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undersi r a%'c%u?salrnbt?xgﬁ%%%l#%hase within the fluid catalytic cracking unit (FCCU) which

contains particles of the catalyst in a moving or ebullating state. The
feedstock ié, thereby, converted into gasoline, distillates and other liquid
products as well as lighter gaseous products of four or less carbon atoms per
molecule. '
The three characteristic process zones of the FCC process are
composed of:
i) a cracking step in which the hydrocarbon feedstock is
endothermically converted into the desired lighter products.
This occurs by contacting hot, active particles of catalyst,
normally without added hydrogen, at pressures of up to about 50
psig and elevated temperatures of up to about 650°C. The
catalyst must be of sufficient particle size and strength as to not
provide excessive fines which can contaminate the product
stream and/or the atmosphere. At the same time, the catalyst
particles must be small enough to be capable of being in a
fluidized state;
i) a stripping step in which hydrocarbons adsorbed on the catalyst
are removed; and
) ifi) a regeneration step in which the undersirable carbonaceous
residue (coke) remaining on the catalyst is removed by

subjecting the catalyst to sufficiently high temperatures to bumn
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resi due (coke) remaining on the catalyst is renoved by subjecting the
catalyst to sufficiently high tenperatures to burn WO 02/ 083304 11 ?zﬁ@S
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processes of cracking and regeneration steps, wherein the catalyst is

subj ected to high fleWwcoké onaind tRanSt.aTHE ¢t régeteratdpgRReY id then _
physically break down the catalyst into smaller particle sizes called fines.
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concern here are zeolites. The term “zeolite”, as used herein and in the

appended claims, refers to synthetic and natural faujasites.

Natural and synthetic zeolites can not be directly used in FCC units as
they are of ultra-small particle size which rapidly produce a large amount of
fines of 0-20 micron diameter. As stated above, the presence of large
amounts of such fines can not be tolerated as they will pollute the atmosphere
or require high capacity cyclones and electrostatic precipitators to prevent
them from becoming airborne. Further, those skilled in the art appreciate the
concept that excessive generation of catalyst fines causes increased addition
of fresh particles of desired size and dilution of catalytically viable particle.
Thus, the process will reflect increased cost due to attrition of catalyst as well
as increased cost in attaining proper removal of fines and/or lower activity of
the catalyst composition.

More specifically, natural and synthetic zeolites are powders that have
an average particle size of about 20 to about 40 microns and, therefore, are
not deemed useful as an FCC catalyst. The specific particle size distribution
of formed zeolite may be regulated by controlling the initial spray drying of the

formed catalyst. However, in almost all instances the physical integrity
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alumina) that provide the majority of the catalyst's cracking activity or kinetic
catalyst activity. It has been believed that the inclusion of large amounts of
inactive matrix materials (e.g. clays) are required to provide a suitable
particulate material for use in an FCCU.
In cracking of hydrocarbons, it is desired to maximize output of
desirable products while minimizing costs, including those attributable to
catalyst handling. The scale of cracking is such that even what appears to be
modest improvement in some property may have a large effect on a refinery’s
profitability.
While modern cracking catalysts have made significant strides to
improve their catalytic performance and their physical properties, there is still
the need to provide catalysts which can exhibit enhances kinetic catalyst
activity while having good physical properties which make them resistant to
attrition and production of fines.
it would be highly desired to provide an FCC catalyst that provides high
kinetic conversion activity and are hard particulate material resistant to

formation of fines.
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02/ 083304 PCT/ US02/ 10032 SUMMARY COF THE | NVENTI ON The present invention is
directed to a catalyst suitable for use in FCC processes that exhibit high
catalytic activity, as shown by its high kinetic catalytic activity. The
present invention is further directed to a catalyst of high kinetic
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DETAI LED DES I?T{ ON The present, inventjon is (gi rect ggséto a catal yst
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removal from the feedstock being processed and/or materiais capable of
enhancing propylene selectivity, isomerization and/or bottom cracking and/or
iii) particulate material having low conversion activity.
Specifically the present invention is directed to particulate material
composed of at least 70 weight percent zeolite, preferably a Y type zeolite

and the remainder being selected from a silica sol or an alumina sol.

DETAILED DESCRIPTION
The present invention is directed to a catalyst particulate material

containing greater than 70, preferably greater than 80 weight percent (e.g., 75
to 90 or 80 to 85 weight percent) zeolite and the remainder being substantially
composed of alumina sol or silica sol or combinations thereof. This catalyst
particulate material has been found useful in converting petroleum
hydrocarbon feedstock in an FCCU into desired products. This catalyst may
be used alone or, preferably, with other separate particulate material having
substantially no or low kinetic conversion activity with respect to the

feedstock.



be used alone or, preferably, wth other separate particulate materi al
havi ng substantially no or |ow kinetic conversion activity with respect_to
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As stated above, fluid cracking catalysts are ?ine porous powdery
materials composed of the oxides of silicon and aluminum. In certain
instances other elements (e.g. rare earth metal atoms) may also be present in
small amounts. Under FCCU reactor conditions carbocation reactions occur
to cause molecular size reduction of petroleum hydrocarbons feedstock
introduced into the rsactor. When aerated with gas, the catalytic powdery
material attains a fluid-like state that allows it to behave like a liquid. This
property permits the catalyst to have enhanced contact with the hydrocarbon
feedstock and to be circulated between the reactor and the other units of the
overall process (e.g., regenerator). Hence, the term "fluid" has been adopted
by the industry to describe this material.

"Fresh" fluid cracking catalyst is catalyst composition, as manufactured
and sold.

"Equilibrium"” fluid cracking catalyst is the inventory of circulating
catalyst composition in an FCC unit once it has reached a steady state within
the environment of the FCCU.

“Simulated Equilibrium” refers to fluid cracking catalyst that has been

steam treated in the laboratory to simulate an equilibrium cracking catalyst of



catal yst conposition in an FCC unit once it has reached a steady state
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circulating catalyst inventory.

Kinetic conversion of a fluid cracking catalyst at a simulated equilibrium
state is measured by the percentage conversion of heavy hydrocarbon -
feedstock (i.e. the percentage of product formed from a unit of feedstock
wherein product is coke and formed material having a boiling point of up to
430°F (221°C)) divided by 100 minus the percentage conversion of the heavy
feedstock, as defined above.

“Kinetic conversion activity” reters to kinetic conversion measured~ in
accordance with ASTM microactivity test (ASTM-5154) at a catalyst to oil
weight ratio of 4 with a typical gas oil feed, such as described in Table 1
below.

Although any zeolite suitable for hydrocarbon catalytic cracking can be
used in the present invention, the preferred types of zeolites found useful
herein are of the X and Y zeolite types, with the Y types being more preferred
and certain modified Y zeolites {(e.g. REY and CREY) being most preferred.
The Standard Y is formed in the manner described above and can be
exchanged to remove a portion of the sodium by hydrogen (HY) and/or by
exchange with rare earth metal ions (REY). In addition, an ultrastable Y
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U S. Patent 3,692, 66 thermal stabilized); U S. Patents 3,2937192 (USY);
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magnesium oxide, zinc oxide or manganese oxide is used in lieu of the rare

earth metal oxide used to form REUSY

The preferred zeolites are USY, REY, REUSY, CREY and CREUSY
with the rare earth grades (e.g., CREY) being most preferred. The
preparation of these zeolites is described in U.S. Patent 3,692,665 (thermal
stabilized); U.S. Patents 3,293,192 (JSY); 3,402,996 (CREY); 3,607,043 and
3,676,368 (REY and REUSY), which teachings are incorporated herein in
their entirety by reference.

The unit cell size (UCS) of zeolite can be measured by x-ray analysis
under the procedure of ASTM D3942. The Y-type zeolite found useful in the
present catalyst composition has an equilibrium catalyst unit cell size of at
least 24.25A, preferably from 24.30 to 24.50A and more preferably from 24.30
to 24.38A. When an equilibrium catalyst is subjected to x-ray analysis, such-
procedure only measures the UCS of the crystalline zeolite contained therein.

The zeolite FCC particles of the present invention are further
composed of a Wsol selected from alumina sol, silica sol, or a mixture thereof,

preferably an alumina sol.
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wel | kABEAQ ﬁ}p&egslg@?qi I"b@eﬁ{?’t he art. For exanple an al umina so] binder

useful in thedragimpt ah RN & HMder IRERRNtA M E%Hﬁbbﬁﬁsthé pragditr € of
al um num hydroxi de and alum num trichloride which roughly corresponds to

t he f ol irov@ntignf comprigesa MixtOIEE)T alumirdira hyldeoxida andradméesurhir om about 4.5 to
7.0. The.al,um,na so ossessing th bave . general fornula is prepared by
reacti nf{'%HO%ﬁjﬁrﬁ"HG rﬁgggﬁy %rfe%pgﬂgaiﬁgb%éoq@&f”ﬂﬁ %CHH’U(B?' hydrochl oric acid to

formalum numtrichloride, according to the general reaction 2 Al + 6 HCI4 2
Al Cl 3 + 3H2. The al um num chl ori de subsequently reacts with water in

amount s whi ch wi | | xyl@lds)a AiCk ure of al umi num hydroxi de and al unmi num
chloride in the above-identified ratios. In a preferred nethod for preparing
the present alum na sol, an aqueous solution of hydrochloric acid and

al um nupneBirgk rhfige 8 Aot dbatt Astiemper ature of fromabout 175 to 220F for a
time ranging froni about 6-24 hours. The aqueous HC solution preferably

contai ns frdmabiuming oltnessessingitke BEPVE general dormifa dsrpagrareddyss to 0. 54

nmol es of __HCl are . reacted V\talihﬁ%h at om of Ia}.um’ angjmabrl. Thgtreacti on

yi el ds f%@i}m&a”s%mmf@w 8’8 '} agUeqYs soldtiPy pf PYIRERIE ad "Bred Iiquid

and whi gdym &lurhRfsh lidcisietidg! @cddﬂdw@tt@rtheIsgrén@%lggéaétioragw@Q% HORItd ons of sof
0

are prepared which contain from about 15 t % by wei ght of alum na
cal cul aPé@lsais3hi20Bhe glumipdmsehleride subequenthereactsswith Waieeift i on are

o en SR it AL B0 BAgE oy it o S

of an akkRrideniet tle shdvesieprtified gatios. In a preferred method for preparing the
present alumina sol, an aqueous solution of hydrochloric acid and aluminum
metal is reacted at a temperature of from about 175° to 220°F for a time
ranging from about 6-24 hours. The aqueous HCI solution preferably contains
from about 0.5 to 1.5 mole HClI per liter. From about 0.35 to 0.54 moles of
HCI are reacted with each atom of aluminum metal. The reaction yields
alumina sol which is colorless to a slightly bluish, colored liquid and which is
readily soluble in water. In general, aqueous solutions of sol are pfepared
which contain from about 15 to 30% by weight of alumina calculated as Al,Os.

Silica sols useful in the present invention are prepared by the rapid

addition of a strong acid (e.g. nitric or sulfuric acid) alone or with a buffering
agent (e.g., alum) to an aqueous solution of an alkali metal silicate (e.g.,
sodium silicate). The silicate is normally in a concentration of from about 8 to
28, preferably from 10 to 25, and more preferably from 10 to 20 weight
percent of the solution being treated. The resultant acidified silica sol should
have a pH of less than about 3 (e.g., 1 to 3) and more pretferably less than
about 2.5 (e.g., 1.5t0 2.5). Alternately, a buffered silica sol may be formed by

treating the silicate with a mixture of sulfuric acid and alum (aluminum



sodiumsilicate). The silicate is normally in a concentration of from about
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8 to 28, preferably from1l0 to 25, and nore preferably from 10 to 20 wei ght
percent of the solution being treated. The resultant acidified sili Cq ggl 205
shoul d have a H of | ess than about 3 (e.g., 1 to 3) and nore prefera

| ess thanWOB8E%%. 5 (e.g., 1.5 to 2.5). Alternately, a buPFEB§2/21%% ca sol
may be fornmed by treating the silicate wwth a m xture of sulfuric acid and
alum (alumnumi 11 OCT 2005 WO 02/083304 PCT/Us502/10032 sulfate). This

m xt ures isrsltaftet.rrﬁhia/rraxtdws tsonarhe!ly edidehtsithé satirins ellioticosolatioraas aaqueous
solution in armuntﬁ% ovrd g resul tant Sl? ha mg e%H i.n the range of
from1 to?3UeRYeFe lt9|”yI |3é§<§u’ﬂﬁ f PEBQE a7 esultantSq) ey pE’r'Prtha hydr osol
cont ai nsltt%gfrgte rérmaﬂ‘t'o Y phéierdty ré%@tthat wbmaztsa% B0ifbRA & solids of

.the resu e re ultant” silica sol, contains froml to 40 wei ght
per cent shydr@aohudntla}rps balvt/aerfﬂandJJOtm p@rmtgﬂmmpwbamdahmmttaabased on
solid conten t he h dr os Such puffered silica so s do n#pdrapi dly
convert f?%® Sao %‘Frteéu aHS/%‘P dgdie reguiantpilinasglg coniging ﬁ%’t‘e%ﬁj s been found
to have a,gdei sifitd'8 Hh%lca@/ fr&Hftftoci@WeréﬂrapérEEnts Lirfir®s ?53% grther
processed to p v e a zeo |te rogel particulate pro uct o e present

i nventi ononﬁwbdtoenmntsbtlthednygied)sd as used herein and in the appended

cl ainms, shall ef r ctively to t terials ,  known as silj hydrogel
Silica xerogel E@ﬁ? ered SUisPoepls OB ACL LRIV RS HeRd o Foc P cmIdOgelat ed.
Silica hyg ﬂ@tmx *ﬂ@t‘@a@sh% bééﬁ‘f@tﬂ#@ﬂﬂhavé% d%lé;{éd §&! trn9§ haft% med in
wat er V\/nrc has 1 tS pores water. A xerogel iS a hydrogel wth
t he wat er suligiené dor tbue erérto@elfunberapmpesed tocerangee afzeolitashydrbgek he | qui d

has been re as .to mnimze any | IIa £ or change in the
struct ur ePQE%Pﬁ?ge\Hé{Pévct %ﬂPSr%%%P" 'W“{?Pefﬁﬁ gedrxk 0(5) e 8569 n formi ng

t he hi gh- ket ahd4dgohé @ peatiabtdimsoshd N ier SiRttive Bk eiktk§aldl um na sol .
The present zeolite catalyst of high kinetic converSion activity may be

forned bykrowhias siicahydsigel.silife xgiegelangsiica eghrge! anessglbemdsei t e and
A e S e e R o B R N S
zeol i t e ngyl foemed in water which has its pores filled with water. A xerogelis a
hydrogel with the water removed. An aerogel is a type of xerogel from which
the liquid has been removed in such a way as to minimize any collapse or
change in the structure as the water is removed.
The preferred sol to be used in forming the high-ccontent zeolite catalyst
otthe present invention is alumina sol.
The present zeolite catalyst of high kinetic conversion activity may be
formed by combining a zeolite of choice, preferably a Y-type zeolite and more
preferably a rare-earth Y type zeolite, such as REY or CREY zeolite, with one
of the sols described above, preferably, an alumina sol. The zeolite may be
either introduced to a solution of the sol precursor. For example, the zeolite
may be mixed with an aqueous slurry of aluminum metal powder prior to the
introduction of hydrochloric acid to provide an alumina sol material having the
zeolite contained therein. Alternately, the zeolite of choice may be introduced
into a prior formed alumina sol at temperatures of from about ambient to
100°C, preferably from ambient to 40°C and under high shear mixing

conditions.



either introduced to a solution of the sol precursor. For exanple, the
zeolite may be m xed wth an aqueous slurry of al um num net al powdfmﬁr mg
to the introduction of hydrochloric acid to provide an al um na sol e |
havi ng tW® 02283844t e contai ned therein. Alternately, the ze®fIT/U80258008hoi ce
may be introduced into a prior fornmed alum na sol at tenperatures of from
about anmbient to 100C, preferably from anbient to 40C and under hi gh shear

m xing condi t SpfsarWhE268R3IA4y bb 1(PTmBRSwitIPGhHI dpd kOSSIgtion Bf har |y, the

zeolite rraéabe first mxed with an aqueous solution of an alkali netal
si | i cat e glalymetslogilicatedplg. cepdympsilieate} priactiodagididigntionte sesuwdlsola in a

Shoul d - Bdeersr SRR s RuE B P G e f s ST R AR Caucea
soda zeadd tgfficert 3¢ Aave Rerdsetdht giHtof PHol 3whil® vierda rélitesdabgay. the
zeolite may be introduced into a prior fornmed silica so) havi ngﬁa pH of 1

to 3.0. Teoiite i yeed, thedesyltanypét isr1-8dtp?.oRiteanptelye thegeplite may Pat r oduced
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zeolite silica so onversion i silica

gel . I'n aenhbberis brsiberederotidiedane!ebiteds thisedudary rdppdifiaxeiuigatiger under a
w de range of tenperatures, %g%gl cally from about anbient to about 500C,
i

pr ef er abl Shefar daicgsdatcapgetrgpaistibutianoh éhe zeelitefthepughsut the silica sal sol

m xture, th i . : with water to renove undesired salts
(e.0., sd%ﬂcﬁ%83@%%35%?%6(@1@&%?%%@?" manners. The anount of zeolite to
silica or al umnnsitherfindtbRce eppetdolincan®@kdl PAQWemiked sigethéed @idertad provi de a

substantial |y uniformdispersion having at |east about 70 wei ght percent,
pr ef er ablWidgiranga temeefatdresadyrjpe!plemeahout agnbieat fgabet 5&6], based on t he

el by-1 1 I B g T e Mixture can be combined w th
addi ti onal watlarthe oaysti drratéglitpaiivadd migtugs, theveimposite maybe twesheaassed
through a spray dryer apparatus, to provide, m crospheres having a particle
si ze of Wi Jo reQqvg undesired salts (e.g., sodium saltﬁ In conventional
manners. :
The amount of zeolite to silica or alumina (of the respective sol) should
be sufficient to provide a substantially uniform dispersion having at least about
70 weight percent, preferably at least about 80 weight percent zeolite in the
sol based on the total solid content of the mixture. The resuitant mixture is a
plastic or jelly-like composition.
Alternately, the mixture can be combined with additional water,
optionally passed through a wet mill, and then passed through a spray dryer
apparatus to provide microspheres having a particle size of from about 50 to
150 microns, with from 50 to 90 microns average diameter being preferred.
The conditions to achieve this particulate material will depend upon the
particular sol used, the weight percent of the zeolite and the sol and the
temperature at which the spray drying is conducted.
Methods of milling, spray drying and particle recovery that are suitable
as a catalyst are known in the art and described in U.S. Patents 3,444,097
and 5,366,948 as well as WO 98/41595, which teachings are incorporated

herein in their entirety by reference.



150 mcrons, with from50 to 90 m crons average di aneter being preferred.
The conditions to achieve this particulate material wll depend upog hflf 5
particul ar sol used, the weight percent of the zeolite and the sol J1 ﬁ@

t enper at W@ o3bs¥by ch the spray drying i s conducted. MethodscHiuseddobing,
spray drying and particle recovery that are suitable as a catalyst are

known in the art and described in U S. Patents 3,444,097 and 5, 366, 948 as

wel | as WO 98/ [ t heir
entirety by reéé?g%cué’m ‘§WMM§/%§5%%W&U% é%é'g?ss?fﬁsequent to
t he for matiienaph téMmpeeatued psiropaaboe FFC ﬁohﬁsmaam@lhﬂanyabalc;rfydad at a
tenperature of from about 90C to 150C and finally calcined at  tenperatures
rangi ng fieBREIBHIEE 6aR@IDE, TGN 308 GIPYPAY bnPEiBiabIV B0 aBogbdZd Crie cat al yst

* product og (5Jafe present invention exhibits a conbination of desired
propertieS hot" attained by prior conventional catalyst materials. The

present catal y$he@analg predded §f therpresentrihventwnt éxhibisd @ qunasinatios et t abl e for
“use in FCC systens present product has very high kinetic conversion

activity Qﬁ'ﬁ?dr Roperies BOW@'BQQPN&T'W@B%%W%&@WV@ roatariajs.udba i n such

processes I

~resistant prelégb e?&%fﬁmﬁﬁgr@s&%ﬂ??{%ﬁﬁ%fht(ﬁpgﬁ}@?ﬁtk }égdgﬁg%ﬁ?r?zé Eé)rrl%aé vol une
(H20). Thig meas@/etemat dhegirepentiprduekhadivesy ighkinatitetdrovezsiovier si on
activity of | east aboutﬂg’, n&zqr;lall bet ween ahout 3.5 to about 5.5 with

from 4 1 oReViy e 18pP&CE I RWdrocalRaN tneghtassisparventipnalbt ead i Vi des a

means for,peese &l L, ﬁOI épmé’pr@%&%n?&%ﬁﬁfﬁp cwaz%éeg {ﬁﬁ&lﬂ-é’s‘?&‘th desi red

materi al s haV| ng oi nts out e exact ivity
wi || depemdt&rraltvﬁrecfpaxlnubﬁalbwthbeﬁi smr&mmatemd pora vdlemep(t£Ent cat al yst
product. As stﬁ‘ed above, referr.e a Y- t\}/ e of zeolite, nore

preferably rar %QF?%W}%IV%@P@’H j & br'?ﬁ b‘&g‘t{?'é%tl'q tv réhont?ﬁ'v'ti@él ite

conponent 50bakNeH At e YRIrmaRy HrhbeR 2BBUCA 5 1SHBbAGS WithYirdm 4 frseased on a
sinmul ated equilibriumY-type zeolite containing cracking catalyst, that is a

cat al yst telaglily naalnmid&@bﬂngbtc@anew@aamw peVvidesGFMEansdpr rorea 4 hour
peri od und# c:enﬂy a%h@?eo vcreﬁ/ convsetrt?l%qeedstock to desired materials having

boiling points of up to about 220°C.

The exact activity will depend on the particular zeolite used to form the
present catalyst product. As stated above, it is preferred to use a Y-type of
zeolite, more preferably rare earth metal containing Y-type zeolites, as the
zeolite component of the present catalyst product. Such activity is increased
on a simulated equilibrium Y-type zeolite containing cracking catalyst, that is a
catalyst that has undergone steam treatment at 1500°F (815°C) for a 4 hour
period under one atmosphere of steam.

The present catalyst product is a dense, attrition resistant product
which does not readily convert into undesired fines in an FCCU. The present
product exhibits Davison Attrition Index values of 20 or less, with values of
from about 5 to 15 (e.g., 8-13) being readily achieved. Davison Attrition Index
is a conventional method for determining the resistance of a particulate
material to convert into fines (i.e., particulate having a particle size of from 0 to
20 microns). To determine the Davison Attrition Index (DI) of the catalyst, 7.0
cc of sample catalyst is screened to remove particles in the O to 20 micron

range. Those particles are then contacted in a hardened steel jet cup having

-y
.



The present catal yst product is a dense, attrition resistant product which
does not readily convert into undesired fines in an FCCU. The presept 1
product exhibits Davison Attrition |Index values of 20 or I%%%g{ﬁwit g[l: u@ﬂg5
of from¥BdaP8¥% o 15 (e.g., 8-13) being readily achieved: g2
Attrition Index is a conventional nethod for determ ning the resistance of
a particulate material to convert into fines (i.e., particulate having a
particl e apzecisionfbardmrifice thooughcwbith)an aio jetdiwmidified (@0 paivison Attrition

I ndex (DI)_of the al yst : cC sanpl atalyst is screened.to renove
par t1 ol eshasead Al Mt fan nflrgtd BB Gefiiid v Fis PleSHtRE 28t act oc
[N a_har dengdnsineel gdrirafendiiag 1 M6t AFARRBROhel arhoGRTOLIH mREh USCR/ 10032
a precision bored orifice throu%hﬁ)V\hl ch an air jet humdified (60% air is
passed atmalerialinitialy prasent.dre. 1theoigrmutenleelov. i s defined as the present of
0-20 mcron fines generated during the test relative to the amount of > 20
mcron material initially present, i.e., the formula below D = 100 x wt.% -
of 0-20 npreomonmt er i gt Jpsfedo dHick ) ni@shialMbrmed daFihgiteal 20 microns or
greater material before test The Tower the DI nunber, the nore attrition
resistant is the catapheriginalCPrmicwingl arygraaiespraterie! beforetesin resi stance is
indicated by a DI of less than about 20, and preferably I ess than 10. The
present catal yst product has high surface area and high pore vol une.
Surface area ofhgneréethe DRAuADEr, theehsfcddttiticl RIRENt iBaReWalfEl. 9

(Brunauer, Emmett and Teller, JACS Q pp.209-319 (1939)), with surface

areas of Geewnerciallyarceptelleiatigtioadasisiansetiaindigaterey aZd ¢idess tharune of t he
present ¢ r L8, han 0.32 cc/g H20 pore volunme (PV). As
stated ab%@t%ﬁgf@%ﬁ%rgb@;%?%& prduct has been found useful in the
conver si on of Tydpessari@atdigsdsioatict has plghdsiatacedbrdacaved high potd ar  wei ght s

(e.g., cracking For the purposes of this invention, "hydrocarb

)¢ n
f eedst ocKOIHRE: cPYRjaseaIqfIekISaiRnNaN cnvh Birfatakly reater Hoar épgdﬁgand

hydr ogen . i S C S | ni t rogen
and sul fu(fﬁtrﬁg?é?lga r%tﬂ?ﬁoa]r?]d;?kié%ggﬁ %éﬂbgéfagg%?ﬁ%@dﬁ%wéﬁgé{%gge range of
boi | i ng taeperditgueater teary 600 g headilyi attbinédit Ehe Hxiporeyasiumé otk r esi dual
oil.

present catalyst product is greater than 0.32 cc/g H2O pore volume (PV).

As stated above, the present catalyst product has been found useful in
the conversion of hydrocarbon feedstock to products of lower molecular
weights (e.g., cracking). For the purposes of this invention, “hydrocarbon
feedstock” not only igcludes organic compounds containing carbon and
hydrogen atoms, but'also includes hydrocarbons comprising oxygen, nitrogen
and sulfur heteroatoms. The feedstocks can be those having a wide range of
boiling temperatures, e.g., naphtha, distillate, vacuum gas oil and residual oil.
Such feedstocks also include those for making heterocyclic compounds such
as pyridine.

The invention is particularly suitable for fluidized processes, e.g., in
which catalyst attrition is a factor. The invention is especially suitable for
fluidized catalytic cracking of a hydrocarbon feed to a mixture of products
comprising gasoline, alkylate, potential alkylate, and lower olefins, in the
presence of conventional cracking catalyst under catalytic cracking conditions.

Typical hydrocarbons, i.e., feedstock, to such processes may include in

whole or in part, a gas oil (e.g., light, medium, or heavy gas oil) having an



Such feedstocks al so include those for nmaking heterocyclic conmpounds such

as pyridine. The invention is particularly suitable for fluidized processes,
e.g., in which catalyst attrition is a factor. The invention is espz?hefwy
suitable for fluidized catalytic cracking of a hydrocarbon feed to 05
m xture oMWHI¥WIMs conprising gasoline, alkylate, potent P41/ &RYI%2e and
| oner olefins, in the presence of conventional cracking catalyst under

catal ytic cracking conditions. Typical hydrocarbons, i.e., feedstock, to
such pr océsiiesbofing poit atbeut A04Uhoh 6086 poimt phat leaat glhsut®80°Ce .agd, an i ght ,

di A i1,) hayi o 2/ 083303 11, OCT 2005, PCT/ US02/ 10032
TPl et e afR oAt 3E-8L U et aw pI el et Sibe,  and an
end point @k &t vb@@ﬁﬁmg?é%o?ﬂ, tRd kel Jheeiieeglﬁsiel bclBBstodt, SPhdIBGbYGpugieep cut

.gas oil, vacuumgas oil, thermal oil, residual "oil, cycle stock, whole top
crude, taar sandioii $hals bkl syrdhétic Biahteeniychyidretarbhadractibpd desiveddrorir act i ons

derived f t dest ti . hyd ti f t i t ches, hal ts,
hydr o eatdtdeR Rl RSN ARl of BaR By Bl Ton 8SPBa e SV SR he 1| ke, AS
will be KkecngpbrederivdteirOnsdny beHOBraloiRh R theoikd. Nds R bel eum fracti ons

above about 400C nust .b_e carried out gnder vacuumin order to avoid thernmal
cracki ng. redgniped,| thaglistdatien af bigherdwillngzpetrélevmi fnactionsextprvesatsaiti n t er ns

of conveni.epce of, .the boili int corrected to atnpospheric pressure.

Resi ds. o “0deaqansidy cgaeds Iy ag i BRidheine B Ha N Ladifo700C even
wi th hi gh Theedalisg esmpeatisresaazal $Rréif 56 skl ingefrh® of nvent i on.

Catal ytic cracking units are generally operated at tenperatures from about

400C to alsenveri80Ce of figbPiing POMtAssigctem Ao SHhSUIc Beos rearfdesidager

reduced, | r.at i r , Ly | . about
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i nvent i on nigax|sbeoriiesid, asn akddoisé arddkadld ysiidgens viventionponent of the catal yst
conposition with respect to the above processes or, alternately and

preferably, inCabliRgradiNaWDis afhepneialiapendenat jampreailsgeireBhponent s in
an FCCU tnggiu%{)@“(f‘t@gggutaé:édd°ﬁhttﬁéutaﬂy HoRPaB¥ Gt £ Y a5S@ABIRC, bhhg Present

catal yst pr can be use
under reduced, atmospheric, or superatmospheric pressure, usually from

about atmospheric to about 5 atmospheres.

The catalyst product of the present invention may be used as
substantially the sole component of the catalyst composition with respect to
the above processes or, alternately and preferably, in combination with other
independent particulate components in an FCCU to maintain high activity to
the system. For exampie, the present catalyst product can be used in
combination with known combustion promoters, sulfur and/or nitrogen
reduction agents, metal (Ni and/or Vanadium) contaminant reduction agents
and the like and mixtures thereof. Such additives exhibit substantially no
kinetic conversion activity. Conventionally, a refiner must limit the amount of
these “inert” additives to maintain a system that still exhibits desired activity to
cracking. The dilution of activity of a catalyst by substantially inert diluent is
generally considered to be substantially linear and based on the weight ratio
of the components. It is thus seen that catalyst systems using conventional
FCC catalysts are normally limited to small amounts {(e.g., less than 5 weight
perceni) of inert additives. Such small amounts do not always provide the

desired result (e.g. reduction of sulfur nitrogen compounds and/or metals.).



conmbi nation wth known conbustion pronoters, sulfur and/or nitrogen
reduction agents, netal (N and/or Vanadi un) contam nant reduction a?? ttﬁ
and the |li ke and m xtures thereof. Such additives exhibit substantiall iﬂ 2005
ki neti c WORROBE0Hn activity. Conventionally, a refiner nufCTVH2{10¢38e anount
of these "inert" additives to maintain a systemthat still exhibits desired
activity to cracking. The dilution of activity of a catalyst by

substanti al | y In mentragi, Icaeanytld somges&mabl@asedrtsi heredsént cb@taia,td))st antially
| i near and based on the wei g rati o e cogi)onents is thus seen
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PCT/ US021 10032 I n contrast, catalytic c osi tions_based on_the present
cat al yst COPVEIFRI aeté\ﬂtwfﬁ&lhﬁd@V@réﬂd@t%lM%'tf%p’@Po%‘U@Pr 45Ust tedz&C 30 wei ght
per cent t f f inert
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from 2 too8) efiéctidial catalyono@mpositioastdf vierying deeddteciovehidh caratid kigh
conpositjon. Thus, the FCC ¢ t?Ivast R{odu ts of the present invention are
parti cul !9‘4%}5 gEepuiaminating metys de¥) ebfynand/ar a!twe%o-ﬁ’%%5| tions of

treat ”ggﬁﬁgi&réf @%ﬁfj MU£d) Qoiﬁcﬁfn;éhrhbuﬂ%?t a%ﬁﬁiv%g%%@ @ BBt Epgn Bt al s (N

and V) or n|t ogen sica catal yst and inert
di | uent addiibisoae myamstgxeatemhaa\fi@rwé@ht aacbenrhaddrlmel nst ances greater

th 60 i gh t djt t t I b
used in conbi THE WESAN LSV Y e hefigrd it SmBing '%%cw"aﬁs?tfﬁnseof
2 zeol | ¢ gofileddI AR B8l ts éﬁ@”p@&ﬁﬂésm@ﬁé b¥ 8 0Bl dh ZShAY RNt nder

matrix). r exanpl e unts of the present catal yst product may be
i nt roducedmmnent rmctnwecmauna;, Clayrentte bmedeilryamxtyﬁoeexanmm rgmalbnver si on

v ougn e eBeR e elent ot braniRdetuBR rdubGdime MEFGCUPL i ve

pur poseseaREngd @atew&t syeRihs having @odvelﬁslbﬁtalcﬂom@af lelg thay 8nhbpmalips defi ned
by the a&pended clainms. Al parts and percent a%s are by wei ght unl ess

ot her wi skesisrtbpo&.2{(e.q., 2.0-2.5) circulating through the F
The following examples are presented for illustrative purposes and are

not meant to be a limitation on the invention, as defined by the appended
claims. All parts and percentages are by weight unless otherwise indicated.
Further, any range of numbers recited in the present specification or
claims, such as that representing a particular set of properties, units of
measure, conditions physical states or percentages, is intended to literally
incorporate expressly herein by reference or otherwise, any number falling
within such range, including any subset of numbers within any range so

recited.
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Further, any range of nunbers recited in the present specification or
clains, such as that representing a particular set of properties, units of
nmeasure, conditions physical states or percentages, is intended to ?qtgF]'zg[hy
i ncor por at sly herein by reference or otherw se, any. [ T
W t hin sucﬁoﬁéﬁég?fi ncl udi ng any subset of nunbers w thin a%@y/ggﬁﬁwogzo
recited. |. WD 02/083304 Table 1 Feed Properties Typical API15-35 Sulfur,
wt 9%90. 01-4 Total Nitrogen, ppnD.02-0.3 Basic N trogen, ppnD.008-0.1 Conradson
Carbon, w.%-6 K Factor11-12.5 Distillation, 10% C145-315 Distillation,
50% C315-485 Distillation, 90% CA30y 5"% MPLE | 70% REY + 30% Al um na sol
binder 1 1 OCT 2005 PCT/US02/ 10&)3%%_2 0 ﬁ garts bat ch was prepared by
addi ng 8,571 parts (1,800 parts & K2PeB& is) of alum na-sol to 13,125
parts (4200 grams silica-alum na basis) of REY Tygediite slurry. The mixture
was wet mlled to reduce particle sigg to an avegage particle size of about
yci was then calcined to

1-2 microns and spray dried. T, I}):ripga/ dried pr§ b t e "
: e solution to renove

set the binder and then sﬂs. ‘ammoni um
1Y ume (PI) of 0.36 g/cc

soda. The resulting cat dI4&NIQGeR: BPT= 4, a plr
and an average bul k deR&FCYNIFOIBNEBPH ans/ cc.0-B8&PLE 2

Conradson Carbon, wt.% 0-6
K Factor 11-12.5
Distillation, 10%,°C 145-315
Distillation, 50%,°C 315-485
Distillation, 90%,°C 430-650
EXAMPLE 1

70% REY + 30% Alumina sol binder

A 6000 pans batch was prepared by adding 8,571 parts (1,800 parts alumina
basis) of alumina-sol to 13,125 parts (4200 grams silica-alumina basis) of REY
zeolite slurry. The mixture was wet milled to reduce particle size to an average
particle size of about 1-2 microns and spray dried.

The spray dried product was then calcined to set the binder and then washed
using ammonium sulfate solution to remove soda.

The resulting catalyst had a DI = 4, a pore volume (PI) of 0.36 g/cc and

an average bulk density of 0.69 grams/cc.

EXAMPLE 2
72.5% REY + 27.5% Alumina sol binder

A 6000 parts batch was prepared by adding 7,857 parts (1,650 parts alumina
basis) of alumina-sol to 13,594 parts (4,350 parts silica-alumina basis) of REY zeolite
slurry. The mixture was wet milled to reduce particle size to an average particle size
of 1-2 microns and spray dried.

The spray dried product was then calcined to set the binder and then washed
using ammonium sulfate solution to remove soda.

The resulting catalyst had a DI = 5, a P} of 0.43 and an average bulk density
of 0.66 grams/cc.
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72.5% REY 4 27.5% Al um na sol binder A 6000 parts batch was prepared by
adding 7,857 parts (1,650 parts alum na basis) of alumna-sol to 13,594
parts (4,350 parts silica-alum na basis) of REY zeolite slurry. Thel m]ql{gmf '
was wet WO bra3s@ reduce particle size to an average partiBCEUSIZBOIDOT  1-

m crons and spray dried. The spray dried product was then calcined to set

t he bi nder and then washed wusing ammonium sulfate solution to renove soda.
The resulting catalyst had a DI = gyagPte #f 0.43 and an average bul k
density of 0.66 grans/cc._ WO 02/083304 EXAMPLE 3 75% REY + 25% Al um na sol
bi nder PCT/ US02/ 100321 OCT/ %6 6% YA+ BBU0AaINassy inder was pr epar ed by addi ng
7,142 parts (1,500 partss alumna basis) of alumna -sol to 14,063 parts
(4,500 parts silica-alum na basis) of REY zeolite slurry. The m xture was
wet milled to A&B0C@apabaichwasdirerarattysgdiag 7,tHa patts (THO0gmmeg dri ed product
was t hen i.ned.t t.he hindefn, t L UGN . nipym sul fate
sol uti on a;ﬁgjnfr';]g%\fg’)g&%@h%éoﬁgs'gr‘ﬁ”?ég%‘%csétﬁgpgﬁﬁgg‘gw‘éGEI”'E'“%%?BéOgI of 0.46
and an aREMageolalskurgemié tyturefwads. &t ryillads) educEpaNPeSize andsii8y + 25% %

Al um na II dbi nder A 6000 parts batch was prepared by adding 7,143 parts
(1,500 parFs'aI um na basis) of alumna I-sol to 14,516 parts (4,500 parts
si | i ca-al um nallimaspray doéd pSductzead ther calcinedyio sétibe indenaad Wesn weshedi | | ed to

reduce partic ize ri The spray dried product was then
cal ci ned%ts'g'%%rﬁ”}%ﬁ@%%ﬁ%g%@éﬂqﬁé?%%gﬁg%a- usi ng anmoni um sul fate sol ution
to renove sodalheTtesultiag ehialyspharha 8l ysit5, hdd ch 06 andBn avdPhgebulk . dédsignd an
aver age byé&;densi tgc of 0.70 grans/cc. EXAMPLE 5 75% NaY + 25% SI LI CA- SOL
Bl NDER A rBH}S( bat ch was prepared by adding 5,506 parts (1,500 parts
silica
EXAMPLE 4
75% USY + 25% % Alumina sol binder

A 6000 parts batch was prepared by adding 7,143 parts (1,500 parts alumina
basis) of alumina I-sol to 14,516 parts (4,500 parts silica-alumina basis) of USY
zeolite slurry. The mixture was wet milled to reduce particle size and spray dried.

The spray dried product was then calcined to set the binder and then washed
using ammonium sulfate solution to remove soda.

The resulting catalyst had a DI = 2, a Pl of 0.33 and an average bulk density
of 0.70 grams/cc. '

EXAMPLE 5
75% NaY + 25% SILICA-SOL BINDER

An 8000 parts batch was prepared by adding 5,506 parts (1,500 parts silica
basis) of sodium silicate solution to 14,063 parts (4,500 parts silica-alumina basis) of
wet milled NaY zeolite slurry. The slurry was mixed with 20% sulfuric acid solution in
a high shear mix pump. Sufficient acid was used in order to create an acidic silica-sol
and to acidify the zeolite at the same time to cause the resulting sol-slurry to have a -
gel time of 30 min. and a pH of < 3.5. The sol-slurry was spray dried before gelling
occurred. The spray dried product was then washed using ammonium sulfate 2
solution to remove soda and dried at 250°F The resulting catalyst had a DI = 9,a Pl of

0.58 and an average bulk density of 0.56 grams/cc.



basis) of sodiumsilicate solution to 14,063 parts (4,500 parts
silica-alumna basis) of wet mlled NaY zeolite slurry. The slurry was
m xed with 20% sul furic acid solution in a high shear m x punp. Suff]i‘p?][lqnmugl

acid was Wpg@bss36y der to create an acidic silica-sol and g@ygshdbdsy t
zeolite at the sane tine to cause the resulting sot-slurry to have a gel

time of 30 mn. and a pH of < 3.5. The sol-slurry was spray dried before
gelling occurred. The spray dried product was then washed usi ng ammoni um
sulfate solution to renove soda and dried at 250F The resulting catal yst
had a DI = 9,a Pl of 0.58 and an aEEAM@GeERI| k density of 0.56 grans/cc. WO

02/ 083304 11 OCT 2005 P SY + 25% SI LI CA- SOL
BI NDER An 8000 parts batch%gg%pyl*égg% W§§&6%'é’%§ 06 parts (1,500 parts
'silica basis) of sodiumsilicate solution to 15, 106 parts (4,500 parts

silica-al um na ed USY z urr u
m xed with 20% gU%PHb p@ragmﬁgg"d‘ﬁﬂ?%‘e$ﬁy gg' 5%0 W&q ﬁ"p“'y f| CI ent
‘aci d was ussgh)ion sodidar silicatecsshation tansac)scﬁiaets$4 Eo@gansaimcaaﬂdnﬁrm m.gloﬁy t he

zeolite at the S cause he sol of 30
mn. and a¥ ﬁl—ﬁn'!egq%\} ?ﬁﬁ“%@\i% PrSWrWa‘%assB‘P‘ﬁ’? ?@o{ B@?"é’lc@c ffq“i'tl’?@ Bccurred.
The spray ﬁh“gﬁ%h@éﬂﬂﬂ@;burﬂ@s&ﬁﬁtﬁmm@ahﬁi usidng oryeeNErdate il dcidie sisea-wbli on to
renove soda and dried at The resul ti n%gcat a@}/ry}i}yﬂad a D _ =6, aPl

of 0.50 arflddA %ﬁd@%zﬁﬂit?@'&@ﬁﬁm? ligie 18 058 &8 fYsL ey trsepRey +
25% Sl L1 ChsSaln. BhbilRsH A8, §000THé3§o‘l SluRP Ry SpRsy deRnRt@d gRlingd@beed, 506 parts

as is (1,500 parts , silica basjis) of sodlumS|I|cate solutign to 15,614

parts as f’éhe(ﬁprébénﬁ‘épf%d“ﬁ vagthen washethasipa ameendim gHiiate spiufiont® REY zeolite

slurry. Th@nméts@asawa%néaat s ragReé RsitindQ%aR)sh hid bOl1ac, & pidfetden in a
hi gh shear mix ficient acid was used in order to create an acidic

si li ca- sol2ngr@D @Yf”ﬁ%‘? HP'Ik)Pef‘ﬁg’OZQcﬁGi 9r8M3{CCt he same tine. The resul ting
sol-slurry had a gel time of 30 min. and a pH < 3.5. The sol-slurry was
spray dried before gelling occurred. The spray dried product was then
washed using ammoni um sul fate sol L@(/(SM L6 7 enove soda and oven dried. The

resulting catal yst had a DiseszREY apse.at) ryesagesiRpeR density of 0.57
grans/ cc.

An 8000 parts batch was prepared by adding 5,506 parts as is (1,500 parts
silica basis) of sodium silicate solution to 15,614 parts as is (4,500 parts silica-
alumina basis) of drais milled REY zeolite slurry. The mixture was run off against
20% sulfuric acid solution in a high shear mix pump. Sufficient acid was used in order
to create an acidic silica-sol and to acidify the zeolite at the same time. The resulting
sol-slurry had a gel time of 30 min. and a pH < 3.5. The sol-slurry was spray dried
before gelling occurred. The spray dried product was then washed using ammonium

sulfate solution to remove soda and oven dried. The resulting catalyst had a DI =

9 and an average bulk density of 0.57grams/cc.



11 OCT 2005 What is clainmed is: 1. A catalyst suitable for use in

hydr ocar bon feedstock cracking conprising particles consisting essentially
of i) at least 75 weight percent of zeolite selected from USY, REY], @%@E
GREY, CREUSY or mxtures thereof; and ii) remainder substantially ]c %d
of an alum na sol; said catalyst is in the formof particul ates having an
aver age di gfetieLiapledfii.om about 50 to about 150 microns; has a kinetic
conver si on actllgvllat ye ol§ at | east about 3; and a Davison Attrition Index of

| ess than abo - at €l RioBk L2 YHEE Sdrfors; atadyst has a
surface argﬁ%&%ﬁ%&:ﬁéﬁgﬁ?f&%m ﬁ%%géar /g. C(%). %‘ﬁe céat alnt;l‘;/ssiﬂﬁgo‘fﬁl claim2 wherein
the catal yS as an average bul k density of at |least about 0.6 g/cc. 4. The
catal yst of claim.g3 rein the catal yst rtj.cl h vol unme of
greater than O.gﬁtl ? W§‘.grﬂtﬂﬁ c4 gf’ézfeffﬁ'ies 1?&8‘? E?%%%iiﬁﬂé%;e’ fzie;foi(i te at
least 80 wei ghtCREVeEAY mpxtutesithereotandc| es. 6. The catal yst of claim 2
wherein the zeolite at |east 80 weight percent of said particles. 7. The
catal yst of cl aireBainder subsantialy gempased of @alypingpel; per cent of sai d
particles. 8 The catalyst of claim4 the zeolite at | east 80 wei ght percent
of sai d pasaid ckatgst is if theThen ofpatiqdtesdfaving an averagedjiarBeterlofdronbahgnep@ion t he
zeol i t e i saolENSOaniotank;chas 4 Rinefit eormvatsiinyastivinfofat Basnaboutd; agl a Bason5 wher ei n

t he zeol it gttfisorREYfAeR thanebodt20. The catal yst of claiml, 2, 3 or 4 wherein
the zeolite is present in from75 to 90 weight percent of said particles.
12. A cat &) Vgt cHQRRQTiclaiAN Wedil thel Atafseit la ROk afabracRAR Qo 560ISt 0Ck
conprising2g@) first particulate material conposed of at |east 75 weight
percent of zéolite selected from USY, REY, REUSY, GREY, CREUSY type zeolite
or m xtur fir AR NG [ Rs LdeH Y a&QiPoshekof an al um na
sol; wher gf’r?%%b g/%gtf({ffs?qgartléﬁﬁtcgg Sttlaz,?lrgi a%@tﬁa%e an aveilrilgge gljelaarret er of
from about h:% 0%Bout 150 i crons; has a kinetic conversion activity of at
| east abou ; and a Davi S0 Attritjon Index of | t han.about 20; and b)
second par%i Iiﬁ?&sﬁ@?&m;wwﬁé‘m‘ Cé{a SHRATHG escl}?ﬁ?/@?ééd’ﬂrea‘&"fhi"{}?? of |ess

t han 3: greater than 0.32 cc/g.

5. The catalyst of claim 1 wherein the zeolite at least 80 weight percent of said particles.
6. The catalyst of claim 2 wherein the zeolite at least 80 weight percent of said particles.
7. The catalyst of claim 3 the zeolite at least 80 weight percent of said particles.

8. The catalyst of claim 4 the zeolite at least 80 weight percent of said particles.

9. The catalyst of claim 1, 2, 3, 4 or 5 wherein the zeolite is CREY zeolite.

10. The catalyst of claim 1, 2, 3, 4 or 5 wherein the zeolite is REUSY zeolite.

11. The catalyst of claim 1, 2, 3 or 4 wherein the zeolite is present in from 75 to 90
weight percent of said particles.

12. A catalyst composition useful in cracking of hydrocarbon feedstock comprising;:

a) first particulate material composed of at least 75 weight percent of zeolite
selected from USY, REY, REUSY, CREY, CREUSY type zeolite or mixtures
thereof; and the remainder substantially composed of an alumina sol; wherein said
first particulate material has an average diameter of from about 50 to about 150
microns; has a kinetic conversion activity of at least about 3; and a Davison
Attrition Index of less than about 20; and

b) second particulate material having a kinetic conversion activity of less than 3;

said catalyst composition having a kinetic conversion activity of at least about 2
to about 3.
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said catal yst conposition having a kinetic conversion activity of at |east
about 2 to about 3. 11 OCT 2005 13. The conposition of claim 12 wherein the
first particulate material has a surface area of at |east about 500, n2/

and a H20 pore volune of greater than 0.32 cc/g. 14. The conpositi ohl! 861 ?005
claim 13 wherein the first particulate material has an average bul k density
of at | easi3 ghedbmpPoshicl FClairhd2 whRRiC BBHeS birtioMalefimédil Masldsurfte dda Wher ei n
the zeol it gr Rlcabth®oht 08 M RA4d L Ppdre ‘J@lhﬁ'é'o@%reat'eﬁthﬁn EBR¥czeolite. 16. The
conposition of claim12, 13, or 14 wherein the zeolite of the first

particul at g, TRBLERbMitidnSorR1RRYS VERA thk first ggznis:{ﬂF@ RO fibd PR ebe GhIRI M 12,
13 or 14 &Flgg,@ftt stsa%&?trtfi; ticulate material has a kinetic conversion
activity o 58 Fhan L. 18 ie conposition of claim 17 wherein the second

parti cul at terial .1s n F addi t.i ve sel ect.ed.fram ; ion onoters,
ni ckel pas E? ?Igpols%\z;éor?ao F%fh%“cgés‘icfﬂga*{‘%??%‘} ﬁles% ﬁ(fclft%f')ftfrhgﬁﬁsé%’ igrg?lﬂg%geérrlﬁt?r&ﬁli trogen
reduction 4§ ﬁs‘ I'xtures thereof. 19. The conposition of claim 17

wherein the first particle has_zeolite jn at |east 80 i ght . percent of
sai d parti & dde coppositinn ofglaimdet | AT i)“‘ Wh?rﬁlpﬁ]ilel@oﬁﬁéﬁ%@ie\rﬁftﬁ@“%‘ sition of
clai m 17 whateaplis 8 REUSSCE R4t particul ate material is an FCC additive
sel ected from conbustion pronoters, nickel passivators, vanadi um
passi vat or §7- Tharcempositigupdclagn 1dgenerd 4nvheredn e seeoad pertiswlategaaterial bps a i xt ur es
t her eof . 2Kinetichneersipngétivityef tess dhmilm 16 wherein the conposition of claim 17
wherein the second particulate material is an FCC additive selected from
conbust i onl§{ITheodmpssition aficklim 1Fadeteirathe second paréchlatenpaertal wand&S sul f ur
reducti on adieiveSecleticd frogasonibasticatipranotagemitice] passivatoxd, viadiunhedssioitors22. The
conposi t i osulfat redh&tio abnt\iGbginrediittio PRGSO miRidredthegdoi M 17 wherein the
first particle has zeolite in at | east 80 weight percent of said particles.
23. The comas$k tbBpositiondriaith 19 wHaRsEihe ﬁ'frsfﬂ?ax@i@fénﬁfs?kédliMnQi 1ea$tB0Welght Wher ei n
the first pfamtbfdaflfegci&eol ite in at [east 80 weight percent of said

. p > . . L .
particles. 24. The conposition of claim 16 wherein the conmposition of claim

17 \é\,her ei .”23. He fcj)ﬁlﬁésitiol?la(fftcia%q 5hRSeif AR Jo}n?)ogiﬂor%f SRSty SRR i e difar cent  of
said partl 8 rficulate material is an FCC additive selected from combustion promoters, nickel
passivators, vanadium passivators, sulfur reduction agents nitrogen reduction agents or

mixtures thereof.

21. The composition of claim 16 wherein the composition of claim 17 wherein the second
particulate material is an FCC additive selected from combustion promoters, nickel
passivators, vanadium passivators, sulfur reduction agents, nitrogen reduction agents or
mixtures thereof.

22. The composition of claim 15 wherein the composition of claim 17 wherein the first
particle has zeolite in at least 80 weight percent of said particles.

23. The composition of claim 15 wherein the composition of claim 17 wherein the first
particle has zeolite in at least 80 weight percent of said particles.

24. The composition of claim 16 wherein the composition of claim 17 wherein the first
particle has zeolite in at least 80 weight percent of said particles.
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