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| NTEGRATED PROCESSI NG OF METHANOL TO OLEFI NS
BACKGROUND OF THE | NVENTI ON [ 0001] Thi s invention

rel ates generally to the conversion of oxygenates to
olefins and, nore particularly, to light olefins, via
i ntegrated processing. 5 [0002] A major portion of the
wor | dwi de petrochem cal industry is involved with the
production of light olefin materials and their
subsequent use in the production of numerous

I mport ant -G tion and use

of 11 gnt dNaED LR RAES Sy B TBAN B &S

wel | - known chem cal reactions including, for exanple,

pol ymeri zation, oligonerization, and al kyl ation

reactions. Light Bﬁ%ﬁﬁ'(“r&o@ﬁﬂe@ﬁﬂﬁﬁ INVENIONet hyl ene,

propyl ene 10 and m xtures thereof. These |i ght

moeij ns Tal8nRSE6N LA BHihl AL i loln bl -
modern . pet Irloc‘hem' cal %.né g’Lemh Céﬁ%f&glgiﬁf ?}f}légr.lat%etﬂg}egps and,
QtFrRagiIquily) fodisht QElds; vie intperpledpmatssiigy refining is

fooe2 st eamLSHAGKTHNY S..For various :

r eas]glns i ngjl ugl(ﬁ%g %fg_g"'g?g%?]”%‘g#g}&gg’gﬁ@rﬁ“@‘}mﬁéﬁ ygleg] with the
RiRdugionoh ligH et fisuppenalcand shadevubsdqoas usd inehaprbdiaisn bdmgnerous

E%ng_tlt cﬁ@rﬂfoﬁfﬁﬁod&ksh §1ﬁcht]ﬂ§ ucggxi]zri OA Lgsgg} {@é 8&5&{%}%%2%@ involve

quantities of raw materials tha
taieus well-daommchegeal rdaesens linayinting f@fex amplaf @11y adriation,

&1 ; qﬁ}gtp.f r.alternative. . materials for |ight
O%ggll% %Z%irag’d%?t i nauﬁgée éé(t)jnst ]g{‘{w‘geq}’ﬁﬁeﬁ?al Yo‘%ﬁ‘ﬂ@%ﬁb@&ﬂ@ propylene
adahixaeesghaetfollsesalight ohafine apasichaallbandig bloekd iked Us@e 8fodern

anol .. and . hi.gher al cohols or their
EbRRAR o8 NG uPMpy aibes Sulenouizsdpibvnpipresent day
reflmeg is ttie gttdny kraekih@of petieteam feé B3I F@X@MBhseash BEMURAE geographical,
SLeves S h as mi croporous cr ystalline zeolite and
oS, goli 1|czg aE% 185‘?‘3)%?3?@13/ 531}5545&51]08?’ |tl}p art has long sought sources
@hdr oo g uoienaphabp haisee aRE: of AMEMKBENN HaCarP LOMRE & supply the

he nversi.on of oxygenates to hydrocarbon m xtures,
Jemra?ﬁ?golﬁlﬁéef? g}ﬁ)‘}’&f’?‘é‘d‘é‘i‘%&lﬁm xtures conposed |argely of

[bo0Pt Oftefdensh fer@%LtiéUﬁﬂa@aﬁ%_@ﬁgﬂt%finﬁg u%hg'rlk fuﬁqed to the use of
oxygenate-containing feed is primarily methanol or a
Oﬁég A7 Pushet elcoldrigidn Bereatriiquirelyu @i thgussrof dethmolhethaolo), ,and

highet ©adHo¥s dresddl desivi S L9ni §i.gant..

qgl?ant ities of wat e?@f&gﬁmth %]e 8%8%% S%%‘%\?Zi?g‘%&oﬁ eg’fm’sd bect:lﬁ'l ether,
efcezﬁlrsexta@l’lq- Yiplecalapsipyes sudhors neseapprions crgsiglhingrevtiessil agn-zeolitic
charyeml davtid I f s of water r .

ol ofIJ etuh[hgﬁes‘ir?g%?lg?ﬁggﬁ% gﬁfgﬁw@ﬁ)’en%%e oY prtr%[fl%tgg}e conversion
ofa¥ ¥eengiesy to iryfirogdrben mpyiren eariovlagylhydb@rboprreis eneeofhosed largely
ol oleppE eased relative amounts of water can

Si %r;i ficantly increase the potential for hydrothermnal
[dhge Sueh pregessinggelmatie tieanyesmicoroneiatiag 584 is PMAEOY &Ethanol or

O e B iRy SN DEELET TR0 Bt SRl iou patedease of
sighificant quantities of water upon the sought conversion of such feeds to light olefins. For
example, such processing normally involves the release of 2 mols of water per mol of
ethylene formed and the release of 3 mols of water per mol of propylene formed. The
presence of such increased relative amounts of water can si gnificantly increase the potential

for hydrothermal damage to the oxygenate conversion catalyst. Moreover, the presence of

such increased relative amounts of water significantly increases the volumetric flow rate of
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-1 the reactor effluent, resulting in the need for

| arger sized vessels and associ ated processing and
operating equi prent. [0005] US 5,714,662 to Vora et
al., the disclosure of which is hereby incorporated by
reference inits entirety, discloses a process for the
production of light olefins froma 5 hydrocarbon gas
stream by a conbi nati on of reform ng, oxygenate
production, and oxygenate conversion wherein a crude

m&td%@dﬂ&l effpleh %‘tﬂ%‘p e %ged frdr aﬁ%fﬁ g Irze %q%t@h‘s? arlllg%gsé)magﬁ drocessing

xygenat es and rising
H 9@%@”@&@@h@k8@ i's passed dlrectly to an oxygenate

%er Si ctjion of ht ol efins.
FGU() g] V(\%’] 294;%60 8 F}’ro(g%egt é lfi 8@5%? %@WC%& hgeeby incorporated by
Edf¢rendeiiy és Eoirety) daﬁqhm;epﬁ pﬁi)k;i&ts if&@he prdBEBBH of Rht olefins from a

ave deS|r d and sought. TFor
hgﬂ%&}lbe&e#‘% g?eé‘m iy aaﬁo ’@‘B’i‘)ﬁ@?&éw QRYEenyfe prpdfigion, and oxygenate

?@U@@ngﬂkhﬂnSbﬁﬂe&ﬂdmﬁ@@&@ﬂﬂ B&X:&Hﬁhg of
LSS ed [£ Pt her ?Ig VG oR T oxvgenates and

mn gl ssel s.
ongol Ny eSEImIQ 1§Hbe“ﬁ%é‘8d pesvies @5@’@@@1?@355@?@%@ @na oxygenate

ananipertent Sr (gkoRabraNeh figadi |y handl e and manage
reacti on and byproduct

@%@@ g@g@ he heat o
' r SBE e OCSi DRy eprio beefbictive foblefih pfadutihes further
mﬁmdi\e:meﬁtsamv@mﬁ lBGred 88d §c§1ﬁﬁ'tn ﬁoxne%ggngfeo{helgpsg agnﬁ(?rfglor}x% d:!c'SIre and

? and arrangenents that produce’ or
“eﬁ% mngéﬁlea%l?wd&ﬁwm@tlmhq dogthf requiired teastion \@QRR] Fther,

ot tharmion @eliR #ea A AR
oxq\{ naO eg an \t’;er o in?‘;dgﬁ;e &OF%EEI?‘AE géehegllg%ﬁx{:d’ alyangenients that can more
5t @gﬁi’ I ARS Maraze sithasor both the konsofofactiti sndstypeRINLCATerd8sociated
Fiad f i ocess. . such an ,

ig0sucR paReRlngl §61 ALeARY Bl 90, 815 brigolne desire’ zlflrtsirrggégg Ppqgessing

ol efin cracklng process or a
FIPﬁSIi‘eé\?@ fFgoments dlatproflucstonydsené ianidased efytive Rghounts of light
Jrgmegver, this C4+ stream al so contai ns heavy oxygenate
materials, such as ketones and al dehydes which must be

[Py e Birthet issus b dedl lveth iprhacis piddgcts ofNE oXPLRAE cdiRersion zone
| s was previ ousl

£ enate materi p y
1fc§%§§\é%4s'u@gﬁ£§t?e¥§c ¥ gtrea\m 91 Hmi H%“S:PSFS‘P‘B btfqag)( G@nybg @fﬁqﬁ tg an olefin
cgru@hm(aspracqﬁetsh@rmlahw&lfﬁrcrﬁkmfg pERedshat nhe'iatﬁes?scﬂré(c%&t toliprove the

008] The prese
eftEortnian %hgf’md&“%ﬂdﬂ?@?r ﬁ‘%ﬁ%ﬁf %Ué‘}alinuaﬂS@tCOet@méﬁftvymmnate

I nvention

ferl(ahesuchast kmmmls ahdal Dy dandhivR @kt beTQﬁo»regﬁal Cibk Brl}l{tﬁ‘er IB?ocessmg

g ﬁz M &@}Of the nethanol remaining a
Ir sf "éovﬁ Versican e atPnpGrial wat previbedyl favgd of be extraction

Wllth @Wcﬂ?ﬂaﬂﬂmﬁummﬁ A4 hetHRMOEL S PR EEAGLOL Sol@ent for the
%@Ea&gtlton step is required to renpve the rema
B8R much of the water normally through

[0008ict | Ohapile@dht invention includes a DME reactor to first convert much of the
methanol to DME and water. The reaction is not complete with some of the methanol
remaining after this first conversion step. Prior to the feeding of the DME to the oxygenate
conversion reactor, a separation step is required to remove the remaining methanol and much
of the water normally through fractionation,

[0009] The removal of the heavy Oxygenate materials and the treatment of the DME have
now been found to be advantageously combined through a process that uses the

methanol/water removed from the DME to in addition remove the heavy oxygenate materials
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30 [0009] The renoval of the heavy oxygenate materials
and the treatnment of the DME have now been found to
be advant ageously conbi ned through a process that uses
the nethanol/water renoved fromthe DVE to in

addi tion renove the heavy oxygenate materials -2 such
as ketones and al dehydes fromthe stream produced from
t he oxygenate conversion reaction. SUMWARY OF THE

| NVENTI ON [ 0010] The present invention provides
s and arrangenents 5 for

LR, r I ng_sche ‘ .
PRE F adtc SRTaE Ut BPMIRS Tsamirabiedd Mymitheny egies sonsersion
f@0ddn] The general object of the invention can be
attained, at least in part, through specified nethods

for producing |ight IW dance with one
enbodi nent, there iSs[fM v 8’5@5%@?#@?% pr oduci ng
light ol efins that involves contacting a
$lanoThe prsseait Miveiionfreedédsomlpravad proodsinaBeemes and arrangements
ER eSS ne W th a catalyst and at
%_'r @flord %f?r{ssgaf CUIQ}IY\jfyelt%h?\D)s

reaction condition e "% produce a net hanol
Whller silbngemernt bojectab e ivfchtioetdn RRPILS aNBadilBENWrough
er.. At |.east .a portion of the water is '
FADSC ) By e P B S L e S,
ebfidenmethod farproducigight QERBEES 1Sl @8 0 HR0RE E%e'f}gznol-contaming
a reduced water content. A

Lnethyl ether .and havin > [
%%%“g%“n%ﬂegﬁaﬂodfgi“ﬁf Sé%gfteg%%aﬂ? Wi agptatyseandiaf gepction conditions
gifeogests psidueamiethansl Rb@ekRsh feBetobn® XGERAbRprisin g dimethyl ether
a%g%/?rrs%toln react or fglne wi th an oxygenate conversion

catdl'§s

g3t SQ%QH St e pigter asreroxedison ghieanéthanol conversion reactor

won difab@ns formnClinichirdg s 8@y SaRak R ARMYE i i
‘gr essure ?‘f adte 1I ?z;st S24r0 kPaggbsoF gt e, é??lggﬁd\?g%%%educed
BAGEPEN AL fepdcpuprising 3f lepsh & Poftiontns tiediset prepessrstream is contacted in

HOX GO Ron RHRNEFeEH O, 0RE ARG AR S L ght
ol efi.ns and hea\(g ol efi ns. Atlolﬁg%??@ggporﬁnoéﬁ&g’fsll alyggenate
BRYGENRERUOFrPRS EPRIN Insludig an o8y gemaimchmasjorakadtion preasige of at

16RET408P a1aBs Auth AWV R! t& EoMiRrt of %Q%ﬁ?rpﬁh%[ﬂ oé ?{(]aefeet to fag rog;'g%nate

heavy ol efins conversion zone effluen rea
CEBYRET PSRTAGH P O reagrtisampsisial lighgdiefiml agfl hesy olfink eaStasaa portion of
RSty b Ot Aont BRIk ight ol efins are ,
subs gq uentolny fe ovgétgg% gér:naglly r?lee?ﬁ% 3&?}76%%’31“? Adeavy olefins
CeBIFESIonn trione adkityudefinssbneasion Atneleffasht drehih QUingrising

patbi f e .e conversjon product streamis
e ol BT BTN E TR ARl ou Rem Riuie sitveauenay
recorped Bpmdheheal pasfinnenhasioh zamt:fladne ktreakN At &@ét‘éﬂﬂﬁjid portion of

tﬂp&% e Speffiective to absorb a significant portion

B e B ol oo Bbe e bt Pervibre soent mistue

CORyyertt deastonatarml el wabr. Phosiiednt ShNtORM efflctil ERShs@b a

o 8%5&20 f ntoF% %Xi enat gs apsorbed fromthe contacted .
gor tioR o °t K& %8 %@%tﬁ% gmdgnsnstasicd opion @ e osygaaimcorversion

produkt tsoednh e\t douggepatien SANY Xy Rles BAGHE frdiQ%he contacted portion of

the oxygenate conversion product stream is fed to the oxygenate conversion reactor for

contact with the oxygenate conversion catalyst and at reaction conditions effective to convert

at least a portion of the oxygenates to oxygenate conversion products.

[0012] The prior art generally fails to processing schemes and arrangements for the

production of olefins and, more particularly, for the production of light olefins from an

oxygenate-containing feed and which processing schemes and arrangements are as simple,
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contact with the oxygenate conversion catal yst and at
reaction conditions effective to convert at |east a
portion of the oxygenates to oxygenate conversion
products. [0012] The prior art generally fails to
processi'ng schenmes and arrangenents for the 30
production of olefins and, nore particularly, for the
production of light olefins froman
oxygenate-containing feed and whi ch processing schenes
le, -3 effective and/or

PP RESRPSLIRALD SulydR Ul Moo phnlt cubapy, it aseeraly i o
pﬂW@kSadtmgensngb&wn&amkﬁnﬁﬁgxmﬁﬂMhﬂ%d&%gha&é@&&ﬁ§éQﬂumgto

S

a nts that address issues such a
Fg??ﬁroﬁpglon g}ué gﬁagg _pb?déxaw)( \pnghdes’rp@mncbqaéﬁ mopylene to ethylene
p)ﬂod arst aadmn\mfﬁid’ierlﬂ:??pfdnf [dnt YefiR BFoRASRA RSB, %r}‘@cthgly and/or

gﬁtﬁu?é a,% s. and carbon efficiency for
y%grrB%Pb % eé‘ﬁe s sinply, effectively and/or 5
BIofidci emt Ith&ﬁfdir@bbdb@ing aght'*ins [i ggtﬂdaﬁcmﬁﬁ gx?otlﬁﬁ embodiment,

roldu0| n%t: ght olefins, in accordance wt
RS e ting? 3 ﬁ\?@?%scoefémrgcfwds@ch imatnhthmd] ccrmetsmmiemgor zone

medsw Kt and aBreR@IoR2BRiHGR 1gels with
a ca l(?/st agd “at eactl?on@g%%tgjle? ?8&%& g an Zc?rbversmn reactor

SIaels| FORBEIRIRA dimetlay] whies irshwateradt @ast azp@t’tE)n&ff tHeuiedér is removed
e métAgholl ERERWN (IR, o@gﬂ%@l&% f,’ro ranfir g;%%iasﬁérﬁ@p comprising

(gortl on of the water IS renbve
Bhet <hand badnp redoerd vedtér copmnt sbammpeodelsr stieam comprising
1RERSRS SnSHldh SR GATRS her..and havi n

r educed wat g% cont erﬁ%égﬁtglécoglkeegg%dx ppalrecgltt&%’d r§t grgepss Stteamn. A feed

C@Hﬁ’b‘l“ing phigast appettign of tharfdstipmumg;traml cicthe@dbeebnwte@lin an oxygenate
rocess stream A feed

r§60 e ith-an en Itlv si
&)9% 864 Q&gpﬁng% S %%Bg A erc§ QTG yst ag OxyEgtateconversion

onpri si ng 'east a

rgitcfl@%lﬁ‘?r@ﬁwn@ hﬁﬂlﬂbe tcomnvac htddast dﬂpc&ﬂo@&ﬁ/tﬁ? [&E@o an oxygenate
or zone enat e conversion
BRI Ty O S Lor BN G bl B otk Fe ot A porton or il of the
seeond Ptqcms§treefrﬁ écthme atvaisie 65IVAAT TR oi}%&%&e EmR&sioh ¥hcRn
cB)likﬁn(gnes%Qs}a% \n é(é/g_gnat € conversion product stream
conprisrng i ght P RENAUMPIREHOY TGFET piessuzs iperangonf at least
360 kBd dibsolﬁltetth 650 RECanRdiufy. 0€ RS aPolRAMDf R &?Qénate Cfoﬁvélx‘@[&lﬂ product
S&gmymv Ofg? x%% ate conver sion reaction” con
RET I FEOSTANERY §& Friced dpmbesy g plsfing eanotison zone via at

desirtab

lqastems uf m mlﬁfuacrﬁélﬂ@@re@étlcﬁhtanh%@a%ttathe%QQea{%F ﬁ)%% lﬁtheav oéefms

c a absalute, At least a portion o
OnVﬁVéOPSZIOB?Ie PB‘HGE?MI?GO@W%deémy lkghtadilﬁiﬁm Aah:ast a pomon of the

a&iﬂﬂﬁﬁﬁﬂﬂ@iﬁble}ﬁnb@aﬂrsﬁﬁfeﬁ@g‘nt fyrﬂ)e ‘?ecla@g'gél fr8nGhd 015 eav fé}ég%rﬁsqngﬁswn zone

@ﬁ waaT | east one of an olefin crac
FP TR at Breiveenaggony grpion orofdmtmraarm mytaodeemtmhe second

PIOBRY i dahDIb (RANE;s §alildgy & sing add tion
light ol efins, At T eastbm%{f){)er on o { it t"? Yk br further

repstiREnd p Bfasta Streas coursepEnEinptebend saerer e d fromthe
[ogggvgngit]ezé E:Scr)h?%)égg?ég%dsép od ucftr(])r %rto ‘fé%’}ﬁue t f?hfrlgg?mé‘if-g%%f‘?? with
onerpeeieseedotmebodiment, such a system includes a methanol conversion reactor zone for
contacting a methanol-containing feedstock with a catalyst and at reaction conditions
effective to produce a methanol conversion reactor zone effluent comprising dimethy! ether
and water. A first separator is provided. The first separator is effective to separate at least a

portion of the water from the methanol conversion reactor zone effluent to form a first
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25 process streamso that it is washed to produce a
washed ol efins streamto be sent for further reaction
and a waste stream conprising oxygenates and wat er.
[0014] There is also provided a system for producing
l'ight olefins. In accordance with one preferred
enbodi nent, such a systemincludes a nethano
conversion reactor zone for contacting a
met hanol - contai ning feedstock with a catalyst and at
[ t o produce a netha
e ot an b B L e B RGH  GeREys oxvenace
ePTemsiongengtangees is provided $or coefpeatinat ofced sonpirBitigdetkast Bprtion of the

fitk 5o fective to separate at
e Ploca DAL el S SO S BB NGRSy &t and a
fe@mmﬁlbm@ eéfe{:ﬂnu:en totvertfaolensta poitfositof tHe fRFdI6QESx wygenate

[ dlneth havi ng a reduced
S SSRGS e, 87 D 8 S
lnslupcsmlhedeﬂolkf)ns @ontsioh thg dfet@edo @@r[ﬂéft'oi&é&at@tcoh\ee?s%n product

ortion.o first cess streamdi net hyl eth
SR ety BEGR Gt vian cansatfsnt smaesomprising
zlckiaﬁ:tnaldrghcolﬁfihi Taasysedni REthEMBCh®s GRBNREL Bhe Fof bvdding at least a
eed to an oxygenate 5 conversion

tion of fthe
Igc%ré hes?qdé%ﬂ’i’fl P egpsn@orp |t}§ﬂ%]ea‘@r elpfipssconyrisine asng effluent stream.

[@0&s]i NSAs héed heyest, @reRh&R to 0Bt HdESe %ré"t%%\éxmﬁ)érﬁg&pt% generally refer
ve gion zone effective to convert oxygenat e
t@%??\?é‘? 3cHetpIS olefrcthy! YeredmoREaNy ol efins to forma

[0eB6ly Olnghd §ifbjCPEHRIE RN AR PRAE t
%anr|5|ng aéd|t|o€hf I?gh?&gligkﬁgp’ ééﬁigqutochtocﬁ
Yether includes a recovery zone for recoverlng at
loepgt a0BLE4HQN 2R olefins fro
t he heaV;Q%Ietlng c8§5§?§9%35§3ﬁ2&5¥¥@ n¥ne?$§%h¢°T61ypr
CP@@EBFSA§h@§éEOHéﬁémhﬂhm@ﬁ@m3nmgb to "light ol efins"

’;L 0 ke, b e refer . to C2 and C3

i ns, H#qu&% Hﬁ%hgu%ﬁ ‘%?%dylxﬁéca?ﬁﬁngopﬁ 't he
[QQMJ ectReoanextq meydtrmalhoﬁh e@vy bolefersnssd 1 eerﬁaftalh_lycymcarbon

f|n [ 00 tes"
AL el o LR SSRGS,
tqryp|(“&a¢onta1r5ng)xt;ﬂgeﬁ atfes to nclrergiethal dbﬁﬁﬁls&?x&[}@r&hﬁ%ﬁ SFhe term “Cy+
refers to carbon

1 Carb X|de
e e s R sr Ron O 5 P e S RBpi snibes akgrs
rép@@emdﬁbpdﬂrsbmarlparxe ot greb@r. FBHedasipho dCL,‘Bhicﬁf)&a'iboth include C4, Cs
es having the nunber of carbon

aﬁ%’ ﬁj &%E%P% §8%F€er§‘ gpc?rﬁgn% %E"FTPpr 'Rydrocarhens’ defoys tothdrocarbon

ntodecmiel EXigOME atdﬁbﬁ@f%ﬁﬂb@ﬂ?lﬁﬁmrs ?é;ﬁésémk@b?ﬂétsﬁ@s%ﬂbé Raly jess. For
e term

cont ai, h car bon
Woc G bl&?ﬁjé“"“)é‘%é)f‘ér welpde Gydr pRdrlpwer arios aumber ydudcagpons.
[G026] NnuMRWD? Oéol&ﬁﬁ BPHREGER 16 QRE&%%HW% ﬁé‘ﬁ;ﬂ{%n column or zone
bscr ! greater. For exanple
lf‘fé;&? B%Eﬁgy Sgr ﬁ%yolﬁg)@b@@ regegon and distillation processing in a single
processing apparatus.
[0021] Other objects and advantages will be apparent to those skilled in the art from the

following detailed description taken in conjunction with the appended claims and drawing.
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and hi gher carbon nunber hydrocarbons. The term " Cx-
hydr ocar bons" refers to hydrocarbon nol ecul es havi ng
t he nunber of carbon atons represented by the
subscript "x" or less. For exanple, "C4-

hydr ocar bons” include C4, C3 and | ower carbon nunber
hydr ocar bons. 25 [0020] "RWD' colum or zone refers to
a Reaction Wth Distillation colum or zone such as
can generally serve to conbine reaction and
distillation pr rocessi ng

appar atus. [002 ﬁg%“ggfigﬁgQgﬁﬁH% VHYEs will be
%gﬁarent to those skilled in the art fromthe

FRRbwi %Gdleltsaudlugdarmeémm]@gramd syak@or the p@ﬁdzsbhlﬁ%bf 8oxygenate-

&%%%}l%% %9%}%%%@0 E%&WN@P, &@étﬁ%f%%(gn aé:_csqrgallqllﬁg a/ptggfedmentlon.

6023 | ht@griatethgsyns benpdrasn shBe PLACREFHNGoRFIGM with an
f eedstock to ol efins,

qQnt ai hi.n
%§¥%$%P$ ﬁ§epneﬂ% 8?8?‘ﬁ§hc?Hmﬁccordance with the
[0624int | Eﬂlose s[ci(Dl@dZBi thEhlGanngm&eda)ydh@Qaﬁ@ﬁfﬂl@fheﬁu{);%%%'d%]wﬁf recognize

ﬁn?la reC] gtﬁhﬁ“ mFIG 1 with an 5 additio
ERTh arit 1ty R e BERsess flop2hysrahokaye dkén dimplified by
tha ehllnmaa(mt ofantio@iisdgthr b&sténﬂﬁ%’b%@&mf%egeerqg %eH{ BXIHQSS some

W h$% nize and appreciate that the il
ef/‘ ?"é P pﬁ’rB‘éeé%%O‘F‘lObWSEfFﬁgEW ﬁmy@nw@n;ymmmamﬂ ihedike. It may

zbgo betdigeled fﬂaﬂﬂklpﬁj&e@,fﬂo\@aaé QST iH A 0 0
I eces. of process GQUIanH€ i nel udlﬁ%(%oﬁgﬁg’ﬁa{%“hnnmny

R%Cffa‘ﬁ’&é)ﬂlé CIIF B LEEn 6 hesiepvesylseaanent opthmisvention.

fractionation systens, and the like. It may 10 al so be

di scerned t habETAE KD 0¢8eR1FT1ON OLRILE R kGT
flgures may be nDdlfled in many aspects w thout
concept of the

rt'@%yf% basi c, overal |

ntio T@B‘ PEFTFaENe opn vEEEd [NNgbkPledn in a catalytic

fﬁﬂﬁ%ﬁnﬂeﬂ@eﬂmﬁd@e@m'h@(éﬁ g, f lﬁﬁlﬁ&ﬁ%ﬁs)Q@%&%Uﬁﬁ%&%ﬁé‘?&essmg
t ol fé ns in a catal ytic reaction and avi er

%’?B‘? 8005?’988?@ CBLY Proessed (R apisessrtholighy ofefinneses. dir amddC3 olefins)

pm;hbe@r@%ﬁﬁigﬂ@ereﬂ&n CARcRRIBEOS A er%ve%n%xlr' ¢ trgeqﬁzeﬁl -containing

%gqc ssed to increase the light olefins
S8t CHSYETRY BHiGEBd [yt Prasssistreang thﬁ@r)@bnmsndlmmhyl ether (DME)

aﬁ@ﬁﬁﬁr@@d’h‘é@ud@ﬂ&ﬁt&'&@ntbﬁvﬁﬂkh Munﬂs?& ?lgoo}o Gont. a Suf: ‘Egﬁtﬁre

f dsto k is converted to forma proce 4L
plelpsang; %Ywm@t With 2 IDVE) porging ofidwe ey yavlefins being

smﬁlﬁéq&ﬁ@y Yl Bifte 048 %x%ﬂ&ddxd’éﬂbﬁ%ﬁ Qleﬁlllj Prod};]c?is gF,tcRgveéﬁw of the

forma product m xture 1nc
feqd3QsK 16 IDME rissubgipntinl selume af watar pcpmduoem thfit it kata@\iiom the DME

iddafdonso Rei 5 v to for

DRI %o PR A RS SUENEIYer BT BME? Tl Bl searn
W@h?é is 7 weensk edess Eire@MEpre&rsﬂljosdmmthO \BOUREh&Hol, WAhRH as the
sdlvenPfR ARGEL T Ak ok }%eﬁ&%&qg %tareedanflc{n%n}]é 1rr]nepur1txes produced in the

conversion of the oxygenate-containing feedstock to light olefins. As described in greater
detail below, prior to such heavier hydrocarbon cracking processing, the process stream can
desirably be processed by contacting at least a portion of the oxygenate conversion product
stream in an absorber with a solvent mixture including at least methanol and water, as such a
solvent mixture has been found to be particularly effective in the liquid-liquid absorption or

liquid-liquid contact and removal of a significant portion of the oxygenates from the
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in addition to nethanol that has not been converted to
DME. This net hanol /water stream which is a second
process stream preferably containing 30-50% et hanol
is used as the solvent for the renoval of oxygenates
that are anong the inpurities produced in the 25
conversion of the oxygenate-containing feedstock to
light olefins. As described in greater detail bel ow,
prior to such heavi er hydrocarbon cracki ng processing,

m can desirably be processed by
S & e P i 1 o oBiey gemagetimentally aiso

abyovtengss§i gmifipamo Qumtltlesdfroﬁ’im aRo Bies@ HOMP @fod\%ttsncaﬁn
and wat er,

xture j.nc at | east net hano
g@i ﬁc h Amle 86t REHeD ?ﬁj E‘i: Eﬁgyée% aBasbedk fopin éhetcontgeted portion of the

paygenzw l:(ﬁl’vlei;slcelfﬁr@(ﬁict MRamtak E\ﬁ)sédtlgh'ﬂl}dbé ﬁrgwsgdﬁﬁ&%%d 28
contact and renov

}&ﬁn%t? gogwfzrsb)&rrfu}c% t%formwédlggyzé @ﬁmeggte ﬁ:pmsudm@rodlﬁts

nmmﬂact &G pogché@iticafly 16T QX8 S reduct
%rean1MAth?ut deérlﬁentgl QQélgt gg¥§% eggm%HQS%nmedbyuw
SGMFrERatal {4 rrogeedngef aesq Oéﬂgmteaiostanm&&emock Mo dlagns,

parocugty 152k 8RMhs, PR26kaA rid,en of the
@Qggenates abso?bed frgn1tﬁgﬂ%%ﬁ?§§? a gortlon of the

enan”%B%V@#gh@ﬁHwﬂ@dwdmngumeaﬁﬁ¢mmksuhsemuﬁmvhm1me12nno
DRPLAS %&%QSIMQCtaSZO}{é ) fvngreél tf?@(x Qr?(% %Vlgt?@/n%&geldgtock contacts

reactor to form additiona oxygena
Wity @ Rethgnol[coperiorsaglyst antitemative addditidnk bfiﬂaﬁmatoa’:‘on%h the

I?Eel?ggﬂé %@Qﬁﬁ%ﬁéf%e??@oilg%rbséﬁcé %{ (r)néeglss n%glge?rmg% reactor zone effluent stream

<meamwmwmmm%wmmﬂ&mmmmMm

[W%Idlc ﬁéﬁfv ¥pd %%gﬁma%gegg tHOSFt l(l@ﬁ(? tS%/ gr? gxcl:de gLYlvclletdhbyot}rllc? teachings

h‘?ﬁt‘fhm@wde@@nﬂm fwd@od(eﬁdéie%lﬁm&mmrgtri&dﬁ&l%oy @ nlelHagol or any
rsion reactor zone 14

onv
cfnbledlih inhidof TR Banol B BE By Siielierd bciigrm a reghanl synthesis
upitt Phoge Smtld,'damohat @ﬂ ANEESiQIbC@RE BadsihgsaReLiRbrob R8¢ HilPihderstand and
@%awtqggl ff%C%IV? to convert the
ﬁg ano Fgfﬂiﬂﬁ F@Eﬁ%?ﬁ%ﬁsF@”ﬁ%@dﬁ@b@@“ﬂ%@hawﬁwdmwnm

uubnngh@hﬁfpuhﬁaﬁlb@ﬁnd degs ﬁifafl bé‘ﬁf&?en%ﬁrﬁﬁm suﬁgﬂgfée& o, comprise
and water, In a nanner as IS %

met hyl et
ehhanol % andwater qleqqewgb predilatuet fdsgs hdvopm methanol content
oék&tkbtﬁiﬁﬂ%l aﬂid‘IEDO% by @@i‘éh Pfe@lé?ﬁjol?)f n{ehﬁn&%ﬁtlghtn&%etwee? 80% and

eedstock be comre

i n provi ded, such
E%@ “ﬁg%hﬁ Apin a%?%@em@f« n@ﬁ@“red@mbaﬂynenc emiitheabl @ntent of

bﬂheﬁemﬁ%aﬁalmhy Q@ may be an unrefined product
a_net hanol syn eS|s unit. Those skilled in that

[OQISS [ﬁ the BrOBgps £ w@ﬁ@@g(&m sng}gmhtémml rompecidnde dlrﬂ\tthjrl ether can
vatnde r;)ﬁafcﬁﬁéjsu@ﬁ] Qapo"ilﬁ‘gz{s@ ﬂ a!?:ﬂgn Ifarh t%é]llg?llyl 4{eslr§)?y occur at a

factors such as i rove
R GaTsriEthe range pf 2000 ng3(}®|°@ iﬁwrth pwm[teyat!ﬁfebh Mho bewdse. 5 at
0

251, el RER L] RN Itk D s
rrethano%pH e gﬂdfmén%nW@ﬁ 9Bt §Xﬂ§%ﬁwnbé§§ﬁBF%””he
raggeetf 408 @U%O(Heﬁ'ﬁl ng at ﬁmﬂdﬂarmhng@é&ﬁ&l) and a weight hourly space
velocity (“WHSV”) in the range of 2 to 15 hr-1, with a WHSV in the range of 3 to 7 hr-1,
e.g., Shrl being preferred). In practice, a rate of conversion of methanol to dimethyl ether

of 80 percent or more is preferred.
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of between 65% and 100% by wei ght, preferably a
nmet hanol content of between 80% and 100% by wei ght
and, in accordance one preferred enbodi nent, a
met hanol content of between 95% and 100% by wei ght.
[0030] While the process conditions for such nethano
conversion to dinethyl ether can 25 vary, in practice
such vapor phase process reaction can typically
desirably occur at a tenperature in the range of 200
oC t of 240 to 260C, e.
E c,j3 b(}?ﬂé”a*‘%}aé é:?jgge% g“‘ea&?re%‘)é‘ure YeRt SR ﬂsalﬁged%ﬁd zle@hne 16

tnto 4 SParakdPacqtinn t2h suachpis esmpmmd oo @ mdrafg@ara@bn 498 stiéh as known
referred); and a

N be|n
1?10[99, Erl? @/’ﬁg%r Y Ieéel% & é)m({}leqf s \E/gf r( ejl t}}efpf{%torfg%é figt process
$Z£relam chphisink dirdthyl e&e%ﬁ\halfvﬂlgtahgc)ldc&l[‘ @ﬁte@fzon%nt fh a7hrl'ér223a'nd a
prererreadq). n practice, a rate
SRl iop RSB S THsOh Corp AR H v Besvin maghangoin line 24. A
peic daticor 8 MRy Be dpreprfsf dh@;ﬂ)sed ;t?ru{rQQ gﬂs]seﬁ?ﬁot‘@&h%%l sach as to
(0]

é gy ﬁlon reactor zone effluent streamis introduce
FYAE fosied Waler §eRp8UoR- separ at or section 20 such as

[©03310S eHorQfxaMPR, Qich WAL seﬁﬁ%ﬁﬁ%é@&sh‘gﬂﬁ ?e S5 é”l? ina Hé{"‘ﬁ drum or,
I.n the art wherein at |east a portion © the
if & RRTSEPRINEE SFRagvon & desiresh i 4 {isifation oolews sepsitatieoa lllmt In practice,

i€ BrEehdrSil @k FhHTR L Wino &L Q%as@’mjpcli]@e\[ﬁ Sn&: n‘p‘% %%grra r%t?t %Ofercent

content in altine 22 and 5 stream co
FeRe phthe prpduesdoyaiert i on mnth unr eact ed net hanol in

0038 24ThdAe sEO r%rthcgﬁ‘y érfﬂegu}&dg;?xmpt% c"'ﬁﬂpr g re%ﬁéﬁv%%d yill

di sposed prior to the separat sect
PREFI et thgt dcrgaising adrepeiemebepa cat ¢ider pz[rﬁﬁk&ﬂl}x aE@pSaratlon unit

REAER] §rea§ﬂb§t§ S %{on%ﬁi? ggt?grll1so§regr%nofr %n{%g r%xswpcéqsgng as herein

carried out in rum or
@%@P@tﬁ%ﬁxan@le exsithragd, inisuchaseplarstidnl UradttioaBme kdaMcan, if desired, be

r§c%9@f'e@t(§u9ﬂ] aé"ﬂk}u h opb}p | %ﬁtg%e% ecbl.?lgmg grildf:rgﬁ}fc etg ?Frpr;:lrlgetl}{anol conversion

desirabl e to remo
reackf @pixbldy  at Ieast 90 percent or nore of the

Kill in_th t d
g\fﬁag uc eﬁl V@%{ é)r(% ngre E%f %ptlfjrltlag ﬂgléegpf W feep%i' intr%?luced via the
liap P2 evd at extgomdte C(ﬂﬂ’aﬂsmhm@cwﬁ k&@ich €6 wWiBlehAnO Feel @Bntacts with an

(ﬁ#égg artition in a separatjon unit overhead stream

s SIS TG o TEBEPBFE SR AHiTSive Boganyer erlcasta portion of

tlfetfeetdmeran oK ngﬁSt‘é icB@edSor 1R b@IH stﬂe@nﬁ&%ﬁfri’sgg Puel gﬁ’sr hydrocarbons, light
i n_such separation unrt J

OE%( P &Pﬁ? géﬁn?ly?f%&g sy iagfudigg a quanty ef hegvy Rysseraghons.lin o oginner as is

kodwibin tBe St ISUEPAT fof k4, uﬁﬂginF gcﬂ)ﬁﬁiifeq bk ;. TEt hanol
i on. reactor zone 14 The fiFst process

ver
[@SE amiGAetiop CP%‘B%?“SafOTﬁB? F‘Pftyﬁfstqiilelf ee?genatss fuell apdimethyl ether,
metahdldHE 86in&idnb ehereof, for example, to light olefins are known to those skilled in

the art. Preferably, in accordance with particular embodiments, reaction conditions comprise
a temperature between 200° and 700°C, more preferably between 300° and 600°C, and most
preferably between 400° and 550°C. As will be appreciated by those skilled in the art and
guided by the teachings herein provided, the reactions conditions are generally variable such
as dependent on the desired products. The light olefins produced can have a ratio of ethylene
to propylene of between 0.5 and 2.0 and preferably between 0.75 and 1.25. If a higher ratio of

ethylene to propylene is desired, then the reaction temperature is higher than if a lower ratio
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line 22 into an oxygenate conversion reactor section
26 wherein the feed contacts with an 20 oxygenate
conversion catal yst at reaction conditions effective
to convert at least a portion of the feed to an
oxygenat e conversi on product stream conprising fue
gas hydrocarbons, light olefins, and C4+

hydr ocar bons, including a quantity of heavy
hydrocarbons, in a manner as is known in the art,

I fluid zed bed
R ST R A
310%x Yyenpre esabbyith fad tmmithnelrmegehesetwé’& et hangl-angd

tions the eo exanple, to light olefins
g?%piaﬁgem Onet%?ée ?JP cjtnthe foipergiyre isplegitabhyabhiptairied below

arrordande oninihimparid-eul Reogphadihment s, reaction

g@gg w%?s co rise a tenperature betmeen 200 and
%ccmd Eraf %Fﬂﬂlé‘tﬁﬁﬁféﬂe@@@b@ﬁﬁe%@@ patdlatystdvantageous

m @ﬂi;ﬂd&}a@dygerﬁﬁi SR0EYs 1A Beadfish &J"ﬁgﬁon o n% al gxygenate C%PVBVIOH

reC|ated E those skilled in the art~"an
m(né)é%slsl‘llrﬁﬁ atfedse?4y lﬁ’l“é‘%@‘éé Intcpigain pébried nmbodlments an

O ONFerdioR rdRAGT Ak e
gg@?he des?rledrprodulgtgssMrel ?gl%f%H ?ﬂg&%agdﬁ ﬁ%kya

Alufegy greferred ¢ M@regf'eremhy]{t@n @reeroedmntbpglin&ns aﬁfoxtb@fnwe €08nversion
&aéloﬁ eksdurd o@&%a@( ﬁf()q{Pg by RELNE&R: 9 a ésa rgg% é)i iatrzlg'ﬁst 560 Bpa

%her rati o of ne to propy
hsglntertp 45¢ ]él%qubls@ntetr@q‘yﬁ@r;aﬁgm@i iThodei s@hled it thadrt bid guided by the

tE&Bﬁﬁfgs Bé{:in%row ke dxlleagﬁfpé G 1 OBl aﬁpg%)lc}?e glaeaﬁ%ts()\ﬂgg%e%s@@s higher than

The preferred rature-r
nogallpytgized mogvcmtl@ﬁfé oapdepat-he-ofeditipdr@npelyah ik ol-RPEEfin (e.g.,

“NTOBINGE n__accordance wth one

pref?rred&H#%Q%n@QQ%%mfﬁmmFéﬂﬁépﬁfﬁFéegsrﬁ%@?@éb?VZGOfﬂw

qzﬁgﬂla@l etkEried UgﬁtOQchﬁﬁetrTmhawd)] Ebrgliaxﬁﬂ)l@l LH}V?heev Jfrﬂlt?é'ﬂ% of pressure

n accordance Wi certain

ERERTROTIA bADaR ol ety B Guier g lango herengboedictions

in oeaempisxayofcnx }egﬁm@tmroemmt @icEé, Q0cH ﬁ&@ddc@&{sqg Rdbbl QRSof 33 percent
an o version reaction pressure

Okpl %g?ggé lﬁﬁgmgﬁﬁe EPrePICIetdion: pref erred

[@0ATddi MeptwticabxyRug @6}%%1&1@ BYﬁrl&lspﬂ) &aal g?é??rabli,' of at least 95

ressure |Q»a range of at |east 240 a abs
PESHIARG T AHswf ﬁ‘iffé“‘“} etsrred é@P%‘Hme%rC@ewvﬂonsu qaf 98 ecr ﬁ%pencent or

m@émgefl?gf?@?geg’?@%‘?ﬁ? St G

u

[@ég ﬁx PR GeNETsioh refdersectBOd SkRaduces atsutteintan oxygenate
c&ﬁ@rsﬁ@%@r&ﬁﬁ@d}ﬂ&ﬁuéﬁ@é’tréﬁﬁl é%ﬁ@rfaﬁﬁ; Eﬁg%rlsmggfﬁgl &5 hi{)(irr%‘iﬁbd)éla’ light

VF %rt and, gui ded (g the teac e
Py S&Y@froéf‘éinéfﬂéd othert 4%5@@]@4&@0&@ \M@bISdiYI-pIﬁdt&t water in a line 28.
TRE 88ZeRScIvaRRh FMRM: <R, tITIXasyg ort gﬁfegf }syflpproprlately

conventi onal ox genate to-o0
PIRETSREhoFL tsohisiugh i ﬁrath)ngthn setifiiCE0) suph @s’:t@&f&ﬂnﬂ@ resulting compressed

0:8)g8id EdndBkioh %MEH PR3 1n a &.geag o S olérgxh%@rcg]ped pvaste product,

reductions in'size o
suek gt poigerna heprodaitd szuekﬂ)ls lo%ﬁolemﬁm&ght bidelsfd@YaRS orbhfc acids in

2 40 of pressure
[0039] FIG. 1 has been simplified to show a product stream line 34 such as generally

composed of at least one and usually more end product materials and a process stream line 36

such as sent for further processing in accordance with the invention as more fully described
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bet ween normal operation and hi gher pressure operation
i n accordance herewith, reductions in reactor size of
at | east 20 percent or nore, such as reductions in
reactor size of 33 percent or nore can be realized
through such hi gher pressure operation. [0037] In
practi ce, oxygenate conversions of at |east 90
percent, preferably of at |east 95 20 percent and, in
at | east certain preferred enbodi nents, conversions of
e realized in such

0] ent or m
B oot PRS0 e (OB &7 B rascssuiengih PooBEferTie
cmb’cgﬁm&tt_(ésee NG €7, SoraRamBRE ts@¢h S@&kHhaR a”bh dﬁﬁ%%ﬁ%@&%w zone may
results an oxygenate conversion product or
%?Sfr#?]éﬁrfc PB&AH gﬁ?élflélowaewhegq bl dhef araBengtpronversion product
h;edfnoﬁﬂbb e88ed, ki@ vidol ﬁﬁhdlﬁth% tf?)heffx'ng&lo%rbq cgﬁtF& and

drocarbons as wel | by-pro water in a
rfglov 3" HhempERRe Aad ‘éaté’b??\l'\é?né Tnémeéﬁq? ten@ﬁ ¢ aiwt desimahlprecater selected

dpeaist, s@ch@@b&yg%ﬂatw%ﬁ&% pNigappropriately processed
such as th roqg a fractionation section 30 such as to

08#th a Pewm 2 IR Msraasixade Oﬁwygm)dmtlmn}\/le K@it 0Na wash column
4 @4%$v§x§§§m& @roﬁl thé Qt?ea% %g 38 d@énnfo edeé Cs[trgalgllj)g ﬂpeﬁgs (also

wast e pro uct, such as oxy enate
Ieferist saUkeirculpt &jmmhisdbdﬂyadetsfoaﬁmmexr;gmmﬂ@m lﬁhs 44 1in aolefin

drédﬁ%g@@act&(?ncgtqg 1%) OE g%&a&}lesn% cpuen(le X Sgrrr;r(gl il(g/WI (9(5 g%gg\t/or The

a pro uct stream SUC as ge
wisteggirepra 46 tlarpeip cqnphsullgmhtbly nrettaeoleind opheoehigbnadt@tietheak&nt to an

ARG t ILne 36., such asg sent or further
PSSR 6800 SUBALLLR 205 BHG 30 a6 i b s
5f4Lq0rr5pn§ileg orttibed ang othel avygeisesde aturhip@ 1ind 28 F@Fahge to oxygenate

nd in accordance with one preferred
c%ﬁ%Q%LnQS%S%%ge FIG 2, for exanple), such a treatnent

(69 ] hy dFtedwrtbos S“f@mmyhﬁ'zﬂﬂﬁﬁoim%n i@ 8refoRDIMteliNG h UE€id extraction
BNG,.0L, Jor e uni t erat i ons whereby the oxygenate

conversi o aCB?%Ht}EP YESPRiE éiﬁ‘ft&‘ﬁﬁlgﬁ‘éa‘tyr‘é%ﬁ”édm 16 6p1uBg, e golvent

eatrbatﬂcbﬂy@edalteq i theR RS i kABunS ¥F S18GHs. Phe YiveRPAERE th@PHumn
a nethanpol and water solvent m xture to

op %?FB\}Set\{’%‘hrc?th&? P ABPYerCabigiie in hirk tearpthanpleandosher okygenates are
sBHpEXY Y SaindRre, 4G Radbe fHNRd d[u@pcﬂptl) thal M?@%gc%or for conv?rsmn Any

r|§|n% a mxture of water and nethanol 1S sen
eétr%g%dw BF ghshotharpxygenagsiaviB seryeberdtvath the owthahd te theddio
réadtoki ne 36. A purified C4+ streamof olefins (also

&Hlerred to as arecirculate stream) is then sent for
21 herlD pRIB% B8ENGsE 35 Ahewmia theatiagherdiagrahi the $@shorohatt will have
tWEREtOs, ANYpeSHAU 2 reaction . zone

showﬁ) gorrn‘g{ her reactor. |aﬁtﬂﬁ%%V§ rn% PRAM e g%@%ioﬂ The
PEERASraf shertppivatcetion iptt temovt amysidydh Greﬂmxglg‘&mathe&ytlﬁcarbons

edﬂt%?é%G&F% F en 9%%?@ recfgfggggwé?ﬁ3%3 V@ﬁ%ﬁﬁ?
water/mgianol concentration in the lower section. If the methanol concentration in the lower
section is too high, there is the danger of removing a substantial amount of the olefin to the
column bottoms. This is not advantageous since it recycles these heavy olefins to the MTO.
Hence, by increasing the water to the upper section, further dilution of the methanol can be
achieved. The upper section can also contains water draw off, in case no net water to the

bottom section is desired.
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54 conprising nethanol and other oxygenates is
returned to line 22 for passage to oxygenate
conversion reactor 26. 15 [0041] The bottons stream
fromthe fractionation is therefore routed to a liquid
extraction columm for contacting with oxygenate
containing heavy olefins. In this colum, the solvent
extracts oxygenates as well as m nor anounts of

ol efins. The solvent exiting the colum bottomis

OB o R Bl o b at et B e Gt e o grovided i

hg}recmtt theythe aystehne 1m¢gditﬁﬂ oflieatidthahol QnbB8ioVT Q18 3GleQlhereby
xtracted ol efi ns and ot her

t“%(hag% gcvr%g’si/ﬂg% bg SX%‘Q?EF‘ﬁ@aCHmﬁhVW@%eW%&H S¥fsequest remeval of

W}ﬁbddceaﬁttzoxreduc[eg%%ldnﬁbtﬁ@ﬂ@w 'tlﬁ§\§ Hc,el%act%ls n?]lgl\%}é\& redlices the size

R?imaram t he wash um w |
gf f e&ﬁ@f MeWsp él*cf\/qétﬂ@ffalwéwes é@t ant@muﬁy Feower the h hydrothermal
m&h@mﬁ tHewedcesr. Vasturth&C megg)stelﬂ- nﬁegrglwn%?§ métngx%ollﬂ BARErsion

section is to renopve any resid net hano
AP OAF BYhEeshaplpigsult H’gfemﬁéal@éh gllgnlflcmheoumpevf theéedtiobpeaction

fudh bORNalIs RTopeRbN &R WROSE Lusdh g Lhe o w
mater/é%thgﬁallcongentrat|%ﬁﬁ?gg%ﬁgg#%%éﬁgéggyF%%?WF?ﬂw
ROV hof RAH mers etehyeireapleovfrom tehreackanetet stilbfithanpéssible

progesfth@isadvBRh Sesisc %ug @J‘%ﬁglpg mc{xean'(}: e?e%g&%%eavy hydrocarbons,

substantial andunt o
PEHGuGERY heavyi aefing, ﬁeﬁea@b@nnmgm@uso@wnﬁed thtodgﬁ ECIyeBm integration

Jfl'hﬁﬁl%pﬂﬁél}{é/av9| Eeffﬁlg §O&V%rs§£x ne as he ed? ?cﬁs&hb | ncreasi ng

wat er e upper sec I on, &l ution of
[P%*] met "ﬁlmﬁébklli@dwmbhze @oarabgmma@ theTth&hiﬂg@ ReEinSREHEQ will

a@@ﬁloﬁélgﬁ}b PR ARD G MBI TRIE UL %8% ? :gxooxlygen%%st[%ﬁggfgﬂg %gihv\ggsé.%r reactor

to the ottomsection'Ts
witjchi prgsdnhopdnaioant adamdagsiodadhdyse toh BthteaGRENEStc O hBieNals, such

h
B o PR B REIEH G b e ob s vl o s reatvely
lone bhiding boing DME siut binyo &€ ey QJstlﬁ@ atc@IdeMranhoﬁtt e bossibility
(*%%Qbmm? sug€ gﬂﬁgt éennval of byproduct wat
Ced"YhaY SIIEEY & 3 hating mediugHo incecasethe mrctoawmperature In

chnetmse hrgﬁ&bmﬂﬁlgtdk@g&iaﬁe&isﬂfckm@‘erira%@ﬁélpefs mdRL80 %8 hnol, etc, may
er. can advant ageous y re uce ap]

r%%fF g{eﬁg{iﬁo& It 8%%‘\%@?%‘%%%‘? 2% heortiraigtoromegithdr hedtingtrivaliym to avoid
cofiensyish 8nthé Fla&@F. Athb@kkfedSHER aﬁ \ﬂﬁtr%gﬂke gl‘?fq\of)?{e% a@he

reactor one can desirably result Iinr
P neS AANpidingraas eendsnsatipieinpelitidiesd badaysterorandsvitihegnize the

a&@n&@é@ﬂa@ﬁﬁﬁlfﬂeﬁ@fﬁﬂ %05&998&%5?@ NG LEAYLL qlggttlc?l

%)‘g operati on mnt t he one of
POt Pﬁst coolers fromthe reactor)- Yet still further,

e S e N
FIG. 2. FIG. 2 illustrates an additional water line 48 that is introduced for stripping out
residual methanol from the C4+ olefins system and to adjust the ratio of water to methanol
within the wash column. As in FIG.1, FIG 2 shows the wash column 40, methanol/water feed
24, C4* olefin feed 46 and line 44 in which the Cy4™ olefins that have been treated are

removed.
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particularly heavy olefins, are desirably m ninmzed or
avoi ded through the systemintegration of appropriate
heavy ol efins conversion zone as herein described.
[0044] Those skilled in the art and guided by the
teachings herein provided will additionally note that
the use of DVE as feed to an oxygenate-to-ol efins
conversion reactor 15 unit can present operationa
advant ages over the use of gther o?ygen?tfhgeed

[ h.as during the startup o ' . .
TRLBL vl GaTeRR AL HE e G sSleard BsnpHereofinehe bod 4
nretoeltwedehty an |otk\ﬁ1nbaickin§ Pede@r BY in IMEL G@HiRE C%ﬁcg@':;‘ ;5{%%@ is

reactor without the poSsi y

B?ME %H%Q%ESH’&ﬁﬁﬁx@gﬁuﬁ@nééed as a heating nmedi um
{®@4Thcr aas €4ﬁ'h19d1ro@ﬁ§&19§tre%§1rﬂ? %rsélteHE@%HIJuQn th‘éfy& lrn%?ehl’me 44 can

|||ng 0oX genate eedst oc terrals suc
?Jée?’ﬁ?éWS Iy be dptposdyend ingradieaypglefits qoavrsipezarkebrie detfomm ofn
betapieeid @ﬁ&ﬁ‘&l &H&Jb e uQXer%?fe&tWe%H%h&nsqg %dggera g aéhgslgefﬂuent

medi umto avoid condensation in ere
CURRIISEE DroPHIE- art wil | recogni ze and appreci ate the ;
nsation in ize

el R b, A8 RO AN ul e bonety? S
STRIPYS b tssusl upe pnovedunearudi m@oﬂl&fcea{ilgtla(f)ﬁﬁ?ﬁferre(i )

In 0045 o further e
SRl uha, 4 ReED oRIO% SR Ron 2D i gaBhL Spiohradblesst ene of
Helbirae axéde antl Gmgdten Ekﬁe isAuithilei & Kt RS aBesiAelidoh ditions for

t\rqgénl%{ tHel lg?ea%ﬁ %ﬁ%‘é?a mc L ?%%ﬁgxgﬁefglggrﬁgltrééfggxlgg?rgﬁuZOf(50 450°C,
IH@fFW@ty 5he ta Hi0°G, afl pwmtvﬁés Mﬂyxﬁ@frbﬁﬂﬁhosp%ﬁ@tbn tvgl%s Washe MPag

E S R I A G

Chfidesit@l igenthnihdAMGhBEER fITHeRLED 1
;nammﬁsmmnmhnmhg@ 1 Thé§?n+ hydroca%%ﬁnustrean1géggyene

p§9 uc§ la ge%egf?l’yoﬁqL? E}élﬁwef KASE Y the 44 is introduced

[00!19(]) an:zohl@fts Which agkdchge fop ﬂﬁ:trﬁétatﬁé,sxé ot o\(@g‘ ancf]\ggxﬁfl LY used in
roduct is _produced to be ad

the %raﬁaé? (%3 Lpgéxéﬁnggfn arr: (96&@“31[‘1%’@’ kogwn xper B@ahmcppcgmmlaam

theSi®) FOLRHe PAR kitgRnt BT 8Qfexhpit NG diRE ﬁ4 GRD h
(mm?efngtlve;ﬁegghlg?rgduced Fﬁtop r}%egv Stefith evqmrpzmem

n9PYiCopdibi MBagbpaiute K5 fsem) withfa WHSI’VBdifEﬂOheSO(Sand a once-through
c nditjons to
c&?%ﬁﬁggﬁggzg%g? ESIg %Eﬁ%eﬁ %W%Pﬁ?&ﬁﬁr%Fbpylene
(F 058} 8] Spple megtathesin GStla]S(StB eag ke (han@ﬂm@SI’te hadetogeBus, with

s catal ysts
hgtgig)%érggusgérgéa %%%}ln Cﬁ’ref?gg& 21?18 melt%heégggtragé Efewb{yl)fpogip@ses a
c%qalétfi@ﬂy@ﬁfective amount of transition metal component. The preferred transition metals
for use in the present invention include tungsten, molybdenum, nickel, thenium, and mixtures
thereof. The transition metal component may be present as elemental metal and/or one or
more compounds of the metal. If the catalyst is heterogeneous, it is preferred that the
transition metal component be associated with a support. Any suitable support material may
be employed provided that it does not substantially interfere with the feedstock components
or the lower olefin component conversion. Preferably, the support material is an oxide, such
as silica, alumina, titania, zirconia and mixtures thereof. Silica is a particularly preferred

support material. If a support material is employed, the amount of transition metal component
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10 enbodi nent, a netathesis catal yst such as
containing a catalytic anmount of at |east one of

nol ybdenum oxi de and tungsten oxide is suitable for
the nmetat hesis reaction. Conditions for the
nmet at hesi s reaction generally include reaction
tenperature ranging from 20 to 450C, preferably 250

to 350C, and pressures varying from at nospheric to
upwar ds of 20.6 MPag (3000 psig), preferably between

. k 435 to Ithough hi gher
390, 08B R0 T T LB P BE L) e O e
thganietlat dppsicgioaduniolveldrandror he trafdi@pyh&Rteif2 Qe @’Féf&@bly the
enperatures. [ 0049

l{%}s%p‘er alm%mgﬁ%gﬂé" ‘8%% B Psieht Kelchgted o lsmentameta of the ota

mtzéf/st ﬁ&e&ﬂﬂathﬁhﬁ'z\ta@ﬁﬂacﬁﬁntﬂ%&%@slz g%nfnltqﬁs Q%Q{Q@ﬁ@al@ effelthvd amount of

tion ar ener al
{1 ?{heﬁgw naﬁecg t(r%ttxgp Wg:éql%gapélfle ggpr@m@tm ¢lpfin metathesis. The

@ﬁd‘nydtﬂﬁ Bakenthifht RXABRE K
oae At 50 G006 CoEaa art]lafg)t%l%%@ﬁtﬁ %ﬁgg ﬁftl gm%% té’%&’p‘?§ve the

SCHveResipef ths agtabyst saripes acgvatingdgentomer be hmplugdrd lncludmg activating
RAY ShsihQRe REI] Mr% Dk fgﬁﬂﬁ{é%ﬂ&hgsns Jel.?c%oﬁst L%{gsh Eﬁfm

to butene ratio. [0050] Such netathesis cata
BelaRgHbgenssL@nofor h@ﬁ@@ Jeviablyde WhXEMttmrgs@e @0,usolybdenum

(W)aér)fﬁéxﬁuxﬁ@kagn emséﬁorgé&@us 3R tn{gg&%ton @I} s, catal yst
g ferably conprises cataly ¥&ctive amount
(8954 ands wilbbe m@iat@dﬁfmbmmkﬂled'hﬂhp nefuat gédkd by the teachmgs

Hefé%pﬁxlokf ded S8} %Jsémzlﬁ %% C}orygfea heav ]%flg r ?ears?g%}slahlrz]g%ﬂb he form of a

i ncl ude tungst enum it
Iﬁ?t%hwsersactlph e¢agion carlThideast iapsit cowmern® tiddreacQIRRROEVILy B BYavy

8 a d/or one or nore
R DAEOREL o7 Bodly SR e T Piea B RSy € poarlon.
[ﬂQ;&ZéL og"b‘we:musntt iirtentisn [Sf(&ﬁ(&ibéﬁﬂl ﬁ;{tﬁér detad in &cﬁ?@&io&llv@ﬂz the
oci a W a suppor
Pl PR ot PR T by piegon Hegraciceof
thehiavenitipn. dOEBSO hotindetddsidanitiaf |chahgb§1ﬁh@trcfoﬁ{eem¥%ﬁ thelsPSit of the
1r§v%§idonareg Scl:r%g?onents 5) ‘{1 {f} | ower ol efin conmponent .
conver st 6h el?eel?IgrﬁFtﬁ apqBus e BHeRtiqrEs apltabe ranstiped as limited
bgxhedecxagiptdd. as sil | ca alumna, titania, zirconia and
icais a particularly preferred

] th
58] or 2% Rt B T if e g tied R dae inkShiesip by idd wil
appreci@eBsttecOdnidel Bk b QMM ARt &ktof 9}55%{‘ caﬂ% r{fpsr?sgs 1 Fx y]or cost

conbi nation wth the supgort mat er i al
C%B@ﬁa‘i cﬁ@n OPFALRGRIAR| Benibepnt fedections in r@@ﬂtqrsuappdi caatsparing

sdvie@liy &dct@ﬂﬂ{dclratai}]@?m%rﬁ‘&%'cBétQ &s&lﬁt@(& R g]ig/e fealizgd &}nough

Pr ef er abl K the ‘transition net conpri ses
hg\Pragrgpftthe Barrisnat ed as el enental netal) of the total

(0034l yghe mWﬁlde@st J}%P% ﬁ@%&?guydsslchgrggsaa%tda Cous] Xtétfor the

corrprl ses a cat al tl ca ¢t ve anoun
Progycion ghelefips aﬂdematfmﬂeuqutmdedfot rharpmcmmam asfﬂtgai Slefiadh én

Qe QERRIiR0e AATHR RS BLOSSE S, he TRy al s
)(g:s{%nt ain at ?éase t 5ngﬁ{§c§:’tp§?f§%8m§g§ Cléedlé‘?’?tan f“ei‘th A
adypwagrously simpieromeretelfifective and/or more efficient than heretofore been generally
available.

[0055] The invention illustratively disclosed herein suitably may be practiced in the
absence of any element, part, step, component, or ingredient which is not specifically

disclosed herein.
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effectiveness of the catal yst. Various activating
agents nmay be enployed, including activating agents
which are well known in the art to facilitate
net at hesi s reactions. Light olefin netathesis

catal ysts can, for exanple, desirably be conpl exes of
tungsten (W, nolybdenum 10 (Md), or rhenium(Re) in a
het er ogeneous or honobgeneous phase. [0051] As will be
appreci ated by those skilled in the art and gui ded by

S . herein proy such system
Pﬁ?egratld%go#“”%ﬁ§8Wyd8 ﬁ?f%%“HBWV@W§FWW“Z@ﬁ@Sbﬁmﬂhéxﬁednl

fadationod cataimmefeihe SinBodi@8et HRRoP @Gl iR Qé’tgllsaﬁavlz B8Ssel Rrth for
nteract increased select|V|t ¥ heavy

Eyrg?seé 8? B 8ﬁt§at10g lbwﬂl ]P'Feaé\Pﬁrqu tatthass skxagbmttbe @rhtha@ag exention is
prsegsiblego @@cﬂﬁ@taﬂ @fﬂbodléexﬁtggl%atﬂgﬁalﬂ ?ﬁz%rhteta Qﬁfﬁqc{ llg]e%rherem can be

descri be further detail in connection w

¥ zbrfafci&%’sﬁ r @% @Y dGpardng from ghet hasicerioeipksi nithafention.
vari ous aspects involved in the practice of the
invention. It is to be understood that all changes
that conic within the spirit of the invention are
desired to be protected and thus the invention is not
to he construed as limted by these exanples. 20

[ 0053] A person skilled in the art and gui ded by the
teachi ngs herein provided will appreciate and
recogni ze that as a fluidized reactor systemtypically
conprises a major cost conponent of an operating

pl ant, significant reductions in reactor size and
corresponding savings in reactor and catal yst

i nventory costs associated therewith can be realized
through the practice of the invention. 25 [0054] The
i nvention thus provides processing schenes and
arrangenents for the production of ol efins and, nore
particularly, for the production of light olefins from
an oxygenat e-containing feed and whi ch processing
schenmes and arrangenents are advantageously sinpler,
nore effective and/or nore efficient than heretofore
been generally available. 30 [0055] The invention
illustratively disclosed herein suitably may be
practiced in the absence of any elenent, part, step,
conmponent, or ingredient which is not specifically

di scl osed herein. -13 [0056] While in the foregoing
detail ed description this invention has been descri bed
in relation to certain preferred enbodi nents thereof,
and many details have been set forth for purposes of
illustration, it will be apparent to those skilled in
the art that the invention is
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susceptible to additional enbodi nents and that certain
of the details described herein can be 5 varied

consi derably w thout departing fromthe basic
principles of the invention. - 14 CLAIMS 1. A

met hod for producing light olefins, said nethod
conprising: a) contacting a nethanol -contai ning
feedstock in a nethanol conversion reactor zone wth
a catalyst and at reaction conditions effective to
Ei%%%ﬁe a methanol 5 conversion reactor zone effluent
conprising dinethyl ether and water; b) renoving at

| east a portion of the water fromthe nethanol
convet.siAomethedtit produziog tiglefdidfieNaid Reth@f EBndbrhsink St

process stream conprising.dimethyl ether and having a

redu czf d F%@Pg é &iﬁrﬁgﬁﬁt’ﬁ%ﬁa“&ng &G%%kafi 8 Eesiyngk qoaygrsion reactor zone
conpri sivig anetaianok safdctidheohdfoR GV E8 SRAuMNAS Bthanol
content conpared to said first process streanm 10 8)

sendi ng “@VHSIVITBFIBEona §iflpgnt sepprisracdingthy gbeassd sttegam

10 a wasdmdalghiMast®) s AGid Wotefrd R HAARO! &10%sRL reactor
| east a portion of the first process streamin an

oxygen af‘élet?gﬁ{?é? gifeyn p EE proeess sennweankprsmgchmgbplatier and having
conver sy %u@e@t@téﬁ%n@ﬁt an@’&%%ﬁ%ﬁ)cg?%ryrg{rﬁ ggrg%r5$$%rhét§$nol and

conditions effective to convert "at leas
t he feelPvits Aringrysge atee canteny evmpayer prseiduist pBldeesameam:

and &hdsendi [ nversiaon produgt
str e;era to sg_i g)bgg)gﬁﬁéglogﬁ(g%ﬁg%ae|r§1&553§|r63m§888‘f? cotumn;
pr océk scostckrgn {68 herspéigiat doagirepratien efahw Bfssprotess stream in an

product L6 ‘ washed ol efins streamto
be sent For urolngeér?l% g%g@?éﬁnea%l' %’?/\’%’g‘fr?{es“tof‘%eéﬂ?“ catalyst at

conpr i st¥Ygergieypaneties randonahditioneffotties RbAGE Dieast a portion of

| ai ' ' t [ duct
Ct ream TS L SOLB RPIOLE oA Wllgnt ol ef i n

pr od@ttseadingsaid andesnte eqiveslunglr&lust StRAME NP Wag] M wherein
ol efinsg.3...he cgggtshgd of qé}ai m.1 wherein said waste
streami's sent Ao % rgﬁ’gr"%‘?ts'eéﬁalglt"éﬁgef’@)‘e CHRSERIRIEPTguct stream to
oxygengiredist h @ashed®lofk Widhnt @ Heakst FOXMERAERtion and a waste stream
conversion reactor zone. 4. The nethod of claim1

wher ei nOERIH18 BRGHO BT BUSLeTst r eam conpri ses from

30- 50. o nwdthdbdTRiananalhercin sakdd @)é}‘@%ﬁﬂ@gorgftersﬁjlnsviréﬁult stream is
uced to renove

wherejn a ter streamis intro
S?Pé‘ﬁ%‘“‘a‘iw‘ﬂio at %r%%}rﬂn% zlﬂ%‘ R pRFodice siramsand agpqisentitet streamjcomprising Cq*
ofehi@s.rati o of water to nethanol within said wash
3. The method of claim 1 wherein said waste stream is sent to a separation step to
produce an oxygenate stream to return to said oxygenate conversion reactor zone.
4. The method of claim 1 wherein said second process stream comprises from 30-50

wt-% methanol.

5. The method of claim 1 wherein a water stream is introduced to remove methano}

from said heavy olefin stream and to adjust the ratio of water to methanol within said wash

column.

6. The method of claim 1 wherein the reaction of at least a portion of the oxygenate

conversion product stream heavy olefins comprises at least one of an olefin cracking reaction

and a metathesis reaction,
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colum. 6. The method of claim| wherein the reaction
of at least a portion of the oxygenate 30 conversion
product stream heavy ol efins conprises at |east one of
an olefin cracking reaction and a netathesis _
reaction, -15 7. The nethod of claim6 wherein, prior
to the reaction of at least a portion of the

oxygenate conversion product stream heavy ol efins, the
met hod addi tional l'y conprises at |east partially

t ns fromthe heavy ol efins of
e oy JBR atlod sh i serel gttt tis peien obadeasmBonion of the
metgande lenveﬂs@hlﬁrﬂdu\ﬂffkﬁ?ﬂ’e@rhfﬂxeﬁ\]'yﬁ)léfﬁﬁcﬂlb aRRb a@&tl&rﬁiﬂztcoxﬁpnses at
ony of the oxygepate Conver8|on product str
ﬁagt%% 8] %fﬁpﬁ‘é‘f‘“%ﬁ’ﬁ?’lg@e@efé‘}sefm g hatvyl adefigs ohthg o ydeonte gbnversion

pioeuctsepat.at ed heavy olefins to forma cracked olefin

ef fluent co ising C2 and C3 olefins. 9. The nethod
of cl .[W’% *\gﬁl@? &f H2ihe whergit therea¢tionsof of leashe portipg efidik @xygenate

ENMYCTo8 |pﬂﬂluct|%'ir@QH %Eav%rtdie?ﬁi@]c&gﬁpsrek §x%clan§ &E}Qas % éoxgirbc()? the

ol efins and t heavy ol efins
CBrFOEH ey Obf‘rf@é Lftfomtarcwhﬂt@inﬁm 1:@eera cqmammg ¢ afid C4 olefins.

ol ef iNSTROEWHELEL SNt @@/hgrgf’?lctflé Q%xt %[eﬁn% otl 'ﬁg g%y&g@ g cr:(gnlvgrrglon

of the oxygenate conversion produ
RIPEHt HEcagipptirises quansift QBf(Qz glgfirmtant] daﬁtea‘@ gefiirtsi of theQfx ygenate

f, t
Jo'ﬂ@er%n Biogﬁét@ﬁeé% E&R se a t?/ 8ﬁ el legng %@t»m;éen%e reaction of at

olefins in et at SIS
lewsha pertion of qhe opygsdate eoxa/ermmrhahm Sreaﬁlfﬂemlemrﬁﬂhipﬁkdﬁg

T rein
%%ﬁ?%%??ﬁ%§é?}?% mx?% ﬁoele W&Fﬁ@apWE8ﬂ§§BEEEQWﬁn5ma
m¢tethesdt deeimol at effeatioe somlitisBac pmﬂudeonﬁetméshs 16k BbMrlising C3

(ﬁgﬂhat reaction conditions effective to produce a
met hanol conversion reactor zone effluent conprising

di metthyTheetéisod ofafdmwed esreiatch dob@ctigMhddeBindl ol Saml

f.the water fromthe nethanol conversion -
f%gg@f%lrnqg% rr%gthgxﬁ S Gl [CORYSES 9T epg PR RORe Piith @tcarﬁ]ryéq;aélgs'n gpetioarponditions

effocrpreits progudeti avatthirlol ediversicanteadhd \bitde fudi? c&ﬁ%‘?gddlmethl}{l ether
MQ { ent occurs Concurrentl in a single react

Wi PR f‘%‘f‘ﬁ’? FER9VER & Ghisast apprtion of Werfwn g\ﬁ ogginplgronversion
rd:acgulﬂ ol eflidns o S5ah d i3 PERMGHERA k&hﬁ%mg%l%ﬁxpwgér and having a

rsion reactor zone for contact
?fg‘t:?ﬁgﬁ?ﬂ“ LBRPESHH GOrREEaE vika single Wa%tw@a’tlai digillationzak.

r eadli ansys@adiot hRARCIRE EFlodtfs iR AdHG !‘%‘ hanol

conversi on reactor zone effluent conprisi met hyl
et hef ™shandlgoryersiomreactpy soae feyapatnetingra Ieétﬁzan@t CM&alhmg feedstock

S e?ﬁr atBthAH cat RS hnPat PALib PR ftioh & B €L prcrxglce & Methanol
net hanol
conversion reactor zone effluent comprising dimethyl ether and water;

a first separator effective to separate at least a portion of the water from the methanol
conversion reactor zone effluent to form a first process stream comprising
dimethyl ether and having a reduced water content and a second process stream
comprising methanol and having a higher water content;

a passage to send a portion or all of said second process stream to a wash column;

an oxygenate conversion reactor zone for contacting a feed comprising at least a
portion of the first process stream dimethyl ether with an oxygenate conversion

with a catalyst and at reaction conditions effective to convert at least a portion of
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conversion reactor zone effluent to forma first

process stream conprising dinethyl ether and having a

reduced water content and a second process stream

conpri sing nmet hanol and having a hi gher water content;

a passage to send a portion or all of said second

process streamto a wash columm; 30 an oxygenate

conversion reactor zone for contacting a feed

conprising at least a portion of the first process

stream %ent‘etcg%l ether with an oxygenate conversion ‘

with a catalySt" AREEAr e FeRE Y I edid praapreonerisme dightelefins and

to convaedvyalefingasti a portion of -16 the feed to an

oxygenatszl conver si on product stream conprising |ight

ol ef i h¥* TG HeW S8 12 HIPHE CoRiping saekiearnplafims andexegenates is

a St r eamaamrsl g sbeh Bsay Rl b Boalf RN SIS eam and o

is contacted with said second process streamto

pr oduce VSR EERMN GIETisHesrysanicand! wates wast e stream

conpi 2 STAGsRENDENRESS o .. The system of .

claimll additi onalnl%y1 %grqurgﬂrélﬂ@ﬁ%néagg Sg%fo}s/@f)e ALY effective to at

lepst eastipleseparatgithe lighy stefipafroinghd yeaspplafiag ef thdrexdgeahé conversion

gbeld Bgeafy om t he heavy ol efins of the oxygenate

conversion product stream 13. The systemof claim1l

wher &-nThhestseenfelaphdfl iwisrato e desiyatefiio Remeaifl 109€ Sordfrises an
- i [ r r..section to.crack at |east a

S I RGO IR HIGES BPlet ALSE SPorBihea defins o

era é kegkes| défimef8idnit gempritonPs ksl @golcAnand C3 ol ef i ns.

14. T, f Lm 13 wherejn the |ight ol efins

of the Dy geemel tn it S ha S of bivdinpieicsaression

Rjedust jttegmabmBRscod @?ainn's/ e ¢ Iﬂai dlffels heawy hehwf dlféfﬁls%ff tﬂehﬁygenate
nver si on. product stream.conprise a

AT By MG SRR A ke Pt hO e Ty ion eibary olefin

COBYar DoV BIMS iCOMpARR @ nEddTRdsisSeaich WhRta RaSisBa BEEbA BFthe C4 olefins

&(\é?%ﬁesl.zr% 8 It%astt a or%J on_of the C4 ol efins .

et at hes! 2e Wit BRrimeddbe G2 plstng iprestuce pencgphesis effiusat

comppsiogldg eledinsret at hesi s ef fl uent  conprising C3

ol efins. -17
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