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catalyst containing from about 10 to 50 wt.% of a crystalline zeolite having an

average pore diameter less than about 0.7 nanometers at reaction conditions which
include temperatures from about 500°C to about 650°C and a hydrocarbon partial

pressure from about 10 to 40 psia.

BACKGROUND OF THE INVENTION

The need for low emissions fuels has created an increased demand
for light olefins for use in alkylation, oligomerization, MTBE and ETBE synthesis
processes. In addition, a low cost supply of light olefins, particularly propylene,
continues to be in demand to serve as feedstock for polyolefin, particularly

polypropylene, production.

Fixed bed processes for light paraffin dehydrogenation have
recently attracted renewed interest for increasing light olefin production.
However, these types of processes typically require relatively large capital
investments as well as high operating costs. It is, therefore, advantageous to
increase light olefin yield using processes which require relatively small capital
investment. It would be particularly advantageous to increase light olefin yield in

catalytic cracking processes.



catal ytic cracking processes. WO 01/34727 PCT/US00/ 29692 -2 U.S. Patent

No. 4,830,728 discloses a fluid catal ytic cracking (FCO ' t2 S
oper at edM®014337ni ze |ight ol efin production. The FCC uni}gélﬂgéooéza@
separate risers into which a different feed streamis introduced. The
operation of the risers is designed so that a suitable catalyst will act
to convert a heavy gas oil in one riser and another suitable catalyst will
act to crack a lighter olefin/naphtha feed in the other riser. Conditions
within the heavy gas oil riser can be nodified to maximze either gasoline
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y a conbi nation of cracking and netathesis wherein the
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gaseous ydrocar bons being forned. Also, U S Patent No. 3,928,172 to
Mbbi |t eaghesniaingopredestiof of theodestrediprgdigtds by asinghaseeused sadditcks
wherein light olefins are produced by reacting said feedstock in the
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preparation of propylene from C, or higher feeds by a combination of cracking
and metathesis wherein the higher hydrocarbon is cracked to form ethylene and
propylene and at least a portion of the ethylene is metathesized to propylene. See

also, U.S. Pat. Nos. 5,026,935; 5,171,921 and 5,043,522.

U. S. Patent No. 5,069,776 teaches a process for the conversion of a
hydrocarbonaceous feedstock by contacting the feedstock with a moving bed of a
zeolitic catalyst comprising a zeolite with a pore diameter 0f0.3t0 0.7 nm, at a
temperature above about 500°C and at a residence time less than about 10
seconds. Light olefins are produced with relatively little saturated gaseous
hydrocarbons being formed. Also, U.S. Patent No. 3,928,172 to Mobil teaches a
process for converting hydrocarbonaceous feedstocks wherein light olefins are

produced by reacting said feedstock in the presence of a ZSM-5 catalyst.

One problem inherent in conventional light olefin production using
FCC units is that the process depends on a specific catalyst balance to maximize
production of light olefins while also achieving high conversion of the 650°F plus
feed components. In addition, even if a specific catalyst balance can be

maintained to maximize overall light olefin production, light olefin selectivity is



FCC units is that the process depends on a specific catalyst balance to
maxi m ze roduction of light olefins while also achieving hgg version
of the 6384?4147 feed conponents. In addition, even if a SB Wﬁgg%atalyst
bal ance can be naintained to nmaxi mze overall |ight ol efin production,
light olefin selectivity is WD 01/34727 PCTI USOQ 29692 -3 generally | ow
due to undesirable side reactions, such as extensive cracking,

i sonerization, aromatization and hydrogen transfer reactions. Light
saturated gases produced from undesirable side reactions result in
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cat al yst [re&%ébe activated prior to use in a light oI efin conversion
reacti on® reby increasing process and equipnment requirenents.
Alternatively, it may be activated during the Iight olefin conversion
reaction by addi ng Aigian grebldhe afeeihted hiith cavientionalt olefinpradugtiondauces
initial light olefin yield conpared to steady state yield because the
initial teatratying aliaghe melpeulassveighiehydrge Oﬂisﬁﬁmﬁ%PSl&@t%e\?g‘f‘? on. In-situ

steam activation also |leads to a din nished stead st at because
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for actiy %ﬂment conversioract J]%F eI(/R)"rgoveq some conventional light olefin
processes using catalyst steam activation exhibit little if any light olefin selectivity
increase in connection with the activity increase. The catalyst may be activated
prior to use in a light olefin conversion reaction, thereby increasing process and
equipment requirements. Alternatively, it may be activated during the light olefin
conversion reaction by adding steam to the feed. This method detrimentally
reduces initial light olefin yield compared to steady state yield because the initial
catalyst charge requires a period of time for activation. In-situ steam activation
also leads to a diminished steady-state yield because fresh catalyst make-up added
during the process requires a period of time for activation. There is, therefore, a
need for a catalyst that does not require steam activation to selectively produce

light olefins from a catalytically or thermally cracked naphtha containing paraffins

and olefins.



need for a catalyst that does not require steamactivation to selectively
produce light olefins froma catalytically or thermally ¢ pht ha
contai niWGWA#RFfins and ol efins. WD 01/ 34727 PCTI USOQ f@%ﬁgﬁ?SUMVARY
OF THE I NVENTI ON The invention relates to a catal ytic conversion process
conprising: contacting a naphtha containing olefins with a catalytically
ef fective anount of a catalyst, wherei.n the catal yst contains 10 to 80
wt. % of a nol ecul ar sieve having an average pore dianeter |ess than about
0.7 nm under catalytic conversion conditions in order to forma product,
wherein : I ion Index is greater than 0.75 The

i nventi ommum%g.i C conversion process, conprising:
contacting a naphtha containing olefins with a catalytically effective
amount of a ol ecyiiarin iR ©hitad ¥4 ctaBRIc Gafvtsibh precey eosipaisingondi ti ons
in order to forma product containing propylene, wherein (a) the nol ecul ar
sieve catalyst contains 10 to 80 w. % of a cr}/s'gal line zeolite, bhased on
the wei gbéntattihde maphtlaysintainmg olgfins vathes agfelysinadlydiftassivermad of ghan
about 0.7 nm ( % t he nol ecul ar sieve cat ﬁggonta ts.steam
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Index is greater than 0.75

The invention also relates to a catalytic conversion process,
comprising:
contacting a naphtha containing olefins with a catalytically effective amount of a

molecular sieve catalyst under catalytic conversion conditions in order to form a

product containing propylene, wherein

(a)  the molecular sieve catalyst contains 10 to 80 wt.% of a crystalline
zeolite, based on the weight of the catalyst, having an average pore diameter less

than about 0.7 nm;
(b)  the molecular sieve catalyst contacts steam

(i) at a steam pressure in a steam pressure range of from 0

atmospheres to about 5 atmospheres prior to catalytic conversion,

(ii) with a steam amount in a steam amount range of from 0 mol. %

to 50 mol. %, based on the amount of the naphtha, during catalytic

conversion, and

(iii) during a combination of (i) and (ii); and



conversion, and (iii) during a conmbination of (i) and (ii); an

PCT/ USOQ/ 29692 -5 (c) the weight ratio of the(pZopylege 1 one MP gﬁéf4zg7
t he naphWa01¥fHnges by | ess than about 40% over the stea%gy&gggﬁ? range
the steam anmount range, and conbi nati ons of the steam pressure range and’
steam anmount range. In yet another enbodiment, the invention relates to a
catalytic conversion process, conpriskng: contacting a naphtha containing
olefins with a catalytically effective anount of a nol ecul ar sieve

catal yst under catal ytic conversion conditions in order to forma product

cont ai ni ng propyl ene, wherein t mol e . S i
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contacts stedm (1) at a steam pressure ranging fromg at nospheres to about
5 at nosphggE&ndrddhbingtions of thiei steato pressarennge ianyl stanmagosahTagsunt

ranging fromoO mol. %to 50 nol. % based on the anmount of the naphtha
during the catalytic conversion, and (iij). duri.ng conbi nati.on of (i) and
(ii), then the cat alnyyatagother sMpadsmget the 1yepyp F%P?ﬁsggat BHSpyl ene i s
substantially .insensitive to.the steam anount, the steam pressure, and

conbi nat | HYCEHRR BECESH PO r ed enbodi ment the invention is a process
for selectively producing light olefins in a process unit conprised of a

ngﬁ{ 'hgnstzfgg m@géégﬂrﬁ"ﬁé?@gh% %B{t%tﬁgﬁﬂg Ao withsd catggevsiipeifoctivone. The
amount of a molecular sieve catalyst under catalytic conversion conditions in
order to form a product containing propylene, wherein the molecular sieve
catalyst contains 10 to 80 wt.% of a crystalline zeolite having an average pore
diameter less than about 0.7 nm, with the proviso that if the molecular sieve

catalyst contacts steam

(i) ata steam pressure ranging from 0 atmospheres to about 5

atmospheres prior to catalytic conversion,

(ii) at a steam amount ranging from 0 mol. % to 50 mol. %, based

on the amount of the naphtha, during the catalytic conversion, and
(iii) during a combination of (i) and (ii), then

the catalyst's catalytic activity for forming the propylene is substantially

insensitive to the steam amount, the steam pressure, and combinations thereof.

In a preferred embodiment the invention is a process for selectively
producing light olefins in a process unit comprised of a reaction zone, a stripping
zone, and a catalyst regeneration zone. The naphtha stream is contacted in the
reaction zone, which contains a bed of catalyst, preferably in the fluidized state.
The catalyst is comprised of a zeolite having an average pore diameter of less than

about 0.7 nm. The reaction zone is operated conventionally at a temperature from



reacti on zone, which contains a bed of catalyst, preferably in the

fluidized state. The catalyst is conprised of a zeolite aver age
pore di aMUR4E | ess than about 0.7 nm The reaction zoﬁ@l/&}g&gg@fat ed

conventionally at a tenperature from WD 01/ 34727 PCT/ USOQ 29692 -6 about
525C t o about 650C, a hydrocarbon partial pressure of 10 to 40 psia, a

hydr ocarbon residence tine of 1 to 10 geconds, and a catalyst to feed

wei ght ratio of about 2 to 10. In another preferred enbodi nent of the
present i nventi on the nolecular sieve catalyst is a zeolite catalyst, nore
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. % of t I NS are converte light olefins. In yet another
pr ef errecgyrefeadb ieny. of the present |nvent| on the reaction zone is
operated at a tenperature from about 525C to about 650C, nore preferably
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preferred tatl yst is fresh. Figure 3 shows that feeds used in connection
W th thecﬁg Y& red

In still another preferred embodiment of the present invention the
feedstock contains about 10 to 30 wt.% paraffins, and from about 20 to 70 wt.%

olefins, and no more than about 20 wt.% of the paraffins are converted to light

olefins.

In yet another preferred embodiment of the present invention the

reaction zone is operated at a temperature from about 525°C to about 650°C, more

preferably from about 550°C to about 600°C.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the effect of steam activation on conventional

naphtha cracking catalyst.

Figure 2 shows that the preferred catalysts are about as active and

selective as the treated conventional catalyst, even when the preferred catalyst is

fresh.

Figure 3 shows that feeds used in connection with the preferred

catalysts need not contain steam.



%Ets?::quspgnsor\lleed not contain steam WO 01/34727 PCT/USQ0/ 29692 -7 DETAI LED
OF THE I NVENTION The invention is related to process usi ng
mol ecul aW@PEA2Tcat al ysts  and naphtha feedstreams to selg msgq/z(;?%?zorm
light olefins. Preferred processes use zeolite-containing catalysts having
10 to 80 wt.%of a crystalline zeolite, based on the weight of the
fluidized catal yst, having an average .pore diameter |ess than about 0.7
rim The invention is based on the discovery of catalysts useful for

sel ec;;)ve_ light olefin production that do not require steam activation. In
one enbodipent, nHreferred feodst hoansl eridhRse streans boiling in the
napht ha rFafge~atrdcortta -'L.l KN30 ﬁ ‘ about 35 w. %

preferably from about 10 wt.%to about 30 wt.% and nore preferably from
about 10 to 25 wt . PRdgRahfibMSs reddied té procRBRdtusiy ioldéular éws edhlysfsr om
about 20 wt.% to about 70 wt.% ol efins. The feed may al so contain

napht henesdanghtraoftetsteeamd o sbattively forholighteolefingr Bfeferred precasses wens boi |
in the naphtha range and contain greater than_ about w %o]!Jefi n_and
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streans e typic t hose having.a boilin r F to about
430F, prgﬁ%?"‘?@]} (%thh%frﬂé’b‘ﬁﬁ?d ngéhfsg ey atR a%agggg9$ﬁge ?\%%Eétt%ggg%tnh e anya o
stream pr.adgh Aafh! YR LMGon [ Bdied BARKE B?scg%rgj A AYSR usefi feent ai ni ng
ol efin, for exanple, a thermally cracked or a catalytically cracked

napht ha. sSleetive lighaokfiaprodactden thae dofiiod requiye stppmagtivatiensour ce, for
exanple, they can be derived fromthe fluid catalytic cracking ("FCC') of

gas oils and resids, or they can be derived from ,della(%/e&j.1 or fluid coking
of resids, or fromlnoneembodiment, preferred feedstreams mclude those streams

boiling in the naphtha range and containing from about 5 wt.% to about 35 wt.%,
preferably from about 10 wt.% to about 30 wt.%, and more preferably from about
10 to 25 wt.% paraffins, and from about 15 wt.%, preferably from about 20 wt.%

to about 70 wt.% olefins. The feed may also contain naphthenes and aromatics.

In another embodiment, preferred feedstreams boil in the naphtha
range and contain greater than about 70 wt.% olefin and preferably greater than

about 90 wt.% olefin.

Naphtha boiling range streams are typically those having a boiling
range from about 65°F to about 430°F, preferably from about 65°F to about 300°F.
The naphtha can be any stream predominantly boiling in the naphtha boiling range
and containing olefin, for example, a thermally cracked or a catalytically cracked
naphtha. Such streams can be derived from any appropriate source, for example,
they can be derived from the fluid catalytic cracking ("FCC") of gas oils and
resids, or they can be derived from delayed or fluid coking of resids, or from
steam cracking and related processes. It is preferred that the naphtha streams used

in the practice of the present invention be derived from the fluid catalytic cracking



steam cracking and rel ated processes. It is preferred that the naphtha
streans used in the practice of the present invention be g;}/rq \5@996%{ omthe
fluid cat¥@PM3¥2Lr acki ng WO 01/ 34727 PCTI USOQY 29692 of g&s 011 L~ %R
resids. Such naphthas are typically rich in olefins and/or diolefins and
relatively lean in paraffins. The preferred catal yst nmay be used in a
process unit conprised of a reaction-gone, a stripping zone, a catalyst
regeneration zone, and a separation zone. The naphtha feedstreamis
conducted into the reaction zone where it contacts a source of hot,
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products are separated fromthe coked catalyst and sent to a separation
zone. The coked catldieyefarsedentalyst may begised he agrpegspiumdgt coomprisedesfc
volatiles are stri ged f.romt he catalatyst articles, for exanple, with

3 w8

steam THECSOPZ9BENT STHPIBS 2Ok A GHARY Fratigh BG4, SadRien ons in
order t OzBﬁé.?EHe ﬁggﬂfhgggea‘%ﬁqﬂi:ﬁr&%ﬂﬁctehgﬁtm%treQ&WE&e %ngesﬁ ri pped
en passed to g Zon ere i

cat al yst IS n € regenerati on e 'S Tegener at ed

by burni pentaeker ssurtdef ot 2byeerdtdd chRlt e TR Chtadykt v_@%Sé!ﬂQé”!; ARNt ai ni ng
gas, for exanple, air. Decoking restores catalyst activity and
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zone. The coked catalyst is passed through the stripping zone where volatiles are

stripped from the catalyst particles, for example, with steam. The stripping can be

performed under low severity conditions in order to retain adsorbed hydrocarbons

for heat balance. The stripped catalyst is then passed to the regeneration zone

where it is regenerated by burning coke on the catalyst in the presence of an

oxygen containing gas, for example, air. Decoking restores catalyst activity and

simultaneously heats the catalyst to, e.g., about 650°C to about 750°C. A

supplemental fuel may also be required for heat balance in cases where

insufficient coke is formed to provide the reactor's heat requirements. The hot

catalyst is then recycled to the reaction zone to react with fresh naphtha feed.

Flue gas formed by burning coke in the regenerator may be treated for removal of

particulates and for conversion of carbon monoxide, after which the flue gas may

be discharged into the atmosphere. The cracked products from the reaction zone

are sent to a separation zone where various products may be recovered, such as a

light olefin fraction.



be discharged into the atnosphere. The cracked products fromthe reaction
zone are sent to a separation zone where various product @

recover ed"O83H?%hs a light olefin fraction. WD 01/ 34727 %{#ﬁ{% 876%692 -9
The invention may be practiced in a conventional FCC process unit, in
order to increase light olefins yields in the FCC process unit itself,

under FCC conversion conditions. |In aBether enbodi nent, the invention uses

its own distinct process unit, as previously described, which receives
napht ha froma suitable source. Preferably, the reaction zone is operated
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usi ng standard adsorption techni ques and” hydrocar bonaceous conpounds of

known ni Righgamverson of fisaredefins. See Breck, Zeolite Mol ecular Sieves, 1974
and Anderson et al., J. Catalysis 58, 114 (1979), both of which are
i ncor por at ed her ei rgf erence. Ml ecullar si eves that can be used in the
practice of the pr Eg e molecular sieve catalysts include those that contain

molecular sieve having an average pore diameter less than about 0.7 nanometers

(nm), the molecular sieve comprising from about 10 wt.% to about 80 wt.%,

preferably about 20 wt.% to about 60 wt.%, of the total fluidized catalyst

composition.

It is preferred that the molecular sieve be selected from the family of
medium pore size (< 0.7 nm) crystalline aluminosilicates, otherwise referred to as
zeolites. The pore diameter also sometimes referred to as effective pore diameter
can be measured using standard adsorption techniques and hydrocarbonaceous
compounds of known minimum kinetic diameters. See Breck, Zeolite Molecular
Sieves, 1974 and Anderson et al., J. Catalysis 58, 114 (1979), both of which are

incorporated herein by reference.

Molecular sieves that can be used in the practice of the present
invention include medium pore zeolites described in “Atlas of Zeolite Structure
Types,” eds. W.H. Meier and D.H. Olson, Butterworth-Heineman, Third Edition,
1992, which is hereby incorporated by reference. The medium pore size zeolites
generally have a pore size from about 0.5 nm, to about 0.7 nm and include for
example, MFI, MFS, MEL, MTW, EUO, MTT, HEU, FER, and TON structure

type zeolites IUPAC Commission of Zeolite Nomenclature). Non-limiting



iSnventi on include nmedi um pore zeolites described in "Atlas of Zeolite
tructure Types " eds. WH Meier and D.H O son, Butter -Hel neman,
Thi rd _Edi‘Y‘??J%ﬁ'_n"’lQQZ, whi ch is hereby incorporated by refge@r'i’gg&gf e nmedi um
pore size zeolites generally have a pore size fromabout 0.5 nm to about
0.7 nmand include for exanmple, MI, MS, MEL, MIW EUO, MIT, HEU, FER
and TON structure type zeolites (I1UPAGQG- Comm ssion of Zeolite

Nonmencl ature). Non-limting WO 01/34727 PCT/ US00/ 29692 -10 exanpl es of
such nmedi um pore size zeolites, include ZSM5, ZSM 12, ZSM 22, ZSM 23,

ZSM 34, ZSM 3 M A 4 StlJ ; a i irt 2. Th

nost pr e%?@@ﬁ“ﬁ@ﬂ%ﬁ/?‘&d%%%(ﬁ?isé%g%g’clﬁsbglé; hl(}(%! %.gg-sl’-’gtg é\gﬁl%&g?.M'%’mz, 882
and 3, 7798443 Z8WBl, izsMest a8 iz Mg Pesems0,Nilicalité 0sh PdificalitdSM 12 i n
U.S. Patent No. 3,832 449; 7SMi21 and ZSM38 in U.S. Patent No. 3,948, 758;

4218(%(253211% U‘A}ﬁ mB;ﬁtt;ﬁleferNﬂ is4Z. 35 SwRichan de&sedsinih SUPStenPa@nt  No.
, , . of the above patents are i ncorporated rej ef .
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, S. 4 wWhi i Iyl i ent No.
4, 440, 87?%?&?&18@3%&%?@30%Sgﬁ?‘%?n%ﬁ]%&?ggmo?@e g} Pun%;i? %Sr;‘ﬁg umi num
phosphat 9%4@WES¥%E @?Aﬂa? th¥o d£596 a2 dand ZEME3 SRALETY, Piieent N@10, 440;
titani um "alim ﬁo_5| l'icates TASO, such as TASO 45 described in EP-A No.
229, 295; 4 (1@, 245, sAllisfahe abovepatentyedeiincdipoBtedherent biNoefederrs4, Qdier

titani um al um nophosphates ( TAPO), such as TAPO- 11 described in U S
Pat ent Neuitable Bagleasar sigres inchidestharmilicoaiuminepaesphpies edPhh PEhassi ze

o S SR ar S b e SHBRE 7S, rathL KB A BT 10 e e
chromosilicates; gallium silicates; iron silicates; aluminum phosphates (ALPO),
such as ALPO-11 described in U.S. Patent No. 4,310,440; titanium
aluminosilicates (TASO), such as TASO-45 described in EP-A No. 229,295
boron silicates, described in U.S. Patent No. 4,254,297; titanium
aluminophosphates (TAPO), such as TAPO-11 described in U.S. Patent No.

4,500,651; and iron aluminosilicates.

The medium pore size zeolites can include “crystalline admixtures”
which are thought to be the result of faults occurring within the crystal or
crystalline area during the synthesis of the zeolites. Examples of crystalline
admixtures of ZSM-5 and ZSM-11 are disclosed in U.S. Patent No. 4,229,424
which is incorporated herein by reference. The crystalline admixtures are
themselves medium pore size zeolites and are not to be confused with physical
admixtures of zeolites in which distinct crystals of crystallites of different zeolites

are physically present in the same catalyst composite or hydrothermal reaction

mixtures.



crystalline area during the synthesis of the zeolites. Exanples of
crystalline adm xtures of ZSM5 and ZSM 11 are di scl osed_j gJ Sl;;atent
No. 4, 22WQ8B47%hich is incorporated herein by reference. P#ﬂg 9:0?7\% al l'ine
adm xtures are thenselves nedium pore size zeolites and are not to be
confused with physical adm xtures of zeolites in which distinct crystals
of crystallites of different zeolitesllare physically present in the sane
catal yst conposite or hydrothermal reaction mxtures. WO 01/ 34727

PCT/ US00/ 29692 -11 The preferred catal ysts nmay be held together with a

catalytically inagtj i i I i fr'gqtzl L or dance

w th conventi onal ?ﬁ%;ﬁﬁ%fglg}%%ﬁtgh@sgﬁéfrﬁggﬁ %:(gﬂtogia@lg S ?é\a&?ﬂyﬂg%&?re st eam
cont act i p@etivd BRrFENE oxidGhatvidtdodipon@Ad it Recdrilktoetwitll eygveditioahlef i n
conversion selectivity, activity, or conbinations thereof. Preferred

cat al yst methodsude OLEFI NS MAX TM catal yst available fromWR G ace and
Co., Colunmbia, MI. The preferred catal yst may be phosphorus-containing. The

phosphorus nay be ded to the formed catal yst by inpregnating the zeolite
with a phosphor us%gBﬁﬁ%{?HGdicﬁtaéX%gﬁeé’t%ée%?{’ierﬁte g USRI ur es.

Al ternat]vely. t d : : i conponent
m xture ?Cftg’r%%\%llg d ﬂ%gﬁlggfd{;{i'%eg 81!512%?@ rcrrdg%%raﬁ%ggggﬁ‘éltst%h%c?ﬁéggé%t ai ni ng,
zeol i te &ahBindsibAs Heebol Proféred EAYEARs iRBludeUSRRTNIMACTaicAtdlgstZSM 5 i s
nost preferred. As discussed, the preferred nol ecul ar sieve catal yst does

not requavalablt fram WERi. Gaticoand Q. SaumiderMdl ef i n conversion conditions to
sel ectively form

The preferred catalyst may be phosphorus-containing. The
phosphorus may be added to the formed catalyst by impregnating the zeolite with
a phosphorus compound in accordance with conventional procedures.
Alternatively, the phosphorus compound may be added to the multicomponent
mixture from which the catalyst is formed. Among phosphorus-containing,
zeolite catalysts useful in the invention, phosphorus-containing ZSM-5 is most

preferred.

As discussed, the preferred molecular sieve catalyst does not require
steam activation for use under olefin conversion conditions to selectively form
light olefins from a catalytically or thermally cracked naphtha containing paraffins
and olefins. In other words, the preferred process propylene yield is substantially
insensitive to whether the preferred molecular sieve catalysts contact steam prior
to catalytic conversion, during catalytic conversion, or some combination thereof.
However, steam does not detrimentally affect such a catalyst, and steam may be

present in the preferred olefin conversion process.

Steam may be and frequently is present in fluidized bed reactor
processes in the feed and in regions such as the reactor zone and the regenerator

zone. The steam may be added to the process for purposes such as stripping and it



light olefins froma catalytically or thermally cracked naphtha contai ni ng
paraffins and olefins. In other words, the preferred process propyl ene
yield i svembgisztial |y insensitive to whether the prefer PEH/USBIAN ar
sieve catal ysts contact steamprior to catalytic conversion, during

catal ytic conversion, or sone conbination thereof. However, steam does not
detrinentally affect such a catal yst, d steammay be present in the
preferred ol efin conversion process. Sﬁgan1nay be and frequently is present
in fluidized bed reactor processes in the feed and in regions such as the

reactor zone and the regenerator zone. The steam may be added to.the
process fmey paupdbesvelyenras the PTQS&%@UT&% for exmpig, @&tﬂ L pEINIERYY D 9692
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af fect catalyst activity o ivity for converting feeds to |ight
ol efins ts@ldcﬂ%t?ﬁbﬁ@@nmﬁﬁg\f@ecﬂsftorllgmm&ﬂm toahaektamg obeérahglfcblsndpimhm in the
art. For the preferred catal ysts, propylene yield wei ght based_on the
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propyl ene, whether or not (i) catalyst steampretreatnent is enployed, (ii)
steam i s Gt bbtherCevolefies ii the haphtha atryamcarconnmrsad)ﬁ@ Qgaquedsctsor  (iii)
some conbination of (i) and Q |& is enplo

and the reactor ef uent's total C; product cor%prlses at least about 90 mol. %

propylene, preferably greater than about 95 mol. % propylene, whether or not
(i) catalyst steam pretreatment is employed,

(i) steam is added to or evolves in the catalytic conversion process, or

(iii) some combination of (i) and (ii) is employed.

Conventional molecular sieve catalyst steam activation procedures
involving steam pretreatment and adding steam to a feed are set forth, for
example, in U.S. Patent No. 5, 171, 921. Conventionally, a steam pretreatment
may employ 1 to 5 atmospheres of steam for 1 to 48 hours. When steam is added
in conventional processes, it may be present in amounts ranging from about 1
mol. % to about 50 mol. % of the amount of hydrocarbon feed. Pretreatment is
optional in the preferred process because the preferred catalyst's activity and

selectivity for propylene yield is substantially insensitive to the presence of steam.

When a pretreatment is employed in the preferred process, it may be
conducted with 0 to about 5 atmospheres of steam. By 0 atmospheres of steam it

is meant that no steam is added in the pretreatment step. Steam resulting from, for



Conventi onal nol ecul ar sieve catal yst steam activati on procedures

i nvol vi ng steam pretreatnent and adding steamto a feed th, for
exanpl e,af%°1@.4§7 Patent No. 5, 171, 921. ConventionalIy,(,aélg'g/ﬁgﬁi{)fﬁf9g)Jz ’

pretreatment nmay enploy 1 to 5 atnospheres of steamfor 1 to 48 hours.
Wen steamis added in conventional processes, it may be present in
anmounts ranging fromabout 1 nol. %1ti®» about 50 nol. % of the anpbunt of
hydr ocarbon feed. Pretreatnent is optional in the preferred process
because the preferred catalyst's activity and selectivity for propyl ene

yield is substantjally in it . .
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meant that no steamis added in the pretreatnent step. Steamresulting
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yst, associ ated pretreatnent equi prent, . and nbi nati ons .th

e Br e s SRS RS BHE SRR coen e

no steami s added. However, |ike added.stea 1.S g t
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napht ha- % m Xture, o6r sone conbination thereof i's also optional.

When  stgammiis agdeieeh e proferridefrocesdinnay esadded imay abmuaddeging an amount
rangi ng rom about 0 mol. % to about 50 nmol. % of the anpunt of
hydr ocar from ftsmd.0 mel. %riotabeut 3¢ madf Ypekihe smensiof }Udﬁ‘iﬂa?g% gedanifreans

that no steamis added to th eferred process. Steam: j fromthe
(r:)r tef Ier r terlll thesase ef Pfeé@afmﬁ‘&ty8583{ ;ﬁa €A ’.n%%? ﬁ@ig%}[eéam é% %@éﬁdﬂgg gFt ing from
atal yst regeneration i
o WSRO SR Qi g stes by e
present. For example, steam resulting from catalyst regeneration may be present,
usually in very small amounts, during the preferred process even when no steam is

added. However, such steam does not substantially affect the catalyst's activity

for propylene yield.

When the preferred catalysts of this invention are steam pretreated
and then employed in the preferred process, propylene yield changes by less than
40%, preferably less than 20%, and more preferably by less than 10% based on
the propylene yield of the preferred process using an identical catalyst that was
not pretreated. Similarly, when the preferred catalyst is used in the preferred
process and steam is injected with the naphtha, propylene yield changes by less
than 40%, preferably less than 20%, and more preferably by less than 10% based
on the propylene yield of the preferred process using an identical catalyst where
steam injection was not employed. Preferably, propylene yield ranges from about

8 wt.% to about 30 wt.%, based on the weight of the naphtha feed.



added. However, such steam does not substantially affect the catalyst's
activity for propylene yield. Wien the preferred catalysts of this

i nvent i onwaroe/3¢eam pretreated and then enployed in the FHEES0RH%r ocess,
propyl ene yield changes by | ess than 40% preferably |less than 20% and
nore preferably by |l ess than 10% based on the propylene yield of the
preferred process using an identical (_:Iaz;_al yst that was not pretreated.
Simlarly, when the preferred catalyst 1s used in the preferred process
and steamis injected with the naphtha, propylene yield changes by | ess
than 40% preferably |ess than 20% _and nore pref erabl\y by 1 ess than 10%
based on the propyllnStepireAgtizationEndaxdesl1s O8€ Y DCES alll‘é%/tﬁéa%iyﬁtﬁi tical

catal yst where steaminjection was not enpl.oye e ropyl ene
yield r arcb’émlpém@(a%mtg% VW“%/J?‘B“&%%E?“‘%“\)%SS}& f@%@%dhgﬁaﬁ}gggm ght of

t he napht ha .f.eed. 7 RCTALISOO 29692 -14 The Steam Activation

| ndex tesctra?lgnghén\A%Oqgiéééevéﬁgat%t%%t alysts to determ ne whether they

woul d require steam activation for use in napththa cracking. |In accordance
with the test: (i) @ eandditatecsatlyat stalcinedat aiteraperaturs afddfBfer e of
1000F for four hours and then divided into two portions; (ii) 9 grans of

t he fi rstfouahalisssindpthenidovided entodmicaREA@NE t h  hydr ocar bon consi sting of a
catal ytically cracked naphtha boiling in the range of C5 to 250F and

cont 113 S0 W %058 S S ThE IS BRTBriet Bp ehba t he, rephina
et TR ad o AT B B i gt o
catal yti cc, to 250°F and containing 35 wt.% to 50 wt.% olefins based on the weight of the
naphtha in order to form a product containing propylene (The contacting is
conducted in a model "R" ACE ™ unit available from Xytel Corp Elk Grove
Village, Illinois. The contacting in the ACE unit is conducted under catalytic
conversion conditions that include a reactor temperature of 575°C, a reactor
pressure differential of 0.5 psi to 1.5 psi, a feed injection time of 50 seconds and a

feed injection rate of 1.2 grams per minute.) and the amount of propylene in the

product is determined,

(iii) the second catalyst portion is exposed to 1 atmosphere of steam

at a temperature of 1500°F for 16 hours; and then

(iv) 9 grams of the catalyst from (ii1) is contacted with the same
naphtha as in (i) in the ACE unit under the same conditions as in (ii) and the

amount of propylene in the product is determined; and

(v) the ratio of the wt.% yield of the propylene in (ii) to the wt.%

yield of the propylene in (iv) is the Steam Activation Index.

For the preferred catalysts, the Steam Activation Index is above

0.75. More preferably, such catalysts have a Steam Activation index ranging



gsgver5|og_??nditipnf tpat I nclude a reactor tenperature of 575C, a reactor
ssure differential of 0.5 psi to 1.5 psi, a feed inject] |

seconds dHA%B4#Led injection rate of 1.2 granms per niLut . Hgﬁgﬂgﬁgfaﬁgunt
of propylene in the product is determned; (iii) the second catalyst
portion is exposed to 1 atnosphere of steam at a tenperature of 1500F for
16 hours; and then (iv) 9 grams of thegscatalyst from(iii) is contacted
with the same naphtha as in (ii) in the ACE unit under the same conditions
as in (ii) and the anount of propylene in the product is determ ned; and

(v) the rati t he wW,. % yi ' I 1% yield
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catal yst %nﬁte%n ﬁﬂ&%gﬁréf‘etréﬁl@tﬂ&ﬁ 0.9¢eexbé 1above 0.75. More preferably, such
catal ysts have a Steam Activation index ranging WO 01/ 34727 PCTI USOQ 29692

-15 fromO0.75 to about 1, and still nore preferably ranging from about 0.8
to about 1, and eaferably, ﬂreeiamlyﬁliyuS¢cbun®3rglaﬁaiY§§@Qﬂ39259@¥@?f@rité%Sy, t he

catal yst is used under catal ytic c siqn ¢ b L ' di
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u o rocar rt.ial .ore i
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zone, with the steam conprising up to about 50 wt.%of th
feed, pr S’V@ghfbd)ﬁ/tha@ataiy@tm@mposit%. As discussed, steam may b b S iy 08! bon

introduced with the naphtha stream into the reaction zone, with the steam
comprising up to about 50 wt.% of the hydrocarbon feed, preferably up to about
20 wt.%. Also, it is preferred that the naphtha residence time in the reaction zone
be less than about 10 seconds, for example from about 1 to 10 seconds, preferably
from about 2 to about 6. The above conditions will be such that at least about 60
wt.% of the Cs+ olefins in the naphtha stream are converted to C4- products.
When paraffins are present in the feed, less than about 25 wt.%, preferably less
than about 20 wt.% of the paraffins are converted to C,- products. The reactor
effluent's total C; product comprises at least about 90 mol. % propylene,
preferably greater than about 95 mol. % propylene. It is also preferred that the
reactor effluent's total C, products comprise at least about 90 mol. % ethylene,
with the weight ratio of propylene:ethylene being greater than about 3, preferably
greater than about 4. The “full range” Cs+ naphtha product motor and research

octanes are substantially the same as or greater than in the naphtha feed.

Light olefins resulting from the preferred process may be used as
feeds for processes such as oligimerization, polymerization, co-polymerization,
ter-polymerization, and related processes (hereinafter "polymerization") in order

to form macromolecules. Such light olefins may be polymerized both alone and



20 m$:96 Al so, Lt :s preLerred that the naphtha residence tinme in the
reaction_zone e |l ess than about 10 seconds, for exanple t 1to
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be such that at |east about 60 w.%of the C5+ olefins in the naphtha
stream are converted to C4- products. When paraffins are present in the
feed, less than about 25 wt.% preferalgly | ess than about 20 wt.% of the
paraffins are converted to C4- products. The reactor effluent's total C3
product conprises at |east about 90 nol. % propyl ene, preferably greater
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not or  anguriésapptide, ot tostrewiser prosedssthanighalolefinsaiarampodgmerizgfienmt er t han
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co- pol ynerj zati.on t er .pol rization, and r. t ses (hereinafter
"pol yner P2 eHE pIe WFﬁTeyﬁnyﬁaﬁ%P5%§lfc§§hfbg§gh%§%§?i ght ol efins may
be polynerized both al one and WD 01/ 34727 PCT/ US00/ 29692 -16 in

combi nat %AMPEES‘ her species, in accordance with polynerization methods
known in € art. In sone cases it may be desirable to separate,

concentrate, purify, upgrade, or otherw se process the Iight ol efins prior
to pol yneri zatli on. Threogarhples odititt sarhy cemecrdranapnaplsha etaokaons eatalysts i on
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convent | gt%%}n Q&PV%Q(? ata g‘t%lérinn eS8 I()ﬁta%mosphere external to the naphtha
cracking reactor under conventional conditions at 1400°F (sample 1), 1450°F
(sample 2), and 1500°F (sample 3) for 16 hours. For comparison purposes, a
fourth sample (sample 4) was not steam treated but calcined at 1000°F for four
hours. The four catalysts were employed under simulated riser reactor conditions
to convert a catalytically cracked naphtha boiling in the range of Cs to 430°F and
having a 22 wt.% olefin content. Conversion conditions included a reactor
temperature of about 575°C and a catalyst to naphtha (wt./wt.) ratio of about 10.
As can be seen in figure 1-A, the three samples that were steam pretreated showed
an increased activity for propylene production and a decreased activity for
propane production compared with the catalyst that was not pretreated (sample 4).

Figure 1-B shows that propylene selectivity also increases for the steam activated

conventional catalysts.

2. Preferred catalysts were examined to determine the effect of steam
on propylene activity and selectivity. Three catalyst samples were prepared and
calcined, all having a 25 wt.% ZSM-5 content. Sample 5 was steam pretreated at
a steam pressure of 1 atmosphere at 1450°F for 16 hours. Sample 6 was steam

pretreated at a steam pressure of 1 atmosphere at 1500°F, also for 16 hours.



having 40 wt.% ZSM 5 content were cal cined at 1000F for four hours and then
steam activated at a steam pressure of 1 atnpsphere external to the naphtha
cracki ngweewi4or7 under conventional conditions at 1400F (EERfiISE0/29692 1450F
(sanple 2), and 1500F (sanple 3) for 16 hours. For conparison purposes, a
fourth sanple (sanple 4) was not steamtreated but cal cined at 1000F for
four hours. The four catalysts were gppl oyed under sinulated riser reactor
conditions to convert a catalytically cracked naphtha boiling in the range
of C5 to 430F and having a 22 w.%olefin content. Conversion conditions

included a reactor tenperature of about 575C and 3 | yst t.o napht ha
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oss. When such make-up obtained from conventional catalyst, an activity and

selectivity loss would be observed unless the catalyst was pretreated or contacted

with steam in the reaction zone as shown in Figures 1-A and 1-B. This deficiency

is overcome with the preferred catalyst because pretreatment or including steam in

the reaction zone are not required.

3. Conventional and preferred catalysts were evaluated for
effectiveness with steam present in the naphtha feed. Simulated fluidized bed
reactor conditions were employed to convert a catalytically cracked naphtha
boiling in the range of Cs to 430°F and having a 39 wt.% olefin content.
Conversion conditions included a reactor temperature of about 630°C and a
catalyst to naphtha (wt./wt.) ratio of about 9. The percent change in propylene
yield, by weight based on the weight of the feed, was determined as the amount of

steam in the feed was varied.

As can be seen in Figure 3, the conventional catalyst having a 40
wt.% ZSM-5 content shows a substantial increase in ethylene (points A and B)
and propylene (points C and D) yield change with increased steam content in the

feed. This result contrasts sharply with the preferred catalyst, in this case an



even when fresh. Mreover, the preferred catal yst when fresh has
substanti al | t he sanme propylene selectivity as the stea i vat ed

cat al yst W“é?(‘i?ﬂpl e 1. The propylene selectivity and act ?G?@{?O%f%g%e
preferred catal yst even when fresh is a very desirable feature because
fluid bed systens naturally require make-up of fresh catalyst during and
resulting from for exanple, wthdrawalg-and cyclone |oss. Wien such

make- up obtained from conventional catalyst, an activity and selectivity
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to convert a catalytically cracked naphtha boiling in the range of C5 to
430F and having a 39 wt.% ol efin content. Conversion conditions included a
reactor tenperature of about 630C and a catalyst to naphtha (wt./wt.)

rati o of about 9. The percent change in propylene vyield, by weight based
on the weight of the feed, was determ ned as the anpbunt of steamin the
feed was varied. As can be seen in Figure 3, the conventional catalyst
having a 40 w.% ZSM5 content shows a substantial increase in ethylene
(points A and B) and propylene (points C and D) yield change with

i ncreased steamcontent in the feed. This result contrasts sharply with
the preferred catalyst, in this case an WO 01/ 34727 PCT/ USOQ 29692 -18

A efins MaxTM cat al yst, which shows only a slight change in ethyl ene (point
E)



and propylene (point F) yield over a nuch wi der range of steam
concentration. WO 01/ 34727 PCT/ US00/ 29692 -19- CLAIMS: 1 f}H 63&4’3%%&“ C
conver si P P¥&ss conprising: contacting a naphtha cont alf g 5 ins with
a catalytically effective anbunt of a catalyst, wherein the catalyst
contains 10 to 80 wt.% of a nol ecul ar sieve having an average pore

di aneter less than about 0.7 nm underg-catalytic conversion conditions in
order to forma product, wherein the catalyst's Steam Activation Index is
greater than 0.75. 2. The process of claim1l wherein the nolecular sieve is
ZSM 5. ?24 yiggsr ocess of claim2 wherein the naphtha and catal yst contact
ina fl ;  bed reactor, wherein the catal yst contains about 20 to
about 60 wt.% ZSM5. 4. The process of claim 3 wherein the catal ytic

conver si on condi t i QRGtalifiE boseersiohgiipesssicentprivingbout 525C to about 650C, a
hydr ocarbon partial pressure of about 10 to about 40 psia, a hydrocarbon

residence tinme of about 1 to about 10 seconds, and a catal yst to naphtha
wei ght reantacting sabaphth2 contaitiogoldfts with Aratgydeadbsedectiyeaamouni®ed ei n t he

naphtha is a thernally or _catal yticall racked napht ha cont ai ni ng about
10pt 0 at&@éﬁlygo"v\h@.r@)@ﬁﬁ‘? gatalysE contays lfadr'i%g(g%gﬁ’ @IPEPGSB%&ISIG?’SE}W.‘ ol ef i ns,
and wherein no nore f%. t 0% t £ converted to
ot ol fuetaeepb iR A IO R ablnc.7 A BRI RpRlyA CofsibR Yol [ od 29

ol ef i ns,conARthndhBIRHEr @l for@As broduel twiik@ei th¥ocatalydis SBamOoA&dvaioni n t he
napht ha are converted to species having a nol ecul ar wei ght |ower than C4.

Index is greater than 0.75.
2. The process of claim 1 wherein the molecular sieve is ZSM-5.

3. The process of claim 2 wherein the naphtha and catalyst contact in a
fluidized bed reactor, wherein the catalyst contains about 20 to about 60 wt.%

ZSM-5.

4. The process of claim 3 wherein the catalytic conversion conditions
include a temperature of about 525°C to about 650°C, a hydrocarbon partial
pressure of about 10 to about 40 psia, a hydrocarbon residence time of about 1 to

about 10 seconds, and a catalyst to naphtha weight ratio of about 2 to about 10.

5. The process of claim 4 wherein the naphtha is a thermally or
catalytically cracked naphtha containing about 10 to about 30 wt.% paraffins, and
from about 20 to about 70 wt.% olefins, and wherein no more than about 20 wt.%

of the paraffins are converted to light olefins.

6. The process of claim 5 wherein the naphtha contains Cs+ olefins,
and wherein at least about 60 wt.% of the Cs+ olefins in the naphtha are converted

to species having a molecular weight lower than C,.



WO 01/ 34727 PCTI USOO 29692 -20 7. The process of claim6 wherein |ess than

about 25 wt.% of the paraffins in the naphtha are conver cies
havi ng a™¥é¥it’7ar wei ght | ower than C4 8. The process o#’gﬂpgﬁ%igﬁv\herei n

the product contains a C3 fraction and wherein propyl ene conprises at

| east about 90 mol. % of the C3 fraction. 9. The process of claim8 wherein
t he product contains a C2 fraction, -2amd wherein ethylene conprises at

| east about 90 nol. % of the C2 fraction. 10. The process of claim?9
wherein the weight ratio of propylene to ethylene in the product is

reater than sabout T 3 i =€} No A at al yst
gont ai ns abou’? 40 r\l;\il?e 5%]&8?5 ?ﬁ(ég%mﬁer%n féﬁggl%r#%%déﬂg?SWé Qf%%lo wher ei n
the cat glaysffinssinahe GhpithhardenveHédasispbyiet hatihg A HR1UPERSight IGk& M 1
wherein the catalyst's Steam Activation |ndex ranges from0.77/5 to about 1.
14. The tham€ess of claim 13 wherein the catalyst's Steam Activation |ndex
ranges fromabout 0.8 to about 1. 15. The process of claim 14 wherein the

catalyst's Steam Activation .l.ndex ranges from 0.9 to about 1. 16. The
process of cl%i m 1" #UPTAERS %%‘Inil?iVﬁg‘:rggbg}ed?rp%atWtﬁpéﬁﬁeé@thq om t he

et RSLAAET, POYTET Sl RS BEBEAL I Aokl L iion,

9. The process of claim 8 wherein the product contains a C, fraction,

and wherein ethylene comprises at least about 90 mol. % of the C, fraction.

10.  The process of claim 9 wherein the weight ratio of propylene to

ethylene in the product is greater than about 3.

11. The process of claim 10 wherein the catalyst contains about 40 wt.%
of the ZSM-5.

12. The process of claim 10 wherein the catalyst is an OLEFINS MAX

™ catalyst.

13.  The process of claim 1 wherein the catalyst's Steam Activation

Index ranges from 0.75 to about 1.

14.  The process of claim 13 wherein the catalyst's Steam Activation

Index ranges from about 0.8 to about 1.

15.  The process of claim 14 wherein the catalyst's Steam Activation

Index ranges from 0.9 to about 1.

16.  The process of claim 1 further comprising separating the propylene

from the product and then polymerizing the propylene in order to form

polypropylene.



-21 17. A catalytic conversion process, conprising: contacting a naphtha
containing olefins with a catalytically effective anount é | ecul ar

si eve caﬁ‘%?%%‘”ﬂnder catal ytic conversion conditions in o? E/?]S?dggf rm a
product contai ning propyl ene, wherein (a) the nol ecul ar sieve catal yst
contains 10 to 80 wt.%of a crystalline zeolite, based on the weight of
the catal yst, having an average pore-fZi-aneter |less than about 0.7 nm (b)
t he nol ecul ar sieve catal yst contacts steam (i) at a steampressure in a
steam pressure range of fromO atnospheres to about 5 atnospheres prior to

catal ytic co rsi ' : abmHbLisilhp- @ steam anount range of
fromO nol. fr’gqe'to Iggbaﬁﬂoﬁla &;%%%g%g%gﬁ%’e anount cof t he napht ha, during
catalytic conversion, and (iii) during a conbination of (i) and (ii); and
(c) the omataghingreanaphtbd cofteiming pidfamsewith atdaealpriedlicéffé@ivid empapthéha

changes by | ess than about 40% over the steam pressure range, the steam
anount TRAIggRlar sieye catmbystamdensatalyticronyerson perdisionsin ardge taforms team
amount range.. 18 .The process of claim 17 wherein the nol ecul ar sieve is
ZSM 5. f@?%&%%ﬂ%ﬁ%yﬁp& §¥%hherein the naphtha and catal yst contact
in a fluidized bed reactor, wherein the catal yst contains about 20 to

about 60 wt. Yapf  thoASiar sV CHaRAT En BRI RUPRRIZ or 222y ABinte

process of claim 19 wherein the catalytic conversion con
zeolite, based on the weight of the catalyst, having an average pore diameter less

than about 0.7 nm;
(b)  the molecular sieve catalyst contacts steam

(1) at a steam pressure in a steam pressure range of from 0

atmospheres to about 5 atmospheres prior to catalytic conversion,

(i) with a steam amount in a steam amount range of from 0 mol. %
to 50 mol. %, based on the amount of the naphtha, during catalytic

conversion, and
(111) during a combination of (i) and (ii); and

(c)  the weight ratio of the propylene in the product to the naphtha
changes by less than about 40% over the steam pressure range, the steam amount

range, and combinations of the steam pressure range and steam amount range.

18.  The process of claim 17 wherein the molecular sieve is ZSM-5.

19. The process of claim 18 wherein the naphtha and catalyst contact in
a fluidized bed reactor, wherein the catalyst contains about 20 to about 60 wt.% of
the ZSM-5.



i nclude a tenperature of about 525C to about 650C, a hydrocarbon parti al

pressure of about 10 to about 40 psia, a hydrocarbon resi {60}?&{;{? of
about 1 WO013#8dt 10 seconds, and a catal yst to naphtha wei arf o of

about 2 to about 10. 21. The process of claim 20 wherein the naphtha is a
thermally or catalytically cracked naphtha contai ning about 10 to about 30
w. % paraffins, and from about 20 tazabout 70 w. % ol efins, and wherein no
nore than about 20 wt.% of the paraffins are converted to |ight ol efins,

t he wei ght percents being based on the weight of the naphtha. 22 The

process of Cluf(g-[snoz 'gm@f%gsgﬂ Q%gﬂa]g]\té/;{@re?@ M@%{%&ly%%oﬁbgsii&?con(ﬁﬁgné’mer ein

at | east abo rns in e naphtha are converted to

speci es RayI g AnBlEERL BF BELNISCaYabokl65)°C! adidrdbimbon pask of claim 22

wherein w.% of the paraffins in the naphtha are

conver t egheb@irsRFabEEt @Y Aot 400psia,ul hydreeardion residence timgrn @boupl to The
process of claim 23 wherein the product contains a fraction 8nd wher ei n
alpeyityZ 1:3h oM, 1

propy! ensbaamiPrsesesds anteasatalybioiotmapbthioyeigiy stiq Ak 25. The
process of claim 24 wherein the product contains a C2 fraction, and

wherein ethyl ene c ri ses at. | east, abaut 9 raction. 26.
The process oflcl a&HE@SOWéPiFl?I 0 W&eléeﬁ? %geaﬁ?é)htg{%g;ﬁ g%%ﬁgﬁﬁ d':ro et hyl ene

in the product i : 8@ sw. %fpacdffing) & wher ei n
the. cat eFa tcalld sl HaphtfARAHnebobl 10 10 RoBUOTe S e

PCT/ USO8 96 0ut 2% 02bout 16 wir wcslsfingfandl ehereitvnoneoreithan Aeow0avie is an
OLEFI NS '
of the paraffins are converted to light olefins, the weight percents being based on

the weight of the naphtha.

22 The process of claim 21 wherein the naphtha contains Cs+ olefins,
and wherein at least about 60 wt.% of the Cs+ olefins in the naphtha are converted

to species having a molecular weight lower than C,.

23.  The process of claim 22 wherein less than about 25 wt.% of the

paraffins in the naphtha are converted to species having a molecular weight lower

than Cj.

24.  The process of claim 23 wherein the product contains a C; fraction

and wherein propylene comprises at least about 90 mol. % of the Cs fraction.

25.  The process of claim 24 wherein the product contains a C; fraction,

and wherein ethylene comprises at least about 90 mol. % of the C, fraction.

26.  The process of claim 25 wherein the weight ratio of propylene to

ethylene in the product is greater than about 3.

27.  The process of claim 26 wherein the catalyst contains about 40 wt.%

of the ZSM-5.



MAXTM cat al yst. 29. The process of claim 17 wherein the weight ratio of the
propylene in the product to the naphtha changes by | ess than abo %%20@6

30. The PYQBEYI2f claim 29 wherein the weight ratio of tHSTﬁﬁw%V% ein
the product to the naphtha changes by | ess than about 10% 31. A catalytic
conversi on process, conprising: contacting in a fluidized bed reactor a
thermally or catalytically cracked naphtha, the naphtha containi ng about
10 to about 30 wt.% paraffins, and from about 20 to about 70 wt. % ol efi ns,
with a catalytically effective anount of a catalyst containing about 20 to

about 60 w. % ZSM 5 under catal ytic,cgnversi g tenperature
of about 525C2§0 agglﬁpré)gﬁﬁ()%l%\%?gé@}eﬂ%w%ggﬂag‘?ﬁ%p%}éggﬁ}gﬁ% about 10 to
about 401@&5@ @at?li/?{ ocarbon residence tine of about 1 to about 10
seconds, "and a catalyst to naphtha weight ratio of about 2 to about 10 in
order to forma product containing propylene, wherein (a) no nore than
about 20 wt.%9f t MEhepgroaédsi dtfclainel Twherin dut weightgaio obkHuf prepylensdn(b) the
catalyst's catalytic activity for form ng the propylene is substantially

i nsensi t itheptasluchto theawphta dianges hinlessAl amab@\ﬂta@(% C conversion process,
conprising: contacting a naphtha containing olefins with a catalytically

condi ti ons | n3lor der S RPORERTA e b A0S A e AT S sy g PP A HE L e

Ining propyl ene, erein the

REFRSUTRIEY S e

wt . % of an average pore

31. A catalytic conversion process, comprising:

contacting in a fluidized bed reactor a thermally or catalytically cracked naphtha,
the naphtha containing about 10 to about 30 wt.% paraffins, and from about 20 to
about 70 wt.% olefins, with a catalytically effective amount of a catalyst

containing about 20 to about 60 wt.% ZSM-5 under catalytic conversion

conditions at a temperature of about 525°C to about 650°C, a hydrocarbon partial
pressure of about 10 to about 40 psia, a hydrocarbon residence time of about 1 to
about 10 seconds, and a catalyst to naphtha weight ratio of about 2 to about 10 in

order to form a product containing propylene, wherein

(a)  no more than about 20 wt.% of the paraffins are converted to light

olefins, and

(b)  the catalyst's catalytic activity for forming the propylene is

substantially insensitive to the presence of steam.
32. A catalytic conversion process, comprising:

contacting a naphtha containing olefins with a catalytically effective
amount of a molecular sieve catalyst under catalytic conversion conditions in

order to form a product containing propylene, wherein the molecular sieve



di aneter less than about 0.7 nm wth the proviso that if the nol ecul ar
sieve catalyst contacts steam (i) at a steampressure r

at nospheM&01t37dbout 5 atnospheres prior to catalytic Cgﬁ%ﬂg@/zﬁg (ii) at
a steam amount ranging fromO nol. %to 50 nol. % based on the anount of
t he naphtha, during the catalytic conversion, and (iii) during a

conmbi nation of (i) and (ii), then the2gatalyst's catalytic activity for
form ng the propylene is substantially insensitive to the steam anount,
the steam pressure, and conbinations thereof. 33. The process of claim 32

further SN { SRl oaédwa%pgggffsgmpﬁeezeoﬁfeqm%yﬁ LOduGE RRd then

pol ymeri Zi e propyl ene in'o orm’ pol ypr ene.
diameter less than about 0.7 nm, with the proviso that if the molecular sieve

catalyst contacts steam

(i) at a steam pressure ranging from 0 atmospheres to about 5

atmospheres prior to catalytic conversion,

(i) at a steam amount ranging from 0 mol. % to 50 mol. %, based

on the amount of the naphtha, during the catalytic conversion, and
(iii) during a combination of (i) and (i1), then

the catalyst's catalytic activity for forming the propylene is substantially

insensitive to the steam amount, the steam pressure, and combinations thereof.

33.  The process of claim 32 further comprising separating the propylene

from the product and then polymerizing the propylene in order to form

polypropylene.



