EP 0 202 371 B1 Description This invention is directed at an i mpr oved
extractive separation process. Mre specifically, the present invention is
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aromatic sel ective solvent having a normal boiling tenperature within the
range of [err]. to [err] and which &&Iv r]&t" ntai ns di ssol ved water in the
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the nefhod of the invention i nvol ves passing all the feed into the
extraction zone 10 via line 32 and_nozzl e :30, and the introduction of sone
recycle via line 34 and nozzle 30, EPREOR&FhBAder of the recycle being

i niyoduced into zone 10 via line 24 and nozzle 20. The other nodes of
oper.ation are described for 25 conparison only. The subject invention has
been used to I nprove the operation o extraction zone used for the
separati on of benzene, toluene and x om non-aromati cs using

sul fol ane as the sol vent (ND ThEUSPRATTHE OF ENVENTEONAventi on descri bed
hereinajter, zone 10 CORPREMENTALC QUHANGEAINeNON2@ROMADICS havi ng
perforated trays. |nleCONTENT APF BTX 3PRODUCTeMHENAALI?FERED 34 for
recycle, permtted both ADPEDEcTHROUGHN ONE FEED LIOCARIOMs to be split
before entering the extraciiton zone (for the purpose of denonstrating the
benefits and advantages of the invention rel ati acreassm-im/M8hitve nodes),
rat her ®han @eled iRgteoDnct@as® cumh onl yNoneArosatiinis hwRowastpeamd 30
preferably aBxtdispoien ZomeniThupwihone tray apdk Pradyet sbipe A |east 5
Wt . % of the spliltirser3am({iws Adssed t hr ougEompairesto Baseyabide e
measure of the efficiency of the extractive aromatics- non aromatics
separation process is tRe?percent non-aromatics In a 35 Odownstream BTX
product’line. Table | shows the net increase in the non- aro tics content
of the downstream BTX pBeduct |ine over a base anount ad = Punction of net
increase in feed rate at constant recycle, where all the feed was added
through line 32 and all the recycle was added through line 34 into nozzle

30. (not in accordance with the invention). Table 11 illustrates that the
net_i ncfease in the non- aronmatics ety pf the downstream BTX product
line is much | ower than t 0 when the feed
rate is increa (?\?Oilai ;#J I ﬁﬂ‘ n”]' ﬁdN l,,h fractl on
of the feed b gﬁ 5%%;@ Qﬁgﬁgﬁ : 8 mh

whil e gkl thes —e—t- i also

rate for sub te AW ﬁ‘ase h?nlh%oﬁa% Bwﬁ tream
on-aromatic %i &@ h oduct 'l1n migCr ease

in the sheed ed fr om t hEoﬂg‘%erdatfo r§§§gt9 1[,3 an
i ncrease of - o tream

BTX product line. By congarison, mhen the feed was splitg the data of Table
Il illustrate that an increase of about 16.4%fromthe base rate resulted
inonly a 0.11 w. % non-23momatics content in the downstgeam BTX product
line. 589 55 4 ~ EP 0 202 371 Bl TABLE | (NOT | LLUSTRATIVE OF I NVENTION) 5
| NCREMENTAL CHANGE | N NO®- AROVATI CS CONTENT OF BTX PRODWEJOBHEN ALL FEED

not in accorgan e | ? n). Froma conparison of Tables | and 11
it can be se gé % § hé& eed permts nd gﬂCﬁga e in feed .

ADDED THROUGH ONE FEED LOCATION Increase in W. % 10 Feed Rate
I ncrease to 6.4 Non- Aromatics in Downst®e@# Extraction
Zoné Thyough BTX Product Line As Line 32
(Wm. 9% 9.1 Conpared to Base Value 2.9.04
016 8.2 . 0.10
l12.8 0.05
- 15.5 0.08
16.4 0.11
60 As shown by the datfa in Table Ill, from another set of runs a much more dramatic increase in extraction

zone performance could be realized by directing a fraction of the recycle through line 24 into zone 10 in
accordance with the invention. The data indicate that where all the feed was added through line 32 and all
the recycle through line 34 {not according to the invention), increasing the foed rate above the base rate
resulted in a significant increase in the downsiream non-aromatics comtent in the BTX product line.
85 Increasing the feed rate fo extraction zone 10 through line 32 by 12.3 and 21.5 wt.% restlted in increases
of 0.04 and 0.14 wt.%, respectively, in the downstream non-aromatics content in the BTX product line.
However, other data in this table demonstrated that splitting the recycle stream in accordance with the
invention permitted a significant increase in the feed rate to zone 10 without causing a significantly adverse
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eqt 0 { t. line quality. Where recycl was sp C
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2 7 while the feed rate was held constant through line 32 in accordq;c with one embodirr.\ent of the invention,
0' 03 6.4 the non-aromatics content of the BTX product line declined by 0.05" wt.%. ng gus same spiit of the

' . 8 recycle stream through lines 24 and 34 and with all the feed added live 92, it was possible to
g 50;1 128 increase the feed rate by more than 26 wt.% over the base rate while increas: éth‘ﬁlon-aromatics content

f the BTX product [ine by only 0.02 wt.% o base rate. Thys, -nthy bé Sedh that spiitiing the recycle
0.11 60 (s)tteag??a Pgﬁ ‘ Blﬁa iﬁ{ggf_al%t l@cfclav;[_ Dovd the 10btieROHith 26 the 3k stREm fid HaBed

much nor e Qraild vory! siififiGhtifordale Rplokidtt budhl) ardSHn MRGGASUEEBNCE coul d be

real i zeg, by @I £ GkiabBio Bepdraibh loP Berdne! fftieieC SACkyRNG, the Uipdnbrit encsttsdnsiive 1 QIe
10 I n accolygd@insnssbil the bitRictive \eBFHON is xyitRe. AdlizutionN 6 ha taBovelnatbd \proesss, @l which e
feed was aReRA of fié RigEid drbahewasptslodakdd dbbgt aBeCiicrbase inylanacdvern es Soinperadto a
accor di ng doRvehlitAal ipfik&s ki @mparathlé etk Mowhidnand readlerstrbam sidswbsplit Ehusabeaddiiore
resul t ed ig adrattiog i thé aydle aboas A Reatibm att whichchl) Wiesfoadia atided prodvcedatdownstreamnBBht

i n the BN pr@ueding havingreredusbd norreronedics cogtesthvenild dmditanenuely ingreesingr the xyleya recgyRy 10
t hr ough | i aseo@arduito & 2orBordiore R4cess mvhioh the saghdleewesinat $pliter eases of 0. 04 and
0.14 Wt .% r e&keteiexahyes have idascribkdvh Specifio rexirasiinnasysient ftds clegmthainthis|ipvetiqr ITX
product | ispelicableineother extrestioregregtiang. in this table denonstrated that splitting
the recycle streamin accordance with the invention permtted a significant
ingcreas®in the feed rate to zone 10 wi thout causing a significantly
adverse 5 EP 0 202 371 Bl effect on BTX product line quality. \Were
recycle stream 42 was sptit such that approximtely 25 wt. % passed through
1ine 24 and nozzle 20, end approximately 75 wt.% passed through |ine 34 and
nozzle 30 while the feed rate was held constant through line 32 in
accordafite with one enbodi ment of the invention, the non-aromatics content
of the BTX product line declined by 0.05 wt.% Wth this sane split of the
5 recycle streamthrough lines 24 and 34 and with all the feed added
through line 32, it was possible to increase the feed rate by nore than 26
Wt . % ovegy the base rate while Increasing the non-aronmatics content of the
BTX product line by only 0.02 w.%over the base rate. Thus, it may be seen
that splitting the recycle stream and adding a fraction of the recycle
stream above the | ocation at which all the feedstreamis added permtted a
very significant Increase In product quality and/or in through-put. 10

In the extractive separation of benzene, toluene and xyl ene, the conponent
nost sensitive to the effectiveness of the extractive separation is xyl ene.
Utilization of the above-noted process, in which a fraction of the recycle
stream was split, produced about a 6% i ncrease in xylene recovery as
conpared to a conventional process at conparable feed rates in which the
recycl e ®tream was not split Thus, the addition
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of a fraction of the recycle above the location at which all the feed is
added produced:a downstream BTX 15 proeuct:-line having a reduced
non-aromatics content while sinul t#HBSBRPY Bhcreasi ng the xyl ene recovery
as\gonpared to a conventional process in which the recycle was not split..
Wil e the exanpl es have described a specific extraction system it is clear
that this invention is applicablg fo other extraction operations. 20 26 30
35 40 50 EP 0 202 371 Bl [enr rr]” [err] 10 [err] [err] 20
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Claims
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1.. A method for the exiractive separation of an Inlet feed stream comprising first and second components
into raffinate and extract sireams, comprising:
(a) introducing (32) the inlet feed siream (12) into an extraction zons (10);
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[err], [err] [err] 50 Clains 65 1. A nethod for the extracti\m\
an Inlet feed:stream conprising first -and-second conponents i h ' :
a?,d extract streans, conprising: Fﬁ)ogoﬁta%a]ci'ng (32) the ml,ﬂ'ﬂl’#ﬂ&j‘@ﬂ”ﬁﬂ"’
(12) ¢ E - S

5 .

into an extraction zone (10); 7 EP 0 202 371 B1 *
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Claims
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1. A method for the extractive separatioh of an inlet feed stream comprising first and second components
into raffinate and extract streams, comprising:
(a) Intraducing (32) the inlet feed stream (12) into an extraction zone (10);
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[err] . EP 0 202 371 Bl *

i nt r oduci ng (14) a sol vent selectivel y-m scible wi t h one ”H

Into the extraction zone at a spac@&rGpegrilBicati on fromthe WQ‘”

atiphi ch the feed streamis introduced; (c) causing the feed st r ean! and

sol'vent streamto pass substantlall countercurrentl t hrough t he

extraction zon® cing (1 gcagiuent aﬂe ivaly 'a@?’b' itk gee of Q@EHPPP'QGPB)'""P &eaﬁtx?fﬁf’é?'y

rich in the fi E}? "'Sca“m from th%l'ﬁ%?“ %af‘l"'}‘ﬁ?t W&%’“

relatively ric F s'f'sh % c? 56% ’F'P(l g@gﬁ( t'?;[ b e
8&’#‘ e‘% b "b it $oER8e o ne

recycle strea ﬁm eyf'

char act :ﬁ;:?gm °?e e, ,,ec f&,gsuz gew i m‘w’?gﬁp )
cont ai ni ng SUbé} &im??E; ¥24)fjl ﬁe Pééﬁ;%n %m su£ %Bﬁke Bdc8

streaminto th&n@pdidne h@@xt?a‘apﬁ'o ﬁﬁh@ between the
| ocati ops at WakdabhstddvhieR! tl'\éeé?ﬁve tk aﬁd{g lfeerﬁ}ﬁea ction
i ntroduced i ntgnéRe).extracti on zone 2. The net hod of claim1 erein

the first conponent is an aromatic corrponent and the second conponent is a
non- ar omatd. ¢ Theo Mahibe rof .clal® 13wikdign Wat fstCcombor@httis NanZartvhilic RomMpdnbid 70| thee BdcotdS
sel ectivel y norgmonhdnit i avioh-arotlati: campeneiti C conponent. 4. The nethod of claim 2
or claim 3 wherein the solvent is selected fromthe group consisting of

sul f ol ane,3-t &be methdudf claien 2)viyerad the giivenids selediiviety tnfiseiblesnith thearothetic doonpériantal |,
N-net hyl pyrrolidone and m xtures 20 thereof. 5. The nmethod of any one
of clains 4 flee meihpd obiclaim Beor sidiny nwherein thatsolyens de delécted dfromh the egraup aaotsisting pone
at a | ocat i opuifalBesy tetreeteylang @lvee' otheanl, ditpgtiyhsulferider fudharali N-methylr rytielideng and tmixturése
extractPon zBREF 25 6. The nethod of any one of claims 1 to 5 wherein at

| east 5 wt_ % of t e rec cled streamls I ntroduced into the extraction zone
at a | ocat® OE; g P f"ia‘(m: 4\Rerein the solverd js intpoduped loto thy exsarierneene Ao
the extracti Bpkeve e loggign gy B °J?°da\?1‘§7"‘15'ﬂ‘éed(5'ft°@?a’ft’ﬁ%ﬂmﬂ‘ﬂ% wherein the

extractésorb ZQpe conn, aﬁ n c;a' tractl

por orto S S e i el el
ocation. Wne(fﬁr stream | uce Rt 6 the extractron

8. The method o any one of claims 1 to 6 wherein the extraction zone

conpri ses @ BRf fbfsh 67dnk b P Raifi® N0 63fherdin the) SxtiBol QbheOdomPitls MRy exiriciidn ™S
1 to 6 mherepdhel &R WheldiE pbiiéh &ORS P SteliR Ss AtrBREeLE nfnirhin? 6t dridNrag ABSVe the
Revendi cat i Opgatié®where &if thE REEstem Y iRRBGGRE IR thE&lkrhalied 2one d' un ecoul enent

d alinmentation d' entree, conprenant des prem er et second constituants,
pour obt erd r TikemetBRDOH @WRAb 9f Claitts 1116 GOthbieintRd SitrBio kord coMprizéO8l YarliedEaxdraciidnt |
conpre- nantzdna) |'introduction (32) de |'ecoul enent d' alinentation

d entres (12) dans une zone d' extraction (10); 46 (b) I"introduction
(14) d' un Solfheambtherd efcanplore diecldime drio 8 eMherein ithecextrattion ¥dnel Roroi@isSescOpaeksicaxtractichans
| a zone d' extanacti on, en un enpl acenent distant de |'enplacenent (30) -
auquel est introduit |'ecoule- nment d allnentation. (c) |a commande de
I%oulgnﬁﬂ’”ﬁ"&“ﬂ?ﬁant ation et de |'Moul enent du sol vant pour qu'il
“travers

1. Procédé de préparation extractive d'un écoulement d'alimentation d'entrée, comprenant des premier et
second constituants, pour obtenir des écoulements d'un produit raffiné et d'un produit extrait, compre-
nant:

(a) I'introduction (32) de I'écoulement d'alimentation d'enirée (12) dans une zone d'extraction (10);
45 (b) lintroduction (14) d'un solvant miscible de fagon sélective avec I'un des composants dans la
zone d'extraction, en un emplacement distant de I'emplacement (30) auquel est introduit I'écoule-
ment d'alimentation.
{c) la commande de F'écoulement d'allmentatlon et de I'écoulement du solvant pour qu'il traverse
sensiblement & contre-courant la zone d'extraction (10) pour produire un écoulement (18) du produit
50 extralt, relativement riche du premier constituant, st un écoulement {18) du produit raffiné, relative-
ment riche, du second constituant, et
{d) e renvoi d'un écoulement séparé de recyclage (42) produit par un traitement ultérieur (40) d'au
moins I'un des écoulements de produit de la zone d'extraction (10) dans cette zone;
caractérisé par
66 () l'infroduction (24) d'une partie de I'écoulement de recyclage (42) contenant sensiblement la
totalité du second constituant de I'écoulement du produit extralt, dans la zone d'extraction en un
emplacement (20) situé entre les emplacements, auxqusls le solvant (14) et la totalité.de I'écoule~
ment d'alimentation (30) sont introduits dans la zone d'extraction (10).



sensi bl ement a contre-courant la zone d'extraction (10) pour , I”",
e' coul enent (18) du produit 50 r relativenment ri cH" m'ﬂﬂﬂrm ,
constituant, et un 6coul enent (16)EP09~|§%3§(§§1 raffine, relative-c

risghe, du second constituant, et (d) le renvoi d' un 6coul enent separ6 de

recycl age, ( Arbsdd’seid alreddAdicatith 1, 5éknl1GIERIM prothibEoh&itiant 6&iUh cbhsitifantRbiistile 4t d€S
6coul ement s ggl8nddoRsittaht d3€un! cgns;,gg,ﬁng}, Korhdiguel | On (10) dans cette zone;
caracterise par 55 (e) I"introduction (24) d une partie de

| " ecoul engnProb&iér oy Gh agendickiion 2,08l Neté! 16 SBIGdnb b& IThIsHibd do tagbra kdldctivedares @&CoNd
.const i suant cahetittenesrodtigeeent du produit extralt, dans |la zone d' extraction
en un enpl acenent (20) situd entre | es enpl acenents, auxquels |e sol vant
(14) et |4 Potdléisbion tharevendicatibre2 ound rlansdbquiel lasoitaat asbeholsi3iis & @rupe cdmpeatiant les
dans | a zoneulfdiaes fe EtrasthyRngglvo)!. le Bhénol, BRINGSIRGRIBTL, BXurlral, By Nodtepyelidene et
revendi cat i des mélanged dorceb egdwls. | e preni er constituant est un constituant
aromatitque et | e second constituant est un constituant non aromatique. 3.
Procede dke| Becddd seley Eungiaueleqnaie des ravandigations § ded, selen lagypl o feivapisest ifrasul dang Iaje
facon s6l ec#g & exigastion en ug emplacemeptsitud aurdapaus de Famplapaiieat aupiveqs dygualScaulamsnt | o
revendi cat i Baimenifionsst 'B*é‘?ﬁ’g"ﬁaé‘afféf’“‘ﬂ ‘ée’ﬁﬁﬂﬂ%nt est chol Si dans I e groupe

TR A e R e e .
Ces pr odui t mentgl]lcéj %ﬁt taﬁ lf % l? F s azon §tl i

de coule menta o extraction.
4, selon lequ ef 6” ans zo e ext ON én un
enpl acensnt :%Eédé@eﬁh‘h% Héon Adﬁ’c‘éﬁdﬁ?% @Qel&h‘ MJQ@H %Gﬁ%kudcuoﬁ%g el
d' al i ngntat |, Q.88 trokifabdo Lﬁua&ea %@s i 16608 endlp&iid deARE ufan.emlsér& clddle Q& ThtFoduit

sebon T unesy Gy &‘Qr\ﬂluﬁat SFIVEIT PéMhdidebiRent of IDtotalfé b Pecb @it d'dilmeiBidASesP %0
en poi ds dejlrodhit QbHsRAL dbRfadiohS est introduit dans |a zone d' extraction en

un enpl acenment situ6 au-dessus de |'enplacenent auquel la totalite de

| " ecoul ergenprotédal skibie Nind lultbn6iit dek Réverfitdiidns 8l ANG; sdich 18481 Eone Xlekitklidn@Bmprénd

Proceds sel oib donaidrextigttioh & emcpnes.des revendi cations 1 a 6, selon |lequel |a

zone d' extraction conprend 20 une zone d' extraction a pl ateaux, et

sel on | edueProodué splan 'ing quielcdntubcdes Irevaneivhtiotie 1 1266; yaldnalgtiolds tonk ilexicitinntcorprand

nMoi Ns un pl ereczace diextrdeios reenptied'ir gamisageenent ou | a totalite de |' ecoul enent

d alinmentation est introduit dans |a zone d' extraction. 8. Procede selon
' une Yudlatevkppgerigkss revendications 1 a 6. selon lequel la zone

d extraction conprend 26 une zone d'extraction a chicanes. 9. Procede

sel on Purfe 'EI@P"@BH Lféﬁ%‘é’“ |T EpuIRe Plaes ﬁl@?ﬁsinwa@"a@emﬁewm@rd 2I""8"‘°z’f?ﬁ@°"°"‘

d' extracti of?"é‘ﬁ' age.

Pat ent qanspr uc )ede E'"?‘ F(P 'ﬁio ? %g::(f%' one 4 Siner
e et el e %eé%“’a%imi .
(12) In el ne é}ﬁhﬂ%&%ﬁgg%m(t?ng)deﬁog& %%%%m”ffﬂ%ﬁﬂﬁ IQI , Im wi 6@6&@‘8)6&2&

elektiv mt
' rakjyl Onszq'gﬁtlvarglcﬁ Laﬁ' @ér e\‘é?é?l |i t.Sun Buktb®bm (16), der relativ reich an
Ei nsat zmat er | g ShditoiTkShpdaskd-Hy umﬁgnd,mdbeabst andet en Stelle eingefahrt wrd

(14), (c) der iR seperatBriROEKRMAEIsRIM EY detedurch GRAIBBEHILS Whitshb@MBeREAZAD) Gfdeac ht
wer den, i m wesiés leines & Extrikidne SnstpkodakiBrBing Gbrgsbieftt Vil thake E@EGERERe (10 2urtiou-
stromen, um egdefihit widt r akt produkt strom (18), der
45
dadurch gekennzelchnet, daB

(e) ein Tell des Rlickiihrungsstroms (42), der im wesentlichen die gesamte zweite Komponente des

50 Extrakiprodukistroms enthél, in die Extraktionszone an siner Stelle (20) eingefilhrt wird (24), die
zwischen den Stellen liegt, an denen das L&sungsmittel (14) und der gesamte Einsatzmaterialstrom
(30) in die Exiraktionszone (10) eingeflihrt werden.

2. Verfahren nach Anspruch 1, bei dem die erste Komponente eine aromatische Komponente ist und die
55 zweite Komponente eine nicht-aromatische Komponente ist.

3. Verfahren nach Anspruch 2, bei dem das L&sungsmittel selektiv mit der aromatischen Komponente
mischbar ist.



40 relativ reich an der ersten Konponente |Ist, und oenen

Raf fi hat produktstrom (16), der relativ relch an der zweiten ﬁm "'HII“""I'I"I",
zy-bilden, und (d) ein separater RERR2088ThBEstrom (42), der

a.qryhl | ef I endes Vi ter ver ar bel ten (40) m nde- st ens el nes der

akti ons grg Qer&e Sngnedefrlo)
zurl i ck- gefEHrt s “° s beYV' ll%( 5" der
Rf | ckf t hr ungg; b%g g‘r ?Q" PﬁZ}B SU‘ vvsr:rfc t f{ﬂkﬁ%ﬂoh
des roms ent hd| t | n d| e Ext rakt| onszone an ei ner

St eI ' e 42Q) \‘i‘elerfQ&T mﬁteiﬂ%{ Ger(l?réérmhq' £, Sehasmh deNLSh@shRD ! S si1eld ifiGBen

das L6sungantrbi@bnskok e..sg@féh@emrdgaasamema@ doF Blofid Mee! AR ks 8 NEiksaChatbrdl ! &
Ext r akdonsz oBgautididons bing&liwida. wer den. 2. Verfahren nach Anspruch 1, bel

dern die erste Konponente eine aronmati sche Konponente ist und die 55

zwel t e Kogpovireh Rfeh indnCdur -AASEAIRS 115116, e PR MitfeStorisS8 GevA% s fzalttigarumas h
Anspruch 2, $fimhns@edinslaSielles die Extktidnedoné Sthgoihit Weldlbd, didcoberfdllo 63 tSte€ ) an dem
Konponent e ndas gitae Einsatdmaterial irelfe Extidlidnsddrb didgefititwid. L M S * 4,
Ver f ahren nach Anspruch 2 oder Anspruch 3, bei dem des Lusungsmttel
ausgewghi 7. | trfatgers nagle iein@nLdep Andpeishee I disch, daisdeBudié Ekterkijonszener eiwt Biider arjhajterole |
Phenol , Di nefXdtrghtionskdne uimdabt m ¢iviTail desNRUckSivyrigpsjrome frindesienn elnert Bodes obapljeter
der sel ben. GSStellg eingefiilfriarirdean dender gesamdmiiesemateriplsirere Rcdie) Extypidjongzong eingefiiiviwitd: s
Ldsungsmttel an elner Stelle In die Extrakbonszone eingefthrt wird, die
ober hal b &er Vedahten gadhj elpgm der Apsarlichpad BiS Bisbel Aem e jExirakfignszgne, eine mit Einbauten
Ext r akt i onsz¥5f8@ %?ﬁmﬁ?zf’"%"?'ﬁf” 6. Verfahren nach ei nem der AnsprUche 1

bis 5. be! mmndestens GCew, % de rackgeofthrten 10

einer Foie ﬁ"fﬁh'w S 0o e Bt Fel BT e herPbloRrot e o e e
Stelle |iegt) am das ganze Einsatzmaterial in die Extraktionszone

el ngef Uhrt wi rd 7. Verfahren nach el nem der AnsprUche 1 bis 6, bel damdie
Extrakti onszone ei ne B6den ent hal t ende Exhaktl onszone unfatlt und ein Tell
des RUckf Uhrungsstrons mi ndestens el nen Boden oberhal b der is Stelle
ei ngefahrt wird, an der der gesante Elnsatzmaterial stromin die
Extraktionszone eingefihrt wird. 8 Verfahren nach elnem der Ansprlche 1 -
bis 6, bel dam di e Extraktionszone sine nt Ei nbauten versehene

Extrakti onszone unfast. 20 9. Verfahren nach einemder Ansprtche 1 bis 6,
bel damwdi e Extraktionszone ei ne gepackte Extraktions- zone unfaflt. 25 30
36 40 46 50 10

50
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