[ DESCRI PTION] [Invention Title] Process of preparing
aromati ¢ hydrocarbons and |iquefied petroleumgas from
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invention relates, in general, to a process of
preparing aromati c hydrocarbons and |iquefied
petrol eum gas (LPG from a hydrocarbon m xture. More
particularly, the present invention relates to a

pr ﬁgé?ﬁ? verting a non-aronmatic conmpound in a
hy@?ocar 3%6$gedstock m xture into a gaseous nateria
i.ch i.s dant in LPG through hydrocracking, and

conVEPHORG S ar omati ¢ compound therein into an oil

conmponent incl.udi ng benzene, toluene, xylene, etc.

£ hr ougHTBESSH 105 PERFRERS AHURGES Ipickoresong et ilGH fockpafigbeum gas from
presence of a platinunfbisnmuth supported zeolite-based
cdspspeRon MisHE& gr ound Art] General Iy, aromatic

hydrocarbons are obtai ned by separating feedstocks,
haiesnirafdgeldhnount s of aromatic compounds, such as
reformate produced through a catalytic reform ng :

pr ocessItanprepant ohyesition gelatskj imeggecdutoed prévesugh peeparing aromatic
napht ha cracki ng process, from non-aromatic

hyydireczetydne raad tliguefighpanllstantgae KL P@Y fromna hyfrecabomatikitre. More
hydr ocarbon m xture thus separated is typically

sepadadrsd thatpPesbpNaRBRtion edlatenes axproese #MebnGBrting a non-aromatic
aromati ¢ conpounds dependi ng on differences in boiling

PQInoundnia & Mikiird bt decdstotk fpdaeemM@la gée%ﬁi 3hatbflal which is
the field of the petrochem cal 1 ndustry. t he ot her

ORI P QRO BB bound v
into an oil component including benzene, toluene, xylene, etc., through dealkylation
and/or transalkylation, in the presence of a platinum/bismuth supported zeolite-based
catalyst.

[Background Art]

Generally, aromatic hydrocarbons are obtained by separating feedstocks, having
large amounts of aromatic compounds, such as reformate produced through a catalytic
reforming process and pyrolysis gasoline produced through a naphtha cracking process,
from non-aromatic hydrocarbons through solvent extraction. The aromatic
hydrocarbon mixture thus separated is typically separated into benzene, toluene, xylene
and C9+ aromatic compounds depending on differences in boiling point, and thus is
used as a fundamental material in the field of the petrochemical industry. On the other
hand, the non-aromatic hydrocarbons are used as raw material or fuel of the naphtha
cracking process.

In this regard, US Patent No. 4,058,454 discloses a solvent extraction process for

separating and recovering polar hydrocarbons from a hydrocarbon mixture including



hi this regard, US Patent No. 4, 058,454 discloses a
sol vent extraction process for separating and

woreU®sa88 ng pol ar hydrocarbons from a hydr ocaPODIKR2006/004476
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m xt ure i ncl udi ngpol ar hydrocarbons and nonpol ar
hydrocarbons. In the sol vent extraction process known
in the art including the above patent, the nature in
whi ch the aromati c hydrocarbons are polar in common is

&Cﬁ'g‘ hi%%&arbg‘ S \Qﬁ'c? r}zﬁﬁ*%(i‘lgﬂs é?@fof:ar%ggsabllﬁ fi: 901\?%?'85&'39&0% process

terra ane contacts

drocarhb p aro t| c ar bon r .
R IS BBl fich PRt Y GHOHF o PR e aromati
onp non aromati ¢ hydrocar bgn Thi s thod 'S
2&&@5 Yy e CYPOgHisy usﬁgreTgfﬂoF?atW n a solvent, capable of
dr ocar bon m xture can be obtained, but suffers
b%é%z fare adelarimeigtials b sulielangceangetsehaihyrraserbog mixture, polar
required and the sol vent should be continuously
sUpPPRiiedydroearhens #e sslesdeady disrplyed and éhttaievear@wdefmm d¢he nonpolar
nmet hods of separately obtaining aromati c hydrocarbons
ara-aromatie drydracertopsir othisbwrthoflr snadvestige@skbevarse a highly pure
wi t hout an additional solvent extraction process has
kerematie fydroedtboh mirtute cart be sbtaared; butt hidfeay bevatsecadditional solvent
conpound from the non-aronmati c conpound, attenpts have

b ctidOeuitsh & idreqeRed ANths ¥6lvemn sBbiidbetddafinddusly supplied during
sol vent extraction process. The non-aromati c conpound,

thE §foMisi h The, ahomRyEepGemPeH Mbthéd 601 &ﬁé’t@l? bBthRing aromatic
gaseous hydr ocar bon through hydr ocracking i n

mﬁfg%&a%nw afd CrRdr¥tatic 2REHbOELAO rm)gﬁ C el tb k" eev@ﬁ‘dwnhout an

non-aronati ¢ m Xture are separated from each ot he

%%ﬂdﬁgméls% Chéﬁ%cﬂoﬁ@%@éﬁth% Qe%%éj..\lp ed at an end of

reactor a conc een evel oped in US
Pat ent;, No,, 3,729 4 9 Furt Pat
3,729, Igocgder t’ossfgarﬁ he gﬁ%n 109%16111%) gt ﬁch%t]ee nens aré)matlc compound,

e hoﬁwﬁ?‘fqpﬁ%%gfﬁaﬁgéﬁm T AR A g—

wth an aromatic conpound into a gaseous conponent .

tIPEEYh Hyar Be-aXIRIaNg e%mn@mﬁsm@%mmht the grqmpptice gg@pound, is
t he anmount of aromatic _conponent in a liquid

CORPIRSnto Reeayshydmsabpn thiaushhedioeradkdng petdie pesence of a catalyst,

and the aromatic mixture and the non-aromatic mixture are separated from each other
using a gas-liquid separator positioned at an end of a reactér. Such a concept has been
developed in US Patent No. 3,729,409. Further, US Patent Nos. 3,729,409, 2,849,290,
and 3,950,241, aim to be a method of producing a high-quality gasoline component by
converting a linear hydrocarbon component mixed with an aromatic compound into a
gaseous component through hydrocracking using ZSM-S zeolite to increase the amount
of aromatic component in a liquid component. Such a concept has been developed for
a process of increasing production of benzene/toluene through a reforming process by
filling parts of continuous reactors for a reforming process with a zeolite catalyst, as

disclosed in US Patent No. 5,865,986. In addition, US Patent No. 6,001,241 discloses



a process of increasing production of benzene/tol uene
through a reform ng process by filling parts of

WO caTiosFs®us reactors for a reform ng process RCTAKRR006/004476
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zeolite catal yst, as disclosed in US Patent No.
5,865,986. In addition, US Patent No. 6,001, 241
di scl osesa nethod of increasing a yield of aromatic

conmponent by filling parts of reactors for a reformng
. . . ot . Y
PSR 4 BBy R BB PR 9 8oy, g et or

no et been applied.as i ndependent process .

SRl e PO Al £ AT AT dEa R TOH ot HgPgties.  However,
aronptic co nent. In the case where the feedstock

her enbonﬁgt}r)tg}aw&y eaﬁaﬁvﬁﬁ%% Hulgpgndent Rropgss seagate from a
as_an_ i ndependent process, LPG nay be further produced
drERHIng Proceste [ofr BipdLriBE cmaEBac compenant.i clm die casg where the
regions where alnost all of the LPGs depend on .

i fRgststackt inglidings refarmase eand pyrolyps grsobingrivdieetsd as an independent
by-product, it nmay substitute for a considerable

awoems, bPGi nmpyr beduttRG. prdowesde m]onghwitbothee aimakic ycomponent.  In
avai | abl e application of the above concept is under

martycula sinrdegion® wherel dimpstr dli cfuthal PGshdzpeepors ihp@tatioh, as in Korea,
coke on a catal yst nay be caused by a side reaction,

tihupGsteret motn@dtRer by-pRidube itohay bebstiait@forsd cordRREMle amount of
techni ques for overcom ng this probl em are required.

Eﬁ@oggpgpction of coke may be suppressed by supporting
a netal conponent having hi gh hydrogenation activity,

h | ' t :
suc oWBeR! fe %%ﬁ%?&%g}ggf&lﬂ%agfécﬁpﬁé;g@ &f:_%é aBdve &)t%ﬁeept is under

periodic table, onto a wever,

re}f.rl]%gri 1{&3’@1(:8&?5(‘ aty) ggﬁti%ﬁlta.f \hd ¥e %E]ttlfoﬁ g)f { lEeal)n g%ﬁ%ﬁg@&tay be caused by

a si'de reaction conver e aromna

conpound._intg the non-ar tic conpppund through a :
Ry rB guiesblio frbeTotPHRE B TEe nf, SFURF Erighslihel. techniques for
controlli t he hydrogenatjon_funpctign by the netal
SSisomans 1 RropleThateciha ke  SLSGBPOHEON O EOBORFEAE Sppressed by
whi ch netal activity is caontraolled usi ng[, a sul fur
SERpILING 4 &t cenmpriinghic having duglyibygragengtioneastivhityi sueh as metals
met hods of controlling the hydrogenation activity of a
ipetrasposfling toyadeiouy| YL githe periodic table, onto a zeolite catalyst. However,
the high hydrogenation activity of the metal component entails a side reaction
converting the aromatic compound into the non-aromatic compound through a
hydrogenation reaction. Thus, there is need for controlling the hydrogenation function
by the metal component. In US Patent No. 5,865,986, the content in which metal
activity is controlled using a sulfur compound is incorporated. Accordingly, research
into methods of controlling the hydrogenation activity of a metal of a Group VIII by
introducing another metal component has been continuously conducted.

[Disclosure]

[ Technical Problem]

Leading to the present invention, intensive research into methods of preparing



I ntroduci ng anot her netal conponent has been
conti nuously conducted. [D sclosure] [Techni cal

woPRewob®s3 Leadi ng to the present invention, | RCEEKR2006/004476
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research into nethods of preparingaronmatic

hydr ocar bons and LPG from a hydrocarbon m xture,
conducted by the present inventors, led to the

devel opnent of a method of sinultaneously obtaining a

e o Y AL 2RO B Sy oty the present
ARy el iR BB Loiput EhRusty dobthfle whighty pure

non- ar.onatj c drocar bon mi re in the.presence of a
EBmAiC ATy 1L RR01 b6 CpIDK PRRYHTUR % Pafigefrbon feadstock
eyeﬁ_mﬁthput an additional sol vent ?xtr ction Er$ces§. )
Thepdmgreionpate; RyrglysisifReRlineottos Fo plissikhiromalie RY§Terarpen mixture
provi de a nmethod of obtaining a highly pure aromatic

hardr & EaF9UR NORTKOIALC Béropanbdn myiuae Ay o Brssensg of a zeolite-based
f eedst ock by replacing a solvent extraction process _
wiatHys hawingt pletinpm candskismpth, iegem wgtheut anisiddidtonalf salvent extraction
present invention to provide a nethod of converting
nameegs.omat i ¢ hydrocar bon conpounds in a hydrocarbon
feedstock into a gaseous product having a | arge anount

of LP(lidreforeghit Hy dinoctjastkofnthd prestre pvemnce 9fovdde a method of
catal yst. [Technical Solution] According to an

eshgidingenhighiy phie R6RSAE hyt¢ebbh IMixnir® 288 AFG ¥®m a hydrocarbon
achi eve the above and other objects, a process of

pfe@&@édkﬂﬂ/ rép1adth h%olwﬁre%ﬁéthﬁrb?o&@wli{ﬁ@ rb4@ith Process.
hydrocarbon m xture is provided, the process

conprig iig Qn&tffi'%e(g)géét QiR EI%ESR $n s ti&{%? ig%\fi@éj Y %éﬂﬁ%dﬁof converting

hydr ocar bon tock m Xxture an gen into a

| i ne: j h .
h@"glf%ré"glrg 3 SR Esalibnck nP‘?(‘{n@% e&?ﬁvﬁ‘%6%?%"t§‘eg%eéist8igk anto a gaseous
cat

10

P 81'13(5}}21V}n0g a large amount of LPG through hydrocracking in the presence of a

catalyst.
[ Technical Solution]

According to an embodiment of the present invention, in order to achieve the
above and other objects, a process of preparing aromatic hydrocarbons and LPG from a
hydrocarbon mixture is provided, the process comprising the following steps of (a)
introducing a hydrocarbon feedstock mixture and hydrogen into at least one reaction
zone; (b) converting the hydrocarbon feedstock mixture in the presence of a catalyst to
(i) a non-aromatic hydrocarbon compound which is abundant in LPG through
hydrocracking and to (ii) an aromatic hydrocarbon compound which is abundant in
benzene, toluene and xylene (BTX) through dealkylation/transalkylation within the
reaction zone; and (c) recovering the LPG and aromatic hydrocarbon compound,

respectively from the reaction products of step (b) through gas-liquid separation and



(i) a non-aromatic hydrocarbon conpound which is
abundant in LPG through hydrocracking and to (ii) an

woOaeworeas48g hydr ocar bon conmpound whi ch i s abundROT/KiR2006/004476
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benzene, tol uene and xyl ene (BTX) through

deal kyl ati on/transal kyl ation within the reaction zone;
and (c) recovering the LPG and aronmati c hydrocarbon
corrpound respectively fromthe reaction products of

lé{tg}l %VHEI%HQHIG ﬁal}Ls!t %'%ngg g?g%ﬁéﬁ&tmg 0.01~0.5 epuartb s by weight of

|st|1 tion eren repar
Zﬁ%ﬁﬁfréiﬁ% ai §073 %b@%aév?aﬁtg%*ﬁof%%ﬁ% tﬁb%‘n' ”E@Qé%@ weight of

art ht of a mx 0 si.ng 10-95
OF B o SRDE KaveRsTE M SHIETY sSR! hauB adielar ratio of
..2 or les | ected fromthe group consisting ¢ )
P@gﬁvm@a @Qcﬂr?t% clesiodgTorR e gr@%ﬁ%tﬁé%lﬁﬁ.@ﬁﬁtqrgwe, B-zeolite,
t hereof, and 5-90 wt % of an inorganic binder. The
geajife ankeoprtirasions thevashy angri~A8yiYanfiandroreanip binder.

separ at i ng the aromatic hydrocarbon conpound recovered

i n st eplliec pracassoob dlme prasentt tiveesinn may| ButhenedmPsise separating the
aromati ¢ conmpounds, respectively. Preferably, in step
(@pmatih bydrotabon edmpowunftl regovemgdn sepdchiytlr ebastzotoluene, xylene and
feedstock m xture is 0.5-10, and the hydrocarbon

f eed atoankic Rbmpuiirels, whpeetivélg. | ntroduced into the
reacti on zone, has a weight hourly space velocity of

0. 5- 10 mefetablfriffsepat), Yhe ildear $hieP of BYdrbSercafidiiel &drith feedstock
250~600C under a pressure of 5-50 atm The hydrocarbon

f @edskasl.sni Ndﬁﬁfthéfﬁyd@@ar%@ﬁ eeHadcH ﬁl@ithfeh %h%hqy Fi’ntroduced into the
consisting of reformate, pyrolysis gasol I ne,

YeATh!onE HIPY gige}ﬁpat@maggvabea R qnaptha, and

natidns the m xt ure support

82?2653%”5%? 0 TR A B QL Ml R Pou? of 5-50
%go 400 n2/ g and an apparent bulk density of 0.4-1.0

The hydrocarbon feedstock mixture may be selected from the group consisting
of reformate, pyrolysis gasoline, a C9+ aromatic compound-containing mixture,
naphtha, and combinations thereof.

Further, the mixture support preferably has an average pore diameter of 50~200
A, a pore volume of 0.1~1 cc, a specific surface area of 200~400 m*/g and an apparent
bulk density of 0.4~1.0 cc/g.

The inorganic binder may be selected from the group consisting of bentonite,
kaoline, clinoptilolite, montmorillonite, y-alumina, silica, silica-alumina, and
combinations thereof.

The catalyst may be prepared by mixing zeolite, the inorganic binder, platinum
and bismuth; and molding the mixture.

According to an aspect of the present invention, the catalyst may be prepared



The inorganic binder nmay be selected fromthe group
consi sting of bentonite, kaoline, clinoptilolite,
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and conbi nati ons thereof. The catal yst may be prepared
by m xing zeolite, the inorganic binder, platinumand
bi smut h; and nol ding the m xture. According to an
aspect of the present invention, the catal yst may be

PSRRI 1y 08 SRELLLEORDS, L0, OSKROY B OA s suporin
h d ' t L t] .
T A T T p—
Al ' . h t of th t i ti ,
SRR -ARRET spect o, he present 1ventyon,

i norganj c bi.nder; s orting an adm xture conprisin

bl at P nUMGCORGING] B ANCH C rASBeqt Y The TGreat JBFFBEPE. thgneptatyst may be
nol di ng the supported m xture support. According to a )
fmrrsp%f? R gebingozephe présiBat inopgARIM jbifler; SBPROsHRE Ay admixture
may be prepared by supporting platinumonto zeolite;

NGOkt inghelaiiiuae iand fissntp QTI’QOetge mesiure supgad; avemolding the supported
i norgani ¢ binder, followed by nolding the m xture; and

st tsiprprbi smut h onto t he pl ati num supported m xture
support. According to still a further aspect of the

pr esentAcdovding itor, further asgeat w$ttherpiesbet prenhethdyatalyst may be
m xi ng zeolite and the inorganic binder, followed by

ngreshired) bl r@lpg?)%fhg rfRatSpP 0hto, zaMtitd; em P et plaGmahsi®iorted zeolite
pl ati num or bisnuth onto the m xture support; and

SHRIRRE {rloRGhnidWin@drNRI10WRH BY moMling nd Bixiete; SHPRBPEAA bmuth ont
a previ gﬁ%nst eg, rontg theklnnilxt urge sui)por . Accgr dli %g Tt onto

ttﬁegﬁ%ﬁg[sugpg,g%mregﬁopgp@ present invention, a

process of rrng ar tic hydrocarbons and LPG

froma Alé/c%kﬂﬁglf(? il g‘fﬁgtﬁél} %sl:;e%t Bf (¥ ipgeesgnt iﬁlbgntion, the catalyst may be

prepared by mixing zeolite and the inorganic binder, followed by molding the mixture
support, while supporting either platinum or bismuth onto the mixture support; and
supporting the other metal, which is not supported in a previous step, onto the mixture
support.

According to another embodiment of the present invention, a process of
preparing aromatic hydrocarbons and LPG from a hydrocarbon mixture is provided, the
process comprising steps of (a) feeding a hydrocarbon feedstock mixture and hydrogen
into at least one reaction zone; (b) converting the hydrocarbon feedstock mixture in the
presence of a catalyst to (i) a non-aromatic hydrocarbon compound which is abundant in
LPG through hydrocracking and to (ii) an aromatic hydrocarbon compound which is.
abundant in BTX through dealkylation/transalkylation within the reaction zone; (c)
separating the reaction products of step (b) into an overhead stream including hydrogen,

methane, ethane and LPG, and a bottom stream including the aromatic hydrocarbon



process conprising steps of (a) feeding a hydrocarbon
feedstock m xture and hydrogen into at |east one

woredg®ss4e® zone; (b) converting the hydrocar boRCT/KR2006/004476

10

15

20

25

feedstock m xture in the presence of a catalyst to (i)
a non-aromati c hydrocarbon conmpound which i s abundant
in LPG through hydrocracking and to (ii) an aromatic

hydrocar bon compound which is abundant in BTX through

e AR R Rl AT i RPN GBS OrARRGY. through
BB RN B o

h dr ocar bonco reS|duaI dr oge .
SRS ?@rq%@d %ﬁ%wald Wl&ga ﬁoa% %tﬁeem-r Jherein the

separatjon r ecoverl ng the LPG fromthe ove

NGNS 15aW6P¥r§§ bye seRpoFting OHeOar By ¥ Wylcghb@arn%ﬁmm (Pt) and

ound fromthe bottom stream wherein the catalyst

i %ggw%%aa@-ﬁbby!e@hp pbbismuth (Bid ento. 90parts bybyeighsiofatmisture support

platinum (Pt) and 0.01-3.0 parts by wei ght of bisnuth

(Bin)prisirtep 1 OO Wb of zéolitevbaging acholar rtiot afrsdicalahpomt of 200 or less,

conprising 10-95 wt % of zeolite having a nolar ratio

Ofeleztddi givnal thei praupf ca3Bitiap b ssordesitegch-2eolite, OMSMME zeolite and

group consisting of nordenite, b-zeolite, ZSM5

Z&MBihRioAB thetUTANAH- 00 R4 bRdnEiRbrgamio GikteB0 Wt % of an
i norgani c bi nder. Accor di ng to a further enbodi ment of

the preggidhdihpuenys if@itherdeRbRiest Of tIR PRAE\NGvELtRINB Frocess of
hydrocar bons and LPG from a hydr ocar bon m xture is

i 0, OSSR U8 sl DR AL B0
et ﬁ%%?wg"tﬁ%gﬁ%%% Ao TSR S iRggpon feedstock
pr esence a cat.a

e d&%?ﬁaai? Algd r?ge reiR °ﬂ-’f’ﬁ cbiftariifg fhgghydroearbon
c%ﬁ‘ﬁ?gcr G n gh fﬁ%ﬁ‘}ﬁf& a{| ﬁa s: Ihtt%o{l}g %r ggnaarlr%%lnatic hydrocarbon

deal kyl at i on/transal kylation within the reaction zgne;
(Mrsspd i ds ebendehin LBF threnshchudrefrading apdfo j(H} an aromatic
a first overhead streamincl udin )eldro gen, nethane
duysseraroigconmguad aviach israbungamt gr@%ﬂ“ through dealkylatlon/transalkylatlon

within the reaction zone; (c) separating the reaction products of step (b) into a first
overhead stream including hydrogen, methane, ethane and LPG and a first bottom
stream including the aromatic hydrocarbon compound, and residual hydrogen and non-
aromatic hydrocarbon compound, through gas-liquid separation; (d) recovering the LPG
from the first overhead stream; and (e) separating the first bottom stream into (i) a
second overhead stream including the residual hydrogen and the non-aromatic
hydrocarbon compound and (ii) a second bottom stream including the aromatic
hydrocarbon compound, through distillation; and (f) recovering the LPG from the
second overhead stream and recovering the aromatic hydrocarbon compound from the

second bottom stream, wherein the catalyst is prepared by supporting 0.01~0.5 parts by



stream i ncl uding the aromati c hydrocarbon conpound,
and resi dual hydrogen and nonaromatic hydrocarbon

woceaTpoiussl, t hrough gas-1iquid separation; (d)PCT/KR2006/004476
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recovering the LPG fromthe first overhead stream and
(e) separating the first bottomstreaminto (i) a
second overhead stream i ncl udi ng the residual hydrogen
and the non-aromatic hydrocarbon conpound and (ii) a

S@gl%ﬂpop}g%% ﬁl%tg ST lonCs. Hdlaﬁcg g&s eléf r%(%Esmuth {1%1) (011150 100 parts by

ocarbon co und, thro ation,
reco

e LPGfromthes c he tr.eam an

FEERYEDS AghikhEe alfpaﬂgﬁoglwmgoﬁo%o %8 hasﬁﬁa% FBhey Raer rato of
seg bottaom str er ein the catal yst, pre
bi}ll@zf”ﬂwam %?03 SR %?Ptfgo%mr@m C@%Sls,smgto mﬂﬁqnﬁ@)ﬁ zeolite,
and . 01- 3. arts by weight of bismuth (Bi)) onto 100

Med> ggp R?S‘e‘i“‘@ptﬂomh‘maéloﬁf shemOé ad 8P fwtéoqiﬁ@p.l%@ra@nq mngler.
wt%of zeolite having a nolar ratio of silical/alumna
of [Axbeniggequs diffectsd| ect ed fromthe group consisting of
nordenite, b-zeolite, ZSM5 zeolite and conbi nati ons
t her eofAs arayi®isBodesceibed haroiri, ribe gaasent lpivetem. provides a process of
[ Advant ageous Effects] As previously described herein,
tdteaipibgskighly pusnbionmatier bydrdesben prsoess a0f, abtaaibgipreduct, non-
hi ghly pure aromatic hydrocarbon m xtures and, as a

baropae Usidrodacidar oompounddy ticheiafed Q/PG; oAU Ad Bydrocarbon  feedstock
including LPG froma hydrocarbon feedst ock m xture

Usiixfere isBlgah iphtiuli/Bistbih SuppRREd Q@ol&@fﬂaéédecz@ﬁ?ﬁd Accordlng to the
catal yst. "According to the process of the preSent

| FYERE 0P e gk@ eﬁ)t %v%hhl)r} &l o)? BistiQRInStoRfefs M%euged’v'wtltlﬂ%ltt the need for
t'he need fo ditiona vent extraction equi pne
%ftf‘o%l %&%rﬂ %ﬁ%@@%h&lp&%ﬁp qplfe@%ﬁyf d, 318 C%?x{a{n% components and

nponent's can bé easi rom ea
u%é%???rt gRRBHEY TR Ty USRI F Batt St ARE L Burthgrthe mon-
FRP RS ?%Pﬁ&n%fh&%m%ﬁafp M{@taiﬂ%% (€ TR eRpE Tradgtpek mixture,
\él?%’ ES%V%%?' mraﬁngﬂ tgﬂs S)Fh(i%?lgg,,%ﬁégatn?ilc %%gef?tts hII’amcularly, the aromatic

compounds, which are high value-added materials, can be obtained at higher purity.
[ Description of Drawings]
FIG. 1 illustrates a process of preparing aromatic hydrocarbons and LPG from
a hydrocarbon feedstock mixture, according to the present invention.
[Best Mode]
Hereinafter, a detailed description will be given of the present invention, with
reference to the appended drawing.
The present invention pertains to a process of preparing an aromatic
hydrocarbon mixture and LPG from a hydrocarbon feedstock mixture.
Typical examples of the hydrocarbon feedstock mixture include reformate,

pyrolysis gasoline, C9+ aromatic compound-containing mixtures, naphtha, and



FIG 1 illustrates a process of preparing aromatic
hydr ocarbons and LPG from a hydrocarbon feedstock

wORdRta5488 according to the present invention. PCB&ER2006/004476
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Mode] Hereinafter, a detailed description will be

given of the present invention, with reference to the
appended drawi ng. The present invention pertains to a
process of preparing an aromati c hydrocarbon m xture

S 8 TSRPS0 TS ol o

exanp m Xt ur e

Ekgaf\n/gf(%j%%l?%eoﬁﬁnﬂ{t%?ia%ngﬁ?oéoingp%nﬁ%%%%;af%r}g%& ate, or rpg{(flgsr%ss gasoline,

arning mxtures, conbi

thereof .. I n _qrder .mal.nly recover an .aro iC .
J§ %eggrﬁgl’y used.o o S%cféigtll(onl,] g}”o%dar 0 ng&éplﬁﬁﬂﬁ%ﬁ{gf a feedstock having a
romati ¢ _conponent, .such as refq?ilrrmte ﬁr g)r\;r%’[%él S

JaEs ot QIgloprE PRt pROERl o sadaphers PrfPrahiBied: o

mai nl roduce LPG,_ a feedstock having a | arge anount

of no%-lgrﬂé‘hﬁﬁs@cé gr?ﬁoﬁ@é%(s,t ageprfing do mfgwﬁffﬁél,t ing\@ntion, hydrocracking
preferably used. In the presence of a catalyst .
Lfcoertprogiatis bri&roparbe rrompovads jasd, denjlgdaionaend riganstlkylation of
non-aromati ¢ hydrocarbon conpounds and deal kyl ati on

aarometia eempRyn dst dre rsimfiltanreonsly i ewonduetpd urittgowghe these reactions, main
si mul taneously conducted. Through these reactions,

reomatde owetiediatastusedrrdihatfesd ofstad petrotheenitdl éhdbstrf, dubke as benzene,
petrochem cal industry, such as benzene, tol uene,

xyluens, xyddre, ctcal e @btaisdednd alidndmraronitic adoipRiih€, such as LPG, is
conpound, such as LPG 1is obtained as a by-product.

Aopiifed i@ Byeg@tih@ns, in particular, the reaction for
converting |1 quid nonaromati c conpounds into a gaseous

mat eri admbhy %’tgli‘eef&}igﬁs?%l?g}rf]ﬁ&ﬂari SheTPSHctibiReF E&Weﬂgr@’ liquid non-

t he hydrocracking, a sol t extraction process o

SHATEL, S OB 3R 35 BB o
cé’fﬁl%%'}ﬁ?ocyf&{n%% sglrvgrﬂaetxitr%ction process of aromatic hydrocarbon compounds
need not be conducted.

The dealkylation and transalkylation of aromatic compounds upgrade aromatic
compounds. That is, C9+ aromatic compounds, which are mainly used as fuel oil, are
converted into benzene, toluene, xylene, etc., through dealkylation, to improve the
properties thereof. The transalkylation between the aromatic compounds upgrades the
aromatic hydrocarbon mixture. For example, when benzene is reacted with a C9+
aromatic compound, toluene and xylene may be obtained.

It is possible to conduct the above reactions using a zeolite catalyst having a
strong acid function. The zeolite catalyst is composed of pores, having a diameter
(about 5~7 A) suitable for passage and reaction of C5~C12 hydrocarbon molecules
having a boiling point of 30~250°C. In addition, the catalyst is used in the form of a

mixture support obtained by mixing at least one selected from the group consisting of



conmpounds. That is, C9+ aromatic conpounds, which are
mai nly used as fuel oil, are converted into benzene,

woral7wemss xyl ene, etc., through deal kyl ati on, PCO/KR2006/004476
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i nprove the properties thereof. The transal kyl ati on
bet ween the aromati c conpounds upgrades the aromatic
hydr ocar bon m xture. For exanple, when benzene is
reacted with a C9+ aronmati c conmpound, toluene and

LEIE; b ' RS i bl e. d h
AT R T Sl TR BB g
t i d function . Th i talyst | g
o " por 2o NGk Rinia gk oo BBy Sudh e FNASRS propylene
61 RVaEDAF TG polnfhis,F550 S5dnBIer PR SA0dH: PO Kaydrogensted.

catalyst is used in the faormof a nixturﬁ support .
oHRGareAERn 18ytha the prodiiced glgdin (ORPORENTE Ay Ky alssh agam to the aromatic
group consisting of nordenite, b-zeolite and ZSM 5 o
zeompopadhis deeriprasing ded propemige of thepgametie compound, forming liquid
hydr ocracki ng and deal kyl ati on, ol efins, such as

entdmydrematfic porapgunels ¢hroeglcpqlymasizdsenpemptometing formatios of a coke that
case, such ol efins should be rapidly hydrogenated. The
reassndéastivdtan oheepcaraysted Hehed, i an netaiptmvengt 8 seoeg hydrogenation
al kyl ated again to the aromati c conpound, thus

dfeh&tidnomast Brdint i otadpmtd theszeofite! hGeasraliRtinche o @fnequiring the
formng liquid non-aromati ¢ conpounds through

PRI BEydZsech &bn Rinclém) TREkeNgNT)O F)E'I‘Pddihﬁﬁ (Ph), plaRK tMRtetc., which
causes deactivation of the catalyst. Hence, a netal

ha¥ifgaR l%tl('g%:ﬁ%% :g}yqrg aVi,Il‘?rInfﬂégﬁJg%ig ilcn@éﬁfe, BR used. Among the

i ncor porate the zeolite. y, In the case
ML, AR AN YOS OO U ion.
B ST Rlgh iy SRR s aca B R BEHARE, G very preferbie
Ak FRCerPRT N B MM nvent i on. i n_or der 1o

inhibit_the side reaction, glatinupkfas a ver

Y .
pref er dBFERRL AYDiCh SIS} fBoABEY AL BE R nEYPRME L A3 (Estthe  strongest

Plati num which is an active netal conponent haviqg i
theregepafigjedunction, is advantageously used to realize rapid hydrogenation of

olefins, required in the present invention, so as to improve the properties of a reaction
product and reduce a deactivation rate of the catalyst. However, platinum causes a side
reaction, such as conversion of the aromatic compound into a naphthene compound.
That is, in addition to the hydrocracking, dealkylation and transalkylation, the aromatic
compounds are converted into naphthene hydrocarbons through a hydrogenation, and
the naphthene compounds are further hydrocracked and thus converted into gaseous
paraffin hydrocarbons. This reaction is not preferable in terms of reduction in the
residual amount of aromatic compound.

Hence, the activity of platinum should be appropriately controlled to cause the

selective hydrogenation of olefins. In the present invention, bismuth (Bi) is thus used

10



hydr ogenati on function, is advantageously used to
realize rapid hydrogenation of olefins, required in
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of a reaction product and reduce a deactivation rate
of the catal yst. However, platinum causes a side
reacti on, such as conversion of the aromatic conpound
into a napht hene conmpound. That is, in addition to the
hydrocr ackin deal kyl atj on nsal:kyl at | e .
Formiteond dhal AERRHRT nDafPE e APBREY IBhisREhatbifunction on
Hédnocarbons t hrough a hydrogenation, and the

GWPW%ne conmpounds are further hydrocracked and thus

converted into eous raf fin hydrqcarbons. Thi

Feact | RTShGYIIEh df dRERIUSSH 5% FHRONE T TFtah GOmPBRFHY fo control the
the resi dual ampunt of aromatic conmpound. Hence, . the
aRALIVIEY tOf PARLInY A HRtETARISSHERY W%@ma@pggm the s1dp reaction caused by the
controlled to cause the sel ective hydrogenation of .
ofteshignBydrpgenatien plusetéant of nplatinunan, Ihipaigufar( Byhenj bismuth (Bi) is
t hus usedas a second netal conponent to confer the
siatredtdedeashthd rsegamiamietal componéermsnbsmug asn eyhbit Boeneagel , inhibitory
which is introduced as a second netal conponent to

céffdckobn tthe aadtityy bf plavihupl Y ivitg of Btrengeetiatevdctibns with platinum,
platinumto inhibit the side reaction caused by the

stheRActe Ny BFe0 B Rtve BN corititlingd heO Furfekiah i dfuplatihuin as an active metal,
particul ar, when bisnuth (Bi) is introduced as the

SEHRMed RS Rhert BRPIMESK lead (FEYUE MtcQH N :lb}i'e}ebiy,nBigﬁlﬁﬁﬁéjan enhance

inhi'bitory effects 'on the activity of platinum by

;/.h'étsygct@xfe di‘@é&?ﬂéoﬂ ﬁ}n%fi?l;fl bF féﬁnWPt Qntpjch%g 'éﬂ}#iﬁrﬂt the side reaction due

erefore nmore effectively controlling t unction of
o A 0 A0 5 B e SOMRE Sy IR s i
PR 18 L £ PIELE G RIBH B pmion e
RS SRS S UER! BRI 0 A LAR: st an

netal, it mnimzes a negative effect on_ the aci.d.
f derdipvlagipnanditrasalkyRatiereoisthp prmaticgeepanyd ¢4igbe efficiently conducted.

hydr ocr acki ng of the non-aromatic conpound and the
n particular, hydrocracking performance of the non-aromatic component is improved,

resulting in increased LPG yield and production of aromatic hydrocarbon compound
having higher purity.

The mordenite, 3-zeolite and ZSM-5 zeolite are prepared in the form of sodium
upon initial synthesis, and are ion-exchanged with ammonium chloride or ammonium
nitrate to obtain an ammonjum form. The zeolite in an ammonium form is calcined,
thereby obtaining zeolite in a hydrogen form. In the present invention, mordenite, B-
zeolite and ZSM-5 zeolite, each of which is in an ammonium form or a hydrogen form,
may be used. The mordenite, B-zeolite or ZSM-5 zeolite used in the present invention
should have a molar ratio of silica/alumina of 200 or less. If the molar ratio of

silica/alumina is larger than 200, the reaction activity is decreased and the temperature

11



deal kyl ati on and transal kyl ati on of the aromatic

conpound can be efficiently conducted. In particular,
woOhgudroessacki ng performance of the non-aronmat i BCT/KR2006/004476

conmponent is inproved, resulting in increased LPG

yi el d and production of aromatic hydrocarbon conpound

havi ng hi gher purity. The nordenite, b-zeolite and

ZSM'5 zeolite are prepared in the formof sodi um upon

' %fﬂnlr@d of WM RS I0R s Mm?&[bg}{ hﬁ&i&ﬁg%ﬁ’&%&h Wi th amoni um

e or annDnl e to obtain an anmoni um

form 'ﬁg ze ijg ugfg (H?'?]% ot nnbf‘g]x%%ﬂé ' ﬁqp%?ﬂ ﬁ'ﬁ){éﬁdvs/ﬁh at least one

t her eby fogen torm
glrélgfc’g%?ltg; eﬂt Ié.g gmngkﬁdegrgfaﬁic lHn(‘iJ‘Z eo%ll(im’] a? 2 oglre sglected from the

hydr ogen for m be used. deni te, zeol
oFTOPBRAISist D] 4f(heneae KaRiph e lﬁ%tgo like: miapihar B’I’i“tg’h\b%nlflﬂlma silica,
have a nolar ratio of silical/alumna of 200 or |ess.

5 |4nd pidicaraluating. at Frefestblyi ot leastapumpelacted from dhe aromm consisting of
200, the reaction activity is decreased and the
tmmmphamwmerglqm oxddest of ytahumineaglitoomd silicmalpgiinaisl ysed, and more
drastically increased. The zeolite is used in the form
ofreferatily tyealemsappdfor silicx e used.h at | east one inorganic
bi nder. As such, the inorganic binder includes at
| east owdes ehecibidnicronder hecanbitgd withseslitent)-66 wt% of zeolite and
bentonite, kaoline, clinoptilolite, nmontnorillonite,

05 LA DS 1B kil BGani@BRAJEH dreGARixaH Ul MgolddY Bteha ?llﬂdno‘@l shape or a
| east one sel ected fromthe group consisting o

10 gf}%ﬂ@ggﬁ?enor gani c oxides, of g-alumna, silica and
si'lica-alumna is used, and nore preferably, g-alum na

and/ or §E lsh&ﬁ P édﬁgl%t & hfehﬁ 1%%%9&“1'0%{% nﬁ’x%rreglﬁred reaction
e

conbi n zeolite, wt % of zeolite and

;\%C%gﬂ%{%\%? g?f?élﬁag 1ﬁcr?és@8’er ﬁrt € 'g}l'fé? gaﬁ({] qf @l éi)%gﬁ ’af}%o?nt exceeds

e or a Sp erica

tgﬁm r"e‘g‘g%}@gf&a ng@nosé]?%ﬁgsttbg&g&%s&)@%m |t Egr eased.
n the I%t trﬁg rcasheavrelgere tfle %nq)?tugabsou\{a%ogqg lrjnrz)tldeed 1n?o a cylmdncal shape, it is
15 preferably molded to have a diameter of 1~3 mm and a length of 5~30 mm. In
addition, in the case where the mixture support is molded into a spherical shape, it is
preferably molded to have a diameter of 1~5 mm.
The mixture support comprising zeolite and inorganic binder thus molded
preferably has an average pore diameter of 50~200 A, a pore volume of 0.1~1 cc, a
20  specific surface area of 200~400 m*/g and an apparent bulk density of 0.4~1.0 cc/g.
In the present invention, zeolite and the inorganic binder may be mixed and
molded, and then platinum/bismuth may be supported thereonto, thus preparing a final
catalyst. ~Alternatively, metal components may be supported onto zeolite, and then

mixed with the inorganic binder to mold a final catalyst.

25 In this way, when the metals are supported before or after the molding process,
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95 wt % nechanical strength of the catal yst becones
poor. Pn the case where the m xture support is nol ded
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have a diameter of 1-3 nmand a |l ength of 5-30 mMm In
addition, in the case where the m xture support is

nol ded into a spherical shape, it is preferably nol ded
to have a dianeter of 1-5 nm The m xture support

Ctﬂgﬁ{tto%%}?@orﬁ&%lﬂ &ethgﬂgo h{é?arlg%%e ug &%‘%f dde Plﬂébﬁ%{ﬁ% %) that any one

as an average pore ter o

ta Iu a élt dpeCI IC surf e(fle Ahy belti ltaneously
DBetl H‘Xn Tt oo L S iRGf beimy

re ent n nti.on, eollte and t
bRt Erlfer iy oS U SR GuPPath v mixed with an

pI at.inum bi snuth may be supported thereonto, thus i
AAEHET S §OmPHSIRG the Broaamptals ang thenrimeldgd| yFurthsprpre, upon molding,
conmponents may be supported onto zeolite, and then

rthg sepparttandiang onp of tertve metald erayte mived and friohdgd, and then the other
catalyst. In this way, when the netals are supported

beétel mapbe aifpperted theravniod i ppepedies 8 finklecatalyst.oduct i on

order of the two netals to be supported does not

mat t er ,Plstnunfathielnis anective cammpotdet edthervayalyse if preférably supported
i ntroduced, or the two netals nmay be sinultaneously

i intanesimedof FO1LH16 fpart$! B AveiEht délagve (A€l 09RO bl wdifte of the mixture
support may be mi xed with an adm xture conprising the

tPpore t@hpridngl zé IR aktPing n1cFBiﬁ&éierW§rs§ch YRR a A (Fﬁblatmum is
the support and any one of the two netal S may be m xed

apg 1R 088 padidy tREH: FISIRIDa00 gﬁhgg g@y h@%fﬁléﬁ&&ﬁﬁsguppm the

t her eont 0, thus preparing a fin at1 num
g
BB Db R B g P S
Uiy R T B AR t%rt@o%tatstgmmméos

el k5 PRV oh 10 Bono B reaBhingl PRuSEHE BB b Mdrocracking
actively occurs and the aromatic compounds are considerably converted into naphthene
compounds.

As a platinum supporting process, ion exchange, impregnation, and physical
mixing may be applied. Such a supporting process may be easily conducted by those
having general knowledge in the art. In the case where platinum is supported through
ion exchange, an aqueous solution of ammonium chloroplatinate or
dinitrodiaminoplatinum is used as a precursor. When platinum is introduced through
impregnation, an aqueous solution of chloroplatinic acid or ammonium chloroplatinate
is used as a precursor. Further, upon physical mixing, all of the aqueous precursor

solutions mentioned above may be used.

In the reaction of the present invention, bismuth, which is a metal component
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tenperature should be increased. Al so, the
deactivation rate of the catalyst is undesirably

woRoonexsed. On the other hand, if the anpbunt BET/KR2006/004476
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pl ati num exceeds 0.5 parts by weight relative to 100
parts by weight of the m xture support, the :
hydr ocracki ng actively occurs and the aromatic
conmpounds are considerably converted i nto napht hene

C . C . .
SHERANEE Rong 88 afhnf SO Rk o B YFofel Y niroduced in an
appl i ed. a S orti.n races Sl ) .
BT B P SR HP R RGRETS Y Rl B9 bitpgcof the mixre
art. In the. case ere platinumis, supported through
i%WP%I}c%%@}ngaﬁe(ﬁ‘&aea&&sl@awﬁ"bmdsf- RS e e amount of
chl oropl atinate or dinitrodiamnoplatinumis used as a .
&I@EEQ%SW?CW%Q R ¥ HsiS IRt Voo b L0l PEHF é’e{gwelggt of the mixture
I mpregnation, an aqueous solution of chloroplatinic S
atippotér thentvpatiermot Hlgiypt ag ienemelysinhihitgdagnd thus the reactivity is
precursor. Further, upon physical mxing, all of the
abpgreasesl prckther dectivasiont iatmel thencatadys ds alpdesirahlyyingeeased.  On the
used. In the reaction of the present invention,

batberubind, wifi tle hlsove embabt corigrontuah sppopartsdbpl weight, the strong
with platinumonto the m xture support, is preferably

i Hyidegxcbuatésh | fon@fona@d usibtiefm OisOhof3.a@piopribloycomedldd, resulting in
relative to 100 parts by weight of the m xture support
GafRhdedisie réf®bhd.€ and i norgani c binder. As such, when

the anmount of bisnmuth exceeds 3.0 parts by wei ght

rel ati vgishainl Q9 PRIGSHIPY sipbtbd Gtolt BR FhiXkdds Ssupport through an
support, the function of platinumis extrenely

LR R LB OREL  Afine
ng%éﬁetﬁﬁgﬁ c&%%&fepgpﬁéph@lﬂ%wgalphd%ﬁ)éﬁgﬁg gﬁétgat& Ry B}snfu?h acetate.

. ; . ¢ olat] . .
Appr opriaE ReeBh Ry, afEanr HIHiuHO R 3EetPepRRd onto the

reactions. Bismuth is preferably support eq on,tg t he
e éug%otp@ sym%qgaﬁngﬂlre support 1s preferably dried at 60~200°C for a

time period from 30 min to 12 hours in an air atmosphere. Then, the dried catalyst is
preferably calcined at 300~600°C for 1~12 hours in an air atmosphere or a nitrogen
atmosphere.

As mentioned above, when the metal components such as platinum/bismuth are
supported onto the mixture support comprising zeolite and inorganic binder, they may
be sequentially introduced, regardless of the introduction order, or simultaneously
introduced. As such, it is preferred that the metals be present in a state of being
coupled with each other. In particular, when platinum is present in the state of being
coupled with bismuth or is spaced apart from bismuth by an adjacent interval to the
extent that they are electrically and chemically affected by each other, instead of being

independently present in the catalyst, excellent catalyst performance may be expected.
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I mpregnati on process or a m xing process. The
precursor of bismuth is exenplified by bismuth (111)
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and bisnuth acetate. In the present invention, after

the platinum bismuth are supported onto the m xture

support, the supported m xture support is preferably

dried at 60~200C for a tine period from30 mnto 12
t he .d

hours i n Then i ed,cata

e br ef D A (LR SR Myt doerdy Eonfzthﬁoau B figntioned side
ir atnosphere or_a en at. . . .

n@ﬁ‘% e é’&aya%%% dumﬁoeWetm%h h%‘%&ﬁefta ﬁ’ﬁs& {ysogﬁéﬂmgg- However, in

pl ati nu muth are s pporte onto the m xture

s@ﬁ S8t W n@a pRth s SRBHS du@lt%ﬁgﬂtmwar@aﬁ sRack apat frophplgtinum by a

may be sequentially introduced, regardless of the

mfﬁ@@ubt ReACH dBieTvabr Plgtipum t axhildigsthy selechvl hyd@gemsion function

such it is preferred that the netals be present in a

sthanles tofthd aitergctinsupf] raekalsi whichanhy be hxplaingd bpantensamhtle effect or a

when platinumis present in the state of being coupled

wiigandgifsctusrid thos otimpaceattiap aetfofance iag e ekpdeyedan

adj acent interval to the extent that they are

el ect ri Eld. [yillastchteshepioceds| of padfaeiap @coraticclaycinocattiods and LPG from
i nstead of being independently present in the

cah@lry&irborefse@td RixaaE Acysringab Hey praqRaeintBmidae
expected. That is, in the case where platinumis

presentaalspiign ih Hﬁlsa@@%ﬁicg’“iﬂé oAt ShilGohe %Ehl%@sthgadéalkylatlon
occur due to the high hydrogenati'on activity of

?lﬂgmlomﬂﬁa‘lﬁg&mcﬁa@kﬁl ®f Qﬂéﬁyd’i’g oLt Aitbdk in ture. in at least one
coup

num O? I'S Space apartH%{rom

R 23@@%?4%@%0% ru%'mrg H TR B
interaction of, ne

d
OB borRPorht REReT D roar herbte SR 8RS slreRlan
Rt Y AR S T AR %ﬂsgéﬁsco 5~10.  When the molar

hydr ocarbons and LPG froma h dr ocar bon feedst ock

nﬁasep dy kess Hise &k yithe) deastivation plelhe ratalyst srdragisallngrogeesspd.  On the
in this drawing, the catalyst functions to cause the
dethendiangy if g, molar ratio is larger than 10, the aromatic component is converted into
a saturated cyclic hydrocarbon, thus decreasing the yield of aromatic component.

A hydrocarbon feedstock mixture stream 111 to be fed into the process is
combined with a hydrogen stream 121 and a highly pure hydrogen stream 112. A
hydrogen/feedstock 114 is fed into a reactor 103 at a weight hourly space velocity
(WHSV) of 0.5~10 hr'!' and thus reacted at 250~600°C under pressure of 5~50 atm.

In order to increase the temperature of hydrogen/feedstock to the above
reaction temperature, a heater 102 is additionally provided. Before being introduced
into the heater 102, the hydrogen/feedstock is heat exchanged with a reaction product

stream 115, which is discharged from the reactor 103 and circulated into a heat

exchanger 101, after which it is fed into the heater 102 in a warm state 113.
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transal kyl ati on and hydrocracki ng of the hydrocarbon
feedstock m xture in at | east one reactor in a

wOoreHOs5488 zone. The feedstock including an ar BaABKR2006/004476

10

15

20

25

conmponent and a nonaromati c conponent is mxed with
hydr ogen before being fed into the reactor. As such,
the nolar ratio of hydrogen to feedstock is 0.5-10.
When the nolar ratio is less than 0.5, the

e "l A YL RSB, epin e

| ar an the aromatic co ent .is conver.ted .
Gl 130 ob i o0ty SORpAREAMBORS WS RER Ghlingon-aromatic
the yield of aromatic. copponpent. A hydrogarbon

OB SN Goh PR s F00Y] (FBHOT Eendies e presence of the
process is conbined with a hydrogen stream 121 and a

heagAYsy- pure hydrogen stream 112. A hydrogen/ f eedst ock

114 is fed into a reactor 103 at a wei ght hourly space

vel oci tAfti¢naesipletivh o the eactinns;ltha paodust glb} Baxesent iata gas product at
250~600C under pressure of 5-50 arm In order to

i acelatiedy thigh termpestatey ménidf ishiietnogjenldiake dgo dbk heat ¢xvhanger 101
above reaction tenperature, a heater 102 is

astdbricibeingl feyl ipoviaddidmidaparacorbi@irg eiit head teethd hydta@en/feedstock,
the heater 102, the hydrogen/feedstock is heat

extenRegekkr WaisBd thro@aCd fighcdvl@dwst stream 115, which is
di scharged fromthe reactor 103 and circulated into a

heat exghaffRt s#&in 1ﬁ'f,t;ﬁ§se¥3hhﬁ)ﬁ§]'1 thd first 86b1MT (%, iRd into the gas-
heater 102 in a warm state 113.Tn the reactor

4841 CTRRET S 5k ] TS g 1
My ar.o éli’ég %h@gcen?é‘ntt the npp gs[sg&Pst éo?nrp%%%gflﬁl?nig d?srcﬁahrg%c}]térom the gas-

conduc hé ‘above®reacti ort con i ons

resence of t catalyst. After conpletipn.of.the .
PR RStor 00 auket pyefetd snESh et 1R 1Bid Bmmopsnt 118 s
a(a, rel ativelé hi gh tenperature, which is then
cHipcharesd @ fRgtHoltad sSHEYP- exchanger 101 before being
fed into a gas-liquid separator 104 to emt heat to
t he hydhsgemeewseeripruarnt hhY comprigesrabapt pYsemoffarafuyirogen and

a first cool er 105. )
25~40 mol% of hydrocarbons, in which the hydrocarbon component is composed of

methane or ethane having low carbons, LPG, etc.

The hydrogen component is compressed in a compressor 106, combined with
highly pure hydrogen 112 to control the purity of hydrogen, and then fed into the
reaction zone along with the feedstock 111. In addition, the liquid component 118 is
composed mainly of the aromatic components, with small amounts of residual hydrogen
and light non-aromatic components.

Thus, the liquid component 118 is passed again through the separation and
purification process, and is separated into a second overhead stream 122 comprising
residual hydrogen and non-aromatic components and a second bottom stream 128

comprising aromatic components having 99% or more of purity, depending on
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A product stream 117, passed through the first cooler
105, is fed into the gasliquid separator 104 at about

WO 32@yH888t 0 be separated into a gaseous CONMPORENVKRRAB/004476
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and a liquid conponent 118. The gaseous conponent 119
is discharged fromthe gasliquid separator 104 as a
first overhead stream and the liquid conponent 118 is
di scharged as a first bottom stream The gaseous

CAERBIED AR TR Rgpmige o o ooen
hydr oc osed of .methane or

b .
havi ng a'll:}bei(l)vgec? g&g@ﬁgc?&ts‘glé\gmg%.pw TRE VR %’_éie R S?ﬁ%ﬁéﬂ ?n'%g benzene,
TIPS TBUTE. C HRSGEH ERROPU SOty B3 FHENGUR g gtower

hydr ogen, and then fed intqg the reaction zone al ong

wi th t He fhectBerdierd,ithe seqond Qerheadoyireanke? is goglgd in a'second cooler
conponent 118 is conposed mainly of the aromatic . .

c Upandethersrecoyerpd s thirdeonsulinad soeam 429 @8algasppds BgEHre comprising
and |ight non-aromatic conponents. Thus, the liquid
ciesidoaldrydrages, mesthpesamietbayzi nsingter gasd lquichsepsapar 49 iaod thus may be
and purification process, and is separated into a

sesednd fosler hethitddotteansticash ¢261pr 4 diqnig phasé duatculated again into the
hydr ogen and non-aromati ¢ conponents and a second

b@ik i [Mos tto®am] A2 80P hidhNg rat®RBdd & &aIPaneltsincluding pentane,
having 99% or nore of purity, depending ondifferences

| NexBRd, LS cBRbbentd) eft. f IMhetcolipdhédts, adidcBAtddOMRY thd Qifstillation tower,
The second boitom stream 128 is recovered and then

SGRRY nﬁég sl RioRPRER0EaloALIVHE Mo firtY bR stk ar omati c

conpo etc., 'in a second distillation tower. On

the ot h?ﬁer&%n the Jr{)}ﬁaﬁ@ﬁ%grfgﬁ%g ﬁeﬁ&?ﬁrsﬁédet@'ﬁ‘aégﬁ%xjg§ a(t)g 9%% or more,

cool ed 1n"a-“second cool er en recove
t hi verhead stream 129 as a_gase m X .
cit e SR PRCoRUUTE Rytifigen £ sBRRENEDMObhdvsronen g removed
a.gas-liguid separator 1 and thus ma e used.as
R g ThiF RBEd OHFPuRy bm A09R PHEA 14t o pAALE the stream 120
circulated again into_the

includes an amount corresponding to about 70~90% of the total LPG component.

[Mode for Invention]
A better understanding of the present invention may be obtained in light of the
following examples which are set forth to illustrate, but are not to be construed to limit

the present invention.

COMPARATIVE EXAMPLE 1

A mixture support, comprising ZSM-5 zeolite having a molar ratio of
silica/alumina of 30 and y-alumina as a binder, was mixed with an aqueous solution of
H,PtCls and an aqueous solution of SnCl, such that the amount of ZSM-5 zeolite in the
support with the exception of platinum and tin was 75 wt%. Platinum and tin were
supported in amounts of 0.03 parts by weight and 0.5 parts by weight, respectively,

relative to 100 parts by weight as the total amounts of ZSM-5 zeolite and the binder.
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distillation tower 107, part of which is recovered as
a stream 127 i ncl udi ng pentane, hexane, LPG

woeaTpoRssit s, etc. The conponents, circul ated POTAKR2M08/004476

10

15

20

25

distillation tower, undergo the separation process
along with the first bottom stream Thereby, the

aromatic m xture may be separated to have purity of
99% or nore, and the LPG conponent is obtained as a

FHEE DA AT AT o o
BB b BT VO PRI oS SBRRIR P o5 b

I nventi on A better_understandi of th esent :
PSPPI ARt b USHIRC PRADSLIS BIePRRs § BYGToRaRep mixture was
exanpl es which are set forth to illustrate, but ar

nsected pregswdiopsepditipny andithe feaetion wewsare syem B%P.?e 1 below.
COVPARATI VE EXAMPLE 1 A m xture support, conprising

ZSM 5 ZeXAMBLIhAving a nolar ratio of silicalalumna

of 30 and g-alum na as a binder, was m xed with an

aqueousA sulixttireo supforti2RnGr&iren  Bvi- e qeeldtashawingitd onolef ratio of
Snd 2 such that the amobunt of ZSM5 zeolite in the
Ssildgadalimisiat df I0hendepelapiinoas ®bindba tvas umixead ovithi an agpsowkbsolution of
w% Platinumand tin were supported in anmounts of

OHA8CRaht Sinkyjuv@isgotutidan &f BiN @AY schlafiatvieé ghbunt of ZSM-5 zeolite in
respectively, relative to 100 parts by wei ght as the

t1@t alippFPWithsthefexépMoR oFgatidugh andl bisauiwaders. wive. Platinum and
m xt ure support thus supported was nol ded to have a

! f d f ek ot -
%?xﬂ%ﬁm%er@ suﬁgdli%@f arﬁ‘oﬁrﬁ@ of héﬁa}%alffsgoﬁgéwe%t grl ats weight,

hours, en cal ci ne for 3 hours,
t jo . ' I .
RBIEDI 5 58 BALEh yHEE UOSPBE LR (RS oot an

GESRE SRR N SERFSHERS ST K o
Cr(r)qu;p e{nidsa{ Ire]ggtﬁ%l}ﬁlg rr%rg? (liriiegdeatq%xlé1 gora3 Ig)%lrg rancrl ?ﬁein%aﬁ:fined at 500°C for 3
hours, thus preparing a catalyst. Using the catalyst thus prepared, a hydrocarbon
mixture was reacted. The reaction conditions and the reaction results are given in
Table 1 below.

EXAMPLE 2

A mixture support, comprising ZSM-5 zeolite having a molar ratio of
silica/alumina of 30 and y-alumina as a binder, was mixed with an aqueous solution of
H,PtClg and an aqueous solution of BiCl; such that the amount of ZSM-5 zeolite in the
support with the exception of platinum and bismuth was 75 wt%. Platinum and
bismuth were supported in amounts of 0.03 parts by weight and 0.25 parts by weight,
respectively, relative to 100 parts by weight as the total amounts of ZSM-5 zeolite and
the binder. The mixture support thus supported was molded to have a diameter of 2

mm and a length of 10 mm, dried at 120°C for 3 hours, and then calcined at 500°C for 3
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silicalalum na of 30 and g-alum na as a binder, was
m xed with an aqueous solution of H2ZPtd 6 and an

woaou®siss sol uti on of Bi (NOB)3 such that the aRODKR26(6/004476
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ZSM5 zeolite in the support with the exception of
pl ati num and bisnuth was 75 wt% Pl ati num and bi snut h
were supported in anmounts of 0.03 parts by wei ght and
0.5 parts by weight, respectively, rel ative to 100

pﬁ{dﬁf t'?ﬁi : %&%gﬁ g%%}%r)?{ Sﬁlgélggqﬂé”& f US Sz%éggrt%g,'db Bydrocarbon

ed to h f th . .
R Vg%s Pt ATy gl ﬁtﬁ SR gl e given in
5 hour th re tal yst. Usi th
gi%g?%?l ?thsup?epar 23 pa ﬁ%lrgga?bgﬁ ?nifure vvlagg °

reacted. The reaction condi tions and the reaction
results%&én in Table 1 bel ow. EXAMPLE 2 A

m xture support, conprising ZSM5 zeolite having a _

nol ar réAt mextgre shpparh/ eerophisiag ofSMeS asalilg- Arving na melap ratio of
bi nder, was m xed with an aqueous solution of H2PtC 6
asiicadaiuminaeofi§0 s olonddnita Infvirg) @ melac matichat silb@alampemof 20 and y-
of ZSM5 zeolite in the support with the exception of
palamimauzs @bchdor, smast inixeeswitls antayedls asoiutiom afnid. BWCk ramtllen aqueous
were supported in anmounts of 0.03 parts by wei ght and
Osoditidpedft BiChy suskithdttthe aaopets toif ZSIM-5 eeliit dndemdrdedi@Oin the support
parts by weight as the total anpbunts of ZSM5 zeolite

aRéh tthe eﬁéegﬂsﬁ of PRI hnd BishHiiP Heke H0UBYS URP Q5T WHo WRSpectively.
nol ded to have a dianeter of 2 nmand a | ength of 10

MPlatighirh G6d Bisnﬁ;@l@%éﬁ% pSrtEPH oAbt NENp &R 1 \Q&%htaénd 0.25 parts
5000C for 3hours h pr epar| ng a catal yst Using th

C @Je}’ b §t1‘Per1§ ARfRde t@ 51‘?5‘:9§ %ﬂﬁérl%ta‘i‘@ﬁlounts of ZSM-5
e o ki

e reactlon COI’] ons an e reaction

r esr ﬁ%log%eg%or ?jr{%e E}é’ldelb | %h%ﬁ%ng@/swlﬁg Vp}ﬁ@‘)éte% was molded to

rrﬁ)ave a (51ameter o¥2 mm and a length of 10 mm, dried at 120°C for 3 hours, and then
calcined at 500°C for 3 hours, thus preparing a catalyst. Using the catalyst thus
prepared, a hydrocarbon mixture was reacted. The reaction conditions and the reaction
results are given in Table 1 below.
EXAMPLE 4
A mixture support, comprising B-zeolite having a molar ratio of silica/alumina
of 25 and y-alumina as a binder, was mixed with an aqueous solution of H,PtCls and an
aqueous solution of BiCl; such that the amount of B-zeolite in the support with the
exception of platinum and bismuth was 75 wt%. Platinum and bismuth were supported
in amounts of 0.03 parts by weight and 0.25 parts by weight, respectively, relative to
100 parts by weight as the total amounts of B-zeolite and the binder. The mixture
support thus supported was molded to have a diameter of 2 mm and a length of 10 mm,

dried at 120°C for 3 hours, and then calcined at 500°C for 3 hours, thus preparing a
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silical/alumna of 30, nordenite having a nolar ratio
of silca/alumna of 20 and g- alum na as a binder, was

wondwedsasst h an aqueous sol ution of H2Pt O andPEIVKR2006/004476
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aqueous solution of BiC 3 such that the anmounts of

ZSM5 zeolite and nordenite in the support with the

excepti on of platinumand bisnuth were 50 wt % and 25
wt % respectively. Platinumand bisnuth were supported

i&tgﬁ%}u npég% A G %'Hyfig(gﬁ BBy Rpeted. The
el fonh B P oS R By Bt gg@gﬂ%gg} ¢ and

n‘rrhdag’ have a dianmeter of 2 mmand a | ength of 10

at 120C for 3 hours, and then cal ci ned at
500C T or 3 hours, ThuS eparing g.icatal ygb. JSIEMB LNE€ Ex4
¢at al éaat tgor epared, a hyapaeeChmEsE: 351ud/cR’, Wasv=1.3hr",
react “‘P Att i on| condi t i onvi@ektb BEHIMe@6diboR-4
rresul tZRare @?’ )/)en I n [Tabl e Nobealomutics: BXAYPE-E 84 rdnatics:45.60,
m xt ur b conmpri si ng b-zeol i@% Ananatiesgl 5890l ar

rati o of|_sil |Q:l602a| um na 888125 and®.4j- allunind as a8.24 7.87
bi pdgr, was miRed with at?%Bqueousd3 &bl uti P3Ok H2PHEY 6 35.11
andy@y) goufedies-Acamatiesi on ¢06Bi (I 3 sldch [t hatlthe ahdfunt] 168
of "b- ZeqliG0eCs dyomttiss supptdt wi f h49-fe exctBpi op df-32 45.83
plat i nurh a8t fAioRae h was 676 wt s 5at il nudHhnd! bi &ifut 9.51

wer e supported in anounts of 0.03 parts by wei ght and
0. 25 parts by weight, respectively, relative to 100

parts n%%%'#ﬁgreﬁ’? e Ita uppor?a)r% Il&gklgé p&erﬁ)fﬁgﬁ gta'ﬁgn-aromatlc

t he bi m Xture
l.eng

TR REoragior Y PRRBLP L e AR h e el s %FF“ to be much
preparing acatal yst

500C for 3 hours

c‘é‘%HP‘{/%d; frps2 6?%Ba?§&’t/°a° ﬁﬁr ea?ﬁﬁﬂmarﬂcxfweowgé in t%e product,
reacted, The reaction cond| tions and the react| on

r‘é&%i?etr%d & @%FRﬁéﬁlVenEﬁa@H? @ 11ugjag &AFOIIVFHB‘PI@ PFOGSS. | glhrough such

apparent from Table 1, hydrocracki ng performance of
niprayesnety cin hydrocrackmg performance, the non-aromatic component and

aromatic component can be easily separated from each other even without additional
solvent extraction equipment. In addition, the aromatic hydrocarbon compounds can
be obtained at a higher purity.  Further, according to the present invention, the LPG
can be produced in an increased amount through conversion of the non-aromatic
hydrocarbon compounds.
[Industrial Applicability]}

As previously described herein, the present invention provides a process of
obtaining highly pure aromatic hydrocarbon mixtures and, as a by-product, non-
aromatic hydrocarbon compounds including LPG, from a hydrocarbon feedstock

mixture using a platinum/bismuth supported zeolite-based catalyst. According to the

process of the present invention, only distillation towers are used without the need for
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conmponents according to the process of the present
i nvention can be seen to be nuch inproved, froma

woreswss48ef wt % of C5+ non-aromati c conpounds POTKIR2006/004476

10

product, conpared to Conparative Exanple 1 using a
conventional process. Through such inprovenents in
hydr ocr acki ng performance, the non-aromati c conponent

and aronmati c conmponent can be easily separated from

each .ot her . even wi thout additional ,solvent extraction
eaé‘ﬁlfiﬂ@ﬁtsﬂ‘ieﬂ? SYEREIOBNCIUINE Ty SHETOPY 'Ry I8P BRYC components and
conpounds can be obtained_at a higher purjty Furthgr,
aBTOBHCNEPTRRPICAS fﬁneg% RASIH VEPRTRIEH, TR ecAchtign Jarther, the non-
produced in an _increased ampunt through conversion of )

t ROMGIS-elRils hayiaedewrusabilih Apenmdie hydrpeageany fegfstock mixture,
Applicability] As previously described herein, the

p exeseonvetted/ it LBG, phrusvaxbiddting pronowss bafefitht dlartioutprly, the aromatic
hi ghly pure aromati c hydrocarbon m xtures and, as a
byemppawhdst whinl artoghavalue-hgdbdocaetias) cenbpobtathed at higher purity.

i ncluding LPG from a hydrocarbon feedstock m xture

usi ng aApthefighuhe lprsfetred antapidnéms ofedlei pesti@sidention have been
catal yst. According to the process of the present

| auembédPibr iNndtbatife Putpdsed, itBdbet RMRKISInaARE atS®H] Wpprbatk that various
the need foradditional solvent extraction equipnent,

WRRERY IS alBRoRY b &itGRORARE PE3itAd) dvitloR@dpafing from the scope
conmponents can be easily separated from each ot her
2 o R o R TR Y ¢ are
converted into LPG thus exhibiting econom c benefits.
Particularly, the aromatic conpounds, which are high
val ue- added materials, can be obtained at higher
purity. Although the preferred enbodi nents of the
present invention have been disclosed for illustrative
pur poses, those skilled in the art will appreciate
that various nodifications, additions and
substitutions are possible, wthout departing fromthe
scope and spirit of the invention as disclosed in the
acconpanyi ng cl ai nms. [ CLAI V5]
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[Claim1l] A nethod of preparing aromatic hydrocarbons
and |iquefied petroleumgas (LPG from a hydrocarbon

wORdRta5488 conprising the foll ow ng steps of: PaJ/KR2006/004476
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i ntroduci ng a hydrocarbon feedstock m xture and
hydrogen into at | east one reaction zone; (D)
converting the hydrocarbon feedstock m xture in the
presence of a catalyst to (i) a non-aromatic
En conpound whi ch is abundant in LPG through

hy rocrac ing and to (ii) an aromatic hydrocarbon
co oun whi ch i s abundant in benzene, toluene and

? TX) through dealkylation/transalkylation

?thQPMP%eﬁﬁr%%ﬁ%ﬁérem%a URHrOR R a%ﬁ?léﬁt??ﬁ# Ed%roleum ges
f (b h
<beh e h RagRcapat mixiBrc, SembuAies B oRNEnE SR Oht | <

prepared by supporting 0.01-0.5 parts by wejght of

pl at i nuid [ttouging achydlpcgrb@n ;f@ﬁdts@cs\;mmmgmd Isfdregesritorpt least one
(Bi) onto 100 parts by weight of a m xture support,
tigactminaone,e support including 10-95 wt % of zeolite

having a nolar ratio of silical/alumna of 200 or |ess,

sel ect ) tomvertitpethg hydmcedosifstdstogk afixtupe dethietpegsehee of a catalyst
zeolite, ZSM5 zeolite and conbi nati ons thereof, and

5t090) W Yoofardiitaticnby@ratdrbobidogigound Glidtini Jablihéanteih hOBG through
according to claim1, further conprising separating

tIDRIredrdkaid and el r(Ay ah m@&nﬁt@mﬁ?&h‘&)@m{)% Q¥APBand WHEER abundant in
(c) into benzene, toluene ene and C9+ aronmmtic

CRURREU] C@]aueﬁ@%ﬁ@ C}E{XIéh%l E’BTi(ptﬁ‘ngl?’]dea_lli@laﬂﬁﬁ/ﬂﬁgsalkylatlon within the
according to cl wherein ratio

ALRIEInENMd

(c) recovering the LPG and aromatic hydrocarbon compound, respectively
from the reaction products of step (b) through gas-liquid separation and distillation,

wherein the catalyst is prepared by supporting 0.01~0.5 parts by weight of
platinum (Pt) and 0.01~3.0 parts by weight of bismuth (Bi) onto 100 parts by weight of
a mixture support, the mixture support including 10~95 wt% of zeolite having a molar
ratio of silica/alumina of 200 or less, selected from the group consisting of mordenite, 3-
zeolite, ZSM-5 zeolite and combinations thereof, and 5~90 wt% of an inorganic binder.

[Claim 2]

The method according to claim 1, further comprising separating the aromatic
hydrocarbon compound recovered in step (c) into benzene, toluene, xylene and C9+
aromatic .compounds, respectively.

[Claim 3]
The method according to claim 1, wherein a molar ratio of hydrogen and

hydrocarbon feedstock mixture in step (a) is 0.5~10, and the hydrocarbon feedstock
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hydr ocar bon feedstock m xture in step (a) is 0.5-10,
and t he hydrocarbon feedstockm xture, which is

woRel7ressged i nto the reaction zone, has a sSpaBE€T/KR2006/004476
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velocity of 0.5-10 hr 1. [Caim4] The nethod
according to claim1, wherein step (b) is conducted at
250~600C under a pressure of 5-50 atm [C aim5] The
nmet hod according to claim1l, wherein the hydrocarbon

f . 1. i 5.sel f t . .
RSPy o B B B AR e sl oro 10
ar ti ¢y compound- cont ai ni ng m xtures, naphtha, and
cohtarLe]

ons thereof. [Caim®6] The nethod according

to claim1, rein the m xture support has an average .
pore di ﬁ%@@%g@cwd%éo g],aﬂa lpa‘fh@r%’g F‘iﬁPrégolﬁ cemiuciedrc%,%50~600 C

a specific surface area of 200-400 n2/g and an
awgf%meswwfaé%my of 0.4-1.0 cc/g. [Claim7] The

met hod according to claim 1, wherein the inorganic

bi {dleim 5§} sel ected fromthe group consisting of

bentonite, kaoline, clinoptilolite, nontnorillonite,

g- al um Tee, meihpi @agordingite &laulyiwlereianie bydrbearben faedstock mixture
thereof. [Claim8] The method according to claim1,

vk eseleictedt fhem ahe akyugt corsisping pdrrefdbrinytempxiohgiz gadolihe, C9+ aromatic
the inorganic binder, platinumand bisnuth; and

n&nghiongd cberaiting wbeure$, Gaphttin, Und EombimRtibRAhacenr di ng to
claim1l1l, wherein the catalyst is prepared by m xing

ze[@hinespnd the inorgani c binder, followed by nolding
the m xture; supporting bisnmuth onto the nol ded

m Xt ur erRUPPRLY :aaaﬂslingw REYih! 1Nk LA QubpiSit has an average

bi smut h- supporte
pore diameter of 50~200 A, a pore volume of 0.1~1 cc, a specific surface area of

200~400 m*/g and an apparent bulk density of 0.4~1.0 cc/g.
[Claim 7]

The method according to claim 1, wherein the inorganic binder is selected from
the group consisting of bentonite, kaoline, clinoptilolite, montmorillonite, y-alumina,
silica, silica-alumina, and combinations thereof.

[Claim 8]

The method according to claim 1, wherein the catalyst is prepared by mixing

zeolite, the inorganic binder, platinum and bismuth; and molding the mixture.
[Claim 9]

The method according to claim 1, wherein the catalyst is prepared by mixing
zeolite and the inorganic binder, followed by molding the mixture; supporting bismuth
onto the molded mixture support; and supporting platinum onto the bismuth-supported

mixture support.
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m xture support.[C aim 10] The met hod according to
claim1l, wherein the catalyst is prepared by m xing

wO2zelos$488 and t he i norgani c bi nder; supporti ngPEWKR2006/004476
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adm xture conprising platinumand bismuth onto the
m xture support; and nolding the supported m xture
support. [ aim 11l] The nethod according to claiml,
wherein the catalyst is prepared by supporting

pl @t nto zeolite; mxing the platinum supported
ze@lkﬁgrﬂgﬁd t he i norgani c binder, followed by nol ding

the m xture; .and supporting bisouth. onto the, . o
pl ati nu esﬁs%?taé&mﬁf%tﬁ rcéglgh E’)’p‘g}rlj?r?m[t é;fltr%yfﬂs pfﬁ%ared by mixing
met hod according to . claim1l, wherein,the catalyst is ..
RO B B ORI DEE T BORMATENE FUDRGHR: o Ring Platinum and
faoll owed by nolding the m xture support, while
s@ﬁrﬁmqnﬁ@ﬁ@im%\re a}p&pﬂhﬁrﬁf 9Pl BYPPOHES M AP Ol
support; and supporting the other netal, which is not

S aint &bl i n a previous step, onto the mxture

support. [Claim13] A nethod of preparing aromatic

hydr ocaFlizomsethort ace@dingom aclaigndrloc:\aﬁdmin thexcafakyst is prepared by
conprising the followi ng steps of: (a) introducing a
hyupportiag bplatieedstitoc keatitest mrixingnithe hyldtimgesuppriredateolite and the
| east one reaction zone; (b) converting the

hinereasrr kiaderf estbsicdcly Molding éhd mikine:; phesapgating bismuth onto the
catalyst to (i) a non-aromati c hydrocarbon conpound

WhlkGkunh-Suspdied alktukdsupBértt hr ough hydr ocracki ng and to
(1i) an aromati c hydrocarbon conpound which is

abyndaniz) n BTX through deal kyl ation/transal kyl ati on
within the reaction zone;

The method according to claim 1, wherein the catalyst is prepared by mixing
zeolite and the inorganic binder, followed by molding the mixture support, while
supporting either platinum or bismuth onto the mixture support; and supporting the
other metal, which is not supported in a previous step, onto the mixture support.

[Claim 13]

A method of preparing aromatic hydrocarbons and LPG from a hydrocarbon
mixture, comprising the following steps of:

(a) introducing a hydrocarbon feedstock mixture and hydrogen into at least one
reaction zone;

(b) converting the hydrocarbon feedstock mixture in the presence of a catalyst
to (i) a non-aromatic hydrocarbon compound which is abundant in LPG through
hydrocracking and to (if) an aromatic hydrocarbon compound which is abundant in BTX
through dealkylation/transalkylation within the reaction zone;

(c) separating the reaction products of step (b) into an overhead stream

including hydrogen, methane, ethane and LPG and a bottom stream including the
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(c) separating the reaction products of step (b) into
an overhead stream i ncl udi ng hydrogen, nethane, ethane

wOamd/05538 and a bottom stream i ncl udi ng t hear oRET/KR2006/004476
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hydr ocar bon conpound, and residual hydrogen and

non- aromati ¢ hydrocar bon conpound, through gas-1liquid
separation; (d) recovering the LPG fromthe overhead
stream and (e) recovering the aronmatic hydrocarbon

%25%%%;%%&%%5@%%@? %&f rreﬁﬁ{ﬁl éﬁgg g‘ré‘:{l gn% )F}@r\}\—g%n@%tbéo fydrocarbon

mgﬁgpoﬂﬁ' Phéh dh g}ep%ra%o arts by wei ght of bisnuth

t he m>ij.1re Sup| rt 5 r}p\,\ag t of%a(?g \)I;nurg sgggloirié

Isq:?/ie(r:ltgeg ;ﬁ?ﬁ:{m? Egl% Ié %f RS ﬁlecaf&'l A 6f goo or Ifass,

ool |t 49 18R] Guhro Rt e e FenslRi FEPLAE bolly stream,
ccor dIRETEIB Br SPRIEE  PLAPERFSh DY SHRRT ST Y Waflor BTy weight of
the aromati c hydrocarbon conmpound. recovered in ste

(Rdgtinui @tb@wk%ﬁé~3 D prrie R Wexght@ﬁélsamh 6313 ORfcorg agts by weight of

conpounds, respectively. [C aim15] A nethod of
mmp@t‘ineﬁgpmfbﬁ]m IngXthpatipRert bonBrisng 1.5 Wi Rf geolite having a molar
hydr ocar bon m xture, conprising the follow ng steps

ahtio ()ﬁsili'camalumdmcbfr@Otdnéesh,yscéte@wdrﬂmm tifeegraep omisisting pfimerdenite, -
and hydrogen into at | east one reaction zone; (D)

ceolel ZEMgS5 tadith yett cnalsibationt dedsdfpadd 5H90twibeof an inbganic binder.
presence of a catalyst to (i) a non-aronmatic

hy[drnggarddon conpound which is abundant in LPG through
hydrocracking and to (ii) an aromatic hydrocarbon

conmpounghewibhbd 'a§cc§@1ﬂ@ dgRfait N 3BTuftHen cOMPHsing separating the aromatic
deal kyl ati on/transal kyl ati on wthin the reaétion zone;
hydrocarbon compound recovered in step (e) into benzene, toluene, xylene and C9+
aromatic compounds, respectively.

[Claim 15]

A method of preparing aromatic hydrocarbons and LPG from a hydrocarbon
mixture, comprising the following steps of:

(a) introducing the hydrocarbon feedstock mixture and hydrogen into at least
one reaction zone;

(b) converting the hydrocarbon feedstock mixture in the presence of a catalyst
to (i) a non-aromatic hydrocarbon compound which is abundant in LPG through
hydrocracking and to (ii) an aromatic hydrocarbon compound which is abundant in BTX
through dealkylation/transalkylation within the reaction zone;

(c) separating the reaction products of step (b) into a first overhead stream

including hydrogen, methane, ethane and LPG and a first bottom stream including the

aromatic hydrocarbon compound, and residual hydrogen and non-aromatic hydrocarbon
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(c) separating the reaction products of step (b) into
a first overhead stream i ncl udi ng hydrogen, nethane,

woeodtanssand LPG and a first bottom stream i ncPAUiKR3oG6I004476
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15

aromati ¢ hydrocarbon conpound, and residual hydrogen
and non-aromati ¢ hydrocarbonconpound, through
gas-liquid separation; (d) recovering the LPG fromthe
first overhead stream and (e) separating the first

bott om st.yeam i nt Ny ond overhead stream
i?%ﬁRﬁHP§JB¥Wgh%%§ﬁ%§%|e ?%?%gen and the non-aromatic

hydr oc on _conpaoun i)~a second bottom,stream

i ncl ud?@grelcﬂ‘éergﬂggﬁ%{jpgqﬂ% Fl'b%%ﬁstb%vﬁr e%nps)tcr)%ar%,awfi hr ough
distillation; and (f).recovering the LPG fromthe

second @ SPPREHNE e diita %‘tql’éc%’%é’?“i YO t e 2455 ARY  Querhead stream
hydr ocar bon conpound from éhe second, hott om stream ..
WHElging thi s hypEgIangt ﬁa%-ar%vt@ﬁaﬂmﬁmbﬁg compound and (ii) a
0.01-0.5 parts by weight of platinum(Pt) and 0.01-3.0
psecond piotigs] gitteady ipslading hthepiayorasico hydiwcaeons cggppound, through
wei ght of a m xture support, the m xture support
cdismpltationngnd10- 95 wt % of zeolite having a nolar ratio

of silical/alumna of 200 or less, selected fromthe

group c@dnsicetéring the IRG deomi tteg sdwond evkihead sZSk Bnd recovering the
zeol ite and conbi nations thereof, and 5-90 wt % of an

| 10MAAOhEdrbEABE conhfduat ohbihe Eb@ndibotiog saeaay di ng to
claim15, further conprising separating the aromatic

hy dr ocakR&BinCMRPGHIGt IS GRMRAQD by Rup@fing f0)01-0t0 parts by weight of

benzene, toluene, xylene and C9+ aromatic conpounds,

F BERREH (MG la¥d 0.01~3.0 parts by weight of bismuth (Bi) onto 100 parts by weight of
a mixture support, the mixture support comprising 10~95 wt% of zeolite having a molar
ratio of silica/alumina of 200 or less, selected from the group consisting of mordenite, 3-
zeolite, ZSM-5 zeolite and combinations thereof, and 5~90 wt% of an inorganic binder.

[Claim 16]
The method according to claim 15, further comprising separating the aromatic

hydrocarbon compound recovered in step (f) into benzene, toluene, xylene and C9+

aromatic compounds, respectively.
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