; nopgr st ue3eF6TF- 2BFEB2003 PATENT FRENCH PETROLEUM | NSTI TUTE FLUI D

DI STRI BUTI NG COLLECTI NG SYSTEM AND | TS PROCESS | nventi on by Jean-Pau
DESSAPT, Pascal DUCHENE, Bertrand SZYMKON AK, G || ez FERSCHNEI DBR3 FEB 003 er
CALLEBERT ABSTRACT Fluid distributing-collecting systemfor a device for
bringing fluids and solids into contact and conprising several distributor
pl ates and several panels for m xingar@igtri buting or extracting fluids.
The system conprises: at |east one level 1 chanmber (N1) in connection with
the outside of said device with at | east one hose, at |east one so-called
| evel 2 chamber (N20, N21) that is linked with chanber (N1) and that

conpri ses one or nore connecting hoses C (N20§ & , C(N21) j of length |
that are arranged in at | EBENCEnREFBRREPMENSZITVIEWher eby said zone is

identified relative to an angle a relative to a radius of a plate and
corresponds to a given angle 2 8-F-F-B 1003 sector, whereby said

l engths |, angle a and the angle sector are selected so that the injected
fluid arrivesLBppr DXETRIBUYIRG-COBLEGTENGI BESTEMaAKDOTTSh®@RPEESES of the
sane plate (Pn). Application for the separation of paraxylene in a

simul ated noving bed. Figure 1 to be_pubLi shed. 2 8 F EB 2003 Draw ng
for the Abstract FIG1 '1

Invention by Jean-Paul DESSAPT, Pascal DUCHENE,
Bertrand SZYMKOWIAK, Gilles FERSCHNEIDER, Olivier CALLEBERT
ABSTRACT
Fluid distributing-collecting system for a device for
bringing fluids and solids into contact and comprising several
distributor plates and several panels for mixing, distributing or
extracting fluids.

The system comprises:

. at least one level 1 chamber (N;) in connection with
the outside of said device with at least one hose,

L at least one so-called level 2 chamber (N,,, N,,) that
is linked with chamber (N,) and that comprises one or
more connecting hoses C(N,,)j, C(N,,)j of length 1li that
are arranged in at least one zone (Z,,, Z,,), whereby
said zone is identified relative to an angle a relative

to a radius of a plate and corresponds to a given angle
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N, 2 8 F EB 1003 This invention relates to a fluid
distributor-collector or a fluid distributing-collecting systemthat ii
used, for exanple, in a device for bringing fluids and solids intbﬁéﬁ&t@%t.
The invention can be applied in particular in the area of chromatography
for fluids in a gaseous state, liquid state or supercritical state. The

invention relates to a distributing-collecting systemthat can be used in a
separation procefFH9Y a WGHARY eﬁf‘ﬁ%o eﬁbﬁgﬁjq%‘f' Nl Ioér‘?é“fh eiasng’Sle
contained in a mxture of xylenes and ethyl benzene, for_ the purpose of

t er epht hal i ¢ acitPEhaRt e Selarhied aanddiah Epetitbiarif e d 1 prdRIIBI1IVES t he
production of textiles. The invention can al so be used in processes for
separating, for apraptignate kyland ndaatehyivenzenelilsonerting xpanesls of

m xture of a conpound that is selected fromsaturated fatty acids and their
esters, a m xturgheofsams gffdte a(kh)ol efins, a m xture of isoparaffins and
normal paraffins, and other conpounds. The device according to the

i nvention i ORIt |12 {HAWDANAS®Hn BV IRHa:RNESR On id) #imulated
supercritical” phase and in all of the separation areas of chem stry,
petrocrp&;ggé "edr petroleum for exanple. In the area of separation
processes, 1t 1s customary to rely on sinulated noving bed systens to
separate the elenents that conprise, for exanple, at |east two different
chem cal conpounds 2 Z8 F ~ 8 2003 or else two isoners of the sanme
compound. The adsorption materjal that is used is, for exanple, a solid.
The technol D€ bk FowriPtished | ustrates the inpl ementation of an
adsorption device with sinulated countercurrent is described in, for

exanpl e, Patent US-2,985,589. In these processes, a nmain fluid that is

i ntroduced via a punp flows through the solid bed along the central axis of
t he



colum. To obtain the best performances of this process, it is inportant
that the main fluid flows through the adsorbent according to a pishggﬁgg@ﬁa
flow (plug flow) to have a conposition and a flow front that are t

uni form possi bl e at all points of the surface of the adsorbent bed. For
this purpose, the prior art describes various neans that attenpt to obtain

and to nmaintain such a flow The device that i aL.ant
US- 3,523,762 that is arranged between two adso?%gﬁﬁ%ggg%q the t58§§ible
toremx the fluid while flowi ng. For applications with S|nulated
countercurrent, 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 are added or extracted froma central space between
the deflectors via a hose that traversggbé 3 the entire section of the

3

devi ce. Such a device nmakes it 2 8 FEB possi bl e t&hrenix the fluid
while flowing in the colum and also to ensure a good 'i)xing of a fluid

that is added to the main fluid. It ils alse—pesstbte—ta/mention the two
patents US-5,792,346 and US-5, 755, 960 2 oescribe ui d e stribution
panel s or DVE whose function i partieat@map to mx, extrach or-add
fluids. These DVE are connegctsg-to 4id distributing-collecthrg=®ircuits

that seek to honogeni ze thelpassage tijne of the particles of the fluid from
outside of the colum to theg panelis and conversq%¥ froma pgfiel to an
outside collecting network. Actualjly, [the disperston i he conposition
of the flow and in the passgge tirne off the fluid !‘—Es can al so be
obtained in the way in which the fluids are di-st] -uted or extracted up to
the DVE or fromthe DMVE. Some distfiributing or_collecting circuits are

desi gned for reducing the dispe e of the flurds. The geonetry of
these circuits is par al Coggnetry of the plates and to

t he arrangenent of "tthe Y& )

"




For exanple, in Patent US-5,792,346, the circuit for distributing or
extracting secondary fluids shows a distribution symretry and an ?@3#$qmmh
of the transfer lines of the fluids. These circuits allow a distribution of
the separator-type fluids 4 2 BF EB QO3 or aradial distribution from
or to the center of the separation colum. In Patent US-5, 755, 960, the

di stributing-collecting circuit consists af. several radial .hoses that
conprise s Illb‘?%é%& rfengﬁt(ﬁsst 5 t?utqslﬁ“g‘do l(rq'g:lrll@élttioﬁg < e@fr‘%&ﬂry ¥ & ds
to or fromeach panel that fornms a distribution plate. The branches are
di st r ifdiiel B e 10 e el SYFsAan dhast ltshélﬂe@ngtfi?lbfeﬁwle:
radi al -feed hose to which they are connected. Another variant consists in
di st riibutd mipvtinee fian dsringiman Hlivigisorndalsoldidsgs ntlvatccarteeqiosi t i oned on
t he periphery of the colum. The fluid transfer hoses up to a DMVE are

di stri but edry em-idie: ies idam [engighldfed hey gaig iefulkal fin ey redPaifent
EP- 074, 815 describes a systemfor distributing fluids inside a device for

bri ngidig-dridt SR, S A8 U0 16O als A LI, S8 SRV dled Idyd
di stributing rings.” The rings are nounted on a central” tube of the device

and ar net wee jacent |levels of fluid distributor plates. Several
AR Lo i

distri at extend between a fluid distributor plate and the
di stributi ri.n ke possihle the _inj.ecti.on and/or .callection of fluid.
AT of 1 hedthS HTSHE TRILE S STed 61 HREHIRIIG A8 SOLlST Ty F1%6r " pi ug
flow' inside of a device for bringing it into contact, tQ mnimze the
passaddial man e (4IRYSI R IRRRY n proregsFin B Fowlted &PiinLal 1y at
the same tinme in the different panels of the same plate. The object of this
i nventhesh afelrarescylene fihdtd id sontsdriasy-igola aveitmyes wft esvltengs jamd
particul ar makes it
ethylbenzene, for the purpose of terephthalic acid synthesis, an
intermediate petrochemical product in the production of textiles.
The invention can also be used in processes for separating,
for example, a xylene and ethylbenzene isomer mixture, a mixture
of a compound that is selected from saturated fatty acids and
their esters, a mixture of paraffin and oclefins, a mixture of
isoparaffins and normal paraffins, and other compounds.
The device according to the invention can operate in a
liquid 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



possible to obtain and to maintain a plug flow, a honogeneity of the
conposition of this flow, and to mninmi ze the dispersion ti rréﬂcffEBtlﬂ% fluids
that are injected or extracted in the panels that forma distribution

pl ate. Throughout the rest of the description, a |level 1 chanber is defined
as a chanber whose function is to divide a fluid at least in tw or to

col | egl Lwaf luid;Lhawss apd cad eudle 2oapaher | gndetiaed pyqp chamber that
ensur 65 the division at |east 1n two of uird t 'S obtained from a

| evel 1 chanher  or the col]ectiqn of at Ieast t f|UId flows to send them
to a F@\F@Irlnq BaGerS H7&G% d5m S Wgr]léll whose function in
particular is to collect, mx, extract or rem x one or nore fluids. This

i nvent i on fcateshneleoricaild backorionag hEecolldEtAgtePstéi® for a devi ce
for bringing fluids and solids into contact, whereby said device conprises
a chariberd erentlagdsn @ﬁeaMO@dabmpﬁiWMrd@wdhﬁgwathabdmhﬂat@dand at |east one
hose for evacuating the main fluid, several distributor plates (Pn),

wher ebyeaeh cafrreaitd ipl dlees rd®a iiseS faevexamplanelPstkot Ms«i2n®85,589.
distributing or extracting fluids or DME 6 ?8FE~2003 It is characterized

in that 'tI%Q%&@s%eiro%hs%%éﬁtaQﬁ%1BQ$§uﬁ@ﬁEh@%k§§ i tReidde i@ lal nk sai d
devi ce and the outsi de, at | east one chamber (N1) that is linked with said

hose L%y %&g{ﬁ%%ec%’ﬁ%t %Qt QQ%E%EQh%N%%}ﬁt al %54 Dt Jene that

i nk he cha er an |'east one O mhere y
connecti.n p0| i d.hoses are | ocated |n zone &ﬁg
wher 6P 1R podia CBEATE SRS HeT ARER Bg§ Rio thsht i ng
from one of the radi al axes of _said plate (Pn) mhereby each of the
connedfBRF tReSe s ks tRY B1RdMh fI]1U1°\/\/r¥éPé’l§'y Sughy §8eofdeaPSFE | engths |,
of angle a and of length Zr of the zone are selected so that the passage
ti me @fcadmsificuites ah@tlweem -& Yendll ovDNER uand lisws e tor Mryses (comp®siitgon
essentially identical for all of the fluids.

and 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 various 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



The chanber ensures, for exanple, the givision of the fluid into at |east
two flows. According to an enbodi nent, the distributing-colIectiﬂgFﬁﬁqmmn1
conprises, for exanple: at |east one level 1 chanber (Nl) that ehsures a
two way division or collection of the fluid flow, whereby chanmber (N1) is

| i nked with the hose or hoses, Z 8 F E B 2003 at |east one so-called

| evel chanber (N20,, N21)_, whereby the chanbers ensure .a two-way division
or - col FRE(TEIE T ST 19O 1How SRACTomeF din TV 1S JARST ot Charber or
chanmbers (NL), one or nore connecting hoses (C (N20). ~, C (N21) | that
extenopcb‘é?ewéfeﬁn R TRst e fevk whilRnbavwineon N1g eaieR drdistlene of
the DVE of a plate (Pn), whereby connecting points rj of the hoses are

| ocat etb i ensure e XD, mizeing , ovrerebyid Héggosis iadded) tf the moire is
determ ned by an angle a counting fromone of the radial axes of plate
(Pn), sheteby each of the connecting hoses has a length li, and whereby the
val ue of each of lengths Ii, angle a and length Zr of the zone are sel ected

so that thepassagesd ipEsOipidecd |wdssi hetveet o REn IV - ano 1 hey rose,

or hoses, is essentially identical for all of thefluids. ' Angle a is, for

nd | o RO ST by e G0k, FOEE e PERLR B oL IERSh ity Tt oo

g a zoné correspond% t0 an
bet ween 3 and 30 degrees and. preferably between 7 and 15 degrges. . This
ventrae S ST S o Re B M EE 1o BT AT O SRRl T B nt o
contact that_conprises a chapber that _ conprises an outside wall, at | east

one hok2e$d PRt 260 CIRRE N atC | BHstd distripyt My ekl pRsel Feits

extracting a main fluid, several hoses for
that seek to homogenize the passage time of the particles of the

fluid from outside of the column to the panels and conversely
from a panel to an outside collecting network.

Actually, the dispersion into the composition 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 circuits allow a distribution of the separator-type fluids



i ntroduci ng or extracting secondary flKuids, several spaced |levels of plates
(Pn), whereby each plate (Pn) conprises one or nore 7 8 FEB 2003

di stributing-m xi ng-extracting panels (DME) of secondary fluids and a main

fluid, at least one fluid distributing-collecting system characterized in

that: said distributing-collecting systemis arranged on the periphery of

the clanberaqyad it il ici0 cehd 94 ic0 Bty Lol loihidh 2k | east

one distribution plate (Pn), said systemconprises: at |east oOne hose that
makes |t1u ssible to link the device and the outside, one or nore level 1
chanbe&rs I) that ensure a two-way division or coI I ection of the fl UI d

flow, one qr re | e chanbers (N20,, N21 , the ' |evel

chamber s eﬁ?u tngeﬁ 7cﬁ§/n9b| Oon t&E EdiSite 2l Oﬂé%qtlhn(? ﬂlﬁﬁutlﬁat
cones fromor is sent to level 1 chanmber (N1) , connectl ng hoses (C (N20) ~
, C (Reppistp tHatsedsatinid Betidde AogSiSe @Rty commiae QRBral br egt | east
one of the panels (DVE) of a plate (Pn), whereby the connecting points of

t he cdorectistg ifgasicarer |anddteedt iny sezomelaryd 2+AEE 08 I3 onZ2Exh,

wher eby the positioning of this zone is determ ned by an angle a counting

from eagedf thke rfadind axEstafibatploat @16RR)., W enareards efret he fluid
connecting hoses has a length |li, and the value of each of lengths I|i,

angl e 8 RRd hRRe bvdr ocfhet %@@%@r&éelaeg&th% it Hhe passaee e of
the fluids between a panel (DVE) of a plate (Pn) and the hose for

G T 08 LS SR AL g L
00, IoRSER s S L L 50 SRICY A, Ui ol seclor d g et veen S
that are positioned on the periphery cf the coclumn. 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 the/injection 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



According to a variant enbodi nent, the device conprises at |east one plate
that conprises at |east one DVE that has the follow ng characteri td Y @#
| east one means for collecting a main fluid, at |east two injectiz @ﬂ%@
drawof f rails that allow the passage of secondary fluids that are each
provi ded with openi ngs, whereby the rails are arranged one on top of the

ot her, . ).e 1 X4 rs .t hat. ar r-OVd i i ,
wher et‘%ﬁjt1 Pl)ee %ﬁg%l\grislrpa?geggr}%;nge oscnltr%otlhda tq’)leg &Z?L\@a&l%%ﬂ\@z }ijo%s'f1 %g'lesged;fg of at

| east one of the rails and relative to the openings, nmeans for distributing
the fB&M¢ H&CS's obtained fromthe mxi ng chanber, neans for separating
said collecting and distributing means. Each plate (Pn) can be divided into
several paf&ies &) INE e SdHd rgivtedtd BURARL S5 trardalflelid A plate can be
divided into four sectors. The upper rail has, for exanple, a function of
col | ectiistg ifdutiidsy - cand edisl ipwars treal [tHeds i fpatiicon aof miakesctitng fl ui ds.
The upper rail may have a function of injecting fluids, and the | ower rail
may haossadlwneld obtefircadd®add g ifdtdids.a Adeey dingy t & aeddagnedaryt aH
enbodi nent, the upper and lower rails have a fluid injecting-collecting

functicgRe cHippenidisOftihe f1ueCtHdN dRini it theld sydranigsf SiueEh
that the fluid jet that passes through strikes at | east one portion of a

sol i d gpaldy OTerofe Ol dhe Jmehaniceale Llamenls ol ddia Pie TheRenigs can

[
be arrange ernately or at an e openings of the i njection and/or

(ilrlaw- Jrn{%l ldsis%rreibq;eti'onr?dplvgtteh’ for exanple, the follow ng paraneters:

Throughout the rest of the description, a level 1 chamber is
defined as a chamber whose function is to divide a fluid at least
in two or to collect 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.



2 8 F E B 2003 a dianeter of between % and 15 nmand preferably in the
range of 4 to 7 mm a perforation span of between 25 and 400 n’ma?g._
preferably between 50 and 200 mm a rate of flow of the fluids of* SEBHR
3-20 ms and preferably between 5-15 m's; the value of the span that is
under consideration with the value of the rate makes it possible to obtain
a good m xing 8 dMersecontesy il wkhandt tdengmigedd ui d. The openi ngs of
the m xi ng chanbers have, for exanple, the 12 ~ 8 F E B 2003 fol | owi ng

characterisgics: @ i afetsle ofodetypan ﬂ&@é‘di@?d%i@!@ % ef ghably; bet ween
5 and 50 mm a perforation span that i1s selected fromthe interval 50-200

nm and preferablé/e\;jgc%hagr}%rgﬁ%v%tﬁng- 400 mm a rate of flow of the

m xture of between s and preferably between 0.5-3.5 m's This
invention also relates to a process f separati ng .at |.east  one conmpound
froma ni xt+Jre Gt et B rﬁli)oﬁgaltt lissq&ﬁ%ﬁe P, ¢4 PPRSL a
main fluid, fromwhich it is sought to separate sone conpounds, is brought
into contact wit®F dPRBorbent that is selected as a function of its
ability to separate the conpounds, and the secondary fluids are injected
and/ or ext r@ct econg aoomowe coreech S1g idaends 06L) Bt € .,3yst ehstt hatkhave
one of the characteristics of clains 1 or 4 or a device that has the

characteristics e cditanBed d10d 1t ldadts qrassddlthd OME adp 4 helddeali ds by
function (injection/or drawoff) or by nature or by flow rate value. The

system device a?ﬁh)t,h%kpé@éﬁﬁsc&ﬁ?@é@ir@ poidde f?v@ﬁtéé’{ﬁ Pesddd Natd the
separation of a feedstock by chromatography far fluids in a gaseous state,

L S o SRR ol siat o, )7 BrcBeg 0% TueEatad
said zone is determined by an angle a counting from ocne
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 1li, of angle o and of 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.

) 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:

o 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,



si mul ated novi ng bed. The device according to the invention has in
particul ar the 14 2 8 F E E 2003 foll ow ng advant ages: becausle8 beB 1183
good distribution symmetry of the secondary fluids and the main fluid, the
mxture that is produced is inproved over the entire plate, which inparts a
nor e honogenous conposition and a general plug flowto the circulating flow
in the sepgati iGce,..to _opti [ t 1 %l f) uhds insy de the
di'stributi on pa(r%gl g%\érﬁctxiont& S%)?Eéraamcltzel%or#‘%’teom ?e%gﬁg{bﬁeﬂ Lr;(al\g?]’ N 6 whi | e
flowi ng, to reduce the ti i spersion of thegiwgy'_ecti n_aof fluids or the

h

e
extraction of fWASHERo H4E &1 GO &N &l FEYc rstit e ©F

distribution plate.. Oher characteristics and_advantages of the device
accordi ng to th&aldwstdiosn of Itheefdigé flom toadi FeMefe fdest Qrptiisosest
exanples that are given below as an illustrative and nonlimting exanple by
referring to the&cactemperyiow adeakiengs,(Nphere: Figure 1 represents a view
in perspective of a fluid distributing-collecting system exanple according
to the inventiomrehalr indraswetindiced ny Hosesdi(€(N,HYYL | aiNp])at ehati gures 2A
and 2B show a di agram of a section of a plate and associ at ed

di stributing- cold:@eidHetidtledMat 15225 TFRXabvENgYr @ HAnBRAVS(NE, CU anay Vi ew

of a separation colum that is provided with a distributing-cé?leéfing

system of Figure 1 Figu.e4 o%l@@ gl %'fof? 213ge! | @0 he3RES al

exanpl e of a distribution pane gures 5A an show a ‘t'op view'and a

section of an exanpl e . aof arrangement hoses for feeding.a nel ,
€O necé%ng péﬁﬁ%s r] é? the %oses are qoé%tedxin a zone

| (Z,4, Z,,), 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 a 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 o 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



Fi gures &A, 6B and 6C show different wariant enbodi nents of a fluid
distributing-collecting system Figures 1 and 2A, 2B show a fluid

di stributing-collecting systemexanple that is associated with g qumg
distribution plate that conprises several panels or DME whal e ? r‘n:g' ion is
to mx, distribute or extract qui ds. The geonetxy and the hydraulic

char a&%%r | c O(}f é{{ | g&ﬁ%g) e qﬁl eﬁit ec%erv%r%tit q,{&efas ?Oﬁ]ri bution of

secon ary St I syrme r| ‘cal” possi b e set of
panel s or ' |nject|on coIIectlon rail te. Figure 1 showed t
di st r PBEEGICOT &G IS TSl Stel‘?é’tndcs?’i ar FESEE San PRAGR et

associated wih a pl ate Pn The nunmber of distributing-collecting systens

t hat &ferdsded dffed witiere saehpplisd e BNctaFPEifgfaraie @amade t he
geonetric dinensions of the DME with which they are connect ed. 16 2 8 F E
8 2003 iHEte ipludtieng -snireingr-endteth Rinavperelys n(OME)t v isedeondsrt Hd yildat e when
it is arranged, for exanple, in an approximately cylindrical separation

col umansueh masi it Fa g tHdtatl dastdeser ifled d miFtumitind{cdlaseddiegshape of a
di sk, for exanple, and is cut into several DME according to a cutaway in

par al I8ls Pf R @ iRE)in Wialkeby the widths of the different panels
can be“equal. The distributing-collecting systemconprises, for exarrpl e. a

'l ed I I I
38t (s:?deeof ng gs(r) 1&%&\3%# é&hrm eé%llllf qge %ﬁ%mhesegﬁ% es aItI ow t he

i ntroduction and/ar, the ext ion _of fluids. They can have specific
functions, for éXanpl €44 an[lgﬁteasc@a\m&re the different fluids are grouped
according to different variants of which sone are descri bed bel ow. Annul ar
rect angul ar® sectS%0r HAMBEPNERT-6Olde&HiNg, GRS If THET TRP MR

peri phery of the adsorbent bed and ensures in particular a twd-way division
or collection ofatt Heast queatdisg rilbowion thHatd uiRMS,, a so-cal | ed annul ar

| evel 2 chanber N2 with a rectangul ar section on the periphery of the

adsor bent. said system comprises:

L 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,

. 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



In particular according to its functign (injection, extraction or
injection/drawoff), it ensures respectively a division or a collection or
else a two 17 2 8 FEB 2003 way division and/or collection of &hyerdy g
flow Its position according to the function of the distributing collecting
system due to the geonetric space requirenment, for exanple, can be
arranged above ef erenced .\2 r..bel ow.(r.ef erenc 0) chamher N1.
Junction J of a((?é?\lelz(2 ’ckwglrﬁ%')rbill.ilf&e \Van Jtor?ﬁnéi/e(ﬁdf clhga Ser- NE i s
produced, for exanple, with half of the periphery of its length. An annul ar
| evel 2 chanber Q€5REFHEES, PYopNeRBAPPeY SPUBAERIOELPPSOBRISE BAE or nore
hoses C (N20) j or C (N21) j for connection with the panels of a plate;

i ndex j correspsadséaloaxhre phAdaxpréeta panel whareby epakedfwthh fhuiBoses .
A hose C (N20) j or C(N21) j is connected to a zone (Z20, Z21) of the
annul ar chanber cOhNAtcaini?hpsehahassacbangthedi, Thadl ehgt hadbficacfoeaahl ed
annul ar level 1 chanber or Nl is, for exanple, equal to half of the
perimeter of thefcoenhgspendingapbakes dR8 hength ok afseneakbgd amsul ar

| evel 2 chanber or N2 is in an angular sector of 20 to 160 degrees and

preferably betwggh 10Q3a8d %%QtdeaeggﬁﬁgéggetZ%@,o%Zlh@aelﬁedgdsetuEEﬁd by

an angle a counting froma radius o ate, for exanple the radius that

passes through junction At nd-rel at i,y t C ral._poi nt of the
zone. 18 2 8 F E@nfgoégﬂF% Pén%tﬁligeiébBZtéggiggg gg%enggexanple, t he
angul ar sector that is defined by a +/- E,__bounded by angl es anmen and anax
The val ue of angPETROHCLASHET] RXLFBFCaRANELELPhE s SHGENE 161 ddgr ces, 80

degrees) and preferabl in the range (40 degrees, 70 degrees).
g ) P identicgl for all og tge flugds. g )

Angle o can be between 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:

o at least one means for collecting a main fluid,

o 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,

o at least two mixing chambers that are provided with

openings, whereby the chambers are arranged on both



The angul ar sector value will be selet®ed in the interval (3 degrees, 30
degrees) and preferably in the interval (7 degrees, 15 degrees) |, g@kéa
corresponds to length Zr for zones Z20 and Z21. An effort is made Wir e
as star-shaped an arrangenent of hoses as possible to obtain the small est

di spersion tinme possible in the distribution or extraction of the fluids.
The connecting pQidelss o#f althe chesesnar @ rokpeped 1i0aneX ddlae.ive touahly at
the sane point of the zone in the small est possible angular sector. The
posi tioning of E%%nﬁﬂggecting hoses, and the selection of the angul ar
sector make it possiblFe‘in particular to reduce the pure delay tine and

di spersion tinme. This delay ti an ' thus.be .reduced to.10.s. FEach hose
GN0) ;. OO, PP GO% PSS EOHEINE) SPoertrac FOR TS SHTRINSEoran o

l ength |j and a connecting point rj with a |level 2 chanber that is |ocated,
for exanple, incté6r MEFFSNIICHG™PSFe 220, z21. Different paraneters, a, E and
li, are selected so that the fluids arrive at approximately the sane tine
in all of the paseins forg sererREBN0E2 itharlieckiagplaamde dorstaubutgng
extraction of fluids reach hoses 1, 2 at approximtely the sane tine.

D aneter dj of aelamse is determ ned based on the flowrate of the fluid
that circulates to ensure a fluid circulation rate that is approxi mately

identical iad®lbRE qih)heees beAdGnaRel iRg eeeesan RRifeanest e th one
or nore DMVE panels. In this case, it is extended by branches up to a rai

for digtddRUtidng O el i ng, thepanegls.. Figures 2A and 2B show a plate
t hat éBnﬁ#ise sébéra| BNE?Iwhe e f thesplate is divided into four sectors

according to ut away.in par.al lel.s (of. nmeridian_type). The numnber of
panel s 10 PEdants S e BB Pt e B Rmer . i gure oA shows an
exanpl e where the distr,

of a fluid3i¢ VBRET rréﬂlb gs?'gi_f%.?fl l&)?‘%t“l@?q%s?éﬂf\?ﬁ&ttgg}él b ﬁ?témef Lieon
distributing collecting systemthat ensures the draw off from.upper rail 43
(Fi g. fApids t radcade doveDmRithd@shas fanstérn B dmdestiag dilivdgls .
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:



that are given in Figure 4 and when the fluids are grouped by function.
This exanple is detailed in the paragraph "case of fluids that are ?ﬁoﬁﬁfd
by function" that is described bel ow. According to this particuleibrB B
enbodi ment, connecting hoses C (N21) j or C (N20) j make it possible to

i nk an annul ar chanber N21, N20 with a panel or DME. 20 2 a ~ EB 2003
The exanpl @ that Hsagiever afovetneehi onandn1anam ahdf prefieaabife in the

di stributing-collecting systemchanbers. Wthout exceeding the scope of the
i nvention, it i§aB§§SEQIq tQ Qe§hgn chanmbers N1, N20, and N21 that have

ot her shapes that are adapted to the shape of the separation colum on

whi ch the stemis_arranged. Tq better rsta t

distributi%é-coﬁlgg %ﬁ§a§3§P §P§€c§%d§ﬁawgg%t2§ %ﬁgegﬁpoﬁvlgﬁg t he

advant ages that it proyides, Figure 3 zgpms a diagram of a separation
colum that is BYGEEFERLN OREYEER 20dREEr Bt M'g- col | ecting system as an
illustrative and nonlimting exanple. The colum is, for exanple, a colum
for separat® on Byreeordt S¢oapef itheafduddisarédbesvess Bed? Te ARG ds t hat
are referred to as "secondary fluids" can be the feedstock, the extract or
the raffinate tpaeferabdlyt dietedelny Ssepanmdtsi;onher vellse oife tdhesepeenthehat is
used for extracting from adsorbent beds the conponents that have been

adsor bed duri ng ihenseparcaisddepa®dess withe ctel van ueoms itses ratehaiahes 30
that is, for exanple, essentially cylindrical and that includes all of the

el enents that make s N@AS Rl HR a0 BY gR RikERe 3ff QML cdsRIRy on. |t
is also possible t0 use several colums™that are Connected to one another.

It is filled w r.hen tenial; that has a selectivity that is
sel ected relatiggugg %%%PFQEHEFg%k%QEEF'iS 21 2 8 F EB 2003 treated. The

adsor bent erial .is dig;ributed.to the inside of the colum.in §$yeral
@] e

t
adsor bent H&¥s CREEEIEn Ot TAFs SHEERE. ers have, Lor example,



successive beds are separated, for exabhple, by a fluid distributor plate
Pn. Each distributor plate conprises several panels or DME and i s connected
to a fluid distribution systemas described in Figures 1 and 5¢§§ Jnai n
fluid is drawn off fromthe | ower end of the colum via a Ii% 0 be
recycled via a punp 32 and a line 33 at the upper end of this colum where

it is f’ﬂlrm%ﬁ@edcﬂ %n f &l adsorbent bed Al via lines 34. In this

enbodi ment, the colu SO conprises a bypass line Li,j between the

pl ates, whose operatin rinciple i s given j at ent pl.icat.i FR
2772634. \A,h‘sose t%ad’g:'hall eg“Frs olnckgertg"c?reﬁ gc? \iarfdhrkr ef"«l:nil'enac%pei3 Rt = priocess
makes it possible in particular to increase the purity of the products that
are obtained by %P[ﬂ 0 B8 t he separation of paraxylene froma

xyl ene feedstock, for exanple, two columms of twelve beds each are used)
wher eby t he® t wert \pelinrdfedyn aradithated s med entedaytont dire Zgvieaxvadher eby
each zone is delimted by an injection of a fluid fromthe outside of the
colum (of the ds@deEnm and herdfeagdtigekin ftdre exargvegl afd 26 -dreovnoed,f  of
another fluid (extract or raffinate, for exanple). For exanple, five beds

are reserved forag zene Ibf £1% B8 thdRiliQd-ide hedsedorn zonmd I2. seven
beds for zone Ill and finally three beds for zone IV. The panels of a plate

Pn are |inked wigffy g?g S 1 e Qe de, 0f3 tdhgy 6ol utm via secondary
f

fluid transfer lines eedst ock i'njection |'ine 36, desorbent injection line

37, draw off,_Jlin 8 .of an extract_.,and . drawoff lin of araffinate, and
optionally 'ltahnlsl nﬁa\g I|1toj‘norFlianleg(oof gLaftlef rtl:ongaclpﬁcfcues v ﬁoﬁﬁgaﬁépaﬁ'uaetjbn%ka%f | ush

| ines are not shown in Gf figure for reasons qf siqPIific tion., Each of
t hese 193Rfs % & TR & JEgReHRS AT A Ve SRR iR sérfg‘wr%%ﬁ%-l ically
by Vfi, Vei, Vsi and Vri, where index i corresponds to plate Pi and where f
refers to the ¥rcdrrsienlzekt exittwdt 2 daife l%é@&rbeﬁﬁonawﬁnrch gt is
raffinate. The set of these valves is connected to neans for sequenti al
swappismrghtt thaterara trisenk farmpeeridsdi dal Ihrautthencimp eswitdat] ecttiton
poi nt of secondary fluid or drawoff of secondary fluid froma bed in the
di r ectamredforbertultthdton ofsdlee-teal mdf lauifdindtieon 4ff admd ggbilaity to
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.
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, ligquid state or

supercritical state.



bottomto obtain an operation in a sifyglated noving bed. The circuit that
makes it possible to carry out the by-pass and to obtain a conpth¢EBQMBf a
fluid that is essentially identical at all points of a plate conprises a
bypass line Li,j that connects two introduction or draw off hoses, and two
pl ates. According to the prior art, a bypass line conprises at |east one
232gkF 1003 of_the devices .that are nenti.oned below. by itself or in
conbi nat i on, Warﬁaaf%/ %l%%rﬁee’fttﬁlﬁl VAl &éﬁeﬁfepaa?altojvﬁ%toef pff,a}%?’blced?ﬁ rgt %al ve
VGO ,j that. may_or nmay not _be slaved to the flowreter. A punp that is

opt i orfMYL e ShIYRH ¥ 8- bypass 1ine optional |y does not ensure an
adequate pressure drop. The val ve that equi ps the bypass or bypass line is
ref erenced W@ ,Jevirs ederkdd ey dor ridspdimisentol athéasy plas PFulictular dite
indices i, j correspond to the plates between which the bypass is carried
out. More generally, a sinulated noving bed conprises at |east four
chromat ogr aphi ¢ zones, advantageously four or five, whereby each of these
zones consists of at |east one colum or columm section. The set of these
colums or columm sections fornms a closed | oop, whereby the recycling punp
between two sections is regulated in flow rate. These different |ines can
be connected with a distributing collecting system provided above. Wt hout
exceedi ng the scope of the invention, any network for distribution or
extraction of secondary fluids that are commonly used for the separation
col ums by adsorption can be used. 24 2 8 FEB 2003 The chanber can
conprise a central beam 35 that is aligned essentially along the verti cal
axis of the chanber, nore particularly for colums of large dianmeter. In
sone application cases, for exanple for vapor phase fluids, the chanber can
be arranged approximately horizontally.



A distribution plate Pn can be cut int@ several panels or DVE according to
a cutaway in parallels (of neridian type). Each of the panels conprises
characteristics such as those that are described bel ow. Plate PhgfhBZ0lds
shown in a diagramin Figures 2A and 2B is divided into four sectors, for
exanpl e according to a cutaway in parallels (of neridian type) and

conpri X ém%%§rqu&§%%5) el s, preferably an even nunber per sector. The
cut awa paﬁ%ls 1IN p ailel with an approxi mately equal w dth ensures a

surface density with essentially constant drajnage for the panels. ' Figure
4 presents ¥n deReFFVEHh %ﬂbtd'b‘? r%?ﬁgﬁl%t%gll% DS Haf ‘?gr‘?ﬁethe pl at e.
An el enentary panel or DVE is divided, for exanple, into two approximately

equal surfaces bSeeeriary ibutidhy-awvl e itainiflauid, tthe nixtwreedhdy t he
superposition of two rectangul ar-section boxes or rails. 25 2 8 FEB
2003 A panel conps imesdwredipperingsraved @l eHeowert igre o Udtdoy wlaking i nto
consideration the direction of circulation of the main fluid inside the

separation col uripddpera Gidrke Homtkatoud RAGHD e d0 £l | £deddeaTrain
fluid, whereas |lower grid 41 nakes 1t possible to redistribute the m xture

that is obtained,f{omihe i xigg SIS IUHE anetac Bol ween
t hese two grids%Df&g exanﬂ?% of sl ot type,sire arﬁénged var od% el ements:

two deflectors 4’§v'§gb’ or baffles whose function in particular is to
separate the col ect ] hg channel and the distributing channel that are

described below, two rails 43, 44 that | ow t he passage .of secondary
fluids; thele raf? LRIEES d“’dﬁél%tﬁa;%/etoltﬁ%tlﬁésrl&?goqh%xanpl e. Upper

rail 43 can be | ocated above the deflectors, whereas |ower circuit 44 can
be positioned beliefl Rl efRate bt s Ve NAU2EXEHAF G kAN hef@hEert®d Be such
that it extends below the deflectors. These circuits or rails 43 and 44 are
provided on at Imemist £luid while flowing,

. to reduce the time dispersion of the injection of
fluids or the extraction 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:

] 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,

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

plate and associated distributing-collecting system,



one of their walls with one or nore orificesltshat are referenced
respectively 43i and 44i to allow the passage of the secondary fluids. In

Figure 4, orifices 43i are arranged on the |lower wall of rail 43, and 28FE52m

orifices 44i are arrangggupn the lateral walls of rail 44; orifices 44 are
arranged so that,the flows of° f$ods a<§§ that are injected strike the end
of deflectors 42a, 42Qhagor exanple. 2 %ﬁﬂ?%ﬂﬁié@a Q rail is perforated
symetrically respectivelylénphb®ibg r face or its a@eﬁ&pa&gggofor t he
upper rail and on thegf | ateral faces Véthhedkg r, rail. Speci "GafPdnsnon
distribution and the S z%l@mréhp,orifices are exp W@ihgm&6w4 in the
extensi on of defd ectqors 42a and 42b are arranged perforated p 19 syst m
respectively 45a, 45516@pen@ng% or slots 4b5ai, 45bi). These plates exten

up to the walls of rail 44, for ¥RaApHeag@peni ngs 45ai, 45b for output of
the mxture to redis@xampuéqg space 49 are, foF %x&m@%f@ncalibrated to
pronote transverse m xi ng, a gpgdélsm«ifw l.coI | ecting the rf?ifrﬁfépg@iatlhat IS
delimted by upper d¢uig$,4Q (for reasons o Cﬁb@haﬁuqal design, the vari ant
that is represented in the ﬁgand sboag a three-part grid, whereby the
parts are ' connectéggﬁg one anot her y°va@|qu7@ie47qg the top of rai

43, a lateral wall of ra‘-f":l3 Ql@,a:dlegl{ ctors 42a and 4‘5 : Cih‘:isS ce makes it
possible to dain @qunain fluid tovHetiod mgs%?a ers, two nixfhgﬁ:an
chanmbers 48a, 48b ar §Fﬁaﬁ@ed5@nab8th si des of Towe¥ faéai5§4g : 27 ?. 8
F F B 2003 Preferaply, the chanberd9afe ah@@ngf for exanpl &, “rBRaeiye to
orifices 6i, 7i of ?¢lmbmuszj r_ both, whose $om wdl] be to inject
one or nore fpliyéi (}S into the miximy fcltwm(a{i%.t 'I.'Ilgey will be arnrtanged to
ensure the nnstuh&ﬁnéeanuSQAunEEorg1or synnefF'ééﬁng~collec ;

! S

SySte Ow a f s
M examp] e that ;o luig distributin
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that . iat : Collect;
COMprises Severs] °¢ with fluig g e

a ist
Pane] r

distri 8 or D 'bUtiOn
bute or eXtraes £] ME wWhoge functjq Plate
uidg . n j



fluid injection that is possible in thé entire m xing chanber, for exanple.
M xi ng chanber 48a is delimted by, for exanple, a portion of the wall of
rail 43, a lateral wall of rail 44, deflector 42a and perforated ﬁtﬂhf 45a.
M xi ng chanber 48b is delimted in the same way by a | ateral el T ai l
44, a portion of the lower wall of rail 43, deflector 42b and perforated
plate 45b. e pred#e 14l et &AEntSA COh | api&biby 9718l ik t1RYat Sof rai t he

col l ecting space to m xi ng chanber 48a, 48b respectively in the formof a

thin i s] ot is f en; ' one of

t he d§ i ect o&%ﬁ }e%p%%ea 4’32%%%&& géf?%ﬁ%}ﬁ%@’t hnlertlm Xt %ﬁ %’Eﬁt‘%i%ggti ng the
fluid that |s. to be drawn, off ereby this ace is delimted by, | oper

or o A LA b SR 01 O el R ot S (9 T br e SR e hnged
at the sane level as_grid 41 and m xi ng chanbers_48a, 48b as well as two
def | eckdrEiamEe 32b. IBRITsENDI SRS R ahgehtht BPr t9eamR1gi Y 16 GHy
chanbers and distributing and/or collecting rails, the mxture that is 28
2 B f EBEQ0dsvertakibidel docohdinediasta idutaway shaceaiakl @l g otpbaneriotiahose
honogeneity is inproved relative to the devices of the prior art. The rails

or Cireybé)s, thisdreite tid embléths o f petss adief B r sec ophae Vs fdam dse eguaie) | as
the two m xi ng chanbers, have, for exanple, elongated rectangul ar shapes.

According tpha@ Jest AbueiROIESEN et idg | SyNASH Mot Dsds | e belnprs: t he
| ower end of walls 47a, 47b and correéespondi ng deflector 42a, 42b neans that

make it posgi bl e?té’o%ﬁi&%gaxﬁﬁﬁigf Py &pl | brpl ol O f 1 Co3 Qe §LS O

inject the main flurd int ormof several jets Tnt'o the m Xi ng*chanbers.
The distribution of different orjfi.ces 43i,.44i_at, rails 43, A4 and the
ixi g chanber | SoBateEHER i Ui R 95 ok PRt rmbe e {oheR (e s

that are injected strike at |east a ortiol{l of a solid wal| of one of the
el ements of the PVER: Fo?T eSEAPPES - whEF $%i FOSES 1orsl Q¥ dr v YRS IHREIUh and

rail 44 has an injection function, the geonetric and di nensional data
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-



fox orifices 43i, 44i relative to thejdistribution rails as well as their
distribution on the various walls wll be selected from anong, %g& g | e,
the foll ow ng values: a dianmeter of between 2 and 15 mm and pre ; ﬁ@ﬁp
the range of 4 to 7 nm a perforation span of between 25 and 400 nm and
preferably between 50 and 200 mMm 29 2 8 F E B 2003 a rate of flow of the

fluids of between 3- and efer bet wee - S ereby_t he
rate makes it pos¥ i JeVJt%l?IéeacP ro‘:foaJIb"h% Coret iR tsl? ’;:{?élqmﬂ] SYhonogehous
way possible; the value of the span that is being considered with the val ue
of the rate mk@osxtms@%%rdwa)mcautrh% ot i 9y Dre tdHes

fluid and the main fluid. The criteria that are given for the selection of
val ues of the ratel bfctingy sygkame gur fir dthorgespuetaie spddal regardl ess of
the shape of the orifices. As an additional characteristic, orifices 44i

have an axis thatedmkesmétt posst xardgle | facties dttuthdd Sbsvke a portion
of a solid wall of one of the nechanical elements of the DVE. The

configuration ang-dfer&hbé@nt,a) foF ﬁézém(%féb@nééavw f f cAghweEkyar e
approxi mately identical to those o the injection network. A diffefence

exists int (ﬁp ﬁtégg ec %%Ia% off rahkthﬂjgvghaget&ﬁgpg ’Ft he

draw of f hol'e ain a ¥pant tW cé t he

i nj I d |t t t, f l.e at d Qut | et
opent Rls L858 ORGGI 0 28 (TR %ﬁ%@?ﬁ%ﬁ oY 065 PFGT PBREYage oFSthe

m xture will have the follow ng characteristics: 30 2 8 ~ EB 2003 a
di anet’ &P bet ween 5 and 50 nm and preferably between 10 and 25 mm

I
An annular level 2 chamber comprises, for example, at each

of its ends, one or more hoses C(N,,)j or C(N,,)j for connection
with the panels of a plate; index j corresponds to the index of a
panel that is linked with the hoses. A hose C(ﬁm)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.



a perforation span that is selected fr®mthe interval 25-400 mm and
preferably in the interval 50-200 nm a rate of flow of the mx;tﬂ@@h
between 0.5 and 3.5 nis and preferably between 1.0-2.0 nis. Bed t he
arrangenment of the rails, connecting hoses C(N20)j are connected to
injection rails 44 by a single hose 50, and connecting hoses C(N2l)j are

divid at Lxtna aQn, r F S t are
j oi ned i n a C%l n% a%éeexr;%nﬁipq(ed %segﬁ% éf&tr@ Z arte%I %@ﬁ#ro?%gioht}asi des
of hose 50. These ho are rranged t e an.injection_or extraction
funct itGrR % Hat qed sto‘ et r i %Yblaél Pain| §793%44. Based on
the groupings of fluids, rails 43 and 44 can ensure different functions: a
di stributi e virdtieomE anahea ractildn Beundti divroreXemed & wé Heur@ians(10
According to a variant enbodi nent, a DVE or a panel can also be divided
into skwpresds,i rfecidgwpal laant ip@fss}sahdrys irhentef oreageo (@dnplegreessy &idal
superposed rail systens. In this case, hoses 50, 51 are divided to be
arran dedftive to the upper and lower rails in a manner that is
essentially identi cal to the one that is described in Figures 5A and 5B.

31 28FEB10Gg, Of 2 O QU Y ISy Y TRNGdd 10t djiectdiRn ifdeguras (& and
2A) Four hoses 20)] wth j vary| ng from1l to 4 nakepossi ble the
injectjonoffluig to fou r t the eﬁjﬁ_t and/ or
the dé€GHbent’ a3?0e g Ioedsﬁg/ga GRVIL Oé(;egireab |%rg tgir?n%%g:%rrgﬁalrrbei %Csk

injected flowis d| dinto tw flows .that .tr thro at hs and 12
and that ®FT o'nd*’}éﬂpng o‘%?’ﬁ?ﬁs(-ﬂ?fm{sb tc?neleﬁaﬁtfh oﬁrt Zeu?ﬁ%léhte of
the plate. Each flow then travels into annul ar chanber N20 in whichit is
di vi ded i ntAn (SFf T ovikS MadeyrkP FERSURs EF 195RY 15haRssh dt STHBHRET T G
connecting hoses C(N20)j that are grouped in zone Z20 and hose 50 in
connedtases g Ipadmisel € drmedttiaig rfg's%ssf@ﬁllﬁﬁ/terdlr@elr&n@rbftlé@:m%s%m@ DMVE.
The flows that are obtained fromorifices 44i will strike

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,,)j, 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,,, Zj;.

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

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



the end of deflectors 42a, 42b and argym xed with the main fluid , space.
Extraction (Figure 1 and 28) Four hoses C(N21)] wll nake it poslsg PR B200D
extract a fluid from4 panels or DVE, 32 Zgf EB2443 the extract and the
raffinate are drawn off froma rail of a panel, for exanple upper rail 43,
and two di ppi ng hoses 511, 512 to hose 51. They t hen pass through
connecting hoses C_(N21) j in connection with zone Z21 of a chanber N21.

The t W&aH AR AIHE qrhéitur&rn@ SHHTEGERT R e USiTe S %A%t e SHdsi & oned

at the two ends of annul ar chanber N21 are grouped before passing into
annul &t crprsimgtealy ddene@nieort iwig-h hose 2 that recovers all of the flows
that are obtained fromthe four sectors of the plate. Case of grouping
fluids by matamererThy fdfuiedhddeati sarde teaimigedonsisder e ahe fAr@crartiest i C
fluids are the desorbent and the extract and the so called "dirty" fluids,

the rajff ikad &1and thad eadehodted Rd Rink 8258, Malils A3 AN b EnsiHe the
two distribution and extraction functions. Case of grouping by flow rate:

The flyjds | tgéaatpﬂ%\gﬁ,maﬁ%rlf}e& t caél |191W fﬂeo“\‘/arﬂto% W'Hchetée t he feedstock

andthe extra have owrate wll bethe
desorbent and the raffinate. 003 Ln this case s 43 and
44 ensure Cctr\ﬁo cd_’ snﬁll'ﬁﬁ (S:r?na%)(f czglnwfl&hjct SSn$* I“??I{Gh(? | atter

groupi n arrpl es the fluids that are nj ect ed via_openings 43i and 44i
Wil SRS a gt (T 6e S olh SEHANSSe S AEARANE iR 915 g

defl ectors 42A 428 They pass through the distributing-collecting system
in for dlstrlbutlng or collecting the panel.

Figures 2A and 2B show a plate that comprises several DME,
whereby the plate is divided into four sectors according to a
cutaway in parallels (of meridian type). The number of panels in
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,,)Jj make it possible to link an annular chamber N,,,

N,, with a panel or DME.



connection with the panel; whereas thgofluids that are to be extracted are
collected inrails 43 or 44 before being sent via connecting hoses Eglm@e
annul ar chanbers that are nentioned above. The orifices or passdbgF

fluids can have any type of geonetry, such as a single slot, several slots
or else holes. The injection and extraction paths are identical to those

t hat have i [t j i ~ i for
col l ecti ngblﬁﬁé]e eqnﬁ%@%?ﬁ&é%ﬁﬁ%%ﬁ%%%%% ngeﬂg%reaﬁaa{wi%gﬁsﬁrhtre g?%q:e

m ni m zi ng. t he dead, vol u nd the turbulence of the fluids. It has a

hei ghttzl'l:ﬁ AT %ﬂ%ﬁcﬁ%%?% SYRF &% %“it?ﬁfspr epﬁrtgbcfli): bEt RSS2 and 15
mm and an approxi mately rectangul ar or conical shape. |t may have the

char acthg i239xe Yhdthartwtidhed § il aRRASIRIR itoh&e Paremhagdess735, 960
of the applicant. 34 2 8 F EB 2003 The distribution space of the m xture
bef or V.t heand i ¥, ,Wwehhtbbaset ethenedhapes tkahphee bdgaphkéngoi hhe shape

consi deration the physical characteristics of the main fluid. The vol une of

t he Mo nghe hasgera i@l esebinn v [whiscradaps edydwsm niiatzdmged he dead
volumes. Its dinensions can be selected fromanong those that are given in

one of Pat 6fif pdiFor AHaSAS: A e X1l S8k i YIRS 104 HFian | ng

tur bul ence can be added to the inside of the mXing chanber. These neans
can be e ' e, of o : PR\ : t hat
are i n%%#fﬁ%%ﬁ%d?él&%%sleﬁf%@%h ’etga?rlE %gnﬁisa%g4%§6$ xtt ur e.ﬁTrh’éeagovo ume of
this chanber will be selected in_a small_enough size tg mnimze the

i nfl uelﬂlc%mf)? y?me?}F%‘ﬁ? & iy P reh Sﬁ%a]aeiife?fgpca&a% e‘%éaﬁ' ofS SINEESY £ or
the distributing collecting system above b %ﬁg of exanple in relation with
a sepaWJa‘%IFo‘iP%l%rﬁﬂ%’%rlah’iu%ﬁ?ﬁb%%la%%‘?vl%y%f T &t Eh B e ik,
wi t hout exceeding the scope of the invention, to a separation colum that
has arnyorshipet ikt eoeke . wher eby the distributing-collecting systemthen

has a shape that is suited to that of the col um.
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



Li kewi se, a plate can be divided into several DEM according to a cutaway
other than the cutaway in parallels, for exanple into sectors of pie c art
type. 35 2 8 F E B 2003 Wthout exceeding the scope of the |nggﬁﬁﬁd t he
DMVE and the distributing-collecting systemthat are described above can
easily be used in separation devices that may or nmay not conprise a centra
hol di ng beam and that have a dianmeter that varies, for exanple, from3 to
10 m They can al so be used for separation colunns that have a di anmeter
that is Iess th or to m and. t hat nQ rise.a central
Supportir i | BaS CRIPREPSTE BaEeBIaR08 1 A AT IRPREL b R L REcPEng
system for a device for bringing fluids and solids into contact, whereby
sai d ddw ceobonpriseseyerhdnbesorlopt hedeedsttond, m%eactsw;b%t Two
introducing a main fluid and at | east one hose (31) for evacuating the main
f1 ui dsurevessad velilséds bater sppatresed Pnfornwbreepy ecably af fdaiidl pl at es

conpri ses several panels for mxing, distributing or extracting fluids or

DMVE, @1%@%&1&@@%1&& hag ItEgeﬁpai§€§1ba£o&egifat%n%oh@ﬁqs(els gavd Bai
nmakes it possible to |ink sai d device and the outS|de at | east one chamber

(N1) ] h % e.Qr_h

conne%)tl ng %oses Eg ﬁg%%é C&@i f\S‘gj}? t3'a lg FRLS%% rt1:gr'?%‘trarégpsrdeatafeast
one of_ the Iate ( er eby connectlng points rj of said hoses
are | &t R%%ﬁ g%ﬁgfﬁﬁﬁ fZ%‘?L‘)imgmhereby the positioning of said zone is
determ ned by an angle a_counting fromone of the radial axes of said plate

(Pn), wher éBie degn of luid E8ndedvr nef hokesmhibealpesgt B ofwidie o yen

val ue of each of lengths Ii, of angle a and of length Zr of
via a line 31 to be recycled via a pump 32 and a line 33 at the

upper end of this column where it is introduced 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 FrR 2772634, whose teaching is incorporated

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,



the zone is selected so that the passgge time of the fluids between a panel
(DME) and hose or hoses (1, 2) is essentially identical for all O‘I\__g@m

fl uids. 37 2. Systemaccording to claim1, wherein said chantld es
the division of the fluid into at least two flows. Z 8 F E B 1003 3. Fluid
di stributing-collecting systemaccording to claim 38 2 8 F E B 2003 1,
wherein it conprises. at least one |level_1 chanber_(Nl)_ that ensures a two
vay difvAng FERH T 14548 o of ST SRS #%v&,O%eTr@f)f 'g”t‘?n]alr%etrm(%) is
connected with hose or hoses (1, 2) , at |east one so-called |level 2
chanb&redN2pr Ngane  Iwher eby sai d chanbers ensure a two-way division or
collection of the fluid flow that conmes fromor is sent to chanber or
chanbers (Nlje mareels obre woameckn reprendsiosiddC WiN2D) for @xXd@i)e ] tHeat
extend between at |east one | evel 2 chanber (N20 N21) and at |east one of

the DMutdide RhBtEnd RIDLuthef BDYs SQmanty NoL Pl Sarddf&f Bohdls hoses are
| ocated in a zone (Z20 Z21) , whereby the positioning of said zone is

Py e O R R e OfS g e S At 1R BRG] The
S0 that: T e Pactade b1 FHh B bt voert B panct’ (DG GHEr Those or
2 G e ST AR e S terer
angle a is between 30 and 90 degrees,
The back flush lines are not shown in the figure for reasons of
simplification.
Each of these lines is equipped with a sequential valve that
is shown symbolically by Vfi, Vei, Vsi and Vri, where index i
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



39 2 a FED Zoo3 preferably between 50,8nd 60 degrees, and |length Zr a
zone that corresponds to angle sector a +/- a is between 3 and73®Ff gﬁ£es
and preferably between 7 and 15 degrees. 5. Device for bringing fluids and
solids into contact that conprises a chanber (30) that conprises an outside
wal |, at |east one hose (33) for introducing a main fluid and at | east one
hose (31) for_extracting a nain fluid,., several hoses for introducing or

ext 1 adlh TS GRS TR dRe SRTEroch RRAPY el o W= i &S Pn) . vher eby
each plate (Pn) conprises one or nore distributor m xer-extractor (DVE)
panel £ EGRTEr e dRPEatasRiMR Va4, & flamgetsae 41, a

di stributing-collecting systemof said fluids, wherein: said
di st ridnntmg oo Iwex Vg, FyEtaamuiay arnr aregediaon dehes Jperaphey yelof sai d
chanber, said distributing-collecting systemis connected with at |east one

di strifldvnetdgy at @ (Rimp e iy SEmMaeiin $examied easttloneohnss: (ne?)
that makes it possible to Iink the device and the outside, one or nore

level dochanbers (Y Adateans &rd JaRmde Jirdsthone rgol | ection of the
fluid flow, one or nore | evel 2 chanbers (N20 N21) , whereby said | evel 2

chanbers e & A J s d/llﬁé %eorbypa S2o g: %ﬁzololsn ol ection of the
dg%n1 r C %Nﬁ

fluid fl ow that Ccones I's sent “to leve anber , one or nore
connect i hose C (N2 ~ C (N2 ' t hat extend . between a level, 2
b FECAD MO Ly R TS AR oS S U5 TS5 I A )
wher eby the connecting points of_ said _connecting hoses are |ocated in a
zone (3D, ingdlges ivher RFEFFPPBLIRT St P At ahiRetarn ivhidt &1 ned by an
angle a counting fromone of the radial axes of a plate (Pn), whereby each
of thé¥passl icorgrmctiad) dwses has a length Ii, the val ue of

More generally, a simulated moving bed comprises 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 invention, any network
for distribution or extraction of secondary fluids that are
commonly used for the separation columns by adsorption can be

used.



each of lengths Ii, angle a and | engthpgr of the zone are selected so that
t he passage tine of the fluids between a panel (DME) of a plate (Pg) PPW?W3
hose (1, 2) for introducing or extracting fluids is essentially identica
for all of the fluids. 6. Device according to claim5, wherein angle a is
bet ween 30 and 90 degrees, preferably between 50 and 60 degrees, and

wher ei n Ien h é 8Eat corresp onds to the ang g secggé Fs betme nd 30
degrees and %?e? 7 F§ betwesht?*afd® 1%e885? e ean YPes #8r° F?ﬁ@ ng it
into contact ,according to, one of C|§IHS 5 or wherejn it conprises at
| east 6ﬁ§eBFéﬁé1Yh§%°ESnﬁPPs¥§rEFCP a§¥18n@fDNEetﬁ§ﬁmH§§ +t R@TFol | owi ng

characteristics: 41 2 8 F EB 2003 at | east one neans for collecting a
mai n fpardicudpriut fprasplunwosrafl $axgg, ddgmetpst al l ow t he passage of
secondary fluids that are each provided with openings (43i, 44i), whereby
said rails anesemeaagpliioneion tapesf fhe ekhmpleatokeaspoirWphik:i Ng
chanbers (48a, 48b) that are provided with openings (45ai, 45bi), whereby

sai d chaghess ene ankABaedcan Betarﬁaﬂ§éd05p Eok@aﬁﬁempeheklgahean@yls (43,
44) and relative to openings (43i, 44i) to obtain a hohbgeneous

distributiog QESEQL%GEEbH” Lekngal LihOheTBaRs 1hop dboLELBULLAGICAS, 49)

the fluid that 1s o talned ron1t e mxin neans f separatlng

one of DHParECRIFRd, oL rRERhES %Sﬁ%{éﬁ%f FBk oo Ber E5REoor e 1©

panel s qr acc rd|n arallels, 9. Device ccordlng to
cIaimQg ﬁﬁMEbPHei pFS%@rF§98|9 aéﬁgFﬁFbngﬁﬁ suehops. tQQSeDEgPEea§€cordlng

to one of claims 5 to 9, wherein said upper rail (43) has a fluid
collecﬁﬁﬁgribﬁdtbéhowand sai d | ower

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.



rail (44) has a fluid injecting functpgn. 42 2 g ~ E81003 11. Device
according to one of clains 5 to 9, wherein said upper rail (43) ?ﬂ E§2%§Uid
injecting function, and said |ower rail (44) has a fluid collect S
function. 12. Device according to one of clainms 5 to 9, wherein said upper
rail (43) and Iomer rail (44) have a fluid injectingcollecting function.

13 De f h il
r ai ?/ISC((a CC %l) ‘P%?l%%%ganaﬁuﬁa%ﬁnrgﬁﬁ A‘?tﬁ |on (?"éé%%%%gn‘fuln ch trhglt

the fluid et t hat passes throu strlkes a 2%ttlon of_a solid wall of one
of théz"’l’}”%“d}%rﬁrétaq’ w5 ?%2%110 apon of Hsice

according to one of clainms 5 to 13, wherein openings (43| 44i) are

ar r angesiTal Flairkdt B05iqe the rsaRpmMtis CEWwe admpel rarid Yhaadtes|dims 5
to 14, wherein the 43 2 g F EB 2003 paraneter of the rails and openings
(431, peBgible ded i oelldyt theaireniet eflwid betheesre? Javwed Sgiid adid nledser abl y
inthe range of 4 to 7 mm a perforation span of between 25 and 400 mm and

pr ef erjablpoetveen: §0-adis 2buie thed atikafrd |awofid heodd tidds Dfobatmeen
3-20 nm's and preferably between 5-15 m's, whereby the val ue of the span

that is; bel N010aRSE Aesedy WD éﬁﬁfgﬁ Sf the rate makes it possible to

obtain a good m xing of the secon uid and the main fluid. 16. Device
according t ane of _.cl al N erein en| 45ai_, 45bi) of m xing
chanbers ( a %%rb)tré?seeste"lyocqrd} roel\,n rﬁ)xad“f Pg&fs]big/ﬁ ar aifet ers:  a

di anet er of between 10 d 25 mm and preferably between 5 and 50 mm a
perforaa’ﬁad?ﬁ%%a‘ﬁa’ﬂ%‘ﬁsi Lt ed fromthe interval 50-200 mm and
preferably in the interval of 25-400 mm a rate of flow of the m xture of

bet ween 1.0° and 2@ ¥gElefteP i K43 af3P bamddf Do Ihpsg sfungtiqn gdess

that makes it possible to separate at |east one conpound froma mxture or
an el ement by adsaripidwiar wiertad reepamitre fihe d;olreon inkg othadnnedls aswlight to
separate some conpounds, is brought into contact with an adsorbent that is
selected as a the distributing channel that are described below,
° 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. 1In Figure 4, orifices 431 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



44 function of its ability to separateethe conpounds, and the 2 ~ ~ EB 2003
secondary fluids are injected and/or extracted via one or nore 7 8 FER 2003
di stributing-collecting systens according to one of clains 1 to 4 or a

devi ce according to one of clainms 5 to 15. 18. Process according to claim
17, wherein the fluids are grouped by function (inj4ction/or draw off) or
by Nati AlrcbY A MJRIR MU IR ncl Snd Rt e £d RURLAMAGEOLING £ one of

cl ai s to or “of a device according to one of clainms 5 to 16 or of the
process according to one of clainms 17 and 18 for separating a feedstock by
chr om&t§§Eastty for fluids in a gaseous state, a liquid state or a
supercritical state. 20. Use of a system according to one of clains 1 to 4
or of a deWla&d F@ddr dish PR FRE St TRSFE 15°2ld Y1 & eFPeSIE ifwee st dds
according to one of clains 17 and 18 in the separation of paraxylene in a
si nul dese oty dsedts Aaseradl fpcRuipIA theASppAT3 rASUY.aAfd Afr. tA@sRe A. A3
A" AYF .AHY5. Al LA .A@.ASy.AS. Y.AR A H .A.Ae. A Af .Af[ly. ASY

. A@H. ASERrA]l faces for the lower rail. Specifications on distribution
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EEE

'_\—h
or

The rails or circuits that are intended for passage of
secondary fluids, as well as the two mixing chambers, have, for
example, elongated rectangular shapes.

According to a variant embodiment, it is possible to arrange
between the lower end of walls 47a, 47b and corresponding
deflector 42a, 42b means that make it possible to create a series
of calibrated orifices or slots to inject the main fluid in the
form of several jets into the mixing chambers.

The distribution of different orifices 431, 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 431, 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,
o a perforation span of between 25 and 400 mm and

preferably between 50 and 200 mm,
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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 44i 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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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

v function or else two functions.

Accoxrding 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 5B.
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guarter plate sector,

o the feedstock and/or the desorbent are introduced via
hose 1 into annular chamber N,. The injected flow is
divided into two flows that travel through paths 11 and
12 and that correspond approximately to one half of the
gemi-circumference of the plate. Each flow then
travels into annular chamber N,,, in which it is
divided into two flows F'l and F"1l. 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 f£luid

space.

Exi £4 (Fi 1 1 2B)
o 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.

L 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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In this case, rails 43 and 44 ensure the two distribution
and extraction functions.

In the two latter grouping examples, the fluids that are
injected via openings 43i and 44i will strike a portion of the
solid walls respectively of wall 45 and deflectors 42A, 42B.
They pass through the distributing-collecting system in
connection with the panel; whereas the fluids that are to be
extracted are collected in rails 43 or 44 before being sent via
connecting hoses to the annular chambers that are mentioned
above.

The orifices or passage of fluids can have any type of
geometry, such as a single slot, several slots or else holes.

The injection and extraction paths are identical to those
that have been described in the grouping diagram by function.

The space for collecting the main fluid preferably has a
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 whatsoever, 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 according
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.
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fluid, 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,,)j, 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 o 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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said chamber (N,) is connected with hose or hoses (1,
2),
o at least one so-called level 2 chamber (N,,, N,),

whereby said chambers ensure
collection of the fluid flow
to chamber or chambers (N,),

° one or more connecting hoses

a two-way division or

that comes from or is sent

(C(N,,),, 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,,, Z,,), whereby the positioning of said zone is

determined by an angle o counting from one of the
(Pn),

radial axes of said plate 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 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 a is between 30 and 90 degrees,



104|S#10%&'()-!10%&f()-nﬂO%&f()-F"lO@"4)-—Ss$10%&'()-9#10%&f()-kh}“?~_@@
104| vy,,109% ()- " *L10%& ()-! @F(%0%&()-!, & FER 7003
109%x& () -$10% ()-!'!10%k ()- <xxnbC 104|3 10%& ()- 10 10 18
104G'109%&' ()-2!'109%& ()-1 O010%& ()- .10%& ()-1dEnmbC 104| &10%& ()-f#10% () -
109 () - MBL1O%&R' () - ! 109& () - %409k () - GSALdEnDC
104| ' 109&' ()-10%& ()-f#109%& ()-s$109& ()-F 10%&f()-,!10%&f%)-L:{dBan
104| | Sprefevably (Pessaeno@l (309360 1de@X€Fs, "and@i ¢npgth Zr for a zone
#109%&' ()-"10%& ()-' _s”?4C 10 10 ,5 109 ()-!'3@0% ()- Om
109 ({hat! d02BEEPeondBIRO(Jn&HA08BECPxrFuy KC- 160 18 bet @3 ( rndlLi0%GE () -!
10% & ()-y&10%& ()- | 10%& ()- 10 10w j dEKC 10 10s$10%%' ()- 109 () -
10%8" §¢gréB8%68d(prebe 2OHGK betwebd 0%6Enl) 1 €-dElLedd. 10 $$10%E () - F"
10938 ()- z 1096& ()-$109%& () - 109%& ()-ylO0%=& () - 8r WIXdEKC
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-ccllecting system is arranged on the
periphery of said chamber,
L said distributing-collecting system is connected with
at least one distribution plate (Pn),
sald system comprises:
° 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,

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

level 2 chambers ensure a two-way division or
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connecting points of said connecting hoses are located

in a zone (Z,,, Z,,), 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 1i, 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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said rails (43, 44) and relative to openings (431, 441i)
to obtain a homogeneous 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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13. Device according to one of claims 5 to 12, wherein the
openings of rail or rails (431, 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 (43i, 44i) are arranged alternately or at random.

15. Device according to one of claims 5 to 14, wherein the
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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:

] 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,
] 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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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.



