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the solid adsorbent has a cumulative oligomer selectivity of not greater than
3 wt %, more preferably a cumulative oligomer selectivity of not greater than
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[0008] The contacting of the olefin stream with the solid adsorbent results
in the removal of a majority of the oxygenate from the olefin stream. The
oxygenate removed from the olefin stream is preferably dimethyl ether or

acetaldehyde, and more preferably the oxygenate is dimethyl ether.
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[0013] The solid adsorbent can be kept in continuous use by regenerating
following contacting with the provided olefin stream. At least one olefin in the
olefin stream that has been contacted to remove oxygenate can be polymerized to
form a polyolefin.

[0014] In another embodiment of the invention, there is provided a process
for removing dimethyl ether from an olefin composition made from an oxygenate.
In one aspect, the process comprises contacting an oxygenate with a molecular

sieve catalyst to form an olefin composition, wherein the olefin composition



In one aspect, the process conprises contacting an

oxygenate with a nol ecul ar sieve catalyst to form an
wWobk@siomogbnposi tion, wherein the olefin PCT/US2004/015757

conposi tioncontains dinmethyl ether. At |east a portion

of the olefin conposition containing t he di nmet hyl

ethe |s .CO e h the soli rbent of . this

IROBHSGHTREYT e s debet A 8p sty B QlF o6y P OORpining

etihe rdufnét‘h biter B Quhtdadd aligf e 38K aMorbdht AFOthe invention to
aspect, the olefin conposition formed in the process

| gemgre pideashr poioned tltecﬂlmeﬁwbethmﬁpm|t1eq‘promdn@obﬁnts§eam In

or P BReE LI nERTRRRRO YR Rl ok eGPy e P Brocessed

i g @élhbwnoﬂ—éﬂeﬂﬂbomp@idﬂw fr&8 ARE blefih RemPb&fibmprior to contacting
conp05| tion fornmed 1 n the process is dewatered and

s ﬁh? plefinomposifian it the S@ll@faﬂwrhqnﬁ ehthis inyieatiom e pyettangther
L BE§ 5 RS oA A s S BAOH o
i rieasntwcm nlefinstraams, ané 9ae fod ther alafiv sthgpndi inebinytted i the solid

r%]gn gn ol ef.in st ream t hat contains dinmethyl ether and
@hent of g VeRtiAthy | ene, propyl ene, butylene, or a

cqobisjati on AIQ@E)_ RR{dedBRBRHReNER & a ﬁﬁb&@tfoﬁenkt&ﬁlg dimethyl
olefin stream The olefin streamis preferably
ccﬂﬁh@cﬂ@n ami olafia smarecthataﬁorstmw dimethyleethercand at &astt SGwt %

et he fromthe ovi,de
RIS og e Sl or 8BTS R ol Sl of
adee® bmﬁnomséﬁpaEhé YoléHn éﬁeahﬁ@eﬁpre@erﬁblymco%a@téﬁ v’;li’ﬂh a molecular
ol i goner accurrul tion of not greater

DETAF [t perpevscat leest emorion-it uhm\dgmthmtherném\ihn growded olefin
. sﬁ%&ﬁleh%trH&Ecdgéroﬁé\%rhag aeélhl%‘;h? @ﬁ%&sgﬁ)]t%h c-ggﬁétg of at least
i nventi on provides a rfenmpv endt e

cdht anrPhani @, oli‘gomeexmtmiuﬁmil crf&bhgﬂeatet than Sovt %.

p?@@é J‘bﬁ EES@E&EP ﬁ&rﬁMtggggal t he

-y T o

cqntai ni ng %nﬂ?%&elﬂﬁﬁ&hvltﬂiﬁé} Fr&AOM I NEARSHBLRT 1 T Y
i.e., greater than 50% of the oxygenate present in

t HBOXS{]ef i n stihise anventio0 1 providest i prooesse nfor ore,moa'n@aqudgenate

N T S AT

char ggicelll el foceds &brﬂ;khségy;ﬁ@ﬂah@ a6l SEm is@Parf apAfdihie an
and I ow cumul ative oligonmer selectivity. That is, the

s GFYEENREEs ShPeFMaVEIE ¢ HBABIY (Ley reptadban (0%) of the oxygenate
#jn%g%hlt@é olBFPLM.Pf Oxygenate fromthe ol efin
ream and I's essentially inert in that it has |ow or
nd0@XAi vi t y In nhzoinwentionyga gbkd i adsorbentt iseusddefornretovégmthe

toox%ena{e from the olefin stream. The particular solid adsorbent has the

characteristics of high oxygenate adsorption capacity and low cumulative
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that it has low or no activity in converting olefins in the olefin stream to other
products such as olefin dimers, oligomers or polymers (collectively referred to as
oligomers). The end result in using the solid adsorbent of this invention is that the

adsorbent can remove oxygenates such as dimethyl ether or acetaldehyde,
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[0021] In another embodiment of this invention, the cumulative oligomer
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5wt %. Preferably, the oligomer accumultion of the solid adsorbent of this
invention is not greater than about 3 wt %, more preferably, not greater than about

2 wt %, and most preferably not greater than about 1 wt%. The cumulative
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[0025] In one embodiment of the invention, the solid adsorbent is a
molecular sieve. Molecular sieve materials all have 3-dimensional, four-
connected framework structure of, corner-sharing TO4 tetrahedra, where T is any
tetrahedrally coordinated cation. These molecular sieves are typically described
in terms of the size of the ring that defines a pore, where the size is based on the
number of T atoms in the ring. Other framework-type characteristics include the
arrangement of rings that form a cage, and when present, the dimension of

channels, and the spaces between the cages. See van Bekkum, et al., Infroduction
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MeANG), PEIFARG typach fEhMAES D NoRs hﬂcﬂ'ﬂde'tﬂrﬁjaﬁfé@ rﬂ@n@a%ﬂ@fmdraﬁnte

preferred nol ecul ar sieves include zedlite X, zeolit

Y, betap VI, iy pnd zahstiutzdnlyminpghasphatey spgh a7 SAZQ,AMgAPo
%\‘i err eéiﬁl\ﬁn% Sésﬁd{oglﬁ%lﬁ§%%)e€{d1ﬂj%grofz§}e Vrgferr]ed tni;]ogecular sieves

| rmﬁndle pivlits Xz eadlité &, XT3, momue Z‘SM{SQm/I 1hj ZoWe14, ZSM-
dbl}}e}%’” he npl ecul ar__si ev is used as the
FEAR SRS ) i fstntt o 7. I one preferred
i %kfoﬂﬁﬁéﬁ'ﬂ AR nTRlALY El@{fe ﬁ‘@(?ri:i@ Z@&ﬁ@%&%ﬁbﬁ% Y.
adsorption capacity of e m) ecul ar “sei ve. y
cdAOZt i onaIInloon@xrddmdngmt the molecular sieve that is used as the solid

removing agent of this invention is an ion-exchanged molecular sieve, which
enhances the adsorption capacity of the molecular seive. Any conventional ion-
exchange method can be used. Examples of such methods are found in Breck,
Zeolite and Molecular Sieves, pages 529-592, John Wiley & Sons, New York
(1974), and Wojciechowski and Corma, Catalytic Cracking, pages 68-70, Marcel
Dekket, Inc., New York (1968), the descriptions of each being incorporated herein
by reference. Preferred ion-exchanged molecular sieves include molecular sieves

containing at least one ion from Groups 2, 4, 6, 12, 13, 14, and 15 from the



nmet hod can be used. Exanples of such nethods are found
in Breck, Zeolite and Ml ecul ar Sieves, pages 529-592,
wd olsonMivbey & Sons, New York (1974), and Wj ci BChuszk#/015757
and Corma, Catalytic Cracking, pages 68-70, Marcel
Dekker, Inc., New York (1968), the descriptions of

e n r at ed hereln by .reference.. Preferred
g ol 1 Hletente: Do RSTIRLY hEaRmecigh ffom Groups 2

Si SMe2. Faft §Ec@[&zﬁt§:"hﬂﬁr@éﬁ? ps 2, 4,
o, \fg@ ,C?hﬂyg%edﬁffg&?%orﬁthe%rlodl é%bﬁféll of the

EI [@ﬁ%?]t s ndneanpthef emdbtlineat of desinveorteon, dire solahadsotheptis a

B REL Pl SFboSt The hobl Refte bl SR oRoul orfehine

I nrenédnibinationeth&@bf. APREFHINENE nictal df BRY MktaD¥kide is at least one
adsor bent. The netal oxi de adsorbent can be anorphous,

crijpetehganiaigedgn the Gevnm hab foh3 %ﬂéé’femepﬁeﬁéh%modw Rable of
t
cone Eidtherh EREhSb 81 b5 haR}nd G8 nalRGHE Aloiup, sugptium,

t I'tEariBer iyttding, I@inldnmqflamthmﬁh ditemitus, ziﬁ)’mﬂmh,ehafﬁfkl)mﬁ whdininum,
lS|nIu nesj um cal ¢ci um. stront.i arium .
e i AR, PR PogeERTIi, HR PO cagh + AR g Aoonium,
haffth it AldUTEdARBre ?lggéﬁédrﬂleta@ A b ubadd Y sﬁ'c{:ﬁ Bélﬁ% more

germani um tin and . Titanium zirconium alumn
arpdefsired.c diheametah pxide radeetbengt ussleé in whis Hnedndion ris relsangteferably

il bei fer
2 oA, B2 g R i Fr By E ool pagy cfiay appryentonal
l 'Tﬁfpe@ﬁaﬁcﬁﬂmbtho& RRABE BsddX EXAAPIR oR e 1REthOHs é‘r@lffé\ﬁidhﬁ -Gates,
conventional inpr egnatl on net hod can be use

te Wremdtitn neeendds-34P e JahouMblayn&cions N@at‘é:ryt(ﬂe%)
I
?1%8%?%& épg%ggfcé% ﬁ}]ﬁ:@él%&?dﬁg E]lg @de fé‘ﬂ/ ofgid é; géllit%%ﬁg Ga¥%é(st one

nﬁbmlfrmi@teapsr:(znuaimlmg 13 14, easi lﬁirﬁaomahe flLeﬁﬁdi@r'ge;.bm@ of the
2,4, 6, 12 and 15fromthe Periodi ¢ Ta
t HECRPR Rt Prﬁﬁﬁréﬁb e icasiadlcyiont ramR 4&PuRme and 2 ri%emwulaﬂy

G RURE ARl thohete AnR atddqﬂé%géli{mpr eferred ions include
zinc and nagnesi um scription of Aefin Stream

[ dO30] The dlaestiiption ofddafif Stygamahi ch t he oxygenate |s

Gy cormstt Bhatm i s oR el 18 Sl A%braing

i el thideinvérBioneean BrovidedClidm GarSf cARERIAY BbskE € MBh Wlefin
catal ytic reaction of oxygenates to form ol efins.

[ ob3as Tiusle; fwenemple Pocigag of peralpuny stiearas peiajlylinreaction
Y a §¥0q551@t 8 ﬁ:n%m am nants fromolefin streans
et el :

ygenate to ol efins processes, hi
[0031] This invention is particularly beneficial in removing oxygenate

contaminants from olefin streams made in oxygenate to olefins processes. In
these streams, oxygenate contaminants such as dimethyl ether or acetaldehyde can
be present in relatively high concentrations, and the presence of such oxygenates
can cause problems in further processing the olefins (particularly ethylene and/or
propylene) from these streams. For example, these contaminants can poison many
conventional polyethylene and polypropylene forming catalysts.

[0032] In one embodiment of the invention, the olefin stream from which

the oxygenate is to be removed comprises not greater than about 1,000 wppm



these streans, oxygenate contam nants such as di nethyl

et her or acetal dehyde can be present in relatively
whe@k/oewstent rati ons, and the presence of suchPCT/US2004/015757

oxygenat es can cause problens in further processing

the olefins (particularly ethylene and/ or propyl ene)

fron1tq§se streans. For theéﬁgcontaninants

R G A R R S e R L S

p rEREMDY he ?‘eﬁt@f Hal Gb6@t AOSPpin d[rf?&ﬁﬁ] cthé}; M€ most preferably
odi ment of the invention, the ol efin streamfrom

vmlilQi teredhe thay gbeuit ) Wepra oXygenaterdasad Qmmtah we@hh of the olefin

o OREMEEE SR T RENR Srorhuf Slsher e some

NohegueBdlee imbidnma oy preOdhio i (ﬂieﬁahﬁbdlm@hth ehe pﬂﬂz@ﬁed olefin
nost preferably not gr eater than about 10 wpp

ox%’»élﬁawél coHaia it depst abaitt Ak gpin Qfyeenase; angs mnaletheéaahleast
f ol

OB Sy L RNONBLE o i ITRAE LB Lk

entbe dkygentte ig dimefiryd eihdeor aweidehydsd, mﬂpmférhblgz dnhahyi alter

I about 0.1 m oxygenate: and j.n another, at )

| BBa1an0ut. TappliehsyBeitear ofias Beuion Japicfesyrn gontains
t han@bRf iplolidrRaButyi¥e! 8f abdombihdiRnOm¥Ien atI‘f‘esirﬁbly, the olefin
di met hyl "ether or acetal dehyde, nore preferably

di &ﬁ!@@lﬁypmé@lh%rat {e@fﬁsgqouhlS(h\mb%heﬂly@nb,omqwlmeofout}ﬂ@e or a

:o:“c/)p %aglg)h t%erg ﬁ‘? i)ﬁgeldno& {ogzﬁ %eﬂ%lﬁntg%ii% qle, t%ﬁ‘e%ﬁ&gl%e Preferably, the

Desléfirabttaam &d’iﬁalﬂé fbmnabdut S FOR 2&!)'0[16991% t’/@éﬁh&deﬁ@ Qtbpylene,
50 wt, % et hyl ene, .propyl ene, butééaene

c JHHbyIARE: PBA cpPbaen thsseakgmers w1 bl}o\é’PghilbO@f 5% @ % to about
b |
SV ORI, B FAR S o HBpR A RBE M mos

prprg&f%l}efroﬂnwﬂoyhte@ﬁawt %rtoatboutlﬁﬁl wiieol eﬂiiylértee pePllensbueylene, or
pr ef er.abl

% 99 wt %
etah"gﬂneh’l‘eat%ﬁli fgﬁaese}i BALR ‘Wégﬁtg’rfahaeo‘?tjt@% S on
t heoeqf ; anqn zﬁi@ﬁfer REBH&maARE Vint ro‘l’éﬁnaﬁpééhl B6hi¥ths BolCethylene

about 95 wt % et hyl ene, propyl ene, butylene, or a
cmmdu prapylore. t Hagsérobly, Wz eltfionstteatma bonteing leztst tabeut 50 wt %

o1 Sih SRR Bt B P b TR SR sy By, te

Degtfiraktgamt fimtghefidin samearmmr% afonshait deasts amméne and
50 wt % et hyl ene and P yl ene, based on total weig
T

o TPTOINASRSF BH1R DERFBR EPRoToRh ) Wi % e 2brut Qs Yor @hpiene and
f 0
aﬁ{]ﬂl& haR: aﬁ&) %&E@P&f@é& Mo %b%u?@@ Uk /9 % \%%lé %@Mf%ﬁylene

ropyl ene; re pr &f erab rom about
abmdtprcﬁ@rlam Based by tetalevagid o;ﬁl:mmléﬁanﬂreaﬁnd m)st

ablyfrom out . 6 % to about 95 wt
[ﬁ@f{lne and™ ﬁ%ﬁff@odqﬁlggfe&woﬂe F%?WP’&H{HS S gpth prgpylenc
0|a%ﬁ' Eht?l%ﬁ&anbesuably, the olefin stream contains at least about 50 wt %

propylene and butylene, based on total weight of the olefin stream. Preferably, the
olefin stream contains from about 50 wt % to about 99 wt % propylene and
butylene; more preferably from about 55 wt % to about 99 wt % propylene and
butylene; and most preferably from about 60 wt % to about 95 wt % propylene

and butylene, based on total weight of the olefin stream.



[0035] Li another enbodi nent, the olefin stream

contains both propyl ene and butyl ene. Desirably, the
wWo@b@biomogt r eam cont ai ns at | east about 50 wt 9%RCT/US2004/015757

propyl ene and butyl ene, based on total weight of the

oI efin stream Preferably, the olefin stream contai ns

o PBne: e AEP e a4t ot B SReeh st provided

99cdmprf4ep BORYsteMDdURBO vRYL Vet die, earédrmﬂotﬂre&gmaaf the olefin
fromabout 60 wt % to about 95 w % propyl ene and

buitiprain brefosahdy the pravided alefinypircast comprisss et |1¢ast about 75 wt %
e

AL IR T RO o SRR o wf B BLEAL gl B

eththhéaasﬁﬂs@m otal weight of the olefin st ream

Preferably, the provided, olefin stream corr?rl ses at

I e0371apout Isanpthey, copbadiracnd, thenelefiprsireamethat appyovided also
Y o)
PP 1 o YA PRy G e B R el Bl Yrctn
oI serfeam Skrefeaably, rthct prcsqclulmleﬁie skraahs oompnm:s iat émstasbolue &S twt %
b t50vvt% dontot ht of .the
o1 EPPYIE: At PP E RS 37 PP bR daseh of il St the
C QTP §RemAt | east about 75 wt % propyl ene, and nore

preferably 90 wt % propyl ene, based on total weight of
t HO038lef i n stheadefin ft@@BBf}ptrDhellsmceltams etd%anlxipm conednirption

co {i I ow conce .at i n

ool SR, DGRl fitle B RABPORISH PRSP Flefyop pover
a donventration 6L ethargd them ppass. hm&riﬂlﬁﬂhé)bﬁﬁﬁ@&eam comprises not
Preferably, the olefin stream corrprl ses not glreat er

t FERRIERBER aboukd Wh Gt aibane, MerT Rrofeltly nabespaies thagrabaied wt %
t N @D mast ‘éi%‘g%é%a% ﬁ&e%reﬁgidthﬁ?%%lﬁ ek £5,38] 1éﬂmteaP£sed on total

greater than % et hane ased on
vvewgghtocﬁfthetddeﬁmbteéairm st ream [0039] It is desi rabl e

coRRI T ot oh B aRanEa B PeRanTiran fentinef friativly Tow

StdoReeneabPhi ﬁr%ﬁaﬂbml)rgfe%lﬁ khel $180 SRQAM conMsetot greater than
propane, nore preferably not greater than about w %

prabeuing,; WA Drepase, potst prefisibly mot g@a@a}tlmnhahmah 4 alo¥ht prépane,
oSl BRSO Re By b RoaiL R e Rhnis hdel s pighycient

ol #tthaolsfifi sagancontain a rel atively | ow concentration
of butane. Preferably, the olefin stream conprises not

gri88Y; t hadt dbclte gesinably Hiat dhe pravided prlefe siBry ewtain a
9reRkGAy iAo tich Woubbhe. Preferably, the olefin stream comprises not

greater than about 5 wt % butane, more preferably not greater than about 4 wt %

butane, and most preferably not greater than about 3 wt % butane, based on total
weight of the olefin stream.

[0041] It is desirable in this invention that the provided olefin stream
contain not greater than about 1,000 wppm water, based on total weight of the
olefin stream. Preferably the olefin stream contains not greater than about
500 wppm water, more preferably not greater than 100 wppm water, and most
preferably not greater than about 10 wppm water, based on total weight of the

olefin stream.
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but ane, and nost preferably not greater than about 3

wt % but ane, based on total weight of the olefin
wa@eesamo9f 0041] It is desirable in this inventPONUSva4/015757

the provided ol efin streamcontain not greater than

about 1, 000wppm wat er, based on total weight of the

ol efin stre Preferahly.th efin.streamcontains .

nolP04leat er ParoGHo e et BT HERE Jhat & apyided

NodongrRad Kot drEAst thAD BHP B WBL €+ heBfdchBShs, BaslieaBlay weight

not greater than about 10 wppm wafer, based on total

wedighe olsfintstream) dfcicerditg todhis LOGamipn,| Gs+amdlrdrarbons refers to any

e ' , olefin stre t .S.PLOVI de

OB cohlifil B of Tt fE8T, erelElR O fed orefin sream

hyehgeedadtsgredasten @bout @ wd %ovei+ghfdrodarbdis, sldeibie preferably

stream According to tohi s i nvention, C5+ hydrocarbons

r 8 rEeatey RAY ahgdr bwhrh bnt dyHtosAORY basest opdpial weight of the

Cayb®NSreafy €f erably the provided ol efin stream

conprises not greater than about 2 w % C5+

hyl@PéHar bonsThisnovemioe ip rpafteuidolyy bereficpl éatremotingnoxygenate

about 1wt  %.C5+ rqgcar bons, based on total . weight of

© ey SoRL QIR AR FRRIosIh REESNS 0| Qefins prdcessé. In

Paglylibicito dehlobsssa, ah BxyLMRN 18 BoRsYBE RAthan olefin forming

contam nants fromolefin streans nade in oxygenate to

ol @atalys tplopaaspdefin ¢pmpegijigawasiecand ol ef i ns processes,

a genat & i ith a lefin formn .
BRI o Sl pFAREF hABadlol BE 65 Bt 8f eifhventon, e
[ Ofdedddnakenfeadgroelf esrtsids enb ofl ven bxpfenbies, R6RCPSEifiedlly be or

i nvention, the oxygenate_ feedstock contains one_ or
noPReERSHBG 5?@89“4?8%)69%8@8% ptlepstyonepxyeer aipgr eIn a preferred

or . b ast . _
LRSS AN ERRL 1006 RUAER s on o
i rmengtalawhol($)h preforgljeradipbaticnaledhel(t petiatedh alighatin endiety of the

nmore.al cahol {s), preferably aliphati | cohol (s) ere
RSBl S ko, B G o oBratapDy sl f b barbogatoms,
2Chn@ RO PrelrQBTS frold €184 8RbYn A68M Ihk Q108 A5IRINALQRBck in
and nost preferably from1l to 4 carbon atons. The

al the hesicessualethg lineentipe dadedsclowien stréightpansicreschefl dhia aliphatic

Y ERb L S RE o Rle PnL Ri PF ymates

Ndnelhdgrinsthagole xthandle 8-ebpaaxy ¢epadpstol, Adid e Hye than timethyl
et hanol , n-prqgpanol, isopropanol, neth et hyl et her,

- |
di %@Fﬂhﬂieﬂ@(lﬁ@ﬂ}%didé‘tsﬁylfopﬁ rdher, fpﬂﬂgé?%’é&yldi@?ﬁ@r jcarbonate,
f ofigeindehase, dEaRt Byl Ga4 Bﬂﬂ@ﬁr@% tﬂ%rﬁgit hyl, KR! aRE: preferred

acetic’acid, and m xtures ereo he nost
preaftedmeeht, the feedstock is selected from one or more of methanol, ethanol,

dimethyl ether, diethyl ether or a combination thereof, more preferably methanol
and dimethyl ether, and most preferably methanol.

[0045] The feedstock, in one embodiment, contains one or more diluent(s),
typically used to reduce the concentration of the feedstock, and are generally non-
reactive to the feedstock or olefin forming catalyst composition. Non-limiting
examples of diluents include helium, argon, nitrogen, carbon monoxide, carbon
dioxide, water, essentially non-reactive paraffins (especially alkanes such as

methane, ethane, and propane), essentially non-reactive aromatic compounds, and
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enbodi nent, the feedstock is selected fromone or nore

of methanol, ethanol, dinethyl ether, diethyl ether or
wa@ 2@siiipat i on thereof, nore preferably nmet haneCT/aszbo4/015757

di met hyl ether, and nost preferably nethanol. [0045]

The feedst ock, in one enbodi nent, contains one or nore

dilu YRI caI I ed to reduce the ncentrat.ion

of ™ 4@%&9& b e&éﬁ’@?latﬁ 4P Wi L iikpEe, ifth Water
f%ﬁ%@&lﬁﬁféﬂ’édf orm ng catal yst conposition.

Non-11'm ti ng ‘exanpl es of diluents include helium

arl§646] ni t r oBfendilusat sosithep ﬁdﬁﬁdorérectiﬁrt@@rfe@ﬂsmckdmtering into a
1 SRR b AT SRS B G e

esc@ifokitibhy In6he E@BEdinést, eidunt of iliRaY ﬁdﬁw feedstock is in the
andm xtures thereof. The nost preferred diluents are

waerge ah&on ﬁb%@elnto ghauh Semele nsajent bpsedt o meaﬁora} number of
Pfrﬁ&% B?gé  fe Qs %medlﬂiehy ?P&feﬂaﬁl efrérgeaﬁooﬁ'td geg 88 AE beent,

ering rnto a reactor or a
dl metetﬂrglferabl}oframrmm Hio atmrut éd,dﬁdst\préfﬁrably ﬁtblﬁfabﬁut 5 to about

form cat al ysi conpasi ti one e d| nment
ANt SR FTEREHSR o hryg@&gltbsw are afge wearfaﬁ&@)clsf either
framcapat 1rfhur69t13§"b8ﬂt 11%%1&501)1%1'19@ gst 2 e@tr&ﬁadcgsg see for

total nhunber of nmol es of the and dil
pr@tﬁ@pbbUyS metaNImA',G?ﬂ 343, 8dditionh of pemgativs) oxrmmetures thereof

P EHERBL s BB Riiens op R am s R afigfh e 4 o

hyrﬁdﬁl@%@fb‘@ﬁ%ﬁor@d or aagets tierédff eedst ock eit her dl rectly

or indirectly, and_ include ol efin(s), paraffn(s),
arl8Hli c(s) Tpoue cmbpdismenhheolefisformingeatalye is a molecular sieve
4

g B SO B, e S

hysikves &rcbme&ehhl\tlan evell asmonaedlite atobainlaatsieNss, and are of the large,
m'x res ther 004% 15 one enbodi nent, the olefin
§§Pfei & mis

W§ Pairag Qe & esc%g)gpee mgfecular sieves
cqaawlé IoRGoARerANY aﬁr@@geﬁa@e N 2@l Bl & ﬁﬁ&&ﬂn&e B CRall pore

nmol ecul ar sieves include zeolite as we
nanelzedis sievasp AFILAET, APEYeSTN,aATTaAEVoAW We BIK; @MS CHA,

et T8Fe 1y BB EaL 600,008 0¥ or08, EFRGRIGR, Phu, e

OXRMENREG,t PHEN 2aH efub&titeeAo RS k&t AR #RBiuln BeFemolecular
nol ecul ar_si eves, AEl, AFT, APC, ATN ATT, ATV, AWN

BIgieveGASFOCHAEL ORUO,DREU, ORRR, ML, &I, NEOW, MET, TRV, and
EQbeidnlien rfé%\é Hefldr, & :f&%'fﬂg ore R ARSI RS, and
substituted forms thereof. Other molecular sieves capable of converting an
oxygenate to an olefin compound include ANA, BEA, CFI, CLO, DON, GIS,
LTL, MER, MOR, MWW and SOD. Non-limiting examples of the preferred
molecular sieves capable of converting an oxygenate to an olefin compound,
include AEL, AFY, BEA, CHA, EDI, FAU, FER, GIS, LTA, LTL, MER, MFI,
MOR, MTT, MWW, TAM and TON. In one preferred embodiment, the molecular

sieve capable of converting an oxygenate to an olefin compound has an AEI

" topology or a CHA topology, or a combination thereof, most preferably a CHA
topology.
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si eves, AFO AEL EUO HEU, FER MEL5 MFI5 MIW MIT, TON,

and substituted forns thereof; and the |large pore
wodsouar si eves, EMI5 FAU, and substituted fPCTES2004/015757

t hereof. Ot her nol ecul ar sieves capabl e of converting

an oxygenate to an ol efin conpound include ANA, BEA

CF 0 L, dS, LTL, M MOR, MWW and. SQOD.
Noljrqm mti r%ﬂﬁ%‘ﬂ:e%le iy PRI;S et BPrectnolgsiie gicyps capable of

Si : i Q. i
eyt n g S R L

G Seatermiramewark-tipaRbinMrefeneRembhdimentiic MaMcalad si¢@N.capable

hi f d enbod] t h I [ ;
e By B R Chl, Sy ERG et el e e 5 S or 12- ring
CosffaetRe didsrganarifin 4RPReq@Ye Gre th HEak P! BEN ab&it 3A& to 15
cg‘g‘m nati on thereof, nost preferably a CHA

t opo

By ot pesfermsensbasdimentyiigingrieeniar sieviey easbleeof converting

ec eyes, C e v n.. -
e
grmeleararf siananwbake By pidgs land anpavefaer e aideoldidTenn, abolie 5A,

nol ecul ar. sj eves capabl e, of converting an Qxygenatge tq
APrER R Phincbr oenaL R 10 oyt 38, mor prpfergpl¥ Pt rpewbont
0f4.5R,r&%fm@£gre?g}a‘?1§rqg&9I@.S&%%béﬁt%?zA.” the range of

.fromabout 3 n the nost preferred
ertBd#fllment , Mhleculpt sicvdsanrapaile o€ somaptily an okygenatedp tanngefin

te t | ef i d f I
SRR BOnsLpre: BasrEEaRREeHe BEEe Aty trp apgore
a%nﬁiﬂ-sﬁe\kﬁ{gaQBOﬁofe@faﬁécﬁﬁ WieS nhdidNprefedbly, S¥vo or more [SiO4],
preferably 1n the range of from 3A to about 5A nore

priéd@slagndjort (RSl 3pirahsduab guits, 48 Anosirprefasahly §5ddr BdOy] and
ngg%f écét’g%hteﬁra?btﬂ 4'"1%‘1%56 [sﬂ?/cég] a@@ﬁﬂf ae[nd]s églgsﬁ)%orous based

converting an oxygeha 0 an o

canglecuiat fievek end bhetalhavigirangrsiliesd laluimihumnadostosgiioreuncbased
preferably t or. nore corner-sharing [TO4] ... . . .

¢ auelsrlensigven PYsbecdieterifpd iedeis] i nunpgowy Pybbietiqusiiggluding
4 / ' " /
g LA, Pt St oknnedialy ik oy g gosh, o o
urfa)sU.STRetsat Nibl 4,440 7 la(SAPQ)uByropemh Retas pipplicatonEaAd0 159
no | eyes .gnd al ngai ni n ilic .
L AP STL G L0 AR RS B CRuP bcp e, L eMpaicor 200,
baeR. dassf iNpeds b5y det @ AP), NYSE MU tP W, | £81d £13S 4,683,217,

including for exanple, U.S. Patent No. 4,567, 029
( MeEBSAEEATHP)i BP0 1jh 97h and Ucp)Pattyt do. Fe38t 6NGnAPSO,

LR 0TH SR A SOOI 8 v
FevinLTi, orMn), WIS. PalenONo0.24)310,440 (AIPOy4), EP-A-0 158 350 (SENAPSO),
U.S. Patent No. 4,973,460 (LiAPSO), U.S. Patent No. 4,789,535 (LiAPO), U.S.
Patent No. 4,992,250 (GeAPSO), U.S. Patent No. 4,888,167 (GeAPO), U.S.
Patent No. 5,057,295 (BAPSO), U.S. Patent No. 4,738,837 (CrAPSO), U.S.
Patents Nos. 4,759,919, and 4,851,106 (CrAPO), U.S. Patents Nos. 4,758,419,
4,882,038, 5,434,326 and 5,478,787 (MgAPSO), U.S. Patent No. 4,554,143
(FeAPO), U.S. Patent No. 4,894,213 (AsAPSO), U.S. Patent No. 4,913,888
(AsAPO), U.S. Patents Nos. 4,686,092, 4,846,956 and 4,793,833 (MnAPSO),
U.S. Patents Nos. 5,345,011 and 6,156,931 (MnAPO), U.S. Patent No. 4,737,353
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U S. Patent No. 4,554,143 (FeAPO, U S. Patents No.

4,822,478, 4,683,217, 4,744,885 (FeAPSO, EP-A-O 158
wQZ®sam9. S. Patent No. 4,935,216 (ZnAPSO, EPP&F/Os2064/015757

489 (CoAPSO, EP-A-O 158 976 (ELAPO, where EL is Co,

Fe, My, Mh, Ti or Zn), U S. Patent No. 4,310, 440

4 RPNy L ARt N0y RO GR LIARO) T 3 olea w&'%’w 309,
U. HesFetamid Nggo éz@%ﬁm@)(@%@@@ﬁs N’o§ 4,5k e3t 4@91 236 and
4,888,167 (GeAPO), U.S. Patent No. 5,057,295 géBA

U. S0P ATIARYD), 4] 33288 Nor /458%)554U 4574469506

: PN RO BAT0. A SRS, Vi <

( h@iﬁ(ﬁ’é@)rk d)h(& urﬁﬁf@mi]) Ne .well, 4334, Sl?@teﬁiﬁ@&lﬁo)lﬁgwo% 4,686,093,
Pat ent 213 (AsAP
179500 zgsa% Lo L W hhoT S Baeh o884, 4956,164,

4, t

5, %%26 11 4and 7@5 %4 931" %T\/h%’@g?‘md yg%,'ggéeaﬁfg&ﬁ\g-h@ﬁ are herein
4, o8y iBog{dBetaPBDrefeldn@. Pat ent No. 4, 940,570 (BeAPO),

Tk rERenETR e R e
4 , 618%n 4:831 6Jh(f\|?1@1udeuth%se RRt@Med 1h|0EP4) §§§ 139481 é’;mcro orous
4,744, 970 ( CoAPSO), U.S. Patent No. 806 %

Emrﬁstzbllmstngtaﬂomkgsﬁs@ wWHEP@: QUILO- G)),ahmo Phtgnbéulﬁm @ﬁ04,898
7
b g 8 ity SRUPBEAN P e ffRiion s o

4 @T11948, fited IBebradid, 244 ,2900 , (kbekratéd %@r&ﬁﬁon%&&ﬁaliﬁﬁ PCT
5,241,093, 5,493, 066 and 5,675,050, all of which are

het& AL/pi40, pyblishad Rapianeher By 2 QQK@PQWOHE@@%}H@CH@ sieve),
|
iR B A ARBPERY Sl Bl U B RBORIASIS, diow
18York) Né¢wn Yorlo(J®O2)) svlmu’ry&re all henem fmﬁy alhdoqmlraisqb hmcefsrence ‘
A}@%l] UIO-G%%Q UsS P 4]#8 4898( ecuL h
and an' & K&PndT ‘E%Pr) a”@“éumPéf i Pphosphorous
AR@nta@xﬁh% QRotSalhabie Q.- ca%%l%léf g&ﬁfeﬁiﬂgegn Fo%?%éiﬁfey t4n olefin

2000 (integrated hydrocarbon co-cataly
01<7064>3>240d pwbbiudheom@eploeh@ehate @ddif()l haml@mmlar sieves

nd R.__Szosta 0
or e ltiRaResgiale ISATT Rbee MAF st Sﬁﬁ?a‘iowﬁ*‘erably
N&metXbFskbduilﬂ&E) ATRO ehd BAP@I holeetlet Ridved. | YI‘he most preferred
i ncor paorated by reference. [0051] The nore preferred

simPlegHar dp i SHDhIaAE CoRYepinss Pheramals dRwaj gfcompound are
o 0 U PRl BT DSBS (o
nangediments theviestahisdan alkali metal of Group IA of the Periodic Table of
" Elements, an alkaline earth metal of Group IIA of the Periodic Table of Elements,
a rare earth metal of Group IIIB, including the Lanthanides: lanthanum, cerium,
praseodymium, neodymium, samarium, europium, gadolinium, terbium,
dysprosium, holmium, erbium, thulium, ytterbium and lutetium; and scandium or
yttrium of the Periodic Table of Elements, a transition metal of Groups IVB, VB,
VIB, VIIB, VIIIB, and IB of the Periodic Table of Elements, or mixtures of any of
these metal species. In one preferred embodiment, the metal is selected from the

group consisting of Co, Cr, Cu, Fe, Ga, Ge, Mg, Mn, Ni, Sn, Ti, Zn and Zr, and
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sili coal um nophosphate (SAPO nol ecul ar sieves and
substituted, preferably netal substituted, ALPO and

WE2RQ0mwbECUl ar sieves. The nost preferred nol BCTIUS2004/015757
si eves capabl e of converting an oxygenate to an olefin
compound are SAPO nol ecul ar sieves, and netal

substi t ut ed APO nol ecul i eye In an enmbodi nen
¢ HAtER hereoTa fu aRRaeT DIRGTSS © %“Eﬁ% thege gpetalpioms discussed
Pearuwéiafe hadiR iffo b SIRRWRk afla%&@E‘}M%le%rmuggta%mfedra1

G oup I'LAof the Periodic Table of ement s
e aurtith swat a8l [MxfO,Grand pamBa nehdlagti dependieg bathehatinde state of the

e P &R0l [0 ST ke by Ay FIE0k MU A R ttuen

eI ids WNalenbé! btbldrof +2¢ +8 Ml usnoam@ thetrRt Enalge Gl fEaRedirAl Mnit is
or yttriumof the Periodi ¢ Table of Elenents, a

tr'%ﬂﬁ\gﬁ:qm%r&lnﬁéﬂal of Groups FVB,VB, VIB, VIIB, VIIIB,
of t r b

%055 of t @S{: B én?t%dﬁng;ﬁ,ci!hg g&élfﬁl%&erce gt;le rgg)égﬁ";e?t?ng an
e ndxygenme to arnhelefmtc@knpoandsedsedémﬂbéd @rmnhdm@ of thepUS Patents
consi sting of Co,
Ti MeBHpnge gb% lsg%ﬁeﬁfegiaég? FF@P%’GFI fo}’fﬁu%n‘& whydrous basis:
preferred enbodi nent, ogtoms di scussed
above are inserted |nto the f‘r mgvvork of a nol ecul ar
siehareinhRoueressntseatr zlmetj roab temiplatingu egengs pfefleadly, ammiganic

C efnR Seoroft € B! e s PP (KR PAChend m

WeR atvagie s !0 t%qb§¥dférulﬂ5}t0 0ass, aanaah@ﬂ Eféfé%ﬁlﬁtyﬁﬁd?ﬁ 0%60.3; x,
+3, +4, +5, or +6, the net char e of e tetrahedral

urdh @04 & repsespakie nple fection. offAJOB z]ld M awgalaqdﬁ@mxrﬁ@mwhere M
e oTRLGP UL At P heXCoEARARK SOl GPRYES i) 13 QXY OGRA! s,
O an ol efin conpou , scribed i’n"mdny of The

U. HlIBPaind nLsntharide' s:)bédhﬁ%}ﬁedlcl Table wfeBRnicald, hyeftdably M is
on an anhydr oys basij s;

%HQ/{? %Wﬂg%ggl ’ SFUIDLORSIEERg et Sh 5 Feddt GsnMe, Mn, Ni,
tegﬂolﬁtmgn@zﬁnhl mpn% B@d@'@htyfygg ggg&anﬂh&l LE aﬂd 09, and %, y

agent; mis the nunber o per
( Modizydrg prpatzr thad omedpzed taa0.08l ue from 0 to 1, preferabl y

0 .5, a nost preferably fromO taq 0. 3;. X, d .
2 85 oo i ARy iR i Rpeatep gty iy i a¥one % s

t edrEafeMhRl0 9abese.2NelseinVhé Sande B M 88! 80 8kl 210 in the

one of Goup IA, DA EB,IPB, IVB, VB, VIB VIIB VIIIB

arfangsanftiFeim 0 te 0¥, mate PRErRine isTlagh &. 16 o B reia fiom 0.01 to
pr of the group
otiapitotn Y EeSTEL Bk 8T AU G e TN s
Ti[ooZ4 and ZNon-hmuﬁxrg erfaslesraIft SAROI and)rLaR@r mblamladrsieves
equal, to 0.23 and X
capable of converting an Oxygenate to an olefin compound include one or a
combination of SAPO-5, SAPO-8, SAPO-11, SAPO-16, SAPO-17, SAPO-18,
SAPO-20, SAPO-31, SAPO-34, SAPO-35, SAPO-36, SAPO-37, SAPO-40,
SAPO-41, SAPO-42, SAPO-44 (U.S. Patent No. 6,162,415), SAPO-47, SAPO-56,
ALPO-5, ALPO-11, ALPO-18, ALPO-31, ALPO-34, ALPO-36, ALPO-37,

ALPO-46, and metal containing molecular sieves thereof. The more preferred

molecular sieves capable of converting an oxygenate to an olefin compound

include one or a combination of SAPO-18, SAPO-34, SAPO-35, SAPO-44,
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and z are greater than or equal to 0.01. [0053] In

anot her enbodi nent, mis greater than 0.1 to about 1,
wo2008/0g9eat er than 0 to about 0.25, y is in theCT/aRe4/015757

of from0.4 to 0.5 and z is in the range of from 0. 25

to 0.5, nore preferably mis from0.15 to 0.7, x is

fr : 0,2, s from0.4 to 0,5, and z is from

o SAbG: 5 ArBeobEimd N RO TPy o parErblY G chAsRlgiion of

ALEAPODISC SN FS-38] RY £B-FARADIAG peJ-1 @,Oﬂl‘ﬂgﬁlteia[‘ QomBining molecular

oxygenate to an ol efin conpound include one or a

c ondyiea dherent, ufd IBaRErSeralixROe B 2 SoRbinatipn SAPAPDE34 and ALPO-
SA@g 1 tne%APOtl‘s SARO- 20, . SAP 313f SAPO- 34, SAPO 35,

SAPO 4G MeEAS RN SRl Ul SILEPBIPE sapo- 42, SAPO- 44
(YoBs5)Pat entinNgh elibddishedt] Mo mONRGaf §ievORAESILEE of AbRfertag an
ALPO- I, ALPO 18, ALPO 31, ALPO 34, ALPO 36, ALPO 37,
ALpyeamite fnan plefin|corwared it Aginfasgrewih meatesiabhagng two or more
t hgghR gh%é%g omlﬁgtaﬁ’ﬁrﬁf s%ru%ﬁg?smltﬁiﬁuc}n%rmgfeaﬁgls sigéeo%}hfosition.
of converting an oxygenate to an ol efin conpound

i Nal paeicoae atergrowdnmaiedulansiefes SARClds8ribédAROtBel, U.S. Patent

SAPO- 35,. SAPO- 44, SAPQ- 56, AL 18 AlLPO-. 3
eplsaion, %?135‘%;@/@4,0&%@%%%@%”%9 SAEC s_,% 98/15496
SARRISHed APRP 5t PIU8, %@Q&Swhﬁsﬁd afe h&leirC Fi R iRl dPorated by

mol ecul ar sieves thereof, and nost preferabl’y one or a
cowfsireneei dn aothg EabRlimentd thalrPglecul & sievedcapeblalof converting an

containing nol.ecul ar sieves thereqf., K [005 In a
CRBNEPRAR A ERN RSl R SR bt be Brerets e gf A1
anndxgHen aumetveriatyped. effioR exMpPRYBSARG-18NALPORI Y QM RUW-18
mat eri al _having two or nore distinct phases of

cripxe an A dramaweel-timssang I G-3drhas mélted fnmewsrietype.
R

si'eves are descri

Sexxiygéndioto 3941824 cQikounidl aeelcaigitied with 020 01 nenel ofieT mdl3cular
98/.15496 publi shed ‘April 16, 1998 bgt h_of which ar(f
helSich 1 JPI prptfeiorsmhodineeithyhs oitgrgicd e silicpalumonbpsphate or

e r&i’ﬁ}ﬁhﬁﬁﬂésiphﬁtg EndIBheG WeREs, S %Vc%n%%%lah ehQlofC %V&Fﬂbiiﬂbﬂ with

an oxygenate to an ol efin conpound conprises at |east .
ormaeimgore of e llpwangeoonflindiEhg axam@lieof malwevler Kievegplescribed in

F e e, SAP , oALPQOT18 v n |
G SR A S snBeITRE 20 B PRS2 e oo
[ 0N5®),346) 40m9e 26mhand b ITeRB21)t RSMIP] EUISlL Rhtefi 19Y S57(0P@| ZS1M-
of converting an oxy%enate to an ol efin conpound are
cooi(Hed Rptent e BrS3RAHY). GEMrdoindc GiSF-381 Vs, Patent No.
a k- t er , .
Sﬁ?%kggﬁsﬁ%%ﬁg%ggs 8t gﬁgﬁﬁ RS £ 478), ZsM-23 (U.S. Patent No.
4,076,842), ZSM-34 (U.S. Patent No. 4,086,186), ZSM-35 (U.S. Patent No.
4,016,245, ZSM-48 (U.S. Patent No. 4,397,827), ZSM-58 (U.S. Patent No.
4,698,217), MCM-1 (U.S. Patent No. 4,639,358), MCM-2 (U.S. Patent No.
4,673,559), MCM-3 (U.S. Patent No. 4,632,811), MCM-4 (U.S. Patent No.
4,664,897), MCM-5 (U.S. Patent No. 4,639,357), MCM-9 (U.S. Patent No.
4,880,611), MCM-10 (U.S. Patent No. 4,623,527), MCM-14 (U.S. Patent No.
4,619,818), MCM-22 (U.S. Patent No. 4,954,325), MCM-41 (U.S. Patent No..
5,098,684), M-41S (U.S. Patent No. 5,102,643), MCM-48 (U.S. Patent No.

5,198,203), MCM-49 (U.S. Patent No. 5,236,575), MCM-56 (U.S. Patent No.
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al um nophosphat e nol ecul ar si eves, or a conbi nation
thereof, are conbined with one nore of the follow ng
wmemwslonesdt i ng exanpl es of nol ecul ar si eves desPCT/BEI04/M5757
the following: Beta (U S. Patent No. 3,308,069), ZSM5
(U.S. Patent Nos. 3,702,886, 4,797,267 and 5, 783, 321),

|1 S. Pat t No. 3,7 979 ZSM 1 u.s. . .
600, sl it roliy 1. ol sedDb it alpipingsilicates

AT 45 Y Rl By e o

Pa4 25 29{6, titan086 , al@BinopEBILBES ((TAED) thTt&nEatm No. 4,500,651),

4,016, 245, 48 . t . 397. 82 8
g o 250"t BT S e Ro a2zt AR s,
4, B3t 398) 5 2%3%5% SWrS- 34’%@1&1 A[}!SPO 4,®7S, ba&t, NNCB/I932 ,203),
(U S. Patent ) 632, 811) S. Patent )

4, %k \78@798/51\76%511)(1@6@ Deroaméﬁlt 25Nol 98 (a@@cglmlevww gischer-

(g £ B NS, MM DL, S AL o

(Un&ecdi-laﬁ aﬁéveNO(U 8, Pedeni2 Hos. l‘@&44€196( Us5,698,684,e13{10B®43 and
Zg 684), 1S (U.S. Patent No. 102 643) MCM 48
8, Biy) evhicRgre a3 hevgin Sighy mcwmazﬁgi tyuekrensgt ent No.

( J%ﬁ@]575) W%c%%%ngfb A gor'r)\@Ft r%QZﬂ ’ox%ep e fo an

S. "Pat ent I tan| um a nosi at es
( TASD) , coiA®lnd 5ar¢ BRade od PR@platcdOfto trdalpsis Syl icombasng the
(U.S,, Pat 4 254 2

b RESARE Sitias St Rty 40 deb ARUAT anpatix wpgridetp) orm a

mﬁibléélﬁ&t @iﬁav@%ﬂa sﬁB&n%%Mldﬂ of g ﬁrmﬁﬁﬁeﬁnfnow@ular sieve catalyst
4,229, 424), Pat ent No. 5,278, 345),

SAPERAEINEY Ffalsﬁgmﬂste(l oofecubsisie cM@lyst&OQMSmos)s fopard into

YO8 LA SRSy A B g

( Melletizitgbxaasibi,t2ad the lied mesopor ous rml ecul ar sieves
(Li. g%gPatent Nos. 6,284,696, 5,098, 684, 5,102,643 and
98881725) , There Areamany diffpentebindery thef arp wtseivb imdening the

r q{l&%&ﬂ&eme&eo&%ﬁ% éEBﬁPHQ 1@1?“5\1%{1-1%1?1,%{@ %x&ﬁ@%% éPbﬂl&elS that are

converting an oxygenate to an ol are na
orustmt alsulnatoeah compnaamanylsis Vhlyowcmﬂms roif ﬂng'dtatael alumina, s111cas

synt ed nol ecul ar, sieves . with a r. and/ or
P HEES RS RBleral it Befieh Aperiphianaing sol is
CQifpARiuki @RloBKyddoll Ormy! ﬁbﬁg@nﬁobﬁgél @1 RELYiRe Cgﬁ@lbyﬁmg the
conposition. This fornul ated nol ecul ar sieve catal yst

c orrpBsiiesd malesules rsvas iand ethgrematerialy agueh g dthe i matdx together

P hE, e ADEAR' L SRhok S HERRL S B Eiiae o
preferably having a low viscosity, is converted into an inorganic oxide matrix
component. For example, an alumina sol will convert to an aluminum oxide
matrix following heat treatment.
[0059] Aluminum chlorhydrol, a hydroxylated aluminum based sol
containing a chloride counter 1ion, has the general formula of
Al Oy (OH)Clyex(H,0) wherein m is 1 to 20, nis 1 to 8, 0 is 5 to 40, pis 2 to 15,
aqd x is 0 to 30. In one embodiment, the binder is Al;304(0OH),4Cl7212(H50) as is
described in GM. Wolterman, et al., Stud. Surf. Sci. and Catal., 76, pages 105-144

(1993), which is herein incorporated by reference. In another embodiment, one or
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[0058] There are many different binders that are
useful in formng the nol ecul ar sieve catal yst
w@oiosos1997 on. Non-1limting exanpl es of bi nder sPeTras2004/€15757
useful alone or in conbination include various types
of hydrated aI um na, silicas, and/or other inorganic

oxi de Eﬁlp. Ellﬁferreﬁ]éal um na co t%{al ni n sol is 1 ¢
al Uit %fﬁla&? (ropbEIed A FRRTCCOBKE G 811“%?%31“1’ s o
| 48metalendibidd nGich NEs SaahhRel Z&4nTRloRit hay - alih @Y S b&dHhite,

other materials such as the matri'x t oget
pa¢1ﬂ$P@m, and ;traasmenaltah@nmaas seqheat cr@htmmup@mluném,m@lumma o~

i norgani c. oxid ref erab hayv
i SulR 9o Bl oo BB RO aBplitNigs o oo
C ogibbeiRbayefitd) nSxdsamidte, @lyelatletuﬂdrmlx&ﬁbs hedebf. convert to
an_al um num oxide matrix foll ow ng heat treatnent.

[0@99? Al umi Runsnotiesr pehadimens, hiler oRipiers e Prel (PG, sols,

e R b b T R R L

t oye? Oa,nother $rrilbotiﬂn<81t thei BmﬁeﬂsoaréOpeppzedS alRintina Ihgdeabyl treating

0 to 30. | nbo b d.
4 (ORI AAs] TER 4 TROUqabORUEis POy RO, prelE il Aeggid that
et 4k -not Sbidin SHalogersClo- prapsle @BlsBbr aluﬁﬁur@@&?%ol%ggﬁsl‘hﬁ on-

(1993), which is hérei n i ncorporated by reference.,

anomiting eapples of mmmgmalkwmﬂéalb p@i&ted@ alimeing ol |1m£é@ﬂe Nalco

\g: él,lér)¥16g §\¢ lée??rr s’s %i h(§({1 allllgg: ¥ agg g];}l%lé and Nyacol

- §lailible EonPDied PO Ubrpdiatﬁﬁp YaRey Iacnge tPreﬁﬁssﬂhtamn al

al um nas such as -alumna, /3-alumna, g-alumna, d-

al 0ApHa, e- aThﬁﬁn@éﬁculaélsmﬁen%pablﬁ Pipceivartingaan gKyganaenio an
tr Iy C yer

no(#lgﬁsﬁtgrg Q]tg%d Sig 418?&?&&)9 EB%I%? grlgsdo%lﬁyg%egowth[%&ﬁ more
‘hi matniat ﬂrleﬂenﬂal(djodMla’&m matenialsbara dgpisalbyr effedtiveiin &edm:lusg overall

pre m _nant | ri sing alum.num oxj , pt i

PR s e S el S aSpBEn i e i S it
bi Releio8itRh FoSRbpEEHr ALY éﬁ%larﬁﬁﬁi edeﬁéﬁfﬁﬁgﬁfe'cﬁﬁl At b Pdition,
hydrates such as seudobo emte, ah ac

prigtreaging yatalbrstaatnedgthrsach doemisin @treltgﬁnmai mttrwdnalteelg@nqe tapd to
pre gtsotsg 5& f ions. Nonlinmting
exanpledeotct WF@ Oélllp)?p &M a&lBFO@eisol | oi dal al uni na

sologeijncl udeNdialis®idoi@mpVal dfamdtex lgmaaiheRdEBeabERbre of:
Co., Naperville, Illinois, and Nyacol available from

THErpeuth peiplas el Veflssejochusiing timihnayionis maseoios thoria,
T

N e LA L
Coslhnannd:omat hsﬂmaetltama nmefliea-alumina and silica-alumina-thoria. In an

embodiment, matrix materials are natural clays such as those from the families of
montmorillonite and kaolin. These natural clays include sabbentonites and those
kaolins known as, for example, Dixie, McNamee, Georgia and Florida clays. Non-
limiting examples of other matrix materials include: haloysite, kaolinite, dickite,
nacrite, or anauxite. In one embodiment, the matrix material, preferably any of
the clays, are subjected to well known modification processes such as calcination

and/or acid treatment and/or chemical treatment.

18



matrix material (s). Matrix materials are typically
effective in reducing overall catalyst cost, act as

W b@soel99si nks assi sting in shielding heat froPCT/l82004/015757
catal yst conposition for exanple during regeneration,
densifying the catal yst conposition increasing

catal yst strength sych as cruyush strength and aftrition

r e@@é? nce, &nfhg Breg“é?ﬂdr%’flb‘idl%eﬁ‘taf@ watromaisrial tha jclpyaor a

D Y Ui it . _

oy ey e oo RREA el BRI dr LB oFEBHRLGE bR o low

metren or titaniasdontent, ded nast predérabjytthe emairix, materiabisikaplin. Kaolin
nesi a,. t hori beryl lia, art.z, sjljca or. sols,

e o orBime s pbAGiol A goleph e B 1ow fosh

Si $urfa8e gteh CANA iBpadkk hbgolhck Ichal} dhe 16 lits iptaclad dtfficiiRe. @ Ahreferred

silica-alumna-thoria. hi an enbodinment, matrix

nedVerags pertiplesip olithg mattin yrpterisd imess pratergllyfliaghinit isdrom about

fami |l ri j Kk NN I

o1 Byl o Aoy 05 PR 3OO o1 R BT SRR abon

asl ufor exanpl e, Di xie, MNanee, Georgia and Florida

cl .. Nonlimting ex | es of other matrix materials |

i n@gﬂe: hal ByA8pther em‘gfg&imﬁ% dhe wrightiteldo ohihebinder tqthe matrix

angétihBusein B FoRiHRH iR mofe@lﬁam%\fe' c?étdf%ft QSﬁlagsiiﬁion is from

preferably any of the clays, are subjected to

k n@wntombd 5§ iprederably prioctes$ds msere hpraferabdy cli: Hatto oh4, and most

d/ gt t t d hem.cal t tment.. [ 0063] . .
s R A8brIES HTHRS Rfte i FRE Brpieher efa o Pih Iqvet gt
C| conited, ifcrédsay the YikRetPARATEL thiaRst RnSosHRR péribRfarek Mowever,

or. clay-type conposition having a low iron or titania
c oRensicvegeaten highst arebampierial impraves the attitden resistagce of the
ka‘#!ng - Kaol in has been found to forma punpabl e, high
SO |(}ﬂ)(s:1(§1r§?'ent slurry, it ‘has a |low fresh surface area,

ani@063] packsnt agdichembediahdény, theeformulatedl pbRicalattsieve catalyst
structuse. referred average particle size of the

A )
metBesHRR capdhle ol patveriingrady QiyRGhatatn 1holefig copmeiag gertains
0. i 1 oS 0
G ST, DR} SO B R oy out 007
armoostgreferasblydiroms raboutt H6 we gt 80%, by vodighthd thé nabdacutao sieve

t he trj.X er.i al ed in the formation of .the

o aR e PR e ool BB Sr e GRS SPrBT B ¢ o
1:[bbscipr ef eriabhythbi 4@bb&imknD thdeBhPpakesalf Binder i ok @n the
1:4, and nost preferably 1:6 to 1:5. It has been found

t Hiraya dipg haplesylar sisyentasslyst romeositinn capeblsoref eprnyerting an
' géﬁ?es 6 rh%hgféhﬁcég ouﬁhe%gseﬁaéﬁaltﬁes ttot%]?';r&po Ittc|>fo fhe binder,
per formance, however, ‘1 ower si eve content, gher
naho]iewlﬂf&ﬁ@fe; ald, mbtriRreatesalf 8 €roat ddut 2y &bkt taRBeutd0Y% by

t he conpositjon,
Weightl:lgre erably from about 5% by weight to about 20% by weight, and more

preferably from about 7% by weight to about 15% by weight.

[0067] Once the molecular sieve catalyst composition capable of
converting an oxygenate to an olefin compound is formed in a substantially dry or
dried state, to further harden and/or activate the formed catalyst composition, a
heat treatment such as calcination, at an elevated temperature is usually
performed. A conventional calcination environment is air that typically includes a

small amount of water vapor. Typical calcination temperatures are in the range
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[ 0065] In another enbodi nent, the fornul ated nol ecul ar

si eve catal yst conposition capable of converting an
wo@z200800@PE to an ol efin conpound contai ns fronPEbU81004/045757

to about 99% nore preferably from about 5% to about

90% and nost preferably from about 10%to about 80%

by .wei ght of the nol ecul si eve based on the total o
wef“r@‘ﬁ‘ta%BFt ‘{)OrQe&ﬁ%Fﬂ&’G Il&pogéé%?%fe@g%y Qra pbey MRS e ahput 800°C,
[ OQR6h [ i ot
i B O 1 POy pr it oulcination
c atfinpgmeniosneb sis taim mitoepsbhdivof, fhergae (tombustion product lean in
ox%{ enate to an .ol fiq compound, based on the total
melgﬁ?noPr?H@xﬂ#ﬁﬁgPP BPdcul ar sieve, and matrix ,
nefoasspl . i SThd g?ﬁc@&‘)%r wfevemngea BddstoRk alepeciallQ% Woedstock
wei ght, preferably from about 5% by wei g’ht t o about
2 00RAINIRE 0§ R O Mpiel OKYgcaatlss,dn dhaplejere ofnaabolgeulaosiene catalyst
wej 9 el . .
oy Bselfon g AECOM M o B e BRI i SR deifponnc, is cared
?Odmte'g tai rogrtian p@Q@éb geinad lﬁalab'@a,a)mhdﬂé dgei progssﬁrmw isted $ed process, a
0 i, N subst ant i y dry or dried state, to .
f ufl{ltlﬁ&ed _II?S‘? gEsedidea ct et b POSPYfPTE ALy §rcontinuous
c | ; . g
B Py g P L EE DR F JoRb R, ARty Midized
colvf\[deno%@aal cal cination environment is air that
typihcal Iy ingludes.a small anpunt. of . wat.er vapor. )
Ty@?oggll cal cf Haf526H0on PRIFEYSSE (PR SakE Blach ifpa, Vﬁﬁﬁ%{e‘?fr Gitplytic
ab@uidtort RUE ad Bybiaaehctdss AR Abve PUBARRA oY fixe@ BeRRAktion zones
5000C to about 8000C, and nost preferably from about
55ourtiest dwidizedApdoeaction aprassonyled tpggtheaicoicwlating Aluidized bed
eny| ) a [ ptr helium £l ue ga
(nasBRT Tk BEgS ol e 1R L S95; WBipeiplt 5P Sypes are
c oddseritgeddi innfot beargsit . U.S00&8ht Nbe4,p76766 U Ko PakanXel 51289,522
a feedstqck, e Q;ciall a feedstock .containing one_or
alo‘%‘;‘r’éeﬁ%dc @@3 ddtiopfenghiessasde: rmipanthPe bayearpisl, &pert E.
: : : VT g :
o O i, oTefE 17 TvBh are all herin
r ey imporppragedby rafereaca: eact or, where the process is a
fi bed prqcess, a.fluidized bed proces i ncl udes a
B Tont boleat e B prygsma SPupTohr BBt PR i et realtors

f 1 dicHi Zethobe GeRdrdle SscrdRl MOREseP IRLSLAPFYidization and Fluid-
conti nuous high velocity fluidized bed process. [0069]
Theéartiglgotsierisirageeds ws5% dn tZtne apil Ak Qthma, ReinheldyPublishing
c ol h ] agt t. have
Cotal i RAFHALE BT Bl 2R U B R
f I rebddd) eshdBE. riewgi | Applicaies Setdl Ne DY Sied 13efiled May 4, 2000
ci CTL aiti ng fluidjzed bed ) ,
(rmu tiple riser reactor), which references are all herein fully incorporated by
reference.
[0071] In the preferred embodiment, a fluidized bed process or high
velocity fluidized bed process includes a reactor system, a regeneration system
and a recovery system. The reactor system preferably is a fluid bed reactor
system having a first reaction zone within one or more riser reactor(s) and a
second reaction zone within at least one disengaging vessel, preferably comprising

one or more cyclones. In one embodiment, the one or more riser reactor(s) and
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reactors, riser reactors, and the like. Suitable
conventional reactor types are described in for
we@sph®9). S. Patent No. 4,076, 796, U. S. Pat enPCINUS2004/015757
6, 287,522 (dual riser), and Fluidization Engineering,
D Kunii and O Levenspi el, Robert E. Krieger
| ishi.n New York 1977,
o SSSEREE VBT 1SR DR e Baparten reatle dTepoBpgyIock:

Thﬁre&"rﬁflﬁ rdbﬁfinﬁffg’ QR18 2412 nfopd \ORY Sdrfes ! %?ﬁérpﬂl yt WRBSorR' 6r more
riser reactors, such as those generally deScribed in

R didrentée)atst forl to Fhaupmti oramprsrrisen deagton(syin Whmhu acteslite or zeolite-

9, RA..Zen
e Bl oBRR e eag BebrmaicB ot ol vovien ThaRg i ipppduced.
U . ofatabddiient, Bhel ffolc28Rr (sfe&&tcafalwt dbﬁ‘lﬁgsdi’&d or coked version
reactor), and U'S, Patent Application Seri al

oothswal s1epnfactediwithyr liquid o0 @as, Al omblization éb@reqafe REPH Y being
I

V‘hffng?gl%cgg% Flgbcz‘j%rf?}{afct@ ég %@fefé% ftlg; 15%0& g'sc ?%?h?eﬁua% and

f | the dbzBdn et guseoesss wtrogengh vel ocity flui di zed bed

P N R G o T ——

pr iRt al v?ap%r frbdds@cRed & 8actoR syst¥al i€ Th NAY rikefof from 0.1

flrst reaction zone W thin one or nore riser
r e%i@lgbtr}(%c)enémb@u‘s%-‘cwmght pactit.qefembly hmiwboutat weightpercent

IS ves Rr b ng. one
P DRk anersiPoe R o RBOR 2. B 5er? o about
ri @Weigﬁa;sdrwnﬁ sésearwldh@ma@m of essbdsteckGAsThdinp @y diluent
mﬁthin a single reactor vesse Fresh feedstock,

{heecimt alh hguidhand wapgsr Eedstousnare aayeferably the same

Opédngfb o}i B E&ltglﬂevaﬁl@%lgﬁ{rggoﬂléﬁé v\% %%) sarﬂe 01{ 8ﬁfe{‘e%t tfg:(?lstock

nore riser rea a zeo
z ewlth tletsyme ondiféeedt diluaiteve cat al yst conposition or

o ﬁ@ﬁgﬂﬂf ! Qﬂwtep%eg%ﬁ%ﬁrg trég gg@@ﬁéjrasvéigmolé SRefeshby gpverted,
Orpa‘i'ﬁ’é‘lﬁﬂoﬁ/ﬁﬂ@" RNtk Gﬁétex%ﬁctbﬁﬁ&fé%ﬁ)cé %gse\erhg Retfhchi Hfdt e 5 the

gaS or conbi nat| on ther e()f prior bel ng I nt r oduce
t odisdngaging aessekbalong m(ith) g ccpkeéfreolaallgcr slh\@ ¢ata1M$td:ompos1tlon In

R g O e R T e

f elodspRek tiedorepar 4t6) datawstb@mpééluoﬁAApiéfe@bwmked molecular
feedstock, to a reactor systemis in the range of from

0. e RefaiHYSt pevmestiono fighp the 88cons ghtucpepepining one or more
pr(ﬁéﬁ(@)glg%ﬁé@:‘ @d?s%ﬁgﬁgpﬂ%%@{ E{Jvﬁﬁeg %?éé Fe& r?%lo ll%wgﬁcir gravity
pesficetst witltin almadﬂ’se@gmgl ahdel pell (atsﬂtsebastedhﬁ Bathlyst &d@ﬁ}ﬂismons
m%rgrnttheogastegu% eff?uent S%hlfsr Imré%ﬂo%g Ifor}‘ separal:mdgI tlhg %Qttalyst compositions
from the gaseous effluent include the use of plates, caps, elbows, and the like.
[0074] In one embodiment of the disengaging system, the disengaging
system includes a disengaging vessel, typically a lower portion of the disengaging
vessel is a stripping zone. In the stripping zone the coked molecular sieve catalyst
composition is contacted with a gas, preferably one or a combination of steam,
methane, carbon dioxide, carbon monoxide, hydrogen, or an inert gas such as

argon, preferably steam, to recover adsorbed hydrocarbons from the coked
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contai ned therein. The |liquid and vapor feedstocks are

preferably the same conposition, or contain varying
w@e@poodons of the same or different feedstocRCTMUBIV04/015757

the sane or different diluent. [0073] The feedstock

entering the reactor systenris preferably converted,

partially or fu rst eactor z n a ..

o olsiue sdre el sl HRE GGG b8 olpdheration

al gREMM InhindtheP KRB0 dTRIRS tedkriphie/£nead Bl ¥ Sdparate vessel from the

conposi tion hi the preferred enbodi ment, cycl one(s)

W| disengaging ‘Cﬁséeérﬁglégﬁhﬁ$a§e1§srélﬁseér@ eob g}mdytsupsrépmﬂ aetocity

s N T

gasié&UBecEfrﬁd)lleaﬂhr Gisveatcathlyg @Olﬁp@ﬂ“ltlmgr prdfér@lﬁl@( &) an elevated
within the di sen zgi g%ozon Cycl ones are

holFEPERITG Fi90R 25 SO Ty Hreforibtg m ghe A3 0va 56 650°C.
W ber ﬁ{es&ké@%ﬁé%hﬁr E}E@G Gﬁﬁl?ﬁ%ﬁ%p?ﬁﬂ&?s' tions fromthe

gaseous effluent. er me or separating the
calodrgist C 0 rrT)hﬂs converssorf tempetadtge geag:éomfsl iaf the wenversion process,
inclu

f plat I o
L oBserly ST HFotrERE Sy Reincihe drtyPhgosy dhatn 06C 1o
t hgoorlt s&r@ge@ PRSI §Rrh NHbutdesvoe & S9N mefesFreferably
tygl cal | y a | ower portion of the di sengagi ng vesse

oM PPhgSFénie abentt1He %ryeppirmrg prefeeabish &ogo ket 300°C to
méb%ﬁ{" %%° ey%%’ EY&aﬁq%w/ g efe‘f@oqgﬁ out 113%8];98 3 gﬁﬁ%o‘%é most

a gas, pre one or a c
ﬁB}bl’EMy&aﬁMuﬂBmCd&ab@ﬁﬁbOﬂC rmnoxr de, hydrogen, or
~an_ipert gas_such as .argon, preferably steam to
r e@@@ér adso?lﬂf‘erﬂ’oﬂ‘ﬁﬁﬁl%d?r%ﬁlﬁ@ £MBIAYEH elnc Hiee BPRIICESAQN FFocess,

fih%\é@iﬁgﬁz‘)a{ﬁtﬁfn HETRRHr s'erth fadot icsititAe i (fr@oﬁlggrléﬁﬁﬂ)résgure is

regerierati on system anot her enbo
stbdsppionghe parial prassura of dbrarfmletovlesxﬁhsme ofhahpeliluent therein.

disen [ vessel| and the assed at .a
oSS dBep e Derut Tytorsdy Repr R it e Tangef fiom
abgistit 89,1808 tdhbokt Bagesh, %eféﬂaslyvf?érﬁ MBo@ 5 BB thALYR! UNBPaa |,
of coked mol ecul ar sieve catal yst conposition,

pL Bdapeds PSﬁf%Fﬁblé(rffCélll ebatt g knga«bauthrQ@ Raam 2goooc to
750Q0C, o)
0 @Uﬁ]hg c oklelp ‘i?% b%llrr y;g Ve géai{mﬁg 2%%\2%5 ogarf)?‘gﬁﬂy in a

[ Offébdss The comnyitis bocdervhesdatdifig a3l O afbré Bxyfmates in the

conversion process, specifically within the reactor
SyRIESSRES 06 8 mofaqelar sifye halyst srRwBsitien 20doT & eagkiugons, is

B e
nogome meefh@ruamey Weﬂglm adbuwﬂecﬁmﬁCb@xfemnaﬂmumo%ﬂl@ﬁsiwetcatalyst
ﬁt\;cg{r]npr(gg{tl%npr ercr%?c 10}4 zoﬁeo ni’heb\%ﬁS\Fg%)a?ntta&e %19 g Eevgloscl)l%%ient to
keep the catalyst composition in a fluidized state within a reactor.
[0078] Typically, the WHSV in the oxygenate conversion reactor ranges
from about 1hr' to about 5000 hr’, preferably from about 2 hr' to about
' 3000 hr''hr!, more preferably from about 5hr' to about 1500 hr', and most
preferably from about 10 hr”! to about 1000 hr!. In one preferred embodiment,

the WHSYV is greater than 20 hr', preferably the WHSV for conversion of a
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preferably from about 3500C to about 5500C. [0076] The
conversion pressure enployed in the conversion

w@e@sme®97 speci fically within the reactor systPOT/USH04/015757
not critical. The conversion pressure is based on the
partial pressure of the feedstock excl usi ve of any

di Luent .therein t he, conver.si.on ressu
eriFageek fomanegrdbutt nd dniCg S an s Figs Pk e about
0. 30 kPa@ dbeutedoul !5 MPaa, preferably from about 5 kPaa
to about 1 MPaa and nost preferably from about 20 kPaa

t olMF8Lit 500Theasuperficiol zps Melocitgi (GiVIhofi rtlhey f@dat@ek including
raoce

contiept i Kl RBhs SUURE e biPolle SR gL beacor system s

oxpigesratle suffiticnhed PiiaEe NkemolecalafBices bﬁtﬂfystsdoﬁ'lp%smon within a
catal yst conmposition within a reaction zone,

defpeizan gene WethegeagtonelhpatS@Y inHhe pesgss @ewcéL@elewhﬂg the
anﬁ’eaéi{o 11i18r Vﬂh?tlcru?e?ﬁﬁeﬁ%nztﬂg %s&efea&BHE)é REht l\é%t O meter

of np ar’ ‘st e ecul ar sireve ‘cataly
Comlombmcb (misec)t pecferabiyt groater tdraa. 0.3 he/ssi-HShore qoreferably greater

d at a | evel ficien keep the cat al
ﬁa’ai TR/Sth OV 57 ORG Hi?f&’fag’le}’dgr&?tﬁ’t a2 woen 36t e ke referably
[ 08rE8ikr HeRi3CAIeY, ankilfo %Yeﬂaﬂlyt #@at%%ﬁ%@e& OSBEChop 'eﬁ’;ﬁnple

reactor ranges from about to about 5000 hr
pr Efe Patsny Ampbmt@bcﬁwaIZNhr 09_{7@8375330ﬁl¢d NOB@bES 8,12000 which is

%mgrqagrgbgg about 5 hr 1 to about 1500nT1,
S 5?&?5 2 “FP8t about 10 hr 1 to about 1000

hr[onsoj n onempoed ?f&f&fﬂecﬁﬁﬁfbddlmt oftthe phbeYs ifsr go@@kiRig an
erably the WHSV for conversion of

fenb %g@gg%g [30 i%«ﬁp 18§ )INTSHee MWWIBMOQPW mipllecatar sieviescatalyst

[ ORI prode iRt bned e, WSV AP et it and. o
f e’éezlgpema:tkrel ﬁ?oiretdem glodmhlmﬂtMathdnds Salebﬂnaty (SFGNMSD Sof less than
or OPLE e F6 M ST ] B Bbge ore s bient S Pateat No.

Ca5 a5y sig %H&Pﬁ'h%i'eﬂ{‘fu\mytﬁﬁo?pcﬁ’at%gB&?tréf@fén@é)ne in the
reactor. The SGV in thé process, particularly within

t hWOBElact or klygtnefﬂmr rmmlt@dp‘amttl oﬁl the| progesskd rfot heonvedieg an

o SRlePhE e 85 MohFRRe 80 e ARfn@ AR é%f%?ul)af sieve

or eadledt Ediagbsition] SRE, WESEN iT0¥en [U.€f Qﬁ‘c’ibthalﬂfu@aI(E)r !
than 2 m sec, yet even nore preferably greater than 3

m i§BWeraiHe ofbiom phoat SPAHI o 51085 erd ﬁlllllﬁ%l U MepQeliegea Group

O%g% g]1‘elhj1e§tdfr {@)v ee?r% gé T%g%épﬁlv\ﬁl %Oﬁg ratia of from 300

i No@S5P0r te tbrleyampledifen 6@2 485 B1, which is herein fully 1ncorporated by
reference.
[0082] Other processes for converting an oxygenate such as methanol to
one or more olefin(s) using a molecular sieve catalyst composition are described
in PCT WO 01/23500 published April 5, 2001 (propane reduction at an average
catalyst feedstock exposure of at least 1.0), which is herein incorporated by
reference.
[0083]: According to one embodiment, the conversion of the primary

oxygenate, €.g., methanol, is from about 90 wt % to about 98 wt %, based on the
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[0080] In one preferred enbodi nent of the process for
converting an oxygenate to olefn(s) using a

wadosoembun nophosphat e nol ecul ar si eve cat al yB€T/US2004/015757
conposition, the process is operated at a WHSV of at
| east 20 hr' 1 and a Tenperature Corrected Nornmalized
thh ne Se Vi TCNMS) of | ess than 0.016
or OF 19 Pﬁi‘gﬂ ﬁ“vo?XYe%aﬁa&F OPEEEAFY Ties: o ACERTding,iRppnother
U, énb&@lh@mtthé\leonv%rs@oﬁﬁ@ﬁﬁ&hmm I1§Boﬂnsabta@m Wt 4440l dbout 98 wt %,

i ncorporated by reference. [0081] m anot her enbodi nment
of prefreably Gewsabeyt 9bwt Gotnabort Mgwhie, basedendhe tasalamaust of the

more .9 efin(s) using a nol ecul ar
}Selj\i/]rg&g'é)txgg n%%el%:eg%%osﬂv Fi'Sh, the WHSV is from0.01 hr 1

t o[0aBjut 100A&dording ab aﬁom&f’fﬁﬁb(ﬁhmteﬁt e édr@@i*sﬁihow methanol is

3500C to 55Q0C, and silica to Me2 (Me is a Goup

| |fbeV6 P8 Vo @ lé’«ﬁ%manf Ho9nvt fee ﬁ@ﬁ@rémgctomﬁ@r grbodiment, the
f e

ex an‘p%ﬁ)}égf% Pﬁ)l 9\/§1f Q’E%/ e?}éiﬁﬁ% W}S@o’ pﬁ%rably from

i NYH2 port te DNy m%eAemd1ng[t6(lﬁlﬁlhefkh$bdmtmcehs esnfersion of

conv rt| n an e, such net hanol t ne
roPERar fiom L R 801 lear Ben Pl e Ry mreteagily o 882 we % 1o
copp@sed i on are described in PCT WO 01/ 23500 published

April 5, 2001 (propane reduction at an average
cal088Sist f ecthst Q&S@egatpdgwleﬁ@fprmess dersts 4 .sobstantial cimdust of

o gl AEOLROREY S of HhELERT Ean b B IvedRiRolthE e Sloin
oxstgemafiem €hegoxydeRhtbarattor its o EppepiIonst b&@wWEhe%drﬂensanon
about 98 wt % based on thetotal anount of the primry

oxigyeatuse phths gvaeiv dag %@arn/\&r@feéﬁbﬂﬁg thestemipetagae of the product
er@&gfnnﬁn%ooﬁéaeg)c Qrﬁéﬁioéfaﬂﬂe 109 ttﬁ‘éapc%deh tioh ?QI\%P.& U the

wt % to about 7% preferabl rom a out
t ooxyjgenate 88d i the okpgemdtedo oteffins prmaﬁ.s dneaniin @mbbbinents, it is

2 Rt BT oo PSLRE SRR A bR baer Pt o

ah;ﬁytﬁal&g_ w %to less than 100 wt % According to
anot her enbodi nent, the conversion of methanol is from
8[098% % t cAlquercht pelmnoid ane tipe mfeff%lrramry thatoin &&cfive in

9. % n 0. anot her, enbadi nent
Fisedlibe i oltoh s AR, e et kO RRbEL RGP b e. 1 o
t harnd@Ocdumh, Yquaicdings fkils firemySnZicwdd Ytk ehed8lehh sfeam to
[ 0085] The oxygenate to ol efin process forns a
suisst ﬁtlgpméﬁglg%{lesgjpd condensation temperature. Condensation produces

the condensed water containing stream, which is also referred to as a heavy
bottoms stream. The olefin portion of the olefin product stream remains a vapor,
and exits the quench column as an overhead vapor stream. The overhead vapor
stream is rich in olefin product, and can also contain some oxygenated
hydrocarbon by-products as well as water.

[0087] In one embodiment, the quenching fluid is a recycle stream of the
condensed water containing, heavy bottoms stream of the quench column. This
water containing stream is desirably cooled, e.g., by a heat exchanger, and injected

back into the quench column. It is preferred in this embodiment to not inject

cooling medium from an outside source into the quench column, although it may
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wat er as a by-product. Mich of this water can be
renmoved by cooling the olefin streamfromthe

W@20030MAPE reactor to a tenperature bel ow t he PCT/US2004/015757
condensation tenperature of the water in the stream
Preferably, the tenperature of the product streamis
cooled.to a tenperature bel gw t he condensati on
t el??p%sge‘ehs do §P o Q}ﬁ%@ﬁaﬁa@m egyrmght doyen siksageRhfhe qusnch
ol &filRs. pProcess. In certain enbodinents, it is ‘
desirable to cool the product stream bel ow the
colf@83isat i onntameperteular embbdimenhefibe inedi&E [therquumelesholefin

col. um .i ne type equi pnent that .is effective in .
couTHgS ARG plcBised by SHiBRRS AR HERRLY it Soked Grapelpsgion.
I ERgd,| BifeeP FOGESIS mod sPg6H BT Be GREUMNRIth 3wdUaN G Sages being
fluid is directly contacted with the olefin streamto
coUPferRé streamto the desired condensation

t ejppgarat ur e-@%ﬁb‘iﬁ&j\%&b?ﬂd}n‘ﬁﬁ@ dpGRS iw&lﬁ%g,” Hen3edinat&n is
contalning stream I¢h'1s also referred to as a
heawmyprémstd tons pstsueathat Ehgeadrahamthaoait wiich e dxygerdtetol dlefin
product streamremjns v?por, gnd exits the quench

c IFRHONEEOGHSS & AR AU A&y dafmolerestisoRy I cqmpyasfst to a
StHBRMd oF af 1l AbBuLI@pdid g@ﬁ QBYE tnord gpef&%ﬂgaaltv\eﬁftcag@ﬁ% ('psia

sone oxygenated hydrocar bon by-products a

welBé$ kPpp08dit nraferabdy ehiradi atst 100 hesia(@R9ckiPa)g High pressure

is a recycl t ream.of fhe,condensed water containin

OGP RER PuETIEtY BEEY ity O BRRR (oY BRAE TP based

COiit abdli s d&igre and | ase 8 iopaRti¥in.C OPFaflcal Ehigh pr&¥¥ud H@as are
. exchana;gb and i njected back into the quench col um.

| teengrafly epesidesed tbe wp to Ewpbai0RR peiat(34.ASA kP with lower limits
. g _ f |
colbRe PRI ER% RoPbal ROIRLER 71 Fa B8 BUFTED e

S qpa4 Bk hemglngromsitiglylpmfersddr eam of t he quench col um.

0 hi one particyl ar enbodi nent of the .invention, .
E Hggg‘henche%&%@fqnwo ek of the yentiony thsrsewdedplepy siream is

COIIRAERA! QMmprfctd SARkEYar iU tdis $ @&ﬁ%l%ﬁf%%tﬁ%ﬁ%%trg%ﬂ@n The

three, four or nore stages can be used,
t mlefen serapesnbsireanspnelide etlent 0080} prapykmotchetaining streams,

enbodi nent _qf t.he i,nvention, the olefin streamijs

congl alERGe flsetib dRET ahe st SriiGah i Roma A figh cgtacted
whisigh thd@oRX YERBRYE cfter Gb@bling fRft 0PNhPTiIRFRSSH I 1B remove a
carried out. Preferably, the olefin streamis

canpPEYdea. exsalsr frrass fekofdhe dimathed sthen Gom thgolepgisicam.
(3Q7 kPa), TOLE RS &'GRl¥nAl RGBS ABQUL S5O psia

[00921] In this invention, removal or adsorption of the oxygenate from the

olefin stream is accomplished using one or more adsorption beds. The beds can
be arranged in series or parallel, and can be any type of conventional bed system.
[0092] The adsorption beds can be operated at ambient temperature or at
elevated temperature as required. Flow of the olefin stream through the beds can
be either upward or downward. The adsorption process can be carried out either
in the gas phase or the liquid phase.

[0093] The temperature at which the provided olefin stream is contacted

with the solid adsorbent can vary over a wide range. In one embodiment, the
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(345 kPa), nost preferably at |east about 100 psia

(689 kPa). High pressure ranges are particularly
w@e@beowen, with the upper Iimt being a practPCHUSINE015757

based on cost of design and ease of operation.

Practical high pressure [imts are generally

e P e Dot oo ek Shned b Skt of
alypdth abelt 0% B 6Bduf lodoRa) ’Inaﬁﬂ)ﬂﬁ’%ﬁboggg?rﬁ,lsﬂﬁ $r39tH€d olefin

kPa) bei ng increasingl y'({)r eferred. [0 n one
erseatn e pontadted ethithy eolid adsorbehiinptho\gasieblaselag fitemperature of

t ' hed d d i nt
» iR ol 2N B Qs 6EED G SRE Gt BrBR e biyied alefin
Ststreaiis édigdosiewRh h¢lsene a@d@ﬂééﬁt iPthe mhﬂ%a%ta&'bl!ﬁb&ﬁMe of
streans, such as those descri bed above. The olefin

c drape Alkaitt 0% teezhent 81°E- t hen contacted with the solid

di yl et [ - he .l av Lon t -

TRV L PR R ASIL Bl I YR gt i

dithesbiyd addotemt tawaist harpbeén n witde eaige. | M. orldeaabodiinent) the
e Renoval Process ILn this invention,

?fé%%o‘i(}ﬁ?qde @?ﬁ%a‘gmﬁ GRtagted;wiEh Es%%éé% aflzorbeng at ¢ RESSHITR Of From

Stahe@ .05 googggh{@d@g- ISi ng one or nore adsorption
beds. Thep%%ds can b zli%]ranged in series or parallel,

arl80¥dn be &pyca yglecityf atc wiichnthieravided dlefipssteram [sOC@Ricted
The adsornti o eds can be operated,at anbient .
{RREHRORA BMoRED B Tt Wil Hrd alendEOh 8F pertisgtar space
Flvelycifes tdeperisedd hsthee @iy thiite1db ih hBe Ras or ARfiP Bhase. For
ei ther upward or downward. The adsorption process can

b@XélaPLés &l opatenghoditeentiip thpezagarhaph dbe p@q;videh:b ofdfigustepam is
o1 aRted e FAR ARBRERCH s ROy Ep MRSRL BHERY of rom

cahowmal0p eV eo ahowi 20£00040Je . Inl ahothee eearysidiied liquid phase, the
the(gr.ge\é#deg olefin streamis contacted with the solid
adSOHghPledp sepmaip Sraptied voih fheosalidpalserhenicat & gt hourly

6%9&@-\7@_1&1’59@9}1@9? oEARAGLERY.01 fiQq REOU1864 0l ef i n

streamis contacted wth the solid adsorbent” in the
gd809¢hase atln ant embediatent of tfe venticabe uhaj@MYD 1 the alxggdnate
6000C.. hi ,.yet anot her. enbodi nent, the.proyi ded.ol efin
oPresth P méchrp SRPE AT AR 'S arher B b PR cgam. In
| iagibthel ghgsRmait, & ERIRRIAYILE oPtheld:9BRMROMEsHP(h e provided
about 850C. [0094] The pressure at ich the provided

olodfinrpispmdaraniayed Snebe elpfinistrramh Eraforbly, aidest gwmt 85 % of
3 AR Rl 908 Mo 03 PO o
adboutb®nts @t remavedsaidr moef pfef@ibly at least about 99 % is removed.
Preferably the oxygenate removed is dimethyl ether or acetaldehyde, more
preferably dimethyl ether.
V. Regeneration of Solid Adsorbent

[0097] Regeneration of the solid adsorbent can be carried out by any
conventional method. Such methods include treatment with a stream of a dry inert
gas such as nitrogen at elevated temperature.

[0098] In one embodiment of the invention, the solid adsorbent is

regenerated following contacting with the provided olefin stream. In this
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about 0.01 psig to about 600 psig. [0095] Space

velocity at which the provided olefin streamis
w@eomsacetd with the solid adsorbent can vary wdpUg2004015757

desi gnation of particul ar space velocities depends on

mhether the contact is in the gas or quuid phase. For

in. one iment in the ase,
Bt i P e TP B r ot ot Sl RgsBIben et thejadsorbent
a%&&h@? 11 @Esog)tﬁﬁ‘iscalﬁ%i y. YTEQQQ elt g gi%%fréﬂ {o%éﬁerﬁ’cg the solid
fromabout 100 hr 1 to "about 1. hi "anot

exalsprbentijnstthigéorp utdmcdmph fdly, Satth@teqbr dvifele elat@ﬂaéfm,rbreakthrough

amis contacted with adsorbent at .,a
P Aok e Rl bl 1426 of e SRS TGN afiorifed fropy the
hroldfit sireabQeiid h@Othb bdsbrbdn® R2%Bentinllphrfesthedh opethtis.
the invention, a majority of the oxygenate present in

t HA0$Hovi dedlhsi temperaire afavvhich regeneiabien fakesrplape Isopnst atwhich
t b f.

 WEE SRt B, B bR fE ot ive

r mrﬁ&m’rbl}f raora tquoemdtfm‘el ot sthichathe Bredonntablsy evapbrdt@astin one

85 @6 f_the ox nat e provided qlefin
crotheditner o s ety zifié:&%g?ﬁdf resngated 6 dtomBorgfre
|sﬁﬁﬁﬂ@g@gﬁzgp@tg@g&ﬂgbgﬂgrabIy at | east about 99 %is
renmoved. Preferably the oxygenate renoved is dinethyl

et[ﬂleQO]or ac efthel pdessyrd et Wﬂmﬂléh@regﬁmralmrytakhsrrmmw algo rﬁmorable

eration dso 0097 nerat| n
of OF RECRBI i SiabPh SRy e<ralf APl BBy il the
C WxyEEHaked abapmatéwﬂom%@bom&hadﬁe dfrmé &ﬂi@r‘tfeﬁﬁ gﬁxrtﬁemhﬂy from
with a streamof a dry inert gas such as nltrogen

eltB¢ APt rhe tiodeculagaT apsprbend. dnisae |eﬁ’é’ﬁf1m@ﬂnt»tth@ solid
QST el bk Ao 9 £OG0) Sdoay s

I r[OlM]senbodnrtmate,tnhotllmmt mfetﬁenrakeh’&oﬁ Gl iage ne¢daiie it hged to

solid sor.bent before_ the adsorbent reaches ful
ad%mﬁﬁ%ﬁ dEorpept quyneTihg; regeneration; Brogesst oy pidqimy gemoving the

D&l S/ifnie t@kt bt EaPnBent, St el @hent o a?%ﬁﬂ?sspace

fu y sat ur at ed full saturation, breakthroug
t h@lwﬂygéﬁ@t\@ diciog rrsgenm@ann rrﬁgmtrmtmdx@nglematvery widedy. In one
onger,. ad bed m.the.olefin s
PR BOSRUL AR < sErictd 667 Bl Bbhotitn v Soio of

[Qﬁﬁﬁhoﬁhétotgmmﬁdt ure at which regeneration takes
pl.ace is one_at which the oxygenate is effectively

refeved frosgofRllefin Piedudr e structure of the sieve,
Jg%gﬁ{] gtbl y al{heaetﬁﬁ%e hAd/HY ﬁro%rle\ﬁg'sﬁ%aﬁlp %regfé}iga%@&ldﬁlg' fd this

invention can be polymerized to form plastic compositions, e.g., polyolefins,
particularly polyethylene and polypropylene. Any conventional process for
forming polyethylene or polypropylene can be used. Catalytic processes are
preferred. Particularly preferred are metallocene, Ziegler/Natta, aluminum oxide
and acid catalytic systems. See, for example, U.S. Patent Nos. 3,258,455;
3,305,538; 3,364,190; 5,892,079; 4,659,685; 4,076,698; 3,645,992; 4,302,565;
and 4,243,691, the catalyst and process descriptions of each being expressly

incorporated herein by reference. In general, these methods involve contacting
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enbodi nent of the invention, the solid adsorbent is

regenerated at a tenperature of from about 2000C to
wW@b@ano®9D0C. [ 0100] The pressure at whi ch t hePCT/US2004/015757

regeneration takes place is also favorable for

effective renoval of oxygenate, preferably at a

t epperat ure at ich the o enat s. evaporated from
¢ rEP EEles r Biamifent Gro i S o R BRI ot 4 Pure
t herdRenBerdufd\Sitditife & fofm AR Sf1Yd18fin flogu&, adsorbent. In
one enbodi nent, the solid adsorbent is regenerated at

a [91eHsur e dh ohe smbadionent of Bis ipgingiondhe lsthiylensd @od/os prgpylene

[Q L e, enbodi ment..of the .invention, an.inert .
b oo B L i e g IR T s Desirabiy
r etge pelyaldfdnfophipepdcéss iflicaricd due i te@iptfatir® XMpeiabeween
‘wWthin the pore structure. In this enbodi nent, gas

hbert SEpaand aperbdQ°(. (Xhagwgetin cpm §e cagied ubet low, imedium or

nat; itical d Rovary., .wi.delv hi.one odi nent ,

* ae bl 8 BBty it bbn B85 TR iy 3200 b
S &t rovebses ichryie@fout ogolutdnhin Iettlibiefinberuked. Vin #$Ltype of
of Aefin Product. [0102] The ethyl ene and/ aor propyl ene
StIPSEIHEN+ i dafedraglecariotha gressire thest ianipagt PBoRarPaye 10 bar to
Y 11900
pg%bégff Soad a!ﬁg g&%@%b ﬁ%&érg%%@gﬁ’%%é %org%bgut 120°C to about

efins, ularly ne an
PASPRCOFE MEphabe Yrovesies it sqieferrbd €6€ Sk feMpefa@irdigBkrally be
pol yet hyl ene or polypropylene can be used. Catalytic
prvidies sagngg ef ghavt 6PrEedo 125G, jand Itkat|the pperhiing prsare be from
me%gltl ene Zul ﬁglber/ Nat t a, "al um num oxi de and aci d
ca a}ly iC %.%l%? & Ugee, for exanple, U S. Patent Nos.
3,[BB@4]455; 3n3Gitfeddo pdlydidink IRim&oBP 3ty Slefth &R VafRR; may-
4,076, 698; 3,645,992; 4,302,565; and 4, 243,691, the
c dreafoprned Fiogn Heoetbylsneicarepylpna sk Cot olafs, patipgarly butylene,
e ' - her-ai r e | I ;
qeRafealdort R B AhERiGIE VBl bt e iulelo s agnion
orcaprispybeaned pr theuninufictire @ f podhy@ingfdundd e sidelgydes, acids such
catglyst at a essure, and tenperature effective 1o
f G rhata %%erﬁe@%}%?lﬁ raauiécgl?of[%'ﬂlw‘?l Bl ohie BABAlcARYS, csters
OfmddRiffonh ML EQMmord e d:hut 8085 C, 19 H%Fxg Afcohols, linear
product Is contacted wth”a netall ocené catalyst to
f olphamlefoisy vingl dontatDethiyteab dicholonide pod yimlykliloride cthyltgnzene,

DERR LRSS QAT ot SBBE S ALK s o

be:tisadrel@p eie @bbé\ndRej1oiNaE, MIGAMRFEHEMigherdSH ABylene
anywher e svlpthi n the rangea}gf about 1 bar to about 328%

bapd prgplpeoddsed lefins, etylsue in parsenlan iaempartignlahe puited for
d Idlé'l %uﬁ@fﬁr@ of lé%cf‘eﬂydésp aEiHé,saIEé%?s, oefsters made from Cs-C;3 mono

carboxylic acids and Cs-C;3 mono alcohols and linear alpha olefins.

VII. Examples of Oxygenate Removal

[0105] An embodiment of this invention is exemplified in the following
non-limiting Examples:

Example 1 (Invention; Zn-X Zeolite)
[0106] 39.5g of Na-X zeolite (obtained from Union Carbide Corporation)
were packed into a column for ion exchange. The column was heated to 65°C,

and ultra high purity water was pumped through the column. An ion-exchange
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operation, it is desirable that the pressure be at a
range of from about 10 bar to about 150 bar, and

w@e@spo@bi y at a tenperature range of from aboRCT/UROL015757

to about 2500C. For gas phase processes, it is
preferred that the tenperature generally be within a

;) rasg) g’ﬁ@%&%% ?%J%%Qb&bﬁqfngéﬁ%&é& apﬁy ng‘gsﬂ%alfl% t@lrilglaﬁ?é) &EI%II% E?Oducts)

| o &dd inhli 1a hishRiritp bwaifer nﬁ,uowmzqu&nﬁg ke bbialne] E8ar solution.
derivatives may be formed fromthe ethyl ene, propylene

ar{auuso wiasr iwes, thear preoedr thyought ;heeﬁ%a -Xt reelitedat a rate of
%gfo Iﬂgte{y% %I?J!ll?c’m mﬁﬂérecﬁ) qlltre-tr Hl hoﬂu%ft Qv%t ! rwezént}hegl assed over
accordi ng to U

hi's ihventrdn can use

nethelteloimnentid b nsgmive siivgraiitrds t@SWad; d‘ﬁhi)ﬁé@ Stherdby @smentcd Zn-
SXCZ C13 _nono carboxylic acids, alcohols such as

@§91thm A€ 40 REPIEe Was reqoyered qid idrigthat RE0°Eofor 3 hegrsgmder
Caathb@aw'thsn@ﬂélﬂédﬁu@o@fbr%h% mono al cohol's, |inear

al pha ol efins, vinyl acetate, ethylene di chol ori de and
vil@iA7Ichl or |T:IE caltingd Bl Eﬂﬂ],te etdsydubjeeted b dentiouoe rdimethyl

I chlo . de opyl.ene oxi de
o o ittt e rlioRBY SN sl TS Znt phtite were
C}ﬂeiséd RT Sevddo 00 dedisiRl tAneitROit oF HPYdxEfely thesame
+ olefins, butylene in articular, are particul arly

s JFQS@CFIZF% and the wﬁm ahqr tooaf regptee h%@mlxtmu wias, dried under an

gg&arﬁa egéog h% nono a eSagé ﬁgq}ap %él }F%méﬁo )é%(i {hen cooled to

0 I 28PC.ns Proflylene Efe&dpéc@lsalmﬁg Qppg@ﬁmh&lﬁaﬂo b@bn{ QiME] wh§ then
enbodi nt of tHIS invention is exenplified in th

£ GPRBSICH §iHothe prtarbenh §y Hesins @vgoss@@ﬁﬁo@ept (ffq%%ﬁta Hopwrate
Z'b‘f>§ 1%CQHS e hnd Qéi?@skm%%f%%o AkigNe7 % %P% ﬁ%{ 5}%}&111%§Qly 360
LI OI’%) ackKe 'mto a

from Uni on Car bi Cor por a wer e
c dloursn tedevél adl ISMEHatigeprophlene tded wasviesreasedt to dippmmmately 6

Craon Rl e B et B LU Rt R B RE hap el g vt

adehienef 30ep an ﬁﬂﬂﬁé%ﬁ&hﬁdé’rldﬂh&t@éw“ de (ALFA Products)
to 700 m ultra hig édwater fol | oned by

filPI®i ng téfhﬁb{traowtapch ig ghetfeesh. thermn@ugbIOﬁtDMﬂE in the

e RIREL 090 VB A5 5580 40 L8 B8yl o
\/\m@ylmwltgommoﬁﬁmed a@‘d&ésdlth@f adltading Ui DIVIR vﬁﬂgﬁélz‘éﬁh’ce

silver nitrate test. was obt ai ned, therebﬁgiorn1n
Zrlermeagited as a fnstion ok timsain ftecainals! Qe olhsr aenlis e hown in

drih &6 otk Hl“@ﬁéﬁ%r fhgwlg Qﬁ':ft%MEddarEal@Mbuéﬂ 8¥%urd H¥ER 700 hours on

cal ci ned at r 10 hours
stream, at which point the weight percent loadmg of DME with respect to the Zn-

X zeolite is 1.41 wt %. No DME is observed in the effluent when the feed level is
decreased to 6 mppm, indicating a strong adsorption of DME to the adsorbent at
low levels of DME.

[0109] The Figure further shows that the oligomer level in the product
stream decreases from an initial value of approximately 1.1 mol % (11,000 mppm)
to a final value of around 600 wppm. The cumulative oligomer selectivity (total
amount of oligomer formed with respect to total amount of propylene contacted

with the adsorbent) was calculated to be 0.54 wt%. The DME adsorption
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[0107] The cal cined Zn-X zeolite was subjected to
conti nuous di nethyl ether (DVE) adsorption testing as

wo odos0097 Four grans of the Zn-X zeolite were PCEESHA4/015757

and sieved to 20x40 nesh size, mxed with Si C of
approxi mately the same nesh size, and the m xture
The mx\ture S drlciad under a

char ge a react
ap??ﬂ’g%?yﬁa@@c’%}legae"qirmlthél—@\?p?’ CB%v SHEELvE 0 quomer
hogdltivap dretadl@suRhsed hPth@&Qﬁe Pr OPY' ene feed

cont ai ning approxi mately 20 pm DVE was t hen

contacted with tHsamplsdr §eompanativiel BvK Zgolate) oss t he

d | f.l f h LHSV .
g g@fgt on : 81%%%5?% s(’é“f?%vww%ta?re% e'?yr gé?}pggﬁg:&gp@assmm

36éhidvede & CIy beshEmebf adiohiEd vatel RE fRROPYVERE] E&aﬁomlagoo ml
decreased _ to approxi mat el pmfor a period of .

appirBspotaien yasmigeniudts of ofyrf%x zenlitedHisn Grabide Comaretion) in a
O;%(gj Tﬂfglf%se?(&% %%rg%tﬁtg% %tkgtd [@%@1@8@}5 m?%ed a%r a rPenod

of of BMr. | Tihet $vdutefof Wwarethen dedentedramdrin aalﬁnib&dﬂ 20isat bﬁﬂlebmgmal

the zeal i and the unt 0 ne ol i goners
{ OPFrEaeES s7IBG b pddcaip des Pl REe BREledyasrheAmeriodically
tmE‘TﬁQ n""gl gg?;g“ the

z elﬁi)deﬁeove%rﬁenﬂﬁaﬁui Bd A3 aﬁlo“\x}éﬁ Y s?tno%l

(TGS). The results aré shown in the Figu
. sholwionhwees diventsd caldtthe solih msowshechﬁttemes?@@clh Umresbp adding
onact of it By ek, 45 SR Sodpa” | Fh fotig,was
D\ert ri@bfoe Rueat i 0°Chadedaldintanit 50drenintduefot aas, dhex\ésy fd)r?nmg
decreased to 6 nppm indicating a strong adsorpti on of

t%2¢Hée.adsor bent at |low | evel s of DVE. [0109] The
Fi furt at,
P8, S R L, LR i
appstongi asaineExanipld lnorh&d]ME 4A8€ ptitw m‘hpdcny,aoﬁgdﬁaér le@dlug the

of ar und e lative olig
O B e Bl sl Sheomer Soail o detgiined, and ae

I eSRREdrAQ id @k alp@mount of propyl ene contacted wth
the adsorbent) was calculated to be 0.54 w% The DVE

adsor pt i oncapaci Ey_ammbj_g@mmpataévelKﬂthdiﬂe)pr opyl ene

i zed ﬁg fﬁegﬁl liea‘ﬁ?’s 0 %93

thumﬁ»)us[mw}admﬁ[&p 6
of potassium chloride éfg
gamey levs! fiorthe 20y IRE cHblenti oWl cpoolative ofligomer

At . ARl R © (U on

Table

addi ng ?
éﬁaﬁ‘?’ﬁlté' ed

t @%lgﬁ@%ﬂ’ WO JoR

Cor pora

a8 Gh U

nmer..sel e

P DAviseg

ar e
chted to

lé\ﬁs pml%pgm é&ﬂorptlon
of

to 500 nm

Results from Continuous DME Adsorption Testing

DME adsorption Oligomer level in Ii Cumulzitlv: .
Adsorbent capacity effluent propylene ° lg(zl‘l?;l;e ;:(;Vlty
(wt %) (mppm) produced) ’
Zn-X zeolite 1.41 700-11,000 0.54
K-X zeolite 0.03 100-200 0.11
K-Y zeolite 0.04 109-878 0.05




500 m glass bottle. The bottle was capped and
periodically m xed over a period of 4 hr. The sol ution
wor®sobwe? decant ed and an additi onal 200 ml of PCTES2004/015757

original ion-exchange solution was added to the
bottle. The bottle was again periodically mxed over a

pef, of 4 nd al l.o t It rni ght. The nex

{(/)ll?ﬂhe sol WAV e@ﬁlﬂ? egluéﬁatﬁ Q[ﬁgt ?B%?dze\% provides a
Waf@lhﬁ@el@ hﬁgHTBME @(ﬁ@ﬁ)tfohr@p&}’tyaﬂd'cﬁﬁtlrﬁ%s E}oc@és In addition, the
dei oni zed wat er, n1X|Q§ and decanting the sol ution.

THEsWis|alse shaw thiieihe din-B gepliie has ppelatively dwycaetidty in converting
Cohhaet oRBRE R gl . 10O U

cant thauefflserDMiropgisns [t ithiz feststsi bglows appioﬁmm@ & Wi% Toe the
DVE adso %P%]on cag?0|t olig r level in t .
prfafiwkyn ¢ fortolRtding i) e QRErRR T gamel $eé~%ﬁﬁa§rty o 0.54 wt%, with
Sel&feki (4 L t he
TaEst ( tha ol ol o che BRKCRA SIBHIERIL i LTS
zdOl14le was I&ynm m filtyodas@abedglis llﬁtmtmm‘,at wllhlnﬁjappremated by

S t.o..C us adso as.in

o b i i B B B o SenRerimied isBha s Gaee of
i rpakdi@et&% Qe MBath foldiRBd,  witdrht Qéﬁ%@ fréflﬁ tRé kLAIBAd scope of
selectivity were deternmi ned, and are sumnarized in the

TdbBF BVentitil e Results from Conti nuous DVE Adsor ption
Testing Cunul ati ve DVE adsorption Aigoner |evel in
ol i gomer selectivity Adsorbent capacity effluent
propyl ene (overall w% (W 9% (nppn) produced) Zn-X
zeolite 1.41 700-11,000 0.54 K-X zeolite 0.03 100-200
0.11 K-Y zeolite 0.04 109-878 0.05[0113] The Figure
and Table illustrate that Zn-X zeolite provides a
relatively high DME adsorption capacity in a

conti nuous process. In addition, the
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results al so show that the Zn-X zeolite has a

relatively low activity in converting propylene to
wW@bkigoam®es in this continuous test. The anpbuntPGI/US2004/015757

ol i goners present in the effluent propylene in this

test is below approximately 1 w% for the majority of

th&tgﬁigi | eading to an overall oligoner selectivity
of =8

it % with respect to the total ampunt of

prQpylene contacted with the Zn-X zeolite. [0114]
BB ful |y described this invention, it will be

appreci at ed bggighose skilled i %{ge art tfhat t he

i nent i OrPTESEES H8T FERTERISAYSATRIN O GR e geanpthe process

par anet Qg riMdothd st g1s clainmed, wthout departing
fromthe spirit and scope of the invention. CLAIMS W
claim @. A ppodiagsaf @lefinesinsanngwbaryigetimt elefin ovtream contains

| efi t th i Si t t f:
br ovi di ng. art RSB S8 AGRAR B ES PIEFRGTErE FPruted Al one
cont ai ns oxygenatelefiagthnd majority of the olefin

stream.is conprised of one or nore olefins; and b
cont act®ng tIeatasting iteregrayidedi elelin skasmivith aasadigl adporbent to

adsor bent t e r . V] s
stream Me%gﬁlﬁg?\légygeg%%dﬂggg (})lfr3 ngﬁ%lh%gg %&rfligl %t%gjgl e ggq%gélﬂ the
adsor pti on cajidcidsyrbait lak dneasigetatd adsorfti@ndapmcity of at least
cumul ati ve gd ' %(lé?sr%%dsel ectjvity . of not greater than 5

w % 2. Th L paud g euraplatiye QlisomperseleRtiyihpokpti geater than
adsor bent hagya#, oxygenate adsorption capacity of at

least 0.2 wt % preferably at least 0.5 w % and nore
preferably at least 1.0m % 3. The process of claiml

, in th | b L at i
0 2,5 e AL . RPN AL o

pr ef er aldbytption cgiaey of af Rad 02 Wt %/opreB@bl4tdeast 0.5 wt %, and
preferably not greater than 1wt % 4. The process of
any onén@PPF?férag]rY%&ﬂlFWgOW%-rrs, wherein the
contacting renoves a majority of the oxygenate from
the provided olefin stream 5. The process of claim4,
wier ei Mielprocesy geclaine 1ion 2t tvdepimothie delid adweibont Bis £ amilstive
di met hyl.. et her _or, acetfal dehg/de

oligomer selectivity of not greater than 3 wt %, preferably not greater than

2 wt %, and more preferably not greater than 1 wt %.

4. The process of any one of the preceding claims, wherein the contacting

removes a majority of the oxygenate from the provided olefin stream.

5. The process of claim 4, wherein the oxygenate in the provided olefin

stream is dimethyl ether or acetaldehyde.

6. The process of claim 5, wherein the oxygenate in the provided olefin

stream is dimethyl ether.
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6. The process of claim5, wherein the oxygenate in

the provided olefin streamis dinethyl ether.7. The
wee@sos®9IDf any one of the preceding clains, WET/E52004/015757

the solid adsorbent conprises at |east one ion from

Goup 2, 4, 6, 12, 13, 14 or 15 of the Periodic Table

or o T et REE el s, S st
Gr oup Zadesrbdmt défntphg@s Bqéas@eh@loﬁa@dnﬁ Grbup he4F emenssid or 15

9. The process of claim8, wherein the solid adsorbent
conpr i sédhaBgriodi Tahloe! the flements. The process of any

one of the preceding clains, wherein the provided

ol efin stream conpri ses at I east 50 wt % et hyl ene,

prapyl efie, prbwsy betleim 0) wheredrthé Bslid alkoibeey @diprisbast€ldast one
on total weight of the provided olefin stream 11. The
proces slo%\frogh(;’m&ﬁ@ Bl 21t giodis Tl oldheb et ei n

the provided ol efin stream conprises not greater than

1, 000 wppm oxygenate, based on total weight of the

prdvi deékhegiredasmoftlaioaly widein The sglidoasebentf coanpyisenmagfesium
t he precedlng claims, wherein the solid adsorbent is a
mol ecul At eve or netal oxide. 13. The process of

claim 12, wherein the solid adsorbent is a crystalline
mol ecul ar sieve. 14. The process of claim 12, wherein

t Hd- sol The Praewss dranyi encaoniceprgheding iClélV@S,s\@h@@me@Gfm@YiﬂEd
the gr I S |I|cate

al um hgog 0S aﬂﬁ"%{ éon%sgg sﬂe%géggﬁﬁr# r?oﬁ' ene’pﬁ Pgene’fgfylene’ or
The pr mﬂon@ftmﬁ ltledrén £l Rascdbr iRblwdifie of e Hordedoledn stream.
is a nolecul ar sieve having a franework structure of

at least 8 rings. 16. The process of claim 12, wherein

t nol I BV.e [

o m 13 DR R ShepE B el It UATERSG provided
zeol i t @lfin ﬁ@ndnazonﬁﬁved hot gfGiterithan 7,800 WppmZASiieddte, based on
ZSM 20, M 34 41 or ZSM 46. 18. The

pr ocesgogf éﬁﬁe]pr fz[é’ymtsﬁrgarﬁol ecul ar sieve is
zeolite X or Y. 19. The process of claim 18, wherein

the nol ecular sieve is zeolite X 20. The process of

ary?- ondhsf Prokesspele@arli ang of dherprecstinge plaim$h ewberkind the solid
adsor beagg F@rftrlsefgl%gﬁecﬁ‘ltﬁgeéeocl)rlrgwap&1&ont acting with the

provi de

13. ° The process of claim 12, wherein the solid adsorbent is a crystalline

molecular sieve.
14.  The process of claim 12, wherein the solid adsorbent is a molecular sieve
selected from the group consisting of silicates, aluminosilicates,

aluminophosphates, and silicoaluminophosphates.

15.  The process of claim 12, wherein the solid adsorbent is a molecular sieve

having a framework structure of at least 8 rings.

16.  The process of claim 12, wherein the molecular sieve is a zeolite.
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stream 21. The process of any one of the preceding

clainms, wherein at |least one olefin in the olefin
wa@resamogont acted in step b) is polynerized toP€DUR2084/015757

pol yol efin. 22. The process of any one of the

precedi ng cl ai ns, wherein an oxygenate is contacted

with a nol ecul ar sieve catalyst to formthe provided

ol efin stream

17.

18.

19.

20.

21.

2
Q]

The process of claim 12, wherein the molecular sieve is zeolite X, zeolite
Y, ZSM-5, ZSM-11, ZSM-14, ZSM-17, ZSM-18, ZSM-20, ZSM}-31,
ZSM-34, ZSM-41 or ZSM-46.

The process of claim 17, wherein the molecular sieve is zeolite X or Y.

The process of claim 18, wherein the molecular sieve is zeolite X.

The process of any one of the preceding claims, wherein the solid
adsorbent is regenerated following contacting with the provided olefin
stream.

The process of any one of the preceding claims, wherein at least one olefin
in the olefin stream contacted in step b) is polymerized to form a
polyolefin.

The process of any one of the preceding claims, wherein an oxygenate is

contacted with a molecular sieve catalyst to form the provided olefin

stream.
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