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28 February 2007 1 FIELD OF THE | NVENTI ON Th ﬁyssent2007
invention relates to a nethod; of optim zing o%@ S8R

of a sinmulated countercurrent xylenes separation

nmet hod under hybrid operating conditions. BACKGROUND

OF THE | NVENTI ON 5 Chr omat ogr aphy- based separati on or
fractionation nethods are nost_often inplenented in a
separation systemc Q H@ﬂ%BFMENiﬁﬂﬁ series of

col-ums or colum fractions interconnected in series,
formng a closed |oop. A porous solid of .

pr ddetrsesenhisgertion 1elatdste a methodt oft apdimiring operation f p simulated
phase. The m xture to be separated is fed into the
@ahierourrehteiberds sepacation nizyhodamidsr wfbrid operating codditiors. or
desorbent (EL) and the 10 various constituents flow

out successively according to whether they are

retained nore BACGKRSROUNIRURNTRHE INVENTION onary
phase. Injection points for the mxture or feed F

containing all of the constituents to be separated and

t henaRhMERhpB - bAES OEf%%.EoELor aﬁgctio Ofﬁ?%étﬁﬁ%dg QUrdt fhost often

for an extract Ex contalning the product to

. o di in olLvent. a for a.raffi Rf
iHBRARAES in 4 sebheiion BoteBF e itind ryE R P S Lidithfy &ycotumn
along 15 this | qop. These _points delinmt various zonesh,
fiagiions, infarcerpjected a i | segies, APTMINA 13 APsei lpoPd As PP, solid of
flows through all the colums or colum fractions of a
predatsrminesd gramn $iz¢ eonstitutesthestaidenaenplase The mixeurk o pe separated is
provide circulation of the fluid in the direction .
fahiatorthe boline, then displaved by ResiBf acatHer dal)vrdesérbent (EL) and the
separation system a fixed and constant concentration

V&SR BhétltGenC NG QP Ui Rrely BRI 100RBetRer théiPare retained more
injection and extraction points r d

of B5R PR, PO b, s ol ol o he mixure or focd

main fixed.”
contaj'ning all of the constituents to be separated and the solvent or desorbent EL, and

extraction points for an extract Ex containing the product to be upgraded, diluted in

solvent, and for a raffinate Rf containing all the other constituents are distributed along

this loop. These points delimit various zones (Z1 to Z4 for example). An identical liquid

stream flows through all the columns or column fractions of a zone. A pump P is

arranged somewhere in the loop to provide circulation of the fluid- in the direction

- shown in the diagram.

. In a real countercurrent separation system, a fixed and coostant concenfration
profile develops where the positions of the injection and extraction points remain fixed. -
Adsorbent solid 3 and liquid 2 move in a countercurrent flow. A solid enfrainment

system and recycle pump P, both arranged at the junction of zones Z1 and Z4,
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system and recycle punp P, both arranged at the
junction of zones ZI and z4, 28 February 2007 28J'ebruary 2007

respectively allow to send baék the solid fromthe
base to the top and, conversely, the |liquid fromthe
top to the base. Systens known as sinmul ated novi ng bed

Ll ow, tQ er,cone jor. .difficulty inpherent
ReBtTRy RPNty ol brek HScotid JiRr e b Fa e 1o apgaYRPL, the
irculatin 5 the solid phase w thout creating |
Eﬂ'tuﬁi%iopbﬁli‘eg‘?ﬁit%g?gﬁﬁ consi derably increasing the bed
porosity in relation to the porosity of a fixed bed.
To simulate its displacement, the solid is placed in
a coptemsnknnmbes simplated sevingehtd {ygtener alldw 10 GercoRak) a major
arranged in series and it is the concentration
difladfulty enhcnent indrudi impving ded atettdds, Ubich Rohebts \in Peogetly Wirculating
velocity all around a closed loop. In practice,
5 GORG phase Withdut Rein® tattkilicn il Shd R ety BftdaSifly the bed
10 points is obtained by neans of a rotary vdl ve or
&34 L f i - controlled on-of .
{25y h Rfonl, e AR R 8 L L BEsEo Gy he soud
.pefio of the different incom ng-qutgoing liquid . R
P Plsol i certt onimtes Biof Ao B (ambrally € ed D dgpanged in seris
di spl acement of the solid adsorbent in the opposite
agfl itels thewonceriteation peofile thahisslisplaced atLes subsfantially sifeem velocity all
separation nost often consist of four main 15 zones.

adele dowddbsp. ByFrheivs, Wcbdisive LRiteIng DR ifedhtan@lextraction
the extract separated from the solvent is reinjected

poRkYREShANL] e9t1}1&{n§wf%f fot AP Yalv€ S rhdli es%bggof Qgglﬁéyssof suitably

can also have five to seven zones ere con
' o rikhnse .lines carrying .successively .,

QRS b niest TR piteui it Adesiof it Gt |mbripghcof the

dtht hereunder, the follow ng variables are defined as

esRnt _ineomung-utgoing, davigplloses i igiysnedireatign sipaumats tp pigulating

constantly close to a previously
displacement of the solid adsorbent in the opposite direction.

The separation systems used for xylenes separation most often consist of four main
zones. There are also systems with five zones where part of the extract separated from.
the solvent is reinjected between extract draw-off and feed injection. Others can also
have five to seven zomes where secondary fluids allow to rinse lines carrying

successively several fluids so as to prevent contaminations.

In the text hereunder, the following variables are defined as :

- controlled variables : variables that have to be constantly close to a previously
determined set value and which show the smooth running of the process. It can be, for
example, the purity of the constituents of an extract, the yield of the separation unit for a

given constituent, efc.




10

15

20

determ ned set val ue and whi ch show the snooth running

of the process. It can be, for exanple, the r?@rﬁebylab‘ﬂom
the constituents of an extract, the yield of the
separation unit for a given constituent, etc. 3 28
February 2007 operating vari abl es : vari abl es t hat

PR R SO P ) e o

nt of, t he etc vari apl e ‘
f@ﬁ?ﬁ Brfheaalve ﬁ&?tclaﬁ?ﬂwﬁ?elﬂw%w Samglaﬁfgi@? ment p e%eds, efc.
exanple on the part. of the concentration profile

| o '
CRtBl PRAbled : Fa3ME thif 53 %f:ﬁlﬁ? té’%%i st% 2@1%4 %5r &lafmple on the part

determned 5 by the contr are

t varlab It cC .
RSOk i B8 ShAhingd 1 A ahbis robuff Vestlsg gpeuftermined
lied rocess is . to calculate a control |aw
b()’péﬁ Q}Fmﬁ Hgory B tppated Bt PpeiYnEa verabloss i n ti me)
so as to : control operation, ie. calculate a contro
| aw that can ensure the transition between 10 two
di &tgande remaindedsthet thsraeabef smpadvanced control systearanmdied to a process
control |l ed vari ables, and - regul ate operation, i.e.
ictal caldudie a zonkolt lnwl (all afithd vauésngf the speraitnp eadaféson t{me) so as
advance or at |least asynptotically) of all the
tut si de di sturbances acting on the process so that
the a priori selected controlled variabl es keep a
qua3| constant value. In the case of a sinulated

- contralapetatioante. selsulate A eonigoli law thetgednaerisure therfragsition between

15 conpensate for disturbances due to an evol ution

twe distitdt valued ofdie drasreagyiofistiectad Gontgdiediribkles, and
paraneters of the adsorbent (of course for a limted

det rioratjon, of the adsorbent properties). These
oRFEAIony ke calsulatan Wrttwll% stcogpgasagipn (in advance

process based on either a "black box" type technique,
onat least asympteticatip) pHbll ¢hk awipide disturbaricesvectingy om thre- procesaso that

the a priori selected controlled variables keep a quasi-constant value.

" In the case of a simulated countercurrent separation unit, regulation can also
compensate for disturbances due to an evolution with time of the thermodynamic and

geometric parameters of the adsorbent (of course for a limited deterioration of the

adsorbent properties).

These objectives are reached with the automatic control pfocess based on either a
“black box” type technique, or on a more controlled approach allowed by non-linear

modelling of the separation process.

Patent EP-875,268 (US-5,902,486) filed by the applicant describes a. method

_intended for automatic control of a simulated moving bed separation system for
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20 nodel ling of the separation process. Patent

EP- 875, 268 (US-5, 902, 486) filed by the appli caftebruary 2007
descri bes a nethod intended Tor automatic control of

a sinmulated noving bed separation systemfor 28

February 2007 4 constituents of a m xture of

: [ [ ] Ul notahl tomati ¢ hydrocagbon .
Gty o0 bt 37 GBPUBARY R Bl ARACHY R Perbons, whih
vari ation ntrol of the process (of non- |jnear
Hiiteds 0Pdle B 96 OF dred anliy, et COIIIOE difo DRoess (of non-
| inear nodel in the neighbourhood of a given working .
lgspn tmuliesriablenimet eanied ngutt fiom puknovelpdges ont lndapnmadel in the
nodels) is carried out with a certain nunber of
neighbabiheodrefia giewmewtsing paing| perfrintd fioh inpadsutpungpresentation -
poi nts along the |oop (concentrations and flow rates

P

- thédel) i@t o WitlPh ceAIARGIRE 0B LArfablERSAHRMRASat Y plurality of

the fluids injected and extracted. Ratios respectively

RN P ol e Bbb ook BpfiRLR 588 Tow FAPRE Hifple) and of

e G ST

.yi.eld of the system etc.) depending on the nmeasured,
iRdicqtive| of Jhe rafigl i sachozane, drtvesenttbe tﬂ%@ Hpwrmatespapd the simulated
variables to bring or bring back the controlled

adsorbexib [selsstance dlovenateis raeel detetminad dem: aurcerd eprtroliedevariablenvalues
these ratios. If four independent control variables

(eonetitaemh [pakilye yidd ofXRdTBYfem| BR.)f @ipndifd bAIhé Mmd@Ged variables.
zone, four controlled variables have to be

Rjed P R hver o B o AR bRATBE RS 1Bk the contolled
iR P SRR Sl Aot Pof dpeha e Tyt thdependent

cal cul at.ion can be carried out in tw conpletely
| yaraghles,grg gvailablerfpe example. e fousaptiasiip eagh Fgs faug controlled

model of the true noving bed separation unit, or using
variables have to be determined.

The control process comprises a calculating algorithm which determines the ratios

from the measurements obtained, which are necessary for calculation of the controlled

variables. This calculation can be carried out in two completely different ways : either
using a non-linear physical model of the true moving bed separation unit, or using a
combination of monovariable linear models, each repfesenting the behaviour of an
output (a controlled variable) in relation to an input (a control variable), knowing that
combination of these linear models is '6ﬂen referred to as “black box™ by specialists.
Determination of these simple models is performed from a set of experimental

measurements obtained on the process working in a state close to its planned stable

state.
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conmbi nati on of nonovari abl e |inear nodels, each
representing the behaviour of_an 20 output (a 28February 2007
controlled variable) in rel atfon to an i nput (a

control variable), knowi ng that conbination of these
l'inear nodels is often referred to as "black box" by

S8 8 S S OB 3 s o

- obt ained on thegQ%Pcess,mprkin in a state close to
F S

PAEORUGNRERFIE 1B QRIRING BOSEYLKYIRSF, Bublso) GI9 jqrgmatics and
devel oped xyl enes separation version, the process is

& Bwited pmonatsp fr imyeykidable jir tee wersions f: ¢bel standalone version,
cont ai ni ng nostly xylenes, but also C9 aromatics and
whichfabws tonrehthriat petitgnabiore 99.900 %,Sardlv dlid aPbréd iversiosO which is
versions : the standal one version,  which allows to

difesdiorRdRY Fdabl a PRAMEoIB: BRierbr 9160 41T HB gﬁge%’ JesRRIFAR process,

which is 5 dinensioned to reach a purit the order

09, 9% | at [ t he CesSs B
Sorfted PR brablifle A nBlont S8 5301 oI SrREGEE P addition of a
mar keted with addi tion of ryst.al ljzation cess .. .
erfStaifigeign Brocss alowing e iseph dlie, dgsired, hish, purily Datts working in

working in _hybrid node consist of at-|east 12

hgbyid, Fﬁ?%? copsitod ot lagst B2 golumas, wheseas tharecsé atriegstf 2 columns for
t he standal one node. 10 Wether a non-linear automatic
theoandelonpmodess or a bl ack box type process, the goa

is to calculate, from neasurenent of the

concentrations of certain constituents necessary for

calWhithe badndineGOaktbMhii@ donadli #BéRS or adblhds béKype process, the
respectively indicative of the ratio, in each zone,

5 ' ol | ;

sOSE L EUR LB Sel) (B ok RlIl O Gfal Glfginents

ey, Rk S8 shlroied, abieg o R rsecfgly Tfcative of
ratios, thus determined will be converted to operating

the Fptioapin cgciy gans, dgtwesn fiid gloge tates (9K rangntbe pimulated flow rate of

conver si on
adsorbent material (Qs) so as to bring or to bring back the controlled variables to

A

determined set values. In a second stage, the values of the ratios thus determined will be
converted to operating variables applied to the process by means of conversion

formulas.

The control process thus allows the separation unit to be brought to a working point

where the following four parameters are brought to specified values :

1. The purity of the paraxylene in the extract defined as follows :

i Pxe.wact )
Pmty_:Px“”"“ Nk where
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formul as. The control process thus allows the
separation unit to be brought to a working poi2ftFebruary 2007
where the follow ng four pardﬁﬁters are brought to

specified values : 20 1. The purity of the paraxyl ene

in the extract defined as follows : xexract Purity =
@wad t+l1ffe. ~act where --- ---- ---- 28 February 2007
Pk 1545 Ragatylne sopceplrptionoindbnemch #don in the =

extract, and |nps" represents all the inpurities in
Tpe e xeprseants aibthe impyritics dmthsfextmets control | ed vari abl e
requi res online neasurenent in the extract, on the

one hand, of the paraxyl ene concentration and, on the

ot stermination o¢f #ii$ codtraliedt wariaifid eequires serlineemeasureinent in the
‘The paraxylene yield of the unit defined as follows :
eQriot) oni dieainid Band{Elfehe'hahiylcil coMigktfatioddRd, oif BB eHRE RaAE of all
. Q rrncrPx~rra~ Pi~ ~ and Px affi to respectively

of BRI Rbndtigenpar axyl ene concentration in the extract

and in the raffinate, and 10 Qnff we and Q¢

respectively represent the raffinate and extract flow
raye ] i -1 hi I ed vari abl e

re%uiTP% 0 |§1@eﬁ§fg§gﬁe§%‘%¢1¥%ﬁﬁglﬁygr axyl ene
concentration in the extract and in the raffinate, and

measur enent of Qhe Py fnate
Yield =1- reifinate ;
Q. et X T 4 Qe P

where

Px™™* and Px™™* respectively represent the paraxylene concentration in the extract
and in the raffinate, and

Qrafinate a0 Qexiract TESpectively represent the raffinate and extract flow rates.

Determination of this controlled variable requires online measurement of the
paraxylene concentration in the extract and in the raffinate, and measurement of the

extract and raffinate flow rates.

3. The amount of ethylbenzene Ebeyeac in the extract.

Determination of this controlled variable requires the same online measurement as
developed for point 1.

4. The amount of paraxylene Px;oqe1 at a point of zone 1.

Determination of this controlled variable requires development of a specific

measuring point in zone 1, ie. between solvent injection and extract draw-off.
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extract and raffinate flow rates. 3. The anmount of

et hyl benzene Eb, x in the extract. 15 Deter ni nd8iFghrugsy 2007
this controlled variable requ?res the sane online
nmeasurenent as developed for point 1. 4. The anount

of paraxyl ene Pxzon,1 at a point of zone 1.

Det,er,nm nation o hjs controlled variable r ires. ..

oV L 3 ponlzo bl Sarfabies ety opapons < proc i bieptives, the
f'e. bet ween solvent .injection and extract drawoff. . |

ast two are directly Jinked with_the object of the present invention, i.e. optimizgtion of

February 2007 7 If the first two controlled variables
ihe amit bpereldom: espond to production objectives, the |ast

“two are directly linked with the object of the present

invention, i.e. optimzation of the unit operation..
Corontibl of tht bepastioarnmit reGuitssi conéebidtioe hessafsgunty attthee distinct
neasurenents at three distinct 5 points of the I oop.

pURRS 6f (iR ASHY, TRBR Readlifonkly dr6 daPidl oY by BRAS dTfchromatography or

chromat ogr aphy or Raman spectronetry,” as described Tn

R pertfbrtdy s dribefim padnt 7260 17 RV 308 fed by the
e R B b B S Saf ) St e
the concentrations of the different constituents in

apeankenf ethylbengege im thenextrast frequires tWh angagerements owhiply provide the
Pxxnel requires a measuring point in zone Zi. The

- chbumegiritionk ofriha diffeyenit constitgass inbihe wetract sadn siecrififisate. The last

(Raman spectronetry) and 20 m nutes (chromat ography).

ofipus PASL| AGuirdier HRANPTIESH IR 28he INETHN ichethlsHt aO/RBIIs ranges
and 8 hours), the quality of the process control is

Bt {62 bl ' (REnBAANBhSmbAffPabd 30 nRURS NEbrcSiography).
Considering the response time of the unit (between 4 and 8 howurs), the quality of the

process control is not affected by the analysis time if it remains less than one hour.

Conversion of the control variables (ratios Rk) to “conventional” operating
variables is always possible, apart from the real physical application constraints linked
with the dimensidnjng of the process and its equipment, because there is a one to one
relation between them, a necessary condition for making the separation system perfectly

controllable.

It is well-known that operation of a simulated countercurrent separation system is
nearly identical to that of a true moving bed system if, for the latter, the flows

circulating countercurrent to the main liquid flow meet the equivalence relations

" described in the aforementioned patent EP-875,268.




Conversion of the control variables (ratios RK tg
"conventional" operating 15 variables is al Jebruary 2007
possi bl e, apart fromthe regl physi cal application
constraints linked wth the dinmensioning of the
process and its equi pnent, because there is a one to
one relation between them a necessary condition for
maki ng the separation system perfectly controllable.
| ffhi sontell Ivak alden(rathast Rigpes detexmminaf inaektinm kathesk equivalences as
countercurrent separation systemis 20 nearly
thd diernsicalksstratiohbétwoén thetmaia ligmud flgwhreds sty sichmont ,and olie solid
the latter, the flows <circulating countercurrent to
flothreterveliich isicgnstantfih ohve winet ségaeatdguinital ence rel ati ons
described in the aforenmenti oned patent EP-875,268. 28
February 2007 8 The control variables (ratios Rk) are
deterppned in relation to these equival ences as the
dUQBﬂgionless rati os between the main liquid flow
rates@n each zone and the solid flowrate which is
constant in the whole separatlon unit: R= & k G
S 0 f .t f
mgt:lg&?da &btgF an@ggi a%%%v:sgﬁ%rﬁ QJ tﬂlgﬁof th® glaﬂrioai 'bglg{lc% eqtulg&ons of
then}ﬁ\éh{lgotbf qru% 1?8\51151‘& S%Pérta%on u%ﬂ elnsthg t ﬁﬁ%& sﬁ%ceatlﬁ a'f Qolumn

I on t screti zed.
pofih tﬁaﬁf : %lsg%ﬁlﬁedz ofks %@nlﬂe‘%”?%év%&sée".” Cig" 85 e it 2ones thar
malgt by Ao e ai{fsr iy O T i from

of the invention there is provided a nmethod of
the contiguous Zones.

SUMMARY OF THE INVENTION

According to a first aspect of the invention there is provided a method of
optimizing operation of a unit intended for separation of the constituents of a feed,
comprising a separation loop consisting of the interconnection of a series of beds
containing a solid adsorbent material forming several zones delimited by feed and
solvent injection points and extraction points for discharge, out of the loop, of an extract
containing a first constituent of the feed, and of a raffinate, injection points and
extraction points switching means allowing to simulate countercurrent displacement of
the beds and means for measuring operating variables, comprising using a control
algorithm for bringing the separation unit to a working point where the purity of the first
~ constituent in the extract and the yield of the separation unit as regards production of

this first constituent are brought to specified values, characterized in that,




optim zing operation of a unit intended for separation
of the constituents of a feed, conprising a ‘28February 2007
separation | oop consisting of the interconnection of a
series of beds containing a solid adsorbent nateri al
form ng several zones delini®ted by feed and sol vent
i njection points and extraction points for discharge,
out of the |l oop, of an extract containing a first
forcngistn taled1bf Bk coh@niretsh, 0@ eafrad, 6&f fdcod ensiitp@cifithnfeed,
poi nts and extraction points swtching neans all ow ng
the et Sl dAttBe conRheAt SRt MhiShatasmit adfustell BE abRES located
and nmeans for neasuring operating vari abl es,
beSIR the bd1gerd Shie&idh pEIRL i the Axeakt St it pHiht RYLNG hlimize
separation unit to a working point where the purity of
the fdBvehit/fesll ratgPNsSti tuent in the extract and the yield of
the separation unit as regards production of this
first constituent are brought to specified val ues, .
c Rar dest cppsidyent in the &itract may_be paraxylene while_the second gonstituents
February 2007 9 for a given value of the
of ths fexinpube ethylbpweeppe extract, of a second constituent
of the feed, the set value of the concentration of
t b\%j!fshﬁé'ft of eHLSet &dh%%trdth %‘luH $4 ﬁﬂ!&hﬁg@etﬁ%téﬂ?&ﬁhﬁﬂeans ofa
between the sol vent injection point and the extrdct
moaStdrB6id PinfQi Nt so as to mininmize the solvent/feed
ratio. e first constituent in the extract may be
par axyl ene while the second constituents of the feed
méyiiusement fof thisesey eonsentration salverof tlf secpied eastituent in the extract is
concentration val ue i s advantageously obtai ned by
prefierally aohiewed twomaxinvizeatht eamgity 0f Zer sepArjios tnig mtithirf thetveorking
set concentration value of the second constituent in
stabiigy Bmofts af$aid snit.pr ef erabl y achi eved to nmaxi m ze the
capacity of the separation unit within the working

According to a second aspect of the invention, there is provided a method of optimizing
operation of a unit intended for separation of the constituents of a feed, comprising a
separation loop consisting of the interconnection of a series of beds containing a solid
adsorbent material forming several zones delimited by feed and solvent injection points
and extraction points for discharge, out of the loop, of an extract containing a first
constituent of the feed, and of a raffinate, injection points and extraction points switching
means allowing to simulate countercurrent displacement of the be&s and means for
. measuring operating variables, comprising using a control algorithm for bringing the
separation unit to a working point where the purity of the first constituent in the extract and -
-the yield of the separation unit as regards production of this first constituent are brought to

specified values, characterized in that the set value of concentration, in the extract, of a




stability limts of said unit. According to a second
aspect of the invention, there is provided a R8tHebmanf2007
optim zing operation of a unit intended for
separation of the constituefds of a feed, conprising a
separation | oop consisting of the interconnection of a
series of beds containing a solid adsorbent materi al
seéo il %ﬁ@iu&ﬁé’ &F tﬁ!e feldN§ gdﬁg'éeﬁ rsQ) ta??o Qt}falfn %@Qgioggf\fﬁgléa acity of
|nJect|on poi nt s extraction points for disc ré%,
t fifiSt
QisharRior 1R, RPe 91)?%21&%&&“@@% BOBAI  on
p0| [ [ t n
Po driPortaebiseh vafle Pl 86 it S8 po IR PR ucr hhaoty
an Iy uring operatlng vari abl es,
rm%%QbaﬁgﬁingéﬁwgﬁgscontroI algorithm for bringing the
- separation unit to a working point where the purity of
the first constituent in the extract and the yield of
the separation unit as regards production of this
first constit BRIEF BBESARTPUYNY GROTHE MGURESd val ues,
characterized in that the set value of concentration,
| Dthdrefestatasanid, advhntaged SofFbbridethyd 206d¢din@ao SBE ivdntion will be
constituent of the feed, is adjusted so as to obtain

clefB o Z@Hin@mhefdegdai@tlsﬁp@ﬁa&yr of an teh®oGRRAL @le@byURRY of non
within the operating stability limts of said

linfRARE StdniPle, With refefdiRe S the GOAGRPHNY R Pfvinad WhRereind t he
extract, of the second constituent preferably ranges

- F%ﬁéf\@ QAbPurPRIANG R ;B%pﬁ}%u%%ﬁﬁkﬂﬂ fobk Edned Hhvilih ﬁégi%aﬁated

her features and advantages of the nethod according
ln_}é&lohhﬁldl RS drOPbiMh | IFiffes 85,88 rdspQRVESARLRARL Reriation of the
description hereafter of an enbodi ment gi'ven by way o?
non limtative exanple, with reference to the
acconmpanyi ng drawi ngs wherein: - Figure 1
di agrammatically shows a separation unit with four
zones having intercal ated
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injection and extraction points,- Figures 2a, 2Db
respectively show the variatjon of the ------- 28 Februapg2007
February 2007 10 sol vent ratd o (S/'F) and of the mean
recyle flowrate (MR).as a function of Pxaone i and
Ebet,t, and Figure 3 shows the concentration profiles

(,.C% ot x al on he s r Ioo at .1 he
sJpert el WQFW%O ARITRe oW e@ﬁ# of Piiie 1 and
constant purity and yield. 5 DETAILED DESCRI PTI ON The

Ehet.hotdaccording to the invention allows to optinize
operati on of a xylenes separation unit in hybrid node

ﬁg}ﬁer %%ﬂ r\iﬁ ﬂJé; e@gcwﬁa?hn l%iooqli%sh&o/gf é fﬁ%ﬁi 'tl\ﬂgx taﬂ‘ﬁg the separation

af or ement.i oned tent, EP- 875, 268, a_workin oi nt .
logRF theOREITUEN WP ERPinta 7 |8@§e@ﬁé§/§b@éwwﬁ%3wﬁm‘ﬁ pighd.
the quality and the production of 10 the product, ie.

the purity of the paraxylene in the extract and the
paraxyl ene yield deETAHERBIHACRIBIEONr ought to

specified values. Optim zation is conducted using the
control algorithmdescribed therein. In order to
offtieninethod pecaxdingrtp thé iventiven hlioves fooeptintine operatiemof a xylenes
control variables (the four ratios of each zone) and

sephrafién UM iR hiBid aRdkrwith far vondsatse bréuphe Byoagpdying the control
determ ned, we act 15 upon: the ethyl benzene

profas Gidhal 'tH%rby _]é?:é Bhﬁ]e%rﬁlggﬁtlong@ patgnt EB8t5 068 168 working point

advant ageousl etermned using th measur | ng nmeans

o P el il i AR o

h n n n n I n
the zone contained between sol vent %FZC“ Otﬂe paraxylene yield

theprodist, igr e pysity, ofths deeaxylenpiie ﬁh"cﬁ?ﬁtr
defined above, are brought to specified values.

Optimization is conducted using the control algorithm described therein. In order to
optimize operation, since we have four independent control variables (the four ratios of
each zone) and since two other confrolled variables have to be determined, we act

upon :

- the ethylbenzene concentration in the extract, Ebexct, that can be advantageously

determined using the measuring means used for measuring the purity, and

- the paraxylene concentration at a given point of zone ZI (defined as the zone
confained between solvent injection and extract draw-off), PXyone1, Which can' be

determined by measuring the paraxylene concentration at a given point of zone Z1.

The ethylbenzene concentration in the extract allows to characterize the position of

the ethylbenzene profile in zone Z2. The paraxylene concentration at a given point of -




10

15

20

20 determ ned by neasuring the paraxyl ene

concentration at a given point of zone Zl . Thel8 February 2007
et hyl benzene concentration ild the extract allows to
characterize the position of the ethyl benzene profile

in zone Z2. The paraxylene concentration at a given

RBrEk & dethaniped Kb gotind B ow | AbpdRe FbfiChe! Sivent

solvent. injection point. The I ast tvvo control |l ed

injogtipmpoia are used to maxinize or to ninimze a

functional defined as a function of a priori set

production objectives (econom c cost for exanple) 5

1 GFhetlhsit swo wpsirolledsepiables atsrmsedia masimine gt fo mFHmiseARynetional
1. Mnimzation of the solvent ratio defined as the

défatell @s hEweERR dffaeprionl st ?t'odfubﬁbh objedtives (etohtraict @stifof legample)
rate. 2. Maxim zation of the feed flow rate. 3.

t&c‘%{gjng Jow rate defined as
W%%rsaﬂéﬁg%mntém SR acllfwere ooiwim 1=1 ‘
Nbzone represents the nurrber of zones of the unit

Ntie dyfinimizatipn ef it solvdnt ratiot defined apthe ratio detweendhe solvent flow
represents the nunmber of columms in each zone Q

mfeeéﬁaeﬁeeﬂawﬂbh;q—a{ei quid flow rate in each zone. 15 Only
p0|nts and are going to be dealt with in the

2
floRgsause optimzation of point
3 S eqwl%gil ent to ﬁa(t) of point 2.

3. Minimization of the mean recycle flow rate defined as follows :

! 5%, 0, wh
Qo = . O, , where
melwnn i=l

Nbzone represents the number of zones of the unit
Nbeoumn T€presents the total number of columns
1; represents the number of columns in each zone

Q; represents the liquid flow rate in each zone.

Only points 1 and 2 are going to be dealt with in the description hereafter, because

optimization of point 3 is equivalent to that of point 2.

Points 2 and 3 are optimized together because they are comnected by the

homogeneity of the system of equations relating the ratios and the operating variables.

Any flow rate increase can be compensated by an equivalent increase in the other flow

rates and a decrease in the same proportion of the valve switching period.. Maximization

~of the feed flow rate can therefore be directly associated with minimization of the.

" recycle flow rate in the sense where the lower the recycle flow rate, the greater the -
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Points 2 and 3 are optim zed together because theg are
connected by the honpgenei tﬁ of the system of28 February 2007
equations relating the rati os~ and the operating
variables. Any flow rate increase can be conpensated

by an equivalent increase in the other flow 20 rates

and. decrease in the sane proportion of the valve .. . .
maggin Jay giroseingde frad flow Aate Jﬁeseofld he GP%%@I?WOGW%PBJM n
can therefore be directly associated with mnimzation |
peiicticchby hydroglpnamics suely ag dor exanirde,stha decrogseria theaxipbdispersion

the recycle flowrate, the greater the 28 February
vt vari¢2quadrzgically evithithe vedadiynd thd fuifl de cthef dutsider patresity.
These "ideal" considerations are limted in practice
by hydrodynam cs such as, for exanple, the increase in
t hRoiaX1 Adlated foPBe Skeds cHRLAPLIVR DT Slvéiii 3fioaé dilldtionvobhis high.
the velocity of the fluid in the outside porosity.
Op tién (o tfl{: %éPMﬁéﬂ‘ﬁniEXﬁ S ﬁ%ﬁ&s gi‘g%h@é“ 1%ndSB) ¥E4btained by
ose distilTation cost °is high. timzation of
.the separation.ynit, in.the s e of points | and 2,
JW¢§mﬁﬁ@§PﬁgﬂﬁgﬁfﬂFd&ﬁ%ﬁ% nef A&t of the outputs
Pxnei and Eba. Sinulation results W show with the
simul ati-on that these optim zation objectives are not
iﬁﬁ&@gﬁﬁﬁﬁﬁﬂﬂénd that there is an absolute m ni num for
the solvent ratio depending both on Pxzonei 10 and
EbGre sHw WitH d:;hé Smupit es%%ﬁﬂiﬂ‘ﬁﬁh%%eﬁﬁﬁéé'a}énotﬁﬂdﬁpendeﬂ
we recomend operation under optinumconditions (to
r apt ee, uni tabilit owever, al | ow t '
oo B BB ettt S 45 S Y b ipf Bl B P
results obtained with sinulation are sunmari zed in,the .
Bbriaec.oWe il spe, with the expesimentst eesults, tg'ﬁeW‘?/ Kepwmeg| opgration
the solvent ratio (S/F) and of the nean recycle 15 .
uiidepwptimtin esnditidfrisréal gadrontes uni stabilitpk howavestallowing, tn qbtain a
of Pxyeuei (abscissa) for a given
significant solvent ratio and capacity gain.

The results obtained with simulation are summarized in the graphs of Fig.2.

The curves represent the variation of the solvent ratio (S/F) and of the mean recycle
flow rate as defined above, as a funct_ion of the value of PxXone1 (abscissa) for a given

Ebexmc value, at constant purity, constant yield and constant feed flow rate.

The variations of (S/F) are strictly concave both in relation to Pxgoner (obvious from
the curves) and t0 Ebexgau since the curve (Ebeyne = 1.5 %) is above curves (Ebextract =
0.5 %) and (Ebexiact = 0.9 %) and below curve (Ebextmet = 0.35 %). There is therefore an

absolute mlmmum for (S/F) whose value is not represented in these curves.

 The variation of the mean recycle flow rate (MR) in relation t0 PZoner 21d Ebextract-

s strictljr inéré‘asing mondtonous._ The value of the meah‘recycle flow ratg: MR) - -




Eba val ue, at constant purity, constant yield and

constant feed flow rate. The_yariations of (S/28)Fehpuary2007
strictly concave both in rel é%/i on to Pxwnei (obvious

from the curves) and to Eba since the curve (Ebexnna

= 1.5 % is above curves (Eba = 0.5 % and (EbeXaea =

.9 0 nd.bel ow curve b = 0.35,9 There d .
Biesch PR Eom SR ahd e e Pt jof Figpen increases, all
- value is not represented in these curves. The
- thee %Ftﬁpé‘ﬂﬁ%%lopﬁge%ﬁﬁnmycl e flowrate (M) in
relation to Pxirmei and EbbXVna is strictly increasing
" nonot onous The val ue of the nean recycle flowrate,
( MBhe resulfs presented above show-thatgirmetaecusyoptigdzationdf poinis 1 and 2
decreases when Ebe a increases and increases when the
(i@ Imiaingifzat o T8F and eiashaRatiornbf the fed flokshmite) is not possible. There
speci fications being constant. The results presented

5 iPAPYSoRAOWIdiRR fir TB/H) ARReN Jo&Pidt CbEapbAd tPtheDRsEibR dhinimum

and 2 (i.e. mnimzation of S/F and maxi m zati on of

B 9 BF Sl 0 Bk Pt PRI (G not - cor  espond

to the possible mnimum likely to be reached by the

n rec e flowrate. Experinental results The
%@m&gﬁ%ults obtained in the pilot unit
confirmthe tendencies shown by the simulation. 10 In
t hfh@é?@ﬁln@ntﬁﬁfeﬁﬁfst SHtain8 inVihé BRot&inktQehfifth thXtep@eicidsShown by
presented because the influence of Ebextraa on the

ﬂ{ér})gﬁuﬁﬁ&{ati on is clearly nore evident and therefore
requires  no specific experinments. Conparison of the

follow ng 2 stationary points :
10 In the example hereafier, only the effect of Px,pe is presented because the

influence of Ebeyret o1 the unit operation is clearly more evident and therefore requires

no specific experiments.

Comparison of the following 2 stationary points :

Stationary point No.1

Stationary point No.2

Purity =95 %
Yield=96 %
Ebextrac: = 0.06 %
PXyone1 =4 %
Qged = 68 ce/min
Qrecycte = 379 cc/min
SF=1.15

Purity = 95 %
Yield =96 %
Ebextract = 0.06 %
Pxionet = 1.8 %
Qteea = 78 cc/min
Queoyete = 379 cofmin.
SF=1.1

shows that, for the same purity and yield specifications, it is possible to pass 10 cc/min
15  feed more, to obtain a slightly lower solvent ratio and to keep the same recycle flow rate

" - by changing only the set value of PXaoner.
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Stationary point No.1 Stationary point No.2 Purity =

95 % Purity = 95 % Yield = gg % Yield = 96 %Xedebmany 2007
= 0.06 % EUba = 0.06 % PxZnel=4% axMN=1.8% .d =

68 cc/mMmm QF~d = 78 cc/mn Qeyeu = 379 cc/mn

(recycle = 379 cc/mn S/F = 1.15 S/F = 1.1 shows that,
for,the sa ity.and yield spe¢ifications, it is,
po&éf cggr?g%ﬁggée‘l%m@@ﬁ?ﬁ%%’?%‘gd nore, to obtain a
slightly I ower solvent ratio and to keep the sane

I egy ider fol @padd @e Mel’éﬁﬁg}ﬂiuﬂﬁn' Bin¥s (i theSs@hsevat! the ndfiimization
Pxxnel 28 Fetg uary 2007 4 Cha?act eeril?sti cs of the '

ogf(?@‘ Hbiﬁﬂl.%&‘taﬁoﬁ)@i)gis{i}ﬁgla{i 0, O%d &Fack %ncﬁggl?flﬁféﬁegraph all of the

ent optinmumypornts (1I'n the sense

m nimzatio S E bt ai n above..by, simul at L op. . -
cfistelfe wyitiend s i e Bh tertepisfrigh 103 Bt b Bgnifcant
concentration profiles C along the colums of the
valupehlheamt| cop for three significant 5 val ues of

Eli.,,,. The vertical |lines of the graph of Fig.3
respectively represent, fromleft to right extract ]

di Zhe wérticaldines o¥ehe, gaph of iFig.3 cesportivebi reprogents figm left to right :
raffinate drawof f point VRM The profiles go down
exlen diaheoffpaint Veg et dinjdctibh peintl ¥e aadedBoatClimseoff@oint Vrar. -
extract draw off point Vex, the various profiles are

qui te distinct because the proportions 10 between the

| P‘Prﬁ] pldffRss 40 dbRR vohehn' e tmda decPdkd praHlé idebredses] ORSe a0 @xtract
0 em

draw-off point Vex, the various profiles are quite distinet because the proportions
between the impurities in the extract vary substantially since one of them

(ethylbenzene) is the parameter characterizing these simulations. In zone Z3, contained

between feed injection Vi and raffinate draw-off Vgar, the profiles of the various

 simulations are rather “close”. Their shape clearly characterizes the optimum operating

modes of this separation unit, ie. raffinate extraction is always at the base of the

‘paraxylene profile in zone Z3. 'I'he differences obtained for the paraxylene

~ concentration value at the level of the raffinate draw-off can be explained by a constant

yield value for all the simulations. The small variations of the Px concentration value
compensate for the variations of the raffinate flow rate value specific to each

simulation.

Separation unit optimization and operation

After examining the results obtained by simulation, completed by the experimental
results, we can set out the féllowing rules for optimum operation of the separation unit

in hybrid mode in the sense of minimization of ratio (S/F) and of maximization of the
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| gugﬁ;e{h?éedrﬂﬁl;

(et hyl benzene) is the paranmeter characterizing these
simul ations. In zone Z3, contained between f ebruary 2007
injection VF and raffinate dbaw of f VR', the profiles
of the various sinulations are rather "close". Their

- shape clearly characterizes the optinmm operating

nodes of this sep tion.upnit, i.e. raf.finate ..
CHPREIRCH GHIYSEmEt, 4y e SEPIHHOM JOU thhd BaleRiIe REpoess 2

profile in zone Z3. The differences obtained for the .. .
‘mexinan | aasaint ©F feeh tApnlicavion A iisaeptimgation, gralegy is,gossible in

raffinate draw off can be expl ained by a constant X
paitided onlyl bye nfeans af b domérob ialgolrithi osh ag;hfor sxainple, the algorithm

vari ations of the Px concentration value conpensate
pleSéntéd i thahfordnhetiSnedl patdie EPasF1, At e flow rate val ue

specific to each sinulation. 20 Separation unit

opti m zati on and operation After exanmining the results

O%ﬁ.}c‘ﬁﬁﬂ RiecddTBt & vAles ?QZ'J,EL SAEHLOY. BNOWS ¥P BRI N ERY Sdparation
-results th ol |

we can set out e owm ng rules for

opt i mum operation of t tat i [ [ ' -
wip e REBnaE B stk ofoBRe Plratidhy UF G/, K Ve ppeity and
.Of maxi m zation of the 28 February 2007 15 capacity,
yiglde, adj ustment of the separation unit so that it can
potentially process a nmaxi num anount of feed.
Application of this optimzation strategy is possible
i ré)orpicbning dhat owé Jnow, theguryeys isericd] o) Ryo simulahiany, dhat the
as, for exanple, the algorithm presented in the
cuabesr @amibviysnedctlyatonnaveSEig 2] afd that Sby) waliyigoRisone1, We can move
sel ection of set values Pxunel and Eba allows to reach

albhle s8@PBMRtd, Od Blnise WTeihdt éoRbtrdiRts MPosédIoh Net valns FiRfx to
mmnimzation of (S/F) for a given purity and vyield.

gitﬁf,aﬁgoﬁg@ J@E%&ﬁy SAROb DEntSdihy BYP staBiify, A0ve@Y simple

)

sInmula

‘simplex fype monovariable optimizer, well-known to specialists, can be used for

iterative automatic online search for the optimum set value of PXzonei. Sucl_l an optimizer
is practical because it can work without having fo calculate numerical gradients. The
advantage is that it limits the number of evaluations of the cost function which, in the
case of the present method, correspond to as many working Iioints of the separation unit

potentially outside the optimum working point.

‘Within the context of this application, optimization will be achieved with generation
of triangles in the plane, each vertex of the triangle being a potential solution. At each
stage of the search for the optimum, a new point, in the curren triangle, or close thereto,

will be produced. The value of the function at the new point is compared with the values

of the function at the vertices of the simplex, and usually one of the vertices is replaced

. . by the new point, thus giving a new simplex and a better estimation of the cost ﬁmcti_dn,- _
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curves are always strictly concave (Fig.2) and that,

by varying Px,ogej, we can nfve 10 al ong suc#3disPtasy 2007 .
and because of the constraints inposed on set val ue

Ebeot to guarantee maxi m zation of the capacity while

uaranteeing unit _stability, a very sipple  sinplex
T%ngﬁwm%t@bmﬂ@m ﬁi@m@%lr,'of\,@p |s'm%/‘<[ﬂ npggaller thih fhe tolerance

speci alists, can be used for iterative automatic
selsttedie search for the optimum set val ue of Pxzonei.-
Such an optim zer is practical because it can work
W t hout having to cal cul ate nunerical gradients. The

15 e petibsof favalié Ebjgi, tlowh® guardotee npfximization of the unit
eval uati ons of the cost function which, in the case

'c%aé P,%&?ﬁli%ﬂéfo‘i!ﬁ CRiRsRONd to as many working
INnts O

the separation unit potentially outside the
opti mum wor ki ng point. Wthin the context of thjs

1afihk ioptitiuan yalop of this a¢i walugichinob de getnhed decayse,hin this case, the

generation of triangles in the plane, each vertex of .
opbtatibg bgions Rekhal By Geteittdrahotsswdbis. ilm fact,At vezp slight Zgcrease in
stage of the search for the optinum a new point, in

tﬁeﬁ%@&g@ HSaib %‘%F%éﬁe%} Pbreadi B Smb iRt o€ byTbehtene Becumulated in the

pro e the function at the new point

e BBl A A s o

.vertices is. replace by the new point, .thus gi Vi
ineesuse P oS BDEEroTe 48 IO el el 8 dBerease
function. 16 28 February 2007 This stage is repeated

dymemics.t he di anmeter of the sinplex is smaller than the
tol erance selected: Judicious selection of set val ue

Eb," al.l ows to gu ee maxim zatjon.of bt :
2c A OPPOLISt HEE A% Rl SR EALLg o gt Boigeigo with he
The opti num val ue of this set val ue cannot be reached

vidue songht fareptimizng6E), wipeh is salleli i ng condi ti ons

reached by the unit are not stable. In fact, a very

slight decrease in the recycle flow rate generates an .
i N€orxidering therbwm comnents apb s iizis meeforablertol fayasy the, sepgeation unit

stability and to select, in this context, a set value Ebexract guaranteeing maximization of
the capacity, without trying to reach the possible optimum. In this configuration,

optimization of (S/F) amounts to the optimization described above.

Considering the experimental and simulation results, the value selected for Ebexuact

directly depends on the performance of the control system of the separation unit and on

~ the purity value selected.

The steepness of the profile (all the profiles of the various simulations are similar)

in zone Z3 and the specific position of the extraction point for raffinate Raf at the base

of this front show a high sensitivity of the yield value to small flow rgte variations or to




col um, which nakes the separation unit difficult to
operate because the dynami cslbf increase of t4iefcbruary 2007
anmount of ethyl benzene in the extract is nmuch faster

than the decrease 10 dynamics. 2. The optinum set

valye for Eb in terns of capacity, does. .not .coi NCi.de. . ..
2y pther ftursnceR cciime  SRBpn Hibe AGoIpaR of e, oG 1bis high
snal l er. Considering the two conments above, if _Jis
yisidseasitiity shows thetuneration of 8 yait at toeptimm poiy iglifficply manually.
and to select, in this context, a set val ue EDbO,
guar ant eei ng maxi m zation of 15 the capacity, w thout
trying to reach the possible optimum In this
configuration, optimzation of (S/F) anobunts to the

. optim zation described above. Considering the

experinmental and sinulation results, the val ue

selected for Eba directly depends on the performance

of the control system of the separation unit and on

the purity val ue selected. 20 The steepness of the
profile (all the profiles of the various sinulations

are simlar) in zone Z3 and the specific position of

the extraction point for raffinate Raf at the base of
this front show a high sensitivity of the yield val ue

to small. flowrate variations or to 17 28 February

2007 any other disturbances generating a variation in
the position of the profile. This high vyield

sensitivity shows that operation of a unit at its

optimum point is difficult manually. 28 February 2007

18 CLAIM5S 1) A nethod of optim zing operati-on of a

unit intended for separation of the constituents of a
feed, conprising a separation |oop consisting of the

I nt erconnection of '




a series of beds containing a solid adsorbent nateri al
form ng several zones delinited by feed and < Kebmtary 2007
i njection points and extraction points for discharge,
out of the |loop, of an exti&ct containing a first
constituent of the feed, and of a raffinate, injection
points and extraction points sw tching neans all ow ng
‘to sinulate countercurrengy dipgRl acenent of the beds
and nmeans for neasuring operating variabl es,
conprising using a control algorithmfor bringing the
separation unit to a working point where the purity of
t He Ajmsthod cfneptinpigiagt operationeofe st yrak intendgd the sypaspttpnopf the
the separation unit as regards production of this

copjtiteent ong fdetd ueomprising bsepergkion lappsypasistingef the fntersonnection of
characterized in that, for a given value of

-2 ssoiag ehbedstdootaining atsobd estsarbatt masérial foewiog deworistoneudelimited
of the feed, the set value of the concentration of

bytfhed fnd s venb ng¢dtipu @oints andagijtrasti@dpoinis fad diychargeaowarfehe loop,
| ocated between the solvent injection point and the

of en ex@att centhinagy 4 Hinst pwistitiestoofake feed andiafiazeffinhe, injection points
solvent/feed ratio. 2) A nethod as clained in claim1,

and katratioa rporedswirchidpadesn iatlo@01pae Bimdhie @bumalcugentslisplacement
adj usted so as to maxi m ze the capacity of the

of SkpBEdat drNmedtist fowintdakutidghepeppiigaddriafles,Séodirlsidgyudingh tcdntrol
of said unit. 3) A nethod of optimzing operation of a

algopitim ifeitleigat thekepafibioh ahit @ a Working po@OWEére tikkepiriy of (1R first
feed, conprising a separation |oop consisting of the

cohdMin@ine A BRCEItAB: Ad the v8&@d I8 ShdtephREidon GANRARI BEd8s Broduction of
solid adsorbent material form ng several zones

thifl €rit"ddnStuedtYaré %F‘di‘lfgﬁﬂﬁ‘) §RbifRA tvaludk eGfalRRrROY T ®af¥er 2 given

extraction points for discharge, out of 28 February

vaRBQf conEnirifor, 30 bhe Shrad of 555&%}1{1 c%ﬁ&% LR ioROheBfebd AL set value
an 0

constituent of the feed’ a raffinate,

of IatFé[ SohdeRRaie BF %I'[lﬁgtﬁgSt bh&RELAN a%ﬂis@dsmﬁﬁﬂatllgrhf-nng Z0h&15cated

ow ng to sinmu

between the solvent injection point and the extract extraction point so as to minimize the

solvent/feed ratio.

2} A method as claimed in claim 1, characterized in that said concentration value is
adjusted so as to maximize the capacity of the separation unit within the operating

stability limits of said unit.

3) A method of optimizing operation of a unit intended for separation of the
~constituents of a feed, comprising a separation loop consisting of the interconnection of
a series of beds containing a solid adsorbent material forming several zones delimited

by feed and solvent injection points and extraction points for discharge, out of




countercurrent displacenent of the beds and neans for
nmeasuring operating variables, conprising usifgtidruary2007
control algorithmfor bringing the separation unit to

a working point where the pglrity of the first

constituent in the extract and the yield of the
separation unit as regards production of this first

" th€ 6, | FURNExtAEE cHi AR tfﬁstsaﬁgﬂltﬁlbrﬁdofvﬁle Ue&d, and of a raffinate,
characterized in that the set val ue of concéntration,

injeBtidep ANk’ 8kd - eﬁfacﬁor?e?&ﬁ% s@ﬁt@ﬁﬁgt Wedahs %llJtvﬂggf ‘r:‘oedmmulate

Is adjusted so as to obtain maxim Zation o

coﬁﬁt@ﬁ:‘&k&ﬂt &Eplﬁ&ﬁlemﬁc’ SP & dédQ Ang %Jané“f&rr}h&sﬁﬁ% 8&&5@1&%@%i ables,

stability I'lmts of said separation unit

coﬁﬁm@ing'lﬂﬁg 'anﬁl)laélgaﬂthﬂlr fof brlﬁélﬁégﬁshsg?éréﬁ% helde fRo agdpomt

| ue~of concentration | means o

'wﬁ@m\ﬁ@hﬂ%ﬁh@ ﬁggt m)&s? en? I}@a%&?g ndhe nge mﬁwis@parauon umit

cl al aracteri ze { sai

dj d th
o< RRGER, Pk3hnl 35" 85, % % ROl b¢ “whlnio HRocip hevaluesa
| h t
gl 6 RESHLO4, 34 . o ORRPELRL e AR con
COIIS%I%I?GH? Wf t}%afega( ylls % J%staecrll C:iso eats I}‘X ogt%ﬂlz %g%méa%% tti'le cap}étcny of the

separation unit within the operating stability limits of said separation unit.

4) A method as claimed in claim 1 or 2, characterized in that said set value of

concentration is adjusted by means of a monovariable optimizer.

5) A method as claimed in claim 3, characterized in that said set value of

concentration in the extract is adjusted in the range between 0.02% and 2%.

6) A method as claimed in any one of the previous claims, characterized in that the
first constituent and the second constituent of the feed are paraxylene and ethylbenzene

respectively.




