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process for producing high purity cunene by the

propyl ati on of benzene present in non-extracted

hydr ocar bon conposition feed. BACKGROUND OF THE

| NVENTI ON [ 0002] Cunene (isopropyl benzene) is a key

raw material in the productléﬁ of phenol and acetone

and is produced primrily by the propylation reaction
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product, the product will wusually contaln at Ieast
99. 70 wei ght percent of cunene based on the wei ght of

C [.0003] A source of benzene is refornate,
FIEL‘%SE&[ISE% rcmg e&—by contacting a m xture of petrol eum

[000o1paphtiig (ﬁﬁtqoﬁ)/éjrr@lgéﬁ‘ o E%@cés@f%%IBGu&ﬁ‘é 3dlgl§tpur1ty cumene by the
contai ning a support, e.g., hal ogentreated al um na or

propytagian of benzeng pishént en pon-gxtracted hydrocarbon composition feed.
hydrogenat|on/dehydrogenatlon netal, e.g., Goup 8, 9,

BA(}% UUQQEELQ .b.thRﬁinl t&nyn] That process typically

rete—trat | ncl udes C5- hydrocarbons,
[0002 C@urﬁé&“ﬁﬁdp@o(%bﬂ%’ RPRSkeyerad: maREAL BNEhe $8duction of phenol and
ydr ocar bons, araffins, “and cycl oparaffins
acetoffqanshis tpm\cb@yd P[I0B0 bﬁﬁ@tmepylgm ractyh ¢feprepylend, £ sHpeand benzene,
Cat TS AL, U RRNCOASRYE B FAER SR pocone b
peroxﬁfaﬁbﬂ}l eMtheh Rald ds%ddmﬂﬁwl%tﬁéu@rm%fdcﬁchwm @éﬁl@ﬂ@ @dilﬁaln at least 99.70
g., benzene, C6+ paraffins, and naphthenes [ 0005]
welghSpPHCPntaﬁ strene basad e ﬂieo‘f’elﬁh’fdﬁdi]éfi prgdestomatics is the
[0003ﬂehyzgrs%%ﬁc%l & B zgﬁ?ér% 'rgfg}ﬂ]ag %Llc %r pl?dr%&) I%gt éo(fltactlng a mixture of
driocar bons. process typical
petrolplnmdlaphthefahti l]@dtogbh] atlth anu:d:fuﬂﬁl&g CataGyt aswaimingca support c. g halogen-
raocar bons, enzene, + par af napht hen
treate%ﬁgmén% Olamrbﬁfa&%zeﬂ% ocad Béwg? Jeh@%egﬁ@ IgB Mg .. Group
8, 9, cteRahahedich raQ Blaﬁhﬁ'ﬁr Thef HofBk %yﬂlé’aq l}%@ﬂ&%@ refBrifate tHat Thcludes Cs-
aromatics, by distillation. Howeve t he benzene
hydroolybans €d- betmjnfs_ttq Hyldetcadionyid. 4., bswand, Yot bpdmicarb@s, &ad paraffins, and

r i c.hydrocarbon inpurities that are
Cydo@??ggéﬁf H&% Sdparate from benzene by distillation
[0004Pe CaNB&hENRBYrd B BePRhk idilic RRICRING oFIh98RchiBohd&icRQk bl Rebam cracking

poi nt of benzene, i.e., their boiling point is
or catalytic cracking. That process typically produces an effluent that includes Cs-Cs aromatic

hydrocarbons, ¢.g., benzene, Cs+ paraffins, and naphthenes.

[0005] Still another source for producing aromatics is the dehydrocyclo-oligomerization of
C,-Cs aliphatic hydrocarbons. That process typically produces a product effluent that includes
Ce-Cs aromatic hydrocarbons, e.g., benzene, Cst+ paraffins, naphthenes and Cs aliphatic
hydrocarbons.

[0006] Benzene can be separated from other reformate hydrocarbons, ¢.g., C;+ aromatics, by
distillation. However, the benzene obtained by distillation will usually contain C¢ and C7 non-
aromatic hydrocarbon impurities that are difficult to separate from benzene by distillation
because they have boiling points close to the boiling point of benzene, i.e., their boiling point is
within 10°C of benzene (boiling point of 80.1°C) at a pressure of about 101.3 kPa-a (absolute).

This feed may also contain Cs paraffins and naphthenes, such as n-pentane and cyclopentane.
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pressure of about 101.3 kPa-a (absolute). This feed
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n- pent ane and cycl opent ane. These inpurities, which are

herei nafter sonetines referred to as "benzene

coboi lers”, may be present in the distillate product

in an anount up to 75 percent. by wei ght based on the

wei ght of the product. Exawp@és of benzene coboilers

i ncl ude cycl ohexane, nethylcycl opentane, 2- '
Thesermmtvwyitine xalmeh ag: hereinpfterescansimes gicaicdee oy | ‘bemtcansoboilers”, may be
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such as liquid extraction or extractive disti]lation,
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..l east 99.985 wej.ght percent. by wei.ght based.on the .
additirg! g¥ip. dre-bBHFEHRN Presahtiapld PHEFCHEM P& IAFS ﬂﬂS’éﬁaél.OH’ to remove
benzeHOWEYSlers HBE B eREhE HlodicBBefofe BXRRASINGS ?P@parthg@ to form cumene.
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purity cumene. [0008] In addition, processes for

resultpinodershseg costrenmanyfagtnes qi haghypuity ewmerte. dewpuldebalighly lagvantageous
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to us{ Tt oot SR B0 20 BRr4R B RRRASAREm T dyuct secams

whichch#ve net uricffod bk efactins as padaect Mh putifiecuicagsal kyl ati on

of pol%ﬁropylbenzenes is that several jnpurities,

[0008} . In dddiianh prpcesies fory producing cyment ki dhagropylagps @f degzene usually
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benzene kafdarimeduynank 0 e ptobldnin agsocihitedunitin the tAmsalkylesed df pélpropylbenzenes

: separ ati on.of ethyl benzene fromc ne to optain hig

is thappviepd) IRPMAHES: Féq Lﬁthlyz‘gén@ﬁ%e, &gf‘euwﬁgpfg%ﬁ‘& % by-products.

by-prétiiRt ety Bfch Qe Cio i iy Chisd R aMtbESul ek ARE QQS‘&HIHI%)PBI%‘[ is relatively
I n manufacture of high purity cunmene. [0009] By e

close pr thgtofi cuiee! d'suar esuls the sapession ©f pthylhicdechefform tchmene to obtain high

. propyl ati on gf benzene t roduce high purit unene .
puris Ry 3RoRE Hdu s o aRE BER Boe el UOBHET polu Pl oBHEb rufgreased costs in
manuReREECHEhiERBlrifyasndaé. under gone extraction. In

addition, the process of the present disclosure does

[000% 0t Bedid pesetialisalemsnlakptogesson psdvidesefor the propylation of benzene to

produgeg inu\;%k@%%%%%ﬁ@ﬁ%gﬁ%ﬁ%\éﬁpcPs{tloﬁytleg& icgﬂ][al%gng benzene that

has not undergone extraction. In addition, the process of the present disclosure does not require

tL"orrnation of

the transalkylation of the polypropylbenzenes formed during the propylation of benzene.

SUMMARY OF THE INVENTION

[0010] The present disclosure is directed to a process for producing a cumene product having
a purity of at least 99.50 percent based on the weight of cumene present in the product using a
hydrocarbon composition feed that has not undergone extraction. The non-extracted

hydrocarbon composition feed is substantially free of C4- hydrocarbons and C;+ aromatic



[0010] The present disclosure is directed to a process
for producing a cunene product having a purity of at
WO e@stio®@Ss 50 percent based on the wei ght of cuPE&nES2008/050497

present in the product using a hydrocarbon conposition

feed that has not undergone extraction. The

non-extracted hydrocarbon conposition feed is

substantially free of C - hydrocarbons and C +

aromat i chydrocarbons, and conrtai ns benzene and from

about 1 to about 75 percent, from about 2 to about 75
hydropasbemsaand ccvmwn&b@lmn@artdofratm@puﬂbtmoubﬁi perfedniremabput 2 to about

75 v ARy ST 7% 5y P RS R 78 B rom o 1

to abchly d5052¢dn0 byhavighgoRatolehdtiodd (REi dtn-akbinBiid hi&@&r&bn @aving a boiling
pressure of about 101.3 kPa-a of the boiling paint of

point yathine HEC arﬁepreﬁqprgéﬁ abaugd a%nlfPaaq q)@the padingfpomt of benzene The phrase

“subsﬁﬁﬁleglﬁp egogfs Ce}; qlelg oca%ogmﬂdc Ch¥ d£r8ﬁ1§{1p O@;’Z‘irocq%% ”? trﬁé’aatns that the
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prefergblyy é%@értg 8&3@%? Vi &CHP S ot bbogay gyl Ct aromatic

hydrob4t8oNEb B4 oﬁ’fthet i §HV SF @ %&Bﬂﬁaﬁeme&gbéﬁ& F&ad.ThENRocess is carried

process Is carried out : ting the benzene
out bw (@h a]@lytapyg dne benrent Wl‘éam)p]damct inaht llea&q l]]adla[b higsiel phask with an acid-

ctive t, at condltlon t hat cIu o

sctivey @Bt 4 GPEonS THE TS e ‘O PHIF SbUarEEG Py SiRB A 0°C to about
17O°C17ao]%l€ssu?e Mfﬁ@i%ﬂtf ® Sbitdie 't&nﬁentz@ne”ﬁﬂ Ak aigRid E%s@eﬁ%@lmy@ at least 689.5

in the |iqui ase, usually at | east é%
kPa-agg. g .» frofy @mu‘a@éb(ﬁﬁ kB@g 16 akay OB % M Patsoamode gago Mﬁ@r@yleale to benzene in
the rapg org}]f fgg a?)OBJ[‘ 8@9??% ap)g tt(P #3 8 a%/tlgin%feea E:Fl?gllt;hzogl acgeh\{elocny in the
range @ Hidny ab@Aa0el wedboat 1§ hi h atnhé(b) aiggikingfthd produestutepOalto produce an

to about 10 hr 1; and (b) distilling the product of
cumeng gdpghhay e sy ulic ef afnle@% PErE qsr@ahg%seﬁ @thgwalgbhpf ¢ymene present
1nﬂw2& ..l east 99.50 percent based on the weight of

nene present in the product. [0011] In another

[001 llanbdail amethicr cthbediprees dnt prdicac lisslusere issdidicteelad acro@safor producing a

f d d t. h
cumet rggugt daeinege sy bgg@@#ﬁ%gg@g@ sk %@dWEYE%?V fsPof cuenc present
in th& gbﬁﬁf‘u%t Bo?s eanhymcérhsn rbroﬁﬁbeg&mﬁ rtﬁava emhyﬁge@%ﬁ ben hydrocarbons; (ii)
osition that conprises: (1) - hydrocarbons; (i11)
benzebe;r(mér@ﬂr afpmnit)c G0 rtomat anc (Wdrm abbgp abowt 7(5|pejrcent by weight of

at 1%&9&6? +°”%%gﬁ%ﬁ§?§%08%gpgﬁéﬁgg% t}%ilxﬁgnﬁoq WHF"IIH Oo R pressure of

about ﬂ‘O'l DtkeaLd Bf heldMEngdpoint O BR:SEHE Phe plaBek idOdridd léﬁﬁby't‘ (2) removing
of the boiling point of benzene. The process is

Cs- hx(hwar@ulsmﬂ thfy C7t ayomasigdwyidrmgadons ﬁym@eaﬁﬁﬁﬁngteémﬂwtﬂbmon to form
the ha(ZrO{:a%F)? LG gl 0?%19)?,8%%&“%25 ll%gtrgéhlgo:?%%zgeﬁp r%%e%/ in the €4

compé@t)orﬁbf(ytle@(a)r@vﬁhb&t berncane opkad edforrite) h«ahrptdpyle@r fmcm least partial
nposition of step.(a) (wthout extraction of said
llquldrp@figerwgh é)caWytshc%pEfwm%ﬁeleesﬁ ong of %Sg’ﬁtaHWtMgM -22 family material and

a zeolite beta molecular sieve at conditions that include a temperature in the range of from about

hydrocarbon

110°C to about 170°C, a pressure sufficient to maintain the benzene in the liquid phase, usually
at least 689.5 kPa-a, e.g., from about 689.5 kPa-a to about 6.89 MPa-a, a mole ratio of propylene
to benzene in the range of from about 0.001:1 to about 0.75:1, and a feed weight hourly space
velocity in the range of from about 0.1 to about 10 hr''; and (b) distilling the product of step (a)



liquid phase with a catalyst conprising at |east one
of a crystalline MCM 22 fam |y material and a zeolite
whedoa/1mwbecul ar si eve at conditions that incl UPET/ES2008/050497
tenperature in the range of from about 1100C to about
1700C, a pressure sufficient to maintain the benzene
in the liquid phase, usually at |east 689.5 kPa-a,
e.g., fromabout 689.5 kPa-a to about 6.89 MPa-a, a
nole ratio of propylene to bérizene in the range of
from about 0.001:1 to about 0.75:1, and a feed wei ght '
to prodoes 1y cepercepipdiadiaving apuriie of aihdraso?9. 50 oaticadusedon the weight of
Curneltlo 1rasbeogt té(e) por %f' and (b) distilling the product of
sﬁ%ﬁ flint Bréibluce an cunene product having a purity
[0012pf alh d @@fier ShbOMINRGE, BB prdasedisabsur & Wetddtt to0h benzene-containing
cunene present in the product. [0012] In a further o
hydrogathe FerapasitiqnBatdias sehyndgrapar ssiir@iongnd findg pagicylar gpplication in the
- | C .
produlfe EPBR IRED Sl H AR Rl PRGEEP B8hch Mol  the hydrocarbon
compeyitdr. c Thé dpdionarbbe cpmpdsiddn ansubistahtighy fae of Y., biydrbearbyns and Co+

t he propyl ati on of benzene contained in the .
aromawgwgaogﬁ GRS BBEBLIEY o %ﬂ?ﬂﬁ@%@ﬁ 9ERFI0A | ddARRIY 7P ipgFFent by weight
based! %%Hp%ﬁgﬁﬂ aF | e FiRBo@fbor o g&&@&éf&oaﬁ 1&RF e tCe+ non-aromatic

aromati ¢ hydrocarbons and contains: (1) benzene; (11i)
hydrotarbom hivoug 2 botlmgaiooutwithtn HEHC &t prioysuveed fggboub bled kBara of the boiling

.t wei ght. of the drocar ban conmposition, of at. | east
point g Bergine® (i Fss RS O aF SERPER Raviiy T 2/m501 p{ oSS and. (1) tos
than 2300 KppW U186 kARG dddned Pressure of about 101.3 kPa-a
of the boiling point of benzene; (iii) less than 5
wppm of sulfur; (iv) less than 1 wppm of nitrogen;
0 RIPTEQN @R ] WiINt®f ol efi ns and di enes.

BRIEFWIES

RI CRI PTI O THE W 00 FL.G 1 is a,.
j0013(; ﬁ. i bd® gr SERDESH | R i la%f%ui]ﬂsg@f% ajpembodiment of the
discloSixgodi ment of the disclosure. [0014] FIG 2 is a

sinplified process flow diagram illustrating another_
[0014¢ b ddiGrenis aofimphEcdipsskessilew . dijgyonsillusiragtingsarjosheg embodiment of the
. i nmplified process flow diagram illustrating a
dlsao?%%her enbodi nent of the disclosure. [0016] FIG 4 is

[0015 grENEh 3pk atdimplifi@prepés ffv Baprepyilgnzene fuAher embodiment of the
.. conbi ned product versus cunene contributed from
disclosyrgnsal kyl ati on. [0017] FIG 5 is a graph illustrating

es of, I |.C i d .
10016] 72 0P g ERER o P o oy B O Bompineg pgpduct veras
cumeigy @piributéiSdmatansedkylatsan. t s of Exanpl e 2.
[0017] FIG. 5 is a graph illustrating results of Example 1.

d
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[0018] FIG. 6 is a graph illustrating results of Example 2.
[0019] FIG. 7 is a graph illustrating results of Example 2.
[0020] FIG. 8 is a graph illustrating results of Example 2.

DETAILED DESCRIPTION OF THE INVENTION

[0021] All patents, patent applications, test procedures, priority documents, articles,
publications, manuals, and other documents cited herein are fully incorporated by reference to
the extent such disclosure is not inconsistent with the present disclosure and for all jurisdictions

in which such incorporation is permitted.



[0020] FIG 8 is a graph illustrating results of
Exanpl e 2. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
wQ 0®R1p06#8 | patents, patent applications, testPCT/US2008/050497

procedures, priority docunents, articles,
publ i cations, manuals, and ot her docunents cited
herein are fully incorporated by reference to the
extent such disclosure is not inconsistent with the
present disclosure and for arl- jurisdictions in which
such incorporation is permtted.[0022] Wen nunerica

[0022I oneWhei mutmrlaﬂdlomrrémltsaandjpmﬁrlcrall mipper Hmats | drgtlisigd herein, ranges

es fro t to any upper limt
rom AFSHE FaRIF SRe b ek, <7 S
[0023F PECAS inelih @ils sfcdHich@6Mthd teBEMRswbIED 1S USRI thdlsense described
the sense described in the "Atlas of Zeolite Framework

in thethplas of Zomdioa Frapsorpal Trgesusé@®@lher ei n, the nunbering

[0024 Cheﬂ? %eQir h%&&hgﬁgtélgﬁeglggaﬁmghgn%%u@? Pe%gh'l?egaé)g&f G'r&lps is used as in

Chemﬁcﬁﬂ)&ﬁj EddiredrapMNcwar 63@),127q19%F).", as used herein, shall
o025 b DSt T e B RERBh of st

cornpﬁﬁ n%aBéHE@ﬁé C (I AHOC BARGLL BERBRILF MY ILOGREAANSof non-aromatic

rising benzene, toluene, or mxtures thereof. The
hydrotaarqus @r goektig aydmnarboas; ccnmmdsnh@bmznne ghhllehe alrguixtures thercof. The

) de .t t f
term {3afpifr@eion o sBanat R Ppl LS TEhide s PBYob " womprigs comprising

benzeRE, tHRANY, ofh?kMEds GhdiEHTHCAE BRABRInE Of RERYUSEMAIREN RIS to produce
hydrocarbons conpr|S|n%@benzene tol uéne, or m xtures.
[

the armamhﬁtowb%@nﬁmn@ag hzope.dehise o1 inEuRse [Fxamgloptof gromatization
proceﬁgf @u?g %ata*l?tgco %P it el&dra%%ﬁfl ode%' 31%8”(50 o 1 t%mgrlza%on of Cy-Cs

hy ocEr 5ons daam ¢ ac

aliphalfiy dlli}ilﬁad’ablﬁtﬂﬁ sRafr odukiag asfoipdrocarbayrdr Qﬁ@fcmwé aromatic hydrocarbons
conpri sing benzene, toluene, or m xtures thereof, and
COMPHHBE BERZENSH P RICES. % kNI et theseaf, cad b paly e srashingef hydrocarbons to

produ?né %%ﬁ{ragg h%%?éérg?ﬁsbfbg@é%?{%ﬁ%ﬂégmﬂfe@é e&%mxﬁﬂéﬁﬁ&%of or o

ef ormat e
[0026her €Thy, tainal ‘irefieamet,has pusodubéreipr odhiati e chebiy the product produced by
"aromati zation". [0027] As used herein, an
monmﬂ?%??atable aromati c conpound" is a conpound t hat may

ece y n :
[0027[ n‘p%% ﬁse@rhe?ééﬁ dn Q) ﬂ%ﬁgﬁg q%lcﬁﬁ‘ag ié;mﬂgrﬁ%% p@tag&)gxﬁfoun& $haf may receive

an alkarll kyduataabllag ‘atl«ytmmgcagcmﬁpbm nomp@mal \Ebnahpmaa dn‘natelml alkyl group to an

alkyla?ql,?ié/ %ﬁ%&%? lgt%?lﬁég 1(1:16 %2 ou@%léenagky )ﬂr%riq% cr:ropmpoungs is benzene.

Exampréls b@k@ilﬁ&lﬁﬁn@ﬁmw&etﬁﬂ@ﬂ@ Waskisane, Bolalkylated aromatic compound(s),
di - et hyl benzene, tri-ethyl benzene,

e.g., ditiethydspransyirbethybarzenarti-isapronysinprensy iiskinzisprropylbenzene
[0028] The term “wppm” as used herein is defined as parts per million by weight.

[0029] The term “at least partially in liquid phase” as used herein is understood as a mixture
having at least 1 wt.% liquid phase, optionally at least 5 wt.% liquid phase at a given
temperature, pressure, and composition.

[0030] The term “substantially in liquid phase” as used herein is understood as a mixture
having at least 95 wt.% liquid phase, optionally at least 99 wt.% liquid phase at a given
temperature, pressure, and composition.

[0031] The term “C,” hydrocarbon wherein n is an positive integer, ¢.g., 1, 2, 3, 4,5, 6,7, 8,

9, 10, 11, 12, as used herein means a hydrocarbon having n number of carbon atom(s) per



[0028] The term "wppni as used herein is defined as
parts per mllion by weight. [0029] The term "at | east
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understood as a m xture having at least 1 w.% |l iquid

phase, optionally at least 5 w.%liquid phase at a

gi ven tenperature, pressure, and conposition. [0030]

The term "substantially in Iiquid phase" as used

herein is understood as a m™¥ture having at |east 95

% |iquid phase, optionally at least 99 w.%|iquid

moleqylﬂas Ematexzem@lr:,v @n atr@rn@mmmamé arp peseaficehydipehrbon having n number of
carborlg] a%orn(g}ﬁ)l rggllo | u é’lI‘ Theifftlnerglrgans% i)ar%'g in %yglﬁ)%gﬁoﬁ\@%gl%gnn number of

carbo® atofa(s)ftr ndoleculat; CASleHs %aﬁ@ﬁ@bﬁﬁﬁﬂi@ﬂﬁ)cﬁbbﬂ Andagnhmber of carbon
havi ng n nunber of carbon aton(s) pernol ecul ar. For

atom(ghppipradccue. Brolsani Est nivakiecaahpnay berainincis B) deyiEse Béeeer ¢ 1, 2,3,
4,5, éﬁa}vg e 16 ﬂuq?ea[s u%gd (& ?L%ea%& g'ﬂg@oc Hbn 471ﬁ% H{ Rhst n rnber of carbon

pataffin’ means a para car aV| g n nu
atom(®f pet aiddeoulat O &)ympPEY,- ”rh;ddﬁmafmn,wlianem nef am pﬁﬁﬁﬂ@mﬁger, cg,1,2,3,

e y ar bon haV|ng n nu r of carbon aton(s)
4,5, ﬁgé? 51%15 ﬂ [ 2" asryssd herein Mo @ Ry RO i WORF o7 & number of

carboﬁQtOM§ﬂ&%IéﬂI£ger e.g., 1, 2, 3, 4 5, 6, 7, 8 9,
2, as used herein neans a hydrocarbon havi ng

[0032ht IEEsterm ‘amrbeic” ol wad boreimisom( by updarstowd at:al¢0@rdan¢'¢1 evith its art-

recoglinﬁi:(gn acéorpe \gh]ﬁ%dﬁloﬁl i bo%yil\ggbsglltuq%({] ar}(? uglsu‘tgst)ﬁxﬁji mpjlo- 4 Ed polynuclear

comp@nddSE€ImPERIs b MRS ML O ¥EHraG &, RAcNAYds&d aﬂl@et&@ﬁt@rﬂ hédalso useful
n nunber of carbon aton(s) per nol ecular. [0032] The

providedr sffigiensnantiviy cas bgsastiicived éff Hicy sict es I @tahfﬁblemscmo@deh the reaction
%or%%% e wth its artrecogni zed scope which includes
IkSF substituted and unsubstituted nono- and

[0033pol ynmbﬁﬂ ratdedxppattigisy indaidpinds” &f usad hafednBluhgerstood as a mixture
character, which possess a heteroatom are al so useful

having piggast d Vi G ARk Iéﬁﬁe, @@tl@rwwt koapt pwt- Foliived plpsp pt ¢ givgn
under the reaction conditions
mnmé%ﬁ @fgﬁ&?G%ggTB@h%%?grn1"at | east partially in
[0034| | quTId: maséM(a\g mﬁainmemeatmal’s (ondetastrinbfathe aMCM-22 family” or
ture ast 1 w.%1i UId hase
“molcgr yfv @ﬁa&p?@a%% agnilye’), %P%ﬁ‘qﬁh ‘E)»HB%‘ @t a given
(i) rﬁcﬁé%@irastlé’%@m ee§§ﬁir§'co§1%ncﬁf§pg§gﬂéb Q:?ysta{lgﬁ)e'gﬁ]ula_ H§ block “unit cell

term 22 tamly material™ (or "materi al
hMaRE 212: MMM frameworkrfopalogy ar wiibsdl isfa spitenl W@M@Zﬂent of atoms which

.f 1] as used herein, inc “

Bl S Triegionel oo (iebedhy bt Pt R in the “Adas of
z!éahﬂectrraﬂe&bﬂtcky i Rifth @UltioRayo oy thhentMbhtedEWORikh is incorporated
topol ogy". A unit ‘cell is a spatial arrangenent of

agtrefpsnedi ch

(i) molecular sieves made from a common second degree building block, a 2-dimensional tiling

condifii e

of such MWW framework type unit cells, forming a “monolayer of one unit cell thickness”,
preferably one c-unit cell thickness;

(ii1) molecular sieves made from common second degree building blocks, “layers of one or more
than one unit cell thickness”, wherein the layer of more than one unit cell thickness is made
from stacking, packing, or binding at least two monolayers of one unit cell thick of unit cells
having the MWW framework topology. The stacking of such second degree building blocks
can be in a regular fashion, an irregular fashion, a random fashion, and any combination

thereof; or



is tiled in three-di nensional space to describe the
crystal as described in the "Atlas of Zeolite
wo-e@srowrk Types”, Fifth edition, 2001, the eneCT/ES2008/050497

content of which is incorporated as reference; (ii)

nol ecul ar sieves nmade from a conmon second degree

bui | di ng bl ock, a 2-di nensi onal tiIing of such MW

framework type unit cells, fqormng a "nonol ayer of one

unit cell thickness" prefergbly one c-unit cel

t hi ckness; (||%Q mol ecul ar si eves nade from comon ' '
(iv) modected dieese anassi IbMi nlgy bicgelres o lrfagdems 2oflimsnsiongl @pr &-dimensional

ck n the layer of
chilBihePRS ! hitefeving e DRT R, SR E oty oo
[00355t aCKhNYICHIATXKI |fa|ﬁﬁ1,1y Qhatbii416li ang c@brabRasdd bynhdmrgo h@werr@ diffraction
of one unit cell thick of unit cells havin

patterp ipglading 1d-t8peR gadxinTHé 1314501850 g - 0 dd cands §6W7dé@g&téoms (cither

calcmgéri’ 'rolé géu F}g}ﬂp%s ﬁl (;I:‘f]l@ﬁ\géir%/la%% ge?hn gﬁ dals rﬂ%h 5195] be aracterized by having

an)(ﬁ@ﬂhﬁhﬁhbm@aﬁhﬁnﬁdﬁmn@m&mumngEManharlsneaes freeie 1 5y3.57+0.07 and
- di nrensji onal. or. 3-di nensj ona

egul ar or ran
320 Jhpaioah Gith %rn?% cige PE “hayh Bife TN Fandifiagrion data used to
charaét@tﬁ’iél t‘iig)fnoléaﬁ)ﬁ@lev-gha% Mo2d dyadad ddr dBEREih@dsSuseBthe K-alpha doublet

characterized by having an X-ray diffraction pattern
of copipec huthiengeiderd paatrog anebe dnfratori&er@uiped 3viBi 9 s@ftildaten counter and

associe 3P S abs SastShenion” P hbag feuln Mg gpdgmity include

MCMOE> Cegdretign itz &d PQtvNaaM ioRg 3@51) XsHay (di’,'séﬁl{e@QB 108, Pat. No. 4,439,409),
attern includi ng d-spaci 8 maxi ma at 12. 25

SSZ-Z, Gaysqrihed3ins ¥0S.0Ratadp. 34, @, KRdsi r(dp@:rl(ogqi tlheEuropean Patent No.
O2930§2b,;ﬁ3§-2 d@FSoC%z)ﬁ& N tl?§8 'paE CpJ (-I)_ B? &ld Yy ff (%gérlb 24 in International

aracteri ze t ecu ’a |eve are

Patenﬁblﬁ‘tﬂicﬂﬁéh N}b WEIWET903, EITQICB(H(IEScrﬂﬁdn@ LitBi@atorall Pbk’ant Publication No.
copper as_the incident radiation and

WO BER MER PG e v s P 9. S0 A7 O Dot dsperibed in U.S,
. A A998 SO BRSNSt ke st
U.S. Ratle$e 6/766,030)n Thk: eiBire Pattentdlof tll@,}ﬁﬁaﬁtsfiﬁé)nco%wt@d herein by reference.

[00365 S:glglé E(g :a?ppgic%tecggi ' ]\/%\/l Qi’ g@%gil 20 e’cu Sélqzvses described above are
dlstln%ﬂﬁfe‘arﬂrcgﬁ goﬂl\rbngHﬁa@ @zﬁg@ pgﬁtz%altlte Mﬁqylﬁ%%?c%@sts Ly ds mordenite, in that

described in
he M(dé<2 rfaindg nnamerlahs hérwa]tz-nmglsurﬂae e)ntkd?mbflhlcaatq mm chlmmunicate with the
10- W7/ 1 290) I T 0 escribed in International Patent
Ting JBicfRA PRSI ™ a%%fdéglfcﬂgfﬁ%‘je MCM 36 (descri bed in

[0037Y. S. THREeolillE ma@ar?a@dé%?ﬁted'@%é?ZACB@ &g b&igg of helMSVW topology are
Pat. No. 5, 236,575) ﬁ%m456 (described in S. Pat. potosy

multl-ﬂ@yeregl rg@gn@g W)hlcham@e Uzwpgre(s@@tg@p aredg ;fr@nuhg presgmce of both 10 and 12
rnernbNPG 1‘111?’%6 Esg)clﬁse -org If%oq{%/ H;ae egv?oglﬁ ?gfbg’s C%SSEJI ALK (?itff%&thﬁy% fhed materials
as havmg this same topology: MCM-22, ERB-1, ITQ-1, PSH-3, and SSZ-25.

[0038] The MCM-22 family molecular sieves have been found to be useful in a variety of
hydrocarbon conversion processes. Examples of MCM-22 family molecular sieve are MCM-22,
MCM-49, MCM-56, ITQ-1, PSH-3, SSZ-25, and ERB-1. Such molecular sieves are useful for
alkylation of aromatic compounds. For example, U.S. Patent No. 6,936,744 discloses a process
for producing a monoalkylated aromatic compound, particularly cumene, comprising the step of

contacting a polyalkylated aromatic compound with an alkylatable aromatic compound under at

least partial liquid phase conditions and in the presence of a transalkylation catalyst to produce



[0036] It is to be appreciated the MCM 22 fam |y
nol ecul ar si eves descri bed above are distingui shed
wo csmewsyent i onal | arge pore zeolite al kyl at i BEIT/US2008/050497
catal ysts, such as nordenite, in that the MCM 22
famly materials have 12-ring surface pockets which do
not communi cate with the 10-ring internal pore system
of the nol ecul ar sieve. [0037 The zeolitic materials
desi gnated by the |IZA-SC as "Ib¢i ng of the MAW t opol ogy
are nmulti-layered materials which have two pore
the mgml@d@e@mi’osnaﬁg compaundh evhsran diecteanstlkplotipn ¢@akysiocopgprises a mixture

of at Ga ts{s%veos g%ffer é@ d‘,qs? gﬁ%eh P}o?ecHP%gge%ﬁﬁt\%%rglFlanemr ?ﬁg)?ecular sieves 18

selecttdfremSARBBtetRRY Lagdite Y'Vfﬂbﬁc?ealte ERBa matdribQhdvin®@HX3ray Afkaction pattern
SSz-25. [0038] The MOM: 22 f mol ecul ar si eves have

includipdrspasiiHompp et 3 4025 @19%5\0 \lx%wi Y- G angyAt 504 odpestroms.

0SB SR POE S5 FEIR P AP PR] Y ot 071G,

naphtRSk- Bitro®Heed2aia lﬁj’edl ERB-rbactGuadned iwdetd dic siphthasisatformed or steam
useful for, alkyl tlon of aromatic npounds. For

Crack%ﬁgﬁwa@mwsm sl Bengses 7 MBgpdly PBYeNCACAFIBE & is shown,

there £ bPBALRLD ndrdaPRP2b4Y | RLELLG QBB €, CIPAURNs are removed from
particularly cunmene, conprising the Step "of contacting

the retorpeteyas kint dtaed tlar eatnicg cdopoinc withdrasn fmink ydaatoabore 3 via line 5

matj.c co und und |l east rtial |iqgui ase .
and irgigURE] BHESRT (HTE T BEG AR SETae] PRt oSt Pfete fracton, o
heavyGafodt&t frdcioR) rﬁ@%@&&%ﬂ@@ie@b@ﬂ&@r@ﬁ@ﬁﬁt Tife light reformate fraction
conpound, wherein the transal kyl ati on cat al yst

is witbdnapm &@@ eplymm t7ythsougth lme Pethet haayp refiofmate digction is withdrawn from
colum%r?/ﬁltrg Ly l?nee fliDlaSg ltlhea‘tg SeneY‘t?%Z? ! c%rbgllenr f?e%c%og e§ w1tﬂ8rawn from column

ecutsr i evésSi's SErEt om zeol
7 throzgi®lihé €3 ¥nd fidodedstidtiftoade a5 Mai ggncals, Mmyﬁ@oﬂ%n% ol gﬂysulfur nitrogen,
diffraction pattern including d-spaci ng nmaxi ma

olefing, digespey combgpptipys thprepf@roat lgey partiallp rmo%@@méh% benzene/benzene
cobm%p ¢3 ‘étlloeIQnTﬁ@JEG{gg{tﬂg rﬁ'aﬁe{) tl.@%ltﬂ&t%&/ﬁg}' é’ z?f,ié: ?}g %{ngs Il; and introduced

errin
into pmpylmtdmcaﬂlevl& | ime@rdpyilatioa Zoaaclt&) rprapienc3iswheoducetievia line 19 and
napht ha |s riﬁorned or steam cracked intqQ aronmmatic

benzege &ﬁﬂ?&‘ft% WA PHRPYIR SR A A PESy OB R weighiirgplecules, such
as prc;;pgﬂi ah R%P?Me 4B evl}lﬁlcﬁ‘ﬁﬁn %nﬂgfogyfahaﬁ‘ ZBRE 18 8AFLHAL 20. The cumene-

eactor zone 3, focarbons are renoved
cmﬁmmﬁmmpuhamrgfwnh@mamvﬁamlmmeymnamdonhé8rﬁndmm AY and introduced into
connGE 2 % 3 4 B RUe AR RRSHBle e 8 158 ¥ G fation
and atrga(ﬁtab@&ﬁécﬁﬂpﬁs@d foPEiend dn@hﬁo d}‘}ﬁf) balzends! AGI@D fradion is withdrawn
heavy refornmate fraction, enzene/ benzene

from eadwoh 28 vig hinecds al elfhnlérelmoghd fiowt e mait &1 lingcd6 grceysled via line 17 to
propyyx,'tyroﬁ og%l\ﬁe] f TRESO lﬁ%gpon 1st D ol hnI oﬂleco%u?&% \[}g ?ﬁ%( %a élHd introduced

fraéction I's mnt rawn fromco

into cbiunth 14, Ialihe 2betheane! hanivarne feohiedial tof foaditd Bighiffirity cumene
W thdrawn fromcolum 7 through line 13 and i ntroduced
produpifractiograndias Cronfrachion cosiprised af pelypiopybspecnce agd Cigt hydrocarbons.

The Csll(# Tt sioMid (ABERwn from column 29 via line 33. Recovered polypropylbenzenes
have a high octane rating and are available for upgrading the value of mogas pool (can be
blended into gasoline to increase its octane). The high purity cumene product fraction is
withdrawn from column 29 via line 31 and recovered without need of further purification. The
cumene product will usually have a purity that exceeds 99.50 percent by weight based on the

total weight of the product.



ol efins, dienes, or conbinations thereof are at | east
partially renoved fromthe benzene/ benzene coboil er

WO e@stiowns The resulting fraction is w thdrawnPdT/082008/050497
zone 15 via line 17 and introduced into propylation
zone 18. In propylation zone 18, propylene is
i ntroduced via line 19 and benzene is reacted with the
propyl ene to form cunene. g’nolecular wei ght
nol ecul es, such as propane arfd propyl ene, are
W t hdrawn from propyl ati on zone 18 via |ine 20. The

[0040¢ y rre‘hle@bfm qnbndn@elptr @ijthletpri:@nt/vdtsw@sws fdepigtegriogiliGata. oReferring to
FIG. %gllgg n%{)ﬂléceg NS I%Iée j(zldH]tton }’erra]l()du%%?e % \évﬁere%le naphgha 18 r&orrned into

aromdticgabiwnatRthdiny b&izoha Bsthohiglacilydheasktér et ik rsB6¥hOthere can be
conpri sed of cunene and pol ypropyl benzenes. The Cg-

more ftha PP ACCEOTWEAN dr BWiCHEB NI pahydrecarhons as ramgved from the

M. is

refom\?ﬁté bfﬁl lide 7341?13&% ?éggéylfn{ﬂglrgféh%%t% é@@h@@ﬁé@&ﬁﬁ iy a?gécf%og% 43 via line 47

and 1ﬂtﬁ)d\abdd1ﬂitdimiu1ﬁ1h0m whirgnite 23d\s &attionated Ao dotin laritghe asfomate fraction

ot a0y SO B, At Bt 3B hom colum 4

througH ﬁﬁé konnangk ﬁea@gorefd‘rﬁﬁf‘et ﬁ%loﬁ%fahﬁﬁ% b@ﬁzene and benzene coboilers is

ol ypr opyl benzenés and 6+ hydrocar bon 0+

w1thdfawar:frommqhsmw49h11mgh lifne &k eml mm)dagedvma) lchmae5533ln zone 55, olefins,
Recove ed ylbenzen octane r.ati

dioney i SRR HBTQ P SASGEAATHG eV e ap e EigHEn. The resuling

fractiGPRlwileRaw® Eof 2der Jilliae 3asal| '11&?0dueed [} 8A8/In! 3Bwhere the feed is
octane). The high purity cumene product fraction is

fractiquatadctp farm frhsnransibenreneFobpider| frastios and A eomatiefaction. The Cr+

alrornar‘glrcffr1 39 én 1s%§&omesduér " h uél\l/rg ) %r%'at? Iat Ilg ?He g?:;gg gg z%ggb%t&ene coboiler

fractigie EsCa/ﬁthdlbyznV\Bb@lhéolimaﬁeiD on hihe 63 Qina| inwed@lt iafo pfopylation zone 65.
gioduct [ 0040] Anot her  enbodi nent of the &resent_ )

Propy#ingclp dapdaiceds nfe Fremddtionnzquecd pia Irst 6F andhgorgnigreagted with the

0
pons 0T P By PRSIl 08 mbILS, SEREK BRI and propne
are wpthdchwat $rohm Q)Ir(mjfllert@nbanme Ag.vidl lifrcoagh @hé wuorecieaainarg product is

zone.i s shown, there can_ be _nore.tha e reactor
withdsaymefrom progdation zopg fi g ling71 aﬁ@ dnt &@mﬂﬁgo a?lemne%v@ocolumn 73,

the cﬁﬁleﬁe &d}ﬁalﬁﬁg%ﬂaﬁa& wi ﬁaéﬁ&leteﬂ%a@&rﬁ he 0. eTRichH R gmd a Co+ fraction
reformate IS wthdrawn fromreactor zone 43 via |line

compms?edavfobunmnﬁ edd @etypmnyﬁaeemn@ﬂn T49 (hdraetivthe Wiledtaws from column 73
f or, te fr

via liget 2 bh P B Ceb @i b s Wil Fod 17 Gperfd W e, §propytation

zone 65 T‘hé Qg BWeidnri9 i@t ifrd@ dolirdv g via IR B dndaiRffodilted into column
heavy reformate fraction containing benzene and

81. Ipelpoluma Tobbe ICer sracsioniis Hgehonatdd ord Eomsrnhigh pusitpggmene product
fractler# g}ed ? %’10+ H‘Qct Rt o %lfll%&g f ﬁ(t)l %ﬁn%e nei NI+ éactlo is withdrawn
ol eti ns es, conBi Aat P'oRs Hensied

STe6f - ar e

from édl@ﬂmtglevm &ﬁh\e)85[ eR@;foKF&Tee potydespydsenzditte hﬁeéuﬂlﬁglﬂ@ctane rating and are
fraction is withdrawn from zone 55 via line 57 and

availapler oy anedingnths @brcupinmegaspe d ch he blsaded anto gasoline to increase its

octane). The high purity cumene product fraction is withdrawn from column 81 via line 83 and
recovered without need of further purification. The cumene product will usually have a purity
that exceeds 99.50 percent by weight based on the total weight of the product.

[0041] A further embodiment of the present disclosure is depicted in FIG. 3. Referring to
FIG. 3, naphtha having sufficient temperature is introduced via line 101 into reactor zone 103

where the naphtha undergoes steam cracking resulting in a product containing aromatics



fractionated to forma benzene/ benzene coboil er
fraction and a C + aromatic fraction. The C7/+ aromatic
wo e@stiowss i s renoved from col um 59 fracti on vPEI/UEI968/050497
61. The benzene/ benzene coboiler fraction is wthdrawn
fromcolum 59 via line 63 and introduced into
propyl ation zone 65. Propylene is introduced into
propyl ati on zone 65 via line 67 and benzene is reacted
mnth t he propylene to form cifene. Low nol ecul ar
i ght nol ecul es, such as propyl ene and propane, are
mcludm baivzann Aklmngbmbwtm tieaqiolzzame lﬁsmwna therqreang® maueethan one reactor

mene- Cont a
zone. HoRORal PRI L0 8T VR beSert G P b STl gy facton i
remox%@.hﬂﬂﬁng 307 | Ek ﬁr@étid)ﬁ’ffboﬁ&mlh@ BegAsAe ARd Berveat BbkGlcRY ®Aui@idrawn from

is fractionated to forma Cs- fraction and a C9+

reactof zgeg | Ghvigdingrliog egd étftr@um@t%mepldﬂwmeémh%f&ﬁleﬁ éis,hydmprocessed
\,

o st U8 gl SR OILS A AALRHD PELACIA R, e comtain

less tliadCy adppch uf a;lﬁir nad 6&sttharpil opypinabf aitrapene Gs hyd'ﬂaeatﬁgﬁs are removed

fraction i hdr awn fron1co|unn 73 via_line 79 and
from Fager Jdudeling A5 BF CRAMIBDE atieh I smosad fpezong 11 via linc 115 and

transfbir@Ctol Qurhs 117 3l LMatred R LA R fgi‘rﬂt& ®U1 ga%carbon fraction and

cunmene product fraction and a ClO+ fraction conprised
Cet hgdropabypirepydnbeiize Eeshydfmr‘t@iltﬁfactlpam wihdrawnWionhdelawm 117 via line

119 5h7 51 ool s Pohisavi R TG0 SHETPak e g 130 and introduced

into zaXA1 2 RRhercltRE fdeeieditRatcing aV Rhste)adial OGRS VO ARhed &ﬁﬂoleﬁns After
be bl ended into gasoline to increase its octa

n
treatnmng tthe lfranctlgn @mf@liﬁrbl}’pmm@m& Lgsp dlan 8900 svppint hﬁl pbﬂ\&)ns faraé rdlenes The
fractlgn 1sl’f en w1thdra¥1% fro nzeonse 1a ﬁgec ?ﬁlée arme(fj 1 Wo{l WI I11'|1t0 Cgflj.l n[ 127 where the

er purirtirca e cunrene pro usua
feed ﬂgaﬁ/&nanaud itd Yoinh at fr@@tibﬁedﬁlteﬁﬂlng%em%r&eﬁﬁd bynzemd ghlboﬂers and a C,+
based on the total %ht of the product. [0041] A .
aromafigrIfaséipn e RS Te#OMBAC Rt issemovad diomb sl K7 via line 129. The

I Cl ent erature IS |ntroduce Vi a
into pidp¥latioh cone ht3. oProppllam s(8troderé irith @rapyprtioh aonie d&Y glaéme 135 and is

team.cracking resulting i a product cont ai.ni
reacte %ﬂ%{h@&?ﬁ%ﬁ&eﬂa. forgn Bgﬂ?%qefow %iﬁh‘g% veHeRt raﬂsCﬁ%aéwr as propylene

and p%ggﬁe bR WHOWBwn IR ﬁroﬁ?ﬁ‘u&? zéﬁé" 1633t\h§ﬁné) N7 ' @@RLR containing product
In reactor zone y drocar bons are

is withdmwu dconvpmpylatien 106 BAdialihe mﬁyaﬁdr agbdwediigtorcelmweti1. In column

141, e e cQplbimiter bRl RGP ANAS D PEAC DTGB 2 Cot faction

compiécd dficihch® In@Pélypofpy DRREREs.| ThO CZOoRLtibh ks ‘M\tﬁﬂﬁ\xhlhf@om column 141
fraction is hydroprocessed to at |east parti al

via lincelfigvandgg either remdvast Yie diged 45 pr efeaelapivia linch B3 ﬁoafzr@psdhtlon zone 133.
The Ca Ir greaftlcgt{ &3 1%?%\)&11? Proﬁlaéo usrnrll ?2 PVI&H%% (@7@&8 E?tloodug l'H 1n%6 corlurnn 149. In

ocar ons

Colunlite oy etle f(l’9$ igaili) 1s'|. ﬂrﬂtctl/dnatehl 1ﬁﬁ) el high ﬁiﬁ&y rcefhd bftgluct fraction and a
fraction is removed fromzone 111 via |ine 115 and
Ciot frpgiingr cmrsised of pehprmpyIbEnzenser dheHeot Sgtionsis withdrawn from column

149 via @Rt 18N a3t &dvd8d E&&B}O%yﬁénzéﬂ&j haead B%H otfafte Htfﬁ@ AB%re available for

upgrading the value of mogas pool (can be blended into gasoline to increase its octane). The

benzeﬁ@/BéIfzteﬁ c{gl?blﬂr (ﬁ’actof n Be&/ﬁﬁgﬂa@g frn! Fbfdmm 127 Spahfnli]éa 31 and introduced
avi ng su

high purity cumene product fraction is withdrawn from column 149 via line 151 and recovered
without need of further purification. The cumene product will usually have a purity that exceeds

99.50 percent by weight based on the total weight of the product.



C +hydrocarbon fraction. The C5- hydrocarbon fraction
is wthdrawn fromcolum 117 via line 119. The C +
why@soemsdhon fraction is withdrawn from col umMmPAIVS2008050497
line 121 and introduced into zone 123 where the
fraction is treated to at |east partially renove
di enes and olefins. After treatnent, the fraction
preferably contains | ess than 2500 wopm of ol efins and
di enes. The fraction is theh!Wthdrawn from zone 123
via |line 125 and introduced into colum 127 where the
[0042f e e dAlthouighgetaverealt redynrop¥ benneaest qaadicl manselmtatadnwvitly benzene to form
benzene and benzene cobei]ers an C + aromatic . . .
cumeids JE B P B SRS SRR P T 28067 ot B 35ETRY bfoygine nien puriey
cumefObedMscl 20 Mhidalkiyiod29n rEhgt befze Reilesz @feubahial @mounts of n-
fraction is withdrawn fromcolum 127 via line 131 and )
propyjshreagued 1280 do PRy 8h nAupRylhgzengr Gppbigion of transalkylation
- [ j [ -
produl IR Fpy Rlith BRRAY Bl R0 ANe Kool o ok roih having Lss
than desireCpilrity. WG ohis aplaph yh@sing Shictesals op caplingigen amdalkylation product
propane, are w.thdrawn from propyl ation zone 133 vi
contaifiga | 007 WDpLiBha-REB §RFIg WhihoTREnC; RodRG HONERINE Qrvopm of n-
propyRJcRPe 3l 30rE QNG th éﬁdﬁ tohBnd 3R saRdwh th FeGUE efr laMuthene product
colum 141. In colu 41, the cunene-contai ni ng
having rgdutt off ¥0.9% paténsntht edmeee prodnetavifshe dff spcifeatiamd iacontains more

+ fraction conprj.sed qf cunmene and
thM1%ﬁﬁ?ﬁP@E&Fﬁgﬁﬁgﬂkﬁmﬁﬂgﬁ : fraction is withdrawn from

colum 141 via line 143 and is either renoved via line
Propykfdn Tatdi§gycl ed via line 131 to propylation zone 133.

The C9+ Traction is withdrawn fromcolum 141 via line
[0043147 land prafenrad oobodiment tholcatalystdSd innprGpylatimg bd®zent hvell be acid-
. C9+ fraction.is fractio Lnto.a high purity cunene .
actlvepclzag)%&%tcompggﬁgoan cgat&hge%\?[@ﬁ#?%@lgﬁn%tg%r i léeag ﬁolfecurl]ar sieves are
descriBéd YPHORY iPENRAGNBS ZediNe FedBdwbikaPicdN dds. @htB&WrRWIer, W. H. Meier,

fromcolum 149 via line 153. Recovered

and IhoHy (flops| BlepvdendgfthakevisedhEditionc 28Rk whichnig bevabyariecorporated by

2L ERRGS! ST ARPACRS DAY DR 958L, PPBRE NSNS Sy, w

49, MUMISRUTQLY, SIARHEandr PN  Prafetblgn theSmdlechidr 3iake fig GACM-22, and,
colum 149 via line 151 and recovered w t hout need of
most prigiordy. theimofqealar pigye isphaninositede Maduet will usual |y

[00442:‘; gl“dl?e &%—h&t%etclaﬁﬁys?ﬁge%qg%hi S ﬁ%u&?érol%']]e g%&]talpha value in the

on the total” weight of the product.
range Alf tfivou gbout dctovaboat 1 @@, pfopplybkoneaebest tato dut 1000, more preferably

t.ran kyl ated with benzene to form cunene, it is
ﬁnnlﬂﬁﬁfgﬁiEHmPﬂ%ﬂxphe transal kyl ati on product not be used

[0045! N PLOghed Qﬁ)elaisg B Wit taktib 'L@tﬁﬁ‘ysp SSAURE b Qlisclosure may comprise a
ransal kyl ation can result in the formation of

mediwgu psteanticatlansrovnbaving a fjpnepyihbladzent 2-18. @s defi@@Dint@.S. Patent No.

0. 1 of ,n-pro n . i-nat i
10163980 BT B! 7SS PR DL AR, sy, and 2500
ZSM-6a8désRfibéd inl ditdinig (7 81 PREAOB, 700885 @nd RRIXEV4INAGIMIA 1 is described
' | ess than desire gurlt . FIG 4 1s a.gr%fh ShOMAng
in detpihén Pes datenpNocdih ,979192/%\4t1r23ﬁ§9$0k1§ﬂ3@tﬁ grd. pesaulp. 3,832,449. ZSM-
22 1is described in U.S. Patent No. 4,556,477. ZSM-23 is described in U.S. Patent No. 4,076,842.
ZSM-35 is described in U.S. Patent No. 4,016,245. ZSM-48 is more particularly described in

U.S. Patent No. 4,234,231. The entire contents of all the above patent specifications are

incorporated herein by reference.



contai ning 1200 wppm of n-propyl benzene with cunene
product containing 80 wppm of npropyl benzene and
wo erosgabesh t he propyl ati on zone. As shown in FP@/U42008/050497
for a cunene product having a purity of 99.98 percent,
t he cumene product will be off specification if it
contains nore than 10 percent of the transal kyati on
product. Propylation Catalyst_[0043] In a preferred
enbodi ment, the catal yst used“in propylating benzene
w || be acidactive catal yst conprising a crystalline
[0046I\/CM12280fI@rﬁthf§f aypacdsy; itk 4013125\@9@ qatﬂhesct: uﬁeairlnsthlé\de@Mu@ may comprise a

large Hug/rs glolecug%ig?evgﬁ%\%igg éllr(FBéléﬁ%leaIs X ?_ﬁeol tIh%I} 2. g:%%ﬁarﬁe pore molecular

sievesGhslafe zddlisEVdtgzeolite i, UIResthie (EIBY)I %aluﬁﬂﬁi@d W’(D@Ell Y % mordenite,
her eby i ncor porated by reference. npl es of

ZSM Aot Vol Al M VLT o e ek 290 Ws@te Z@Mm is described

in U. 84%atew 5§5 92& ES% IZGO%@Q@% eEc%ﬁ'eEf n Br f}%li %29,983. Zeolite

['ecul ar “sieve’i's pre era
beta isratsecittdin BiePatcns Nab. B3 080849, hedRe. NEM Q241 . [Wﬁduﬁh @Jltrastable Y

i d I i hi
molecyis é}q%? HE90 el BT et e 202 nd AR 079 Bealuminized
Y zeolitd g) Q’:jtrn preg&%H %?49& YefoRMogP i U0 Ptafénﬁﬁ%ug 442.795. Zeolite
1000, nore pref

rom about 100 to about
UHP-[YOi@ 4163cribad srobfeS. d‘:&pth@ 440&, 5&6;|1tberac¢rth/@wbatgt1%(REﬁé)exs described in

s, bR NF LIRS SSRGS s g s i

synthéjtﬁf fored, bl‘ithasSTEB@hl%MGH[’t@ é Q ﬁhgt;@}nordié'iﬁﬂekﬁfbgﬁed from a reaction
ZSM 5, ZSM | , ZSM12, ZSM 23, ZS

mlxtuﬁswmglsnmﬂeﬁraﬁ@ybi@stmmb@cﬂltentm@@gﬁnlt) Tl Aumerdepite eﬁhdlsclosed in US.

Patentl\ﬁ al? 7 6%)(?%8 ggg Ll 4. '@19 %1%%%5 rg égk/ﬁlieggbso%relp%?ent speciﬁcations

are 1n6tﬁ§@ﬂateﬁ&térdlﬂﬂb§dre$ereﬂc€d ent No. 3,832,449. ZSM 22 is
described in U 'S. Patent No. 4,556,477. ZSM23 is
[0047} o5 dniserg smpodingentplcagaid- Rglvegpamt guy compmsg g mixture of at least one

meduﬁir? iagfé %%?eckﬁr géeggr Iagfngn ndé%stéa ntga?lg%tdbg"%;?%hé %ﬁ lgaﬁg%{lg large pore

rnolecﬁm sent ha\eng abeasttantdhdad of [bdsehabbve pat ent

[0048 gfe g %@gieicg]gﬁgﬂae% ﬁkggﬁ?}&%&i‘%téﬁ%}g}’ggrggﬁ 2153¥Wehave an alpha value in the

range EIEnRGBIuY & O@ & aboRtiovGednt le‘hg haludiis & nfs ke OWOlecular sieve acidic
onprise a large pore nol ecul'ar sieve having a

functl@medsy piad mtdelscrrcb@ﬂl tedethios sgtht deamlsDf ﬂslnmetaalbbmehtangéspbeneNo 4,016,218

and ir{]}) Lfﬁ@%ﬁ& Y/?M%%gzl(ﬁﬁgalagg aeb eflfilggler% ¢ to tﬁése for such details.

HigheMpHe WhluBs ¢ éhd widvh ord @k &irackilddMadyst f am_ ly
material, and ZSM 20. Zeolite ZSM 14 is described in

[00490), S, Theatramselkxiation corbist8@y cpEvIist @ MSNRMIre mpdesshar tséxye having a
Const.{rarl]ntl‘fh&x gfa &-elat(aMeﬁn?éd%Z %g.&;lgater%ei\?&iéﬁ@l 6,218), including ZSM-5, ZSM-11,
ZSM-12, ZSM-22, ZSM-23, ZSM-35, and ZSM-48. ZSM-5, a large pore molecular sieve having
a Constraint Index of less than 2. Suitable large pore molecular sieves include zeolite beta,
MCM-22 family material, zeolite Y, Ultrastable Y (USY), Dealuminized Y (Deal Y'), mordenite,
ZSM-3, ZSM-4, ZSM-18, and ZSM-20. or any combination thereof.

[0050] The Constraint Index is a convenient measure of the extent to which an
aluminosilicate or molecular sieve provides controlled access to molecules of varying sizes to its
internal structure. For example, aluminosilicates which provide a highly restricted access to and

egress from its internal structure have a high value for the constraint index, and aluminosilicates



beta is described in U S. Patent Nos. 3,308, 069, and
Re. No. 28,341. Low sodium U trastable Y nol ecul ar
WG R@80(6EISY) is described in U S. Patent Nos. BCRES2009@50497
and 3,449, 070. Dealum nized Y zeolite (Deal Y) may be
prepared by the nethod found in U S. Patent No.
3,442,795, Zeolite UHP-Y is described in U S. Patent
No. 4,401,556. Rare earth ex%;anged Y (REY) is
described in U S. Patent No: 524,820. Mordenite is a
naturally occurring material but is also available in
of thig;)kmdqmqaéy fhavenpores uxfhangig},l SEA- 9w rlgesnther 5 Angstrorns On the other hand,
.synthetic rdente ar dfrom gact
alumlg%sﬁlbcfal‘fegi Wlél Rr8¥1|d% é? Y%&% | cr%e%sl é]te 13 gené Elltu}unosﬁcate structure
have d Av ¥Blne €t the cosstding @Ihdéieﬁhd isubllppoRa o€ Mrgd\Gise. The method by which
3,766, 093 and 3,894,104. The entire contents of all
Constraiet Bey eayaicedatcraperd i doaeilsdsfuly dnilh8 oPentaed4,016,218, which is
1ncorﬂ2)%tgélﬂelj@%ﬂ e?e[r&fl‘é [0047] In sone enbodinents, the
ac active catalyst nmay conprise a mxture of at
[0051]) easIUsuaﬂg tite dery s hioe embizkelat | stave Sively ebchasthbiged with binder material
Constraint |Index of 2-12 and at Ieast one | arge_pore
resistapb i g lEMPETRBYE aﬂ‘gﬂhﬁb gt aRIAYCd) B PBIcCRe S8Rl of suitable

blndel2 ma[t&ga‘ﬂ QLCII&@ cﬂi‘% e&l\:{hﬁ{a Ss'ﬂf‘c\ée siHcEs %ﬁﬂﬁmé NgifiBenf é% & Slilica-zirconia,

usual [y have an al pha value in the range from
sﬂlca-dftmult slee-beyllahcutd silh@GGtitaiiae aﬁlwiﬂaasv@mfey |csn1@0$tsam,l rsech as silica-
| ar . sieve. aci.di c. funrtl .onal i t and

.of J
alumifs o SHicr GERREE STy HUPSH OB T Al Disgrpogupsia-zirconia,
The n{éle%ula?@teve Nery AsPBEecAfosabd with zltohtl@ﬁlta&lrﬂéﬁél,&h a¥@he zdlitic materials

278-287 (1966) and reference is made to these for

whichgiye Hiselosc ind). SiPgtent 599, vellicheis hetsby emypematasl by reference.
[0052!‘mr eTl?el rke aIYlv? %r %%%tlaql% of nﬁo"i‘eé{l%ar 51&9%48 ]om-(rilgF 8ter1al \6/111 vary widely with

ransa nprise a ne

the mﬁléblﬁ@ﬂbla'&e Sdreste rﬁlfg»ﬁhgl Gof lszfmsénr ﬂjdilt 1ltodbsutafo perdeht bgsveight, more
defined in U S. Patent No. 4,016, 218), including
prefergidyyin thegpep of aboytghy tppa ong) ;pgrcegtgm mlg hy gfgcculy gicve, and still

more BNty o e B0 KPR B0 PR " S bl e g por o

nol ecul ar sieves include zeolite beta, MCM 22 famly
Arommaﬁaabhal zeolite Y, Ut rast able Y (USY), Deal um nized
Y) , .nordenite, ZSM ZSM 4, ZSM 18, and
[0053tSM@@ma@gamwgbwﬂfépp @ﬁﬂrl{eﬁ OvbbY the[%g@PcW@ollgomenzatlon of C,-

ol S T O 9y B SPAR U Al o

[0054pr oviDetgsir@ynlordlgoetriagtams Bivblyesrobeautigs CQ-fCSVH@hmg hydrocarbons to
Si to.its internal .struc For exa

aromadic Ry aIONS T BSPIRES S i %94 i iy IGKHYS te &f saiphatig hydrocarbons in

an arcﬁ%ﬁﬁ’@oﬁ R)n@ REJ GOHEHPesbAQBial Bdlfit SHikdle BF HM%%C%’CB@M’E@HZ&UOH and
hi gh val ue for the constraint” i ndex, and

underadoudntlpgs effeatire ds pfoduk¢ sn lamrdatws lmd)dlylt hmprlfpmg benzshe and/or toluene.
ss _than oms, On the qt
the §dRrock EfmiSierion s PER B ouTHE rr R 1R Ty adizomerization.

prom&AELER AN AR1 ddhl8foahat@ di0S ithdiEREFCEVE bihtakiBs.

[0055] The feedstream used in the dehydrocyclo-oligomerization process will contain at least
one aliphatic hydrocarbon containing 2 to about 5 carbon atoms. The aliphatic hydrocarbons
may be open chain, straight chain, or cyclic. Examples of such hydrocarbons include ethane,
ethylene, propane, propylene, n-butane, n-butenes, isobutane, isobutene, butadiene, straight and
branched pentane, pentene, and pentadiene. Dehydrocyclo-oligomerization conditions will vary

depending on such factors as feedstock composition and desired conversion. A desired range of



have a | ow val ue for the constraint index, and usually
pores of |arge size. The nethod by which Constraint
WO paes00ssy be determ ned is described fully i nP@I/852008/050497
Patent No. 4,016, 218, which is incorporated herein by
reference. [0051] Usually the crystalline nol ecul ar
sieve will be conmbined with binder material resistant
to the tenperature and ot her conditions enployed in
the process. Exanpl es of sui‘%‘gbl e binder materi al
i nclude clays, alumna, silica, silica-alum na,
condigns; f@arhea@hﬁémaeyeéqdum@razatlpn ob icaalipbiptic b:adrpmbe@ to aromatics include

a tem]l)eé?rl,tHC af}l/rgrﬁgﬁg SZI’%%OI" go i qaoujt té(ﬁ & taI ptr%rgilrie afgq %ut 10?2 é<|P.a-a to about 10.13

MPa-8§) dnld Gei ghtUBuf @pgderxremny froih |ab@lﬁ (e} Wkt KA %u@m@bd that, as the
silica-m neS| a-zirconia. The nol ecul ar sieve may als

averaggecaglnpppunhcs 9f thictfped ivercpics ca terpsratyr ik thedower qndef temperature range

oL e 5L LRy By S o

decreds0€ 524 highe thcefeqtnrv&rqacmrmbmpeﬂamref nol ecul ar si eve and
bi nder rial vary. del th the nol ecul ar .
10056f; o B GREBR sh g‘l’“nﬁlef insaisloen semstistion g ietiga: g preferably

complq?er &2 e iWYedivRd %BF@ siZO LRI aiak! yIn'té}mteHﬁter n@&gesli%f molecular sieves

about 10 to ab 70 percent by weil ght of [ ecul ar
have s jpeneesizeafrdmsaboli 5 m)abomﬁezﬁandbhglucﬂer, don abmptle, 40EL 0AFI, MWW, MFI,

MEL ;lglil}gt a/ilglaﬁ(ﬁ/‘ﬁpgﬁggmtlgﬁﬁt Egﬂt %gg 5I?(;N %{r%gglal}rel %y%teln(%&ecular sieves.

Theset@BYARRGYE |d@sc@1*bb&@rﬁemléﬁbf R0 S@nrcuﬁ?e 5y@bd”€%é§ IWSH. Meier, D. H.
catad}elhalc ref orm ng of napht ha he crac

Olsonpyitd rW@ehqro@MYleDeIF@lmhoEs%lp@r 699 onich aiheishy incorporated by
refereh{R Voﬁ e?ngpléonfl ?ul{alb gm%:z rm%laf%l Io%‘ glzle (f\nol'fé(cuﬁar § gg 11c, 1}(13 ZSM-5, ZSM-

arorra y I‘OC&I‘ ons rocess Is carrie

11, ZSMM&,CZISM2@ZZ@54&B KZISM-B@ lZ}SM-Gﬁ,aIZlSMSSJ 7.SMM-48, ZSM 50, ZSM-57,
omati zation zone and in t presence of a cat al

MCMs%ﬁ MEM49. oMC%ﬁéderbﬂc%P@oﬁ n@feifez‘ﬁqdi BalegHar siggsrare A 11, as well
as t1ta‘ﬁ8§1ﬁ&?fté Oér} O.g[lgﬁgtthrﬁl g?o?crtttg g#ﬁi azﬂrl]u@ SH‘BHH?gS 2R lcate molecular

enzeéne an
swvesimlvmgraoWMsmhmrerl zation process increases carbon

[0057gha| @gﬁ@ﬁ Eg éq%i?cgyr%{\%ﬁ a@%%&q@&eg rvglglggglfipﬁlgllatze%ta resmtant to the
tempe@itﬁféae{n'd(‘o?her[cggéﬁbns-r Beplo§esat eI HUSE dSlhﬂlbIehlﬁnder material and relative

ehydr ocycl o- ol |gomsr| zation process w il contain at
prOpottws tof omdecalar steat iaad hyldenmateb@harc it spinye %qhQsetd@saﬂf@dtabove for the
atons, ..The ghatl ¢ hydrocarbons may be open

Catalyé‘hlg ﬂ?o 3?? BiogRfatiangf be iz cyclic. Exanples of such

[0058DY dr Whah H@”’l%ldlrmm&leco%ﬂb@ﬁ@n feddyde8 N8 thddfreRabnBisclosure is made from
propyl ene, n-butane, n-butenes, isobutane, isobutene,

reformie atfidened by eatalyirefameingy thn cefeemyse mik mevallydi fopaed hngontacting a
Cet %?{]‘fﬁ%@;fe;c}ﬁ, e.lg.% hﬁ’a%ilﬁl%y (\:x;i&f gltje%%t{gl %Qttalfygtn uﬁ&)erlldlle%r%rllﬁg conditions to
produce a reaction product comprising benzene and other hydrocarbons. The reformate is
formed under typical reforming conditions designed to promote dehydrogenation of naphthenes,
isomerization of paraffinic hydrocarbons and dehydrocyclization of non-aromatic hydrocarbons.

[0059] Substantially any hydrocarbon feed containing Cgt+ paraffins, e.g., naphtha, can be
utilized as feedstock for naphtha reforming. The naphtha will generally comprise Cs-Co aliphatic
hydrocarbons.  The aliphatic hydrocarbons may be straight or branched chain acyclic

hydrocarbons, and particularly paraffins such as heptane.



dependi ng on such factors as feedstock conposition and
desired conversion. A desired range ofconditions for
wao bh@sdelsyzir o- cycl odi meri zation of the ali phatiBCT/US2008/050497

hydr ocarbons to aromatics include a tenperature from
about 350 to about 750 C, a pressure from about 101.3
kPa-a to about 10.13 MPa-a, and wei ght hour space
velocity fromabout 0.2 to about 8. It is understood
that, as the average carbon™ hruiber of the feed
I ncreases, a tenperature in the |ower end of

[0060{ errrféartalo'&ts esurtd:ﬂg dor ysq ayaitplatic freformprei mahndpecfdie mefpeing catalysts

cifurg iy EREFER I nRurtdF U ARE FEL R Pl PG Rl

[00611 en'p@éldicti‘éﬁ)rmir%&faﬁilys-f@@s@ﬂ& abyptisdls adtallic sX1@e support having disposed
deh droc cl o-oligonerization reaction will preferably

thereig g . dnoT AP BGiedi Si{l@bbdﬂ@agllc2%‘1%$1’é’€9]lt%fn0§}d§\ﬁéumma and silica.
Prefeﬂaﬂ@rg Ed?Ee gérhaltacb < SOQ‘FI?QF‘ cgtglggp {:@r{}fﬁjb\s%g K 3{11:3%10 gﬁ?&g fsgplpcﬁ{ eflavmg disposed

thercieXaniptimatcAldmixAfrt ,a p BFD, ovEID, mviaS,(pidEdrablivipMtitedd), and a metal
MIT, HEU, FER, and TON structuyr tyermleculg . :
promeipre gl oy BRI RAlier BRI eRBSlr plseh (IR |Thedigp, ruthenium and

combl%gﬁé)ﬂst ﬁle@o"fucMereg%Yé}gﬁ ; tl%d§01d1WreH)mM?g %étalyg cé)’fnprlses an alumina

A son, rl ocher El sevier, Fourth Edition,
suppott9 ﬁﬁtmuml ahl thenihmrog bﬂatlnnuquctnmm Eﬁymnefsapm e.

R G N R —"
molec%ﬁMs??é‘ve 23\ %e'i)hteZSM'd3§ne 6p¥hdi8. h e%@ﬁo@&ﬂy@?ogenatlon components.
MCM 56, and SAPO-5." Preferreéd

Exarnpigs @é Qulgqblesmglﬁ@glagslévgqp@juﬂe IMFET saiicinet typase.g., silicalite, and molecular

swvestlll tV?ngug’ iar%e g sm%ale.lg??ollfel S & bLojut ’P?Sbl 'nC s, aﬁxarnples of large
mc alnlng I dm nosi |ca ecu Sl eves

pore ﬂlaléicﬁl@r 3ichbd irfludécL UL eFALL)Gind] *BBA!adtﬂu)ttufréleypmJ eEtdndles of specific
sieve will be conbined with binder material resi st ant

moleculpr sigcs igphyde asalite Latrglitst RercobisRata.izeplétc dhpndfidd-ith
[0063L he plo fe%éﬁmn?bea{ £ \xﬁﬂ NG ai " BhE C]jralilﬂﬂ A ﬁy&r@ %é}fahgzﬁ/ dehydro genation

rop ortions o cul ar sieve an eria
metalg, hEg s @meund rhd:‘tmls,ead;hsasrnhbmdnﬁlanﬂ éGroap & e ocdDahytals, such as nickel,

used for the l.ation of benze en_t
I'utheI‘H%r Brodrgy P aéla% ilgdiyp er, ]élatug}g%dnl%ﬁ p%ﬁé giggg 8 or 10 metal is
platlnﬁlﬂns %l&?‘ Lt'ﬁeendn%cﬂaﬁdc%taﬁ%(? Wt &f&&ﬁ%tn%tﬁfﬁ?%l%@ SIR‘YI as tin.

catal ytic reformng, the reformate will usually be o
[0064 or Bl bmouommchydm@eaatibtﬂdq@adwgﬁmanoo ﬁe@di presegt ,on the non-acidic

cus 2B BB By SELRETS RGELT SUPL BBl B senaion met

based bEN ARNGcRRE 0O URE Cataidf OTRERAREL cdh B¢ liRERpdTaLed ihfo the zeolite during
formed under typical reform ng conditions designed to

synthgsisoipthe zdelig.desogenagiasanotr biahtehange of $bmaneoratsplyion containing

the ap%foﬁ%{easfa ' @8’ \ﬁg%gfg ecxgl%gg(ﬂ)%? x?g)g§§]§ﬂ%%6§)fc¥c%%g éﬁ]ttly 1 nC?}Il be introduced
by usify datdsie patindrg edmpRtasuth ag tdtrazmpdan@phatingm (H) gitrate.

[0065? ph"}“hlr]eanoncaacl?dlgJ gatalyst will usually include a binder. The binder can be a natural or a
synthetically produced inorganic oxide or combination of inorganic oxides. Typical inorganic
oxide supports which can be used include clays, alumina, and silica, in which acidic sites are
preferably exchanged by cations that do not impart strong acidity.

[0066] The reforming process can be continuous, cyclic or semi-regenerative. The process

can be in a fixed bed, moving bed, tubular, radial flow or fluid bed.



utilized as feedstock for naphtha reform ng. The
naphtha will generally conprise C6-C9 aliphatic
whyasoemsdhons. The al i phatic hydrocarbons nay BPET/US2008/050497
strai ght or branched chain acyclic hydrocarbons, and
particularly paraffins such as heptane.[0060]
Catal ysts suitable for use in catalytic reformng
i nclude acidic reformng cat?Iysts (bi functiona
catal ysts) and non-acidic re @rning catal ysts
£nnnofungtional catal ysts). [0061] Acidic reformng
[0067t at aFgmshittongsionrdigraiogsendidons metudr |teopasiutis ofugyperst about 400°C to

o S ROTF, O, Bl 0HRE 38R, ggmot o o

hydrogéd toCiBydr&¥aehais dny 1 : 1t fo€l 0ar bkl € ligefdoHotr Beace teRIcit§ of between 0.3 and
conprises a netallic oxide support having di sposed
10. thereinin intimate adnmixture a Group 8, 9, or 10
t f | Al ;
L R
refornidi@ gradinved bit stearh wracking, the nbfonaite avil ustelyelaf fordvd By contacting a Cet
referably, t acidic reform ng catal yst caonprises an .
parafiylig fda cSu 6}5‘8&'5?’ KT N Rdd &Pn‘g‘ﬁ%ﬁ {euprPdfg @ reaction
produbt Eb@}ﬂ'iﬁﬁ% BEAThO NS WRRQHydrd AARAL. N Rdifate R formed under typical
nmonofunctional reformng catal ysts wll conprise a
steamnwackad dorclitnpisetesigacd &1 promote thyrmalzewivetsen ahghrafiiies oo light olefins
4 aior hydr ogenat i on/ dehydr ogenati on conponents.
an m@?ﬁﬁﬁ?es of suitable nolecular sieves include M
[0069??t I USibdfaBtidPeay Bydocarbod fed!dohRinidNd, FBhREHsar e.%.', i@Ae, propance,
aving a |arge ‘pore size, e.g., pore size from about 7
butangs ngphaky shistidlats, amxespidrssgasfoil, apgunppiscoihphdeukay combination can be
.._sieves incluyde LTL, FAU, a *B tructur pes. .
witizit, B AR\ Y86 st ebtireCufhs RauGL ot Al PRpmrisg oo mon-
aromdtic ERRbdaklonX, TEOhbhardedtr, hzdotdrbehsYmapd §kSehtOor branched chain
[0063] The reform ng catalysts will contain one or

cyclicnpprd hypaydige nBydrosirbRity d g e ntftiaharhet §ydic ehydrocatpejisp such  as

..such as rhenium and Goup 8, 9, or 10
nwﬂb@??ﬁﬁ%#agﬁgﬁ as nickel, ruthenium rhodium palladium
[0070] r i dTherhedropdrbdn rompositien prif @mtan e uboBt 190 asoul 75 percent by
. metal is platinum Also, .the nonacidic .catalyst cap . .
weight 8%&5#%%8%%%% EPRsY St 1§uc¢\6+a%°nt'i‘rﬁmaflﬁ)g‘€'aﬁ°%6f*ﬁ? £ having a boiling

point DN 0RF oY Hr-QGGRA BB ETY §kPIANGH the olTRicBhoif &S6RMene.  Some
I I'Ty be™from about

on the non-acidic catalyst wll usua
hydroarbés tompritiensSyilsamtain dfagermaunty dtbodemgeriailesne.g., about 5 to
tal based an t wei ght of the cataglyst. The t al
about FF} Soseehf B v el P e baBeft eohalft i FEGiagig to about 50
perce@fbyt M@ghesH thé 8 1Y oh&BELSGR@EIBIMer. OALBYN k&Hic BX&0ad186n Bdmpositions,
an "aqueous sol ution containing the appropriate salt. .
the Cgynemgroptatiehagisicerbonsprgsent o thexlerkiengebar esepesition will have a boiling
point Bifl S8 9305 PLEARUGEA. e 15/ ROpEL AR oPLAL LA
conplexes "such as tetraanin ne-platinum nitrate.
[0071] 00GBanipies HOPernzehdtsbotlaisathyiséanvbd prew&itdh ltie hiddrbedBora composition
bi nder. The bi nder can be a natural or a

feed to the propylation unit include cyclopentane, cyclohexane, methylcyclopentane, 2-
methylhexane, 3-methylhexane, 2,3-dimethylpentane, 2,4-dimethylpentane, and

dimethylcyclopentane.

Feed Pretreatment

[0072] The hydrocarbon composition feed used in the process of the present disclosure may

contain impurities such as, for example, olefins, dienes, sulfur-containing compounds, nitrogen-



synthetically produced inorgani c oxi de or conbi nation
of i norganic oxides. Typical inorganic oxide supports
wokishowsh be used i nclude clays, alumna, andPGI/UEMa8/050497
in which acidic sites are preferably exchanged by
cations that do not inpart strong acidity. [0066] The
reform ng process can be continuous, cyclic or
sem -regenerative. The proce?s can be in a fixed bed,
novi ng bed, tubular, radial~ Towor fluid bed. [ 0067]
Conditions for reform ng conditions include
containgrgremgounés apd cembinatzans thdveeft PA0OROIY ot labv atposd@OL one or more of
these oS Fy Koyl PR it iybnc, 3o RphRaBiti, By gropyiation of
benzedé 1o etedd tHe aylle Eenlgttiof thehatdlyss pag 8o veduReithy f@mation of cumene co-
. between 0.3 and 10.@%0068] When t he hydrocarbon
boilerg ghihe pradushofitbe aropyBHOR Keacws present di scl osure is

d r . pr c . st [ - -
007 ST LS B AU RS PR Monl B i e an
Nitrograr@hfaiiag f @eld suléurecontaidphtibgurided cah elsamremnoesd i eBydroprocessing.

cracki.ng cgnditions tg produce a reaction_product
HydropaeRss§iag HsBEHSeRE el kBe R AN MY E A Hensficpgquired to cnable steam
crack&rSlPRIFRLUE YeShIERIaBRoURLSind MBI fRkbes b S @RI Boline, specifications.
conditions designed to pronote thermal conversion of
Hydrqpeo@fings cdeoiddi gitby dicefings hadrdcabantted esth Hyd@@@h in the presence of a

tantj al any .hydr ocar bon_feed containing C +.
suppopy P & gt o RERORD Cparate il Dkt of & Group 6
metal AVistt bhé aF @or@IGIBSPRED! 6r IQMAAL a5 (REMUIR OGS aQbfractory support. In a
and/ or any conbi nation can be utilized as feedstock

preferfask crabashinreiety steih eepckThraphthshs hadipireatedénendafd sulfur levels to less than
C I - npnar,omat i ¢ _hydr gcarbon Th
5 RIS POE Ao trdy ‘b8 TEPERA 1P tpvstnig b than 2500

wppn® hallydrapysdebsing pebdacascd ngpHilydlfioaastban Srackity with very similar levels of
. particularly cyclic hydrocarbons such, as ,
impurHes higl Bigch aedeers fipgo paphtim aelRyainge arliseiniques for subsequently

\ A ; . .
e B AL L OARENE i R8Ty rcicn
are discl@sed ICU+ SnBatear oo bi 78 11098 mod ar3001996 halvich greainbaipbiargl by reference.

oint within 100C at a pressure _ of about 101.3 kPa-a
A pre@?ﬂ%@%@ﬂ}w eF &al%tm%fo?@é@ﬁ Zodedicrgsinvalygs senfrpigie the hydrocarbon

comp&HRPREY boRSinMd dic MM it £ 65611 TRUAL Far Qi evRRBARRECOmprising
coboilers, e.g., about 5 to about 60 percent by wei ght
MCMe22.t he at | east one benzene coboiler or from about 10

ERE TN AR RN VA —

conta@RIFPAS infttPRE-cohfaify AndANfidicorBidigy hydbeaBsPedEposition feed with an
present in the hydrocarbon conposition will have a

absorlbgi lundey gsormtioni GonilitiosE chEctiveptoetmave asfleasb@uportion of the nitrogen-
contallﬁﬁl%_/s%lf%;-c(tnnginpn%i ﬂrﬂﬂﬁ%ﬁ@?l %txa&{ﬂeboefn G536t absorbents include clay materials
and alumina compounds. 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 upon the hydrocarbon composition feed being treated.



[0071] Exanples of benzene coboilers that can be
present in the hydrocarbon conposition feed to the
wEe@psb@mss on unit include cycl opentane, cycl ohBXENE2008/050497

nmet hyl cycl opent ane, 2- net hyl hexane, 3-nethyl hexane,

2, 3-di net hyl pent ane, 2, 4-di net hyl pent ane, and

di net hyl cycl opent ane. Feed Pretreatnent [0072] The

hydr ocar bon conposition feed used in the process of

the present disclosure may Cbgtain i mpurities such as,

for exanple, olefins, dienes, sulfur-containing
Processonpounds, nitrogencont ai ni ng conpounds and

oursE "SRR Bk Bl BRSPS TR B, P tenc
compEUIHCALSVN coRFP@TI($)] M/&eﬁldylbafz@ﬁas)p aepyhiatiicd Fﬂhe@éof Other suitable
benzene to extend the cycle length of the catal yst and
alkylattlag reggiie dhthmay drematefgninothe aiinesse of dbisi distlesurs gepgally include any
| T
R T
capabikof k@dtld)m thfhetharetlkylhdablé(}geﬂﬁatﬁ:@ Rb@poumig E{Bﬂlples of suitable alkylating

sul fur- nta g an be r
agent»h%%f&e %ﬁwgsp CGesiin § Eeorir gL S ying dimehylcther
and  KRQKA By, t hﬁd@ﬁﬁesangu&r e,0f tf@r'ﬂlarl@e% h& edacte%l(f‘e‘ﬂ?@é,e I%rro]gltonaldehyde,

stean1cracker aphtha to be bl ended i'nto gasoli ne
butyratdehtyde, 8. nivebaradddhfy de; agldsaikylri@lldpsemcﬂn asametbpk chloride, ethyl chloride,

the pifa] BIFEEn HEoRR) EROFYE diin PTG HhB8dRe eoppllylated aromatic
comp&ﬁﬁll@sgr é?d b@-@ﬂ@la\(@d béﬂzeﬁﬁé%%t rtﬁ%&ﬂﬂ&n@@&@é)tdr%ﬁsop?é}ﬁllbenzenes) and

cat al is usual ly conprised of Group 6
tri-alkghgedobengpnats ) e gu ptﬂ&tth}slbermneﬁ@rﬁﬁtl%apsom%qum) @né ) rﬁoréh Thus the

f rrb
alkylatlﬁg(r:a% torg%%ﬁ)? gr%f’lé,’ the %erl%ttér)({e grP trh{g dgr un dg%nesl 1n% f0 SEam olefins, C;-Cs

alkandley el-ctiglde@sae(dHan 15 ivRepy I dnzegon | evehglbbmrch€sp and/or tri-
) than 1 and olefin and _diene levels to | ess tha
isopropgthgnigis %lr@bylée%sﬁgﬁ@ H}%‘di?ée% QAN 2kepin fecdstock (c.g.,

polynt@;r) %?a{@g nap EWiltl Fe'eiﬂtbé’:}(r (ﬁ gﬁvcedk Z}(t&f crbcrﬂi)ﬁg bl 166S). Preferably,

a pro UCG rom na ormn

the alkgkiing qagest frefudeshsegieant Im‘op}é-mtmhﬁg Itoﬂ'i}q)rolb}él')emsnaartd any mixture
h 4? enes (fromeither reformate or hydroprocessed steam
thereqdy acker naphtha) are disclosed in U S. Patent Nos.

(00768 78141 LR éﬂ%c@mégg 49 @roc‘é@ &F‘th@rp‘?es'eﬂtcﬁlﬁd:l%lﬁé ?sdcak?ﬁfed out in at least

reference. A preferred technique for renoving ol efins
partiahhduidi rdwaes af cmmllltms tbgnnelodé ragempefatwd odeartbabout 250°C, e.g., up to

about dUR0 61 Rmous P RLbebl ! AT ) T eBRE P EplrgDut 1107 to about

170°CAViaMrégdurd Q@A&EntNb thi Qe e Miriudl B8b&@REne and propylenc in at least partial
sul fur-containin npurities can al so be renoved by

liquidgasaasialy chl@asﬁqf)} dddl-c ghleaptnddPd EReta, c.g., from about 689.5 kPa-a to
abouts()uég NfpaS orllt r%lofél 3o %{r&p%l%’n%qo b%gz%gsihttfleo ﬂmgg %%l f}/&ﬁ 28 0.001:1 to

about 1:1, preferably from about 0.01 to 0.5; and a feed weight hourly space velocity in the range
of from about 0.1 to about 250 hr”', preferably from about 1 to 50 hr', more preferably from
about 5 to 10 hr''. Preferred conditions include a temperature of from about 120°C to about
150°C, a pressure of from about 1.37 MPa-a to about 2.76 MPa-a, a mole ratio of propylene to
benzene of from about 0.01:1 to about 0.5:1, and a feed weight hourly space velocity of from
about 0.5 and about 2 hr'. More preferably, the mole ratio of propylene to benzene is in the
range of from about 0.02:1 to about 0.04:1. Most preferably, mole ratio of propylene to benzene
is about 0.03.



absor bent under absorption conditions effective to
renove at |east a portion of the nitrogencontaining/
W@ 008000660 Nt ai ni ng i npurities. Exanple of sui tBi/8S2008/050497
absorbents include clay materials and al um na
conmpounds. Preferred absorption conditions include a
tenperature of from anbi ent to 5000C, nore preferably
fromanbient to 200 C, or preferably from ambi ent
to 100 C, a pressure suff|C| T to mintain liquid
hase conditions; a weight hourly space velocity from
[0077 5 Inr same enattedimentpothier processop tyy efeseribiscioswim isbearticd out by

malntiln%ng tjil dmﬁ?uri g%gg%]eélle naéld %8?9’[1?%6 r eha {agg?]%yoilqulg] I;Ihase optlonally n
hquldCllﬂfﬁ@@Sdttdoﬁdihtlﬁﬁﬁﬂlab(ﬁidﬂlgiet & @@ﬁ@sﬂmﬁ’f@@ﬁ@ td @%ﬁ]zsﬁ%t &bl &p to about
. atlgg agent (s) that may be used in . .
170°Cdieed f5m O‘éto]&pglt@,éb%ﬂtklgﬁecocléﬁb%{ﬁﬁé? of f from a&@ﬁbﬂlo C to about 170°C,

R L T e

phasepsgtianally fin tigeidoptasessuaity bhiesstdi’9cl loBaia,ec.ge ﬁehﬁhlbqut 689.5 kPa-a to

clude any aliphatic or aromatic organic co
aboutré; Na?aoanél @p’enrﬁ‘p% oL PEenYAEEdo CRIANG LT ﬁ@e gﬁngﬁng rog about 0.001:1 to

about 3¢ OYRFABRARE aBbut 08RACH! (04 at beddGei H‘li/dlﬁlty‘%?h@e velocity in the range

aromat i ¢ conpound. Exanples of SUIta e al kylating
of froag elriug Oco pabhar 2@9 hw] eprcferatd® faink abaltsl; toC0 ﬁﬁb reoﬂ@eprsferably from

aboutdﬁ g)( MI%t ﬁgrrefte Cl Udj nﬁldgénﬁ%t hﬁ,@ t ner cfa m about 120°C to about
150° @%eﬁr@isqmﬂjﬁammb@@ﬂ PQWM@JJ%( %abchiﬂQW@M@ﬁm{ denol@Rstio of propylene to

n-val er al dehyde; and al kyl halides such as net hyl
benzeghjod :ﬁiome ab@ttrﬁ)ﬂl ti ebouwdd).S: ﬂh@ndpa ol W@lghfohmmb'sspaww gclocity of from

about tl% %n uqrj geﬁr %/PI,?Q% pre %ra !ilye drelgg'el r%{l % p’r%qyle e tolbepz%le is in the

at ed a bun

range b@ ﬁZ)ﬁfkﬁﬁ)u( €.09:1,to Abotoy | be&ﬁpl%feSébl? fmole ratio of propylene to benzene is
bi -i sopropyl benzenes) and tri-al kyl ated benzene(s)

abmﬂ@éng., tri-ethyl benzenes or tri-isopropyl benzenes),

I of ]2
[00782e <0 e{:lfg}l;e %tm}% %%%H (§h3) Cgé}hé( Ceb{ndsll%gltzia%e[gﬁ?%m@ggff(ﬁrﬁg Y the process
of theqrefehtndiscl&hird e fab katho Inmle bitloeif h;klylmmgaga(tsé g., propylene, to benzene at
bi -i sopropyl benzene(s - et hyl henzene(s) and/o
the reggtpy Wiy BB PEEHIENS (ca%% arisaciar Ry1iag g b e et o2 fou
beds, @wfho;ﬁ% thated b% ﬂ@eiﬂj%c{eﬁqgt%t Qek bE8; Ee ’rncﬂé’ Ir%fﬂgeéf Sop8ne to benzene

I efins) and a dilute al kene feedstock .
inj ect@htmxb yathcbat adk bﬂ gwthﬁrt thyaspecified eﬁ@eabb y praplykene to benzene mole ratio

al kyl.atin des r e .- al cohol , .
will iy iRt GeEAERed B WHGRR: REGBY B bR G Eq Sy specific range
defincIOPa Rmf%‘i’@hﬂi%&t &nd 4 gh RGBS $hé)lfovJeh BuRb&S®IMt be equal or lower than the
di sclosure is carrie

out in at |least partia
hlghepﬁaﬂs@r@tercfb mmgeuksnfsﬂ fardhis idirelogae maat mé)ﬁé'mad ibw@nmfcombmatlon of two

nurnbgrg S5 eg%éofiorﬁ tge Cld}lélgﬁné 3f %k{@ il ;()Z(glgpo %?%1195{318[6}025 1, 0.3:1;

0.31: lll(D@Qlt 0. 4&1}001115 17©QSCJ. Q5PN e 9Lt e0.681f i0cT:€n0.76d, O 8 1 0.85:1, 0.9:1,
mai ntain the m xture of benzene and pr pylene

0.95:1, apd ¢: lpﬁleuina]es of typical range are 0.001:1 to 0.75:1,0.01:1 to O 6: 1 0.02:1 to 0.5:1;

0.02:1t0 0.4:1; 0.02:1 to 0.3:1; and 0.02:1 to 0.1:1.

[0079] The process of the present disclosure produces a cumene product that contains at least

99.50 weight percent of cumene based on the weight of the product. Preferably, the process of

the present disclosure produces an cumene product that contains at least 99.90 weight percent of

cumene based on the weight of the product, more preferably the cumene product has a purity of

at least 99.95 weight percent, and most preferably the cumene product has a purity of at least



l'iquid phase, usually at |east 101.3 kPa-a, at | east

689.5 kPa-a, e.g., from about 689.5 kPa-a to about
WG2@9/10855 a, a nole ratio of propyl ene to benzeeiBEUSIW08/050497

the range of from about 0.001:1 to about 1:1,

preferably fromabout 0.01 to 0.5; and a feed wei ght

hourly space velocity in the range of from about 0.1

to about 250 hr 1, preferablg fromabout 1 to 50 hr 1,

nore preferably from about 5 Qo 10 hr 1. Preferred

conditions include a tenperature of from about 1200C
99.98% aveadht prereemo Ok, fuathpr @ﬁ@ueeeth@fpufltw thpsumene prpdprathg preduct can be

blendF S ot o et sl SR RE i AR B P RERE Rivine 095
Welghh Pufcelt BUrAC &al dedféredsc@fto FHOIM wbight p&eént Padityabp llbilenalrlgl' appropriate
. More preferably, the nole ratio of propylene t
amouwé of dvigher Purity eraericapigaucs (109 pricaommane mz@(iuct)owﬁlbélm 99.95 purity
. 04:1. Most preferably, nole ratio of propylene to
enzene is about 0.03.[0077] In sonme enbodi nents, the
[0080pr oclessllafont theppraesenfor depmedtvaisireg.| scpasitioh od polyprd@yrlbenzenes from

mai nt ai ni ng the m re. of benzepe and propyl ene i
CUMenRGy P& WW%I%P yeqsplamﬁaﬂ%g’s@e %?@%Wéﬁldﬁpfflﬂ ¥Roguthg composition of the

feeds @?S&m 1tﬁ)ﬁ%‘#'tﬁé Mr&%}ﬁ)eﬂz@ﬁé/&{gﬁe& fgperature of up
2500C, e. p to about 1700C, e.g., from
[0081hbouThelm(OCbslscofatb@ptesamoﬁﬂb,losurﬁ tniebidea nggevofy q‘frpmdvymbmdbenzenes as a

o PR o R by B A b onlasb e pinding componen
to 1ncfe|d5b3t1h§6Eﬂaﬁé {zé/lué bfiesdlimhase, optionally in liquid

E ase, usually at | east 689.5 kPa-a, e.g., from about
[0082689. 'Bhek r@éﬂlecnt drempothe l@aggbnlvlzanfa cognprigese thaatdegiragf cumene, unreacted

benzegr 828%! 1inr cttedbg%?)§ ne_l ’(proP ger 8@ \%?sflo?ﬂ; }Ts{ é}ﬁ){)enﬁtt%g 88' B’f a%t least 90 mol.%,
prefer@bly; atiwud 98-90©9d9 \m&ng}a)t anlote |aLkaﬁ@ asapornoend theidgthdri@puritics. In one
range of from about 1 to about 250 hr 1, preferably .
embomﬁm ahdenst & ppﬁloslmﬁﬂhef flygp és ﬁ?ﬁetpeanamep reachen gppiwvhsre additional
1 r t n e «
o5 8, Bk o SHERAPOLPOTEL ROBLCRLIR, SETRErUMEL v
Furth(arbm)u:kt al 1%t dpeartian tiee afflootit f2ond &nMBﬁ-tla:, reactmml @ne@) naydfe fed directly

gygene to, benzene of from about 0.01:1 to about

or in afrpsakylatien Wit ght hourly space veIOC|ty of from

[0083?b0% Qdcﬁtl@t{‘ do 2RRMtytrBm Tof, (YO rr@ad?lfoﬁf 3Rl Y. b Pﬁssﬂ% €eactive or
ratio of propylene to benzene is in the range from

unrcaetbeuguatd B&L mhay cmoaba;iut b@logated 1m/@staqm¢res‘epa1awl @ertbd: elkylation reactor.

Such st Bef e S ane B g syl gt Ry, which may be

the sahRtdr ASFr&BRGHIrh @b Ja@dlydd BSed i th@fea@tﬁ&%i@(s?fsdch uitdeszand maintained
di sclosure refers to the nole ratio of al kyl ati ng

from wrflenambeeng conditiersy Pesfesuitelple @@ﬁé@m Q;ttrqnﬁ@kylé‘gm @qndltlons At least a
t
portlo{lngfﬁl;egﬁée: Caﬁ%(l %@H%ﬁa’%lé/ dﬂ lggﬁ% (_1)%} b E?ﬁ: Sgowgﬁé nad 1Es%d through the

unreaétﬁ%cbrbeadﬂlge Igﬁjnﬁd:ted(?brioﬂt@elﬁﬁﬁfmtd)&ﬂ,rezidﬁlen ohe Th@Ed @ue@ﬁ beds not only

opyl ene to benzene
serve to afféct the desired alkylation reaction, but is also used to remove any reactive impurities

produ

in the hydrocarbon composition feeds, such as nitrogen compounds, which could otherwise
poison the remainder of the alkylation or transalkylation catalyst. The catalyst in the reactive or
unreactive guard bed may therefore subject to more frequent regeneration and/or replacement
than the remainder of the alkylation or transalkylation catalyst, and hence the guard bed is

typically provided with a by-pass circuit so that the alkylation feed(s) may be fed directly to the



injected into each bed will be within the specified
range, i.e., propylene to benzene nole ratio wll be
WORERI160685 r ange defined by a | ower nunber and BCTU§008/050497
nunber. For any specific range defined by a | owner
nunber and a hi gh nunber, the |ower nunber will be
equal or lower than the higher end nunber, A range
useful for this disclosure ngf be defined by any
conmbi nation of two nunbers 3etected fromthe group
consi sting of 0.001:1, 0.01:1, 0.015:1, 0.2:1,
series@ooR®ter re@)ctg}n]_zongs @1thg_ rea@to@ thlle the guard b@d 4501,1]1‘. ‘of @615(10;@ The reactive
or unt; acglv 1. aq?1 rdfe Lot 75ﬂl rcg ﬂﬂo er]’to
g By o bicpheregoda Cariuma iy B afilog i
[00849. Ooﬂhelreﬁalo(ﬁ z68e(%) usedQd tHe procdds 6f e et hvbmidh i tﬂplcally operated
0.02:1 to 0.4:1; 0.02:1 to 0.3:1; and 0.02:1 to 0.1:1.
S0 as| @079@}116%eesw%@léxsc%ﬁplﬁﬁecwém ofi el Bopyenpr mgr for some
u o S, .a 9 [
appllc§t18 'E'emg g%ngitﬁseﬁ%ge; étg e?ét at Belhﬁ/? 0?09t Rgo%gr g ggk%n.versmn. The
emplo%&hebﬁzb kgpardtd ﬁnmhmg&s&t@fdot\xhetrmrﬁsé ritc W hosuE@) may be desirable
produces an cupen product thaﬂgéontalns at

under Griae RBHGRES pLtcc GHENBE reasiRrEo Ul St éﬂvo&%élt%tor dransalkylation
catalyb @RI EE be HPLENPHELBELARL Yrmtnr{ﬁe E&t@gﬁ‘tehs@& ﬁ{j('ﬁﬁér Iggéloﬁ zones in the

purity of at |east 99.95 weight perc
alkylapioe far tadisylkyhhgo unmmr(qb randumty fhasmainimedt lynd@f aatleast partially liquid

sl GRS SR B P S B P ot

aromdicefHgsbuds in Nhe NN infay, B&ITBRRatR Ok GRansdiiflation with alkylatable
exanpl'e, an cunene product having 99.95 wei ght percent

aromq@@rqompovad(Sb eThen@lkEla@é chrematho cOMpowsidgitmapdsr e manwufylatwn between
polyaﬁ&la?ede argrlng c?n%zotglals AL th%n%y?attaﬁ)lg ];rolf]ﬂa h%o ?8'

mene er Ceént ‘cunené h t he

[008599. 9Bhdad lal‘ldylayloﬁr od lﬂfﬁhsal]bﬂ&&ﬁl] r@cfdr(sb | L@%d 01&1 thenpeycadsubLshe present
for separations, separat i on

inveniiey vaotﬁyhlﬁhm@#‘ééw@ @ e dervige m%tw@ﬂw%?é%pltoéuﬁe Be@nas cumene, but
typlca?;lg rép%(glgste% gtnlte?ﬁ t@'ﬁtg p?(@gl d@'}‘leitéd %?e@?e@ dlnu&%nein%b%lm nt ?it least a portion of

conposition O
the cfflobnytpir@p)thd énaleslkyletiore recfi@e dond B08khjecttt eo prwpaatomwbtiep to recover

resent . di scl osu cl udes re of .
Olya@% &Hgm @nf@ﬂl@gwgﬁe) @eaa?fﬁ% em%géfm » ahdeye? gportion of the

polyaFkP?até'(?&QfﬁQﬁ@ oS UHRIORY nﬂ?f%ﬂ 4& Q%n%kﬁat%ﬁ%hét&ewhlch may be separate
endi ng conponent to increase the octane val ue of

from ¢fes alkiyhgon [6882] Thhetrabilkyetion freastort predueactni offluzenehich contains

GRS IS, PRI, USSR LTSRS A
arornain@ &npunieagtic®9 4mpbrtitn O @fcsé abfivents2RRAYL bO8eRBat@PI® recover the

% and the al kane conponent and the ot her
alkylantﬁrﬁpammtl@gompw@d@ogﬁailsmhatvérwom@nc ¢osappung apder pelpalisylated aromatic
Cmﬂp&%@Jeffluent is fed to another reaction zone where

Ptional propyl ene is added for reaction with the
[0086yNr eddtRGhbanzgtiten Wyttbmainclat&yd adacove gadralbystit is maintained under at

least partial in liquid phase conditions. The guard bed will preferably operate at a temperature of
from about 120 to 285°C, preferably, a temperature of from about 150 to 260°C, a pressure of 689
to 4601 kPa-a), preferably, a pressure of 1500 to 4137 kPa-a, a WHSV based on total propylene
and the total amount of catalyst for the overall reactor of 0.1 to 10 hr'l, preferably, 0.2 to 2 hr'l,
more preferably, 0.5 to 1 hr', or a WHSV based on both total propylene and total benzene, and
the total amount of catalyst for the overall reactor of 10 to 100 hr'l, preferably, 20 to 50 hr'l, and



Furthernore, at |least a portion the effluent from any
of the reaction zone(s) may be fed directly or
wo padsnewss y to a transal kyl ation unit. [0083] PEI/US2008/050497
addition to, and upstream of, the reaction zones, a
by- passabl e reactive or unreactive guard bed may
normal |y be located in a reactor separate fromthe
al kyl ati on reactor. Such guaéd bed may al so be | oaded
with an al kyl ation or transa %ylation catal yst, which
may be the same or different fromthe catal yst used in
a molgrratiq eanzens te orapyine figuraboyt b dativati100s pred¢ratlsifipstiabout 20 to about
80 fromunder anbient conditions, or at suitable
" alkylation or transal kylation conditions. At |least a
[0087pOr tTiNtrdsalkgnzion Geactiod MPE tako 14t @idet @B SdastapRaalty ONliquid phase
.of the propylene, are passed through the unreactive or .
conditienge t Paylicdfa candidanspriPbreatigingn opy tgﬁv‘nfé {g9st pagiadlyom liquid phase

T ve. 1o | .
vons 0o OSSR MNP0 SRR 30 L GSghevenco. it
benzeh@may éncuinje 4 eaperatac offfiom dboas 1009 té Aot BAOWS argeessure of 696 to 4137

conposition feeds, such as nitraogen conpounds, whic
kPa-agg WHSS hereh Yoo &8ht 9@@6@1&@%&%3@%@ aplwwaﬂ?%nfeed to the
alkylaBbn GERBSRIANL BF i GBER! 050 apb& ERF BEYSId hMmbBEratio of benzene to
reactive or unreactive guard bed nay therefore subject
polyalkylanask &roimpeg oenpound(e € fratn bih t@aBet] oprefeegbllyadelrtentO: t,maare preferably,
11 tq? remai nder of the al kylation or transal kyl ati on
' Oéa'a!yst, and hence the guard bed is typically _
[0088?r OVind@ethet EhbédiR¥nt) BStrdnkdIRHhfiorSRadtiAt mijn@kapleké @8hd@Rapor phase
Teed(s) may be fed directly to theseries ‘connected
condifienactdreulzioreaditions farecarrgmetont thehvaper plasc gamsatkylpsigniod polyalkylated
aroma?’rié;COggogﬁc{é\?ﬁg%@aﬁgﬁ%@?@%gllliztre{rle\e/(glﬂ %Etgﬁ%égve%gtrﬂﬁ/ gl%%l?l?e(r) éj\/ te%?p%rature of from
about 3@ t@ubdn 450 QQ&4dreskhi® dTa®61tb AB0Z RPSaS) WISSY Hakedt diethe weight of the
| E%ocess of the present invention_ is typically operat
polya

ed
laedl qrematin cemBowER feqdap|the Eapfiametanc o fpat dhayh 0§fto about 20 hr,
o oo ! .
ot 35, REABERRLF o 0 . 508 SR, AOBIF P50 By pb bl aromar
compawomy® of from. 1: Thes dnptobyratdnt2:bfo lseparate fini shing

eact or downstream of t.he reaction zone(s) may be
10089 cci ABINE CIRABHICEY 148 GIORHER IR0 The £1 ni o ng
1. Aergﬁlf&%r%ﬁ%'oﬁl B5i86n A0t BduBs@hiklyatdeUT QL hydrocarbons and C-+ aromatic
tr nsalkylatlgn catal yst, which could be ¥he same or
hydrodirbéms; end hfy dromarbbre caorapaslityst congedingn ot her reacti on
éﬁn s in the alkylation or transal kyl ati on reactor(s)

d “I§e mai nt ai ned under at |east partially liquid
ahas@orrabahit BNk 75 YaReht PRagf:h@bkicdain @B wRiight of the hydrocarbon
transal kyl ati on condi tions. The pol yal kyl at ed aromatic ,
conpoumsition, phat kpst erenCst nay-afenatis abofiohaving a boiling point
transal. [ i I b r tiC..c0 ,

The W redt aPsuy B SEHEhTuRr 4 AERE R RN bR zene,
tifiprisal thiyd Rinippm dfaueen pol yal kyl at ed aromatic

conpounds and the_ al kyl atabl e aromati ¢ conpound.

fiobglsys tre ! RPRY At 2414 ansal kyl ati on react or (s)

Hy el es R Wi o1 BfeihfEn PhiES&N

2. The hydrocarbon composition recited in any preceding Paragraph, wherein said at least one
Cet non-aromatic hydrocarbon is present in said hydrocarbon composition in an amount from

about 5 to about 60 percent by weight based on the weight of said hydrocarbon composition.



i nvention may be highly selective to the desired
nmonoal kyl ated product, such as cunene, but typically
wee@dnewss at | east sone pol yal kyl at ed speci es. PCTIUS2I968/050497

enbodi nent, at l|least a portion of the effluent from
the final alkylation reaction zone is subjected to a
separation step to recover polyal kyl ated aronmatic
compound(s). In another enboginent, at | east a portion
of the polyal kyl ated aromati €’ ctonpound is supplied to
a transal kyl ati on reactor which may be separate from

3. The hadrk)yﬁrhom Fampesitow recitPheint &Iangramiym@ﬂ’a@arapéammm said boiling

ffluent ta ins .
point B QU FEDR S e hbettEh haERBR AL PR BIESI G A R prespigg of about 1013
kPa-a®P € Wsling pdintedT bahkenkat abl e ar omatl c conpound. At
| east a portion of these effluents may be separated to

4. Thebydpcarben gampasyioadedicdiaeny ptﬁ‘@ﬁebaai?aragfﬁ@ho\ahwma%aéhat least one

cor AT CABRUDIOEY S Bk YA o SRR, f sy

methydcyclpehiane guamietbﬁﬂexamb IS S%emymbmﬂ unde3-dahethgpsitane,  2,4-
alrtlal in | phase (:ondltlont?1 The guard bed wil|l
dlmetgnf e?%ﬁ%#yn%’ﬁg cqfang, 4N RSFAELNETBE from about 120
f a er.at Yk m 15
5. ?"ge 2%%“@%%5 u%ﬁeﬁogf r%cgtg@t 3@46 a/e Iﬁ’@ceﬁfn% PaRRYAphl SQherein  said
hydroperrbfne cabpositica ip peskioedkefirom aliBoduadt ford b8 bylsRamagragkiiHS haphtha.

sed otal propylene and the to nmount o
S5 Bg@Patgh “orBoaflp FFFFoi bifetsth 0. 1 FHGr] ppauct ormed by
steam%&ﬂ(ﬁfgacmnﬁphtgagoﬁlﬁn?eshr 1, nore preferably, 0.5 to 1
hr 1, or a WHSV based on both total propylene and
(ibt dl's-bedweardbonsind the total amount of catal yst for
overall reactor of 10 to 100 hr 1, preferably, 20
ilg é&nﬁene anda nolar ratio of benzene to propyl ene

(1ﬁprmabﬁuﬁ1;1tlc hydrak@bdns100, preferably from about 20 to
about 80. [0087] The transal kyl ati on reaction may take
@y hacleomnzheut dt tq @byt parhereEnt iﬁ)y. welght of it plsas eone” Cot non-aromatic

C o n Jgg@goaopﬁ?agﬁgcaul%cﬁfl?éz g&g{ &/ﬁtﬁfﬁsl (oPat Qg)l}{sém%%f QHdutl lp? 3 kPa-a of

urd ase tran ylation
poI ytab kyiliap @dinapdixatzene; conpound(s) , e.g.,

E)gl yi sog tng | benzen S&% wi th benzene may include a
PP 5P IPLSh Wbt 100 to about 3000C, a
Pdi géjt@rtgfm @%@ghp ofAkBde dPasf, a WHSV based on the

t of al ky Iat éd aromatic conpound(s) feed
(\ml)tg'reataiﬂhymaﬁ(iwppmeqi@lafmnaz«bd@ncﬂ‘ from about 0.5to
1 and nol ar at| of b

Eﬁou%pfﬂﬁ&%gl?o‘gld QPP 1?1]08 Eﬁ‘gﬁlﬁ ubfl( S%ra%?]ﬁ? Z@n V\fileﬁ_eui} osald hydrocarbon

compé’a@tlén cdh@iRE alt Yhydochrion fiddtidn r&0RKEreRTRINE kAR pYodutt forfned by steam
5:1. [0088] In another enbodi ment, the transal kyl ation

cracking a@phltbfn Sn@ﬁalmdéooaﬂ@@efrasm@e being preeverhaddE theotietistafons.
f?rtﬂe d&r% a%g ({IE @ w%dh%t’out t he vapor phase
po ya at

ans
(b) rernovmg sulfur and nitrogen frorn the product of step (a) to produce a resulting

product containing less than 5 wppm of sulfur and less than 1 wppm of nitrogen;

(c) fractionating in a distillation zone the resulting product of step (b) to form a Cs-
fraction and a Cg+ fraction:

(d) withdrawing said Ce+ fraction from said distillation zone;

(e) treating said Cg+ fraction to remove olefins and dienes from said Cg+ fraction to form

a resulting Cg+ fraction containing less than 250 wppm of olefins and dienes;



aromati ¢ conmpound(s), polyisopropyl benzene(s), with
benzene may include a tenperature of from about 350 to
W@bwatoe500C, a pressure of 696 to 1601 kPa- a, PET/UEEEV8/050497
based on the wei ght of the polyal kyl ated aronmatic
conmpound(s) feed to the reaction zone of from about
0.5 to about 20 hr 1 , preferably, fromabout 1 to
about 10 hr 1, and a nol ar z%lo of benzene to
polyalkylated aromati ¢ conpotind(s) of from1:1 to 5:
preferably, 2:1 to 3:1. [0089] In sone enbodi nents,
(ﬂm sfratitiopatonguine distidation zone the resultipel Cot dragtion of step (¢) fo form a Cs
ony, substantially free of C -
hde%“gPBgH%ag% ﬁa“¥“a@8 tic hydrocarbons, said
?gdr@ﬁmﬁ@@ﬁgggmpggmkm@ﬁ conprising: (i) benzene; (ii)
om about 1 to about 75 percent by wei ght based on
8. edrogpebsy  qomPORign o &egitsdn it offﬁ.Yosiilr?Qegﬁlg drragranhe ggherein  said
%
hydrogé}ﬁmgcom sﬁtlcﬁglgg%gdggreg tgd;rg ggéﬁ&gﬁ%tg%yb%%tc&i%g b¥d§Q%Pfggeaof extracting
step. of the b0|I|ng poi nt of benzene; (iii) less than 5

f | I th 1 f X d
o ROl il oS A APRTLSE, B B, R0 s

e
o W86 PRGOS ) ESY Sk, BAOBHSE ion o s

not  umyldhgosar dxdractien, prse sebrtaritallg afrde hyfdae anysocaclmmsogid | G- aromatic

hydro\s‘\gpglﬂsl, s g(gtt&algt% ?1}11%?1%%1% %iong?‘t?bglfato 6&8€te’;é;p%8?{1?%y weight of at least

one (GPMRAMrbhML Bydréb@bY HEARA LIS PHRB With 10RCTht 8 résBure of about
any precedi ng Paragraph, wherein said boiling point of

101. 3é<£adt aditthq eaabng ®int efdrenagnensaid progsgrconRribioas is within
ggl lkﬁ?t? [ eﬁlsé%e%zgt% %?Lﬁg}r?gj}l elneslnk %aalﬁgﬁt[loﬁ I a%cg 1'1 |z|01r1]9 said reaction

nzene I‘OC&I‘ onposli

recidodd i$ haayin@t ecddianaRopagalantuid phae @ondisishg vath an acid-active
| east one C + non-aromatic _hydrocarbon is sel ected
f r orﬁafqhést @p@gﬁmgg, Aklieast ORg ops cw@llm@éﬂg%22 family rnaterlal and a zeolite

(j;lt ébﬂfa?ts%%'at Sﬂﬁttlgégg Hrr%?ﬁrﬂi@udeen% 1 eﬁl%&t'{l?exﬂﬁﬁle range of from

ylpentane
dl msetbbyt ¢ yeiopeab@n e],70%t®,da rpre@tqumeaﬁtﬁﬁheﬁtetof maintaiil hige benzene in the

hydr oc bon conp sitio ecited in any precedln
Par diff4 {,H A5G ePB 1o P rﬁ%%%‘&rtl’f&?ﬁel’c?dﬂﬁ&‘sr gel-frum about 0.01:1 to

pro dét)%ﬁﬂo f75 QMhdd 9 rfé&lux%l dﬁ'ﬁg I_%Xcé&&é’dﬁthacﬁé‘ Hh%e Qf from about 0.1

naphtha. 6. The ydroca osition'recited
ParagmmeIQIHmh%Kbln sai d product formed by steam

&)r)acchstﬂgng fthenpatggttlcr‘g of %{)egp aj R produce an cumene product having a purity of at
least 99.50 percent based on the weight of cumene present in said cumene product.

10. The process recited in Paragraph 9, wherein said hydrocarbon composition feed is produced
from a reformate.
11. The process recited in Paragraph 10, wherein said reformate comprises: (i) Cs-
hydrocarbons; (i1) benzene; (iii) C;+ aromatic hydrocarbons; and (iv) from about 1 to about 75
percent by weight of at least one Cs+ non-aromatic hydrocarbon having a boiling point within
10°C at a pressure of about 101.3 kPa-a of the boiling point of benzene and said hydrocarbon
composition feed is prepared from said reformate by removing by distillation the Cs-
hydrocarbons and said C;+ aromatic hydrocarbons from said reformate.
12. The process as recited in any one of Paragraphs 9-11, further comprising recovering

polypropylbenzenes from the product of step (a).



(i) C5- hydrocarbons; (ii) benzene; (iii) C+ aromatic
hydr ocarbons; (iv) fromabout 1 to about 75 percent by
wowrioghooesss at | east one C + non-aronmati c hydr oRPEr/D82008/050497
having a boiling point within 100C at a pressure of
about 101.3 kPa-a of the boiling point of benzene; (v)
greater than 5 wpopm of sulfur; (vi) greater than lwppm
of nitrogen; and (vii) great r t han 250 wppm of
ol efins and dienes. 7. The hydfocarbon conposi tion
recited in Paragraph 6, wherein said hydrocarbon
13 Ebfnw@@qess ok TeOtRdr insé?gragraphhylirwb@nebbﬂt flgagic i pyytion of the recovered

progduct fornmed by steam cracking
pobp“%ﬁﬁ?ﬁgmﬁggﬂglffﬁy a“ﬁ%ﬁn fraction being recovered
14.  Die tagoesd @eﬂﬁte@fm e(n@z) o BP Pafgrdphs NY3Ir wEachons ﬁlk?lmlon conditions
sai d product; (b) renoving sulfur and nitrogen fro

includeremperaie pf fpmstbept 1207 Cite ab@lﬁdléeecaa PIESIG %@omra@ewtd 479 MPa-a
to abo%? Qt@br]\%[ngal £idld Hﬁ? 0? p%c[;@tnlgona zfeHé of"ﬁg da%?tﬁ‘f {) B?ri to about 0.5:1,

nitrogen Ing I'n a Tati
and a f@ﬁewetlgt& hoadykpdcogelpt by uﬁfromfabsnﬁps (ahx) aliomt ROrM a C -
fLactlon and a C + fraction: 3 drawi ng said
ThRBIOCEY PGt 18 30y OB & ?‘FP%TPP%% zléﬂ\é ereig)satd ragle; rado of propylene to

benzeﬁé‘is%&nﬁb&dt@fdz' PR dvduf gqve ol efins and di enes from
said C + fraction to forma resulting C + fraction

16. Thmpaicassngceitasm Pdragrapls0 Syppancof sad efdlnsatandf piopplese to benzene is
b té&? fractionating in a distillation zone the resulting
about@03. £ r action of step (e) to forma C fraction and a C

17.  Thd bRsebdsony reditéll (rOany b 6f BiYaPRpBabd 6CwheRE k418 -cridtalline MCM-22
The hydrocarbon conposition recited in any prece

family, avedgyredph sclapted dram shd ¢ravpdearsistibe o MpPoLLL M@Mr%ﬁ %VICM-49, and
MCMrg:overed froma reformate by a recovery process free
extracting step. 9. A process for producing an

18. Thepdechoeititd heRiragaph PUNHeyciokaidicalaBas fur@®r &anrlses a binder.
ercent based on the wei ght of cunene present in
19 Eh%ﬂ@@@ssaé resdfed impepgrenk g%ﬁ”@%é@@t%ﬁﬁalh%]éﬂ@ﬁe&z fampély material is
]MCN% undergone extraction, is substantially free of C -
ydrocar bons and C7+ aromat i c
20. The process as recited in any one of Paragraphs 9-19, wherein said at least one Cg+ non-

aromatic hydrocarbon is selected from the group consisting of cyclohexane, methylcyclopentane,
2-methylhexane, 3-methylhexane, 2,3-dimethylpentane, 2,4-dimethylpentane,
dimethylcyclopentane, and mixtures thereof.

21. The process recited in any one of Paragraphs 9-20, wherein said purity of said cumene
product is at least 99.90 percent based on the weight of cumene present in the product.

22. The process recited in any one of Paragraphs 9-21, wherein said purity of said cumene
product is at least 99.95 percent based on the weight of cumene present in the product.

23. The process recited in Paragraph 10, wherein said reformate is formed by catalytic
reforming of naphtha.

24. The process recited in Paragraph 10, wherein said reformate is formed by the cracking of
hydrocarbons.

25. The process recited in Paragraph 24, wherein said cracking is accomplished by steam
cracking.

26. The process as recited in any one of Paragraphs 9-25, wherein said at least one Cg+ non-

aromatic hydrocarbon is present in said hydrocarbon composition feed in an amount of from



hydr ocar bons, and contai ns benzene and fromabout 1 to
about 75 percent by weight of at |east one C +
wmorvsaswrnt i ¢ hydrocar bon having a boiling poi PCT/ub1008/650497

100C at a pressure of about 101.3 kPa-a of the boiling

poi nt of benzene, said process conprising: (a)

al kyl ati ng the benzene with propylene in an al kyl ati on

reacti on zone, said reaction gone i s mai ntai ned under

at |east partial liquid phaS% tonditions, with an

aci d-active catal yst conprising at |east one of a '
about didytetakbti Hepovowit 2y Weight! of avdeast prg Candorraposedticthy disaebon having a

.. mol ecul.ar sieve at condi.tjo to in de . .
voitinf B Wil B oo SRS MR b ieli 4 Boog poigpgensenc
27. THOQocads plsessite@ wubhy cdrenbf tRura@hpHsadd, hehdreinz €416 hydrocarbon
in the liquid phase, a nole ratio of propylene to )
comp@tigiesed pontaipe IpHEES s¢legted FraYBa RrQuPEensisting ofipbeftns, dienes, sulfur-

: 75 a [ght.  h a [t fnet
contaflir edrmp s Tnt SR Al g QthbdurdBo YRR Melcbe S at feas o
portiodi tdtllédshgnéd bé sgpdddipatitied aistremoya) fiom hedddeadion composition feed
. cumene product hﬁving a purity of at |least 99.50

pHOf@éPBEﬁEW5%§@g03ﬁ3?he wei ght of cunene present in said
28. ¢ cddb OfUCLcited Om TRE &feoﬁﬁslsaréé?ﬁl%ﬁseg-iﬁ WREGBG AR hydrocarbon

9, erei n sald hydrocarbon conposition feed Is
compgniioatu e dulfstantnably rfedcopfrdise hydfocaibloes pind c€s's aragdticeblydrncarbons and
Par agraph 10, wherein said reformate conprises: (i)
5> hydrocarbons; (ii) benzene; (iii) C7+ aromatic
hydrieaaéRons; and (iv) fromabout 1 to about 75
percent by weight of at |east one C + non-aromatic

Gpdrisearabowt hiovibegt 45 wetdennly peight beiedinnthe oe@ehd tof ghe hydrocarbon
Pr €Sl eosﬁ?if nagf) gtt },]e:!iglo'nge &Fjrahgn-g;orﬁa%% l?y%lrél N pﬁ)alwri]ﬁg gfboiling point
benzend &1d s ai ydrocarbon conpositi‘on feed is
pr epaitigd 10PO @ $piedsui€bOabTat 80 10Y kPeawBY thedhollihg point of benzene;
distillation the C4- hydrocarbons and said C7+
€ briats thamy #ireeeefissHYr:f r om sai d reformate. 12. The
ﬁﬁyqﬁgﬁha§l ?hﬂﬁqﬁﬁg%QDXmPne of Paragraphs 9-1 1,

rther conprising recovering polypropyl benzenes from
the Ipssabac250f wsire pf Olzfind 2nd dibeespr ocess as recited in
Paragraph 12, wherein at | east ortian o

) h
29, AJUBGET & I5RAYrHIOHY RS dreduct Q%F%ﬁ@@ﬂtx ?ﬁ %tlgagg%?-?ﬂa.ercem based

on the]-@]eilgﬂ‘@f RIRGE $PesERGh 1R ploRu@NKingehREro a%cﬁlgé'o%ﬂmﬁit%hﬁﬂ%duced from
wherein the alkylation conditions i'nclude tenperature
a refofmdte,0maidbbydrod2dOC ¢ommbstion hB000! vndergmsuceirafiohy omd process
about 1.479 MPa-a to about 2.859 MPa-a, a nole ratio
compRiiyr opyl ene to benzene of from about 0.01:1 to about
@gSrﬁmvﬁﬁ@ 2 r&faﬁﬂatmh@%n?ﬁ%i:y(i)s PacCRydtetPBdsy (iI9f bduzeme; (iii) C,+
about 0.5 and about 2 hr .
aromatic hydrocarbons; and (iv) from about 1 to about 75 percent by weight based on

comp

the weight of the reformate of at least one Cs+ non-aromatic hydrocarbon having a
boiling point within 10°C at a pressure of about 101.3 kPa-a of the boiling point of
benzene;

(b) removing Cs- hydrocarbons and the Cs+ aromatic hydrocarbons from the reformate by
distillation to from said hydrocarbon composition;

(¢) alkylating the benzene present in the hydrocarbon composition without extraction of
the reformate with propylene under at least partial liquid phase with a catalyst
comprising at least one of a crystalline MCM-22 family material and a zeolite beta

molecular sieve at conditions that a temperature in the range of from about 110°C to



15. The process recited in any one of Paragraphs 9-14,
wherein said nole ratio of propylene to benzene is

wo e@sfielssit 0. 02: 1 to about 0.4:1. 16. The pr oRPEFES2008/050497
recited in Paragraph 15, wherein said nole ratio of
propyl ene to benzene is about 0.03. 17. The process as
recited in any one of Paragraphs 9-16, wherein said
crystalline MCM 22 famly material is selected from
t he group consisting of MCM 27 MCM 36, MCM 49, and
MCM 56. 18. The process as recited in Paragraph 17, '
wherabont SHI°6, & arebyrs suffigranh ér meimtgn theeenaernsi andehe propylene mixture

The .process as reci.ted in Paraqgraph-18 erein said
crysarrnor e 5519 St - rRUEHEPSr Eopiess bR Ry the range of
pr ocless adsut’ @001:@doiaboany.79Neafd a Fasdagemphio@dyl Space velocity in the
wherein said at | east one C + nonaromati c hydrocarbon

i s sangeeldiom abentiOhktogbeup Cansiad i ng of cycl ohexane,

Q’Bé%%t%{} y S@h?ﬁ g,f%%ﬁ?g?dnﬁﬁﬁ%%enn@gﬁ%feﬁhm AQ¥ing a purity of at

di meledyy DR O Iporvent lased oathd waiglit wf esmtiepreaht in2he priddact.
ocess recited in any one of Paragraphs 9-20, wherein
30. ¢y Brogeiregiegin ?ara@r@ﬁr?én ¥hpriLerTpdA qoeéglp_n@ gicgglc temperature
of froREIoRN 20P2S6 dpat 11508C W)@ NurLds t?é&H%B@utHﬁ&ﬁﬁM‘Pfa-'ar{o B8ut 2.859 MPa-

product. 22. The process recited in any one o
a, a niRde agraaphpropylis tavhenrzena of dioch plouit t0yl: bfto showt Ghiemel a feed weight

duct, i. I t 99 95 t, based th I ght
rourt e LR o B RGHLED 23 The pr ogess

31. TBEploBesirécifRanRapdit HParihaein0-aivlcrctf QidBb® rafio of propylene to
formed by catal ytic reformng of naphtha. 24. The

benzepe cfeeys abeuwti0tZlta abopaP 4ol aph 10, wherein said

formate i.s . formed b he crackifng. of hydrocarb .
2. 5 BN B R R B 28 o p N PR LR pfproytenc o
benze@é achbig0.3s acconpl i shed by steam cracking. 26. The

rocess as recited in any one of Pag%‘graphs 9- 25, )
33. peicasssitgcitad ingmytong iy Raragrifdn aPotratheraiy drig caysigine MCM-22
o i | r r L G PR~ i )
it S RS0 oS Tt RO RN SEERR U ool By M, and
MCMef6.at | east one C + non-aromatic hydrocarbon having a

iling point within 100C at. a pressure of t..101.3 o
. i st Pﬁ@graafil 5 i TeB st e %\%p%z&g@é@ material is
MCM@® recited in any one of Paragraphs 9-26, wherein said

hydr ocar bon
35. The process recited in any one of Paragraphs 29-34, wherein said reformate is formed by

catalytic reforming of naphtha.

36. The process recited in any one of Paragraphs 29-34, wherein said reformate is formed by
the cracking of hydrocarbons.

37. The process recited in Paragraph 36, wherein said cracking is accomplished by steam
cracking.

38. The process recited in any one of Paragraphs 29-37, wherein said purity of said cumene
product is at least 99.90 percent based on the weight of cumene present in the product.

39. The process as recited any one of Paragraphs 29-38, wherein said hydrocarbon composition
feed contains impurities selected from the group consisting of olefins, dienes, sulfur-containing
compounds, nitrogen-containing compounds, and mixtures thercof and at least a portion of at
least one of said impurities are removed from the hydrocarbon composition feed prior to contact

with said catalyst.



conposition feed contains inpurities selected fromthe
group consisting of olefins, dienes, sulfurcontaining
W@ Upausss, nitrogen-contai ni ng conpounds, andPEi/K$200€650497

thereof and at |east a portion of at |east one of said
impurities are renoved fromthe hydrocarbon
conposition feed prior to contact with said catal yst.
28. The process as recited |g any one of Paragraphs
9-27, wherein said hydrocarb - conposition is
substantlally free of C - hydrocarbons and C +

40.  Fhopaedess hydmt@ér@oﬂ@a&mh C&anvhes@s the¢ i By disarbeneconipasition that is

hou ut 75 ercent

subsigM BREHE 5 AR £R5FECHORbH Bul!BraRinsgf SomBlses

@ane KenzerRon- aromati ¢ hydrocarbon having a boiling

80|nt within 100C at a pressure_of about 101 .
P tiempbpyt hep ﬁhﬂuﬁﬂ 5 prrasehbeeight baseyl qnetle W%lﬁ 0@ The hydrocarbon

u se 0
R e e S
pr oceslsinflOPC pr @ﬁltﬂ:SSumtgoﬁftboﬁtl nENe kPa-adbi dic Hodignwigt of benzene;
8Urlt ﬁf at Ieast ﬁh 50 percent based on the wei ght

) detehan pP@BBIR! stHUEhe product using a hydr ocar bon
GOmPes hiP WBpRAGHGL{hom refor mate, said

dr ocar bon nposi tion has not undergone extraction,

6ai demtbme%ﬂ)%mmn o§plefins ¢z dipnasvi ding a r ef or mat e

a1 TRE bR Rt ehw i oEEPBERERT 200 MsiT ST S ofe Cot non-
aromdti} RRBarbon REIrERAE i Yaieiyaficaltdt ednPosikibs & dhhn @mount of from

the reformate of at | east one C + non-aromatic
about H;Odp abantbdhpérasit iy wcibli ofi aideqobpmt Caii no-arondoic hdragarbon having a
.. pressur.e. o ut 1 f N {
boﬂm% é)nlznz nWét;%lI]( L(} %?ag 6es%ure ef agﬁutg r()g g akrﬁéoanogqiéen I?Hg 8&}1&_0%6&%6.
[0090@r OITEd bllbwdfgw;amlpmmitfm deh&lnrdi‘xfl‘tﬁfdifﬁérﬁs Bthe present disclosure but is
distillation to from said hydrocarbon conposition; (c)
not intpnfgd W@rlierrgnstieedises i bhecsiicEize af the spirih andga@pe eeresdn
conposition w thout extraction of the reformate with
propyl ene under at |east partial liquid phase with a
Ezﬂm@&iglyst conprising at |east one of a crystalline

[0091 MCh &2 whantdriicdrRbe il a BPgodarBE®lcbinBodiBé feed comprised of 66 weight

percent benzene and 34 percent by weight of 2-methyl-hexane. Propylene was present in the

hydrocarbon composition feed in amounts such that the propylene to benzene mole ratio of the
feed ranged from 0.20 to 1.0. The test was conducted by passing the feed over a MCM-22
catalyst at a temperature of 130°C and at a pressure sufficient to maintain the benzene in the
liquid phase. FIG. 5 plots propylene oligomer impurities and shows significantly lower

propylene oligomer impurities in the practice of the present disclosure.

Example 2

[0092] Tests were carried out with a hydrocarbon composition feed that comprised 66 weight
percent benzene and 34 percent by weight of 2-methyl-hexane. Propylene was present in the
feed in varied amounts, i.¢., the propylene to benzene mole ratio was 1.0; 0.5; and 0.25. The test
was conducted by passing the feed over a MCM-22 catalyst at a temperature of 130°C and at a
pressure sufficient to maintain the benzene in the liquid phase. Results of the tests are shown in

FIG. 6 through FIG. 8. FIG. 6, which plots the degree of 2-methylhexane isomerization to 3-



nol ecul ar sieve at conditions that a tenperature in
the range of from about 1100C toabout 1700C, a
w@e@ssusss suf ficient to maintain the benzene aPdI/Ukm®08/050497

propyl ene mxture in at |east partial |iquid phase, a

nole ratio of propylene to benzene in the range of

fromabout 0.001:1 to about 0.75:1, and a feed wei ght

hourly space velocity in the_range of from about 0.1

to about 10 hr 1; and (d) dT%§TIIing t he product of

step (CL to produce an cunene product having a purity
methydliexgne, |shewss thepragicp ef erressasdisclosure rrsulfeinghinimdl isomerization of 2-

e RBRE P SEL FLE £S5t ) B RACH TR She iy

at vatiog bsiRet @Retiat uhewoTthitr o abeuit d203fopdbabentd formation was not
. 1500C, a pressure of fromabout 1.479 MPa-a to about
signifpagibochgngad by spasceclostty o F4- %,r‘@wh Plds cyneneselasEVvigy versus benzene
: t : . 4, 0.9; e ' .

convel G SRR Jig phRBP R D phcskyy AP AyboRGUIPLERb pigh bonzane
convelsion &ld higheupeacesstivieci ted i n any one of Paragraphs

29- 30, wherein said nole ratio of propylene to benzene

is fromabout 0.2:1 to about 0.4:1. 32. The process

recited in any one of Paragraphs 29-31, wherein said

nol e ratio of propylene to benzene is about 0.3. 33.

The process as recited in any one of Paragraphs 29-32,

wherein said crystalline MCM 22 famly material is

selected fromthe group consisting of MCM 22, MM 36,

MCM 49, and MCM 56. 34. The process as recited in

Par agraph 33, wherein said crystalline MCM 22 fam |y

material is MCM 22. 35. The process recited in any one

of Paragraphs 29-34, wherein said reformate is forned

by catal ytic reform ng of naphtha. 36. The process

recited in any one of Paragraphs 29-34, wherein said

reformate is fornmed by the cracking of hydrocarbons.

37. The process recited in Paragraph 36, wherein said

cracking is acconplished by steam cracking. 38. The

process recited in any one of Paragraphs 29-37,

wherein said purity of said cunene product is at |east

99. 90 percent based on the weight of cunene present in

the product. 39. The process as recited any one of

Par agr aphs 29-38, wherein said hydrocarbon conposition



feed contains inpurities selected fromthe group
consi sting of olefins, dienes, sulfur-containing
W@ Upausss, nitrogen-contai ni ng conpounds, andPEi/K$200€650497

thereof and at |east a portion of at |east one of said

impurities are renoved fromthe hydrocarbon

conposition feed prior to contact with said

catal yst. 40. The process as éecited i n Paragraph 39,

wherei n the hydrocarbon conp Srtion that is

substantially free O C - hydrocarbons and C + aromatic
CLAIMY ocar bons and conprises: (i) benzene; (ii) from

ahout 1 to about 75 percent i ght. bas on_the

L o8 Ot Sof SHhanel bR it A e CRE & ubiBupgus ana crv
Caronii@id-hat@¥aiboss, Ryid myaaickdon Rampogdtien &sthprighgg: poi nt
within 100C at a pressure of about 101 .3 kPa-a of the
bé@lin@ﬂﬁﬁpﬁt of benzene; (iii) less than 5 wppm of

sulfur e (1 l.ess, t 1 ' X v
t zlgn 2?8%{ %Blrlﬁ zf too:ag |tn2@§5r?cﬁ&t&t (raBr?{as. Q? b%ﬁg épnr %%éegiéght of the
as rechyédcarbomnympaositicof, oPart lagyt @apb €2 DodAroniar leidiocarbon having a
said at ] east. one C + nonaronmatic hydrocarhon is - :
pres enboilRESai VLY b@gr%amr%%hﬁsﬁ abous ] Of égﬁai-arpfathe boiling point of
amount pef;chg.om about 10 to about 50 percent by weight
of at least one C + non-aromati c hydrocarbon having a
biii) i ndespdiantS wprithiohsWlBOC at a pressure of about 101.3
kPa-a of the boilin oi nt of, benzene. [0090] The
fSWPomﬁﬁgh@Q&dﬁmgnP?Pﬁ%@?&@@é certain embodi ments of
t® Pr&seMandise6 WQpHI & dWfinsiapd ARinet Nt ended to be
construed as to be restrictive of the spirit and scope
thereof. Exanple 1 [0091] Tests were carried out with

2. aTlﬁg clilr ?IC %Erlr%glq 0881"88 ﬁl%[i I1ré:)cri]tefd %? %nc%%rehf%% dclagf , gv%e}l\é%ll gami at least one
perceﬁ gnzens and percent b Wer ght or
2 Orethbylardigating drédacioyl ie pecsemSin pariS8i-odafbonh®mposition in an amount
hydr ocar bon conposition feed in anounts such _that the
priopYy RRATE X 19 #ows SRen gk by ar¢ightopasedenftbe gvaigi gdpaid hydrocarbon
f rom, Qi to 1.0. The test was conducted by passing
the Teed over a MCM 22 catal yst at a tenperature of
1300C and at a pressure sufficient to maintain the

benzene in_the |liqui.d phase. FIG 5 plots. propyl.ene. . :
3 oﬁgﬁg‘bf&“%‘?ﬁﬁ FPmpegtioh Cgﬁfﬂﬂsmgﬁ @ﬁ??‘i?%gaﬁlﬂ“fg YAl Said boiling point
PLPRYY %ﬂf%a&'dl699f’(§ﬁfarérﬁmtf ﬁ;tdr@%rwolggg@itgfna@b £9 REsshiRef about 101.3

present disclosure. Exanple [ ] Tests were

c &Pa-aed theutoilwig poist dfypdnomar bon conposition feed that
conprised 66 wei ght

4. The hydrocarbon composition recited in any preceding claim, wherein said at least one
Cet non-aromatic hydrocarbon is selected from the group consisting of cyclohexane,
methylcyclopentane, 2-methylhexane, 3-methylhexane, 2,3-dimethylpentane, 2,4-

dimethylpentane, dimethylcyclopentane, and mixtures thereof.

5. The hydrocarbon composition recited in any preceding claim, wherein said hydrocarbon

composition is produced from a product formed by steam cracking of naphtha.

6. The hydrocarbon composition recited in claim 5, wherein said product formed by steam
cracking of naphtha comprises:

(1) Cs- hydrocarbons;



percent benzene and 34 percent by weight of

2- et hyl - hexane. Propyl ene was present in the feed in
wa@ 2008gah68hounts, i.e., the propyl ene to benzeneCTHOE®08/050497

ratio was 1.0; 0.5; and 0.25. The test was conducted

by passing the feed over a MCM 22 catal yst at a

tenperature of 1300C and at a pressure sufficient to

mai ntai n the benzene in the iquid phase. Results of

the tests are shown in FIG 6 through FIG 8. FIG 6,

whi ch plots the degree of 2-nethyl hexane isonerization

t 611)3- mh@hhexane shows the practice of the present

m ni mal isonerization of 2-

discl
o PR e R e SR B T ot s

t (i) anpeit aBdut N By ekl bﬁnﬁﬁﬁﬁltlb’yp%ighy ofifat VEUKi OMS Cs+ non-aromatic
space vel ocities, shows that the anmount of

n- pr op PV eREAR e EREAOPHIAL RAE Hothins | Q& dtiadessiip of about 101.3 kPa-a
changedr Y. 15 RAS %gbﬂﬁ%?%&k%n FIG 8, which plots cunene

sel ectivity versus benzene ‘conversion, shows that the

p(act i geeaadk tlidnes wp@aefitulflirscl osure r esults in both

hi gh benzene conver5|?n.and hi gh cunene

séW»cthWF§1@EAPM€”nP NATORCRHrA€ar bon conposition t hat

' %wﬁa %Fe%{bfr't@'n'%o“v&olﬁﬁn 6f olEtins A QRAr bons and C +

arormati'c hydrocarb , said hydrocarbon conposition
conprising: (i) benzene; (||) fromabout 1 to about 75

percent by. weig gh t
h%? glé(érrot%rhm& 8%5189,%1&?% F]ecngq H}J\&a}% g Yv‘ilgrﬁgl @1& hydrocarbon composition
n Q@néﬁﬁm I(G RYRH6QERID ARG irdt@vered Ofrdrh NGhid %'rcFHchféﬂﬂieﬁ by steam
100C at a pressure of about 101.3 kPa-a of %

pefagkingmaptha,spid; Cohiyidrgcarbes dracteam b@nw@tﬁd bM ﬁhq&teps

) | t.ha r and (v) less than

2@(/30 vvgprﬁvé?g of %}y:ggogcalén Pélnes. pff.duc?‘he hydr ocar bon
COBPOS irdm@®fing eglfireadiditrégn Péracke bft@lu@ﬂ &l srep Whes erdtluce a resulting
said at | east one C + non-aromatic hydrocarbon is
pr es enPrqdyCiseOnER e fase ﬁweéﬁfvméwlfur dRd fass than driprpae of nitrogen;

0", 2R e, R LN PRLEp®) o fom o
hydrocﬁmhmnlanp©5HﬁwmmnreC|ted in any preceding

claim reln sai |ng oint of said at |east C +
@ ar 8 Wlﬂwﬁ%gaf aﬁ%oq% %Sf”ﬁu‘ﬁ ]sétl%z%flepressure

ofe)aboutkaifilsadt £PRRACERIN emBOE bichds Qﬁ’d Blen& FOENARNE+ fraction to
4. "The hydrocarbon conposition recited in any

pr ecediforg etcailtmg Whae firchorseaintiving llesa gtandtd@ wppm of olefins and dienes;

() fractionating in a distillation zone the resulting Cs+ fraction of step (¢) to form a
Cs fraction and a C,+ fraction; and

(2) withdrawing said Cs fraction.

The hydrocarbon composition recited in any preceding claim, wherein said hydrocarbon

composition is recovered from a reformate by a recovery process free of extracting step.

A process for producing an cumene product having a purity of at least 99.50 percent
based on the weight of cumene present in the product using a hydrocarbon composition
feed that has not undergone extraction, is substantially free of C,- hydrocarbons and C,+
aromatic hydrocarbons, and contains benzene and from about 1 to about 75 percent by

weight of at least one Cgt+ non-aromatic hydrocarbon having a boiling point within 10°C



10.

11.

12.

13.

C + non-aromati c hydrocarbon is selected fromthe
group consi sting of cycl ohexane, nethyl cycl opent ane,

wQ2emstbnsbhexane, 3- et hyl hexane, 2, 3-di net hyl pRCt/a8m®)8/050497

2, 4- di nmet hyl pent ane, di et hyl cycl opent ane, and
m xtures thereof. 5. The hydrocarbon conposition
recited in any preceding claim wherein said
hydr ocar bon conposition is pggduced froma product
formed by steam cracki ng of phtha. 6. The
hydr ocar bon conposition recited in claimb5, wherein
sat @ presuetoff shaved My dPeanvtrtbe lotlipgopoinasiit benzene, said process
qgrlses (i) C5- hydrocarbons; (ii) benzene; (iii) C
Bit¥c hydr ocarbons; (iv) fromabout 1 to about 75
ped)C entalklmath it Ben@éncabith pRpY1caBen &n dikpRtoRFQABEGH Lone, said reaction
hydr ocarbon having a boiling point wthin 100C at a
pr essufeofs Haptainedoyndsr @Péeaé partigh Bqwdinhiasgy C?}tﬁltﬁﬂnsoiwlth an acid-
benzen v
gr eat ega%‘(ﬁaénat%;vp Sci%ﬁ{g{ ltsggtrh rt gega\egﬁ Bﬁ%a% a%\% Slcté§iflgr ea 1Qélrzzt Eaglr% ly material
250 wppmd afzeolitefctismaleduldt @oesat conditioas had imd@dchotemperature in the

conmposition recited i 6, wherein said

hydr oc 5186191 dEw 487 139% 6%319%&505‘5@ RiFatUe avfbigient to maintain the

fracti gu,ALRe @ﬂ’ﬁfeq{hs séad Fholr QEH G ph&¥: ;}'I'@l@ tQ%eﬁEe‘ﬁ@% the range of

cracki ng napht ha C hydr ocar bon fr ct bei ng

r ecovefm®ch ihout RO 1slt @mboof 0.784) amiemﬁwdn/gelght-hourly space velocity in the

hydr ocar bons .fro rod (. removi ng sul fur

and nlfyﬁﬁéﬁ ﬂ*?ﬁgqﬁgnﬁﬂgﬁbg¥ §%gp (a) to produce a

r @'@L” t RE1RRaHY 9¥od‘ﬁ@tn(§f3dtéﬁ (fag td ﬁﬁ)ﬁuéé“@({]céné’iﬁﬁi}b&ﬁct having a purity of

sul'fur and I'ess than lwppm nitro

fracti eh&asingd.po parC@ntsbaseriam the \z@l@gt pﬁe‘ume@m presery in said cumene

produc step (b) to forma C5- fraction and a C +

fracti d) withdrawing said C + fraction from said

distillation zone; (e) treating said C + fraction to

renove ol efins and dienes fromsaid C + fraction tq

fd hﬁwpaoqeé%mct%gi daim Py wheticghsaid Ay diopithen cemgotitigi feedgs produced
?{ @5%( Ins and dienes; (f) fractionating in a

dlstl [

on ‘zone the resultlng C + fraction of step
(e) to forma Cfraction and a C + fraction; and

The process recited in claim 10, wherein said reformate comprises: (i) Cs- hydrocarbons;
(i1) benzene; (iii) C;+ aromatic hydrocarbons; and (iv) from about 1 to about 75 percent
by weight of at least one Cet non-aromatic hydrocarbon having a boiling point within
10°C at a pressure of about 101.3 kPa-a of the boiling point of benzene and said
hydrocarbon composition feed is prepared from said reformate by removing by
distillation the Ci4- hydrocarbons and said C;+ aromatic hydrocarbons from said

reformate.

The process as recited in any one of claims 9-11, further comprising recovering

polypropylbenzenes from the product of step (a).

The process as recited in claim 12, wherein at least a portion of the recovered

polypropylbenzenes is blended into gasoline.



14.

15.

16.

17.

18.

19.

20.

21.

22.

(g) withdrawing said C fraction. 8. The hydrocarbon
conposition recited in any preceding claim wherein

W@ 200d/16066F ocar bon conposition is recovered fr oPCHUS2008/050497

reformate by a recovery process free of extracting

step. 9. A process for producing an cunene product

having a purity of at |east 99.50 percent based on the

wei ght of cunene present in g?e product using a

hydrocarbon conposition feetd’that has not undergone
extraction, is substantially free of C - hydrocarbons

aftic Oroccss waied i wormcoacrdémms 9-Bhavhsonn éhm@lkﬂehmmndltlons include

éeénpaere?[ %qlﬁotr% 3‘30%1 rlgﬁ’a(? Zﬁg}gﬁgg‘%?ta brg%sg ??fh ftr% about 1.479 MPa-a

bcu 4B0ug 2 36 MP skt hinBle 16 aE prdp Ple s lbcpzfe cﬁﬂfﬁtﬁﬁ aB&t 0 1:1 to about
kPa-a of the b0|I|ng p0|nt of benzene, said process

c Oriph-iasfl adecd vugighi hoprspang velnsity o Sereabput &5 3pd phous Rer

in an al kyl ation reaction zone, said reaction zone is

mai nt ai ned under at |east partial l|iquid phase

c@hdiptoc@msrecited ali’y and dfclhine9-dd] ahyein eadpidls ra® @it propylene to
| east one, of cr Illne 22 famly material and

a Disns 1B e BotgY B exabosy &5&4 at conditions that

include a tenperature in the range of from about 1100C
to about 1700C, a pressure sufficient to naintain the

bdhz erecssretite injcdpnindl phdsein saidrolode ragiviod pofpypmepy berrene is about
tB}genzene in the range of fromabout 0.01:1 to about

and a feed wei ght hourly space velocity in the

range of from about 0.1 to about 10 hr 1; and (b)

distilling the product of step (a) to produce an

c Uhe rieogssp @s gecifsdvinngnyaop of lﬁfﬂlmﬁ %6, whgringgudgrystalline MCM-22
p%{rﬁ‘?”&aP 56 on yaeff%‘“r’%' #0% Gondistive BF R RRENL?, 'M@’%%, MCM-49,
cumne duct >0 pr ocess r ecl % clarm
mhﬁdsﬂnwsﬂjd hydrocarbon conposition feed is produced
froma reformate. 11. The process recited in claim 10,
wherein said reformate conprises: (i) Cb5-

hing gc fes %o nzem{eh éﬁ f ﬁ‘gﬁ?:\gkrlre]ré osh%d c%tefl'ys"fl rﬁgﬂ%} E(%gprlses a binder.

percent by weight of at |east one C + non-aromatic

h rocar bon hayi boi in poi nt mnth
HBE Fireop Hotil M ains ! kpafertBr i Evialne ﬁ@g%?%tfaraﬂy material is

bep@eine and sai d hydrocarbon conposition feed is

prepared fromsaid reformate by renovi ng by

distillation the C - hydrocarbons and said Cr+

a&%gaptréccessh ¥1§j eerRd 91(1) rgl%yforn% o cqalligns 9-19, wherein said at least one Cg+ non-
aromatic hydrocarbon is selected from the group consisting of cyclohexane,
methylcyclopentane, 2-methylhexane, 3-methylhexane, 2,3-dimethylpentane, 2,4-

dimethylpentane, dimethylcyclopentane, and mixtures thereof.

The process recited in any one of claims 9-20, wherein said purity of said cumene product

is at least 99.90 percent based on the weight of cumene present in the product.

The process recited in any one of claims 9-21, wherein said purity of said cumene product

is at least 99.95 percent based on the weight of cumene present in the product.



23.

24.

25.

26.

27.

28.

reformate. 12. The process as recited in any one of
clainms 9-1 1, further conprising recovering

w@iogpowpy| benzenes from the product of step (BYT/USBNS/050497

The process as recited in claim12, wherein at |least a
portion of the recovered pol ypropyl benzenes is bl ended
into gasoline.14. The process recited in any one of
clainms 9-13, wherein the al kyl ation conditions include
tenperature of from about 1200C to about 1500C, a
pressure of from about 1.479 MPa-a to about 2.859
Mﬂae @rocasmpléedr iatdlamot0, pyhspsin exid reforeatae frsmstl byragtalytic reforming
g 19 01:1 to about 0.5:1, and a feed weight hourly
s Y aIomty of fromabout 0.5 and about 2 hr 1 .
15. The process recited in any one of clains 9-14,
wherein said nole ratio of propylene to benzene is
f ABmPapRSSt r@ited in clagmalb uvhanein: spid neformpg ispfasped dy the cracking of
g&5ﬁg bbfk ¢l aim 15, wherein said nole ratio of
ene to benzene is about 0.03. 17. The process as
recited in any one of clains 9-16, wherein said
stalline MCM 22 fam | terial. is selected fro
© BERYS RIS T eIt 2 24ichgiEIn Keith SECKINENS 4t comRlhed by steam
N@k%Q@V 18. The process as recited in claim17,
mherelﬁ said catal yst further conprises a binder. 19.
The process as recited in claim 18, mherein said

tall
oE aBacesy S Sbdan 1Ay oy Bdbh e s B gid Ghlsad fne Cot non-
Satdhalc HydasdhrfdRss %&e@ﬂ%ﬁ%d@cdﬂy&f ?&Q[bn' feed in an amount of
sel ected fromthe group consisting cycl ohexane,

hylabywl é@e‘m abaut 30 rr@m@pt Poezx a»ﬁ:eght 30fnﬁ‘t heeshexan@q+ non-aromatic
roF]ar{rB&I{] X?\p g%ég%gﬁl’ng pfoll]n wﬂ ur ethte ahn;ér 3 61?6 ogﬁboutnl]OI 3 kPa-a of the

cycC ane

pb@ﬂ@g@oﬁﬁefb@d@mm any one of clainms 9-20, wherein
said purity of said cunmene product is at |east 99.90
percent based on the weight of cunene present in the

pﬁgg %%ce reditRl R C?(ﬁgeo%é o?%f“a hee.7 gn whEseir? Qﬁd ﬂgd@%ﬁ?ﬁ)gﬁ composition

ereln sal urit sal cunene
afeddeasitai®O irBpurjes cselebtekia&ﬁd tha grdn@ mmsgdmhg off dufimen)ealienes, sulfur-

present in the product.23. The process recited in
c Fant AYANE CORMoMads, néh‘:ﬂgan fcg?t@]rnﬁlﬁ mpoungds, A8 nbli;tures thereof and at least

cq f?%l'tYotn' dF af RhQTJRERE A ipRitidare r')ef]novgﬁ‘ frol i€ ‘F@érocarboré composition

recited in claim 10, wherein said reformate i5 forne
byeedtpeioc tagdaitavty wath said catalyst.

The process as recited in any one of claims 9-27, wherein said hydrocarbon composition
is substantially free of Cs- hydrocarbons and C;+ aromatic hydrocarbons and comprises:
(1) benzene;

(ii))  from about 1 to about 75 percent by weight based on the weight of the
hydrocarbon composition, of at least one Ce+ non-aromatic hydrocarbon having a
boiling point within 10°C at a pressure of about 101.3 kPa-a of the boiling point of
benzene;

(iii))  less than 5 wppm of sulfur;

(iv)  less than 1 wppm of nitrogen; and

(v) less than 2500 wppm of olefins and dienes.



29.

30.

31.

32.

hydr ocarbons. 25. The process recited in claim 24,
wherein said cracking is acconplished by steam

wee@skowss 26. The process as recited in any oOPET/U82008/050497

clainms 9-25, wherein said at | east one C + nonaromatic
hydrocarbon is present in said hydrocarbon conposition

feed in an anount of from about 10 to about 50 percent

by wei ght of at |east one C +_ non-aronatic hydrocarbon

havi ng a boiling point Wi t hi #° 100C at a pressure of

about 101.3 kPa-a of the boiling Eo[nt of benzene. 27.
Thepmcese®s raeduce e duinpna nipdosfehaying b giumsy 9f 26 least 99.50 percent
\I\/ﬁ‘gr :ai I £ aiv&ge' I'Mdrf%car bon &9 18§%t | roog fteesgj Cgﬂt%i 04tbon composition
i mputi i 8s YSEECT ed FPOM TRE 'Grdupcohst>stE hg' of P
obgfdubsd fréineneSornsid, fshidagidtctariod T osPIPIGUAUEs not undergone extraction,
ni trogen-contai ni ng conpounds, and m xtures thereof
aﬁ@d@ﬂxﬁﬁﬁ§mﬂﬁwﬁﬁﬁtion of at |east one of said

i ppuri - r he. (i (i

o o5 IR & cEBRRE e BFERE, [ €5 PRRERRBbons; (p bepeones i) Co+
28. Thergaoeésdrozsrboagianédivi froanyboane tofbout @b percOntdy, weight based

wherei n sai d hydrocarbop conpositjon is substantially
free OPE t_ﬁe RS celr 6 rf§fn°élﬁlate(? _ ala 5Bt C iy AP BRERTBIFS hydrocarbon
and co ARVihg eShoilih H}Bﬁﬂ zgen 10°0) atf z\{/\gf@s Quir é‘ooep 18P8UtPa-a of the

75 percent by wel ght based on the I ght of th

hydr ocaothog poorpbbéntzeon, of at | east one C +

non- aromati.c hydrpcar bopn having,a pojlin oi,nt. W thin

180" a P i i BV CRBty 1638 RPa- 4o8rOT B UG fom the
poi nt - adfoRedig BPGistillatidn tol fRHE sdif @PdrecHBOMLthpssitdnyr ;

(iv) less than 1 wppm of nitrogen; and (v) ?ess t han '
2600 wplkorlaving dhebdnasncaprgsai énds hydrocarbpn sempesifior without extraction
produci an ne. product hayin ri.Ly:of
Ceast b EIENFiELRIY e i P biliaVidhig
pr esentomprifing apleed 06¢ ofiS tiygtaBindNICHE 22 Ronilycmaresi dndazeolite beta
produced froma reformate, said hydrocarbon .
conposialesilas sieva et canditiong S adsnpeair o, the sange of doasgbout 110°C
conpri gi i+ (@3hoPr.oXl i r : ' :

(1 s Pl g3 PO A ROl the GORERE SRFfho propylene
hydr ocariktaresin aahehst parialfliqaid giaeeita rholeaatddofliprofdene to benzene in the

ercent b L gh
P rang%l oV}le %r mt ab%%fc’ %%01:1 to about 0.75:1, and a feed weight hourly space

ﬁ}elase with a catalyst

velocity in the range of from about 0.1 to about 10 hr''; and
(d) distilling the product of step (¢) to produce an cumene product having a purity of

at least 99.50 percent based on the weight of cumene present in the product.

The process recited in claim 29, wherein the alkylation conditions include temperature of
from about 120°C to about 150°C, a pressure of from about 1.479 MPa-a to about 2.859
MPa-a, a mole ratio of propylene to benzene of from about 0.1:1 to about 0.5:1, and a

feed weight hourly space velocity of from about 0.5 and about 2 hr™.

The process recited in any one of claims 29-30, wherein said mole ratio of propylene to

benzene is from about 0.2:1 to about 0.4:1.

The process recited in any one of claims 29-31, wherein said mole ratio of propylene to

benzene is about 0.3.



33.

34.

35.

36.

37.

38.

39.

40.

on the weight of the reformate of at |east one C +
non-aromati ¢ hydrocarbon having a boiling point within

waoeenesa pressure of about 101.3 kPa-a of theChUB10081¢50497

poi nt of benzene; (b) removing C - hydrocarbons and
the C7+ aromatic hydrocarbons fromthe reformate by
distillation to fromsaid hydrocarbon conposition; (c)
al kyl ati ng the benzene presegé in the hydrocarbon
conmposition without extractioh of the reformate with
propyl ene under at least partial liquid phase with a
catal yst conprising at |east one of a crystalline

22 fam |y material and zeol i bet a _nol ecul ar_ ..
aitbl oS Cindr b L P Co Rl 4t S hielay dpfleiipe Mov-22
f ramiypbawrial 1000t fbauhe g?&%caon@isﬁﬁ s M@VIS2, MCMVeBS, MCM-49,
to maintain the benzene and the propyl ene m xture in

atnd MM-Yartial 1iquid phase, a nole ratio of

propyl ene to benzene in the range of from about

0.001:1 to about 0.75:1, and a feed weight hourly

sfae @roceboad teyitédin dleint ahgehatinf saahvgbaliine MCM-02 daily material is
10 gr éﬁ and (d) distilling the product of step (c) to

p ‘an cunene product having a purity of at |east

99.50 percent based on the weight of cunene present in

the product. 30. The process recited in claim29,

whbe girocesh eccatbd yih any ame odndaitiso?fs 34, nehadia saadpdoanate és formed by
0f<JEQn1 out 1200 ﬁo about 1500C, a pressure of from

abbiY " F299M P! 82 about 2. 859 MPa-a, a nole ratio

of propylene to benzene of fromabout 0.1:1 to about

0.5:1, and a feed weight hourly space velocity of from
aBbapr@es madedibouy ancaf claims 39-34Thecrsinsiad scfparite édformed by the
in_.apy o f claims 29-30, wherein said nole ratio of
pF%%y%%ﬁEEY%”B%%§%he is fromabout 0.2:1 to about

0.4:1. 32. The process recited in any one of clains

29-31, wherein said nole ratio of propylene to benzene

i Thapyaeesy. rgeigzl immiekainmy deeydcipin saidi eiagking igniccemeligied by stcam
CLal.i®o29-32, wherein said crystalline MCM 22 fam |y

materi & is selected fromthe group consi sting of

MCM 22, MCM 36, MCME49, and MCM 56. 34. The process as

recited in claim 33, whergin. sai rystal.line MCM 2 .
£ B IRfosta &gt in Giyeaesol C@B@é %ﬁé%p b SPECP ey paid cumene
? )(oridggﬁ*s) ;ﬁ/{ 164t B01TB RRcRfoasER Blelva Bkt IR dBe8enk $ the product.

The process as recited any one of claims 29-38, wherein said hydrocarbon composition
feed contains impurities selected from the group consisting of olefins, dienes, sulfur-
containing compounds, nitrogen-containing compounds, and mixtures thereof and at least
a portion of at least one of said impurities are removed from the hydrocarbon composition

feed prior to contact with said catalyst.

The process as recited in claim 39, wherein the hydrocarbon composition that is
substantially free of Cs- hydrocarbons and C;+ aromatic hydrocarbons and comprises:

(1) benzene;

(ii))  from about 1 to about 75 percent by weight based on the weight of the

hydrocarbon composition, of at least one Ce+ non-aromatic hydrocarbon having a



catalytic reform ng of naphtha. 36. The process
recited in any one of clains 29-34, wherein said
wo edosnems® i s formed by the cracking of hydr oce€US=N8/050497
37. The process recited in claim36, wherein said
cracking is acconplished by steam cracking. 38. The
process recited in any one of clains 29-37, wherein
said purity of said cunmene product is at |east 99.90
percent based on the weight~ f - cunene present in the
product. 39. The process as recited any one of clains '
29- 38, bothiag@omt saihen HYEra eartroweedrpadilOil drkMaeseef the boiling point of
cont ai ns ingurities selected fromthe group consisting
of ol e H§™di enes, sul fur cont ai ni ng conpounds,
niitih 0g&Rs eRAtsal PR gf safpounds, and m xtures ther eof
and at | east a portion of at |east one of said
i fiyr i 9sethagrlevprepefagopesmthe hydr ocar bon
c oS & | f |.Ole - ith said catal yst.
4g5pThg%%?%ggégg§§5?3%3¥§Hﬁ?%hc %F%:SQ, wherein the
hydr ocar bon conposition that is substantially free OC
- _hydrocarbons _and C + aronmmtfi.c dr ocar bons .and
CORPITRESS ay FoLitpd iy &g ong PF)%I%% Aot suidrolsastgne Cor non-
Pefsneiic Mrovaiudtis PAsest ANald Ry HESBdn Q(tm%(tbﬁion feed in an amount of
hydr ocar bon conposition, of at”|east one +
néomarbdoet 1€ toy dvatadbqrrdeat ibyg wahghit | ofhgt paisntonai €hi mon-aromatic

100C at.a pressure.of about. .10 kPa-a of t boi

o7 ToCtsp o BRI B boy e Sp auiy et & Gaen OCthofyo! S ¥pa-a of he
( b¥dink oMt bhB&hzdndwPpm of nitrogen; and (v) less than
2500 wppm of ol efins and di enes. 41. The process as
recited in any one of clains 29-40, wherein said at

| east one C + nonaromati c hydrocarbon is present in
sai d hydrocarbon conposition feed in an anobunt of from
about 10 to about 50 percent by weight of at |east one
C + non-aromati c hydrocarbon having a boiling point

wi thin 100C at a pressure of about 101.3 kPa-a of the
boi I i ng point of benzene.



