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FEEDSTOCK -The present.-invention relates to a‘process for the S
catal ytic conversion of a hydrocarbonaceous feedstock, nore particularly to

a process for the fluid catalytic cracking of a hydrocarbonaceous feedstock

w th enhanced selectivity to production of -gasel i ne range hydrocarbons for

the duration of the catalyst life;, and to catal yst conposition ' an
be used in such processes. It is well known to enpl oy f|ui§§2§?§B¥§Eﬂ
cracking (FCC) processes for the conversion of hydrocarbonaceous feedstocks
of desired grade and L Ld - | C l.ah find
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feedstocks. In a standard FCC process, a FEERSENOSKk is contacted with a
catal yst at el evated tenperature whereby feedstock is converted into

cracked products which are recovered and of which sone deposit on the
catal yst to form cokelheiqRkasens iiyentdamirglades tReacRrargss 48 pheduct
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majority of entrained
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at high tenperature ereafter the.regenerated cat.alyst is recycled, to the
reaction zone. se:"?\‘%]’e%’ew §R RROGyC 6’3&?9” ﬁa&gﬁcgli@ OF§rP8RTer t
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been /ade pOSSiblgbﬁgbsitions which can be used in such processes.

It is well known to employ fluid catalytic cracking
(FCC) processes for the conversion of hydrocarbonaceous
feedstocks of desired grade and boiling range into
lighter cracked products which find application, inter
alia, as motor fuels, diesel fuels, oils and chemical
feedstocks. In a standard FCC process, a feedstock is

- contacted with a catalyst at elevated temperature whereby
feedstock is converted into cracked products which are
recovered and of which some deposit on the catalyst to
form coke, deactivating the catalyst. The catalyst and
product are separated, catalyst passed through a
stripping zone in which the majority of entrained
hydrocarbon products are displaced and recovered,
whereafter catalyst is passed to a vessel for the ‘
regenerahion of catalytic activity by means of combustion
of remaining hydrocarbon deposits and coke at high
temperature, whereafter the regenerated catalyst is
recycled to the reaction zone.

In recent years it has become common practice to
convert increasingly high boiling range refractory
feedstocks, which conversion has been made possible by
the development of superior catalysts of stabilised
zeolite class having a high tolerance to the increased



t he devél'opnent of superior catalysts of stabilised zeolite class having a
high tolerance to the increased - - L : ' -2-
severity conditions required and to the deactivating effects of feedstock -
contam nants. Such catal ysts al so require periodic regeneration whereby the
coke forned is conbusted. Due to the requirenent to operate at specific
| evels of coke formatjon for, heat bal ance purposes, the yield of certain
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Accordingly it is_an object o he present invention to praqvide a
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reaction zones which enable conversion to take place in
shorter periods of contact of catalyst and feedstock, and
of passivating agents which render metal deposits less
harmful to the catalyst. These improvements are limited

" in that deactivation occurs for the major part on initial

contact of catalyst and feedstock thereby deteriorating
the level of conversion throughout the further course of
the conversion process.

Accordingly it is an object of the present invention
to provide a hydrocarbon conversion process having
increased resilience to deterioration in level of
conversion incurred on initial contact of catalyst and
feedstock. We have now found that significant increase in
conversion to gasoline range products may be obtained by
restraining direct contact of the most refractory
feedstock components with the active catalyst component,
more particularly by rendering such feedstock components
in situ in form(s) retained on the catalyst remote from
the active catalyst component, or capable of being
converted by the active catalyst component without
deleterious effect, or both.



in situin forn(s) retained on the catalyst renote fromthe active catal yst
~conponent, or capable-of being converted by the active catalyst conponent
wi t hout del eterious effect, or "both. o _ R T
~ Accortingly the present invention relates to a process for. the catalytic
conversion of hydrocarbonaceous feedstocks gqnprising contacting the
feedsgt ock wth a nol ecul ar sieve catalyst of particulate format elevated
tenperature in a checordinglathe present imventdonl rpdates| §o 8f catal yst
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- the-pores, SUItﬁg%25£g¥%&§)$§¥é}ial respectively is made with respect to
porous materials as hereinbelow defined comprising pore
openings characterised by a specific diameter or range of
diameter in any given material, as is generally
understood in the art. The limitations of the range of

° pore opening diameters for materials falling in each
class is for the present purpose defined most precisely
by the function to be performed, whereby some variation
exists dependent on the pore configuration and on the
inorganic oxide material concerned. In general it should
be understood that microporous material comprises pores
of diameter of the same order as that of the dimensions
of substantially non-refractory hydrocarbonaceous

components to be converted whereby it is shape (i.e.
dimension) selective having regard to admission of such
components within the pores, suitably having pore
diameter of less than 1.0 nm, preferably in the range 0.3
nm to 0.9 nm, and may be rendered in acidic form as is
required for acidic cracking activity, whilst macroporous
material comprises pores of diameter at least an order
greater than that of the hydrocarbonaceous components to
be converted, suitably of greater than 50 nm, preferably



di ameter of less than 1.0 nm preferably in the range 0.3 nmto 0.9 nm and
may be rendered in acidic formas is required: for .acidic cracking activity,
whi | st macroporous material conprises pores of dianeter 'at |east an order
greater than that of the hydrocarbonaceous conponents to be converted,
suitably of greater than 50 nm preferably, _ _
-4- greater than 100 n whereby it is substantially non selective having
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herein to pores Is. ma h respect 9 I né” pores ‘eXisting in
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other type of pone W' 4%T% hydrocarbon components in non-selective
manner via pores of a diameter in the range of 1.0 nm to
100 nm, for example of about 2.0 to 50 nm, also
characterized by a substantial absence of acid sites.
Reference herein to pores is made with respect to

" intracrystalline pores existing in a crystal lattice and

intraparticulate pores existing between discrete
molecules in a particle, to intercrystalline or
interparticulate pores existing within an agglomerate of
crystals or particles in solution, or to interagglomerate
pores, existing between discrete agglomerates of
particles or crystals which may be created on drying of
the shell coating, or to any other type of pore which may
be present in the material itself or once present as a-
shell coating of the catalyst core. It will be understood
that a given material may be naturally occurring or
synthesised in different forms thereby exemplifying more
than one of the above ranges, for example alumina exists
in the macroporous alpha form and in the mesoporous gamma
form, or in a single form exemplifying more than one of
the above ranges, for example clay comprises pores of
both mesoporous and microporous order.




- be present in the material itself or once present as a shell coating of .the
catalyst core. It will be.understood that a given material may be naturally-
occurring or synthesised in different fornms thereby exenpllfylng nore t han
one of the above ranges, for exanple alum na exists in the nmacroporous

al pha formand in the mesoporous gama forgy-or in a single form
exenpl i fying nore than one of the above ranges, for exanple clay co ri ses
pores of both nesoBef8ESngRdhereiBpEPoascoreeand a shell component o

Eg-respeste:‘ \e/;eggﬁega:cgggstola %relr gegﬂdgﬁéseehbnsgr@ensﬂiv@iytbﬁcmt adnest i s
oor er
conmponent natePPSF?raBBv%h&eF%HeGatPEXFErSBPP°P%?€r@%gﬁr%%fﬁoggp%%d shel |
aﬁnpogenttls }Feﬁuﬁéﬁet@r?&&g@bﬁQtSeﬁéﬁﬁﬁCElﬁd tubesemdrahelladbm¢on®m@s
ereby it w under st oaod that t care
substantially &ﬁsiﬁtgﬂﬁgﬁﬁtﬁecggpgpﬁ ssﬁ@Fng gﬁéﬁt §$§§¥§F€e£é& %hhz
that this reprezsaess wherebyndti einliubdamndeabtoodt hbatnbbatcong whereby in
Lhe Process Of phieianeal aho\ReURlraGkaCoIPaRRt SnPERRl FALESEREUERIA A | ¥

each zone of the cafa Z0ne rac erise articul ar
conver si on pro@b@sCaN@&§S§p§@eﬂﬁc&nﬂyVﬂﬁe U&Féﬁ-"@ﬁe#ﬁ"fﬁﬁﬂ@ Bgﬁﬁgt%;$ocus

for non-aci di ¢ JeagieRintd %Clal%lafct%ht %hﬁdaﬁeaﬁagc&oceﬁaomﬁaéﬁtm t he
I nher core" zone bei ng a |l ocus for standard acid nver si on of

ki.n
sel ect feedst oMper@RYoehithe ﬁﬂqgﬁsﬁg°€h$hﬁaFP¥eBFéERe G 8ﬁ nts exiting

t he shell Zonecompoﬂﬂﬁtsmﬁéﬁ%$&aQb iseeuentaalilgneaghokonar bEcthar advant age

hi th
gasal i ne. r ange SHUAINELY, SHRP R0 PELNGL GHSTAG AR LEGE BF| 2 RRFERCBLER i ol d

of gasoline atc@mvﬁnsﬁonuﬁﬁbcaﬁea,Momecsppauticalﬂg ShandatérFCEhplbtesses.
By the processighéigzﬂﬂaugnféEhs for non-acidic thermal cracking of
certain feedstock components and the inner "core" zone
being a locus for standard acidic cracking conversion of
select feedstock components including thermally cracked
components exiting the shell zone.

The process of the invention is of particular
advantage in achieving an increase in the selectivity of
conversion of feedstocks to gasocline range products, and
moreover leads to an overall increase in yield of
gasoline at constant coke make, in comparison to standard
FCC processes. By the process of the invention,
refractory feedstock components are first contacted at
high temperatures with the substantially non-acidic meso-
or macroporous shell material whereby they are converted
to form less refractory components which proceed via the
meso- Or macropores to the core acidic microporous
molecular sieve material and are selectively converted to
product, and/or the refractory feedstock components
deposit on impact on the meso- or macroporous shell
material in the form of increased refractory level
components of such high carbon content that they are
resilient to further conversion and whereby they do not



" refractory feedstock conponents are first contacted at high tenperatures
with the substantially non-acidie meso- or macroporous shell materi al
whereby they are converted to formless refractory conponents which proceed
via the neso- or macropores to the core acidic mcroporous nol ecul ar sieve
material and are selectively converted t9 product, and/or the refractory
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materi al in theomer AnEP cavtaatewithf thet acidiewel cxoapyoouwstmo kdcwlath hi gh

carbon content shade hP¥rahe.’ By Lhsike Gt HELLS of UNELIHLAY wher eby

t hey do not . . . ) cone 1 nto contact with
the acidic ni cP@$6rdad Whieckyuiarsubstankially ronmcidifcdhy rkbiaby

macr opor ous ][rat@h';v@rs%hcssfi ﬁo?ﬁbgé.tﬁﬁédﬁ%fy f'@éh?@é@k%qﬁﬂ?éﬂ&éilﬂ via
conversion o st _refractaqr eedst ock conponents is via ther y induce
rhcki g wht ch EhesmRLYy” So8uketcrtarbing GHRLCh CRATEIG Lo TRIGRE ot of
content carbontol !bei afdechedt b9UHeposﬂv$n6ﬁglﬁi¢m8¢%ﬁtm - nedrben di Tt nT@O-l or
macr opor ous mat 0 ete wtht aci di ¢_m crqporous_ nol ecul ar
sieve core in t ebgéFggﬁﬁég %gﬁgggg?ﬁng%?glﬁgghr%9923§% 1F FREHET 0Tk
conmponent s, thaeepporopst majerbvad doesrnot competentwith ytherdcidite extent
in the Conversh‘l?:r%fpo‘r%g% En‘éiééﬁi&{:ysiéfgs{:%& fx‘i’”ﬁ?é‘e%éf #‘i&{ may be
converted to uséeful “products_n nore selectrve manner by The S ape

sel ective nicr GOOVEIS1on ofullgsssrefcactery feedstochecomrRRentsi t he

invention the gMedebit competihgbty §0RLAGECIr Wsibstder {LEDPIAeH1 {gipless
than 10 seconds. Suitagbly the m nimymcontact tine is 0.1 second.” Very good
results are obtSHRGeRH &0 SOpV8Eaien; AL hees Fﬂ%rQQEHEYoéﬁegét%%htacted

wi th the catal ydmpdnents Whichom@ysbeosédfiverted to useful products in
) more selective manner by the shape selective microporous
molecular sieve core.

In the process of the invention the catalyst is
suitably contacted with the feedstock for less than 10
seconds. Suitably the minimum contact time is 0.1 second.

* Very good results are obtainable with a process in which
the feedstock is contacted with the catalyst during 0.2
to 6 seconds.

The process is carried out at relatively high
temperature. A preferred temperature range is 450 to 800
°C, more preferably 475 to 650 °C, for example S00 to 550
°C.

The pressure in the present process can be varied
within wide ranges. It is however preferred that the
pressure is such that at the prevailing temperature the
feedstock is substantially in its gaseous phase or
brought thereinto by contact with the catalyst. Hence the
pressure is relatively low, suitably in the range from 1
to 10 bar. Subatmospheric pressures are possible but not
preferred. It can be economically advantageous to operate
at atmospheric pressure. Other gaseous materials may be



The process is carrled out at relatlvely hi gh tenperature A preferred
tenperature range is 450 to0.800 [err]C, nore preferably 475 to 650 C, for
exanple 500 to 550 [err]C. - The pressure in the present process can be -
varied within wide ranges. It is however preferred that the pressure is
such that at the prevailing tenperature thg f£eedstock is substantially I n
Its gaseous phase or brought thereinto by contact with the cat Hence
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i nvention can sult e carried out In"a noVing be catalyst. Suitably
thjs is achi ev@®:By passing a fluidizing gas through the catal yst bed. The
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on the catalysmwrtlcles which may move up or down in riser or downer
flow, and is suitably fluidized to such an extent that a
dispersed catalyst phase is produced for operation at
short contact times. In this context it should be noted
that in FCC processes the catalyst particles only contain
a relatively small content of zeolitic components thereby
* satisfying attrition requirements.

During the process some coke forms on the catalyst,
whereby it is advantageous to regenerate the catalyst
after contact with the feedstock and separation of
products. Regeneration is preferably carried out by
subjecting the coked catalyst to a combustion step with
an oxidising gas such as air at elevated temperature.

The choice of meso- or macroporous non-acidic oxidic
or oxyanionic materials employed in the process of the
present invention is dependent to some extent on the
feedstock to be converted. With conversion of highly
refractory feedstocks a greater diameter of meso- or
macropore will be required than in the conversion of less
refractory feedstocks. Suitable mesoporous materials
include non-acidic oxides or oxyanion compounds of
elements selected from Groups 2A, 2B, 3A, 3B, 4A, 4B and
the Lanthanides of the Periodic Table of the Elements,



whereby it is advantageous to regenerate the catalyst after contact wth
the feedstock and separation of products. Regerieration is preferably
carried out by subjecting the coked catalyst to a conbustion step with an
oxi di sing gas such as air at elevated tenperature. The choi ce of neso-
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si eve core w thout %%c%’fﬁfndﬁfc?@f? ofP%t ﬁ‘échggr?'éfrﬁg?g#yh%geﬁstock and
in-situ fornmed tuigaess sufflicisity tac preyeot aacb_ss_ebfathergao?eedst ock
fg”ﬁggfgf S IS EMAEN PN Eohpoitht sCeBPERE! RE18KLLLE! §Bbvbayers
core without hindering access of the less refractory
feedstock and in-situ formed components. Suitably access
of such refractory feedstock components is prevented by
providing a shell comprising sufficient layers in radial
direction of crystals or particles of meso- or
" macroporous material, or agglomerates thereof, i.e.
having a sufficient radial thickness, that adjacent
interagglomerate, interparticulate or intercrystalline
meso= Oor macropores provide tortuous radiating channels.
By this means the chance of refractory feedstock
components penetrating the shell and impacting on meso-
or macropore walls where they are thermally cracked, is
greater than the chance of their proceeding, without '
contact with meso-~ or macropore walls to the core of a
catalyst particle. Preferably the shell comprises meso-
or macroporous material of substantially uniform size
agglomerates of substantially uniform size particles or
crystals, whereby meso- or macropores created
therebetween are of substantial uniformity. It is to be
appreciated that cracking catalyst particles are subject
to abrasive influences in the course of the cyclic
process, whereby some attrition takes place. Accordingly
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silica. By this means the strength of the catalyst
composition to attrition may be increased.

The microporous molecular sieve core may be comprised
of one or more individual crystals but is typically
comprised of a cluster of crystals in the form of

* agglomerates of a size convenient for handling in the
cyclic process, suitably in the range of 10 to 100 micron
in diameter, preferably in the range of 40 to 90 micron,
for example in the range of 50 to 60 micron. Such
clusters may be formed as a part of the synthesis of the
crystals, by known means, for example by spray-drying in
the presence of a suitable binder material, such as an
organic component.

The acidic molecular sieve to be employed in the
process of the'present invention is suitably any known
acidic hydrocarbon conversion catalyst. Preferably the
molecular sieve comprises a shape selective zeolitic
material having pore dimensions suited for the selective
conversion of a desired feedstock, more preferably having
pore dimensions in the range 0.3-0.9 nm. Examples of
suitable zeolites having pore dimensions in the range 0.7
to 0.9 nm include faujasite type zeolites such as



conposition to attrition may be increased. ~The 'm croporous nol ecul ar
sieve core may be conprised of one or nore individual crystals but is
typically conprised of a cluster of crystals in the form of ‘aggl onerates of
a size convenient for handling in the cyclic process, suitably in the range
of 10 to 100 micron in dianeter, preferablygin the range of 40 to 90
mcron, for exanple in the range of 50 to 60 mcron. Such clusters may be
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crystalline silica %S|I|caI%§e), silicoal um nophosphates such as SAPO- 4 and
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the netal may cbmpitseaaidicnhydroged |fearm. i ron, scandi um rhodi um and/ or
) It is to be appreciated that the greatest benefit in
terms of enhanced conversion is to be obtained by use of
the catalyst in the process of the invention as the bulk
catalyst component, but that additional benefit is to be

obtained by use as an additive catalyst component
* intended for the selective conversion of hydrocarbon

components formed in situ by the bulk catalyst component.

The microporous molecular sieve component of the
catalyst of the invention is suitably supported on a
matrix material known for this purpose, whereby the
attrition resistance of the composition is enhanced.
Suitable matrix materials are selected from clays, for
example in the form of kaoline or meta-kaoline, alumina,
silica, silica-alumina, magnesia, titania, zirconia and
mixtures thereof. Such matrix materials may be comprised
in a mixed phase with the microporous molecular sieve
material thereby forming a supported microporous
molecular sieve core. Matrix materials are suitably
present in a ratio to microporous material of from 10:90
to 90:10, preferably from 50:50 to 85:15.

Suitable feedstocks to be employed in the process of
the present invention include any feedstocks which are



‘chromium and mixtures-thereof. Preferably the zeolite is in its acidic
hydr ogen form At is to be appreciated that the greatest .benefit in
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refractory feedstock components. Hence it is usual to
treat such feedstocks for the removal of asphaltenes
prior to conversion. Deasphalting of oils is carried out
by nixing the o0il with an aromatic-free paraffinic
solvent, such as pentane or heptane, from which the

* insoluble asphaltenes precipitate and are separated. In a
particular advantage of the process of the invention,
feedstocks having a high asphaltene content may be
converted directly without prior treatment to remove the
refractory asphaltene components, whereby the asphaltenes
are thermally cracked by the macroporous refractory shell
material as above described. A particular advantage is
obtained with the conversion of refractory feedstocks
characterised by a high initial boiling point, for '
example of greater than 370 °C, and a high asphaltene
content, for example of greater than 4 $wt.

Residual fractions further comprise heavy metals in
significant amount, which metals deposit on the catalyst
during the cracking process, thereby deteriorating the
catalyst selectivity to gasoline production leading to
production of undesired dry gas components. In a further
advantage of the process of the invention certain



car bonaceous products of the aromatic class, insoluble in aromatic-free

sol vents such as paraffinic solvents. The hlgh carbon content of these
resi dual conponents renders them prone to coke precursor formation on.
cracking_which has deleterious effects on the cracking of less refractory
feedstock conponents. Hence it is usual tqotreat such feedstocks for the
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m CFopor ous nDIecuH%e éa iys of gﬁghlﬁggh Qggaggssultably obtained by
a first stage syntheSLS of the acidic microporous
molecular sieve core material, optionally supporting this
on a matrix. In a second stage the outer shell meso- or
macroporous material precursor is introduced about the

* catalyst core. Preferably each synthesis stage is
discrete, the material obtained from each stage being
suitably dried before proceeding with the subsequent
stage.

Preferably the catalyst core may be prepared by any
known means of preparing commercially available FCC
catalyst, suitably by slurrying and spray-drying zeolite
and matrix precursors separately or together, or by
mixing cooled aqueous solutions of each of a salt of
silica and of alumina and isolating, ‘drying and calcining
the solid zeolite-containing catalyst core obtained. The
supported zeolite may then be coated with a shell of
meso- or macroporous material by means known in the art
for deposit of such materials, which means should not
affect the integrity of the microporous molecular sieve
core. Suitably the meso- or macroporous shell is formed
by performing a second spray-drying of the synthesised



_include nickel, vanadium iron and sodium In a further aspect of the

. present |nvent|on there is prOV|ded a catal yst conp05|t|on In particulate
form wherein individual particl.es of catalyst conprise a core having

t her eabout a shell and wherein the core conprises acidic mcroporous

nol ecul ar sieve crystal (s) and the shell_cpymrises substantially non-acidic
Meso-: or nacroporous oxidic or oxyanionic material. The catal yst of the
i nvention is slilifldalﬂnf%kﬁPaﬁaIYe'@rbydampilegulsrageeggncngstslsi ohe acidic
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dried before proceed| Wzﬁg& thbS uent stag Pr ef erabl

catal yst core Jﬁ&% o ax 5wﬁlﬁ¥8n TY¥SLalspeFiff B ?%?%Ily
avai |l abl e FCC cceﬁ atq&stqu]sn tsa.telvye bxyslta&sybagpasﬁitedrﬁu drzlyaﬂgmeol ite and
matri x precurs r at, 0 Xkn €0us

sol utions of eg&ﬁéﬁﬁgésua 5|g§3n§ﬁ8n gﬁuﬁ%ﬁéngngﬁgsggﬁﬁﬁﬁbngdry|ng
and cal ci ni ng ﬂrmnnnﬂnuiqnaﬂnqeeacdnsarednghaakaE§stofoshebbthaaed The

supported Zeo“éééﬁﬁﬁ?é$§? Qﬁ.ggaaﬁg ggnogin§F 831 ﬁg roglgygroporous

mat eri al by means In the suc whi ch
neans shoul d nGr¥Etadsa amhef maégrlcﬂye'»opft nelm:uﬂ-aposbggengm@nahas si eve

core. Suitably ddipdBEteEd Ain @%{a&&qwulatﬁh%h | $nf @r gBUuLYoRESEOAM NG @
second spray- d&%?ﬂglof t he ugﬁt 1 o °
13 - and once antjaldyy dngrs meEopaPFi BREEORPToOUS
nol ecul ar si eveoxirdit adrs o:qxarﬁmnhednﬂaltealal at appropriate pH whereby
’ the meso- or macroporous precursor precipitated
preferentially on the surface of the (particles of)
molecular sieve crystals and conversion to the meso- or
macroporous material by a heat treatment once a desired
thickness of shell has accumulated. The shell is thus
" formed of crystals or particles of material, having
intercrystalline/~-interparticulate meso- or macropores.
The catalyst composition thus obtained may then be
calcined and subsequently steam treated as appropriate
for the conversion of amorphous material, if present, in
the catalyst shell to the desired macroporous form.
Preferably the catalyst shell is obtained by any of
the afore-mentioned techniques, from a "sol" comprising
suitable precursors of the meso- or macroporous material.
A sol is generally understood in the art to comprise
dispersed particles of a substantially regular size in
continuous fluid. Preference is also given to processes
employing sol-type solutions or certain slurries which
provide the same uniformity of particle size and
distribution.
More preferably the catalyst shell is obtained by the
afore-mentioned spray-drying technique under carefully



matrix, with a solution conprising suitable precursors of the desired nmeso- -
or nacroporous material, or by i mersion of the nolecular sieve crystals or
‘of particles of mol ecul ar si eve crystals conposited in a matrix material,
in such a solution, and drying the resulting conposition once a desired
thi ckness of shell has accumul ated, or by jgmersion of the nolecular sieve

crystals or of rticles of nnlecular sieve crystals conposited in a matrix
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- 14 - 1A to 1J by modification of samples of a commercially
available fluid catalytic cracking catalyst comprising Y-
zeolite and matrix material, hereinafter catalyst 1.
Catalyst 1 was determined by means of N adsorption, to
have micropore volume of 0.081 ml/g. The samples of
* catalyst 1 were calcined prior to modification.
EXAMPLE 1A - Preparation of catalyst 1A
A sample of catalyst 1 was placed in a commercial
spray coating unit (NIRO-Aeromatic STREA-1), and
fluidized with air having an inlet temperature of 80 °C
at a fan speed of 4. A silica sol, AKZO-Nobel Nyacol
2040NH4, containing 40 %w SiO dry solids in an aqueous
solution, was supplied to the Spray Coater using a liquid
displacement pump, the sol was sprayed over the fluidized
catalyst 1 using atomizing air at a pressure of 1.0 Barg.
After addition of the sol was completed, the fluidizing
of the catalyst was continued for another 30 minutes (for
additional drying). The catalyst was unloaded, and
calcined in a well ventilated furnace at 550 °C for
2 hours to yield the product catalyst 1A. The silica
sprayed onto the base catalyst 1 was 14.8 %w of the mass
of the final catalyst 1A as determined from the mass




-selected conditions of tenperature, fluidizing air rate, sol or .slurry
concentration and spray rate, mhereby the desired coating is achieved and
catal yst particle integrity is maintained. © In a further aspect of the

i nventi on of the invention there are provided hydrocarbonaceous products or
fractions thereof when obtained by the proggss of the present invention.

The ipvention is urther%%llustraled by neans of the follow ng non-limting
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cracki ng catal ys rvsin t and matrix material, hereinafter
catal yst 1. CatMPLE %\Es-dégqgnrammwmmw\lmsorption to have

' | fop | d
b oo modi {1 cat| The BORRLES SF BAERLS D R Tolbd PIA T R"T )
of catalyst 1 vexcepbied thah themamaunt @fbr:mﬁ.mmmqig suppliEed RO Adeomat i c
STREA-1), and fé?kﬂyzégat‘iﬁé‘ @Mt hayd f\ﬂaﬁkbd“'% AHE I o fuc0 [err]C

at a fan speed o liCa sol,. AKZO cont ai ni ng 40

%w Si Q2 dry sol?ﬂga%ﬁsﬁn %qugB%ss%%#QRl%ﬁFaMﬁé;Qﬂﬁﬂﬂﬁhﬁjhﬁ§QIﬁéﬁﬁﬁﬁ§¢ &oat er
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catalyst 1 using_atonizing a t essu 0 arg. After addition of
the sol was con%?‘é?’é‘g]an?ﬁgw#]ﬁ &‘ §Hr? %‘Id-i%ﬁﬁ%’( 1 $OTENVOHIEE +f or

anot her 30 mi nUEXBMPLBrladdi Pt atﬂ: cateel dgst was unl oaded and
fﬁ'e%i‘iﬁu'c? cat al yoi T4 PEarEhute 08 Grlp %ﬂ%ﬁ t%@'l%gg@%i“é g ol
14.8 %v of the @¥cepbionhthatnalzirceniatsdly Bachdtesr donda iy tlrse Sies
ZrOp dry solids, was supplied to the spray coating unit,
to yield the product catalyst 1C. The zirconia sprayed
onto the base catalyst 1 was 11.3 $w of the mass of the
final catalyst 1C.
EXAMPLE 1D - Preparation of catalyét 1D
The procedure of Example 1A was followed, with the
exception that a cerium acetate sol, PQ Corporation
Nyacol, containing 20 %w CeOs dry solids, was supplied to
the spray coating unit, to yield the product catalyst 1D.
The ceria sprayed onto the base catalyst 1 was 15.5 %$w of
the mass of the final catalyst 1D. B
EXAMPLE 1E - Preparation of catalyst 1E
The procedure of Example 1A was followed, with the
exception that an aluminium phosphate sol-type solution,
containing 46 g solids per litre solution, obtained by
coprecipitation from a solution of aluminium nitrate and
phosphoric acid of equimolar ratio Al:P, was supplied to
the spray coating unit, to yield the product catalyst 1E.
- The aluminium phosphate sprayed onto the base catalyst 1
was 10 %w of the mass of the final catalyst 1E.




- 15 - bal ance, which is in accordance with the reduction of the micropore

volume to 0.068 m /g as determined by N adsorption of catalyst 1A EXAVPLE

1B - Preparation of catalyst 1B The procedure of Exanple 1A was

foll oned, with the exception that the amount of silica sol supplied to the

spray coating unit was varied, yieldingdhg product catalyst 1B. The silica

sprayed onto the base catal 1 was 22.6 %v of the nmass of the final
cat al yst 1B, aEﬁ@ﬁgﬂééﬂ@hLdiﬁﬁiéﬁéEhgﬂthnEEEELEﬂELEEuction in pore vol une.
EXAVMPLE 1C - Preparmid @rodedodeab¥stxafiple 1ANRadr S6EHME Ofwi@nhe 1A was
followed, with the xcgptloqgthat a Z|rconia sol , Bacote, contflnln 15.5
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1E The procedy %pft}@(mseoffAtﬁ@Sffiﬁhh_O&ggal%Ehlfhe exception that an
al um ni um phosphat.e. sol - XP' sol UtEQn c.n akn ng 46 _g solids per litre

sol uti on, obtaliﬁndn- aa. 3 '-- of alumniumnitrate
and phosphoric aci d'haf prmueﬁmnﬂ’oEaEkamﬂlePlAmaasSﬂ@DIbﬁddIOwihﬁ Sheay

cprayed onto’ ¢ HEqRRLol Shafl B UneE 0t o0 retReBetlpR HERFRR  ©
catal yst | E. containing 14 %w Y703 dry solids, was supplied to the
) spray coating unit, to yield the product catalyst 1G. The
yttria sprayed onto the base catalyst 1 was 12 %w of the
mass of the final catalyst 1G.
EXAMPLE 1H - Preparation of catalyst 1lH
The procedure of Example 1A was followed, with the
- exception that a stannite sol, PQ Corporation Nyacol SN-
15 CG, containing 15 %w SnO; dry solids, was supplied to
the spray coating unit, to yield the product catalyst 1H.
The stannite sprayed onto the base catalyst 1 was 12 $%$w
of the mass of the final catalyst.
EXAMPLE 1I - Preparation of catalyst 1I
The procedure of Example 1A was followed, with the
exception that a mullite sol, Magnesium Electron )
Chemicals, containing Al03/SiOz in a molar ratio of 3/2,
was supplied to the spray coating unit, to yield the
product catalyst 1I. The mullite sprayed onto the base
catalyst 1 was 8 %w of the mass of the final catalyst 1I.
EXAMPLE 1J - Preparation of catalyst 1J
The procedure of Example 1A was followed, with the
exception that a titania "slurry", Degussa P50,
containing 30 %w TiOs solids in water, was supplied to
the spray coating unit, to yield the product catalyst 1J.




- 16 - EXAMPLE 1F£-_Preparation.of catal yst 1F -The procedure of Exanple

1A was followed, with the exception that a magnesium al um nate sol -type

solution, containing 26 g solids per litre solution, obtained by
copretipitation froman equi nol ar sol ution conprising magnesi um and

al um nate, was supplied to the spray coatigggunit, to yield the product
catal yst 1F. TQanEﬁnesLun1aluni ate sprayed onto the base catalyst 1 was 8
o of the mass 6f EHESRASPZYERy ORLOFTheyARRE ECAtAlySE chayas | bt ¢ of
catalyst 1G théhmapsooddithe dfinkXagatalyétwag,followed, with the

exception that risa sol, PQ Corporation Nyacol, containing 14 %v Y203
dry solids, wa ' to the spray coating unit, to yield the product

catalyst 1G The yfThisaexpmp}eddembnsthateastheatatybyticvwesadRingv of the
The procedure BETECLIARES) Atk B kb the 1hkERRLSY B Phe Btacdss
stannite sol, BQiogr pguilibrimpasteasBNcontaftnatedt abated ¢stadysn2 dry
oty " Yhe L BhkatherBraY ESRLLBReHLLcnl U e OG5
mass of the fi AOMI&add Psluidigedrbed topmépicaeauhloprivmargtalyst The
procedure of BExawikatl) wad therewtderWcbAthbBee8*weBhi @NféEAstacKUl lite
sol, Magnesium El ect.to Che@ | s ont ai ni.ng A1203/S|C2VL a no%ar ratio
of 312, was SuRSCEAbES d Tehis, 1cB8IPHg 4l 2 BEGL9AGFAVLRY BFOkRY
catal yst 1. THMAMI hini¢ st ay¢dmpeiratuite b&s640afal yshe lprasess%w of the
The procedure SFTERMISTS PRAREORBIEoRER Lo PREL RLORRCLP: FORLE NI D4LTt ani a
"slurry", DeguEAMPIE 3containing 30 % Ti 2 solids in water, was supplied
to the spray coati ijg;Wigkampley dehBnkPeaREdtfE £8E21YEic Tdracking
performance according to the invention in the process
using equilibrium coke, steam and heavy metals
contaminated coated catalyst.
Catalyst 1A was contacted in a cyclic deactivation
- unit (CDU) with a vanadium and nickel-containing gasoil,
and with steam at 750 °C, to mimic activity of an
equilibrium catalyst loaded with 7200 mg/kg vanadium and
2400 mg/kg nickel. The deactivated catalyst was contacted
with the feed$tock of Example 2, in a MAT unit following
the procedure described in Example 2. The process
conditions and product yields are given in Table 2 below.
EXAMPLE 4 (Comparative) )

The procedure of Example 2 was repeated with use of
catalyst 1. The process conditions and product yields are
given in Table 2 below.

EXAMPLE 5 (Comparative)

The procedure of Example 3 was repeated with use of
catalyst 1. The process conditions and product yields are
given in Table 2 below.




- 17 - The titania sprayed onto the base catalyst 1 was 10 %w of -t he mass

of the final catalyst 1J. EXAMPLE 2 - . This exanpl e denonstrates.the
catal ytic cracking performance according to the invention in the process
using-equilibrium steam contam nated coated catal yst. Cat al'yst 1B was

contacted with steamat 788 [err]C for % hgurs in a fluidized bed to mnmc
equi l i briumcatalyst .activity, and thereafter contacted with a feedstock
described i n TABPLEI1pcFERASEACKk AtmespherictBeskdueng (MAT) unit at a
tenperature of 540 [err]C. The process conditions and product yields are
given in Table bel _ow. MPLE 3 - This exanpl e, depronstrates the

catal ytic cracﬁ%ﬁ@gﬁgff nce according to the i terfion in the process
usi ng equi l i br Hydirogiea, 8$weam and heavy netal s cont2and nat ed coat ed

catal yst. SRl §%§t 34 was contacted in a cyckic deactivation unit (CDU)
w th a vanadi um a ni’ ckel - contai ning gasoil, aht-with steamat 750 [err]C,
to mmc activNdfEregenn &§uilibrium catal yst | oadeddw®th 7200 ny/ kg

vanadi um and -2 hekel . The deactivate tal yst was contacted with-.
t he feedstock gggﬁggﬁggesgﬁbin a MAT unit follghfﬁg t he procedure descri bed
in_Exanpl e 2. Yi€kedoc®PBVconditions and product yi®+H8 are given in Table
2 bel ow. EXAMPIrdadsenPehzbbie) sw  The procegugg of Exanple 2 was
repeated with use of cat a¥st 1. Th grocess conditions and product yields
are given in T§BP§m?tB€I§ SCREAMPLE¢51P@otpar ati vel®+2  The procedure of
Exanpl e 3 was mrepmatdd Garbonsetwf catal yst 1. Thelpr®cess conditi ons and
product yields are given in Table 2-bel ow.

TABLE 2
Example 2 Example 4 Example 3 Example 5
Catalyst 1 Catalyst Catalyst 1 Catalyst
T/°C 540 540 540 540
Cat/oil 3 3 3 3
- ratiol
Yields %w
C1-C4 18.5 22.0 11.6 10.7
Cg-221 °C 47.9 46.6 48.7 42.2
221-370 °C 18.4 17.1 22.7 22.7
370+ °C 7.6 5.8 8.5 15.3
Cokel 7.6 8.5 8.5 9.1

1 For a given cat/oil ratio, MAT unit conversion and’
coke yield are typically higher than those in large scale
riser operation.

From Table 2 it is apparent that catalysts 1B and 1A
exhibit more attractive product yields and lower coke
yields than the comparative catalyst 1.

By comparison of the performance of Examples 2 and 3
it is apparent that improvement in performance is



- 18 - TABLE 1: Feedstock At rmspherl c.Residue Gavity, API

21. 8 Hydrogen, % _ - 12.3 Sul phur, %w

0.85 Nitrogen, %w - ' : 0.2 Vanadi um ppnmv

8.60 Nickel, ppnv ' 4.10 Conradson Carbon, %w
3.66 Kinematic Viscosity, [err] 100 C -19 - 16.2 Aromatic Carbon, %w
15.5 . TABLE 2 | e Exampl e 4 Exarrpl e 3 Exanple 5
Catalyst 1 Cat a‘?%%”ﬁ%‘!d’f%‘ihﬁr &Fcé}%tthﬁ catalyst hagobeen 540

540 540cémtdminated by Heavy metals.3 3 3
ratioferr] Yields % (Jerr]-Cerr] 18.5 22.0 11.6
10.7 CJerr]-221 [err]C 47.9 46. 6 48. 7 42.2 221-370
[err]C 18.4 17.1 22. 7 22.7 370+ [err]C 7.6
5.8 8.5 : 15. 3 Coke[err] 7.6 8.5 8.5

9.1 1 For a given cat/oil ratio, MAT unit conversion and coke yield are
typically higher than those in large scale riser operation



From Table 2 it is apparent that catal ysts 1B and 1A exhibit nore
‘attractive product. yields and | ower coke yields than the conparative

catal yst 1. By conparison of the performance of Exanples 2 and 3 it is
apparent .that inprovenent in performance is

- 19 - observed whether or not the catal yspghas been contam nated by heavy
nmetal s. - 20 -

TS 0290 SIN CLAI MS 1. ProcesEs (9(29t(h§IN_
catal ytic conversion of hydrocarbonaceous feedstocks conprising contacting

the feedstock with a nol ecul ar sieve cgiaﬁyzt of particulate form at

el evated tenperature in a conversion terised in that individua
particles of catalyst conprise a core having thereabout a shell wherein the

oot n*SurElaekfog ¥ o s IARYIAL TRRSR L) e <
oxyani oni c hydrocarbonaceous feedstocks comprising contacting the
feedstock with a moleéular sieve catalyst of particulate
form at elevated temperature in a conversion zone,
characterised in that individual particles of catalyst
comprise a core having thereabout a shell wherein the

core comprises acidic microporous molecular sieve
crystal(s) and the shell comprises a substantially non-
acidic meso- or macroporous oxidic or oxyanionic

material.

2. Process according to claim 1 carried out in a moving
bed of catalyst wherein the catalyst is contacted with
the feedstock for less than 10 seconds and suitably more
than 0.1 second, preferably during 0.2 to 6 seconds in a
- weight ratio of up to 150 kg catalyst per kg of
feedstock, preferably from 5 to 100:1, for example from 7
to 20:1, at relatively high temperature, preferably in
the range of 450 to 800 °C, more preferably 475 to
650 °C, for example 500 to 550 °C, and at a pressure
suitably in the range from 1 to 10 bar.
3. Process according to any of claims 1 or 2, wherein
the feedstock is selected from long residues, short
residues, flashed distillates, hydrotreated and
hydrocracked feedstocks, gas oils, vacuum gas oils, tar
sands, shale oils and coal liquids, and preferably
comprises residual fractions derived from crude oils such
as heavy residual oils more preferably having a high
initial boiling point, for example of greater than

370 °C, and a high asphaltene content, for example of
greater than 4 %wt.

* ¢ L M § *



“materi al . 2 Process accordlng toclaim1 carried out in a noving bed of
catal yst wherein the catalyst is contacted with the feedstock for |ess than
10 seconds and suitably nore than 0.1 second, preferably during 0.2 to 6-
seconds i.n a weight ratio of up to 150 kg catalyst per kg of feedstock,
preferably fromb5 to 100 1, for exanple £rpmm<4 to 20:1, at relatively high
t enpet at ure, fer i n the e of 450 to 800 [err]C, _nore preferably
47gpto 650 [errf %ﬁéﬂﬁﬁQ??éiéa(§°59@Y[QﬁrFéalﬁﬁdlaL°a3pr@§§Eﬁén

s:;. _tabul/ in thethangmtélm ].:lcdrie b : mpfised ﬁtg@gs?oascaa@e&aa@gawn fh t
claims 1 or e eedst ock ,i.s selected fro resi s, shor
resi dues, flasﬁégg% éi%*%ﬁﬁ%& Pﬁ?ﬁ?% aﬁ@’h?&ﬁgéFégnglpe§5§tocks
gas oils, vacuuramges ®i3 som tto Ghdm asithltheoishe 1Andonpal skisomeddpoadds
prefer ably comidpee: Jetsliale WA | IRt v T OMCbISohl Ly Ul o
for exanpl e of efample ehah B [S@rrrm oa:nd:omplmglesamplcabpem'eusontent for

exanpl e of gre%ﬁfﬁeffﬁﬁ‘KBQQK pore dlameter of greater than 50 nm, 21 - 4.
Process accordipg to an alns 3, where€in the catal yst core

conpri ses ni cr opor RO %r4%°4%ﬂ91d:0p@|né( @fagdadmsofl tes4 whexeinothm

preferably in téereaage ﬁaélnrad@dhe%mra@%et '&%t%'i?lslt ﬁ%pbk%%@n&fesgporous
mat eri al havi ng pore di anet er_ of nmto exanple of 2.0 to 50

nm or conprise3 ﬁ%ﬁ?%%o??ﬂEPQﬁﬁ§ﬁ|99mﬂﬁiﬂ%ﬂ? ﬁHPbS&PéﬁéFErrépléﬂeépéﬁsthan
50 nm 5. Procefs aRrocess adcomiingfteclatiyefl claifhswherei 8 wheresehe thad

iQﬁL'r. o two SRR ERLEy Moo HA N Ml BT FiRT RS SR S5EE) ai o
1 to 5 wherein ft\@nsmmdmqumﬁsm dixyarsonp conpeoumdise pifale Lemeadlsect ed

selected from Groups 2A, 2B, 3A, 3B, 4A, 4B and the
Lanthanides of the Periodic Table of the Elements, for
example clays, such as kaoline and meta-kaoline, alumina,
silica, silica-alumina, magnesium aluminate, magnesia,
calcia, titania, zirconia, yttria, ceria, lanthana, tin

* oxide, aluminium phosphate and mixtures thereof, or
wherein the substantially non-acidic macroporous material
is selected from alpha-alumina, silica, for example in
the form of amorphous silica, silica-aluminas, for
example in the form 6fdﬁullite, magnesia-aluminas, for
example in the form of spinels, magnesia-silicas, ceria,
yttria, aluminium phosphate and mixtures thereof.
7. Process according to any of claims 1 to 6, wherein
the thickness of the meso- or macroporous shell remaining
in equilibrium catalyst particles is in the range of 1 to
20 micron, preferably in the range of 2 to 10 micron.
8. Process according to any of claims 1 to 7, wherein
the shell comprises meso- or macroporous material of
substantially uniform size agglomerates of substantially
uniform size particles or crystals.
9. Process according to any of claims 1 to 8, wherein
the catalyst shell is obtained by spray-drying, '

A



~ fromnon-acidic OX|des or oxyani on conpounds of eIenents selected from -
G oups 2A, 2B, 3A, 3B, 4A, 4B and the Lant hani des of the Periodic Tabl e of
the El enents, for exanple clays, such as kaoline and neta-kaoline, alumna,
silica, silica-alunina, magnesi um al um nate, magnesia, calcia, titania,
zirconi a, yttria ceria, lanthana, tin exi2@e- al um ni um phosphate and

I Xt th whe th bst anti al di
mator ol i o soRBRERR P PontuPERAbARbIRror Brreial CRERS A 4T tho T or m of

amor phous si | i campsiibing- ahitrabls, pfecuesanwlaflthéPmeédxrnnﬁ mul lite,

I th
Cori . yiiri a BaFropSEoRY MBLERLRL, Wnts! Bhe pRbidiey (B HA MY
according to aby §PrGVadﬁwlmgto 6, wherein the thickness of the neso- or
macroporous shell peRREBsNGC Br&‘aﬁb't@rﬁg‘&ftéﬁ/ﬁ#s PRred 9 e utexdih Lhe

range of 1 to 20 mcron, preferab mcro
Process accor dth§ Fétéﬁys§f539&4n§°@P¥bS$$ %H%$€#¢¢%¢k#¥ﬂﬂ94‘%ﬁ#ﬁ#qses

m%';oi 0{ mlifroﬁ@'sf@%rﬁﬁ%ebkihltéf lﬁuaﬁyaﬁibﬁiéym'ﬁéfpéinpwze aggl omegI at estof
subst anti a i fQrmsize particles or cr rocess according to
oy of ¢l ai me 1htoBE0CRRS, BEROFAERE aES) 38V ShoFTAImS Gt i pperein O
spray- dryi ng, the molecular sieve comprises a shape seléﬁﬁiﬁé(onlltlc f

i npre natlon i_Ri s o
the meso- or nBersserb.Lavifd Bar? 3RpeSRRBRSI IS A ENE CFI S I, Ly
spray-drylng. f@r Rxappde abcthdi ngnge Any t6 ¢l Aims nn¢kudnn@mere|n t he
catal yst shell ﬁﬁgﬁrs'lﬁs tgpQS%@B&hEEEVaGEH ?&' 9é81{'§é§’pf”£}&l§ )?Xfc?fc or

oxyanl oni c materi ocess accor
wher ei n t he nolexampde Q-Peﬁéaééﬂrﬁﬁﬁge§°§msh&ﬁ@ls‘éee]@@t%ea%o?%l’et%t eri al

havi ng pore di gaeyaQnor Ant k8e’ 2868e00330t8 00V nm including
crystalline silica (silicalite), silicoaluminophosphates
such as SAPO-4 and SAPO-11, aluminium phosphates such as
ALPO-11, titanium aluminophosphates and -silicates such
as TAPO-11 and TAS0O-45, boron silicates and crystalline
(metallo) silicates such as ferrierite, erionite, theta
and the 2SsM-type zeolites such as ZSM-5, ZSM-11l, ZSM-12,
ZSM-35, ZSM-23, and ZSM-38 wherein the metal may comprise
aluminium, gallium, iron, scandium, rhodium and/or
chromium, and mixtures thereof.

12. Process according to claim 11 wherein the zeolite is
substantially in its acidic hydrogen form.

13. Process according to any of claims 1 to 12 wherein
the catalyst is employed as the bulk catalyst componené,
and/or as an additive catalyst compornent intended for the
selective conversion of hydrocarbon components formed in
situ by the bulk catalyst component.

14. Process according to any of claims 1 to 13 which is a
fluid catalytic cracking process.

15. Catalyst composition comprising a core of acidic
microporous molecular sieve crystal(s) having thereabout

R



for exanple in the range 0.7 to 0.9 nmincluding faujasite type zeolites
“such as:zeolites Y-and X for exanple in stabilised form zeolite beta and
zeolite onega, or in the range 0.3 to 0.7 nmincluding crystalline silica
(siltcalite), silicoalum nophosphates such as SAPOG-4 and SAPO 11, al um ni um
phosphat es such as ALPO 11, titanium alurBhophosphates and -silicates such

as TAPO 11 an ;i e I he | i cates
such as ferri% g,[ﬁ%cf er%lfo%%%a?'}#l?iig §°3hg°§§¥f§ @ﬁ% ze%%rrﬁég{éﬁéﬁé{é

ZSM' 5, ZSM 11,0XASNicl DY ZSWagsonteMvmaseraad. ZSM 38 wherein the met al may
conprise al umjyyu 2l on al h / and
m xtures ther e(r)af rﬁﬁﬁﬂg ocesgcggggrggaaqt:gg]c £ fgigﬂy\ﬁggeg{l\e? éfgaé'% teis
subst anti al | yql?tqlt@dachl’d@lehwﬂo@éﬁ > rﬁhelBFeﬁﬁbﬁeé@’a@Eb@Gr ng to any of
claims 1 to 12 wherein the catalyst is enployed as the bul k catal yst
conponent, and/or as an additive catal yst conponent intended for the

sel ective conversion of hydrocarbon conponents forned in situ by the bul k
catal yst conmponent. 14. Process according to any of clains 1 to 13 which is
a fluid catalytic cracking process. 15. Catal yst conposition conprising a
core of acidic mcroporous nol ecul ar sieve crystal (s) having thereabout

- 23 - a shell of substantially non-acidic nmeso- or macroporous oxidic or
oxyanionic material. 16. Hydrocarbonaceous products or fractions thereof
when obtai ned by the process of the present invention.

V15/TS0290FF

e



-V15/ TSO0290FF

»
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ABSTRACT

PROCESS FOR THE CONVERSION OF A HYDROCARBONACEOUS
FEEDSTOCK

Process for the catalytic conversion of
hydrocarbonaceous feedstocks comprising contacting the
feedstock with a molecular ‘sieve catalyst of particulate
form at elevated temperature in a conversion zone,
characterised in that individual particles of catalyst
comprise a core having thereabout a shell and wherein the
core comprises acidic microporous molecular sieve
crystal(s) and the shell comprises a substantially non-
acidic meso- or macroporous refractory material, catalyst
compositions which can be used with such processes and
hydrocarbonaceous products derived therefrom.
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