;N ae3err\ &6\ T! | BFi-B70G7 oaioe i~ This invention relates to a fluid
distributor-collector or a fluid distributing-collecting systemZipEp §08)
used, for exanﬂﬂﬂ”ﬂﬂ”ﬂﬂ”ﬂﬁ”ice for bringing fluids and solids into contact.
The invention c din particular in the area of chromatography
for fluids in a gaseeus state, liquid state or supercritical state. The

i nventio el a .a_dj L buting-cpl | ecti systemthat, can be used in a
separatig%ﬁ%%o%gggﬁﬁﬁgg %?%%#%%é%gd%v?%%lﬁe%P%%r%%¥%§%T%% l?%%.ri%F a
contained in a mxture of_xylepes and et hyl benzene, for _the purpose of

t er bt F2SBEFEUEYREnERT SEChIRG Nt 4T hei %(Iﬂ%t ped reR®eni QT PFIBREL. in the
production of textiles. The invention can al so be used in processes for
separrata nggvioe Exanpringingyfbntdanznét syl bédnzomeo i comeactn xture, a

m xture of a conpound that is selected fromsaturated fatty acids and their
esters, arhéxitvenoiopatahfihe ansl DéefiMspare Mdudal eiwftheopaeafdf ns and
normal paraffins, and other conpounds. The device according to the

i nv Lakg, | . k& Q Q%%§ aPos pﬂgig- r

supgérnﬁcl;???%a p asefgﬁdp}%%%l%?at e %%%%r%tl on are sl(gfs% e%%afry,
petrochem str troleum for exanple. In the area of separation
proé%%%%%?é}%yfgicgg?%ﬁhry to rely on sinulated noving bed systens to
separate the elenents th conprise, for exanple, at.least two different
cheni cal EohpbikgRtionorelates thﬁ:@§S§%EﬁPﬁﬁn%ﬂ%éh%%ﬁF?%ﬂnﬁ%%ﬁ?ﬁ the same
conpound. The adsorption material that is used is, for exanple, a solid.
The thzhnedrbgre alspAckgraueParriion | pEeresesin e it baeed NPOHNDF an
adsorption device with sinulated countercurrent is described in, for
exarnp @, oPgpanaxySe2e 98526580s dontdbsed pimce ssiosture naf xflenas tdrad i s

i ntroduced via a punp flows through the solid bed along the central axis of
t he etthylivendenopt fon the pespoperd Orimnesistiodl idi scid 08PstShedis | San
inmportant that the main fluid flows through the adsorbent according to a

Pi st d MReaid oW pot HechéRal D IaRecE LOMPAS|dttha §f avksf Onds t hat
are the nost uniform possible at all points of the surface of the adsorbent

bed. For 4l S; PUEROSEn L4e ﬂ%}&;b?lrl%%vg@_sﬁﬁ%i%ﬁécé’?é%%ﬁoﬁ%%ﬁn ttenpt

to obtain and to nalntaln suc vice in
ral el Bedhptd: 030 8le | Snd LA DALNE AL I ABANRRDT Peiscdres 1
possibl e to Teni x
of a compound that is selected from saturated fatty acids and
their esters, a mixture of paraffin and olefins, a mixture of
isoparaffins and normal paraffins, and other compounds.

The device according to the invention can operate in a
liguid phase, a vapor phase or in a supercritical phase and in
all of the separation areas of chemistry, petrochemistry or
petroleum, for example.

In the area of separation processes, it is customary to rely

on simulated moving bed systems to separate the elements that

comprise, for example, at least two different chemical compounds

IO
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~ the fluid while flow ng. For appli%ations wth sinulated.fggpggwﬁurrent,
the device that is described in Patent US-3,214,247 shows a structure that
conprises an upper grid, a lower grid for holding particles and two

non- perforated horizontal baffles that are positioned between these two
grids. The fluids axe added or extracted froma central space between the
def | eet elsevi@oaibosershaf thaveamescomBolnd.f 3The EadedPPBibhe entire
section of the device. Such a device nmakes it possible to remx the fluid
whi | gatkouiag hiet e 99kH”Es§P@o§'éﬁaﬁﬁléﬂsgrgo?i%OOd mxing of a fluid
that 1s added to the main flUid. It 1s also possible to nmention the two
patents Ug;5, 792, 346 and -5, /55, 96 al describe fluid distribution
panel s oréﬁﬁEZﬁHBESQPSﬁEP??ﬁaFﬁgﬁa?ch%E%§ ?gf?%tﬁ?Q?seég?act or add
fluids. These DVE are connected to fluid distributing-collecting circuits
t hat 18B&RMEFLREABREZ 8Nt RESPAREAGR HFIRCHT WikR %Jafﬁ\ef%ﬂt%é of the fluid from
outside of the colum to the panels and conversely froma panel to an

out stduntekkucrieny Ast deskripeduan) yforhexainpper sPaventt 6StRe98bnddSi ti on
of the flow and in the passage tinme of the fluid particles can al so be
obt ai ned Th theseaprbpesbesh thmaihufilsidrehst sisi buteddoceéxviachaed up to
the DVE or fromthe DVE. Sone distributing or collecting circuits are

desi gagg@ kebwkedueblght bredsopeashea &i8RgOtné Neeht vidsaxThecgeppetry of
these circuits is generally adapted to thée geonetry of the plates and to

th%%gg&gﬁg?% gbeLbe PNE Eésg?géffgkﬁéﬁ‘éesFcS’fxtferrﬁgct PocierPa%E”Es

US- . “the circui't for tributing or e ng secbn ary fluids
il aEeotrank ERek e ERr B A Ter o FrPBarF BRObP  Het o&saraPerEt ype 1 uids
4 ' ' 28 F EB 2003.0r aradial_distribution fromor to the center of the
SepaPSEPEA-EGI Gfin PASBATRYPESIEOTS6DbE8, TIRY f StPFYR FnEoBBPF AL PR
Clrcghé a flow front that are the most uniform possible at all points
of the surface of the adsorbent bed.
For this purpose, the prior art describes variocus means that
attempt to obtain and to maintain such a flow.
The device that is described in Patent US-3,523,762 that is
arranged between two adsorbent beds makes it possible to remix
| the fluid while flowing.
For applications with simulated countercurrent, the device
that is described in Patent US-3,214,247 shows a structure that
comprises an upper grid, a lower grid for holding particles and
two non-perforated horizontal baffles that are positioned between

these two grids. The fluids are added or extracted from a

central space between the deflectors via a hose that traverses



consists of several radial hoses that3conprise several branches for
distributing or collecting secondary fluids to or from each panémfﬁﬁémm
forms a distribution plate. The branches are distributed over the whole or
over a portion of the length of the radial-feed hose to which they are
connected. Another variant consists in distributing the fluids froma ring
or hatheréngsréhsécaienpesi thengdvoset hespeli pheeyieé magesolum. The fluid
transfer hoses up to a DVE are distributed over the entire |l ength of the
ring =rLng t - 024, 815, d i bes. t f istributing
o deosnirhe SB3Eor e Flle ST nEiPe (FEGPLRGSLA, SUETETLAR Bt e
conprises several flyid.distributi rings., The ri ar e unted on a

Cont raP FOBRTSS o AU EL dnAt aPr hAGEY BBt hebr S0FCReh? FROEPRIBS 11 uid

di stributor plates. Several distribution pipes that extend between a fluid
di strfbuidr plate and the distribution ring make possible the injection
and/or collection of fluid. All of these systens neet the need of obtaining
a piston typeisl ahsorpdpsiglél be/' mensice vlie atwevpaeehins BB+ hgV 9y, 346into
contact to mnimze the passage tines of fluids so that they 5" 2 ~FF_

0 2008narvsve,vbsigaebl yhat &becsape tlwedidiéheiwht{st ephnensebs ofet he
sane plate. The object of this invention relates to a fluid

distr&ﬁagénsﬁﬁetisﬁtiﬂ9p§¥§iea}abaisi@onﬁ{&jcgi@fag?Kgﬁ b&appsgigke to

obtain and to naintain a plug flow, a honogeneity e conposition of

this £ 1.0) m he_dj skon. Li of th | wj that ar
i nj octaals B, phe b ab ke FRE et R PP A e P L o B el
Thr pughout thﬁ rest of the description, a |evel_1 chanber,if defined as a
ChanboRe hnBEEXr BACEPBRIFELES BiGi HRSSSF o thaiof ookt PRETHELEE ©b EeFl ect
two fluid flows, and a |level 2 chanber is defined as a_chanber that ensures
the df¥péfohrar Peagidenof weher calvmyi ko tHae PANebE ARRICPRVRTES I Bvel 1

chanber or the collection of at least two fluid flows to send themto a

| evel f1omhanbanel The aeravDiEdeetel segiving prefvomhose function in
particular is to collect, mx, extract or rem x one or nore fluids. ' This
i nvention hetabtdkdytothefdilsdedssoni imto nghe oddmaodsitgion of the flow

and in the passage time of the fluid particles can also be
obtained in the way in which the fluids are distributed or
extracted up to the DME or from the DME.

Some distributing or collecting circuits are designed for
reducing the dispersion time of the fluids. The geometry of
these circuits is generally adapted to the geometry of the plates
and to the arrangement of the DME at these plates.

For example, in Patent US-5,792,346, the circuit for
distributing or extracting secondary fluids shows a distribution
symmetry and an isolength of the transfer lines of the fluids.

These cixrcuits allow a distribution of the separator-type fluids



system for a device for bringing fluﬁds and solids into, contact, m@gﬁﬁ&%
sai d device conprises a chanber, at |east one hose for introduciﬁb h
fluid and at | east one hose for evacuating the main fluid, several
distributor plates (Pn), whereby each of said plates conprises severa
panels for mxing, distributing or extracting fluids or DVE. 6 ZaE~~
Q03 dn & sashialactiesti ideliti ion Haton tox drprtilseserdtent edfsttmmedpesettibat nakes
it possible to link said device and the outside, a at |east one chanber

(N1) ddiaimri.s linked with said hose or hoses, one or nore connecting hoses C
(N30) j , C(N21) j , that link the chanber and at |east one of the DVE of

a plate (B} .p @st-g%mﬁtééw &qiéﬂd@isra‘rig;uﬁqi -J&S.Lee%tqgngt 'cq%mg ina

zone (Z20,” Z21) , whereby the positioning of said zone is ermnéd by an
angl e a coynting fromane of. t.he radial _axes of .said plat Pn), .wher eby
each SHe %4 escet‘f?ﬁaojhd%aéil%agloaseise%& 1SR % th?é'ﬁv%r@élc@ieseach of
lengths 1i, of angle a and of length Zr of the _zone are sel ected so that

t he padssietyiRutoing e 19 RS Watdwe@rcadeaie L 1S tehPthdgemoeasdses (1,
2) is essentially identical for all of the fluids. The chanber ensures, for
exanmpagelt Héali viainon afdister fhutiicn mlatat. | st dnemdHemvsaireAccording to an
enbodi nent, the distributing-collecting system conprises, for exanple: at

| eastdigerievadd lowdmndtes WiNle tdiatovais W ¢ora itotd ot ichigeh @f the
collection of the fluid flow, whereby chanmber (N2) is linked with the hose

or hesgial-feed Hode TP A diRAsla@Necitekdlded Ieiined Ghaher (N20,
N21) , whereby the chanbers ensuré a two-way division or collection of the
frui ¢l ddal, GBS HRAmQr dit $9%% 4 ARAMETYg AT LNl

that are positioned on the periphery of the column. The fluid

transfer hoses up to a DME are distributed over the entire length

of the ring or half-rings.

Patent EP-074,815 describes a system for distributing fluids
inside a device for bringing fluids and solids into contact that
comprises several fluid distributing rings. The rings are
mounted on a central tube of the device and arranged between
adjacent levels of fluid distributor plates. Several
distribution pipes that extend between a fluid distributor plate
and the distribution ring make possible thelinjection and/or
collection of fluid.

All of these systems meet the need of obtaining a piston-

type flow or "plug flow" inside of a device for bringing it into

contact to minimize the passage times of fluids so that they



one or nore connecting hoses (C (N20)5, C (N21) j that extend between at

| east one | evel 2 chanber (N20, N21) and at |east one of the DVE Lof F& filht e
(Pn), whereby connecting points rj of the hoses are located in a zone (Z20,
Z21) , whereby the positioning of the zone is determ ned by an angle a
counting fromone of the radial axes of plate (Pn), whereby each of the
connexty iNe hosesudbby aat eblge hsdme itk whrerbldy dihetexdnie minelag obfthengt hs
li, angle a and length zr of the zone are selected so that the passage tine
of thearhd Wrstdbet ween a panel (DME) and the hose, or hoses, is essentially
identical for all of the fluids. ' Angle a is, for exanple, between 30 and
90 degreesy, &5{;&&5 80k Ve hel w0y G- O 0TGRS, Andid ength Zr for a
zone that corresponds to angle sector a +/- is between 3 and 30 degrees
and preferably. betwe 7_and 15 degrees. .[This invention also relates to a
devi ¢ ?tcﬁ:ﬂﬁ?'Whﬁofﬁﬁ?ﬁﬁn%nﬁy?o?rﬁd@q?%tjonc%efﬁtajc YiHat"ESHprises a chanber
t hat conprises an outside wall) at |east one hose for introducing and at

| eastPOsSgile o Pht 2ip32Rd et IR R R R)d rREYY nigt & et hanegene e &kl

hoses for introducing or extracting secondary fluids, several spaced |evels
of plehescgmysiwheneby eath plewe h)teonpriniese diie adispemsion time

di stributing-m xing-extracting panels (DME) of secondary fluids and a nmain
flui dbf athe ebbliddethidti grdi Hifedtdd ngr catt eodtied ivy drempatelsaaiiest zed in
that: said distributing-collecting systemis arranged on the periphery of
the charhes  qBssaliduei Shrpbatéd ng-collecting systemis connected with at

|, east one distribution plate (Pn), said system conprises: at |east one hose
t hat makesyi i bl 0,.L1 ' . I he t si e, I

ovel 1 onaibePOINT) Erhar it SRS e DS MRS e
fluid,flow .one or nore |level 2 chanbers (N20 1 reby the ~ | evel 2
chantir ST TE & TIRSes WhorS BIRTTD 180 o aad i B 41 cveatn
Conesigrgwg(grlgosggilect two fluid flows, and a level 2 chamber is

defined as a chamber that ensures the division at least in two of
a fluid that is obtained from a level 1 chamber or the collection
of at least two fluid flows to send them to a level 1 chamber.

The term DME refers to a panel whose function in particular
is to collect, mix, extract or remix one or more fluids.

This invention relates to a fluid distributing-collecting
system for a device for bringing fluids and solids into contact,
whereby said device comprises a chamber, at least one hose for
introducing a main fluid and at least one hose for evacuating the
main fluid, several distributor plates (Pn), whereby each of said
plates comprises several panels for mixing, distributing or

extracting fluids or DME.



to level 1 chamber (N1) , connecting %oses (C(N20) ~, C(N21) j ) that
extend between a | evel 2 chanber (N20, N21) and at |east one of ngEﬂqmﬂls
(DVE) of a plate (Pn), whereby the connecting points of the connecting
hoses are |l ocated in a zone 9 ~(~FE~2003 (Z20, Z21) , whereby the
positioning of this zone is determ ned by an angle a counting from one of
the radi al Iaxés ehazagrarézefnin wWhateby ea®prb¥efhe fluid connecting hoses
has a length |i, and the value of each of lengths Ii, angle a and | ength Zr
of the zone areatelestedose hbat thet paskageitipesoibidetdl Ligde Heideen a
panel (DME) of a plate (Pn) and the hose for introducing or extracting

fluids is essengiglly Ldantheabutgiaall of the fluids. Angle a can be
bet ween 30 and 90 degrees, preferably between 50 and 60 degrees, and | ength

Zr that cogrespopds _to. the angl ct.or i et. .3Q degrees and
preferablyLbetm%gnf?aﬁﬁdoﬁg ﬁgaﬁgég.R§803§51ndﬁ$§gﬁﬁﬁgfﬁgﬁglg 5g?ﬁ5ﬁt,
device conprises at |east one plate that conprises at | east one DVE that
has t he foIIomﬁﬁﬁahﬁﬁﬁﬁcteristics: at | east one neans for collecting a main
fluid, at |least two injection and/or drawoff rails that allow the passage
of secondafy flengsorhmerar ecBReht prevideds vt (Todpenfils) Juhéheby 1iRE rail s
are arranged one on top of the other, at |east two m xi ng chanbers that are
provi ded wi th opkei agambaherarByat hkesbanbre sofir eharbdigefl anpbaté 10 713
F C ~ 2003 sides of at least one of the rails and relative to the openings,

means for distribgjingnkbeni! ubﬁn{ebaingzp@;bﬁaénﬂji bt ogaibends s ngr&hanber,
nmeans for separating said collecting and distributing

) located in a zone (2Z,,, 2Z,,), whereby the positioning of

t he

said zone is determined by an angle o counting from one
of the radial axes of said plate (Pn), whereby each of
the connecting hoses has a length 1li, whereby the value
of each of lengths 1i, of angle o and of length Zxr of
the zone are selected so that the passage time of the
fluids between a panel (DME) and hose or hoses (1, 2)
is essentially identical for all of the fluids.
' The chamber ensures, for example, the division of the fluid
into at least two flows.
According to an embodiment, the distributing-collecting
system comprises, for example:
L at least one level 1 chamber (N,) that ensures a two-
way division or collection of the fluid flow, whereby

chamber (N;) is linked with the hose or hoses,



nmeans. Each plate (Pn) can be divi ded’ i nto several panel s or F@qumdl ng
to a cutaway in parallels. A plate can be divided into four sectors.

upper rail has, for exanple, a function of collecting fluids, and the Iomer
rail has a function of injecting fluids. The upper rail may have a function
of injecting fluids, and the lower rail may have a function of collecting
fluids. Aceordiag leasmobbersvarakied endoell rerthanbeer uiher Bid, |l ower rails
have a fluid injecting-collecting function. The openings of the injection

rail or rails afRePEbANERE chamsdrd halsihe 4 il gl dhatsPassas through

strikes at | east one portion of a solid wall of one of the mechani cal

el enent S of the hgn &ené}ng f\?ﬂi bfalc?wr ed Oq}léserﬂggflé/r or aﬁﬁ%{ andom

The openi ngs of ¢ ject on an drawof T rails are i ne for
exanple, the foll OWI %%Ppar arret ers: 1&\{%B~ED2003 a di aneter of between 2
and 15 nm and ptRfERABPST | oF tFRA 4 to 7 mm a perforation span of
bet ween 25 and 400 nm and preferabl y between 50 and 200 mm o a rate of
flow of the flupee @Ff hereeepriBERuing hegrp pt&Meshapl  BbiMedha: 15 ni's; the
val ue of the span that is under consideration with the value of the rate
makes it possi béeténd odbérieenm goaeasxioge dievdie Sedmmdsry N,y dNahd t he
main fluid. The openings of the m xi ng chanbers have, for exanple, the 12

'~ B F E f~ 2008nd oht oV &gk Chid ast einsStiMS of digiter (i) bejn@ain 0 and 25
mm and preferably between 5 and 50 nmm a perforation span that is selected

fromthe intervgl é@c ?#Q% @fe@{é/ H cftggeaof@tlegé/ﬂ Jm a

rate of flow of t e mxt n's an prerFera

Det yeen 0. 5- 3-5(£L§'Zn), whereby the positioning of the zone is

determined by an angle o counting from one of the
radial axes of plate (Pn), whereby each of the
connecting hoses has a length 1i, and whereby the value
of each of lengths 1li, angle o and length Zr of the
zone are selected so that the passage time of the
fluids between a panel (DME) and the hose, or hoses, is
essentially identical for all of the fluids.

Angle a is, for example, between 30 and 90 degrees,
preferably between 50 and 60 degrees, and length Zr for a zone
that corresponds to angle sector o +/- € is between 3 and 30
degrees and preferably between 7 and 15 degrees.

This invention also relates to a device for bringing fluids
and solids into contact that comprises a chamber that comprises

an outside wall, at least one hose for introducing and at least



This invention also relates to a proc@ss for separating at ! |east one
conpound froma m xture or an el enent by adsorption. It is characterized in
that a main fluid, fromwhich it is sought to separate sone CQﬁbbUhﬂﬁi is
brought into contact with an adsorbent that is selected as a function of
its ability to separate the conpounds, and the secondary fluids are

i nj ecéed BOdEOFoextkaehetingaaonginr fhuld, destverblUt hogesokbecti ng systens

t hat have one of the characteristics of clainms 1 or 4 or a device that has

the charpghg aﬁ? &3 ek fgatﬂﬁg séeoﬁéar tfnﬁlagssséb@rEQ leHthf@v%ﬁH'ds

by functlon ectlon or drawoff) or Dy nature or by flow rate va The
syst v d, the ess o the invention pertain to the
suparat i BfEbFEa PRbastBEkoRY A nRL B asky) 1 BPPFIFGE PHeRShatebts state,
liquid state or supercritical state. 13 Z~~F. H2003 They can al so_pertain
to theisepibPuEing- mﬁxbaeaﬁyFéﬁ@tiﬂgapéﬂﬁﬁﬁaﬂBHEhn9fngeséada#he Haifee
according to the invention has in particular the 14 s ~ ~ ~ 200 foll ow ng
advantages: mbepafiteidf ahelgastd dnst flbadi dhssynhetiygetolhecsiéngndary
fluids and the main fluid, the mxture that is produced is inproved over

the esystempl aheravheehzedpant shat yore honobgenous conposition and a gener al
plug flowto the circulating flowin the separation device, to optimze the

m xing of 5'UIdgahasa§§t£h§uéiﬁ§rb@yiéeelﬂ§n§y§teﬂ15sngrrsﬁ§éaCéhoeheto
remx the main fluid while flowng, o to réduce the tinme diSpersion of the

i njection of flgéggp % #nge§ﬁéa§%%ﬂﬂe f fluids to or fromvarious panels

that constitute™a ion p her characteristics and advant ages

3;52??pf?ghcgfaC%?édhggt%Qbﬁ nlIUSIILO0 LT Ly erB e, oL LERdNg; Lhe

at least one distribution plate (Pn}),

said system comprises:

® at least one hose that makes it possible to link the
device and the outside,

] one or more level 1 chambers (N,) that ensure a two-way
division or collection of the fluid flow,

L] one or more level 2 chambers (N,,, N,,), whereby the
level 2 chambers ensure a two-way division or
collection of the fluid flow that comes from or is sent
to level 1 chamber (N,),

® connecting hoses (C(N,),, C(N,)j) that extend between a
level 2 chamber (N,,, N,;) and at least one of the
panels (DME) of a plate (Pn), whereby the connecting

points of the connecting hoses are located in a zone



exanples that are given below as an Bllustrative and nonlimting ' ~
exanple by referring to the acconpanyi ng drawi ngs, where: Figure 1
represents a view in perspective of a fluid distributing-collegtffi® Hilstem
exanpl e according to the invention that is associated with a distribution
pl ate, Figures 2A and 2B show a di agram of a section of a plate and
associ at ed di st/i buti ng- Jﬁﬁﬁi N 7 %Q%% Rigure 3 shows
a cutaway Vi ew(g?"'a zé@p’a(r:vgﬁ on “co u%%athnsl oovfr§§§’%mt al£

di stributing-cal | ecti, tem of Fi 1 Fi 4 sh i f
eation of 8. SHECEHM BRaniYe SBf SASAFSEr FBUDE SROpEREN, SPRgIF ek SA and 55 -

show a top view and _a section of _an exanple of arrangenment of hoses for
feedi ng a panelradiiggupesseRf 6BPaAdc6CPehowWHEEEBYeRB CRaPahbeefiBBdfment s
of a fluid distributing-collecting system Figures 1 and 2A, 2B show a
fluid distributciongrecalingcthiosgssiiasem éragphelthatndstassvelatedfwethha
fluid distribution plate that conprises several panels or DVE whose

function is tooH Rendfchisl 1RUt @nell eext baat 1EhytHszrThe @eemebhy apd the
hydraul i c characteristics of this network are selected to obtain a

di stribution of; Secondary, ftha%litdﬁhkhg%slséﬁleh@iﬁgsgfs¥H’l%‘9k'ih§éls. Basgkbhe for

the set of panels or i1 njection-colléection ral a plate. Figure 1 showed
two distributing-coll.ecti syste hat,_can_b e oseg and that are
associated wiff &3P tgﬁgﬁg ? eanniﬁéf épngingigﬁgiﬁg?So Pécting systens
that are associated wth a plate Pn is a functiogn in partigilar of the
geonetric di meASitERIUSA NS OTDRELFACK 1A ERVEASy 18 ESE6RGEGLEY. 16 ~ 8 F E
B 2003 The plate is referenced Pn, whereby n is the index of the plate when
it is arrangedidestigranpiox, ald e &pgrdibadsel y cylindrical separation
colum such as the one that is described in Figure 3. It has the shape of a
di sk, for Aexgdrploe caandbel etween 30 and 90 degrees, preferably between
50 and 60 degrees, and length Zr that corresponds to the angle
sector is between 3 and 30 degrees and preferably between 7 and
15 degrees.
According to a variant embodiment, the device comprises at
least one plate that comprises at least one DME that has the
following characteristics:
° at least one means for collecting a main fluid,
® at least two injection and/or draw-off rails that allow
the passage of secondary fluids that are each provided
with openings, whereby the rails are arranged one on
top of the other,

L at least two mixing chambers that are provided with

openings, whereby the chambers are arranged on both



i-nto several DME according to a cuta&%y in parallels (of neridian type),
whereby the widths of the different panels can be equal. The BFEB 2

di stributing-collecting systemconprises, for exanple: a so- caIIed ann&?

| evel 1 chanmber N . Chanber N1 conmuni cates with the outside of the colunn
with a hose 1, 2, for exanple. These hoses allow the introduction and/or

t he extraction sifddd wifdat Thastcamehafe tdeeciafiils fantt triedret, ivieortcexdnepl e i n
the case where the different fluids are grouped according to different

vari ants of whidgderse are described bel ow. Annular rectangul ar-section
chanber N1, for exanp e, extends on the internal peri phery of the adsorbent
bed and ensure 1t | Vi Gl t he
circulati rng fl invéao Orp ét ,bq'{tl g%elv@étugﬁdvnl}l%éa%nllg{/eﬁ%oéf ghéinb%ro W th
a rectangul ar s ctlon on t eri phery of the adsorbent. In particular
according to it fHetiTh ¢ %#Q%ﬁﬂon extraction or injection/drawoff), it
ensures respectively a d|V|S|on or a collection or else a two 17 ~ ~ F E~
2003 way dvisimRmEhd/sr |RdrRRingh o q welfleqtd 19 end 1distadiutiing
according to the function of the distributing collecting system due to the
geonetric spacengaggui renent, for exanple, can be arranged above (referenced
N2i ) or below (referenced NZO) chanber N1. Junction J of a level 2 chanber
N2o, Nzl vRddh lvwrle Lrahardse! H¥l disrideruerd dedfereXamimaldvidh oy f of the
peri phery of |ts length. ' An annul ar level 2 chamber conprises, for

exan@&oﬁlﬁ%q ddss sln ?gerlaquerﬁ_r_e hoses C (N2p) j or C (NzIl) j for

connecti on h t he panel ate; 1ndex j corresponds to the index of

a panel that i ]| gg@.fwg%%d q%scgosfofam%%%t 0 or O(Nel)j is

connected 't &4 zone e “annul-ar c nber (N21 or NZ1) that is

concerned._.The | ength .of .a so IIed annul ar I N, is) for
exanpl e, egtfaIVRREHhAF fh%eff?é? Cof & cﬁqgr&ec%lnﬁte The

Iength of a so-called annul ar, | evel 2 chanher or
fluids, and the lower rail has a function of 1nject1ng fluids.

The upper rail may have a function of injecting fluids, and
the lower rail may have a function of collecting fluids.

According to another variant embodiment, the upper and lower
rails have a fluid injecting-collecting function.

The openings of the injection rail or rails are arranged
such that the fluid jet that passes through strikes at least one
portion of a solid wall of one of the mechanical elements of the
DME.

The openings can be arranged alternately or at random.

The openings of the injection and/or draw-off rails are

defined with, for example, the following parameters:



in an angul ar sector of 20 to 160 de%}ees and preferably between 100 and
120 degrees. Zone Z2o0, ZZ1 can be identified by an angle a count'ﬂﬁFQ?@£1a
radius of the plate, for exanple the radius that passes through% C

point J and relative to the central point of the zone. 18 ~ g ~ ER 2003
Its length Zr is determ ned by, for exanple, the angular sector that is
defined by a +&- déeametended betargneg amen 1anomapnd-pTederabdy oh ahgle a
will be in, for exanple, the range (10 degrees, 80 degrees) and preferably
in the range (4@ndegges, t& 7degi,ees). The angul ar sector value wll be
selected in the interval (3 degrees, 30 degrees) and preferably in the
interval 7 degr , r I I Les d o.]e h Zr for zones
Zzo and Z%l. A% g%?gf%%fg%%ggﬁé%btgwg&%ge%g Eﬁa?g?hgggdngh%ggrangenent of
hoses as possible_to ohtain the small est dispersion tinme possible in the

di stribution oPTEFEFARYoRSSSERe I&P%s? ?hgmkonnecting poi nts of the
hoses are grouped, for exanple, virtually at the sane point of the zone in
the smal | &t pdsgpice odnddiowr ofedtsr f1widspedi beswesg S 20h8/EoAREct i ng
hoses, and the selection of the angular sector nake it possible in
particul ar to peeieratiy heteedsl &y 15 m¢ sandhei ypdue of tthee spahi $hdel ay
time can thus be reduced to 10 s. Each hose C (N~0) j , C (N21) j for

di stribution aig/ emhded casididedaas on tiidletde Salua ldnghlk katanthages
connecting point rj with a level 2 chanber that is |ocated, for exanple, in

correspondi ng %Qn?o%%q,bl@l:-o Pfarent jeRamRkens o theaRdcbindadie

selected so that the fluids arrive at approximatély the sane tinme in all of

t he, panel s 19-~.:5 E 0Q3 . f.orma plate or during extraction of
fluids reach h%&gg%léﬁ? gﬁéhgg?%ggﬁgfgry the sane tine. Dianeter dj of a

hose is deternm ned base% %n t he f.l ow %at of the fluid that girc hates to
ensure a | FPEAACA o S KRS SPe™RSE o aﬁ?ﬂe%friﬁgﬁfp &' i€ he

vari ous hoses.



A connecting hose can be connected witth one or more DMVE panels. In this
case, it is extended by branches up to a rail for distributing or
collecting the panel. Figures 2A and 2B show a plate that qu@FE$@w3several
DVE, whereby the plate is divided into four sectors according to a cutaway
in parallels (of neridian type). The nunber of panels in this case wll

pr ef efabl ywbagasheventeuibeicski gure 2A shows an exanpl e where the

di stributing-collecting systemthat ensures the injection of a fluid in
lover raile44 (Figiathbtb? H8CHetybERCRE §hQUQ§ %ﬁ,sgﬁ&spkege %ﬁ%g!but'ng_
collecting systemthat ensures the drawoff fromupper tail 4 ig. 4) in
the case of a Dggtthgh Fag 8ngoo$mthe characteristics that are given in
Figure 4 and whén t'Re" Purds are gf ouped by function. This exanple is
detailed in the paragraph, "case of fluids that are grouped by function”
that is de8cribBdPB& SﬁﬁtAEEoFH?%gt@%tth?ssﬁé?FFﬁﬁlgF°@n%B@ih€ﬁ?¥Val
connecting hoses C (N21) j or C (N20o) j nmake it possible to |link an annul ar
chanmber N21, N260wRfRA mmpand| pvei®hEbly 20 Rhe interpaid~ofhase4adpim, t hat

i s given above nentions an annular formfor the distributing-collecting
syst em chamber sa YWatbBouf EXewedf nght heiscape of bbeweenentooandi2.os
possi bl e to design chanbers N1, NZO and N21 that have other shapes that

are adapted to fhe ﬁhépﬁrefeEQBI%eﬁéfﬁééﬁno99L9U§ ﬂrswhich the systemis
arranged. To better understand the distributing-collecting system according

o ihe | gt bogyyandsbheaaduapl agess 108! sl Lopioul des; ELOULE: Fnghots @

di agram of "a separation colum that 1s equ
distributing-collectin stemas_an illustrative a nonkiniting exanple.
The! chPERh Pas paFBRLRFESh o BReRTrs of¥ SR ar hETORE oY CRPSRERbE Bohy | 0 a
simul ated noving bed. The flyids that are referred to as "secondary fl uids"
can be thelbed8sFBekactRELIEREr 2Rt RFL tRMR LR Fhat e t FaPMayRieBt AF ned by
separation or else the desorbent that is used for extracting from adsorbent
beds $AeSkbnpenEAP3TRRGt SABS cCHBRIURAS or bedbHoREhE ineo sepakact oviphocess.
The col umm conprises a chanber 30 that is, for exanple, essentially
cyl i ngni gdsorhent hehatnebudeseatldd ods thef ehenbom sof hats nekelitypossi bl e to
carry out a separation by adsorption.

separate the compounds, and the secondary fluids are injected

and/or extracted via one or more distributing-collecting systems

that have one of the characteristics of claims 1 or 4 or a device

that has the characteristics of claims 5 to 15.
I It is possible to group the fluids by function (injection/or

draw-off) or by nature or by flow rate value.

The system, device and the process according to the
invention pertain to the separation of a feedstock by

chromatography for fluids in a gaseous state, liquid state or

supercritical state.



It is also possible to use several cdPurms that are connected to o?
another. It is filled with an adsorbent material that has a selé@ﬂhﬁﬂﬂ@
that is selected relative to the feedstock that is 21 z s F ~~ 2003
treated. The adsorbent material is distributed to the inside of the colum
in sevexal adsorbent beds Al to A" of adsorbent. Two successive beds are
separ at ed, Thoy exanpleo pyreaihutd thetsebatatiohad® faratabdneistra but or

pl ate conprises several panels or DME and is connected to a fluid

di strdfuti Y, S scribed in Figures 1 and 2. The main fluid is
drawﬁ%ﬁgi§§%§1?ﬁgﬂ%gmgggénd of the colum ~ via a line 31 to be recycled
via a pu 32 and.a line 33.at the wupper. end, of this,colunm, re it is
T oduced T ht EUbEEr “ARRET Hah Bt COT ST deshah 1 PART A et
the columm al so conprises a bypass line Li,j between the plates, whose
operating principle is given in Patent Application FR 2772639. whose
teaching is incorporated wwth reference. Such a process nakes it possible
in particular to increase the purity of the products that are obtained by
such a process. 1 For the separation of paraxylene froma xyl ene feedstock,
for exanple, two colums of twelve beds each are used, whereby the
twenty-four beds are divided into at | east tour zones, whereby each zone is
delimted by an injection of a fluid fromthe outside of the colum (of the
desorbent or the feedstock, for exanple) and a draw off of another fluid
(extract or raffinate, for exanple). For exanple, five beds are reserved
for zone 1, 22 ~ ~ F ~.~ zaa nine beds for zone Il, seven beds for zone
I'l'l .and finally three beds for zone |IV. The panels of a plate Pn are |inked
with, for exanple, the outside of the colum via secondary fluid transfer

i nes (feedstock injection Nine 36, desorbent injection |line 37, draw off
line 38 of an extract and drawoff line 39 of a raffinate,



and optionally an injection line of a&%ifth back flush fluid?. The back
flush lines are not shown in the figure for reasons of Sinplifzﬁ%%%Qﬂm Each
of these lines is equipped with a sequential valve that is showi**"
synbolically by VWi, Vei, Vsi and Vri, where index i corresponds to plate
Pi and where f refers to the feedstock, a the extract, s the desorbent and
r thespatblpageag¥haragesof these valves is connected to neans for
sequenti al swapping-out that are suited for periodically advanci ng each

i nj ection goint ondary . fLuj : o) a id froma
bed in thesd reggﬁgﬁg%f Bgi ?%aé??%nﬁé,f»g%ﬁféﬁﬁ%ﬁg %Y’ﬁ‘?geggg%gom top to
bottomto obtain an eration.in_a.sipulated ppving bed. The circuit that
makes it possibF§C98855Yr§iBh?StﬁEdb§H%a§§1%ng??bdong?nméxEBﬁ%ogﬁ??on of a
fluid that is essentially identical at all points of a plate conprises a
bypass |ine Li, jfsSt hapdeendetssimpEsoVadr ovatt Flom ertdrawrdatehoseschand two
‘pl ates. According to the prior art, a bypass |ine conprises at |east one

2 3 x a ~ ~e Zoadpaktkhe weveckombhahoasecompdsdnibon bahdwa Hgnetsel f or in
conbi nati on) nanely a nonreturn valve 40, a flowreter 41, a control valve
VG, that may Qnugaflaﬁtt@etﬁéa&QQghPatbﬁgffpwﬂﬁiﬁrthé‘QHﬁQrébﬂénlS
optionally arranged on the bypass line optionally does not ensure an
adequat e pressuagﬁgggp. The val ve that equi ps the bypass or bypass line is
referenced VG , eré index 0 corresponds to the bypass function and
indices i, corre nd.to | S t n.which,the i bypass is carried
out. More agneréPléﬁgém%F %ggeﬁl%%vgn§§b§gg%%%p+?%%§ethFeast four

chr omat ogr aphi ¢ _.zones advantgge usly.four or five, whereby each of these
zones consists Of SGFIPRELPT oRR ‘EgFu 1308 0l TRERBELPBN. EThESTEX bRet hese
colums or colum sections fornms_a closed | oop, whereby the recycling punp
bet ween two sectpdhstlyideyulbeeflPHirBow rate. These different |lines can
be connected with a distributing collecting system provided above. Wt hout
exceedi ng Phe stopeedfice hehé¢ nvemei dhspanyioetobrikhé oinglest iobuefon or
extraction of secondary fluids that are commonly used for the separation
colums by adsofptuida eAanthe esedlaction of fluids to or from various

panels that constitute a distribution plate.

Other characteristics and advantages of the device according
to the invention will emerge from reading the description of
examples that are given below as an illustrative and nonlimiting
| example by referring to the accompanying drawings, where:

L Figure 1 represents a view in perspective of a fluid
distributing-collecting system example according to the
invention that is associated with a distribution plate,

° Figures 2A and 2B show a diagram of a section of a

plate and associated distributing-collecting systenm,



24 ~. 8 FED 2003 The chamber can conp?ise a central beam 35 that?8$ERIN@ned
essentially along the vertical axis of the chanber, nore particularly for
colums of large diameter. In sone application cases, for exanple for vapor
phase fluids, the chanber can be arranged approxi mately horizontally. A
distribution plate Pn can be cut into several panels or DMVE according to a

cut away iD parﬁhbﬁ&% éokkﬁﬁki@i%ﬂtQWQg)viE@beOE EBe apaARE LS %@Eﬁhhses.
characteristics such as those that are descri bed below. Plate Pn that is

shown in a diagiam i BLOUWses £4;3Rd 52 i's%rqza\ﬁ?.(.%%-hgf[ﬁe%(ali% S%g‘sgé& for
exanpl e according t0 a“cutaway in parallel's (o ridran typg) n

conpri ses sever%l DVE panels) preferably an even nunber per sector. The
cutanay of panéfsFrFYS&rdlslel with an approxi mately equal width ensures a
surface density with essentially constant drainage for the panels. ) Figure
4 present® in dégare 4nshebedientieoshma ofasesestiPREChat sPechkslt he pl ate.
An el enentary panel or DVE is divided, for exanple, into two approximately
equal surfacesepmpléi sifr iebutiistgibalttliect pagedi,rcuit that is forned by the
superposition of two rectangul ar-section boxes or rails. 25 '~ 8 FEB

2003 A parel copfiress 5aN HPeB Ghioth 40 tapdvaeckowpd @riséctlodhy ofakihng into
consideration the direction of circulation of the nain fluid inside the

separati on ool uilinRPele b A RKeDd 1noBRSS Bl sLacol Cbbie i1

fluid, whereas ri es It possible to redist e m xture
that is olfain fromthe mxin er aqver. the entire panel. Between

t hese tmnqbrid?ﬂngFsefgﬁpg§¥5¥§%%@?g$§ﬁb%1§F5r§PFaH8§&a@ rious el enents:
two. defl ectors 42a,. .42b, or afEIes m%@se f.uncti on iq particular is to
separate the c&MPESEMEGFtEn And % fd s PHEERe 7 LRSS SHSEeEr e

descri bed below, two rails 43, 44 that aLIomAthe,EFssage of _secondary
Figures 1 and 2A, 2B show a fluid distributing-collecting

system example that is associated with a fluid distribution plate
that comprises several panels or DME whose function is to mix,
distribute or extract fluids.

The geometry and the hydraulic characteristics of this
network are selected to obtain a distribution of secondary fluids
that is the most symmetrical possible for the set of panels or

)injection—collection rails of a plate.

Figure 1 showed two distributing-collecting systems that can
be superposed and that are associated wtih a plate Pn. The
number of distributing-collecting systems that are associated
with a plate Pn is a function in particular of the geometric

dimensions of the DME with which they are connected.



fluids; these rails are arranged onel8bove the ot her, for exanple. Upper
rail 43 can be | ocated above the deflectors) whereas lower circuit 44 can
be positioned between two defl ectors 42a, 42b, and its hei ght52 (F@B @g ~ such
that it extends bel ow the deflectors. These circuits or rail and 44 are
provi ded on at |east one of their walls with one or nore orifices that are
ref er encedriiesprst ¢ ves yrdBeraced 4pn | avied dediy tinel padsagenddx tdre tdgcondary
fluids. In Figure 4, orifices 43i are arranged on the | ower wall of r ai

43) g O | [h&RSi B4 s A PranEEAICELP ol 1(__at eixgga%‘ﬁelééﬁﬁlﬂaad orifices

44 are arranged so that.the"flows of flud that are

i nj ect the end of deflectors .42a anpl e
perfoﬁﬁwﬁm@et%?%%ﬁf?*yl?%s%%imeﬁ%rﬁ%t TSRS A B GRS al f ace
for the upper rail and on these lateral faces for the lower rajl.

Speci ¥t BIFWFR dn dfsthaputRenshare (e 3idslol §9% VAR Ges aiE I8 U ned
below. in the extension of deflectors 42a and 42b are arranged perforated
pl at et ¢ espeetdl INE 4baconding opera mysawas| ot patsaileldbbiof nEhsisH g1 at es
extend up to the walls of rail 44, for exanple. Openings 45ai, 45b for

out putypeé) | hehedelbyriehd owt @ttistof id o ifracmd Saiels fan el .
calibrated to pronote transverse m xing, a space 46 for collecting the main

fluid thatthe @edtrikedhy- é@pféqwﬂ% AL PRSI Of r JPeClanipal . desi gn,
the variant that is represented in the figure shovvs a three-part grid,

of rail 43 & 1hcetar PRGN R 2' Zﬁﬁzﬁssiﬁﬁh. stQSaf;Zp
?i?ﬁg'Ehiﬁiilﬁéﬁ@%ﬂ%'%é“ﬁ;% Al 10 S TGP WL HORR
21°?) 8 ~~13 1999, for example. These hoses allow the introduction
and/or the extraction of fluids. They can have
specific functions, for example in the case where the
different fluids are grouped according to different
variants of which some are described below.

Annular rectangular-section chamber N,, for example, extends
on the internal periphery of the adsorbent bed and ensures in
particular a two-way division or collection of the circulating
flow of the fluids,

° a so-called annular level 2 chamber N, with a

rectangular section on the periphery of the adsorbent.
In particular according to its function (injection,

extraction or injection/draw-off), it ensures

respectively a division or a collection or else a two-



Preferably, the chanbers are arranged/ for exanple, relative to orifices
6i, 7i of rail 6 or 7 or both, whose function will be to injecygdFg 03 nore
fluids into the m xing chanbers. They will be arranged to ensure the nost
honogenous) uniformor symetrical fluid injection that is possible in the
entire m xing chanber, for exanple. Mxing chanber 48a is delimted by, for
exanpl e, a porty.on redl ;o | il

defl ector 42a an%‘y p(gj;\{%ér]g?%\géﬂbclig%% %Slal.é%&ﬁg@%ﬁ%%e%%%ogls&%el ifrlntflst ed in
the sane way by a lateral wall.of rail 44, a portio f the |ower wall of
rail 43, defled@oftzop" a%%lc%%élf%? Ao a?‘gl%gbc.’n € ‘%ﬁef PFF PR T s
collected by grid 40 travels fromthe collecting space to m xi ng chanber
48a, 48b respecEPLEEGLing t FESEIPm Bie £Q Hihe GREEENTEC t$REQ] ot that is
formed between the upper rail and one of the deflectors: A space 49 for

di stributing theeguktemenor Lot | exnmie t heat |be darhetiged almobe drawn of f,
whereby this space is delimted by lower grid 41, the |lower wall of |ower

rail 44, when theefatégted NPt oarbel@ed(aéféhensaden] evehambegr Ngd. 41 and
m xi ng chanbers 48a, 48b as well as two deflectors 42a, 42b. Because of the

a”angerfen&ur?ér[f&? rifigese,dd X3 Ny hhanpass, agd dishrhbythng andieer
collecting rails, the mxture that 1s 282 g £ Efi 2003 obtained in the

redi stri.bution. s e 0S| Li nh;gﬁi h g I i.S. inpr.Qued
rel athveé®t &5 &?\C/i cgezjgfsoe%at%%g%pr:wt&%%ar (J}“Sl'%éc' (rEal ?é?rl%eﬁluf’ggl%ﬁat are
i ntended for passage of secondary fluids, as well as the two m xing
chanﬂéer@t ave, for exanple, elongated rectangul ar shapes. According to a
variant enbodinent, it is_possible to arrange between the | ower end of
val | s 47a, A 7AanzntRE ok ¥ hoh dF PRRRT | GRRF1SS%, 19D eamRrle hat ma@dit
possible to create a series ' of calibrated orifices or slots to inject the
mai n 4 uitts i endéie dne nevfmMerw ehases e @VJ, hj 0or h€ (Wi, Xxjndorharbsest iThe
distribution of different orifices 43i, 44i at rails 43, 44 and the m xing
chambherth sclsel eatiells sof t haplatie | inde ertearésupstidon; o tttee find«als ohad are
injected strike at |l east a portion of a solid wall of one of the elenents
of theddME.that is linked with the hoses. A hose C(N,)j or C(N,)j is
connected to a zone (Z,,, Z,,) of the annular chamber (N,, or N,,;)
that is concerned.
The length of a so-called annular level 1 chamber or N, is,
for example, equal to half of the perimeter of the corresponding
plate.
The length of a so-called annular level 2 chamber or N, is
in an angular sector of 20 to 160 degrees and preferably between
100 and 120 degrees.
Zone Z,,, Z, can be identified by an angle o counting from a

radius of the plate, for example the radius that passes through

junction point J and relative to the central point of the zone.



For exanple, when rail 43 has a drawd8ff function and rail 44 has an

i njection function, the geonetric and di nensional data ' ~ for Emps
43i, 44i relative to the distribution rails as well as their(;QXrl ution
on the various walls will be selected fromanong, for exanple, the

foll ow ng values: a dianeter of between 2 and 15 mm and preferably in the

rangerof fehtd 9¥ i3 Qéﬁé%ﬁﬁé@nbﬁpaﬁb@fe% N e a0 nFe Bk
pref erably between 50 and 200 mm E f~ 2003 a rate of flow of

t he féﬁ% slgfdgﬂyl\gg n1$ a ‘Bﬁ(?‘%‘ﬁ &Z %é %njd'soms wher eby t he

rate es It possi ed al e€s I the nogst hormgenous

way possible; the val ue of the s that is be| Sld red mnth e val ue
of the rat & Fak@LUFLO gﬁ’é?iﬁe t%fﬁ:[;t%‘? Nt g ‘?f?%f’ﬂﬁge oft

fluid and the main fluid. The criteria that are given for the sel ectlon of
val uedegreefe PatdéegreesdvaR@derte iy yrin i Ue spaigsar é v dsgreehart ess of
the shape of the orifices. As an additional characteristic, orifices 44i

have @egaxes)t hat makes it possible for injected fluid to strike a portion
of a solid wall of one of the nechanical elenents of the DVE. The

configurattRa angulhe settsfivafes Wizl Nge ddeldd &l aW affe NEiVONGEr 6
approxi mately identical to those of the injection network. A difference

o o iGeqPelns POIEGALLE] BhANE-Otcldioly npféa‘ys*%%fnt fval TP JGELr Of 1 he
| f | d Cu
LBL‘E.%%%%%%%@S Ao AR AP RRE r LRo o | 1 (B PP ra gt o Lene

mxture w |l ﬁﬁe the foll owing characteristics: 30 ~BFEB2003 a di ter
of between™B ShHCED hfn MaHE 1P eFRFWET 2 et Wi P Ssh f o3 RAngement o

hoses as possible to obtain the smallest dispersion time possible
in the distribution or extraction of the fluids. The connecting
points of the hoses are grouped, for example, virtually at the
same point of the zone in the smallest possible angular sector.

The positioning of the connecting hoses, and the selection
of the angular sector make it possible in particular to reduce
the pure delay time and dispersion time. This delay time can

) thus be reduced to 10 s.

Each hose C(N,,)Jj, C(N,;)j for distribution and/or extraction
has a diameter dj, a length 1j and a connecting point rj with a
level 2 chamber that is located, for example, in corresponding
zone Z,,, Z,-

Different parameters, o, € and li, are selected so that the

fluids arrive at approximately the same time in all of the panels



a perforation span that is selected fyomthe interval 25-400 nm and
preferably in the interval 50-200 mm a rate of flow of the mZBJrE@YB{B
between 0.5 and 3.5 nis and preferably between 1.0-2.0 ns. Because of the
arrangenment of the rails, connecting hoses C(Nzo)j are connected to
injection rails 44 by a single hose 50, and connecting hoses C(Nzl)j are

di vi ded, at. extraction rail, 4 Fi A._into hoses 51 512 that are
joinggafnfngogepgf?efSF g%ﬁ%ﬁée?gﬁégggléﬁl?k5£%$g?§ FSéggeébgﬁsbathgsides
of hose 50. These hoses are arranged to have an injection or extraction

f uncBLoRPPREXimateRy &bst S8PAmELPFeal possible for rails 43, 44. Based on
the groupings of fluids, rails 43 and 44 can ensure different functions: a
di stri but Ddametrect dgnofam &rseadti datéuminednbasedl s the flnwt rehs.
According to a variant enbodi nent, a DVE or a panel can also be divided

i nt oogevealf luAdeehbfgceelcheateBgL6yeheiBet BeFBhiof eci 9cGRARL bBErse¥er al
superposed rail systens. In this case, hoses 50, 51 are divided to be

arr apged rel i%@'g%%xmaw@w@e%t%egﬁggw_e{ehéabgﬁ'esahagee¢r that is

essentiall'y ntical to“the one t is described 1n Figures 5A and 5B.

31 ~8 FE =3 2 .Cas f grouping flui by.function: Four es C (N2o)
Chaiin | GaroTRgOrion Tods SefhRs otathree NathnPhE P, gre PR o four
DVE of a_quarter ELate sectqQr, .the feea%éock gnd/or t he desorbent _are

i nt r BARELS vi °h§E¢S1PREo ARndFafXERAABE OX, Prafehesj BBt £8 Al &&*ts di vi ded
into two flows that travel through paths 11 and 12 and that correspond

appr érirngtisty ibotdne ﬁélFoéﬂeFﬁéngeEhecPaEaﬁﬁerence of the plate. Each flow
then travels into annul ar chanber NZO, in which it is divided into two

fl ows F' 1FdmeirEsl2AEacd RBowhpw @hphatesthabuteupfisesceavmertilnMBoses
C(N2o)j that are grouped in zone Zzo and hose 50 in connection with these
connedkirédpyhases pattkower diaiied4int oeseliroketbor®DVEccordhagf kewa that are
obtained fromorifices 44i will strike the end of deflectors 42a) 42b and

are pixaday ih pheanaensf l(Birdmerspass. tixey act rpa Mﬁﬁbéfegflﬁaﬂélgmn%ur
hoses C(Nzl')j will make it possible to extract a fluid from4 panels or

DVE, this case will preferably be an even number.

Figure 2A shows an example where the distributing-collecting
system that ensures the injection of a fluid in lower rail 44
(Fig. 4) is used, whereas Figure 2B shows the distributing-
collecting system that ensures the draw-off from upper rail 43

) (Fig. 4) in the case of a DME that has one of the characteristics
that are given in Figure 4 and when the fluids are grouped by
function. This example is detailed in the paragraph "case of
fluids that are grouped by function" that is described below.

According to this particular embodiment, connecting hoses
C(N,,)j or C(N,,)j make it possible to link an annular chamber N,,,

N,, with a panel or DME.



32 2 ~ F ~.B 2003 the extract and théOraffinate are drawn off froma rai

of a panel, for exanple upper rail 43, and two di ppi hg hoses 51% ggqmmo
hose 51. They then pass through connecting hoses C (N21) j in ¢ ﬁﬁ ction

Wi th zone Z21 of a chanber N21. The two flows of fluids that are collected
in the zones that are positioned at the two ends of annular chanber Nzl are

grouped befis ee PRRSL AT h&H 0i ANGIN AL LHSFDGheNi diil GRINAGH 1Y Widrh Fese 2

that recovers all of the flows that are obtained fromthe four sectors of

t he €. . QL OUD] id . Jhe flui.ds th r ei ng
cons!ql eéf ed Ecé?@ﬁ‘ié %Igé e‘lf‘l‘lgis?ig%ﬂlwt’n g%?rga%}%ge&a%’s%r bg\; n'."[L{-'lhaofli‘lat ﬁi}}e"%‘ﬁ rn%ct and
the sqg called "dirty" fluids, the raffinate and the feedstqck. In this
case,th& $ORS ahdtle LRERE Phe ol HiRAFTIRAS &P )deHisre @hambeTeh Ni
functions. Case of grouping by flowrate: The fluids that have, for
exand¥eg, anfiol.f tbatr heyewckhele shapetetlstoskeandaphedekor e, shapet he
fluids that have a high flowrate wll be the desorbent and the raffinate.

33 2 &f Rle =&PfBat Dot ht S1was eon el ¢h dehangy ddere nisirr tdieyddvo di stri bution
and extraction functions. In the two latter grouping exanples, the fluids

that are ifjesdete¥i GnQPLIENYS A3 Rk Ay -c%lr].ié‘ceciqhgg%r}}ét@ﬂl of the
solid walls respectively of wall 45 and defl ectors 42A, B.” They pass

t hr O%C%:Ecgirg#sééi W%;@%&RHSF | 116 Ssd %Jéhtca%eféeﬂé)é; di"L‘; hﬂ:roy%%e%a“e' !

wher eas urds 't are o be extracted are S 43 or 44
befopﬁ.being%sggt Vi a &onnecting hoses to the annul ar .chanbers t.hat are
ment i oY AbOVE CWRe® orTPPLRL Of PR Hret 16 dlHave® STRRSE of
geopetry, such as a single slot, several slots or else holes. The injection
and S%AYRCTIOR PathItBIeut Hagt fehl e ol RN B teatdh A PP tdesdNi®édG n t he

groupi ng di agram by functi on.
nonlimiting example.

The column is, for example, a column for separation by
chromatography in a simulated moving bed. The fluids that are
referred to as "secondary fluids" can be the feedstock, the
extract or the raffinate that are obtained by separation or else
the desorbent that is used for extracting from adsorbent beds the
components that have been adsorbed during the separation process.

) The column comprises a chamber 30 that is, for example,
essentially cylindrical and that includes all of the elements
that make it possible to carry out a separation by adsorption.
It is also possible to use several columns that are connected to
one another.

It is filled with an adsorbent material that has a

selectivity that is selected relative to the feedstock that is



The space for collecting the main fluid preferably has a shape that is
suited for mnimzing the dead vol unes and the turbul ence of the %gwmgs. I t
has a height of, for exanple, between?23 and 25 nm and preferab[ﬁF tWeen 7
and 15 mm and an approxi mately rectangul ar or conical shape. It nmay have

t he characteristics that are nentioned in above-nentioned Patent US

5, 755,960 of the applicant. 34 2 fl F E F~ 2d03 The distribution space of
the m xture before the grid will be determ ned, for exanple, by taking into

consideratign t physi cal _char LhSti €S .Qf. 1. i l.yi d.. The.vol ume of
Che 1A SPAGEananbar BLEPEPSHEy MHCEF 166 Adapiat ol Theh b A hes dag?
volunmes. Its dinmensions can be sel ected fromanong those that are given in
one dfh@aeehusnUSn5S?Yeradeagrerbsnt, »595069. tAnk. arad$e¥PeRbnot g
turbul ence can be added to the inside of the m xing chanber. These neans
can bsmagreseiredbedst heef seprotitelst dokreexabailil, ebyora &lyiat her neans t hat
are intended to increase the effectiveness of the mxture. The vol une of
thi s ghanbenumbl! phersebact edatbh aispeibueBRUGN asieZ @ dnpXidd T S8y d P81

i nfluence of retrom xi ng phenonena. The given paraneters for a DME and for
the gﬁ%{i&“& E°££§CEE”80ﬁ¥3E6%39§V§ ?Fu ydgfst%%mli%ﬂ Lyl ghi 9o with
a separatTton colum of an approximately cylindrical “Shapé can “be applTed,
wi t hout exgceedin he scope of .the invention, to a separation colum that
has &F°ShHpedwhit EHBVEFS ih@?gbg'the di stributing-collecting systemthen
has a shape that is suited to that of the columm. Likew se, a plate can be
di vi ded i ntkee seydRaf L1 pEW 48c8¥arRgCES Arent hhgy levRer epkaPtt Kdic B adlwsnin
parallels, for exanple into sectors of pie chart type. 35 2 8 F E~ Z003
W t houita excebalé ngl t he beopecytlefieviavanrion, 32henbBVE adde 38 at the

di stributing-collecting systemthat are descri bed above can easily be used
i N seppat and defi ckeistbalumywberenyt nbs tohpodseed into upper

adsorbent bed A, via lines 34.
In this embodiment, the column also comprises a bypass line
Li,j between the plates, whose operating principle is given in

Patent Application FR 2772634, whose teaching is incorxporated

with reference. Such a process makes it possible in particular
to increase the purity of the products that are obtained By such
)a process.

For the separation of paraxylene from a xylene feedstock,
for example, two columns of twelve beds each are used, whereby
the twenty-four beds are divided into at least four zones,
whereby each zone is delimited by an injection of a fluid from
the outside of the column (of the desorbent or the feedstock, for

example) and a draw-off of another fluid (extract or raffinate,

for example). For example, five beds are reserved for zone 1,



a central holding beam and that have2a diameter that varies, for exanple,
from3 to 10 m They can al so be used for separation colums Emgﬁb a
dianeter that is less than or equal to 5 mand that do not co Se a
central support beam 36 CLAIMS 2 8 F EB 2003 1. Fluid

distributing collecting systemfor a device for bringing fluids and solids

nose (3 o35 I o nt & RRTHIVUE S K ot Ok WRETADTAE

evacuat i ng the main_fluid, several distributor plates (Pn), whereby each of
sai d G eEO% oBpRE sBY- several panel s for mi xing, distributing or extracting
fluids or DVE, characterized in that it conprises: at |east one hose (1, 2)
t hat nmakesThe passlblefta plakeshBndadevl tekeddvitle, olnsieleampie | edst one

chanmber (N1) that is connected with said hose or hoses (1, 2), one or nore

connesit HPIHosest ke (MBImp vi& §&Bdnddry fhaidldrdndher chamder and at | east
one of the DME of a plate (Pn), whereby connecting points rj of said hoses

are | &f&a m@%%@%s, a@%ﬁ?’é’nﬁhﬁu L 16,00 119 0f7 - Sl zone

is de ernine count om one O t e radi al axes of said

ot ) e oy aers‘ztﬁft%ét.eaﬁ&“@w' SRR ST P B

the v ngl € an ‘e zone is
selected so that the assage tinme_ of t e el . ( DVE) and
hose 39 HoREECEal1y)an sing etqt?aiiwo%teﬁc +9frla 3 prighet 1t téids

2. Systemaccording to claiml1l, wherein said chanber ensures the leISIOﬂ
of tIEhe |baek|fleshtlinestaraonet onkown ¥n Ftige H Dpowe FLoF| xeasons of

di stributing-collecting systemaccording to claim
simplification.

Each of these lines is equipped with a sequential valve that
is shown symbolically by Vfi, Vei, Vsi and Vri, where index 1i
corresponds to plate Pi and where f refers to the feedstock, e
the extract, s the desorbent and r the raffinate. The set of
these valves is connected to means for sequential swapping-out
that are suited for periodically advancing each injection point
of secondary fluid or draw-off of secondary fluid from a bed in

) the direction of circulation of the main fluid, i.e., from top to
bottom to obtain an operation in a simulated moving bed.

The circuit that makes it possible to carry out the by-pass
and to obtain a composition of a fluid that is essentially
identical at all points of a plate comprises a bypass line Li,J
that connects two introduction or draw-off hoses, and two plates.

According to the prior art, a bypass line comprises at least one



38 2 g F EB 1003 1, wherein it conprises: at |east one |evel édgp 3 (N1)
that ensures a two way division or collection of the fluid flow, er eby
said chanber (N1) is connected with hose or hoses (1, 2) , at |east one
so-called | evel 2 chanber (N2o, N21) , whereby said chanbers ensure a
two-way division or collection of the fluid flow that comes fromor is sent

to chapbene OfethasherBat Nade RELL OEnd®IBeTONNESY | NGsdiDSESY ({n (N20) ~, C
(N21) j that extend between at |east one |evel chanber (N2o, N21) and at

| east _one.of,  the DVE of a_pl Pn) , e C i ojnts rj of said
hoses® TﬁlF%%%?Bd Pﬂmﬁi¥o%en?é§%§u5%i3¥?&%ﬁ§$b55n€ﬁ%&%%%% i%ﬁiﬁﬁ of said
zone is determ ned by an angle a counting fromone of .the radial axes of
sai d pPREECE PH§lvendPipy Bheh BRY P Ta¥oilect® il dResthashe | ength I,
and whereby the value of each of lengths |i, angle a and length Zr of the
zone &tewmetert edAspumpathahel paspapenally afranged | on dshddbtwwpose al amel
(DME) and hose or hoses (1, 2) is essentially identical for all of the

fl ui dsptdondh 391 dbesi ngrcehbecti g sdsinea acsosshuge tdreme of clains 1 to
3, wherein angle a is between 30 and 90 degrees, 39 ~ 8 F F A 2003

pref er abl yrhet Y8ePe 50haRde £01 §8 I 188 ShyPdsk | PN L s fDInd Zone that
corresponds to angle sectof a +/- a i's between and 30 degrees and

! SEaBLy DELUCRD, [ Wedp MoBEES o bmtn o el R nn

solids ThRto contac at “conprises a cha

wal |, at |least one hose (33) for introducjng a .main fluid and .at |east one
nose' 153) HROTCES! Fact: RGTHoRBPROFOI e dovares FoRtect il roffuci ng or
extracti ng secondary fluids, several spaced |evels of plates (Pn), whereby
each Bymaees (PR) cebhpeisedtone or nore distributor nixer-extractor (DVE)

panel s of secondary fluids and the main fluid, at |east one
di stri but i Mereopererahyysyateimeiated dndvingsbediremppnises at least

four chromatographic zones, advantageously four or five, whereby
each of these zones consists of at least one column or column
section. The set of these columns or column sections forms a
closed loop, whereby the recycling pump between two sections is
regulated in flow rate.

These different lines can be connected with a distributing-

) collecting system provided above.

Without exceeding the scope of the inventién, any network
for distribution or extraction of secondary fluids that are
commonly used for the separation columns by adsorption can be

used.



sai d distributing-collecting systemi%? arranged on the periphery of sai%
chanber, said distributing-collecting systemis connected with at 2 Ghh Bhe
distribution plate (Pn), ) said systemconprises: at |east one hose (1, 2)
that makes it possible to link the device and the outside, one or nore

| evel 1 chanbers (N1) that ensure a two-way division or collection of the

fluid flowrnhengnhghbeRr eahe¥ehp2ighagbeent FtobeAR1} s, tnher eby asahdekevel 2
chanbers ensure a two-way division or 40 2, ~ F EB 200' 3 col l eCtion of

2

the flui | th f kS t _to,lev a (NI') , one or
nor e %BE%BE%?ﬁ%yh§§8§8?gi€N§§¥Eg?aE fﬁgg)oF fh?hgbaéQ%ghgﬂgéFmeen a level 2
chanber (N2o, N21) and at | east _ope of the panels (DME) of a plate (Pn),
mhereB?rFh@uééﬁﬁ¥cfpﬁgcﬁéPﬁP§ 8f sardecHhABEtPRy hoses are located in a
zone (Z2o0, Zzl) , whereby the positioning of this zone is determ ned by an
angl e a colint snyef ppplonetdobnt heseadi dbragusmplleafpiraveppPnphagher eby each
of the fluid connecting hoses has a length |i, the value of each of |engths

i, apghedas, atHel eRgibe#r cah bheazoafgateappleatmdtadyt hatrikbatpatgage tinme
of the fluids between a panel (DVE) of a plate (Pn) and hose (1, 2) for

i ntroduci ng @f cext pactbRIphbuedsni eagssantlal kutbdgpikeah baneakl cof the
fluids. 6. Device according to claim5, wherein angle a is between 30 and

00 B oty s0EL e, 0o 9o 06, bt enel kR

t hat Correspon oth ges an

prefer blx betmeﬁn 7 and,15 degrees, 7. vice for br%gging gt igto cont act
accor @FngEoPBRELSF COMREASSS GF283ChRELEFACFt SUGRPRAPsEECSE B35t 26fe pl ate
that conprises at |east one DVE that has the follow ng characteristics:

41 @ described below.

Plate Pn that is shown in a diagram in Figures 2A and 2B is
divided into four sectors, for example according to a cutaway in
parallels (of meridian type) and comprises several DME panels,
preferably an even number per sector.

The cutaway of panels in parallel with an approximately
equal width ensures a surface density with essentially constant
drainage for the panels.

Figure 4 presents in detail an embodiment of a panel or DME
that forms the plate.

An elementary panel or DME is divided, for example, into two
approximately equal surfaces by a distributing-collecting circuit

that is formed by the superposition of two rectangular-section

boxes or rails.



2 8 F EH 2003 at |east one neans for %®ollecting a main fluid (40), at |east
two rails (43) 44) that allow the passage of secondary fluids thafEB#]each
provi ded with openings (43i, 44i), whereby said rails are arranged one on
top of the other, at |east two m xi ng chanbers (48a, 48b) that are provided
wi th openings (45ai, 45bi), whereby said chanbers are arranged on both
sides of ap pgast esBRpeiseal enrappér (48id4d) ang aei@wéida?fpdwxerwgs (43i,
44i) to obtaln a honbgeneous distribution or collection of the fluid, a

means ¢ g Lbut . 40) e Ld: i S; ' f e m xing
chanb%%?iﬁgagéE?ogbgg%g%géf%égs%%% %%+€%c%%ﬁgégnduﬁgé?é?§%?i%gqﬁégns (42a,
42b) . 8. vi,ce, accqrdi to one of clajms 6 to 7, whereipn each | ate
(Pr) aShi EEHOH L HEOIEebBr a7 SRRREF SO0 COM R CcOTRRS S5i% AULHERR i 4F
parallels. 9. Device_according to claim8, wherein a plate_is divided into
four BeeSbbse 0. cpbypeb bkeordingtivwldnevkeredqipver tgrdd 4herakes sai d
upper rail (43) has a fluid collecting function, and said |ower rail (44)
has aitl|pbdsihjlectbngefliactionte tHR migturdgtRN03id lobrined acworiherg to
one of clains 5 to 9, wherein said upper rail (43) has a fluid injecting
functihoRingndhsabdr! evetr thélefdfte hesnal fluid collecting function. 12.
Devi ce according to one of clains 5 to 9, wherein said upper rail (43) and
| ower rail a fLykdoinkectEnge ' f [ 1 vice
accor di ng ?ééﬁﬁgﬂo ﬁg?gi #rgbgg%gaﬁ?,f%e%%‘ﬁﬁ%%?%p%w%g‘gy%?' ?%ﬁ%eox rails
(43i,_441) that have_an-.iniecting function are arranged such that the fluid
] et t%ﬁfa%§§§e¥aF%Pgﬁgﬁl%?%gﬁ%s a portion of a solid wall of one of the
echani cal _el enents .of _the DMVE §42a 42b, 45a, _45b).. 14. vi ce accordi ng
to one of & ainE¥S BBLISCTGRRI & o1 n%’éﬁ? 5f1e94th0%% SURTHRR AT
alternately or at random 15. Device according to one of clains 5 to 14,
wherein the 4Bartjculgy 7Boko peeRdities Bie tdelleftSnanehaypeet mRA (43i,
44i) is defined by: a dianmeter of between 2 and 15 mm and preferably in the
range of 4 to 7the daspribering ovhapael ofhaet awee rfoseaited 00 Jow and
preferably between 50 and 200 nmm

L] two rails 43, 44 that allow the passage of secondary

fluids; these rails are arranged one above the other,

for example. Upper rail 43 can be located above the

deflectors, whereas lower circuit 44 can be positioned

between two deflectors 42a, 42b, and its height can be
) such that it extends below the deflectors.

These circuits or rails 43 and 44 are provided on at least
one of their walls with one or more orifices that are referenced
respectively 431 and 441 to allow the passage of the secondary
fluids. In Figure 4, orifices 43i are arranged on the lower wall
of rail 43, and orifices 441 are arranged on the lateral walls of

rail 44; orifices 44 are arranged so that the flows of fluids



a rate of flow of the fluids of betweén 3-20 nmis and preferably between
5-15 mi's, whereby the val ue of the span that is being considered v 8iEB RS
value of the rate nmakes it possible to obtain a good m xing of the
secondary fluid and the main fluid. 16. Device according to one of clains 5
to 14, wherein openings (45ai, 45bi) of m xing chanbers (48a, 48b) are

sel ectlegh f 406 aAPOGrédest A kOW Y Had adBt@ESledt sihanet gl dfpbetyeen 10 and
25 mm and preferably between 5 and 50 mm o a perforation span that is
seleq%g%ﬁéign1the interval 50-200 nm and preferably in the interval of
25-40 a'rate of flow of the mixture of between 1.0 and 2.0 m's and
preferably between, 0,5-3.5 ns. %7. Process at nmakes |t possible to
separ at e aF2FRaktbneS AP T oFHNRT Xt SR L1 BrrefP e BHERLY b9 abis®r pt i on
wherein a main fluid, fromwhich it is sought to separate sonme conpounds,

i s briemgr face evnitetlaterahnfagsofventhe Hipres Bribcaed a8 thesa4
function of its ability to separate the conpounds, and the secondary fl uids
are ijeetrall Badésrfexttlaet bowert arank. or SperEf st Tohat ongdtet +Hobt hon
systens according to one of clains 1 to 4 or a device according to one of

clai mn@ tRe 15i zd 8of ¥ eSS BLE6Qs i g épTdBhdd Ie1dherein the fluids are
grouped by function (injection/or drawoff) or by nature or by flow rate

val ue. 19.qUse of &,5VSLEMARGSN gk Nt POl Ofs £ AR doh0afe 0Ly Lingedlovi ce

according to one o al s to 16 or of the process according to one of
clainms 17 and 18 for _separating a feedstock rompt.ography.for fluids in
o Ghseous o at SeEEFFEERS Slaree o T RSP TY 431 " TaR 2 ShR¥indt o

system according_to one of clajns 1 to or of a device accordjng to one of

( 4
cl a?ms 5 to 16 81°bF 1hR! provel: acBerf iyt A HrXu?nd| WP nkC 17 aniribs i n

the separation of paraxylene in a sinulated noving bed.
CALLA DA A A AICRATALL A8 ASE QR exatip ke . Opeing s 45l A 4Bb FFoR output

. A. As{Fe. Ah. AN .A A(
of the mixture to redistribution space 49 are, for

example, calibrated to promote transverse mixing,

] a space 46 for collecting the main fluid that is
delimited by upper grid 40 (for reasons of mechanical
design, the variant that is represented in the figure
shows a three-part grid, whereby the parts are
connected to one another by walls 47a, 47b), the top of
rail 43, a lateral wall of rail 43, deflectors 42a and
42b; this space makes it possible to drain the main
fluid to the mixing chambers,

. two mixing chambers 48a, 48b are arranged on both sides

of lower rail (44).
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deflector 42a, 42b means that make it possible to create a series

)

of calibrated orifices or slots to inject the main f£luid in the

form of several jets into the mixing chambers.

The distribution of different orifices 43i, 44i at rails 43,

44 and the mixing chamber is selected so that in the injection

function, the fluids that are injected strike at least a portion

of a solid wall of one of the elements of the DME.

For example, when rail 43 has a draw-off function and rail

44 has an injection function, the geometric and dimensional data

for orifices 43i, 441 relative to the distribution rails as well

as their distribution on the various walls will be selected from

among, for example, the following values:

° a diameter of between 2 and 15 mm and preferably in the
range of 4 to 7 mm,
° a perforation span of between 25 and 400 mm and

preferably between 50 and 200 mm,

) -
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® a rate of flow of the fluids of between 3-20 m/s and
preferably between 5-15 m/s, whereby the rate makes it
possible to feed all of the orifices in the most
homogenous way possible; the value of the span that is
being considered with the value of the rate makes it
possible to obtain a good mixing of the secondary £fluid
and the main fluid.
The criteria that are given for the selection of values of
' the rate of flow and the perforation span are valid regardless of
the shape of the orifices.

As an additional characteristic, orifices 441 have an axis
that makes it possible for injected fluid to strike a portion of
a solid wall of one of the mechanical elements of the DME.

The configuration and the criteria for sizing of the draw-
off network are approximately identical to those of the injection
network. A difference exists in the perforation plane of the
) draw-off rail. The diameter of the draw-off holes will be

selected to obtain a span that is twice that of the injection
rail and an alternate arrangement, for example at random.
Outlet openings 45ai, 45bi of a mixing chamber or orifices

for passage of the mixture will have the following

characteristics:
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® a perforation span that is selected from the interval

25-400 mm and preferably in the interval 50-200 mm,

L a rate of flow of the mixture of between 0.5 and 3.5

m/s and preferably between 1.0-2.0 m/s.

Because of the arrangement of the rails, connecting hoses
C(N,,)j are connected to injection rails 44 by a single hose 50,

! and connecting hoses C(N,,)j are divided at extraction rail 43
(Figure 5A) into two hoses 51,, 51, that are joined in a hose 51,
for example.

Hoses 51,, 51, are located on both sides of hose 50. These
hoses are arranged to have an injection or extraction function
that is the most symmetrical possible for rails 43, 44.

Based on the groupings of fluids, rails 43 and 44 can ensure
different functions: a distribution function, an extraction
function or else two functions.

According to a variant embodiment, a DME or a panel can also
be divided into several injecting-collecting systems therefore to
comprise several superposed rail systems. In this case, hoses
50, 51 are divided to be arranged relative to the upper and lower

rails in a manner that is essentially identical to the one that

is described in Figures 5A and G5B.
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10 10Y 12 and t at corres ond approximately to one half of the

semi-circumference of the plate. Each flow then
travels into annular chamber N,,, in which it is
divided into two flows F'l and F"1. Each flow is then
distributed from connecting hoses C(N,,)j that are
grouped in zone Z,, and hose 50 in connection with
these connecting hoses at lower rail 44 of each of the
DME.
) The flows that are obtained from orifices 44i will strike
the end of deflectors 42a, 42b and are mixed with the main fluid

space.

° Four hoses C(N,,)j will make it possible to extract a

fluid from 4 panels or DME,
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into annular chamber N, in connection with hose 2 that

) recovers all of the flows that are obtained from the

four sectors of the plate.

® Case of grouping fluids by nature:

° The fluids that are being considered as characteristic
fluids are the desorbent and the extract and the so-
called "dirty" fluids, the raffinate and the feedstock.

In this case, rails 43 and 44 ensure the two distribution

) and extraction functions.
o Case of grouping by flow rate:

] The fluids that have, for example, a low flow rate will
be the feedstock and the extract, and the fluids that
have a high flow rate will be the desorbent and the

raffinate.
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shape that is suited for minimizing the dead volumes and the
) turbulence of the fluids. It has a height of, for example,
between 3 and 25 mm and preferably between 7 and 15 mm, and an
approximately rectangular or conical shape. It may have the
characteristics that are mentioned in above-mentioned Patent US-

5,755,960 of the applicant.
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The volume of the mixing chamber preferably will be adapted
for minimizing the dead volumes. Its dimensions can be selected
from among those that are given in one of Patents US-5,792,346
and US-5,755,960.

Any means for promoting turbulence can be added to the
inside of the mixing chamber. These means can be presented in
the form of obstacles, baffles or any other means that are
intended to increase the effectiveness of the mixture. The
volume of this chamber will be selected in a small enough size to
minimize the influence of retromixing phenomena.

The given parameters for a DME and for the distributing-
collecting system above by way of example in relation with a
separation column of an approximately cylindrical shape can be

) applied, without exceeding the scope of the invention, to a
separation column that has any shape whatsocever, whereby the
distributing-collecting system then has a shape that is suited to
that of the column.

Likewise, a plate can be divided into several DEM accoxrding

to a cutaway other than the cutaway in parallels, for example

into sectors of pie chart type.
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a central holding beam and that have a diameter that wvaries, for
example, from 3 to 10 m.

They can also be used for separation columns that have a
diameter that is less than or equal to 5 m and that do not

comprise a central support beam.



xxx+ybyyyaBbCML03 . 109%0& ()-3 , 109%0&3@E) -3 * 10%& ()-!1 (Z2940% () - G-
S&109T& ()-F 9$109%&' ()-yyzzzzzzTz~ @A0&s! 10% h& ()-19%0% h& () - 2 Bydeal3
h& ()-1 10T 10T 10T 3 10%& ()-!'10!109% ()-Tzzz{ X{ e{{dE~_@03f 10%
h& ()-10% h& ()-"10% h& ()- $10% h& ()- Mb10% h& ()- SM10%
h& ()-{{"| ||| }aB~_@M0@10% h& ()-s!10% h& ()-F10% h& ()- "10% h& ()-!S
%W 0%h& ()-L#10% h& ()-}Sty}}}~Q-} ’E’?- 03 f,10% h& ()-F L*&10%
h& ()-!k3(9%0%h& ()-m &S 109%hh& (2% ha: ()-1110% h& () - Q~~~~
#XmbCMLOI 10% U& ()- 10 h 10 h 10 h4_ "10% h& ()-Y2 10% h&'é)-_?: 010% h& ()-3
.10% h&' () 1#20F aERbeimbZibus LRI FoLhaoting: systemoberiga (Jevyiga ober
U&' ()-9!10% U&' ()-%10% U&' () - ZQJydEnmbCMLO! 10% U&' ()-10% U&' ()-f $10%
U& ()brifdgdfgURLG)dE 406 BRL{)s, 14080 B dch] *wifanbeldil Oxg ¥4 086 Wi ) - mMa&$10%
U& ()-&Py 10% U& ()-"10% U&' ()-$10% U& ()-"10% U&' ()-*k34"?4C 10
comprises a chamber (30), at least one hose (33) for introducing
a main fluid and at least one hose (31) for evacuating the main
flﬁid, several distributor plates (Pn), whereby each of said
plates comprises several panels for mixing, distributing or
extracting fluids or DME, characterized in that it comprises:
L at least one hose (1, 2) that makes it possible to link
said device and the outside,
o at least one chamber (N,) that is connected with said
hose or hoses (1, 2},
° one or more connecting hoses C(N,,)3j, C(N,;)j, that link
the chamber and at least one of the DME of a plate
(Pn), whereby connecting points rj of said hoses are
located in a zone (Z,,, Z,,), whereby the positioning of
) said zone is determined by an angle o counting from one
of the radial axes of said plate (Pn), whereby each of
the connecting hoses has a length 1i, whereby the value
of each of lengths li, of angle a and of length Zr of
the zone is selected so that the passage time of the

fluids between a panel (DME) and hose or hoses (1, 2)

is essentially identical for all of the fluids.
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ensures the division of the fluid into at least two flows.

3. Fluid distributing-collecting system according to claim
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@Bf1096U&f()'Fzggégééﬁgégéguﬁa§ is connected with hose or hoses (1,

2),

L at least one so-called level 2 chamber (N,,, N.,),
whereby said chambers ensure a two-way division or
collection of the fluid flow that comes from or is sent
to chamber or chambers (N,),

o one or more connecting hoses (C(Ny),, C(N,)J that
extend between at least one level 2 chamber (N,,, N,,;)
and at least one of the DME of a plate (Pn), whereby
connecting points rj of said hoses are located in a
zone (Z,,, 2Z,,), whereby the positioning of said zone is
determined by an angle o counting from one of the
radial axes of said plate (Pn), whereby each of the

) connecting hoses has a length 1li, and whereby the value
of each of lengths 1li, angle o and length Zr of the
zone are selected so that the passage time of the
fluids between a panel (DME) and hose or hoses (1, 2)
is essentially identical for all of the fluids.

4. Distributing-collecting system according to one of

claims 1 to 3, wherein angle o is between 30 and 90 degrees,
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5. Device for bringing fluids and solids into contact that
comprises a chamber (30) that comprises an outside wall, at least
one hose (33) for introducing a main fluid and at least one hose
(31) for extracting a main fluid, several hoses for introducing
or extracting secondary fluids, several spaced levels of plates
(Pn), whereby each plate (Pn) comprises one or more distributor-
mixer-extractor (DME) panels of secondary fluids and the main
fluid, at least one distributing-collecting system of said
fluids, wherein:
L said distributing-collecting system is arranged on the
periphery of said chamber,
] said distributing-collecting system is connected with
at least one distribution plate (Pn),
) said system comprises:
L at least one hose (1, 2) that makes it possible to link
the device and the outside,
° one or more level 1 chambers (N,) that ensure a two-way
division or collection of the fluid flow,

. one or more level 2 chambers (N,,, N,,), whereby said

level 2 chambers ensure a two-way division or
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collection of the fluid flow that comes from or is sent
to level 1 chamber (N,),
® one or more connecting hoses (C(N,),, C(N,)j) that
extend between a level 2 chamber (N,,, N,,) and at least
one of the panels (DME) of a plate (Pn), whereby the
connecting points of said connecting hoses are located
in a zone (Z,,, 2,,), whereby the positioning of this
zone is determined by an angle o counting from one of
the radial axes of a plate (Pn), whereby each of the
fluid connecting hoses has a length 1li, the value of
each of lengths 1li, angle a and length Zr of the zone
are selected so that the passage time of the fluids
between a panel (DME) of a plate (Pn) and hose (1, 2)
for introducing or extracting fluids is essentially
identical for all of the fluids.
6. Device according to claim 5, wherein angle o is between
30 and 90 degrees, preferably between 50 and 60 degrees, and
wherein length Zr that corresponds to the angle sector is between
3 and 30 degrees and preferably between 7 and 15 degrees.
7. Device for bringing it into contact according to one of
claims 5 or 6, wherein it comprises at least one plate that
comprises at least one DME that has the following

characteristics:
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(431, 44i), whereby said rails are arranged one on top
of the other,

L at least two mixing chambers (48a, 48b) that are
provided with openings (45ai, 45bi), whereby said
chambers are arranged on both sides of at least one of
said rails (43, 44) and relative to openings (431, 441i)
to obtain a homogenecus distribution or collection of
the fluid,

° means for distributing (41, 49) the fluid that is
obtained from the mixing chamber,

° means for separating said collecting and distributing
means (42a, 42b).

8. Device according to one of claims 6 to 7, wherein each

! plate (Pn) is divided into several panels or DME according to a
cutaway in parallels.

9. Device according to claim 8, wherein a plate is divided
into four sectors.

10. Device according to one of claims 5 to 9, wherein said
upper rail (43) has a fluid collecting function, and said lower

rail (44) has a fluid injecting function.
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upper rail (43) and lower rail (44) have a fluid injecting-
collecting function.

13. Device according to one of claims 5 to 12, wherein the
openings of rail or rails (43i, 44i) that have an injecting
function are arranged such that the fluid jet that passes through
strikes a portion of a solid wall of one of the mechanical
elements of the DME (42a, 42b, 45a, 45b).

14. Device according to one of claims 5 to 13, wherein

openings (431, 44i) are arranged alternately or at random.

15. Device according to one of claims 5 to 14, wherein the
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preferably between 5-15 m/s, whereby the value of the

span that is being considered with the value of the
rate makes it possible to obtain a good mixing of the
secondary fluid and the main fluid.

16. Device according to one of claims 5 to 14, wherein
openings (45ai, 45bi) of mixing chambers (48a, 48b) are selected
from among the following parameters:

L a diameter of between 10 and 25 mm, and preferably

between 5 and 50 mm,

° a perforation span that is selected from the interval
) 50-200 mm and preferably in the interval of 25-400 mm,
L a rate of flow of the mixture of between 1.0 and 2.0

m/s and preferably between 0.5-3.5 m/s.
17. Process that makes it possible to separate at least one
compound from a mixture or an element by adsorption, wherein a
main fluid, from which it is sought to separate some compounds,

is brought into contact with an adsorbent that is selected as a
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function of its ability to separate the compounds, and the
secondary fluids are injected and/or extracted via one or more
distributing-collecting systems according to one of claims 1 to 4
or a device according to one of claims 5 to 15.

18. Process according to claim 17, wherein the fluids are
grouped by function (injection/or draw-off) or by nature or by
flow rate value.

19. Use of a system according to one of claims 1 to 4 or of
a device according to one of claims 5 to 16 or of the process
according to one of claims 17 and 18 for separating a feedstock
by chromatography for fluids in a gaseous state, a liquid state
or a supercritical state.

20. Use of a system according to one of claims 1 to 4 or of
a device according to one of claims 5 to 16 or of the process
according to one of claims 17 and 18 in the separation of

paraxylene in a simulated moving bed.



