A process for producing isopropyl benzene Technical field The
present invention relates to a process for producing isopropyl 5
benzene with benzene and propyl ene. Background | sopropyl benzene
is an inportant raw material for organic chem cal industries, which
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al kyl ati on of benzene with propylene, with a main by-product of
pol yi sopropyl benzene. As early as 1945, UOP discl oses a process for
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| sopropyl benzene is only about 95 % In the 1980s, the Mnsanto
Conpany devel oped a process for producing isopropyl benzene using
A1C13 as thBarkgrolyidati on catal yst, which had been practiced in

i ndustry. Cl13 cannpt catal.yze the t | kyl at | . kh the.vield.
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Us5362697, U55453554, US5522984, US5672799, US6162416, U 51521)

di scl ospréparsdcoysalkytationeaf benzpnecwidepropphing withcanmanibyyproduct
transal 5}‘ lp% iy?s%pvfliotpgll%enzene. As early as 1945, UOP discloses a process for
preparing isopropyl benzene by a reaction of propylene and benzene in the
presence of a solid phosphoric acidic catalyst (SPA process)

15 (USP2382318). The SPA catalyst cann’t catalyze transalkylation of
polyisopropyl benzene , thus, the SPA process can only be operated at a

high molar ratio of benzene-to-olefin (5~7), and the yield of isopropyl
benzene is only about 95%. In the 1980s, the Monsanto Company
developed a process for producing isopropyl benzene using AICIl; as the

20 alkylation catalyst, which had been practiced in industry. AICl; cannot
catalyze the transalkylation, thus the yield of isopropyl benzene of the

AlCl; process for isopropyl benzene is still relatively low, while the

problems of serious pollution and corrosion of the devices are present.

25 In the 1990s, the companies of Dow, CD Tech, Mobil-Badger,
Enichem and UOP and so on (US4992606, US5362697, US5453554,
US5522984, US5672799, US6162416, US6051521) disclose in succession
fixed bed processes capable of conducting transalkylation with a
microporous zeolite as the catalyst. In the present art, alkylation of

30 benzene with propylene is carried out in an alkylation reactor. The
polyisopropyl benzene generated from the alkylation process is separated
by distillation system, mixed with benzene and then fed into an
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m croporous zeolite as the catalyst. In the present art, alkylation
of 30 benzene with propylene is carried out in an al kylation reactor.
The pol yi sopropyl benzene generated fromthe al kyl ati on process is
separated by distillation system mxed with benzene and then fed
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with benzene, the nolar ratio of benzene to polyisopropyl benzene,
the space velocity of the 5 raw naterials, and the conposition of the
pol yi sopr opin tHen zZigansalkylatioine aif $1odyls‘opm)rptylybenzenenmath| banDend:,héhe
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benzene. The process
polyisopropyl benzene and reducing the amount of n-propyl benzene
generated from the transalkylation by optimizing the process is of
significant importance for increasing the production efficiency and
improving the quality of products.
15
Summary of the invention
The technical problem to be solved by the present invention is the
relatively higher content of n-propyl benzene in transalkylation product, so
as to provide a new process of producing isopropyl benzene. The process
20 reduces significantly the content of n-propyl benzene and improves the

product quality.

In order to solve the technical problem above, the present invention

provides a technical solution as follows: a process of producing isopropyl
25 benzene, comprising the steps of:

a) feeding a stream containing the polyisopropyl benzene into a
polyisopropyl benzene column, resulting in a stream of relatively lighter
components at the column top and a stream of relatively heavier
components at the middle of the column through a separation by

30 rectification; and

b) allowing the stream of relatively lighter components and the stream

of relatively heavier components into the first and second transalkylation
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20 reduces significantly the content of n-propyl benzene and i nproves
the product quality. In order to solve the technical problem
above, the present invention provides a technical solution as
follows: a process of producing isopropyl 25 benzene, conprising the
steps of; kN St hea nt.ai.ni.hg - pol vi -
benzene?PRED rg?ﬁ;g{;@%%%&ﬁ Iéb, ?&E‘% %@Fahﬂ Célg'g l?&g i%&sﬁﬁé g%srayéﬂaéfon
relati VB#ycbh%Et‘?ﬁgCWIﬂ‘i’n@néﬁai’ifstt Nen@ OpHimidiAR POhettSEIRRA Frst and a
rel ati vely heavi er _conponents at the middle of ~the col unm-t hrough a
separ at secomd Boprepyi f bearéwe:comtdining Isfresmhswimbiatherst peatatndated to
relatively Jjghter conponents d the streamof relatively heavier
conponeﬁféVKk%6Iﬁﬁ@uﬁﬁﬂ§@pH%HY€B§Bﬁ@n@fansalkylation zones
respgctively with a benzene stream carrying out the transal kyl ati on

by contacting with a catal yst, and providing respectively a first and

a second i sqIeRRIM, W@Wb?@ﬁh%é‘bﬁﬁriéﬂrms follows, aor dafhpléeat ed
to provide a product isopropyl benzene. 5 Therein, the step b) can be
carried out bzlg fleedingsa first %@m&pb&tream anyl theestiragma of incsatibehy dighter

stream and the stream of rel ativel i ght.er conponents .into the fjrst

L e fOmREn SRl The el (B SalkhTRon SORR, Haine tha, @i, ceonkicting
an tra i rQui gli ' [ r : . .
oot e, AR 3P Crty G’ heaficyldiidn. AHR B¥Vidihe a first isopropyl

st r gam BeAzERE-cOrtadming strehfd iayehy Btﬁwhﬁ,rfse@rm?_rw ReSordtREnAEnd bream
second transal kyl ati on zone fromthe top, contacting with the

cat al ysandothanstreans avkyrelatisely ah¢aptavictimpoacsss opatarsngr tpy| second

one: | aHAPRDN AL CORE FHPBE 1S5 g by FOBLEIHG. BaH ol g &PIafer an

and thetr%ﬁ%&ﬂﬂzlh% oBYld 'E!l?ﬁgo%t AdtdHi Zfsbi)?%é/zslb%‘ﬁkbﬁ%'-é’oﬁ ining
guent’'r eanp

t he subse efI'ii ng procedureS, to provi uct 1 sopropy
benzenestream at the bottom of the second transalkylation zone; and feeding the

£

15 first isopropyl benzene-containing stream and the second isopropyl
benzene-containing stream respectively to the subsequent refining

procedures, to provide a product isopropyl benzene; or

b2) feeding a first benzene stream and the stream of relatively lighter
20 components into the first transalkylation zone from the top, contacting
with the catalyst for an transalkylation, and providing a first isopropyl
benzene-containing stream at the bottom; feeding the first isopropyl
benzene-containing stream and the stream of relatively heavier
components together into the second transalkylation zone from the top,
25 contacting with the catalyst for an transalkylation, and providing a second
isopropyl benzene-containing stream at the bottom of the second
transalkylation zone; and feeding the second isopropyl benzene-containing
stream to the subsequent refining procedures, to provide a product
isopropyl benzene.
30
It should be noted that the terms of “first”, “second” and so on used in
the process described above are provided for the only purpose of
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b2) feeding a first benzene stream and the streamof relatively

| i ghter 20 conponents into the first transal kyl ation zone fromthe
top, contacting wth the catalyst for an transal kyl ati on, and
providing a first isopropyl benzene-containing streamat the bottom

of 1ol aepUSFPI it BF HBRELRDTHE "D CHMAPleitipk, “MERG AU iSR he

transal yyffard ) l%]gﬁ%g% 'H%ff‘ﬁé‘@eltﬁfh @ngng%ﬁ&‘iﬁgnﬁrﬂi‘téﬂoh% 1 8t tand/or

for an transa and provi econd 1 sopropyl
benzenespwinahsequgnees/earamgemleﬁtbohemnfof the second transal kyl ati on
zone; and feeding the second isopropyl benzene-containing streamto

t he subsequent reflnlng procedures, to provide a product isopropyl

cocana” ank o008 Foitica? LR LR BPLolhe o Rhs g f the

for thefipgl beﬁﬂéﬂ@%@réﬁm & thet Sfream oFae]#fiveRs tightkt ‘é@rﬂggnents is in the

under st andi ng, which distinguish the different” subjects but never
make am;amgnecuﬂ 0345, ninoxe i prefevablye Ot 743 amd/thie speaghaliratio of the second
sequencgs/ arran emants t hereof 5In he above technical solution, in

step b1PSTEGRC r%m fatihe streame @ s latpeehie Heayieh £AMBOPRBLS if dahthe

or of or a0 04 &8 S GRIBIRRARBLY .73 o Ty SRBERE sZipigRafio pf the

to ype ﬁfrétebéhﬁéné@tﬁédrﬁethtHEe@tfbﬁm @@%%ﬁﬂél%lﬂ HtBr bbﬁlp@ﬂéﬁtsofs 1n the
0.3-5, nore preferably 0.7-3. In step é} the weight ratio of the

first bragmeoft Oehh,t mote prefeaa’obf 0él-ati ‘tlheyWelghItera’&IOr’rmfnéth flrst
th f 0.3-5, f bly 0,7-3; th

Lhe (i 1 BOKOBYT %9412%% BB e o dlif streans of nelasively heavier

rel ati V%:) ﬂgﬁgé&gtﬁ ‘?ﬁ'ﬁ elgt O13- Sh?np?é‘%‘?eféra%lfi P7-3P58d the wegght

prefera werght rat r'st” benzehe stre

the streaip ofhi ﬁlrﬁ'lgbéhzeﬁ@|s‘ﬁé‘amrt@pﬁie iﬁeaﬁmmaimngmﬁdﬂpol@@@?r@?yl
0.3-5. In the stream of rel atlveld/al i ghter conponents, the conten

di i $6propyreRezEndni ihprrcﬁrgemﬁz She hurihe streeniof veldivelyt highter
stream of rel ati,vel onent s he cont.ent

T R oS o e SOt B AR oD b PRAERE U hrdfsraply in the range

of 96-100 wt%. In the stream of relatively heavier components, the

content of tri-isopropylbenzene is preferably in the range of 1-50 wt%.

20 In the technical solutions above, the first transalkylation zone and the
second transalkylation zone can be each in the form of a fixed bed reactor,
wherein the catalyst loaded is selected from the group consisting of Y
zeolite, Beta zeolite, mordenite, SHY-1, SHY-2 and a mesoporous
molecular sieve, such as MCM-22 introduced by US4954325. The

25 SHY-1 can be prepared according to the process disclosed by
CN200410066636.2, and the SHY-2 can be prepared according to the
process disclosed by CN200610029979.0.

In the technical solutions above, the reaction conditions of the first
30 transalkylation zone can comprise, for example: a reaction temperature of
130~190 degrees C, a reaction pressure of 1.0~3.0MPa, and a liquid space
velocity of 0.5-10 hour'. The reaction conditions of the second
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20l n the technical solutions above, the first transal kyl ati on zone
and the second transal kyl ati on zone can be each in the formof a

fi xed bed reactor, wherein the catalyst |oaded is selected fromthe
group consisting of Y zeolite, Beta zeolite, nordenite, SHY-1, SHY-2
and a nesopQ nol ecul ar _si eve, such. as uce

(54954305 TSR e B BN Ea P Bpa i di ek ALKl efttsgature of
di scl os¢qgphy 1@\@98%&0@66&3?63 tléﬁg_mt) upt 5121 TR BMP'éleFé"ﬁrdeQ 11qu1d space
according to the process |sc ose y CN200610029979.0 In th

t echni caklealtytodOss-difbheurt he ﬂ“émcbperalnonoh(bm@nsom otfhehef pDiSj?lSB)@)ropyl
transalﬁylatloqlﬁone can conprise, for exanp a reaction

t enper aPEREEDE gmms:amegp@a@,rls;e, for @aammﬁ &Ib@@@r@u@n pragsyronda;300

of 't he EEARRAPEEoEnRIId Bindunidf Moiad: 1 40°dpERA €7 84, Uil

reaCt'OBoh%'iﬁ% ap’ér%tﬁfe é?%)‘(ﬂ-%@)‘»‘aég?éescc a reaction pressure of
1.0-3.0MPa, and 1 qui d space vel ocTty of 0.5-10 hour-1. The

operation conditions of the polylsopropyl benzene col um can
conpri se, fi xanpl e: an o .ation pressure of -300 5 h% kPa, a
colum top t@ rBIEQFrf'eSSo@Cq mm@é@e duesent apycntion, (A HASSBRE means

or coent * ARPTER rEhe DRBCEFFuT conteibfyl i ASESTRRiY Bieh hodns

confgi ny '}ﬁddlﬁ:tpﬂriaﬁpmﬁﬁie@%ﬁ?éﬂﬁlér%dkﬁld@oﬁ éﬁl@@&'@ﬁe(ﬁb'yebﬁhzene and

obtai ned "after the al kyl ati on conducted by benzene and propylene in
an al kypropylenceant an, aliylatioronrpactoss whnek neompresesoenzenez eisepropyl

§'OI MRS ﬁ%ea%éiaxb?%iz;%i’ uTiSaereRyl BeRzBne A e propEb bessne.
|

o oo Thef CRoleisBPRSpEL! Y BIATR | PeprRefisY! SHiRbiifIbEhabde  and

can be frid486pbepy leb%nzeﬁezwmmwg%n%rﬂlyrwmﬁthﬁasJalk ylatigepeodact

section(s) or a mxture thereof The process according to the present
i nvéht i sirean s ameapwiutsabPOpy00% by weight. The raw material of benzene

can be fresh benzene, recycled benzene from the subsequent processing

section(s) or a mixture thereof.

The process according to the present invention cuts the polyisopropyl
20 benzene through a suitable rectification into two streams of relatively
lighter and heavier components, wherein the content of diisopropylbenzene
in the stream of relatively lighter components is controlled to be at least
greater than 95 wt%, and the content of tri-isopropyl benzene in the stream
of relatively heavier components is controlled to be at least greater than
25 0.5 wt%. These two streams are subjected respectively to the
transalkylation, reducing the content of n-propyl benzene so significantly
that the content of n-propyl benzene in the isopropyl benzene is as
minimum as 320 ppm, thereby the product quality is increased and better
technical effect is obtained.
30
Description of drawings
Figure 1 is a flow chart of a process according to the prior art.
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20 benzene through a suitable rectification into two streans of
relatively lighter and heavi er conponents, wherein the content of

di i sopropyl benzene in the streamof relatively |lighter conponents is
controlled to be at | east greater than 95 W% and the content of

LT PR B SRR tD SR EORE e

st r eamsppEeURIVRSItRSh r espectively to the transal kyl ati on, reducing
t he conPent of n-propyl benzene so significantly that the content of

n- propyl befnenfigumet h2, i ¢her ofiyst béransadkykataen mizomeimarsd 32beppsagcond

t hereby, the product quality i.s increased.and better technigcal effect .
s obt aiteagalienatian Z0RG afe dh WeaiPHYSOF Y Soparatealined Pedaciprs, in
procegss af@(fé?i ng to the prior art. -5- Figures 2, 3 and 4 are
f1 ow’chB of a process according to the present invention. In

figure 2, the first transal kyl ati on zone and the second

transal kyl ati on_zone are in the formof two separate fixed bed

reactors inls phgareel3, thel nfifstgutamsalkylation stzanansaidyIthei osecond
zone and the,second transal kyl ati on zone.are in the farm.of two .
Separ at TAnSAGY Y dhdtore fn ther Fadh" 66 o Senarstg, fst befldbactars in
transalgé(iégi on zone and the second transal kyl ati on zone are

contained I'n one fixed bed reactor.

10
In figure 4, the first transalkylation zone and the second

transalkylation zone are contained in one fixed bed reactor.

In figures 1, 2, 3 and 4, 1 is the first transalkylation zone, 2 denotes

15 the second transalkylation zone, 3 denotes the polyisopropyl benzene
column, 4 denotes a catalyst bed layer of the first transalkylation zone, 5
denotes a catalyst bed layer of the second transalkylation zone, 6 denotes

the stream containing the polyisopropyl benzene as a raw material, 7
denotes the first benzene stream as a raw material, 8 denotes the second

20 benzene stream as a raw material, 9 denotes the first isopropyl
benzene-containing stream as a discharge from the first transalkylation
zone, 10 denotes the second isopropyl benzene-containing stream as a
discharge from the second transalkylation zone, 11 denotes the stream of
heavy components containing the tar as a bottom discharge from the

25 polyisopropyl benzene column, 12 denotes the stream of relatively heavier
components as a middle discharge from the polyisopropyl benzene column,

13 denotes the stream of relatively lighter components as a top discharge
from the polyisopropyl benzene column, 20 denotes the isopropyl
benzene-containing stream as a discharge from the transalkylation zone

30 according to the prior art, 23 denotes a top discharge stream from the

polyisopropyl benzene column according to the prior art.
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In figures 1, 2, 3 and 4, 1 is the first transal kylation zone, 2
denotes 15 the second transal kyl ati on zone, 3 denotes the

pol yi sopropyl benzene colum, 4 denotes a catal yst bed | ayer of the
first transal kyl ati on zone, 5 denotes a catal yst bed |ayer of the

second tran dlﬁéhié#gﬁ zone, 6 denotes the stream containing the
pol yi soprop%a 8s a raw materi al, 7 denotes the first benzene

stream as a ' 8 de e@@(cl;lqjg 2 z sk#te ;
raw nat eri aﬁggfr%gydgh }[) ngleﬁ ?(s)(%ﬁ?cséosgr%py gngebnte{-ﬁ?: {igfnélﬁ’g%gltl%ealﬁm a
as a di stbangeontaminigetlie pellyisopropyl ywenieme Horefed Gndermpedyisopropyl
second Esopropyl benz§ne- ntai ni ng stream az, a i scharge, fromthe

second PeBASACIGAlEMB . AHET sepagatondly tgetidication.od tapadigcharge stream

ol Peobt PR B RARSEPERAY! BonkehS: EQMHLC K PLERRL I, Glngnn top.
heavi eraAAMPQRRAN FBhea iy A RpYntanad dthieid fee kAt MI1SRPOBEYIned at the

benzene colum, 13 denoteS the streamof relatively lighter )
conponeadhimasn bottom diwdabhrsfeedmont heevyat ginpomenty Icondamang the tam] 1 1s

20 denotes the i sopropyl, benzene-cont ai ni ng stream as a di sgcharge
from t hehan iﬁga;mmniﬁ %ﬂbm@e@bpae%&m\g v%tlm;eaﬁ sream 8 and the top

denot ; .
accor di ADEREHSTRR 14° RS IR0y RBhPRNS QR RReLed Into
pr ogesstlas @At Ak ylatiohe A fraht . théhetop thersdf eamd cedhaidtedd Witk the
pol yi sopropyl benzene 6 is fed into a polyisopropyl benzene colum 3

After septalwst ofoy eact tfdnsalkylatiens opadi stsshatge prowide 5 a4 fsopropyl

t he pol yi sopropyl benzene col u i s.,0btained at the colum top, and a
st eam BPIFEASFQNIATANE P UCaBRED 3 1F DALMY 11 i's obtained &1 the

col um bottom which stream of heavy conponents containing the tar 11
Is then fed into the subsequent procedure. A benzene stream 8 and the

t op di schar Jdestpressnt dnviedridibeprntidiesonr egotinieahzeokitéon uan foltowsd a
into to the transal kyl ation zone fromthe top thereof and contacted

wi t A5t hpreeassl 9sproducing tseprapybenzent, compsisiogptheysigpsaof:

| sopropyl benzene-containing stream 20 at the bottom The
present invention provides a technical solution as follows: a 15

process of Ik S |~ Sl 6
a) feeding §5 g%‘réggﬂ c%n%)tglé%?%gct g@?ﬂ%f@%gﬁ%@@%@%@@@% |r¥§g06a into a
pol yi sopobugbpbepykbenzehentoldmne3utdésultinighim asstream of retdtavelelighter
| i ghter components 13 at tﬁe colum top, a streamof relatively .
heavi ercomponents 13 at the column top, a stream of relatively heavier
20 components 12 at the middle of the column and a stream of heavy
components containing the tar 11 at the column bottom through a
separation by rectification, in which the stream of heavy components
containing the tar 11 is fed into the subsequent procedures; wherein the
stream of relatively lighter components 13 contains at least greater than 95
25 wt% of diisopropylbenzene, and the stream of relatively heavier
components 12 contains at least greater than 0.5 wt% of tri-isopropyl

benzene, as showed by figures 2, 3 and 4, for example; and

bl) feeding a first benzene stream 7 and the stream of relatively
30 lighter components 13 into the first transalkylation zone 1 from the top
thereof, contacting with the catalyst for an transalkylation, and providing a
first isopropyl benzene-containing stream 9 at the bottom; feeding a
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20 components 12 at the mddle of the colum and a stream of heavy
conponents containing the tar 11 at the colum bottomthrough a
separation by rectification, in which the stream of heavy conponents
containing the tar 11 is fed into the subsequent procedures; wherein

the str e | vV | i ght er S i Ns: |.e

(e Streaah SN Skt SATRGREe o ST AL Tk Ghponents
relati V?Q)’iﬂ_iéaﬁﬂee56?@1@8%‘%@&1@@&&6% 2bAE AlfrdRefie %ﬁaﬂl%rrebﬂaaoﬁta'i:ting
wt % of tri-isopropyl benzene, ds showed by figures 2,”3 and 4, for
exanpl ewitindhb djtal petdfog aa friansalloglatiomy snd garovidang a secendemoprdpyl
relatively 30 lighter, congonentz)[lS into the firsf t .anss,t?ll kél atjon

zone 1 PeBEERECAMBIRMG sBeam d b akthe§okam; and pgsiher frstasopropyl

St oam BehPeTorfiAffie HicaRf 7 ahtyHe LRBRANbRDERET ErEARLE dhinine

the streganf 10et@&pactively ahige s‘iﬂiﬁéﬁ'ﬁ%ﬁt?eﬂaih t BrédedwReone provide a

transal kylation zone 2 fromthe top thereof, confacting with the
cat al yspréductarsaprapyd|beizariegras showpddyy digurea? s éooeaanyple; apy|
benzene-contai ning stream 10 at the bottom and feeding the first
I sopropyl 5 benzene-containing stream 9 and the second i sopropyl

benzene: CONbNNFAGRE SRTID PERPERLIMELI o Uhfs HOSSHEth 6P Tidthfidely

pr ocedur es, provi a product Tsopropyl benzene,

figupe Hghter compohentPr1 PIntd abei figse tfdnsdlkPeatienezene epnfréntntie top
the streamof relatively 10 |lighter conponents 13 into the first

t r ansal tharepfpaontawing fwith theecatadyshéoren, transalkgtlatignyiand previding a
ot chebbiso b R R s ook FEREEH he i
: | € ar> - t - .

| bt or ORI WA AL B R A0 ahd EE SIEETPL ) MLYE) Highjer

from t heoddpdragntshe? efgethentimtdi i wetbntiheraeghttylatidorzaare 2 from the
transal kyl ati on, and providing a second isoproggl benzene- cont ai ni ng

st r éam tp athacefpocontactigl Wt Hae t ratalysbnton saipr tigpsalkylation, “and
o pr owPHe HIBEGaE NGO By PYb AR SO RS sty Pt HHe Rartpm:
for exagpiefedfing the second isopropyl benzene-containing stream 10 to the
subsequent refining procedures, to provide a product isopropyl benzene, as
showed by figures 3 and 4, for example.
20
Specifically, in figure 2, a stream containing the polyisopropyl
benzene 6 is fed into a polyisopropyl benzene column 3. After separation
by rectification, a stream of relatively lighter components 13 is obtained at
the column top, a stream of relatively heavier components 12 is obtained at
25 the column middle, and a stream of heavy components containing the tar
11 is obtained at the column bottom, which stream 11 is then fed into the
subsequent procedures. The first benzene stream 7 and the stream of
relatively lighter components 13 are fed into the first transalkylation zone
1 from the top and contacted with the catalyst for an transalkylation, so as
30 to provide a first isopropyl benzene-containing stream 9 at the bottom.
The second benzene stream 8 and the stream of relatively lighter
components 12 are fed into the second transalkylation zone 2 from the top
-8 -



Specifically, in figure 2, a stream containing the polyisopropyl
benzene 6 is fed into a polyisopropyl benzene colum 3 After
separation by rectification, a streamof relatively lighter
conponents 13 is obtained at the colum top, a streamof relatively

ot I?ZL?J BRArEau e Bt B8 SRR oy dne DRI o6 i W vide
co T SRS PR egtabling Ledabplo AtmetpeienTh  fs
|'i ght er isopropyént bedZene-edmdinimgo sheainr s9 tambsahleyl second zosepiopyl

fromthg top and contacted with tbg catalyst .for an trapsal kyl ati op, .
so as 30CRECREWRATHAIRIITY r§'tfe?1§bpr1 yd e n&lontlE nSHPsedrenm pelaning

|1 anoor PEBwsbiEs: S0 B0y TECABR IR TsOuRRH] BEn2bET ) P ot on zone 2

fromthe top and contacted with the catalyst for an transal kyl ati on,
so as to provide a second isopropyl benzene-containing stream 10 at

t he bottom ITHegtrassd ambgr apstireimencentainong dheipwalyisopropel benzehe 6 as
second i sopropyl  benzene-cqntajning siream 10 are fed into, the
subsequénfaVefateriak 1§r de dm&,ataotwéopa@py eDeRBefet CoLHPRogl| After

ol yi sotsaaptidh byehecRicaith, & sfhedbd B PIANVEY el Componsts g3 s
benzgneoblined at th E6lum@rRiRtd Sfrelvn 0FGlelativaly BeavierstdAPBMEInts 12 is
relatively lighter conponents 13 is 10 obtained at the colum top, a

st r eam obtainkdt iatelthehealiitem conddbentandi 2ai streanai néd hgaviyheampoments
m ddl e, and.a.stream of, heavy co n S cqnt ai ni the tar, 11 is .
bt ai neGORRIAHE (IR Hots GV AL She capan hottin which stisamel 1 is
subse re. tr r f

el a i val QALY e SUBsChYCH BEBCEMLE! T A CufbEREGRE SHRRA'T and
transal #hd altreamz ote reldtively Neghter auinponkacs eti3watrd féd aabalthist first
for an transal kyl ation, so as to provide a first isopro

yl
beni&netransaBiyabigrs zoagnl dronviheHopr andt ¢omtacted w1trhs€h¢ sapakysyIfor an

b - ini 9.and th f.relati Ligh ..
comoncaoaBolaBteEy Py (o REUEAG b AHEL pPIDPY] DERECBS Conaining

top a“dst‘gc%ﬁ?c@ g '”’[hteh‘%eﬁﬁﬁ%hYSt ﬂ?efﬁrrsf’misbgﬁﬂﬁ?"l kb%glg%ﬁ@*c&?ﬁ?‘"i‘ﬁing
to provide a second | sopropy benzene-contal ning stream romthe
react i ogtreant fadthestrebm oft redatively ilgslited dorhpohkats dlsaquéed into the

refining procedures o.provide _the product isqgpropyl benzene. During
step b2secang t@éﬁ@dkyiaté@nm dairome thectop @nge%@mé&tgg aw1thnthe catalyst

trapgsal kyl atji on zone nd the second 25 transal kylation zone 2
shodd BY riogur dranSaodafiony onSS; nBSe Bi 1 PEIVIAY t e AebRlh TsoBFopyl
under st Bélzédlconthiing SHROANTY 8Re MARAHRILA Ghe BOWSRI t The
carry out the step b2),” nanely using one single colum to contain
bot h t hetréamstl Ot isirfed kylcathersulmseeuereante fihing groceduress 4b kytatidenthe
zone 2, as,showed by Eigure 4. )
product isopropyl benzene. During step b2), two separate columns can be
used respectively as the first transalkylation zone 1 and the second
25 transalkylation zone 2, as showed by figure 3. In addition, those skilled
in the art can understand that, in one embodiment, one single column can
be used to carry out the step b2), namely using one single column to
contain both the first transalkylation zone 1 and the second transalkylation
zone 2, as showed by figure 4.
30
The process according to the present invention cuts the polyisopropyl
benzene through a suitable rectification into two streams of relatively
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30 The process according to the present invention cuts the

pol yi sopropyl benzene through a suitable rectification into two
streans of relatively -9- [lighter and heavi er conponents, wherein
the content of diisopropyl benzene in the streamof relatively lighter

ts,13 | trolled to b t 4l t t han:95 W % d
Che: connentehand KENsE csiPpobeTntheteih L ERuTknt A7 Mirstntobly)Befizene
V\Ite Oa/;“ '?'Lleﬂ:gl s? ri l?:i iﬁréol? tlt he gg%ﬂé%ﬁe%(%}gg{%n t ht%qgts)#syleggpr o{)ey(% ﬁze%r??aeﬂlee%ﬁ
col um gréatershahd 2oyt lamd the coatawsof itnrisapropivt banrenst mete stream

rel atively heavier. conponents 12 is taken out fromthe columm m ddl e
capabl eobfelpdivelysheaviaragomponents e & cogikoled dpibopt i@@stmﬁﬁé than

thanoos0ul sia6ranan e (EBhERR “bf Y PEBmuEn L iRt Bffidbropy!

stream BEnyeh@idolfhin P fbnereaNallowirde ¢he ?50§iﬁ@l§1lt a® AR t}%ch §f¥ﬁgm

t
0.5 W% The present invention will be further illustrated by t
f ol | owi afj reletopélss heavidix aophponEntsmpleisi jaléer anrti from dhieheolumn middle
procedur es of fi%ur.e 2, the first trapsal kyl atiofn .. )
capable of being such that ensure the content of diisopropylbenzene in the
stream of relatively lighter components of at least greater than 95 wt%
10 and/or the content of tri-isopropyl benzene in the stream of relatively

heavier components 12 of at least greater than 0.5 wt%.

The present invention will be further illustrated by the following
examples.
15

Example

[Example 1]
According to the procedures of figure 2, the first transalkylation
20 reactor was loaded with 20 g of a catalyst of Beta zeolite, and the second
transalkylation reactor was loaded with 50 g of a catalyst of MCM-22
zeolite. The reaction conditions of the first transalkylation reactor
comprised: a reaction temperature of 150 degrees C, a reaction pressure of
1.2MPa, a flow rate of the first benzene stream (stream 7) of 40 g/hr, a
25 feeding rate of the polyisopropyl benzene (stream 13) of 20 g/hr, and a
content of diisopropylbenzene in stream 13 of 98%. The reaction
conditions of the second transalkylation reactor comprised: a reaction
temperature of 180 degrees C, a reaction pressure of 1.5MPa, a flow rate
of the second benzene stream (stream 8) of 80 g/hr, a flow rate of the
30 polyisopropyl benzene (stream 12) of 80 g/hr, and a content of
tri-isopropylbenzene in stream 12 of 10%. The reaction was carried out
continuously for 5 days.
-10 -



20 reactor was |l oaded with 20 g of a catalyst of Beta zeolite, and

the second transal kyl ati on reactor was | oaded with 50 g of a catal yst
of MCM 22 zeolite. The reaction conditions of the first

transal kyl ati on reactor conprised: a reaction tenperature of 150
degrees C, a reaction pressure of 1.2MPa, a flow rate of the first
benzene stream (stream 7) of 40 g/hr, a 25 feeding rate of the

pol i sopr opthdeppefgiidnt IceilibhnsolofOtigd NpolpiépRopglt SRhzehe column
di i sopropyl benzene in stream 13 of 98% The reaction conditions of

t he secoomprmsedabkydhtmantopedemperatume ofelB?2 alagraesi ©n at eohenat bottom
of 180 degrees C, a ction pressure of 1.5MPa, a flow rate of the
second BRPEREITEQEAT gséfﬁ&%ﬁﬁsﬁ, andsan gperatign; PLRFSHEE SN a30

pol yi.sopropyl benzene (stream 12) of 80 g/ hr, and a content of
tri-irsopropyl benzene in stream 12 of 10% The reaction was carried

out conti nuRuglctid®reSultay & convers_ioiih@fQﬁerllﬁélwmsmﬁi beazehe ldR65%

pol yi sopropyl benzene colum conprised: a colurm top tenperature of

132 degardsa Contemioo fimrpbopybbeneeperiat theeisaprapyldwnzene of 4tpam for
operatign essure -80MPa. 5 _ Reaction results: conver si on of
the pol ﬁw ?&éﬁ&@m%&yﬂaﬂ@%remanoa b FORVETSIOTh Ay Ui IPal¥nisopgopyl
in the i yhfberseng qf .4 f I WS alkyhat i
react or PEIREREY DESa7E T Bndoa” HouttB} | OF ol behzHE" i I, Rhpropy!

contignt behzen@giPy20 hgnnefur the séeond erreRikyldtidereaotof 520 ppm

for the second transalkyl ati on reactor. [Exanple 2] According to
the procedures of figure 2, the first transal kyl ati on reactor was
| oaded with ﬁo ﬂ?@i&cﬁ catal yst of Beta zeolite, and the second 15
transal kyl a[ &a ])r was | oaded with 40 g of a catalyst of MCM 22

zeolite. Thgg&ﬁﬂqhgzt(?of}?é tﬁﬂfb%cﬁfrfets Q%f gi[gglﬁret Q?gﬁ?éakﬂfﬁt khsafRG TR on

COI'TpI’i sed: a reacti enperature o ees reaction

pr essur geagftot - whkdoadetll with 3i0e §0®f aheafalyst obddetneestiteaandstheesecond
7) of 60 g/hr, a feeding rate of the polyl soBropyI benzene (stream

13) 16f twengalsylasion geactenwantloaded veidhr 4Py Ebehzaneatatysft odaMEM-22
of 99% T reaci.' aQn congésqti ons gft-the second g]ré_agstal ll%lg%i an. reactort
conpris%%‘.) 1. oad {1 T AEHOL At ORELPNS 78T LG o LIS  Ugsa ¥]ia6]r9n feactor
pressurg, redcki zZen
b S offlsS ppctclipiaberstubir sasuatieiers KIARR rkeane of
of 40 gl2MPanda &lovntrate off the first benzene stream (stream 7) of 60 g/hr, a
feeding rate of the polyisopropyl benzene (stream 13) of 20 g/hr, and a
20 content of diisopropylbenzene in stream 13 of 99%. The reaction
conditions of the second transalkylation reactor comprised: a reaction
temperature of 175 degrees C, a reaction pressure of 1.5MPa, a flow rate
of the second benzene stream (stream 8) of 60 g/hr, a flow rate of the
polyisopropyl benzene (stream 12) of 40 g/hr, and a content of
25 tri-isopropylbenzene in stream 12 of 8%. The reaction was carried out

continuously for 5 days.

The operation conditions of the polyisopropyl benzene column
comprised: a column top temperature of 128 degrees C, a column bottom

30 temperature of 209 degrees C, and an operation pressure of -135MPa.

Reaction results: a conversion of the poly-isopropyl benzene of 48%
- 11 -



25 tri-isopropyl benzene in stream 12 of 8% The reaction was carried
out continuously for 5 days. The operation conditions of the
pol yi sopropyl benzene colum conprised: a columm top tenperature of
128 degrees C, a columm bottom 30 tenperature of 209 degrees C, and

" the nolaF oBpFEIhEaRbrapyEbERaenes, i By SRTRBR for
' eact of hikst @RAYAKYIATof réd@oRo! Yand OPicolerSRSTF TS g%ggamfs%gepyl

content of n-propy nzene in the isopropyl benzene of 43
t he secberdzenanedl kpPat and meacintdent Sof BEx-groipyl3benzenac cor thaegisopropyl

the procedures o lgure 2, the first transal kylation reactor was

| oaded ﬁﬂlﬁegg ng' @b@mt g %ﬁccﬂé‘i érmiﬁygfl%de?ﬁ@rsecond
transal kyl ati on reactor was | oaded with 40 g of a catalyst of SHY-1
zeol'te. 10 The reaction conditions of the first transal kyl ation
react or conPEkaﬁleeag,]leaction tenperature of 150 degrees C, a
reaction pressure of 1.2MPa, a flowrate of the first benzene stream

(stream 7) diccndinghto thd qeaioceglures eobf figuerepadl ythsodirsty transalleykation
(stream 13) of 60 .g/hr,, an content of diis opyl benzene i.n.stream
5 of GERCIoRavASABAGH Woro0: Srat Br iy o ds ez es HrGarRy I rcond
react or | : i t e 4 af 3 .
react | oA BUGTRS oif refaR Py 1RGN HIFAD' s K1 CRRISSE R SHY L Zeolite.

(stneanT8r e¢adt@od tondRidhOVof ahe fifst hrardallkyFtid®mdackenzmaprised: a
(stream 12) of 80 g/hr, and a content of tri-isopropyl benzene in

st r eam tenatforstemperatasetafoh Stladegrees o surcastran mressuse fodr 1 2MPa, a
col am’ demprrieg! e Brinhelesne aifna areen 1B all el Bede rate
oot om LT BOHGRirot ST BERIEAE Gurell 39)008 A1) e 914 tnt of
benzenedidfop2dpylbenzene in stream 13 of 98%. The reaction conditions of the
15 second transalkylation reactor comprised: a reaction temperature of 180
degrees C, a reaction pressure of 1.5MPa, a flow rate of the second
benzene stream (stream 8) of 80 g/hr, a flow rate of the polyisopropyl
benzene (stream 12) of 80 g/hr, and a content of tri-isopropylbenzene in

stream 12 of 5%. The reaction was carried out continuously for 5 days.

20

The operation conditions of the polyisopropyl benzene column
comprised: a column top temperature of 132 degrees C, a column bottom

temperature of 213 degrees C, and an operation pressure of -95MPa.

25 Reaction results: a conversion of the poly-isopropyl benzene of 62%
and a content of n-propyl benzene in the isopropyl benzene of 430 ppm,
for the first transalkylation reactor; and a conversion of the
poly-isopropyl benzene of 45% and a content of n-propyl benzene in the
isopropyl benzene of 480 ppm, for the second transalkylation reactor.

30

[Example 4]
According to the procedures of figure 2, the first transalkylation
-12 -



and a content of n-propyl benzene in the isopropyl benzene of 430
ppm for the first transal kylation reactor; and a conversion of the
pol y-i sopropyl benzene of 45% and a content of n-propyl benzene in
t he i sopropyl benzene of 480 ppm for the second transal kyl ati on

firet theidanAnpgac §5APSELAtoER (aIPSCEEIEE 7ebY "ghE fhe befond
cat al ysita%fsaﬂgrfl%t?cﬁpkéé&or%ﬁstlbﬁdéﬁcﬁlﬁ'ﬂl SOagﬁﬁ‘ & hedIyan ofeSHNCI] YRdlite.
| oaded with 50° g of a catalyst of SHY-1 zeolTte. The reaction

condi ti dhe oéacthenf conditionssef khitafirsi traxmatl kylatoomr resedor compeisedh a

tenperature. of 145 degrees reaction, pressure of 1.3MPa, 5 Flow
rate of 'qafd1QR tompeyaiuFe %ﬁc Jé%mi@gre%ﬂhﬁ maction gressuke dedi HylPa, a

cont &nt 81 AR HSHES FRY RARERR St ddhtiedn Chol i Whuod fefding rate

condi ti gsthef gUl?l 1t bengehky(stémm 189chberogogrtid, s@d & content of
reaction tenperature of "178 degrees C, a reaction pressure of 1.5MPa,
a fl ow dAasepopdpyHeenzarmndn ird¢rmz edeok 008am (‘Fheamacsiomtonditighksrof she

flowrate of .the palyisapropyl benzene (.stream 12) .of 100 g/ hr, an
cont ent SefoRqd itralag%lrléawl@@n FEaetatncompiEacds aoffeqzzﬁwnﬂf‘énpga%mrsnog/a@
carried i l.y: for . e operati (@ kit L O
o' L he d8tedO T MbHACKOIC (prestRYe - of 1 sMPAC BRIy Pltes QT *fecond

t emper abenge®é steSamesieeantcs)ao€ol /et ofldwnRgeabd fth_eofml?}li'%olpropyl
degrees C, and an operation pressure of -80Mra. Reaction results:’
a convebensenof(stieanpad 2) pfod®g/hrpandemcattenswiatri-isopropghhengene in

n-propyl benzepge in,the i ropy]. benzene of 410 ppm,. 20 fqr fthe

[T Dot LHRSHN ko) 13y eabhbreRttiananas ivarisdsits EBMuttuslY: falos .
benzene of 50% and a content of n-propyl benzene in the isopropyl
benzene of 480 ppm for the second transal kyl ati on reactor.

The operation conditions of the polyisopropyl benzene column
15 comprised: a column top temperature of 125 degrees C, a column bottom

temperature of 215 degrees C, and an operation pressure of -80MPa.

Reaction results: a conversion of the poly-isopropyl benzene of 45%

and a content of n-propyl benzene in the isopropyl benzene of 410 ppm,

20 for the first transalkylation reactor; and a conversion of the

poly-isopropyl benzene of 50% and a content of n-propyl benzene in the
isopropyl benzene of 480 ppm, for the second transalkylation reactor.

[Example 5]

25 According to the procedures of figure 3, the first transalkylation zone
and the second transalkylation zone were in the form of two separate fixed
bed reactors in series. The first transalkylation zone was loaded with 15
g of a catalyst of Beta zeolite, and the second transalkylation zone was
loaded with 60 g of a catalyst of SHY-1 zeolite. The reaction conditions

30 of the first transalkylation zone comprised: a reaction temperature of 150
degrees C, a flow rate of the benzene stream (stream 6) of 110 g/hr, a
feeding rate of the polyisopropyl benzene (stream 8) of 20 g/hr, and a

-13 -



[ Exanpl e 5] 25According to the procedures of figure 3, the first
transal kyl ati on zone and the second transal kyl ati on zone were in the
formof tw separate fixed bed reactors in series. The first
transal kyl ati on zone was | oaded with 15 g of a catal yst of Beta

2" cat ar SRt 5 GHSHRroPRISANE LT s oAENGRT o Fehor (P ¢ Fidtion
Lransal kyhaltiofis 2 ofc theTReband: t@aﬁ?ﬁﬁ(kéﬂ@ﬂohefmﬁ{@t Somistisdd0 flegsston

, a flowrate of the benzene stream (Stream 6) of 110 ?/ r, a
f eedi ngtemperaturchefpd/Pi siegropy| Cheazpressiwer atinth®) caftl@0 of/ the sexbnd

Feact | oFFASGHRI AR08 SHAL 30 BONON FaHE AeTaoN Sofld &Mipandoa.captent
tho. Secohafr buttosy Bensdie BRI o G a: 41 o in, WayPagffod out
g/ hr, ap@neine@uistptfop Playki -1 sopropyl benzene in stream9 of 6% The

reaction was carried out continuously for 5 days. The operation
conditions of the polyisopropyl benzene columm conprised: a colum

top tenperatuyre of 134 degrees,.C, a coluym bojtomto t erature of

215 degr ces TBE oARCEHIOMorRANBHOR o e OBGRPRIOPYL " RERZERSN cOlumn
results; rsi t - | ORy! f~60Q%

cont entc%ﬁlﬁrﬁ%ér/(gpél g(rflltzlrelne‘i)l E eelrléfs{%r @%yllﬁﬁe@%%gﬁgg)o ? %6%&8%%? 1?%trt0m
the1bi regmpepazatlof 215 aegrers;C aadarr opeeitibap@ssthe of -§0MPa.

pol y-i sopropyl 15 benzene of 53% and a content of n-propyl benzene in
t he i sopropyl benzene of 480 ppm for the second transal kyl ati on

zone. [ ExamRl 2 ®on results: a conversion of the poly-isopropyl benzene of 60%

and a content of n-propyl benzene in the isopropyl benzene of 460 ppm,
for the first transalkylation zone; and a conversion of the poly-isopropyl
15 benzene of 53% and a content of n-propyl benzene in the isopropyl

benzene of 480 ppm, for the second transalkylation zone.

[Example 6]
According to the procedures of figure 3, the first transalkylation zone
20 and the second transalkylation zone were two separate fixed bed reactors
in series. The first transalkylation zone was loaded with 50 g of a
catalyst of Beta zeolite, and the second transalkylation zone was loaded
with 30 g of a catalyst of SHY-2 zeolite. The reaction conditions of the
first transalkylation zone comprised: a reaction temperature of 148 degrees
25 C, a flow rate of the benzene stream (stream 6) of 100 g/hr, a feeding rate
of the polyisopropyl benzene (stream 8) of 50 g/hr, and a content of
diisopropylbenzene in stream 8 of 99%. The reaction conditions of the
second transalkylation zone comprised: a reaction temperature of 185
degrees C, a pressure at the outlet of the second reaction zone of 1.5MPa, a
30 flow rate of the polyisopropyl benzene (stream 9) of 25 g/hr, and a content
of tri-isopropyl benzene in stream 9 of 8%. The reaction was carried out
continuously for 5 days.
-14 -



According to the procedures of figure 3, the first transal kyl ati on
zone 20 and the second transal kyl ati on zone were two separate fixed
bed reactors in series. The first transal kyl ati on zone was | oaded
with 50 g of a catalyst of Beta zeolite, and the second
transal kyl ati on zone was | oaded with 30 g of a catal yst of SHY-2
zeolite. The reaction conditions of the first transal kyl ati on zone

conprised: g Heeaéf)bfﬁtiéﬁ‘ MRl tohsOf oL 4h egb?ﬁ%oﬁoﬁyl abeh9eneat®18inn
t he benzene stream (stream 6) of 100 g/ hr, feeding Fate of the

pol yi soponyytiséénaerelumnrtgmténperatitregolirl 2degreest gat cofumn bottom
di i sopropyl benzene | tream 8 Qf 99% The reaction condifi t he
second ¥$‘§9§5@W%@ﬁ e o ABdean Qneéaeppoquwﬁ%pﬁﬂ&g)walss
deglrvges C, a pressure at the outlet of the second reaction zone of
1.5MPa, a 30 flow rate of the polyisopropyl benzene (stream 9) of 25

o/ hr, and aResRR reSults! o conveRybndenanBepoly-HaPAPY BénBlhe BIS3%
ays. e

reaction was carried out continuously for 5
oper at i and caredintenhofoh-prepybbgnzencony theasepnepyblbhenzenenpfi4d:prpm,

col U ESPULeTRel TAe P12 desrees G 3 SOLU BOL PRI ST ALWS
R ti 15 [ - f: 0
neccLIoBehsSHEL BT, 360THRUCLOReh® PR SBHCRETAE" O oy

ppmiof obehhené iofs3 10 ppiaalfesy ke isecondngansalkydationvesneon of the
pol y-i sopropyl benzene of 56% and a content Of n- propyl benzene in

the isopropyl 10 benzene of 510 ppm for the second transal kyl ation

zone. [ExanEte ;“LH According to the procedures of figure 3, the
first transhFROMRIA zone and the second transal kyl ation zone were

two separat ﬁéddﬁ‘i’nge{\%ﬁgﬁf@}@ééd&éiﬁgg?%ﬁﬁ3 The ﬂﬁs“t%&aqalégtl%tmn zone

transal kyl at1on zon aded wt a4 catalyst o

zeol i t eandnthet becord anansalkydation abhenweeeawe sepasgied findd béd peadtors
a catalyst of MCM 49 zeolite. The reaction conditions of the first

trah8al Ky |SQrieh zdree congh itsaasalkylatien eancenpes alaadedorwithy 4fbgg eof a
Ca Tl WA §LE of BEES RBIFE %rtd "HE"S S AEATRLa Ky 1800 Donedwas loaded
with 40 g of a catalyst of MCM-49 zeolite. The reaction conditions of

the first transalkylation zone comprised: a reaction temperature of 151
degrees C, a flow rate of the benzene stream (stream 6) of 80 g/hr, a

20 feeding rate of the polyisopropyl benzene (stream 8) of 40 g/hr, and a
content of diisopropylbenzene in stream 8 of 98%. The reaction
conditions of the second transalkylation zone comprised: a reaction
temperature of 171 degrees C, a pressure at the outlet of the second
reaction zone of 1.5MPa, a flow rate of the polyisopropyl benzene (stream

25 9) of 50 g/hr, and a content of tri-isopropyl benzene in stream 9 of 5%.

The reaction was carried out continuously for 5 days.

The operation conditions of the polyisopropyl benzene column
comprised: a column top temperature of 134 degrees C, a column bottom
30 temperature of 215 degrees C, and an operation pressure of -80MPa.

Reaction results: a conversion of the poly-isopropyl benzene of 57%
- 15 -



20 feeding rate of the polyisopropyl benzene (stream8) of 40 g/hr,

and a content of diisopropyl benzene in stream 8 of 98% The reaction
condi tions of the second transal kyl ati on zone conprised: a reaction
tenperature of 171 degrees C, a pressure at the outlet of the second

(ot r et §eitedy O B oPopyP Yeb@ihienin ohe BERFOBIR IR n DE-ES) pom,
stream foPthé%irstitan AN 1A oNCEORE! I 1 QUEORPBEIBHOE 'tlffe I@lyﬁs‘é&ﬂ@pyl

The operation conditions”of the polyisopropyl benzene col u
conpr i sbdnzeneoblinh2ep anshypereanteatodf 184pqyledenzens anl the isopropyl

30 tenpgrature o 5 degrees, C, and an opejpation pressure of -80Mra.
ond o cbRneaRS G ‘ﬁérmﬁpb foE the second Hansalsapor EeRsene of 450

ppm for the first transal kylati on zone; and a conversion of the

pol y=i sopropyl benzene of 52% and a content of n-propyl benzene in

t he isopropyEXam%&nge] of 470 ppm for the second transal kyl ati on

zone. 5 [Exanple 8] According to the procedures of figure 4, the

first transéfldgordingriozthe paadedhres of digure dnshe fyrsdttransaldydationezone

contained.in one fixed bed reactor. The first transal kyl.ati on zone
oo Fonand thenSerone oragsalkalayin AP wers coningd dndonfe fodkbred

transal l.on . : I

zeol it e%.%gfﬂéhr ea%ﬁ?gﬁyﬁgiﬁ%ﬁ@;kﬂlslm&*ﬁt %@n? |Vgé§ q?gg‘%]‘ga‘ﬁ@ﬁ g{)i%/ng\f;%ﬁ:gtalyst
compoi sgfl Bé&ar eclit®nandher sécured efardsiikgbaioaszdne avdd dvaded ewith 20 g
t he benzene stream (streamgﬂof 120 g/ hr, a feeding rate of the )
pol yi sopf apydatbbystend MECMatd gyealitez0 dher reaetion condationsf ofsthe first

O o BRI Do e AR P Rt el o
rate of o Bl WHCHIC e Sca) (Rlrei? (F8F 010 T/hd: AiTepdife’ kY of
ggm IegéI ﬂ’f)ﬁ;t polyiseppoppl | beaneroe (streaty e@)n 8f 0701@/hr Thend eactdomtentsof
15 diisopropylbenzene in stream 8 of 99%. The reaction conditions of the
second transalkylation zone comprised: a reaction temperature of 170
degrees C, a pressure at the outlet of the reactor of 1.5MPa, a flow rate of

the polyisopropyl benzene (stream 9) of 20 g/hr, and a content of
tri-isopropyl benzene in stream 9 of 10%. The reaction was carried out

20 continuously for 5 days.

The operation conditions of the polyisopropyl benzene column
comprised: a column top temperature of 125 degrees C, a column bottom
temperature of 208 degrees C, and an operation pressure of -150MPa.

25

Reaction results: a conversion of the poly-isopropyl benzene of 53%
and a content of n-propyl benzene in the isopropyl benzene of 300 ppm,
for the first transalkylation zone; and a conversion of the poly-isopropyl
benzene of 45% and a content of n-propyl benzene in the isopropyl

30 benzene of 360 ppm, for the second transalkylation zone.

[Comparative example 1]
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20 continuously for 5 days. The operation conditions of the

pol yi sopropyl benzene columm conprised: a columm top tenperature of

125 degrees C, a columm bottom tenperature of 208 degrees C, and an

operation pressure of -150MPa. 25 Reaction results: a conversion

Efe t Qﬁep?'n y- ch)rgggﬁot&%”ze”;g%g gg% F%%OFDM ﬁggqﬁigy%)t%n unit had

transal biﬂ IR r&Rter, ?Jlget‘%lﬁ%%’ﬁ‘éﬁhp’%vﬁ d}QﬁerBhYﬂéﬁPbﬁP%ghé% CHE the

of 45% an a content o propyl benzene in the Isopropyl ene
of 360 pphyisbpropht beczenkt tealusahkywhidlorstream Wadnfear &ntirelgxartpl ¢the

ani hauﬁ&%ﬁkm%érﬁaéé‘&orr o Bhe transeikoRHOR:E0me Avas 08064 B & of
ent 1 Pty PRI shD FRARL PRI B TRacfBhy Pmatte RS ) M BhncC. @

was | oagotbtibh Hrelsfr@fofS 121 Al ¥SflowW rBed dZBehizkfie @f rl@’()?tg/ﬁf* a flow

tenperature of 153 degrees C, a Treaction pressure of 1. f1 ow
rate of ratenzefetlo mﬂy@ﬂdpromrlflhwnzm@ mff t3@ mihy; sapdopyl cbaﬂmaheof

o 485055 i n S ST RES L BB FEE Y e
I | b
17 SR TS Y, i pobrony] petuene

benzgne of 560 ppm 15[ Conparative exanple 2]

Reaction results: a conversion of the poly-isopropyl benzene of only

35%, and a content of n-propyl benzene in the isopropyl benzene of 560

15 [Comparative example 2]

It was same as the [comparative example 1], except for the
transalkylation zone being loaded with 60 g of a catalyst of MCM-22
zeolite, a reaction temperature of 185 degrees C, a reaction pressure of
1.5MPa, a flow rate of benzene of 80 g/hr, a flow rate of the polyisopropyl

20 benzene of 80 g/hr, and a content of diisopropylbenzene in the
polyisopropyl benzene of 96%. The reaction was carried out continuously

for 5 days.

Reaction results: a conversion of the poly-isopropyl benzene of 55%,
25 and a content of n-propyl benzene in the isopropyl benzene of 820 ppm.

[Comparative example 3]
It was same as the [comparative example 1], except for the
transalkylation zone being loaded with 60 g of a catalyst of MCM-22
30 zeolite, a reaction temperature of 172 degrees C, a reaction pressure of
1.5MPa, a flow rate of benzene of 100 g/hr, a flow rate of the
polyisopropyl benzene of 80 g/hr, and a content of diisopropylbenzene in
-17 -



It was sanme as the [conparative exanple 1], except for the
transal kyl ati on zone being | oaded with 60 g of a catal yst of MM 22
zeolite, a reaction tenperature of 185 degrees C, a reaction pressure
of 1.5MPa, a fIOM/rate of benzene of 80 g/hr, a flowrate of the

1 Sopr 01 BOMBRBTREST SRSl oo e tilie hnoBbn, was carsischnout
was Carébﬁﬁ.ﬁwﬁﬁﬁ9qbquﬁﬂgby for 5 days. Reaction results: a

conversion o € pol y-i1sopropyl benzene of 55% 25 and a content of

n- propyl benzene in the isopropyl benzene of 820 ppm [Conparative
exanpl e 3] It was me as the [conp ratlv exanp except for
t he tr ansal Bﬁa&ﬂ%r@mﬁsm GROY esden y Jcsppaogai }hegh?terkﬁ of 40%,

reace: ohieocanidit BB HPRGF 3éﬁb%ﬁoyi§§xﬁ§%é‘?%§s&5¢ﬁp,p%m-

flom1rate of the polyisopropyl benzene of 80 g/hr, and a content of
di i sopropyl benzene in - 17- the polyisopropyl benzene of 96% The
reaction was carried out continuously for 5 days. React i on
results: a conversion of the poly-isopropyl benzene of 40% 5 and a
content of n-propyl benzene in the isopropyl benzene of 630 ppm
Clains 1. A process of producing isopropyl benzene, conprising the
steps of:
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a)feeding a stream containing the polyisopropyl benzene (6) into a 5
pol yi sopropyl benzene colum (3), resulting in a streamof relatively

| i ghter conponents (13) at the top of the colum, a stream of
relatively heavier conponents (12) at the mddle of the colum and a
stream of heavy conponents cont ai ni ] ar (11) at the bottom of
colum through a separation by rectt n, in which the stream of
heavy conponents 10 containing the tar (11) is fed into the

subsequent procedures; wherein the streamof relatively lighter
conponent s (13) prooess of produeasg igoproeyl bbaneRs, votmfising the steps of:
di i sopropyl bepze e and the streamof re]atively heavier corrponzgis.
(12) cont ai A3 1Nga3t SEFaM SONAHNNE $her DOLASPPrPRBhRSIACIK (02 Hato a

rel ati vePlyRPRRPESY Bfinfein: SORBEN THF, Yenihectn CRanledin] ) 4 PiBI8tively
zone ( ligh¢@nicashpotiemtd T18heatrdhé!topt offothel CoMgMIKYA Htk@am &fdrelatively
provi di né a first”isopropyl “benzene-cContaining stream (9) at the

bot t om béavier tonsponentss4I1RYI att ithe atdddacof the teduimy andecsteam of

benzene, stream (8) and the str.eam,of re i vel eavi er ¢onmponent
(12) i nREAYREUBPOREILS Mawn&t%t%tﬁ)( al tHe hatten ﬂgc\wﬂm tarough

catal ys : ‘| ' romi gi c ' r
bonaened ctetarafic 17 ek, 3wl 3 BEchedP' Whhbonents
trangal gyhaiihdig 2beetdr2)11)piy fé@e@ito Ahichsubséient ppoesdhred; wherein the
benzene- cont ai nlnrég stream’(9) and the second isopropyl

benzenestroammiofi rejativebarhigh®r ¢ompartents (Bsqgoentainsfatnleagt greater than
procedufes, provide a product isopropyl, benzene; or. b f eedi a.
P et ha5 s o S omr itz ey G ofhe chaenybr O setatiiiy, Heavier
conpone LN ' r I .0 ( camt ac

wth thgéﬁg#éﬁ%g fg%jpﬁgﬁggﬁifﬁa |on,§§% Erg5ﬁg?§g §%¢Pr§? ﬁ?&bBQOPYI
| sopr opyénbemeeaedcont ai ning stream (9) at the bottomof the first

transal kylation - 19- zone (1); feeding the first isopropyl
benzéne-contai ning stream (9) and the stream of relatively heavier

W th the cabklyisctiBe' or GRS PRaIRoR el Toonth i stisabngt Tlafi¥ely
| sopr oppbhR&NEBRESREAR! (18 ifits 4R £it&) tahsh{ieylation zone (1), contacting

with the catalyst for transalkylation, and providing a first isopropyl

benzene-containing stream (9) at the bottom of the first transalkylation
20 zone (1); feeding a second benzene stream (8) and the stream of relatively
heavier components (12) into the second transalkylation zone (2),
contacting with the catalyst for an transalkylation, and providing a second
isopropyl benzene-containing stream (10) at the bottom of the second
transalkylation zone (2); and feeding the first isopropyl
25 benzene-containing stream (9) and the second  isopropyl
benzene-containing stream (10) into the subsequent refining procedures, to

provide a product isopropyl benzene; or

b2) feeding a first benzene stream (7) and the stream of relatively

30 lighter components (13) into the first transalkylation zone (1), contacting

with the catalyst for transalkylation, and providing a first isopropyl

benzene-containing stream (9) at the bottom of the first transalkylation
-19 -



5 bottom of the second transal kyl ati on zone (2); and feeding the
second i sopropyl benzene-containing stream (10) into the subsequent
refining procedures, to provide a product isopropyl benzene. 2. The
process of producing isopropyl benzene according to claim1l1, 10

characteriz i that i ep -hi t he,weight ratio of the fir
bonsonczahpddy: Resdile e TR iShpropYEpERFEBE L i atntle ShtamdEh and the
13) iSqf e n : - he i ti t d
E)en)zeneSﬂg'??Iggm(ég) qt%(l)é){lﬁgl}gt ?éi%qg? rgpgé%?@@hleg\ll? r ggg;gﬁgﬁt Ssecond
(12) i strianshleylatitge z0n (Bi,S coatacting stvath Rk, cam}?/me ifohttransalkydation,
the first benzene stream (7) to the streamof 15 relatively lighter
conponedtd prayidisgi a $erondiAgepsepyl Danzene-cantaigingt stredm (gﬂ)tatethe

first isaopropyl ~bhenzene-cantaini tream (9 .the;stream of

el a5 vEPIORRZ0F S SAERRAN IRy PR 4R (g cB BEEAFE e pgeond
pr ocess; up| | (i dis t |y "1
Char act SPPrREOT BERach SRR AR APPANEIIINE LR | et UHiceR, refining
benzenepsdcadhunes? Yo tprovide st peaduct 1soprapiy ddendenght er conponent s

(13) is in the range of 0.7-3 and the weight ratio of the second
benzene stream (8) to the streamof relatively heavier conponents

(12) is in gh o= 3. I A, S 2 i . .0 .1qf
the first bénﬁéie?%?_ﬁfﬁ%%(fﬁ?%@@%@ E%Qﬁég’%ﬁfg%%é%? %F@E{ii}‘{&? tgreim 1,
conponeghgradctérized iR {Ha I@“ﬂ@poblg- the neighieryed 96f tht ifirsef béfgene
first isopropyl benzene-containing stream (9) to the stream of
rel ati vetirgahedV)) eto ¢hepstreans afl 2¢latsvély lightenngmmponents (13). iHa the
process of praodugipg i ropyl .benzene .according,fo claim/1, 30
ot acrEangatithrhand A5 Rediehighaapt rtﬁpa‘iqc\pél%pnaﬁn@rst&amo@n&% the
(13), t | (s i H the.r ) <.
woq " anteratt RE ISP SR HRAYIEY CORREORENt () 2L din B Eofes B 012s; and
cont entirpktep BR); thé Weigh@racivy bf kREARAR BénZehd barehand?) @b thedstr¥dlp of
15 relatively lighter components (13) is in the range of 0.3-5 and the weight
ratio of the first isopropyl benzene-containing stream (9) to the stream of

relatively heavier components (12) is in the range of 0.3-5.

3. The process of producing isopropyl benzene according to claim 2,

20 characterized in that in step bl), the weight ratio of the first benzene

stream (7) to the stream of relatively lighter components (13) is in the

range of 0.7-3 and the weight ratio of the second benzene stream (8) to the

stream of relatively heavier components (12) is in the range of 0.7-3; and

in step b2), the weight ratio of the first benzene stream (7) to the stream of

25 relatively lighter components (13) is in the range of 0.7-3 and the weight

ratio of the first isopropyl benzene-containing stream (9) to the stream of
relatively heavier components (12) is in the range of 0.7-3.

4. The process of producing isopropyl benzene according to claim 1,

30 characterized in that in the stream of relatively lighter components (13),

the content of diisopropylbenzene is in the range of 96-100 wt%; and in

the stream of relatively heavier components (12), the content of
-20 -



5. The process of producing isopropyl benzene according to claim1,
characterized in that the catalyst is selected fromthe group
consisting of Y5 zeolite, Beta zeolite, nordenite, SHY-1, SHY-2 and
MCM 22. 6. The process of producing isopropyl benzene according

(0 ¢ nlinsabPPBRT bEMERE: iste' 1 rifen 2T, far?’ﬁ&/ 150-199 aegr ees G

t he reactlon pressure |s 10 in the range of 1.0-3.0MPa, and the

liquid weight space velocity is in the range of 0.5-10 hour-1. )

7. The procéssllné plmss|ofgpredpcmg/lls(bprqwiebanzend|er(g:drdmga]orrc]]alm 1,
charactejized in that in the second.trapsal ation zone (2), the

react | oRNAEAG 6%|da¥fuﬂéa‘i e patalyst Ah§e Qﬁteés‘%om @egjrpé&censwmg of Y

e ot 2pBHESVEERRg e RPIRR el o Vg R MEN-22T 5

process of producing isopropyl benzene according to claim1l, 20
characterized in that, for the polyisopropyl benzene colum (3), the
oper ati on pbesEhe prosess aﬁprmdugmg)ﬁsepzmpylobamenetatcmardlm@tot olaim 1,

tenmperature is in the range of, 120-160 de and th
bot | om EBARAGIEFiZed 18 that i ﬂaﬁgglr%ff g ai@ﬁ@féaneagn@ ?iigtﬁ%éeactlon

Char aot SpREAHE, RO FRESABEe 3F 13HNA ST RERPE G otts Ppkdiop pressure is
benzgnejstheaangé) of d . ohg @Mlé@”aﬁérlﬂh@ nqﬁuﬁldt\belgmﬂ ypacpvalytityeirzanehe

(6) is in the range of O.
range of 0.5-10 hour

7. The process of producing isopropyl benzene according to claim 1,

characterized in that in the second transalkylation zone (2), the reaction

15 temperature is in the range of 150~210 degrees C, the reaction pressure is

in the range of 1.0~3.0MPa, and the liquid weight space velocity is in the
range of 0.5-10 hour™.

8. The process of producing isopropyl benzene according to claim 1,

20 characterized in that, for the polyisopropyl benzene column (3), the
operation pressure is in the range of -300 to OkPa, the column top
temperature is in the range of 120-160 degrees C, and the column bottom

temperature is in the range of 190-250 degrees C.

25 9. The process of producing isopropyl benzene according to claim 1,
characterized in that in step b2), the weight ratio of the first benzene
stream (7) to the stream containing the polyisopropyl benzene (6) is in the

range of 0.3-5.
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