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I MPROVI NG PRODUCT RECOVERY FROM SI MULATED- MOVI NG- BED
ADSORPTI ON BACKGROUND OF THE | NVENTI ON [ 0001 ]

we@aranxesbene and net a- xyl ene are inportant rawCT/US2006/007146

materials in the chem cal and fiber industries.
Terephthalic acid derived frompara-xylene is used to
produce polyester fabrics and other articles which are
Itﬂ wi de ;Jsettm?vmaﬁ?gmmﬁ RBC@QVERW nmaterial for

e manufacture of a nunber ef ul ts
i ncl udi n@&%%@%ﬂv@ﬁﬁﬁwéﬁsﬁg‘? Y One or a
conbi nation of adsorptive separation, crystallization

and fracti onagadkeROUNT i ThERY ENVEETIQN ed to obtain
t hese xylene isonmers, with adsorptive separation

[0001§ 2 Patd-i1ehe@n @ h@Rlxy ¥R &E irhportailt ravd eraepials &f the bieiriicabind fiber

_ new y constructed plants for the dom nant ra- xyl ene
industiieso ferephthg 5oL dpiivsd Semeragieng &éﬁ?%@iﬂ%éf?l%%&i{ﬁ%?ﬁ frics et
other %ﬂécgeglrvgl]l&gagg Il R8s Bodhf Bvibih ix§leAd 1 @aw M@feri 8 F&TR anvdacture of a

scription directed to the recovery of =
numbgp af eseiy pedectwasluginginsssticidesand jsapjuhalio agif. PprOrgEmbipgiign of
970 edj.tion_of. ' . i -] r _
g At Bl Dl SRR, P gy Lok s
xylend isdn@sre Rt dstestive sdpantorusphurihg agsambaerity oftheimarket share of

desor bent s, hani cal parts of a sinulated i ng- bed

nerYf?'ésfréﬁF‘Fﬂ@i‘tfjﬁﬁﬁ%P?fnﬁ? a(?éﬁy%gglsf)%l?r' di stri but Fﬁ\é' Inigquied
ows, the interpals of th bent

100080t piAssed PN T RO BT HET BREDGE LG (B ARt ghrample
a gendi MEREpREMHile Qe LR BN oY pRAER s ipiertalip pape 70 of thé

a fluid mxture by contact with a soljd adsqrbent f's
Septelage.:rgi@’.i’o ¢ditiaqnpfiChemjgal Fngigeering Proorgss @{ cg&ﬁ:d@?g) jeiisglopg
historg ?f aglgi'leﬂ)ll ];enEelg

eerefé ?es%hﬁﬂ{é Bl B8RS alPsbsdrBert ) MrefRRIOM PhiYs of a
ra- xyl ene roma feed stream contai nin

C
simulatedmating-bed system Ugluling2eag92lvesiar ﬁié%ibwmgéiqkig‘%@% the internals of
recovery .froma - ar t4 . . '
e S S R SRR eI 00 v o
contirfioBiliTtdpataecthe onnonemsisfaefitid minteretby tcomthet Wi assdBdadserpent is as

and the feed s This..sipulati j .
set G S 3687 <o a L biverrelan Bt eHehDY b Al R ling bed 0
the reBR\REY (§ata-tyTerRGloth 4 ReddtReR cofta@ig @ardmdties,aud USdI26402
adsor bent chanbers and the positions at which the
teaches metaprglengweeeBdiem 2 Craroftaee¥$a8nt er and | eave t he
chanbers are slowy shifted along the |length of, th
(0008 dsNH YR PyatiEIES BPESHIE oMo \Een ST oitna Spihies
countgr%ﬁl%\g %{btvemgl‘(r}to? ﬂlgad&)%nf AHdfthdREErBAPTRY Sichulafioh [ performed

roceaure an
using established commercial technology wherein the adsorbent is held in place in one or more

cylindrical adsorbent chambers and the positions at which the streams involved in the process
enter and leave the chambers are slowly shifted along the length of the beds. Normally there are
at least four streams (feed, desorbent, extract and raffinate) employed in this procedure and the
location at which the feed and desorbent streams enter the chamber and the extract and
raffinate streams leave the chamber are simultaneously shifted in the same direction at set
intervals. Each shift in location of the transfer points delivers or removes liquid from a

different bed within the chamber. The lines at these transfer points are reused as each stream
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| ocation at which the feed and desorbent streans enter
t he chanber and the extract and raffinate streans
wo e@emd3he chanber are sinmultaneously shifted PET/UR®06/007146
same direction at set intervals. Each shift in
| ocation of the transfer points delivers or renoves
liquid froma different bed within the chanber. The
enters b# 1888s Bk atdaciarRd bedipad etch hiat theefae earriesuse df the f@aphocess

streanenters or | eaves the associ ated bed, and each
SU%m$?H@HFﬁ@F%FU?%C%%%r|es one of the four process streans

point in the cy The art ni.zes
[0004] e e g 5 Prr b g PG BBRGES A e Hhescan
have defriit P{a%fféc{snﬁ% SaMafRavevigtvel pRItsa! USBRecus];61756,820;

si mul at ed- novi ng- bed process. US 3, 201 491 5, 75 ? 9
5,884,37B84004,318; agd 6,449,8741gachabrflushing of the ding wsed O efiyer the fee

strea: f1: shi Idgcg zJﬁ?oeL 5 §go HhGeslelile éﬁﬁt}l d¥8nd L& efell QB or
n}8 sor ent c r as a neans to increase the
sorbatp Udsmﬂscmemf Suchdluslgcg m@ctoetxmmmn ofithesentiset serean Miib riefnate
Such ushi,ng av.oi ds,conta tlo
compQ@ep B arnb e reain o S Ak STROR i BB Rlonk Fodfb Wik e
extract Srehii fFonl $he hattitesn. U'S 5,082 wh%ﬂudhishmg ubthd lihojusi uskdiioagmove
t he extract strean1fron1the C

L AMS 5,912,395 .
the o @i RS PSIY R BIY TRBIAAUBE R 0 EulnE VPR B s t

deliver ﬁIefféerd%ﬁgaﬁ o 1R@Msbfbe H8hbdr O AR\ t&s&&ﬂ:ﬁ‘@ﬁbﬁaﬁcﬂi HasKigesdich
finate when this line is used to d er. t
ines gk musuhp edsortient chambere s iverensinghpBrparation joag I%Wééf‘ec amber.

references teach flushing such |lines back into the

adsor bent chamber, thus i separation | oad

within the cha%&m%%h%ﬁ%f NTI ON [ 0005] A
enbodi nent of the invention i

[00083ep & aeAiGBO mEnisg i BHeTSGR GOURGESFT BT SFRBORERE Lrer
compgmdn*?é R84 In‘fﬁux%rcomﬁﬁﬁngmr%re SIRIRAY Bélspdandshysithalhed

countercurrent adsorptive separation wherein a feed
countatumﬂa@nmtlae m@@rlbtewhergm edeathstipan pn edesegent strepnyre injected

into abr 65 29\1160 1{1]131t s e a&%%bc%g{pn& V\g H‘gﬁﬁ?lﬁfgﬂfcbe%b P&int at two

access ol nts erent access
differp@tiadess pirdts dliafdififaremn tramstﬁa fiméseand [ah mesachsttbamrsomptising the desired

t the d d, f
compgyrea g1 Bnich s e ey el AR Hh FR A GpbR et &
two dHRAEH 8Ece Rt polritPbeliviof R Rivhal BEAES IinpD ﬂfet;ﬁ)rthm df m adsorption

addi tional transfer |ines, %} |1]]gortlo

chamberdhisER BIhEHRALE theseliReie AndiPe HlFaRR ! P e e opgegined
as an%@g a[gﬁﬁ zbiY, ﬁfétﬂnﬁﬂ)v%eﬁt Rdidh@efpaics areotRe bidordRit érdbottion of

sorption zone, the inprovement which conprises
the faftd nmctmeragd ontsriek witsirwofrom theadsarplipnaone piea fegEgtedugh (o Qish

away%gqn} {ﬁ? srolr aly \Nﬁ&?g" tﬁ%{\%n%eﬁl%@fg G A IRE R rpr&ASEy3Rs Been

used to remove the rafﬁnate stream from the adsorbent chamber.

BRIEF DESCRIPTION OF THE DRAWING

[0006] The drawing is a simplified illustration of simulated-moving-bed adsorption

showing features necessary to understand the invention.
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away from the adsorbent chanber the contents of a
transfer |ine which previously has been used to renove
wo b@otead3pi nat e stream from the adsorbent chanbeeT/UBRD&EH7146
DESCRI PTI ON OF THE DRAW NG [ 0006] The drawing is a
simplified illustration of sinulated-noving-bed
adsor ption showi ng features necessary to understand
t he DEVANEDODESERATION ARNSCRREFERRERHEVPREHRREL
EMBODI MENTS [ 0007] Adsorptive separation is applied to
[00071] h eAds@ﬁaFlV@k)Sg@ﬁorﬂls \d%qﬂiedttcythefrecby@‘y ofavansty cdihgidrotaren and
em cal products em cal aratio i.n hi s
other chgpRLRTARHT CHEHE SR At URa B PRE U TR bebn isclosed

includ® BRAERLABA oPixthrd S RS &cs i@ EFRLINC Sronfatio issmes] 6f linear from
aromatic i soners, of linear fromnonlinear aliphat]j

nonlingarchliphatie iand dlefrielhystesathons of g¥heg PREINS pAinftic&rogy @ fesd
m1xtu1% 8@{ élﬁébgﬂﬁ %%hﬁtlésf ?ﬂ Ma¥idl & cﬁﬁ’z{m&hﬁéﬂﬂﬁs RRUL in

ara of chiral conpounds for use
pharmlachprEis el fimg t:hanab&ls af q:qu]eneéescsn@kmS@éqohols artd dheyyapddles

carbolafér%ﬁggql@s %%1 2 :,rZAtrgﬁ]lgtlc%t a{reﬁ on?ﬂlgluﬁé m%&ﬁﬁgmﬂe{lﬂl %ﬁbs‘%ﬂ’lﬁéﬂ

I CS Se 1 ONS m xt ur es of
mono@lcﬁ& kphnatidshad bf dimeﬂilyrmphthylehescAmagnmommrcmh dpmdication, which
di met hyl

R 3E L D 0s AT ATTBL P LB S i
withotit 8 1Rl e HREEY Bt pabixénctane/opmetaantent frummbixmires of Cs
without so linmtingit, is the recovery of g
aromael Sgth Geamati SFBLY A ey o TR S prouigs Gp ok B T e e
refomgiﬁﬁ_gf &gﬁ%@ ‘fc?lﬁ\é@%‘g% E}?f rafiéh é}'ﬁrﬂa\éﬁ&aﬁbﬂ Bt By @dhsAk@BRInl 3 S

ytic reform ng of napht ha f ol | owed
isomeigatitof atriaties- mh@tr&mmlsuﬁ‘a‘toﬂ@ﬂﬁxe% thetfys areragiica BRIFIAY i on

compg%en%l?lgzggé {)tz )fyﬁ‘ Ing% ik 1(‘)5%; é/ b%f?zeﬁé c§§s{n§m}; b nHedSimulated-

genera rse a
movnﬁg delbrdﬁ)rpﬁon)gy&h@ﬁl@ ik didepedsto aiwdethtylolﬁhlgh@nety pRraosdension bigh-

aromptics s Qno n ds 0
puricRrERERT e PO A 1 G TPRLS RLaay O TGS i groduet
andp&@ér@bl%ﬂ(ﬂ_edg@gyywhimhpurl ty neta-xyl ene; h| gh purity

usually is defined as at |east 99.5 w. %of the

[OOOFbEI@“rg? 9@%&%%{3}1&1 ?lggerﬁ {1{? gn %/dssog)%?e %‘e}c’?ér& (o)) nprocess wh?ch

simuBLs P8 RldrdBreRRR At YT tlanQl@&SéntﬂﬁH SifroShding l&Iu@(Sas described
countercurrent novenent of the adsorbent

above brtibwavlplsybe pregiicer s ceewEdnt %@n'é%]é\véoce%ﬁuﬁ(e that dixglosgddp

Us 49@2 @§f‘&}d' 4043@ 735‘ The FRTABASIN pf (gﬁﬁie@ HOMSorBERS RiSdesdrbdifs in the
di'scfosed in US 4, 402, é) and 4,478, 721. The

chrothatogrbphimepaatibnprt élﬂ@ﬂtcpmowtsaidﬂsmlbbﬁw anftrefsecngs penbgmade
to Ué 4,652?97 , which is incorporated herein, for additional description of these adsorption

fundamentals. Countercurrent moving-bed or simulated-moving-bed countercurrent flow |
systems have a much greater separation efficiency for such separations than fixed-bed systems,
as adsorption and desorption operations are continuously taking place with a continuous feed'
stream and continuous production of extract and raffinate. A thorough explanation of
simulated-moving-bed processes is given in the Adsorptive Separation section of the Kirk-

Othmer Encyclopedia of Chemical Technology at page 563.
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chromat ogr aphi ¢ separation of |iquid conponents are
wel | - known, and reference nay be made to US 4, 642, 397,
WoR006/09G384 | ncor por at ed herein, for additional PCT/US2006/007146
description of these adsorption fundanentals.
Count ercurrent novi ng- bed or sinul at ed- novi ng- bed
countercurrent flow systens have a nuch greater
[0009? e PeHeakrdviing Bfafstinearic diagam (Sfu(shnlsletpdmwtvmgfbsd adsarption process
ixed-bed s %stens as adsor % Er%n“F”wnh
employpg FherresARt IBYeBHQr, ARy PRAEHIS Py Benially el el e
adsorbeHohfAtel i the esksel Sdndeaib@bsht €DNtd sapaats ap E}Qﬂ\utsttﬂeaﬁ “gf from a
extract and raffinate. A thorou h expl anati on of
raffinatq shighmt 8- Iﬁéhﬂ Smgulbféé“ﬁm’f Bgesd équn "sr el 6\1} OV §ys{effip Progressive
shlftm%%§ ﬁlruﬁgﬂe ?{f %ﬁ %Hu%te&Eés@ mﬁfs do8 alkhddérbefid dABRber simulate

nlca Tec nol ogy at page 563
the upwhﬂl(}ﬂ@]em'Eh@fddem‘gcm@H@dS@‘rbé whamber.dihg g sement ing simulated-

movingi bRl Bl 1B BLIBR ORRRE (LB ULLE, (e

e proces Sequen rally ContaCtS a
vesself e@Wlarkit 200 aizeries arWlsltdead sler dDMgﬁEaﬂllaneﬂekbonmrlS maultiple beds of

O R —
accesspdmHs Ay e REnBe df Bty BF @Tsorbertead th @Mtﬁ)y of thefeed stream F,

progressive shifting of multiple_l
desormbx%g@ttuaes@@% St s AL e B arDHicd ffa i ccess points to

smulact?1 Q}Hoﬁn aﬁ&?béﬂﬁ%r élrgmé’[ﬁl%qﬂhd%n@ﬁﬁﬁ% @&Bxﬁ)e&o@&@bﬂ’hﬁd raﬂ‘inate

e adsorbent in a sinulated nDVIn -
c1rcu1ae|sstbrqm1gh the vessels dweughpuapn i B #rsl? 10 respgrtivielt eSYEfélﬁétoi Cr?ntml the

flow og%gc@ﬁ%% {oi?nd a?%&e% Hed iR S\é‘ég% ks b]ap@lf QMC@Q@ of ShcR SYsteESs are

rawi ng ch Vessel contai ns
not esdnltibi tolties fresdst infenticks @nbm duscntypqe v esHI0ng obpracterized dar

ect € VeSS
e Sy SR GBI FREL R G R b B o
cham®¥r t@slaRRedunteRbgedt flewposi tion of the feed stream F,
desorbent input D, extract streamE and raffinate

[001&:‘t L&%gygloglg gﬁsg%gx}vggrgg l onﬁpfa{}g dggvca@eg, e&l | rr];tﬁcfc'ont olllustaated in

the dﬁ@ﬁﬁrrha%i' RELEABGAIARE B fol16%E. I ACTeedREbamdfif d MRhee chntaﬁmhgbﬁasor
hrough the vessels throu nps 110 and 210

more Ieé'fé‘ﬁ% eqmREaPRLs angyope @ﬁgm{eda%@ﬁ‘qe CEMPesaiste pRyyepfrated by the process.

The "%ﬁcfa%yét?egﬁln g?rl1¢rf§9§ ccf?{fﬁ)ﬁgﬁ SshaIRAHe §irtHrodiRY vHdSis mdkd

artic systens are no essentlal to
selectivedy zp:dse:sbechby thaedsatbienin ThA"xaﬂirara)strgmg cqr%pplées\pgmpgneggoyhlch are

rized f.or..ex 4
less s%l,segltngg@%g(?rgec# f @C%orbetn];] ereti {?‘4) ?Ilﬂnagertct?ca? er gft d}gcz{ll?rigg g? gyﬁaact
compohét AdscH fasitallg hdamdoen thieacosipomdnet & tlmaoﬁacd srearn anéensily paparable

0] The various streans involved in
ﬁmngPWﬁF%?%@“ﬁB@ﬁﬁd”%@ﬁaadsorption as illustrated in the

drawi ng may be characterized as follows. A "feed
[0019] I e@Rlexirfct Srddin® atideraffi@nie direunnB. fronethe illustrated scheme contain

desorbent in concentrations relative to the respective product from the process of between 0%
and 100%. The desorbent generally is separated from raffinate and extract components by
conventional fractionation in raffinate column 400 and extract column 500 as illustrated in the

drawing and returned to the process in stream D. The drawing shows the desorbent as bottoms
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nore extract conponents and one or nore raffinate
conponents to be separated by the process. The
WO 2000234 st reant conprises a conponent, usual PET/UR®06/007146
desired product, which is nore selectively adsorbed by
the adsorbent. The "raffinate streani conprises
conponents which are | ess selectively adsor bed.
from thdPegeeterdolunire ineplging thattherdéserbient is hm'@b then tife edfrand phiafignate;

otr oG TR B PR BB R
desorbfeﬁt@ MPHR QA 11finktB Brodiiét REPCdnd @Rigact bl@dllidﬂEPlﬂ‘m{ e pfodesd afe] recbivered
extract stream E and raffinate &tream Rfromt

from the ¢xtraetrstread Esad deaalfinne sr o Suip Eepectiye %Wﬂ{i’regfdir?fﬁs

{ Qthisiised prafdt 1R RG6th%f Phra-
produBo i Eerp b or G PRA L ¥ allf Misel Rk IR oG Pl
xyleneszag arem-syielfer with thefréffinee beiagiprincineily aen-edsaineh mﬁ@nﬁycs and
ethlbconventlonal fractionation in raffinate colum 400 and
YOR¥EP%ct col urm 500 as illustrated in the drawi ng and

returned to the process in stream D. The draw ng shows
[0012] heTlestivhiqiid asess pointsns tffestiveln divideghradsorhent @bqngn?h into

separaée;%%)rt%/l CYQ%S'IS Qi%tg? %sht e ?c%g'sg Bﬁl aré @e%‘?“’f'h@ Edstolf q'{'l'an E&% is located

I na erent commercial unit
betweélhﬁhe S alait strodm fandCtha raffindte awstlee sipaoR .elntthie zoﬂel, glh 1feed$tock

heavy desorbents. The raffi ate
contacly GO £ GHAPHRMEPES S 0o RS By iR
Tmme&X%felyafpkirsdad RAMBpRNQ fluefldvalsthagirEicationents, Beﬁm:dtah ¢he
respective colums; the extract product f

adsortsapbarHiEandhe BYTag CHIEKHIEITE S o014 (e it ager ds 1o Th e Burifcaion

zone, ﬂ{e rﬁﬁ" 'nﬁt‘@ lcbﬁll ﬁt i9 Ehs@%eﬁ 3 Rahans¥le&n vaiit ol R8&bent
& raf nate el ng principally non-adsorbed C8

and desbﬂndﬂonsthap@e eollqylle e meof ewey shifiag dnie thiszanp fy pssing a
port108ﬁ)§§%tgarcp T%ﬁnt Smé%‘er% ?\9 Bé%ﬁg ldgso&#f‘éhqgnet hlqle%g tgﬁrﬂ)ne upstream

separ a ones nove as the acc
of the@tifitBiod z6nes b cfeﬁﬁsﬂli as Teeadsatbant pétivoen the desoibsnt inleld enld the

b
exs g G o S S A eSO B Bampren
whlcﬂ \bé‘s RISBEDLBrevians Bithéraath oI @[beﬂtsorpﬁonaﬂﬁa ra edfferatode a
affinate streamis w t hdrawn str

betwagh s raidinate optletstreanyR @ng %xﬂFﬁOébepwélebﬁﬁa?l% Yok Hesztg‘ﬁ%moum of
desorg&ft Lhesd qt?thg G@ﬁ%ﬁ)ﬁ RENh (A4 Y68 biGe @fﬁﬂa@&s&re&ﬁ tehtefs the

tream E an inlet streamF. In the
buffepmnc fo displacsriesaubrnt mtahealrpaffsmtnlath@t oA pEn B desogption zone.  The

di spl a ed from
N
desorpfioraab®e beeintastindting g ektréad strdais zone by passing a

portion of extract streammaterial |eaving the

[0019»?3 (EaElIA o tle RS descrhbed A6V, nere(ﬂﬂf £8 Q@ecteﬂﬁlﬁ%ﬁg@ﬂﬁﬁlﬂple

compartments or “beds” as described in US 2,985,589. The positions of the various streams

described are structurally separated from one another by a horizontal liquid
collection/distribution grid. Each grid is connected to a transfer line defining a transfer point at
which process streams enter and leave the adsorbent chamber. This arrangement facilitates the

distribution of fluids within the chamber through eliminating channeling and other
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of the purification zone, is defined as the adsorbent

bet ween the desorbent inlet D and the extract stream

Wo@be96384 The desorbent passing into this zonBCT/US2006/007146

di spl aces the extract conponent which was adsorbed by
previous contact with feed in the adsorption zone. A

buffer zone between the raffinate outlet stream R and
inefficiehées] pRO¢erinvedive backtmizmmoDfluid s @ divestion hppasiotiorthat of

. desorbent utilized. in th esor.ption .st [
primary Juid; figgy, B‘F‘ili’rﬁ?éenltsa?ﬁaﬁ‘ﬁf‘ 8%‘%?@%%8?%’@6 %%gl bigﬂ F %%?gfzﬂgen e
Zones iﬁé%%ﬁjdeta ﬁb&ig%sﬁ’&@?bﬁﬁﬂies H@Iu&{ll_iﬁﬁbfbmﬂfb f&S,eaﬁd mote tuhatly 2 on@ beds.
into e desorption zgone. ,The buffer zone t ai
A typiesheeieoTBEREd Ko eVEriomBTIeRARe Y AR s 1 om
passing into the desorption zone and contam nating the

[0014FXt1f R¢LadRY hitRent {HAOFheRla tRasHr 10e ot heaczen @sintAsatitibieteing
above generally are effected through nul

used t@ ansport migﬂ@yrstre% o orput efthe aqdsprbgnt; cha Irgsl’ ]gg éc’llg ggl_le end
ofa steéE{I & wﬂfl‘%hltah%ﬁ o@{hetcgﬁgéﬁfhﬁjs RI48inD KR SHBnGR T teRetniposnds are
ructurally separated from one another by a
removhd)_frgmcihﬁ lide Hyiaopetahd dlolingostriean, Thie sesidupligampeupgdsileft inftheppw
id_is co cted 1o ' L o
s B BITEAS i RO PR R o
procedfs sRdHm tchvediban beniro@hkaoriiared fitvi tse alsodbrgehanber when the
ot b s RS T e G B ol e v
aboveOth B IRhE iih &N HSe repé iR it 1o Presaict vEthbeaksidrakéangpounds
. of fluid rn a direction opposite to that of rinary
i the Frpufes LRPSOWIICh A SHEY BRSSO YF 1 TBROY e R BRSL oA fom the
adsorltegt ég 0Bt A6 hEARR et iiRER1 GfectshA tFOReBrAARE bf DaguRpkave

. y conprises a plurality of 2 to 10, and nore

nmwu@ﬁudwﬂ¥WQNR@q8mﬁbe@§me¥uypicaI si mul at ed- novi ng- bed
adsorption unit conprises 24 beds of adsorbent. [0014]

[001 é;a]t Wf JFRRPoY re@é\xﬂ&%ﬁﬁkmwéﬁ abiieRach filsBmE kh hesi@hioh an
ccess point Awhich is being used to transport a

previqalythiacabean ustdrte samavi the reffinga stresfn frove thechdsnrbrn ehagbsrpask into
is left idle at. the. e . St ke Wil [

the adgeoe oo ine PR SO PR Ml TR, Redulin

passag@éml@l A skt BtEthe addoviedt dhambertiiendesirablemy the deeabend competes with

e oLt T RO s b SRR PGl b e Yo
adsorfideNAp AP A LiRiPltiBEsuMiREEEthiRSs thiraht adsbiptibn papatityodf tee
process streamrenpved fromthe process or forced into
adsorbéné ireidie adsowntion eprenp the sy oh the esite! iioureand tLﬁéese%F‘?ti cgupgund
St i
whlclglrs| gﬁ%@&%@eﬁ%@é@?@e}g&rﬁﬁﬁgﬁg andti® JrAEsoRRROIHRRRY to the

~de above, those working in this art
adsorpisrezone thegpior dnbrdabestthe dreoupt efadsnekenbeappeiysvailablg fgypara-xylene

coppounds, in the transfer |ines which previously have
oranpa ‘ffglé?ﬂi PEPPEMve the raffinate stream from the

[0016] In contrast, the present invention teaches flushing away from the adsorbent chamber
the contents of a transfer line which previously has been used to remove the raffinate stream
from the adsorbent chamber, using a raffinate flush which thereafter preferably is directed the
flush to the raffinate column. The raffinate flush may be one or both of the feed mixture and

material withdrawn from the adsorption zone. This is illustrated in the drawing as line 10 from
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adsor bent chanber can have sone detrinmental effects on
the performance of a simul atednoving- bed adsorptive
waepanaihon process. [0015] Al of the prior re¢BUS00€607146
menti oned above teach flushing such |ines which
previ ously have been used to renove the raffinate
stream from the adsorbent chanber back into the
the ads%@iﬁféﬁ hentwiabtahs the faffinateiRnasfealsd Hg roffigats eplamat40énThoad

hin the chamb | t
T ERY X ol TS i e
materlglgﬁﬁ bORRhdSRAREIERy Phintwithie tl@%ﬂbdr@c@bnl Haderfifsha line at any
sorptive sites on the adsorbent. two C Qﬁl
access ookl etise ARISBHIS iovis=b EIORL T e PRSP IFQRfich bad
just prgxgs s béeéﬁr fi tltléya 1rfa§ kargﬁﬁ it figheuds o Rkl 'ﬁ)oﬁl@%ﬁinttiv('o @écethe

sorption zone is the sum of the
points@é€ thie ltnanisferslmﬁssedafndlnjen‘eord@fsthﬁ fioechitreats iy g adsaRpRnE phamber, in

order {g églglﬁl’gg%*g glﬂtglp ?g?sgrbgﬁt%ma %g £ LAS RO whEme FRH Bfreaff is

ption zone therefore
inj ectddrtﬁxro&gﬁtﬁis linBen aﬁiﬁpmsom fo mossseh efthe kegacart, py diredting Bieeontent

o L ) S0 S SRR TG R
affect@V@eft PR LasS S the fitcat igsdae flutihthe edfitcnt-anste line is equal to

transfer |ine which previaously has b t
from @ hib 7 & em ances RGN FIDACTRE St BORPUERLHEER O5IETg

times 331‘ rtl?eftt al :h,ﬁ‘né ##ﬁ@ra‘fﬂa@h&l%f Bfh& hssBEigb@vabing. The associated

ush to the raffinate colum. The

valvingatfeisiathe vilvesindmelptet epmynienaneesisornecist tq fhe UF@%‘H l’f‘i‘F Xt ure
and Efterlal wi t hdrawn from the adsorption zone. This

[001 ?‘ﬁi ip p}%{'%t{c@to?ﬁile 5‘3\‘}\&“@ qum ns&?m@ssnd 4inBfidddt EHarBdshE operating

I'on zone he raffinate R as feed to
condititis, fnmlberna)t éesorhentrnwrrmcﬂtlonﬁfrenqghamqab ehaagesun the adgprbent

ndi d on. dra
cham‘) P@P{ ’51g5 c?rﬁ Sequirs gl% ngei tg?]?e aqrb % anéhgga%e&lpﬁ ﬂ;%ed@&r‘fgm
delivétRYoReilIRl qintibyi oT ohb or laudis of th¢ feod strameant! @n ﬁﬂtmdatd stregam from

o SR PEATL W LIS, R LSRR
this HRE BVthOM$finateCUnh e Thedd@hinktd Ard plegerstly @ada 1h&ncﬂ hess ﬁ&céqument
an access pOl nt wthin two aCCGSS €0| nts
]

used torcanfsqilélite flawef the prgcess ﬁt@aﬁ]Seféltlﬁ, egt ﬁ@@%&ﬂay emglemented
on an edfstj R§ g@ﬁ{%o&BME in the @qtﬁ%ﬁ@rﬁ whhHireétdtig® fldke anmount

remaining int i ne when the feed

strean1|s injected through this line. I n comparis t
[001p} odesdesting fn adserbRidhapresenhmylaed TR ing- %%S'B%Q?IF& ﬂ‘?f

llmlte%lon 1sht%% Lff&? ?ﬁgsncq‘ élflé O;?%tgkﬁl rh om%ﬁt/d'e%rf)érﬁ abBbintdhmh thet(ﬂaﬁred

capac nber is not affected.

separE’Iﬁc&f An&:bbmmhélamteulﬂm foantad@r@nﬁémr@ié eficxcharige 9§ ferdgiorbent
for the ex{rac? ggn?potnren %fcheerfeelzd rﬂ&tulres mgt%H:ﬁL oxI fh other words, the relative rate of
desorption of the extract component. This characteristic relates directly to the amount of
desorbent material that must be employed in the process to recover the extract component from
the adsorbent. Faster rates of exchange reduce the amount of desorbent material needed to

remove the extract component, and therefore, permit a reduction in the operating cost of the
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fromO0.5 to 2.5 tinmes, nore preferably fromO0.5 to 1.5
times, and optimally from0.9 to 1.1 tines, of the
wo od0al096s3ed une of the raffinate transfer |ine apdI/us2006/007146
associ ated val ving. The associated valving refers to
the val ves and rel ated appurtenances connected to the
transfer line. [001 7] The practice of the subject
process. 'Wﬁl‘ﬂ Fistefrateg GfidycRsghdessidgsurencmateria hlam’@ém pumpepareugh ity

condi ti ons, adsorbent or esorbe 05|t|on or
procespardigniraisd ﬁelﬂé%@éra?tﬁtr?% B ST B‘g{h‘? PIER, e?f'fber s. The only

significant required change to the process equi pment
[0019]S THedhacheestank dubjetishveneion thus Biot relalte&lcto quhmtted 1p tiaf use0€any
or both of the feed stream and an er ned e tream

particilgradsarbrat arrdsrrpentgrsogisit soBPINgHoR ﬁ‘é 8%%@' Bert
combihdfoh Q%tugedff{)ﬁcﬁffelreﬂt skhRatlonB ernt @dddeoeht e Gnandt be a zeohte

connecting t litne to the raffinate col um.
Examldbwfgaé@rbnnes whidf maxbs lgsemdbe praoesh of thisdpveptien léalt}%%ﬁ@htlc

molectlﬁrem%v&% mc&tﬂ nﬁ%larb&b 16adeli %ée%ﬁla{ Q?‘vep rsﬁfé@l?té aid the @ BtallinBUS,

rocess na enmented on an éxisting
alumlmtrsiltcmbs/maleaﬂdl sfeIVESHIlatSSllﬁied s Xlaed ¥qaolp¢ﬁeﬁletavlmltthe gpmpesiteon

fluid flow [001 8] In sel
and sy3hesig A RIS R T b Ge RS ARG Usoh iR,
whichlib [Hcélgbﬂa&ﬁ her@int BethBfté2Bink \/Iﬁfa)erﬁﬂlcmfontahﬁ)rlpmtstmmlmbe obtained

t/d bent conbi nation. jn the desired
siom G8 AgPaOP ik OROP AU AR GRT bt (1 of

adsorbent is the rate of exchange of the desorbent for
[0020]nereabdrpite sePIFRDAPRIcestbs, thichl gedtally art opwatdsrhctoatmmusly at

or, in other words, the relative rate des
substanfial esenPtaRiPresBIFSARE RTPeTARIES ToHasIEdiurd lﬁ’?? g g‘i’f ié%‘?mate“al
must gé §efe%{eh¥o §a93f3/ @é‘vemﬂi‘t@ﬁa irs 82 Ae ettt MBkA4lisBould bidplacamt
npl oyed he process to recover the extract

extraat gmppnmmit frop &lmadw@eabl\yéh praspnablemapsiovy mics vigpuidiceli hrigese
strong,l% or e s o Hﬁlﬂgg{e%nt A8 S ArREQmpIRLE HoRl dieRHRANd Gsorbent

Aieex onent, and therefore, permt a
materfa® di.kcfolllomnlg raddolgtion pwlatExmg:s@d g1 tegyhs Qﬂﬁhq)qebe@@gg, ity prgferred

ast e es of . exc e
that ﬂ?eoadﬁ‘g{’ﬁﬁ ﬁ‘f) B9 lesgHe Eﬂgdfﬁi? sa g[ Cglgl @g{ﬁa ra rg%d ?A 'O dinate
compbfiéht B%h fta€ior BeldesmdnPiateftalSeith Bspetiao p rafﬁMScon[lr@ﬁ&ntQ]
The practice of the subject invention t

Secondl, derabentmgerils IR CoBLIe Uleihs PR per i he
partlcglga? ?Jeﬁ kel M%ges%EaﬁEHll/ydtﬁ%Qﬁ Rbt SQIEL bN@dsireytthe a@acrcy of the

ering siev esor bent ‘combi nati ons are used fo
adsortierftfor sebeetivigieqfaheadserhent fartee exiacs posaRneayithgesATaho A gRtTe

comp}oH%E oé&cfitlona d g%&kb%ﬁt ﬁgteﬁ'ﬂg‘ ﬁ{ogﬁi%§fﬁ@ﬁfl&hy RBY: igh SBbkelan

ocess I's 1nvention include nonzeolitic
chemliﬁhl ﬁﬁchtioa fof sittey asextrac qodlpnl}}%nt ardyefiingtesentponsng &Qﬂathe extract

B
admiXtuZeRit H@&r-ber@@ﬁa’ﬂériaﬁar@ll’hny lBkengicaipesiidn 10V|olvmg a desorbent material
and an extract component or a raffinate component or both would complicate or prevent
product recovery. The desorbent should also be easily separated from the extract and raffinate
components, as by fractionation. Finally, desorbent materials should be readily available and

reasonable in cost. Benzene, toluene, and p-diethylbenzene are described as suitable desorbents
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and synthesis of many of these m croporous nol ecul ar
sieves are provided in US 4,793,984, which is
w0 pwenpospat ed herein for this teaching. | nforne€T/082006/007146
adsorbents may al so be obtained from US 4, 385, 994;
4,605, 492; 4,310, 440; and 4, 440,871. [0020] In
adsorptlve separatlon processes, which generally are
for pat@{@@[e&é ﬁéd:o@@jiltﬂ thenelesdngesawith mbh«ttbylbqname;(p@ﬁ@ﬂmmg become a

Ol NSUr i
commirs LAl RPerTARTALrDBE Lot Padtrop B BRI
para-x?fehé)aﬁﬂlé’n alfoiws Séreadifi@edeay bb thistdesvalicat frath tishaxtrhet and raffinate

di spl ace an extract conponent fromthe adsorbent with
streams by SipatinabdigeEos. | ow rat es without itself being so
strongly adsorbed as to unduly prevent an extract
[002? Y mgib%ﬁonfcf)ﬂdﬁlﬂisSlp,lgéii@l*anﬁlcluhea dsﬁﬁﬁfah&ﬂfang@ﬁfeﬂ‘drm]zo itm230°C.,
0 MAn .adsorption cl e. presse ter E 1
with frpa &t‘f@ % " {, being Hr%fer PRRFEYY'E Wp%rﬂé’“ag? ?ng‘i%l COBQI 1018 also
1nclud'g‘21 CosSfit SEiba tg eram?e{n{ li@fid piRe, Snfidhahdy KOG Aatdksheyit td
§ ect to a raffinate conponent than it is for thg
42 Mﬂasbcsmmttonwamcbmr)a lgenially incdudsdleq samg repge #f tepipgiagures and pressure

as use@ gﬁ% gts 1on ¢ ﬁlhlgl?s!n é)lggjrért?tl%%ﬁﬁg{msggﬁﬁ nf?rrégi;%f ct)tﬁcgr extract

cmnp@ﬁﬁ&lcular feed m xture. More specifically, they nust
not reduce or destroy the capacity of the adsorbent or
selectivity of the adsorbent for an extract conponent
with respect to a raffimaigpgagponent. Additionally,
desorbent materials should not chemcally react with

ay : G X4 Estyparison was

1002, 24138 8y B orch EER cRecRl Rd A  BA Lt

perfoﬁiie’defamha mtotdmométwwamﬁeardtorf pamxalene fropiCealamaticeiRgs
fromt he d Vol u

compyigtl %ﬂ({e?wgtcé ?1?5 eela oW to ac %Fatélgg‘%glrme%tg;’éf"gﬂ%h’{/hg tl\lﬁ éﬁ:éual

operafiofl 65@kifdttialgile Elhﬂlﬂat@llfldox&ﬂg—hed erdampume]matmmtunus uggd to
rafflnate conponent or _both woul d.c

recovgr woRrIgIepF SARIPAROUISOG Y STAE i SR RaR (R e smuliegmi

had t@@rﬁ% If(MJr%@Mf @Els%%efnr SPEwereednt@s tolamés sl o ﬂwréﬂﬁy&‘our port rotary
conponent s, by fractionation. Final

/, desor
valvertadgedt ﬂlesﬂ%@ﬁ}h@pr@%%? Beeamp-y Fesg SPelcaomposiHeps e %ﬁé@%s n wt.-
tol uene, and p-di et hyl benzene are
%dbg@sggfgg lﬁgg‘&éﬂftable desor bent sf or par a- xyl ene
recovery in the references, with p-diethyl benzene
(p DEB) havi ng become a@M@@ﬁ%¢£§al st BHaYIa0$ or the
qulon P-DEB is a "heayyj desorbent o(35i gher
b0| I'ng than para-xyl ene) which allows for easier
r eethyibenzend t he desorbent 24dh t he extraét3dand

nate streans by fractio di still at . [0021]
AQ%E?ﬁYF%h conditions in geﬁgial |ncludéhgﬁtenperature

I agR-Gfienbr om 20 to 250 C ,64.78 50.03
Ortho-xylene 8.31 16.91
Non-aromatics 0.86 1.70
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with from60 to 200 C being preferred for para-xylene
separation. Adsorption conditions also include a
w@e@ssased suf ficient to maintain |iquid phase, P@iusinoe/007146
may be from at nospheric to 4.2 MPa. Desorption
conditions generally include the same range of
tenperatures and pressure as used for adsorption
Result€ @8@iat fellosis, i fsfiey thatelation dinpins of favd whoeeffcingrefizgterfiish

ot her extract conpounds, LES [0022] In order to
away fom ﬁ"lefgi“ﬂléeri %W%%ﬁ?ﬁgtfp%g@{l@govg P[é m the inventi on,
conpari son was perfornmed for the recovery of

Meta-xpidnaregpbane and of para-xylene from C aromatics using
a conputerized nodel which has been shown to

Case accur abataptiphedi ct and cor r EeatRate t hPurite acReggvery
oper at.ion _of c rcial scal eysinmula zoVi ng-Led
Base adsordﬁ?ﬁ%ﬁggﬁﬁggfion units USEY to nggggr W3
Inventm?llt a- Xydrange And f%i’]n cihai_’n@crl)(y|t egBasfe_r ?mh 99165:%t utr 699?2%
xyl ene i soners. e sinula i nt y-f Qu
Inventigds oRaRESABEAOTERATHEY bathiok °t B egThm R o
Knowbﬁgm Yrite BdLtto ERLRY Val veph@ di r eoteathe fdoasvof

process streans. Feedstock conpositions were as
Knowhattl ovRaffinatevflusho tleambehe t wd-4pF Beract Pt s:9143%
Met a- xvl ene Par a- xvl ene Tol uene 0.01 0. 33 Et hyl benzene
24.03 9. 35 Para-xylene 2.01 21.68 Mta-xylene 64.78
Para-g/0en@ Beco¥ ¢rlio- xyl ene 8. 31 16.91 Non-aromatics 0. 86

1. 70Resul ts were as follows,_ adjusting the relative
Case anpunt Defcripégsd when ef f ect i Age mat &% ush%§%€§g¥rom

the ch i Oi@r mal i ze prodygie puridoyorecoves.80%
Ba“:tha-x§-enénrecovery: Case Description Feed Rate

Invenfion i t yRE@oate Sush Bas ehader af f ndaee 11 usH-Bise 9B 8%
Inven gn gig//%{lg Xlgtg&):)uﬁlnfrﬁggﬁmte? f lll:'ISQ chlgeom ﬁ‘@%)er EosP),

a

[0023] The resulting increase in capacity was 40% when recovering meta-xylene and 10%
when recovering para-xylene. Note that recovery was not maintained when the raffinate flush

was directed to the chamber.

[0024] The above description and examples are intended to be illustrative of the invention
without limiting its scope. The skilled routineer will readily understand how to extrapolate
parameters of the disclosure to other embodiments of the invention. The invention is limited

only by the claims set forth herein.
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Invention Raffmate flush from chanber 1.4 x Base

99. 64% 99. 48% Known art Raffmate flush to chanber Base
WO 06496390. 56% Known art Raffmate flush to chaP@BUSI06/007146

x Base 99.64% 91. 43% Par a- xyl ene recovery: Case

Description Feed Rate Purity Recovery Base No raffmate

flush Base 99. 72% 96. 80% | nvention Raffmate flush from
CLAIMBanmber Base 99. 75% 98. 59% | nventi on Raffmate fl ush

fromchanber 1.1 xBase 99. 73% 96. 97% [ 0023] The

1. T @sdibrbbdagfdr Brse@sionnf & apaed tompuand Abfvakehmixerovenprisgg

v o R ST GG PAHS R DM A A RPHE AL e

feed sgleéﬁ% ) WR$a Qésroﬁﬁhles@e&lﬁ (]t))k@e fipddelito af R 6ﬂle thilei- Rl a¥@rbent

escription and exanples are intended t
chamber (199t 2 conaprasing Hipduiahity Of 8608635 PRIEHEY L TVYOrHIEf?rﬁ'& afegs points

via di r%ﬁ%anlf@fhr?eg 'a+d ﬁfjexlir%lts{r%?(E) %ﬁqbrlé'l@g%ﬂb bi¥sird esthsuaiehd a

rapol ate aramaters of di scl osure to
rafﬁnm hmane(m) @chi mmntdsaltyfwuhdmwmfvm the@dsorhanéchambérn(tlp% R0P)gat two

dlfferinﬁ a&ce&,w&tﬂggy %é/ dltaﬁ1onal%rar%%erslﬁltes ftl{)erﬁoptlcl(}e({f%  chdmber

€ separ at1 on esli re conmpoun
betwdeh Qiitharafvalest tihe paffinae anmma linjedtiog of the feed streane beinedrfined as an

adsorg GRRR. BB PO P A B s Ao LT e

feed kbR M Fteddl SvithBia@GtiREh the b&;oﬁ}iloh eattas @ngffinate flushize ﬂush

adsor bent chanber (100, 20 [
oy el e s ook s S 5 0 Bl b4l bcn

used % L6 ERE ratfﬁrﬂa@es%l%ﬁmlﬁlogﬁﬁe andriRR Bxhbact stream (E)

nprising t esire corrpound and a raffinate stream

re in I | t h
IR et etk S
line ('i (?}Qvlﬁ&ﬁlhdd uskylcafiell &e rhifin@s stréaiteis Plosted anancdccdsh point w1th1n

sorption _chanber between w thdrawal of_ th f
two agergs paiets ohihe srengder lipe being used dof lglﬁ?t@arﬂfﬂgﬁ gt s g‘é‘%ﬁ?ﬁéiﬁg ﬁ’&e

adso@éht%ﬂé%e?"(id@nzo@ne the i nprovenent which conprises
recting one of both of a portion of the feed m xture

mat er | @ \/\/nfromtlpasog1
3. iPEOSESS c& ICE!I lt It 4T ﬁs?%pnsmg sifiy ﬁlg gsotlrzegtﬁlﬁtR?ﬁ) #affinate
distllféﬁ@ﬂbcﬂﬁmlh 0 09; Qia‘s'sﬁfgttﬁe ©ftraet strean gf)ao ah thew‘( dig)llatibr eitumn (500);
revi ous
and p%ssmg the con¥ents of tﬁ)e transfer Jine being flushed (10) with the raffinate flush to the

raffinate distillation column (400).

4. The process of Claim 1 wherein the volume of the raffinate flush is from to 0.5 to 2.5

times the total volume of the raffinate transfer line (10) and associated valving.

5. The process according to any one of Claims 1 to 4 wherein the feed stream comprises

Cg aromatics and the extract product comprises one or both of meta-xylene and para-xylene.

6. The process according to any one of Claims 1 to 4 wherein the feed stream comprises

one or more nonlinear aliphatic and olefinic hydrocarbons.

7. The process according to any one of Claims 1 to 4 wherein the feed stream comprises

aromatics and paraffins.
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used to renove the raffinate streamfromthe adsorbent
chanber. 2. The process of Caim1 further
waebaecaedses i zed in that the raffinate flush froP€T/82006/007146
transfer line (10) which had previously carried the
raffinate streamis flushed at an access point within
two access points of the transfer |ine being used for
8. i Mheabiesnacobrdingeo fugechest Cldams [ )4 whereihdheld @ifcomprises
. .chanmber, (100, 200). 3. The process of Caim1l further
Ch“méﬁﬁﬁng?ng passing the raffinate stream (R) to a

raffinate distillation colum ngOL; paiggqg t he ,
9.  e¥he processaacerding(tEpny eneph Claims heq 4 wharein theylepqsirea) cgpprises
ox e&ggp); and passing the contents of the transfer line
YEPer g flushed ( 10) with the raffinate flush to the

raffinate distillation um. (400)., 4.. T e

10. s PGS AP EITE PR O o TB | £ 0 sppth s e Qo ftes

carbohydiRs 0 0.5 to 2.5 tinmes the total volume of the
raffinate transfer line (10) and associ ated val vi ng.
5. The process according to any one of Clains 1 to 4
wherein the feed stream conprises C aronmatics and the
extract product conprises one or both of neta-xylene
and para-xylene. 6. The process according to any one
of Clains 1 to 4 wherein the feed stream conpri ses one
or nore nonlinear aliphatic and ol efinic hydrocarbons.
7. The process according to any one of Clains 1 to 4
wherein the feed stream conpri ses aromati cs and
paraffins. 8 The process according to any one of
Clainms 1to 4 wherein the feed stream conprises chira
conpounds. 9. The process according to any one of
Clainms 1 to 4 wherein the feed stream conpri ses
oxygenates. 10. The process according to any one of
Clainms 1to 4 wherein the feed stream conpri ses
car bohydr at es.
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