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METHODS FORRECOVERI NG ACTI VI TY OF MOLECULAR SI EVE
CATALYSTS BACKGROUND OF THE | NVENTI ON [ 0001] The

WO nooaf00336h is directed to a nethod of rej uvenaPCTysS2006/024712
si li coal um nophosphat e nol ecul ar sieve catal yst that '
has been deactivated hydrotherrnally as well as a
nmet hod of using the rejuvenated catal yst to nmake an

ol efi n produgipfromsFORRIEIFERINGEMdCTIVITHRAr ti Ccul ar,
the invention hp\bf EETRAR QIECE ¢venet yRgst he cat al yst

by contacting it wth warmwater, amoniumsalts, or
| ow pressure steamuntil the cata )<t|c activity Ievel

of the catal ysBARZSGROSIND Qi EHESNVEBN TN desi r ed
extent. [0002] Silicoal um nophosphates (SAPGCs) have

[pooryceNT Hiﬁl@eﬂg)nqgﬁﬁéagﬁlicﬁa ARthoq AF gﬂ%ﬁtlnﬁﬁli?ﬁljiﬁgﬁbﬁosphate

APCs have been used I n processes such
molemlaraiqwb |cata1y1smhki Imeg, bebry deanﬁwae& hydrothesnattyr aszeitli ana method of

. oneriz t he conv i on. of .al cohols or, ethers,
using e ARHENSEEE G MoAe P Rl O eSS SR CreSpie g I
particRRRMBE fiveRticH is Pseea &l %weﬁathﬂggﬂi& cBhBE By PnebEah $ with warm

part|cularly et hyl ene and propyl ene, i s ‘becom ng of

watergansenogiuni selisr erdowinsessiersteans watildhe eatalyiiie agtiniity level of the catalyst

roduct i cjlit Cat al ysts deactivate during use
has b em?rsas\?grt?gﬁdeﬁeadsdﬁ%m Sone catal ysts are sensitive

[000210 esmsaﬁmlﬂc%hagjhateg (SAPOE) Irvebbel used b hyswilenty nd catalysts As
npact ed by the operating conditigns in_a reactor,

catalstswe SABOs Bt bees usedin mce(smclp ppluidatahic cacking, éydrocrackmg,
1som$l?§é}%r§ %ll%&é‘lﬁ]l %?%Pdﬁ@ %éh‘)’e?%lbﬁ) Bré& ozsﬁ exd%tl‘{érg,ga%d'rt]g% ﬁﬁgrl\ﬁ‘ﬁon of

erm deac |va 1 on
aromat gTliecnisaof SAPOs\viaicbnversioe of oxypydated fodighnblefigiproducishe

Partlcggr qg}y?%tg@glegﬁééﬁ\{ﬁg ?s 31:3}1{%3) ﬁgg clzrg{tatg}lfq% o? a?r;ges sc%leby

comxﬁafaa DEEARL ARG, Cﬁta[%?srﬂeg&[\%téjddrf ng}éle tub & VAR Kasons.

esent invention provides a net
Somer malomm isenpitBARO e posike/otrBoittus whdn/dhdteaxtalystaaledmpa@ed by the

. th I ' 0003 ' inth
opereig SV SptemIn Growat: Mapgareapbi il 8) peetier pomete
SAPGB4 'chﬂal#s?&eabﬁva{tfb% déﬁ BERided BRAWCHhesd UPEHIRSER M MBRYivation due
probl ens arise in the scale up from |l aboratory and

to colpng,&) lpnggrm dp@ftla(atl@héue ta hydentlegimabagingwoihie she® teyeedeactivation
can b? ﬁ%rlngls<ape§;l rev%s%? ég aﬁeﬁg Blﬁ{ggl nﬁgﬁlﬁﬁg ]fogtcédr\{lgt}h%?oth&mal aging

ew O
is muph aldredBfiagsataives Thegrasht ilvéiaioa paebdesatidetsd g6k refo@Enating

SAPQ §@tn§rsts thaLtJ%aée ge%%tlgzggd Eil?e t%qlv}\fl?htodtﬁergal aaélng discuss the

[0003]  Asis known in the development of new large scale, commercial production
facilities in the commodity chemical business, many problems arise in the scale up from
laboratory and pilot plant operations. Although some work has been published relating to the
intermediate activities in the catalyst production-to-use chain, few of the problems associated
therewith have been addressed. For example, US 4,681,864 to Edwards et al. discuss the use
of SAPO-37 molecular sieve as a commercial cracking catalyst. It is disclosed that activated
SAPO-37 molecular sieve has poor stability, and that stability can be improved by using a

particular activation process. In this process, organic template is removed from the core
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of SAPO- 37 nol ecul ar sieve as a conmercial cracking

catalyst. It is disclosed that activated SAPO 37
wWOori0200838% si eve has poor stability, and that BCHDS1006/§24712

can be inproved by using a particular activation

process. In this process, organic tenplate is renoved

fromthe corestructure of the sieve just prior to

struct?%ﬁﬁé 5iBGe Wist Pridra6 dottRctRe WHIRFEE D bd BRcIO ?‘ﬁi gg)%t@éosl calls for

_for subjecting the sieve to a tenperature o
subjegid@Cheistene to 2 tempszatateyof 460 ToakI0r @ gvithin the caBlyBX] cradRing unit.

, 18 nan_ et .al.. .di scl oses ot her net.hod
foood]; * OB, B Gt Flal s s Bndhe ma e b AetVering o
silicoaRiFAGHHok SH%e mblteulPRSiBRIcd@ddstions THeANBEd LA Br contacting a

crystalline silicoalum no?hosphat e wth gel alum na

crystajlige siHeealumingphespbate afithege! pleminsgnd Waterriand theeeafisr heating the

. o ' j i+ Sk.carried out
i P e T o A SRRl By PR S op e
depletedepapramdehaeinahe presaick df ah 0gidiasy gaChobbjectof e Kdating process
} eg)g\at in pr,acess_ IS go enhance the acid actjvi t% of the
is to qrihpngeyiRe acigRetyiby of the patglyely The agid pethiyds sahacedai reself of the
intimb8@oh@bd ngenctﬁgﬁﬁl‘fﬁiP?ﬁd’\fﬁg Qiebbe alumna and the

sieve. [0005] Several patents assigned to ExxonMobi |
[0005Fh e nBewiral Qateptsrassigascetodtickoakbil Chetiisxd Goapany hate addressed a

disco?%'é/ Iél?{eﬁ Ia?tgvagéf ?@%&S%&ﬁ&éﬁ%@!@&%{g{b&eﬁg!ssb(i)ft ca?al;lrt?csaﬁ:tig{ty when
expos?RitS b WstGRUoRAtdHhiIAG eV RMIE Db the AAbEREARRIEAL well as
hum dity as well as the high tenperature steam ng

the high (empsiatere steanpiog eaviranndn exrsed (osthe catalybteindomewveisiom of

f Lefins, .hese, patent.s. have gddressed
ovse g IRR P oL bR B T Y B F5 ey o
cataly@thdtiviityyin US 61498624 98d 1A06,8781394$ aGilfzdBluaRdephdsphate molecular
si | | coal um nophosphat e nol ecul ar_sieve is rejuvenated

sieve it iepiyghated Hiraiesh emtachefl g caiplyst with em anhydagusmuidier vapor, in
HnTOT . S " '
prt .00 s (LB AR e carais

treated atithl gesthin orgamie aftexgenicompowidsas prodecy &zl catadyst frogedegradation
hr cf(r)] ounds to.%)}rot ect the catal yst from degradation
throughh RO P t 0 noi sture. [0006] Although it may

[0006)€ pﬂﬁﬁd')ﬁ%h% hﬁy%%oﬁﬂﬁe D RENE Witgéfﬁa}d‘te? hﬁl‘&%eﬁ% c&alyst from

catal yst Tromthe exposure to noisture
the expopire e mgisturs prithie an ambieat atiosphere isra still remaieethehoed to

. rejuvena tal yst, t hat been deactivated from
o B B B b P s Bl e st
envirGhdhid, Shftﬁisi&lgéy, in ligBYf tBE oBaR/28B8EHY Bl @MBotiYand the other prior

ExxonMbbi | and the other prior art regarding the

art regpading ithedgaghivasonSASA P heairlysis 8y isypaskrede uneisturs, it has now been

. i ' ' dih t
cco BN kb Dt BRSBTS e
especindly §APYD-34 that has been deactivated by high temperature steam.

SUMMARY OF THE INVENTION

[0007]  In order to overcome the various problems associated with decrease of activity of
a molecular sieve due to contact with high temperature steam, this invention provides a way

to rejuvenate the molecular sieve which comprises providing a deactivated molecular sieve
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especi ally SAPO 34 that has been deactivated by high

tenperature steam SUVMARY OF THE | NVENTI ON [ 0007] In
wW@er@en033s3 over cone t he various probl ens associ BCEUS206/024712

decrease of activity of a nolecular sieve due to

contact with high tenperature steam this invention

provides a way to rejuvenate the nol ecul ar sieve which

i i i ti t I ' d .
end ¢BFREB e RGNl M8 oG BA T o S i e i
the vatglpst aotivignhmrticemirkaddsed bk dbsifedanoatal yst activity

s been increased by a desired anpunt. [0008
[Oo&ﬁef eﬁg&r l?lyt ¢ |Sigve &5 %ngcqaéurginophcgsphate ]molecular sieve and

its a@tilityCR M dHHBQBH AP Egﬁg%g/&;ﬁ’ﬁ lc@ﬁta@fé‘g%f/g? wahd a}é{ll ﬁreferfl‘%lg {by more.

f':lCtI Vi ty I'S | NCrease at east throu con
Whilg theremaebe atihdr Ihquidemisdywitlythawvater, tbligeidtib et leastd9%dwater. There

s B 2SS o S s
be BEATRE iaﬂﬁﬁ&ﬂlhﬁl%i@dt&%hﬁ@ﬂlﬂnrbhld?ﬁe!ahﬂh@rﬁumg{ﬁg%a{eh @mmonium

salts that may be used are ammoniumnitr , anmoni um
sulfalry apmeriuayesteias AMdIAREYH sadbonatepas wellmsshdr amenonium salts.

[00@2‘6 mnﬂdga%ﬁg&ﬁi rgga%?lrﬂioﬁna 4 %?agﬁgtte tge ?I?S]Vg\l{\lfllg]]!l a%gﬂrgsiwp gt;f: use of

the edtalydtén sakimlgystolefitigrot e in Mo CIdRLtE<Bhtalify #38st8Ek. The method
the catalyst in making an ol efin product from an

compIsesdAERIBE @gpiNenRtethmpleswar seve; amhthepsonactingthp réjgemated
. "~ . . and th
mol, A see SR GRENEE TR LTRSS pr el i Bt produc.
[0019} y g elit dxt zdscc«(i)n]%rabl:a ithag, iﬁletlhﬂﬁfeﬂmli of m@FfI@dﬁ@ ele@in p@édﬁfcﬂ fhe
. product . .t is also desirable that, in the
o) uﬁ@?ﬁ?ﬁd’“&?é‘ﬁjﬂkﬁl‘#ﬁ_lf ﬁ@lt%qt%‘f W}’rﬂ Hreoygenate-rantpiging eedatack at a
temﬁ@i‘htﬁfelﬂf@bostoe’y(ﬁfb_sanﬁ%n@@g\ﬁgf {é"léa@t $BP1 ang retferably le 30 hrl.
edst oc P& St ‘e

oxygenat e-contai ning fe at a tenpefature
[00}1} 70D@ iamentmn\ak®\providas cdngearting Therulefin produgtrveifles ablyylefin-

T TG TE TR A A P

contaiak alhyehe UAgEF Rhé,i iieh 84 RCised fo fRml RIITRERY1
ol yi])??efi n. Thgﬁg?ef erred olefin productﬁ?{:%gr%l?ya?%esand/or

P
polygrapyleapel herrleln apt pylyolefie praguris ivo famederaisled comsideedto be
encoq‘g%a)é&fiwltﬁ@ﬁw@g@érfr pol ypr opyl ene. The ol efin and

pol yol e u

in products so forned are al so considered to
be enconpassed by the invention. DETAI LED DESCRI PTI ON

OF THE | NVERETANW EDMEE CRAAQONOE MHRIN VEBMEON
catal ysts, in particular, are susceptible to

ru | changes as a. result of continued exposure
10013}, L RAPS snglpil e £y thRartiquiary e SeRIgR Gy pirotural changes

as a kRGP YHEontinued exposure to even low levels of moisture. It has been shown through

X-ray diffraction (XRD), nuclear magnetic resonance (NMR), infrared (IR) and nitrogen
(N2) adsorption analyses that the structural change is largely reversible.

[0013]  The loss of catalytic activity as a result of contact of molecular sieve with
moisture at both storage temperatures and at steaming temperatures within a reactor present a
problem when large quantities of relatively expensive catalyst are needed for commercial
operations. In general, this invention provides a process for rejuvenating a molecular sieve
which comprises providing a deactivated molecular sieve and contacting the molecular sieve

with warm water, water vapor, dilute acid, or ammonium salts such as ammonium acetate,

-3-
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X-ray diffraction (XRD), nuclear magnetic resonance
(NMR), infrared (IR} and nitrogen (N2) adsorption
wW@p@lpess3 t hat the structural change is | argel BCT/US2006/024712
reversi ble. [0013] The loss of catalytic activity as a
result of contact of nolecular sieve with noisture at
both storage tenperatures and at steam ng tenperatures
AlAl . p X .
bbbl i e ¥R o 838 Hon e PR SRR AL Yehmmontum sulft, o
well Anstharcnmromiiual sattpamsl thercatalyishagoighal beenhinsreased dayta denired

smnous st i oty B Raet PUSPRIOHO G0 B e Tom 001 to
2N, fet?ééﬁol?@%ﬁ@ NtHaghd H{bsf élﬁfe?&ﬂlﬁﬁ’dhﬁloﬁtoe(xs NM th warm

r,”water vapor, dilute acid, or amoniumsalts
[0014]u c h Pacferahiypthieumolacdatievedsmsilicoatnainophpapbatsrmelaeern sigte and

) ar bonat e ni um hat,e '

o o R0 G B 20 SRR BT RS BBy by more

Whilg@ierd/ ny bb dtheP EgHidE Rk QPARHE tHRywaed efilicRdt B Wakt 50% water. There
Preferred dilute acids include nitric acid and

also ppyibe edlidsy suchas saltsidiggolveddn thedigupl- 01 to 2 N,
f . . .
o1 KA oleet Pt ds DR TRRLA] SRk S R Moecfr e,

ar-sieve |
which iekhibati¢orasepbaslytiabetiviy B autkailt cilgdmtizmhal deactivation can be

_activity is jncreased by :ilt | east 25% t hr oygh cont act
rejuvgnatel Qs Peracking e B e LAY WBrECI A FHETEPodRF pperaires

CLi L ! " . Com e y
om0 M DR, ABgE i b Bkt b vi
wates all 4 tsmpemtnt Gech 157 phte 20080 cah mpRGhS] dSAROhesictivity of the catalyst
. Sieve, as well a aLal yst. cont ai ni SAPO nol.ecul o o
in coBysieh opAFYAEEISh Fo e Uty S s oAby e Sl et i FiopT 43 to 100°C
and Iﬁogt%é{gltabg,fis Bydiodgeer mal deactivati on can be
rejuvenated by contacting the sieve or catalyst wth

[0016]at edn s inyeaiidn, edjyvenstien istoonsiderpge fnbadassorsirgied vdisththe

. tenmperature up.to 300C. More eci, fi LJwve, i h n
rejuie TR RS et e U s® B G AV df ot O 20T
Preféiibly 0the 8§y ehationProtedshall reltth an imeeae in s4tdlystaltivineof at least

catal yst in conversion of oxygenates to aql efins.

t
50%pmesterefbraply aideashi Q1% thaneresse baing salpwlated 25 therhppegcbefore
reju AR dI0RH LSRRG 8, BBk 3Gy [0016] I this
IRV Entd on. reFuvena?l on s considered to be
[0010E nO1is igemdraldhadiquid tvwregerr @@ jwat@napos cpitacted svithethel htodecintar sieve to
a relative increase in catalyst activity of at |east .
be rézwatpﬁa? baiBh 9T CURiBUPY Iarméflp&. Pribeesss t ey Ekgpgacted with
the théle@flar sSHEE TGS L8 vARLIRL MShn @CfdMisbVerAl mlitels 80 Bburd @4 to several
nost preferably at [east 100% the I ncrease being _
weelcaContacttcad bastapped eththe timeedesired degresvafirgiuivemtimndas beerobtained.

Jejuvenati on on a percen asis. . .
Desua%lly contacting Cotinues antil a reiat&e incréase in the catalyst activity of at least 25%

has been obtained. Desirably, the water is flowed over the molecular sieve at temperature in
the range of from 25° to 100°C, preferably from 65° to 90°C.

[0018]  The pressure at which contact between the water in liquid or vapor form and the
molecular sieve can vary. Desirably, pressure is in the range of from vacuum conditions to
690 kPa, preferably from 0 to 345 kPa.

[0019]  The preferred catalyst that is used in this invention is one that incorporates a

silicoaluminophosphate (SAPO) molecular sieve. The molecular sieve comprises a three-
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[0017] In general the liquid water or water vapor is
contacted with the nol ecul ar sieve to be rejuvenated

WO poog/olssh or continuous process. In either pPODESHN6/024712
the water is contacted with the nol ecul ar sieve for a
time which can range fromseveral mnutes to hours or
up to several weeks. Contact can be stopped at the

a .desi red de S

cimelyfF1 FuSDRisEF R BBl 1 RagHt RI0I 308 and PO2]
tetralie@kAAuhite ThCHyBasEfrinetvbrk is affadtiratin acmVMﬂg/varfouabxymates into

25% has been obtained. Desirably, the water is flowed
olefipPraduethe nol ecul ar sieve at tenperature in the range
[002@] f KPR APsitiCoat B alg‘gﬁ(;sgflﬁé aR1deul 4 Qv B ﬁs@d Whis 19O Rn, it has a

he pressure at W ontact between the water in

relatllvelq'llmd Shquly aznm I gereraitie fdveeriiod Siddiloamtie, the ovesathe/@r yo C4

soturglon ey UURDE Y piepent ety oF SRy ok St il .65 s
desirhO8 1 AR 81/ R‘l%fa@ib R dotababy hn DABbelng pteReted anliRinBi/Aly ratio of

Invention I's ‘one that Tncorporates a
not gseawrakm @32 heipsospivatadly (psHPoyd. it Biddloaptie PEYe sraie than 0.20 is
cul ar sieve conprises a threedi nensi onal
mostrﬁr%t?; rous crystal framework structure of [SiC<2 ],
[oozﬂﬁl Oﬁﬁunaﬁl@ sliReRuntigdphakstdteaholetulbsSsievEiisclideABO-5, SAPO-8,

SM&?&%&'& sﬁ%&ﬁﬁ%ﬁoﬁg&%ﬁ@%i% Y R8Ba34, sAPO-35,
SAP8 %é Eﬁd‘%,i Rﬁ@%“%@d@ W &12532@? -d4s 35@@14’7 rSAI*U)a% the
ve ow Si

relati I Al 2 ratio.
metﬂ enhaiaing folis thevef, 1t11feegr8wﬂAIoI twab'r mord dsfethbmﬂ?’&P@hmd?mereS

e, oy S SR RTh UMY 5B SR L3B0RG 07, oot

SAPg)eg%ﬁtgpéﬁPOV\ﬂlﬁ ?flﬁln?etﬁl%hﬁirﬁﬁ%ﬂﬁﬁls %&%fefntérgﬁﬁfths of two or

ing préferre and an SI/AI2 ratio of not
mor@bﬁhémSAPﬁmalﬁi Axtiwes thgreedir ti cul arly preferred. An

' ti o, of, nat ate than 0.20 is st
0023} of o mf?ﬁe&?feai h PF Bty RO fp b drothermal
crysﬁﬁlz%ﬁb’xll RHetiRdS ¥EiferhlRCkidR AR NS, Se80e BamSIARTS U440,871;
SAPO- 16, SAPO-17, SAPO 18, SAPO 20, SAPO 31, SAPO- 34,

US 65 USSADRS.68/4; :BARES. 3726,300@ westimupastare is Bmest by mixing

Bt SR, oS P TS o Al B 1081 on

tempiing. Generall e&ﬂﬁﬁﬁﬁ@fs sedledfuad h@&cﬁp&féﬁéﬂmﬂa ADAFYONBU pressure,
SAPO- 35, SAPO-44, and SAPO-47, part

toa mesmeﬁ 4t lepsidi0QeF ryelerablyromy 100G IFffgﬁ (ﬁ émﬁ(ﬁ %Stgﬂme product
is fogﬁlgc{ aﬁ(m 8‘1{ t%er s ?xﬁln%fprw&t Bhn AARE EnyRinet B8R abRidtwo hours to

ures
as much as two weeks.

[0023] Typically, the molecular sieve product will be formed in solution. It can be
recovered by standard means, such as by centrifugation or filtration. The product can also be
washed, recovered by the same means and dried.

[0024] As a result of the crystallization process, the recovered sieve contains within its
pores at least a portion of the template used in making the initial reaction mixture. The
crystalline structure essentially wraps around the template, and the template must be removed
so that the molecular sieve can exhibit catalytic activity. Once the template is removed, the

crystalline structure that remains has what is typically called an intracrystalline pore system.

-5-
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[0022] The silicoal um nophosphate nol ecul ar sieves are

synt hesi zed by hydrothermal crystallization nethods
w@emenedssy known in the art. See, for exanpl e, PQUSUS2006/024712

4,440, 871; US 4,861, 743; US 5,096, 684; and US

5,126,308. A reaction mxture is formed by m xing

toget her reactive silicon, alum num and phosphorus

npopent ong wi.th at |east one.te at e,
1007386 PEHRSH: res Bpciind on i B e oL Brodi cfommerb e
t RReK 108 4184 %o BY SERdTRom @ iftrdceyapaliad t
o eastay{i%goc ;grgef erably frénm 160rt 0 2560 Hﬁﬁ s|9§te1ﬁ In such a case,
the tepplatean; heareproyedby aihsatftreetneent pmsmforofrxautplet, ltlee template can be

calcflel e B E QNG e At D SRS o AR FigR b,
contactingcthé aaltn];ﬂate\cen’(ahﬁﬂgl sieveninl the presdnee BE thel d%y@@i—bkﬁﬂt@ﬁhng' das and
can be recovered b andard neans, such

heatingt fomnegatiyes dros 2¥Q | tPr999 | orin sqRg C?ﬁ"&d&@@y @ﬁ ﬁe%}’aé’lf’ tgdeat in an
envi\P@rﬁllfl%g ha\ﬁ %9‘3{?& %ﬁ £oh Jo%@elﬁxl%ﬂg n. TH#Re 80s q{olvx%q%r bO% it wint

a resu crysta atiron proces
typlcﬂbfcbearlndalsliowmfctbmtempinm witd b sma]ler&onqxoamtaﬁatﬂeem by the
ate used. in .the |n|pi|al

ortion of ete
°°m$8%ﬂ?Pupa‘?Feﬁ§ zﬁ‘ﬂﬁt@pgghgmﬁﬁﬁ%b? | QIE P igl, g gomplete removal of the
tem?ﬁﬁ@’ﬂﬁﬁ Hel 1MtréMrg§i§lhﬁé BuRGyBR. SR ASes, F shidfler tem lates

| ate nust be renbved so that the nolecular si e
com@lﬁtﬁ engtartisl remavad ifom thesiavie ean e accamplished ltymphzattmnahdesorptlon

he crystall.i.ne st ture that remains has
proc g? Slfcg‘ *’Pi‘z‘bﬁséé‘ﬁ?@mc‘a?]?“é%s qr%lzeoﬁesyst alline pore
[omgst eThd 1Q8cthln thixtife@)n 6&RES oné 6PRIBE BEPUREY T’eﬁglaﬁ?@ta% Sructure
the final product formed, the tenplate may be too

diretipecpgents, and téP@@lédCW@thmen,tha@W% axygmecq@b@m hydrogen or a
comg}{-%égr?lhte dof Saﬁﬁﬁh:faﬁ aﬁ*g%gnta %léag{@r{eaatﬂfyl o ?ﬂﬁ) eg{oru%g?vitﬁg to)é carbons

edt ment proce
beingainesbet in ahecalkgdhr aoyl geslq:entl ally conbust ed, in the
ese ce .of an oxygen-contai nj ng, gas, by contacting

[00 iliposl g wBReBRGTPAC Slolsralar fieve s typisalbhadmized {iite blended)

SRR PO, Rl TS o s

SAR¢eentalysi, with ﬁm/caltaiyﬂttenmphamg ltlg: SAP@maiwmmeve.

nce In.these case he resu
(00387 g%? g plggiilar SiEvE AR S0 HeHBS P@?ffpér SRR Gtthe SAPO
cataBABddnffosRRARP AR can bR LB&T astslaﬁé}a@)fnélgﬁllm%ta’ca ts 1n admixture
process. This type of process can be used for parti al
w1thdhe AR c@t%ys’c @)ﬂéﬁabd Sitructveal ttypes o small pore mélecular 51eves that are

suidf o S s BB B b AP AV RETathy Byw. Bix.

CAS [0 4] GNE DAO, DPRaEDINER], TEO, RYT, ¢HW eV aMPA, MON, PAU, PHI,
esorptlon processes such as those used in naklng
RHQtR(p@aFdO;z agd substjtuted forms thereof. Structural types of medium pore molecular
sieves that are suitable for use in this invention include MFI, MEL, MTW, EUO, MTT, HEU,
FER, AFO, AEL, TON, and substituted forms thereof. Preferred molecular sieves which can
be combined with a silicoaluminophosphate catalyst include ZSM-5, ZSM-34, erionite, and
chabazite.
[0029]  The catalyst composition preferably comprises 1% to 99%, more preferably 5% to

90%, and most preferably 10% to 80%, by weight of molecular sieve. It is also preferred that



10

15

20

25

30

[0026] The reaction m xture can contain one or nore
tenpl ates. Tenplates are structure directing agents,
w@pa7vypsxal |y contain nitrogen, phosphorus, ORGDES2006/024712
carbon, hydrogen or a conbination thereof, and can
al so contain at |east one alkyl or aryl group, wth 1
to 8 carbons being present in the alkyl or aryl group.
the citél@ﬁ%]om'ﬁbﬁtl&h hhﬁ@@?&ﬁbfé%%(b?m £0 [T S©0b %r m%'r@iﬁ%fér%ly 30 pto
ically adm xed (i.e., blended) With ot
200 Hrﬁ%%??f&f%ablmgrhltﬁll Aded, the resulting con‘posn tion is

[0036 y?'art% %é/rt&lﬁfaﬁ{r @?%ra%&hﬁggﬁ%%%lﬁo%ét%% %&rfgcéll’lag\%eve f)% gﬂ% nvention be

used Acktie ﬁ)rc&eﬁl oﬂl‘ﬁdl&@g.lblaﬁn preivet ﬂﬁh@hlo&bfgemwﬂcd)ﬂalhﬁ(g'fb&ﬁﬂ)ck In one
Og grt of the SAPQ catalyst conposition or they can
embogimend o thig 1@@1&&?%94“6%0@&}1113% am pEygengis: andyentionplly a diluent or a

hydr&gfﬂoﬁtaﬁﬂﬁ% é@lp%tetlg;‘ 61 @ vﬁﬂ{ e 36%% Infed f%sc'ohteagted with a catalyst

Structur ypes of s tral por e ch ar sieves
contagrieg 8 uijtanhed fSAPQ ﬁmleqular blese imyeattionzdne ok letatidkl The location

in wh@%%ucé@%&t (‘é&hl{esA g?qg\érefﬁ\é\!é\\{yle It@/“rg@%& ’%Qh rmpeD%%rt ofa
“reactdri@ppdReis” dH¥eactiof spsbiat ARG pfaﬁroﬁhettlé%tﬁﬁfs stem ey | bea

Structural types of nmedi um poré nol ecul ar si éves
“regenetatosyjivhergin ctubenasseuy depokiits(or n&l@h on thre datalysidesukiizlg from the

ot e Ay e ek et

[003Mhi clihe aﬂygaﬁate %eausmla ofttidin@erftidnl d@ﬁqiriaeg A0SR GHeEnic
cat al i ncl ude ZSM5, ZSM 34, erionite, and

compeHagh glctléonqang Jeastmeoxy aen ateme 10 @8 liphsicpieshelsathers,

carbo%gf;%?)'iﬂp}a%%ﬁ %‘ﬁeﬁyq% ?tg}?%()g/a%(%{ 10%9 g(]%’t %fﬁon%te? g‘%eirg:%}gd the like).

Whersthe‘o&ygdnhtel iSam hR:Ohcpit tealdohal cIali’lahélh@s Qa1 byt moiety havm from 1
osition have _a particle size of from20 mto %)

010 lgpﬁﬁﬁ@“ﬁr E’Pé‘?%feﬁa@@f’m“% bioHearkpn #9s1s. pref er abl y 50 m
[0032?] o 150m: L&Q%g(%f this 1f1v¢‘6n9615 tdoﬁ&# @z{té}l?st%ﬁﬁ be g%eﬁegag:ﬂtbgq&gtactmg

eJuvena ecul ar sreve s 1Thve
the caked chtelypt witk s segeneratibn mgpdaine fd renpvedll ot phnt ofittercoke deposits. This

S M PTRE E TT
react&Pin't@ﬂ@dlhg’ a fogdhtHBON nidbiveh, R¥QCASH Qf’t}féqggéﬁ ?aﬁl%ﬁrn?é(ﬁl!lﬁ{ and

m xed W th the oxygenate, is contacte
then r@mt@riy@ng dmrft:@d 10i they ﬁdlyrca]pavtmlatregbn&zam aanilgstumegenaam may
on zone or .l ocadt.i The Jocation in
aso ogflurbetiS ALY S &pBGu sty B5Rle Frrancti ot v Portion GPthe
deactiva@d@h@lyst to%e?blrafﬁﬂﬁé BferdoR) #denbtbiify the@BREDEatalyst in the
ar at us' react| on system Anot her part of the
regenpl@ggi anslpub meﬂwtg@ugmg the regenerated catalyst to the reactor.

Regeneration can occur at times and conditions appropriate to maintain a desired level of

coke on the entire catalyst within the reactor.

[0033]  Any standard reactor system can be used, including fixed bed, fluid bed or moving
bed systems. Reactors that can be used include riser reactors and short contact time
countercurrent free-fall reactors in which an oxygenate feedstock can be contacted with a
molecular sieve catalyst at a WHSV of at least 5 hr-1, preferably in the range of from 20 hr-1
to 1000 hr-1, and most preferably in the range of from 20 hr-1 to 500 hr-1, WHSV is defined

herein as the weight of oxygenate, and hydrocarbon which may optionally be in the feed, per

-7



10

15

20

25

30

"regenerator,"” wherein carbonaceous deposits (or coke)
on the catalyst resulting fromthe ol efin conversion
WO 2@echIBM are renoved by contacting the catal yReT/vib1006/024712
regeneration nmedium [0031] The oxygenate feedstock of
this invention conprises at |east one organi c conpound
whi ch contains at | east one oxygen atom such as
hour ?Er‘ Whighi &F AL ARIRLRr sRVOEdRent GRIRAUBMLy € BRAURARe catalyst or the
al dehydes, ketones, carboxylic acids, carbonates,
feedstarkanay eomtiin othel itaterialswilioh a¢teas dneyiyendiluerits;, theyWHSYV is caleulated

on t 5708 opt A 1 pBT Bt AT by oo Bl b ey anc
the niblécRied sievE bORaint® Wbthe[cB@B2]. | n the process of this

I nvention, coked cat al ggt_can be regenerated by
[0034ont Zeaferablys the oxyrennieived iscontagied it the geiRematddpatalyst when the

oxyg%alqés Hh&Qa &2@1‘5?& qﬂh{en%[telgﬁt?lg BQC&SQ{E@QI?%(%&? g&f ih‘?ﬁ'libguid ora

regeneration can ocC erro inth
mixet gapdrdiquidd/ plesasWhen tHeeprbdeewis@hrrfededht troa lidubd paaet @ra, mixed
i ptr.Qduci ng. regenerati on _nedi um, ceasi fl ow of the
Vap0¥/5@@3@ﬁ%&e> CHREY CORNCTAPRS atnﬁéﬁleFté‘H]H?erfof -fgProfactmaaygresult

depe%cgré%ﬁgoﬁ e chta%t feh&Hdncoh&@pher ated catal yst.

ration rmay also occur periodically or
[0035jont iThe pusieys @ntgenelelly be careiad botrat laywide ramge o6 tanroatiiieonAn

e S AL RN LB A PR s SESS  50o

600°@NEhoRURERAHBN b T3P 78 5P AR thel 1BRef éﬂﬁfﬁﬁ@%&ﬂ)erature range, the
catal yst to the reactor. Regeneration can occur at

formatj thedesired elefingreduntpomey bécatre markedly stow.mAtahe epparedd of the
Level of coke on the entire catalyst withip the
tempp @R e 6 SpChui S bt o PholBrantiyel bhprodFot,Toe pressure
also magdarylovet aldiidorahiel @cbliEAg althpddubps@iresTOVI Ng bed
systems. Reactors that can be used include riser
[003¢le ac oy p preferecdsenabadiment: afdhe eantipueus apeations omdyia portion of the

cn 55PN ERGH e 0 ML PR FVIEDANS, LS5O Attt

coke dbpaaits ke sdsub dofing thepsaedligicabidtionNntthe rdpaieatodfthé caatygs
hr to 1000 hr 1, and nost preferably in the range o
contacied iyifipa Figengaigpmedium confgusiye oxygrarqr et pEidants. bsespense, the
. y 1 -
ok SRR, ol RURERGH e ORI s e
regenwdtatcdtay sts Ty e gemanited tatalyst ib éhenattainedtto tiBaeattsefor figther

contah it Ui oot i E<eetoroan GIEGTE Oy 889 e of 3507 10 700°C,

; t e jogbt ' )
s Sl 1 et eyt ek foed
tempengiuee tAnge 0§ #8070 F0ATGI ned in the catal yst. [0034]

[OOSﬁLjezitgigg%%@b%gs ﬁﬁﬁﬁﬁgﬁa ;epnif_lenee <i3 volafl eto%ga{n?g c%lt)cbnetnpsewhich may
be adsorbed onto the catalyst or located within its microporous structure prior to entering the
regenerator. This can be accomplished by passing a stripping gas over the catalyst in a

stripper or stripping chamber, which can be located within the reactor or in a separate vessel.
The stripping gas can be any substantially inert medium that is commonly used. Examples of
stripping gas are steam, nitrogen, helium, argon, methane, CO9, CO, flue gas, and hydrogen.
[0038] It may be desirable to cool at least a portion of the regenerated catalyst to a lower

temperature before it is sent back to the reactor. A heat exchanger located externally to the
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oxygenate is in a vapor phase. Alternately, the
process may be carried out in aliquid or a m xed
wo 2pendd3syui d phase. When the process i s carriBCI/081006/624712

a liquid phase or a m xed vapor/liquid phase,
di fferent conversions and selectivities of
feed-to-product may result dependi ng upon the catal yst

reger@fifor" rﬁ%ﬁé g&ﬁ@ R &y g%@ﬁte He Q08 i ﬁ&tﬁgﬁ%ﬁé}sﬁ %% "veen withdrawn
generally carried out at a w de range o

from thmpgemalme §Vherthe fdgendrated catpbrs‘aﬂs mngletl,eitriseieailrahie to @odé to a

an be fraom.200, tQq rabl fr m 300 to C,
temperaivge Bhishdy o, 200PG iebish t ARG h R erinan (S SRR o e batalyst
Wlthdrg‘\@n FRRPHE 3¢t K@E@&bsuﬁﬂ? f P.Jdli@le‘dctﬂ aQémb&ﬁtlﬁ@ﬁbﬁﬁFW to 200°C

ol efin products may becone’ markedly slow, At

loweretthdn thfe tempenabmper the uatelyﬁhwgbdrawnérom th@ers&:t@ra?hmpofr%d catalyst
tinmum The

then Wg}{ @Q gvlé eg?%1 etr F%ﬂ% Eo %ﬁ%& ’(h&I rﬁ%c grgé glggeltgr o'Bdth. When the

regenRfREBeHAFst A BRIreddhetRIiS i ed toedﬁb @ehictR it nefy Helt€turned to the
conti nuous operation, only a portion of the catal

reactprls easalpstslisengaging Fney @g@gqﬁm@ Aenes apd/ox thedplgt zone. In¥roduc1ng the
cooledﬁ:gfa?ﬁf ﬁlttﬁ? Fhe Jga}cﬁ(ﬁj?:fﬁ%e St &%gﬁg%{oﬁtgg\gﬁectgg %%%&%@%@ramre in the

at resu
reactbregaaganatater, Théeatalgstahyssalso Be caniécawith dvavdrtif agcordance with the
regeneration nedi um contai ni ng oxygen or ot her
presegiiny et | n essence, the coke deposits are renoved
[003§]r oMy B Cedettlr@hy ?élgeﬂ { R Zh)% cbfrfl @cﬁ §ﬁdh°cﬁabq:f19 ?e%ﬁ%ontacts the
forming a regenerated ca e regener at ed
regereedtal gesalystdefdreit is mtlumndatb the réakier rinantaiterrbtive mbodigrent, the

contact with the feed.. Typical r ner at i
reacti A FERISFLEr A Eopiiautusuth L thetSSEeprtert i ecgenerated catalyst
after 188 +h@BbY td the tRtok aﬁl%t HotiRR QiR ditdef thEFRU B8R an be split such
regeneration is carried out at a tenperature range of

that ﬁ@bcmcma@er{tte@mtqﬂywbqf@e dldis retuiine ta the seaciqy aad aftewis has been
¢ gﬂe e vol ati |l e organi c conponents which may be
returmG e{fa%ﬂfo the catalyst or located within its

[0046] cr 0fI9 peuferréd the ehtdlyst Withiarthd Ra&bf Bivent dvBge level of coke
regenerator. This can be acconplished by passin

effectjve fo5 @ﬁlﬁ@tl‘g’é’sto Gilylenead@apiipylene Theavstage spke le@gl on the catalyst
will l? i%rg @' 34 OWE{ Ordmo%alﬁt%{h tﬂﬁ alv%%gg ?e?rei%{l J?)'kg ohlz:?tta%’yst the

or - or a separate ves ppi ng
entlrcbﬁolﬁmy of Uﬁﬁly@mahéﬂd prrtiallgrregemesiksdnridentonditions mﬁﬂl\}e to maintain

use npl es of strl are steam nltroge
the dﬁ%weﬁ&ﬁ%e afmjem onr?etahéfhé @E%err@%howw tt8Cy %anly a portion of the
coked] XQEISI I fe{egqgﬁda ot ity r%t% t a% qkﬁkserelzil: erfd?@al either
tion o e ed c a o r

n regener al'yst
intermad mspextatnat ® thefaarier. iThei poris@mf do&redk catalystite beemaneratedﬁis
heat exchanger | oca ernally to theregenerato
DrefefRR 1Re U LBIT GV B0 FERHRGIO SHEih ARGl GAdlyst baving a

coke @bhiht dftledd@BarPE /A t hdr awn

[0041] In order to make up for any catalyst loss during the regeneration or reaction

process, fresh catalyst can be added. The fresh catalyst may either be added to the
regenerated catalyst after it is removed from the regenerator, and then both are added to the
reactor or the fresh catalyst may be added to the reactor independently of the regenerated

catalyst.
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fromthe regenerator. Wen the regenerated catal yst is
cooled, it is desirable to cool it to a tenperature
woR0e4003383 f r om 200C hi gher to 2000C | ower t hanP€TES2006/024712
tenperature of the catalyst withdrawn fromthe
reactor. More desirably, it is cooled to a tenperature
from10 to 200C | ower than the tenperature of the
[00432! a@ﬁ§%1<m‘|g|:8 Rl RWA JilIRdS RO emm%m%éd by the
atal yst then may be returned to elther so portion
oxygefate-toeolefin conversiomreactzygeofdha pesent daventiom can/Peepolyinerized to form

regenerated.catalyst fromthe regenerator i et ur ne
poly QNG LTS PO et lens M bo R rotaties B foFpihelolyolefins
from ©Réfmk ¥ed krfbvaEindB&lirl dn 28diGon thhﬁol?@l@ﬁhé, QRmERRB otlaR Gl Fin

the inlet zone. Introducing the cooled catalyst into

derivetiesmeaycheoforoed fregiche plefios resevsred theeefiosy (Idwse nelude, but are not
.. r r . ne;. r
i Q1 08 BEIRLAEN Bk OSSP EE oRp S HRISEEHE e
dichivtiddarddhényirobdeide, éthyleeaidens,. ethydeRUxidd) eutheds; iprapytialcohol,
regenerator. may be configured such that the, feed
acroleignaltyd chloride, nrepjdens e aeratiapgidt thidery-prapylens rubbers, and
. r i
sy e o B R G  Rete RE focs of
manmifieurdieetesoddravati gestanewe ik freoven &t e actabial thstef@bs are not disaissed
returned to the reactor. In yet another enbodi nent,
hereiphe feed stream can be split such that feed contacts
[00431€9€ TRIsAhchtiof vt 168 heR&! WRfdBrstdodiviitt RE&ERRo R follBwing example,
reactor and after it has been returned to the reactor.
which @0iaghdéd to ilugratd specidid enddedoadrds withinghe biverall keopeed ¢hicoinvention
1havg an average | evel of coke effective for
asclad®Plctivity to ethyl ene and/or propyl ene. The average
coke level on the catalyst will be from2 to 10 w-%
In order to maintain thi g£&avaprage | evel of coke on
catal yst, the entire volune of catal yst can be
artially regenerated under conditions effective to .
[004‘ﬁai nﬁa$*ﬁ¥9h%4g epbalyst avps obtaancddhataras raleagedipgto the igoﬂlgwmg
e . . y i t .
procE e E a0 Bhosph i€ BEAPROLPHRY eclnREd WOH Phort T8 this there
was aided asidticy cbleanday B Sowt. P adqumonesbletidrhefi tetradtieyladmonium hydroxide

external to the reactor. The portion of coked cat al
(TEAGH ﬁ%@eﬂw@& tﬁ%%%m&féas Oybqeb@éfﬁ éﬁ%@@lﬂuwa@r and 8ApO-34
- . : h cat
s AL VBRSPS 0y PO PR A gl e
reactar eipipped wittk@tulpiné stirrenYhemixtingsvasl npsssturadi ang hehted to 100°C over

o 6 R AL bt JhET s DA AR Riati nows and

held #3f: for the reaction time of 24 hours. Finally, the reaction mixture was cooled to

ambient temperature and the solid product recovered by centrifugation and washed with
water. Then, a coked MTO catalyst, removed from a demonstration plant, that comprised 40
wt-% SAPO-34 + binder was first calcined to remove coke (Sample I). The sample was then
hydrothermally treated at 700°C, 1 atm HpO for 800 hours (Sample IT). A series of treatments
as outlined below were done to the hydrothermally deactivated sample. All treated samples
were then dried at 120°C overnight and followed by exposure to ambient conditions for 48
hours to achieve a consistent LOI on the samples. The samples were then sent for a

microreactor test to determine activity of the sample.

-10 -
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regenerated catal yst after
regener at or,

it is renpved fro
and then both are added to the

mt he

reactor or

wao b@7008sh catal yst may be added to the react oPCT/US2006/024712
i ndependently of the regenerated catal yst.[0042J One

skilled in the art wll

al so appreci ate that

t he

ol efins produced by the oxygenate-to-olefin conversion

reacti
to for

on ofarh Fl% 2Bl esetient dosefbli@ ar@datddest Rt wiye

ri zed
ne and

orypr
paplen]
pofyol

£ Ar

efin derivatiw

RGOk fate

§Volume ic rate
na
TiSenstan /s)

LIAYANLLA"A®
ncl ud
cetig
et hyl

lllb

alcohols,
{at e,
benzene,

et hyl g
al Byl
et hyl 6

acr ol ej n,

d, 106
e, and

trinmer
bugyl g
derivg

D

\ 144
t her ef ore,

dl © 11U
be  bet
exénpl
_enmbodi

m pol yol efins, particularly polyet hyI e
opyl ene. ProcessSes for formng polyole
s are knovvnin In addition to
efi ns, nurrerous Ot(i']g{ oI
I R R e I
{s D’P?‘%@& aél'ﬁ p ’%?%’F FOM temneyatusee o
4 bouwrsr i de and vi nyl chloride, ethy
ri?eegomrd@d cetalyshig steamed abPIN°Catbr 0bI |
diobioy 4t d estmprasgrydressercoRridé at E20°¢| thenati
neoprtapytrane foyndBaness. and acrylonitril
RefinbictRYith AsHIRURVAENE rodth QPR BreOr
1654 hdhis, w&%g@gﬁl s vﬁﬁf‘&ﬁ Q@Hi«éﬁll&gwE £S
tdrf‘éﬁsclt %@CA@ f“wﬁ&urs .
i w% i “%fén%if“oﬁ”“”‘
yas ﬁ %I@ ViEs OFisd at s pe
Ren.&paﬂ; 48 OélFSmnp of the

choh:

ot—wt1H
bl | ow
i1 208
nvent i on

obt ai 1
prbceg
conbi 1
sol an

as cl é.&mwen@xﬂmh@qt QW]MNOSAF‘J@@Medc@t al yst was

alistilled twatersit R8(d dorabbairs)iwegheds titves fathl
$50 thindistilbaintaten) driedatt 120pO othpd tefi apeacd d
ed for 48 hvak Qdalciddd 4t656°C faeshovwaslefidded
d)p@n &paior 4%}1%%590“3 SO' ution of

oW ng
(85%198as
a silica

Telraet
i Nt he
SAPO- 3

st
III /\L UI

b,%l ‘(Ne e agﬁ‘gmI ended

g%gfﬂ hHR 1ﬁ ouré_ ixgﬁ
opéﬁ qr%

T at o ma

1 er a$25

eqyi py
Sstrrrd

at 10

E%FJVWCPWC% “F@r%?aﬁaﬁé%ﬁqﬁe?‘fow‘ﬁhgﬁiq Vee
FoghtieaB 4 Worrd1a@bdresdf d 20, dhaidsk pe
@pepto Fr fryd8dourshen heated to 175C ove

uvvas now
i od, R8I d
[ _a period

of 3 hours and held there for the reaction tine of 24

hour s.

Finally, the reaction m xture was coo0

led to

[004 b Bnthe mipgoesastan reactividy telse 180 migbfisatatist ts loatedvintoad tyn 1D

auarck AL bR, B R Al b et B s pace

Catal9iPfitss pbtréfed at 500°C for 1 hour in dry N». Reactor temperature is then lowered
to 450°C and methanol feed is introduced. Methanol feed is introduced by passing a stream of

N2 (350 cc/min) through a 3-leg saturator filled with methanol and set in at 5°C constant

temperature bath. An online GC is attached to the plant for product analysis. According to

literature, reaction rate is assumed to be first order with regard to oxygenates concentration.

Catalyst activity is expressed as first order kinetic constant for oxygenates conversion which

is expressed by the equation —kt = In(1-x) where x is oxygenate conversion, t is space time

and k is a first order kinetic constant. First order kinetic constant for all the catalysts tested

are summarized in the above table. Oxygenates conversion was determined on a water and

coke free basis. It is clear that treatment of the hydrothermally deactivated catalysts with
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Wt - % SAPO- 34 + binder was first calcined to renove
coke (Sanple I). The sanple was then hydrothernmally
wo e@avesdsat 700C, 1 atm H20 for 800 hours ( SanpdEUS10P6/024712
A series of treatnents as outlined bel ow were done to
the hydrothermal |y deactivated sanple. Al treated
sanples were then dried at 1200C overni ght and
watef 6 WidhvedteR Yokt RSt HrBmbRiua $alts AdsuReD r%é&)%?y «fﬁ%glﬁﬁcant amount of
hours to achieve a consistent LO on the sample
lost agtiwity. dbis\eetieipetsd ﬁh% vh Wagr fog cafplbysircsiaiy escoverytcan be apphed to
t he sanpl e. Sanpl e and treat nent
mhmggscrlpgggﬁ&gﬁg %yst activity [0045] In the

[00461]1 cr dﬂqmﬁt;@{tldne:aﬁ Ibe wppliedtig sbmnikb@alrdpeition aﬂ@ka/ﬁytdrbt&ennally
| oaded into a mm | D quartz reactor with sintered
deac’réYaé%dscaitq; Yt cgmngg]@.ltmf tRgeReigior cpkbs weated with FaBapater and the treated
r etreated at
catal GRS erbe R bR rlBlalF or el thbo 7 ature 13
then | owered to 4500C and met hanol feed is introduced.
Met hanol feed is introduced by passing a stream of N2
(350 cc/mn) through a 3-leg saturator filled with
nmet hanol and set in at 50C constant tenperature bath.
An online GC is attached to the plant for product
anal ysis. According to literature, reaction rate is
assumed to be first order with regard to oxygenates
concentration. Catalyst activity is expressed as first
order kinetic constant for oxygenates conversion which
is expressed by the equation -kt = 1In(l -x) where x is
oxygenate conversion, t is space tinme and k is a first
order kinetic constant. First order Kkinetic constant
for all the catalysts tested are summarized in the
above table. Oxygenates conversion was determ ned on a
wat er and coke free basis. It is clear that treatnent
of the hydrothernmally deactivated catal ysts w t hwat er
or with water containing ammoniumsalts resulted in
recovery of significant anount of |ost activity. It is
antici pated that such way for catal yst activity
recovery can be applied to other SAPO based nol ecul ar
sieves. [0046] This invention can be applied in
comerci al operation where hydrothermally deactivated
catal yst com ng out of regenerator can be treated with
warm water and the treated catal yst can be returned
back to regenerator or reactor directly. CLAIMS: 1. A
met hod for rejuvenating a silicoal um nophosphate
nol ecul ar sieve, conprising: providing a
si li coal um nophosphat e nol ecul ar si eve havi ng
decreased catalytic activity as a result of contact
with high tenperature noisture; and contacting the
nol ecul ar sieve with |ow tenperature |liquid conprising
at | east
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50% wat er or water vapor wherein said |ow tenperature
is between 15 and 300C until the catalytic activity of
wa@ adod/omsbecul ar sieve increases at | east 25% aBCT/US2006/024712
conpared to the nol ecul ar sieve having decreased
catalytic activity. 2. The nethod of claim1l1 wherein
the catalytic activity is increased by at |east 50%
CLABMSThe method of claim1 wherein the [ow tenperature
IS between 25 and 100C. 4. The nmethod of claiml
wherein the silicoal um nophosphate nol ecul ar sieve is
sel-edt mathod den tehwenaings dlaresluminpphosphasrmpol®plagsieee, gomprising:

sapoPiyiaiB kB B o B ARe4 e B3 e R ictatvie

SAPOadizvitySARQeddlt oSacd With SffiQemPeratude nividtade; and
containing fornms thereof, and m xtures t her eof . 5. The

met h&eNaFting the molecpins sisv e Withdowitempesalumbigis KeRpHaing at least
nol echd

oF SanfYalt S RaRyaRt SR AP AU AUR 1 6RRE | Snd

t her 8605C amlni the xzttalllyes a¢th&11y@cb‘fsa1d6nola'dlﬁarmﬁa‘vbodc1eéses htedeast 25% as
1 wherein 1\5 era rellé%ldfur

coonP’%‘E@re of d’%? of Vipg flectspied catp) Y“Pr?@“ﬁ*él{ ‘hod
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5. The method 6f clalm 1 wherein the silicoaluminophosphate molecular sieve is

selected from the group consisting of SAPO-18 and SAPO-34, the metal containing forms
thereof, and mixtures thereof.

6. The method of claim 1 wherein said low temperature liquid further comprises at
least one dissolved solid.

7. The method of claim 6 wherein said dissolved solid is selected from the group
consisting of ammonium chloride, ammonium phosphate, ammonium sulfate, ammonium
acetate, ammonium carbonate, ammonium nitrate and mixtures thereof.

8. The method of claim 1 wherein said low temperature liquid is a dilute acid.

9. The method of claim 1 wherein said silicoaluminophosphate molecular sieve is
used to make an olefin product from an oxygenate-containing feedstock

10. The method of claim 9 wherein the olefin product is contacted with a polyolefin-

forming catalyst under conditions effective to form a polyolefin.
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