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[ 0001] Thwopnesrsisdi nvention relates to a conversion pr®ceas2008/023v8Ki ng
olefin(s) using a 5 nolecular sieve catal yst conposition in the presence
of a hydrocarbon feedstock. Mdre particularly, the present invention
relates to a conversion process for naking light olefins in a high salt

envi ronnment by re i e, al { t al yst
regenerator. | ooW@%@Q&?ﬁ i@.%?&mggmﬁ@@ petrol eum
feedstock by catal ytic or T RREAINTARCRATAINNYCAEIRVITYhese cracki ng
processes, especially steam cracking, produce |ight 10 olefins such as

et hyl ene or propylene froma variety of hydrocarbon feedstocks. Ethylene

and propylene are inportant co cals useful in a variety
of processes for making &é@ﬁ@@ﬁ@@%ﬁ@gmmé PNeonmpounds. [0003] The
petrochem cal industry has known for sonme tinme that oxygenates, especially

al cohol sygeaip © rgge;a{ vkt rjela%tto QlcehvdiSion JRBES f@fﬁilafgl'gg%'i&?ﬁgs usin Ao

technologles aval | abl e Tor 15 producing oxygenates I nc
or rdact mwtecolar sryzm hﬁahyst og)a@odmlonmwemmnmfwlwdrMOnpfetdstdokuMom qw ds,

car bonaceous ials inclu coa recycl ed Ias wast e
o e BRI Ihe BreRa Bivefion Pg8Sie adBSRiohanbess® s e Mo SRS i
process hﬁghg;ﬁﬁ Qﬁﬁlrdn\fnem%? Eéﬁéhﬁgsea@ ﬂ%nﬁrﬁieWn fe@i&h%&ﬂa&sf){e@&%‘iﬁor wher €
met hanol i's converted I’IITB.I’I|1)1/ to etrgflene and/ or él enein the 20

pr esence[Q9|02h mﬂ)léﬂm ae tl@dém@a Wblroelu@ﬁ rorglpety@lgumafv@s‘wc rbysva@lyﬂcm sseme
structureaV\fE uré [ myslzed lg . ec 21 " di man%(éons t gl ectively
adsor b mREGHE SLotERE THRN Gre ng{ol%%ss%%r %%e N d e iR e ROEE ‘Fn‘}ﬁ cul es

t hatjar eole@ifis hhge ctylde %k pldpsicdedfom ARayetsliof hpdrotdrbdry RedstodksBihgTank and
sieves to convert a feedstock,  especially an oxygenate contalnlng

f eedst ocl%ropb’]ﬁ% arsriEnpeFtanfomedity nesrochesnicals apastlan a vag ey praveeses 4or
descri be }L]lgsltlgga#({&ﬂér C(?lleﬁlfléaﬁlg(?l’)laé Qo an al cohol using crystalline
, O y

al um nop osp en represen ALPO4. The nost useful nol ecul ar
si eves f {1}003]:0n\iHretpelttgc]1tmmmanﬂdlustr@ hak Bhovind Sr saime tisid thatoadygenaiep bgepiaty e
nol ecul ar_ sj eves. Sil]j oal u %}psp ate (SAPO nol ecuL{;}g(;:Et Si ev contain a
t hr ee- di ASARYIHRES C%VEF here aterpmaEQRsyIRehnotoglgs efosi 02]

hava beol T eang e bacy é‘??ﬁilﬁ%‘%f%‘%%%‘??‘?%hﬁ“ﬁl&éﬁzmﬁ%ﬁf q&??%‘%ﬁf*’ﬁlaf e

natural gas, petroleum liquids, carbonaceous materials including coal, recycled plastics,
municipal waste or any other organic material.
[0004] The preferred methanol conversion process is generally referred to as a methanol-
to-olefin process, where methanol is converted primarily to ethylene and/or propylene in the

20  presence of a molecular sieve. Molecular sieves have a crystalline pore structure with
uniform sized pores of molecular dimensions that selectively adsorb molecules that can enter
the pores, and exclude those molecules that are too large.
[0005] There are many different types of molecular sieves to convert a feedstock,
especially an oxygenate containing feedstock, into one or more olefins. For example,

25  US 4,310,440 describes producing light olefin(s) from an alcohol using crystalline

aluminophosphates, often represented by ALPO4. The most useful molecular sieves for

converting methanol to olefin(s) are silicoaluminophosphate molecular sieves.
Silicoaluminophosphate (SAPO) molecular sieves contain a three-dimensional microporous

crystalline framework structure of [SiO7], [AlO7] and [PO9] comer sharing tetrahedral units.

30 SAPO molecular sieves have been found to be useful in converting hydrocarbon feedstocks
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WO 2006/ 023189 PCT/ US2005/ 025666 into light olefin(s), particularly where
the feedstock is nethanol. See for exanple, US 4,440,871; US 4,499, 327; US
4,677, 242706026189, 243; US 4,873, 390; US 5,095, 163; UBCHURDSOBS6@Nd US
6, 166, 282. [0006] These nol ecul ar sieves have been found to be sensitive to
various contam nants 5 resulting in the lowering of the yield of |ight

ol efins and even affecting the operability of a conversion process. Such

cont am nant iy oduced t o .a It r.C iQn process in a
variety of°w @é‘ﬁe@gﬁ%é’ ggflﬁew}f%?ofg‘gttﬁe;a?éoglf lesvrggl%%o; ?eep@f)ﬁ’f?é@e’cont ami nant s
af f ect i n@S4)440,8NUS 5409,3pRr 98 6aANCE2.00S 4667288 08 Uag7398VES 3,095a0h3k t i on,
in large_scale grocesses, it nore likely that the effect of various

it is
cont am n&%t 37 Ehe@ sudgUS §:1668Aner ci al conversion 10 processes is hi gher.
Contam n ca I i ] rJdn. air
Chat 15 TS C0TnRSe LMCARSRIs b8 HERERREY APREL AR SRS hafs Tongafiyle
Unf ori unadselting in thellasetirng of the gisddl of hight obufint and et Afetad trsopeaibiliy béaonme
concentrated over tinme tgo the extent that, olefin vyields are significantly
i npact ed COIEERA Pr?ﬁﬁsé%%eeonraemm&f gre B%tr%u@?ff i Bd%@éTyl?w OIYESIOPLPESSS In 2
cont am ngt i : : dﬁ¥ﬁﬁ I
cat al yst %%égg? fglla Iﬁ%ﬁ%gﬁ%g%ﬁeﬁrgt@?gﬁﬁf%%éﬁﬁf?ﬁdg% P%e/c esl ?}é‘g%@#ﬁl\@%genat e
t o ol ef i nomessidn paréormpacd oftthe ardlgeulan sieet. Handditibn, inllafe scaleprotéssess it inher e

f eedst ocks a cat al.yst re relatively expensive. It has .been previousl
Fopor t od iy EsHE Bieh tHecaTesP o v SR oGt BB A it S RGBSR 6 s A
t hat1(f eedfcesksisNegbr CoMBniiaBR ok be SHRdIhed bR thy o&{,g%%a@ffe&ﬁ{&cﬁ or OB

it has now been found that serious damage to the catalyst 20 can be caused
by exposihaisdhiredused.aspeqally mnto thaeatelydi nggensrationivaet. Unéartungtefy, édanbedm t he
air in oast.al, areas such as re petrochem.cal pl ant re fr ent
Mocat od. TR Bl BhERInAC e s G oRRE LSRR ES et B B oRE Bt R o
f rom har geldsame tiBhiSicamty @ifetedsal ts that nmay be unexpectedly present in

the air entering the reactor and.garti cularly regarding air entering the
cat al yst [§09gkner Hrerefare, Esk@yld be Biggingaablefo quatrol yEAIMINGkoD 608Btottg one
enbodi e i . t . r .of. regenerating a
ol ol ard s o PEERRIhol YRR ALl oot SR IR o722
cat al yst deditabledn okggmagrtatol«fin reesiak,, partiduloLia intghanol toslehii r@agonsnivierzai d
regeneratiqon vessel, erein said gas .conprises O to 100 ppb sodium and
heat i ng §&AeorksIBE PSS Fo eIy SPPENSIYS- 'fgha@ml@l Bregifuslygeptaddy Janssen e
22?61?;8?&%&1{%'% 8664/ EM08E AU 192696553085 & 15HatlrIBU GG REd & 5Vfee or
-substantially free of salts. However, it has now been found that serious damage to the catalyst .

20 can be caused by exposure of the catalyst to the sodium chloride that is present in the air in
coastal areas such as where petrochemical plants are frequently located. The present
invention provides a process to protect the catalyst from harm from this and other salts that
may be unexpectedly present in the air entering the reactor and particularly regarding air

entering the catalyst regeneration vessel.
25 SUMMARY OF THE INVENTION

[0008]  In one embodiment, the present invention relates to a process of regenerating a
molecular sieve catalyst comprising: introducing a spent molecular sieve catalyst into a
regeneration vessel; introducing a flow of gas into said regeneration vessel, wherein said gas
comprises 0 to 100 ppb sodium; and heating said molecular sieve catalyst for a sufficient

30  period of time and at a sufficient temperature to regenerate said molecular sieve catalyst.



WO 2006/ 023189 PCT/ US2005/ 025666 [0009] This invention provides for a
process for converting a feedstock in the presence of a nolecular sieve
into one wo 2omwe3wbefin(s), while controlling contanm naPCcorusedostokssece
catalyst. Contam nation of the catalyst can be controlled by providing a
regeneration air feed having an appropriately |ow content of salt. 5

[ 0010] The invention is directed to a process for converting a feedstock in

the pressfiy of il TRKEEY) oy BILEYS J MBORE cOhvolREEa AL B BLELERD! Y

the feed conprises an oxygenat suc S an r~an ether,
f or examalneolemildraiot i@0dho br tionedlefih(sk twitle.cofitiallipg edretamethtion lo€ il catalyst.eve
is synthesized froma comnhi nati gn of | east .two, preferably at | east

t )
three, ofcopkgupgtionyfihscatalystcgn chntgq?lueﬁ O HTUading & regensrrbiop RE ek aVag ce

and an 1Q, 'H£€$§9HQ£ﬁwnﬂﬂ%hﬁna||y in the presence of a tenplating
agent. In the st “preferred enbodi ment, the nol ecular sieve is a

si | i doal (i9819pphcBphaventon isatiredtediprogpéas &r conwdrting p éfedsmbk yn the presence of

silicoal um nophosphate. [0011] | h tice of. the present invention,
Chere 1 s AaIptB T b be ot Figre Bsliaih BrilEblsipg redre poREHis RO daneeh
conpri seguGPRtAGIdoRE] AdiPorRNYaIRR 0B cLRNNO Hetiapbl MdVdt BméMyBhecyhar sieve to
convert such oxygenates to ol efins. These nol ecul ar sievé catal ysts

requi re pesferoi moleegensiew is synthesizaddenm a gonhinatien af atHeast walpyeferahlntatvi ty.
The catalyst. re erators need t ve a streamof air enteri,ng the
fegenor ath! ikl bR ERMBeErSSHit® MRl AR BhePl FERLR burn of
car banac @RissinGaROScE, SoptidnAlleinCthé Blesice of @ ténhisthtigxy@anN Th the MK PiTaded 1t has
been found advantageous to renove salt fromthe air entering the 20

r egener atBbodimeat dhemelesulae pigye bsfefsiléqopluminenhiesphats oralyminophotphetsemestl t . The
air Strei%ﬂ§ﬁﬁt¥§ﬁ&ﬁﬁﬁﬁﬁﬁﬁgﬁﬁ&gg a cooler in which water condenses and
ng W

salt is renpbved along wat er.  Anot her nethod for renoving the salt

is to pageotipe dinrthspracace eihe prBerddisentien)thdre s providbd e procegafion covdieting S
renoved as well as salts _and other contam nants. DETAI LED DESCRI PTI ON OF
THE | NVER¥YZ3Raies 1q ¢lofing, Whigh ¢ommrsives epntaciing ithea@dtvganate GRIpBOR BB AS| on

ProcEss Qxlfloléacuwgfegg & ch8RASE natePRold ! fhds¥ n{@ééﬁﬂ}%}ev I é}gfs presence
ol eri nf ).

of nol ecul'ar sieve catal yst co sitron to one or nore In this
i nvent i omequirapefiedic regeacmativa iryetder togeaintant the natalyst ackisity Olhe catatysit am nant s

and particularly Iqw in salts, %{) .as_not Lo Si ﬁni ficantly have an adverse

of fect  ofeReaFaINSRectlite by 2 stuim e it risrinehe e Peatos Fioge e map Cpooe

Accor di ngndighd {3} fegbRUS RRo bR ERFSHELLAR d'eﬁos‘f@toﬁltﬂééatél'y@t?sd tha Bt &bl e

as a result of regeneration air containing contamnants, particularly

cont am namtessarpdt hasrbeep fewwsdvantageous to remove salt from the air entering the

20  regenerator. There are several effective methods for removing the salt. The air stream may be

pas§ed through a cooler in which water condenses and salt is removed along with the water.
Another method for removing the salt is to pass the air stream over an adsorbent bed in which

again water is removed as well as salts and other contaminants.
DETAILED DESCRIPTION OF THE INVENTION

25 [0012]  The invention is directed toward a conversion process of a hydrocarbon feedstock,
particularly methanol, in the presence of molecular sieve catalyst composition to one or more
olefin(s). In this invention, gas fed to a catalyst regeneration unit is low in contaminants and
particularly low in salts, so as not to significantly have an adverse effect on catalyst life or
selectivity to desired product.

30 [0013]  According to this invention, some reduction in catalyst life is acceptable as a

result of regeneration air containing contaminants, particularly contaminants that are present
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-3 WD 2006/ 023189 PCTI US2005/ 025666 in the regeneration air due to exposure
to seawater. These contam nants are nore particularly the Goup I A and/or
G oup || Avoeb@lo2smsat am nants such as sodi um |ithium or PpolEB3®SOE666 OoNs and
even nore particularly, sodiumions. Generally, it is preferred that
catalyst life be reduced by an anmount of not greater than 20%relative to
that of a regeneration air containing 5 a low | evel of contam nants.

Pref er al}, yhe &g&;@& Aidh ahd il th ex %a}'éc%q% dedVat@N TRER WohtaRfindtR4 argrn‘ﬁﬁf& 9£rtlculbﬂ§1n

15% nore prefTe y not greater than 10%rel ative to that of
r egener dhé Groupdé mﬁ@n@onpﬁlﬁmetabwnt@man@fsu@bm S@ldlmdttblunﬂ'moﬁ%sphuﬁal life
for a gi.ven quantit

| yst.. i s. a r. ey
[0014) "Bt giok RdoRrigrivatioRe IR B PR i FURREETY
char act ggigkil 6§ an adddubbd ot bedates HRvMSDYhRIRI V-6 thatvel 4 rsgkeﬁaaucsn giflcdntaining
Structure Commi ssion of the International Zeolite Association according to

t he % ul eslovflevdhof rasmamingsisnt wirably ovtabes life s re@ived by an armeuntofmos BaISFk - t y pe
d b { t ed
s et [ AR et BRRL B Bl e S AP Bl iacpORE nat e,

proper t i Rstakiifig & NS RvEBsRIon@nsinarits. aMesypical lyﬁaémzae giveh quanily aPadtalys-i¢ y pe
nol ecul ar sieves for 15 which a structure has been established, are
aSSI gnedwinbeh pEBONEs OBV Sand are described in the ATLAS OF ZEOLI TE

NEWﬁﬁP PES '1?5}{46 0, b is
her ein f }j i n%oﬁé%rlagg gﬁéﬁﬂa ?g%g{éemlfagg%iah}éxarr’p es Vg%gt esagt&n%%lgsgul ar
Si ey@s avielettier ﬁaﬁs Ihap@b@nnmd:lbd%s&iedsbyﬁheﬁtru@tﬁte ComfalssiohRE thAlernAibhal ATV,
AWN BI K, CAS 20 KFI LOV, LTA,
VO PAUeofia AssrtielioRessordelo dauisupst fUrRG FORRESIRERUITR he rodi um
pore mohesila, &ﬁl’feex%ame%%?k—t esEilfds tl'ftﬁ:énngéﬁlty'v%&aol% | @f tE Whrahdtally ;\r/ITO\I

and substitute orns thereo and the | arge pore | ecul ar si eves,
FAU, anctoosdifvted atnmedofigitwiing the frenfewodh, had masingoum aéostr@qtm@i therﬂpbmﬂe ANA,

S e bt S T P b e o

oxygenat V@hl@H Brsﬁ‘h&hfé%afs PB&lp A tishéd Qrecdsﬁéheﬂ{ @ﬂned leﬁéﬂdéﬁe aﬁ‘chne déﬁinbe&xrﬁlY BEA,
CHA, EDI, R 4G5S, LTA, LTL, MER, WNFI TAM and TON.

In the pllhefAéLASadF éﬁ@d@ﬂﬁ FaAvEWORE TYBESSth editien, @Jﬁ@vmchmﬁlomEEngl@r@dap%@y or a

CHA t opol or_.a  conbi nat| ther nost preferably a CHA topol ogy.
[ 0016] g%gﬁpﬂquremr@gg Wﬁ??ﬁﬁa %ef%grrldg nol ecul ar sieves have froma 4-ring

to a 12 pP15] Ny PREAmPIeAF Hesé HdlBRWRE Kietaspes thersnmllpoed soleedlaesibodi ABLL , t he
zeol it CAlqlQI Xlggl X&NS k@f[ﬁi}hv VAWW BIK, CAS, CHA, CHI, DAC, DDR, EDI, ERI, GOO,
20 KFIL 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 include ANA, BEA, CFI, CLO, DON, GIS,
LTL, MER, MOR, MWW and SOD. Non-limiting examples of the preferred molecular
25  sieves, particularly for converting an oxygenate containing feedstock into olefin(s), include
AEL AEL, AFY, BEA, CHA, EDL FAU, FER, GIS, LTA, LTL, MER, MFI, MOR, MTT,
MWW, TAM and TON. In the preferred embodiment, the molecular sieve has an AEI
topology or a CHA topology, or a combination thereof, most preferably a CHA topology.
[0016] The small, medium and large pore molecular sieves have from a 4-ring to a 12-
30  ring or greater framework-type. In a preferred embodiment, the zeolitic molecular sieves have
8-, 10- or 12-ring structures or larger and an average pore size in the range of from 3 to 15

angstroms. In the most preferred embodiment, the molecular sieves of the invention,
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8-, 10- or 12-ring structures or |larger and an average pore size in the
range of from3 to 15 angstrons. In the nost preferred enbodi nent, the

nol ecul arweizessar3sd t he i nvention, -4 WO 2006/ 023189 PCPLUSRO@5/02556666
preferably silicoal um nophosphate nol ecul ar sieves have eight rings and an
average pore size less than 5 angstrons, preferably in the range of from3
to 5 angstrons, nore preferably from 3 to 4.5 angstrons, and npst

prefer al@kéfeﬁb@rﬁlﬁoﬁluhﬁnépl%s fooBlar §i6¥tk Havd BighBASs é?lﬂ%fn%/éﬁ e BteistRn,

al um num and/ 6r phosphorous contai ni ng nol ecul ar 5 sieves, aI um num
phos phortess $hansrangsipernamasterably injtbornge ehitemm g m@@ms,anorgpé@ﬁ@@ Yi fehude

al um no t'{oa at gtréﬁlﬁliggu%n%t%& ergigly vgg t@ﬂ% %]g%ﬁ(?rggl um nophosphat e ( SAPO

nol ecul pretera Substituted, ALPO and

SAPO WD'[@MWH ar Tid B¥RSprefbed BiRbn mimﬁmuﬁﬁﬁldrmlprhosﬁ}@toxﬁloem&u@g fobBaRa

nol ecul ar sieves, and netal substjtut ed SAPO nol ecul ar sieves., The netal

is sia| e tewes, PRdAnEHRLE, RhosPhasaas, and epjioppllysilicaiy centaining mplsculagsiess, My, Mh,
N, I

Sbod mingiidehudipRisonRERATR diGeuldSicep! and S AARLAEbHREERRL (SRO)

f r amewomkoledula sisved faldubstitsicdy prefdnatdy gleta stiestitetbd dXIPO and SAPélmbleavslax[ Me021,

and carry a n t charge depending .on the, val ence tate of t al
subst it giwes: Tj em%kawgqr@ m?ul%\ﬂ%f Séfﬁ’i‘i%a]ierﬁﬁﬁé ”WCL@W HFREVEHAH Fne bstit uent
has a Vghg%ﬁﬁﬁ §2bP Qbled %lar é'ig’ves"'ﬂierﬁ 1 Rlseltbted Hdeh B LrGlAEBSisRhg b€o,

t et rahedr unit 1s between +2. 10018] The mol ecul ar- si eve, as
destl i bedt, Cn, Feafp, Ge.SVigphing hi,sSn, iTs, Z’rmde&em@mnhyres Hereodnipi anpthat prietarred| a,

hyd b 2 wh t t
P el at Fpodg e sy SRetrghitions eﬁeﬁ%%e%&eﬁaét%%eeﬁ?n%ﬁw A the
nunmber  gfo1eRNA%iRE tﬁoﬁg{af@;}aﬁecﬁﬁl WA chRE ) T[rom gdan@oﬁﬁg a@ae‘il’@ﬂdﬂ@ea éféﬁﬁhﬁgt o1,

preferably 0 to 0.5, and npbst preferably

I epr esen thdealoiteatdtd afthe @r[btal&ﬁbsﬁhuen? f@!ﬁdxd&h}ﬁis 1heinb ahﬁdd@hennxﬂdﬁshe where M
is a netal selected from one of I11.B, VB, VB, VI

VI I B, Vimetd subsiitpenh hansyeercestate HE%@“% 6‘61%5 ?éﬂiﬁéhepefmhéﬁﬁrﬁféhe teBﬁléﬁdé@rl%abl y
M | th t f Co, O, Cu, Fe, Ga, Ge,
I\/gl, f?\/tsf u%@ﬁ{ﬁet%%{n%&x ~ the group consisting o ! e,

n and Zr. In one enbodinment, mis greater than or
equal tqoe18}, aihe moleguhnsieze,as descoibedhinematyhdS. pateegLilreprosefited biy.the n
anot her enbodlgre mis %cfter than 0.1 to 1, Xis greater than O to
0.25, y Gapgal 9?8“’11%15?6@“6‘% YHOH ¥s¥ t0 0.5, and z is in the range of from
0.25 to Q5, nore preferably migrfmnpm pl)‘@)ztoo7 xis from0.01 to 0.2,
y is from0.4 to 0.5, and z is from

wherein R represents at least one templating agent, preferably an organic templating agent; m

20 is the number of moles of R per mole of (MxAlyP7)O7 and m has a value from 0 to 1,

preferably 0 to 0.5, and most preferably from 0 to 0.3; x, y, and z represent the mole fraction
of Al, P and M as tetrahedral oxides, where M is a metal selected from one of Group IA, IIA,
IB, IIIB, IVB, VB, VIB, VIIB, VIIIB and Lanthanides of the Periodic Table of Elements,
preferably M is selected from one of the group consisting of Co, Cr, Cu, Fe, Ga, Ge, Mg, Mn,

25  Ni, Sn, Ti, Zn and Zr. In one embodiment, m is greater than or equal to 0.2, and x, y and z are
greater than or equal to 0.0 1. In another embodiment, m is greater than 0.1 to 1, x is greater
than 0 to 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, y is from 0.4 to 0.5, and z is from
0.3 t0 0.5.

30 [0019] Examples of SAPO and ALPO molecular sieves of the invention 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,
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0.3 to 0.5. 30 [00191 Exanpl es of SAPO and ALPO nol ecul ar sieves of the
i nvention include one or a conbination of SAPO- 5, SAPO 8, SAPO 11,
SAPO- 16, VSORM6102318SAPO- 18, SAPO- 20, SAPO 31, SAPO 34, BAPODS3®5/0SRO- 36,
SAPO- 37, SAPO- 40, SAPO-41, SAPO-42, -5 WO 2006/ 023189 PCT/ US2005/ 025666
SAPO- 44 (US 6, 162, 415), SAPO- 47, SAPO 56, ALPO-5, ALPO 11, ALPO 18,
ALPO 31, ALPO 34, ALPO 36, ALPO 37, ALPO 46, and netal -containing

nol ecul arg 53¢ -8 of T aer efer _Zept bherd » D) e r.1Si eves
et ude. Shd e EUS BHEES), S 0, AP0 MR S MR U
SAPO- 56, AALHRD34.8A BPA-34, BOPEN 37, ,ABROMS, endunefabeatihiyirty moleclbr sdeves tizrewd! | on

of SAPO 18, SAPO 34, ALPO 34 and ALPO-18, .and _netal containing | ecul ar
si eves t?@?é‘%ﬂ‘r? P%?%%T%@s@hﬁrt_@?%wﬁcyﬁes HEVerm Ud P ‘P%‘ﬁblB?tmEWf@r@)p’égd
ALPO- 18 g psl3 e b 0.38NS APOLAY sosg@@é,l ALPOLIR(EA Athen 8af eveﬁq%&%fésit@@ggt

nmol ecul ar sieve is an intergrowth material having two or nore
phasés ofe or g serabihatimn it FAROtIBe 8 ARO-3, AldHe-3dwehe AlIPL-18) avencalnposidingn.

For exanpl APO- 18, 10.ALPO-18 and ,RUW 18 have, .an. AEl rk-type, and
SAPO. 34 RRSEATERR 75 AR5 RS MR PR GR Fet cmbiaahen s APTe ik i

si eve corm,rarﬁiqlﬁetaqtcdnmh%mﬂewﬁr%i@té@mm@hase of AEl and CHA

framevvork-tﬁﬁ es, preferably the nol ecul ar sieve has a greater anount of CHA

f ramewor 10420pe t Bhoamelepylantions iz anjpfergremid maserial hewing terb loy mdre distingt phages CHA

to AEl i I I n.l.1. S ref er.abl t he. rati o of t | is
greater ?) ﬁ%ﬁ' St‘éﬁﬁg ST‘g& Sﬁ ! flt/ltr?\? ?R?é) elcglaf)?le%%ld&puqsglronsF%@%@ﬂp?ej?@@'fged in
manyl0of tATeP(-¢8 endRUNE- 18I 1806 a6 AF] fﬂiﬁ%ﬂ@ﬂﬁad Snd\®APOKIIONUR &l OHANBandéWork-
General |y, nol ecul ar sieves are synthesized by the hydrothermal

crystal | tg: Inoaother gmbodimenp the wplegulapsiprecastprises # lparpnainiesgrayam pirase of
phosphor , g (N i

ont ai i pen@ 312 EARRGEACBeS i ERBIy e LETRLRE 9% BRELbrea B Sy BpfYi T

al 3 ;n numfiangwoosiph o !A!H'll‘l fragptwonlo-ay ey and mbre%gef@mblpthle Ii‘midéoi_t €Hpl tatAE‘Ilgs Sge nts
and/ or one or nore netal containing coppounds are placed in a seale

pr essur e SR3&E an ldb{ﬁ%ﬁé’ff?f?m}’g’mg@ 13iQ AT GHA ekl is Rrestsr thap & as

pol yisetr ro : i i re and
te rrpleS(ra at 3(?6&1?” n?ii’ Me%{(%ﬁ/fg% %Fkﬁlll%g%nvgglesr#%# ﬁlirecsl?n %a}fifr%g%ﬂeg%%}étn%%n&%@%\%r ed by
filtrati ebovecadtis welllfaownm thedttoGedaebntmalgeuldrGiR2} arthsgntiosiealbyathesi eves

are synthesi zed by form afeaction oduct of a source of 5 silicon, a
source o yérloﬁwﬂaﬁry alg%%]%@é)f_(ﬁ’fle Bﬁﬁ’é’b%‘g{aoi?él,me am&mats‘é%‘?. i ng agent,
pr ef er ablyoghBiols, 348 A s60RE A Biliden, A t9RBiafing 85,3l A A9 ntaididk Sompound.

particularly preferred
Typically, a combination of sources of silicon, aluminum and phosphorous, optionally with

20  one or more templating agents and/or one or more metal containing compounds are placed in
a sealed pressure vessel, optionally lined with an inert plastic such as polytetrafluoroethylene,
and heated, under a crystallization pressure and temperature, until a crystalline material is
formed, and then recovered by filtration, centrifugation and/or decanting.

[0022] The molecular sieves are synthesized by forming a reaction product of a source of

25  silicon, a source of aluminum, a source of phosphorous, an organic templating agent,
preferably a nitrogen containing organic templating agent. This particularly preferred
embodiment results in the synthesis of a silicoaluminophosphate crystalline material that is
then isolated by filtration, centrifugation and/or decanting.

[0023] A preferred source of aluminum is pseudo-boehmite, particularly when producing

30  asilicoaluminophosphate molecular sieve. The preferred source of phosphorous is

phosphoric acid, particularly when producing a silicoaluminophosphate.



enbodi nent results in the synthesis of a silicoal um nophosphate crystalline
material that is then isolated by filtration, centrifugati on and/or

decant i ngvo[20@223180 preferred source of alum numis psekdvAlsSo@SORIcHE,
particul arly when producing 30 a silicoalum nophosphate nol ecul ar si eve.
The preferred source of phosphorous is phosphoric acid, particularly when
produci ng a silicoal um nophosphate. -6 WO 2006/ 023189 PCTI US2005/ 025666

[0024] Tepnlati agents are generally conpo t hat contain.el e s .of
G oup. VETBRAT nebeitifitis aeon aftoesg ay EnERPBS AR cPBGuTIPports Of Gt VB of
phosphor %, Pefib&R MableA T aRbAtE AV i cul ¥l EtrBES BRePhyrub] dr§dSeshdintifyagphor ous,
and nost preferably nitrogen. Such tenplating agents also contain at | east

one al kymogy prafepablynisipgen pr piasphgyoys, 4ad masypreferaliy yitrogenfpichemplgting f r om 1

to 10 car ons,. .an r I r.bon_at ons.

preferr e%é)e(ﬁfg ea?r%)q (gl T Hg a"a&%ﬁt" §e §1§< 2{ (%ira?glo%r 8{1115’2%%;% lglgﬁ,l %gaq@r%Wiﬁou§u}%a%ﬁ]§s

am ngs afgmoumt B Gdion atGNFBIAL wore prafeblgSronh 002 § lcalbon @fen e Mhegidteméd t he
tenpl ati ng agents include a conbination of one or nore quaternary ammoni um
conpound{eBPIENE agaRs gie HBPEeTosoNiAIRRA Sompgynds spch a5 amigphend QUIrOTY6] The
preferre i nt or tenplate is a tetraethyl anmoni um conpound,
such as ?’rg ?gg![nﬂ%rﬂgon@ggl um hydr oxi de (TEACH), tetraethyl ammoni um

phosphat {0025} et rlaehé ymbadiment, die fehipdatindegente inchele ydondhimaion wiohe onmnde,
tetraet hyl ammoni um chl ori de d tetraet hyl anmoni um acet.ate. The nost
preferr eau%t@ﬂﬁnymrﬂana@émnwﬁ@ RNy Ar meF AL MORPhYT S IBRd sal ts

t herygof , iC I | bd sl ) | cul ar
A ] A A e T e L
t enpl at i srhag deitasthys ampeditiom hgduokide {TEAOH) tetracthy anmmominm @fosphase,| i con- ,

al um n . and. phosphor pus:source 0027]. I n one, enbodi nent, when .
enpl at | iy ageHmRCRCLaAT e, HaoeH PP Lubr b [CGaEal SupeUw pileride
tenpl ati Qx&lﬁﬂ@é{h%l' AnricSintebiaf, The nﬂfs%x‘éfeﬁ%){erﬁﬂﬂﬁ’ﬁ £é%e'n¥is tét%e[é%/ﬁd after 20

crystallization by nunerous well known techni ques, Tor exanple,” heat
t r eat nentmnengm hydroxide end salisdherpod paticnptle wien prosiveings may have either a

s heftuprinkohdpul Rdled ke BishRe oot Goikatsigh ot ud pEMofthoy
Once t heafipbEt hiddvesbiBpRtihg agond ReséZ@tonheREod with @t drheort egukilepRnt s of

the 25 particul ar conversion process, the nolecular sieve is then
f or mul at algminkmg-, andrphesphergps-sowoR

[0027] In one embodiment, when a templating agent is used in the synthesis of a

molecular sieve, the templating agent is substantially, preferably completely, removed after
20  crystallization by numerous well known techniques, for example, heat treatments such as
calcination
[0028]  Molecular sieves may have either a high silicon (Si) to aluminum (Al) ratio or a
low silicon to aluminum ratio, however, a low Si/Al ratio is preferred for SAPO synthesis
[0029] Once the molecular sieve is synthesized, depending on the requirements of the
25  particular conversion process, the molecular sieve is then formulated into a molecular sieve
catalyst composition, particularly for commercial use. The molecular sieves synthesized
above are made or formulated into molecular sieve catalyst compositions by combining the
synthesized molecular sieve(s) with a binder and optionally, but preferably, a matrix material
to form a molecular sieve catalyst composition or a formulated molecular sieve catalyst
30  composition. This formulated molecular sieve catalyst composition is formed into useful
shape and sized particles by well-known techniques such as spray drying, pelletizing,

extrusion, and the like.



catal yst conposition, particularly for comrercial use. The nol ecul ar sieves
synt hesi zed above are nmade or fornulated into nol ecul ar sieve catal yst
conposi t iwoomy28abhi ni ng the synthesized nol ecul ar si ecE(spoosior3s6a bi nder
and optionally, but preferably, a matrix material to forma nol ecul ar

si eve catal yst conposition or a fornul ated nol ecul ar sieve catal yst 30
conposition. This fornul ated nol ecul ar sieve catal yst conposition is forned

i nto use shape and si ze arti.cles by well:kno t echni ques. such as
spr oy 11 ° peftfes iy’ rrBRRl LR et fining Brp 945130
PCTI US20054825%8fhositieR 30t anTf1ey 6 Bhdrsmayard ubéfer £8ke i iAd8ibiddiioh imlieusef ul
in formng the nol ecul ar sieve catalyst conposition. Exanpl es of binders

that ar e varsaBdypeslof hedrsted;alumimansilienasi @W/qrethen drorgarae pride sely Pas pestlemgddr at ed
al um na, _sil:] .and/ or. ot her |in ' xi de sol. One preferred alum na
cont ai ni ﬁ%ﬂisl}cl)f@oﬁfstal%ngr%gfrfﬁ%%ﬁf%@oﬁ%%&g’{d&tQB [ 0031] The nol ecul ar sieve

descisi be{o3hpve, Thamalepilef Séveadtsaiipddibowd)in a piefaestiniesdimeht 13 cdRdied nor e
matrix material (s). Matrix materials, are t,y]pi cally effective in reducing
overal | ¥athaqng of mage matrgeimatgeial(heMatiix BpigRals fEstygicaly effpctivgiie refusigeh eat

fromthe 9&%11’1‘@&3 st GHROSstth@hal Qhkseé‘s@ﬁﬁlllg Ak i hELGREh Hd Aftydensi Tying
PYSE Conpositron, f r

the cata increasing cat nyst stPength such as crush
st r engt hcamgositidn fot eramyple slutih@ repeneratich, densifyirty the cathlyst @hepositiohDincrasiag si on

in a particul ar process. [0032 n-limting exanples of matrix materials
el ubie. GHETS bR S o3 e e anpafTEfign FesiAnEEag 4o PRt GafRls
| nclgdi n@odetB8H & a FAfiGORY FocdgBiOnesi a, thoria, beryllia, quartz, silica or

sols, and m xtures thereof, for exanple silica-nagnesia, silica-zirconia,
silica-ti@0382] a, .Nomsitriteg etamplescofamadris iMatermisihcludé oe ¢rthmoteant: tare eanth
enbodi nent, matrix.material s, ate . natural. cl.ays. 15 such _as.those.fromthe
Fani | | oo MSHAISINRTAGHTS, PETRLCR IR RcRERg Hitniaoeioepia, MagReris, Aaisy PRI ENBYE I ront |

the matrkicast &4, ahd hfix@rds!tRtedt] @ ckhdplelsVIRG-mARRRA Sl d0ArcoRl£ bigicaitanid he
clay or clay-type conposition having a lowiron or titania_ content, and
nost pr efidicadluming andhsilied-gluminesthozip. Inganlegdiodimernt,ooank materim e arsrmobualradays,

the slurry,of .t he ol ecul at,. si eve, .t he,hi.nder,and the matrix 20 naterials
S n)1%xedS ﬁhar%tf‘(fsgér%ﬁﬁgtc{lﬁ@élbeg Ognédﬁ]%rfl?rglilo Eelagdgﬁﬁr)]frbr m slurry of
sub- par t [@38F OfIntdde prevedrerethBsdifetty theGadteik Yisdtert® IOSRY boA clahaypd s then fed

to a formng unit that produces the nolecular sieve catalyst conposition
in the fepmpedition. rafeishkyrthe clay opgly-tumeceomuesition havine Arlowilkopeor diame yst

conposi t ic&p[eljlt,s aﬁd)ﬂqgﬁ%réfgraﬁlystﬂg Rt ek Ao,

[0034]  In one embodiment, the slurry of the molecular sieve, the binder and the matrix

20  materials is mixed or milled to achieve a sufficiently uniform slurry of sub-particles of the
molecular sieve catalyst composition that is then fed to a forming unit that produces the
molecular sieve catalyst composition in the form of microspheres.

[0035] Once the molecular sieve catalyst composition is formed in a substantially dry or
dried state, to further harden and/or activate the formed catalyst composition, a heat treatment

25  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 from 400° to 1000°C, preferably from 500° to
800°C, and most preferably from 550° to 700°C, preferably in a calcination environment such
as air, nitrogen, helium, flue gas (combustion product lean in oxygen), or any combination

30  thereof. Calcination time is typically dependent on the degree of hardening of the molecular
sieve catalyst composition and the temperature ranges from 15 minutes to 20 hours,

preferably 1 hour to 2 hours. In a preferred embodiment, the molecular sieve catalyst

-8-



dried state, to further harden and/or activate the forned catal yst
conposition, a heat treatnment 25 such as calcination, at an el evated

t enper at we 20&/02318al | y performed. A conventional cal ci naCrams2esweiceainent i s
air that typically includes a small amount of water vapor. Typical
calcination tenperatures are in the range from 400 to 1000C, preferably
from500 to 800C, and nost preferably from550 to 700C, preferably in a

cal ci ”atci(,&%o?lﬁwa fsgpsg‘fe'atin SHESYen 85a Rhfperdbink roggr?gl n%(ﬂ? i 5o, IR S carried

(conbusti ol produ ean 1 n-oxygen), or an I nati on 30 thereof.
Cal ci natouofortai geEioll of tiypitggitally flepsfdeintitesto t hbowtegreferably framdekouidgo 49 t he

i nut 65 ROUSZ OB ETeD L) TEE HONS/0 HEY ARGTISHBEEED OB pPaRer £aoas =

enmbodi ggg@%t heggp L RFeLBE sRl € Uﬁal‘}/ﬁ%‘%hﬁgﬁi{)ﬁs R 2HAHIZS & seful in a variety

PCT/ US 256 conposition 1S heated in nitro at a tenperature of

en !
f r ons 60 tppocBRREincHeting: mepckinge af for eshmplar nepltha fasd to bghigtlefin(@eorthjghetal | y

from30 m nutes to, 1 r ef er gbl hour_ 1 S re

pr ef er aBRIeFylEnY %ght()(g/,!&'sgyéf%%hpgs, tojﬂ‘ﬁgrm H}S&@F %E%%ﬁ’ gyér(rg(c)%@glﬂﬁ’o%frfgpt 04
hours. el)ﬁ%?ﬁ:] he!{{?ﬁp&?dl&ﬁﬁ lafdl/oB ERYR RN Sibora@IRBsH I fToSe:tagts iadtiabove
are usefu n a variety 5 of processes including: cracking, of fqor exanple

a napht rsach eexiylewe, pplyhterigitén, of &y esamplegie or megs elefinis) taRIPg¥re a pakymer

hydr ocar bons to.| ower hydr.ocar bons: 0 ' f exanpl e heavy
pet r ol eLF?’rP‘E‘%F&/ISforW@’ PWP%%F%‘PB&@&%&%@%J%&@%? £ ?%rexgelg 1rer)pl e aromatics
suclip as p¥k&AfoonD & MiRIve Z8highIchalf pdraffingxaspiptomnd forexanpée adkpfarostc t o
produce a pol yner product; reform ng; _ hydrogenat]on; d%hﬁgro enat i on;
dewaxi nggonoundy fos senspating rut ispmescihpiset @ Y&Iﬁpén%\f@r Sty Ona%éi n
paraffins;, absorpt.i r ‘ i

Cepar at | NGrGUTTS gty R apSATEb B b AT I b gIROMTISA,

hydr ocar higmse o4 Slithdsnd etntre okefias draakdlyylatien péfoe exappliearanbmationtof grammaficene
to produce cunene or with |ong chaip olefins; transal kyl ation,. of. for.
exanpl e adawilipderoatie hydosHaNS ge%l atﬂ)%h@ﬁ“l?ﬁ?‘é’?‘&ﬁ%‘m’ éhSIQWS%QJ}aBB?TSO,f
deal kyl a i.op, | AR b ne GhS PAARALAL; \ ioh, diof Stanpianml e

t ol &énea‘f"%ggn%%@)ég‘;elﬁézl‘%ﬁ%l‘%%‘gtbﬁ‘g’%é‘igf‘%ﬁe; oFl?édggg(trnihgg%ﬁhon’, ofo foarn@eixanpl e
st r ai ght steaight bndbeineltedodhainmolefie(s); nid fichydnetydédayidnocycl i zati on. [0037]

Preferred processes are conversion pr.ocesses incuding: t.h o hi ghl

aronmat i c[oﬁgﬂt ur Z)§?fe¥r$3 RfoceiseY ‘i‘rﬁ(QQS‘VE?%OIQBEOSWSE%{“C&H&%: g?lg{%@és)ggﬁ%‘ Wabri gan%/s;

oxygenat g5 ﬁc gﬁh’ﬁf&s“ﬁ@)ﬁoléﬂr@)&o RRdoBhE, AgillaRs@he litRamedb:0igemiten®t | cs; and
ydr

unsat urate ocar bons (ethylene 20 and/or acetylene) to al dehydes for
conver si alafin(s);dight pahlfins fo elefids ander asematies; arkhensapsated pydpesrbens (ihgleass of

the 2i0 v te’EC{/ c())rnacietsyle%e trooa(i(?eﬁgldgsi for 851{%/%rsti(())n itnltqoealgaﬂ)\ff raéiidg) Ond Iest@rs.f ARASLQCK

preferred process of the invention is a process directed to the conversion of a feedstock

comprising one or more oxygenates to one or more olefin(s).
[0038] The molecular sieve catalyst compositions described above are particularly useful
in conversion processes of different feedstock. Typically, the feedstock contains one or more
25  aliphatic-containing compounds that include alcohols, amines, carbonyl compounds for
example aldehydes, ketones and carboxylic acids, ethers, halides, mercaptans, sulfides, and
the like, and mixtures thereof, The aliphatic moiety of the aliphatic-containing compounds
typically contains from 1 to 50 carbon atoms, preferably from 1 to 20 carbon atoms, more
preferably from 1 to 10 carbon atoms, and most preferably from 1 to 4 carbon atoms.
30 [0039] Non-limiting examples of aliphatic-containing compounds include: alcohols such
as methanol and ethanol, alkyl-mercaptans such as methyl mercaptan and ethyl mercaptan,

alkyl-sulfides such as methyl sulfide, alkyl-amines such as methyl amine, alkyl-ethers such as

-9-



conprising one or nore oxygenates to one or nore olefin(s). [0038] The
nol ecul ar sieve catal yst conpositions descri bed above are particularly
useful iwocomwesspon processes of different feedstock. PTyiSe@sioyio6s he
feedst ock contains one or nore 25 aliphatic-containing conmpounds that
i ncl ude al cohol s, am nes, carbonyl conmpounds for exanple al dehydes, ketones
and carboxylic acids, ethers, halides, nercaptans, sulfides, and the I|ike,

and i xtdihemhyt BEEE Hethyl BRephidRahi iy e@dbY alfyl-hhgded!shiha! mehgPEHIGdY @
conpounds tﬁgt.cal’ly contains from1to 50 carbon atons, preferably from 1
to 20 cathydshatidemlkyhetonepsushas disnsthyllstant, foomaldelbpdesomdatatioss acidrsugbst
preferably froml to 4 carbon atons. 30 [0039] Non-limting exanpl es of

al i phatiaé- iR A i ng conmpounds include: al cohols such as nethanol and

et hanol ,[od (Y| - B4 FrRErAdSnBddinés oftidPrbcasBbLMpidRnansl (B fiellstoBd Corpdiay),
al kyl -sul fides such as nethyl sulfide, alkyl-amnes such as_nethy|l am ne,

al kyd - etdneos Moy pXygsnates, WO 6Pty sonemr TRess 205w 0psEEend () priEtHpingdt her |

di et hyl I i . | ori de
and o HgteC S G¥aBY 18 Hbino SRR PO Bl Jfif; SERS BT BRIA, T e

and var igxygerafd ghs feelistoclsis anebi hodcaldohdl G 4Bdfelablyaalipheatieslealtbl@bbdienent  of
the process_of the invention, the feedstock cogtains 5 gne or

oxygenattBealiphgtie moisty pf thealqajol(@rhas diomwh f2Q Faghen BoRS s lsHehlE }CroggLfeoal% ng
at lea i he proce
of i nvontioa e O B b PR B o bl o ol ()
pr ef@r akegdsadck i itei proces < ofthk (is)entitve irelude hewal strpipht axd brenelteyd chbintaighatic

al cohol ( has from1l to 20 .carbon atqns, preferably from1l tq 1 ar bon
2t onn. | kpRBd gt BB SOEDID dndii BoT MTaed cmhetceb i Codikl as
10 feedsg eﬂ&t&mfrgﬂ%nerOQﬁﬁﬁé oPnettfoll YS! AMet}s Linee diaMRletrt bah ght and
branched chain aliphatic alcohols and their unsaturated counterparts. In

t he nostcoprbidationdlbrerfomdiamnieratihmefteadisindokimetihy] sibére anrdmhotreaterabdy or nore

of net hanal, c?t hanol , di nethyl ether, diethyl ether or a conbination
t her eof , 8% pr ef erabl y met hanol and di methyl ether, and nobst preferably

net panolgodf [ 09hd feedkiBcl &nfshRGanRPEG R, Bﬁ)r@?alﬁ&ﬂﬂﬁiﬂ at&dsi®ek Sontaining

particularly a feedstock containing an alcohol, is converted@;rl marily

i nt o onengiicabol, és ednepited Bymartiydniol aneion (e olefin(saf The olefianarralelin pr oduced
o R SSUSIBI AR Rk ARG, i ERLCTD L0 A S8 S
[0042] Imghdiealbon bﬁmoaﬁas,ra@d nesED pEbESTRILY ard dikylony gRV@tRopydestst ock,
prefer ab[|0¥426in alInc t%e %lldst preferred embodiment, the oxygenate feedstock, preferably an alcohol,
20  most preferably methanol, is converted to the preferred olefin(s) ethylene and/or propylene.
[0043] There are many processes used to convert feedstock into olefin(s) including
various cracking processes such as steam cracking, thermal regenerative cracking, fluidized
bed cracking, fluid catalytic cracking, deep catalytic cracking, and visbreaking. The most
preferred process is generally referred to as gas-to-olefins (GTO) or alternatively, methanol-
25  to-olefins (MTO). In an MTO process, typically an oxygenated feedstock, most preferably a
methanol containing feedstock, is converted in the presence of a molecular sieve catalyst
composition thereof into one or more olefin(s), preferably and predominantly, ethylene
and/or propylene, often referred to as light olefin(s).
[0044] The process for conversion of an oxygenate feedstock typically produces an
30  amount of olefin(s) produced based on the total weight of hydrocarbon produced that is
greater than 50 wt-%, preferably greater than 60 wi-%, more preferably greater than 70 wt-%,

and most preferably greater than 75 wt-%.
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20 nost preferably nethanol, is converted to the preferred ol efin(s)

et hyl ene and/ or propylene. [0043] There are nmany processes used to convert
f eedst ockwoOnv@/Bmbi n(s) i ncluding various cracki ng precedsess9eRshe as
steam cracki ng, thermal regenerative cracking, fluidized bed cracking,
fluid catalytic cracking, deep catal ytic cracking, and visbreaking. The
nost preferred process is generally referred to as gas-to-olefins (GIO or
al t er nat ijgedsy, MEOk IIy an
xygenat et bedst mor ok oiteh PhB e M, RN T RIRRRSS o B
convert e&onwntrh@orp@féb@fméstoék dhateteganermily siopveactiat & t)hstfeedsmh 08 irole@0]ar

t her eof fi ably and pre om nantly, ethylene
and/ or pf {oyé)’?/ F%n@“ C(S)mpé)ﬁl%f)gf@?erlg sttp(gefggec;& t r%f"@FF{@? EER Wi WalsE ocess
for COﬂV@éﬁngﬂrth.lla@l@ gedat e feedstock typically produces an 30 anmpunt
of olefin produced based on the total weight of hydrocarbon produced
that Jis [YM6ht er ltelﬂﬂalhleBO waterpis ugededitheain g/ ligiié at & vapdyorns,oratcotbimmion

pref erab erab reater than,75 wt-%
P w0 oo BEnEAAR B ansh st B B3tedRlotk B Bng il e R aran 200ek af e
one or mdirectti 1htdﬁn1teét6t)>r, of yddeglakitly a ufRsbul® steed bR Sy sMdm @ﬁ‘i‘éﬁ”ﬁ'i%&&t %If the
f eedst oc t hat are general Ilymnon reactive to the feedstock or nol ecul ar

si eve caéﬁ]l%ﬂn fersSioek o € W%@fffﬁmelf@r%éﬁob%lh@mglﬁlﬁéoﬁahmmnb@md

ni t rogen gy pdd ﬁ sto&%ﬂ%lﬁ@ﬁﬁ' cularly preferred. 5 [0046] The dil uent,
water, 1Is use e|t Inaliquid or a vapor form or a conbination

t herl€of . [004&] di |Tuent einbodintene rotlzstdgdrodatbess iy all@edtofcReitRkleiBat @fdchig of Nt O
a reactor_ Qr dde&ﬁwqurpog# into_a reactor, or added with a nol ecul ar

si eve calisps (P Barg N atgmatiels) (senforieample W%é&gﬂé’ék isin

t he ranggqg | es ,of the
f eedst ock (g%%ﬁ gflaﬂgliiﬁ%&) %19mFﬂhr %%]Pﬁq %%&é%gg}o%é’?eb W{Iﬁ Hﬁyggl ’rat%lns are
added t oothef bsehsmbﬂnséavmgﬁ anmmetchx;bonratommdr méxatuley thepsd. i ncl ude ol efin(s),
paraffin tic see for e US 4,677, 242 addi tion of
aromati c @)481 CdPeEs %f?&rc%‘fem’ﬂﬁ %?‘?H&B&Sf y érfged SWWPEW@H@@W% ene,
and 150t hgjord SED A eAGk oF er eof .
[0048] Thgrp?()ggggss f or g%ﬁé\/éertl n;@g&?@g&ﬁ%&%&ﬁ%g@ﬁ%ﬁo {h

cont ai ni Hawire vt in 4 Baghioneprogssg énataasior, Wlhetrelélemre@emsm iﬁ»tedéoedqirmsd ar sieve

cat al yst nof the, in |scrr| in.a reaction
pr oce>s/s ﬂﬁ%ar% rgz)ac CSS\M‘%{P‘&IG? ﬁgmﬁpf%g@eéi Rrcess fPB‘?% lﬁ@& coptipyas fluydized
f1 ui di zebed@dcds, Qﬁlﬁ&ﬁosf pRESHBIGS ntibtidid eIH veksshy RIRESSEhed ﬁ%@és@r ably a

conti nuous fluidized
[0049] The reaction processes can take place in a variety of catalytic reactors such as

[T

20 hybrid reactors that have a dense bed or fixed bed reaction zones and/or fast fluidized bed
reaction zones coupled together, circulating fluidized bed reactors, riser reactors, and the like.
Suitable conventional reactor types are described in for example US 4,076,796, US 6,287,522
(dual riser), and Fluidization Engineering, D. Kunii and O. Levenspiel, Robert E. Krieger
Publishing Company, New York, New York 1977. In the preferred embodiment, a fluidized

25  bed process or high velocity fluidized bed process includes a reactor system, a regeneration
system and a recovery system.

[0050] 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

30  ormore riser reactor(s) and disengaging vessel is contained within a single reactor vessel.
Fresh feedstock, preferably containing one or more oxygenates, optionally with one or more

diluent(s), is fed to the one or more riser reactor(s) in which a molecular sieve catalyst
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bed process, and nost preferably a continuous high velocity fluidized bed
process. [0049] The reaction processes can take place in a variety of

cat al yti cwpeastmssosuch as 20 hybrid reactors that haveca/usense2iseel or

fi xed bed reaction zones and/or fast fluidized bed reaction zones coupl ed
together, circulating fluidized bed reactors, riser reactors, and the |iKke.
Sui tabl e conventional reactor types are described in for exanple US

4,076, 79 . 7 i i q'! ﬁgt i on ineeri )
Kunii an OIBI.BJ tg%rﬁc%sdglﬁ%ﬁ/er&gg?ﬁréﬁﬁg r |Ogg%§' i:I-JP{;JI%I 'S |dﬁrae%EErﬂrlpa @i?c‘]l{%\%vie\ygr K,
New Yor K catll§st colnpokitien pr eblesdressianthertiofisriontaatell mdttcd Hgeld 25 ghgdr process or
hi gh velocity fluidized bed process includes a reactor syste

ystem a. . .
r egener af?Bt na%%@‘@ﬁf’g Raiog 1 eeing, Bytipducedita fhe nsgbopioniik preaebb the figidds
pref er ablyidr Sr AeftlaHbidaRPfhe! 9fstasarin§1ygas§magfmﬂ% éfirst reaction zone
within one or nore riser réactor(s nd a second reaction zone within at
| eastd onf005d] sergagiengodimsse) the pmefugtredifiteyh Hqup fedssapgrateie onjoimbyr withwcl ones.
I n one enbodi.ment,, the one 30 or .nore riser .reactor and di sengagi ng
vessel | SH0G A e DA HeTPr S PHGY B PRt FEELLE 1 SEpdan | eedstock.
pref er abjgosepnt afii fBEHsRIRE cRferiNB e RENGEHRLESs p?&%ﬂagl('&aédn)(/el%cf, itﬂal@i'aﬁy gf nore
diluent(s), 1s fed to the one or nore ri'ser reactor(s) In which a nol ecul ar

si eve caflyythe fitst yoco@enOined 8 gaeoly ¢f8pansha 26666the dinepgaging vassd alongk ed
version thereof is intyoduced. I n one enbodinent. .the, nol ecul ar sieve

Vot ol vor WERSSked Riolehla? ST E fitelu PBoS RN dorRets) G BIET B BV L d or
gas,100"  wefHhe aisb@%{giﬂge«e@wl areidsided & d@?ara@ th®tslRAURSIEcIS JiBR dataBRE
reactor(s), prefera the liquid is water or nethanol, and the gas is an

i nert gasomspesitics figny the gaseouselfigentiqontainiag ormeyodpieeiefin(phwithimtnt of fresh

liquid f r y or jointly with a vapor feedstock, to a reactor
system i ggfr?égﬁlg%géﬁge of fromO0.1 to 8 w. [0052] The feedstock entering

t he reac{0®53pystEi®dogversieh esrapdrytueosmysioyelin txaddovatsion wocesk,Wpkdificdlly t he
first reagtor zone into a gaseous eff|luent that enters the dlsenga i ng
2 @g@lone(s)

vessel aPéi thereagtos sygweds iphsaamgerof foay 20084p 40)QTC, perfprabin frem
h i i oM. t- he di i I desi d
or qu er SQWE@%%@E%%%\%%??& ?'léabr\%ggd)d@t e I sengagl ng vesse ar e esl| gne

to separate t cu sieve catal yst conposition, fromthe
gaseous {i0BHLentTheaohedrsion prassee @mphmyed imthefcon(ediomiptduiess, bpeificdils erithagi ng
zone. [0&?3 The conversi on tegﬂfrature eagﬁoyed in the conversion process,
speci fi cHICTGACIHSYRPR, Ya7es,0xgcd Widespageinlufgiatogrroysgsuiss The spRverseon o

1000C, ppri&RaR!basdd HMné pArtiaP predstr80Pf e ERISHIPERIGE ALY Yank kA3 Rerb . SS0C.

Typically the conversion pressure employed in the process is in the range of from 0.1 kPa to

20 5 MPa.
[0055] 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

25  inthe molecular sieve catalyst composition in the reaction zone. The WHSV is maintained at
a level sufficient to keep the catalyst composition in a fluidized state within a reactor.
[0056]  Typically, the WHSV ranges from 1 to 5000 hr-! preferably the WHSV for
conversion of a feedstock containing methanol and dimethyl ether is in the range of from 20
to 300 hr-1.

30 [0057]  The superficial gas velocity (SGV) of the feedstock including diluent and reaction
products within the reactor system is preferably sufficient to fluidize the molecular sieve

catalyst composition within a reaction zone in the reactor. The SGV in the process,
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[ 0054] The conversi on pressure enployed in the conversion process,
specifically wwthin the reactor system varies over a w de range including
aut ogenousOopp@dRBrse. The conversion pressure i s based enTiuseoosaeichal
pressure of the feedstock exclusive of any diluent therein. Typically the
conversion pressure enployed in the process is in the range of fromO0.1 kPa
to 20 5 MPa. [0055] The weight hourly space velocity (WHSV), particularly

ina prog icil}?fél&r%lpﬁg %/eelreaét&lgs ; ehB GERE PaicERAY Hifhidthe QREr RACHOHERisAX Y@eNat es

in the FP a nolecu Sieve catal yst conposition within a
react i or.zRer pesseo@id (secyand heeftreblylgreatirghan bf/seche  f eedst ock excl udi ng

di | ts to th ti i t. of | i 25
e HBPRS Ul SThe pake Teslpen o esnabat o ont f utredln AR 2 DL Sy
IS mai ntcgéegg%i@é Vest"é‘?# ﬁﬂé?éralﬁyfb iogk 8PtnotdcJeaMRs(k)) ané attdldyiedd wahprgbtdrativon N a

fluidize W a reacfor. [0056] Typically, the WHSV ranges from1
to 5900 dysterh. Phefemirhtjort SystenHImprises a segenenptor srherT thy cpkadatad¥k cont ai ni ng

th | d di net hyl eth is int = 30
(0n0] Taseresipen i inigeigiey o fesieelonfSug, Blofbhpll s chfflifitk Stvetn
di | uent apd. FLRAGH &%?ner@ﬁ&gékﬁld%dﬂstdﬂitéinﬁéﬂﬁufe?@@k@m siybsiegidens thimeMNmabl y

sufficient to fluidi ze the nol ecul ar_sieve catal yst cforrposi téo&gm thin a
react i onlimising ekamplas of haeegrneratine nedipnm Hcluds ope 8L BYWES 0Ly e YD 3613923189

PCT/ US2005/ 025666 articularly within,the reactor ,syste nor. e
parti cul MpOyN@ Nﬁhn%rz@éa ?ﬁs@?dli/‘g%wg pyyogen ot 8?’[}’?%31'9%1&60{’7’]&3’%%? WSEF second

m d bl han 4 m 0 T I I
Sicde. bl 995 0B reler By St D e e e L RBARR JRAERY

prefer abclse)f)?,lﬂ}f 0P B dIRE SronY BleQBRE Sakaly@REmipdéitiesl peefdrably foheleveden daat | on
5 system e regeneration system conprises a regenerator where the coked

cat al yst 0.6 basadam the tagdrweighted the edked mobesales pighe 6MAYBIEARROSHIOBS er abl y a
as cont ai ni.ng, oxygen, .. under ner i [ :

D opor at aginee g ot AR SIRERRY REREREL SH kPR bR p Bt ravn,

r egener aphnd RGP HIrHdQ rofetited bRl Geyegemmlys8omBaBiion. MiDbeilOfedNO2,

N205, air, air diluted with nitrogen_or carbon di oxi de, en and water 10
(US16, 248, ¥6®)lyst cegebomatorsab ke deedidrdicerieileygeaf by W@@&Eﬁ%ﬁ%&q %ﬁﬁe ‘

condi ti On%ﬂ§gt§ut8$og§1§lgp§n%§&%bﬁ of InoPRIaRE LR EmbEBRLNEoCOlRIIC M L bt

composi tf 0 a level Tess t 5 W -% based on the total
wei ght  ofjr tdmsiakath 470 heth atoiginewenteat, sheymitlet gaspfosn kiregenemtarerillregntaire
regeneration S stem The coked nol ecul ar sjdlevteto%ﬁg ﬁlo%srfd ﬁu?nr}HO%é %niao?esult
Wi t hdr awi.5 mol-% moisture. At 625°C, exposure of the catalys g y
in a relative activity loss of 0.4 to 0.6% per day. However, if the inlet air is dried, the offgas
20  from the regenerator will only contain 3.5 mol-% moisture. At 625°C, exposure of the
catalyst to these conditions will result in a relative activity loss of 0.1 to 0.3% per day.
[0059]  Air entering the regeneration vessel can also be a significant source of undesired
salt. For example, if the air salinity contains 0.5 ppm sodium, over time without catalyst
withdrawals or additions, the level of sodium on the catalyst could reach 4500 wt ppm, which
25 would result in a significant loss of active sites. Preferably, the air salinity is from 0 to 100
wi-ppb sodium. If, for example, the air salinity can be reduced to 30 wt ppb, the buildup of
sodium on the catalyst under similar conditions would be only 20 to 250 wt ppm, which has
no significant effect on the activity of the catalyst. Most preferably, the air salinity is less than
30 wt-ppb sodium. For long-term catalyst stability, it is desirable to maintain the sodium level
30  that builds up on the catalyst below 500 wt-ppm.
[0060]  Various means are available to reduce the moisture and the salinity in the inlet air.

For example, if the air is cooled down sufficiently, excess moisture will condense out and the
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fromthe regenerator fornms a regenerated nol ecul ar sieve catal yst
conposition. Air being fed 15 to a catal yst regenerator can be dried to
reduce thwol2essai233b hydr ot her mal danage on the cat al ysPCuus2a05/023666
conbi nati on of noisture and high tenperatures. For exanple, if the inlet
air is humd wth 4.0 nol-% noi sture content, the outlet gas froma
regenerator will contain 7.5 nol-% noisture. At 625C, exposure of the
catal yst .t 0,.t.ni S- j ¢ béki i Qedfdol tHe by | 0SS
of 0.4 taér%!l%‘g}g%g?&%%@& vve\?gg&acl%%l &?ﬁg&ﬁﬁlﬁg%s eas%or ?ygdre?;eld, thgigloffgas 20
f r om t hgyoirpaeREfoRERIC aii sebaratidty plantsy e simBarssuebl thajarridesttioam cantbe semrered
exposure of the catalyst to these conditions will result in a relative
activi tﬁOIb%?saséﬁtab{StlreB%n%?@% per day. [0059] Air entering the regeneration
vessel C@ﬂ?f’}l .SOAﬁgorﬁti% SRhAd GAMsoIRULEER cRherun dasioladf Ie@iptessuro drapxivadl e, i f
a co

the air rnity tains 0.5 ppm sodium over tinme wthout catal%/st
Wi t h§ir avieldsidsorbardstibtt wilkrenidve bodvmsbistire sushienivpingd acrsolsof spneagidlesd b ach

4500 wt ich 25 uld resul.t in i gpificapt - » :ACLH: ites.
re o e b et e B e SR TSR S
exanpl e, ;bie sAide AW ddalbphrRRhradpeea dfa ciulat dpybs lobbel With bduitabdé
sodiumon the catal yst under simlar conditions would be oni&éi{) to 250 w

ppm  whi adsorbest, whide siajhérfsegmant effthedqviesis HRergIng (54ehe18HoR i ¥ yst. Most

preferably,. the. air.salinity i . T lalal | ; Liepg-term
cat al yst™© t‘&SiSP‘fhtéﬁV“ieP aicgn%%usolug %&glﬁ}ug%uﬁtg gslo The s gg%ifréhf%ugggffe 30"t hat
bui '1?5 u&&@oﬁpﬁs}ﬁg’t al yst bel ow 500 wt-ppm [0060] Various neans are

avai l abl e to reduce the noisture and the salini tﬁy ig ghe%&éom% For
exanpl e, [0062} he The regeseietion tanpesythreds iy the range of from e o Al
condense_out and th - / i eq;rg@ B84 rédidensé@liimei ty
will be @ﬁ??eéﬁ}?é‘d’r%ﬁ%‘t“ﬁ 1% ﬁ%@éﬁ%&ﬁ@%ﬁ@h@s@ﬁ i ?ﬁgg(ﬁ@ﬁi al |$1 T

t r eat i ngof A€ ndildeulag Sieng citalysr songmeition i thesegemermtargninpthamange offrosi el ar

e v G e S8 e e BT ™
or eﬁiur €S2 of bfé}s‘?g%(r)lfé i s YR MHegeddabr Wb kherrﬁx?/&f fah 1. 0Tab Strsleand

ent rai ned” aeroso ne particles, and the adsorbent can | ater be
r egener abgdd ontheatb@bvolnntehef theogan of "dryi ng wheel s" in which the noist,

27Sul t ablW63hds RBAMETInGAF Pakednar resthaBhmsar ot oo el e B aaRagt ot 1
o S o s bt o gt g e
[0062] Thevolveyeibdatiing theengmeratedt molesulpisieyeecapadyy somposit rg@d{{?o 1500C
and 2tOhe regeneration system and passing the regenerated molecular sieve catalyst composition
through a catalyst cooler that forms a cooled regenerated molecular sieve catalyst
composition.
[0064]  The regenerated molecular sieve catalyst composition withdrawn from the
regeneration system, preferably from the catalyst cooler, is combined with a fresh molecular
25 sieve catalyst composition and/or re-circulated molecular sieve catalyst composition and/or
feedstock and/or fresh gas or liquids, and returned to the riser reactor(s). In another
embodiment, the regenerated molecular sieve catalyst composition withdrawn from the
regeneration system is returned to the riser reactor(s) directly, preferably after passing
through a catalyst cooler.
30 [0065] By controlling the flow of the regenerated molecular sieve catalyst composition or
cooled regenerated molecular sieve catalyst composition from the regeneration system to the

reactor system, the optimum level of coke on the molecular sieve catalyst composition
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regeneration pressure is in the range of from 103 to 3448 kPa. The
preferred residence tine of the nolecular sieve catalyst conposition in

t he regernwoavav02s®9i n the range of fromone mnute to ®evarsadosheishs, nost
preferably one mnute to 100 m nutes, and the preferred 15 vol unme of oxygen
in the gas exiting the regenerator is in the range of fromO0.01 to 5 nol-%
based on the total volune of the gas. [0063] The burning of coke is an

exot her g fqr{ng%gtﬂe%’co?ﬁ Iﬁélpfag%he ﬁEﬁ@@élyBﬁchetohltﬂe idfecul-29RNEER QN Syst em

is contr vari ous s Inthe art. A preferred technique
i nvol vescow (g;bbh@lbﬁ,wﬂ&grdgbﬂemﬁgemenﬂleadngﬁnféinm§r01§pé\56’vtc%t @ll@/@ﬁfeé%hhb 81% i on
fromt he 2

cat al ySt0 SEbogrt bt RO T ERPLT ol are ERR PoRRao | Rerad e * ¢

regener g ed ﬁﬁjs?%lc%al e&!ﬁ Satigl.yst conposi ti on [ 0064] The regenerated
nol ecul ar si eve cat a st co osition withdrawn fromthe %en‘ilr ation
t

syst®&m [p066ler afthy ghseons efilmentas floysthe eaelien zoregs %ﬂ?ﬁﬁ’ﬂéﬁﬁ U S¢NeagiRe

I I 25 t t I
o eve. VAP OIS oI APOTT BoUar R ey e EH R eSO B
and ret ugtyg%glsttgcﬁlﬂ dsiaB8 ke \RAGsQANAt e usieﬂllalm@épiaﬁatmgeﬂﬂfﬂm)rmdtpmlfymg

regener ated nol ecular sieve catal yst conposition IIII thdrawn fromthe
r egener atlefm(ssfremdne paseown efflnent. Recovpry sysiems SpresalilorquanTisy qreof ppre or a

pr ef er abl %%%{g)%fol%asy n9§ 36D Qfa?gg,'?grﬁgg&gﬁ)hy H/of Q%Itﬁﬁtlorg‘g)vx[e?so @élhm%)s’

control |¢ ecular sieve catalyst

CONMR@Si t ifkikefd! or tBARY, Qéhcﬁ@geybeéxﬁi aghap kg lbeazens nmnefacatrabyd btheodwietivé on
fromthe regeneration systemto the reactor system the optinumlevel of
coke on pmeesmsgelmaaaldghWé ketangs gad eI ABR{ATBR - 14 WO 2006/ 023189

PCT/ USZOB%?]Z”IS)IS%G p?‘éIIeﬁéd ﬁgﬁ&ﬂ&h{(@?ﬁ&‘ﬂfce& §y ph&brgd Pro@éﬁﬁe@ dbsclipae! s of

coke on | eculFar "Sreve cat conposition, regeneration is in
the rangghgt afd1dph Bulity gromd dlefinsyprodnas ﬂlaetmtatbis 4 Smgtﬂﬁarbm@lttmb@ olgfingg based

on the total weight of the ec eve he t f th
mol ecul afn @m@%lgge&’feélt@%’tg% Wbﬂ%?@byséi%@d ? éIWi’} &é’%%rgg’%e }Qﬁ{é@ |Os frgm
the jseachl.0Rszane 4 ﬁ%§t %@éféx\ﬁfglf AP then 08 §296aekdion Y SéeTwernt dfshpassed

t hrotgh a recovery syste re are many well known recovery systens,
t echni querfiand sequences t hat are useful in separating olefin(s) and

D ] o e b B80S LGPl EBRNSINHhRISoaERS o |
fractiongtd Iﬁﬁs@} RAEQrprdiShid A Righ Presk@WPEStesselodARBmbination thereof. Partlcularly
preferred is a gas phase or a slurry phase polymerization of one or more olefin(s) at least one
20  of which is ethylene or propylene. These polymerization processes utilize a polymerization
catalyst that can include any one or a combination of the molecular sieve catalysts discussed
above, however, the preferred polymerization catalysts are those Ziegler-Natta, Phillips-type,
metallocene, metallocene-type and advanced polymerization catalysts, and mixtures thereof.
The polymers produced by the polymerization processes described above include linear low
25  density polyethylene, elastomers, plastomers, high density polyethylene, low density
polyethylene, polypropylene and polypropylene copolymers. The propylene based polymers
produced by the polymerization processes include atactic polypropylene, isotactic
polypropylene, syndiotactic polypropylene, and propylene random, block or impact
copolymers. '
30 [0069] Inpreferred embodiment, the integrated process comprises a polymerizing process
of one or more olefin(s) in the presence of a polymerization catalyst system in a

polymerization reactor to produce one or more polymer products, wherein the one or more
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10 splitters, or trains, reaction systens such as ethyl benzene manufacture
and ot her derivative processes such as al dehydes, ketones and ester

manuf act we.20§d026i8p The preferred |ight ol efin(s) produeed/usgooanyseene of

t he processes descri bed above are high purity prine olefin(s) products
that contains a single carbon nunber olefin in an anount greater than 80
w-% preferably greater than 90 w-% nore preferably greater 15 than 95

1400 DGRBS R SLola0 LGS HIaR S RSO SafELe! e O

of the olefi n proceéges conversi on=of the

ol ef i n prudkevtas siewe batalystswimyiosiion. Tipasrefehad pplystatizayorphosessangga fhagh
pressure ocesses, or a c i nation,thereof, Particularly preferred is a
gas phas Bgl&fnegzﬁt’rol?rﬂrg?ceﬁﬁ 3%@5%8‘1‘% RBt ‘i’%th? P{? ng(s) ’éﬁéth?freﬂi*bﬂﬁ@ FIrEepyiens) and

l'east ongre?@alll tNHAPmbSzRIdNaBRT §fstel] B@@u?ﬂ&ted-ﬁﬂ%ﬁo&ﬂls \55‘%&/'512%5&9{?
processes utilize ‘a polynerizatiion” catalyst that can 1nclu any one or a
conbi nation of the nolecul ar sieve catal ysts di scussed above, however, the
preferred polynerization catalysts are those Ziegler-Natta, Phillips-type,
net al | ocene, netall ocene-type and advanced pol yneri zati on catal ysts, and

m xtures thereof. The polyners produced by the polynerization processes
descri bed above include linear Iow 25 density polyethylene, elastoners,

pl astomers, high density pol yethyl ene, |ow density pol yethyl ene,

pol ypr opyl ene and pol ypropyl ene copol yners. The propyl ene based pol yners
produced by the pol ynerization processes include atactic pol ypropyl ene,

i sotactic pol ypropyl ene, syndiotactic polypropyl ene, and propyl ene random
bl ock or inpact copolyners. 30 [0069] In preferred enbodi nent, the

i ntegrated process conprises a polynerizing process of one or nore
olefin(s) in the presence of a polynerization catalyst systemin a

pol yneri zation reactor to produce one or nore polynmer products, wherein the
one or nore -15 WD 2006/ 023189 PCT/ US2005/ 025666 ol efin(s) havi ng been
made by converting an al cohol, particularly nethanol, using a nolecular

si eve catal yst conposition. The preferred polynerization process is a gas
phase polynerization process and at | east one of the olefins(s) is either
et hyl ene or propylene, and preferably the polynerization catalyst system
is a supported netal |l ocene catal yst system -16 CLAIMS: 1. A process of
regenerating a nol ecular sieve catal yst conpri sing:
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a) introducing a spent SAPO or ALPO nol ecul ar sieve catalyst into a
regeneration vessel; 5 b) introducing a flow of gas conprising 10 to
50 ppb sodiuminto said regeneration vessel; and c) heating said
nol ecul ar sieve catalyst for a sufficient period of tinme and at a
sufficient tenperature to regenerate said nol ecul ar sieve catal yst
wherein said nolecular sieve is used to convert oxygenates to

et hyl ene and/ or propylene. 10 2. The process of claim1 wherein said
gas conprises 20 to 40 ppb sodium 3. The process of claim1 or 2
wherein said gas conprises 20 to 30 ppb sodium 4. The process of
any one of clainms 1 to 3 wherein said gas is subjected to a
purificatiop ghge prior to entering said regeneration vessel. 5. The
process of claim4 wherein said purification step conprises cooling
said gas 15 to condense and renove inpurities including water and
sai d sodi um and 't hé ATo§eH af HeFrarating & mpleatpr §igke gatabin eompsising
regeneration vessel). iffodubl#@ aRpQE SRBO QL AEPOIBIAuMNGLR SR, 2
purification step conprises passing said gas through an adsorbent
bed to rempve i npuri IEE¥iARYEHlng water and salts fol | owed by
sendings a resul tig)ginBbddcla@d109aT ofd BWplidnS &l @ s SPERRANA! hQRaMessel .
20 7. The process of any one of cﬁalns 1 to 6 wherein said gas is
sel ected fromthe gfe8tistEomeEsesliang of oxygen, 03, SO3, N20, NO NO2,

N205, air, air dilytgdung dah Iﬂéléau%aeveq,fatalﬁ%mﬁfﬁéié%%&%d oPAYOST AR
wat er carbon nonoxi de and hydrogen. 8. The process of any one of

claims | to 7 wher ei Hidusntegperatuee 1gr¢genagate kmpleaias sisvodaladvsl wnieln efid
claims 4 to 8 wherei foRklAficlQisRiMdiE L&Ak O o8Bk 1888y lend AnEH HrGyikse at
| east 01%6 Hithi %m Thse?agc:cgsglof &gmpf)\afl?ggil léla‘rlrgi E:aaschE)r'n}:>1‘-is]és7 20 to 40 ppb sodium.
g
3. The process of claim 1 or 2 wherein said gas comprises 20 to 30 ppb sodium.
4. The process of any one of claims 1 to 3 wherein said gas is subjected to a
purification step prior to entering said regeneration vessel.

5. The process of claim 4 wherein said purification step comprises cooling said gas

15  to condense and remove impurities including water and said sodium and then sending a
purified gas flow to said regeneration vessel.

6. The process of claim 4 wherein said purification step comprises passing said gas
through an adsorbent bed to remove impurities including water and salts followed by sending
a resulting purified gas flow to said regeneration vessel.

20 7. The process of any one of claims 1 to 6 wherein said gas is selected from the
group consisting of oxygen, O3, SO3, N»O, NO, NO9, N7Os, air, air diluted with nitrogen or
carbon dioxide, oxygen and water carbon monoxide and hydrogen.

8. The process of any one of claims I to 7 wherein said gas is air.
9. The process of any one of claims 4 to 8 wherein prior to purification said gas

25 contains at least one lithium, sodium, or potassium salt,
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