEa SelVENYwater
i sophthal i c acid, naphthal ene di carboxylic acid,

t r i ygpirdd uadt diqeari sireand i xt ur es t her eof .

19}

(b)  routing said water-wet carboxylic acid cake to a vapor seal

zone; and

10 (c) adding at least one diol to said water-wet carboxylic acid cake
in a carboxylic acid/diol mixing zone to form said‘carboxylic acid/diol
mixture.
2. A proceés according to claim 1 wherein said carboxylic acid is.
selected from a group consisting of terephthalic acid, isophthalic acid,

15 naphthalene dicarboxylic acid, trimellitic acid, and mixtures thereof.
3. A process according to claim 1 or 2 wherei;1 said diol is selected
from the group consisting of ethylene glycol, diethylene glycol, n-butylene
glycol, i-butylene glycol, n-propylene glycol, 1,4 butanediol,
cyclohexanedimethanol, and mixtures thereof.

20 4. A process according to claim 1 wherein said carboxylic acid/diol
mixing zone comprises at least one device selec’Fed from the group

consisting of an agitated vessel, a static mixer, a screw conveyor, and a

PET esterification reactor.



8. A process according to claim6 or 7 wherein said
diol is selected fromthe group consisting of ethylene
waqahkysares2gi et hyl ene gl ycol, n-butyl ene gl ycol , PCT/US2005/000697
i -butyl ene glycol, n-propylene glycol, 1,4 butanediol,
cycl ohexanedi net hanol, and m xtures thereof.9. A
process according to claim®6 wherein said carboxylic
aci d/ diol m xing zone conpris at | east one device
sel ected fromthe group consisting of an agitated
vessel, a static m xer, a screw conveyor, and a PET
esterification reactor. 10. A process according to
cl &. m 6 Aprecessasairdingdo lotaiyl 1 whetsin saisl cash@piciagid is
acid and said diol is ethylene glycol. 11. A process

f ortefepAtHift Beidcanhsdio xid! i< ethglemedjlpdolmi xt ure, said
process conprising: (a) renoving in a solid-liquid

sepgar at ix0hroEe8eTdr PReddinga chitiRyRc aaitlicthixturecsald process
slurry to forma slurry or cake carboxylic acid

pr%%%is\%qd a nother liquor stream (b) renoving in a
solVent -wat er |iquor exchange zone residual inmpurities

f [ I or . I' ' .

s 19 <21 ! YAl AL R i s R om o
st HEBRIE FORSTA TSN GelP I AT EPo U oeel cf mother
cake to a vapor seal zone; and égg addi ng at | east one

di diupbsteears, qit asolkent BRI GHPESERAT: cake

(b)  adding water in a water wash zone to said carboxylic cake
with solvent to produce a water-wet carboxylic acid cake and a
10  solvent/water by product liquor stream;
(c)  routing said water-wet carboxylic acid cake to a vapor seal
zone; and
(d) adding at least one diol to séid water-wet carboxylic acid .cake
in a carboxylic acid/diol mixing zone to form said carboxylic acid/diol
15  mixture.
7. | A process according to claim 6 wherein said carboxylic acid is -
selected from a group consisting of terephthalic acid, isophthalic acid,
naphthalene dicarboxylic acid, trimellitic acid and mixtures thereof.
8. A process according to claim 6 or 7 wherein said diol is selected
20 from the group consisting of ethylene glycol, diethylene glycol, n-butylene
glycol, i-butylene glycol, n;propylene glycol, 1,4 butanediol,

cyclohexanedimethanol, and mixtures thereof.



in a carboxylic acid/diol mxing zone to formsaid

carboxylic acid/diol mxture. 12. A process according
woaowsladrzs 11 wherein said carboxylic acid i s seCeaisSem®s/000697

froma group consisting of terephthalic acid,

i sophthal i ¢ acid, naphthal ene di carboxylic acid,

trinmellitic acid and m xtures thereof.13. A process

according to claim 1l or 12 wherein said diol is
sel ected fromthe group consisting of ethylene glycol,
di et hyl ene gl ycol, n-butylene glycol, i-butylene

gl ycol, n-propylene glycol, 1,4 butanediol, ) o
cyd. ohexapredesseeateonding tactin6whewsin saidreanpoxylia acil/diol
process according to claim 11l wherein said carboxylic
acifikmigaton®i comgrises rat lexstpné siesicatselexiad frometheeroup
sel ected fromthe group consisting of an agitated

vesakistifg of &b bEitifedSlessd, & GERIY rAkBY,ey StrewaitthvayGi-aind a
esterification reactor. 15. A process according to

cl a}jé%m%%tgr}ﬁgétgnqggéﬂoq carboxylic acid isi.

ter ¢ acid and said diol is ethylene glycol.

16. process f [ ' Ldfdi :
i i A5G R BEE T REERRT el eio I E i s
(a), rempving a solvent.froma slurry or cake
cartgtgppthatic |ddarHJr6%lagf°li'§1e YRR wat er 1 i quor
exchange zone; wherein _a substantial, portion of \t.ae
Sol Vent A ProsaseiiarIPIqYEiEg a camoxylis BEAPlmAKIG, SaigpERgess
Is replaced with water to forma water-wet carboxylic -
aciabmyaising: (b) routing sai d water-wet carboxylic acid
cake to a vapor seal

(a) removing in a solid-liquid separation zone impurities from a

i

10  carboxylic acid slurry to form a slurry or cake carboxylic acid product and a
mother liquor stream;
(b)  removing in a solvent-water liquor exchange zone residual
impurities from said slurry or cake carboxylic acid product to form a water-
wet carboxylic acid cake, a solvent mother liquor stream, and a
15  solvent/water byproduct liquor stream;
(c) routing said water-wet carboxylic acid cake to a vapor seal
zone; and
(d)  adding at least one diol to said water-wet carboxylic acid cake
in a carboxylic acid/diol mixing zone to form said carboxylic acid/diol
20  mixture.
12. A process according to claim 11 wherein said carboxylic acid is
selected from a group consisting of terephthalic acid, isophthalic acid,

naphthalene dicarboxylic acid, trimellitic acid and mixtures thereof.



zone; and (c) adding at |east one diol to said

wat er -wet carboxylic acid cake in a carboxylic
weaceh@/odoalF m xi ng zone to form sai d carboxyl i CPCT/US2005/000697

acid/diol mxture.17. A process according to claim 16

wherein said carboxylic acid is selected froma group

consisting of terephthalic acid, isophthalic acid,

napht hal ene di carboxylic acidygtrimellitic and

m xtures thereof. 18. A process according to claim16

or 17 wherein said diol is selected fromthe group

consi sting of ethylene glycol, dlethﬁlene gl yco

n- bid y| énprogese atcorfingue wlaime! gor tdwWhereip sajsidiehis selected

gl ycol, 1,4 butanedi ol, cyclohexanedlnethanol, and

m Xtgm € grbepexmhsisﬂng oﬁemwm@ym,dﬁethiy@petgiymlah-r!nulyiene

wherein said carboxylic acid/diol mxing zone

Cogiidop §-udfleh&ghtolp Agpresylibne girebk dieButanediol,he group
, consisting of an agitated vessel, a static mxer, a

c&Woﬂ@Qé( eth%'i‘n@l %n@'—ﬂxxﬁﬁé@[ﬁé‘ré@fat ion reactor. 20.

ocess for prod ucing a terephthalic acid/diol

A € SRESPROGES P8 gwnwnﬁhe(eﬂ% @ar&%&gnb%cﬂmiol

SO| ent Zzone res urities Troma

ke t ht hal to f
it X, P b 5%61‘@'0&@@%%‘@ %Qirgﬁb. a
portion of a solvent in 6‘ wash zone froms i d
t ercOpRistng ptan aptiatedesyf! A S @th‘eéé‘} alel Wﬁvgr and a

wat er - wet
PET esterification reactor.

Lh

15. A process according to claim 11 wherein said carboxylic acid:is...
10 terephthalic acid and said diol is ethylene glycol.
16. A process for producing a carboxylic acid/diol mixture, said process
comprising the following steps:
(@) removing a solvent from a slurry or cake carboxylic acid.
product in a solvent-water liquor exchange zone; wherein a substantial
15  portion of the solvent in said slurry or cake carboxylic acid product is
replaced with water to form a water-wet carboxylic acid caké;
(b) | rbuting said water-wet carboxylic acid cake to a vapor seal
zone; and
(c)  adding at least one diol to said water-wet carboxylic acid cake

20 in a carboxylic acid/diol mixing zone to form said carboxylic acid/diol

mixture.



terephthalic acid cake; and (c) routing said water-wet

terephthalic acid cake to a vapor seal zone; and(d)
wadadisrngoas | east one diol to said water-wet PCT/US2005/000697

terephthalic acid cake in a carboxylic acid/dio

m xing zone to formsaid terephthalic acid/dio

m xture. 21. A process according to claim20 wherein

sai d solvent wash zone conpr|?§s a solid-liquid

separation device that is ope

ited at a tenperature

bet ween about 40 C to about 155 C. 22. A process
according to claim21 wherein said water wash zone
comy.i sesprcess adedriingitd cidmattawhereinl eaidczarbddiciasid is
operated at a tenperature between about 40 C to about

15%e¢ect8(§3froﬁ1 @gﬂﬁ@%r@m@gdﬂf Rgrephthaliaiatid? Sophthlic acid,

U‘l

wherein said a

%%hﬁgal&mé ficd guc?&gd Ofmettic fhdmPE@ss taeeor.di ng to

di ng occurs at a tenperature between

vvhereln said diol 1s selected fromthe group

fﬁ 'éaggr s%%a?éférﬂm@ ut? 56 16 ?IL £t Q%'e?é}ﬁ s%tdfﬁlel is selected

ene n- propyl ene

e 'gé"oz\e@ﬁge@%@@@t@sw&@@b A uggene

wherein said diol is eth Iene rocess
~accgivenlriputyens Siverh o- R/Cﬁéylgl‘ﬁ %PH%Q?QOE

aci d/ diol mxing zone conprises a device selected from
t hecygahepanedigiethaney asd rabtugs thereal vessel , a static

m xer, a screw conveyor, and a PET esteri fication

10

15

" 20

19. A process according to claim 16 wherein said carboxylic acid/diol
mixing zone comprises at least one device selected from the group«
consisting of an agitated vessel, a static mixer, a screw conveyor, and a
PET esterification reactor.

20. A process for producing a terephthalic acid/diol mixture, said process
comprising:

(@) removing in a solvent wash zone residual impurities from a
slurry or cake terephthalic acid product to form a terephthalic acid cake with
acetic acid,;

(b)  removing a substantial portion of a solvent in a water wash
zone from said terephthalic acid cake with acetic acid to form a water-wet
terephthalic acid cake; and

(c)  routing said water-wet terephthalic acid cake to a vapor seal

zone; and



reactor. 27. A process for producing a terephthalic

acid/diol mxture, said process conprising:(a)
woensx7egsa sol vent froma slurry or cake tereporhabkios/000697

acid product in a solvent-water |iquor exchange zone;

wherein a substantial portion of the solvent in said

slurry or cake terephthalic acid product is repl aced

with.water to forma water-weg terephthalic acid cake;

(b) routing said water-wet terephthalic acid cake to a

vapor seal zone; and (c) adding at |east one diol to

said water-wet terephthalic acid cake in a carboxylic,

aci d/ di qH) ni xeddipgzatneast oneahiohtesiald watesyrat fenepbthalic acid

acid/diol mxture. 28. A process according to claim 27

whegziielin sadatb®ofliv @oid/diolquixingezariatogfern caid teoeghthslisacid/diol

solid-liquid separation device that is operated at a

t erasi@kur e between about 40 C to about 155 C. 29. A

process according to claim27 wherein said addi ng

occf s i 8&)0%@%@66?3' ﬁgo%iﬂﬁ%‘mﬁ@%ﬁ s4id Solveid WRB Rpe

30.7 A proCess acco to claim 27 wherein said diol

is selecte ; of I

o RS PN AR Remporcre
i -butyl ene 0 n- pro gl ycol, 1, ut anedi ol ,
cy&%@?ﬁﬁ@gpﬁq F]%ﬁ%?,g‘)‘éﬁ%%i&ect ures thereof. 31. A

process according to claim?27 wherein said diol is

et h32.eneA gragess according to claim 21 wherein said water wash zone

n

comprises a solid-liquid separation device that is operated at a temperature
between about 40 °C to about 155 °C.
10 23. A process according to claim 20 or 21 wherein said adding occurs at
a temperature between about 40 °C to about 290 °C.
24. . A process according to claim 20 wherein said diol is selected from
the group consisting of ethylene glycol, diethylene glycol, n-butylene glycol,
i-butylene glycol, n-propylene glycol, 1,4 butanediol,
15  cyclohexanedimethanol, and mixtures thereof.
25. . A process according to claim 20 wherein said diol is ethylene glycol.
26. A process according to claim 20 wherein said carboxylic acid/diol
mixing zone comprises a device selected from the group cons|isting of an
agitated vessel, a static mixer, a screw conveyor, and a PET esterification
20 reactor.
27. A process for producing a ferephthalic acid/diol mixture, said process

comprising:



32. A process according to claim27 wherein said
carboxylic acid/diol m xing zone conprises a device
weebwsmredsf rom t he group consi sting of an agi t RCeMS2005/000697
vessel, a static m xer, a screw conveyor, and a PET
esterification reactor.33. A process for producing a
terephthalic acid/diol mxture, said process
conprising: (a) renoving in a,sol vent wash zone
residual inpurities froma sl'Ufry or cake terephthalic
acid product froma terephthalic acid cake with acetic
aci d; wherein said solvent wash zone conprises at
| east on@) solrérdbiiggiadscbesrd fraim arslarew deeakenigrephihalic acid
operated at a tenperature between about 40 C to about
155,r88uct if B)solvenwiater liuetibsdiarigeatonepwhirein af substantial
solvent in a water wash zone fromsaid terephthalic

acighf leldonARe i Saideiufryi &t daikeferephiafit a6kt product is
terrg)p %QT?N? acid caké; vvhgtrei n sai dp&‘g{er wash zone

COTBE|-R8] y i 887 lo R SAbldddrbiiraanaeid aikovi ce

s opera erature between about 40 0C

St ar epnt Hal 1 o rating s b B8 GfRyiheiladEake to.q vopgr sea

addi ng at | east one diol to said water-wet
t erZm%t BAYi ¢ acid cake in a carboxylic acid/diol
m xi ng zone to formsaid terephthalic aci

m xt ur e;(Civheedringdsailenst @detiolde S Wﬁ'ier'é("egé%gkﬁﬁm:@dd

bet vveen’ about 40 OC to about 290 0C, wherein said diaol

i s akieyih eancarpdxytiolacid/diol mixing zone to form said terephthalic acid/diol
mixture.

10 28. A process according to claim 27 wherein said solvent liquor
exchange zone comprises a solid-liquid separation device that is operated
ata températuré between about 40 °C to about 155 °C.

29. A process according to claim 27 wherein said adding occurs at a
temperature between about 40 °C and 290 °C.

15 30. A process according to claim 27 wherein said diol is selected from
the group consisting of ethylene glycol, diethylene glycol, n-butylene glycol,
i-butylene glycol, n-propylene glycol, 1,4 butanediol,
cyclohexanedimethanol, and mixtures thereof.

31. A process according to claim 27 wherein said diol is ethylene glycol.

20 32. A process according to claim 27 wherein said carboxylic acid/diol
mixing zoné comprises a device selected from the group consisting of an

agitated vessel, a static mixer, a screw conveyor, and a PET esterification

reactor.



34. A process for producing a carboxylic acid/diol

m xture, said process conprising: (a) renoving in a
weabisd70328ui d separati on zone inpurities from RCT/US2005/000697

carboxylic acid slurry to forma slurry or cake

carboxylic acid product and a nother |iquor stream (b)

addi ng solvent to a slurry or cake carboxylic acid

product in a solvent wash zong to said slurry or cake

carboxylic acid product to pr‘aUce a carboxylic acid

cake with solvent and a solvent nother |iquor stream

(c) optionally, adding water in a water wash zone to

sai g3.car R@radess farglreduding asteteptrhalicoaqid/didlioextare, said process
wat er - wet carboxylic acid cake and a sol vent/water by

prog(%englh@uor stream (d) routing said water-wet
carboxyli1c acid cake or said carboxylic acid cake with

| t
sol ven ap 918,9 ngf@?;i %\%\t?é}g g\r/agégn)‘iz&r@ re@%@bﬂi@nrﬂlnh'e@i’?ﬁim a

one dIO| 0 sa l1c acid cake in a
car boxylic f
B MR B g s v
to clajm 34 erein,sai,d carbgxylic aci cted
3 roeal e esrE i SVt e afbfsd of 8 OrEsola-
i sopht halic acid, naphthal ene dicar oxg f
¢ | frglie separation devid LS QpEctethat @ AMPLELUR %@%@ébout 40
according to claim34 or 35 wherein said diol is
‘sel eCttecafoubt®d P@ ; gr oup consi sting of ethylene glycol,
di et hyl ene gl ycol, n-butylene glycol, i-butylene
gl ycol , m)pr apioving @byissthntial pbriinn afeedoloént in a water wash
zone from said terephthalic acid cake with acetic acid to form a water-wet
10  terephthalic acid cake; wherein said water wash zone comprises at least
one solid-liquid separation device that is operated at a temperature
between about 40 °C to about 155 °C;
(c) routing said water-wet terephthalic acid cake to a vapor seal
zone; and
15 (d) adding at least one diol to said water-wet terephthalic acid

cake in a carboxylic acid/diol mixing zone to form said terephthalic acid/diol
mixture; wherein said adding occurs at a temperature between about 40 °C
to about 290 °C; wherein said diol is ethyﬁane glycol.
34. A process for producing a carboxylic acid/diol mixture, said process
20  comprising:
(a) removing in a solid-liquid separation zone impurities from a
carboxylic acid slurry to form a slurry or cake carboxylic acid product and a

mother liquor stream;



cycl ohexanedi met hanol, and m xtures thereof. 37. A

process according to claim34 wherein said carboxylic
waceh@/odoaF m xi ng zone conprises at | east one HEVIUS2005/000697

selected fromthe group consisting of an agitated

vessel, a static m xer, a screw conveyor, and a PET

esterification reactor.38. A process according to

clai m 34 wherein said carboxylic acid is terephthalic

acid and said diol is ethyl erie glycol. 39. A process

for producing a terephthalic acid/diol mxture, said

process conprising: (a) renoving in a solid-liquid

separati@p zepelirigguiveritites dluroyropcaler egrhoxpici acidpratuct in a

slurry to forma slurry or cake terephthalic acid

pr °§Bl9ér?t%hekdﬁ€tt8 akid $10k9or shke aafboklic asid prodwrst by prdduce

in a solvent wash zone to said slurry or cake
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aci d sol vent and a sol vent nother |1 quor
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said water-wet terephthalic acid cake or said
car @kaIsplyeatvater B Profugt ligeprrRamo a vapor seal
zone; and (e) adding at |east one diol to said | )
wat er - weld) t erreplinchsait avaiei-weter®oxylicaciheasQr said carboxylic
acid/diol mxing zone to formsaid terephthalic
aci adidicake with solvent to a vapor seal zone; and

(e) adding at least one diol o said water-wet carboxylic acid:cake

10 in a carboxylic acid/diol mixing zone to form said carboxylic acid/diol
mixture.

35. A process according to claim 34 wherein said carboxylic acid is
selected from a group consisting of terephthalic acid, isophthalic acid,
naphthalene dicarboxylic acid, trimellitic acid and mixtures thereof.

.15 36. A process according to claim 34 or 35 wherein said diol is selected
from the group consisting of ethylene glycol, diethylene glycol, n-butylene
glycol, i-butylene glycol, n-propylene glycol, 1,4 butanediol,
cyclohexanedimethanol, and mixtures thereof.

37. A process according to claim 34 wherein said carboxylic acid/diol

20 mixing zone comprises at least one device selected from the group

consisting of an agitated vessel, a static mixer, a screw conveyor, and a

PET esterification reactor. ‘



m xture. 40. A process according to claim39 wherein
sai d solvent wash zone conprises a solid-liquid

weoeep:Eraei2zon device that is operated at a tenperParmwiseo0s/000697
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bet ween about 40 OC to about 155 C 41. A process
according to claim40 wherein said water wash zone
conprises a solid-liquid separation device that is
operated at a tenperature betyeen about 40 OC to about
155 0C. 42. A process according to claim 39 or40
wherei n said addi ng occurs at a tenperature between
about 40 OC and about 290 C. 43. A process according

t 0 38. ai 1A pRceseaciandisgitd cliiml 34 whergiesaid carbowliciasid is
group consi sting of ethylene glycol, diethylene

gl teiphthaiibucld sesaid il lis ethyleneyglyood. gl ycol ,

n- propyl ene glycol, 1,4 butanediol,
cycdgphexapepbspidrpreduciid g téfephials atiedielhixtdré, séid process
process according to claim 39 wherein said diol is
eth%%ﬁﬂ%i .ycol . 45. A process according to claim 39
wherei'n sal'd carboxylic acid/diol mxing zone

conpri ses, a ed firo ; :

of "an agit at Mo fa BF s D HglC RociEusH 2URe FARAR fém 2
conve , .and. a PET esterifjcation 146, .

o deebB Uil s sy T 4o o 6P REbBiaie el broduct
solvent is added counter current to the flow of said

s| w@ndya arothetiguenstRAM i ¢ aci d product. 47. A process
according to claim34 or 39 wherein said water is

added cdbnt erddingrssivent in agelvenbwaeh zeng &P saiFshKYY pecake

acid cake with sol vent. _ _
terephthalic acid product to produce a terephthalic acid cake with solvent

10  and a solvent mother liquor stream;

(c) optionally, adding water in a water wash zone to said
terephthalic acid cake with solvent to produce a water-wet terephthalic acid

- cake and a solvent/water by product liquor stream;

(d)  routing said water-wet terephthalic acid cake or said

15  carboxylic acid cake with solvent to a vapor seal zone; and

(e) adding at least one diol to said water-wet terephthalic acid

cake in a carboxylic acid/diol mixing zone to form said terephthalic acid/diol

mixture.

40. A process according to claim 39 wherein said solvent wash zone

20 comprises a solid-liquid separation device that is operated at a temperature

between about 40 °C to about 155 °C.



48. A process according to claim46 wherein said water
i s added counter current to the flow of said
woaniswrgi2s c aci d cake with solvent. 49. A procees/US2005/000697
according to claima48 wherein said water wash zone
conprises fromabout 2 to about 4 stages of water
counter current washes.50. A process according to
cl ai m 46 wherein said sol vent 3g\/ash zone conprises from
about 2 to about 4 stages of 3o0lvent counter current
washes. 51. A process according to claim47 wherein
sai d water wash zone conprises from about 2 to about 4
st adfles df promess aceurdingrtoslaimetl whersie said water wash zone

10

15

20

comprises a solid-liquid separation device that is operated at a temperature
between about 40 °C to about 155 °C.

42. A process according to claim 39 or 40 wherein said adding occurs at
a temperature between about 40 °C and about 290 °C.

43. A process according fo claim 39 wherein said diol is selected from
the group consisting of ethylene glycol, diethylene glycol, n-butylene glycol,
i-butylene glycol, n-propylene glycol, 1,4 butanediol,
cyclohexanedimethanol, and mixtures thereof.

44, A process according to claim 39 wherein said diol is ethylené glycol.
45. A process according to claim 39 wherein said carboxylic acid/diol
mixing zone comprises a device selected from the group consisting of an
agitated vessel, a static mixer, a screw conveyor, and a PET esterification
reactor.

46. A process according to claim 34 or 39 wherein said solvent is added
counter current to the flow of said slurry or cake cérboxylic acid product.

47. A process according to claim 34 or 39 wherein said water is added
counter current to the flow of said carboxylic acid cake with solvent.

48. A process according to claim 46 wherein said water is added counter
current to the flow of said carboxylic acid cake with solvent.

49. A process according to claim 48 wherein said water wash zone

comprises from about 2 to about 4 stages of water counter current washes.
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50. A process according to claim 46 wherein said solvent wash zone
comprises from about 2 to about 4 stages of solvent counter current
washes.

51. . A process according to claim 47 wherein said water wash zone

5 comprises from about 2 to about 4 stages of water counter current washes.



