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w@boorhessrhiventi on This invention relates to fiPCEUS2007/004121

col utm appar at uses and processes useful for

separating solids and |iquids. Background of the

I nvention In many industrial chem cal processes,

vari ous separation techniques are wused to isolate one
material from another. These separations can be liquid

LEPRATSSMIsIPRECESSIFDR THE @EPARKTION GMBOCIDEBTAND LIQUIDS
separati on nechani sns that can be useful for chem cal

processes, and in particular, aronatic hydrocarbon

separations, incluyggqg @hﬁgqﬁ{,@,gﬂ',&phy and centri fugal
force. Chromato rapny has many vari ati ons,and can

THis rifoention calates tr S cakan ﬁ@Pa@wﬁ%aﬁn%Bﬁéﬁ%ﬁsﬁénU%ﬁfU' for

for anal ytical purposes.
separatl%§%§%§(%@$§@lﬁhg met hods™ general Iy rely on differences
in the affinities of the various nenbers of a group

of di ssol ved or ,ga eous C a certain
adsor bent . Typi &et ‘iﬁvéntfo‘?{ aphi ¢ et hods
Inhaehya industri atm@tna:astmcesmsy, phisss separationt deehnigues are
pl aced in the | e is th , S r
used 1o RSt sbRErBE N ApIFe. Mo phOSRABRS G b RS rom
liquid or ‘ﬂhﬁfc?fr@ﬁ{ sSRITPINRNESPhort Beplitation mdthanistid tieaterdn be useful
finities for the adsorbent in t tlonaré/ Phas lud
for chemir] RTAERSS&S PE:BRREUCH AT ATPITANG RAPEaRan Tabaratons, molude
chromat&iab®yeiHd Esitffugah fdregsage through the stationary
gase resulting in the separation. Centrifu 8 ls |
Chismoisigyapia bap gnamy yaHARSRS 286 SATsbF FAHATTIRA O & farge scale
for chemi %%rg%fa? n 8f oﬁ% @B@éélé'fér bRal céﬁﬂﬁbé&@g OhromBographic

and from m xt ur es.

methodsczgenera‘llmehg og@ﬁee&no;sm thez @ﬁlnwe@eﬂi the ygeoUgMembers of a
group oﬁ éﬁ%szoj% lqr é:oqpst CREMIE: I%hﬁ)rr a V&ridis 3ds6rBent. Typlcally, all

o |ncrease e nor ma effect of gravit
chromatbgrapl"r@mmbgs rwei al n‘nm@de amck ajetasle)namlplha@BesTW%I mixture is

placed |ﬁh§£\%r ﬁgﬁlgrol\é%qt t3| %grsé{jﬂ rtﬂ{cﬁ}éd S\H?bérﬁ containing
stationaSpphaser ThE@ifferrenycodmmneats pf theanbdure mmwdlfferent afﬂnltles for
e a3 i 5, SeBSPAN 3P B ke8! iy Bmiges rosut i
differentiratey ?ﬁﬁé@da@egthﬁcmg}aﬂ}e §tbtlaam§y pH'diEe sepaltingiintheseparation.
aromatics, and in partich ene
Comtieing {sueomeanty Misegsior r?em%tff}ﬂ F?in% o il e one

of the nﬁa@éﬂ‘ﬁl@'t@% seftiratedPeamivessslidifed)i aral forpigaid frope fiquidrmixtures.
to crystallize discrete xylene iso

f
Centrifugingx geageallyi s6lieess a GopdHTHOP; QSVHCSnﬁlénﬁfﬁ'??gd%m ?fH‘te”FS sither

f lj SERA ) EFEEN0N its. Inla\Wtatin
vertically %‘177?8%{59%%0% Lllg%ggf o T o g

i nt er est be aus)(é df
centrifugendhagismsien pesticles wihgargrallyempye te dha@ntiide ol @c\inder, while
the lighter particles remain near the center of that cylinder.

For many chemical processes, such solid-liquid separation methods often
play an important role in the isolation and manufacture of intermediate chemical
streams. The separation of aromatics, and in particular, xylene isomers are quite
suitable due to advances in crystallization technology, which permits a chemical
plant operator to crystallize discrete xylene isomers from a mixture of xylene
isomers. Crystallization combined with efficient solid-liquid separation techniques is
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terephthalic acid, an internediate .in the manufacture

of polyester. Specifically, paraxylene having a
w@eooriiyssed at | east about 99 wei ght percent, nBCEUS2007/004121

preferably at |east about 99.5 wei ght percent, nore

preferably of at |east about 99.7 weight percent, is

nost suitable for the manufacture of terephthalic acid

by the oxidation of paraxylene. Current comercia

processes for separating xylene isoners include the

of mter?sftofb%%ﬁbeo%?dtrfé”L%@ﬂ.lﬁ%@pw pargkylsnestial ithe akiamufacture of
 owed by centrifugation Crystallization,, rat

terephtheliciacil.s enl interpediate 19 yihiecmanyfacties ofsaplyaBies oﬁﬂe&ﬁ'ca"yy
paraxyle‘w% ﬁ&\ﬂﬁ?aé Surity of 2R LA BHSUIYS Wéighh@efc‘éi‘k H’dﬁé drbﬁérébly at

freezing points are far apart, whi |
least abbutl991§ peights paraent,n mares prefebilyrafyat ﬁ%ﬁsteﬁ%bgﬂ 89 7 Welght

percent,fg‘gﬁ%%zé@@ﬂl Zngt_rTJ ﬁ\%%?a&{.lhégf rere afic TS PB |tﬁ8%X|dat|on of

ure or reezes at -
paraxyleﬁe and pure ethyl benzene freezes at -139 F.

Lib
coans; bl eERsts Mt tberpli KTNSO ALY inglude the
aforemenlbo64 chﬁfmatﬁgraphﬁo xayide rezystatlidatibo ufollBWvedei lpht centrifugation.
er cent et

a6t Bk TG s S, S SELSERR o soparat

xylene |§bﬁi@@§ ale fid anai et pRaNtiRio fedgestivel feeezing quuints, arerfgr apart,

ow tenperatures are generally re red to, ensure
while. thegt PRUIRET BB §Feoi™ GSEpTONETY o bl EXmpli: PR ppraxylens

freezes %"t Yegeak | 'p?tﬁfb' PR taxyIRy %ezé@%ft9-5'43 RN pQF@baﬂthy@hel fowezes at
R erature |imt generally tak E?f £ vl

-13° F. rﬁ!trlgﬁyr%@@ﬁ)ﬂﬁﬁﬁm%ﬁf@eéﬁstq{@ aPt fox%soé'h' i apixfuras of xylene

|somersbg8ﬁ§ﬁé"2u&8ﬁtta'ir? aHoQﬁ‘% f%é{?ﬁt tapéerm! 3 ?/l%rieh%bout 25 weight

recovery par axyl ene from a
percentbrfiim(y@me Andcﬁbq}élﬁﬁ)vw&iﬁihé percmr’tt m%"@?‘ﬁ'@f‘erret axyl ene or

dli'Lr Ftﬁ){'% 8% %#éerﬁcpat[i{ﬂ& ?Jaf é%ﬁer;fgl ﬁ thEé‘% HikeBNRylene streams

er nore, ture ow ei ther of
and thetdlepémaharfl;e&aungaaourus Qfdhper)dﬁm@ SpMelse iyesy maﬁmp%@ﬁudes are

generall?gg&ug\é‘@' gh iﬂrgerﬂ%fnwrﬁqfeeé ﬂ‘érlak fehd é ﬁ fraction by

or ma €con
crystalligdtRse | Hogaver, atH@rewseaado;asratlonde:inwatbhmeret_ure limit generally

taken 350%? gllelt{a)gﬂﬁlgg aaﬁé)gﬁgrig g) s e Phﬁg%ﬂghe/{ba?&&@ﬁg%él‘{_i’érlyaéutectic
temperatfeTBhat! prsvdrite tharcaapleté mecoveryudiealiithet ;mmexylenarirom a Cs

Wiile this constrains the once-through paraxyl ene
fractiony ecovery of the process, conventional paraxyl ene

P&ecﬁ%é!bhpmﬁ?ﬂlﬁﬁﬁ%ﬁﬁ%rtxﬁ%xyl‘éﬁe%wﬁﬁﬂbﬁylém hadhih comrpslwuiza with
a substantially pure % roduct

paraxyleng:.s tFéqrmelrmqrgnlf 5'9%5% bea-lowpglplae{yqﬂﬁggbmary eutectic
temperd%H%BJ %ewl 4 BeBond® %u.a }bHa%\élehich i8Xe8h Sn PardBylees wiN crystallize

use of centrifuges, centrifuge-I|ike devices -2
from theymboer. 1065 Soratials o @7 se0ans Soligrehase & génetally Viewed as

undesuréBI'e' Ssét)oglt-ﬂ}hsgalﬁ%é?ﬁrﬂ%r%’&egﬁé C&% agpicaly Ssparaitdd Cantas cold a
temperature as possnble but at a temperature warmer than the warmest binary
eutectic temperature. While this constrains the once-through paraxylene recovery of
the process, conventional paraxylene separation processes that use crystallization
produce a substantially pure paraxylene product.

Although such crystallization processes produce a paraxylene product with a

purity level in excess of 98 percent, the use of centrifuges, centrifuge-like devices,
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process due to their high capital costs and the high
mai nt enance costs inherent in high speed rotating
w@arra088rH addi tion, such devices are expensi VECT/OSIOY004121
install, operate, and maintain. They are also a
reliability problemsince even well- maintained
centrifuges are apt to shut down unexpectedly. As a
result, prior efforts have focused on devel opi ng
alternatives ‘to centrifugation to inprove the
and othé‘rcéi’iﬁ@fﬂ se a%ﬁﬂﬂ@éﬁ@e§ léaﬁtétﬁi B@dlﬁcam rcastmtcamé pueflcation
S. Patent S. 734,102 and Z‘ I SSu h t
process 'F’Mej Esm?'%h'gzh CaB'ﬁ%‘c‘FQﬁ% ango‘ihﬁdh'lg q"ﬁadpt?QBHF%tqogF? inherent in
high spégcp?&éﬁﬁ% fa’l'(js aﬁﬁ%&it&b"f?ssddhaaefn@é§tér@nekﬂ>érﬁ‘slm 1o MRly, install,

rts rocess and apparatus of Thijssen
operate,’ 20d majntahm uthey z@'eaatq%%d’ewll!% Prﬁﬁkﬁ“hgs'ﬁt’el guep well-

mamtam%?j cdrith i eﬁ‘{ %&gnéﬁa %ﬁé udih LRkx é\:t%‘c'ﬁ;pef‘@ Q%é@lt prior efforts

rec t he co and a washi'ng
have fodusgdi @h ndeuelomnm@adiemaetwdsdo qeln\érlfugatJm tbrimprove the economics

cou t  fl owt t he suspension, form ng a bed
of produicH’lgtﬂ.g)sE ﬁﬁiﬁ/ pt’gef;?qxrgggfagest ream from the suspension

U S Patantados.h4 g (]mantﬂ id, ‘!3’5 §8®f issivedf ol Thijssembetsal. disclose
to the.interior of

ot e honSi SR et S LSBT et moving

parts. TH proteséd éﬁéﬁﬁp?fa@msﬂ of Fhijs¥erod geeshdt78 hetilize andbssti column
to wash and res

having ajleastiane flisdube hayt %@gllt?gogggpﬁté%g‘ %@M@ﬁ’ o one end of

the coluﬂﬂ{ | 3RAa fWaSRiIAg TRl ity é?éddlijaéh@ rbfnhéaﬁﬁmnntlhezdmércurrent
I'd conprises nolten crystal product fromth

flow 1o i SERBPBRONATORDIgNa R i dbe selimah g A, fiiiata: siigam from the
suspens%ﬁ% ‘??ﬁﬁw‘eﬁ tﬂ?‘%héﬁ %Re filBes BRGhe ?ﬁ‘ﬂer tﬁlé@sqnto the interior of the

entr processes have di sadvant ages t hat
tubes, m@ bonceletdateldesusmmn ispyithdrawino fronTHbe pseryl end of the

column. %ar a%? ‘ﬂq'.nd i B“qumehséﬁefhc?ogésgﬁ& SRR WAIH Rl Miry the

I quli romso S at processing
concenttmuesmpermom ar Wiedrothe lprocess iismgiseol he ssfpaghigr ay suspension

stal s, derived froma nmelt, crystal

derived i3S o ol AR BiERETe F T [ B AR i crvstal
productﬂfdmmésﬁs;@@ﬁﬁenw thin the coI um dur i ng t he vvashl ng

rt process. eas . ‘

AliouePaineecBERES AR AR NEER drdutes A rdsseR 10 pnd 761

avoid cé’rﬁﬁ’fdgﬁr‘fg Gheb8§rebéshdd ladld @i@abﬁr\ﬂ@g@stthat savé timited their broad

her e requiring higher and higher pressures to
applicatign.y e the wash liquid into the colum. Eventually, a

THWp! %&&hdlm # Uhe T%t]ésehepé@m@%bnﬁmra’fébﬁ&/bﬁ/ separate

free2| ng wash |iquid essentiall %/ evi ce
liquids Famsselifiss at Preeessing tempPa@tdresHiar Wo etm@ tshRPint R siurry

crystalsatﬂéjrl\férdoﬁgﬁrsa rHeR %h?s?ﬁlﬂzét{bnt Bﬁ)c-'é@'sl Sﬁﬁ? |§%Te%ﬁh§e tI'\@ wd¥h liquid
of ation o

t he separ ar axyl ene rom Xxy
utilized nyongrtbe nrneeamﬁnraezaswaﬂwofth@ golrne diiina e W@§hﬂng part of the

proves 2 5 AL IATIEP HpSiatyod, e MRAN S, rqu s o erer
portion of itiee @il ftactiggrissteieeal thel solidsr Waereblyi reauirorg hlgher and higher
pressures to drive the wash liquid into the column. Eventually, a low enough
temperature will be reached wherein the freezing wash liquid essentially plugs the
device, causing failure and imminent shutdown of the apparatus and process
disclosed in the Thijssen patents. In the case of the separation of paraxylene from
xylene isomers, the application of this technology would preclude the manufacturer
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tenperatures so as to maxi m ze paraxyl ene recovery by
chal l enging the binary eutectic tenperatures

walemcnodsesl above. Yet anot her di sadvantage i s POEUS1008004121
use of a nolten solids wash liquid in the process
di sclosed in the Thijssen patents can contam nate the
filtrate with a liquid that.my not be easily or
i nexpensively separated fromthe filtrate. This can
result in a substantial |loss of solid product to the

from oﬂéhét'iﬁq']‘t fs CRARISHYSHGH Y proédyse ats écjgrbbsﬁe[yf elalv nesstdllization

dustry for alternative processes an
temperatupesrsot @seto froaxisdpar Baaxyiese §%¢9V&§yf%rﬁhai"809tﬂ’§ theybinary

robl ens noted above. |t has
emedwﬁ%&é%égurggoungﬂbﬁ t42)‘%'Ieltoer col um apparatuses in
Yetamtﬁendsadvahtagfets msmusemf@mqﬁ@rawf&wpshém@ in the

process gé%écl?staqrcg ﬁ{] m §$qu:;aq$é§5$éﬁ :g%ln %a? *S?tﬁéa ﬁ{ﬁéﬁ%‘ wih a liquid

that maye:ﬁtﬂrtgaf easity cametx@lenswelylgepmm frbm trm/ﬁlnraaqapa'm cgrsesult in

hat do eat arrier wall. It has also
aSUbStab‘E%HOP&? 8‘%“;1 ‘i”qi itPt ﬁ? fgffq firm apparatus conprising a
CbhbéqudntRn thepseisarstillaar geaatr hﬁedoh'e the fhetgntfomlalternative

cooperation w th_one anot he \Y; u sta
DTOCGSS%@l"anBWa@é?ﬁ% for §%I9?'i?&9" 'éfi?pg’ u‘QBEF’S édr%ss and
sowethésﬁéméﬁ\\é RReAdYoYeS occur in separ ate dovvnstream

vessels. It has al so been found that processes

Itgsanew] tpﬁgarhfoqrgbgnataﬁlﬁggrqqlwﬁnogpw@ %?%cordance with the
present mlﬁﬂtérﬂ 'cﬁpﬁﬁ l‘?g? GPMRREAtForle BRH & $&slLEty! Zatid Substantially

In a ion zone, by contacting at | east
Separatezd pwa bamemfwalhﬁrcs\ades substantial eppray ae Al sawRgs &e"eﬂts

over apﬁzﬂ‘ghus%%lthgfbb ol %%LF SaRMatdhrABr Wam scible fluid,

ces a relatively dry and pure
Itmamladso bEeBafnuoﬂ thabst filier QDIW“%@HP@%@WH(@“QI 3 filtration

zone ar\ga % a{%lﬁruéﬂ’eﬁﬁ%gﬁ i Oﬁttgrgﬁal d%)&)leeg (?r} ‘;vgm QQ\E}: %ﬁ(étﬂ%r provndes for

substanfzalngfaer@fy émrmpaaugasmgsm\&rfapnaratuses wher re:glurry operatlons

cont act gp{&w% | east asportl on of either substantially
occur inSGPAEA IREGAMYESSSIS solid-1iquid stream with an

t' e élsbtﬂ)@rf folred tl’ﬁaiqi‘roaessesgmr separmlr@ ableast\apbrtion of one

qui d rodyces a rel ati_vel ur.e
or moreubsiantialgPH o Rt Mom A sPIEEqAS 4l bt Hration zone,
by contﬁgﬂlrﬁ? a@aalageaf béﬂtdﬁﬁ?f nh@caMtvaJty\rwgtizdotg%ml%%nse;gs and/or the
additional refrigeratio
Solic- a0 Nt BALIB T SSIRIRTIYA UG 2 e FIGHUERE LSty dry
and pur€ gr&ﬁ‘u@t JtrdAPR o @Ubéﬁanﬁafly kbRd ceA népar at us
rising a filtration ~zone and a _substanti al |

fohes @ism begmfeungi gh ProgaRsas; 1ar RTTWRG RRT@feae from a solid-
liquid stﬁé‘at?ﬁt hl\Mdeer%‘Falg%%ﬁtehﬁ%erdrés Zign& Silt PR rS 2 aI:S)ﬁdontactlng

arr er wall. “Anot her aspect of this inventjon.is
at Ieastaa portiasy of eithen sgpgmlpmg S@@ﬁma@xy{gng or said solid-liquid stream

with an immiscible fluid, such as a gas, in lieu of a wash liquid, produces a relatively

dry and pure product stream comprising substantially solid paraxylene, which can be
further processed with little or no additional refrigeration costs.



substantially enclosed filtration zone and a reslurry
zone. The substantially enclosed filtration zone and
W@ 2000/108833 urry zone are separated by a barri erP@EIUB2007/004121
Anot her aspect of this inventionis a filter colum
apparatus conprising a filtration zone and a reslurry
zone. The filtration zone and said reslurry zone are
in substantial cooperation with one another. Another
aspect of this invention is a process for separating
at least a portion of one or nore substantially solid
conponents froma solid-liquid streamconprising said
substantially soﬁgmmpﬁbm_@._ﬁ.ﬁﬂ%ne or nore

b i - e 4
ORISR P bk e 550 REN S0, i Eaprisn a firation
zone and @ subdtantially ermmmm(esdmw a@onat 'Hrmﬁltraaopmoniecﬂnwﬁubﬁentiauy
antially

ubst i mm sci bl e
enclosec?r@arwgg&e&ggg@ﬁ&ag eﬁ@’é{s? B "be(\?rv%g%n of said
Asulssrasspedt] of thiguhvertiom s enfiltearoiahnl agsdratup commising a

substanily Se bR e b QU Bind b SRS ancioses

filtration fz%ﬁ%Vérrwsaia B8NS BshePaRIsER arteEBa ISAFIRF waung t he
tantially saolid conponents The ‘g‘pocess t

Aﬁpﬁt@’ ABPeEt B IS ANYEON dha filtemSOIWNAgARR2" s CopRIising a

fi ltratlonfz‘dnteeénd ArA Gy %n@' ohes ﬁﬁﬁsﬂi@)ﬂnidr% bAB $Hid resiurry zone are in
tantially solid conponents, and an area of |ower

substants@lm@qramrn yitboinedaretigbnents.  The filtration zone
AR & %&?W%éﬁa@énﬁcﬁ?g aPrecdéd ¥&" se@arﬁhﬁﬁ ea"t Ieast a portion

pressur Zone pressure zone.
of one caigpers substantially aglichcoowonents fraox eosqj@dhqw@csé@@m gpmprising

said s@gq?%ﬁ%wnﬂg%@fgm&@ﬂébnéngoréﬁ o%fe aorsunﬂré‘nté@'ﬁ%é/ntlaﬂx liquid

ma soll gui d stream
componeatd 3’bbsﬂranda$sabbmpsusbsctom¢hmjmgeat least agportiensif tbeesolld-liquid

b t ant i qQui. t : ' .
aeam, SY5FPY B i SPHEP Rl PEORE Sy BOARES s an
immiscstﬂé fmmumd ﬁasslaglat lsadti al portiont of said Gyubstddiallydiduid component

and at I%{H‘ Ségdg%f qul ggggsqlglggqma%fﬂ?{q%%elggrs{) ﬁlgg%ltfexu ratn<|3§'cr>rminga
filtrate. SHEStHBEESS | furthler QBbRhpEIREB O FsrAbvingr wgreﬁrmebeqarwua stream
space of thesB{statlaII sollds_gontalnln%]aq( FI
comprisisigy the nsebstantaliiy salid cRPTPRBEN(S oalle BEASsEM, takes place in a
fi ltrationcﬁﬁﬁélc%rﬂﬁrlﬁﬁbdaﬁﬂeéﬁaéhe Ofler, S0 Sréat dfhigheFotbscentration of
nponent. -5 WD 2007/108875 PCT/ US2007/ 004121

substanfialh Rald sepwenests, @ndsan area f jayven substantially sefi components.

The ﬂtr@ﬁm ﬁéﬁgfn%y bRoEdIApAsS @b i dnd! fikerS 8l HigleCOfs8LIE BEne, and
ed.” The process conprises contacting a

alower@tﬁsweuzqued stream conprising at |east one

2‘3’@@% %?@# Jf Pﬁé B REAL ?aa&fﬂ Eeaﬁicesgr\%r separating at

orrponen I mm scib
least af poitibn eafd adusubstantngum solishsrorapop@int ifiomn od - salidtiguid stream

comprshBE3hi b SHRTANT Sofh o] SETRETERLORE Wy i
componeoft aiTinen prpcesse dobgaiseshapplying aand maulstmfe Hasid for assisting
formation of a substantially solids containing packed bed, further defining bed void
space. The process further comprises passing at least a portion of the substantially
liquid comiponent through the bed void space of the substantially solids containing
packed bed, thus leaving an enriched product stream comprising said at least one
substantially solid component.



defines a bed void space. The process further
conprises passing at least a portion of said at |east
wor@74083% antially |iquid conponent through saPdI/bsmo7/004121
voi d space of substantially solids containing packed
bed. Another aspect of this invention is a process for
separating at |east a portion of substantially solid
par axyl ene froma solid-liquid stream conprising said
substantially solid paraxylene and a substantially
Ahbfiiérd a8pBEBIAFC thist {rﬁ/@ﬁ‘tloﬁh‘ﬁs |/ Qt“aﬁ‘ﬁsuﬁOﬁWde%Sfor forming a
contacting an immscible fluid with one or both of
substantialiydselids ¢ontajning paekashiedor The |pé%QSSa096\mS§ﬁ gntacting a
solid- lquﬁ@r ?rgé%%gﬁﬁrlsﬂ{ei& ﬁé%lsi gnQ uﬁ%ﬁrﬁmg s t anéi at least

r co tion of sal
one substmﬁ;naﬂmtlnqalid y.ornpcquem a\nﬂnnanummlssml%ﬂmd ang directings ot least a

porion G4 88505 L AR oL LB BHlyBlghSAbasdtne e

to form %@hﬁfs&btstérltia}iylsdlltIBdcmtaMtﬁg qﬂaekedelami amhesgindsaid bed further
i nm scible flui t hus | eavi,ng an enri ched oduyct .
defines 3 hecHPBTRRTS] HheSHPEPsS UL ATaPTSP < Barsiho 1 16ast a portion
of said MAlesY loeféEsuHéteﬁusw Il@h'iddcd?‘hpdﬂéht tHroagm daid hesl woidi sphce of
with a flush  feed gurther processed to produce a

SUbSta"WN $Qlids contpiing Qﬁ% @dct. The process occurs in a

Ahbkﬁéraééﬁ&bt@ﬁﬁlsqg(}@ﬁﬂuﬁi i&a%robé%lfopﬁ@pérbhh?rat I@éibt a portion
area I gher concentration of substanti al

of subséamtaadm es@ld afagyienpedram PoidHi C!ﬂ%%nﬁ’ﬁ?%rf"?ﬁ‘p”s'“g said
substanﬁé‘l@ﬁtﬁ@m' 'rerﬁ@rlxé daritfrei"@(]tﬁ%tla-me lilidt ra?éﬂn@ﬂcéoétﬁaam The

onprise at | east one | ter, ghe
processmopsprises con@cting @ndmroiseible fuikwits ofher bgth ef said solid- liquid

stream, &S5 1<t OF &qrpct)#eof% élﬁfst?ﬁt%"yes%hcﬂ%@r&ﬁeﬁe The Rrocess

Cross-sect Vi ew 0 ter co ar at us
further enmpube$ grassing at deastos @bnt!eal of sqidz @hbstaptlgw éIQEld aromatics

stream, & a$taf’e9§t %Ir [?(?ﬁlgﬁe éoag{f éﬁp’yeogHﬁﬁ le)'tgé%@? ﬁ?t?éréagtm)ne filter and

forming Za)rfﬁtraié Goheprising satd ssubsttaamﬂaﬂys tiquidoasdmaticsy stfeasn and said

col unnm i n .subst anti al eration ith .. .
immiscilpfBic.” WD 2BV 0 MU Sba 157eM ofppgsing  said
substantiatiyls 6P peta e S Thisesririahieal prodesst sfreanﬂsae*sluuped wnth a flush

procedure foreaI fil tﬁr col umm $nd fil %ﬁ‘atl on
feed and{urben PERFRSSSH HPOALCE o PLERCT bR &’process
occurs HESE FiRtdtih Horleh@ohipridihd oat Tease e cmterorarofarbal fofr higher
colums in the Ig}hesent i nvention, as desc @bed in

concentgatiof) of subgiantiallselid pargry|eney PHCRAR gke] g gfﬂrcﬂwgegiratuon of
substanhsfi&?fsoﬂaep%hﬂeﬁﬁt | hbYilgatibs zoneRRIEkof EdiipAse at least one

id Stream conprising the substantially solid
filter, a wghﬁbneeﬁsurarz@nst ang adpwWenprasByegaCal ly | | qU| d
corrponent As used herein, the reci tatl ons of

"substantially solid corrponent and "substantially

| i qui d conponeBrief Besctiptien of thexDsawings

Figure 1 depicts a cross-sectional view of a filter column apparatus with a

substantially enclosed reslurry zone.

Figure 2 depicts a cross-sectional view of a filter column apparatus with a
substantially enclosed filtration zone. '

Figure 3 depicts a cross-sectional view of a filter column in substantial cooperation
with a chute.



| east one substantially solid conponent or at | east
one substantially liquid conponent, or simlarly, one
worooTnoss7subst antial ly solid conponents, or onPCDUSI00T/€04121
substantially liquid conponents. Preferably, this
i nvention provides for the application of filter
columms at the internedi ate steps of such solid-liquid
separation processes to assist in the efficient and
effective recovery of purified paraxylene. The
Figures 32L4 @ek)icﬂléi Erotst &afonarHelof Aistart-lipepidceduts for a filter column
generally a mxture of a substantial solid
and fl|traitﬂfp@|'@@ﬁﬁsahé0§0'§iﬂ5§?awth e ?JtHPaUPMeBé‘h‘ﬂronent
Suitable solid- liquid streans conprise between from
about 0.5 wei ght percent to about 65 wei ght percent
of a subst antDeldilgd f2gdciiption 35 entiom about 5
t .
Tﬁﬁb%ba\??%ﬁ %ri’tﬂlt%f’ c@ﬁ%ﬁs @Iﬁgﬁﬁﬁbggl&t lﬁgrééﬁé‘ﬁ Ege ng‘ff\',bed in more
detail béletweszm behmﬁd ikOpvme@IStas ﬂers:warateoa'atﬂaﬂt & sebsgfantially solid

ent of ubstantially sol. n
comporigt e < peft Ttk e e B UpaR g Ao AR aRlbE SR Shmponent
and at Iéagﬁ ?héis’iﬂils:téﬁt’f éﬂlyslgdw@ c@ﬁi‘ﬂlﬁi@iﬁt A EL%@dCIﬁméim Stﬁﬁe recitations of
substantj a sol i ax ona
"substagiRI S EPTPont Prb LAy i SPTRsel] Bl refer to at
least oABDWbStAHtall9! B8y tenponeht 2y | ndeast hytdesatsstantiaind liquid
ot her hydrocarbons such as arafflns napht henes,

compongah Qmimilgry, eBe REfaore. s%ﬂnf@'w? il Wfalepaeatsn O PNGQr more
substanﬁ%ﬁ)‘/’ E(S%'?Hr 'c%?n @ﬁéﬁ‘@ en PPéi’éFatﬁ? ViRi<O hvBRtiGS nbrd\ﬁdes for the

percent of a substantially |iq

id
applicatisanpbfisen colummeeehtimamnn@lw@i giepspefr sush SP'dfi-él%'Qt seggaration
process\g,@ (}8 s sRE i ﬂfge ; g[ﬁléht t@ﬁ&‘fﬁlg%wv%ﬂy%’l" 6‘1]9%@%5}%58 lene.

nor e bet ween about erce
Ttrm abbdrmqalﬁ \gdvieginn lmdumtthlsf inventibBst tangeaerq}lyl aqmndure of a

substar@r %gy%@ d ce ﬁ‘l’: el c?r?tr ?rﬁﬁ;ta: ‘Eéé(t?é@ I{dtﬁ?tdo‘?ﬂp@r‘i&’fteséﬁﬁable solid-
liquid sﬂn@mmnﬁo&npnsemeangéa fm <abblmbﬂy$ mghtepegdemrha about Hvdweight

percent%tgrrgrgHgQégxhg ar bﬁglﬁ:gmsp%%h Sfét%@ﬁ%%ggvelgﬁhté‘rceﬁ? to about 60
weight B@ﬂ&é@%ﬁﬁ/ SdstdmtiallyPe6hic lovhyonettt| iathd hmredpﬁatfém between

about 1 rwefohl, PRrEtola LMD BPIG) PR BF 2 peReatly solid

compoﬁdﬁtcfbrplbééﬂcfésm@nt aFdr QfomatRs otgstalezy Qﬁ@cesses such a
Streans _from whi ch paraxylene is recovered are

substangially v 8glid f FoRPOReRt yoften  EPRIPRSAY SrBEkdialY 1 aawa pAraxylene.

Optlona‘Wth%etsh%FéHﬁaﬁI?f EORS | @p RSl may TRMABris© SrAhI| é‘r%ounts of
| ene 1 nclu pyronS|s gasol i'ne, conventi onal
orthoxy@mw anetaxylens; cﬂsbylbfeame NG PHrrchydrogatb s sush iasnagraffins,

naphthér{)é%an@ﬁiﬂn@t 'aﬂgl Riset %uchna %ﬂ& fffuid Bfream may also comprise

ove-nenti oned streans y ene | soners are
between aiouh B5,weight percaitito aout BErveight pereeni afizoaybstantally liquid

| S.a | () | a
comporlehy B¥kic SRACHE §efnt BAknE I AT Y Wefgh“Béroont of o
substantialig eliquidt componenparady are peeferabipebetivean eabcyy #Beweight
percentpgo aeb et 8& S\}eq }lwtb%g%c?en o’rS sutbg?ént}ar?l?/ ﬁguid component. For

aromatics crystallization processes, the substantially liquid component often

comprises paraxylene, metaxylene, orthoxylene, ethylbenzene, and other
hydrocarbons, such as paraffins, naphthenes, benzene, and toluene.



fraction derived by distillation fromreformate

typically conprises fromabout 10 to about 20 wei ght
w@ercams7et hyl benzene, and nore typically fronPebost02/04121

to about 18 wei ght percent ethyl benzene. Furthernore,

the presence of other conpounds such as benzene,

tol uene, and ot her hydrocarbons such as paraffins and

napht henes al so | ower the paraxyl ene concentration.

The C8 fraction of pyrolysis gasoline typically

PSR riesahﬁsllcﬁ}l’cﬁ @tr%%n?é’mﬂﬂﬁze%ointﬁ h%r}tﬁg éﬁ‘?éé?ﬂb][n' or are the

perce zene ereas raction o
direct o:cmwmutlmndUCt oruwmodusqopﬁppraqaasamwhlqmprmc‘fq: contain, or

recover ggﬁy Seseﬁﬂ'legmq ﬁgﬁgwﬁ%ﬁjgs bo%eéhe }éﬁée%%&gpe({ %‘Fé“often derived
from cammmltéfdﬁnmgi rtrbeeem Ifolnd Uim chaty |;imtoleumofreﬁmmes Other

ene .i soners uges the. r. | ene cont ent of
streams  KpSBiRg cBRrevlsnEs OHHGSPUISBAS 1P Tnen, oy vt Bl fpluene
dispropof§érdtitn Hradass, %ﬁa,cw\khtnbﬁémmeﬂkmﬁ@ﬂ prydedts.
streans typlcally conprising about 15 to about 20

Inveiagiyt o tirec abbveanentjoreett strébose tbe nodeme nsombes are generally

veer i BRI rAE MR 1y TR LD cbout s

metaxyl@m}candiraﬁo&nzs%mthosdyreems Tihé Home legilibeiuyn | comeentration of

o, N SRIEATSY ok B Bioa aE OB s gt e
fraction ﬂéh%&’ lsn@istillatign E&@nh reforaaté hapicalp WordSrises from about 10 to

t ar ax and nore ically | ess th
about 20 et RS RNV DENEZENE. BaY GECNBICaLY STt 5 to about 18

weight preeééﬁtl etRybeRkERE! MaHB P8 CtHEOPRARINCAL dfodthel CBhAJdURIs such
the aforenentioned streans) arise from sources

as benzentalueng, SpAGIET RYJRGEEPTSSUdbRE Perailing GTGdiAPhihenes also
lower thé ééi%?ﬁ@hé'é&iﬁ?e‘n%n()ﬁ-r[)ﬂe égelfr%%bﬁ Q)f%%ﬂy%ﬁé @Bsohne typically

sel ective transal ation, as describ
comprisggagrmugl aspalygr, mﬁ: ahaut )68 weight merwt ethylbwzm whereas

the Cs fﬁlg@{{‘?%g\‘wm%ﬂaﬂgtolﬁneahls ?org@bghon t%‘cai'lggcompnses only

ntra-stage
about 2 tceaboetrzmmlgmecweentaetffydbﬁrttane tlhéutwcbm@tloylbenzene and other

compoufb S S, oo iVRA0UABEIE FTISHG BilRs rges the

ages o age crystallizalTl o processes.
paraxyleser eamlenwdﬂtheebastmaﬂngs tm gselow [ abphteﬁ@ to about 25 weight

percent §RIEGHSE With edforRatd FikEE KiBReDBrES HeEl SERETising, about
15 to abbylbQodmagbbpptcm/paraxylahéj ZRigsensipesimsyhapde premreeessed to

selectivaly Fapore mobsiEre o ginhdden whhhpul iskesre e paraxyléne

concentl@t“ﬂﬁt amnuéatsln@@n@s Wit gelatively RAGST phrayléms lapicedifations as
xyl ene cr¥st allization Broce

descr'be&eﬂ%?‘éﬁvgﬁﬁe'?iﬁrﬁq@en%% ¢HiEAN 28PvLRA é’é%‘gﬁbﬁer%?m paraxylene,

typ.cauyflés?&fnaﬁnabd;&vw QEdiGRNpefRAt pafdydéne | Addhhae typRalY %ss than
Some crystallization processes nmay al so conpri se

about 25 wgighf PeEeant@Rsaxy@BR: crystal | ization processes may

Sl BA S 5o EBL G PalFaRe SRSttt Hiagie o the
aforemehtiphed | bweém@padséval‘l’on’ve%@c@s including streams produced by
selective toluene disproportionation (STDP), selective alkylation, selective
transalkylation, as described in U.S. Patent No. 4,097,543 and U.S. Patent No.
4,117,026, and in W.W. Kaeding, et al., J. Catal.,, 67, 159 (1981), or intra-stage
products of paraxylene recovery processes as found in the second or subsequent
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with refrigerated jackets through which a vapori zing
refrigerant passes. Crystallization processes tend to
wheoomness7sui t abl e for use with the present i nvROIL/US2007/004121

because they separate and purify through the

production of solids. An exanple of a nol ecul ar sieve

adsorption process would be "Parex." "Parex" is a

commonl y applied nol ecul ar sieve adsorption process,

as described in D. P. Thornton, Hydrocarbon Proc. 49
stages df]r%m-sﬁgelﬁkﬁystbﬁ&aﬁéﬁ probesded. s Otheospoamserith h@l@ﬁwaly higher

r ef er énce process is based on the princip

paraxylaste SoneemirAlinn 81PCEEIUAE they parpivielie-PArieihed |S#f&émj Bréduced in
the selé’%ﬁl%e a%&lr&}’dmgzdﬂé(%? Qe%bﬂa éelsbl%tl%ﬂﬁﬂﬂl%mzatﬁhe paraxylene

sorbent Ts roma zeolite, and separation
processt sutimagdkat dessaibed o). SnmitatenidNes @ﬁgﬂe@ inaffinity
to the adsorbent. Paraxyl ene ha ﬁ stron

Paraxyleng reepvyaty pre ake gﬁ%n gsg o1y Bryg?aifz&{pna 1 §elective

adsorptléﬂs%é’&%loé@ s gy, t Paraxiishe pé@%&ﬂﬁ&ﬁm@ﬁﬁﬂbé&@ees generally
iquid streans conprising substantiall

compnspaaaxgﬂogmnzatlnns Sﬁﬁt\mn AofraphieNatingy sesfiophand’ a C'”Ysta"'zat'on
section. a%hgg(%r&%llﬁgtl hlgrBEesS&d Wil alko & tp'ngéeéh‘!l‘?i?'d&tlons Such

sSuc esses to assist In the efficient and
crystalhzétfcarctpme%msomy in¢lugdleponief pedmpie aXystalizaippdstages which

generallg ?Mn 3ar S %?{?‘ﬁﬁfer @""{%?.}% W@E%ﬁ: sggafdf& Wall vessels

with refrigerateg z;aoleetsRZthrowgh Fiwgice 1a f\/lalppélzmgol (gfrige@Ent passes.

CrysanE 308 G5 1 A SR04 Y Bt veron
because flesy sevhrhbland pairify threugh dhe prodwdionasf Smlds -

substantially tubular or substantially cylindrical in
aq;@mMiBt Af 2 thelesulpst sievPaPASOTREPNORIQEESSt YorlD beyt"Parex.”

“Parex” it rec mﬂﬁ]kfﬁwlwaltp?ﬁé?trﬁgl%cﬁ% $i& @%@%oiﬁilo%np@é'e% as described in

east one filter tube havi ng a
D. P. Thomtpo HydrocadoraRioa, b@t(ﬂambet Dboﬂ\51{1‘55 ,A@mglg@_juncorporated
her

herein by reg'far?rbggte Thf?gbéo%%'tsg :ié bse % ltﬁ?e énht‘%% og E@hﬁgﬁ&&?@ Selective

adsorption tier tHeubiguidSphask \mmﬁmmglmas beos) Uszsmlw catstzbent. The

Th tu 105 t
adsorberf} 1§ Bag 192 gPaliany fis' SrprRiBR (Rahniabells' Bagion smai
differenéés fin |dfﬁ|ﬁ|t)£tl'l thi@ ati@drbetite H'aﬂmlemlHaslw\& stsoadiest affinity to the

t bst tial imt t
adsorb ener glPrﬂ q!ﬂ\'%ﬁﬁjsﬁ%ﬁﬁﬁ?gol Iaocg{ gél imnsiydeof ial ter
f
FI g b R —

substantnangrscvlml Ipama/leﬂ'éwetl’bstmwampm tprovides 7fasf thiei applicatigye of filter

com 6 SRSl S BPELAAR 5 Fhoch, Y liien o

effectlvé)oettcwerpmftalmmfib@l?parﬁaxylwefmlbdecttube 105 havi ng an

opening 107a at a term nal end. _Such an openi ng ¥ .
Figdrg dedepicts BeCliggssasdional yieyetof A iflter Folymi Qppara us with a

substerfETRYEsecoet LT 24| ipkighd {08 ol 10 compries
substantially hollow cavity- 102 having a substantlally closed end 103 and a
substantially open end 104. The filter column 101 can be substantially tubular or
substantially cylindrical in shape. Within the substantially hollow cavity 102, at least
one filter tube 105 extends in an axial direction, with at least one filter tube 105
having a top portion 106 and a bottom portion 107. As used herein, the recitations of

“filter tube” shall refer to at least one filter tube. The top portion 106 of filter tube 105
-0-



thereof. The filter tube 105 conprises at |east one
filter 109, attached, integrated, or otherw se
wa@pdorsess7i o the filter tube 105, form ng a conPED/USINT/004121

for flow of substantially |iquid conponent or an
immscible fluid, either individually or in
conbi nations thereof, between the interior of the
substantially hollow cavity 102 and the interior of
filter tube 105. Optionally, the filter 109 may be

is closedattached integrated, or otherwise affixed to barri er

: wall 110 and/or inner wall 108. As used herein,

Theefilit¢ratubentO5His géndrauy situagrd|in substantiah PEIXimityde a@ﬁgner wall
108 msnc{g qflfrlieélr nolg bpt | g ﬁp?%ﬁlprﬁ%u&db% Ené I§' Qﬁjated in

e area surroun q
substanti¥l pFoAmigf tof alﬁanet wiadl 1105 \Mlelsbrlstajso :chatedan@ﬁerf tgﬁé}olumn
ncentration

bst
o P s e B U SOV B e 11
and sandain%%r JRSCHDBeThabGcA PUitibh OFoT opffites tulee (105 ghdends through

e ity s o Db 1 o 08 g o
bottom ;}cﬂhé QF deafd u'E@rStub@mc% ﬁavwfg iaﬁm{fermﬁmqenrhrata termdihal end.

substanti a solid conponent (I t,
Such ancwmngrraavmowdﬁé’pr the papRAgE R SHbs{ataly ligyid, pagiponent, or

an |mm§sgt°tﬁ§ %ﬁe@b?&rﬁ%dc’ﬁel’é’éﬁr? RitR&F UhAiid gr oPTiS 8ofbinations

areas generally at, near, or in
thereof. STl’msfluelt fuldle 1(@5 ogmprisgstad iqzasttcme fiter 1(()_,9 Q;Eﬁqr@,qamt?grated or

Othel'WISfo%ff' 6%@ o, tﬁé fflt@F ﬁ]%?ef B! {ftiR %@(bnﬁ?\r‘ié/ctfo% for il of Slwsstantially

Ion zon l'tration zone of
liquid cohfpenentiordimientisicible fﬂlbﬂhmﬂf individegally ogin p@nﬁ@}q@qqqxsatgereof

adi .
petweert i it LT 18 R AU Rk MO 154 rteing erir of fter
tube 105)ercmminam§/ tHeefiltarbraGntayatbé yattached m@t@nortqtaﬂwﬁe affixed

conce t “ ,
to ba"'%'o‘{"?“i 15%3&’(9’&'“”9%?”% c@#c th FEQ%%BP? eﬁgnﬁte?g tYons of “filter
shall refBftdTBARMSEINEYIltaRY Neans suitable to denonstrate a

oo S aed e g S 08 e Al g e
surroun&#‘@ or 319(3}6@ SPATdriBB8 ADsREd4drban @ddd 21 higher concentration of

tantially solid conponent in the are [3 hi thi
the substantialt selid eameenent(tighat %ﬁqeatﬁ}'ons%ﬂf}% 8 ﬁf&?ﬁ&% Y this area
also de{cﬁﬁ)e@ear‘ﬁﬁ['e%{ ?? H@ﬁ goc%?%ﬁé'(h@ﬁe? brey®irg YonpRr TRstared within or

subs onent in th solid-|jgu
inside oﬁlﬁﬂeaﬂ”ﬂet DE@P@G“& the aEeaniliner Ingide of Shwﬁ ilgg d&ﬁcnbes

an are i WP *’nﬂjahéfnSBL fi’\ecoéwgﬁﬁﬁall)ﬁ-'ébﬁw gompgdrent (lower

rat| on e substantially solid conponent in
concenﬂrda'eomrme)f | Altemnativelye thisatdrea a ﬂ%c'é!‘a%%t%t‘?r&?l pf lower

t
pressur@edl%\ﬁ?r pg%?sgjzgtzog%gt Eﬁhgse%g an%‘?%r% iy gﬁ%éo}g d(r)':]lgnsubstantlal
proximiiytoafiltér 109} er aptitwalbwat, firesn ohén fSIUbS'@n‘llab @rqmmntgtto filter tube
105 de%cgﬁ)e[)% fi 5{%{ hat | vel y’gngilltgeiﬁ%}egoné B ik 'etrﬁt%dlﬁ’\'énf subseluently

er pressure
referrechtoglh@rlélrﬁ)bgme zone) and an area of |lower pressure (a
I

Tr?g\%rrea of higher concentration of the substantially solid component has a

greater weight percent of the substantially solid component than the area of lower
concentration of the substantially solid component. This concentration differential
can be measured by any means suitable to demonstrate a concentration gradient
across filter 109 in the filtration zone FZ1. For example, the concentration of the
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pressure zone), wherein said areas are separated by
filter 109. The area of higher pressure is at a
whe@haossps essure than the area of | ower pressuP€r/Us2ud7/004121

this pressure differential can be neasured by any

means suitable to denonstrate a pressure gradient

across filter 109 in the filtration zone FZ1. For

exanpl e, the pressure level in the area of higher
pressure can be determ ned by nmeasuring the pressure

substanﬁéll&f&ﬁld E&ipdnkhlid ﬂweséfe%am Highee tedcénmtratidrnef thecsulsdtantially
her pressure, and the gressure | evel of

solid copnponsmr caRe deudeteraNned Bt BEASHERD bV‘%é”é@QPFnge'Fﬁ'gt of the
substanﬁélﬁ%%ﬁl K rprPﬁentSHpstﬁémédh@Lﬂdﬁlcﬁ | Stk in CRraR8ENhto the area of

trate wthdrawn fromthe filter colum -
higher totcemtdalion oodl tye Subs@stiallbwselid mcorwonesd of LikgyMse,

concentf tlo rs](g'; t%&bgi.{ Q%@% ﬁﬂ;/scﬁ d J:cﬂ'ﬁ’p oREESHUNE- aréB 6 IoWBE cBhQéY\tratlon

mponent portion of
of the smbbtamﬂalllyqsolnﬂ sbrrwm\enhroanghefdeteemnﬁdgby rideasuring she welght

percent BICRRUHAHUEE L) BEOUSEE, HIB B Slbicm e ter

column &t 114r 1009. Fllter col um 101 further conprlses a

substan ially curv on_ of er

ARFRIGR A R, B RTeNaR e 2o BB it py on area of
higher ptebson (@Wlélyerlg?esls&re @&ﬁ@;%ﬁhd S cdreaudis loavdri prielsgure (a lower

curved section IS |cted as $ ﬁ%ﬂ j"iwthe f higher
pressure (zgsey Wwhareinsaid atf arfm SeRAtaty aﬁl)’ " LQ/S; Pt§fep hahe
pressuré h.Tera@ a ﬁl?ﬁ'é?fp%ﬁ&r!é tﬁbn'tﬁéséreﬁn@f lowelr igtess$ e @inatth(s’imessure

direct a solid-liquid streaminto

dlfferentgalbgararhe gmegsmﬁq & a@é\mp?nq@yltaqu tt%rd%p[]ﬁtﬁatfof pressure
gradlenf %{:Fg{%@rfllt:éﬁ?dﬁgpresﬂtéiloh S3nk 2. 'Famé@h%lé fHe'pbssure level

to direct an inmscible fluid into the
in the asedbsf higherl pressute oan heviletermired By dneastringnihaprgssure of the

solid- hqgg,:%tg%%rﬁt&%cq% rtxtﬁ tﬁgleﬁg & of h&h%wﬁ 8Qirbabhy ﬂllé Br%éjsure level of

e SO stream or
the aredl @fnlos'\terv\pltéssuratcdrehetdetepnmed)bydmeasum éhelmeIS§Ufe of the

substar\tlﬁ,hy gl(gu V' ¢ %q::ollgezr?t J::orbpf #1915 a@ ?ilea%\agidrﬂﬁ\késfrﬁfﬁl }fle tFhér column
101. Aﬂi@ﬁﬁﬂieﬂ Gfuusslcﬂbva faan thechmte ofii Higlo geessurer tmrihe - area of low
et 05 LI ST SRR G e AR soie
liquid st@é@n&n&mu@@&”u@ﬁh Ogﬁ&dm;btéé aan‘esﬂuts olffel'ér)tlallbleaueen the area of
imm scible fluid nﬁ@‘(a so be a g qbeo btﬁtlally
higher RrRSBNISLARS Hhe Prea Gh LR SRS AP e MnERE of sxi d
Fﬁﬁér‘ dolurii £ 1 %ftﬁé”bohfpri@elslQtﬁuﬂ)stédﬁ%lllymrséd Hdeztion of inner
urd 1s also substantially insol

wal 108 bsaugh whiely the qren eprptieRt e ‘Shearel ')ﬂeh‘%"&t{?’ gavity 102 is
exposeét ' 88th élﬂéf%ﬂﬂlyf etirvegl é’édﬂtfﬁ lé gdapicted HaSEOBRNtAt or near the

eparation o he imm scible fluid fromthe filtrate
closed ejpd 119301 the Suttﬁtanﬁ'ﬁHYsm“@MeCW'tM #02wtherg ioprerably at least one
solid- |Iqi§lliﬂjg{r8£g’f 411?% 14 4 o glre%c’ef scﬁkﬁﬁ%&é stredm ift6 ks 's\{lSjsﬁéntlbW hollow

e prov any tenperature
cavity 19@i. tlﬁ»ﬁbecbtumxs é@arfat’thag mayecfzmbssam legstpre; igunigeible fluid inlet

fline 11#3 E)o r%c S frrgﬁ%cg&% fgﬁﬁlij ﬁﬁ{)?ﬁ% Isgbgﬁén%lg‘ ﬂéll&\?eragfqb

Such an lmmlsc:ble fiuid is used to displace the substantially Ilqmd component
from the solid-liquid stream, or to form a blanket within at least a portion of
substantially hollow cavity 102. For Figures 1-3, inclusively, the immiscible fluid is
preferably a gas. Non-limiting examples of such a gas include nitrogen, carbon
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immscible fluid is at a tenperature | ower than the
tenperature of the solid-liquid stream The |ower
w0 esoparossture of the imm scible fluid can be utPCT/EEIOT/G04121
further crystallize at |east a portion of the
substantially Iiquid conponent or maintain the
substantially solid conmponent in the solid-liquid
stream thus providing for inproved solids recovery.
Alternatively, the imm scible fluid can be provided at
LHTRES t kenbRMA c%urﬁ@or@fn'{e'ﬂfiane ethane,
dioxice, %Ot%%%%%%%l d st rﬁ#ﬁTﬁE%gﬁerbt errggerat ure t he
natural igasi oci gieent.| prtlQéﬂﬁi"be thei imevseible flgid IMayt élsph:?e a liquid

r @si n
substan glgp r"i'%1 e'eéﬁbi'?aﬁ‘u a %ﬂg QHIC}’ O%C%Eﬁr}?Hh%?tggﬁgQQ% tsolid-liquid
stream. r elfaanlioqgjd, ethel n’h&‘nsqnbledﬂutd ssralam subpiantinlly 'ﬂﬁ@'Ub'e in the

sunsian S0 ol LS, RTBARERLie opL ABURR B o

subsequishtt Separbtiomesfattius enwhistite sfulid dfrbimgdhe fitratam Optionally, the
er . to rac |ce t he rocF s ,under substantially

'mm'SC“P'@% alga g 2 SRS ERI TAdi 1y, if the imiscible

FUr Wigufes a-8asndnsivelye thenpumisaiblegfisidi sanmbkl provided at any

npared to, the anmount f th ubst ially solid
temperaigineHanblc fa SRBBGIINGI NG st g, bolfarent fram the

substanﬂéll} QSIlddebﬁ\?bWeﬁt filowh & pémbalaatsoremquuu istielay. arl:!reféiably, the
he amount of ener g%{l ntroduced to the device

'mmlsmglgsﬂwg isj plsp dermperahireaowar Hbagnthe E%gpgqaégreap?){he solid-liquid
stream. suﬁ% IR kdvipbrRLRS OTBthe CRRAISCIKIBSThAY Ssarm BY dElizédNGEfurther

gas tenperatures. Filter columm 101 may further
Cwstalllmrﬁtrleset at portiant obte substantially rlisgid somranenitedigmajntgin the

substanlh%ﬁ)? § u@c{ll oﬁt&'ﬂe lith %é%oﬂﬁ ”&QI E'SEH’ tlligg ﬂr@vi@krﬁ‘fcrﬁﬂ'}bmved

tanti
solids recoyanyentAliepoaticely, nthmembsb@tﬂt@ﬁl If-}ﬁ"h@lel @W"dﬁ@ﬁit@t a higher

temper%tglb magutgsg tgp@e aﬁ‘ggﬁgh‘% I%F} Q% ?qﬁﬂ?’sﬁ@émo rTthé HEHEr temperature

er co
of the iraltddibietfiuithsan beputlizeldyto fabilitete dbé rémdaha@resaﬂqahssxéstantlally

s GBSO B D Sy o oty Yehining
enriche@OBRSd st S sBeanD compaAsing ﬂ@@?éﬂﬂﬁ&ﬁﬁaﬂCﬁdﬂ&Z&ﬂﬂhﬁGm Yet

e A e SbedutS R st Sl Gl pomo as the

temperét'u?é“&f ‘ﬂ%"’%&li@nﬁ% @Bfre&NGn aoiddrt tat graptios uthed piucesfsgj under
rocess . eithe thi s jny

substantig e oA AN GOPHORRA RIS i Nuflisoag and the

almountaofcgi-’a%I i"s' SrHgie coh‘lbafréé 16 WS aploR FtAE IMSWMWS‘UH& component
Ysta s froma solid- liquid of mxe

in the FOIGHGLEL GliREea] (PORRIIGe ST NeA BHRIEFEE T4 [ioq relatively
wrelevaf‘npeag e arh8URILFL @hel@Y Snfr88LIEEd YiZ AR8. dBdike Y the gas is

I'ched product stream conprising the substantially
lnsrgnlfcaht and élngmémpergt@apbsalp@antlﬁlharﬁ?tmrm@twd'tﬂqu%a wide

FZ1, into the reslurry zone, RZ1. At
range Off ét%@lp%ijatéf%% enri ched product stream conpri sing

rfmer salbstran®1 ahay furtihéticooprisaatieast ane line te @inrﬁepba flush feed
rel ative g
113 ot hAL kel Wl FRvit 107 36RaP AP Bbstructions such s

packed, substantially solid component lodged in the substantially hollow cavity 102.
Such a flush feed can be any gas or liquid capable of clearing the filter column of
obstructions. Typically, the flush feed may comprise an inert gas, including, but not
limited to, nitrogen or carbon dioxide. Alternatively, the flush feed comprises air or
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stream conprising the substantially solid conponent is
reslurried with flush feed 113. The slurry m xture of
wo basghodseed 113 and the enriched product streaP€T/US2007/004121

conprising the substantially solid conponent in

reslurry zone RZ1 may optionally be agitated. The

reslurry zone RZ1 preferably has a liquid | evel, as

depicted in Figure 1, to prevent and seal against the

escape of inmmscible fluid out of the reslurry zone
hydroger®l Onét stdrnatieélyl deatiushr R dikd, cwnpnbetmﬂ'eastsaspcmlon of the

m xture of flush feed 113 and the enr hed
substantigily clighid oBNPSNBHL CRMRITTRY A filtpley pg Y e SﬁBBﬂe process

either achb‘?dfn%S dthig FRBALIEE lor FRaYN fAIOReENESHAT sSIRI- eraratlon device,
ing neans to assist with the reslurr

such as mceatréusleprlmtm case nSRRAPENG | RRIAKHENS L%¥§téllﬁ r&lmf solid-
liquid of ﬁ-ﬁ égéj xgl%ﬁggnﬁ{étﬂqglﬂ fodd Hreferl ﬂﬂcc%r%ﬁrlsg%'é?aﬂlé;lbs

darcel 'in eu of the
Withiro the rfiiee dcalamo 168 layegesturty zone, R e AN gﬂrlpaggtproduct

L, f t
stream (E(Hggltlglbg&h nwg%glﬂéb‘(‘ I%gﬂd p&ﬂqﬁ%?ﬁtt [FE g@é&ergf@ﬁ L@'a{z}g}n directed
from theRdtration epaeafFzd, Mtoatheuﬁeélwryemmey, RZgh Atethisepaintr thesenriched

poduck ey Sl LS HERly SIS ARSRLACR Vi forp of -

relatively @PRtake GWhéie utiiging(# glasebavmnntibaibleafleidc a'phbl&nmrhed product

aroam bR Pei S PSR L St o fee 113

The slurPP ¥R O Bush $688110@and th& eAREhEd pyodit ti@ana comprising the
purified, paraxylene product. Such a

substanfialhsglicsRermpongnt in Eeriiy SeR1 dneY %‘80?"39@%%?'&}#?" The
reslurry %gh%eﬁh Jﬂ@?&émﬁﬂﬁs ﬂﬁ@idﬂ%@é?ra%bhép@fed RAFIguREOLtto prevent

ercent par ax ene, nor e
and seapragbérsiishe eﬁcap@agf impusgibl ggﬂmd\,ﬁgptgcpfy hger,qgsgﬁfy zone along with

ituent SYREFYS85 T Rl 4 S NI 4 hepesenvicoc

product Isireatredomnpristy the smmnua;wrsmnd mp0mntpljg1@feqlgr@ zone RZ1

entrifuges a I
T T e L
product Js‘tfk;a?ﬁuédinbﬁsmgnﬂhet substhBtisy 300(‘1/ aospanent WIth flush feed 113.

PCT/ US2007/ 00412 filter lum... T
il P20 8% T PO o 55 D o RE ST o e
reslurry %ohéftblrﬁélt atiddst bl Portion dfithe enrobeidmantuct $teeebarourepnsmg the

wal subst aniil ally encloses the reslurry zone RZ1
SUbStanF'?ﬁYrﬁ? ceMPONgNt-on zone FZ1. The barrier wall al so

THS rd i@y BoneRiZH 3 Sperabsd I&G et S@ﬁﬁcl&ﬁﬂt@h‘nbl& dpmpeehature so that
filtration zone FZ1 rel atlve cool and the re Iur

the resulting ehgent AT % TRBY e TaSIWRAFPNEEN FE SETEt r more

solid- Ilqéﬂﬁ%eﬁg tlo?] Wé%r (NotdishBRHG Cthak %dcaﬁﬁblé of producmg more
stanti encl osed reslurry zone as separ at ed

enrichedy s;fdnstarﬁwlm egoligh| Pompeataﬁtthéhlﬁbsl'ﬁr yrt?%hepF@eSéﬁS using
f
convenﬁccg(}fad %hﬁ%%hﬁggﬁ%“@ﬁe ?%n uﬂﬁ%cgdpé%kﬁéﬁe probigét. Such

i
a punﬂmbs;bm‘akyl&hley produchl CQmpEiSWtﬁt nleééthabf?lés&@ctwe@ht percent

paraxylgﬂ%, :;ngg? lﬁ)??(%rétgl?{n td%%gt SHBSE 88 Rbloht PRALER! patkyieRE, and yet
more preferably at least about 99.7 weight percent paraxylene. Such solid-liquid
separation devices are well-known in the art, and include, but are not limited to, solid
bowl, screen bowl or pusher type centrifuges and combinations thereof, wash
columns, or rotary filters. Alternatively, the effluent stream 114 could be sent to
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and that of the filtration zone FZ1 are in substantia

proximty to each other. Figure 2 shows a
wee@3aesserti onal view of a filter columm apparBCTIES201/004121

a substantially enclosed filtration zone. Referring

to Figure 2, a filter colum 201 conprises a

substantially hollow cavity 202 having a cl osed end

203 and an open end 204. The filter colum 201 can be

substantlally tubular or cylindrical in shape. Wthin

another #i H‘% ntially hollow cavity 202, at |east one
f ter tdﬁe 205 extends in an axial direction,

Tgae'eawénea@me &7 anditae fitriorpgena fi4 hgra Sfaear%?tbfvoﬂ barrier
vl 11071, B ppoThRATIRE bR A 11 Rl B o e roslur

zone R@efrenaltlhq fitratiomt zzhe FZdubSharkarder pradxalap thas thegmal insulation

rr| wal | ns i ] 0,
properiSF NS shBpap B 03} S5p8l 2T eblPLp 8P s cone
RZ1 reldthﬁ@g;brmhanddmt?ﬁ\ ?ﬂd fi &ga’i{anf zome Ftitl bsmg%ii?’kg grlspo{aéd)\ﬁround
cyl i nder e 0 por ion Vi Nriet I
said sulsenialy sovsel EHURZeRe Bd: o sePRrdtEy Y sas safrier wa
Both th& P8RILgeSorid R‘@aéhd ane fllirbtien zaﬁas E'911 arberhnfigured within filter
i ntegrated, or otherw se affix

column AGHRWHY BBGHRABELIRINNG st PR Sibante nP?'ar?‘yaf'Fq‘Uﬁ%'“ each

respectl@@%‘?lréenm)%dﬁﬁn treTsa8stahaaly @éﬁtraﬁbklbeif thediegiuttakbre RZ1
i n conmbi nati ons thereof, between the interior of

and that ofche flication zane §7Ziarnedn stpstantiad groximuty ta @ach: APeb
Fg k! Etgﬁo%/é‘tée cfSs-séRidnnaliéw of Bl filgr caRfhrimppdeatus with a

, Integrated, or otherwi se affixed to barrier
substanmany emosam filttajione zone 1 hRefersingsta Figwe Rg Bfitelcaiyen 201

compns%%% b%g&@ﬁyth%ﬁloﬁpéé\ﬂgﬁgb% ﬁeﬂﬁn Leosed &t ?B”@n@ran open

escri es an area o
end 204: oMenfiltert caamof 201 lvanst substardially tebuliag ocaybaﬁ@ml in shape.

e

axial dm@bﬂﬁﬁw\t?thzmmeéat =e|7élse oﬁeeﬁitervtubbl 205 haviryg aetopf péitione206 and a
209, o p a t he of filter
ot 66407 30305 ol Rl Nk o o L o
ﬁ%g}ié{ﬁ%@%@% i/s{)sérgébr?;iy ﬁgﬁawm s(ubsvmmal pléxivifity to a barrier
> centr Q
wall 205 RHAGE! 200 el RPLIR G ai JBedSQT R TGN AFea! fiter tube 205

extends #f6hgh %@%Rﬂé’éﬁ driicPPe8 opties %Ubgtamlﬁﬂ?r hollbessylintea202, with the
general | near, or_in_substanti pro

bottom portiasn 2 9ha\dng@m pepRiNgy2Qfa aﬁ@aFemBPa' ﬁ“%ugﬁ]%ﬁft?%ﬁ”be 205
‘ comprls%rsoéﬂ TEFLS\( d;n% fikkdr 869t H@@che?d)anfgbﬁ'ﬁfédo%rao&bhhfsét affired to filter

| tration zone of this enbodinent is
tube Z%bﬁéqumta yconngiien dar tf@Vhé?fe’.S‘hb%ignW ligHid gpEpasent or an

mmnsaniegﬁt?*d ﬁHgPW\ﬁaué@a{?@ n' ¢ w%ﬁibﬂgtthé}éo\f E@lk\‘één the interior of

onén cent of
 the substdnﬂlaiiplﬂ'lcﬁbwca;&wyl zoztangcthemteﬂnaﬁf filier Wbea2Qf. Qutignally, filter

200 maHEARGR, iteBralkBiof YRRt B8 cefronanags,
Iarﬁlgmﬁstmrteabéwmmdimnmme o filten268t oaoptwnally the area
surmourBj o e REHle! WbkS5os st abl By drpbidtfher centation o
the substantially solid component (higher concentration zone). Alternatively, this
area also describes an area of higher pressure (higher pressure zone). The area
within or inside of filter 209, or optionally the area within or inside of filter tube 205
describes an area of lower concentration of the substantially solid component (lower
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substantially solid conponent in the area of higher
concentration of the substantially solid conponent
w@av7hessaet er mi ned * by neasuring the wei ght pPeT/E82000604121
the substantially solid conmponent in the solid-Iliquid
streamdirected into the area of higher concentration
of the substantially solid conponent. Likew se, the
concentration of the substantially solid conponent
in the area of |ower concentration of the
concentr%‘ﬁgﬁt 2Bhef! | y—\lf%?héﬁ*/é]@”’ﬂ%eﬁfedi@s@edéﬁr&ie@ aed abéya of lower
nmeasuri ng the wei ght ~percent of the substantia r¥
pressures 6lbmrd@r¢peu@1tzonﬁ) .a TFhaser areaswoengaiiiat NG ﬂ'é' substantial
proxamnty +tf|‘Ft'é IZ?%I ol eﬂ}gi%hg atPhbsf r@ll'nvﬁlblstaﬁﬁalsér%&ﬁ‘ﬁilty td @ilter tube

tra e defined by an area of
205 deshnlgsh arfiliration zoae( al e @Hﬁr@ﬁwpr@@@@féhﬁoﬁ@})ogﬁﬁe@dsz%”@ﬁequent'y
sure (a |l ower pressure zone), wherein
referredgglh&r%llp é){:g?e separated by filter 209. The area of
Thiegirea ophiggeurarcenaatian Infgherstmsealsilﬂlb’ stlighcemponeat has a

srate Sorb S8 BhEET 58, A, PG Bondhl PRI hes W over

concentfEtRPS Bf ¢he QﬁuﬂiﬁtaﬁﬁaIWCS@&B cf)nipbeuBnEOgT his d:drmefnrtnatlpatdlﬁ‘arentlal
zone FZ2. For exa

sure | in the.ar .
can be HreafuiRd oy AEYsTHEE éa?P'i@@?%g Wé%}'%? ﬂecé’é‘&ﬁf‘ﬂgt'?’h?ad'e“t
across M&S20Y 6n GhelfilfratiéR| Adhd FERI dF6t example) tad ednd:emtcattdre of the

area of higher pressure, pressur

A
substaninly 8p ik CoMMARAR T 6 Gie O ISMSs CaanHaHER cyné substantiall
solid c&Fﬁﬁ_pHéhPQ:aW%é’rcfeﬁéHﬁﬁe@f b&h%eéémwmhéa%)gml Qelto@nt of the

onent conprising filtrate withdrawm fromt
substantially eolidotempongol in Atgi selishlayig Sﬂf%mdglrﬁ%aﬁ ffli%ntPFh@rea of

higher %%%eﬂirﬁhbﬁh il elfﬁéurs‘:u ?%rﬁtllﬂ aréiﬁ‘ido‘ccdrﬁﬁbn@ﬁtessuuﬁewnse the

the su sta tial i qui d conponent
concempman of thf suhstad;\ball)d solid qgmosuenémﬁhmafﬁ?gﬁf hwetréior@@!?tfatlon

{ f {
ot v YRGSl RS LIV e, s 5 wour
percentt djlfetl'fe IsubstarAiRlly Fédlide compoonent 205 &Itwecwﬁhdfafw from the filter

| ?g ﬁctor 210 inside said filter colum 201 -15 WO
columnghg3fti 08875 PCT/ US2007/ 004121 t hrough which the open

Alﬁ#ﬁaﬁ\%y ohs tiatesyhise ditratidr yohé cHZZ)wanabe dyﬁﬁm hiysan area of
posed. The deflector 21 |s used to

higher EHeRUTRda JHBREE PreTIHIa R AT ARG A1d5 of ST RRETouYe fa lower

pressur‘éoidr%)c WHRPEIRNS aillr A8k @efSép%\eéteHubﬁ fik®P 200WaTlis agea of higher

reslurry zone RZ2. The reslurr e of Fi ure
pressurg g @ti »mighel EW@S&%&‘%PY}%?"%%@E‘?’ Bi&FSH “EH?‘% pressure

differeniia‘ é%nobenﬁﬁrasw@d Hyoepd RRAN30suitdblé e ﬂéhﬁir%ﬂbltéllé yressure *
h ow cavl I't 1S preferred_that th

t
gradient @amssﬁ&ers%% n Ithtiq ult@tP@e%Pn%FZ? ar %af&PI%eg'i‘e &"ess‘"e level
in the 3?8.11\ 'oq Hi %‘8%'1 Ql'?:fsﬁﬁé%%h' e Beté}ﬁnﬁé@?ziyaméa%hhﬁg hRé Ip¥ssure of the

ter columm 201 further may onpri se at
solid- nqmastreanedwmtegonm therargaddfihigher mrwéuzel.@ndoth&mr@%%w&n'eve' of

v ari T} B B4 oH B8 RIS Pt o e

substantially liquid component comprising filtrate withdrawn from the fllter column

201. Additionally, fluids flow from the area of high pressure to the area of low
pressure. Thus, the flow of the substantially liquid component portion of the solid-
liquid stream through filter 209 indicates a pressure differential between the area of
higher pressure and the area of lower pressure across the filter 209.

Filter column 201 also contains a deflector 210 inside said filter column 201
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to displace the substantially liquid conponent from

the solid-liquid stream or to form a blanket within
wa@eoozaessrs a portion of the substantially hol | oRCT/ES200Y004121

202. Filter columm 201 may further conprise at | east

one line to direct a flush feed 213 into said

substantially hollow cavity 202 to cl ear any

obstructions such as packed, substantially solid

conponent | odged in the substantially hollow cavity

through %ﬂﬁch e opteanéﬁd fztﬁﬂof W EUBSaNtially h@uéwn&a\n’a,naez IQSexposed
described for Figure 1. The reslurry zone RZZ and

The deftectary aﬂﬂdﬁ aep thQeféﬁCé A paYiehed Bipdust rgt éefammﬁ?mpﬂsmg the
substant?é:@ Un%h%‘ﬁ%lnlx tﬁ@%ltéPﬁ%@QbS%er@é‘"d R%P@rrﬁr%ne RZ2.

urry Z0 fromthe [tration zone FZ2
The reslbenyrdone ofFiguae Sofunetions dén rlm samrrmﬂnﬁaﬁ g5 dpesritessfor Figure
1 whi ch keeps the filtration zone FZ2 rel atively cool
and the reslurry zone RZ2 relatively warm In
Abaati heamthd letogess lendr 203 mfethRZQubs!aahaIw aollipwdicapitis @92, it is

et B BT AP O 1975 T 2183 g R

stream (RS el BuBSRALIBEY Rolbw hﬁvftyl 202t i BiterooaluR#E? 20 further may

f] d h h h ) .
comprisSR KB ML Ve BSLUTR: 8 1o A e
preferatﬂ%ﬂfrho RS RRPstattiallydistiow Bavtld202 orSudthansduiisaitie duid/is used

nt ral f both th |
to displa hp.RUBHAAILY IR0 SPBAGTERt FOT e 3P B hsrsAmoor to form

a blanket3Gthi? b fiast W portiBntdfané isbsantigliy ﬁﬁllé’@bdvﬂy&tnesmuér golumn
zone Rz2, wherein an enriched product

201 mayokpihesi GRMPHge sAfblaashtang lipe sty F’HeﬁfoﬁpaH%'ﬂt eed 213 into said
substangélffcltn@lﬂ}hv&rEghwezgﬁ' & T BidPN afGNDbshitrtions tsﬁbﬁ as packed,

enriche roduct streéam conprising t
substantlaletSahd i cdrhporet U:dg@n!ptmm substiantighy hallayy @Fivziy 202. The

flush feéc?h@m‘bhé@% Yn ﬂ'fé/ s m&%‘m%ﬁgr 5§ 'dEgEt’lt%H for Fggﬁfé)'i's

hé enri che roduct Stream
TheneslwinngonkeRZ@bandibé dllﬂrzytlorsaone kE2raracseparsted by barrier

wen 20 ST o PO O i 22 o e

filtrationCaone IFA219 THee baulheit el albbWamtrnermairrpeulampnu propemes which

coons (0 RGUIR S0 22 HIRL O 5 5T, S8 23 oy
warm. pPlrefaiditinn, tes resldriguiothel RED |is aandalprigt eld;ponseal gunend said

2, to pre ] d I t th
substanfaly SoBbERI AN 56%6 F225n e fited W5REa Haurig vply, Botn the
reslurry Qbhbtrezm awidr anfiltatdon \&bhéfFZZJQl‘mmﬁ@.lredrwmhmrfﬁteofcolumn 201,
flush feed 213._and the enr ct Str
with eagh, ganes dg “'%éss%‘ﬂgt%‘fﬂﬁt%”ﬁ'ﬁj'ysﬁ BﬁlﬁoWétE'{“ e?ﬁQ respective

zone. Ihesdditiby, ARNSuBSANIBY ;{fc@hfrapraxré%mbw\etm r&dlGAY RoMe RZ2 and
means to assist with the reslurry of the enriched

filtrationFan@UEL2 are 42 sHBSIARMIBL PrRYIMEty to §ﬁ%‘%9§?ﬁrr ally solid
VORTROMM Filtdt tcBiJthSQOi 6]5(23 Z'églurnqpkbﬁ@@kﬁ; vﬂwé}%fﬂ an enriched

source, In i eu of | ush f g/
productj steesm osemptsingt the: ﬁubst@@tlauy ysoﬂ@rr@meon@m l%ﬂ'reéﬁasi from the

filtration ﬁ&q 'le ant'la\g Fﬁlsegf)'rﬁh?ﬁe pérﬂﬂ:'i’l%ﬁ PRSERT SPOR5 Sbifprising the

substantlally solid component is in the form of a relatlvely dry cake when utilizing a
gaseous immiscible fluid. The enriched product stream comprising the substantially
solid component is reslurried with flush feed 213. The slurry mixture of flush feed

213 and the enriched product stream comprising the substantially solid component in
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The reslurry zone RZ2 is preferably operated at a
sufficiently high tenperature so that the resulting
webdoraessys stream 214 fromthe reslurry zone capCh®s2007/004121

sent to one or nore solid-liquid separation devices
(not shown) that are capable of producing nore
enriched substantially solid conponents, which are
further processed using conventional techniques to
eventual ly recover a purified, paraxylene product.

reslurry §Hﬁ@ F@Z:PHK Vgebs@or%ry%é’ lLgRatad. OfiNG re SO IAciRSRAR dr@e@’euy has

eércent paraxyl ene, nore preferﬁ g
a liquid ggves, \a@ chﬁﬁﬁrﬁe gtpfara,xgq erevenirang seal ggainst the escape of

lmmISCItggeﬁSI{iaBLly e ?éél'.xﬁg‘)?&n eggné‘ewﬁht efiRich€itream 214, which

yl ene. Such eparation devices are
comprlsaeld rmxtuvm orfrﬁlushe‘eadtZﬂhmdN‘ﬁel @meche@bprcmt@t i$team comprising

e suobGh Y sl bl e SRSRFR, 2880 02 RSV SihsEormprse o

straining mgapisabyadsidttveitts theAréstamaiof e ¢nr|t:hed prdoductratrestm camprising

e s R D SRl i 213 BRI B rce i

lieu of t9&!REERMEE@R213¢ ARnEDatincsTpordteddniohitieereShitry zone to melt at least
" Subst anti al cooper ation" as used herein

a portighapf e \REieBPdaPradueld Saan o FATPHSING ftgge&l’bgran%a"y solid

compon%hherW' se associated with one another. Referri ng to
igure 3, a filter colum 301 conprises

Téheosesirival 79neoRE3w Isc aretafably, apgraicy -t B sSuffigigntly high
temperaoig% QBQh Pé%uﬁﬂ'ib afithent Rerebim 281 FehUiNe r%@,br\%lﬂonb%an be

stant %/ [Tar or cylnrlcal in sh g
sent to phe @ulb@f% @l!nwdw@ep@mt@avcﬂwce%@mt showghthatse capable of

produciﬁfggéﬁret 'y cﬁt ere’gdb'% tidly2Rofif! 8brrifionentd, O‘thn\fhtﬁré‘tfurther

one t ube having a top portion
processadd wsibot tcomrpommain teohniques ttep pEntval @6?06#3" a purified,

g _ .
perw G I B A3l bt Sl sf¥al Bt about 0
weight pevgent patdxym mﬁompdaféndbl;e@gcﬁmmghtmcefmmr‘aavlleom and yet

more B Hellobid R, BB B PSS ot

separat&ﬁﬂc?’é\ﬁ@&ﬁéfe RETABRA0 i HAR land jricludierbuGie rididimited to, solid
bott om portl on 307, havi

30/a
bowl, SCERG REMIcAE. PUSHAT: BIPS (16BURHESE o TeBEREtPEgs ihegmer. wash

column$, bf P6tadP Jilterd.t anibSIhativel/C Shetdfluclt skéaer Bl aecould be sent to
affixed to at l-east one filter tube 305, forni ng a
anotherdiiien€ofynen: for 1 ow of substantially |iquid conponent

MgudN 3 FEpRas bh ecldsiidgbctiBhbhfliew Nf \d diltal | dol@n M substantial
conbi nati ons thereof, between the interior of the

cooperafignswith@ ehute He.| Svhstantsl cooperstion’rs V?ﬁ%l"?tﬁ'n gpeans more
than orﬁé '\}e%ﬁel taﬁ%%h§95 mt%?ét%ﬁalé xed,h6r fdthé&i’nsé@sé’ﬂ%ﬂat@@ with one

|nerae or Ot erV\/lse affi xed to I nner
anotherwaRefeaoag tp rFl@u@JBeaa‘lltetrrc@ltanea’i%p@mmﬁ'éﬁﬁ@ swbgiantialie hollow

cavity 5 1S ABSeq 8ol ARgEhdiedtsog, <t SHEKEalin 501 con
be substantialiyt tubulayrorafylindlieakinbsttapet | Withjn $he substantisiie hollow cavity
302, at (igaj\sqh(?r{e ﬁl?grc%rﬂ)ter @65 %@ctezr%se}n a@l éﬁéln&%c\fﬁw Wifhh5§least one filter
tube 305 having a top portion 306 and a bottom portion 307. The top portion 306 of
fitter tube 305 is closed. The filter tube 305 is generally situated in substantial
proximity to an inner wall 308 of said filter column 301. The bottom portion 307 of
filter tube 305 extends through the closed end 303 of the substantially hollow
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area al so descri bes an area of higher pressure (higher
pressure zone). The area wthin or inside of filter
w@0®7/10887Hpti onal |y the area within or inside PET/UBI00T004121

tube 305 describes an area of |ower concentration of
substantially solid conponent (lower concentration

zone). Alternatively, this area al so describes an area

of lower pressure (lower pressure zone). These areas
generally at, near, or in substantial proximty to

cylinder BDb! @he 3(5%9:torﬁrp(‘)”rlﬁbh%l?*? lhavtlg amedpenivig 8075Uétsham"ma1|al end.
proximty to filter tube_ 305 descrlbea It{%ajtlo

Filter tUb@oﬁQ5 CRRRPH$eS AhIgast OFenfilteyr S0P attachRdi| or otherwise
affixed tc? %W@é’é{eéﬁé YilteF ?ulf‘é BB, ?d}nhﬁé% Boﬁﬁe&@l fdhBow of substantially

tration zone is configured within filter colum
liquid comomnast be angnmmlb&jﬂwdoaﬁlderalngu&lﬂ%lm erin Gerpkinatigns thereof,
0
between%gs%ng%l]g(?ra bg{agﬁigh mgﬁpgé@y %gf'eé"éé ?ﬁ%:’zéeﬁ{or of filter

tube 305pe®ptmhakw thlaefn@u B@Banayddel gttachad] iniegpatednor otierise affixed

t \?s g | ower concentration of the substantially
o inner Wal 548 onponent . This concentration differential can
IntRiguRaSy tiesdalsa smyoumding os wiltsibbeftfiited 8@9nst pptienally the area

surrounc5 £ B 23 BoE ST by 2t el B o

the subétQﬁtlaI%U eti@nédrapbietoligheoepnoentration tZoeedr eAltefnatively, this

her concentration of the substantiall solid
area alspuIRRSHERS SAbTEe Wdnghes RERBShYS S bty GSSHE g The area

within oPRERRNbf itef BOY, éu%haﬁéuﬁme/aséﬁ Mdtrmoﬂmﬁmaé ofrfiltandube 305
sol | I qui stream di rect ed into the are

describesoap caftePapl dWEF CPRESTIERNA 9 | SHisjaRANY SR ﬁﬁam&em (lower

concentnja'tlhﬁ"‘&éﬁﬁ)[)t heAltéRﬂﬁﬁBFy’ athi@%r@é hike gubsfiey iadl larea of lower

onent 1n th area of |ower concentration of
pressuret ﬂevmumaautealzoye)so|Tmssoaf@@ﬁeg@n%raﬂykﬁt HEeebr @f ik gupytantial

proxumlt)g?c??g@r od tb‘?n#&iog\mly ehES&orgh i téﬁ{baﬁt;ﬂﬁkinﬁw Yo filter tube

nmpoéne 1trate w thdrawn fromt
305 deséiithe erﬂltra’otblm gnnet Mltratm@znaeuqfethgs eraboémretds suRsequently

filtrat
otrr ] 98,221 o345 gDt Bl mydPconumn
301 as béirnglgblefmedweune amrbs)ararallya:enmataxtst I ower ; pressure
a | ower ressure zon e r
8 BTG BT S P en LIRSS b g £90 Bfponont nes -
greater Weight periceghef the mstmtiahytrsdhtiecmnpanent thanethe area of lower

essu an h| s .pressure di ff i al
concentfRRE, P e, FarAHEINCSAT: PaBPEnPRLclTin ey kEpughon diferential
can be ﬁ’fe%%‘i#é@ b;g raﬂs}l R8bneiLMtabld td U@mé}ﬁéirate 4 wentehtrativm aradient

|
across M 300 thedUEaNen caherbsan Eonbramas. theacnsaiirdticiof the

substan@élﬁﬁ%ﬂi& c@f’nﬂdﬁént Pt atdnof ngfhtef %@ﬁbéhfréﬁ(blﬁ? of fthi‘é eubblfantlally
rea of high pressure, and t pressure | eye

solid camieoreRta o6 |h9met?mas§§9reycm¢a§@ﬂast i Weld %Bypgrcen’f of the
substanf@lﬁé‘éb‘h@gcérl?ﬁg%ﬁﬁwrtﬁe0§olfdb|ﬁqu1§U§t$éé’rﬁt drédted! intidlitle area of

onent risin trate withdrawn fromthe
higher fcohcentretibnmef 3oe. snbltarit!aﬂm isplidf |qenaRoReMw f rlgkewise. the

concentPtich Of tHY HbRGRESN SolfcdPoRERfirPihe ¥a of lower concentration

of the substantially solid component can be determined by measuring the weight
percent of the substantially solid component in a filtrate withdrawn from the filter
column at 314.

Alternatively, as stated, the filtration zone FZ3 can be defined by an area of
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pressure. Thus, the flow of the substantially liquid
conponent portion of the solid- liquid streamthrough
wo 200088209 i ndi cates a pressure differential PET/WSBNT/004121

the area of higher pressure and the area of | ower
pressure across the filter 309. At or near the closed

end 303 of the substantially hollow cavity 302, it is
preferred that there is at | east one solid-liquid
streaminlet 311 to direct a solid-liquid streaminto

higher p &estﬁék\%t ﬁg}ﬁéi" présSald QM\h@)aéhEyari%%ea Rl b&ierqmbsﬁmrel%(bl lower

er nm {grl se at |least one imm scib ?_
pressurd pbee), IWhered1 saichatgaseaie separaad Bydiiter+iqf-q The 4168 of higher

pressur%ucé?an @r‘nerfl‘ E@%ﬁt@@ ftﬁui @%?é@'dfMO\W@F 'p?é‘ésﬁﬁé' bMdQQ% pressure

I's used di spl ace
differential betrarte amhéaqurequbwl anyTpIIANS smtah{et e pastyatguadpressure

gradlentp%cgrgg% ”tgf 3§§bb flltg?ﬁl?clr?gglﬁé f\%éc 255{ %&gb‘;ﬁétﬂ’% pressure level

in the aufé@l @ﬁhngh&@bressfurbmarhbe d:e;hapmrteel ay nhmtrlngn@a pmsuce of the

direct a f 313 in a|d t
solid-iay| e AU AUI% (1S Blegh ) ShBLTSRILe ) G U Rlesgure tovel of
the aredaeder reBstirRNthAl by detdininednipp meeaslinniy e iprestigre of the
substantij al | hol | ow cayi,

02. Tk d
substanfelig i8I CORIACHENS Eearine. fizare edBrrad faym e frer column
301. Alad.tﬁdaﬁlw ﬂﬁi&l%ma\évf%m $hé Narsbbst wiGH qiressmeetcatm@rarea of low

cont ains ther e| rﬁ QR F\X lid-
pfessur@oﬁ@’%:ihedﬂw ofihe Wtqmwlﬁélq%ﬁﬁm%‘@" sﬁc} pRigighe soli
liquid stg%f}'ﬁﬁhco fitsf SMtlmlb%srﬁﬁré%éufeQilfféi‘éht@u Beteén ahé yarea of

_ onent wwth the flush feed 313. An enriched
higher ppessiuetanst theaatesorfjewer ﬁge&%e@@ﬂéﬁ%mq Hgr30a%) i d

ﬁiocFWﬁcg?PtthéScIﬁS@% %?3' O tefly  RQBv h:,%wty 302, it is

I on_zon nto the res zone .
preferretihhat treratis atleastrone selit-liqwd aiream ﬂ'@'&!y‘rﬁdérfﬁ@@%@ §qiig-liquid

stream Iuitfas @%éﬁ'@: g%nﬁ;acﬁgkeo "PQR@”%OEZS I ieP ol FhA 861 Further may

en utr’l rzihg a gaseous
comprisenat $eadil eneflhunl$c1deneﬂwm nmlehénjepﬁﬁaufot directeam immiscible fluid

ters 5B SRR AAB iy 382 "B Pl i s s

fo dlspléd:éJﬂ’(é salestadlidlly Theidsdomponentérarh thwaﬂndﬂunnld 3ireagmer to form

he enri ched roduct trea onpr,

o ok PR s £RHHSE o7 SRR RAY AT b g2 Siter courmn
301 md{RYurgidr eBAdrisebat aghdtabrsl. ImB"Qorcﬁf:‘édﬂréyﬂm%éi’ZIBB into said
preferably has a liquid | evel, as icted in Figure
SUbStar@'a"Yohﬁlll@WerﬁaVﬂNd @g’altoa Pt 30 8§'§3ﬁ5"§f such “as “packed,
substadtlﬁq’s&iii@ EofrlgdnénPYdd@dd i hﬁergmgtawaigpheu@}vmuw 802. The

uent stream 314, which nprises a_im xture of
flush feed fignctionsdp thesame maf@eéms.ctqwbspd‘euagtgﬁrkam

%%‘PE&:E{WH‘H 3 i$ WP SLdeldriial %a%?blr&.ormmhoaﬁme 310. (d:hute 310

a heat source, ieu of the flush fe
containg 1Beraimya b%slurmcmr}ﬁoRZﬁedCthQ)%ﬁema&sﬂuum COFMRIIgGa straining

means gf ra%sl%‘ wiftfile ?eé?l?frg 7 fsubgfarﬁﬁrllycéb%ﬁ RPYRENt wnth the flush

am conprising the substanti a sol'id conponent
feed313|§he resl urry zone R23 |s operated at a suffici ently

&n nrlc e;r)raotcfﬂc?s ream comprlsmg the substantially solid component is
separated in and directed from the filtration zone, FZ3, into the reslurry zone RZ3.
At this point, the enriched product stream comprising the substantially solid
component is in the form of a relatively dry cake when utilizing a gaseous immiscible
fluid. The enriched product stream comprising the substantially solid component is
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the resulting effluent stream 314 fromthe reslurry
zone can be sent to one or nore solid-liquid

waepanession devi ces (not shown) that are capabP&r/v82007/004121
produci ng nore enriched substantially solid
conponent, which is further processed using
conventional techniques to eventually recover a
purified, paraxylene product. Such a purified
par axyl ene product conprises at |east about 99 wei ght

:reslurrieg%ig’?'ﬁushpl%r A %h 8 neThé@it?rr)r’hﬁf(eraﬂhéh fbed @A aBPAHE enriched

I'ght percent paraxyl ene nor e
product streBey abmpr@ung éla%tSL@btﬁ!'ttlaQE Sphdecﬁcgﬁpoqa@?fc Bheslurry zone RZ3

may opt&é]alﬂyﬁ) Cﬁﬁat%lﬂiChTﬁglﬂengrWﬁE F&%ab@f%%lgﬁ‘ébcé?ﬁq@lﬂelevel as

N the art
deplcted mrmgada 8oto jsrvierht howseasagamt tim/\ﬁsczapqm%mlao}tﬁ@ fuid out of

ntrif |
the resltgfy Fébgl{@oeqsg ?\fl& gﬁlugp [?1”2?1164 Iru?ﬁ uen? rHL)T(}ﬂrﬁ’g of flush
feed 3133f143rﬁpl4hd bﬂngﬁ@di bfbcﬂmotétﬁ%arﬁl bbmpnstﬁgmhef Shbstantially solid
af orement i oned appar at us enbodi men t
compongpt:. cp@FP"aB\f'o@eggﬁhgs%‘fc%nﬂ/ ?'81" ?ﬁzh ﬁ‘\'/?vbeg 33, may be
lncorporgﬁ-ﬁf [rit& eHe SeIuFr Féhe ¢ midiean®eastl hU;Sortlbhlcﬁc theremh:hledrproduct

al so provides for the process of separ ating at least a
stream gaimpriging dhe sybstantisdly splid sPMPA®Ntd conponent from a

Tﬁ%lﬂ %Tdrhﬂ YhHe SRFSAN SRIMIEUSANE SutRciSHds high kénb¥rature so that

solid conponent and at | east one subst ant| aII |I8UI d
the resuitingrefient siieaem 314 fseBdPeBaIUYNZoRR €20 %ﬁfe (g or more

solid- Iqu E s??%?a‘iloh' ARLes! [t gpp%ﬁ&ﬂnp%&l‘)%\’@y@ébdmé Oofabyodﬁcmg more

ter columm arat uses previously descri bed
enncheda ;subs’eamellgufsfqlldu mmpon@@tpawhl@ atis | &aghery Pmeﬁﬁ% using

| f
convent i?%qﬁfg%?&f Lok té:aﬁg rl}%cgon\};egl?ﬁﬂlﬁ%q nﬂé?tﬂ}ﬁ#lgﬁe product. Such
a punﬂedparaaaxyleneamrbdast eompnisesoratofleaste ahsiutd 99 gueight percent
st ream and/ t l.east ] . I
eGSR AR A BB B D3 B PR HOBA L v
more prBit‘é?éBFyaéﬂl&asﬁﬁb@t@?&ﬁﬁxghﬁgmrbeaﬁpakawler@I i qui d1
st ream, i i sc occur
Sheshy cRlsbUovigoRaBaoh A Y 81 VoA 8PS 4t Bhgy nolude.
but are?ﬁ&?@iﬁhféﬁ iten st@ildfbbﬂ'l Ssktrébﬁnbowl Hr pasher cmmpmmfuges and
er concentration zone or er nati,ve
combingtiank §renephnBRsHr SN, (9 B"reé%su?‘b ?ﬁi@?‘yw‘ﬁe effluent
stream QﬁiQ'cBUWbefsEﬁt f&ahaﬁférrﬁ&epéouaﬁtrd solid-1iquid stream

immscible fluid occur in ubs ant aI Y
Thsset GHETMBRTONevAPPAE A ESHIDe S 8IS ok ithe, offcient
process?t’?é’alffabﬁ abf 'tﬁésbreﬂndlih’l 'dHécﬁBeBhéoﬁdlhéﬂﬂnbtrébhié Thus, this
ui d conponent fromt substantially solid

Inventlwoﬁlﬁm@ﬁ@VldﬁSotthﬂ”@ Firoeess GbrvRRATAHAG Rt ¥gash @ neortion of the
substanfu%)'ﬂ{/ Sblid %ﬁporﬁlﬂvﬁcﬂtﬁ% ¥ofi: ﬁgf;ﬁbﬁﬁearﬁtcdrﬁﬁﬁémé tRe'dubstantially

I mm Sci anket at | east
solid copmqnem afd ahleast @@ﬁaﬁubséamtgalludlqu&vc@mnqrynt,fwhwha{s@ﬁcnbed

reslurry zone, either individually, or in
in moreccgeﬁgq R§[| ons thereof. A substantial portion of the

The dadidtlicalidl ysfregon dcanoripeocenveyped ato | aawt ofa the filter column
apparatuses previously described at a pressure sufficient to separate at least a
portion of the substantially solid component from the substantially liquid component.
During this separation, at least a portion of the solid-liquid stream and/or at least a
portion of the substantially solid component is contacted with an immiscible fluid.
Preferably, said contacting of said solid-liquid stream and immiscible fluid occurs
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portion of the imm scible fluid are renoved through
the filter as a filtrate, thus leaving a renaining
we@noo7abssds product stream conprising the subst ap€T/ab1097/004121

solid conponent. Preferably after this separation, or
possi bly concurrently with this separation, at |east

a portion of this enriched product stream conpri sing

the substantially solid conponent is directed out of

the filtration zone and into the reslurry zone. In the

substanﬁeﬁ@' H'drY ad 65 highet B8REerar bﬂ@ai@fsdﬂﬁtammllycitﬂidi component
duct stream conprising the substantially s

i d
(higher @Qrmr@ﬁlpnu zpneds ParatiesgaiyelYy | pmﬁaf%fealghsﬁcpressure (higher
r
pressures%’ﬁ%q %dfét#%r? g@%%ﬁfﬂc&%ﬂ f‘é‘t@‘é‘%ﬁl@ﬁhq@ﬁd atredil hh@dmmiscible

_Ero uct conprises
fluid occpurlaqumiarlitadiﬁ/etvcamt?rm reind faw.abbipe 'ggnl\ﬁé!%tﬂu'd is used to

separatsg tp ﬁ% %%J}?EI ‘of o Bgtfaﬂflg%yhcg%ldl %ﬁ%pmt from the

raxy ene
substanmlqt eowmlopnmonémamroua@ma figer z:qmnghtca;uegcwnh the filter tubes

orovioulSSEHEAE TR TR s Sl A By St st -

portion 6f thbesdbdtémtalwohdmwam)atyatﬁlsaﬁoatzm ogpossingy zone, elther

pressure s ffICI eﬂh (1; facilitate the separation of
mdlwdu%p{y, CE fx £0R 8f*Yhe substantially solid

ACQUB%ﬁﬂbl pbftizm tohetheubabstahtially yuqhimwmmnam at least a
or at |east a port

portion ?fgté,\@ ipiseigle Hwe are o1 ihrelolh of TISST o aqtiiate e aving

a rema;ﬁ*i‘lgeeanHé?i Prddifet 'stiebft cBRIpHBIng Wé? shbgfé?m’blly god teinponent.
ssure is generally at the solid uid stream
Preferablwaéuer tmﬁesqpammn,mmttdv ﬁPE%UP@“Y q‘@etﬁ'é’sr ﬁ?wa&f)" at least

a portlc%rg €of t|'1t - r{?i&:QEBe 1()rd‘)diuc'éters‘tr‘?e%'rr\‘mi‘o risiRy 'tﬂéersu%td?ﬁlagy solid

ressure at the |mnSC|b e
component eﬁ direstest oahof lﬂ‘u%lﬂtEQﬂQ{t gone\and indpribe faslirgy zopgw In the

reslurryt;]crrih tdlle,(aes‘ft% %rﬂ{)rﬁe 50 hd d&ﬁﬁ:‘ﬁw } FE{&LRW stPéé‘rﬁSH{)l%vprlsmg the

Asres sol'1 Freamin
substantlally esolndobumponemtesstmmrrded witb fi flueh feed. aand sabseguently

processBi A cEh Al BT S5 gE, Hly, SPRRBAMN, O gl rocuc

comprises def@(ﬁéﬁé/ peberablyPalleds abaun 09 Mdight aermeuirt pacaxyene, more
prteral b erd B bt St S S, Y opg ey ot

least abbEt ng\grbigﬁtbbkltm,parrjaﬁ%léheng in at | east a portion of

the substantially solid. co e

Thicrapissiiadid Miaetbin of SHBE e e RN ets SREribed herein is
convey@ ,rﬁo ¢@l |9Q)‘f'tﬁé fef %Iﬁﬁrﬁaﬁﬁﬁlﬁuﬁé@éﬁaﬁbp‘mbﬁ@@@s@hw sufficient

onponents. This dense
to faciligte mﬁsﬁaﬁ@raémnyofseﬁ legst @opericR ﬂéﬁ‘ %n Sp{id cagwonent

from th@'%ﬁb@ﬁﬁ\t@“}/ LRy ééhbbﬁbnpeéhd/ F&rdalSI@%%ﬁa &Wﬁbnaof the immiscible
substanti a solid cont ai ni ng _packed bed is | ocated

fluid to laass ﬁnr@wmthe)ﬁlterrt0§bgstﬂ@nlpraf tha 8 rnﬁut>9 to, and is in
t
gﬁ‘t Hy lfﬂ £ gﬂgﬁf-gw%ﬁhl bovemt'?ﬁn&f’ ;fr@ésur-éggsrs g%ﬂ‘ékél@ at the
solid- hqput p‘osw lolett Adedoweshimparied pressuretie g@@ﬁs@llypata&@ iter of the

filter col‘?f‘r?r? .ta't 91ee fherior of the filter tube. The pressure at the immiscible fluid inlet
is at an intermediate level. Since fluids flow in the direction of high pressure to low
pressure, this ensures that the solid-liquid stream in the filter column moves towards
the filter and at least a portion of the immiscible fluid.

Generally, when solid components are suspended in liquid, they move in the
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area of substantially solid conponent concentration

within the substantially hollow cavity (or higher
wQ@r@3408825 zone or hi gher concentration zone) he@T/H§2087/004121

greater concentration of the substantially solid

conmponent than the solid-liquid stream The dense

phase nmay al so descri be a substantially solids

cont ai ni ng packed bed wherein the substantially solid

conmponent is of such concentration that the

same dlr%\'ipélha%g J?é h&aﬁf}’nh&ldcoﬁ'ﬁp%ﬁmod‘[ﬁ?&% %%ﬁ@tlhaérhﬁbrﬁsataleast a

the filter colum. When t
portion of uthet kauid anas,segouhr@u%ﬁb@ﬁéﬁ@r resulféyb taéde%%t @ portion of the

substant%ﬁ?% %oeﬁrqi: Y Hﬁnéﬂ* h\gﬁ/m % Wltﬂgth'éag aﬁ@é’h fid\ad component

y S0 t genera s in
and de;ﬁﬁllihgjl r adtis o@epmsmdwe fmrmst antderidey Fﬂtﬂsedgfcém%tﬁﬂt'ﬁb’ solid

compon#’q‘?{ﬁI Sﬂ? ntsgv%} oseg z%lg? c{é?nprﬂ%omé\qlsybgﬁasrﬂlfallﬂl@alag'cglnfammg

packed ssthFuaner aefived bl Iu@tersmlaqbbednk)ldmpamv Suaha substantially solids
directe lét fromthe subst%nt I al

containirghBREKSG e0cis IPRAIeEha AIRURGLM EneabRgUel RARNT B8, ha is in

substantic) BeRPRRAtIdRARAS tHE i) MThiBgadkedeted hidyeéxtbad betow or above
space and through the openings in -the filter.

the filterNevert hel ess, the substanti all y solids containing

FORMHE U Hf&é@dﬁﬁ\eeﬁﬁé%%h't Hehtdn, Qhé@le'n@ekmﬁaéea@éh desaribe an
substantially constant directi on al t hou

h
area of pubstanyally s ﬁecqmp@@@ntcgq)r@ﬁﬁntfﬁjpw withimthe su%stantlally hollow
cavity (oa'uhgﬂfé?t hf‘és'hs)éréﬁ?ﬂeg% ﬁghér de?'%@)‘ltrﬁhéﬁ ezon'Q)ehavmg a greater

ubstantially solids containi g%
concentrediokeef thedsuhsiantialyrsoligheemepnenbthasythepselig-iguid stregm. The

dense p$ﬁ§$ H?AC\% Xlsgﬁcﬁgﬁgg%%%?t%gﬁ?ly‘ SR &ﬂwtgfmr?s# haél&‘&@éd wherein

I'ds cont
the substantiallgnsolidocarapbhent isoof sqmmmbermatmethsnm whstant@"y solid

. d K
compondfi 55 TP BFETE S5 B i el = 1
Whenvhé bubstghtlaluesolat kcethdoad:nd s dbaoa@d Bo a shbstantially solids

containiag, pstdiee By T SRS A4 SH g EORRERE! BBRerlynmoves in the
same dlrémioﬁCa@ kiee Ehb‘stdnﬁbwl selid$ gohtanipgqiaukeddsed raf opposed to the

tot 875 PCT/ US2007/ O -
directior of {PAGIm L IONSOURFES DHRIME {HEWEVPE SPRtsPURFaNHaYY sold
compon@Hf Pr%e%lcﬁfe bAE By efedied bl G ARe dubstartiallgadiide containing
ui d ‘provides hydraulic force if the immscible flu

i d
packed @ecb as ithai @<dingpsebEtantially oliqd; FOMmeNeRh gqﬁsg§ethrough the
mterstmélI Hé&' Void 3pgés- an-ﬁhﬁfréﬁgﬁ Qhe%rﬁﬁﬁ@‘rﬂﬂié filtéry I\l%%hﬁéless the

tai ni ng packed can pushed by forces from

SUbStanb@HmS‘é'lﬁﬁsmmﬁ@'“Q; gegk%bewmw%ﬁﬁ%%m@imaaﬁ aSAld padx&and in a
substanﬁﬁlgl Yﬁ%h%}agp\‘lﬁ'ﬁ Efibd, NAtHRR-IH Ffi p@bftﬁ‘ﬁtl ORel flitelr '%%Iurﬁﬁrrﬁgy remain

e substantl a I'i'qui d conponent in
Substansalﬂydomtqut at aistendy state. equal to or larger than the

Tﬂ%“b?éct?clr{ Fﬂéleth%pQ@éétQﬁuéW QSﬁd%g%{»ﬁéeiHi{]H {g{a‘%éncgped moves, or

I NC
whetherftbedr:ez:i mmstaﬂ(hllols geaesaﬂysiaatm'meldybssti‘la sigmmation of all forces

trt ct 52 BB S8 s P O By f mpercs

on the blbstantialy aoligs asorityining packed bed is from the substantially liquid
component in the solid-liquid stream that flows through the packed bed on the way to

the filter. An opposing force is imparted on the substantially solids containing
packed bed from immiscible fluid blanketing the packed bed and/or flowing to the

22~



Referring again to the figures, these process steps
are now described in nore detail. The solid-liquid
wa@trgamsrs conveyed near the substantially cl oBerUS2d7/004121

103, 203, or 303 of the substantially hollow cavity

102, 202, or 302 of the filter colum 101, 201, or

301 via solid-liquid streaminlets 111, 211, or 311.

The solid-liquid streamflows through the

substantially hollow cavity 102, 202, or 302 towards

filter frohh%esél?ﬁééﬂat igHd Wf apenfigsd céﬂﬁnn204:or0puﬁﬂfbe@f of ltke present
substanti al | hol | ow cavity 102,

inventionnihe smpeciblafbid Sraydes rudraulic e édgﬁt@?{mséilrh?? fluid is a
liquid orrﬁrﬁ L{?’%fﬁ‘gdrt% ifl% n%@%gtblg%’_rﬂuﬁp% Nighdl “ﬁhél‘é‘f@r'ee tﬁé YuHstantially

he 1tmmscible fluid flows in
solids cantainingt packed | ged cant dec pusbad hinfasees JfoﬁebPﬂb\ﬁr\SIIS The

sussenl iy 3I485ho3bAG080 b IR, B plbied et i e

force m‘matrhad byt thee sobsmnawwrhqerctlmnmﬂnémow WI’EErS@lId-HIQUId stream is
ccust K55 ik R T o 18155, ) A4 e brosin

forces hB¢ Alsbt BCIULRO the? Gctioral F0Lcesa impakietiaohi thie pomtannaluf solids

containinpaskor S Sy b 1 eaaE RS BRE B OHanhAy sotis
contanmh@t;ﬁdk@ﬂ B?afd ér'i’&trfé fdres of ghavith05, 205, or 305.
Qot'i onal | ortion of this substantiall

[ i.qui .
RalppoIAsSindy the Uik BeSeRERSISS SERs siay FPeiked in more

detail. g'gkeé‘@ﬂd Mgma s&réérha&% ?édtr‘i@aﬁtﬂé 8Ubstantidmy clddkd end 103,
via the om portl on 107, 20 or 30

, 7
203, or 03'03an tes.subsiantilly FellomBevby 8020802, G ELOT the fier column
101, Z(ﬁ I\ﬁé'ébllhﬁl(%l@fgjs%%% QHleﬂ R 1t hey subs B! | ?hb)’sohd-llqwd

onent sage 'east * a portion of
stream ﬁlnmsstklrbughfthal@M@lytmlb})’glﬁ%’itw‘e@ 18002, g|o§02(;pwards the

ol A 08 8 S04y ORPGO 4RO Penddnay oz, 202

or 302. tTiee nhai:t;obiepfb\mdusrdlmaﬁad pid thesubstardially inollew caity 102, 202,

or coz JE BTl 1BT245 Bt DRI iAo n

substarﬁ@hyd@ometcmrmmgmapaeked thed floimt mmepaem-ngurdhstnegm in the

substarhially hallavesa i 104 12D for 2. 8 DB 57 pacepgd i e

or no coﬁﬁﬂe‘f‘@ur‘rédt Whérésthbh@ambéﬂtls %dfﬁ’ctelh’dlyq high above the filter.
nent, but contain émal I

To the syt dnal ine polduins SeapBninvsia B e ot 105, 208.r 309,

substarﬁfa'i Ao ¥ m@wbst@htuéw& nauhsban’cpcﬂ%ém ﬁé&ée@ throu h the filter
onponent present in th [trate my af fecte
109, 209068 0 ne T BDAGI tha inigRor of e Bler e S, @%‘e or 305.

Optlona(?lp Sonftlbht@fr th@@bﬂ%ﬁﬂtlél& raﬁdf édl’h%[)néﬁi HiHiﬁ bé I?écy"‘dlé& back to

h'e openi and the
the sollddlquati |strqamj é‘muaeﬁhna‘temeecﬂsébeufme@ qqi@mmggﬂ%mrn%m via the

bottom %ﬁ%ﬁh%?;ggﬁf p%fS%V %ﬁ thi’éastt hEnd! hl?érahfbéofw I 565,18r 305.

cent so
Substat}uﬂaﬂyeinaddryumm:dmw&httharsublstantlallsa ligeicghompeneshpassage, at least

. solJ even, r ef er,abl ng,, N, t f. . .
a portiopchyfe B BRSBTS AT Ui Go L) o e interor
of filtertthBss alo® 1205, Wi 308 apar@eust theofiiterscolomdst, 284 bt 801 via the

bottom pr:])(r?tlobﬁ’j1 I1 %90809%} 5]87 of fliter {uebe 105, 205, or 305. Alternatively, at least

a portion of the immiscible fluid may blanket the substantiailly solids containing

packed bed without passing through the filter.
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is the substantially liquid conponent. In the case of
separating crystallized paraxylene froma

wa@elordedsigiui d stream the filtrate may conpri SBCT/US2007/004121
ort hoxyl ene, netaxyl ene, ethyl benzene, paraxyl ene,
and ot her hydrocarbons such as paraffins, naphthenes,
benzene, and toluene. As the substantially liquid
conmponent passes through the filter 109, 209, or 309
as a filtrate, a dense phase of substantially solid

nggﬁﬁ% % uﬁggg@ ffﬂérg\{fgguﬁf\e1(t)ﬁ:§§é1a2§ %?ll Lﬁfglgé’lgy%mpnses the

substanttaillys‘li@hldl amdpopentiyitemay feamiaia sohll dampquﬁsdofstheeamstantlally

s colReeB P RS Sl TR FOTRETIFD GOEHL e ypotantoly ol

compon@ﬁt predemian thé ﬁ&ﬂr@l@nmwebe atfecw byisuch afabtohﬁ nm}iudmg, but not
ene,

uene. ab e den h
imited g ogr BBkt Ane et EvPIaVes TS bTs HerSRIPTI, g ShacAdeipRgnings
in the Nﬂérh'dhd hRe Stilpet ¥t s@ild- quboétiféwmcmjeétﬁdlﬂﬁo @2 filter column.
of the filter colum 101, 201, or 301

ear,,
Howeve|r,n 't isuBkefared aihas thei flirate COMAMSEePO; MOEE 1 18@” %é) weight

percent ¥0Rds %dr@%rb’férﬁbfypﬁaﬁﬁb@“tha@l aeblt 90 weéight b@rcent sol!ds even
substantial'ly liquid conponent and at |east a

more preferably novmareithbee ahautd weight eepvent soidsughd t'W%St pre?erab'y no
more thgbléb%rut 1t %n‘g;rﬂtg?éﬁbgﬂ Solf R N rESUHsS h‘FFle (e of the filtrate

e substantially soli1d conpone
is the AUbshanaailweliqwdatconmna pdnt then asser 1af Seﬂ%ﬁaé'egbpafs'fa"'zed

paraxyl%'L ktg a[ E%ﬁﬂ(ﬁcé) |Bh§tr35 U & 'f'ﬂt hl/e %Pyd%oﬁ@?fsge%'rﬂ%xylene

assi ng rou h e fi r abl
metaxylaﬁéeetwhbenmmrmnarxylener qmiseiﬂﬁlrWthcanm@ﬁt $ych aﬁtmaraﬂ‘ns

i S, separatj on enri ched product stream
naphthe&ﬁpppggﬂ St gﬂﬁg?gntl ally solid conponent is
Ab tree sabsiamtiallf ligoid fcbimpomient passes shraigh thiezfiltend 09, 209, or

300 s e ARe e 5 bR RT BgE oo 73 fin tne

substarfiafig #oliodt é@ﬁg} q0RPR0Z| by 02 Bubisd easeadf sepmobiing crystallized
i

peroS e R bl S o U ST R Sy Gpongt Lmprises

paraxylér;u’é‘l \9—9020951‘ VAR edthprisEx? 08rth&ddad, n’h@t’axyldﬁé Fiethyllsenzene,

enri ched "product stream conptri Si %&l
paraffmgum@tﬁheaeﬁ,y benzepe, candotiHenes dPreferaliyvy dhe dense . phase

compnéé—)%f LechBstaphBity Vobifkds E8httking PB@k@d‘rbé@ aWlitMhOtHé: tsubstantially

tream con‘Erl Sing the substantially solid conponent

hollow caitr 482 398U B020Rb thersilter fokgRD1, 20% 18 & AbHRger, or in
substarﬁfagg rt‘éamd&(i% ?@@@%r%t Prind! this fRiia®dn, a portion
onen rect

I'nto chute 310 and then into
of the substantiajly Jianid REEPoTIEat @ndi 2iHeashe artion sifitagdmmiscible fluid is

omove R LS, S UhEhon 8 siroam

compnmnmblne sebstam:aslw sefidanaponents oﬂ\lt@'netmglun ehteefsit @npartien of the

e e R

passind tHrbdgh 'Ehe filteou rPrafératihe aﬁebﬂtxarﬁemﬂr&a’c}on | ompdskibly concurrently
with thl%%%?%?%%figghgéggﬁs%& ysltl(':ehaeh(1j c%ranHs%g %é es?l@stantlally solid
component is directed out of the filtration zones, FZ1, FZ2, or FZ3, and into the
reslurry zones RZ1, RZ2, or RZ3 per the embodiments described. In Figure 1, the
enriched product stream comprising the substantially solid component is directed
toward reslurry zone RZ1 along the substantially curved section 108a of inner wall

-24-



solid conponent may be affected by such factors
i ncluding, but not limted to, the type and size of
w0 b@740883% antial ly solid conponent in the sol i BET/U§00T004121
stream the size of the pores in the filter, the flow
rate of the solid-liquid streaminjected into the
filter colum, and the type and flow rate of the
imm scible fluid. However, it is preferred that the
enri ched product stream conprising the substantially

108. %%dc fé’g?@%anch %bﬁgﬁ lsﬁéémt B@ﬁ\pi‘%mg 4 upistdmitially solid

substant | COfT'p nent
componpntefsednaexttyd|tes$eftam &b@uwh!%l vleﬁlegqﬁs the nsieheds progiict stream

compnsf’r}lég a%&ﬁﬁéé%al%%ﬁc&ﬁ@ ﬁm?war'a%rr%sﬂfr?yf §6ﬁQ|F3(Zt ©3A Figure

the substantially
3, the énripived pmﬁumbrmmamecmnpnsmg meesebaﬂ@nyalhegs@hﬂﬁaﬁomponent is

Iy | d
anectod3B IR LIS 5! B helrkBBpertBs Fnin "Lbbut B0

THR thchétﬁfp?@cﬂltlcwétréém ewub@hamg Hié wubstariticilly ssiidn epmponent

exing eSS A, Y 225 M A s, gptanialy

solid coﬁﬂfo%eﬁf fbRT B yollcﬁﬁ@ldtslﬂ%@m%ttﬂntméﬁ coRigise sraat annouﬁts of the
substantial ly qui d conp Vg&ent - and rmstt t bstantiall
substanpfaléy émémm@%@%ﬁﬁi ipBiRCidefidnThrepmat of the gubstantially

liquid ccﬁﬂB@ﬁé’rﬁtﬁr@BEb{t ihi i hricpeB Preatct Qfearheﬁmbr%mg ttlhe substantially
tion, the present invention is djrect

solid cqrmm@ntnnﬁg ke @é‘ﬁ@@dphﬁs%mhc@ﬁﬁrﬁs'f‘ﬁ'é'dﬁ’%u‘&'t Bﬂtt limyiteg to, the
type ana‘%liéjﬁf | qU| éﬂﬂalﬁgf&ﬁpc&%ﬁohahpmolmﬁqwd stream, the size

sepa I ONn process mal nt al ni

t he
of the porgg i ther iltaruthe flowerate of the ﬁgw-agmdestr%q@rmj |qtﬁéhe filter
columnggh% éﬁ% I%)?;?é %{ioﬁoﬁtr?{legaf{héalﬁ\gnﬁé%lba\‘mwm Illdwé%l* Gt is preferred

he 'so stream For th
that th@wmﬁsmi prod Uzt ptreauntcomprmg dhe shbstastiply aijnde cemponent

ressure e
comprisg s PR apRC30 YiaPLPEREHR S A°AGEAEREAN Nouig componen
preferaﬁl&ﬂé@@élﬁ@ﬂmbbﬂ:] rwf wlbfgm mmc?nm oftHey ssbsshantlaur,lnijgn@ht:omponent
Ve rom¢the filter,. co r nat j,ve
more. RElERSE (8 A b B, ST oAt BT 4 sty tiaui
componei, \Wdet0 o0 §stréferBOll WS GRhaA04balit 251dwe@hbrﬁeroent of the
strategic locations within the Igref}%ureﬁnte weight
substantﬁllgukqggd £LTAPPRE R SV MRTGPF 98%33% 8> depN PPN gP weig
percent GEthe! é\ﬁﬂsté’ﬁtlaﬂfy ﬁdlﬁd o%ﬁﬂ%rfﬁntoév@rﬁ paerespeffetabiys less than about
present | nvention, EHOVI des for, the formati

15 weight BATBSTEAY 18 FybSEIELY UBHELCHTRGT BRI BT R raply less
than abﬁﬁt SBP Vet ?El‘d@lﬁobf Me CMét&g%élB' llqaf@Q co@rlipcﬁ{&htOfand most

filter co
preferablyess #ean abayt Shueight ﬁefqﬂrﬁ @f éhﬂaFUbﬁF?é‘t@HW'Sufq gamponent for

best reéﬁlfsgam initially enters near the closed end 103, 203,
of the substantially hollow cavity 102, 202,
lor a8difionhthrigiesend inventior is glifested doi mairiainingna dease phase

cormor e SUBBLYBEY 2o TG, bk Sk e epio i

separaﬁmﬂoﬁtcmﬁssabyynhmitdalomg:mﬂ lmgherrpeessmﬁe goine| at a temgerature lower
than thagnetip phys S A ehitoRe SEbERHHRLY $aid cfbdiiht i tdSolid-liquid
stream. For the purposes of the present invention, the temperature of the higher
pressure zone can be determined by determining the temperature of the enriched
product stream comprising the substantially solid component removed from the filter
column. Alternatively, the temperature can be determined by placing temperature
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for at least a portion of the inmscible fluid to pass
through at | east one filter 109, 209, or 309 to the
wo oaenogsressure zone. The solid-1iquid stream P@WES2007/004121
towards the substantially open end of the
substantially hollow cavity 102, 202, or 302 by
crossing at |east one filter 109, 209, or 309 wherein
at least a portion of the substantially |iquid
conmponent of the solid-liquid passes through at |east’

indicatordNf §t+dté§i& lé&ﬁlon%Qﬂbth|ﬁfth3099hé|0pf§ségreﬁzémét rate that
exlt filter columm through a bottomgfortlo 107,

Fmves o4as!ofurtmr PRRVIER| @eﬁtqnmgeléep'cm othgoaftiyp of the
separat@ﬁfﬁ%@ésé [ QHRN H&%n@'l%ﬂlo@ﬁ%ﬁf;htﬁ]ﬁvfd'e:csltﬁ? th€ GbHWBtion of a

0si ng pressure he i nm sci b

substantialiy smlm gsontaning packed bast within tl‘@su@pg@nwm hellgw cavity 102,
202, or &ggpc%fet wg fgte? ?L?H’\H%db%(ﬂ 1(835’;0%0% tlgig mgbdﬁlqgntorés' dfown in

e open’end’
Figure 4ay lis¢ salid-quig stcéam\mmal}y eynteremeauolze cmsesloand 103, 203, or 303

o e STBRGF-RE R oo 68 i, B SHRSRAR BELIG e solc-iaue

stream iri¢ieugiottdrown) and thedima@ibler fliaY(not M\owbsmmaﬂyadzmtyzrs the

open b8 ABATRSERL P Bl Sheh e BHECATRL, T aiflpetie nuc

initially é}ﬂb@t/hé?éwbétdnﬂél& heliv canityad2, 2621 bESGBfmfaamblsabfe/suff cient
conmponent accunul at es, the sybst

lid
for at 'eééh?aPWt'ﬁQ PFatrectmmiseiplgcidd dospass thpygt aéﬂ %taw.fqt@r 109,
209, or lsbg t8NthkNSwer présHurBsiomse nThBesélidthcﬁfd %ﬂﬁah’ﬂ mdﬁféis| towaftds the

hown in Figure 4c. Substantially solids contain

substangathk @aeammfsth@@lbﬁt@ntﬁ{w hlavy savibr 104202, or 302 by crossing
at least 5HQ‘°tfll%'Ft1 bd| ng S?} 58 vﬂﬂi’rbg‘isé‘t @%SPQ%&?@O@SﬂtH@&J@éthtlally liquid

ows towar the filter,
compor@mbsqfaﬂuel wliqtllwﬂl ﬂasmtmbwghgabéﬁﬂséd?ftﬁeﬁ"ﬂuﬁ 08e 708, sor 309

formmgﬂhﬁltr%?% fHa‘?% £ hd lte?ﬁ&l%u&r?h%%g b tﬂgt&ﬁubﬂ"ﬂo&?bbbeor 307

ovvar ter
of the fﬂiebsmlmﬂl()é'ol 1205s @iri 30% tnataextiengs thokugh He clossdaenid ofghe filter

cotormn’, 5S8R A B35 BG4 B30 H i o ot

liquid stba’amtfhﬁnl dmhﬁleteby erdssing thédilter 1e€SUR20Y, as 369 @mits way towards

e opeb ek s b ALY B PSR ol R 2 geer 02

Réfg?rﬁig"h@@l tlaq?igdre hbdgélgi sﬂlbgtékﬂ@llmgqam tllctdmpbdent btthe solid-
t ant
i sEges TG i JEEBOH 10B0 08P e Sttty solc

comporiehﬁ e 8 fen A @Gst‘t‘arﬁi%ﬂ? fﬁiﬂm%&ﬁﬂﬂdmﬁigabacké@%ed 415 within
unt. of substanti al Izy solids containin
P

the suh»%am'w{y thellove Layityt 02 i #98r Uorlkn 108, %ﬁgoau%%?nt'gly solid
comporg# accanfnss, e édlﬁstgﬁﬁé’lﬁl éélﬁﬂ; éa’ﬂtﬁmﬂfg patk&tbbad ’hBReases in

tom of the substantially solids containing packed
size, ansbanayiilsthies estisnsertionrinaiweendtherfibepppddhe Waledsi drpwn in

Figure 1’5 °§u@§farft%rl bl icoRtain EQ&R%F be§ cﬂ@’@é@b‘é ﬁ'l%dportlon of the

cts as par axy roma soll | C]UI
substarwﬂxeamlds qoenltamm@epgclkeﬁvbteénwn@nem gwinlytliasid flowsstowards the

s [
filter, WG}E% ﬁaf)%tg %%s?ﬁclﬂ?%hfaﬁ?tﬂﬁt ﬁ%&r\r”#tlgn rgtgt:? the gﬁortlon of the
dense phapéewbefginl thee nmﬁmsbmlesd‘lund flowsl tbvepar titg dilter.  Once the
substarﬁiranﬂgessaid containing packed bed 415 and 416 is formed, the pressure
imparted by the solid-liquid stream is generally greater than the pressure exerted by

the immiscible fluid. As a result, as shown in Figure 4c, at least a portion of the
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The present invention also provides for a substanti al
reduction in capital expenditure and routine
woradontiessance by reduci ng the nunber of novi ng PEr/US2007/004121

required by solid-liquid separation process units,

such as screen bow and pusher centrifuges. The

filter columm, according to the present invention, can

conprise little or no noving parts, substantially

reduci ng the routine mai ntenance costs associ at ed
substantiiy! s@iﬁ%e%bh%]ﬁahgsﬁﬁabﬂedil Botid 496painalt i406 imoves fOweards the

resent invention also ﬁrow des for Sag |aI vity 102, 202,
substantiaiy ageniand 4pfi 48t aet 8R4 Qf deesyhptamtial '?fa Qi cavity

or 302. SOQ\IHeh' e dsé’&ﬂ% ?1; BRhcRkssC rysdrdd 's%ééd@@tdiéodhét %mount of

substanti a I sot hernal conditions, ij
substarm@lly aolldsmpdtepn@ge@@@@d badHeawngdheetor dhothe thér*Cotumn 101,

201, or %§ '%s d‘if%??o tﬁéjgﬁggé‘@bﬂgét%b!)iescﬂmé%ittﬁecgotﬁﬂﬁrcﬁifhé §ub§t%mtlally

ream t rai sing the tenperature of
solids c@’ﬁthimn@paskeéamsl Tmsas ghowr yn Eigurerddst al | i zat i on

TRequessbt infepdag etoer foroelfaErS yeffion' ¢ dleeEaeasSucts,
such asi pataryliene, floso apsalid-litpdd fsmeam st bslauvmlyamwdemp@awrﬁgwthout

e anc BSOSk iyl ST T RIS B S ity e

column afRBHRIsirY\cOmplae Faturars tﬁ@ paliddigaikbsegdratipn epremss
i nvention al so provides for tR %sepa

B g o SohPlaniet drdsion n capial

expend el @RidC PHIRTHEE Hhaintéheahdel IblyeFedingTthat nueiear of uneeing parts
bel ow t he nelting point of crgstals in sl

required by salis- fquh %?Ra%%lnfp%iﬁ HRitS pPEcR &8 ?W&P”é@%wbénd pusher
centrlfugﬁgr Eﬁ'\%dﬂl{é?’ cﬁ)l&ﬁ’tﬂt LB RN prdsehe ivenitioR, tas %oﬁﬁpnse little

rystals t helqu|df|Itratethrough one
or no MoVing paﬂsemb%tantlaib/ raseicpientquinepmagidgaanags, EOStS associated

with co ‘?ﬁ%wal %&Y&Qégﬁnﬁ a$8t| guitdes for the use of filter

RS enec exi sting paraxyl ene units
1tﬂeatpra$erﬁamwenaoa alsot proviggssforsyubstanty) savings in-refrigeration

. 07/1088 1 _ccC
costs 5 LT LR YRR s T, Yt unr
substaritu@uy&asmet'dmel cﬂﬁﬁltsdafél |Qu'rrént;splaid-diuu¢hpmwees,ysuﬂﬁ |ag screen
ower i, ng the I n.r
oot e 54 RorbRBATE AR AR} BBl i herey
raising ttl‘iélt tl{elﬁﬁty&amr%ebfltfﬂérﬁﬁwehf sbm/ailrhgnegk Dparaxylenei ¢rystallization
teca city.of the so |q separ.ation
proces%qtﬁ:r P1Sy hﬁ"?)r%'ﬁ%"rgyl ﬁ?ﬁ&ﬁ © ofr P?elre%‘ﬁﬁfnﬁgcreased
refrigerfion c@g@Vl de a cost effective debot tl eneck The
resent i nvention al so g{OVIdeS

s LS GATHID aiPe FTRLIRS e SUPstantial o8t SRS b Feducing
the amPMnf BF QbRAS rlSst”Pf ﬁltrFéQé ipdabhie fidqRidntiP go0Ad Cineétsiwemibhdl solid-

d stream thereby reducing the anount of
liquid S@m@i@n@fécﬁé%%fi@@ appafatese$-soneri zati on react or.

tﬁ% Qé‘r‘f’t”*iﬁ@ﬂh{?ﬁ%lﬁ%?oﬂ&ég kbPRGk lsBbaldtRnPef BaBS@aNGally liquid

rat| on on
components from substantxally solids components in a filter column at temperatures

far below the melting point of crystals in slurries derived from a crystallization
process that can be operated in a continuous manner without high loss of the

crystals to the liquid filtrate through one or more filters during the separation process.

The present invention also provides for the use of filter columns to
debottleneck existing paraxylene units that already have centrifuges. By adding filter
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connection with certain enbodi nents. However, it is
recogni zed that various changes, additions,

w0 pqgarovssnent s, and nodifications to the ill ustPer/@s2007/004121
enbodi nrents may be nmade by those persons skilled in
the art, all falling within the scope and spirit of
the invention. EXAMPLES The foll ow ng exanples are
presented to illustrate a process for the-recovery
and purification of paraxyl ene substantially in

columr%c‘éﬂ? ﬁ)é%ﬁ WbldmhEetoP HRs 8Ristihg VERit RNis Fodshiguipe u?crease the

Wi ng paranmeters were neasured or cal cul ated
solids/liquinhrse patationcehpagityashitss alsp lpweriag wee gafrigesatiamreqfirement per

pound g)??cen){ﬁ&fe Eo?a N&. S?h{an%?&ﬂeq %rdefiggﬁgglnéttsstéétm EQ?%;%Ptfﬂberatlon

B i N The soltd
bottleneeinmraiemmﬁed tnhﬁwe sapadity dfjtihel solidsfdiquid g¢parnadion equipment,

v e RETCE e A el W Bohec
ﬁ'ﬁgpﬁfeQEHf fnintidif aldd ?F@\h@es §f3) fltBP cMRBRL top?édi%t feedstock

araxylene in th he wei ght percent of
losses ft¢ msd/aluabladowaneduc&ﬁay(rgyovetrmg menp Mes@xensfroppthe cold end

sos P sy BIRSES el e PEEST BRBARITELAR o o

isomerzatiormeaetorng an i nsi de diameter of 6 inches. The A
col um cont aj ned. a si gle filter tube a 0X tely 29 .
Tﬁtﬂw@qf\ﬁ'or‘ehaﬁht’ee”ﬂf&%ﬂ%f’d rd'ihgnBPEF?‘P%ls hg?tﬁ%r%'ep only in

conneéﬂé‘ﬁevﬁ@\s cerfaly &Rbbetmenize beWeFUhels?Q@Bégﬁ:QQdathat various

|ter screen fabricated with a 316 stai nl ess st eel

changmdmms) ImpreemMBblsy iandi medificaipRs te dhenilhistinted gmbggiiments

h t
b gﬁ: d %&%&kl@ﬂﬁ B A, élmllﬁffﬁ\ﬁﬁﬁ‘in“\‘ﬁé scope and spirit
may %ocat é|nc%es r'n 'Q top of the Iter tube gnd P
of the ipgemptiorsed 0.1 nmby 3 nmslits. The overall open area

of the screen was 9 peréﬁﬂhqpl-?é Exanple 1, the 6-inch

di aneter filter colum 500 | b/ hr of a solid-
The i RDQ7etasdiss BETprs2idad (o dletraté iagpiodess femthe recovery

anc o RG0S D e it 5 RS RS i 5k Besent mvention

and Fipiréd3! i qUihe Sdlloeving C patamestens) w'emadnwbelmt oremamdlatgd from

measul biibbES: (1) B i B 8t) SRStk ioR PEL% bl WAL stream

(2) thel WBIGHE bBFsart! of sblidEhia thergidaiduie saieahhe(sly ithé Q@?@em&re of the
not contr&{l&d and thereforef var i eid w.th i ent

solic-ighsreay (4) theenpial PEERRNLSH RATEXYIRNE 1B Jem NERISH(E) the weight

percent fhsolRdird fige Ifnirafe P(‘G?Stﬁért%n\lﬁé'aﬂﬂﬁr @Hlﬁ@tfmi'a‘teﬁf(n the weight
psia. Five sets of n? es were renoved during

percer@evf Rataxyieng in Shee%!fehd the weight peregndaf "ﬂH'dHEHF"@ cai<e and (9)

the tenTé*&’aﬁnré &'1nB éatk%f Ak YempBidilirel 8Pthd LAk wal! idttheasinéd for the
streamand 24 | b/ hr Nitrogen

third example.

Examples 1 and 2 utilized a filter column having an inside diameter of 6
inches. The column contained a single filter tube approximately 29 inches in length.
The outside diameter of the filter tube was 2.375 inches. The filter tube comprised a
filter screen fabricated with a 316 stainless steel CONIDUR® screen bought from

"Hein, Lehmann measuring 6.4 inches in length. The top of the screen was located §
inches from the top of the filter tube and comprised 0.1 mm by 3 mm slits. The
overall open area of the screen was 9 percent.

For Example 1, the 6-inch diameter filter column was fed 1500 Ib/hr of a solid-
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Sanpl e 032-1 032-2 032-3 032-4 032-5 Hours from
Startup 3 6 20 24 30 Solid-liquid stream W % pX 25.9
wWQ20001@8878 26.4 26.3 W% solids 16.7 17.0 17.PCWUSH07/004121
17.8 Tenperature, OF -71.0 -72.1 -74.5 -74.3 -74.4
Filtrate W% pX 11.1 10.8 10.7 10.3 10.4 W% solids
0.0 0.0 0.5 0.0 0.0 Tenperature, OF -70.0 -70.5 -72.8
-72.8 -72.6 Cake W% pX 87.2 85.5 85.4 85.7 86.5 W%
liquid 14.4 16.2 16.3 16.0 15.0 Tenperature,F -68.0
fiquid str@%nﬁ3 Ctﬁ%gﬁsm 7|ﬂlxe54xﬁlenﬁst fr@@erﬁ thrﬁﬂtrﬁéﬂm wem,perature
e

crystalligarancT 6 RIORBUIS &)t SRIG-IGo IS wmbasing BikPq xvienes

entennd fmllfér%dilﬁﬁﬂ‘ﬁé’ﬁﬁbbﬁdﬁﬂla[@l%Q@O@’dl@lﬂﬁsthfsr Bmfﬁ)ur test. Gaseous
conmmercial, |ow tenperature %leéﬁﬂﬁ* izer.

nltrogerpwags;meéi a% theammiscibley fhgjeli d fﬁ f@éw&r?fsﬁh‘?gn%ﬁ%@& was not
controlléi%f‘ﬂbg %r@r ké‘r@e@r\ﬁhﬁ alrhﬁf’en?%Hé{%r%?e apﬁ’ﬁéxfé@jt PAtE of the

or t our test eous -
mtrogereweg/zmmsarmnwmwve@eu@wasmmr@@metmsfi?uQé@ akive sets of

sampied {fork TEWASIS Sl s ol BRETAMIE, Blp HEGR UG08 Tabie
1. tenperature. The feed rate of the nitrogen was 20

| b/hr and the inlet pre s approxi mately 59
psia. Six sets of sanpié‘g%}ig renoved during the

69 FiexuC olu@ni wltw ‘Eﬂ()ﬂl ibthrtSudicklpud tssreatroamd R4 lﬁmb Il\h‘tI'OQQn

TARLE 2 R" l_ tor th 1000 I
Sample '\ eam and 2D Pg?'ﬂr N|§$Eo%er Oégkr%l % |0|32 I2I 3’1%‘5

Hoursfr&%éstértms4 5 D34-% Hour$ frgm SKartpp 346 21 30 45 393

o

Cal +. AL O/ AV . Vo N WY o1
Sott-d-= ||U|U|u STTCANT V70 JA 25,9 24 J 248

6. 32670
26.6_ W%solids 15.4 15.3 16.5 17. 7 18 6 18 5

Tenper ature, OF -75.Solidtiiquidstgam .73, 8 -76.6 -76.1

Wi% pX 25.9 26.0 25.8 26.4 26.3
Wit% solids 16.7 17.0 17.2 17.9 17.8
Temperature, °F -71.0 -72.1 -74.5 -74.3 -74.4
Filtrate
Wit% pX 11.1 10.8 10.7 10.3 10.4
Wit% solids 0.0 0.0 05 0.0 0.0
Temperature, °F -70.0 -70.5 -72.8 -72.8 -72.6
Cake
Wi% pX 87.2 85.5 85.4 85.7 86.5
Wi% liquid 14.4 16.2 16.3 16.0 15.0
Temperature, °F -68.0 -69.6 -57.1 -57.2 -54.8
Nitrogen Supply
Temperature, °F 82.2 82.5 73.4 81.0 86.9

For Example 2, the 6-inch diameter filter column was fed 1000 Ib/hr of a solid-
liquid stream comprising mixed xylenes from a commercial, low temperature
crystallizer. The pressure of the solid-liquid stream comprising mixed xylenes

entering the filter column was approximately 155 psia for this 54-hour test. Gaseous
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Filtrate W% pX 10.3 10.3 10.4 10.6 10.5 10.1 W%
solids 0.2 0.1 0.50.1 0.7 0.2 Tenperature, OF -73.7

WO Z®7008878.9 -71.9 -74.5 -73.9 Cake W % pX 86rQI/8682007/004121
85.7 86.9 86.8 86.1 W%Iliquid 14.5 15.6 15.9 14.6
14.7 15.4 Tenperature, OF -72.1 -71.9 -69.5 -68.3
-68.7 -70.6 N trogen Supply Tenperature, OF 85.9 87.2
71.3 88.6 66.3 78.0 The third exanple utilized a
filter colum having an inside dianeter of 22.6

nutrogen'vV&Qﬁ?.ed eﬁh%oih‘gﬂl% Qtfl"i'fcf‘eﬁi'h%gtefmdérﬁfurbtﬁ?ﬁtﬁe nltrogen was not

Pr oxir ma es I N engt hese ilter tubes
controlledeaadfﬁ(brefoa&a adried mt@ Qmenfammpe@juﬁe Th¢t feedt faje of the

.nitrogena%%%gl_ol Iﬁg}r' %gah% g\(?eéi Slfé%gﬁ AT f/\{éesrébgé#u mafjé?;%? 18%(5)(() sets of

sampled WERS réhoted alurithg ihgubd-teiuraest, yielding then@smltseﬁhown in Table

xyl enes froma comrercial, |ow tenperature
2. crystallizer. The pressure of the solid-liquid stream
conprising m xed xyl enelsABnE?_i ng the filter -30 WO

2007/108875 PCT/US2007L.00 Was

6" Eifpr Goluran ¥ith HP0Jblhy $9) '*-Fﬂg'dr?tr%am n 3990 P Jfitagen

Sample [EST_When| T be4Hl r[ST034-B 66 GBES §f 03anpl psOaebe | 0346
r an?\/nrl_ Thle coh t : ans t)’sjl al I i et 4-%| ot H
Hours frgm, Starfig g1 | q%i d am Was %Et ilned wer ¢ then

changed. After vvaltl ng about 20 hours to allow the

Sy St tm O eﬁc St dg"héhﬂ&r%é r{l €T II'UIIC betb Uf
sanpl es were rennve hour _period. The

r
T

Wi% pXpressure of 25 spl i24-Q | c‘w @4 r dan?e8npi i AHY i x6

Wi% soll’d¥' enes—f n*cu'15:_ e 1qu53 h fi1'6§5_—:r COWHFM 8.6 185
approximately 117/ psia f these | | ast séts of

Temperateneplfes. Gasédds hi tfoBen wekb.lisdd 43-& he i-APsci bl&6-1

furd—Th tenperature of the Nitrogen was not
controlled and. therefore varied with anbient

tenperature. The feed Filffidde of the nitrogen was 150

Wt% pX| D7 NT_and [Ty BNT BT 4. $SS[UT aovRs | appeoxi| met®by p7 10.1
psia for fthe first 30 ho tely 72l nsig
Wi% solids; t he | ast O-4 hr ke 9dt s mplles.%Tn &1 %% x| set%s

TemperdreS &Pl €3 WeBG I Enovad d‘ur 789t He t7asa, | yFélsdi hg 7BD

i o Yo NIT-ILINN | = A"
rnelll ts Chn‘v"uﬂ . Tahl e—3 TABLE 3226 o

oo N |
m vy 1T U<l JTariri

with 10,000 Ib/hr Solid-liquid stream and 150 | b/ hr

Ni trogen Sanple 006-1 @@aBe2 006-3 006-4 006-5 006-6

Wiz px ot s omSEaptup—S2d 27 B3 #8 otase | 86.8 86.1

Wi% liquid 14.5 15.6 15.9 14.6 14.7 15.4

Temperature, °F -72.1 -71.9 -69.5 -68.3 -68.7 -70.6
Nitrogen Supply

Temperature, °F 85.9 87.2 71.3 88.6 66.3 78.0

The third example utilized a filter column having an inside diameter of 22.6
inches. The column contained 19 filter tubes approximately 48 inches in length.
These filter tubes were fabricated in the same manner as the filter tube installed in
the 6-inch filter column as discussed above.

For Example 3, the filter column was fed 10,000 Ib/hr of a solid-liquid stream
comprising mixed xylenes from a commercial, low temperature crystallizer. The

pressure of the solid- I|quud stream comprising m|xed xylenes entering the filter
-30-



Solid-liquid stream W% pX 26.1 26.0 26.2 23.6 23.5
23.6 W%solids 17.8 18.0 18.5 15.3 15.1 14.9
wqaeoprossture, OF -75.5 -77.2 -78.3 -76.8 -76. 4PCTUSB07/004121
Filtrate W% pX 9.8 9.6 9.2 9.8 9.9 10.1 W% solids
0.0 0.00.00.00.00.0 Tenperature, OF -74.3 -76.3
-77.4 -75.2 -75.3 -73.8 Cake W% pX 83.5 84.3 86.5
85.1 86.0 85.7 W%Iliquid 18.3 17.4 15.0 16.5 15.5
16.0 Tenperature, OF Not neasured Nitrogen Supply
column WaSRAprbNingatef 9B5pSa40r 2h&Girst 38.Howt8.of thé fbst vidlehe first
2007/108875 PCT/ US2007/ 004121 For
three setSn%sampﬂ%ﬁ wege JRmanes f Ehe ap%d%&fwfi@%egwﬁ'@%% f??wh"?h

the solldahc?iﬁ é?ﬁ\' w%%%lﬂtéufé’dJWé?@eth@h' ardedrb Pter2Bitingr@bout 20
um was operated over a w de range of
of samples were

hours to mlmme cﬁyﬁtﬁml t@n@act;a%t@aw-aﬁat@r dyee mese
gﬁﬁ‘at Bf thé goﬁ@-‘ﬁq[}id éﬂgéi‘h Wemprising

removed:]g?%rsg' l‘{ﬁrand ?ﬁer vari e nbi ent

con
mixed xylenge rfaedl rea&tel'l'lml tmﬁueotowmpm apprexireaiehed 1dupsiagor these

last setsrgtlsgnaplfe%XBE-.‘;a%r o@gsétrﬁgghd@gum Wat%sh"{%ﬁnﬁn&féﬁle' fluid. The

temperafooki of the hittogénn evas Sateoetroléd lar@R Sharef@s- Gadb with ambient

tempera&%g; ?[Re?g geegd ga ggfé eégtr%é)griéva&sg‘? é%}bgggppg tﬁ? dr[nlggbressure was

'approxinSétbga.ZSSl Rasia, for hﬁbfﬂr%QO Iﬁﬁﬁ@ a'iﬁﬂapﬁﬁﬁ&naﬁélﬁ maeianthe last

2950 ~ W% p
three sefs; of spanglesg. In AY, @'

77.2 77,
gﬁ@ay) 2% Vier§4relfng\3e% %lr@ the test,

yleldlngfhjeIQ-:‘s.‘Hl)tfs?sIfl';»erQ|n29a9k-3](§3 9 18.4 Tenperature, F 23.8

23.7 23.2 25.7,24.7.24.0 25.8 24.9

Pr essure,

psig 89 91 7XABLES3 32 80 68 51 56

78. 8

22.6" Filter Column with 10,000 Ib/hr Solid-liquid stream and 150 Ib/hr Nitrogen
Sample 006-1 006-2 006-3 006-4 006-5 006-6
Hours from Startup 5 24 27 45 48 51

Solid-liquid stream
Wi% pX 26.1 26.0 26.2 23.6 23.5 23.6
Wi% solids 17.8 18.0 18.5 15.3 15.1 14.9
Temperature, °F -75.5 -77.2 -78.3 -76.8 -76.4 -74.8
Filtrate

Wit% pX 9.8 9.6 9.2 0.8 2.9 10.1

Wit% solids 0.0 0.0 0.0 0.0 0.0 0.0

Temperature, °F -74.3 -76.3 -77.4 -75.2 -75.3 -73.8

Cake
Wit% pX 83.5 84.3 86.5 85.1 86.0 85.7
Wi% liquid 18.3 17.4 15.0 16.5 15.5 16.0
Temperature, °F Not measured
Nitrogen Supply
Temperature, °F 55.9 49.2 56.2 44 .1 49.7 54.3
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Filtrate W% pX 63.0 64.5 62.7 61.2 62.0 63.9 62.1
63.5 64.6 64.2 W% solids 1.0 1.6 0.0 0.0 0.0 0.0 0.0
wa207108874. 2 Tenperature, OF 25.8 24.7 22.7 2BCWUSDO7004121

25.0 23.9 23.6 25.4 24.6 W% pX 92.9 93.5 92.5 92. 4

93.7 93.1 92.4 92.9 94.5 93.6 W%Iliquid 19.0 17.9

20.2 19.8 16.5 19.6 20.2 19.1 15.3 17.7 Tenperature,

OF 23.6 23.6 23.3 23.2 22.7 25.0 24.3 23.8 25.1 24.4

Ni trogen Supply Rate, Ib/hr 4.5 6.5 2.5 4.5 4.5 4.5

%f @-Zx‘é lé 45 thes 1mwéraédmﬁm Wwad Ged a7ﬁwlﬁec$61yl%n§5 &ream from

86.1 78.1 78. Pressure, psl
a Com”@JIC'QBS@EWsWLM oReratng ?ﬁ@@@uf 8gr FexHipfi ﬂtgr P ‘{h‘%'? ﬁ"éﬁseoaerated
over a Wa?efan%fe PR &Hdiichs. Th@%sé@ﬂ§ﬁ§utr@@enow‘é§nu§é‘d as the
t at” various sizes and can operate successfully
immiscibliet fiuid. vBne demperaisne iof the nitygyen ovass 0gg pontrolled and therefore
/ )/ [

varied \?ﬁ\ur %gg? tgr%%%ur'é Cgf;l%rg s%?sg ggﬁawlg§ W % tr%i‘&b%& Rhifing this
fifty-houvr ¢est yluelﬂtdgetlmodésduﬁs%ownabshbled inthe filtrate. The

paraxylene in the filtr primarily derived from
the |iquid paraxyl ene p?}\?é'\r/ﬁiﬁl n the solid-liquid

stream | né" gidteeCalumrt with WiarmISatié-Licmlq)straamre was only

Samp%UU ook P 0352V Ph353 (10251 (L6555 J‘@z‘;a' T§BE-F | 09558576950 | 025.10

ite the fack eltenparatur he nitlr oge

H°u'5f’§iﬁ‘ppl y wa$ 120 to 16Q0F warmer {han the solli d-1i qui d
Startupt r egam3 Keepd ngl t e i [22r gt e2% erp@Batjur @1 clios€ tjo the 50

SOt Td=t T quir d-Sstream ,gr@é@gg{@a,ﬁrow des savings in

refrigeration-ecosts I+ is nocci-hla for

Rote B ] OS00,T 900 L AR L OR et o Pnt 0B oot PRPLRroe | 200

Wt% pol yma8Qo | bes.3ubgBdnt i &1-2y| 7®é&r nef8.8 harf7t5he 73.8 | 69.2 | 704

Wit% soidd 1][dah HOUIT 8k STV G818 qnib 5ol 4501 | T4OPSCT6D & 290 ([ aB® | 18.4
1

aratva ol oean tdh tha lt annaot At 1y of tho
oT LT uTl ol O AT UT U AYA] Ll U

A>3 »pwy LI 2B LA CEASALRE S A

Temperatufe. 1| | qlid stfeam |This |is ilfustrated i n Tablle 1.
Flt ils2aBs¢ 2hdssiBlde |t 8- bperdle |t HeT i nétiloft- 8o 2A&t | 24°

Pressufd]€ [Cake Mear the top of tne Tifter cplum (i s nuch

. closer toft tenmper at ype lof £ he sgol i|d-Liqyi dgstire
P*9as shoﬁéu rlﬁab ng g nal laé h}%oe %36}1 chg}B il %0

operation of the upstreafi®a9stallizer can affect the

Wi% ppequl 8@ |1 64.et [BZGS‘ uers [t @2bh¢ 63.9 tlere2col| uedns bP164.6 64.2

ol b

L aavia—thba a4 |l o rig PN - U I
% solide Ve 1.0C Ao g PIo% TEH LY oS e % | 1.2 1.2
Wtﬁ’soﬁar;saffe%? mﬁﬁ, ?2 dhoj?[] |nq'ale3 flkl‘!]g data iln

Temperajusg)| le 4 cérn be groupeFd in|several ways to denonsfrate
°Fthe | 258 | 247 | 227 | 2314 | 227 | 250 | 239 | 236 | 254 | 246

Wi% pX 92.9 93.56 | 92,5 924 | 937 93.1 92.4 92.9 94.5 93.6

Wit% liquid 19.0 17.9 |20.2 19.8 16.5 19.6 20.2 19.1 16.3 17.7

Temperature,
°F 236 | 23.6 23.3 23.2 22.7 25.0 243 23.8 25.1 24.4

Nitrogen Supply

Rate, Ib/hr 4.5 6.5 25 4.5 4.5 4.5 4.5 4.5 45 4.5

Temperature,
°F 76.1 78.6 80.3 75.9 80.1 85.4 86.1 78.1 78.2 82.6
Pressure,
psig 35 35 32 34 33 32 34 31 28 29

These four examples illustrate a number of important points. This invention
can be built at various sizes and can operate successfully with a variety of solid-
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changes in filter columm performance to changes in

process conditions. The first four sets of sanples
wowooe/10ken at substantially the sane feed conedT/US2987/004121

but at various inmm scible gas rates. The col um

pressures increase wth gas rate. At 2.5 [|b/hr of

gas, the solid-liquid feed pressure is 72 psig and the

inlet gas pressure is 32 psig. At 6.5 I b/hr of gas,

t hese pressures are 91 and 35 psig, respectively. The

liquid sﬁéﬁﬁ ra?@E"@rﬁfslnHH\‘?édFﬁbefldlaqtentéQEt IrE Bl Akesiresbhidnipdthat tables,
gas rates. ferent grouping of the, d?h
very littyer solits emenmowa@w(@mlruémrf%tfatﬁt edhenargpylene fiy the filtrate was

pnmanlyacﬁé/xji #8ht GRe il aﬁJrSi?ﬂeﬁé‘tpﬁ%sQ&I M Bee tsBﬁdeq'ﬂJﬁi stream. In

arl a SubSt an y const ant hi s conpari1s
generall meaflltme $enmp|eeatuoawa_s anly appst 4 tord &J‘g{ﬁrmzsihan the solid- -liquid

| ast 0
sream e s 518 RSB ATYE) HiRgeFERRURY 028 f20 o 160°F
warmer\/\ﬂﬁart the éermmaurcaseeahe ddeping dfie Jitratenigmprratwei eose to the
solo b sFanet S aiRioHe Sedhos B Fetiocl 4TS, 1 s possivi
for the \t&‘hﬁeﬁém’m o dhavidaket fear thestelpt of trecBiléert ezlumn Tmbleesutistantlally
warmerhen e STEHTAY BTt KOLR Qe e flwste iefature close

to the tdRipaturatld? thEdolitihicdid B¥eak. Omhizas illvieated én Table 1 It is also
successfully over a w de range of operati

possiblg dacanaratesine. myenion Gorine i sake neBE b 19i 8k 122 fitr gglumn is

much 4B5EP tb She! férﬂ??ratﬂre Of fthb L SSlicCRiHATstARAAT 86 | L§hown in Table 2.
conpri sing a tration zone and a substantia

|1y
Finally.echangssdinribel eperptionrd, thanmsiieans rystaliizen gan @rf\fefbm,ﬁ required
inlet pr@ggur%@' @ dth%%@raéglum u Huﬁ@%lr@stﬁg dvePAIHEAMpIO RESulty §ubstant|ally

ier wal he apparatus of clai-m
unaﬁecﬂedhé'ﬂ'ﬂﬁlssimvmfn Tabkt 3.on zone is annularly d| sposed

$he Gsa P iabie e 2Rl B, droRBSLTRCabéral e 8 manstrate the

changeanit (ited cohshmrpgﬁormedm‘ chasges duipsocess apnglltlons The first

our B sy LS 4,500 007 o g B ot

variouéSmﬁ'?leagés/ralem ﬂc’:ﬂhe salemrapeessures u‘ﬁ?eam i\nath gas rate. At 2.5
er

o o bGP e s 15 T3 A Ry e 1

psig. /(t'é B%/Hr@ﬁ@asﬁhé@&%r@l@@afeﬁm of ant aamdngy\mpacnvel&l The cake
|Itrat|on zone conpri ses Ieacgadl%nefllter
a

samplagy adigetss oAt Yelian Galsds cbblali Miexy SR etpgs A different

groupnﬁg?‘%"f MRE ddtd Prbaéhea P PASE!4 demahstrElEs ARY JfRicY ©f 9brying solid-
1 wherein said reslurry zone ¢o

fquid 1664 ARIASROIRI I BiEr VAREDIRS BSM AN, CoRARL | Shis comparison
involved {dthpPles®s5-1 &td!02B-# Hi8ugh 025-7. Finally, the last grouping involves

samples 025-1, 025-4, and 025-8 through 025-10 in which the intent was to
demonstrate the effect of varying the solids content of the feed holding all other
variables substantially constant. These results, particularly when combined with the
results presented in Tables 1 and 2 wherein the same equipment was used to obtain
data at significantly different conditions, clearly demonstrate that this invention can
operate successfully over a wide range of operating conditions.
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8. Afilter columm apparatus conprising a
substantially enclosed filtration =zone and a reslurry
waQome/1088her ei n sai d substantially encl osed fi |l PCRUSZINT/004121

zone and said reslurry zone are separated by a

barrier wall. 9. The apparatus of claim8 wherein said
reslurry zone is annularly disposed around said
substantially enclosed filtration zone. 10. The

apparatus of claim8 wherein said reslurry zone

That whigffis RBSnRgd: substantial ly central axis and said
Substantially enclosed filtration zone also defines

. a

1subsParfiltet] [GplyBAt RAPAERIYUS, GRTEPURBEeid fiFajion zone and a

t j y ra es ih N b ial ;
substamzérdgf)s(ié;’rnﬂ%l?e%do r 'Vr;(l) kgﬁé, 1\/1vf\é_?l%|h said Dfkfliond! zone and said

eac t e apparatus of claim8

substantidibr enclosed tedlinry ranes are sapawag bysebagienwalst  one
filter tub h f i . i N:sal
2¢5 ¢ phe %RSQroqiés Cc;g glra%pqr %hléi et sgloa'fﬂﬂ'%m‘{lf:z:oﬁenl é§aérﬂwularly

i'ses at 1eéast one
disposed heoampsaidt substdntizligiencRsdteresiurns addef i | t er col um

further conprises,a .deflector neans ks

o o e SRR B! L% G, TREE Sub oo brBlpsea restury
zone def@ddsUbr ¥ubstdAtilg 28AHAIL SR BridCEaIdSARtatiddD£bhe alsondefines a

14. The apparatus of claim8 ,;gtweré@i aféailld barrier_ wall e in
substantiglly tcﬁﬂt'f?él ax'?nsﬁﬂ%t‘fvbﬁreﬂ? opBift |SHYStafgia ¥hé’.95[{3 r&tRs ar
substan@4l soRirfBtobssebthevai d reslurry zone conprises a

straining neans to assist with reslurry operations

4wi t hiThesapraratusy erq@mzaﬁ@he@r_\ saic ﬁllirlag‘t\;n ngsPmprises at least
one ﬁ'teﬁaf.}%:at us conprising-a filtration zone, wherein said

filter colum is in substantial cooperation with a

5r es| diheyapraratusiqf claine Tappareir §3idbRititianAons GRBPEsRS at least
onefiltels.ai d reslurry zone is situated in a chute and wherein

said filtration zone is situated in a filter colum
6def i Tdw @ppanatus of utistrant i wheyeivevaidi barxies. wall, hagethermal

. . r of claim 16 wherein said filtration zone
msulatnogvg;ﬁ;g)rpl% $at  least one filter tube. 19. The appar at us

7of clTiemappavdtes edf ctaimd 1f wharain eaid sesluryhEeheesorprises a
| east one

svainind, SRl ] B O o

greansA fileB86iusin Wpbhratas ldomprisipg reasubstantiatiy iemcksied filtration
resl urr

zone arg3 (S0 EoRE vl SRRy BB e Bl 5Bk o s
reslurry ZoR®& @restipatated®yi 4 barreawaronpri sing said one or rnore

9. The apparatus of claim 8 wherein said reslurry zone is annularly
disposed around said substantially enclosed filtration zone.

10. The apparatus of claim 8 wherein said reslurry zone defines a
substantially central axis and said substantially enclosed filtration zone also defines
a substantially central axis, and wherein said substantially central axes are in
substantial proximity to each other.

11.  The apparatus of claim 8 wherein said filtration zone comprises at least
one filter tube.

12.  The apparatus of claim 8 wherein said filtration zone comprises at least
one filter. _

13.  The apparatus of claim 8 wherein said filter column further comprises a
deflector means to direct at least one substantially solid component into said reslurry
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substantially solid conponents and one or nore
substantially |iquid conponents, said process
w@oipnossrhg: a. contacting an inmscible flui drei/ub200Te04121

or both of at least a portion of said solid-liquid
stream or at |least a portion of said one or nore
substantially solid conponents; and b. passing at
| east a portion of said one or nore substantially
liquid components and at |east a portion of said

zone. ImMmscible fluid through at |east one filter and

for a filtrate_conprising. said substantially

14 qLT]i]J(?]‘ &&Rﬁﬁ%{% ofclatm; & whersl i (bargr ‘f"ﬁhshas thermal
insulationgsrépBatied) enriched product stream conprising said

one

or nore substantially solid conponents. 22. The
1Br ocdde @Praraium ofi oiey & whatpin i Jeslury gRpe comprises a

strainindgﬁx%%inQQosés%@ét with Fé?l@?* bﬁla}éﬁd?%wrthiwba% fedibfation..
one conprising said at least one filter, an area of
16i ghdy fitemeanmmeapparabfs eernprising a filtralioa zanss véareim $3id filter

column gsgll'\ids%b%(?%% %ﬁo@egﬂ[@gf\gﬁﬁ.aorfﬁsslldr%‘?fl')r&&onC entration of

one  or nt i al conponents. -35 )
10 200 2pparius©T/diBR00B/ Whatkda s=id regihypraiseisssibiated in a

onute o BT K56, o385 LA B RS i cPbrouna
substantiaibatentraraxisd or outside of said at |east one

filter, and wherei aid area of | ower. cqncentration .

18 safie GREARURLYooRIILE e & P MGG AOnE dhpises at
least onkdierecbav thin or inside of said at | east one filter.

24. e process of_c| ai 2 wherein.sajd contactin .

1B o e GO KRB 1§ RO i QUi zgiie Comprises at
least onedikeent rati on of said one or nore substantially solid

conponents. 25. The process of claim?2l wherein said

2Pont da pgrafatys i daimdduvbereingsaid ghuite aptignplly comprises a

strainin% ﬁﬁé?atr%rt%%ésgéltwfﬂl\ RYSILAFE opERStIdHLORRAM Hid Fe Uy Zbne.

ereln said contacting and paSS|C3% st eps ]
24ubsthaprecass fos separatingaat lepst atpation sl @nsoapiiose sybstantially

- | e oge L hter: i gher re.: a
s o3prBhd 88l °8° sEl Ay Yoo Bkt Gy 1 moro
substantially solidsedunpionghtsr aprdesserar mmie substantialvd quuido_gcnlm\ponents,
said progélsggf)gﬂvérfsiﬁé: said at | east one filter, and wherein

essure zone is located within or inside
of sa&.d atcdrdastingramn frhiscible? 8uidlwdthpionecos boith adfaatnleast a

oB S S SRR SBT3 IS B SE gy more
sabstanitially solidtcontpaidnts;santdd d conponents in said

oo Ot S0 Back S e BB 3 i e tantiaty i
components and at least a portion of said immiscible fluid through at least one
filter and forming a filtrate comprising said substantially liquid component and
said immiscible fluid, thus leaving an enriched product stream comprising said
one or more substantially solid components.

22. The process of claim 21 wherein said contacting and passing steps
substantially occur in a filtration zone comprising said at least one filter, an area of
higher concentration of said one or more substantially solid components, an area of
lower concentration of said one or more substantially solid components.
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hi gher pressure zone. 30. The process of O aim 21,

wherein said solid-liquid stream conprises at | east
woer@7hyssrocar bon sel ected fromthe group consiBCT/H§2007/004121

et hyl benzene, paraxyl ene, netaxyl ene, orthoxyl ene,

benzene, toluene, paraffins, and naphthenes, or

conbi nations thereof. 31. The process of Caim?21

wherein at |east a portion of said solid-liquid

streamis the direct or indirect product or byproduct

28f aThel Hﬁﬁ%s@'(ﬁpéléiﬁ@r.?tzl Wﬁéfélﬁmalcﬂifaﬁéésﬁ higBer Ebacentration of
process of Claim2l1 wherein at |east a ortlan of

said oneser mpreumwntﬁlwmu@mwwtﬁéﬂowe? RIPHE P’Mﬂaﬁt"f said
at least Bheq’}f@rogyﬁéﬁlﬁéreﬂggéhﬁ%ébl of48ivieP RoPcerfafion D -sald®ne or more

wherein said crystallizatjon
substanpaldy:sslixl componestssisdocated yithim @rgmsjﬁe@fﬁa pblpast gae fifier-

2800 THESGReBEH OB 0% gty B g sty s

substanﬁ@llly th bl ades tof ddgherscad r‘rtmndtlatleot ofosalldndlne &gt mpre gubstantially

lid or b¥ﬁgsoduct of a nol ecul ar sieve adsorption process.
SOld CORWONeAS-pr ocess of claim 21 wherein said filtrate

zgoﬁmwpr@esbecﬂﬁlaiﬂnm wWiyetietre saigocostalcting e step . bloeurs in a

ﬁgoup consi sti ng of ethyl benzene, paraxyl ene,
substanfaly, cQYRIGECUIERR | ene, benzene, toluene, paraffins,

28nd MR HReEESS oflclaifPli WAbicM i dilecfcﬁfﬁéctni’gﬁ an"dhﬁassmg steps
rocess of Claim?21, wherein said inmqmscib

substangale@ceur i G ltraiorgzep OIRTLRG Fgidrat 'P?Pb&é‘ﬁ ifer) % igher

pressur& 2bRBNafi LR prE¥slirdGhe. conpr essed air, xenon,
argon, neon, helium nethane, ethane, nat ur al gas,

23t eahheaprocess o das 26owherein masd hmmreme%ar%l zgpeds 3 focated
around 8]" 89%@5? lof %%ﬂf feragi bRA fikr, S™ Wr@i‘@lnoéaﬂ%@er pressure zone is

nponent s conprises a dense phase
locatedmtrlrm psmsgd@oﬁabsitaatdea%thr}p Ptarked bed of said one or

JEre -ﬁ,@sé@r& V\Eeu S8k Go7 CRFRPERN SBid 3'%8ng:| l%%@ﬁ?észone is

of claim rein at Teast a portion )
maintaimeed |athadterppemmte ddweratharotpei melltgwgsmqintoné sgid e or more

substarfiafy PR cBiporicdis th FATRRIAIGId Sl ToLEC L0 & 1 o
dxastTie mod:esm obfciaim 26 enheéreivedaiccodtadtingt stepnoceurs in said

reslurried with a flush feed in said reslurry zone.
h‘gheerQSSWﬁeZ%%cess of claim 21 wherein at |east a portion

. sarke QP@céﬂs HPC RIMSUR Sttstreirnsaid $dligliglid etiane Bbmprises at
least o!g%r g%rgggrlgo% ?é/ Ctlag dfr%%%: kthteO grglu% Sc%lnlsgst#ngq ofd ethylbenzene,
paraxylene, metaxylene, orthoxylene, benzene, toluene, paraffins, and naphthenes,
or combinations thereof.

31. The process of Claim 21 wherein at least a portion of said solid-liquid
stream is the direct or indirect product or byproduct of a toluene disproportionation
process.

32. The process of Claim 21 wherein at least a portion of said solid-liquid
stream is the direct or indirect product or byproduct of a crystallization process.

33. The process of Claim 32 wherein said crystallization process

comprises at least one slurry section.

-36-



41. The process of claim21 wherein said solid-liquid

stream conpri ses between about 0.5 wei ght percent to
w@b@ailo883s wei ght percent of said substantial | ypCrOB10a7/004121

conmponents. 42. The process of claim 21 wherein said

solid-liquid streamconprises between about 5 wei ght

percent to about 60 wei ght percent of said

substantially solid conponents. 43. The process of

claim 21 wherein said solid-liquid stream conpri ses

Jet WeHe photdsslOf Gaigh1 pﬁh@r@n’i at dleafmcwpoﬁﬁan/vef gbid solid ~liquid

percent of said subst %(?nt a one

stream FaiiGBrBE oSSk PRI TP RICLT § SPCs 3igEoadsorption

proces®f at least one substantially sol | d conponent froma

solid-liquid stream conprising said at |east one
Hubst Hie MPP‘*}SSS@f|Q§F“Hb%3oWQﬁfe'ﬁrﬁ?"étf'l‘ir%t&sFO'B\Pé'seS at least one

Y fé(g?né’éﬁ i) bf eflyl¥€hzene, paraxylene,
hydrocaﬁ’gg% %ggg%d Ff([:T 2%09 4121 Si2 rocesg c%nprl sin pahe Y
metaxykeneps omﬂwoxaler@pplqﬂnz@nsn tolienei bperafflruﬁd apg naphthenes, or

ormation of a substantially solids
Combmgﬁ)‘?}égaﬁﬁ?%af packed bed defining a bed void space; and

36. bpa‘ﬁlse pg?tia&ssl efaClaim brwheneinsakbimmiscibile dlkid isngelected from
d
e o325 L oS0 5. AR 2o gy xonon.

argon, heoh, Hdliusn,| reetharg, @thame,irctedh| gesdand s&taream
npr | said l.ea one. subs ant| a [
Shmporinirosss of siaifb 2z e aei bRt Ak B i %%entfaﬂon of
said oh@aat dmo@@rém@s’taﬂﬁamal Solrt dcﬁﬁﬁ@n@itle ceu’aﬁrm% isaldense phase
qui d conponent passes,thro east one
comprisjng ' AHRLHBRISY GRCKPG: RPASOWREIEIoNg i A10E SHBHRGUgHY solid
comporidiitgi de of said at least one filter conprises a

hi gher pressure zone. 47. The process of claim45
Fher el he triecese #f \ilaim 1o Wherginiat deastap Pogtion | qisgid enriched

producp%?refaH tcfc‘f ol % s&iel BnEOW?rmeéssﬁ}Hs?arﬁ%9 séﬁd ctiSponents is

cess o 46 wherein said solid-l1quid stream
leeCte(étmas’QS@"YZﬁﬁ%m ble fluid are directed into said

I\%ighe’f'hé? Spﬁﬁ§€§§ A U5; Aﬁ% w-mﬁeﬂ 9 gt b dt%said enriched
erein sald | nm sclI gn ['uid app Ies an opp05| ng
producipstesarie resjus'iaa'otiwumasﬂwh fexld ip said ireslugymomeni ng

cke g r

ghe?hgi)g%% srseofZ gl%érﬂl és)f: S,?rr%r% E\ aql lgégf % %brt?m'? of 'sQ dsgﬁeg or more
substantalgriquithcompenestd isneptiooiafly reéycz!ad tagk td sast smjn:bhqund stream.

5L bk s a8 TBENAbrel) ) SeBURE ot comrises
betweepoalbmﬁm Sfweight prorbedt to gbodt 65 weight percent of sald substantially
solid components.

42. The process of claim 21 wherein said solid-liquid stream comprises
between about 5 weight percent to about 60 weight percent of said substantially solid
components. )

43. The process of claim 21 wherein said solid-liquid stream comprises
between about 10 weight percent to about 55 weight percent of said substantially
solid components.

44, A packed bed process for separating at least a portion of at least one
substantially solid component from a solid-liquid stream comprising said at least one
substantially solid component and at least one substantially liquid component, said
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streamis the direct or indirect product or byproduct

of a toluene disproportionation process. 52. The
w@e@casss7df C ai m 44 wherein at | east a porti opCDUSHaT/h4121

solid-liquid streamis the direct or indirect product

or byproduct of a crystallization process. 53. The

process of claimb52 wherein said crystallization

process conprises at |east one slurry section. 54.

The process of O aim44 wherein at |east a portion of

processSéhifpAsingdht isteiglor: stream i s the direct or indirect
product or byproduct of a nol ecul ar_sieve adsorgt on

proceds. SPPIYIAG Fibcaywissible| AL 4i9rwRepistings dpgnation of a
éu%%?ént%llﬁ%%héi@Eoﬁfau%ﬁbcbac‘kégsﬂéﬂ“&éfﬂhhy aSieed d6id space; and

cont al ni i's I n substanti al cooper atio
w. th Baid mssm@attea@ﬁ@ poitiparof saig alfsasy W@mgntla"y tiquid

#cé{g%?ot?{rggdl%?sjald %ld e BF &3 %fub% ﬁlt%‘llgdfscm&@sr gbAtaining

A pOTLion I sc asse
udukedg:becatthuswwmg porenrmhedf produdt stiamagnrmprising said at least

co n ack bed. 57. The process of
oaea§$§§f§naﬂ§/r l'lqg%\ P%ﬁ%‘?t a portion of said immscible
48.ui dTipe psesesshofocigim skl Wheteih e deastne pbrtiareof s&kl aflleast one
substarfaly S50 corEnSadhiasierdrre dbnt BoSbafeRBRt of caia
496)| | dThé Qubcksst ofectain mﬂmharémrthecmeafareand or outside of said at

stanti all S%Ids cont ai ni I_(r:é'packed bed. 59. The
leastor}ﬁ LICOBPTIRGSR MNP HERRYTE 2819 east a portion of said

£ubstpRé iptbless 8Plcidim asnNRERIINIheamkadwiiith oF insig®\Wdsaid at -
as_said enriched product stream conprising said at

least one:Hiter cBPESAR? W‘?%ﬂ”eﬁsk'b? FAN€onponent. 60. The

48.0CePRe Qhroebss 'Bf59|aWHe46'Whéﬁeu|1 es'%ﬁ(tj SoliRidui@Nstpéamabfld said
substantially solid conponent of said substantially

immisciblg flaid arertlirgciechinte seicehigben PRRRALECZANE. substantial |y
£PNstpRt GHo8ES | O ol Alas Wr%‘?@i‘ﬁe%loa%n%ééib%“ fiidesbplies an

product stream conprising said | east one
opposingipeassire o sgidswibistardiatiy sedids coelammleoqﬂ*@@e@,%d of

0.2l iydd é#bg:%@én I lmn%scs}vhéreenfn'é‘%ig fi é'reﬁn?ssure zone is
pressure Stant y oppbsing the direction o
maintaid'edpaacaerhmnpeoaftu&n@lweuUbaanﬁealmgltmgopcbins ofonaidi at lgast one

substarfHils S iB e Eerf i baid iR RASERERLPRY O g a

tan 'y"'sol'i ds con alnlng packed bed, said

&‘p‘r oceThe propesssoh(laim 4domhertin ) leasta pdrﬂiorqof gaid solid-liquid
stream s tﬁe Qired ?',ﬁ&.P&taﬁmdﬁéé E)r %ySroduct of a toluene disproportionation
process.

52. The process of Claim 44 wherein at least a portion of said solid-liquid
stream is the direct or indirect product or byproduct of a crystallization process.

53. The process of claim 52 wherein said crystallization process comprises
at least one slurry section.

54, The process of Claim 44 wherein at least a portion of said solid-liquid
stream is the direct or indirect product or byproduct of a molecular sieve adsorption
process.

55. The process of claim 45 wherein said at least a portion of said
substantially solids containing packed bed is in substantial cooperation with said at

least one filter.
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substantially solid conponent and at | east one
substantially liquid conponent wth an inm scible
wo bao7dossis directing at | east a portion of sai BICHUS2007/004121
| east one substantially Iiquid conmponent through at
| east one filter to formsaid substantially -solids
cont ai ni ng packed bed, wherein said bed further
defines a bed void space; and c. passing at |east a
portion of said at |east one substantially |liquid
SGOﬁDWbrddefsQLtghclaim di o atheveindatsieast aopodiobsofasriddimiscible

cont ai ni n cke 3..TIh -
fluid pagses, (T RISNALIEH SxPOREALET ST BT VERT RS Sfeling pacted
bed. fluid passes through at |east a port| on of said
substantially solids containing

-39 W
5007 TuBBres e L Eieb0 A0BIesn Bhioamhe BRgCEsal g Immiscible
fluid pa:ﬁe%'t &ggswvggaeétneggt drRPfikerd POrtion of said i m’n sc:| bl e

ses throu sald at | east one filter, The
58 océl'd“ge pfOQﬂsamca@nw\Hér\ehﬂream gtdeast & ppdian %S%*FJ %tdpast one

substangé\h( gﬁﬂiqg&g]poﬁ%?%@@élal éé(hdsf?%;t{lﬂ ggcls@sof $BHbn of said

ream f orns lon O
substanﬁatb)ssahds abmmlmnglpaskedmdl ni ng packed bed. 66. The

5§pp| ,e@i QTOC&S L}:%In’!ﬂgrﬁh rteﬁrg: léégpasgbmo% c?f id substantially

solids dtbmlemmgn patkel spedc é&reremoved aad sakoistemiomldl yproduct stream

bed. f
comprisyie, 595k 7115 gt o1 ARSI GO POl BPmeQsBIEn: a1y sol i ¢

auar axphes peodgssrofeciaiot 68-wWherdin at ieastra portion sf sajd saibdtantially

st TSR i S IRE AL ABEBFLAE oves i

substarﬁu@ﬂ? dristantedire sfors o HRspldddrfe bE sdid eridhedh pﬁtﬁduct stream
said solid- liquid stream or at |east a portion of

comprising gaig ddeaskong sybstanptialy, seligd grapenerhd b. passing at
greastTie p;S’rUcb@é‘ &f kit ABghardih akaid IrhAiddibler AURt iZpplies a

stream and | east a portion of said inmscible
pressurg| wtzstahilaiIYgﬁpa@smlaté\e difectign mrdlsmﬁsewﬁqqigeaad substantially

ey Ng said substantially liquid aromatic
solids cf)t\{atlﬁlﬁb‘j)agﬁge 4 Sal (

sal “inmmiscible fluid, thus leaving an
Gr i ohatan updprocess fernfarodingra substastinlly selidss cantaining ypacked

bed, Sagf#}o%eggrcgﬁydr%w reslurrying said enriched product

eam W feed. 68. The process of claim 67
wher ea.n sacahteotim@cai ngpligalinyids sitrepnst epsprising  at least one

%%getx%%l:yzl |1¥i %cﬂﬁg?néflﬁe%\é ghtléé;%ta g'%]&aﬁﬁgw h&wggcomponent
with an immiscible fluid,

b. directing at least a portion of said at least one substantially liquid
component through at least one filter to form said substantially -solids
containing packed bed, wherein said bed further defines a bed void space;
and

C. passing at least a portion of said at least one substantially liquid
component through said bed void space of substantially solids containing
packed bed.

63. The process of claim 62 wherein at least a portion of said immiscible
fluid passes through at least a portion of said substantially solids containing packed
bed.
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hi gher concentration of said substantially solid
par axyl ene, an area of |ower concentration of
wadwstiessrs al | y solid paraxyl ene. 69. The proceB&T/052007/004121

cl ai m 68 wherein said area of higher concentration of

said substantially solid paraxylene is |ocated around

or outside of said at least one filter, and wherein

said area of |ower concentration of said substantially
solid paraxylene is located within or inside of said
G@t | e pedseds bf elaim B2 wheeeipr eckast of poftidnnd8aid immiscible

rein said contacting_step occurs substantially in
fluid pa%sﬁsdhéf?‘&h sridaiggast mEleh r ati on of said

e3UDS Y b\%&ééss@ﬂ ¢idim BN RNYIIN @t Iddst J PBrtIPEFS48idOAt least one
cfal m 67 wherein said contacting of step a. occurs in

substangjally; ifedida e mpangng aifnsaid csRlidsliguid) stigamufprigs a portion of said
substanaﬁfyéégié méan{—'Hi’%gggé’%%ﬁlZl 72. The process of

erein contacting and passing steps
G@ubst'%ha i prolcgsscelurclaim £2 iwhergin osaid oiemisonpiei uidg applies a

posourd BT30S bo"8ne AL U1 BESTBHL B0 5 BRtaray

solids coh@irting peadkedrbegher pressure zone is |ocated around
outside of said at |east_ o ilter nd
i o chiiooe e 1 SePomtiEe; ot "Bash: 2 ShsteRl i o Hsfefiaty solia
paraxyl@ﬁe mmd aahoilcﬁﬂthdoﬁtﬂeémmoeﬁpngiﬁg sHi¢ spbstatiallpfsolid aaraxylene

and a syeuaaliply Dol sroaTabRTaaGcoNg REPCTT B S her ol

sai d gol i dedrtadting Sdd famMisSIbRY flaRs with olneaé»t bofte of said solid-
hydr ocar bon seI ect ed fromthecg % con stw
hepmﬁ%%%ﬁé at least @0rAR of $eihyyl agtiall %rémé'ene and

benzene, tghy8ng. atpl@%@f 1‘a' B§rt|o<'i‘1n6f @%ﬂ‘%@%@&%ﬂall?rhqwd aromatic
conbi nati ons t hér eof process of claim®6

shieanai and af lpass @i RrTipR of e mrﬁ%ﬁﬁm@ggoug@mt one filter
s ugst ant ?amﬁ o Fpﬁfp?lgﬁ\ba%\ﬁ &fbs‘f‘@r‘;ﬁ“&?ﬁ{ IR 8RS m8tic ‘S’?’Ieg’m and

ene process of
aalchlmnﬁeclhleeﬁltadntm@ lea\goguan entehed Qtomsmﬁm Femprising said

53‘?’5%%"@%@‘?3%, 3 gg percent and 60 wei ght percent

sal solid paraxylene. 78. The
process of resianirying Zaichenkched pratund stréam withd Bustefead.

i ot e arodned B WaRT 67, ARetEh 3] SaERlnd thd Bassing steps

substarialipxdcendn a/filirafiba :wrmesmpoibnr@ aaioh S2leashoneifitesaad area of

higher concen{rallon oy Isdalcljssagsl;tgﬁ{iaelij socfld paraxylene, an area of lower

concentration of substantially solid paraxylene.

69. The process of claim 68 wherein said area of higher concentration of
said substantially solid paraxyiene is located around or outside of said at least one
filter, and wherein said area of lower concentration of said substantially solid
paraxylene is located within or inside of said at least one filter.

70. The process of claim 68 wherein said contacting step occurs
substantially in said area of higher concentration of said substantially solid
paraxylene.

71. The process of claim 67 wherein said contacting of step a. occurs in a
substantially countercurrent flow.
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t he group consisting of nitrogen, carbon dioxide,
hydr ogen, conpressed air, xenon, argon, neon, helium
woreaohanssys et hane, natural gas, and steam -41 PCT/US2007/004121

72. The process of claim 67 wherein said contacting and passing steps
substantially occur in a filtration zone comprising said at least one filter, a higher
pressure zone, an a lower pressure zone.

73. The process of claim 72 wherein said higher pressure zone is located
around or outside of said at least one filter, and wherein said lower pressure zone is
located within or inside of said at least one filter.

74. The process of claim 72 wherein said contacting step occurs in said
higher pressure zone.

75. The process of Claim 67, wherein said solid-liquid stream comprises at
least one hydrocarbon selected from the group Consisting of ethylbenzene,
paraxylene, metaxylene, orthoxylene, benzene, toluene, paraffins, and naphthenes,
or combinations thereof.

76. The process of claim 62 wherein said solid-liquid stream comprises
between about 0.5 weight percent and 65 weight percent of said substantially solid
paraxylene. '

77. The process of claim 62 wherein said solid-liquid stream comprises
between about 5 weight percent and 60 weight percent of said substantially solid
paraxylene.

78. The process of claim 62 wherein said solid-liquid stream comprises
between about 10 weight percent and 55 weight percent of said substantially solid
paraxylene.

79. The process of Claim 62, wherein said immiscible fluid is selected from
the group consisting of nitrogen, carbon dioxide, hydrogen, compressed air, Xenon,
argon, neon, helium, methane, ethane, natural gas, and steam.
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