[DESCRIPTION] [Invention Title] PROCESS FOR THE PREPARATION OF CI FAN FUEL AND
AROMATICS FROM HYDROCARBON MIXTURES CATALYTIC CRACKED ON 5FLUID BED
[Technical Field] The present invention relates to a method of producing high value-added clean
petroleum products and aromatics from a fluid catalytic cracked oil fraction, and more particularly, to a
method of producing low pollution petroleum prcF1 %mgﬁlm liquefied 10 petroleum gas (LPG) or
low-sulfur gas oil and aromatics (Benzeneffoluene/Xylene), by ;}assing a fluid catalytic cracked oil
fraction through a distillation unit, a hydrodesulfurization/hydrodenitrogenation unit, and a
hydrocracking/dealkylation unit. [Background Art] Techniques for efficiently producing petrochemical
products and internfiedietgod Figedducts thereof from a fluid catalytic cracked oil fraction are widely
known to be (1) subjecting fluid catalytic cracked gasoline to catalytic reforming thus preparin

refommte which is then s Eg,sthg%y Hﬁﬁucﬁ%ﬁ%ﬂg\,‘ (Zpgubﬁle flufH alﬁlﬂ racked
i to hvdrod - otiant . ) . e i
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However, the techmigyp Bprs limitedly applied to the fluid catalytic cracked gasoline, in particular, only
a middle boiling point gasoline fraction having a low octane number, and is unable to produce LPG
and low-sulfur gas oil, the demand for which is increasing. Although the technique (2) may
advantageously correspond to the demand for low- sulfur gas oil resulting from hydrodesulfurization of
the fluid catalytic cr&f@ﬂ'%ftﬂﬂhhich may be used alone or in combination with light gas oll

produced through atmospheric distillati C il, It t | n incr in the
demand for LPG and aron?gé . mé(]:%%q{#(g %?éséaﬁmi%@%ae%h@ i\{gr:%)%%ge?ré]s%ﬁmd to an
increase in the deprgaeLAr pRMcEI! THIOAPHIBS 1Be i CeiaDfcnyeker aindridibnaadimerde used

to produce naphtha the demand for which is continuously increasing. However, with this technique it is
not easy to contropatadadctmditiwtivod b pradutmg, |lawdpdiusan parmielrb eredity indadie igudiepwise
enhancement of standard of gas oil products, the consumption of hydrogen 10(i)|s much greater

compared8 the tBEFRTE 985 (LR R d RvsUlfida g Rl A SRRk ARSHREIREC 1 P¥echnical
Probl Accordi , the ] i id h i bl he effici
oreparation of lon B TohoR pLliGie et ek gl e At i e 8 e

from a fluid catalyfgreaekaoriohibAtiieadeni trofRrRBSHIPR, MASAHRFEHEIAVEEBARy IR daS 2 method of
increasing the efficiency of an alkylation unit which is a satellite process of an upstream fluid catalytic

cracking unit using LPG obtained through the above method. In addition the present invention

provides a method of increasin%the entire process
[Background Art]

Techniques for efficently producing petrochemica products and intermediate

-

15 products thereof from a fluid catdytic cracked ail fraction are widdy known to be (1)
subjecting fluid cadytic cracked gasoline to cataytic reforming thus preparing reformate
which isthen separated, thereby producing aromatics, (2) subjecting fluid catdytic cracked ges
ail to hydrodesulfurization thus preparing low-sulfur gas oil products, and (3) subjecting fluid
cadytic cracked gasail to hydrocracking thus preparing low-sulfur gasail, LPG and naphtha

20 However, the technique (1) is limitedly goplied to the fluid catdytic cracked
gasoling, in paticular, only a middle boiling point gasoline fraction having a low octane
number, and is unable to produce LPG and low-aulfur gas ail, the demand for which is
increasing.

Although the technique (2) may advantageoudy correspond to the demand for low-



20efficiency by efficiently producing hydrogen necessary for hydrogenation using fuel gas which is
by-produced through the above method. [Technical Solution] According to the present invention,
a method of preparing low pollution petroleum products and aromatics from a fluid catalytic cracked oil
fraction includes (a) distilling a fluid 25catalytic cracked oil fraction, thus separating the fluid catalytic
cracked olil fraction jnto_effluent pil apd residual oil: (b).subjecting the effluent ojl gbtained in (a) to
nycrodesulfurzanBh S L g e R R S e e
effluent oil; (c) subieting GBAERREEE [ty SRR SARPRINGE BieRdiusat PllosgRiareshieric
hydrodesulfurization/hydrodenitrogenation, to dealkylation, thus converting the 5 aromatic
hydrocarbon com plcstiteti int of atruake ailatiic dagrolyio ba rdpphiachitet @re | ntradsec in hilee Ziemend diorebhBGuadadxy lene
are enriched, and subjecting a non-aromatic hydrocarbon compound therein to hydrocracking, thus
converting the no@i&HEStic hydrocarbon compound into an LPG-enriched non-aromatic hydrocarbon

mixture; (d)_separately recqvering.fuel gas, LPG and aromatics from the ar tic hydrocarhpn mixture
and the LPG-enriched noﬁﬂﬁéﬁﬁ@%@grﬁﬁ%@n&m&g}%’e |F1%89dr;}r$ eﬁgu Jelé}tilr% the
residual oil obtaingghign(Pidadveidesaariraling Avigodaaisonrnatian (s Seaajne:Iusifur gas

oil. [Advantageous Effects] According to the present invention, LPG, low-sulfur gas oil and
aromatics can be prifiatien tgbtioal thee detogetHer frbicha $loodtcrialsyioraekeag o treatennvatnthising
almost no 15aromatics and LPG, and the yield of each product can be adjusted through control of
severe conditions EFBEEiEHNOt Eesy- {9 FRBHoh BB 158 earrlianaged iR g @Fﬁg o &t

invention can be suppli qﬁhﬂ e ?llﬂc:ﬂp ' E%!ﬁk]“s ?8@5'” 0 fluid
catalytic cracking uni@,é@%’s [ p%v%% the en;%r?e ui crﬁ%@ rackin t% |C|enc§,t%bw also 3 uel gas
20which '%b%proi@fﬁ%@ﬁﬁé%ﬂﬁ@eawﬁ@l@gﬁa%@f AW B RUSAHREb doEHRRI GRS THERNS the
improvement efficiency thereof. [Description of Drawings] FIG. 1 is a schematic view showing the
process according to an embodiment of the present invention; 25FIG. 2 is a schematic view showing

the process according to another embodiment of the present invention; FIG. 3 is a schematic
view showing the pFBE{S ¥ &lording to a further embodiment of the present invention;

[Technical Problem]

Accordingly, the present invention provides a novel method which enables the

effident preparation of low pallution petroleum productsinduding LPG and low-sulfur gas
15 oil and aromaticsfrom afluid catdytic cracked ail fraction.

In addition, the present invention provides amethod of increasing the efficiency of
an dkylation unit which is a sadlite process of an upstream fluid catdytic cracking unit
using L PG obtained through the above method.

In addition, the present invention provides amethod of increasing the entire process

20 effidency by effidently producing hydrogen necessary for hydrogenaion using fue ges
which is by-produced through the above method.

[Technical Solution]
According to the presant invention, a method of preparing low pollution petroleum
products and aromatics from afluid cataytic cracked ail fraction includes (a) didtilling afluid
25 cadytic cracked ail fraction, thus separating the fluid catdytic cracked ail fraction into



FIG. 4 is a schematic view showing the process according to still a further 5embodiment of the present
invention; and FIG. 5 is a graph showing the change in yield of each product versus time when
producing LPG, low-sulfur gas oil, and aromatics through the process according to the present
invention. * Description of the Reference Numerals in the Drawings * 10U1,1J21.: distillation unit

1J2,1J34,1320: hydrgdesulfurization/hydrpdenitrogenation unit 1J3..1J22: hydrocracking/dealkylation
cust T O e e A e e

d
unit 1J30: fluid catalytic cracking unit
According to the Ha$8aEIHRREAGH R BRGIBIHRERIRI RS MG HQTUPBYP bR estHpERRd

aromatics from a fluid catalytic cracked oil fraction includes (a) distilling a fluid catalytic cracked oil
fraction, thus sepdratirtbeteifiteftilie(a) sibpathpeaicaainaiic tydsadibarticgmpoutitk e tiaefftusittalitained in
(a) to hydrodesulfurization/hydrodenitrogenation, thus removing sulfur and nitrogen compounds from

the effluent oil, (c)HRIBREE leSH At QR EERERRITeerBiRh P iFeaHy Igimne s f Bjgdbero

hydrodesulfurizatign/hydrod nitrﬂgenation to, dealkylation .tl'r?;gﬁ nverting th .atwv comp nd into
an aromati(t:‘%J hydro%g%oy(talr? %)(lgxrure mnv(\:/%rinc%rédn'zr%e%g?(%)&%g %%éﬁ%rg%etué%wc e@,ﬂ'an sSubjecting a
non-aromatic hyd&@&@ﬁ%@%&é%ﬁﬂ%'w Qﬁ’é&ﬁ@%dﬂﬁi@ﬂyﬁﬁ@ﬂﬁh%ﬂ )

compound into a LPG- enriched non-aromatic hydrocarbon mixture, (d) separately recovering fuel gas,
LPG and aromatidkehednridtingdiooracktinghiydsscaviedimgribe noe-arodhie hyeiGeanioottethpamdcnamartic
hydrocarbon mixture obtained in (c), and (e) subjecting the residual oil obtained in (a) to

hydrodesulfurizatibR#areahiPt: WFToseRA B Ie (d ShReFaRY rovering fyd g bFS method

may further includg j ing at least part. ggf f . in.(d) / unit,
thus preparing hy%%%%‘\# |¢9rrlgfi1 ﬁ{%é @@éﬁﬁ% W@éur@%%% Sﬂ%é%]r @é& %{/%réin%é%%od may
further incise suppitserairqniers@id iRIefiia (y esaevie FESb GIreBRHRSFT B os a
feedstock for an alkylation unit which is a satellite process of an upstream fluid catalytic cracking unit.
10Useful in (c), a bytiadgetutfiznzasmingdaded togemetiog thos@btautirigddwenl it gadidh is at least one
selected from the group consisting of mordenite, beta type zeolite and ZSM-5 type zeolite and has a
molar ratio of silica/alumina of 200 or less, with 5-90 wt% of an inorganic binder, thus obtaining a

mixture support, whigch, Iégg)b ted with platinum/tin or platinum/lead 15In addition, according
to another embodirrrtl'gﬁ}/%qE e prrgegsféF%%lzvention, a method of preparing low pollution petroleum

products and aromatics fr%(&ﬁfdiﬁ#f@ﬁ&&f@bf@ﬁaﬁt@ﬁ@%ﬁ”m@ﬁ%@ﬁ% ) pdieptigcAyish catalytic
u

cracked olil fraction to hydrodesulfurization/hydrodenitrogenation, thus removing sulfur and nitrogen
compounds from iBamhtisaiioeddbjogesini figrina flil dicetaigic stdokeck oidl fractR® containing almost no
hydrodesulfurization/hydrodenitrogenation in (a), thus separating the oil fraction into effluent oil and
residual oitXc) suBjeTRe & A e s EpLBRRRbsLAR e aol-eaBroueh eentebatyREth, thus
converting the ab?éﬁaﬁ%@é{)% &?5?] an aromatic hydrocarbon mixture in which benzene, toluene and
xylene are enriched, and subjecting a non-aromatic hydrocathon compound therein to hydrocracking,

thus converting the abovergpiRPOHTChi4P fakitA-obtained according to the present invention can be

supplied as afeedstock for an dkylation unit which is a satdlite process of afluid cataytic
cracking unit, thusimproving the entire fluid cataytic cracking effidency, and dso afue ges
20 which is by-produced can be used as a feedstock for a hydrogen unit, thereby maximizing

the improvement efficiency thereof.

[Decription of Drawings]
FIG. 1isaschematic view showing the process according to an embodiment of the
present invention;
25 FIG. 2 isaschemdic view showing the process according to another embodiment



25 enriched non-aromatic hydrocarbon mixture, (d) separately recovering fuel gas, LPG and aromatics
from the aromatic hydrocarbon mixture and the LPG-enriched non-aromatic hydrocarbon mixture
obtained in (c), and (e) recovering the residual oil obtained in (b) as low-sulfur gas oiL The above
method may further include introducing at least part of the fuel gas recovered in (d) to a hydrogen unit,
thus preparing hy%f?‘geen ?vsyg*cﬂvis en circulated to (a) and (c). 5Also, the above method may further
include supplying at 5A% par{ et paraffinic hydrocarbon in the LPG recovered in (d) as a feedstock
for an alkylation unit whiclrjg a3$a:RbHeRIRGAER SlRlindRadsated wdrdin e kidwedaabedinent Useful
in (c), a catalyst may be prepared by mixing 10-95 wt% of zeolite which is at least one selected from
the group consistiotfiu presedenviatibeta type zeolite and ZSM-5 10 type zeolite and has a molar ratio
of silica/alumina of 200 or less with 5-90 wt% of an inorganic binder, thus obtaining a mixture support,

which is then impregnated{trpigtfh AT Halndegathe ProprsSBrePelnRlacElaakbHIs fraction

used in the present inventio be h?(droc rbon mixtures having a boiling point range of 170-360C.
According t%) the T8 [%)Or(grsneer?{~I ?ﬁ/ﬁeé{rﬁr on, H('évﬁﬁi%qbgglytic cracked olil fraction containing less than 2

mass% aromatics (BTX) ipgtsicing Pgase ity WERE PEICERVHREHNA ESstime ipefficiently
prepared into not only 15 mass% or more aromatics and 12 mass% or more LPG but also low-sulfur
gas oil, and the pnorddatiog kG wieadfuposd il @l et sstedugb tbe gingesh atterdisgess tig/
throughput. 20In the present invention, a distillation unit is used to separate the fluid catalytic cracked
oil fraction servind®$SHBEELUYEK into a light oil fraction and a heavy oil fraction depending on the
difference in the boiling point, in,whi ne ] 'ér ion s utili 3/% fuel gas, LPG and
aromatics, and the heavy oill frac\t|,t§)zﬁgﬂ,I%ﬁr]p&f%lglﬁg(c?zf‘J 0 a%g%’\h @vﬁs%fﬁﬁgga@roi %%e light oil fraction is
composed gf hydrocarbong hgyingigilpgighgroint of 25 170-220C, and the heavy oil fraction is
composed of hydrocarbons having a boiling point of 220-360 C . In the present invention, a
hydrodesulfurization/hydrddizdidrdaernytioniesitus zabendhydrodenidrogesatfon amt nitrogen compounds
which are impurities contained in the oil fraction, in order to produce low pollution hydrocathon fuel in
which generation of SOx & WX WIRFIENISRARIFHAINEN the activity of a catalyst for use in a
downstream hydrocrackin Q?e latign.unit. Thi it is operated in a manner such that the oil fraction
5is reacted with hydrogen% h@ﬁégggg%%%i%%lyst for hydrogenation. The catalyst for
hydrogenation is exemplifigdibyignieatatyst which is typically known for
hydrodesulfufization/hydrodenitrogenation. Particularly useful is a catalyst in which NiMo or CoMo is
supportedldn alumina In thEi@iesiogenusittion, the hydrodesulfurization/hydrodenitrogenation unit may
10 be operated under conditions of hydrogen partial pressure of 10-50 kg/cnf, hydrogen amount of
50-400 NmYkl, LHSV of 0.1-10 hr 1, and reaction temperature of 200-400C. These conditions are
adequate for hydrokr§ i fed oil fraction to thus remove impurities such as sulfur or nitrogen. In
the case where the severity of the above conditions is increased so that part of the oil fraction is
hydrocracked, a naphtha gQaRGRGH Matdent Wieal 3R CA RGO o prefiaMgaEd Baiution petroleum
Inthemethodaccordingtothepresentinvention,the hydrodesulfurization/hydrodenitrogenation unit may
be located downsednetsanalasorsaits fbrh e iigditateyt aciéckied tibf atienwitksdesiie) didtilling afluid

hydrodesulfurization/hydrodenitrogenation unitis = _ ) ) o
caaytic cracked ail fraction, thus separating it into effluent oil and resdud ail, (b) subjecting

20 the effluent oil obtained in () to hydrodesulfurization/hydrodenitrogenation, thus removing
sulfur and nitrogen compounds from the effluent ail, (c) subjecting an aromatic hydrocarbon
compound in the effluent oil subjected to hydrodesulfurization/hydrodenitrogenation, to
dedkylaion, thus converting the above compound into an aromatic hydrocarbon mixturein
which benzene, toluene and xylene are enriched, and sulbjecting a non-arométic hydrocarbon

25 compound therein to hydrocracking, thus converting the above compound into a LPG-
enriched non-aromatic hydrocarbon mixture, (d) separady recovering fud ges, LPG and



located downstream of the distillation unit, the effluent oil obtained by distilling the fluid 20 catalytic
cracked olil fraction is subjected to hydrodesulfurization/hydrodenitrogenation. Alternatively, in the case
where the hydrodesulfufization/hydrodenitrogenation unit is located upstream of the distillation unit, the
fluid catalytic cracked oil fraction may be directly subjected to

hydrodesulfufization/h : ég?lr%rr]r']trt% earrlatlo. h %ngrthego%e%ar ted ar'%t%g t ollcli%cﬁgrg ano_l a{lhe heavy

: . ao UK . -EnT a0
oil fraction. 25In theformer case, e%1 oilfractionand t eeheavy Gil Traction are respecql]ve?y

subjgcte_d to hydr%ﬁwﬁ&ﬁm{mgmm@m@@ \%%Eﬁ_ﬁ@'tﬂé fegdait el @Ranébs(aPts oil
fraction is subjected to hydrodesulfufization/hydrodenitrogenation and then separated, thus
advantageously abiieadagpléudzatioathyniiodesadhaaaigh, thesopiben oplwstradtiogasarhpared to the former
case. In the present invention, a hydrocracking/dealkylation unit is used to react the

highlyrefinedoilfractionobtaiea#ye Mﬁprgﬁﬂ&%@@émmM%ﬁ’mdﬁgrﬁfrgﬁéHﬁti% unit with
hydrogen in.the presence, of Elgf talyst, thereby abtaining fue LPG and aromatics. The
catalys s teriaosiers L F A A e S ACRE RIS Soer BRI e g

from the group co §§ggw@(é)nordenite, beta type zeolite and ZSM-5 type zeolite and has a molar ratio
of silica/alumina of 200 or less with 5-90 wt% of an 10 inorganic binder, thus preparing a mixture
support, which is then impfdsnghestbave et 0wy pattsripcuedspo g ers pasefdCdmparatfitotal weight
of the mixture support and then with tin or lead As such, tin may be supported in an. amount of 0.1-5.0

parts by weight, oPYSIR$aHSY) Bt bp6rerryeer inid % fesdseak frpanslky feiguit which is gne

catalyst causes dgm%%%gpwr%?ﬂlww{ I{ the 15 feedstock in at least one
reactor within the reaction zone. n the presen '

agraskipg qf the 15 feedstock _
nvention,’the oil fraction containing aromatic and
non-aromaije components JisprgHdpakadsg iiyiEal ARRIEPas08 AT St sRELGRRHINL the
hydrocracking/dealkylation unit at WHS V of 0.5-10 hr 1, and thus allowed to react under conditions of
temperature of 258-&08Ored gredStom dicsgiEDmoonsziing ti evioydio tedekirtypecatiifteaithZsvis5
dealkylation of the aromatic component and the hydrocracking of the non-aromatic component occur

under the above rBREFH R ANHRSMPR FR ohel Granming: gl A0 iEs M iitamAyiie a8, LPG,

rosuling rom the PR L aak TR 1eHoR e REE Wil e PSR Sl e i

catalytic cracked @jffiagHen aasaaditrapgh the hydrodesulfurization/hydrodenitrogenation unit and
thus may be produced in the form of low-sulfur gas oil. Below, the present invention is described
in more détail with referenkeatilition, apgoeditie th enatlvén gsibodi menFOEE fresent iPvschiematiwgiiydittistrate
the process of preparing LPG, low-sulfur gas oil and aromatics together from the fluid catglgti,c cracked

oil fraction accorde@ot"Ung Q‘MMW}‘E@ . H@éﬁ%ﬂm@ﬁﬂﬁﬁﬁsfrm%@%%wﬁm . Cﬂlqid
catalytic cracked wgé{%ﬁ’tleor[béﬂ#%ﬂt@d:mé%m a df“ﬁﬁfbo.n (%{E‘y% Q. f ![If?r]t Q}E&Qﬁmws

separated in the form o uen eavy oil fraction iIS'separate e form of residual oil
S3. The effluent oy R el st jeiodEaxaeH IR0 G RURAIEATOR RIS 12 0
allow it to react with hydrogen S4 in the presence of a catalyst, thus removing sulfur and nitrogen
compounds whicHieoisoriiie cakalyBecadier wiiich thistillengtedtbd framttionf@&imnsusphiediédto 40
downstream hydrocracking/dealkylation unit 1J3 to allow it to react with hydrogen S4 in the presence

of a cataly@?, and TALEEHLrEY SRty IR B &, s FReREing 8 At Tt pnd B oil
fraction S9. 150 S| il istillati j [
srt?gél?gd into an gﬂ%ﬁ?@%ﬁégﬁ#ﬁ%\@%gﬁgﬁﬁgena |o%ré§%§ ﬁ{gc?vﬂﬁt?zgctswith

hydrogen S4 in theaaigfaiRpERIFoaN AT theUBICRARUNG B AL @R&ie kA BYMai Rulpvypulfur
content. Further, the low-sulfur gas oil S10 may be mixed with at least part of the unconverted oil
fraction S9 producldhbeozshelid leyeiachayknegieentiofiediandsabj ecting a non-arometic hydrocarbon

compound therein to hydrocracking, thus converting the above compound into a LPG-
25 enriched non-aromatic hydrocarbon mixture, (d) separady recovering fud ges, LPG and
aomatics from the aromatic hydrocarbon mixture and the LPG-enriched non-aromatic

hydrocarbon mixture obtained in (), and (€) recovering the resdud oil obtained in (b) as



20U3, resulting in low-sulfur gas oil S11. As shown in FIG. 2, a fluid catalytic cracked oil fraction Si
is introduced into a hydrodesulfurization/hydrodenitrogenation unit U20 to allow it to react with
hydrogen S4 in the presence of a catalyst, thus preparing an oil fraction S20 in which large amounts of
sulfur and nitrogen compounds are removed. The oil fraction S20 is supplied into a distillation 25 unit
U21, so that a Iigt]%),il §ction iﬁ separated in the form of effluent oil 521, and a heavy oil fraction is

fr
separated in the form'%J* reSGAl oil S22. The operation conditions of the

hydrodesulfurization/hydrogpniqeenalien Hal HAR A ke adivalemhe deluiiatdh ermomrisyad sulfur

and nitrogen compounds contained in the effluent oil S21 from the distillation unit U21 fall within an
allowable limit for maaeatgshi) tcsa gdrodemunstr damprguarogr bydriogptedl Ky lstiben enitulal@Pto (8)  In the
hydrocracking/dealkylation unit 1J22, the effluent oil S21 is allowed to react 5 with hydrogen S4 in the
presence of the c @t and thus converted into fuel gas S6, LPG S7, aromatics S8 and an

unconverted oil fraction SQ. On the %;1 r.han tﬁ%r idual Qil S22 rat ?goB%qg th
distillation ugnit 1321 may t%‘-:!sr%it)bgé WItH & Pe%gsm%ﬁrit"t([) Hﬁaﬁr%gjrmﬁg%%ﬁ%%g% I’OJlIJQIng
_through the hydroﬁpﬂ%ﬁﬁ&ﬂﬁ”ﬂﬁéﬁllﬁ@ F@Bv@a@ant@%@W%|MWm§taﬁhim%@ 3
illustrates the process which further includes supplying butane produced using the process according
to the present investtitite aroeete stiatopk eansdiiua kpld iibaoacki g arstatellite process of the fluid catalytic
cracking unit. Part of butane S31 which is C4 component in the LPG produced through the
Wﬁl@

method of the present inv&ISEhIHEY) B ¥EERYite RrerEtlY Bt aaizeglifg 5

lied f ' [ .onl ich is. t
be separated and e S B R PR B R
nydrocrackinode et i HEB A i of SACHIGRRAN Jouien RGIST $100 Hios of the

general butane mixture S35, it may be supplied as a feedstock for the alkylation unit U31 20 which is
typically adopted éomaace it obes sobfathied|wdnaataly tieopadkivbicnits 180, tmpregnatimtreitising the
efficiency of the alkylation unit U31. That is, in the case where isobutane is contained in the feedstock
for the alkylation S INEARARBIFH DI than that of n-butane which does not participate in the
alkylation reaction, the scalg o parat gﬁﬁe sepgrafi Q'?k‘ 534 kylate
S33 may be minimized, tha\(iﬁgb@@s?r%% ol\%rl(li’g e eﬁfgéﬁ%hoﬁ%aé Efl%ﬁr)n unﬁ?@%ﬁ&] rﬁ%ﬂ@é 4
illustrates the proggaposdiien MPARENGAAESAIBHNthE 35iAf 3 PRokdeined Aeerifigadanbe
present invention as a feedstock for a hydrogen unit 1J40 and supplying hydrogen S4 prepared
through th&Shydropeseonitaglionntbet ki Hycitdsits uiankead tainfrapt codenntzoen ets thamigs a4 J4 and
the hydrocracking/dealkylation unjt U3. In the method according to the present invention, the fuel gas

S6 which is 5 corfeReiFaNE XEh e HEtneh REURTGN PINGR GG o Ky Gnk 3 318 cBfmposed
f methane, eth ' i |ati :
of methane, ethang ks e AR AONE R OULDES BILS AT S

feedstock for the hy gen necessary
hydrodesulfurizatigi/ s eslerilag epaiinn aackhy gragiarkingiteakuatiqnodie fusl Baseamduced
by the method of the present invention has almost no olefin and hydrogen 10 sulfide. So, in the
hydrogen unit 1J4@gpeneingaimiageassaybreuiobpgiulfur compounds may be omitted, and accordingly
the plant investment cost may be reduced. FIGS. 3 and 4 are based on the case where the

distillationZthit U 1 is locat&d i Biret depien wirls B iR kiR HRR (P csed e e aid cdadnicL2, 194

folowing 15hyarolEek LAy R Eostin S0 Sl TR B,
better understandecpEiRedpr #RIMERYRBE haRIiRg St neaRiFPken dhelioiewtiti Syapeles, which

are set forth to illustrate, but are not to be construed to limit the present invention.
produce fud gas, LPG and aromatics, and the heavy ail fraction is employed to atan low-

aulfur gasail.  Thelight ail fraction is composad of hydrocarbons having a boiling point of

25 170~220C, and the heavy ail fraction is composed of hydrocarbons having a bailing point
of 220~360°C.

In the present invention, a hydrodesulfurization/hydrodenitrogenation unit is used



20EXAMPLE 1 As is apparent from Table 1 below, a fluid catalytic cracked oil fraction having a
boiling point of 160-300C serving as a feedstock was distilled under atmospheric conditions, thus
obtaining two kinds of oil fractions having a boiling point of 160-220C and a boiling point of 220-300C.
25Depending on the type of feedstock for the fluid catalytic cracking unit and the operation conditions
thereof, the prope{(t)ies corrgﬂ?sitioal at?d

vary, but the claims roelaméeprelsjre"ﬁ‘? |ﬁ]be?%|¥éié%ﬁ§o;l%%ﬁ$mvﬁ#§énﬁe§ﬁ dgrﬁ%aﬁl}ﬁﬁ@%ﬁ%%%? tioru;nnatyon
Zzggigggl Oil Sp.Giiy Gli4e RO R ToR: BAR L ShI5BroSHBH FUMIRPIHEBGMS &TbR  AON BHage0X Y¢PPm
vay low and to mantan the activity of a cadys for use in a downsream
hydrocracking/dedkylation unit.  Thisunit is operated in amanner such that the ail fraction
5 isreacted with hydrogen in the presence of the catayst for hydrogenation.

The catdys for hydrogenation is exemplified by any cadys which is typicaly
known for hydrodesulfurizatior/hydrodenitrogendion. Particularly useful is a catadyd in
which NiMo or CoMois supported on dumina

In the present invention, the hydrodesul furization/hydrodenitrogenation unit may

10 be operated under conditions of hydrogen partid pressure of 10~50 kg/ci, hydrogen amount
of 50~400 Nm'/kl, LHSV of 0.1~10 hr?, and reaction temperature of 200~400°C. These
conditions are adequate for hydrotreating the fed ail fraction to thus remove impurities such
as sulfur or nitrogen.  In the case where the severity of the above conditionsisincreased so
that part of the ail fraction is hydrocracked, a ngphtha component may be further included in

15 afind product.

In the mehod according to the present invention, the
hydrodesul furization/hydrodenitrogenation unit may be located downstream or upstream of
thedidtillationunit.  In the case where the hydrodesul furization/hydrodenitrogenation unit is
located downstream of the didillation unit, the effluent oil obtained by didtilling the fluid

20 cadytic cracked ail fraction is subjected to hydrodesulfurization/hydrodenitrogenation.
Alternativey, in the case where the hydrodesul furizati on/hydrodenitrogenation unit islocated
upstream of the didtillation unit, the fluid catdytic cracked ail fraction may be directly
subjected to hydrodesulfurization/hydrodenitrogenation, and then separated into the light ol
fraction and the heavy ail fraction.

25 In the former case, thelight ail fraction and the heavy ail fraction are respectively
subjected to hydrodesulfurizationvhydrodenitrogenation.  Wheress, in the later case the
whole ail fraction is subjected to hydrodesulfurization/hydrodenitrogenation and then



500 Aromatics, wt% 75 65 80 Distillation, D-86, C IBP 132 127 231 5% 186 162 242 10% 194 169
246 30% 214

separated, thus advantageoudy achieving a desired purpose through a smpler condruction
compared to theformer case.

In the present invention, a hydrocracking/dedkylaion unit is used to react the
highly refined ol fraction obtained from the upstream

5 hydrodesul furizati on/hydrodenitrogenation unit with hydrogen in the presence of the catays,
thereby obtaining fud gas, LPG and arométics.

The catdyst used therein may be prepared by mixing 10~95 wt% of zeolite which
isat least one selected from the group consgting of mordenite, beta type zeolite and ZSM-5
type zeolite and has a molar ratio of slicaldumina of 200 or less with 5~90 wt% of an

10 inorganic binder, thus preparing amixture support, which isthen implemented with 0.01~0.5
parts by weight of platinum based on thetotd weight of the mixture support and then with tin
or leed. As such, tin may be supported in an amount of 0.1~5.0 parts by weight, or leed
may be supported in an amount of 0.02~5.0 parts by weight.

The cadys causes dedkylation, transdkylation and hydrocracking of the

15 feadstock in at least one reactor within the reaction zone.

In the present invention, the ail fraction contaning aromatic and non-aromatic
components  through  hydrodesulfurization/hydrodenitrogenation is introduced into the
hydrocracking/dedlkylation unit & WHSV of 0.5~10 hr, and thus alowed to react under
conditions of temperature of 250~600C and pressure of 5~50 atm.

20 In the hydrocracking/dedkylation unit, dedkylaion of the aromatic component
and the hydrocracking of the non-aromatic component occur under the above reaction
conditions in the presence of the catay4, thereby obtaining fud gas, LPG, and aromatics
including benzene, toluene and xylene.

On the othe hand, an unconveted oil fraction resulting from the

25 hydrocracking/dealkylaion may be mixed with the heavy ail fraction of the fluid catdytic
cracked oil fraction passed through the hydrodesulfurization/hydrodenitrogenation unit and
thus may be produced in the form of low-sulfur gesail.
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Beow, the present invention is described in more detall with reference to the
gppended drawings.

FIGS. 1 and 2 schematicaly illudtrate the process of preparing LPG, low-sulfur gas
ol and aromatics together from the fluid cadytic cracked ail fraction according to

5 embodiments of the present invention.

As shown in FG. 1, afluid cadytic cracked ail fraction Sl is introduced into a
didillation unit U1, sothat alight ail fraction is separated in the form of effluent oil S2 and a
heavy ail fraction is separated in theform of resdud oil S3.

The effluent oil 2 isintroduced into a hydrodesulfurization/hydrodenitrogenation

10 unit U2 to dlow it to react with hydrogen $4 in the presence of a catdyd, thus removing
sulfur and nitrogen compounds which poison the catays, after which the trested ail fraction
SHissupplied into adownstream hydrocracking/dedkylaion unit U3 to dlow it to react with
hydrogen $4 in the presence of a catdys, and thus converted into fud gas 6, LPG S7,
aromatics S8 and an unconverted ail fraction SO.

15 On the other hand, the resdud oil S3 separated through the didtillation unit Ul is
supplied into an additiona hydrodesulfurization/hydrodenitrogenation unit U4 to dlow it to
reect with hydrogen $4 in the presence of a catdyd, thus preparing low-sulfur gas oil S10
having alow sulfur content.  Further, the low-sulfur gas oil S10 may be mixed with & least
part of the unconverted ail fraction SO produced through the hydrocracking/dedkylation unit

20 U3, resulting in low-sulfur gas oil S11.

As shown in FG. 2, afluid catdytic cracked ail fraction Sl is introduced into a
hydrodesul furization/hydrodenitrogenation unit U20 to alow it to react with hydrogen $4 in
the presence of acatdyd, thus preparing an ail fraction S20in which large amounts of sulfur
and nitrogen compounds are removed.  The ail fraction S20 is supplied into a didillaion

25 unit U21, so that alight ail fraction is separated in the form of effluent oil S21, and a heavy
oil fraction is separated in the form of resdud oil S22. The operation conditions of the
hydrodesul furization/hydrodenitrogenation unit U20 may be adjusted such that the amounts



EXAMPLE 2 The effluent oil of Table 1 of Example 1 was subjected to
hydrodesulfurization/hydrodenitrogenation in the presence of a catalyst. In the presence of 10 any one
selected from the group consisting of commercial available desulfurization catalysts, hydrogen was
added into a high-pressure fluid-bed reactor so that hydrodesulfurization/hydrodenitrogenation was

perfond. The reaction conditio sand Ao fesults theregf are s | ending on the
O%ﬁ]unzaP%n ca?op)t/sp In{heeﬂPuerrfl ﬁﬁ?faomq ﬁvﬂlﬁ)é?g fil’

type of commercid] avaLia ¢ reaction condifions an & properties of
reaction product gy skantly, ¥Ry RHt RGBS RhthedreseBiientan ase nRt WnHeRiarEo. TAM2

5 Type of Catalyst/Amount NiMo/Al203/ 55cc Operation Conditions Hydrogen Partial Pressure, kg/cnf
30 Gas/Oil, Nm3/hytira@eckingedtyi=lid Riddfdn Temp., C 290 300 Reaction Product Result
In the hydrocracking/deakylation unit U22, the effluent oil S21 is dlowed to reect
5 with hydrogen $4 in the presence of the catdyst, and thus converted into fuel gas S6, LPG
S7, arométics S8 and an unconverted oil fraction SO.

On the other hand, the resdud oil S22 separated through the didtillation unit U21
may be mixed with a least part of the unconverted ail fraction SO produced through the
hydrocracking/dedkylation unit U22, thus preparing low-sulfur gas oil S23.

10 FIG. 3 illudrates the process which further indudes supplying butane produced
using the process according to the present invention as afeedstock for an dkylation unitisa
satdlite process of thefluid cataytic cracking unit.

Pat of butane S31 which is C4 component in the LPG produced through the
method of the present invention may be mixed with agenera butane mixture S35, and thus

15 supplied as a feedstock of an dkylation unit U31, and only propane S30 which is C3
component may be separated and recovered.

In the present invention, because butane produced through the
hydrocracking/ded kylation unit U3 has ardio of iso-butane to n-butane higher than that of
the generd butane mixture S35, it may be supplied as afeedstock for the dkylation unit U31

20 which is typicdly adopted as a satdlite process of the fluid catdytic cracking unit U30,
thereby increasing the efficdency of the dkylation unit U31. That is in the case whereiso-
butane is contained in the feedgtock for the dkylation unit in an amount larger than that of n-
butane which does not paticipate in the dkylaion reaction, the scde of an goparaus
necessary for separation of n-butane S34 and dkylate S33 may be minimized, thereby

25 improving the efficiency of the dkylation unit U31.

FIG. 4 illudrates the process which further indudes usng pat of fud gas S6
obtained according to the present invention as a feedsock for a hydrogen unit U40 and

10



Sulfur, wtppm <1 <1 Nitrogen, wtppm <1 <1 Aromatics, wt% 59.3 58.7 EXAMPLE 3 The reaction
product of Example 2 was subjected to hydrocracking/dealkylation, thus preparing LPG and aromatics.
10A mixture support composed of mordenite having a molar ratio of silica/alumina of 20 and y-alumina
as a binder was mixed with H2PtCI5 aqueous solution and SnC12 aqueous solution such that the

amount of mordenite in.the iﬁg‘port with, the exce ti% of Rlamalmh%}d tin was, 7 %%. Platipum and
hta

tin were respectivglj\?%lnggor Wamotnts o1 0. par?ggoy weig K4 0.5 lﬂ)r};'ttrts y wé%%t bréesed on

total 100 parts by myaighéfftiouive SierReberkRol BSEUEUR m@%ﬁw&aﬁiw igrolded to
en bu

have a diameter of 1 5 mm and a length of 10 mm, dried at 200C for 12 hours, an rned at
500C for 4 hours, thiil&)preparing a catalyst. The reaction was performed using a fluid-bed reactor

under conditions (370C, H2 parti’;l\l%ressure, 30 kg/cu?, molar ratio of H2/HC (hydrocarbon); 5.3,
WHSV 1.0 hr 1). The reprébdhRaieor soseie HevieiPrehie v Big. 1D Tuevges sk high)Bx. 3 13

H2-2.68 CL+C2 yverted and separated through the hydrocracking/deslkylation unit U3 is composed of
methane, ethane and the like, having a relatively lower carbon number, and thus used as a
feeddock for the hydrogen unit U40 to supply hydrogen necessary for the
hydrodesul furization/hydrodenitrogenation and hydrocracking/dedlkylation. The fud gas
6 produced by the method of the present invention has dmost no olefin and hydrogen

10 aulfide.  So, in the hydrogen unit U40, pretrestment for remova of sulfur compounds may
be omitted, and accordingly the plant investment cost may be reduced.
FIGS. 3 and 4 are based on the case where the didtillation unit U1 is located
upstream of the hydrodesulfurization/hydrodenitrogenation units U2, U4 asshown in FIG. 1,
but may be equivdently goplied even to the case of peforming didillation following
15 hydrodesul furizatior/hydrodenitrogenaion asshown in FIG. 2.

[Modefor Invention]

A better underganding of the present invention may be obtained through the
following examples, which are st forth to illudrate, but are not to be congrued to limit the
present invention.

20 EXAMPLE 1

Asis gpparent from Table 1 bdow, afluid cadytic cracked ail fraction having a
bailing point of 160~300C saving as a feeddock was didtilled under amospheric
conditions, thus obtaining two kinds of ail fractions having a bailing point of 160~220C
and aboailing point of 220~300C.

25 Depending on the type of feedstock for the fluid catalytic cracking unit and the
operaion conditions thereof, the properties, compostion and yidd of the resulting fluid

11



14.35 C3 29.37 C4 6.72 C5 + Non-Aromatics 3.81 Benzene 4.81 Toluene 13.38 Ethylbenzene 0.52
Xylene 13.29 C9 + Aromatics 16.43 EXAMPLE 4 In addition to Example 3, using the fix-bed
reactor, the reaction was continuously performed for 330 hours or longer under conditions (370C, H2
partial pressure: 30 kg/cu?, 5 molar ratio of H2/HC (hydrocarbon): 5.3, WHSV 1.0 hr'). Even after a
lapse of the reactign jime, th iel%s ere confirmed to be stably, maintained. The changge in yjeld
depencing on the LS TG @ bial T 0. i B A EREA et S peflled o

Example 1 was sypiggted to

TABLE1
5
Feedstock Effluent Oil Resdud Oil
S.Gr. (1547C) 0.8953 0.8427 0.9297
Sulfur, wtppm 1,800 330 2,700
Nitrogen, wtppm 400 220 500
Aromatics, wt% 75 65 80
Didtillation, D-86, C
IBP 132 127 231
5% 186 162 242
10% 194 169 246
30% 214 181 251
50% 234 189 261
70% 259 195 277
90% 2A 203 303
95% 309 207 314
EP 319 212 321
EXAMPLE 2
The effluent ol of Table 1 of Example 1 was subjected to

hydrodesul furization/hydrodenitrogenation in the presence of acatdys.  In the presence of
10 any one SHected from the group conssting of commercid available desulfurization cataysts,
fludbed resctor s tha

hydrogen was added into a high-pressure

hydrodesul furization/hydrodenitrogenation was paformed.  Thereaction conditionsand

15

12



hydrodesulfurization/hydrodenitrogenation in the presence of a catalyst In the presence of any one
selected from the group consisting of commercial available desulfurization catalysts, hydrogen was
added into a high-pressure fix-bed reactor so that hydrodesulfurization/hydrodenitrogenation was
performed. The reaction conditions and 15 results thereof are shown in Table 4 below. Depending on
the type of commercial available &iﬁ%ulfu ization catalyst. the reacti onditions and the erties of
reacton product ey SIHET ey Brl b AL e PRGSO RO RIS e
4 20 Type of CalalysRRIHEHCAMMU RO AAASF ERRFIRUBRIGR e et ke rsdak Fiapoure
kg/cnf32 Gas/Oil, NIT3/k1l 100 LHSV, hr ' 3.5 Reaction Temp., t 320 330 Reaction Product Result
Sulfur, wtppm 66 d&Niyreaybuitieola Bddbihe present invention are not limited thereto.

TABLE?2
5
Type of Catalyst/Amount \ NiMo/Al,Os/ 55cc
Operation Conditions
Hydrogen Partia Pressure, kg/cn 30
Gas/Oil, Nm'/kl 300
LHSV, hr” 12
Reaction Temp., C 290 300
Reaction Product Result
Sulfur, wtppm <1 <1
Nitrogen, wtppm <1 <1
Arometics, wt% 59.3 58.7
EXAMPLE 3
The reaction product of Example 2 was subjected to hydrocracking/dedkylation,
thus preparing LPG and aromatics.
10 A mixture support composed of mordenite having amolar retio of slicalduminaof

20 and y-dumina as a binder was mixed with H,PtCls agqueous solution and SnCl, aqueous
solution such that the amount of mordenite in the support with the exception of plainum and
tinwas 75 wt%. Patinum and tin were respectively supported in amounts of 0.05 parts by
weight and 0.5 parts by weight based on total 100 parts by weight of the mixture support.
15 The mixture support thus obtained was molded to have adiameter of 1.5 mm and alength of
10 mm, dried & 200°C for 12 hours, and then burned a 500°C for 4 hours, thus preparing a
cadyst. The reaction was performed using a fluid-bed reactor under conditions (370°C, H;
partid pressure, 30 kg/crrt, molar ratio of Hy/HC (hydrocarbon); 5.3, WHSV 10 hrY). The

representative yieds are shown in Table 3 below.
20 TABLE3

| Yidd (Wt%) Ex.3

13



EXAMPLE 6

The feedstock of Table 1 of Example 1 was subjected to

hydrodesulfurization/hydrodenitrogenation in the presence of a catalyst. Using a 5 combination of two
catalysts selected from the group consisting of commercial available desulfurization catalysts,
hydrogen was added into a high-pressure fix-bed reactor so that

hydrodesulfurizafipi’hydrodenitrogenation was performed. The reaction conditions-aigg results

are shown in Tablebgbow. Depending on the type of commercial available desulfyizgtion cat

the reaction conditigns and the properties of the reaction product 10may sljghtly vapy,3put the c

thereof
alyst,

aims of

the present invenigon are not limited thereto. TAMS Type of CatalystZ/Amoupt CoMogiiZ03/NiVIg/AI203/

Reaction Temp.,

55cc Operation CendijgasAfyREagen Partial Pressure, Kg/cnf 42 Gas/Oil, NIT3/KT Z8) CHSV, T
RE3PReaction Product Result Sulfur, wippm 6 Nitrogen, Wippm <} gyfomatics
Toluene 13.38
Ethylbenzene 0.52
Xylene 13.29
C9 + Aromatics 1643
EXAMPLE 4

10

15

20

In addition to Example 3, usng the fix-bed reactor, the reaction was continuoudy
performed for 330 hours or longer under conditions (370°C, H, partid pressure 30 kg/cr,
molar ratio of HyHC (hydrocarbon): 5.3, WHSV 1.0 hr'). Even after a lgpse of the
reection time, the yieds were confirmed to be sably mantaned. The change in yidd
depending onthereactiontimeisdepicted in FIG. 5.

EXAMPLE 5

The resdud ol of Table 1 of Example 1 was <Subjected to
hydrodesul furization/hydrodenitrogendtion in the presence of acatdys.  In the presence of
any one SHected from the group conssting of commercid available desulfurization cataysts,
hydrogen was added into a highpressure  fix-bed reector s that
hydrodesul furization/hydrodenitrogenation was performed. The reection conditions and
resultsthereof areshownin Table4 bdow. Depending on thetype of commercid avaladle
desulfurization catdyd, the reaction conditions and the properties of reaction product may
dightly vary but the dams of the present invention are not limited thereto.

TABLEA4

{{0.72
., Wit%

Type of Catayst/Amount | CoMao/Al,Os/ 100cc

Operation Conditions

Hydrogen Partid Pressure, kg/cm \ 32

14



69 15EXAMPLE 7 Inthefluidcatalyticcrackedoilfractionsubjectedto
hydrodesulfurization/hydrodenitrogenation in the presence of hydrogen and catalyst as in Example 6,
an oil fraction feedstock having a boiling point range of 160-300C as seen in Table 6 below was
distilled under atmospheric conditions, thus preparing an oil fraction having a boiling point of 160-220C

and another oil fi

action haygggipeitag point of 220 -30(11C . SDepending on thepgype of fluid catalytic

cracking feedstockand tq_q_@)e@ﬂon conditions, the properties, composition andg@eld of the resulting

fluid catalytic cracked oit %H VaFy, putthe ctfaims of the pre,ent irggntion are Agplimited
thereto. TAMG6 | M@fﬁ)%%dﬂ@ﬂ%&‘ﬁlf Residuat-Oit- Sulfur-wtppm-6<1-10- 7 Nitrogen, witppm—<1 <1 <1
Sulfur, wtppm 66 46
Nitrogen, wtppm 81 57
EXAMPLE 6

10

15

The feeddock of Tade 1 of Example 1 was subjected to

hydrodesulfurization/hydrodenitrogenation in the presence of a cadys. Usdng a

combination of two catdysts sdected from the group conssting of commercid avalable

desulfurization catadysts, hydrogen was added into a high-pressure fix-bed reactor so that

hydrodesul furization/hydrodenitrogenation was performed. The reection conditions and

resultsthereof areshownin Table5bdow.  Depending on thetype of commercid avaladle

desulfurization catdyd, the reaction conditions and the properties of the reaction product

may dightly vary, but the daimsof the present invention are not limited thereto.

TABLES
Type of Catayst/Amount | CoMo/Al,OJ/NIMa/Al,Os/ 55cc
Operation Conditions
Hydrogen Partiad Pressure, kg/cn 42
Gag/Oil, Nm'/kl 220
LHSV, hr* 0.72
Reaction Temp., C 330
Reaction Product Result
Sulfur, wtppm 6
Nitrogen, wtppm <1
Aromeatics, wt% 69
EXAMPLE 7

In  the flud cadytic

cacked ol fraction subjected to

hydrodesul furizati on/hydrodenitrogenation in the presence of hydrogen and catdyst asin



Aromatics, wt% 69 68.1 69.3 10 EXAMPLE 8

to hydrocracking/dealkylation, thus preparing LPG and aromatics.
same manner as in Example 3, and the reaction was 15performed using a fluid-bed reactor under
conditions (370C, H2 partial pressure: 30 kg/cnf molar ratio of H2/HC (hydrocarbon) 5.3, WHSV 1.0 hi'

1). The represent

13.92 C3 27.62 C%egélie

The reaction product of Example 7 was subjected

A catalyst was prepared in the

T G0
Table 6 bdow was didtilled under amospheric conditions, thus preparing an ail fraction
having a bailing point of 160~220C and ancther ail fraction having a boiling point of
220~300C.

Depending on the type of fluid caidytic cracking feedstock and the operation
conditions, the properties, composition and yied of the resulting fluid cataytic cracked ail
fraction may vary, but the daims of the present invention are not limited thereto.

TABLEG6

Feedstock Effluent Ol Resdud Ol

Sulfur, wtppm 6 <1 10.7

<1 <1 <1

Nitrogen, wtppm

Aromatics, wt%o 69 68.1 69.3

10

15

EXAMPLE 8

The reaction product of Example 7 was subjected to hydrocracking/dedkylation,
thus preparing LPG and aromatics.

A catdys was prepared in the same manner asin Example 3, and the reaction was
performed using a fluid-bed reactor under conditions (370°C, H,partid pressure: 30 kg/cif
molar ratio of HJ/HC (hydrocarbon) 5.3, WHSV 1.0 hr'). The representative yidds are
shownin Table7 below.

TABLE7

Yidd (Wt%o) Ex.8
H2 -2.44
Cl+C2 13.92
C3 27.62
4 6.55
C5 + Non-Aromatics 340
Benzene 517
Toluene 14.01
Ethylbenzene 054
Xylene 14.12
C9+ Aromdics 1711
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3.40 Benzene 5.17 Toluene 14.01 Ethylbenzene 0.54 Xylene 14.12 C9 + Aromatics 17.11 CLAIMS
Claim 1. A method of preparing liquefied petroleum gas, low-sulfur gas oil and aromatics from a fluid
catalytic cracked oil fraction, comprising: 5(a) distilling a fluid catalytic cracked oil fraction, thus
separating the fluid catalytic cracked oil fraction into effluent oil and residual oil;
(b)subjectingtheeffluentoilobtainedin(a)to hydrodeSLiJ{'rr'ff}lt'g)n/hydrodenitrogenation, thus removing
sulfur and nitrogen compounds from the effluent oil; 10(C) carrying out hydrocracking/hydrodealkylation
by subjecting an aromatic hydrocarbon compound in the effluent oil subjected to
hydrodesulfirrization/hydrodenitrogenation, to hydrodealkylation, thus converting the aromatic

hydrocarbon compound inBiteén &rénadtbdalyoir poandiog hopeiiee petroleich bashienaylfolugaseibaddxylene
are enriched, and by subjecting a non-aromatic hydrocarbon compound 15therein to hydrocracking,
thus converting th@%L@mﬂW%ﬂ%ﬁ;@%&ﬁth%mWied petroleum gas-enriched

i et L LT e T T 8
non-aromatic hydioa3sn FidertrabEmuast 81 (i eaeud oil;

(b) subecting the efluent ol ob@ned in (@ to
hydrodesul furization/hydrodenitrogenation, thus removing sulfur and nitrogen compounds
from the effluent ail;

10 (©) carying out hydrocracking/hydrodedlkylation by subjecting an arométic
hydrocarbon compound in the effluent ol subjected to
hydrodesul furization/hydrodenitrogenation, to hydrodedlkylation, thus converting the
aromatic hydrocarbon compound into an aromatic hydrocarbon mixture in which benzene,
toluene and xylene are enriched, and by subjecting a non-aromatic hydrocarbon compound

15 therein to hydrocracking, thus converting the non-arometic hydrocarbon compound into a
liquefied petroleum gas-enriched non-aromatic hydrocarbon mixture;

(d) separatdy recovering fud ges, liquefied petroleum gas and aromatics from the
aomatic hydrocarbon mixture and the liquefied petroleum ges-enriched non-aromatic
hydrocarbon mixture obtainedin (c); and

20 ) ubjecting  the  resdud ail obtained in @ to
hydrodesulfurization/hydrodenitrogenation, thus obtaining low-sulfur gas ail.

Clam 2. A method of preparing liquefied petroleum gas, low-sulfur gas oil and

aromaticsfrom afluid catdytic cracked ail fraction, comprising:
25 @ subgecting a flud cadytic coacked ol fraction to
hydrodesul furization/hydrodenitrogenation, thus removing sulfur and nitrogen compounds

fromtheall fraction;

17



20(e)subjectingtheresidualoilobtainedin(a)to hydrodesulfirrization/hydrodenitrogenation, thus obtaining
low-sulfur gas oil. Claim 2. A method of preparing liquefied petroleum gas, low-sulfur gas oil and
aromatics from a fluid catalytic cracked oil fraction, comprising:
25(a)subjectingafluidcatalyticcrackedoilfractionto hydrodesulfirrization/hydrodenitrogenation, thus

removing sulfur and nitrog@] ﬁ%ﬂ]ﬁ@g}%ﬁoré %tng% ﬁg&re%%(t)i Ot %daj‘miggtillr;%ﬁpég gﬁ%}%&%clg?gn

subjected to hydrodesulfu [ ionin-(a), thus separatl Ion into

effluent oil and resjuptieib seper R AASBINEEEh NSt RRkNGeegaaiylation by subjecting an

aromatic hydrocarbon compound in the effluent oil to hydrodealkylation, thus converting the aromatic
5 hydrocarbon compound (g)taaryisg roatti tyuyoneckirodny drodeatic/iatiorhib Isalnjeeting, aiuanmaind xylene

are enriched, and by subjecting a non-aromatic ha/drocarbon compound therein to hﬁdrocrac.king, thus

converting the nofm¥ FYRSLRTHR Ee BhhvEL Al iRy cOrisd KYlskiop teteamvesg gic
non-aromatic hydrocarbon mixture: . . ).separately recovering. fuel gas. liguefi roleum gas
and aroma'Iill)(C:s frortr]}/ Eﬁ%q a?o%ﬁ%ﬂ%%%gbagﬁrﬁn%ﬁh@rg%%%ﬁeq?'c%tjlg ie Vﬁ’%'t%lé%r%%ggfﬁeur?ﬂ%hed

non-aromatic hydipgasaa: BbdHIEaRIaASY 4 6XiREnon-ateharoRyeERI IR HTEYR BikgRIned in
(b) as low-sulfur gas oll. 3. The method according to claim 1 or 2, further comprising separating

butane 15from thényemmaniaab)|itiwsfetivsdatngl diemgag ecoadigpyyiiocados tuoE—as kptatahoueietbr
preparing alkylate from the fluid catalytic cracked oil fraction. 4. The method according to claim 1

or 2, further comp%fﬁ@ﬂﬁ%ﬂ?&ﬁ@%ﬂ?@ﬁﬁ@%&%@?@ﬂﬁ@%as into a hydrogen unit for
producing hydrogen used @[%%5W%&?’ﬁm‘d'?ﬂél@%%%ﬁﬂéﬁ&?ﬁ&%%%%@%@ SBBANE from the

hydrocracking/hydrodealk
10 aomatic hydrocarbon mixture and the liquefied petroleum gas-enriched non-aromatic
hydrocarbon mixture obtained in (c); and

(e) recovering theresdud oil obtained in (b) aslow-sulfur gasail.

3. The method according to dam 1 or 2, further comprisng separdting butane
15 from the recovered liquefied petroleum gas to supply butane into an akylaion unit for
preparing akylate from the fluid catdytic cracked ail fraction.

4. Themethod according to dam 1 or 2, further comprising supplying dl or part of

the recovered fud gas into a hydrogen unit for producing hydrogen used for the
20 hydrodesulfurization/hydrodenitrogenation and the hydrocracking/hydroded kylation.
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