; II)EFGeSef CtLXr6TY O L REFI NI NG METHOD TECHNI CAL FI ELD The present invention
relates to an oil refining nethod for producing a plurality of oil products
-of high added value with a high efficiency, and nore particularly, to an

oil refining method for producing a plurality [ ucts of high added
val ue that have different specifications wt ﬁﬂmmﬂﬁnwmmm{@m ency froma
heavy feed oil or a low sulfur oil. BACKGRQU I 1eC | ogi es of this
type known in the prior art include the follow ngGi’ogoé'hnol ogies that are
capabl e of efficiently producOHgREFINDNGOMEFBOBNd i nt er medi at e products
used for producing the sane: (1) A technology for producing thermally
cracked gasoline and gas oil by separating a feed oil into distillate and
at nospheri c residue through at npsgH®NCALFIELD | ation, distilling the

at nospheric residue in a vacuum and processing the vacuumresidue (VR) in a

coker; and (2Thepreseit payeadipn relates i oibrefisiasaethod érapedudingwplushity of o t he
at nosp j i S . O] i .as a feed
For a L ebas o Henlidel ific sARRPHEN LAfidhcl, onffaidre bR ARY XD IF

di sti | | refihimg cha(Bbl fdrgprodhecing apRipdlity bfoil pRiddus ofhikhugidsd valaetha gas: oi |l (VGO
thus obtained as . .a feed for fluid catalytic cracking (FCC) process.

However ,I?fFIH’é‘ %@EIIWGPB@%W(‘E)‘* gl eificisaey Hpmahaeyy dedileOrsy loly subit okt the

mar ket for coker bottom (coke) is pressured by over supply that hinders the
construction of cokers which produce coke as a byproduct. The technol ogy
(2) described above has such aBgdKGBMUNDAREri bed bel ow. Fuel s for
transportati uch as soline and.gas oil can_.b r ced by separating
deasphal t ed gfﬁcggﬁlagvgigg%bfg Pwnfl?%pﬁof fagl %5&/&8?%3%%?%& is found in
vast an@¢Hioldpies tBSEdr¥ @8pable o1 ¢YHGIRAGY podisisg Al préfuchindin@iméyige supply is
expected in the future, and processing the deasphalted oil or vacuum gas
oi | by Hpdicss eseddpypiodusingdhé $agnet FCC) or hydrocracki ng (HCR) process. But
this scheme I ' [ A t, of fuels for
transportati\(l)@yélsx(rjltg‘c':lﬁgltr)iﬁ/\g%)S gbg%ar/%l? ﬁgﬁ?&gaﬁ??agﬂﬁc%ﬁgpﬁ?%& aSiS%Sl tIy(r)l t he demand
for el eeparadng y fepdavil inbe ditattatecdnd ntnesphaid esidgadobugicatandplgaie distillatisn,
expect ecg ... 2. world qver. Besides the teghnol oqi eél 1) and (cﬁ% g cribed
above, 4fiEHge fhe AMORPRErICIENART By ¥ aGH U ABE REI SRR et AP M EStqG( ) from
ultra heaw¥r;ghdde that includes much vanadi um (V) content or from

at nospheric residue thr ou&Q sol vent deasphal ti n? Igr ocess. However, this

t echnol ogy al(@dAntgehndlegypihebinphics sedvent deasphdting ($104) {4 e dtmiesphedet i on rat e)
of pro LN I Wb A ol vent S L ocess | eads
to hi gﬁgsfla%o% J;'?rsleggg ?S%ﬁg%%f&hgb‘gggglptsg’ﬁae%fdoal%la fﬁ?‘ﬁ%’ﬁg?f‘ '@Cérlrgl g s and/ or

r esi duarackiidd@CC)Tprbsess psitdpplied vacumardsaiiadon (WDER $o theadmbbphgtie tespduessur e,

| ow LHSV), when refinin deasphalted oil b enetalizatiqn a

desul f (PHXSES WFUUHERS (I%a&ﬂig) s 0B Gas SesoriUr o GelALpfcrpeking &g@us. Wien
the yi gige’f. deasphalted oil production is lowered to circunvent the

probl em descri bed above, the yield of the gas turbine fuel produced

decr eases, | ddeweigrithe téenhinplogy phalskerihed faboyrctacesstbel pprbdetn ¢hat the mtrkeisphal t ene

itch h I dd . i f i i i
(BT e 51 BEARAIE) 8730 B gl R pRpo” '

exanpl eyhigRprdducd colee dskebyprodat. i ncl udes a vanadi um (V) content of 0.5 wt
ppmor |lower and internediate oil products having netal content (V + N ) of

30 wt ppm or Thevieehrolegy @Hcﬁféi_bﬁ‘éél??"&élaﬁ RechraRIQb B‘r‘_‘saﬂeFFrﬂI?eG belaval ytic
cracki %c(s’%@raﬁ%o@tahMﬂF@&f% s&me(ayggés ba ?&P@épx%ﬁﬁé&i‘ %bﬁraﬁﬁ the sanme

time, whether a particularly "heavy or a feed aw%g a |l ow
sul f ur deesphehtd b8 and @dcwasm ghwoik framt ultrg hervly eridel thaths SINASWRESt @GR oS

! NVENT'r%\éms or atmospheric residue of which an over supply is expected in the future, and

processing the deasphalted oil or vacuum gas oil by fluid catalytic cracking (FCC) or
hydrocracking (HCR) process. But this scheme would cause supply-demand imbalance
in the market of fuels for transportation and power generation, since a higher increase in

the demand for electricity over the demand increase for gasoline and gas oil is expected
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A met hod for refining oil according to the first aspect of the present

. invention is a nethod for producing oil products including a plurality of

internediate oil products by refining a feed oil, conprising a fractional
distillation process for separating the feed oil into distillate and a
residue through distillation; a hydroréfining process wherein at |east a
part of the distillate obtained in the fractional distillation process is
refined and desul furized by hydrogenation in the presence of hydrogen and a
catal yst JharfRy to obtain a hydrorefined oil; a solvent deasphalting
process mherern ‘the residue is deasphalted mnth a solvent thereby to obtain
deasphal t ed oi Besidesitheeodhnalopiesith andDpddserileed ghiove, hherass fuch artechindlogy a

hydr ode aIrzatrn /desul furizing process wherejn at st a, part of the
deasphal | bberoghiing ghyiaaeins i (G TRRACmatEs hwrfetﬂeﬁpatrr%w dRuh GRadiHm he

pr esence 9f cdnélt 99 ERdnPitthAR l?é?‘fceﬂzéiéﬁe t@} ﬁlatsrvtet &*at;ﬁtanrdg%crssf | 6Qert] that
has been denetal i zed and d furize first M Xi g process
wher ei n tahlpmctmqif)gx #leo hid\MBe pe:’rhlmdtabmcrmmgahe yrehtb(texmaqm@ntratg) oftpreducing

hydr or ef | n der, to produc ne of the oil. prod .
Acor i nirtasageu ] 8 i HRolvEp iseSPhal fhelbrBtetf fad] . MopBinipdiloR B the
hydr or ef umghateld dlEptﬂH%@d)y\MtétEls andyof fesidbialt AebdIDVI hierfebuledn didredsed t he first
m Xi ng process, Is possible to obtain an oil product that has a

suf i ci eREACHsS l@@rﬂ (}fu&tsrdrptﬁwtv) logdH & M) wemrﬁfe@agtas deasphalied ilRY ;| and al so to
pr oduce t I tal content (Vv
+ N ) t hg E{aﬂ?zgieﬁua?g ekuslﬂ{ %gH(? d‘n for glrlilﬁlg gl\égéfl?logll @%Y cking (FCC) or a
hydr ocr adishduan(dde)s. erhasmefyﬂdMimf deaspleatted i grodiictibh és lodbfedrteciroedvait| .

Since the internedi ate 0i roduct, used as the d for a fluid catal ytic
o acki ngUsPEEgHeRIAdbRY sROHEL B IR et LriO s Segiseisss BRiings o
content s¢d m@%eg%oﬁl'éﬁpéﬂ]ﬁcé%h pPEdulclin bf Aph&lR&E (pitdh§ tﬁ/dt 8hloWer Qtﬁﬁ:%phm ted
oi |l produced in'the solvent deasphalting process can be inproved by

produci nyalupe gas turbine fuel and the feed for a fluid catal ytic cracking

or oduct 1 on of IR Skt RFrR BN PR bR SRR O hoa for

refi ni ngpaiduciag@il gtodgets (foi Hanse @as wabipe tielPthat iREludeLs edifadiuny €N dodent
conprises_a fractional distillation process for sep aratrngﬁﬁhe f.eed oi

into a dPSPPIVIRREN anipver Aed inderredistoribprodrats npyine mtal cantedidNor &) ol HY

process

fracti on%ﬂ?’grﬁfs(%}rl glt tf?t%ﬁéagfog@%é&saéﬁﬂllcﬁf%ﬁ twe hglndd@dt(tj%g@{§ uri zgg' )r(;efﬁdgh

hydr ogenhydroaracking IﬁHQBr)@smseefﬁtlehWatdgesammdm, whcthbwpartltztdméybyeavp obtain
a hydrorefined oil; . a.solven haI [ erein residue i's
deagphal ?"58 i T 3&"*%81‘\?}%‘{18? %‘Véa@ Ef‘ﬂf%r"ﬁ ‘3 %ﬁg]‘t‘%mﬁef an extract
and asphaltene (pitch) as the resrdue a hydrodenetalrzatrng/desulfurizing

process wherein at |east a rt of the deangglted oil is denetalized and
desul furized through hydroEEﬁ@ LOSHREOF AE INYENIEONf hydr ogen and a

catal yst there i and
desul furi zed; gygggﬁg?$ FggﬁﬁgﬁgﬁﬁékgﬁﬂPﬁg P%Eaﬁtgﬁgggg g?@?ﬁ%ﬂL&zﬁ%NB
refined melthqufodpﬂtd'ubmg@ﬂi productsinoludingrachlsefigy eft iedrmediate\cdlquroduageisy oi | and
vacuum r esi due; d.a secaond m_xin ocess wherein at | east t, of the
acuum GESToRE & S0 ik cPBaaT o S RO IR DA Or G PR 8 RO
thereby {fo Hfs@iﬂﬂfé%nﬁr&ereﬁﬁuém?o hldlarrraﬁuﬁ»tasrayd/r’s&ﬂﬁrtﬁrwoée@s WhéRin /1dRi 29

met hod descri bed above, since at |east a part of e vacuumgas oil and at
| east a paitof gfc ctmdlaltg/@bt@med imid fraictiorsal distillxtéan praceshds wéivehendri xi ng

process e ob i ned that have as e ow. . vanadi um
cont SR HEhiurBRanEn Rt PRREnc ting U RieEs g cry ey kEPHET
| nt er rredba@ero%ﬂmelardmlu@;b1vlaat\/ddag)raltlnfgdpréws@wmmtrythbthcmet1@Heaspnztrwatwﬁﬂ/a + N )
that can be used as the feed for a fluid catalytic crackrn%
hydr ocr aéRveRf therebyw sobitaig epsphaliesheil prgay exsract and asahalisge rifchyps the gesidiicaum
resi due f d
i 1 Al 58 MyioRete B AR b LRk R PR o R R S e
di sti | | ademntafivatasiddsolfinezesldpyatydiapdnativndn vixcpresenga sf bydrogemchndacaatatyst esi due
havi ng | ogw netal .cqn t _angd res a n coptent b Ki n e of the
range of UEF1Y RPbHIR ﬁiﬁﬂ“&mf? |§‘f‘ta]l‘q5§e?% CIB?%‘S “géjy ﬂ'gﬁﬂzﬁg’laé‘% aytoris’h t he
vacuum fractional distillation process, relatively high concentrations of
vanadi um and netal s can be allowed for the HDVS refined oil, thus inproving
the yield of deasphalted oil in the sol vent deasphalting process, and
therefore it is possible to suppress the production of asphaltene (pitch)

fromthe atnospheric residue. A nethod for refining oil according to the
thrrd aspect of the present |nvent|on conprrses a fractronal drstrIIatron
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‘5 Since the internediate oil product used as the feed for a fluid catalytic
cracki ng or a hydrocracki ng process has a higher tol erable concentrations
.of metal contents than those of gas turbine fuel or the like, the yield of
t he deasphalted oil in the solvent deasphalting process can be inproved by
produci ng the gas turbine fuel and the3feed for a fluid catalytic cracking
or a hydrocracking process at the sane tine, thereby suppressing the
production of asphaltene (pitch) fromthe atnospheric residue. In case the
present .oventi ' | i 01 | .hawi vity of 2U or

| ower, tmﬁ’ém%r%h%t 5 lc’)v?"cpl 'F?: Rgrgr(%g’ﬁ:?ie@@%ﬁg%d %g%gd z{lg%‘%?a ﬁgﬂéﬁgl{h% the prior

art, i n hybioedfirRdlodlr g€ nijxedin drderab ppoduck ohd et thbalt peoduow. commodi ty val ue
generated as a byproduct, and the yield of producing a plurality of oil
products havi dcardingto ‘Btfdééﬂkﬁalnﬂf‘égoq’ sincepfleRpb @ pagt Hgﬁ‘crfé’é{ﬂr?ﬁ"ﬁij‘ qilis 5

great | y oh{pd Q¥ifd PrOUAL HENS refhdihilRdnd Bt iibfihehRRCQ! L i@pSaME RO Lo the
fourth aspect of the present invention i1s a net for producl ng oi

pr oduct sbtaie hrudil pepducplhat hdsi 4 suffidientht lewnadaditm (¥) copemcuch as gas tnebineni ng a
feed oil, that, includes |qw sul fur content, and copprises a fraction

ot 1 deslomdagiedofue SWiehurdibi of Hpdudingia el dbwanitt Cronteah o

resi due 4 \)QrdlRaslbé libdd Althe Peed FoShhiY @Ralyiie 2ARRMLIFOQ) Bf #RAHScMBERE! N t he
residue obtained in the fractional distillation process is deasphalted with
a sol vefHCGR)eredsys fromdhe sgmainderof teel HBY Soiefinedoikn ext ract and asphal t ene

A | cabt 5 pasticgng MR aRRGr PRAREAef B AT il A bR o™ "

t hr ough alydroegseRiig procdss hadimofd lefiRACteleddnch Yot mgalncoareatsathampad tyftiind fuer eby to
obtain HDVS refined oi] that has been denmetalized and desul furized; and a

fourth oF egkestosedbe vigkbekdassphalisd pil groduged nbRassqlesnt deappbalting REPCSES | east a
part of b Sl « 7 theys: t NolgtoWtel o]l
producté%ﬁgéggéﬁrhggignﬁﬁ?g%pgf ﬁﬁﬁgﬁﬁ§¥ﬂ3@99@?ﬁgg%3 pa#?cg%n?ﬁe HDVS

r ef i ned coickingrut adtydfaeamtkingg pracess ef the lsaméyichepthefebp suppedsingrtbe piodectiom t he

fourth m.xi rocess,.it js possjible to obtain an oil product such as gas
t ur bi ne Olfﬁ%q%%{t%é?_t(%%@ f_éo@dlﬂef i’t@?oéﬂll?qry rﬁﬁaye\'/anadi um (V) content. It is also
possi bl e to oby alethodfot RERIAES AdcBrdihg toRh@sBeehd BPELiF thOPteBEt Mvend ent (V
+ Ni) that can be used as the feed for a fluid catal ytic cracking or a

hydr ocr &eWiPRges Becionak distiblation pregess fodsepasrting e fapl/sil iatpiarigtillstq andgi nce t he
i nt er meq] i r . US . f f flugd.C L G: G ki ng or
a hydr ogésg% itﬁgduéﬁggsg‘{é@‘ﬂ a’sae@(%?raﬁ@?lglp gcfce?sab eeré’ig S I'EI cwél%tarlgat%%}slé g#SEﬁn%g al

cont ent sbtaieed ih hiad fradtiopakdistill diongrbeess isaefinddent idesylfurized thredgh of

deasphal ted oil. produced in the sol vent 6 deasphal ting. process _cap be
oy oved i eitielan i ireens of PufBesiant aanant Ty e ehiGt RFprang

cat al yt iofl; & s@¢khttzagihaRinpyHo0EE dhkictOthe TQSARRSs Adaspited &Teh 4 §dI¥ent t her eby
suppressing the production of asphaltene (pitch) fromthe atnospheric

resi due.theselyi to abigin deasghattadeibiasancentuctandrasphaliens (pitch) asdpe eesidye; 4 he

i nventi L . ragti.onal distillati r S 0 } t he
foed of 0 RRERElER 4 RHARE bk S bhor bt SRR A fespRE BT
deasphaldemagalipedambdesuiferigédehtdighmgdiogemtiohtimiiegdesencd dfchykfapehiandal
distillation process js deasphalted with a solvent thereby to ohtajn

deas phaﬁ@&tfsbﬁﬂrﬁr%g ‘aabein HOAES stned opibtihan keenpsiemetnlizad B PRI

hydr odengéain Zathidi dREHAGOH prokad yHRGH it MDMISSeinéd oil RAAStIRdARR Of the
deasphal ted oil 1s denetalized an esul furized by hydrogenation in the

pr esenceacfunhyoid sgparatethiht@ vaamel gastoiltdnd vetyun resislut zand HEDMBI mifinged oi |

that has _been denetalized and.desul furized:; a vacuum fractiaqngl .

i ot | EPne BPERELE 1egER off of e e ek hath S Coart B Ierdrarsfing, acuum
and sepajiladre thikdtf BereBE ! Pradiase Bhd oftfiél ol peodubiss esi due; and a fifth m xing
process wherein at least a part of the vacuumgas oil and at |east a part
of the distil lAacerdingtohicagliningonetbed describaskhbore, sinse of leasta pairt ofghoduct s.
Accor di { Sorefini t i . . . r ‘ uum gas
oi 1 and ehfhn 5} S beBY ok it oPGPuR SPRE miBe B b Soohl AR T

pr ocess,prodess, ®iliR6&udiN €art s sHiiaedithanhdiela spffivdently lowatanitisma V9 ebhtent ent | y

| ow vanadi um (V) content such as gas turbine fuel. It is also possible to
pr oduce SHfh pngastimbincaiugl. pdt isqilspAspiblsda obtain #hintasmediatg off PRodpst hayipe et al
content (V + Ni) and can be used as the feed for a fluid catalytic cracking
or a hydrocracking process, fromthe remai nder of the vacuumgas oil or the
vacuum r esi due obtai ned by vacuumdi stillation process, and even fromthe
HDVS refined oil. Also, the HDMS refined oil is subjected to vacuum
distillation so as to separate into vacuum gas oil and vacuum resi due
having | ow netal content and residual carbon content by making use of the

o, Y b1 -, = - o o "




and vacuum resi due; a solvent deasphalting process wherein the vacuum

. residue is deasphalted with a solvent thereby to obtain deasphalted oil as
an extract and asphaltene (pitch) as the residue; a

hydr odenet al i zat i ng/ desul furi zi ng process wherein the vacuumgas oil and

t he deasphalted oil are m xed and the fi xture is denetalized and

desul furized by hydrogenation in the presence of hydrogen and a catal yst
thereby to obtain HDMS refined oil that has been denetalized and

desul f Urr‘eFa?i%lyQ&Q rRetdl confenf ¥ 14191 PR €&¥ Be wharaithe Redddrta Miid thalydoMS refined
oil and at least a part of the di'stillate are m xed thereby to produce one
of the oirackingoiahydrogracking pragessdramithe rearaindiengf yasunwgas oiloe theavagapm of t he

HDMS refined ojl. a at | east .. art _of t di.sti e .ar i xed in the
Cch Pt Sy heuts RlsufleBa, buf buds/iforf R HONS Ferftbl o, T e oo
sufficiently |QWoaaaust theSHDPOES tdfined bi) iofibfdctedan aGiacuph AGénal BRtillgweh be

used as gas turbine fuel. It is also _possible to.(f)rodu,ce an internedi ate

oi | prodieseshin/baseparated inteyaqupm gas oftend vagiym estdug\havingilow mesal cepl§nbe used
as the f or [ i ' r ' . even
rrom ¢ nendeq el Bafvll SpGRt ) Mok SPERIa oF s MEL ALK A0 SRERERSE Dre

m xt ur e mbpardesipartigalarlpin thaveculma fattidabdisolldtianrprodess, relatively high

hydr odenet al i zat i ng/ desy| furi zi ng, process. Since t inte di.ate oil

o oduct Pegemagopnal yaag b e R o alpyes B dhe BEINS ined Aty Hiscr acki ng
process iBﬁﬁoﬂnE'tkgzhﬁéldtdﬂd%_ﬁs?shbl@ecp(ﬂﬂﬁﬁﬂé E&Vé&@cﬁphﬂﬁ&?pr&@& 8Rd fheldtaR if hat of
gas turbine fuel or the like, the yield of deaSphalted oil produced in the
sol vent idpassitiale suppress dheproductiontnd asphattona(@itely) fsemdbe stmpsphesicgesiduair bi ne
fuel and the feed for.a fluid catalyti racking or hydr ocr. ackj.ng process
at the same. ¢ i adepRLidsetins of Bedrliyeie BT Bheflor b HEAAREEE® i ton)
f rom t heconsrisim Frastichae disillgtior precee thradparhtifnte Féed silintddistinneghd i Xt h
aspects of the invention is applied to a crude oil having | ow sul fur

cont ent Te$idye throuah ¢ptillasine; a hydrereingigRroesss pherein #rlerstia part hheskistilalie | ess
than in i : Ao k: | : | ow

comodi t@mz\ﬁ/g ug]qlhg@%%%%gggtlﬁ? llflfﬂ{s&:s %rggg\){c?gg% ﬁgd %séﬁ@rx%:{aqgmggﬁr ality of oil
pr oduct shyldengensticn ini the peedered of Alydrogen arebaiCatalpss therely @atbitain iaipydwovefthed

productivjty. BRI EF DESCRLPTI ON OF THE DRAW NGS .Fi g. through Fig. 6, are

D coss. Hidryagtian Fastoml Ry PoRE TS e gghe il heEb A drchutl a%bT ¢ e
oi | refigpadtedihloathcittYasb1dnd Qadudeh REREEM sol Vie BédsPRaltifig Procdssttepdih Fi g.
12 are process flow diagrans explaining the oil refining 8 nmet hods of the

first tHhoyaerum sesilueipdeasphalicd widyaspbyans thepbgio pbpn dasploirkvilsanUuT THE

| NVENTI r I f | Wl rding to
the pr ootttk SRGRpRICAE GRIERTEN B HSaft, 4 vifhofbieafird e BRI ASERS ! N0
acconpanyhergindhawacuys gdstoibdmidedsphaltedoid astimixdd ahd evaixturt hedubjdeeedpoesent

inventign is. not |imted the enbodj nents descr.ibed bel ow and, for

exanpl e e IALRE BriErictasanEn 5 B PEATSE L MTERLHIE: Fliened 1 0
fall w theRby REOHEREDMS iRc®bf A ks ddV@MNiZe@And Gbdifutixb@ AdRIARESS 1 ow
di agram expl ai ning an enbodi ment of the oil refining method according to

t he pr esmining progessi volrereintagragt of the HOMY refingd @ilaind af kastoapirtaef theed oil from
whi ch gas turbine fuel [ nd a feed for.fluid catalytic cracking (FCC
processalg'rdr(gcg%%cgmﬁ 81° ’H%}‘%&%@%’c‘ﬁlﬁ%‘@ﬁ&ﬁ?e 8?%18é’§lspr3$%c?sproduced at the sane
time. There i sAgerdingitd &lié Sfiniy tb®ol asteqi darttof the HDMIS e&tsird oilound adny

hydr ocar bon oi | ranglyr;&gfr,om crude oil to heavy oil can be used. The
descri ptleaw apagtofthy hydigrefingd o arg mized fin thedhizd frixing prorsss theswppdipm/dt i on
is appli : i : i : b fid 4 heavy
P i e N L B I
ef f ect ofn oihproductnyed e gas tethdnofuepr ddisclsogpaasipleutp abiainy aointeriediateoailict s

havi ng ap hi,gh , added v

roddet having a reﬁiltigcel?low metal content (V + Ni) that can be used as the feed for a
fluid catalytic cracking or a hydrocracking process even from the remainder of the HDMS
refined oil obtained by processing the mixture of the vacuum gas oil and deasphalted oil in

the hydrodemetalizating/desulfurizing process.




‘APl gravity is an index for classifying crude oils by the physical
properties thereof, and is calculated fromthe specific gravity by the
following formula, where Sis the specific gravity at 60 degrees
Fahrenheit. API = (141.5/S) - 131.5 Ac%ordi ng to the nethod of this exanple
where the heavy crude oil described abOve is used as the feed oil, the feed
oil is first subjected to fractional distillation process 1 to separate
into a distillate ML consisting of lowboiling point oil and a residue M
of high boili r8jngaheintéiynediazé oil brodycsused hatlefeddofot h€lujd caralytde trackhgoe a

t opper, i.ch is,a commonl sed a heric djstillation apparatus, is
prefer alﬁ‘mdifé"é@i% RrAgesp ?’é%‘l‘ H’cﬁﬁ%ﬂ toiﬂ@ﬁ??‘?‘&?‘i‘t{fﬁ‘o&ﬁ phmstal §°‘HF’E)ttS E]i‘aé‘ ‘E%?rrpl e,
there | g hitihd Alel B tHeQike e SRAROAIHE AcAPRAIRADIE thi sdiFeRRADHhRA

fractional distillation. Dstil'lates may be either collectively regovered
Wi t hout processeamyberigprovedriyopoduaing thegasiuhiat fuel afid the feddafos affluidgatilytic he

boi l'i ng E)o' nt. | N, t%ase Lstill ates, are rgcov&lr eg in a %ur@l it o{. cl asses
and soméTERPELT GYARETAFkig proggss abthe sape Bme, igredy SUPRTPSING BR PFENGI%nent s
for pet rophshltedd @ittt Ghehd MnfddpiYrRGesidue? that would follow 9 may be
omtted or bypassed as indicated by arrow 11. Then at least a part of the
distillate M Inbasgithepresentimeentipn ésdpphed togt keavy pithavmgpndslisaravity ef 20

| ntroduced, tt%etaﬂaguum’gfr rpl{c%‘;dr&d&gg §£n°€ce§,§de(1'é3epgh%ﬁ‘?§ﬁ»}e g&i&r%rtbﬁ. Wfilchged and
desul furl zed by hydrogemation in € presence of hydrogen and a catal yst,

t her eby ljrge duarititg ohyitthothef hasadowidommdlity Malue generhfed abyidyprogiictyamdjther ocess

of the distillate M, dr.ogen.gas.is mxed with the distil|late and t he
i xt ur e H49 pheidiiEsa ali]%@ﬁtyapfroelé&)w%qur@oﬁ l_e,eg@ fode ieS AR BPo¥ed, Jhusa Ni Mo
cat al ystrem%g?n%tgrgmy iﬁ{a!fx‘o%dt;{rQ&f‘di‘ivﬁ ntents included in the distillate M

are renoved hydr ogenation in the presence of hydrogen under a high
pressure, fol lfomethodyfor refinéngpail atcouiingto the thuothexperhsf the presentinvemtemgsr e

separator_thereby to obtajn the hydrorefined. oi}s. M, rt fromthe
v o ePriReS FrpbdieE & Rrouifs Meiigsa pBFien bt Prdmienl o1 pBRbfapY
di still atfififg BTEERsiBthat in8ludBd ToRdditRe coriéR, Addecontriéedt frdemsialalstillmgnPr ocess
(SDA process) 3 to be deasphalted with a solvent, thereby to obtain

deasphalPressofor sgmamyngvhe fesd ol interdistillateand axspidue thepresh diptilkationng solventt he
sol vent dggs%%%ﬁ%@%@sso&zﬁ&‘éﬁﬁhe F&?dure%ma%% ifY¥he fFadtidhal d]gtglacfigﬂ'tg?&écsé’\fst h the
solvent 1 ncounterflow in a solvent extraction tower and is separated into
deasphaldeagphaitdd withl aaelykad thereby (potitain)debdphbltédnml amkesexteoirsi apbalteasi dual

carbon in high concentrations. The de lted oil is recovered together
w4t hePUE FRHE TG g PR e Bt Biogess b SER TR AP par at ed
from t hefiRCRMIHRAedBl 8¢ ddthethilzcHR Hedh futiz6RthrSight S drAgRMdd @nRge (i tch) is
recovered together with the solvent through the bottom of the tower, and

t he sol wessengerpfthydrager 8ué p satalyat Getehy ta ebtpia HNMS tsfined aihdrashpvbeen| t i s
known t I 0 [ : ' I ion
ratio O]th% @Sgggﬁiﬁc}é@g}fﬁ?@ﬁn@ %E&?tge &gr:%s Er\(/){'it'ﬂ“[r}’lS g‘g‘gg"r‘r’g%@’ a%%?ﬁ%‘%)r(\ﬂéir? S included
in the defisyahel dreicht ddast & padn ofiche 2lidtifl late, arey Auiveedi thencbntd prodest arecbftksoitiual

car bon. Agfording to the present invention, in case the residue obtained by
fracti o84St i1 ation of heavy oil is used as the feed oil, the

extraction ratddofdife ieisenAdh WREQNLRBL « pREbHARUDIY RenbeaTARAL ed Ol

to the vanadi umcontent included in the feed oil is preferably controlled
t o wit hileasP@pgrvhtthethbydraaefimeslphibare miked inlthefburbshiging process.atlisspossibls theed

oil, or within 15% n. the vacuum di st.il]ed resi.d i s used. as the feed
o1 Theblain'a gl ol hedR oXF GRMIRE Fleftial bs SEBEHRLLCD I OS fther
case, an@niche drisladdtpossiblebiodtdifyn herimRditd GiNpIOdagHa0RIg 1atWahytalb&negt ed in
accordance to the t%ge of feed oil and the vanadi umcontent. In case the
10 resi d¥er Dibxthatran beysed acthe deesl forp Buid qamlytisreraskingor shydrogragkieg o |

i ncl udi . . 9 wer is used as the feed oil, the
vanadi u %%ﬁfgé%qp%gﬁ%%gg&iogfﬂ%eﬁggwa@ﬁg? %’@'d oil is preferably controlled
to w thin 25 Wingphe whemaiian®sih pesdacdisst as thedesdefor d fluid satalydd caskinper f eed
oil, or within 70 wt ppm when, vacuum di still ed, residue is used as the feed
oi | . AccoPdrorRaking Hecess bavs highex elRratl concetaions gf me@éﬁow@n‘aﬁ%&?@ﬁ

ef i ci ental Viyrbink Budi bf HRXiKA R B84 R Uk Rphdleh¥R [104NRAYN HRABRARAL ti ng process
bei ng ngxalg r#rzgd,uwi t Flout pl ac}?nfgj a séggnzlnfei cang? | oad I(1)n t he

hydr odenet al i zat i ngi desul furi zi ng process that follows the sol vent

deasphal ting process, in either of the cases described above.




1n case the refining process that follows the solvent deasphalting process
3 includes only the hydrodenetalizating/desul furizing process 4, it is
preferable to control the extraction rate of the sol vent deasphalting
process 3 so that the extraction ratio,for the vanadi um content included in
t he deasphalted oil M4 to the vanadiun@(\o content included in the residue
M2 used as the feed oil is 20%or lower. At |least a part of the deasphalted
oil M4 obtained in the solvent deasphalting process 3 is introduced into

t he hydH@ﬂ@ﬁﬂ_&ia]g!pl@des@@dxﬂfaﬁm;frwddmgﬂowmé gatBVBink fest @Bé Ihedeedfoenei n t he
deasphal ted oil is denetalized and desul furized by hydrogenation in the

pr esenc &luis catglytio giaskiager a hydrosragking pregeshit thesame HiN, theavky sWIRreRsMeoi | t hat
has been d | Z ' . .

hydr ode%e ’%p?é%ﬁ“n"g%é@s%eﬁ gf‘?“zﬁi’ﬁgb@ﬁg% 3@55%?)2” car'nglg af y the sane as the

hydr or ef i ni ng Aoibeethsing niteisdracbardingrte vheofifth ¥speanof thé énvdasar cqprises b her eof
will be omtted, The denetaljzing and desul furizing. conditions for the HDVS
refined fr@mlorm%g%&aﬂ%aquﬁSStfﬁéwﬂwpaaélwef@%fl pi} dtp H&?@é@mnﬁ&rrf’%a‘ffg‘gm“@ ess
are pr efd?s'iiﬂQJiéfn;Sa%?&én?ﬁca%?hﬁﬁn%gro%&@'vﬁ%?eih e eégmae' bHﬁx{e}()in BRMRNbnAT 2 W
ppmor |ower, preferably Wt mor lower, and a sultur content of 0.5 wt
% or | ovistillapore prceass iy dGasphaltedowit a kawent thérblantozohtan tdeasphaltes dilbi@nr ef | ned

oil M obtained i he drodepet al j zatj ng/ desul furi zin rocess 4 and at
Censt parEas e AR e L brpdeRetr i ne RS R R etts’ or ocess
2 are mwfRekih Bt lehQ af parSdf tAE Héd3phale@ ©ASS dmERRIQDM Rs@Birdied by petrol eum
product. In order to produce gas turbine fuel (GIF) as the oil product

obt ai nedydiegenasioniip she presansg ophystregen and argajalysy thesehyi toiobtain HDIMS refineds t o

achi eve i . ) . o ool i ase, when
The. vanglitfanfR Bpkd Bncthfd i dbs Burided MacBf PlegofitHfsilalo fleBe®ES 1
ppm f owhersmpeclIDMS ecfivied lolids Bisil inef varadmaind sbparhied tite vhguihogafdined oi |
M3 is set to 1.1 or, |less (éﬁ t is, a smaller, proportion of the HDMS refined
oi | MB) 2RthvAuTHEessugH#t § BHE mixingiprqasss Wik Atezst 2 Rartiphihe CBFHUSMERS n ¢ he

hydr or ef}inRd aPldastPpdiEof8le ARLiIIAR aPe WixeRRForddr t PRodTE Ehd & thO6# pRiduclyd

obtai ned in the hydrodenetalizating/desul furi zi Eg process 4, the remainder
that is not sulgcentingita thistrafinihgmwthat, xinngapleast epart®fitise vasgumazas ail and

ookt ndl B BUBE S B A A et s b it ©
hydr or ekh daGrodct Mt hbd€ sifticRh g Bw Vdiatiuns (Vpéordetjseet #dsak turbihe fhdlr st

m xi ng process 5 may be used as oil product MB' such as naﬁ)h.t ha, gasoli ne,
ker osendt is glsopassiblejto preduse an iierms digepasraleyra profdug that hantelatvelyrlphed above,

since a f H@Z@ ' [ tend; ingfor e
hydr or ef | nelifogielnI {\'}g+ar R?)%%?g‘?stcgiaé tﬂp\)%ggtli]&rg‘ qdégg%%gﬁﬁgg%kgglor%r oduct that
has a subfdiocragkinigyprocess,\feomtheneméividecafithe macuusugds aciborths vaauuli residheel . |t

is also possihle to pr an internedi ate oil ct. havi.ng rel atively

| ow ot SPOEH R Rl R Brocis Eevsaatprd dha HEMEESPRA i o catalyti c
cracki ng (FCOAILSs, th HIDMS a6fiindadbil(isisije e @ ELPauuim! dsh1fidn k6 BRiowdpirael HDVS
refined oil M6 and therefore a plurality of oil products having a high

added vato&acHumn gheoi) pnd veaymeresidue baving layy metad cantgpt andresidwl garbor he

i nt er meq] ' I S . f £l i I.6..cracking
(FCO) o?bﬁy%gtrl%’c#lggwgglgg%ﬁ@?gn&% oocf tgsg gmﬁ}g)%atg ﬁf b eedrilét lgﬁg{l gt%tghgegncent rations
of net alpagtizntaglytia théreavutimafractionglakistillatibn peocksie thus Caladivaly highe | i ke, the

L e R TRRoRs e R s A G or it HVTE i b b oo
hydr odenghalvifPdhe Y91 08 Héésgliiztlgeﬁgw iR tiRCSotvent HQ&EE%B@ HRN%E%S sd'@elche it

production of “asphaltene ( Ms fromthe r Now.referrlngto
t he procepsssiblote wipatpsathegirodiicgion of asphaktersdpitbly) fiwn siphatinosgheoiciredidueobt ai ned

in the sol vent, deasphal ti rocess . 3 includes relatively |ow.

concent rat | ond® B Froae & TRT SRt asp ol U kiR iohSRPrses e rovs
refined fﬁbiiom@ﬁstm@ﬁby?ﬁﬁeémf E@ﬁraltiagﬂie feed6R RhtbAMidtAL Oid Aveiiahstheaghsul fur
so that the requirenents for the feed stock Eropertles for fluid catalyst

cr acki n¢ligtilatipn;oy vaspumdsactioralristiliatimRy pracessekberginghe sasidyipiobtpined ipshet t her eof
b . . . | in Fig 1t
e i xedrupionil SPbE BrotkRAS T D it FfLeBadTTAR abliyh Bad S0, 2 0

to the hydrodenetalizating/desul furizing process 4, thereby to produce
internediate oil products 12




used as the feed for fluid catalytic cracking (FCC) process or the feed for
hydr ocracki ng (HCR) process. [Second enbodinent] Fig. 2 is a process flow
di agram expl ai ning the second enbodi nent of the oil refining nmethod
according to the present invention, wherein gas turbine fuel (GIF) and feed
for fluid catalytic cracking (FCC) process or feed for hydrocracking (HCR)
process are produced at the sane tinme froma feed oil, simlarly to the
first enmbodi nent shown in Fig. 1. The second enbodinent is different from
the TirstneUherhRdus Vvt o ph ith oe{;sx wherdif B Pack@f yesfaderigct i onal
distillation process 6 IS prowg dato ol 'ow t he

hydr odemdtasiphalédi wigh d eslubihtithérzbnt qhtain dsasphialtesimibas anexpradcad ssphaieDVE

refined oi. hat .has been obt aj.ned i vacuum di sti.l | atjon and separate
[t into s IR pvamgSOaBlignese AR ThiS e R 880"
di still abjlQRd PROERSShaltkd olahehir¥alada ﬁhé’miﬁiukhﬁd&hétalﬁﬁ-fdlaﬂdﬂ@sdlﬁ&i&@djb%hom_ in
Fig. 2, the HDMS refined oil Mo obtained simlarly to the examnl e shown in
Fig. 1 i$8ydrogenatioadn the pieseaeofhyidrogenend acatalyst thareby émebtaia HIPMS gfineh
process 6, the va m,f.ractiqnal. di stil j . t ef i ned
b1 Ve 1 Sthfl st e 50 BN eueth b F S eIBE PR Mook
refined of theNMBDMS stfiatd bil afd anidast apar af @t distiltutaare anyxdibletaby g piodiice
conponent and a hi gh-boiling point conponent, while the vacuumgas oil W
havi ng | 8 BbiEiWPIRGI i s obtained fromthe top of the tower and the
vacuum res! due Ao B4n8 ifhe BRI AnA0 Pt bEWS HIMBSERAdN 400! L O
of the tower. Since the vacuum%ractl onal distillation process described
above i slepipd patiof thr distitiaiecme makdddn tior sixthenixéngautocass,abavanadivnn €V ucbatent n t he

deasphal t 0i J .t 0 the vapadi content. included in the residue M
ised as Phihernsgt Biti=epamomien tiloh A8 bhikine % pPiGGn ) ol s PHTe t ne
yi el d of bt Redddsl gaRt@BitetrielM 19 Hlso pE&iBIE ROpradh& Aeintedmedigfe ofl product

hydr odenet al i zat 1 ng/ desul furi zi ng process. The denetalizi ng and

desul f ur hayipg seidisiently dews nfessl conten Nikthaheas bjused/ss b deadfera Byid

hydr ode L.zat | furizi i are
sel ect eg?j étgwgé%kdg ﬂg@ﬂ??;Hydﬁ%&&g%a{ﬁﬁ%%f?%ﬁﬁ%ﬁ?% nrgﬁ%fh% tQ ﬁg% lretglll}{lg(riled oi |
M6 to 20 oiltthgpsottainkd b prodessitgtha iy tut©ofrtacppm gas oll ane deasphadtedlvdl iauhd ur
cont ent }hs d siraﬁlé%i}%?cptr | | ed 13 to 0.5 wm %or |lower, preferably 0.3
Wt % or 8968_ em{h3 [ lesyl UZ3NERISFTabl e to set the vanadi um content of the
vacuum gas oi | S@rﬁie@hé‘ﬁ@erﬁﬁédié?&é&}‘??o@hétdséd§§t‘h@'i‘ee‘affo mguid%w&fdrm@ngw M6

e

to 1 w ppmor lower. Follow ng the process described above, at |east a

part of ahydiogmekingguecess haswrhigheraoleble eoncerdrajian of metal gonteria shan that of

ob i nea FeRRE o e ff 7St BMba Sl okt R ST i i ng

process dedsphileihy ptaresiianibe impeovel bl peoducingnhegasauitbind fuebardiethe teadgoogluce
gas turbine fuel ,FGTF, as the oil product obtained n the second ni xing
process fui4 ??éalml&s:rﬁelzles RER hydiRcrasgkig praggssd thegsamer{inas, dhereRy SPRALETNE (V)
content _ gfe froductfonRRWsHalk R Hitch] Fohahd Yach@lrBGaganpl e shown in Fig. 1. In
this case, the mx proportioh 1s properly algj usted according to the

vanadi um cont eWhar tht eethatefime g $owihl thiduighisinith aspleyts ob thehipvgntioniioapplied

exanpl e. Wien vanadi um ntent o he ,vacuum gas_oi | 1S 0.5 wt, ppm
A e 1O F Rt St oo B ey B BN BEIOMERRS afpon e Siofy el 0
hydr or ef icigBe fHalle M3s tHagrig iR pridiQrtveisé AtRge @lantibeofAcH Rt @agiow | M, the
vacuum r esi due MB obtai ned by vacuumdi stillation, and remai nder of the

HDVS r ef icomenagiity veBietihatodugeds diustimpraving the yiekd o mpluradity plooibprodietsi | | ati on
process : {ndi Vi O . ri .combi nati on thereof
t her eby ?‘ 8%6 831? ea%dr%givﬁlugg’ﬁr%g |tér§)%m04? ?a?grlgﬁg%{%agg@&%gg&'he feed for fluid
catal ytic cracking (FCC) process or the feed for hydrocracki ng (HCR)

process. Wth the oil refining nethod described ahov si nce the HDVB
refined oil M6 is subj e ARER BESGRINHON Fiqﬂégﬁggﬁgsi S separated into

t he vacuum gas o | : i b gl ik f i cant
nmet al cont ent g?é'rletz{?%%gﬁ:l%mgﬂfdggﬁ%ﬁ?gg%n{\r%z(?%ﬁlﬁ%g& oi}ﬂgftﬁfe&rg gr?gagh of

boi | i ng poibotignaits ofthe dilgtiining tiethodmcopdintg te shd presdné invastiomn f r act i onal
distillation pé:ocgs% 6, hB:eI 211 i velé hi concentratijons 8% van dium netals
and residual car®dnPENEIIEE 314 BHRBPCPS MHEEBS SFBAHRY G 'ME "Esel f, t hus
improving the yield of deasphalted oil M4 in the solvent deasphalting

process 3, and therefore it is possible to suppress the production of
asphal tene (pitch) Mo fromthe residue M.




Wth regard to the deasphalted oil M obtained in the solvent deasphalting
process 3, too, in case the vanadium (V) content of M4 is sufficiently | ow,
a part of the M@ may be introduced into the bypass 12 to be nmixed with a
part of the vacuum residue MB sent fromthe vacuumfractional distillation
process 6, instead of being subjected Bo the

hydr odenet al i zat i ng/ desul furi zi ng process 4, thereby to produce

i nternedi ate oil products 14 used as the feed for fluid catalytic

crackin I d The HDVS refined oil M
obtainegnéﬁgﬁ%ggh§@%gggﬁé@gﬁkgﬁ?&ﬁgﬁé@%E?&@ﬁﬁ?%ng process 4 may al so be

i ntroduced into the bypass 12 to be m xed with the vacuum resi due MB sent
fromthe vacuum fractional distil i r ere to produce

i nternedi ate oil prEE§€@§OE§%§63§£§%égﬁ§§d%§§ﬁ%ﬂ$U%QE@gﬂéNytic cracking
(FCC) or hydr ogsaokdibed {s#gﬁizdimeﬁ@mheh&mm gl H@&)]Erdi{l tcgrhegreséma

process flow diagram explaining the third enbodi nent o e present
i nvent i anyentibevallbeglrscribedbeloav With Irefe@inEy toethe aéeompahping fdrawidgs atltl yti c

crackin F or, hydr.ocr acki CR) process are pr.oduced.at the sanme tine
R Ty T e A B R e e SR A
enbodi MAibodEménts HedceiBld belowm dndefor ek srhple! offyHiat DR ABomPorkengs ofkhései NIy in
that fractional distillation process 1 is followed by a vacuum fracti onal

di sti | | mbedipenie issdeeppdip &l ithinibe seope ofithenmesest imwentiont ed i nt o vacuum gas
oil M11 and resj ) VA . L SLI ol | vent deasphaad
asphal tene ( p;ﬁg'ﬁ#wﬁﬂlﬁagé}y 218 M/té%é}x@e%@%#g}lg %n?] é},nlbé%hiegp()f e 311 ré’t‘?nrlng

hydr odemeéthdd Zabidigg dedid prdsent iavéigion) whasim LReawh enrieilds osedtadifeedadil t he

deasphalted qil ML3 and the vacuu as. oil 1 i s.subject 0

hydr oderﬁé{“_éP"i%i‘ﬁ’c $%d?%’@§ﬁ“ﬁ\ﬁqﬁ%ﬁgg] e ﬂ%%%ynq g %(?Fd&ﬁ)rmw efi ned
oi | ML5.53 MLd Porttf8roRtdckine (HURD BB A prh@Rd bikhElsSme Bmet N€ resi due M
obtained simlarfly to the exanple shown in Fig. 1 1s distilled in a vacuum

i n t he vacuum¥heagisinorahitatiosnt toltheafeednil po be prwessed, and anp bydracarbon 6il act i onal
distillation proces he, resi due M is.introduced. i vacu

i st 11 3eeeohe RORET el 85 ekt e vht | orsesiiition bl v teat oo o

| ow boi Iviifigc4aed WhereQRP pree&H: imvetion I Hptibdid heady BRIIBbIIGAA ©AhocoM, | € t he
vacuum gas_oil M1 having the | ower boyllnarp0|nt is obtained fromthe top
of the tRaftiulahydothsavyiduliavineeyt ARbemuity nebligher thaa 3¢ whiks adbisiviney point is
obt ai ne . . . 1 ow . [onal
di'sti 11 a7 aRableRHose P Rink 1R ANSE prdcfemd MBS HOUAII PR e
to the duglvaddeddebephal ting process 21 and is separated into deasphalted

o1 M3 2D e e B o SN ot deasphal(ine
desi r abltRerbMD8Ad is calculated from the specific gravity by the following formula, where S is the
specific gravity at 60 degrees Fahrenheit.
API = (141.5/S) - 131.5
According to the method of this example where the heavy crude oil described
above is used as the feed oil, the feed oil is first subjected to fractional distillation process
1 to separate into a distillate M1 consisting of low-boiling point oil and a residue M2 of
high boiling point by distilling similarly to the prior art. While a topper, which is a
commonly used atmospheric distillation apparatus, is preferably used as the fractional
distillation apparatus of this example, there is no limitation to the apparatus as long as it is
means for fractional distillation. Distillates may be either collectively recovered without
classifying, or recovered individually after classifying by the boiling point. In case
distillates are recovered in a plurality of classes and some class of the distillate satisfies the

specification requirements for petroleum, the hydrorefining process 2 that would follow




15 limt of the extraction ratio of vanadiumfor the deasphalted oil M3
obt ai ned fromthe vacuumresi due by sol vent deasphalting process becones

| ower in correspondence to the concentrations of nmetals, residual carbon
and sul fur that are higher than those of the residue M2, and therefore the
extraction ratio is preferably control Ped to 15% Then the deasphal t ed oi
ML3 and the vacuumgas oil M1 thus obtained are m xed and the m xture is
subjected to the hydrodenetalizating/desul furizing process, thereby to

obtai n thgy b%ltié%ifdr aéébd asM]aércafEH% GeoRi al.i zi ng and desul furi zing
conditions for th refined oil R’/I 15 thus obtained are preferably

sel ected so asTlml aamstea/eart h%thvdrsaﬂatarM(VPtaumdtleme foacuznwmqmmxon | ower,

o ot or anrgeds e BRIRGes B85 he pAHore Btk orfiest THTRbe-RpvEo et R uer
obt ai neohdsﬂlf@mciruyd?@etg@ﬁétﬁinl il did presenes of hydrbgdnhdy QRS thereBy)d at | east a

part of the hydrorefined oil obtained in the hydrorefining process 2 are
m xed |rPrPﬁ%CIB&hYQiOWiﬁ%F%gﬂﬁ)WeE@S 23, thereby to obtain gas turbine fuel

ppm or 1 over . o BT RRIEHE bR AN hibetleet RIRRA Al e

hydr odendistillate M1i zntgl/ tdeﬁuixthwxsmtmgiuped)m&sa: réa2tor tilled mared Qobedo catabytst bsa not

subj ect o th Xi n rocess 23 e used as an internedi ate oil
pr oduct e@k&‘%&atﬁ erf P@:f ﬁwﬁr%&ep&oetﬁa@wﬁg&(dpe@e gstiiaie P)bkaraewpﬂgf 4 HCR)
process.py lﬁ’yd(?@g%ﬂattl(k}?mqgé‘ﬁﬁgéﬂ&%@h rbgé\‘llﬁ)’n(ﬁflg hﬁ%ﬁr&ﬁﬁwmlmd @ylthd1 include
significantly different concent ra I ons of , residual |ybon and

sul fur asepanatioupf kydregentgasin & bighipressnes, sepantqrchﬁrebyltyopamm ihalhygrazefinade of
hydrogen1 tl\t}gtM?)l;e significantly different fromeach other, the ML3 and the
ML1 may DE, €ad of being m xed, subjected to

hydr odemet al i mpamgbﬁlﬁﬁuhwbrezﬂnn@ wssgasrhbmeﬁmato@taﬁmqh@ﬁe%rmmaunder
opti mum condltl ons, and then m xed or at |east part of the vacuum gas oil

ML1 t hatdistilatiga@rocesh] isdniaducsd ife thsrohvant deasphalting BoseRs(SPARIAEESS) dcess
d at
and e WESScOhRiq Bl BELINCHRIEL 108 Lokl RIDROMa bR ERO

or Iomerand%plmit&nngaltcb)Mﬁe oil refining nethod described above, since a
part of theH refln 5anda | east part .of the hydrorefined
71 N ar o i 20ant SOEHE Sesippaitie pfgsspiscEedie A2 Biibiotags ¥EbTbEn: of
the m Xtdél»%nt)id cduhtb?ﬂ&btiliih B6ldeRGRARONIBWES ﬂ&@%&ﬁérét@d\ént@ﬂé’as*ﬁalieﬂ dossi bl e
to obtain gas turbine fuel as one of the petrol eum product is also 16

possi bl eand@spinligne (piteh) hebinglidrametals 4ndp'¢%duﬁitcalrbav|lmglgbtﬁ>pfl¢ﬁc§lir@h@¢%{ | ow
metal c e S lytic
cr acki ngr s egeiieda Bl e deBBlcrPORBReHORE LASoINIR: RSN BE 1 st iy
refined the kol iokdpatatatifrdmaie Rcmetédjmeteﬁhl mpmaauwal gas. olAlsphlteand t he

deasphal t ed .ai | rod allzatln syl furizi rocess, and
t her ef or “g\h)df Eﬁcﬁf’?rf’€¥9ﬂc}i'ﬁf W“Sg@?ﬂiﬂh"g‘t HHQ S‘ﬁ%ﬁft%‘ 05&@%@%&@&3 then be
pr oducedsoffent ﬁﬁhé%&v&ﬂeﬂ%ate?ia‘l‘%ereﬁﬂ&eedW@J%Fﬂtféhe oi | product used as the

feed for fluid catalytic cracking (FCC)” or hydrocracki ng (HCR) process has
a hi gher t ol erlais knopartbatn i wivenhdeasphalingprocenstie generalhtha cmatuomfragagf

tol vent rGnak&Tbh i th33edd &iByarleld Smbof cRmBhndiE RIS bR dpeh et "

t ur bi ne sfuuﬁlas suiflrf Vemadiead nit@ged ahd tosiliuabéadbotl. | CAGOadiKg Othepredemty dr ocr acki ng
process at the sane tine, thereby suggresm ng .t he production of asphal t ene

(pi tch) lwwtmomaﬁ%th%e&a% qusainerliey Nactionpbdistilbationtof hreirthississd ps the

mbodi | d
et endUegpAUE pERROE RIERETA s AOR A SUARNALRM Bl Lrstay uocd 2
speci f i canadinnr ehéms irtcbuded und thededd cslmsfpra&raﬂhﬂ)ahommllbd ghw;thinr:m% asrhehitight |

| rani an Heav nd, ot rude q t 1 des, sul fur content in
a concerﬁt?lﬁfg%ﬁel\@ﬁﬂﬂl?‘grrcs’gw l§r“SFﬁg9\§a&‘ # ll% t%&ﬂa{”%é" SiheYaUlEG es,

speci fi cabtiledGbsidee Rivsed Ak dctiangl, 2 Theld 4 rnopé)@;seﬂemc 1BlverliRitb 1§ or | ower .

The hydrorefining process (HT process) 2 of the first enbodinent that deals

Wi t h heasxjractiordeatiolin eitkergase; a thuemxtrh@lorncrlau@maug)eenbmanmpbetciabuse

| ow sul fu rude i s .use icall rocesses
as thosé Lerc&thg af?ofngncgﬂ%glgqﬁ%en?t}e%?cg ig?(ﬁh&}' a8 lumlcﬁn cﬂé ggé:gsre i on that
foll ows, processes identical to those of the first enbodi nent w II be

i ndi cat ed by adding a letter Ato the end of the reference nuneral used in
the first enbodi nent. [Fourth enbodi nment]



"Fig. 4 is a process flow diagram showi ng the fourth enbodi mrent of the
present invention. In the fourth enbodi nent, the | ow sul fur crude nentioned
above is used as the feed oil which is subjected to a fractional
distillation process 1A and is disti IL(ﬁd simlarly to the prior art so as
to be separated into a distillate Mconsisting of |owboiling point oil and
a residue M2A having a higher boiling point. An apparatus simlar to that
of the 1? first enbodi nent may be used. The distillate MLA obtained in
the fr aesidonabtaitied by flaatiomd distitlages oflléw-sulfue fredatlddcluding adulfuf tdmdres MA,

MBA by g flasher 30. The residue MA obtained in the nal
di sti | |%ft% QW5 loer i fisg bag‘fﬁﬁaﬂpwwec}iug @ai%wefq ﬁg | vent

deasph &S ) t bl& ROGiBARGt ed oi |
(0RO A TRAIE B el EOARARTN dhif 27 W BB bR
deas pha‘cmdmgxspnsod:%thp féddrait, or methire g0 dauppmANhlesl vagourh distilled nesixhre iniiged t he

sol vent g P bl lerflow in a solvent extraction tower and is separated into
deasphdl® 46 Plland asphal t ene (pitch) that includes metal and residual
carbon in hi glcoalifgt MRipreRat inVORiFCATNBAbIIREN 8E brddacé@aﬂ&@ﬁ@yiwﬁget her

wi th the sol vent through the top of the tower, and the solvent is separ at ed
fr om t Hbe peicastion safioniattBe selventidegspheltingpredessbeing mesimizeds withoshelagipgach) | s
recover the , and
the. sol UaEAE itomtht Bydrder Bt Bhingl 8 0B, VALl Re VL cace

t he refdeasphgltinpqeesss, tlhatthérwfltm\sasbmaesaﬁbedemovdeasphal ting process 3A
i ncludes only the hydrodenetalizating/desul furizing process 4A, it is

preferabl e t d"C8Ht tPsreffmeg ES&CF%ﬁéPi‘tcfﬁﬁ?‘éﬁ th sgiveptdeasplialting pragess dhal ti ng
proceSSnagdésftﬁﬁ)( Mﬁngqfd&ar&}&lzs&ggeﬁmfgnzmgﬁ cgﬁéssmﬁ ré%&ﬂabﬂmé\cgﬁﬁﬂﬁes 25 wt
(0] t he a

ppm or | ower t a part eas ed 0| MAA obtained in the
sol ventthdeaszmuahmtngf thecobzat 3sasphaliing prodess Sdoithatahe émdraction ratio for the

o e A S ISR S5t OB BAGRR T g ol 7

hydr oggRakd RBidu® Mesedras sIRNfeed ofl iy geswand a catal yst thereby to obtain
the HDMS refined oil MA that has been denetalized and desul furi zed. Since

t he hydr odenedidess amiar@f desdgasphalteil o N obleinediin theoiveat depsphedtingane as t he
hydr or g&sé‘glé’{nﬂ%ﬁ&f#l%ﬁpg W?{h%d%\%@h%@é@&%&u%& gé’sﬁ EabRES previously,

and th escription rzrng and
desul f Lp"roaasm)gﬁl,@vdmhm tendeasplelipd eflds aéah«ytalsmdemti ddsidfuriasd bphphrbgémtibhe HDVS

fined oj I MBA h dj t  of : J ,
br cf or ABIGE AretacE BhRBROFGER & G Garo i BRMSREIo it B | ower.
pref er aRky dOmsdtaWe Al dds@MBfizedA AREH @rfodExlﬂ@tafi%gfd:cgdlﬂﬁQn% [LrOB&é‘lSObt ai ned

in the hydrodenetalizating/desul furi ZI ng process 4A and | east a part of
t he di Sapichlkyt dheBmeap gherhiydeerefiningtpeodesy? describsd n@vmuddea:nsl tBdeseEpedy t o

obtain u duct . 18 In order to produce gas turbine fuel (GIF)
as the gllggé‘&g!jﬁ%&%?ai ned in the fourth mxing process 5A, the mx

proportion i sTiealentetaléng sdodRugwtziag vanhtonsmof e HDNMSasfinaf 0i0M6 Wt ppm or
| ower in the petroleum product. In case the vanadi um content of the HDVS
r ef i necPpinednAhe Bydrodsmetatizating/ depdfurizingpronsss ars RIpterably salected xasitpat e MBA

is 0w il
i sti |1 PRI MBIy cohEhE 0Py wh Bl GIBWEE bIARbIG Ly Mt BRI and o
t he HDMSulfef corgentaifl0.\VEAYe omlowet, prefeabbyp®3 twit 3 of lmweni xi ng. OF t he HDMS

refined oil A obt a t l.iz Ii [ desul furizing process
4A, the remai nge? H%é‘%ﬁtg?w gﬁ/%@fi@ﬁ?bg Hgt he fourth nmixing
proces Shy%deﬁaetm&du d@mﬂuﬂm ie8d £ afd ht 1@£s‘ggmbf the hgeror&rhed®itms fl uid

catal ytic cracki nﬁ@é CC) or rocrackin process. O the

hydr or edbitagaed @ithe ro:ﬂﬁ@mgepmicm@rarc mex thehatst mixing progass eheedyt® t he
first 'Htffilﬂgrp%[rigﬁéﬁﬁqs By be used as an oil product M3A" such as naphtha,
gasol i ne, osene or gas oil. According to the oil refining nethod

descri bed abdverd&itdpeodacogid tueing h@lt@lvs)ztsethe o gravjukct dhidinediih tat firgast a
part of the hydrorefined ol K M3A are m xed is possible to obtain an oil
pr oductMiXiBg PIR§ess 3, BIKINE CPBALIPY iy W@&»ﬁ@oﬁchiﬁv% {he V@Bﬁ‘ilé’ﬁ‘t( S&e&tcako

turbi ng, Fé’[ﬁ'{nor IdwdrS R R £8S SH¥ngnd %&PWEM ?rﬂtOEmCef[Igﬁf%&tfﬁe&’bll MR gduct

havi ng a atively Tow netadl content at ¢ e used as the feed
for fluid catalytlc cracking (FCC) or hydrocracking (HCR) process fromthe
remai nder of the HDMS refined oil MA, and efficiently produce a plurality
of oil products having high added val ues.



Since the internmediate oil product used as the feed for fluid catal ytic
cracki ng (FCC) or hydrocracking (HCR) process has a higher tol erable
concentrations of nmetal contents than that of gas turbine fuel (GIF) or the
| i ke, the yield of deasphalted oil MA produced in the solvent deasphalting
process 3A can be inproved without accbnpanying | oad of

hydr odenet al i zat i ng/ desul furi zi ng process, thereby suppressing the
production of asphaltene (pitch) MbA fromthe residue M2A. Now referring to

the pr O?ﬁlﬁné @’Eedﬁ @ghg?'rﬂ]af?)fr eE%]rgPch'raté. oF tﬁ@%mgi\e@%@m%kggﬂ]é)i | MAA

obtained 1n the solve easp t1ng process s relatively Low
concent rigtdranfinaf oihd3aik setand : Sod Iessr(thating aismalienqadpartibm ofithpdHDMSf refihed HDVS
refined Q'Mhat i ncludes .further, | ower concentrations.of tal s, and sul fur
5o a5 t PLLME) & YOILTHE RFERRTTIPT FAs RIS ineo it e YARGRILEY eRniens b fhe i PRectingdl 1 ui o
cat al ytig) er3asdingd @t {d 6%k ppi. hydrocracking (HCR) process, a part thereof may
be sent through The bypass shown by reference nuneral 12A in 19 Fig. 4

t hereby to be @f thedINMStrefingshoil M otitdinedHibBe hpdrodendetalizating/Mesulfisizingd of

bei ng subjected,to the hydradenetalizatinag/desulfurizing.process 4A

Cher oby HOCEH et EerRact BRI AP BieseR o PSR PELT B PR e
fluid caherytdiatediipgring td bEGedRis WeeRsd €or thdRuideadhljtircridkengd (RO CT acki ng
(HCR) process. &Fi fth enmbodinent] Fig. 5 is a process flow di agram

expl ai nifgeasper themyprasraskingBiGiR)grogese  0P1 the dydiorsfipedwilidd, the sanaindss to t he

resent .nv | ORI i C . i g r j d

(F:)at al yt itg&\éggétﬁlﬁgctﬁ@%&& cptr?rggglzxslhgpmfcg%d{ Iifﬂg# b%}&']— r oag?)g%gg)ﬁgcgmyéﬂp%ﬁocess
bthapgasbhiee, karosend, oegdsraim a feed oil, sinilarly to the enbodi ment

Shown n Eig g Tﬁsa‘%%?;ﬁ?‘“‘g;{“’i saggferz'm from the ané)gmsg hown 1 1

o 4 e ny Ateording 1 ThE Gl P RR Reegied SSETRY AP SR AgRaed P v dod

to fol | aurihdteoild WMl afeRdARl 4 F&& N%f&@{c%?éﬂé‘réfﬁfeh%ﬁlr!% RFORBRE, # posSibRStot O

process the HDVS refined ol \ in"a vacuumdistillation and separate it
i nto vacthigin gagilgirpdugr thap had asufticienthelomovamatmm (Vreoptenb sugioaszas tbing t he

oi |l refining t had in Fig, 5 he. refined. ail t ai ned
oi i | ar1 900 0 TRME oSl kbukean Bl DR plBbpotaid il it AL,

vacuum fgoaednt (Vial Niitlsdt ichn B¢ ised P riRcRes fdrAluid bathlpdc vackidg(FCaybdi onal
distillation process, the HDVS refined oil MA iIs introduced into a vacuum

di sti | | apdeprachie (HEHR) Rroeess: Trpmiths remainggr of HOMBRsTed od M6 pad;therrfore
separ at | : hek b I (9 =Bk i nt
conponeﬁf?lh{/\htlhﬁ gf(%lﬁgf ogg%thh?nﬁagg h:i)% %@g@@g@% %ag’r%h@)élmo%gf Hgftl)ﬁt?%éﬂgoi nt is
obt ai nedsafnedime.he top of the tower and the vacuum resi due MBA having the

hi gher boi | | n(:’]Siggei t?xtc: iIiltgrrr?cb la?tia gﬁ%r(];c{u%mlste Gs lﬂ?et ftegcﬁ’q”oc%fﬂutu;| gatetllgl)yi\c@ cr;r'acking
(FCC) or hydrocracking (HCR) process has a higher tolerable concentrations of metal
contents than that of gas turbine fuel (GTF) or the like, the yield of deasphalted oil M4
produced in the solvent deasphalting process 3 can be improved without accompanying a
load of hydrodemetalizating/desulfurizing process, thereby suppressing the production of
asphaltene (pitch) M5 from the residue M2.

Now referring to the process flow diagram of Fig. 1, in case the deasphalted oil

M4 obtained in the solvent deasphalting process 3 includes relatively low concentrations of
metals and sulfur, and is mixed with a part of the HDMS refined oil that includes further
lower concentrations of metals and sulfur so that the requirements for the feed stock
properties for fluid catalyst cracking (FCC) or hydrocracking (HCR) process are satisfied,
a part thereof may be sent through the bypass shown by reference numeral 12 in Fig. 1 to
be mixed with a part of the HDMS refined oil M6, instead of being subjected to the

hydrodemetalizating/desulfurizing process 4, thereby to produce intermediate oil products



Since the vacuum fractional distillation process described above is carried
out, extraction ratio of the deasphalted oil MA obtained in the sol vent
deasphal ti ng process can be controlled so that desirable upper limt of the
vanadi um (V) content is set to, for exanple, 50 wt ppm Thus the extraction
ratio can be nade hi gher and the yiel d2of recovering the oil products can
be i nproved. The denetalizing and desul furizing conditions for the HDMVS
refined oil MA obtained fromthe deasphalted oil MA through the

hydr odeggigalsitEetced GrdRay Efiﬂdry'tié'ci‘&king%@(@? PFIReSs Gilthe Rt RAtoerRRIfct ed so
as to achi eve the vanadium (V) content of 20 wt ppmor |ower, preferably 10
wt ppm GHCRYpracesswhi | e the sul fur content is desirably set to 0.5 wt or

| ower, preferably 0.3 wt % or |ower. Mreover, it is desirable to set the
vanadi um content of the vacuum gas oil obtained by vacuumdistill ation of

t he HDVRdcehd a@ﬁogmen[\]’BA to 1 w ppmor |lower. Follow ng the process

descri bed above, at |east a part of the vacuumgas oil M/A obtained in the
vacuum fract i Eigal iti¢ Bracessflow diagrare explaigmethelsached embediment ef heailar e ni xed

in the {idft Xl i i oduct s.
In or degéf{ng %@8@3@3@@3? B@d#g%%ﬁéﬁ&%% Q@éépﬁ%a%gﬁbﬂ%r%gﬁcﬁ%gﬁ gi ned in
the fi frdedrfbp(ﬁ‘lqiig_clatrag?tiessacmhg (\m(a)quwes{%ﬁfeed)fdramirobmzbinlgl(HolrI]zl)epﬁ)dess 0. 5hwt
ppm or | ower , si r to t ex e.shown in Fig. 4. In that case, the
m x pr oﬁ%‘}r&’i’%‘}f?eir’nét ‘gajsé"é“?é@%&%%"‘t"é‘TH%V‘X/‘QﬁE%Ig{?HF’E‘Bﬂ‘?@‘FPt YOWHE vacuum
gas oil FI A simlarly to the previous exanple. Wen vanadi um (V) content of

the vacuumgas oil M/Ais 0.5 wt ppmor lower, this may be used as gas
t ur bi ne fuel TBTFRcond embadinidindjffeteat tpmithe fiest embBdimemhshomemninifigidr of t he

vacuum gas o | A the vacuum r.esi due MBA obt ai ne cu distillation
andr endTe G ¢ pac RSN LSRR eee Ll Bl e OV e cutim
fracti oRgdrodérhéthliZating/es I RASpofessULsoiiad prateisthe BHIMS réfinddbiPM6
appropriate conbi nation thereof as_an internediate oil product to be used
as t he thaghasbgenpbizgingddapaageym distifatomand sepamptedt it vacugm gaseiliMeagnd or

hvd . ' . . . . . b ,
et RERRRRHETMPAPERRSY kb Gt pfls”, Mol AR FREMRF, T lhe
vacuum fefiming matbd dhewn id Big. dnthp HidMSgefiredsnl M dbtriseamidtry tonthe t he vacuum

gas oil MA . and the vacuum.resi due MBA that include no significant netal
dont ent <t o MG B Sl B B ey Al Geckorel AHIRRET o1 | ng
poi nts gfockdie.di stillation properties, relatively high concentrations of
vanadi um netals and residual carbon can be allowed for the HDVS refined
oi | MBA it sel In theyaeuumrfrrenionsy dishidatjanepracass, the HOMS refagd @il MR\ i n t he

sol vent . lrin [ ocC e b ' ; uppr ess
the pr 08‘3‘;%{% ?gen%ggo %gaﬁ%gﬁcgl?}tzua?@flttc gr JKECX{: ﬁc%ﬁ%%rekﬂég?%éﬁ%i&%? h regard
to the dedisiphaitddeidtood lowMsdilinptpain edmpondnhendohightioilitpasyiftadonipagemy ocess 3A,

too, in se the vanadi ym content, of Md is suffjciently low a part of
the Mt R Bhe Yasuyg s el Mﬁ}%wpaémb%%@g POAIS BRed @SR AL v A

resi due VA .88 Me Ja"cQgEHnHE@dnY@M%%Hg%ﬁihﬁ’B@i‘lin :p_éfnit i Gbkd R0y REAGRS Botifn
i nstead of being subjected to the hydrodenetalizating/desul furizing process

4A, thepkthy towepr oduce i nternedi ate oil 21

—t

Since the vacuum fractional distillation process described above is applied,
extraction ratio for the vanadium content included in the deasphalted oil M4 to the
vanadium (V) content included in the residue M2 used as the feed oil is 30% or lower.
This makes it possible to improve the yield of the oil products without applying a large
load of a hydrodemetalizating/desulfurizing process.

The demetalizing and desulfurizing conditions for the HDMS refined oil M6
obtained by hydrodemetalizating/desulfurizing process of the deasphalted oil M4 are
selected so as to control the vanadium (V) content of the HDMS refined oil M6 to 20 wt

ppm or lower, preferably 10 wt ppm or lower, and the sulfur content is desirably controlled



products used as the feed for fluid catalytic cracking (FCC) or

hydr ocracki ng (HCR) process. The HDMS refined oil MA obtained in the

hydr odenet al i zat i ng/ desul furi zi ng process 4A may al so be introduced into

t he bypass 12A to be mixed with the vacuumresi due MBA sent fromthe vacuum
fractional distillation process 6A thdBeby to produce internediate oil
products used as the feed for fluid catal ytic cracking (FCC) or

hydr ocracki ng (HCR) process. [Sixth enbodinent] Fig. 6 is a process flow
di agr am expl gini e Sj pment of the oil refining nmethod

accor dirquogd(’?a‘ﬁtwﬂgpg.}“técg’ M fcl)gn@/ ﬁ{gib‘gﬂ%r&é) W4 case of produci ng gas turbine
fuel (GTF) anMdre®ar,fiols debivatile @adetthétviafiadiim@oniedt 6AGENafuee gasoidr feed for
hydr ocracki ng (HCR) process at the sanme tine froma feed oil, simlarly to
t he errb@?f?’r’ﬁ@gﬂ’y SaeHwn distifation of theHDMS refinadAilM6it@ 1gvt PRIR @RIOWSom t he

enbodi nent sh Icfhd ' ' f i i St baibon
process | A isp%‘%’lg\%eﬁlj %?%%@gggﬁb%a? P%J(}?%tol%gﬁ‘?a ia[;lfoltf It at |cggh all(gt(:)tllz-,l?\t’sw20A
wher ei nobthimed érsthdvaciiB frastismad distilletion prooess @candrat past opdrt dithé and vacuum

resi due 2A_ by, Vv di st,i.l l.atiaon sol vent deasphalt i rocess 21A
wher ei nhdTaepREG B S Eh i 4R dRcefuippiaerA o dbAE ATESEB  ML3A and
asphal t giging Btdcesd) 7 ikfebyly obRliy 61 ofdg@sP BAIduLRY, and a

hydr odenet al'i zat i ng/ desul furi zi ng process 22A wherein a m xture of the

deasphal t ed oln omaia pipdnaergas Wwibine M 46TE) &s the DA predunybpineddn the

hydr ode izatin | furi.zin .0cess | her 0 oduce,.H refined
of 1" wnsnecoRy P AhEBRGES bt ikl B aBABRT Bl R teio el S LR E R e M
obt ai nedorgéntiof 8ISl wt pysm tol €ovesraimll gl B foane exainpte hown [rSFigl 51 i Inl thih dake, hevacuum
in the vacuumfractional distillatigon process 20A. In the vacuum fractional
di sti | | BY¥ BIPPRFIdS sropeHy adiisted pecqugingite theritanadiumeepntent 8f thevasymmgas

distill ggi : re.t: ' AW . t '

ow boi [ ag) SRRy (S Reiohs b, SREL ATy PERRER e Petuf 855 e
vacuum giMdisl0.3vv1 ppimavriloget, bids tnaywbe ubal 4si gag tyrbinetfuel GAIR) avithedt 4ddimg t he t op
of the tower ar}d tdhe mm{un}resi due ML2A having the higher boiling point is
obt ai neferVgrarenediak 'Y he tower. The vacuum fractional distillation

process 20A i ¥hé RinhAM&4 opYhd viRuSalgdeBil MIEABPNRLLINEsiRLO SESSbidihéd pher e t he

vacuum r esi due ML2A obtained in the forner process is separated into

deasphaVt@ymudistiliation, andremaindsr pehe HIPMSarfinediadAMA/that is nohfedviadhum 22

fractio S Lat i I i.m 1.0 the in Fig. 4 and
o 5. emalShaion® daRoRGESEs) §afyBkd BorliBuliDEoriR 3R aR0BMRe: ned T, The
sﬁl vgnt _cmtagilﬁpﬂfmi tthiemglf prepeig»st? pocﬁlvidehal ineerimediateasi] productused B ﬂmlfb&n&oso t hat

t he desir e upper i t he vanadi u content rises to, for

exanpl e ,ﬂu%a{/ﬁlytg%ﬁ?‘flﬂngtﬁq OHERE Q‘C&BC‘{TPHQ‘%@HE’@HIE‘P&({{@@ PEPCeiet al s,
residual carbonih @BAilstifiiE nhéthddlAchibilabdlve shcs e HDMS réfiRa%iti6tivie

resi due M2A. Then the deasphalted oil ML3A and the vacuumgas oil ML1A thus
obt ai nesubiectedrioaguyn distitlatinn aediissepasated bjte theetcuwmtegag oil M7 and the

hvdr od . . turi 7i ' \
et ned Epin AkLE UE AT AL H R P ARERE FITER Y R bRbBy RORpAG
HDVS r efriaking ust bf tkIdngdehofboiliigapdigte ofithe distitfacioabtopepdsas tigdvazouas t o

achi eve the vanadium (V) content of 2 wt ppmor |lower, preferably 1 w ppm
or | owefractigngl disdllatioanpreesss Entelatively highgongerirationgef vagadgmaymetals a9d3 w9 or

| OWer . residual carbon can be allowed for the HDMS refined oil M6 itself, thus improving the
yield of deasphalted oil M4 in the solvent deasphalting process 3, and therefore it is
possible to suppress the production of asphaltene (pitch) M5 from the residue M2.

With regard to the deasphalted oil M4 obtained in the solvent deasphalting
process 3, too, in case the vanadium (V) content of M4 is sufficiently low, a part of the M4
may be introduced into the bypass 12 to be mixed with a part of the vacuum residue M8
sent from the vacuum fractional distillation process 6, instead of being subjected to the

hydrc;dcmctalizating/desulfurizing process 4, thereby to produce intermediate oil products




Then a part of the HDVS refined oil ML5A obtained in the

hydr odenet al i zat i ng/ desul furi zi ng process 22A and the distillate M3A are

m xed in the sixth m xing process 23A thereby to obtain gas turbine fuel
(GTF) as one of the oil product that has vanadium (V) content of 0.5 wt ppm
or lower. The remainder of the HDVS r¥ined oil M5 obtained in the

hydr odenet al i zat i ng/ desul furi zi ng process 22A that is not fed to the sixth
m Xi ng process 23A nmay be used as an internediate oil product to be used as

the fe } f for the
hydr ocﬁgcc: ?%th%?%é%o‘n“f@gﬁé&stiwﬂ %ﬁ%lgégﬁﬁgﬁdé@% A eg [0| IIWI\?J%A angﬂ%he
vacuum HaMSieffinkd bl Ni& obtasriegrin thedmdtddpm&'ta‘hfzetmgﬁdesukfmmang paicessiemey net al s,
resi dual carbon . a sul and_require rea tion condition articularl
ot Ao RPaSae iRpuht DS kLR EPedt g e vaSi jrsiior s St Rt canh
ot her, tB@@aMﬁﬁr@&ﬂmW&@hl‘i@%n oce!s@énﬁ%bsy% gﬁﬁiu@glﬂbrﬁ%m@&bbﬁﬁh@@ to

hydr odenet al | zat i ng/ desul furi zi ng proces separate reactors each under
opt i numsedagitheifestsior Auitl ¢dﬁdmt1¢wmddng\KE(EC)e@rd1ydm¢mkmgdHCfR) frecess. part of the
vacuum gas oil ML1A that has been subjected to the

hydrodem-t al i zati ng/ desul furizing process and at least a part of the

di stil I[a‘hﬁdmoanﬂem xed thereby to obtain gas turbine fuel (GIF) that has
vanadi um (V) content of 0.5 wt ppmor |l ower. According to the oil refining
net hod descr iH&d b?b"d?féce%ﬂ?&’edlagfﬁﬁquxplﬁﬂmﬂ&@Cl-’lmemépdlﬁwt@f'thIVIL@PDtand at

| east [ rocess
23t RSt sk i (AN (BB A R o O oo and
it is pxydmctﬂoklrtgdl—ﬂmppmc@aaret probuced at thelsams tinreefrorh atfhed qnd:tsrmilzﬁtgmopr oduct s.

It is a apo Ie to f3 produce intermedi ate oil products of |ow netal
cont entt ?V‘J—n %%H’E@ he feed for a fluid catalytic cracking or a

hydr ocr acki ngrtﬁrtﬁﬁﬁéﬁlb%ﬁﬁﬂerft iOMeRG: freMBhOARE efbolinfentilde d miiged oi | MLSA
obtained froma mxture of the vacuumgas oil M/A and the deasphalted oil M

13A by rhaiokydd i tfractional idirgilladen pfogedsAi indolprweddysa varnum fractibualal ity of

i nterme [0 havi ng. i,gh added .val ue can be

ef fici éﬁﬁt%go%f’ﬁocgsﬁ %}Jw}'ﬁrte a%ﬁ&%é‘ﬁ’é’%?lls Sﬁ%‘&&’&m\?své’ﬁmgg gpy E@gaﬁ"ﬁor f1uid
cat al ytvacuuih aediduraM( EB@vatiurh MikEitet i Kisog eftiCR phaltipgRscesas] wherid @Bi ent
tol erance for npetal contents than gas turbjine fuel or the like, the yield

of deadBFMIT &eFide ﬂy&gso@qpﬁraﬁﬁ*elnme@@frmlt%%%a andasphalisae Gitch) MIddy be
| pr oved Ryt @ @Hﬁt‘l ah?‘% h?ﬁﬁ)dEMEQhQ lfs Lﬂ{ﬁeg ﬁr%gesg?g% ePlinhhe f | ui d

catalytic crac ocess or rocracki ng (HCR
pr ocessnixture hétlsaicesphahed oil MTind thappmmssgasgnlmlpsmﬂbmctaddu of asphal t ene

itch um resi due PE L w t he
br esenty T ERE G Ur e g PRIsEH BErORDPESHRDMS Barr S bRy of
experi nment al WxRIR 618 refinfixP@EinoR Rhéwn EXRIFPS ahd tesfiuBNKZ 8btaingd @fmiirly tBr oduct s
includi ng gas turbine fuel and internediate oil products to be used as the

feed fdhe example shewn in Figi t ivdistdikadrig aomacenm jaiths sepieun figetimat distillatione
produc%q @S spown in Fig. 7 by the oil refining method shown in Fig. 1. An
ultra heavy crude (Orinoco oil) having an APl gravity of 8.5, a sulfur
content of 3.I6 Thawadnamdfractivaalatistillation ptaenss, tfe raﬂaue/MprmtmﬁcanHaw as feed

oil that was first distilled ynder at heric pressure (fractional
di sti | IVAPHER dHtAHAR toperwheze #‘86%?‘“?%&“2%“‘9"6‘ S&P’H"‘WF‘&’E PR ate M 1 and

' esi dudoWrboiltiiEpdtheldin®nchihdl fibhibolng ik cBRDobént viMte vabilif bed of |

and the sul fur content” was 2.4l W% yi el d of t’he resi due was 83.5
wt % of ail¥1{ devingithe lower bellmgepomﬁlls thaloodlfremtthwamaftbatqmer/@adldlet he vanadi um

tent 472 . W | at
Gosul 1P S o B ey g i idfeduBoendih Mol S bR AR iate n anc
cat al ysdwed hereby to obtain hydrorefined oils M3, M3'". M3' was used as a

petrol eum product, naphtha, w thout apEI ying further pr ocessing. The yield
of the hydroristiondns Bie|vappomdeactianad distitletimm praeess 28 dthe vacuwryresidae MA% ur

Contentthlygaoc’otamgdllsosug?ecygd gmlyén?hgasgﬂalﬂﬁéjﬁ%g&s anﬁ’?ssse%ax)%c%lmo the feed

deasphalted oil M13 and asphaltene (pitch) M14. Although the solvent deasphalting

process is similar to those in the examples shown in Fig. 1 and Fig. 2, the desirable upper




"Apart fromthe hydrorefining process, the residue M2 was subjected to the
sol vent deasphalting process 3 in a solvent extraction tower using

i sobut ane as the solvent, thereby to obtain deasphalted oil M4 Wth 65%
extraction ratio and asphal t ene (pitch% Mb as the residue. The ratio of the
solvent to the residue M2 (sol vent/ M}lSin the sol vent deasphal ting process
was set to 8. The yield of the deasphalted oil M4 was 54.3 w % of the feed
oil, while the sulfur content was 3.60 wt% the vanadi um content was 66 w
ppm  angpd; il i - 2 ' (pitch)
Vo vag S80S PAPRIRE P! Al 7 L o M I AR RS AE 6 s

i nt r oduzashuimtesidae by aclivent deasphaltingi préceas bacdmed dovedrah icairespooddrak ystheand a

hydrodesul furizing.catalyst. .in a.rati -7 in vol roportion, thereby
3 obt arpetbeasRat it esiona chwor apdaghie il abthubBerdn BoRES hecu r urs 2t ng
process rekidud M2 andteaeRee thefexiiieicaeaiio ?Srbieﬁc%clf@érﬁiom%ﬂ $o 13%€ process

conditions were set to partial pressure of hydrogen of 100 atm and the HZ

to oi|l ratio &hergthg deagphaltatheil nidBe vacpumy gagiod VAL thusobtdingd arenper at ure
was 370, . i of 1t DNS .t ef.i ne il .Of feed oil,
the out R BEantif Mhiflhed §SyblgEa Rk W bme et iy e Mg el o o0

Then 15thetdy(tb Dbtad 1hie HIDMS efitled 610M 1tshe The depietaliziig dnldelekiDiMrizigf | ned oi | M
t hus obtai ned was m xed with the hydrorefined oil M (lfirst m XI ng process

5) t her EPRAINSEPLMG HDMSygEined pibiMb> thuwpbtaimedtyre preferably seleciedsso asgoyt o of

the fee by e . 0 i 0. 38

Wt ppm le_ %\lertg%?%gg% (gggn%rﬁgﬁt??gfzv@ O/Eog)frll éra\hé %vre ﬁ@g%f?rayﬁgfgk P E?g%?? %\ggg zggf oi l)

of the kBMBiraehienedf @5 Iwtipmvaslonserefsrablyf(b2avt ppaokr 16wer.t he fl ui d cat al yst

cracking (F rocess.qr d.st ocl t he drocracki ng (HCR) process

wi t hout appl yi %’?B?‘?R&ﬁleﬁlagﬁfﬁﬁﬂa. O‘FEL@;?‘%‘%%% tlilExarrpl e 2) Aplurality

of oil ﬂy@du@haaliimhgdkaﬂf&%;g de@ésBQZfaH@lat [8a aipattef iRshyddrSrefihéd Ol MUCtS tO
or c

be used as the feed a flui atal ytic cracking or a hydrocracking

process objainsd Flﬂ thedvdeprefiniag pracese miedqnixed isythe Hurdbmixipg ProgessIntery shown
in Fig. . : | _ s Fnth _ f
o, 5 S9ydH Rl 1A R Ul STPOR il RELESaAR AR BRI o

used asOfSeetppm br lowat. was first 25 distilled under atnospheric pressure

(fractional digtil ion praocess. 1) . in a.tgpper, thereby to obtgin.
distillate MO H&fﬁﬁi\ﬂﬁﬁrg&eﬁ_oﬂ%ﬁﬁ oblaingd én tefhwden mqulf aung(esyflurtaing o e of
of the LRREssD! tREmbMRIeSHal 4Mmof QY& Wake thirdnMing prbB&s PBgh4 R uske
residue M2 was 83.5 w~o0 of the feéd oil, while the sul fur content was 4.07
Wt % andas #einteamadiateeit prodeat toeSedipfluid catplytic Trasking{ECH) ot hydragraching t hus

obt ai negﬂ&z %%gs%l furized in hydrorefining process 2 in the presence of
hydr ogeh "an PO Al yst, thereby to obtain hydrorefined oils M3, M3'. M3' was
used as a pet Intase thepdeashitlted 6HM1and the bhauwin gaxdiyM1d ihdluddsipnifican®ssi ng.
The vyi el&fﬁ?f t he h%/dr_orefi ned oil, M8 was 13.0 wt % of the feed oil and the
sul fur HBfere coggsatrations qfimgtalsgsidpalicarbgp apd sWfdAngEeduiEsreactigno, of t he feed

oi | . Apééﬂditfiérﬁggzgﬂgﬁnl?%lﬂ ggﬁﬁt }él%ké?ﬁle B BEsiEn fhh€ark §§nﬁ’@anf@ dHRSerit HRIneCt €d to

t he sol vent de process 3 vent extraction tower using
pent ane ez ather, theIMEhand thhedv Ebyay bedbiteddofdeagphidetdeshbghactedd with a 76. 6%

tracti tio.and | t itch) MBS t h i due. Th tio of th
ol vent higof e R e R R NG hbits) opir b ekt SR ng pr ocess.
was set chilifons A thef htx&d of {18eiepaPhBtht 9scuin gd¥oiVBE 16Hat\Wafbedn t he feed

oil, the sulfur content was 3.9 wm % the vanadium content was 130 wt ppm
and t heseieqtedioj hydrademetaligating/desyifyrizing pyacessangrat degst apphaf thene (pitch) M

125, 55, Bulbrnha 1SS 6 e 5000 B e Rl ves
vanadium (V) content of 0.5 wt ppm or lower.
According to the oil refining method described above, since a part of the HDMS
refined oil M15 and at least a part of the hydrorefined oil M3 are mixed in the third mixing
process 23, vanadium (V) content of the mixture oil thus obtained becomes sufficiently low,

and it is possible to obtain gas turbine fuel as one of the petroleum product. It is also




“hydrodenetal i zi ng catal yst and a hydrodesul furizing catalyst in a ratio of
5:5 in volune proportion, thereby to obtain the HDVS refined oil M through
hydr odenet al i zat i ng/ desul furi zing process 4 in the presence of hydrogen and
the catal ysts. The process conditions ¥ere set to partial pressure of
hydrogen of 100 atm HZ to oil ratio b 800 N1/1. The LHS V was 0.5/ hr and
reaction tenperature was 370g . The yield of the HDVS refined oil M6 was 59

w % of the feed oil, the sulfur content was 0.45 wt % and the vanadi um
cont ent 5 JR%| StoV¥btARFh ifieRRedidle ofiphRucehdvitsBfiticMy lohlme@bEdtete gvwas
distilled in a vacuum (vacuum fractional distillation process 6) thereby to

obt ai n Mi)vhatiwambgaisedad th¢ Yead)fony fluidcatabiocracking erashydnecragkingiprecsss.el d of

t he vacuum_gas oil M S %.0f .t oi I, the sul fur..content was
0. 24" we SRS eirepuindd SHAROAS EifRegd Rl SRaMck o pigp i RO R gas
oi | M yRovinMyesidwhé Bedspitalitd @iV e3 by hedrotémedliftiag@eshlfurZhgpradesg) apgocess
7) thereby to produce gas turbine fue _LGTF) with a yield of 38 wt % of the
feed oi thereforg | mualipfreihprogectphavingp bighaddedivalunean Rerpreduned at thepame 19wt
ppm Thg yacuum residue MB obtained in the vacuumfractional distillation
process was used as a feed stock for the fluid catal yst cracking (FCC
process or a $ieedtimtiockmbdintetdileprogidrt osadaaskhafped HERJuip catalysis crackingut

appl yi n rt her, processing.. The feed stock for the fluid cafal yst crackin
(P sl N ke et R SR P S EAbIR SRR A OpPEtbss rmy |
al so be.phdid haf 1y RRI {GPF) drfiRe ARG SRIALTdeH dehdphMeail R1Bast of

4 o?%}éé i :
the HDMS refined oil . with the vacuum r esi due I\/B_. The feed. stock for the
fluid cthtablysnt duasghaiting FreGSy 2p cacbssnprovediey producing thekgas oirbinh uel and

hyd ' hat i ' in thi ield of 3
W 56 of - O el gtk BLAGGF Frabliih ot EpirbaRs hehtt & PG ARG et S ene
of 13. Tsupbreapiny tidpoeanctvarsfakpHakandipitct) MA4 Boui eei viayuah r@iduepMoziuct s

i ncluding gas turbine fuel and internediate oil products to be used as the
feed for a fluid catalytic cracking or a hydrocracking process were

roduced as s ' : i [l W Fig. 3. An
5Itra heavy ng%"% }rlgglg%hgﬁgtévey ﬁ%%nﬁ%ﬁigk&% ﬁg?%\?é% ?{/é@?mgé\’h@g sgl fur
cont ent logfsi2fud cidibianskdoasithe fedid oihvatl e elescribed Glomt. e lowsulfsedudesinf eed oi |
that was.first, di.stilled under. at nospheri c pressur.e (f tion

i ot 1148 Spke e eters Y GRHE pi S Phiabiaf g Rl Biidh L dbhRRdeavin and
resi duepifBbanB&i ¥thed €ué of] iRt tichided bdhif ctenbin AAdonbbl®a0ibn bk eser 0i | and
the sul fur content was 0.79 wt% The yield of the resjidue M2 was 58.5 wt %
of the lpwigdthsn|thosgvfltke fommensperias, SQ%E@HB’ aiude ajls7npclyding grsylfumeontaah atli um
cont ent W’%Hl&e ppm Then the residue M2 thus obtained was subjected to
vacuum fractronal di stillation process 20 thereby to obtain a vacuum gas
oi |l M1 and vahahydrorsiniigeprdlicds (HNgrovesd) @ affthd tist sabodimegethatadelsMlith was
28.2 wt% of the feed qil,. the | fur content was 3.37 w% and the vanadi um
cont ent hGatE ST ik GRS falt i emRRt PR B8 TSRS S B8t 56 of

the feeg Qhdrredgilisy BRI MERARGRbCIRS ad Adswof BRMirs SnBodi¥hentGeNéeREd Was 294
wt ppm residual carbon Content was 24.4% and the sul fur content was 6.04

wt % Frewt i dntheofes¢rizgionrthasfolhetys, lpeacgssen identieal to those pf thetfirstiembgdimentn t he

distill at,e, ML wer e, refined a | y. by drogenation_ (hydr.orefining
or ocess 3} o4 el BEediich REBER R B st RAERE MR LR i
fracti ogiaipodyBhentyB' . The yield of the hydrorefined 27 oil M3 was 20.3 wm %

of the feed oil and the sulfur content was 0.05 wt% The yield of the
gasol i ne, kerosene, and gas oil fromthe hydrorefined oil M3 was 6.0 w %

and 13'[7F0‘Mt%’en{b%§iﬁﬁ9r§tﬁ vely, of the feed oil.

Fig. 4 is a process flow diagram showing the fourth embodiment of the present
invention. In the fourth embodiment, the low-sulfur crude mentioned above is used as the
feed oil which is subjected to a fractional distillation process 1A and is distilled similarly
to the prior art so as to be separated into a distillate M1A consisting of low-boiling point

oil and a residue M2A having a higher boiling point. An apparatus similar to that of the




Apart fromthe hydrorefining process, the vacuumresi due ML2 was subjected
to the solvent deasphalting process 21 in a solvent extraction tower using
i sobut ane as the solvent, thereby to obtain deasphalted oil M3 with a 60%
extraction ratio and asphaltene (pitch) ML4 as the residue. The ratio of
the solvent to the vacuum resi due M21{sol vent/M 12) in the sol vent
deasphal ti ng process was set to 8 The yield of the deasphalted oil M3 was

18.4 vvt%of the feed oil, the sulfur content was 4.62 W% the vanadi um
content ¢ di’;‘ﬁ n@ qggqlsg(lpe extraction ratio was 19% The yield of the
asphaltene was 12.2 wt% of the feed oil. A mxture of the

deasphal t ed omhc Hlbﬁllamd\'mhe)bt/amﬂnmtgaﬁaa:tldnal\mmmamm proeassl lAad s¢paratedh

reactor . fill taI ing catal yst and a hydrodesul furi zi ng
cat al yst® t?ﬂlsﬁﬂ?gfw%ﬂ§%8 pr oportion, thereby to obtain the HDVS

refined OII Nﬁe&&ﬁmqhzwamttﬁé rraaldn@gélgﬁﬂmd‘ntgrbéds@gAﬂ& defphalfed N the
presence o drogen and the catal ysts. The process conditions were set to
partial W e@tmasglmns@éaspbaltlgg pEoess (SRA process) 34 theaghydo obtagmo N1/ 1.

The LHS The yield of the
HDMS re]d ate% 4\@@2&%%%& ?atcfﬂ%e%gw{ \ﬁ?@hﬁy 55'?‘11fur content was 0.6
wt % and the mﬂﬁdbmcm&mumvmodese, fivkst mpmsidihem iSpuMidfo cotaprwRiPrti on to
the fed oil) of the HDMS refined oil ML5 thus obtained was nixed with the
hydr or efheristvest in qounieridow iy a selveptsatragiopdewer anl isscparated infgdeaspbpligsed
sul fur : { t 4 th a
el of 208 Meyfilteft SRl Mo BB EAPEIEL BN EfontHh sk Conbbn BRI 01 % e
HDVS r eflThn ddasphalte.daal ysesbvasdaogatipn veithoihk sblventt theoufgh wheltopaf alllWWec raadki ng
(FCO pr oce

{hat ubUt DL ePEAA S R I iRTETeth TG D SR TEE Ut popappaten T o

(Experi gﬁﬂfﬂh&is rEéS@midetoééthér \Pithlﬂih'dol%npﬁ‘hr&lgh thé BekusTh Bf 'thCtbw@t @ﬁdﬂfbs t ur bi ne
f uel internedi ate oil @ro duct s 28 to be used as the feed for a fluid

cat al yt pelventde khengeoyered mpigriakis semovry Byreyeperstioer e produced as shown in

Fig. 10 by th e cont ent
crude oil (Arg ?AaSFLi tlF JCFB ;n%ﬁgg?e%p&gt E&u@%rthg%n%’%ﬁtdé%ﬁpﬁilt@gp \?\5%g e(gjéjgaAnd a
vanadi uimchalet enly thé hﬂ&o&eﬁﬁtabﬂnngmsmaﬁﬁl@prbe&d 4a\, lit ik bwfemals t costrol

di stilled under atnospheri ssur? fracti on di st az% roce s 1A)
in a t oPFerRAMLR{oOS Yeﬁ“ ?%SPH‘% fi eroms,&sa rvég? ﬁon Reinyhe| d of
the di sybdd ﬁél?edWl“M%Sbe%%nés%%t ®bmi fl8ofeed oil and the sulfur content was
0.63 wt% The yield of the re5|due M2A was 4S.4 wt% of the feed oil, while
t he sul fur codtéeast apart gf the daasphalieil Qth%ﬂladmadmdmsemenmsmlmlgM ppm
The distillat . i n ereby to
obtain 8ISt fl%?é&éﬁrkﬁ%%dﬁﬁt&ﬁhe ﬁﬂjrx\@em&%gzgadgéﬂ gsul m&l pgé%%%) ﬁ%&# napht ha,

W t hout pagepssy UAQ sd that therpapr dfaBS SéasphaltE @ilMs &d:rdet@flzddkﬁldcﬁesﬁllfdﬂﬂﬂ@yl\/BA was
50.9 wt% f the feed oil and the sulfur content was 0.66 wt% The yield of
napht ha hxfFogsRation “Bﬁ\ﬁtP?GSGPc‘t plchydsegenand a cxialyst therebydo pbainihe HMSect ed t o
t he sol J99a ki 5 [ e ion tower using

i sobut axgmaes%?heggg veHr%? be gér?lz ?/@E%g agg?ggﬁfuggggphgh%§§&0| | MAA with 65%
extract hwlrodanctahmmgabptﬂalrizemppx@péstscmashﬁnyalse falmee asabé HydroreTiméng at i o of

the solvent to t resi due MRA (s /MZA ol,vent .deasphal tin
pr ocess P{RESS tg?“{]é’lsg” 1Lﬁ‘l’ﬂ%‘“’?’iCé‘f I?é S21S ﬂﬁsﬂY géﬁ? dgoRIP Mk&ﬁ% g % of
t he fees;b,plbkon{lh&i sul fur content was 2 80 wt % and the vanadi um content was

5.9 wt ppm The yield of the asphaltene (pitch) MSA was 6.8 wt% of the feed
oi | . The deasphdradsmetilizingimdtdessifwining ennditigns arqpiebaaip gelpeied s@ay Wact or

filled n cat al yst
in a ra}tg})%)aghoé ?@Wr%ggé(ﬁ%%%ér}%%ﬁb? L'Xéad 'ﬁhfvgy&i{ g%t al r}; qlﬁlﬁlbtzlg%%é refined
oi | MsAptdierabight Ry pmde idval andod sulfir de@tuhtfdﬂo W0 go oF loees préférably 0.Re
presence of hydrogen and the catal ysts. The process conditions were set to
partial Wi’e8s Lof hydrogen of 100 atm HZ to oil ratio of 800 NI/I. The
LHS V was 0. 5/4h 1! : S,fg;ﬁ : 370 . The yield of the
HDVS refi ned 3 arﬁgﬁ'h&a@?mﬁ%@% t Ee)@t%}é% 10| , the sulfur content was
0. 10 wt Hydmdemttabizatmgattsulfiurizing processais\ &@atw:aspppartisﬁ&rc digillateMZA am t er ns

of yield fromthe fed oil MBA t hus obt ai ned was
m xed V\A"'B‘Pﬁeé)‘c“‘rfge g‘?‘gf nPEp PW@%S%H’?@W Qi"ﬁlj‘ ?)P‘E}E@E‘gngﬁ\?&{’tchereby to
produce gas turbine fuel (GIF) that included a sulfur content of 0.49 w %
and a vanadi um




29 content of 0.28 wt ppmwth a yield of 73.6 w% of the feed oil. The
remai nder of the HDVS refined oil MA, nanely 13.6 wt% (in ternms of yield
fromthe fed oil) thereof was used as a feed stock for the fluid catalyst
cracking (FCC) process or a feed stock_ for the hydrocracki ng (HCR) process
wi t hout applying further processing. (Etperinental Exanple 5) A plurality
of oil products including gas turbine fuel and internediate oil products to
be used as the feed for a fluid catalytic cracking or a hydrocracking
process were PLosHEEd pRodid @uhturbing kbl (GTF asth@ewrédurceébtmhwlmt: @i hown
in Fig. 5. The lowsulfur content crude oil (Arabian lig t he sanme oil

as that midog processedA.dhe mhx emerthmasqlsoexml@evemn@um Dicpntenicednt ent  of
1.79 vvt(V I um ont

van muas U ed eed oil
that wad s MigPriPERNeY LS BoEMeud pdiicr, o BRELYTRaiR cBich{( bé
di stil | aDMS pefiedosl MBA isn v @l the heﬁzﬁmymfcant@bttaime disglatt MBAINLA and
resi due M2A. The yield of the distillate MLA was 53.5 wt % of the feed oil

and t he ¥uPRMy foF gkeraple, W&soﬁ}heélm)fi%rcmwé ojf Mi6A fthe dintillate MAA IUBNOLE 95 4
w % of t | >
cont ent - Sag <35y & the MU plcbGrRid drithc BRRYSRAIEDMER) HVOBRE ploBr AL e

obt ai ed was rated in
t he flasﬂoemiﬁﬁhgthereby to obtain distillates I\/BA MBA' . The di stlllate MBA

brocesei g THEt PiecnikE} ReRed Gl oA Phiaatia hals deastBalvgthe disultiane of |
and the &HbésﬂﬁAC@HiH RiHaintRs (&Pt ¥ not REbj¥éted b @b f&ﬁnm)banmcem B. 6 W%

of the feed oil. Apart fromthe hydrorefi'ning process, the residue MA was

subj ect eesetl @s phéntemhadigte ﬁd@a@Plf}‘alOthfgd o bedbid eatalytic aragbngélﬁ@c}m r act i on
wth osonREedERiROMHCR) biroeRt! L8 M mdiffR RS R RBRRREIRILE futls (10"

ratio ofndth&bﬁ@deawthetfﬂsfc thﬁ(llﬂ@ﬁxbd&b@ SWpﬂaf 56 Lsetnds/alvidi1 prodidn M0 lsuenis

deasphal ti ng@process was set to 8 The yield of the deasphalted oil MA
thus obtBAPREW: g25oling kerqseng BF &asidl- f eed oi |, the sulfur content was 2. 80

Wt % and the v ﬁ@@&ﬁﬁ\%}t&%&ﬂﬁfﬂ rﬁctﬂoﬁ% #ﬂﬁéd Jﬁlﬁreﬁéi < d&%tl (ff*lﬁe gNig! tene

(pitch) MbA was 6.8 % of e deaspha MAA was
i nt r oducretineoid M6 A @ad ableastial dagf wiet hydzorafidedaib M3 hieznixgd,dbis poysblesod a

P )C/)d:‘)g? gl (#lt% ﬁg Zlgﬂ %oﬁ tafh%}a%fl F“%ﬁ)&“{l)ﬁ?%‘zgﬂ‘lad?‘%% ’(’vi’&ln%'é“? sfich Ofpsograg Ituor met her eby

hydr odengtgl i1z Qtdlé’tgél_&gmﬁ tfoLHrchdcegn ﬁ)ﬁt@ﬁﬁ&ﬁaté&llpﬁ‘oddéﬁha‘iﬁ@gsﬁf&ﬁw‘éfy lBwdr ogen
and the catal ysts rocess conditions were set to partial ressure of

hydr ogenmefal q@ﬂelat(m + Nz) that esin|beruged & he fggdondpid, cataﬂnéquqsvl C@)W hr and

t he reac T r d, MBA was
36.3 wt O}y(?? @%r%](g{{?%ﬁég ?fo\g?%eéoglglﬂ}eu@&g%{rﬁig %aﬁfttﬂ\%vgf ﬂgsgg}@ d}ﬁ I %4%%‘ t e vanadi um
cont ent c/ﬁﬁswmtlﬁpmduppmplu'l’hlay of b pHEd\ABtsrlmi/mgdﬂngaddeN/B'Almmus obt ai ned was
distilled in a,vac umfrac i onal t ocess 6 t her eby
Fo obtain & vaSanitegRrtag e TRt ass e best dondta CraGES Frskioghe v ol o
of the V@@c)mrqgar&kdckmmmmr@ws@hwhﬂgﬁ& taﬁrﬂale/@&{pc@ﬁtratdaﬁs Bf?l%@tapl I, the

sul fur content was 10 wt % ‘and the vanadi um content was O. B’ﬁ? pm All

of the venatrnts das tl@ﬁt jof wsotuvtase ek €@TR) arrthe lke, dhesyield) C&ftdeaﬂvbﬂte(dfml‘ Ari xi ng

produced in the solvent deasphalting process 3A can be improved without accompanying

load of hydrodemetalizating/desulfurizing process, thereby suppressing the production of
asphaltene (pitch) MSA from the residue M2A.

Now referring to the process flow diagram of Fig. 4, in case the deasphalted oil
M4A obtained in the solvent deasphalting process 3A includes relatively low
concentrations of metals and sulfur, and is mixed with a part of the HDMS refined oil that
includes further lower concentrations of metals and sulfur so as to satisfy the requirements
for the feed stock properties for fluid catalytic cracking (FCC) or hydrocracking (HCR)

process, a part thereof may be sent through the bypass shown by reference numeral 12A in



process 7A) thereby to produce gas turbine fuel (GIF) that included a

sul fur content of 0.49 wt% and a vanadi um content of 0.06 w ppm wth a
yield of 73.9 wt% of the feed oil. The vacuum resi due MBA obtained in the
vacuum fractional distillation process was used as a feed stock for the
fluid catal yst cracking (FCC) process 9 a feed stock for the hydrocracking
(HCR) process w thout applying further processing. The feed stock for the
fluid catal yst cracking (FCC) process or the feed stock for the

hydr ocr I I t _of the
deasphal E%eﬁ%ﬁb&nﬂ%@&?gtﬂ% dr i ﬁhwg? @%géﬁy ga&og%lhé vacuum
resi due duBfectetite tlfneeleﬁirsdemdtalfzmnng/blasulﬂutizmgqab@bs/sA thegebi taprod&€adn process
or the feed stock for the h drocrackin process obtained in this way
showed yinkrgegditeresl progpckuse %@eff%féor%ﬁuc ﬂtad §%IP‘rYHF Crcking fFCG) POCEs At % and
a vanadi rimental Exanmple 6) A plurality of

oi | prodﬁgfés&:«%g% nig&é%gm?u?b&mn)e}ﬁ?%gﬁ and internedi ate oil products used
as the feed for a fluid catalytic cracking or a hydrocracki ng process were
produced[ﬁ in.Fig. 12 by the oil refining nethod shown in Fig._ 6.
The lo h §ip %lmeé‘ t crude oil (Arabian light), the same oil as that used

in the fourt h BisPSid m@t«.@ds fRYAHRERM SPdintigahStitth eibe@Rieanbf @E ofl. 79 W % and
a vanadi um cont ent of 5w ppmwas used as feed oil that was first

distill er@ﬁamgeneta@%ﬁ@pr@ngao the @sesantdny¢ntigot inowaich aa%tvrhmcafuebmﬁ)cm@ss | A)

yield or REhindfLERitely e SR Ring (LB blocEhritbé R85 EKRe bl Hiseeen (e,
cont ent aseprdiuGed adthe sathetige dtodn affeddhud], smslﬂail}etol‘vﬁaﬁcma&m%ntébhmm%mﬂg. he feed

oil, while the sulfur content was 3.20 wt~o0 and the vanadi um cont ent was
30.0 vt ppm The residue MA thus obtained was distilled in a vacuum

(vacuum fract | ofglentlogtridh RARGAN A6RIe AMILRAT 8RN FRLAMNR MAgHUM gas

oil ML1A and vacuum resi e vyl gas olI'l ML1A wa

30. 4 wt %ashumneactioral distillatiomn prosesshed ssuprbvlude«ttmfoélnw thas 2. 70 wt % and t he
vanadi u con en was 0.1 .ppm_The eld of the vac esidue .

1570 we obserodat g finglnpsulirPIRE s dhean anip conia e JHMS Fighetfor

the sul fmra Rt AistiRGod addsdpallte it ifto Fasdunh bad 611 M7 absaci@RatadRd 1 n the
flasher 30 thereby to obtain distillates M MBA'. The distillate MBA" was
used as M8& of the petrol eum product, naphtha, without applying further
processi ng. Th I t 9 " oi |
and the sul furﬁc&é!ﬁfreﬁraéva@hgthggﬁ rktyllﬁ%’%éw& [11‘5ig %m @%%&e@g@g_ 6 W %
of the fabMGaA bbtampdshnllarqnnumnmosmmm@gm Baeksgled ima ve@muuin thesi due
ML2A was subjected to }fe sol vent deasphalting process 21A in a sol vent
extract i gif" Pmtlﬂg?lrﬁj@sq 2EBR PLASESSfAt he sol vent, thereby to obtain

deasphal t ed 0i In thl 3Acutihd fa@icRRPAiSNIRA SRS, Ahd ADMS 53l Ns8 i€ pi t ch)
ML4A as the residue. The ratio of the solvent to the vacuum resi due ML2A

(sol ventmméwgedulntqm@cgwn\deﬁtllad@mm|whemgtmrlﬂébd§sreﬁa@i eibMGAvisglistitled yi el d

of the

cont ent vvassggajg%ﬁ\cfi\/{l 10%63@&665%% u[¥§ coﬁ%n&z{]ﬁ\%la%%gfx% ov&t ng‘l%aH#Le yield
of the a\snihaﬁteezraeudmlghsm) MV Raving thé. lowet Bﬁxﬁflg'pbﬁt fsemhlmadlfrorﬁtlm topwfe of

t he deasphalted qi] ML3A and the vacuum s oi | I\/&lA was.intro (ﬂfed into a
react or PP FOWE aRdt &a%ya*rr@ﬂsh%%ﬁﬁ bavigg thé$1]F§P & PRInh isRtseied TPy i zi ng
cat al ysthk Bofomdifit :9 in volume proportion, thereby to obtain the HDVS
refined ol ML5A t roug hydr odenet al i zati ng/ desul furi zi ng process 22A in

t he presence o‘Blnhqdweogeuumrﬁdcﬁdml distifl htyet lsroca’slseiewibcésbowdndmibdmst were set

t tial d t t f 800 NI/I.
The LHs SArRUSE o Tor AERE o0 AR Bt i S0y aSPBhARE PR of ¢ ne
HDVS 1 ef éanast @introVdéd Wasdedftabic Wpperaimi be tHeaRdadiu, (wﬁabhtenttlb Setab)] forr

content was 0.10 wt% and the vanadi um content was O. pm Then 22.7

W % (i n praspde.t50omt prant hEhysdle oxtrjction ratipecaniggnadef hlgl@a an@ them@A% hus

recovering the oil products can be improved.
The demetalizing and desulfurizing conditions for the HDMS refined oil M6A
obtained from the deasphalted oil M4A through the hydrodemetalizating/desulfurizing




32 obtained was m xed with the distillate M3A thereby to produce gas
turbine fuel that included a sulfur content of 0.49 wt% and a vanadi um
~content of 0.28 Wt ppm with a yield of 73.6 w% of the feed oil. The

remai nder of the HDMS refined oil, nanely 15.7 w %t hereof was used as a
feed stock for the fluid catal yst crdking (FCC) process or hydrocracking
(HCR) process w thout applying further processing. | NDUSTRI AL APPLI CABI LI TY
The oil refining nethod according to the present invention nakes it

ossi bl e to produce, for exanpl I.] oduct,. t ur bin uel ) having
P ama ieteds RleamptEfmtiRlos T s o adtipv o g Lty oot chi AF 20 8Tpbm B oiocr «
havi ng [6®ERprdfdfatilyNO)wCspM 8Plovwes, vwilethe Bﬂmr%nieﬂt/\_@rdc&ii’&bﬂgcée‘i te0istwhe as the
feed stock to be used in the fluid catal yst cracking (FCC) process or in

t he hydidever RiefjaliOR) wpfaorrdewer.f rom a heavy feed oil such as Orinoco tar
or a feed oil LOg:l: f : L. refining

nmet hod for pr%igﬁé\éll/%g“éﬂ\ésgr?%lggéPéqﬁig%hdg}ur%g%tépﬂtékg{[% i\{]agu@ﬁ g? Hnér medi ate oi |
pr oductabtdiyed i vavuog distilieidn of the KDMS tefinadoil M6A acl woppin alilewes. | ati on
process wherein the feed oil is distilled and se argted into a distillate

di
and a resi dueiollRvHgathgPERGeRt Agopbataveait dagh hpat of tag¥ecmpgastoibM 'the
distil ltﬁﬁzﬁnﬁp@?hﬂe%uhﬂl ﬁmofnsﬁﬁ&tngaggh fhcatd éAaﬁefi MR dNAGRSSI3ASarE gfikaed and

desul furize ydrogenation In resence o ydrogen and cat al yst
t her ebyinthe Bfth aiixing phoatso?Atharely toidbjaimosobftbavilgeedistsal ti ng process

wherein th ' is d |t ed. W I t th t 0. opt aj
Goasphal  og dROrSR to hodes B Bt el 4o af Sne i oS B RineindBs BB, 2
hydr odefiBimd proaiss 19, ¢@sddidid (VF boteR ORI &F €5 Rvtdpnl SASweRsipAlakly®d t he
deasphalted oil is denetalized and desul furized by hydrogenation in the

pr esendbe example sheyahingig. 4 clthatyesse, thranbppropertion isadiusied aoRRlingto thed oi |
that hag,baah st 8t e Sdedhd ggse&ﬂ"Mﬁ\r giﬁﬁﬂ'rly Whe previous example. When
vanadium (V) content of the vacuum gas oil M7A is 0.5 wt ppm or lower, this may be used
as gas turbine fuel (GTF) without adding the distillate M3A.

The remainder of the vacuum gas oil M7A, the vacuum residue M8A obtained by
vacuum distillation and remainder of the HDMS refined oil M6A that is not fed to the
vacuum fractional distillation process 6A are used individually or in an appropriate
combination thereof as an intermediate oil product to be used as the feed for fluid catalytic
cracking (FCC) process or the feed for hydrocracking (HCR) process.

With the oil refining method described above, since the HDMS refined oil M6A is
subjected to vacuum distillation in the vacuum fractional distillation process 6A so as to
separate into the vacuum gas oil M7A and the vacuum residue M8A that include no
significant metal content and residual carbon content by making use of the range of boiling
points of the distillation properties, relatively high concentrations of vanadium, metals and
residual carbon can be allowed for the HDMS refined oil M6A itself, thus improving the
yield of deasphalted oil M4A in the solvent deasphalting process 3A, and therefore it is
possible to suppress the production of asphaltene (pitch) M5A from the residue M2A.

With regard to the deasphalted oil M4A obtained in the solvent deasphalting
process 3A, too, in case the vanadium (V) content of M4 is sufficiently low, a part of the
M4 may be introduced into the bypass 12A to be mixed with the vacuum residue M8A sent
from the vacuum fractional distillation process 6A, instead of being subjected to the

hydrodemetalizating/desulfurizing process 4A, thereby to produce intermediate oil




a first mxing process wherein a part of the HDMS refined oil and at | east
a part of the hydrorefined oil are m xed thereby to obtain one of the oi
products. 2. An oil refining nethod according to claim1, wherein the oi
product obtained in the first mxing process is gas turbine fuel, while
extraction ratio of vanadi um content irdl uded in the deasphalted oil to the
vanadi um content included in the residue as the feed oil is controlled to
beconme 20% or |lower in the solvent deasphalting process, and denetali zi ng

and desu Zl ief | r I i i romthe
deasphalP%%%géfﬂg%&%ﬁgﬁ%@ﬁ?ﬁ&éﬁ%?%ﬂﬂ%%@%ﬂg?%Q@ﬁ urp@?%%ﬂﬁﬁg@%g%ﬁ%re

sel ect edpsgesss (ThedibMSvefinbdoih MEA abliainaddn tiichfdredenittalizappgrdesulfutiviag and a
sul fur content of O.ag%)&r,% or lower jncluded in Ehe,HDI\/B, refined oil. 3. An
oi | refi RIIFESSTRA ABY IBirAgIe IRPAhGPYPasy Ak &9 Re mikedoyith Bieo@grYm obt ai ned
in the f_Hs%&uemmenm&ﬁQﬁévac%um?a&i% 'd}ailfa%hgr@eags mmw B%r gi tion
in the first mxing process Is selected so as to achieve t vanadi um

cont ent ofternediast oid productsiusesd as thedtaddied fluid ¢ataytasracking {(FECY arel . 34 4. An
oi | refigi(?g rret.hog g: ording to claiml1, wherein the renmainder of the HDVS
refined BYFOPRKingHIGRA PECeST, i nternediate oil product to be used as a feed
stock for fluid catalyst cracking or hydrocracking process. 5. An oil
refining method for producing oil products including a plurality of

i nt er ned(%ikd anbodimentlict s by refining a feed oil, conprising: a fractional
distillation p g@ﬁ; ' ] . I8k | ; rated into a
distillate andi:%?ggzgfi ueFggaﬁ%@gfaéﬁgﬁ@ﬁgllﬂg%)gggéh \7\#‘2?%‘?%95 F[Plgggt a part

of the diefining methodhtesrding to tthe fresent asiehingfodd sdsk bf piddocing gacrisising Suel

refined d desul furized by hydrogenation in the presence of hydrogen and a
cat al yst (ShEk adterd Fostfud ﬁataIYﬁyafagk@gi(ﬁg@ BracessOrdes @ﬁpmea@ﬁ%agu ng
process ' RS i I ke s : it gjobt ain
easphal §ag g PIo  P R OR il S hGm i Fie

hydr oden®#t al i zati ng/ desul furizing process wherein at |least a part of the
deasphal ted oil.is denetali.z and .desyl furi zed by hydrogenation i.n the
presence of hyﬁpggegﬂmgﬁac tlﬁﬁ&&fﬁ}g{r%ﬂﬁﬁm@gﬂgﬁﬁy%ﬂé{hpﬁ@g@ i &t o |

t hat hastHegedttidpiaetialliaziof pastdsOEs i follbize By adyav@at fiiciérid His@Nadion process
distillation process wherein the HDVMS refined oil is distilled in a vacuum

and sepaf@behersin dhemesidusmMykd iieparatd IpRcraHyP &2 Al M11dhandvacBeBesifisi ng
i L A t i : | t
Pt Ot e YL P R EASHUROAE Yoldbnt it BRINTIAARs 214 WA [hel e8im? Par
pr oduct sresBlueM12A lis sephiatddrigtondzabyiciltad ofiMdi 3wy ahd asghaltenepitok)eviedA byhe oi |
roduct oRtained in the secon 1 Xi )rocess.is.gas turhipe fuel, while
e ot r SO Pt esapl g ot g A R BE S s e Ze R IR 3t o
oil to thﬁxt\i?d"@dhélﬂbésgﬂﬁlfﬁﬂtoii PABAASd thd vidiRn O8I AURI1RA i Spjde&rhooi | s

controlled to becone 30% or |ower in the solvent deasphalting process, and
denet al | Rydgdemeralieatinptdgpiliurizipgpreasssitemeby Erprpdusg JEPMS refiae ¥¥i ned

oil fromthe d | tiede0d | ] I f ' furi zi
process ar - sei on 2 CLanBing hdhdd o R e A B S o
| ower, arudtha esathplershoentie Fig. dfis Qishlled irf4 vacupviarthé vaduushefiadtionalrdistilakibn

refined oil, ile the vanadi um content in the vacuumgas oil obtained in
t he vacuBRCFYS ‘onal distillation process is 1 w ppmor |ower. 35 7. An

oi | refining nmaffied . an6RHRkMthd Qistiligidn _cme{heirébi%dr}ngwis RtRAUEdd kS & ned

in the second m xing process Is gas turbine fuel, he mXxing condition
in the seaowh distiilatpngowerwheieshe M2Zcisatistilzdandisepanathi inte a idve-bod imediaimh

content of 0.5 r, l.ower .ipcluded jn.t as_turbine.f +.8.  An oil
et i ngCorapoal bR Fief o BRE born Shrpcigal setih o f kot v DA B ilipen nec
by vacuumedb®ti béifihg pbinefs dHtaihePEbman® &5y ofdthe tdver ARWEh e BB deiiile MI2A
provi ded as an internedi ate oil 8rpduct to be used as a feed stock for
fluid cahayipsthedrglgibagingrpoint is obtained from the bottom of the tower.
The vacuum fractional distillation process 20A is followed by the solvent
deasphalting process 21A where the vacuum residue M12A obtained in the former process

is separated into deasphalted oil M13A and asphaltene (pitch) M14A. While the vacuum




hydr ocracki ng process. 9. An oil refining nethod for producing oil products
including a plurality of internediate oil products by refining a feed oil,
conprising: a fractional distillation process wherein the feed oil is
distilled and separated into a distillate and a residue; a hydrorefining
process wherein at |least a part of th&2distillate obtained in the
fractional distillation process is refined and desul furized by
hydrogenation in the presence of hydrogen and catalyst thereby to obtain a

hydrore r t. r ein the

resi dueﬁla(g g]ap(lthgtl,’]llaqﬁ?\ﬁapgblaq%/ac%&r%bratﬁghc 9;{3%& ét}o@ 1h%n Qaa%@gﬁgu%%s oil and a
vacuum eéggdctog ratd &ohwéeﬁsphkﬂ&ﬂmmuBAg)bmimadaﬁshm@t dedspraliing ptocessesi due

i s deasphalted with, a sol ve t hereb ohtai n deasphalted oj|l 3as. an

ext r act Oig VASITLFeSidvE Iy ffmﬂilfd 8 tftaﬁéwrdééaf%%uppgr limit of the vanadium (V)

hydrode&ﬁ@t % eonﬁ{r%%h‘euth gnfiﬁ%ﬁ% NGB kAt J&meta mmmahﬂ and

t he dea are xed ture I's |zed and
desul f urelsziaall @ybmydnd)gdﬁam MilIAthaharehigiee hae tiodse lof theageduaM2Aa cat al yst

docurfuri zea; TR derpral ool RECA tnasbe ShgniPoes o WAFRTRR AfEhedME 1 ot nea

oi | andpgted MAshe MiRdfeis Yhbjb&red twmech&@xfou&ﬁekaﬁidtm%rd@smof% preE&by to obtain
one of the oil products. 6 An oil fefining nmethod according to claimb9,

wher ei ntheredydo p rrUéiaé{DMﬁtrafm@tioxl MiShe tTierdgmetatizing apd sleawfurizingyas t ur bi ne
fuel, g@rldgu&n@% SRl b0 nofs A/ ANESLUMLE AN SlferdiPLatdlReh LB

deasph e Vanadr um content” rRe e as the feed
oi | is sehidveahd ea?haﬂﬁlnaGV) corivent bb 2ovatrppovElowier) ptdierablyl venppril @a sgiea) dnidng

Pr OCessa sﬁfur cont%gt of 0.5 wt % or lower, preferably 0.3 wt % or lower.

Then a part of the HDMS refined oil M15A obtained in the
hydrodemetalizating/desulfurizing process 22A and the distillate M3A are mixed in the
sixth mixing process 23A thereby to obtain gas turbine fuel (GTF) as one of the oil product
that has vanadium (V) content of 0.5 wt ppm or lower.

The remainder of the HDMS refined oil M15 obtained in the
hydrodemetalizating/desulfurizing process 22A that is not fed to the sixth mixing process
23A may be used as an intermediate oil product to be used as the feed for the fluid catalytic
cracking (FCC) process or the feed for the hydrocracking (HCR) process.

In case the deasphalted oil M13A and the vacuum gas oil M11A have
significantly different concentrations of metals, residual carbon and sulfur and require
reaction conditions, particularly partial pressure of hydrogen, which are significantly
different from each other, the M13A and M11A may be, instead of being mixed, subjected
to hydrodemetalizating/desulfurizing process in separate reactors each under optimum
conditions, and then mixed with each other, or at least part of the vacuum gas oil M11A
that has been subjected to the hydrodemetalizating/desulfurizing process and at least a part
of the distillate M3A are mixed thereby to obtain gas turbine fuel (GTF) that has vanadium
(V) content of 0.5 wt ppm or lower.

According to the oil refining method described above, since a part of the HDMS
refined oil M15A and at least a part of the distillate M3A are mixed in the sixth mixing
process 23A, the vanadium (V) content of the mixed oil becomes sufficiently low and it is

possible to obtain gas turbine fuel as one of the petroleum products. It is also possible to




denet al i zi ng and desul furizing conditions for producing the HDVS refined
oil are selected so as to achieve the vanadi umcontent of 2 wt ppm or | ower
and a sul fur content of 0.5 w %or |lower included in the HDVS refined oil.
11) An oil refining nmethod according to claim9, wherein the oil product
obtained in the third m xing process 28 gas turbine fuel, and the m xing
condition in the third m xing process is selected so as to achi eve the
vanadi um content of 0.5 w ppmor |ower included in the gas turbine fuel.

12. An qil, refining. method accor.din cl ai erein mainder of
the rOVBAuFS IRt ot BrogfEG ol el o BbTode BT  GiBed PPRUME" oo
as a feeglagtioetackidg o laUydroepdoRingSprodsee¥dnaoh thdweeiadidea 6KihoHIPMSCess. 13.
An oil refini ng“mat hod according to any one of clains 1, 5 and 9, wherein

t he feeéefisiefl oflMaSHohiainest fromavnizgura of K| vaguumigas oibM Ay apg theigasphalied  An

oi | refinpi f . ' S i Maleh | ] of
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di stil | ailipestuptsdesp athigh added Vibud @mbegrbduced difiiddtlyed and separated into a
distillate and, a resj due; a solvent dea ph@l ti nngFr ocess wherein the

resi due obt ai ABWC e infrEmeriata oibRradugfiused py the ifend ToF Heidetaldicaadiital ted with
a sol veptcENGN Yo kAR gi%gggg%%'ag r@!ehicﬂ?E?Zés?ar?éétfbﬁﬁ&taﬁ%t&ﬁé)ﬁﬁht ene

(pitch) "as theresidue; enetal 1 zat 1 ng/ ul furizing process wherein
at | easgasatupung fust ot the liteathplyixld efidemsphalted gl 3 i it salwgntidesspaltingzed by

PR i TGS B 5P BOR AL e PSRBT
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part of the distillate are m xed thereby to obtain one of the oil products.
same time, thereby suppressing the production of asphaltene (pitch) M14A from the

vacuum residue M12A.

EXPERIMENT EXAMPLES

Now the present invention will be described below more specifically by way of

experimental examples.

(Experimental Example 1)

A plurality of oil products including gas turbine fuel and intermediate oil products
to be used as the feed for a fluid catalytic cracking or a hydrocracking process were
produced as shown in Fig. 7 by the oil refining method shown in Fig. 1.

An ultra heavy crude (Orinoco oil) having an API gravity of 8.5, a sulfur content
of 3.67 wt% and a vanadium content of 393 wt ppm was used as feed oil that was first
distilled under atmospheric pressure (fractional distillation process 1) in a topper thereby to
obtain distillate M1 and residue M2. The yield of the distillate M1 was 15.9 wt% of the
feed oil and the sulfur content was 2.41 wt%. The yield of the residue M2 was 83.5 wt%
of the feed oil, while the sulfur content was 4.07 wt% and the vanadium content was 472
wt ppm.

Then the distillate M1 thus obtained was desulfurized in hydrorefining process 2
in the presence of hydrogen and catalyst, thereby to obtain hydrorefined oils M3, M3’.

M3’ was used as a petroleum product, naphtha, without applying further processing. The

yield of the hydrorefined oil M3 was 13.0 wt% of the feed oil and the sulfur content was




15. An oil refining nmethod according to claim14, wherein the oil product
obtained in the fourth m xing process is gas turbine fuel, while the
extraction ratio of the deasphalted oil in 37 the solvent deasphalting
process is controlled so that vanadi um content thereof becones 25 w ppm or
| oner, and denetalizing and desul furi24ng conditions for producing the HDVS
refined oil are selected so as to achieve the vanadi um content of 2 wt ppm
or lower and a sulfur content of 0.5 w %or |ower included in the HDVS

refine bl or 16 AN Qi L e b efiini 0@ ' .f0 claim 14, wherein the
oi | prg%ﬁ?:tw%"bt él}hﬁ (lchll Rfﬁ%’ﬂ?ao@r%t h&%%a%%gg%?‘égé&gg"’rs gas turbine fuel, and

the m xi ng coapart from the hyderdfiing prooéss) the rgsidueads was seisjeaed adths golasntt 0

achi eve the vanadi umcagntent of 0.5 wt ppmor |ower included in the gas

t ur bi nedeagRhaltingzprogess diin asalven| G¥YTaRHQIQWeAYBE HORYtang atthg splvent, thiFd¥ei n t he
remai ndgropef; 5@[\4@ ' bdy o Vi ltdat ' i
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hydr ocrmsiklueg Plicomée of theSolvent @i the residueiMz) (sobtdno¥ ) on thersotheat ng oi |

products including a plurality i nt er prediate, oil ucts refining a
Pecd of feasRiauie Bras Sas betded o be HEPITE sP bl B8 et wi Bt oo
oi | i's @ sddd diehrARhSKIRT @bREnt WAs3.60 il inehvahsdidiGotehEFh IS wt Bpo!l vent
deasphal ti ng process wherein the residue obtained in the fractional

di st i | | andi the epirastion saticwaebdfphallhe ield oftthe asphialienet (pitbdrMdbwas @930vEh n
deaspha&gtﬁg c%idloilas an extract and asphaltene (pitch) as the residue; a
hydr odefre afl zating/ desul furizing process wherein at |east a part of the

deasphal t ed dThe deasgiented alliMa thwrbtansiulisiniraéstel yntbydeagartiiddoniti a t he
presence of hydrogen and a catalyst thereby to obtain an HDMS refined oil
t hat halydsedemetal intig¢atalgsy and a hydrodesulfurizingcatalyst in a ratio of 3:7 in volume

proportion, thereby to obtain the HDMS refined oil M6 through
hydrodemetalizating/desulfurizing process 4 in the presence of hydrogen and the catalysts.
The process conditions were set to partial pressure of hydrogen of 100 atm, and the H; to
oil ratio of 800 NI/l. The LHSV was 0.7/hr and the reaction temperature was 370°C.

The yield of the HDMS refined oil M6 was 51 wt% of the feed oil, the sulfur content was
0.4 wt%, and the vanadium content was 0.7 wt ppm.

Then 15 wt% (in terms of yield from the fed oil) of the HDMS refined oil M6 thus
obtained was mixed with the hydrorefined oil M3 (first mixing process 5) thereby to
produce a gas turbine fuel (GTF) with a yield of 28 wt% of the feed oil, a sulfur content of
0.22 wt%, and a vanadium content of 0.38 wt ppm. The remainder, namely 36 wt% (in
terms of yield from the fed oil) of the HDMS refined oil M6 was used as a feed stock for
the fluid catalyst cracking (FCC) process or a feed stock for the hydrocracking (HCR)

process without applying further processing,.

(Experimental Example 2)

A plurality of oil products including gas turbine fuel and intermediate oil products
to be used as the feed for a fluid catalytic cracking or a hydrocracking process were
produced as shown in Fig. 8 by the oil refining method shown in Fig. 2.

The ultra heavy crude (Orinoco oil) having an API gravity of 8.5, a sulfur content

of 3.67 wt% and a vanadium content of 393 wt ppm was used as feed oil that was first




and desul furized; a vacuum fractional distillation process wherein the HDVS
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and a vacuumresidue; and a fifth m xing process wherein at |east a part of
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residue. The ratio of the solvent to the residue M2 (solvent/M2) in the solvent

deasphalting process was set to 8. The yield of the deasphalted oil M4 was 64 wt% of the

feed oil, the sulfur content was 3.9 wt%, the vanadium content was 130 wt ppm and the

extraction ratio was 27.5%. The yield of the asphaltene (pitch) M5 was 19.5 wt% of the

feed oil.

The deasphalted oil M4 thus obtained was introduced into a reactor filled with a
hydrodemetalizing catalyst and a hydrodesulfurizing catalyst in a ratio of 5:5 in volume
proportion, thereby to obtain the HDMS refined oil M6 through
hydrodemetalizating/desulfurizing process 4 in the presence of hydrogen and the catalysts.

The process conditions were set to partial pressure of hydrogen of 100 atm, Hj to oil ratio
of 800 NI/l. The LHSV was 0.5/hr and reaction temperature was 370°C.  The yield of
the HDMS refined oil M6 was 59 wt% of the feed oil, the sulfur content was 0.45 wt%,
and the vanadium content was 8 wt ppm.

Then the HDMS refined oil M6 thus obtained was distilled in a vacuum (vacuum
fractional distillation process 6) thereby to obtain a vacuum gas oil (VGO) M7 and the
vacuum residue M8. The yield of the vacuum gas oil M7 was 25 wt% of the feed oil, the

sulfur content was 0.24 wt%, and the vanadium content was 0.3 wt ppm.

All of the vacuum gas oil M7 was mixed with the hydrorefined oil M3 (second
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An ultra heavy crude (Arabian heavy) having an API gravity of 28, a sulfur
content of 2.9 wt% and a vanadium content of 69 wt ppm was used as feed oil that was
first distilled under atmospheric pressure (fractional distillation process 1) in a topper
thereby to obtain distillate M1 and residue M2. The yield of the distillate M1 was 41
wt% of the feed oil and the sulfur content was 0.79 wt%. The yield of the residue M2
was 58.5 wt% of the feed oil, while the sulfur content was 4.72 wt% and the vanadium
content was 117 wt ppm.

Then the residue M2 thus obtained was subjected to vacuum fractional distillation
process 20 thereby to obtain a vacuum gas oil M11 and vacuum residue M12. The yield
of the vacuum gas oil M11 was 28.2 wt% of the feed oil, the sulfur content was 3.37 wt%,
and the vanadium content was 1.5 wt ppm. The yield of the vacuum residue M12 was
30.6 wt% of the feed oil, the vanadium content was 223 wt ppm, (V + Ni) content was 294
wt ppm, residual carbon content was 24.4% and the sulfur content was 6.04 wt%.

Fractions of LPG, naphtha, kerosene, and gas oil obtained from the distillate M1
were refined separately by hydrogenation (hydrorefining process 2) thereby to obtain

corresponding hydrorefined oils (light fractions) M3, M3’.  The yield of the hydrorefined
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The process conditions were set to partial pressure of hydrogen of 90 atm, the H; to oil
ratio of 800 NI/l. The LHSV was 0.7/hr and reaction temperature was 370°C.  The yield
of the HDMS refined oil M15 was 44 wt% of the feed oil, the sulfur content was 0.6 wt%,
and the vanadium content was 1.0 wt ppm.
Then 15 wt% (in proportion to the fed oil) of the HDMS refined oil M15 thus
obtained was mixed with the hydrorefined oil M3 thereby to produce gas turbine fuel that
included sulfur content of 0.28 wt%, and a vanadium content of 0.42 wt ppm with a yield
of 45 wt% of the feed oil. The remainder, specifically, 29 wt% of the HDMS refined oil

was used as a feed stock for the fluid catalyst cracking (FCC) process or hydrocracking
(HCR) process.

Now experimental examples that used low-sulfur content crude oil will be

described below.

(Experimental Example 4)

A plurality of oil products including gas turbine fuel and intermediate oil products
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and a vanadium content of 13.5 wt ppm was used as feed oil that was first distilled under

atmospheric pressure (fractional distillation process 1A) in a topper thereby to obtain

distillate M1A and residue M2A. The yield of the distillate M1A was 53.5 wt% of the

feed oil and the sulfur content was 0.63 wt%. The yield of the residue M2A was 45.4

wt% of the feed oil, while the sulfur content was 3.20 wt% and the vanadium content was

30.0 wt ppm.

The distillate M1A thus obtained was separated in a flasher 30 thereby to obtain
distillates M3A, M3A’. M3’ was used as a petroleum product, naphtha, without applying
further processing. The yield of the distillate M3A was 50.9 wt% of the feed oil and the
sulfur content was 0.66 wt%. The yield of naphtha M3’ was 2.6 wt% of the feed oil.

The residue M2A was subjected to the solvent deasphalting process 3A in a
solvent extraction tower using isobutane as the solvent, thereby to obtain deasphalted oil
MA4A with 65% extraction ratio and asphaltene (pitch) MSA as the residue. The ratio of
the solvent to the residue M2A (solvent/M2A) in the solvent deasphalting process was set
to 8. The yield of the deasphalted oil M4A was 38.6 wt% of the feed ail, the sulfur
content was 2.80 wt%, and the vanadium content was 5.9 wt ppm. The yield of the
asphaltene (pitch) MSA was 6.8 wt% of the feed oil.

The deasphalted oil M4A thus obtained was introduced into a reactor filled with a
hydrodemetalizing catalyst and a hydrodesulfurizing catalyst in a ratio of 1:9 in volume
proportion, thereby to obtain the HDMS refined oil M6A through
hydrodemetalizating/desulfurizing process 4A in the presence of hydrogen and the
catalysts. The process conditions were set to partial pressure of hydrogen of 100 atm, H;
to oil ratio of 800 NI/l.  The LHSV was 0.5/hr and the reaction temperature was 370°C.

The yield of the HDMS refined oil M6A was 36.3 wt% of the feed oil, the sulfur content
was 0.10 wt%, and the vanadium content was 0.9 wt ppm.

Then 22.7 wt% (in terms of yield from the fed oil) of the HDMS refined oil M6A
thus obtained was mixed with. the distillate M3A (fourth mixing process 5A) thereby to

produce gas turbine fuel (GTF) that included a sulfur content of 0.49 wt%, and a vanadium
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HDMS refined oil M6A, namely 13.6 wt% (in terms of yield from the fed oil) thereof was
used as a feed stock for the fluid catalyst cracking (FCC) process or a feed stock for the

hydrocracking (HCR) process without applying further processing.

(Experimental Example 5)

A plurality of oil products including gas turbine fuel and intermediate oil products
to be used as the feed for a fluid catalytic cracking or a hydrocracking process were
produced as shown in Fig. 11 by the oil refining method shown in Fig. 5.

The low-sulfur content crude oil (Arabian light), the same oil as that used in the
fourth experimental example, having a sulfur content of 1.79 wt% and a vanadium content
of 13.5 wt ppm was used as the feed oil that was first distilled under atmospheric pressure
(fractional distillation process 1A) in a topper thereby to obtain distillate M1A and residue
M2A. The yield of the distillate M1A was 53.5 wt% of the feed oil and the sulfur content
was 0.63 wt%. The yield of the residue M2A was 45.4 wt% of the feed oil, while the
sulfur content was 3.20 wt% and the vanadium content was 30.0 wt ppm.

The distillate M1A thus obtained was separated in the flasher 30 thereby to obtain
distillates M3A, M3A’. The distillate M3A was used as a petroleum product, naphtha,
without applying further processing. The yield of the distillate M3A was 50.9 wt% of the
feed oil and the sulfur content was 0.66 wt%. The yield of naphtha M3A’ was 2.6 wt% of
the feed oil.

Apart from the hydrorefining process, the residue M2A was subjected to the
solvent deasphalting process 3A in a solvent extraction tower using pentane as the solvent,
thereby to obtain deasphalted oil M4A with 65% extraction ratio and asphaltene (pitch)
MS5A as the residue. The ratio of the solvent to the residue M2A (solvent/M2) in the
solvent deasphalting process was set to 8. The yield of the deasphalted oil M4A thus
obtained was 38.6 wt% of the feed oil, the sulfur content was 2.80 wt%, and the vanadium
content was 5.9 wt ppm. The yield of the asphaltene (pitch) M5A was 6.8 wt% of the
feed oil.

The deasphalted oil M4A was introduced into a reactor filled with a
hydrodemetalizing catalyst and a hydrodesulfurizing catalyst in a ratio of 1:9 in volume

proportion, thereby to obtain the HDMS refined oil M6A through
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to oil ratio of 800 NI/l. The LHSV was 0.7/hr and the reaction temperature was 360°C.
The yield of the HDMS refined oil M6A was 36.3 wt% of the feed oil, the sulfur content
was 0.30 wi%, and the vanadium content was 1.5 wt ppm.

Then the HDMS refined oil M6A thus obtained was distilled in a vacuum
(vacuum fractional distillation process 6A) thereby to obtain a vacuum gas oil (VGO)
M7A and the vacuum residue M8A. The yield of the vacuum gas oil M7A thus obtained
was 23.0 wt% of the feed oil, the sulfur content was 0.10 wt%, and the vanadium content
was 0.2 wt ppm.

All of the vacuum gas oil M7A was mixed with the distillate M3A (fifth mixing
process 7A) thereby to produce gas turbine fuel (GTF) that included a sulfur content of
0.49 wt% and a vanadium content of 0.06 wt ppm, with a yield of 73.9 wt% of the feed oil.
The vacuum residue M8A obtained in the vacuum fractional distillation process was used
as a feed stock for the fluid catalyst cracking (FCC) process or a feed stock for the
hydrocracking (HCR) process without applying further processing. The feed stock for the
fluid catalyst cracking (FCC) process or the feed stock for the hydrocracking (HCR)
process may also be obtained by mixing a part of the deasphalted oil M4A or a part of the
HDMS refined oil M6A with the vacuum residue M8A. The feed stock for the fluid
catalyst cracking (FCC) process or the feed stock for the hydrocracking (HCR) process
obtained in this way showed yield of 13.3 wt% of the feed oil, a sulfur content of 0.65 wt%,

and a vanadium content of 3.7 wt ppm.

(Experimental Example 6)

A plurality of oil products including gas turbine fuel and intermediate oil products
used as the feed for a fluid catalytic cracking or a hydrocracking process were produced as
shown in Fig. 12 by the oil refining method shown in Fig. 6.

The low-sulfur content crude oil (Arabian light), the same oil as that used in the
fourth experimental example, having a sulfur content of 1.79 wt% and a vanadium content
of 13.5 wt ppm was used as feed oil that was first distilled under atmospheric pressure

(fractional distillation process 1A) in a topper thereby to obtain distillate M1A and residue
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was 0.63 wt%. The yield of the residue M2A was 45.4 wt% of the feed oil, while the
sulfur content was 3.20 wt% and the vanadium content was 30.0 wt ppm.

The residue M2A thus obtained was distilled in a vacuum (vacuum fractional
distillation process 20A) thereby to obtain a vacuum gas oil M11A and vacuum residue
M12A. The yield of the vacuum gas oil M11A was 30.4 wt% of the feed oil, while the
sulfur content was 2.70 wt% and the vanadium content was 0.1 wt ppm. The yield of the
vacuum residue M12A was 15.0 wt% of the feed oil, while the vanadium content was 91.0
wt ppm and the sulfur content was 4.10 wt%.

The distillate M1A was separated in the flasher 30 thereby to obtain distillates
M3A, M3A’. The distillate M3A’ was used as one of the petroleum product, naphtha,
without applying further processing. The yield of the distillate M3A was 50.9 wt% of the
feed oil and the sulfur content was 0.66 wt%. The yield of naphtha M3A’ was 2.6 wt% of
the feed oil.

Apart from the hydrorefining process, the vacuum residue M12A was subjected to
the solvent deasphalting process 21A in a solvent extraction tower using isobutane as the
solvent, thereby to obtain deasphalted oil M13A with a 60% extraction ratio and asphaltene
(pitch) M14A as the residue. The ratio of the solvent to the vacuum residue M12A
(solvent/M12A) in the solvent deasphalting process was set to 8. The yield of the
deasphalted oil M13A was 10.5 wt% of the feed oil, the sulfur content was 3.30 wt%, and
the vanadium content was 11.0 wt ppm. The yield of the asphaltene (pitch) M14A was
4.5 wt% of the feed oil.

A mixture of the deasphalted oil M13A and the vacuum gas oil M11A was
introduced into a reactor filled with a hydrodemetalizing catalyst and a hydrodesulfurizing
catalyst in a ratio of 1:9 in volume proportion, thereby to obtain the HDMS refined oil
M15A through hydrodemetalizating/desulfurizing process 22A in the presence of hydrogen
and the catalysts. The process conditions were set to partial pressure of hydrogen of 100
atm, Hj to oil ratio of 800 NI/I. The LHSV was 0.5/hr and the reaction temperature was
375C. The yield of the HDMS refined oil M15A was 38.4 wt% of the feed oil, while the

sulfur content was 0.10 wt%, and the vanadium content was 0.9 wt ppm.

Then 22.7 wt% (in proportion to the fed oil) of the HDMS refined oil M15A thus
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thereof was used as a feed stock for the fluid catalyst cracking (FCC) process or
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hydrocracking (HCR) process without applying further processing.

INDUSTRIAL APPLICABILITY
The oil refining method according to the present invention makes it possible to
produce, for example, oil product (gas turbine fuel) having vanadium (V) content of 0.5 wt
ppm or lower, and intermediate oil products having metal (V + Ni) content of 30 wt ppm or
lower that is suitable as the feed stock to be used in the fluid catalyst cracking (FCC)
process or in the hydrocracking (HCR) process, from a heavy feed oil such as Orinoco tar

or a feed oil having low sulfur content.
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1. An oil refining method for producing oil products including a plurality of intermediate
oil products by refining a feed oil, comprising;
a fractional distillation process wherein the feed oil is distilled and separated into
a distillate and a residue;
a hydrorefining process wherein at least a part of the distillate obtained in the
fractional distillation process is refined and desulfurized by hydrogenation in the presence
of hydrogen and catalyst thereby to obtain a hydrorefined oil;
a solvent deasphalting process wherein the residue is deasphalted with a solvent
thereby to obtain a deasphalted oil as an extract and asphaltene (pitch) as the residue;
a hydrodemetalizating/desulfurizing process wherein at least a part of the
deasphalted oil is demetalized and desulfurized by hydrogenation in the presence of
hydrogen and a catalyst thereby to obtain an HDMS refined oil that has been demetalized
and desulfurized; and
a first mixing process wherein a part of the HDMS refined oil and at least a part of

the hydrorefined oil are mixed thereby to obtain one of the oil products.

2. Anolil refining method according to claim 1, wherein the oil product obtained in the
first mixing process is gas turbine fuel, while extraction ratio of vanadium content included
in the deasphalted oil to the vanadium content included in the residue as the feed oil is
controlled to become 20% or lower in the solvent deasphalting process, and demetalizing
and desulfurizing conditions for producing the HDMS refined oil from the deasphalted oil
in the hydrodemetalizating/desulfurizing process are selected so as to achieve the a
vanadium content of 2 wt ppm or lower and a sulfur content of 0.5 wt % or lower included
in the HDMS refined oil.

3. An oil refining method according to claim 1, wherein the oil product obtained in the
first mixing process is gas turbine fuel, and the mixing condition in the first mixing process
is selected so as to achieve the vanadium content of 0.5 wt ppm or lower included in the

gas turbine fuel.
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4. An oil refining method according to claim 1, wherein the remainder of the HDMS

refined oil is provided as an intermediate oil product to be used as a feed stock for fluid

catalyst cracking or hydrocracking process.

5. An oil refining method for producing oil products including a plurality of intermediate
oil products by refining a feed oil, comprising:

a fractional distillation process wherein the feed oil is distilled and separated into
a distillate and a residue;

a hydrorefining process wherein at least a part of the distillate obtained in the
fractional distillation process is refined and desulfurized by hydrogenation in the presence
of hydrogen and a catalyst thereby to obtain a hydrorefined oil;

a solvent deasphalting process wherein the residue is deasphalted with a solvent
thereby to obtain deasphalted oil as an extract and asphaltene (pitch) as the residue;

a hydrodemetalizating/desulfurizing process wherein at least a part of the
deasphalted oil is demetalized and desulfurized by hydrogenation in the presence of
hydrogen and a catalyst thereby to obtain an HDMS refined oil that has been demetalized
and desulfurized;

a vacuum fractional distillation process wherein the HDMS refined oil is distilled
in a vacuum and separated into vacuum gas oil and vacuum residue; and

a second mixing process wherein at least a part of the vacuum gas oil and at least

a part of the hydrorefined oil are mixed thereby to obtain one of the oil products.

6. An oil refining method according to claim 5, wherein the oil product obtained in the
second mixing process is gas turbine fuel, while the extraction ratio of the vanadium
content included in the deasphalted oil to the vanadium content included in the residue as
the feed oil is controlled to become 30% or lower in the solvent deasphalting process, and
demetalizing and desulfurizing conditions for producing the HDMS refined oil from the
deasphalted oil in the hydrodemetalizating/desulfurizing process are selected so as to
achieve the vanadium content of 20 wt ppm or lower, and a sulfur content of 0.5 wt % or
lower included in the HDMS refined oil, while the vanadium content in the vacuum gas oil

obtained in the vacuum fractional distillation process is 1 wt ppm or lower.




10 10 10! d&m'109&' ()-! &n'10% : & ()-LdErS4 1S3 10 -

109%& ()-SH! 109& ()-F"109%& ()-S 910%&' ()-S10%& ()-y 10%& ()-DxnbC 1S3 1,
10988 ()- 10 10 10fY:3"10%&' ()-S8- 10%& ()- 7 109%& ()-S."10%& ()-nt C*<nmbC
11 Y"10941& () - " 10%W8' ()-Mi " 109& (}359" 10%vA&' ()-9!'n! 109& ()-! 10%W. () - =}
oas4 1S 10% o0& ()- 10 10

7. An oil refining method according to claim 5, wherein the oil product obtained in the
second mixing process is gas turbine fuel, and the mixing condition in the second mixing
process is selected so as to achieve the vanadium content of 0.5 wt ppm or lower included

in the gas turbine fuel.

8. An oil refining method according to claim 5, wherein the vacuum gas oil obtained by
vacuum distillation of at least a part of the HDMS refined oil is provided as an

intermediate oil product to be used as a feed stock for fluid catalyst cracking or

hydrocracking process.

9. An oil refining method for producing oil products including a plurality of intermediate
oil products by refining a feed oil, comprising;:

a fractional distillation process wherein the feed oil is distilled and separated into
a distillate and a residue;

a hydrorefining process wherein at least a part of the distillate obtained in the
fractional distillation process is refined and desulfurized by hydrogenation in the presence
of hydrogen and catalyst thereby to obtain a hydrorefined oil;

a vacuum fractional distillation process wherein the residue is distilled in a
vacuum and separated into a vacuum gas oil and a vacuum residue;

a solvent deasphalting process wherein the vacuum residue is deasphalted with a
solvent thereby to obtain deasphalted oil as an extract and asphaltene (pitch) as the residue;

a hydrodemetalizating/desulfurizing process wherein the vacuum gas oil and the
deasphalted oil are mixed and the mixture is demetalized and desulfurized by
hydrogenation in the presence of hydrogen and a catalyst thereby to obtain an HDMS
refined oil that has been demetalized and desulfurized; and

a third mixing process wherein a part of the HDMS refined oil and at least a part

of the hydrorefined oil are mixed thereby to obtain one of the oil products.

10. An oil refining method according to claim 9, wherein the oil product obtained in the
third mixing process is gas turbine fuel, while the extraction ratio of vanadium content
included in the deasphalted oil to the vanadium content included in the residue as the feed

oil is controlled so as to be 15% or lower in the solvent deasphalting process, and
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demetalizing and desulfurizing conditions for producing the HDMS refined oil are selected

so as to achieve the vanadium content of 2 wt ppm or lower and a sulfur content of 0.5

wt % or lower included in the HDMS refined oil.

11.  An oil refining method according to claim 9, wherein the oil product obtained in the
third mixing process is gas turbine fuel, and the mixing condition in the third mixing
process is selected so as to achieve the vanadium content of 0.5 wt ppm or lower included

in the gas turbine fuel.

12.  An oil refining method according to claim 9, wherein the remainder of the HDMS
refined oil is provided as an intermediate oil product to be used as a feed stock for fluid

catalyst cracking or hydrocracking process.

13.  An oil refining method according to any one of claims 1, 5 and 9, wherein the feed

oil is a heavy oil having an API gravity of 20 or lower.

14. An oil refining method for producing oil products including a plurality of
intermediate oil products by refining a feed oil, comprising:

a fractional distillation process wherein the feed oil is distilled and separated into
a distillate and a residue;

a solvent deasphalting process wherein the residue obtained in the fractional
distillation process is deasphalted with a solvent thereby to obtain deasphalted oil as an
extract and asphaltene (pitch) as the residue;

a hydrodemetalizating/desulfurizing process wherein at least a part of the
deasphalted oil is demetalized and desulfurized by hydrogenation in the presence of
hydrogen and a catalyst thereby to obtain an HDMS refined oil that has been demetalized
and desulfurized; and

a fourth mixing process wherein a part of the HDMS refined oil and at least a part

of the distillate are mixed thereby to obtain one of the oil products.

15.  An oil refining method according to claim 14, wherein the oil product obtained in the

fourth mixing process is gas turbine fuel, while the extraction ratio of the deasphalted oil in
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16. An oil refining method according to claim 14, wherein the oil product obtained in the

fourth mixing process is gas turbine fuel, and the mixing condition in the fourth mixing

process is selected so as to achieve the vanadium content of 0.5 wt ppm or lower included

in the gas turbine fuel.

17. An oil refining method according to claim 14, wherein the remainder of the HDMS
refined oil is provided as an intermediate oil product to be used as a feed stock for fluid

catalyst cracking or a hydrocracking process.

18. An oil refining method for producing oil products including a plurality of
intermediate oil products by refining a feed oil, comprising:

a fractional distillation process wherein the feed oil is distilled and separated into
a distillate and a residue;

a solvent deasphalting process wherein the residue obtained in the fractional
distillation process is deasphalted with a solvent thereby to obtain deasphalted oil as an
extract and asphaltene (pitch) as the residue;

a hydrodemetalizating/desulfurizing process wherein at least a part of the
deasphalted oil is demetalized and desulfurized by hydrogenation in the presence of
hydrogen and a catalyst thereby to obtain an HDMS refined oil that has been demetalized
and desulfurized;

a vacuum fractional distillation process wherein the HDMS refined oil is distilled
in a vacuum and separated into a vacuum gas oil and a vacuum residue; and

a fifth mixing process wherein at least a part of the vacuum gas oil and at least a

part of the distillate are mixed thereby to obtain one of the oil products.

19. An oil refining method according to claim 18, wherein the oil product obtained in the

fifth mixing process is gas turbine fuel, while the extraction ratio of the deasphalted oil in
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22. Anoil refining method for producing oil products including a plurality of
intermediate oil products by refining a feed oil, comprising:

a fractional distillation process wherein the feed oil is distilled and separated into
distillate and a residue;

a vacuum fractional distillation process wherein the residue obtained in the
fractional distillation process is distilled in a vacuum and separated into a vacuum gas oil
and a vacuum residue;

a solvent deasphalting process wherein the vacuum residue is deasphalted with a
solvent thereby to obtain deasphalted oil as an extract and asphaltene (pitch) as the residue;

a hydrodemetalizating/desulfurizing process wherein the vacuum gas oil and the
deasphalted oil are mixed and the mixture is demetalized and desulfurized by
hydrogenation in the presence of hydrogen and a catalyst thereby to obtain an HDMS
refined oil that has been demetalized and desulfurized; and

a sixth mixing process wherein a part of the HDMS refined oil and at least a part

of the distillate are mixed thereby to obtain one of the oil products.
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23. An oil refining method according to claim 22, wherein the oil product obtained in the
sixth mixing process is gas turbine fuel, while the extraction ratio of the deasphalted oil in
the solvent deasphalting process is controlled so that vanadium content included in the
deasphalted oil becomes 70 wt ppm or lower, and demetalizing and desulfurizing
conditions for producing the HDMS refined oil are selected so as to achieve the vanadium
content of 2 wt ppm or lower and a sulfur content of 0.5 wt % or lower included in the

HDMS refined oil.

24. An oil refining method according to claim 22, wherein the oil product obtained in the
sixth mixing process is gas turbine fuel, and the mixing condition in the sixth mixing
process is selected so as to achieve the vanadium content of 0.5 wt ppm or lower included

in the gas turbine fuel.

25. An oil refining method according to claim 22, wherein the remainder of the HDMS
refined oil is provided as an intermediate oil product to be used as a feed stock for fluid

catalyst cracking or hydrocracking process.

26. An oil refining method according to any one of claims 14, 18 and 22, wherein the

feed oil is a low-sulfur crude that includes a sulfur content of 2.0 wt% or lower.




