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Description PROCESS FOR | NCREASI NG PRODUCTI ON OF LI GHT
OLEFI N HYDROCARBON FROM HYDROCARBON FEEDSTOCK

waewins®ad Field [1] The present invention rel BEEER2@5802706
process for increasing the production of light olefin
hydr ocar bons from a hydrocarbon feedstock. More

particularly, the pres ﬁb o h pertains to a

process for increasi ngt? 3 B.I ?fon of C2-C4 I|ight

%K@&Sﬁ%s FORIEREASHIG PROPUT TGN OF LIGHT
- VEEFINHYDROCAR ’*‘?@EIWWY?’R ARBON

feedst ock which is capg (%Kused as a

feedstock in the forrrer process ackground Art [2]

GeTechhical Fiepdt has, pyrol ysis gasolines which are

reac roducts of .a r ol I.OCESS, eforrrates

Wt e e e o e priress R acirpriech? BRUPRIGTGS ight

pr oleés ﬁydmnﬁbbhwﬁmih adty deaheboy tfeaistockh Mbregpagisibdry) @ present
inQ'En errt?lﬁl%tté) ggr&reé)sdf{& In%re‘?i%mg éﬁ% %‘bgﬁ&%g of E{Zaély 11%1& olefin hy-

Process Fe used I'N process
f o&%mbdmbm@twtmgmms foraredmingom arpmati eydspesthon mixture
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58 YSI'S pProcess | s .a ucl n
baE‘ioé‘“ﬁEiég A ﬂr@ﬁ?rbav foedstack which l%eﬁmblgsof @P’Hﬁl“é‘?f’ea%?n@eds ock in

pr gRYbeme pré®ssrai N products from naphthas as a
fraction. In this process, a fraction which is rich in
arg?ﬁh‘gé'oklﬂﬁipé hds, such as pyrolysis gasolines, is

pr ?d%ﬁé}aﬂif’ RApRNEY, Qﬁﬂﬁ}tslis g£8blines witién &@tr@dcﬁblh roducts of a pyrolysis
ref orm ng_proces ol ines, henze

oy PR, TGS e FeacHGuPIN S Gh cat B el gireiag process, and
f r fluidiveg lchtabsic ceckimgfgaedl fieo olhicht dd@teaatien ﬂstedm’ttebf 4 Raidized

t h&ﬁa‘?lgﬁé c}algﬁngéa%leélssalrg ud¥a%5 e%iStogﬁs r(f)JergsCe If&gbd'gﬁ{cgk an

I'C comnmponen I'S
Fuamn@tlﬁbyérocarhom hextﬁtqandloz éd’(izﬁoml ayhydcoqaﬂmmglre

pr ocﬁf‘&nnéctgﬁ\%ltﬁ thss, ftﬁeﬁpg;rbl?_ﬁ ng%bé%rls iérd'c'e&hfoi' Broducmg basic

et hyl ene, . propyl.ene, ti ¢ conponents
pr BiftRcBemicabmpigrinls ctish gt gthylene andpiog n%rasmafhprioﬁa%ts fpm

t hgaphttiag lay b iffactié. O fHiBroPésa CLHBctionGyhivBtichANn aromatic compounds,
i ndependen rocess for (g)(%lgdctm ng an.aromatic

hyﬂ}cgé“ﬁp% gﬁ Safi&f "dtiuct ed using the
abov b tire whtakytie defoymimig\psocesgy gasllines, benzeaé aohmbe xyleaadind C9+

or ?ufohféhg gg&%cé‘rﬁ&?é éf{: h?od‘ég%cﬂfbrﬂ% ﬁ@ﬁ&’é 55‘5 eclStollE 9 biHikavier

ction In conj ’uncti on
wi than phqsel ot thegyralysisprogess ansl a frangion azvhll@h igeichan aiomatléf

th@oﬂl%m@h{sqgalgg&ogg&dae substituted with LPG generated
as a roduct 1n area vvhere r{(t;l)st of the LPG i
eifiged 2 lyies apc

[ rr'poﬁf‘%%?ﬂn@{ﬁ; i the ng,progesssa gasoline tsfactlon, which
di Batthdneagtenk propyene, and aromatic components, is produced from a feedstock

that is heavier than that of the catalytic reforming process.

When an independent process for producing an aromatic hydrocarbon mixture and/
or LPG is conducted using the above-mentioned pyrolysis gasolines, reformates, and/
or fluidized catalytic cracking gasolines as feedstock oil, production of the LPG is
conducted in conjunction with production of aromatics, thus a large portion of the
imported LPG can be substituted with LPG generated as a byproduct in an area where
most of the LPG is imported, such as Korea. However, there is a disadvantage in that

hydrogen is used in a large amount because purge gas, which has a high content of



hydrogen is used in a |arge anount because purge gas,
whi ch has a high content of hydrogen generated in the

wWpeweasw1sis used as a fuel in the process. TheRCEKB2@5/002706
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there remains a need for a process for increasing the
utility of a non-aromatic carbon conpound, which is
r i bydrogen. ddteand ip tadsoess,lif 1s6dal aduéldh Meyirocess. RRtdfoNR, there

and _reduci n ft he am)uri}t .of hydrogen.. s((§d. Di scl o ure,
of TR T95H FrRPearoPasRng (Y PUieT e ne T 0T RAC cabon
pr ezepdundnwbich ionch inHP G andprodueedahugh o catalytic resstan,cind
onreghag%g{ei%ﬂoﬂé)gﬂg%&llggan hydr ocar bon, carried out
by the nt i

] resent 1nventors airnmng to avoid the problens

enDdsclosureiof knvemtioni or arts, resulting in the
findpg.t en a process for producing an aromatic
hyﬁ%ﬁgﬁﬁiﬂﬁgl}'ﬂ%ﬂ?e and LPG from a hydrocarbon m xture
\Zjl\‘qd Eea_miﬁglmh‘e lf)@fselg ﬁlg@uﬁbmgh@igtetﬁive@?ﬂ Hﬁiﬁod dgqagés‘ehﬂth hK)n production

| i S ahl e ei ng, u s _a feedstock.of the .
F ob s B1eGAg Brekptbon, iR ATH S Run FRENGLeifhine void the
i nproblesstemeoymtered ircthe priby argsy deseltingdn ¢hredindafg thag When a process for
pr . t :
CoSAASRE i Hopi 4B Ebbn B A6R%A 1INTEGRYa firocurbon mixture and
i sa BFpcetsjfecprogucinga hydrosarhen fasdeinek Which és gapable @€ being used as a
Pr Re856ck &i'thd frmBAHloBEks aREinRIpRAME ki i@?pé&iblé tidpréveathé pro-
hydr ocar bogsgbge [ rrpéov rb? t he 1Jorf)pgluc IVLté an
ef fydivin &y gificiengy geeach prosesy,orgiiRe AvrralhPRrgisethpreby ac-
hyesmyslashbpthérprekent énventdod.PG fr om a hydr ocar bon

m xtere, ~a pr.ocess. for. produci.ng a.hydrocarbon . .
Fccaf PAEEPe I RA EikEhr it B B R A6 R0 Brocess for increasing
f ethd pradktiomof ght otafimgry dpocathess by émprolimgdberbiodueivity and

PT O¢RRAEY of 4 Pio ésfs_f&spra&%liﬁgeén %;%ﬁ& h§drob 5o PREfiland L PG from

invention to pFOVIde a process f recovering residual .
hy#hydjesarhen ixtursna proseastiperiegering a ppdecarbam igdeackawhich is

hy giipaBR W beigiuSed 436 REGIGIRGR tIRf formEiratass,lor theldmBihed Srocesses.
stil * .anot her obteﬂ} of the ‘Fr esent invention tﬁ) .

pr ovtddaPhr SRIELOK 1B PIFS U ARYHEOR HRTRY I & Progissiipr recovering

r i hidual lydrdgeattenporanmatiolydrecabart exmpountli eredydrapenated in the
of ' non- aromati ¢ hydrocar bon conpounds of

f e%‘%g%gg?g?%th&gt' t he fpr esence of a catalyst, in an LPG
sepakltas stHbanothes phjegt ofthg prgsent snventipn tsaprevidg agrocess for producing a
f epghghRClhRhlis Ml RO LIS cafgbhdnf B gdrlfarSEiRahétdudét of hy-
colum. [11] It is. yet, anqQther obje t he presen

t of p t

i ndregenaging MgnBFIRAtishy4r §§§mﬂ’8\1’1‘f?sqfrf§edéftoﬁlaﬁl% 1, fh¢ prgsence of
hPf.chat@nymﬁ@m LP@ﬁﬁépah’atﬁng:og&mﬁh dbﬁt pﬁbgé:d@ of bﬁ)daeiu% a&’ee?fstoﬁk oil

yag nat | n mat | C. ocar pon conpounds O t he
{ ouiBote aggintopd TG Sparing eglugie  ° 00 2 IR
pr ocBssyétuebthenebject o degireseht ingentwngy poivyds sprocess éarsusing ethane
ol . . ; :
T PERIUCERG SOIUOhAHE wHiEh alelheRAGERN 1R fietoltst Br Alfropenating non-
i sargmgtic hrdrogarbeneergpoungds of the feaslsiogl otl fie thermsergaeq ofrp eafalyst, as a

a pioBkss fed1@hd A fésasioer BsryreI9sp pridesst r om a hydr ocar bon
f eedst ogk, §orrpr| sing the follow ng steps of:
Technical Solution

In accordance with one preferred embodiment of the present invention, there is

provided a process for increasing the production of a light olefin hydrocarbon
compound from a hydrocarbon feedstock, comprising the following steps of:
(a) feeding a hydrocarbon feedstock into a pyrolysis furnace to conduct a pyrolysis

reaction;



[13] (a) feeding a hydrocarbgn feedstock into a
pyrolysis furnace to conduct a pyrolysis reaction;[14]
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fromthe pyrolysis reaction, into a stream contai ni ng
hydrogen and C4 or | ower hydrocarbons, and a stream
cont €y) rsemat%!reiaﬁh@e@dmn Whlchrat@g@iaraaed:ﬁamrt&spyr@rysa ftehaction,

f

R T S S e L P TR
dr cwdaibiog €5+ hgsipaathons) througb mcomeressioe and ractiematiomprocess;
t he g&é‘[‘é&g@ﬁ‘n@tﬂg h}rﬁlll% &6 04 i erqéﬁélr@éf Qfe@g fd phrkfiin hy-

(d) arati SI S aso i'nes _and
hydros&rhe®o FﬁSB%‘ﬁIVQIerF% the %@ammnfaﬂrm thedydragen gnd the C4 or lower
CORyd@béHrbishst he C5+ hydrocarbons, using hydrogenat| on

o L O P8 338 0a Ly SDG M inin fraction from

f ethd Stredri comtaidinpyte Oljemydfdcarbahs lusiag thydrogeiidatand Separation

ar r%besjslé?,] (f) converting the hydrocarbon feedstock in
Pecance of a catal yst in the reaction area into (i)

an afte) ieading thg separaedpyrolysisigasolidesi hydracgrhon deedstock, and

32%8 n i) dﬂ?é?ﬁv oritactibh GR&; t hr ough

ati1on/transal kyl ati on’ reactions, and into (ii)

a noff) spyieginecthe W@rp%h%@ﬁ weskia @riacsrAceef 4 atalystfin fhg reaction
| i ﬂ‘é@fﬂt@@) RE b¥odlatid mydﬂ)‘éaﬂ)kiﬁ @bhﬁbo@dWlﬁE@fsﬁﬂﬁiﬁhmﬂnzene toluene, and

'?‘h?"{g% 61]5211%9‘)89 an ahg’?f’?]é)rg ﬁ%{: ﬁle odu é})sr’?sﬁ)on—aromatlc hy-

hydhoogbnn corapdardeshiett h;amh in alqdeﬂiedqlwbleath gmtthmhglm mhydrocracking
a%m d a bottom stream which contains aronatic
hydroca

rbon conpounds, and a small amount of hydrogen
and (@nepasking readiipdpoeducisor sEortPGDieds, ovegiepdstgeam, which contains

gagydrbgis, theBfARE re%dn@ narﬂrlﬁfa@ﬁ&i petrfidunt Eﬂs, hd £ Ybi@drh 8eam, which
t he' over head s nto the conpress n and

f r SRAIBHAFOMGHC iay egargon,corapyndg.nd agmalijamqung pfjhydrogen and non-
I egioMRtic ﬁgdlbbﬁbaﬁ eotapoundiRmeCagdiuiDspaies pfocesy t he

b f ur t.h
oi v (D TEHGRER e Dbl y BB B e metesiogind fiiapifon proces:
hydﬁ@q&@b{ﬂlﬂd whi ch are respectively recovered in step

( c) mfﬁgo%}ﬁlﬁgﬂé 810}4%[135, hg&irogﬁ‘ﬁSn ngﬁ&ﬁﬂe Glg%neth% %ﬁ%om stream.

Ion O
st r eEh@ n@ye%énasyéyﬁh@t @@lmﬁe cireidatingeat Jeastaportipn of the C2-C4

r eﬁeﬁhffﬁlrh &:@rlﬁ)fns Shedh dré Yesp&iivElye@ivetedan 9B r(&'ﬁﬁﬁ) the pyrolysis
recycled into the conpression and

f r qcsﬁggﬁesza)pr ocess of step (b). [24] Furthernore,
t he Meaﬁwhﬂe fimytep (h)tamiticoofthe seerhequbstiziungay lli‘ﬁ%eparated and then

ar 1Qec {letf 1nt(¥ ﬁwe(%ge %1?@ k: e%O ?Qﬁ%ﬁ Zﬂ orvme Irl(:}hrg gerﬁlgadéé dm.lsl};1 be
ar mnmlmt lmﬂ‘pmmsessmeapé ﬁacumllayon p@ﬁﬂtssmf@fee bl y,
10- pyMfietnBRO e pﬁ'océg‘?h%g fﬁﬁhe‘?tcanSﬂ% se?ﬁl%uﬁ% {h%caﬁ'@rgatﬁd' Bffrocarbon

a group consisting rdenite, %‘lﬁ
7 eempQUnds Fétich ayesfpegvaredhin sigp Glidtq beélzwt n@hxylene and C9+

aromatic compounds, respectively.

=+

Preferably, 10-95 wt% zeolite, which is at least one selected from a group
consisting of mordenite, a beta type of zeolite, and a ZSM-35 type of zeolite and which
has a silica/alumina molar ratio of 200 or less, is mixed with 5-90 wt% inorganic
binder to produce a support, and platinum/tin or platinum/lead is supported on the
mixture support to produce the catalyst of step (f).

Meanwhile, the hydrocarbon feedstock may be selected from a group consisting of



has a silica/alumna nolar rgtio of 200 or less, is
m xed with 5-90 wt % i norgani ¢ binder to produce a

W@ aepastels and platinumtin or platinunflead i SPCI/KR2005/002706
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supported on the m xture support to produce the
catal yst of step (f). [26] Meanwhil e, the hydrocarbon

f effierine pym}ydaegaseluﬁa; ﬂamlidd@mawt@r@aukiﬁgomblsﬁd, Q9+ aromatic-

ofrefornate sol i di zed catalytic

o SRR sufy MBS e AR e st i hg m xt ur o

n ap hAhaqrdmgdo anothortpureferrodh embodimen 04t] thé\preserd iimntion, there is
gr‘o'{lﬁfed R %&M Rﬁj iR TR b ﬁﬁctfdﬁ%f%ﬁ%?i?afeﬁh RY&3L2B0n

rov ess I ncrea

pr eRInRQUngdrom a ayqirpgafg%fe@ﬂﬂﬁcha yemptsipg die feleys g rsters obm

a hy i) esa JREEhEbACHedstURAtoS pFoly5is flfrﬁhdeQWcBﬂduct a pyrolysis

steps of : [28] (a) feeding a hydrocarbon feedstock

i nt8° té‘”‘pyr olysis furnace to conduct a pyrolysis

r eac{b)Geparitiy] reddrjonpequduca ivhiphraeagdriecmedfromuhd syrolysisabaction,

ar 9§ r]t?e dnte];.urn yg‘%g@{ ar?ci &2' rv?eerl'fz&drocarborrl]st 9nda stream

stiean c a| ni ng gen and

hyemfwamséiﬁe hyalmtadnom,rtbmugh eepmipreissign @ad-fractionation process;

hydr a5 a5dep Tne fhB ‘119859) et ah@ '&R:r@? %?z{h ofeﬁﬂ%& B&%Fﬁxp Ry-

process; [30]° (c) overI.ng hy rogen
cadrgeerbens %wafth%st%ﬁaral mfaamflg ledm&%afl awr %lmweh ély-
st &®BabeRt ai ni ng t he hydrogen and the C4 or | ower hy

o B B8ty el S RO oY bSR3 Rh g tacion from

st theatream comtamingghe K5+Gydrdeydions; asing mgdrdgenan@n and separation
grr t| on and separation processes; [32] (e)
arn he separated pyrol ysis gasolines,
hyar () i o sombei et titagern ivatonticalsocksd

I eRydrb &t 1ﬁf@ﬁlea&§@ﬂer€£€)ﬂoﬁ%ﬁer“ ng the hydrocarbon
feedst ock In preﬁence of F lyst in the reaction
4

ar ea(l) ARy efting thnhydrarbot: 1B PERSANGERFFFRHIY Shif) g reaction
| Sareh Gito i (191 ah eroaelie hytiﬁicahbﬁﬁ‘ compﬁhﬁdy\kllaﬂl@ istighoid ®8nzene, toluene, and

degliol At o Cat ki @anzene, toluen
E TR e T A .
l ! dmeérbeni C‘{HBPﬂ)lDideAdlIclgas'iqhhn diquéfical peyrdlenor gaskhnoggh a hydrocracking

...

re&% [34] (g) separating reaction products of
step% into an overhead stream. which contains
hy dr t&) separstingagionprodusts of steg (Fiinigem; avarhsad ptetagy yhich contains

g alzijydr@ﬁéil felfahé, Qithahb rﬁﬂmqu@ﬁé@ﬁbtﬁﬂaﬁ@gﬁhs aid £ BSkdrk stream which
rocar bon cog‘g E and a snal | rmaﬂnt of %%/dro d
an%""r’i‘i‘iﬂ%\?IBWQ{IF ‘?F;S’Eﬁf e FBRP RSt Admall pomaygt gen anc non-

gasrolatjd hszldme:{rbmammpmmﬂaarsmg a gas9iquidgeparation processg
]E P:Cfﬁﬂohrgl?l p:eg)gg%ls L t hemgo(tgg c&?xﬁ@?min?jng% feracélonfltlon gprocess

t hef dbert bm streaminto (i) a streamcontaining the

ar ONgy kdpafl¥ing th%ﬁﬂst&%%ﬁ#&ﬂﬁﬁa &fk‘im(ddniauﬁngiﬁe%auc hy-

COﬂt al n| ng a anpunt o rogen and n-aromati c
hy@ﬁogférgp% gwngg.}%lé andidl) aggam contammg a small amount of hydrogen and

non-aromatic hydrocarbon compounds and

(j) circulating the stream, which is separated in step (i) and contains a small amount
of hydrogen and non-aromatic hydrocarbon compounds, into the pyrolysis furnace of
step (a).

According to still another preferred embodiment of the present invention, there is
provided a process for increasing the production of a light olefin hydrocarbon

compound from a hydrocarbon feedstock, comprising the following steps of:



[37] (j) circulating the strgam which is separated in
step (i) and contains a small anmount of hydrogen and

wWoweasmniat i ¢ hydrocar bon conpounds, into the PYI/BRI®SSH02706
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furnace of step (a). [38] According to still another
preferred enbodi nent of the present invention, there

IS p()Yeedats Dhydroeesen feedstadkafiteasiyrolysib Curficedd ebhdutt @pyrolysis
a |l i%?t .ol efin hydrocarbon conmpound from a hydrocarbon

f €6&851Bek, conprising the foll owing steps of:[39] (a)

f eed(b)geparatingy readiop enoduesd whizblaré generatedfroml thespyrolysis reaction,
fu i QR

SoRPE ik CARHGE 1DARELRIECR of RAR ,g?gﬁéfﬁg%%%ﬁ%a e

t heont3ipiae fsx+shyideecarhons, thioygh a gomprassinn avdhfragtiAnagon process;
hydr g @&o@&ﬁ‘c%gq{ke B dloB¥YR lan Y OF, A PAHISC4 8REn And bA@HM hy-

cont ai ni ng + hydr ocarbons, tfhr ugh a& npézﬁssf on é}llnd

£ r SROFHTBRR oM Ut S gConfaing thobydikSn and Hs e Tower hy-
hyditoogrbons;and the C2, C3 and C4 olefin and paraffin hy
droc ns, f.r t r eam f.al nin hydr ogen._an

o, 2 Tl Rl A AR GRONRE BesBlnds 15 B o Biliing the
f | Ghdhydnacarhons, yud scparatiog ipyiplysesgrsplines and at(9%- bydreearbon-
CORdiRinB S ih i HEh bR i
py%@%}si rgaggglll igﬁesthglg%{?gl %gg% 3?0 a?%%g%%%tb aiglrllcl1 %e aration

f rBlOFPS8eS:from t he resulting stream usi ng hydrogenati on

and & peddalg the sdpaetebsatlysisgadolingy, altyaticatboh f€edstock, and

sepay at ed RV Eel%sn s gasolines, a hydrocarbon

f eRYf PN, WPJE MY at | east one reaction

ar ea(f) pdmiert{rfg)the bydrecdrborgfeethetodkyid rppesandeoof of cneadiyst octhe ireaction

pr . al j £ r . L)

o SEE RSP R BLEYBscbfioh b GELLAM .58, bbb e, nd
bexemrtthrqugh aigylag'wdtrﬁg,qagqyngtiomr@m:gipns, and into (ii) a non-aromatic hy-
deglok¥bah tORpSIRANPRLK W il if 'ﬁqﬁ&?éﬂtﬂe%iéun?%ﬂ_tﬁﬁhgh b hiydrocracking
a non-aromatic hy drocarbon conpound which is rich In

| | §@e#9Med petrol eum gas through a hydrocracki ng

r eactd) ?epa_r{ttﬁfgl reé@i)on%@&ﬁih cgtdf @Gapf(f:)c’:lﬁltv?’{i1 a@rbr:@ﬂﬁddl gtcéarfwhich contains
st i nt.0_an_.over st.rea i ch contains .
ny Bt LS A oSBT Bk, 5L Bl stream, which
gasqntainslaramiatic hpdrosarbesacompévindk, and atsaialsamaouohef hydrogen and non-
h ] ly: en
arefoRae ?2%’?%@9‘?3%?@%ﬂg?ﬂ’ﬂlﬁﬁ?%?sd}@?%ﬁéﬁaﬁén preEQpe

gas- (DEurdateghe svedaadyteaasiato thg gpmpressien prd fragtionation process

t her ehead streaminto the conpression and

fract.jonation process of step.(b); [47] (i.) separatin

t he b&f%ﬁt@s LHORt Yream mEP‘é)tar Eﬁ‘?'{"’c%#'f"’;’i‘%g ﬁlj’ rpfgatic %Y'

ar édmoasrbon bympounda ahd (ii)acstieamvdatading 4 sinill amstiitedmydrogen and
coptaj ning a samll amount of hwdrogen and non-aromatic
hydrocarbon Xon‘pounds; 2na f’fé‘}ﬁ (j) circulating the

st r e@hrirculitolg the steapavdiduis sepasatedin(stgp @handoontaasressneall amount
Sngf ltl)ydﬁgg g%s ’H%d %n—'&%ﬂﬁéi&qgrd?&grﬂéﬁ %ﬁégﬁ?&s' e rp?ﬁﬁ%?@ﬂunace of

g

conpou Into the pyrdlysis turnace of
step (a).

Advantageous Effects

In the present invention, a process for producing an aromatic hydrocarbon mixture
and LPG from a hydrocarbon mixture and a process for producing a hydrocarbon
feedstock capable of being used as a feedstock in the former process are integrated.
Thus, there are advantages in that it is possible to reduce the amount of hydrogen used

in the process, the use of a compressor may be unnecessary depending on the type of



step (a). Advantageous Effecgs [49] In the present
i nvention, a process for producing an aromatic
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and a process for producing a hydrocarbon feedstock
capabl e of being used as a feedstock in the forner
Pr pe&sS, |ideifiaepghidredsvictufs, pyrbl@sie pfcessa@y arsﬁ@gg&phcre itis

that it i S possi redu th u
oBtpsitle brePRRIE Wl Bal S AaGpRE 3P Kbarion @ Hefliting in
unereceg @conad@peffdiiengyon the type of process, and, if a
Sepa{?ﬁ‘&l&e‘?ﬂmf’éﬂ)@}e fetfanB ¥ bRbYidnds Wh%%eaﬁés t@d ﬁi“cﬁ@bfb%ess for
space, e to separaté an
adenosiu@na theLwat@pla)fdaeqaébpnd@wntre ang the IRG frgmi the hydrocarbon
exﬁlﬁtinﬁnﬁreﬁﬁ&ﬁm fée@d‘t(f)dk%fﬂ%r?]flyro{y@mpr('fdéﬁg Iﬂﬁfsﬁpi% ossll-tﬁg‘to improve
e ne co ich are se
&L HFBVI%? nth%mmmafupeﬂﬁyiﬁabf&ﬂ? ’m apyIplysis
anﬂlrﬁatte LPG fromt he hydr ocarbon mixture, are used as

a feﬁg%&yeﬂch‘ egcesg E%Go% (}/rtsed r RS SFRS Sfue];(;}ua I| {,es She process is
possibl'e to i nprove ﬁep ts|V|ty 0 %R &1ef P
hyutegratedwith a fp@dStQCk uumlyxyng @tmssewbﬂe it is ot pydependendy used, thus it
fug §§ble [t(?iucre%% ff{‘élultlhglc(gfsag&ﬁl%m% (,GCAIEOI??&'H?JIEIQ vgﬁlch is rich in

USE as a rocess nt egr at e

RGand peafiicerd wsing p B‘Ilt%’ﬁ@ f‘?ﬁﬁﬁ%%%d ifHv¢ecthe pmpynt phihydrogen used,

i ntﬂleﬁ:@sz aheip bbsslblé eflimpréwsthe prdduc@assind effiéiendy STtE& &R processes
thehluﬁll | it E‘? non- aromati c carbon conmpound which is
Y

ri ¥ roduced using a catalytic reaction

anBriatbegclﬁbﬁoﬁmeD‘rabMﬁgsgen used thereby it is
e to 1 rove, t he roduct|V|t ficieng

? E:S #Eﬁ) aliﬂ”&é‘@ other ghjects, iltgrqs apd @ql hg present 11‘\1/ve(1)1ftion will
Deb€ mopd ¢léuftly0fndbfs&)dar faomn ﬁgﬁ'o[lG@]ng‘ﬂ&&nl&b dvstr@t‘idn tikbe in

obj enctns ; Ifleelxthlutfl and ) QI es of ﬁ pr esent
i nTHICERn i thg gecon Dém%fl% ‘T’@ gndelet0od from the
f ol | BlG.ngilldstrased et eatdmdunent 06 a ptaxkdure iofi incogasimg ¢hd production of

" By A ASRRTRRRAL R A Do AR icdih B i st

[ n’é‘f"@é@nng the production of light ol efin hydrocarbons
f I ONFRG. YifluSieAé L0t embbdatent Mﬂbgédﬁ% (t)ﬂnéﬂéﬁmg ﬂl‘é%ductlon

of S SlEm R tastron o R0 Ry BUBIARorBRImS Gripe present

olfmfvemndmydnd)car bons from a hydrocarbon feedstock,

acco r t 5

1 us rg?‘gg‘&r%‘% ﬁtlrﬂ a%%?%} eﬁlﬂﬁﬂlghp& atﬁ'ggec{\ée (lf 1E$r§hsu£’g th]@

| netodagtiongpftlight pletinl bydiocarbers fromglathydiagaiban rﬁeedstocla rageprding to the
fr orséhe wdh@Gar bon feedstock, according to the present

i nvention. Best Mde for Carr Qut the Invention

[ 5Best-Mede dor LrarryingQut the iagentlpnu on will be given
of 1 ﬁ@re@ﬂa?t%ﬁ W detdtieg '&Eéc?i@tioﬁ Gl be kﬂ'gn of the present invention, referring

to the drawings.

FIGS. 1 to 3 illustrate procedures of increasing the production of light olefin hy-
drocarbons from a hydrocarbon feedstock, according to preferred embodiments of the
present invention.

With reference to FIGS. 1 to 3, a hydrocarbon feedstock fraction 111, such as
naphtha, which is used as a feedstock of a pyrolysis process, is fed into a pyrolysis
furnace 131 and then converted into light gas components 112 through a pyrolysis

reaction in the presence of steam. The components 112 are fed into a compression and
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according to preferred enbodi nents of the present
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The hydrogen/feedstock mixture 14 which is fed into the reactor 3 is subjected to
dealkylation, transalkylation, and hydrogenation reactions in the presence of a catalyst.
That is to say, a hydrocracking reaction of non-aromatic hydrocarbon compounds,
and the dealkylation and transalkylation reactions of aromatic hydrocarbon compounds

are simultaneously carried out in the reactor 3 to produce main basic petrochemical
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A better understanding of the present invention may be obtained through the
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(B) In the case that a process for producing an aromatic hydrocarbon mixture and
LPG from a hydrocarbon mixture and a pyrolysis process are integrated according to

the present invention, when a fraction which is produced in the integrated process and
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t hat AREQRARRoRAIREBICRhACERINE pRiut& @é@imﬂgeto]préé&s WSwas used as

use feedstock .in a rolysis furnace und
opt ?f‘ﬁﬁ?tsﬂ( GRATOI 8 mpceAder of %“%éioé‘ﬁlt“"f‘%\ﬂ high the weight ratio
St efstedn® td1y5dirmxaﬂidn@ s QeBs the. B3oolysik eemmeralhmswa 852°C, pressure was

: ﬁg%r g? g1 %n\rgqﬁ ?e?en%on’%ir e S(Z (13')?3%1 OT? ?t/con%%ﬂo{ll %Ihdsthe results

an@retdhs;:rlbeémthsfalkemdggablek?ed in the followi ng Table
2. [ARIANRYBLE 3 [91] [92] A test was conducted so
t hat butane produced according to exanple 1 (A was
used as a feedstock in a pyrolysis furnace under

oper Altef R4 @BAdiicteds® that pfdspacﬁb ptd&cwa&bfdlﬁgaw Ra@ble 1 (A) was

teamto.h dro ar bons, wa
£ elilah & R RE MR SRonSR Tulinpe uidiE oBYaR Fadisipns iphich the
t hWelght miibiof stetmrie hydrocdibdisiwasek35, Thepyrolysis cempiratunnsas 855°C,

t . |
gﬁeg@? %%Z%ﬂ%/@{ écg ?&1& b@mié']\sv\%sg @ (H:é% e %@lbéo‘la’ldltlons and
th&lﬁresu}t’satelﬂeecrdiedmth llowing Tabled-oduced accordl ng to
exampkaMp(AB was used as a feedstock in a pyrolysis
furnace under operation conditions in which the weight

rati o of steamto hydrocarbons was 0.35, the pyrolysis

t enpartadtiws conductlo, tha:trtﬁaa&au pEodia&d SbcBrdiny ﬁ)re)@rélp&ﬂﬂ(A) was used
nt Q conal,t

h
ant § FETRR eI S Bt S perisR bR biarng Wl B weight
2. 13fiO 6 sfeam]to mmﬁmﬂ)@mﬁymls{s%]:mp@@]ure\waeswc pressure

00, ﬁ%@ %WQ %@ t%@?etteﬂtlous 1 as ). ?4; eé&g’f%é;%s@cogaftilohpgnd the

py¥esulssare desgrihed i the fllovapTabledn condi tions in which
the pRIAMPILEAti o of steamto hydrocarbons was 0.5, the
pyrol ysis tenperature was 855C,

A test was conducted so that a mixture of C2, C3, and C4 produced according to
example 1 (A) was used as a feedstock in a pyrolysis furnace under operation
conditions in which the weight ratio of steam to hydrocarbons was 0.35, the pyrolysis
temperature was 860°C, pressure was 0.8 kg/cng, and the retention time was 0.173

sec. The test conditions and the results are described in the following Table 2.
COMPARATIVE EXAMPLE 1

A test was conducted so that light naphthas having a boiling point of 35 - 130°C
were used as a feedstock in a pyrolysis furnace under operation conditions in which the
weight ratio of steam to hydrocarbons was 0.5, the pyrolysis temperature was 855°C,

pressure was 0.8 kg/cng, and the retention time was 0.152 sec. The test conditions



pressure was 0.8 kg/cm g,
0. 152 sec.
waele®enstsesl in the followi ng Table 2.

angh the retention tine was
The test conditionsand the results are
[ 100] TabPE&T/RR2005/002706

[101] As shown in the above Table 2, when using an
i ntegrated process which is obtained by integrating a
pr aekhs rdsalts aleddsigibed itthedoowing Tabledr ocar bon mi xture

and

g

rom a hydrocarbon m xture and a process for

[100]pr odad a hydrocarbon feedstock capabl e of being
used asedatock eedst pak. 1l N| t TRadh.or Ner Epporess asaetdi iy t.Exl
the present invention,|it is possible to significantly
i mprove the pridluetiposh [ roefe IDG%ghButod BH% N  Byghe BOS DOMS,35-130°C
paf ticularly lethylene] in a pyfolysis fiurgages2d 102]
The present invention phas been gdescribed .2
I | Fust-r-at--vre—Aanrner—apd—t+—-s—te—be—understeod—tHat
th:bpe‘gaglonc%nrc‘hﬁ%gy used_is. intended .to he in the nature
of | dusessicppi bn rafHer {han®of || ni ®&tion. Ml 835
nodi Frdseatkigonts land®%ari ati $8 of | t h&3present G3hventli on 080
ar € eSS hlegecd N 14.1ght of th# abpveo.tseachi ngs.173 0.152
Thergf Pt&amiddh || S 8.8 bel undgksst opd bhat W t higyst he 0.50
scsﬁg@g{%—ﬂ%—wppndcd E-a-As—tpe—-avent-en—ray—be
practiced o herwi se than as QnP"IfI("‘Fl||\ _
describéld. d aijms 1] LA pribcesk faf4indreasi®fg 0.99
product ¥idh of a | #ght ol eR¥-H hydr o®&Pbon conpBund |f r ori$-80
a hydr ozéebon [f eetlst ock, doapri ki ng.e he |f ol lc@di ng 0.60
steps afzu4(a) f eedistng a hyglgsocalr bogs sk eedst ogksa ntg a 3027
pyt ol y3¢2§16fur nacessko condugh a pyrahysis reagig on;; (b);
separ atj reacti pr 3duc0t5§ whi ¢ rejgen t ed frona96
t he yr(ﬂ sis reaction| into a stream containlng -
hydr ogecr?H nd @4 of'Y ower HYYrocarb and al'stregm 731
cont ai A C5+ hyeirfocar bons8é t hf oudh? a ¢onprée8si on and’4!
fracti G#ELT on jproc®ss; | (c)3.mecoveriasg t he hydsogen, 11.64
and thepB2, C3| andeC4 ol efigg and papaffin hyos 8.55
dr pear ng§ respegki vely fram the sgyeam contgining o0
t he ||y\.|| ogen and—t+heC4—or—1owe hyuruu'l bGnS, \d)

[101] SepaA8khéign Rythe lauéde_srmplwmals ted process which is obtained
hydr ocar bon- cont ai in racti on ‘g dLPG fr

HGETHYE HRIOESS 1o H}go%hfg"mﬁté‘f %‘@H%‘i‘t“ieé‘ﬂ G from

anahgdipearbon mmtmre@mdmscesa( for pteindingg hykimcmﬂmarfeédstd)ck capable of

py%éih ﬁée%i a@%ﬁ&ﬁ stk in fhe'TXHﬁe‘}ga%J%QJ‘acchEﬁ’lgé t%CcF pf8dht invention, it is

nto
C OPsé d ﬁ@@lgrh@camlm AIOPERVD the freduptiviy lof llghtwlﬁireboéh@@rlzﬁns par-

a ﬁahallyahylleﬂe tihe p&ﬁﬁfsﬁd RifnRkea into (i) an aromatic
hydr gcar bon conp Qun is. rich in benzene,
[102] ¢ o ugh%preéqm 1wpg% 3 éﬁscnbed in an illustrative manner, and it is to be

d eaﬁdeydt@dd thay the &Jiiﬁlﬁidk)’gyalsb@ ik ih@Adéd IR, in @Chanitt Of désciiption

b h
i B e B B e B Uy APt
_r eaetpnsmble (rglighs @b dhrezvibiomg teaelzings. Therpfareittsgo b usdastodd dhat within
| N{rQ s@(&be%‘f‘?ﬁ@&ﬁ)gn&édr ¢, B4 ention may be practiced otherwise than as

specifically described.

8§ fl{,?g)%gseln{] invention



[1]

[2]

[3]

[4]

contai ns hydrogen, nethane, gf hane, and |iquefied
petrol eum gas, and a bottom stream which contains

W@e@aasiots hydr ocar bon conmpounds, and a smal | aPOURR2@E/002706

hydrogen and non-aronmati c hydrocarbon conpounds, using
a gas-liquid separation process; (h) circulating the
overhead streaminto the r.essi on and fractionation
process of step (b); and @57“3 overing the aromatic

hydrocarg 9fbc6§%f}ﬁpiﬁefi>§s15g BdubforPéttd I‘P%Ht %léfﬁ‘a@{?dr({cg}boﬁ Q@mpound
pr oces,‘gar as set ortt} L(al m 1, r| SI

ci r cul ZPTridhygroqaghonte Sms ﬁompr@fngtt%

hydr oc@) kedmgwiydfocarnrfeedirk intsal gyrdlysis)ﬂﬁm&xé to Bor&tuepa

(c) intog Slgé%)‘%ilolysw furnace of step (a). [3] 3. The

proces%yrg 8Pth in claimi1, wherein, in step (h),
a port (bOHemfatmgafeWQn (pecadictst Whalnaresgeslemmdaft@d thenplyrolysis reaction,

recycl ggh 4 E&H{ é&t&ﬁiﬂ%&?&fbﬁéﬁ Eﬁ? €4 of Io%ér ﬁlﬁaroc%oﬁéq @nd a stream

entire overhead strea ed into

conpr eStHRIng (P+hydracaehens, tbwush 8 cempression aughfragiionation process;
4. The(p E&@Géﬁlgatﬁe ﬁ?dro%é’ﬂ bhd tHe 1, @3nandl,C4 slefil@hd paraffin hy-
corrprlal_an aratlng]é( ortratl c h drocﬁ[1 ﬁwgr d the C4
conpouffgETRARS: FESBr VPl fERm oS ‘ieﬁfnsﬁ"&}yﬁ’“t‘% ogen and the L4 or
benzenlewet bydrecarbonsy| ene, and C9+ aromati ¢ conpounds,

respec C i

1 ne Epating Prrgtysid D8RG R O Bifroodbdilodryfind rllion
sel ect Bamfthestreamyeantginiag s €5+ hgdrmarhmsdemg bydregebl@tlan and

type ofe gﬁgbhbﬁ,ce@gg a ZSM5 type of zeolite and vvh| ch
has a SI ica/alumna npolar. ratio of 200 or |ess,

m xed (& fardmedhe saparatesopgalisie eptoliaes. alydgcatge éeealstock and
SUpporhydééglﬁ iploadt ﬂdﬁtﬂﬂ’dﬂelrsadﬁbnrai'etat It nuni | Sad [ Sh

Su or on X u 0 roauce e .

o P o indhydhbcagocrt REG deiif s B SEH G0tk uatyt i he

i n cl areavtion askreme @) artharomgatic bydmbarborf emoisiund kwhich is rich in

R L
gasol i Ao (igg-noaragemetichysserashan qegnpeind which lhaplhtmlegueﬁed

and a pineldtheg £§lﬁfcﬁgfla1{ya}oc7ac Regieas for increasing
producgéon of a %%fgpt ofefin hﬁy ﬁcarbon C und fr%1
a hydr &2 SFR5EHinedeflios products al steri(HgnteRe over tFgm, W

st eps afn‘tal(lsahycfre@m mgthané)\ethiane canld diguéabisst@tdan gdsoadl a bottom

pyroly is furn conduct. a roI Si S re ctl
St par ntehg NERR ol BRI bR gl abh Syplmount of
t he pyhmrwwmaufw@nath hyideocartminreompounds, using agas-liquid

hydr og | ower hydrocarbons, and a stream
cont ai %?ﬁ%ﬂgsg%hg%grocar bons, through a conpression and
fracti %ﬁtfﬂliﬁmtﬁr e e¥arheqdsirepmdntpdhe pempIsssion adoigastionation

and t herobeks oEstep(8); d ol ef in and paraffin hy

aroca Bhmee %@Etﬁ&hﬁo%a{lgﬁ%?)&%gﬁ EornSounds fro the Botiorh Stteam.

The process as set forth in claim 1, further comprising:

circulating at least a portion of the C2-C4 paraffin hydrocarbons which are re-
spectively recovered in step (c) into the pyrolysis furnace of step (a).

3. The process as set forth in claim 1, wherein, in step (h), a portion of the
overhead stream is separated and then recycled into the reaction area of step (f),
or the entire overhead stream is recycled into the compression and fractionation
process of step (b).

4. The process as set forth in claim 1, further comprising:



[5]

[6]

[7]

drocarbons; (d) separating pysolysis gasolines and a
C9+ hydrocarbon-containing fraction fromthe stream

w@oamwsasmihg t he C5+ hydrocarbons, using hydr ogeeEKRQGV5/002706

and separation processes; (e) feeding the separated

pyrol ysis gasolines, a hydrocarbon feedstock, and

hydr ogsspatatihg titarbBasd hyalécarisacdonouadse@hich &je recovered in step (i)
conver]tgl% n che wdr qQcar bﬁ)n f(g&?ﬁt ock ti n,pr ese#;e of el

cat al yTHO PR2ets \PGREy KYRS P CFPR AT tC comPgpidny fospectively.
hydr ocirBerpremspasset fosth inleldim I, whiereim 1 G8H mathezeolite, which is at
tol ueng,q .Q)ﬂg f%ﬂét@@ﬁ'f){?ﬁ %rtUIQ% consisting of mordenite, a beta tyae io{ zeolite,

deal kylation/transa n reactions, and into

a non- AP McS Hipgob gealise and whish lagia silice/aluming melar raiio of 200 or
I'i quef jegd idBixe@ Wath3-90 St o Thersamic dindés tsrbdsde! a@ileort, and
reaction;. . Separati iﬁlactl on .products of s erP (f2>d h
hto. cRatueRkaRED Pl iSEPPOLSH OB, R MHKPeRE SYRRPrt to produce the
met haneatalgdtiofisep (Bnd | i quefied petrol eumgas, and a

bot t ony, reep%‘é sél\'!a?sI scepf %Rlnﬁ‘l%iaq 124 %ﬁn'Petil ﬁleh 81[0%%%59 ?&dstock is
conpoutids,” FARG atsiald anount of fydr ogen  an

non- ar seheetdddrom dreveur dosistegploefamateupynolyses gaacliniel fuidired
separ %dtﬂ?t @%Iﬁgﬁ@% adolthe, C91CotbAkL '@-goﬁtsh‘ﬁir%\&ﬁthﬁ'@,qla htha, and a

1 )
streaminto ressi on and fractionationprocess

of st eﬁ‘l’itlb‘)e;ﬂl‘(ff9f-separ ating the bottomstreaminto (i)
a strepm pritks 1Bt Mdreabifg prodiiBlidrCof Wlight fefinlidrocarbon compound

conmpoupnds an i sfream cont ai ni n smal | anpunt
o "y B rratn TeibleR o BfEtheeris

and (] (a) deding| attyidngrattion fe¢dsemRyintofaipyrolyss fiepaead ecnduot a
step (%?{gg,?fgr%%uﬁl ns a small armount of hydrogen and

non- ar Aydrocar bon conpounds, into the pyrolysis )
f ur nac®) 8¢pagating reaction pgjdugts, Whigh greoganerategsirera thef pirolysis reaction,

por 1 o ST (ORI LIoBLAnd €1 LF e hGroBirbpRESAd @stream
re spetantajging GS%W&F@@% t#wggﬁﬁeemptefsi%%d {rationation process;
pyr oIf Y& ﬁec_f)tiérﬁ%Qﬁ_ e ﬁ%d@%;‘p afidjhe (_Eﬂ](:?)%nd'@lﬁ())lﬁﬁﬁ) g paraffin hy-

set ort n cd al ere|n,. | t t1,0n

of - t neirbubuciicth elsmmAcloglupk edivaRhgep g el b Bffer ny-

i nto tdmecarbams;i on area of step (f), or the entire

over he ' | [ e i - :
fracti @25%%3%%%?3@%&%%%@?%%; EPPBROREFHS AR fraction
pr oc esBomdhe streapneaniaining gt aprEbaispusing kydgpgenation and
zeol i t @pavhibs Prdcessed; | east one sel ected froma group

I &p . .

LS bl e i HEC B Sl

ol ar  hydrogendhto2d Ceastrorleasaction areat xed with 5-90 wt %

10 S R BBty n e reacin

mi xt ur &res it G) an argmatio iydrocathen compound which is rich in benzene,
toluene, and xylene through dealkylation/transalkylation reactions, and into (ii) a
non-aromatic hydrocarbon compound which is rich in liquefied petroleum gas
through a hydrocracking reaction;
(g) separating reaction products of step (f) into an overhead stream, which
contains hydrogen, methane, ethane, and liquefied petroleum gas, and a bottom
stream, which contains aromatic hydrocarbon compounds, and a small amount of
hydrogen and non-aromatic hydrocarbon compounds, using a gas-liquid
separation process;

(h) circulating the overhead stream into the compression and fractionation



catal yst of step (f). [11] 14 The process as set
forth in claim7, wherein the hydrocarbon feedstock is
W@ eloeas®es from a group consi sting of refornmat ePCT/KR2005/002706
pyrol ysis gasoline, fluidized catalytic cracking
gasol i ne, C9+ aromati c-contai ning m xture, naphtha,
and a liioxésgbesteﬁeus)eof [12] 12. A process for

i i ] f fi h b

o ol e R nei bRt bR RE fle i hy-
f ol | owilnogarbowe pempdund§ and €ipeditnegmaohtathimgasrbalhamount of hydrogen
Feedst iy GuPHBhoiths LyRARES Lgqconduct. a

pyronS|s react g reactlon product s,
whi ch }@r@l&ﬁ@géheeﬁreﬁm mhtqhels pspestigdinstope@and santajngagmall
a streafbsR B Bydioféh ihaHoadeomaiéhfdto@bdrPd¥ipounds, into the
hydr ocar bpns,. and % str ?m contai ni ng C5+
hydr ocBYBlSE fumace; onpr essi on and fractionation

[8] process, Tl(eq)rocreesawm fcmjp 1ht¢h1ﬂny7d|fmgencompﬁsmgte c2, C3
and C40190u?f{tfnn aft Pegistpar on Y tﬂg C%r(%: 8%1'?{’%” né{drr(())cm ﬁol?l hI}]C};l are re-

stream con ni ng ydrogen~and
dr ocar $peogyvely cb)covert:d ur,hbe step (¢)| infodhe prtObatSdhmac@ of Step (a).

[9] Cracki @Mﬁﬁ@éégﬂ%ss& forihe cﬁﬁﬁle)aWh%{%'iﬁ 3h E‘deg% )t RBofto é)f the

hydr ocar bons sep aratlna pyrolysi’s o'l nés an
Co+ hy%%‘&%ﬂ@gﬁ% it separated and shan; rswdqdquth% 1qagleQf AEH gf step (D),

st r eanplugé eﬂuebdéﬁlﬁmfdaﬁﬁs Y clRE PRb Md WinfERIASHEAFiactionation

(e) feedin par at ed pyrolysis gasolines, a
hydroc@?ﬁﬁg ?500k and hydrogen into at |east one

[10] reacti th 'Eleqmceés‘ 3s se’ofwthrm chaimt/hehbredr tEamhzeolite, which is at
feedst 1% Q dt&ef H‘SI% at%roﬁ']gI Eﬁ‘fs?sltﬁ{ tof }nQ)r&Jﬁﬁe raelga(fwg ﬁf zeolite,

area |n an ar bon conp
is ri catnd tipe, of reliie raed wehvich b@;laéﬂecafaﬂnmmg molar ratio of 200 or

deal Kyjlegd, §0M{xetl Q&Hﬁﬁj sy Iw?% 1ﬁ&gﬁﬁ€%ﬁﬂ&f‘§) pr@&lgce' arHuBﬁéﬂt Iahd

a non-aromatj c hydrocarb (ﬂ]'s H isric
| i quef Platnpw/tinor glatingmdes GE@?“& 9d %E‘F’%Wl sHgport to 'produce the
reactlmﬂy(tg))fs@ppgr ating reacti on products of step (f)

[ h Whi ch
111 oot hanbl TEERARGSS &6t Rt i FIeEE 7 3BpBirDhe Yooy fepdstockcis
bot t onseddcteslfngm algradp cosistngef lafmmatel, pyﬂo!bdrscgamlbmnﬂuldlzed

conpouggly t1@ ylg:-%g?g En@,'@#néroﬁﬁgg@-}f ﬁlgﬁ'g Afkthre, l']I ha, dfmd a

non- ar omat oni conpounds a gas-
separ aﬂ’@\ﬂfeﬁh@f@@ss (h) circul ating the overhead

[12] str eanu r)st ot;&@ f@ﬁmesﬁﬁg prodaatbn§ sradtdh® BRtin B dRIcaBBE Sompound
of ste Pgthe bot treamlntfo(l)

a stre Of K OTPERATES IRt %1?28 R eps o
c orrpou(ad feeding a(hyd)ocmtﬁmweamcmh hitaiarpyngysis furhdde taoonduct a
of hydr}prgﬁ,glsqeacungn aromati ¢ hydrocarbon conpounds;

and
(b) separating reaction products, which are generated from the pyrolysis reaction,

into a stream containing hydrogen and C4 or lower hydrocarbons, and a stream
containing C5+ hydrocarbons, through a compression and fractionation process;
(c) recovering the hydrogen, and the C2, C3 and C4 olefin and paraffin hy-
drocarbons from the stream containing the hydrogen and the C4 or lower hy-
drocarbons;

(d) introducing fluidized catalytic cracking gasolines to the stream containing the
C5+ hydrocarbons, and separating pyrolysis gasolines and a C9+ hydrocarbon-
containing fraction from the resulting stream using hydrogenation and separation

ProcCessEs;



Q circulating the stream wych is separated in step
(i) and contains a small anount of hydrogen and

wWoweasmniat i ¢ hydrocar bon conpounds, into the PYI/BRI®SSH02706

[13]

[14]

[15]

[16]

furnace of step (a). [13] 13. The process as set forth

in claim12, further conprising: circulating at |east

a port{ey tbedlfngttheséﬁara@éldm&blaﬁiﬁ igsdklﬁh)dsf, @Q@ﬂﬂﬁﬂ@onﬁﬁéddlbtoalﬁ,&nd

re spectjvely recovered in ste c) into the pyrolysis

f ur naclydspeenyinly 4 A6eSt Qe fpattiBh ale L ocess as set forth

i n cl affhedr@ertinigehehydro¢anbat fepdstdrk, in presemdei afra cafalyshin the reaction
over he ' ="} I

the. r eags FS AT LorBRER obBR Coh PR MLy Bbgne,
st r eanfolung.caxlayleae ithrppeh drallodatonésnsalkylatien reactions, and into (ii) a

fracti fiiRhdoRiALi0 hP&@eabon cehfdundWhicl 3ichiR ligﬂ_é’fﬁ:d petroleum gas
proces s.set forth.in claim12, wherein 10-95 wt %

a
zeol i t Broughiadiydrocragkingleagtioghe sel ected from a group

consi s(g) sepagdtingmeabeion peoduatsEs@p (f)itoah ovedlead streaat) @hich

ZSM 5 e _of ol i an i ch S s{lic lum n

ol ar $IPAR SR, iBufE MnE hnd TR B| pdeER LI AR 2 bottom

i nor gastieam whitdhrcontinsragomatic by dsogaplenmt compounds, and a small amount of
pl atin ' ati ' T

Tt U A o o R o e b 85 iquid

[ 16] 1¥ParpHEN BYASE¥ss as set forth in claim 12, wherein

the hyg) efaulb@i}y the edehesksticamSifloatié e6mpreSNidarl PatiBionation

consi st | ng. og refarmate, pyrolysis gasoline, fluidized

cat al yPiOESEP Etﬁpﬁ@’ gasol i ne, C9+ aromati c-cont ai ni ng

m Xt ur @) sepatihy the ocdmestieamt into(i)tdwreamfcontaining the aromatic hy-

drocarbon compounds and (ii) a stream containing a small amount of hydrogen

and non-aromatic hydrocarbon compounds; and

(j) circulating the stream, which is separated in step (i) and contains a small
amount of hydrogen and non-aromatic hydrocarbon compounds, into the
pyrolysis furnace of step (a).

13. The process as set forth in claim 12, further comprising:

circulating at least a portion of the C2-C4 paraffin hydrocarbons which are re-
spectively recovered in step (c) into the pyrolysis furnace of step (a).

14. The process as set forth in claim 12, wherein, in step (h), a portion of the
overhead stream is separated and then recycled into the reaction area of step (f),
or the entire overhead stream is recycled into the compression and fractionation
process of step (b).

15. The process as set forth in claim 12, wherein 10-95 wt% zeolite, which is at
least one selected from a group consisting of mordenite, a beta type of zeolite,
and a ZSM-5 type of zeolite and which has a silica/alumina molar ratio of 200 or
less, is mixed with 5-90 wt% inorganic binder to produce a support, and
platinum/tin or platinum/lead is supported on the mixture support to produce the
catalyst of step (f).

16. The process as set forth in claim 12, wherein the hydrocarbon feedstock is
selected from a group consisting of reformate, pyrolysis gasoline, fluidized
catalytic cracking gasoline, C9+ aromatic-containing mixture, naphtha, and a

mixture thereof.



