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TREATMENT OF AIR TO A CATALYST REGENERATOR TO MAI NTAI N

CATALYST ACTI VI TY BACKGROUND OF THE | NVENTI ON [ 0001]
wadb@efoeH8ENt i Nnvention relates to a conversi oNPET/OSMET025666

for making ol efin(s) using a nol ecul ar sieve catal yst

conposition in the presence of a hydrocarbon

feedstock. More particularly, the present invention

rel ates j e i
o et ns MR TG ATRRE T Ao AT ET RECHRVHER TR,
fromthe air beTOVIENTAINTABARYBITACEDEITEr at or .
[0002] Aefins are traditionally produced from
pet rol eum f eedst ock by catal ytic or steam cracking
processes. These ¢ [ r ecially steam
cracki ng, produg%qéﬁéﬁ%ﬂ%Nﬁﬁgﬁgiﬁﬁﬁﬁvgé%gmﬂyIene or
propyl ene froma variety of hydrocarbon feedstocks.
[oo6hy! ame p?éégntgﬁ%lﬁbﬁ PEaRS B 4 SRRELAIH procuEi Rt rﬁz&km% olefin(s) using a

ggtrochen1cals useful in a variety of processes
molraidangeys ctaly s sompasitemhirthe n@mm:alof @chm@mmﬁbsn f@ﬂ@@@} More

h _
perg e Wsga b e Bty AP eABPE pr ke R Rokingighpolefins na

high Bd1Pervi@Re Bf teRfvinBRIE frofethd HiFBDeRd Ted RLANORAIOHI € enerator.
avai |l abl e for producing oxygenates i ncl udi ng

[0002r ne Mefinssie rdiensly madesed Sipm prixilenny £e§det@¢k braatplygeor steam
craﬁcﬁﬁﬁ‘é@lcesg&*? Th?s%t re?c!l %rlake%gés ?Speg’ @l thgrﬁ%?a m\rgé d'ugér ﬁght

I'ng coal, Tec

olefunysuch beethpleg i propleas frain a TRIROAS Wdeoq@ﬂﬁfnefeécﬁebcks Ethylene and
nmet hanol, conversion process is ?enerally referred to

PropyleRe e IRAAHAN GomBIogHY Relpaicruanls YisBH &n Auemen of progesses for
mal?lﬁgﬁféﬁﬁ@sdanﬁ rchér}{lc Pcd ‘Sllfl gne and/or propylene in

presence o ecular sieve. Ml ecul ar sieves
[0003)ve &he my&mdiemlm 1r[nhxsley hasrkrml\mrbr vorhdrtime ithas ory génated, especially

es of nol.ecul ar s that sel ectively adsor,
aledhs Bt OBV OHEE EaieBhp B Sffote SUmEHoys Leapeiggics AEGble for
profRifE YRR nitbéin Rl R d R4t R: or fORABE of BRfiIRsR Bis G@In‘),ed from

different types of nolecular sieves to ‘conver
natfirelbghst mﬁo,letms pewids|cksboanceony yeteainks indndiag noadgrecycled plastics,

f.eed i 3 |nng one or. % Eleflns. For exanple, US
muBiCipal yyasie fr peroEgaic BAFY2hg 1 ght ol efin(s) from an
[0004]0 ohqthe Fb@éf&gecpﬁl}éﬁlb@dl'doﬁ@erﬁbﬂ ?’rd&@ﬂﬂ@ ?@ﬁb@&l%ef&f&d&ﬁ as a methanol-
resented by ALPO4. The nost useful nol ecul ar sieves

to- crl n profgsss Wharg mashanghisiconertsieringriy tagthylene and/or propylene in the

T AR —

ummmrsmapdtmmmlar irEriais ahis seledtbleB) Adsbb hoROBEO At can enter
structure of AICE] and [ PO2] corner sharing
the paxes A Eraiude; op@molecu es 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,
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.

SAPO molecular sieves have been found to be useful in converting hydrocarbon feedstocks
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SAPO nol ecul ar sieves have been found to be useful in

converting hydrocarbon feedstocksinto |light ol efn(s),
w@arobiozuBarly where the feedstock is nethanol . PCEES1005/025666

exanpl e, US 4,440,871; US 4,499,327, US 4,677,242; US

4,677,243; US 4,873,390; US 5,095, 163; US 5,714, 662

and US 6, 166, 282. [0006] These nol ecul ar sieves have

intobl‘fé% Ee gﬁi }?]ar{lﬁugalisf%%?}e tﬂéefe%g%t%c@' is %%?hoeﬁmgp eren (i)qttaer;(%r%ple
Usql,zeﬁoms s @9@327@1[}59@677)@42, fES QB’H 248;1U8 ¥, 803 380; US 5,095,163;
conversi on process. Such contamnants are introduced

US 5¢/ 14,9680l i} @16@.88%er si on process in a variety of

[00 yS- Tﬁ%@%‘l ?l?f a@ib‘éeﬁrfoﬂ@%%e s%ﬁsq{l{/ f%&%%%ﬁ?é?ntammanw
nt ani nan e conversion or nanc

resalhmg imthe Mﬁ[ngsof&heywldbfa@ﬁt dlefing anchevieﬁ raffectirgpaghe operability of a

rocesses, s nore |ikel Eat the effect of
CAPIOB RO Sieh ROPPL TEISGRS WORNEEY 6 GREIH A conversion process in a

varfém%}soﬁoﬁét@&@ss&% $ndiScultr G256 1ts§9§x‘o@ﬂ&é§%hﬁnﬁ@ht?§flferctmg the

uced 1nto the oxygenate feedstock or 1nt
conversionipsriormanse of ¢tk mekepelei sitvey I artditiarh en laegeaﬂcyk:tprocesses it is

mofaTRERC A B FETRL ot coclbihgeY sttt e Rerei ggmversion

pro83s8ds it highet. ConkenifXdte Bin Eé“iﬁ{ro&ﬂc%ﬂ lifto Yheeb:8lBeRdtE feedstock or in the air
significantly inpacted. [0007] Therefore, it would be

thathis grﬁrqdu%% esneiadly iefo dlameatayst @@gwawﬂnlannmm wfortusatelyt it bas been

B S AP AR R ey s e

ylelaxy(@e;ilgaﬁﬂcetrﬂyq héted.r eactions, particularly in
met hanol to ol efin reactions, where feedstocks and

[000F; ;Tilﬁ@f%rﬁeﬂ oplst bekighly depieably tpeconirel patanpaation so as not to

oS El) 155 e BEIPA R e3P ERufONE gphpifiion s partcutany

desfratelel & ocgenate éalolefin heactives paticslally tramietlahbltofol&th hctions, where
%—lovvever it has, now been_f ouEd t hat, seri ous
%%9%@ and gatelysts agg iglafively expensyec K lhag heagyprevigudy repogied by Janssen
et ai '?1? URed(RlMRB 456U Ap 8nd O zvmmbmsd&l ttﬁﬁtfeécﬁto%k?ﬁ@&ltt b8 free or

air in coastal areas such as where petrochem ca
subpthmlmlb' fageenfisnlig) lHﬂdeyr Il’tchaainev}' be&'ﬂn ﬁ)qndeh;azt seriduswdantage o the catalyst .

rovid roces st fromharm
confleSAPSEFRY SHREVGE AL SaPDS Brhe SHHGyP BLLCEHE e At I the air in
coaPRBA8A subh ad MBeR ﬂetr@Eﬁe%’ﬁbaﬂ Pldnikeart BREHH1yAOEhted. The present
particularly regarding air “entering the catalyst

mvmé@@rmwadﬁ:mpme@g@ progugiiiRytatyst o havErorh dhis pODO®BEr salts that

sent Lnven tio
ma P SRS g SRS s i P SR Pt e o8 g ig el apdheding ai
ent&{Ehé SatAlyst repérepionivegseR spent nol ecul ar sieve
catal yst into a regeneration vessel; introducing a
flow of gas into said regeneration vessel , wherein

sai d gas conpri seSUYMARE @Fwwyml%d heat i ng

said nol ecul ar sieve catalyst for a sufficient
[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

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

regenerate said nol ecul ar sieve catalyst.[0009] This
WO poves2ilen provi des for a process for convertiPOI/ES2005/025666

feedstock in the presence of a nolecular sieve into

one or nore olefn(s), while controlling contam nation

of the catalyst. Contam nation of the catal yst can be

ntr

(00§ apg*glos%gvgﬁe )pqy%lgvé%%ﬁ preRNe gtfr{\lgﬂl[l%é%%c? LR Yhd Wtesence of
a mole¢alat siove inso ohe @ahext dlefirgs)pwhile smtfodalnngmmenmaﬁ@a @f the catalyst.

f eedst.ock .in th Eresence 0 nDIec | ar sieve.into

Copjamingtiongf the saadys (&5 be gonirpe § a Lagehgration air feed having
an ria lcﬁﬁ‘c&i‘t&ﬁ‘%‘ﬁ'@'&@ such as an aI cohol and/or an

or exanple nethanol and/or dinethyl ether. The
[00p0ef ethhe dnventiex i directiddo e ptr@esyﬁot barsierteg 4 feodstack in the presence of

o pfRtaer o1 HRouT RSt PETSrE iy e inriCSRinriss ap oxyeenate
sucHBQﬁxﬁ’E‘l@blﬁH%n%H hf @th%f‘ CfOIaék tp%@&hﬂﬁ(ﬁ%ﬁ&ﬁa? dir@éth 1R | Vhe

he presence of a te agent In the nost
prefﬂn@ﬂ mqlwl%mﬁyéuwmthesxmé fmm ae@qm@natmne@,feat ﬂe:as1atwo preferably at

coal.um no hat e .or ..al um no
oo siep & RS B RR PR R SR U e & PO Rep gnd am
alupiieh sdiece) bplieillprie sebreicivestd @mplettiﬂg ra@emtSIrPthe vndéeplre&,rred
rocess for converting oxygenates to_ol efins, which
em nis the raelpewan siens 16 pallisesamepBoHbAlS ¢S AfurgiRoRiasphate, most
' vert such oxygenates to ol efins.
preﬁ%’éb?ig Sﬁ]lcecu arr?Opg]?epGn%%cat al ysts require periodic
[00n e enén dici practice oftickepredent meimtionl, thetehie pedtidddysprocess for converting
activity. The gwﬁjal yst. regener at &Fs need to have, a
oXygenates o Slefiisy W, #W&S?wnﬁéﬁ% xyeengferoEnRasHionyith a
mofégmgpﬁe%rbgﬁvé@ Eucthg(?ga{a Q Blelﬁﬁf t’ﬂlepéjf‘nglegﬁfar sieve catalysts
onaceous deposits e catalyst, so that oxygen
reqise pateiss@gyneratiorhiaortedn nfapuaid thedeasaly st geknvasy flhe cetalyse
salt fro %c{;@}alr enterln%1Il he regenerator tsre are
TegERRIFPS  NC VEPS T QU PETIng dioie By TAtAksiacy the meghcommon
mefoll (SiEEHLARY iPH Nas %ﬁq:alfﬂ%ﬁé%ﬁs Ré 54} tHerba’M‘ﬂfs@ Ro that oxygen is
wat er condenses and salt is renoved along with
neomtaer It bas be¢refound athoantdgsous tememd yrgsadttfieors dliet aif sntmng)ﬁnss
redhpigt LA e e G EhRTbC Xy B0 R bream may be
pass&@Nih#stigh ardosler RERA ch Wit ERDRMRINSTY 42 Bt isT#m AW ENRE With the water.

[0012] The invention is directed toward a conversion
Anpihgraghodforgempringdhe s fapass theaks stisamt ¢ven papdsprbent bed in which

agagﬁgﬁﬁpép% remoU d DB 55 &NE GnPhind ”?%T%?a;%ﬁl%%rh g1 eve catalyst

o ohe o m)reo this
i nventi on, gas fed to a catal yst regeneration unit is
| ow i n cont ADETANMLEDDESGRIPTION! @F MTYB INWENTS@Nt S, so

as not t o significantly have an adverse effect on
[(JO(i?]t al e 1r|1\|/efntelor? Es 1?éc?e%tt|0\\7/vg}dya go%vgrgi%lnrp?gcessr 8 a ﬁydrocarbon 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.
[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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[0013] According to this invention, sone reduction in
catalyst life is acceptable as a result of

WO e@enz¥18d i on air containing contam nants, parPCTUSZ0$/§25666
contam nants that are presentin the regeneration air
due to exposure to seawater. These contam nants are
nore particularly the Goup | A and/or G oup HA netal

in th€ ﬁgeﬁ&laﬁa@ hi® dad %‘e@%s@@% seRvater LT SHtaB HaR &Srd FokOpticularly
even nore particularly, sodiumions. Generally, 1t

the G}mup L& fapdioe éﬁromHAcmctal sptaningrds gchrag dodism, bijhinm or potassium

ions ragg 8%%%%{6&%%&%&@% E{ug}uﬂ 1?]n52 %e/‘flérg telv\élpr of?:rreé] ffat czItal?st life be

reduCQbyPaN ﬁﬁ@ﬁlﬁ of Boegrestabihyn 20%tralaﬁﬁé td thhteofl aSreg@ﬂMiﬁﬂ aycontaining
an anount of not greater, than, 15% nor e preferab ¥
a lowi develypfecomiaminpiip f%gf%a}bé-»r aefalyst lifs is reapicesk bypan amount of not greater,

than Clggﬁ 0§ rl‘g él’ et?@r 39&%0? gfga 'ﬂ‘}aﬂq O?e e?éﬁvle ?g ﬁlat 8f a re ener atIOIl %afs

or gl ven

contgiatryl a/18tv leseldf I@Uﬁﬁﬂlﬁn&fs e tthysica rhfef(ﬁra glear @1ant1@&ilféb]atalyst isa
Mol ecul ar sieves have various chem cal and physical,

numperGHENRIFRS OLGYEP JEVSr i stics. Mol ecul ar si eves have been

[OOIIWE” I{;Ilo Silat L 1@ Q?QVE o e S8, %n%fwo'ir %haractenstlcs.
€o

terna ona socl at1 on accor di'ng
Moledtll@Sicvks hive HeclPAEICdarrifisd by theo$trniewot |Ctommksmen @lf dtean‘ernatlonal

A f k-t d th t t, ,
Zeolge ASHRP Y A O 1y 5 BTN B Al SIAEEHEE CbAePHG
Norﬁéﬁ@laﬁ{ré‘%Wﬁﬁ&woﬁ@%ﬂé@éb&&e@&e%@ﬁﬁe{cﬁﬁt}r QBp&lbgy, R the tetrahedrally

specific propertiés for those materi
cooimateehatorks tqnstitutinglthe Sameniokeaid making po ahwitastion af the specific

o e ARV D LRy s o

whnﬁﬂ—ﬁ@c%e B bdeheshBMHMORK adsidiie® a thileh 1@ th bb@enand are described in
| sevi er, London, Engl and (2001), which is here

the AmILASyOF wamww T eHESy éth@émopo@l@gylemﬁg% @ng*and (2001),
th%‘} 18318]‘561 n 12@3' ’ %{%R?ra%é%’%/ %ffﬁinc '?'TS rri\!l'l\/ pZ\r/\Y(?V rBT:3|KE‘C ul ar

[00 Sgﬁ_iﬁasm ofptgﬁéé m&@Rﬂa&%ﬁlves Eﬁlth?_ém ptdﬁfélm%lleﬁll’ar sieves, AEIL,
PH 5Rl ROG, and substitut
AFReﬁtRﬁs R 5T, ATNe AR BT 6AS: o DAY ook EbEbrr, oo,

%Ag?uf léﬂ? "# or AB F ﬁm and WQg%g?gﬂuted forms thereof;

the ﬂi@ﬂlﬁﬁl{bcﬁté nﬁ:llamw ST &FE&),AHI:} EB0HEUS BERAMETr, MFL, MTW, MTT,

t her eof . ves i ncl de ANA B
TOI&Laed s@mw@ %omw{aerew}e &ﬁwrgﬁao %WSE@%TCF% and
sub&@ ‘?ﬁﬁer&#‘feomé?frﬁléﬁﬁr RRVECERHEe RINA &SEA CFI, CLO, DON, GIS,
part| c or converting an oxygenat€ contai ni ng
LTI, &ER  MOR. MchndeOE on-limatingohxamples AE LBAFryferred molecular

FAUSFER, G S5LTASLTLSIVE
swvm%aalafgf'owveﬁwgtaﬂ@ww@ﬁ%ﬂ BHBORHERE T Rl HC),fnclude
AEITRIEEC WIS T8 £ USHAREDANT 4G FRIRGISONY AQT TA,, SR LIOPDIMOR, MTT,

dr a’ conBi nat’i on fhereof, nost preferabl y a CHA
MW WpbAdHgud 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-
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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[0016] The small, nedium and | arge pore nol ecul ar
sieves have froma 4-ring to a 12- ring or greater
w0 e@amedask-type. In a preferred enbodi ment, thBCT/US2005/025666

zeolitic nol ecul ar sieves have 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

prefe@aRdp SilidBAimidopBosibRGHbIBE Ul & 23RS hefe diflé rings and an average pore size
I nvention, preferably silicoal um nophgsphate nol ecul ar

less thpie § @ngiones, prefereblyiin ghe rapge offram 8ta g @ngwrams mase prgdagably from

' f f 3t
310 A3 Mg PRnatd AP BB R 3B 4 2SR L o,
[001?{1 d Mstm@eetdeald silitam alumiburh and/o? phosphdoassonthiaig tholecular

) e nore preferred silicon, alyum num and/or X
sieveshansAeRBuE. PBATRICHS AndrIPde ALl siligamy eQntaigig mplgeHlar sigves

o PO S 0RO ARBL SRR B g 420
moletulaesieV@randisebesutaddrsfetabiyombtahsubsitutesip AL PO {EARPO molecular

. holecular sjeves and, supstitu .~ preferably netal
sievagy bt PP gRRECHoT A PO G GRPES 6P AL ) P feiag aisvesriiat gt
subsgt'ri]J d?e‘%%? L &EH sBves OGSt A€ schVTid fIBIhaR Eﬁ‘)‘il}lj_h%bﬁélﬁfngl of Co,

substituted SAPO nol ecul ar sieves. e nmeta
Cr, G FeeGadie Mg, Ndm NhéngFodp aod ds, andimigtuoés tereofin agther preferred

Fe, Ce .. M, N Ti, Z . d
embiget sk eI dicaesiner Ve e Red BB regror of o
moldc{iRS Sicteihadu ght O akbidedl Wk eshch QQ[’M&:@QE ahd8&@%§ £6et dhbfpe depending
the framework of a nol ecul ar sieve through a

on tHeSlaleabe starl of dine Metad sibstiasnt, Fetex2npla ielonaemyodiment, when the
charge dependi ng on the val ence state of the net

I
metad gehsifuenichis a yadince sghotie:2, i BhaSetiotiuithront chitge RF i detrahedral

: u jtyent has a valence state of +2, +3, +4,
umt+ ,ealc])?e%@?ah{ihe' net charge of the tetrahedral unit is

[0018pt Wekte mAleaular sidve, hOMEk&]ibeTlHe ey dE 6] paterss, v mprassnted by the

described in many U S. patents, is represented by the
empirieal formula, ¢, drQys bariS'anhydr ous basis: ni R

(MKAlyPz )q 2 wherein RR: ¢PL 23518, at | east one
tenpl ati ng agent, preferably ah “0rganic tenplating

wheR@ER képrilenss 4t MRstoEiempRiinget@s, péfeRbPein tightic ®¥mflbing agent; m

. AyPz )(} 2 and mhas a value fromO to 1, prefera lrﬂ\;t 0

is the pupbe’ of applesfsk Pt Bpkerod iMx AlyRmiO0 apé nphas, a valug fromfifo,
represent_the nole I_r ti.on of

, P M )
prefirably She s PRI LRTeLaGAIEY GO (6 GS:7e0a LT wreset ths piple fraction
of ,rlfan%fM Qéﬂ%hleﬁal Sﬁdes{ %fheﬂ'e"l@’is b ¥Btal et BomMddf Group 1A, 1A,

'l B and Lant hani

es of the Periodic Table of
1B, IHB; fi€Bt ¥'B, MBS ¥ilRp MIIIM and Ispthenidesioff the Redeodic dhblered Elements,

rQup ,.consi st of Cr, Cu, Fe My ,

pret bty R4 5+ Spiectit {3 me 5T the B rePOBHS M D, Cir eyt i M, M,
Ni, $0180 A aidtkn b EnBodiRBAt, v is Yreaftdl tHandr @qEA188 0L ahd'B1Y and z are

of e€qual to 0.0 1. In another “enbodi nent, mis greater
greatel #ran®r equad td 0.0x1. [g aggthertegrbodiment, 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.
[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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than 0 to 0.25, y is in the range of fromO0.4 to 0.5,

and z is in the range of fromO0.25 to 0-5, nore
wee@beeHRd Y mis fromO0.15 to 0.7, x is from OPOLUSI®05/025666

0.2, yis from0.4to 0.5 and z is from0.3 to 0.5.

[0019] Exanpl es of SAPO and ALPO nol ecul ar sieves of

the invention include one or a conbination of SAPO 5,

SABRE 41 O S ERR S ERRARO P L MR ALPOL

ALBORRZ, AL P(BAPALROSRAIPD-A6Snd m@a - cbbiininSARMEchiTar sieves thereof.
ALPO; 18, ALPO- 31, ALPQ 34
Theeis Beteraf PSR S RPOIE SRS e B gichmypgpation of SAPO-18,

SAPOLRE S'./@b-%,@’@fOMh%RPb-%TDﬁE@ﬁ g aié’d R -84 eyen more preferably

zeol ite-type nol ecul ar sieves include one or
onecaradondination of SAAEBI1 §, BAPGAROCABRO-B@ AEPOSIE@nd metal containing

APO- 56 LPO- 18 and ALP. even nore prefer ne
mofSPLlg BB Py o POAPEr b, B TEpep 0§ 237 Ao ALPO-
18,Ah®etal Bon@fiingBloRlculaP Bleddsthéigofol ecul ar si eves

t hereof, and nost preferably one or a conbi nati on of

[0020PO- Fhe adelpoicveds amindergiorah matssiahhavingytwioprwatesdistinet phases
' -1 00 The .mpl- ecul ar__si.eve-i s_an

of QR R b R R R b B S o ot sapo-1s,

ALPDaEEmdRUW-Y8 havd AAES fameworlkespw dndiSA -8 4 Hab & CH Aframework-

sieve conposition. For exanple, SAPGQ 18, ALPO 18 and
typrUnAngiBenryRodimenictherpelrailsrieve ppmpristsdt SasB4nigsroyn phase of
e
ARSI (I RE b pec, Pre2dat] Fhq SBRANSIEBNC b Mprogter amount of CHA
frampbask-tghe WEAE hframendrki-typaeand mkort predarablyribd sitieCHA® AEI is

nol ecul ar . si eve _has a_greate mount__of CHA
greﬁ%ﬁi@%f kl\f%gfefeagh@ th? .radfweqﬁé?fiéfw é@,l 1581gatghihan 6:4.
f ek . i v . . | .
OOBIE! 30t D bhe oy G u05) ) 8 G Prort s s
aboye ead srwalhlarové: i th¢ 80.2G¢neBlly, heiicslapfiened are symhesiied \bgghe

| S,described.in m of the referenc di.scussed abqve
by ST G iABOR of HPs Panse i S Catieh 8] Ry BTt Hae O
phoBpEIESs, BiBa SHFEOEBIBES, BYerhh8tikbysHeAt BRI FBletal containing compound.
crystallization of one or nore of a'source of .
Typically, & gembinatenuetsousdes pih sidiporo rbusinuarsed phespopmispfptionally with
si.licon t enpl ati ng, agent ., and tal. containin .
one s 8 e la i e TRt A el Fora st P b are placed in
a sélddi pReRureaiekil, iptioadll; Ifedsiftoaomert pigtic Al dspolitéttafRBfoethylene,
or more tenplating agents and/or one or nore netal o
andchsated; widspa etyisisdinatian aressyse ardbignipsraiurs ayltidg cpystaling material is
' I ' ' J .c such as
fon B 80 thelthocBRe i kRO Lo ReRRbAGY ARy
[0022]y st dlhk inzAédudar sipves srarsgnthadzddesyoferraingragreadtidhigroduct of a source of

..crystalline material is forped, and then recovered by
siligqn, @ SRUrPOAL 2l BBIRUNNL A RGHIGE SR PRAPRETOUS B QRgA g ten e e agent,

pre@?ﬁ)lﬁ gﬁﬁgkgg%%%ﬁgfa or8hric ?éérgﬁl%ﬁﬂ Ff. B¥is Ry oreferred

react| a-sour
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
a silicoaluminophosphate molecular sieve. The preferred source of phosphorous is

phosphoric acid, particularly when producing a silicoaluminophosphate.
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silicon, a source of alumnum a source of

phosphorous, an organic tenplating agent, preferably a
W@ 2406028389 cont ai ni ng organi ¢ tenpl ati ng agent . PATUS2005/025666

particularly preferred enbodi nent results in the

synthesis of a silicoal um nophosphate crystalline

material that is then isolated by filtration,

ntrifu Jon and/ or decantin referred
100860  de8Ping fedii e eoREaN GO B it botle Bleiiy o Group VB of
the PEESHiO TSI OF Bknfensd, bhgiealat Finiteipan SiHoab i iR ke Hicahd antimony,
si eve. The preferred source of phos horous is

motg rmefpwbbr witraggndor nbamh%QHSaawm@ﬁ@ﬁe prabbuiiragena Such templating
ageﬁfg a es(ré gﬁ{fcldm 4 ?epagﬁ %rp {qﬁ o%gg}g%%ou-[)egi%ke%ﬁlﬂgg%g&?%f%rgggr\?gp having

fromfl tbhe caebbn edjnﬁs debheropreferabip fiom, 1 a8 tdrbon atbhig. The preferred
ni trogen hOS hor us, arsenl Cc an ant i nony, nore
templaging ﬁ&%rta/arﬁ mrtmggéwomaﬂb%%ﬂm & SUCRAg appRgs and quaternary

amﬂ&‘ﬁ{lﬁf&mé%uﬁﬂyogen Such tenpl ating agents al so

contain dt Teast one al kyl or aryl group, preferably

[0026] al kybneosmlsodpheny thepenplating agentnmdluti®a E6mbaatiom of one or more
atons, and, nore E‘bef rabl from1l to 8 carhon atons.

quaqqr]léaqs p@p@nlug)a coRm § n'a& é’é‘@ Af {055 Qf a mono-, di- or tri-amine.

tro i
OO SRS M SR L i compoun,
sucha abethetbylt a,mmbnnaumdrﬂdlr@tldm gT ExXy@H), detravtiyll dmnzonium phosphate,

tetrc i&gﬁlta(i(rgl?m%al‘l eié:eot%qet uat Gt ﬁﬁ(ﬂ%lda rrtTaﬁerlleﬂElJ;g]ammomurn chloride
dttétraeﬁryl BRmdnfR GdetdB enrer ﬁﬁﬁrﬁﬁgn&&ﬁﬁipﬁﬂn%%géﬂQBEetﬁéthyl
tenplate is a tetraethyl anmoni um compound, such as

ammemma@t}rdwm@mﬁmahmhmmlqrm proclectmeet hyI

sili OB RO RRISRE BRI hieh sk 54 St HFRRHY FoiniBRfiGf ot two or more of

any QTR dbdee ampliteio ehl)é uadiB BbMbinatet #ith ond BEMIBSST a silicon-,
preferred tenplating agent is tetraethyl anmonium

umsmllﬁbx@@e?@ﬁﬂl%%ﬂst%)uf%er eof, particularly when
odu I ;

[ooﬁ’g fﬁ a%lé%dsdlll[lg&glowﬂ et‘fﬁgéﬁ’%?&gt%n{‘? u?&d%lﬁée %%.n‘%l){e%is ch?l
molebrﬁaﬁﬁ@%@ﬂ’fe&ﬁ’ﬂblaﬁn@ geeig mssta@uamseplrefdﬂablp ﬁ&mpmelyzmemoved after

with one or nore of _a silicon-, alum num
cryplgspioartysserscrell epory echpiqgssefs Oéﬁis%plﬁelrﬂat tf@\?ﬁ@ﬁfﬂé such as
cal&x?z{m)lnat ing agent is used in the synthesis of a

cul ar sieve, the tenplating agent is

[0028]bst ddleaildrysievps efaghabd githeo H‘ﬂll@tsﬂe]hqon (Bpnoukthiafim&Al) ratio or a

rystal I zation by numerou known techni qu for .
lowsiliapite 2 bRt fr e PR & e 4al EAp ST Lo fpb@é@? synthesis
[0026)] €CWRE 1R BYIBSuI BN RAY §yrﬁhés'[k%& Eﬁd}iﬂg 8h ltﬂecr@%nfe%‘lénts of the

to alumnum (Al') ratio or" a | ow si |con to al um num
parwaxlarcconmmn @racess, them&iedulbr sieeiinthies fpmeflged ado fiarolecular sieve

cata?yst comgosmon partlcularly 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
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.
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[ 0029] Once the nol ecul ar sieve is synthesized,
dependi ng on the requirenents of the particular
W@ 0v6eeHBDN process, the nolecul ar sieve i s theOI/US2005/025666
formul ated into a nol ecul ar sieve catal yst
conposition, particularly for comrercial use. The
nol ecul ar si eves synt hesi zed above are made or

nmulated i nto ecyl,ar gve cat al.yst. ca Siti
rousfl’ ot ot P SRR SR RS S EOER I ap B sieve
catddy d@ﬂhp@ﬁﬁﬂo@ Bxafids|of bidddfs thitekenbl o dini'ﬁ Edbination include
material to forma nolecul ar sieve catal yst
variogsbmss of ydraed aluminangilices andrer ethar Werganioaxidesad) Qrg preferred
T, f. ecular si eve catal yst
alu&%%ﬁfaﬁﬂlggsd 5' %l%lm H%HEEI[%}O%SI 4 shape and si zed

[00315]rt I @he sndiyculvestevls ﬂGM1bE@aHSUveqim&Sprwaﬂ&daﬁlbﬁ)ﬂhﬁe}ht is combined
yi ng, peIIet|Z|ng, ext rusi on, all the | ke, 30]
WlﬂTH@? o TRPEE Mgty repterial(sy vatyix pristdals WSttymP'rélyL&f@cawe fthreducing

ove@lr {Qtepgsttcg L€ ﬁfé&[ﬂﬁ%szl'%lg\é?%&g@b Xﬁfél %Péﬁg rﬁro#rf;ﬂﬂe catalyst

es o nders t

conqmmlonébr @mmpﬂmﬂmrd% mgesnemjmnt Ypsyiof tlliwchtaiysi «tomlpusmnm, increasing
an /or 0 her ani.c oxi.de sol

ilicas,
cataéysé]sg?r*gé}a suf @gﬁ@g PrP @ttrétbqn qeglstgpgﬁ,rp%];ﬂ control the rate of
The ol ecul ar si eve descri bed
conﬁ@g%‘ﬁ?ﬁ%‘éﬁ&cﬁlmkg&%g enbodi nent, is conbined with one
[0032] noil\@ndunrtmg eprainples af (r@)rix mtlerialx inrdderanglog nzore of: rare earth
p efe i.ve in red over.a cat al
me sz n%{’s,a‘itﬁ’gr Wﬁ‘ia ﬁﬁ%mglé‘é} ?ﬂj =|%’F°8‘Pfﬁﬂe‘?la$l}?§lah‘i’ﬁfla’fc‘?66¥ﬂla quartz,

silidd\& Rt Md/BixtGREBREJ] P efpipleXifioRhRigHskid, Rica-zirconia, silica-titania,
r egener ation, densifying the catal yst conposition,

sili¢analpming avnd silisealyminagherin dn n embpdiment mmx gretesialit aie natural clays
nd.attriti [ the rate of
s B30 0BH Bl AR AR bGP ufPRERL
[00BBN- | Ibhé p@feredrpitRdinént Rt MarRbRFEK S ddicritddaptpe
or nore of: rare earth netals, non-active, netal
congpastios, prekarally iy dlax erlay-type F@@ﬁpﬁﬁ(ﬂhh@ﬂ%%? tow yrpp or Htania
Vi P d m xtures
confiiHallfosy By Rl ki Bl Sladil? T3 0% coni
[0034] i cdn bh¢ ambedimehd, tleashakyof the naubetular swve the bmder and the matrix

siljca-al mnathor I n ap. enbodi mat rj
maggiple i§ B é)rfémHﬁcﬂ?r%ﬂ%leé’F aypy oAy et D Sl o i artiles of the

moledtlibt 6% Qal gﬁlﬁgﬁélhbﬁﬂh{ 8 Rl 30L f&ml+£&%§lha{ odlies the

pre errede matrix nmateri |sacay or
mokculhnsievo/tal yo cp@potitiomin thc édrer wlhycrasphered: ay or
| ow.i ro or

100855 o RS SRS PE A <EmBSHi R lomiacipiabfiguially dry or
drléﬂad@été Mo RPR3hhrdeR RS £ARALIAEHrmed BRaBA U IYp o@i"uo"nhﬁ heat treatment

ecul ar sieve, the binder and the rmtrlx mat eri al s
suchgs nalgisdtion, atin élevhtedteaphiatwe isusally p@f(@ntedyAmonf/@ﬁwnal

cal GligoPiroBHEHES bt Lt Bhibly SR o RE A inf Y yatggvapor. Typical
caléiftionttB@berBfuRebui€ fn thB ange 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
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-
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nol ecul ar sieve catal yst conposition in the form of
m cr ospheres. [0035] Once the nol ecul ar sieve catal yst
w@ovpositgd on is formed in a substantially dry PCT/U810881025666

state, to further harden and/or activate the forned

catal yst conposition, a heat treatnent such as

calcination, at an elevated tenperature is usually

] i irSS 6 E is carried

comBRi TR e A O 4 ALY Dok bR TR TP O i i
out foap periodlytimatypially ifrom 8O mingepiorldthoues peaferably from 1 hour to 10

from 400 to 1000G ferably f 00 tg 800
hourrg,rafgglieq:dg{:fg{rgbgf ?Jg& lgzourff It(bﬁnhgr e’ zt%glan}%% @éfgfgﬁlg'ffg%% }Vupﬁb 4 hours.

[003??' Ci i hoRe rr%"éi&%‘%fist S8 PodGorR descrifel aBER are i fuliif a variety
ue gas (compustion product |ean in oxygen), or_an

A y ..
of pooedsesiatiudingt brecliog, ofCat eiampls onaphithrefepd ta gt @dafings) or higher

dependent .on..the, degr ee of har ' of. the :
oSS B45HR Pt SRS Sl BT Bl RS or
exar{]]ﬁlg Mooy ﬁgtﬂ?o&&l%?aﬂc?or?(%cﬁ@fgeésto@{; edoRied2hiyon] of Guirextidpl® aromatics
e

ours. “I'n a preferr enbodi ment, the nol ecul ar gleve
suchoatreylanst padymperszation ot for preandelonmorinerededin(gk to groduce a polymer

e at.ur from6 7006 . hg d |

o RSEENE ool R R B dpn ERSAR hrBtAgd,
hydrbBarBORY . rePb S Fadityhiinqaratfifg absorptidi) ohfruresampieratiyl aromatic

preferably from1 hour to 5 hours, a% nost p{efera |y
compperds fornwsprigting out iperuets .the[rmfs@iéﬁ?h%n: frpmplesratpatc

cat al i L i hed . -
o RS g ABAPLAL AUFERGEBECoARNEy 1 TR bbrdtce
cum@¥@8PWizh forabhinhdefiree tatsalklylagion, of fof exnpwle acombiglation of aromatic

and %;ﬁ‘g@éﬁmg@éﬁ%? : %’ a{(’?lg }§d(1‘ é‘%c&ﬁ%pééiﬁggpgnionaﬁon, of
for Wp% @)H[E}‘AQ RnQke Gé&ﬁleﬁ@arfcﬁ%@é%y‘?&}éi oliRRBIASM, 09 for Xhmple

exanpl e aromati cs such as "xyl ene, pol ynerization,

straight &l branchet ckaio éefiods) nardedeblydfocyqligptions pr oduce a

ol r product; reform ng; hydrogenatien;. .
1008y PR TR BRSNS PP oS T AR e 4P BishY
aroth@id ﬁw?;af %Ehh(s? RadRoRdd, afstillags ambrBfipitgxySénatestio

exanpl e a aromati ¢ conmpounds for separating out

olefinonbei rmmtiento.olditend(dr oramasiossas uaseiaie highations (ethylene
dr gcar hagns 9 benzene . I

andGhr SRy B b Sy PENE SR B S Ph ek B R s, The most

prefeRB@ pfodddsbfeheink Bxtiontis apectkeieydifictedno tief cohoersonafplfesdatock

conbi nation of aromatic and pol yal kyl aromati c
conipyigingowe oo nore erevaeRgirta G, 0r Fye 6}?@%951 zat i on;

[.Spraoportio [ 0 ] . . ful
00521 A8°D 195 el RN LRGP PRty s
in cBNVIFEbE pRicEabgbl diffsgtnbleatabed Tyhmblly, shefeedsdtedk coautains one or more

_dehydrocycli zati on, LOQS?] Preferred. processes are ds

aliphatifreenisipingsonwesadsshatinglids HEohots 99 cmyz fpRppounds for

R R ] nd d 1 28R ObkRBptans, sulfides, and
exagllpgﬁniﬁﬁ%@td g%%%%%%r%agéagnxy gk g‘%&%@r‘?&%’eé to ol efllg.rallf(lss)m;1 165,
the llikgnd peikakds theredDH The efiphesic andlétyrof Hrecaliphiiis comamiding compounds

typi%gl?;l tcéjnrtgiglse roglyldtrOOSCOacrakr)lg)oqlsat n%g,%tlaf%pa%ly from 1 to 20 carbon atoms, more

preferably from 1 to 10 carbon atoms, and most preferably from 1 to 4 carbon atoms.
[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-
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and/ or acetyl ene) to al dehydes for conversion into

al cohol s, acids and esters. The nost preferred process
w@booslz318nventi on is a process directed to thePCT/US2005/025666

conversion of a feedstock conprising one or nore

oxygenates to one or nore olefin(s). [0038] The

nmol ecul ar si eve catal yst conpositions described above

d1méﬁﬁ o dieMyBdthet asaa ShdthylEthy CARMEAIRY IO RIS SRRSR Iyl chloride and
ferent feedstock. T pically, the feedstock contains

ethybdéormde aybketbnastsach as digrethyil hf:ﬁcrge dormpaldelydes, Aad various acids such
asac{l e al cohol s, am nes, carbonyl conpounds for
5%3 e al dehydes, ketones and carboxylic aci ds,
[0046] herTs.a frefeird@ SmboRihcAPbAhS ; [pr(ﬁ:ls!w‘ dfdBsinvaitb, ke feédseack contains
and m xtures thereof. The aliphatic noiety of the
one gl EFFAXYECIASE BIOFT FRGCHIGAID PHE ST MPBT etapniy comnpwts) qontpining at

least]t}nte%x%)% erﬂérploﬂl 1@ ?1{[% 91%? ] %e%r ?r@t Olr&%ﬁ ﬂhb %o ags 8%991%1 n, the

oxyg’ehsﬁe ip ﬂe:ffe&cabick i$ ogrimbe acohal(Hoprefirabity aliphidizAHlcohol(s) where

the aé’@ﬁf)t&ﬁglﬂgfﬁn‘%‘ctﬁé g]gpi'i%{fsé glﬁ%frgrlngluh%# g‘gfl%h%g;q%ég% H)r%fﬁlatbly from 1 to 10
carbg{L E@pﬁh%r}dgtlg ré‘f@fal‘ﬁap{r@lgall t?lﬁc&r@o?l ﬂﬁrﬁ? 3"I+he"él‘?<f1 ?ﬁ@gtlﬁgﬁﬁlgéj

des suc
feedstotlt 1rdiae padckssl of ding mssntmmhclade losteh giraighti amg, branched chain aliphatic

alcoﬁ%lk Yl E&rngaés ug& c%ixg gfa}tﬁhg:[q g)gggésu B);dxFl etayd et hn%crenta{]}le feedstock
is sefé&{éarﬂr&‘ﬁ oRDEr BbRYIS Iﬁé’[hél{dl %m@ lEl)tﬂleﬂi?lt é?ﬁ%z‘rsdﬁﬂl@rh etBSr or a

di met hyl ket one, formal dehydes, various acCids such
combiatigethersofanate p@@fewb]y thethangd rad érm@blylaﬁlmmndsnost pfeferably
he process of the invention, the feedstock contains
ﬂ&W‘ ‘or nore oxygenates, nore specifically, one or nore

[004‘1! ganl"lfe fé@dﬂ&ﬂﬂt&@ﬁﬁﬁmﬁ B BkybeRste AhoteSRSicuPRR PFXERBCk containing
om |In the nost erred enbodi ment of the process

an algpholpiseanyasied p@rmaréx yg@ ra¢ er mare Hefif(@e dbe olatin(sy opalkefivr

monpﬁlgre(gf I?rgﬁ :d(%ﬁ))rlrno Itlgetrtgéc% o%? ip&}l gqﬂa% ?(is) ﬁ %90%8% ét;iﬁ)n?\'\?rﬁl%ome
hlghgf)caﬁﬁdilbbbfpr&llﬁfﬁi ancpﬁﬁﬁtqiraﬁkabl)f firerethlyldne aht/oe pf(fp@lbnat ons,

and nost referablg from1l to 4 carbon atons.
[0043il c oW1 the weskniefeped pmbgdingak the0xgengys ée@ég@clbfpr%ﬁ%@bly an alcohol,

mos%1 Pt?ég&ﬁ%ﬁl? }Pﬁ‘lbﬁ ?f dn%\%édt %ttﬁélb&%e@rb%fﬁgg)%lgﬁgn CAHd tpropylene

el r-unsat ur at unt er par
[0043]h t HEha®aie npafrocaasksanbdth corntrt fdelistotlentis bkeﬁh(s) gcluding
sel ected from one or nore of, met hanol et hano
varighS RIS RIPFRSPCS SYFRR AhSPAR CRgKIng, ame%ﬁ%ﬁeﬁar@rlzﬁcmckmg, fluidized

bed Eﬁ%ﬁgfﬂm&e I E%fa%kﬁlgf% eg%aﬁnfel cr%mﬁﬂ hmfwaweaﬁhg.efhe most

[ 004 e feedstoc
prefemett prioodss g memidy geﬁ&abé to asogas-tpaidfing (GRO) pr altdreattziy cdethanol-

nt aj |n an ohol, is .caonverted priparily . into on

to-ofi ML OB s L s P F AN ) Oebited ThesHisto R Bfferebly o
metlﬁ)e[n@ﬂé&ﬁﬁnﬁlg RSN f1§ eohsepek il B 'p?@leﬁdé dTaMBolécilf deve catalyst

car bons atons, with sone
composition thereof i 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
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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hi gher carbon byproducts, and nost preferably are
et hyl ene and/ or propyl ene. [0042] In the nost

w@e@beryied enbodi ment, the oxygenate feedst ockPCT/US2005/025666
preferably an al cohol, nost preferably nmethanol, is
converted to the preferred ol efin(s) ethylene and/or
propyl ene. [0043] There are many processes used to

[00as]V erfthefeRERIR Oltch BbRaik 8ht BL Sbre d?ﬁleﬂr{éﬁgg/pi"cﬁfel# %Hy?% to reduce the

cracking processes such as steamcrac
concepfesionaf iihecfeedstarki thgt ark|gaethlietoberdciiveaokhafieddtbel ok molecular

. catal.ytic cragki . de atal ytic cracking,.  and .
sief e ePREO L s BT Pref i lloge BEOSateE digbbiEpan. it water
beihgpaticelahly prefaregias-t o-ol efms (GTOQ) or alternatively,

met hanolto- olefns (MIQ . In an MIO process, typically
[0046] ox yidiediinen, Walstds vk eithersin agiquiderzbvapor farey, baacbmbination

i i f. i t i.n _the p f
thefyBF e W' AR da ik i BB looiC i o < Rt or addea
direptig iwio amedotorpbeddded $ith ddhefeeilabdiyverathl i 6RPbAasM. |’Dhﬁ amount of

.. ethyl en nd/ or .propyl ene, often referred to as |ight
dﬂ‘lﬁ’%%’i tﬁ‘i EeFaStf’@@Ml]‘ therangs offears 11ie P9 mwhnde basedronghe total number of

ypi cal |y produces an anount of
mofe¥ lﬁgﬁ@?ée?s%rgg gﬁ% gfé\ifebntt

olefin ased on the total weight of
[004Y]dr o dmolxoempodinhenie dihiehhydrocarborsakesaddeti a6 a $:deboceither directly or

inafipdl et oafe SBERLs SR hsem D Sresty il LS 4.65H242,
addfironVéf- (?rﬁegggf)('sclr)ﬂﬁ@ur@?ﬁféﬁo&%ﬁe@%ﬁa@ﬁpﬁég@%@% %?Hfg&%, Séntylene, and

nore diluent(s), typica se
otherdyydesarbans bavind 4 ohmokeeatbomatkms} drahixarres feref.al | y

n-reactive to the feedstock or nolecul ar sieve |
1008851 TBE PiekEasdSr boiS et el osackpr DeiF e lrriach centaining one or
moﬂéﬂix?gen%&@, inithé A@Sehce W b holedu®h sk @&al@l@(&dx@ggﬁfgﬁli’oﬁ é}}e invention,

. preterred. [0046] The diluent, water, "I's use
is carpied op ig i reacgion precgpoin o eactpr, wwhere the phuicasstis arfixbt bedpfocess, a

e B 0 (UL AE e obl i SEURLS: i
bedpesety and AlosEstEREBY b boﬁilimhﬂl;ilgh %loﬁitﬁﬂﬁi(ﬁ&ﬁ%eﬁﬁ%ocfssl. .

conposi tion. The anount of diluent in the feedstoc
[004% t héhe epaglionpropessen canttekeqdagedh adatistyed catalyticeedctdrakuch as

taock and diluent,. [0047]..

oL OBl 85 B 5 R0 B A Bl PR o v
reactiendsteshusled bogetitt repetlayin® fuidikdeg tdabtord Rkt REEBECand the like.

.oLef nﬁ‘? X pagraffn(s), aromatj c(s) (see for exanple US
Suitgblg-penvegsional geacordppesaradesstibeddia formxapmpie UB ds016:I6e biS, 6,287,522

r | . e . e, a t .

S ARt i LRy ARV e AL ALY g
PublshingiCemptiye Newf Yofl)D#8] Y Jikel 997 Olnehs plefirredemveydita i, @ fluidized

R R T g T N —
Systgﬁtaﬁaﬁ%coq,glwgem. on of the invention,

[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
or more 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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is carried out in a reaction process in a reactor,

where the process is a fixed bed process, a fluidized
wheweprasess (includes a turbul ent bed processPCT/US2005/025666

preferably a continuous fluidized bed process, and

nost preferably a continuous high velocity fluidized

bed process. [0049] The reaction processes can take

r

conl 553 S o Ao S REL OBl Y ot v
cataﬂmebmpdsmﬁ@n@‘o‘coﬂmdi ﬁ/arsmﬁlahetre(ﬁﬂ isicohtased Wit arlkmed mogas or

Qnes coupl ed .t oget her,, ng fluidized hed
combinztiogthercof; pgré?rtpisagdptgo Ueh tqfﬁaeruswsact@m)s Bisfegably the liquid is
I I din for
Watgﬁg}%ﬁ&gér%g%dﬁ%g%sg%aﬁ}( a%g@c}ﬂ%gﬁt? al riser), and
[0051]U| dilizau érobodingirh dler anmaynt B frédhriquichfed s@arhtei/}ems_; plndly with a

vap ek tc 1 HSRE SR SR RBOR TR B 90t zod

[oo55d p 'Pﬁ@ @AstOEk Bitefingy fleQEdctor sitbindi gRErHRY cBﬁ&B}féaS%amally or
includes a reactor system a fregeneration system a

ﬁllly,elnéhteﬁlyst wetplemne[loto%gaswm efffzent that eytetsdhe diserfgaghniglvgssel along

eac stem. ha reac
with § B iSO Sl SR G PR CPfls] oL e SRl icevices
withif a6 diSdhggSIRE veksthard dadigh®ias sefitfie eHeSRRBABHIMEUR SROE catalyst
preferably conpr|S|n one or nore cyclones. In one

comgopisiannisen the grseaietBrenhspriainingemercs atare plefin(v dthin the

[ glcng vessel is contained within a single
dlsqu&@{}% vessel . Fresh feedst ock, preferably containing

[0083]e oThevsme emsiygengpeasure@piplard i theWohVersiog pedcess)kgecifically
di l uent(s), is fed to the ?ne or nore riser reactor(

withip AR AIoLS SR e Sings of Bamlpata: DHSES: PrcBidy from 250° o
8006@k1ﬁgs%egnf?llag ﬁ&ﬁr_o,g@é toi §50|o@t roduced. In one

enbodi , the nmolecular sieve catalyst conposition
[0034] colbe comresiionptebereahpiogecimthactmdrsior proaess) gatifically within

or conbi.nation thereof or to being introduced
the JR3oiop Y SiGRRGPRLIFR a‘é%rarvtf@y ra%ﬁé?@whm UPBRIOFP fEAsup o he conversion

pres¥@teSs b¥ed "(‘Sﬁttﬁ@gé}hal FEGuld\ 18P edod bxbRRIVE 0938y ?Hl?ér'hé gﬁerem.

ni trogen. I'n an enbodi nent, the anount o
Tyrfi¢agyitlee ¢meswa1ratsetqcrmloyad| 1n1t1hqxpmmsb isinthpomge of from 0.1 kPa to
51v@eedstock to a reactor systemis in the range of from
%1 to 85 wt. [0052] The feedstock entering the

[0053]aCt The $ @Hblh&y #7a8¢ &8Ity (WRRVS  Patibul AR fnl Abrb¥ess for

fully, int first reactor zone into a gaseous
cong¢rtinga fﬁ@edsmk ceiaiang queer gioge mgmgnm‘tgs incths presahasraf awnolhcular

o SRR ARGt BT P b GRERL e B g o

feeditRYEIQIIAG av @ FHBEnt@toRthe eScGneLorepeS BRATRE Veldh® of RlsRAular sieve
nol ecul ar sieve catal yst conposition, fromthe gaseous

in the mpleewar devn efalysi gowResition miheresran zyns) The WHSV dtveaintained at
a 1e9é1%ﬁﬁﬁ?egﬁ Rk ﬁrﬂﬁe ca[tegg&SI oﬁgﬁ‘u&? ﬂlvaeflﬁld%dtsﬁl {tﬁtn [ Ractor.

e conv process, Speci
[0056] Typically, the WHSV ranges from 1 to 5000 hr-! preferably the WHSYV for

conversion of a feedstock containing methanol and dimethyl ether is in the range of from 20
to 300 hr-1.

[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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within the reactor system is in the range of from 200

to 1000C, preferably from 250 to 800C, nost preferably
WO e@a03889 t 0 55C0C. [ 0054] The conversi on pr esSBUI/ES2005/025666

enpl oyed in the conversion process, specifically

within the reactor system varies over a w de range

i ncl udi ng aut ogenous pressure. The conversion pressure

partiigl)l(slgﬁﬁévfftgino Ftr%%;c/&%%tbﬁl, nBEESRHEBarhf with@ tﬁf ﬁge?tﬁ%dfor(s), is at least

sive 0 uent therein. Typically the
0.1 reeevsdr sboond gmeéses ) arel prferabyegrenter thaa 4pniseess is in the

ff .1 kPa t . [ Q055 gt
NGRS M e i
diseﬁ%agﬁ&%%sge?{?r%f%ff by Bk & theREstBaks(HOMEinTtbdgedne thrregeneration

e ‘oxygenates i'n the presence of a nol ecul ar sieve
systenat Bieysgenemtiposysteorroniprisesn rgeresrion whergdhcoked catalyst

defined as _the total weiaht of. o
con B8 SR 4 oL L pad S5ty o,

und@fee AL B PR atRnQAdiidnt bEeipbRaub Pressiv\ndaadiddnes time. Non-
conposition in the reaction zone. The WHSV i.s

limitieg exzaipheschizhe regersraionsmedipe iaplide engrapote i oxgesy, {3 SO3;
conposition in.a fluidized state w

t hi . .
N2Q,08B6Y 0Ty Q54 Aty Attt %ﬁé@gorf%ﬂi'*ﬂmis@%%%&rﬁ?“ qod water
f |y .the WHSV, f ' L
USRS B heR et AR Thentp PeleBH bR tions are those
capdtile b RFiAY chiRe #6#A thd cdied[dARByAt cdihiosttitpe pidferbblly tgadevel less than

vel oci ty (SGV) of the feedstock jncluding diluent and
0.5 wedebisoh op thediotal weight pf thercpled malepwlar 8 cafalyst composition

r ef er abl ufficien lul di tE j .
o R AT G ot
frorh BRGESneralBiSo R a kdpehfigted harlesdarpint icatalyat tgmpasitivinn Air being fed

ot S € PR LA WD L 51 e
f | V. qr .
e L PR 0 QOSSP e

air fsMamed §anganmpl%esalre comteitethalblifetaas e aregenerator will contain
cycl ones(s and introduced to the regenerati

7.5 S pamoe. ACOSSED sraeey e PEOE:3hd Blmid gas may reslt
in arrgﬁﬁgegécgigﬂ%l% F9.4 tla%.mgﬁl_dd&@mlv%%r, ARP R34t aR diisd, the offgas

con a regeneration nmedium preferably a gas
fror @it e etiergoowilbeny comtdiar3. §eoéfamoistendt @35 Enexposure of the

S0 Sl TR BRSPS 05
O UL B VBB 3 st Db i
saltdF exéxelmpleo ifithe air aalthityacontainslisd ppp4sdipoB Pyerctgn@, @/!a,thgut catalyst
TR G SL 1 TRE o LA  LAR ABE Ao, i
wolRtr&uYiSh aSUMPEGt IR8ef it SiabPiefdrably, thevwilsalisissistivan0 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
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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0.5 Wm-% based on the total weight of the coked
nol ecul ar sieve catal yst conposition entering the
WO e@enzsd i on system The coked nol ecul ar si evECT/US2005/025666
catal yst conposition withdrawn fromthe regenerator
forns a regenerated nol ecul ar sieve catal yst
conposition. Air being fed to a catal yst regenerator

air S%ﬁﬁtg%lldd'e eﬁ%afn%drvﬁ € coiRnsY Q*hlsqfs ebped a‘l’l{yhﬁéﬁ!ﬂn treating the air

on e catalyst due to the conbi i on of

goinfwh SﬂyUgﬁll(aﬁlld stpagdticnepipes, ar amabr ol thak a Aidle streqmm caip be recovered
Infet air is humd with 4.0 nol-% noi sture content,
for uspas ARl EreERE' S -om a regenerator will contain 7.5

[006, - %&%hﬁf MBeanfla® 236 be B3JADSIHeR ifhe titven 68l pisksutedrop fixed
is hot hum d gas may result in a relativye

bed aatsbrbentsy:heitomﬂ refo@e Hothanaistensavdrentraiped perpesle pl salipe pﬁ@cles and

e A B B PSR S S BRSORER O i e
mo1§xé%1‘ﬁﬁé‘ b fidlyvstaR RIS alidyE b ség@ndh e & ceanali ddvimedoadeld|with a suitable
result in a relafive activity. loss of 0.1 to 0. 30/£§0W1y

adsatbent, \{vmmtw se@mné of Hy derise issgdaegong TSRCRAERLAn — b
rotag%mgggem?s ﬁont aI_ll%"rg\I:l]% arfdo Fﬁan%g%%’al nl?t 8@5 43 lﬁ%g%ﬁﬁﬁe rrelvffect can

be a@¥dMiplishé® W t hout catalyst wi thdrawal s or addi tions,

the 1 evel of sodiumon the cat al yst e 5
[006&1 ppHRe iRBERITatILICERPREEE 1S indh earaggb %99 ?%E%O% ﬁgaﬂd the
reget%g}aTvzg p§f§u%§ is 1Brt§é Ied?rlg@ F? frm?ﬂ?B 2 '34A'§83‘i(]?’e{1 'Tth)é prFerfré PR dence time

or exanple, the air
of tEahbRudr Gére datalye domedsition Bﬂhwtegom:ratot kseinitls taggp obfrom one

e SRt L B o
volfthd F&x Fn M‘t‘ﬁﬁ g‘% ik tlﬁfre%éﬂ@ra%tlﬂrﬁ/tﬁé ran¥e D from 0.01 to 5 mol-%

pre alr salinity is less than 30 wt-ppb
basabmmmtotElo\rohhmagfﬂergascat alyst stability, it is

aLn the_sodi uml.ev

d
[00@??]3{ Liﬁ%g Ct9 £ W%@ﬂwmg ﬁ?ctlf)agg 61}&1?% - tettp é&?%g Ryithin the
regéi{e?atﬁ}{ @}4’[&9'1@ cérﬁrdll%@ B &atib® tBﬂini(?id&E e thedrtl Aeprsfltreditdciinique

air. For exanple the air is cool ed
involownwithdriwirigghe Fagenewicd seoleasilassigve caiplyst easmrpsios fpm the

andIhealr sal.ini t tr it
resgsrnourien sppesle e maener i) ALt ookt compositon
thrédeh a28fali@t EQ1& hAABhEa dbdled RRARRItED Modcalir Sieve tatalyst

simlar,” such that a side stream can be recovered for

commn@s cat al yst regenerent. [0061] Adsorptive neans

0 be us
00570, 7Rt T R P alad e Byt e
regBRirglonl s§ stemd peiiérablly fadn aercamd)yss caflers &l qomblmmirw:ﬂn: h é@$h molecular
and the adsorbent can | ate ner at e

sieveheatalyst mmposu@gwmdéowgéch{atqdﬁnmgﬁq{ SIHE Cﬁ@]b@% COTQ%?SF}]O& and/or
fee éetéc e Yk%" g%éfa %Llé %(%ﬁcg{l@é"gﬁﬁ nFHEH B the ﬁgerée&:'tdr@ﬂ Rlanother

sui t abl e adsorbent, whilé anot her
ems&ﬁﬁﬁﬂﬂ; t}@fregéiﬁraﬂimmokcu]sr sienckeratpdy 9 gomegsm@t mthdlmm fiyym the

BEERNCEIG IR R T M
through a catalyst cooler.

[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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be acconplished. [0062] The regeneration tenperature
is in the range of from 200 to 15000C and the
WO e@enz¥18d i on pressure is in the range of fronmPADBS1005/025666
3448 kPa. The preferred residence tine of the
nol ecul ar sieve catal yst conposition in the
regenerator is in the range of fromone mnute to
enteﬁ]g% %ac@cﬁ% ﬁl idfRRkd, prﬁl@d’l @Qje}‘s &%@kérbl'i‘ﬂie%&%cﬂ@loswve catalyst
es, and't e preferred vol une of ¥%en in @'g
comPadifidn) gﬂEIthet&gﬁnmrlaimﬂle irange @ftﬁhm 0.8h¢e M-P/ﬁmmdwr grably from
t05rml-°/ba do th nme. of
0.3 pGogsie brwed ok G B bRy ol Sl e ot s rstant of the
Ale b CRESARlOne W thin the regeneration system
md&?%%nt?o%}?lgg by 'various techni ques in the art.
[00&6@ ef eThee@hscmsmﬁﬂume i o thesactionrona i wih qrgwn from the disengaging
er ate uI ar _siev a t
Sy B AT Sy e B3t R ARlienBln s ry
systéﬂ;lé Q@d&ﬁlﬂﬁaé hRY Seq@ehceb et aeARERb int deparatig oleﬁh(sa and purifying

catal yst™ cool er t hat forns a cool ed regenerat ed

olefiméd) dom the ggls@p@ eEteat. RecoCBYBE RS gﬁperq%g(ygmprrgﬁ gne or more or a
ner i

confF RS AR ST R B, BHEY Gl Aol SRS e couns
spliftdr, mr&ﬂaﬁlscﬁhaﬁc)&ﬁiys&ﬁ@ sach ad ahyibabemmammihbtuw eirrdezther derivative

nol ecul ar si eve catal yst conpositjon and/or
progegseg pachAsldehy AR, BEOPEYaNd;cEPemBRMAFYET conpositi on

df o | 34 SHroc@nes described

PR o o i
abo®dTixe thi gpmirity phmercégfm(e)rmbmmmamtms wegzle ceghoa njupber olefin in

o S e Bt 2 LN 0 RTEL LRI e
thaf4 o33 h{lﬁhg&?&aﬂ? 18 168 kRhyBtweaobaed thQ@ti»]m Byeight of the

con I'ng t | ow of the regenerated nol ecul ar
olefsi.eve catal yst conposition or cool ed regener at ed

sj eve catal ys ositi
loogﬁgen P&t“?e&’l:’raté%?ré’ﬁ?sﬁ%s tt"ﬁ%mi' %?E(f sys pwcﬁms m%lude solution,
gaspRYE! siftfry gﬁgs% 48 atigh E%é‘s@@élf)@bes‘.iéﬁﬁﬁa Gﬁhailnuﬁ(én thereof Partlcularly
gonp05| tionentering t reactor is majntained. Tfp 3
prefeercélisa gfs mheseomsmslm phase @elingrization /el Qugrognyase oletin(s) at least one
anposi.ti.on, after
o SEERRI SR e BN B 6L 0098 Spymorain

caté'ws:t Yo @é@ﬁcnﬂetahfe oh@blaﬂt cmmgmomcff thdmotmhipe sleae catalyste discussed
and not the total wejght of the nolecul ar

abayahveser, isrpeteried pRlynasaiEn Py uas e dhdlbiaNets, Shillis-type,
me%t lgcgqé,grgetrﬁggcetn ?M%@%d‘vénc% @Bg&%\‘\fgatﬁd}%ﬁtél?ﬁs, and mixtures thereof.

rough a’ recovery
Th§y@1§;m€i\s pro@iced ay ehmi&ﬂym\mialtmh provasses deseaibgd slyae emslude linear low
t'echni ques and sequences t hat ah 3 usef u
densite pedysthylene: eé%ﬁth-’fl?frgdﬁaStomerSa high de

polyethylene, polypropylene and polypropylene copolymers. The propylene based polymers

nsity poiye hyleneplacl) énd

produced by the polymerization processes include atactic polypropylene, isotactic
polypropylene, syndiotactic polypropylene, and propylene random, block or impact
copolymers. '

[0069]  In preferred 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

-15 -



ol efn(s) fromthe gaseous effluent. Recovery systens
generally conprise one or nore or a conbination of a
wWQo 200602H8%epar ati on, fractionation and/or di stPCT/EH$10051025666
towers, colums, splitters, or trains, reaction
systens such as ethyl benzene manufacture and ot her
derivative processes such as al dehydes, ketones and
oL e T R ST (5 atye SheloBh et PGty #Rlhanol using o
molgewler sitreccatdiyst eompesitioy iThp lpmfelyecbpolymentaefolnr}(rséess 1s a gas phase
rodu%ts that c ntilns a r.hon, nunher ol e

polymeration prases oy ?/!Eﬁ%?s)ﬁ E‘FI?FSB}YF“@%E%’WI@H& and
prefebdly $@ ﬁMyn%nz'Xﬁbﬁ cﬁﬁl@’yﬁtes&ﬁbﬂn)is g rs@@io?t’ dtnt[@t‘ﬂ o%éné"éata(f%rst System.
and nost preferably n0O | éss than wt - % ased on
total weight of the olefin. [0068] Polynerization
processes for conversion of the olefin products
i ncl ude sol ution, gas phase, slurry phase and a high
pressure processes, or a conbination thereof.
Particularly preferred is a gas phase or a slurry
phase pol yrmerization of one or nore olefn(s) at |east
one of which is ethylene or propyl ene. These
pol ymeri zati on processes utilize a polynerization
catal yst that can include any one or a conbi nation of
the nol ecul ar sieve catal ysts di scussed above,
however, the preferred polynerization catalysts are
those Ziegler-Natta, Phillips-type, netall ocene,
net al | ocene-type and advanced pol yneri zati on
catal ysts, and m xtures thereof. The polymers produced
by the pol ynerizati on processes described above
include linear |ow density pol yethyl ene, el astoners,
pl astoners, high density pol yethylene, |ow density
pol yet hyl ene, pol ypropyl ene and pol ypropyl ene
copol yners. The propyl ene based pol yners produced by
t he pol ynerization processes include atactic
pol ypropyl ene, isotactic polypropyl ene, syndiotactic
pol ypr opyl ene, and propyl ene random bl ock or i npact
copolynmers. [0069] In preferred enbodi nent, the
i ntegrated process conprises a polynerizing process of
one or nore olefin(s) in the presence of a
pol ymeri zation catal yst systemin a pol ynerization
reactor to produce one or nore polyner products,
wherein the one or noreol ef n(s) having been nmade by
converting an al cohol, particularly nethanol, using a
nol ecul ar sieve catal yst conposition. The preferred
pol ymeri zati on process is a gas phase pol ynerization
process and at |east one of the olefins(s) is either
et hyl ene or propylene, and preferably the
pol ymeri zation catal yst systemis a supported
net al | ocene catal yst system CLAIMS: 1. A process of
regenerating a nol ecul ar sieve catal yst conpri sing:

- 16 -



a) introducing a spent nol ecul ar sieve catalyst into a
regeneration vessel; b) introducing a flow of gas into
W@ aiod/oeagener ati on vessel, wherein at | east a POF/USNG/025666
of the gas has been treated to renpove sodi um such that

said flow of gas conprises O to 100 ppb sodi um and
preferably |l ess than 30 ppb sodium and c) heating

CLA®Y: nol ecul ar sieve catalyst for a sufficient period
of tinme and at a sufficient tenperature to regenerate
sai d nol ecul ar sieve catalyst. 2. The process of claim
1 wheAepmacesaiof regzneratings b ulhp sicve &Balygizospdising: and

pr ef erabl al.d gas conprises. 20 t 0 _ppb sodium 3.
e prbanbedfite f R PcUBERs ot deBledetisraditnagsset
to a pyrinfro@@in®nfsWeal s ind sdi@repBhbliRvaidwherein at least a
regeneration vessel. 4. The process of claim1l wherein

sai d purhoriiemed b ga1 ks heonpeated hgre}m@p sodjumasuch gas said flow of
o . Hdaieg . : '
sad sod e o' 8 b bl B BALIRChAGR0 ob sodium;

sai d regaderation vessel. 5. The process of claim1l

wh ' i.d gas i el ected fromthe group consistin

of egi I(]‘g g%gél@ga?%@ie%swmatw’ forg ] icigp pergjdrof time a?nd ata
di | ut ed W [ i OXi )

nat or - cat Hhcterl b BAeArOl 1 ERR0R, SAPHE P ULOET A0,

cl &. nilhe piveessi of ciaind whareinsagi gas cdmpfiks 10r0S03HbRbium and

laim 1l wherein sajd purification step conprises
pre%’é@bﬁ%d%%ﬁ%’nﬁﬁgstﬁ? PRSO4H®r bent bed to renove

| MRUT iThe BRcb /Ui \\Qﬁérgflhesgﬂggaag?% %%‘]}gc%gl tgai {P¥ation step prior to

sending a resulting purl _
enterimgenidragdnerativesssdel. 8. The process of claim 1 wherein

of ol S SRl PR BREPoA BT REEaq BrP o gascoolng said ga
to e8I & RinovE ARPwARS ihdlhdih Wates B YHY sQiuROkATR I YEhding a
salt. 10. The process of claim11 further conprising
purifiné gas Bpw i saiéreasnetation véseelol efin to pol yol efin.

5. The process of claim 1 wherein said gas is selected from the group consisting of
oxygen, O3, SO3, NoO, NO, NO9, NoOs, air, air diluted with nitrogen or carbon dioxide,
oxygen and water carbon monoxide and hydrogen.

6. The process of claim 1 wherein said gas is air.

7. The process of claim 1 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.

8. The process of claim 1 wherein the feedstock comprises an oxygenate.

9. The process of claim 1 wherein prior to purification said gas contains at least one
lithium, sodium, or potassium salt.

10. The process of claim 1 further comprising the step of converting the olefin to

polyolefin.
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