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Field of the Invention 5 The present invention is
concerned with decreasing brom ne-reactive

contam nants in hydrocarbon feeds. Mre specifically,
the present invention is concerned with a process for

ooV 19 PHOEL IS YR Gt RESUNBRABN I cTive,

utilizes a CONIAMINXNTSINGIVDROGARBON FEHDYSt. 10
2. Description of the Prior Art Hydrocarbon feeds,
such as aromatic hydrocarbon feeds, are derived from

processes such BACKGROHND OFFHEININTION: ol

cracking (pyrolysis) and can be wused as feedstocks in
a1vardigbyimefinretippchem cal processes, such as

par a- xyl ene production froman aromatic hydrocarbon

f eedst ock contai ni ng benzene, toluene 15 and xyl ene
(BTX), Tlod pesventdinyprioporis icomesriadn withy feoneasing bromine-reactive

i soneri zatig al kyl atio d transal kyl.atian. . . Lo
OB Bt R 58 By SALRGUEL B Rt dmeearipn i
CoptRMcdanits §QqirpEdssi fof rbmeingEblo@asd-eeti GO RPadmiEnts from
i ncl udi ng unsaturated hydrocarbons, such as. )
nBHerostrben rfscdsnilia jhag| eflppger apigles dgnednaad ywHizeh & gaystalline
c i e side reactions in these downstream
p?gégggggggéﬁéglk%re, t hese 20 contam nants shoul d be
renoved fromthe aromati ¢ hydrocarbon feedstocks

baf drescrifiien of dhe Bxéorused i n ot her processes. | nproved
processes for aromatics production, such as that

descri in.th ndbook of Petr.ol eum Processi ng.

VEGr awd BETICRr R oy RieBgoro e Ty o Teasy 35, dived from
| BEICBASE Such RMRbhiha ré’ﬂoﬁhﬁllg A tth@hR cﬂaBl@ih% RolyIB) and can be
amount of contam nants. 25 For exanple, the shift from
hingtel g Bsduipckssiara varisge né patrochenvieal Prorsssss.t Bich gwepara-xylene
Phfomtich AR O ar%ren%tiE %f Fockthon rfgesd%{otcﬁ cbhtafhir uﬁesr{zgﬂet,ltgljuene
I ACrease 1 n rom ne- ré’act I've conponents I n % e

I ehd®xpRhe (BIOArHucnshdisitopsEiofdtidmg ikiyenb Vshnag aalien) alkylation
feedst ocks for downstream processes. This, in turn, )
r aad)trgsqliy 1gfiqhy e Alogrevae etiopafic WrslpouBp Feglstecks often contain

PCI AR A0E 9§&1§ﬁ§ng 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
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.
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
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streans. Undesirabl e hydrocarbon contam nants
containing olefinic bonds are quantified by the

Brom ne I ndex (Bl). The nunber of granms of brom ne
absorbed 5 by 100 granms of a hydrocarbon or a

hvdr oc 1 xture indi.cat e cper cent f . -
BT ShaRR B e ML b RE Rt 4 omine reactive
mobtamirantsViRing Btoniasic kiyomudarbbh €ccdetobit e Bles réfbrrhite setahd. n
can be cal cul ated. The Brom ne Indices (i.e., numbers)

of the hydrocarbgn feeds and products are sured to
det er mqﬁ‘geftlﬁgfe_c tﬁlé{a@éal‘ﬁ’ﬂn coBe RS o?ﬂntwgcgﬁﬁmcs :%8949% are
QearfiiRY by RABLAGinP AR QB %erguﬁ‘&r bEGURR a)tf I?)?omﬂ‘l_?_ rallgsorbed

a
Brom ne I ndices of various hydrocarbon products.
t bed0ogrimodf hiyxiromardnorrs: yslro@nwnenoitet iimlicatesethe pembisgtage

fr the. hydrocarhqons usin | ay catglysts i.s w del

P BRSO} P e citoy Wi B Petel Pugreaugichr s Efovh, the
| QeSS 08 ShOPRfiRTcah R dARSNat&P MARMBLOBAKONRIideR1(1.6.Nhdmbers) of
treatnment is to renove olefinic materials in order to

méhst hydip¢asben deedb iang prpéedty itcaticansed £ dasemingsthe change in
S ST S AT BTl ) BT rotuce e

MBrémmelIedicessof viHigud Bfdidcafionqrodeid. ns” means ol efinic
conmpounds cont ai ni ng one carbon-carbon doubl e bond

per nol ecul e. Exarrfpl es of nono- ol efins are ethyl ene,

pr opy| dHe, Ieimenedl higreHbans ihdcmeyce AldinicTmatrgfmirom the
,, ;o S Sy o nds: C .
B A B BB i iy Pefom and
mptteaahkemicabExaloptiies fe ofithe most @fmmen exagortsUubadhi sein@sment is to

cycl opent adi enes, . and i soprenes. O efinic ¢ ound
SO QSHBE FRTR 1 AP GRSt TR AREISBeR Bt e dased

VRENid, ¥ £ANCOMTIAL aRsiaPf orl ‘@%Finid8SmpoUn@W iRAdS H3& mono-

mllion by weight (wppm for sonme processes. For

exkefmpb @nd imultiFgefinsn uT be tame “roénaplefing’| tagy elgBniz5compounds

aromatics incl udi n%%;berbtzoe@e,btgl uene and xylenes, ift

i SOCETUIR DU V3O EMOVR PHES 61 Y i P E it eriBIs“Ss YoM
t BRfing aetsétBglknc, bR tHcabush®Y BSxdAaY anBeeRnEL CERE teym “multi-
proposed as catal ysts for renpoval of olefinic

mRICEnE amsany Jaiitg dPBARIroNEEaE 6k lesst tRercaghaingsieon double
Ub§1%(lisrﬁ>&tr ‘rnrég?cturlel. g%ga@r?plé@ G ﬁlﬂffﬁ!)légf?sl %Ijéf%éﬁeag%gl\ég lncaglfopentadienes,

ol'e 1 C e roman aro
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
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
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menbers or greater. Nblecula% si eves catal ysts have
certain advant ages over clay-catalysts in the renoval

ol efinic material from hydrocarbon feeds. For exanpl e,
nol ecul ar 5 sieves catalysts usual |y have a | onger
?g%? caﬁaﬁ(’: X&tgl%st%gﬁcﬂeggﬁc%ﬁta? go%é}lgi’fl% sPallrn?eSl!fllofe{%ular sieve
dwtfhtrmgastrubmresaddm quWelvelmerthﬂgar grogier at i ng cycl e of

nol ecul ar sieve cataIyst results in the disposal of

| ess cat wast e. t he ot her hand, nol ecu

si eve 61%& tSdevgp @ata%t»?shaaré (CEBRY aok R @SS R1TE .Clﬁd Gafpdysts in
C'tl?cyreﬁ'ﬁ‘)tvéf YRFfic, ﬁ%ﬁﬁf 961% noydtroda%dn”?éeéist apbr £:0im 9 rnolecular
economc viability, th | ecul ar si eve cat al

usedes catdlpgs metmblvdtavofa lohgefrl apicatingatyelei thhn f:lagmatalysts which

car bon feed ve good activity mai.ntena The
DYSUBS R M0 et EraRy SR dRReaRT yestitst FRuBmERr 06 aum®
I gAMb MOthB T IBAEdFCopk ARG b ©OHRABRMSsibvOlitalyst results in the
hydr ocar bon feed that utilizes a crystalline nolecul ar

sidispesat af éﬁsysﬁtabfﬁtiwnets |prﬁ1@\m@|erd3and,empl@nglahSIe%catalysts are
SSAARA T B SRRTLEN H0 BSBRGEnTRthA porn ror

I ecbiohii@ vidbeitRr ant Ilﬁﬁleblﬁldﬁgieﬁkf caﬁalwtd ﬁt@é‘cﬁfnbme rérﬁ@ﬁhl of olefinic
cont a| ni ng brom ne-reactive contam nants that has

| st HogyideoqaghngfRedinbrvgtaopd Aeitvity mRiplopanei ne

nol ecul ar sieve catalyst. The process is carried out

by co ntggt 1r9&nf~I %eﬁﬁgﬁ g§3 %t'irlé%d figed gﬁ@c&y@ gﬁ; E)ééjgﬂ?ﬁr% ;‘Bh(gﬂine-

condi ti on an aci d-active cat

f mfamlwef cqmpomhtsrfgml edlyelgngaﬁbgatfeedanhdt utﬂ'rzps h stystpllane molecular
st al l i ne ecul ar ing a or *BEA
We%?lwsttaygglas HHEOoY ges 0SS- sect | onaI di nensi on

of the el ongated aggregate is less than 1/ 10 inch

(2.54 nillineter sMPMABROFTHESER ERI@YNOF THE
DRAWNG The FIGURE is a graph illustrating the

results of the Exanple. WO 2008/ 070297
PCT/ Usheggoodnes 3vith. the mrgsant mpemiscthop fsanoured jgprocess for

! %’c\:mg%e 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
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).

BRIEF DESCRIPTION OF THE DRAWING

The FIGURE is a graph illustrating the results of the Example.
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5 These nol ecul ar sieves are described in detail in
"Atlas of Zeolite Frarremnrk'f‘y'pes", eds. Ch.

Baerl ocher, W H Mier, and D. H d son, Elsevier,
Fifth Revised Edition, 2001, which is hereby

i ncor por at r *BEA
f ramewor k ? ?/E &?‘%ﬁé%ﬁﬁﬁ%ﬁ%@%%
MCM 36, MCM 49, MCM 56, | TQ 1, SSz-25, PSH 3, and

Béualys® ef erably, the nol ecular 10 sieve is MCM 22,
and, nost preferably, the nolecular sieve is

al um n%ili licate. I\/CMIZZ. 'Iélae. ngk{?ecul ar s'#]el\l/e resent )
in t he |A8t34F4a¢UYg Fatalyy ity oh ife PGS BhaNe PAISGRE {iyention
t BEmpARGS PfstdIiMMmBReYar gil% ﬁaﬁir?gb@wwﬂaﬂ&%%ﬂg@ra%{e@nﬁk type.

value is a neasure of nolecul ar sieve acidi '
f Mhestei makecilay semed s disemhddbaddatabet Hétlawof Hedkteafamework

B i G BeSlRn . FhovesTeendD. h Ghgp Hh ¥, it
r Rleisen Egition, DBOIE wiicH hefeetyomcsiperutdiebidfsrendd. JBLImples of
alafha values correspond with a nore active crackin

c

WiW end “BA Gavetvest type g?)éecsl@étsiedﬁ%incmdﬁé\ﬁg%ﬁldﬂ M-36,
| RGPS SRR A b, B! 1T ABRL Mot

Cki@ss is ROCSETY, iaddaimodi pRfiahioly, de hbRcalggkrgatie alinihodiécate
fromabout 1/16 inch (1.59 mlIlinmeter) to about 1/50

[ #-51 millinmeter) and, nore preferably, the
shortest cross sectional dinension will be from about

1/20 i AgB fdie@daribld ?%s@r{t) inl B8RO st wHAEsuall§ ThalO-a838pha
mllimeter). The length of |ongest tross sectional
divalensi te redgetdidrah ebgatl6d tagoruedbd® TRSalphd Valus tsad inyasure

be.1.5 tpo about .4 tines the |ength o he short est. . )
o P oty BB eidin T RnahS e Bt eRbrd QR RO Bbuais of is
Phebalrakbs in s, PANEESA, 066,088 ket Jl. CRally s, %msi/p?poim-zw
the aggregate will be at about 2.5 to about 3.5 tines

t K002 gt hrebrencieissimade éa ttheserfos susle aictadina Highareatghiaomalues

O]Eo}rgsgoﬁcggflﬁ]tﬁ Al Sre a-clz_tli] ueSCrflci:kq?gt pa%algﬁ.se of an el ongat ed
aggregate naving a snortest~ Cross sectional dinension
of 1/16 inch (1.59 WO 2008/ 070297 PCT/ US2007/ 081665

-5 The shortest cross sectional dimension of the elongated aggregate will be
less than about 1/10 inch (2.54 millimeters). Preferably, the shortest cross
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
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



mllimeters) and a | ongest cross sectional dinension
of 2.5 to about 3.5 tines the I|ength of the shortest

W@ e@sH7@eTt i onal dinEnsion of the aggregate, tPET/US2007/081665

10

15

20

25

| ongest cross sectional n%n5|on of the aggregate
will be from5/32 inch (3.97"mllinmeters) to 7/32
inch (5.56 mllineters). Exanples of specific
eIongated aggregate suitable 5 for use in the present
|nv Q cI n
: e_]}rn)za?rcli Ol%gerrsgt%g%? ggttl%g%megmﬂr? §b§88 a%out]‘j ; 91rnes the
mlérﬂgtHT@ﬁtﬁé );hor&@@ct‘rﬁ@&ste@ﬂdﬂal BintindiA Sf' @M‘éiaggfregaﬂd ﬁi% loRgd3t cross
(0.79 n1II|neter2 3/32 inch (2.38 milline a
Fé@%ﬂalﬁam@n%%g th§| aggreLalc "Ellil—tlﬁofr%sﬁﬁ”aﬁ’&hf(% &m limeters) to
parbl

202 TBEF R S Bt ERnBRE B HER, EpRibd Bt Phiabie
I ﬁwrgmtmcrh@p&ssreahvemmah iddudd aggrsgan wath dihﬁnﬁ'bmqfat/éd inch

a e wll [ 25 nch (1 ml ter)

F ePaE R gt itk {) e ﬁ%f’@il‘*é?r Ry PUh A megons of
nq?;32| inth t(@%HﬁﬂﬁMteBaB;? '3%?' ffch ShaRemil iR rs)t NRorkRUMRficles
the aggregate can be cylindrical, triangular,

poizgd ob&4-4( enggh anddbtﬂmi paq“uglda; sulzgcbet 6@£00 mesh are also suitable

rectanagul ar, or other Si r The re ate ma

L R R, BF oSOt o aiys e e CBRERP Shn Sebtignal
agEh@grinf b eloAgasE s@iresats all Be fidhepfued/28Sh&Y(1 millimeter)
procedures know to persons skilled in the art. One

t &xthoug e inehvdOveidlimeiapdsi ti ng the nol ecul ar si eve

particles with binder material, e.g. annrphous

bi ndi ngy, Q@%@f %é% sE]ioq h@ln{ég th gﬂ;‘?h%@i ltap ﬁﬁ'g #e form of the

si eve part €s 0 ous |ng

mag@tgat cambé U;Zilﬁlcﬁicaﬂmtmmgumr | p@ﬁobfﬂﬂ(ekgaoﬂﬂlobd:,amaﬁﬁ&dge ete.),
bent oni t es, nnntnDrll onites, sepiolite

and
afEHPgr 3T+ 8 othgemyly, FPqlee a%gsagwn}aﬁ\ﬁ&w%mcmﬁaléwle

HivR s OfhrdRh /L, teve particles and anorphous
blnglngsna{erlal gﬁgq%%en extruding the mxture to

formextrudates. Another suitable technique for '
form n@ht: hegagyeeomt kspicnuold uaelggspm@ylu@s fiewy tapersons skilled
a Qu xture .cont ai nin tals .
AR B SRR AR SO PSR A pf) iR Bt win
ephedi fRftrial, tdle AGEHIRER e HAE Saf@ial GO Tbe8ihgNitel MaRtular
anount s of annrphous blndlng material to bind t oget her

t Bieverbisisleh aExamples of paotnhepe sinding mpfeyaldnplyde pluptina, silica,

t 2?0012%? Cbégt %GWHD te%asg'g orﬁ h@v\gslegﬁo?@ed fen?ih gthpulglte. The

rrtﬂchﬁllqharusﬁélky\/mvobifes aimﬂhp@ QU&lWGZ&OB}b&ZG]&EZieVG particles and
PCT/ U%ZOO?/ 081665
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

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



-6 binding material, nore preferably will contain |ess
than 5 percent by weight, and, nost preferably, the
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material. One procedure for preparing aggregate

wi t hout significant anmounts “8 anor phous bi ndi ng

materi al involves the preparation of self-bound
aggregate 5 The expressi on "sel f-bound aggregate”
n%i%'&%n& gtt n%h?n {%g%%eraﬁg Avil ] coﬁtap alre% r%lgﬁ § rpe?cte%t P%Wel%lt and,
agwsepRiceable. the aggrépatd is@absﬁantfﬁh? fisebf alotphduabigd@gabferial.
does not contai n anorphous binder material in order

to bind together the particles of no]ecul ar gl eve.

Met hod§1F oPTORFRIER P GIePang ARBHGRHC iUy ataulicang amounts of
d j 5

LTSRS ik PRl infli%es thedBer ﬁ%@%@g‘gﬁ%&?@%@g@w
cai llrp ek pressionh éseéf-b(pmdcefggre(@)e” mo¢dnis igat theandlémitar sieve partlcles

extrudi n wat er | ecul ar si

B GTPEASalRstiG RRDGR PénGH R deabn b eeteedte, ..
Mekldaad. VRAQIf-EARMI Jg@fé%ﬁteiidf&@ hé6i &Mtaih AambAIHBuRBinder material
aggregate having an internmediate green strength

s ut pider embind dogedizar she partielies pbmodigrian gicve.oMashastsdnypreparing

b), set f rt h aft
SLEPpORN & el I SLEAe LfgpPaEt of A3 %55‘%% 2968. A
S@fdﬂedhﬁ@ f@lolﬁﬂéparﬁign@nm dpFrdpatd @m)ru;eﬁﬂfe stép rmh (a) @nsling

sufficient to exchange cations in the nplecular sieve

\Aﬁ% themes HPdiRg adakiwh §0rnpe;me Fatrnmalycrlresigyirspdivm ions and
§ﬁﬂ{é9ﬁ9na@§z9£cﬁ%t ﬁn %t%ﬁﬁl( gﬁdéﬂ n&)% itioh® gfﬁ%&ﬁ] So form an

suf ficient ogenera t he rogen formo

rmggegdtaha\an@l am mwnﬁmdate giizen streu@th siffieiogtth redist attdtion during

aggr eg roce for prepari ng the

ag%]‘r%ﬁg%%%’ dinch lg et () SRBARENE BF VAT prbRaRrogate
bi,p ds'tef:bg (ARG @h & %91'15\’ 8SlulbR déo%g)rm:ﬂ thnﬁfnuﬁh EVfioh® " nder
particles with particles of a second ecul ar sieve.
Proutidensesifioentpo epalrangg catidrsse thoheschar ssweveﬂlbammdmum
nol ecul gr si.eve Cﬁ@a| sts.are dlﬁescr bed |n

NEE0GH, BHSH g, Mon FOoRUT By Fee! paeiedg o Sep (®) under

r @&ﬁﬁﬁ&%esufﬁP@erﬁX@QE{e@at@ﬁhest%Pog%na‘énﬂ bPHRAHSIBcIATRE Flfase
formn core crystals of first nol ecul ar sieve

rengqh@\féhermrqg@tea MAW or *BEA franmework type,

mX|ng anor phous material, e.g., silica, with the
core c s g D
mat er i aﬁ%ﬁ%jg%g rogé((fu%éé?feopc}lgt%g 4 rfg Lf%@ aggr r% g/g §1l1Jt 4518 gmﬁcant

alaﬁhotﬂite rofcamrphdusniginding raairemﬂhmuslvmabﬁrdn@ miotecular rsdaee core

cryst s of a second nol ecul ar sieve. The franmework i

t Ppic i pagiclgy t @ second molecular sieve.  Procedures for preparing
these rnolecular sieve-bound molecular sieve catalysts are described in U. S. Pat.
No. 5,993,642, which is hereby incorporated by reference. An example of such a
procedure comprises forming core crystals of a first molecular sieve molecular
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

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



30 nol ecul ar sieve can be the same or can be different
fromthe framework type of WD 2008/ 070297
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rel ati ve proportions of core _crystals to binder

crystals in the extrudate nﬁJ'Vary wi dely, usually
from10 to 90 wei ght percent. In many applications,
the catalyst will have a surface to volune rati o of

?%Pe;" ’hrsgg leguri re§1tg 60]?80re‘fatwﬁ ISrolg)%gl{)ﬁs §E60| (rjlc tGrllS( ?9 bﬂlder
Cotystats id X &(tﬁﬂhtelﬁay Vi@ dlidd I N disaal Bafirévh 9tto @0 tWeighi @ercent.
desired surface to volune ratio can be achi eved by
controlling the particle si e of catal yst or by .
using & §KAY é‘@p]d%?ttlﬁp?stL ﬁ%tf‘ ysepal %Y,Fcﬁ sydageqie @3@8@ &@fio of
CXB(‘)ZL['E%W A&l 1P RgRt ?lgj'?éﬁlrl'tg%ggi nf[ anclf gl;eferlépl 100 inch™

8, 130 or a hO||0M/0r solid ggregate as
des 660 biedh i 3914 &n° Ftat216l\‘bcm4) 44>rommg aktetatyst widh the desured

t f both.of 1 ted h
© SRR e e i e HEh e DY ik BFPLBE B il S of the

p@ﬁtﬁl 1 6r BAVIsHG 2 skl a&ta&n Pfpatich?2 subc s @& éRoved cylindrical
m | Iygn'etrer Sﬂ% ° ep% th O}lis /aB?_CInSCh ( 3% oved cylindrica

nnaggrﬁgﬁé@ éiﬁsﬂ)flbhésndj,sfu flade0. t4335%] Iher ﬂdtqlléWobr sofid polylobal
i nch bed solid
| SEr gt 3% Pl i DR IAE NG AP, SREEhBE e tepys f goth of

4woiich hfe Snccﬁgbrateuoherélm%lre?&@nw Fohavamgleda T@Khdﬁwﬁl catalyst
cross-sectional dinension of 1/16 15 inch (1.
nppiticledtaaing)a diagetsr pE ge A (Oﬁﬁlrellhlméﬁr)(a@d?dength of 3/32 inch

8
et FRABISR 08 SPHEC RERub® Rl (R B O S g ees
aa qlmtﬁambﬁalsoﬂd apgicestc dfavibig1tic icRinal Zhipk distlbsddeineFIsy). ,4 of

nternal ter of 1/30 i.nch (0.85 n1||lneter)
NS 2P éﬂ‘bt"hﬂ{)lag%/afé hayiag amagDIUR IPpeCtiong dppensipn’of 1/16

Sﬂ{cfhe{q 8oL Rillih Ok Bnd @tlér%tlﬁ)gf 336 1hé'lf3§1.7d6 %ﬁﬁnéte‘f%}jeha@a surface

hods for neasuring surface area vol u are
km)vwiuma rpm 96 m28 sichl’ 1(6@14iam HheA Aptlow Puliwdar dagragate mying an

the d h t houl d .
EN G AmSIe 8l AR T Ay T Qe ar (g inch
Ve glsremnﬁﬁét t)caﬁldlaélﬂengmcaf 3/105R¢tP (£.62 rﬁl‘l:l[m&el%)’ hwdrsluﬁa&e to

catal yst particle having a dianeter of 1/32 inch
(s0lPgienkip ofdpe ﬁt)char@3é ¢re iyt Megfods f@omessaring surgge arca and
fu'fnngairg [élzc)nw%gos crsons g%?lr i {hgr%gg :P%S?? Eoemaklng rhe determl%atlon

c tMe@ngt p@@écagatslﬁﬁﬂdl B¢ sapdediesd nanithg it ﬂ%@l,ﬂd;aﬁlarsaﬁface
size. Wiile not intending to be limted to any theory
ofo wgmgtrqitghof §41 ipeh HepPidespe g for a cylindrical catalyst particle having a

diameter of 1/32 inch (0.79 millimeter) and a length of 3/32 inch (2.38

millimeters).

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

size (and preferably shape) of the particles of the catalyst, it is believed that the
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selecting the 30 size (and preferably shape) of the
particles of the catalyst, i'® s believed that the WO
2008/ 070297 PCT/ US2007/081665 -8 intraparticle

di ffusi on di stance can be decreased w t hout

ex Lvel y.ok ncreasin t ressure .drop across t.he .
CHFEPSLYR Bt ORoASLAG oo RLRRH SO0 cB%GTTRy 1 fgasine
othe prigueaddb ustos@tie dandygdsedas dhekuilt, Wetdetivies pec btability of
cylindrical elongated aggregates having a diameter of

1 Hocatadysh aperingreapgd. | Thust Bitgyresperigtorpakindiisnl glongeisd gagregates
nalifp o digindied Ol NSA ihlh G327 Thlilib{TR ! She dbLiflR A¥fusion
constants tfor conplex mxtures in m croporous

c distdnygsissl/4@imeh 10.681 ffilliewekdrs)t o cal cul ate. The absence

or presence of benefits by reducing catal yst

aggregatge size i herefore surprising. In the case of .
the. pr Dulor Resferoir SoBph e ko e gt Rmain
malrEeut a8 colbeuR. CRhahdeh& bayRsERe Jfiuahsfits st leMididg catalyst
than 10 necessary at the start of the cycle. InprOV|n% X
ot

aeggrogaty sizg 13 Herdpisr wirprotinganln Hieetasd 9b thet preseati tnyention,

aggregat e si,.ze. The nol.ecul ar siev at a t. used..in
CRENGRBEN T pod Ao MG R RoRZRGHY et raM by
MaE&sQXP enhic ¥Rrtt o thy Ol Elnfgiaving herivilyay thegefbad nos tah incentive
presently used commercially. Reducing nol ecul ar. sieve

cir apdpse” ageeaty piggeadBs MRIPEB aleveicatptyst aisaddn dhe imgpent

! gﬁgh{i] iU Qadi 1@ an rllg(g rtif&g %Jr@te&géhsiv]eStogér&hmeztheﬂgthe clay
nmol ecul'ar sieve catalys osses provides &n 1 ncentive

t catalssts| pegatly wad abyater@altyt.i ®eduding enoldddari sivnentailsst size
of the pre eni invention have ggbprisipgly di scover ed.

t Freased MAlsry lapTieculoges siwing ey dnlqading; @pe rgpegration.

i M’ihﬁfﬁ%ﬁlr%t 6lecsihARIlE I¥taRlst [di8es’ FioYldel RE RAIRNVYSD -use larger
Predicting catalyst stabi'lity of nolecul ar sieve

cattalyyspaticle cenmidte tiyveptstrs of hlenrpratnt pnooiss dwve surpmsingly

R T e e
hanBilie of BRSEILIR; BXPEST PRBICANE dataBLEdt)sititySRRblcbhdr sieve
as a result of reducing the catalyst particle size.

Thtakyats ainy semupeddy instroplhienped spioccssesy énmiush ware WeTigult than
ngegi]?c}l% tc%}ﬁsttt acvill S.’egersg tﬁ('il)fs(f in ?{gl St {)F gﬁsgge%sﬁﬁ?elﬁ% would

ST. e expressi on resn ca yS

t Reve 25 reablly skpdeasmpeicd eanlysx pabitity hoahyqiltosrddocing the
conversion conditions for a

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

treated to restore sufficient catalytic activity.
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process of the present invention but its catalytic
activity is lower than the correspondi ng fresh
catal yst because it has been exposed to hydrocarbon
f eedst ocks under conversion 30 conditions. The

expr GS?P,&E | LSaEnstaled gé%%lngr%%e I ‘%hremc%{]a‘cf%s# qgglu&eh? temperature

al ¢
cataly as been treate orestore sufficren

C adndk Wifiabo@C30 W 900°CVD p2Ed9@e Q4890 Mot UPZOOTOCBRES, and a

-9 égical conditigons used to regenerate the catalyst
i WHDYdram eborp & lahtlirte abewufri§80 b, athsigin 3 reec@oQ@g canditions

pr re. ran of out, 10 to 20000.kPa-.a, and a \/
R O TR T R S e U R
regeoer ati ng conditions conprise a feed having an

oxi dative reagent such as air, oxygen, and nitrogen 5

oxi des, The feed can be contacted with a hydrotreating.
cat al ydhe E@qddaan{%s ceBipiae Vit hygroticatiag ¢aighisi peor to contacting

CRLidl Y3d-al®eS Eﬁélkﬁ%i ﬁlblsﬁénﬁéjlgp Rﬁ‘é&f\lertnﬁﬁhfti‘-élghﬁg kS 1ibGmers.
oligoners. The hydrotreating catal yst has a netal
c Ghp drydnittreatisg) ahthly sehaet aheteloopoperht, usedlbe b edethlr component

th r consi sting of. .nickel, cobalt, chrom um :

AP Fort OB FR g o s PlokEL ekl SRR Wleriapgcivm.
c BeRiGk lnpteh Y RERAURD Ly DiGIRI, -cobiRafkELmolybdenum, nickel-
cobal t - ol ybdenum and ni ckel -tungsten-titani um The

stimgoten, ¢alttrhelybdenual gied nickellongsen-tignain.yThe puppotisfor the
SQlih e HSHALLY Ao 8F (Bl L6131 08 BUL iU SHina but
pSHBHE" Boiony oA AP RGN a U Y AR O PYicEg Y Y
ebthRe ho@du®BEliddrsubh X&thaphdshn, titdnikTbNglied, efthér déncadrumixra with
may al so be used, as convenient. A preferred 15

helnsng et piga-eiHny gpay lw decred, ms| gHHSRIGRT. al dmipkferred
I L] -fe treated either
bgyggg%%?&g?yggfgﬁwﬁggg%ﬁ&?%%gwﬂghgﬁﬁ%lactive cat al yst

to substantially convert nulti-olefins to oligoners.

I n  onén eddtch, tenteedtche akoibd-dot irvaed atlalr psforandaftdrapntact

cat@ﬂést. re.IocaHed in.a si.ngle reaqﬁorl%essel. I n
t B Bridientr R hydeEedr o ed MR ondaekietrys. In
aghd cBodifichy 8h& lé’(ti@JaMt??\;e &itd1P8Tanh %1281:' &tYst %trél Rlated in a single

contacting the clay. Further, the ¢lay catalyst and
t hacweivdswtt ilv éhis atrdlogignent athe thedecaiben deel eandcantast the acid-

TR R N AL TR YT Y S
and the acid-active catalyst can 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-
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

particles, preferably less than 4 micrometers in diameter. It consists of small
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erm use
agge egatie fpchyd tigu @oﬁjsity C@hﬁicte&@tl@éﬁﬂ i Qh@lscular 51eve (4-10A
preferably |ess than 4 mcraoneters in dianeter.

A o disgr ynety-eespeg olay 965 synthetic
|
(RS Syl G Rctel Al 49, 60 RRY 0 B AR

t hgdpoarbenst ﬁmhanlﬁcdfemteﬁﬂé cla;asf inalurie kaam:luhtarbesrtcﬁute attapulgite,
Oth m. es) i S uaII n aci.dj

na?%mnmor& ! Hy fapa%e%? PRl .aaa}f%ﬁ%&ﬁy iS F*24 grade

MRla§! Which i3 ANEbIS lﬁ‘o&@ﬁh&ll‘r&?@ C‘oéé:(.I ude any of those used

i n processing 5 hydrocarbons anpl es of suitable

cl ays include kaolinite, bentonite, attapulgite, and

miiaechiictreatteit e clay. A preferred commercially

avail able clay is F-24 grade clay, which is avail able

from EgE AR e RO B B RBLIEAL ol B LA B0 huay

feed used rn the process é)pre QALi'0

10o:eaint @itrogeH- Edlﬁgﬁﬂlgcaﬂm&ﬁmicbgtaﬁﬁn§ lllhf)lhlﬁt'IGSOtlhhtabm F@iuce the

inpurities that can reduce the . cycle length of

cSYHf yereth phdbe cptapiti (hhese HPRUTBIcaraEs H5¢ 9ra§%y pe %?é%t partially
p%ntldv%ld! tYom rtﬁérﬁy(ﬁgcefrﬁmﬁéeheoemg rcgfrt%tkﬁ%qtﬂc elggd g@%ﬂg@ catalyst

contacting t eed wth the catal yst ~ use
puswiess thef ptobesspofedenpresamy emtanoinn. Thiee fesddmapybebsubjected to

sug ected to chem cal ess such as,

TEHaPTOGRSe 0t fordibi BHon a FeUIBH O Spiplig, A dner
13a038rdidd, 9o %ret&ﬁtnﬂgn@tﬂrg@ésg@n(e Pr AEEHaEs, (Radionation, water
di'stillation, fractionation, water washing,

atigelipg.i adﬁorptimy,u diging; melﬁ tgaxga@gmgg g1[ engplytor resgticaisy to igmove at
reactions rmve ast_a
i ﬁ%ﬁtr f‘tﬁoé% es tE%T HW {hgokllyd?%céﬁlabo&laﬁeeg can be

C@@ﬁt@@c&&@vﬂﬂ Juh a@@r@% @h@@rﬁbs@l@ﬁeﬁ cBh&iabR E@Ective to remove at
conditions effective to renove at |east a portion of

slpept i PPBIYENOE owehi MitRgCoPONSANINGr O G fUT-ReTgNIng  impurities.

'C Eggﬁltgm% OF Sulfa%lmﬁmeﬁt% élu& &159 %Laa?eer?a?sg %1[3&8%@ bfe &lg§ QS ials

erirals suc
previously described herein or an alurmna cornpounds (Al,03), 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
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.
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conditions include a tenperaLﬂ%e of fromanbient to

500C, nore preferably from~ ient to 200C, or nost
preferably from anbient to 100C, a pressure sufficient

25 to maintain liquid phase conditions; a weight

h%gniy space velocity from0.5 hr_' to about 100

hr=%, nore preferably fromabout 0.5 hr' to about 10
hr-1, nost preferably from21.0 hr_ ' to 4.0 hr_'
dependiAngidenvdrieey bf dydroedrban fdcdedcietandbe tiseddh ebke pXice of
2008/ 070297 PCT/ US2007/ Q81665 . -11- Feed A wi de :
v Bgnign. hFarpe mfnsm@él&sl@sedéwﬂmn ?eﬁgsta%dmpwdﬁ tgomatic
pE@@aﬁﬁ&@%Qﬁw? e kéﬂﬁ%‘ﬁh? %HTi BRI 9 cQbesS UThA&P!fEedstocks can
hydrocar bon teedst ocks Tnclude aromatic streans
olbtchideed widecowarregy of by drgcahons eackpanaffips,coemsess, afthdsenine-
feedst ocks can 5 inclu a w.de vari et f

it BLarORSTds dye a i n Sy S R dimguber frodstocks
I @R%ideV BoRONRAUN GSorastecN hidro®dBbrsngnd HaddhhlcasIofi®s ifeluding
hydr ocar bon feedstocks 1nclude nononuclear aromatic
hywmecaeibsnsuindlciing esd saisens, sihédh iy japdnigial Bhfrom about 100
ngpg%géggkps, mul ti-ol efins, and styrene, which have

an 1ni ‘Bl fromabout 100 to about 3000. 10

Because the exact nature of the unsaturated

hydr oc Bcbans timyxacanhytudndf thrayhsewened BydHokdrbuws, may vary and
i ndi rect nethods of neasuring the unsaturated

h{Y o CFboPE WHEOPYpi BAITFS GEEPdsORE WMSPIWREoWRF nEtspiyepted

Oty BBRYSAN et fBRGlly FUOHNIChOf ARGV HIALEG of ing t
hy%rocar onseH§>tEeyBl. Theenegsurenent o&iglr?%munng race
deswnithext umsathedtad |hydrocA®doM DR THO-BI2, Thhemesstiranent of BI is

caontents .of which ar 5_iLncorporated.herein b )
CORGTBRE D BT ATV opb T P AB et SRithESuu T of which are
C b Rrated her@mABlctGer@N Ak B REUi Y EY AEasReNthe %Mnec%ni‘.ent of

using potentionmétric titration. Specifically, the Bl
i srogefticn entsning e hpdnebabowf samples gpsing ebtdptiomeime  titration.

c DRy e 3OS REREP ol RS B AR AR ri i gogsumed

b@ﬂaeo Srani s U carbiph §M@ple u%@e%ihéﬁ hpazpmnse, cunene and
ot her aromatics derived, e.g., fromreformte.

The aromatics include, for example, benzene, toluene, xylene,
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
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.
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par a- xyl enes and ot her heavier aromatics such as

C9+). After extraction, the aromatic feedstream
typically contains greater than about 98 wt. % benzene
and toluene and 25 wppm | evel s of extraction sol vent s.
Heavy faorna mf qit Vi co | )

than” abBoerBa gf SERFERILS & APt BB, b8 3gry from

W ENtREN 2@ . %, Spridteralidy A8t then 9t WEMBnGY qﬁefaﬁabtye &4y than 500
reformate derived from sem -regen and CCR reform ng
pwv@@& dependingralt Fhenpueqe: off Beflvieckaand pay pesTpRy@CHt oﬁftracted

e e S R S R e S Y Sy
menultv-atefinkr om | ess than 10 mﬁ.@b preferably |l ess than

1 w.% nore preferably I ess than 500 wppm dependi ng

on the e of fe k and an tre

Bt r aciTBe IOE3mAESEERINRS 46 BPt Nk ot g invention
C @B tRinbrb@SRe-feh@R c AR catfACcoRthd ok 4douP @Il AS -about 10
The hydrocarbon feedstocks to be processed accordi ng

t Wtf’/hepr@ﬁqmébt frem abewt-80 hntoprbor hé-wte?écmpmaorhfiﬁreh’o@c Eporpout
t 0,001 t
PSPt P58 P78t BBkl Mg o mygrpy rom

paedigrakl ﬁbcflft B00abaidke pfablyt @ombsbsuit 10 Fo iiboth 800080Bost
from about 2 to about 20000, preferably from 10 about

2 prederably et 130, nor e preferably fromabout 10 to

about 3000 or nost preferably at |east 5. The

hydr ocgqp %Qldfo%%%fl qgéq F; Egﬁ&&%&da&%fd%g% fe ﬂrﬁsg:nt invention

present invention | ower t han
i miill ihale Bllowtr Bh ehdmythie ao@irbBh oif elmjhyd:rokarbcbﬂs fmldktyck Usually

after treatne wi | 0 te th %
RBSLHOUEREE Bernt 8% e Phlraann 9 KGR ki Bl ViRE Bltore

f gestedac ks h?dreéa%&b katdstb&le Bfefé’rﬁi)lzeth\é" BJ vah@e W?u Bk &Rt GEater
than 30% and, nore preferabl Il be no

gtheat38Ps, thdrmoe e Babhu e BifwillHe noogrgater fchm P@%l engt h
of the nDIecuIar sieve catalyst, the present

l(P\e/SBEhe%% Of utﬁ? qorb%pr y?lc elérigtgyo rRE3 otig ul reﬁgve F]atala/st the

tween ca

Opteseﬁlfhﬁvétﬁfom cag)ishgh prged” hytieesasbonhRedn (r@didcetBIUEfor Bfhger
of, the catal yst before change-out or regeneration. .
times between catalyst change out. The term “cycle-length” means the on-oil time

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

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),
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| east 200 kg per day. Proces? Condi tions 25 The
process of the present inven $on is carried out under
conditions effective in the renove nulti-olefins and
nnno ol ef i ns fron1hydrocarbon f eed. Exenplary

BP0 A P0P BAT ST | GBBEEY ¥ bRafls bER sbou

9385 kROQKS psiz) ababbut azm (PR, OON‘@Sl@QQﬁéf@%@%Qﬂom about 205
PCT/ USZOO?/ 081665 - 13 nore preferably 93C (200F) to
akBue éieegz wodEpt 699 IPani é]é)é)QrPélgéamelied}WfﬁEf’é’éﬁ frmiwout 205

kE? ?)I ) ab am@t%%g%)okg ) (vgelgp[ o?%l'yg%ace velocity

pref era ron1 out
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3 549 P 500
BasR OB Byt pirder bt gous 3 vaeos Sb D dbout RISV is
h 'based%dth@ howi Wg%gt Br cei]talyﬁ)tr ?E e ﬁf%bﬂoYal W IRt ]I %Hﬁvelcan&l%st plus

and about 100 hrl, nore’preférably from about
anty bindertth&0s hsedl. The WHSV is based on the total
wei ght of catalyst, i.e., the total meight of active

catal y | us [ In sone
enbodlz%(f gec Rﬁyxﬁn§b$6§b¥9 (VEP%§%?0 10 Paragraph

1. A process for reducing the Brom ne Index of a

hydr ocafagraphfleed probésaiftn mduditi®thic rIB”oﬁﬁ&CI&lHMEOf a hydrocarbon
cont am_nants, . the process conprising contacting the

hydr oc &F9SANREERE DiQEURe-E3RiST @ln&mle@%.tb? Hﬁgewcmpﬂ%mg
aci d-active catalyst shaped in the formof an

el ongated ag@kRYga %&Bﬂir&&%‘ t%éc{‘ﬂnc?er CHAREA | b&{%hnons with
nmol ecul ar si eve haV|ng a 15 BEA framewor k

type; wher ei an taog-astiar teewtyst rsi)slsedsent fhen&drndiafensi dnngated
of the el ongat ed g ate is les han

(2. 54 111 e e HE IS 5 Sl Bobieblas SR8 having a
recited in Pnnagr@phy;gﬁmﬁ%ﬁ@uabﬁge l ength of the

| ongest cross sectional dinension of the el ongat ed
aggregate is in the 20 range of fromabout 1/25 (1
m | | i metherojn the shpsest cpgss-speitomal dimenpion iofdhceplengated 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

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
the molecular sieve is selected from the group consisting of MCM-22,

MCM-36, MCM-49, and MCM-56.
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236.2 cm ). Paragraph 4. Thelgrocess as recited in any
precedi ng paragraph, wherein 25 the nol ecul ar sieve

is selected fromthe group consisting of MCM 22,

MCM 36, MCM 49, and MCM 56. WO 2008/ 070297

PCT/ US3007 66 -14 Paragr.aph 5. The process .
rect t oA Rty paLe Bty AP LR any FREpEiR HAReih, whorcin
short egie oess G6Btdcotidlal dim@RinaiT taf cldngated apgatd is from
aggregate is from about 1/16 inch (1.59 mlLlinmeter)

to abogbout/15k inple . yome limefar) topbe ly 50 inoh (Xt apHing:ter).

The process as recited in any precedi ng paragraph,

wher e ng Lh@nal, o di i e

el ongat S Lapn e gans FaaRs s RRALE I pRR Ryt where
ti mes theelohgesgclpsefsedtivaalkstiorcneish of rths slopeatd epalegate is from

di mensi on of .t he el ongat ed reqgate. .Paragraph 7. The
pr oces§€9i§ I'écﬁot %@W?nggﬂeégﬁ%g%ﬁn%ﬁ %g]ﬁe?l}?g{eﬁtg ol sd0fonal
shor t eglmer&lRAST tRCAbhg] agdidyansi on of the el ongat ed
aggregate is fromabout 1/20 10 inch (1.27

millimeter) to about 1/40 inch (0.635 mllineter).
Par agr EpregBrh The The peassss srepiéd mdtpragiaptng. whesewdhe ghortest

par agr ?Pq'gs SWIRL& dih{éﬁsi‘éh %@gﬁ‘é Sf%ngagcg& ggg%. aetg g? fdm_about 1/20

quadr al"'obe "Cr 0oss-secti on.  Par agr rocess as
reci t ethdhr(1 Ramagiragtry tdaticmt T/40viher @.a35enilléhewgat ed
aggregate has a cylindrical cross-section. 15

Par agraph 10, The process as recited in any preceding
par agr ?aﬁgram &re e PIPRESERD AP LD 285 PEYATBE GBI Rl dvhore
anmor pheyis. |l AHING FBLR Eﬂa?h gufcﬁfﬁlagé 8RRs-dktiodhe process

as recited in Paragrap - wherein the el ongated
aggregate contains less than 10 percent by wei ght
based 8aragtaph Meilhtprofess e neoitasic il Reragiaphe lofo 7, where the

anor phqous hi ndi ng nmaterial. .20 . Paragraph 12. The

ot o6 oo o1 0ReM R e P L Slipo i RS RBR ¢ ne

el ongat ed aggregate is sel f-bound aggregate. Paragraph
13. Theappopads. dhe hasictedb retitddanagy apdrcdihg pabugtehnwherein
t he

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.

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,
wherein the Bromine Index of the hydrocarbon feed is reduced by at least

50 percent.



el ongated aggregate is a nol ecul ar sieve-bound
nmol ecul ar sieve. Paragraph 14. The process as recited

WO p008/0902pT ecedi ng par agr aph, 25 wherein the Br@IUS®07/081665
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I ndex of the hydrocarbon feed_is reduced by at [ east
50 percent. WD 2008/ 070297 PCT7 US2007/ 081665 - 15
Par agraph 15. The process as recited in any precedi ng
par agraph, further conprising a step of contacting

t he hydr r dst ock W t . hvdrotreatin
cat al yLEREREEA3 BF SES st lafin PYORELERL bEfgmpbaturter
The proc@pssiAg 4 egép ad contadtingpriec egtfgadan agcanbek with a
wherein 5 the hydrocarbon feed has a nmulti-olefin

| evel 8ydogsaiingiiatrlysdandgs pusrotpatingfoaghiony.  The

process as recited in any precedi ng paragraph, further
conpri e ng r :
Foedst ot PR OSTAP RRRRLRCUIR hdRy COR@ R Rph. wherein
pr oc es shedyy draeeittoade¢dhanmymyltied efth fegelpe ey tizgphb 00whgmei n
10 the hydrocarbon feedstock has a Brom ne |Index of at

| east 5. Par a 19. The process as recj.ted in_any

o aeea P EERR g b Pasey & REEE R uft pleRelig fulprdR further
r educedompridihg laeasp 03 QobREERNthe PpdragdBHN fstodlnByith a clay
process as recited in any precedi ng paragraph, wherein

t he hyd#astbon feed is an aronatic stream 15
Par agraph 21. The process as recited in any preceding

par agr aph, Whakeir, p%&%sscé)sr}\éa'ie%iigig%n?%géjéggfgg:bﬁga%g@f gvﬁgrein

a tenperature range trom about
pr essutle hyangarfondoedatockthad 3 BrdRime dndoa dlaolehst 53891
kPa-a, and a WHSV from about 0.1 hr_' to about 200

hr-1. Paragr . The process .as recited in an .
pr ecedi ﬁ‘ag%&ﬁgg r i‘:@ﬁ PIoffEY B rﬁ“% R PRESC @gmgy%g%@vgherem
i s MOMi2BroRah &EdeRt éduced g PlRG&dSHeA%nt €Cited in any

precedi ng paragraph, wherein the el ongated aggregate
s an el ongat ed %%gregate having a cylindri cal ,
cr oss- Saweefaph 20i {The araficsmast reeitasf Inaby preced®e parpskapho whorein

111 . | " ed
glo_ ZBS%rﬁee[{ r(]1.1roocréurb%n ffeeoc{ 1?%% a?or&ﬁgasttrggm.aggr egate sized at

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

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 clongated aggregate sized at 60-200 mesh.



WD 2008/ 070297 PCT/ US2007/ 081665 -16 Paragraph 24.
The process as recited in any precedi ng paragraph,

Wab@Bsern97 t he aci d-activated catal yst is a regeCiBDs208T081665
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aci d-activated catal yst. The follow ng exanpl e
illustrates the invention: ~ MPLE 5 A heavy
reformate with a Bl of 550 was used as a feed for the
test. The heavy reformate was a C7+ cut of full-range

cyclic | ytyi,C former (" L), . refor .
cont ai higRad 2y THE B R el b sof Bl hapaeson. yperein
Wt . % Cehe acad-aitBhicdsataBRelisQ. rdgenetatdd alidhéthatedNatatljsenes
were detected in this feed using standard gas

chromat ogr.aph .("GC') anal ysis. The feed was processed

2t 10 dBRATIGRS CertrlsdisHRES hermepata (250 psig)

over self-bound MCM 22 aggregates having different
sizes. The results shown pxaAMELE! GURE show t hat
aggregates with a shortest cross sectional dinmension

of less than 1/12 inch (1/20 inch quadrul obe

aggr egdt keavy refpmptgonitll @ BAofdi0 waevssd)asayfecdden dhaltest. The

agqgr egat.e 4- 40 h ate. ang. 60 . 20Q nesh.. »
IS tatthegner B0 PR e i FriGiaR drecr

t ReOrnag@rcegaimsg 301 Whoatshee! a8twie¥06 s aashdtRRab0 wt.% Cot+
di mensj on of reater than 1/10 inch (1/8 inch . )
c §rantadics.cand Qrgér"étgét@?ﬁnSFoNot fenasatrercadnsented oy this feed using

Ol j y g . t 3 5 h t t |
dfﬁéﬁgﬁoﬁg%gﬁ|ess&§ﬁﬁ%(QP?Q§i%%h%%lfyﬁgﬁ%%%ggﬁﬁﬁggﬁggg at
agoidgatse of 1D032 amic h8ZD.kPA-aMi(R50 metgr dveaeyidlfablsindaMCM-22
aggregate, 14-40 nmesh aggregate, and 60 20 200 nesh
a%%?@%ﬁ?ﬁ?w‘@ﬁﬂgﬁ€8t¥€§s contact tines than aggregates
with a shortest cross sectional dinension of greater

than 1740 btk sbdwB ih RO FEGUREASHOGAhat agg{regaa; Qlith ¥hortest
believe, therefore, that aggregates with a shortest

ccss sesionalghmensiol aelesy han df12] issls (/A& mch/quadiutable aggregate,

(1/,20 1,0 uadr ul obe aggregate, 1/ jnch. (0.79

w30 el 7 B EuPRB O Rl 15400 e ef bt and 60-
agQo egah eaggedpdtch Orad Highe ity dggsREAt®hviiade th@n@gsregates
cycle length than aggregates with a shortest cross

s@tthi prebpricsyiciesysicamons dimensiey of resgrter/ then i lnkh igcty g1/8 inch
E@Wb%%%g%@éf&%&% gﬁﬁ@ o of %@ﬁn@? Qgg?ggates 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 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
aggregate) have longer cycle length than aggregates with a shortest cross sectional

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



CLAI M5 What is clainmed is: 1. A process for reducing
the Brom ne Index of a hydrocarbon feed containing
Whe@sTRIT eact i ve contam nants, the process coPgF/US1007081665
contacting the hydrocarbon feed under conversion
conditions with an acid-active catal yst shaped in the
formof an elongated aggregate and conprising a
crystalline nol ecul ar sieve having a MW or *BEA
fQﬁﬂgﬁﬁék type; wherein the shortest cross-sectiona
drmenston of the el ongated aggregate is |less than
1/10 inch (2.54 mlIlimeters). 2. The process as
r &¢hdt @dclaimedligi m 1, wherein the length of the | ongest
cross sectional dinmension of the el ongated aggregate

[ in the range. of from about 1/2 1 mlli er). to
aao_ut 3 Hrosich e oeofiqhg ?eﬁ@}mn%?ln%‘?fb  BRRLSGHbo feed
claim l‘oﬁ%ﬁinﬁlg mbsiRLRadRe c%ﬁttaﬁlil_h{a%fts, 'E}ﬁfpréce%kl Ecﬁrﬁﬁﬁsiﬁg
volume ratio of fromabout 50 inch-' to about 600

inch-' (19.7 cm-1 to 236.2 cn1-%%. 4. The process as
recited in asoptgsiing duhi nglredagdiom feedmendsic gonveesipn Fenslificns with
sieve is selected fromt r ou onsj.sti-ng of. MCM 22
Vv 56, - Mot 376 iRk " BB Al ki e MENHBRuprea
in any precegigigatd aidrvomhrayind B dritalBRO lob&tulag IsRk88 having a
secti onal dinensioqkof t he el ongated aggregate is from
about 1/ 16 i MKW er*BfeA dsamewiont BibF: t 0 about 1/50 i nch
(0.51 mlIlimeter). 6. The process as recited in any
precedi 7 81eBh Ffosk REtlAROESIenSIOR DT thSQGhLRRPL t
dinens?@%ﬁb fﬁ%ogggﬁgg%ggs5bgr§g§?%6?§ %fﬁﬁ?&%dﬁf’%?%?ae
t o abouslessahgn g8 indhg215dngdlbmettrs).ne shortest cross
sectional dinension of the elongated aggregate. WO

2Q08/ 070297 PCT/ US200,7/ 08166 -18 7. The. process as

" aci t ed RS B BIGI PRSI SRBI b EPERYIEE TondSt cross
sect i oR@liondli deRRbiON oTf tht RorighRA YRR RITBI RURE Gandge of from
fromabout 1/20 inch (1.27 mllineter) to about 1/40

i nch (eb®sd/3% (l|mitemetey) to about 2/5 inch (10 millimeters).

3. The process of claim 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™).

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 about 1/16 inch

(1.59 millimeter) to about 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 about 1.5 to about
4 times the length of the shortest cross sectional dimension of the

clongated aggregate.



8. The process as recited in any preceding claim

where the el ongated aggregate has a quadral obe
wee@s®7eerti on. 9. The process as recited in cPEI/BSDOT081665

where the el ongated aggregati has a cylindrica

cross-section. 10. The proce § as recited in any

preceding claim wherein the el ongated aggregate

conprises annrphous bi ndi ng materi al . 11 The process

rec g pr L& ag remﬂed Vth%l % here?n %c%e%g crass sectional
aggrega CONt At NS 1 es9 10 erceﬁ% (h

based diinéRnwef ghd anghﬂ&& aggﬁé@wh@rfrm Qi‘l/)@utOfl/2O inch (1.27
annrphous bi ndi ng materi a 12. The process as recited

in cl antilimeten)feg “hl/f‘ﬂén“é‘l(gr?ééﬁ@al%@fﬁegat eis self-

bound aggregate. 13. The process as recited in claim

1%, V"“%@'ﬁo&&? &l Pé%ﬂ@& & ﬁ@g%‘?&éélhﬁ%' Haith, WRELCHLAElongated

si eve- bound ecul ar sieve : process as
reci t edggragaayiagy eoddiloly absiswrtimher ei n t he Brom ne
I ndex of the hydrocarbon f eed is reduced by at | east

5Q percent. 15. The. in a
e oS TERRRHS RThar Sadmgrh iy TspBph agerogate has o
contactymghkbﬁxbygk@@ﬁfbon feedstock with a
hydrotreating catalyst under hydrotreating
conditions. 16. The process as recited in any
precediThg NPEESMas ikeifesi 1 pRY DS ABEas Bigh Wh%fé’dl thesclangated

mul ti - Qégrfgé ! e%&%ﬂgﬂésegfan!oﬁ@%ug Bﬂlﬁg@ (4pAM 17. The

process receding c aln] further
conprising a step of contacting the hydrocarbon
f ékdst Gbk wbtdss ascicayedc at alayst 1-ONVIRBHB/ 0T @2@igated aggregate

PCT/ USZOO?/O 166 18. The pr re ted
oy pr SORAPR G e TGRSRt oY hBORGE bats pibrine woightof the

f eedst aifedip sRvBOoPFhOPhbRASKIAL ndkterlagast 5. 19. The
process as recited in any preceding claim wherein the

Brom ne Index is reduced by at |east 50 percent. 20.
The. pr dbeseocass aseediteddn chimny, pheeadhe gloagatedmegipeateismelf-

t he hygog&ﬁ%%%%atfeed IS an aronmatic stream

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.

16.  The process as recited in any preceding claim, wherein the hydrocarbon

feed has a multi-olefin level of less than 500 wppm.

17.  The process as recited in any preceding claim, further comprising a step of

contacting the hydrocarbon feedstock with a clay catalyst.



21. The process as recited in any preceding claim
wherein the conversion conditions conprise a
wao eqoper@dur e range from about 38C to about 538E;T/US2007/081665
pressure range from about 13?kaa-a to about 13891
kPa-a, and a WHSV from about”0.1 hr_' to about 200
hr-1. 22. The process as recited in any preceding
claim wherein the nolecular sieve is MCM22. 23. The
process.as. recited in,an recedi ng.,cl ai wher ej n, 1 he
ol Bngan b Pragot sy ety I anY erRghy Shtag gierdt diahiragoon

a cyl i nebdktoakt hay DBHMEARE 1ideR oMht1Bast 8. di amet er of about
1/32 inch (0.79 mllinmeter) or a forned el ongated
aggregate sized at 60-200 nmesh.. 24. The process as.

r g% t ea"ghp RIQLRYS %rré?:l?ﬁﬂli RGN [péqcmilngﬁgﬂl@i Whengw the Bromine Index

act d- g UaLAYy f Rl Merdche 2 T egener at ed

aci d-acti vated-cat a

20.  The process as recited in any preceding claim, wherein the hydrocarbon

feed is an aromatic stream.

21. The process as recited in any preceding claim, 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™".

22. The process as recited in any preceding claim, wherein the molecular sieve
is MCM-22.
23. The process as recited in any preceding claim, 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.

24. The process as recited in any preceding claim, wherein the acid-activated

catalyst is a regenerated acid-activated catalyst.



