METHOD OF TRANSFERRI NG CATALYST I N A REACTI ON SYSTEM
FI ELD OF THE | NVENTI ON [ 0001] This invention rel ates
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catal yst particles within a reaction system In
particular, this invention relates to processes or
nmet hods of addi ng, noving, and renovi ng solid catal yst
particles within reaction systens while maintaining or

protecting the catalytic activity of nolecul ar sieves
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[0004] To make the molecular sieve suitable for use, the template must be
removed so that the pores and cavities are open to catch molecules, either for the
purpose of adsorbing the molecules from the environment or to react the
molecules to form a desired product. The reaction occurs when the molecules
come into contact with catalytic sites located within the pore system, particularly
within one or more of the empty cavities or cages as sometimes called.

[0005] The template is conventionally removed from the molecular sieve
by calcining or burning out the template. An elution process can also be used to

remove the template, although calcination is preferred. Once the template is



renmove the tenplate, although calcination is
preferred. Once the tenplate isrenoved, the nol ecul ar
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The activated nol ecul ar sieve has its pore system
i ncluding the enpty cavities pr cages open to t he
i medi ate environnment, and ready for use. [ 0006]
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as an advance artijcle on weh Nov. 22, 2002,
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at 400° to 600°C and the regenerator operated at about 600° to 850°C, the organic

template is removed from the molecular sieve pore structure, and the catalyst
becomes activated for the cracking of hydrocarbons. According to this procedure,
there is little if any contact with moisture.

[0009] Mees et al., “Improvement of the Hydrothermal Stability of SAPO-
34,” Chem. Commun., 2003, (1), 44-45, first published as an advance article on
the web Nov. 22, 2002, discloses a method of protecting SAPO-34 molecular
sieve, based on a reversible reaction of NH3 with acid sites of the sieve. The
method transforms a H+-SAPO-34 into an NH4+-SAPO-34 in reversible way.



sieve, based on a reversible reaction of NH3 with acid

sites of the sieve. The nethod transfornms a H+ SAPO 34
WO 2106/05287NHA+- SAPO- 34 in reversi bl e way. The  PCT/US2005/039830
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One way of controlling the moisture content is by controlling the dew point of the

gases introduced into the storage container or used for transfer of the stored
particles.

[0014] In still another embodiment, the catalyst particles can be first
transferred into an intermediate hopper, such as a feeder hopper. The catalyst
particles are then maintained in the intermediate hopper prior to being moved into

the reaction system.



the reaction system- A - BRI EF DESCRI PTI ON OFTHE
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wherein: [0016] FIG 1 is a schematic overview of a
systemfor transferring catal yst particles to and from
a reaction system according to an enbodi nent of the
invention. [0017] FIG 2 is a schematic overview of a
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tr ort ¢ for initial fresh catal yst delivered,
£ B s cal Gt sPhcmieah RO AR ARPUANS Pb dopiag FT-IR

Olspbéitd oNORRAGE: REIEAINCH rdBlA sitdin bboRfink 16 &h B AlBent of
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[0021] FIG. 6 is a plot of the potential incremental water uptake versus the

atmospheric pressure dew point of the supplied aeration and transport gas for
initial fresh catalyst delivered from a sealed metal container such as a sealed truck
or rail hopper or sealed metal bin to an intermediate storage hopper and then to the
reaction system and regenerator.

[0022] FIG. 7 is a plot of the potential incremental water uptake versus the
atmospheric pressure dew point of the supplied aeration and transport gas for
normal fresh catalyst delivered from Valeron lined sacks to another type of
intermediate storage or feeder hopper and then to the reaction system and
regenerator.

[0023] FIG 8 is a plot of the potential incremental water uptake versus the
atmospheric pressure dew point of the supplied aeration and transport gas for

normal fresh catalyst delivered from a sealed metal container such as a sealed



at nospheric pressure dew point of the supplied

aeration and transport gas for normal fresh catal yst
waledoswsased from a seal ed netal contai ner such BGI/ES2005/039830

seal edtruck or rail hopper or sealed netal bin to

anot her type of internediat e storage or f eeder hopper

and then to the reaction system and regenerator.
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flowis used to prevent noi sture fromentering. The
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reaction system, the exposure to moisture is reduced by reducing the rate of gas
flow and/or reducing the moisture content of the gas flow during the particle
addition process. During transport and storage, the transport and storage container
can contain catalyst particles and some amount of gas, such as a stagnant blanket
of inert gas. During storage the container is sealed and no aeration gas flow is
used to prevent moisture from entering. The amount of gas in the storage
container is sufficient to support a desired pressure in the storage container. For
example, in many embodiments the particles will be transported and stored in the

storage container at a pressure of up to 15 psig. In such embodiments, an inert gas



container is sufficient to support a desired pressure

in the storage container. For exanple, in many
werwoedssent s the particles will be transport edP@rnuS2005/039830

stored in the storage container at a pressure of up to

15 psig. hi such enbodi nents, _an inert gascan be used

to pressurize the container {0 up to 15 psig. In other

enbodi ments, the particles can be transported at

standard pressure. [0027], We articles e .
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particfes and gas exiting fromthe storage contai ner
vimtia, thatvalupst of gas entering and exiting the storage container is measured at

the pressure of the container at the beginning of a catalyst transfer operation. In
an embodiment, the volume transfer ratio of gas entering the storage container
versus catalyst particles and gas exiting from the storage container via a catalyst
outlet is 10.0 or less, or 5.0 or less, or 2.0 or less, or 1.5 or less, or 1.2 or less, or
1.1 or less. In another embodiment, the volume transfer ratio of gas entering the
storage container versus catalyst particles and gas exiting from the storage

container via a catalyst outlet is at least 0.99, or at least 1.0, or at least 1.1. When



outlet is 10.0 or less, or 5.0 or less, or 2.0 or
less, or 1.5 or less, or 1.2 or less, or 1.1 or |ess.
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gas entering the storage contai ner versus catal yst
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[0032] In an enbodi ment, the supply, gas used to o
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the reactor system is flowed at a rate of at least 0.01 scf/Ib catalyst, or at least 0.1
scf/lb catalyst, or at least 0.2 scf/lb catalyst, or at least 0.5 scf/lb catalyst. In
another embodiment, the supply gas is flowed at a rate of 5.0 scf/Ib catalyst or
less, or 2.0 scf/lb catalyst or less, or 1.0 scf/lb catalyst or less, or 0.75 scf/lb
catalyst or less.

[0033] In another embodiment, this invention provides a method for
storing and transferring catalyst particles to and from a reaction system. New

catalyst particles added to a reaction system are often stored in an intermediate
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fromnetal s, such as steel to woven pol ypropyl ene sacks
wiGuirently available for transportlng catalyst particles, such as rail hoppers, truck
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hoppers, bulk containers, bins, and sacks. The various types of transport
containers can carry as much as 1 - 100 tons of catalyst and are made of various
materials ranging from metals such as steel to woven polypropylene sacks with
inner liners of a polymeric material such as Valeron or other liners such as metal
containing foils. Many of these containers can also be pressurized relative to the
outside atmosphere. Pressurizing the container reduces or eliminates the
likelihood that water vapor can diffuse into the container and deactivate the
catalyst particles. In an embodiment, containers not employing polymer linings

are preferred, as the polymer linings can be susceptible to varying degrees of
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combustible gases such as nitrogen, air, helium, argon, and other inert gases are

preferred for forming the anhydrous gas blanket. When catalyst particles are
transferred directly from a container with an anhydrous gas blanket to a
regenerator, using nitrogen, air, or an inert gas as the gas blanket reduces the risk
that an explosion hazard environment will form in the regenerator.

[0039] The anhydrous liquid blanket is a liquid under standard
temperature and pressure conditions, and does not react to any significant degree

with the molecular sieve structure. The liquid is preferably at least one liquid
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[0041] Figure 1 provides a schematic overview of a system for transfering

catalyst particles into a reaction system. Storage container 105 represents a
container suitable for transporting catalyst particles to the location of the reaction
system. Catalyst particles can be transferred from the storage container into the
system via one or more conduits 110. As shown in Figure 1, the conduits can
connect the storage container to one or more intermediate hoppers 120, 125 in the
reaction system. Catalyst particles transferred into these intermediate hoppers can

then be added to the reactor 130 or regenerator 135 as desired. Alternatively, a



[0041] Figure 1 provides a schematic overview of a
system for transfering catalyst particles into a

WO e@eswM system Storage contai ner 105 repr eSBOI/ESA05/039830
contai ner suitable for transporting catalyst particles
to the location of the reacLH?n system Cat al yst
particles can be transferred fromthe storage
container into the systemvia one or nore conduits

(gt ey BBy i sl e R B RIS actor 130

hopRescherh®d? 13325 in the reaction system Catalyst
particles transferred into these internmedi ate hoppers
ca[ﬂ042~]en be Bgaed? sehenprsicaldn chows pasystam derresferiog catalyst

e T

r Qﬁﬂicﬁés ake @rcﬁfghf RgBaaaatia! syb®m i dH342 Imdre gtdii‘@ge&;ontamers 205.
schematically shows a systemfor transferrlng cat al yst

pdfg¥E| 2sshepsnieyeret &ﬁ@lﬁﬁk@ o Pessibla glslivait o Alerageneniginers
r 8RGL 140 c%iﬁ@f&l HpBeCRa! ¥k H@prbtei‘ 9.{) 85 BhGid ?Hﬂ!“an& Qacks
the reaction systenmin one or no ofage confai ne

200.biks 206k B shrows eathodimadnte Xherhbgsery fcopairrd)lsecks, and bins

deI| ery. or stora e cont lners 205a- i,ncl uding rai
l’P 3 8% CORYINGL! g Jar uél@styessegﬁhaﬁ el up 65400 s or more

SQﬁ KL%’[ st PaRt 12058 1terh RV, | pidlef m}% indrd)Sacks and bins

hoppers, contai ners, sacks, and bins can any

c dhatdwiléAttoss geless nf:tanalystg)axmiww dlsrabe heddd Dmmg)trmﬁxfer, a

t f t I t Al t I .
s 1B oppaieedofh LEheREer tiioh A DFRaI K gifbegd nto
5 dofRfmeP 205 £ E8mOFas %aIu@I; 256 086 BhChO® a6a8ts MleSpirii@ed BSthwing
During transfer, a gas flowis introduced into a

c ot af Her stoess cenfainener @e@fashopp@wAﬁtﬁrrtb@l pa@dles gk the storage

cont L ner 20 as _source 25

U on J6r 8 PBERA 3 BBy ApeREed By fom o ges
C csatu@b 286 0060 eRerd a RefpEh. thé¥fdaetion Hgtepar In Fikes 22¥id catalyst
the storage container or feeder, the particles are

prr@ﬁalwemthﬁnzg frasdoreedgino e dnfermeniats hpmaers 2t c dnptipcat” or
g R BRSO EER2 O NBF b g o

I I’Hoppc&ﬁ dontde ﬁmeckeﬂteeadﬁﬂ&pﬁﬁer&%ﬁlatd\m%perc atAitématwely, catalyst
equl i brjum catal yst hopper i.s shown in Fig

OEICIgSaing forhPT SRRl SaCksyQyeing 203 sk be geaaeqyafeémér@cﬂy into
S &hY e??nt&tﬁ?edh:ﬂ% %()H?é},' EL(C% DORRKL: hﬁ} f“r?)@@t | Yl Xatglyst is then
catalyst particles'in 5 ton or sma sacks or brns
20tasieand lgengyaldy att lgdglﬁee@r@ﬁsmtes tfiiloyn thntmteﬂnemdite thopper, which can
|nterned|ateﬁﬂgp such.as feedf qyg r 30Q. The

c SOHHIEYP foa ‘it‘PBﬁ}ésrt@Pﬂ%‘é?nE’éﬁ@ catplyst lr‘PﬁﬂéfH%tP a processing
PreRSBYECH the &%ﬁd?lesy'st@ﬁle butRisati8a &1 sho% Spre‘géﬁbrator The
contain up to a réaction syste |nven
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control the pressure within the intermediate hopper. The intermediate hopper also

includes a release conduit 280 or 281 to exhaust any gas displaced when catalyst
particles are added to the intermediate hopper and to control the intermediate
hopper pressure. The intermediate hopper further includes an exit conduit 290.
The exit conduit allows catalyst particles in the intermediate hopper to be

transferred to other parts of the reaction system, such as the reactor or regenerator.
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reaction leads to a loss of catalyst particles. The particles can be lost for various

reasons. For example, particles can be lost due to attrition, such as by breaking
into small particles; due to inefficient separation, such as loss of particles with a
product outflow; or due to intentional removal when a sample of deactivated
catalyst particles is found within the system. Regardless of the cause, when
catalyst particle losses occur, additional particles are added back into the system.

[0047] In an embodiment, additional particles are added into the system
directly from a storage container into a processing chamber such as a reactor or a
regenerator. In another embodiment, additional particles are added into the

system via one or more intermediate hoppers within the reaction system. After
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oudedsetr 5.0rordesseobhdfiardeds, or 1.5 or less, or 1 2 or less, or 1.1 or less. In
another embodiment, the volume transfer ratio of gas entering the storage
container versus catalyst particles and gas exiting from the storage container via a
catalyst outlet is at least 0.99, or at least 1.0, or at least 1.1. As described above,
in determining the volume ratio, the volume of gas entering and exiting the

storage container is measured at the pressure of the container at the beginning of a

catalyst transfer operation.



the volunme transfer ratio of gas entering the storage
contai ner versus catal yst particles and gas exiting

w0 p@a05dee7 st or age contai ner via a catal yst outPEL/UB®05/039830
10.0 or less, or 5.0 or less, or 2.0 or less, or 1.5
or less, or 1.2 or less, or 1,1 or less. In anot her
enbodi nent, the vol une transfér rati o of gas entering
the storage container versus catalyst particles and

t the st tal yst. .
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ratio, the volune of gas entering and exiting the

stlmpagmscmmedu mfé r i Shisefigtherereducest the gpravms @f evaiér thiaecatalyst
cont ai.ner at begi nning of a catal yst transfer

o PATU S ate F’fﬁ?ﬁ@ W h still another embodiment, when
pant i cl es arpeiBineh@blegultr SiBed AEHGIEmeNY Of t he
i nter medi at e hopper, the flow of gas in the
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nmet hod faor detectlng the catalytic_ activity of sone

t yHROGH 18 apapigaed paipkyste | e rmtwmrfoacw&ettngdﬁe@wl donolefins
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r St HRORbOLY B S Mt SR BeachBn TPl SO e ongity of H
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nmet hanol -to-ol efin process. The acid denS|ty of
HISAguotigdtedvby hwatért the acidrdensitynelf ld+S ARM34 reiam dtdpole lessrihdne0.25

at least 0.3 r at least 0.40 mol/gram
|fm‘i5‘82%‘ia%8f a3 g@“&%@é&“ H&™Macid density of H SAPO 34
cgposirjop to mhegs eltrlbédﬁnﬂzn?&hmlvélﬁ[cﬁnbro@[deh &S fetthNfor nearly
0.20 nmol /gram [0051] In an enbodinent, this

| m@ﬁtm@moyrtgmngi ebthg agisk drosity on cafelyst partielas Sltthﬁé H-SAPO-34

m)nlt aci d denS| ca aI i~Cl

SR s S5 eI W SRR A bt )

rn%@scufcgeopys |(U1@ng:FWJ]R%[)eéffoa&§ifypﬂm alcfaf denkied of HTSARD 34 catalyst

spect roscopﬁ13 Usi ng FT-I R spectroscopy, the acid

denggfialgs ean snﬂ@uml withia glqut et heyre gng pitegein less than 30
S d wthin about one hour, and often in |ess than

30" M hit es. [0052] In an errbodl ment, Diffuse

Rq0052]t ance Thanrentbodikhansiffuge Refleetned Fourier Transform Infrared

spectroscopy is performed using an FT-IR spectrometer and a high temperature,
high pressure diffuse reflectance chamber. The collected spectra can be processed
to quantify the peak area for the acid sites. After importing the spectra into a
commercial software program for peak integration (PeakSolve), the spectra can be
corrected with multi-point baseline correction. The baseline corrected spectra are
then integrated following deconvolution of the spectra.

[0053] In the abbve embodiment, a high temperature diffuse reflectance
cell was used for the FT-IR measurements. In other embodiments, other types of
infrared spectroscopy cells or other optical probes can be used to detect water

adsorption on catalyst particles. For example, a transmission cell could be used



spectroscopy is performed using an FT-1R spectroneter
and a high tenperature, high pressure diffuse

wo edobesteance chanber. The col |l ected spectra caPCDES2005/039830
processed to quantify the peak area for the acid
sites. After inporting the spectra into a commercia
software program for peak intégration (PeakSolve), the
spectra can be corrected with rrul ti - poi nt basel i ne
c%%re%% The basel i ne correc ectr thePb “
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diffuse refl ectance ceII was used for the FT-1I
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parti GJesr 1's ScHAPRIRAE b ateP %619(5&1&9 HIRESRE Q{y'dﬁfgen bonded to
wavel en Eths that are known to change after water

ad3rongied caeid Fsotcs esughpie thea agidnpites plfeSWSAPCH SAREX-Pbseathlyst

t o _noi.stur sho addi tion

By R oMheihoro B AR S AR aeRiG” B RAARFRL  gasatys
ofpaniadley 1smi’ﬂ1(ﬁﬁt&@5 byhalonérengh Vil @ﬂ@ a&é@ngﬁt bfda for peaks at
Bronsted acid sites, such as the aci d sites present on

H-&RREUBhCS aph| %ﬁ%f g8d t 3620esm '} n Bhesehedsogptingdi perrrspond to
4
trrgaﬁllsflﬁpg%sd%y%%#o én'i'lce onhrheSAcf gggf ﬁhﬂ) erﬁggirln%tgsotb%rrspectral

egra ed peak area

pekls afin \Wavigsed rfoemckomeq&esﬁénw @f I6&6tuesmon HIIBPSRO-34 catalyst
adsor,pti ons correspond to adsorptions at acid sites on
?hlyst In still other enbodiments, other

ST, DeSkSRaRo e AR LIPS PSRl e
y Y

stpalrﬂxclemwithmr a eedotidn mystem canttreamshioreibyeFT-BR to determine the
t ra%?ds dens1t§/ r;gd (r:r?otise%ul}é content of catalyst particles within the reaction system.
For example, an FT-IR apparatus using fiber-optic probes could be configured to
take spectra of catalyst particles being transferred from an intermediate hopper to
a reactor or regenerator in a reaction system. FT-IR spectra of the particles could
then be obtained during transfer from the intermediate hopper to the reactor or
regenerator. If the particles have low acid density/moisture contamination, the
transfer could be stopped to prevent adding the deactivated catalyst to the reactor.
For example, if the acid density is less than 0.25 mmol/gram, or less than 0.20
mmol/gram, the transfer could be stopped. In still another embodiment, an FT-IR

apparatus could be used to monitor catalyst particles during or after synthesis of



particles within a reaction systemcan be nonitored by

FT-IR to determ ne the acid density and noi sture
weowbese7df catal yst particles within the reackP€DOS2005/039830

system For exanple, an FT-1R apparatus using

fiber-optic probes could be cgnfigured to take spectra

of catalyst particles being transferred from an

i nternedi ate hopper to a reactor or regenerator in a

reaction.s T- ctrao e parti.cles couyld .
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catal yst particles in a reaction systemaccording t
aracemtsoﬁpnetmscamc dnta dbouithe iveater conteRi guacad 4¢ns¢tatod|t1ys¢ata1yst

rt| e stored in a.starage cantainer o
iclets A 6P operossnBier gt raRiret J0° I EeRsk epgigles are
SM&Id@ﬂ}abW@Ib fot o &tivehEish 108 Ri dhOw el didl Welbe #29 EdrnChESlosed to
to reactor 430 (or alternatively to t he regenerator),

c araveps furfher pragicledrangfer. Imieiembediveati shavhoppignresbyalve 425
e SEREts/% RERH R 42800 PriR Aee ) fo0SioRE o Ry of

sphe vilos ap@i @etéh’:tioﬁ ofhaddsirhble cu@lyef pgcleent or acid
denS|ty of th((le catal st part cl es. Iftthe
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Figure 4, val 425 is eratively c ected 426 to,
%@?W@\W?@mrﬂége catalyst Eﬂﬂf‘f lgt arﬁX?f‘B‘#ﬁ ﬁoctﬂ% F38tQMLSYStent epne or
V%&% pﬁi@sgﬁﬁiédoﬁ c ¢ léB Silefsedll £ ‘B%ﬁﬁ %fatnsfer a gas flow is

partl rtronal I ments of I'nvent’i o
1ntroduced into the container 305 The gas flow assists the particles in flowing out

of the storage container or feeder hopper. After the particles exit the storage
container or feeder, the particles are propelled by a second gas flow from gas
source 356 toward a vessel in the reaction system. In Figure 3, the catalyst
particles are being transferred into an intermediate hopper 320 or 321. The
catalyst is then transferred generally at higher pressures from the intermediate
hopper directly into a processing chamber in the reaction system, such as a reactor

(not shown) or regenerator . The intermediate hopper 320 or 321 is equipped with



[0057] Figure 3 schematically shows a preferred

enbodi nent of a systemfor transferring catal yst
w@a200bisdees from a transport or storage contai NECT/US1005/639830

reacti on system The catalyst particles are brought to

the reaction systemin one or,.nmore net al, pressurized

st orage contai ners 305. Duri'ng'transfer, a gas flowis

i ntroduced into the container 305. The gas flow

assists the parti s Lp flowi ng out of the storage :
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presiselesetranki@rddnfr@n petingdr dinked §Waleroh) sddie lintdb rclepgelesatamnvia an
exit conduit 390 or 391. T exit, canduit all ows
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particl exposed to.various enbodi pents of transfer .
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CayRafoaht Wt a8 R nalilrd UF BreDoRIRNSinta sek, URt @kydt Bhrticles
catal yst particles transferred from polyner |ined

( \Faber e ruingmukslevelt of avates geoméang tindependend rof ethe dransfer process.

other internedi ate hopper. The .t data..lin how t he
okt St PR B R0 By i e AR Bob 2D, APRUHASS an
USiirpgloveenidnk e¢br fitheowatef cdtatit dF Artpredes@sihé BontpdrRSve dathple.

catal yst particles transferred according to the

i 1083%i on, \iEels gy savagesurtikeor sxplyptapariclpnirensiurad from
to . f ] i ti t he . .
conSpmtPid FR boREha! YB! o P AR S 1 0l e fpgrmocin
pdoppet Thaadosdutk linehehoatthd Vsiferpaset inclveter sbehiafor catalyst
m nimum | evel of water content, i ndependent of t

h
t rgRaqley rppsberedsacoppingg, & they H_élrrtqdalﬁgf@wnp@%@s@atf line) and a
.acc%ﬁ{c}g}d?ﬂ/et&aﬁlg% ({uﬁ%&r}fa'taofi]neé.t 'ﬁéca&%@@?h s&lrERd Metal, container
r 0 in

| mpr ovenent ov wat er ont ent € process
t He noopqranealile vewategthe eatalyst particles can potentially have a lower water

content. As a result, the catalyst particles are more sensitive to differences present
in the transfer process. This increased sensitivity can be seen in Figure 6, where
the transfer process of the claimed invention leads to reduced water content on
catalyst particles as compared with the comparative example.

[0060] Figures 7 and 8 show water uptake for catalyst particles that are
maintained in an intermediate hopper during the course of being transferred from

a storage container to a reaction system such as a regenerator. Figure 7 once again



[0059] Figure 6 shows water uptake for catalyst
particles transferred froma pressurized netal

W@whAseeET iNnto a regenerator via an e-cat or PCTIES2005/039830
i ntermedi ate hopper. The two data |ines show the
di fference in water content f%r catal yst particles
transferred according to the cI ai ned i nvention (Il ower
data |ine) and a conparative exanpl e (upper dat a
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neasyre of catal yst deactiva |on as a result of
c ECHYROBY ﬁ%éﬁ? tPRRpast ane relplyeaiiales Rfesswie to limit catalyst

pr&ﬁ&ﬂfaﬁonﬁf‘ébe\éﬁfeﬁ va@ht act time worKki ng in concert to
[0063] The catalytic activity index of this invention is defined as the actual
catalytic activity at time of measurement divided by the maximum catalytic
activity (before any deactivation occurs). In this regard, the CAI would be O for a
completely deactivated catalyst, and 1 for a catalyst having maximum catalytic

activity.



deactivate the catal yst. Thus, for exanple, although a
|l ow rel ative water pressure generally causes |ess

W@ 2008l0y%77 deact i vati on, higher relative water PCEESHIEE39830
may be nmitigated by limting the contact time or
controlling the catal yst expo gure tenperature. The CAI
formula of this invention full y descri bes all owabl e
conmbi nations of tine, tenperature and relative water
pr re to limt catalyst deactivation. tq specified

vaobed] ° [ ooste swelvis ety dsE(CAL i PrgaeBracearipe to the
i nﬂSﬁB@vin%rk Latigefi ned as the actual catalytic activity
time of nmeasur enent divi ded by the maxi num

cat al ytic activi CAIEhefpOf(E) BfifPeleatt alpht ixan occurs).

In this regard, the CAl would be 0 for a conpletely
deact i VERGEMCat al yst, and 1 for a catal yst having
maxi murpcatal ¥ atal ytic

activi {Py ?%lggi“rﬁa&%%%hfcy ‘i‘{]ﬂ?g]tﬂgaagb?r rdi ng to the
foll ovamgtmqpmatruanat oﬁﬂﬂact:(°@)<p(/ (T) */ (PP water)n al pha
* 1) me of contact of cat t with

wat br " (Hoer &) Pariel Hrgisp ot 5 PoRRHEA PAR0) P vt er
= Partlﬁlghaﬂq;sgznre of water in contact gas (psia)
alpha =-0.071 n = 3.5 /(T exp(ea(l/(T+273) -

1/ (TO m233))) ea -5500K TO = 200 OC / PPwat er) (26.2

* PPVALer Peal s 7 J > 1800C (453K)
/ PPwat %1@*4%73373/& (Lfgé)) T)) * PPwat e/ Psat
+ 1. 14)eg= Qs@@ﬁg for 1800C (453 OK) > T 1500C (433

OK) Psat = Saturation pressure of water at T (psia).
[ 0065] T%l'*e?@}ﬁbly, any gas fl ows used to transfer

| d, f o
o oct APk GEAGTEMOE ot KAt 05 CATD: oi ariF Tean g a0
deact i vate, i e (@8tRH ¥t *F('i% ﬁ'fI?)baL PP, L8 QNE 19 + DRYS,

gas flOws are injected into
for 180°C (453°K)>T 2 150°C (433°K)

Ps.t = Saturation pressure of water at T (psia).

[0065] Preferably, any gas flows used to transfer catalyst particles into and
from a reaction system are injected under conditions that do not significantly
deactivate the catalyst. Preferably, the one or more gas flows are injected into the
system, ahd the catalyst is maintained in the system, at conditions effective to
maintain a catalytic activity index (CAI) at a predetermined level, where the
catalyst is catalytically effective to convert feed to desired end product.
Preferably the one or more gas flows are injected into the system and the catalyst
is maintained in the reaction system at conditions effective to maintain a catalytic
activity index of at least 0.7. More preferably, the gas flows are injected into the
system and the catalyst is maintained in the reaction system at conditions effective
to maintain a catalytic activity index of at least 0.8, and most preferably a catalytic
activity index of at least 0.9.

[0066] Adsorption of water by activated molecular sieve can occur in
situations where the catalyst is contained in the system at a temperature lower than
water critical temperature and the system contains at least a measurable amount of

water, i.e., a condition in which the system is not considered completely dry. In



system and the catalyst is maintained in the system

at conditions effective to maintain a catalytic
WwW@ewbw526y7 | ndex (CAl) at a predeterm ned | evel PCTHIS2085/039830
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dry. [0068] I'n this invention el ati ve water pressure
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iaq e gﬁqhag\%oﬁ@s&nq@?ggﬁ@: @}%& ? ngﬁ).}as %{g Eolgl]ps\,/t%tgs tlhgtvgne can
S sHrA, %@Mﬁ%l &S%fﬂddnt bONShediil & : gﬂm G eftvad el 9<(=rahfre to

the activate yst 1s contadc room al r
2306vidanan MVlmh%enethg/aaldmmwbWa,tertplmssuml r contains
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i |té1ﬁ§érﬁﬁ&@§r Ib’(if@hﬂ@ﬂﬁle(b@@ontact, increased water pressure can be tolerated.
It is preferred, however, that gas flows in the system be at an appropriate
temperature or sufficiently dry so as to minimize adsorption of water by the
activated catalyst.
[0070] In one embodiment, one or more gas flows are injected into the
reaction system, or the gas in the reaction system is maintained, at a relative water
pressure of not greater than 0.1. In another embodiment, the feed replacement gas

is injected into the reaction system, or the gas in the reaction system is maintained,



use high humdity roomair as a heating nedi um at
el evated tenperature to provide an environnent having

w@2000m52021 at i ve water pressure. [0069] |n generP@l/pUS100&039830

hi gher the water pressure, the greater the tendency of
the activated catalyst to adsorb water, given constant
cat al yst exposure terrperatur"ezland time of gas contact.
The greater the anount of water adsorbed, the higher
the rate of catal yst deactivation. Neverthel ess
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SYabfiBes {d ARl kb AkiQD syLaat 18P ad¥sibBBBaromatics, systems for

i soneri zation reaction systens, catalytic dewaxi ng _
s ywheenking abkygeaticon(argacii¢abolsy y st entefinshysisteorsadki ngpnverting

reaction syste stens_for converting.paraffin 0
o1 B9 EHERSC S o MEOH D) HUBRL o Y B st ring Clefifls, and
ar QR &8 conY SHREREHiratd M afdchtBndtLAIHES b BRSO I ically,
syStens for converting olefins to distillate, systemns

f cuck exaneples mgludeefi ns to | ubes, systens for

C ting al¢cohals to olefin dispro ti-onation .
OB Tlon"S, S ok EftSiE P Rimg ¢/oF AR, A Haycs tisht
hi gbfrs. aTRsBdli 1esctiodY e i®né dicl@dbSRoRI {Pua SO0 toCsbout 750°C,
systens for converting oxygenates (e.g., alcohols) to

ol neesshEss ofysbatmosphericc o glarasphgyic, generally ranging up to about 10
atmospheres (gauge) and residence time (time of contact of feed and/or product

with catalyst) from about 10 milliseconds to about 10 seconds;

[0073] B) The catalytic cracking of high molecular weight
hydrocarbons to lower weight hydrocarbons. Typical reaction conditions for
catalytic cracking include temperatures of from about 400°C to about 700°C,
pressures of from about 0.1 atmosphere (bar) to about 30 atmospheres, and weight
hourly space velocities of from about 0.1 hr' to about 100 hr';

[0074] ) The transalkylation of aromatic hydrocarbons in the

presence of polyalkylaromatic hydrocarbons. Typical reaction conditions include



oxygenates (e.g., alcohols) to aromatics, systens for

ol i gonerizing olefins, and systens for converting
wae®ansaeat ed hydrocarbons to al dehydes. More PCT/US2005/039830

specifically, such exanples include: [0072] A) The

catal ytic cracking of a naphtfyja feed to produce |ight

ol efins. Typical reaction conditions include from

about 5000C to about 75Q0C, pressures of
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andmaningrstaihi chduy gamtfarsb d?ﬂepeioymh lcghditionmsriealependent in large
hydr ocar bo le ratio of frgm 1/1toa
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conditions for such include a tenperature of from
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t hef flesl ARt nmbspmenatto abyii 200 atBespherRs, @cmaglﬁﬂ BiEly space
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wlagifye off fipme 0atmupod [si goarrbout | LBUNG > hawd) yans paromatic
q| %F I
al é{al}fagﬁf 3{9181@%%&11{%@5%@%&; %gb&gq 11 zg)é)ﬁtzie}ﬁé and
al [IOQ’VS]enzeneG) | rirhmallqytaﬁs&mfeammaan hag}dkydaﬂidnls,g ea@gebénzene,

e. ol efins, formal dehyd
Vglﬂ’l long chain olefins, e.g., C14 ?eﬁn Typical reaction conditions include a

temperature of from about 50°C to about 200°C, a pressure of from about
atmospheric to about 200 atmospheres, a weight hourly space velocity of from
about 2 hr! to about 2000 hr', and an aromatic hydrocarbon/olefin mole ratio of
from about 1/1 to about 20/1. The resulting products from the reaction are long
chain alkyl aromatics, which when subsequently sulfonated have particular
application as synthetic detergents;

[0079] H) The alkylation of aromatic hydrocarbons with light olefins
to provide short chain alkyl aromatic compounds, e.g., the alkylation of benzene

with propylene to provide cumene. Typical reaction conditions include a



al kyl halides and al cohols having 1 to about 20 carbon
atons. Typical reaction conditions include a

wao ewpesamrure of from about 1000C t o about 5000 T/HS2005/039830
pressure of from about atnospheric to about 200
at nospheres, a wei ght hourlyjépace vel ocity of from
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stoc rocrack charge stocks
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one, hydr ogenat i nent ;  [.0081 e al k I
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a ? '&C, a pressure of from about 100 psig to
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ght paraffins to olefins and/or
aromatics. Typlcal reaction conditions include temperatures from about 425°C to
about 760°C and pressures from about 10 psig to about 2000 psig;
[0085] N) ~The conversion of light olefins to gasoline, distillate and
lube range hydrocarbons. Typical reaction conditions include temperatures of
from about 175°C to about 375°C, and a pressure of from about 100 psig to about
2000 psig;
[0086] 0) Two-stage hydrocracking for upgrading hydrocarbon

streams having initial boiling points above about 200°C to premium distillate and

gasoline boiling range products or as feed to further fuels or chemicals processing



produce al kyl ated aromatic | ube base stocks. Typica

reaction conditions include tenperatures from about
wQaA®eas2607 about 4000C and pressures from about PEDURMINE039830

to 450 psig; [0083] L) The al kylati on of phenols with

ol efins or equival ent alcohols to provide |Iong chain

al kyl phenol s. Typi cal reacti’6n conditions include

tenperatures from about 1000C to about 2500C,

pressures fromahout 1 to 300 psig and total
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reacti on condi tl ons i ncl ude tenperatures froma bout

35ROTabeutdbbbr’ GO0, 209re’s sud en alcplohteblafin malgofepd rajio from
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ab%’ﬁl’lt (gi/él[ PQTE@IA% a [ [

hydr ogen circul ati on from about
3000s8g9j0 abour) 500neSCHiikbportionation  of  aromatics, e.g., the

disproportionation toluene to make benzene and paraxylene. Typical reaction
conditions include a temperature of from about 200°C to about 760°C, a pressure
of from about atmospheric to about 60 atmosphere (bar), and a WHSV of from
about 0.1 hr'! to about 30 hr'';

[0090] S) The conversion of naphtha (e.g., C¢-Cio) and similar
mixtures to highly aromatic mixtures. Thus, normal and slightly branched chained
hydrocarbons, preferably having a boiling range above about 40°C, and less than
about 200°C, can be converted to products having a substantially higher octane
aromatics content by contacting the hydrocarbon feed with a molecular sieve

catalyst at a temperature of from about 400°C to 600°C, preferably from about



[0088] Q The reaction of alcohols with olefins to

provide m xed ethers, e.g., the reaction of nethanol
wWawRaok/oss®obut ene and/ or i sopentene to provi de PCT/US2005/039830

net hyl -t-butyl ether (MIBE) and/or t-anyl nethyl ether

(TAME). Typical conversion cqpditions include

tenperatures from about 200Ct0 about 2000C, pressures

from2 to about 200 atm WHSV (gram ol ef m per hour

ar eolite) fraomabout 0.1 hr 1 to about 2 hr 1 ... .
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co Bﬁtcfdor}g'lt he hydrocarbon feed with a nol ecul ar sieve
catal yst at’ a tenperature of from about 4000C to
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conmpounds e purpose of separating various
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ot HEPTETiZHion TG0 FgaRgIaly e ed Gpt Ry GPPg e Plegin fpafistock
hydr0saeaNRate Phaslivitd PhRidcimr 3RRde AL@IRE hC8 tWhpdiature in the
reaction conditions including tenperatures of from

abenge SFIEGCabant 25616 teadoOBORE cxEHS¥opidtont ploent Aot to about

0. 5, atinospher.e .t o about 50, at nosph s, and._a,liqui
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and branched chain ol efins having fromabout 2 to
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phase, temperatures of from about 10°C to about 250°C may be used,;
[0094] W)  The conversion of C, unsaturated hydrocarbons (ethylene
and/or acetylene) to aliphatic Ce.1; aldehydes and converting said aldehydes to the
corresponding Cg.;2 alcohols, acids, or esters.
[0095] In general, the, catalytic conversion conditions over the molecular
sieve catalyst include a temperature of from about 100°C to about 760°C, a
pressure of from about 0.1 atmosphere (bar) to about 200 atmospheres (bar), a
weight hourly space velocity of from about 0.08 hr! to about 2,000 hr.
[0096] The catalyst transfer methods of this invention are particularly

suited to large, commercial scale reaction systems. For example, the transfer

methods of this invention are particularly suited to reaction systems that require a



fuels, i.e., gasoline or a gasoline blending stock,
and chem cals. The oligonerization process is
w@ewensdelry carried out by contacting the ol ef i PCT/US2005/039830
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sieve catalyst at a tenperatuje in the range of from
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caiaaallwinthbagmﬁnon t ot al armunt of catal yst Iocat ed
t hr oughout the reaction system [0097] The cataly

tr{99 s usedThenhq%fe.eéélatﬂ%ﬂo‘g% O BYstasa 1 awqrytlon is
Io @éiltlgﬁ?lxlah c%%h%edsﬂl a%}gl%@nété o Hl%&?ﬂ?}duﬂr%n{to Non-

catal ytic activi ty ont act
rrdimﬁmg e@cam"ﬁltﬁs @Iiasla:lhy fted nmeldd- pDhydocarbon yilarsuahisnterodenes,

such, nol ecul ar t hat terially.affects the
cdp B8 Sheseiackshs ok e rise Cxampnn GishIais ob st cvele

t hstisCap @by Syl edilsn dbiBatssS 8o CAPE SR s xJ188%! toluenes,
naphthalenes; and alcohols, including monoalcohols or polyols, particularly C;-
C1o monoalcohols (especially methanol, ethanol and propanol) and C;-Cyo polyols.
[0099] The catalyst used in the system can be of any conventional shape or
size, including, but not limited to, those catalyst types made by spray drying,
pelletizing, extrusion, and any of various conventional sphere-making techniques.
The molecular sieve contained in the catalyst can be incorporated into each
catalyst particle or catalyst particles containing the molecular sieve can be

admixed with other catalyst particles that do not contain molecular sieve.



about 1wt % of a nol ecular sieve that is susceptible
to loss of catalytic activity due to contact with
wow0en052801 ecul es, based on total weight of catBCTES20051039830
the system In anther enbodi nent, the catal yst used in
the system conprises at |east,,about 5 w % of a
mol ecul ar sieve that is susceptible to | oss of
catalytic activity due to contact vvlth vvater
i | es, ed on. totat metﬁgi a%gl in the £ thi
i n andt HEF 8o ot eht l’ilcé)H%‘ifaSb Pi‘tfe&iesfyo S
bélﬁ%hti@ﬂ doBa a\WedcEitun@f OptadbNE!the Redctién SYsiéBEtontain two or
[0098] The liquid feed that is f1owed to the reaction
sygt)l@meﬁﬁobp@lisat T raagton mpits e#v bain e¢rtds cnymrfdbhr BYom-limiting

S BBRPREE}ic 3k B AL AE A i ppion

0i ihslude! len&S bk k2B BHE Systerag hiwsbed k288015 ,syételght fl@ifized bed
heavy gas oils, vacuumdistillates or resjidua, i

ght
cyiERGioR; $ystemse £y thydized Bed seachpw mystews, eitptating fludized bed
b%&(ﬁﬁﬁs sys%(éﬁllﬁe n[?d;%r ke J]a'ﬂf?it B ﬁng Sl?ipa%le conventional
al'c I'nc I'ng nono ohol s or ol S,
paehdtionl Ssieyns Ghd r&@om@pesaire alksdribe( 68 p‘excémme U S Patent No.
and_C3

G005 ot SaPateyisRo 6510 (il 85501 il el Tagipeering
VR ii AR, SRIBRPRY, AR E 'm&égég Pﬁghs%cﬂﬁbaﬁyl R Gork,

to, ose catal yst types nade by spray I ng,
pdﬂé\etYmkn]ﬁWemnds aenall élntblmlfyllpﬁnoomqratad; by reference. Other
[ her e- maki.n

convent i ongl ﬁ ; & aechnl The nmol ﬁldqsl ar 11
si BFEPES NP ar FiEdOR FYEHES J8t 'Y ?/é’cse’{: ’| ﬂ%%‘r% gggenerally
| 'deQcfeNin G8 L IYe%zEtoPaFlu'zcﬁJxﬁzoWan@@F’l@hﬂP&rrﬂ% t’)JsFeln%SRages 48 to
cont ai ni ng the mol ecul ar si eve can be adm xéd

ot 3%erF.AatZahy snd JafFt iGhme, RemholdoPwdlishingn€Ceiperatione dgwalY ork,

o OB Bt Eet PR NG akPRsR (BT L b BRIPP i .S e

QOApImahbﬂ Setile Noe ®013621618 YHIEe May antoBo0 (Mtisle HKef @eactor),
reactor units. The reactor units can be in series or

parkich esfereness-are all hergig fullnmspwerated by tdercnie- syst ens

ivm)?&dcan bems%g%f&%’e‘ﬁ” AGRLE el #tﬂ) SsaJ %}ﬁeﬁta{ fllidized bed

e dense Feact] on systens ed react

Sybed¥s or fdsufldidied tee gracess thd thegtséesinchides b reactor system a
fluidized bed reaction systens, circulating fluidized
baggsnsERonaysisys anchg reqolvgréfr syBigREt dPe $5Rotunayst eaharefqﬁ@) yis a

L1 G b%H'JeQJ%F Y ea%'lﬁglﬁ%esré? i §t'1‘8£l:t§>}{szf %ET% ne or more

reactor types e descri or exa at ent
Naised rédétor(EDend bs&onPataetion Kone GitRRAt S%t me,ldllsen'glagiﬁg)v,essel,

and i di zatiQn Engi neerin D. Kunii and O
@g?&hé POMpETHRG PUEOT IRETE Sy pngs, Jniosp ng %HI‘FHE\#?F OTGeRYy tore
Y%&r réﬂ%ﬁ’é‘r(g?&lgd &ﬁgggagﬂg'xfcgseﬂsecoﬁlta[méﬁe\%ﬁhlﬂ & 4h41¥ reactor vessel.

|ncorporat reference.
Fresh feedstock is fed to the one or more nser reactor(s) in which an activated

molecular sieve catalyst composition is introduced.

[0102] In another embodiment, the catalyst transfer processes of this
invention are particularly directed to reaction systems that further include a
regenerator unit.  Optionally, the reaction systems include two or more
regenerator units. The regenerator units are in connection with at least one of the
reactor units, preferably in a manner that allows catalyst to be circulated or flowed

between the reactor and regenerator.



exanpl es of reaction systens include riser reactors,

such as those generally described in R ser Reactor,
wo-kasaiszmat i on and Fl uid-Particle Systens, pageBCEHBS1005/039830

59, F.A. Zenz and D.F. O hno, Reinhold Publishing

Cor poration, New York, 1960, and U S. Patent No.

6, 166, 282 (fast-fluidi zed bed reactor), and U.S.

Pat ent Application Serial No. 09/564,613 filed My 4,

2000 (mul tiple ri eactor), which references are

al{ rein f % rated by reference. [0101] hi

a pederred eRbedhBthat fhRed BAMEIRRhSISEEIMS Bvéhtion contains
fIU|d|zed bed procéss or fast fluidized bed process,

angolepelap siste seatenied | thetels susqeptiblede dopetivaiipn alue to contact with

re recover S The, r,eact or,

G SRREBleaRpa R S b B v T gl AR ey
| n@buees arcf lpfabrabgacdlmﬁlopms@hmt BhdYoP nmefalloﬂaﬁﬁmphosphate
riser reactor(s) and a second reaction zone wthin

| emelecyapsigyasdhifdisive g melegear framesyaak élmtyn%dﬁpwa% gnd [PO4]
0 r y n o)

b B YA el ORI ST s s 080, 1o oo
C oghileo diiaentyi thhlmetallsalmgir@phmhhter mebsakl . siévessiclude [AlO4],
feedsﬁock is fed to_ the one or nopre riser reactor

i Bl @Rd 4O detiahedi! Hits sithats Sheaplininophasghates &XPO)- In
c gégﬁg[ﬁ'tltvb Qﬁlbbﬁlrﬁeﬁ]ﬁé' efoad &‘Jtpl%]ln%n?iﬁﬁtc% biso #e??{?léy be used

ment e catalyst transfer processes o
| nwih bihen naxl@ubmrstave mhaeriays dhiat mtt&adddaotwaéabby exposure to water

t t furth cl gen r uni t
St 4 e Tind L)% SiRSPROTE S REngm0l ordess
r emmar at or VG- silideR, SIBRSNRN, %Q EhHé'ﬁhBﬁlsaJa@ed folecular sieves

connection with at |east one of e reactor units,
pr@fdemlycontalrangradmsaatlvwatthquohsvec dteah y@etscmbﬁdoen detail in

- iR ors 1 dee 5 SRR, U P RoTas67.02 (vearo

camérmtle idTRtg, MVen, USE Gr i0b) L DS, PaichONS. 2440 law(SAP@mtEL&Bpean
contains nol ecular sieve material that is susceptib

t oP e AnplisetianERe01169 Gt (BeAPYD whena Ebis AbIRs B, &, CO Ga,

T r ' i I

orBe LIS, Y A0S 520el 1) 5010 HARERL ) P
ansi6.o4,320e4 7, YRR DT NG, phqs%&te@sBM)eBBuao ISBSMGSathﬁS. Patent
have a mol ecul ar fr anewor ncl ude

Oﬂfﬁ and
149363 Kn@addISQ AiR-4; 0 é@c‘ﬂﬁ%@qﬁﬁﬁ) Egnwi 83y6 (ELAPO,

I
a \Vg% P%% um ﬁopho%@glfeq)l%?héqﬁgrﬁgglg@gge{%w LE)E(AIPO‘D EP-
[ AAD4]58 JPASENARS QS8 ] PmmmemaL4quiAPS@y @hSaBatent No.

orib G n L AHRAe T R o0 109220 et Darl ) Bgtent No.
genggatdy (68aBBSIUS. Patent No. 5,057,295 (BAPSO), U.S. Patent No.
4,738,837 (CrtAPSO), U.S. Patents Nos. 4,759,919, and 4,851,106 (CrAPO), U.S.
Patents Nos. 4,758,419, 4,882,038, 5,434,326 and 5,478,787 (MgAPSO0), U.S.
Patent No. 4,554,143 (FeAPOQO), U.S. Patent No. 4,894,213 (AsAPSO), U.S. Patent
No. 4,913,888 (AsAPO), U.S. Patents Nos. 4,686,092, 4,846,956 and 4,793,833
(MnAPSO), U.S. Patents Nos. 5,345,011 and 6,156,931 (MnAPO), U.S. Patent
No. 4,737,353 (BeAPSO), U.S. Patent No. 4,940,570 (BeAPO), U.S. Patents Nos.
4,801,309, 4,684,617 and 4,880,520 (TiAPSO), U.S. Patents Nos. 4,500,651,
4,551,236 and 4,605,492 (TiAPO), U.S. Patents No. 4,824,554, 4,744,970




wi th other nol ecular sieve materials that can be

deacti vated by exposure to water vapor to a catalytic
W@ewb0526y7 i ndex of 0.7 or less, or 0.8 or | essPCDUSING039830

or |less. [0104] Various silicon, alum num and

phosphorus based nol ecul ar s_izg\{es and netal - cont ai ni ng

derivatives thereof have been described in detail in

nuner ous publications including for exanple, U S

ooRest): pls opfienRoy Yaa5 08 1GAR) Belily 28y o8l Gipso,

Apphdré @Ioig%n%“v’m&\k Ox e Unb O, APSKAVRAY 8. Bhichis NIS, 4,567,029,
B, Cr, , G, Ge, Fe, Li, Mh, Ti or Zn), U S.

Pat, 631,093 . 4,28 584, 144%93@%%%’51’,@4& 4,B53, 6911, 54,867,876, 4,952,384,

oI 4565 91375, 3808 EATPAG, SRRyt of

480hickarPRdin iy HrcErpbbdfle®@BH réfEteARX), OMEe itbiEduldr$icwes include
M, Ti or Zn), U.S. Patent No. 4,310, 440

F :
(/?thwtl\éggl@scgbmi irpRy 53pos8l. Hepdpeokf Molegulapyigyss, Ngn Nostrand

BN 25EON 5 RS 08 55, B by

4,1888eik67 (GeAPO), U.S. Patent No. 5,057,295 (BAPSO),
U S. Patent No. 4,738 837 (CrAPSO.,, U. S. Patents Nos. .
4,198851919, ahee morgsarelayesd eplapdyr sipyes arpSARR suolgsylar sieves,

?I\?éliggglagsﬁ%g&%%iagﬁo otz 2fvend éﬁt%gl%d%?tghs%‘t?stituents are

tent No. 4,554,143 (FeAP
Padlleait nisitals 4f 89dy2 18 df AbAPStdic TaBle PAEEmientdy.an alkaline earth

4,913, 888 (ASAPO),. U.S. Pat ent 4, 686, 092,
4 BHRISoHCGING T4t Periomisabaiy o Hleens, bte gl metals of
S, GhepOiina "iﬁ’cl@dilg 6th83Lak VAL .+ lalhSrurralc8RimNDraseodymium,
4 7377353 (BeAPS(J, U.S Patent No. 4,940,570 (BeAPO .

U.18od patuent sanioiem, 4usepivB) gadaling@y, 1tviuem dlyspresioms 20imium,

Ti APSO), U S, Patents.Nos. 4,500 651, 4 551, 236.and, . ..
21, eé@é‘?h)é@ﬂ’(‘“f‘}’ﬂﬁ@j%}mﬁ@ '1\‘%8?‘8% %“dﬁfc??n‘i?%‘ﬂ{ B of 88 Pariodic
4, Tdfe 87 Bla@NBSPmsitibomeRd 6NGrdids I¥B/ §B, 808, VEHRADB, and
EP- A-O 293 937 (QAPSO, where QisS framework oxide unit

¢fj the Peripic | Tahly of IMempats and snikpies of By Rghee metal species.

[ Q&2
+ 1815 hoaindEind b fs Glbdim i SBpurBihidng3E il cu
S5, P4 1G4) B, Mg ARG, 086 Santi, Hrb4ld @pOandatlixtGfes WhéreY. alTBe metal

herein fully incorporated by reference. OQther |
noitess | ey diceipsgtqdnéntedhe t hseverksef iapEgloclar sieve through a

S d I [ V, r
Al ISRt i) Sy By Oy e O s
f udtaty off tieompiat aitattueyt. r Béregxampée, ifh 0A€ Binbddienemqrehen the metal
preferred nol ecyl ar sieves are SAPO nol ecul ar si eﬁves,
substituent has a valence state of +2, +3, +4, +5, or +6, the net charge of the
- tetrahedral unit is between -2 and +2.
[0106] In one embodiment, the metalloaluminophosphate molecular sieve
is represented, on an anhydrous basis, by the formula:
mR:(MxAlLP,)O,
[0107] wherein R represents at least one templating agent, preferably an
organic templating agent; m is the number of moles of R per mole of (M,Al,P,)O,
and m has a value from 0 to 1, preferably 0 to 0.5, and most preferably from 0 to
0.3; x, y, and z represent the mole fraction of Al, P and M as tetrahedral oxides,

where M is a metal selected from the group consisting of Group IA, ITA, IB, IIIB,



and netal -substituted SAPO nol ecul ar sieves. Suitable
nmetal substituents are alkali netals of Goup | A of

wao b@e@sasipdi ¢ Tabl e of El ements, an al kal i ne eR€T/01S2005/039830
nmetals of Goup I1A of the Periodic Table of Elenents,
a rare earth netals of Goup , Including the
Lant hani des: | ant hanum cerium praseodymni um
neodyni um samarium europium gadolinium terbium

00 X Vi U A oo s e bl @ tements.

TaibrMfly B e16H & mbreansthisiseRcteB S tHRf gréi d&e&fsﬁuﬂg of Si, Co,
VB, VI B, VIIB VITIB, and IB of the Periodic Tab

El G Feafin, ﬁ@;tMg,eMnoNl,a&ly B Ztnh%EleZmﬁlalanwémdesent m is
nbod rre taI S, sel ec from
gr%ﬁ% t8f0 %gﬂ y ae.& HE of dtP%n Olf\/ﬁqu 0 0.01. In

Ni anofer eﬂ'ibodlﬁ{bnﬂriﬂ 1sZgreataﬂd1amo><1t 1 @dut Ner & eatai’f‘tﬂaﬁfett@ labout
atons nmay be inserted into the framework o

mﬂ o i8nn Sheagnze o irrg 9-4ator @8 raaderdis ap therpege @ﬁfcmesZS to 0.5,
'Yﬁ rei%Pa%tl ﬁ{)l%%{ B 095 t8*ba7’ ‘%ﬁ@ﬁﬁ%qgrggi; };lg%ron’ll 0.4 to 0.5,

net al ent
|mrﬂmﬁs&ashod8n®0t5 vvhen the mat al substituent has a
val ence state of +2, +3, +4, +5, or +6, the _net charg

of 0108 ¢ et r dReiieAmbpdimacnt of Has ERiiony tmemﬁoalmweylosphate
&Eﬁfl%%s Bihim dionHi 2 dngﬁhﬁ{mlﬁl Hef Si/Al ratios lead

ar sieve IS represent on a rous DbDasl s,
bycot Toevek odeantieationRrafdy! xdl g RCISOI(Q?@ gbhﬁr &kt oR conditions.

Tl et BispeS Al HpoaciBrbe UG SR dbn ARBBPgE srgiions of
Ofteﬁp%ﬁug%ﬁeﬁﬁarﬁi%%s%ﬁe)aga (B (RRBS: FHHS. DATAy, the

to 1, preferably O to 0.5, and nost preferably fromO
t mﬁaﬂqalumlmph@apham mcdpcrvé@emves héthie inyehtiGroeantain Gf and Al at

odi S LI i RS e B P PRTEEP S ek i gbout 03,
| Brode k¥ n¥ByreddtBiallabBut 01348 04 ralkap b asf than

the Periodic Table of Elenments. Preferably Mi1s one or

mﬁbeuhél w,sa@elm@qt epreforddy tid  gicetep th@lﬁsalwt rfyl.of I another
e‘mbodi Cﬁ{ ﬂ 1{Ef"rat1§eis sh%ic el\r/ll?lyt}H o} to allow for llilcr%dg(& catalytlc

| T A enBour et M s great er-than or equa

angtixity Yofibe ZmaleCulgf addver tPt@fbrﬂj’ly,e Qh@mét@ll&hlﬁﬁllnobﬂosphate
anot her. enpbodi nent, mis_greater than 1 to about 1,

X m@le@rlérats@weq Raain B 26t g\t alpa agtio ;pfu fenstt #hout S, more
By Bt Okl 4308l om0 25
f r[om)sq 01 t oN@n-ﬁmnyng acahrpd)emdf SAR® afd A]P@untblecuis sfevesmseful
O axdif in6lade one or a combination of SAPO-5, SAPO-8, SAPO-11, SAPO-16,
SAPO-17, SAPO-18, SAPO-20, SAPO-31, SAPO-34, SAPO-35, SAPO-36,
SAPO-37, SAPO-40, SAPO-41, SAPO-42, SAPO-44, SAPO-47, SAPO-56,
AIPO-5, AIPO-11, AIPO-18, AIPO-31, AIPO-34, .AIPO-36, AIPO-37, AIPO-46,
and metal containing molecular sieves thereof. Of these, particularly useful
molecular sieves are one or a combination of SAPO-18, SAPO-34, SAPO-35,
SAPO-44, SAPO-56, AIPO-18, AIPO-34 and metal containing derivatives thereof,
such as one or a combination of SAPO-18, SAPO-34, AIPO-34, AIPO-18, and
metal containing derivatives thereof, and especially one or a combination of

SAPO-34, AIPO-18, and metal containing derivatives thereof.



[0108] In one enbodi nent of the invention, the

nmet al | oal um nophospl i ate nol ecul ar sieves contain
wa@rdososs7aNd al um num I n general, |ower Si/A PCHUS®SES5/039830

|l ead to | ower deactivation rates and higher ACls for a

gi ven set of conditions. Howeyer, higher Si/A ratios

can be used under the appropriate conditions of

tenperature, water partl aI pressure and time of

c t with water . .
Bl i Rop bR ey o seve bs 8 intppgtowth material
| ARt BRo CANLir® EhtirRPcrNiallind phasds/ Mithtraton® Mbled@lar sieve
greater than about 0.5, preferably not greater than

alRomPositien. ndsr parfewat AnlsTajowH: mglesnler sioy e Areadrsatbel in U.S.
St}"attént 'I%%Iﬁ {ﬁ‘f 9{191?4%09 Ko, gio%ztO%BS(%é@?nchﬁ%ﬁgoaﬁ Pu ﬁ(gatlon

greater than abou anot

eﬁN@dW(Br%/ 154196 PublAhed atprid 165 1998f betheof twhidhi gle h@eln fully
allow for increased cat al ytic activity of the
noneBpraredshYerrderemsce R g pRppley RAFO-18,"AIPO- 18'nd RUW-18 have

%‘ %ILE 2% a rat Pyg%[)?ﬁa g agltQ lﬁagou(?Hgygé[g?%pr{)k?{gB o S'Thus, the

prmbkemﬂh)ﬂ sicedt uded deteim eyt cothpdite aaledstrmmtinwrgbwﬂapihagse af AEI

gfﬂ?ﬂﬁ/@fﬁg R RIATAYPS: SPLR L EheR e rtopt ok dietsrEcgpe to

ﬁ?ﬂaﬁé‘iﬁoﬂﬂty%@ AR Pmined RN e ISATAX Ine @ﬁp@séllgsed 1n U.S.
SAPO- 17, SAPO 8, SAPG- 20, APO- 31, SAPO 34, SAPO- 35,
SARGB A\ppEeROnFUbliSH RO MO, 2082\[@(1;)55[289 smtazhaxsmo 44,

Sﬁﬁﬁly SA@I%%HYﬁfgge%}afAlﬁ%% '%e 51?9 qlgéqrapeve crys’}a'ls) are

C O iz80 byahe ?J'hﬁfthe‘ﬂnﬁl/ 85/stalBh8 of Ghetd?@BBre of a source of
particularly use nol ecul’ar sieves are one or a

c caeninand, mscuﬁces@pjnqsphorusw@pme o§ Ao sWalsnRE 44templating

g’g‘%%sG h'Aéls%tQﬂé'P%%} con?a? %g ogg ic co%}pogmg O&ﬁplﬁ% cog}bmatlon
SARolircBs oSAMEhB 4nd éllllﬁﬁh&ﬂ op%ll?@nl aBumifie aﬂiﬂtlﬂiosphorus water
cont ai ni ng derivatives ther eof , and espeC| ally one or

a @n¥lenelt MOFF tMptmE. agentsaisPpagedgin asgrlpd pagssure vessel. The

eg%b%%l rre(ﬂgl,ogl?{‘lgéﬁﬂ&} YR al’lhl?er @Est{cos]a}lglas #ﬁy%ﬁafrl%%oﬁhylene, and

gculfar & i's an
nﬁieateﬂaindblaa/énygaHMmT pregsuee didgemperatues, ystibh b]'rysallme material

phases W|th|n one ecul ar sieve c sition.
palﬁt fosrgpdr Which é%rgnlg% CriFREaPYS g%é@narcenta@%% egd/or
%g‘g égat ent Application Publication No.
2002- fl 089 and International Publication No. WO
9gj015296, pu'llnl g'eﬁhmadj tﬁpp]atin@égerﬂ&)%tenipdﬁtd:s intludi icoﬂnpem&ls that
gigrggtag%fev por E%J\/Q 1§ly rg%fé)% [}g@p of O]Ele%xegtgp particularly
;Lﬁff@ﬁ\?fé} lﬁhB%%ms?@%e%PaQ‘d%tlﬂﬁﬁy.a el B RRiskalty Béatain at
us, e
~ least one alkyl or aryl group, such as an alkyl or aryl group having from 1 to 10
carbon atoms, for example from 1 to 8 carbon atoms. Preferred templates are
nitrogen-containing compounds, such as amines, quaternary ammonium
compounds and combinations thereof. Suitable quaternary ammonium
compounds are represented by the general formula R4N', where each R is
hydrogen or a hydrocarbyl or substituted hydrocarbyl group, preferably an alkyl

group or an aryl group having from 1 to 10 carbon atoms.



nol ecul ar sieve used herein may conprise at |east one

i ntergrowm h phase of AElI and CHA franework-types,
we@speosmity where the ratio of CHA franmewor k- t BEEUSI905/039830

AEl framework-type, as determ ned by the DI FFaX net hod

di sclosed in U S. Patent App# cation Publication No.

2002- 0165089, is greater tharm“l:1. [0111] Generally,
nol ecul ar sieves (i.e., nolecular sieve crystals) are
synt hesi zed by the hydrothermal crystallizatjon of one.
olOhRe of ¢ Slesie e beliie e fuier oSt friormed szl in a
PhOSPNOLIS it 1RaySIHESVREd Y hihF QBndaWRtRAniBRE WAl known in the art,
tenplating agent, such as” a 'nitrogen containing
orfgarkamplenpy wentrifigation adrl fltratiow o nBlienrocmed tristallineeparticle

of silicon d. al um,_nu si |.i gon | um num and .
orRa et pesmed P et Tter haliecs Pl el berehglpgh as with
| Swpkaced then Arseabeh B as sl 8cMesbehg fHRGuMERISRo iaScatalyst
optionally lined wth an inert plastic such as
poloppesitiah| Wdtesrativglye the, weinlilici cake thay bgdprmulated into a catalyst

crystallizat] ress per re, .unti.l .
e rpBismtiof Slsb, e Rt iy HSARE DEME Sy Rl Bvine
r oov4r ed bynf bihd kAibbdifaentetter mblegalat Gilevanthaplis susceptible to

decanting.(&@llZ] In general, tenplating agents or
t lppetivtalion dye| tgdniashatinwater maelecdent i ¢pnéaraerit ¢ fgrmulated

G gl I%s]f5 ?‘{ )ggﬂaﬁ%lp%hﬁﬂg%ﬁ-rﬁgkguﬁf skv€ r@%&ﬁﬁst aorPéionally contains

par ul a f ogen, osphorus, arsenit
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al kyl. or aryl group, such as_an al kyl oy aryl ou .
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ni troger- cont al ni ng conpounds, such as am nes,
qubtedr(nar liqadnoremaved) mpibonidengidelycmpomagitbmsmplate from the

t hereof . Suitabl e guat.ernar nmoni um conpounds, ar .

- GBS Tt by s SR a0 Faniiexc RIS RS eipfitgait has
| Shod WEEP B aRd, BndYHEQERIR a QFefSiRSL ddidlly®d The catalyst in this
hydrocar byl group, preferably an alkyl group or an

arfptmds resistanhiel qatplyticolessiby eort@t svithbopisaroaswpeL 1Bpwever, the

Once.the.crystalline nmolecul.ar Sieve product.is .. .

F o R i, et dechaiivalyd SpefRis ey e v Emtign prayides
byappropriateanetabdh toettetidheadtihled kaRWRt ﬁamtsr@iﬁéamt déRfivation.
exa by centrifugation or filtration. The

| e, f
r dO618r ed cribstliqmd needgademne the shreaersnbe awrliuid gonventionally

L IR i Rl phdloufl £ atat Y WOE g BONGHes Skafabie
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Al ternatively, the wet filter cake may be fornul at ed
i rthereal. cWeter i prefwsddidtidon directly, that is without

a1 ﬁf]yi NG, QbR heeriAllave Qﬁfo'hhl"l’}lf ifdfuled % the slurry used to make

the formulated molecular sieve catalyst of this invention. Such materials are

typically effective as thermal sinks assisting in shielding heat from the catalyst
composition, for example, during regeneration. They can further act to densify
the catalyst composition, increase catalyst strength such as crush strength and
attrition resistance, and to control the rate of conversion in a particular process.
Non-limiting examples of matrix materials include one or more of: rare earth

metals, metal oxides including titania, zirconia, magnesia, thoria, beryllia, quartz,



[0114] In one enbodinent, the nolecular sieve that is

susceptible to deactivation due to contact with water
worRdoeosdees i s contained in a fornul ated cat al yReT/US1905/039830

general, formul ated nol ecul ar sieve catal yst

opti onal l'y contains binder a ? matri x material s.

Conventionally, fornul ated cafal yst is nmade by m xi ng

together nDIecuIar sieve crystals (which includes
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quartz,silica or

t f}ﬁéi%ﬂfbly fr@m aﬂ%)ﬁﬂ@ |1 &ym & iiboﬁ;laé)lmgﬁeiiﬂ i8,also desirable that the matrix
silica-zirconia, silica-titania, silica-alumna and

siatenaldiaypiartiae pHEFlCHIzedgnibytigmotlsss tamabeUdnt wm, preferably
milggs tﬁaﬂ"@o‘ﬁ{ 52#;» are natural clays, such as those from

the ' f montnorillonite and kaolin. These

ngou2@]l cl ayBindes lavddsk aptionaly kindwdedas thd dorre maestbioenake the
Di xi e,, McNanee, Georgia and Florida c]ays
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U)Zte matri x material, preferab
formulated catalyst composmon Non-limiting examples of binders include

various types of inorganic oxide sols such as hydrated aluminas, silicas, and/or
other inorganic oxide sols. In one embodiment of the invention, the binder is an
alumina-containing sol, preferably aluminium chlorohydrate. Upon calcining, the
inorganic oxide sol, is converted into an inorganic oxide matrix component, which
is particularly effective in forming a hardened molecular sieve catalyst
composition. For example, an alumina sol will convert to an aluminium oxide

matrix following heat treatment.



any of the clays, are calcined, acid treated, and/or

chem cal treated before being used as a slurry
w@eowposesmnt . Under the optional cal cination treRCTES1005/039830

the matrix material will still be considered virgin

material as long as the mat e_r§'4al has not been

previously used in a catalyst fornulation. [0118] In a

particul ar enbodi nment, the matrix material is a clay
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Binders are also optionally included in the slurry
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al hiAem SihydeaRle, 3NY N BLARY VaPQitE2RbRseIdds, 8N edite, and
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al mixityres thereodi ni ng sol , preferably al um ni um
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[0124] If binder is not used in making the molecular sieve catalyst, the
catalyst is considered a binderless catalyst. If binder is used, the amount of binder
used to prepare the molecular sieve catalyst ranges from about 2% by weight to
about 30% by weight, based on the total weight of the binder, the molecular sieve,
and optionally included matrix material, excluding the liquid (i.e., after drying).
Preferably the amount of binder used to prepare the molecular sieve catalyst
ranges from about 5% by weight to about 20% by weight, more preferably from
about 7% by weight to about 15% by weight, based on the total weight of the
binder, the molecular sieve, and optionally included matrix material, excluding the

liquid (i.e., after drying).



in GM Wlterman, et al., Stud. Surf. Sd. and Catal,

16, pages 105-144, Elsevier, Ansterdam 1993, which is
wegoeiosesrncor porat ed by reference hi anot her PCT/US2005/039830

enbodi nent, one or nore binders are present in

conbi nation with one or nore Qther non-linmting
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bi nder ed.to are t Iecula

* b SR wislTE Sy R corBoauREoHoU Gy DG 1% (0
baa%%gt 00v,! ARht R RIm WBb&N0 9f tof ubbOGe suck heraml ol #6% to
sieve, and optionally included matrix material,

emouUB(hé faveexampld Sopi about 28V tor alwwy i7AY) an@roefhenidsitly from
si ol Eahatoyet BRGY Faah e BhE P Bt Y gttt

ZWQIEM Oﬁhegmmumdanae@ﬂar@&lexcafamtrb@hwtuﬁ% by wei ght
to about 15% by wei based on the total weight of

t H81BTInder, Theempise @ru?rlg\fe wpleviel, is aefiy st hyoisaiovyng the template
apﬁnﬁdtgg f%&h%@f&{lﬁ?em%&?%tﬁgétn%%%ﬂ ggg%gogs t(t‘!) e%pOSe the

cagatiae Rataptibisitdeto erterdimdhinentk Thé enipdhte dah EbeV!etr@héd by any
ratio of the binder to the matrix material is
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anﬂleoﬁfafe'c‘?l?} ﬁ%bé’ cgyﬁtgm tilxel%jtl es]caﬁ beTalaﬁvﬁg&’ u{r&g 6@%’[%3%1yﬁc

is typlca rom about ght to a
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by mgﬁ: ar swves e%aéﬁdlgtgé ?nrtcl) >a/t p];'efgrmed catalyst, then activated, since the
sieves are typically most useful as a formulated product. The formulated product
generally provides the most effective particle size and hardness for commercial
scale equipment.
[0128] In one embodiment of the invention, the molecular sieve material is
activated by removing the template by heat. In a preferred embodiment, the heat
is sufficient to remove water that is formed as a result of the combustion of the
template. Preferably, the molecular sieve material is heated at a temperature

greater than the critical temperature of water. At this temperature, water formed

during the combustion process will not condense or be retained by the molecular



about 7% by wei ght to about 15% by wei ght, based on

the total weight of the binder, the nol ecul ar sieve
w@naesaeri x material. It has been found that arpdn/gkmns/039830

sieve content and lower matri x content increases the

nol ecul ar sieve catal yst conpgsition performance,
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0 enbodi the invention, the nol ecul ar sieve
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|nthe catal yst .is al so, renpved, fera
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dr&{eﬁn(s). Typically, the feedstock contains one or more aliphatic-containing
compounds such that the aliphatic moiety contains from 1 to about 50 carbon
atoms, such as from 1 to 20 carbon atoms, for example from 1 to 10 carbon atoms,
and particularly from 1 to 4 carbon atoms.
[0133] 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, alkylamines
such as methylamine, alkyl ethers such as dimethyl ether, diethyl ether and
methylethyl ether, alkyl halides such as methyl chloride and ethyl chloride, alkyl



gas has a relative water pressure of |ess than 0.0001.

[0129] Heating to renove tenplate and activate the
worioensdear sieve is generally referred to in tPCBUS2005/039830

i nvention as cal cination. Conventional calcination

devi ces can be used. Such devyices include rotary

calciners, fluid bed calci ner , batch ovens, and the

like. Calcination tine is typically dependent on the
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t h®nverted primarily into one or more olefin(s). The olefin(s) produced from the
feedstock typically have from 2 to 30 carbon atoms, preferably 2 to 8 carbon
atoms, more preferably 2 to 6 carbon atoms, still more preferably 2 to 4 carbons
atoms, and most preferably are ethylene and/or propylene.
[0138] The catalyst composition of the invention is particularly useful in
the process that is generally referred to as the gas-to-olefins (GTO) process or,
alternatively, the methanol-to-olefins (MTO) process. In this process, an
oxygenated feedstock, most preferably a methanol-containing feedstock, is

converted in the presence of a molecular sieve catalyst composition into one or

more olefin(s), preferably and predominantly, ethylene and/or propylene.
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oafet i Tt SERAR i Edopleo e vl O, i, prpspt and
rqfrerefa@qiyg&ataﬁthtaﬁssgva@%]ﬁt@eﬁleﬁefi ns (GrO- process or,
alternatively, the nethanol-to-olefins (MO process.

| N0i40ls pr odasadditign & Jlife AYSSHA COMIOBEN,; Shels@s methanol, the
pr I - l - k-1l S I
e R R e
C&h?lty@lgtlocbmgﬁéléélgﬂ sieeocaaigstadonposition| i 41¢ $ypically used to
preferably and predonm nant | t hyl ene .and/ or i
prigfyacethe - qongesiation | Hgthe hfée%gicgi yIpndigiiing iexpgples of diiuents
orgiaa RS b3 PIRNRES, R, PropGEHE, Qalbon dioxide, water,
oxgsgemtiatl g son-réretieaparaffing flespe @ fliyn§lkingsrsochuaem ethase dthane, and

the total weight of hydtocarbo roduce )
propane), essentially non—re%ctlve aroma%c pcompoungs, and mixtures thereof.

gr non-reactive to

The most preferred diluents are water and nitrogen, with water being particularly
preferred.

[0141] The diluent, for example water, may be used either in a liquid or a
vapor form, or a combination thereof. The diluent may be either added directly to
the feedstock entering a reactor or added directly to the reactor, or added with the
molecular sieve catalyst composition.

[0142] The present process can be conducted over a wide range of
temperatures, such as in the range of from about 200°C to about 1000°C, for
example from about 250°C to about 800°C, including from about 250°C to about



is greater than 50 wei ght percent, typically greater

than 60 wei ght percent, such as greater than 70 wei ght
w@eneese77 and preferably greater than 75 wei ghPCT/US2005/039830

percent. In one enbodi ment, the anount of ethylene

and/ or propyl ene produced bansqu on the total weight of

hydr ocar bon product produced Ts greater than 65 wei ght

percent, such as greater than 70 wei ght percent, for

ter t 75 vej t d bl
o B & SsRonn F2gn Pt TRRLEe T wReSATERR thou
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t HAM30 wei ghimiledyclbatpressuicproesss gre he epndustad BBr wevighrange
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wefegdttodRescRisive PASRE ddtert eeréif tetlplovRd Gh khedprocess is in the range
hydr ocar bon &r oduct produced is greater than 20 weig

ht

pedfcierm, absich 1 & agtegbett X Niwasichers dim phpeehkPag tor about 1
; f er abl

R e e R

t @144y genat Ehec omiphn dbtuly Spade adocint (WHSV), idbfined as the total

feedstock may contain one or nore diluent(s), which )
ar\@elgwr%w%wh srelpdingeny dilvents prr hogeRe el ghigi molecular sieve

o e o 3
RS SRR WPl RS L AIERY) el YRS
Nosuch iagiftdnn gbentadrbt b so eboudi 30068 rirs, fonadxanelehfrbinuahout 5 hr' to

ar gon (.trogen, carbon noxi de, rhon di oxj de,. .
neatent 1AL BOD A eGSR AR oa 403 A £Bp R lG e Jm ome
al £ANRBMSHC eIV Ha HBeat&! faneo Bida e QRRRE Yeedstock contains

essentially non-reactive aromati c conpounds, and

i methawd andier disfiethyltethems tin heatge effratn labeuit2d tar do about 300
ter and nitrogen, with water being particularly

preferred. [0141] The diluent, for exanple water, may

beoussyd ei t hgherdetha pkdc@stl # @hdacty@RPE fluRlifBd B4d, &he superficial
conbi nation thereof. The diluent may be either adde

di gee yelogity (5@ Yikof the deadsterk mstusingdjlusnt aulcrartionpredigtsdvithin

di |yt . N . W
Sy Py e RSB SRS KRR IR it pecr
C ager Becondeiet R duety 8y giatet deinr(af gosaef suobrgsedredter then 1 m/sec,

such as in the range of from about 200C to_about )
1090 exaniple SERiSHHIE & G AoBUsnionbyogteatsr thawd/serpend typically

[ ' f ou 7 : '
e S S0BEP0 Srort” uutbr® i St A RRSER Al No.
357 (87 Bhitlad No®&tbars] 2000, twiicH Riheyeid inoorpatmed bBfefiieice.
ab[%%ﬂSS(})C. The process of the invention is conveniently conducted as a fixed

bed process, or more typically as a fluidized bed process (including a turbulent
bed process), such as a continuous fluidized bed process, and particularly a
continuous high velocity fluidized bed process.

[0147] The process can take place in a variety of catalytic reactors such as
hybrid reactors that have a dense bed or fixed bed reaction zones and/or fast
fluidized bed reaction zones coupled together, circulating fluidized bed reactors,
riser reactors, and the like. Suitable conventional reactor types are described in
for example U.S. Patent No. 4,076,796, U.S. Patent No. 6,287,522 (dual riser),
and Fluidization Engineering, D. Kunii and O. Levenspiel, Robert E. Krieger



[0143] Simlarly, the present process can be conducted

over a wide range of pressures including autogenous
wEe@sosaoer Typically the partial pressure of tPEI/US2005/039830

feedst ock exclusive of any diluent therein enployed in

the process is in the range of fromabout 0.1 kPaa to

about 5 MPaa, such as from about 5 kPaa to about 1

MPaa, and conveniently from about 20 kPaa to about 500

S RS F R Wt ol YPBoder bW e ok intpray v
di ihé@pbmtde)y BRiénceer wei ght of nol ecular sieve in the
catal yst cornposition, typically ranges fromabout 1 hr

1 0d48lbout 5OOprefered reagtch typesfarriscieastore generdllyt described in

about 3000 hg, 1,. for e le,fr.o bout 5 hr t

o DRkt Reteri izl g RS SRR st 48 Ry P Zenz
t CarAPDH, GBS, Reinhold Piiblhthce@bg@dtdiRn! Neth®oMH3¥60,5and U.S.
greater than 20 hr 1 and, where feedstock contains

ek e dNo-apd F6P 8¢ (et fiyidizet hefl repaion)n anthdJ. S aRglenioApplication
fr ut t A4

S0 oM B BP9 b 38Rk e
S Wpe¢ih ifigli pincoparatel weieferer(c8GV) of the feedstock

including diluent and reaction products within the

r d244Yr  systlemene fagical jemhodimgntyithe, pgocess jig ggonducted as a
r Y i t 4 H S Cc
LAGHEEA b g ok S50 oo oS RO ) s
n system, hoegeaxmaiiph eysigne atda rdcheery 2ystéimec, conveni ently

o BEE e oroueh arppeeSuits PRHPERCRR PSRt 1didega fuid
NG, edQR4ctO8yéfReR hdvifa HAY BSHRE6n §%nez\99ﬁn oNBio thdré %‘igi&rhrgéd?or(s)

i ncorporatéd by reference. [0146] The process o

i randnt i seporids reaotivte moem tWithic e deast exieadisenghigingdvesead, typically
process, Or _nore t¥pi claleléy s a fluidize { ed process ..

(i PRSI O OL AR &NeOREy @’r gee ST Ry Qg 4© of more mser
CaRhdtowOUsnd HidbilagR@ RR6k1Ne GosMiRAGWRRN! A GlHoRS TedcRr vessel.
conti nuous high velocity fluidized bed process. [0147]

Théegr redsfeck aneferdbly pomdaiaingrong ampes gxygenges, aipfionaly with

oSt FioB iy BNl BT o SR LR P P 108 FafafSL A e o

I aaeletlar ZOWEBatelgbtndoRthokiRigatdiesoked iveglonathereef fsl iutrddied. In
bed reactors, riser reactors, and the like. Suitable
c st askiapnty gEet by beiys ayroduecdytosthei sy reagtor(s), the molecular

exganl : LaNg- 6 < P .
SR Bk S e BT AP Wi
D. préferdblly avuter(yr nethanslpiard/or Bobey forfexample, an inert gas such as

Kri.eger Publ i shi ng Conpany, New York, New York 1977,
WHEERESk e al | herein fully

[0151] In an embodiment, the amount of fresh feedstock fed as a liquid
and/or a vapor to the reactor system is in the range of from 0.1 weight percent to
about 99.9 weight percent, such as from about 1 weight percent to about 99 weight
percent, more typically from about 5 weight percent to about 95 weight percent
based on the total weight of the feedstock including any diluent contained therein.
The liquid and vapor feedstocks may be the same composition, or may contain
varying proportions of the same or different feedstocks with the same or different

diluents.



i ncorporated by reference. [0148] The preferred
reactor types are riser reactors generally described
WO p0oRi0S®wr7 React or, Fl uidi zati on and Fl ui d- Par t P€T/8S2005/039830
Systens, pages 48 to 59, F. A Zenz and D.F. O hno,
Rei nhol d Publ i shing Corporation, New York, 1960, and
U.S. Patent No. 6,166,282 (f&St-fluidized bed
reactor), and U S Patent Application Serial No.
09/ 564,613 filed My 2000 (multiple riser reactor
Wnl. ¢#2lare al Th%ﬁﬁﬁéﬁtﬁckf @ﬂt@rgna W@d?"}%‘traftyé@nb&ﬁ nr@teebéhefélverted

Gidehlg ons, B pel e a@t@?g%ﬁ@%sséaseﬁ. 98558 2 e

f | discaigzgidg veskep nlong seithutliel cmvkledl gatalystacmposidytst émth&apreferred

regener ation st em and e stem O
L bR el S roviaed SSRHTHY dikttdig 1g¥5e1 1o sepdrate the
| NGUERSitadyst Icefngoaﬁgn MRAS R g8 LE Teiat Ren@inidd $he or more

reaction zone within one or fore riser reactor(s) and
a olefta(pawitbiacthe disergagingiaskdln Adthohlelasyclm ae squa@ﬁ ggaVIty

e|l, typically conprising one. or cIo
Rl R doreR6RE Bheoh sPE SPa el SRRy gfhalys
di eRbeRion Frofe HiLlasshR FMindi URthr\Whdthddy fBr §ép|a£&n@g the catalyst
reactor vessel. Fresh feedstock, preferably containing

rt@nmosmneﬁmtlt}eg@a@@e ctifent mthdb;thwaewf@&péem eapspelbows, and
bgeﬂ (s), is fed to the one or nore riser reactor(s)
iich a nol ecul ar sieve catal yst conposition or

caowesBver si o bdee@bbdibnt, the Qikeagshind WeBE includes a stripping
enbodi ment, prior to being introduced to the riser

r e@e@dﬁml@y Ity tlhelqwﬂré’emoalr idhe fisengagi opsel o Fpisistringing zone
or’[h gc} gms? o %51‘?18 oﬁ&@te cl.afl QN&% > ﬁrfegérr%& Gne or 2

pre era er o and/ or
e)«mﬁmlmtloamf i sttt Iga:hama,l chrban; dioxti de) garbon [rAdrmkfdel ﬂ’lydtngen or
enbodi ment , the anmount of fresh feedstock fe

| | BUIDGTt 578/58F D &S FEERGy DERCTRNY Steamptig Teeqyst ads d‘a% Wctr%erbons
r aRge Rt cElEé?fTan@stV\ﬁin%UsnBﬁrtﬁﬁnlfs théh ﬁﬁfb‘(ﬂhc&gtogth\é@e ration

percent, such as"fromabout 1 weight percent to about
9$y\$kmght percent, nore typically fromabout 5 wei ght

PAOTEA of ° ¢ A5 ol BBl CouRaIRg sy Giarainom e Gbgaging
Copb@ Ngll tiitsdebad td hel tegéﬁeelatmd sya@n! TheersbRgkifon 8Ystem

be the same conposition, or may contain varying
pr@pmrtsmm segsheratng véwnethecokd ¢asalpsitcompesision @S(@nmctdd with a

iff he f
erteeP g BV rP et b Scnbile i fel GRUR Effentiona

regeneration conditions of temperature, pressure and residence time.

[0155] Non-limiting examples of suitable regeneration media include one
or more of oxygen, O3, SO3;, N,O, NO, NO,, N;Os, air, air diluted with nitrogen or
carbon dioxide, oxygen and water (U.S. Patent No. 6,245,703), carbon monoxide
and/or hydrogen. Suitable regeneration conditions are those capable of burning
coke from the coked catalyst composition, preferably to a level less than 0.5
weight percent based on the total weight of the coked molecular sieve catalyst
composition entering the regeneration system. For example, the regeneration
temperature may be in the range of from about 200°C to about 1500°C, such as
from about 300°C to about 1000°C, for example from about 450°C to about
750°C, and conveniently from about 550°C to 700°C. The regeneration pressure



partially or fully, in the first reactor zone into a

gaseous effluent that enters the di sengagi ng vessel
w@bk@ens2as7t h t he coked catal yst conposition, hiPE€ES2005/039830

preferred enbodi nent, cyclone(s) are provided within

t he di sengagi ng vessel to sepgrate the coked catal yst

conposition fromthe gaseous éffluent containing one

or nore olefin(s) within the disengagi ng vessel.

Al t hough cycl one re eferred, gravity effect .
WBRY R B legiegen §hatom bet o P U Kpad o gl 09 poia (3448
bats8ch BE ik abyst 26 QBRAZBE IkPha) {ORBJuR %galfs%p (12734 kPaa),

s
effluent. Qther methods for separating the cataly
cdnplodingi fpomf atont 29epgaddGikPae) fd abont 154c pside(108rk kirge), and

f pl at | , he like. .[01 |
esBiEny, SRl R aeRD bl fe ot el o kPesd "
stioil$6]i NY ZONR rebBh¢eAitn¥ of AhcAtOMEY caRfidsitidn iafthé g@generator

di sengagi ng vessel hi the stripping zone the coke
canay ysm thormsgs of flom dboubenn menbdtokeydaldhoyss such as from about

P RSHAe o8 SinecSTRLABLED A R o o

g3%.e$ gehwhichalegss, thp rédeBeatdry il erin the rieoyfefrom about 0.01
adsor bed h%/ldr ocarbons fromthe coked cat al YSt

c IRpl§FIcEGeBhtor #haut P Inels disraent basedier dhe ©taliyelume of the gas. The
re [ y:ist I :

L SHERES B LR YR el DA TR RL B SALE bt iy o o
anfded pis) adtypachlly at idast stege s madle parcsms peaferablyent least about 20

regenerati on system co i ses regenerator where t
coRel§ Pezeat jad %ﬁﬁa%fﬁqgﬂyrﬁ% Bot ALl Rt do about 48 mote
gj%‘?&%f, BhiAbn BRI HiouR cﬁ”fré‘geﬁé’ﬂaﬁoﬁg&%d GPHEFESUnBG tor,

gen, under conventional” regeneration conditions of
t dp&Tat ur e, Ther beminge ofivdke asitke megeneratien sfapl55in exothermic

Non-1imting exanples of  suitable regeneration di a .
| ERUE SO SRIRGTBIORS Sampereie B thetseengeiquepstem is
NZGRiroBéd by hfiowdl teblirgued ih Rhdhrk 'iﬂﬂhﬁﬁn%’ FeedfgbP Booled gas to the
di oxi de, oxygen and water (U.S. Patent No. 6, 245,_783)',

c acpansratemusssele opadtadr eithed rin g hatcBu Perdisueus, eyesearisontpuous

conditions are t.hose c | e .of burni.ng .coke fr the
carai B8r TPl B ahp i PG 8 h kg e
t haferrdedvRbtglist BEMpEHtioDIDRE tIN rddegerbiib@syiBnOMd Phssing it
t he coked nol ecul ar sieve catal yst concgosi tion

e

erthequghg ceibyst egelpkioaforsm wpladdisgeneritcksamysteommqaition. The

SIS SRR RSP kDRt o LR o

abiateinal @0 @terfiddrto akampdepefatiomspddanl AHeCniethaalbdbt operating a
regeneration system are in disclosed U.S. Patent No. 6,290,916 (controlling
moisture), which is herein fully incorporated by reference.
[0158] The regenerated catalyst composition withdrawn from the
regeneration system, preferably from the catalyst cooler, is combined with a fresh
molecular sieve catalyst composition and/or re-circulated molecular sieve catalyst
composition and/or feedstock and/or fresh gas or liquids, and returned to the riser
reactor(s). In one embodiment, the regenerated catalyst composition withdrawn
from the regeneration system is returned to the riser reactor(s) directly, preferably
after passing through a catalyst cooler. A carrier, such as an inert gas‘, feedstock

vapor, steam or the like, may be used, semi-continuously or continuously, to



750C, and conveniently from about 5500C to 700C. The

regeneration pressurenmay be in the range of from about
wa 200085771 103 kPaa) to about 500 psia (3448 kPeelh/pS®0O8689830

as from about 20 psia (138 kPaa) to about 250 psia

(1724 kPaa), including fromapout 25 psia (172kPaa) to

about 150 psia (1034 kPaa), ahd conveniently from

about 30 psia (207 kPaa) to about 60 psia (414 kPaa).

[0156] The residence tinme of the catal yst conposition
i nfacidate é@%ﬁ%&?@ionn%{/th&éegweﬁ%d FaAtyel erpqsyianatoothe Teactor

ong,.fd Me HUMS risSUei@%s)f r om about one
m%&@?g&i%gly%sxﬁ ese. '?’ﬁ(fe glrsmunt 0 S)oxygen in the

r efdB8F at i onBf Icustrgléisg the Bow ofdkse wigbndrateé aetmlyst bemposition or
regeney at or y in the range of from about 0.01

PG Fessrele st SRl e Fo (e, S aegtion fistem to the
t ofedbtol Qystam, Qhe LIPONHRS - 1eVd1 €02 BB on Ofhe OXBUR D1k NsidvRE catalyst
gas used to regenérate the coked catalyst (i.e., fresh

or cdnepitipasontérengt theireadtpryisanaintained. abeue aldmany dechniques for
percen ef erabl y at | east about 20 nole. per t
Entosine iy B} 4 PanBab salPotlio s pireaeR: Mfifhact Louge,
abpiperBknpm!| @e@ﬁﬁ%m@m} CiRag@theO Fiidizali BERUNGrRE, Avidan and
re}%:ner ation gas fed to the regenerator. f0157] The
buknevifonf edsok Blackie, 9% e §E10e3BNi ovhich dp heseianincorporated by
exl%tfg}gﬁggi c reaction, and in an enbodi nent, the
tenpérature within the regeneration systemis

cofieo] | ed bgokarlentls dectiri @uabysi Ncdnfi@shion iafe| measnged by
feeding a cooled gas to the, regenerator vessel,
opWHAdBWIng tther cRtAlvel peanenesitioantiomyoths, cgpversion process and
sem. - { LNHO r : [ [ :
or Sy Rk OO AR el | TTCIIENA, ofRokBRaRE mibcutar sieve
r egtaigstadonthosiioa) whtr cogepastidn, cime fin dhe rdnger @gfromr .01 oneight

system and passing.it throu a_catal yst cooler to
¢ oPaR BotheBaTs &5&%?%@%, %%Faﬁ from %&ﬁ’pﬁé (g peraTat to about
Cai@'mbéfgtht 8RR forl XaAPIELHBAAULTRNG.2 Welgh Jee@ht B} SRR G eight

that is | gcat ed either internal or ex%er nal to the
r epreoet,cnd eonwgnsengim fradn bleout e} Woight Paveend preatwiit A gveaght percent

re%%n rat.i on .s]%/tstetz#rln are in disclosed U S. Patent No.

6, 2567 81 1 EYRL I NG SHOESTEVL) , which is herein

f ufo181] Ncor PPRALERHY effffedf ENGRthdtaQhSBbm Tihe disenga%]ing system
regenerated catal yst conposition withdrawn fromthe

r egfshisrpassed theoyigh @rmecqiresy sysigmn.y Thetenare eanyawell jgewn recovery
cogler. i1.s.conmbined Wth f.resh lecul ar _sieve

c oD "SRRNE RS hdhels L e TRHBE SonGhiie clpfin(s) and
si pueryinat alefinls) COAMROe! ighitoad dffiient.ce RSt DKy aYEeE generally
fresh gas or liquids, and returned to the riser

r eCURIIFSeSNE OF MOsPEr & AYBBINAeR of Yailous separaiion: Biactionation and/or

oy SPRon” PERES, hfifl, | GHLAET o Bk FrdeO B huch

pr eéh¢lbatdeyte manufacture (U.S. Patent No. 5,476,978) and other derivative
processes such as aldehydes, ketones and ester manufacture (U.S. Patent No.
5,675,041), and other associated equipment, for example various condensers, heat
exchangers, refrigeration systems or chill trains, compressors, knock-out drums or
pots, pumps, and the like.
[0162] In an alternative embodiment that can be optionally combined with
the processes described above, the olefin(s) produced are directed to one or more

polymerization processes for producing various polyolefins. Polymerization



after passing through a catal yst cooler. A carrier,
such as an inert gas, feedstock vapor, steamor the

wo pdoe/052sBy be used, sem -continuously or contiPCDUS1095/039830
tofacilitate the introduction of the regenerated
catal yst conposition to the rgactor system preferably
to the one or nore riser reactor(s). [0159] By
controlling the flow of the regenerated catal yst
conposi ti,o r ¢cool ed regenerat ed, catal yst. conposition
f TISRSAHS (PRBEnENEETTY §25 PUEnT Y PRSSB aid girengrprocesses,
the PRIhBHB LN Eleol PaRIERIAR driRBPLE ?h@ﬁha%b &¥& slurry phase
catal yst conposition entering the reactor iIs
mepalyrmenztion Tifeore ar enarerojefindhati lpasisorfeonf wdmiclr @f kfhyigne or
the fl.ow of, a catal yst..conposition.described in
Mrtrﬂg_@?neto@@eg? FTPRHR Blooeseh RiLlrcd O BERARAR prgelyst that
Fl dindheigge Beflone 6F 8e8mbMatigA RS AAMENRWaE 8fdve @8BIysts discussed
Bl acki e, 1997 (336-337), which is herein incorporated
byebozé.e ridewever,| hiequpieast eolupeizstion cetabystsatrgl the tZiegler-Naita,
c sition ar sur |t awi hg_t he catal.yst . .
coEBEER Ao C Bt O OHL Jadffode " Sorkbrization
dedaedlyetd) an@miittares aliddedT. content . Typical |evel s of coke
on the nol ecul ar sieve catal yst conposition, after )
r §&68r at i orln anreferid epbofiangb the Pelywaiicatipn Mesegheomprises a
DS g R IR ORIl R 5000 b Ry OMaon
examiyse dystem abaupolPmerixatioghicagier ¢ piodude adieudr More polymer
wei ght percent, and conveniently from about 0.3 wei ght
B, teheseiB fhe fnmrgﬂ?repf&efﬁm L?o‘aes RFIoRadh BY oPgFing an
of ' 6 I s
o 2%1 ?g:%!n?&ﬂérﬁr Rf%'tl%ﬁ@l, L{Sglg 1 nol Q81838 US AT & dé‘?rg)gsftl%n as

romthe di sengagi ng system and 1 s” pass
t hteseriffeda abexcov e Mhes petfened Todyneermatomappcess| lis knogas phase

, hni th
SR DUR P 50 G P e BE UEHRG iy “aief Pfptepe or
f o8, GARepkTerabll| theNbolyRBEONRRY cANSHETtAE NS  Alshyported

conprise one Oor nobré or a cprrbi nation of vari ous
sapetabodenn , cafalyst tsiyeina i dn thisd¢roboddingnt, |thatsipperiedwect]locene

col litters, or trains eaction stens_such
IR PSSR SREPHEN A eptfha i LOcte pEReta(igoctetyBe Cotnpound
S, #hd6 28 7 Sotivars, QirérefabBie thy adctiveioPrieCeSAGEcsdtehaB®e anion or
al dehydes, ketones and ester manufacture (U.S. Patent _
NerluBOEs, (1 pombingtion hitiereaks ed amest @safeishbntthe fagtivator is
ex§&ggﬁn%arious condensers, heat exchangers,
refrigeration systens or chill trains, conpressors,

knogg4jout drTispdlympRimeduesdps thapelyinetzdtideeprocesses described
above include linear low density polyethylene, elastomers, plastomers, high
density polyethylene, low density polyethylene, polypropylene and polypropylene
copolymers. The propylene based polymers produced by the polymerization
processes include atactic polypropylene, isotactic polypropylene, syndiotactic
polypropylene, and propylene random, block or impact copolymers.
[0165] Having now fully described this invention, it will be appreciated
by those skilled in the art that the invention can be performed within a wide range
of parameters within what is claimed, without departing from the spirit and scope

of the invention.



[0162] Li an alternative enbodi nent that can be
optionally conbined with the processes descri bed
w@bwems26the ol ef n(s) produced are directed to PCEUS005/039830
nore pol ynerization processes for producing various
pol yol efins. Pol ynerizationprcesses include sol ution,
gas phase, slurry phase and a high pressure processes,
or a conbination thereof. Particularly preferred is a
gaihggﬁgi or a slurry phase polynerization of one or
in(s) at |east one of which is ethylene or
propyl ene. These pol yneri zati on processes utilize a
poW¥dhigat i on catal yst that can include any one or a
conbr natton of the nol ecul ar sieve catal ysts di scussed

above. However, the preferred pol yneri zation catal ysts
arle t heAZ?r@@qSé donirensforring; ¢atalps - pajticles ige 4 PErgsnate to olefin
net al | iced pol ynerization
catalyqﬁgﬂ% gﬁ ?ﬁres jereof. [0163] ma preferred
enbodi mgnt , didrtnguottylielnnaliopbesphiite ee&g/stpmmlbsﬁ& @)ntainer

D Oe ! O BOLMTELL Fng, o0 of TS RS ICE) 10 L,
polynerlzatHngﬁﬁgyﬁgh 1.4 produce one or more pol ymer

products, wherein e one or nore ol efin(s) have been
made byc)convietrbdusingan gascdlowl intpathiei cotainkyy dughgahel Gatalyst

usi ng a nol ecul. r sieye catal yst co it

descri bed adG¥e esrtﬁaéls%:/ﬁ‘ at %V‘?l él%@rl@fggﬁ% ?r(?ﬂﬂ @P%é‘é%@o

is a gas phase polymerization process and at |east one

of the olefns(s) is either ethylene or propylene, and
prief er aTiiwprbmS pbtlgmel j whereiarthe stpmdwetahesym@nies gregransferred
supporhg taltoceqe ﬁataﬁ% % ﬁ t ﬁ th
enmbodi MEHE, " REEUPpSrteF2RETRI oL RE PES‘PB? Jlly ggnyeaipe the
Conpri sRflvst PaRRMstin A comiu! froGeme seiragiettdingeetht Heftion
conmpound and an activator, preferably the activator is

a non- co8tedi- nat i ng ani on or al unoxane, or conbi nation
thereof, and nost preferably the activator is

al unoxane. [0164] The pol yners produced by the

pd.y merTizeapioosss pyfatass 2swhestr iheathtain \pertidl‘esl atd @neumatically
linear | ow density polyet | ene, el asto

pl ast orfdn¥eyedinyii e Aot 3t ap%watmf fEera, 0 1| Ew S patglyst.

pol yet hyl ene, polypropylene and pol ypropyl ene

copol ynmers. The propyl ene based pol yners produced by

t e pol Yisrbeat bHelap deebaem the stotedecatal yst piml:icles are transferred
pol ypro erne |sotact|c 0) prc yl.ene, tacti

pol ypr oy dhgscontgiper ip QWF&% hyt ﬁmb%t P F10K ?ffcatalySt
copol yngh&oled ﬁgyﬁﬁﬂh e dRUlalir @@‘ﬁhflﬂtlehﬂecﬁlﬁé HobP&d abdkSbsequently

[ nventl on, It be appreci at ed
transfemng the catalyst particles from the intermediate hopper to the

reaction system.

5. The method of claim 4, wherein a gas flow is introduced into the
intermediate hopper during the catalyst particle transfer at a volume

transfer ratio of from 1.0 to 5.

6. The method of claim 4 or 5, further comprising maintaining the catalyst
particles in the intermediate hopper by sealing the intermediate hopper so

there is no gas ingress or egress when catalyst transfer is not taking place,



by those skilled in the art that the invention can be

performed within a wi de range of paraneters within
wob@b/05%7T| ai med, wi thout departing fromthe spCT/U820851039830

scope of the invention. CLAIMS: W Claim 1. A process

for transferring catal yst pa_r4t6i_cl es into a oxygenate

to olefin reaction system conprising: a) storing

net al | oal um nophosphate catal yst particles in a

container; .b). trapsferring the. stored catalyst .
particli®d Hl?%’ﬁg f‘ﬁgagf}?fﬁtb!ﬁ“%gro qutlﬂ@f g%salélttﬁfaﬁtg%etdéaﬁ’? storage
and ) HdppEOsGItHGeAing@s flow into the container

during the catalyst particles transfer at a vol une
transfer ratio of from0.99 to 10.0. 2. The process of

claim wherein the stored catal yst parti.cl [ .

CrBint PRCROPROMEE Cofi Boneing staime Whdel 65 o Bowypar i
by pneugBbiwrlduriae muayeN s dahtedaltadt aSdunddativeClvesr tohtént of
conduit fromthe storage container to the reaction

syst em less tham@. 1db setss peiol (B/aitheitotahpatplytirangisrred.

catal yst particles are pneumatically conveyed by a gas
flowat a flowrate of from0.1 to 5 scf/lb catal yst.
4.8.The TH@aRSss0bf @ahpion the prbeaig claligs, skhereinl that gdsyfoéw is
particles are transferred fromthe container to the

react i oRtredused mtpyhe Gonfaancs at ¢ Nelumedrapsisr gfioofiomy L0 to 5.0.
particles fromthe container to an internedi ate

hopper, and subsequently transferring the catal yst

pad.ti cl Bse prooesstdfeanyndfethepaicatimghdppmsy whereirh ther gracflavoihas a
system 5. The nethod of claim4, wherein a gas flow

i s i nt r&apat 958 ((156C) pitl8tsmedi at e hopper during the
catal yst particle transfer at a volune transfer ratio

of from1.0 to 5. 6. The nethod of claim4 or 5,

f urg. herTigopkesi sfoclaal A) ehalehigitehgiscidvalhys b dear poiat 68 -20°F
in the intermedi ate hopper by sealing the internediate
hopper E¥Mertess.s no gas i ngress or egress when

catal yst transfer is not taking place,and placing a
stagnant bl anket of dry inert gas in the internediate
stor, ageTROpReEss T 2@l df ShSpRbédiMl tlaims] - whéin BROE&BSn&f is at a

any of the preceding clains, wherein the gas flow that
is pressure of from 0 psig (1 atm) to 100 psig (7.8 atm) during transfer.

12.  The process of any of the preceding claims, wherein the gas flow
comprises at least one gas selected from the group consisting of air, N,

helium, CO, CO,, H,, argon, and O,.

13.  The process of any of the preceding claims, wherein the gas flow
introduced into the container has a relative water partial pressure of not

greater than 0.1.

14.  The process of any of the preceding claims, wherein the reaction system is
selected from the group consisting of catalytic cracking reaction systems,
transalkylation reaction systems, isomerization reaction systems, catalytic
dewaxing systems, alkylation reaction systems, hydrocracking reaction

systems, systems for converting paraffins to olefins, systems for



i ntroduced during transfer is carried out at a
cunul ative water content of less than 0.1 Ib water per

wo oops2emt ) of total catal yst transferred. 8. A¢EUS2005/039830
process of any of the preceding clainms, wherein the
gas flowis introduced into the container at a volune
transfer ratio of from1l.0 to 5.0. 9. The process of
any of the preceding clains, wherein the gas fl ow has

a dew point of OF (-180C) or less, .10, The process of

c1 & m GEOTFPE; ARG BS PO e v IR W o R CORE. aBgRS o
(- 290C) g Rblin&E S Bystdds HREcHUVeRRES dMfidnYo OllistiNgte, systems for
precedi hg cl ains, wherein the container is at a

pr essureonyertingoptefng &t dubes.1sygioms 6 awuepseglechols t gjefins,
during transfer. .12 p S 0 . .

pr ecedi 156’} 8?%1?1%?&03%r§2;§?0r? %ﬁ%%aﬁ%?@%f%roéﬁ.ﬁl&?@gg aa{?matlcs to
| east oRigh@afomeli®s sty PIaldoebigp attmais séystehidGFopEonverting
air, N2, helium CO_ CO»2, H2, argon, and 2. 13. The .
pr ocessOREeRdgs & oldimsppystears fy CNPIHEE RAEeRates {haromatics,
gas flow..ntr : L [ | gt i

nater parii REYGESnb D, Lot ARy REhe B b i gfurated
The pr oegkscapborany aldthydes. precedi ng cl ai ns, wherein

the reaction systemis selected fromthe group

consisting of catalytic cracking reaction systens,

transal fyd atdRls beaRkihON SYALEABihe! AN 3R s a dense bed
reacti on systens, catalytic dewaxi ng systens,

al | evi atehcion sateni, dixed \psd esasiiomyyitans Buwlizad beé agactiamsystem,
systens, systens, for converting paraffins to.0lefins .
Syot emalopb iRt oPhGERaIg: Frient graenE thuted bed pgection
for conugtdhi RYriebatidis ySeasol i ne, systems for
converti'ng olefins to distillate, systens for

converting olefins to | ubes, systens for converting

al cohol s, to ol efins L.SPropoftionation reaction -
2y one Tt ebee PRy RRCRBPRIE SRR, et R aRe Pty paticts
ar omat i gsimpr$essd efstaflosuad®phbiphgtcan ORBIILE Sieve ¥SIb@EE from the
for converting oxygenates to ol efins, systens

;
conver t g1e8P cepsisting e SAEQxp omrAP (S, Sé?@t]elnasmﬂ%, SAPO-17,

ol i gomeg ik ghn ) gﬁ@_fo WErd hPE. 3
unsaturga‘}?gg) ﬂgygér‘%%%ggbﬁg@?)o%%e yc?éé.%@g$h§é p§o306és$§@0
of cl ai 37,18 AP@40,eSAP(4],r SACO-47) SAPBALI SARCIENSSAPO-56,
bed reaction syst eﬁ fixed bed reacti?n syste

£1 ui di 7ePQsd ARG 1o EGdBerhPO31, ATPO34 ATPD-36, AIPO-37,

AIPO-46, metal containing molecular sieves thereof, and mixtures thereof.

17.  The process of claim 16, wherein the activated metalloaluminophosphate

molecular sieve contains Si and Al at a Si/Al ratio of not greater than 0.5.

18.  The process of any of the preceding claims, wherein the catalyst particles

are transferred to a processing chamber of the reactor system.
19.  The method of claim 18, wherein the processing chamber is a reactor.

20.  The method of claim 18, wherein the processing chamber is a regenerator.



fast fluidized bed reaction system circulating
fluidized bed reaction system or riser reactor

W3 IBbemM6e716. The process of any of the precedi POI/US2005/039830
claims, wherein the catal yst particles conprise a
net al | oal um nophosphate nol ecy ar sieve sel ected from
the group consisting of SAPG-5,” SAPO-8, SAPO- I,
SAPO 16, SAPO 17, SAPO- 1 8, SAPO 20, SAPO 31, SAPO 34,
SAPO- 35,  SAPO- 36, SA;% 37, PO 40, O 41, SAPO-42,
saph. 44 Theppepess pf aahpihe precadiBg,ckimsy fapngr compyig@z g,
ALPO- 31, AlPRoafloriABRaBond AR 3%d BAEG 4B theBloRkure content
cont ai ni ng nol ecul ar sieves thereof, and m xtures
t her eof of thg catlyst particdesdurofg teAnafenigiag inflrsedspscirossopy;

acti vated netal l.oal um nophgosphat e, nol ecul.ar _si e .
contains S SABPIRE 1§ P PfisEE FngR itonyforest acld Gensity vatue
than 0. & a ARnitdRE REiINERSSONInt *e Of tHehAtabyse pREHCRY corresponds
clainms, wherein the catal yst particles are transferred

to a priscEsaliédersiynisdie gimeisere eeiensvabipdfor Aeactivated patalyst
nmet hod gLﬁg%%in118, wherei n the processing chanber is

a reactor. . The method of claim 18, wherein the
processi ng chanber is a regenerator.21. The process of
anigof t he preceding clainms, further éﬁgprising: i i
no#t-t or ThgPEceysed staigd . wherehthg spiglygepratielys e anqmifgred using
moi St Ur B @AR&IHechod it PTRINMRImARELLE S5O

transfer ‘using I ntrared spectroscopy; stopping the
particle transfer when a nonitored acid density val ue

or a nonitored noisture content val ue of the catal yst
particles corresponds to an acid density val ue or

noi sture content val ue for deactivated catal yst

particles. 22. The process of claim 21, wherein the

catal yst particles are nonitored using Diffuse

Ref | ect ance Fourier Transforminfrared spectroscopy.



