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[0003] In general, for a given reactor cross sectional area (which in a

cylindrical reactor geometry is proportional to the diameter, and more generally to
a characteristic width), the catalyst concentration in a fluidized bed reactor
decreases with increasing gas superficial velocity. Higher gas superficial
velocities generally require taller reactor heights to allow a given amount of
feedstock to contact a required amount of catalyst. These higher gas superficial
velocities necessitate a higher aspect ratio (the ratio of a reactor height to its
diameter or characteristic width) of the reactor. Further, in many cases it is

desired to make a fluidized reactor with a very large cross-sectional area to enable
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necessitates increased reactor height. This increased
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desired aspect ratio without necessitating an unwieldy height, forcing a width in
which the desired, fully developed flow regime may never be obtained, or without

resulting to multiple, independent reactor systems.



need in the art by providing a shorter hydrocarbon
conversion apparatus while naintaining a high aspect
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of a reaction conducted in the hydrocarbon conversion apparatus. A plurality of
deviating members is also provided, each deviating member being in fluid
communication between the second end of a respective riser reactor and a
respective inlet of the separation zone. The apparatus also includes a catalyst
retention zone provided to contain catalyst, which is then fed to the riser reactors,
and a catalyst return in fluid communication between the separation zone and the

catalyst retention zone.



apparatus including a plurality of riser reactors,
each having a first end into which a catalyst is fed
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the riser reactor. A separation zone is provided to
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conversion apparatus including a plurality of riser reactors, each having a first end

for receiving catalyst and a second end through which the catalyst and a product
can exit. A plurality of deviating members are provided, each deviating member
being associated with a respective riser reactor. A separation zone having at least
one side is provided to separate the catalyst from the product, wherein the
separation zone includes a plurality of inlets, each inlet being associated with a

respective deviating member, and wherein the inlets are oriented on the side of the



separation zone. The apparatus al so includes a
catal yst return coupled to a plurality of arnms, the
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bet ween the separation zone and the first ends of the
plurality of riser reactors. BRI EF DESCRI PTION OF THE
DRAW NGS [ 0012] This inventi oé wll be better
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of sépamtion\vend.i Dite aﬁpafatﬁsadimnt:mgai dedtalvbtirbtutheouplddaolaed
drawi n wherei n: Fi presents a partial cross
seehlrrfé%ap f gimsathsfeatpl mt@@a@méaﬁns b@ﬁ%aﬂv@ﬁowﬁm
of V [
cr BeUBR UG Y A o8 Tl s Y BRI ] Bactors.
hydr ocar bon conversi on appar atus of the pr esent

i nvention: Fiqgs. - 3C pr cross sectional

toBR.IEi‘?QEﬁgRgBTL§§8 . mw&é ydr ocar bon

Cofvmb ' on aﬂﬂ%rlﬁ{iéfﬁ’l%ﬁ Vﬁﬁ%@ﬁ)@ﬁ%nﬁers{daﬁ bg eREdMNce to the

i nvent Fig. 4 presents a cut-away side view of an

e I Iﬁ)cewﬂdéﬂeactrlm@nnﬁ theelnv et tnowlthinrtgkdndogetberemito themttached
ﬁ resent invention;, Fig. 5 presents a cut-away
137aReS MOE S ect i onal side view of a riser reactor

cl osed- couph eﬁ@@bé& ApkYial @08 ERFHPVRY: off }Q/dr&arbon

presents a partial cross sectional view of devi ati ng

e AdEversig mpamtmsgofah@pmsmtumnamgl e of | ess than 90

Crowor a 106, Lafbsents RPERELHSs PR LoufdiARudE R bR Rent of

t 0 iR 1idRsartRNReadTEBh apparktie oPIhe pestent lﬂvmbhon
DETAI LED DESCRI PTI ON THE | NVENTI ON [ 0013] The

present i nkieht3oACprespnideastial crRpa sessiapgldap ¥isheof e
:ggﬁfbg@ %&sﬁh&gfq%%rb?fl E%)lg‘;e?‘l’lb mﬁ}%ﬁ'a‘[{l es %{:}co\r/r\ﬁ&i?g ttcg i 'present

r espeationse devi ati ng nenber. Each deV| ati ng nmenber

devi ates the fl ow of product,  unreacted fee(sl and

catal yst f¥i8nf Pﬁéer%?acwfaw sidssyewiol g8 elhosedevialing ragmber
t oa&rb?dlpé Qb tGom dhBHdih¥ntf tﬁé‘}l)l%Ee?lt Rivehdish; Separ at i on

zone. eferably the inlets are formed on the side of

t he upper Eigcl prerenss a titeavesyzartielicorss seational sBie view of a riser

t | f the t f th
i St aisebrangtulhn Rethobersdoso O
PCT/ US2003¢i824 fedents & Faﬂﬁlaﬁéréss(ﬁeb@dﬂa@dlebvrbﬂar&évih@iﬁig fmember

section of the separation zone, the overall height of
t heroviding a deviation angle of less than 90 degrees; and

Fig. 7 presents a partial cross sectional view of a “J-Bend” catalyst

return system according to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The present invention provides a hydrocarbon conversion

apparatus including a plurality of riser reactors, each of which is in fluid
communication with a respective deviating member. Each deviating member
deviates the flow of product, unreacted feed, and catalyst from the top of a
respective riser reactor to one of a plurality of inlets on the separation zone.
Preferably the inlets are formed on the side of the upper section of the separation

zone. By deviating the flow of material from the top of the riser reactors through



separation zone, and thus the overall height of the
hydr ocar bon conversion apparatus, may be
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the additional advantage of allow ng the size of the
separation vessel to be reduced because the top of
the riser reactors are not required to extend inside
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and feed are fed to conduct the hydrocarbon conversion reaction. If the riser
reactor 114 is a cylindrical form, as shown in Fig. 1, a center axis 158 extends
between the first end 116 and the second end 118. If the riser reactor lacks a
central axis, e.g., is not cylindrical, conical, etc., a centroid line perpendicular to a
cross-sectional plane of the riser reactor extends between the first and second
ends. Preferably, the separation zone 124 is a cylindrical form having a center

axis 166, which is preferably parallel to the center axis 158 of riser reactors 114.



Each riser reactor 114 further includes a second end
118 through which the catalyst, products and
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communication with a deviating member 120. The deviating member 120
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catalyst, products and unreacted feed, if any, that exits riser reactor 114 through
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the flow of the catalyst, products and unreacted feed
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inlet 122 on the side wall(s) of shell 160.
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which defines a deviation angle of less than 90 degrees. In terms of ranges, in one

embodiment, the deviation angle is from about 10 to about 90 degrees, more

preferably from about 30 to about 90 degrees and most preferably from about 45

to about 90 degrees. In other embodiments, the deviation angle is greater than 90,

greater than 100, or greater than 120 degrees.
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no greater than 3.5 m2. Desirably, the cross sectional areas of the riser reactors
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vary by no more than 20% from one riser reactor to another riser reactor. More
desirably, the cross sectional areas of the riser reactors vary by no more than 10%
and, most desirably, the cross sectional areas of the riser reactors vary by no more
than 1%. If one or more riser reactors have both a largest and a smallest cross-
sectional area at different points along the height of riser reactors, desirably the

largest cross-sectional areas of the riser reactors vary by no more than 20% from
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114 has at least one associated neck 152. Each neck 152 terminates in a head 112.
Each head 112 of each neck 152 is positioned adjacent to the first end 116 of each
riser reactor 114. Desirably, each head 112 extends upwardly into each riser
reactor 114. More desirably, each head 112 is positioned at or above the mouth
164 at the first end 116 of each riser reactor 114. Feed distributor 154 may
include an optional flow control device, not shown, positioned on feed distributor

154 to control the amount of feed to each neck 152 or a flow control device may



154 to control the anobunt of feed to each neck 152 or
a flow control device nay WO 2004/ 037950
WEIMOSRO03/ 027452 -11 be positioned on each PETKSH52027452
The fl ow control device can also be enployed to
nmeasure flow as well as control it. Further, a nozzle,
not shown, may be positi oned 5n each head 112 to
further control the distribution of the feed to each
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the riser reactor 114. Catalyst flows through each arm
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i s 130 and tielrisgr nemtcmdﬁ 4t Fecluamn cludesalies spd 68 adjacent the
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the riser reactor 114. Catalyst flows through each arm 136 from the first end 168
to the second end 148. The number of arms 136 preferably will correspond to the
number of riser reactors 114 with each riser reactor having at least one
corresponding arm 136. Flow of catalyst through the catalyst return 130
optionally is controlled through the use of flow control device(s) 144 positioned
on the catalyst return 130 and/or on each arm 136. The flow control devices may

be any type of flow control devices currently in use in the art to control catalyst
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flow control devices may be any type of flow contro
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catalyst return 712 is shown in fluid comunication

wi otierdgr dpve onebr mareflyidizingstgent dighibuonel 3210, which is

1 108} ot ea Fieer Rt abs S-Rb PR Ford e pensrally
designated by numeral 700, in accordance with another embodiment of the present
invention. As shown in Fig. 7, catalyst return 712 is shown in fluid
communication with an optional catalyst retention zone 710, which is similar to
the catalyst retention zone 134 illustrated in Fig. 1. Catalyst return 712 also is in
fluid communication with a plurality of standpipes or arms 708, each of which is
provided to transfer catalyst, preferably in a fluidized manner, from the catalyst

return 712 and/or catalyst retention zone 710 to the first end of a respective riser



fluid conmmunication with a plurality of standpi pes or
arns 708, each of which is provided to transfer
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catalyst return 712 and/or catalyst retention zone
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second line, not shown, provides fluid communication between the catalyst
stripper and the catalyst regenerator. A third line, shown in part as inlet line 156,
provides fluid communication between the catalyst regenerator and the inlet on
shell 160. A flow control device, not shown, optionally is positioned on first line
to control the flow of catalyst between the shell 160 and the catalyst stripper.

Additionally or alternatively, a flow control device, not shown, is positioned on



provi des fluid comunication between the catal yst
regenerator and the inlet on shell 160. A flow

W@ 0d195@evi ce, not shown, optionally is posiPCDOSOBORT452
first line to control the flow of catalyst between
the shell 160 and the catal yst, stripper. Additionally
or alternatively, a flow contiol devi ce, not shown, is
posi ti oned on WD 2004/ 037950 PCT/ US2003/ 027452 -14
t hge S&5R4 ﬁn}: kd"@orﬁl%l BRMHIWHE Lty dt hewh tlf@éa@élyﬁtstrlpper and the
bet ween the catal yst stripper and the catalyst
r e@aﬂyﬂt atgencraibad |Atd|dttmla]1y ooglteaativelyas floel apntral ddvage, not

l.d t hi
e ois SoRDR P e RER} o rRRD e AR ShsRtid Getvtet the
Caéa@ellys?tr Cgeﬁ&%ﬂﬁraﬁ& e ABH 160 ETROAbW cbhe] dERReE W be any types

control devices may be any types of flow contraol
d eofi faye conirol davikss quarentie il wsetin éhezart toceniphgatayst flow through

Fr o S epoP s PS8 R Rl g GRF Blee TRl

an@lal{iéslaﬂa sN@d VAtGes. TR catily’k Wi Fpatdpupmﬂry ie I@épa@eﬂal&lom dns
separate fromor integrally forned with the cataly

r elgteger byt formedrwvith the gagplyst ﬁ%eeaaatqretT be thigdgling %ﬂ@tretuflbcatalyst
an u

ol ATTEATD St L LD 0 B AR, B B
z Ofeﬁlrﬂéﬂf]to tAs s@?ﬁa\t\@n izond-12, ad shdwn intg clat@theshtatyest taturn 130,
130, the catalyst rete ion ne 134, the arns :
di thecptelyst stenfien zoneki4 ghe 186, dizeR{s tactises F??ﬁfqrﬁg or any

t hel 8hatid9PRtdorThe apparatus 110 shown in Fig. 1
unélt?llﬂo%ls n|9n t%1 following manner. [0032] The

apEMBhI us 110Th¢ spplardtiet] Omhovnan Figprfopetioas & tedolhewing
catal yst suitable to carry out the desired
hy rbon conversion reaction. The catal yst should

bejgab2p t ypeThd@ipatsud | W difieBeth AMtapbRpiatetanint bOEhtalyst
of the catalyst i's retained in the catalyst return

13guitahlg to arry avtihg desivedthyrracaron epeversan reppiéons akhe c;aéqust

st P ST by AR e

agpithe ca‘@ﬁllyﬁﬂ”rem‘isn P3@¥ditE chialyshetdnyion acxdr 1en Theroaenl yst n
apparatus 110 through the conduits of the flu

ag pidizgrl dn theggtabyssrearn 130gpd the falysyreienipn 2988 .11?% By Bibans of
Iﬂﬁgﬁzmé’ H%en@ [FhillP fs&!rbﬂgéc?fé) tﬁ@ hychB thord 1%10n paratus 110

rogen eam car I OXI rocar bons an a| r.
Th&lrml'ghl the cafdufts of thezﬂumyzmg epent aﬂallebldsrs Udn Ushial ﬂuydpa'ng
of conversi.on reacti f conduct e in t{;
De83540PgIuR Ut fIEdiol %ﬂﬁ % gﬁsgesuw TOgE: émHg}B
' n@fogude' I’i‘y&r&?arﬁcﬁﬁ%ﬂ ap. gk Q%l@@aﬂﬂﬁﬂﬁﬁlg :Igehf@epeﬁﬁfﬂlpon the

In"other words, it is desirable that the
f | typd iof pmgzeaxg@meadmlsqug cqgidagte@m ihaHCA 4 19.nBesirably the
zglrlg'{?gn?él Rngeae 1veD epgr 01%ée 91%' rosktion %%Pn%tc%%ducte& f?leche
HCA 110. In other words, it is desirable that the fluidizing agent does not play a
part in the hydrocarbon conversion process being conducted in the HCA 110 other
than to fluidize the fluidizable catalyst.
[0033] Once the catalyst has reached an acceptable fluidized state, a feed
is fed into the HCA 110 through feed distributor 154. The feed enters the body of
feed distributor 154, passes through the necks 152 of feed distributor 154 and exits

through the heads 112 of feed distributor 154. The feed is distributed to each of
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this way, the conversion of the feed and selectivity to the desired products will be
substantially identical and can run at optimum operational conditions.
[0036] The conversion product(s), unreacted feed, if any, and the catalyst
exit the riser reactors 114 through their second ends 118 and enter the deviating

member 120. The deviating member preferably is a curved pipe, elbow, or other
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openly joined to the plenum shell 172, and a single, secondary product exit line
138 may be used to carry product away from the hydrocarbon conversion
apparatus.

[0038] The catalyst, after being separated from the products and unreacted

feed, moves from the shell 160 to catalyst return 130 and the catalyst retention
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controlled by one or more flow control device. A transport gas is typically
provided to the third line to facilitate transfer of the catalyst from the catalyst
regenerator to the hydrocarbon conversion apparatus 110. The catalyst is returned
to the shell 160 through the inlet 156.
[0040] Figure 2 illustrates a hydrocarbon conversion apparatus similar to
the one shown in Fig. 1 having a quiescent zone 204 to facilitate catalyst removal.

In this embodiment, the catalyst return 130 includes a wall extension 202, which

extends upwardly into the second end 128 of shell 160, and a funnel portion 208.
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riser reactors 114 toward an inlet 122 on the side wall of the shell 160 defining the
separation zone 124. Each of the deviating members 120 deviates the flow of
catalyst, product and unreacted feed, if any, from the top of the riser reactors 114
toward the separation zone 124, preferably toward the center axis 166 (or centroid
line), as shown in Fig. 1, of the separation zone 124. Optionally, each deviating
member is a tubular member arcuously curved about a single plane, which

preferably passes through the center axis 166 (or centroid line) of the separation
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arrow 302, which preferably is oriented at an oblique angle, e.g., not
perpendicular, to an imaginary tangent line on the cylindrical outer surface of the
shell 160 defining separation zone 124 at the inlet 314. Accordingly, each inlet
314 is offset from its respective riser reactor 310. Each of the arcuous deviating
members 306 deviates the flow of catalyst, product and unreacted feed, if any,
illustrated by arrow 302, from the top of the riser reactors 310 toward a peripheral

region of the separation zone 124 via inlet 314. “Peripheral region” means a
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through the axis of the separatlon zone 124. The flow of material from the top of

re

the riser reactors 312 is illustrated by arrow 304, which preferably is oriented at an
oblique angle, e.g., not perpendicular, to an imaginary tangent line on the
cylindrical outer surface of the shell 160 defining separation zone 124 at inlet 316.
Each of the deviating members 308 deviates the flow of catalyst, product and
unreacted feed, if any, illustrated by arrow 304, from the top of the riser reactors

312 toward a peripheral region of the separation zone 124. Preferably, each



devi ati ng nenber 308, which is adapted to deviate the
flow of catal yst, product and unreacted feed, if any,
WO e@ai081980 t op of riser reactors 312 toward thePCT/US2003/027452

separation zone 124. Optionally, each deviating

menber 308 is a tubular nmenber curved about a single

pl ane, which is preferably parallel to a second pl ane
passing through the axis of the separation zone 124.
ThevidiaW nfimBeRERE @ thel IRPTbRG I @b eefive &k rédcBRB12 to a
reactorS 312 is illustrated by arrow 304, which

prsahdam) bijuaiesl romeehv@pbrmhemhregm ofgbesepatition zengy124. By

pe ul a nar n
co e i Aotk bnfe) AREVBRY o BRRENm IS s Egpeotive
S R Bera PR %L 8f ‘Eh%‘l'e;ﬂitorl akpdlorklie fornfedokitidh thdweparation zone
devi ati ng nenbers 308 devi ates the flow of catal yst,

pridduct and unr eacted feed, if any, illustrated by
304,
0 o AR £l P LS 1R OB

g’r Rtaeddf Mbul@nlgﬁlbm\gasz&ﬁbﬁldlﬁﬁaﬁm tHRGIV AERQ OBl rA&R alsalie
eviating nmenber directs the flow fro respect.i ve
(1 ered s o liaeliplieah 15 Do SEnenE hgifey geector

szpi? &l ﬁhltdrc%%&ﬂn?zfnoh RS EPALRY 'd%aﬁ@ﬁe%& gB¥erally

directing the catalyst, product and unteacted feed to
Si dlﬁsi@ﬂieyl 4901 whitk thalwtep accbntaeﬂngadaﬂeﬁll@ér aatatatlggwgn'@c‘rafeglon

7 G e AR A A B Rk Pip ) Shd R R
h Al Rg, }QQ Yﬂa@éléd‘ rfps@f ﬁactBPﬂ(‘)@ﬁ' efferst détbdl'ﬂ/s@ ContBetREsion 412.

e
one or nore of g% devi ati ng nenbers can al so be
f oBoree catalystrrodlidesw redativiely high gastsagerfigiabvejocigies with thy igmer

ﬂ-ﬁf?ﬁ?g g‘ﬁ pEF lﬁ?lpc{lh:‘% %f?tee{i(g@@tdg%{y gl}o 2%1'5 %H%egg&glwgocny is high

g e&ﬁﬁlgh Ly thatl & haibadtedt c4alst Md:rﬁﬁbrhﬁm rveefdan cmltyaodontagt
pl ate 408, a cat al %St contact, region 412 an

deteginerd] 2neisaeresaiplysaflows up sise igagior ﬂ%ﬁ@&@%}ﬁacomaﬁs the
unfeas édecqlte[lgs% griﬂj%%ﬁ%alys't {:on%l‘)f rgq&f% 17 ang s%vié@edttﬂgreby into

riser reac ers cC st cont act regl

413clivebomembait 404y el lilldlﬁbelat()‘]-rle hdxiptecﬁioyemm‘camﬁt
superfici al velogltles ner_ . sur

10 of
c PG upiearied Stsiopha by Hortee gaels3t s el 412 and
:’ghﬂ&ft e dafaliNe Hod R I B S Rl N REIABLABRYAL the tnl6@f1al ffFhed in

enporarily retained in catalyst contact region
418hellAs0ndihe delaveay yrstmtfer 80 opponally ér formad ooz p@@ 2r tubjlar

catal yst contacts th t al
cargmpet ko aber Pl hapeor Sy <rol siibat Bip fpagprescied
' nf‘é%d dehy, RIY tHERARSY st G(Qﬁact Redibiy 81Yt0BI¥D814. 484 coacting

adapt ed to recei ve cat al yst product and unreacted .
f eetainestéatalyst pariclestin gin catabyst seningigegion il hartherdhppeontacting

I N
advantageously minimized. The angle formed by the center axis of riser reactor
402 and the axis of delivery member 404 is preferably about 90 degrees, although
other angles are possible.

[0047] As shown in Figs. 1 and 2, the deviating member 120 directs the
catalyst, product and unreacted feed, if any from the riser reactor 114 to an inlet
122 in the side wall of the shell 160 defining separation zone 124. That is, the

catalyst, product and unreacted feed are introduced directly into the separation



shell 160. The delivery nenber 404 optionally is
formed of a pipe or tubular nenber, or any other
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unreacted feed, if any, fromthe catal yst contact
region 412 to inlet 414. Bylégntacting retained
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rather than contacting a wall of the deviating
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be external to separation zone 124. If the separation device is external to the
separation zone, then a separation zone may be advantageously reduced in size.
Additionally, more cyclones may be incorporated in the present invention if they
are oriented externally to the separation zone, without having to enlarge the size of
the separation zone.

[0049] While the riser reactors and catalyst returns are shown in the

various Figures as having a circular cross section, the riser reactors and catalyst



hydr ocar bon conversion reaction. Optionally, each
respective riser reactor and deviating nenber
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catalyst is employed. Typical reactions include, for example, olefin
interconversion reactions, oxygenate to olefin conversion reactions, oxygenate to
gasoline conversion reactions, malaeic anhydride formulation, vapor phase
methanol synthesis, phthalic anhydride formulation, Fischer Tropsch reactions,
and acrylonitrile formulation.

[0052] The hydrocarbon conversion apparatus of the present invention is

particularly suited for conducting an oxygenate to olefin conversion reaction. In



hem spherical |ayout. As another exanple, when the
separation zone has a circular or approximtely
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positioned in a line along the dianeter the separation

zone. One skilled in the art_ wll appreciate that a
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monoxide, carbon dioxide, hydrogen, water, paraffins, other hydrocarbons (such
as methane), aromatic compounds, and mixtures thereof. Desired diluents
include, but are not necessarily limited to, water and nitrogen.

[0055] A portion of the feed may be provided to the reactor in liquid form.
When a portion of the feed is provided in a liquid form, the liquid portion of the
feed may be either oxygenate, diluent or a mixture of both. The liquid portion of

the feed may be directly injected into the individual riser reactors, or entrained or
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t Aser reactors. This may be done with either the oxygenate feed, the diluent or
both. Typically, this is done with the diluent portion of the feed. Another option
is to provide a nozzle, which introduces the total liquid fraction of the feed to the
riser reactors in a manner such that the nozzle forms liquid droplets of an
appropriate size distribution, which, when entrained with the gas and solids
introduced to the riser reactors, vaporize gradually along the length of the riser
reactors. FEither of these arrangements or a combination thereof may be used to

better control the temperature differential in the riser reactors. The means of
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SAPOs comprise a three-dimensional microporous crystal framework structure of

[Si02], [AlO2] and [PO2] tetrahedral units. The way Si is incorporated into the
structure is determined by 29Si MAS NMR. See Blackwell and Patton, J. Phys.
Chem., 92, 3965 (1988). The desired SAPO molecular sieves will exhibit one or
more peaks in the 29Si MAS NMR, with a chemical shift (Si)] in the range of -88
to -96 ppm and with a combined peak area in that range of at least 20% of the total



Met hods of maki ng these nol ecul ar sieves are known in
the art and need not be discussed here. Structural
wo ye®31650 snal | pore nol ecul ar sieves that ar ePCUUSH0S/@27452
for use in this invention include AEl, AFT, APC, ATN,
ATT, ATV, AWN BI K, CAS, CH , DAC, DDR, EDI,
ERI, GOO, KFI, LEV, LOv, LTA,2 MON, PAU, PH, RHG
ROG THO, and substituted forns thereof. Structural
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typical of nolecul ar sieves having 8 nenbered rings.
SAPO-56, the metal containing forms thereof, and mixtures thereof. Preferred are
SAPO-18, SAPO-34, SAPO-35, SAPO-44, and SAPO-47, particularly SAPO-18
and SAPO-34, including the metal containing forms thereof, and mixtures thereof.
As used herein, the term mixture is synonymous with combination and is
considered a composition of matter having two or more components in varying
proportions, regardless of their physical state.
[0065] Additional olefin-forming molecular sieve materials may be mixed

with the silicoaluminophosphate catalyst if desired. Several types of molecular

sieves exist, each of which exhibit different properties. Structural types of small



[0063] In general, silicoalum nophosphate nol ecul ar
sieves conprise a nolecular franmework of
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units. This type of framework is effective in
converting various oxygenateé into olefin products.
[0064] Suitable silicoalumn éhosphat e nol ecul ar
sieves for use in an oxygenate to ol efin conversion
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"MeAPSGOs, " which are al so usef
 MBORTE on. PPevideARSSS msrriad pore bR s e e sire
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necessarl ly | | mted to, nickel, cobalt, nmanganese,
Z|W(‘:Xure§|1}eé‘?ﬂ um strontium magnesi um barium and

cajopie8m TheAsuRsbpRdipRitss MY with substituents, also known as
“MeAPOs,” are another group of molecular sieves that may be suitable for use in
an oxygenate to olefin conversion reaction, with desired MeAPOs being small
pore MeAPOs. Processes for making MeAPOs are known in the art. Suitable
substituents include, but are not necessarily limited to, nickel, cobalt, manganese,
zine, titanium, strontium, magnesium, barium, and calcium. The substituents may
be incorporated during synthesis of the MeAPOs. Alternately, the substituents
may be incorporated after synthesis of ALPOs or MeAPOs using many methods.
The methods include, but are not necessarily limited to, ion-exchange, incipient

wetness, dry mixing, wet mixing, mechanical mixing, and combinations thereof.



i ncorporated during synthesis of the MeAPSGCs.

Alternately, the substituents may be incorporated
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I'ca- al’um na-
conditions. The catalyst should have particle sizes of from about 20 u to about

3,000, desirably from about 30p to about 200p, and more desirably from about
50p to about 150p. The catalyst may be subjected to a variety of treatments to
achieve the desired physical and chemical characteristics. Such treatments
include, but are not necessarily limited to, calcination, ball milling, milling,
grinding, spray drying, hydrothermal treatment, acid treatment, base treatment,

and combinations thereof.



al um nazirconi as, and m xtures of these materials.

[0070] The solid catal yst conposition preferably
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[0075] When the gas superficial velocity approaches 1m/s or higher, a
substantial portion of the catalyst in the reactor may be entrained with the gas
exiting the riser reactors. At least a portion of the catalyst exiting the riser
reactors is recirculated to recontact the feed through the catalyst return.
[0076] Desirably, the rate of catalyst, comprising molecular sieve and any
other materials such as binders, fillers, etc., recirculated to recontact the feed is

from about 1 to about 100 times, more desirably from about 10 to about 80 times,



Desirably, the gas superficial velocity is greater
than about 2 m's. Mre desirably, the gas superfici al

wQ 2000081950 i S greater than about 2.5 ni's. Even P@OF/ES2003/027452
desirably, the gas superficial velocity is greater
than about 4 m's. Most desir§ ly, the gas superficial
velocity is greater than about 8 m's. [0074]
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considered part of the present invention.

[0079] A wide range of WHSV's for the oxygenate conversion reaction,
defined as weight of total oxygenate fed to the riser reactors per hour per weight
of molecular sieve in the catalyst in the riser reactors, function with the present
invention. The total oxygenate fed to the riser reactors includes all oxygenate in
both the vapor and liquid phase. Although the catalyst may contain other
materials, which act as inerts, fillers or binders, the WHSYV is calculated using

only the weight of molecular sieve in the catalyst in the riser reactors. The WHSV



greater than 700C, the process may not form an optinmum

anount of light olefin products, and the rate at
wokioglodeke and |ight saturates formon the capel/ys1003/027452

may becone too high. [0078] Light olefins will form

-- although not necessarily in optimum anounts --at a

w de range of pressures i nc -3 ng, but not limted to,

pressures fromabout 0.1 kPa to about 5 MPa. A
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operation of the oxygenate t | efin conversion
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met hane cont t he (o) a f the
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feed recycle, a reduction in unwanted by-products is observed frequently when the

conversion is about 98% or less. Since recycling up to as much as about 50% of
the feed is commercially acceptable, conversion rates from about 50% to about
98% are desired. Conversion rates may be maintained in this range -- 50% to
about 98% -- using a number of methods familiar to persons of ordinary skill in
the art. Examples include, but are not necessarily limited to, adjusting one or
more of the following: reaction temperature; pressure; flow rate (weight hourly

space velocity and/or gas superficial velocity); catalyst recirculation rate; reactor



100801 It is particularly preferred that the reaction
conditions for making olefins froman oxygenate

W@ ooop3e0 a WHSV of at | east about 20 hr-1 andP@r/UsS2003/027452
Tenperature Corrected Normalized Methane Sel ectivity
(TCNMS) of |ess than aboutng 016. As used herein,
TCNMS is defined as the Norrr 19’1 zed Met hane
Selectivity (NVS) when the tenperature is |ess than
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about 0.5% to about 5%.
[0083] Desirably, a portion of the catalyst, comprising molecular sieve and
any other materials such as binders, fillers, etc., is removed from the reactor for
regeneration and recirculation back to the reactor at a rate of from about 0.1 times
to about 10 times, more desirably from about 0.2 to about 5 times, and most
desirably from about 0.3 to about 3 times the total feed rate of oxygenates to the
reactor. These rates pertain to the catalyst containing molecular sieve only, and
do not include non-reactive solids. The rate of total solids, i.e., catalyst and non-

reactive solids, removed from the reactor for regeneration and recirculation back



point, the catalyst is partially deactivated. Wen a

catal yst can no | onger convert an oxygenate to an
wWob@ftios7opr oduct, the catal yst is considered t oPGEUS2008/§27452

deactivated. As an optional step in an oxygenate to

ol efi n conversion reaction, ?4 portion of the catalyst

is wthdrawn fromthe reactor and at |east a portion

of the portion renoved fromthe reactor is partially,
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the regenerated catalyst is cooled to a temperature from about 100C to about
2000C lower than the temperature of the catalyst withdrawn from the reactor. This
cooled catalyst then may be returned to either some portion of the reactor, the
regeneration apparatus, or both. When the regenerated catalyst from the
regeneration apparatus is returned to the reactor, it may be returned to any portion

of the reactor. It may be returned to the catalyst containment area to await contact



the regenerator. The catal yst nmay al so be regenerated
reductively with hydrogen, m xtures of hydrogen and

W@ 2000087950 N0Xi de, or ot her suitable reduci ng geSEES2003/027452
[ 0085] The catal yst nay be regenerated in any nunber
of methods -- batch, contlnuggs sem -conti nuous, or a
conbi nation thereof. Continu catal yst regeneration
is a desired nethod. Desirably, the catalyst is
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hel 1um argon, ane CO, hydroge and

i pogesess ark @reie;fed Ramcglﬂ@}yrmgfegrgg ar%mg‘qa g«;ﬁne Ziegler/Natta and
acid catalytic systems. See, for example, U.S. Patent Nos. 3,258,455; 3,305,538,

3,364,190; 5,892,079; 4,659,685; 4,076,698; 3,645,992; 4,302,565; and 4,243,691,

the catalyst and process descriptions of each being expressly incorporated herein

by reference. In general, these processes involve contacting the olefin product
with a polyolefin-forming catalyst at a pressure and temperature effective to form

the polyolefin product.
[0090] A preferred polyolefin-forming catalyst is a metallocene catalyst.

The preferred temperature range of operation is between 50°C and 240°C and the



Gas hourly space velocity (GHSV, based on vol une of

gas to volune of catalyst and coke) of the stripping
wW@aw4i037966 om about 0.1 h-1 to about 20, 000 h- 1PCT/US2003/027452

Acceptabl e tenperatures of stripping are from about

2500C to about 7500C, and dsglrably from about 3500C

to about 6750C. [0088] The prdtess of neking the

preferred olefin product in this invention can
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tenperature effectlve to form the polyolefin product.
[0090] A preferred polyolefin-formng catalyst is a
net al | ocene catal yst. The preferred tenperature range
of operation is between 50C and 240C and the WO

2004/ 037950 PCT/ US2003/ 027452 -36 reaction is carried
out at |ow, nediumor high pressure, being anywhere
from1l bar to 200 bars. For processes carried out in
solution, an inert diluent optionally is wused, and
the preferred operating pressure range is between 10
and 150 bars, with a preferred tenperature between
120C and 230C. For gas phase processes, it is
preferred that the tenperature generally be from 60C
to 160C, and that the operating pressure be from5
bars to 50 bars. [00911 In addition to polyol efins,
nuner ous ot her ol efin derivatives my



be formed fromthe ol efins produced by the process of
the present invention or olefins recovered therefrom
wab@gm3iosc! ude, but are not limted to, al dehyPEBUS2003/027452
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acetate, ethylene dichloride 9nd vi nyl chloride,
et hyl benzene, ethyl ene oxidé? ‘et hyl ene gl ycol, cunene,
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et hyl ene, propyl ene or butylenes. The processes of
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art, a t herefor.e e not discussed. herge. . )
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t he hydrocarbon conversi on apparatus, the separation

zone i rseparationgzanephalnding e plusality ef étlets; (c) a plurality
O vt ap] VI a P
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hydr ocar bon conversi on_apparatus of claim1l. wherei

the appR6iii RISVIRGfq HEPIE dhea el o fheFeparptignge 1 the firs
retentiQn.zene rRECHLEBs. t 0o contain catal yst which can

be fed to the riser reactors. 3. The apparatus of any

of clains 1 or 2, wherein each of the plurality of

riser eactors .includes. a center axi j
b veer RS oot G R eBOTREE of Hhily EobEALlpIe apparans
wher ei nfutther RImprks:ty of inlets are not oriented al ong
the center axes of the riser reactors. . .

(e) a catalyst retention zone provided to contain catalyst which can be

fed to the riser reactors.

3. The apparatus of any of claims 1 or 2, wherein each of the plurality of riser
reactors includes a center axis extending between the first and second ends
thereof, and wherein the plurality of inlets are not oriented along the center

axes of the riser reactors.

4. The hydrocarbon conversion apparatus of any of the preceding claims,
wherein the apparatus further comprises:
® a plurality of arms, each arm in fluid communication between the

catalyst retention zone and the first end of a respective riser reactor.



4. The hydrocarbon conversion apparatus of any of the
precedi ng clainms, wherein the apparatus further
waeormps®es: (f) a plurality of anus, each arm PeT/UB2008/027452

communi cation between the catalyst retention zone and
the first end of a respective_riser reactor. WO

2004/ 037950 PCT/ US2003/ 0274528 -38 5. The hydr ocar bon
conversi on apparatus of any of the preceding clains,

wher ei Ayl e dRARRBLA LSy bt Qﬁd’arﬁmd@%?ithd%‘):c@ﬁﬁ@@ﬁms,
distributor 1ncluding a plurality of feed heads

posi t i oviecin duj appentustiorthdreoftiprises: ends of the riser

reactors, 6. Jhe.hydrocarbop con ' tUS:
s of e riHEamLEr HRin §RFLRL P RRRRASAR Huithed
conver sjifReRRE HeAtySerds of e menfeatomst two,

preferably at |east three, nore preferably at | east

four riser reactors. 7. The hydrocarbon conversion

appar atys ,of, cl aim j [ j :
bt acdigrtedol B 46s BrilSy BERr pi toaRie Rl
subst anyheaih Yhesigtdadcartsdnr cdandrsionrapparatus ieclddes dt kkesdwo,

8. The hydrocar bon conversi on _appar a%s of any of the
pr ecedimueferably atdeast thrss Bioxe PiEerally 3t Lepstdoyrisehisactors.
conprises: (h) a fluidizing agent distributor in fluid
communi cation with the catalyst retention zone, the
flui di Zitethydgeatbodicehvdrkioh appratungf grinv b debertio the fred a

fluidizi, t 1 h t al .etention. t
F1 Ui ci ASSGRRAT PRamicRt D R Qs Hees ity Ut P Spapessual

zone. 9 Thenhyipgerlamea@ver si on apparatus of claim
8, wherein the apparatus further conprises: (i) a

di sperser positioned in the catalyst retention zone,

the di sperser ein rovided to disper . .
f1%i di iﬁ??ghy %W%Pﬁ%ml{’ﬁtagi’%?%‘%"s PL n%fﬁﬂgenﬁr'égegﬁ%g ¢laims,
f1ui di zghdrbig tEhHayatts fulifler ddngprivgelr ocar bon conversi on
apparatus of claim9, wherein the disperser is a

devi ce @I eca Buidizingragentdigiribuier én Auidomppunigatign yyifhghe 5
screen an f d . I r

cor oo AR ROk e U ng oy TG UNAIRGR RS0
wher ei nfebie floatizihy sgent € the raialy spresintion etk oehitidiat tatalyst

the riser reactors. WO 2004/ 037950 PCT/ US2003/ 027452
contained in the catalyst retention zone.

9. The hydrocarbon conversion apparatus of claim 8, wherein the apparatus

further comprises:

@) a disperser positioned in the catalyst retention zone, the disperser
being provided to disperse the fluidizing agent in the catalyst retention

zone to fluidize the catalyst.

10.  The hydrocarbon conversion apparatus of claim 9, wherein the disperser is
a device selected from the group consisting of a grid, a screen and a

perforated plate.

11.  The hydrocarbon conversion apparatus of any of the preceding claims,

wherein the catalyst return is positioned centrally to the riser reactors.



-39 12. The hydrocarbon conversi on apparatus of any of
the preceding clains, wherein the hydrocarbon

W@ oinms®sON apparatus includes a plurality of PCHUS1093027452
returns. 13. The hydrocarbon conversi on apparatus of
claim12, wherein the apparag?s further conprises:
(j) a flow control device posftioned on at |east one
of the catalyst returns. 14. The hydrocarbon
conversion apparatus of claim 13, wherein a flow
control device is positioned on each of the plurality
ofl2cat dlhy &ydioetrbon SONVEESIOARDAFRFAY ¢S @BY BbC PBeRFEIG CmS;
apparat ys of .a of the cedi i j e
opar actiors SR GieeiRR BhREFPh A a: FRluact ey ol
whi ch cg@tyat eim&an be retained until the catalyst
nmoves fromthe separation zone to the catal yst
return. 16. The hydrocarbon conversion apparatus of
a of th [ ' ' '
7P+ her e IpGlREEEh Sk gof Bonar IO R L7 ARRAN M tbpargus
communifgAkdr@dmprikds: t he hydrocarbon conversion
apparatus. 17. The hydrocarbqn canversi on appar at f
claim 18, wdiey got dﬁﬂﬁ%?%%lﬂ%ne%f%%ti@ﬁ %:Pﬁ?#l%%%ﬁy&
(1) a &ghﬁhyst stripper in fluid comunication with
t he hydrocarbon conversion apparatus and the catal yst
regenerator. 18. The hydrocarbon conversi on appar at us

of any of the precedi ng .cl ai ms rein,the

7 Uk nor edidiacBsn oy etipn ARBRRs LD b At Ts gyl il
posi ti qpedciinp e RaRARALH Nthé PRLalityVOf AMEQBHR0

PCT/ US2003/ 02%452 -40 19. The hydrocarbon conversi on
apparatus of claim 18, wherein the at |east one

e e T R SRR

clo an I ngenent evi ce

and conghéaini thé1sepaitEios @bne Atherd beniisds e qaielaent zone in which
conversi on apparatus of any of the preceding clains,
wher ei neagaish cat be rriaipedsuntil theeataly s nppyes Hopy i§g separation zone

secti ont%lth(?gﬁgl %fre greater than 12 nR, preferably
of no greater {han 7 n2, nore preferably of no
16.  The hydrocarbon conversion apparatus of any of the preceding claims,

wherein the apparatus further comprises:

(k) a catalyst regenerator in fluid communication with the hydrocarbon

conversion apparatus.

17.  The hydrocarbon conversion apparatus of claim 16, wherein the apparatus

further comprises:

) a catalyst stripper in fluid communication with the hydrocarbon

conversion apparatus and the catalyst regenerator.

18.  The hydrocarbon conversion apparatus of any of the preceding claims,
wherein the apparatus further comprises:

(m) atleast one separation device positioned in the separation zone.



greater than 3.5 nR. 21. The hydrocarbon conversion

apparatus of any of the preceding clains, wherein
we@2awh/ 031954 he riser reactors has a hei ght of frpoT/182003/027452

neters to 70 neters. 22. The hydrocarbon conversion

apparatus of any of the precg ing clainms, wherein

each of the riser reactors hadas"a wwdth of from1 neter
to 3 meters. 23. The hydrocarbon conversion apparat us
ofjgany 19 HylfcRIRE REhNEsich apiRatuy\bRdIShN] Eaeierdh thdw least
riser reactors has a cross sectional area and the
cross omectpaatin devise inselestes fomigreunrqopsisting.ala exclonic

' b h 9 . I
Yoo “mosteshPera et 9 T oaineat URAR R pPndBRE R,

sectional area of another of the riser reactors. 24.

The hydrocarbon conversion apparatus of any of.th?,
pr2éc ediThy hydegeashon cppesraiph appargiunefany 9& therpre¢ding claims,

devi at i@gagﬁg‘g@{ S5 HOPRLY 186508 nhAPURY sdXRHR frea of no greater

provi di ation angle east 45 degrees,

pr ef er ahhy/12in?) afetabBPof slegrestesthad 3.m’T hers prifaeblylvdmo
conversion apparatus of any of the preceding clains,
wher ei rereatent8ag . SdRe of the devi ating menbers
conprises a 90 degree el bow. WO 2004/037950

PCT/ US2003/ 027452 -41 26. The hydrocarbon conversi on
appar at Tis lnfdrenaybonfcohhersipn @ppatatng otAngiofthe pratrsieg ¢laintse

apparatus further_conprises: (n Sec lLyralit
riser rwhgeigeach ahibp riger rF'ﬁ‘i—f*o@&’@%)ﬁ geﬁﬁh‘%&?@ﬁw&f’etarﬁ ?(%Zé
reactorgefdaving first and second ends and a second

center axis, wherein the separation zone includes a
plurality of second inlets, each second inlet being

AT ocal B Rt Brepib epa SRR A e Feding duirt,

appar at WherdGRael bNhe risér @atoRthat A evighed Eminn Y nodtaitod meters.
conprising the steps of (i) contacting a fluidizable
catalyst with a fluidizing agent to fluidize the

flagdiz st (.4 ' : :
e G e
cont act wherelnhech eethewistirehdtersdas aleyost s¢ationsleargd andahé txpss

O LS Rt Shender, Condl L ans, P18 SE i,

preferably no more than 10%, most preferably nor more than 1%, from the

cross sectional area of another of the riser reactors.

24.  The hydrocarbon conversion apparatus of any of the preceding claims,
wherein at least one of the deviating members comprises a tubular member
providing a deviation angle of at least 45 degrees, preferably at least 90

degrees.

25.  The hydrocarbon conversion apparatus of any of the preceding claims,
wherein at least one of the deviating members comprises a 90 degree

elbow.



(iv) directing the product and the catal yst through

the plurality of deviating nmenbers (c); (v)
w@ewanatsng the catal yst fromthe product in SPEEDS1008027452

zone (b), the separation zone being in fluid

conmuni cation with the pluraljty of deviating nenbers

(c); (vi) returning the catalyst from separati on zone

(b) to the plurality of riser reactors (a); and (vii)

repgat | P BfROGarkdn cdnkéRitahppbiratus o2dhy Jifike prededing clafms,

claim27, wherein the feed is fed to each of the

pl ur al i wherein the ppparatne futher eorapiésest hat t he fl ow of

feed to _each_reacto ri % .

pr ot or oty naSars Bty bB s AR ok SR Recknbpluratity of

than 1 fgerdacut BiNEng A<t and §20hd Bglsrand @rsec@sadenter bxis,
another riser reactor. 29. The process of claim 27,
wher ei nwhevgin the genagatioagropg incliides a pluraly of second gletsseach

riser r t f : &e ;
react or ?e? é}r“?gngetgoéﬁl:%o&ir%gﬁeg a@ﬁadnﬁ%e‘%lv{)%g Iér a rﬁy ncI)S'
nore than 10% nore preferably no nore than WO
2004/ 037950 PCT/ US2003/027452 -42 1 % .

b .
pe? Gent AfydrecaEon CORPAHEAPocsss tking plage i %/rb gﬁaﬁsi’??éusr jeggrding

reactor i: : = .0ocess of

any of k Eglljms %ﬁt%%édé%e&v\zal efg(?lﬁﬁ?sﬁgg%hleﬁi isgifng agent
is sel @t edcontantinghellujdiasije canlystwithg floddizing ageps o fluidize
steam carbon di.oxide, hydrocarbons and air. 31. The
processa@fﬁ)‘%ﬁ%g%?c@g]é(?ﬁm 27 to 30, wherein step (V)
further (6ONPEiARS thelbAtQIGht A8 altB&I t‘é&h@bbﬁ%i‘c{q bOf¥dr Reactors (a);
separation zone to a cafalyst return, whichis in

fluid cGmrunicentadting the faed mtith the patrkysi st piyealisnef mser reactors

| | i f w. 32.c1Th i .
Phor ot n(@ et MBigRs HtS M OFERR B 1S Abre

cat al ys{ivy hr aieding thé prodhiéttand afie anatpstamdugloth@mphimaligtof
on each respective riser reactors. 33. The process of
any of Epepine Pymbersge); wherein the catalyst is

cont act g@l evwé%ﬁd&gttﬂé yétgp%tgﬁ?g? S%/}%ﬁ%dﬁc@ id ééﬂ&%ﬁ%ﬁ zbRE(b), the

fluidiz In a return,

cat al yskepagitipntdone beiagén finidaoommdiicwiph ovithothe pheality of
catal yst. return nd the catalyst retention zone. 34.
The pr odeyating mgmPeisiCh| aj ms 27 to 33, wherein the

process ({iyr t h&hrning the catalyst from separation zone (b) to the plurality of
riser reactors (a); and

(vii) repeating steps (i) through (vi).

28.  The process of claim 27, wherein the feed is fed to each of the plurality of
riser reactors such that the flow of feed to each reactor varies by no more
than 25%, preferably no more than 10%, more preferably no more than

1%, by volume rate, from one riser reactor to another riser reactor.

29.  The process of claim 27, wherein the feed is fed to each of the plurality of
riser reactors such that the flow of feed to each reactor varies by no more

than 25%, preferably no more than 10%, more preferably no more than



conprises the steps of: (viii) regenerating at |east a
portion of the catalyst in a catal yst regenerator
wa@paoe3®epar ati ng the catal yst fromthe producP&T/U82003/027452
produce a regenerated catal yst; and (ix) returning
the regenerated catal yst to %% | east one of the
separation zone, a catalyst return, and a catal yst
retention zone. 35. The process of claim 34, wherein
the proogssyy hidstREentRIBAISRMPoREntSh @ik REd, frdX bne riser
stripping the at |east a portion of the catal yst prior
t o r egen@tattp agothethiseareacwast a portion of the
catal yst. WD 2004/ 037950 PCT/ US2003/ 027452 -43 36.
The process of any of clainms 27 to 35, wherein the
hygy. oc arleqiocds® bY aifyséfaifis 29 @6 89 wheaeihahe fliidiviseagent &d
fromthe group consisting of an_ olefin ..
i nt er coulestedifenm therowpeonsisHng R BEREeR Siegmy Fappp dioxide,

conversion r [ . an oxygenate to gasoline
conver Sly% Ocragog)g’%ﬁlgg?lr'rral aei ¢ anhydride formulation,

vapor phase nethanol synthesis, phthalic anhydride
formul ati on, a Fischer Tropsch_reaction,

and .
actly| ontheritpeess 6F A @ltSlams 2370 39nubgspiptapdv furthsy cQgpprises
claims 24 L0 38 catdiil o b ﬂ&)‘aﬁfoﬂ%ﬁ@%‘a cARPNEERND Rvhich is
process 1s an oxyg€nate to oletin conversion’reaction.

38. Theintuid¢ esamahicafiai witB The seheetomzeteandatdinplity ¢fswms.
sili coal um nophosphate catalyst. 39. The process of
any of clainms 37 or 38, wherein the feed is selected

from thg 1%59&@ oPE1afTE BN aRRd rein@tdpaRPhirther BRP@RE Hirecting the
i sopropanol ; C4 - (o alcohols;  net hyl ethyl ether;
di met hydatady$iéhrough ephyalite ofisms ahid-th go pirlels3a eagh Frspective riser
met hyl formate; formal dehyde; di-nethyl carbonate;

met hyl EfH1S carbonate; acetone; and ni xtures

t her eof .

33.  The process of any of claims 27 to 32, wherein the catalyst is contacted
with the fluidizing agent to fluidize the fluidizable catalyst in a catalyst
return, in a catalyst retention zone or a combination of the catalyst return

and the catalyst retention zone.

34.  The process of any of claims 27 to 33, wherein the process further
comprises the steps of:
(viii) regenerating at least a portion of the catalyst in a catalyst
regenerator after separating the catalyst from the products to produce a
regenerated catalyst; and
(ix)  returning the regenerated catalyst to at least one of the separation

Zone, a catalyst return, and a catalyst retention zone.

35.  The process of claim 34, wherein the process further comprises the step of:
(%) stripping the at least a portion of the catalyst prior to regenerating
the at least a portion of the catalyst.
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36.

37.

38.

39.

-43-

The process of any of claims 27 to 35, wherein the hydrocarbon
conversion process is a reaction selected from the group consisting of an
olefin interconversion reaction, an oxygenate to olefin conversion reaction,
an oxygenate to gasoline conversion reaction, malaeic anhydride
formulation, vapor phase methanol synthesis, phthalic anhydride

formulation, a Fischer Tropsch reaction, and acrylonitrile formulation.

The process of any of claims 27 to 36, wherein the hydrocarbon

conversion process is an oxygenate to olefin conversion reaction.

The process of claim 37, wherein the catalyst is a silicoaluminophosphate

catalyst.

The process of any of claims 37 or 38, wherein the feed is selected from
the group of methanol; ethanol; n-propanol; isopropanol; C4 - Cyo alcohols;
methyl ethyl ether; dimethyl ether; diethyl ether; di-isopropyl ether;
methyl formate; formaldehyde; di-methyl carbonate; methyl ethyl

carbonate; acetone; and mixtures thereof.



