WD 2005/ 000997 PCT/ US2004/ 015757 REMOVAL OF OXYGENATE FROM AN OLEFI N STREAM
FIELD OF THE | NVENTI ON [0001] This invention is to a process for renoving
oxygenate froman olefin stream In particular, this in

“process WO WEHBUAG di nethyl ether or acetadel hyde, }ﬁ}é(hﬁgﬁwg}qﬁﬁnet hyl
“ether, froman olefin stream produced in an oxygenate to olefin reaction
system BACKGROUND OF THE | NVENTI ON [0002] d efins such as ethyl ene and

propyl ene have a VRERIGV¥AICOY OXVGENATEFRUMSSN IOICEFOE STRERM zati on and
ol i goneri zation to TUel products, an poTrymertzatron 10 plastic products.

In many cases, the olefins which are to be further used as a feed stream
al so contain 'BOMPESISVERT@OXYJdenat es which nust be substantially
renoved. [Oogplﬁ—?ﬁp*r‘o's—?at ent No. 6,403,854 (Mller et al.)

‘di scl oses r 608kl of abhisxyypatandsdorg amcna:nforsammva@ dxywnatylfrcunrm from
an olefin st m made nt.ac hano] with a silicoal um nophosphate
(58P0 cat adyH SHHE oﬁi@%ﬁgﬁl@r o EafFRHERE oot Pisieer BEeaEE SHBTRNe ol of {1
‘streamin a ciwp &heammec ﬁx@?annétﬁyltéﬂﬁbrffrérﬁtan%léﬁﬁs@éatﬂ dRédacess, a
substantial portion of the di rreth ether is removed al ong with condensed
water as a bma@nxygﬂne@ugpleﬁma@ntmstbmdu methyl ether is renoved in the
second stage : . I further treated for oxygenate
renoval by c CtTt [ 0004] EP 0 229 994 (Union

Car bi de Cor ppogdyscl os qsleﬁﬁsaswcﬁmwﬂiylsmfe and prépylee e Wi vdredfbudes.qui d

C3-C5 olefin. More specifically, the liquid olefin contains from5 to 50
wei ght per cefxampirsoinsiydes IWQUW opd3 oligorgerizatignnty,  fuely preduots, tand20, 000

ppm by wei gh t Op O [ | ether,
-liquid stg?@nﬁ]?{g{ﬁgﬁ aﬁﬁg%é é? ex rrlélss o)?cg&g:r@]ét 1:ilg;]né'hlzcgo ttg%
ecul ar si @eher Thad ascnfdetl atrban absof cdujahs corgainat@tsucie as emgenited wﬁi@h zeolite
Y, zeolite X, and zeolite LZ-21Q. Preferably, the olefin streamis a m xed
C4- C5 hydroéﬁ’tsbb‘?l é’[s WHY6Hhes froma fluid catal ytic cracking (FCO
unit, with ulk o b I / @r, t he
ol efin havi nghgﬁz refgg%/ggaﬂggﬂr ?a%t ?%tgntﬁg g14g fsgg%ﬁglrece)gg@i &\?\%lgﬁégrret hanol
t o f orm MIBEremoval of an oxygenate contaminant such as dimethyl ether from an olefin

stream made by contacting methanol with a silicoaluminophosphate (SAPO)
catalyst. The oxygenate contaminant is removed by cooling the olefin stream in a
two stage quench process. In the first stage of the process, a substantial portion of
the dimethyl ether is removed along with condensed water as a bottoms product.
Additional dimethyl ether is removed in the second stage, and the olefin overhead
is further treated for oxygenate removal by contacting with an adsorbent.

[0004] EP 0 229 994 (Union Carbide Corp.) discloses the removal of
dimethyl ether from a liquid C;-Cs olefin. More specifically, the liquid olefin
contains from 5 to 50 weight percent monoolefins having from 3 to 5 carbons,
from 100 to 20,000 ppm by weight diolefins, and from 1 to 5,000 ppm by weight
dimethyl ether, in liquid state through an adsorbept mass of a crystalline zeolite
molecular sieve. The zeolite has a faujasite structure, and includes zeolite Y,
zeolite X, and zeolite LZ-210. Preferably, the olefin stream is a mixed Cs-Cs
hydrocarbon stream and comes from a fluid catalytic cracking (FCC) unit, with
the bulk of the isobutylene and/or isoamylene content in the olefin having been

removed by reacting the olefin FCC product with methanol to form MTBE or



WO 2005/ 000997 PCT/ US2004/ 015757 TAME. The adsorption systemcan be a fixed
bed, noving bed, sinulated noving bed or fluidized bed system but is
preferably a fixed bed system [0005] Conventional proce Vi ng
oxygenat W Os8HOMWIYi met hyl et her or acetal dehyde fron1§%ﬁipéﬁﬁwﬁg:'ean1are
conpl ex, provide insufficient renoval of the oxygenate or convert a
significant percent of the olefin product to wundesirable by-products such
as ol efin ol MYOVIB! Sthelddes:ption Systentldir boOaEikke®bed; B5HLE bed, Sintlslated Btbvig MVARY
OF TILE I NVENTI ON [ 0006 his invention provides a hlthy efficient and

rel atively sibappeflugh systemy bipas Prederally gdhed bed s¥vtemcul arl y di met hyl

et her or ace hyde, . | | vl el fin
stream The B@%@ﬁss usé%&gkg% |dbhg%%%%(%H?bgg&%éﬁggégg&w%fg??F@ﬂg &fhe .
oxygenat e fr ethet e adeedldehysé fmnan Télefin atieahbastconglex, giravideriabeficient y | ar ge
guantities of oxygenate, while being supstantially inert tﬁnconverting

desired ol ef remeya @idhe PxyasRHE ST camyeat #yigeHiraniRercent 958y olefn preduehifodi nent ,

the | nvent | OfuBlBb % AroBlACERh i IR, PHUARAELAMIAR ARoaLel | N

stream whic providing an o n stream wherein t efin
stream cont aaresdesirgdienat e, and a majority of the olefin stream is. conprised
of one or nore_oal ef] he provided olefin streamis contacted with a
sol i d adsor bes i ragevdoxydensa From t he provided olefin stream The -
solid adsor has anrrg yigen pagg i ] ; : w %
and a cunulgﬁp§é ol i goner Selg@fivitgﬁg?1%%?93?%3%&?a@%gﬁ%&bﬁ?%&yﬂbl
Preferably, pheessofférdremeisng lwaygerates panticuismie danethyt stheptdroacetaldgelyidey of at

least 0.2 wt % nore referab an_.oxygenat.e adsorpti on capacit f, at
st 0 5 w e BcnEl Tmp@pLYnaT s A OEHE BPARL s s R Sesaatl, “or a
| ¢ast 1.0 W a§éorting Qo RERbOE abthijority BE tRObk yheRste bt the WASHIA seoti!| Atev e

ol i goner selectivity of not greater than w % nore preferably a

curmul ati ve okdsgdhent eps getainyirelptivily nlargey rquantitiest 9&noxyzenate.y,whiled beingt

Foo05) ho B aubalg b r@RERing disG8 olernprPh R ISR BBt Tosur s
in the renovaloopf a majobhé ¥mbbditeat, e/ Beeatich providel Agrédess ifor reinbeimp The

oxygenate renoved fromthe olefin streamis preferably dimethyl ether or
oxygenate from an olefin stream, which comprises providing an olefin stream,

.wherein the olefin stream contains oxygenate, and a majority of the olefin stream
is comprised of one or more olefins. The provided olefin stream is contacted with
a solid adsorbent to remove oxygenate from the provided olefin stream. The solid
adsorbent has an oxygenate adsorption capacity of at least 0.1 wt% and a
cumulative oligomer selectivity of not greater than 5 wt %. Preferably, the solid
adsorbent has an o:ygenate adsorption capacity of at least 0.2 wt%, more

(, , preferably an oxygenate adsorption capacity of at least 0.5 wt %, and most
preferably an oxygenate adsorption capacity of at least 1.0 wt %. Also preferably,
the solid adsorbent has a cumulative oligomer selectivity of not greater than

3 wt %, more preferably a cumulative oligomer selectivity of not greater than
2 wt %, and most preferably a cumulative oligomer selectivity of not greater than
1 wt %.

[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 dimethy] ether.



‘acet al dehyde, and nore preferably the oxygenate is dinethyl ether. 2 WO
2005/ 000997 PCT/ US2004/ 015757 [0009] In one enbodi nent, the solid adsorbent

conprises at least gne ion fromGoup 2, 4, 6, 12, 13, 1 5 of _the
Peri odi c TBI2%01e El ements.  Preferabl y, the solid adggf@ec‘%?("‘@bﬁﬁ?i ses

‘at least one ion fromGoup 2 or 12 of the Periodic Table of the El enents.
More preferably, the solid adsorbent conprises nmagnesiumor zinc. 100101 In
anot her enbodjooes} of t Mheohdw@bédiment, theesqhidoadsodeniotcdiprises at Rasnonedomr i ses

at least 50 Wt % et hyl ene, propylene, hutylene., or a _conbipation thereof,
based on t ot aFOMeCEMP &f 4 Re 13+ 13/4 Béé?rc}ﬁef’f thesPeriogic Tobler of g!ﬂ Flemegts.

rovi ded ol efy I 0 ene,
Pased on t ot oA g e SPIR S E5erf oqnfiASls stiedtt ol Tl Mo Grs B 2B e

brovi ded ol ahénPaisdiarTablenofi the SERmentsas tMbfe \prefdpaplyp izt esodidandsobbany | ene,
based on total ~f weight of the provided olefin stream 100111 In one
enbodi ment, tIPERIIGY MASHCRBIRLOT A'Et r eam conpri ses not greater than 1,000

wppm oxygenatigoyiased ofh ARk Mbbliiten?be iHinRiRbhRE pRlvilddblefih SEAM

Preferably, efin stream conprises not greater than 1,000 wppm
di met hyl et heromprisas edtaledsth§@iwt Yormthylenee frropyiéne, nmttylgngavera combindtiG0 wppm

di net hyl ether. 1221 | f nbodi th lid ad bent i
o ecul ar st doievb, based g ol qucie) 6F T By el lep) Shgadin STeROD) dhg |
mol ecul ar si gafsvidw QlefiIPitRAM Qfmprisey 8t Ra&! R WD YethAtndadd ARRYRAK Hissdict ure

of at |east rings. Al so d;l)refer.abl y, the nolecular sieve iS a zeolite.
Parti cul arly qor totadr weight @fthe gsoviides ol¢én stxsaini t Mote prefsrably the pSBded 5,

Jop 46, Gt RUIn SR FombralyeT S Sn prosyiet o Sl s b ol

particul arly vpightesfitBélprovitied lefinreaml i d adsorbent can be kept in continuous
use by regenerating follow ng contacting with the provided olefin stream

At |east one [808Hin in Tohene endpdimenty sherpravidedn alefiBettreasn momprises mot r enove

cryenete oot MgPBR TSk Byl BB g P1AL bl
stream. Preferably, the olefin stream comprises not greater than 1,000 wppm
dimethyl ether or acetaldehyde, more preferably not greater than 1,000 wppm
dimethyl ether.
[001Z ~ In a preferred embodiment, the solid adsorbent is a molecular sieve
or metal oxide. Preferably, the solid adsorbent is a molecular sieve. The
molecular sieve preferably has a framework structure of at least 8 rings. Also
preferably, the molecular sieve is a zeolite. Particularly preferred zeolites include
zeolite X, zeolite 7, ZSM-5, ZSM-11, ZSM-14, ZSM-17, ZSM-18, ZSM-20,

(\\ ZSM-31, ZSM-34, ZSM-41 or ZSM-46. Of these, zeolite X or Y is preferred,

with zeolite X being particularly preferred.
[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



for renoving dinethyl ether froman ol efin conposition made from an
oxygenate. |In one aspect, the process conprises contacting an oxygenate

wi th a nolwowoas/0008Peve catal yst to forman ol efi n conposiPOTRS20MHFETN t he
ol efin conposition 3 W) 2005/000997 PCTI US2004/ 015757 contai ns di net hyl
‘ether. At least a portion of the ol efi n conposition containing the dinethyl
ether is contact ed e.soli orbent of .thi.s.inventi.on to enove at
| east a porti GARLaHS efhyﬂﬁ?’ﬁgu Agtl fPPB‘m f thﬁr%%‘ii‘aéﬁmB?sé?% cgretp:gg[gl In
anot her aspecthe UhfetbyPtiher 9 EBRAGET ORith AhEBE1id Nadsb® et OF VS inSedtioht fder
processed to renove non-olefin con(gmnents fromthe ol efin conposition prior

to contacti ngremwp ¥|least ﬁP@I@l@pﬁ th eifiyl kthen&osthe arca@r!ﬂdrqieﬁn stegam. hin

i nventi on. e roed in

process is de é %d&g’p &Pgo%ﬁoﬁ)ko glep IP%‘P&S |n s eérpsrocegﬁeg one of
the ol efin st fcﬁﬁﬂiﬁovesndipdﬂéﬁ@b@xﬁpdﬂdnfs frb& theblefin @@mh@ntprmi té Boritadtigent i on.
[ 0015] Al'so provided in this invention, is a process for renoving dinethyl

ether from anths @efin cempesition path thesolif r@ésqrb%tqfﬂns(:}vmﬂoaﬂdnatet peether 50 wt

% et hyl ene, P4t Ot al
wei ght of t h£)sr #ﬁ&g ?génbgﬁﬁ%n gcfm%dﬁﬂgi?é @%?ﬁ%slggs %r e ter al?flgﬁ %ted wth
a nol ecul ar maetvtwd dlefip BRyEng tand 086 bf thepslefin etieartis ish@nductwt\hmh ﬂiﬁé@ﬁﬁ from

the provided ol efin tream The nol ecul ar sieve has a dinethyl ether
adsor pti on caffisoryst gf thig inyendion. o | % and an ol i gomer accumul tion of not

greater than % dﬁ@,,@g@ %&g_ﬁq g
D et hyl Et heE} ggom an gﬁ%f n Stream {gg%!%ﬂ%rﬁg %dr?\(\%%% grﬁh%vrl% eésﬂlyg
pr ocess for rethewvimom myﬂeﬁmﬁ&eamdhatammans sl,lméuhyl etharahe atlileast (50 witheher or
taI dehyde, froman olefin stream roces co rises
w di ng an %}Léé]PPﬁ RIPPYISRE; @BFML‘%ﬂen Pha CQFPb 3*,'%,?%}‘ b QrP“r tpt
miJ ority (i.eme QERAIBEarhhahéBféhnOftrdalif i H@rﬁ@]&e 1Ps ?eileﬁ"ith'a{‘rﬂché‘cxﬂ)dref' n
stream [00171e| n thlss i nvention, a soli (lj iaéldsorben('z0 | sC used for renoving the

oxygenate fr (mﬂtd'l@ gmeve rat ietaste&portmmofriac wimethyl ethot framathis priveded hlednt he
characteristi s enat e,adsoy.pt a and | o at.ive
ol i goner sel eS ?hg %%5 Slevﬁé‘a%(?lcfng‘ g’é’iSﬁﬁgﬁ& oﬁé/\té I’t‘f?ga‘éfgf an{ﬂeﬁ% adsorb
a 0.1 wt % and an oligomer accumultion of not greater than 5 wt %.

DETAILED DPESCRIPTION OF THE INVENTION

L. Removing Dimethyl Ether From an QOlefin Stream

[0016] This invention provides a process for removing oxygenate

contaminants, for example dimethyl ether or acetaldehyde, from an olefin stream.
In general, the process comprises providing an olefin stream containing an
oxygenate, then removing a majority (i.e., greater than 50%) of the oxygenate
( present in the olefin stream.
[0017] In this invention, a solid adsorbent is used for removing the
oxygenate from the olefin stream. The particular solid adsorbent has the
characteristics of high oxygenate adsorption capacity and low cumulative
oligomer selectivity. That is, the solid adsorbent has the ability to adsorb a
substantial amount of ‘oxygenate from the olefin stream, and is essentially inert in
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,



>

substantial anobunt of oxygenate fromthe olefin stream and is essentially
inert in that it has low or no activity in converting olefins in the olefin
streamto other products such as olefin diners, oligoners or polymers

(col | ect iWOI2905/@089% ed to as ol igoners). The end resul t PCA/URPIHPITHEE solid
adsorbent of this invention is that the adsorbent can renobve oxygenates
such as di nethyl ether or acetal dehyde, 4 WD 2005/000997 PCT/ US2004/ 015757
particul arly_did | 5:61 , | V) lqw | evel .
' aadi 1 on Pe REaE A atick e an V1 el QBRI i BRI, Bisor bed
materi al, andditibe, tesuistibent chndsold at sigiifjoart iqnamntityyofdhp |ads@bed eathrii,r ed
olefin product in the olefin stre by causing the o] efin to be. cgnverted
to the undes P?%H?eeacgﬂt&éihg?estﬁﬁt S}ﬁx‘g@%ﬁ}é .delL’i]."'telﬁ‘g @FF‘{)‘TC{ Blﬁhﬁﬂ’r‘?q’t’ét gb&!ed

Adsor bent [ 08{gh shagm3R) datlsinf 3R 16 te doRbSrtddY8aRE Liddbsirabla Bligeesat e
adsorbent that has a relatively high oxygenate adsorption capacity, yet is
substanti al | pradnetst to formng olefin oligoners. Oxygenate adsorption
*capacity, acgording to,this .inventian, ,i.S l()jfi ned as anmount of oxygenate
adsor bed (e.g-:, grans eF68A ' From ol efin stream divided by

total weight [robﬁspdsor bamk stE@8dsofbeit of thil id¥ENtdh 1288 6k PRMhte BASHHER thaamOVe
oxygenate). The degree of inertness, according to this invention, is

defined as chasut aelatieely|higho pisygenatecasdispiption capacity, yell isgtibetantiallyi imgrt to
collectively.referr t o..herein | ef.in di s, ol j.gomers,..an | ymers.
ot at i ve ST SUEPDES) RIoBrEhd halePRbT frulhRegint B8 Y

grams of ol i goB®ion, dé defed Dyantdindlof aRPesnhteidsorbed i(6 g @rime bLexypenitbe
adsorbent (e.g., 3rams of olefin contacted with the adsorbent). [00191 The

ox%/genat e adsBioyed ofoma@lshn tsfrearny divided: ot Wil phadorbent aised t(egity i s
det erm ned, rdi hi s 4 1.oR, ont4 I . i

Pref erably, % ﬁ% ogg;&? ﬁér?g%tdhgegn?%ﬁjr%nﬁggo&%gﬁaé@é c@%?éngﬁgngwil}s?&ﬁegs\md

t hrough a vassrling omtthis ihveptivheisadefore east cumtiunlative oligoratreseddetiSitiyr wikth LHSV, a

pressure of _380psi 2721 kPa), d t eratu of. 2"8C,.. unti |

br eakt hr pugwlaﬂontqﬁ%%eé%ﬁilﬁa?\@)w _§5fn5l5§€ ta, befeinsat OE%%%F&S, Stigopess, and

appl i cati on ép&%&@] tﬁ:rfh'iﬁi,v%fm%& B NelectiVify %W%F&@éﬁgﬁg&%&ng??ﬁ%m ty of
. 0

the solid dsorbent used in this Invention is at | east
Preferably, (g grangenfiptigomer) divided by total amount of olefin contacted by the

adsorbent (e.g., grams of olefin contacted with the adsorbent).

[0019] The oxygenate adsorption capacity and the cumulative oligomer
selectivity is determined, according to this invention, on a continuous flow basis.
Preferably, the olefin feed containing oxygenate contaminant is flowed through a
vessel containing the adsorbent at a flow rate of 3 hr'' LHSV, a pressure of
380 psig (2721 kPa), and a temperature of 28°C, until breakthrough of the

( oxygenate is observed. See Examples of this application.

[0020] In one embodiment, the oxygenate adsorption capacity of the solid
adsorbent used in this invention is at least 0.1 wt %. Preferably, the oxygenate
adsorption capacity of this solid adsorbent of this invention is at least 0.2 wt %,
more preferably at least 0.5 wt %, and most preferably at least 1.0 wt %.

[0021] In another embodiment of this invention, the cumulative oligomer
selectivity of the solid adsorbent used in this invention is not greater than about
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

‘h



adsorption capacity of this solid adsorbent of this invention is at |east
0.2 w % nore preferably at least 0.5 w % and nost preferably at |east

1.0 wt % Weoddddndogeanot her enmbodi ment of this invention, pdifuguiiwgissve
ol igomer selectivity of the solid adsorbent used in this invention is not
‘greater than about 5 w % Preferably, the oligonmer accunultion of the
solid adsorbent of this invention is not greater than about 3 Wt % nore

preferably, noliggmenselectivitigompsponds o the agrountef qlefin lost Epay the ifsedraiteagy eat er
than about 1 wt % __The nul atd ve . 5 2005/.0 7 PCT /
ol i goner sel e@idit Sy“rftcé’??j‘@é‘s’é?ﬁ‘&%t tf%mfaf'nenarmqﬁ]ﬁt R%Bgrolﬂécf |°/nug|%§ag%%f 8%%’7[?%% feed

stream as a g@sathvitypthelpyeddérablel6lefih@eetdlosson. The hi gher the cunul ative
ol igonmer selectivity, the greater the olefin feed | oss. [0022] Preferably,

the solid adst93eht s” us&aelerabiyithe solidadsorhents eseddndhis inyentiapsare RYFoYsave a
| atively high: . i ment , i d b h
o eart ace ar e S HaP Ry b RlarblyOfien SRR IRAL - 1l Bic Shleimdfi GRS 12VE

have a surf acedserismtohaat a ksedsde aboof aB0@stnaboyt 200 é/gor Bfeferablyy tirt sdlidast
about 400 n2/g, [0023] According to _one aspect_of jhis invention, the solid
adsorbent  cofifiorleats %ﬁsa% eé%?ﬁéﬁ@é?eawgewa%@ Hd8oMPES Hﬁ?eaalﬁaer Eeys;
particul arly %;J{Rt‘llqg?nz/ 2t her or acetal dehyde adsorption capacity, nore
particularly dinethyl ether adsorption capacity, relative to the non-ion
form of the sHI028] adsor Benordirg smpinesaspedt oflitlis iipventiong lthedsold adeabéntone i on

from Goups 2-7 and 12-16 of .the Periodic, Tahle of the El.e ts. T
by b o 5 b SotBpIges 4o AR & PYSeate CUSHTBRGR FRRACION RAsH IR e Yl dbook
of Chem stry afe BRYSdetaidelSde dadsbiptioRN caphBify, - APL partidifarky &fimethlyC etitdpi Ch s

i %or porated herein by reférence. [0024] The ions that ar'e incofporated into
t e solid adsaisbmitonsipaditysrelativedotheompreion fomn pf theeotid atdsorbensr Exempleses in
or

on the solid adsorbent.. Fon xampl e, t I an an u rted on the
adsor bent, i n%tgsr“ﬁg r'gl?seﬁlcéﬂdf F'f'i? r%eatsﬁgngﬁnaﬁ%%rtsﬁguﬁ §f7ﬁ%ndag§'&§b(gfﬁﬁe tPSPO&C
i on- exchangedrdblé of tHecER# RatsDEThe PEi&TiCTaEIE JfARS Eldnikiits! stfer@éd teR&EInCIBE | ON
from Goups 2, 4, 6, 13, 14, and 15 fromthe Periodic _Table of the

El ement s; mrfbabﬁéﬂep}&%ﬁ ylagdbeckaef Cheristryrand Bhrsigso 885 Bditien, £001-2002,

Part i cul arly ERETHLLYL Wk bbOBoRHATA 8 1Y/rftédENa: o adsorpti on
[0024] The ions that are incorporated into the solid adsorbent of this
invention can be present at numerous sites in or on the solid adsorbent. For
example, the ions can be supported on the adsorbent, incorporated within the
framework of the adsorbent, or ion-exchanged into the adsorbent. Preferred ions
include at least one ion from Groups 2, 4, 6, 12, 13, 14, and 15 from the Periodic
Table of the Elemente; more preferably at least one ion from Groups 2 and 12.

( Particularly preferred non-limiting examples of oxygenate adsorption enhancing
ions include zinc and magnesium.
[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. comner-sharing TO, 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., Introduction



ions include zinc and magnesi um [0025] I n one enbodi nent of the invention,
the solid adsorbent is a nolecul ar sieve. Ml ecular sieve materials all

have 3-di ' | .o-f OUr - connected franmework structure o ng TO4
W6 i fbogor Fcf@%uﬁiﬁ%’r

tetrahedr is any tetrahedrally coordinated cation

‘nmol ecul ar sieves are typically described in terns of the size of the ring
that defines a pore, where the size is based on the nunber of T atons in

the ring. O her Zepbitee\Woieked yipé Bhutiest Sacosd | ComplatdudRevishé ared Eapajedednt of

rings that forma cage p si,on  of and
t he spaces bef%%? %ﬁ%ei&gspa%eéé éﬁﬁ?ﬁéﬂ?&sm@%ﬁ’ AW%?IP?}B&Q%EBIEM
2005/ 000997 P@'UO%SZOO4/015757 to Zeolite Science and Pr actice, Second

Conpl etely Revised and Expanded Edition, Volume 137, pages 1-67, Elsevier
Sci ence, B.V.[0026kt er daﬂihersmauemb@mand(lmppre m@ze]ﬂm@ewmomréérum and

| arge pore rmlec Iar I_eves hav ing to_a eat er

f ranowor k- ty pHBE 1 B EECPT SR GrybaanE it tn o pRstied BPebinth Bt 5.
10- or 12-ri nﬁxoﬁcmaetsiw%hwe d-angesr m"lﬂngiltraétﬁfeagﬁ’ lﬁ@éleandsari!@vdrigetﬂlﬂerange
of from about 3A to 15 A 0027 Th %(iul ar sieves can be anorphous,

crystalline, ®¥e inthesmgend Otmahohléﬁ 915 anpl es include zeolite as well as
non-zeolite WO@? | ar gvﬁﬁﬂ Y}Fhe&e%s o F)Qeain% fous, 1% s‘t’zg]eh?%h%fmy pore

type. Non-limtin exarrp Sé nolecu es I Nc e shall
por e ‘nol ecul agorabiaxttch théE‘Jof /E'}'Empleél?ﬁ-‘cluaPeT%olﬂé' Bs wATMas ¥ eoBtd<molebBlar CHA,
CH , DAC, DDR, EDI,  ER 00, KFI, LEV, LOv, LTA, MXN, PAU,. PH, RHO ROCS
THO, and subs%ifyes: Whichfss ehsthe fasge spediyp or swgll @meperp@ Nondunttiag exiraples.  AFQ,

AEL, EUG HEUr RER m cJYFluiar'\g:éves Wmdm% Nﬁrﬁ%ﬁ Xo?@ su%sglwe%d ég}; (@%her eof ;

and the | arge pore ecul ar si eves titut
t her eof . O heAPGplAGR,| AFT, AT‘é,vAWWnBl[IﬁdétA/SN;CHBEE,HICEAC ,CDDR, ¥IDI, ERIS, LTL,

Fon asites O ERL LY GYEEPE MO IAC e ikl RO rE(E 3ph Fikeea
al Ut NOphoSPIYBkRs (RHT, B 5ARN MR ARIcculiARSes, WEOERAPSBUAME PER N

exanpl es of the preferred nol ecul ar sieves include zeolite X zeolite Y
VPl -5, MM 4IMERSMIE, MPEM, MITT, ZAMN.1and substituted forms thereof; and the large pore

molecular sieves, EMT, FAU, and substituted forms thereof. Other molecular
sieves include ANA, BEA, CFI, CLO, DON, GIS, LTL, MER, MOR, MWW and
SOD. Preferred types of molecular sieves include faujasites, pentasils, mordenite,
beta, VPI, MCM, and substituted aluminophosphates such as SAPO, MeAPO,
ELAPO, and ELAPSO. Non-limiting examples of the preferred molecular sieves
include zeolite X, zeolite Y, VPI-5, MCM-41, ZSM-5, ZSM-11, ZSM-14, ZSM-
17, ZSM-18, ZSM-20, ZSM-31, ZSM-34, ZSM-41 and ZSM-46. In one preferred

( embodiment, the molecular sieve of the invention is zeolite X or zeolite Y.
[0025] In one embodiment, 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
Dekker, 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



17, ZSM 18, ZSMr20, ZSI'4-31, ZSM 34, ZSM41 and ZSI 1-46. In one preferred
enbodi nent, the nol ecul ar sieve of the invention is zeolite X or zeolite Y.

[00281 InQ 39?6;5@9 ,ment, the nolecular sieve that is Useﬂcfﬁlsittb‘-?/ofs'%’ld

removi ng agen this |nvent|on i s an ion-exchanged nol ecu si eve, which
“enhances the adsorption capacity of the nol ecul ar seive. Any conventi onal

I on- exchange nethod can be used. Exanples of such nethods are found in
Breck, Zeol i Peicic Thbleasfithe ElGhentgsmoreageferdbP abBast chehion \itdre\GréufoRds, New

York (1974), and | and Cormm, Catalytic Cracking,. pages 68-70,
Mar cel Dek kefnd Vn\cﬁg R@WWWBF e’(%glﬁgimc[{ﬁgzli@sa&filnﬁ%ﬁ%f each being
| ncor porat ed agsgf N DY if GhAENERbodRhe Y Bl indEnfAC ANEA EBoRSAL 3¢ 25T eVeS

i ncl ude nol ec sieves containing at l'east one i6n from G oups 2, 4, 6,
12, 13, 14, andtal bxideadsdrhent. M%Dalﬁaﬁw%mmuseaﬁmmyst%neodl c

Tabl e of the El enen nor,e prefer ne ion from Goups 2 an
1" Parti cul 4% CHRERBHPLHerGifs HrEre 59 HECLRG HRgRELPHHE 1 GUSSY oPf

anot her erTbO%Q@PEoﬂz&ntem ﬂf&VGfbh N3, ahg mi 1 deRARAEIThe Peridkic rrﬁlslelofOXI de
adsorbent. The netal oxide adsorbent can be anorphous, crystalline or a

conbi nat i on tthe Bderhentpr ﬁ)@)@l&ﬁswf suble mngals inchfdet hagnesiual, celiute, $teontium, east
one netal ntalne Jnth 3 4t 13 and 14 elenents of the

Peri odi c TabI Hf?@fﬁﬂineél B RO l§a Lfglgmr‘?ﬁ'@hesi um
calcium str (%lilhﬂm ind R ltldéﬁmﬁtélﬁédﬂﬂgeﬁl%ﬂﬂhtﬁﬂ ahd [¥ah 2 Mitahivim, tz@ebnitn,

zirconium hatnium aluminum gallium indium thalium silicon, germanium
tin and | ead.aluiinam and siliconoarsipueferred metals withalumium gechsilieen being mared

metals, with ?etu xhreﬁI urﬂ‘l?engle&lldx?c?éﬂ'a@s% t[EQéqe F(e L a%ﬁrt\%n 819 1s Illil‘sg gpngfe&!)l)? )(;I de

adrﬁs]or bent us & I nvention 1S a SO pre
ance oxygmf@natéﬂotcptmman@amygérme Aﬂsbrp@dm/etmpa@t}al Anppécﬁ%ﬂﬁdrﬁn net hod
can be used. Exanpl es of such net hods_are found in Gates, Catalytic

Cheni stry, pageeeazeonmsthodqnan bejused Bxaspples oR@igh yasthodsage fyund IPtC@F@r red

from & oups S CHGRsEbAES TR Sio, Wb IR St A YL, 1O
El enment's; noPeefprred @npleguatat rhetalséxidescincude meyah (ﬁlda:sp@)n?almmg at 2east one

Parti cul arl y . preferged I gns, igcludg zinc, and mmanesiym, Lily, posgrjption of

Elements; more preferably at least one ion from Groups 2 and 12. Particularly
preferred ions include zinc and magnesium.
L Description of Olefin Stream

[0030] The olefin stream from which the oxygenate is separated according

to this invention can be provided from any conventional source. Such olefin

' streams include, for example, cracking of petroleum streams or catalytic reaction
(‘ of oxygenates to form olefins.

[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



[ 0030] The ol efin stream from which the oxygenate is separated according to
this invention can be provided fromany conventional source. Such olefin
streans | exanpl e, cracking of petrol eum streagsy » Lyfic
reaction Wé 9@ Qxy%znat es to formolefins. [0031] This i nveﬁ??%’n@{@
"particularly beneficial in renoving oxygenate contam nants fromolefin
streans nmade in oxygenate to olefins processes. In these streans, oxygenate
cont am nant s oygenats; direfetdbyy mithgreatnr toet abmiﬂh;iﬂev@pm dxygarats entore n
relatively high_c centration res such oxy ca
cause probl er&ref%gl?qﬁﬁpﬁ&eaﬁﬁrd HB‘E(‘:‘E’ &F‘?‘thy?ﬁéb%%‘tﬁ ?‘yp f%@?llé

and/ or propyﬁcﬁr% atbf G415 16%{@? eﬁﬁteeﬁﬁ%'cﬁ)to&zﬁe\ﬁégﬁpﬁﬁ@d}éﬁﬁs can
poi son many conventional polyet ene and pol ypropyl ene Torm ng catal ysts.
(0032] I n onesteatnodOfemvrsef farhexyigavaetd ba,remoredifof thesolefnrstitaronsathéch t he
oxygenate is to be.renoved conprises not reater t.han ahout 1 0 m 8 WO
12005/ 000997 PRIISHEND A0l BY ﬁ%?@?ﬁ’é‘te SPSfCé‘?bo?Sr‘?c‘Hoﬁ‘ ng@éﬂdga about

500 wppm OXY%%%emlmbﬁ’tmnpﬁtefeﬁt aal%ut 0@ twiHne dk§Eerdaltdind R Whothe) ANELE:
di met hyl ether; and nost preferably not ‘greater t han about 10 wppm

oxygenat e, baabedt brwipot axygﬂaatghbascfl onHetabveight of therodefim sttkanz.o Preferablyor
oxygenate to pe reno dfro ol efin .strea sone agur abl. e .anount nust
be present. I"H @ﬁ%dﬁ #ﬁ’ eé%P%“x}?lﬁ%‘H 51 {er.prege{aﬁ\éﬁﬁ Xl g}?ﬁt ain at
| east about qO033f}'ppm oxmmeeenmadmh@t N ehifiventidh, ihealéfin ahaui cdntyiBdM
oxygenat e, based on total l@?}bt of the ol efin stream Preferably, _the
oxygenat e i s ethyieranaropylens bofylencetos) & epmbination therppfef Blesimab)y, dhaeleln et her .
[00331 In an S99k BN te ) n al ns
Jlene, probstnEonate Helea sblf MONED Al TpBpRlehd BIGRIE B0 1

et h
ol (ef in st ' eacambﬁnﬁtmhrthexabf Ibaee‘dt o btait wEighibf Phecslaffh ctream prma&f&m;e the

but yl ene, conbi nati an thereof ased on tot t of the olefin
stream Pr ef %fBl sireai gontaipg from %‘?%éﬁ]ﬂ(ﬁﬁt‘%?h%mfﬂ%dﬁ "éz%«lelmpm WEneo about

99 Wt % et hy'bgf}]ﬁ%%egBPB%ﬁmﬁzatloH%éfE&“%oré’gréfe Bﬁbﬁ b0 $61 S0 atThf ©

preferably fr w % to abol A)et yl ene, propyl ene,
butyl ene, or 94 w:tdrisbcﬂnaimo,n prdm'dm;‘ ‘butylehepomt a q:nm‘tbmatahi yhdreofm aldantos60 Wt %

b 95 % I h f,
0o o BRSNS R R 108 e SR BB B

a combination thereof, based on total weight of the olefin stream.

[0034] In another embodiment, the olefin stream contains both ethylene

and propylene. Desirably, the olefin stream contains at least about 50 wt %

ethylene and propylene, based on total weight of the olefin stream. Preferably, the

olefin stream contains from about 50 wt % to about 99 wt% ethylene and

) propylene; more preferably from about 55 wt % to about 99 wt % ethylene and

( propylene; and most preferably from about 60 wt % to about 95 wt % ethylene
and propylene, based on total weight of the olefin stream.

[0035] ~ In another embodiment, the olefin stream contains both propylene

and butylene. Desirably, 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.



[ 00341 In another enbodi ment, the olefin streamcontains both ethylene and
propyl ene. Desirably, the olefin streamcontains at |east about 50 wt %

et hyl ene r l.ene, based on total weight of the ol ef} 15

Prefer ablﬁaq?(ﬁ/eo%%ﬂefi n stream contains from about 50 M;&U}?/tu(%&@g@g}J%Q vit %
et hyl ene and propylene; nore preferably fromabout 55 Wt %to about 99 wt %
et hyl ene and propyl ene; and nost preferably from about 60 wt %to about 95
w % et hyl en@036nhd pr ojy| amgherbasdddinient,otled olefighitreain tthet dk eproviiedeam

[ 00351 In another enbqdi ment, fhe plefin stream contains. bot ropyl ene and
butyl ene. De%qmRfHie§ at ﬁﬁ?t 6‘88\’%’#%\"’? g‘aﬁﬁhé’&ﬁf’a ??'Sg]a‘ln F%%s‘f’e'&_BBBP ﬂg‘bo %

propyl ene arﬁﬁmﬁ Y PRIFGrabR2 8RAprBRidb® oflfin A cRhphifiR #h&ki Motk 783 %
Preferably, the olefin streamcontains fromabout 50 wt %to about 99 wt % .
propyl ene anethylbng, yarshsiorenpreferabbf atr kebstyatfoud P0amiotit etbPlent, Based oabimtal 99 wt %
propyl ene and .gguc%%then ~.and nost preferably fromabout 60 wt % to about 95
Wt % propyl efeebteidhs g Mbased on total weight of the olefin stream 9 .,
VO 2005/ 0009983 FCT/ US2BD4h0h5T BbolidRAE] the NolafetdeEmeraoH MRsvided HRo Ol ef i n
streamthat is provided conprises at l'east about 50 wt % ét hyl ene, based on
t ot al wei ghtcopiprishe ableast abous 5Pt prepslencalbrsed omdotpl weight of theedlefinst r eam
conprises at_ | eastyabout, 75 w_ %, ethyl ene, and nore ef er.abl y at .} east
2bout | 90- vt ity e by e prayided blbfin i et PR CIRNL Y5 B % *T 0037

I n anot her gfibpdene;ahd thbe prkftdbly 90 We3Mptdpdileries bRsedVdriRthl aléight STARP! | ses at
| east about 50 wt % propyl ene, based on total weight of the olefin stream
Pref erabl y, al¢fth §Fe8-ded ol efi n stream conprises at |east about 75 wt %
propyl ene, re pr . O . | ght of
Phe ol of | n 10g38lary PoBhEoR ety Bpctahy Q0BG rehBREY 160 ol lratS

r&l atively |lowethai; epidpahe,0butané, et hanmbniatjvandherbof apreferably aa Clowlet nat i on
thereof, preferably a |.ower _concentration of ethane than propane.

Pref er abl y, SoReengrEen pf sthaps Hhap pronans . £1e{erablyy theglghn sikeam spwpnses npt o
et hane, nor e k&M GERARbYut WPt U SRLES nﬁa}@gx@}@xﬁui ﬁot‘l’)‘geoﬂér ﬂfaﬂ%@uﬁ Q4 ofroSt
p t ar‘?'e, se

preferably ot greater than about w % e on total werght of
t he ol efi n sthamgnand most preferably not greater than about 2 wt % ethane, based on total

weight of the olefin stream.
[0039] It is desirable that the olefin stream contain a relatively low

concentration of propane. Preferably, the olefin stream comprises not greater than
about 5 wt % propane, more preferably not greater than about 4 wt % propane,
and most preferably not greater than about 3 wt % propane, based on total weight
of the olefin stream.
[0040] It is also desirable that the provided olefin stream contain a
( relatively low concentration of butane. 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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[0039) It is desirable that the olefin streamcontain a relatively |ow
concentration of propane. Preferably, the olefin stream conprises not
greater twmoglg&ggﬁ W % propane, nore preferably not gEai®nddaniabout 4
wt % propane, and nost preferably not greater than about 3 wt % propane,
‘based on total weight of the olefin stream [0040] It is also desirable
‘that the provided olefin streamcontain a relatively | ow concentration of
but ane. Pref 0842]y, t hellanbiber sembedimentapthes edefmotstregme dhhatr ist pgevidedbut 5 wt

% but ane, nore preferably no r eat bo. wt 9% but ane nost
preferably ndPHFESt 8‘% %’%ﬁ‘ﬁr %ﬂﬁogﬁw{&%al%&éc%%%dbﬁﬁg%?é}ﬁ wil fyht of
the ol efin styrepeblelfiaGirbhm! tAdcordifS td kY @veértionh Cs+ hdRoibens tefdas td hey
.provided olefin stream contain not greater_than about 1,000 pm wat er,
based on t ot diydvasiaghen esmtainiag Soiraherg caxboasnd refrablyrthe provided @Vf\gT $treast r eam
cont ai ns not great han u 0. P re pref I greater
.than 100 wpprﬁgwg 3?, mg‘n%emrr%ggl a}lpalb ggtezr%l/g;b\éfgl(;él}oé;g@gﬁs’taﬁgrﬁ cgfg%ﬁ%(fe%giyvmpm
wat er, based rop gréitér thaRi Hbiit 0fwttoheCsrohwirodarsdnse baged 1éh YWhI2@6ph 0P A/

PCT/ US2004/ 015757 [0042] In another enbodi nent, the olefin streamthat is
provi ded co@é?ﬁ%%@eaﬁbt greater than about 5 wt % C5+ hydrocarbons, based on
total weight t he ol gf; : h N5 | |

hydr ocar bons [‘r)g{jgr s to %5/%%@?%2}&%8%0% g’ieﬁﬁl%QSﬁloanﬁ}%é %g?'%%%is'é

Pref erabl y t kentarmnime drom eléfin streaasnmado ip pixggenateoto glefiat girodebses. about 2 wt

% C5+ hydrocarbons, an re preferabl not, greater. than about 1 wt % C5+
hydr ocar bons OXKgNEle @nglf’g?o%?“\%qs&%tand?&g?f@te 151 %omfagted; with ap ?fé‘d 1 S

i nvention is cpafyst fofthlah EREEIBPARltidnbrs8EMYI Ng oxygenate contam nants
fromolefin stréans nade in oxygenate to ol efins processes. In oxygenate to
olefins procde®dd, an drnyyemnefemed smbodiment ed the tprocass aifethe invantionnthe
catalyst to forma gel gfi rl%corngssi tion or strean‘{ [0044gql nqa greferred
enbodi nent oP"Wé‘ag“'r gdstack, contains opg, oF PO OXygenates, MoLe, spegificall 4 Qs o
cont ai Ns one pRjre FBERIPVHEPNRAES, coNBHiEing RE tdabi 618 biygeANfofl! In'PpRfGfedani C

conpound(s) containing at |east one oxygen atom In a preferred
embodiment of the process of invention, the oxygenate in the feedstock is one or

—t

more alcohol(s), preferably aliphatic alcohol(s) where the aliphatic moiety of the
alcohol(s) has from 1 to 20 carbon atoms, preferably from 1 to 10 carbon atoms,
and most preferably from 1 to 4 carbon atoms. The alcohols useful as feedstock in
the process of the invention include lower straight and branched chain aliphatic
alcohols and their unsaturated counterparts. Non-limiting examples of oxygenates
include methanol, ethanol, n-propanol, isopropanol, methyl ethyl ether, dimethyl
ether, diethyl ether, di-isopropyl ether, formaldehyde, dimethyl carbenate,
(k dimethyl ketone, acetic acid, and mixtures thereof. In the most preferred
embodiment, 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 of the process of invention, the oxygenate in the feedstock is
one or nore alcohol(s), preferably aliphatic alcohol(s) where the aliphatic
moi ety of W seosAbsho!l (s) has from1l to 20 carbon atoms, peRiSiRbIs,E7 om 1
to 10 carbon atons, and nost preferably froml| to 4 carbon atons. The

"al cohol s useful as feedstock in the process of the invention include |ower
strai ght and branched chain aliphatic alcohols and their unsaturated

count er par t s. miNtures ithereofn gTexany| prefeutd dilyeptnareoxater am nittogems twitnwhter

et hanol , n- pro anol .. i?ﬁ ropganol, nethyl ethyl ether, dinmethyl ether,

di et hyl et herPeg PITgHY gyf 8T¥br, formal dehyde, di nethyl carbonate,

di met hyl ket qog46jacet i CTRE idfluerit g efthert ddded dirBIE RS a fbélistdeR diRinglin®f €rred
enbodi ment, the feedstock is selected fromone or nore of nethanol, ethanol,
di met hyl et haeacter ex addededirastly dntoca resetor. watadded wildy avolefindpmnipg eptalysbl y

nmet hanol and di nethyl .ether. .and S r ef er ab. i hanal . 045] .The

f eedst ock, i ﬁomgs%bﬁmte@bggﬁ%qh%e gwgu%ro%br%tﬁgﬂﬁwnﬁgg?egg%agk 15 pﬁl%al |y
used to reduggndeh6f ERRE ABbIAL it®AbOEt 9N mole parstmiChasedr BkGotPMamdE! Bf NON-
reactive to the feedstock or olefin form ng catal yst conposition.

Non- | i i ti ng melgsepthesfesdstach ardddugnicprete fogabeitgote 8Gimale gensentear bon

monoxi de.  Caren prdh b fron AIGEH < (& SBERI0R kot BRIy S8R Plof 40
(especi al ly al'kanes 'su as nethane, et’hane, and propane), essentrally
non-reacti ve 235r olfmtone eb@ditteds ,otherdhydtdcaylfond &/ 418 Ad £Tdddskod dthed 5757
m xtures thereof. The npst preferred diluents are ter and nitrogen, with

water being dysetly qn Edipe ’ef@r r%?dq G@Ff’éﬂ(s)?ﬂi’éf‘%fﬁm%nﬁmmaﬁé(sﬂ Heee afﬁ'i:led
directly to g %rﬁ-%sﬁ. .@a"t‘éﬁt%#ﬁﬂ;é?ﬂé&, &dditioft G drofifati d&%é&t&%ﬂqe\‘edﬁ“t 0 a
reactor, or sadet whih an ol etin fgr ng catalyst conposition. In ohe
embodi nent, tphdfemblyuptopylend] butyitene] pertylend,cmdsothek hiydrocarbbine haviaggeonf from

about 1 to about 99 nol e gercent b%ﬁed fon the total number of noles of the
feedst ock an@UF CHORP 29TR% OL FUKIESAREROL hout | to 80 nole percent, nore

preferably fygmgrabout Inidaeahbalinaéht, tﬂvéreﬁarfsxfn%glehws{ 8 ABRMIaPsitR about

25. In one enbodi ment, other hydrocarbons are added to a feedstock either
directly or caphbleeof |opnvertiagianc bxygenatectoi a ojefin gomppund. s)Suchmeleculay s) (see
for exanple U S.. Patent No. 4. 677, 242 ddi t.i on_of. aro i cS),0r m xtures
thereof - pr SPLFBFIIE Pba0 an & R el Sastb Glan o Ak 3 2R BB ar bons

having 4 or medium or small pore type. Non-limiting examples of these molecular sieves

capable of converting an oxygenate to an olefin compound are the small pore
molecular sieves, AEI, AFT, APC, ATN, ATT, ATV, AWW, BIK, CAS, CHA,
CHI, DAC, DDR, EDI, ERI, GOO, KFI, LEV, LOV, LTA, MON, PAU, PHI,
RHO, ROG THO, and substituted forms thereof;, the medium pore molecular
sieves, AFO, AEL. EUO, HEU, FER, MEL, MFI, MTW, MTT, TON, and
(\ substituted forms thereof; and the large pore molecular sieves, EMT, FAU, 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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nmore carbon atons, or mxtures thereof. [0047] In one enbodinent, the olefin
form ng catalyst is a nolecular sieve capable of converting an oxygenate to
an olefin conpound Such nol ecul ar sieves include zeolite as well as

non- zeol i tWORBYYOPY: si eves, and are of the large, nedi EMBS2EHEITor e
‘type. Non-limting exanples of t hese nol ecul ar sieves capable of converting
an oxygenate to an olefin conpound are the small pore nol ecul ar sieves,

AEl, AFT, APGy ATT, THeT Mnailft Ve diRhKandh» Gdular DASy ablERs ERI,
G0 KEl . LBV L%E LTA I\/Og\lén BAU. - PH ka? mogular sieves apablE % for s

t hereof ; the ocwdicttimgpar exygsneteud an olaﬁn@wemouml:lmve,dﬂnm aRJtng HE&JIZF-EB orlVEL,
MFI MTW MIT, TON,. and bstituted.forns,thereof.: elar
mol ecul ar  si e%%terlg\?ﬁnevf—oﬂgﬁy%dﬁ‘ agprgtese E‘ﬁ{“é’alebePﬁéh? ?eé’&r ar spgv: <f“”lp%ll‘ﬁ’ecul ar

Si eves capabl gr @bn RN dnl agygﬂate%y&ewéﬁ 6 Iﬁﬁwgcomoymizi ppgude
ANA, BEA, CFI, CLO LTL, MER, MOR, and SOD. Non-limting

exanpl es of t mcpms or lasger angl agna}{egagesjoeq/s;'ge imﬁhatrmeofﬁf Zomeboui By tad 5

B l FR ib r n r)
embodi ment, the M@ﬁuﬂearto sme\b@eﬂ‘nanﬂiﬂl;ﬁuﬁcﬂ C'_&@éféﬁibly n@lh@éhl@iﬁﬁﬂ:ﬁﬁ@bﬁatko an

olefin corrpound has an AEI gol ogy or t opol ogy, a conbi nation
t hereof , nostmpleshlr Hivps.ahayeas- ropdiRaY ym average) mgwmm?han about 5

PCT/ US2004/ 0&% £Reta lfl&%)ﬁ@r ggofna lg}fo ibo {C}Qr&go}e rgFBrzﬁﬂ% oIPL K¢y ‘Q:;utSI EVES

capabl e of fver an o efin oun ave froma 4-ring

to a 12-ring 454, glﬁceﬁioefprefeamy@rohr?bﬁ,éeoabdmtaz)&eferred enbodi ment, the
nol ecul ar sieves capable _of converting an oxygepate to an olefin conpound
have 8-, 10- B049b- rj nadolgqqlwlﬂfeésca lg of gAIVeRE ah oxyasnatsetoy @lefinze in

the range of Jofng;xacap {, Rav]e5a mblechir FeWBid of ik ?féf&%lg'm?%'r Wk, the

nol ecul ar si eve convertlng an oxygenate’to an i n"conmpound,
preferably si dqmeredhmmgldﬂhh$ phizshedraioingtsu haore girefeesb]y, htamee 08-mortenftiOalhd an

aver 202 POr e SR L BEN, RO Sy h R Ak SSIGOE e g™ 2o
3. 5A to aboutph,PAectrahedral units. These silicon, aluminum, and phosphorous based
molecular sieves and metal containing silicon, aluminum and phosphorous based
molecular sieves have been described in detail in numerous publications including
for example, U.S. Patent No. 4,567,029 (PMeAPO where Me 1s Mg, Mn, Zn, or
Co), U.S. Patent No. 4,440,871 (SAPO), European Patent Application EP-A-0 159
624 (ELAPSO where El is As, Be, B, Cr, Co, Ga, Ge, Fe, Li, Mg, Mn, Ti or Zn),
U.S. Patent No. 4,554,143 (FeAPO), U.S. Patents No. 4,822,478, 4-,683,217,
) 4,744,385 (FeAPSO), EP-A-0 158 975 and U.S. Patent No. 4,935,216 (ZnAFSO,
(~ EP-A-0 161 489 (CoAPSO), EP-A-0 158 976 (ELAPO, where EL is Co, Fe, Mg,
Mn, Ti or Zn), U.S. Patent No. 4,310,440 (AIPQ,), 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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[ 0049] Mbl ecul ar sieves capabl e of converting an oxygenate to an olefin
conpound preferably have a nol ecul ar framework of one, preferably two or

nore co [ TM] tetrahedral units, nore prefera
[ Si A4], [A(Igﬁ‘f;/d"ﬂ%y [ PA4] tetrahedral units, and nost grae‘,%ues?%o?%agom]

"[ A104] and [PO4] tetrahedral units. These silicon, alumnum and
phosphorous based nvol ecul ar sieves and netal cont ai ning silicon, alum num
and phosphor o(BeARS®}Y Uifh| Ratarit a¥o.4,24%657( éleARP@) U de PatenteNos.n4,801,309, i n

bli Pat
(MoaPO whor o 18ShETgmank et i BEor O shtents She. R0 b5 b 54730 (aogy
gﬂoggan Pat e@%oé,ﬂpb' eﬁIAP@J) iEPs AP?te§§9N0621482(45$5ﬁP§pt74§r‘$709 (ébAP§Of~SU SBe B,
(FeAPO), u’ S. PRette N Ncﬂ354&062iéGaAB$O)4 BB3\-01293 9|3W4@,A8’£&§)(ﬁé1mSQ ISEP- A0

158 975 and U.S. Pat.ent 216 P- A 9

EP-'A-0 158 97%3?1Eﬁ’ﬂﬁb°x{ﬁﬁélflﬁ9_%§$s t&’elr?é%?ggopateﬁﬁ Nog; 43?%2?? @%65 at ent
No. 4,310, 4404 ¢4y @@4)47@89‘8404183)& 330 4(2553'\1@?50)917 8576545’592%11 ANos6 46873, 460
(Li APSO), U.S.” Patent No.’ 535 (Li APQ), "US. ” Patént No. 4,992, 750
(GeAPSO), U. 9495@ﬂéﬁt4m78|5, é@lm, % p@gandﬁs% 0pQ,tadinef \chh aredwela%
(BAPSO), U.S..Patent No dé’??ég 837 (CrAPSO), U.S. Patents Nos. 4,759, 919,
and 4, 851, 106ﬁ“f FEPOrFIIY IBIF s Nos. 4, 758, 419, 4, 882, 038, 5. 434, 326

and 5, 478, 787100 PSO) Othép. mblebdlat sibldes <hphbid, ocfdcdnvértia B@)oxgge&te fstagnt No.
4,894, 213 (AsAP O, US.. Patent No. 4,913, 888 As APO Pat ent s Nos.
4. 686, 092, 4,@aEn 95’6“%‘14111?@@339386( dessrbey m BP9 S%tléﬁtglmcrosoms 011

and 6, 156, 93 4
o0 Ctos, 3 LMD meduon b, March. (310398 11 WRAORHL %692?5 pat ent s
Nds. 4,801, 3Q&oledilzﬁ'&de\&lahdaajﬁall@al&%ca'ﬁtﬂ(}nétﬂ)ABSE))Patdxit A ppRativit Seri\kDNo
4, 500, 651 4,551, 236 4. 605, 492 Ti APO) , Patents No. 4,824

4. 744, 970 (cdlf?fﬁ’i:kb)%%%?gd Febuanyt 24102000 Gateend %d bpn po- %t%y-‘?z)asp@

(QAPSO, wher t nts
Nos. 4. 567, o%@ gﬁlggfé‘{% g(,lg tg‘%“fi” 42@%3&5%%11%}1{ ,%g’}l&ﬁﬁé§§%%)37

4,917, 876, 4,md2R382¢stdk, 95&;46@41: ofW@l&&;l&ﬁEﬂzM;,QV@) TW5trad R4inhoB3 Né&y 493, 066
and 5, 675, 050YorﬁlNew YO\M;' (@Z?rv%‘}n re'ari'l hergllnlell)If Pn%(c)) oratgc} gy ret%grelrlgg-erence.

[0051] The more preferred silicon, aluminum and/or phosphorous

containing molecular sieves capable of converting an oxygenate to an olefin
compound include aluminophosphate (ALPO) molecular sieves and
silicoaluminophosphate (SAPO) molecular sieves and substituted, preferably
‘meta.l substituted, ALPO and SAPO molecular sieves. The most preferred
molecular sieves uapable of converting an oxygenate to an olefin compeound are
(, SAPQO molecular sieves, and metal substituted SAPO molecular sieves. In an
embodiment, the metal is an 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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100501 O her nol ecul ar sieves capabl e of converting an oxygenate to an

ol efin conmpound include those described in EP-O 888 187 Bl (m croporous
crystalli L hosphates, SAPO4 (U O6)), U S Pate Q4..898
(nol ecul a s@%@kdgﬁg an alkaline earth netal), U.S. Pat e%%?)spzlmi@é@ﬁsgn
"Serial No. 09/511,943 filed February 24, 2000 (integrated hydrocarbon
co-catalyst), PCT WD 0 1/64340 published Septenber 7, 2001(thorium

cont ai ni ng NMehiaFEAtheSdAEY Gh anofBpiferRdasitddmbangeekhed atdhsedisbdsed eves,
Van Nostrand Rei nhold, New York, New York (1992}, which are all herein

ful l'y i ncor p@payeareppsertadeintmtibe framenpsk of praolepular gevs trough & fqtrabedyal

al um num and/ 1, ' gk

_converting a%k%@ﬁ%ﬂgﬁiﬁ?ﬁ%@g‘?iaw&g%%%%gﬁ%h%gﬁ)bﬁje{gg?%m no%)tﬁggg?neat e
(ALPO) nol ecutatsl substrasnianBor datniptsyah one embbdisipdnat whdnSiheGhetabhibstituent si eves
and substituted, preferably metal substituted, ALPO and SAPO npl ecul ar
_si eves. The ,#8%# VBleRSHAEMT pTd 33’ Uiy rteaﬁa%géogﬂwé%ﬁ{g? Hgt 3
oxygenate to g%,ééhe_?iaﬂdqgnpound are SAPO nol ecul ar si eves, and netal
substituted BA O nol ecul ar sieves. In an enbodinment, the netal is an al kali
metal of G of@032h of t He derémisidomdidpthe mbleciihesieve sapable @ff éaivertmgear t h

tal of G |1 A of the Periodic Table of Fl ts. th netal of
Group 1115, PRUSSHIIP EHeole B Ao = drRerBbry e ol 8o BBl un

neodym um  SaiERkibHER atRiVeOR rtifesedRA Yy the bibirical Ririila, okl ¥ RAIBRISIBbAER! M um
erbium thulium ytterbiumand lutefium and scandiumor yttriumof the
Periodic Table of Elements, a trangaRiddMAKE)E&: of Goups | VB, VB, VIB,

VIIB, VII1B, n;ie.l EROfe t he tPerti ?di c Tabl e 84}. El enentsh#gr {n'xt ures of any of
thﬁse net al &S‘S’:F%s. TRIGHRS p e fBPY 8Ce {R8n A8y, BrGIRRAR]Y 30 QHRIC o Fr om
the group cemgilatingseedt; 94s tHe'nuntBér oF tholdstof Fper MBle MM, MI,P, 58 and m Zn and
Zr, and 14 WD 200 1%%0997 PCT/ US2004/ 015757 16?1 Xt ures ther%aé?.mz I n anot her
preferred enbau? Halye frompOde lyprefarably dnte QiF,and gsest preferebly fem Q tos@Bi®d into

t he framewor f ' . g apgﬂ |t as
[ M02], and gaa?]rd y@rgﬁﬁég?&?ﬁ%%@é g%"glé)% |f%g’gr?ﬁ ?%}g%a en%:cggls?)g{%g’ gP Eﬁé‘é\g met al
substi t uent . isFometadaseidcesd fromosie @hGoaipnBEtIIAMIB NI VR ¥B, SUBsMIIBlent  has
3n¥? | Ieg e bZE Ofaxyi-kii:@-{h?aﬁdﬁé’ off ?ﬁe %reriggi’c ’}aﬂﬁc noef"t Elce?n%;ltc"’s? p?gfc}arl]) y t1\91t irsahedr al

selected from one of the group consisting of Co, Cr, Cu, Fe, Ga, Ge, Mg, Mn, Ni,

Sn, Ti, Zn and Zr. In an embodiment, m is greater than or equal to 0.2, and x, y
and z are greater than or equal to 0.01.

[0053] In another embodiment, m is greater than 0.1 to about 1, x is
greater than 0 to about 0.25, y is in the range of from 0.4 to 0.5, and z is in the
range of from 0.25 to 0.5, more preferably m is from 0.15 to 0.7, x is from 0.01 to

(. | 0.2, yis from 0.4 to 0.5, and z is from 0.3 to 0.5.

[0054] Non-limiting examples of SAPO and ALPO molecular sieves
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,



[0052] In one enbodi ment, the nolecul ar sieve capable of converting an
oxygenate to an ol efin conpound, as described in nmany of the U S. Patents

ment i oned_above, (s_represented by the enpirical formla, r ous
basi s: rrﬁ:‘{%ﬂ?ﬂl”k}@ioz wherein R represents at | east one Pt%%?%g)/%gent,
"preferably an organic tenplating agent; mis the nunber of noles of R per
nole of (M A yPZ)02 and m has a value fromO to 1, preferably 0 to 0.5, and

nost pref er alg APOLIBNALE® 18 ardd AXPO-34, e¥86l mbré pif@ sl ont BLa 6BMbinkties bf on of
Al, P and Mas tetrahedral oxides, wher is a netal selected fromone of

e M
Goup | A |1 A8AR@:18 SAPOBIBALPE-34/1a8d ARRD-18viand pnefeldcanipiniRg ngleculapf t he

consi st | ng- o tRESEREnaRTEERAR dnddr Seoniinfiftnift ARG B DY 010
enbodi ment, mg| andifretdl @onthid MblcCaldpsictes therecf, and y and z are greater

than or equal to 0.01. J0053]. In another enbodinent, mis greater than 0.1
to about 1, X09551 greatldran phodiment, 4B gmolecway sigve caprble; HeConYRHEELAD f 1 om

0.4 to 0.5, S+ : _ t -h, r Iymis‘
From 0. 15t 0 o 5end? 14 By bsfin (opifin@he b Wb bt pPBigho) G BIGRE! Y
fromO0.3 to @ishinct Phasés oNeorystallnet stngtezsamithas ond nfshdetlaa rsitvAldetpositioaul ar
sieves capable of converting an gxygenate to an olegfin cqnp d_i ncl ude one
or & conbl ndki RtigHaRiptergrowtesladilapieves; aresdersribed naliS b Raeds 1g,
SAPO- 20, SAPQpiﬂicat?ﬁP@éﬁzﬂNé@@ﬁ%msfgge@ sSAP001 (andPEP WO os/PoNYe 4 1,

SAPG- 42, SAPG-44 (U.S. Patent No. 6,162, 415), SAPO- 47, SAPO-56, ALPO-5,
ALPO- 11, ALP@utiléshedl R@ri3116, AL998s Dbth AfP@hddy afd Peredy , fullpLidCorperatech cbynet al

cont ai ni ng nol ecul ar .si eves t hergof. The r referre | ecul ar si eves
Copabl o of cOHEEERn T EROH, A Bent, i mBfRkRaP Eke sie Fherite R or o
coubi nati on gf te thSin oM cporprIRt iseSaeast Hne irtergV¥i? PRAVE QI8N

PCT/ US2004/ 015757 SAPO- 56, ALPO 18 and ALPO- 34, even nore prefera?llgy one or

a conbi nat i oAndCHAAPENgEorkdxpe. 3F0r Axpmply SEOABPALRO-18nan
cont ! 19 "B Ay GRS 8 AP R CAREMNAIRL S i cves
t her eof . [0056] In one embodiment, the molecular sieves capable of converting an
oxygenate to an olefin compound are combined with one or more other molecular
sieves. In another eﬁbodﬂent, the preferred silicoaluminophosphate or
aluminophosphate molecular sieves, or a combination thereof, are combined with
one more of the following non-limiting examples of molecular sieves described in
the following: Beta (U.S. Patent No. 3,308,069), ZSM-5 (U.S. Patent Nos..
3,702,886, 4,797,267 and 5,783,321), ZSM-11 (U.S. Patent No. 3,709,979), ZSM-
_ 12 (U.S. Patent Mo. 3,832.449), ZSM-12 and ZSM-38 (U.S. Patent No.
( 3,948,758), ZSM-22 (U.S. Patent No. 5,336,478), ZSM-23 (U.S. Patent No.
4,076,342), 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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[0055] In an enbodi nent, the nol ecul ar sieve capable of converting an
oxygenate to an olefin conpound is an intergrowh material having two or
nmore distinct phases of crystalline structures within one nolecul ar si eve
conposi ti SYP 20050000887 i cul ar, intergrowth nol ecul ar si evess /BSHELUSHed in
‘the U.S. Patent Appli catlon Serial No. 09/924,016 filed August 7, 2001 and
PCT WO 98/ 15496 publ rshed April 16, 1998, both of which are herei n fully

| ncor poral ed 462 667¢ i ALPO: 1 gu@%%&ﬁ RBOGH (000, HOSIR | AeimSiliShey ©
capabl e of coﬁvertl an oxygénate to an ofefin Conpound conprises at |east
one mtergronﬂ‘A;ﬂ&)seTASOAE (EBsk OHA29F ad¥Shp rtordry pilicateSo(U.Sx atgtérd, NSAPO- 1S,

flr_Zrcr)eilaD?EdtypAe g‘fsé?)@g}/ﬁ?ﬁ&aﬁg frage%/ﬁ]ﬂf W%ﬁgéul ?gﬁ%@@%&_@r e of

‘converting an egesPreM.o AR 2Rt n owmsaH Rb.242008paLcER 1 @S, OF mor e

other nol ecul'ar sieves. In another enbodinent, the pref erred

si |'i coal unm ndistespat 5,288,345), FARD3H dxindt ALROHe €UISarPatens e, 5,872,203),

ron-1 1 1 41 mo Wb PRSI AR Bltalpe? e THF iyl Ree £ Py et
(U.S. Patent lh@pso'ﬁkf@ﬁs 0§9r)ent M 63¢05353 (NEISundlogeolites), 7&?@ %%%pd}o@? 267
and 5, 783, 321) 11 (U.S. Patent No. 3,709, 979), ZSM 12 625 Pat ent No.

3, 832. 449) mheq@aranﬂe@slv(@§ (Patent Plasené.2Rb69G 3,88H8%583,1026/3 2and U, S,

e e i A e D 5 (S
Patent No. 4,039 358). VM2 (0.5 Patent Ao 4 et EMATSTE ”‘?E?‘*ss
Paé-ent No. Oéfé% ﬁﬁwouag\ﬁfa medes orpigraplateg, intoy Ce@wsmg; Wﬂl

A e e P
Pat ent No. 4n9ﬂdq1385$ipve\/lé‘aﬂal%t (:dzinﬁomﬁm enta MomulBed il 6Bldr, sitked tBakykt S.
pat ont No. 5CoBpoap: THENPBRIHG Biolpe HovRa=talybh SUpp SRR b gaisd info

PCT/ 1JS2004/ Qdé&fdbdhape a8 4ieQ Z)llrtlcﬂs %che%véﬁilo%al RRhMifhesNch 4s 35y Utfihe,

titanium alum nosilicates
pelletizing, extrusion, and the like.

[0058] There are many different binders that are useful in forming the
molecular sieve catalyst composition. MNon-limiting examples of binders that are
useful alone or in combination include various types of hydrated alumina, silicas,
and/or other inorganic oxide sol. One preferred alumina containing sol is
aluminum chlorhydrol. The inorganic oxide sol acts like glue binding the
synthesized molecular sieves and other materials such as the matrix together,
( particularly after thermal treatment. Upon heating, the inorganic oxide sol,
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 ion, has the general formula of
Al;,0,(OH)oCl,x(H,0) whereinm is 1 to 20, nis 1 to 8, 0is 5to 40, pis 2 to 15,
and x is 0 to 30. In one embodiment, the binder is Al;304(OH)24Cl7#12(H,0) as is
dc;scribed 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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(TASO), TASO-45 (EP-A- 0 229,- 295), boron silicates (U S. Patent No.
4,254,297), titanium al um nophosphates (TAPO (U.S. Patent No. 4,500, 651),
m xt ures %8225%,&,@911 ZSM 11 (U.S. Patent No. 4,229, 424), peqhyshfoddids=S-
Pat ent No. 5,278, 345), SAPO 34 bound ALPO-5 (U. S. Patent No. 5,972,203),
‘PCT WD 98/ 57743 published Decenber 23, 1988 (nol ecul ar sieve and Fi scher-
Tropsch), U S. Patent No. 6,300,535 (MF |-bound zeolites), and nesoporous
mol ecul ar si ewssre (binders Raie enmbived. with28%, 6961016 008 1884imBing 0exagyidesanf]

5,108, 725), which. are all herejn fully.incorpqrated.by reference..[0057] The
nol ecul ar si e@’é‘g“'&ﬁpﬂﬂ%g‘%ﬁ S&‘Shv@f’t?lﬁémé oﬁg‘g’é’_ﬁﬁqxédq’ngﬁm’gﬁ’e?ﬁoﬁhE%tﬁpound
are made or f QifAPbt @fd itRhsitieRd Allhinas RYcle asrbidhirifhal Bolubiing! hekinied, 6-

nmol ecul ar sieves with a binder and/or a matrix material to forma nol ecul ar

si eve cat al ysaluminposialunyina,ox-abimiing,nadap edmivh.calymanuns jtahydrexida) §uch as

conposition. This.f l.at ed I | ar _sjeve, catal yst nposition is forned
into useful ﬁgﬁge’}rﬁgg’gﬁzéodﬂﬁ@ﬁﬁgl e%’eﬁff’ %lgln@gﬁ}le%ﬁlgfe%?'echni ques such as
spray drying, [0090]! eti zilAg, anier UsdntbudirBigt, t i | biRlers] 028] alibfi£ 8k, many
different binders that are useful in formng the nolecular sieve catalyst
co%_osi ; ion. m:qlomlmrtﬂxr@mm aé@mgfugbpﬁde,r@hpzéﬂy mcbldupiw siif@hellor i n
conbi nation i r . €5..0{ rate - Si or
ot her i norganpgt g%?%élagéw%%epﬁlgf err é‘g %%y%pﬁawggn a‘?’%i ng&é:g)ly Fgﬁﬂ{ um num
chl or hydrol . Tienihsdydaréscsuok ias @saalobahdraite,iiith gh weidpipreferablyt fre acidythathesi zed
nol ecul ar sieves and ot her mterials such as the matrix tog(fther,

particul arly 8P%cRol FRINHA|2 hplegenydAtPTERHE FOR AINGUIYIAJOR fBFYRsc Nde sol ,

pref er abl Y hayrigh ek dpidd S hih¥roidly FAIMAE batbit!urfifla'BRAANLE NatHode

Tix conponent.” For "exanple, an afum na sol w convert to an al um num
ox\ de matrix8674 lavailalge hieah Nakat Kihemica]l 006.9] Nagdenvillau dilinbisordmdd Nylacola

hydr oxyl at ed al um base | contajning.a ch] oride counter ion, has the
gener al forWF@%EL%@E%%%@B@EW?@HW%?’ SV 0 20, nis Ito 8, o
is 5 to 40, prdog1R tO 1The AAMEcwlal SicVe (@pdle dfncaRenRELAicGBénatd e dai nder

Is ALl 304( 24C17.12(H20) as is described in GM | terman, et al., Stud.

Surf. Sci. anolefiatepmpound, ipagersferns- emhodipipgQ 3y, comtiiadd M3thheneion more
| ncor por at ed r?lxu{ern%Ee%?@). Mt Qb et na?g Q}llpqg‘\ari'fy effltive'in r%gucing overall

catalyst cost, act as thermal sinks assisting in shielding heat from the catalyst

composition for example during regeneration, densifying the catalyst composition,
increasing catalyst strength such as crush strength and attrition resistance, and to
control the rate of conversion in a particular process.
[006Z] Non-limiting examples of matrix materials include one or more of:
rare earth metals, metal oxides including titania, zirconia, magnesia, thora,
( beryllia, quartz, silica or sols, and mixtures thereof, for example silica-magnesia,
silica-zirconia, silica-titania, silica-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.
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WO 2005/ 000997 PCT/ US2004/01 5 75 7 nore binders are conbined with one or
nore other non-limting exanples of alumna materials such as al um num
oxyhydr ox{;3$s00¥nddeef N2, boehnite, diaspore, and transitdofgdroq)pihas such
as a-alumna, fl-alumna, )-alumna, 8- alumna, c-alumna, Ic-alumna, and
‘p-alum na, alum numtrihydroxide, such as gibbsite, bayerite,

nordstrandite, doyelite, and m xtures thereof. [0060] In another enbodi nent,
t he bi nders &}0863] un nalmsohe preferretl embodinient; the mpatiis imaterdaluisi aakayoori ae,

optionally ingluding sonme, silicon., | et anot her enbodinent, .the binders
are pept i zed GRTHATORRISURY BELEERTY dhe olFY,Af Y YRS areRostifs aying & low

pseudobohem tig,n ¥ {inANoAfdnf anBB6& TabteMbRNhe Gh ik PadteriA Q€ kOB, RABHRI N a
_hal ogen, to prepare sols or alum numion solutions. Non- limting exanples

of conmmer ci allag teenifowd to fouhlaopwapatde, thigh solsbeantént slwrre itNadsca love desh
avail abl e fromNal co Chemn cal . Naperville,. I1.Linoi and acol

.avail abl e fr oM ReTHd @%8?%%@%‘#@% aflbﬁldll'%'ipglés, Plﬂ&%ﬁé@i‘%ﬁ- a‘&%f%%g‘i‘i The
nol ecul ar si exgrag8Rpakice fbe 6PMEGhitHRINABIAXMOSHERTdbIY Riblif i€ fbm sgpapound,
in a preferred embodi ment, is conbined with one or nore natrix material (s).

Matri x mat er iGl g ite abgusiGepmy withfaPO0\partidle sigd distAbptionephless thaataliopst cost
act as thermall r%i nks assisting in shielding heat fromthe catal yst
conposition fof exanpl e during regeneration, densifying the catal yst
conposi tion, [0064)r easi g aaathet ¥dboditiedt) Hidweightradis of thushindér tothé Mathd
attrition resistance, and to control the rate of conversion_in a particular
process. [006p3temgiised i the dormationnfdhe mplesular pigvegatalyptgompoasitionde fighe or
nore of: rar ri. tal . 0%i 1N | i | 3,4 ZI4C QNA

nesia, t hoo:ﬁl 2[8 I'E%??f%’gl?lygﬁé?t tzo, 4’55??%?1%% #elfés}glﬂg, i.éggﬁmi‘sﬁ, ﬁdrnrgs' ﬁgr eof ,
f exanpl e siréfesblynbgriedisn, It mbs beem faind dhati ashighérl sieva-donteat)i lawer matrix
silica-alum na and.silic -alnqu' n?-thori a. . ln an embodi pent, ngtri X

eats N0j

material s ar SORENbLIIAEPHPE ysiqvgsaalyst BRFRGTL AR GTmgDes; however,
mont mor i | | onijgweradéhetcdflent) highteaftibaindfetial, Shpdved fhelantigion 3oaniceiugs and
those kaolins known as, for exanple, Dixie, MNanee, Georgia and Florida

cl ays. Non- Icomippsitign.exanpl es of other matrix materials include: haloysite,

kaol i nite, digkite, i t ite. nbodi ment., th tri
material o prdfSSLoiy ang bl RpRipEy Gie. FmiHled B CR R
nodi fi cati on cpmpesiace sapgbloffconvattitighat 6:8ken@8 @ ah ofFindcdnAindeddintaiiyd/ Or

chem cal treatnent. )
from about 1% to about 99%, more preferably from about 5% to about 90%, and

most preferably from about 10% to about 80%, by weight of the molecular sieve
based on the total weight of the molecular sieve catalyst composition.
[0066] In another embodiment, the weight percent of binder in or on the
spray dried molecular sieve catalyst composition capable of converting an
( oxygenate to an 'oleﬁn compound, based on the total weight of the binder,
molecular sieve, and matrix material, is from about 2% by weight to about 30% by
weight, preferably 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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.18 WD 2005/ 000997 PCT/ US20041015757 [0063] In one preferred enbodi nent, the
matrix material is a clay or a clay-type conposition, preferably the clay
or clay-type co osition having a low iron or titania c st
pr ef er abl YO e/ (I|97x material is kaolin. Kaolin has begllngﬁg%ﬁ%ﬂ{]lﬂqgrma
“punpabl e, high solid content slurry, it has a low fresh surface area, and
it packs together easily due to its platelet structure. A preferred average
particle sizeggh dpgt HHIC 1 aHBﬁtelrI)(ﬂI°C Pi‘é?ératﬂfr &lopt AuY 556¢ tdabdubsdgeen about
0.1 mto about 0.6 mwith a D90 particle size distribution of |ess than
about | pm d4ndoBa§t prﬁfembtbt frem abobb i ATt abomt&Q%Cgmﬁerr@hly@n afalcimation nder to
the matrix materi al I n.the formation of the nol.ecul ar sieve catal yst
conposi tion i EVEPBH™ gsT % 3L fHtrog nﬁglﬁ%’l @uelgi%(ctoglbfs%on REsidac tp&%?é?abl y
1:10 to 1:4, @@gﬁrp b arty SUrRBiRARN therbof tO 1:5. It has been found that a

hi gher sieve content, lower matrix content, increases the nolecul ar- sieve
catal yst conyl8868li on peThepregese, fommmng al fogdstoe, e@ﬁee@eﬂy @ntfeedﬁpglher

matrix materi al e5| n.
[0065] 1 andoREBREBHERATE Rikéralionth &F BSHARCE: £ e Qi SRARaeb?
conposi ti on GagpkRiodfcapably 6f &omrtaig @w@gémetot@ &lBfie keipbud) i9enhed
contains from about 1% to about 99% nore preferably from about 5% to about

90% and noswt B efreacalspqu’qeém&mctox,owmrs thyBrRcesOs 2 fyed adgprocess, @ he

I I I st
B oo SR YR AR nd s MR ) AP LRAM iSR! VSt
or on the sEhadized bed phadess; lﬂnarmss.tqatefefabl)ah ywohtiowonsdd gh ivelocita faldicedf

converting an _oxygenate to an ol efin conpound, based on the total weight of
t he bi nder, %Pé‘?ﬁﬁﬁ%r sieve, and matrix material, is from about 2% by

[ght to ab 0% by THe}S 0 Wi about
20% by wei gh and nore pre?g?%%?%e ro%%b%&?@%bg’t wel g tyto &I th%bolS% by

wei ght . [006?¢acﬁ)1s suththas hybindaebctorsshat\have atdahsestiedcamfipeedi hedaeactmpadohes of

converting an enate.tq.an ol efin conmpou is formed. in substantially
dry or dri e&ng}f%? Mr@ﬁé?%?&@ﬁes @8 t%ﬁh?ﬂ%@“&%@&%ﬁéﬁéﬁl al yst
conposi tion, ;@actdi‘?aﬁsérrl%ﬁétﬂ}%mané Ul 18 C%hﬁhﬁlétdo%%ntﬁinaﬁ@e&lt&V@b@éj are :

tenperature is usually
described in for example U.S. Patent No. 4,076,796, U.S. Patent No. 6,287,522

(dual riser), and Fluidization Engineering, D. Kunii and O. Levenspiel, Robert E.

Krieger Publishing Company, New York, Mew York 1977, which are all herein
fully incorporated by reference.
[0070] The preferred oxygenate conversion reactor types are riser reactors,
such as those generally described in Riser Reacior, Fluidization and Fluid-
Farticle Systems, pages 48 to 59, F.A. Zenz and D.F. Othmo, Reinhold Publishing
( 7 Corporation, New York, 1960, and U.S. Patent No. 6,166,282 (fast-fluidized bed
reactor), and U.S. Patent Application Serial No. 09/564,613 filed May 4, 2000
(multiple 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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performed. A conventional calcination environnent is air that typically

I ncludes a small anmobunt of water vapor. Typical calcination tenperatures
are in the ran WO 2005/ 000997 PCT/ US2004/ 015757 fr OCto
about 1,0 ?"%Ea?%?am y from about 500C to about 800C, %%B%Q{m%?’ef erably
“from about 550C to about 700C, preferably in a calcination environnment such
as air, nitrogen, helium flue gas (conbustion product lean in oxygen), or
any conbi nati @i@eﬂdéagﬁ@o&esémﬁ%émzﬁﬁd PYiBER SSsifigé rédRfrSickidld ResheREad Ok,
especially a feedstock containing one or nore oxygenates, in the presence
of a nol ecul aprefrebly coRtainipgt one ORPBEICt PBIECBAPTH HIRIIoFALlY: oMille ranengf aipre
oxygenate to Is 0, ' ! | i: iRSS in a
enctor, “wher SeRUESEOERRL e of By e b el BRLHEYBRRS® 0, ¢
"(includes a typbuideduldrageveratens composifien abtoked vesidr thepsof is fntreddéstied bed
process, and nost preferably a conti nuqus hi%h velocity fluidized bed
,process. [ 00681onmempedigtent hp merlegdessiewncaiaie qamarosition er ¢eker crepsion

catalytic r v bri.d. 1e r : n d fixed
bod roact i on DEReL ™ SHARAAR pRE HeCACKA! Br LR IRNE AR o Rl bl
t oget her, ci riattbdddedgo ftheiriderziedctbs), preferablyrthe lighsleis waercdomsthanold ahde | i ke.
Sui t abl e conventional .reactor types are described in for exanple U.S.
Patent No. 4,B9gasA§En ingragassychas nigosey 287 522 (dual riser), and

Fl ui di zati on yjjneer i ng, | | heger
Publ i shi ng @@B?Ay, New” Y%ﬁl?g‘ls\lmewe’\}g?% %%#?wghﬁ?i%\gaegggﬁfﬁﬁgaﬁé@ PED) y

i ncor por at ed jontlye#ith @nvapor [fe@iz@ick T he a peatar systtno sy ge thet mnge of dran dnl r eact or
types are riser, reactors, , s as .t hose general ly descrihed.in Riser

Renct or . U BHECHFaL Labe, B4 v Tkt pRFR PR Atk | el REgenk. o
Zenz and D. F.1oGheueors e r&'eri?,%bféﬂ!efé&bl%ﬂb%t 9 wei et Wer@nkio d5%RP. and
U S. Patent No. 6,166,282 (fast-fluidized bed reactor), and U S. Patent

Appl i cati on Sérweightwercand bswd ogithe totpleweighofshe fegdgock meluding enyr diduent
reactor), which ref.epences e.all. h i.n fully incorporated b ref erence.
[Gov1a 1 1 noppiartEREy The i 258 Rlaflod #ebio bt e BEALEE the, EiphE™ o
vel ocity fl uigdimpesitibsdoPEasiasSvirilgUsteporfiohe € tiy sl oe ifferehicfRraqbel i on’
syst em

with the same or different diluent.

[0073] The feedstock entering the reactor system is preferably converted,
partially or fully, in the first reactor zone inte a gaseous effluent that enters the
disengaging vessel along with a coked molecular sieve catalyst composition. In
the preferred embodiment, cyclone(s) within the disengaging vessel are designed
to separate the molecular sieve catalyst composition, preferably a coked molecular
sieve catalyst composition, from the gaseous effluent containing one or more
(h, olefin(s) within the disengaging zone. Cyclones are preferred, however, gravity
effects within the disengaging vessel will also separate the catalyst compositions
from the gaseous effluent. Other methods for separating the catalyst 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 disengéging
vessel s 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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.and a recovery system The reactor systempreferably is a fluid bed reactor
system having a first reaction zone within one or nore riser reactor(s) and
a secondyiLaGkbfRezONe Wi thin at |east one di sengagi ng \Rgs@d0044189:81 abl y

conprising ‘one or nore cyclones. In one enbodi nent, the one or nore riser

reactor(s) and 20 WO 2005/000997 PCT/ US2004/ 015757 di sengagi ng vessel is

contained within a single reactor vessel. Fresh feedstock, preferably

cont ai ni ng onmeoleculansieve xgghystitespositpan tatis theniintroduved do tho regeneratiorent (s) ,

is fed to th i . tor(s)_in which Lit lite-
type ol ecul ¥<ETe o 28ather subodipent i Suaping consds  perirdn vemet ko e
i ntroduced. digengh@ngriegst] 'Rt thet fR RDPREHd af a SgRVEnER! ShperficiePFBISIKY | on or

coked version thereof is cgntacted with a liquid or gas, or conbination

t hereof , pri {GHSY)befi frem 1 Iri rto dbews 20 @0tlwe basesdeon theawolwme of gasgoapbmamh| y t he
liquid is water or .rethangl, and the gas is.an iner s such as nijrogen.
100721 1n an EnboRemiteatRe e, rrSr” PRSPl Ao favdtd or
jointly withtgnyeanie feafls5eCkio dboun750°as bedTeraVlst R sboun3$4°€ toagspecof from
0.1 f weight percent to about 85 weight percent, preferably from about 1
wei ght per ce®ver Begpked mplecylar gigve ¢aialydteompagitienpr ef er abl y from about 5

wei ght perce aboutry 6 L ANt 1 Rel.Cent e | of the
f eedst ock inrcf{)?z?ﬁng anyTh(ﬁ %n\é\%sw}lcbw Pained 1 e§g‘?‘ﬁﬂ’ }lﬂr}eccfn?’éﬁlio(?vﬁﬂr?g&%’apor

f eedst ocks agpedifiedligr within tHeeresaor systersOispinsihei range @f feamtabbit G0 vy
proportions of the sane or different feedstock with the sane or different

di | uent. [007bautThE0§ be JuetsEably Atoss iahgut; ) Fetoc abput S Enmoaze preferabhpl y

converted, i Yo dfof {4 i3t kI r Zbﬁﬂﬁ" L0 @ ogaSEeOoUS

ef {| uent that@l%g&ntag{ngt 2tfﬁfeC {é’i é%%é%?n&g\%gﬁreﬁgﬁgg\}\xt : aa(\:)o te%i(ﬂ)m@?%cul ar

si eve cat al yabouwtdif06Gj yetogven|moret prefepabdy drorme db@rtizidi’Getntaboaty 606 me$t Wi t hi n

t he di sengagi ng vessel are Lgne t arate the nol ecul ar sieve

catal yst conﬁffg?rtaﬁ;r{fo%taé‘?‘gg;@l@t%lg&?ﬁga&oﬁgl ecular sieve catalyst

conposi ti on, rGg7e t he gagesstveridd Hﬁé&%u&o%ﬁlof% YinORfe RbnvEiBn “profsef i N(s)

wi thin the di'sengagi ng zone. Cyclones are preferred, however, gravity

effects wi t hispecifially ivaiting dbg regctpe sysi¢mynis|riot gfiticals Pz eanyersion prassarey st

O OST {1 0N s O B p RS EY bF R heea 0P EITEL0ESY £ aRERPHRIGRT 11
Typically the conversion pressure employed in the process is in the range of from

about 0.1 kPaa to about 5 MPaa, preferably from about 5 kPaa to about 1 MPaa ,
and most preferably from about 20 kPaa to about 500 kPaa.

[0077] The weight hourly space velocity (WHSV), particularly in a
process for converting a feedstock containing one or more oxygenates in the
' presence of a molecular sieve catalyst composition within a reaction zone, is
( defined as the total weight of the feedstock excluding any diluents to the reaction
zone per hour per weight of molecular sieve in the molecular sieve catalyst
composition in the reaction zone. The WHSYV is maintained at a level sufficient to

keep the catalyst composition in a fluidized state within a reactor. _
[0078] Typically, the WHSYV 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 5 hr' to about 1500 hr', and most
preferably from about 10 hr’ to about 1000 hr”'. In one preferred embodiment,
the WHSV is greater than 20 hr!, preferably the WHSYV for conversion of a
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.fromthe gaseous effluent include the use of plates, caps, elbows, and the
like. [00741 In one enbodi nent of the disengagi ng system the disengagi ng

system i najé}%%gm@‘ng,sengagi ng vessel, typically a | ower Wﬁﬁﬁﬂ?@lsﬂae
! R . s

di sengagi vessel is a stripping zone. In the stripping zone the coked
"nol ecul ar sieve catalyst conposition is contacted with a gas, preferably
one or a conbination of steam nethane, carbon dioxide, carbon nonoxi de,

hydrogen, or faeddtoelt torgaininguabthaso] adgtimethyt ether abinyths trawgy of fromestouer
adsorbed hydrocarbons fromthe coked 21 WO 2005/ 000997 PCT/ US2004/ 015757

mol ecul ar si Afhic aoAPgek 309dHposi ti on that is then introduced to the
regenerati Ons[gﬁﬁlﬁ em 'Th@%ﬁé&%ia?.’@%?d& ' ’(Stacf'@) %E%preg&t&&nﬁm'hgﬁ%%‘ a

_separate ves om t he engagihg vessél "and the gas I s passe a gas
hour |y super fdilieat and keactidy prdduciS\yitlah the orygenhte’ converaivauea@6r 63femhfid based

on the vol une of s tg volu .of coke | ecul ar, si eve catal yst._ .
,conposi tion, RSF@F&?&B‘I‘ cient %nﬁﬁdg\?égﬁﬂloqch%ﬁéwﬁ? Grtalyst W%@@I%/W%t 750C,
pref erably frrF%@&?yE]]O e 0fhic! RabB0 CThe WGV e GRERAS, wilgy fneat al yst

conposi tion. e conversion tenperature enployed in the conversion
process, speaeadtox system,wnorei partitidantye aithor theyriser macios(s), s ahéeastaihdeneter f r om

about 200C to about, 1,00QC, preferably fro bout 250C to_.abaout 800C, nore
o er bty f fPeF arihh, GHEes Bt Sertts B 3 Bl e, PRATAGE, FeRFom About
300C to | ahpat 1 890e, eVedimENGRefERIbYy Pletikerial bimitq FefbRYImSR YrefbbRPOUL
600C nost preferably from about 350C to about 550C" [0076] The conversion

pressure enplgosaser than 8ime/seq rand meoss prefersblysgreatersiban dimisa.| Feqvfarraxamphe

bartial pr esdie PRt hebleatind Rral NG PG LTL ARaNISRAE £ 20000 B X 1
Ti{)i cal l'y thgefdnurbfiodite@b s&fbreac€npl oyed in the process is in the range of

from about 0.1 kPaa to about 5 | el Paa, preferably fromabout 5 kPaa to
about | MPaa[008%nd nodlh ¢ncepeaferned, embadimanb of the mpeesstior evertispark Paa.

[0077] The wej . uﬁ]Wﬁ: ' |y ] ocess
for converti r?%ggél}%gggtbgeg %?glgsfﬁg%%?\%&élne lor\ﬁr%?}gﬁéx%y&géegna e§e+é;c?ﬁlgg{
presence of aonipbsiciohathespreesscist apgratedcatnpoRHS\Orofwatt bast aorkdcendr zone,

's_defined as the total welolt of the feedstock excludipa any diluents to
0.016, preferably less than or equal to 0.01. See for exar\;lple U.S. Patent No.
5,952,538, which is herein fully incorporated by reference.

[0081] In another embodiment of the processes for converting an
oxygenate such as methanol to one or more olefin(s) using a molecular sieve
catalyst composition, the WHSV is from 0.01 Ir'! to about 100 hr', at a
temperature of from about 350°C to 550°C, and silica to Me,O; (Me is a Group
IIA or VIII element from the Periodic Table of Elements) molar ratio of from 300
to 2500. See for example EP-0 642 485 B1, which is herein fully incorporated 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, e.g., methanol, is from about 90 wt % to about 98 wt %, based on the
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~zone per hour per weight of nolecular sieve in the nol ecul ar sieve catalyst
conposition in the reaction zone. The WHSV is nai ntained at a | evel
sufficien .the catalyst conposition in a fluidiz in a
reactor. PY)%??% @y‘%’l cally, the WHSV in the oxygenate convgggl?g%{"r@/gﬁgggr
"ranges fromabout 1 Id to about 5000 hf', preferably fromabout 2 hf' to
about 3000 hf'hf', nore preferably fromabout 5 hr" to about 1500 hf', and
nost prefer atmltz;l dmowmtaifathe ptiindry’ oxtygersdto being @00vénted. Arcandmgptoedirmtherd

enbodi nent V i.s greater than 20hf1l rabl y the WHSV fo

conver si on ofe‘8 o%@s BY@WQﬁngﬁﬁﬁ 5@%&@@8&9%&/‘@ ni ng

met hanol and fé WMot GB&it 94%%%%015@8% @f bisfeﬁréhf%i?é’tﬂtal a&fduldt of the0 about
300 hf-". [0079] Thé superficial gas vel omty(SG\/) of the feedstock

i ncl udi ng dlpmmaty wrugena;abemgmopVﬂtbdct s within the oxygenate conversion
reactor syste preferably s lent taq.fl ze the. rml si eve

cat al yst corrp@']grkél on ?ﬁf’?{dﬁ‘ %‘E‘g}i‘%ﬁn}b@ﬁ?‘?’ﬁ &ﬁ‘ °°P¥§fé’t°8r° 'ba%‘d\} inthe .
process, partjiyvkayg Wt‘%ttS'lléhsttﬁéh 10@aat%r AYsoréinp tB%Stlﬁﬁ%hib%Hﬁﬁén't Yehid thin

the riser reactor(s), is at |east 1 meter per second (msec), preferably

greater than @mersi@e@f metharol ps éfcn.m Qﬁllwfg%éaﬂ@i? thanhi09 vit ¥ peeferablydromor e

f er abl bl v, ter t 3
b sec. and B2 St rolnnt s W iasCrdi ®) iR, BhBAGRR og Shiftsion 02"
Pat ent Appl i Gxﬁéﬂh@ﬂolsglﬁ*oﬁi 98\0 wtO%/tao&sm 99.5 od Lhiprefedly on? 090 wiwhiteh i s

herein incorporated by reference. 10080] In one preferred enbodi ment of the
process for c¥hwebeing an oxygenate to olefin(s) using a

silicoalumn phat e e at al yst n the rocess is
oper at od at O of - arBy exdpéts” i BRAEb RS orSP RbB alntit'o?

rmal i zed Meyitanss Sbi_quduct t Ml(c]imw-)s witerl @msbe feaivved bS’Jdbohﬂdf ﬁfeedlaﬂhy | ess
than or equal to 0.01. See for exanple U S. Patent No. 5,952,538, which is
herein frill ystrueﬁ‘@oﬁfﬁm éheeean@@r é‘?aéF?éeto p JOBPSraiuRe Bedawicthe SATIERSIIAR of t he
processes for S e
ol efin( s) usi ﬁ‘% a rmf: e}?atgx?é&%@@@%@é ggét?erg@%”@gﬁgﬁg%? @%gp%ﬁ%’ﬁ@f rom
0.01 hr' to ahewhn thdiboﬂléd to at tempetatupebadwrthe afontiemsatiab derhp&atee tod the0C, and

silica to Me203 (M
oxygenate feea for tgg oxggcnate to olefins process. In certain embodiments, it is

desirable to cool the product stream below the condensation temperature of
methanol.

[0086] A quench column is one type of equipment that is effective in
cooling the olefin stream from the olefin to oxygenate reaction process. In a
quench column, a quenching fluid is directly contacted with the olefin stream to
cool the stream to the desired condensation temperature. Condensation produces
the condensed wéter 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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JdITA or VIII elenment fromthe Periodic Table of Elenents) nolar ratio of
from300 to 2500. See for exanple EP-0 642 485 Bl, which is herein fully

i ncor por ated , ﬁ;gmo[};ggerence 100821 Qther processes for copypikidddodtss
oxygenat e such as nmethanol to one or nore olefin(s) using a nol ecul ar sieve

‘catal yst conposition are described in PCT WO 01/23500 published April 5,
2001 (propane reduction at an average catalyst feedstock exposure of at

| east 1.0), wvke désitablder 6 Bo i oty Gepdrattbrbgquipraémr dovae stréafid 88 theAgquamchi ng t o
one enbodi nent, the conversion of the primary oxygenate, e.g.,.nethanol, is
f rom about QOCQAPm%to about 98 wt % based on the 23 WO 2005/ 1) 00997

PCT/ US2004/ 01 tota ted.
not nﬁ%ég@ﬁghcﬁfdkéﬁﬁo@ﬁlbﬁ@dﬂth@ﬁ%ﬁ% %@&déﬁ%&?&l\éﬁﬁ

According to nt the conversion of methanof i1s from about 92
W %to aboutst%m/\ts M’thermrecessabby ccbmmmwefembw midti-stagdsoeamgessign. %

based on the fotal nt of the rimar en bei n convert [ 0084]
According to a¥tt Hjé'? eﬁ’ﬂﬁd’mﬂ?ﬁe St?gFé @BVl %ag ?W@tcﬁa e plages E%% 98 wt
%to | ess thagehlRrdM % According to another enbodi nent, the conversion of

met hanol is from98.1 wt %to |less than 100 wt % preferably from 98.2 wt %
to 99.8 wt % [008%br di ngIn anather r?@lboémlﬂl@feﬂle inveatiewmnther gledin sffeannds hanol

is from98.2 wt %to,less t refield %10

o from 08 2 ut lad\eesLaan BR8 sl v LU bESMBRets thorthlo, %0
wat er as a byrepstisUsiocedvlis Basfedtdiits Prefefably; dhe bR finaexads kympeskédip 4he
olefin streamfromthe oxygenate reactor to a tenperature bel ow the

condensat i on pressuseofaatdeast @3‘?0“(‘ R Pt (@97 kPa) w@r%pqegegﬁbly P lepgtrappt 50 P*ﬁ%
copdensat i on e 4tmg el SOU breribs ol ki SBBEH00 Joft (AT BRI P i ns
priocess. | n aengesiate patiedlaniyireferred, with tibagipea bilvét being aq:lradnhel qiedsiised stream
bel ow e condonsal Pl emenaLi ol Lol 1005 Aguenchcolum 1o
the ol efin tqQeugsRBheidEeats beRpRs 966FS,0007psta (34,450 kPa), with lower limits

of about 1,000 psia (6,895 kPa), about 750 psia (5171 kPa), and about 500 psia

(3447 kPa) being increasingly preferred.

[0090] In one embodiment of the invention, the provided olefin stream is

guenched, compressed, and separated into various olefin component streams. The

olefin component streams include ethylene and/or propylene containing streams,

such as tﬁose described above. The olefin component streams are then contacted

with the solid dimethyl ether removing agent of the invention to remove a

majority (i.e., greater than 50 %) of the dimethyl] ether from the olefin stream.

( IV. Description of Oxygenate Removal Process
[06091] 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



quench columm, a quenching fluid is directly contacted with the olefin
streamto rr cool the streamto the desired condensation tenperature.

Condensathwqugﬁs the condensed water containing strgeppsyipisss al so
referred to as a heavy bottons stream The olefin portion of the olefin
‘product streamrenains a vapor, and exits the quench colum as an over head
vapor stream The overhead vapor streamis rich in olefin product, and can
al so contain movridedwqanslrm ishgonhtapteal With tb«yspiicbddmbrnagt adémpersturaioér .

[0087] In one enbqdi nep e i fI | y est mo t he

condensed watE? ag?ﬂugl%n{:rf gg&gﬂt E’g @Hﬁﬁ g?meﬂi' ﬁ‘& o‘?l Thi s
wat er cont ai NRgmSis'@fthcted \Uiﬂﬂlfeaééh}d a@@&ibeﬂk in&hé& gas piasd ahﬁ&émﬁ&ﬁﬁﬁé\gﬁr and
injected back into the quench col um. is preferred in this enmbodinment to

not inject dowhiahgut2WCumabewrh08C.oln s'ﬁto@ommemboqilmem tﬂn@pmyededmleﬁn um,

o L kAR SAE Bt PR PO e S3Ph Ao Bt 5°

one particul gorgabesti €S abdutigher.i nvention, the quenched ol efin st ream i's
further processed by conpression, pref erably mul ti-staged conpression. Two,
three, four d00%dre st aEl&pre%ﬁurmt wiziel theproidedslafin atlrw@elswa@e@dbethwg

preferred 89 n od] of _t invention, the.olefi st ream
P onpr essdtf oot MRAB an AR AT er 3 wldbS iR T, ¥ erfiefin e
oxygenat e t o pabédolefiaaatimlis wmmé&wutﬁ the 86lid edbofhent atRf pifesuad by frohhe

olefin streamis conpressed to a pressure of at |east about 30 psia (207
kPa), nore prebeetrhBl psigfo ponkpO0QpHEt 50 psia (345 kPa), nost preferabl y at

| east about sia ( t
preferred, W%Q@S?he upg%’?i «%(:3%?0{: ltg{ea?nmgﬂgﬁgﬁgi’?o v1ﬁﬁf‘g%§nﬁég§%% SO%O%E%CS
g I gn and eadth tHe eqﬂ&f atisopbent Feaa ctarg avidelyg and rdesighiativnl ofriphsicalae spgeener ally

conS|dered to be. up cEout 5, 000 tgsia 34,450 kPa), with, |ower I|mts of
about 1,000 pEiosities, e/a?n%etéﬁ 5 ther 2y liquidaphassut F8oo psi a

(3447 kPa) b@ké]ﬂ?k“% é'éi%dﬂlﬂéxﬁffnr{lﬁ:déai gﬂ&@l the m&@eﬂh%ﬂsthe

I nvention, ovided olefin streami uenched conpresse
separat ed i n'cmtaeted wuth the eblid adsophentatt a gas oty sp”ibevelomty (GHSV) of from

about 100 hr' to about 20,000 hr’. In another example in the liquid phase, the
provided olefin stream is contacted with the solid adsorbent at a liquid hourly
space velocity (LHSV) of from about 0.01 hr' to about 100 hr.
[0096] In one embodiment of the invention, a majority of the oxygenate
present in the provided olefin stream is removed from the olefin stream. In
another embodiment, at least about 75 % of the oxygenate present in the provided
) olefin stream is removed from the olefin stream. Preferably, at least about 85 % of
( the oxygenate in the provided olefin stream is removed, more preferably at least
about 95 % is removed, and most preferably 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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ol efin conponent streans include ethylene and/ or propyl ene containing
streans, such as those described above. The ol efin conponent streans are
t hen cont < W the solid dinethyl ether renoving ag <
inventionqﬁégaﬁﬁ@bépa rr majority (i.e., greater than 50 }?bgsapﬂﬂﬁﬁ?%ethyl
‘ether fromthe olefin stream | _. 1S//. Description of Oxygenate Renoval
Process [0091] In this invention, renpoval or adsorption of the oxygenate
fromthe ol edmbodiieffinib prefaislod tnctateshagplidwisoibenitieforrdbe aduortent beds.
The beds can be arranged in series aor, parallel, and can be any, type, of
convent i onal T§aehesylgl adsorptiom gapacitye &b pt ioprefared warseerereipdha el at

anbi ent tenp I ?c[xﬁ e JIn IR -Te R AI@W t he
olefin st rea%d?{?#%ﬁt s1:[ ﬁ%‘oggggg%gﬁ& ﬁF)lgggl t téé#f u‘%ﬁglrlg or g(glg\ﬂmbv{/gr : o%he

adsor pti on prafahe xggenatecoccars] medningtthai dxiygenaté is idbngersadsbebed foomtthe | i qui d
phase. [0093] . The tenperature at, which the provided olefin streamis
.contacted witlffiR fEeagy an ﬂ%?&é*t?rarﬁié?ﬁbe’c}'dﬁe%ﬁ“galb'\}é?g%w&éOP%{ﬁ‘yé‘.- I'n one
enbodi ment, t 25 WO 099C iS008k X/ LOV| lafidy stream
i s contacted 66%?1] t he sﬁ?@@gsor%en%t a°terrrper a%?seﬂo?yis?@gnﬁéﬁ%u}? OCto
about 600C. Ithe anggdmate wrefifodiiveiyntemaoved fpom withexl the pdre strustireafithesievent act ed
with the solid adsorbent in the ga e.at_a tenperature of from about
20C to about pé@'%ﬁi‘i’?}f r‘i’?yaetterﬁﬂ?f?'i’fég ag_r?ggﬂaﬁﬁbﬁt‘?xy_lgﬁ’éa 9T 'GRarader il °% reami s
contact ed W tdmBdmmes! dithe diehBenithe BolidSisbibrt £ fREaRLatdd afla tGHpREERELI € Of
from about 0OC to about 85C. [0094; The pressure at which the provided olefin
stream i s corofdinmedbaut 2R0°CG tecbowt YW °Gdsor bent can al so vary over a w de

range. In on odi ne t he rrovi.ded olefin .streamjs contagted,wth the
Colva adeor baRFod Lo e trigurgd it e B finefhadh HiGF blaPe SOTRE VBRI o1 o
[ 00951 Space fyeleffettive Admoval &ff dx'??eﬁt@, hrefeabdy &t | ) téthpeRAitd Gt GAIdAGeed W th

the solid adsorbent can vary w dely and designation of particular space
vel ocities dopzgenatos expraraed fropethe parestuctuse phthe pdsqzbentparticwerlyfipmase. For

exanpl e, in ohe | ' PLOVI .0l ef i tr.eami s
contacted with Pﬁ%ﬁgggﬁég?‘%gﬁ%l%e‘gr%ggrbﬁ%ﬁrelrny&%p%lgggdv'%legtg iﬂFeygo(h&—lSV) of
from about %@¢brbeént'is tegerdrated aPOpRedirdbilfromabanid.Okpsigxanidue 400 psige | i qui d
phase, the

[0101] In one embodiment of the invention, an inert medium is used to
sweep the adsorbent during the regeneration process to aid in removing the
oxygenate within the pore structure. In this embodiment, gas hourly space
velocity (GHSV) during regeneration is not critical and can vary widely. In one
embodiment, the solid adsorbent is regenerated at a gas hourly space velocity of
from 10 hr'! to 5,000 hr'.

VI Use of Olefin Product

Q [010Z] The ethylene and/or propylene streams treated according to 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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provided olefin streamis contacted with the solid adsorbent at a |iquid
hourly space velocity (LHSV) of fromabout 0.01 hf' to about 100 hf'.

[ 0096] In‘ggﬁg&ggﬁ%ﬁent of the invention, a majority of tpleq Y6 S

present in ovided olefin streamis renmoved fromthe oletin stréam In
-anot her enbodi nent, at |east about 75 % of the oxygenate present in the
provided olefin streamis renoved fromthe olefin stream Preferably, at

| east about 8he%thflend biepropyigae prclucnwithe pplyoleftheforaling caalyitrat arpressurecnoved,
nore preferably at |east about 95 %is re ed, and nost preferably at

| east about ggﬂ%wefaéﬁ'iﬁ\ﬁ‘ﬁf?twﬁoeﬁ’@élb?BPIY‘{’IDE%/%REPQ‘EH%te removed is di nethyl

ether or acet ﬂd{l%?gyde’ ng)ﬁe exﬂﬁﬁéiﬁ{eﬂp#ﬁg{hﬂsieiﬂg%nllﬁ?é, tzngrséﬂ{rylen\é'an%%g@;ﬁéﬂeon of

Sol i d Adsorbe 097] generation o orbent can carried
out by any cprodact iseconfactedtwititla nfitallocend baslgstitodbrma polpaitfimnDegirdbly,a

streamof a dry inert as such as nitrogen at el evated tenperature. [00981
In one embodi Hgrrolyelefin dormipg firpegss 1§ ﬁ%”%glqua ah&stﬁ?’BSWFsrggg@ééWB’V%?Ped

foll owi ng con [ | bOVIi [ I '
2005/ 000997 P@%gg%%‘g?g&}g?%eﬁbo %%S%“{,%i"?“ Bt °§‘?{§Fe‘i‘*§6‘? Za‘f’om%g‘g“)ﬁ%err ate
the solid adskighgmnésstnef beiag tangwhekeoritsn tthe raage bEabduilll bards abpiiti 3p00Gapaci ty.

That is, it is preferred to regenerate the solid adsorbent just before it
becomes ful | yFarRraeessescarmgd oy in solrhionaan mgrt diluenhieam hspsd. dn tugdymsgfgenat e

oceurs ean! gy iOXNGSHANE it O phARGEe I YahEL of 6O LSy 618

stream and t sorbent 1s essentrally inerfective 1n opera

[ 00991 The t eshomt d5Qba, aid preferibly @g e teiperatore rhngeosf fpdraadotsi 200€ tabboiii ch
t he oxygenate is effectively renmoved fromw thin the pore structure of the
sieve, pref e2¥BCy Ear gas phasscpracesses, it is\pmefered that the/igmparature geaeraipbat ed. | n

one enbodi nent, of the i Nt h I d,adsorbent j.s regenerated at a
t enper at urla ‘BFhlPraofﬂn%Icﬁ’gﬁgﬁbttl)@%po%ag%@?’ I%B%%‘a% agqa%pfﬁ%ggg@reﬁ% whi ch
t he regener atiynt  8ke® aBbACH b4y, al so favorable for effective renoval of

oxygenate, preferably at a tenperature at which the oxygenate is evaporated
fromthe por d0304Juct ur elnogdditien taipelyplefins, pumaroespthet plefinodsrivabizesymay

structure of 2 FOLESYEN e SURIGLS e 4dd G oRER b AR art) HhesiShd, @
treated according to this invention. The olefins treated according to this invention
can also be used in the manufacture of such compounds as aldehydes, acids such
as C,-C,3 mono carboxylic acids, alcohols such as Cz-Clz mono alcohols, esters
made from the C,-C;> mono carboxylic acids and the C,-C;> mono alcohols, linear
alpha olefins, vinyl acetate, ethylene dicholoride and vinyl chloride, ethylbenzene,
ethylene oxide, cumene, acrolein, allyl chloride, propylene oxide, acrylic acid,
ethylene-propylene rubbers, and acrylonitrile, and trimers and dimers of ethylene
( and propylene. The C4+ olefins, butylene in particular, are particularly suited for
the manufacture of aldehydes, acids, alcohols, esters made from Cs-C;3 mono

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

VIL 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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adsorbent is regenerated at a pressure of fromabout 0.01 psig to about 400

"psig. [01011 In one enbodi nent of the invention, an inert nedi um Is used to
sweep theyl @r}&ﬁ% .during the regeneration process to allq—:—hﬂ Lhig the
oxygenate w thin the pore structure. In this enbodi nent, gas y space

"velocity (GHSV) during regeneration is not critical and can vary W|dely In
one enbodinent, the solid adsorbent is regenerated at a gas hourly space.
vel ocity of sbhth'mnl\@asmrepatrod by 8dding B0g of/anhydsmsginc@hédride (AddWuBrodeosp21 The

et hyl ene and/ oL streans tr cC t.his . inv IIOI’] can
be pol yneri zdd t0§ EP£¥ B\J%P\‘%tyc%ﬁﬁrogﬁﬁhweﬁﬁ) gft gg 'ﬁocﬁi%lf‘é‘f R Sofition
particul arly 79{é yﬁmﬁ{drp%sa&ﬁequiweapmﬁ tﬁBYNﬁQOV%Zﬂit@na'ﬂ aprsgess for
form ng polyethylene or pol ?; | ene can be used. Catal ytic processes are

‘preferred. Papprmmatelw4~érm ltaren;i, phtadhigh penity, wzcxevya@thenmsgd oaFUM num

oxide and a at aI i S Xxa t ent
3, 258, 455 gh%@ t’égé’éﬁg‘i‘%g&vgr ’@S‘Etecf% Wy "g;%é“éé’sg‘e“ﬂ’ e A 21
3, 645, 992 4,38020165 The X cahid, WlrecoVeed aidlied atande@ ff@ﬁ?hﬁuﬁ&ﬁﬂét ptions

of each bei ng_expressly mcoqj)orat ed herein by reference. In general, these
net hods |nvoIaVeﬂ%,rﬂ1%§%lﬁged2 ORfS° forol) myw® 97 PCT/ US2004/ 015757 t he

et hyl ene or E()ﬂp}ﬁpene pﬁg)edyzﬁ m}é‘@k‘ﬁ X %811%%/?{ h@’)écg%%‘? ?&%h‘%w ?"_&ly{i01031 :

pressure erature Ive to rtorm errn pro UC

In one errbodlemt(DME)tdrdssrptmemmgras folievet Rydregramaod ey ZpXopadlieneergr oduct
Is contacted wth_a netallocene catalyst to forma polyolefin. Desirably,

t he pol yol ef Pressest sadgieysdde 20544 @eﬂhﬂ?‘? @é‘x%’fvltht&(a Otf apRTerimalely thestgiang
bet ween aboaﬁ esh3zc288h akqg&uﬁ%%f;ag 398 § 8l O xR 436 hed il 4 | OV

rre i.um or preésure el ng an ere wthin the range of abou bar to
out 3200 bapproxEnateb'riﬁ)@dH €8V flomeaf He ait 200°C dbrd hours, axd therecdoled touent can

be used. ratian, it is desir e t hat ressure be at
a range of i &géff ab%&pyi@ebgﬁ%st gPntaiping: anRIeXiFAtel y% ep}é(ﬂf JB ay then
tenperature taiaste@wilt! BEaRRHENt %%%\i’lﬁg bR the?a!ag&berﬁoz,reoﬂl%sat R'\Wrate

processes, it is preferred that the tenperature generally be wthin a range
of about 60Cof3 hlg(M?IS\éﬁdd alpaesstuteeofoifdrpeig (Ry2h ke uAdiep @pprosimatelyadfi0 5 bar
to about 50 a&rs the level of DME in the propylene feed was decreased to approximately 6
mppm for a period of approximately 100 hours, then increased back to the original
level of 20 mppm for the remainder of the test.
[0108] The amount of DME in the feed, the amount of DME in the
effluent, the amount of DME adsorbed by the zeolits, and the amount of
propylene oligomers formed as a result of contacting the DME with the zeolite,
were measured as a function of time on stream (TOS). The results are shown in
( the Figure. The Figure shows that DME breakthrough occurs after 700 hours on
stream, at which point the weight percent loading 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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[0104] In addition to polyol efns, numerous other olefin derivatives may be
“formed fromthe ethylene, propylene and C4+ olefins, particularly butyl ene,
treated according to this invention. The ol efins treated]qu this
invention““%§W5Qﬁ§89be used in the manufacture of such conpdg%%bﬂgr&g7

-al dehydes, acids such as C2-C13 nono carboxylic acids, alcohols such as
C2-C12 nono al cohols, esters mnmade fromthe C2-Cu nono carboxylic acids and
the C2-Cl2 mn@aéity Oapgomerl jeRelain tRé PRepydéiRl Effentyidivl caaelaéive, olflomerene

di chol ori de and V|nyI chloride, ethyl benzene, ethylene oxi de, cunene,

acrol ei n, al |sglectinitiarecpiso swapgtizeddn gha Fable.acryl i ¢ aci d, et hyl ene- propyl ene
rubbers, and acrylonitrile, gnd J i ?@Zi ethylene and

propyl ene. The C4+ ol efins, ,?%4rgn Bﬁm%%ﬁY?éﬁ ar lﬁée particularly suited

for the manybagojure oanﬂudahy@iesoluﬁmd\&s ptpatd by, adediige 78 g nafipothdsisin C5- C13
mono carboxylic_ acids and - C13 nono al cohol s and_lin Sar al pha_ol efins.

VI | . Exanpl eshipridg(kdehie éO(PMéIFIWFQB’Tat%FOJﬂ%é@Mﬂ? bsolutions 20Q@ht i on is .

T X zeol | o) AN b RS A 1520k bNp o et TG ot ARkt T "

Cor por at i on) 500ankglasschattle.i ﬂ‘hebattteakzwmﬁ;eﬁ andpereodidadliygaixedvver alperiod was
heated to 65C,_ and ultra, high wat er . was hr.ou t he. col um.
An i on- excharﬂjé" hrp gTRgsObwiing Wap ‘fﬁ@l’ﬁﬁg B‘i‘ggg}%?%éln@t?gﬁ ©\REE3} epar ed
by addi ng 30 Stifloff WS 8L HE b &Fﬁrﬁmﬂem %A peRBdibfry Ul tra
hi gh purity 3%‘?%%‘3{}’?%? cé&by fai@%erl ng %’o obtain a cl egg géutgflohllly Thi s
sol uti on was mixed qyﬂrrpq:tribﬁrmﬁjghrtmm albowedz obit beemighd, r'Eheneft day, the
apprOX|nater45n|I/ Filtered, . .yltra hi purity ter en passed
e - coaliiionnys desanief e Sont stasavestid o tneh saiB G 45 el nor by

m ng a Zn-0¥ nfiest &élszJJ‘Q/aZé? i%®g! i qu@stih A%W%lﬁﬁo@nmréo?ﬂ hs 110C
for 3 hours under air flo t hen calci ned at OC for 10 hours. 101071 The
cal ci ned Zn- xhenedrigd for ddx at dub@°€calx§1dcaﬂ@nftdoattioﬁffbusald|f¢re4 hyy (therebyh ExrminyVE)
adsor ption te%ggg@%ﬁ%fol | ows. Four granms of the Zn-X zeolite were pressed
and si eved t 82 sh size, mxed with SiC of approxi mately the sane
mesh size, apgifipe m xtTHeeKCXazeptite twiassubfReddoto. citthudux (DVEE \Wasorpfidred under
an

testing as in Example 1. The DME adsorption capacity, oligomer level in the
propylene effulent, and cumulative oligomer selectivity were determined, and are
summarized in the Table.
Example 3 (Comparative; K-Y Zeolite)
[0112] K-Y zeolite was obtained from Davison Chemical, and subjected to
continuous DME adsorption testing as in Example 1. The DME adsorption
capacity, oligomer level in the propylene effulent, and cumulative oligomer
( selectivity were determined, and are summarized in the Table.
| Table
Results from Continuous DME Adsorption Testing

DME adsorption Oligomer level in . Cumulatlve .
. oligomer selectivity
Adsorbent capacity effluent propylene o
(Wt %) (mppm) (overall wt%

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
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approximately 500 hip GHSV flow of He at 200C for 4 hours, and then cool ed
"to 28C. Propylene feed containing approximately 20 nppm DVE was t hen
contacted with th dsorbent by flow ng across the adsor jte.at a
flow ate %9295"°ﬂ’|"899%HSV and a pressure of 380 psig (2721 lk@é‘fﬁi\l/{){éﬁ?ﬂa

. approximately 360 hours, the level of DVE in the propyl ene feed was
decreased to approximately 6 nppmfor a period of approximately 100 hours,
then increase@ibdck to The Kigiug aad Tdbdy éllustfate? GhatpPnX eeoliteeprovidesnaler of
the test. 10108]. The .ampunt of DVE in the. feed,.the anount _of in the
ef fluent, thereiatiyahthigh DYUE adsrBhonermIgHY He? GBTFPRS Prafesst %aﬁggﬁﬁﬂﬁf
bropyl ene ol | QGRS sd WP thaf iyefzSE M hasP RldRIely Yot vl 7o Whhfbrlifie
zeolite, were neasured as a function of tine on stream (T . The results
‘are shown i n propdefeé tpuoligonidre irrilgs centsinous testh at hdDivkoimt edloligomershpreseotir s

after 700 hours _on tream at which point the weight percent | oadi of DME
Wi th respect IPoﬂ]Fh%fﬂ%ﬁ’-lt Rroi’éf%_“ietlé‘ fbés %.’sﬁllsvheﬂ%’ QHB%JW%C& gﬂ’gte)l’ vfg't'l qq‘% t he
ef f1 uent \Ahennglt\a/gr; 6€the! t@é{,eieaﬂﬁlg tg%r&%%ﬂoﬁgbn%@ﬁmi\g'%gf 0.3l4iwA%, yial r ONg

adsor ption of to the adsorbént at |ow l'evels of 101091 The Figure
f urt her showsespeat totthe tasaliagmwet of propylenaicartiacterd with the ZisXr zealitedecr eases from
an initial val of approxinmatel y..1..1 mol . %. (11 000 to a.final val ue
of around 60§Olvfj\ﬁﬂm Thgé%‘ﬂﬂ%flg‘fvi ﬁégy 8F§°§‘§ﬁ‘é$ﬁ%’é‘|"8’&%%@mb{eﬁ’a{e‘“a&#«;@ht of

ol i gomer f or nRekevkilledrif IReat tha® tedfn@bntRiiian e PerfoAsY Wahl £aideaahgsof Wi th
the adsorbent) was calculated to be 0.54 wt% The DVE adsorption 29 WO
2005/ 000997 RERmsteryovion 3eyis daipwd withow|degarting frasy ie gpirittand ssepp9f ene
ef fl uent, anchéecuv }&%}d ve oligoner selectivity are also summarized in the
Tabl e. Exanpl 51"% nparative; K-X Zeolite) [0110] A precursor solution was
pr(epared by addi ng 74g of potassium chloride (KCQ to 500 m of deionized
water to forma 2M KCl solution. 200 M of the solution was added to 20g of
Na- X zeolite (Union Carbide Corporation) in a 500 m glass bottle. The
bottl e was capped and periodically m xed over a period of 4 hr. The
solution was then decanted and an additional 200 ml of the original

i on- exchange sol ution was added to the bottle. The bottle was again
periodically
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m xed over a period of 4 hr, and allowed to sit overnight. The next day, the
sol ution was decanted and the solid was washed 5 tines, each tinme by adding
200 m of deionized water, mxing, and decanting the solution. The solid was
then dried for 2 hr at 110C and calcined at 500C in air for 4 hr, thereby
formng a K-X zeolite. [0111] The K-X zeolite was subjected to continuous
DVE adsorption testing as in Exanple 1. The DMVE adsorption capacity,
oligoner level in the propylene effulent, and cunul ative ol i goner

sel ecti Vi Ry, A®f¢ determ ned, and are summarized in the Table. Exanple 3
(Conparative;, K-Y Zeolite) [0112] K-Y zeolite was obtained from Davi son
Chem cal, and subjected to continuous DVE adsorption testing as in Exanple
1. The DME adsArppedessfor faxpung 4 polyadkfim dmeprotesy edmpmsingibe sieppyf: ene ef f ul ent ,

d | ative.,ol | | ect i vit det ' d ized i
e o L o R e s, SR 2o

adsorption Qi gpnesmdvaneedt [dast £puribasf tHe oxyPeh 4O o thebREh isttédny to BE Qr bent
capacity effluent propylene (overall w% (W % (nppnm) produced) Zn-X
zeolite 1.41 7sdueed;qogemptscliKsteapehy the OloWIE em: 200 0. 11 K-V zeolite
0.04 109-878 0.05 30 WD 2005/000997 PCT/ US2004/ 015757 [0113] The Figure and

Table ill hat Zn-X zeol | ' i ' | gt
able illustrate that r%&,ﬁﬁ% ahld efﬂrs?r\éérﬂ,ev?he@?lﬁrtlgédcg%f[i%/%h%é"{%"grh‘%ul ts al so

adsorption capacity’in cont I"nuous’ process.
show t hat the Zn- X @egbkndte ahdthealefel siicamad gorhprivedof greateythamSeotdser t i ng

propyl ene to oligone in this continuous .test. The anount .of oligoners
bresent  in the ef f ALURRS PGS M Wieren fiedlelSisAMERMRESF O mat el y 1 wi %

for the r majoritygRitetthen b 98¢ bukddimag to an overall oligoner selectivity
of 0.54 wt/o0, with

b) contacting the provided olefin stream with a solid adsorbent to
remove oxygenate from the provided olefin stream, wherein the solid
adsorbent has an oxygenate adsorption capacity of at least 0.1 wt % and a
cumulative oligomer selectivity of not greater than 5 wt %, wherein the
solid adsorbent comprises at least one ion from Group 2, 4, 6, 12, 13, 14 or

15 of the Periodic Table of the Elements; and

iii) polymerizing one or more olefins in the reduced-oxygenate olefin stream,
optionally in conjunction with one or more olefins from a source other than the
olefin stream, in the presence of a polyolefin-forming catalyst under conditions

sufficient to form a polyolefin.

2. The process of claim 1, wherein the solid adsorbent has an oxygenate adsorption

capacity of at least 0.2 wt %.

3. The process of claim 2, wherein the solid adsorbent has an oxygenate adsorption

capacity of at least 0.5 wt %.

4. The process of claim 3, wherein the solid adsorbent has an oxygenate adsorption

capacity of at least 1.0 wt %.
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respect to the total amount of propylene contacted with the Zn-X zeolite.
[0114] Having now fully described this invention, it wll be appreciated by
those skilled in the art that the invention can be performed within a w de
range of paraneters within what is clainmed, wthout departing fromthe
spirit and scope of the invention. 31 CLAIMS 1. A process for formng a
pol yolefin, the process conprising the steps of: i) providing an oxygenate
stream for conversion to olefins; ii) renoving at |least a portion of the
oxygenat e sf r om0t lok Blafth | SHARER o8 addoPBlAE RAL LANIRNALSIGhRE N Stream
by the followi ng steps: a) providing an olefin stream wherein the olefin

st r eam contledtively obretgeenserdhanahdt ¥he ol efin streamis conprised of greater
than 50 wt % et hyl ene and propyl ene, and wherein the olefin stream conprises
not greater than 5 w %.but ane; and b ntacting the provided olefin stream
Wth o softd adCopBefs of i Srudta KRl eerbeh te A Rig e oftaRer n st r cam
wher ei n t bgediRity 3f n@deeutdrandn DA%AN oxygenat e adsorption capacity of at
least 0.1 W %and a cunulative oligoner selectivity of not greater than 5

W % wherein the solid adsorbent conprises at |east one ion from Goup 2,
4, 6, 12,713, The process®f olpim hewleseindl solitagsosbent hasrecumudativgtodigomerd i i)

polynerizgagnﬂﬂ o?ﬁd&?&ﬁﬂQLﬁ{Laf9§n t he reduced- oxygenate ol efin stream
optionally In conjunction w oné or nore olefins froma source other than

the olefin stream in the presence of a polyolefin-formng catal yst under

condi tiong, sufhé pioeeks of Blafr@l MvRerpi@ltheddontdcting #molbea papeiessftiE claim 1,
wherein the solid adsorbent has_an oxygenate adsorption capacity of at

| east 0. 2 o%yeengte fromyihe ppyvidedodefyrstiep®i m 2, wherein the solid adsorbent has
an oxygenate adsorption capacity of at least 0.5 w % 4. The process of

claim 3, yher e;‘gﬂﬂalj&g/gé%ELlqin"f‘@F&ﬁ&&ﬂ%hé"&@gé&&te%%ﬂee&%bﬁeé‘gf%‘ﬁB@&éa%‘is capacity

of at least 1.
dimethyl ether or acetaldehyde.

10.  The process of claim 9, wherein the oxygenate in the provided olefin stream is

dimethyl ether.

11.  The process of claim 10, wherein the solid adsorbent comprises at least one ion

from Group 2 or 12 of the Periodic Table of the Elements.

12.  The process of claim 11, wherein the solid adsorbent comprises magnesium or

zinc.

13.  The process of claim 1, wherein the provided olefin stream comprises at least

50 wt % propylene and butylene, based on total weight of the provided olefin stream.

14.  The process of claim 1, wherein the provided olefin stream comprises not greater

than 1,000 wppm oxygenate, based on total weight of the provided olefin stream.
15.  The process of claim 14, wherein the oxygenate is dimethyl ether or acetaldehyde.

16.  The process of claim 15, wherein the oxygenate is dimethy! ether.
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5. The process of claim1, wherein the solid adsorbent has a cunul ative
oligoner selectivity of not greater than 3 w % 6. The process of claimb,
wherein the solid adsorbent has a cumnul ative oligoner selectivity of not
greater than 2 wt % 7. The process of claim®6, wherein the solid adsorbent
has a cumul ative oligoner selectivity of not greater than | w % 8. The
process of claim1, wherein the contacting renoves a majority of the
oxygenate fromthe provided olefin stream 9. The process of claimS8,
wherein the ox i L: ef ] i i her or
acetaldeh;ge. %%?ﬂ? %mgfgégﬁépﬁ ¥?ﬁ§?ﬁ?g?33§§$%?ﬁqghgé%ﬁgéﬁﬁgpgh?ﬁﬁthe

provi ded okidéin streamis dinethyl ether. 11. The process of claim 10,
wherein the solid adsorbent conprises at |east one ion fromGoup 2 or 12
of the Perjodig Table of the Elenents. . ,The process of claim1ll, wherein
The S0l i d thasol BoREeasabrRdRy WA G aisosienbis Sy erfee wpBedls or "Cr it m
1, wherei gietde provided olefin streamconprises at |east 50 wt % propyl ene
and butyl ene, based on total weight of the provided olefin stream 14. The
process of claim1, wherein the provided olefin stream conpri ses not greater
t han 1, 0009 wpphhoppeessaf elainb i erheomn thetsalid edsogient ish mdlecubar sievel ealeatddef i n
stream 15 . The process. of claiml wherein t OX a i s, di met hyl ether
o acet ai domEeRuBESR IR oF sk dpriS Fols A HBPERPRIE MR genat e i s

di net hyl silibelumid3pHoéphatdése process of claim 1, wherein the solid adsorbent
is a nol ecul ar sieve or netal oxide. 18. The process of claim1, wherein

the solid adsorbent is a crystalline nolecular sieve. 19. The process of
cl ai m 17, 2her Ehgipropess ebelpian hakkareia the solid gdsepheatisiadpolesdyrsicyehaipga  from

the gr OUpfxﬁﬁ%@@hﬁJ&ﬂﬁ&uPJoﬁ%éa&?rsfﬁﬁgg al um nosilicates, alum nophosphates, and
: e

si | i coal um nophosphat es. rocess of claim1, wherein the solid
adsorbent is a nolecular sieve having a framework structure of at |east 8
rings. 21.  The process of claim 20, wherein the molecular sieve is a zeolite.

22. The process of claim 20, 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.

23.  The process of claim 20, wherein the molecular sieve is zeolite X or Y.
24.  The process of claim 20, wherein the molecular sieve is zeolite X.

25.  The process of claim 1, wherein the solid adsorbent is regenerated following

contacting with the provided olefin stream.

26. A process for forming a polyolefin, the process comprising the steps of:
i) providing an oxygenate composition containing dimethyl ether for
conversion to olefins;
ii) removing at least a portion of the dimethyl ether from the olefin stream to

form a reduced-oxygenate olefin stream by the following steps:

a) contacting an oxygenate with a molecular sieve catalyst to form an

olefin composition, wherein the olefin composition contains greater than
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21. The process of claim 20, wherein the nolecular sieve is a zeolite. 22.
The process of claim 20, wherein the nolecular sieve is zeolite X, zeolite
Y, ZSM5, ZSM 11, ZSM 14, ZSM 17, ZSM 18, ZSM 20, ZSM3 1, ZSM 34, ZSM 41
or ZSM46. 23. The process of claim 20, wherein the nolecular sieve is
zeolite X or Y. 24. The process of claim 20, wherein the nolecular sieve is
zeolite X. 25. The process of claim1l, wherein the solid adsorbent is
regenerated following contacting with the provided olefin stream 26. A

process for form ngsawpnlyaligh afld p H@?leﬁé LSRR Rkl NEhd g ShRR&ROT - 1)
providing an oxygenate conposition containing dinethyl et her for conversion

to olefins; ii) renthgiokfinatonpeaition gomprises oot g§¢athhbaIU$ wittolpyptanetandr from t he
olefin streamto forma reduced oxygenate ol efin streamby the fol | ow ng
steps: a) contacting, an_o0x th .a S|ev cat st to form an
ol 6f 1 composi £ on. Dhnc B IERE 1§t pottEn AR ClaDieo i B Gl ti  han " 34
50 wt % et hyl ene anddMe!ﬁBWe&iéﬁwﬁHd s6Kidbiventdb REh &N at Bdabed poréditofther ei n  t he
ol efin conposition corrprl ses not greater than 5 wt % but ane; and b)

contacting at | east d&ngydH ethsnirem theeroyided plsfip stgassivrhessin thervehd ni ng t he
di met hyl ether wi th,g.5Qhi thsa ?ﬂ@t@?@th&%&o‘?ﬂ%‘ﬁ%a&#}m &fat e t@qr\H %Qn&’f the

di met hyl ether fromthe provided ef1n stream erein the soli adsor bent
has a di net hyl ethen camjakatlm olegormea peledtivity of nettgréaashanth Wt Y Whersimcthe a

Col 0 adsor bent conbrasokrrimBrsd b ARRY Rl Suf 48, B 13405 14 or

15 of the Periodic Tabf@e@bribdie Thbie gethe Eleridifs; ahd ) pol yrrerl zing one or nore
olefins in the reduced-oxygenate olefin stream optionally in conjunction
with one or nore olefins froma source other than the olefin stream in the
presence of a pbl pelyerrigingopaphgorelefingdn thefeducedgnrienpts plefingreamci ent to

form a pol yol etbfunsy in IAGRIAR AR AL oChBTIHhs RS Shuied Sl gl adsor bent

has a di et hyl rption capacity The
process of cl aloleﬁﬁ%tream,en dherprédeacesafla ] yadkfr foeninglratlyat alideetdngitions her

sufficient to form a polyolefin.

27.  The process of claim 26, wherein the solid adsorbent has a dimethyl ether

adsorption capacity of at least 0.2 wt %.

28.  The process of claim 27, wherein the solid adsorbent has a dimethyl ether

adsorption capacity of at least 0.5 wt %.

29.  The process of claim 28, wherein the solid adsorbent has a dimethyl ether

adsorption capacity of at least 1.0 wt %.

30.  The process of claim 26, wherein the solid adsorbent has a cumulative oligomer

selectivity of not greater than 3 wt %.

31.  The process of claim 30, wherein the solid adsorbent has a cumulative oligomer

selectivity of not greater than 2 wt %.

32.  The process of claim 26, wherein the contacting removes a majority of the

dimethyl ether from the provided olefin stream.
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adsorption capacity of at least 0.5 w % 29. The process of claim 28,
wherein the solid adsorbent has a dinethyl ether adsorption capacity of at
least 1.0 wt % 30. The process of claim 26, wherein the solid adsorbent has
a cunul ative oligomer selectivity of not greater than 3 wt % 31. The
process of claim 30, wherein the solid adsorbent has a cumnul ative ol i goner
selectivity of not greater than 2 wt % 32. The process of claim 26, wherein
the contacting renoves a mpgjority of the dinmethyl ether fromthe provided

ol efin strzam [/ pdsbessdrIIMOEfheefn thé 61 addorb¥i RbMpAsds REIeaRlohE igdsor bent
conprises at least one ion fromGoup 2 or 12 of the Periodic Table of the

El ement s. f3om Growp herolleafdhePeriqdig habdesof thpElegientst he sol i d adsor bent conpri ses
magnesi um or zinc. 35. The process of claim 26, wherein the olefin

conposi ti forged. in.s . [ further. processed to remove.non-ol efin
conponent gﬂf ro ﬁ reS Fse#ffclri:a”g%%’%p%g Frte}nc}}ﬁe |¢§)°rh|do‘ard g(frg‘ﬂﬁ ¢ grrrllf) g{s(: si%ha&n?sﬁ%m Sfefin
conpositiatinaM th the solid adsorbent in step b). 36. The process of claim
26, wherein the olefin conposition forned in step a) is further processed
prior to carrying out ste[i)q 37. The process of claim26, wherein the

b) .
ol efi n corosi tHEPresErnRies iw)?és Bpergin thaolefie gampositipnafREmedinisterialio at | east
two ol efi nfuﬁﬁérmsseﬁwre%eg n-bikfﬁfg?ﬁl Rentd 61 R dlgﬁ ﬂﬁnap(fgg%'éﬁo%f eam of

step b). 38. T rocess of claim ereln the s nt that
renoves atcontiggng the ofpdintcomposifion weh thermotithgdsogtenein stapdm t he ol efin streamis
a nol ecul ar sieve or netal oxide. 39. The process of claim38, wherein the
solid adsorbent _that re es gt least a ortion.of the dinethyl ether from
The ol of | Gt r iR el ARt PHE e aroBPEHEn hifede R dees of cf aim
38, wher eifarthdigre@bded pAdsRIAAYIngioht fept®). ecul ar sieve is selected fromthe
group consisting of silicates, alum nosilicates, alum nophosphates, and

si l'i coal um nophosphates. 41. The process of claim38, wherein the solid
adsor bent 37 a Thelpeengbsef cddim2s, Wheteimgheolefin gorapenitionsformest imrstepa) isat | east 8

;:ECn)?Ist e42 . de-gvg%rgdr gl%es?)ﬁt i(I)lIO & Ileaalst W%ldleﬁll\lh s?rregllngl, aMi1 %nggtl it Hie‘%h streamsis the @
olefin stream of step b).

38.  The process of claim 26, wherein the solid adsorbent that removes at least a

portion of the dimethyl ether from the olefin stream is a molecular sieve or metal oxide.

39.  The process of claim 38, wherein the solid adsorbent that removes at least a

portion of the dimethyl ether from the olefin stream is a crystalline molecular sieve.

40.  The process of claim 38, wherein the solid adsorbent is a molecular sieve is
selected from the group consisting of silicates, aluminosilicates, aluminophosphates, and

silicoaluminophosphates.

41.  The process of claim 38, wherein the solid adsorbent is a molecular sieve having a

framework structure of at least 8 rings.

42.  The process of claim 41, wherein the molecular sieve is a zeolite.
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36 43. The process of claim4l, wherein the nolecular sieve is zeolite X
zeolite Y, ZSM5, ZSM 11, ZSM 14, ZSM 17, ZSM 18, ZSM 20, ZSM 31, ZSM 34,
ZSM 41 or ZSM46. 44. The process of claim42, wherein the nol ecul ar sieve
is zeolite X or Y. 45. The process of claim44, wherein the nol ecul ar sieve
is zeolite X. 46. The process of claim 26, wherein the olefin conposition of
step b) conprises at |east 50 wt % et hyl ene, propyl ene, butylene, or a
conbi nati on thereof, based on total weight of the olefin conposition of

step b). 43. Tihrge Btro@gs@%$cl@fm Ql&bﬁ@re’iﬁthe"lﬁ&é&ilﬁ siV8 iPseaMicdeGelify, N St ream
conprises not greater than 1, %\QMm di rretg(i ether, based on total wei ght

of the prévMedZPVietl ﬁs%t‘béﬁﬁMZlg el 3p7.8Me ZSM-3Il SN2, ZGNefbom t he

solid adsokhenps is regenerated following contacting with the provided

ol efin stream ‘49. A process for renoving dinmethyl ether froman olefin
stream the process conprising the steps of. a) providing an olefin stream
wher ei n t Be. ol ghe proséss @dtlaitwaP rwisesin cHemedlbaular sedvb ey zealid Jgoedt er than 50 Wt %
et hyl ene, propylene, or a conbination thereof, based on total weight of the
olefin stream and wherein the olefin stream conprises not greater than 5

Wt % but and?- andheprogesshelaim 4.t rherein die radecubarsiava isszepifentwi t h a nol ecul ar

sieve to rem)ve at least a portlon of the di met hyl ether fromthe provided

ol efin str i dsorption
capacity o T}é‘@go{éé% ipwtm \a%?élgglhe (11 b‘ﬁj%gfglgﬁrrgﬁg |Xocno‘?r]i %ES% greater
than 5 w léﬁst W%lethyﬂdme pmp;elend hutylene\oeacombmaumemeabf lbesedltonaotal i on from

G oup 2, g@ %t?l Fl?‘? f the Periodic Table of the Elenents. 50.
The proceé"?1 &P lagomm%%n ¥$P)mol ecul ar si eve has a di nmethyl et her

adsorption capacity of at least 0.2 w % 37 51. The process of claim 50,
wherein the m'Tﬁggljo@éss%Tgl‘éﬁn baswieerdh m%tﬂ?bf%d&f(n@ﬁn st?ﬂ%%o%ﬂr@&lﬁﬁ‘ patety of at

least 0.5 Wt % he process of claimb51, wherein the nolecufar sieve has
a di met hy thagtli}90 wppdsdinmsthydathem passid oy tesal wieightedtite proded olefin stream.

48.  The process of claim 26, wherein the solid adsorbent is regenerated following

contacting with the provided olefin stream.

49. A process for removing dimethyl ether from an olefin stream, the process
comprising the steps of:
a) providing an olefin stream, wherein the olefin stream comprises dimethyl
ether and greater than 50 wt % ethylene, propylene, or a combination thereof,
based on total weight of the olefin stream, and wherein the olefin stream

comprises not greater than 5 wt% butane; and

b) contacting the provided olefin stream with a molecular sieve to remove at
least a portion of the dimethyl ether from the provided olefin stream, wherein the
molecular sieve has a dimethyl ether adsorption capacity of at least 0.1 wt % and
an oligomer accumulation of not greater than 5 wt %, wherein the molecular sieve
comprises at least one ion from Group 2, 4, 6, 12, 13, 14 or 15 of the Periodic

Table of the Elements.

50.  The process of claim 49, wherein the molecular sieve has a dimethyl ether

adsorption capacity of at least 0.2 wt %.
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53. The process of claim49, wherein the nol ecul ar sieve has a cunul ative
oligoner selectivity of not greater than 3 w % 54. The process of claim
53, wherein the nol ecul ar sieve has a cunul ative oligoner selectivity of
not greater than 2 wt % 55. The process of claim54, wherein the nol ecul ar
sieve has a cunul ative oligonmer selectivity of not greater than I w % 56.
The process of claim49, wherein the contacting renobves a majority of the
di ret hyl ether fromthe provided olefin stream 57. The process of claim 56,
wherein the rrp*rs&TMb@éss&amn SO WHek S theMholbRy kieQB Bad LMimefHyPBIEN OUP 2 or 12
of the Periodic Table of the Elenments. 58. The process of claimb57, wherein
t he nol eceadsarption seracity apetileass0.Aqgg¥esi um or  zinc. 59. The process of claim
49, wherein the provided olefin streamconprises at |east 50 w % propyl ene
and butyl gne, S on al ight. of e provi ol-ef iLn ream 60. The
process os El‘cI aji?ﬁ? &g?esﬁﬁéaéﬁ%sm%&% g‘&ﬂg (g?cuga}r {%glﬁgsis aaélglre;hgtl %1‘1 i ne ol ecul ar
si eve. 6ladsbheiopkareig odit ledsal 0vd0s. wherei n the nol ecul ar sieve is sel ected
fromthe group consisting of silicates, alumnosilicates,
al um nophosphat es, and _silicoal um nophosphates. 38 62. The process of claim
60, wher eP® t hEhgRfPesss Phelaigy &% evhergin themoleruis sieve hasacgumuativgroligpmereast g
rings. 6356@31@“95919&?6393‘” M HO, wherein the nolecular sieve is a
zeolite. 64. The process of clalm®60, wherein the nolecular sieve is zeolite
X, zeolite Y, ZSM5, ZSMI11, ZSM 14, ZSM 17, ZSM 18, ZSM 20, ZSM 31,
ZSM 34, ZSM 41The proéShbi8ain653, wieeeip theawdscuddr siehvahas H&ymulitereailigombre
mol ecul ar sieve is zeolite X or Y. 66. The process of claim65, wherein the
mol ecul ar SEFEYRY PEN gEfater dhap 2Wh%. The nrocess of claim 1, wherein the ol efin
streamis conprised of about 55 wt% to about 99 wt % of et hyl ene and
propyl eness 68. Ti{d5roPss@ 6 ESIginP 54, GhifkdM 4 mMIRILisi2vE RS Qétﬁﬁdlﬁi\fé%’l’ﬁ%&%b# ron
contains about 55 wt%to about 99 wt % of ethyl ene and propyl ene.

selectivity of not greater than 1 wt %.

56.  The process of claim 49, wherein the contacting removes a majority of the

dimethyl ether from the provided olefin stream.

57.  The process of claim 56, wherein the molecular sieve comprises at least one ion

from Group 2 or 12 of the Periodic Table of the Elements.

58.  The process of claim 57, wherein the molecular sieve comprises magnesium or

zinc.

59.  The process of claim 49, wherein the provided olefin stream comprises at least

50 wt % propylene and butylene, based on total weight of the provided olefin stream.

60.  The process of claim 49, wherein the molecular sieve is a crystalline molecular
sieve.
61.  The process of claim 60, wherein the molecular sieve is selected from the group

consisting of silicates, aluminosilicates, aluminophosphates, and

silicoaluminophosphates.
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69. The process of claim49, wherein the olefin stream conprises about 55
w%to about 99 w % of ethylene, propylene, or a conbination thereof. 70.
The process of claim1l, wherein the olefin streamis conprised of about 60
wt% to about 95 wt % of ethyl ene and propyl ene. 71. The process of claim 26,
wherein the ol efin conposition contains about 60 wt%to about 95 wt % of

et hyl ene and propyl ene. 72. The process of claim49, wherein the olefin
stream conpri ses about 60 wt%to about 95 wt % of ethyl ene, propylene, or a

conbi nati @n. t g}eRfocesddf claim 60, wherein the molecular sieve has a framework structure

of at least 8 rings.

63.  The process of claim 60, wherein the molecular sieve is a zeolite.

64. The process of claim 60, 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.

65.  The process of claim 60, wherein the molecular sieve is zeolite X or Y.

66.  The process of claim 65, wherein the molecular sieve is zeolite X.

67.  The process of claim 1, wherein the olefin stream is comprised of about 55 wt%

to about 99 wt% of ethylene and propylene.

68.  The process of claim 26, wherein the olefin composition contains about 55 wt% to

about 99 wt% of ethylene and propylene.

69.  The process of claim 49, wherein the olefin stream comprises about 55 wt% to

about 99 wt% of ethylene, propylene, or a combination thereof.

70.  The process of claim 1, wherein the olefin stream is comprised of about 60 wt%

to about 95 wt% of ethylene and propylene.

71.  The process of claim 26, wherein the olefin composition contains about 60 wt% to

about 95 wt% of ethylene and propylene.

72.  The process of claim 49, wherein the olefin stream comprises about 60 wt% to

about 95 wt% of ethylene, propylene, or a combination thereof.
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