| NTEGRATED PROCESSI NG OF METHANOL TO OLEFI NS BACKGROUND COF THE

| NVENTI ON 100011This invention relates generally to the conversion of
oxygenates to olefins and, nore particularly, to light olefins, via

i nt egrated processing. 5100021A major portion of the worl dw de
petrochem cal industry is involved with the production of |ight

ol efin material s dhNdBEHATERHRQLSNNWOE METHANQE AQUOLESTINDf

numer ous i nportant chem cal products. Such production and use of
light olefin nmaterials may involve various well-known chem cal
reactions including, for @&&aORGROUNSDYDETHAINVENTIDNgoneri zati on,
and al kyl ati on reactions. Light olefins generally include ethyl ene,

propyl en nd.mxtures thereof These Jight olefins are essent.i al

bui ot nol0BPEE s ThLYerionieales gensial et ot e i of R MBS caIehns and,
!ndustrlﬁgfep%nma}ry,wgﬁ%léﬂg ¥ih Siborae@bldsssidy. Present day refining
is the steam cracking of petrol eum feeds. For various reasons

i ncl &di n908Hogr dpmiaivaportieoed dre worldgwide peicedhemnet] didustny shed] vedppitly the

For t ho RRUSDa S BEEMkrLERsr Pt SRl Re % PE rriclBlaP PGl
t he 15deigaetahiothetnliv@s BrddugBl SiehhdductiBl &id @eSof iERON ST hRteRBIBE, foblve

alternative materials for light olefin production has led to the use
of oxygefiaes wslidwows chemisablegetipng inchrieg, dar exagplappymeriatise use of

met hanol ;. : i C 4 i i R

oxygonat SR on, BRER LIRS rBLESICH BhEbic kP Hn AR kb EiiEhe, Blgtfene
Mol @@ ul aandsniwness theehf. hesd light plefias arcossyesitial huildéngZidothistueedindthe modern
non-zeolitic 20 catalysts,. particularly silicoal um nophosphates
(SAPO), RAMERFRGH and CE?—{IBWBE iapses drivepd e ot @g%é?%ég pfegent day

hydr ocarhep:ai; I : ] . m . ] .
y RBAIngi X {hd s &@J}&ﬁ%%f’ &%qlﬂg}euﬁmw& LRI \a;éﬁe&%ﬁnateﬁzgg $86kraphical,

| argely of light olefins. [0 uch processing, erein
oxygenateonenicapolitivgl drsledimirgshpdi supply lcpngiderhtaers| the artdasniganoght watrees

conbi nati.pn {includi ng.crude nmet hanol ically.results in.the

ol onco P2l Gior A el B des B et B3t B 1o oty the
conver Sidamaaf f@ﬂxﬁ&eﬁ@ﬂ&eﬁglﬁﬁms‘ol efins. For exanple, such
processi{ga normal Iy involves the release of 2 nols of water per nol

of et hy![8R&3]f or fbelSearch for alteraptavesnatgrialg fordight eletfingraducier hapdpd tsf the use of

propyl e T e I nCT, r i t s of
hater oaretEiR A DRREIEE nle RHANRE ERSs bR haE R &nd
damage tldglidnelcokylgendice decinateres odothendalg¢Rites $Meh @9 ditisthleeheprdis@iticeher,

of 30such ipcreased re]ative amounts of water significantly increases
the vol Uit ior EX3MRIG Yglesular sicyassusheasonisrororeysirariallingesoiits #g nog-aepktic

neegh f or i : : i i L
B G S R P Y s SRR T R
i s her elf oxpgorfps tabhptiotyboremerters eaiticul arly lentdcaston, midised asgmsead largely
process Jf?irgh%&gﬁgsr oduction of light olefins froma

[0004] Such processing, wherein the oxygenate-containing feed is primarily methanol or
a methanol-water combination (including crude methanol), typically results in the release of
25 significant 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 significantly increase the potential
for hydrothermal damage to the oxygenate conversion catalyst. Moreover, the presence of

30 such increased relative amounts of water significantly increases the volumetric flow rate of
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5hydr ocarbon gas stream by a conbi nation of reform ng, oxygenate
production, and oxygenate conversion wherein a crude nethanol stream
(produced in the production of oxygenates and conprising mnethanol,

| i ght ends, and heavi er alcohols) is passed directly to an oxygenate
conversion zone for the production of |ight olefins. [0006] Wil e such
pr ocessihidedds gifloaeretubtimeinahd eaddifuelaf @r sebeléBelp natlabdiand pfodedsher
10i nprovenent s, have, been desired and sought. For exanple, there is an
ongoi ng 2ESRPFEMERIVHERHLf or reduci ng the size and consequently the
cost of ir I sel.s. ] I

desire gg@gﬁeegg? gﬁ%’?é%@%ﬁ?ﬁf%@h@%@%n eé’??’?ﬁ%&%@ﬁ?@ ?ﬂg@b%g%db re
r eadi | y rdfaeddeainatzs@ntiveng géschistédreproodss hatthe produdteat ofdight elafibs Homand
byproduct wat er associated with such_processing. Still further, there
is an o wppﬁg%%asrsge%m yﬁec@aitbﬁwwapégf‘é%mﬁé R gEITRIGdug{ign, and oxygenate
ar r ange peessid \@herBmQAY6 & AEhaRS Wirbarh @\Irbﬂﬁée@fﬁ% ag p’r@d&:ﬁbf{ 81 &ERURitss £fd

| ight ol efins. SUMMARY OF THE | NVENTI [ 0007] A general object of the
i nvent i opmpasingmethendldbghtrepdswed hpavor adwholy) sqlhesed sliraeily taranangyesmate s
for the production_of, ol efins rticularly light olefins. 20100081A
nore spé& erfséorb{ﬁngét?ritb%p’éﬂdu?tﬁdél&ﬁ@h‘tﬁl@ Bis to overcone one or nore
of the pook] emswHRS GidhRekeahRY Bas IréRR3D Dherreenesfat olehh geddubiior, Mg ther
invention can be attained, at |least in part, through specified
netlRods impreverpetsbivedern demired land peiseht. IFer geasmiledhers 1sn oneging desire and

that i ngaryek Rk R o RalBh e b oPROMELAT e FkEE:

met hanotheOiR R bagEing dedetat néahfor ptddasstngcahamysindaathnaémereathiat cam more
conditions _effective to produce_a_nethanol conversjon reactor zone
ef f | uenteagdnpindls g mrnase ryfherer Rath thp feakat srction anddbyproduchypier gijogpted

the wat %ﬁthisa% @g}@&g,@gg SOMRLAL: TREOan ongeﬁggeﬁk@&dr&@& ?&fﬁrg&:@ﬁng

effluent to rst process stream-comprising di methyl ether and
hauisng scheads emtlanwaizements that ptodude drereshilcionpereased gelativel asammntseofpight i on
of the fjfgst process streamis contacted in 30an oxygenate conversion
react or °Z8H& with an oxygenate conversion catal yst at oxygenate
conversion reaction conditions, including an oxygenate conversion

reaction pressure of at | gasiM240y KRar@bsNivENer1oaf fective to convert
at least a portion of the feed to an oxygenate conversi on product

stream conprising light olefins and heavy ol efins. At least a portio
of the &@gbnat%g%%@ﬁ%ﬁf the SHGREOiS (@ BIAVEISA TP YIeE PIFFSS IR BShEmEs

52 DRGSO A EoBe Ly ey pERRLET e conversi o

por20i on[(®D8} he Aduird spendic dbjeghve of dE imsnaoeissobsequenthyor more of the
problems described above.
[0009] The general object of the invention can be attained, at least in part, through
specified methods for producing light olefins. In accordance with one embodiment, there is
provided a method for producing light olefins that involves contacting a methanol-containing

25 feedstock in a methanol conversion reactor zone with a catalyst and at reaction conditions

effective to produce a methanol conversion reactor zone effluent comprising dimethyl ether
and water. At least a portion of the water is removed from the methanol conversion reactor
zone effluent to form a first process stream comprising dimethyl ether and having a reduced
water content. A feed comprising at least a portion of the first process stream is contacted in

30 an oxygenate conversion reactor zone with an oxygenate conversion catalyst at oxygenate

conversion reaction conditions, including an oxygenate conversion reaction pressure of at
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recovered fromthe heavy ol efins conversion zone effluent stream
[0010] The prior art generally fails to processing schenes and
arrangenents for the production of olefins and, nore particularly,
for the production of light olefins froman oxygenate-containing feed
and whi ch processing schenes and arrangenents are as sinpl e,

10ef f ect levst 24D &Porbsehite,ciffentiveas comyerba lelssa pedion Mbthe fpad toi amudxgpénate

the prior art.qgenerally fails to prqvi suc I oc chemes . an
o e iR ottt s by st L ofefind R pEig el LRt & portich of
co- pr odugt bﬁﬁﬂgenbﬂe%hvé?h@ﬁ pPodRECGET HRAVIb lcAn SR irERRIdYn 'a%ﬁ%l%ﬁns

propyl ene to ethylene ratios and carbon efficiency for light olefin
pr oduct | @Mversiogizapt o, foeﬂfaéwavwdleﬁnacmwgmceﬂom ﬁﬁhxehgxstmsnirmvynmgmg

d d. A h fo d f d

G 1 e RN BiofREE A4 150% p Pl ed PP ikt B AT ERDY

f eedst oclecoveral fﬁ’@hhﬁ’éﬂ‘iﬁavg@mﬂ% ebmﬁﬁ@ﬂﬁr@refﬂmeswahh a cat al yst and

at reaction conditions effective to produce a nethanol conversion

react or B8HY ef flhasrer woapnaralygilgiomsoespring sehemes gud amengements frehst a
t t

Pone. of fitodisSp S pRAnS ind SIRY B AN OF el OARA0n BEMUE'URR iR O]

et her anskylgenatégorttaibtgueatantayieich patteitg schetheeshdeonppeBengatas kaasé,
t. process stream can then be contacted in _an

éth%L of, the fir

oxy nat BEEBRYANLIFIIFIgHAs sRayRsresingd: VaR pastisylerat B Pt it grasielly fails to
cat al yst r@%d@’é&gﬁ{}@ée‘isxﬁ Qﬁd %h%ﬂtsqgﬂ%ﬁﬂfegéﬁ'ﬁs@fs 8GE ds\€latiflg to
convert at |east ‘a port on of t t o an oxygenate conversion
product witeearprodugonsligy diéfghprodhaionve thadmirhidgncredsed prm@yleiﬂhm ethylene

oxygenate conver eactl itions desirabl ncl

oy genatd e e prh6at BpligR e SRy R s Sty e 588001 cpa
absol ut eefﬁ@jeﬁtﬁpaggﬁgygggglu@ae At |east a portion of the oxygenate
conver si on ﬁro duct stream heavy ol efins can subsequently be reacted

in & hedV1H| ef Armetbod armsodisingdight pledingtin Ia@mdan@n@ndvranaﬂleob@b@mment

crackin t o ol efins
Coavar o nl PG dACARE o ML SR TBE AR i Bl b i B on T hdrne
At | eastwigh podthiyerandfat tdaeti@detiniditns leffedtplatto §Qﬁiueé b &ﬁeﬂfa@m I ER e Bidtor
be recovered_fromthe, heavy ql efins conversion zone effluent stream

[ 0012] THERe ffuen] cognmsisHiy fa@&tha' gihet &K WaIeT. Bt drisica prytip ghthegyaierinEemqyigd
accor dangen Wd et Rb&HLibE tkabidP ?Glﬁer@flﬁent S e ﬁ%?{)rﬁ)‘&és RELad %émﬁ‘nsmg
met hanol conversion reactor zone for contacting anol - cont ai

f eeddt oclimeihtyhethercaidlaymip aanducatl watarcbnent. @ofmeld tompssing hteledst u@ottion of
pr oduce tﬁ%fr%ihanol onver si.on reactor zone effluent conprisin

di net hyl ProsESsFUGAP SAN thenbe coptagterd 1 an o¥ygenaty CoRy g fei*ﬁf@? Fonegyith
separ at Qi gx! ﬁéi-fafee&fn'v&%wh%aﬁd%@ﬁta&%g@ﬂaté é‘&%rs?onor%étioﬂrboﬁ&tﬁﬁ@eff&rtﬁE to
fromthe nefhanol conversion reactor zone effluent to forma first
process @nv%mlcaﬁh‘p phgiongfdiafechid almﬂygﬁnaaﬁdoﬂvamnmgpradm@dum covapBsing

cont ent e .co on reactor zone i S prov

cont act T RN BEYRY I BB Copt Bont Rediop R pu esirailis
st ream dhdeddwt o8lcRite VbiRradh REMNULNAERULAIN GEhSIUT atMdakt WOIPaabydsthte to
and at 10reactjon conditions including a reaction pressure of at

| east 24301gBa shspdeeud kleasipaortianeotithe exyaparte conversion proéugcﬁtmmrhe@w t he
feed to ot hea\@/@)%%&lle?lﬂﬂ\é%r%?%ﬁ iR’ %%M 2k ﬁsec?o%}f rges 2otk WA at'l e(%ne of an

ol ef i ns And sstem 7§60 hc a heavy 0 I'n's

convers |cm¢ﬁrz¢am@meg feactﬁom/aeldtamnet@ﬂmas reaoyg enfhe adeavesiktiancqaivesis zone
stream heavy olefins to form a heavy ol efins conversion_ zone effl uent

stream 8o %Qi’awﬁil%%d“ﬂ‘?ﬂjhhg@loéﬁﬁWSAt IrRd agipsiiinef the additional light

30  olefins can subsequently be recovered from the heavy olefins conversion zone effluent

stream.



15further includes a recovery zone for recovering at |east a portion
of the additional light olefins fromthe heavy ol efins conversion
zone effluent stream [0013]As used herein, references to "light

ol efins" are to be understood to generally refer to C2 and C3
olefins, i.e., ethylene and propyl ene. [0014]In the subject context,

the ter poidgavyTidressiang prgdoal abysyent fir@rcducimgldheblethelh B&cordance with
20[ 0015] "Oxygenat es" are hydrocarbons _that contain one or nore oxggen
T

at oms. VYPPEHIT MROAERES SIRk P SYRerBIRHHISE 8 naftpnel FHEVVSTSINoraENARDE
[0016]" 9@&9&& %&ﬁéqo@f)ﬁt%g%ggfaeg%&&%%% Qéétggrst%Q{??{ea%rp&'ﬁdﬂBﬂ xi de.

[ 0017] ReferencCes to on" are to be understood to refer to
hydr ocaefienivend prxdhesa mathang doheersiobectoo zowaeflaentaboupsising diresthyit atitkr

by the subscript . "x". Sim|larl the 25term " Cx-cont ai ni ng streant
erdre B8 RAGEPLAR F%ﬂt‘&fdﬁi”éﬂ‘)/ﬂﬂedcih%gm SPAFIHS CFREVE & fhpaGi@at east a
hydr ocabbeg of BRIeAtS: fréin MhenaiR P TRLES a8 r N difuddt & FkResrsOf

carbon atons represented by the subscript "x" or greater. For

exanpl eprocSs-strhgrd comarikiog siméthyl| ctiths a@4 havdbg ansflubhédyiveter cantdndnAmoxygenate

hydr ocar bons. Thettern1TCr h%gagcarbon "r fﬁrs tQ hgdﬁpc rbog. fth
mol ecul EEVTERVIHG T R“MIADRP VI L r 0B8R Uho P SPPBEEHE & eB% ahgeron ot e
subscr i gst procedlsire@BmERY SRGXAMhLoxypbiate BYIEAEH RANS catallet atdent C4,
C3 and | ower carbon nunber hydrocarbons. [0018]"RWD' colum or zone

reflér s fegctiprreonditionn inguding® teaptionpregstireced] al astaid0xFaabsd uleletlaetivedn

ITnol o BmREGY fatd AR 0int 00650 B R RlcEb NG 36 AbeBERERAT Bthelitn?
be appatligittoléftnstahd feavskiltfirad Therssteen alsd ifchaias & heabf Qéfigwiongersieh abhed

descriptjon taken in conjunction with {he appended cl.ai ns_ and
dr awi ng&tfeqBiP ErePSERIPEINENN CORYerRiEn DEOdAPISa P isey fleans o fogm g heavy

o DL g RGRLL 81 Gl DS TUAT) s e e
parlti cufmthkeyinklughs a oiceférpgoné for accoverdegwt deasi 4 portine obthieadditional light olefins
from the heavy olefins conversion zone effluent stream.
[0013] As used herein, references to “light olefins” are to be understood to generally refer
to C; and Cs olefins, i.e., ethylene and propylene.
[0014] In the subject context, the term “heavy olefins” generally refers to C4-Cg olefins.
20 [0015] “Oxygenates” are hydrocarbons that contain one or more oxygen atoms. Typical
oxygenates include alcohols and ethers, for example.
[6016] “Carbon oxide” refers to carbon dioxide and/or carbon monoxide.
[0017] References to “Cy hydrocarbon” are to be understood to refer to hydrocarbon
molecules having the number of carbon atoms represented by the subscript “x”. Similarly, the
25 term “Cy-containing stream” refers to a stream that contains Cy hydrocarbon. The term “Cy+
hydrocarbons™ refers to hydrocarbon molecules having the number of carbon atoms
represented by the subscript “x” or greater. For example, “Cy+ hydrocarbons” include Cq4, Cs
and higher carbon number hydrocarbons. The term “Ci- hydrocarbons” refers to hydrocarbon

molecules having the number of carbon atoms represented by the subscript “x” or less. For

30 example, “Cy- hydrocarbons” include C4, C3 and lower carbon number hydrocarbons.



10[0021]FIG 2 is a sinmplified schematic diagram of an integrated
system for the processi ng of an oxygenate-containing feedstock to
olefins, particularly Iight olefins, and showi ng systemintegration
of a heavy ol efins conversion zone in accordance with one enbodi nent.
[0022]FIG 3 is a sinplified schematic diagramof an integrated
system f@018lhe “RSVIDY calessiongond refens xyRenabe WidnDadtitihneh édtads bogdet 0
ol efi ns, pﬁlrti cularly light olefins, and sh(id),vx,i_ ﬂagl system. i ntegration
of a heatiyh 8F €31 RN e e v FembiRe reagtion uih GsH A oRPrIressing Wersingle
enbodirreE% . 4 is a sinplified schematic di agram of a RWD
col um or %ec?%lggég%%étgbs' nodi fication in accordance with one preferred
enbodi mel#019]20[ OBRet|obivosand lailVdndaes will be apparerd halthged sleledoin thdrart from the

R PORLE BBt L SRR AR SR D

the elimnation of various usual or customary pieces of process

equi prent i ncl udi ng SOMBRIBADESCHIPTIONSOF FHICHRAWRNGE 0l syst ens,
punps, fractionation systens, and the like. It may al so be di scerned

that the Brocess flow depicted in the figures may be nodified in many

25aspect 03} ho G delsarsinpliied shemnéc dasne oaaralepratadiyeigm ff thehe

i nventi P . . . .

[ 0025] O8 GaRal &L BN S G P S s (e s bty gt glgfins, in
ol ef i ns dcnordamatvaitlybnecembodiewt i on and heavi er hydrocarbons (e.g.,
CA+_hydr bong) formed duri such processjng can be subsequently
fur %@er lﬁﬁﬁﬁessgﬁt%isiaﬁepg%‘é@ Phem i heasma Hdniperaied SYESMARE!

ol ef | ns)pré&@ﬁﬁ% HF%@O)@g@ﬁﬁéi&hﬁtﬁﬁ%é ﬂ%@dis%ﬁqumoléﬁﬁs,%?t‘géﬁaarﬂpﬁ%ﬁ’é‘oiéﬁné‘, and

preferred enbodi nent,” a net hanol - cont ai ni ng feedstock Ts converted

t o f or mstibwetgsybtent integratiovey abkidwyholefing aonmersion zene ineat cordafiasi with ene
product m,xt ureti ncluding |ight olefins and heavy olefins, with at
| east a eﬁ%brotdfrg?{‘ of the heavy ol efins being subsequently converted to

f or m addibzxinal FidG s aGhlifledchelgdSdiag@Rf]anlifteorhteiGhgaRt fof ! Y
illustrates an integrated system generally designated by the

5r el 2r erffecesting PRI YO/gerye-cprisinisicadstesk tanlaftoy quanticudarbolnghd ionfing, and
e i L T O M
f eedst ocknbodirhaéitr oduced via a line 12 into
[0023] FIG. 4 is a simplified schematic diagram of a RWD column or zone process
modification in accordance with one preferred embodiment.

20 [0024] Those skilled in the art and guided by the teachings herein provided will recognize
and appreciate that the illustrated system or process flow diagrams have been simplified by
the elimination of various usual or customary pieces of process equipment including some
heat exchangers, process control systems, pumps, fractionation systems, and the like. It may

also be discerned that the process flow depicted in the figures may be modified in many

25 aspects without departing from the basic overall concept of the invention.
DETAILED DESCRIPTION OF THE INVENTION

[0025] Oxygenate-containing feedstock can be converted to light olefins in a catalytic

reaction and heavier hydrocarbons (e.g., C4+ hydrocarbons) formed during such processing

can be subsequently further processed to increase the light olefins (e.g., C, and C; olefins)
30 produced or resulting therefrom. In accordance with a preferred embodiment, a methanol-
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a nmet hanol conversion reactor zone 14 wherein the nethanol -containing
feedstock contacts with a nethanol conversion catal yst and at
reaction conditions effective to convert the 10net hanol - cont ai ni ng
feedstock to produce a nethanol conversion reactor zone effl uent
stream conprising dinmethyl ether and water, in a nanner as is known

in the abitain[rdG2&sARk'M ¢dnvbRePPIHEE ﬂﬂﬁ@ﬁyll%ﬂldr (OSE)SHiitH Rictuints kduetediid
and gui ded by the teachrn?s herei n provided, such a feedstock nmay be

comer cim ypreductmxhuncluding liht plefing e hasivy fing.onith aideason porienebthe

Crude gﬂ | hesi s
15uni t. Efaﬁg%%ﬁ 2% I nq?ﬂ%@doﬂ?&%éﬁﬁgw daedhggﬂamgﬁt |rﬁgas“? erein
provi de{002s] | lHiGerl stlanthtianty Appiaed af iatehadd syﬂtehtn gememalgr @stgnafed by the
factors such as inproved catalyst stability, enbodi ments utrlrzrng

hi gRer FRIFICRSE rwérr%m& for pEoressiRg Ofra %Yerwrewtaurwﬁeedémcké%w@ Poeds
may co §ﬁ1§ﬁaﬂfilgﬁﬂméﬁ1ﬁr 1@30%?@6&%ﬂ1@&% %@ﬁﬁcﬁl‘im@ﬁ tend, with possible

such feeds ha met hanol cont ent et ween 65% and 100% by
wei ght, [Qi)rZéI er a¥bxe paﬂrmldnhzm@medmmbbmntajﬁing dtagsnk 80%radicte@ OGN into

wei ght an i n, accor dance one rred enbo
o ot BB B i aER By T e Mo OB b N FIn e U Sk caaigcts
condi t i QA af REthSiet Boﬁrersmﬂ@tam%@ ESie8RicnQodiBh e BB &) cRBt VRY Y,

in practice such vapor phase process reaction can typically desrrably
ocddr ameﬁlaneln@etaamlug &eedptoclhte pradieps agnetho®! con@oU@ (oabtphzene effluent stream

t enpera t 0C at_25250C, , bei n referred) a
pressuré‘%ﬁnﬁ%g eﬂa}? élfe %W'fwg 1%68]5‘113?-’65 a(s\ﬁ ’tqho VER% 8 re in the
range of0028pD t s/l W@pr@;@e& bypdhobkilkddain thxedrd gldog@ﬂ@ir Bel): teadkilgfl

wei ght hourly space velocity ("WHSV') in the range of 2 to 15 hr-|
with a Deuow irevided spewpytecdftock may be rcrmlerce I gradegngthanpl, cgidenpethanol or any

preferr I
Cther of B ALy PREELL CRadinb @ty B e R ST 2R mEfaft e
codﬁersumnT&eaﬁﬂnﬂatmnmﬁeﬁmhdgnﬁhébyemmma@ﬁM$ﬂmnﬂmpeﬁkMdanHuhdmemﬂ@and
into a separataqr tion uch as .conposed .0

separ at ft ‘WHF&? @‘ﬁ “}Ereﬁ 1013 SEeasd r%‘?’ércéﬁaﬁ'shitgl?lgﬁ'sFmQO‘BB}efrfSon
of the M\@ﬁz’i‘%g mghéregmyeﬂlem%1%édam>ooefmf%edfTHu%t suMaPREE&ls matdofipse

COITpI‘I Sin et her and havi ng a reduced water content “in a

| i ne 22mghdnel %’@ﬂ”@%ﬁh&@bﬁ@b@é@r bknd;awth ossiblaraich feeds haviag e matienol content
conbi nat a o

appr e, 2t iy SR RE FREE Py TR ety & mel B PR pl betpeipos and

di gposednk be dei ght tahw 1§ Qm&ﬁneé obepiefepitd 2thbodBhentS thethhisl icbhteat
desired water separati
between 95% and 100% by weight.
[0029] While the process conditions for such methanol conversion to dimethyl ether can
vary, in practice such vapor phase process reaction can typically desirably occur at a
temperature in the range of 200° to 300°C (with a temperature of 240° to 260°C, e.g., at
25 250°C, being preferred); a pressure in the range of 200 to 1500 kPa (with a pressure in the
range of 400 to 700 kPa, e.g., at 500 kPa, being preferred); and a weight hourly space
velocity (“WHSV?) in the range of 2 to 15 hr', with a WHSV in the range of 3to 7 hrl, e. g,
5 hr'!, being preferred). In practice, a rate of conversion of methanol to dimethyl ether of 80
percent or more is preferred.
30 [0030] The methanol conversion reactor zone effluent stream is introduced via a line 16

into a separator section 20 such as composed of one or more separation units such as known

in the art wherein at least a portion of the water is removed therefrom to form a first process
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5100311For exanple, such water separation can desirably be carried
out in a flash drumor, if a nore conplete separation is desired, in
a distillation colum separation unit. In practice, it is generally
desirable to renove at | east 75 percent or nore, preferably at | east
90 percent or nore of the produced water. [0032] Those skilled in the
art and guehdedntpyisingelimehghéthgunléneing apediced edtapcbhtedtdappine Q2 ahe a
that remai ni ng unreacted._nmethanol can either partition in a

separ at | DFGFMPS maayily of warglong @éb&?‘&?il’éﬁ(’%}‘{?t@ ugEReeisHEesigngh i
or bot h, jifors frtiNek phHREGRE] i ' Ly

met hanol lien such 1sepaatl I?ﬂi o%ah%%&%o#?%%ﬂgggi‘gﬁ Iggﬂl,)e ?ﬁmem r &?Spgseed

r ecover guiof swtie sesarttor sasghn 80 sih @ te fadilpperdesioddumatyr seperatiecycl ed to

t he pet conversion reactor zone _.l4. 15[0033] The fi.rst. proces
Strem of0S1 o REF oG e S Faamiof cat QHgH bR BBk B o
line 22 i Bh%r@@orﬂ%ﬁé&es@ﬁir@ti&m@\d%ﬁ%d?& 4 GRENAonIBRINNPRpRvA BhEI 1A phdtice,
feed contacts with an oxygenate conversion catal yst at reaction

condi t i ohis gef¢rely desirably te ovmeseat dgast ‘Eaparcent pompie prajérablyat fesstd Ot pereent
oxygenat e conver séi Q@Rre%gvuget stream conpri sing fuel gas hydrocarbons,

i ght ol ef T ng 2t aivd y&r ocar bons, i ncl udi ng a quantity of heavy
hydrocar[pesy, i ThésesRilREn &t drSand yl the tdaGhiags heréi phovaded WOI
exa%ﬂ e, utilizing a fluidized bed reactor. [0034] Reaction conditions

f or 1§ he apBrRgifsihatTearining weRiekmeliarol £an githespattitioatn e serasdinamél  and
mbi nat | : - _
Chose sidvPfiRad REEEPhr o fBhraSA TRl Bouddls k@it o el 050G, SOOMING B perein

enbodi nektaibetd chmtexamplomattahoins sodngpiatdoauhie bpwsms streanmbeahyEdnsidd0be
and 700C, nor referably between 300 and 60QC, a st 25preferably
bet ween Y SHASSEGE TRLdp1 1Y %@nabgrc&@@t)@&gﬁwﬁ 58 VR B pomerSn
art and  gukglednbyst he teachings herein provided, the reactions

conditions are generally variable such as dependent on the desired

pr otuct 40033je | Thhfirss prfckssstpanduetidas arportinnstharepftis fod of igtddyteainga the
propyl ene .between 0.5 and 2.0 an ref cef{)%bl bet n.0.75 and

DY i B s M e R oo ST et bE B Pafiied N3 spne
react i onxiySeRes @nveRionTatilBheireddidR dohdifiohP¥mictivatd @ndt@ht RhYIRR®O N &
propyl ene 1s desired. The preferred feed tenperature range i s between

80 and 2h@fted fpaopresnae spYeryorepiodee strep cpmPUFag fag gas Rxdrpesrhpnenlight
110 and . Wit . i . .
{enper i wld e AREIAARES, 1k AR RARY STHEH ATROLITNS. ind Mamngres i

t hezOmal kaewanpds dri, ouch 4s03 5kdmplacwiiiztee BuidiZeh be@rdadion pr ef erred
enbodiments, it_is particularly advantageous to enpl oy oxygenate
conver 258‘5{541 eactFHHOB SRR HPRET thsonwiHgn alﬁjowaétﬁ%@@ Ruasthylgiher,

5react i QRSP s SorRfinfonk BR3L0r2AA0 e%sfrﬁpel@,%%ﬁ Stefthdae ®hb@h o Most 86ifi&fn

enbodi ments, an oxygenate conversion reacti pressure In a range o
at | eastth@a Acefarabhs ol adcerdancs®(h kdicalas einbibdinientspreatdnr ehditins eavprise

or essur & GbaE Y ehdreghe SR B na SreahipeRuesr e ha GF b B most
leasy 3QRerkRBlyhentdt Hob qn&léﬂoog’asisﬁvgﬁcﬂetabgre@ﬁyed% B6& RillRdn tH@Bfd

skilled'in the art and gui ded by _
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
30  of ethylene to propylene is desired. The preferred feed temperature range is between 80° and

210°C. More preferably the feed temperature range is between 110° and 210°C. In



10t eachi ngs herein provided will appreciate that through such
operation at pressures higher than normally utilized in conventional
oxygenate-to-olefin, particularly nethanol-to-olefin (e.g., "MQO")
processing, significant reductions in reactor size (e.g., reductions
in size of the oxygenate conversion reactor can be realized). For

exanpl eacdoRlavteWwitfonk Beeférddd dnifdiRER SHY tenReIUREH dB9IBB mOBRRIRH HRbw
and higher pressure operation in accordance herewi th, reductions 15in

r eact or 250°%ketogvomghor|negigippizo thepaalcdspempesitisr e, such as reductions in
react or gy of .10, r n al ized. thr h
i aner (U3SE p dn AP ERE oy R e eAR b b eb T i QAR A o

of at | eaghple opgsenericonirabe Fabliyn a@fnditionk éasidifbarpexypendte anterdidh at
| east certain preferred enbodiments, conversions of 98 to 99 percent

or ror e RO CFUER ¢ dpast i A0Ue s abss/pienk csrtekn RalerTeth embediEiesisor
pr ocessppgen 20003 ik AL iﬁ%%‘?%esdf%‘ 1Ja§’taﬁtb3%>§t%ﬁgc}rlﬁt§?? ?goe IF:]Ii’a

produces Of results In an oxygenate conversion pro
st r eam gEobnalslpyrefeonpVsicoverf inedertgiapréfpaed emabbbmentslan ghygakatef dongersion

heavy ol efins and ot he + drocarbons as well as by-prod ter
o | DR PR least O PBr e nd R St e A blcog 0D 58t °F
porti onakRRieRf 450%@%5&9&%&4)?&@9&%?3@%@ sHnabkd l?hSt,hE Qﬁ‘zaig@ Quiﬁe(ﬂH?ﬂg:h

and conpressor section 32 such as to forma resulting 25conpresse
oxy§enateechingplraren provpdasdvidl apgracaémthiitheovigh wecheepesaipnat weessuzesdtigher than
streamin _a,line 36. such.as,, for exanpl.e. nay.c ain,lowlevel s of
e cact bt e noRlEth ARy Ok ERY fon TR RN Aol g il e e
such as“Ma@ ptoeedsiny sigrifightt rahdebiidseanst swiedani,Gedetifs indDM oFHeN as
may be appropriately treated and di sposed or recycled. [0038] The

oxy genabEyeEBHE SPRYCHHOTpIcEetgE sansierrgaliaer). et grample,iih vieytofcias ratie s pagssure

appropr B&%v%ﬁ?’{?&ﬂﬁai 8@&%@8@{ %@gli %{rk(r) ?ﬁ%&ﬁ%ﬁ%}@ti%rﬁﬂ%ﬂ:@&n&%&%ﬂ{ : ?édu&ﬁ‘ons

systens such as use essi ng e products resulting
frdd susireactygereadfeant bash28r Erant g moes sichqgs asducilend in kexavuy size of B8 percent

skilled in the artla%g do not %ﬁgﬁrall formlimtations on the
br oader O’b‘?]ﬁ’@t‘iaEé’eS‘?a_ 1 ﬂ'ﬁr‘?ﬂé{rﬁlﬁ: § R'fiose YF308d inthe art and
gui ded fyozbhe tgPedeting %x?%é’n@ierboﬂﬁ&gib{;@gf Middst FPPEEG: ArBrerdbPPGE: I dhst b4
gas concentration system 40, the oxygenate conversion product stream
| i ne 34perpentahdlie ableast gepan preferseddashadabents,moveasiontiof 4B torfSwietenbore
or nore desir%g PLOcess Sireans . .
more can be réalizéd I such oXygenate-to-olefin conversion processing.
20 [0037] The oxygenate conversion reactor section 26 produces or results in an oxygenate
conversion product or effluent stream generally comprising fuel gas hydrocarbons, light
olefins, heavy olefins and other C4+ hydrocarbons as well as by-product water in a line 30.
The oxygenate conversion effluent stream or at least a portion thereof is appropriately
processed such as through a quench and compressor section 32 such as to form a resulting
25 compressed oxygenate conversion product stream in a line 34 and a wastewater stream in a
line 36, such as, for example, may contain low levels of unreacted alcohols as well as small
amounts of oxygenated byproducts such as low molecular weight aldehydes and organic
acids, and such as may be appropriately treated and disposed or recycled.
[0638] The oxygenate conversion product stream line 34 is introduced into an appropriate
30 gas concentration system 40.
[0039] Gas concentration systems such as used for the processing of the products

resulting from such oxygenate conversion processing are well known to those skilled in the

-



5such as including one or nore of a fuel gas stream an ethyl ene
stream a propylene stream a heavy olefins streamand a stream of
ot her C4+ hydrocarbons. Those skilled in the art and gui ded by the
teachi ngs herein provided will appreciate that particular such
process streans nmay desirably be utilized in specific enbodi nents as
herei n dessid desbtlpehaully fork 111111‘{:11&)’313 be ik wbaek bfdciek $10hs ivhiondsaB&es
stream | i ne 42 such as generall onposed, of qone or_ nore_end

10pr oductilirsh e thegrsang gideddyohe cglflgse%wmlnﬁ%\fld@ wilkappseciadent f or
further ess

descri be@bg@l oww?l&%i%eﬁtg%{&% %E'elt&th OE E% ds %@gés&gltv ?%16? r?%%ﬁ%tjf%éﬁl fine
fromt héégaswhdamem pat, indesayisly @roctised |tmpﬂdv&iel-an@or Mw@ﬂe)suileﬂpnmesstsheams
process st eam the line 44) is. introduced into a heavy ol efins

conver si Bf E%H’@ B8 QG OR mEe Ab? Bicl gasieraa it S-‘zthbj]@%?tf%‘&a APEPRIIFICHIEHD, 2
at | easthe@vperehhyare%ﬁpﬁndsyﬁ&a&rm c%%%%%@ﬁ@%b?é ﬁduyednﬁ%‘é £l

form heavy ol efins conversion zone effluent conprising at |east
addi t i orsiiddditgtthe tﬂaelﬁmg‘sher&hquzé@i el appn@mtthéxaeparbmlamuah pragessereams

L enon maEe TR 3 st dat R Rotht sEPatieh % Hkteif RSB\ YR, T s e

of the nehpRAG toGABVEIHbOARS SRAGT Biic Z0ARH W &M ZEIMRIRENSt 0re® more end
desirably be converted to dinethyl ether, vvlth t he subsequent renoval

of bYpr qHoduct matesialsrand aosecasnairea) limad4 sushfp et forrfotiher mrocessisgin or
and hencg,.l g%&%%ﬁéﬂ% eﬁﬁoﬁ’lm ﬁigf%ﬁlﬁﬁ(&é&ﬂbﬁ%élg ver, such rempval of

wat er can advant a eous feduce ernm severlty of the

react or .[0®41]l | Dmebhﬁrore bihie @;c&te@mtnemhegafsattmgrfm@{ tlﬁtg@bc@ld&ﬁﬁr&mmcsbstem
conver si gn rg}é%gr zone can desirably result in renpval

si gni fi @&Hin ohegpodifent &hg pragess staean Briho fae éh) laéntf%ﬁaw i§tp a heavy
lj
oper at i QﬂefYﬂstclan{}&QHﬁ SO sh s BHY's g@gﬁ;&@ r%(e?%rﬂred bR, agdhosglé%t%cfffwn

renoval one or nore cata yst cool e reacto
further Opr@Bpl‘bbGSS pirexie sm)rngizdelgachcmdttag“m beavly obedfind wenteosipo saicdfBuent

ol o1 | ns oGS eet Fathy R aIcGRS BT bancy ARG lsrete sy BRHR stream

i nt egr atjigrspof appropri ate heavy oI efl ns conversi on zone as herein
described. 30[0043] Those skilled in the art and guided by the

t eachi nd404%dr ei mhegesldllgédn thic art %ﬂcﬁwd@éﬁmfh‘yteﬁdv@g&hmtlnﬂm@ld@e‘mdﬁ DIVE
as feed 0, n rS| n._reactor unit ca

o esent “SHiEAsHARE Sien BB B e b B Gtk Pastl gong ey

mat 20 i aliseth@iet ban @alrdthlﬁflbﬁgoﬁxhﬁteﬂ&@thhﬁ@hﬁfetﬁehﬂmﬁxﬂﬁ%ﬁ@éeq&m@cr@dnfafl bhs
reactor. For exanple, due to its relatively |ow boiling point, DME
can be |br¥PMa&tc‘@%ie%r§d%Fe§&e YohBetaic diomehreaihiibp eaptonaut Hnea redutes the size

possi bi ldf{tlﬁ hetGORASESARL] BBn ré?l%af:?ﬂvpc@r &ﬁ%vﬁﬁﬁgeoﬁgﬁtr%m F%ﬁﬁ%tﬁ&mal

i ncrease e reactor tenperature contrast
oxygenatsevdrgg dfthecéachat ®till &lrthes ubdsyaemizitdppatiin, ofetld:famniethaﬁbloconm'gion

eat | G TASEHT I CAAESITEE SRR ST 0! b PR TERM ARGIon FHBLBeE oF 1RGP
theart sw As tb%ﬁ@@mpéﬁanaﬂ%&%a&%a%mm ﬁx?&?ﬂérft@{?ecg? &Heraa\eﬁlv&itmegas

condensation in a fluidized bed system and w || recogni ze the
advant agesovdl odosd erphpifei cathlyst aealens fmmﬁl@dmceormsY i gtiDNiE ttees, [ s$ibled

TR oo BB 0555 9 SO0 TR HEEREE LS HRI51 R Rn
particularly heavy olefins, are desirably mmlmlzed or avoided through the system integration
of appropriate heavy olefins conversion zone as herein described.

30 [0043] Those skilled in the art and guided by the teachings herein provided will
additionally note that the use of DME as feed to an oxygenate-to-olefins conversion reactor

unit can present operational advantages over the use of other oxygenate feed materials, such

-0.-



FIG 2. FIG 2 schematically illustrates an integrated system
general ly designated by the reference nuneral 210, for processing of
an oxygenat e-containing feedstock to olefins, particularly |ight

ol efins, and showi ng systemintegration of a heavy ol efins conversion
zone in accordance with one enbodi nent 15[0045]In the integrated

system aé@unrﬁg thk Istﬁftuﬁ er ﬂh@%xy S@5-3¢-eRfisy sdabir. 1y @ﬁéﬁﬁibhﬁﬂ: 18R YRativdl J
nmet hanol - contai ni ng feedstock such as descri bed above Is introduce

via a | iaveboilipg pmnb I%l\ﬁﬁﬂahéﬁmm@i@mﬁea@gﬁﬁmt@a@pb%rrez@qarewmwt\theeméwhﬂlty
the neth |n| e t caonyer s
catal yst! RGPy B0t Fan EGER o8 e K Al PRl er ERRMERRL O

et hanokereist, digherghifieeosisesite fexdpbadmarrialswatihanattheulVv@hgiodkic, may
react or zone effluent stream 20such _as conpr.i sing dlnethyl et her and

wat €r . [ouushreagiet ARs orehsaind endi asbys dupegh wereotbeteaaing metivgpimaveid

i ntrodu

deseri bashufoR i LRk 108 BuERRhE Ay IE Ao ER pibiElaBihe

pr ocessimsparaane cbavpidisg g whdatshydn iatal*fhndmerdbdftbsysm@, and edicedgniat te

content aline 222 a strea owoos rily of wate al one
in cé‘:‘*?ﬁfl??&?fi Hgﬁfﬂ?*té%‘&t ge ﬁﬂa P2 Eeefl plagenind 1 SYc8047] The

flrst PhREERMmeSt ream or at least a portlon thereof, is fed or

introduced via the line 222 into an oxygenate conversion reactor

sed®i on[@2d] whefeefurthettbe fadaistawhnget the wily éct davadaygeratcerewavencsy orade to

catal ys t ion co ons.effective.to convert at. |.east

or ¢ 1 oFIS % REST AR R ol PES e Sy e ST RRproiatd deriEiifg By e

conpri stdfgehdtaluntsrd 2NV RN, oﬂah@ﬂﬂﬁgﬁﬁ@&i‘n’tﬁﬁng 3 stedit to olefins,

hydrocar bons, including a quantity of heavy hydrocarbons, in a nanner

as is KPoWAulpTY Hiplkt Oé@fins andeshowang Fsiomeiningpition of aihewzi olefing qonergion @gne

bed reaﬁg&gzrd%%&nﬁgg gdd%ﬁglabove [0048] The oxygenate conversion

reactor section 2 pro uces or results in an oxygenate conversion

pr dduct [0oesef f |Iud[ﬁ1n&tg1‘aﬁﬁfﬂyg‘®ﬁﬁ2]&] lsmmaomaﬂhbsmtag‘afed@tfstgaﬂo descrlbed above,

hydr ocar bons, |i ght. oI fin vy ol efins and other carbons
as wel | agéeq}ﬂ? ip? é‘i"df ﬁu‘?gl 45 dgRerivgd abopigds yrpg éaé H?/ Fsingna

ef fl Uenﬁwﬁfaﬁﬁ%@&s@ﬁ rtj:e@ﬁﬁtzoﬁe PRf @h&@lnttﬂ@&%ﬁfanblscoﬁpa@ﬁlﬁg 'féeﬁEt%!:l&’coéacts
processed such as through a quench and conpressor sectron 232 such as

to for nwathmes@hmmgom@mnw@ﬁt@n@gma&twnwn@epm effecpreotiucmvert thgam i n

I 23 t t i b :
F0040] TRE Ry GeR RS BOuPY: B fffhacefupl S Biohap e Sing e igm
l'ines 2g#4hapdomglsing Bindthyilegfdda@dwhfeb,0 an appropriate gas
concentration system 240. In the gas 10concentration system 240, the

oxygenald946bny dheinesihanobernversianisagior Jone @Hbleat Breanis jafraducedsvia a line 216

into a separator section 220 such as described above wherein water is removed therefrom to

form a first process stream comprising dimethyl ether and having a reduced water content in
a line 222 and a stream composed primarily of water, alone or in combination with unreacted
25 methanol, in a line 224.
[0047] The first process stream, or at least a portion thereof, is fed or introduced via the
line 222 into an oxygenate conversion reactor section 226 wherein the feed contacts with an
oxygenate conversion catalyst at reaction conditions effective to convert at least a portion of
the feed to an oxygenate conversion product stream comprising fuel gas hydrocarbons, light
30 olefins, and Cs+ hydrocarbons, including a quantity of heavy hydrocarbons, in a manner as is
known in the art, such as, for example, utilizing a fluidized bed reactor, such as described

above.
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desirably processed as descri bed above to provide one or nore desired
process streans such as including one or nore of an ethyl ene stream
such as in a line 252, a propylene streamin a |line 254, a C4+

hydr ocarbon stream including C4 and C5 olefins, in a line 256 and
one or nore other process streans and such as may include a fuel gas
stream [0048]or Mhe expanalefconvelsipu rgetos béiane26 ptclucesaitde bR ar @l dyygenate
represented by the |ine 260. %OOSO]The C4+ hydrocarbon streamor. a

sel ect edCPBFEBRTNEE Wt irent sheanp grerallysconyprisiig fgel ase ydecybars. HER i n

cracki ngoléﬁ?s? B%%%%Hs QRd %ﬁl%r C?“ﬁ?dé@%ﬁi)&hsf[a@ %vefll% rEg— ro@ucft %f'eg ilpg Hne 230.

reactor, as Is own In the art an erein suc ocess stream

mat er i al Bhecmnygacte vanvhrsam affiednt streanackatriepst apaitips theaend inappregtat¢lpn
condLti ons, %ﬁ a Qanner s is kno in the art, ﬁgfffECtigf to ;
convert REACeSFRY B8 A el 4 FHEReh AN OMPIPHOIFeE Ot SHER 84 on10BR rgsulting
ef f | uenteosigi&as %ﬁé‘c@ cogekdiddro@h&ftrBsin ia find 2 0LardOAwadtOORdd AreRMlif

e
streamin a line 6 is shown ereby heavier materials such as C4-05

par af f i rine@@pousrrtescrared abhee.| i ke may desirably be purged fromthe

mat eri al eam_pein rocessed in the stem 210, in a ner.,.suc

e knowdOPIE e ThE pRbBRREFRELoA Bishlf, ¥ %) BoBise PR PG T e
art and xp8i SeOinkydidae iiteas AbNESriNe el toriEY:tidadysteH QR0 CRANTRO YRS
generally do not convert very well in olefin cracking reactors.

Cond@queienespiraor pysim gt hdhednyeanae eonvissiumprednet sbpangovielegy ispadugh
N 0521 : :

COMOUg s i1y B S G  ACTEL TG RS G S B i

t he | i nas23Budingloapqrmapre taelethyfune sesse dudhhasan gltint R62 gagropylene stream in a

concentrati system 30240. [0053] As, wi || be appreciated by those
ki | | ed 1 Zfter Grt b e RALE PRy NCHI iR e e MicHgsOlRénSe ithe oI G, one @ n

syst em it eQHaL E%e%fstﬁaﬁ_gﬁ?{d/s&h%g DS 5Q0YER RlePPacZ@R8m! Shd SHendid ?Q}a?ﬁn

an olefin cracking reaction section“can at [eaSt I n part counteract
i ncteasaurgsitwans, kit yandeeheally répyelened bydhslicki26® o i ncreased pressure

oper at i 0054] F 3.schematically illustrates,an jnt .at .
oot om T0used; o7 ThE bek i AR sklsrliR o iRt BaBolifg 756 is
pr ocessiifgodtce@iht®¥y GRAA cAckRBtraddbrgctf RETbI! Ak ok ¢ MeGhinN 81 a fixed bed
S5particularly |I%§t ol efins, and show ng systemintegration of a

heavy olredciGisascis fuews e agradwheaie srdianeecshpstraimametenals centoeldvitem

olefin cracking catalyst and at reaction conditions, in a manner as is known in the art,

20 effective to convert C4 and Cs olefins therein contained to a cracked olefins effluent stream
comprising light olefins in a line 264.
[0051] A purge stream in a line 266 is shown whereby heavier materials such as C4-Cs
paraffin compounds and the like may desirably be purged from the material stream being
processed in the system 210, in a manner such as known in the art. As will be appreciated by

25  those skilled in the art and guided by the teachings herein provided, such compounds
generally do not convert very well in olefin cracking reactors. Consequently, such purging
can avoid the undesirable build-up of such compounds within the system 210.
[0052] The cracked olefins effluent stream can be, as shown, desirably passed through the
line 264 and the line 238 and appropriately processed through the gas concentration system

30 240
[0053] As will be appreciated by those skilled in the art and guided by the teachings

herein provided, such system integration of a heavy olefins conversion zone in the form of an
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[0055]In the integrated system 310, simlar to the integrated system
10 descri bed above, an appropriate nethanol -containing feedstock such
as described above is introduced via a line 312 into a nethanol
conversion reactor zone 314 wherein the methanol -contai ni ng feedstock
10 contacts with a methanol conversion catal yst and at reaction

condi t i eRgin@tdcRi réftion s6dYIRhh af 188t EHHAORINtGAN it dHsBYsd QEdaT aflcat 9
produce a met hanol conversion reactor zone effluent stream such as

conpri shﬁ@oﬁﬁfh@lslﬁﬂle teinsEgashRicwETePordtions 6] The et hanol conver si on

et GRAE NS SRR Wk SOHRSHL ol TP e

r ermvedrdféleﬁ&f HuiBral® 105fok provessidd ¢fh dygaR&ScEtditiagfeadniptk & dlgfins,
di ret hyl ether and having a_reduced water content in a lLine 322 and a

st r eam ByHpHady light dlefins Woﬂrhowge%ystew igtrgrasioniof ahgani Hlafinsipnyfrsien zone

unr eact &g, IEINANOLh LibiRerl S d + [0057] The first process stream or
at | east E}i porti on1 there(ﬁgfe I%?ed or introduced via the line 322

i nt o an[®s§pendhe¢hciotpgentai systerre%zkﬂ, eimike td theintd@Gtedisgstenm Otdescribveé dbove,
contacts with an 20gxygenat e .conversi.on reactio .
Condit1 BnevRaRs MoTad-Cotrvune o pUoRichds fetibefiut Sniiplusdpin sline
oxygenag e a8y flehiadhl mOedh r&dckRaBhe FTPIheERAnE Hl%{haﬁélscd?ﬁ’egﬁﬁ% 2oy
|l i ght ol efins, and C4+ hydrocarbons, including a quantity of heavy

hy dfoc aedstaass with aanefeameboraersion datrdyst andathestiantcondtions efectivoto convert

251 oosa et b Pl e dhobrER PR E i G S5 Rl ctte BROUR

result5sttéanﬁ5hcﬁ>&yg@ﬁpﬁﬁn%@m@1ﬁ}aleﬂﬁr&ﬁdw‘}u@f or effluent stream
gas hydrocarbons, light ol efins, heavy

general |l y _conpri si

ol ef | ns[U056 of e r@&haw e Boisactarzang efilusat Hieapy isdureduged wa ailineal6
line 33 f

por t1 on e AR AN L P U AR STE W IP AR Bhoy Lecliom o
and 5confurmssiint mecéss oftedd3 2ormpddingdiniethfl ether and kstigd a regudficwnpr @nsadin

oxygenate c ersion product streamin a li e 334 and_a waste
ot 1 eam FHRS2H4 frd StpaiLcompes PR s %ﬂs@fﬁﬁ@mawa%afetﬁmacted

convershlgﬂlag&og%pﬁnesgﬂeam can be passed, via the |lines 334 and 338,
and introduced into an appropriate gas concentration system 340. In

t he gasi&ﬂéﬁbentﬁ’r@tﬂrarpr@qass @maﬁmer attlpast @pyg@nah@e@fomfed o wirogunasd ey the
stream e or i i s desirab h.as _descr ) bed
above NGRS ey el PR RN D A PR P e RO SE Wi 5
i nebudi Bgygenfte @6nVERSGh ftalfl aBiAYE@N@NItToAR BTFEER t@Sorviertat |dafiey poedon &F
propyl ene streamin a line 354, a C4 hydrocarbon stream includin

ol ef i nstheifpedzo an eEyEmEteA98veIHOn prodwet Bresmempsistedael as hrdiosarhons. ggléth

2 T, b9 1 Y6k R G RUA ASSRTR B
st r eam bovan ﬁl&h@ﬁ:ﬁt &;ﬁic]p@sf, ttoramxainpby effizinga flaklitddriied 3&atanahchtas descrlbed
above.
25 [0058] The oxygenate conversion reactor section 326 produces or results in an oxygenate
conversion product or effluent stream generally comprising fuel gas hydrocarbons, light
olefins, heavy olefins and other Cs+ hydrocarbons as well as by-product water in a line 330.
The oxygenate conversion effluent stream or at least a portion thereof is appropriately
processed such as through a quench and compressor section 332 such as to form a resulting
30 compressed oxygenate conversion product stream in a line 334 and a wastewater stream in a

line 336, as described above.
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10l east a portion of the ethylene streamin the line 352, such as
shown by the line 361, are introduced into a heavy ol efins conversion
zone 362 in the formof a netathesis reaction section and under
effective conditions to produce a netathesis effluent conprising
propyl ene. The excess or net ethylene can be passed by the line 363
such as [0059]pr odlie bxygpanedbyvasion yrdduerstpancas bk Passad vidthe DigeslsH arrid.
15[0061]The net at hesi.s reaction can generally be carried out under
condi t i ofrss n&fﬁ%lﬁ%?glénte&p&py@pga@@éw%e@ﬁféwn%%tﬁn%otﬁ@éh%lg%s I'n

accor dange W taflop Qf‘stcﬁﬁ 8h&rthegk 8 'c&%}"é sioff z%ﬁﬁé’ctst‘r %ﬁ}f & ¥Sih EHC
as containing a catalyfic ano one o P denum
and t ungsseablpypiatessed smhn dsalobazibbed abd%eto @mmm & nnc&adtmmﬂ proc:ess streams

Condjti ons, for e netat hesi s rea tion nera inclu react
t enper atWFR 34 B FEsmmsee phayeg iéenez EB¥ {n Hles f@ em@y &Bf gtream

pressur g a\Maesata € RPrat ARG PRGNS 1Jcﬁ;d‘ﬂf§"@[ SiefRd irda HR03 ekl c(n%Q;r Ghore
MPag), preferably between 435 and 510 psig (3000 to 3500 kPag),

al t hougmtmrgm@qesq)stwsu rapd sehrashies yeinpludy e dudl fgasjﬁmamedne clnrmg@rmlrgj streqine,
met at heS| s equi | i b i um for g]rbég%/l ene roduction is generally favored

by | owner®™ T3t §§epr‘f366f§ aliniﬁs% “which are active for the

met at hesmsﬁeqf olrgé (D y@Bearbbih SifeabiPdy PRISEERD o’ BERST RIRE 886384 adduts
invention are of a generally known type. The di sproportionation

(mel %t he§3s6§ Peytion of Eirectinylens wichm ia das lenerd 525 erchan g_h‘TW;eby the lingr36il care Outh
vy dFPRPRRTeRia oAl InpleBhials SR R alge ATl bt

dependi ngctéon doldeindedwfleetiee tandititn Beproducoa micQOGEsts Sttkentredrapliwsg propylene.
cat al ystﬁ1 may be honpgeneous_ or heterogeneous, wth_30heterogeneous

cat al yst"CHEFFY Oﬁp%tfeé‘?ﬁ%r@ carhg PAwsed PHE line3iBAngh s fo7 gradugiegovery or

conpri s%ﬁgerﬁ% 115% g yoehitsehl ve amount of transition netal
conponent preférred transition netals for use in the present

i nvént i dA06Ijcl udibe metafssssgactioh pixd genemllyrtieclesicd aduandampndltldnmmdt ures
thereof The tra i on, met al. _conponent be resent as nt al

ot ol arftI SRR b 85 b ikpOUHAL Lorert Hoderatiancs Fh pHEPETITR ot i s

het er ogeRaRUsmert a instalfesik @4taRAt doRbs &malhf@rasaamﬁ[b ARk oPé?thl%ﬂ 81'56 ofoe
associated with a support. Any suitable support material may be

enpl oyedngd Vhﬂﬁna@opmﬁmndu tungptrasoxida is suitahlefor it mytathesie réagtien. \ﬂqnldlttokie for
f eedsto (%#f 0% @éac'ﬂ%]? geﬁe?aqlr}! A&k %agtfnl)nntec 2 ng%] & E&Engi’r?é‘f\{?m%og t 450°C,

Pref erab e su -G d ¢ (AR
al uzo na,préfbxtaam Z50° 2 B SO0, andpidsdtirost war Hhg ﬁbﬁfa&@xfos@ehbm@up\smas of 3,000 psig
parti cul arI referred support material. If ort material is

enpl oyed?0-f P agharateradly betigen 43 %ﬁidr]%tozﬂﬁ%ﬂa% 00 dag), |aHhough higher
nbi
conbl natp‘ré%@ur Eath I.I)J'&nﬁU?éH)i@"He Belrnt ?ekeﬁ?Xhé’ anghlylhgﬁﬁrﬁrf?# @ggh e

exanpl e;” on the particufar applica nlnvo or the
net al b@mtglcuszeztgeﬁemﬂgfmtqdbytlbwdmrﬁumson metal conprises 1%to

The ot 06T EEALRSaT SR e RichE Bl meiogns beSeantandy yioh e pouced in
ef fact i vige SEBME LS ffis f?&%ﬁtﬁﬁ’&sire ang g&feréiﬂ%@%"t?p@%@%s&a@&?ﬁ&ﬂaﬁgn metal s

capabl e of pronoting olefin netathesis. The Catal yst al so contain
at | east(metathesis oﬂaxtmeg\mlgethylem ewR fitr axamate, heroamied pot mrﬂpfr vper phase at

effecti £ss, .9f a may be

el oyedd0; el Uer A6t S vE abbi el enps e RSP Seie Lo de Prrerhiouen

art to fc@ﬁéérhé@%?lﬂ’%to@hﬁ?é | @péifiid 6%@ etﬂylcgﬁtto 8licht Myiget at hesi s

catal ysts can, for exanpl e, deS| rably be “conpl exes of tungsten (W,

mol ybdeh@H3] l\/b) Suabrmethéngis nat@IRa) niay te Hoetogeogpen eobstemgetrompgetieous

phaﬁ) heterogeneous catalysts being preferred. The metathesis catalyst preferably comprises a
catalytically effective amount of transition metal component. The preferred transition metals

for use in the present invention include tungsten, molybdenum, nickel, rhenium, and mixtures
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[ 0064] The netat hesis effluent stream conprising propyl ene can be, as
shown, desirably passed through a line 364 and the |ine 338 and
appropriately processed through the gas 20concentrati on system 340.
100651A purge streamin a line 366 is shown whereby materials such as
C4 paraffin conpounds and the |ike may desirably be purged fromthe

syst em QRGOS MNkHtibn PetARBRPEhH: BfhyhE %ﬁ@as%?n‘lén%l‘ dtaltah&/ofbhe @nd

gui ded by the teachings her ei n provi ded, such systemintegration
of a hemeye ednegdunds elothe aresil ol theoratal ysh ist vterpgangoest, itas Psrstedtthad dhes
reaction _seection can at |least in rt, count eract _ingreased .

sel ect | VPR ¢ HBLY PGP AP BIHUCT Wity s SRR, oy sl bt pageral may
I ncr easeéeppRysdp® virRe tigd: itQides hOQGQBtAntIally Mgteifaw With tht Geddtock b@fiforests
illustrated a sinplified schematic di a%r am of a processing

ar r ange e 1QJesrel ¢fin sprenosrRfriapetsiny. Rrperabdy, dhesypror ainserigl 1saneHide, such
accorda M ; j Mr i f :

o the. o Sl AeRE B Shahs SRR el R R R R
such assupstmdbeathl afaveppst matrislds emdloyed the hmoent 41 Randition mefRbamhpament
Wth Distillation (RAD). colum or zone 414. The coj.u or zope
desir ab]‘%ﬁdd’é AEP ‘Infiﬁon %’)EP @E‘SS“PB‘_"E Hﬁfﬁrﬁgmﬁé AW Wﬁelgﬁgpﬁ}‘;é?gﬁ?rﬁx?@ﬁ& on
process : - or
e 4L e B e R o e e R e e o
r edét or tramsiteonimetahebnrses Eppde A0, by setdht fcak@ldterd asdweratrdalenciel3 of thedatal

i nt egrat system sho i [ 1, for exanple. .5 0069 %

5 17, GERVY Ny Rep st af sl e o R h L RS W gy amount of
i ncor pogEAkAE olyof thE EFRRGR I rdnksTiod MidtAlS b¥pabll TG AHESEndS 108 SietaleksfsOThe
producing light olefins using reaction with distillation processing.

[ 0070] TerdalRAmasoHee eprdrin Atlcard ese activetieg peamt Besent shamagougide gnprove the
distill ati ! - e] V I o
cat al yofEOeRREbt AE ollsg VaReAS NG dechSud PR Gy G B Reivting
pr aduct agshts wigoh acongll krowigindhemt toyfacitithe meaicksRavdciigna Li g ohegich

anount of ter relative to the crude oxygenate feedstream.is yenoved
via a | Pgitesis caidlyssarPT exmRie. fgtiEdly &e fﬁr@a}%ﬁ'@@%&wﬁe@m(ﬂoa dgpum

stream Mg, 8r iHeARinfd) in a heterogeneous or homogeneous phase.

[0064] The metathesis effluent stream comprising propylene can be, as shown, desirably
passed through a line 364 and the line 338 and appropriately processed through the gas

20 concentration system 340.
[0065] A purge stream in a line 366 is shown whereby materials such as C4 paraffin
compounds and the like may desirably be purged from the system.
[0066] As will be appreciated by those skilled in the art and guided by the teachings
herein provided, such system integration of a heavy olefins conversion zone in the form of a

25 metathesis reaction section can at least in part counteract increased selectivity to heavy
hydrocarbons, e.g., heavy olefins, due to increased pressure operation.
[0067] Turning now to FIG. 4, there is illustrated a simplified schematic diagram of'a
processing arrangement generally designated by the reference numeral 410 in accordance
with one preferred embodiment.

30 [0068] More specifically, in the processing arrangement 410, a methanol-containing
feedstock such as described above is introduced via a line 412 into a Reaction With

Distillation (RWD) column or zone 414. The RWD column or zone desirably generally
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[0071]Wth such processing, the energy provided by the heat of
reaction of the nethanol in the conversion over the acid catal yst can
be advantageously enployed to reboil the 15distillation section 420
to separate the ether product and unreacted nmethanol fromthe water
stream which is renoved fromthe bottomof the reaction with

di sti || adetvap t@ coitbifdd feacilficardediollton pakiship A WGilEy pRReRR@Piratls. BN,
point in the reaction with distillation zone 414, For the desired
separ at i B ROYDephdm ¢r7o86 i1 4 spdashady sowa thisplsn 8pibithe methanerconyersiog

general |aBEEf8E 18 0nd BRscbifof CAFER 90 i BELHON: 44880 hRGAEN BP0

poi nt above the point whe met hanol n
t he r eacthbon infFi®. Jifatdaxhimatd. on zone 414. In this nanner excess wat er

B DA L M o o R Y S RL S bl B
Thi's SyngrashcBiPNd dRfed, (ﬁik‘él&&@%r&g¥§ﬁg 9 rddﬂcﬁ%@%ﬁ?(Qeﬁﬁ"s%stl regag)n with

utility costs for the invention over conventio processi ng schenes.
25[ 0072]drst8lappegmetssinivent i on i s described in further detail in

ti ith.the. fqll I whi ch.i | trat t
vart ous BBl o ThiBSY bty P grie fRelir it TEAdR foflacpp Sulpgeo
be undersstipeswhéiain Bt me@hafioRnviRRh caRRRt Wirkhined t Aethe RhdthdnoPEordvRBion
invention are desired to be protected and thus the invention is not

to He cm@@rmmmé@ct|efﬂﬁmé@prbgn&1mge@@leéboéﬁmeé@nd hmeésch@@mpt pf water
these si; ? pﬁgﬁggﬁggéen% %dtsﬁxﬁm?gtxﬁ%ovgd}/ fle 25 2 cuﬁ%aﬂ{lﬁ{ water

consi dere Sl on In a

for the 1ppﬂﬂl1€édl@1ﬂr6fﬁ10{'&mta@ﬂe@ﬂhlﬂi@a(zﬁéhyd ene and propyl ene) W|th
enphasi s on nmaxim zing production of propyl ene. 5Conparative Exanp

1 (CE 1)[00T074ih sash sracswsing Hhe spereaspippied by fe heat tfamstion @éaleulgethanoi
convert g4 tﬂékoﬁ@e&?&i%%&%@ &9 cafd d;%{ bei?xol.«'fvr\a) %&g%ﬁg&gﬁﬁ%{ﬁ@@ggﬁi éHTBhtthé‘t a

reaction pressure of 170 Pa an
max1 Srumdstolaiibe petion He@ td sepamte thietheeprotioet aed uhteecttd isethanehfrémdhd Wamr

separation m f or atlon of ht .ol ef nd rejectio

by or ocuEaT St Bhatron TR AT DR GHE FEoUS Mk Aoweter frgdas The
ski || ed rbgibhgedtioh 428 %atyydy piédehyati G puge upﬁhe@éa%usﬁm RAIRABY 8l Anal
nmet hods of seggratlon and purification, as would found in a

convent ifon#ie desised separatipn ofieibel wadet ancil gma@eémﬁ@HOMamr; i s generaliy
Exanpl e p%et{srcl;gd &Pat thk?ga%?bn sec 10n§18% oca efsfl gpgiﬁ gipqve JP%P(%S{JE hga

feed i s converted 1'nan oxygenat e-

rea®i or mmhénoafeeﬂhﬁcl@is@madcﬁlded 5323513 t@tﬂu@{ @88 distiliefiortdchekiPa. mnHistiiner,
sanme tenperature as in Cbn?aratlve Exanpl e 1. The resultuvﬁ react or
ef f | uenteXpess ks i tsanethang! Hsdstpel s 4 deastopardal bies repioyed inghe disiBatios

in COW%E&{ng@o'?ﬁ%FHJ &térmg the reaction section 416. This synergy provides a further
advantage in reduced capital and utility costs for the invention over conventional processing
schemes.

25 [0072] The present invention is described in further detail in connection with the
following examples which illustrate or simulate various aspects involved in the practice of
the invention. It is to be understood that all changes that come within the spirit of the
invention are desired to be protected and thus the invention is not to be construed as limited

by these examples.
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Conparative Exanple 3 (CE 3): [0076]In this conparative exanple, the
met hanol feed is converted in a systemthat 20includes a nethanol
reaction zone for the conversion of nethanol to DVE and water,

foll owed by a de-watering step in which 95% of the water is renoved.
A conversion of 85%is achieved in the nethanol reaction zone. The
resulting streamis then fed to anggangenet eto-olefin fluidi zed bed
reactor unit at the el evated reaction pressure of 412 kPa and the

sane tequrature as in Conparative Exanple 1. The resulting reactor
ef f 1 uent0073] ¢ hdn thesp simzlaipnas aprdlephasef iesaimples, rawaibst of $yglemsaireeqnyslered

R e T S D

oxygenatethylere kikopyldrellivittizatpiied oheagdidizinnprlodadtionhd pedBiaited
reaction pressure of 412 kPa (as in Conparative Exanple 2) and the
sane tenperature_as in arative Exanple 1. The 5resulting reactor
ef f Puen Om@mﬁﬁéﬁEE@B@Féﬁﬁﬁpﬁhd purified to recover light olefins, as
in Conparative Exanple 1. In this conparative exanple, however, the

heavy oj@fun byRuAHEGHSaraid dBfipley 1ANRASRA 1ol 1PHSRRAed REN BRGenAR -

hexene, are fed to a heavy ol efin conversion zone. The effluént from
t he heavlyiinflafdizeddwdveackiromitabmecacon pressureol Wdd atand taHew derpperaiiiieon

it or 1 arEDiaE PRSP e b Vi bR AP oRKPB B

[ 0078] | gysteii for xafPAtRn d@MghéefiistdnddeRYedrEn 5oRSHedte Suchbdpardde systems
subj ect devel opnent is used. Mre specifically, the nethanol feed is
conVer t &g Weh knoginge dhase plaitled Hethg g and typdeahlydetludecrare baped GRSORGINLIpRE

T80t op Tiohs 2l EBuang) ot fpiERA00 A Ela pd AhQUELecofi i BRhEL P,

achi eveprotuctidnefiehha@nfhs. r eacti on zone. The resulting streamis then
fed to an oxygenate-to-olefin fluidized bed reactor unit at the

elevatﬁg reac.iog r sgg&g¥ﬁf 412 kPa and the same tenperature as in
t he conpd8iVE® %ﬁW@F ~“FHe resulting reactor effluent is then
separated and purified to recover |ight olefins, as in Conparative

Exanpl e[ob75[The Theay YorRp£htive d¥mpled eheGh&tharid] ifdBalié tohveHEDTIRRSHT gbate-to-
but ene, pentene, and hexene, are fed to a heavy ol efin conversion

zond. Trlsfieflpidigadibed reneiar neit ib g yplevpisdirpacionpesssire af 4 1heP4 andithespme
e ef 1 ORP R GrOL O A ped R EN i e s FEERYERY e el SrBr e

conver sam@inzitied to recover light olefins, as in Comparative Example 1.
Comparative Example 3 (CE 3):

[0076] In this comparative example, the methanol feed is converted in a system that

20 includes a methanol reaction zone for the conversion of methanol to DME and water,
followed by a de-watering step in which 95% of the water is removed. A conversion of 85%
is achieved in the methanol reaction zone. The resulting stream is then fed to an oxygenate-
to-olefin fluidized bed reactor unit at the elevated reaction pressure of 412 kPa and the same
temperature as in Comparative Example 1. The resulting reactor effluent is then separated

25 and purified to recover light olefins, as in Comparative Example 1.
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Resul ts 25[0079] For each of these exanples, the propyl ene yield
(defined as the wei ght percentage of carbon atons contained in the
feed which are converted to propylene) is calculated using a yield
si mul ati on nodel and shown in the TABLE, below Al so, for each of
t hese exanples, the volunetric flowate (defined as the actual

vol unet rCempirative Etaaiply e (CB 4he volunetric flow rate in Conparative
Exanple 1) Is determ ned using a process sinmulation nodel and is al so

shown in TABLE, bel ow.  Exanple Propylene Yield (% Relative
Vol umet r!ﬂ@?ﬁl ow?@secoe@ear%ﬁefxazep@a hoencdiang! fegd 65 @yvertedgnan ogygonategtos

57.0 olefin fluidized bed reactor unit at the elevated reaction pressure of 412 kPa (as in
Comparative Example 2) and the same temperature as in Comparative Example 1. The
5  resulting reactor effluent is then separated and purified to recover light olefins, as in
Comparative Example 1. In this comparative example, however, the heavy olefin by-
products, primarily composed of butene, pentene, and hexene, are fed to a heavy olefin
conversion zone. The effluent from the heavy olefin conversion zone is then returmed to the
separation system for the recovery of light olefins therefrom. A purge of heavy material

10 results from the heavy olefin conversion zone.
Example 1:

[0078] In this example, an integrated system consistent with the subject development is
used. More specifically, the methanol feed is converted in a system that includes a methanol
reaction zone for the conversion of methanol to DME and water, followed by a de-watering

15 step in which 95% of the water is removed. A conversion of 85% is achieved in the methanol
reaction zone. The resulting stream is then fed to an oxygenate-to-olefin fluidized bed reactor
unit at the elevated reaction pressure of 412 kPa and the same temperature as in the
comparative examples. The resulting reactor effluent is then separated and purified to recover
light olefins, as in Comparative Example 1. The heavy olefin by-products, primarily

20 composed of butene, pentene, and hexene, are fed to a heavy olefin conversion zone. The
effluent from the heavy olefin conversion zone is then returned to the separation system for
the recovery of light olefins therefrom. A purge of heavy material results from the heavy

olefin conversion zone.
Results

25 [0079] For each of these examples, the propylene yield (defined as the weight percentage
of carbon atoms contained in the feed which are converted to propylene) is calculated using a
yield simulation model and shown in the TABLE, below. Also, for each of these examples,

the volumetric flowrate (defined as the actual volumetric flow relative to the volumetric flow
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63 Exanple 1 58.1 42 Discussion of Results [0080] As shown in the
TABLE, the integrated systemof Exanple 1 achieves a higher

S5propyl ene yield than any of the conparative exanples. As further
shown in the TABLE, the integrated system of Exanple 1 also

simul taneously permits a significant reduction in the volunetric
flow at g;é fH @b&gpaxmee EeRei10n) 15'%16%%3 Sk Ialp%’cewmﬁlheau@ﬁ &n@@ﬁarmqg @1%9
by the teachlng herein provided will appreciate and recognize t

as a f| shaiwed ?éé@ﬂdﬁbsvgten1typlcally conpri ses a maj or cost
conmponent of an operating plant, S|gn|f|cant reductlons in 10react or
si ze and correspond| My—savigs | Mp reaptot bLet d nmventory
costs associ ated t he¢r ewdxtiapzan b X}(% ?jn% F 6‘0%@6 ractice of
the invention. [008}}-Fhe—inventl §&) peloyild .va§511g schenes
and arrangenents fof théﬁbioductlon4b9 ol dfi ns ad@@ nor e

particularly, for the pradyctiagn of 4l Eght Jol efinssfrom an
oxygenat e- cont ai ni ng -ﬁh processing—schenres—an
arrangenents are 15advaﬁﬁééeously sﬁﬁ@ler more efX ective| and/ or nore

efficient than heretofoqﬁageen genegﬁbly avai [ abl g [0082] The
invention illustratively—disclgsedhereinsui-tably—may—bef practiced
in the absence of anylﬁﬁmm@éni part§8étep onﬁht or | ngredient
which is not specifically disclosed herein. 20[0083]Vhlle in the
foregoi ng detail ed description this invention has been described in
relation to certain preferred enmbSHWENYS tHET eof , and nany details
have been set forth for purposes of illustration, it wll be apparent
to thosgosh| | | etk idwhng taf TABDE! the e graie@RY46A dexﬁM?Iéeipéth\/@s i Bigher
addi tional enbodinments and that certain of the details described

her 8i n EE@RYlsae yigtd @an ewnel e cappyratire sreuwleteHa furthey shaveninithe THEI kg the

princi pln%eggrmad E)'(.é?enil gy E%ﬂlﬁg 1 also simultaneously permits a significant reduction in the
volumetric flowrate through the reactor. A person skilled in the art and guided by the

L.J.

teachings herein provided will appreciate and recognize that as a fluidized reactor system
typically comprises a major cost component of an operating plant, significant reductions in

10 reactor size and corresponding savings in reactor and catalyst inventory costs associated
therewith can be realized through the practice of the invention.

[0081] The invention thus provides 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

15  advantageously simpler, more effective and/or more efficient than heretofore been generally
available.

[0082] 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.

20 [0083] While in the foregoing detailed description this invention has been described in
relation to certain preferred embodiments 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
susceptible to additional embodiments and that certain of the details described herein can be

varied considerably without departing from the basic principles of the invention.
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CLAI MS: 1. A nethod for producing light olefins, said nethod
conprising: contacting a nethanol -containing feedstock (12) in a

nmet hanol conversion reactor zone (14) with a catalyst and at reaction
conditions effective to produce a 5nethanol conversion reactor zone
effluent (16) conprising dinethyl ether and water; renoving at | east
a porti onLafMEhe water from the net hanol conversion reactor zone
effluent to forma first process stream (22) conprising dinethyl

et her and hav n e ter on 10contacting .a feed
conprising at!: %é@ﬁ%aggﬁﬂ¥? lQﬁléhﬁ %EPF§@ddF@£%§§m§?Q%%ﬁhi n an
oxygenat e CONYal3lidf, hiRAGhOL c&ﬂﬁﬂing%@dsé%ﬂ 022351 9}3—}’&%%# %n‘%@ﬁ%ﬁ&ééo@é‘r

catal yst at oxygena & conversion reaction tions effective to
convert at | eastom (36 witba ceffal yshand &t eehction arnditiygerifztiéyectompvahst an

duct st 3 i sing |ight ol d h | ef
bor i n the. oxy GUAPE! COERET eI Raaet FHCEOAG] CENe afaT G Shernd

oxygenat e conveggien reaction pressure of at | east 240 kPa absol ute;
reacting at |east a portion (44) of the oxy&gnate conver si on product
stream heavy renefingst leasta tosauyoighe ates foonihe mudtlymol ey e(sig) reacsort zmm

a heavy ol efins I.on ne effl uent eam
addi t1onal 11 ghflFRe %“ma%?tpmcesss éﬁ)éc&'\]}’érfsf’k%‘h PRL 48k ha having

portion of the aqiajubed)waﬂer b@r@&ﬁt ol ef i ns from t he heavy ol efins
20conversion zone effluent stream The nmethod of claim1
whet@in the oRytetag &feed so@pLpiag at léa%taun@ﬁlqﬂ @idhe fipst PECpss sireRraAyan of

at |east 240 k P@x)%%ﬁ%% Wb dr Qo fAcP Qorgelﬁ(glgjoﬁ}tﬁ an o%(}/%enate?bona_é}ﬁo 5@8& at

of claim 2 wherel e oxygenat e conv essure i’s
range of at Ieastyg’ﬁ:ﬁﬁkelcﬁ&aveaé)smfaatmrt ondBnk PHecthsad Udnefert%ﬂeastTd'l@rtlon of
met hod of claim,1 whereln the reaction of at |east a portign

oxygenat e convel§ifeH BB AF¥EeELS CORNFRIOR POBICEiFsE @8%5941@@%%?%@5%@%

one of an ol efi pERAGH bink 8AE-biA AR oBn B LALREThPreh &Rf dofBitions include
5. The nethod of claim4 wherein, prior to the reaction of at [east

portion of the mxy}gm:aate ccmrwm:sre@mqnmdwe aftat éeant 2@dPp abbadhiens, t he
e o 21 R, GO, B FEAETRYeRBL P SRR Gy
product stream olefins in a heavy olefins conversion zone (46) to form a heavy olefins conversion
zone effluent stream (50) comprising additional light olefins; and
recovering at least a portion of the additional light olefins from the heavy olefins

20 conversion zone effluent stream. '

2. The method of claim 1 wherein the oxygenate conversion reaction pressure is in a
range of at least 240 kPa absolute to 580 kPa absolute.

3. The method of claim 2 wherein the oxygenate conversion reaction pressure is in a
range of at least 300 kPa absolute to 450 kPa absolute.

25 4. 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.

5. The method of claim 4 wherein, prior to the reaction of at least a portion of the
oxygenate conversion product stream heavy olefins, the method additionally comprises at

30 least partially separating the light olefins from the heavy olefins of the oxygenate conversion

product stream.
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6. The nethod of claim5 wherein the reaction of at |east a portion
of the oxygenate conversion product stream heavy ol efins conprises
cracking at least a portion of the separated heavy olefins to forma
cracked ol efin effluent conprising C2 and C3 ol efins. 7. The
met hod of claim4 wherein the |ight olefins of the oxygenate

conver si on 5pr opiiGhetBbd SALEOIHeReh MegetR0ba byaz%as@g poiRhioR kYot
heavy ol efins of the oxygenate conversion product stream conprisSé a

quant i t yowfersim proefdt s eamn deamyearlefing comprisesaradkong asfleast a pertisn ofithgor t i on

compr | s AP Richaf O e QR0 R oPl ot BRI e el i Bt

| east a port UOHTl&fméth@d 62c19he]d nmsrcimtha [ivBt LRSS Ih6 6fdefite C3BR)sigd
effective conditions to produce a netathesis effluent (364)

10cSnpr PEidHg stgatp|camprise a quantity of3Co atgansandibehesvy ofefinmof thitrayeenate2

and

Pt o of el RS B ATLBR M bl TR AORR R SFRIG P e PacoBE &)
The et hast agforddmfdet) bf ﬂvhekggamatehﬁncﬂmba@tddmgt @featniavy olefins comprises

nmet hanol - cont ai nj ng f eedsto e ha conver s]%rgn react or zone
with a e%t%t%@tkﬁgaﬁow %’ff %E4e Fi.WF & eaa’fsﬂlmw g e olshmsite a
et NanOlneLANNRISLRMA (BEACK AredRRERAbHABIEARB I RteM bl sehher

and water and the renoving of east a portion o e wat er
t hd Oet bemptisiepOyele§non react or zone effluent to form a first process

stream conpr | Si er and_havj ng .a reduc r, content
cccurs concubr ey o sy Bhe BT B GreRal et ost PebuoRe
(414) . metathesiskBetioh i8 ¥ ThEIMR 286 oPP @IV &ol dﬂCthleﬁHs?bf Midle STt BlEHHSE em
conpri sing: 20a nmethanol conversion reactor zone for contacting

a met hanol - c8ntTdiennetbod efedaimot whetem) th@\ncﬂmta@;mgatféh%@?thm cgntaiieagt i on
condi t i fe@?ig 1?1%%: %ﬁ%th&aﬂoipcgﬂgéfgﬁ ?ea’éﬁ% Q&?e%gﬁ 9@5{1&%{)%{ E2elil Jt?&%b&'i %nc()f]t?ons

ef fl uen nprising

separ at effectiz® ):o pzfoﬁe@t d methb@olscen@arrab@ réttor easd efdu@cbindtisiag dirhehyiadtiesn
fromthe 5rrethan§ conversjon reactor zgQne effl uent toformaflrst
process ROXBS TERHERS O dideadt HRRTHT obthearatenisom dhA mefhanal seriesgdon

wat er C%Eﬁpﬁoneaé?ﬂﬁ)éﬁt’ BERANG HOAMEESS Qt?ea%?@tﬁﬁ;?r'i n te&l‘é@%thep{md havin

contacting a feed conprising at |east a port Irst proc ss
stream rhdmdhyatemoheant efdulns @umcmxgmgb'nataelmmectmmiﬁm disallstsm zand (4Hid).

Lot on Contl L ol P PSR OSSR oL, T east 040 koo
ﬁ)é g\% nglt gf fﬂi‘ HRERhOT RV 89166 trekdrOan (139 ForC@RkiiSd Nehetiagt cokhihps and
feedstock (12) with a catalyst and at reaction conditions effective to produce a
methanol] conversion reactor zone effluent (16) comprising dimethyl ether and
water;
a first separator (20) effective to separate at least a portion of the water from the
25 methanol conversion reactor zone effluent to form a first process stream (22)
comprising dimethyl ether and having a reduced water content;
an oxygenate conversion reactor zone (26) for contacting a feed comprising at least a
portion of the first process stream dimethyl ether with an oxygenate conversion
catalyst and at reaction conditions including a reaction pressure of at least 240 kPa

30 absolute effective to convert at least a portion of the feed to an oxygenate

conversion product stream (30) comprising light olefins and heavy olefins;
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a heavy ol efins conversion zone (46) effective to convert oxygenate
conversi on product stream heavy olefins to forma heavy ol efins
conversion zone effluent stream (50) conprising additional |ight

ol efins; and a recovery zone (240) for recovering at |east a portion
of the additional light olefins fromthe heavy ol efins conversion

zone ef fl uenta Bdafy@amfins conversion zone (46) effective to convert oxygenate conversion
product stream heavy olefins to form a heavy olefins conversion zone effluent
stream (50) comprising additional light olefins; and
a recovery zone (240) for recovering at least a portion of the additional light olefins

5 from the heavy olefins conversion zone effluent stream.
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