Xhe invention concerns. a process for segar ating para-xylene froma m xt ur e
of C[err] aromati c isofrers containing p ra xyI ene, with inproved

'prodt]ct ivity and reduced operating costs. is applicable to the
preparation of very high purity para-xyl ene for the 5 synt hesi s of
terephthalic-acid, an-internediate’in the nylog manufacturing industry. The
prior art is descrl bed in French patent -application FR-A-2 089 639. - Uni t ed
States patent US-A-5 401 476, which is hereby incorporated by reference
déscribes a conbination of separation by sinulated.counter-current
adsorption and ciThstimentiamtomermsa prooes fer upgmmgpanayxxmleafromhmm a nore
10 economical manner than in a single step. The basic principles of thkat
conbi nati on ofICGy aronfatit |isossers [containiigh para- xpkéne; evithrimproyed pdoduetivitypandn step
is controlled in a different way to that for the direct production of high
purity parareducedoperating tosexd fl ow rate is such that the flowrates jn zone
2 and zone 3 (feed flowrate = flowrate in zone 2 - 15 flowrate in
zone 3) cannot siltnis applieahls ky the prkparation ofxtery highcpurityiparargylener for the -
para-xyl ene and a raffinate which is free of para-xylene. The feed flow
rate (ans t lsysthedieoftereghthulicadid,)ani intermedietesdn theyyloremanufacuringindnstvy.r at e i-n
zone 2. It is thus inpossible to obtain pure para-xylene (+ than 98% . -
Further, the sol vBhwetpridrawis deseribed inl Erenchephtient dpplication ERpAe2 089630." hi gh
purity” systemin particular by 20 increasing the flowrate in.zone 4 -
above a t hr eshol dJnitefhStatescpaterscUSrA 1S 401476, vivhigh d$ dherdby incerporatesh by n
operating costs linked to the use of |ess solvent is.to the detriment of
purity. [er mpfetencendescribest al ¢ombination of spparation sbyusimulates sowntancHSentt o 98%
of .para-xyl ene, nore advantageously 85%to 95% of_ para-xylene, is treated
to re-use pradsorption ande gtystallizgtion ytot prodneerhigh pudity tparassyiese dh a more
crystallization schemes in two principal steps. A crystallization

t enper atl@r e ekpReAicRmpRnst thanlin ¢ singls step; Ghebasicrinciples of shatcombingtion not t o

consune frigories at a |low heat level. In the nost favourable cases,
are as follows:

e The simulated moving bed separation step is controlled in a different way to that
for the direct producﬁen of high purity para-xylene. The feed flow rate is sech
that the flow rates in zone 2 and zone 3 (feed flow rate = flow rate in zone 2 -

15 flow rate in zone 3) cannot simuitaneously produce an extract containing pure
para-xylene and a raffinate which is free of para-xylene. The feed flow rate (and
thus the productivity) is increased by reducing the flow rate in zone 2. It is thus
impossible to obtain pure para-xylene (+ than 98%). Further, the solvent flow
rate is also reduced with respect to a “high purity” system in- particular by

20 increasing the flow rate in zone 4 above a threshold. The increase in
productivity and the reduction in operating costs linked to ‘the use of less
solvent is to the detriment of purity.

e In the crystallization step, a mixture containing 75% to 98% of para-xylene,
more advantageously 85% to 95% of para-xylene, is treated to re-use pre-

25 existing crystallisers in .L}nits based on crystallization schemes in two principal
steps. A crystallization‘temperature which is preferably -15°C to +15°C is used

so as not to consume frigories at a low heat level. In the most favourable cases,



2 ‘there is ‘an additional synergy in usi ng t he sane solvent as the desorbent
in the .adsorption step and as a rinsing Solvent for the crystals in the
crystal lLization step, which is different to the case for direct productlon

. of high purity para- xylene alone. However, when the feed adsorption step

~-~;is carried out on the 5 adsorbent with a high desorbent to feéd rafio,= -
-for exanple over 1.3, very high purity of the désired product is obtained
in general over 95% The higher the purity of the product, the nore it can
_fluctuate It is thus easy tod magine that when the purification step by
crystal | i zat i otherevisi amhadslitional syhecgy imvasingodiseme; solvent as the desotbentginithe o |
- feed of set purity which does not fluctuate, the 10 eratlon of the-_,'
crystal i ser i adstirption Btep. andSasna Jining @Mnaé@rctheb@yst@heml}gé .
zeolites exchanged with cations fromgroup | A and/or group, IA or a B
combi nati on of stepe whichwistdifferentota the case fandirect produgtion, of high puriy pasar e (1%
to 599 for the separation of para- xylene in a sinulated myving bed :
(presuned to beaylengalose: | Howeveri mhentshe feed afsomtipnistep is,parvied puppon thy, - - -
purlty par a- xyl ene). The desorbents used are, for exarrple t ol ueng, or ...
par-a- di et Byl beradsorbensrwigh athigh desorbent to feed ratio xfon exap °a°‘1?¥>1t3b|r"éf)bhlg¥1hese.-
constituents with a paraffinic cut. Adding water, in patticulay, to K BaX.
and BaX zeol i t@!i‘nt)b@‘ipwgsi"MP rogugteis pbigined, in generaliqyst 39 %rehie higher the
par a- xyl ene- et hyl benzene and ra-xyl ene-nmet a- xyl ene sel ectivitjes
US- A4 778 946 @usiky phihe Rrﬁéu%s&ednom\tt ﬁ@bﬂ\ﬂ%ﬂt&ory% B tﬁ%sasx;}%l@a&’e%ﬁéﬁt water
and up to 4% of either nmethanol or ammonia for the separafion of -
et hyl benzene arwheneths- Rynification stan by crystallizationg which é’é“cﬂm‘%&eao‘!&fl %%% so as
“not-only to maxinise the ethyl benzene-net a- xyl ene sel ectivity but also to
obtain a desor FUFEY. &l Al %‘grf@f dcfeed (9fy sat PUrtty (Which @5 te.othe  The
desorbent/feed 25 ratlo used js 2/ Thi s docunent speC|f|es that a .
desor bent!Owhi cPPEERtOBOF dhe enispalliserds di BEBedcloes not aI | ow good separation and

Gesorbent 11t e AR fesgribey the use oF R or°Y ZaSHE® el allpe W 1 '

cations from group IA andfor group A (or a combination of the 2) with a’~ -

controlled amount of water in the zeolite (1% to 5%) for the separation of para—
xylene in a simulated moving bed (presumed to be high purity in the absence of any

1S mention of low purity. pa:a—xylenq). The desorbents used are, for example,
toluene, or para—diethylbenzené or diethylbenzenes as a mixture or a mixture of
these constituents with a paraffinic cut. Adding water, in particular to K BaX and
BaX zeolites, brings about a very significant improvement of para-xylene-
ethylbenzene and para-xylene-meta-xylene selectxvmes

20 US-A-4 778 946 describes the use of KY zeolite containing up to 10% of ..
water and up to 4% of either methanol or ammonia for the separation of

_ ethylbenzene and meta-xylene from feeds which are free of para-xylene so as not

only to maximise the ethylbenzene-meta-xylene selectivity but also to obtain a
desorbent-ethylbenzene selectivity as close as possible to 1. The desorbent/feed

25  ratio used is 2/1. This document specifies that a desorbent which is too strongly

v

adsorbed does not allow good separation and a desorbent which is too weakly

adsorbed causes too excessive a’demand for desorbent. It recommends that the



3* et hyl benzene- net a- xyl'ene sel ectivity should be at least 3.0 and that the
et hyl penzene-desorbent selectivity is inmthe range 1 to 2. US-A-5 401 476
does not suggest operating in the presence of water, as the hydrocarbons
are .anhydrous. 5 US- A-3 734 974 does not suggest the possible -~

_ inportance of.injecting water into a systemwheye high purity para-xyl ene
~1.s not desired and does not recognise the role Which water could play dn

t he para-xyl ene-desorbent selectivity. US-A-4 778 946 teaches that water
can nodify the ethyl benzene-desorbent selectivity only in the case of feeds
whi ch are f rethylenzene-metaytylene. shlectivier should Us- /t3leasd D04 andr thas-thes 778
946 suggests a sinple and practical neans not of controlling the water o
content in tethylbenzene¢-desonbent selectivityfis i the rapged to@at rol the water content™in
t he hydrocarbons in contact with the zeolite. The invention ains to
overcone the di saddSeASatfHst76f dadsenqsrsuggesaroperating en she preseog, oft Watef,iasst ai m
of the invention is to carry out a process for separating high 15 purity
par a- xyl ene thy hydnobarbonsjara ahydrbus.ed novi ng bed adsorption step and a:
crystallization step, where the sinulated noving bed adsorption step .
i ncl udes Soper at i NgSeA-3a734cM4c ddes aot suggess ches possible impertanieeof dnjeetingi nuoys

I njection of water into the streans which supply the adsorption colum(s)..
The second awateninto e systemrwhese high purifyaparanylene is mehdesiredeandadoesxpotene- 20
desorbent selectivity so as to obtain an opti num val ue which can reduce the
desor bent deweoghisetthe relz whichiwater conid playl an the pamarxyléncedesorhent seleptivity.ng

wat er does not increase-the purity at constant yield and productivity nor

i ncrease the yi el USaA-4a778 epches that avetenanduedify the gthythenzeng«lesorbent he
productivity at constant yield and purity, but reduces the desorbent demand
at constant Ssleetivily only mdbm@asa/iomge%whmh are freetofi parazgylenes Neither

invention is to optim se the amount of water in the .
10 US-A-3734 974 nor US-A-4 778 946 suggests a simple and practical means not of

controlling the water content in the zeolite but rather of aiming to control the
water content in the hydrocarbons in contact with the zeolite.
The invention axms to overcome the disadvantages of the prior art. M6re
precisely, the first aim of the invéntion is to carry out a process for separating high
15 purity.para-xylene by combining a simulated moving bed adsorption step and a
crystailization step, where the simulated moving bed adsorption step includes
operating at a reduced ratio of solvent to feed due to continuous injection of water
into the streams which supply the adsorption column(s).
The second aim of the invention is to favourably change the para-xylene-
20  desorbent selectivity so as to obtain an optimum value which can reduce the
desorbent demand. The skilled pe'rson'would be surprised that injecting water does
. not increase the purity at constant yield and productivity nor increase the yield at a
fixed purity and productivity, nor increase the productivity at constant yield and
. purity, but reduces the desorbent demand at constant purity and productivity.
25 A third aim of the invention is to optimise the amount of water in the
hydrocarbon effluents as°a function of the nature of the adsorbing zeolite and the

compensating cations and as a function of temperature.



hydrocarbon effluents as a function of the nature of the adsorbing zeolite
and the conpensating cations and as a fuhction of t enper at ure. 4 N

I ntroducing a suitable quantity of water into the adsorption colums by: -
means of the streams entering it, combined with a limted quantity of ..-

~ desorbent with respect to the quantity of feed produces very good results:

. More precisely, the invention concerns a process for separating para-xylene .
5- froma feed conprising a mxture of aromatic Clerr] isomers containing
par a- xyl kne, conprising a step for adsorption and desorption of isoners’in

~ the ni xture in atIdt@ﬂﬁ&inng?sﬁﬁﬂbw”f’Quﬁﬁﬁi Jf Wydier e ehe iatisorptidie coliadis By on and
desorption step delivering, under "suitable conditions, at |east one =

desorbent, amédndCdfl B stfehMb ehteringGif) doinbifdd with! # ligited Quantity asft deaorbetid ch is
depleted in para-xylene, the proCess further 10 conprising at |east one

- step for crywithdspéétte tﬁé1®zfntiﬁ}ﬂéﬂﬁ8d‘pfddﬁb¢§ﬁerjﬁﬁdiﬁi‘dﬂumr a- xylene which -
delivers pure para-xylene, the process being characterized in that a stream

of water is introN:€grdcitely, tHeantERidna0féns 4 Processor Bepatativgdiaed-xyiehe a=

recycling streamfor one flux in the colum, such that the weighted average

of "the wat erfremnd feell coffprising 0 mixtuieh6f Aroamtit @} i¥éYherS coRtainisd para-dene; xy| ene
and in the 15 fraction which is depleted in para-xylepe is in the range 1

to 250 ppm aﬂmﬁ@&@? fori aiséfptionadhdededotption BT isgrners darthe nikmurerid ki on) , -
and in that the ratio S/F of thll‘gﬁflow rateﬁpglf the desorbent to that . of the

feed during lelst afls atghimAnceainihgs @r pédlive] shecadsorption tad deswption Gstép 2.5,
. advant ageously in the range 0.8 to 1.5, and preferably in the range 1 to

1.35. 20  deliveriiv; undeesuiablercondieidns, e leagt dnldesorbertty i fractiers whichrigriéh om -
t he- above conmbination as a function of the nature of the zeolite, its -
conpensat i ngingera-ayleneand aifeactipr whichniy depiveett int para-xyléhe;the pracess fusther
| npl enment ati on of the process, the adsorption and desorption
10 comprising at least one step for crystallizing the fraction which is rich in para-
xylene which delivers pure para-xylene, the process being characterized in that a
stream of water is introduced into the feed and/or the desorbent and/or into a
recycling stream for one flux in the column, such that the weighted average of the
water contents measured in the fraction which is rich in para-xylene and in the
15 fractioh which- is depleted in ‘para-xylene is in the range 1 to 250 ppm,
advantageously in the range 3 to 120 ppm (parts per million), and in that the ratio
- S/F of the flow rate of the desorbent to that of the feed during the adsorption and
desorption sfép is in the range 0.6 to 2.5, advantageously in the range 0.8 to 1.5,
and preferably in the range 1 to 1.35.
20 We have determined the optimum results resulting from the above
combination as a function of the nature of the zeolite, its compensating cations and
.. the operating temperature.
Thus in a first implementation of the process, the adsorption and desorption
step is carried out at a temperature of 140°C to 160°C with a Y zeolite exchanged

25  with barium and potassium, the weighted average of the water contents is in the
*

range 3 to 6 ppm and the S/F ratio is in the range 1.15 to 1.35.



step: i's carried out at-a tenperature of 140[err]C to 160[err]C with ay
,zeollte exchanged 25 "with barium and fotassium the wei ghted average of
the water contents is in the range 3 to 6 ppmand the S/F ratio is in _t'___h;e_;_-
- range 1.15 to 1.35. 5 In a second inplementation of the process, the
~adsorption and desorption step is carried out at a tenperature of 165[err]C

" to 185[err]Cwith a Y zeolite exchanged w th barium and potassium the-:

wei ghted average of the water contents is in the range 6 to 12 ppm and the
S/Fratiois inthe range 1.10 to 1.35. 5 In athird |rrplerrentat|_on

of the process, ftha ﬁ@ﬁﬂd%bﬁﬁeﬁ&ﬁoﬂ%%‘@ﬁ@ﬁt deBsss tiePadserptionrand tioh a = .
tenperature of 140[err]C to 160[err]Cwith an X zeolite exchanged w th=_

barium the gy @Ei@ﬂd%\i@ﬁﬁﬂ&xﬂﬁeﬁtﬁ& ¥B165°CaeN8SPC swithsa Ymeohteeexcnmged% ‘to--
70 ppmand the S/F ratiois in the range 1 to 1.25. In a fourth

i npl ement at ivgith Barivrh Qnd PR n},tthl@mig%wdoiv epdedditithd apdtémédnents & insthep is.
carried out at a terrperature of 165[err]C to 185[err]C with an X zeolite

exchanged Wighkbedifd L2ppinlad'ie SIH Qo 3R the farige 1t 10toVIR8%r contents is in. the
range 60 to 1 ppm preferably in the range 90 to 110 ppm and the S/F -

ratio issin the rmnosird idpletr@ntation of thedprbtdss, the Bldozpiivi id deSorptioh seep ' N

process, the adsorption and desorption step 15 1is canried out at :a

t enper at ur e jOtarkibQ[ctitat G lenpbRRERS 6ff H0FC to 260° Witk aneX deblitecoschangsdd Wi ; h
potassium the weighted average of the water contents is in the range 5-to

10 ppm and tyich barurmatheoneighted avérage afide Watér conténts.is imthe rangd 45 to 70
i npl ement ati on of the process, the adsorption and desorption step is

carried out(}ip&nandeﬂmaawsmftheiﬁﬁge[mdq:%o 185[err]C with an X zeolite:. .. .
exchanged 2 with potassium the wei ghted average of the water content$’

is in the range IR 4 doutth plementatitve oStle pricess, itite adsotgtionr amigdesdrptiono 1. 4.
In a seventh i nplenentation of the process, the adsorption and desorption
10  step is carried out at a temperature of 165°C to 185°C with an X zeolite exchanged . -
with barium, the weighted average of the water contents is in the range 60 to 130 |
ppm, preferably in the range 90 to 110 ppm, and the S/F ratio is in the range 0.95 . e '.
to 1.2. . '
In a fifth implementation of the process, the adsorption and desorption step
15 is carriéd out at a temperature qf- 140°C to 160°C with a Y or X zeolite exchanged
with potassium, the weighted average of the water contents is in the range 5 to 10
- ppm and the S/F ratio is in the range 1.2 to 1.4.
In a sixth implementation of the process, the adsorption and desorptibn
step is carried out at a temperature of 165°C to 185°C with an X zeolite exchanged
20 with potassium, the weighted average of the water contents is in the range 10 to 20
ppm and the S/F ratio is in the range 1.2 to 1.4.
In a seventh implementation of the process, the adsorption and desorption
step is carried out at a temperature of 110°C to 130°C with an X zeolite exchanged
' with barium, the weighted average 'of the water contents is in the range 20 to 30
25  ppm and the S/F ratio is in,’;he range 1.2 to 1.4,
Clearly, the fraction which is rich in para-xylene and the fraction which is

depleted in para-xylene can be distilled to free them of desorbent. The fraction



step'i5 carried out at-a tenperature of 110[err]C to 130[err]Cwith an X
.z€olite exchanged with barium the weighted average of the water contents
is in.the range 20 to 30 25 ppmand the S/F ratio is in. the range 1:-2.to
1.4, Cearly, the fraction which is rich in para-xylene and the fraction"

. which is depleted in para-xylene can be.distillsed to free them of S
" desorbent. The fraction 6 which is depleted in solvent and free ofp{;-a;
desorbent,. possibly containing a mninmal quantity of water, can be

i someri sed using known isonerd sation processes and the isonmerate which'is"
rich in parghichl 8RRpleBREM Ulvent aRE fRE JfidadrbemtPessbly comaiinigea miifithsdled at

| east in part to the adsorption and desorption - zone. 5 The fractjon

whi ch i's ri ghartity Rffatery t8Be GotheHSedS Ridwi Rdmefisition proceaseshindthe
tenperature, for” exanple at over -30[err|]C in accordance with US-A-5 401

476 and | nt @oftirdte WHICRRPHLE & pfa-MMeng Spadiiblp free Wfighy compomnis| siebeby -

ref erence, which describe the Ssteps of crystallization at one or nore

t enper at ur esecyged at Wa¥ERpartto @ Adsoftion aad ldésdtpeeh zenef ol uene or ¢ -
par a- di et hyl benzene, for "10 exanple. It can be recycled at |east in part

to the aglsor pti oiThenflaciRnowRich 3§ righ 9P pataixylerfeudim! B tiystallizednioteiially satst at e
It may be advantageous to introduce nethanol, in a prgportion whichis - -

general |y baightehipRrabig) forsxamplecatisvae L30°C invdtcsfdance with US-A-HA02478! ene
and free of desorbent but containing a minimal quantity of water, which is

i ntended f oand Inekiationkl aplication WOS62(/908)| hérélsy iimeorporatpd thyu teferehesier s a
not her |iquor containing water and nethanol which is renoved, for exanple

by adsor pt i evhictadebctibe thentdps of biygtailizavibn atlonesorttho témperamfesnat er and
met-hanol is recycled at least in part to the adsorption and desorption

step. The anount sThef sobwdnewhich ishgenéaily asal sawluehe ve parrdicthglbenzene s for

connected 20 to the anmbunts of water in the zeolite by an adsorption

i sot her 10 wiekatnple. It can be recycled at least in part to the adsorption and desorption step,
| in a substantially anhydrous state.

It may be advangggeous to introduce methanol, in a proportion which~ is
generally below 500 ppm, into the fraction which is rich in para-xylene and free of
desorbent but containing a minimal quaﬁtity of water, which is intended for

15 crystaﬂization. The cryst'zillizatiéﬁ step thus delivers a mother liquor containing

water and methanol which is removed, for example by adsorption, and the mother

- liquor which is thus free of water and methanol is recycled at least in part to the
adsorption and desorption step.

The amounts of water in the hydrocarbon phases are, of course, connected

20 to the amounts of water in the zeolite by an adsorption isotherm which
substantially. does not depend on the nature of the adsorbed hydrocarbon. As

. indicated by the prior art, a distinction must be made between thé water adsorbed

on the zeolite which is measured by a loss on ignition at 400°C measured in the
prior art by a loss on ignition at 500°C (termed “relative volatile free basis™) and

25 between the water which i§ far more strongly retained which is measured by a loss
on ignition at 900°C or 1000°C. During measurements at 900°C or IOOb°C, the

structure of the zeolite is destroyed and the difference in desorbed water between



stbstiahtially. does not depend on the nature of the adsorbed hydrocarbon.
As indicated by the prior art, a distindtion nmust be nade between the wat er
adsorbed on the zeolite which is nmeasured by a loss on ignition at .
400[err]C nmeasured in the prior art- by a loss on ignition at 500[err]C

- (terned "relative volatile free basis" and 25 , between the water whichi is-
- far nore strongly retained which is nmeasured by*a |0ss on ignition at -....
900[err] C or 1000[err]C. During neasurenents at 9000[err]C or 10000[err]C,

the structure of the zeolite is destroyed and the difference in desorbed -

wat er bet weeypo°C ahd 40BDEC thd-bé@Ensi@Ped & Fepfeserttheavatenof cmstitition. "Fier esent

the water of constitution. The difference between these two terms is ofet he
order of 1. Hfifférenctbétweb itk tivd terts ASof 8- orderCofi5% t@ Q9P bt weight fot herm
is neasured as follows: a batch of solid to 5 be tested is allowed to * -
hydrate in tfagagitdg] ent at nosphere. A plurality of colums . - each.l-netre
in length and ‘one centimetre in dianeter (78.5 cnB) are filled ‘with this--
zeolite and the Cphd!WaferatSorptioR Wdthetmad ndaSited las 251bwa: iarbatctPéf Solid © "Very. ™
dry nitrogen 9less than 10 ppmof water). Each colum is allowed to .. ....%
dehydr at 8 f je 1ditkd & ARYwed tﬁﬂ\é{dﬁ'ﬁe abiR dinbiiért fafthEspheitnt ArphiralidysTi ol ch are
nmeasured by 10 wei ghi ng). Each columm is then placed in a closed circuit:
conpri si ng aackedanstee dflenhily ahd Onocentinwire (AR (V9.5 W) arefilledsvith ths -
di spl acenent piston punp for |iquid chromatography and the colum. The.-—- -
hydr ocar bon zeoliter asl the qohihyiad pladed id HooWncat250°Ctint 0 streas of vetyhdryrat er. . -
content in the hydrocarbon once equilibrium15 has been reached. The tot-al
quantity of dittdgerolekothansl0lfifinoffveater), Baehtdohammnisaliowed toedehydrite for of -
wat er contained in the hydrocarbon is negligible with respect to that -
remai ni ng r afiffereat tines he aobtain tdifferdiite wadaocpitents (wliith earssmeaseedttnd i n -
Figures 1 and 2 are thus obtained
10  weighing).

Each column is then placed in a closed circuit comprising a reserve of dry

hydrocarbon (minimum yolume), a positive displacement piston pump for liqtlxid.
chromatography and the column. The hydrocarbon reserve is provided with a
sample outlet to measure the water content in the hydrocarbon once equilibrium
15 has beén reached. The total quaﬁtity of hydrocarbon is 100 cm’. In this manner,
the quantity of water contained in the hydrocarbon is negligible with res;-:ect to that
- remaining retained on the zeolite.
The éﬂsorption isotherms presented in Figures 1 and 2 are thus obtained
which relate respectively to KBaY and BaX zeolites measured by the loss on
20 ignition at 400°C representing the quantity of water (%) adsorbed by the zeolites
as a function of the concentration (ppm) of water in the hydrocarbon phase at
. .different temperatures.
The influence of water content on separation by adsorption is studied
completely independently of the measurement of the isotherm. In this way, the
25  need for cumulative balanc,.qs at the water inlets and outlets in the separation unit is

avoided, where cumulated errors are often very large.



-Whlch Telate respectively to KBaY and BaX zeolites neasured by the Ioss on
.20 "i,gnition at 400[err]C representing 8he quantity of water (% adsor’bed
by the.zeolites as a function of the concentration (ppm) of water in-the
hydrocar bon phase at different tenperatures. The influence of water content,

.--on separation by adsorption is studied conpletely independently of the,

measurenment of the isotherm In this way, the 25 need for cunul ative
bal ancjes at the water inlets and outlets in the separation unit is
avoi ded, where curul ated errors are often very | arge. The separation

unit is filled wfy dtfoﬁ %@ S filleP Wit Reolitd WhiieHad Bech héthvafed fpupnace at

the time of the fina ase manuf act ure. Dependi ng on t he manufact us.ng

batch, the | t f is in
A)Gt%%y gg}?h&n#t the ’luﬁéaof'%pﬁlil oHabte of BRhifaSubE | Tede Sn"te

the range 2 During charging, e adsorbent partly-rehydrates to an-

> indeter ?&n!a atdt2 A Ss b&%g%éﬁd?xa& 40P C ViR zeBlRVBEEGE Tl &1 ONS -

are require ry esor bent 1 .passed over the zeolite until only “water

content's of i GRS rddgeD% tsg%armuﬁﬂga ﬁ\ij\léeﬂxeeid%bﬂbeﬁttﬁa&ly%hyfd?ﬁey?éfan Thi's:

operation requires-a long tine I n contrast,” when known

wat er cogteqﬁdété.nﬁgﬁngv@p(al&wglgggqﬁM%yd flows 10 ~of desorbent”are -
I njected, one of anhydrous product, the other of prodact saturated with -

wat er, and a contywhkh %ﬂl)fdhﬁi’! &fndﬁf&i)ﬂéf@fb’ﬁufr&ﬁﬁry%lesd}bﬁﬁtﬁﬁas{sé@%véxodh\éerSe '
can aI so be carried out). As an exanple, t he” aver age water content -is-to

be 50 ppm i rgebli@ kil eﬁmvamt nkdifls bf'EssJﬂiahl Vippinh afecneRaiddvit eflu@nts fé@s of - 5
cnB/mn of feed and 7 cnferr]/ mn of desorbent 5 cnferr]/mn of anhydrous

feed is injahé afit. Thﬁdpeiaﬁbﬁ}éqﬁn&s@floxiénmar@wismaksapl vent and 1.4 cnB/m.n
of -sol vent which is saturated with water at anbient tenperature (430 ppmin

the case of tol uelnedontriite whes akoivnORaeALEntaRi i refuired, twi édntiolied flowght ed
average of the water contents at the outlets is substantially 50 ppm as an
exanpl e,10i f ofalessrbentire ifjetted, one of anhydrous product, the other of product saturated
with water, and a controlled flow of anhydrous feed is injected (the converse can
also be carried out). As_'gn example, if the average water content is to be 50 ppm |
in the streams entering the unit with respective flow rates of 5 cm’/min of feed and
7 cm Imm of desorbent, S cm /mm of anhydrous feed is injected, 5.6 cm’/min of
15 anhydrous solvent and 1.4 cm /mm of solvent which is saturated with water at
ambient temperature (430 ppm in the case of toluene).
These conditions are maintained until the weighted average of the water
contents at tﬁe outlets is substantially 50 ppm; as an example, if water contents of
43 ppm in an extract flow of 5.3 cm */min and 54 ppm in a raffinate flow of 6.65
20 cm’/min are respectively obtained, the weighted average at the outlets is 49 ppm
which is considered to be acceptable bearing in mind the accuracy of the water
. content measurements.
The water contents of the inlet and outlet streams are measured using the
KARL FISCHER method for contents above 15 ppm. When these contents are

' 25 below 15 ppm, in line measurements delivered by in line analytical probes are relied

upon (PANAMETRIC apparatus, series 1). Calibration is carried out between 15



43 pprhin an extract flow of 5. 3 cnB/mn and 54 ppmin a raffinate f|OM/Of
6.65 20 cnB/min are respectlvely obt apned, the weighted average at the
outléts is 49 ppm whi ch is considered to.be acceptable bearing in mind the
accuracy of the water .content measurements. The water contents of the

. inlet and outl et streams are neasured usi ng thg KARL FI SCHER net hod f or

" contents above 15 ppm Wen these contents are 25 bel ow 15 ppm in line
_nmeasurenents delivered by in line analytical probes are relied upon

( PANAMETRI C appar at us, series_l) Calibration is carried out between 15
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10 e Figures 3, 4 and 5 show the solvent ratio for constant performances as a
function of the weighted average of the quantities of water (ppm) contained in __
the outlets (éxtract and raffinate) at different temperatures; |

o Figures 6, 7 and 8 show an index of performance as a function of the weighted
average of the water content at the outlets, expressed in ppm; and

15 e Figure 9 represents an index of performance for various desorbents as a

function of the ratio of desorbent to feed (S/F).

EXAMPLE 1
A continuous liquid chromatography pilot unit was produced from 24
20 columns, 1 min length and 1 cm in diameter, in series, circulation between the 24™
and first column being effected by means of a recycling pump. Either a feed to be
-'separated or a solvent could be injected at each .inter-colunm connection. Either a
_ raffinate or an extract could also be withdrawn. This unit has been described in
“Preparative and production scale chromatography processes with applications”
25  edited by G. Barker, G. Ganestos, in the chapter “From batch elution to simulated
counter current chromatography” by B. Balannec and G. Hotier (published by

Marcel Dekker Inc., New York,. 1992). The adsorbent was constituted by Y



.A cont'i nuous |iquid chromatography pilot unit was produced from 24 20
.coluphs, 1 min length'and 1 cmin diangter, in series, circulation béetween
the 24[err] and first colum being effected by neans of a recycling punp:
‘Either a feed to be -separated or a solvent could be injected at each -

- inter-columm connection. Either a raffinate orsan extract could also be

" withdrawn. This unit has been described in "Préparative and production
scal e chromat ogr aphy processes with applications" 25 edited by G Barker,
G. Ganestos, in the chapter ":From batch elation to sinulated counter
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-(two beds) we I'nate withdrawal and the sol vent injection.
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function of the weig average o e water conten int xtract "and

raffinatg, WRiELigheViibe RRE six bohBHECAE., two beds) between the solvent injection

and the extract withdrawal, nine columns (three beds) between the extract

)

withdrawal and the feed injection, three columns (one bed) between the feed
injection and the raffinate withdrawal and the last six columns (two beds) were
between the raffinate withdrawal and the solvent injection. The performances of

15 the simulated moving bed unit were observed as a function of the weightéd average
of the water contents in the extract aﬁd raffinate, water having been introduced
continuously into the columns by means of aﬁhydrous desorbent and saturated
desorbent as described above. For the first point on the curve in Figure 3, the
conditions of Example 1 of US-A-5401 476 were repeated. 7.2 cm’/min of

20 toluene and 5 cm’/min of feed were continuously injected (ambient conditions).
540 cm’/min of extract and 6.74 cm’/min of raffinate were withdrawn, also

- continuously; the loss was about 5%. During the first period of the cycle, eight in
 all, solvent was injected into column 1, extract was withdrawn from the outlet from
column 6, feed was injected into column 15, and raffinate was withdrawn from the

25  outlet from column 18. During the two first periods of the cycle, the flow rate of
the recycling pump was 38.7 cm’/min at ambient temperature; during the third

period, the flow rate was 45.5 cni’/min; during the three following periods it was



cnntlnuously into the col ums by neans of anhydrous desorbent and saturated
.desorbent as described ‘above. For the fllrst point on the curve in Flgure .3,
the conditions of Exanple |I of US-A-5 401 476 were repeated. 7.2
cn[err]/n1n of 20 toluene and 5 cajerr]/mn of feed were contlnuously
injected (ambient conditions). 5.40 cnferr]/mm of extract and 6.74 :

. cnferr]/mn of raffinate were w thdrawn, al so contlnuously the | oss mas
about 5% During the first period of t he cycle, eight in all, solvent was
injected into colum |, extract was withdrawn fromthe outlet from col um”
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the unit in the st st ate: fow rate Feed - Sol vent -
Extract Raf-HRat-p—b—cHr-H- R aiim 2 Jnﬂ'ﬁﬁ——E—A-G—emﬁ-ﬁH-n— 6. 74_
crjerr]/miy Flow false Feed Solventqq qod Extract 7o RRaffinate 3.290
Et hyl benzede  17% 5 cm’/min 7.2 cm’/mift. 07 %40 cm”/min 1h6.78 esmiimin| dne. -
g%lw Toluene 0. 40% 99.9%32. 30% q9:30ENe 43.39% LT
. 0 ene 41% Uc% :

0.29% A fi m&mﬂ&@‘%gp W%m.r.g et t—e TS 107123?UT ettt A e oW N
rate of des T keeping the t
constant. TifeXyleney - : 0.15% 12.40%

p-xylene 21% 19.08% 0.29%

A first mode of operating the unit consisted of reducing the flow rate of
desorbent (toluene) while keeping the flow rate of the feed constant. The purity
"t0  and yield had to be kept approximately constant; this was achieved by adjusting the
| extract-raffinate balance, .the flow rates m zones 2 and 3 and the permutation
periods remaining constant, while the flow rates in zo;és 1 and 4 were adjusted by
_ increasing the flow rate in zone 4 and reducing the flow rate in zone 1.

This mode of operation approached the type of operation in an industrial
15 unit, however it was difficult to obtain points for iso-purity and iso-yield.
Variations of the order of 1% weére tolerated in the purity and yield pro.Qided that

the geometric mean of the purity and yield did not vary by more than 0.3%.
Figure 3 shows that the solvent flow rate was minimised at 150°C for an

average water content of 5 ppm: the solvent to feed ratio was 1.27/1 while that for

20  an anhydrous solvent (as in US-A-5 401 476) was 1.44/1.

EXAMPLE 2 (FIGURE 4)



~.zones | and 4 were adjusted by increasing the flowrate in zone 4 and .,

40 .and yield had to be kept appr oxi mat el y constant; this was achi eve'd.-i'k'iy"
.adjusting the extract-raffinate balancd? the flow rates in zones 2 and.:3 .
and the pernutation periods renaining constant, while the flow rates..iip...

.. reducing the flowrate in zone 1. This npde of soperation approached the~>
- type of operation in an industrial 15 wunit, hdwever it was-difficult to .-
obtain points for iso-purity and iso-yield. Variations of the order of 1%
were tolerated in the purity and yield provided that the geonetric¢ nearn.of

the purity and yifHeCexpefiment wistepeRicd TRicReasingthe opbrating Germperdture ditdin t hat

the solvent flowrate was mninimsed at 150[err] C for an average vvaterv;‘-'-'

content of 550@&0"1'7?@9"1’1@%1&2\ Qnﬁ}iklﬂ rformaiced wefé kephidefiticdlab ther - 2.;..0-.;--. )
an anhydrous solvent (as in -A-5 401 476) was 1.44/1. EXAMPLE 2 (FI GURE

4) 12 Thex ft§a0 (1 SOAS fH1ER51%e Fatids WhRASWER dprbétidhn?ﬁ@édtiaﬁl foprmer ature
from150[err]C to 175[err]C. The purity and yield perfornmances were kept

i dentical t qnhyiRo®sBalié'aid forthe bpAInG Whtef ebntef. VHOWevet| Fipgareishbwaele "~ ~
practically identical for the anhydrous zeolite and for the optinum water -

cont ent . 5 HO\{put ffie optirfiltnEwsteSEUENt Was nbh'§ppintat ADPpilyMm wat er content was - ot
5 ppm but 10 ppm This corresponded to an optinumwatér content in the:=. -

zeolite of 0.4% tThid chiedpoadsd ®Nan aptirmBwaer 46HéRrin [tke zeolite o OV to . .
i npossible to nmeasure directly with high enough accuracy. 10 :

- EXAWPLE 3 ( 10.5%/Rloss)onlighitionne 400RCDY, whichl wa$ anpdsciblasd messued diteotlyt With8% pure
par a- di et hyl benzene as the desorbent (the inpurities were mainly ° B
consti tut ed high habchiragyt. ho-- di et hyl benzene). Figure 5 shows that th

sol-vent ratio could be reduced to about 0.1/1 and the optinum performance’
was again at 10 ppmof water in the : ;

10 EXAMPLE 3 (FIGURE 5)
The experiment at 175°C was repeated with 98% pure para-diethylbenzene
as the desorbent (the impurities were mainly constituted by meta- and ortho-
diethylbenzene). Figure 5 shows that the solvent ratio could be reduced to about
0.1/1 and the optimum performance was again at 10 ppm of water in the
15 hydrocarbon. This gain in so_h}ént ratio could be linked to the PX-desorbent
selectivity which was 0.55 for toluene and 0.72 for para-diethylﬁet;zene.

EXAMPLE 4 (FIGURE 6)
The same unit was charged with BaX zeolite in the form of 0.3 mm to 0.8
20 mm spherules containing 22% of clay based binder. The residual sodium content
after exchange was less than 3% of the cations (expressed as the normality).
Only 12 columns were used instead of 24 and the permutations were
. carried out on all of the columns instead of every three columns as above. There
were three beds in each zone. The permutation period was one minute, the ratio
25  between the average recycl‘q rate and the feed was 4.5/1, the solvent ratio was kept
constant at 1.25/1, the extract to raffinate ratio was 0.40/1 and the feed flow rate

was 8 cm’/min. The productivity was much higher compared with the preceding



1% - hydrocarbon. This gain in solvent ratio could be Iinked to the

PX- desorbent selectivity which was 0.553for toluene and 0.72 for para -

di ét hyl benzene. EXAMPLE 4 (FI GURE 6) The same unit was charged with BaX .
zeolite in the formof 0.3 nmto 0.8 20 ° nm spherul es containing 22% of
cl ay based bi'nder. The residual sodium content safter exchange was | ess’ than

. 3% of the cations (expressed as the normality).* Only 12 col ums were used-

i nstead of 24 and the pernutations were carried out on all of the colums °
i nstead of every three colums as above. There were three beds in each”.

zone. The pehseidi!itbQre@Edtiondn RSIoS 6h ighitiéhe The it waisiopertited tcl75e€andhe
average recycle rate and the feed was "4.5/1, the solvent ratio was kepte_-

constant at tHe ddsbrbenb®as phradiidthylBerizéhd.i nate ratio was 0.40/1 and the feéd
flowrate was 8 cnferr]/imn. The productivity V\gs_m..l.dn_hié‘z.h.e.:__imrrpared with
t he preceding A perfospantecndex cam beidefinedn P /(e yield:x (fo pugityX i dbe The™

unit was operated at 175[err]C and the desorbent was para-diethyl benzene. A

per f or mance fioWdqxesan the shwibs Rpste dﬁghﬂy [a@juisteld( 86 Yétaind seaddtabler bilance The

flowrates in the zones were slightly adjusted to retain a reasonable . ..-

bal ance § Heaﬁme;?urnyrdnayyiaa néVeg lribre BME 6%TRpAt) NBiguf/6 3hows that-ibgur e 6

shows that the performance index for BaX zeolite was & maxi num for a water-

cont ent whi qlerfoprmariedndext for BaXnaealifti wised miakimunvfortn wakeY cament whichowast he
ot her hand, the performances of the BaX zeolite were far |ower than those

for KBaY zeabbut tehetimeetighepr tduc wdthiBaYanolitepuon vihe! ethehehand;r the
substantially higher at the optinmm 10 wat er content. This has never been

taught in therfotmarcesf thetBuRVRedlitd wetd farRiwef)thdhthosafor KBo¥ izeokitetwhens -
repeated at 150[err]C. Apart froma considerably higher loss on ignition
(i ncrease ofthesequodut®®fverd mhgdrops while theyomse vabseantiallychigher at the optimum

10  water content. This has never been taught in the prior art.

. EXAMPLE 5 (FIGURE 7) )
The same experiment was repeated at 150°C. Apart from a considerably
higher loss on ignition (increase of about 70%), lower performances were noted
15  along with a different optimum ﬁ.rater content in the hydrocarbon (50 to 60 ppm

(see Figure 7)).

EXAMPLE 6 (FIGURE 8)
Examples 4 and 5 were repeated except that the solvent was toluene and
20  the temperature was 120°C: maximum performance was obtained this time for a
water content in the hydrocarbon (weighted average of outlets) of about 25 ppm,

. .theextract to raffinate ratio being about 0.7/1 (sée Figure 8).

EXAMPLE 7 (FIGURE 9)
25 Example 4 was repeated, this time fixing the water content at the optimum,
i.e., 90 ppm, and the solvent/feed ratio was varied. The feed contained only 4% of

ethylbenzene for 22.5% of para-xylene. It also contained 23.5% of ortho-xylene,



- 1% - at ong with a different optimum water content in the hydrocarbon (5(5 t'o.

. 60 ppm_(see Figure 7)). EXAWPLE 6 (FlI GURE 8) Exanples 4 and 5 wer e repeat ed

T maxi mum performance was obtained this time for a water content in the

'-"'_'_cn{ err] /mn

~except that the solvent was toluene and 20 the tenperature was 120[ eri}:C

-+=-hydrocarbon (wei ghted average of outlets) of about 25 ppm the- -ext rac 1

"~ raffinate ratio.being about 0.7/1 (see Figure 8). EXAMPLE 7 (FI.GURE-9
__Exanple 4 was repeated, this time fixing the water content at the opt1nu.m R

.e., 90 ppm and the solventifeed ratio was varied. The feed contai ned:: T

~only %ol eie%msfsgas%%é fa- and% QUi thid WhCased o R the? 3 5%

of . ort ho- xyl ene % Of to 5% of meta-xyl ene. 3l nce—-&hrs

. feed was eashﬁécﬁé@ﬂé&%ﬁk coultfbi gﬁsf E;,G flooMnYaie TRe'ratid6f Ric Ertoféé?l 8.

e ratio of recycle to feed was reduced to 4.23/1'and the;™

- -permtation Pk RSHutes to leiP‘iﬁdttﬁb?&nﬁ%i gp‘en ol wiPfedaeR 't 5G secdhaY.C 1A ",
- solvent to feed ratio of 45/ 1 he performances remained - 5 |dent

By reducing g sd‘ﬁlsl%p%ﬁvefd RWert't6 féed 1Bti6 r&qmj/i Nthe petformatites

it was possible to again obtain purities of nore than 75% for solvent.s

ratios ofs | egntiGdn BY reduding Bie%oxfb@ﬂt R bt 6681 /i, itrW&tlﬁhl'isb&%ﬁ'dtCiﬂ

constitutes the second step of the process (see Figure9).

.-, \Wen the ¢asobnik tEfaﬁﬁnvmmﬁ%hﬁeseéfﬁm HaHETEY fo SoloGit BETPOERSs 1 |
- were slightly poorer and the flow rates were different (the flow rates- ﬂ»—-

zone 1 and zgp@ # sufficlerti fob Purifibationsy exystaBizhtior whidhf otRtiRitdsatheCsebant t o- He
increased). The inportance of using toluene was to be able to treat feed%*'

-contai ni ng | glepof dieprotess SeeFgweg)rat i cs. Dependi ng on whet her -t ol uene; 9r S
par a- di et hyI benzene was -used, the water TR

When the desorbent PDEB was replaced by toluene, the performances

10  were slightly poorer and the ﬂow rates were different (the flow rates in zone 1 and B
zone 4 were higher and the extract to raffinate ratio had to be increased). The '.:_f_
importance of using toluene was to be able to treat feeds containing large amounts '- ;

of C, aromatics.

~ Depending on whether toluene or para-diethylbenzene was used, the water -
15 contained in the extract had to be removed before sending the low purity. para- HE
xylene to the crystallization step. | : .
When the desorbent was toluene, impure para-xylene was withdrawn -
(substantiall).('ﬁ'ee of water) from the bottom of the extract column. Liquid ‘water : '_j T
was withdrawn from the head of the columns for distilling extract and raffinate, by |
20 means of the decanting plate, and constituents which were lighter than toluene ™
were purged continuously or periodically. About 3 to 10 plates lower,
- . substantially anhydrous toluene was withdrawn from a withdrawal plate.
When the desorbent was para-diethylbenzene and the feed to be treated -
contained a little toluene, it was also possible to operate in this manner (water and
25  toluene were withdrawn from the head of the distillation column in this case) and

substantially anhydrous impure para-xylene was withdrawn about 10 plates down.



| 15 tont ai ned in the extract had to be renoved before sendl ng the Iow .
.purl t,y .para- xylene to t he crystal | i zat Fon step. Wien the desorbent vvas__

.- tol'uene, inpure para-xylene was w thdrawn (substantially free of water): -

““fromthe bottom of the extract colum. Liquid water was withdrawn from ‘e

head of the colums for distilling extract and, affinate, by 20 means of

"".-_'.'_;__the decanting plate, and constituents which wer®e |ighter than tol uene V\.ere

‘purged continuously or periodically. About 3 to 10 plates |ower,

- substanti al | y anhydrous tol uene was wi thdrawn froma w t hdrawal pI ate. 'V\hen

" the desorbent vasitpRésalib QossbleaitapCuRthis pasERRttion 20fe,! ERABE papat ai ned

“alittle toluene, it was al so possible to operdte in this manner (vvater‘and

25 tol uene wWasrR, Wbdahe iR WiatkF STAHORE 102 thef sehd ehetivater shititad paral

3 *8hei N this
-case) and substanti al | y anhydrous i npure para-xyl ene was Wltgdl‘ awn about 1_0

- plates down.tg theldrydthllivdtfonodtss PRSEHIOLACNH criygtallzation iwas RRASHAL b af 120N -~

zone, cool the para- xylene, ‘decant the wat ef at about 10[ err] C then send -

the wat er - s aetipiabite N6l s \tha 6°C 0 niefifan6l W akdrefallyl Riectdderd prévehbiap Case,
if crystallization was carried out at a tenperature of |ess than 00C, .

~ net hanol swasacgamalatibh Yof iteeint i tEstallieuisii eqliphent. aCBefow 3é-ifjéctng iHee in.-.
- the crystallization equipment. Béfore re-injecting the nothér |rquor:from

- the cryst al | mather 4 uatﬁﬂmtthefchystﬂﬁkmbﬁktdlprtosﬂxemdsb@ﬁ onatey, thetvateptdndnol -had
" to be renoved by adsorpti’on or by distillation. Regarding the raffinaté =, -

.-whi ch had bessthhnicid@ddes be fnveet byladssrptidrondistiltation. t 0 200 ppm Of Water

i t hout any detrinent to the isonerisation catalyst. 10

Regardmg the raffinate which had been freed of solvent, it could contain up
to 200 ppm of water without any detriment to the isomerisation catalyst.

10



4“Step dellverln
"+ ffaction which i% rlch in para- xylene.and a frlaction which is. depleth

..;-I-_'-__crystal lizing the fraction which is rich in para-xylene which deli ve"
" "pure para-xylene, the process bei nGCLAIMS characterized - in that:

"-16 CLAI M5 1. A process for separati ng para- xyl ene from a f eed cdrrpr"i:"s-'i ng
‘a mxture of aromatic " Cferr] isonmers co ta| ning para-xylene, conprising a

< step for adsorption “MI on of isemers in the mxture in at .least: '
“.one_colum 5 “\‘“@ m‘ a zeolite, the adsorption and desor pt"'- c
Y

itabl’e conditions, atsleast one desorbent ;-

para-xyl ene, the process further conprising at |east one step for

' streamof water is introduced into the.feed, into the desorbent and/ o
= a recycl i ng Ist r edArpfasessofoe se[banatitig]parhetybnelﬁam adeeshcomprising,e migtug o€ d
;. average of the water contents neasured in the fraction. which-is ric W
_° para-xyl ene and ianomatic fCgpdsamears weontaining gera-xylens, i ¢omprising »a | stepe fps | he
- range 1 to 250 ppm advant ageously in the range 3 to 120 15 - -
(parts per mlli @dsorption anddesosptionof isomers isthe mlxt\@rnenmmstmeecqhmhe S
desorbent to that of the feed during the adsorption and desorption step.,_.
in the rénge 0.6 coptaning ageokita: dxgeasggtgnonrmﬂh@espmnga stergdeliyening, undes .~
preferably in the range 1 to 1.35. 2. A process aceording to clai m'f: -
. which the adsorptsmsablaﬁ@ndire@t5r pﬂewomdesorbent adraston whicly is irih B paraat " -
“tenperature of 140[err]Cto 160[err]C with a Y zeolite exchanged wi-th--
*. barium and pot assiyiRRe anda fratignhichisedeplpted in para-xylene, the precess further - the
- range 3 to 6 ppmand the S/IF ratio is_in the_ran 1.15 to_ 1,35 3 A"
process accordi ng‘fompmsma.%lqast pnemcﬂorm@tﬂmgm @'ﬂc%i’dwm@@&ﬁlchdh 25 -
- ‘step is carried out at a tenperature of 165[err] to 185[err]C with a Y-~ o
 zeol i te exchangeP3g-KHeRsr Whisha rdelivers a BUre mPararEy 9&‘1’9 @ d PERKSFS g being the}'
wat er

characterized in that a stream of water is introduced into the feed, into the ' ::_-
desorbent and/or into a recycling stream for one flux in the column, such .
that the wexghted average of the water contents measured in the fractlonh _-

which is rich in para-xylene and in the fraction which is depleted in para- 5

Xylene is in the range 1 to 250 ppm, advantageously in the range 3 to 120 *
15 | ppm (parts per million), and in that the ratio S/F of the flow rate of the :
desorbent to that of the féed during the adsorption and desorption step isin _ 5
the range 0.6 to 2.5, advantageously in the range 0.8 to 1.5, and preferably
in the range 1 to 1.35. _
2. A process according to claim 1, in which the adsorption and desorption | "
20 step is carried out at a temperature of 140°C to 160°C with a Y zeolite
exchanged with barium and potassium, the weighted average of the water
contents is in the range 3 to 6 ppm and the S/F ratio is in the range 1.15 to
1.35. '
3. A process according to claim 1, in which the adsorption and desorption
25 step is carried out at a temperature of 165°C to 185°C with a Y zeolite

exchanged with barium and potassium, the weighted average of the water -



S l'i contents isinthe range 6 to 12 ppm,and the S/F ratio is in the range.

. +1.10.t0 1.35. 4. A process accordi ngr;‘n-'to claim1, in which the adsorptlon
-~ and desorption step is carried out at a t enperature of " 140 err]JCto =i
~v160[err]C with an X zeolite 5 : exchan ed t he wei gh d
=~ average of the water contents is in the- rang m Bﬁﬂ“id the S/ F"'—-‘-
- ratiois in'the range 1 to 1.25. 5. Apro claim1,:

. _Which the adsorption and desorption step i5s carrled out at .a terrperature of'
#.-165[err]C to 185[err]C with an X zeolite exchanged with barium the

" wei ghted average cohtmtsasxmdlerangerﬁteriﬂwpmanmtthS/Fratlomlmﬂlgrangnghlemoto 130
. ppm preferably in the range 90 to 110. ppm and the S/F ratio is in thes,
~s:range 0.95 to 1.24.3%. A process according to claim1, in which the.

“- +adsorption and desor ption step is carried out at a tenper ature of 140[.ér r]C

. to 160[ err] @.wi t bA gpracess abtording ito eclaimc baingwiiiohi the adsorptien and deserptionghted |

average of the water 15 - .contents is in the range 5 to.10 ppm and the

SIFratio is in tsep issagiedlodt at@ temperdture of HQSCooekhd Gowith an X zeolite| ain T,
~.in which the adsorption and desorption step is carried out at a tenperature
. of 165[esr] C to XxShanged With barivam the mesighted avsrapeofiehe waten couteatssisum t he

wei ght ed average of the water contents is in 20 = the range 10 to 20

. ppmand the S/F rthe rangedSito 70ippm anddgbe 5/Bratip is imthegange 1t kh2®bcess accarding

“.to claim1, in which- the adsorption and desorption step is carried out at

_a tenperatur®e of A progess apcording teoflaim ]lcnmmhmhaﬂlmdm@npn@ndm@m@a Wit h

“pbarium the weighted average of the water contents is in the range 20 to 30
ppm and the S/F rmpz;qamd%oum % teompsrature o6 165°C topBB5°G with ap Hrzgelites ..

“~"according to any one of ‘clains | to 8, .in which the fraction which js “rich

.. in para-xyl ene arfkchanged with basiumyhe weighted sverage of the, water cpyte@ﬁselsfmom t he

adsorption and desorption step are distilled to free themo .
' 10 the range 60 to 130 ppm, preferably in the range 90 to 110 ppm, and the

S/F ratio is in the range 0.95 to 1.2. o
6. A process accorx}ing to claim 1, in which the adsorption and c__iesorptipn ' _- - -
step is carried oﬁt at a temperature of 140°C to 160°C with a Y or. X
zeolite exchanged with potassmm, the weighted average of the water
15 | contents is in the range 5 to 10 ppm and the S/F ratio is in the range 1.2 to
1.4. | . .
- 1. A process according to claim 1, in which the adsorption and desorption
step is carried out at a temperature of 165°C to 185°C with an X zeolite
exchanged with potassium, the weighted average of the water contents is in
20 the range 10 to 20 ppm and the S/F ratio is in the range 1.2 to 1.4.
8. A process according to claim 1, in which- the adsorption and desorption
step is carried out at a temperature of 110°C to 130°C with an X zeoiite
exchanged with barium, the weighted average of the water contents is in
the range 20 to 30 ppm and the S/F ratio is in the range 1.2 to 1.4.
25 9. A process accordiag to any one of claims 1 to 8, in which the fraction
which is rich in para-xylene and the fraction which is depleted in para-

xylene from the .adsorptior'l'and desorption step are distilled to free them of



"~ introduced into the fraction which is rich in para xyI ene free of d

. ’ é

18* desor bent, the fraction V\:hl chis rl,oh in para-xyl ene and substantl__a .
. free of desorbent under goi ng the cryst'ral 18 zati on step. 5
. 10. . A process according to claim9, in which the desorbent is _t__.
Jor para- di et hyI benzene and is recyeled at least in parm ‘the ad

s.and 5 ‘desorption step in a substarﬂ“ﬂ““ﬂ“ state.'i,
A process according to claim 9 or claim anol is-

but containing a mninumquantity of water, before the crystalli zat i. o

step. 12. A procqbrbRAs tictatdioh wiitiisFichlin afo- Xl ki bR A9 o 2

step delivers a 10 * not her |1 quor contalni'ng water

in which the wat erde3gbefBindafRinghe chaiafioh’sep t he mother |iquor b
“recycling it at least in par{g%{ioﬂhhebgdsor pt Po%a]and desorption-step;

1325 i contgto i s St
diethylbenzene and is recycled at least in part to the adsorptlon and

5 desorption step in a substantially anhydrous state.
11. A process accordmg to claim 9 or claim 10, in Wthh methanol 1s
introduced into the fraction whxch is rich in para-xylene free of desorbent :

~ but contammg a minimum quantity of water, before the crystalhzauon step

12. A process according to claim 11, in which the crystallization step dehvers a:-'

10 _ mother liquor containing water and methanol and in which the water and "
methanol are removed from the mother liquor before recyéling it at least m

part to the adsorptlon and desorption step. ‘.. . ... ... - _

13. A process according to any one of claims 9 to 12, in which the fractlon_ '
which is depleted in para-xylene and free of desorbent is isomerised. |

15
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