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

| NVENTI ON [ 0001] This invention relates generally to the conversion of
oxygenates to olefins and, nore particularly, to light olefins, via
i nt egrated processing. 5[ 0002] A maj or portion of the worldw de
petrochem cal industry is involved with the production of |ight
olefin materials and their subsequent use in the production of

numer ous i nportant chem cal products. Such production and use of
light olefin nmaterials may involve various well-known chem cal
reactions including, fIDTESRAMEDERPOESSTRG FRMETHANDI 9O R EeRed | on,
and alicylation reactions. Light olefins generally include ethylene,
propyl ene 10and m xtures thereof. These |light olefins are essenti al

bui I di ng bl ocks used in the npﬂ@m@@gmg?@m% Bhemn cal

i ndustries. A mgjor source for light olefins In present day refining
is the steamgia *35 rol eum f eeds. For various reasons

i ncl udi ng getggr aghl Ty BPraiates eysTally i e comversian of eHyeenatss sumgfing and,

consi der at i omsre pahlecquty fodighi MTihs SEABRLra&AYr&esingt her than petrol eum

for the nassi uantit.i es of erials that are needed to supply
t he 15degnd[ @rﬂt hec&sejfJl R qf&e tﬁiﬁt‘@rﬂe%{?@em[%b%]“mé %@éreémthdre

alternative metdeeticalo§lifto roielfm gh'ten@!s aﬁd theip BBkl QR AR ﬂr&ﬁc& JREmUSE

of oxygenat co nore particularly, to use o
net hanol , %ﬁﬁﬁﬁﬁaﬁ%ﬁmﬁi R I?fplrg g 9rductgp a’E“fl“é“F P Bt Pl P\?@é‘dlérnabmeh’c
oxygenat es s@@rpuawe&ﬁcnwmgﬁiemhmquods etinyihe, E{&ﬂ&ﬁmpletrﬁlyme?&:{noﬁx anpl e.

Mol ecul ar si gy por.ou t ne zeolite an

non- zeol i tic 20cat azﬁgg’?@dmkg{a |r%:ru‘3 5%5% &E%Iﬁﬁﬁrﬂﬁ’ﬁﬂﬂ%y@‘: propylene
(SAPO), ¥re erijdmutr@ ﬂraﬁrrmfnl"lesq lpdt clemwemesmtmxfbumnygBrﬂais%secrtlﬁ the modern
hydrocar bon BlochhbES, aREHe: hydrocar bon m xt ure nmpose

| argel y of I?éht ol ef i ns. {ng%%ﬁﬁl Yri /gmojc?r%ouircﬁéo”{ﬁﬁi lﬁts’r'?"ﬁﬂfésemday
oxygenat e- cofffBirgiisthe $té%?é101'ﬂ@ﬂmqf@atml¢tyn fredshBorolarious reasomtifdiile 24848 hical
conbi nat i on_édoehutiontc khFEIRLRA results in the

rel ease of 255 g df%ca(r:rt uarrirlt%?thr egg%?ymk%wer&ﬁﬁ% NS a%t?ﬂ%h‘i“ghtsources
conver si on of "SRR PrERgum {95 the rassive Hushiities of For mexdaipihe:, arsiteded to supply the
processilgg ndHn’(ﬁJifdftiie@é/@%h‘t'§§ﬁﬁhﬁtef‘1§lgease of 2 mols of water per nol

of et hyl eneogoﬁéﬂe t e re ease of 3 nols of water per nol of
propyl ene f Bl R aleretive metrisln by daly otk fingraluitio hased it the ode of

wat er can Sltgd?génhtéﬁﬂich)ﬂs hlﬂ&fo!%%@ hdre Hﬁélﬁé}w f%lthgﬁ)s Op}flgtrhgli?tﬂ e[hanol e
damage to trhe yst. (d;e

) ég{g}ﬂfte ConverSI on Cata Mor eo
of 30such intFsh S e ST AN AT STheT Oiigenates siclyes flimen etgxen dmhyiaﬂ'es
t he vol unet raic, bt exampat BoRbular sieves such ag microporous crystalline zeolite and non-zeolitic

3

20 catalysts, particularly silicoaluminophosphates (SAPO), are known to promote the conversion
of oxygenates to hydrocarbon mixtures, particularly hydrocarbon mixtures composed largely
of light olefins,

[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 uxygenate conversjon catalyst. Moreover, the presence of

30 such increased relative amounts of water significantly increases the volumetric flow rate of
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resulting in the need for |larger sized vesse
thg ggggéiogt g]:jf :olrjg(r:]te’ssi ng and gper ating equi pment. [0005] US 5,714, 662
?g Vora et al., the disclosure of which is here?y |n(r:]orporgt e;:li g% of
in it tirety, discloses a process for the produc
lr_ef ﬁ{ eglcgf: Esl %fo;nal r5hyér ocarbon gas stream by a combi nation of
I?orm’ n oxygenat e production, and oxygenate conversion wherein a
::(raude me'?’hanol stream (produced in the prpduct: onhO}c ;)x_ygen:;g:dand
i Si thanol , | ight ends, and heavier alcohols) is p _
g?me)y[ ISI n'[go r%)?&?b%fﬁﬁf ' r?:%‘HV‘ér’"s‘ih@ﬁeeﬂﬁréafgﬂrsﬂtdh&s@@ﬁd@isbﬂﬁke@ﬁrobésﬂﬁ%
| ef i nsy [ 006 dpbiatigy Suplhchf, 0cessi ng has proven to be effective for
C)I ef' .rodu Lon rther 10i nprovenents have been desired and .
goﬁglh'? IOFor @?gﬁpl eﬁgtsﬂé?-é‘s%t§V&FP%ﬁbéh%scm;giieroéwaiauEsﬂﬁ&dyﬁﬁﬁmfﬁﬂuﬁy ng
Lhe plze androonsequannis ieand ol AAACGRLLAISHIBDREIENS, -
i re
AT £ T S B R Lot A Rl
and ar r angen® it S PRLES SHFATHRY & Hpry e agendioh had oo
both the heatonedrsivieandréing cARE maMREP SHGh PRLSLq AR95ILAE! 3“#1 e
i till further, there is an ongoi ng desfre and®née
pII: ggg::: 28 155¢ H%iﬁ%?e';ﬁrt?lvaig}‘b‘ﬁ&%ﬁ%*ﬂ%"iﬁwéwhphbidweedoﬁmmesulaﬁ otyenate
Pncreased r edoatarsien aneitie peddubd@ir igli@fdsns. [0007] A further issue to

i [ ducts .of the oxygenate conversion zone
ol ude a o1 et PELRIELHT T pusiniboe efvaie Rorshaprobien susean

' i { : | efi .
fled timpencoingfliane benvesisi ot BLAEEDS examtphH2S 184k kel Besive and
g?QcEieng Pr QeSS L aLhesis process to inprfove fhe Zgly%ecf 8t
et hyl ene and prof)yPueCneg eV rc?nS?‘H’ie%t Yol cost plaagmingd ectivonestlngunbayy
oxygenat e malieas is ah sneoingclasiesink etedriaredackin dRiMd es AL e TS

hod to renbve suc%gzﬁe%%/
: t ssing. mef hod . :
3333 \éﬁgt b 'mgfagirlf}é{”g f“’waagg F“S%rg\% S Pr;t%ﬂb‘g% fiedt 6 6% iaR £aciaprogre wiatehssbrastod

appr opr i at e Witigushgproosspitg. Sl furthet then o dwAksing Bdsiké Mgt DAt pﬂo@esﬁn

; nt % on
sol vent 15 or s¢RgeOrMAG %eﬁg%’hg{ ﬂrg‘%%% %rgrgiumg 8 C%PS%F Fﬁ)%gzﬁzg g;@a;lfgqvc?fti BhDVE

i ncludes a -~ reactor _
and water. %‘\?{g“sreacti on is not conplete with sone of the nethanol

remai ni ng afdoer] t hixFudier &tu.GOR%E R %Qhaﬂl}%p'rro L Oé%%gg'{gp%tg %Sgeiﬁsr}%sgne

ucts
te conversion reactor. s 8§
JI[‘ ggu %dt ?O;[DP: H%%égfglgﬁ? %ﬁmnmgswmﬁmtioamr this etheatf cah Befewas 81 olefin

normal |y t heomekioh p@6dsk, @t 4s@R olefin cracking process or a metathesis process to improve the

20 yield of ethylene and propylene. However, this C4* stream also contains heavy oxygenate

materials, such as ketones and aldehydes which must be removed prior to further processing,
One method to remove such heavy oxygenate materials was previously found to be extraction
with the appropriate liquid, such as a methanol/water mixture that is a solvent for the
Oxygenate materials,

25 [0008] The present 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.

30 [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 from
the DME to in addition renove the heavy oxygenate materials such as
ket ones and al dehydes from the stream produced fromthe oxygenate
conversion reaction. SUMVARY OF THE | NVENTI ON [ 0010] The present

i nvention provides inproved processing schenes and arrangenents 5for
the production of olefins, particularly light ol efins. [0011] The
general obj echelods kefosesiany elnéliyass feanthb erdbt gharel fath tﬂe%%?%en&tg cBREkion
through speglLfj,ed methods for producing I'ight ol efins n accordance
with one enbodinent, there is provided a nethod for producing |ight

ol efi ns that |nvoIves contacting a nethanol -containing feedstock in a
met hanol conversion reactor zoREMMARYORBHROVSENAEN at reacti on
conditions 10 effective to produce a nethanol conversi on reactor

zone effl uent[omo]mrrm&. i ALY o8l AL, least a portion
of the i s rem)veig[g;E romthe fBt iagsg X%rgésls%ﬁqcrhgﬁ%f‘tafi? atf%ﬁ%mems

ef f I uent o F‘B’r‘?ﬁ ‘éfo‘i‘“ic?%mtOfyﬁ’llf‘é’ééﬁjéﬂ@@lﬁ@alﬂﬁhcghbm sing di nethyl ether and

havi ng a redywad) watres# «cet Mo e ortion
of thg first lgﬁc?ﬁgss S%ream&qlmsCt %@P\% gg&gﬁsgmg rsilhgg{e@tgr]l% Sﬁ@ﬁ%\}%f’gghon

reactor zone gt BW@EWS@@'F@dﬁﬁ@Tf@fi%nh@amdaymwxat onexynijedimte, there is

15conver si onproghied i HB6ORE bidd0aSy 1idhp§lbHgl version
reaction prega%#re of at Iebst Zigolé[?Pa abs%%&?glvgg(%% @S%/amftgan(?[)ﬁvéa}l?‘ng

at |east a poriiah bt mEREY edyesion siclonsage ithe celohystans atanacporochmdinons

st ream cl@npr effictige dolpg:hlhceoi eéthain! @nderfiBRMYctd £Hé BFlu r@“f-orlr)gfﬁﬁqu Bl
of the oxyge {8 GORVE Ie g rgg%r(gfduct st.ream heavy of er ea%t

in a heavy ol efins ‘con SV 15 Greved fsaihy H@ﬁt@mlwsmcccsmne‘emunn
zone ef f | uentong efflearniconpnrisit ng)cé’s@aﬁéihi dofpdkink Hﬂﬁmy@étﬁér'aﬂéha‘/}% d r@&%%d

a portion oft i Rie | efins are subséquently recCovere
fromthe hea‘\‘;ytggcl ﬁ?ﬂn}é %gr?\(}%l ﬂg%at Gt POFTOR B HE T8Y progess sigan i emtacted in

l'i qui d por tiWrPxggenaheomesyanedcer zmwarh&m@;mygzméU&iveﬁfoh%ﬁﬁ!ﬂyét%t oxygenate
I"east

contactqd i neo@ahe lyent mixture conprising at
met hanol and e rg{ﬁﬁ% fehe Xﬂd@tg}ﬁ SR AR X 4ERPIP EUPVERFION FRRCkigicRspsire of at

si gni fi cant !p5F#40d@&a G‘Psoiulffe eﬁc@ylg@m;bmnfat et tpertion bf ME R 1 PArdki Q2R f

t he oxygenat® Sd east ortion of the
oxygenat es abgorbe t rugﬂ%t%ﬁrgcglq (fg'[Sl E]Fglggufslaf} WyOFw&V@%ﬁ39@°n°f

conversion ﬁFeoWé?na?tcPé‘@hﬁ’Q@r@@@t firgarh h@VG)OyB@EK]a‘E ecactel e 1eh B oléMmact or

for contact dehtehsiddRnONKESNALE r t and at reaction
condi tigns effective to converﬁ&@ﬂ%ecgg?e?ségna%’rn?X%Hergftr‘“taﬁbcowg‘%at es

t o oxygénat SIdEeRAL byt lsfipy: éﬂlfé&tgPOI{U@@mQt}ﬂh@hqmnaﬂrghaolbﬁrgeiwuaéehyent@l S

t o processi BgosEhEn®s tahdad didh product i on
ol ef i ns and.. nore gartl cu?\grl , g?%@&{sﬁn e et&%‘%??sglﬁa%fkﬁquﬁm I‘Wde?qrﬁ‘gl of

from an oxyJEravEnas ﬁ?%ﬁi%@rqdé@dtfaﬁwlsmm@ﬁe@n@c elsoitrgwaic hesas: andure
ar r angenent somprisiSit BhdfRlefanol and water. The solvent mixture is effective to absorb a

significant portion of the oxygenates from the contacted portion of the oxygenate conversion
25 product stream. At least a portion of the oxygenates absorbed from the 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
30 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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i i Ci i ticularly, the
tive and/or efficient as may be desired. Mre par
g”g? :at\r/t generally fails to provide such processing schenes and
arrangenents that address issues such as relating to water g
co-production, light olefin production with desirably i n_creaseI .
propylene to ethylene ratios and carbon efficiency for light olefin
production as sinply, effectively and/or 5Sefficiently as nay be
desired. [0013]A nmethod for producing light olefins, in accordance
wi t h anot her rrbodl ment, involves contacting a net hanol - cont ai ni ng
feedst ock i n®% s W96 Tielonhee mol bndesirad e gonelaty e Fn&aﬁ%g?/czgtiuggglg o
eact o zone ol tl ont come oy i T ABPRGT SRk el e pereh ArcraEde a
ne e uent co
Lg?f |t SL 319 t Hee f8Rspdurtdo ”Baw@an m@ﬁu@mmth dmhl?mmreamwg{y&g@% ethylene
s stre
fj.e?rgi ﬁ;/l thn ﬁm%s;éggeﬁgﬁ lﬁﬁ&g{(}? é& hah[(riaéf éé)&lgtzon Bt Pah e& Cglg?%ﬁ'éfi/‘ﬁr ocess
stream cgrrpref ?'W@lyﬁ%{’ﬁ&%#esaﬁﬁ havi ng an increased water c?n]t Zg;t .
conpared to @aix fiA skthpl 0% Sdudhd ﬁ@%leﬂ %ac%org%g%'fvg%?;%&% ¢pubgdiment,
portion of the . first process stream can
oxygenat e coRVeYE FEACHRS R Msthandsenteining fadstonkyige nethend mez][s&h ?ﬂctgr zone
Convert at 1eaet a mortl o e N R BB Lisorg oo
t..a portion of
g?g\éﬁgt 2: r lezgjgﬁs%cg‘r?ﬁf?%’?ﬂﬁ’émg Kty pasrand wated Ahé@vtyl rott@hione wAtep @[Ir_&hm@@d
or all &% tHem ﬁeﬁﬁm@ﬂd@E@ﬁ’e@ﬁm%aﬁﬁﬁfen'e%fsfﬁg@tst?Ir“gng% f}@@sgqc%g étli-'egzﬁl comprising
ct.ion condition

ggggﬂgig E%Eﬂém on ggﬁ‘f’?%"hreﬁ‘ﬂcégé”ﬁ?eécqﬂﬁﬂaal?%&(?g@d@mcais slrems tondDiSink Pa

absolute to mﬁﬁ@nﬂ(aﬁﬁihayhfgoinumﬁeasﬂwdt&%ﬁﬁterﬁ PPk LR <L th@ﬁo?é%ﬁ%” at g feed

tream he ol efins can subsequen P
o s hoavy oFof aie £B3EPEMR SEh 6y e stegmsen @ﬁ@bwme@m.mygm

cracking re SenveBion agadtionzave wathhe Sk ehRaEnk@fioh L1 I cﬁcy?&%@thX rRJex%

m co si ng additi onal ole
) e n A n bR kS E TR TR bt PboRionp! e fedip sstiszmuent |y

be recover eBPFPERM piedudi sasayn ohetising ligo I@Iéﬁﬁ§élﬁﬂ1ei@rtﬁ’ef§1§ fﬁl ﬁtﬁﬁ(ﬁ] n otlafl %?

R tacted wit e seco
The oxygenat® y&gs%hgﬁngr g&qg; %th con
25process st feam so ® washed ?)rrh?)ﬁﬁftg@naée FESHEED shdionns

stream to bgPrdiigns cfeélfabf},up@lh@q-anroeam‘late norafﬂﬁhoa roRSErEpredstir® A QAP S0
oxygenat es 300ckPA@bBlute to 450 kPa absolute. At least a portion of the oxygenate conversion product

20 stream heavy olefing can subsequently be reacted in a heavy olefins conversion zone via at
least one of an olefin cracking reaction and a metathesis reaction to form a heavy olefins
conversion zone effluent stream comprising additional light olefins, At least a portion of the
additional light olefins can subsequently be recovered from the heavy olefins conversion zone
effluent stream. The oxygenate conversion product stream is contacted with the second

25

process stream so that it is washed to produce a washed olefing stream to be sent for further

reaction and a waste stream comprising oxygenates and water.

[0014]  There is also provided a system for producing light olefins. In accordance with

one preferred embodiment, such a system includes a methanol conversion reactor zone for

contacting 2 methanol-containing feedstock with a catalyst and at reaction conditions

30 effective to produce a methanol conversion reactor zone effluent comprising dimethyl 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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[ 0014] There is al so provided a systemfor producing light olefins. In
accordance wth one preferred enbodi nent, such a systemincludes a
nmet hanol conversion reactor zone for contacting a nethanol -containi ng
feedstock with a catalyst and at reaction conditions 30 effective to
produce a met hanol conversion reactor zone effluent conprising

di rethyl ether and water. A first separator is provided. The first
separator is effective to separate at |east a portion of the water
fromthe met hanol conversion reactor zone effluent to forma first
process st redi¢Bnpranséonpridingeinmyiiyl ehbrend anthghavingd takedHesd AWak flenate
content. An QX¥ERIALERPLIYENSLAN ctor zone, i rovided for
contacting a feed conpr ?s?(ngiétggaflgecg@fm&{aﬁ@?gﬁf8?fF PIFBE fhlfasta poriimend dhe
stream di met ATt Peeese Fraam dimathyiosheg @it oo gemaer whesfsiv it ctafstlnash

and at react iQRi&RdilihRAF& L (RY convert l.east a portion of
the feed to an oxygenate 580%20;3{550%%1%%85 t?cptomé’f“r‘)g&‘ﬁﬁ‘?gﬁ‘bﬁ‘g‘iy%‘a‘lei ght
ol efi ns ahd 717108 PEdp ¢f Strealin eorspyis ing iiglet| ofeding el heehgsolEXind SR Y y e flk 'S
conver si on zongidsf 1868 Mends ri_oxyagenate conversion product
stream heavy ol efins tSjo_ for %og\%%gongéon%%%?zlwﬁ:}o SRR PLGRIS SRR Prodict
st r eam conpr FEiAGeaGH i taforhiaghtvyoledin amverfine zay stftlndstedo mprising

i ncludes a r egRNREMiAPNErdOTHd LNg: | east a portion of the

addi tional Iight o ot ns fr o_mssﬁg’%ﬁgeﬂe{l\%m‘g% A Acouely Bl dPTgRey e o least a
ef fl uent st r B¥FPL afohodsions lightedefie fremrihe et erlefisesmtenion doghéffluent stream.
ol ef i ns"10ar efdoesibe NOGRH 550Q0rFH Iﬁé‘sﬂﬁ“ﬁgl[h o 2.and €3

olefins, i.e,, e%gyl ene and prreo vyl ene. E)%lf%’%l ﬁ{ettiguge tslrﬁjl%fsgj(?’fl "Ry refer
the term "hefR BEEBioEIns.denathalensadotayisne. o C4 to C6 ol efins.

[0017]" Oxyger(mtqs" g Jﬁ%ﬂé&_@ﬁ&g@iﬁé té?g&aeagfgl%ﬁﬁsn 89 alg'rree rtoecoz((y en
atons. Typi callef 150xygenat es incl ude al cohol s and~ethers, Tor “&xanpl e.
[ 0018] " Car boh®6Xi de" refers to carbon dioxi de and/or carbon nonoxi de.

[ 0019] Ref er el90¥s t O‘G'x%ezﬁ_béd [ 9€ 8§d¥0Rrbodd BalBnbds 0‘1’1@91%&%%9%&:{1 gtol:ng.f 'in)’ i taP
hydr ocar;on &%L%%H'Sesi g'?\“ r]% thg nunber of carbon atons Tepresented
by the sibsctpr Fycluds gleeiols and ethrs, forgxgmelex - cont ai ni ng st r eant
refers to a [§91&am Chabn ogide aiefiss ©eabydiionas BAMr cAbB& hidHde CX+

20hydrocarb refers to hydrocarbon pol ecul es having the nunber of
carbon at om%§1e9 res%ﬁ?r%nﬁe%g? gﬁi"@ﬁ%@ni Bie to Re undersippd gy refer topydrocarbon

exanpl e, " CAmolpgpits boandiba simbarot tdeonGhmsGoprasskedbPihe kutkaior BHIDRAY, me

hydr ocar bons,,Jhe " OX-_hydrocarbons” refers to hydrocarbon
nol ecul es haslﬁmngte ﬁﬁg{aﬁ?ﬁnﬁb@érf B TEAF B SRR Cr”étﬁ’r“égeﬁﬁ'éﬂc%"ip“t Rle term “Cy+

subscri 5@ " shydigearbang'Srefdepto hesh@ngben mbiGAdes myﬂﬁg)@ahhxgm of EdM6dnUglen4, C3

erers 1o o Paacr ooy B F 3R isn TBb P cor 5 otghocarbons” inchde Gy, O
and higher carbon number hydrocarbons. The term “Cx" hydrocarbons” refers to hydrocarbon
molecules having the number of carbon atoms represented by the subscript “x” or less. For
example, “C4" hydrocarbons” include C4. C3 and lower carbon number hydrocarbons.

25 [60620] “RWD” column or zone refers to a Reaction With Distillation column or zone
such as can generally serve to combine reaction 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,



h as can generally serve to conbine reaction and distillation
;S)lrjgcessi ng i% a si ng?/e processing apparatus. [0021] Gt her obj ecLs and
advantages wi || be apparent to those skilled in the art fromthe ded
foll owi ng detail ed description taken in conjunction with the appeg e
claims and drawi ng. BRI EF DESCRI PTI ON OF THE DRAW NG [ 0022] FI G tl S
a diagramof an integrated systemfor the processing of an oxygenate-
containing feedstock to olefins, particularly light olefins, in y
accordance with the invention. [0023]FIG 2 is a diagramof a portion
of the wash colum from FI @RIEPWESﬁRwTiG_BJd}HT}IpmAwm@r stream e
entering the wash colum. [0024] Those skilled in the art and guide

({1104 A3 reci ate that
The. 111 ustr at ed shﬁ‘ﬁ%n‘éﬁ‘rd@aﬁééﬁfﬁ“‘"“%“ﬁ% QTS RGP B B T
by the eli mcﬁgtf“i“lié WSW%{?@SﬁéIHﬂQ’%FUl@}Y icghstplgfmrlyn apaome& waith the BEasSN,

C C, systens,
equi pment i rieéa3yi ng;@gzwftag%?angaﬁmtéﬂgﬁ ?%Elggra%c%ﬁﬁnnlﬁ) Ff;&olﬁ%%

punps, fgact i %1[11 e
di At RATUPRL VRPOHiEem cpifering Heprdcelimnn t he f| gures nay
modi T ed i n [De2Ry  agneetssiled ik Qﬁ%%f dkd HmE Eegéﬂég,@%gas' e Eﬁrecogmze

f th i nvent TAI LED
fggggft&;gena YPESHLS L}“Hrb?fd Feragd stk ‘E‘Ia?FPCB@ f@@*rﬂr@%tr@dlav@bdenglhﬁphﬁed by

ol efins in shecditrarayibi 6f vagaGHised oPAGoREAMIIRES &%ﬁﬁgg&%@&gﬁl nt nch%xr{glsome

uri ng such roceSS|n sequen
P ﬁ?[ ﬁg?r g?giésseé‘a‘%%“i f?f8feég% ‘ff’lrfé?tﬂpb Ht‘mEﬁv fgtigsatiog sgetemscaudah@uﬂ@sn may

ol ef i ns)V pr edebedswmmed esuint prgest Aok @EFiaRA il AKEQ n%%@ﬁno\‘ﬂffe? xﬁ?na/

i nvention, g gaEQﬁﬁ'o%d 0 tnal ning fee 0strock is tconvervt e !
first process stream “th igéé‘% § s oyf REEHFEPt 8t e nvemive) and havi ng
a reduced water content, which in turn is reacted to forma product

| east a
ture including |ight BEBAILED BRSCRERIGN OFEHEBIVEMTIONA
r[;1o)r(t| on of the hgavy ol efins bei ng 20subsequently converted to form

addi tional [00g3it oDefdenarpt@UdiGhSeedstbck DS RQUBNRESH Qﬂlgﬂ{ oEEft;]n% in a catalytic

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

15 can be subsequently further processed to increase the light olefins (e.g., Cy and C3 olefins)
produced or resulting therefrom. In accordance with the invention, a methanol-containing
feedstock is converted to form a first process stream, that comprises dimethy! ether (DME})
and having a reduced water content, which in turn js reacted to form a product mixture
including light olefins and heavy olefins, with at least a portion of the heavy olefins being

20 subsequently converted to form additional light olefin products. In the conversion of the
feedstock to DME, a substantial volume of water is produced that is separated from the DME
in addition to methanol that has not been converted to DME. This methanol/water stream
which is a second process stream, preferably containing 30-50% methanol, is used as the
solvent for the removal of oxygenates that are among the impurities produced in the

25 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 methanot and water, as such a
solvent mixture has been found to be particularly effective in the liquid-liquid absorption or

30 liquid-liquid contact and removal of a significant portion of the oxygenates from the
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feedstock to DME, a substantial volume of water is produced that is
separated fromthe DME in addition to nethanol that has not been
converted to DVE. This nethanol/water streamwhich is a second
process stream preferably containing 30-50% net hanol, is used as the
solvent for the renmpoval of oxygenates that are anong the inpurities
produced in the 25conversi on of the oxygenate-containing feedstock to
| ight olefins. As described in greater detail below, prior to such
heavi er hydrocarbon cracki ng processing, the process stream can
desirably be qnocessedody teorygabd Behvalkionh @A R rPRS Mtf?cﬁlt &)Jtrir%‘?ﬁaﬂﬁ also
oxygenat e coqlégorrg,lhor}gﬁlpoadtjct sttre min an absorber wth a sol'vent

mi xture i ncl udi ng at o1 d5¥8t MBEHARLI et @lsparessnt indthe padist siresml vent

m xture has He@S] f oundeatia doaiopar thi 6xN pafidids B BGit ' ,

i quid- 1§ qui dohsar pti.on. or, 3011 gu o% qui d Bl totPunt Rora somn g
signi ficant portion of tHePEYY S0 Fitserverly bequeressed edh povis then of

t he oxygehat exzmsnaiecsivasiop rFaduto f@iﬁﬁ&ﬁbﬂﬂlbk&%ﬁatg%ﬁxwﬁﬁ‘b@h&&%a' S0
2k n the

absor bi ng si ca uantit. .of olefins also present’i
product str egifanﬁ[ Oogﬁﬂtﬁ?&é‘?gfﬁé LHSF PO IBeetetse sisiopy ernstads desigotet byl the
from the contdetwd npoet] B fobrockeing of an &zg&%ﬂé%ﬁtaﬁﬁ@‘f&rﬁb&% B[eﬁgs“Ct

C e’

stream can syhseq be processed s as via the 5oxygena
conver si on rgact o#@%ﬂ%?%salﬂéﬁof%ﬁ%ﬁm ERRPETEWnver si on products.

[0027] FI G | [98¥e maMocaartculat il ushetkineBcoathiring BERRH iSYt&Mvia 4 line 1

; 2 info
general |y, deg eference nuneral 10, for processing of"
an oxygenat e- g%ﬁ;?ﬁaﬁqg?lﬁém#ogge SC{OB%%E?%WSFISIF’{IE%I}E‘B%IPE'FWU&PS fgedstagh tontacts

ol efins, in ¥Eeamstaed comvelviconetalymhod hrrertion ERARBhMESRAS LGk AL! V.

a met hanol - ceBh @ik @il; is kntrodyced via a line 12 into 10a
met hanol conversj on rég]ggggr%gsg%géé Iirﬂdtﬁcﬁgr“?ﬂﬁ“q%n‘ﬁéqﬁ%ﬁﬂof ERtiteifiusniigeam

f eedst ock coTATHEEEE dintahyhethertahd water, Conmenst orts kadval i gt sand at

Facdstock o b oduce f et Reat e SPONE kTR IR RO By B Httoss

feedstogg toqgr,oduc,e a met

st r eam cOnpricEhEFours fa feadpiask menbavamarercial mrage MBMAGRH, @ASieinSraRGIWR any
in the art. doR®2QLiAsh¥kedl ch@e ARBLES] gse skilled in the art
and gui ded by.t eltﬁ&gi_nﬁg ?LSher%@hé%rgggr?%g%ﬁnesgﬁoﬁu%@@éﬂgfwl yapesis
be commer ci Al gr S HEEHARS! 21t 296 gridedyest tha irethings henein pcovided Rall bR rstand and
thereof . Cr ugpresimt BRI theMerddor@didO6Ef, L Lem. 2. et hanol
synt hesi s uni.h%}n%ﬁigﬁe skill ed In that grt ﬁ@fegg‘%‘%‘g% S%glmyh%mtfoélé{ﬁﬁsngs

herein provide T B raaned fende map be eiefeard Fhatuitablettires inay esmgtse

of factéls suethnelsrhmeianadnd ah@l Bisld, SiEBbL] LOED tilizin
: Bl St DAL TP B lihht afuct?

hi gher puri t h | f may be preferred. T )

may Cconpri SthEeg@n%%nﬁﬁg%bz}ndﬁﬁ&% bﬁé‘%é}ﬁgh&efeaﬁ&y EEBAnd centeht ofleteep 88%iabd e
such feeds Hh8V% by waighedndainatcoedntait pRferReWBEMNERYA ARH POV Y of

wei ght, pr egg@@Q_J%%aan%eltOB%mglwegg%?tent of between 80% an?ﬂo ontento

[003(] While the process conditions for such methanol conversion to dimethyl ether can

25 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
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 hrl, with a WHSV in the range of 3 to 7 hr-1,

30 e.g., Shrl, being preferred). In practice, a rate of conversion of methanol to dimethy] ether

of 80 percent or more is preferred.



% by weight and, in accordance one preferred enbodi nent, a
ﬁg?hangl co%tent of between 95% and 100% by weight. [0030] Wile the
process conditions for such methanol conversion to dinmethyl ether can
25vary, in practice such vapor phase process reaction can typically
desirably occur at a tenperature in the range of 2000 to BOQC (with a
tenperature of 240 to 260C, e.g., at 250C, being preferred); a
pressure in the range of 200 to 1500 kPa (with a pressure |p t he
range of 400 to 7001lcPa, e.g., at 500 kPa, being preferred); gndla
wei ght  hour | {033 3 c el hpanegianelrosveri@\edeidr motréhreangean s iarddq%eh;‘ingmme 16
with a VWHS Mnioh skfiRatbr3088, 9h sin k9 oZnC;Wscd]Uf RS rg?ré P‘Fg’fwﬁé?{%limtﬁ g&cg %Wé‘"toﬁ‘g?l
preferred). In practice, a rate‘o¥ onver si on i
et her of 80 IBé}}e@gﬁ’Yhefﬁm Hnagt o portign of élpl’\’\@tt_r is r_ﬁlﬁﬁ)@ﬂl]‘.h-ﬁ"@roﬂ‘ﬂ?) FamQl first prOfgss
conver si on_rash esmEAe sefdiyenl SREAN L Ralioduced via 8 bing
into a sgparator section 20 ‘'such as corposed of 0 )
separation UHFAS CLRRBCIEIMEHBIM Wafer irteendiatiheitieime:ated heastolan PS4l AN
Of L he wat ercoblsr de@ﬁg\lﬁﬁha& b@ﬁ%;c{pgmﬂry%s ereﬁhgoité EhStEtS%Ipaga?(%g?s{:[stlg%%6 fetﬁljlnés to
conpri sing iqethyl_ether and having a reduced water ¢ ¢ _ .
line 22 and ‘FUSP iR WaiRpwBEEIGr i marily of water in conbination wit

unr eact ed nged3anol FofedamPR, stdh whteCRPLS ondGY H&‘r:fab]tg !E:enc%}(rieg(e?ugia aflaghdrmg or,

iately di sposed prior to the separator settion 20 ‘ .
1? gg |r ﬂo{ ;t e d%as‘f‘?rggo’%]?‘é FEREEHER Kidpvied: ip 00821 Fon celummpiperatisuntit. Wairdtice,

ion dangdesily a1 6a6VeeRaRYs philerof haE b ALU, O 1oqd bo &.,20F €
iggg{ ZE (ila@gegZ?gati ?Hi;_i s rillbt’asi rred, “na dieti gtl%’onrbé‘%ﬁu% sgﬁééaﬁf‘é"ﬁ

unit. In practPee BEE9 Y "lteral Iy desirable to remove at |east 75

ercent or 098] pAkésesabédinale deasbuil BEKRERALIRE hiBL SRk BS
Broduced wat, 4 9833] Jhose skilhed in the art and QU|§é§Tby the

t eachi ngs hererin provr dagngifrracte I%Fﬁlhﬁ“%]c‘ia&f@ef Aatitiongva seperagonmmieact ed
met hanol canvesieat ereapar kistfacunion miabtﬁteﬁaaét@éa?ﬂﬂ b?dﬂl, f{oﬂ @ﬁggﬂ)g%gésgfgﬁgg%gr

[ ' er pr
ﬁ separ A 1 OBestiiel P&E&&'{{ﬁe' %[C %90 inosruc ggpgfatior? erit b%{toms stregm can, if desired, be
erein
recovered (such as through or by a stripper column) and recycled to the methano! conversion

reactor zone 14.
[0034] The first process stream or at least a portion thereof, is fed or introduced via the
line 22 into an oxygenate conversion reactor section 26 wherein the feed contacts with an
20 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
olefins, and C4% 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.
[0035] Reaction conditions for the conversion of oxygenates such as dimethyl ether,
25 methanol and combinations thereof, 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
30  asdependent 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 [.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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15descri bed. For exanple, nethanol in such separation unit bottons
streamcan, if desired, be recovered (such as through or by a
stripper colum) and recycled to the nethanol conversion reactor zone
14. [0034] The first process streamor at |east a portion thereof, is
fed or introduced via the line 22 into an oxygenate conversion
reactor section 26 wherein the feed contacts with an 20 oxygenate
conversion catalyst at reaction conditions effective to convert at

| east a portion of the feed to an oxygenate conversion product stream

conpri sing f wékthglase hydpolas hasswed | Thg Rter@lafid %en‘?}ﬂfﬁu%?angﬁ’ig 58%%&%@ Sad
s 15 Known

including a [ of . heav rocar bons, in a manner
inthe art, ggg‘[htt zlg&sc?fe ?rgﬁeragg'atﬁ%gégte{???rﬁ'i“ﬁ TAREEds batwiedil XEdnBatD°Eelct or .

[ 0035] React i @Acosdndi vitooe prcdierrddeebCanVAY G @ngRfan PN AERMAHIE S5 G d%%@w
e (0]

di mret hyl etherge .hanol . and,conbi nati ons thereof, for  exanple,
| i ght ol efi nglgrcéggﬁ%é\;\ﬁr gnrfuﬁ%@@“g'%j‘fcf”é’aoﬁﬂﬁf’“t he art. Preferably, in

accor dance wif®#6par i subreince weith dertlndiStert € A6HI IR nGOR G ﬁahf&ﬁﬁﬁrlgg%mﬁtia%%us
a temeratur%ggglx\@&& %Q}Qﬂ_ aanYOOC nore preferably between an
600C, and nmost preferably BetweBH#G" siditmspincludias o 93yzenete conversion
appr eci at ed Wpctidaasesiskpd dt édstizao kheabasiine AR Ge @i ﬁ@fénba'exﬁminﬁe?@sc%}i ngs
herei n provi g%ngtgugon(/&g I’gli_egc% conditions are generally variable such
30 as dependent on the desiFedrprogultidanesba’sagidio sPeslisplatese 8iRad
can have a r &tsplytedt puefehryd dfimedver, pr @pyinenderafd ABbuReH S G &y%&ﬁtc?cogvéﬂgh
[ et 0

preferablpy bgt | f hi gher rati o of ylene t
propyl ene is d(\g???é%?uz%%%ggta %ggég%‘cﬂbfog’f\tef‘%‘r%‘é}? &t 0 A&se ot e300 kBm i f

a | ower rati@solyfe et kBambsoluse propyprefeged. Thoeskilledin (e B ghi@ed 9%&&\3
feed tenper agbthéok ANEE plvidd 10C. re preferably the
feed tenperature X ange pj A bg%ﬁ%ﬁf%&%ﬂ%@ Oﬁg%ﬁ@wqpﬁraﬁ%ﬁﬁéﬁ%%g hjghepthan
one pr ef er r W RABOH KD convrationehqrapeeerte-olefindesicnnhy WelBidtabRag (e.g.,

bel ow 210C to1B@0iptbcddsindl HiditidG: LNREIR; osition. 5[0036]In
accordance with certai #?pr%@ér red eﬁg%dpgrfg’%tgg 126 (-8 Eegbcé’roh @G}Z%Pf?ﬂe
advant ag ous” ¥ EMSPRF SRy ERsPACEn keomaliardi B exaenit, iitoview ok EtioRS pressure
i ncl udi ng arbeoxed an@aiaCofRMe bsd bhek ; i re of at |east 240
kPa absolute, In certain preferréelg gén%gﬁg%%gfggﬁc%f?%‘%ﬁéetwé&’ reductions
conver si on r%ée@fﬁoﬁﬂzﬁé‘%@ﬁf €U PiceRt prangge soeh atreductinnt i4@deRre abSDpatcnr
to 580 kPa abswokduae be teapte@li@bi@buclMERP ¥R surd Selfhf ai N preferred
enbodi nent s ﬁ(ﬁ.@xngnate conversi on 10reaction pressure of at | east
300 kPa (gbscg Ute andPetis YIeemalegopysriipns of atdeas WastceBOefeRal yatf soleast 5
to 450 P&Pa pefysuland,én sragastrertpn pfctife@ dinbdNRSHs SKiokfifl | rt.and
gui ded by the t %%Qire% S, her ei n %ovi ded will Sap‘preééfogakibsitﬁg?%%rﬁ?ngﬁﬁh
such operation at pressireS HioGreraefrapichvonsemion oorsiined in
convent i onalC088Y geTae exygenan! @hidisiopaadibcsdbeanl2y pf&&&@BPJeéJIt?i;Péﬂz;égBenate

(e.g., "MIC; i igni ficant reductions in reactor si
(e.qg., r edug%qvglﬁ%%i?’?@g&g%efgffjg?qﬁ{éea“i%enﬁg?ﬁb‘é?i’éﬁr@néé‘ﬁ\]/é%s%éwcmbmtI@'ght can

be real i zedplefimpheayy alefihegndiothey Cgtnhpfrodalt@nd @t 96y PIRARS Wak: BEL MRS

nor mal gper afd ' essyre operation in accordance
herewi th, r eduég{}ig%{r%% %a#l\gapsg%lc‘{%o?eng#’?@m atjpast BtHomiberpRfis wpropsietehor e,
ressed

such as r ederétasepdsudhps toaeghorirasiigetiof se38orRY BEMNLs (9 fonmrrgsugg,g §§I%F cs

realized thgQugh i ressure.o ation. [0037]1n p t )
oxygenat e cojﬁl\ger ise?égﬁ%r%%rgéﬁ ‘chgsé%e?méf)a B%?@é?{’fia G "é’l“a"ﬂ'}’ gtherf waste fredyst
95 20per centichihxybmagt by-pasivcic arch as owphelb @il 0digRNQH AR RS organic acids in
conversions, 9f. 188 to 99 percent or

30 [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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nore can be realized in such oxygenate-to-ol efin conversion
processi ng. [0038] The oxygenate conversion reactor section 26
produces or results in an oxygenate conversion product or effl uent
stream general |y conprising fuel gas hydrocarbons, |ight ol efins,
heavy ol efi ns and ot her C4+ hydrocarbons as well as by-product water
in aline 28. 25The oxygenate conversion effluent streamor at | east
a portion thereof is appropriately processed such as through a
fractionation section 30 such as to forma resulting conpressed
oxygenat e cotfey-disdrscpbaidugteatst depairhelaw andlin feoddnca Rath andhrtrepkef i N and

ot her waste @ﬁ%g%t(sﬁéﬁg 2§ch)§ }glaagu% 3 ]]%ﬂgl roducts, such as |ow

nol ecul ar wei ght al dehydes™an nrc “ign 1¥qr?Fé‘rb§8re°°"€‘YZ°ﬁe may
30[ 0039] FI G deitrzﬂvéb@n@e@pns pmnbllefllllﬁdpetrnllosh@}nbraayph@@kqgéna&tob@&w@léd ;ﬂs‘du%A

such as genegal} ¥ f and.usual |y nore en
product materi al sang%mgéggg&eagghsathr i h ulfags%r%“c’é‘u?f‘ltfaﬁé’“?éﬁ‘fm%cb?'nd

further prodeseyshyith amgteny daghwsewotvhnadmeturerm edhidve BnBdes A Lrebdllel Mlected

descri bed hglow. .4 el ter detail below and in
accordance w?th osrllle are?ernr%%g%dr}%%g{ﬁrr%nt (see FIG 2, for exanple),

such a treat/i4$ a@&emaf‘%@bmﬁ A oveaT Waro nel rnaiyandlassdfnahul YwisPehide
one or DI € 4gMb fenRRELRLLARS fm%éag%a%hl?hgg%gﬁ%}l conver si ogﬂ%&%g}

stream can be treated, “such as via a ifqUt’ SEFpRe
extraction GFCEHP AT reakerlasy wivernnis ﬂwntsm forfetheaprodesamginwiat e4 irS@lowsat

m xt ureig o I’cﬁtﬂﬂﬁ@rﬂ@&@t (‘El@tsshé asgloy n{eﬁﬁlgylgfe éc%k}%gtjiae(got 3 e\%)%{s b?grurgfn:bqfsrhe

oxygenat es, such as tream 24 Conprising
wat er and nefHENGEm %6 léréﬁlﬁ” C?‘BPfélﬂsa’sf’(ﬁefc@ﬁhaml 2@ other pegees Mgﬂi&ﬂﬁt&ﬁn

fromthe stoegmitdstipgesS6. witenPste 84 564 fi
referred to as a recircul ate st ream 1S tsrgﬁbieggit;p ?%Cg T Eth us@ B reem

processi ng ©n TTHETSAqHnghand Pl ryaoeieaiskethged edios 82 fqrm@isaghmmwgeme
net at hesi s reaetsioareazongs, (not shown) or other reactor. The waste
stream I y rjisin ter, methanol and other oxygenates is
t hen seﬁf’? t aﬁ] ox%@é?@% ?A\IQ% the eraptipnagandtharsforerowiat & a Buid extraction
renoved f or colewpy &ir eorvsctiog viah ox@enm&n&hﬁ@ﬂi&%lgfgmlﬂgg A AB L HARRkent
and other o retyrned to i for_ passage to oxygenate
conver si on %ggtgg%)%g%dtessfé fvﬁgﬂsl‘}“fqﬁrearﬁ%ﬁs&frﬁégﬁsr EBoheBR*itHg the column
fracti onat i eaitomsis ther reefedrtea staptee dolth@n in hiht it @XkdnacdnH Other SQlbIRs FQT

contacting wtliaxy ni_n ol ef | Sy In this col um,
t he solvent eiéﬂt%r act gr%gliﬁ egee%%?e%n KON &reﬁgy Wl%eol}d CersHr Sorsprstsiss ABy

The soldPent exgreted ?igfntshed eﬂ;b&mgdu@m oitl gosoveihent wigihe fhethOnd tSthé MIARET
colum, in phikgh the nethanol and other oxygenates are stripped out.
From here, t hey can be routed directly to the MIO reactor for
conversi on. 02(}% In some instances, as shown in the attached diagram, the wash column will have

two sections, an upper water wash section and a lower methanol/water wash section. The
purpose of the upper section is to remove any residual methanol from the hydrocarbons

25 exiting the column. The upper section further serves the purpose of adjusting the
water/methanol 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

30 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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20extracted ol efins and ot her oxygenates will go overhead with the
met hanol to the MIO reactor. [0042]1n sone instances, as shown in the
attached diagram the wash colum wi |l have two sections, an upper
wat er wash section and a | ower nethanol/water wash section. The

pur pose of the upper section is to renove any residual nethanol from
t he hydrocarbons 25exiting the colum. The upper section further
serves the purpose of adjusting the water/nmethanol concentration in
the |l ower section. If the nethanol concentration in the | ower section
is too high, [04H8fe ThodehkillethingiRs arOfnd QBY b \Be fa8HRS haRL Al AIRUYt  Of
the olefin tggﬁrgﬁatg%lat%ﬁn bottons. . This is not advantagedus since it
recycl es t hes& heavy ol el e HGeap dtlts metpamekconyysionyeraargongwhdmdy
wat er to the megper! careddsirabiy bef dhtdin tldilneini 0 withhge: fBt 9&‘9&{.{0@8 ope
30achi eved. | o&{RF\% Se ti otF ¢gn al. so contains water draw off, in
case no net 0" Fhe” Kot Pom YBYET AW tyoughdheraasior apdlongs rhwsethe size
skill ed i t héthareactan¥Mogoveechchyentdvel df @R bRV IRTEd A yRERNL gx%q?'%‘iﬁél’snnal

appreciate t : stemdi.pteqration of the methanol convers
react or zone%%&ggt&%%%f Ra %)i{ftf%rg'ﬁr > FESYVEB IRyeasRior 6hiyek £ agther! dpnversioyl

ether, with theosubsenquesitabiyeamitat reafovilyph OidietanVBd8én (qugé'%glsoftr%gtfion

volurmetric flow.thr e reactor and hence reduces the size
the reactor. Nbr e%&gwgg%%f?nr‘%ﬁnlﬁeace $o0liRS BALIEEH1EE (RS rrPsEeu Wity the

reduce the hirawsieéenredr moeveraltsycalerd fiem teaedcr). YStstili kufiir bh&hie t he

system it eggatds nol _conversion reactor zone can
desirably regﬁﬁggl?gn&%gﬁ%hg Sa%‘?%ﬂg‘.eg% ?Sflggﬁ?aif‘é‘?ﬂts?]ﬁﬁ“’w 1q ¥ravhizwlrocagbons,

reaction sucPislaly heaw eleliop ereatesionwhinimizerhteesld@ambi A0ths SUHl BB
(e.g., Operaéﬂagﬁoﬁl‘iat\t(%égheoﬂéﬁm\éﬂe 2in R0 o HerOLE g,%éja' yst cool ers
e p

fromthe reactor). Still further,  po&schigdes rocessi ng

di sadvant agel@*ich Heserkdled ¢ ho og il @rided by cmsedhingd Redi picvied Rilheavy
hydr ocar bonsaddigigfidily Guieand: Yoe AN AESE | re desirably mnimzed or
avoi ded iéhr ough the system integrati o%ﬁggfo %ﬁg?%eﬁ?tf’é?'@eﬁ%sa(i‘?ﬁveé?l@"frﬁ%or
conver si on ZBHEXRRCHKET Writionad advapleses oy g0uA]sThdetkerskydehmd fdet niateeialarshch
and gui ded by diufre; th i@ he RRY S Re AN ] ddi tionally note
that the use o;} DVE as Ee dt opgclir: OXY enfglt(:g gia?ég{'Igﬁlg?x?rﬁlgfetfguﬁ\}%ﬁss’ieg‘ﬁvew
reactor 15 Unrt &R Hr n §p Eaicshal a gedvan e agjé saovewittidueths sessidflity

ot her oxygenétendteetbnmidanh 8¢ Ssed S45ReadSe SEdilLA r f o)

oxygenat es-tcﬁﬁtrol efins rﬁactor. “For e;arr%)l e,l‘ dg%h?%asﬂt}ger%&e{%)oé‘??m\})éafﬂ?}ﬂ?ﬁ%

boi I'i ng poi nt, “ﬁ\/& 4 ROHBS PRigPIRcadtosk mategials sightap mathest] chtiragalc ttarmay

wi t hoUt 2€ he s Hoirdab oy to0s peRslensiah O ordith FABmDEUSRY Am DF R
i'gher

mediumto i t.he react tenqperature. In contrast,
boi | i ng oxygg%dg%gg?ne”el §1°6¢ r?réloé‘? ?rp“jllfeg g hepre 341l prsegmingsnd apmreciavohe et c,

maK 20[1 equi mepariaeceroéantiding £26 chedepsatibe ol LALiG UG bed SysRYn, Ad &zﬂlrrgébgﬂiz._? fge
other heatl QQV&HEQ‘JS Y El%pﬁ'%{gc{ s(%iartup procedure using DME as a feed material in such

processing,

25 (00457 To further the understanding of the subject development, reference is now made to
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 Cq™ olefins that have been treated are
30 removed.
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condensation in the reactor. Those skilled in the art will recognize
and appreciate the inportance of avoiding gas condensation in a
fluidized bed system and will recognize the advantages of a
sinplified startup procedure using DVE as a feed nmaterial in such
processi ng. 25[0045] To further the understanding of the subject

devel opnment, reference is now made to FIG 2. FIG 2 illustrates an
additional water line 48 that is introduced for stripping out

resi dual nethanol fromthe C4+ olefins systemand to adjust the ratio

of water to H@f#HanoThaf4 Miydrocirbonvashnooh sldied PsrioR iHeled i thdlS42 jShows
in feed 46 and

the wash col ymm49; t ha ter feed 24, CA+ olefin fee

line 44 in which t h@“’@fﬂ:@ﬁ% inse e ﬁ“a&{}é“htfggﬁd'??f@h%aid&@mduct is
30renpved. Podue] Prhe aded thind podact bosunsia. eam or a sel ected portion
thereof in dipgsdii nend4d- 1S, duced into . an ol efin cracking reactor
54 in which [Iaddi]t'i On;épg%%%&@ S%F%HBH sefested PO fre Barcelon Bie lime déennt o
the proddct XEMekreE inf@ioaifine hedy difils oanedion 2658 aMekorA $8! ect ed

portion thergahmds LREod Sal t.ernatively be introduced into
a heavy ol efins csorfvergrll %%%fégﬁgg%rfanec%ﬁceccing’lt’ﬂ?s Prodpgeraqpgsulhgsis effluent

reaction secPPBHsIBheropieler ef fective conditions to produce a

met at hesi s gbddguenttie oSik ene 0048].The netat hesi s
reaction caﬁbgeﬁer al | %@Heglgﬁftgﬁ‘%g%%mﬁﬁg%&e COE X oK LRdtieprdy s

catal ysts s(fERIoyE caplestyameines drnkaote it art] in aaedanelaRiteonsiptdierRa €

preferred 1QembadieeNietad j st such as containing a
catal yti c amoynt, of at etlaegﬁéaﬁggijfcﬁ%%&%ﬁn IO e Lk a8 OEf}ﬁ‘iféttoé‘ﬁOf

oxi de i s suitBRUIEHexderad fmeseheddeis peableifonhe Gamtlésts refttod. Wondifihs for
met at hesi s nleandimnisgeResAldual NELUEE | er.atur e rangi
from 20 to 450C fer %I%L é ZrEOWt 0 35%%?1%%?1&3%%?3{52%?%2‘% %Iwb n‘ﬁ%fs&%%n
at nospheri ¢ Pt d&° 06 PIEFS (‘3008 fi9si agnosphersf te nabiryts dfeD\6eEPeg

3000 and 3500k Peg), préRfblybebilddn BEIAnd 3306 MY ARsH 9@5@% SRR MlaRg. C
be enpl pyed f, desired |n (gener,al, the nmetathesis equili P e e
propyl efe pFoductioh e’lcénpbfé(ﬁ FArTispd g gence thymptethesis qquitipevmfarpemylene

[ 0049] Cat al yotisctinhisghnasly fantridieg b0k thgeriRtat hesis of ol efins and
whi ch can bﬁmgﬁed bg{altgsewﬁ.rgcess.of this invention are of a generally
known type. The di Spr 5por IO A% 2Ftyg for the metathesis of olefins and which can be used in

the process of this invention are of a generally known type. The disproportionation
(metathesis) of butene with ethylene can, for example, be carried out in the vapor phase at
20 300° to 350°C and 0.5 MPa absolute (75 psia) with a WHSV of 50 to 100 and a once-through
conversion of 15% or more, depending on the ethylene to butene ratio.
f0050)  Such metathesis catalysts may be homogeneous or heterogeneous, with
heterogeneous catalysts being preferred. The metathesis catalyst preferably comprises a
catalytically effective amount of transition metal component. The preferred transition metals
25 for use in the present invention include tungsten, molybdenum, nickel, rhenium, 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
30 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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(met at hesis) of butene with ethylene can, for exanple, be carried out
in the vapor phase at 20300 to 350C and 0.5 MPa absolute (75 psia)
wth a WHSV of 50 to 100 and a once-through conversion of 15% or
nore, depending on the ethylene to butene ratio. [0050] Such

nmet at hesi s catal ysts may be honpbgeneous or heterogeneous, with

het er ogeneous catal ysts being preferred. The netathesis catal yst
preferably conprises a catalytically effective anmount of transition
nmetal conponent. The preferred transition netals 25for use in the
present i nvemsddin corighands wWbMESLSFbr ARNEPASPWTY We%hendfnneﬂr U RNg,
m xtures ther eofm The tganm ti ﬁ@ met al conponent ma At &S

el enent al et &1 PARiSHAIPPEFOR v PAKERHS mtf‘lﬁmﬁttﬁéemﬂ%@ﬂ Priferablyethe

catal yst is letsgiogensovspriset 19%%o mqefb@we%gi gcg@glagegngs L ARSH B}e&ﬁamt %lot'?]

conponent be 2 W th suppor t ny suitable suppor

may be enpl oy% %?%w gadhetsﬁéf‘ta]iyft agﬁ?@?g?ﬂﬁ‘ﬁ lysoipaeisshe Faslytieaibneféxceranount of

with the ¥ eed@t&’scwemﬁti‘p@b@ﬁtrﬂateﬂ@@ﬂsﬁﬁ&h&nét@y\@aﬁnaﬁé gf ﬁr&n&ﬁig%?e@%%ehames;s The
ia

conver si on r abl the s ort mit er IS an oxi
silica, al umggr@;?fnaf aRp o pt %ﬁ } O A YA RS ARGRIEECSETH & BoTmOus) th fmprosstha

particul ar| yefirsfeesed isupplyst Vli]f&iu@ﬁd:tﬂrhtang' afge;@s ﬁh'PQé)&ﬁpié’@H %él@dmé Rtivating
enpl oyed, thg,. ﬁ‘ﬁ%@h a(r)efwé ansi ti gl tfﬁg nponent us
conbi nation W th the suppolf’ntowﬁﬁ'i‘ FRg Wa{%{?e;’ﬂtb\ﬁsﬁéﬁ?f‘%p‘eiﬁlﬁlok@n f or

exanpl e, on whiethpdy datatystsann, dppixbapl ] dsirabiMelcsglerAdk hgd b vy ﬁ@@b&e&lﬁ’;ﬂ
conprises 1%t

net al bejpng d he transition netal
20% by wei gﬁ%} ca Jn H? giryahgﬁr%?%ﬁu?ﬂf’r hAOgPIeoltPRsfe t ot al cat al yst
The net at hesi%354at a'fsgl‘s'tll lackvarmtlatgeb‘pmbge SROBP [l (Be&t @d?@k@h ¥ ih€ Babings

effective anpunt % he, above=noted transition
net al sI \éapabl e O?I%ff)g %ﬁ%ﬁhﬁgﬁ%ﬂ‘ gﬁggﬁﬂmto L¥hady Liefissponyession 30a¢ injias form gfa

contain at |®@gdbesiieactien sepnei sag aplgenin gortesiendradt meaAsca BEEHI ity @ HlBS OVE
the effectivgagsabsls, & hend t ssactivating agents may be
enpl oyed, includin “act] vatallt’ ﬁlkﬂ% %ur?yggn\/\ﬁegseﬁ prelf’sur?/\%ﬁlefagﬁ?iom in the art
to faci 't atl@0%%bt at §r€éefﬁéﬁémiqansdesmbgmn fottefridetail in conndyBAE MEGE S
catal ysts cabilowing ex@if@fé@kﬁmhq}@tﬁhﬁtgm Mm%ﬁ%%&?}s% 2ts uwoltvuc{1 ﬁ 6%@3{(‘%\%%

nmol ybdenum 10(.Mo or rhenium (Re) I n a hetero eneous s
phase. [ 0051 TA8VSREPH Tigs tohsgmderstapdiats)l cbisethstk:pmmhmnhetmmmeand

gui ded by t higveh@@CHd MYRed @HEHRRIQ%hAGHs 1S HED grat of .a
heavy ol efins convers‘ on zonlg in the fo?tm gﬁ mﬁ%q{ CWF]GSI ST %?ng'ﬁ]md

section can CAtPFRHEPPIER part counteract increased sel ectl vity to

heavy hg@r oéﬁ)ﬁbbns A ;&rs@n skilleamyhedednld BSide ML Ral g f a%“'ﬁ
operation. ?5%[[,6 res invention is describe
detail in coPpedys Hmff ﬁxét as a fluidized reactor system typically comprlses a major cost

component of an operatmg plant, significant reductions in reactor size and corresponding
savings in reactor and catalyst inventory costs associated therewith can be realized through
the practice of the invention,

25 [0054]  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
advantageously simpler, more effective and/or more efficient than heretofore been generally
available.

30 [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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foll owi ng exanples which illustrate or sinulate 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 limted by these exanples. 20[ 0053] A person skilled in the art and
gui ded by the teachings herein provided will appreciate and recogni ze
that as a fluidized reactor systemtypically conprises a major cost
conponent of an operating plant, significant reductions in reactor

si ze and cori088giondWhie mahs fhggozhgldertﬁaatjé&:n@ﬂﬁ tﬁ@ixﬁzlex){%h hhdBEEDERLYoe

costs assom@ia@gq5 %%%1 h.c % r eal throu practice 0?‘“
the invention {D %NFFI% HF kho[ r%??“t‘h pﬂ”S\?FaﬁééetblFSd@é%@ehgﬁ §uthdomes

and arr ianglermmogesr Qﬁ"“‘@mlopﬂo’dM| apﬁhr@{t t@h@B:Sﬁ?e@-ﬂd?e dHh& the invention is
particul arly, Uet t olefins froman

oxygenat e- cdﬁ?% g?%%% EEQ an m&mpgﬁEBPg@&???ﬁ@ngﬁ%Wﬁ%¢ﬁﬂﬂWdhﬂfm<mnbe
arr angement s\’aHPCbCDﬂadvd:nf azgm)m sépartBig iphethe bARLInEbke6t hy vaigior nore
efficient than heretofore been generally available. 30[ 0055] The
invention illustratively disclosed herein SU|tany may be practiced
in the absence of any elenent, part, step, conponent, or ingredient
which is not specifically disclosed herein. [0056]Wile in the
foregoi ng detail ed description this invention has been described 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 susceptible to

addi tional enbodinments and that certain of the details described
herein can be 5varied considerably w thout departing fromthe basic
principles of the invention. The clains defining the invention are
as follows: 1. A nethod for producing light ol efins, said nethod
conpri si ng: a) contacting a nethanol -containing feedstock in a

met hanol conversion reactor zone with a catalyst and at reaction
conditions effective to produce a nethanol 5conversion reactor zone
ef fluent conprising dinmethyl ether and water; b) renoving at |east a
portion of the water fromthe nethanol 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 an increased water content conpared to said first
process stream
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10c)sending a portion or all of said second process streamto a wash
colum; d)contacting a feed conprising at |east a portion of the
first process streamin an oxygenate conversion reactor zone with an
oxygenat e conversion catal yst at oxygenate conversion reaction
conditions effective to convert at |least a portion of the feed to an

oxygenat eTﬁQ&éﬁﬁirs%Eﬁ%ﬂno"tﬁ@ﬁ‘&&hoﬁ&{egé‘ﬂloﬁé‘d 15e) sendi ng sai d oxygenate

conversi on product stTeamto sai | um wherein said second
process streamwas hésn@afldcfommmaﬂleht@dﬂﬁversgﬁmﬂpd@dummm reamto

produce a washgd ol gfing, st LEAMA-QoRE E%Edsio%fc HI#.&&H&& ogg&%iw%ﬁg{;}%o@e

wast e stream conprising oxygenates and
1, wherein said oxygéhardalysmuatséastionmoodtions efeetivam ired20s eptnat ed

into a§ |east one | !:(Qll%rflg!; ?Jai:tgr %ﬁgﬁt‘ﬂﬁém §%}r%;§‘ﬂ[%g%%ﬁetﬁ‘yl S 1' dnd 'Y!Ja%; €

stream conprising Ci+ o I ns. a|m or clair’m 2,
wherein said waste smozaget lsasseprtiorofdhesegentemn @nnstheqmlt:mvpusmdmetoamne

oxygenat e stream t O #fl 'Ec?f Pq‘? 2 TRl S'rf%é/ﬂ%%mﬁmﬁ%%{ e&if%%tﬁ{?ﬁ eEh%?&néi%wﬁg

4. The net hod of any one o sal d’ secon
st ream 25conpri ses f@mtd&@%@omm Sdrasedvan ptocesS stidae qveiptisiog méthamj/axmlne

of claims 1 to 4, V\ﬁzﬁﬂr%aﬂofce te?tcgﬁgfpc%ﬁ}garégtraanlggﬁ%togess GlDye

met hanol from sai d ream an - Fat i o of
wat er 14 o et haeol vwemﬂmgagentldnmlmfsajﬂs,ﬁamd;ﬁoc'ﬁlmstm:mhmjwuhcammnpne of

claims 1 to 5 V\her gdn%chl%i feg@‘gotlﬂé)%smggt 1&8'[ %f??én cﬁ"tl%ofrrgtlpgocess 5 I%BII} 1n an

oxygenat e conv rsion ct streamh east
one of an olefin cr@aﬁgﬁnﬁgp qoeErtidromacrgdoze Wnétmdxegﬂnstemeﬁmtstoomatalys«'t afhe

met hod of claim 6, grﬁ'terl:om;éré%n 1%90&59@0 dﬁ%ﬁé l%f%@tl\%ft (gnveﬁ atﬁ afsf’:1 2 por&mhn of

portion of the oxygendate conversion ream
met hod addi ti onal | ythe degta @Estymnaﬂegars@rswmtqdabtlsyempad at| ng the light

olefins fromtfe heayinplgh LiZedlc LRGrOAYHEHR e QW GESLRR ALY EL rein

stream
said second process stream washes said oxygenate conversion product stream to

produce a washed olefins stream to be sent for further reaction and a waste stream
comprising oxygenates and water.

2. The method of claim 1, wherein said oxygenate conversion product stream is

20 separated into at least one light olefin product stream and a recirculate stream comprising Cs+
olefins.

3. The method of claim 1 or claim 2, 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 any one of claims 1 to 3, wherein said second process stream

25  comprises from 30-50 wt-% methanol.

5. The method of any one of claims 1 to 4, wherein a water stream is introduced to
remove methanol from said heavy olefin stream and to adjust the ratio of water to methanol within
said wash column.

6. The method of any one of claims 1 to 5, wherein the reaction of at least a portion

30 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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58. The met hod of claim7, 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 C, and C3 ol efins. 9. The
met hod of claim8, wherein the light olefins of the oxygenate

conver si on product BlehRamieoark §th€reﬁ1'~iﬁi@¥ﬂotth/e efctibn of0h RhitA$oR0M of AE
heavy ol efins of the oxygenate conversjion O product stream conprise

a quant i tVERAEAFEPR RLOIAH drRRERErholetns. %@&@Pwdﬁmﬂy qoggtes af least
portion Gartlal spunGenas gfh@elaﬁ@srfsdr@ﬂ}em&@gim:erfmsscgfftﬁ@«my?@naﬂéwomeﬁfdn@ﬁoduct
conprises contacting at least a portion of the C4 olefins with at

| east a pYFiTon of the C, olefins in a netathesis reaction section at

ef fectsi ve condi.ti ormheh@iRE Q8IS B wiBlealtheshSioRbf I ettt fgﬁma bf é Bﬂ/g%‘{e
ol ef i ns. 10, The net hod of any one of claiins 9, wherein

the cont é@?‘i"?ﬁﬁjowoc%uﬁb“fﬁ%{‘ Ry plefissopiRtisss Siapkng ¥depsitaorion et th geparated

met hanol HeeRMSESk foofr@@@&élied%&ﬂﬁeﬁﬂu&ﬁl c&nﬁ@sﬁrﬁl(%%hd anglefdls. reaction
conditions effective to produce a nethanol conversion reactor zone

ef fl uent conmpr si ngPaPHFECAPE claifhis hgisin tbS‘alﬂé’é‘F olgfing of Hie oxesepYE PRYVEFioRL

| east a pREdubQRed cdnliRisValhif 2, biRgnd Y th%rll@zlW%%ﬁ?éﬁh@&yﬁ&@ﬁ%tcgﬁversaon
zone effluent to forma first process stream conprising_ dinet

et herl VandPrefdvgh Hgpmacoaise @ aPapbb e Ce olshiesind ghergindhersrrtion i tepsy aipﬁman of

single r Qﬁ&éﬁy@&at@'cbﬁbe%i@tﬁrédu%sh@é?n K&womﬁ&%mﬁn&yé&&mmﬂt 1&&%%&109%
i ght olefins, said yst em conprising: a methanol conversion reactor

zone for Bt ke with af lrast mBTBIT oidh Ca Mg I aeiaihesisdeartiphsegtiongt affspaye

and at reasdiliel addict b eR&nREl @f@lﬁéﬂ\f@mﬁ&sﬁfg@%féﬁnﬁ net hanol conversion
reactor zone effluent conprising dineth ¥t ether and water; a first

separator ef f&éti veThFSmQ’@Bﬁfﬁ’tyém%l?f qlaims{ o). pdpreinghe emtaeting afdearetiapeim

t he met hapehiningd FecaQBNKEH ﬁie@x{btlfaﬁ@l%t)ﬁ)\fer%ﬁ@acﬁ)fr e alc@ialyQramu & Edckist
process str an1c§npr|3|ng di met h et her. and havi ng_a reduced wat er

cont ent itiong SHRRHYE (9PEes? @F%&M%ﬁﬁﬂl EPHE 798¢ ?f&ﬁw COFRTISHE FIYvA

hi gher V\/aﬂ%f ariGPH® Bhd tha repRSYTEGECattihsSARHIA dP At 1O tRd tetBfnoP@ntersion
second Process st Efglgm t Sh col um; an oxy enat €. conversion

reactor ZBWETFYFC ’Eté‘&?qﬂﬁé‘ léStPE%EFSé‘é"f?ﬁ‘r‘i"Wﬁaf‘%{fhW%’é{w % B0t P ariugRd
the fir stwaprosess o&hfs@:@ﬁﬂuﬁi’bﬁf@hﬂ}(hm@%'ﬂ@&tldﬂ\ﬁhl AilexngeRat e conversi on
with 3 catalyih and at reacti ions effective to convert at

| eastla porti Fﬁ%mfggﬂoﬁﬁ“ﬁ g BHAPE ST Erigigpr oduct
st ream conpr i smi@hahblghﬁveedl@ﬂ‘reﬁ&ram WM ctdleef rhdliganoledddtainingFe ks ik

colum wherein a stream conprising sai eavy ol efins and qgxygenates

o cont acted wi ¢ h bR GRS es S P BRRr D it BeG s AR omerson
olefin strean1andnam5maﬁéeﬁﬁ&ﬁeampﬁmﬁpﬁm&hﬂ@&ﬁ%aﬂenﬁﬁeS and water.

12. The syste tlonaII eco

separ ator of | SCTT IR S A Aot R el D e TR g e] ns

from2she heavy ol e&nveﬁloa&eabdaezmygmem@foe@la\f@srt $ioREks PEQSUGIpSifedHethyl

ether and having a reduced water content and a second process siream 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 Ieast a
30 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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13. The systemof claim 11 or claim 12, wherein the heavy ol efins
conversi on zone 10conprises an olefin cracking reactor section to
crack at least a portion of the separated heavy olefins to forma
cracked ol efin effluent conprising C7 and C3 ol efins. 14. The
system of claim 13, wherein the |light olefins of the oxygenate
converst on pr oduc!y St iih GATRIASnrAHASI ALY sl ComBhRl1G: A0 LI
heavy ol efins of the oxygendte conversion product strea onprise a
quantity of C4 ol efeeyisolefing aer ei n t he heavy ol efins conversion zone
15conpri ses a i J i.on i tion
of the Ci ol of | Re ey ap RALRER! oty S0 0B A TS, D b B%tec

ol efins to produceoatagied withessd sscaslfpragesststresonto prasinery 1@3vyoilefin strsam and a

5 waste stream comprising oxygenates and water.

12, The system of claim 11, additionally comprising a second separator effective to at
least partially separate the light olefins from the heavy olefins of the oxygenate conversion product
stream.

13. The system of claim 11 or claim 12, wherein the heavy olefins conversion zone

10 comprises an olefin cracking reactor section to crack at least a portion of the separated heavy
olefins to form a cracked olefin effluent comprising C, and C; olefins.

14, The system of claim 13, wherein the light olefins of the oxygenate conversion
product stream comprise a quantity of C, olefins and the heavy olefins of the oxygenate conversion
product stream comprise a quantity of C4 olefins and wherein the heavy olefins conversion zone

15 comprises a metathesis reaction section wherein at least a portion of the C; olefins metathesize with

at least a portion of the C; olefins to produce a metathesis effluent comprising Cs olefins.
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