PROCESS FOR DECREASING BROMINE-REACTIVE CONTAMINANTS IN
HYDROCARBON FEEDS BACKGROUND OF THE INVENTION
1 e B Invention The present invention is concernedi#/ith07/081665
decreasing bromine-reactive contamin&nts in hydrocarbon feeds. More
specifically, the present invention is concerned with a process for removing
bromine-reactive contaminants from hydrocarbon feeds that has a longer
cycle length angjlipes #SR BRI IOIREYIER HIRHR RN TIVE:
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production from an aromatic hydrocarbon feedstock containing benzene, toluene
15 and xylene (BTX), toluene disproportionation, xylene isomerization, alkylation
and transalkylation. However, aromatic hydrocarbon feedstocks often contain
contaminants comprising bromine-reactive compounds including unsaturated
hydrocarbons, such as mono-olefins, multi-olefins and styrenes, which can cause
undesirable side reactions in these downstream processes. Therefore, these
20  contaminants should be removed from the aromatic hydrocarbon feedstocks

before they can be used in other processes.

Improved processes for aromatics production, such as that described in the

Handbook of Petroleum Processing, McGraw-Hill, New York 1996, pp. 4.3-4.26,
provide increased aromatics yield, but also increase the amount of contaminants.

25  For example, the shift from high-pressure semi-regenerative reformers to low-
pressure moving bed reformers results in a substantial increase in bromine-
reactive components in the reformate streams, which are aromatic hydrocarbon

feedstocks for downstream processes. This, in turn, results in a greater need for



contaminants from aromatic hydrocarbon feedstocks, e.g., reformate
streams. Undesirable hydrocarbon contaminants containing olefinic

b%%%ogif@&%?&ntified by the Bromine Index (BIl). The number b 5%@76?81665

bromine absorbed 5 by 100 grams of a hydrocarbon or a hydrocarbon
mixture indicates the percentage of double bonds present. Thus, when the
type and molecular weight is known, the contents of the olefin can be
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olefins are ethylene, propylene, butenes, hexenes, and octenes. The term “multi-
olefins” means olefinic compounds containing at least two carbon-carbon double
20  bonds per molecule. Examples of multi-olefins are butadienes, cyclopentadienes,

and isoprenes.

Olefinic compounds may be objectionable in aromatic hydrocarbons at
even very low concentrations of less than a few parts per million by weight
(wppm) for some processes. For example, in the manufacture of nitration grade

25  aromatics including benzene, toluene and xylenes, it is essential to remove these

olefinic materials from the feedstock.

Molecular sieves have been recently proposed as catalysts for removal of
olefinic materials from hydrocarbon feedstocks. For example, U.S. Pat. No.

6,368,496 involves the removal of olefinic materials from an aromatic feed using



Molecular sieves catalysts have certain advantages over clay catalysts in the
removal olefinic material from hydrocarbon feeds. For example, molecular 5

sig’\f)e%(’?:sé%%/%zts usually have a longer operating cycle than cllé(}%g%é?)%@l“s

which results in fewer catalyst change-esits and resultant equipment
downtime. In addition, the longer operating cycle of molecular sieve catalyst
results in the disposal of less catalyst waste. On the other hand, molecular

sieve calalysis AR AAYSAGraPlY mamsm%ég@tcﬂ%ﬂiﬂ@%‘&ular sieve

Therefore, it is important for 10economic viability, that molecular sieve
catalystd 88 diTHAME TSIV BT UM R &% hydrocarbon feeds,
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results of the Example. - 4 - DETAILED DESCRIPTION OF THE

I’\l\/El\rl-|O|\ll"hca present invention is directed to a process for removing bromine-
reactive components from a hydrocarbon feed that utilizes a crystalline molecular

sieve catalyst and has improved cycle length.
15 SUMMARY OF THE INVENTION

In accordance with the present invention, there is provided a process for
reducing the Bromine Index of a hydrocarbon feed containing bromine-reactive
contaminants that has improved cycle length and utilizes a crystalline molecular
sieve catalyst. The process is carried out by contacting the hydrocarbon feed

20 under conversion conditions with an acid-active catalyst shaped in the form of an
clongated aggregate and comprising a crystalline molecular sieve having a MWW
or *BEA framework type. The shortest cross-sectional dimension of the

clongated aggregate is less than 1/10 inch (2.54 millimeters).

25 BRIEF DESCRIPTION OF THE DRAWING

The FIGURE is a graph illustrating the results of the Example.



Catalysts The acid-active catalyst used in the process of the present
invention comprises a crystalline molecular sieve having a MWW or *BEA

rRSWBI ¥ e. 5 These molecular sieves are described in d&tXiP TR AN G
Zeolite Framework Types", eds. Ch. Badrlocher, W. H. Meier, and D. H.
Olson, Elsevier, Fifth Revised Edition, 2001, which is hereby incorporated by
reference. Examples of MWW and 113EA framework type molecular sieves

include MCM-22 M My3epMESeAIpoN-88 THz invBkro SH-3, and

Beta. Preferably, the molecular 10 sieve is MCM-22, and, most preferably,
the mgle ulasr sieve is aluminosilicate MCM-22. The molecular sieve
preseﬂg?—lixﬁ%e catalyst will usually have an alpha value in the range of from
about 100 to about 1000. The alpha value is a measure of molecular sieve
acidic functibalit§ Gt desehibedstdgsthee withcaetfs Beiteresent invention
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correspond with a more active cracking catalyst.

The shortest cross sectional dimension of the elongated aggregate will be
less than about 1/10 inch (2.54 millimeters). Preferably, the shortest cross
20  sectional dimension of the aggregate will be from about 1/16 inch (1.59
millimeter) to about 1/50 inch (0.51 millimeter) and, more preferably, the shortest
cross sectional dimension will be from about 1/20 inch (1.27 millimeter) to about

1/40 inch (0.635 millimeter).

The length of longest cross sectional dimension of the elongated aggregate

25 will usually be 1.5 to about 4 times the length of the shortest cross sectional
dimension of the aggregate. Preferably, the longest cross sectional dimension of

the aggregate will be at about 2.5 to about 3.5 times the length of the shortest
cross sectional dimension of the aggregate. Thus, in the case of an clongated

aggregate having a shortest cross sectional dimension of 1/16 inch (1.59



5 for use in the present invention include aggregate with dimensions of 1/20

inch % 27 m|II|meter) by 3/20 inch (3.80 millimeter), aggregate with
AR AYRYBY 1/32 inch (0.79 millimeter) by 3/32 inch (2.38 rﬁﬁwpgf081665

Formed particles sized at 14-40 mesh and formed particles sized at 60-200
mesh are also suitable for use in the present invention. Usually, the length of
longest cross sectional 10 dimension of the elongated aggregate will be from
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aggregate is not limited to any particular shape. Thus, the form of the
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Examples of amorgﬁ1 ous binding material include alumina, silica, 20 kaolinic
clays | Baniesiitel 7 et ried e pielite dhadtims i FoReY digles
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amor hous bin material and then extrudjng the mixture to form
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aggregate does not contain S|gn|f|cant amounts of amorphous blndlng

material to bind together.the molecular S|eve artlcl s. In d|m
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pPocdaigd farprepegingatgregdte without significant amounts of amorphous
binding material involves the preparation of self-bound aggregate.

The aggregates can be prepared using procedures know to persons skilled

in the art. One technique involves compositing the molecular sieve particles with
binder material, e.g. amorphous binding material, to bind together the molecular
sieve particles. Examples of amorphous binding material include alumina, silica,
20  kaolinic clays, bentonites, montmorillonites, sepiolite, and attapulgite. The
technique usually involves mulling a mixture of molecular sieve particles and
amorphous binding material and then extruding the mixture to form extrudates.
Another suitable technique for forming the aggregates involves spray drying an
aqueous mixture containing molecular sieve crystals and amorphous binding

25  material.

In one preferred embodiment, the aggregate does not contain significant
amounts of amorphous binding material to bind together the molecular sieve
particles. In this embodiment, the aggregate will usually contain less than 10

percent by weight, based on the weight of the molecular sieve, of amorphous



5 The expression "self-bound aggregate” means that the molecular sieve
particles are compressed together, such as by extrusion, to form an
aé@é&?f(&oé?&, extrudate. The self-bound aggregate does nStCOTRANN /081665
amorphous binder material in order to bifid together the particles of molecular
sieve. Methods for preparing self-bound aggregates are described in U.S.
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volume ratio can be achiev controlling the patrticle size of the catalyst or
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sieve having a MWW or *BEA framework type, mixing amorphous material, e.g.,
silica, with the core crystals, extruding a mixture of amorphous material and the
core crystals to form an extrudate, and then converting the amorphous material to
binder crystals of a second molecular sieve. The framework type of the second

30 molecular sieve can be the same or can be different from the framework type of



15 inch (1.59 millimeters) and a length of 3/16 inch (4.76 millimeters) has a
surface to volume ratio of 128 inch' (50.4 cm-1). A hollow tubular aggregate
hmoﬁmﬁi’émal diameter of 1/10 inch (2.54 millimeters), aR GAtErAY| 7081665
diameter of 1/30 inch (0.85 millimeter) afid a length of 3/10 inch (7.62
millimeters) has a surface to volume ratio of 136 inchil (53.5 cm’). Methods
for measuring surface area and 20 volume are known to persons skilled in
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25 The aggregates present in the catalyst can be formed from larger size

aggregates by crushing the aggregates into pieces having the desired size.

While not intending to be limited to any theory of operation, it is believed
that the reaction to reduce bromine reactive contaminants in a hydrocarbon feed is
sensitive to intraparticle (macroporous) diffusion limitations. By selecting the

30  size (and preferably shape) of the particles of the catalyst, it is believed that the



20 predicting catalyst activity. Persons skilled in the art of this technology
would have no reason to expect improved catalyst stability as a result of

retd NG 1 Catalyst particle size. The catalyst used in tH& HIEE8HY"81663

invention can be a fresh catalyst, a usedcatalyst, or a regenerated catalyst.
The expression "fresh catalyst” means that the 25 catalyst has not been
exposed to hydrocarbon conversion conditions for a substantial amount of
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Bt Ui st

porou2&BHE" JE IR CSILMIARY oF Sif e IRk BUPBth&r POFBIGS

as magmbsia, titama oo siticegreither dlpneRedmixe chwithddurviina ontalyst size
silica, in . 3 asgoenvenient. A preferred ing
cataly%%&gga %lﬁ(%¥ r%igﬁ/é] eg\i@g?a?ug%%%g B dw%t%fa‘gﬂ?t%nﬁ,%[’h? %ggégé%%{é%
be clAY I WEHIEH cRPSEHaToTeVer @ferednterst WRHIdRS Hritastive tataydtgs

substapiially senvertnultiralefinede Rligomers-cLerene /emBRAIMNe WurthBingly
amd-attg%ve caéalqvlst anﬂd clay catalﬁt are located in a single reactor vesselhln
this ePHISBUTRENTAhEAYURSCAIBEA 18R] E4h CYRRAL RREIGE 2 improves  the

stability of the resulting catalyst. Predicting catalyst stability of molecular sieve
catalysts in commodity petrochemical processes is much more difficult than
20  predicting catalyst activity. Persons skilled in the art of this technology would
have no reason to expect improved catalyst stability as a result of reducing the

catalyst particle size.

The catalyst used in the present invention can be a fresh catalyst, a used

catalyst, or a regenerated catalyst. The expression “fresh catalyst” means that the

25  catalyst has not been exposed to hydrocarbon conversion conditions for a
substantial amount of time, such as 24 hours. The expression “used catalyst”
means that the catalyst has sufficient catalytic activity for use in the process of the
present invention but its catalytic activity is lower than the corresponding fresh
catalyst because it has been exposed to hydrocarbon feedstocks under conversion

30 conditions. The expression “regenerated catalyst” means that the catalyst has been

treated to restore sufficient catalytic activity.



20 active catalyst either before or after contacting the clay. Further, the clay
catalyst and the acid-active catalyst can be a mixture and the hydrocarbon
e8] YR both the clay and the acid-active catalyst at thePSAMEHIREBIFPs
another embodiment, the acid-active catalyst and clay catalyst are located in
separate reactor vessels. In this embodiment, the hydrocarbon feed can
contact the acid- 25 active catalyst either before or after contacting the clay.

If the feed isfraated Wil Gl e amauntat clay dillieedivgl yusyally, be e

amount in thé range of from about 25 o about 75 percent by weight based on

the wisiggitt of theuhdRitadddecatansure Tange Bfsthfsiof tHe AN} &RBasilicad a
(Sio2panshatimingo @92 whieh s webstantally dree ofdhe &g O dh&itions

porosity characteristic of a molecular sieve (4-10A micropores). The clay is
usualfy ARSI AICRALHAINE GEUHRY Qd5ErY SYHHEGH I8 et EayE"
selitaltedese include any of those used in processing 5 hydrocarbons.
Examples of suitable clays include kaolinite, bentonite, attapulgite, and

montmorillofife glay.f BrelGHRLEIMMETS@b:-auaabIR Clay iR Frd foliAdRe

clay, which is available from Engelhard Corp. Feed Pretreatment The
hydrotdPoBHFeEd st st srocess bR HeLhrmishtion gy tigomers
contaimailseger-aoniainiigso hsuliurcantaimimng émpusiies thahean dedpeesthe
cycle length of the catalyst. These impurities are preferably at least partjall
oS o TG bt o ach e T e
catalyselyséehimihemeenssidfcihagrbdentinvehtiomickhenfebddnaybenickel-
SUbJe&E‘EgltBh C&%ﬁl‘t‘?ﬁ l}fﬂf&ﬁﬁ?%né%B@ﬁt&@i@ﬁﬂ@&hiiﬁﬁ?%@%ﬁm for the
adsorption, drying, inert 15 gas purging, or pretreatment processes (e.g.,
distn|aﬁal¥8’fr§cfrawaﬂaﬂ?wgtém§ﬁiﬁé}%&@&?ﬂﬁ&kﬁll&%@f HEFGHETI NG,
or cat@hdigpoeastians ¢k movedatieasitanpastionaf tiddmperiiesnnad with
example, he hydipcarbon feedcan,be contacted with an. asprbent nder,
absorp]tlllgn Conditions effective to' remove at least a portion ot such P
nitrodentetnidiringtdy sulfansbataininbdmpuritiesi®0 Examples of suitable
absorbents include clay materials such as the clay materials previously

described hpreiBioaniad e 6P OYRUS (A203 kisiuehdasrSelegtsocbriiaat
may be E%aine&i fr%:m M Ifan Sorbent T(?f:hnolo les. Pr f?reg al?sor tion
t ¢ acidr-acty 14 118 to oligo,

conditions Includé a‘feercrzilpae?%tttfjortguofS 1far%tm ampien tr(I)“gB'(? , more p e%sbl);n
from eambiehd o200 oradestiprefatdiiy dndrolanthignstterd 0@Eted presswl

sufficient go QMR iaHdalas: cRPAlians.@deight DAUSPAGR acid-
velocity from 0.5 hr-1 to about 100 hr-1, more preferablg from about 0.5 hr-1

£ abAth VEHAY SRS drefspaMIp e s e i actnr Rrdftigct figklyst
hydragarlaensteeddeingatiatedin be a mixture and the hydrocarbon feed contacts

both the clay and the acid-active catalyst at the same time. In another
embodiment, the acid-active catalyst and clay catalyst are located in separate
reactor vessels. In this embodiment, the hydrocarbon feed can contact the acid-
25  active catalyst either before or after contacting the clay. If the feed is treated with
clay, the amount of clay utilized will usually be an amount in the range of from
about 25 to about 75 percent by weight based on the weight of the acid-active

catalyst.

The term “clay” as used herein, means an aggregate of hydrous silicate

30  particles, preferably less than 4 micrometers in diameter. It consists of small



Feed A wide variety of hydrocarbon feedstocks can be used in the
practice of the invention. Examples of suitable hydrocarbon feedstocks
int0d&"4P3tnkltic streams obtained from reforming and crackiﬁﬁﬂpéé%ogé(’é&“
These feedstocks can 5 include a wide Nariety of hydrocarbons, e.g.,
paraffins, aromatics, and bromine-reactive compounds such as olefins.
Usually aromatic hydrocarbon feedstocks include mononuclear aromatic

hydragarbengand Hndesirakle, olg 'ﬂgdﬂyg[a%Qamﬁ'éz;g lefinsnmultinlefingy

and styrene, AN-hich have an initial Bl from about 100 to about 3000.
10BelaRse! tHE dXREt Hathife RFIRLYUARAAS ETSHCN §Er b CRRbe Ay Fakd ARt
may evierkednkmawaaindiieclimethecgiohmeaniringuhe dnsatoratehthetic
hydroQarbonfc, arﬁ ty ilca[Iy u§ebq One welll- nown n}e%pod of measuring trace
amount$ of URsaturated hydrddarbons'is the B TRe medslireméeht'of Bris'™®
descrilydabiartietail FixASTaMoD 21 D1 2latenehtitekeohtent d oftevitic h temeu 1§ 5e,
incorppraid riain i werencg.the b indlieaily REARES PR 1o,
content of aromatic containing hydrocarbon samples using poténtiometric
titrati6Ky SysbicHiEati? HacB198 d@sRbard S e number of milligrams of bromine
consumed by 100 grams of hydrocarbon sample under given conditions. The
aromatias Ingttagdecior example, benzene, toluene, xylene, 20 ethylbenzene,
cumene and other aromatics derived, e.g., from reformate. Reformate is

separated byidisiliationrordightsefarmatesiesilyberzaaand foliehehay

and heavy reformate (including toluene, ortho-, meta- and para-xylenes and

Other BHVAe PARSHAGYUNES 2L SYN - ALY URE ABRR e Mo ftaticduce the
feedstyeanicyplcalfyticontainstgredter thapualiouta®8 mtfetabgnzeiesandrtially
tolue A lan.s C

feed o R B O e R et

about'SBO i phmPERIseRé. BoRTesarbimatieisteartys dueh B héavsbitehdte

derived from seiegen 2R CERiIRIRIMING-RIAGESS esISOpaIR, MHitirolefins
as they emerge from the processing. - 12 - T%?ﬁl amount of multi-olefins

i a H7arSUARHEn RleRSSEMTAY DESPHEm ks tHH APt B4 apLnmy ) iles
than vashifg, mBrepprefetally |@sstthanpbhyyppmtdepe ndingon ihesoucce
of fe ka n -treatment. rac enzenes.and.hea
oo AR e AR P aRThB, (e RNy can be
contacted with an absorbent under absorption conditions effective to remove at

least a portion of such nitrogen-containing or sulfur-containing impurities.

20  Examples of suitable absorbents include clay materials such as the clay materials
previously described herein or an alumina compounds (Al,O3), such as Selectsorb
that may be obtained from Moltan Sorbent Technologies. Preferred absorption
conditions include a temperature of from ambient to 500°C, more preferably from
ambient to 200°C, or most preferably from ambient to 100°C; a pressure sufficient

25  to maintain liquid phase conditions; a weight hourly space velocity from 0.5 hr'!
to about 100 hr', more preferably from about 0.5 hr' to about 10 hr', most
preferably from 1.0 hr' to 4.0 hr' depending on the hydrocarbon feed being
treated.



The hydrocarbon feedstocks to be processed according to the invention
contain bromine-reactive hydrocarbon compounds from about 0.001 to about

18R£8 ?)7r0éf’grably from about 0.001 to about 1.5 wt.%, moré 5%?@?2&3(}9%&1
about 0.005 to about 1.5 wt.% or a B1idm about 2 to about 20000,
preferably from 10 about 2 to about 3000, more preferably from about 10 to
about 3000 or most preferably at least 5. The hydrocarbon feedstock
procgssad according to the present invention will have a lower Bl than the
initial BT of the hydrocarbon feedstock. Usually after treatment, the Bl will be

no greater than 50% of the Bl value befare 15 treatment of hydrocarbon
foedstock. Pl EHIaN THeS PR (PSS Eaiar ol Sbh SR recr
prefetablinvinei @l wilkbepiesgréatetatham2086arbon Bedsiudes ohtheldomgeratic

cycledengit gidhe meleculal Sisye fatalyekitD e, RIGSEN! Inyeatien ganusually

process hydrocarbon feeds (reduce Bl) for longer times between catalyst
chandcbde TR ey abiedigairhersan L therBrilon. 20wt fHe Caeans
Eegoreem?@g}&r@gtﬁmd@egwﬁe?@miéﬁns. E)Isl?@llsf@ﬁﬁﬁﬁtie\lglaf Hey balﬁﬁﬂajéydg@%@
ydroc n feed flovvrate of at least 1 er day, prefera ore thap at
st T3 BRP A4S o BHLTe oy SRS 760 MTPGP Hay R dughins
Conditions @&iiserpuiceksiod, thel present wiventior isncartigd3d ditounagrut 100
conditions &ffeetive in the remove multi-olefins and mono-olefins from

hydrocarbon feed. Exemplary conversion conditions include a temperature of

from about 38C (10QF) to about 538C (1000F), E)r(?fer bl %SC (200F) to
About 371C§%f§) ,t ¢’ exact nature of the unsaturated hydrocarbons ‘may vary and

may ecven be unknown, indirect methods of measuring the unsaturated
hydrocarbons are typically used. One well-known method of measuring trace
amounts of unsaturated hydrocarbons is the BI. The measurement of BI is
described in detail in ASTM D2710-92, the entire contents of which are
15 incorporated herein by reference. The BI indirectly measures the olefin content of
aromatic containing hydrocarbon samples using potentiometric titration.
Specifically, the BI is defined as the number of milligrams of bromine consumed

by 100 grams of hydrocarbon sample under given conditions.

The aromatics include, for example, benzene, toluene, xylene,

20  cthylbenzene, cumene and other aromatics derived, e¢.g., from reformate.
Reformate is separated by distillation into light reformate (mostly benzene and
toluene), and heavy reformate (including toluene, ortho-, meta- and para-xylenes

and other heavier aromatics such as Cot). After extraction, the aromatic
feedstream typically contains greater than about 98 wt.% benzene and toluene and

25 wppm levels of extraction solvents. Heavy reformate feedstocks typically contain
less than about 0.5 wt.% toluene and less than about 250 wppm benzene. Some
aromatic streams such as heavy reformate derived from semi-regen and CCR

reforming processes contain multi-olefins as they emerge from the processing.



- 13 - more preferably 93C (200F) to about 316C (600F), to a pressure of
from about 136 kPa-a (5 psig) to about 13891 kPa-a (2,000 psi referablz/
frorR AB8UIE kPa-a (15 psig) to about 6996 kPa-a (1000 pﬁ&%),/ lrgaorqg/osm S
preferably from about 205 kPa-a (15 psig)to about 3549 kPa-a (500 psig), a
weight hourly space velocity 5(WHSV) from about 0.1 hr-1 and about 200
hr-1, preferably from about 1 hr-1 and about 100 hr-I, more preferably from

about 2 hr-l-gnd, 3oyt 8 Mt bW HSY H?/(Q&Sf‘?ﬁoﬁ TIOR QKRG 198 OF om

catalyst, i.e., the total weight of active catalyst plus any binder that is used. In
some' S BBRItHE RS, thrEdrsebs e rdpite's 16:"roParagraisi A Prodes s

reducipgitheddcamineotndexselirhydresaior faedepiaifii@ment. Extracted

bromibne-reactive ontamiqants th? roq Ss C mrpliisin%:1 con ac%iri% e
enzenes and, heayy reformales 1cally. contaid less than, abou YV m
hydrocarbon feed uhder conversiorny conditions with an acid-active cata

shapediin-theiform of an elongated aggregate and comprising a crystalline
molecular sieve having a 15MWW or *BEA framework type; wherein the

shortest crosgcspiiepabainmensieokel theeclongated aguragatedsiesshann
1/10 inch (2.54 millimete.rsT). Par%?éa h2 T goproce recited i

para P D REBIE To RS G R FOmARenes Qe R A iRl &
the elenYatedfaghhefate abdnttheo! to about 1.5 wt.%, more preferably from about

0.005 to about 1.5 wt.% or a BI from about 2 to about 20000, preferably from
10  about 2 to about 3000, more preferably from about 10 to about 3000 or most
preferably at least 5.

The hydrocarbon feedstock processed according to the present invention
will have a lower BI than the initial BI of the hydrocarbon feedstock. Usually
after treatment, the BI will be no greater than 50% of the BI value before

15  treatment of hydrocarbon feedstock. Preferably, the BI value will be no greater

than 30%, and, more preferably, the BI will be no greater than 20%.

Because of the longer cycle-length of the molecular sieve catalyst, the
present invention can usually process hydrocarbon feeds (reduce BI) for longer
times between catalyst change out. The term “cycle-length” means the on-oil time

20  of the catalyst before change-out or regeneration.

The present invention usually has a hydrocarbon feed flowrate of at least
10 kg per day, preferably more than at least 100 kg per day, more preferably at
least 200 kg per day.

Process Conditions

25 The process of the present invention is carried out under conditions
effective in the remove multi-olefins and mono-olefins from hydrocarbon feed.
Exemplary conversion conditions include a temperature of from about 38°C

(100°F) to about 538°C (1000°F), preferably 93°C (200°F) to about 371°C (700°F),



20range of from about 1/25 (1 millimeter) to about 2/5 inch (10 millimeters).
Para%ra h 3. The process of Paragraph 1 or 2, wherein the catalyst has a

sUHAER V8N ime ratio of from about 50 inch-I to about 600 if&H? &@97081665

cm-Ito 236.2 Paragraph 4. The processlids-recited in any preceding
paragraph, wherein 25the molecular sieve is selected from the group
consisting of MCM-22, MCM-36, MCM-49, and MCM-56. - 14 - Paragraph 5.

The DIRFESR AFIREU8LIN BN PIEGESINS RAFAGTRA, Yg'he;%?é&ﬁ?@o?%ﬁ?%put

cross sectional dimension of the eloé%gated aggregate is from about 1/16 inch

(1.59 Piifestetd #yigbsutosolifed (05 fﬁiﬂ&gé‘ﬁé@z Psfegbapren rhevt 205
proceggas(18Gitad i @1u06e9edNgNaB0rARE), Whes ¢ ofthe lpmeestesas305

sectignel diTensian o i elangaisd augiegats = fom sbout 1 Sloabouts

times the leng SRortest cross s dimension o
aggreyéats V) froRaragraph 7 e ploce 6 Gb:e pitefdrin [P dragraphitsl ivHerein

the shortestierass seelignal dIRSPSIPRSLEAS,SIoNgaIRT BINEIBEISITRY i
about 1/20 10inch (1.2 mllllmeter? to about 1/40 inch (0.635 millimeter).
based on the total weight of catalyst, i.c., the total weight of active catalyst plus

any binder that is used.
In some embodiments, this disclosure relates to:

10 Paragraph 1. A process for reducing the Bromine Index of a hydrocarbon

feed containing bromine-reactive contaminants, the process comprising;:

contacting the hydrocarbon feed under conversion conditions with
an acid-active catalyst shaped in the form of an eclongated
aggregate and comprising a crystalline molecular sieve having a

15 MWW or *BEA framework type;

wherein the shortest cross-sectional dimension of the elongated aggregate

is less than 1/10 inch (2.54 millimeters).

Paragraph 2. The process as recited in Paragraph 1, wherein the length of
the longest cross sectional dimension of the elongated aggregate is in the

20 range of from about 1/25 (1 millimeter) to about 2/5 inch (10 millimeters).

Paragraph 3. The process of Paragraph 1 or 2, wherein the catalyst has a
surface to volume ratio of from about 50 inch™ to about 600 inch™ (19.7

cm™ to 236.2 cm™).

Paragraph 4. The process as recited in any preceding paragraph, wherein
25 the molecular sieve is selected from the group consisting of MCM-22,

MCM-36, MCM-49, and MCM-56.



Paragraph 8. The process as recited in any preceding paragraph, where the
eIongated aggregate has a quadralobe cross-section. Paragra h 9. The

pPXgezgg 44%%¢ited in Paragraphs 1 to 7, where the eIongated &&Iéﬁ’ﬁféoﬂgg

a cylindrical cross-section. 15Paragrapi40. The process as recited in any
preceding paragraph, wherein the elongated aggregate comprises
amorphous binding material. Paragraph 11. The process as recited in

Paragraph }J'a?a%‘ gin M?R@&@t%dr@tgg@ Eg&ﬁgl%&ﬁ%@nﬂ Therein

percent by weight based on the weight of the molecular sieve o hous

binding mat%ﬁaﬂh%ﬂsb?éﬁﬁaﬁﬁt@al'rﬁ@%%ﬁ e deretish gggfggaﬁgpm frqm

wherein theaglangatethagoregaiaisseiy ounsaggregaier Parmgiarkd3. The
process as recited in Paragraph 11, wherein the elongated aggregate is a

molecular sigyeshoynd 'ﬁ‘?ﬂ@%%@és%‘%é"%eﬁ%&aﬂm@ﬁ{? ﬂr‘éc@%é’{%‘?&gﬁpﬂs fseted

in any precedlng paragraph, 25wherein the Bromine Index of
h§/drocarboﬁhf‘e@gggSFecdgFée%fwgﬁl|éaggrgg>b@r%6ﬁt clonggted aggregate is from

about 1.5 to about 4 times the length of the shortest cross sectional

dimension of the elongated aggregate.

Paragraph 7. The process as recited in Paragraph 6, wherein the shortest
cross sectional dimension of the elongated aggregate is from about 1/20

10 inch (1.27 millimeter) to about 1/40 inch (0.635 millimeter).

Paragraph 8. The process as recited in any preceding paragraph, where

the elongated aggregate has a quadralobe cross-section.

Paragraph 9. The process as recited in Paragraphs 1 to 7, where the

clongated aggregate has a cylindrical cross-section.

15 Paragraph 10. The process as recited in any preceding paragraph, wherein

the elongated aggregate comprises amorphous binding material.

Paragraph 11. The process as recited in Paragraph 1-9, wherein the
clongated aggregate contains less than 10 percent by weight based on the

weight of the molecular sieve of amorphous binding material.

20 Paragraph 12. The process as recited in Paragraph 11, wherein the

clongated aggregate is self-bound aggregate.

Paragraph 13. The process as recited in Paragraph 11, wherein the

clongated aggregate is a molecular sieve-bound molecular sieve.

Paragraph 14. The process as recited in any preceding paragraph,
25 wherein the Bromine Index of the hydrocarbon feed is reduced by at least

50 percent.



Paragraph 15. The process as recited in any preceding paragraph, further
comprisin? a step of contacting the hydrocarbon feedstock with a

h%?&&%%‘} 1%19 z:atalyst under hydrotreating conditions. 3&%@%&03/ 15665

The process as recited in any preceding paragraph, wherein 5 the
hydrocarbon feed has a multi-olefin level of less than 500 wppm. Paragraph
17. The process as recited in any preceding paragraph, further comprising a

step of cont@a@g%ﬂq SygrecanRen tRedsieakvily 8 Clav GRBNEEraph. further

Paragraph 18. The process as recited in any preceding paragraph, wherein

10 the hydr6eRBbH fed ik Has A BIBRSinE InBek oREIB attessPeraitdp

19. The proggss @& iRgiRE Nk aMdpresadingparagrapinwherein the Bromine
Index is reduced by at least 50 percent. Paragraph 20. The process as

recited in any, precading %@g&@&@ 2VREIRIN G PYILOSRIBONReIS Bherein

aromatic stream. 15Paragraph 21. The process as recited in any preceding
paragraph, WREHEHHEULISE fsiom Beldries levthphises hteriPerstore range

from about 38C to about 538C, a pressure range from about 136 kPa-a to
about 1389 PkRaaahdfid BhwHSVsfresraliodti® dnplectdiap pat2@@irirther

Paragraph %8%9?1& %9?%? g& E%%ﬂ%%ﬂdg Y RIESELING RALAYERN NS EIR,

20 the molecular sieve is -22. Paragraph 23. The process as recited In
any precedifij2patagraph, wherein the elongated aggregate is an elongated
aggregate haying a cylindrical cross-section with a diameter of about 1/32

inch (0.79 niillingetel)16r alformedselongaited aggnegate diizepaatebh200hmeish.
g6 - Paragt‘i%ﬂl(}@r%cawgn e%&&?&a}?ai %%E%%iﬂealﬁé{g&'rgfaecqg&% garagraph,

wherein the acid-activated catalyst Is a regenerated acid-activated catalyst.

Paragraph 19. The process as recited in any preceding paragraph, wherein

the Bromine Index is reduced by at least 50 percent.

Paragraph 20. The process as recited in any preceding paragraph, wherein

the hydrocarbon feed is an aromatic stream.

15 Paragraph 21. The process as recited in any preceding paragraph, wherein
the conversion conditions comprise a temperature range from about 38°C
to about 538°C, a pressure range from about 136 kPa-a to about 13891
kPa-a, and a WHSV from about 0.1 hr™' to about 200 hr™.

Paragraph 22. The process as recited in any preceding paragraph, wherein

20 the molecular sieve is MCM-22.

Paragraph 23. The process as recited in any preceding paragraph, wherein
the elongated aggregate is an clongated aggregate having a cylindrical
cross-section with a diameter of about 1/32 inch (0.79 millimeter) or a

formed elongated aggregate sized at 60-200 mesh.



The following example illustrates the invention: EXANIPLE 5A heavy
reformate with a Bl of 550 was used as a feed for the test. The heav
relSt A WEY a 7+ cut of full- -range cyclic catalytic reforme '(:T"f 71081665
reformate containing 39 wt.% toluene, 4®»wt.% C8+ aromatics, 20 wt.% Cy+
aromatics, and 0.33 wt.% olefins. No dienes were detected in this feed using
standard gas chromatograph (-GC") analysis. The feed was processed at 10

conditions of 190G, Angl lﬁ?é‘pt%!%@sé‘a@é%{%ﬁ'ﬂ) ?ﬁé@é&}ﬁglﬁ}%%&%ﬂ “ferein

aggregates having different sizes. The results shown in the FIG

show that aﬁ@r%g Ve §éHyrtase é‘?é@ée%aé‘?ﬁl%%%aﬂmﬁ@ﬁ%i%ﬁﬁabﬂess than
1/12 inch (1/20 inch quadnilobe aggregate, 1/32 inch (0.79 millimeter)
cylindrical aggrégjatiejigedfnpleshuaggregatenand@0- 15 200 mesh
aggregate) had higher activity for olefin conversion than aggregates with a
shortest cross sectional dimension gikoysaterthan 1/10 inch (1/8 inch
cylindrical aggregate). For the same amount of olefins, aggregates with a

shortest crogsaectional dimension g1 Igs FH“@JQS }@d'%h %&é&%?ﬁﬂ: test. The

qguadrulobe aggregate, 1/32 inch (0. 79 millimeter) cylindrical aggregate,

14- 4@%&%@@@@3’(@8 an67601ut2@f Jolb-isEshcaglif sglsiicaginreagnéssCR”)
contagiimes than.aggregpteswithiashonestorpss sesivnat Jimension of+

greater than 1/10| (1/8 c lindrical.ag ate elieve, therefore,
O e e e e s
inch (&420andchyguatrotebecaghregai€’))l /3 indh (0he9 fatdinveterpaydinstricait
"1‘99reo%%5‘% érf‘k 40 mesh-agoregate, @ldfgz?ﬁg;?g SN 2309 8gale) -22

longer cyc ength than aggregates wit t cross sectional dimension
of greaBeghiah Mg deicrar8sideh cylindrical aggregate). - 17 - CLAIMS

The results shown in the FIGURE show that aggregates with a shortest

cross sectional dimension of less than 1/12 inch (1/20 inch quadrulobe aggregate,

1/32 inch (0.79 millimeter) cylindrical aggregate, 14-40 mesh aggregate, and 60-

15 200 mesh aggregate) had higher activity for olefin conversion than aggregates
with a shortest cross sectional dimension of greater than 1/10 inch (1/8 inch
cylindrical aggregate). For the same amount of olefins, aggregates with a shortest

cross sectional dimension of less than 1/12 inch (1/20 inch quadrulobe aggregate,

1/32 inch (0.79 millimeter) cylindrical aggregate, 14-40 mesh aggregate, and 60-

20 200 mesh aggregate) required less contact times than aggregates with a shortest
cross sectional dimension of greater than 1/10 inch (1/8 inch cylindrical
aggregate). We believe, therefore, that aggregates with a shortest cross sectional
dimension of less than 1/12 inch (1/20 inch quadrulobe aggregate, 1/32 inch (0.79
millimeter) cylindrical aggregate, 14-40 mesh aggregate, and 60-200 mesh

25  aggregate) have longer cycle length than aggregates with a shortest cross sectional

dimension of greater than 1/10 inch (1/8 inch cylindrical aggregate).



What is claimed is: 1. A process for reducing the Bromine Index of a
hydrocarbon feed containing bromine-reactive contaminants, the process
comprising: contacting the hydrocarbon l%ed under conversion conditions
with an acid-active catalyst shaped in the form of an elongated aggregate
and comprising a crystalline molecular sieve having a MWVV or *BEA
fiagmemwpk type; wherein the shortest cross-sectional dimension of the
elongaied aggregate is less than 1/10 inch (2.54 millimeters). 2. The process
ecited in claim 1, wherein the length of the longest cross sectional

dimensicr ot 1es'elongated aggregate is in the range of from 1/25 (1

millimeter) to 2/5 inch (10 millimeters). 3. The process of claim 1 or 2, ]
whereirtRE 605 TR RSl TR SRt Fadyy Sorshe B e Rdcsen gngespbromine-

inch -1 (&9chv@aohtendnn, alit-hrodesk RerASAES as recited in any preceding
claim, wherein the molecular sieve is selected from the group consisting of

MCM-22, MCM36, MisMid 9 BREMEMERR: ShdbPRANALESH één'iﬁﬁgft%ﬁ éiﬁtﬂ“é}{ acid-

preceding claim, wherein the'shortest cross sectional dimension o o
elongated aggPegEsaelsthaned el fersorhmifetsied 2eBeerie s d wmprising a
millimeter). 6. TheuorasslasIaGios knany Praveding GE wheketbgpe;
longest cross sectional dimension of the elongated aggregate is from 1.5 to 4

times the, lepgth, 0 fs}‘iQﬁe%PQ&E&E&@cﬁﬁaﬁ&?ﬁ@ﬁ%‘%ﬂ‘ﬁ@%&BHﬁgfeﬁ‘Sg%thQ@*ﬁ%ss than

aggregate. 7. The process as recited in claim 6, wherein the sho Cross
sectiondl §iineh ot stitHBEBRHgated aggregate is from 1/20 inch (1.27
millimeter) to 1/40 inch (0.635 millimeter). -18-

2. The process as recited in claim 1, wherein the length of the longest cross sectional

dimension of the elongated aggregate is in the range of from 1/25 (1 millimeter) to
2/5 inch (10 millimeters).

3. The process of claim 1 or 2, wherein the catalyst has a surface to volume ratio of from
50 inch™ to 600 inch™ (19.7 cm™ t0 236.2 cm™).

4, The process as recited in any preceding claim, wherein the molecular sieve is selected

from the group consisting of MCM-22, MCM-36, MCM-49, and MCM-56.

5. The process as recited in any preceding claim, wherein the shortest cross sectional
dimension of the elongated aggregate is from 1/16 inch (1.59 millimeter) to 1/50 inch
(0.51 millimeter).

6. The process as recited in any preceding claim, where the longest cross sectional
dimension of the elongated aggregate is from 1.5 to 4 times the length of the shortest

cross sectional dimension of the elongated aggregate.

7. The process as recited in claim 6, wherein the shortest cross sectional dimension of
the elongated aggregate is from 1/20 inch (1.27 millimeter) to 1/40 inch (0.635

millimeter).



8. The process as recited in any preceding claim, where the elongated
aggregate has a quadralobe cross-section. 9. The process as recited in claim
1-7, where the elongated aggregate has 3 cylindrical cross-section. 10. The
process as recited in any preceding cla"lr%], wherein the elongated aggregate
comprises amorphous binding material. 11. The process as recited in claim

159, wherginheslongaied a99rsgaie aiffleshihamd 4 PEIeeRtRY reate has a

weight based on the weight of the molecular sieve of amorphous binding
materiaf"452h8 FR5ESELIRE recited in claim 11, wherein the elongated
aggregate is self-bound aggregate. 13. The process as recited in claim 11,
whereinlisepetesfgatetreitigr iy alits laTnelece e sioveabrdurainrmledulan sidirglrical
14. Thepracesggs recited in any preceding claim, wherein the Bromine

Index of the hydrocarbon feed is reduced by at least 50 percent. 15. The

cess.as recited in any. preceding claim, further comprising a siep of
(%Britac'[sil;ﬁge tﬁg%?arg%é%ég] félédasnﬁ S in§ ﬁ;y'%]urﬁlcl)’tr‘é{}iall1 |ﬁ3énc%i%lfl{s()t%ﬁtggraggregate
hydrotreenigigssoaticiphgus binding material.

11.  The process as recited in claim 1-9, wherein the elongated aggregate contains less

than 10 percent by weight based on the weight of the molecular sieve of amorphous

binding material.

12.  The process as recited in claim 11, wherein the elongated aggregate is self-bound

aggregate.

13.  The process as recited in claim 11, wherein the elongated aggregate is a molecular

sieve-bound molecular sieve.

14.  The process as recited in any preceding claim, wherein the Bromine Index of the

hydrocarbon feed is reduced by at least 50 percent.

15.  The process as recited in any preceding claim, further comprising a step of contacting
the hydrocarbon feedstock with a hydrotreating catalyst under hydrotreating

conditions.



