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Disadvantaged crudes often contain relatively high levels of re31&ue Such high

levels of residue tend to be difficult and expensive to transport and/or process using
conventional facilities. _

Disadvantaged crudes often contain organically bound heteroatoms (for example,
sulfur, oxygen, and nitrogen). Organically bound heteroatoms may, in some situations,

have an adverse effect on catalysts.



for exanple, nickel, vanadium and/or iron. During
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facilities. D sadvantaged crudes also tend to exhibit
instability during processing in conventional
facilities. Crude instability tends to result in phase
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systens, nethods, and/or catal ysts that can change

sel ected properties in a disadvantaged crude while

only selectively changi ng other properties in the
dlsadvantqged crude. SUMVARY OF THE | NVENTI ON 5
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conprising one or nore netals from Colum 6 of the

Peri odi c Table, one or nore conpounds of one or nore
metals from Colum 6 of the Periodic Table, or
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material, as determ ned by x-ray diffraction;. and
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The invention al so provides a nethod of producing a
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produce a total product that includes the crude

product, wherein the crude product is a liquid

m xture at 25 C and 0. 101 MPa, the crude feed having a
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the crude product has a TAN of at nost 90%rel ative to
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eodd of (R I é‘&}nfeﬂﬁof HRHNIdR 148 tvillereir leWFE edntentds S dedrmined

organi ¢ acids_of at |east 0.00001 grams, and the one
orbyro¥IM Methed Py48s conprising: (a) a first catal yst,
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fromO. 0001 to Opr
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- Thg, dhﬁ}(&@f&@ﬁe&hé TahlE QYlcABea & we?ghhem&il R etii@h ered¥: and

crude product, co contacting a crude f eed
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20 t Nkl é}ﬁlaﬂaﬁ& eaftﬁ"ﬁeﬁf Hﬂﬁetﬂrsﬁglé? adR1E8 'of'attnhﬂt gpLdistehe
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t heontepipf alkplbmetale endhrilalinengirth metab in Bl FalR ok aﬁgﬂuﬁﬁ%m the crude
S afe&i; WikrefAREntEH: of AlEH ri0, R4 SlkAfb-Asrth AL, in BetaliEdltBof organic
al kal'i ne-earth nEtan@?Igr&,\ 18[ ne or nore organic
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per Igr 1113 gﬁerﬁlbﬁl [E‘lgo ﬁregges aanc:lﬁﬂ of prﬁdlming Atorudé plaﬂlicalc()mpnsmg
met al , . an al.in ear S
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U ARS8 Vi PR B e
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or gcmtrn lbnamndtstlngmomdm@ns sugli that lmdi howiisespederveloeit ia aconigsfing
alkali nmetal, and al kaline-earth netal, in netal salts

of organic acids is as deternined by




5 ASTM Met hod D1318. The invention al so provides a
nmet hod of producing a crude product, conprising:
contacting a crude feed with one or nore catal ysts to
produce a total product that includes the crude

pVOR63%her ei n the crude product is a |iqui BCHIS20Q#042399
at 25 C and 0.101 MPa, the crude feed having, per
gram of crude feed, a total N /V/Fe content of at

| 6258 isQvq042 2hP1d Eﬁﬁ’épro@lct he3 %31l @biRer? bf A1 rEetd] AdnYl Sk Sline-

o il et Rt B) 9P P R e,

Tahlh %bkalﬁﬁ%aﬁ{ mER B eI BAY OfiStglic RL itthe f0dcfeedWhdabis content
from Col um 6 of thePI‘I?dIC Tab] e, calcuI%ted

et Glvel e abanalalies <ath it G motpl S AS PTEREIR AN g dSTePiRes by
5 COMdPEMARBIEARLE. ti ons such that |iquid hourly space
in a contag one.i s, over

vel oci t h- and the
crude Eﬁ%’&uﬁ‘%%‘%" %T°‘Péﬂ5 8& od Wﬁgdu@iﬁlﬁtaé’f’fge B’P&‘E’P CORRHSIDg;
1 &oﬁﬁ&@:@fa chide feNﬂ widh b o2 Qmi'eﬁiaialy@ﬂ‘s td freduce aitheal freduby that includes

rel Ni CO ent, 1 S,as. { er,m.ned
Shilesodsst, wieres e Bite PRASE e it BuREE & 2 C3kb Jor e
p rtﬁﬁﬁﬁ:}!d’tﬁc&l&m@:ﬁgdﬁr grino dfrtide fesdngwiabNiAg/Fe comamnofzat teash .06002
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whesre nretalsffﬁmm‘:amiﬂn pofitiePerioiie Tabléicgeipmnere sumpoandsiof A oCmore

d f
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ofthﬂxqu@d comguotling csmzictmg coodltmrenuchihat dquifl bawly SPM@@@QCIW ina
grc%HBc Z ﬂéllg et lﬁalpd al?cfthé @thgg PE?NW%@LM of at most
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15 Pe?ﬂl"’/mftbe NidtFecontsntoldhe crude f@dn@mmﬂwgwn@ﬁ@ss?dwwd
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m Xt ur es ereof and controllin contacti n&m
condi t Tbmvwemalsvrmvwehe I@ﬂl&?@éﬂﬁﬁa g e cnderg bﬁ%@ﬁmg‘

- 23o0Rke @tcnﬁg fé& wﬁp&ie o? Fretfatal YO8 tPprikEREa HRNpB Mt @bt ihdd@les -

crude feed, hem crude product. _has a sul fur

cdhe ende Rwduv@wm@%%mﬁﬁ@ogw is @liquid mugre apd “Cread 010l dPe,

20 f @bl erudd¥8Eiating gﬁlgﬁﬂn ofRiie@etd: dnSox@genditer emwastmoo@asg?%
Met hod E385,

r con L 1s a
e s O A S g‘gﬁﬁ %%0“3/ of the
medah0dts Qf)mﬁi{sﬁ:@%ﬁ% m?cﬁe (ﬁjlemud ﬁoﬁrmmi 6 ofGlyHeEbAE Takle, oﬁfﬁor .
contactin rude 1 ee I
R R EPRE PHA S B dpett e LA e gty TRl o idres
|O rm&sﬁt andwbt&foﬂing chhetifg manmsedcthcthat the caudé pxqﬂucdhamau bxygen

25 <o B TRIOPRghibe Stvpssicftefol BF FbSE et B Bproiroduct s

| &aﬁﬂﬁn&oﬁl@ﬁ@ﬁ 70 -OF 08, theeaulfura:osta:itfoﬂme cai¢ feerd, whéreintoxygeast

o .
0 PP 502 Rl SRR 15001 ol
ofASTMhRdrokiMiZ% Tabl e, one or 17 WD 2005/063929

PCT/ /
o S NP CHGPER Rl  REPRY M Rh 80Kl Somprisg
30 m comtacting a ctude feed frjth enechr oretcatalyists toppredyng aiiotal prgduct that includes

N oprhe S e Bl hidEp S 5 ik 30y ol Fhot e
ofthe tredmfmddmwila@dl’ gram df arivls fmdmjtetal ¥ Olle eantetef ahleast 0.H@02
¢ oé%‘ﬁ{‘ \%1\?100.5{ suﬁ’gr binOnCoPlt 142019001 Erdfus GARIAGind A ledsPEneOF HEE

catalysts compnsmg one or more metals from Column 6 of the Periodic Table, one or
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5 N/V/Fe content is as determ ned by ASTM Met hod
D5708, and sul fur content is as determ ned by ASTM
Met hod D4294. The invention al so provides a nethod of

produci ng) a crude product, conprising: contacti n§
cWOFH%EER with one or nore catal ysts to prodBfcEUS004/042399

total product that includes the crude product,
wherein the crude product is a liquid mxture at 25 C

angod c&%%%f oﬂelfbr H&l?et :ﬁét&l?ﬁoﬁ eﬁﬁmmwes:eﬂ@hmmoardmms
nore al Kal i tal salts of .one qr aci ds
o Berecy Anf SPTFOg ST ESPHHOTEHS thal Hie ceidg Proget b tigh o
grmwsc@wnd@f at Rbst ]?D“)Sbﬂiheﬂ%fvmgrc&sﬁént of thecruds feete atfdawcf rude
avi ng, per gr r tota ont e .
o eadie b S St 3 0 of i feleR of SRR pogt wherein
5S ahMgéon%&aas &eteaﬁiné@bgoﬁ?m Mﬁgﬂ?s@o@@ﬂtﬁﬂ_ ff@rrcamn t émd
esi du east 0.1 grains of residue,
e&?‘“P‘ﬁ@’s@%&"&"gmghc atal ysts conprising one or
FTD re 15hémvaikisn ilﬁdilffb\ﬁ‘dﬂs wmiettod of produeinPe ciudelproduks lobmprising:
one or., hore of one : .
oG ST Rt B P F ok s Bt o BropleP Bt nctudes
antle ﬂmctet;rmdubu, Wherein theendé prothichiy a(hqund intixtone gt 25/Chand H.491 MPa,

o S A 5 o B ot

ear _
cor crkmraxﬂkaane eanthitmeB0 34lts Of dra er momoegatic afidspienixiures thereaf, the

o815 38 (R o) B b3 et 48 Gine
r esrthimetal; ormentsalsfof FQariGalds of atildast 0:0989 ldmna; airrt snesidygfoontent
aft iégf 1 %ﬁﬁg of 1@ e, éﬂﬂ%{ I@éspoxfé(b@ Q &lnﬁﬁghg St nore

eart met al I n nmet rgani c

15 aonmls frem Cabupnetaf ﬂmPﬁmwﬂbl&sw Wmmmi%of oamr more
r %ﬁétgyﬁmﬁ QRIuBR6 df he@Sristed BAbIE GGiixies Aertd: axmoti@&hmg

. The invention al so provides a method of
pregataeting gonditions,seh Fatghr errde rEQsiuphing? 1qip! content of gipli metal, gpd

a AEMEEek8 Btalid ﬁet@l%ﬁlts‘lffofé&h@a&@to@hﬁ’tﬁésﬁ%/@oﬂh@&ﬂdﬁﬁt of alkali
t ot al product ‘that incl udes t he crude gduc

wHestel; 9ad alkalineregrtrmpialy p patal salts gf greauir; 34id %?rééeaffedz@e prude
20 arﬁ%&ct]glﬁaad Medue cohﬂlgt of 70L0150% SREL &amm?ntem of thgEraie faéd, and

crude fee si due cont ent at . | eas

i S AR L R T o5 e acica s

0. £ Qi YR STM M eibd 1D £33 81 and Reeidad colntest is Ssaderinrintdby ASTM

cgg?%@% one or nore netals from Colum 6 of the

P P2l e, one or 30 nore conpounds of one or

nor e rrﬁhain%nhbmmcﬁnb\tﬂdm afethbd bifmodﬁeln'g a)dxiude ﬁ'adhice ponpprising:

m Xtures and cont ra.{ sts o 0 c nrg(%uc th?tmcludes

e
25 7 SSBRER g ShodE REP i Sby SO
NI thddride prainttewhereif ﬂmbmd@mbdtﬁt)i%’m dlf]ultl m’i@dﬁ BWSF—"@ andfit EriviPa,

f.th feed d : i
0 ot S HEhE 55 PR of e Pl Ui R BOMG: oF ol o B0 HR
f e:e&ildueymré adotal Niy/RaRoe 5f a@@gmomrgru@ﬂ aglat 3492 36001 the
N
B8 R0 3 ABACE Tl AP VIR PRI
30 Dma’commendswf/emm owreanesads foomo Coliyms 621 the Pprindicofable, or mixtures
Prdis Ad a.u%n@g CortdcREMDhditi GR TS 1 crud S RBERE LA A thedd

crueTee one or nore catalysts to produce a
t J¥ifY/Foeanttntaf at mest 9% ef the¥iV/Fs corirat efthaieudsfend gad the crude

V‘ﬂgécﬁl:{haE DEBEHLReR 0P AN EI0v SF 1R rbdiditd icBhtdht ¥ HE @ru&tfee%?wﬁérein
a 0.101 I\/I%a, :
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the crude feed conprising one or nore al kali netal

salts of one or nore | organic acids, one or: nore

al kaline-earth nmetal salts of one or nore organic

acids, or mxtures thereof, the crude feed havi nsqz

p¥P 2005983928 crude feed, a vacuum gas oi | (" v US20041042399
content of at least 0.1 grans, and a total content of

al kali netal, and alkaline-earth netal, in netal salts

of N{FO/FR LSRG & a@l&étéiﬁmﬁﬁ bQAQWM@ncmrmsmaraﬂd RbidhemdBtentans
of the catalg si nprlssone or nore nmnetals from

Cofieigmingd Bf A WIH387-Tabl e, one or nore conmpounds
_cl)_ f ] Io Ne TRE inVBtin ak® p@ﬁaesfan?mo@mf ptﬁmcﬁlgalfclntdh proEeo'tJ contpdsing:
abl e,  or tures thereo ont r.o
ST B P 78S e RIS oA A 0t prodt st ggludes
5a ﬂx@&ﬁhe Fr6dice Rihereih tid dadeiprodadt & 2 hqafddmxmtel«eanﬁ Cand Ar10hMPa,
nmet a

t al | t f f at St
e e L e i e
mi‘brg‘hore hlﬁaliﬂiﬁ-&ﬂih m‘aialtsﬂts@f ox&rog amaoormcc#slds for mixturesthetet, the

the crude d ;
70 RToR b SLRP Bt oot R g R b o at s
whe gtams,\4xDa etal cemiént bisliad nubed, endrﬂhtéme-bgrtb/k&ﬁw ivineiabehlts of
10 g;sgrgﬂlc aecldg g? ? ﬁé nt Of an%lat(l%is rllemﬁlﬂglcatalg{fgcom ises one or.more

ani c aci ds
i smalals dtemdl‘qmmre@oﬂ;tbte mmm TN@Q lesgor kg @mppurig offgng or more
| nyy &1&% £ Pe%%d:@TEﬁé Gpﬂlxmmsnﬁeg&%%@%nﬁomgde
pr 0dd Ising: cont cru one

or cmmmn@hgls B@htﬂ@t fhe eldlétnfo@ct s & totg) corent of allgpljmetal, and
in 91‘(:51%9 §, dﬂﬁal Cif WiLE B0 M%mc‘%‘i@i & af:‘mt){i @0‘% ro?'ﬂl@ cbH & Ui‘%ﬂkah

is a mXture at 25 he crude

15 eeutahm aﬂghnqa@rth gcteitometalsplipof P@é'ac acad%ﬁlamﬂﬁ fees): pdd the
CORh & Prodibt 18 a WVeRSdoneni P 96230006 BRBV GORBntént VIR &8 fBd -

of at least 0.1 grans, and at | east one_of the

catvhirsis VE QL emisai g acdet gty ST Vet D3F T W&ﬁ?%l"ﬁﬂ#h |
‘ 6 Qlfetai R&l QOGS nEaD iemetANEIF offekie at PR WeEANI6d TESTM

nore netals from Col um 6 of the Periodic Table, or
m M“'H’P%Q 38er eof ; "and controlling contacting

20C 0? d'/ t 108 Snventiol ats? plovidese m&tﬂag pzb?d:lﬂ%ta chals pfodtidicainprising:
Ni /V/ Fe content of at nos % t he Ni t
of SqUAsting 4 fFude gﬁeédmhéﬁ?j"‘t‘?fge %ﬂ%g%f%q?)%a%f‘ 1‘1’1‘}5( oo B 56lhaes
C Ot @fiike frbduct] th&rBﬁ%dlfmde fpﬁbdh@ﬁ a:m;nidemmmfat 251 and 081 MPa,
f eed, n. VGO cont | n
Ve BR - gapheingr e G rac e LT NV el et

AS@'ﬂhﬂnMEhd]@UGDSc?:ﬂtﬂnt of aihenstl nveahs, end i leas ops efihecelysts comprises
rret hod of

25 e e ot SRS G L pha Y pRARE ibic, SRUPHLS cBdbqunds of one
pr ogiiere matatsditoad qummdﬁl oft the ]Pmdlp ﬂu"cbltu OEmlxtltrtséhmOﬁ,c?ed controlllng

Bt S5uhie RS s B U AORBHEE o o Vb Relb L

or 9086 pEthaNI(S[Fe comenabf tharuds ferd, @déhmmméu@ hagemnY @O content of
0 P 0. min

ACk1330000ne Y80 MR SO GRAAR W TR RALRARIIE deflfmined by

| he-ear met a [ one or nor.e organi c
30ac |A(S§M Meﬂmﬁ Ri307.asd Ni{¥Fe eputentis@s deteymingd byj&STFidddethod D5708.

havi ng, i %{veﬁfoﬂ r{i & gﬁoglﬁé%éﬂ?o‘a%f ?1‘3 dﬁcﬂ'fgaal crfd® Bfoﬂﬁﬂt c91fnpnsm g:

al kali netal, kali ne- ear met al i n et
s akentactifg mgkrfqreé vaﬂ:u ofie;orgRore gatalystide produse @ totel gfoaﬁcé thasalﬁ%l“des

at eSARE prafGt, WhedeliGhe &ﬁie?a!m)ﬂﬁ&% 4 1§quﬂbﬁ1§ﬂufb%bt5%@%d 0.101 MPa,

ini nlg a support wth'one or nore metals from
Colbg sride e compehise s surealksl Fiei@! salfhef Qi orFaerg organic acids, one
conmpounds of one or nore netals from Colum 6 of the
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Periodic Table, or m xtures thereof to produce a

catal yst precursor, and form ng the catalyst by

heating a precursor of the catalyst in the presence of
one or nore sulfur containing conpounds at a

t WRZASH6192L bel ow 400 C; and control | ing contBHckV§0e/042399
condi tions such that the crude product has a total
content of alkali netal, and al kaline-earth 10 netal,

| 0, A8l aahkagﬂsLéaﬁh R taDLa S H e a;cm&s o@ﬁm&ic:dﬁp@:tmﬁﬁﬁés drebfend

cont ent al kali net al al kal i n t a
rehexiruds fred daig, pergzan of %@Fg%ed’l ajotal fonten tl?g%[“f'helg%ﬁ Saalkitine-
I BalC MR batR bof or@adicdcids Bt &ast 030000 1adriend, amm mtﬂm of the
met a in netal salts of organlc acids is qul aﬁ:.mnsof
b;ﬁataIKSﬂrmohlétnﬁ‘HﬁlbDf@ﬁmﬁﬁé“ PR WHE PR5PF ORGP
5 ﬂﬁﬁétﬁmtoaf: TR dh@érﬁﬂ:fr@c&dpdd:ﬂﬁ bf@ﬂucmoremmin”ﬁrm ﬁ‘glJ.lmn §5f the
cont ac |n a crude ee W one nore cC (0]
prPGB%%T%P St ghetey e ¥ g R fpg Aidlonthal
@Q.Efﬁttby h&&tﬁd e yffgcﬁrhtﬁ of tht Gltal st nctbecpresenceaf brecpn imgrensulforur e
an ‘ a t .the Uae . r
grcgﬁtﬁlamge?fa%mi e%albéglpsfa#ﬁb&[é‘”ﬁfbp \)‘?”rimil §‘§ﬂ?£ﬁ¥ celactift”

| efditiéhs 0RB @R the eAadSproartha b tdiat asttent nialiohi metad, and alkaline-earth

tal ysts b bl gy

10 SRS el Sk SR P RSO SRR i b

Tadv&aﬁne &mi nital, momaammmgam acﬁdscm the orudprfred vhereinspatpng of
B;efm glg,g e i Ca 91&1&@}?& aﬂfca%g(fs%tgﬁnmcdby

yst precursor; and form ng
th&smw&lﬂfpﬂﬂ)mw heating the catal yst precursor in the

presenge, of exfiFatsf o] SQS%HJ&E Hg,ﬁs&eﬁahemagp@mewﬂﬁmg

at atenper ure ntrol I n
15 cowtiactingagrude fedd mtbm@ a5 rore celalysts fﬂrﬂ?ﬂd}%ﬁ@%?%@l‘tf&l‘mtﬁyéu‘ies

. con?%rﬁ‘ltle ﬂ}#&uyégﬁ%%g{e%@ & Plodit} is ABgkid mdetie of 25t°|mm&|0/1M M8a, v

wherein N /V/Fe co
st iane 28 gy aEsrmesOrRatsl GRS comtt R G PRO02
%rgné’ LV HLGS offe &ffﬂahdc%taﬁ@mmtﬂaae b}ﬂ %uﬂnsigmg ﬁ@!ﬁpp@lﬁ @ith 6fie or

conposition: at | east grans

hyl@jﬁl@@{f Gelumn 4 ofihe Pqerwslc T&Iﬂ@é)nﬂ IJROre B‘IRHOB?FS of one or more
20 befwgie ﬁoﬁ@lo@nﬁi‘%f@iﬁ:@eﬁo@é Tdble] Oimibddees titkeof ©Eddud: A@thlyst

grans of dr ocar bons oi li ra
o BeoneRUABas (i SHa st by Realp B P p e fusgencgof one
| e&%ﬁorgsmﬂcogfaﬂ]@ c3%p@fnd§atd§2 abn&rl&ldw 400 °@; dndicbritvol)ing
range distrijbutiop betwe
\Pipiag g copiane puoh b o et = el By frs Fongy pPet most
gr G0% oftthe NIME/FO EonltBdtt 6f thedride)feet Swipesin i/ Wilfe caorftent is @eléetermined
produ [ tion also provides a crude
co%&ﬁ“@ ﬂg{yﬁ% per gram of conposition: at |east
0. 01 grrastvedtios dsé proyvides: cdele esmposition wmgsfmmmoﬁ ereide
D4294; .at | east 2 ra
P%ﬂﬂ% P@gﬁ% 1 gﬁ%u%cgré)g% vyﬂraﬁ:}%ﬁe &gmbutmn
I\/Ebdm@eiznlDSSOan %0 dcuﬁhmmsﬂ I¢astdi00m grums oy b@@tm@ a
o g i s s pptich bett ?ébabtaﬁ&‘?fo £Qb S MBS a@feask GO0 grams

is as determ ned \
BONEbflqrdromrEcBl@mthaﬁom mwwmmwh%bem;m q@dggo CatO 101

de OETMFJV%&W 02007 grans d{b%e bm&ekatapst@ﬂeﬁsm

pr pro ucirng a cru pr oduct
co nﬁnmblprcguct.

The invention also provides a crude composition having, per gram of composition:
at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
product, wherein the crude product is condensabl e at
25 C and 0.101 MPa, the crude feed a MCR content of

aYOPURLEPY 001 grams per gram of crude feed, HrgPRgP0s0423%

| east one of the catalysts is obtainable by
conmbi ning a support with one or nore netals from 10

C?Lg:tme £ d@bminea b?wsmmatha"cabm-/ anth memnmmmnhmmmmo
LR G Ee b oga o B ] oo Bl SR
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cat pr, or in the presence of one or nore
Wﬂc%ﬂﬁgwﬁng conmpounds at a tenperature bel ow
5 5 00 C; Tasidvencin dlwl grovides a anethad bf propuciop a diudé mn@cs gerhprising:
that the ¢ duct h
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nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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ratio of MCR content to C5 asphaltenes content of at
least 1.5, and the conposition having a TAN of at

nost 0.5, wherein TAN is as determ ned by ASTM Met hod
D664, weight of MCR is as determ ned by ASTM Met hod
DHG300506398 wei ght of C5 asphaltenes is as deR(@yPRzpdg42399
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crude feed with one or nore catal ysts to produce a

total product that includes the crude product in

V\/ni ch the crude feed and crude product both have a C5
Bhaltenes content and a MCR content, and: (a) a sum
WO f eed C5 asphal tenes content and cr Fe4ga2399

I\/CR content is S, a sumof a crude product C5

asphal tenes content and a crude product MCR 10 content
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a flow of the gas and/or the hydrogen source is in a
direction that is counter to a flow of the crude

feed; (i) the crude product has a H C of 70- 130%of a

H C of the crude feed; Q hydrogen uptake by th
VOISR i s at npst 80 and/or in a range fr’x’ﬁ‘iﬂisz"%@‘m”
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in the crude feed originates from naphthenic acid or
non- car boxyl i c contai ning organic oxygen conpounds.
In some enbodi nents, the invention also provides, in
conbi nation with one or nore of the nethods or

HRBS6¥hs according to the invention, a netHodPeHLE2399

conprises 10 contacting a crude feed with one or nore
catalysts in which: (a) the crude feed is contacted
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| oner than the second tenperature; (n) hydrogen gas is
generated during contacting, the crude feed is
contacted with an additional catalyst, and the

contacting conditions are controlled such that th
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coptrol | ed such hat the second r.at.ure a
" o dhef R ohsne o R A gt i RES S s oA AT B ed g
pr ﬁl\twdxe&e gérdrated Mipdrb@dni @d) t]:w cﬁ'lhistﬁeté isaontadt@l withod vankhdium catalyst

mst ods tor C n?,%ﬁ tiésgns ﬂﬁgmé\ga&: g kr‘{vent wprgﬂm
5 o n &nd]he mtaetmbaﬂlwms Srelcmtnﬂiectd‘m:h (hat)thd fiivst taapeadtgts is at Rash30 °C
g:an g]]%?ecg% St 2 gﬂ hJﬁ{o &) %{gtame%% & Sggontactmg, the

um oXr
z [ cmdmfeemns oxitatisd wnhgn mumalamaljra and thervantbeime sortditieneaé |

g B%%ntglraﬁedcs%h%%e a'd&tn?xiaf ?z{tzﬁeﬁﬁr&%ﬂws sﬁ?&ta%}lt 3&109 Hfjthé E%eratcd

I'S porous; er conpr FSés
ad ﬁ}fdrogm,adnd/oaﬂomhy stude febrbis sthasiuidly votietad withea rdditional atalyst at

10:: e t%?er@gg Viind ﬂ‘lg Qoxgt: QJndittlgnsSayé (Ioﬂﬁ'ﬁlfe@tsﬁcﬂ rEhzat ‘htg )5?53’%:1

oneo ecata ysts 1S at
yemnpelahleﬂlé)ﬂtlt(@)lsﬁfcl east one of the catal ysts isin a

20 Ti xef (Hfbenfoditets rthseﬂvénﬂorf & ﬂf&%@ ih a‘ﬁﬁionﬁ'ngn #ith Bne or

enbodi nents, the I nvention a provid I
comsrani thegrethaps of composiions m@rémgafo theiaventioth 6 ansthed that comprises

c omhﬁg P81 FEA Wil RS orl Rlork E‘a@alj{s'ib\’iﬁ QhicRta) tRe GBARAE a biRbrted
npri1 ses contactln a crude d with ‘'one ar nore

I5¢ at""é#l%ﬁ@ theaﬁtupwéte@mpe% algmingiilicacpiligp-plyminagtitanium oxide,

suamnﬁ@dpxia@t:a@i@imﬁ)&m@ Shiletutes Hdleofs &) Mekatalydisla sdasened
E%orted catalyst or bul k metal 25 catal yst

and the-suppart iparenspte) the glﬂﬁ?fbﬁlﬁhﬂcafﬁmsesaﬂfd&af’naé frgalyst
Petmlqﬁs feeeiaéut&eatameatempeﬁmflo e&bﬁ@mgoﬁmﬂiorﬂfqru!ﬁﬂh&aﬁén s (Dedife of -
S Tro of the eriodl c lIa
bitrpetot R G Rag st 195,07 ysi St (o) B et g of B cotystsis ina
20I eﬁsédtﬁdemm:n@nﬁﬂﬁpmﬂﬁwo 0001-0.6 grans, or from

0. 001- r e.or rmrerretlsf m Col u
" 10 ofth SortF BbpriBits Wintiat 251 B LR
0 nmoﬂzrof the hethodd mlc&nﬁdsmﬁnﬁnbm&ngtoﬁhﬁﬁvmﬁoﬂ, hemefBod thaichiomprises

3 O T h f .
sobghifiy Bae M Bl ordeE Qb G LRSS
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T Xt
La%? (zﬁ (cél?pr%fes (Hg%r %151%{5‘1,‘?2&% 1‘?om églluﬁns §) { t%%r%%gt%%}rﬁb%% gnc
7 qxonora pomyioandeef qmg@r moFaisitals from §olmrm$ﬁ}ﬁ Qsofdhaﬁmm Fahid, or

4 eslgfr?é'r%f SOt e?elf é%frpgf‘%‘:awggéﬂ ast]ipOOO?Fra}nQ eﬂ‘oﬁﬁ? b(ﬁﬁi 0%

C asramt}ssrr frorh 0§ -0.3 gBoE-of oge oragrydeRR s mmg@g 5-10 of the Periodic

P i

SR LA e e B R G SoprgR.s
30 on'&ably; orypikbires dheprofi 4 somaprisghne oF mots m@taﬂ#eftm Golflmmﬁ -10 of the
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Qfd:pf'sl’epp@ﬁ;%q ahmucgnqﬁfthereof (e) has, per gram of catalyst, from 0. 0001 0 6
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the Periodic Table, one or nore conpounds of one or

nore nmetals from Columm 5 of the Periodic Table, or

m xtures thereof; (h) has, per gram of catalyst, at

| east 0.0001 grans, fromO 0001-0. 6 grans, OO
VRS6I95-0. 1 grams, or 0.01-0.08 grams of! CW"W"W’”

nore netals from Colum 5 of the Periodic Table, one
or nore conpounds of one or nore 10 netals from Col utm

S g%sto% 0Fes 5 QR oft 3R & maRE Bk ErumEHinine 17€10fof the Pyriodic
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Pdeblane oTEBF gomponadsf onpgy &*ﬂ&fo‘ﬁi}g'g# o dém&ﬁ%% "w‘e Fglodic
”‘Bﬁaats %rﬁﬁ%@br%ﬂ‘(fﬁco rié Ond e imcdetinetald &b Eolumms 5- 5 ofthe

ok ek s o 0 0

5 Ofp@ﬁ%c@@ %mgalgﬂiﬁtu&fs gieﬁag (Dlcoprises onetoamsrefuetats Bk Goiumé 5 of
otePilcTaeoneorm)re ~
o Bt L, 050 - ST Cssr g of P oF S RIRA i EL1:aRS of Be
MiPefioti €Table) 6 e fures (Hejeof, GIphas, pergranpofaatalystpa least/Pel08] grams,
f rom 10 o Per | T
oY B 0033 s Yo ol o610 B8 L, one o
t humemn diom Oohlnhre§ ofdne Rerirdic Tade, pheeor@mre c'»mnmyndh glone gpore

10 gr G O s frqm Cgﬂﬁn%%t"ﬁ%? E'Qnod? fggl?rg?n%%@ %&n@gges Gneor

Peiiownlmms Tialel Golumgm@ofdhe Brripdic Tane onmetsnass cogpeungs ofene éf more
?&lllg’ frc];nrx %n?u%g 6%@ ]th% %&lojd& ’ﬁ%le;[ 8%nikGreb ﬁn‘é}er a)alpdls Sper &hm

ures t onpri ses vanad Ium one or rm
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nore
15 cmarpmmmgal@fmm@@bram the ariodia Fabls, pryRixwEsp thepepl; (k) comprises

Q:[HQ bt RS ndTRMRAEEM Bhn DREF RS Peﬁ@&@TﬂﬂéTBM(ﬁﬁ)r@éompounds of one.*,
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- ¢ aar oyesmetals fremColugm1 0 of the Beriodic Topleots muxtyiss Ciseflkhag, per

Or Q418 ofatalyID ¥R G001, 6 RiAfs OF 0.001-E3 pieny bl efklimore metals from .
I ses

conpounds,” or_ m xtures thereof; %m%iﬁ otals fi
{ AR H) it eBpdis TANE. 3508 SR RSB Pt FBE g morg puoals from
20 g1 %Jcl)dnliﬁlgﬁos&ﬂﬂwﬁﬂﬁdm T:(bfti Olhﬁlfctul‘dﬂ Hercyf: ) @ﬁnpnsats abnadium, bre@m
) - 0. ungs [ _nore
C dP@fS a?{@gmg% ID?'BHQ.DQ%JEIIP %@.Freonfe{n? coélg:#s?s r%cgélgg'ne%gl more
MojofhpbiidabSnidkeld o rﬁ&?wﬂlefégfz (o)tohmpnslé‘fmbﬁd e dfatdrecompdunds of
one, Qr noy ta rom u
R O o
Mehélybdefiuri, oe mGoresnther&fi(g) tab, pesgrim ofwateljst fr5m 0(0g¢}-0.3 grams or
25 PR APES 1 §fs O B fenfir AL Mol b, cf Afuces
el theredt} (5) dompmee:umgm as oomommmﬁlamdmft@gﬂtab prmixgyres thereof;
t t h I
m %U%{%%%bgrﬁ)‘g OF ca(alrrss{, &}m%‘%‘él-@ 3%?%”0r L gglgn, GRL & zﬂoﬁ; tunésﬁe(ﬁm

. one O ements from
Coctompnurrus, or mﬁxmrbaerh@eqf; (Odpoptigheng or mn@ neptals gy Column 6 of the

SRR TS Bt Bfl PO TaD s 1 T PR ke, widein the

30 Tainbler; raiixy ofithe@aluress10 thesel épthe Colgan éw&%mﬁoagl togh@) epmprises
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ca@mloympre ekemgis oo Saﬁfﬂﬂeé’a@dl@aéleg?r&?’ iurgs therel ) bas,
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catal yst conprising conbining a support with one or

nmore netals to forma support/metal mxture,. wherein
the support conprises theta alumna, and heat: treating
the theta alum na support/nmetal m xture at a
tWRFHSAPRL of at |east 400 C, and further coffg¥VePH{§42399
(a) conbining the support/nmetal m xture with water to
forma paste, and extruding the paste; 10 (b):
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et hod TPHOFS GRIaReaisdns s a1 Ao videsy 1 G g™ Ritp e or
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QOnﬁctura,tl whelettthé sukﬁ&h ot.‘hmpﬁﬁes kI&&&lunﬁM} ary heaﬁtregm%OA e tBél@almnma
~at |e a or
o PRRE R 4 a0 e Rt fhlg e R c B it oo
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O o i st oSk ihystfn 28 PR o et v o
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ysrtmf( (’a)ﬁ“ as a p e RS 5 00 Wt h
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SuBA of MRS eery ey B Lt Y i o B RURBRNS (s
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Tabl e, one or nore conpounds of one or nore netals
fromColum 6 of the Periodic Table, or m xtures
thereof In some enbodinents, the invention also
provi des, in conbination W|th one or nore of th
nWPHB‘Eé?G%?Pg conmposi tions according to the i nve?ﬁ?’%ﬁ%“o"é?‘m”
crude product that has: 10 (a) a TAN from at nost
0.1, from0.001 to 0.5, from0.01 to 0.2; or fromO.05
t 0 a@up])prt (the) sug;tortmmpnﬁng]ﬁﬁﬂﬂ@n@a,an% ﬂncfvanaﬂmnmaiabrlsu has a pore size
I i n
a%m’bgtﬁm%% l&ﬁérgheap%m}eglrﬁnbe a@i pr d El?clmp?@%s o)ci% Qxf Iore
O ﬁﬁﬁ&irogr&rlmmﬁ ofNh¢ Rériedic ﬂ“eble,@nam nodre comupubends i orbLeg frore
an
or %(ﬁsgfsﬁ(o Cc?ﬁr’ﬁ%g thl Péf&d{é ﬁﬁé"&*ca el y%?g&b@?/%g dglrln%,g#er gtam
Scr ofiatapystetlesst 0.008 gramsofrope ma nn@htﬁ@m Ealama okthe Pagiadic
2l 301D1o04:4e cdbofiRIRE BBk B Whckds £ COlunn BRF e BLridete
ds or co I't1ons accor |ngt e invention, one
or Takle. or mixames eﬂr?.ﬂlfal salts.of one or nore organic
aci ds, QREnPEmiRnRAR! téintddRoald fhovidk ah c&ﬁﬂﬁa%o&(mh one or

one.or.nore organic aclds, or m xt ures t her eof
whier.of the yefiiods ersompesifionyiccaias it thadoyention, acade Broduct that has:

10! | E:Hh YAN fRPElindR 0. £ FoRU.@F % 851 KoR 0106 00Ddr fm b.68810.1; (b) at
one of the alkal | ne-earth met als.is magnesi um or

20
careptPRA00G0] ememneet theplali metk and afkline-43ifh fstab in mptalgalts of organic

pr Qéidsgﬁf’graﬂ:@f SO0 bRkt QP atthdsho, mmgﬁmsmqﬁfpé pér@ﬁmof crude
nmet hQds or cQnposi ti ons accori:lich to the invention,

o PROUeRpr @osreatar dhea O eragmsy b s, PR pasfione o the
ON Gatdlysty oF gaﬁa.ta{ﬂ@ﬂrmubo pr oduce a total product that

|nclud crude pro uct nmet hod .f ur t.her.
15, oo 1 IR st EAPdERE, RIS i ARAAGPY Ritons gr

Cr mde df i@ tmetitodd &reoapﬂmmﬁy acthrliihgtoahd infendon, bior Cliouckdkali metal . :

oM A 85 3 T SRITE ot MU P B e Pt e

S anmgamie acitsf tfrfﬁnﬂntcs thereofiin tvhigh: c(a)uml leadt embfttle alkali maetlshid Bthilm, -
suitabl e f treat faC|I|t S i.onat in
el e o CBDAF ) B0 ot B s B £ B

20pr cadenot. |nto one or nore d| stillate fractions, and
d
B O3y MBS S A TR i RO B kP
i nwerstof 8n methods gwwp@é@ns depprdingoi thecitiventionap migthod thatwomprises
MOE fotofinglof MudXTLel Ui 0B o&?&?@&%&l}s{s%‘ﬁm&l&ﬁ Qi ﬁﬂ)d&é? ﬂ';ah?clsldes

invention, a supported catalyst conmpositio
has crude nredust thg nethed fnerspmarisies (a3 conghimng the prydegmroduiewizh a

252! Bl \Rat RAhe SHR diftreRURRORS m&ekfledquIa%feﬁd gtﬁdaméforf

alumna_in the support; (c) has at nopst 0.1 grans
al Bﬁ’ép"”éﬂgufh) Aembipe e arleomrodyigiapEy & orudedlyat ke same ey different

Si £6m HeThidk Ridl LB biBnPsuliBbill 8 trdaRHeRt i RNt (grﬁa%ﬂoxwﬁ?l the
2005/ 063929 PCTI US2004/ 042399 of at | east

e

ha&ude Iﬁ?ﬂuét Il 44 figtiongting ﬁ&ﬁé@e Brodiah ageReer %‘P?é‘mﬂlé‘
di grhdtibitliiddPRodatingrans@Gkion ] FrofEBletkt Bt oXtheldRABite f?acﬁons
crrB/ g; éf%@h&ﬁ% surface area, of at. feast 60.nR/
Oat | ead?s P@*mem%él}e iRysAtiAn alse Proxides. dt comBmatiopat ‘%‘e or
f I 2i6e@Dthy Hetods ok Qopositibss doadiftho the Eakeheon, @Eb@p&fed AR st

g})ounds E% og}ﬁ*or1 m)({% nmet al s1 f rﬁﬁw Col u 1 10 of

gr et (e ol st 0§ s e least P, gpagis of Tt luinina per ram

c Om[lp@ﬁ:ﬁ(bp&ﬁlpﬁbes reltaaluiikthzbih Shefstpatt30] KB Bt hoso.1 fiags of alpha

Pegll od Ia ger-lé?am gf’ suppoﬁ ﬁ{ has a pore size distribution with & median pore diameter
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nore conpounds of one or nore netals from Col um 5 of
the Periodic Table, or mxtures thereof; (i). has, per
gram of catal yst, from 0.0001-0.6 granms or from

0.001-0.3 grans of: one or nore Colum 5 netals S
oV OB @5B urm 5 netal conpounds, or mixturesteT $2004/042399
thereof; (j) conprises one or nore netals from Col um

6 of the Periodic Table, one or 10 nore conpounds of
0 NGf AlleabiRBEANRY Bls S pblo@lufse bEHRB pérediT thelpreRek dRGibation of at least

¢ e o i 7 i 5SS 0 B O s 90 e

gr afyBorfjrises ¢ €r ettt Fvh Oolbmfs TVEQ afltise, Pesiodic Tsblé)Oficor more

o PRt O bt en o e i Cotaind 73 8 5m EehE obie o pres

50r thgtest; () esmprtsbsacﬁﬁ of mox(enﬁetatmqm Cele:an trof $hé Herdvdiv) Tablegone br

(nERP RS i oBent e £ P b B RS SPicures
tu ﬂgf?ﬂ ) ?ﬂ;peﬂgmmwlf em;alydn,e‘roerﬁ 0001-06)grawip fomA@s00¢ BtSegrams of:
oorrn%?e)éohgm:g? on% ﬁlglfgﬁohm%rmgﬁl&:ﬂﬁo%gdg Qr d:n.lgc s

conprirses n or nore
ni lerbf; (dromprixdswnest mdrtemebfs Frot{Codumret diﬂsedtmwnﬂ“sble tohﬁeor

{
), DSR2 B A bl SRS L Pl T g
| ntl@mbf, ¢ hasapes igeadeofcatalyesshrant 6A001 HkG gramogy ﬁ(oa) 0‘ OH 0. g TNNL:

ix?et 0 g%%?iCo]lmm% mgBﬁt ond: mor@ Colll6 Hetsd ’coxﬁlsq Sé @%&%ei

per .gram of conposition,
g r mewgf a3 cdn;pdmo'atra@@ns ongj or mote d@mpoundgofrvawgelm or mixtures

ebpk}%)!&&pnﬁ%%ﬁ%&nﬂé &eﬁpﬂlm%@&n}%uﬂ&s J%nib%dé\ﬁé ordhixtures

Ieas rams | east 0.005 granms, or at | east

150, theregh m}sorewnwag@&meﬂ@nw eampRuEsisiof fupgptaneygeixtures thereof;
LA & %d@ﬁsﬂsembzb@ b ﬂ:ommgo@ﬁgo&%&u, &z rAiktulds HeleolYRM/or (p) -

and at 1east 0.001 grans of drocarbons with_ a
boFRigesigleonsr 8'1°§et°PP’B‘EIPF’ nzféf vRISHxEEspthereafg 650 C

.at 0. 1Qﬂsd¥ﬁf’amb6§ﬂneﬂl§&h@ihvdnﬁ@§ilsoq;r&%5 1@5@1%@&1 wma&ie@r

ni trog per ram of conposit,jon; r gram
coﬁ’ﬁf?s"g 316 %Oqcelagftmt@%ioﬂl& tgrﬂ%sc lavcna?ﬂ’ﬁ fc‘mﬂeazﬁon that
20 g r gggagé&f'rm&fah mﬂitﬁ[:ﬁ@fbﬁt.ﬂ saaugﬁfst 0.5, g} aﬂw@a @1; (b, per gram of
ra ot a e an V
of S Aot ot B R e < o s R o
aI bawgn@8 Pdesd 260Caodrb0 IriviPs; atrieasi (.001@ramspat 1636 0006 graos, or at
ods o RSt I, cordi o

! TP oD s SLusGRARESH: Wi Ao RRE (hid AbithBor ween 260 o and 320

rm P@atdkltda MPst md aclact 001 grawst of bpdromfbonseiticalbdlingstge ( a)

25" 25 | Bispil: n%Ft\SwleeZ 320 dé %{.J ﬁs@gb &P@ICWI\;IIB]& t BIE?);%?%LS?B OB Famms of

a barsamge:gén Enp@d-of 8enphsitiof) () baQ pex gratrPef-cBPoshjon  dpJeadt 8901

e 0t B o Rt B R Pt b0 B o
di sk TR BT SOTINNP005, 063929 |
PCT/ US?LQQ%eQ%Q&%m@%&n&%@&Hs%r rcWche%’“l coﬁﬁuﬁ%uo tHfbne OF

25 Ao e nedi an pore cﬁamete asasu ace
30 ar mareof thamethedssar caroppsifippypccading o dhstinveptiony@ pryde appopagition that
| egelidesfle Sehde caee@;)stscaw lesohedt e RAVS: (2 ﬂa},dd polRize

support conpri ses al um na, l'ica, I ca-al um na,

t i digFbetion ath dhe mediep porm W@R@fd% leastdr&%eﬂé moph S§Q Belend/or in a

Z e&hget ffom %JPHOQI IU@-HGJAFQOII EI?AG(‘Bf has & Sedig® s BSterU St 1045t 50
more metals from5 Columms 5-10 of the eriodic Table

ond- Wi grepies ﬂ@eﬁ%eﬁ@g gl nerﬁlé‘-r BT?PUFFEF% Fratra fize digimtion having a
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Col ums 5-10 of the Periodic Table, or m xtures

thereof; (f) conprises one or nore netals from Col um

5 of the Periodic Table, one or nore conmpounds of one

or nore netals from Columm 5 of the Periodic_ Tab
oWOr95(061%% t hereof; (g) has, per gram of cat%ﬂ:%§20645‘t‘2399
| east 0.0001 grans of: one or nore Colum 5 netals,
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oreeggesiimmp e rng oF PR A TP ezt fEChsils from
5 t hegi@Ris 5- 10 oF the PRIl BBR, GRDT BloreBinPoutied ¢flofe birmure fMGetalsorm
O of the Periodic_ Table, one or ’F’%?ls conmpounds

1 of

orfeolespns iolOcof therPsriadic Table, essmixtires fa5regt: () REORESyS B Prmore metals

aaﬁﬂn?(:olﬁxfnfx KoK ihe P&ﬁadlchﬁbclg ilfne 0Bk @ﬁmﬁdr?hd&gf om:rlmemle from
nmor e_e| enent m e Perio

7 cahups g1 Brionls BN SR PR AT R o of Gl afteas

f r@goo £: bhe @fmdréd€olRat b aials, delok moredfolumnd metalsompounds,

t hereo

I urt her enbodi men
10 ¢ RS BASTRN BB R OGRS G 35! EProdi
COTdbieN&@ oninble coRpsunded ohe amat metals émbxféhllmnti of thef Peridic

i][%?’ﬁtl on. Foib&w)f?@ﬂhsgger fea‘gf%a @Sta gg@d%@,ﬁ%?o%%r

anyore Chlutrines mdtdlg nnaemmm mm 6 mlctal mmrxpptmlrs op mircareythereaf; 0)
g;%%%g ! ?)geun%%tn%eeaﬂl&alg Bgﬁ'd&ﬁﬁlnel Okb;th@@%n&gc ’ltagfc SRLPRER

SCrl herel n
15¢e n@uqbomelm tvf5qne acidpre imwtedd fromeGolwne £0 efithe lﬁ'éw@iél a@ﬂe,pﬁw%

Sp P
S5 KD TEA s B A BT Bus p
i naterot inors cwinpduniisaf oneoransaFienats fpm Gejumn Lk ol thepripdic Taple, ;

ar b miMiulebmihige benefit .of the follow ng detailed .. .
description and upon reference to the 30 acc&ggané/ 19
mvention may

dr aw: nda further gibedimenty, fatutes fromespecilicsmbpslimerts
20° e in{EEE‘& wﬁl}ﬁ feﬁtufénbﬁ’gbﬁ%ﬂif{@n?uﬁcﬁ@t of the @Sentiod BitexadBPlar e
emat 1 cs of enbodi nents of .con YS
i n@ﬁtur@é frenpenephodiment Ry thedpeationdnay %ﬁ‘ﬁg‘g@ %3%"3”‘“%"‘ any
P AR dhBhiza@®:. FI GS. 3A and 3B are schematics of
enbodi nents of contacti st ens .t ha i ncl
cont acti? Rgther rbedimentesory ngrg ‘ﬁwm%i’m‘f’ls Oﬁ%ﬂ o3 and
IngBREHel h@eigepar ati on zone i n conbi natl on with a
contactin syste 5 Fl G, iS a Sc an
25 enbodi ﬂ%ﬁ’?‘hﬁ%@‘ﬁnﬁﬂﬁ?@?‘g‘rﬁg&?’ﬁs ‘Bﬁﬂ%nﬁéfil on vﬁeflﬁca
COoahaimeie deytfibedierein. _
BRIEF DESCRIPTION OF THE DRAWINGS

Advantages of the present invention will become apparent to those skilled in the art

with the benefit of the following detailed description and upon reference to the

30 accompanying drawings in which:
FIG. 1 is a schematic of an embodiment of a contacting system.
FIGS. 2A and 2B are schematics of embodiments of contacting systerns that

include two contacting zones.
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FIG 6 is a schematic of an enbodi nent of a

conbi nation of a separation zone, a contacting
system and a blending zone. FIG 7 is a tabul ati on of
representative properties of crude feed and crude
pVORS06392Y for an enbodi ment of contacting tPfel/EiYL42399
feed wwth three catalysts. FIG 8 is a graphical
representation of weighted average bed tenperature
ver sus t : fBbHaRek oti Liags ih
the crl%ldé@'lf3 g‘eagc?\?\né t eléghnegﬁ%crsq’?rgre_ catn{agl%)%%ng ﬁ%P’G 9 F}g
a melbdd threp eantagting z8pgsesent at i ve properties of crude
feed angCfiydehBhRle b ehtdtinfht SAREABO%onS in combination with a
contacting the crude feed wth two catalysts. 15 FIG
10°nBCUnEFYRER- t abul ati on of representative properties
50f  cr uggsfaed sttt of GEembolinet¢Tta bieading Bone iD@EbIRIN with a
contacting the crude feed with two catalysts. FIG '11

i SCOREERIBIYAEon of crude feed and crude products for
enbodi meBless @fcheg@itloRsd éntehdikertT alce:abifiativh oba fepattition zone, a
different catal s{, S%I;} ens. FIG 12 is a graphical
reiﬂ“@%@}gtsﬁﬁt?’%ﬁ“%i‘ lending 7GB€- ot crude products versus run

ti mﬁ f m,fgg??ﬂmﬂﬁﬁnmf&ﬁ)&lsﬁaﬁcmbwﬁds bﬂcl::r:ﬂélfelii ;ﬁd&en:lﬁa product
W our .di rent .catal yst,.systenms. is a

10 g bt Slodinst A EtesEE A o GEL RGeS SEHY At ake: by
crude fRE@dSIs ¥ eraphical representatiofeoffverightediaectagebed wmpérature versus
cont acting.crude .f.eed ith. four dif & al
oyt A o o pef P oS U ol Ao S o) Bkttt
r esi dueFlG.ais e nibylatinamf epseoisitine propegivs opendedrdagd srudsf product

crude. pr,oqucts Ver,sus N & nts of
C o S PR Cor 5 i Bruhd B N BRI
15 cat al yJIGsipds ewther thulation 6f represantghivephipeties of crude feed and crude
.. re ' o N i3 f.crude
B e
- cont actRl@gl ltihetabwatign of aud-foddiand erude prefuris dor epbodiments 8fst

- SY.&hE8Eng FldPreedSwitrofr @t kA st SRRERSent at i on of

oxygen content, expressed in weight 30 percentage, of
< crude plGdddt agrorbvicsl repreysptation sl Priglue ghspteinfeelipts vgsus run time
20 C Oft 8fbddREknts of SshtdcBRAGude WdiOwitR fbur dlfré bR aRlsteptaRlsy St

systens. FIG 17 is a tabulation of representative

pr oper til@gl34% 2 graphicel represnigtion of pedudrogrn mtaks &y qrgge feeds versus
e kA GhideilembodimeRnbashthdidy tiGe ©idd GEhiaR difttehicatiBistdyMerhs.

systens_that include varjqus anpunts of a nolybdenum

cat al ydEOahtds aeropiveatrepmserition of Lgsidugganint cxpsgsspdyR peight

Sy sdr@flage) oML RGEIES 209508 G a2dbdAiark S 8 contaltiig crude feeds

i nc| ude vanadi um cat al yst and a nol ybdenum vanadi um
2scawg§$ﬁgﬁﬂcmﬂlsﬁﬁ?e§§s beads. FIG 18 is a

t abul atFIGN 50§ a prehival fepresniafioncof dlibagd eI graditycafiedsde products
- products for, enbodinents of.cantacti.n de .f.eeds
W TG P RORER pLang DT G oy P D AR ey

spgeemyel ocities. FIG 19 is a tabulation of
proper tEII(?SI 6% a &5;‘,19.:%1 ;egr%s%gta g]ndof %}r:yl*“!ggx? co%egg lélngptzfg’sse]cd% weight

30 percentage, of crude products versus run time for embodiments of contacting crude feeds
with four different catalyst systems.
FIG. 17 is a tabulation of representative properties of crude feed and crude
products for embodiments of contacting the crude feed with catalyst systems that include

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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enbodi nents of contacting crude feeds at various
contacting tenperatures. Wiile the invention is
suscepti ble to various nodifications and alternative
forns ecific enbodi nents thereof are shown b

sgp wa
oV OLIHASH2% i n the drawings. The 10 drawi ngs nBGT/HE004M2399

to scale. It should be understood that the draw ngs
and detailed description thereto are not intended to

| ikhtind1R@ 2 lvadaaivtd QRlysCantl B SroBBddnbmVadidivndéabilyit, asd Wisfslass

but on the contrary, the intention is to cover all
f5- cati ons, equi val ents and alternatives falling
vvl t hi n Fidne 8s$pa ﬂhbmati@ﬁdfﬁsm&s of cridededdafié Griille prodten Foron

ef th |
et KBl SE FRe s T an6 °5P°Fﬁét$§wﬁemﬁgq‘§fl hourly

5de§ﬁ¢e|damuaere| nin nore detail. Terrrs used herein

are def] AST f er S n

o a0 P € ehrfoueR BPivmmetiet Btk e gt ppcSler

t Cenf¥dlingbh®\of Eontadfinglpude fééd:(ﬁ@arﬁ).xs coﬁﬂcn@taupdrgmr_es as 20
determ ASTM.Met ho D6822 At ogen ..

per cent ‘gkﬁ‘gﬂé%ﬂ YRRGHE seRH BT ViU BK 0?%%1308 d‘r?ge%?‘tlmgms’
f egpecifinembotlingentstheckef e sduwatby sap obsadple ér the dredingy ThAETM

10 Yeh 0t IRE Ry pERsld 5 06 ol bl BIFaliRhs i Setited

pr Gseriptiomtherc@aradot mtendedeuzllnby thaBTvehtivp ttdrthel pDBER YT farml disslysed,
" .
gslg.ﬁ é%é g%@%ihg Eh‘%‘é?mm?@ to cﬁ}'é rAf AL ERGS e%l{l%&%n& Aternatives

at "are 1 nsoluble I'n penta
asigliag wahip the spigih aralrscope of ﬂaspm@n@nmnngdasblyﬁms‘ﬁmhwpm@d
DZ‘QEQ%S_ "Columm X netal (s)" refers to one or nore
nmetals of Colum X of the Periodic Table and/ or one
15 or DEBAHLED BESCRIETION one or nore netals of Col um X of

the Peigepdh Smbo-ﬁﬁﬁ’énﬁs of {2 iWBhtfels Afe 8&5&&8 RALH 3 ;Bre@etail, Terms. :
col unn nunber_(fo exarrpl e, 1-12) of the Periodic 30 ‘

Ta‘!?P‘%hef%?IeéifHﬁﬁP%fo oW%| utm 6:metal (s)" refers to one
OF DI EAFPM kefer foQhdadkrl EBhdbrd Tostink B FRkiAdi ¢ Tabl e |

and/ or one or pore conpounds of one Qr, nore net tals
1 om CoRBhmy " ey HAPBERTHG &35 o (60 P Tl gratityds as

20 el @phinéShy ASEY Method D6REE O m)re el ements of Columm X
of the er ic Tabl e, and/ or, e or nore oynds
OF e AL BEo D BiTAGe 1 Hogtic, AoR DLteEizg of (o Brade 155 and
.&h%éﬁﬂ&%&ﬂcﬁﬁldsuazﬁﬁﬂddwml Meihed Bsr910di ¢ Table, in

ic orres fo olu u e

10 8 Bafifk e Bap P BB ie e B iatbloion 8P Hhe eraas
el modndt dfrsys’ deteﬁﬁxa&cﬁaytxsmmmbd D630g uﬁlemﬁmh&se thentinmed.

Col um., 5 the, ri,odi ¢ ..Tabl.e. an one
2 conpounds™ tenegz rSF FISIE ﬁaltmfeé #gh?e |Dﬁl(l)brln an% n%éasg?ahenes
t hentewtris ﬂaﬁetanﬁaéﬂtgAS:'{M MeihhdaDgaﬂdpe of this

?gg: IeC a&&lo n)i;]g(viﬁetgpg reqers %o ﬁ 8: ?tfe m%{'glstogl%oﬁrg%llfgt‘tﬁe Periodic
PeTabhdm@othmb Iomnomwgmundsfof awe @ nereemetal$ ofPalunireX Péthe Betiodic
Table, in which X corresponds to a column number (for example, 1-12) of the Periodic
30 Table. For example, “Column 6 metal(s)” refers to one or more metals from Column 6 of
the Periodic Table and/or one or more compounds of one or more metafs from Column 6
of the Periodic Table. '
“Column X element(s)” refers to one or more elements of Column X of the

Periodic Table, and/or one or mote compounds of one or more elements of Column X of
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Tabl e, or weight of a conmpound of an elenent fromthe
Periodic Table is calculated as the weight of netal
or the weight of elenent. For exanple, if 0.1 grarrs of
MoB is used per gramof catalyst, the calcula

WEOAS63922 he nol ybdenum netal in the cat al ys?CT’gsmo“mﬂ:’”

0.067 10 grans per gramof catalyst. "Content" refers
to the wei ght of a conponent in a substrate (for

ag%ﬁ dmaras[euﬁ%am Qm@oh&ttah ot HEhber Bbr éalﬁﬁlh‘ 48-18) of
pro

expressea as V\EI? talfractlon or weig

pe ﬂ@é’ﬁg@bceTab@a Fapexemplen€o p emiebt@ rgfersyip, Bne or more elements

su lﬁ%ﬁlrc%ﬁlﬁnn 1S\ R Perib il BdbRe Mom%mﬁﬁrcoﬁbddnﬂﬁf of¥or more
ht. "Crude feed/total d{2roduct m xture" refers to

t h epents fivre Colvn 18 9fthg Reriodiciableat al yst 15 duri ng
5pr oces Sin A@-scopeliof thisl ap %lcﬁuon[ REGtST § Setilfindha PBEyds: Tible/weélght

b0| ing range dis tlon

348 tcomswldr@? i B R e L S
detrghlgionaelgityfa &ﬁTﬂ%]ﬁ&éﬂg/ﬁ dlefbd l(ﬁ?m the-Rriedio mgmss calbuﬁitai # the
to ox n,  nitrogen, or sul fur,. cgntaine t he
oMt metabey the WeiEht oF BB oFoR SYATIEa ) Erermac o Ao ded per
C 0 3ta@Yf chtsly,3helQtcalated m@hmfﬂﬁwwmmndaal Hrh8 Dathledt is 0.067
ox¥%en D6762 fo t ot al n|trogen and D4294 for

. & ¢ nitrogen" refers to nitrogen
c o npou nm}anﬁeﬁtatefémwehm@gfm obd colparent inaisubifate Garsixemple, a crude

'g‘g‘%qﬁ&(ﬁo‘%g)é?}lj a:cg.gdr% 8rqget e g}eg.!sgc? asQ% )@?E&cﬁh@ Br \Qegght Percentage
co b;mdlmdthamm orightofteuntdtate. fAYtppaSrefinemn pants nehmlhon by weight.
d I
D vt de s A oG St SRRl 0k B8t cagys

5hy dwingerncessivgce may i ncl ude, but is not Ilmted to,

. hydr ocared ﬂ%({]&;s tgﬁgﬂyéa%m%ﬂ%&o%g%gg &&%BJ%H%MM

as met hane ane ropane ut an wat er -

i K€ (08 EFxand B480TC, (630-TFa 8. WA Mitac @lﬁﬁlﬂyte pruteabi Gﬂ@ﬂt%m?fbby

as $8§M MhBod184307amount  of hydrogen provided to the
conpound(s) in the crude feed. 30 "Flat plate crush

‘st r engt HeteFestogiss refess 1o GryEeR Jitfogen. fpslor sulfis serdained dn the mejecular

202 G@alchkd/stlah drEJ:@Eonp ERbRaehY Sdhtedit & ﬁsm&di‘mhnéd EySASTM Met‘nods
det erm ned M Met hod D4179. "LHSV' refe

v o EBRelPt Py eeny aﬁﬂea fordetgl niteneen. e D28 Sar sy Leta] paste itrogen”
C at@éryﬁatmm@aﬂcdn@omﬂx MHafiBSep KA oflasithen 400 "Bakic nit@E& (“bn™) is as

vol une of . ca cul ated by summation of all
caﬁﬁ?’?&‘led\l?ﬁt“g%?twma%nt acting zones, as :described
her ei n. «pgamwa ﬁﬂ@@#r@i@ﬁ@&@ydfb@ﬂﬂ W&Q%ﬂﬁﬂﬁ@ @nd/orlchréiptiuglds that
m xture" refers o a hat . i ncl one or
25 o B s STAEeS Pherats TR Bt et SR PO S RsERSe or o
an domp‘oﬁﬁd{s) leth¢ 2inddTeed) . Al BytirdgBlasoutve may inafutlg butriefa liméted top
as." (0] 0 a cl udes a.
oo TSR R gt Bt s pedaliBhs R asAfsiant ihanc prapng
at bigdre), wateh ooméxtwres thoveof. Aamasthaladss mdydte cmductscbimaesssahe net
erlodlc ES E dic Tabl e
as ms“%“él(t:?]f 85%1)Pr? l&mo %éoﬁé t(?jl{m(?)&1 Sg?nth nion Pure and
30Appl i edFighglate stuslystehgth?/x€ers tiNomprdssive 200 3¢eded to crush a catalyst.
Flat plate crush strength is as determined by ASTM Method D4179.
“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is
expressed in hours (h™). Total volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.
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"Metals in nmetal salts of organic acids" refer to

al kali netals, alkaline-earth netals, zinc, arsenic,
chrom um or conbinations thereof. A content of netals
in-netal salts of organlc acids is as determned b
AEPNOR6HEY DI 318. 10 "M cro- Car bon Resi due"P ?Tfﬂi?ﬁéx'"‘m”
content refers to a quantity of carbon residue

remaining after evaporation and pyrolysis of a

substr 8%4%5,_,_}3 g&ﬁm&ﬂ IP{T{E}E tod A iRtk chli‘ﬁé& oRY or rhord Mmpounds that

Met hod ers to dr ocar bon:

compdingd ﬂ@tan#%rﬁtealpmturq ewe plfﬁ%ﬁ‘ﬁé s g#PbM?P Spreingfiqrfeferped to

38 2 S:srd®0ra)co g&im%g%agn@l%@e% alcdmBthatidn $Bdne PR oreNBRPEUAS that
content IS as determ ned by ASTM Net hod, D5307.

" NRte Vi wid et STRrvethone gr mpre gerppoupds ibal prg sobids pigyIE. o
co ”‘? Ih n a‘thtﬂﬂtii: Tathﬁi’ 284rs to thd l?e}«fécE@TﬂﬂHHs@ﬁHcﬁcﬂ e§ &:E:Sntemauonal

to e cont en 0 ni cKe n,
C ORBIoR 8t Fighand AmmBrd e SURACY Nesoober 2B | o o
det er Im "R:fb@alb ﬂﬂnﬁ@ﬂﬂtﬁ@iﬁdﬁéﬂw@&ﬂ@’&e&r tblﬁﬁéll‘fﬁletalsa?l&ﬂﬁe-éﬁh metals,
nor m cubni Cc meterso IC Mm Cr
f e &% 2RI, KEFATRL BLSOR thetsof: lﬁ S%ferw%ﬁ %ﬂsﬂ“ of
coaigsmmﬁds ﬂﬁfdeeﬁmﬁahyrm Memwgms conpounds t hat do

not hay rbo o5 fec Non- car bax

cont ai ni bagﬁf}ésé é&g% 3?6‘“1%8&?{3 SR gé’ ng‘élrji’mar?séd“e

n oteniaitﬁﬁgtaﬁdr etvapor&ibh] axidyyradysisof & sublstire. SMCK Icomé:t!b issg determined by
ar ' I ket ones, al dehydes, or conbinations

o not have a carboxylic group. 25
No Nn- ¢ diveiptnisa indfers tpetydrocabarcompanenis wpb ] bﬂiﬁsg @ngt/ distribution
LML ES0Q o 1}
(p ¥ zatsl %lgl;bev aglg%% 63? F&?{‘?”ﬁ er S tga‘gmtﬁﬁﬁ%?sa
vaﬂﬂemmmﬁbzhﬂb@dﬂb@rﬁ@ﬁhe fl occul ation tendency of
asphal tReR%e Ruakhe .,g%;ad@mmlﬁg m@%ﬁmﬁm@tﬂa@a the

P-vaI ue I's describ aus I n

" Meas ur S cartentSiegnd 1o ﬂzssamteﬂ of nigleh Mepadiapeiron, or combinations
Pe ﬂfcfeﬁgt'['hé’ i/ Qon}EH'ﬂ ‘isrb@ het&imﬂeﬂ ﬁg AETW&BO@@@@ l e um

I}Iu er , February 5-53. "Pore
d| armet éNm’/ ne&raﬁq neerraém&)ilmre?f sas Bﬁ‘iﬂ‘m‘%?téf of sTugprfsed-

gﬁh@"ﬁ‘éf&é 10 o3gadic oxygen
pore vol une, as determ ned b ASTM hod, D4284 e

( rrefrmmr“gsdsﬁaf denateaeg caboah&b Prrd groum JYa-carbgsylic coptainipg
A BlesdiO8BEdd do 6L[UHS NEEEL) b are\H6Y [ZRIR/16) GO %ychc ethers alcohols,
PCT/ US20 4 042 | n <ir&ument g@gcronerltl C

NoAeRg s,)0r pmplngtions dheteof, 3. rnm*ﬁ‘zéea

theﬁ'ﬁ)xymgi% ReS| due refers to conponents that have

a boi | 1, e stri utlon above

25 Gt or i NOH-B SRR BRI S gl g b

st angdaeschi@UPi c feet of gas per bar rel of crude feed.

"Surface .area’. .Lat, st,, . as_ det erm,ned

Vet hod - Beemon il Tt Bl st f AFnell TRy R0 gl ool e

ex floceslate tasienvly lof aspliaitanes (' thgtridedtedKDiekepination of the P-value is
described by J. J. Heithaus in "Measurement and Significance of Asphaltene Peptization”,
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.

“Pore diameter”, “median pore diameter”, and “pore volume” refer to pore

diameter, median pore diameter, and pore volume, as determined by ASTM Method
D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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gram ("g") of sanple. TAN is as determ ned by ASTM
Met hod D664. "VGAO' refers to hydrocarbons with a
boi I'i ng range distribution between 343 C 10 (650 F)
and 538 CélOOO F) at 0.101 Mra. VGO content is as
dO2N%FA? by ASTM Met hod D5307. " Vi scosi t y"PCEFE042399
to kinematic viscosity at 37.8 C (100 F). Viscosity is
as determ ned using ASTM Met hod D445. |In the context
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et hodyr ki tréierk tda%hla&@nts i@y hdve a baitid jasgt distibution above 538 °C
recalibrated to test roperty. Crudes nay be
p 80 eBgassigraiped byt @Mewgi??%@drocar bon cont ai ni ng
for gﬁt *Stfm" re3rSltolsBafard bribiv fdt lzolﬁghs p&{baﬂelsa»f crade fesic| ude
crude Qi Cru r ene Y so0lj ] -
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t §FHf ﬁwgé?f gl {T aSCCPE%algl I\g?&zﬂ# fllﬁzaz?\ i'on may
of t en VGO reftks to bydriarishawithea 'rtou;hngu'me gistoithivnibetweendB 3€
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I on net
u rafprapetty offthe wilisteoteststed |lsz®éﬁ14§r°ﬁh@§5 @falg,e tpsh @P@afé the test method

YR GRbiFied or%Mﬁwra@edtS%mﬁuWabOVe 4 in

' qu tities o | east 0.5 grans of congonents
tily

- gram offmdﬁﬂr%é’e PB@HWﬁ Ia%g"fé?"o%‘ldiﬁ’ﬂ hydeog

20

25

WE@W‘\S??‘%P&EWS

WHOH fhefs SthiSRd. CRBRShy MRS Srudl6E alrii®e are GEteHS solid, semi-solid, -
desalted t%paged crudes, . or .conbi nattﬁtgns t he

PRI, SRBEeton Y BiIe DEHARC R HLE. BEEIR P toieppfensabl
Lgs&s tiadr, saits, bﬁﬁ&bmﬁ@ﬁ?&@xfeoﬂm msammemrm atsm:hzhweiea
bol I ing_point below 35 C at 0.10 95
atsrwhﬁaﬂvlga SRR SH atmli%la}arv" %ﬁﬁé‘a °8raﬂ%(8fsm'<ﬂﬂﬂﬁ site.
have astaaﬁieamhldes‘tyla&angmate 10t beegdigtined malor fastiondllyQfistilled in a
grans,

T L o5 S By BRI B
PQ?HI‘ Wﬁ@ﬂﬁ&%ﬂﬂﬁ&nﬁ(@t addiok lubndttmg eitsp SDiktdlation includes, but
at t
P iofe et #Bosef A eln PR PG AL B oo

t rtafa{&ﬁma aat/oomiedionatet sab{lized credea mp¥ Ecludpioppbitsdhat bave a
t hi

FEEPE e RRAE A Bt of A HASER 5 DS o Pl hBhonBeram of
D| maidvﬁmnarjﬁs of gabiiired crdeg itsidewhale epdalibrped orudes, desalted
: chxg e? ggstaﬁ‘%dt%et? crﬁ [ e SEmBRUEoR tf?e %&)F&?ﬂefé@fb‘ ol dd¥ that

w econom ¢

30 dilsabbea ttagksicichy dtleasTomeat tha emnpnvﬁs thet haeya beding peint below

t ha%“c%f g‘f@%&’@% M}ﬁt )rlﬁwﬁt@ﬁmhl&@ed %ﬁl@zﬁ {aﬁw%des will
cruade 1S eened too cost Yy to pro uce ransport,
arfaror confeatat! at RsHP & eramecit BPstQi08 senarit aGaes PR gews ﬁfasych

| NG Rnts BrHer 6 thbpgel Buli&d tq a) TAN of

36



at least 0.1, at least 0.3; b) viscosity of at |east
10 cSt; c) APl gravity at nost 19; d) a total 10

Ni /V/ Fe content of at |east 0.00002 grans or at | east
0.000 1 % ans of Ni/V/Fe per gramof crude; e) a total

hWOSPEBP6HRE content of at |east 0.005 grans ofCT/US2004/042399

het eroatons per gramof crude; f) a residue content
of at least 0.01 grans of residue per gram of: crude;
g) a C5Sonmsytdbilizedorades b poptrtiof thahilldve the ktaBiliR4d cHiday s bof

MCR t of

AR E Dol SERTE NS sl gt oS O bl

c o mpemes,dfuclﬁe@rashms); @theetrades hﬁves:ab bsmart wosigEbiy ;ﬂo;&fﬂeﬁlﬁm
f |
T N e
5d| s%vatnd/agwabnmﬁclhuwhmbm a lperecgomidbalusto the

d | f t
| gg%?ﬂ%ﬁi g r@:g%i rﬁ]? %erméls | g vafde a9 F%%ugfé %an% rgscrvrmg' 1n8]P.de% the
r eiaiyantagsd cryde ﬂhetasdee@ecbtog msths togroduess ndmspon b/ sraresy.

e eties bFfel B AEUANARY By BEUACHITRNE BANE: B rhlt or
2odideadt (o}, apleast §.3; 1) viseosity-efiat lgash 1 @ps00l ARB Rty at most 19; d) a total

lodl Nﬁﬂ%@bﬂ&ﬁ@fﬁﬂéﬂ& r
%HEE’ have a ?E)IO ?%?g}%n%n(?g%rf?g % Qb %f/“ggté’?ﬂg%'%gefgfamof

\ﬂ@&éﬂff)ﬂ@?ﬂt?forgtﬁlﬁ fiat legpt 0005 Ig@algpf ha@r@zmymam of
| Nex@deTE) aEedRe | 'cdiﬂ%iﬁ &f at b 8.0Y @1‘%@9?1@31&&: le @;’ &H%NEJ afcs

pro t|e3|ncl L?g but not limte

tglies gomgent B‘fat ASt 0.06 grams efGy aéphalteﬁesmr gxaéacg"tm@e »)BMCR
grmmfé‘;tggasgemz anF MR g dglbiaujif@ IJ: agﬁngtentf&métaﬁ@n metal
asf)‘E Iﬁ TtOLHTEE 2 °%F %i‘ﬁt &P&)@I] WE‘SPE’QB‘*‘ISBY sgpnheigrse; arflan -
?e@mbmalﬁuﬂs teast. tI}‘ Sfﬂlﬁﬁm’t?ﬂlﬁ?ﬁtb Qllsaf?vailﬁgﬁ%udé Slay ﬁfntcluﬁf Q‘f%ram-_
e s bibladonfe B el 0 Bl gl 3, oo it olgits, o leas
0. bHgems gifram@eocfr ardeasaw 8 giams ofyesiie0 in wrd @Rbodikerts; the

dvant |
o bl i Bl « TATR R B o arde o 4 am g v 10,on
20 0, Qybar .30 59 mn amnbédimgis, ﬂlsﬂ@ﬁlt@bdlﬂ‘ﬁdcs,q%r Q‘hmbﬁﬁ&ldvantaged

o e T R GER 1 ) Bty o o et

| dLtergns01 granms, at | east 0.005 grans, or at | east

G ot 1 ErsBiss oflbodié BBl ikged bl Bn oot £ 8RR e ng
| digdied tp: BGTAN gfah feast 04t b)j2p gxeencanteBt ofieblesst 0.005 @amd afasyeen
25 0.perlerth 8fGuddffeday Qs Zﬂ%hﬁﬂ'ﬁes%%}grﬂ ga&%‘.akt:?gﬁ\%%ﬂ%? Cs asphaltenes

di stribution between
2 BEB Soredest; Qg higherthapassind visosity forexavmae, >difdStetbr a

| eAgé feld QQH—ABI @rﬂﬁﬁy oftht 1488t 0)Q.c ?rﬁént g{) §ls m%et@tsa]{s %?orgamc

ydr ocar bons “wi

oS R Rowor iston cope e St srede.ar Deabiasbpethercot
Di sadviisidegeske€ trdla Saf Biukid) %ﬂﬂﬁu ojﬂ:ﬁiad% n‘ggdcl:frude at iea?t 0.001

d dvant a de: at |east 0.
30 e55% B FRE s, o o Jor o ot hisrosimyeibouomp s

\Nldishlbﬁtldn(blei“teélg%rw& 280 qdn a$b rwath QP
v 'e%gi. b eatoaieggﬁ_tan%%@oﬁos

| g%raaﬂ‘ﬁ or gtleast ). a oilime sge @emb,utwa between
b0 ICreyd Bem‘ngattﬂl 191 MPhiLk iegst 0 loet MRS aﬂll%t @@g%m 26}% féag?t
ast rans, ea
o030 B Bl 15 il S s oo i O n bt
range distribution between 200 C and 300 C at 0.101
MPa; 37




at | east 0.001 grans, at |east 0.005 grans, or at

| east 0.01 granms of hydrocarbons with a 10 boiling

range distribution between 300 C and 400 C at 0. 101

MPa; and at |east 0.001 grans, at |east 0.005 grans,
oWO0¥0633% 0. 01 grains of hydrocarbons with BCHBI04/(42395
range distribution between 400 C and 650 C at 0.101

MPa. Sone di sadvantaged crudes may include, per gram

Of at%' ﬁg%gﬁnﬁgﬁgﬁb Hgte, ?&1‘ at 1€a§ﬁi 005 %ra%lor% Rifo. 0Rkrams of

rans east rans o

hymrdmabngm toHing r@m diptrigptios bw@é PG exd 450CC 640 BH MPa.
at nost é'aﬁ%n 9Jcr9de} Mok, P& g?ag{jé)ftd'ls%\zahﬁge!a'cﬂﬂ@ lat Jeast 0.001

boi | i ng ngQ nents. pi cal di sadvant a
cr grdes, h’alsast@) 5 gaagrpot qgﬁ@&éw&msaﬁb‘ﬂk‘@ﬁh@@ with a gt@éﬁa enge
5 gf d1§tHGJhoH¥f’£t%§tr ?@Hé a0, mtmmatlea& 2004 rg@aﬁﬂ% meaﬁto oﬁpgﬂams or

grans. | Sa vantaged crudes é I ncl ude,
U

gr %trha&fo Qi.g@wpihr ops Witk boiling range distrifutisg petwges °C and
at adoeasit o. QmQCEa,Qf REE0. omrgrﬂﬁs htqa@to dbs%ilanﬁr &FBle 0.01 grams of
hydr ocarbons with a boil Wg} %§ gl stri buél on
at hydgagarbors(the bling rapgs di ﬂ%l’-}??éf 208 oy gk 305 € a‘t%?dé@’a
e 1da5tQ). 009 @randd) ?e& |1ea§t @{ﬂb?ﬁraﬂk , SO B0 §Farky of ARdrocatbochORiM a
rans, at | eas eas
10 gr‘amlénsgmﬁyatr@e%ﬂnmswqohgég@as %5 13% a0 at last 0,001
g! ghgs kaut&asemoasf grﬂi&s, bied felast 690 gloms EKI@E[BJt c&?mgfmth a bo:l:tnﬁ range
i sadvan reated using e
pr %‘E@E‘g‘é’g ‘{Qﬁ &B‘é{x&ﬂ Fé‘i(ﬂ{btlr@l?au but are not
I I M t e@oine disedvadifed f:ﬂildmm)fy utchﬁe,fpei irmﬁ@sadetglte(gétscrmfe at least
sout h Cal | for

| d
ol 0 1005 sy 30l BRI DYool Ok Bt
15 Eguapgechaittibd ofo mBda0 *Ctady| Wa,tmddqungmlnghemlbmmﬁg Sea.

e U AR R G .

+di m@umfbm@étddrowmi@asoﬁmmoﬂﬂﬁm of higngst dperatoges of the
30 dis _
accept SHEEhaNEHEA HBS nalf b1l by dabl of il e, o e
cr Qe gaave;, atead 05008 erams oy @tleast ¢ Qlegramaef hydrogasbane with @ heilieg

20 he{aﬁ%rhlén%ouﬁsﬁ @ffa{ fé&*st b6 ‘%Sat 0. 1§1hMﬁ§ feed". The crude feed

e topped describ erein. The crude product
resul t iSpge ﬂw@rvmtmé@mma fnchre per i of diwgvantaged crude, at least

deggdii ReLLi 0005 S8f 18dst 00 St a9 b bond &itV Dooiling
2005/ 063929 PCI/ US 0047 042399 ttansporting and/ or

t repgerfisibution fisbiess 63 6% the crude product produced as

descri lpQgy 1&&&@155)@&&@:,& L8R khat Right1e: t{-?eetrea 2HROREHO& sses
properties of West Texas |Intermnedi ate ude than the

25 ¢ r rguibpdhagein peluds, Butare noplipypd toGTUEm o j thgtopripetegoryof the
of wE® S, GulfdRast ldiabuthdie CalifElR, CiR@OTar bdhas, Baugilian Santos and

O g e e o0 Sl e U b R dRhT e ASUED
g ][ feffih:bﬁadéliﬁgesab Bolid Bﬁ)? ?@gn@ﬁd?@r;gwmﬁma @ndonesia Sumatra.

desul f urPR9est @W@Wéﬁ ?&’f"’}y ﬁ%‘)‘%?“’&%%ﬁ&. c

30di ﬁtaldbdn&gecwmdeo such &rmhecmdép we iaédepisble for aaisp@ationdnd@r
crugf ed in accordance with inventi ons descri bed

A crude and/or disadvantaged crude that is to be treated herein is referred to as
“crude feed”, The crude feed may be topped, as described herein. The crude product
resulting from treatment of the crude feed, as described herein, is generally suitable for

38



i nclude contacting the crude feed with the catal yst(s)

in a contacting zone and/or 10 conbi nations of two or
nore contacting zones. In a contacting zone, at |east
one property of a crude feed may be changed b
cH2EEYI6WRY t he crude feed with one or nore cal’éT@@ﬂ%‘mm'”
relative to the sane property of the crude feed. In

some errbodl rrents contacting is perforned |n t he

pr %‘ esn((): aIl I m:m ig‘lg eprope%gs %?the Lﬂdﬂ?ﬁﬁa&gp E%nbcd
el Fce 1S one or nor rocar bonst
u n &iaamwrctoaﬂ:rno ﬂ;te n@rmpqndzgtg proneftiesiod Neest Texest Integnedgte crude than

(F:){):Erﬂ‘\pélocgﬁa {’e@é,%l’ MM&L% tBd'& Ssppil UHL‘MGS ofﬁ&gﬁtgﬂﬁg thefd the crude

e Cru

sc feefethdreby ofhapeing e Fcrongm@ y@lﬂ@?ﬁ thmude rf%ﬁi Swénl @&@é@mduct may be
5C0 %%We&%P fo ﬂrg—%éatm% tulﬂﬁ'eﬁyeeﬁﬁangﬁ% RAFRing RfHcRALiEN q»re-

zone vi a conhdui A’contacting zone may.

r e&eatment may instyde daswfusization, demetellipationapd/erairarsplesric ﬂ@ﬁ]éﬂﬂs# to
a [ RAGL Mpurifds. COMbi nations thereof. Exanples of a
contact | ng zone include. a stacked. bed, reactor

fixed DEerpenef aprudefpedinaceprdrcs Hith fvertigns deacribed herejn may

C O RHcluR ARk gthd driReddanth thelRtlyads) (n' mﬁﬁ’ct}ng 28ne and/or
fluidized be react or ray._reactor,

a
10] | GembipatipRAAt VLB MAEL 1Y facqur?p op&sy b om %?Pd‘&&?%ﬂ??st opf,Broperty

C 00f ArhdeTedS¥:S b8 BhanBedHy cOtitact eﬂaé addethedammfnfe shmme catalysts
Contact of the cr eed wi ¢

facilijt

c af%mgi@(t%f) s P@aﬁfya&fﬁcr?&dg%? %S&%e %e@ts contacting is

C O pérfommalia ﬂﬁ{md & o hydrdgar brcpr h@aﬁs eml:?éh&nmtsnmamlt&mn

Zzone may | nclu ne re ca Xa

¢ i one B e Sy ot s bRl e Stin b ee B Bet i,
15Cr paeide eddively shalbariounts bf h;dto@brymtcomﬁomd(e) ih e crudafead.y st s

may re e JAN.Q

or” the HE e Farte S Bl bR 1o BEREHER Lon BBl Hohe 1024

c atatlytd oty @arsedgizeted 03 ia comiui 6ot ehtontaating 2007 BESES

AP | t

s Bt oraeaBlop B HRYORNIEDE shonollor b dlerect.
cofkanples owcon@nm zope ingpdecotagkadzbed reagiorpd fixdddedreactor, an

20P" %@Eﬁgdﬁ I%d &E«&#Q%o%ﬁh{%‘ésl? L@AH Gl Rct6PEER AN Rfidide8 8 ?

ve sanme properties of the’crude
af feartor; & prraycreactst, anth e liqwid/lignid gomtsgtonyi In perisinembedimsnts the

Cabihat il Seystbil sk Bduled FPAUHTIRRL Beilify. OIS @E crude foed with
catalyst in the contactlng zone is . in a range _from

105 @atlyst6) inremepting sysiemy 18 may bi a qoptinHoutRracsss A3 pdstgh pracess.

tot al Ve dbiRacRhy fohblﬁﬁ fneRae dm@ or bR caaANiAGh REMAQMRe | N
nme enbodi ments, 1' cat al %St and _crude feed

urr
25 RSOk B SRS HESS 0 AR SR £ ] SHAYST St oo
0. 88dysldnbiradile TAN QP orudd RER ,Subde &nﬂébnﬁct@f ﬂ:ﬂ'ﬁed@éed TAN
catal yst_ per 100 grans of de eed in
co ﬁ?ﬁ%ﬁe%‘ﬁ’“k‘%@c°’%§ﬂtﬁ%l%ﬁffsﬁsg’ﬁfa{°ﬂ°6‘ﬁ o ?ﬂéﬂcrﬁases APL
c 0 eltaal@t i1 Gth& QBB odTRY¥nth, TAIN gi@eoslby Ni/arR cmﬁt | Hetitdafdehs téntent,
rature, essure, ro sour ce
g ot PR prE Rt e Brovstiss e fhdiproduct
30 C 0 Blﬁiahgd 19145 lehs 1696 Petativetai: simB popatia of dieterudk feedlafted contact of the
prodyc rude rod with specific properties.
Teﬁtﬁg‘?%‘ﬁ “ﬁ°fﬁ8’e%ﬁlf’%{%tl ng zone may range from
50-500 In Gbnaln@ﬁ:bédﬁleﬁs a#Oluhs Of @talyet in &i&-céﬂ@ctﬁg zd?.lbmﬁ drange
in.a a
P om0 i, P 5836 xR of ARRE A P Red b Lorshih oo

getie cartdcying Zong eln some embodiments, a slurry of catalyst and crude feed may

39
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100- 1000 C, 120-900 C, or 200-800 C. At least a
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In some enbodi nents, the crude product and/ or t he
bl ended product are 10 transported to a refinery
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exanpl e arsenic), Colum 6 netals (for exanple,
chromun), or mxtures thereof. 10 In certain
enbodi ments, the crude product has a total content of

tals in nmetal salts of organic acids, per gram of
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In some embodiments, the sulfur content of the crude product méy be at most 90%,

at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In
certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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95% at nost 90% at nost 50% at nost 10% or at nost
5% of the basic nitrogen content 10 of the crude

feed. In certain enbodi nents, the crude product has a
basic nitrogen content of at |east 1% at |east 30%
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In some enbodi nents, the crude product includes, in
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conbi nations thereof. Such controlling of contacting
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Non-limting exanples of support preparation, catalyst
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nol ybdenuni vanadi um i npregnati on sol ution, aged for:2
hours with occasional agitation, dried at 125 C for
several hours, and then calcined at 480 C for 2 hours.
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support. 20 Silicon carbide was positioned on top of
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As shown in Table 1, the crude product had, per gram

of crude product, a sulfur 20 content of 0.0075
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20 catal yst/silicon carbide m xture (80 cnB) was
positioned on top of the silicon carbide to forma
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20 content, relative to the properties of the crude
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I ain Exa@ple 2, parts silicon carbide to 1 part catalyst
unl ess oth se indicated. The crude feed flow
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‘%‘}ﬁ 298 petam tH‘ng%%fctI’(S‘ OYoRy SBPHL BB EPT
30c ocmmﬁngmgmnm warecs folibep raionf Beldgee gaadte cvaﬁd Réd pridaded to

¢ aﬁ-néalréég’tgr/ v%alsl8b ‘fx]om“%f‘i?ﬁobé&%),'ﬁfé\/“wasi h!, and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A
total run time was 1007 hours.
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were placed in the contacting zones of each reactor,
silicone carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a
preheat zone in each reactor. Each reactor was | oaded

| WOG0%/063%Yber g furnace that included four heBl/Hp004/042399
zones corresponding to the preheat zone, the two
contacting zones and the bottom support. 25 In
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v i gt o, ik o
gr Meocg n tag ne tggggl %ifs at?c{ to g%lré/ % lﬂngt zone in eﬁca reactor.

grans O rans o orus,
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d
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osﬁﬁﬂ%ﬁ%e%ﬁ%ce@hﬁbﬂﬂnﬁﬂﬂ%uﬂ%ﬁpe”' es summarized in

Table , FI.G 11. The crude feed was
A molybdenum catalystfsﬂicon carblde nnxmre (12 om®) with the catalyst having a

30 pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grars of
molybdenum per gram of catalyst, with the balance being support that included at least
0.50 grams of gamma alumina per gram of support.
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fed to the top of the reactor in these exanples. The
crude feed flowed through the preheat zone, top
contacting zone, bottom contacting zone, and bottom
support of the reactor. The crude feed was contact ed
WYPROSOEH2HE the catal ysts in the presence of PRYHREY&3
gas. 25 Contacting conditions for each exanple were as
follows: ratio of hydrogen gas to crude feed during
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crude feed over a run tinme period of 2300 hours was in

a range between 7-48 NnB/n8 (43.8-300 SCFB). As shown
in FIG 13, the net hydrogen uptake of the crude feed
was 25 relatively constant during each trial. FIG 14

| WOFIG&IA cal representation of residue cont RGT/US2004/042399
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feed. At a tenperature of 399 C (750 F), at the sane
pressure and ratio of hydrogen to crude feed, the
reduction of crude feed MCR content was 25.4 w %

based on the weight 25 of the crude feed. In Exanple
gWO2p05{06392% | on condi tions of : 371 C (700 F), BCT/US2004/042399
pressure of 6.9 MPa (1014.7 psi), and a ratio of
hydrogen to crude feed of 160 NnB/nB8 (1000 SCFB), the
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was positioned at the bottom of each reactor to serve

as a bottom support. Each reactor contained one
contacting zone. After the catalyst/silicone carbide
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Exanpl es 15-18. Contact of a Crude Feed Wth a
Vanadi um Cat al yst and an Additional Catalyst. Each
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gas to the crude feed provided to the reactor was 160
N8/ nB (1000 SCFB) for the first 86 25 hours and 80

N8/ n8 (500 SCFB) for the remamining tinme period, LHSV
was 1 11', and pressure was 6.9 MPa (1014.7 S'i%el' The
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diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a

crude product with properties that are changed relative to the same properties of crude
feed, while only changing by small amounts other properties of the crude product relative
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salts of organic acids during the tinme periods that

the LHSV was at 12 h-' and at 20.7 h''. 25 Average

val ues for the properties of the crude products are

shown in Table 6, FIG 18. As shown in Table 6, FIG
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asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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The total product exited the bottom contacting zone

and was introduced into the 25 gas-liquid phase
separator. In the gas-liquid phase separator, the

total product was separated into the crude product
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was at most 71% of the Cs asphaltenes content of the crude product.
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25 and reacted under the foll ow ng conditions:
tenperature in a range from 85-425 C (185- 797 F),
pressure in a range fromO0.5-10 MPa, and ratio of

hydr ogen source to crude feed of 16-1600 N8/ n8B f

p\éPiz O6¥2% i me. After sufficient reaction ti nPeCT{%S”“‘f"“-"”
produce the crude product, the crude product is
separated fromthe catal yst and/or residual crude feed
using a separation apparatus, such as a filter and/or
centrifuge. The. c e _prod hav o
TAN, irot’ tﬁ;g?(néﬁn{ &dgﬂtaﬁg a\%gaioaﬁgﬁnm%gm%@%d%%ggg%og 53% of
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the benefit of this descrlptlon of the invent.ion.

Charﬁ*;ﬂféﬁ“*’r‘i‘ﬁ’;}e b“é“eﬁ%ﬁ@ YP#alhe el enents described herein
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., bnv n
0 AR SRS G b Sl 0 s i
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- cat @F 3khds dnld/or éublﬁne@:{ (?o? %:&Eiﬁleoﬁun@ akdV (06 e 04 bEBes L. 2,

tenperature in ran from 50- 500 C, a Eressure in

t he “PEPAYRS BTGNS E?‘“P“E‘Bre sugh epmpounas 1obs 1gmpyed beta gy plug

For oamdcodt-ti(atalysts, therepy ictesiag the life 0f the capityeid uekatitif &t thigher

|ncI crude product

is ﬁmk?%@%&ﬁﬂ%g a Qﬁé&%ﬁﬁnﬁ&%h%ﬁ%giP .igggc;;de
il I e prl @ g ARAS A _\ . i
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one Lgy oygﬁ{:cgsufﬁﬁ ?xla%e Hoh Q- lﬁgu{l%,n&fi ?atiggf hgfglgﬁ{: %5111‘96‘4 grrldc feed

Tabl e
fro ﬁrf t%] 609 mPmpfor 3 mocpg timggafer ml@t reaction tnns to pruducc the

crude product, the crude product is separated from the catalyst and/or residuat crude feed

using a separation apparatus, such as a filter and/or centrifuge, The crude product may
30 have achanged TAN, iron, nickel, and/or vanadium content and s reduced Cs asphaltenes
centent relative to the crude feed.
Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.
Accordingly, this description is o be construed as illustrative only and is for the purpose
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or m xtures thereof; and controlling contacting
condition tenperature, pressure, crude feed flow, or

a conbi nation; thereof such that the crude product

has a TAN of at nost 30% of the TAN of the crud
QSR ein TAN i s as determ ned by ASTM WSFH@HW“WQ””
D664. 2- The nethod as clainmed in claim1l1, wherein the

-Eﬁ{‘da&ﬁliz% MSse(kkgﬁ& irPthe alty %e gfcﬁertﬁltmaﬂi’id gsdf céﬁﬁi’ml Qbuttthﬂn?éﬂ_ﬁoﬁ.f Itisto
ruae ee e ne as .Cl a C |

b0 et e SR oA MEeTon AL B e ribe porein ety R ken
fab Eﬁrﬁ:le%%%aﬁgod?lﬁ%/ﬂts 3R %ts arid IﬁQteﬁﬂg/ i’n@fr bé Bt Bdrithee

crude feed . The nethod as clainmed I n any of clains
illustratpgh @ncbdeﬁcnbﬁé hewein, PATSEAG PYOFERIR may ksdenerser gnd perigin features

r t
GRS BBl 1 QAR e ofé e
theart afiee basiing thé beng@Nofdhis Hescriptinpeof tlieeewnhgn i Ghanges may be made

PRSI g el ekl e bl R e Bt
tidvent@el agniasctiberbinahbe foﬁowmglcgahnlﬁnum and/ or tungsten.
The nethod as clainmed in any of clains 1-6, mhereln
tl ~e catal yst having the pore size distribution
conprises in addition one or nore netals from Colum 5
of the Periodic Table, one or nore conpounds of
Colum 5 netals, due or nore netals from Columms 7-10
of the Periodic Table, one or nore conpounds Jr one or
nore Colums 7-10 netals, and/or m xtures thereof. 8.
The nmethod as clainmed in axy of clains 1-7,. wherein
the crude feed has, per gramof crude feed, a total
Ni /V/ Fe content of at |east 0.00002 grans, and wherein
the contacting condition tenperature, pressure, crude
feed flow, or conbinations thereof are controlled
such that the crude product has a total NWW Fe content
of at nost 90% of the Ni N Fe content of the crude
feed, 9. The nethod as clainmed in any of clainms 1-8,
wherein the catal yst having the pore size
di stribution Conprises in addition one or nore
el ements from Colum 15 of the Periodic fable and/or
one or mare conpounds of one or nore Colum 15
el ements. 10. The nethod as clained in any of clains
1-9, wherein t} nedian pore dianmeter is at nost Soo k
11. The method as clained in any of clains 1-10,
wherein the one or nore catalysts conprise in
addition an additional catalyst, the additiona
catal yst having a pore size distrbution with a
medl ar. Pore dianeter of at |least 6 A. or at |east 180
A
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12. The nmethod as clained in any of clains 1-11,

wherein the crude feed is contacted in a contacting

zone that -is on or coupled to an offshore facility.

13. The nmethod as clainmed in any of clains 1-12,

wherein contacting conprises contacting in the oy 2810 SIN P
presence of a hydrogen source. 14. The nethod as
claimed in any of clains 1-13, wherein the nethod
further conprises conbinj t rude product with a
crude that is the!saute aggémﬁerent fromthe

crude feed to forfia blend. 15. Thé met hod as cl ai ned
in any_of clains 1-14, further nsing the step of
procesdi RGtHRE @.fu@é’owd@et aorcrm Prasiusitod genprising :

transpepke&%gﬁntgus' cr 'f@%df UAlen JndP'd S e 5r.‘ytallystsu in

chem ca he met as clained 1n claim1
whheepmesbacpnméea|hmynnng|&ﬁurcenaﬁ|dIuempéf&tureuﬁn the
product _or t |l end jnto one or nore distillate
P FaEERogom 10 ~BAD Hk Gl EXS SRS a (GRS IEAEE TEFQR 0.1-20

1gpaZaaHe BN LERE® RHO GRS HAthoed BHdns 95, 1Jwrr9“€atbead§8e a
18. The method as clained i'n any of clains 1-1

wheFalnprhducst &hpst m@\lmgst rtéxqomzexd$|m@duct wherein the

b o ri S t| Qn
{cé{r}éﬁt éi»? ragr%%Co ?' gu &fi ?’h tuigg“ dlzgr Tf);glaéq%nd'/]ourl MPa,
oﬁheOtrﬂﬁéefeeﬂpnund&gOE Beadl adile nupbem (AN) of at least
el ements. _19. The nethod as clainmed in any of clains
1918, Ahel8RAtt RBenRdi ShepsrEadivabs: daVvisa & nare SoE

A3 20ribei BR B9hag &Eahgﬁdpb%ea%aﬂ{et%ra'o@ at Y%ast 180 A,

wherein the one or nore catafysts conprise
aaldi devaranneddbyi AREM MathbyisD428k¢ addi thenalatalyst having
si,ze distrihQution with a

tal yst havin
O e YRRt RRiBR AR, oluptiging SRenoy ke megals

A rdi- cdbemAet hae Eﬁecbékﬁgélbnﬁﬁle(’f ol bP® mbrel compounds
wherein the crude feed is contacted in a contacting

2 eCRPaPT | BoBA Wetabapfedmt Eodnmof Bshdr sheadleritgic Table,
\%r J{B@t&ﬁg%] }tlgéegkal QES in any of clains 1-21,
€ actin

rern con cbnprises contacting in the

pr esemmufomin@r@gmsmmg ecor@itIbe tehpedadire,
claimed in any_of clains 1-22, wherein the nethod

REGHRAITE o (FBHAS cSeRONbL AP ngoEhS QPEBénBFé@Gth%Fﬁﬁ’fa such
GHide dihat r eLen u
feed to ocr:fn‘?%égﬁr %Ef&-zzﬁa% cru‘%%eI %?o Ec{n8gﬁ f":i:a%a r'rt' e T
wf &hetdodlastetdi metereianyABf isl asndete?Bined5byAASTM
e wherei n the crude product has, per

3{2\%‘8‘? q:g%ﬂe product: at |east 0.001 grams of

uI fur,: as -det er m ned by ASTM Met hod D4294; at | east

.2 gihem m@m@mammammmmwmmmm
E’é&m)%afﬂetr'?ﬁvﬁf Wct having a weight ratio of

ue

croCar bon Resi content to
3: . - Themethod as claimed tn claim 1, whemntheTANofthecrudepmductmm

a range from 1-80%, 20-70%, 30-60%, or 40-50% of the TAN of the crude feed.
4, Themethodasdalmadmmlyofclamw 1-3, whetemtheTANofﬂ:ecmde
‘productlsmarangoﬁ'omOOOSto 2.5, or from 0.01 t0 0.2, m'fromOOStoOl

5. Thsmeﬂmdasclannedmmyofclmms 14, wheremﬂchANofﬂlecmde
:feedlsmarangoﬁ'om03tu20 fmm04t010 orﬁ'omO.Stoﬁ.
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C5 asphaltenes content of at least 1.5, and the crude
product having a total acid nunber (TAN) of at npst
0.5, wherein TAN is as determ ned by ASTM Met hod D664,

|gh of nte t is as determ ned by ASTM Met hod
530 mﬂhﬁa@ 1IBYIEQ dndwhesein the Cabuan fmetaljis
mlﬁmﬂum 26. The crude product as cl ai ned

in claim 25 wherein the crude product also has, per
dr am dhe defiind a8 clgimed in agy of laims 166, 0thereit Giegatalyst having the

s
P ATy MR 8 LN g o

en 95 C and
Bosais Rabd
Rhlg, RTie 98 BioR Fesapolpds pELColiann § meplalss Aaeor more metals from

QoBidristuig @fmbﬂ&\!wmr 3&@%% fithn
?2 Iea{s OO], gramaggoﬁg/ﬁcar bons w tqﬁ of??ﬁg s
Agae gixtves theredfen320 C and 650 C at 0. 101

e ' |
75 m“‘?ﬁﬁ?ﬁi“'@%@ﬁg‘r FaF ohsim§ 1), Oiflrcd i bt Vood Hod per
o e Botg Y /PR porier of aienist GrBRYA graws, aag Wherein the
Rinfiliag Fﬁ%@%@w@?ﬁ?ﬁ%mm 38 B3 foingbns didfor

R PR elled iguch-thatibe pmdeipioduct an%@tmgﬁamm of € st 90%

MBI/ R Qinfdnt Bf fb SRQP E&g_r gram.of crude product, as
determ ned by ASTM Met D5762. 85 29. The crude

roduct as clained in any-of..clainms 25-28, wherein the

AN ommmmmmmofm 1-8pwherkin@hp Gitalyi hhvidg the

od D664 30, A :net hod
ﬁeﬂ%%ﬁ{” ng trangpo|%l's{\£h'¥'l?k§il qIWmColumn 15 of

Emmfdﬂe end/grivaiormbs: mﬁﬁﬂd cﬂ"oﬁﬂ oﬁihﬁfmﬂhﬁﬂ 13

e;;E{ng‘{,%lgs_product or a blend as clained in any of clains
24- 31. -The nethod as clained in cl a| m 30, wherein

10he ﬁﬁnmmmm@oﬂﬂw 1-D1\ghdrhif okt i plrgauct
SRR 1% oy o o o e
lhe [iheowdisidug chihgt insf$ of SO 1 6 Wlehdn 4 %ns or more
catalysts comprise in addition an additional catalyst, the additional catalyst having a
pore size distribution with 2 mediar. pore diameter of at least GéA,oratleast 180 A.
12, Themethod as claimed in any of claims 1-11, whemnﬁne crude feed is
| oontactedmaconiactmg zone that is onorcoupled to anoﬂishqn‘e famhty
13, Themethod as claimed in any of claims 1- 12, wherein contacung comprises
- contacting in the presence of a hydrogen source. :
14 Themethod as claimed in sy of claims 1-13, whermnﬁuemeﬂ:odﬁnther
.‘ comprises combining the crude product with a crude that is ﬂle'sameasordl.ffemnt
from the erude feed to form a blend. :
15, Themethod as claimed in a1y of claims 1-14, ﬁnthercémpnsmgthestep of
processing the cruds product or blend to produce h'ansportatlon fuel, haatmg fuel,
lubricants, or chemicals.
16. Themethodasclaunedmclmm 15, whmtheprocessm,g oompnses
distilling the crude product orﬂleb!cnﬂmto one or more distillate fractions,

 17.  Themethod as cleimed in clairms 15 or 1 ,
hydrotreating, o Qmm"?’m comprises
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18.  The method as claimed i in:any of claims 1 17, wherem the cata[yst havmg the pore
size distribution comprises in addition one or more elemeuts from Column 15 of the
Periodic Table and/or one or more compounds of one or more Column 15 elements.

19.  The method as claimed in any of claims 1- 18, wherein the medmn pore diameter is

at most 500 A. ,
20.  The method as claimed in any of claims 1-19, wherein the one o;r more catalysts

- comprise in addition an additional catalyst, the additional catalyst having a pore size

distribution with a median pore diameter of at least 60 A, or at least 180 A.
21.  The method as claimed in any of claims 1-20, wherein the crude feed is contacted

- in a contacting zone that is on or coupled to an offshore facility.

| 22.  The method as claimed in any of claims 1-21, wherein contactmg comprises
 contacting in the presence of & hydrogen source, :

.23, Themethod as claimed in any of claims 1-22, wherein the method further

- comprises combining the crude product with a erude that is the same as nr different from

the crude feed to form a blend. 7
24, A crude product obtainable by a method as claimed in any of claims 1-23.

125 A crude product, wherein the crude product has, pef gra of erude product

at least 0.001 grams of sulfux, as determined by ASTM Method D4294;
at least 0.2 grams of residue, as determined by ASTM Method D530‘7 and
the crude product having a weight ratio of MicroCarbon Rmxdue (MCR) content to

: Cs asphaltenes content of at least 1.5, and the crude product having a total acid number
- (TAN) of at most 0.5, wherein TAN is as determined by ASTM Method D664, weight of

MCR content is as determined by ASTM Method D4530, and welght of C;s asphaltenes is

- as determined by ASTM Method D2007.
" 26.  Thecrude product as claimed in claim 25, wherein the crude product also has, per

gram of crude product: at least 0.001 grams of hydrocarbons with a boiling range
distribution between 95 °C and 260 °C at 0.101 MPa; at Jeast 0.001 grams of hydrocarbons

. with a boiling range distribution between 260 °C and 320 °C at 0.101 MPs; and at least
- 0.001 grams of hydrocarbons with a boiling range distribution between 320 °C and 650 °C

- at 0.101 MPa. _
- 27.  The crude product as claimed in claims 25 or 26, wherein the crude product also

has at least 0.0005 grams of basic nitrogen per gram of crude product, as determined by

 ASTM Method D2896, . L
- 28 The erude product as claimed in any of claims 25-27, wherein the crade product

+ also has at least 0.001 grams of total nitrogen per gram of crude product, as determined by
' ASTM Mettod D5762. -

-
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29.  The crude product as claimed in any of claims 25-28, wherein the TAN of the

+ crude product is at most 1 or at most 0.3, as determined by ASTM Method D664,

+30. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in any of claims 24-29,

31, Themethod as claimed in claim 30, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

32 The method as claimed in claims 30 of 31, wherein the processing comprises
hydrotreating,
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