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t ho J k] [ kalvsf RGreaidef erably, may be a

cat ?@?833%’?32%9?%@6& Ly et No. 0037 197

[44lrhat  Meapghile; he produgts Ltasg Retsp} gt Ba5gol (PPt Af° RS,
one i@speeatre dftérthareattiong pedinishedrasé sitcilatpddnto e ipehexchanger 1
a b 1 . 213 i . f d k
nd it HBEee R G oI Aol SRS A Bt eedstoc
si | imeiaE thepemaandara fediBieiagoBler 200 or less, is nixed

[45M :jh F&&Qdﬁh!t%téﬁm@?dsbiﬁg tHhduptiake ¢oolop S dxtizd énta tteigaplinid separator
and platin . ti the;
i e o AEONIC P fhlied GG L2 aEBRPLRAL AR Jia
Mearppimpbeent.t he products 17 are present in a gaseous

[46{ Or " ?Fhe%aie%ﬁ@c%drﬁ@nh’ntgﬂ atbhafgeﬂafﬁfwtéﬂﬁa@i&emtﬂtﬂfﬁm the gas-liquid
reactions are finished, are cifcula i,nt.o
o reapgaee & e iy ohs NG R £ 5 PGt 8 erefrom.
sepdnabmrecton with this) Setgateous ¢ranpopentdd dwclidee alymp R 75 mol%

m xt b NEL 15040 AP B odafbnl d3bPofent:) M dthe BydrbdPonsomponents
product "stream 19 pass t rglﬂht{]e 0ol 5 sf_db

P nt onelade Tpeibane; effate, Sl i D veyelatgely sl nigets of Garbon

i s tdhens Thphydbgch dontponent gasepussaldypoeeptessord, mixed with highly
i qui .. | g .

ai achls 5%%@%“2%%%%?ﬁ%&%@%@%‘?ﬁ?&%@?ﬁ?@%ﬁﬂ ehdis fod in

gas - foniariEen widhthe Seedstook 13intp 3 wactopgrraMeatso AbATe pud the LPG
di SCHREHaE coRtamed B the Bvahdad ativa221 ey efiéctinely bk mecovered using an
connegt.i oglb i Q-t hi SCesghe gaseous conmponent 21

i ncl n B FE°HRB1 % hydrogen and 25-40 nol %

[4Hy dr ochietmorhileoinp beiam streagnf ¢ansists yrasti af BTRASHFTPRETYS and also
i nC: #@ﬁd&ﬁ%ﬁm?y&bg%%d }i@lti\tqloh%rﬁéﬁcﬁbmbaﬁéﬁtsﬁﬂ b atobl ein?unt. Ac-
smal | nunpers_of .carbon a . e r n
o O <bs 1By orBsrLE o el Sy R R 8 -
pur erifiyadion geressdandtis sdpaiagdfind resplvgbiidragen 2he Ronrarematst
ng(rjgt nel%s%, éxtﬁi Hefehnk '24,t HRBALIN; kiR %Bﬁﬁﬁtl Cblﬁarﬁmatic compounds

< into a_reaction area. Methane,. ef.hane, ..
and. hevBeRRRRH P I O RGHEr B & 4L HENG A PREGDoR ina frac
st r edonatidtn opiy 7sel ectively be recovered using an

[4%‘3i di ti ?ﬁ@mﬁﬁ%& ﬂﬁﬁb&fbo‘ﬂrrﬁﬁgﬁt?% in &Hiéh HEARMMEY dearboR 8toms is 7 or

otto_msrea_ cons| sts no g arogﬁt C ] . 0 th
conpbighen is shipcehiodisalkylaien, deselighnd Aydperationsractions in the
| i ghbreR@ie Bf BERELE s BRREN €Y} 610, And:CS Mabinateroumoundicare converted
cordi t he.liqui onent is additionally
subj étggg%ﬂzfe%e Pl ’aarl_lgtngéﬁgand‘ pu- rificatjion process, .
[48hd i s Mrapuhde, di frastion i Dothichds seppertadquiheiractignation unit 8 and is
20 n- %ﬁelsiff&i ésga feERIRL BE A Loldeht eRNLLOEPBERES d4d intwhlitiede number of
> )é%/rbgl? gtomg is g grdloggrf isas%;?a:"%%é TR -a?rgr?lgt%c hydrocarbons 28 which are
nonpolar hydrocarbons and aromatic hydrocarbons 29 which are polar hydrocarbons.
[50] As shown in FIG. 1, the aromatic hydrocarbons 29, which are the polar hy-
drocarbons, are fed into a fractionation unit 10 at a rear stage to produce benzene 30,

or, as shown in FIG. 2, they are fed into the fractionation unit 7 of the process using



27, which have purity of 99 %or nore, using a
dlfference in boiling point in a frac- tionation unit
7. [48] In summary, the hydrécarbon m xture, in which

&B 0 g of carbon atons is 7 or hi gher PéTfKRlOGS/002708
subj ect ed to deal kyl ati on, transal kyl ati on, and

hydr ogenation reactions in the presence of the

cat Y}t or Hidhef Rftfo on%ureaﬁq fgds{oc]@fo(ﬁfaﬁdcg bEREROM) dfuene

are_convert I nto benzene, %@uene1E and xylene. [49]
Nbaﬁ%ﬁ“ﬁéyle?%%ﬁﬂqﬁl%ﬁz%@gﬁwﬂ‘?mm BPPEl-separated by the
[517 r act iAgdadcribed abaivé, s8patai€l pioBessdshvatic &el imcprated mabisprossnt

Of B 8Rhat Ml BULAGIH Al GiRficiRe AhaiB b ERdModucts, such

er , IS’ separa . .
i nt os brviensy Whisne.@nf yriens Horsrs. hey Hadfrrent Somfgppeiperin that, in
hy Iol bﬂé}ﬁi bRk &h@éﬁi\t@i&%f@s Ehznd) y@lﬁ@@@dnlaqm;lna & febdsedek atl@re changed
po ons 1 N
P Mo e S R0 B A MR e s Y Yo chugpdf Smte, im the
dr oothebprosess,dhecdngsts afbenzand, ﬁ@mﬂm@étﬁybne mriﬁecdsmk atl age not

reappgfgge to produce benzene 30, or, as shown in
they are fed into the fractionati uni

FI G
152} he piae:@@ Sead g mon, Y 1B SRR BTRSS SHE A0S piyocarbon
t he mikmredis seﬂarmtohy@lirman bowinich the member fﬁ cmgm gtoos s 6 or

to %v@&%&& P@%ﬁ%m%&u Hefber ogéarb&{‘ﬂci heder, and they

usin eren ol nt descrlbeg
abo@@?: respacHively dispd %@%@gocm féﬁ e %rOF‘?'?'F@g tisfoisy thgehy-

pr eﬁ%&rboﬁﬂmeﬁﬁltlﬂﬂge hayibertofl earbanatoms va] @Gighet a:p uesdus Ith‘eg

ar onat ocar

t ol %ﬂ gtock tht[l ﬁocesg ?or%o@ﬂgﬁk e aﬁéﬁi‘ﬁ rt@'ﬁr&%%?é LpuiEs rag?n the LPG,
eac lnd thediydrosarbpagtin which tbwmphebe%@s OnAINTIS F108 }ﬁvser afe used as

b ﬁ n &Eé‘féedsftdﬁk%@ ﬂ% sgﬁe;?i ezﬁ&éc%iﬁﬁ ptoﬁesfcsl e(?d;ap@a&gminh tr@beenng the polar
cha r a i on_an an a

O M SO B A AR H R bR an e

pr oamspglat Hydraceben Therdfy, ﬁ@nmemze Comwrtﬁéﬁbrougih@e %§thlghereaction,
in fa%@%?éf?&:ho&bvﬁcﬁ §EsePRhted HRGMHRSradiiod hnd 1 rich e Wﬁéﬁ%luene

i nvent| 0 rate processes are
t he BV Bhs 8 StPaE A Enfege SRR RO MO Omats Sompounds,
fr acxtaspamvely Mgczi*dlffbtezmunbmlmg)ﬁomiahMQh asepamtion dé@vigrwhich

! O\I\%cﬁgg?t 1&15@3"?0'119]5}1 'r% Iﬁﬁg &ltht BRpBvHR BdtQEOI‘P@F tRQ%%kne.

atons IS are, I spectlv
[S3hsed AEhesl@CHETORK PIORESE FiS PI Claga%ff urg pgpyafi by gyocarbon
say, mixge, e LEKECuﬁaltlbﬂﬁﬁ adrémattei hyBrotirbomsfrdne the dify dwearbemfeedstock,

t
o o e 5r el RhEsHBE LoRatd fh L ERETLARE oy b
and drn@arlacmafmmathq hrdxecarmrf@ﬁ@aﬁo%%wwmemlaf hudrpgashomp and
of  Canpemr Ridestarbosis ﬁ'e Dtedr Y@ iccdidergid ﬂi& 18&hod éfahe present invention,

f eed tock ent ext actl
sepaﬁastHOﬁsgb & It PEEROLT PRy oS Rl 3Pt Pl comparison with
t he ﬂiydm@@mﬁe@bmpw ng the pol ar hydr ocar bons and
t he hﬁﬁ; ons. Thereby, the m xture
convlgﬂ?(gc'p ht ou ?'hgﬁ]gat alytic reaction, and the

[54]r act | Arbemrumﬂerstsn@eg)afrth@ presenhingension &ey s obiaged Henshghe
i chediiBwhR&8MBles b dbgPSrativAREmplek QMR hakEset RRAIE {IREmate, but are

i nto benzene, | u and C9+ aromatic
conpBtfigse co @%%é’é&ﬁﬁ?]ﬁg{fg?ﬁfﬁseé’tﬂlvﬂué’%nce in boiling
[5yjoi nt thr ough a separation device which
[56] EXAMPLE 1 ANID COMPARATIVE EXAMPLES 1 AND 2
[573




includes a distillation colum, resulting in the

i mproved production of benzene. [53] Therefore, when. . _ .. .
the process for producing thé highly pure aronmatic

hydr ocar bon m xture, the LPG and the non-a [ 708
'W§&WE@§%H%nS from the hydrocarbon feedstock,Eean% @ﬁgn
sol vent extraction process for separating and

recover.ing the polar hy- drocarbons f .
[58hyr o0F B TR CPRER HEREARIRHG S CherehRE s Esses and the integrated
hy dpazesshonsdiag tb thiprocess ot presentdrenidom Bieeiee tosts were
| Nt oL ALRH +RARARNE RS ohBrlRBn HPhB eslioRind dremplegsent
invention, 1t is possible to significantly inprove
5%k he productivity of products in conparison with the
[60pepar ACMPARACTVEEXAMPOE@ss. Mode for the Invention
lﬁ1£g4] A better understanding of the present invention
y be obtained through the follow ng exanples and .
[62F orparBeipvasuetiaiysi BEodipip Ehe Wl EEERTapiRIoGess usng pyrolysts
il §§§d]ateseas HebdsREE wahSinfinBed)@nd trsésultete desctihel inithd following
of

resent invention. [55] [56] EXAMPLE 1 AND
"VE EXAMPLES 1 AND 2 [57] 8 WD 2006/ 137616
[63PCT/ KFR2DBS/ 002708 [58] It is necessary to confirmthe
pr oduettviihesof sepatata=processes and t e
int e‘g’ﬁuat Cd CompHintd C © Y Jemed U UkL LT E81%) t(_»mﬂmile pr@ﬁ‘peﬁﬁsilic@]' T Ne@tinale composition
present |i nvewki on,| therefore fest® ware ¢e®hductled t g™
achijeve [the confirjmation in the follgw ng exaﬂpLes___Tﬁrﬂm_
LS9 ot 9O FCRPARATTVEEDAMVALE Bl LR2Tnie | Gran oo
produc ivii&m@mgprodu:ts i N a|selvent| extdeastdd On  czparamin 5108
prociess (ustsegmpyr ol ysi s gasolli negsag a Teeist ock ﬁ@?@ﬂi@
confirnedffaggmshe resul ts| arg descrilbe@ et e | oo iiss
fol llowi Ng chale® 1. [63] Thabl g 1 Feedst@Gkmper at i @mpimerss
condj ti gnscrmeswkit IFl ow Conmposijti on Tanp. Press Rat Figoieee
Product |EXEFdEL’‘copposi tiop Raffinae lconposition T hCo oot
PWAL| (Kg4aV kafe:@a/ .) pHA 10 (6paraffin 4.48 901C  molees2?
7ke, { cm|g @x:Bewzared. 22 C || U+ parafn 0. 002 C6 Y vennas M8
paraffin 2! Mﬁ£257 k_Jhr C7| parlaffin 258 Tol uene2| 0%: feis o0
naphthere—6- 0047 parafHh—t4-640—C8paraffim 0.9

[64fy| eneTOmp7 ERmdction emdptradi6 CS paraffin 5.106 C9 parer

W%$ 0.2%ﬁgoﬁ%§w§g§égé¥ﬁ§e 25.260 C9 paraffin 1.531

Ot para% | beiaeno 8.198
[6€) 0+peRatio folwsyH . CoxolnmgRafife 2 Xyl ene 8.684 CS
[emapht hene 11.349 C6nnpbthened. 16 C9+ aromatics 6.383

65 MPUAPRERATR R ExAMPLE 2

{691

[70] The productivity of a process for producing aromatic hydrocarbons and LPG from a
hydrocarbon mixture using pyrolysis gasolines as a feedstock was confirmed, and the

results are described in the following Table 2.
[71] Table 2



C7 nnphthrnc 0.61 C7 naphthene 3.461 CS nryhthcne
0.47 C8 naphthene 2.664 COcnxene 42.4 Benzene 0. 024
Tol uene 20. 35 Tol urne0237 E?hyl benzene 6.76 Et hyl

WE@%% f3. 038 Xylene 7,3 Xyl em 0.828 CO+ ar prEpkRems/002708
+aroinatirs 0. 609 [64] Tenp.: Extraction

tenperature [ 65]

Pr ess. :

Extraction pressure [ 66]

Rat foSol-rep/ -6 —pobure ot o700
Y Compogition . | Reaction |1 Rt!}at:.tlb’:#1 A1) J"”'l’%auct‘” y C‘Jl'npoﬂtmn
pro,eﬁs\sfafét 69‘ Ci ng .ar onm 0CAI pons ,an g
frofna ooy o) T B T bedre Y SOBER PN - S
as 4§ l@@a(;t %chﬂraﬁm 43 cbrfd niezat,\gzémﬁ i {‘F}z@é”' chzelcz‘gf arcrf}a“rﬁfn 0.47
des¢ri bed|i ® ”f"ﬁ@‘zf"él owi ngl Table|2. [71 “?"e' 1 ] b g PR
2006/ 137616 CPETFFKR2005/ 002708 Feedst ock | O “faf i Peren 622
condli ti on$ £ Chrpositti on Reacti on| RERCLT op — Pwmmn30d
Hz/ H C. PfS¥er@ddbosition Flow rate {ea% Tefpo P08
pregsure noCa¥PgE?o| (kg/ hr) (w3 10 kg/hr cp | SoprafnCll
paraffin 4.C48w8kG4¢ BOkgen) g 4 Bgnzene 1.93 C || C7pmfm0®
paraffin Q.Awwri@roghtaffin| 2. 58 Tol uene|3.71 C2| Cipwafin0.02
paraffin 7.Q@Tephi@sparaffinf 0.9 Xyl ene 2,18 C3 par St 202
6.23 C9 parBhdien2. 27 Tothl 7.82 C4 pafaffin 3)@§4naphthene002
ClO+par af fii roken8B.8CS i paraffin 0.85 CS napht heng e 003
par af fin Q.ebdiben@6e ci@Pht heng 4. 16 {C7 paraffin 0. (2 Bergpe 193!
napht hene |0. 8dt€83panaffin{ 0. 02 |C8 napht hene 0.}47%olgge37.05
par 3@f fin 0.02:Benzene 42. 4| C6 napht hene (0. 02 Togl uBtves2! s«
20 85 C7 rnapht hene 0.,03 Ef hyl benzene 6.76 Benzd&fgwomalics3.64
ne_ 7.3 Toluené 37.05 + aromatics 5.37
[72]Xyl enéa)édéll\’igléieE
[73]
[74] The productivity of the integrated process shown in FIG. 1 using pyrolysis
gasolines as a feedstock was confirmed, and the results are described in the following
Table 3.
[75] Table 3
Solvent extraction Catalytic reaction lntegration result
Feedstack 3 5akg/he 5 06ka/r
(W1%)
C6 paraffin 9.07 C7 paraffin 0.12
7 pasaffin 4.29 (8 paraffin 2.03
Benzene 85.80 C§ paraffin 0.6
Toluene 0.34 Ci0+ paraffin 4,15
C6 naphthene .07
C7 naphthene 0.68
C8 naphthene i.07
Benzene 0.8
Toluene 46.8
Ethyl benzene {52
Xylene 16.4
C9+ aromalics 12.08
Operation conditions Exiraction temp, 90T Reaction temp. 340C
Extraction press. 7kgfom’g | Reaction press. I0kg/em’g
Solvent/H.C. volume ratio 2 Hy/H.C. molar ralio 4
Result Benzene 4.15kgfnr Benzene 0.97kg/hr | Benzene | 5.12kg/hr
Toluens 0.04kg/hr Toluenz 1.86kg/mr | Toluene | 1.90kg/hr
Total 4.19kg/r Kylene 1.09kgMr | Xylene 1 1.09kg/hr
Total 392kgfr | Total | 81 tkghr
{76} The present invention has been described in an illustrative manner, and it is to be

understood that the terminology used is intended to be in the nature of description




C9+ aromatics 5.64 [72] EXAMPLE 1 [73] [74] The
productivity of the integrated process shown in FIG 1
using pyrolysis gasolines a¥ a feedstock was

[ and the results are described in t.pgxro005002708
'@@E&%&?ﬁ%‘ Table 3. [75] Table 3 Sol vent extrac?ﬁ%nb
=reactionliltegM 1011 ion Integration result Feedstock

4 94

. Fafy ot gt RASE ldeiclalis sl oo bl enion
o Ore [OFsibla pHlighe Abthe abrwe tezghinay Fhasfse; it ipto tB‘éWiléﬁ@Oé thgt within
Tol Hﬁh%o f%:ie béhded BROZE AR idenforih e BEprhbtickd ofRiwise than as
aronat g eration condi tions Extraction tenp.
90° @P% T Bt 3401C Extraction press. 7kg/cmig
Reacti on press. 30kg/cmg Solveni/H C. volunme ratio 2
H/H C nolar ratio 4 Result Benzene 4. 15kg/ hr Benzene
0. 97kg/ hr Benzene 5. 12kg/ hr Tol uene 0. 04kg/ hr Tol uene
1. 86kg/ hr Tol uene 1.90kgArr Total 4.19kg/hr Xyl ene
1.09kg/tr Xylene 1.09kg/ hr Total 3.92kg/hr Total 8.1 1
kgArr [76] The present invention has been described in
an illustrative manner, and it is to be understood
that the term nology used is intended to be in the
nature of description 10 WD 2006/ 137616
PCT/ KR2005/ 002708 rather than of |imtation. Many
nodi fications and_vari ations. of the present invention
are possible in light of the above teachings:
Therefore; it is to be understood that within the
scope of the appended clains, the invention may be
practiced otherwi se than as specifically described.
Il



CGaims [1] A process for increasing production of

benzene from a hydrocarbgn m xture, conprising the

followi ng steps of: (a) separating a hydrocarbon

feedstock into a C6 or | ower hydrocarbon stream and a

C7 or higher hydrocar Holtig¥ream (b) separating the

C6 or | ower hydrocarbons into a non- arormtl c

hydr ocar bon strea and aromatic rocarbon stream
[1] A P’f‘WFﬁﬁu@ﬁ 1TSS IMESHTE ‘é%?’loflefgnt?e&ﬁe“ﬁn% resaf?%mlﬂaf% ygmprising the
followingzsteps ofi gher hydr ocar bons and hydrogen into at |east

one reaction area; (d) converting the C7 or higher
(2) sepaftipQCRFdRERSHANfebdBsRaR HT6artakal Biskodarbdnlreti®agidi2007 or higher
hydrocaP§dtGtieRhO (1) aromatic hydrocarbons which are rich in

enzene, " tol uene, and xylene t hr ough

deal kyl a |on/ r ansal k i on_reactions
) sepiiipetionti & Ry JodF %aﬂ@nwteha SoaFenay vdrhen ciggem and an
aromatie By¢resaEpen ﬁ*&@m Hrygh [ salveY R FREIKRTAEESFeact i on; (e)

separating reaction products of step (d) into an
(c) feedgahdr€Adr ighestigdrovdariains andhadrogeriyith 0 denst onemesdidnerea;

et hane, and the |iquefied petroleumgas, and a bottom

(d) con\ﬁewi b tgﬁ&rﬁﬁlhg:%r}}ogg 11?&13:%% ©f a'@é@ﬂﬁ?ﬁ{ BRNSactiRA%rea into (i)

noun

cromatif HiBhogpibRe S iF oBER) o Vel 0% % (cetyone through
dealkylaéwajtv(apya }éﬂﬁtﬂﬁ’%l ﬁaézlgﬁse %]do In@n 5‘1 Hcgrpp%sa %1%1 are rich in
liquefied pptaglonre gas Hreughm K)@}O%Mlﬁgf@afﬁ@m om stream separated

in step (e) to recover benzene, toluene, xylene, and
(e) sepa(r'Eclrfgr relttgte prodLEBRIfI stepC AIYAAtINES overhesd sedan ekich [cBhtains hydrogen,
methane! REaRE, ARG 3% Buchitd étﬁfléﬁin' Bs, Ghd@h Bbiteom SHEM &L hich contains the aromatic
hydroca?l?ongrélﬁll ngnglggj qﬁﬂé{ﬁ&%@% g?@% gl%rrpa?(:r l%lég?bgﬁsc‘ ucs)lrnlg gas-liguid

e proces as set
Separatl?‘i‘]pliﬂcﬁslsn‘?‘@ wherein 10-95 wt % zeolite, which is at
| east one selected froma group consisting of
(f) combirimie e eronzatisehydrogapleoroftrespo|sepaatednd siez v Bnd yihe bettom stream
separatedeinl stdépe(e) andecowtti iedhziias taduaie] kelahalandi Conhigher gratiatic compounds,
respecngayzoo or less, is mxed with 5-90 wt % i norganic
| nder to pr oduce a support, and platinumtin or

21 he iy Bisst W vn 5 o5 18 T e, BB 4B RENEnd fpgoteum o

from thg %quheafiﬁ. T6#™8i m 1, wherein the hydrocarbon feedstock is
selected froma group consisting of reformate,

[3] Thepyowmky 8¢ st Jaslolin cleim dewshkrfeur 1 2-08/wille médlité, flach is at least one selected

from a tadpdioasitit@batrddnitel adkiangpe PAz0blitoeandBZSM-5 type of zeolite, and

which h% QERIda e FRRL 3 dhNEHF X DOE 6r 1RARNENRed #1E 890w UhSrganic binder to

produce E‘%ﬁﬁ&t, and platinum/tin or platinum/lead is supported on the mixture support to

produce the catalyst of step(d).

[4]The process as set forth in claim 1, wherein the hydrocarbon feedstock is selected from a group
consisting of reformate, pyrolysis gasoline, desulfurized/ denitrified fluidized catalytic cracking
gasoline, C9+ aromatic-containing mixture, naphtha, and a mixture thereof.



