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tenperature bet ween about 295] err] and 395[err](563 and 743 F), preferably
bet ween. about 320[err] and. 30 395[err] (608[err]. and 743[err] .and nost
preferably between about 330{ rr]and 360[ err] . (626[err] ) i;680[err] Two
product fractions:are f.ormed: -.- vaper..fraction boils:. belom/ the separation
t enperature and conprlses between about 35:-and.-.80:vol . . t-hencracked
resi dua product,: preferably: betmeen about 50.and 70. voI _A=trqurd fraction
boi | 8 above the separatlon t-eaperatur e. . The vapor : fracti oneis rennved
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fracglonator results in-concentrations of naterral i'n-each“fraction-that
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Range Gaseous

Typi cal

50

65

The vapor fractlon is greatly in need of further reflmng lts component fractions are of very low quality and
cannot be readlly used as commercial products Typically, the vapor fraction of the feed contains too high a
concentration of aromatic components’ in the fraction boiling in the jet fuel rarige: to:; be a quality jet fuel.
However, by excluding the heavier dustlllate components, which remam in the hot separator ||qu1d the vapor
fraction can be hydrotreated by relatlvely milder conditions to ‘remove sulfur, nitrogen, and aromatlc
components to yield a jet fual meetmg the quallty jet fuel specifi catlons than if the ‘heavy fraction was not
removed. At the same time the sulfur and. nitrogen levels in the naphtha range matenal can be lowered to
less than 1 ppmw at relatively lower severities of hydroprocessmg condmons

The vapor fraction is passed directly to a catalytic reactor 18 eharged with a hydrotreatmg catalyst such
as a calalyst comprising a Group vill and a Group VIB metal supported on a suitable refractory oxide.
Preferred Group VIli metals include rnickel and cobalt, and preferred Group VIB metals mclude molybdeénum
and tungsten. Suitable refractory -oxides include alummu, silica-alumina, silica, titania, magnesia, zirconia,
beryllia, silica-magnesia, silica-titania and . other sirhitar combunatrons The catalyst can be made by

5

Range Pr efer_red Range 5 Fr actlon GraV| 1y, APl
25-50 . ' 25-35 Sul fur, wt.% -~
0.5-3.0 EPP 579759 BINi t r 6gen, wt. %
0.01-0.-5 _ o a 0.1-0.38 X—85[err](X—185[err] 10
Fraction Vol . % of vapor fract'l_on TAB 0- 20 : _
10-15 Sulfur, w.% = - Fbs-0.5
0.1-0.25 Niitrogen pom _ 400__'1599
600- 1000 [15Ful nae@aazoaus: 185 350Tym)calmaea9t|on Vo| . % of \Pa?ierredfﬂamuon
0-32. Fraction L 8-25 Sulfur |wt.%
0.5v2.0 [Gravity. -ARI "o 75-1.5 20| N trogssws ppm . .
900- 3600 | gyifur, wt% - - - . - 053900- 2400 Je Fu_el ‘Fr aseesn-; Vol . %of
vapor frgcikreden, wt.% : 7 5 30 .-0.01-05 \ - 01-03&_0:20 Sul fuf,
w . % _0__ 4-5. 0 . 1,:0-2.5 25
Ni t roggn, wX &y C(X'185, F) - - 0.1-0. 4 ' I SEET
0.15-0. 3 |Ar omasfretion 15-6p— —
20- 35 260-%&&@0(5@%650 F) Fr a@-?@on 30, Vo|.%of va ‘r5fract|on
15- 80 Sulfur, wt.% - - . 0090385 D'esel Fract i on U029 of vapor
fracti on | Nitrogen, ppm 25- 90 - 400-1600 358895109 f ur, W o
1.0-5.6 oG (185-350 ~1.5-3.0 35 Ni trogen, Wt-°/
85-176° G (185-350 °F) N _ g - 0
(2502(5) 0.7 " Fraction 0.25-0.40 Arpmatics, wt. '
- 20=85—Cas— O Fracrtio ~9% 0T vVapo
fraction | Vol% of vapor ‘132“‘5‘0 038 | 9-35 Sul 1I‘D u
W % Sulfur, wt.% 1. 0 4 505-20 &&5 3.0 '
Ni trogen, | Hliiroesn. pem RS (ST 1900-24
0. 5-1. 00 |Not @et Fid\Erattioact ijonation is relatively ¢rude, resul ting in a hi jh
concentr 89, 8Tvap§4r'f’ac§on (650] err]75J3), material {n the vapgpo fraction. 4p
The vapor u,@p%@n I's greatly in gaa@ of furthel refiningoe-2lsts conponen
fractigns| piEgelweery | oW qual i tyoam cannot be}readily-pssdszas- comer ci al
products. I%p,h&gl l'y; thelvapor. fiagboon of the {eed cont'ad-#& ‘t6é6 high a
concentr conponents in the fra rtion boiling. in. the j et
f uel ranSIa%%“%f‘é"?ﬁ?& If’ty jet fuel. However, by excluding.the heavier
distillat r‘nrm Q, \I\klr‘h re_n;aLn_ln fhg_h_g_t_'_r i —f] hor
50 fract] vel. %:ornapmefréq&drct reat ed W§80.el ati vely filder coR@®fions to renpve
sul fur, ntr%g$F&g&arcmtlc -components to vyi IdaJet f uel rreeting-tre
quallty ] Bt He— C“D’“'f""t} oRs—thar—+F—-he—hes Y- -actomwas—mot—Tenoyed.
At the sajriolth pfevanontsactien f{ur . and..nPEPbgen | evel.sin t he na FF[ha range
‘mat eri al §\_4ifube't?’°owered tlo l ess t A% pprmw at fel ativel severities
of hydfop b‘ﬁfé%%‘l‘f'kly’ condi t|i ons. Th& %%%Br fracti¢n is pas é rectly tola
- catal yti c| feBe¥S* %3 charged wi t h 18 %ydrotreatl g catal y$§ %uch 55 as &
catal yst COFY]HalsEIIHQct&nGCUp VIl and a G oup VIB netal supported on a
syl table Aot ndbeom - 12-50 15-30
40 | Sulfur, wt.% 1.0-4.5 1580
Nitrogen, wt.% 03515 0.5-1.00
Note: The fractionation is relatively crude; résulting in a high concentratron of 343° C+ (650° F. +)
material in the vapor fraction. : :



Prief err'ed G oup Vil netals include nickel and cobalt, and preferred G oup
VIB netal s include nol ybdenum and tungst en, Suitable ref ract ory oxides
i ncl ude al'umina, silica-alunina, silica, titania, nmagnesi a,. . zi.r-conia;
beryllia, silica-nmagnesia, sili i OBIaMBhNd ot her sinitar conbinations.
The catal yst can be nade by 5 EP 0 579 750 Bl conventronal et hods
|nclud|n refor d ca | ude
lu% Q mgi ata% sP Oﬂegwﬁgf@ ﬂgﬁ %P
cogel - 'g.ﬁﬂ?r‘rr o ’@rr%grr@m °rr atpiiatiog B
catal ys m&% Caa s,“ mc @ rre cat L yst1:S ni ckel
and nol § el rrrna i %ty.amiuré BeRindoh @Bk SooGfBbDLE st L
the-cata.j % e?am% ok SboNSI3WaSd 4B P QU {446 dfd(bodn F), GDMRé Blesaricd ¢HPurages
‘1112fertd, p FeE‘Ju%r@%\én 3Rl a8 .5 A1 008 M B06H (HRE) [prsrardoly Mﬁeeahds&ﬂ&ihw MPai N
the pressogshdBbod s, RSt bretbrably BUtAsSS 2. € akdet7\aadm s (758 aiin2b08 fsil)- AdPas(tid®e and
5000  phydRdtreatinh,Srginseiny iDesnveRed ol ddgansliidd anl dWfRmor(itidgbiDis 2 oitle AN apisioet3.,
nMost pr ebié abiiny afe$onaiomilic dorfipbishdd dre Dydvbtndtdd/dsGvelltringhigife pradua) intoAtw rangeesul t
of the Reededtor @edtiqugiy jor iyl RpsalifsUspeditcaibonTher Hyditrdated lyyatiucigen berlhydrefmating d
Or ganonidattog @hosb analysisiiv hdweidn (Table e mitledrawBdhreugh] lieé R NotentiatShariet tieldragionc
conpoundwetatte duyity jetjeicspedification ed that the nawgmgaormemgntweecrosmtseeerfhewr #hge' 10
needed suitableesforerddedstyckj et f'uel “ar ormati c's $pecification. The hydr otreated
product fromthe hydrotreating ‘reactor, whose analysis is shown in Table 2,
i's wi'shdrawn through |ine 20. Note tHHERhe jet fuel fraction neets the
~quality jet fuel specification and that the naphtha fraction neets the
ni trogen spegi fi magnra cs6-@@3s01iF) abl [espeef r mepicdl Rags t| o eteferra®Range

TABLE 2 Naphﬁa—wmm C <0104 P gal ) rreferred
Range Nitrogen, ppi L A S <0631'§'g)'°8 :‘g’wﬁ .5 20

sul¥df, ppmw .t <(7 g 3. 0 Jdt Fuel
149- 260 [err] (-@QBJGBG)@E%N(}(SN-WEM cls, voll % 7.0-20
12-18.5 Snok§ poi nt ,cs, > 20 20-20:20. 12-135 24.;_-,__25,25
Di esel, 176- 343['err2 bidHdink 5,9,[ err] Mot orpclet agmens. 22.25 3407,

40 40-50 4% ; [err]+650[-err]' ) 30 1

Ni trogen, ppijw Dieseiqigees” C(352t95‘i F g n 1.5, |r.n§e 16

i ntroduces the Ii qumdmféaﬁa(hbl on: to a. lowmresswm h| ch reramrat UL -

| i qui d/ gas s¢pPgratol.22. W R, gs whaty gases -may - |be.. entrar neq- i-n+the
liquid fracti acuum Gas Uil BQ 658@ . i _ Lisewher e

in the refingry thrUl!lganlmm' 24'5 Th. d@@aspedﬁn d8i-d f r actOildhh: i s |renoved
fromthe bottom of-the separater:22" t'hrough. Irne 26 -Line 26 .1 ntroduces the

degassed frACkKRRdlcSs Mo YRRHFHIIANS biidwt Pds@, HighltoiBdraRo RIS EdpaEoPES WHich
pressur ?anl;?l).éés"‘ﬁ?a{‘ ggsﬁgslrﬁa?/ JoeSentranid- tnl Qr:eoﬁﬁ%% %heﬂﬁt;éeﬁarb neheed @hd gﬁ} io gl;s

pr ef er aldoyveREdIsbRRdIe ﬁb%frn%rﬁ&o@ﬂﬁ‘n@@ﬁhdﬁ@@asééh e fractibinie kedove frongthe Bdttom
vacufn di é sdpbratol 2rnioyhiies 26.Ur € bet ween 250 and 500[err] (482 and 932[err]

pr ef er abl WideeBViR@Bucad the ategsdduOrakin g a (vachiim aiistilaBehfolimn |28 aathtaned &t ppredsersabl y
bet ween patasant aba@ Q.62 ad 406 KRar (.5 @hd § BERSs ahidg),./s&prably betfaen abouh8.58 aentist.68r itPa
separ at ¢dandz ihéhgh bf Hig) atia dactura distiligtion dempeatureciitban 250 andt50ON C. @Pdandi 4§At F.i qui d
f ract | omyeferdolyciotwoar 309end 870S| Gl€578@nd 8420 &.)anH westypreferabhobetween gboyt 350484 1091

~ boi | i'ng CatesBend ERN Fi)hEwastgstiana efecsepareierh @rlight ipdd Zpaion e &, meeidmriragiont The) lighti on

t enper atigHicfrackgngiwitighscan hecqpidargastp o a feann 9asrpilTia p fraction bailigg 5"(3’95‘5‘°’Bth° sepEP"‘@ 579

750 B1 temperature and the vacuum distillation temperature and has the analysis shown in Table 3. -
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TABLE 3 Light Liquid Fraetion R Typi cal Range

Preferred Range 5 Sul fur, % _._,.-sj;- 1. 35-7. 80

2.0-4.0 Ni-trogen, w . % - B 00815

0.15-1.0 Aronatics, 'w't % EP°579759§160 -

25-50 X- 343[err](X— 650 F) Fractlon 10 Vol . %of feedstock_ N ) 8.0-35
10-25 sul fur, % ' - : ' oY

2.5-3.5 Nltrogen % T;‘BEFZ@

0.3-0.75 Qﬂqrn""]* /650r°"1c*\ 15 '_"'CtiG'"u Vo—90-of Feedstoct

65- 92 Lught Liquid Fraction _ Typlca’ygangg) Sul furl, wt . % Preferred Range

1.25-5.5 | sulfur, wt% - o -'. 1.35%.80-4. 0 Nitrfjogen, w.%p40
0.42.5 Nitrogen, wt.% . . | . * 1 7:008@s5-1.0 20 | -Arommti 035104 . %:

20-70 Aromatlcs w% .| 2560 25-50 Not ¢: The fraesbmnation is

rel ativel yT |ng in a. hi gh concentrdtion of 343[err] (650 F.)-
material in ( g‘?ﬁfractlon - 25 The Ilght l'iquid fraction preferatly
forns @etween d 50 dval. % nf t he feedst ock—rore—pref-erabl-y—abeut 45

and 40 voll. %l%Tdi@etisttg:ht i qjui.d- £ 18635 on i s vmtrdr awn ovelﬂhéﬁad through Ifin

30, and theSylesiwtfaa fradtion i's Vit&R-irawn fromjthe bott ofPR§ |ine 32. The

resi dua f | aWitrbgsn, Woducdd i n vac®ol un, 28 ils of poor 9§84Pity, and ils

preferably ggne.f @ i:ug oil, road, oil, or siilar |ow value products. It
I

S genérally nqiracgd,hlta e as _a feedstock for rgqcycling to the non- 30
catal yti cat i ua/ T-OCT g~ StEpP rm S TTVenyromn. F1 eqUeERI Ty, an. aadift Ive
i s added oY f? q‘a in the nc?}i gat alytic qr acki ng p59g ss used-tojmke
the feedsfo I;n S invention to event excgss cokingygliy-a- coking

prevent| n _°°vvere added: i t, e non-cat allytic hydrogg@ckl ng step,|.

t hen' af’ si—cHua- “e"fifm-Mn pd—eeyeet- t
non- cat al ytNots: H}Pdraet@netekiswﬂsqheguqee@w@a incachigh sepeoptEstion of 45 55165{905 d1 bl e. |The
li ght | i qlinepteripldethe gvidfregliondi stil | ation colunm 28 usually contains a ldrge
concentration of aromatic 35" conponents as shown in Table 3. The |ight
- 1i qui dosf r-A bR Madic iratdh Rerbrasly fofimdbetlied 1 5 &RISEDI vOITs ioNths @adstdk; ridde préterbly wpwt of
hydr opr ocssSsnd AQ vél.29) The lighy Kl thactioh isgthdrayrtevemsaCiivong, line 80; and:hetiskied Faotiondé
hydrot I e aliihagwit dm MeBetolyin meci2ocr acki-ng hereindfter referred to as

‘i ntegral opier @sidwarttaction pedge@b ¢ tacam cflumalRecs oforper duslitatand Isepreferatly ser dom fust
the refi nairroad.dil, brivgmilaeibi malve mislotts.dids. groprellviiahsvitable asrededqdptogkiforspayefing tosthe pgn-
mi ddl esadi astalylidatiy kysirocfachindesienrpthis ipvention. Feaquently. e addiive Israddesksin e residya in e Rofic k s
t he | i ghtcatelyticiéracking ftepese Hseddy malke thafaegstapk %#'de'@t'@" doevaR: Oxgpss ?ﬁ&ﬂ% IWO ing

hydr ot r eaRrevagfing [eddilivegwere arided i) the, nep-catgific NyAfoergs: e?ha'r F"b A pahot ‘P%v?slﬂ'éa
| i ght pr deagtonsanbryesiclad foghejpagrcatpitic; hydroerggiing st F? °"I°b tv? 'i"%
aromatic coﬁ%'l’?@h'!"é"d fTaﬁ" é’PF‘l ‘Ej,ﬂ' on. eqlymn 25 uppally qnge t

elimnti p?’}‘?éts ocs' H'ﬁ a“fgir rfagl%o g, Iﬁ? "“P'ng
liquid fr p he na er ref mté g E% d' a%ﬁ is at
havi ng | O g g)cre %%E Ifq %u%%g gsS Lf |st|||ates for
SQF;I fic | or dle aly g 'f'ih%(% bt Gui 'ir%d Otlel héaiibl SHBduecEiTBe 2
e P S‘ue ifo{ré‘a% o |.bﬁt M@&'f £ 1MEYHI Hpbrafdn Wah Brodide figheBrbdibkdsnat migds | ng
cat al yst dléiilld’téa&nﬁﬁnng?’ wIEIAESnRAtloNs S atic QoHhohdrf) T BerticDIBY, BtagraP bsbvdtion Rdsythe
descri bedygydntag¥iol blinfhatiRPiRs gHt AfoRfdtd. Bokipohdh 16RRE bl icfackktHb ligHR MGuidTRdCtioh & is
~di ff er entpdkdiié) 1d SbRHEa RiidAI diafidiy/ prd@UBE hdviag towl EdhcenBadisOsf alothaticd! thd erbgihquakity ot
conditi omaembdclf.cgaensl n the ranges previously descri bed. The I¥ ght 1iquid

fracti @n i sie@nigaiatracionifror dishiatiahadolimy 2B wer ttbaihndrolreated,dt wadrblesr contacted itit aveen
about 230secdid hadrotred@Q[cataly$t (nb&dter 134 heraratly @6 cordifions as herain ﬂe)nougiv deserined. fo#ill
hydr ogen it aparepiated thefrthe spetificeeondi®ng man e Gifferent iRa. thosrameviayely SerRolbed dar ggactor 18,

pr ef er abl gjthdygh. e esanditions3with belin 2, ranqware(%u@e%en'epdsmolgwnlag fracliofs pesdacted with

pr ef er abl the pataixsbmpintainediat g temperatum hotween abpo(R3ah §- I9#E0 HSi @46° aﬁ a‘ﬂdn%%sfé f’\e‘h‘?

pr essupte. Presonas. o |hudrpges aha AreswrRebelvashfSiapd SH RS aP‘l’\ 8900ePsiak

sat ur at ed!%3atd FhaMPa K@&%MOP%?S%**Q%P%@' yabygtwepn ! 10??9&7 at( 5?1

sul fi de, %ff?&la‘tth%sﬁfe ?ﬁﬁf’ g’% pplaf @Hrﬁ?’@ 86“ fie °°Qﬁ?’r’8

|roe s ¢
anal ysi's BF XHES m.. .d%‘J@“ﬁ.ss 5 .

(>
't | | 8? '8 é‘ m[o ?Ho Q[S c%n yS|s o eated
onl \;/VI 5% ﬁwulﬂz)e na%en sm it in Lbcqt‘t’ish Q(S ‘Rﬁ(ﬁ zed gﬂﬁ%ﬁrggg ngi
use for c, u.J.t ToSbePish 7% fle«h (M tea& WoreCinidn! B¢ 5080 piirivt-)
?R;;Sabout 3 O%re?qubﬂrplta 06@ EH:MPC ) gL S"I -géﬁjc&! $y tﬂ?é%etﬂ%@tmeﬁﬁ Qﬁn@éﬁ%mmﬁ&\
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ni‘'trogén, preferably ] ess than 1000 ppmw. The gas oil produced by this

met hod neets this specrfrcatron 7. EP 0-579 750 Bl but the untreated gas
oi | of the prior art, which contai ns as. nuch njtrogen as the. feed. shown in
Table 3, or ‘as nuch as 1.5 ut. %ER 9 PSR B early. does not.” TABLE 4. Typi cal
Range - Preferred Range Napht ha, voI % 0:5-3.-00- 1.0-2.5 Jet Fuel,
vol % 1 36
15- 25 C%lg rﬁntre1 ég;% trl g t:ec:gr@ %ev;hrr‘ch contarns a%rgucgdntcixg ans)'r%lgbst ﬁhy d'lhéﬁé% 3; fogel
and ot h®& MU4r & é"f s°t"|' 1Py LN EONEPY as 1 ower.. boiling .| iquids; .such.as

napht ha and .gasol i ne, can. be producengy4hydrocrack| ng. -heawy- gas.‘.o.r..l S, such
as.the light liquid fractron iR reactor 34. Although :t he:operdting
condr,tronsvvrthrnar eAvimcaen v EyeTSOTE-Tf L uence: onthe yield
of the products, the hydrocrackiy 1 Prefprpd Hapgent factor: in-

determ ning the yield} “Howewes i'n [hespracti ce' of this
i nvention, the hydroc ararlqrualgvomit Iysts-ascxel ec ed:eg4@sual |y a"highly-active
hydr@&:rackr ng cat-al ys{.Diebbievobmwp Uit “@f36convel si oms-2%s 't hep control I ed- ‘by
regul ating 'the terrper@rtazs@rlrybl%w 260-90ydr ofr aERF9Yy cat plyst-. “But; “f or
speci al needs the refiner can<sel'ect a Tower activity, nore selective

hydr ocr acld,ale Gl dle¥er Tfuewghcpglhéer( i it B M%%vﬂr B6Hing rigidsl bich @t Raphtha
fracti ofgy gaSdted) c@obd Sbdubsibly @Bv@cr@ékﬁﬁ @l&v%%‘dﬁg oils,| ducr £38hd i TG ne@foh ineSactor
naphthagy, b@hoﬁ@ #6 loperkiing @6rdRioKd ﬂﬂlrnC@ﬁy%roﬁﬁél&rngbdcfbh h&e|s66é infidinye B Mel YRRl of
|'i ght er mp pRRLE, the fyBlocraokmbTRkidlyst h8 phdie fattdeinl de@hrinihg thliyibidl of aet praduicti state.
cont act Agevértif R sradtitabi Bishiy@itos, tae kydrgracaigataypist senden ic oneiyt a bighly attive
el evat enydicap@igadatilyet. TmdaniusiSs Wbeveision ishiberptontaiod by ahullting tegtempasaura sf the
yi el d ahydreadtitig caanistiBut, for spediaistests thiei efinen foarh yelech @alpway nactivitp.dmere sseldetive r ed
by™MtRe hefdcrasking @Blystiwhichseeaiesi predsics middm)dishilaecactivns. subiag ot il gndtdiesel dyel.
pr oduc el theyefingri desiien panhthi.die, selpdihydregacking| catelysfs which gelegtiyply pmuﬂe@ent%r@radw%
cat al ysfor exampley tarbibe. 2R ligk} llavie festighds eanigeipd) with a spifagla hydigeracking catalust 4
are deseantifieng of Rloygtey tempgrayie snd; PG?Z’%BQheahas°ﬂ°e4'¥d‘yﬂ"?§°"ﬁ?e%se‘°r)’éﬁ"eﬁtp? et
di sclpseontare palstibwiop éfd”tVF’WEa"?PP;!PEﬂdE"‘%‘i"’é'ﬁdl éefl‘r‘ dr ocr aﬁﬁr n % . The

% i

m G

cat al yst ('ff°"?Jk‘|“§“°SI38rt"@Hf‘“zy g e %‘ﬁg' g? pl us
n: ckel gt’ﬁ’ﬂ’f: ‘F‘ Ak %’ iclqsp ove Ve m{fdéP

al um na, a 4_§ ] contamsr E{ u andysk

Xdr Sordelf l fRQ

4,062, 8tf J: .%X “
Suppes t , cat )h? §gxpo ! f'ﬁbg 5% 'rﬁ\tedq}}rgd h 'apglumfgbagqmeaﬂ éjgupport

- tungst e{ﬁer@ﬂfj Bk |K§ QJnt it alLoﬁ béér'\grﬂ(lﬁélﬁ ung&&r & nekel Bifi/dP Lol supp orted on
‘alum n0§'n{rﬂttﬁ@t)ﬁanzQm\lhcssﬁcaté)ﬁﬁfrt@ rﬁ&br!blﬁan WkrhHyBlopibbie RBGHRY Knowie 84 L2-0 kdoMmann as

LZ-10 Zgsuhriafion with aCpbHsiBR bl sRiBa-MirkiRa M aCjafmRfAr R xS THel ﬁ&eﬁdemtﬂ&ed)lifb i

ganmmra a{hrér@af&@stniﬂ&rédséfs th&etivity IEHEGatpst Witheut sigafidahtly difScting it sSREWLY HA typical

i ncr Easamlybib ®or a0ightVibtiy fradtion Beateaaitalaytgtirohdying dhtalgst Gnihbive ftably saNbreetat thg t he

sel ect i uhduits osiifiipanaaiirogetodry Siwsenbugh, i@ mbétgiiet spetiitpaictl f6rraasuttabtenretomesn feodstackt h a

hydr ocr agikhat the @mimatic/@mporenisdomantration oF stielje fusl. fidotiap ig tnettwithih therafamed sangd. - sul f ur

and .nitrogen are |.ow enough t.o neet -the specification f.or- a-suitable

ré‘f"or r feedstock.and that the aromatic conmponent -concent: rat r on--of-.the jet

fuel fraction is net within the preferred range. 40 45 50: 8- EP0579 750

O

tent

Bl TABLE 5 Napht ha- Typr caI Range : Preferred Range 5 RN
Vol . % of product -~ 10-40 15 30 SuI fur pprrw - 0.52) 0 o
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Ni't rogen, ppmw '0.05-0.2  © 0.07-0.15 Aromatics, wt.% . 5.0-20

7.5-15 Diesel 10 Vol . % of product . 20-80 - 30-55 Sul fur,  ppnmw
5.0-20 . 7.5-15 Nitrogen, ppnw =.0-5.0_ 1.5-3::5 Cetane

| ndex 40-50 . - 42-47- %0-579.750'3‘ SR Jet -Fuel: Vol . % of
pr oduct 10-40 . 15-30° Sulfur 'pprrw o 2 5- 10 ot 300-7.5
Ni trogen, ppnmw 0.5-2.0 =+ - A? R Ll e
Aromatics, w.% 15-25. [t 0 5 Vacuum Gas O I VoI %"-(')f'- pr oduct
25-75 - 35- 60 SuftHr—p PR 10—40— 5-30 25

Ni trogen, ppnmw 1. 5-Maphtha:." - - “|' Typjcal Rangp BreorakBanee g to maxi ni ze the

anmeunt ,of gasoline and nggbf Frdabceducesb-4y thijs impaenti on,| ‘then one selects
a di-fferent hydrocrackl Nguielpgihw st [f orobgdr ocrlacke. gt s he I i ght lLiquid
fraction. A suitable caf Rigsh, gpiwdescro.beeat i n'|U. SooRatsent |3,,929,672 i ssued
to Ward. U S. Patent 3, 92:9m6t§2,vd%scl oses2m hydr ocT.8eki ng N.O__ cat al y'st

~ having a Goup VIl netl—a Goup |VIB netal 4gnd a. hydrotrermally

st abi |l rzed Y zeolite su 1edon-alumna—Thils catal yst—gronotes. ...
producti on of gasoline oVolﬁerpﬂptddm:t yhen2089ed i 1 th@O-Einr oprjocessi ng reactor.
In yet a third alternat} S¢uentrodi meint $&P0 tregti ngSthe |idht |iqui d
fraction fromdistillatf Yirogenirpmy. 28, 18-58an He sUHPécted |t-0o i ntegral
operation, where reéactor CgaedErai nis a*B¥d’ of |hydfotreating catalyst- and a
bed of "hydrocracki.ng ca{t agtytggl n thi s enbodiqent the thirfd Iight Iiquid
fraction is first cont u|1ra e My UT O oCESSTI)g catal yst as
herei n descri bed previ 3 pup VT Eal cqnponent and a
Group VIB nmetal conmponenf. dh & hor 0|us, grgarfi ¢ p2{Eact oy oxide support
nost offen conposed of g .qbd fcon @ésn’ ng [no gepl'ite qr nol ecul ar

si éves, and under suit: ns, 1 ncludijng an el evatled 40
tenperature and the pres¥suemGss Ol dr ogen. For |exanpl e, suilt abl e condi ti ons
i ncl ude tenperature betWhwggs, @QQHMZ O[s#51 and 53%.60C. (392 - and 995[err]
F.) in the presence of |hgginpshwat pfe@sur e |bet yggn 6.8 |and 34.5 MPa (986
and 50@0 psia), prefer waoﬁw;pyaﬁ,n 10. 8s-a8d 2(- 7-'-W-a.5(150( and 3000 psia),
and nost preferably bet’ T "5 1 00. psia). In the

hydr ot t t t t he f.
ﬁ{efocggge' 51%86? ?@Eﬁam“' caﬁ s—JAt Cgﬂ.%so s S,Ep ﬁau?ﬁ ﬁynth.s % %z o4 néakto
ydr ogen ée{%be i u ety i

zone ot a%r Ilfjr%‘tﬁc bﬂ)gp %'%nrﬁet hd' ﬂ drét rMEI %fabrﬁz‘éb biffe su ported
condi ti ong, @r idle yét%Fﬂ%Ee@tdeﬁono@Bf% né ¥1S a%ﬁh@ﬁﬁ‘e%&léé@m A8 Ay drdprticessig NY
a hydrocrgghkdng catal ySt predetermned by the refiner to. give the desired
product sl aineyet S4sa dibiadtivasinbiamteR bl PdatifgORy ﬁ§’h$ ligfd - fra@ffon o didamitib Eflunineanglit
conponent &ntpd shijeted @S infefl dPorBBHE WheriBRI BN téntdir® a3l 3f Hyafdtreatihg talyghanti Aded
hydr ot Peagringgroaading) yatiat nadilst ihodiast shel third ightaguia fracipe isditst Gontacaa whie a suitable

mai nt ai nekydioprosasiag adtslyst aadgrein dessibel previchisy.t sueh ps oGrap U ntetal sompoanhtiicba i t
i s prefer@ed VB @atpl cmnpanesi oyl auorodsvimdrgaoies refegiotyonxide cmipmert mash béennéomposer of
upper bedalafinaandreontaigieg narpolietrahgieculansiaves, ehdcgndenryitablel agpgitions; dngludifg an elevated
hydr ocrackinpaatyarang the @sente of ybivgencForexemmie. @uligple icpndiigieanciugip dampefatyrp bpinpope
found i n aoss 20p3 pRpch§353 034492 B el 998 (T dp the PiasRNEe. AivEIqoet & @|pepseie betwaep 6828d f or
integral FcMBe (38R and 5900; nela). prplacably bebwesm AO- e 29-F MRa (1590 E%@Oﬁfp?‘é)r and,gost

hydr ocr ackPiRGR!y SpfweenTir! g@cﬁr?d”ﬁ%ﬂ‘é'ﬂ/?’ldczsp%aﬁ)o\" “394" ng, organonitrogen
hydr opr ocmgunrrcagfﬁn;g m aar% g& fga n;;“gg";gts are
. g?!gr ?L;ﬁa}%écf na:;km zon m i aL Z?j u r 5 |E le cﬁn% e%[; ag ) ae % erat Jsr%é zr{\jﬁggseureges
€ proces & a a/onen ?o t‘h 'Ha lidro Etu %pgﬁeﬂ ugt
is charac b‘?ar rleée hgﬁee oYreJt.ﬁ %e dFo@Ja nBﬂJEan By théialRda, in and

‘aromatic &95@(9 rea@t@rr\re§seﬁsm Phbkadslbr. hREQBRIOR it lsApréWFedfigb employidiiplel downfRM Bdctbr
for ex&myessel lc6iRaniddaN ug&r %4 ol hr 3Rtk Ceatdlyst particles and a. lowsr. bed. .of . hydrocracking
particles. A preferred. example of- integral: operation may ‘be:found in U.S; Patent 3,338,819 .issued to- Wood
which discloses a process fo_.__ ,ntegral operatlon that . mcludes a, second hydrotreatmg :Z0N8 - after the
hydrocracking zone, ... .. ... e e

The second catalytuc reactor 34 produces a hydroprocessed fractlon that |s removed through lme 36
The hydrotreated product in line-: 20 -and the.hydroprocessed. product in line 36 are. then combined, forming
a synthetic crude product in Ime 38 that can be processed as normal crude in the refinery.. The synthetic
crude product is charactenzed by greatly reduced concentrations: of sulfur. nitrogen,. and aromatrc compo-
nents as shown in Tables 2, 4 and 5 lt usually ‘toatain, for example,. less. than 20 vol.% aromatic

56
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EP 0 579 750 Bl cdnponents, and preferably less than 15 vol- %'-aromatic
conponents. It is preferired that a hi gh pressure, cold gas/liquid"
separator -40 be used to renove the-various gases. entrained-wth the
product. For exanple;, any" hydr cﬁj’e‘?ﬁ”%’(ﬁ"fmde ‘or_anmoni‘a ‘'t hat ‘may-be”
entrained with the product S renoved. The gases are remved through l'ine

42 and,the Ll 3Nede i 15 Jof’ r é? ﬁ S fs rfar hrthattrtc btbssure, |t
a erabl aro) tr en e

wrr_beﬂ%“‘jfugd’tgg ﬁg i"i_o\,q ,gm BIGRRE £ oRERAICt
obt ai neg Oy ' e'nt?am a ot paoa,crrrzr.ernmh Frie! gagaetrs ng
the qualj ‘)y It 'I‘ 42%9%%119195 Bﬁ)@u isqa’hdvgdqto HeQ¥RYSin InBagause this ..
hydrt qpr OC 5@‘ rﬁft& ‘M%ﬁ thb fot. ful f'gl‘frﬁ%n‘bf i njdrsprdd é’éﬁé@éré&r@t&%ﬁmﬁﬂ B{dh\ﬁﬁocﬁbw”and n
Table 2goahth T280. 5 i Ridlginaibr tékthg thb aGdityGét 1l AYM&R Gpédiichtion Hoéver d8dalise tnieet S
the ar Omdef%c&la&Cerd&ﬁtslrﬂﬁbdf»ﬂth AR B drdtilatecprodudEshowin inCTDebler 23 Sihd -theffinallet fasit i r e
f eedst ofdetioprbdudsd. ihQindV@4 Qasitp ma@y theh@mtia peciyatorotr amlty dot fash . Is captiastittie i n
t he pri gitiredddstotk e lineOM vipreath ihtvg bbéh all hyarsératiiad, posugestedvoitié prion an, ¢hebevequality ac ked
produgi regdiasogion eoud Bavb bedn;omaskedafrodacing terge concemneofta@mabmqrnm@nts rhoifiggein | et
fuel r athgst fudlharige pihetdueiictcould: abt-haye imehthe erometic spépficaliommat i ¢ specifi-cation. In
a pref err ¢da pafboe smbadimentiall the digh brgssurersteps inrthis proeass arp Funiahihe sgmegressdegihe run
at the sassrepf elktbe high pressurepesssisiof the eppaggtus of this "me a0 j§rusually; peiwess Sfand 34. Bf t he
appar at MBa (486 tahd - 5000 rpgle)s prefsrrblybetyepm 19- '"}/a"b’e%%'@ﬁa @ ?9 %r'ﬁ c?°%°4ps@) I\W“S" '9‘8 b
5000 "psbeiyeen J.afaad AbE )P &R a1 2PR0 psi nﬂ‘“%“*’wf Oﬁf 5 rrost

r re a

A %@i

pr ef er alipFategtic 19agieieldnandythg sagopd f?ta'ét'c ‘?{L he

pr essur Bogsss j§dfen iy T‘F ?'%‘? 'P’é’" B 2187 e’zmig'ft.ﬂ‘%edcyf and

the sec?ﬁ%@;?%‘t’ Clwg) orrrga Yy exgec ed pressurg%{‘ Q Lth ?ijres

ATt '"‘°"§°°‘T By S @%Zaé*iﬁzr% aem‘é gt%tﬂum“e
V! n

di st i 11 R g e i v b AR ah ot &1 2t ¢

and subg&gtmt,&tt, ribtQb B compmsiRiC t ed pressure drop across. ‘the catal yst
hi's Tnvention,is:Intended toinclude. many.no i.on and

addr t,i OBRAMPLEE exarrpl e aIthough the preferred enbodi.ment. . ; Jssed above
uses a singte gas/liquid ‘separ.at of. for renovi.ng. hydrogen suI fi de and.

anmoni a f rmasnkéniieh i2 Birthdrieleayibsd. 19iiee rbumtnd exaEples abich Are Miustraivecof | Starloas aseptw it e
gas/ | i qthb thverttiprasndtaee not itondad @b limifingotecdcopd of dhepmvarmion- esdefiedi by thecanbanded ¢laims. 25
EXAMPLES The invention.is further described.by .the . follow:ng: exanpt-es. whi ch
are ish| Bsmpltli ve of vari qus. aspects of the i-nvent i on .and ‘ar.e- not-:i:nt.ended
as limting the scope of  the:invention as defined- by ‘the. appended: ¢t ai ns.

30 Exanplimthis pemplprjasresidusmipadsiack: '@é'ﬂ@i@hﬂ’f? ﬁé‘édg—t 6@1@"1519 PR aaﬂéw /566{“@ r]

~ cont ai nimaig e 800 nRE nitrogengnd daving|af lgpst 8
havi ng BY heatingsthe frgdsiosk t@/@'??éhﬁsgné; i“r?%%l frb\"éheb { E 's
heat |3ﬁg"?"rF@"a\°/E‘eW§f°6@Rk"tgcfta<RH%tﬂ6 q??%", 'f' #F '@s' iég Fs c§ s
hydr ogel?. bﬂ‘tg f o'"tan?e@a'%"g' trﬂ?ﬂ "BYES '° "h‘ﬂ? rpé%s?‘ﬁ I NG st ep Is 13.6
MPa( 2008 3’1 r%fr ction |? conTh%d Gtk %kg alystegongli’tﬁ H)r ﬁﬂ&? E\bo ?39%%! 6‘4% r;rlQ’/o %Q(Ht

345 er I’} e(asur d. as Ngé) and %et§r§d %}toﬁoa ndném) g‘ll't (d( I 'n&bat?'bﬁsdﬁur e.
A\fapm 5r6f%1 ﬁ'éi fofafcPto lab %la@st Ar ?Q'hé SHBcesslr ochﬁBQ§ arb BRGLE.ON 1S
contact g Clata y@t' ﬂoypr@ésﬂr‘e%gaﬂ%@ttmw& b bsia)-plessund] aft LGV Yo Bi ckel

(measur @'5 her b)\e aﬁﬂ%u@ﬁdvtﬁ@ﬁyd%@f%ulfﬁé pkbaddad arrefoveti udihg™® basid@d sparator,
(neasureﬂ,dﬁéahymd gBad) 40. anorphous al um na support.. (hereinafter .

referred tife aGuid Fattial i ShntAd ) jow H1E5sire,ARE Sdphragr isdndlarlyl adtisineargas BTy, Thand

400 4£.. dédaldBf afuig fradlion 5fen Fackium alisplled Iis aracuin diftitiation T8Iun. MPa Hf&906 opea)

pressur eglun @ aodtHBE KHa @.04nchexdofOHgF ahd thb. ter fbeeataenteD IS Qureb3t ). Ayiightoligeid

sul f i de frgtiodis sepdrated drom anesidegl smmnﬂweae@asﬁtraaqm discandpir at or, yiel.ding a

hydr ot r eatToel light didui¢ tiractiés bydeptibatedt byacantagting] it witheptalush A 2t BeAY Br @8uF 2t Bot

separ at eressiieee!cabauty13EnMP2 (39001 peizipressure @nh g A4SV Phd 04w-1. Tnyresulling. hyflrgirgated

f r actsp oAropust frove rt"s\rae,etmhhaa ithetamnionig, anchthe hydsegar, sHifide @torirqeatqmﬁeddrﬂ"a ﬁﬁas"'ﬂﬁ'&

pressur &egRtof-he col umm.i.s about 6. 68. KPa éz 0" i-nches of

t enper at url@e jhydralested r”t’j ﬁ‘rgﬂé [ pyjdropyRegssech, ’°‘i"1°tqﬁri3dh?"r i f‘t"g'"% épﬂ?ta?t'éd

froma FE99 Redycpr il re resi dua streamis discarded. The light -Iiquid

fractro drot reat'ed byweontacting it wth ¢at al yst: As at 380[err] (716
Msure of “about’ 136 I\/Pa (2000 psi‘a) pressure’ and a LHSV of 1.0

i Ther %xtwathbrgw e rr&rt ,99%4 hyhroeﬁtkwu.aea@aﬁternzmaaat@e
anmoni ay, U ritdirti Ervﬂ fBfine eﬁJﬁWﬁ% mbhR| Aehs@rod 85 MbOFUS (%
separator e hy rotrea ed ‘product and e ydroprocessed product are then

~conbined forming a synt hetrc crude product for further refi nl ng




55 EXanple 2 In this exarrple the Itght Irthd fraction from Exarrple lis
hydr ocr acked, instead of being hydrotreated, by contacting it with .a
catal yst containing 15 wt.% o] ybdenum (mi ni nmum’ measured . as. l\/bCB) 5 w. %
10 EP 0 579 750 Bl nickel "(nedERPEP IR O, and 60 wt % hydrot hermal |y
stabilized Y zeolite di spersed in an alumna gel .matrix (substantr akly the

cat al yst as descrl ed b . S P te = sobisdt Had dgdter
referred” e ; %0 rothen’maﬁ Stgbrlzzad P8 eﬁgp j}er?i

d 3

(663[ err a‘ét’f °s§ _"-ﬂ% sss%%boﬁ%wa»acc
H2/ m 0| 3 e%ve@n 20%n

hr=1 csg 5@@,{, -he CI AlTS.; 1. An
appar at us or upgra rocracked resi dua COnpr.i sk ng: 1G) ~means

for sepagpihd!g the hydr ocr acked residua into a first fractlon and a- second
fraction; a neans-for -catal ytrcaHy hydr ot reating the first- fractr ‘on, in
fluid COI‘imtdthldbaératmonbtadlsgmﬁrma@srefsluampasrn@t| ng, in the presence of
hydroggn at emeanstic GeparaBiSitié Bydaiadckea resiusitita ladirst taptidnaantna sedoydifrastione at ed
fraction; a-meaesnsffarcataltdalymydiogbating the Grst Festianeio dinid commuridatinn with séid means for
conmmuni cat i ssparating,hin- marpcbsemanswﬁ@gerﬂit elevatedsmmuratandttgmperdurﬁdp fiarm athyfiroteated
fracti on arfdetionr esi-dua fracti'cn; ~a means for catal ytically hydroprocessing
the third frastmesns for Nacubmidistitingrire speond framioniln fuid spramppicatidD ‘f'é‘ saigl meRRsn for

di st i I%5i ng, separatingido forea thirg acion 300 @resim Yo% or m a hydr opr esselg fraction;
and means f or aM9ARsi feroa 'Ygﬁt’V@VHVEPﬁﬁS?'@a‘P%H"“F f’%t"t Brt'“%‘i/tnct"g %’Bﬁatfnl'q’ rsﬂpr"t“)’i"éssed
fraction, ifff “IaF‘t!r'l“d"%B‘Pﬁ'rﬁ' th resat'qe A 0o 8 g;{ C'I AAR (ﬁ Ll )
hydr ot r eat i ngMe#NS f‘?’rcP@P'"'f'Qﬁ?d’t ‘Pﬁ Q r‘% ‘ttd° '° % gvd]l)zat Ic':,l,’
hydr ot r eat i “‘t"{t;iéthts F’{‘"ﬁ’ ?W%? ‘?hyd et SRS °6'f %‘ dai d
means For CHPRISATELUS I Otreatlngtheflrst fractron

COITpI'I SES rreans

for contgct Lih 94 Wbdnd 17 SRR HharGiRERIG 1 74 frictich EoMpridbs! |
met al g +h papa?ugc fslald %th ;Qﬁstgc‘};ﬁtﬁl stn%%;t Qblp éﬁ Wrfd . aré& érouprhlé
appar at us et egfedbtgrys,@, Goup Vi1l nmetal .is selected. fromthe

group ,gonsi st ng o niLckel and. cobalt and - sar d. Group VI'B rrE_al,... ,sel ect ed
from t' e 301 e RpsaPds o Claltg2 WherdP kérdr)d&.npl TN Aokl fs\sBIddeom 1B grodp. cohdigting piidkelt US
of O ai ms Zan@rcoBaiVBRs Sdid) GRoah V1B @fefaR Bt sbreyteomdahe grose arsisirg. dfrmoiytbibremgandup
consi sting wfgsehumi na, silica-alumna, silica; titania, magnesi.a;.

zirconia, beryllia, beryllia, silica- magnesi a.and s|I|ca titania. 5. The
appar ab ud. ofheGppdrates f Claims42 Drrﬂ:tvtmmrm@lcarefmmombrls ehiagted Slomdhe dreupsespsision of
fracti on bediowis, sitpeaiumina rjica, fitanis.erngrrgiaf ziraenia, batylisnsilicrmagnesia ard Hicatipria-at i on
means, the neans f-or  degassing.i-n.fd:ui d comuni-cati-on .35 - ~wit-h t he nmeans
. for sepafat Thegoeanaiust df laimeciiion iofiuging 2 regansiar §RIASTIEY 1S, seqqrtréfrsﬁgpat (¢, Sepgigting

. Clains 1 tothesecapebiastion qnibe yasurs distition gsansgihe H'ga"Stf?té"’?Pé%t?% iyt communication

- cat al y®i cal Vi thamease PéaetpP'ﬁ'ﬁ'gtah‘éthF vaogym F'FtQEtPP and the neans for

cat al ytlcaII A ah drotre th h| r f‘lr atecrtsl n araeat"o Etﬁe egnsator c t%g‘[re

_ pressure 4 7 % s ot

~catal yti caI 'fy &’dﬁ%ﬂ"’ ” f"hd h"i'er °r'é’8t§'t’tb°ﬁ cor r se rot r%é‘ﬁ ng
r &dct or. appara't d)s olf' ‘Caim7 wher ei n said hydrot reat| ng react or

met al lespidPPOrted on a refractory oxide.

appar at us o al ns wher ei n sai d nmeans for catal yti cal I y

hydr opr ogesfengpdrites 6fh1kirrd 7f vitdkln S1A. Hy veRatimSactor RYMHIRCT SedridgdrblsatigaatalyS0

10. Thg appaiptisity Dérosy VAl Metalaniia @i IVIESRbtEl shinpditeaconaakfangryrosiget. or . cont ai ns a
hydr ocracki ng catal yst for. the. production of mdbarrel products .11. ‘The
appar at us. ofheGppatatuotvinamsi o & aheaoinyattt meana tk patgyticdudwmprmsﬁtmrtmﬂsthw fraction
hydr ocr acki dfog\pogetsalhyorbcrdo&ng teh@torpr oduct i on. of napht ha. o

cont ai n S ﬁﬂgat%y gr(ﬁ;uh eI ah 'Gmer%ﬁt s‘aildyﬁéans“'ér catalytr@ém}mfld@dr&gssﬁtg @eOtHer Mctrdn

so 10, The apparatus of Clalm 9 wherem sard hydrocracklng reactor contams a hydrocrackmg catalyst for the
production of mrdbarrel products :

11. The apparatus of Claqm 9 wherern sald hydrocraclnng reactor contalns a. hydrocrackmg catalyst for the
productton of naphtha _ '_ .

55 . SR I RS IELA . :. L L TR s ‘__-._-_,‘;?__,.'__; .
12. The apparatus of Clarms 1' 0 1-,yv,l__1'9re’_in_said means -for_catalytically _hyqrotreating.the_ tht_rd;-fr_.actton
compyises an. mtegrated systom:.. o .. S :
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55 12." The apparatus .of Clains 1 to 11 wherein said neans for “cat alitlcal Ilr

hydrotreating the third fraction conprises an integrated ﬂms‘l m\lﬂn
579 750 Bl *» C L M S *nlcmn A

Ni O, and 60 wt. % hydr ot her mal | y seatﬁmﬂs@aw zeolite dispetsed i'n an
alum na gel matrix (substantially’the catal yst as descrl bed in U.S. Patent
3,929,672, Exanple 18 and hereinafter referred to as "catalyst B'"). The
processi 'Pt@i‘eb@)”r?ar‘t“?doﬁs”@? nd f wii h ‘8‘34 ’f‘"ly Staé? 'Zeé’ ?F%@lﬂ‘sé?eré?d '&tf’ﬁlﬁ'“"l@ %9' I\/Pa
(2000 psiay 5 P' ‘“efi@’rsfzﬂsé’ sefl

e 9
HilE S oete b i

he secon
npr i’si r Separatl ng he hydr ocracked resi.dua |nto a
frrst fr HOn and a second fractlon a neans for catalytically
hydrotreatrng the first fraction, in fluid conmmunication with said nmeans

for sepajatgsny paréuts thﬁ,gBB.ﬁéﬁ;tmraeiﬁedhé(s%'u%&ﬁbn%g el evated pressure and
tenpeyat ure, §Gank {r Bogaralidith® hydPtRbalrbsiuh Nk firet 1ABRA &nd PocHRGabtihdi sti | i ng
t he second fr@ﬁkbr%%r daRlylida¥ ByPadeRiig tHodkst @Ectvn, irfivkBdothrmtRiadlion WK salPmeans for
separ at i Ng,sepaatih@id1thd preséricd of hyardge® &t aadte@prewrma tdnipaeature) o fodn SBRRGrehted

cat al yti calgaptiolydr opr ocessing the third fraction, in fluid comunication

Wi th said nmeansnehs fov aaum diktitivg thlaisigag:;ndi*gacﬁtoh;einpmmsmniodtiodny\ﬂh cgje metans foor m
a hydrsopr ocessatidg. fta faut a trd fragtidn aelaarssiduwartragtiombi ni ng sai d hydrotreat ed
fraction w t ha maarg féryedialytinathclsimecdssiag the third friagtiof, linifluild communication witht $aiskmeens h
sai d neans férgrcupatdiskiVing, indhe gresepedr o hydsegen tegformhahydiopropesseddraciionnandnd sai d
nmeans for catapapsifegpmhinipgsaid hydrpiragtest frastian with seid dydrpprecgssed fractip in flud commu-
ppyr at us @fcatiop yithsaid wieansdprratalyticpliyyhydraireating thedirsh froatipad) spid mpaRsoet @iiviiendy t he
fi rst”fract"V‘BPP"@BWdP?@\é%f'?FB%{hs for cont actl ng the f| rst fractlon with a
catal yst_cq a orted on a
refract ofy rrer;éfat gl %1%5 ?‘%\t“ e '°Et'é‘i‘°ﬁ‘!y2"y gﬂarg@ f rg f’ég @mvf;f
netal is sé’?efﬁ eqo 8‘m9t@ g CERFPRTHGETM TR NI LB £ VAR 8 ai d
Group VI B 6t ar P ef'ec Y oMt he group consisting of nol ybdenum and

tungs €, ea‘ba %t 8B é@h&én%d@m@f%r@m&?ks@ls fréth the Stlufl obrid @i Gt it

oxide is sghg ddOLBd BRouf Vil FhefaP RS Seidctel drof the N@nsisihg bl Mo mrﬁ'%nd
silica, titgg étg,, rragnesr a, zirconia, beryl | ca- magnesi a and

silica- t|tan|a 5. The apparatus of Clalms 1 to 4 I ncluding a neans for
degasg ng trhée asiRmafRdr Clantsl 2 63 WRIré Said Rpatia bidp it BelectICRATNG HRGH EamBisthg ot he
vacuum di Staiuninaf sila-al0mina Silicd, i@niawwignesfapsircolig Bsrglid) Silidafindghdsiachng silidaian@Aat | on
35 w th the nmeans.for. separating and the vacuumdistill.ati.on nmeans. 6.
The appas.atths appafatu€loaClansll .tb@ ificluding @rnagans fohdegassing shd sconddigetion beforg sefanating
means for dwtssbondifeetionyon yedvactunedistillatign trieensf the giearsrfarcdegamaing iorfididt deemumieation f or
cat al 9t i camtly thaynheos foeseparalipg andthe Macpem tisilgion areaes: e oper abl e at the sane
pressure. 40 7. The a paratus of Claim & to 6 wherein said neans for

cat al yti®alh §l/'?f{,9 QF& Bﬁ@ﬁ hde thahersin (e mears; fopfe i 8@ dnegng, faf regtalviieatly ng
ctor. dirsydrapioncpnd 1hp /mega fas catalyligally hydreiredling dbg e fragtioptast
nt ains, a°§°é@:6°nﬂ“{??ﬁ§?‘81pr"§%ﬂ"? ng ‘catal yst 45 conpri sing a Group VI

e B P S AR S A SR e 98

hydroprocess’?'hg ract I on conprises a hydrocrackl ng reactor

10. The @pRaAJ ghdddnulfor Slail Pwherdi SR Hardfdathgustid? .s’w.le thacsm%rarrea% b ? a
hydr ogr ackicgteirisib @latsub VitthethiRRd R GRIEP Vg .ﬂaauef rBfactdfyQptide!.S 'le] Wﬁ
apparatus of Carm9 wherein sai.d hydrocrackr ng reactor contai ns a
hydr ocr ag K iTRg) appaiatils b Clakviar1 folEwhvrentssd s ok catapizhilyhydrégroceddh) HPMRE Rhdéen Of
Clainms 1 toorariusmﬁ)elrdorasmqiemns for catalytically. hydrot reating the third
fraction

50 10 The apparatus of Claim 9 whereln sa|d hydrocrackmg reactor contalns a hydrocrackmg catalyst for the

" production of midbarrel products.

11. The apparatus of Cl'a.‘im .9__v_vhere'in_ said hydrocracking reacto_n contains'a hydrocr_acki_ng cat'a.lyst_'f'or the
production of naphtha
55 -
12. The apparatus of Clalms 1 to 11 wherein said means for catalytlcally hydrotreatmg the thlrd fractron
comprises an integrated system..
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18. Procéde selon l'une des revendicatlons 1 6 ou 17, dans lequel ledit oxyde réfractalre est choisi dans le
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volume de composants aromathues

40

45

50

55

17



