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[0003]  This application is related to co-pending applications Serial Nos.
, , and , of even date, claiming priority,
respectively from Applications Serial Nos. 60/656,954, 60/656,945, 60/656,946
and 60/656,947, all filed 28 February 2005 and entitled respectively, “Gasoline
Production By Olefin Polymerization”, “Vapor Phase Aromatics Alkylation
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BACKGROUND OF THE INVENTION

[0004]  Following the introduction of catalytic cracking processes in
petroleum refining in the early 1930s, large amounts of olefins, particularly light
olefins such as ethylene, propylene, butylene, became available in copious

quantities from catalytic cracking plants in refineries. While these olefins may



cracking off gases are therefore desirable and from
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phosphoric acid [SPA] polymerization process remains the most important

refinery polymerization process for the production of motor gasoline.

[0005] In the SPA polymerization process, feeds are pretreated to remove
hydrogen sulfide and mercaptans which would otherwise enter the product and
be unacceptable, both from the view point of the effect on octane and upon the
ability of the product to conform to environmental regulations. Typically, a feed
is washed with caustic to remove hydrogen sulfide and mercaptans, after which
it is washed with water to remove organic basis and any caustic catryover.
Because oxygen promotes the deposition of tarry materials on the catalyst, both
the feed and wash water are maintained at a low oxygen level. Additional pre-

treatments may also be used, depending upon the presence of various
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amounts of butadiene may be permissible although this diolefin is undesirable

because of its tendency to produce higher molecular weight polymers and to
accelerate deposition of coke on the catalyst. The process generally operates
under relatively mild conditions, typically between 150° and 200°C, usually at
the lower end of this range between 150° and 180°C, when all butenes are
polymerized. Higher temperatures may be used when propylene is included in
the feed. In a well established commercial SPA polymerization process, the
olefin feed together with paraffinic diluent, is fed to the reactor after being

preheated by exchange with the reaction effluent.



olefin feed together with paraffinic diluent, is fed
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[0009] The tubular reactor is basically a shell-and-tube heat exchanger in

which the polymerization reactions take place in a number of parallel tubes
immersed in a cooling medium and filled with the SPA catalyst. Reactor
temperature is controlled with the cooling medium, invariably water in
commercial units, that is fed on the shell side of the reactor. The heat released
from the reactions taking place inside the tubes evaporates the water on the shell
side. Temperature profile in a tubular reactor is close to isothermal. Reactor
temperature is primarily controlled by means of the shell side water pressure
(controls temperature of evaporation) and secondly by the reactor feed
temperature. Tubular reactors usually operate at pressure between 5500 and
7500 kPag (800-1100 psig) and temperature of around 200°C (about 400°F).

Conversion per pass is usually high, around 90 to 93 % and the overall
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the closely related MOG
product octane quality since benzene and other single ring aromatics make a
positive contribution to product octane. Certain processes have been proposed
for converting the benzene in aromatics-containing reﬁnery' streams to the less
toxic alkylaromatics such as toluene and ethyl benzene which themselves are
desirable as high octane blend components. One process of this type was the
Mobil Benzene Reduction (MBR) Process which, like the closely related MOG
Process, usgd a fluidized zeolite catalyst in a riser reactor to alkylate benzene in
reformate to from alkylaromatics such as toluene. = The MBR and MOG
processes are described in U.S. Patents Nos. 4,827,069; 4,950,387; 4,992,607

and 4,746,762.
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processes are described in U S. Patents Nos.

4,827,069; 4,950, 387; 4,992,607 and 4, 746, 762. [ 0012]
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excess refinery olefins and gasoline; processes of this kind have often functioned
by the alkylation of benzene with olefins or other alkylating agents such as
methanol to form less toxic alkylaromatic precursors. Exemplary processes of
this kind are described in U.S. Patents Nos. 4,950,823; 4,975,179; 5,414,172,
5,545,788; 5,336,820; 5,491,270 and 5,865,986.

[0014]  While these known processes are technically attractive they, like the
MOG and MBR processes, have encountered the disadvantage of needing to a
greater or lesser degree, some capital expenditure, a factor which militates
strongly against them in present circumstances. What is needed is a process that
is, as near as possible, a “drop-in” replacement for and existing refinery process,

capable of utilizing existing refinery equipment as far as possible.
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In distinction to similar processes now current for chemicals production
which require - high purity feed components, allow normal refinery
streams with their concomitant levels of impurities to be used, at

consequent lower cost.

[0016]  Co-pending U.S. Patent Application No. , claiming priority of
Application Serial No. 60/656,954 describes a process for the conversion of light
olefins such as ethylene, propylene, and butylene to gasoline boiling range motor
fuels using a solid polymerization (condensation, oligomerization) catalyst
which is capable of being used as a replacément for solid phosphoric acid

catalyst in process units which have previously been used for the SPA process.
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process. Summary of the Invention [0017] W have now
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R{!?Bll]e (i{}% Sﬂmlf%t_ed to gasoltme bgﬂmg range %ue? products and, at the same
time, enables the refinery to comply with gasoline benzene specifications. The

process is similar to the process described in U.S. Application No.
(claiming priority of Ser. No. 60/656,954) in that light refinery olefins are
converted to higher boiling products in the gasoline boiling range in a fixed bed
catalytic process using a zeolite catalyst, the difference being that in the present
case, the reactions are carried out in the presence of benzene and optionally other
light aromatic compounds, to produce a product possessing a high octane rating
characteristic of the alkylaromatics resulting from the alkylation of the benzene

with the olefins present in the feed.

[0018]  According to the present invention, a mixed light olefin feed such as a
mix of at least two of ethylene, propylene, and butylene, optionally with other

light olefins, are reacted in the presence of a light aromatic compound such as



(claimng priority of Ser. No. 60/656,954) in that

light refinery olefins are converted to higher boiling
w@e@doets7 i n t he gasoline boiling range in a fPEUSIHEE007169

catal ytic process using a zeolite catalyst, the

difference being that in the present case, the

reactions are carried out in%he presence of benzene

and optionally other |ight aromati c conpounds, to

produce a product possessing a high octane rating
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known to includes zeolite PSH 3 MCM 22, MCM 36,

MCM 49, 6, SSZ 25, ERB-1 and ITQI. The process
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MBivE@thances ef fegeserated MEM-22icatmlyst iesommerabladd it ofnkle fresh

| gqi fi.cantl re stable for the praduction of notor,.
Z&@f&\fr%cag@‘%fh CHOPSHRIEZRG e Sfalyst ghemsnableforcopyentional

T&@d&ﬁie%ggﬂepatﬁﬁrtg dpee of regenerated MCM 22
catalyst s conparable to that of the fresh MCM 22

catal yst, denonstrating that the catal yst is anmenabl e

t[80£o‘f nve.fﬁei ggnavlersion of an SPA process unit to operation with the present
molecular sieve based catalysts therefore comprises, in prihciple, withdrawing
the solid phosphoric acid [SPA] catalyst from the unit and loading an olefin
condensation catalyst comprising an MWW zeolite material into the reactor of
the process unit. Following unit conversion, the refinery olefins may be
processed with the light aromatic stream to form the high octane, low benzene

gasoline fuel product using the appropriate process conditions described below.

DRAWINGS



oxi dative regeneration techni ques. [0020] The
conversion of an SPA process unit to operation with

wo b@opoesent nol ecul ar sieve based catal ysts tPET/E5m0€007169
conprises, in principle, withdrawing the solid
phosphoric acid [ SPA] catalyst fromthe unit and
| oadi ng an ol efin condensati-do-catal yst conprising an
MAW zeolite material into the reactor of the process
unit. Followi ng unit conversion, the refinery olefins
a0k privgesseshoyystdpiogess| schematin fordhd elefn pelymmerization unit

f ' b | ] f el
ooV heet R FEy ofc Bl A0 D EndRERaloh ey tho present
dgmseddskhed bel ow. DRAW NGS[ 0021] Figure 1 shows a

process schematic for the olefin polynerization unit

f 890%2bnv gl siaggrerh showiagpheo plkylation gifi@ lighh awomeaticdraction
4 [ resent process. [0022] Figure 2

ims?{rlg{ at}ﬂg%ﬂggﬂ(g\?\np%rabyﬁ%gal kyl ation of a light aromatic

fraction wth ethyl ene and/ or propyl ene. DETAI LED

DESCRA BT OID ESCRIHETONVBNTIEENDSPANTTON Conver sion
[0023] The present process is ftor the upgrading of

light olefins in the presence of light aromatics to
PruEe.; i.gh. octane rating, aromatic notor gasoline
of re ugg: Vg%%%he content which may be fed directly
into the refinery gasoline pool as a high val ue bl end

C o8 eNtTheAbfQent Oyrodest bles Al §g§o§rﬁﬁg of llﬁéh% olefins in the

reaction conditions, other fuels, xanple,
apoesenée of dight @rameatics dndprieduaj ethigh ewthnstmtihg, amynapie motor

produced.. The ocess is intended t royi de a
Rt Roh R saishl R mat Po R etedadnig g refnery
t hasdiegboh ey 2 RO bleRIRYINPEN&RN288S; by XhbIB@djustment of
refinery gasoline blend pool." The presenf upgrading
pitlscresetiqnseondifionstathsrsfielshfor kxaapleparometid ressl diestil and kerojet
r %Pén%cs%&g 'inafy%re p%)(ﬁm%ﬁd The p?gc%gsl &Sntended to provide a replacement
for the SPA polymerization process with the added advantage of removing
benzene from the refinery gasoline blend pooi. The present upgrading process
uses a catalyst which can be used as a direct replacement for SPA and so enables
existing SPA units to be used directly with the new catalyst with minimal unit
modification, in this way, the advantages of the new catalyst and process can be

effectively exploited while retaining the economic benefit of most existing

refinery equipment.

[0024]  The process units used for the operation of the SPA process for the
catalytic condensation of light olefins to produce motor fuels are well known.
The chamber type units typically comprise a feed surge drum to which the
olefins and any diluent are supplied, followed by a heat exchanger in which the
feed is preheated by exchange with the reactor effluent, after which it is charged

to the reactor where the polymerization (condensation) takes place. Control of



existing SPA units to be used directly with the new
catalyst wwth mnimal unit nodification, in this way,
wo b@caghwant ages of the new catal yst and procesBCT/ER2006007169

effectively exploited while retaining the econom c
benefit of nobst existing refinery equipnent. [0024]
The process units used for theE -operation of the SPA
process for the catal ytic condensation of |ight

ce, notor fuels are well known. The
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t' hidowsjtect stebilieér whergcthe hoiyraac padodineaeodiwatadliis deliadiSReid
i n,the reacto e reactor effluent, cooled in

oA SRt RV B ety e b atrlo  Cherlhé hnds way be sent
whgr£c1. lies uehanthe | ﬁeﬁi d dens
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f dwgregithilamancilizdy quigheteepFihasin thisicask] the indcdskiopviortthe gecycle
sta iIiz%a?V\here t.h%ﬂgol nmer gasoline product at the

d B BEORLPHRARYS BfR®%Elre [RVP] and |ight ends are

separated. The light ends may be sent to a C3-C4

splitter depending on the refinery needs. Units with

t UBRA%r rleiketSs tiramelesilar bigve eatalybtis aisgd imrthe presamtgpocess are
that in this case, the necessity for t recycl e d.
RSt R e PR EET Suages 10E BRY 5 5PA. in char
Mthef dtetinofd StibleC Rsfkuiedt tH3€alt Bowh Gnl! 88 Gbel) REERSted by
are non-corrosive but possess significant advantages

wi the ameypeef water Spahe foedt HBhe presgntanatalysts eresteadile regenerable

U B PR e B T i
C aboalplatt Scahlgtic eadivity iIAPRAMUIE restored. Cycle times before

regeneration or reactivation is required may be six months, one year, or even

longer, representing a significant improvement over SPA. Since conventional
SPA condensation units necessarily include facilities for the discharge and
reloading of catalysts as a result of the short life of a catalyst, these units may
readily accommodate the present molecular sieve catalysts. The SPA units do
not, however, include facilities for in-situ regeneration since the SPA catalyst is
used on a once-through basis before it requires disposal. The molecular sieve
catalysts used in the present process, however, are fully regenerable and for this
purpose, can be withdrawn from the reactors for ex-situ regeneration. This will
typically be a simple matter to arrange using the spent catalyst discharge
equipment of the SPA unit. Similarly, the SPA charging equipment lends itself

directly to the charging of the zeolite catalysts into the reactors. If suitable



usi ng conventional hydrogen stripping or oxidative
regeneration, after which conplete catalytic activity

wo goosopdant i al |y restored. Cycle tines befor ePCT/US2006/007169
regeneration or reactivation is required may be six
nont hs, one year, or even |longer, representing a
significant inprovenent overij$HPA. Since conventional
SPA condensation units necessarily include facilities
for the discharge and rel oadi ng of catal ysts as a
r pswiigionffot e stuordgehdritiorotam beatmatlystn aphepeiatenidggneration

ad|I acco gate t he present nol ecul ar sieve

cﬁ%ﬂpg 'ﬁﬁ?q§%¥)ﬁF?% do not, however, include
faC|I|t|es for in-situ regeneratlon since the SPA
catalyst is used on a once-through basis before it
r &pifl Cenvediigiposal . The nol ecul ar si eve catal ysts used
in the present process, however, are fully regenerable
and for this purpose, can be withdrawn fromthe
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guard bed system may be used with the two beds used in series for contaminant

removal and the third bed on regeneration. With a three guard system used to
achieve low contaminant levels by the two-stage series sorption, the beds will
pass sequentially through a three-step cycle of: regeneration, second bed
sorption, first bed sorption. The mixed olefin/benzene charge then passes
through reactor 16 in which the olefin is reacted with the aromatics to form the
desired alkylaromatic product of reduced benzene content during its passage
over a sequence of catalyst beds in the reactor. Effluent passes out of the reactor
through heat exchanger 13 and then to flash drum 20 The alkylaromatic product
paéses out of flash drum 20 through line 22 to the fractionator 25 to provide the

final stabilized gasoline blend component in line 26 with reboil loop 28



reactor 15a to renove contam nants such as organic

nitrogen and sul furcontaining inpurities. The guard
whedooppobe operated on the swing cycle with tNI/DSS6/007169

15a, 15b, one bed bei ng used on stream for contam nant

renoval and the other on regeneration in the

conventional manner. If desitxd, a three-bed guard bed

system may be used with the two beds used in series

for contam nant renoval and the third bed on
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as a sinple olefin polynerlzatlon unit as described in
C(ﬁh?JMISF@ @fﬁbﬁr@atqr@ﬁsem?mm aimng priority of US
Ser. No. 60/ 656, 954) ("Gasol i ne Production by defin
Pol ynmeri zation") with chanber type reactors, provision
f quo2spCy it @mdlyst used in the guard bed will normally be the same catalyst

o

used in the alkylation reactor as a matter of operating convenience but this is not
required: if desired another catalyst or sorbent to remove contaminants from the
feed may used, typically a cheaper guard bed sorbent, e.g a used catalyst from
another process or alumina. The objective of the guard bed is to remove the
contaminants from the feed before the feed comes to the reaction catalyst and
provided that this is achieved, there is wide variety of choice as to guard bed

catalysts and conditions useful to this end.

Catalyst



quench may be made as described in that application.
The product recovery section of a converted tubular

WO e/ 0Bl unit nmay be simlar with the excepti POT/URRNG6/007169
the recycle and quench lines are not necessary in any
event since any required reactor tenperature control
is effected by neans of the-ligqui d cool ant on the
shell side of the reactor assenbly. [0028] The
catal yst used in the guard bed will normally be the
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ditedér singtira dfverta@ometrbers ofethe faimélyesuch a8AMCM-22, the cup-

oS chtieh EORBTRJOBRopIoHPEmI RiBSTAgS: Ahe NEMCAR iy of

t %’cﬁltgseohbst ©8itrabf8  significant scientific attention since its initial
announcement by Leonovicz et al. in Science 264, 1910-1913 [1994] and the
later recognition that the family is currently known to include a number of
zeolitic materials such as PSH 3, MCM-22, MCM 49, MCM 56, SSZ 25, ERB-
1, ITQ-1, and others. Lobo et al. AIChE Annual Meeting 1999, Paper 2921].

[0030]  The relationship between the various members of the MCM-22 family
have been described in a number of publicatiéns. Three significant members of
the family are MCM-22, MCM-36, MCM-49, and MCM-56. When initiélly
synthesized from a mixture including sources of silica, alumina, sodium, and
hexamethylene imine as an organic template, the initial product will be MCM-22
precursor or MCM-56, depending upon the silica: alumina ratio of the initial

synthesis mixture. At silica:alumina ratios greater than 20, MCM-22 precursor



crystals are fornmed of relatively small nunber of

units along the c¢c direction as a result of which, nuch
wo@bRooblogtoent al ytic activity is due to active siPEBUS2006/007169

| ocated on the external surface of the crystals in the

formof the cup-shaped cavities. In the interior

structure of certain nenbers.gf. the famly such as

MCM 22, the cupshaped cavities conbine together to

forma_ supercage. The MCM 22 fanily of zeolites has
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precursor can be converted directly by calcination to
MCM 22 which is identical to calcined MCM 49, an

A B A W B s
MphootSs it NECMa3nbhaugh zanlid MEM4D are te btuld & have certain
advantages relative to MCM-22. It has been found that the MCM-22 may be
either used fresh, that is, not having been previously used as a catalyst or
alternatively, regenerated MCM-22 may be used. Regenerated MCM-22 may be
used after it has been used in any of the catalytic processes for which it is
suitable, including the present process in which the catalyst has shown itself
remain active after even multiple regenerations. It may also be possible to use
MWW catalysts which have previously been used in other commercial processes
and for which they are no longer acceptable, for example, MCM-22 catalyst
which has previously been used for the production of aromatics such as

ethylbenzene or cumene, normally using reactions such as alkylation and

transalkylation. The cumene production (alkylation) process is described in U.S.



interlam nar spacing slightly greater than that found
in the calcined MCM 22/ MCM 49 materials. The
wan@gndeesi zed MCM 56 may be cal cined itsel f tBCT/O82006/007169
cal cined MCM 56 which is distinct from cal ci ned
MCM 22/ MCM 49 in having a randomly oriented rather
than a lam nar structure. I nlghe patent literature
MCM 22 is described in U S. Patent No. 4,954,325 as
well as_in U S 5 250,777; 5,284,643 and 5, 382, 742.
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formulated in the binder-free form by the use of suitable extrusion techniques,
for example, as described in U.S. 4,908,120. When used, matrix materials
suitably include alumina, silica, silica alumina, titania, zirconia, and other
inorganic oxide materials commonly used in the formulation of molecular sieve
catalysts. For use in the present process, the level of MCM-22 in a finished
matrixed catalyst will be typically from 20 to 70 % by weight, and in most cases
from 25 to 65 % by weight. In manufacture of a matrixed catalyst, the active
ingredient will typically be mulled with the matrix material using an aqueous
suspension of the catalyst and matrix, after which the active component and the
matrix are extruded into the desired shape, for example, cylinders, hollow

cylinders, trilobe, quadlobe, etc. A binder material such as clay may be added

during the mulling in order to facilitate extrusion, increase the strength of the



MCM 22. US Patent No. 5,334,795 describes the liquid
phase synt hesis of ethyl benzene with MCM 22. As not ed
Wab@ee940MCM 22 catal ysts may be regenerated afP€r/us2006/007169
catalytic use in these processes and other aronatics
production processes by conventional air oxidation
techniques simlar tc those ysed with other zeolite
catal ysts. Conventional air oxidation techniques are
al so suitabl e when regenerating the catal ysts after
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alumina, silica, titania, zirconia etc. ~Extrudates may be in the conventional

shapes such as cylinders, hollow cylinders, trilobe, quadlobe, flat platelets etc.

[0033] As noted above, MCM-22 and other catalysts of this family may be
regenerated after catalytic use for example, in the present process or in the
cumene, ethylbenzene and other aromatics production processes, with the
regeneration carried out by conventional air oxidation techniques similar to those
used with other zeolite catalysts. Regeneration of the catalyst after use in the
present process results in only a modest activity loss, with the catalyst
maintaining more than 95% of fresh activity after the first regeneration. Even
after multiple regenerations, a reasonable and acceptable level of activity is

retained. The catalyst has been found to maintain more than 80 % of fresh
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Evgsther process or alumma The objective of the guard bed is to remove the
contaminants from the feed before the feed comes to the reaction catalyst and
provided that this is achieved, there is wide variety of choice as to guard bed
catalysts and conditions useful to this end. The volume of the guard bed will

normally not exceed about 20% of the total catalyst bed volume of the unit.

Olefin Feed

[0035]  The light olefins used as the feed for the present process are normally
obtained by the catalytic cracking of petroleum feedstocks to produce gasoline
as the major product. The catalytic cracking process, usually in the form of fluid

catalytic cracking (FCC) is well established and, as is well known, produces
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these streams is not disadvantageous since catalysis on the MWW family of

zeolites takes place on surface sites rather than in the interior pore structure as
with more conventional zeolites so that plugging of the pores is less problematic
Acatalytically. Appropriate adjustment of the process conditions will enable co-
condensation products to be produced when ethylene, normally less reactive than
its immediate homologs, is included in the feed. The compositions of two
typical FCC gas streams is given below in Tables 1 and 2, Table 1 showing a
light FCC gas siream and Table 2 a stream from which the ethylene has been

removed in the gas plant for use in the refinery fuel system.



obt ai ned by the catal ytic cracking of petrol eum
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wab@eoatoat yti c cracki ng process, usually in theCt/os2006607169

fluid catalytic cracking (FCC) is well established

and, as is well known, produceslarge quantities of

light olefins as well as olg%@ic gasol i nes and
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[0036]  While the catalysts used in the present process are robust they do have
sensitivity to certain contaminants (the conventional zeolite deactivators),
especially organic compounds with basic nitrogen as well as sulfur-containing
organics. It is therefore preferred to remove these materials prior to entering the
unit if extended catalyst life is to be expected. Scrubbing with contaminant
removal washes such as caustic, MEA or other amines or aqueous wash liquids
will normally reduce the sulfur level to an acceptable level of about 10-20 ppmw
and the nitrogen to trace levels at which it can be readily tolerated. One

attractive feature about the present process is that it is not unduly sensitive to



its imredi ate honologs, is included in the feed. The

conpositions of two typical FCC gas streans is given
whedoomo4on7 Tabl es 1 and 2, Table 1 showi ng a | ipgt/UFI0@/007169

gas stream and Table 2 a stream from which the

et hyl ene has been renoved in the gas plant for use in

the refinery fuel system Tabpe-1 FCC Lighit Gas Stream

Conmponent W . Pet. M. Pet Ethane 3.3 5.1 Ethyl ene

0.7 1.2 Propane 14.5 15.3 Propylene 42.5 46.8

| etesumaliogibless n@essany Bueenirol 3vaBerngerihgt the esack . than it is in

18,32 Pent 7 Q.4 Tabl 4 FCC Ga
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15.1 Trans-2-butene 8.7 .
entering the unit. In conventional SPA units, the water content typically needs

to be held between 300 to 500 ppmw for adequate activity while, at the same
time, retaining catalyst integrity. The present zeolite catalysts, however, may
readily tolerate up to about 1,000 ppmw water although levels above about 800

ppmw may reduce activity, depending on temperature.
Axoinatic Feed -

[0037] In addition to the light olefin feed, an aromatic stream containing
benzene is fed into the process, as described above. This stream may contain
other single ring aromatic compounds including alkylaromatics such as toluene,
ethylbenzene, propylbenzene (cumene) and the xylenes. In refineries with
associated petrochemical capability, these alkylaromatics will normally be
removed for higher value use as chemicals or, alternatively, may be sold
separately for such uses. Since they are already considered less toxic than
benzene, there is no environmental requirement for their inclusion in the
aromatic feed stream but, equally, there is no prejudice against their presence
unless conditions lead to the generation of higher alkylaromatics which fall
outside the gasoline range or which are undesirable in gasoline, for example,
durene. The amount of benzene in this stream is governed mainly by its source
and processing history but in most cases will typically contain at least about 5
vol. % benzene, although a minimum of 12 vol. % is more typical, more
specifically about 20 vol. % to 60 vol. % benzene. Normally, the main source of
this stream will be a stream from the reformer which is a ready source of light
aromatics. Reformate streams may be full range reformates, light cut

reformates, heavy reformates or heart cut reformates. These fractions typically



Ci s-2-butene 6.5 Isopentane 1.5 C3 Aefins 18.7 4
O efins 25.6 Total Aefins 44.3 [0036] Wiile the
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Aiomatic Feed [0037] In addition to the light olefin, .
f dedhe gyeieadenf 8 depPanizes oTRIUMR RV BT HOPY 3 depentanizer
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factors including the severity of operation in the reformer and the composition of
the reformer feed. These streams will usually have the Cs, C, and lower
hydrocarbons removed in the depentanizer and debutanizer. Therefore, usually,
the heart-cut reformate will contain at least 70 wt. % Cg hydrocarbons, and

preferably at least 90 wt. % Cg hydrocarbons.

[0039] Other sources of aromatic, benzene-rich feeds include a light FCC
naphtha, coker naphtha or pyrolysis gasoline but such other sources of aromatics

will be less important or significant in normal refinery operation.

[0040] By boiling range, these benzene-rich fractions can normally be
characterized by an end boiling point of about 120°C (250°F)., and prefefably no
higher than about 110°C (230°F). Preferably, the boiling range falls between 40°
and 100°C (100°F. and 212 °F)., and more preferably between the range of 65°
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preferably reformate having a narrow boiling range, i.e. a C¢ or C¢/C; fraction.

This fraction is a complex mixture of hydrocarbons recovered as the overhead of

a dehexanizer column downstream from a depentanizer columm. The

composition will vary over a range depending upon a number of factors

including the severity of operation in the reformer and the composition of the

reformer feed. These streams will usually have the Cs, C; and lower

hydrocarﬁons removed in the depentanizer and debutanizer. Therefore, usually,

the heart-cut reformate may contain at least 70 wt. % Cg hydrocarbons (aromatic

and non-aromatic), and preferably at least 90 wt. % Cq hydrocarbons.

[0043]

Other sources of aromatic, benzene-rich feeds include a light FCC

naphtha, coker naphtha or pyrolysis gasoline but such other sources of aromatics

will be less important or significant in normal refinery operation.
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alkylation is therefore preferred since with the usual C,, C; and C, olefins and a

predominance of benzene in the aromatic feed, alkylaromatic products with
carbon numbers from about 10 to 14 are readily achievable. Depending on the
feed composition, operating conditions and type of unit, the product slate may be
varied with optimum conditions for any given product distribution being

determined empirically.

Process Parameters



[ 0045] The objective normally wll be to produce fue

products having a carbon nunber no higher than 14 and
w@e@beoabi y not above 12 since the nost val uabP@&r/US2006/007169

gasol i ne fuel hydrocarbons are at C7-Cl0 fromthe

vi ewpoi nt of volatility including RVP and engine

operation at varying conditi-@ds. Di-and trial kylation

is therefore preferred since with the usual C, C3 and

C4 olefins and a predom nance of benzene in the

af@dbl i ¢ Fheepreseat pyacssD Halqtablg forife capaility Q,fd?% operated at
n e b o] y h I

0 im0 0 A ool B Y AT LENAM S, e
C agelpératuns wald be tisepe abtﬁutl]m)f’ to BHE QJ(ralbdlucﬁSOStbfﬁﬁé Meandoia most
varied with optinmum conditions for an%) g_§ven produc

dicgsesi st pesn L2 ang 2R er(@boi P08r#pi480 k) | Jempsraiuessot 170° to
PaicgrE 6%{ {%Oélév‘é %u%%ﬁsn R ReAS %Pklﬁl@?tfabfe%dé Qbmprising

i t's capabi | be I'ng ate enper at ures
aﬂﬂttdmdﬁhﬂmhﬂgﬂeﬁtﬁnpﬁrmr Wﬂl nbrindlBnbe¢ appiopriak, for feeds with
tenperature wll be from about 120 to 350 C_(agbout 250
t GlPBEeAT) ARRIH FroRTPERS esEFIsRE W1l SETHR Magisr clemperature
( .

{ apgiiog ) chfurlBHicthcr SRR IShe LR cRion, Rpishrep Al cnormily be
C Qigpendeint gnbnﬁtenmsWaIﬂtsa bht gheillyt withaoatxaeed aholit 10,000 kPag
norrrall 4(§Be appr o rlate for, feeds with si 1f|c

arkBRRttEsT450 RepwHa. low: i moderall PressusiniTo %ﬂlé?? ‘Bbove 7,000

L gReT Ubtue 2066 aBél 1 'Béin ﬁHfo‘eds "%drﬁf @gﬁlﬁﬁiénﬁtzmd E}Rrating

convérsion. Press s W I nornmal |y be dependent on

urdohsidentibnsialiheughuhighsu atdsyum Iake tmot upfayesale o utiew of the
00 k 450 | ow to

- iodute Shabe i i egdiogoit 2 teieite PHDGE & fhegmpe of

PSI0Bh 18€5909 Elﬁégo{aﬁguﬁ( pL TN %ﬁg)tma&aeloﬂﬁﬁﬁkb Nfde of existing
consi derati ons “al t hough hi gher gﬂessur es are not

ureqaipmnent! Space velesitiof carhbe quite highc pivingegoed eatelyst utilization.

SR SRk L35 BB ST Y RS M ot
Orfded, ih ehd¥blksediSetoof hEXWHSEWI Optimum conditions may be determined

empirically, depending on feed composition, catalyst aging and unit constraints.



equi pnment. Space velocities can be quite high, giving
good catal yst utilization. Space velocities are
wmoero@d40y7 i n the range of 0.5 to 5 hr 1 WHSV fRCT/UK®06/007169
olefin feed, in nost cases, 1 to 2 hr 1 VWHSV. Optinmum
conditions may be determ ned enpirically, depending on
feed conposition, catalyst a¥ing and unit
constraints.[0047] Two factors affecting choice of
tenperature will be_the feed, conposition and fh
pﬁog%dnceT&fO ifagions; effegting, E’Fpg}? | (PIPRTAE @flgf Sﬁ fhge deed
R R A
f Asdmted boves gttiylenchisglesy reetiye tanuprepylehaanf dod ¢hif reason,

whi ch this conmpopent i.§ absent,. assum ng of cours

L Ha¥1oRe FPABIRE ntoEth il STEgRITP Highey FegpeTagis (o doeds from
p .
200l R0, LSR5t g Do
2200ssired. [Froinethis pwiiht! oftvdewy efaetiore tbrfiaratures at the higher end of

et hyl ene-cont ai ni ng_feeds.. Sul fur, will nly. be .

oHESRES: Fot VS| 1R qulélaéef_f im0 e d@tiier High avil be

Lgfe@%rpéd ﬁfi”e'tlg%gxe%lnfdﬁﬁhg PRI ulfdlr GIMREMALHIE bE present in the
rcaptans, and since sulfur acts as a catal’yst poison

avlefial ftedvefryml tw FELE tundtn in ethp efosny p€ svariopp | sdfurgontaining

about 1200C, but has relatively little effect at  _ .
FOHBPUS e, RTiFRTa G TBEDEUT ithdr © &SRR

22485vely iGw RRAERNLI RinpERkures!| typicaltp BBOWNOR°Cebid has relatively
present” may dictate a preferred tenperature re

i e
abitlecefidvd ot high@oempeiatires sbmerl§0% exhigher @-&Q@&@, 320°C, the

hi gher. in referred,, e.g. 200. 0r,2200C [
R e o R e o
SHIME el dbolPIE0THSREh AeReraburbP @B e [1B0C o thiflee being
been found that with a reaction tenperature above

abrsferrad g2 2098 or 301G or héghsrs dvpicallyfhe sulfr pentent will be

tolerafed with-n ' i ndi i BQ,

sapeit Pl LInP e FlolP osB¥ it d BRLEARLAG & B bepn found
nﬂ’fja'ﬁ&bitl@ Faefe”abﬂ'ti]&ﬂ terh _Ataied @ﬁl’eah‘ﬂ)m T80y2209€ e spllfmlc EVﬁlS of 10
under vapor phase, liqui ase or, supercritical phase
copanv Fashbe tolerated orith pe eetplyspgBgdnticytingihek aulglﬁalg 1556 10

ppmw and higher can be accepted in normal operation.

[0048] Operation may take place under vapor phase, liquid phase or
supercritical phase conditions (reactor inlet).  Frequently, mixed phase
conditions will prevail, depending on the feed composition and the conditions
used. At the reactor outlet, liquid phase will prevail under normal conditions
with the product including significant proportions of Cs, Cjo and higher
hydrocarbons. With signiﬁcant amounts of ethylene (FCC Off Gas) in the olefin
feed, operation will commence (reactor inlet) in the vapor phase or under mixed
phase conditions and when higher olefins including propylene and butene are

present, operation may frequently commence in the supercritical phase. Vapor



conditions will prevail, depending on the feed
conposition and the conditions used. At the reactor

WO 094001 i qui d phase will prevail under nor maPCT/US2006/007169
conditions with the product including significant
proportions of C8, Cl1 and hi gher hydrocarbons. Wth
significant amounts of ethyt®&me (FCC OFf Gas) in the
olefin feed, operation will comrence (reactor inlet)
in the vapor phase or under 'xeg hase condi tions.and d
uBleAe FASh GAUKE BRI SPTPRRPHAPHY BREORIAtG REPCSiY CRRPBRIdPean

gﬁl%%gﬁt .’coﬁ@ig]ﬁﬂpi 48 & o§é'degxﬁew-bé’nd§ﬂgmaﬂcﬁlﬂeﬂﬂ§l hfiled patent

percritic hase. Vapor phase and Ti qui d phase
pagslizatiens Wi.S.nSqiakMNosr ed process confi gur@langng paietity from

ComeLrainel 9o Ny SHEuH G g, PP RS DRRMAL Tiguia Phase

;. an [, O'p| bl Qi APRLbGatp matii@s -Alkylation
o g s A S e nee Ay
APartets’ae wAlikly teditrence iPrnade $or'a desdriptiapof theseprecesses.
Aromatics Al kylation Process" to which reference is
made for a description of these processes. [0049] The
Fgfohgj betpRe RN @Rl eehi heabibdl QHA! bonitRd féedNbompOidhts is
IS normally chosen to achieve the desired process,
obperdlly ehobm ito drhieventher ddsitdi process efbjestivenber i benzene

or nunber .of objectives. Lf benzene re tion . isithen
oreRagm G B ePPRSgn pEp it 5 B By Bvedtiebfhs Bpen i
I 8fd SrithgrydSsibdiaR! £ rdlitivelyiRfw hdnfatitoblefinGaté isdesirable in order
al kylation using the excess olefins. In this case, it

i $o favef eraneatics liylatien usingithe oxcess olefins.c I this easefit woreferred

shoul d not exceed 1l:1 b i gh i t10 - RO

i Eh# ﬁﬁ% S, oﬁda{q@auﬁéi? é’i@lﬁge%‘? {é%ls]}@tg géfgéhleﬁ}' ﬁlﬁg Using
PrAHsWelow  1Nntthi Grayew i, Besiagdddchakp@trniéire ixhe niroddct, limit
di - al kyl ati on; conversely, using hi (%,her rati os abaove

1 conversion capaimpicesase {5 exteat ofeliplodation; conygrsel yHpg higher

wi_ll increas Qnyversi o ' 1 s
PR RS RIS, ST REEERSY bl ol s
Mayntdisionf Gidethecheieérrr il the chredydt rbut abdyceddipadkiylation. oOptimal

feed conposition, available feed rates, product,.
o@p@@i@ipggsn@ﬁdthmq:fprq )]%;e_determined empeirslcalgf (ijependmg on feed

composition, available feed rates, product objectives and unit type.

[0050] By appropriate adjustment of the reaction conditions, the product
distribution may be modified: shorter feed/catalyst contact times tend to a
product distribution with .lower molecular weight oligomers while relatively
longer contact times lead to higher molecular weight (higher boiling products).
So, by increasing feed/catalyst contact time, it is possible to produce products in
the middle distillate boiling range, for example, an aromatic road diesel as well
as kerojet blend stocks. Overall feed/catalyst contact time may be secured by

operating at low space velocity or by increasing the recycle ratio to the reactor.



[ 0050] By appropriate adjustnment of the reaction
condi tions, the product distribution nay be nodified:
W@ b@oetot eed/ cat al yst contact tines tend to aP@Er/U82006/007169
di stribution with | ower nol ecul ar wei ght oligoners
while relatively |onger contact tinmes |ead to higher
nol ecul ar wei ght (hi gher boi-I29Rg products). So, by
i ncreasi ng feed/catal yst contact tinme, it is possible
to produce products in the mddle distillate boiling
r dixgawle br exanpl e, an aromatic road diesel as well as
kerojet blend stocks. Overall feed/catalyst contact
time may be secured by operating at | ow space velocity
orfodH] i ncmasdrﬁgld heed rvedyslkplatedt ina ﬁQed—Bed reactor at 1725 kPag

react or. nPIe 1 [0051] An aromatic
al(RY9 aﬁlg}j andy eanmra@ws me&&@ﬁbw(hto 313702§ (I%ﬁﬁgo 62%0F) with an

pPS

P38, B0k LS RS MU U EPTRR: 19 (SARMGH A o
vva&ac&bh hevinp el eorgp axitich shehvaridtableebelbweut fracti on
havi ng the conposition shown in Table 4 below. Table 4
Ref ormat e Conposition, w. pet. C5 8.744 C6 29. 000
Benzene 24.157 C7 11. 734 ToIngﬁe‘; 25.844 C8 0.458 Tot al
99. 937 [0052] The |§Nltﬁer chem cal

grade ethylene o {}P%tﬁ ° OSE ertrogen and
hydr ogen when si rrg ting FOC 9 s. The unit was
erfy
57

started-up on ch grade b e (BZ) and ethyl ene
only. Propyl ene enzene 24.1
11.734
Toluene 25.844
C8 0.458
Total 99.937

[0052] The olefin feed was either chemical grade ethylene or propylene,
mixed with nitrogen and hydrogen when simulating FCC Off Gas. The unit was
started-up on chemical grade benzene (BZ) and ethylene only. Propylene was
added at 2.5 days on stream. Nitrogen and hydrogen diluents were added at 7
days to simulate FCC-Off-Gas. Propylene was removed at 15 days and added
back again at 18 days to evaluate ethylene conversion in the absence of

propylene.

Changes in feed composition and temperature were made during the run as

indicated below.



added at 2.5 days on stream N trogen and hydrogen

di luents were added at 7 days to sinulate FCC-Of - Gas.
wee@pph®pe was renoved at 15 days and added baPKT/a§zN061007169

at 18 days to evaluate ethylene conversion in the

absence of propylene. Changes in feed conposition and

tenperature were nade during3the run as indicated

bel ow. Days on Stream Action Inlet Tenp. (0C) O

(Startup) Feed bgnzene (BZ) only 180 2.5 Feed .

BZ+C2=+C3=DigonSpeanangetiofed to 180 Ref ot Temap°C)

Add N2 and0 Btadiplent s d bezenp (BEhedyt ed§0 204 10.0

I ncrease t24p. 232 12. 0 Heed BFa2=t€i%r. 260 186. 0

I ncrease t40p. 288 15. 0 Cldmgef f 2@&d 16. Gol N8Oease

tenp. 315 17.0 Increase B&Pmate30 18. 0 C3= on 330 20.0

Decr ease t¢@p 288 [ 00534448 h83H difuedfse ROWN i N

Fi gure 2 @ denonstrat g,Ri.gh RLGPY! ene comggrsi on

over n t he vaporIngregsse%&Ew ronment .,GhAI MS: 1.

A et hod f%f)t he conversion

¢ SPA ol efi 0
ol i gomeri zgf'Yon process UHCPGETR: process 5% t for

pr oduci ng asol i ne pr JAEFERSEIF™R; gh oct ane®Pat i ng and
C3=off 288
16.0 Increase temp. 315
17.0 Increase temp. 330
18.0 ‘ C3=on 330
20.0 Decrease temp. 288
[0053] The results are shown in Figure 2 and demonstrate high propylene

conversion over MCM-22 in the vapor phase environment.



produci ng the gasoline in the unit, the nethod
conprising converting an SPA ol efin oligonerization
w@e@ems®ouni t which includes a reactor in whi chCT/U§6/007169
olefin feed is oligonerized to form gasoline boiling
range hydrocarbon product, by adapting the unit to
operation with a nol ecul ar siBéve based ol efin
ol i goneri zation catal yst, conprising the step of
wi t hdrawi ng solid phosphoric acid [ SPA] catal yst from
the unit and | oading an ol efin condensati on cat al yst
cQﬁB{ﬂﬁéng an MAW zeolite material into the reactor of
the“process unit and contacting a light olefin feed
stream conprising Cto C4 olefins and an aromatic,
bgnzena:- gRHoA fok B 66nve2sien \Wtdh SPE dlefia ngéméﬁza‘tﬁﬁCﬁrocess
the olefins wwth benzene in the aromatic co-feed in an
anoiteo |aqzroeﬁ8k yhistfooprogneing gsgasolinepradediod highcortanawpting and

cl alcgp Vh\gal Gind gngtl}wwf et?lg fme%léo E:?erglérqélgg cnR{/érf ﬁ% dﬁ SPA

aGQleHTb [bnieRizaticn gio%ess"mmhwmhtdmu&eataalea{c&br @onpich $ight dlefin
regenerated MCM 22 catal yst . A nethod according to

clfeﬁdﬂslolﬂgpmmz@ﬁ tph@r@ag%spyg@ bedmgr jange hydepsprbieg prgduct, by
C\A/%NL Caﬁigl t tg ];&?%Ho%lﬁlc CQ r H‘lo'i]&uiag % e%'emb]asécp olefin
e ol e I'ni ¢ foge conprises a mxX

0|o@i%bﬂieﬁzitﬁﬁdcdtﬂﬂétaIcBhipﬁsﬁtg theasdp M/\Wlthﬂﬁfmmng ssledl ehbgthoric
fron1et[%fene propene, hutene, in which

alagid SR ncafs@we&gm thegput a%éoaéfngaalt @kﬁf@r %&qﬁeesmoanqatalyst
150 1 t

cBAph s PP RSB o i 1 o020 bt s
0 |06f1ta6t11f1g3€ tightsolpfi® m@m dom;trismga@ma(m ateftors-dndesnh aromatic,

over the condensatjon ¢ lyst for a c cl e durat
b RS -CoptaEEng Wée%wﬁéﬁ%fwﬂét tgfreqch hq %lggni Wéﬁlt}

m%ﬂé Ql%mazlc b-38] hogdh AGRALAM ﬂﬁ%taﬁoﬁ Rl in which the

romati c co-feed contains fro 60 wei ght percent
benzene.

ene in

2. A method according to claim 1 in which the MWW zeolite material

comprises a member of the MCM-22 family of zeolites.

3. A method according to claim 2 in which the catalyst comprises a

regenerated MCM-22 catalyst.

4. A method according to claim 1 in which the catalyst comprises a self-

bound MCM-22 catalyst.

5. A method according to claim 1 in which the olefinic feed comprises a
mixed light olefinic feed containing at least two olefins selected from ethylene,
propene, butene, in which the alkylation process is operated at a temperature

from 150 to 350°C and a pressure of not greater than 7,000 kPag.



8. A nmethod according to claim1 in which the weight
ratio of the aromatic co-feed to the olefin co-feed is
wo ems/o9d0en 1:1. 9. A nethod according to clai nPAT/U82006/007169
whi ch the weight ratio of the aromatic co-feed to the

olefin co-feed is from1:1 to 2:1. 10. A nethod
according to claim1 in whitc¥the reaction is carried
out in a chanber reactor conprising a plurality of
sequential fixed beds of catal yst or a tubular reactor
conprising parallel reactors of tubular configuration

| gmer Sﬁ‘?nétﬂoci 5ﬁ;‘dkﬂn% epéanh 1 it whidh erQﬁgﬁi?' fde@fis bflﬁessed with

prooduction o ctane, aronatic gasol i ne boiling
r thiegreotinhidan co- tE@rtpmeeﬂte dondénsdiio catalysiufor e cydiel durfianrbetween

the C5-200C range b e a Iatlon of a
bEPSETRELCIGRTSTHINY O piss e R G m xed i ght
olefins in the C2 - C4 range produced by the catalytic
.cracking of a petrol eum feedstock in a fluid catal ytic

cTacki Agnethbd ,actdrdingr tocdsisn ddmpwhish e pegsatisgce-fieed contains

olefnic feed. with a nzene-containing co-feed to a
fﬁ?@d% fee0 }YFI p?fP%‘ft%ﬁn%ed’ﬁdensatl on/ al kyl ati on

catal yst conprising as the active catalytic conmponent,
an MW zeolitic material at a te_nEeratU(e from150 to
380C, A mpetbed acc@rdmg tg ckdmek int Which 7bo o ekghd ratimelf the aromatic

ol ef.i e i ty. of t more than 5 WHSV

[ Rz t}’qgezgleé’ ?ﬁﬁglﬁq?ég@%mg to claim11 in which
t he average branchi ng of the C5-200C product is at

| east 1.8 13. A process according to cI aim12

i A. whi Armc&\ed amrézge to ctaiahi nvgwachtth@ oaieo pf Herarematic
[ A process according to
%??‘ﬁ‘;ltﬁﬁ%oéﬁf‘c?ﬂ fl[y% f]’% conprl ses et hyl ene or

pr opyl ene. 15. A process according to claim1l in

whi ch the feed includes sulfur
10. A method according to claim 1 in which the reaction is carried out in a
chamber reactor comprising a plurality of sequential fixed beds of catalyst or a
tubular reactor comprising parallel reactors of tubular configuration immersed in

liquid coolant.

11. A process for the production of high octane, aromatic gasoline boiling
range blend component including products boiling in the Cs-200°C range by the
alkylation of a benzene-containing aromatic feed with mixed light olefins in the
C, - C4 range produced by the catalytic cracking of a petroleum feedstock in a
fluid catalytic cracking unit, the process comprising passing the olefinic feed
with a Dbenzene-containing co-feed to a fixed bed of an olefin
condensation/alkylation catalyst comprising as the active catalytic component,
an MWW zeolitic material at a temperature from 150° to 350°C, a pressure not

greater than 7000 kpa, and an olefin space velocity of not more than 5 WHSV
[hour].



conmpounds and the reaction tenperature is at | east
18Q0C. 16. A process according to claim 11 in which

w0 b@easwont i c co-feed conprises fromb5 to 60 vPLT/US2006/007169
percent benzene. 17. A process according to claim 11
in which the octene conponents-of the C5-200C product
conprise at |east 85 wei ght-3%ercent di-branched C8
hydr ocarbons. 18. A process according to claim16 in
whi ch the octene conponents of the C5-200C fraction
conprises at least 88 to 96 wei ght percent di-branched

hydg ocar hons A p® : : C '

ST o DS REe A oSt 40 B E L il fheCRRK o el 8P he
PCRSOST pryductviBcibastncd IMBACE. react or in which |ight
olefin feed is oligonerized to forma gasoline boiling
range hydrocarbon fuel product, which conversion

hod, caon ts.t ' . j jol ;
Bt couh RO plodyihg B B 1258 sAREH Bl Wardle Blafiching of the
pOQIpOT figcias 1 atRaaly23 [MEMAAIhe unit, | oadi ng an
aromati c al kyl ati on catal yst conprising as the active
catal ytic conponent, an MAW zeolite material, into the
reacto A tqqt O | '
(Lo gtV SeRRARETS 11 PR HERR chiEpRsttflone or
opeplylene. boi | i ng range, gasoline bl end conponent
cont ai ni ng al kyl aromatics by the catal ytic al kyl ation
of single ring aromatics in a light aromatic feedstock
CQEpri gi inb Ty biagtht 10ligf WARhI thet RRAGhCIuded sulfur
rgg};e %nt)ﬁggﬁnéﬁzﬁ?%@fJg’eglgtggc%(pplﬁogg%ed by the
c abpytinds andalkienctiof temppsiture lieaitedstd8&Cock in a fluid
catal ytic cracking unit, by passing the olefinic and
aromatic feedstocks to the fixed bed of catalyst in
thg T eacs8Less Abcdiding 1 €ladhU1SinfWiABh #RlarbMaB®Bésfed comprises
pressure not greater than 7000 kPag, and an ol efin
s freee5 ve€ b0 el pewtnttenzenst e t han 5 WHSV [ hour 1] and an
aromatic:olefin weight ratio of not nore than 2:1

17. A process according to claim 11 in which the octene components of the
C5-200°C product comprise at least 85 weight percent di-branched C8
hydrocarbons.

18. A process according to claim 16 in which the octene components of the

C5-200°C fraction comprises at least 88 to 96 weight percent di-branched C8
hydrocarbons.

19. A method for the conversion of an solid phosphoric acid [SPA] olefin
oligomerization process unit which includes a reactor in which light olefin feed
is oligomerized to form a gasoline boiling range hydrocarbon fuel product,
which conversion method converts the SPA unit to operation with a molecular

sieve based catalyst by withdrawing solid phosphoric acid catalyst from the unit,



to al kylate single ring aromatics in the aromatic
feedstock. 20. A nethod according to claim19 in which
wo b@ecasonnat i ¢ feedst ock conpri ses a reformat e. PCT/US2006/007169

-34 -

loading an aromatic alkylation catalyst comprising as the active catalytic
component, an MWW zeolite material, into the reactor of the process unit to
provide a fixed bed of the catalyst and producing a high octane rating, gasoline
boiling range, gasoline blend component containing alkylaromatics by the
catalytic alkylation of single ring aromatics in a light aromatic feedstock
comprising benzene with light olefins in the C; - C, range in an olefinic
feedstock produced by the catalytic cracking of a petroleum feedsfock in a fluid
catalytic cracking unit, by passing the olefinic and aromatic feedstocks to the
fixed bed of catalyst in the reactor, at a temperature from 150 to 350°C, a
pressure not greater than 7000 kPag, and an olefin space velocity of not more
than 5 WHSV [hour'l] and an aromatic:olefin weight ratio of not more than 2:1

to alkylate single ring aromatics in the aromatic feedstock.

20. A method according to claim 19 in which the aromatic feedstock

comprises a reformate.



