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HYDROCRACKI NG OF DI PI | ENYLALKANES Field O The

I nvention 5 The present invention relates to catalytic
hydr ocracki ng of a di phenyl al kane to produce

al kyl benzene. The present invention further relates to
a process for catalytic hydrocracki ng of

2- et hyl - W ‘?ﬁﬁp‘? KOORAY !
benzene ( curren |; ac groung I nvention 10

Substantial quantities of diphenylal kanes are produced
.as a byproduct in various chem cal processes X
Figl Y@ eacti on or the production of

(su H%lter pr@teéxtj)mwn@é rrelates d-ﬁt %‘fﬂ)’% hydroprgkas e Hliphenylalkane to

pr%cié ﬁ']lgylb@r%%ﬁg t’ﬁh 'p% §1¥( 4o eny g.gﬁft%g rt}:gl‘dfgg :}8 a Ebcess for catalytic

hydto%ﬁchiﬂg 208- Ql-mlathpw JAutiplivaylpestane odoc egtoduce  isopropyl  benzene
byproducts in many processes which use cumene, such as
( “rmetﬂﬁe) cunmene- phenol 15 peroxidation process, and in
B eR : recovery of cumene from cunyl
4, assigned to Sum tono, describes
a prSmbetantutIeclmhﬁtn@ drfodtpheny[ldkarlgs ars produpsd aeAtopeoduct in various

al so, known as, "cupen t 0. obtai,n i sopro
ek et 6 B0 o AFT P benzene-
co it %@&ﬁ%&&d% %t RERD) h Aicebehtéhe and cumene For example,

enzene "a hoI aIcohoI)

2-msﬁ!gﬂ—@rdycﬂ1phgdylmlntfmhol anids gmn ;%3-dnxbdnﬂb@tﬂ-@@erﬁﬁ‘t e@roduced as

b a,_hydr eno ssst |59 p enzepe .
byPhEOL e BESRsesaRah 1Sk, HBRREE Sl 8L ghg ygumenc-phenol

pefsGd ABANRGSS, and it he pPotRsd ﬂﬂtﬁe&bc demm(ﬁonﬁ:dmmm@.lcohol. _
di mer are produced as undeS|rabIe by- products,, becay

cuneNew éwét,aa,smgnedt thunn{panc gesrabronpIsessapRERE fa ndizing

Qe b Dl St e, XL 0N of MLl nLEn LHEHREE as
oxVEEPETi6s P thelbdxidaten fyaop *l@neabqirbducﬁw@yﬂdiﬁs)xme and

process.for produci n}g al kyl ene_ oxi de al s% t;lr);omn as
o

ls@rpmdh@yz @Bﬁhﬁ PR FPPIORY. aax!.

oA A N4 P B AP )

re@yched foerdeaed hys Mpapaks hiﬁi:b@nol;tsm&tépe Bh‘ttstanﬁb]quiaattgtd:s of cumene
al cohol which is deh drate enated via at

dimgr arepsediised Apurdssirgic hwr%ﬁe% 1155 quBIeng GarStRY st

hJ&%h%thggtégg@et RS HRALACD atﬂ%rg %ra&ﬁgenemﬁﬁﬁmta Firther

hydrogenation or dimerization thereof.

U.S. Patent Number 6,455,712, assigned to Shell, describes a process for producing
alkylene oxide ( also known as oxirane) compounds, such as propylene oxide, by oxidizing
olefin with alkylbenzene hydroperoxide obtained by oxidizing alkylbenzene with oxygen.
The alkylbenzene hydroperoxide is converted to alkylaryl aleohol which is
dehydrated/hydrogenated via a multi-step process of hydrogenolysis followed by
fractionation to separate alkylbenzene, from other side products, for reuse for making
alkylbenzene. Substantial quantities of alkylaryl alcohol could be converted to
dimers/oligomers of alkylbenzene as side products.

W002/072507, assigned to Sumitomo, describes a process for hydrocracking of
2,3-dimethyl-2,3-diphenylbutane in the presence of a copper chromium catalyst. The
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al kyl benzene. Substantial quantities of alkylaryl
al cohol could be converted to diners/oligoners of
al kyl benzene as side products. W02/ 072507, assigned
to Sum tono, describes a process for hydrocracki ng of
2, 3-di net hyl - 2, 3-di phenyl butane in the presence of a
4 S, br ddfbne
coé%%s oﬁ@?ﬁgg&)ﬁbg g?ﬁﬁ% Eﬁh@rﬁ&ﬁyﬁkﬁhﬂﬂhfﬂh?mﬁ

ver ere are usual l'y "al so ot her
dinGasraneh amﬁmﬂml-zwdiphmylﬁenuatemodmmmusm@wdmﬁmecesses
produced as side-product.s in ocesses I nvol vi ng

m"@mmec‘ﬁhlﬁhémr%lt 'Pli‘% SRIFPE s patent. It is
t hegﬁé fgfédés&ms td gein%?ﬁaentqfr&eﬁs SARichvaIe Sesover

recover esi rabl e "al kyl benzene di ners

undwsirable @ﬁwﬂfmm& d!mrhm‘toéigpmmlbc'qmd@thp@ﬁwemlm@er value

g peen ekt AR b Rl 0
ﬁaeﬁ%ﬂe &h beehit\eelviveds el el i repcandaise th e eamb cofencrcial

ame commercial process or for other industrial use.
prc@ammrfyrotheltlhéusmwlemcl on 10 The invention is directed
to a h rqera ki ng process conprising the steps of
S nyl al kane having a fornul ati on of

T e ki
cong¢astingga oﬂlptl?n}{lpa]ka:@ dwaingr guforpmiatione of) R&%&%ﬁ@ﬂé&')n(ﬂ)m'
C ]&%3% \glctbq}yglg port %%%ggﬁ%nﬁh%%@%}:?%a from the group

coMiging df Grio@p LBt aalld (Blﬂdailp afIIIQﬁechdmpmmﬂe)m ahacidRb s@mrﬂa produce

d, wh
ionagek devins g oo B s oG Do
at ongy, {Qﬁ ﬂofﬂ Eﬁrdf%fb%ﬂ Bmd 138 RSk é @.raqﬁmo n; and,
pr esen |nv re

ates to a process for catalytic
hy drvaesreil iRl R, RiB Reépbazhyik a 125@1@gehamea bydrpeasbion gravp having 1-10
al kyl benzene. Illustrative and non-limting exanples
cappngtAmeabl e hydrogenation or hydrocracki ng catal ysts
Détgféd;)iﬂ%:ﬁﬁlé@ ?ﬁhéh%ﬂ%. sing Goup VIl netal or

arly those conprising copper )
pal I pregenp irventhamredates toi & jproicess/Aor aatg'uc ihydfograking of a diphenyl

Hg"gg?tg;,]gg%%eo;n taﬂ(ylﬁeggn%nt Il u@&gtrll\tré nd nolﬂ ?um%ng éﬁﬁlples of suitable

hydrogenation or hydrocracking catalysts include catalysts comprising Group VIII metal or

Group IB metal, particularly those comprising copper, palladium, platinum and nickel.

As a particular embodiment of the present invention, the catalyst employed is
supported by an acidic carrier ( also known as “support”), particularly a carrier which is in
an “acidic hydrogen form”. The term of “acidic hydrogen form” means the 50% or more of
ion exchangeable cations are protons ( also known as “ g or “hydrogen (+) ions” ). Not
intended to be bound by the theory, it is proposed that acidic hydrogens help promote the
hydrocracking reaction and increase the acidity of the catalyst. The highly active catalyst
is able to hydrocrack the diphenylalkane at relatively mild conditions, thereby minimizing
the production of side products such as alkyl cyclohexanes and lower the utility costs. Non-
Jimiting illustrative examples of acidic support include silica, silica-alumina, and zeolite,
such as Mordenite, Na/H-Mordenite, H-Mordenite, beta-zeolite, H-beta-zeolite, Y-zeolite,
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supported by an acidic carrier ( also known as

"support"), particularly a carrier which is in 25 an

"aci di ¢ hydrogen fornf. The term of "acidic hydrogen

form' neans the 50% or nore of ion exchangeabl e

cations are protons ( also known as "Hr' or "hydrogen

, n Wi &%8%@ & Yn the acidic
HYQePg&b?%dp%[ge tWHteHaC| IC mﬁ%gr@%égn ﬁ%eﬁgdghgrtrﬁb@t he
hydrpgdeoformcki ng reacti on and |ncrease the acidity of the

Py B BRTUCHIE SSREAEL OF Sifobistent ahugplighy e ppfelysts contain fom

0. 1%8 Voot Ostich 18y &Bh O2Mb B K gca&maftbw aPthRAVE EtasT thé metal on the
e products such as al kyl cycl ohexanes and | ower the

bam iof ithy totel tesightion- the i catalyshgof Qr@i@t VAL metab,08 rip EQuRy VIl metal

aci d| or ude sil |
colgfid s DHRE{Hahou SN Guiineat Hogbior it PRSP iaifios such
pal'l‘&d'i@ﬁﬁé%[&t la8RbdsiERe) béb%.lt/zldcb@ihﬁr zgoitdl} 9refe¢~ah1qoue1iomted on an
H Y-zeol | te and the |ike. Wien zeolites .are, uUs

acudtc suppprtetiere prefarably depesitedran i agidic wppetdn apidic g&gﬁgen form.

OSB3R 5 TSR Pl iy i oxid

pa]l’a&!iﬁmcpﬁrﬂédlhﬂj" 02 G, 02 % e%; :we%gm,, andaherelpattizlaaly G.heo 2% by weight,
ght of the netal on t

basis of th
calilagias he WHEHE o P el opbPRRIET Weigh) Oghe gotelgh upporied
! -Mordeni
on\élh aﬁg{@hﬂe s ﬁﬁ'&é‘? g{r%g?ﬁ% sl ag“z'ﬁaglgéle f(ﬁaﬁ{lah&tl# ﬁd&@&ﬁﬁ"kﬁ"ﬁ Mordenite)

ers an ers suc

or RHichadh wpidfaatdl catalysi culhprives iftone0,2 woR4l by wieighd of palladium on H-
ni ckel, preferably deposited on an acidic support,
Meorgenit e|©referabl y deposited on an acidic support in

aci ?ﬁlsb?tﬁ&g%a?ﬂﬁgmf QhBBdimERS of 'tﬁé‘ éhtt 'ﬁﬁ%nﬁéﬁ‘r@fc@t a ﬁetals of the

Sui tic materi al I ses pa I adi um oxid
Pefivdit aptd dfdleents parch ias ubppelr,yare u&ecl =z the @nwp;c cotalylic component

and nor articul a 2 to 2% we cal cul ate
alogg Qw1 rawe'eaﬁlj ap él){fﬁigﬁ%rﬁ syeh taﬁeaﬁb%i t% ¢, (4gregpt, “auminum,
ésﬁbﬁﬁ‘ﬁl Rlrack R&rik "ﬁieﬁil)’ StoupSVIPRietad] etcO ForeydaghRhat. atTae Group IB

upport nedi um such’ as zeoI ite (particul’arl’y Mordenite
mapal- ddnmldg nanalypts mefesably centain ﬁ;cnmlgrtp &§% pagticpdarly from 30 to 75,

I

caﬁl)%ecﬁta m&ﬂf‘ﬂ’, Qﬂatalgpﬁﬂi%ukﬁyr@i ah %ci@ic bpportPeddre datticularly on a
’e of Elenents, such as copper,. are used as the

Summrhm gidic hadeoiggn oy Sppeifie mon-limifing 6xsrplgs P such catalysts include

ters and nodifi ers
“ F ¥Eoni FHPTE i nthRP" ﬁé& Ig{rar Lef%ggr (@Som? | copper/zinc,
cofbétinc¥etrémBP tdpper/Ahdzirdoafunly d:bpmmﬂtdap ncop"p'bﬂal(ﬁmmp and other

| o
copper-based catalyst systems, particularly those supported by an acidic support, more

particularly those supported by a support in an acidic hydrogen form. Some specific
illustrative examples include commercially available Copper on Silica cata1y§t, T-366
(having approximately 54 wt.% of copper on silica as a press extrudate or formed
extrudate), obtainable from Sud Chemie; Copper Chromite catalyst, G-22/2, obtainable
from Sud Chemie; and Cw/Zn/Zr catalyst prepared according Example 3 of US patent
5,475,159; and the like. Combinations of these catalysts can also be used. Such catalysts
were found to give good results at relatively low temperature. In one non-limiting

illustrative embodiment of the present invention, these catalysts are preferably used at a
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met al -contai ning catal ysts preferably contain from 10
to 80% particularly from30 to 75, 20 nore
particularly from50 to 70, as the weight of the oxide
basis the total weight of the catalyst, of a Goup IB
metal, particularly on an acidic support, nore

| ten@?e'i 1{1% b ﬁﬁ) f 25'PEOKhc Qatﬁgétg £$Qf 29 lﬁlﬂ{t& to, comprise

C non- tTng exarrp cat a
frotrDS Ipatient B kaighs te 80 peRentshnyeiphn rmlculamhmftheamﬂu basis the total

weighp ok h{é&&@@, ok %QHPEHF'Z%%%&; sns PHASS TR AABAA TR 1Q percent by
We%ﬁJ tgtgﬂfgerﬁ maéﬁap&g& AVAL oYL DIBis the total weight of the

ose prpo by an acl di ¢ support
catahsk of pimct fmml 18rtb B5tpemeat sywpight efiadidic ampgmrucuilaﬂmsupport i

scigicsregoh it dePRORHBE EXPAD oA FaipbE' EXies S 10 percent by
%ﬂt'tsf%d:?&%ﬁfsﬁs{ Wt Eigh®Scalbd1ad NS BERAGE 'ﬁh@'tﬁe 5€ta1/\ﬁve?@ht of the

copper on si a as a press extrudafe or forned
catelyst, @daonpe:, ﬁhEalmp@bmtfhymlsb@todibmréem dopweight, calculated as the

oL P LS A7 5 B 5 290 BdCh R by it o 20

pefedA R Qrex?gh@fca%%lﬁéd 88the Sxifld, oable%he %’tdl {whight ok éhe catalyst, of rare

Conbi'nations of these cat al yst s can al so be used. Such,
cartlaead ons 10we 89 weightdpareenyiof @cyglybgmngvs perticulprly a support in acidic

L 5 SRR oo b A0 by veia o 5

peltceﬁsgz waight, Yk slafideasNhiebaaa Bayis tm@tzbtatwaaghtssf the catalyst of copper,
erature of from 100 to 250 C Such catalysts_ ma

ﬁomnl pereagstby Waightte 8%pere@mbw’g%ghtf pailated as dispxigs, bhsis the total
we@‘lt g)'f'tth%(gastfﬁgfstp ﬁf E@g{ a.tFly frgv\%:(g ] p%l? ;bg) @El?ﬂ 1.%536 B@rfcent by weight,

basio fRetotal %1211&661', the wafal g el shahmunm)A futiten Iplartfmtam ckﬂtlyst contains

t ht
s 16 ReFeest by gtosétfpégqn‘éi&%?é‘éht%c“@t% 1 it Basi e toal

weg@'{t 3nytﬁ5 cafiliyef Qf:c |‘pEp dbe@éen?gwgrc‘? | npi/oa‘gi@ OﬁléEEeni)fby weight,

lc carrier, arlyasu
caloytedgsnhd oxide, Bhsﬁ dh¢ total lvesighe od |1ﬂm§ at:dystt b@inatﬁadm 405 percent by

T TR0 S5 s f B R i, 10

to W@' §8ih Eextcgﬁ of Qéléicy%mepfpaﬁ% REE: a fshiBrd th B@iﬁf@ﬁ?d:@gen form.

wei ght'™~ er cent cal cul'ated as
Aroflied gsrefioered samh.et tmttaalns \Giesiry ﬂf) msicenh by ceeightytor & 30 mrcent by weight,

oot B B o L B et BB B Ppercent by
wéé‘%it%t 8PbefcBR BRLAIMA! calbhlated’®R theadxidk, Badis§ the MothD weight of the

percent o acidic carrier, partl cularly a
catabppooftzmm ﬁ@mcﬁ) 85 peyagnobprweightnio 30 paicexichy wénaghtcbasas the total

welgaﬁt cte c%.topyse Io zéc%&%x&oanﬁeﬂ‘oﬁﬁ rthSb ¥er\é@ﬁtg@ wte&hWo 30 percent by

weight, basis the total weight of the catalyst, of aluminum, and 10 to 80 weight percent of

acidic carrier, particularly a support in acidic hydrogen form. And a further preferred
catalyst contains from 10 percent by weight to 80 percent by weight, calculated as the
oxide, basis the total weight of the catalyst, of copper, from 10 percent by weight to 80
percent by weight, calculated as the oxide, basis the total weight of the catalyst, of zinc,
from 0.05 percent by weight to 30 percent by weight, basis the total weight of the catalyst,
of magnesium, from 0.1 percent by weight to 20 percent by weight, calculated as the oxide,
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percent by weight, calculated as the oxide, basis the
total weight of the catal yst, of copper, from 10
percent by weight to 80 percent by weight, calcul ated
as the oxide, basis the total 15 weight of the

catal yst, of zinc, and from 0.05 percent by weight to

baﬁ@ﬂfée&ﬁ? Bei oéﬁf awéggattal stba)fsi:a?e Lhe tahalo ’Bﬁ%(ﬁ%lag{llgpéﬁt@nt of acidic

cat al yst, um nu urther 'particular c
camenpmimalaﬂﬁrracmp;lﬁtpeaomﬁnhympgmfogm to 80 percent by

T e err e R R
hydi%bz@.t‘lhn% Qaﬁgrsﬁed'ré‘ ?J&hcé&’by\ﬁjmﬁ'aéen rﬁ?ﬂ tS BepoBdaded ihBe reactor. As a

oxi d asi s the total ht of the catal yst, of
nonrlimiting ribwsteLios q@temparta rhy arrlemgh@atalwstsrcs pawheh@enysized into

e St g Abmetts BT e g i HRSdkite il @ recctor and

slow tddRted BRMEhtEY el italyst pRRIck thA ﬁ?étaﬁn@)b@‘feog &130-250 °C at a
form Anot her preferred catal yst contains from 10

ratp of &iont 169 1QRE gpartiewarkp fuoay blértp HIC wer gmute vhile lﬁlpMO 001 to
0.155oeciiEalY 0%~ (3G 57 teduieEof in MR Y el G siggpy 230

L/H.\zEfI\hb batal"y@i 18 Wilatved tcaﬁedhbkﬁatCDSOCB{)O"@a‘rSﬂ B10 h@uithdhhen the hydrogen
ght of the 25 cataly of zinc, from 0. 05, per

corssntvre.tgmmrczgee as ﬁeralalerlnevw Vidibghes, unsi dhe gens lﬂpaﬁpeclﬁcaﬂy 2-5
hgﬁ {% ﬁlhﬁm‘b Lal ﬁﬁ%&m&f c&it ! U&B\Bg?rhgt fﬂrgfé}é%l)p Ex‘ﬁduced at a

t to per ce asl st
tempmailrevmf lgal'ﬂWeen‘ 15020@ aCatb)mimmmE saitetlmgr U]Yhe atalysdtds treduced for a

80 wei ght  percent of ac:ld rier articyl ar a ..
fingl 5 ép 1VF Howceaiod g dhesienlefortile piataiing g ow. Alercaoting, the

reaplof | SpBR wEAOR ARIBE BT, o Fd BTN, I Yoy T The reactor

is dpaﬁd:c‘slmermtrb g&rwllmbmgirbnmbnttdmd thradmﬂystt of copper,

fro ht to 80 er b i gh

cal IS edontplias eted BY6F Horainefiotieh brapedure are
loaBéd %JnibSta reQéth oREr a ﬁerdosu ofi®, é’gr 2T L cﬁy]?c\ﬁ@hﬂ |iﬂat§/ﬂ~a§Q)r screen,

percent by weight, basis the to

0pt¢ca1aayy@a mtrqgenrﬁl@ﬁde@vmnmﬁmo ke rqduped g@abfstb;arwelzgdr and shaped to

er ght, calculated as the oxide, 4
&Vsﬁtg?rﬂed(%%f’gﬁﬁﬁel ght of the catalyst, of rare earth,
an dW‘i@lotu@ &guﬁgltaatscelt% o€ ke Eeseﬂl HhventiGaIthe Qﬁphenylalkane has a
particul arl support in aci d| c hydrogen form

fomrafwoe mfamm@d:orem&m em)rp%%m thehelkpyitieprenet preduced has a

Ry ARoRa B, R BRI R Rk i B S Rdhtgn avoms

forazmm Ré i§ équaDbtol ;| nis tfFodt 0\t€ 10X4@EREDdle Bomydlios;whdteindR 1, R2, R3,
catal yst_is crushed and sized into a propriate size,
Raeeagh 158l pegnhydasaben e@umh@%tla@g@rbpg OB o Lo gumber of

hydrB&h i fEASE Bes BAH 2n, dependent on degree of branching of the (C)n(E)m;

As one particular embodiment of the present invention, the diphenylalkane is 2-

methyl-2,4-diphenylpentane. Another particular embodiment relates to a mixture of 2-
methyl-2,4-diphenylpentane and dimethyl-2,3-diphenylbutane.

As another particular embodiments of the present invention, additional alkyl groups
can be present on the arormatic rings of the diphenylalkane, and the alkylbenzene produced
comprises an alkylbenzene selected from the group consisting of  para-di(iso-
propyl)benzene, meta-di(iso-propyl)benzene, ortho-di(iso-propyl)benzene, 1-ethyl-4-(iso-
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slowy reduced by heating the catalyst particles to a
tenperature of e.g. 150-250 Cat a rate of from1l to
10C, particularly from1.5 to 5C per minute, while

flowwng 0.001 to 0.1, specifically 0.02 - 0.10 wt. %
hydrogen in nitrogen at a rate of 1-200, specifically

2- 1Q L/ Hr.. ' |
propy oSt oYL PR R Rl | ey Be ROy Thenzne  and
miktirdshiBersoft r ogen i s doubl ed every 1-5 hours until the
is 1-10, ifically.2-5 w.%h i
it DB aFFsSa ot §ie KYEOFRRTE Fractau SPGB LB fim O to 400
psify BitfF0aty o, p 300 Ty, dhE bl pativRRHy okt 930 150 bite (or 1-10 ba).
Thé iteraperaee dhihe ihydrdoraekingareacbat iarfbm A4t ta 30°€ patticnlarly from 160

maint ai ni ng .gas flow  After gqoling, the 15 reactor is
to%%&&%?ﬁgﬁ‘?laﬂ)’lﬁ@w h@tﬁ%@sa@r to enter and the gas

f1 owpl Syt RRStbn AN hRaRhAbe ddfustidesiRl that it idsiffieiesto support

fill'ed énvitonment and the catalyst. The particles of

the dgldroedickiagatepstion pndpaplece bydrogen dewr Gomethe safakyst. At least a

rrocedure are aded onto. a.reactor r
st %?}B?Lflg,anp:ug’_t 015,8}.5%0%?11 5 .5 o Stfea?lgﬂ}?%eg’zg& Eﬁﬁjersscr eeﬁl,uSt be present
in HRtO8R] toYbel dvaBatlé FSrQE@feattidd. &4 LRoH-HMEAR éxambl a small excess of
rediced catal ysts are sized and shaped to 20 _stay

1ap .0 .
hydioge flowds peavidaddp eceksde thetydrngeniiptoths awid end 4@ pecogrmodate the
he esent. invention, th i.phenyl al kane has a
nagie rF%‘ﬁ“’Bf%"*ﬁY‘?ﬁBé(ﬁﬂﬁ)"?‘?&?‘ﬁ m C( Ph) R3R4 and t he
al KytHegugEeight REMPEShada veldcitp (WBISVI tagfvalRl BR&(PhgriRbvide range
.and R6(Ph) CR1$4; V\/nef_bein ?hg?ot al nurrbagr ofmf bon
withinthe otker rendition perimetersgaf ¢ he frrms0.4 18 M. 3011109-2 to 20
[ . : r a4 . . 2 . :
PePEEGARR 491 o A SRS 2 B a0l i
of @&sdnFer HHUE emurihe theodeactiondiisijrion seaetprgler anitivesghttdfaatalyst in the
, dependent on degree of branching of the (On(Hm
reggtorgatalyshbed.-cul ar embodi ment of the present invention,

t he di.p : e?ﬁ%l% ioPiIeINiBeRd ed herein, is
Anot gr}ggg%{{’%%léﬁg?t% ogfs@n%% a?%egdoto auéri Xt d?'gggf
deflnedmd thy folRywingli phenyl pent ane and
di met hyl - 2, 3- di phenyl but ane. 30 As anot her particul ar
. enbodi nents of the present invention, additional alkyl

% gﬁﬂ‘ﬁa?ﬁo? B?ﬁhﬂé@s Qf(&?i%%f BfhetshiB fRIAQRE YCof dimess i8prédiet) x 100
I phenyl al kane, an € W ﬁfg&p uce
conprises an al kyl benzene selecte romthe group

consi sting of para-di(iso- propyl)benzene,
et axdia (pazBcsopMbddiRRAEBE the present invention, from 86.0 to 100.0% by
ortho-di (i so- ropgl%benzene l-ethyl-4-(iso- 5

weight, particularly from 90.0% to 100.0% by wéight, more particularly from 94.0 to

100%, still more particular from 97.5.0 to 100.0%, and still more particular from 98.0 to
100.0 by weight of the dimers of alkylbenzene in the hydrocracking reaction media can be

converted to compounds with (only)one benzene ring at a temperature from 185°C to 235
°C. The same ranges of cracking also can be accomplished at from 140°C to 300°C,
particularly from 160°C to 280° C. As an illustrative particular embodiment, from 97.5 to
100.0 percent by weight of dimers of alkylbenzene is converted to compounds with (only)
one benzene ring at a temperature from 185°C to 235 °C. As another illustrative particular
embodiment, from 97.5 to 100.0, more particularly from 98.0 to 100.0 percent by weight of
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propyl ) benzene, 1-ethyl-3-(iso-propyl)benzene,
1-ethyl-4-(iso-propyl)benzene and m xtures thereof.
The pressure for the hydrocracki ng reaction should
range between fromO to 400 psig, particularly from
5-300 psig, and nore particularly fromO to 140 psig

.(or 1- a Hh ack
dlrig‘%'ﬁcq]’[ %Eylgeﬁeg?nligaﬁfeéegggé il ar Exfl F‘orﬁ‘?’)r g]?né: ‘1)60 tEg-mg e
terdtRAurd o6 1887C te2dsnd.y from 180 to 235C The

hydrogenation flow rate nust be adjusted such .t

hat i
is suffi (ﬁsehpaﬁléu@%ﬁ‘ﬂb?@meflh%f ﬂ?ﬁ%@?&%@%" atggif?tto 100.0%
by%‘gglf; Elnﬁﬁ %919@6 RO R 1{)6 ﬁwdroge %ﬁhbéﬂ frcfth dzmmtto 100.0%,

r|c anount o relatlveto
snnhﬂmapbzbﬁulae front et 100.6% and still esara partioulan ﬁlon‘e%%@ &0R.0 % by

e
wﬁhoo %gdﬁcrfzgﬁ e?ﬁ‘xgrs‘ﬁgﬁ s OL?B o yIBerizbAl bfl 2 ABfhpEQture ﬁ'om 180°C to

acco ature thi's reacti on between a
2351G1 A driother gpartiBhinr fmbddimentybf thh prasenst mm@en,v@mc&ﬁs&/to 100 0% by

e]\ilgrbglﬂaaﬁy %&X Bg:ﬁgjﬁg{ gf@b%avﬁagg gﬁgﬁfly\éﬁérgl Srlll (% /h Yo 100%, still

m&@%arﬁmﬁl o 92520 10b%%, Rkt I hidkéd Yafticalr Grdm t98.0.% 100.0% by
l'iters per hour. WHSV, as used herein, neans the unit

wemgnf e fee R-pothylrdit-digrsopropyinheraylreatane ogan  be converted to

| at { I
sl 1GR3 Bom Tt G230, Fhe Bhelilg  rcking aso
cafdl beta@éosmﬁfshad kA NA6PE td QOW?ﬁhlb@ﬁlaﬁyGﬁ'oms 605€do 280° C. Asan

herein, is defined as the 20 %convertl
illestrative patticutar embodigaest, feine O3 5t0] 100K EReroent y Weight of 2methyl-2,4-

i.eters 9%. 0
AR b b e & PGSRl S 0 29
° B ahethdONIsHate paticider ghibodipmemt,i fomnaT.§ For bynv@ﬁglﬂ%and more

to 100.0% by wei ght, mopre particularly from?9

pantodzlyst ﬁopl m38& pig t iL00i0ar Peteeh obY 5 eigh 19@ & ethyly2,4-di(3-

| ]
PP G Yt Rl 6 ol s -
reacti on A4 pamealar bebodiarutof thd ptesenmnpmmmdsﬁmm% 0 to 100% by

onl y) one bhenzene rin erature f
weigi, bletomay Sk o0 st 0% eke rrgtcialy B B0% t900.0%, seil
m&E PR RNEoR 7 988 1964, &t $00Gowre particularly from 98.0 to 100.0% by
weight of the mixture of 2-methyl-2,4-di(3-isopropylphenyl)pentane and 2,3-dimethyl-2,3-

diphenylbutane can be converted to compounds with only ome benzene ring at a

temperature from 180° C to 235 °C. The same ranges of cracking also can be accomplished

at from 140°C to 300°C, particularly from 160° C to 280° C.  As an illustrative particular
embodiment, from 97.5 to 100.0 percent by weight of mixtures of 2-methyl-2,4-di(3-
isopropylphenyl)pentans and 2,3-dimethyl-2,3-diphenylbutane is converted to cumene at a
temperature from 185°C to 235 °C. As another illustrative particular embodiment, from
97.5 to 100.0%, and more particularly from 98.0 to 100.0 percent by weight of a mixture of
2-methyl-2,4-di(3-isopropylphenyl)pentane and  2,3-dimethyl-2,3-diphenylbutane  is
converted to cumene at a temperature from 185°C to 225 °C.

The feed steam may come from a fixed bed reactor (recovered after fractional
distillation), from the bottom stream of a catalytic distillation reactor of a
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30 particularly from160C to 280 C. As an illustrative
particul ar enbodi nent, from97.5 to 100.0 percent by
wei ght of dieters of al kyl benzene is converted to
conmpounds with (only) one benzene ring at a
tenperature from 185C to 235 C. As anot her

oy g BRI B chEi AT BAGHRG Erachic 1o et ighter welght
alkyiphei¢ialothol Gtal] ore&anmfcuﬂdnwphmmmm@tmnmme Fheee streams are
oun s WI t ( onl ) one henze

R (b ST B L, e B ecr 1
f
mo?g% Hhs g{l} %?%ﬁtﬁlﬁﬁfesm} odr: Je@tionf th&eh ﬁnﬂroﬂfﬁlg the control of

part’i cul ar from 90. OO to 100.0%
themeactiopan thediyidasdracker om 94. 0% to 100.0% 5 still nore

s 48 B i D B 0 picu
froft TBLHYD, &d%éﬂe(p%rﬁmrwmwm YPBiveipat sPdiphenylalkane; from 0

converted to compounds ~ W th only one benzene ri

to 99 pasticulasy fraopyBSbierd% rademore paHpUAdY drgi S S8 oyt weight of
G TEafion ) B oieitthioRy RS, Haimfe fafoddfPRbh 0 to 1%

by PRéibhiCHf alkedylbéh&0adtl/fom 00 :@%pﬁ‘@cﬁlﬂarpﬁlﬂdnﬁtﬂ & Iw, and more
from94.0%to 100% still 10 nore particular from.9

partigulaggoorary tas t'5| Y4 byrovesght aft alkylphanyl alnehols. 0As cﬁpwﬁc oﬂ@strahve
exagx}f%mﬁyggél’ }otf a | 9%& %fl'o t)t/xr: Bﬁegﬁs%lsl eélﬁlf)llhﬂele g%ad sgeam contains from

0.1cten\@r paticiilarly ifeep 0P lb,emdemereqiarﬁaﬂmmﬁbm @2 ao RPNy weight of

185C to 235C. The sane nges of cr al so n be
2, SEi5H 3 S taghoay] ORI 1HILOT, S RGRE 2 bARPaY) BGRS TR © o 9,

sl G597 B ST 0 B 00 gt of cmen

frofh ORb R9) pattidulafly diopB0its Gp and yloph pmyiciariytfoome Oite 1 % by weight of
converted to cumene at a teg&erature from 185C._to

Ol e FPSES 8RBT OF S5) RoB AR A0 Prig weight
per%%?f pody ﬁfﬁsggxrop%g% ECe Wrﬂehﬁsfﬂegrﬂrﬂ%flfﬁéﬁi% QtHyA-isopropyl

percent of 2- et
bemngrab@ybxpimrtyie}; phhnremfn end sfram rﬁ)\/erSe gtattmulaully@unél toal 0, and more

te tur 85C.t0,.225 C. As,a particular
a@ﬁﬁ%ﬁy%@mss?gqfhyw@éﬂ@%ﬂ@mhsh from86.0 to 100%

by & diRieBts which
oac RSt il g el by SO TSR iy, Bt v

arepmnmdodllfar illustram PTpBS6 ouly 1apdoare aotiindended tadimgit the scope of the
Eﬁn}(tl cuI arly from98.0 to 100.0% by weight of the
ins Rtop:

2-met hyl - 2, 4-di (3-i sopropyl phenyl ) pent ane' and
2, 3-di nmet hyl -2, 3- di phenyl butane can be converted to
conpounds with only one benzene ring at a
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tenperature from 180 Cto 235 C. The sanme ranges of
cracking al so can be acconplished 25 at from 140C to
300C, particularly from160 Cto 280 C. As an
illustrative particular enbodinment, from97.5 to
100. 0 percent by weight of m xtures of
2-nmet hyl -2, 4-di (3- isopropyl phenyl ) pent ane and

2, 3-di et hyl - 2, 3-di phenyl butane i s converted to cunene

at a tenperature frdiusdetigs Fmbagd#ingts As anot her

I'IIuIr Lve. artlicular enbodi ment, from 97.5 to
—Q@ﬂ%ﬂﬁm - : articularly from98.0 to 100.0
i cﬁbéraaén CB@aNst@l\Mrd&Qte Catalyst
-1 soprop phenyl) pent ane and

2, 3¢°dmm§t1t¢wf 125 @iﬂphe 5 anprdenite, wving: the dolleyving properties: a

t f 185C
oSSR, 0 GRS A B B ook oA DBy R 1 oo
a ctloRéxank agbdrpicn upeks bf '7'63&!/%3 Ihd o Mol itika h@fahmlﬁna ratio of 11.1),
streamof a catalytic distillation reactor of

90@9 BREASpHeaymaniomy Ritraeiensgbh Hteronf # Sadimibie, a6 epteg) to 50 °C.
‘% p%enyl 2’1 %Oﬁ@%ﬁﬁdlﬂﬁ% wa¥H1PLd off and washed with 25 liters of

, Ofr roma cunene-p

delpﬁized( waedr) Qhistraataas of THedderdehitewith ammommptmtnatatui yitric acid was
di luted with al kyl benzene prior to he, fed. to

Tensyien oo ek RYIHY Tiosh AugpomBm g 4nd WRIC Aeid: 035 nBi“ﬁt ediier each
trebtﬂa %‘p%e%ﬂﬁqﬁ{t%@%aﬁé% [ %1@@ drocraag ezlrﬁq.cfr%sﬁogﬁrmght at

120 I°DJsPaHad1m wanafided, tof the feoditt &t adamloafh@ ab rperdmtnby weight by

O ol o&ﬂl‘zﬁnli‘}l aét%;',ﬁ%glugﬁalt nigIYNg,) g O i %§ %:gﬂac? fin nitrate and an excess

of anﬁi?s%ﬂxﬁ kAL Brep fafeﬁfﬁypdxséo@wﬁ% gé{aigﬁ Wtk atnihk %Hllé’c‘éuﬁlqutrate in

5, nmore particularl 0% by wei ght of
30&gtay¢skxd‘rdpmedfwum ﬂldtaddﬁ@ to dleis solotibm A9 gramsmﬁammomum nitrate.

T PR E RS Ve fpet corrniedlo v 1083 e ol P Ui domordenite

ha\hﬁg 19, Lenq10¥® T | 611 atl78g log 1R Roh) D %00 WeTEE thalladium-
al kyl phenyl al'cohol. As specific illustrative

cor@mnm momﬂemtepmas i wifosmlye miwet] mpd then 338eg;aams@ﬁt pseudobochmite

|nve |on he ed stream nt ai f 0
auaglEE RS b Fpish . opgeRia hAgRe AR Vi, GRS Company)
hafih@ah 0O oF282% laMs mieﬂ%d QIlowé’d ﬁyﬂiﬁe’l‘m/m&t&ed#&fbﬁﬂﬁﬂed and the

but ane and/ or 2-nmethyl| -2, 4-di phen pent ane; fromQ to

et driaainir it Hehouss Sl25-%% ahg fén calcined tn flowing air
at ?ﬁ{;’g géij @Joz%?l.{rg 0 ie uﬁttag}/ﬁ?g” 0 s 'tagﬁ' %12%& t& %Wﬁlﬁesh particles and

par rom

theparetiicad Ridgthé gm&rb@s desiribyd ETLA el ond, al pha mst hyl
styrene; fromO to 5 weight percent of ethyl benzene;
fromO to 5 weight

IB. Hydrocracking of Cumene Dimer Using Pd on H-Mordenite Catalyst
The bottom stream from a catalytic distiliation column, for the catalytic distillation

of cumyl alcohol to produce cumene, was distilled to yield a cumene dimer rich mixture
that was diluted with cumene and fed into a fixed bed hydrogenation loaded with the acidic
palladium on H-Mordenite catalyst as described in I(A) for hydrocracking under the
condition as provided in TABLE 1 below. The results are shown in TABLE 2 below.
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The invention w

hyl benzene,
etc., or

and fromO to 25, particularly from
20 particularly fromO to 5 % by
al cohol .

Il be

illustrated by the fol | ow Rgpid{ ustrative enbodi ments

whi ch
are not

are provided for illustration purpose only and
intended to limt the scope of the

i nst ant

Feddpgention. S Il lustrat
Embodi ment 1|:

i ve Entbodi nents

| .33.blghst rati ve
I (A) Prpparati¢n of Hydrocr

acl dng
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odi um nordeni te,
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s _of 1:5 M D

‘515 pet
n m cron;
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Cavshyst Wégipltd to 50 C
solid material was fil

and sti i

tered of f and washe

red for333 gédfogrsduction)

d with 25

'Tters of 10 deionized water.

This treat ment of the

Mordenite with ammoniumnitrate in nitric acid was

repeated twice with fr
acid each t
mat eri al

esh

ime, Abfer eacf&% ; j]ium o teiategﬁsid
dried oveﬁﬁgiﬁgmﬁ e&ﬁ%i%& to the

e and nitric

and

zeolite to a level of 0.35 percent by weight by

cg et W thr—arm—aqu
C#&Pﬁglgtm ne pal | adi um

t t A

Ft;lﬁnén%icﬁﬁab CRRERE
Itrate n exces

rod _h [ IRWETEZY

ni ng.'c"ix?d Bed Product
s 15 o

faaaaaYatBiRTaallatl rata nron
JI CT AL O Hl UP—C

2,5 Pimghyhe pal | adi um ni
water and adding to th
diphenyhiiane.(mtYodt e.  The
co-nmulled wth 1083 qgr

N/ h PV Al
\"Av Uy \v | Ul Vi IIU AV
trate in19§08 gr ans
is solution 4.92 gr

pal | adi um sol uti on
ans of deal um nated

of dei N Ped
ans of

was t hen
nor denite

2-thetiyiRg 4atipheilylpehtans, of
of 10.6% The pall adi
(witgi formy mxed and t#h
20" al um na (Catapal B

iginitibl3at 750 q
m cont ai ni ng norde
en 338 grans of pse
whi ch is comrerci al

for 2 h&dX)
hite was
doboehn t e
y avail abl e

fromyrstathenrcat—Canpany) mg—am Lo of 2854
C%&%%é@ and al |l owed [to m X. € m xture|was extru'ged
—and—the 1. 6 pmm-extrudates—were—dr-ed—+nA—pi+—For—316
Isqpaepydeyglobezanec(wighld t Hen cal ci GO8 in f1ow ng air “0.08
Alpha-Methyl styrene, (wt%) 0.20 0.02

IL. Iltustrative Embodiment II

ITA Preparation of Hydrocracking Catalyst T-366 Catalyst

A commercially available copper on silica catalyst, T-366, available from Sud
Chemie, having 54 wt.% of Cu on silica extruded into 3.2 mm extrudate, is further

processed using the following procedure for the catalytic cracking experiments.

Five grams of Sud Chemie T-366 copper on silica catalyst (3mm tablets) was
crushed and sized into 6-20 mesh particles. The catalyst was mixed with 45 grams of 80
mesh silicon carbide and centered inside 2 69 cm long stainless steel reactor tube between

beds of 20 mesh SiC and glass wool. The reactor tube had an internal diameter of 1.5cm.

10
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at 500C. for two hours. The catal yst was crushed and

sized to 6-20 nesh particles and then reduced using

the procedure as described in Il A below 25 113.

Hydr ocracki ng of Cunene Diner Using Pd on H Mrdenite

Cat al yst The bottom streamfrom a catal ytic

| f | °
Tcalshiel e Mo Hieed B, et BT OHINE Sigfills e 2,0 3°C pr
migite tﬁd:naz@ﬂﬁwmnmwumhﬂer flohingi®asuwt % thiydtogemén dittogemat a rate of 10

L/aft, e PRTLTS, Y HaeLiyed B Shdtes bt Tonor fosre RORES 4 e the hydrogen
co:ﬁait%m; nifpgdenas dhesled Bvery Ahoufl udti $hOgiAGkd :99 Wq:"ydmgen in
condition as provided in TABLE I bel ow.

mtmgs:ml The aatalyshm reducEABDE a2fited | teiw-hir Teevilod mdFti)@u rcaoted while
ure 220C Pr

/h
e RIS G Tt SPoLEy ettt ok Fasgennen syt siOwii any air to
entePR{OME k& oG Wi dto T@Hé feadtol was %Réﬁd 1@&%&8%&! fiBsBSglove box

To Cunene Results Pal | adi um H- Mor deni
andghe ghiglyst md g C@dné@wsm Smwdémam sieVe cunene
t D y , £

F .Pr ogd
115] Iﬁ%ﬁ% .'-';'_ IIG;‘_'!J__I}_ ;
(W% Cune

0, 02 96. 99. |
l's oﬁ‘h@,hgqtqu Sireara )@Qﬁba 02{ o /?Jg@qy?q%gnnw féhglewgmc distillation

of S{{18hol Wi difbe2UmBnd2vas distilled to yield a cumene dimer rich mixture
that was diluted with cumene and fed into a fixed bed hydrogenation loaded with the T-366
catalyst as described in II(A) for hydrocracking under the condition as provided in TABLE
3 below. The results are shown in TABLE 4 below.

Table 3
Feedrate ‘ 335 g/hr
Reaction Temperature 260°C
| Pressure 10 bar
Hydrogen Flowrate 4 L/Hr
Catalyst Weight 33.5 g (before reduction)

11
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10 H. Illustrative Enbodinent Il Il A Preparation of
Hvdr ocracki ne Catal yst T-366 Catal yst A commercially
avai |l abl e copper on silica catalyst, T-366, avail able
fromSud Chem e, having 54 wt.% of Cu on silica
extruded into 3.2 mmextrudate, is further processed
using the foll ow ng proced lef r the catal ytic
cracki ng experinments. 15 F¥ ans of Sud Cherrie
T-366 copper on silica catalyst (3m11tath_;§tlsgT

crushed and sF»ed BedilgmaensPimes fo UWSrhe

catal yst was mi xed WithT-366 Gatalyst H¥2805C mesh silicon

carbide and centered inside a 69 cmlong stainless

Cosipesdntr eact or tube be} weelumdéredimerfs iR0 nesh Fied BexProduct
gl ass wool . The reactpr tubeciaéhean i ntefnal di aneter
of 1.5cm 10 The catplyst wgsggEhpwW y refuced by

e catal ySt particleggat a rate| of 3C p@ips
23%%% f%’%m 20C to 18pPC while flowing 0.P5 w. %
diphyylwgenre, (wit%) t rogen pt a rate of 10 L/ H. The

h nal
cat-alv/st—was—al-lowed a rarlllr\g H—-180CFr—2hotrs—and

-m%ﬂ%@n%vaﬂag@ﬁﬁe,comem in t(ﬁe ni trogen was d9 ed

(wig¥e" Y 2 hours until the gas was 3.2 w. Ahydrogen inb
nltroqen The catal yst was reduced for ajfinal

Cutmene,l{oti¥) per i od and t hen cool &i75hil e npi nt ai ni MYS4as
flow After cooling, the reactor was capped w t hout

Isoﬁfdp?l’éy@ﬁshé\{bheacﬁt%)o enter ang.gghe gas Tlow was (.18
ped The reactor hvas opened in a nitfogen filled

TN B AP Abn 5| ove. 31 B2y dr ocr akiki ng. of 007

S Ilcl nn_T 266 {‘nnr\ar fa¥al C: IJ Ea- r~a+ al yst

LSRN~ A~ A~ amma — - 4

10 The bottom streamfrom a catal ytic distillation
; gcatalytic distillation of cunyl
%M}g%ce cumene, was distilled to yield a
IHALngmﬁomaf Hgdnogenatmn lﬂatalyslt Raliadiars ofiCaygbarl Wi t h
cu fJ X h dro enatj o
Greaides OF 0 4 OERaltadlion bBaoR, SYApIET Goin the Calsica

dlvliBISH for MM&M dRlolpbeats Retist hXed@ Wit @iiceR dodrbidd A reduced
15 bel ow. The results are shown in TABLE 4 bel ow."

accﬁad]hgtk@ saregrotedudssiespribed iRBAcaboves Tenper at ure 260C
IIB. Hydrocracking of Cumene Dimers with Palladium on Carbon Catalyst
The bottom stream from a catalytic distillation column, for the catalytic distillation

of cumyl alcohol to produce cumene, was distilled to yield a cumene dimer rich mixture
that was diluted with cumene and fed into a fixed bed hydrogenation loaded with the acidic
palladium on carbon catalyst as described in III(A) for hydrocracking under the condition
as provided in TABLE 5 below. The results are shown in TABLE 6 below.

12



Pressure 10 bar Hydrogen Flowate 4 L/Hr Catal yst
Weight 33.5 g (before reduction) 20 11 Table 4 Fi xed
Bed Cunmene Dimer To Cumene Results Wth T-366

Catal yst At 260C Conponent Cunene diners in Fi xed Bed
Product cunene ED 2,3-Dinethyl-2,3- 1.94 0.05

di phenyl but ane, (W\t% 2- ms#égei, 4- di phenyl pent ane,
1.03 0.09 (w% Cunene, ( 6.75 99.54

| sopropyl cycl ohexane, (w% 0.08 0.18 al pha- Met hyl

styrene, (w% 0.20 0.09 5 I1I. Conparative Exanple

Feddrat® Preparation of Hyfirogenation CataR al I'adl um
on Carbon Pressed granujes of 0.5 wt.% of palladium on

—carbonr—avaitabte—ftromtieCalstcat o) T of

Refion; LemBPBINe | ncor porat pd was mi xed wi t%igi i con
bid I I I :

Preg®irglescribed in |1 A abo

Cumene Diners with Pall

ve. 11 1B. Hydrocrlgm ng of

diumon Carbon Catalyst The

Hytmigen Flewmteam from a catal ytic distill a#ildHrcol um,

for the catalytic disti|lation of cunyl alcohol to
CafhyatWeggigunene, was disfilled to 33 8kq bafore remetiskyer
+ rich mxture that was diluted with cunene and fed

Tt o a T xXedbed—hydrogematTom oaded™w th the aci dirc

Table 6
5 Fixed Bed Cumene Dimers To Cumene Results
With Palladium on Carbon Catalyst at 220°C
Component Cumene dimers in cumene Fixed Bed Product
(FEED)
2,3-Dimethyl-2,3- 1.94 0.10
diphenylbutane, (wt%)
2-methyl-2,4-diphenylpentane, 1.03 0.10
(wt%)
Cumene, (wt%) 96.75 99.60
Isopropylcyclohexane, (wi%) 0.08 0.16
Alpha-Methyl styrene, (wt%) , 0.20 0.04
10 IV. Congclusion

As shown in Ilustrative Embodiment IB, when a catalyst of Pd loaded on a highly
acidic support is used for hydrocracking cumene dimers 2,3-dimethyl-2,3-diphenybutane

and 2-methyl-2,4-diphenylpentane to
the selectivity to cumene is close to 1

15  a catalyst of Cu loaded on silica (an

cumene, the conversion rate at 220°C C is 98.0% and
00%. As shown in [llustrative Embodiment 1B, when

acidic support) is used for hydrocracking of cumene

13
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15 pal | adi um on carbon catal yst as described in I11(A)
for hydrocracking under the condition as provided in
TABLE 5 bel ow. The results are shown in TABLE 6 bel ow.
12 Table 5 Feedrate 33.5 g/hr Reaction Tenperature
220 C Pressure 10 bar Hydrogen Flowate 4 L/ Hr

o 22 3 2 o) B ST B8 o
theRahl@dioH fate i BA8%0MdIAL atl¥&ivigtis 200%. Conponent Cunene
dinmers in cunene Fi xed Bed Product ED

2, 3lmponttaty s shawn in Gomparstive Bxpmple IR, veise, 2 ReR ggidic catalyst of

- t - - di '
03 R sl 6k BUSHY MR oot uiEfer (2
dinfetiyd-2, Adfphen dhitine andt2ymethg]-2 dvdipiendlp2ataiie)Ow cubiznk\he conversion
Concl usi on As. shown, i n Iol [ustrati ve Enbodi ment | B,
ratey§H3 - 2a 2pd the splectipity sd 00Gaded on a highly acidic
sup A r.ac ' . .
e
suprioeplopkrt ofhighatisdyd grakireeny ersionmeteccorpared wrthe smnolvaded on
rate at 220C Cis 98.0% and the selectivity to cunene
2 npg-agidicsuPPYt100% As shown in Il lustrative Embodi nent
'l Brndhfied andlibithifdnd provilled thORea@H: §RcifichtidiParld®dlaims are those
acidic support) 1s uséd for hydro cracking of cunene
which are believed fo particularly point out and distinctly claim the instant invention. It is,

however, understood that other ranges and limitations that perform substantially the same
function in substantially the same manner to obtain the same or substantially the same
result are intended to be within the scope of the instant invention as defined by the instant

specification and claims.
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di eters (2, 3-dinethyl -2, 3-di phenybut ane and

2-nmet hyl - 2, 4- di phenyl pentane) to cunene, the
conversion rate is 95.3% and the selectivity is 100%
In contrast, as shown in Conparative Exanple I11B

when a non acidic catalyst of5 0.5 w.% Pd | oaded on a
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2- et hyl - 2, 4- di phenyl pentane) to cunene, the
conversion rate is 93.3, and the selectivity is 100
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sahe |Bdapedceas fomonatelytdcsbhyduecratdinge ofamgaekiphenyl
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pamétRyh apl ¥ - B.Qpﬁbn?ﬂlbeﬁﬁdnél WLitRAC hyirdgeiniditig a catalyst
i nstant invention however, understood that

ot BRFPFAREBY andetadi FELPESST: ﬁé‘P‘“p&hPoBmOUP consisting of
ti-gl Ly st |
SogEb8B 18 siha' BEoRBTUrrr AELATR R RPN dubpdit to
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temperature of from 140°C to 300°C, preferably of from
180°C to 235¢°C; wherein from 86.0% to 100.0%, preferably
90.0% to 100.0% by weight of the diphenyl alkane is
converted to isopropylbenzene.

3. The process according to claim 1 or 2, wherein the
catalyst comprises from 10% to 80% by weight, preferably
from 30% to 75%, more preferably from 50% to 70%, based
on the total weight of catalyst, of a Group IB metal,
preferably copper.

4. The process according to any of the previous claims,
wherein the catalyst is reduced by hydrogen prior to
reacting the diphenyl alkane with hydrogen.

5. The process\according to claim 4, wherein the
catalyst is reduced by heating to a temperature of 150-
250 °C at a rate of from 1 °C to 10 °C, preferably from
1.5 °C to 5 °C per minute, while flowing 0.001% to



support is selected fromthe group consisting of
silica, silica-alumna, zeolites, and m xtures
thereof, preferably Hnordenite; the reaction is
performed at a tenperature of from 140C to 300C,
preferably of from.5 180C ti® 235C, wherein from 86. 0%
to 100.0% preferably 90.0%to 100. 0% by wei ght of

the di phenyl al kane is converted to isopropyl benzene.
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50%0tn/HPY% based on the total weight of catal yst, of
a Goup IB nmetal, preferably copper. 4. The process
according to any of the previous clains, wherein the
catal yst is reduced by hydrogen prior to Mreacting

t he di phenyl al kane with hydrogen. 5. The process 4
according to claim4, wherein the catalyst is reduced
by heating to a tenperature of 150- 250 C at a rate of
froml Cto 10 C, preferably from 1.5 Cto 5 C per
mnute, while flowing 0.001%to 16 0.1% w,
preferably 0.02%to 0.10% wt, hydrogen in nitrogen at
arate of 1 to 200 L/hr, preferably 2 to 30 L/hr.



