Process for Renoval of Inpurities from Mther Liquor

in the Synthesis of Carboxylic Acid using Pressure
weizbderoats7on FI ELD OF | NVENTI ON Thi s inventi on perase®4/038418
-to the recovery-of a nmetal catal yst from an oxidi zer

purge stream produced in the synthesis of carboxylic
~acid, typically terephthalic acid, while utilizing

pressure filtration. Mre particularly, the process

i nvol ves the conbining of water with a nother |iquor

to recover the netal catalyst dnd then subjecting an

aqueous m xture so forned to a single stage extraction
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i mpuri ti es Slyptipesigd of Caborylic Acid asingpPreystira Filtration

raffinate stream conprising the netal catal yst.

BACKGROUND OF THE | NVENTI ON Terephthalic acid is

nrerci al |y produced by oxidation of paraxylene in

the presence of a catal r exanpl e, Co,
Mh, Br and a sol vent. ELD OF SIvERTIO ed in the

productlon of polyester fibers, filns, and resins nust

be f h d f d
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acid (TPA) is an internmediate in the productiop
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of t dardphiwlicacid, milaedilizingpregsusafilieiiond Mote gatticolarlys the

p- xyl ene, generally wth a brom de pronoter in an
acetprocess idsslleetite cdiuigining of et with ednstbeuliquartty redover the
TPA in acetic acid under practical

metal catalyst and then subjecting an aqueous mixture so formed to a |
single stage extraction with an extraction solvent to remove organic

15 impurities to produce an extract stream and a raffinate stream comprising -

the metal catalyst.

BACKGROUND OF THE INVENTION

20
Terephthalic acid is commercially produced by oxidation of

paraxylene in the presence of a catalet, such as, for example, Co, Mn, Br
and a solvent. Terephthalic acid used in the production of polyester fibers,
films, and resins must be further treated to remove impuritiés formed és a
25 result of the oxidation of paraxylene.
Terephthalic acid (TPA) is an intermediate in the production of
polyesters for plastics and fiber applications. Commercial processes for the
manufacture of TPA are often based on the heavy-metal catalyzed '

oxidation of p-xylene, generally with a bromide promoter in an acetic acid



oxi dation conditions, a slurry of TPA crystals is

usually formed in the oxidation reactor. Typically,
woOhercB¥s70xi di zer slurry is withdrawn from t hePCeasSkmn/ 038418

.and TPA solids are separated fromthe oxidizer nother

i quor using conventional solid-liquid separation

techni ques. The oxi di zer nother |iquor, which contains

nost of the catal yst and pronoter used in the process,

is recycled to the oxidation reactor. Aside fromthe

catal yst and pronoter, the oxi di zer nother |iquor

stream al so contai ns dissol ved TPA and many by

pr odughiengMld oMeiliniiesl. sollisiite obTPAvindisetis asidcinder practical

inmpurities arise partially frommnor inmpurities
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a. result.of the oxi ion, of pr .
t or oReiBPne TEA solidbark iendtied il g v RIGfhel Rayor using
of terephthalic acid such as U. atent_ #4, 158, 738 _an
#3, oemventong solidligwg ﬁeﬁéf?ﬁ'ﬁahjﬁaé’gq‘b%ﬁ- Top e el fauor,
their entirety to the extent that they do not .
cont whigh containg meshefdhe eatalyst andorqmatessispddn theiaiagess is
solid-liquid separation wherein fresh solvent is
ut i | reciycled td thedoxigdtiomereacion] Aside froti the asttalysieard jprigimpter, the
conponent of the oxidizer nother |iquor. After drying,

t he dRdizeombtier fiBocstrdanmalzatcentaihd Hissolvad iMAAeand nany by-
were present in the oxidizer nother |iquor since these

T phes ingeoc mastousse oo paal
irdD A %Pﬁ%lﬂbr ﬁ'ﬁﬁdf’ﬁfegrp?esaém it 5—9ylene feed stream. Other impurities
arise due to the incomplete oxidation of p-xylene resulting in partially
oxidized products. Still other by-products result from competing side
reactions formed as a result of the oxidation of p-xylene to terephthalic acid.
. Patents disclosing the broduction of terephthalic acid such as U.S patent
15 #4,158,738 and #3,996,271 are hereby incorporated by referénce in their
entirety to the extent that they do not contradict statements herein.

The TPA solids undergo a solid-liquid separation wherein fresh
solvent is utilitized to displace a major portion of the liquid component of the
oxidizer mother liquor. After drying, the TPA solids are contaminated with

20 impurities that were present in the oxidizer mother liquor since these
impurities. may be incorporated into the TPA solids. Impurities are also

preéent due to occlusions in the TPA crystal structure and due to

incomplete removal of the oxidizer mother liquor by the fresh solvent wash.



i nconpl ete renoval of the oxidizer nother |iquor by

the fresh sol vent wash. Many of the inpurities in the
wox0m@iopes71 not her | i quor streamthat are recycl edTAaSe004/038418

relatively inert to further oxidation. Such inpurities

i nclude, for exanple, isophthalic acid, phthalic acid

and .trinellitic acid. Inpurities, which nmay undergo

further oxidation are also present, such as, for

exanpl e, 4- carboxybenzal dehyde, p-toluic acid and

p-tol ual dehyde. Oxidation inert3inpurities tend to

accunul ate in the oxidizer nother |iquor upon recycle.
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di neearthoxybenaaldehyds; pdiolie peidiand p-elugldelydg. Qxidation inert
subsequent hydrogenati on' over standard hydrogenati on

cat alhysiridies Mmdetoramcamulate irs theorridizgr mwpihdaiigver upon recycle.
treatments have been used to produce pol yner-grade

TPA. Thé cosceteatiombf these imarhimpuriticsivell fonesset indhé oRidider
inmpurities in the nother liquor and thereby facilitate
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not possible to produce a purified, polyner-grade TPA
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in commercial crude TPA makes it unsuitable for direct use in most polymer
applications.

Conventionally, crude TPA has been purified either by conversion a
" dimethyl ester or by dissolution in water with subsequent hydrogenation

15 over standard hydrogenation catalysts. More recently, secondary oxidative
treatments have been used to produce polymer-grade TPA. It is desirable
to minimize the éoncentration of impurities in the mother liquor and thereby
fac"ilitate subsequent purification of TPA. In some cases, it is not possible to
produce a purified, polymer-grade TPA unless some means for removing

20  impurities from the oxidizer mother liquor stream is utilized.

One technique for impurity removal from a recycle stream commonly
used in the chemical procgssing industry is to draw out or "purge” some

portion of the recycle stream. Typically, the purge stream is simply disposed



used in the chem cal processing industry is to draw
out or "purge" sone portion of the recycle stream
woppionadd7y, the purge streamis sinply di sposed#of/useq0o4/038418
if economcally justified, subjected to various
treatnments to renove undesired inpurities while
recovering val uabl e conponents. One exanple is U S. #
4,939, 297 herein incorporated by reference in their
entirety to the extent that they do not.contradict
statenents herein. The anmobunt of purge . required for
control of inpurities is process-dependent; however, a
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iquor stre y sufficient to produce
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concentrations, coupled wth the econom c _val ue of the
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purge stream make sinple disposal o e oxi di zer

pur geqsiredfoncentralofiimabiijevisaroceastdependehtihowelver,a pyrge
a need for a process that recovers essentially all of

t he ambutidgiahiet £0-40%t ofltys tataloxddiaermiothenditdorcstraaan nedsually
in the oxidizer purge streamwhile renoving a naj or

por td gtiedt tb pPodUBRUIPA b8SquRite eTeedstotinfor @shithdrelal polymer
purge stream The netal catal yst can be recovered in
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to Xyl ene 0OX Ion step. Thi's I nve
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ereI ic%?\icle;]ttrgtio%%?cct)t?plég dw%![ﬁttti]‘é) re]cci)r?orﬁ!cu\% iengf the metal catalyst and
solvent components in the oxidizer purge stream, make simple disposal of
the o*idizer purge stream econon;ically unattractive. Thus, there is a need
fo.r a process that recovers essentially all of the valuable metal catalysts
and acetic acid contained in the oxidizer purge stream while removing a
15 major portion of the impurities present in the oxidizer purge stream. The
metal catalyst can be recovered in an active form suitable for reuse by
direct recycling to the p-xylene oxidatio'n step.
This invention is a marked improvement over a typical purge
process. Some of the advantages are:
20 1) enhanced operability and reliability due to reduction in plﬁgging
potential; |
2) reduction in overall energy usage;

3) reduction in the amount of water to the solvent extraction step.



potential; 2) reduction in overall energy usage; 3)

reduction in the anount of water to the sol vent
wextrsaoti7on step. The inventi on enhances the i mMpawiuS004/038418

renmoval efficacy of the process, and the operability

of the process conpared to the existing processes. In

addition it should be noted that this invention does

not just apply to the crude TPA process but any

process that produces an oxidi zer purge stream where

recovery of netal catalyst is reeded. SUMMARY OF THE

I NVENTI ON Thi s invention relates to renoval of

i npuri ti espangvdhinmanesy tHef infbui®f ’Rim&al afficudy of frem
an oxi di zer purge stream produced in the synthesis of,
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stream conprising a netal catalyst. It is an object of
thi spurge streperviieregeeavals ohmstal cadalystds peedrr a net'al

- catal yst stredm from an oxidi zer purge streamthrough
the use of a pressure filter. It is yet another object
of this invention tSUMMARYOB TiHEMNNYENTIONr enoval of
inmpurities and the recovery of a netal catal yst stream
from an oxidi zer purge stream produced in the

gynt hesi sty ingantshdEIAtes 3 tdmoval of impurities and the recovery of a

..~ metal catalyst-from an oxidizer purge.stream produced in the synthesis of.
carboxylic acids, typically terephthalic acid. More particularly, the process
involves the combining of water with a mother liquor to recover the metal
catalyst and then subjecting an aqueous mixture so formed to a single

15  stage extraction with an extraction solvent to produce an extract stream and
a raffinate stream comprising a metal catalyst.
It is an object of this invention to provide a process to recoveré
metal catalyst stream from an oxidizer purge stream through the use of a
pressure filter.
20 It is yet another object of this invention to provide a process for
remoVai of impurities and the recovery of a metal catalyst stream from an

~ oxidizer purge stream produced in the synthesis of carboxylic acid,
incorporating the use 6f a pressure filter.

In a first embodiment of this invention, a process is provided. The

25  process comprises:



i ncorporating the use of a pressure filter. In a first
enbodi nent of this invention, a process is provided.
woheopogroess conprises:(a) filtering a super PCT/US2004/038418
concentrated purge slurry in a solid-liquid separation
zone to forma filter cake and a nother |iquor; (b)
washing said filter cake wwth a wash feed in said
solid-liquid separation zone to forma washed cake and
a wash filtrate; and optionally dewateVing said wash
filter cake in said solid-liquigd separation zone to
forma dewat ered cake; wherein said solid-liquid
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filtration’device. ¥ n anot
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conprising a carboxylic_acid, a etal t al yst .. .
Cmpur i 11 d8)  vareshingraid il Grlsgrvitfie Bpsdpe tseie pold-iquid
first evaporator zone to produce a vapor streamand a
concsaperatioaczopertg orsn awashedake @Pdﬁj‘ﬂﬁﬁf&ﬁ‘tﬁ%&ﬁ]‘ﬁom'o”a“y
concentrated purge slurry to evaporation in a second

&v apdevedternng said viashdilted ceke i said selid-liguid iseparadigmzong ta form
super concentrated purge slurry wherein said second

evaps galalerddBske: WHeréia esicsolieMauid separation zong eomipedes at
at a tenperature of about 200C to about 700C, (c)

1;'0: itlgg%%ﬁhgs&emrat@ammet ated purge slurry in a
In another embodiment of the invention, a process is provided. The
. process comprises:

10 (a)  subjecting an oxidizer purge stream comprising a carboxylic
acid, a metal catalyst, impurities, water and a .solvent to
evaporation in a first evaporator zone to produce a vapor
stream and a concentrat_ed purge slurry; and

(b)  subjecting said concentrated purge slurry to evaporation in a

15 : second evaporator zone to produce a solvent rich stream and
a super concentrated purge slurry wherein said second
evaporator zone comprises an evaporator zone operated at a
temperature of about 20°C to ébout 70°C;

(c) filtering said super concentrated purge slurry in a solid-liquid

20 separation zone to form a filter cake and a mother liquor;

(d)  washing said filter cake with a wash feed in said solid-liquid

~ separation zone to form a washed cake and a wash filtrate;

and optionally dewatering said washed cake in said solid-



separation zone to forma filter cake and a not her

l'iquor; (d) washing said filter cake with a wash feed
wono@awes7sol i d-1iquid separation zone to form acnwashmdo3s41s

cake and a wash filtrate; and optionally dewatering

sai d washed cake in said solidliquid separation zone

to forma dewatered cake; wherein said solid-liquid

separation zone conprises at | east one pressure

filtration device. In another enbodi nent of the

i nvention, a process to recover; a netal catalyst from

an oxidi zer purge streamis provided. The process
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conprisrng-a carboxylTc aci said metal catalyst,

i npurities, wafer ﬁ rgzslaégr g:ﬂgeé At I%‘é@toa{é;"{)ﬂe%eufemlﬁ‘atlon

first evaporatora"20d Ucé a vapor ream and
concentrated purge slurry; (b) subjecting said
concent r at ed QY'g% slurry in a second evaporator zone
to forma solvent rich stream and a super concentrat ed

purge sl un epothee pmbopineentey the ypation WQE??%W@CBH‘?rg% metal
slurry in a solid-liquid separation zone to forma

fsi | tentalpstiionand oxidizeriperge igean;is prvidess hThryprasegs comprises:
filter cake with a wash feed in said solird-liquid

separ at i qa) ZOﬁabjb@tnﬁgmﬁda)xmqmrgakkeancbompmg a carboxylic
filtrate; and optionally dewatering said washed cake

in said solidgcgusgidsaent e4taRat, amparities, Weitén and a solvent to

dewat ered cake; wherein said
evaporation in a first evaporator zone to produce a vapor

_stream and a concentrated purge slurry;

10 (b) subjecting said concentrated purge slurry in a second
evaporator zone to form a solvent rich stream and a super
concentrated purge slurry;

(c) filtering a super concentrated purge slurry in a solid-liquid
separation zone to form a filter cake‘and a mother liquor;

15 - (d) vwashing said filter cake with a wash feed in said solid-liquid
separation zone to form a washed cake and‘ a wash filtrate;
and optionally dewatering said washed cake in said solid-
liquid separation.zone to form a dewatered cake; wherein said
solid-liquid separation zone comprises at least one pressure

20 filtration device;

(e) mixing in a mixing zone water and optionally an extraction

solvent with said mother liquor and all or a portion of the said

wash filtrate to form an aqueous mixture;



solid-liquid separation zone conprises at |east one

pressure filtration device; (e) mxing in a m Xxing
woeaow/onet7er and optionally an extracti on sol veRCTMWISR(04/038418

said nother liquor and all or a portion of the said

wash filtrate to forman aqueous m xture; (f)

contacting an extraction solvent with said aqueous

m xture in an extraction zone to forman extract

streamand a raffinate stream and ( (g) separating

said extract streamin a separg@tion zone to forma

hi gh boiling point ‘organic inpurities streamand a

recovgyed extr g‘?’g‘éavﬂﬁ@* %ﬁﬁéct@hr%nt TSP By ®S3Us mixture in

and other obje econe nore apparent to others

with ordinary i : f1e ' t :
di scl osure. Bﬁﬁ%’—‘wﬁﬁg%h%%% @\fb@ %tﬁ%@ éElldSEbrr'aefﬁl]-ate
illustrates di &fer ent enbodi nents of the invention
wherein a proSE88M; 8'decover a netal catalyst from an
oxi di zer purge stream 101, and a prqcess for,

. separ at i @) or gapar@tinggaid extest PV%%"A“ & fsparation zone to form a
concentrated purge slurry 145 is provided. Figure 2

" sl lustrates amigmtitingrpeint efganiedmpwitias stigamfancha recovered
process occurring in the solid-liquid separation zone
151 whi ch conpxiraetoresdivértséteaon zone 153, a washi ng
zone 155, and optionally-a dewatering zone 157.

These objects, and other objects, will become more apparent to
others with ordinary skill in thé art after reading this disclosure.

10
BRIEF DESCRIPTION OF THE DRAWINGS

" Figure 1 illustrates different embodiments of the invention wherein a
‘process to recover a metal catalyst from an oxidizer purge stream 101, and
15  a process for separating organic impurities from a super concentrated
purge slurry 145 is provided.

Figure 2 illustrates an embodiment of the invention of the process
occurring in the solid-liquid separation zone\151 whiqh comprises a filtration
zone 153, a washing zone 155, and optionally a dewatering zone 157.

20 Figure 3 illustrates an embodiment of the invention where a rotary

pressure drum filter is utilized in the solid-liquid separation zone.

DESCRIPTION OF THE INVENTION:

25



Figure 3 illustrates an enbodi nent of the invention
where a rotary pressure drumfilter is utilized in the
weabiesthodi7qui d separati on zone. DESCRI PTI ON OF PEIEUS2004/038418
| NVENTI ON: I n one enbodi nent of this invention, a
process to recover a netal catalyst froman oxidizer
purge stream 101 is provided as shown in Figure 1 and
Figure 2. The process conprises the foll ow ng steps.
Step (a) conprises subjecting an oxidi zer purge stream
101 to evaporation in a first evaporator zone 121 to
produce a vapor stream 104 and a concentrated purge
slurry 105. The oxidizer purge stream 101 is w t hdrawn

from a Cajpoxy bhfbodfhchiQr R iiventist M BReSs G Rosher a metal

The oxi di zer purge stream serves as the

streamtq .t he present The 0% di. I

ot AR oE A e B BE P MU, §PrAigE] a8 3hBlin in Figure
solvent, the netal catalyst and,i rities. The
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nmetal s, pxyl ene oxidation by-proeducts, and inpurities
derived &ep (a)smprises § ing ipaPxNidizeniairge sirpamme! 0trice
organi c brom des may be used as pronoters in the

oxi caaporatioadc tifwst. evEpanaibezonsf 12bia poduae maapos stieam 104
iron and chrom um conpounds, which inhibit, reduce or

ent i 4R ¥ coesEnt@yed pergacdiiny 195.0f the netal catal yst.
Aside fromthe catal yst and pronoter, the oxidizer

not her | iTedxidibEmiryalskeafPTiRisheittHralh fdne b aftitskylic acid
inmpurities. These by-products and inpurities arise

o NP PSP bESEE! BRIy M1 s s the

1t0he fjegg %{}Bgr%ttg the ipge%teh? Bro%]:as@.' ﬂ{é BRfizer purge stream 101
combrises carboxylic acid, water, a solvent, the metal catalyst and |
impurities. The impurities comprise organic bromides, corrosion metals, p-
xylene oxidation by-products, and impurities derived as a result of impurities
in the p-xylene. The organic bromides may be used as promoters in the

15  oxidation reaction. Examples of corrosion metals are iron and chromium
compounds, which inhibit, reduce or entirely destroy the éctivity of the mefal
catalyst. Aside‘from the catalyst and promoter, the oxidizer mother liquor
stream also contains by-products and impurities. These by-products and
impurities arise partially from minor impurities present in the p-xylene feed

20 stream. Other impurities arise due to the incomplete oxidation of p-xylene

resulting in partially oxidized products. Still other by-products result from

competing side reactions in the oxidation of p-xylene to terephthalic acid.



resulting in partially oxidized products. Still other
by-products result from conpeting side reactions in
woOhersomodat i on of p-xylene to terephthalic PCT/US2004/038418

aci d. Carboxylic acids include aromatic carboxylic

aci ds produced via controlled oxidation of an organic
substrate. Such aromatic carboxylic acids include
conmpounds with at | east one carboxylic acid group
attached to a carbon atomthat is part of an aromatic
ring, preferably having at |eagp 6 carbon atons, even
nore preferably having only carbon atons. Suitable

exanpl es @f;- tz&ﬁ/gc aEREHEIGdS bf&ﬁaﬂd@drbsﬁync%dm@dmd via

limted to, ene, biphenyl, terphenyl, naphthal ene,

gfn d S@ﬁr&]@?{z ogggﬁ ri’ gﬂ%‘g o&tﬁz&sﬁsﬁ% 'Sﬁm@' %%atlgﬁ%@ﬁc acids
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di carboxylic acid, 2,5-di hen l-tere h aci d
it aatoa, eloan gt S ait 068 BrIBHVLAHG A %&&%axw st o

not limted to, aliphatic nonocarboxylic acid

i ef earhbi gtorus) texeninere preferably Aaviod cawedrbog rat%ﬁ zoyigable
acid and m xtures thereof: and m xtures of these
conpgximiisiesbf suchedrematierilgsrimtiige, thuk asphodimited taapenzene,
acid mxed with water, in a ratio of about 5:1 to

abouginZanyl, terﬂ?feﬁ?ﬁhabhﬂ‘\a@ie\/\@ﬁ@ ot ¢artntbaset Ausedtaromatic -
20:1 . Throughouf the specification, acetic acid will

be rgf atl?%\nt:[ﬂeé‘%f 3 ?ab?é’béﬁ%@k?/hd‘éb‘l‘@é’iﬁbludlet behane! bthignited to,

appre at ot er suitable solvents, such as

thos iﬂic %cﬁjdd %b%l'é%ll f éon@)gc 3LR0%isBBh ﬁ\tah& &M trirhBllitic acid,

t he e pre rocess, e oxi di zer

?ur gr?ap?t}t aelgrrlre]a %ilcarboxylic acid, 2,5-diphenyl-terephthalic acid and mixtures

thereof.

| Suitable solvents include, but are not limited to, aliphatic mono-
éarboxylic acids, preferably containing 2 to 6 carbon atoms, or benzoic acid
and mixtures thereof and mixtures of these compounds with water.

15  Preferably the solvent is acetic acid mixed with water, in a ratio of about 5:1
to about 25:1, preferably between about 8:1 and about 20:1. 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.

20 In the first step of the present process, the oxidizer purge stream 101
is coﬁcentrated by conventional means in a first evaporator zone 121
comprising an evaporator to produce a vapor stream 104 and a

concentrated purge slurry 105. The evaporator is operated at atmospheric



is concentrated by conventional nmeans in a first

evaporator zone 121 conprising an evaporator to
wonromwoes7a vapor stream 104 and a concentr at ed POWUS2004/038418

slurry 105. The evaporator is operated at

at nospheri cor slightly superatnospheric conditions,

generally from about 1 atnosphere to about 10

at nrospheres. The vapor stream 104 conprises a nmajority

of the water and solvent, and the concentrated purge

slurry 105 conprises the remai nder of the water and

sol vent not renoved fromthe oxidizer purge stream 101
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slurry 105 to evaporation in a second eyaporator 20Ne, 0
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super concentrated purge slurry 145. The second
evapcomprsesAbe semamdens phthiesuates and salyenbiret regays ftasp the
oper at ed -at vacuum condi ti ons. The evaporati on can be

cHndoxitiiedr parge streaped @t.uTke Evaporationrernoes abaied wt% to
700C;, another range is from about 300C to about 500C.

The gahignaiiondr e raRtEat waterd Hipiealy abalc acie and water,
operated so as to concentrate the oxidizer purge “

stre vdisdr t@datmot®.condi tion
Mergﬁ]r?ﬂ;ag%‘g’fg%@?m&@tdgw&bou@g% Wt%% of the sol vent

and vt er g bR} Giliboirf Ehid EoRtdlrAlSpiReRurmy 905 to

removed. ange€ tor operation
o R AP STRAPRE H Byr
tl(()) astream 144 and said super concentrated purge slurry 145.

The second evaporator zone 150 comprises at least one evaporator
operated at vacuum conditions. The evaporation can be conducted at a |
temperature from about 20°C to about 70°C; another range is from about
30°C to about 50°C. The combination of evaporators 121 and 150 are

15 operated so as to concentrate the oxidizer purge stream as represented by
stream 101 to a condition wherein about 75 wt% to about 99 wt% of the
solvent and water, typically acetic acid and water, is removed. Another
range for operation of the combination of evaporators 121 and 150 to
concentrate the oxidizer purge stream as represented by stream 101 to a

éO condition wherein about 85 wt% to about 99 wit% of the solvent and water,
| typically acetic acid and water, is removed. Further, ranges stated in this
disclosure and the claims that follow should be understood to disclose the

entire range specifically and not just the end point(s). For example,



conditi on wherein about 85 wt%to about 99 wt % of the

sol vent and water, typically acetic acid and water, is
woenwxeei71 Furt her, ranges stated in this discl ssuus2@mnd3s4s

the clainms that follow should be understood to

di scl ose the entire range specifically and not just

the end point(s). For exanple, disclosure of the range

O to 10 should be taken to specifically disclose 2,

2.5, 3.17 and all other nunber subsuned and not just O

and 10. In an enbodi nent of theppresent invention, the

condition of the super concentrated purge slurry 145

can bqi?cﬁ‘(ssu?e %?H@fé%%?ﬁté&ﬂ Hdt S ¥k pl{é(ng?ls?e@i‘ﬂ@éﬂ%ﬁdisclose 2,

sol ve 0 provide Ity. Ste onpri ses

filteri as r,,.concentrat.e Y/ hn a

sol 1 551 Pag AreAan e ARSI paR 8% SIS0 g 107 2 o

154 and a nother |iquor 147; and.Step. (d) washi.n id
filter cdrRemembog néof/\é?@rPrP%%%,'ﬁ‘éﬁﬁ'Plgb gi%nla't'c’% ot the super
solid-liquid separation zone 151 to form a washed _?ake

146 condeatratespurpe shuyel4biean bgas goraligriguid madue Wil agly
sai d washed cake 146 in said solidliquid separation
zoneeddight solfent ito pravidespumpabiltyke 159; wherein said
solid-liquid separation zone 151 conprises at | east

one pressgted (£) EérnpiiseTilideng @esupeh eoscargrateb poryst slarg d45 in
purge slurry 145 is introduced in the solidliquid

sepag %Biidlﬂqlﬁe R@p&HoA PBRE MSH NG féinf b filtepéale s20aed dFRother
and a washing zone 155 and optionally a drying zone

LoD L 2 oM LTS

p<h=ys? C-al ! gtep (d) washing said filter cake 154 with a wash feed 149 in said

10  solid-liquid separation zone 151 to form a washed cake 146 and a wash
filtrate 148; and optionally dewatering said washed cake 146 in said solid-
liquid separation zone 151 to form a dewatered cake 159; wherein said
solid-liquid separatidn zone 151 comprises at least one pressure filtration
device;

15 The super concentrated purge slurry 145 is introduced in the solid-
liquid separation zone 151 comprising a filtration zone 153 and a washing
zone 155 and optionally a drying zone 157 as shown in figure 2. The
filtration zone 153 comprises a filter cell, or a series of filter cells, physically
stmdbpamﬁammnmmm54bdmmbpadBﬁUﬁbnammsmeama

20  of the filter cell‘to hinder or prevent the channeling of wash feed 149
through the filter cake 154.

| Suitably, a filter cake 154 of at least 0.25 inch in depth to about 8

inches in depth, preferably at least 0.5 inch in depth, preferably at least 1



Ssituated to permt a filter cake 154 to develop a

di stribution across the area of the filter cell to
woizod@or prevent the channeling of wash feedpd#@52004/038418

through the filter cake 154. Suitably, a filter cake

154 of at least 0.25 inch in depth to about 8 inches

in depth, preferably at least 0.5 inch in depth,

preferably at |east linch in depth, and even nore

preferably about 2 to about 4 inches in depth is

distributed over the area of the filter cell. The

washed cake, 146, can be recovered or further treated,

r eCYﬁLCg,ﬁg I%%ﬂéhg ragﬁeé‘v%n;rﬁ?%taﬁaréﬁl? 2bbBN? té a6bliti 4 ineRes in depth

Upon suit e or preferred height of

filter,. cak 54 [ j

| hispiEod Sl BBk B el P b, he D505 A28 145, anbe
s Rt AR RS L R W Sl
contacted with a wash feed 149. There is sufficient

pr edadiliéesacross the filter cake 154 to allow a

reservoir or buildup of the wash feed 149 over the

fsi | ter caksnidhtaininga suitakiebe pefpred hpigbt ef Hiarycake 184, about
m ni mum depth of 0.25 inch. A pressure gradient-of at

| easd 5Ghdh B inchesftre dlbycdlkeotfddbaves theddiration zdreu15% Shich
psi, across the filter cake 154 and the reservoir of

nas I"gcicn?r?ri%e:!a‘!agfiI’f‘(z,ﬁ‘"(‘)r ReriaP Bt filedls bAd @ntdrk acgastiyg soheitt 85iwhere
the filter cake 154 with wash feed 149. A filter cake

o &R 851?2'5154()%@&;%@ AR WasStiddetiee Tieerahs aifficRnt

il ter cake _ I clent conpactness to furnish a
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10  wash feed 149 over thé filter cake 154 to a suitable depth, preferably to a
minimum depth of 0.25 inch. A pressure gradient of at least 0.5 psi,
preferably from (about 5 psi to about 65 ‘psi, across the filter cake 154 and
the reservoir of waéh feed 149 can be applied to dyisplace any soiute in the
filter cake 154 with wash feed 1‘49.

15 A filter cake 154 depth of at least 0.5 inch is suitable to obtain a filter
cake 154 of sufﬁciént compactness to furnish a wash vehicle, i.e. the filter
cake 154, from which a wash filtrate 148 containing a solute from the filter
cake 154 can be removed efficiently by displacement washing. If the filter
cake depth 154 is less than about 0.25 inch, channeling of wash feed 149 in

20 the filter cake 154 can occur resulting in non-uniform washing of the filter
cake 154.

Because of the loss of efficiency in displacement washing of the filter

cake 154, a minimum filter cake 154 depth of at least 0.25 inch, of purified



cake 154 can be renoved efficiently by displacenent
washing. If the filter cake depth 154 is | ess than
wahost00gs725 i nch, channeling of wash feed 149 PpaT{S2004/038418

filter cake 154 can occur resulting in non-uniform
washing of the filter cake 154. Because of the |oss of
efficiency in displacenent washing of the filter cake

154, a mininmumfilter cake 154 depth of at |east 0.25
inch, of purifiedterephthalic acid is preferred. A

m ni mum | i qui d hei ght above the4filter cake 154

surface is required to ensure that displacenment

mshitg%p%ﬁ%ﬁlg:ﬁ%iedﬁsﬁe@%ght nmust be sufficient to

.ensure’t fer cake 154 surface is conpletely
covered wth wash,.

Surface Y%"waaﬁ'gi clittipoble iy ok 158 R is required
of. the wash f 49 can oc urW|t 0

i sploRneEmine AIspReo SR U %&aﬁ%ﬂﬁ'@mﬁt be sufficient
Because of irregularities in the filter cake 15

sur f tcensuze thahthaftericgte d SAsugRee 63 capBigtely cggerieq d’ﬂth wash
preferred above the filter cake 154 surface. - as
beenfdedutdd. tfliae fillersgakackddesurface: i het wewcéthhdvﬁamf@ed 149,

‘filter cake 154 using the wash feed 149 at" high

pr espyisssigrafithe washdééd ¢4 oan separwithicunh adequatealisgacement
metals fromthe filter cake 154. Anot her benefit of

hi ghsphesehi€id telfliier gikki54 Bediusvas i‘rré%ﬁhﬁb%gn the filter cake
required to recover cobalt as shown in t exanpl es.

Uil
.o :o alr1 g IE% ﬁébzegfﬁerﬁ%gﬁgmqhﬁggﬁerngﬂt &b onPbics- ihelw [S?eferﬂed above

can ase the anpunt of
feegthlezlf?te? éak eﬁgﬁjsuﬁaée?dupe the t.Ot al

10 It has been found that displacement of the solute from the filter cake
154 using the wash feed 149 at high pressure permits an efficient
separation of catalyst metals from the filter cake 154. Another benefit of
high pressure is thel reduction of wash feed 149 required to recover cobalt
as shown in the examples.

15 Utilization of added stages in the solid-liquid separation zone 151
can decrease the ambunt of wash feed 149 required to reduce fhe total
amount of metal catalyst retained in the filter cake 154. It is convenient
therefore that a suitable number of stages of positive displacement washing
be used to minimize total wash feed 149 used in displacement washing to

20 reduce need for downstream waste treatment facilities.

It is understood that a multiple stages of the displacement washing

procedure can replace a single stage displacement washing procedure

wherein the quantity of wash feed 149 is sufficient to obtain at least 80%



anmount of netal catalyst retained in the filter cake

154. It is convenient therefore that a suitable nunber
wohomtoagees of positive di spl acenment washi ng beprasas2108/038418

mnimze total wash feed 149 used in displ acenent

washing to O reduce need for downstream waste

treatnment facilities. It is understood that a nmultiple

stages of the displacenent washi ng procedure can

repl ace a single stage displacenent washi ng procedure

wherein the quantity of wash fged 149 is sufficient to

obtain at | east 80% ecovery of the netal catalyst from

t he super refihed

147 RFEREOIBEM R ol Y FETube: chRpipaRgslimAinas to
rocedure utilizi Ltipl ; f -

Ras i gpaiagt lawof 487 andthe KB B 1B AREMEREly 2 pioteure

wash feed 149 is determ ned to be advantage us. Iq.{he

pr oG diang milfiele stagesf PHUERAIBRN JISUPG a8 ARy e

purge slurry 145 is introduced into one or nore of a

ser ireduatfonfofithe ameent ef wastsfaes 149 isidatrimiged P PRrnit a

filter cake 154 of requisite thickness to devel op.

" lgporadvhhtigebng. a mi ni mum hei ght of filter cake 154,
- about 0.25 to about 4 inches, the filter cake 154

"l eaves thgihd bidRes®bf Brrihstanbihvéntidne essuped cemtentsated purge
washi ng zone 155 where the filter cake 154 is washed

Wi t id | i ROFEBF b lBeRed6f filfepldeltd physicall
the%@w§€§;ﬁﬁga¢?lgﬁﬁﬁgg tohe sol ut% (i.e. thep geically
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Upon di SﬁlJp%:neo gltninog}c atmhlr(?imum height of filter cake 154, about 0.25 to

10 about4 incﬁes, the filter cake 154 leaves the filter or series of filters and
enters a washing zone 155 where the filter cake 154 is washed with a wash
feed 149. Pressure can then bé applied to the wash feed 149 to displace
the solute (i.e. the liquid and any dissolved compounds such as metal
catalyst in the filter cake) of the filter cake 154. Upon displacement of the

15  solute with tﬁe wash feed, the filter cake 154 can be discharged from the
filtration zone 155 by any suitable means and the cycle repeated. In an
embodiment of the invention the ratio of wash feed 149 to filter cake 154
discharge is within the range of from about 1:20 to about 20:1 to reduce the
level of metal catalyst in the filter cake by greater than 95%.

20 Equipment for performing the requisite washing cycle can comprise a
sabsdﬂ@nﬂ&mdMﬂwdmaSWBMemmmmmpmmﬁaM%hkmi

149 flood to develop over the filter cells. In one embodiment of the

invention, suitable equipment can comprise a rotary drum pressure filter



solute with the wash feed, the filter cake 154 can be

di scharged fromthe filtration zone 155 by any
weuidsandT1means and the cycle repeated. I n an PCT/US2004/038418

enbodi nent_ of the invention the ratio of wash feed 149

to filter cake 154 discharge is within the range of

fromabout 1:20 to about 20:1 to reduce the |evel of

netal catalyst in the filter cake by greater than 95%

Equi pnent for perform ng the requisite washing cycle

can conprise a series of filtefggcells maintained in a

sui tabl e position to permt a wash feed 149 flood to
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ui pmsnt can conpr
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{1t (b e APt Hhe b hke JP PR ugdffor Shahdny
fromthe filter cells. The filter cake, 154 .
was Hisees as ressiregd iy deValer aJ8INIBHE ¢AtFeplsa vef‘fzs',??ai catalyst in
m ni mum concentrati on of netal catalyst in the wa

hed
cakethd #ished oake d#6 befargidingharaied s ashedirake 140 ?rPEFhﬁhe
the rotary drumfilter. A suitable pressure filter

whi gteaarnie fitdapt ed to the requirenents of the
i nst ant i nvented process.is a BHS-FEST(tm rotary drum

pressure £ klitdle pRiESulEMer whith &t be adBpR73 the requirements
Sont hof en, West E‘er many, although other pressure

filtenga r‘b'é?éé &b BHS-FESYTY estafP@iat p@3sure filter,
anp

can be use ot her devices that can used
;Petﬁﬁﬁiﬁhﬁ%‘kg»@%‘*e@?@??ﬁ?; U0, 16 i
PSR P A B SR AL AL 41480 oo can e
]?igte ;l?;e%gﬁ?(;@&&rgpgfroat;\grrdeev?c%% tﬁétegasnu&see tLe soFd |qu18 separation
zone include 151, but are not limited to; pressure belt filters, filter presses,
centrifuges, pressure leaf filters, and cross-flow filters. The pressure filter
.can be éperéted at temperature and pressure sufficient to obtain at least
80% recovery of the metal catalyst from the solute of the mother liquor 147.
15 Preferably the pressure filter can be operated at a temperature of about
25°Cto about' 160 °C, and a pressure of 1 atmospheres to 50 atmospheres.
In the operation of the BHS-FEST™ filter, a rotary drum contains a
series of filter cells quated on the periphery of the rotating drum. As'the
drum rotates, the filter cells receive a super concentrated purge slurry 145
20 and a filter cake 154 builds to a requisite depth. The mother liquor 147 is
produced by filtration of the super concentrated purge slurry 145. Upon

rotation of the drum, the filter cake 154 enters a washing zone 155 where

reservoir of wash feed 149 is built up over the filter cake 154 to a required



80% recovery of the netal catalyst fromthe solute of

the nother |iquor 147. Preferably the pressure filter
woameesuper ated at a tenperature of about 25CpPCo/Uabmun38418
160 0C, and a pressure of 1 atnospheres to 50

at nospheres. In the operation of the BHS-FEST(tmn

filter, a rotary drumcontains a series of filter

cells located on the periphery of the rotating drum

As the drumrotates, the filter cells receive a super
concentrated purge slurry 145 amd a filter cake 154
builds to a requisite depth. The nother |iquor 147 is

prod %&ﬁ?ﬁfh{%&ﬂ reratddreéwé t pfet ﬁHé’r?feeQﬂ%%Sﬂfofr%%s AME Yfiter

slurry atron o e drum the filter cake
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to displace the solute (with dissolved netal catal
r et awaeled pakent46 Yran fugheeratatiansef the rdéj‘émsﬁ\‘?r“?’?ﬁlﬁ%é
produce a washed cake 146. Upon further rotation of
the rhpeated dideasidhreeyobee timés Haecessary dvagountggsurrent fashion,
three nore tinmes if necessary in a counter current

f ashimer, wisith eie wWiterh grbssisy & rleasedssiti ettérsdand teraperhture
with attendant tenperature decrease to an anbi ent

condjjéraBse tdh babdhEontienyeSHRthalifkbe Wdshearcdke 146 can be
dewatered in a dewatering zone 157 wth a vapor via

Condyblaibpdd il BERAFRgS OB BYaL ffla GBS ViaToAadit 352 to

hum d~ vapor resultant dewatered cake 159 can
th be, di f [
roan@/o0u SRSl CRE odtent BB o R Te B8Mtan

_ _ es an enpodi
Il(g] Vegtta\llvgtrc]art\a/g] cezél?e {59 85?? then be discharged from the drum by any

%)gan b'e

conventional means.

Figure 3 illustrates an embodiment of the invention where a rotéry
pressure drum filter is utilized as the process filtration device. In an
embodiment of the invention, the rotary drum pressure filter comprises a

15 filtration zone 153, a wash zone 155, optionally, a dewatering zone 157, a
discharge zone 164 and a cloth wash zone 162. The cloth wash zone
shown in figure 3 is an embodiment of the invention where the rotary
pressure drum filter comprises a cloth wash zone 162 where the filters are
washed after discharge of the dewatered cake 159.

20 The wash filtrate 148 is produced by displacement washing the filter
cake with the wash feed 149. The filter cake 154 within the solid-liquid
separation zone 151 undergoes extraction .of metal catalyst by introduction

of the wash feed 149 to form the wash filtrate 148 wherein in an



pressure drumfilter is utilized as the process

filtration device. In an enbodi nent of the invention,
woOheoorootsgty drum pressure filter conprises a fPCTMUSRI0BN038418

zone 153, a wash zone 155, optionally, a dewatering

zone 157, a discharge zone 164 and a cloth wash zone

162. The cloth wash zone shown in figure 3 is an

enbodi ment of the invention where the rotary pressure

drumfilter conprises a cloth wash zone 162 where the

filters are washed after dischargge of the dewatered

cake 159. The wash filtrate 148 is produced by

di spl LA f4 j stis

feon B Rt P Bberpn o IGARL SORKE tip ABfAlSle. o
separation zope 15 trd I ;

cat fporeisy i e e HRER 876 CrbliR bl P7, IR R qmbodiment
the wash filtrate 14 rej,n in _anenbodi ment of .th

| nved haimantipacaieat 00 of 18 B PEEse5 S Broyded i fhe wash
recovered in the wash filtrate and the nother Iigugr (
147 filtratext&eansbtiierraathesiauere14 7y B moherdinupeddf aggdhe wash
of the netal catalyst is recovered in the wash

f3 | t filrbte 14Bcamdptidnallybetoombinedibefore gxitimg éhareeliskliquid

l'i quor 147 and the wash filtrate 148 can optionally e
conbigegatsf goree €51.ti ng the solid-1iquid separation

zone 151. The wash feed 149 conprises water and

opt i onal | y,aaaK fidd MPERAKHES Watkr 3at\upiibnalReamagditional
nost surprisingly, is that by utilizing water as a

vvasho)f(iag 34 v tenperatures in the range of about
200C"t'0 abou C, preferably about 300C to about 50

C.s Uf. i (_:I.Bgrrp\tap(s: %c{s?%brop?is%ﬁﬁlis {hsat Bﬁ'ﬁﬂiiﬂﬁg V\}a@ellé]sea wash feed.
10 149 at temperatures in the range of about 20°C to about 70°C, preferably

about 30°C to about 50° C, sufficient corrosion metal is retained in the

dewatered cake 159 wherein the need for corrosion metal removal by other

means is eliminated. The dewatered cake 159 which represents solids \
stripped of metal catalyst can be disposed from the system.

15 Step (e) comprises mixing in a mixing zone 122 water 106 and
optionally an extraction solvent 108 with a mother liquor 147 and a wash
filtrate 148 to form an aqueous mixture 107. In one embodiment of the
invention, the mixing zone 122 comprises a conventional mixer. If
necessary, the water 106 can be added to the mixing zone 122 in sufficient

20 quantity to dissolve the metal catalyst in the aqueous mixture stream 107.

Generally, about 0.1-1.0 parts water per part of the mother liquor 147
and wash filtrate 148 combined are sufficient to dissolve the catalyst,

preferably about 0.5 to 1 parts by weight. It is desirable to keep the



dewat ered cake 159 wherein the need for corrosion

nmetal renoval by other neans is elimnated. The
wdewstoesed cake 159 which represents solids stPCppsenoan3s4s

netal catal yst can be disposed fromthe system Step

(e) conprises mixing in a mxing zone 122 water 106

and optionally an extraction solvent 108 with a nother

liquor 147 and a wash filtrate 148 to form an aqueous

m xture 107. In one enbodi nent of the invention, the

m xi ng zone 122 conprises a conMentional mxer. |f

necessary, the water 106 can be added to the m xing

Z0ne étﬁ.feo!u@ rﬁlﬁﬁfl‘é G ercuany With dntexdb®aPbiviIdtith 16BH3A small
y&t I N

cat al e aqueous m xture stream 107. GCenerally,
about _0.1-1. 0.pat. r 0

7 quemosRE e RGR sPb 10 PR Bbobl g g RbAR 10% by
sufficjent t i ssolve t at al yst refera ab

0. 5 vaatplesaby easiiGan % 67 B SylhF aiET i Rbing zone
t heagueous m xture 107 circulating with an externa ,

ci r ci2te ephansspsiuny BﬁmlanM@HHC%Q Felteei Cg n%&a? t%ﬁle side
108, generally about 1 to about 10% by wei ght, .

p§ ef of wddsgld. eHus idvapresentad hyethgrdashey asevatia@ostiean A8 in

m xi ng zone 122 t-o enhance slurry handling by reducing:

adheFrjuee 10t is@lesitable couthet sedessairy, te ssbjest thEragiciosis mixture
represented by the dashed arrow from stream 108 in

Fi gun 87 Loridrtto ektr8&tfon! &Ph Aeabidéatiiint BEAIBSRBOJC tb@bout 95°C,
subj ect the aqueous m xture 107, prior to extraction,

to ahedkr iRt ides u@éO@Sé’dBut@@@f&r%&ﬁ@@% #P4bout 4 hours,

anot Rer range 1's about 0C about 900C for about 0.5
Lo chrSebu B SR PR s e e B cesare

Yool il BAMES iROAh R Bromied WAGK oL BleibMtibf fofained in the
raffinate stream 110. The quantity of bromine-containing compounds
purged from the system along with the unwanted impurities is thereby
minimized. The heat treatment conserves bromides and simplifies disposal
of the organic impurities.

15 Step (f) comprises contacting an extraction solvent 108 wfth the
aqueous mixture 107 in an extraction zone 123 to form an extract stream
109 and the raffinate stream 110.

The aqueous mixture 107 'is fed to an extraction zone 123 wherein

the aqueous mixture 107 and the extraction solvent 108 are contacted in

20 the extraction zone 123. The aqueous mixture 107 and the extraction
solvent 108 are mixed to form an exfract stream 109 comprising solvent,

water, organic impurities, and extraction solvent which forms a lighter

phase, and the raffinate stream 110 comprising a metal catalyst, corrosion



raffinate stream 110. The quantity of

br om ne- cont ai ni ng conpounds purged fromthe system
wahkowgosd7i h t he unwanted inpurities-is therebyPCT/US2004/038418

m ni m zed. The heat treatnent conserves brom des and

sinplifies disposal of the organic inpurities. Step

(f) conprises contacting an extraction solvent 108

with the aqueous nmixture 107 in an extraction zone 123

to forman extract stream 109 and the raffinate stream

110. The aqueous m xture 107 i 0fed to an extraction

zone 123 wherein the aqueous m xture 107 and the

extr %é@?&‘%ﬁeweﬁeﬁ THeS@h6t iR ADeds WithiiRave%s BAGVEATRad

zone e aqueous m xture 107 and the extraction
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COﬂp? water, organic 1 nmpurities,
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corrosi onnet al s, and vvat The act stream 109 is
wi t heEAGHORZORA 123ds RS %?P@&rﬁxzr XFhe raffinate-
stream 110 is withdrawn fromthe bottom of extractor

i1 extr actheextzasionsphent #08 uped imtherxi@siorgheuld be
enbodi nent of the extraction zone 123 is a single

st ageutsstantizdly ovaterfinmisoittle 4o tiiimizetheearmownigofigseanic solvent
the extractor should be substantially water-inm scible

to nyigkHEeir the ajueens frattion. gaddidosallyy & extraxtiohselvennh108 is
t he aqueous fraction. Additionally, the extraction
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serv si st sol recovery fron1the organi c
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10 C1 to C6 alkyl acetates, particularly n-propyl acetate, isopropyl acetate,
isobutyl acetate, sec—bdtyl acetate, ethyl acetate and n-butyl acetate,
although other substantially water-inmiscible 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

15  preferred due to their relatively low water miscibility and éxcellent J
azeotropic behavior.

The extraction can be effected using solvent ratios from about 1-4
parts by weight extraction solvent per part aqueous mixture. Although the
extraction can be operated at ambient temperature and pressure, heating

20 the solvent and extractor to about 30°C to about 70°C, another range of
about 40°C to about 60°C can be used. Although the extract stream 109

comprises small amounts of the metal catalyst and corrosion metals,



Cl to C6 al kyl acetates, particularly n-propyl
acetate, isopropyl acetate, isobutyl acetate,
weeasmezh acetate, ethyl acetate and n-butyl BCENUARMH/038418
al t hough ot her substantially water-inmscible organic
sol vents having an appropriate density and a
sufficiently Iow boiling point may al so be used, such
as p-xylene. N-propyl acetate and isopropyl acetate
are particularly preferred due to their relatively | ow
water mscibility and excel |l ent2jazeotropi ¢ behavi or.
The extraction can be effected using solvent ratios
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part aqueous m xture. Although the extraction can be

oper at ed. at ' : U B LBEh
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anot her ran of about 4Q0C .tao .abou S A
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et ataneskdiarfpem ia/high Poling et GEgIIC rmpyitRs sitgan @ and a
maj ority of the remaining corrosion netals are

cont recoeeted extraetidreslvent sieasel1f.af fi nate stream 110.
Step (-g) conprises separating the extract stream 109

in a separtas éxtract strearh2D% corhpnisesaorpagie sobient agd poganic
organic inmpurities stream 115 and a recovered

ext r geduri@iBs.S Phi @irast stem 109 car figrtresrtooandriset raeatic 20#@ and
conprises organic solvent and organic inpurities. The

ext r\ﬁ‘a‘{er,séf{e‘?ﬁﬂ“njﬂ%r SRBuhtd’ tTHY e8RIFPEIEaS FBahhg baddigtilled in a
and wate

r, often In mnor anounts. The extract stream
100 PR AP ar IR S80RRESoment.
10 Conventioﬁ distillation equipment includes, for example, a distillation
column.
Most of the organic impurities are extracted by the organic solvent in
the extraction zone, 123. This occurs because the organic impurities show
a high degree of solubility for the organic solvent and to a lesser extent for
15 acetic acid. By distilling the lighter phase from the extractor, the organic
solvent is evaporated allowing the organic impurities to concentrate in the
column underflow.
The recovered extraction solvent stream 117 may be recycled to the
extractor in the exfraction zone 123. The high-boiling organic impﬁrities

20 stream 115 are removed as sludge from the basé of the distillation column

for disposal.

Examples:



Convention distillation equipnent includes, for

exanple, a distillation columm. Mst of the organic
wOonmerinei7es are extracted by the organi ¢ sol veRCTius2d0lm@38418

extraction zone, 123. This occurs because the organic

impurities show a high degree of solubility for the

organi c solvent and to a | esser extent for acetic

acid. By distilling the lighter phase fromthe

extractor, the organic solvent is evaporated all ow ng

the organic inmpurities to concentrate in the colum

underfl ow. The recovered extraction solvent stream 117

may be re ?é ﬁ%ﬁtﬁ)rﬁ%ﬁ S Furfer Qlustrateld sy wstfoRsiingexamples of

zone 123. Ing organic inpurities stream

i A %ﬁﬁ%ﬁ%ﬁ%@fﬁ&gékﬁ%@aﬁ OB Sl s
exarBIESPIeF ot Wetdeaiehuiet BteBRE o Mlshlfe aLé’# 8¥*4 hik
w || be understood that {hese e an‘plnis arE i ncl f "
mer einjended tp UFWB@§C%W9 P thednyentosHiniers Aherwise speCI icaily

intended to limt the scope of the invention unless
&t heindicatedspeci fical |y indicated. Exanple 1 The
obj ective of these exanples is to illustrate the
recovery of cobalt catalyst froma super concentrated
purge slurry 145 with nini rum of wash feed 149. The
fol | puampleeampl e illustrates the capability of vacuum
The objective of these examples is to illustrate the recovery of cobalt
catalyst from a super concentrated purge slurry 145 with minimum of wash
10 feed 149. The following example illustrates the capability of vacuum
filtration using a lab scale Buchner type filter. Data generated below is

applicable to batch or continuous vacuum filters.

The lab %cale filtration apparatus consists of a Buchner filter with 100
15 cm? of filter area placed on top of a 4 liter vacuum flask. The vacuum
system provides 0.6 bar of vacuum at a flux rate of approximately 150 mh
per m? filtration area. The vacuum system is turned on and 600 grams of
40°C §Iurw centaining 20% solids of super concentrated purge slurry 145 is
charged to the filter. The time for filter cake 154 to first appear is recorded
20  (dry top time). The filter cake 154 is allowed to dewater for another 10
seconds. A specific amount of 40°C wash feed 149 comprising water is
then poured on top of the filter cake 154. The time for filter cake 154 to

appear after addition of the wash feed 149 is recorded. The filter cake 154



filtration using a | ab scal e Buchner type filter. Data

generated below is applicable to batch or continuous
woaonstyy7il ters. The | ab scale filtration appaPa@rms2004/038418
~consists of a Buchner filter with 100 cnR of filter

area placed on top of a 4 liter vacuum flask. The

vacuum system provi des 0.6 bar of vacuumat a fl ux

fate of approximately 150 nB/h per n2 filtration area.

The vacuum systemis turned on and 600 granms of 40C

slurry containing 20% sol i ds of23super concentrated

purge slurry 145 is charged to the filter. The tine

for fiil PPP8aEoNdS. MRfOAIER $akdM B4 height,
top t'lér?g . 8?\31?@?&05;1'82%%4 IS aol owed to de\?/ater °i0

for Fﬁ%jg;%ﬁ% r}éﬂ rﬁ?s%o A cdﬁe?@%&%ﬁ@nt@g@ V@Blst‘i’xFe W&hy‘ﬁ%or 147

f eed rising water on t'o

appeRRsa T makPl VA BiTeis 40 s 5 88 Wl o

recorded. The filter cake 154is allowed to q(iiewater for
addi $arpples ave subigsieddo cohalt welghi pe 9E5ANF ¥t

filter cake 154 nass, filter cake 154 percentage

nmoi st ure, not her Ilquor 147 mass, and mass of wash
filtrate 148 mass i s recorded. Devvatered cake sanpl es
are subj eThegrdcednebaltineehaie was repasted 6 tiaves wih the wash
The procedure outline above was repeated 6 tines with

the i%@f‘raﬁgfhﬁ FronR0db B9 Vi asraliotie defindthalb theagiams of water feed
defined as the grans of water feed 149 per gram of dry

| 0 t
8 R it B i e

h ratios is shown in

Tabl G adnQF LAV W;{-ﬁgbﬁeélpo%% WL Aati5Rh&kholh 4 Table 1 below:

10 Table 1
Wash Ratio Cobalt Wit%
0 2.93%
1 2.37%
15 | 2 0.78%
3 " 0.36%
4 0.05%
5 - 0.03%
20‘ . Severe filtef cake 154 'cracking was observed just after reaching dry

top in each experiment, resulting in no visible filter cake 154 dewatering
after reaching dry top. The resulting cakes had an average moisture of

56%.



0 2.93%1 2.37% 2 0.78% 3 0.36% 4 0.05%5 0.03% Severe
filter cake 154 cracking was observed just after
woeeamlwygidry top in each experinent, resultingCruSzm4/038418
~visible filter cake 154 dewatering after reaching dry
top. The resulting cakes had an average noi sture of
56% Exanple 2 The foll owi ng exanple illustrates the
capability of pressure filtration using a 1 liter lab
scal e BHS-FEST (tm) pressure filter. The | ab scale
apparatus consists of a 1 liter24 ab scal e BHS- FEST
(tm pressure filter with 20 cnR of filter area. Al
liter beaker on a bal ance is positioned bel owthe
pressure filter to receive the nother |iquor and wash
filtrate. Pressurized nitrogen supplied 2 bar flows
into the filter after adding the super concentrated

purge slurry 145. 89 grans of a 20% sol i ds super
concéﬁm{?e% purge slurry 145 is charged to the

filter. Mother liquor is collected inthe 1 liter

beaker. After 7 seconds, nitrogen br eakt hrough occurs

The nitrogen flowis, stopped the filter is ope

ahd 39 gr e faibwirgpexamglk llf@@ateﬁmgeucgpaewafdof prﬁ%sure filtration
filter

using a 1 liter lab scale BHS- FEST ™ pressure filter.

The lab scale apparatus consists of a 1 liter lab scale BHS-FEST ™
pressure filter with 20 cm? of filter area. A 1 liter beaker on a balance is
positioned below the pressure filter to receive the mother liquor and wash

10 filtrate. Pressurized nitrogen supplied 2 bar flows into the filter after adding

the super concentrated purge slurry 143.

89 grams of a 20% solids skuper concentrated purge slurry’145 is
charged to the filter. Mother liquor is collected in the 1 liter beaker. After 7
15 seconds, nitrogen breakthrough occurs. The riitrogen flow is stopped, the
filter ié opened, and 39 grams of 40°C wash feed 149 is added. The filter
is sealed and the nitrogen flow is started. After 30 seconds, gas
breakthrough occurs, and another 30 seconds of nitrogen flow is allowed for
washed cake 146 dewatering. The dewatered cake 159 is removed from

20 the filter and the resulting % cake moisture is 40% moisture. The results of

the pressure filtration are shown below.

Table 2



is sealed and the nitrogen flowis started. After 30
seconds, gas breakthrough occurs, and another 30
weeewndss7of nitrogen flow is allowed for washe#CTaise004/038418
146 dewatering.. The dewat ered cake 159 is renoved from
the filter and the resulting % cake noisture is 40%
noi sture. The results of the pressure filtration are
shown bel ow. Tabl e 2Wash Rati o Cake Cobalt W. % . 2
0.13 In contrast, vacuumfiltration fromexanple 1
requires a wash ratio of 3.75 t)g achi eve a cake cobalt
l evel of 0.13 w.% where as pressure filtration from
exanple 2 only requires a wash ratio of about 2.
Vacuum filtration requires 87% nore wash water that

pressure filtrati s HAM 1 RE QAW CANMPr | si ng:
(a) filtering a s@%%ﬁ%%oncentraréﬁLpUTgE—STUTTy in a
solid-liquid separation zone to.forma filter cake and
a nother liquor; (b) washing said filter cake with a
wash feed in said solid-liquid separﬁgign zone to form
a washed cake and a wasK filtrate; a 1 ptionally
dewatering said wash filtrate in said solid-liquid
Separation zone to forma dewatered cake; wherein said
solid-liquid separation zone conprises at |east one ‘
pressur e [hidohtrast, oaculew ifitteatiol frofh exampleet requtiresradvagh ratio of
to claiml1l wherein said pressure filtration device

oper 87630 akhidvé arikeaiobar |Hel veer 3altddtwite @stpreshoafiltration
160C
from example 2 only requires a wash ratio of about 2. Vacuum filtration

_requires 87% more wash water that pressure filtration.



3. The process according to claim2 wherein said
pressure filtration device is operated at a pressure
woRowmoer71 1 at nosphere to about 50 ' . at nospheCe’aIS2004/038418
The process according to claim1 wherein said pressure
filtration device .conprises at |east one filter cell
and wherein at |least one filter cell accunul ates at
| east 0.25 inch in depth of said filter cake. 5. The
process according to claim1l wherein said pressure
filtration device conprises at gkeast one filter cell
and wherein at |least one filter cell accunul ates at
Ieaswgcq_A h in depth of said filter cake. 6. The
process —accor d| ng to claim1 wherein said pressure

filtration device co ses at |east one filter cell
and Wher ét A g@sqg%{gppgh filter cell accunul ates at

least 1 inch in 0 ter cak

process a{@):ormt?\r@"é?%sepﬁr gﬂry‘:eng egrplggﬁﬁ&r&lﬂ &)“g liquid
wash feed forns a reservoir over sald filter cake -

whi cdepasation Zosede.fones fitaeeakeaantarmether IGHOE pr ocess
according to claim4, 5 or 6 wherein said pressure

f5 | trati db) deviashingmeicfider cakeaviteap@shteedinpeaidselid-iquid
about 25C to about 160C 9. The process according to -

cl ai gprateRr 2ing t6 dbreh prvesshedeakeldndat wesh fitnate;eandsoptionally
operated at a pressure of about 1 atnosphere to about

/50 aidTRstBhSS 85id webh fliRstenh 8aRBsoliddREICEeB AT @iegtcBorm a
vvherel n said dewatering results in said dewatered cake

havi ng. 2P &Kl fhERH 88 ddii@igRRkosEpatfén orebedihprises at
Ileast one pressure filtration device. |

10 2 The process according to claim 1 wherein said pressure filtration
device operates at a temperature between abdut 25°C to about 160°C
3. The process according to claim 2 wherein said pressure filtration
device is operated at a pressure of about 1 atmosphere to about 50
atnﬁospheres.

15 4.  The process according to claim 1 wherein said pressure filtration |
device comprises at least one filter cell and wherein at least one filter cell
accumulates at least 0.25 inch in depth of said filter cake.

5. The process according to claim 1 wherein said pressure filtration
device comprises at least one filter ceil and wherein at least one filter cell

20 accumulates at least 0.5 inch in depth of said filter cake.

6. The process accordiné to claim 1 wherein said pressure filtration

device comprises at least one filter cell and wherein at least one filter cell

accumulates at least 1 inch in depth of said filter cake.



50% 11. The process according to claim1, 2, 3 or 4

wherein said pressure filtration device is a rotary
wonresgusgidrum filter. 12. A process conpri Si NngCT(Ua2004/038418

subj ecting an oxi di zer purge stream conprising a

carboxylic acid, a netal catalyst, inpurities, water

and a solvent to evaporationin a first evaporator

zone to produce a vapor stream &id a concentr at ed

purge slurry; and (b) subjecting said concentrated

pur g€7.sl urThe prcevspetaidintd cain debpor6 evrmpeinasaid wash feed
zone to produce a solvent rich/stream and a super

CONCRIMER REPIITSVS sHid Hitathan@ whishiisl aBR&@Pd.25 inch in depth.

evaporator zone conprises an evaporator operated at a

t enpgr at u f _about 7 QG L '

sai d§ 'su peTﬁ% g’ﬁ%%eﬁ)#?aactcégiﬁ% ‘rtcg 8l%§ﬂ u%r’ rsygri%n 6\@1&&%"\ is(%ﬁ P(Fq%sal re
separation zone to forma filter cake and a nother

| i qutration evigsmnegateaiad artempsrataisg astiyesn ab%fs% eiqabout
in said solid-liquid separation zone to forma washed

cpkeieors a wash filtrate; and optionally dewatering
said wash filtrate in said solid-liquid separation

Lt © o PO BRI SERI B B IFG AL Sl prosgur ivator
e TR I B A ALY &
atmospheres. o
10.  The process according to claim 8 wherein said dewatering results in
10 said dewatered cake having a moisture content from about 10% to about
50%.
11.  The process according to claim 1, 2, 3 or 4 wherein said pressure
filtration device is a rotary pressure drum filter.
12. A process comprising:
15 (a)  subjecting an oxidizer purge stream comprising a carboxylic
| aéid, a metal catalyst, impurities, Water and a solvent‘to
.evaporation in a first evaporator zone to produce a vapor
stream and a concentrated purge slurry; and
(b)  subjecting said concentrated purge slurry to evaporation in a
20 | second evaporator zone to produce a solvent rich stream and
a super concentrated purge slurry wherein said second

evaporator zone comprises an evaporator operated at a

temperature of about 20°C to about 70°C;



80 wt % of said solvent and water is renoved by

evaporation from said oxidizer purge streamin step
woOadoe/0hgs71 The process according to claim 12 wWheCEius2004/038418

about 75 wt% to about 99 wt % of said sol vent and water

I's renoved by evaporation from said oxidizer purge

streamin step (a) and step (b) conbined. 15. The

process according to claim 12 wherein about 85 wt%to

about 99 wt % of said solvent and water is renoved by

evaporation fromsaid oxidizer Jgurge streamin step

(a) and step (b) conbined. 16. The process according

to cl @)Imvéﬁt W”‘?lé@ﬁﬁ? a5iaWup@P c éntrdtatPpurgeXund i #bolid-liquid

sai d an er is rem)ved by evaporation from

sai d oxidi zer é#)gg%o%tio‘?ﬁ%'f&n?gefﬁ’teﬁ @éké‘?ﬁ(}l %rfi@th(‘apﬁquor,

conbi ned. 17. rocess according to c

wherei n said secqnd evapor at o e
evapor at o@l)tha"i’asr n%ﬁ@ggﬁ@ﬁci g@@ﬁ?ﬁ?&a 68%@.%.(14””“
The process according to claim12 wherein said

pressure filt reapasmt 'Qﬂ‘emr@etogﬁré‘i‘ gruashed cakeaidea wagh diltrate;
bet ween about 250C to about 160C 19. The process

agcording to carl mtmwmgewater@gua@qaw&huﬁ@’@ in saigspligrliquid
device is operated at a pressure of about 1-atnosphere

to about 50 atsepsphtionezone0.fofina daveaterss eakepwiieren said solid-
claim12 V\,herel n said pressure filtration device

conprises at |ppsd sfgafidn t&ife ehpriserdambeastaine pressure
| east one filter cell accunulates at |east 0.25 inch

in depth of Saﬁlﬂ'atfldﬂ g@\; gake. 2 1. The process .

according to claim 12 erel n said pressure filtration
13.  The process according to claim 12 wherein about 50 wt% to about

10 - 80 wi% of said solvent and water'is removed by evaporatlon from said
oxidizer purge stream in step (a).

14.  The process according to claim 12 wherein about 75 wt% to about
99 wt% of said solvent and water is removed by evaporation from said
| oxidizer purg? strearh in step (a) and step (b) combined.

15 15. The process according to claim 12 wherein about 85 wt% to about
99 wt% of said solvent and water is removed by evaporation from said
oxidizer purge stream in step (a) and step (b) combined.

16.  The process according to claim 12 wherein about 90 wi% to about
09 wt% of said solvent and water is removed by evaporation from said
20 oxidizer purge stream in step (a) and step (b) combined.

17.  The process according to claim 12 wherein said second evaporator

zone comprises an evaporator that is operated at vacuum conditions.



device conprises at least one filter cell and wherein

at least one filter cell accunulates at least 0.5 inch
wono@apeitiof said filter cake. 22. The processSPCT/US2004/038418

according to claim 12 wherein said pressure filtration

device conprises at least one filter cell and wherein

at |least one filter cell accunulates at least 1 inch

in depth of said filter cake. 23. The process

according to claim?20, 2 1, or 22 wherein said wash

feed forns a reservoir over saix filter cake which is

at least 0.25 inch in depth. 24. The process accordi ng

to clgi m 2[(?1& e%o&eég a@c%r&mgrt(%ﬁirﬁaib%ﬁéﬂeﬁf Yaif beSssuFeEfiltration

filtration ICe operates at a tenperature between

about 250C t o, abqut, 1600C 25, The pro 0 '

ol o1 SR GPRIAS b e PR TAR I 5B G 16 BhgUT fhd-e
operated at a pressure of about 1 atnosphere to abqut .
50 al%ospHe process arewdinade stEmal&whareiySaig REPSIURE %ﬁrﬁf'on
wherein said dewatering results in said dewatered cake
havi deyice ismperaied at apressure o abattoliatmosrhese imabeutzsiih,
27. The process according to claim18, 19, 20, or 2 1
v@ergﬂmbgpa'egbspr essure filtration devicé is a rotary
pressure drumfilter. 28. A process to recover a netal

cat abyst TROPIRBsON¥LEraRIy BHAN B WASILIS 8aid Reoa s Filtration
conprising: (a) subjecting said oxidizer purge stream

fﬁp”ﬁglé\ﬁ{:@egorﬂaggéesfggﬁéétgo@@g cBRbHa Wefbin @R s She fiter cell
accumulates at least 0.25 inch in depth of said filter cake.
.21.  The process according to claim 12 wherein said pressure filtration

10  device comprises at least one filter cell and wherein at least one filter cell
accumulates at least 0.5 inch in depth of said filter cake.
22.  The process according to claim 12 wherein said pressure filtration
device comprises at least one filter cell and wherein at least one filter cell
accumulates at least 1 inch in depth of éaid filter cake.

15 23. The process according to claim 20, 21, or 22 wherein said wash feed
forms a reservoir over said filter cake which is at least 0.25 inch in depth.

24.  The process according to claim 20, 21 or 22 wherein said rotary
pressure filtratién device operates at a temperature between about 25°C to
about 160°C

20 25. The process according to claim 24 wherein said pressure filtration
device is operated at a pressure of about 1 atmosphere to about 50

atmospheres.



evaporation in a first evaporator zone to produce a

vapor stream and a concentrated purge slurry; (b)
weubjemoeiTng sai d concentrated purge slurry in RBCTAS20d/038418

evaporator zone to forma solvent rich streamand a

super concentrated purge slurry; (c) filtering a super

concentrated purge slurry in a solid-liquid separation

zone to forma filter cake and a nother |iquor; (d)

washing said filter cake with a wash feed in said

solid-liquid separation zone t®o orma washed cake and

a wash filtrate; and optionally dewatering said wash

filtraie hiosahdaOhddbrdingh Hlahfinarahdeh a0 achatdrhighesults

a dewat er ed cake; erein“said solidliquid separation

zone, conprises at | : : ' t.] 0

Govi BaRTyeRRRAhorfr bR fISEERE et BRAR 10% to abou

optional Iy an extraction solvent wth said nother

l'i que¥’and all or a portion of the said wash filtrate

to forman aqueous m xture; (f) contactin n . .

ext r att i ohheplogess amrﬁmgatpﬁaa%\u%l}@f %bx?'%rﬁwhﬁreé'ﬁ said

extraction zone to forman extract streamand a

rf f preaseresiiration devick s rofayfrassuig dsamdiltest r act

streamin a separation zone to forma high boiling

poi Npg.or gAprEcasBlv Feddves ashetahoatalydt Bomerowddiedr purge stream

extraction sol vent stream -

said process comprising:
(a)  subjecting said oxidizer purge stream comprising a carboxylic
| acid, said metal catalyst, impurities, water and a solvent to
10 evaporation in a first evaporator zone to produce a vapor
stream and a concentrated purge slurry;

(b)  subjecting said concentrated purge slurry in a second
evaporator zone to form a solvent rich stream and a super
concentrated purge slurry,

15 (c) filtering a super concentrated purge slurry in a solid-liquid
separation zone to form a filter cake and a mother liquor;

(d)  washing said filter cake with a wash feed in said solid-liquid
separation zone to form a washed cake and a wash filtrate;
and optionally dewatering said wash filtrate in said solid-liquid

20 separation zone to form a dewatered cake; wherein said solid-
liquid separation zone comprises at least one pressure

filtration device;



29. The process according to claim28 wherein about 50

wt % to about 80 w % of said solvent and water is
woeomees7i r om sai d oxi di zer purge streamin stepT(U82004/038418

30. The process according to claim 28 wherein about 75

W% to about 99 w % of said solvent and water is

renoved from said oxidizer purge streamin step (a)

and step (b) conmbined. 3 1. The process according to

claim 28 wherein about 85 w%to about 99 wt % of said

sdlvent and water is renoved frqgm sai d oxi di zer purge

streamin step (a) and step (b) conbined. 32. The

proce accordin ;
Bbout (0" ut o4 ofnepan 8 i ZneEl Bndpgibnal A S4ddbtion
sai d oxidi zer rea e a

conbi ned. 33. T%’i"e%i?&"étb f@@ﬁ? “ﬁ*g é ')‘%?@gh%’m#etf‘e said
sai d wash feed is added to said solid-Iliquid

separati on zonwasit filfatedefema AnraduesHy 8% eibout 20C t o
about 100 OC. 34. The process according to claim28 i
wher ei n s#i)d vestadtiogdn exteagtied sob/estawgh §ald; agueoygingxture in
separation zone at a tenperature range of about 300C

to about 50C. Fbextfdutioprzoneis faocan exingcttstrealraamd 2gaffinate
wherein said extraction zone conprises a

count er currentsidagidd i qui d extractor. 36. The
process according to claim 28 wherein said extraction

zone conpyd\Sesq Ay &id bRWsct shdahflin' 4 Sepdtafn £a%d & form a
high boiling point organic impurities stream and a recovered
-extraction solvent stream.

10 29. The process according to claim 28 wherein about 50 wt% to about
80 wt% of said solvent and water is removed from said oxidizer purge
stream in step (a).

30. The process according to claim 28 wherein about 75 wt% to about
99 wt% of said solvent and water is removed from said oxidizer purge

15 stream in step (a) and step (b) combined.
31.  The process according to claim 28 wherein about 85 wt% to about
09 wt% of said solvent and water is removed from said oxidizer purge*
streém in step (a) and step (b) combined. |
32.  The process according to claim 28 wherein about 90 wt% to about

20 99 wt% of said solvent and water is removed from said oxidizer purge

stream in step (a) and step (b) combined.



37. The process according to claim28 wherein said

sol vent rich stream conprises a solvent selected from
woOhersgogaIp consi sting of p-xylene, npropyl acepParms2004/038418

i sopropyl acetate, isobutyl acetate, sec-butyl

acetate, ethyl acetate and n-butyl acetate. 38. The

process according to claim28 wherein said second

evapor at or zone conpri ses an evaporator operated at a

tenperature of about 20 OC to about 70 0C. 39. The

process according to claim28 werein said evaporator

is operated at vacuum conditions. 40. The process

accorg%ﬂgr'f@eegrlogkgg ggcd’?’&f?\p% ’: m‘tﬁ WRERM &Y 3%?1%@6 is added

|
zone evaporator t IS operated a .

vacuum condj tions. 4 1. The process _accqrding to ' o
5 Wit Aol QIR seadintion zoRe Ao e BRPRLAN e eDge R AbBLTR0"C to
a tenperature between about 25C to about 1600C 42. The

pr ocebsutadfoiCli ng to claim4 1 wherein said pressure
filtration device is operated at a pressure of about 1

at mogpher gné prodeey tacbérdiigmosydiaT 28 whébein Shiel wastciessl is added
according to claim28 wherein said pressure filtration

devi ge id-HG 25h 2008 ot bl thRpefftlile RRAGeWIEBBUN30°C to
a? I goa% 8%&(@8 ﬁﬁﬁ'ggstrep%%ﬁ% accunul at g‘? at least 0.25 -
inch in depth of said filter cake. 44. The process
accoPBPWPY S cl ai m 28 wherein said pressure filtration
device conprises at least one filter cell and wherein
at | 8ast ®he progessmaceeldindhiocHiail 48 whegin jsgiskextcyon gepe
in depth of said filter cake.
comprises a countercurrent liquid-liquid extractor.
36. The process according to claim 28 wherein said extraction zone
10 comprises a singie stage liquid-liquid extractor.
37. The process according to claim 28 wherein said solvent rich stream
comprises a solvent selected from the group consisting of p-xylene, n-
propy! acetate, isopropyl acetate, isobutyl acetate, sec-butyl acetate, ethyl
acetate and n-butyl acetate.
15 38. The process according to claim 28 Wherein said second evaporator

zone comprises an evaporatdr operated at a temperature of about 20 °C to
about 70 °C.
39. The process according to claim 28 wherein said evaporator is

operated at vacuum conditions.
20 40. The process according to claim 28 wherein said second evaporator

zone comprises an evaporator that is operated at vacuum conditions.



45. The process according to claim28 wherein said

pressure filtration device conprises at |east one
woizbdeaovel | and wherein at | east one filter ceCi/us2004/038418

accunmul ates at least 1 inch in depth of said filter _.

cake. 46. The process according to claim43, 44, or 45

wherein said wash feed forns a reservoir over said

filter cake which is at least 0.25 inch in depth. 47.

The process according to claim43, 44 or 45 wherein

said rotary pressure filtrati omdevice operates at a

t enper at ure bet ween about 250C to about 1600C 48. The

proce a rdi | aim.4 in said.pressure_ .
PVt rati orf goBess SoEnhdid fetli % hudll sl presba itzption
at rm&g:?ere to about 50 at rmsEheres.49. The process
accofeieRoPatasAlA temRanaiues Relvvaen ahapt 89°¢ éa abest 160°C
sai d dewat ered cake having a noisture content from
aboud2.109% hepraicess as@¥slingdo clEim 4 whersin said prdssige fittration
claim 28, 43, 44, or 45 wherein said pressure

filtdaticois apevated at a presairaoy abo@ssathsosphere fd bS50

1. The process according to claim50 wherein said

rpt agthdephssedr € drum filter is operated at a pressure -
of about 1 atnosphere to about 5 atnospheres. 52. The,

%gﬁﬁ; ?@%g%@%?% égcl?ﬂjlgﬁgb Lairh2s Wherdth W8 HF8 L& kfration
device comprises at least one filter cell and wherein at least one filter cell
accumulates at least 0.25 inch in depth of said filter cake.

44.  The process according to claim 28 wherein said pressure filtration

10 device comprises at least one filter cell and wherein at least one filter cell
accumulates at least 0.5 inch in depth of said filter cake.

45. The proceés according to claim 28 wherein said pressure filtration
device comprises at least one filter cell and wherein at least one filter cell
éccumulates at least 1 inch in debth of said filter cake.

15 46. The process according tq claim 43, 44, or 45 wherein said wash feed
forms a reservoir over said filter cake which is at least 0.25 inch in depth.
47.  The process according to claim 43, 44 or 45 wherein said rotary
pressure filtration device operates at a temperature between about 25°C to
about 160°C

20 48. | The process according to claim 47 wherein said pressure filtration
device is-operated at a pressure of about 1 atmos;phere to about 50

atmospheres.
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f}Q. The process according to claim 47 wherein said drying results in

J

said dewatered cake having a moisture content from about 10% to about

50%.

50.  The process a'ccording to claim 28, 43, 44, or 45 wherein said
pressure filtration device is a rotary pressure drum filter. >

51. Th';a process according to claim 50 wherein said rotary 'EJressure
drum filter is operated at a pressure of about 1 atMosphere to about 5
atmospheres.

92.  The process according to claim 1, 12, or 28 wherein said washing is

counter current.



