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aromatics and ortho-xylene from the second depleted stream and also provides a means for
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5% to 25%, by weight of the second depleted stream can be recycled through the slip stream(s).
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35  second effluent stream 238 from the isomerization unit maximizes the production of para-xylene.
The size of the para-xylene recovery unit 218 and the isomerization unit 232 can be reduced




recoverg, mﬂm&xyl ene grom said toluene and benzega depl eted str
provide a secand deple i i i : :

'depl eted streamto provide a second effluent stream recycling said second
effluent streaminto said first depleted streamprior to renoval of
toluene; and recycling a slip streamfromsaid second depleted streaminto
said feedstock. 2. A nethod according t® claim1, which further conprises
addi ng toluene to said feedstock. 3. A rret hod according to claim1, wherein
said t ﬁé‘ﬂ'
f eedst %ﬁg‘% tﬁ@UHMﬁﬁ Jgag{%%%?rtfehﬂt’egg%ﬁgl m 1 gﬁ\%y‘;e singl e se%girl%t or is
used t cANdpp REOTRRLICS BRETeaRInthg M@?Fésf romsaid first depl eted stream 5. A

met hod accorhi ére ﬁr@feﬁh@bﬂibédum%&ifﬂid‘ﬁﬂﬂpei&x pé) pafifof ke EMBER D36 fRoMR LR fffa-

ohi oniResdpsRr i B Burd B 2K sip gtfm"ﬁw i PETReStat 18 Bttt o

st r esam ofithe e&glbdniene sonek fionieyine iSomefizatidrhredctae 222 didigr 4s0a slipestreaih, 248 igtoei n

g]P . |t 865 f? t eﬁmeﬂt §?&§Pi‘z4éﬂﬂh§%g§of££§a’f§\é ﬁéf ﬁ L@? JnﬁesS e‘id{ér{tgéeff
whi ch faJlooan@s tl@d‘mdsmkglpé@pumwgecbwghuc‘p ag@mmanﬂahpsmm esccwansdop| et ed
stream ¢dimnﬁ@ tHe Fdcyélingerid; dfomaties {HPawgh the par&cﬁylbﬁwreasmy dh#218andtie m 1,

wherein said ara X acec seLe i.ve sorptio
onel or et uizaton St 2a% Ton bt 74N CREUAIA RERIJOLTemaNE Co e BRisea
et hyol beoptmmellyombaxglene) fionmthe dsomedzatldnjpara adytbne yécemeryiunitrseage 218/232 oftthé i ze
an int gﬁdjg\eggate pore size nol ecul ar sieve conprising at | east one netal
sel ect fromthe group consisting of Pt, Pd, Ni, Rd, Fe, Wand Re.

_A3?. AF% A~YT)Lplq:allgu the SHp Alreams-240, epycles up to 50% by welght and preferably 5% to

@( ;60\4%\% By Suefutit Oofhe econd Baictad apedhtads: aliaM Kath 6% §tAdaGid| 240%nd 242 are
Ue a] Ca%lr HA@ Tzﬂn(t: %}/le%)%}lg t%\{'l-ng ?e]egstvl‘,k %18 alm;ugall t%a slip stl'eanl SI(? is typically

g#oc/ﬁoaﬁégm%@)tb}lﬁa Hta 1,}and preferzbly 2ad d ajecthe @ajouat ofiecydl et firsaéflla¢m sarehmaRda] ca
\fjﬁ ilzg 6%3@%@5&@9@% Gk GAbENEHRW ARobiFihRkfip Sr&idl 7481468 242 is

| <b<d<sselpeted based-gn-theicompositiomeithe pecand dpplsied stream 23P cthie campasijien of the

U c”a] qaédsaakm]ocahcné cilgad eilif el @Htlylisdnaérid coaleslonilylent esdhteakadncreadten
>>?7' ? Gfs?—{ nl Idol LLa'?;ﬁ] SSS. U4UDU~ysnhc] Xl gb] X] c] ca] c*a] cal] ca] cal]
ca] caV] ca mf %ﬂ g\ﬁca caJcal c”a

Ul &®a] ca] ca canventionalpyiehe spuenizatipe alant spcinvs thaDllosivatrd/sehematieqlly-in Figuse

b| bb>ccc Gl b aiduiflcde provide wpritésh e dldval m(Bitredl il dafreCl aRyiékerd cal cal cal

ca) ca]calcalca
Ical olwer]slon]umt upstream of the xylene splitter 112 and reconfiguring the process streams. The
process streams are reconfigured by connecting the light aromatics outlet 114 from the xylene

splitter 112 to the inlet of the benzene separation unit 125 downstream of the isomerization unit
25 122 and connecting the heavy aromatics outlet 130 of the toluene separation unit 127 to the inlet
to the para-xylene recovery unit 118. In a preferred embodiment, a slip stream is taken off para-
xylene recovery unit effluent 119 and recycled into the feedstock 110 upstream of the
ethylbenzene conversion unit. Such a modification would require minimal capital costs, since the
“basic” hardware is already in place. Expected savings for a grass roots design would be even
30  greater.

Figure 3 shows a xylene production process according to a second example of the
invention which has a second isomerization stage and recycles toluene into the feedstock. A Cyg’
aromatics feedstock 310 is fed into an ethylbenzene conversion/xylene isomerization reactor 322
where the ethylbenzene in the feedstock 310 is converted in a first section of the reactor. The

35 feedstock 310 is then isomerized in the second section of the reactor 322 and xylenes are
converted to the thermal equilibrium concentration. The effluent from the ethylbenzene
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removal stage 326 is recycled into the feedstock 310 upstream of the ethylbenzene
15  conversion/xylene isomerization reactor 322.

As in case of the first example, a first slip stream 340 of the second depleted stream 336
from the para-xylene recovery unit 318 may be recycled into the feedstock 310 upstream of the
ethylbenzene conversion/xylene isomerization reactor 322 and a second slip stream 342 may be
recycled into the first effluent stream 324 of the ethylbenzene conversion/xylene isomerization

20  reactor 322.

In a preferred embodiment, the toluene concentration of the feedstock 310 is increased by
adding toluene to the feedstock 310 to change the composition. In a most preferred embodiment,
toluene is added to the feedstock 310 so as to increase the ratio of toluene to xylenes. The
toluene can come from an external source or it can be removed from the process downstream of

'25  the ethylbenzene conversion unit 322 and recycled into the feedstock 310. After the toluene
concentration has been increased, the concentration of toluene in the feedstock 310 is from 1% to
25% by weight, with a preferred concentration of 10% to 20% by weight.

In another preferred embodiment, in addition to recycling the second depleted stream 336

into the feedstock 310 and/or into the first effluent stream 324 through a slip stream 340 and/or

30 342, the toluene concentration of the feedstock 310 is increased by adding toluene to the
feedstock 310. In this embodiment, the ratio by weight of the slip stream 340 to the toluene that
is added is from 1 to 1 to 10 to 1, with a preferred ratio of from 3 to 1 to 5 to 1.
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stream to provide a first depleted stream;

removing toluene and benzene from said first depleted stream to produce a

toluene and benzene depleted stream;

recovering para-xylene from said toluene and benzene depleted stream to provide

a second depleted stream;

isomerizing xylenes in said second depleted stream to provide a second effluent

stream;

recycling said second effluent stream into said first depleted stream prior to

removal of toluene; and
recycling a slip stream from said second depleted stream into said feedstock.

2. A method according to claim 1, which further comprises adding toluene to said

feedstock.

3. A method according to claim 1, wherein said toluene removed from said first

depleted stream is added to said feedstock.

4. A method according to claim 1, wherein, a single separator is used to remove

benzene and toluene from said first depleted stream.

5. A method according to claim 1, wherein up to 50% of said second depleted

stream is recycled into said feedstock.

6. A method according to claim 1, which further comprises recycling a slip

stream from said second depleted stream into said first effluent.

7. A method according to claim 1, wherein up to 50% of said second depleted

stream is recycled into said first effluent stream.
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molecular sieve comprising at least one metal selected from the group consisting

of Pt, Pd, Ni, Rd, Fe, W and Re.



