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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE
PRODUCT FI ELD OF THE | NVENTI ON The present invention

w@eosied3liy rel ates to systens, nethods, and capel/ys1084/042225
for treating crude feed, and to conpositions that can

PRSP aiﬁﬁﬁ?laﬁtéé@gﬁ%@ﬁﬁ@ﬁmw CRUDE

descri bed herein relate net hods, and
catal ysts for conversion of a crude feed to a total

F odu et ﬁﬁﬁi total product includes a crude
FI@-“L’ ugtT}tIml 'raﬁghpﬁqui d m xture at 25 0C and 0.101
MPa Tas grdiast inveation gemarallypretapes tbisgstebanethods, efrbergalgsts for
relative to the respective ({Whe crude feed.

roperty of
trepsECRpPerieess 208 (RN 08Pk BS Pradibed iR BB Syrems
mefidd, éfﬂsclé{aéfs@ %Bfe?g%%(fu}laﬁﬁl, t&&tin €RbP@nedts! RY¥EAH] herein relate to
crudes to be econorically transported, or processed .
sydiahs gnathodscatd creystd focicontersen oba erude faeditd y totelfodwnd, wherein

to as "disadvant aged crydes!. .D sadvant aged es
(g tef Bend e P BB SCt R : DACH TSRES By foTip If1 MPa
' Lairb&{ robBh 1aki0€ tb thPrSREMARAGREY of th
ang%sg%rg Wi t T gm}éﬁaetk it%laigﬁag%é&%%ﬁ 1may tconfs?i bute to yobthe
crglerfeslsi on of metal conponents during transporting

ﬁ%’[m ?ﬁg%%D%ﬁldl sadvant aged crudes. Renoval

SH=acHetro—eonpotent 5 ++ot di sadvant aged crudes may
| NV @ GsGhE Hab@bhdor Bt akiiZbligpropdribLthaOdPRRQNbS thé Efides to
various bases. Alternately, corrosion-resistant netals
be wagnoigcal lyeiranisportada prsproeesaed enngennventional feditiss, are commonly
r ocessi. ui nt.. Fhe use of corrosion-resistant
re@ﬁ?‘g O 8¢ ?gﬁnga !\t/%len@géudgig;gni ficant expense, and thus,

t he DisRlvaktadr dradds ey i@6ludé acitlicrdtnpbnérts ®xt dntrilgite to the total
equi pnment_ may not be desirable. Another nethod to

acidimbier TN Dt 8¢ drade fead-oPiradwadnaed Grndss WelBraTslefiyly high TAN
B <R 8 0 B RAA R Ra Ry RO Oin o

theodisaivantagédsrudesh iReitovakofmeidic egapineetsyfroaf fisedvantaged crudes may
. equi pnent used to.process the crudes and/ qr the
inypden SheyiesH Iy BBHEIZL 300 CEBROTTET IR 4agts dages. Alternately,
bsige! ' ¥ %l BPocessi
cofbiaR KATH A B 47 B Sl LRARCRIloh SN e Blbgepsine
eqbipmeht. f Theuist ofinolresiqgeresistapt metal pHersinyokvensighidicay eapenss, and
usi.ng copventional. facilities. .Di sadvantaged crudes.
gy S GGG GENFRGPY! BOuiTh SR LP AP e RIGE desirable.
AR Bl eBhodsH lifitibit cOXOEE ma iioRietddaBRM)of cEXeadh Mhlbitors to
bound heteroatons may, in sonme situations, have an

disadvantaged efudes before twaisporying sndiprprgoessinggé thecdispdaantagad crudes.

L8 At AP S P B TASE e coe
an@loP ARG ATfpréduets prodikes frofbthakrudes.

Disadvantaged crudes often contain relatively high levels of residue. 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.
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cont am nants and/or conmpounds of netal contam nants,

may deposit on a surface of the catalyst or in the
waeeid/oeshiume of the catal yst. Such deposits naRCT/HERE4/642225

decline in theactivity of the catalyst. Coke may form

and/or .deposit on catal yst surfaces at _a rapid te .
o PRiadS B Rl 53 Al S BBGR of Bl BRr Mol bgaminants,
foreRatble, hRkEICGRRATAL nb e irBAl Blyihi proxesding éfsubh cRides, metal

catalyst contam nated with coke. Hi gh tenperatures
conismihatisrandfpr copaendstof aetahggntamimants, riagidgpositen a surface of the

tivi.ty of .the catalyst . and/ar .cause. | yStq:t o )

caiSbit i ot VoA g0l ShobBHRS AR ERbE P Bhudtn e
actixﬁtyrﬂi'fﬂ@é caakéts of organic acids (for exanple, calcium

pot assi um and/ or sodiun). Metals in netal salts of i

or g&ioke mayifaan andlondrposiy pr eaiplyst SiEigassAt @damid ge during processing

i sadvant cr ' r . - '
or S ERAMEBL 000 RS R a FONGOM AL g QBB ERSEnl Y et
cothinglateRngioty 631e), ddigh tengimenateret usstaduripaegssesiontnery also diminish

metals in nmetal salts of organjc acjds are present. In
theastivin et the satahskend/effausedna artalyst tUsietsEordDi cal | y

depesi t . t :

PeP T AR PR LR Bhaf A P ice o
exqipit erabditiapdtyssium wad/or sodivmme Méetelsvie eretad adléd ofirganic acids are

articles, particularly at the t of the catal yst

nofigicalf oriefiaetomotsedut TS B PORVBRaRA PEsCoRBp dPsexample,
deéaﬁiﬂgénﬂyor%@i t@asgfngor ganic acids, at the top of the

cat al yst beé1 generally results in an increase in

pr e Psenessed arepoftenrenogumterbé ithedventtbnabyroedstescvhanangtals iy gnetal

t he. cat al yst bed. Myreover, fhe. als inmetal,.salts
sl gy (O RESTEY. nnoutar L kb, ARG Sapcirtybitally
defMiteHeHSthe exihSR SWARe B EE GralFEe ST ih Hetall 6 tsUT@ARnt acids may

oxygen conpounds. Treatnment facilities that process
dephsstguiefarentigiéyincvoid selumies hetasen /atalapt Rastitless pargirulaly at the top of
| east .0. 002, grans. 0 f_di
o S B ENE B PSRl A s s
orgaEAdvids, MXME &P cranPedalgs betMgemerfibadesaltstiuahigerease in pressure drop
processing, may form hi gher oxidation conpounds

f f _
threwgtnibe bed Rad BVb S Igsiioby DI f‘ltfscafaéYsr‘i@Ed-bMOS@HVS%ttli‘eo‘i(‘}etg;s in metal
L ds; ' ' f eth
B B AR oS} 5y LR it o, o e

reated crude
and/Disadvaytagal sradis/maynineluile atganiequiy gerectimstumnis glreatment
processi ng ang cause uggi ng .in transportation line
o b ket e R S L HOT G PHED GEHC Bt L fogrt 002 grams
of E%ggegﬁﬁ g&ﬁ?of dﬁ‘ﬁ@aﬁﬁ@éﬁ%&d&ﬂa@gnmﬁ&ﬁ%}jﬂﬁf dueingProcessing.

ons, consistent quantities of hydrogen o
Orgariebayden coampdunds, bhembehat] dyrbugtrireedssing,ymay form higher oxidation

Coglggg%gggg%g?lfé’%?g%a%% &58/5&“ l?ftrl%]g)ﬁ]fﬁ{eﬁ? E]X %%ﬁl%%%gf alcohols, and/or

acils PSRRI Y Dxidtiof lof EBIsE Bat HreidRFRLIY BSrehitie Yiven Bk tRBted crude
act1ve hydrogenation catal yst, nmay be needed to

anilfohiray tcoundeltantzmisdtefequipmsnt diringmrpeassing gnd exse plugging in
drogen..is costly to produce and/or costly to
trag'%/péﬁ@g%%m?so treatnent facilities.

Disadvantaged crudes may include hydrogen deficient hydrocarbons. When

processing of hydrogen deficient hydrocarbons, consistent quantities of hydrogen
generally need to be added, particularly if unsaturated fragments resulting from cracking
processes are produced. Hydrogenation during processing, which typically involves the

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude

WO pesabislii ty tends to result in phase separ at i BOT/052004/042225
conmponents during processing and/or formation of

bl e -
LN fi es I&frga %t Eiﬁ,’dpotﬁ%g li'%(t,aofggg E@gﬁogé(?eg%%dfor ((%Xt e%tgc?e[ﬁs ort to treatment

fadikieeesses often | ack the abi lity to change a seI ect ed

property in a di sadvanta r ude wi i éjt al s

si ghisadvaningsd @udas w@e@f? Wdﬁ@?@l ifseyripgracessing in
cogxfeg@g?sfaggas lgti% Hf{%gwst{: thtgﬁ?xﬁﬂoere?.gﬂgl\%ﬁ% s%?%latlf)n of components
duflﬁgl poeesklY dnd/ca foinsaidv af uadpsitalde ﬂ»gi@wductsd;fomamm Spdrogen

time, only_ch nglng(g% a desired anount the content of
Su}é"élﬁi‘éi’f‘tﬁnéé‘ﬁ% REWXIdhch as sul fur or netal

contcayl, JRRMADLRAR Lo Chittle a sdFEed b

pr ocessée}g f’lorpljf’gestf"%\eﬁf% t he qual ?}?t)(/) of craude mcRm%leryma
disaddintaped colidewdtitout alsadsigaificanttyagadgiog wites ptapettmaen thehe

i ght ercen of conponen ntributi o.the ..
g RRES CBGEA FOF SRR Do SR ofemtis A e epbiliy to
si b} tub DT ARBRESAiCRR hstadd dri@Akhilg aﬂt}é%ﬂ%@%@é} §ﬁi1y changing
crudes” due to the costs of diluent and/or increased
byaaksised amdnam dtheecombrant df Sia(tammma‘gmdnte (ogbss sWddioringatalof

di | uen a di ant.a crude may, in sone
COEHW% the&é%?ﬁ%ﬂéﬁ%g gt “tity of such crude. U.S.

Pat %he')‘ﬁ%es@sfféﬁ mg)";‘gwhg theURRRaIT c@ﬁde&hclud@ac?dlﬂg 288udn®to
Meyers et al to Grande et al.; 5,928,502
disadvamsaged erndes tcallower theoejgly3oreent Hagpmponerss cetributing to the

dlsgp%%ag%g 1 ggpggi-r g%ldtd? ci]llu%hik hoé?@e? 1ge§1§rglllg ?nc;% gyéo%me&f treatlng

ana

" difaaoafsse srudsy dheiththe aoWls 6fdiRkeytsdndl/drGiicrgased esss fmglandle the

crudes. The processes, systens, and catal ysts

dispduaagsd grudes ﬁéélélowf difpent t%@%@@taﬂ%@uﬂ? Fay el some
sﬁﬁﬁmbl Cc%@felaéets}f W‘%Eclp&ufi%ny of the technical
pro orth

ens set above. I'n sum disadvantaged crudes
gendj.4al }P@tefnm 6L6dB85T mkﬂteihpkampeeﬂt i63377g269rtoMarerﬁ @ al.;

o s Tttt Bl shily SO LB HeAeR et

5 gﬁl Roity q{r%éh{eaét ge. 4RPUBLStofralMEECASAnE YRS D 9 81 to Tanaka et al.,

tr éat nent het "undesi rabl e propérties include
desceibatvamelllsyprhceybﬁsasmtﬂmss awf catalpes for @mogsscmtud@w tBle(p&messes,

d [ | d h
gt s Dek iR I efipan S A0REvalr b e dpellr ey
bebdtdé efmﬁﬁgamh@ tRMBE o BIRRR YA th afbkeh properties tend
to cause problens in conventional transportation

and/Ipsuhy disadventegéberidsstgeperally h@\mmdﬁgrab&ﬁtpréa@réas (for example,

R e T LR

cohéhSo reldfiQEIS lnge @m‘buﬂt@ iof hg@BberediRgMicatidi). t @GbnidRkirable
need for inproved systens, nethods, and/or catalysts

prépsrtiesinsiudesictatively Iagfsaavlaﬁ@ %@@e@rab&r@@mmn@n@ (fos example,
reéjcrhged é%afsl cV\fé%and%ege?gét&ggf ﬁ‘i@gﬁ%%% Sits r%}fﬂ@E % ﬁlgtafgaﬁg of

econom ¢ nical née
or B 1ids, ardIey @@mﬁabﬁj}g@to‘@nipbﬂﬁdsl}‘ afudthaopeatieelerd t<ﬁc€huse problems

properties in a disadvant atg
in conventional transportatlon and/or treatment facilities, including increased corrosion,
decreased catalyst life, process plugging, and/or increased usage of hydrogen during
treatment. Thus, there is a significant economic and technical need for improved systems,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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crude while only selectively changi ng other properties
in the di sadvantaged crude. SUMVARY OF THE | NVENTI ON

WO poosfasd3ons descri bed herein generally rel at e POT/US2004/042225
systens, nethods and catal ysts for conversion of a

cryde feed to.a [ . i Si
moge gweﬁle é)ﬁ%pertlleﬁ g@‘ﬁ% is B8 g%% %&gﬁb@lgcn ensg}gﬁcal need for
SysteM € BRI, ARsdIchhedtsthitaian cﬁ‘h@@ sgleoted @kdpﬁrt[eellma ehstadvantaged
conp05|t|ons t hat have novel combi natjons

crugle wﬁmn@aﬂsssemaw@vwha%o@weml%w&h% gﬁa%@n@gﬁ%m@a

’i’ﬁ@l‘ﬁﬂq nmet hods descri bed herein. The
S f‘tﬁlﬁ¥ hod of producing a crude
pr ogwehtiomsdRéritsidngiein gereaalty etptatomysidmsf mettiodd artd aatedysts for

or nore catal ysts to prodyce a toqtal product. that
conyeteta emi e e SHBTEHUC GHTEPRTIAE & REE RO bR Fome

m?)é ltsq Hod cgﬂcf?%kﬁb?ef %?\reggoﬂ%sgxﬂeg]hew iR alsb %@n&ﬁlWFelate to

avi ng ast 0.3, and at l[east on€e of
combeslﬁ@isahaftsiase heweil ngmhmp’ooms aficempdnatts thioxgin. oSuaki dcompmsitions can
90.A to 180 A,

nmedi an _pore djaneter in a ra ch fro
be pptapnediby| usigrtheiess "}ﬁén"?tg?‘gﬁ CRETHSERCE R por es i n t he
por Eh@ flﬁ\%ﬁgblﬁglg)lvpﬁg b ARtV MBoduchY Lcli@PRIIREL, ¥bihpiiding:

ian pore dianeter, wherein pore size
coﬁhasttrrg dertdofecd svithondetr erave naalybiy NS0 total pptrgpthat includes

and_control | j ntacti ng, condifio uch
bt R e AR B EOR Ao OB E & 0% Al o1 Mpe,
thd &ﬁ%&fe@&i ﬁa\tlﬁg Q’TAVNT' 8 & 18asT O, iufd AYedLbRS theehtAystdddWhg a pore
he i nvention al so provi des a_ et

: of
sizp Mastitilpiting vath:ac m@élap potiudiameiehimpF liaggmﬁomc%@é@ i 8(?13 with at least

d wi,th pne or nor e .G
B R L S e
1&1‘1? 49 AUSERh O REHAE thotesdiambie Wittbréih YbrerstzealistAbutdia i@ ﬁ@l determmed
MPa, the crude feed having a TAN of at | eas
bymngaﬂeuhe@wz&%@néfconm@heamtgrgtng cREQHingS Hioh S Tas rade

G i 0108 RS TR 5. 150

defe@hﬁie&l%fﬁt&imm\gethh@uwne size distribution haV| ng, per
MRt D SR

co %lé%?&ﬁan 44t cﬁfm&Q L ¥RASR Y HraalicdR wtdl pB&uct that includes

contro l'1Tng contacting conditions such
thé batle ploducty whereprthe untle pasivat iFANiquid mixtae st 29 OC‘/oaod Otlﬁé MPa,
TAN of the-cru TAN |

thoVlF WG BEGLAN PRSI Bt FOFAPG S Hhe o1 BEe T NER e sze

dl&flb\%[d?ld\yﬂ R éheRiaf PotiediRmert 6F at 1620D0 AS hd\@steraRAdEISF ABTMAMethod
e feed wth one or nore catal ysts to produce a

D428|2adtnckihedaialwstthaamgl the pongesizetdingrieitiondapingdprs terameé pasplyst, from

d d [ d
sl CPR e iemphbt et ofl L i bp i §Qfibounds,
caQ:ufatedaa% e lﬂro@hﬂﬁﬁadéﬁurﬁsa_ﬂ%%ﬁés thefeol;@ag Eoﬂ_ﬁﬁhﬂé céigeting

catal ysts having a pore size distri bution wit
conditionnsysbitient thesaradasprogict s f 49 ofid @rosh 80@et ébehT Abkpftslge crude

ro SR AL B PLRRE e OB 7S o

Col urme ifvétioh ARo B@d\h@é@l aCmG’tﬁbdi 6f protiecify a Blide product, comprising:
contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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conmpounds of one or nore netals from Colum 6 of the
Periodic Table, or m xtures thereof; and controlling

we@oemsaedsing condi ti ons such that the crude proRPUDUSIVaE042225
a TAN of at nost 90% of theSTAN of the crude feed,

er ei n TAl n T
as GERMALY A LR BRACATBAGR B chsM At PBidbize Wiribution
corprREE bne @Qﬁ?lfellﬁdtdﬂg froap@blaatn 61gf the (P:enddic fTekld, m;]ddr more
or nore catalysts t ce a pr.o t hat .
compRdESEoT 8 oG d s BanLCoIomh o e PREOGE dule sryaitgres
the#e%g,gmﬁl cgmr&l%&ﬁ‘t &i tcoﬁéltlggs ﬁﬂz‘ﬂ tRat ¥l criYi@prolif& H&E H%N of at

avin | east 0.3, as determ ned
mobfEa(96df fBﬁGIZAN afi dlea:irudeef‘aed vdweemff AN asaeimiied by ASTM Method
conprlses (a) one or nore netals from Colum 6 of the
D6pfy i odi ¢ Tabl e, one or nore conpounds of one or nore

net ‘ﬂlé 1rfv%ﬂtﬁ@1f%ﬂkdjﬁﬂvﬁle9£ nidifo & Hictng Ak & p&)ﬁlrlct comprising:

m xtures er eof (b) one or nore netals f
corffmdtingra ct@deafeed withPee bouliote sy es topredene atotab prodnpidhaidscludes

NCWE NI RENIR Ve CRTR G S e

theQfrudededd h&RhgMANIE RIS 0. 3 Qisldetehinea by s VINNEétBbd DB6Hend at
arange fromi to 10; and controll i ng contacti ng

leastameiof tormitadystheantprises: (o) ereudenqse 8 frh@sC@umArﬁ @ffthgPeriodic

% of th f th
BB e PR SRR TR PR R OB g i CONFEES Prtedetifaic

TaBle Q) R Surds heteb @n@ {b)he &y edddg niktals ﬂdm quiegan ,of the Perlodlc
conmpri sing: contacting a crude feed with one or nore

Tab,lax ?e;mmgors compeends ef ane ot mpregpefalsdion fatummi] effbs Peredic
T 5B B R oI P Gl D o

CoRurd\din®tal & inl a&aﬁge fﬂorﬁ 1 tang; ﬁﬂtbccmﬂlellmg cfm‘raetmgdzcaidytﬂms such that

conpri sin rst ca e first c
th 'ﬂfg.‘ha@@ ﬁ%? 3t mast é;éto F*yfs qf&hﬁ @u%%ig %hefem TAN
1sag [ﬁr) ‘LFSTMr}\qetg{)dﬁ%g@ metals from Col urm 6 of the

er | o gb

one or nore conpounds of one or nore
met dhs 1rfuenmlCailsmpnmvﬁle-ﬁ mdhlded‘rpr@diwmgTaactrhéq podigutanmping:

as wei ght rm xt her
cogaeting iioiesd pitne OL sl r el SoaNeA T piodbcpatipcludes
theWru®E5 885kt CRh@timThe crille bl%@ﬁét i9a (ﬁauﬁrrﬁﬁﬁlr@ﬁt 29T®a 0.101 MPa,
nor e rretals from Col um of the Periodic Table, one

thearrudenfeed bavippaddeY of at dﬂ’ﬂ@t o8, fmﬂrtbe feg ell morercaial S apmprising: (a)

o L 0 DS S P A Ll T .0

a%)sncq1 b S SleGhetilh &ond OslusmUgles the Paticdic Tasle aon'EAdN n@dre at
nmost 90% of the TAN of the crude feed, wherein TAN is

compoutwls of annempie meAnbvE Rolnmesal thyReripdic dableorrlatlated as
A S AU U LR 0 A

Qif sBEUNA caRM¥Raunast@f020H8me of:nie@r mseirahetaﬂsrm Column 6 of
lum 5 of the Periodic Table, or mxtures t her eof ;
the(EgrloélcSIp&é% e AEerS omRaVnde eI merametlhEomdralwpR 6 of the

a a
Pegodﬁgf lPl% e tlceu(r-i)ata W @&%latoéfté{fﬁglhe . 1{(&9}1%%0 :@gig{r(l)l(ljlﬁg
coﬁﬁ&lﬂ@t@h&i’clﬂni hehaidt aﬁw&hd&md&t@m e TN ef at most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method D664.

The invention also provides a catalyst composition, comprising: (a) one or more

metals from Column 5 of the Periodic Table, one or more compounds of one or more

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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di stribution wwth a nedi an pore dianmeter of at | east
230 A, as determ ned by ASTM Met hod D4282. The

WO pws6d3on al so provi des a catal yst conposi ti OPCT/US2004/042225
conprising: (a) one or noreénetals from Colum 6 of

the Periqdic¢ Ta .
navigle Pt e e p TRt O R RO i ¥ e of suppor
matBr4t, Wk ﬁ&efrﬂﬂiié@ﬁff X- réjb)hfﬁaaumpmd wl’ra’e&rthalcatbhm lg agpore size

theta al um na content of at gl&égrans of .t het
distribusipm s ither mediampere darmss gt i %3 14 By Sefpapierby

r ffraction; and wherein the catal yst has a pore

Me?llzdgydﬁszfrl bution with a nedian pore di aneter of at

| eaThe BR0ntfon 4lso peliiesrh natdlystycoAPoivtivat trooprisd®s ¢2) ofker more

ek S D ey T e LA BE R 107 SRRAL @ more
me{aﬁ]sefrgﬁ df‘cﬁﬁﬂgﬁ 6Tcﬁ%@P i ?éfblénb'f ik QPRAHAESTE: ) aoéfﬂlﬁp&{ material

from Co unn 5 of the Periodic one
ha\ong mifem atetadascontenioCglleash0.6 gofms bifethéteraimmme pmw@ of support

ds. of
magggiol i AEOBTInER BY BeY Qfec b e F trast S agre size
dlsérfc)uu@n SHBROIEAIR b6fel BAm&avd Mg st I3t A @l débrmmed BYLITEM

l'east 0.1 grans of theta al um na per gram of
Meshthlam&rmterl al, as determ ned by x-ray diffraction;

o MRS P B PRl (Gt tP o
meBfd B6M CIEmRY S MIIROTUaHRE 288 or TltRe EoMPRINdS Bf GheSer more
provides a nethod of producing a catalyst, gOm(rré)rl sin

metadsripmi Q@U@néquﬁb? Perigdith Tgne aBe ofBrose et W&f the
Pertuﬁcgg gr %]H](?ﬁeaolg m ggmﬁOunv(\ﬁ QF 8%1@011 @g{eﬁfd&ﬁﬁ rf}qn‘f @Bpfn]lr?'@ Sf the

or nor

PeG6dIP Table\§r rﬁﬁ:ﬁlrés’ theRoE (BEd ﬁip@oft meaterizd having 3 tixdta hlluenina content
Peri odi c Tabl e, one or nore conpounds of o0

e
. of aideast 9. lrmrams ohihgianluniie PehEamG T syaPT matsrial, ag) 8eterm1ned by x-ray

dlfg]a&é%og{; ?l?dme &?g{eﬁloﬁle cﬁglggt Has %Ebtokenﬁzé Higtrfbﬁﬁgﬁv@hlé%é@an pore

m xt ur tenperature of at |east 400
didGteraddt feastZBOQR, tak deteamak-@by ASTRE Mitiod Pé282at al yst has

a pore.size distribution t di. an r.e di aneter
01 P30S imisgtion e Rovies At OBy A AR hT B
cm%laﬁu %;és/ SHobR Wit SR R dREal8 o BN aGuporPhiR il fiiKiired wherein the

cata conpri sing: conbining a support with one or
suppmrtecmqirmbssthtta alumima sanslgmp or moneeGihe mokals eempriies @menor more

I SRSt PO SES T A5 e RO Bl

me@ﬁg HER Golghnt6r tRePé@sti€ T8 @ miffiesthedBf, BeAARROMINES theta
one or more netals from Colum 6 of the Periodic

alumba el,lpport/mﬁ:tﬁ]t mixgre @h@tegmeratmré@f at lead 0P GCt anel fopraing the
catla g W %E%rlfl t?iyn?% a ore gl %&sﬁ*[ B%JH% Véﬁ%éﬁ&?p?x{] d?a{meter of at

eca erern

leaSBdF X Sds dé@e?mﬁleﬂnyeASTMQvIéﬂhS& D4Q&2I on with a nedian
pore di ameter of at |east 230 A as determ ned by, ASTM
Vet Adg imvepton atyp pravifes gmakode snso?l}r%&a eatalystyeaupgiping:

co li)?n%Jé: 4 s%poﬂ%l%hdgneogrqg&g tretdi9 {U)fohﬁ'a%pport/metal mixture, wherein the

support comprises theta alumina, and one or more of the metals comprising one or more
metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta

alumina support/metal mixture at a temperature of at least 400 °C; and forming the



10

15

20

25

30

contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
w@e@doeddtl wherei n the crude product is a |iquiPBPCTUSL004/@42225
at 25 0C and O 101 NPa the7crude feed having a TAN of
at le :
Catﬁ%’lste wzlg}em té]% c o%‘ Qﬁ@ Ells{r[bgll %ﬁt\ﬁ%%@eﬁ%ﬁha %)fe%gh%?eter of at
leagt 230e&ss dk&@mﬂn,edébsf mmmmmmymsw Met hod D4282,

and the catal yst having the pore size distribution
comhe S1EiHEEAPEViNG ADARRS SO InGF BV PEAIC Frpprising:

coﬁgétﬁ'%gi Suld £eb SR e%‘fi ?rﬁ)rér é‘eﬁ!ﬂ?sts & o@ﬁcé@fo%l GOSRRHMAESincludes

or nore rreta of the Periodic
thelabdeeprodiictphdreinehe tﬂmde pm‘d;uctasl d ligoidt mixitire a2 & O ad 0il ﬁg MPa,

(40 OPRYIng RAAPARE BTG SeT Er Pl O RGAGFN RRE A pore size
disBTot g%{ﬂ J‘&@dlﬁx gééf dhAYEEhooh: RGEH 80TA1 ©ad &V&ﬂﬁﬁéarbyq&m

provi des a net producing a crude product,
Mﬂbafan#ESZ; gnd tenpmiyst havieg thewdes fieedistubution pempyisingtheta alumina

atal ysts in ¢ enc sour ce t o

L RN N R T 0 SrN—
onf Bpﬁil'dfet metdRar&h Tollitn 600ER MREBEkCllables oRmiittdtes thadoft é.ﬂde

at 0C and 0.101 MPa, the crude feed haV|n%~a TAN o

comtollm@sant@tmg cohditionusheh s therranderpyodict brs g & N:@ﬁﬁtérmst 90% of

t,0.0
o bl e SR A B S e
si zepdiisfentiOnlhis® BroMided aandtBst (&ﬁ‘pr@&lic@ngja ame erodatt, a(tmprlsmg

| east 90 A, as determ ned by ASTM Met hod D4282; and
conteetingo! ¢rideyfeed wtticanerny neasn dtely e &n Ehé PregORs RANdEQEeR source to

o AR PRYEs TS s TR P 8 phki

liqaldyaninge @XYY e asd 01181 MBrg thbamnmfnetshmmg]a il % of dtdeast 0.3, the
crude product has an oxy @t@@i of at_ nost 90% of
crydedes kAR BDERE CTRoTRES AR QY REPrRY gram of crude
&itdn
oA PR %%%%g? SRSy 0t o
dmheier qiradleastes) A amletwmmﬂ bprAﬂiEMquhad M@% apd gduieelling

t gct d f
copizebne v fions fiisaicel AN eutihopits dace oot Pt TASR ahgost
9054 &itRe RARANEhe MR TRIdN MR rediid o@hﬁéﬁﬂ@ﬂ org§nlé1 okj{]g}blchntalmng

m xture at 25 0C and 0. 101 MPa, the crude avi n
compasmdscsﬁctathat ‘ds:as;rucb plod@hblasw dxyaen caent of aftm@st 90% of the

ge[nfc’ gﬁg C{J Iiegf gA}\Icg%?g%ﬁ}mmg%b% %%%ﬁ;/l R/Ie%)o]d D664,
an&’%ky | @ntkaPiss d@t@ﬁnﬁéd BPASTOO WpabB38%. one or nore
metals from Colum 6 of the Periodic Table, cal cul ated
as Wieghtentipn plse arovidss amsther efsprodudingt crugp groduct, comprising:
troll
coBRHOL LRIERS BEHE)P LA RS, SRS el g e

th@crlldeTpxr@au&thezh@reuﬂme bfuae peddubiis aalqﬁmno&matat m;scr: afd00101 MPa,
the TAN of the crude feed, wherein TAN i
thelenude feed baving aA@NAOﬁ/étt gt O oo atrleast W‘e?ftth% ﬁatélwgté having, per

grg n‘é ?gtgﬁlst aﬂgégﬁ? ref?ﬁ@&u Ghd G 01% ﬁs ﬁfoﬂfjéﬁlmn 6 of the

con a crude one or nore
Pegiaiial Tables onenoﬁ rh&rep:l‘oﬁ@enﬁc& aifona ohmdreolgeﬁalﬁmm C»ltron 6 of the
produce a total product that includes the crudd
controlling

Pegipgiguieble, cHieHlake ot Weleht plfacigh gupExtufes thereof, an

contacting conditions such that a liquid hourly space velocity in a contacting zone is over
10 h'!, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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liquid m xture at 25 0C and 0.101 MPa, the crude feed

having a TAN of at least 0.1, the crude feed having a
wa@oso663eont ent of at | east 0.0001 grans of suP€TUSIWE$/042225

gram of crude feed, and at 8east one of the catal ysts

rmﬂ}'a ?rlbvréglé %S [ roVRIeS o HEhid o r%&mcgg é’?ﬁld@gﬂ)fduuj @omprlsmg

Bve of “hor e co
coﬁ’fﬁétﬁi S dri@FeC® hvithTon6 oﬁfnotrch Eatﬁ-lg?sts adlihe pfabhe, of(arhydrogen source to
mxtures t her eof ; and C Fh},fi gg contacti_ng
prasopele tatgpsodust that ingludegy uchyhegein ttlﬁaecreglefjjar@duct isa
%‘ﬁfs o} Py Hﬁi& Alist
thﬁﬁn%(H{% ase séigglyglt ll(/%ir% 0 e fgérdu eaggA%flf ng st 01, the
crudie fésdicalviig, a dul faticehtéraof bilesg AH0V g’rams ¢fisulfor paregram of crude

fecHgat ST b ST COBPRRS PP OLANe Rt GTogt GRGHT 6 of the
Pelggcﬁg gl" 8@(:%?&6“% erﬁ(grg l@?m?&%ﬁé% o0&t RBreémstdlsiitm @%mrﬁﬁ‘g 0Pthe

content of the crude fe _
Petibidit GlableTdMnixsurastheesprami medtr@yn@@wamgmndlmﬁﬂsuchﬁhht during

R oL TS 5 Sl by ATV L1 BEEK e
écl B FROUGEe f68 Gﬁ‘ﬁh? E8acti®g nﬁcﬁg& h&ﬁlﬁsﬁé&@dﬁo&ﬁﬁﬂ one or more

one or nore catalysts in t resence of
cogas:ergusmh:yxs rageH) . buh@qud@pmdudd@@m a ' bhM|of pt @@9*0910% of the

i ncl s, the_.crud t V\,her |nt o
TAR Bhthe o ek PGS Pt Byt G 8 R Gob et fER0ve of me
suldhon Rt bOhE CRGle At ABEieROT AN hE HaBsnisetthy KSaM Method D664,
crude feed, during cont act, Upt t akeshydrogen at a

and ellutoedtentises eomminpbby ASTA MalqshPaiton of the crude
ity ga%'fe”g% R0t RSB0 R BhEP REO IS, Eomprising:

coﬁt@&‘i@o& ¢rd8e feed Mdtheorc@R enotk titalyytd Iim)ﬂﬁlprd:sEnctehﬁf argae&ﬁrsd@dro gen
of one or nore catalysts to produce a total

sogtgato pradnesceiotal Rroduethet ipeludsdhe ciife PEIdHCY Wée@%ry § crude
pr(gcaugglt:éo%:] drug(} ﬁ)lthr%té't g5 BELL 08 03 rl]\éﬂ?é:’ ag@c&ﬂpolﬁn%%té\?ﬁé conditions

ng contacting conditions such
sucH theetht eadieifseds dndigedonthicniupkakhy lydrggam at seletted sate to inhibit
hydr ogen upt ake co d|t on and then at a second
PhHWB@é%OTU%étgﬁéméﬁ ‘?ﬁdt USRS CPHEY | r st hydrogen upt ake
con d]‘{('é'l%n 6h Mo Prdvides %%etﬁéd)m ﬁrB@ucﬁ@%?Q BRidB BAIIRBE Bomprising:
upt ake condition, and net hydrogen uptake in the first
cohmdmwaacrud@f@bl@wﬁdr}dmgeonn ile presenecdl] ang or mare bathlysts to produce |

de f /1t ot.al d t f
a thial prodSrtipe ettt The Syt BERibe hifh Bkl iauia
mi Hﬁe Gff e PEOS UGE MPRAREE chrAling BSHtacti¥cblifibhsviich ehat the crude

the respective one or nore properties of the crude
feddeie dontatted iwithdrydiogan al & Brsphisirpgrasupialiperondigiopand then at a second

by e S B B B M ros R TPLAS LD i PR BE HeRSer rom te
se&&f&ﬂl{%ﬂ%g‘éﬁ @pfaRé tenEbrl ¥nd 8ttty aidgeg upfak@irste dind hydrogen uptake

t enper ature to roduce a total product that includes
confligion nmtrpkleﬁbt@cltﬁhlbw%’evaéuwﬁ &h‘%ifué¢ fead/tosplqupdyct mixtyre from

oo SR et i B B ASsy at o

9099 Pl @it theGOfLliveldife o3 widte pRupertich ef fhercﬁﬁded'edstt acting
tenperature is at |east 30 OC | ower .than the second

contBretinyRytion gise paavides 2 meihod AeprofdudRe b ERde Prodyss cprising:
co]ng'\ltdng a @}udg?éeh vg gl/fﬂr[ee(lr%drg %atIaBIstts ri‘l‘t:"a }:ﬂ\lt&ﬁpetrﬁﬁre%llg@ed by

contacting at a second temperature to produce a total product that includes the crude

1

product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude



10

15

20

25

30

. contantigz i cowds feed With ae of MereqallEst

wherein TAN is as determ ned by ASTM Met hod D664. The

i nvention al so provides a nmethod of producing a crude
w@e@doeddtl conpri sing: contacting a crude feed MT/ONSNE042225

or nore catal ysts to producge a total product that

cl.ude I
feed Bt £ A TAEGE RS Eh MR B AP BUNAR, BAARNEL tho firt
confRBHg ﬂz@dﬁeﬂﬁu@ i MNeat 30PCllewstthih te sbdft&ldabnt}ietuﬁgemperature and
aving a sul fur content of at |east 0. ,Rg %&ﬁa:rrs o%
the side prodviet hagraaPA 1ot &t mae Y0&e Eelatiisdo she guds feefhe
ca,t t.s_C VO taIsfromCqurmG
ecff:l allf{%ﬁ Sd)ga%‘?édwggone ggﬁrggar@conpounds of one or

oI Ehd i édtion§Al@prEatesmmethotl of bmdlaemgaohmdeﬁabdi@t aomprising:

m xtures thereof: and controllin t act
congasHEg & CoHiS fgqﬁcwth RBE O% Ere Ryt Spt% ce ﬁ&%fagpf?ﬁ&kftsl?at dcludes

the IgRI % L?(f{%) Ly wHelSn ﬁ%ur I D&uck iUIg 1§1§ %ﬁxtu%‘& Ashe W1 MPa,

a su ntent of 0% of the sul fur
the @ﬁjﬁltefféﬁd lefvitgeeT ANufet feastd).3 v&hecmdcu feT:Arhavmg asulfur content of at

det d b STM Met h 6 d t
least . (01 cramT hPuly: PAS ERAREE OIS Eiesad st hrrcmhefalyEs
cong% %.‘E;ﬁ iR & Gk Wal@fro&r@ﬁuﬁlh@oﬁhg PHGS1i TS GEne or more

rising: contacting a crude feed with one or nore
compmmﬂs/ sf enet @ npore chetas ﬁondﬁdmrﬁmﬁlb@ Pclh%dlc Tafllpa@nixtures

e 0 RS R AR, PR 8 T o

mob2R 8 e TAN Of tiRlerddRasdd, Qnd-thetdi*ﬁ‘ddl‘lfrddl&t heedshifivi Icﬁgeﬂt of 70-
residue content of at |east 0.1 grans_of residue

1396 afttefsutfiuchatdns efithe anuieafeed Sdstelp ﬁé\l\brs ag Hetepningg gg o T™M

0 j e
é@%@qﬁ I?%%qug“ & d? agﬁ%%t%@%%p@nA s gg)éi q%’?jdrzfor e
et ahé 11fvé@t[6r@éwﬁf6vﬁe@£ nIeﬂﬁ)dRﬁTplr@Iﬂlcmgmhdi: product, comprising:
m xtures thereof; and controlli nfgo(ﬁont act i

Bélfceﬁggtagprpgﬂptabatélecludes ’
theﬁf C{&Prgc{l%c?fwﬁetl]gn-ﬁfé!}rgée %118811& hygl P'q%ﬁ%xﬂﬁ@@t B ¢d8d 0.101 MPa,

a resi due content 0- 130% of the
thelc@sdedved EonienTAD oft déeastr Witlethé erde feadthawingragiesiddeonitent of at

leashd). BETURS AR Peh  RAATNAR S0 35D oSt ARG Of PG
corﬁ%ﬁﬁn? LV A6 SreandtBk Roth O5rBIMASINEHE PeBodit UEBle PERBE Ghore

sing: contacting a crude feed with one or nore

corﬁptbuiidy sf snet a momdmids éronn@ahurpr@dﬁfb@ Petiedic Takleuerasixtures
crude uct

t h
thefols oo e GEN AP EG R TP e 15 e FroBiert g ofa

moRt JPN oPheat AN %@%He Qude febd Qh&érud@plfo@ﬁ& Hag ¥ rdxidh@ cdient of 70-
content of at least 0.1 grans of VGO per gramof cr ude

136%ed theamesidag cdndens of teerate feeh apdvdirpin § § Hefpmginghiy
A VBB 3mSR 2Bl iRaBEE) A8TSy PRl D307

Col 4B i eRfiort NSo PRWides h enelidtd &, éarﬁducmgxd Mﬂ@@plbﬁ@dtﬁ@ﬁmprlsmg
and controlling contacting conditions such that th

cowtnetiteg qrodiufoed Wath cae PANIOST caialigs to modBsra ke prpneighat includes
thegcge o églg(‘ftf & %YeIQ}é%e crgﬁ%%%fiﬁ tﬁggﬁéu@?ﬁl %/ rgrﬁ.l(?lf MPa,
thé’ﬁ}ﬁcﬂeefeed Wa¥kh € 0 MABNBS dtSea’B0.dethe cride ééhdﬂ)avﬁ@TdW N’é] ¢omeknt of at
least O 1 grams of VGO per gram of crude feed, and at least one of the catalysts
comprising one or more metals from Column 6 of the Periodic Table, one or more
compounds of one or more metals from Column 6 of the Periodic Table, or mixtures

thereof: and controlling contacting conditions such that the crude product has a TAN of at
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
WOwRals/0653e1 or nore catal ysts to produce a total PET/O82004/042225

that includes the crude praduct, wherein the crude

N

of th€&=30 Q&ﬁeﬁfoﬂtﬁl@cﬁd& ﬁdea,sana vilgereih fei@abhtentiy as detatnhinedby
a support with one or nore netals from Colum 6 of the
ASPM Msthagd 28)7e, one or nore compounds of one or nore
metal s. from u R ot PR & pRluct,
?J&? lélgfe?th en?g%) 1% Vﬁe?‘fi n%%g Og&)!cr:éaat%a t pr ecur%%rcomp ri}lsmg

corft'&ﬁ ﬂ% @@rﬁdéefeécatvﬁhy)ﬁé obMOi“ﬁaaltalij]s tomodudteal tytsi ppdecithaoncludes
int

resence of one or nore sul.fur. cont
esmsauie AR SRt AR SO EES hd 0101 o
r I
eSO R R EPPARPY R SOT GERRGD FAE oyl it
by: Cdoﬂﬂﬁllﬁgadupp'ﬂﬁEWIﬂil venbdi moreahatals p?mdehmra6 atthhddriodic Table,

on%rar&ggr%}cgg@?)wﬁ y quwg rog gl%%ling % ?ﬁhgn{l gog }begl%f: g:aréble, or
mn%tﬁféa‘fél Ict:}}egéd}dlléﬁﬁca%t&@ta dafifysy ﬂl%éufs&e afid BSfiRY O léﬁﬁalgst’Wlﬂ@'tiﬁg the

is aliquid mxture at 25 0
catﬁ)lyatQated\m,r i the presedee dfemd ohmorssplfir ¢psigning gongfounds at a

| east 37..8 0C .(.100
kg CRIPReA0 oy e rbpe pOfa B Gl e pnge
pro‘afucttﬁég aW'oY%lﬁoﬁ@m bSthO TABNES tBE cridefeddet al s from
um 6 of the Periodic Table, one or nore conpounds,.

of he irventior dsovproxidss A methadgifpredusinga etde Podpegsqprising:

t h |
ol e LB PR S O D0 SRS e
theddrud@préd@s; Wherdih tho&tudOPsdadt it b hqulldsmﬁmré yit 2 °(I el 0. 101 MPa,
crude feed at 37.8 0C_ and the crude p %c# ﬁ 12‘8 ge@d
theﬁqwd@ﬁead/hwngaﬂ visgosityediableatt 1A cRppt 3 Sk 2 P04t &
hamg? %%é\f%gga?ktg o'?‘g{dlegsrt Y1 44 ot FeaSSorfd %ema@ﬁ t?é’oﬁg}ﬂﬁﬁne or

vViscosity 1S as determ
md¥e etk 26 8Slumh @ df thePdriodic 'Bdbm ope ovindescanprentiod @fe or more
produci ng a crude i Sin

d
meilg e G of o Bergi Bt P petidp B i by he
co%t%&tﬂlgrdgggﬂkiﬁé Jicﬂ%at 'tﬁ?&lﬂ&’@ﬁ'oﬁtﬂ& ha$ HQ?sc@ii@%' 8Y.3 ‘(‘Zhﬁfa@ lost 90%

e pro s a id mxture at "25 0C and
of ﬂle]&@s’boMBaof theerude dickd at ééa °Eamnd1@1e artIdAmr@iucahaW@m API gravity

of Yida0uaoaplrgely ebReEneR e TR aReRgis fgeigmined by

AS) &H@@D@@ZW%H@QisH&B\}H% ad Aot RS tNRSENS Metiod I:azras69
itional catalyst erein the additional cataly

c omTlhe seentomalse providss €aaihod & medlatmg a grede produely gomprising:
ounds .0 e,.or nore Col
copigBaaRa teof Ramaine O ioat SsfTs fy PR3 tofdl praduct that includes
th€ QA8 by % oaﬂét &H&%mtth@brutia groduetde a mqamuﬁixuhas_t 25 qtmm@ 16t MPa,
most 90% of the TAN of the crude f eed, mhereln TAN i s

theagrudefeed hiviag aANST N Inast A daoaba omher MATEHALG %I%lsmg at

B TR Bl Ao REE gy, s

thér@d fahnibarbadd@idiaDehidl 9stawh@tial thpaduitieral tarallyst coalpridessorteioe more
crude product, wherein the crude product is a |iquid
Cakien rrestals, @8 @ @1ap goppavmds pfane or more Column 6 metals, or

combinations thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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and the crude feed has a TAN of at |east O0.1;
generati ng hydrogen during the contacting; and

W@ us/06d3lli ng contacting conditions such that tPET/TR200€042225
product has a TAN of at nosil 90% of the TAN of the

cru feed. [ . LAN | ' C
o e B LR RS pASTH, copoiin
coRbARIYG dtidesfeed With ope od umire catalyyis icsprogucecototad pradugt that includes

crude feed with one or nore cat ?1|8¥St s.to pr

(heranuds pTBAUPHCITIRARE FTRGY DRGSCIOR E TGN IR BB C ARLPAPHMPa
SR AR P L AL g ot
an@edntroling @htdcdiag tomtitomsisucihthat tib aludetpsodustias sTAY of at most
ootk EAN tidhe 6rde K. BBTERo] Ao AP ReeT iy ASTM Method
D6|%9.ndi tions such that a contacting tenperature is at

east 200 OC, and the crude product has a TAN of at
nos The ¥eafion figo FraMides atnhwshadt efgeodusing a gude piadugiAphprising:

as determ ned_ by ASTM Met hod .D664. The i nventio SO
COpRUIEIEEUE ired FOY B S POHE GG S CLPRAeat S erouoftifincludes
theC QTR Hrolitd; whGBhaRE Efbe Produbids a 119814 Mixhite @125 OC aA®0201 MPa,

catalysts to produce a total product that includes the

thecerudiefepd bating 2 TUR pBatdeash®. 1candors lgasbenscal the cagallysty gpmprising

m xture at 25 0C and 0. 101 a, the cr f [+ G
vaBpdiR, e S5t AP OLngs oLt S oo nd B ling
cof@biH Ycohgitie AERIChhaiG doaRREhE¥mper@uretis 0ERt SO0TOWAdshe crude

of vanadium or mxtures thereof; providing. a

gas .
prasuephassi TN @f Bt aogfiyo ebitie JAN of the grudsifeete thseein £ AN is as
as. f l.ow hei i in adirection that is counter
de%gn{rﬁg%ﬁ‘%@hg%@hg&(?gﬁ%e feed; and controlling
- contretinwrgtie®add biovides autdthéhat profecing aickedp poduct, coraprising:

a TAN of at nost 90% of the TAN of t ecrud?fe df .
copfaeting merdnferd VAl Qs AT EYR ?S&Sﬂ%ﬂ?@ hlp Bt thgincludes
thd %g@éxloﬁﬂct%ﬁ&eﬁrtﬁg LAgs Rﬁ)cﬁ@ﬁ 899iqfd RLEAUGE DY@ akd 0981 MPa,

product, conprising: contacting a crude feed with one
tho¢rud®feed batiag y SN bbatdeostl 0deaml atdeast onpr afdbe tatalysts comprising

i ngl udes the crude product, wherein the crude product
vapiRiium, it Gt (OPRLTAS S5t e BT NRHCOL R g £
coglg)ﬁgingt%\ﬂggﬂygteﬂ |§5ur9$ @it cnldeflRe iR ghs fov Béiab pNvidddhie a

nte east 0.00002 grans, at |east one of the

direeticd $sttis cowrprtd shenfow af thei cmede foeds and comsradlingeqriantisig conditions

f di i h f . .
sugh 4 e erida protlpelhas AR drat i 90 R B w1 BRRS oy feec.
WIRPEIR TN KB Aetetthie@ 5 tA HBAAetASEDEEML 1 Ol | i ng

contacting conditions such that the crude product has. .
a t ofhelinvdntion Flso peavidasta methed ohpreduddngg grude REOANFY, GorrRrising:

content of the crude f [ i L.S;
co§BLHER b e S o GRS A FR SRR e
thOERME FRFua, WhEleRtthe trude peddticny adiquididixtpe@dRE eC and 0.101 MPa,

conprising: contacting a crude fee i one or

dwth nor e
the enude fest davingdres gtrse oberude fedr ol é‘{l/v\vflf/ﬁaﬁoritmﬂ()é glleagt §H0002

g q . _ q . bl
LS55 G B0 P
vaBiadiahy 61 1Bixe@8Pthefdofl gind alahinadiumosaeal pst having a porgxizendistribution

of vanadi um _or ) . .
with a median pore diameter of least 180 A; and controlling contacting conditions such

that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of
the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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m xtures thereof, the crude feed conprising one or

nore al kali netal salts of one or nobre organic acids,
woep@sose3nbr e al kal i ne-earth netal salts of onePOF/URINE042225

organi c acids, or m xtures ®hereof, and the crude feed

havi I t f

e R BB 80 pRc Ol GRRYBOARlcaprising
confac’onganmde icmdd&tlobnemr Ihaasfataﬂ)ysﬁs(}ﬁ @iodypcansotalgprdduct that includes

cont.rol | ontactin ions such that cr.ud

th P BTONAS VEORbT e cRgis Etic i Ay Fiptat 25 2hpad 01101 Mpa
at ?éaglaéﬂerlﬁﬂ?eaéattenyﬂ?&ﬁh}mélﬁ’% {'aﬁﬁdﬁﬁ?ﬁ dhe %Pin"o?e &fmﬁuﬂﬁ@b anadium, or

acids of at nost 909 he content of al kall

mmndeaihlcmbf ks @ade feedeomprlsmg onebamorsadlkali mﬁtabsa@m mf one or more
n the cru §s2h tent of al kali
I

orfitc R e & Rt At Ereerib e QR g Preigacids, or
mBEaNheredE iad8 theScr®d REMhAAH, Pér gﬁﬁ@ﬂ\@ame@ a t3teP coﬁEQxﬁ of

i nvention al so provides a netho roduci ng a crude
allglioueiel, and @I#plmesw@l metohimgeiaheplis of prgﬁelda@su ouﬁnat leagi{00001

nor,e cat produce a uct t
el D Ge SN B Fordad Pleaniiosk foh oh iR hatcl Ba ot content
oflafkali thét@lUhsl ATk MidétRrtBtmetd, HGhanttd) sdisloMrganid REILHUA host 90%

feed conprising one or nore al kali netal salts of one

of ghe ¢rmtcat of gfknli Brctediand alkghac-eprtrmetal.an kxital selteedfrqrganic acids in
th?ﬁlrélraeoe?ea,l \%rﬁeergi{%lrcg)g%n? of zﬂgr\??%g %HH glk%ﬂmg gartl} mgtglu)(t He%l salts of

orf@clacids is derlmimed be STV Mitked D1 8198 aI and

al kal i neeart h net al in metal sal ts of or gani c aci ds

of akheipyetiop also peovidesarmethad af podyeing ¢ cpide Pegduch gomprising:
cof B LSRN e Rl 810 R e e
thevetufie prodhetashersipthe tritde @rédut-tis arliguiemixdfrepol®8Ciand OHO1 MPa,

e distribution ha ore dianeter within
tngufe S8 EnupuaR QHE Bomerh MILEER SURel BFopBPE Qs acids, one
or Yot hikBIAd-OtH Bet@Bsafl§ bEHd mﬁo@%r%ﬂ\@% Bpﬁin)gﬂl%? fhereof, the

and controlling contacting conditions su¢h tha
crudedfded lvorl per gram o crustedbed; enotehtonteint af dkali metd,zind aﬁﬁlﬁne-

cafp S ARAGo T Ttk BTERE 780 fofllh Hofdiint ffStone ortne

ca@l}]%ﬁ-;' Hak dr& sit@ tdtribukiBn Wethal med@hd ﬁor@fdlaﬁ’ﬁ@%h% rﬁi‘fgé:!ﬁ;om 90 A
he crude feed, wherein content of alkali netal

to é&@ Aamﬂ;l a k@@aﬁof/h offbe #tal numbee phporsain the ppresizgatistibution having
3.18. The
o 5% kel P AT P oA BN R Ry 208 cippibution s

as [detefhigtd bg AFIM 3ieiod DYP8Aahd BehtllEigustatdcaag c&ﬁdﬂhorfé@@ch that
or nore catalysts to produce a total ﬁ@oduct t hat
thg frefeproduetias 8 Malecoa%a%%lkalmé%.aﬁd lkaling-gareh peigh de metal salts
I [ (53
of! ]p eggglchdc\flﬁé r?? a{TInISEt% r/%1 ?nf togéglggg%gll& W%al{vg aa[lf{%ﬁlle\éaég?netal in
me:tain;hbsndsf cﬁgara& achésasﬁ th® c0ide Gk dgwhemein cncenabdl &lkﬂsme@memﬂfalkahne—

talysts having a pare, size distribution wt
e ig ghcdal L4506 QEpaie A i§3g deteppined by AXIH ivéf@hod Bists.
W t
por Zf (i A R0 Hi ek it RAEe AR PrBPER | Miprsing
coﬂﬁcﬂhg_xf crifieferd diithrong @ eade aatmllyﬁs to plodue dtopd pﬁ)dﬂbleﬁat includes

distribution is as determ ned by. ASTM Met hod. D42
thea%é P WP?I@IHGE‘FIPT&Q? PIRguEdH a¥1ﬂP’61ﬁ§1X§H% At 3 a%@»wl MPa,

th&&H ARl AaHE I\F 3RS ath brRlle i}élladé \é/tﬁ #on‘? aﬂ.‘ 8 \Aﬁmﬁ 0.00002

90% of the NI'/V/IFe content o e cru
grang, Wndret lezsh benof ths caslyststheving agdre size dlstrlbutlon with a median pore

diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in



10

15

20

25

30

by ASTM Met hod D5708. The invention al so provides a

nmet hod of producing a crude product, conprising:
w@omsaecising a crude feed with one or nore cat ab@BUS2000042225

produce a total product tha3 includes the crude

r oduct .. ] . a0 r
tne o 5 s LG Bl goig FaRbRE s & A cruit It forl omerer,
whessii pée stfe dadtKbtione badaterndnet by KAITMY Mmmm amdcontrolling

in nmetal salts ani ¢ aci.ds .of at 0. 00001

coRfpging cg@éﬂ@pwcg\fth%rt gudeprpductihap g tatp Iﬁﬁi Kefgntent of at most
I

0% rhy R/ Bl B BRIk 50 Wk RIVPECH ifas determined
by@ﬁﬂ&ﬂmkmdeEGO$n282 and the catal yst having the pore

size_distribution co rls r.nore tals from

ot T oo e P B P e O brais s A FE PR hifakrising:
coﬂﬁgﬁ{ga QLddRES Wil e ®r M&@b&ﬂl_ym ﬁrogﬁcé D@t RE hat includes

or mxtures thereof; and controlling Contacting
theomndt priodwe, wherkintthatrutie prqcluqtde apiquupixtirast 35 tGaad 0.101 MPa,

thegvas ogd P f bl alent ot Bptely MiERAsor R el i meta
sal%cﬁ'fto?gﬁm@&m&é &3kt leab.60001 204 riirﬁ%f @ﬁfd% Ifeddleﬁtﬁlbast bk the
nmet al “salts of organlc acids in e crude

catalyetsdianing armoehsizodisaiblipn wmtbtaanedlanplormdka@nqt«rr@f ahleast 180 A, as

acfgBr e phATTRY Mk Dot at bR ke iR G Blies sigs dgibucion
copAYihg 8fe 8r MBfdActaRffrdd 0EL@hME oftiePeciodiITaBLEC bue or more
conprising: contacting a crude feed with one or nore

compowndof one or Perduetelsarans Calumy ¢ alibe ReradiciTableutremintpes

e R

b coﬂeﬂmﬂaﬁiaﬂlgnﬂlle and alkalire- @Irlhahetalt,’rﬁt attabsHlts 9f ofganiceacils of at most

r or gani ¢ agi ds, Qne or re al kal i ne-eart h rmet al
90 gacpfttge ggntey of glkal _;fg}eéal rne(gq, immgtalsalis of organic acids

in Pﬁ%mffeec? et cGiHASE %ﬁ’(ﬁﬁl rﬁ@éi' A alﬁ’eﬂfne%ﬁmrféftal ChYfi&al salts

a tétal content o | kal'i’ nmetal s,

:ofaigaaimaneisa:r:nsfdelmnmhesi HynASEVEMethald il 368. or ganl c acids

l.east. 0.00001. gr ans, ast .one of t
Ont dhs i ention g Dipisths & TathH off EPH o S gt pRfiug, comprising
coﬁfﬁ&ir%r_lla RbErdl IBLRE 0P nod citﬁl@&ts t@ﬁi@)dﬁee 2t 91#&&6% tAgdncludes
M Met hod D4282, and the cata havi n por e
theecrz@e phioduet whereimrihe gwﬁe pmdngt ip adiquid mptwre pe? ?(é afid @AP1 MPa,

t.he Periodic nore_caonpounds
thegu e Spla oo AR AR s B ol TR TBEE Fias one
or fidR¢ Skale-SHrhibétEiSsaltdef @Rfor nddd oe@Rild @hdsi Glgmmm{cz@ﬂfetd@@ and
conditions such that the crude product has a to

thecoyndeefeed baving kngr Erappefzrudesiead. 4 tRigl Forderd o ﬁlkah@teéals apg alkaline-

ea%nlgﬁ}e is 1%' r1t;1o§(a s{glt? oﬁ%@%xg F 381 gf liaasf P ﬁg@ée lag 8?1405 OzIt tléalrs]faone of the

catdBis@lhasidlotasond sigg @mﬂib@ltl@x@ Wﬁiﬁlal’médial pord demnfetadf atleast @30 A, as
content of al kali and al kal i ne-earth netal in

detggmied bw&ssIMfM@h%ﬁﬂ%Sja@n@ thej catabyst haviag apareizsistwion
coMghgaag 05% By e rgaﬁls' PROIAh @L)mel%ﬂxal@ “apit, iR %}qgo@f

I'sing: conta
compuﬁﬁisfoé ede oi ﬁlbrdmaaks rfrcﬁliD Celumt abﬁlﬁﬂe?ehodm flatllecer mixtures
t ot al roduct that includes the_crude praoduct erein
tharepd; tigH g sentapiéngconiiiong syahthafithe arfld%méecfﬁga a total

coer‘elthodlf alla® metal, and alkaline-earth metal, in metal salts of organic acids of at most

90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids



10

15

20

25

30

the crude feed having a total Ni/V/Fe content of at
| east 0.00002 granms of Ni/V/ Fe per gram of crude feed,
w@roosmestlt one of the catal ysts having a pore sSP@BUS2004/042225
di stribution with a nmedi an iHore di aneter of at | east
Lo % térhﬁ
i G380 SO T b DIBR M s

of ef@nieracidl iCag@itahtnddionA CoMMiathoddi13tBe Peri odi c
Tabl e, _.one .or nore ¢pnpounds e.or nore netals

f r oFEHERHOB ISP DEGY ep,@,mq;]&qdcot%gg weing 3 crids pradugt: compnsmg
cor{rtE %?.{1 m&‘@{% § %fhrcgi & Qﬁﬁl?ﬁts 'trf‘ﬁro@lﬁ&da\ fotAl %(ﬁl@%a‘r includes
uct ota

e cr ude pro as a Ni / VI Fe content of
theadrudmsriod @A %whéreinttae diudypfeeluctam b diquiidohixtire atZiJ&@ ahé8d01 MPa,

RSB 7OBE 918 Y B GoBa7eS B0 DS eep b Ve per

gradh Qﬁ&ﬁ @ é‘\trlﬁag?o&" mH@Eata@QErHﬁ\hﬁg A 9oreCPrnt cﬁﬁhbﬁ‘t%rﬁwﬁh a

crude one or nore catalysts to produce a
metdmaqiorqndladmtar of hideast A30 AdesdetthmlmdrbbeAﬁffbﬁmhocl\/Wé?ﬂér and the

e crude roduct i S uid mxture at 25 an
ey S TP Porp e e R O HRE L oF RE M BB G Column 6 of
th@ﬂ’éf@dic mﬂéloné 3t horOEorRRNGS o BHcBr Hidtd Rictal 2GOASCOIOMA 6 of the
or nore al Kaline-earth netal salts of one or nore

Pedgodjadiableact mixtures thefoofiand sonthaling tontadimgmondisionesgh that the

e e SR R AT SHIE NPy cflrporoe

crdle féhrd? WhlefenﬁNﬁ/Q’?oF éonddnt iR Heten DBy L SIS, Matholl 5I0S.
one of the catal ysts havin ore Ssize distribution

wi t hy inkeatiamalse provifes r&é@@\godo«r rgedycanga cryde prodyet, comprising:

co%t%t?r n.?]l c?rﬁ&le Pe\éd %LI\An g%)o‘i{e P"tgl?gts t@ﬁx%dﬁ%e fé)@aﬁ %&é’cﬁfct that includes

pore size distri I'on has
the'@hydptetudy Whmeﬁlr’the clude pgrdam ioh lmaidahmmre af 25)?103 and0Q01 MPa,
grans to 0.3 grans of: denu or nor
theesHgafred GPMBT RS ARG Mek) AR pRfher Tgpre organic acids, one

or TR ngarﬁr%g&%ﬁﬁ stoﬁemar nﬁ&ta ’or%ﬁﬁt £904 6PMbIHASs thereof, the -

contacting conditions such e crudé product has
crtaietfeetcﬂiavmyﬁ ol corﬁtemi, kel gramref atude diced, of Mbidli metagand hlkaline-

net al t s ts .of of at st, 90%
caly etk i Grtenseltet crigels reinpeiat 1sasi b SR, AlTipbpne O the
t?g}fsglhaving A PRk&bizS AstribuBbn MAAThEdIACHEE didhndtIOIGE 18& 90 A, as
whérein content of alkali netal, and

detrthimied by ASAVIMethodD428% andthel catrdyst Baving thegwin sizadisgibution

i s, as determ ned ASTM Met hod. Dl 3. 18 |nvent
b, g ORI Rt B e 9/ DS el P Biams of:
mAlPPRIS! B8k 01GABeasslyPdnBmCdortRduh@s dalvhlbfed @8 Svefiiht 6PMmOElybdenum,
catal ysts to produce a total product that includes the

or @n&meesrih@mfc end genéoding contaciing epndiiasg gueh that the Fiuge pepduct has a

totﬁt A(Nn qn? 8$ gl}( mt%%&%grg &illﬁ%e i a{ah ﬁlé ‘ﬁ{glf% §al¥s o%r%ﬂ\fd 485 of at

mdékt Q0% tied doh€erit @Eﬁikalﬁnie@ﬂl alnd Mlda}{ﬁd:ealﬁomte%ntm ﬁfetatsalts of organic
| east 0.00002 grans, | east one of the cataly

acida HgAnySSriends ST ST af AIGAL R, 2k kA Bk Eetal, in metal

y ASTM
sl PR S 21 SRR Pr STMBAGIE PESY
ol yithe eneition akse Providesa r@a‘tm‘d of producahgys trudé prooduer, E8fdrising:
granms to Q.3 grans of: nolybdenum one or re i
coef@ﬁtmmrsld@fee H{PRnerAs oTe artélerﬁtar%HrO%C%rOggiﬂﬂqslrm that includes
I b
BIOBED Rl 5L UGBS USLASL i BRNLLEH a1 e
thécrhdd\feall hatrlngﬂSSIN oDs0ledst 0.Band Al wiide feed having, per gram of crude

feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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the crude feed and the crude product has a total
Ni / VI Fe content of at nost 90% of the Ni/V/Fe content
wo@tooshesser ude feed, whereinNi /VfFe content i SPEBUS2004/042225
determ ned by ASTM Met hod D5708, and TAN is as
T
sy KD Ssp e fhre sk oF DD ks Beinined by

ATV dtBoD428N Rhé td dagalwst hﬁwdgaftcﬁeldnuhybﬂlemlneomﬁemmee gram of
catal ysts to produce a total pr od ct that includes th
catglygl &0pY G A0, Sramde Qi3rgfﬁlﬁ§ of F‘E&l@ B 8 pIsmgre; Gogpoynds of

morf%ﬁ(cfeﬁﬁrﬁ icfned s FEnPo ﬁﬂélgw i, a nﬁitﬂﬂ% the&6O¥: and controlhng

si hg one or salts of onhe or
comctmgafogamoﬁs awhdBat thmerude prodnet hab kdIAN ef etanost 9% @l the TAN of

the et ] 2 e g ROt N Fe o Crah Fogh 0% of the
Ni);f/g ¢ ?&ﬂéﬂt%ff tlﬁer &9&6 fe%& dwhéfémqjhk\a/‘F b chRbR is 2888 ermined b ASTM

I neeart in netal salts of organl C aci
MethodD57@8 and urAﬂNDBGm dgteanied by dh M Metbod Boédd.of t he

Col ik g B prsspacschhe Ry ol S b bomagsine

co Qhdd'REE vﬂﬁlt&le%rfrﬁ&gbﬁglly%% odlicd MR tdIPrdRRt that includes
Ta or mxtures thereof; and (b) one or nore netals

the erode Botustywhereinfthe hedPeradui i 1@ a'bamdemn@we abZS n@raéd 0.101 MPa,

SRRy SRE o o B0 B AR LGATO R IIAE Ryl i e
or hidhé AkMinel QiR m&al JalE oft OndBHirddre oo dn@s &idsCot wiftues REf, and
isin arange from1l to 10; and control I | n contactin

theondg feed hgwggehotﬂmntetnh@% gaaeoiredale ligrpgtaly and alkaline-

eaﬁgfl}g arftlgl%ietae} 0 gg%%rgt gcc::laggf eg fhgﬁ{ 0. 680@3%%15}5 r‘%‘ltd%k leaétrl)ne of the

© ¢ caaDREs@RInpoikingl fedbhe bEinate meald fadnk @oluner €af the Peeibdic, Table, one or

20

25

30

netal salts of organic acids in the c

EREIC IERAIEE L L AR T N —
ol 1T AT LB GELOB R8Tl ormor

: compoumdieﬁ? ofie bembedmefalspiran Golunn &0 of thd@epiodid dable, or mixtures

tacti de feed t ..
GRS | WO B e 66 BTGk Bt CP e GEe o
m%e% R r’[@‘ﬂﬁ'catnd c‘@ﬁﬁf)l@ihg cg)_ll(i)‘t?ctﬁf RdiRbRMh that the ¢rh@8tp@duct has a

xture at 25 _ the crude feed having
total ¢antent oRNhlkall Fetalcmdatialiog-cath metaktin et cals @r@a@n@wds of at

Ni / d t
e O o S5 S U i hnu R B B 3h P8 ol e
acf&@ v BudRffedd) &vHRadin @&lt@ntB@ kel nﬁﬂf@ A4 dedlRe Lath el Sin metal
one or nore netals from Colum 6 of the Periodic

salTa@ﬂ‘ agarge aciflxisas deterhimed by ASIM MathobRE3 B nore netal s

fro Col u 10, of the Per
Mo 358t AP B LR R e S Py TREE oppsne
coﬁ’{%ﬂl@é Erud@bled@ wiH od® ofinbdre Sathlyets e@ﬁnodv.\&ea[ Rjta’l p@odmt ﬂhﬁt includes
ratio of total Colum 10 netal to total

th¢ erudepepdpetnyheringhe eruds pigstuckis @ Lisgit maqtmﬁ %22 o @EE 911% MPa,

B T Rt

gr@th of beude fesdearddedeasnbiey eithe ditdlystf-eomprides(a) o1 @anore metals
determ ned by ASTM Met hod D5708. The invention al so
frqmn Goiumen 6 af Fb@t%wd@fTab% BRRPIPOTE COMPARGS QS @l P more metals from

cA9HR g osf'tll;@Penodlc Table, or mixtures thereof; and (b) one or more metals from
Column 10 of the Periodic Table, one or more compounds of one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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- caiglyshy having BeT SR @1 spRIYG Aldeash

contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
Wee@doeisil wherein the crude product is a |iqui BCTUS004/@42225
at 25 0C and 0.101 MPa, thesécrude feed conprising one
K [
Co%mgqb?ne%dktg:tdtﬁlor@cg@gp gI“IétﬁIe@ear g@ fr I?o F@ %ﬁg fc%gtrr]%lhng
coﬁfacmig’ @)nrd[tgms suchathatdhe ciode produot les atth‘!at HdN /Fd ¢tomtant wflet most

vin per gr m of . ¢ e feed, .q total cante .
90 PR AV G ent S DT TRL QTR LA cppefia & etermined
bfﬁém%hea%%@ acids of at |east 0.00001' grans, and
t one or nore catalysts conprising: (a) a first

catdl Iyesnvenitlbn afsb mscmdrataahythbd hEpriodgging e cruge predvict, cbmgptising:
cat al Q,,0001 to

coRp LA PG OB THERS BoR Gomar P gaptochish 1A At it inctudes

thé%a RRRAURHSreR] the RRidek r(SH%lrcﬁls'EQIq%IicﬁmHtﬁr@a@% 808 00101 MPa,
eriodic Tabl e, calcu ated as meaght of netal, or

themsmti@ feed comprisiog pnaatimpts) alkalswetahsplisf angy et moteigganic acids, one

or g0rp afkafifto S e Al P ot Bp s PariCERET b Bk Thcamh the
critledbed Rvifie ﬁoblogIIaﬁn oFRBhR fe@1) @ t&tal EORMEt GOMPAY AREal OindMeiline-

or more metals from Col umm 6 of the Perlodlc Table
cathmstdl ainevetalssaliepigoreanie agkds of ot I@ast POROQ grems randghe one or more

ca%:l1 %&sgc%%gpg% I ! Pzﬁ gcf%It %93{1 ?q}éeg fn) %tblg/gsnﬁﬁ%r IjérIée:I o?%rst Cc{atalyst

froth RAOD N & €86 LR b lone bPmved ﬁbtaﬁséﬂrdrﬁ Coflurer § @ﬂt}ﬁ: l&ﬁ?iodﬁ: Table,
of at nobst 90% of the content of alkali netal

ong|ok S1FhEATBRGUNAS AHens of metemratals from Calupm eefdhn ectadis dable
I
ca cﬂ%&eﬁﬁg%éf%@ ofggrfe?% WI? I?LIrQsl %Qllr%ét?a dg@I féeg@d Coa?% % the second

. calysdBavisg, @Sr -gratmesfisecad dayal A6 Bl dekit (h@itl gx@lnsS)Iﬁ)neTEhrenore metals

i nventio Vi a nethod of pr C a crude
frqsp Gatrpn 0 @ Wﬁ?Peglpa%@ Tdagf?n%ec? .rﬁ@reéeoapea%f# fF o gtals from
cd?ﬁmf{%fo? 152P & NMRL Batl© cRICABLRIG s Aveli @t B IR W Ghixhl&! thereof: and

I ncl udes the crude product, wherein the crude product
congolling copthcting ootldurtlenmuch?oh@ ChearddOproduct MPaa tathlecontentlef alkali

i o RO R mORE S Of e RRRr PREV RGN R oY e

collRheéf a?l@dli Betaf, aﬁd[‘ Elkﬁlﬁner-@irﬁl 1REER N el b8 of 8fgafllodcitisas the crude
t hereof, the crude feed havin per gram of crude

fe¢de gdheregn catterit of allale pretadf angl alled meﬁgltt]ametaé,rm metal salts of organic

al kal i I I f d
oo 15t REEEHS LS S Teae: one of the

cat athéShvenkion hRg pradedes@rmaethed oC@bahaist a cﬂlﬂe I)ﬁitislbt QodPdsing:
grans of: one or nore nmetals from Colum 6 of th

cop@ﬁﬁlwa erugta fied WlﬁméledIf TRASE éatélcyﬁﬁﬁé%wu%ﬁ‘ a torrd péqdq%ﬂ)ét includes
t
thggrﬁlaé ?rgol,c]lp&g}zv Iéru(ag I%I‘th?lu L3 8 lﬁﬁgcflg%@e Gt %5: a(IJ QIIII g 16fI MPa,

the ortlé eetlicofpeising aﬁé blnlgomrlkhli' metabsadts ok oﬁ&@tmbﬂewxgdnc acids, one
hourlé:space velocity in a contactingzone is, over

or morg Alakipgecarth fetabialy e€9nqq%n%etoagaamc LI ehml%ﬁreaih@afqu the
criiRld hﬁﬂ% glak%%ﬁlrb%‘%ﬁﬁeffe gebay ?1 éoﬁtéﬁ%@(hkaﬂn%@,g{nga Hcaline-

organi ¢ at nost e content
cartRnidtal, iamnketall sk ofergade bidsref atlleast 00} 1adrama) dand abfeast one of the
organi c,acids in the cr ude fes%ﬁ wher e| cont ent of

£ phe Pranale 18efpls Grom
Cc%gmﬁ AR MEPRRIARSTAREe, 386 gfeﬁl%fer@o%%umfs &%W MaidotheBiStrom

Column 6 of the Periodic Table, calculated as weight of metal, or mixtures thereof; and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WOwRals/0653e1 or nore catal ysts to produce a total PET/O82004/042225
that includes the crude praduct, wherein the crude
zoﬁﬁ RANGE 16 & Bardd tﬂybﬂd@bﬁdﬂf:ﬁla@a tgtgl Qni @R QD heMr: 8and alkalme-
e crude feed having, per gramof crude feed, a to
eafth Métdteinaoetblesatts of orgamb eelsls oﬁatOﬁ@s@ 20Yr afithe carttert @ﬁs]kah metal

ool e b5 SEE i Ve B Bt Phpngomc

of @fkali fﬂﬁetﬁeaﬂ@éikﬂm@é@hﬁ m&ﬂem%etapgaﬁs ©PFRAKIR c&&a@ﬁs ARt@Mined by
more netals from Colum 6 of the Periodic Tab

ASEMJYethre 1348 wei ght of netal, or m xtures thereof

d |
20 b T SERAS AL GERF hR5e 3450k biSll Hffine
cottact@iifa tlde EedAatHPGRMIGhorbastaBystsab dtodiieé ¥idtal peeRiceMat includes

of at nost 90% of the Ni/V/Fe content of the crude
the erade praduete wheminy the Faide predest isiadignid wdttaiert A& 6C byd ASPLMPa,
708 Th I
thepcrrgg ugelen § aying, pet grarr)ﬁ] ég%{lg &ggha;%teﬁ li\PW /%l g és')(r)] 8r(1';{{30f aP %a& 0.00002
grathd) delehgtemie off tHe candyserhaRDpee geh af yﬁﬁl‘ysﬁ & lpds00.00¢€ gfhms of: one or
t ot al pr oduct that i|ncludes the crude product, wherein
mqrp gnegaly femyr Jumad ofdhePerieslis dablexangos mare ogmpengs @f one or more
V u .
g T L e s
therxyfgamnd camdllngsuvhtaoting coridétivins etictathat laflﬁd h@urQO@ﬂlc@VﬁﬁGity ina

of sul fur, and 4l ea one of fhe catalysts
COIGRHHS 2R dS BYFa 1 ﬁﬁi lmdiﬁaﬁew @rQ%m@a tqhehNe/ VgFe gopgent of at most
0%51* tﬁg NE/V Rb l:(?nterﬁ RE tH crtiidy fee & IR, H?Lﬁ/\ggf 9&&61?'15 YPd&ermined

rom Col um 6 of the Per|0|c Ta
bymS(TMrMsthbdl@D'é% -and controlling-contacting

Condh 0 SYE L1SE 1 RS BLOSUES e o E1Y0E
coﬁfaé&‘ﬁ% 4 §9de fRAWitHEher WelRe RAIAINHS o Pﬁﬁlué’e Stdhdl %Po&@%ﬁf‘ﬁlcludes

130% of the sul fur contént of the crudé feed,
thegredeprodosty yheredhe enide prodast id etliguid medurg yat 25 R0 ABH MPa,

E38 and sul fur con [ S determ STM
th?\}ér%‘a ’Seef_‘)%?é‘ﬂg’ P& .“h%’/e"r{%‘?%%e T PPBV d‘g%“tg #64-09p1 grams
of Bk PLHC AT Sulfii de@eirofdtiRhst OCODUR gk ShEf sutfaf) taﬁ@ it REst@dne of the

crude feed with one or nore catal ysts to produce a

catalyists| CORIPBIGIELONE R orhEpiabidEon Ko lwpy §of reduuiodic Tibls, epgor
mc%@ ?ﬁﬁ%&fﬂs Q)? ﬁlqéj&t mgx% r?etlal ?ﬁh&’cﬁi&ﬁ{nué RS P%ﬁo?xgﬂglgéor mixtures

e cru avi n gram o

theresftlandacon@oHIngNiohMt ey eomditms smfh tﬁht the &Sltie Prddao s an oxygen
grans, and a . ul fur content of at |east 0.0001

cop_,tpn‘rsqf af grost Hva ohthejoxygen eomgenbpf the erudsilegd, apdthe crudae product has
a Sger P éﬁén'? %1; Z(F‘ 1§36% oFSulfat rtedt 0P c}‘é"?gec@ vilerdif 8xygen

one or mor e conpounds or nor
contetik as fetemitied bmASPEM)Metle B33051 adi sulfiabdreentds as determmed by

A MeRSAbIZER hat the orude product has a tota
N/ hEen ARt e o gf‘o and h(%)df’ Bdﬁcﬂ%uct E’é Eﬁdﬁ&ﬂf%ﬁérising:

of the crude fee e cru
coutoctireye crofle £0d 13(M%ne for tﬂme sa.ihhysts tcc]_amﬂmﬁa tofal pheluctrthatencludes

fee Ni / VI Fe cont.ent, as, determ b 1)
thq\fgpﬂw%o‘g ergin fhe gruge, pro&laﬁttléﬁ iqpid mxture at .{]56 ‘% aﬁld (.')A ?0 INIK/IPa,
the crude feed having, per gram of crude feed, a total Ni/V/Fe content of at least 0.00002
grams, and a sulfur content of at least 0.0001 grams of sulfur, and at least one of the

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,
wW@mpe@iing: contacting a crude feed with one PCT/IB2084/042225
catalysts to produce a total8 product that includes the
I
B RS o BB e T SORRL O Bl I Fiolig B, Br miscures
thereofpandséamyrotiing @mtacting calditains snat thht thalcrslegiodnethasra total

NigE sSp e B ds O g P Ep Bl B PR b Fidthe crude

précm%t BRfa sul e cSitkie@ 7688 0hay thdsul R rcoﬁt@ﬁmmﬁe &fubE feed, wherein
feed, a total content of alkali nmetal, and

Ni&V/Ealcontertds ahdetetnzined bnASEMVAMeghydt 135 s, endysuifue comtpulds as

of at .le . O 0 , and a residue content of at
detegﬁg’tedh? %’m%@ &ng?gﬁe and at | east one of the

cat afhshenE8ABIsb ?hﬁ@dé@) REN&RodBI Srol®diAd & chude PréRlct BBmpPrising:

of the Periodic Table, one or nore conpounds of one or
copteetengrreerafle faed avifhCalemmmaee ét‘ralﬁ/ﬁfé tpprodyes & totalipreducpthat includes

e the eof : ., and .cont tac
i DRI ThERl REER R s IRl EPANERE 25 pug 0101 M,
theandekd etmphtqag onéBt @bre Akl mbﬂaﬁtalt@ of 68 bﬂwmtiﬁt@%anm Acids, one
metal salts of or?anlc aci ds of at nost 90% of t
or érmﬁet alkelinsreagibiastel skt af oneQidneIre agdnieacds Phmipdtsgs thergpf, the
u ed }ga?l(i) (ﬁig?lf rgﬁlqg'rébgdgﬁgé&gﬁ é%t éolﬁ nt Fflggalgg‘%%l a%tla %hkahne-
eatrtle Fiethlidin esdlenlts of orghdc acidslef 4t éﬁdt 0. QO(OD vihreme) ahdaaBiién content

of al kali net nd Ikllne rth tal, in netal
of ableast Odreramg g reéldgle aafsona@? tsﬁtwwa\@t%dnore
r
moits A58 36y’ @g?ﬁlﬁﬂdﬁt ool s?&?%%?%% B Y R gpore
mepals; thomi Oglusndy mfcthe peoalic T able,mmnmﬂtreﬁgthemoﬁtaad tomigplhng L
de feed with e st S
cof GHEIE SSPHREE SRRt B PR Brorre TEY adaboolreor ShHEmelah and
alﬁahﬁe-%rﬁgﬁteﬁ[ Qfl Wedtal is8ltPof drgdtlhcdadi@?‘&f% et 9@ of ﬁ:le%ﬁtent of alkali -
1 MPa, the crude feed having, per gram of crude
mfﬁ@e@hd akalimstedrth naalt imrmetalfsalis of exrganic @cidls gy thesrugle feed, the crude

pr%ieuﬁt)lbaéf rg.?l d gontg%]g ag? 6\| Ilég%ato% 6 Ceorlic]t Q% ﬁcgt%ngt ll%:gctsr%de feed, and
WP Ebrftbit O f Q1K@ li Phet MOAR ﬂﬁlﬂ;’eseafth enBtAloInUAR alBsaR$ of 61@an1c acids is
Periodi c Table, one or nore conpounds of one or nor

as fetermised by MSEM Meihel B 318, andxesidyel centyniis as desermined by ASTM

t hereof; and controlling contacting
M%ﬁ%ﬁ??@ns such that the crude product has a total

Ni / ThEénveatide also pfovades ARSdth@DIH @b dudgy ANerué Eﬁ)dﬁﬂﬂé(ﬁﬂprlsmg
of the crude f eed and the crude product has a resid
coplartngr crage tegd rstbb/ensfor A FRaly el BioRbRs OBY Prafecpigaciudes

the{\}grtﬁ% o%r\‘j@gé'}g\gﬂ gﬁg @ru‘aQ foRkt ik § hﬂﬁldqﬁ&%g‘a{‘fﬁj d’é(nd“@ggévi MPa,

r esi d e content" is as determ ned
theASudd febd hmﬂn@ﬁﬁ@ﬁraﬂ bfecride/fend, iaansidhsconpen vl atdsasa 0.1 grams of

restey Ak T I ORGP RTOI00G? erie bk dFghk e gfhe
caﬁi}@%%ﬁﬁt #is toﬁ!% opﬁ‘ﬁ?éjﬁztafge m EQMG%f tﬂ%%%& €l able, one or

uct reln e cru uct Is a liquid mxture
mae cdtﬁpcﬁl(ﬁda efiofl dOtoteRagtals frencColdennf eeithe Bammdls Ea‘glemrenlxtures

re alkali netal salts. of one or, 6 nor
thegﬁqfno d c&qgoﬁ ing contacting condﬁtons such that the cruge pro uct has a total

Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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or nore alkaline-earth netal salts of one or nore

organi c acids, or mxtures thereof, the crude feed
W(haﬁﬂismgﬁnper gram of crude feed, a vacuum gas PCT/US2004/042225

("VA&D') content of at |east190.1 grans, and a total
NFORE Bl % L4 O A N AR RIS B4 R Bl o
dekdiﬂﬁieinYQASﬁ'MtMethodDﬂ39§.tS conpri ses one or nore

netals from Colum 6 of t Per.i odi ¢ Tabl e r ..
ot ol dsena slsepron s RGP A ok uoaEng A eitest o Gopprising
coh&%tn?%% FRIQE CecdAPkBonddr er%%Hfa%%tsttB SFsREs a aael product that includes
ing contacting conditi'ons such that the crude
the cmdel ptodiets wheteirt the coaletpeeductis adidued mixtutesdt 25 d@dnd 0. 101 MPa,
earth netal, in ani c_aci.

| k f
thpride 17 SPgEBOTE R OB DG T S8 PRt BIOKS gfge aeids, one

ordhds@ |alkﬁﬁn@@e[rﬂhm€ﬁt &llts JrBnéTBY @breSibdrtc fid o aitkkiradGh&sof, the
in the crude and the crude product has a VGO

crmtenﬁeedma\mﬁg, per g@@%fo:fruddw@ed/magm @ng 0ib{ "M H@” gangrat of at least
eed, erm

PRGSO A COrm Bt 350 AR el il e sas of

or@hﬁ@béﬁ'@oﬁﬁ@)@d‘l gFeia andiafleaBiionk oSﬁietc%taq)}fstﬁcﬂlq&is@s a6d etsmore
I's as determ ned bﬁqASTM Met hod D1318. The i nventi on

methls dromr Goluguso af thetPeriadisflapleoeifcqrigors cempaBnds ql @ue or more

i Si-naQ: t d f;
@R E By OPE AR FEATaR RIS AETH kBB on T
cofifadfg foradinek sudmmaﬁﬂhe chdde p@crdmdehas raaetat tortentdf blk@,ll ingktal, and

m xture at 25 0C and 0. 101 MPa,.  the crude feed havi gg
allpdine grehvmstaldp aergalisalsiof erepme afidnpl ajmpest 87 ike gmtcpt of alkali

0 fn fle dr§@Steed akd th
m%trggrﬁr}é(,l Q%%g%a@ea 1 gﬁlglg%l 54 tﬁ %&{1{5&%%@ HCIZ (0] n‘pérnl?s ese (5 ne ©
crade prodect iied aVEO carteBatf 0o+ 36%odf thé Geecimetitof Tatirede feed,

WG Cortentia apdrieaane Sans M SR iad oA atd: Gt of atia
méad glg PN LdRG £AA BEHERTsARRAbidaRR BRI G ad e by ASTM

cra product has a total N /V/Fe content of at npst
Method &f1318e N/ V/ Fe content of the crude feed, and the

cru prod of, 70-130% o

cont Dt a8 oS BF afreRer S dred 6 clfEbrising
coRBlcBRE: BRMe RedARTIVDANES A6k 2B 0Ets t@?ﬂ)d'ﬂbé Yhdt8l fredice tHat includes

is as determ ned by ASTM Met hod D5708. The invention
thabwide pragucidedersimibesotlearodicoinrdiav aixriset 2predne ;101 MPa,

o QFRE b9 g BRIk BY gl TS, LEATIN R B Al TG 0,00002
grémb R d RNPGOGhntenhel fildast Ne geanud endatdersc bnd of the batqust@ comprises

m xture at 25 0C and 0. 101 MPa, the crude feed
ONESHHRATS W@l%ﬁi@m&(ﬂ%ﬂ@ of theaPgriagis Table ape er mor%‘ffénwmds of one

orsqg<§ ? n?e':tr?qg bih AGlf% 6 FGQ Peﬁ&ﬁ@T%Aéﬂr 'nﬂﬁfu?@srthg}eap b controlling

one or nore organi or m xtur

coﬁlfaeflﬂgiéond&titdls@hﬂl tatitie cfuale grdumvi Ing a tplat Ngveie @fntemt ofiet most
a total content of alkali _ngetal

o5 ke ASLEFE Fowterient g srudtost. andiTbortle BiOGHFHbas 4GRR content of
7(9 { %O’%}P of i ﬁls S\I} %8()%9 Qllofqrxé‘gfglde ?erég,n@flerleﬁ@éo%ﬁteﬂf istald %eﬁrmmed by

I nab ning a support
ASFM Methlﬁiﬁ D5 308 caldNif V MCﬁ‘mienlm abdeérnithel Be ASGM dlethod D5708.

Tabl e, .one or re conpou 0 e .or nore ne
{ £ orrHieRHAFIOB 50 TEHEORGT PEPEo gravaﬁgcm%? CRHOE pIRES Somprising

cottnﬂagﬁﬁé’ § chie PEQAMEL 0 GAhGe Yol REGE W RAke 2 RAM FrOAU® it includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

the crude feed comprising one or more alkali metal salts of one or more organic acids, one
4
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catal yst by heating a precursor of the catalyst in the
presence of one or nore sul fur containing conmpounds at

wa@2aosopsiat ure bel ow 400 0C, and control | i ng cPOI/AS100410142225
condi tions such that the crade product has a total

on Cof . — _ .
or R4 FRb R coRlnierht B BF onctinéle udrileaqy bEmARLAL diéedbt, and
thecandefed dhviag et prameodrndafedd.ad fosdl comtetar atkahenethl, andalkaline-
netal salts of organic¢ acids.in th de feed,
g el ol SRS FOTRRG PSRk a&ﬁ?as 790041 erpms cand 4t Jqgst one of the
L i _ < of , . : :
cafBsRiis R Rispey Shingo SBATEMAG OF rigke LM FLACbIumn 6 of
theRdrivalic Bdblgrond oc inoge congpardds pf atuartmore omtals fiomgColumn 6 of the
cont jng a.crude fe w t.h one qr nore catal,ysts t
e oblenSk BREIe SO PRV T G op g foring the
Wb el b YHRIRE ROYE breséncB off bAsbAmbtedulife
Ca%}@g%?%%ugggpgé%gfpﬁﬂf:’a, the}@cr udeb¥ ged havi ng, per
cogtamimgéontpandds fteetdmperatuse hélowi 400/°Ce apdprmdrelling cogfacting

I t 0. 0 { { h { {
cop5ha SRR B35S Ay 50 uREo BB BB -
méTRL & Hethl QU 6PbdaRic cidb of Aem&R P0Bbfahd aditént ofBRalfimetal, and

nore conpounds of one or nore netals from Colum 6 of

alkahine-Panth wetad, imatstad salgy ofiirganie ecids indheeude éeegr wherein gontent of
cat al yst precursor.; or.m . tal yst - .
oot RS It i S BF AN AR i ¥esermined by
ASTMNEtBoS DIIBLE. cont ai ni ng conpounds at a tenperature
bel ow 400 OC, and controlling contacting conditions
suc Hhenaentipe alsp peryigss gdurthodalspraducingp Civde praduct, comprising:
3 t 0 i/ .
cof Y offe g9l r b gLy S RSO S pihl tncuce
thdptudSphddivit twaeleldbie 8rudd peoduntvis atliqoid mbxxwrept ¥ PA@sd &.101 MPa,
crude conposition hayvjng er gra rude
th%ﬁé%éqeg PBYAE dter BEAA T w@%ﬁee@*aaﬁ?ﬁam}‘ﬁ% PRRER 96 ALlegst P 0002
i . huti 0 :
R T S e A A e R S S
mank tietads froml ColgmnaéngeéhalPeriadibh lithlerpnie e ween c@BpouGds ahone or more

320 .0C at, 0.101 . .at. st 0.001 ans . of
il tigant s 4 ph e Begdhe TRER umye i PRR B madsa st
préfifsoPandFembind t1RGatllysp b% BdatMBane antslygpReduedor il esence of one

grams, but less than 0.01 grans of one or nore _
or garabylfir sopteining compoiunds ddeemperatise belowet 00 (e and egntrolling

al so provides a conpasitiqgn_havi r
coflRREIREHES PG5 GRUBBEAL N PRSI s
90986 LIENIBUF b YorAST M Wt dradt 04E Iieréih NiSaBE céhténtds adetermined

of resi due, as determ ned by ASTM Met hod D5307, and the
bycsvdViethedh Dvd98.a wei ght ratio of MCR content to C5

asphal t. - of e " '

cont s {eE gl 23 Bbidts aFhyd “ARbnoditdp nARE S gt torpde
coggnbﬁﬂbﬁ:&ﬁﬁ &Ss10000 legrhmk 91 Bgdrdedrbony wicltla byiliASTagh/elidndishtion

007. The invention also provides a nmethod of )
bepyasadsihgnd 20D GGt Brighadta: 2t et & igame 6 kxpsspng vith o
e Wt o

boﬁ%iégﬁn%ercg riBfidh QG 2dNCCaftP (5. F0R MPRU #5P0.001 grams
of hydrocarbons with a boiling range distribution between 320 °C and 650 °C at 0.101

MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.

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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t he crude product, wherein the crude product is

condensable at 25 0C and 0. 101 MPa, the crude feed a
woRsoestent of at | east 0.001 grams per gram PET/TR200€042225

feed, and at | east one of tHe catal ysts is obtainable

s%% e g@ﬁ@éé&#lﬁ%}q@}' %g?%%gﬁ@%;[g?meaﬁ th8RbfA gﬁﬂ@ﬂ ﬁasfar \9 ht ratio

one or re conp
of iCRrentent totlseasphedltahes dontem ¢dtleast 6.5pWhéerhim M@iRl @uiltemt is as

acjsrmini borsS TP o PGS € Rt st poRisi g pgnined by
A%W?Eé’t%d Ppeeyrsor in the presence of one or nore

r contal ni ng conpounds at a tenperature bel ow 500
0C; Thednwmtibn aelsb prcgmiﬁ@ atragthohol prodmmg ) nsuds podduch aomprising:
t he. crude

copgna R Te it e T Gu R bradurdh 19 ko Bk hincludes
thd @ruaé Rah&! Whaeth BY cAdd Mddethie @oﬁzfe%@ole at 28P€ AdAMET0 1 OIPa, the

al so prOV|des a met hod of producing a crude product,
crusierfped s MR comentad vt kegst §.09d (gtiems perdiravntof cowde fead, mdr at least one

o BRI b DSOS B et 0 10
Cob@he 6T A l@erﬂfdlo'zﬁa‘t@@oﬁél dr Boddldonifidandd fforerdia@sort eRthldfrom

MCR content of at |east 0.001 grans per gram of crude
Coflyrenl 6 od e Rariadicakable ee mastures hareniatoypdudgdatpdysh pysehisor; and

eoEU S AT T AR AR e moe i

coht@inig CURRINAOAt dem@eratute bEIOWHIVE CS add ceolittilingxdntaeting
havi ng a pore diameter within 45 A of the nedi an

copdifipst wich thik dheeirpdegpduct paea YR poRER At estat) ofthe MCR
t ql,!
co&%hf&f%@&%d@%e@% MR M@g%%%glst§%te%g% ; 5%%1 %tgod

con i ng conditions su e cru
D43OCR of at npbst 90% of. the MCR of the crude feed,
I MCR i s, as determn TM Met haqd D4530. The
.nvé@@ iBYEnLPR glsy PER é%@tﬁ%aép gwa%,? £ ﬁprﬂsk% gompnsmg

coR8Etidl AOAE (LARRASIe! %oré‘%atﬂi‘%trs t@plQ)gﬁc@a( (350230 A pRdu duct that includes
oxygen, as determ ned by ASTM Met hod E385;

thd)crﬁ@@p@dg%wbéremﬂhe arude peoddet ie comdrasatiyat RS TR ewlét(hkﬁi MPa, the

eriint BRR By Pl BER O OBE: PoRRGw T AT M Gt east one

of E{e%tdﬂﬁ% Ravedglfore IR @%Itﬁwﬁ@n R HfhediBf ﬁ)o&rcﬁﬂh&fer in a range from
nposition: at nost 004 grams of oxygen,

70dbtcor i Aettithgt s eefitoeto Bgmbat o5t 10 lb0mrg sardissibution
| f by JAST
o e MRSt B DAY TR BB AR Bl e

diduist g 1%@&emﬁhed BaaB T Meﬁfodmm z!irdeddﬁttﬁlhng contacting
asdeterm ned by ASTM Met hod D5307; and the conposition

copdigons spalythst ﬂﬁ’t“ﬁdﬁsﬁm@i% hasss Mt e #ithest 98% oAShoViteR pbie crude
feehlag ﬁere@l@[df@ KERERE }nfgllgc? gg WSG‘)M %&h{i’d P > conposi tion

gram o 0. 001 grans
of Sﬂlhleﬁm\?e,ntlaﬁ aldepeovides ad:rtbie cABistMbh h@@in@% dranadf composition:

e e
gr{r@éagfs ?ff.\% %%@t %‘e oy OSI Met m}ﬁbh.@heﬁn& ANE&DD. 3cgrarﬁ§ of residue,
as determined by ASTM Method D5307

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCRis as determ ned by
we\IbsModsthod D4530, and wei ght of C5 asphal t enPCT/US2084042225
determ ned by ASTM Met hod D2007. In sone enbodi nents,
he. in '
o5 BT A0 D153 o D OHATA AT AN a0 05,
detehined e MI TV Method ®6bHéed that (a) has not been

treatedlnareflner distilled, orfractlo n){ ..
di stlibe irvgntipp plsp Q@Vé%?%ﬁcﬁ’i@fﬁ@wli 98 having, S rgr% position:
at %99[\0900(1 r%’glﬂg of Qﬁﬁﬁréé%tefrﬁﬁ%dmﬁ%ﬁw Mesbd $4298; raf-i'i%st"(f 2 grams

ch’corponents per gram of crfude f (c) conprises
of kesdiuemr@mrﬁuneal moASTMMeﬂlod/ﬂD&SWi‘mddhe aorbpmdlmmghavmmwelght

ratroaﬂé}\él %1 éoltn?q%ﬁ?&e 8#?%@?%@&0& ; %38 %eﬁg%af’ ?z%ang%' SoMgosigign having
1%%18 05% 18ktld. mvﬁe%iﬂ & AN fstarsld@téhhﬁl@d BotAEET MOBo®B68Mdveight of

0.701 MPa, a boiling range distribution
MGRtlmedetaﬁﬁn@n)saABTE/DMemodelMSG 0101 Weight ofi{ch asplydiehésng as

ran I St n en 400 0C and 650 OC at 0.101
dejgpyt eflg W%Eﬁ%&gmf crude feed, at least: 0.001

gr ang s@he BYEbHERNRONS iRaNtiBE alBo ?ﬁivllddﬁglnro@ﬁﬂﬁ‘nanon with one or
di stribution bel ow 100 0C at 0.101 MPa, 0.0 rans of

mdry of theandshods dmorrmgsmomcp@ndglgrtarﬁlgeemde@tm putle daed that: (a) has

tween, 100 0C. a a
no Gt QAR ONe YO g o s LAt el by B e
hablﬁg WeaboRd Mindder atste A0 Dike @tude faddThayRaleadt. 009 dragisaTBudhf
rocar bons haV|ng a boiling range dlstrlbutlon

com@pwémpes@@ar@e sige dd; Greampuses dydigparbopsh @ nortgaof which have:

Sl USSR B 0LV Bl gy pppin
be(veknhas °@ aiﬁg\fﬁgOf’Cait 016aMP) a boilaik rhmstﬁb&iorwetwee@oo °C and-
rom

3OQﬁC|aF1ptlpélM%b|alh0H§‘g§61il%ﬁdl%}¥ig‘ét%°q wurerdy é‘cﬂl&%‘{%? fga?t% 101

: M%@Pd Q%))llfél%ggﬁo%es(ﬁ&nﬂhﬂmmwé’&rm' MRS 0! 0RO, 1(d1)Mp§‘5(d) has,

east grans of. total N /V/Fe per gram of
pec gradheoffopadt; fe¢d, Jat haastpf) 08 & grassl dftnydrocathohskavang 4 beising range

aigion iinial e o G0 PNARo 0 Bl S GhaethA Gl 4 fing
rarfde WG BRRAY betvwddh@R02C 439D 0.2t 0902 WEP A0, (08 SIraHE oPBfdrocarbons

gram of crude feed; ( conpri ses oxygen cont ai ni ng
hawipg ndodimgonsge dlﬂt}rlbgﬂ@i weey 200a1Ckand QOe‘iChat (bbﬂltMP@,fO 001 grams

MR RN L T T T

MPA1en&0f001 (g@ammrygr lrcﬁﬁﬁoo@& hmﬂgh boMliRg zhnpe datibutin mween 400 °C
ani ¢ acid; and/or nprises at |east one

and6RONE 6t 6401 MO &) 165 S TAELmiierst ] cees e oon Inareage from 0.3
to g@eo n{t) B dfor@% t"f)llSS?fP]B%sgaYﬂ 881 b&ﬂn g Bl DRLoR ¥hd S A1P101 MPa;

or conp ons accordi ng

(g} é&nprﬁh‘ﬁﬂkkélﬂvarﬁﬂiﬂuﬂﬁaﬂdaﬁdl (H)&ias aﬁle@éﬂ)&]ODGI) gfanﬁ)bf total Ni/V/Fe
renovi ng &e)ltg?tha and conpounds nore volatile th
e gAY HLTH & (Dregaerisysubiprd) ab#drase 801 gwals or 0.05 grams of

su nfgr\r/};ge?g a?r?ﬂgé ade Eeg gv K§ fids at 'l&sf:@ Hs%@ VV@}(B ﬁeloé}gm? f ecrude feed,

I conmpositions accordi
(Dihay eiitasv 0,1 gamebhrdidaé peltg‘ﬂuﬁccif icfngle deedl; (rd)écdrﬂpidsemkjrgen

one or, npre catal ysts to produce a total product that
copiginingfaxdregasbqns; (@ one or more alkali metal salts of one or more organic acids,
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;
(o) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid.
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product in which the crude feed and crude product both
have a C5 asphaltenes content and a MCR content, and:
w@ a)osa6sum of a crude feed C5 asphal t enes contROL/US2V4/042225
crude feed MCR content is 23 a sumof a crude product
c5 t gnt: 0
s LRSI RO B R D A S g e o
mdrBar the' methoda;tor rosiposfbhodccSdiraid/the infax)tidnh erude fi¢eslghatrig

condi ti ons are co rol l.ed such, t hat i ght rat.io. of
obfzoble ORISR 461 CABPP A vt e el crude.
co mIﬁ §6m9 EmBB&nféﬁ‘tédﬁleHﬁ%ﬁ% als§ prdVides! ANBSHIRA Ivith & or
2.0, >“I'n some enbodi nent's, the invention
mak :aﬁtlmnmthmitssqr composnbnsmicondmgmome immentom, Amreghasf oftdostacting a

i PO HD CBE B0 AT Rk 4P e P S g ruce
r&ﬁﬁ?&%hlcﬁ e QYdl REEAnD@ASde fn%)iu&‘fﬁot}ﬁl'i‘eﬁ/e a(@®) asph&lt¥hes content and

hydrocarbons; (e) inert gas; and/or (f) mXxtures
a MB&raotent, land s@jre seros ducnghtfsed ¢hasphalicans ¢avterdlagd crude feed MCR
i n.conbj nat

coffefitisde s SrmassBeeTToHEr CEetafiiGs Pontrmany e iaduc MCR

colRhiie &’ cu‘nd%aﬂtta dhdRiok dtecohBelledMuch NS’ @ at iRYsE99% of S;
catalysts to produce a total product that includes the

andfou (B the mlnm@m@tlﬁn& He centrpdled pedthpisaa weightuetie @f pMGR

cogtgg{ (rafl(;[%l I‘%fié pro tl'{g r?’oéos aalsﬁgar#é?s ci%#gén? gt\’/ 121% tcﬁgiﬁ%%{;cﬁﬂﬂsqn arange
frdh q)\zltdgso of . 3q;@r1ty nation with one or nore of the

nmet hods or conp03|t|ons according to the invention,

met ABgomp shbedimsniss e Ipumiian alsp §royidss g ombaent Wflt"l‘iﬂb‘?ﬂ@ or
mﬁ% 8%&%&3&&' (X %E) ggitlt)l';ge aoefnl‘?:lﬁr%\%%é) {IIV@D'[%S& ggllggén Q)UI‘CG in

rogen source a contro contactlng C trons

' wlﬁclcfhetlﬂydtogerﬁ sguree isata) gasebusn (Wmn lepg (ogmeathsioe) (d)dighd

ude feed is i e from5-800 nornmal cubic

the cr an
hyﬁgwé&>H%Kegag%Sﬁ%aw@e¥G§€wgw@aﬂﬁ%ﬁ er cubic neter of

crugg <4 gm‘BQ&lhﬁ:ﬁ%seﬁle%\téﬂn@H Q158 prd iR, @fcohf¥nation with one or
catal ysts; (b) the selected ratée of net hydrogen

- merp ke mehedsmrcomipesitibys acaendinggfo dhepiawentan, pmetisdrad cofitacting a

o RSB B S BRI
pr@du%t whtreir! the che FQA98 cHRAAKERIn Scdn@Rfing here @Ak i3 GR6Atoed to an

g rogen uptake that will cause substantial phase
ofsbprarfadilityn bet ween the crude feed and the total

P OS¢ Eib By RRt ARinvdrlhn LIS pARKESTE LA Buh wih one or

hyd ' a tang nor na

méie oI ﬁherfﬁétﬁdkfs d?fcolngﬁsﬁyﬁb’ m&rdhrsgqu tleeinpefitiody d nethvetthst cdfprises
crude feed; (e) the liqui dhourl% ggce vel OCI ty of /gas
cogiagiing a emae Fapd v feonesw unere ctaly, Jresencapip gagtand/or

hydxe 2h sglécch?n]d[ ci,??l{roﬁﬁlg%g\% et g(%nﬁﬁlo&g Luch tRAC Eefl) @Llrano of a gaseous

SSUTG (o) as -an rogen so

hydﬂj’géﬁ eburestodtic tnde ¢adtiani 4 ngge frgl)l 5&8@0311&&121 bu&gc meters of gaseous
nperature is_in a range ftro 50-500 0C, a tota
hYIdIQ%P BOWEBRIPITPUBISARGCR Y] Bede §e sconff%éedg%h al?f‘ds»rdmtewé the catalysts;

hiPdTled: 4 paitid

09 B g ot AT 0l el o

thé Bydrogem soargg(c) themate.di-hgfrohBanptale) isaudt thut the ctude pgaklct has
and/ or the hydrogen Eource iIs.in a direction t

TAN ¢f {ess thag 033\/ B rogen uptake is less than an amount o ydrogen uptake

that will cause substantial phase separation between the crude feed and the total product

during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (€) the liquid
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the crude feed; (i) the crude product has a H C of

70-130% of a H C of the crude feed; (j) hydrogen
wa@piodkes3by the crude feed is at nost 80 and/ or PCTIUS2004/042225

range from1- 80 or 1-50 nodmal cubic neters of

A drSE OBl Eedat 16 IHQ AURe1s 1

R S S T S T R T S R
at st 26 (Hor patialioessurt @Fitef gashaad N thé/lﬁldrqgemsemte (sfcdntrelled

crude feed; (1)the crude product.has a su
AugnE P0lBGEnE: 66) AOMPSONE SIIRHETEF I oBn LB S50 F & tota liquid
h 14 BF tHe@s GRISEHBMIGGEn BAfcdis VR RR IRM 0930 b,
0%19‘3 OJ%Q%E’C%)ES 110‘%‘?1S the Vi glllcg)gnrtlentcolfS theﬁfcﬁgreu de
anfl éetd! pressure dfghe gaschad for tobulmtdrogen saurces$ diarasgmfremt1.¢20 MPa; (h)

130% f th d
2 it hesgps aronin Mo bebt s i S A et rier B A How of
thér%ﬁe ?&%3 (1?4 he @RRle pf@iGet Bds 2BARL 0P ﬂ%l’a’@l% o&TQSH/C‘}Q%.e &hdéfeed; ()
st 10% the o ehfgen content of the crude feed p)

hydmgenmptﬁée by deurtdehiged i at orast 8@ amd/emin aghngs fkethil- §B10ail-50

rth nmetal , i N met r
nofiAa g 5 2895 becubisTp Bh Lo iepasfly freFBRictroduct bas
tolaRi/FPRS &bter@bf et DO‘Vﬂi‘hﬂhost@l@%, ak kehbagoeastthe N?/IWF ¢ content
in nmetal salts of organic acids in the crude feed ]&3))
of ghereryde fredio) thierude nenstuetelag 2 sylfir erytens af 4¢3 9G, 0r89-10% of the

sug'f}r %%}T %%“ th(aetrc)rlﬁ@‘fgt}? og 6@? ﬁw%&&ﬁé%%ﬁcﬁ%a%% Y,Ia gg'rg{:r}‘t fg /0001 0% or

90t NIy t bﬁth@SI GO cohteht & the eidde ferrad(mdthefude SGHudt $ihs & Fdidue content
roduct has an APl gravity of 70-130%of an

ofébgl\%i%{’/p 01530-1 H¥0 of thgaesidusrontgn phihe @fgdetfﬁpél EPibecrude IF))roduct has
g g ol ) £ oS00l i s
of ct]lidmbqgéﬁ eﬁhtalltd)ff di'(e drndafeedi;r(g)athfe rcoudeGorOdict has Dtokal cOntbrt of alkali

m‘Ftﬁlv éwf @15?115 5?%% aﬂégetaFﬁ?té ﬁeﬁ&%"gﬁﬁ%ﬁe \Rn% fﬂhmsﬁ% at most.

5090108 aPhokt®oEE t'BQ ‘é§nt91'it FARAThAhORST ARBHHaRE rhQalt ﬁlemetal salts
| nvent| on, a nmet h t hat Con”prl SeS cont act i ng a Cru e

offoegsatiascids io e arndenf@cda; (ght mam@sofeth@cmdﬁ faed] durimg contacting, is at

BT aern BB SR B NS AL P e oo SBhELRESGT0%. or

at BRsEF0% Gf BHeGALoSitPXHBE Brude mm d3.8I°6; (§ M@d@p@&u& IAad an API
the crude product has an oxygen content of at nost 90%

graity afe/ Ooldpent aonPleraviar of the ceudgdecd; aedior tht)he arudegaeduct has a

RS SOABEYR, 3PS AL SER: DY SRRSE20A D 10, e

TAN)of @e dré@sfeed aigd/GORPQLIE fdm D 1a6 98 0O 12X PP br 0.05 to 0.1.
cont ai ni ng conpounds conpr.ises an aIkaI| net al | salt of

a cdpisesyembodisiegts, theynvantipe alse PetddSoRFOmMMERaion V¥t one or

B, OB SRR SPRPLRIE O SGRR g compris

coatachash crude feedwidune w@fmdrbeatalygannd comy(gbmg cadcaiing icogitions to
conmpounds conpri,ses a netal .salt of a car bogyl ic acid,
reijes Reioptenhel GrEANIE OXTR cPRBRIRGeoTRROURET B Wichi (@) § pestsnt of

ﬁ@ ahfc Ayebi ?org]gd'dnggiscre L?({%h SucH thit thOEr@E gﬂﬁlugﬁpaq Yhloxygen

55 & tont ent car boxyl1c containing organic

coarnpaian dsoso90%tof ﬂ’mﬁb(ygél%cnftem béthemnmcbrfeed:;f(b) at least one compound
non- car.boxyl i ¢ contai ni ng organi c.conp ds |

of A& RrGAN IS QY 2 GRS OTBRO UGS COMPHRES B et éalase% HBoxylic acid;
(FANUA! BB RAROURS okébnh*}g(ggé# e R

napht or non-car alnlng or gani
alkali metal salt of a carboxylic acid; (d) at least one compound of the organic oxygen

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at
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oxygen conpounds. In sone enbodi nents, the invention

al so provides, in conbination with one or nore of the
Woretsoas1br conpositions according to the i nverCT/UB2008042225

nmet hod that conprises contasting a crude feed with one

o b S AR ela PVl cob o B4 bR a mtal sl
a ca&ﬂ)d}(%i'hc LEeRPGhalel Be hethdl comgriy ope ﬂﬁi’re ﬁgtﬁ frams@xﬂumﬂ 12 of the
enperature, and the caontacting condltlons .are

Pern‘)dwt TFabllé; D theiemde produetrhss picpaientQfmoreaarbaxylie AyEaiRngeanic
{
e

contpoh@gRNhatrude feads indiydgpgdeastiptadtihe omygdnl contaamgg ¢dmepounds
at a second hydrogen u take condi tion,

the . . .
in theprpde fredosigbfatasieon pg S %F Sogfpiningrganc
oner t han the t errper at ure of the second uptake
mqgg%g&%#lﬂ%'(c) the crude feed is contacted with at
| ealstsoprentfoditents,ahainyeaitionadsosprovides, in eorplinatianr with one or

foll owed by contacting at a.sec Tﬁlg Lt errBer at ure ﬂ}ag
morerff thomEIORs AGCUBRRIIONS ALCORTRE FLTHE IRYeRUeR-A FRFHPH Gt copaprises
co ftdﬁ:ﬁﬁé COMaELd Rh Bﬁ%@fe@a‘?al?s@s Atwhest a)zt(B@ cRfde f388E contacted

Mivanc fhie secon contacting tenperature; % hydr ogen
withaslehs ogenéthetoathldtsrat agjirstdtmmhut@follpw)ed y@p@tg@tmggeég second

eniporney SRS bar o 88 OIS SRRl FRNR B s
terr{?% L a?zh@a%t 8¢ o¢ e3%dr tRarPRE bdcBAd @bnthérthgaempeates (b) the crude

rogen the crude feed is contacted with a first
feed mbomeacctnddmlahmrygm atarfttstdwdragen upigke pondidoneangdlen egsecond
catal yst, for

nd the firs t
SR AL OB R SRR s 3
oC IRdr 1RAULE terhtRatiAN e debendipisie doagitionadl tlmmﬂﬁcaacﬁaemg

of the initial crude product and the sec

corftanterswith et 1@@% ope etilaecatabyisty ahA &g {temPeIaIUES ﬁﬁe ‘5 EH ﬁ%lttactmg ata
secgp(igznpgfl\l %rﬁf tPE?gﬁtac%%g’cgfldﬁlgﬁs e froﬂe'agublmhta’c Ak first.

con I's per orne In a
corﬁé@ﬁ?@&nﬁ@dtuf@a@t fiost 200)°Cclontatbti g sesorierohtactingltempezature; (d)
ebul crude feed is

ating bed t
hy B EtTaEGUOIOr L ATREOPIGN (Ddr et st beetaisd pne
concfgé?ltn C é QoﬁtQ& %Q%n&ﬁoﬁ@a{rg afsBleBhiY St subh haPihe cBlde feed

e Cafalysts i's a vanadi um cat al yst and the
uptekesdee 1a‘aemlp0mon oflthacgelam‘amd hyndrageradﬂuthct omd¢ fasd ineapeactedrvith a

5 BOOD PRI B SO P AT G ood Ry Ty P GRApiforms an
1n1§£re%c@t1ﬁ"gdlﬁk aﬁd Foefoih ﬂlealm"tlﬁﬂﬁﬁdé ijI@Hhét 149 a MTANYBF atGhid¥t 90% of

rs ‘per cubic neter of crude Teed 1) hydrogen is
thegbmé roditleeccrdde feady amld@ont@mmf theyinitis @n@mp@@iméggi the second

contacted with onal ., cat al o
cogFPLREREY i Dol LR BBy SR Y508 o0%
of LA QISP theARHial Jﬁﬁdé"?x"é ﬁ@tt i(BtoatRbhd isqesfonhed ﬂ1| #facked bed

control |l ed such a flowof the gas is in

readiore®) comadtingtis perfarmediman ebylletieg bedbigagr; ih éhfb?ruéﬁefeed is

ner at e .

cobf a0 bbb B AR AP IR e o e g

(i) bhé 8f mbRITRAAEAMAI9sa N FanbSMURIRIY S atd tHe omﬁdeaeeﬂ isicontatted with
cat al yst at a second tenperature, and the contactin

an additipndl satlyst ia thopreswick efla Bydmeehsurqerubsgapent to Contact with the

va?aglﬂﬁg gtlaﬁrrsg (kﬁm%trci%eg b o%en%l%teglgt flg% gr}] .Icé? egﬁ)g'lxﬁ 9@%%& cubic

met&8 baCdubgmeteN6f crude feed; (1) hydrogen is generated during the contactlng, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a



10

15

20

25

30

crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that
wo b@sadadit i onal catal yst uptakes at | east a poPCT/082004/042225
t he generat ed hydrogen; and%or (o) the crude feed is
ubsequent | donl |
oo BN bR ol o p B b Bhs S8R XSt such
tha® b EloGOsTtth@bAsEid il dh‘ecttimtthdt hSEC(ﬁmtB]) m@ltlteeﬂqye Dﬁ’ﬁlﬂ rcendedeat and a

| east 180 OC. In so &;bodl the i tion (?I SO
floprQjdheleaerated kpiiogemaimb ekl GPTUARER Wi & Ygadium catalyst
at QB{SE %géqega{tw%%ﬂa %ﬁﬂ)steg %&9&%&%&&1 &enaygtrav ﬁ@&do‘ﬂﬂ terfperature,
net no ri's ntactlngacrue
an®therhRctimd @dnﬁsttcms iare cuimiroled {ugh that dla:ﬁtlsateymeratweas at least 30°C

S or ed catal yst and the ,support. co na,
loveghithagidhe S30ond SRR TR (DD AEAER i eateretsf Ak Ak Etcting the
cnﬂ)é'fgel% is DRRGS With QX 6l i dloﬁél c‘iﬂalSIsH 88 thd\@WneRting cNAit AR are

I's a supported catal yst and the support is
commlb:dssucl( thﬁt thia eddmnha:letafamst m;ake@ ahisastsgmraen eliibie gemameied

al ys t, has b heat treated at I
60 AHg0" 60t PO FEoda AR say Eneadas i PR RAlpRe potalyst at
a sb&AteRPGatte, taﬁ@t}feagoﬁjcaﬁﬁﬁ cdrlitins laRASntB11&d ¥RAlhat the second
and/or (e) at |east one of the catalysts is in a fixed
teriyglatore is huleadtd80°@. t he cr ude feed. In sone
errb di ment s nt| on

' des
Sorps gﬁbg\él{lﬁn h qve%?%als? pf*g&/elrs[,elst%gxbmatlon with one or

m&@ BPAS b dtRNE 02 e6MpOiiians R cérid fgl 0 Vieihv@itionda fﬁ%tﬁaﬂdhztthaﬁlpnses
conprises contacting a crude feed with one or nor

conta@tmgwsqrgde feed vatsanesy enase catplysts #t whight () @eacaéadm% &yq spported
t t
ey Sony g il Alve S SRR
zwﬁ@’ﬁ@mﬂﬁlc&L ﬁlaéﬁ@mn@@kmlﬁnﬁ rﬁlxﬂlﬁesahefehé (lEae(he oathlysthiaklsepported
one or nore conpounds of one or [e metal s from .
calghist 4RO SURPOBHLS PRROURF) BEmMEtedEher TR g Al dtional catalyst
; b t
o5l BTG 080 B Pl Bobi: 1o
at @aarme of theeamlyis ivet keastdt ayesr;fandfor G)latitmast (ﬁ}eb@ tlrmc catdh}@ts isina

Tahl.e,, one, o re conpounds of one or nore
ﬁxﬁgijﬁq?%r? Gfb}lﬁr?ﬁ%deﬁt%‘icgoof the Periodic Table, or
M XgHEGRe LRBSERTents b iSRRG 8188 pRIVEIA! ineh®idibaA Mith one or
from Col urms 6- 10 of the Periodic Table, one or nore

mQIe opthemaghals oo cempositionseacaendiiggo fchqym'@momn@a meghogighagfcomprises
he. Perio or. _m xt resth ri.ses
copAging 4 it (ol pateone R s AR TS e o PR 8
suppic cat@liB8t & a Bk enetARPANRNEdThe ofted Hﬁﬁl@sﬂ”ﬁ?tballémetal
rom Colums 7-10 of the Periodic Table, or m xture

catalyst: é@fcorr(p@)sesh@(g orpeqre grehas pmc(aqlmnygé 10rqf ghg Periodic Table one

o B8 8 Aol R RoBL TR RL 5 7% ERE, Ty, or

mifREE tBEEPR (h)dHis Qfer gRen 6f carly, diidast G.00010gake) ﬁjdim&@ (R)Ol@) 6
of the Periodic Table, or m xtures. thereof

f
grasospF froms)- 000 dreraps ef: wae a1 %10¥erraﬁtale<fr%§§115nr§§ %io phibe Periodic

T RO 8% . g FRERBIGS PyBB 25qPIE riic

Tablex btifhegureh eHeenff; (¢} gImEisEp bhs@smoraendils fite Cokials$-10 of the
fromColum 5 of the Perjodic Tabl e, one or goi}fem
Pegigis Jiahltes 0%t OlgRRre SPMPEHRLS A 0BS 6T YPEsnEd]s fram & ogpmnysfis10 of the

Periodic Table, or mixtures thereof; (d) comprises one or more metals from Columns 7-10

of the Periodic Table, one or more compounds of one or more metals from Columns 7-10

of the Periodic Table, or mixtures thereof; () has, per gram of catalyst, from 0.0001-0.6
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Periodic Table, or m xtures thereof; (h) has, per gram
of catalyst, at |east 0.0001 grans, from 0.0001-0.6

wQ@r@s®ne6301 001-0. 3 grans, 0.005-0.1 grans, or OPOL/US2008042225
grans of: one or nore netal® from Colum 5 of the

Per i | e 3
£raps ofy Sé)q’:lr f su% 81%@ él% IgtB{]e:m% AlSHom'€ lf,ﬁﬁ%Tsop?O Bf thi8Pefiodic
TaBleXétd &Snérh eoepbundsiof one npmoseseialsdran Cutuense{ @lo§ the Periodic

from Col um 6 of the Peri odi ¢ Tabl e,
Tablsnpronirdaentbersas ( (BroomBF S AT nITE S LED POt CUBS Srfkof the

PeICF)J ?&ﬂé g?h%ya—@ebérgxrl%l‘r@n 8&83&1&1{580? é)hg r%g ﬁlgfe rg@‘dgis fﬁ%ﬁ goglrﬁgnnsgf B8f the
Pefodi0 Tablelognimmes thefdf:qgDSmyprises oud ommereanetals fimmEhingm 5 of

from Col rm 6 of the Periodic.Table, one
e oD O OO AETSFe SRR of Qert Gregietin EBolpa S of the

PePSéilb qdbe Jﬂﬁ{x%ur?ﬂhemoﬁ(ﬁf Ea?sifa&e%rﬁrﬁfof chtklysC aRAS DEHOP Reams,

or nore heta rom Col utm he Peri odic Tabl e,

fronn®.0001-16r grarms HIAAS gofms 0D0610. hgramspet &) &-0f08grams of: one or

S s B PO hag QRS Lot g 6F BB O Lot o more
meQalQ %moc&u%@@f tRE Per@tic PEbIETSranivaied thelkbB 210 GohpfBeskie or

of the Periodic Table, one or nore conmpoun of one or
mare netaefrahCdwmmocd|tePeriglioTahlgonper n@m eonmaingds obene or more

RGO i e TR ERL I DB B o

catafyiR HoBes.000 £ 8l grarB8) @. 001 -018 fefanGsy 0105 E g @insn0.0k.08 @ams of
mxtures thereof; (0) conprises cobalt, one or nore

ong Qh@@mmgtabf T @@ﬂqmn 6 of theRegiedis Tahles @J@,ﬁf or jpgte compounds of one |
or H;bqr %g?a?ssfr% lyRAER %@ft I'R)rdl b??, %? Hﬁ%ﬂs@%hé}gof gkr%chpnses

of m xtur es ereo per gf
oné at ﬁioYeSﬁnetafsrfmm QolGin 00 3f t]fed%ﬁodhb Tablkepofk &Qhe@.chngoands of one

or Fioke MPISLs EPBSHID P Pt 5 HsT QRS A o TR reB Gt (i, per
or&f TPOHAGS ?E m ¢ ('ﬂg);t L§6 g sﬁ’ﬁs SHOGHLE § gh{?ﬁ‘sr §Obne &Isﬁloﬁélﬁetals from

per gra rom 0.001-0./3 grans of
Cdlmngst) efithedieeiodic Tableg onmngmbercoommpmlmfwne or mw«mqta&from

e TR r BHCE P Ro PR B BT (T BrRer ) e gy, one or
mc@@l HﬂBo&le QF V&tﬁ@ldﬁ? rdr%kﬁrgﬁﬁéﬁof M)%ﬁipﬁséshﬁcl@l" G¥e or more

rati o of the Col um metal to the Colum 6 netal is
cofnpoumd]s quc&cel puyrux.im rch@@ﬁ, (o0 eomprises cebadt, @nre A B0fq ¢ompounds of

odi.c Ta one or _nore ¢ d
coffit GRa e o (hhEEhfes SR eSeni o8 o Rbf CRIRRNE
mdl§BleBumObr Mixthirds BRrdofaGEhis, péivgrafias catfBkt, Gioan.001-0.3 grams or
catal yst, from 0.00001-0.06 granms of: one or nore

frogh 8198 Pr0s] gmmmotdnqﬂwhdewnbpn@ PPy Rl PSR NP QYRES, G mixtures

B SRR B R S B B s o

(s SR @F ek of @i‘feﬁys@ [ frSRIE000 COTD grantksofofunphtos phe bt ﬁxore)mngsten
m xtures thereof; (x) has at nost 0.1 grans_of 8‘
compgm%aorp@rxvgﬁ&me@p ;dBrcampsises g grore {netalpiony crl@a@@ of the

Pe§18§1€gléﬁl}£ nE B? &%{%ﬁgfﬂ%rﬁ %fohgf)]?% 8% the %gle)gl?.t’ﬁaﬁie, wherein the

mants e 1 nvention SO provi

méleriitio %fthérCoAmhﬂ 10 meetairto drr@olofntchactals fiods1 ar 5; (u) comprises
conpositions according to the_inventiqn, a net hod of

OnE §F FOHYClEMERIE %@Olé‘(ﬂ’f*plrﬁ ofithgPerindis abley oneon Biss Eompaunds of
on2 3¢ Ve RAENE LR Eofubhul L §F tfle BURRRL TABELR mixtures thereof; (v) has,

per gram of catalyst, from 0.00001-0.06 grams of: one or more elements from Column 15

of the Periodic Table, one or more compounds of one or more elements from Column 15
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m xture, wherein the support conprises theta al um na,

and heat treating the theta al um na support/netal
wonRosss@s1at a tenperature of at |east 400 0C, BEMUS2004/042225

further conprising: (a) com8ining the support/metal

] e
of gf}ae ]%erlod %\’}" gﬂ%% oL mf( r?%e%ttﬁée}%w g‘f’ﬁﬁ?gsgh%ﬁg q)é’lgi&‘ %ﬂrégéa ?(gnn%&ﬁ‘lds of
phals ofinixautes theesod (o) Basoft nadst Ddaghmg 00alpk alanﬁMaDper gram of
sul furizing the catalyst. In sonme enbodi t he

cata&w@w&ﬁ (e hgs aplees}Ochegrans pf HhstaplHBNAGRET &FaThO HET

MOT & Qbmb %ﬁm%&ﬁﬁl@@ss Rl in GAIBASISH!RORAAC O tloR WilEone or

i nvention, a net hat conprises contacting a crude
mére exd thel méthodsaormommmaonﬁmab;&mgto the inMentidm, almeathm} af forming a

size distribution, of at rz one of the ?@MK y

cajplyst C?‘BW‘%{“%‘&P@HHE&%IPB? HETECSF e Mg stto a sgpport/metal
mf%cg%é twl%?en%"th@é Ipb@l@%&mﬁﬁ%'théﬁ aﬂu%ﬁﬁi agd Qeﬁ‘treﬁttin%ﬁéﬁeta alumina

A, | east 300 A, at nost 0°A, at nmopst 500 A

support/metal namyea dtrademp@atusooft 1@8@04(111?12; and 2@lE8 QomAprising: (a)

230-25Q0 A, 180-500 A,. 230-500. A: 60-3 0 A (b),at
cobaEnE B BPort et R TE SRt o FmeaPitk et the paste
(bfbiRaRtR th%tahin‘ﬂnéfﬁy Beat 3Ratihg Aimé Ha t% drh@r STt dst 800 °C;

pore dianmeter; (c) a surface area of at Ieast 60 n2/g,
andfor (@astiugoinghiecatabyst.| east 100m2/ g, at | east 120n/ g,

at l.east 150n®/ a l.east. 20 n2/ or_at Jl.east 220

mo/ g amarBPo e’ s areah die B e SRR A gne o
mée of @asthetflod GBfposifibnd LrEdikk t tﬁﬂﬁ{v@mlcﬁi ahﬁﬁﬁdd tBatcomprises

cnB8/g, or at least 0.7 cnB/g. In sone. enbodi ments, the

conipeing ¢ sda fasd vrtooned gnotE saighivisi Mawhish the nowe Frrdigiribution of at
1edLP (r_)ﬁ"e thé hﬁal%‘é ?x%éj Za)oangc‘ﬁgR IIetdﬁﬂgtela&fca? ﬁf%lsﬂg) %, Ctrl%gg 90 A, at

I nven rses contac

ledseesh )M hﬂemeomﬁx arlesst 3BAkT leakt 600 A, ysisst 230 Ayt alost 500 A, or -

the s ri.ses aIu SI|

e PO A BT S at L B oS, gl 230-500 ;o
&Sy R 182 86%% cﬁfth o’ﬁl Wofdet gﬁgo%&‘dhaivé Q‘i{fo diZ&0let §11n 45 A,
(0] [ or C

ri ses gama a um na an um na;
35h&,sqr 2}5 cgfrt]a?ﬂfmledlals poyeatiameter; (¢)eastfate &reg Dﬁmiezcst 6@ at least

90grp qas%f(?q rggg,tat %agt ]%‘rl)am ol}ft ?ﬁ%ﬁ@f@t 1’37/ g,:ﬁt h{%asiopgjﬁg, or at least

22@919@% 22851 8d)RNBtaBl SR f al 3T TR ﬁrwﬂmlea% 3 8m3 Ua[f‘lé@t 0.4
hetd alumna, or mxture thereof: (f) has at npost O. ‘

cngr‘@nsle@ﬁ O qahga{g,a}r_@hieag Op'éﬂﬁmdgam of support. In sone
rrb rdlhgfl?tgﬁfbﬁﬁl?rﬁentsn %g}tl\l’e%@lplg ]zif) p?(%vg I dﬁdggﬁb%a}non w1th one or

m&@ BP s thétbds GHGefipdbifiong fcbiding URA nveitionda yidiasd tum comprises
catalyst that: (a) has a pore size di stribution with a

con’@an@ma piowde fetidaviet ene asfmere sirnosicd satalysts( mwWhighiheisgprast: (a)
com f%éésrélummﬁemfy&’g‘f*c& AR RE RANGm g OA %f?éq‘gfqn%‘ %md@”rﬁﬁéd%‘&um

1 ‘um cat Rad e porevsize I on Wi

oxlf@l bamials t}wr@mnaror@éolﬁe (beeshp@s Aamfra)alGoiip bhdesdelta
one or _nore metal s from Col urm 6 of the Peri odi.c
aloraisae(c) Bife Do SrAOd sernoplo algast 81> YamS 6f 2arama alysring;dd) has, per

) il ) .
TGP B 5T LI S oPBLBEES 0 compss
alpleadtimDaORings almicd, deltngluminaytiees dteiilasof mbmueoheseot; @) has at

of the Periodic Table, one or nor e conpounds of one or
megs O grama rEalpha Ama RS Seams Pf SURROPer i odi c

In some embodiments, the invention also provides, in combination with one or
more of the methods or compositions according to the invention, a vanadium catalyst that:

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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15

Tabl e, or m xtures thereof. In sonme enbodi nents, the

i nvention also provides, in conbination with one or
wor0s/06f31t he nmet hods or conpositions accor di ngPCDUSIVe4/042225

i nvention, a crude product 2hat has: (a) a TAN from at
as aelsu b RpHSihg HtDalbmidal S e I
_g?%%ﬂ’% .o.pgfl;sﬂ b) at fost 0.000009 the R bnddlail a3t pdoire size
disfinaion veft ek ishipaEs Gamer pfatdeast 6‘%A|:réq)atbnmabttssm@for fmore

m al%%m e C' %26 &ftk]e ?%}%@lg fT% §E uo?n% an 31?(%% ?:%Bglﬁ'idg a)&% ope or more

metdl§lfrom (Cﬁﬂ)mﬂlf@@ﬁtﬁé Pedi@dic (Falgé a;if&mxmiés theesf; taadr @i)%s per gram
grans, of at |east one of t he cat al ysts per gram of
of e%t@laét Pirleant 01001 Igﬁaf%%?ife oph@gupieanetals Trame Colmmé pbie Redodic
r.o [
TaBle i nore BB oBE otlobtt BRI BT oRirl oo Periodic
Tablla;eoﬂhmmeet}ﬁfeloal | netal salts of one or nore organic
aC| g% one or nore alkaline-earth petal salts of one
pame ey hedimegts; (s invsption alseproyidesdnsgmbinatian with: one or
I .
m‘é%‘”f e @A PREBLHOR By Bl ol Rer i, 4 bl Bhodygr that has:
(a)al KaiNifroen etmnbiét 0ok tfains 01081 ma@ﬁeﬁomm @I todB?;@r drem 0.05 $© 0" ; (b) at

R g e S 3P B o e gt s oforgenic
aci8@pRPThhic? @ﬁld@%)?&ﬁl‘é{ G d hoshE Po(ﬁebdze%&;ng Y Wé ﬁ%}%éélﬁ B crude

conprises contacting a crude
proslacta bydos(d) graaten thand) gramettait lqss dein @01t grams; ofek ledsisona of the

cr ude rod hod further conprising: (a)
Catelé/ﬂﬁlpﬁ gfﬁmt#émé#elmgge ‘oduct with a crude that is the
samg, Qmdélérhb&ligehtsf the [ﬁvteﬂt?orpaﬂb’cdﬁroﬁ/ﬁfég ih @ofBiRién %tﬁ%ﬂe or

suitable for transportl ng; é‘b) onbi ni ng the crude
mopt ofcthie mephads oa cemperétiqnsaccarding e theameention dirfefo meme alkali metal

. sal{sroe gbé hle ¥ gflrglfe ggdg %(1% 50)1[ Jrﬁnlipge %ﬂ(%lwgt ?aﬁtgl r{u%%l s&{l{la%one or more.

20

25

30

organiodiuitk, or&ﬁﬂaﬁ&és t(hél)eof inachitienay Atnenst b GtHe g1kRK afbegd is lithium,

nto one or nore distillate fractions, and producing
sodivirarRatasaiums and/ge(b) £t lsast ane pbthstalighiaesarth mstals is magnesium or
caldlgtillate fractions. In some embodi nents, the
Invention al so provides, in conbination with one or

rm r b @ind dfmbcnﬁmbmel,sth@gwemmll(mm provigleds Odilﬁbiﬁgtrl]drpwltﬂ Qsle or
tion, a ported catalyst conposition that
ft \ H}eg}j?gﬁ Obcgfﬂl@qsgr%ls gecosding &&1@ ipventigh.ngetbpd thabeepuprises
coxﬁiclt'lﬂ'g R fe&[ ith Qhe 51“»?1894 iatah&@ toﬁﬂ()@[&e 5:185‘[%9}31]053@ that includes

alunna in the support as at
a ciaidp peodaibty therracthed ﬁgﬁlammﬁprmmg) Qa)tqon(bd:)mg d® cmudbqrredlmt Iéth a

istri t d
B WS bt TR EEs St o et
trar%b&@m@' §b‘) Eblﬁ%ﬁ%nhﬂ@"th@ trdk pteRet with 3 cﬁﬁﬁ/ tﬂat % th@tsallng 31?{% ffgrent

has a surface area of | east
fromrthacrude t@Gornpd blend spitablerfpr tr%memwfeC1btlem)ef}amonaAtmg the
0 ,of the, Periodic Tﬁfle one or

erogd ARITARS: O e Prabi o GridR S S parandre e
fradt{dfs,Aad |p@(§iiu@1n-§5t¥8n§porﬁﬁoﬂfﬁ@l %ﬁﬁattléh%f @&f of tﬁé‘ahsﬁl@a[fp FhStfohs.

one or nore netals fromColum 5 of the Periodic
Tablnsomgrrantmndiments th@mp@umgtlsofpr@wée&; in eonEnatismavish one or

mo£ero%ec.ﬁ'1le{flgﬁs c5>r é)ofmﬁorgl 10?13e glcc(())fj 111 toatge 1riveg{10n a suppox‘?ed catalyst
composition that: (a) has at least 0.3 grams or at least 0.5 grams of theta alumina per gram
of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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thereof; (i) has, per gramof catalyst, from

0. 0001-0.6 grans or from0.001-0.3 grans of: one or
woes/0&siiunm 5 nmetal s, one or nore Col utm 5 nePEl/US2004/042225

conmpounds, or mxtures ther3of; (j) conprises one or

re s \fr Peri odic - e
of Plefis 72 B Ty Aot InE ol pfes R AU 5128 BlsfitudOf of at least
0.0émYBer Bﬂéa;‘so dj7a;n|13agql(g,hfae B smé’adggrb@sooﬂalg Erastof0) mf/g)o]{ hilsast 90 m%/g;

er gram of catal yst, rom 0. 1-0. ans_.or. from
(Shemtises anegrangrecReiala ETEE OBRE 7cd) ‘Efﬁhg Betistia Fable s or more
co%;) RS GaL Yo @Efa?s' frGR RARES7- 10 bf HeHekib8R TBEY 60Mhixtures
f’corrpr I'sés vanadi um one or nore conpounds of
tharestag) omprisesring tow ese tietledém Caiymn SrfithesPaiodic Table, one or

nol ybdenum _one or nore ounds o | ybdenu r )
mQFP RYBPECE RE PRHPE PR ME'E @%ﬁgﬁ?@hggf@ﬁﬁaﬂ@ﬁﬂbﬁo%mlxms
thaewgyﬂgsp&f rh trb@‘%%t% t Yon]D YOM-68 dkAHRE 6Cfrom(02001-0.3 grams of.

conprise$ cdba or nore conpounds of cobalt,
ongriox moreeSolutnar emktalsanoéd or moys) Cawmpdimets] ¢ringioaingds, on eigmres

nor e .conpounds of nickel, Xt ure ereaf ..
0 g5ate BB RESOr PR THgIS TorD frOLSEs B (1 esdiciTgble, one or
mé&e Q&'ng_@ﬁdd@ _RfWhd Br RBR AEalRTFdtn Chlvnies BEIR L io@ic Table, or mixtures
conpositions according to the invention, a crude

thareafp (g ihts, par ghaat of qatalyshafsona 0-DANL-OF6 gramews from 0.801-fdsgrams of:
0.5, at st 0.3, .0or at nmost-Q.1: (b as er,_ aram of
ong gh ol CPgRn Gl opd o% Gt oapnl om0 Ak dles
thé&@edFO(1) 'bd?ﬁ;')\r/ﬁps% ¥8nadlinih [ drleWr nfRe bethpaeds 95vAfadamn of elxfifes
at 0.101 MPa; at |east 0.001 grams, at |east 0.005 .
theyeefirem) enmpgises Bbtbdenun, ieHENQse CopBeWs ObBIvLy bR cor mixtures
boid j ran i [ ' 6 d .
tnefpbip 3o RS it B 43P ehHpE Tt eiesltoriBtoflfs thereot
(oYédniprizedeibaitnene dngere @bsipbiunkistof 0obdbe binetxtuRa thedéd fpardl/or (p)
e bt e o o Bl e
PRESES TRFHCE i Tion , per
gr an o m& QABOSihtdh N theBhvdnfids bisd & ABnfindb 'xx;f'hsé
0. Orlﬂlgrrg‘rgmﬂg? toeltnafthr?i t\Félgen;lsar? / or ’(12) ﬁia%gn at most o
mére 00 0@ Mmghadssor @bmipositibnsdcckingan dhe/anadionya pexde gpapoofion that:
RRRRR B RS0 RS o YT P b o
cogg)ggagﬁ, P leaStUBNSErhing @%h?&g%%ﬂggmma béigink PHRBisAbutRdn

e conposition that includes one or nore catalysts,
betwatn&b Coadt2607€ 2610. 110 Bz tablepsit(s001(grympas leasidbp@d aame, or at

e, 0 Bl e BB R AT Bl BBl - ana 32
o8008 Mpa; 188 al HAstA. 001202k SOf Hydrédarbdds Svith IMBiiae)rapgE €
di aneter of at |east 90 A V\nthé/?reater t han 60% o

digttibuticntbetweendB8r° Comdfsp € at A-10h Py (@ hap akleast 0.0005 grams of

di stribution havin re i rwithi .
o S B DR OE LIRSt £ Bihn 3P g oo
grah€ar Afleasdt 0.0 aRimsIEA6RI Gitrogén; bedst (e} BE®/ngost 0100805 grams of total
|l east 220 n2/g; (d) conprises a support; and the
nickghpst vanadippy pes @&ara PLEATARESINt i ca, silica- al um na,
Citani . . . v o . .
oMol el RIS IR A i e o

mare o€ th¥ahethadsf dr@ompokitioisacbertithgab thdiaveiaionpa cridd @binposition that
_one or nore conpounds of one or nore netals form |
includesipng osmpte eatalyse apd af lsast ongabibe calghysts (@) hiavg pore size

di&ﬂgﬁtﬁ)%f\iliﬂ{ {h)e Ay 1.5091‘9 diafier QF L& l%tﬁ,la% most 500 A, and/or in a
range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
g p p
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. ong ef WEERAEROYNETRE R O MPAR FIeH G ER rglinith !

fromColum 5 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 5 of the
w@ee0s0643¢1 Tabl e, or m xtures thereof; (g) has, PEEUSIOEM2225
of catalyst, at |east 0.00® grans of: one or nore
Col. u 5 t 3l.S n r r 0
poig gt B Fi7 R SE it OBl et TN MO Surtoce
arch 0P 1684t W00 nf/e0kt lehie 1Pe ni*ag ot atTladst 220 ovikg; (f) comipeises a support;
conmpounds of one or noreg netals from Colum 6 of  the .
andoihejsappast coaRTiSes FEmina, siicassiiel wnmay fitpniygy oxide zingonigm oxide,
f ¢ t_at. | : :
e il BRELr AR RIAEPLomARgs Bhe Sbre metals from
Colifimiis 51 01 bLthe PeAcd0Table) dnecanmoiesempomadsarf ome oemwet aktls form
from Col unm 10 .of. the Periodi c Tabl e, .one or nore
Copupisorhist Be Psriedisrl ahlsy & mifues thepeoin (G AmRSISTHOR orTRgre metals
frohEEL RIS JABL Berific Fatik WrSortniE €8hpo@¥d/08bnd K9 more metals from
Conpri ses one or nore el enents frompCoI um 15 of the
CoRaiin 5df the Pehibéic Tabk, or mirdnees tengdLizi bawp perogremart catatyst, at least

elenments from Col u 15 of the Periodic Table, or
0000 etnassoft fres grore (GplyrgR H%?tgléa%af T SOtpLS gl compounds,
or %fgﬁ es @%‘Eé\:&ff‘t (21) eHRBHIIRAL o1 Rord RBtal SWER ToRBABYf AR Periodic

In features from other enbodi ments of the
Tableyeret ramore Eompewsispif ene pemorerrestalsitmm Gobmamb oflthedieriodic

f the.inventian. be conmbi.n i f es frop
ol SrgRRES Bty ORIk AERE St SRt (et e GRS A e or
mdzE BRI QEHIEAS 0Aé Br ABFACHRRIND Ilﬁlétaﬁébfnlﬁfunﬂﬁ%r mEkh@giShereof; (j)
and systens described herein. In further enbodi nents,

comyidsesionn af mpeameiatssTomyCobana ddefithederipdic ible ppeor more
cofBRAPER S RR oBS G B PR TR, it

resent 1 nventl

... thePQFOMRY/ GRRPE@Yristooid@saoskdldrhats fromttwuantl Swifthe Rdiodic Table,

benefit of the follow ng detail ed descri pt%/\%‘in and .upon
t@ﬁ:Pem) Table,

Ny tic of an enbodi ment of a contacting
Orélﬁgét?lreegmtﬁe&%gé 2A and 2B are schematics of enbodi nents

of G¢ofirtet embodignshisneatubestiram spactfee enmlodiments of thegnvention may
zones. FI GS. . 3A and 3B, are schennti of enbodipnments of
be Smbiet PG e U Ron) WL STRRICIIENE RF B TRk F A ample
feAQBERomMdnFentbolifnéht SEAR T dnfioR tnadbe RBRBHHARA Rhtufes from any

separation zone 1 n conbination wth a contacting
of thesttimenfbbdments. s a schematic of an enbodi ment of a

D e 2R BT A BT 4% 4B
sySobhtetibmedina separation zone, a
In further embodiments, additional features may be added to the specific
embodiments described herein.
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
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 systems that

include two contacting zones.
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contacting system and a blending zone. FIG 7 is a

tabul ati on of representative properties of crude feed
wa@p@sosasde product for an enmbodi ment of cont acPCTyS10h€042225

crude feed with three cataldsts. FIG 8 is a graphical

vor EIRSTHA hod S ite ARLHRISSrRURLBAG A S RIBELR N s that
inchitR thfeddBnth@ftt aintd) one or nore catalysts. FIG 9 is a

tabul ati on of representatiyve prqperties of crude feed )
and FEG 1S asicheretic 9ign cRFPOg B OhB TP NS &t FoigPippfion with a

[ wth two catalysts. FIG 10 is another
COI%%%&%aS&l&gﬁl' of representative properties of crude feed

and FiG 8IR guichetusatic dfan embodirherdiofie biendingcront actdnmignative with a
crude feed wwth two catalysts. : FIG 11 is a
contatiinesyF6M- of crude feed and crud products for

€ rrb?%n@ {ﬁtasscﬁg SRS Bmldnfibdfhéi gf E%g%lﬂ&hbﬂ of ®%¥paration zone, a

di fferent catalyst systens. Fl I's a graphical
conte@imesysteat boda bfendingabne of crude products versus run

oGPt ot SR 4B R ot e P ant Sl produc
for%n 'ofgﬂheﬂt%@e&%m@tth@&ueé f%%ﬁtwihyﬁ&&%fm%ﬁ ake by

crude feeds versus run tinme for enbodi ments of
confF&Gt 8 isp graphleal repeekentativh of waighttidfaveragn bed tergleyadre versus

systens.. FIG .14.is a_.qgr i C represent.ation of

tergifoo s Fertn o B ELRR e e FERE FRE N} ohy Hhope catalysts.
Cr UGG Py RdLab S al @l StUSpresthtdtivERroiti @I deeRddsan@dfcrude product
contacting crude feeds with four different catalyst

forapsmalresiment @f camagtingshegeradn feed | withelyreeddlydti on of

h . API ' . .
£ m ol Cisipeteh e bt SR A AL A R TR ang oroce
prddief fod bh ERbedimedabdBdontdctiny Sleaibde febGwithGwo satalysts.  * -+ -
graphi cal representati on of oxygen cont enéq,ﬂr expr.essed
i n WePght iscpldatone, crede ferdtnd Cp?%nreﬁgct% §a§30¢mﬁms of
coéﬂgﬁﬁlggp???eef@@@%ﬁﬁ %Lﬁ dﬂ‘}’ergﬂ'}%{aﬁ%{ %f&ﬁéﬁde feeds with

erent catalyst syste G 17 is a
t ab®I@t 1 D13 agfrapleqni eqeedeatative opP-opbetdf emide fpratustierefsae dun time

and crude products for, enrbodi. ts.aof contacting the
forcamind ety Ohariacting sTupe oy SYIEHOUE fferdih 1Y VaemSus
anoyfESs) Pfs aa%rﬁpdi&’e@ depLuehGAbAbY 8dt h3Bebgdn U by BRude feeds versus

catalyst, w a catalyst systenthat "i ncl ude a
ruv imadonembatimbyts bf eontactingoiudedesdsnyithafiounidifileranscathlysitsystems.

and w.t | ass .beads. FIG. 18.is.a tahul.ation of. .

pro Eiq:'t F‘b At al%‘}lffj &R %SSH%HR% offefigie ﬁ?@&%}c?’é‘”‘fsﬁ‘{ in weight
peﬁ@mgé,r&ehﬁie hodiRRNAE S Reh ©MB GG dneRdEmMits bf @hercthg BRIE feeds

catalysts at various liquid hourly space velocities.

witH feur different gatelybisystemen of properties of crude feeds

20 505 R8RS b Ps B BB LG s
versus run time for embodiments of contacting the crude feed with four different catalyst
systems.

FIG. 16 is a graphical representation of oxygen content, expressed in weight
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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Wiile the invention is susceptible to various

nodi fi cations and alternative fornms, specific
weredsaoasent s t hereof are shown by way of exanpPer/usobses2225

drawi ngs. The draw ngs may 33ot be to scale. It should

e derstood t i i ..

ol freliAe R R RSt B EEBMRGR AR AR ol s, apd with glass
beddgvention to the particular formdisclosed, but on the

contrary, the intention is tq cover all nodifications,

equFlGl @t@hwatm@rpﬁca%emﬁég?%d?&#& WY RAGIIOF |
eGPk BUERA AR PR BB S Rbud ifuid houry
speaheldtitent s of the inventions are described herein in

nore detail. Terps used herei.n ar efi ned as fol .

I 1o0p e R PR Sea 0L AR qeshoehd ppda prpduets TeF

erial .. ° j t 15.5

cmf3ifichsicontiinglniy fds LA (olihe Siberittied

Met KiddleRB8 2¥entidroisisosdaytiblo treveripas cwdi agéioanahdaligmative forms,

cal bon percentage of the crude feed and the. crude
PRI E A L e S AE By R R PESgHIAes. The
drat%gftl%él A8y hA %0 3L T It BEG IO BS uh Rirstb B tHaf hd@irdvaRgs ardd®tailed

product, and/or the crude product are as )
desteipgomihesato by naSiNeded odmb3Bonverianste the pastiowlaigform disclosed,

nentioned. "C5.asphal.tenes" refers. to asphal ten .
bl Ry G iR R RO et Crfier B BB e Ahptives
falﬁ'ﬁ‘% RIHnNEE shivit ARTMope bR pEREA TnventiGh by B¥Fnsd BB tad §ipended

refers to one or nore netals of Col um X of the
clapas.i odi ¢ Tabl e and/or one or nore conpounds of one or
mz%%%m X of the Periodic Table, in

€ to a colum nunber (for exanple,
1- 12)krtaih doft® dReéitodf the Tidlhttonskos desxabal leereih Go horaddail. Terms

~netal (s)" refers to one or nore netals from Colum 6
usesrherqin apsedelingdl as 98- and/ or one or nore conpounds of

one“RgTﬂ%’gﬁ%ﬁeﬁ%{o;&ﬁ]eﬁE&r@t Al Pefin@fank MeatEgA14.0di C

Tabl e. element(s)"” refers to one or nore
.el effABRI graofty Crdfersto XPbfravitgatPe s 8@i(@0 TAbIAPI ganviltyas aone

ceruiied PyAat Srsant DSEP Wi ch X corresponds (o &

col Féxe. W%geﬁfp@fceﬁfé%@atoé%@a@on%erééﬁ)@qg@%f iRdirGde feed and

Tab For' exanple, m 15 el enent (s refers to
theouredeoprodust @reedsetebamménedrbym ToViviethed D529t he Per i odi ¢

Tabl e..and/ or ane. of. e .conmpaunds..of e qr .nor

o1 RO g g et F STRE et 1EdeB feafher Ridor g orude
pr&ePRe af ddtBinSindPBy ASTM BethotEDd T WBilesd ofRiwise hetidridde

Peri odi c Table, weight of a conmpound of a netal from

t he “Cepspbaltency atsifess tasphienes tharare insehible inmspiappeCs asphaltenes

cof R BEFGp 2AS1E) Sthnggoround of an el eren

“Column X metal(s)” refers to one or more metals of Column X of the Periodic
Table and/or one or more compounds of one or more metals of Column X of the Periodic
Table, in which X corresponds to a column number (for example, 1-12) of the Periodic
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 metals 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 more compounds of one or more elements of Column X of
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wei ght of nmetal or the weight of elenment. For exanple,

if 0.1 grans of MOO3 is used per gram of catalyst, the
w@eadsubated wei ght of the nol ybdenum netal i n PEEUS2004/042225

cat aI yst is 0.067 granms per34gram of catal yst.

the r1c{ %T abl% > or%vh?chtﬁ FH@Sp\aUﬁ%%t X Iluergla ?&?%ﬁ%ﬁeﬁéﬁlg&aé%-’l& of

th@Perf:bd‘i‘d Tside. pF@CBJ@hﬁoles %ﬁbmﬁﬁﬂﬁ ei&nm'(sg’hteféns ac bieoor more elements
ght percent age asegl[e he total weig %n
fmé,lm §§¥W1&t b> of thg SgHedic dp or paY ?rsmB@rCOmﬂoluP fItﬁPe Or more
elé{‘ﬁ o from’ (9’1\5{?11 15 e M M RbicPrpfct m xture” refers to
t m xture

hat contacts the catal yst during
pr ode ¢ sagpe SDhitappliedtoh, weight of 4 metal/ftomahe Bemasdiowlalleaveight

boi | d t b 04 0C F ..
of 8gmpeiy g Bl TP BeTie LpopiehLalan sl op T Seriodic
TARL 6f Wi Frfjoft%Vco np%%ﬂh’lo%ﬁ Bﬁﬁleﬁﬁ@% the PEAGHORAMES calculated as the

refers o oxyge nitrogen, and/or sulfur contained In
weigle offoleted of tre vedighiaifiokenapt. Bortexdmpleaiiibh granmafd\da@omsed per

content. i s.as rjm ne AST. t hods fo .
xRSeIV S P83 B DR BN OO BRSO fieallyst is 0.067
grahd pdtloram bOEAhIyR@SI ¢ ni trogen” refers to nit rogen

conpounds t hat have a pKa of less than 40. Basic

ni t F'egeten(” *rbfm tojthe afglgheofea mmmebgflmgumtm tforie:ppgde a crude

e AR SR G SR IR B pcnoee
bafedCdnide tcftﬁeodelgﬂitd)ftﬂﬁ@sdb@ﬁrﬁ’: Y SWippatClefdr® tdopams Xéf—‘mllhon by weight.
hydrogen to conpound(s) in the crude feed. hydr ogen

sour €audesiyed/intal pareduchmixtiee” ffers|to HeBixtye that contacts e catalyst
r ns (for exanple, G to C4 hydrocarbons such
durl%gﬁg%%%spn% et hane, propane, butane), water, or
m xtDigslatdleefensto hixdreabohatvihe doitimg raegecdindbati@dbdiween 204

.assess the net anpunt of h drogD rovided to the
Cdhp otrands3i"h R “Trai del Of M. Bpsilgre SPaieRt is ag defermined by

ASHUNS FQdDgggers to conpressive force needed to crush
a catal yst at plate crush strength is as deternined

by AHEMer)rhsi dreMiﬁﬂoxygEﬂhthogeef rﬁniséortsulfar eaitaingt initke molecular

t ot al I t.al t '
stiagipis el droraron, Begrofpis et oo deiS Ry ATl Meboas
E333 1643061 13%/769 4Rt Qfrdbn, 2t 1Y fSdul e UrBRSl Yabic hit€ogen”

contacting zones, as described herein."Li quid m xture'
refiersfte mifragen sompewwstsithatdrve haKa oflsssithes 48nBagie niteagen (“bn”) is as

S d at standard tenperature and
d%@@?ﬁ% ﬁ%@ﬁd@%ﬁdb&% a, hereinafter referred to as
" STPH)y, drc%én 8018 0EMREré toydidih, Andddrud@spdubd Hﬁli/ﬂﬂtdnq:fd)unds that
of one of nore conpounds that are liquid at STP with

whendn ghe meseacaoipauaeleed ad thercatalist feget taprayye hydrogen to

bR U 40 R s
hyétehibefls @bﬁéﬂaﬁipley {; tRAGYdroblabeisheth 20R3thaiid/etiahs, fropane,

metal salts of organic acids" refer to alkali netals,
buganR ) Wates, @Rk Rethgresl. A mass balance may be conducted to assess ‘the net

amount of hydrogen provided to the compound(s) in the crude feed.

“Flat plate crush strength” refers to compressive force needed 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'l). Total volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.
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zinc, arsenic, chrom um or conbinations thereof. A

content of netals in netal salts of organic acids is
w@goodes@iti ned by ASTM Met hod D1318. "M cr o- Cap@DnS2004/042225

Resi due" ("MCR') content refers to a quantity of

car bon_ resi » ] ; [

myr o R SR Rnpb Ehn SUERRNRE, O f}ors compoynds tha
ardiqad aMtMeIahbdmpéaBte ahdamphiura (25 €, 6r19 1 IMPa heredweich orferred to

o SRTBE, o i b BB G595 G155
ard RN NS PP DR e 0P ndRe SGHAGHHERMA: B HRRMHNAEhOd D5307.

efers to nickel, vanadium iron, or
conbyiPaasddio Asbleheefasto theMetiviEel abterdsepecifiekbeths Ihwriabienal

content of _ni cke vanadi j or ¢ i nati ons .

Urpigp plkjjre afmgpfzﬁ?c{/r"bﬁ‘émé%xt(@?ﬂ@é ?\fi’yeﬁl@?reﬁ@ngd by ASTM
Met ki 5 7iPBetal Mitsofbraahff RIE” ke O B hsthlsCalRBiRLrth metals,
of gas per cubic neter of crude feed. "Non-carboxylic

zirep atseiin ahgonoingy o corokipgeensadberpolu i sonterfod metals inomgtahsadts of

oxygen, co nds t hat hawv carboxylic (-CO2-)
Or%aﬂ%(gif.ldsl% Hggé?%Q#g%AggM g#q]i}i“%lgﬁ %_flggani c oxygen

CONPRUBRSCArBEH REGdud U MVRITE ) RBhteht efdref 4 Quantiy @ cdrbon residue

cyclic ethers, alcohols, aromatic al cohols, ketones,

rerahigiigyadies cvappragionisnd ayiodysss efiresubsifate.wWMi(dhcerderriat ashdpiesmined by
r-boxyki roup. "Non-condensabl e gas" refers to
Amﬁ@ﬂ%@lg%g/ or m xtures of conponents that are
gasedaphthSTRfers B hppetdrBat dodfhonedts weth Ofoilif} rakel istribution

refers Lo a numer al value, which represents the i
betwase 381°6+ (160 Heand 08y CoB A Bk 0 1K A Pe-nNeplthe eqpdent is as

de{?%ﬂ&,‘ifgﬁtﬁm%&klfg&m%ihe P-val ue i s described by J.

aus 1'n asurement and Significance of
AsphalifVERe” feépd iozdtkedwanadion; irah, cafcbmbinatiahsethereof.
of Petrol eum Vo] . 48, Nunber 458, February 1962, pp.. . .
45- 531/ Wi pentefitafrirs o thecoptnbel oL Vanatitmeron: og Rinbinations
therPO TR cbRER s hOdRGMEnEl BFRESH MEBHdADs RB! €
(§I aneter, and pore volune, as determ ned by ASTM
Met Hdbin’Da sefetsrermnngl piioseiestafigasperacubmhetet ofmrgdefeed.

equal . to 140).. A mi.croneritics (r) A9220i pstrunment .

(M S Noheatitutc § %l?lnﬁ%%%wgémpg?nda BTos o frganig oxygen
col$8andsAhALINhAR 4 LeSkyYale,-) giBes| Huf catbekficcdnining

conmponents that have a boiling range distribution

orgamnis/exy38’ coap¢urgs inchirle, butareipetdimitaskid, Bherasyrligathpgdalcohols,
D5307., “"SCFB" refers to standard.cuhic f . of [

xR s Frighst S5 Gaih PRRI S Shi g R R o

catbdx§ied gohp.ned by ASTM Met hod D3663. "TAN' refers to a
total acid nunmber expressed as mllui@g}rams ("nmy"

KOH “Plon-cgndensabley gys” gelessigpomponrgpe and/ersmixsirey od g?@goaynts that
ar éAga-EM Netfod D664
“P (peptization) value” or “P-value’ refers to a numeral value, which represents the
flocculation tendency of asphaltenes in the crude feed. Determination 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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"VGEO' refers to hydrocarbons with a boiling range

di stribution between 343 0C (650 OF) and 538 0C (1000
WOR)0s5a66301 101 I\/Pa. VGO content is as determ nepChySABTNM2225

Met hod D5307 "Viscosity" r¥fers to kinematic

. _Vvisco i :
insHuRER RIS ke TSR i e STE) bty Bt detgrmine
thekdguappl ication, it is to be understood that if the
val ue obt ai ned for a property of the substrate teste o
s BResiuss rofory P pmBOBAML et B st hoslingganes figtributien ab above 538 °C
to [ alibrated to test for
(ldséﬁcﬁgﬁlsgg%r“ﬁwgggAdégg\qnl\g‘{/{gé)ebgggguced and/or retorted
f r ors Oy Br asfarshe Brandnd anbic figt bﬁgmpar basclafdridedeed.

e e L Sl e e 5 S B8
St ak“rA;NZ %&fe o TRYtal AGH 1 bexbéi@rééecﬂé%t uhg}hﬁl@@rﬁg)ofKOH per

renova non- condensa es, water,
gra@® (g nefl daaripde. t NANEOAS (ﬂa‘tﬁmmd'tbb}CASﬂfM Mﬁtﬂfcxdrmﬁ@r

at ag'y'ﬁ'cif%fa?%%?@dmar R VPRSP RGHNE OISR By 343 °C
(6531 i?*s@@bé 1/26?% 5 Hﬁ@*}oﬁ ViblaC 3l cBARNE: 95 d88@fined by ASTM
() PP é or

ed an actionally distilled in a treatnent
Ma‘thmiDsmﬂ to produce nultiple conponents with specific

o o ViariBe Tesstsd b SR prck o ot oy BP0l sty is as
detbritnkh LehE ABTMOIsEESD4R3t IS not linited to,

atnospherrc distillation nmethods and/ or vacuum
di st tHeatontsmt efthisagplicatingi i& is to be gnderatoed that if the value obtained for
unfractionated s d.cr
o BERPReeRor aid '5 OB SRR AE e v, o test method
mdyURNthbdities aff/oniecdiBagtd . tbstdviedieh pfopeaigponent s per-
gram of crude. Exanpl es of stabilized crudes inc|ude
- wholGsudssunssbe rropysed apd/grEsorteddlin hgdrogarhge sontgiaig fpapeations
e h
anf BRESELIA o mFRIPRR SRS oh, CRERE sre gL ARRAF sold, pomi-solid
andl/@aE{uid 0 Seabilfzatibie ey inpdudenbst it hatt lithasdetoarehwivil efnopeiontlensable
bel ow 35 0C at 0.101 MPa (95 OF at 1 at have ]E!.%e(g d
gages ol sahs, BT eampipatiqns Shraept e sRRdq to A o ied pde.
Sugltx 6 Blh%&ﬂ rg o PERur A o MekinfiOB, g{e%ducﬁf)n ﬁﬁd/Bﬂ%Eortlng site.

Fans. of suc conponents per gramof the to
C r ud;eabﬁiamsa cstidebityricadly heveideiehmdistifedpsl/ o fee@tlpn@lg' distilled in a
all ow_the stabilized c udes to be
treBisHAR Gt it PR e emen e S e B biBie ke gistributions

(fo&%%éhhﬁl'ésn Bfa, EXANREE V0 RALIR ‘ﬁ?oncbtﬁx?%&ﬁﬁs,) Diistiglatiesincludes, but
er crudes have one or nore unsult l e propertles

is hdtdimiteelrtd eatmiobierid idéstitloton mg@@ds Diderdirawim gisdllationasthods.

RS AP SRR Pt
cal\fféhli‘ﬁnfb@r Iﬂﬁﬁle diis 3tmanieaerst IQJSUUG grﬂiﬁ@oﬁ@diﬁpvﬁbﬂts yat gram of

may be such that a reservoir that includes t
crafles eﬁmmpieag)é dtabitized crudes lnﬁlyd@l@/énbcprwct?@ t@bgftdi cyude@, desalted

ranspo and/ PF o
e BRSBTS §Eben PR gy
hab Beerﬁ}eafeﬁNu@lﬁ tlat af 1ea&$ borfe 4f thaboﬂnpaﬁdntsﬁh& halvg a\bbﬂmg?poim below

of at least 10 cSt; c) APl gravity at nost _19; d)
35t%t at10.101 MPa (95 °F at 1 atim) have been removed. Typically, topped crudes will

have a content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

components per gram of the topped crude.
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Ni /V/ Fe content of at |east 0.00002 grans or at | east
0. 0001 grans of N MFe per gram of crude; e) a total
woewsoostibms content of at |east 0.005 grams PCT/US2004/042225
ofheteroatoms per gram of c¥ude; f) a residue content
t Ie Q. 01 [
9 2oms BB Sl PG ooy A B SRRk ChldCPis oo
traﬁsp@ﬁ@@ﬂﬂ dopnesidrl trga”tmemtdﬁcmﬁeﬂiﬁ,y trdiﬁspartm aaaitre (for efample,

at | east 0.002 I%‘Sgrams of per gram of crugllg %&e
pipebingseitckss omabipg) s Other ﬁ’é{dﬁ$ asiang 5 mase gasitablg prepsrtigs that
ren?%ﬁ 1;1131%5 %?Qg ; ﬁ%@g&%gé@&é&& & bR nﬁﬁ@cﬂé’ﬂﬁa transportation

I n sone “enbodi
caifies @tV mdemfacihtwmus impdrtidg a 1peecgroamt ghlue to the

_di sadvant aged_crude, at.| east 2 qr of resid a
disgeineod s atie srouts il gy e Sl B & e o Tt fes the
ish g oftte Hat iAncH 1ch AT Blodls Heliort IndBERar, |

ar @rcgnerttascomd(sadvamag@d grudes m@y iigldlepbuttargnotdimited tor a) TAN of

Qg o B oSl TS TS R e R0 9o

NifYEE U(Snt&ﬁ'?)tf%meaﬁfo (?UOOQ g?&?ﬁs &0 Rastdy. @008, gréhs bﬁﬂ%]/l@e Pk gram of

granms, or at |east ga I n sone enbodi nents,
crudie sg)dvtatal hgemammmtemav tmasb‘éﬂﬁ granjsad I hgber W@Ofnbmr gram of

t.lim.ted to: AN
ereffr entoe satins et 160 B0 ShaneiGhotig bRt B G s
as;qfa}iéi%s fceedit (S‘ﬂat Pealtt0.0F ?ﬂéﬁisbﬁ@@%s;ﬁﬁ[t&@@tpeﬁéraﬁi oft @add; h) a MCR
grans of C5 asphaltenes per gram of crude feed;

cont)antaoflat lpher0.90Pagrame of MR persagiof yrt{dﬁolr acuiept @f mstalsdn metal

or.a C
slf g i ot L GRER 0000R e PP RAploboBlol] of EARL: of B
coRbindtionseBisieof) - IQQ;GB& efibadBneits, ﬁahdﬂ-maged cordamayfindnde @er gram

of RisedatBacs B1 ey Aiiest 0 SRR R AE A SPGB S Shaae, at least
0.9 gigr%}l% 0 %e@[?jlg? Hat I1 3539/ %‘ aﬂ%%fg%sg(:f% R50RE eh®BFHmdAtOhe

grans o ocar ons ng range
dlsddsdnltagbdlbhﬂﬂle net eve n THN @Ca eemge 2061 O.C oa0.300 20,10.Mea 0.5 10, or
| eas

SETRO W R i
cngfte {nﬁif R LIRS CYRER 0% gple%t: 02004 &39@5 QE1att (pOllé)rllmMD & at least

east 0.001 grans, | east grans, or at
0.02egsms.0. 01 grams of hydrocar bons W|th a boiling range

di s ri butio 0 OC 0 OCat 101

and et 58Pog A fidhantid Flas PR gRegi et gt ot
hrﬁl?eﬂst@) 10N oF @tnIEas@f) shyy )%TgQﬁ) Bent¥httdT afleBQi0l, OUS%rﬁrﬂ@ 8€oxygen

di stribution between 400 0C and 650 0C at 0.101

MPa.
pem@mfmm@gf@qd ey ads gsplw}temqs@pnf@@t ofgaé ﬂeagtr(}iﬂé} gams of Cs asphaltenes

di d
LT 59 SRS S Lo
cnYMethecﬁwﬂlQ IAIPT Beavitgrgat Bhs 10§ &l doatenobl m&tal‘éﬁﬁ tmeld) Qal‘ik(bfairgamc

101 MPa; at least 0.001 grans, at |east_0.005 gra
acxdrs ofat lﬁ@agtOOGO baragsHrEncts pgfEroB of BoWs; eu ﬁorabl%tilwﬁbereof

r a”% Hoabd {’&%{x%f@a‘é{ iietele, H0efn S %18%1%%%%&% Kast 0.001

grérﬁ@%t le@st@lo(ljfg’.ims afr ahhedit @anrgmns oﬂ\hj‘rd’to@rMslwn‘lga b@hggrange
di stribution between 200 0C and 300 0C at 0. 10
digitibytioadetwrendp Grans00aC at 89t NPoaslegsidhil gramsa%’f Gkt 0.005

gmﬁé}%& atolegs]r 0%od '&arﬁ; OME&%OHQ B5tn'Y ﬁol?hr?g range distribution between
200 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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boi ling range distribution between 300 OC and 400 0OC
at 0.101 MPa; and at |east 0.001 granms, at |east 0.005
w@e@aweesor at | east 0.01 grans of hydr ocar bonsP@i/UR2084/042225
boi l i ng range distribution 3etween 400 0OC and 650 0C
1 r I
ot a0 e e D R A AR RO RS B eh O s of
hyéioch®asd with Q%ﬂgrgaaﬁge dlstrlhutldrem‘t%eﬁl A Gt ands650f °C at O 101 MPa.

B R WS B A A b”t!éq%gquie 2t least 0.001
T

distdibgion fof h‘ymbstclzﬁ)t)t?ﬁ)m 0alf0 1 P arms teakt. ROQGr grams,cat 1east b3 grams, or
dlsgdvan.aggd .crudes inclu

at l@ﬁﬁrﬂg@ rams 335%9% SOy boilipg Fangedi ‘aﬁwnd%ﬁg‘ﬁ%enp@{’ °Cand
20R eg%& 0909 8PP HATSESt 01 rah§ 38 lealt @dosg%rama Sor@k least.0.01 grams of

rocarbons wth a ing range distribution of
hydma&bom@nh) @bathr@ ralﬁg‘e dwﬁabutgoﬂ@t‘ﬁe@amﬂ 6t agie?d)oc%até)swl MPa;

o GO e P AR G YRR i

bogfn%%%fdlﬁﬁ{gﬁtﬁﬁﬁfe@@% YG0LAT dhdomiol 0N 011N AEPa; and at least 0.001
di stribution of at |east 650 0C. Exanpl es of

gratis atiheast 098 cgr@nmnégt tenst0. (i gjmls pEhydrecsrensysithg beiliag range

) es. de o e but are not

dlﬁ%l %083’ f‘% en%?)() g %gg% gfatpﬁg MI% ow ng regions of
t he Soatel disadVhnba Cﬁe@ﬂrlﬁde@@@@tm@lﬁ@e @%ﬁx’ﬁﬁ’fd’f dialdivimsgddarude, at least
Canada Tar san Brazilian Sant os and npos basij ns

0.08d \asams 5t keast0.QF sxams, orah st O gré@s Rif hw@ﬁarh@rr&wﬂs@; hoiling
ar%g%%tii‘buqofn%?gf ﬁ%bat%on%?ﬁ NpBI a 81? ?dJl%' ?é]‘ oide?

["aysia, an onesia Sumatra.’ rea

* coﬂp@@éﬂﬁfﬁ "Tygpgetly cthedésad veayaged barde dat, iper Qnaﬁpﬁr disedsamhgadheude, a

di sadvant aged crud such that the crudes. are
»%teeféﬁtsa@} esarbangod BbREEHY: %&ragﬁ&f 8t mpstdhl REARS: A

cr U%%@%aec?gé@%m 96 QLY Set Hat dﬁh;aavm Ogea%ﬁsa%dat Jeast

hereinis re dto as "crudé feed" he cru
0.00d\gréives, aojlepe d, 0(Bserams, arriabedstifel legrams Eﬁhydrocadbommldu@ boiling

rafgg AL DA 00 Gt PR Lt e

for tSBﬁi%mﬁbélﬂ&e@r&%dé% mdyaAdIIR) ber HaRRTTdda8FarigeliRbude, at least
crude product produced as described herein are closer

0.00d gréres, ableps ciragsprapleastiOcdl gramy\e§hydresaabons with a boiling
| nt rnEQIatg g %% bn n the crude feed, or closer to

ranjgs disiribytion of akleay 03 S:ertl es of Brent crude, than the
Cr ugRainpRE of REIRBYAged BiREd Tt thiddt BEENEd Gsi ?ihé@r@fesses
the crude feed. Such crude product may be refined with

degceibed bereiponplpde, thubaemehlimited i, éwle%ﬁwe%rﬂf ithgyfollepiing sggions of the
Wogfélfsyﬁ.%ﬂﬁf E3ast Eﬁc? E e%nget%’?? X dlé}l%hy?&r sangds Braﬂhan Santos and

urlza 1 on, IZ& I"on and/ or a

Caglipeh bhdid, Bepptied GElfiorSudziphiad, Ureted KhigRinNotth SEa ,dAngola
crude feed in accordance with inventions_described

Offsbprs, Rhingye Polal e, Yenpzaelan Aylia, Malaysiand bidgngiiz Rumpiga.
cat gl yshtor'dkady 4B AT nAS UinAREHR properties of the

disadvantaged crudes such that the crudes are acceptable for transportation and/or
treatment.

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
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conmbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woreysloesschanged by contact of the crude feed weTUsIwe4/042225
or nore catalysts relative o the sane property of the

tr&g %Sn%eg%'%r tke{)aﬁﬁci i 63568% or{)?[?%es%rggfgﬁ)ﬁﬁ&' g%drdgéd asi described

heSdiﬂEre&Myaﬂtd’tha bsr,respbmdlhg gropgeties o6 WeseTéxas dmernediate cmde than

hydrocarbon t hat _under certain contacting conditi
the erude faed, pirdRseHt the F%?%P@Pé»ﬂg REPE i o e swdﬁyf&ﬁ% prude

fedd tl‘fe%%ﬂ%éc?ﬁ {h8 eb&fonsit YaRieof Bt crfddFeed S@ch éude product may be

séhemat’i c cont acting system 100 that inclu
refiwualt wath leegommmeﬂt%mfmtuﬁaebp eshagningrefinng tHcidnogsz Bre

102wac:o 4. A cont ng. zone, may be a. .. ... .
trepgent ity RO dsstiiiptighy SRR iolof e oF BLrpPh et isifation to
reﬁo@@ﬁﬁé&ftmsor conbi nati ons thereof. Exanples of a

cont ac zone include a stacked bed reactor, a fixed

bed Treameo‘r of sacruddhfekd at aqegrdasck wish titventions deseritied thoresh may

ingatd o Gfect Bt % B bt Vi it i gone andor

coﬁ%ﬁ%ﬁ@éf t\&lorbr(h%rk _bMta&IHOHNEE Mo conbRtifOPHRE hil 188kt one property
systemis on or coupled to an offshore faC|I|ty

of @smdecieedimay he cbangd@ by eewrtaetiof ithet trudecteed Withtane Yor imere catalysts
tem 1 t
A N A R

pefBfifeLiatthé yebénce boh h?éh@g'@ﬂ SouréeMInGaina |em$>b&1)’nenk§1 i rogen
enbodi nents, contact of the crude feed with a first

sotge a9 gueror grore hudogybens thpiundsr erilain eantaceing apndifionsiygact to
prg{lgggel%tgvg Svr\ﬁﬁit é“&frg%g&ggﬁﬁo P@r&{)&@&i?%&%%ﬂc@\feed.

e secon at'a eases

het eflGal mScdnemh&mbf @mthcking Bms OA\Bat grebudes yonthdting zone 102A
nh(%ther enbodi nents, TAN, vjsco ¥ N| / VI Fe . cont ent,

Hee e BREORBFHIG 7one | B2 ViRt (ht A cpmpCtiteAAne ymaydie a

reéb@dl:bé E@Ittl'oﬁ 138 2 dactd erﬁﬁltlﬁ%[ ibisSt a%actt&e oCE SR RE Wdreof.

change by at [east’ 10% rel ative to the’ same properties
Exafnpldsef arcudiactﬁtwbnaﬁmcémde(mmac&cﬁ bed reabter,cr fiscd Hed @chcturt dn

OO IE OREN U
rea[c@df?@ sprh P Badidr, %d\éq{qtﬁd/ﬁ @H’cg&ae'iQr VIﬁ' c¥taiflen{bo@ifefds,

| % of a total volune of crude in the contacting _
coplanigng Jystesviyenoirigoeti edioran of&hgteLfaqclyt}ofCszcé ofy the cawd¢ feed with

nelude from 0.,001-1 rans, 0.005-
el s e TS 51406im 10 R PO g o il process.
cr udmefcedctiny Z0ne negThalald Higk Fahsre cARIsBRQtdrample, two
conditions in the contacting zone may i ncl ude, ut are

cagbists)i Hi tomp QI@bodﬂléﬁﬁér@n@ﬁ@f the eigde fe@d viihor Bseeatalgsiraléhe two
ca%a% %ﬁﬁceff of Itl?eV\éru(% feg%eng{é%%é%sﬁlﬁé%x{tg&a?g‘fe reduced TAN

|ng con 1 ons

crlﬁ‘dérféécDMtE thet s@ccﬂ’fd&ﬂtﬂl‘ﬁst ae@easdshamdmms cohteht spleatkehses API
propertles erature in the contactlng zone may
gravifyg dn pﬂ@ﬁ?@boch@@ntscTAN@mwﬂa@h/’f@ eontents, e@roaé@nmgmtent

i GFRAP 0, RO RS PRETAOG B procu

chﬁﬁge wyray tkeast K94 relativle tg eleesaalel propeatigpeofitiiosnle feed@ftbr dontact of the
-25h' 1, 1-20 h 1, 1.5-15 h 1, or 2-10 h 1. In
crlsd@rfﬁedew% QRFRHPETe qafatysts.

In certain embodiments, a volume of catalyst in the contacting zone is in a range
from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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is at least 5 h 1, at least 11 h 1, at least 15 h 1,

or at least 20 h 1. In enbodinments in which the
whyasogsnt source i s supplied as a gas (for exap@l/gs2004/042225

hydrogen gas), a ratio of t49e gaseous hydrogen source

il 5O S5 P iy 00055 LA 8 B0 srams o
cnmafeecﬁr}ﬁhée&nmmane or 10-800 NmV contacted with the
ogen squrce, in so enmbodi ne

cat al yst .
o AR A RORR RO E5EY FELC Bt A Brnted fo,
tel{elgggn%?g phdiGumE! e'n@emée ASw, CAKIE FRYd fURS, TRYmBRatib® thereof,

nitrogen,- helium anhd/or argon.” The carrier
chmungyoxﬁchnom ihabme fehiomdmtentme confuiglefl éeprodngy @crulle product

o5 EASRED BB T WA KRR PBER B oo

60ZBCS 0-450 °8 O8PR (R4, rr&aésﬁre iA a%ﬁfa@ﬁ@@z&@%&}eraﬁg@fmm 0.1-20
exanpl e, hydrogen, methane or ethane) may be used as a

MEarlrliéMPg:aé 18Pz, e i6r&MPat S hpbihglerudedeasonilbgemieradly range

[RETE LT gt S AR N R
is §telsa9s,vt 3t éftmsalpﬁﬂdaméastlpﬁhl lo? a€RAétACH NG zone 102,
contact of the crude feed with a catal yst produces a

t ot dh embodimeants inavhithdbe hadwgan squiersispruprliedtas agas (for pxample,

| hyé%cge{l gn‘sggg artrlf(l)gg%he %qﬂﬁg'(%% hE‘: %gﬁz &Eg o%' tﬁg n}uﬁe tf%éﬁ%lcélgrranges

frdiy OO BONIE/en’] @sqoummle%vﬁﬁ 1-§Jmeou\aﬁ3axln3 [@-,000 Nnité®, 5-3,000
contacting zone 102 and enter separati on zone 108

Nm%( gd&ﬂ@cﬁqo Nmgm® contagedhpvih tcasadpd(s).08he hyfsogen sgurce, in some
erflolihs, 3 Cordbifed Bt B RERAIA) B8k I ARIMAR thBhA the contacting
zohar Caxianpisemaybs -foi exahnbles afirgat, |ItehumThmi/mr argen. pTthMer gas

may exit separation zone 108 via_co it 112, and then
mayefag %%BBWt‘%&het Gogs G 5%(?79%@?\8 Rf @ﬂyg&ggn SpiTpe ] thegontacting -

a S

R A e B S b S S
enfoodimeehts) ahiydpgen sowss (fogexafiple, dydrogbs, méthaheayg ethane) may be used

sul fide, carba de d/ or arbon nonoxi de) ,

aS BCRKE g@sagra,rg %@%I?%B%‘?Pgégﬁ? E@tac Ha7/8Pcarrier gas.
The %0888 @A SourBY ma§ ehRE Y&t RFink Qokd® NI BEI-Erteently SHiftMhe crude
100, purified, transported to other processing zones,

feest i reanduit Bivkser sspargielyombpnvhit 96s e pentacing|zene &9 contact of the

orgfiged W b oy 30h A 4 b AEprefitl T E8udt bddipduct and, in

soméRndodiiRdngs, gadt I@Csbma@nmaﬁﬁentsweaﬁrm ghs 18 rc@ﬂlléﬁied Reth the crude
separated to formthe crude product andwgas (es). FIGS

fegrl apdinr dhashyrspgan; soyrcefin eonsiyi 106 n tEe brtalay L&émaﬁgxwgmé@ﬁng
| t |
2ob 88 Bk ks b5 I @GR gEt 9 mones. I

contlasépangioncoas 1 O&Zh@ﬂddé_ﬁﬁ)ducﬁla% gaShanbd s@RBritediromehe total
contacting zones 102, 114, 116. In FIGS. 2A and 3A
pr@cawf BHbg geesalydaonmsepargtion teqlmigies. 196 pranirle gas-liquid separation.

eEe’lgd gotrﬁdlfc? B g%%dtrégpﬁﬁfb‘ﬁszoh@ 1@32‘% BRGGCT1, Zﬂﬁgﬁﬁ ‘69 $ransported

ers cC act’ing zone Via condurt
to ﬁﬁmoﬁaﬁmdcmmsplpélhﬁs ctorigeevesgpds réfmeciosriothee grovessing 2omes, or a
copn (1jnrasc)1%rel E[]he%)o ﬁe gas may include gas formed during processing (for example,
hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown

w0 n0056s811 1, 3A, and 3B, the hydrogen source apdrl/os200ses2225
carrier gas may enter the one or nore contacting zones

SR TR A ot
totHl' p’}‘odﬁc@ is P¢RMRkLE in t&ﬂftﬁumbre LOftactifidigtink$. oThofotdl peoduct may be

ydrogen source and/or the carrier gas counter to the
sefarasod tof formdheeryde prodiet avdga¥mhance mi xi ng and/ or

Conﬁéé o é@%g‘é@g cﬁ%ﬁﬂ)o hdhtd o‘fl%cﬂh%%ster@% ﬁfé’é 1ncludes

cri yst(s n contactin
twd 02thr&y dohtaetihg eonedt TeBIGS. mearfcmi, cehtaeting §istens 10)0 nniudes

t act 102 t ta L14. In FIGS.
comACHEFoas | B 1SS oXind SRanFIFGr SO AE PP 1B3nbl4: 116,
In ﬁ%s tZ% &ﬁwiﬂc n%tlﬁé) E@ne} 162, Gant ;ﬂgplis%?ﬁ O\%\I%g?tﬁ Ldtacting

I ncl ’u one®or nor€ caf al yst
zohds@n oﬁBreabﬂoe ‘ﬂ“he crugé feed entexd ¢<mtact1ng actd HY venendi@210di a

conduit 118:; qﬁd enters contactin H 4. %r shown
Cn B ERmEETbodimeniSe the SRiFIch SR COROREA Y tPRGYFgRER SPpce in
co%(dlﬂt Rl 111]f1:l=)§u@é31qnﬁ)r’th§ ESnt&Pmk %héé"é% azrﬁ&@urg: 16 ceth®n
stream nmay be contacted wth additional

embatlimenss, Asyhavwn indilG8ct.idfy and AB, thehydrmgen sowontzt/or the carrier gas

zone 6 to formthe total ot al roduct
s TR TG CoBRe BN A ri et izl Ynduit 106
an@BFireNdisBiod ehdMta! b W AGR O 1&rideAfe6@ R UTdh etdidple, [dRduit 106'.
crude product and/or gas is (are) separ ated fromthe

Additicnl ofﬁh@hwtrogemwc@rand/er phecauéar gexpauntesdp Hredlavwaf thegeude

conduj.t 1
et el ke &bfon GolRr bR eRGRIRATEN B tuslBe g
Sy stmatO6t thé'bﬁldélfé@ldwm tages(s) Iiludﬁftz{@ing hetie 180feds atfeed

unt opped) enters separation zone 120 via conduit 122.
stregim.s Egefegti isapaIR Seas fiom coptaqting 2png 1 (ﬂ?o‘i‘)tqanf‘CBlﬁg e 114, In FIGS.
eRy
KR Y RAT UGl FoRERAAHAL i 1O b REAL MR ne 116
s ep Eﬂo@tacﬁﬂg z@r[ee SQHI H4 ethmby m)ude@np oo duce cdthlgsts.r Adshown in
feed. Fgﬁ wat er, %/be at, tﬂ@rtiall¥ X
FIGepRrthe AR ehis SRS Vo 67 G g hists contacting
2oRE P! Ks sifs ot Bttﬂétfeeﬁ%ﬁgarﬁ chpd J:dlﬁ&tlﬁ@%gﬁe 114 via conduit 118
i stribution eow9’5 or below 100 OC nma
and ehtessionpating acbﬂey11§epar at ed fromthe di sadvant aged

cru produce the cru ed n odi nent s
s tedRaam bt o it il SO SE Rop SRttt zone

1 1)4 %@/Bf J:(ﬁltidﬁﬁg ZBAP mfht@ f8h e tHRapRl ngx‘oﬁdctf "I‘h@tétBIGproduct exits

di sadvant aged crude. In sone enbodi nents, at |least a

copﬁacwng:mn@ﬂ 14 had/segrutastiog zmwbl&féﬂte@teésdsema@épa rerd YI¥ via conduit

Vi a, C i t he cru t ai rom
118G ek Pty eet § et Satb o fl MR AR e Hhae
r<56u?é¥ &8 s@ﬂﬁax@tﬂiﬁmjﬁ@ﬂbs vidd doRd@it bpa.l i ng r ange

distribution of at |east 100 OC or, in sone

emb ddCn@ s Bschampis pf aiembasiaentios 8 seRAIAtieZOsE UBStraamyeft
0.0C. T I r

oo s LR A RS AR AL R A8 uhid bl BfteR
sefHratidn Aut 120 vhedoneein 130 Omkefiatifa zohd 02004 1636t a pdrtion of the

200-800 OC. At least a portion of the crude feed exits
disadvantaged crude is separated using techniques known in the art (for example, sparging,
membrane separation, pressure reduction) to produce the crude feed. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separation zone 120 and enters contacting system 100

(see, for exanple, the contacting zones in FIGS. 1-3)
wo@soerduit 126 to be further processed to forPOT/ES2004/042225

crude product In sone enbodi nents, separation zone
lealtégagﬁnﬁ%r nsagﬂﬁf ?' R? Eh%%lééﬁ%&{t S%H]c?&dedtﬁ &JCS ﬁ{g CQIld e?d In some

roce crude

em®¥dinfents) At 194t a%grtﬁxﬁdfeﬂpﬂtﬁ@ aivd eompmmlds tnoielQolaﬂﬂE tlsamrraphtha are
enbodi nent s, e crude product is blended with a cr
separaied fremythe disaghantagederude + Metomn ebosimenis & jqqaica P(é’@an of the

sefaPhie X Rt NE LLAARNYAL S vIERYnBG oyIbI ned with a
crude I'ng a different viscosity thereby resulting
i n ahb bﬁjaldéé’edpcf‘tmﬁueﬂ from\sepeyationvione A204 iy sbimatenibediments, includes
bet ween t he V|sco§$ %%?f t he ¢rude product anﬁ gae )
a IixBEG .Y qopRsments avi g fAnge, gisHEutian aﬁﬂi gast {4 "¢ op,dR some
\b
ol A, TOUE S48 ooy e
crudb dtedi mclbéetsvaemmtuﬂae)f Taldpadentsheitlc a bdding ragigctistabgidnietween

o i€ oo Bl S L Bkt S abtiiihlefs fv%8s fpea gt

sepatatficiZofk WZ@QEQPQH% RbStactf; g&@%eﬁleﬁf@ (§¥, ﬁfr%xﬁ&ﬁfeaﬂfe'cﬁﬁtactmg

system 100 via conduit 104, "and at |east a porfion of
zomdsen cF,I(aSlel @u)rml gondutci 26stode rfmalmr mgess;cé tt@fnmmcrvdaproduct In
condlEl) and |ts intr ced nto %ndltn?qdn}zong g‘ £
SO Cpee &?GH %’ﬁ%"‘ PRES ‘83%?3 RO AR sisFant Ry irgsem of 2
deRRUGTt. | At GPIIRAH Whd Eru8OBrodlct RIS cOHt MRS SyStEMEDIB/ia conduit
(for example, a hydgocar bon stream such as napht ha
11%r oduced from separatl on of one or nore crude feeds),

d th f,
g (t:)l 1gﬁe %erﬁﬁoéé {1{5 %% cru%e gn&&%lgy fsst%?eéldﬁcg (&%.‘?1 a d'&c?ef 1@1510 JW%EEsame as

*or Effegkeht fioMm ik XtudeBed. flﬁfregﬁmplé ethe ofude qudt aiay &e bbmbmed with a

into bl ending zone 130 or upstream of such b| endin

crude havipe 4 dé@@fé%ﬁ ‘isepsipy thergby rpsuding s pdisndsd PERSIUF DRI Viscosity

o, D10 030 T B P UG 0 vt
exanpll/eplhe trudn ppahuc iy be bendécewih cfde iacing sﬁe@ﬂ fihat &t diffnent,

thelggbcyl u dgﬁ?gqﬁ prs)rdlelqtgﬁpt h@ﬁ g‘gg&? that 1s&xpt%%ﬂ.%ﬁ§l'gﬁg\g?@ge crug]e product
andl B &0de. THI®IQIIRA g%ﬁugfﬁgyﬁé sﬁ’?&bfesfomrﬁﬁgbﬁﬁlcﬁl%@/& %Qatment

via conduit 134 t0 be transported or processed. |
6, tAsshdwsadTEnhtSagecertueebahments, cw#fafeaal smnrsmn@ctlmystem
hr ou d th vanta cru
1o asciodii U 3o et rineat i A% BRMBRIRR bitReind svstem 100
vid &Rt THE afd 4Brd RRE INEBleAMhL NN g6 bldhdingyhe 1B, Q@least a
t hrough conduit 126. At | east some conmponents fromthe
pomcmarf\ﬂatmra@ﬁamOdu@d%C@nblnectwﬁbpa@ pomogreces gtrganzs (for example, a

124, At | east rt| of th ct
ny @R o o chgs SRR pRObCu T B et B RS Gruae
feehsp atchideUg bruae febdi br rﬂ;&%urem%bf ms pﬁﬁa&, 5 blefa¢tBpratet OThe
criudes enter bIendln zone 130 directly or via conduit

prqbclsfzs %ﬁzgm@;e@u w1 HixtEes thetrgd ar@rl@m@iced direlyning
bleélgﬁ% z%gsrl)g(? glulg[g ia,lllg?')f ? imrbq%%ng%?o%% {11% l?b eﬂtqjﬁ&gng system

mdBedecaDaug hearlémling emeliBendael b}éh@éﬂ@bd@d‘t énay meet product
specifications designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via |

conduit 134 to be transported or processed.
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transported to a refinery and/or a treatnment facility.

The crude product and/or the bl ended product may be
w@e@smesetd to produce conmercial products suchPE@BUS2004/042225

transportati on fuel, heating fuel, lubricants, or

h ' ' .
T e
an}?hl@d‘@i@@ﬂv@ﬁt@?@tb&ruﬂﬂsﬂﬁ%ﬂig&é am?mvﬁiurs]llym’eecrgjeﬂttm fdrat 1{&e 01t'ut(]ie feed.
ractions. I'n sone enhodi nen e cru rodu e
e o YRR R0 oy Sngpi 361 St east Some
co ﬁéﬁt? Rﬁdxb%lga!g@& bRk edit s ﬁﬁ%oﬁ@@?@bﬁ%ﬁ&ult 124, At

e cru uct a TAN of nmost 90% at
le£s® &’tpoﬂionmfshe c’fﬁ% produd texitoedntddditg afstethd 0T AN eﬁtetsH:éendlng zone

Ak §5nige o RO FEIbS ot o B G 130
dntetzﬁy Eﬁwa%gn&ﬁﬁ B 4derd @cﬁﬂbméd‘w?tﬁ&ﬁ@érﬂd@ Qdéts %rﬁl a Bf%ﬁded

crud uct as a TAN of at nost 1, nmost
prowst. TDhc%bleadledrmwuotD eRifs blending ror@. 180 voa cmdurtdéﬂ 0 05

TAN .of th t.will f t | t | east
0. 000 S0t i, B i brodugt sREREHelensa PlodulBie
trRNRHATE At SfincF P b Pbr 4 H@atﬁ%h‘tdfﬁcﬂf}odﬂiétcrﬁ@é’ BQudt ran@/or the blended

range fromO0.001 to .2, 0.05to
product oy be ipbeadssed o sroduhﬁecmmdl@lqb pmiueﬁs sndsaﬁrmpmatlon fuel,

heitg Tl 15580 op e Rl e Sohe Py TR i P ractonatly

dlﬁﬂllﬁ@ﬁl@%ﬁﬂﬂ%r&ﬁﬁ:d andT&Galéﬁdéd?r&h@ﬂtdﬁﬁrodﬂdé oROBEmore distillate
enbodi nents, has a total /| Fe content in a range of

fra}_:ng@s% In;@gnm@%boggn@@%the(gru@prgé%tdhe bleadeg prodyet, and/or the one or
n h [ certain enbodi nents, the
m&% dt&is ?Pltatlefaa cttlf) S%&ayggh&&%g%ar#%f crude product a total
Nl ) \IhEeme@ﬁibeaimdnns ﬂlercﬁm@q;rbdmhis xTAN ergmms%% ﬁ most 50%,
10 rans to rans,
at mpsts3 afFedl frwsal% féﬂ@ %ﬁlﬁﬁ% the wé@‘%@i @W‘?%iﬁpgms crude
0 0,0 E
AR S0 ARR B o, 357050y Rl o
cradeufided. pinortain dnsbodindr3€§)%he 80dd pUyctdras 8 J-AIN 0fatahodt Aeat most
i / VI Fe ontent f the crude feed. In .
0. BT mh et et o SR 0.5 TR s srglsprgguct wil
fr&]‘[ﬁfeﬂlﬁbé 2 108t 800SPAIE nihe BEQRALS, AW60.001.ak s*&%ten%diments

nmost 50% at nost 10% of at nost 5% of the total
TAN wf ¢ret crode predmtsnayrbenmaaan$a‘hrs 001 do §anD O1 dePdsoi $O5 to 0.1.

br ode i gebadpmsl, G kPR STR? Rl BTN VEE &t ofgt most

9095, 20 Fid3N5 (06,268 Inthst 10%62at MRSV br -rBEKYB%LEFtROKI/ VAP E8ent of the
or 30-50% of the total content of metals in netal

credd feed.of hmrgémpr@da@; m§om ethedaneids hagetptal dfigé/ie content in a
raﬁ%e'to gg? Hﬂ?@ﬁr Car 1{ 19554, tﬁe%{ﬁ/ﬁe%%h{éﬂ?%f@gtcm%% Feed. In

i caci ol’s
ceﬁuinfexﬁ{bo@nﬁ@m $he @nde pruﬂﬁamag @8r g@mﬂﬁr@@ Hrbdedd b ey Ni/v/Fe
aci ds incl ude but are not limted to, ht heni ¢

contentis a 9 EATHr % ¢ 2REsds 5l Bamsd ¥ lac ggmstp x 10 grams,
f st |
o3 BB 82l MRS S o2 107

gravhk af ND&-/ea thl?,omETeﬁibsdﬁﬁemS eaoil Ni/Viitgeumednti 0f the crude product is
cIC|um and 12 nmetal s (for, exappl e,

70,133 a&%l?@a@rﬁr Qﬁ)l l%fdhﬁN%//E%@oaﬁ@t of the cayderfatte
ar sqfliGhe eﬁﬁ‘)r gigl%nﬁs, AR A& ﬂrgﬁﬁct GEAIRLE coftBAUF MRS iPhetal salts

m xtures the
of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,



10

15

20

25

30

In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per

w@re@sieddicr ude product, in a range from 0. 0000POL/USI0a4rE42225
to 0.00005 grams, from 0.00B80003 granms to 0.00002

thggr%H? gro%qlctf l{at% tQt‘ap?le%}xjf BLRMEs Il 53;99 of &fgﬁﬁiﬁ a91d]§ 1n a range of

ts of organi ¢ acl

1-80%dE0-POIRE60%4, br S@ﬁﬁ%ejfbhnhom mbst,entaofhﬁtalb m:metaé gdlts@ff organic

netals in netal salts ?Jﬁorgamc |ds of the. cr

“qde

acils gy thereryde tred.1QrsppICHIds Shajgeptraldy! fopmomsat s anglusieaput are not
n ] r d

R B o ey E B0, hfBLTE Rl SAtDRe AL ja8 e gt Bxafbples of

caﬂfoxyHEa@dsumehﬂe dult ate 1ot tduied do, imaphthewntieids, phtndrtierenic acids, and

cruyde fe cat al at.the cont [ )
begte A ol Motal POTIRST ML TS "60 igads ABRl iy pgrample,
I f t
it QRS o Aol clk i B8 dfor ey} Aheplum, calcium,
and bad Gm), o130 18metds dfor examrderzmm andemlmmm flofymn hie metals (for
cru e r t, has. a v osi t mosy 90%. at DS
exmie ren: b T el i St atbyRgR ). of Btk dRoRedt
f eeqn ckiaifi @b oA, FRMrSde frb@u hdletddlRenEht dafetdls i jn metal
viscosity in a rangé of 10-60% 20-50% or 30-40% of
salthel argawo 9¢1t1§s pef gratneofoardbeprpdend, injarrargenfzors PEHH0ARINgrems to

040885 S BE0 He 0 Bpodeh bl PABHHmbE FloMathogi s o
0.60001 Bearhd diaetBlsaf uital lséltsm ot &6 addds pelk 2080 0PEru8Oplidde In

of the APl gravity the crude feed. In sone

somgiSEHORERRIES, attefal cantamt opmstlrcn meial salts of reanie peidy af besrude
pr&?)%{rr%gO g{9‘Vat80?%?)t’/f ?9?) 1?6 ( T&h E)Qa’pcoﬁlte %lg 1/% mal salts of

eteroatons con ent

- organitdscideiddhe tmdesetlai N enbodi ment s, the crude product

has a total heteroatons content of ast 1%

at
| eadt catp eqbofigts, 8ddraytty of thees @9 @ praduged pmicontact of
th@&haé AH %E&&% ﬂ?bf conbtif H&kﬁm’é&ﬁdxs 7ol ROBO-120%, 90-110%,

odlnents e sul fur Cont the cru e pro
or riﬁQ 1B8%adf thoaP] 8094ty af thewstde508d. Iatcertmiatenibotliments, PT gravity of

nost 5% of .t syl fur, cont e f the crude product. In
th%%‘Pé%\Pﬁ?dEﬁtt}BE‘ ‘ﬁ‘{ ébj 1l5h3g)n Eéf@gpr oduct has g sul fur
contigRErth edlbolBRsts, ‘ahé?cr@de pré@gt hg’@a/%s@sit? 3%ht Iﬁgs{‘?%% at most

at |least 99% of the sul fur content of the” crude
80Pm o3 emo@rﬂﬂ&(doﬁisn wiscodityeof she drude oodt bnsonesf emlmhmcmtetéhe crude

rBlRPHRe Vifeo 0 (iheC BE LR on s BhaPiasile Pl o e

crifielfe@D el sefRtepibodBheritd) EretvisideitP b OUE ciudeRYodiRt Blat ﬂ%§1t 90% of the
90% at nost 80% at nost 10% or at nost 5% of

w&cemm ofthe pge feedovhilerihe OF1 sragity plithe orededorodust @e?Q-laﬁQ%, 80-

12 BEATE B Py MEAR MG P PR B85, 51 ) st 0056 or

at |Iﬁ 86the 98 Yo dimehtie the@hdle pidbducoBeh e hetetoaafmi ddtent of at most
ude feed. In sonme enbodi nents, basic nitrog

90@@ at mest Pt most 16, %raémﬁ’éft5Mt}§ttoﬁbh@te@5@?&n5§9ﬂ%§@f the
crtgé%%éedat m@ﬁgln%%q@od?‘ﬁ & e H3%2 prgaucqtham{) ’?‘oﬁal%éﬂe%at&ﬁ? content of
asic nitrogen conten
at least 1%, at least 30%, at least 80%, or at least 99% of the total heteroatoms content of
the crude feed.
In some embodiments, the sulfur content of the crude product may 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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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%
w@roosmestlt 30% at | east 80% or at | east 99% oOPCT/NB2004/042225
basic nitrogen content of t43e crude feed. In sone
[ t Rl d :
IR RO, Tt D9 o HeRTuE Qo iy Sl e 6405, PR Wilagiments,
thd 88tfur@pntant ofitké¢ cihtle pfodubieis 3R31§8%, 80+126%4, 0090 heear dekesulfur
n certain enbodi nents, the crude product has an

feed.
COBWb%ﬁ?h‘Eﬁﬂidéﬁ‘?edof at least 1% at least 30% at |east

80%1n @bmBlenIbpamhen? WA nitrBEnVHBEN CABLRIAE peSduhRiay be at most
crude feed. In sonme enbodinents, the oxygel‘? . cont e¥1t

90846, at hnesicdQideat prastl UG, orsatimpshS Yearigdotal nitmoger8 Odmtert ©f the crude

70% 20-.60% r 30-50% of th en content of the
fedt [ R8BI TR0 MEHES BHE A UL ERC SRS SEat feast 1%
at SRV, | dt CeaBC8 (6, CRIPRUGIDYPSS th €ot&l HEEzN @eHAE of MY cRBle feed.

at nost 90% at nost 50% at nost 10% at nobst 5% of

t he losomesmbofimenés, basiboikiprerccendénd of Srepwudedyoduct itag at most

ude f In certain e j,ment.s cr.ud raduct
o548 s TR LTHEER AR ERF ROl P11t &7 S Brsetigpcg content
of tigp&hde féed aln ¢@Rst endbOdimaiits, R situd8 BPeduet hadta BaRSHitrS¥Hocontent

of the total content of carboxylic acid conmpounds in

ofhlgagrlifelét feagicd0%.rat kagreB08orins 61 leasit9970 elthe beseinisiogemeantent of
thg%%ggpeﬁgorrpounds may be reduced in the crude feed. In
sonme enbodi nents, carboxylic acids and/or netal salts

of Jdasbaxymbodiatnts tHeRkypen ednesmit ofthe\ridediteditt bRl ®et most
non- car boxyl i ¢ cont ai ni ng orggani C oxggen conpounds

90%e AR 020,206 st 30V6: % RSt A0 BoRBAt R0t DYt ofithe ereyesn gamipwt of the

[
APEE SRR U B QRUR 1By Byonconpy e
1%15at g stPdReraaldayt 800w asleestOOBseftthe oxygehlvodien( éfdhe crude feed. In
exanpl e, infrared anal ysis, mass, spectronetry, and/qr
SOgRSTIRAISHRE b PR Coriient O EGTHISHRRECt 1§ o asghacirem 1-80%, 10-
7085TD0HIE R S0-5095 0 Pile BX YR ARAE Sithe %d@%e@ip 3h sH&emBbdiments,

0
most 80% at nost 70%  or at nost 50% of the oxygen
thewial sontentfoftchboryliciecid eadpouadsl off ikl cofdetpredust odg be at most 90%,

r od IS a st. 90%., at st _70%. .at st..50%, or .
ot oD & Sb1 Tt ROt eyt ek gipounds in
th@Era a6l fRB N Iib certalifefbdER et QHY 6fudb pFodabt IRXWABRALF&IHGR bf Bdrboxylic

at least 1% at |east 30% at |east 80% or at | east

acoigmgppuRdseoi@k jegain ‘ecrilengi 3W36, at krasickliaeorfabledst 99frelof the total

: T f.at | t. 1% at |east 30%
cogt{eHﬁjo:fé:g{b%gg@é aég(?é% P ?@gg?n @g‘%%%%?%dé TAN of the crude
f eedn sddeleinbodialehis, sdldvtedcdrpgiéc px @y CbmpBindyaNsy B reduced in the
content. of carboxylic acids and/or netal salts of

crydefersl Ipiseme epibedisrensy, caperylngwids and/wpmetar galis oficarbesylic acids

0 X %.of . .
Yy wan—
Carbdxlylio adifs 4RDS6n-E0bdRUcomnin®}-drgfific okydeheompounds in a crude

et BA e Bathtaich Gioreh SN Tt STIE REBPUL B DeRby known
sphdidsdtdRSmethBdd ¢Sr dRLHEY itfarsd LR fRiss {felmetry, and/or gas
chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0. 05-0.15 grans or from0.09-0. 13 grans of hydrogen

per gram of crude product. The crude product nay
wop@bsoesI1in its nol ecul ar structure, from 0. 8POT/BS2004/042225

grans or from0.82- 0.88 gr&ms of carbon per gram of

co‘ﬁ{ Sf &/ (IE#PV b?ﬁe #2809, A 1et @6‘%, OM%&%E@%%? iy &ngn content of

e crGde product
17 Gmﬂaﬂi%d 801 th2 08hde prodadt N0 AN otflaelead;tdl% it Ko 306 j a0 least 80%,

of .t he cru oduct atomc HC ratio
org { qa}§tr§)9%o§§@/TgA§\(ijﬁ &l"‘ﬂ%&? ed atonic HCratio
i ndi &@&lﬁénamlg}a&e %ﬂi&ﬁﬁom@ﬁﬁp hﬁ@e"§ y&m&ﬂt%c%omw&%%d/or

in the procéess is relatively s ,
methiatalth pfcaryeiylic siciuls ofl atceostion”s iat mostﬂﬁ)é/ cut mdnet Hoecoret most 40%

clu onponen th a e of boilin oints. In
ot S Tt i ontepn Bt it hebBREG sotaiting rata® Syt iigogphounds
wm{meq 3044)46-1009 8¢ 90 120%| s ndh-OFPBo:81iR r@éntaﬁﬁng &%Q?uc oxygen
0.5 grans of hydrocarbons w th a boi l
conmgedmfghwmgcf@d of at nost 100 OC at 0.101 I\/Pa at

I 0. 001
e b edima mbSltHRs, M (R RBad Hiehids Hn 3 licriar stryetues, from
0.0520.18 GransorXeéin 009a0.19 gldds WRgdroatn E@@g&hm%f%ﬂde Hrédikt. The

or fromO0.001-0.5 grans of hydrocarbons with a boiling
craderiyedut sayiinelude in %mﬁk@hla;zsiowo@e,aﬁmn@cﬂw@@r@ms ot fromm 0.82-

t r
o4 BanBhrb8Ast o A0 GSATR b TR 008G R Bl
caﬁﬂﬁ (H@%ﬁhé&ﬁhd@ ﬁr(ﬁlﬁmﬁniﬁ)ﬂe Within HATB B4, SOEBZ(I%,Cbr@Qll 10% of the
or,. fr to 0.5 grams of hydr ocar bons

alie TREO P%W@ érléﬂesf‘??q b e pﬂ&%@ﬁmmﬁ/%@t@mﬂss@@@% of
th@&ruﬁ gp%& atfndc i/e é@&‘@dﬁ%&&g @ %Sc%utﬂcﬁopéq%ggrg?{ %g%dro gen in

i nc per gram of crude pr
thgpaosss o rela}ﬂekycsmaﬂ)b misd/wi that leydbagehiinprodacegen situ.
di st i but f at_nmpst 100 0C at. 0.101 a .and/ or at
| eastleGT Eﬁ? ugt-neldep gorpponentsotth frange gt Bejlipg Rinss g gome

enﬂioﬁhﬁét@éﬂt}heod}u&eﬁf&ﬁ% 1838 D ea Rfhr? BPHR Cridle 0&1{3@- aWéast 0.001

I n sone enbodi nents, the crud€ product may have at
grienor OO0 lytodhg grams efthyldewstbods @ith grtemhngobngeadiktiibation of at

mF S8 G LB bl S PRV s ORI Bp Ship gl drocarbons

with £b&iliAEFangl distibuties hefvedn J0APE a8l 20@pPOENE. 10 M. aiMed: 0.001
crude product.In sone enbodi ments, the crude product

granas; ox figmse-091-85eram p%hxdr@qaﬂms Y@ o babing 1pge4istrbution between

2SN A SO0 Pl bR G501, o

hypicahbadivith a@bﬂﬁg r@ﬁg&ﬂﬂ@thbuﬂldh ‘t&btWéeﬁ\gH)Of AWNdH000Q0% 00108 MPa;

grans 0. 001- %T or 0.002-0.2 grans. In certain
Ablsast Qeiod §ram=’n or Pi}bl%b%]r 9> Eramssthydooadens with agpiling range

iR e 0 s R BRI re crude proc

he'cru nent's, the crude product
has In pane gnnhudlnfentsrthldauﬁe pddadt, includésher@ndre of ciude droduct, at

lea@ta gagl fgrra?prsnéxg Qﬁgr%g%p(?@;‘@ gglémg ,r%?% dlqtgblgg)‘%gsf’at most 100 °C at
0. ﬁff'ftl\ng Erlg(g&sat ééalgﬁo 66 M IR P HY& DBl § blig S A& iribution
between 100 °C and 200 °C at 0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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120% or 90-110% of the residue content of the crude

feed. The crude product may have, per gram of crude
w@e@doeddll a resi due content in a range from 0. POD0S2004/842225

granms, 0.0001- 0.5 grans, m70005-o.4 grans, 0.001-0.3

gr a r - L agk 8k Ro
S horm 050 o OB iR R AP e SRR 50, s0-
126% 48604 1 ®R-of 120stilRke Gt a%mfcmdeefemmgtﬁm cdntent of the
the crude feed, while the crude product has a C5

cruslgpeductme be.drer eram of cride Riggiciomos range Fem0- 8o -QF s,

50% of al tenes content of the crude
0. @363 amscgrrég@ng? Prrent s, the C5 asphaltenes
C ONtg Bértih eﬁlbedlﬁfeh’dethfa eﬁiﬂelrﬁodaict h&ses VGIDEGntatt of é@t—slBO%, 80-

0% or at |least. 70% of t C5 asph t.enes cont 0
129%e OK:?QJéI 0% o the i Decopfrat Rfﬁhe eaﬁiﬁef?& dJp spme eabeglénents the crude

pr@du%fjﬁla%t %él Qﬂ%ﬁo? Efidd Br & Qf\/é@%oﬁ{gﬁ)t i A fr&ﬁ 0l db®01-0.8

n sone odi ment's, decr easi
grz&ﬁsplﬂal()tl&hi‘gramnt) 602- OGlf giuime, @r(LeE @égthmwhi l e
maintaining a relatively stable ,gntent na

ncdose abdmink Dyl i Lo SBEF RIS AP0 50-
1209 BP§@ 1 1(5 e SAROABRR 08 theldedeFReASPRALENEDduct may have,

cont ent content may be conbined to produce a
penytahearfmrmtmirodteit ainesxdshccpm@énm eangt Hiwnh 0 §A0A-8 8aams, 0.0001-

0.5 eRBey DYFchhsbnten Dt PRty abSHELiten A 0GR

SUMIQLerdhife em@sdlhﬁﬁﬁ ﬂ;% cﬁﬁé'ﬁbd@ﬂﬁ% aCM@l@EBntéiﬂ &f aoqeg%e 80-
f eed content may be represented by S. A sum of

128%a, de9(bﬂ aof ﬁ@EM@&M@ItQDé aethecoriedped, amlle éhq:cvrudi@product hasa Cs

Iﬁﬁ:l}e%eé con eagtnteo%{ 9({5/3 yg)m gggdéese t edt Q%Vé)tof t}ée A u%%si)ﬁﬁvf"enes

cohientvfihe ¥uge€ arl! ¥n éféifﬁﬁlﬁélﬁﬁédinieﬁtst the 5 rabiﬂﬁltf:x%d:ont@nt &ffthe crude
t he crude g/)roduct may in a range from 1-99%

feerlgis gblpgst dp 2 at 18@)%5@%: ar a‘l lpass 4 of| @ H@léene%\‘"qfﬁ%f}t@f the crude
f
feeglovr\{f[’}@g %ﬁ antgﬁt (}f*%ffe ?rﬁlg%?ﬁolaggtgy g{lth%l? %O‘ﬁ%? gl?e' MEMRSontent of

IS In a range
thelerddd feédd. Imsomsy érﬁ]bcrdnﬁeﬁ)t@ eornting then®s asphdengy aditarit ofithe crude

a I\/CR content that 90% at npst
feafpyhilesmoptapngp it Db AR SOMeRT BB PR e e SHbilLy of the

{88 Arodubt SiRRGeeNbodi ments, the crude product has
orSiey e foE R Prockt AR range of 1-80% 10-70% 20-60% or

30- E[ﬁ)%mé embediMeR scthie G rsplofltendseconteutiand MER content orayde

oo SRS o bRoB RT3 Y Sipupoonents
in Q{ead?h&f rGﬁ&@ BelRiRAY Ge hibh vaesE: ty%ﬁ%héfﬁ@{nsthe the Eedd&For
pr oduct I ncludes fromgreater than O granms, but |ess

extinple, 85101 ofja arvele f@dmmal‘(@nMD@na l a gnude feed MCR content may

0000 f tot al

be P RIGEdL A ST Te st i 2 S BineRShnBLAMLs Grydy product

MCRQ:oﬁfeﬁtjﬁia? be @éf)?éseﬁt@ﬂ bPG' .t TIRNSRR hat bOSonAREED(S' to S) to assess the
treat ment. catal yst may inhibit corrosion, inhibit

nef reiduetionrin haghovlmosn“tyw@q@mnman éhe avedsefeed.i S0t Al g preduct may
s T PG P30 SRR el o o
MORI ®hnfent 6f thé Erude BetRIuBr t@du(atsplﬁﬂlltfehé’sg:ontent is in a range from 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of
wo b@sosasde f eed. Such properties nmay include, BPUL/US2004/042225
not limted to: a) reduced AN, b) reduced viscosity;
) d ) teat:
0% o Frp G ot G e B RN ool ThERAE Hroi LB in some
emBddibRAHC 88T RSOV 1 getis mo;os#o 08 gauseot 0051 -895 whheofBICR per
content; g) reduced MCR content; h) increased API
grag;gf,ﬁpmg}epqoﬁug reduced content ofmetals in metal salts
of opoani ¢ r%ﬁd)d:iﬁ'ren@rﬂh} cﬁf&@%%kﬁﬁ:{ ﬁi@ﬁld%? ﬁ‘greatéﬂhaﬁpﬂﬁrams but
enbodi nen? of nore properties o t he crude
lesptiad Wl 1, gr&ﬁlbal O(\}(E)Oﬂd) (i(]i@ramsgdﬂ 0f G09A 1 -0naDP 1 tpeams of total catalyst per
sel ecti vel y changed e other properties are .
rhalGude B dHtic PO GRalioL HBY St &t SO EmE I GOy during

tra&%%ﬁmlw or Tt REt AGHRL EARNS: hey BIMiv &RtRhl MBIt friction, and/or

in a crude feed w t hout also significantl
incedran giatey seﬂaeatmmmbrittleebf thereeudequnghant. eMe$hc(ds dﬁscenbadxmrem may be

BT INE NI N RTINS e

treat gentrated" on TAN reducti on, and not on reduction
ot her conponents. Thus, the TAN of the crude feed
c an The cruidpeatict plotieedifin gomt@@mgf%‘l@tﬁ@g]é}ﬁ) hag praperties dlfferent

hag Spes ?ﬁé%?]g{ﬂﬁ%% fiu ggc ]glg)lag %J rsn%?I 615,0 ul'1 afe %trlﬁmted to: a)

redcSEURAN ‘b?geﬁlﬁcé‘cf HeRsR) FediicadtolAN/ VFt: c@nt‘éhlﬂ ﬁ}lfeduced content
content 't is acceptable to neet treatnent_ and/or

of sulfinspoigertniveeespecionivationn thereaien rednend eqsife cpaieat; f) reduced

Cs gﬁ}ég gléegbr e‘ﬁg{ %bl ?efdﬁ?éci %a ?oqltte?ﬁi }E}qncg ggsléﬁ %PT@M Jlj%l‘Heduced

In oneo

.. cofBRQsime@slt $n eiktal bwtsldﬁwmhimsdsnam) icoimbindtomtieresf. raseme

bul k metal s and/ or one or_nore nmetals on a support |
emprdimesisapge %lyowrpwrms&fém GRE B FipheRe TR gioleed, may

be %elg&m?}”&gngéd Whte &Bés 588t M%?edjfssrﬁﬁélp 8fdo not

In°may Be intro uce PYhto the con acting zone as a
sulpstaatiallg ohangan fot dsrmmpﬂ)@ctcmey be d¢siteblaso anlyastkbtyatly taduth€AN in a

criiodtrel Vit GRS HFAG T g S BBRL A SRR AP (For
ex usgl UGRk )resﬂ-llﬂ,E I\ﬁ/B\I/PJ: o3 IV (R0). ClaThRis hadnn€) h gtﬁrogéﬁ ahtii&d during

as descriBed herein may or nay not be conmerci al
contattalgshg be E«mnwm@dofonélb%mmchxcabn cat abyen wdudtigneafother

co:p:lc OB@%ent en D%ﬁﬁd ; %& fl %gé;au e(§ Carn&i‘gdlp %ﬁl l’?ﬂ Idhsignmtguless hydrogen,
sm@g ‘f'e%s of4dthh én i<AS eitddBd t&hedtce &hddo lal@s in the crude
DN13 140; DN190; DN200; DN8OO;

fead\lzlglfét SONBLOG: dlsmsanmged PRBEdes 2 bighsiaN, bz@@@@lﬁlmm that is

eIt AR HLA ST R0 o 3a T g0 TRSR g feed may

be4dokd effleleily %8B 0 AkcZTBI witho e lsarredritg duétak.e from
CRI International, Inc. (Houston, Texas, U S A). In

som&asatpwensedie ene emmareyembodinents phthe H&ﬁg@orﬁrr@wﬂuéé one or
S 5t ISbT5:8055 2 RP FALAORR 2R i ccmcn
folWbr &r't8e form of a compound of the metal. The catalysts described herein may be
introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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not limted to, vanadium chrom um nolybdenum
tungst en, manganese, technetium rhenium iron,

W@ owalosa31ni ckel , ruthenium pall adi um rhodi unPCDERI0M942225
iridium platinum or mxtues thereof. The catal yst

B A O RAR Yy RSP I coss

cA 10@3443 (CT8; CA4; Icemt C@44)134@f7§l(18542rc4418 @52@%45 Dmmo; DN120;
0. 0001-0. 6 grans, rans, 0.0 ra or
D901 L0110 BR& DNROG S5 Hn D23 ReDivat & 3 110

u ) 0 1
DR G R ﬁ“@&“&lﬁ“‘?‘@‘fi@ R0 RR50; RNGS0;
mmbyﬂmsstmemﬂwsmsmm RM@39$Z60@)Z6E&,VB678 ZGOQIZ713 Z723;
el enment content, Elgrl ram of cat al s
exgbenal.gned exas

UQ 2005 0.03 grans, or 0.0001-0.001 grans. In certaln

' r¢b ydi ments, a catal yst includes Colum 6 netal (s).

The In straé gsbodimentsavaalygpe nsegrtachafgeqadsedriyasst of tm tratlafeed include

o o S e B ARG B st
nogﬁlgxg(gd gcf QMR8 b Gnfing" bdegmgo’gu Qstén %&l@ese technetium,

grams, or 0.01- gr ans.
rhenirodirere mbbalt Inhﬂteb athéniem, perl]caﬂumteshcﬁdlmn &m&miﬂlmﬁ platinum,

o R B At b g Py B Sy 6r3aeth ARl Gefuns 5-10

m&él@j%@ﬁt@ﬁt)of'aﬂ 138, H002 brhifs, tah Ra b 0o rEmE Bk 3a660.01 bfims or in a

some enbodi ments, the catalyst includes a conbi nafi on
ranggfe f@mh QMQOGOrfegram(s,sQ 0Qi-013 asares,k00Hen.& gmabsoﬂﬂtﬂm grams. In

so 2 AR SR L TRl ARy TP 8o 0 ot
5-10 hetdlls). JBxbbhp 1@01230’5umﬁ\1ﬂelemenfsahuqd@f>h@?hm @héreattaabst may
to Colums 7-10 nmetal may be in a range from O,

haye g totaldrolgmg 15 jefenaesieomp ot g 6F cqtﬁlé{stemrgpgﬁsﬁom O 000001 0.1

er R S BRI kel o 00 Bk

et dh sertdio mnﬁodhmms; 5 cﬂﬁ@éﬂhclﬁdek@olhmn@rhewl(s) The catalyst may
e Y B e SO TP e b s o
1eagg{).ap’grala9s ek ofd s hal/a! ln%hm&n@%@h d, @%ltag%, 0.001-0.3

e inarange from1=10, or from
graxas, t0106- (Eh‘gmthsnen@ 81- Ot(]%%rmals alnysime ﬂmb(mhmﬂﬁsglthmcatﬂyst includes

ndCo . A nolar ratio of the
frqig  J0b By it ohER i Qe RN grett Ehilve: (iedie  n
exﬁdaenﬁ&ftsa ltlYeSJath?s\( iR®ude8 CRLEAT gﬁeﬁﬁ@m@ nélr Qddlﬁf)n {J @8 Rtinn 6
I'n sonme enbodi ments, Col ums 10 net'al (s) are
métal¢yr porated in, or dep03|ted on, a support to form
t he ;cat al

o t ai
ot df pge R ok PEmEo e G st g mgetal(®
w1't1f‘&r¥érd}(?ﬁ<ﬁ§ @ebtd]9 froff CSERAS drdtbr WdluthRE7-30P PORblat SatfofWolumn 6
the catalyst. In enbodinents in which the netal (s)

meialdp Siolusie ﬁmﬂtf(lsyaydreemguptmft@a 0.1-2& lnk), ghL-SefA nindar ratio of

PRl AR 2L R b B A .

soﬁ@fem@umamp MietRfalysp dicides Calpan] Paspent(@tieaddtion to the
zeolites, or conbinations thereof. Refractory oxi des

comdinating pﬁ@glungu@ mgtad(shwith one or more metals from Columns 5 and/or 7-10.

In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).
A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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limted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures

W0 b@seef31l Supports may be obtai ned from a conmRCTUS2004/042225
nanufacturer such as Criterfon Catal ysts and

cagﬁqg gt% @ d’m M%b?&talﬁ mgl% Rt c)ﬁhetpt% fa? rumn 10 metal to

rlals i N¢ are no

thé cbtalaa:dlummseﬂetalahbmceaﬂglét@ﬂiayawmlasra@ea@dsmuel0 E\xﬁﬁm BS.
of zeolites include Y-zeolites, beta zeol

mor dERPIE epderiness, Cobines 740 metale) ar&ﬁacqreqarmeérmt% deposited on,
a %@ﬁ{)ﬁt ﬁa ﬁﬁ@két&lﬁfétagﬁ\ﬁ n QJ%?Q}B@‘[J bgmlﬁls%of@ﬁ{efdléi in

urer suc or ge

corehimaiph weith @oluhin&Sﬂelémeﬁlf@ auipg@aporatednn Smnbposﬂed on, the support
enbodi men s IS prepared, su h that t as an
M%’l%g@ b 1o eamkadapengs iy nceggqmi@gi Orlsamenl(a)rage

su@aor@e’d e J«e‘?%ﬁ of%ﬁeo?{’ab{;ét?n&ﬁeg &1 %u ﬁ;ﬁ)@gn %@é@taﬁd all clemen(s).

ppoit i's prepare ormng an aqueous p
Tlmguppnfrt mag be pbrdus ahd neyriecleddrefiberent axid@nparoisicarbon based

added to.the paste t.o Si s extrusjon of .t
mESUSIE Qs Combmations BEEer. PO ORan Ay ey but are not

lRARUD! Sudit, BYics Waka IRiHRd S B unSadae, %Qc&rﬁutﬁ'o\kﬁiet Hﬁgnesmm
extrudabl e pasté a desired consistendy. Exanples of

oxads, dsmitates therediu Suppatsmoay he otitaieed from axammercimt mdnufacturer

Jacet gr(i ng)lllg: taig&lt %{ﬁfque ﬁﬁ%loglﬁ? ﬂg 4%85&3@2%?‘ %g%gﬁprous carbon

base&t Iﬁhﬁéﬁﬁls dhidés barEBbNaHBe PR dactidhl ¥atbos Bhd/op 9orous gra hite.
met hods to form extrudates. The extrudates nma he

Exarmoéqsaf zgqlites inelyge Yazaplieesi bﬁt@zmm@enmrctﬂmta z80eD @SM-S zeolites,

an8 fgrrlgl8 %ozéglz eg aC% qlrtesamgf B? %ﬁe egr%rlos uroem%lgrctlag ﬁoangfac{%eél such as
Zedkist (\Wileg Pbﬁgé PeashRednia; USsAned | evel . The heat
treat ed extrudate may be further heat treated at a

pdieAHpRast, ik seme smBediments, i oorrepdcugicthst thyegprorbems an
av d&g (?ree]; o ﬂﬁf at %Mf;ﬂo&%\f Ilf{ggt 2 &V&fa{;\gﬁ tplgbg& n certaln

| east nocertaln enb
entH'aJdlmmm arstlppcm:is lpd@’ﬁr@ﬂjﬂ"lhnaimgmmquedm ghste af tha snﬁport material.

delta m na, al % or conbj nations, t her eof.
In e S egts: g iulhe gatte & SPSRYT AR IURPBRAE paste. The
wabUg Qiﬁuteoarmd:ﬁggﬂ&zﬂt ihQ0éh érﬁ&[n% an sugﬁ %@tﬁds %@Eéﬂuﬁ%& to give

support, may be in a range from 0.0001-0.99 gra
th@e:00table @agc a|d5$1re@1 @hsiGtelcyy r&tm;ple:srofamdnmsﬂud& butgar@mzt limited

asdet er ay diffractjon. Ln sonme

o iR AEe B Ui rEB kP Ene o i1
CONDIHR abte Madd HehbxBub&T alfdeuErﬁmﬁé géleddllyNdovd daby < extrusion
al um na content, per gram of support, in a range from

mghadsgnd gatghyghaitting Bethods @rfarm extondagess The gxyyndates masbe heat

S R 38 o D SR LBl rime

(f@eimBplefor 0SS ho&s)sarﬂvmmul 0 nﬁﬁsthl%as‘éhteﬁt & 186 8x@udafe has
theta alum na, as determ ned -ray diffraction.

reasliphe Aesigd detehl Yee %eaﬁﬁyat%em terroey besfunejennbheated at a

oS SRR 20 g HET RS o AT Pyl havig o

aviiage pére ABnldDtaoleaettasoel.ov et al; 6,290,841 to

Gabrielov et al.; and 5,744,025 to Boon et al, and

U. S .In certain embodiments, the support includes gamma alumina, theta alumina, delta
alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be

w0 pgpseeisat ed with nmetal to forma catal yst. | nPCEUBZN041042225
enbodi nents, the support islheat treated at

erat ures .i .range from,4 0 4
cel5FmgH DB D & PR 18 PG PR AT TeON W RBR By gfone orim
coR BB S AU JIRA Srms| dTRNEGIRAL d metaatlhﬂﬁmﬁayntb@t p&gdadWlistigport, in
preparation of the catalyst | es of inpregnation

a ragesram O} 149189 sracms, Pi5c0-8 grams @ﬁﬁé;{g% grams, as dternitned by X-ray

t edi am nel |
aiffpor 08 *pRE B IARE Ble fipBlittho BN 1o RET Wit 3 Loggt 03
grdﬁ@é{ aPRadt @rﬂ‘@dmb,yoraiﬂ thasig). ® erantcetias aluntign, bk det€ahinath By X-ray

-10 netal(s) to heat treated shaped m xtures of
dlfﬁ@ﬁﬂlf?ﬁrt ("overlaying"). Overlaying a netal on top of

th ' .
UL S BerStaRlbhtin
tecﬁh@\abﬂ eExW@‘ dfcanlyse ptephptions gre deseribedeim 05S. Phtent Nos. 6,218,333
o B e el BB AT A

Pa%glt a fidatiBh PlibcatiBh ?joy §E)O30Mﬂf93dt% BinPrepare a

st using overlay nethods are described in U S.
Pat éntom pinbaoditricats, ﬂﬁﬁkshppmt mey bexhnprzgtﬁ}ﬁcﬂilwﬁh 3staltoform a

The Col t b
caRb P RS DA o TR AL LA ROPRTA A b frignee
from ﬁlg(f B S50/1980PE! &r SU0X608 ‘@ pridiQo HabieBRG oAVt a metal. In

(s)/support mxture may be m xed usrng suitable
somi xinbgdietamisp mepregnatoaraplsenajobe il ﬂabh@PWp&Haﬁgn of the CatalYSt

o T o U SFEAR B PRyl

acRIQBD TOMEmoUREds mix¥as thefdofer s, and any ot her
gener al fy known m xer, or general ly known devi ce, that

2wi | In seritaimpimpodimspisde cgth]érst@@@mbm@r@eq by adding or incorporating the

CqfEbE: 11 SRET i nelh b bR BB S SRR R Ryink
Ox(eﬂb?lhg suhailant bpbf theheangaredahaped uppehsen i QuHshﬁtlally or
port. In sone enbodi nent t he ca%al ySt

relapsdy geifem ¢pRiFaion ot Befal ohirn Brevidse bereticil aht'rlg@'e Prapgrties of
the\?w%t%%th 5 ergrlg?tr ;5199,‘(; 689 ngea%@i rlce&fép beﬂ:‘ eHQf oﬁl[ﬂ@lapfe%gs to improve

n so di nent S, e cat
thdbentdigidd adtivitgtof theicatalyse hledsds uepnaparh atca’alyst amng overlay methods

areié%%’%%déh%%e%é@gﬁimﬁ%ﬁﬁ? R R

at lgagd, éﬁnﬁ@f 11baetdfs) ‘%%bH brE thfke @i RitABI8 mixing
converted to the corréspon nmet al oxide. In other

eqeipbedt wehtrs 2 Godwenes-10 maealéséat'sapy@t mpetyreh e bedlumnse il €d

| e presence of .air. at tenperatures in a range fro
ey G TP R B O TR BP0 BerBPIs of
suﬁ:?dl@i’ihﬁgg eQEHpmbA in@udSfunflersf stdtiofBryi sRelds draft@@hs, Millek ndixers

hours to rénbve a mpjority of the volatile conponents

(foniex frople, oatelvigpe ph@mmeomvm)nm@cnmlm andanypotheregenerally

| d b h
ke o Feoeiy o SecE ARG B Bridby GG 510
m&atglsﬁﬁﬁoit RAL8uR! BP&drRsh éMbddinSntIBiRe alatdrial e RiiRat il the

a sul fiding nmethod, the
Columns 5-10 metal(s) is (are) substantlally homogeneously dispersed in the support.

In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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active netals may be substantially dispersed in the
support. Preparations of such catal ysts are descri bed

WO pooslo&31Pat ent Nos. 6, 218,333 to Gabri el ov et BET/USIV4/042225
6,290,841 to Gabrielov et &2. In certain enbodi nents,

theta alumna s Qrt be.,c [ .
108 e el SRS ch Ry o RER AEH o) SXHISF hot i

an@/oﬂ@x@h@icﬁ affia% b YerBperdiife mfa&bﬂg@ﬁdﬂmmmﬁd 1000l°@rB $emove
10 nmetals m xture may be heat treated at a

volaemamrusneh it aftleasbapertiopof tie CoJumss ArldHactalsarg ¢epverted to the
havi n?i ange?al 1d[ze distribution with a nedi an pore
CORPRIRTEE 8 %%ast 230 A Typi cal ly, such heat
t 1 eah bit@r bHbEHNRHG] REveer ttlemmalgjtuﬁa@sbaiieaatremm the Pfesence of
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thesvtﬂmlé tempoaing wﬂlhoumynvenmigmﬂe C@dthmﬁ 16 meetlato(thg meFai oxide.
exanpl e, the sup port‘%g cataly /or t he, buIKn'(?
Cagedysis 19r§parﬁﬁyy Bechca w8 éarerﬁe@e@ psa BEd {R 3 uarRlgipes agptalysts.

Wﬁ%f (?ﬁltzﬁ#rs@s SteTferdab it Yais thath&'iR 38mb n_gqlaﬁgn W\}Mt@l 2ZHUFidiRg m%thod the

ons. e powder nay be co h support
activy meials rﬁansb‘mjsiﬁdtanmlhzl dlSIEt‘SEHy]S the suppertnBrepabaistd] rsthh catalysts

PRSI R G, L, sUBPLl, €56 LRER Gt

etf@ving a pore size distribution with a nedian pore

lameter in a range from 80-200 A or 90-180 A, or
120 11 8é@rtzin e@bodimentsga theér damiiassppedt thay th @ombmgd mith Columns

s-Rlmdii g Pt deCHuer = meP e Plaen T el 1re Hre

. aliiBihakusRtad Makné 50 rﬁé@lﬂ'@xﬁ&tur@ﬁ‘f@? B @eatitirateiat 5 uRRRdthre of at

| ead |¢<r/1(¢9 to less netal on the surface than woul d
leagt #¥}+ W0 tosforn dhe catalyst havins epoeideaidigisibation withjaysedian pore

dl%r?] eler o}n‘gf t%6t4§ egg@&pﬁg 1|l1 %Tsfgeagﬁ%aﬁng? ({'n@lﬁct%&l 5{ t%ﬁl?)el%tures of at

m@&E1200 Q. of the catal yst by allow ng at Ieast a ‘
portion of the nmetal to nove to the surface of the
cat dnyeme gubpdignentsetheisEpRast GitherAsPIpes1al SIRPRE 08 GSPRRAA!

e

mdtsledtalysnt Br waleamtadimernds, dhe mppongi cﬁtalyhenayanpludeﬁbhmuf 15
t he catal yst cha

g O ST e BPpos A e an G or e Tk e st apay s
crf¥hbd ﬁn&giséévaér Witk %aﬁggetﬁmd@ ubs freﬂltr 86 hlcrbA$ 9y  microns, or 5-

orde metal” in the crystal structure
40trhieransb dtiel pdwdfatmdx}ybﬁ conffiredowitk supyfort th doi@phmemb@lded nzital

calfoh o RSO e o NP BT P b EPHTeH LS Qeopgnd then
exfrﬁ!ié:& L'ler?g §t&1<faﬂ?te%1ﬂc%!es of R &It hﬁﬁfhg la poke §1fhed1§i¥11bﬁﬁon with a

oxi d be det erni ned b conparin e order o t he
mtﬁbihmpme dlanmtqlm peéai«geufmna& 209 éxyorcﬁOF 80a/&1¢rd|2031r3§ rum
ofteColu the order of

Sryamehe SR B PR G o ebR oD a easta
po?t?&%ﬁ’[ﬁé mefal & Peside under the surface of the embedded metal catalyst (for

example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.

~
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least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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catediribasp Pare Size ditributipnpithye median gt digmeterdy 'rgrana% from 70-180 A,

WS RETkact B ool ey oS GofeR g e P54 5 R0k 8D gore
diadétgr wﬂh1n]4'50&,2§50An®7’ 25. Aloffi tteen¢hampentdodierant s, t he
aving. a por SIZ di strjbutio th a nmedi an

‘;,2? n&r%w@wmtﬁ i el thedngdighporg gLastsier ?ﬁ%pqsa%e gistribution is
at $A46{ %eA%%SMOOaA (grea@%ast%OKQ/ fbateﬂhalt 6 Of%.ot ﬁ})h&n?er of pores
east 100m g, least 120mT or at |east 8
in Shecppors sizé elxsmlmtlea heregya pwe|dmnaeteramglanf5005m7@0&,3ﬁ®0n32bgthe median
90-.280 n? 100- or 1 250 n?/. In. cert al
PO@%I&H%@W@J@OW‘@%%@%F% ﬁ%’f@lefétqwaﬁ a@ﬂaep%%e digiipgtion it a
m@di 18 didhdr8h 8. raﬂgﬁl ﬂ&ﬂQB@SO@ﬁdQQO 408 1A WelasRS00 KNGiith at least
alyst typically has a flat plate crush strengtﬁ in
605@ pﬁm@éal fpmbeset BOes iNthepors Gizd A tniywion htoidg350rddiemeter within

220- 280 I n sone, enbodi nent s,
> 02‘%’27 Oggt %f:\g)ps‘g] Ogﬁjc?/%?g?rh]%orggiaﬁ?%rt precursor is sulf ded
to fmrsamaetr@bdﬁrwnis gee \(omm@ﬁ BoRed B gy belst 1885t DECIYE WeRast 0.7 -
ml%?aom in the ar (Ifor exa ACTI CAT(t m process,
on #ieaptih? P@Nﬂl N Cefgain em ﬁdl§¥§=ﬁt’§= BorB oG uRE@fporesyaay range from
I fided. Alternativel
%ﬁtg@cé}g&% 92‘%[0 Q%md/r égg%ﬁ de@%n situ by contact o%/ t he
cat alhesdatalyst ha\&ng:ﬁ poe sizetisttibation with 8 éedian pore diameter in a range
sul fur-cont ai.ni ng conpounds. In-sity sul furization Hn’?é

frqe PP1180 &} MA%rin §ade smbofyRanEy Baved urfege atiea of Aidedst 4R
lef2 lﬁblﬁilp/%gﬁr]fasp {7d fnﬁ_fgo ; n%@?%ﬁ)n&%{t it 2_‘7 ? P#I?s&ﬁ‘féﬁg area may

as organosul fur co cl udi ng al )
bepo kyasngeffrae $00-860 o @, 120:76 ol feok3@25) m /.gxe]slmmo m°/g.
sul furizatio roces es escribed in U.S Pa
s Ihgeran capoliBRE B taBlE: RRRS & RS siAgeiiagiqynith a median

oﬁeﬁfﬁ%r ﬁI a fﬂb.lnge hﬁnﬁﬁotﬁ)mA %M‘vgﬁ RfFacedurdd c!ifsatt léaXtR‘ﬁ) Iﬁﬁ/g, at
cat al |rst catal yst") |nc udes Col umgms 5-

leaﬂa%tr%/g) lepst 106 misimat least 1R /g os atppant £70 anitg. r&sh auqﬁmearea

mLfiGn bt 180 90U e F0re e E et T b0 e

sur flacertah eRbedinkints, BRThtakRPed1@S th shhp&d %@ %Pép&ﬂﬁ?pl@ ellets,
the first catalyst may be at least 0.5 cnB/g.

CYhD‘i{@gﬁ, ané/pawgtdatﬁay Theoetalystgspiaellyahasrs ﬂm pm@r@lsh st(ﬁngﬁt ina

rand§ 30 0908 NPR -4 ST e 40 S or P 20 N
cat gh ¥&he erhbedifdents! the@balysindiaShe cdialwrﬁe@mmb JBided to form
a total content of Columm 6 netal (s), per_ gram of

metal sulfides (prior to use) using techniques known in the art (for example, ACTICAT™

process, CRI International, Inc.). In some embodiments, the catalyst may be dried then

sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 granms. The
first catalyst is capable of renoving a portion of the
WORISNEE31f rom a crude feed, renoving a porti onPGI/USIVE4/042225
conmponents that contribute 30 TAN of a crude feed,
.Fenovi ng .at. | east AN sphal t ene Hem .
e S S i RO R0 IS g6 3 M e Lo
agBlk 8héh dshorg@iosllfigabinpoohidsqighniige dRyigs]fides, PbBselfides thiols, and
feed, or conmbinations thereof. OQther properties (for
subuidpt)e Exsuifursylfudention procesperiesies@ied mmpbhS. draggpt Nps. 5,468,372 to
resi c ' i.ens thereof) may exhibit
Sef(;ﬁ?% %\e/%f %ﬁgsﬁgﬁj&tgnges a\{}\géeﬂna?'t he crude feed is
contlactresin ehibbdinkeaits, b fizdt temd @l cpslyst Béirstgaablse’) imrludes Columns
sel ectjvely change properties of a crude feed_ while

5- Ehmgtakshingiompiastion Vi HIBPPTtend hes A POk §iteistribREen With a median
_ e

e BRIl 0 S50 A7 he s bl B B e e of

ledst 1@ mé/at dihy pore vedymb of the ditsticatabysymay dert lehst OceehdpnThe first

cateagsgg{% 2§es zp g%phglaggﬂ@ac o.ng ﬁ%&@i%%bl%%%gg@gl zgnolpn% alumina, and
tySieAR A3hdsP0.9vHd Eraﬁlssdf et alﬁﬁﬂlagﬁé RarROF Girs? #Slyst. The first
h a med I amet e e

di st’ribution w Ian pore rin a rang
cafatysirh®&) inssonee hditbdiments, d tetad torgO9od Colunan 6 ateddl(shyrebgram of

caBhR) el RS0 Ex L5t G P 4 BB S ¥ hovin
pobESH FhERE/&/kU ﬁ&%taedrudec‘&%,%ﬁqo%r; bR riednistand S&ﬂpdﬂehﬁ that

the second catal yst under suitable contactin
cogigibtifet todrsN phiy cpnde deederemaningid leasbaipertion lod theHassasphaltenes from a

selected pr.operities (for Le, .TAN) .significantly., .
oL S ETEE RUEATE rbHB IR B Blap e B} s im e
criid®ePedMat tembinhEdnsphapel tO8S: @bserted forcdxan@td siluraontent, VGO

smal | amount. A hydrogen source, in _sone enbodi nents

copigpt, WPl SravE¥riesduR FoRjeTH opR ceEbipaiions HsreoSumavcxnbis rejatvely

' . ‘ ts_.
s ool nq G BYHRRaRiul B2 A TRONAE Bobftic o
se]&Ol}i\teilj_Dche?nge Eft@ﬁﬂi@!ﬂ)ﬁ erids f(idZIIZ:'tt/hil:eC1)111¥j b}hnmfgmgtc?her properties in
relative [ viscoslities, ang reauce a east a
relaevfﬁy _awa%gmpwgts s (b b feed B ST Gdiciopiy digated. In some
enfidirhd 0 8hé ¥r mbRIERCLat ) stE 1YY Be g@&ﬁﬁ a)‘l?r bigekhe second

catal yst may produce acrude product wth a relatively
snallh cetran gmbpdintents, thelseeonddpre eivatalysk diseaomdicatatyls®’) includes
ul fu ont .of the crude feed. For.exanple, the . . .
Ot 3P SR i ritian G ¢ SOt tuhERs grord bipd Seuibgtion with
a th&BarS pork Wians@iHig Atrarde +d3e 90 AULE 8DSRAAL [EA& goPAISEhe total number
product may al so exhibit relatively small changes in

of ppres i thetperecorg dpiributu@oictbe senond catalystheye d perecdiametier within 45
| at i to th de feed...| mbhodi t th
A Rf R ot O R R o b ERE L e o B SRR e punder

suftdtdé centatipbRonditionDhhy PRI PEde Brolduét thalhat blgdtyd Propéities
TAN, asphaltenes content, or content of netals in

(forexampleal AN) signidicgathi ehangedielatine tethgtspme pyopsitipl of AN crude feed

for, exampl.e, TAN.of. at | east 3). ma nder the .
il RR R i al AP st B7 opi by A BROGed) ftvce in some
enfbllinidnty maA Wdips@eianirgedn@atiuge Wi th a relatively high
C asphal tenes content may exhibit | ess stability )
dur ﬂ]rohg sprosd egialyshmar redury at least a ppdionof trfecpmptoppnts that contribute

to bl PANGR e f(e:gd,%’?‘ Regﬁlatp%?ﬁén of the components that contribute to

relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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- enbegs SHOHIE of Higttolg

content. Contact of the crude feed with the second
catal ysts, may renove acidic conponents and/or C5
wa@gphabdsenes contributing to TAN fromthe crudeCT/@sm04/042225
In some enbodi nents, reduction of C5 asphaltenes
o) t
cr@cﬁ] rgguc?[%} A ?eﬂattis(ze s('ijlﬁearllf ggc{‘& th sﬁiﬁ[}' ggﬁt%éntr r%gt‘t}%g 10 ﬁlxg sulfur

VI'S ure

coh%nﬂbf the chfdetﬂ%ﬂ Vg eranply, the chiie ptﬂdsdiﬂtémﬁ? &dve 4 sulfur content of
tain enbodi nents, one or ngqeg onbi nat| ons of
C 0]

Terd afis cz;fatl%tw@t SOWEY A ApGTEE The £§pdg praciet may also exhibit
regl]ﬁlg%&/%h{aﬁrcﬂgxfge% gx? gﬁﬁ%t%éﬁ&&g%@@%ﬁ% eanﬁqgﬁgl}/eséonltéélft felative to

m ni nm the cru
thecrudefdxidnat i ons t hereof, when used to treat crude feed

of ﬁg&gﬁ{%& e e e St . RIBAYa By nigal BT Ni/V/Fe
(5B i g engt Iﬁoﬁ%pﬂégmy\”tht‘a (ks Hqtfﬁil (ééhil@n@é' &%’fé‘h? or

a yst precur The cata ys precursor nma
conteat elimetalstih mqbalesahm«xfe)rgém@mcadsa rA mda‘evesha hightrTAN (for example

nt a| n oun t a.t erature w 500 0OC
AR AL RaN Y S RO B Bberdes R RhateniaR Tortmeption andror
reﬁﬁhgoﬁ &Ea&vbﬂiﬁgécpcrﬁ@é Wlth E%IH’{'%?& ﬁigﬁe@'s atsEhe[lfinSsa&ﬁﬁltéfﬁ Inay exhibit
Typrcally, the catal yst precursor 1s heated

lesseaeévuhty @@rlﬁg:pmcssmgmmlse td Mh@mru@snménmm:vﬂbfdow Cstdsphaltenes

copfipl 6 o BT i A ond Bl st B S pcigs
coBfpdf®nts %@%Cpas‘ﬁﬁal&rnéﬂﬁont%ut&gqg & AN Gbniha BRude TR In some

third catal yst rmé exhi bi t S|(gn| ficant activity and
emhogignents, ye@meﬁn a5 ¢l agpbalignsa end/precanpaients senftrigyting to TAN may

recﬁjl?c%qfﬁe \*} ggosﬂg ﬁth% crudtﬂ: ff‘?ﬁg otal n?ocﬁ:c%%t Irt 191? ‘é%%)tt§%¥138031ty of the

precursor |1 enperatures

: crthdiﬁe@d eBejeidinmsydémets, BE er Silokd tomisiana BESecohdd eatal ysts may

third catal yst malv) reduce at |east a portion of th

PROARE Gt edetsodisE mpieo incpasee eftelye life, allow
mit ﬁﬁﬁ’i’netﬁ g rPlSpt h@cﬁaé tfée‘ano {ﬁnﬁl{if Eﬁ{e edf WG #kd to

alts o ani c aC| reduce’ con ent 0
trdahaudefaédapdesztubtdhanm reduce the viscosity of the
cru roduct .. Additian tact‘ of cr

.
wi t W RS ERpPAineeRis p Y b %05?36 yetd “third Fataﬁvg?’baﬁ?t ¢ obtainable
by‘%oﬁfbnﬁnﬁ gls@blorelvith FRlnhn & 'ﬂé‘t‘ﬂ?) ‘cJ‘pr’oHt?cestéaEdgtjsft gg&h‘g% The

relative to the sulfur content of the cru
cataltshpreeinaoi mey Ye hiattdmlthaenptesdngd b gemonupoeksel faycdnkegning

ool Rs < arrmRore S 39055 Sfor ereRbi et BB e CRIOT gfetatively
shbR PeGsHEELHE @SforhhRe Gldaten AR Gzita]@'&to d%fcctuy Sthé‘ gatht%t precursor

third catalyst may al so exhibit relatively Snma
is berserblost laastld0 °§rfav 2 hpursd |11$t:¢rtana@1eb@<bmeetst the‘thmi catalyst may, per

con and re idue ntent r f.ive to he
exf iyt By oy OB ek ehBeRit T AR 40105 grams
0.005L @02 Etiniss 0P0.008-0AN i garhid| Tise thirl @atllysMnke e€iabk Gighlﬁcaﬁldacuwty
the viscosity of the crude product while also on

ang [5tehdity /hey u'é@dstﬁéqent therpiyde feteﬁeas Apgcripediherein. Idisemp pmbp@xments

t to relati yeelo
e A B e e
m@ysﬁlfmafonqiomndn‘ treat ment facilities. The third
cataly in sonme enbodi nents, may reduce at least a
por t”l[h@ﬁhléql catplystyygy reduce at least a portion of the components that contribute to
the TAN of the crude feed, reduce at least a portion of the metals in metal salts of organic
acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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content of the crude feed, while naintaining crude
feed/total product stability. In certain enbodi nents,

w0 b@swobiznd catal yst may have a Col utm 6 net al (BQT/US2004/042225
content in a range from 0. (001-0.1 grans, 0.005-0.05

. r . - - t
b e e e
thgerads feed and woireDtiOdly grinimal pet hygiregenafptakatbyl ths trudéfeed. For
Col umms and 10 netal (s at al yst ilitate
exPgElict PBle GrOE PR B B PORVGOTU G- Lokt sifot gantent of
thE QL FRYL Tht erdfeRBrddhct 8 deded IRinkaRE A LBTRE hﬁg%s%%xhﬁ)it

a range from 300-500 OC or 350-450 OC and presSures in
relativedy gealfl coanges i ABI gvRwity, tisgillMeaontent, M GO oBatent, and residue

certain e di ment ‘a.fourth type of t.al yst .
co?teptorﬁ 1§S ggﬁ]ﬁlcp#..fgéq. %e'fg)élgy &{e@}}ﬁe ‘ré\e ﬁ%@l %g 5ne§aﬂs in metal salts
of ggﬁ'ﬁg%cr%%té,ﬁﬁ‘e Wi AMEScdnelt, na ke WiBesiy Bpﬂfe_tcrlﬁdgﬁoélé&' Kkl also only

as a pore size distribution with a nmedi an

chpngieg bly amenkpmofinidhe A4 sravitgodigtillatncansens, aboaintmntagd residue
colyBis Tl ProBRe: oy KTE Bb Slayy P BlebAShY Redlp aapetieny of

treh@amt f2300icA. The support may include at |east 0.1
grans, at least 0.5 grans, at |least 0.8 grans, or at

| eagtheghigd eptelirs, rsomeembodinenth angyaedypealasst aspppon of the MCR

o, 508 381X B L A PR PUEPIRR 5 o

embatiiaensd, theahitd astalysiaghy BaveRQlolgmarsmertl(Sdoutsit i a range from
netal (s) per a%_?)m of catalyst. In certain enbodinents,

0-0004-Ocogiarms & OfR0e) arame R Q0L 01 grags ad aisbmprd A mstal(s)
coltPf ifilaY efi%(ﬁ‘g TR 1 RE0SE Q,Cd.@(%-%% E{%gs, ?g 6.'05 %—%ﬂﬁl grams per

cat al yst subsequent to Tontact wt ourt
grapavfdarayst. Ph€okmadists amddl0 metbléd) ystalysamalp Eaciiiteteasdustivs of at least

 H g 46 cormRrRs b anibyis MR 1 e B Sdempires n

© rangeftoh 5@0-300 8¢ or 8504 5@YEBANpe8 A MR i ra GRIWER O 216 MPa, 1-8

catal ysts descri bed herein, or conbinations thereof.in
MREoee2éndBdi ment s, hydrogen may be generated during

3 palerRbadBtfy 4kt ool Bttt ghles
Colfenn §imetald) &Y EbrMinatiohewiEh & BRtP1eRuE suppRE UERILIA %talytst has a

such contacting may have a_ TAN of at nobst 90% at nos
pogae dagtribaan Withg nindianporpdiemeeyobat ledse 130\ dh sehe

MR A R B BB 50
leaptr 330UK tat ﬂéityt I5VAR, a1 at gt 308 A. ViTrees @0t @ity i8éludd atTest 0.1 grams,

90% at nost 800/8 at nost 70% at nost 50% at nost
at legsyD.- Sograms. gt depst 0.3 ggasms, pbtdeashp Pgrames ebthetarmuraina paiegram of

d P ' filft f
B LA SRS A0 o
Columic b miwitai@) pargramtol catalysie tiad atlledst 0806 Lipraaistof Coiemi b fiidial(s)

catal yst has a pore si zg, di stribution wth a nedjan
PeTBPE G caiREFR ringeriain embagimengy the Colimpouetabis yapadiyn.

ngtﬂ{ 3 eAIﬁbQI_(ﬁlfgefétg,g‘g% glﬁlﬁggéédlnﬁ%rl Bueg%%g c%ggxgé} alg%idfﬁtfional catalyst

sulgequrenf to contact with the fourth catalyst. The additional catalyst may be one or more

of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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at least 0.5 grans, or at nost 0.999 grans of theta

al um na per gram of support. In sone enbodi nents, the
waopsosisthas an al pha al umi na content of bel oOWPOI/1S2004/042225

grans of al pha al um na per §ram of catal yst. The

;?ta y§1t;ne &1 SW%M hydﬁg%m%ﬁg %Flge‘r%]g% duﬁ{l%rﬁgnsf%ctﬁ)lﬁ $f the crude

feb®aith ths RARA caBIBatef tefptrdtiite th ARiha¢ (B JOBL4MY °<IID3Q0 380 °C, or
cat alcyst In sone enbodi nents, the Columm 6 netal

OrR8i- y Hepcornds predpeprodsed frem suph cordpgtiigimay have a TAN of at

oS85, EBL Sy AL OB R oo

Hﬁdrsgén@haﬁnoﬁnﬁ@dﬁanﬁ agﬁlge(frorﬂ(l) Mmﬁ/nfmno Nie'/ef, .l 5-25
nt act tht t t at

Ningipe he Rl POk By BaTs iaia) D6, VA6 CoRenirol ShirgsR0dpert most

809 éﬁ{ofs{ ‘7(?@ A bsP %%pﬁbm%l? fodty dF chga{ét 5 BK&td NlN}’F e content of

cru sone & ments, elnara
thé cide feed0ONNV, 2 15 NnV, or 3- 10 NmJ The crude product
ontact of the with fthe fifth

df e f
cat %gﬁalﬁ%&%ww 2AitPeel ¢ ¥st é‘%fﬁi Galygio) mslaéss Column 6
m?glé%tiﬁ %oﬁiglﬂhtl&{ with 2Rk a8 L urpbR. _"f’ﬁ]e\lﬁ?lfh dabi®yse gé’sdére ore size

. TAN of the crude product "y In aran
digiribatian with GH&@MBL}@&? dkamet}:;l‘@ﬁaiﬂemm@ﬁx atehemrzao , at least 230A at

GBS 3,28 Ao SEShbabe bl g gt 02 s

at MRk, 5§}anhsn of&TRb 81999 raehgdsmhaﬁ aldﬁﬁhﬁpé&l $BIE support. In some
support e si xth cata yst has a pore size

en@hosltm@tmtth@wmmt ﬂiaamn@lﬁh@ﬂumaecom@ﬁef balowf0. hgrams o talpha
alunéma per %ra do%ta Sgifgecaﬁ% S’[Bléc ;j félgsg r?‘g) glm%{ S, &, glgft 0.1
ngrﬁ@ ofAColainnl Gastal (PfEr Arandbf tRaAFE 2300t Rast@ 00BY gﬂéﬁﬁi 008 umn 6

A. The support nay |ncI ude at least 0.1 grans,
metaldgpepgnyplpatalysht In wig enpbgligenipeghe Q@lm@a@ fnetﬁl(g) are

m ?@(’I@}mmoa{nd% ﬁ@%{ q0-99 grams of theta alum na per gram
support 'F catal yst may include, in

sonderbioan l&”ﬁibbél,m@tsl; attdlydafgefaptaike b§3 theadradd fpd ﬁragi be relatively

10%2'@3@%@101%{4 50 i@%ﬁhéfr@@@f%ﬁ% o 5Bl 10-30 N’

wl‘f@ﬁttﬁtl: Ee aad 1%&%@\&/{? hR! ffﬁﬁ“) cdtfl st%[ & erdifiled ﬂﬁ&n e éfrom

I'n sone enbodi nents ar raloo tota
3 lﬁE‘tOQI °Q, Eromod 2310010 ron fIemMIR0RI6HY: Net liydragen aap’gike by dm crude

I ta
fet i TS HBROR S DA AR E NI & OHEA My or 3-10
N@?/8’ Mahy beaB ?de@Bﬁﬁr@ﬂudeH'fﬂﬁﬂ EdhtadfBe thelddRicGbeti®ith @RAGHIS catalyst

contacted w sixth catalyst at a tenperature in
may hayrgel AN 0ifrrBnost 4006, BOMostr &, 32 o875 %00 abmobt ih of the TAN

ol OGP TN oS EA0E R S Sima % 5 P00 Ritr0.05
or@,ozoaj_o35 N8 n3 to 5 Nnv 3. I\Iegatlve net hydrogen

uptake is one indication that hydrogen is being
gendhgeain epbedimentsTh sixgy iyge obeasal it “eth ¢aiobit :rm%ndes Column

SO RS it TS50 M M 0 B b la iRy Slpghft e
sixth c#@Iybt has a pore size distribution with a median pore diameter of atleast 180 A. In
some embodiments, the median pore diameter of pore size distribution may be at least 220
A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10% or at |least 1% of the TAN of the crude feed. TAN

of the crude product may be in a range from0.01-0. 1,
wWO2@2/06:306, or 0.03-0.04. Low net hydrogen uptB&EUS2004/042225

during contacting of the cr\dde feed with the fourth,

fifth, or si QY
en}b@&ﬁ?%ﬁ@ﬂ?mg‘?&@ ogelﬁgtgg P néecrsJorlélggg S| %gﬁ\RhOf pgmost 0.1 grams
pePEREHEH daghl Pt Cind e 1a5ta00N drivat of SoReaePHRbIE) éIQi’Column 6

transportati on and/or treatment. Since ?rodu

metpidl) per greamefiraralyshglhspmesehodimenisghe yo %Tﬁi(}ﬁfztp% Colyann 6
e

0S8 GO RT0e] g LPILS e BOGT GISRR 19068 5, i cortain
entbodBnéfts, ¢iad @blygin imS’salanIahachﬁmallnﬁShe O?oll‘uﬁﬁl Gam"etai(a) are

content of Colum 6 netal (s) in a range from
melybdspyrmpangrdvngsteiof  Col unm 6 et al ( s) per gram of

cat G\;V 8‘1{ the:FHfdeq’Qédﬁ'm HrabEd %th' tﬁe L f‘féﬂﬁ)%fature in a range

t ung € SeVent A catal yst | & beneticial i
frqm Gd:i(DJr@‘rOOI 6C afrem3a6-370 5y ot frbﬂn&BB Olf%ﬁ °€, ﬁétl‘lhytdfo%h uptake by the crude

90% of the TAN of th Qh i t f
fogchigay bs 514 588 S - | DAY forgl) RE /T 1L NI G0 e/ or -5
Nlﬁ%@ RS B NeAYRP YRE %atgexle@kﬁo dﬁ@eﬂk@ 1808l 1ﬁﬂchﬁ(ﬁgth§§h}}(c§c)>gen is

erw se descr her€in.” Sel'ecting the catal yst
beifg genemtedip Isﬁn:aThmrudmproducttprodlucmh droopeméact nfjthe crude feed with

con itions may all rude duct t e pro
o 1 Sz SF R0 S Bl AL atrt B Gt 308 abhad S075. at most
10@@'0% 1685t 19 bfige ATANSS the @eldehbde pAN%mm&e&éIslbsw Hay be in a
he crude feed are not significantly changed.  The

ramgsfmmlor(t} -@ 1t UHe2-pr06dorcd.0 5,04have enhanced properties
rel

acc %%B$@W%O%W ﬁéﬁg%gf@%t ?O&ﬁacgﬂ,% Pgﬁle c&de?ec{s with the fourth, fifth,

orAlxiiabASRIEARES the®verall Feqireg@habisidodd dring hoﬁ%gsﬂng while .
sequence may control the sequence of property

L prodysingserate BTOFlB@t thaids eqcapfable é@rdransmﬂaés@a@ﬁd/@r trgggmeniaffince

pr?cﬁe%grigt d/ oqtt rlggalpﬁl% éénqp cc?sft ?nu%?afi‘é Hf&q}sg%rb%ﬁpdﬁ) gefl ina

4 port on a“porti

prédeenie@ises Mﬁdlb;ﬁro@ésshgasﬁtsa portl on of the vanadi um
in the crude _feed can be reduce&%ejfore at }éeast

por tIRGAER crbpeinsatsofsceRth iRe e crily Y detvente caiglysicbbes a total
co@%%g&g@rgg%%l 6arﬂ9t/aR§) i Gl %%e ffml\m/ Bloob % &Y %F 8ol 6 hf%tal(s) per

ment's, i npr es o e catal ysts
grandf oatalybe 'Eltee(ﬂnlhmnﬁ rodtaltik modyhdﬂnulheladl//ot atngbtepr dbeistventh

m Xt ure. rovenent of a cat ife /or 0
coQY DS OR e RECF 18 Sr Gl pgtek isp s RNHTOA gt 90% of the
TANGE RS RL@CRSSI ng may al low a contacting systemto
operate for at least 3 nonths, at |east 6 nonths, or

at |Qthst emquéacnts\pf ﬂnouftrstr wobad éneh fowth, fifd, sathahydbseventh
t t ] f
calaliosn 9oy S50 afe B piabR et oot S RRLESREH ¢ on of
t he QdidcHhE ehe o%al&sﬁ@ﬁ&f tﬁls&@f)ﬁéa@iﬁn @hd threrdBn@sRialisRRagitions

at |east a portion of the netals in netal salts of

may @hrw & cade godugt tolbe @s@duaecbthat hasnT AN angyer sdegieshenaperties

t hat, coptrj bute to east fethe
cipR {0 B R S SR Bt P frrd e
sléaﬁﬁ@wlﬁy Qhiifed PTRORSLIBE cAldethRivet kel hhveshhah®dGheReed relative

e maintaining the stability of the crude
to the crude feed and, thus, be more acceptable for transportation and/or refining.
Arrangement of two or more catalysts in a selected sequence may control the
sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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feed/total product m xture during processing (for
exanpl e, maintaining a crude feed Pval ue of above

wQa 2850668t er nati vel y, C5 asphal t enes, TAN and/PCT/BR1004/042225
gravity may be increnental 160 reduced by contact of the

.crude .feed with sele | vst 111

A By B SR oTRE Y gy etore

ledshg pefiiedefherhaftays ial thovrutb Eedtaabiediited. of the crude
feed/total product m xture to be maintai ned during

pr octsanigement and/qrseletion fiibe artAkAE av: Hesome egrbodiments, improve
. SChl ) j L m
1 EFbRI T b ARG, SRR g crdfe RESHIIGE, M BTERRS
Indpk ¢ \&ine@fbPd yailystdife ahd/omstatalinyvdlthodrutie fled rmbimrotat mixture
wei ght contam nants, netal contam nants, and/or net ﬁl S
during Feacspsiagme alew §/cgRIBFENSBIHE togRerae Faiahicasts menthheat least 6
iLi f. . i .
B2 ok b o1 SFA AR Serl RRBUCHO e BEYAIITH IR fhicfing 26,
r enad¥ahbinftiaits off egsdttedacapalysts orayaflonirédldEen in enteashh poftion of the
acj di c conponents,. renov of conponents.th )
N ey #tieAsea PEFUAN 9& Rl S aﬁéﬁ%_a&oﬂm the metals in metal
sa{%ﬁ&eia(%:%%gg a%igse,gah RaSASIcRfdn O the eFRp&RtORS: Joﬂﬁfb?@;t’o TAQNt least

For ‘exanpl e, reducing at |eas
a ppotion ofthefestCheaspivaltientiess therdoficfran tlokecrhéefted betake other

duct. m xt | ati t.h de feed |nhibj
Pl afghoreuit foh SESTarget SnISSET i BEaralTL NS e
feddMégal ptdtbERBESeldiAng pREERIHS (tféﬂ dXBmpe ne@RhiaGlsl \Gude feed P-
system nmay be operated w thout repléenishnment of

vabgtadlabeve 1.Re dlierhatofelyatCslaspheitenesp AN and/arfARIrgsa gty nypybe

ing P Py TR e P BRE SURBHRTEE v TRy o

indrbm8htal phad/¥sdelectingy SREMRPrEFHrad KTt Sorudd fed imdyilow the stability
third catal yst(s) may be positioned downstream of the

of fthe eypde eedftgtak proguygt i siurectoheapaintgimed Juripg prpsessing.
| ccsah pleoBLaGls Tt b a08a0d 81 Kt

upkiechne of 4 keeies ofitaalystof Shih pdsRmnirgcafake sk Eatalystanayesitow removal

h f
ot Gl ePH AR SRS GPth ORI A oEBiFES 1A metal salts of

o ROYAE e A B T PLAE B OB bR SRR
cr udéheffarsichiatabysh bllpws d semeembediments afor esoval peadueastla portion of
. a reduced, sul fur content, a reduced oxygen. .

N oRpioval IR BRSSO VAR SO ST TR i e fye

deBle8@h thékfedT otlfer ERAANYSE th AR RPAEHEHEONMINIRAL thefeof, from the
reduced viscosity, or conbinations thereof, relative

crade febd Faspenplevedpeioget lehst ¢ poftianhef Grasplenlfeaesdinwihg ¢rade

i i nj the stabilit f .t e feed/t
re st Bt e S o St iR SR wBE8RG 8 Sban gy
pORRYnEEdPOStich@NAM thils, 588 theldnRe offirhd1tHeRONBEERNE stem may
catal yst being upstreamof the third catal yst, or vice

bevoperded Witkoud epllenishiment gb¢atalest: Repmovgled af lpagipaortioreef the

. ti zones tends to mninmize hydro a
NG e Bt kSR d Siipifmt e Bl RS MR ome or more
cafadstd pdsitioned efi@tth©firsotathlystr ogen during contacting, and

catal ysts that uptake a relatively |ow anmount _of

hy dridtgesacond catalyst(s) and/or the third catalyst(s) may be positioned downstream of
the first catalyst. Further contact of the crude feed/total product mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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during contacting, may be used to change sel ected
properties of a crude product relative to the sane

w@e@pmsdsies of the crude feed. For exanpl e, theCT/O82004042225
catal yst may be used in . odnbination with the first

i WA ey SEEPE St ol Aol b REMEI R s n et

salASfrylid £didd. O change sel ected properties of a cr ude
feed, while only changing other_ pro ertles of th

cr ua@sqré@@nbydlg@n@e@ chrbingtcsudefaer with s gegond catalyst(s) and/or
RS ARNR0S AR ABASpAt RkaRbarletu AL i TBcduces

TA[N N Mt d Relfuhyositaag enetyded loay ydn doﬁtemi&lant“e&mo’ed mgnibhieof metals in
crude feed/total pr oduct Staﬁl|lt M ni net
meigl srlépelpreatiarads @ redised asphalienes Ghrient a repaerd viseesiy, or

cof bR o ABL AR propBRicEBTAANE
maiitainivey the siabidity viethp cnple feddéstab protdhet mixhe dﬁﬂ&@l prombsshg The

the TAN and/ gr the viscosity q}e rude uct
second caiatysomey B PPHHORCEND SFiifsoFitheR &1 the Srepp: C%P Y?%mg upstream
Ofgkqggdggg%g:gpgggg&gg in net hydrogen uptake by the

cru eed may produce a crude product that has a

boi ITiha gbﬂzay]'gnedediuvsn Inydoogeindea sgrcifiddsgontacting eores itdnids ¢p minimize

B REFR wiaE FURE BRI BT e ek S8l Bfrpation of

hy Hi’o 19fluﬁﬁ’gec&ﬁdéﬁﬁg,%ﬁ@ﬁfﬂysﬁ&}datme Q'}Elﬁtlﬁé’lz‘w@ afbunt of hédrogen
ativel Yy snmal anounts as Corr'pared to the atom c

duuﬁg tordadtingdeay ée usedHy ¢hangsisclgetnd peapiediesioh a§p@§3@|p&®d:uct relative to
thﬁiss?git»%géélerﬁ%s g?ﬁe?l’qlg% ﬁqaelglc s ezx%lngo et: I‘d\l/eefo %g %F}iSt may be used in

. comBirRfibin Wethrtesl At bﬁﬂyﬁ(s)}l‘fe@@ﬂ dat&fist(@ﬁ tlﬁli"&caﬁﬁly@t@%)fﬁiﬁﬂcatalyst(b)

In some enbodi ments, fourth catal yst(s)

SI%%talvﬁﬁéoﬁnd&ﬁﬁ‘@alﬁh CHVHES F%ﬁﬁfpgwel%féftd/@éﬁelﬁ%@ﬁq GHeg feed,
i ot b RS PIABH R B dEA 00T SRASRE S0P while
maﬁr&thﬁllir)ngr(ldie) fee@’ttdalfryﬁﬁmg ﬁBbll'[Wy e aéér andfoe duimbet dfcatalysts may
T T T
prxg%bpsg%ﬂlﬁ/o I\Iﬂ?ﬁﬁgll I%YVP?({ é%&?ﬁ%&ﬂa@o&vﬁﬁ%dd&oﬁ%ﬁ VGO content,

rogen may be
dlsmdatewon'ent APS grdvatyf blmmndﬁnattiloas theredé of thedrudedeedetodiephantained

witih J0gh s Srperye HOPg RS PLNE G ety SoaR e TAX ebifor the

v1s@8§%ﬁﬁﬂﬁ@&’ilﬂé‘9ro€ﬁéﬁs (nfrﬁsst Yo tRe TAN RIS tREVEORRY bPthe crude
and hydrogen may be delivered to an

feedlddi ti onal contacting zone (for exanple, contacti ng
that is oun

14.in FlI B) i t
f Do Bedfetiondn ap g dsnabiaRe Sk USRS Blayrod R B oflde Foduct
thAd e Qgﬁﬁné k@ %e H?slelﬁﬁloﬁ@ﬁﬁler & fHe BilidY i didtawatdn dfflge crude
crude ternatively, in a stacked configuration

fee(ds@@l a reduC@xWHélatlm ‘GthQE}\N ofte exydn fordy The ag?éliiiérfé{ﬂéd the
0 B BRSPS, RS 8 SRR en B By
atdi)lﬂc(j-ﬁtlo\fﬂ{eﬁﬁud@fead_f Irst additional contacting zone in

2 Hydrogen generation in specific contacting zones may allow selective addition of
hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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direction that is counter to flow of the crude feed

(for exanpl e, adding hydrogen through conduit 106" to
w@omsaeising zone 114 in FIG 3B), and to a sechPemUS2004/042225

addi tional contacting zone 2n a direction that is

concurrent t he fd.ow of d._(hor. exanpl
oS A et B s AR AR B B e
m#PbedelivBreddio HeGonBing kénes tire irtliedhéeddiSonal btalfystg)! Mhe
catal yst and the sixth cat alﬁt are used in series,

dediveryen the hsidragea maha devster & Psloperiibe apde f@é}mlafomﬁ e
el ALyt L B FLE AP s

fe¢keduce TAN, reduce Ni/V/Fe content, and/or reduce a
content of netals in rrer%al salts of organjc_acids
eF

wi t HFor s¥AmRle, ittt shacked Fonfienraligan sesy lar ks ampls Bl G- &1, hydsogen may
beEher e R0 LRSS B B Minf) JORE (B BRGIAL SBnDbridd Fone 102
in F&éGa2B) end bydrbgensaagbpdeperddite an aflditibeal conidetidgeadhe (fon example,

sone enbodi n wa di fferent seventh cag al S
coa@%%%mcﬂ 143 a%%fﬁ%-a%t%ﬂ a ditgetiaphatip ﬁowafrépiffw %@t@a crudé feed. In
sotRE{HRAThHO M }Bﬁ?ir W B39 be %Ul?dl WRnCAHIR kﬁé%ov?@? thRWRle feed.

a total content “of lum 6" netal (s), per gramo
Altavaivebt, in @ stackedangBgdraton Ged) doiexanple, JEGnIB), Idrogen may be

do tream seventh catal yst. nay have a total content ]
eepfra A dHiRe BOmAGMEdR Sf CorliRctiniianG OB GSRIASERE AR 102 in
FIG@BE}.Vﬁ%yd&%gﬁ shutcERbRbe HOlREed RIOMkt édﬂlﬁ[bn‘éh@orft&ttiﬁ% zone in a

content oOf lum 6 netal (s) in the upstream seventh

disafier thet is c];gmntmto:fkﬁvsof the oudg f@dﬁé@ex@@pl@n@c@lg@ﬂhpg@)ﬂnough
cofur QP S RbE s R rIBUERE AR 2R gy concting

. zoHOWNS Hif &8t SRV &N doRcERér kY the fIRy ofxBe efMe féed(for BR@mple, adding

ability to use a relatively snmall anmount of catalytic
hydeagen Erpaghagondpit | A@ te somiastigzens dleim G aBal yst may
[ . ti . i
s S BUARSEL L% Oy L O O P,
eitheropil theefswd cathlgstdreirgenpseedn of the seetmogahiest, ar vice versa. The

RELTIENE e SN Lo
Nig‘ﬂ/g@ Sgﬁt)snt CRDbAGHG (f]dﬂ?en@ Bfﬁgtaiﬁﬁ%é%ltsglé% @For%zﬂﬁ& Eggépwith low

ownstream seventh catal ysts may produce & cru
nepumtelkecef lydedgeh &y tlee drade fbd at owost hgliegenatptakeshay8ddw ather
nost 5Q9% at . nost % or. at |east 1% of the TAN of
s alohe FRATBONNdohe SEhEbm e sTAllAmORRR by R the same
préperiie dreederi@yfebg i ncrenental |y reduced by contact
with the upstream and downstream seventh catal ysts
(f ordn escaerpmbodiomsntsatto differdntseyenidiecatadists miry be ased in combination.
catal yst to forman initial crude product. w hanged
TR e PP h ot g oo e et B el D 98 ol
cofifRit SXatol@hn (hethi(d)! petlgraih WECatByQdHCA rankd foM.0001-0.06 grams.
addi ti onal catalyst to produce the crude product wi tﬁ
Therlamgsteapt spyenrthicatalysbmay heee  totalisenteni ofi Gdlumn Gdeetals(s), per
rodyct) . The ability to.reduce TAN jncrenentall
el 87 UM s TR AR LREC K oD e AR p gt Bt of
cdlead btradtals) i 0Qupbtréink aveth@utalyRg op bOe8E 9i02¢%rahs oSOHRmn 6
enbodi nents, catal yst sel ection and/or order of
meialf | Pysgrem; of catehist ndsoss embodiments, the position of the upstream seventh

catalyst and the downstream seventh catalyst may be reversed. The ability to use a
relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in

WO e@aosa3g1 hydr ogen upt ake by the crude feed, PCT/US2004/042225
mai nt ai ni ng crude feed/tot a3 product m xture stability

th%%fle{nl?eh]%r g?rﬁggg’tgtbg gﬁld???eéllc(gqarne%am 162 eelgt%veeg'%r Pcr:ﬁ)a%%{e i 1 Beteroatom
coBleRR N igfsvitgf rebidae contele, V@Qﬁcorﬁérﬁ,kbﬂ doh}bnﬁh‘tmh&lﬂleﬁ‘efoﬂﬂ e
f eed/ t ot al product i Xt ure naé be affected by varjous

phademntass phtharcrudg feedovith Hie upsbierin pa de vottipmpesente patalysts may
xture. S d,0 0
ol oo AR BRPPIH LR TRt PR b B gy g0,
md¥t Q0UG br athedsh B%Ccfflﬂhi@TANaﬂYth@haﬂe foedd It sorme #hbodiments, the TAN
floccul ati on of asphalt?nes fromthe cr1ge feed/ t ot al

of ftheodude fegd rmayrbe ingpmentally mduesd & cadanh Brehe upsiisannd

C
o SRyl PO bitnr Pn TR REY WBHS catalyst to
fope bn dtialtcheleqroden tvmthtchamgedfpmpemtdﬁ tladde anité orudb d¢edl and then

pr oduc lnthe crude feed/to roduct m xture
coeﬁswgfé e mdtigl gpide grediist WER 28 ﬁﬁ%flo{fﬂ@ata&sa 0 rﬁpsﬁff&&ﬂ%ﬂde product
a
D et o B, SR (PR R HoBTEER A0 kituce TAN
incemponbn ey afsifthe neivgeingdbastamdtyoof the m;mdn &wdétotaf protect

total product in the crude feed/total product m xture
mixipe duling PRCESSIOE: For exanpl e, the crude feed may

CONt[RishmE LAPOdRRhE, ERAYstaeREM M/& drﬂeﬂ&%aﬁ[ﬁ%ﬂn E@ﬁgma’uon
at the beginning of processing. As properties of

with catrolled domaﬁamg@omltmn%&mﬁmamplémmpme agg/or crude feed flow
t (N f
ro S RasAeLe rayo i g huliaReDy Be PR huf i Suce

. fe&d/iéthe pfiRe hidhat sPbEtring probéseing] dihdS(Qﬁﬁ%th %h@ﬂﬁﬁﬁre properties

the cr ude feed and the total product rray
of| ;@hﬁa@@ée predre rfelﬁ%t%ﬁf?éhfr mmww Brapartishe ﬁw&r%rfeed Stability of the

fg%/ olte[l roccﬁl ecf?eﬁLﬂ va, 1Bu§ gﬁao&r %g%aﬁn from the
ot a pro orm I¥ nor P a%es.
crllr_cIH feed/total pﬁfdubWﬁn@iilﬂS @hasetshpam@dfh lfnlay) be Uduﬂédi bﬁ fof example,

hal h o
LS e Gl e S e ol e

ﬂotcglﬂgﬁoﬁ & z{sﬁ% fed ﬁ]@ml ¢ ?ifeegg/??tlglrcpr[mﬁ& nﬂ%tuﬁ% grem itation of

cat'al yst's | ti onal i ency o process
compyndres frecithe deudé-teed datahpiodyct meiptat, @d combantierstthatof he

crude feed/t ot duct m.xture be necessa
ot odtice AR RE Qoo Bekid B GROPGREPR G rud feed

anBE k18l PR5@fck f5thBgrudt '?é’edﬁot\éﬁ fAu@imixie ﬁ{ay@ﬁaﬁg%e N<tiat al
product” m xture may be nonitored and the'stability of

cohtrmtiption ebthe taalynteduce axthe ande deeddoiadi prodeetdhixdtrachanges due to

duct t l.Ly, -
fofpfotiag R St frodit, SRS RE D SomPeR S of s Pl S Aor
coﬁfpaha{t& 6NEE tdtiIPRIREirthe daidk @@ééi/ta@n prodldnREGs fehds td change.
P-value is’initially at least 1.5, and such

Fopewnple theeruda deed gy Gosiaie p@mpm@ms thatzis solehle imige crude feed at

ntactin then this |nd|ca cru f eed
g R Plbrob A5 e s rom e S Pl PG e et B P BRI A,
MERO Y aéphaitedel e vahé ir |cbﬁnbmaﬂ§ns&ﬁ§1@§§ eifle BymPoneatsifay 8RN to
be controll ed by controlllng contacting_conditions, by

begehetass smuldle icthe &rqflgtfged/u@@l pelduet ixgurer I:re&qm?gmétﬁnces the crude
fee n% tﬁ% p%du%‘? 2%}/? %ﬁpahtagl ncﬁfor é'o‘fn ﬁ“lg rlfﬂ;';lg lljl bi¥another.

con iI'Ng Co Con
Solublhty changes may also result in the crude feed/total product mixture formmg two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude

feed flow, or conbinations thereof. In sone
weedpsaeasent s, contacting tenperatures are contPOI/USIN04/042225

such that C5 asphaltenes ard/ or other asphaltenes are

renpved il I, Nt aj niyn h ontent. of-the cr
cop it pn b e o o IR B8 by PP RRRoRytosfpebitSSenas o
rediRt AeSlifRRd0AE ofinghesf thoedtalgtts NG dtRicpslly) thy &Sici¥BYYy of the process
result in formati on of two phases that may reduce the

mayt beefliqed. &or example.yaeateddegatpen of Biesauda fepd/fatq) msoduct mixture

and/ or | f : Cont r ol
m5 cedshlbfiaPodile o hudiHiudt wi Qe SRt Rdles, 1

conipuritigi ROcaskihp theB-vahicalfYisd Gudeed ftdalbrbeud ntix@kd @ws be

the C5 asghal tenes to be reduce Wgal.qle} t he. MCR cont ent
megrtofeseandstheiaabiibaoighe prosessngpade g@yd 1 rpdedpgd/tokad product

. . r e
iR oy g B0, ARBRANTEE Dot B Akl LSO a®
flocaulbidat ofgplaireass oy thecrddd feed gateralBpeccats. AfjtietP-value is initially

i fferent t eratures allaws .for_selective change in .
at ehided PR UG BBIE RECARR S FRAFCAY Fiiig diHes SomEng on this
incﬁfsattt, attth¥ gﬁd@?@éa/ ik ﬂatlﬁivel:y Qabifet duitin tcHﬁt%ctﬁriQ? QY &R d/total

eed enters a first contdcting zoné at the start aof a
prophuwotmbgureAtdbilitys ascosassct iy veleapeanbaicentiodled bg controlling

tenmperatuyre in the firs ntacti ng zone. O he
cop B OE SIS PO e b Toler g e of cataysts, o
coln®BREHAS HEROL. t HhdhtbohBOIMAE Y béRactin@WohfitibRIREY MR coffrolling
cetera) are the tenperatures in contacting zones that

LESG tpopéreivon edesaiiredhydrogenfuptake, aode feed ifloty, goemnbipations thereof.

first contacti.n e rature may be in a.range fr
10015565 RS E o bR kbR Sl

aspHaltdndsang@r bihdt adphaltéired B BfoveDwhle RGintAhingGhe MERO€ontent of -
different than the first contactl%terrperature.

I
theseshe EnboBrmestios Of iseVIEcemERnE e hyep Bearpiaka od/er higher

. . e p .
T e T g s R
stabilily of thenatetbed/foedl @soduoniedireiand/@r tifeusfene or more of the catalysts.
productrel ative to the TAN and/or the C5 asphal tg)‘r}ﬁs
¢ patalysts

Cangpt elrfongacting tugetrdarerapd Jydigsen yptalss @rcombipation vy
. -t ’

oA bl AR (P g ARR TP RSO MCR bofiBiof the
cridedeshordy abanges by & hdlativily §axlbdmeach ot her. For

exanple, a first contacting zaone may include i rst ‘

cat D ysie Epoakiiest SrrstneRoEaigY pastralsd suubeRmperatires
in 6RNSARbINGnEORE FoHEs hG v derr@bReOfeitRlo 48 tiltfkent temperatures

descri bed herein. The first contacting tenperature nay
allbws 85GeleCivmnchan geingwedmided propertics while ermpeaiaingrtbe stalyilityeof the

30Q 0C. . Contact of th feed in t.he first
orilg petliort Brestirkm e ThE ST S § B gonipGinergu pifhe st
of 6 Prdtle¥StA @i"rsttcbﬁta&'ir%}ﬁﬁl%)éﬁﬂﬂ@fthé'feﬁlﬁéfdtlﬁ% i theORS R@tacting zone.
with the other catal yst(s) in the second contacting

Otherrrentagiing esperatirgs (fpeexasle, keaond Apnparatuts; thigl temperature, fourth
asphal tenes reduction in the crude.feed relative ..o

tor R L) e DRE PR SpTing o] faafts bEsifigned after the

firstrcafcti@esbnah enfitsheortactia t@igér@cﬁféqﬁﬁy bt A@hgdffom 100-420 °C
tenperatures are within 10 C. EXAMPLES Non-limtin

ang R apgeind sopipctEngismperapire pay & ina rangg thet yss20-100 °C, 30-90 °C, or 40-
60PCERAERN RIS theeﬁlrgt c%%?atcﬁrrfgs temperature. In some embodiments, the second
contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product



10

15

20

25

30

with selected arrangenent of catal ysts and controlled

contacting conditions are set forth below . . .
wex@apbe311l. Preparation of a Catal yst Support.P@I/US2004/042225

support was prepared by nuldsing 576 grans of al um na

SEHETINC O I R W
the B BmBint B AN bndYof Ci SsphslichefreducBbn, it anst, &hen Theefirst and second

resulting mulled mxture was extruded through a 1.3
comegtingyermperptuesearp the sameds jog tithiy b dn obeachpiieroc,  and

t hen. cal ci ' t '
o - YorgrahEe Bhn il Aok R ! GutsE AT a fourh
cathBat(#) andhaeeaidcdonedtify ppe thayaslude ated catalyst(d)idestribed herein.
furnace. The furnace tenperature s raised to,
The diys-conpetimgicmperature Ay AV Grad it secd gontaetingtemperature

f
o FSRET G IS S AOER 0 AR T MRROL b

andbtifounth,catdl B0 ABthg hiyhsr efmpatapive pabuiv cvatacOWiR B8 ghammstalyst(s) in

of delta alum na, and 0, 9781 grans_of theta_al um na, )
thesecend SRACHEE 785 A BpUliit BICAET (TR 1APh&nd g GorPhkies reduction
in ! £tk 1 4R TRNGnARA C2adRbRinR ¥ RIHG e Yme crud
mgi..éSC%Li&gfﬁ%. The support had a?go@e s][il ze dicstri bu?i onecru ©
fead wienatherfickt and paoad domasingrieroper2@esAre within BS.(7% of

the total nunber of pores in the pore size

di stribution having a pore dianmeter within 85 A of the
EXENiEEPore dianeter. This exanpl e denonstrates how to

€ a support that has a pore size distribution of
at  NemslimitB®g exampltes ioh sunpodPrenarativaseatdyst pyeranaions, and systems

d.heta al um na. Exanpl.e 2. Preparation of.a Vanadi um
wig ey R g b end CRRed Bl Rer b A g g for
belR¥ e D aneter of At Least 230 A .The vanadi um cat al yst
was prepared in the following manner. The al um na i
Exampled: Preparationpfia Cataks PRIt AsBEIPP Y Vap ﬁrqggg;#rhyénulhng

, .ed. | nai: . < s

ST TPl BRI JRC Y96 G Vit
U.BiA hwiR 585 granéf witeroanidBegramabé placiAl piltiodcid foe 3SahintriiesnThe

was 2.27. The alum na support (100 [

: ! gl) was . regnat ed
resplting mwednpragr ovasicirdegritongh adol Titlobe ™ dig Bl griecbetvween 90-

QUrs Wi th qccasi lo Ltation, (dri at . faqr
o N
willPAf diad PBref BsrHbibh 61013234 alTHS talciabd Qippeet whsQacd ai1® Lidberg

vanadi um per gram of catalyst, with the bal ance being

| y
furpaes oFlte. fumriage {eansehtunn veaatraibgbio 1996-1409 6¢ vey 16 hours, and then

j.stribution Wt i [ .
nefi b Hlgr a0 bl BRAA OBl MF EbR ind¥ed poferam of
supibrt, AADOB igerindd dfipanfifa dltendfa, 010608 giaals ofutphaal@hing,d.€208 grams

In the pore size distribution of the_ vanadi um cat al_¥st .

of elip alupinee anfl &HE8 egraggstoh thetardumings as ¢riermingdly pepveditiraction.

i Thi I j
i R TR SRR SRS R SORERAIAIN AL T
suppdrihAl gt size dxtrgbudion vether media@poleakahetd36r 282 A, with 66.7% of

the total number of pores in the pore size distribution having a pore diameter within 85 A

of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng

a Pore Size Distribution Wth a Median Pore D aneter
wo@Roodedsenst 230 A. The nol ybdenum cat al yst waBCT/US2004/042225

prepared in the foI | owi ng nm@nner. The al uni na support

EA&% ¢ ;, X ' Nia ra'HJ é WE]I?lstlrlbutlon

Withe M@Hmhdaﬂu anameeedm attllmastszﬂwzij The mdpme pzaal@zdt \ba/s prepared
conbi ni ng 4. 26 gTams of (NBU)2Mb207, 6.38 grans
f

O MO
in the fglqugmg,r%eb hpoalypgnasuppoTh pr@agqqlsbydhe method descrlbed in

e

EBRRCT. 8T PHLe ey Wila vaipliufl indor BN R ARbERE by
cobidihg A6S geAn dfFNOB0,4 an 82qdramds of d'é]&mbc&hwaﬂr. sAlplt oftthe solution

was cooled to roomtenperature. The pH of the solution
Wagds2’5 36. The sol ution vol ume was adjusted to 82 nL

Wit I

s TERAEEE SN PO g e R e st hrion
solitibiitaged for@gedird with dctmsionsl agitatiomaeiad kb °@firtsaddralhours, and

dried at 125 0OC for several hours, and then cal ci ned

theat calrgeedpc 4867 C fotrbhows. Th‘érqsléléll}g Pﬁtﬁ]gsmﬁlw() 04 grams of

B R e "

hadie ppROeAUTEBL @Y ith ambdaarqwr@ diihieer @ S50 Kb b bR voMih8 of 0.69
rredl an gﬁore di amet er, of 250 A, a é)ore vol ume of 0. 77

cnbég\, pugl 2 giprdace arsgrof 44@ nRfee aA«zlﬁlt@laélYné 70 ohdien tofad mempbgy of pores in
the d}?df% (J{fzgﬁ%s{rgbﬁltugtl %k fhe ?C{l sal %S%ﬁ Jé%ﬁé?lgétgr \%itﬁlﬁ 70 A of the

mediimnpiediamietdni n 86 A of the median pore di arreter Thi s
exa | e denpnstrates the preparatlon f a Col
lscfa&aﬁng?ﬁffempmrﬁss Segigraradiopdt gitstimg @ﬁys&dwn%\a pore
si %ﬁﬁhtfdﬁrvﬁtl% ﬁl@&faﬁ? %fddl% £654 ga%pZﬁAExanpl e 4.
0 ybdenu

reparation Vana I um Catal yst having a

‘ Exlanmde Si ?eerﬁ‘iratwm bfis Mboly bWl é¢rtuna Ovitaly strhaPiorgea Poen®ize Digfibution

28l e B ST S A G Al Bl
prdq;afaa% %& feno&vﬁl% Iﬁﬁ{dap dTH@ﬁﬁﬁth’fhes‘ﬂl béxt Frepfll ®ythe Mefhod described

i mpregnated wi th a nol ybdenunt vanad| um i npr egnat| on
in Esdraple drwgsrisypeegpated svithod nolydbdennn imgregrasiontsplationadhe

d nbi
mJPpth 15D a Aot nsBhEnms, b hiRoe 2t
mﬁg&%goamsg_&m BORIJTRND 2 Bihes dfNEA) H,00®.23. 28mg BANE

of deionized water to forma slurry. The slurry was
mdyesthaeplamingSMFE i and 6.5 digeasey fideammizetl waier tg §o1mya slupre The slurry

wad SRR 4t 13 EBnRR Pt Bl e BARESGhPE ped cooled to

rodth ¥aRrdud tThe 401 & tﬁ%olﬁﬁord@h@ﬂ Bge ¢h§\@61ﬁﬁon Wd18me iwas tadjusted to
sol ution and second sol uti on were conbi ned and

82k piithidetomizgdivesititzed wat er was added to bring.the

co so el d .t

ot ybaaisits raff ) Wisbitat foteabisd Pk fal Wi
1m}9@§nét[ﬂ%rsﬁﬁiﬁ@h cWiSAD Adifs Wh)b@@ﬁ%mﬁﬁf AoHABEM, Wied at 125 °C for

| mpr egnati on sol ution, aged for 2 hours wth
seecd dsusnald then taitlncxhat 480 °C for 2 hours. The resulting catalyst contained
0.04 grams of molybdenum per gram of catalyst, with the balance being support. The
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm3/g, and a surface area 0of 116 mz/g. Additionally, 67.7% of the
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dried at 125 OC for several hours, arid then cal cined
at 480 0OC for 2 hours. The resulting catal yst
wa@omsasasetd, per gram of catal yst, 0.02 grans 0PCT/US2004/042225
vanadi um and 0. 02 grans of afol ybdenum wth the
tog‘? elﬁégrt&ﬁ} dﬁ% i lt}%?fg)rré fl%%— § }rgq?llrtllxﬁgfl I 1 Wﬁ%ﬁhma dal%st had a pore
dlamemdmmﬁ‘ﬁﬁéeA ocﬁthe&ﬁémmpdi’md*sarmataﬁpl e denonstrates the
prepar.ati on of a Col umm nmet al

um 5_ netal
cat al§is exaarle dgmansyistes ﬂ%‘? PPy rlden ?fgﬁﬁpwm pstah caalyptdiaving a
A Cont act of
po?@%?eg Sﬁ?uttlgﬁ vﬁ{hh ec&%@ﬁ&crgt a y@fg@%%ls u3l%ar r eact or
Exdrhpleal. d%mbaaitiom qfasMblydxdedumméamﬂminl thvsenawmg adore Size
[ es t.hr oughout

g ‘- EAS &P Yl filling
mmsdémearﬁaf&@@ﬂaw%s '}ﬁéﬂ%h'th@qu’lo%g ﬂaﬁﬁer wahl aRfnina

the reactor wth catalysts and silicon carbid
suppoxt,grehredShyathe arathadbdeseribedsn Exbinple Nivess mnpiegmatedswtn a
l,con cargl de. i s bel |ev$1d to ve

i I
3y by By ey So R e S Ml o Bt solution was
mQ&S&}f dopesining nei4uramb bf M?&M&@; ven &rith /e O d b6 8Rms of 30%

equal vol unme anount of i con carbide before placrng
hydregenipgraxide (FhOo), OHé ga:ams elompmagtheontanpoe (VMBAS, avfl 3t2fegrams of

 eact.or. The .crude, fee Wtothe

GRG0 e P S ort b o PG SIRE T BEo Chd P LYt BIon of the

sofitd.| PR GRANo IO ROSIE I ORRE Rinpefifuro! t om of the
reactor to serve as a bottom support A bottom

cat a‘w@qond ispliutiom wesimaile by mpmbiming 3.42 gems)ofWi3SO4 with 40 grams of
0Si ti 0 ndtgo the,s ar bi det
e Rt R3oDhih A5 Rieoh SPuPE R rtbineal A Sy icient
demrmdebva&ﬂw&z;tadu@mw/%ﬁﬂg the BBEbAB] PSILBoSIATBE S E 1882 il té\wield the
W th 66. 7% of the total nunber of pores int por e
melybdenymdyanediun igrpregnating selubenr e dlnminsrwag lmrqgna@dmth the

m&g/b(ﬁ%wda%aﬁiglag%dﬁ a%fétﬂﬁ? E(ﬁ{l 10r%j gg%cg f%tr 221 gsa\&lg'% X&a&ﬁgal &gltatlon

dritidek b5 pe forgeadhitoue biad theh caerféB at 180 @fR rz%ub,elm 8§hlting
al um na support. A mddle catalyst/silicone carbide

caplyet pordaings PeRBRMRiaibist 10 Gherams o f vepmdam aik0-83 rages of
f t
G 0B R PR SOTIEH SN s

poresizadispidiutotlivatheteediaf p@8 dAumetdrtdf 366 A7% of the total
nunmber, of pores in the pore size distribution having a
por el 1ds expstnle degpensirates Hlemr@?ar%tw Gedrenmp Srractal ande @plumn S

m%lé‘l%gf%fsq hswﬁga @D%éssgzgcaqahﬂuﬁb%ﬁh%egmgﬁ) eFIha %&% S{f %ﬂ@eﬁst 230

enum per gram o
Athe bal ance being an alum na support. A top
d 42 cnB)

ample 1 A0 gAilgwéartr%actor with a
ceh@4IY l?oshme@%} g&,emag %tﬁ BRrARRbIS o Roshfe

por € size distribution a nedi an pore di aneter of
terhp@Auaasdhoophait nedtalysObkedy r%mataﬂysﬂbéc},/wm‘ehmcbby fiflirgyrthe space

beg\qu]aﬁea hé%(b% etlnrgi atnhlgnek%%!/a otetheb Felagt%r cataiys%/s and sﬁlcon carbide

(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have
low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a
w@e@hioeeddizone. The catal yst bed was | oaded i nt BCHUS2004/042225
Li ndberg furnace that inclu8ed five heating zones
COr rERRINEH 264 Hewith %&@%@@&agﬂ&ﬁ ithd !a)g) Jrom regatglddo%e bottom of
and bottom contacting zones, and ottom sup
thertpactont Siligen sarhisieavas plotitideel ajyhfr thtcmln:I atiha ge@tcgas eemas asa

xt ure of % h en su 5 v
boffolt SibBart Aot Rl B bl T RRE (B eng’ s pogifioned on top
of 1he5s1l1¢dnﬁfar‘tﬁﬂe 28R ool dohtichRS zMR. UMR Holbin é&falz%s@h?él a pore
cat alét silicon carbide was not counted as

sizeisistyibntipmevish a swdisnynorg diameiepof A7 dy wdthdi6. 1h of the total number of

d
Pol 0 U R 5 55 PRI B B mecin por
didiadteti. Mthecott3Bca@Tyst thga@edd BOs léﬂaﬁnszémﬁ& yB&&Rnd ST €05LShams of

mcremsntall to 316 0C (600 O at arate of 10 OC
brarerapef Cﬁéhfﬁt withdhe M@tbﬁﬁ@ @mhergmmmpqmu nt ai ned

8 R O I P LR oo

bottamrcentadtieg mttaﬁmgmﬂ@&MQg&bh@WHe Q1 dGOQdtaly§ had a pore
@ ent te eratyre. Crude fromthe I\/arsa_zpl atformin
Sizg QSRR tiongY iU Mea 1 RaEs 1pmeter o8 AnwithikedPeaf the tetal number of

pof?% G it o?e LisOBEHALHES HQJH];%;H % cﬁgrgé)te{)ﬁ Oy A ?f éw median pore

hour s formthe cru avi ng eproper
diasnetera rThzemiddh ciimbfsecdntaifdd®.07 grafimeofaricideaie@d8 whsnd &
<{lﬂ}%he to t e reactor ie crude feed fl owed
m oygR Hﬂ YSho thégﬁ 2REHPBE A FURHRESUPRPHA| e
COoNtABKy cﬁﬁlﬁgﬁﬁco&%}tﬁﬁ‘é ﬁlﬁﬁﬁl@“(@ 9&3)2\2%%\gﬁfb%e@ thé ttcgj'% the

support of the reactor. The crude f S con

- migylle Gortaefingarone keforatadtoy sota¢tingt dope pThe apoatadfst hydls pgersize

S, actln condj.ti re. as,foll.o rati o of
aisfirio S e T BRE iR o IR % AR f Bueine 00 Ph Bttt or
obtledidd pidafn?6X0Q .
TS 69 WPa (1014 3} 1§h &#ga?ﬁ%%n%orﬁ?glﬁn%i a2 dfufhina
Suppefle heated to 370 OC (700 OF) and mai nt ai ned at 370 ‘
oC the three cont
2 ondlegh ParoRR ol SIREL B MIEEST 16 ob ABplafHeiCz PR 20 A el space
ancf ol Seoni a3 Heigrense; Thé 9aigs( WeﬂEv&ﬁbacfe@ finte (&Qnﬁ%hrr% furfRd that

Bg;n 38% 0C (730 OF) for 500 hours, then 390 0C
incfydd fiye heaitng 2988 rieapRndingen thoprebeat pour ﬂ@npp,fmxddmm bottom

COIR&HgﬁngO &eaﬁ glboﬁ&g%@gql{that is, the crude product

éxite e ca yst bed. The total product

was The tertaidsts &cdare sulfvdesl lyaiatrbdugpinigh gavases SNt af 9 fvol% Rydrogen
the total product

t
sulliE RO Pkir o 2as e 1 aBER BRICHASS 18t b Bise of Bascous
mithR [RY S6 MBI ) Wﬁﬁiﬂrc%%lﬁy J&g%%rbﬁ(!leo\)yawtcg@tgc? %S ellqa(t-iasfthe

exiting the system was rrea tte
volTine of catdkysr emperataes qiehd cmmltzccahg ;zomelsazlreyé atrdased to 204 °C (400

omaet e 9 e conponents of th
PFeal Ry ad o R P TA Rber ol ages By th canssting
1€ LRI InBRAsABh&Bhe RSN ﬁmm@g "PYdiR
“0 pr oduct prsoper ti eg ar% sumar 6gée in %E[E SI? é)f’(ﬂgﬁ%\per hour.
Theyconpestigp gomesiwerd ataintained ati3d 6 A€ doiearpranthén imarkmeneily raised to
37 @08 f°Ff5¢Jeg? Hour od udche’ld & 337ld E%r two hours. The contacting zones were
allowed to cool to ambient temperature.

Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an
oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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content of 0.0075 grans, a residue content of 0.255

granms, an oxygen content of 0.0007 grans. The crude
w@e@doeddthad a ratio of MCR content to C5 asphedT/@Rme4/042225

content of 1.9 and a TAN o0f690. 09. The total of nickel
pr@petrta? ﬂ&%#&/{greg@tgg%ﬁe 1 P(\lth p/g]Thégs?ude' fggdswgg fetdqg I‘;]}%e top of the reactor.

Tk@\&ﬁc&géed)ﬂdwéceﬂ@@agaatthé preheéMch[e )top/ecrrﬁatslng tznnd: ,amgtle cohtacting
the crude feed. The catal ysts Iives may be correl at ed

zopg, hoHemGoRisEHRg zone. and bafiony sypRryof theggactpy. The asuds fegdaas
copfha AR Bl i elgsnemaae, oo g0 RBrime

cohdlitieng Wére)as ffﬁiﬂowmz{tﬁmﬁ‘rm/dtogaﬁ ghhe the cahde fepelchrovidéd® the reactor
caont e SCrJ L his exanpl e. ot 13 .
wik g abunre R SEPabE YRS D" (118 s s R 014.7 psi).
f o €] o
T dhge &&‘ﬁﬁaﬂﬁ SR Sofibcatil & STFeC. t%ﬁ?%*zﬂf%ﬁhfy*‘lé’,%l@eﬂc%?’% C for
508 hoajsorliempenfturthef thanhreé cetadting Zod Tvart thendnaroased @ahd ngintained

i P e oS o AR 1§ 1 VLG LB 530 fhs s 30 ) for 500

hohﬂa{heh RE( e@t 7 4/4p) Goangoio o, QI{d thbe 3sat@l st °F§‘ st ﬁ@b hours.

beén affected. Typically, a pilot unit run time
300068500 prodves (et isethaicorlepooducyant gasy exitedrthe mtdlyst bed. The

IR N T N T R—

thedto‘sil thkawu Wi Wphfated ifRGheBrud® pR ddtEiEtds. Ohs Blpul B3R system
and addi tional catalysts having a pore size

wadiur@qaﬁm@d by grinags e wacaonizgllem %reéltmgéh@sﬁtem Waameasiged by a wet

tesk?% &€ 'Th? gru]d§ g)r&duc{/w{vhgpee} odlc%ﬁ?tangg{é’ o Id%{éfm n%taﬁzvelght daercentage

er "of por

- of n&mpoﬁnamﬂtbé civklé produédd ’JHneQésulltb ¢isted diccdvep@esofihadeteghined

with controlled contacting conditions, produced a
Welght PeresRigasidl CORPENGHE | Ga%s proscpigpetipy dg snmanged in Table 1
red by P-value, crude feed/total product m xture
stabi'lity was maintai ned. The crude product had
r ed cestioWANh Tablduc dab chdude\ﬁr&duat bad, @at grameafincedt mroddaira sulfur

cofBEel A B e e FORTRBEO SN ERHE HhERUARB SO of0.0007

or&ROUERY cride 15118811& hdd g r&‘&@ﬁM@RV@ﬁte%@% C}Qs%?{ﬁlﬂafn& &S}ﬁ&t of 1.9 and

properties of the crude feed. Exanple Contact of a
a TN ¢ 0e dhwitethl dfwaclChaid y@laéluiﬁhwas I—Ea@ewtlaorﬁ’or e Size
D s uti o W|th Par e anet er
Bt e Yt S8 AT dvere AR BTG B PR iCing A ghie] fferage bed

tethP@atiH W ABTY) woal e leAbthCIMAGhid bed. Omﬁé tatal ?@ts &hv¥Shay be
sul fi ding nmethod, nethod of separating the to

copelotdde t@rtdmn@tah@@i obithe gafalyyihadg It lﬁésebfmdéhqira@amb'stvlefc e
deéﬁggseg,aag\?ff% an%gega{sjelé beﬁggr g rlrSeEg( thlCiﬂSr%%reESaegl atf‘éﬁégwgﬁg WRPsus time

(“tCI £l emproeemEht @ thedcrtifiefee & acthe onvagire ks dciivdd i@fthik BRample.
eactor to the bottomof the reactor. The reactor was

quﬂu I3paepresestn tb@ﬂf‘é@ﬁ@twAtBil{oOf the flnee ¢eatacting dgnasaisriup hours of run

- S [ e t t

oL PRS2 505 ARG R B SOPOAPAS B B

mdjéitglof $Hel 1Sih kinG) the CWAB TUef the K&Mﬁcﬁm@&@n@d’dﬂy elhiged approximately
positioned on top of the silicon carbide to i

20°°C. From the relatively stable WABT, it was possible to estimate that the catalytic

activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedi an pore di aneter
WO@R005AFAI1 Wi th 66. 7% of the total nunber poresPCTUSIVE4/042225

pore size distribution havi®ig a pore dianeter within

32 of th C

R T
a porecind dlﬁﬁbuﬁﬁriimmfa medial pat diavdidr dffaelebsl 18003ea1hbadtijt1onal
support. A top catal yst/silicone carbide m xture
caf@mafs hasng Bare sis é@trﬁwﬂ% Withra medan Bete Srarede i laetr%e “between
90FAA 0] 8110 B! Fond BEM: AbE AR in gtégp&e Biz€ asBlion

h Sstribution w t
hadihgﬁ@bﬁer d1®1fnefb9611thm 4§ Ah)f(ﬁﬁ: ﬂiéﬁlalﬁ pbﬂeeiletmdftad wnﬁhrﬂoatroﬂ)éd

pores in _the pore size |on S
coa%twet@p et teny esi\aéq‘fa me aattlctﬂﬂ%é ueft s
mdaQRe§ @%?l-\yaﬁf , EﬁﬁE et dgét%ttﬁ‘g stﬁbﬁkﬁlva@ﬂl%n@alﬁgd The

ol y

gr ans enum per gram of catalyst, wt

criaelpactivet heed requald PAN ared@iediNIGWEFe aohﬂenﬁeraﬁhseqwéﬁlt lcmttemt and

rediie obyega comCarelsliye Ebarids e Fhie threpigus Solin g B vao
coﬁt@ﬁ‘td(ff‘:thé &h8e groﬁh&%r%% Lri08e8f thpRt proptistdsrch e etie It}‘eed

correspondlng to the preheat zone

eatl ng zone
, I T StH ] PoreSnze

.CI d V ez I avi e o ert| s su r
Di e. lﬁ 21 r g meg B.’e ] Ll'lpxe reactor
| S ll

appdreus (ék@@ptff&eﬁe ﬁlhﬁh\b@ﬂaﬂdrtfoﬁtéﬁhoﬂ SRtAREAE SGttesy, @@l yst ﬁﬂﬁdmg
contacting zone, bottom contacting zone, and bottom

m@lappb methqdfoftsmratmdh@ totalpedust aribmethed ofaralyeng hetcsele product
Weée é’l@ s%%lé Q% hg (} fr‘f]lgé%g%/ éé ? ig%%ﬁ &?algsrt %\g’a‘g;ﬁ%?ecp %tﬁléﬂr ﬁgaq volum
of eillicbry lrbiden gas to-the crude feed provi. ded t 0 t he . ,
react or was 160NnV (1000 SCFB), LHSV was 1,
pr ed¥gcaidgdecdslay (e raasior wasfkqny thepp of thﬁ r%tﬂrée thertg)ttom of

theé%ggtg CV%%S&%% @?s ﬁl?e %gtrtélﬁqgt }elrtlgt{]ﬁ)rllgg}ng ﬁ%ﬁr?eg. Qhicon

‘ ca@@t@txﬂﬁ}tpdsglonechetstha\boteom Ioé thelraant@ae selvansla baitorh aupysdt. i A bottom

f.ol | 0 f h
cafigio Bes e e SO0 SD GH DY PR Ohiwp SHBE BecpBBpbIde o
fo%g ) bf)t%m 36Qab01y z%ne ande b %5@ f%aﬁ%%r@ §ike Hf%fnb]ctagn with a

urs for a total run tinme of hours. The t
mqoinamdmt diegietee df ﬂh’éAt; watht6or7% nﬂtlmgahmpab@tpetes alsthe pore size

iR Randat s S TS b T S A B b Sy B, Begpotom

ca@iist MBIUBEPO 8 S Stk of THSlyBAdHAE RIIOFIOE braRRGf nRKE] SHr 3RO bf
crude product, 0.0023 grans of sulfur, 0.0034 grans of

ca@byg@nthtbehmlanc@rt@mmpm@o and 0.378 grans of

;rez I/—‘g fé)gtcggijy% g\%ielr__ca ren'rg%tlge 3(68 f ;Fh? \gasgtgol’sl,l 1c1n€(|i on ltjé:pt of the
boﬁ@tﬁ%ﬁiab@ﬁ{ﬁm% h@foraOme @cﬁi donactiRg z6iiel d&eftéjﬁ EatallyttthatiAore size
catal ysts having pore size di ste&l butions wth a nedian

dlqér@btélo@watm wediap parerdiggetened 1deh, with 486 ofhe ol él@mé?er of
por(icirs}" d déi? %@%ﬁtlé@ﬂa‘ﬁ £ g&%?ﬁaﬁéa‘e\t‘ withih ‘%L& §8the median pore

C on en conten
didnedté! IThe téPcdthlgstinclpdyd0.es gleﬁlstolﬁeldkeltﬂﬁ Of. ERgtamafoif hdlybdenum

resi due content and VGO . . . i .
per gram of catalyst, with the balance being alumina. Silicon carbide was positioned on
top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the

respective properties of the crude feed. Exanple 7.
w@omsaci3inf a Crude Feed Wth Two Catal ysts. TPET/US2004/042225

react or apparatus (except f@dr nunber and content of

contgely '&Qdeigi};ﬁé%mlag ‘;ﬁ%@hg ﬁ{e;‘p& u}é&‘ﬁest aﬂeﬁqﬁ' g"EbIe 2, FIG. 9, was

sepafati on t analysi s,
fed at ‘r’hle)tsp oﬁﬂhb féadiong The tinde f@mlrﬂmtdalethﬁmgh tlmpreﬂmt zm’metbp

6. A de feed 10 de
C%F%Bég ??réfs b%mmﬁﬁ?fgtgféﬁlg. Zr%relera%EgOéomfsglém‘)mp t%ﬁé%ac’Foéd efhs crude
fe&ﬂ%a§ Oyiied WEn E&%‘&f‘%ﬁe cal41§st6 fHaie %&&%efdg;ﬁyg%gw B2 OFhe

e pr eat zone, top contacting zone
contacting tomijtionsveere amfwllbwsi mto sfihpdo genogasttdn therezadst foed provided to

h
the e G B b o nd 00 SEEEISugS §owildd e plofat? ue oy Mpa
(10@457 ?9% NiBe find &&@&n%&%&ies \Jeéfts}{eam@cﬁto&d@ °b (580 9F RS Salhfined at
MPa (1014.7 The two cont act| ng zZones

26ﬂe°|Ce(5ﬁ@ 8l efar 2817:h<en’s n{?mlpérawssﬁ BheQ@o( @BGcORY Zonks tvatrethen

. t 10 Th d

inG B g AP in{ e S vaE sPiGe TABIC B T e pguss. then

2880 (350 PFYXBELIF Rélirs, Thax ﬂrsu@(omo @pb%k 36@Houks %nuﬁtﬂem&hc (650
calcium 6 wpp m of sodi um pm of zinc, and

“FnlopA) Spups e il the ok Wehqmduct nad. per gram of
gg(;glghﬁew %ﬁjgn?gmt eXRQéS %PQ% ﬁa%lsgl%riate(? gﬁg sgx?becfr% Eg)(ample 5.

THeaFudbustodid Bad wm@dra@rmlerdﬂoasz Ml ahtaee@gmel @faﬁ)ﬁy ®F 12.5 during
are listed in Tabl e in FIG 10. This exanp

progestpgt 1he eyde a@@uetdwtiamr.gﬁ@n 8f ciude prydyefe OfOQ%%j grgmstof sulfur,
04988 SESEISYS AR IS TR Ba02R LALLMl R alfon

prepartchudehe drAlly padoeduckded ot BABLEI indiIG. 80di um - zi nc,
and pot as ile sulfu

si ym, cont ent co tent, VGO .
cont %exagﬁﬁ © flmonsitates JKE epptagimett E%gf‘édﬂlgéo‘béﬁatﬁ}é(ﬁfé having -

pof&e @iﬁ%’b&lﬁ&‘i’s B %ﬁlah?ﬁré GaReRE Ve ra?igg %@tﬁxﬁéﬁ gg -gg 0 Wroduced

crude Cont act of
a dfiideprbdunt ﬂ%hadl ymdu&dsTANs aagrphcéd NVAVF &)letﬁb,rﬁndcatredlg:ed oxygen’

It E ct t t f
conber SR SBnERT gt dBREBRE Pt DBeSF g erentat YGP
cofithf b0h6rudB bitidct Wae Bovpial 100rOSGE re%ﬁ@cﬁfv@tpk@%mes of the crude

net hod, and each crude product analysis weré the sane
feets descrl bed in Exanpl e 5. Al cat al ysts were nixed

¢ act Ol ] os sz}%th E%{Ié\rﬁ apparatus
(exdégt ﬁah@ﬁberﬂma c@ﬁﬂéﬂﬁoffc@ﬁ&cﬁﬁ@mﬂew eat@llyste A6 tdtA3edAlct separation
was fromthe top of the reactor to the bottom of the
methegs cide pmpductalysis prdieatalys spdising mefbad aere the spyoe avdascribed
m%& ?f%rg reactor to serve as a bottom support. Each
reactor had a bottom contacting zone and a top

contAciide eedBE-10°6ré¢) Hahidgalad plopéities humeaneddamabes, FIG. 10,
pl aced in the contacting zones of each

m Xt ures were
WS E TOgRS 1o thbicacion, Do daeon Seped SHerel e peheat zone, top

contacting zone, bottom contacting zone, and bottom support of the reactor. The

contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm>/m> (500 SCFB), LHSV was 2 b}, 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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of the top contacting zone to fill dead space and to

serve as a preheat zone in each reactor. Each reactor
worwsloeaded i nto a Lindberg furnace that i ncl upketuszmos/042225

heati ng zones correspondi ng2to the preheat zone, the

10 S0 BB N R AUBB0G e hPt vty o 162

duﬁﬁg @chsisilig | Tigoorudeysrotiake hadl X&Wpﬁﬂ(&‘ @hBymy@eitppm of sodlum 0.6
positioned jn the bgttom coni cti gg zone. The cat al
WIDPFR| O g, anse3 WRRERPEPOtassum.y She cryaq arodyetdied, B gram o Crude
gqjggphor 32& algv%f' ?ﬁs@%@@k’@?& r?:lgb gg@ir?'gg eg’lrkﬁ?n%n%%&ﬁ g)gor t. Ojlgd 0.401
gramd yhdsiduen Addisibya tprepelrtiesad tlxacrbdatprodiottane Bst¢dlih Eab) 3 in FIG.
with the catal yst having a pore size distribution with
105 nedi an pore dianmeter of 180 A was positioned in the
top 'Hﬁh(i’g‘&é?ﬁ lé‘ger%&ﬁ?rateg_hﬁat H&{ty&iﬁérﬂﬂ@ﬁe‘:&ﬁ@ pac) V\hﬁiqh@selected
total cont granms of mol ybdenum per gram of
catbtsesl wish ponaisize distebuiaing ircerange 964 po dr prodinzt ai amedeugteduct that

b apBe TN AR E 40t R 1 Mo b AR SRt whil

sufat @Yt/ WOl @aRknt AND kidRiuBIcshteheof(tHS a8 brdé@ét were 76%, 94%,
positioned in the both contacting zones. The

and|ﬂ@&%mfﬁbﬁreﬁmcwclpmnﬂl@@bﬁihﬁ CUHleafB@dst i ncl uded 0.143
ample g »  Hee apsyst'SyStem ,zgl%z&t

J iy ar ui

Vaﬁim@qmnta&m@tym@mgn E@dh&’eé’cﬁ&xf @phﬂaﬁgr{e}e@pbfo@ ﬁlermfﬁw énd
(12 cnB) was positioned in the top contacting zone.

corptat efsiopiEEREITANEa) SRcpstatahiss Sltlﬁémgan@h% ep¢h tofab prasiyct separation
meftrlg&{i %ié(tl e&% c%&?e aﬁ)rgﬁsltl afl 41? w%r s%@%%e%g%‘%ﬂd 15 %am%ale 5. All

enum ca esCrih
catabRe Wére iasdvith 811M/ax$ czn’bidedn wnvblmn&j tatic ofi2 @ambmﬁemﬁmlbxde tol . -
positioned in the b% ntacting_ zones cnB). In
Paﬁﬁaﬁ%bfséu& zss ohertreargiraed hes SrBere eI Fgh Sadk readtor was

frop@fi! t¥}g réefc o BRMUER AP HaEof. 4&11%&@%&%@1% was positioned. at

posi t e bottom contacting zone
the et ine oﬁm&th rmicj,dwcﬂ@mrm as Thatone sulmnloyts tEacin cdacide tad pbottom

ram of cat t, 0.09 grans den
coffaie wmeand riro Contistge don At (BT SR MepS coidequixtures
wetr@?lagéﬁ AeE c&ﬁhcﬂﬁlg%bﬂéﬁ' JTRaGHRRALE, silRoRDLN b r\1\l‘a|1§npos1t10ned on top
alyst/silicon Garbide mxture (12 cnB) wa

of ph;:stpp nomte@tmgﬂone ta B deashepaes amigozorve as meehm Apind émeaeh reactor.

e.sa S he t cti ng.zone of
EagR RvE Y T Ao e RitogS ol e e A
coﬁf@ﬁoﬁ@]hgwamfpr&ﬁe@f £she, thh &R0 BEREAThgI Adned) a@d’ﬁfé tdttoR support.
tenperature of 93 0OC (200 OF) for 12 24 hours to form

t he le Ea@plece gn ﬂlmalgn@dmpb/bd@ulrynw&vh qatplystailigpoprabide aixture
UL A s g1 S SR SRR, [ham o
cafaBBtl 0f1|416Vg€&in§ bf @uBbdédven, PretTeaims of nickel, and 0.021 grams of
phosphorus, with the balance being alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
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 grams 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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zone, top contacting zone, bottom contacting zone, and

bott om support of the reactor. The crude feed was
we@oemsacied Wi th each of the catal ysts in the pPEFERIE4/042225

of hydrogen gas. Contacting3conditions for each

exa e we as fo 0gean

cr adB rr Bl Mo Eme Rk bR G RR B3 bt bide mixure

(4SehB)wasapogitioned intha boﬂhroeﬁ&tm@ ofnegaThe ﬁr)t&lcﬁmdlmslyﬁd&lum/cobalt
MPa (1014.7 psi Ohldurr&gcoﬁjhefr

catabygt lﬁélylfigd 8f14% 6%%1&90%%‘@1}’1’ A3 IsEmRs alt.jand 0r9211 grams of
Loes. T t
phigtfok BRyEHR palac 6AA Atk %&5508%‘?-?65098???“”280'”

hou nASmotybdemIrﬂeﬁtalygt/delmartﬁﬂl@mhvdum(JZt he) Wemsrtamed @sthe top
in all cont ctrn ones \NE{SE controlledlwi\foll
contpetingAnmer Ahe molYhdepwa calhisthwes g S9BR a8 inj8f Lo candacting gone of
(670 OF), held at 354 0OC for 200 hours; raised
Ex%élfsge‘)é?
66 OC (690 OF), held at 366 OC for 200 hours;
r ai $edxampld710, e njAYBdME, cakedy i aadeﬂéﬁhed)iﬁ th@ toplc@(ﬁﬁtcting zone of

hou , rais 5 0C (.725 hel d 5 oC f
e AT R n%ﬁltr eftasye gencs (60
cenfy50 0C) and held at 399 0C for 200 hours for a total
contacting tinme of 2300 hours. The crude products wer e
per iln8@xampleyl lammuwécdnqdandleb@mmnﬁmcltﬂmatamsd sibigene carbide mixture

ke by th ed, P- \Y/
co§ Bt RoatoRrt R 4o B%0 setiod Biene. T BRI ves
A e ] 5 2R 1o

0.023 gramsofyrighsthi andl 0.9 bgrems ok phespbaruss with the hatanse being alumina
suShude product ("P"') versus run tinme ("t") for each of

PH{E" cat al yst systens of Exanples 8-11. The crude feed

‘had spmBradueum tatalyst/ehsdn chrtide Riixati® (120m*lwas pckdibneditgithe top
146 represent the P-val ue of the crude product
copBetiigrene by he srdvhdenyy calglystvagde paag agun the {dpecopgaghng zone of
Exg_g%)gé%st systens of Exanples 8-11 respectively. For

iours, the P-value of the crude product renai ned

of atrudlefisi the Matopladfama(Gdf oB)skienrwed fiEaradph@shdtcin an

In Exanpl e 11, ove 1.5 f S f
ovene a apeiainge ohbS TR R S Bral RS 18 Roggs T for
xtla:'ﬁ@[@%el 1ﬂav1r§ghtﬁe ?rdﬁéi‘tié@ sWRthatizét 1nFTa‘M@ 4 8GP I/aTh'cecﬂﬁe feed was

crude product for each trial, it nmay be inferred
fed toathe tdpeafrtha.mctbemhew eaample's r Thé cmdﬂﬁnedémweéltmoug}etm preheat
stabl e ur| n ctr ng, or exa t he cru

207K O 5128 o DA 6 Mab AR Ry PR “UpBUnt pf b FEcor. The

cridteMBdd4Radontdeeedckids @acnro@@wateﬂﬁmnﬁﬁ@l pleSdrat b¥ BYdto %en gas.
constant during srg ficant portions of each tria
@x

Castastipg condlitonsfpt each@xamplewieire 5 EOHews’— rﬂéloue” hydogea gesdo crude

fec ok BT Y it R GRERCE. R Bl R eyt

sy§tomwaRd BMPaL(16MET BT LHSV%SW@ﬁéﬁﬁﬁn%ﬂlehﬂﬁrm%u@&ﬁf
Plots 148, 150 152, 154 .represent net hydrogen uptake

conleeting el then dowered i he bt Her the remainiag gopiaetingstimes. ofempegatures
in ﬁé{?llgxa ngﬁz%ﬁ \%’re%fél?’ Eé?@%gje‘%ﬁ :b%) hoﬁﬁsﬁ%gﬁfaift%r% %@%S 88 hours,

en POt EaR
th@fen%@fé@nb@imfaﬁﬂ m&ctlﬁg Borfca NGe: &lﬁﬂtmﬁ&h as’Fofi8whindBé tenperature in the

contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen

upt ake of the crude feed was rel atively constant
walewosnee3ench trial. FIG 14 is a graphical PCT/US2004/042225

representation of residue cdntent, expressed in wei ght

BS993l umiB sk AR ), ffdEomacing

tinf¥ Jfb30ob Ro@dch of the four trials, the crude product
had a residue content of 88- 90% of the residu
confldatcrusie productsrwire preedically aelyzed deieggnnefééN hpdrogen uptake

b 6‘%{) ﬁegetegyfegélﬁ? ?6@03 té‘?%:sua o %gg ecl\rllm@tr %%é%tcontent Average
vakigé ﬂirbﬁépe&}@t&ﬂ’ﬁe @flddﬁn’émﬂdteﬁroaudeﬂ, inBxamebdsiSvEl yte lidgd in Table 5
shown in FIG 14, the residue content of the crude
mBIQ)dUet remai ned rel atively constant during
S| g | 1730 3L
o TG P AT Aot e U by ) vrms
rud Hige ¢Ftlpr pachicbfahe ¢atddyARYStgmy ef Emamplam{hl mE.l“ he¢ brud)e fé@khad aP-

h of th Ex
valop o gt 136 1040 15D LHo P SepoORPRD i it thprude
pr&fu‘dﬁ@o‘cﬁﬁ&ggﬂz?ﬁg’&ﬂl REdclaye ?e%ﬂ tw?iﬁlt t'h@ Qodr Qﬁtaléfsyg%teﬁw Examples

yst Systens of
8-Tleepectivelgl Yor 2300dmuhs tfe R-haué oﬂthetcrudal modv@amhmmadcm” at least

1B By et ERaaleh Selhdn P dalrct s tecy RuE gt fove 15 for

md'st of the réh dmde gk ﬁﬁasendm%é TG m\ﬁ? lfordE2Mh31¥ 11, the P-value was
corresponds to an APl gravi tfy of the crude prod’ucts in
oy

1.4 Framghe Praineif the oRd@Brodngt ¢9£§7h|’ﬂt1§1 it mayHiegniemed hat éhe crude
10-117% f t he /APl .gr.a f. the &L defee
R e PR b ok R e e o

.dl@fi& R8SORpardic)eAS BhoWReiCIEId. agethe vaah&&)fﬁhél&ﬁd@bﬂﬂuﬁﬂremamea

") versus run tine ("t") for each of the catal yst .
relggnsethe penstnt gingyignfigant portiong pkeachirialy gupeptipdixampge 10, in which
r xygen content of the crude product obtained

th%lsﬂaﬁ%?lgcg%a%n% the crude feed with the catal yst systens
of EXanm 83 Gaphical ragspeatativebfnetBydivgen uptakobpdmde fdedd “H,”)
an oxygen content of at nost 16% of the ¢

versae UG CprBEeE CHARSSSIeRy JeHeBreasmol ha(gaogﬁaﬁ@% Plots 148,
15@ 188" 1%49%&6% QIR kY, eRBoRRE oBIL AR el cSﬁtH&ﬁng%Q QML feed with

rial. € oxygen
eadomﬁthel tatelfystt dystens wél Exgmpkdsl 8411y mupdchigelyr dNeahjdrefen uptake by a

co nt after. 2p f contac.tin time., T
erc@itged st § bt Zrio TR oG " GRS RDeE e 48 N
(49@%@9 csfcp@f;rm%hs@ﬁ %?FI—G“ a, 8elnefhRAo ndke 0PI hde feed was
onpounds “are reduced during the contacting. Since TAN

rel\aa‘selabwtanedum:r@jeacmmdiese exan‘pl es, it may be inferred

t ha east . rtion rbox li.c_contajni
o od1Pe b SantibsetRe et SF s RbE R ek ol Bolden
pe%d%ﬁta@é’ "b‘f%ﬁfd@ @ﬁ‘d’du’cﬁ( ROV @kuN HA tieded@H) Cor@%MO6MNthe catalyst systems of
onpounds. I n Exanple 11, at reaction conditions of:

E@mle@@ [170ip a8 of the fousdsials.dhoerude grovpet hadarasidugeinyent of 88-

TR SR
coﬂt%nﬁoﬂ/’ehg/@ruaélﬁﬁﬂu@trbb‘tdiﬁedﬂ? @tacthg tieecredeuded fvixidhe Aitaldst

tenperature of 399 0C at t he same pressure
sysieis phEkamples M@;I@@@g@tw@y As shown in FIG. 14, the residue content of the

crude product remained relatively constant during significant portions of each trial.
FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight of the crude feed.

WO n0oExeaspl e 9, at reaction conditions of: 371 PAX/FD04/042225
OF), a pressure of 6.9 MPa 1§1014.7 psi), and a ratio

SR FES0 S EAPLLEFE SRS B o in e

crtbfég@éﬁ With tHeecatly st bystahs dfiex@nplehes-i B&éspeé(ﬁvﬂy In each of the four
enperature of 399 0C (750 OF), at the press

tn@lmcpapla@nude prodgidiad gerisaosity in prange fgm 51&1%7? ddbt IbenA8¥ gravity
h
or S IS ToERAL T 12 11 i, BRER R e A

cofrépdnddin aBleanleg”thw@emﬁihs trude peodubitin b hengerfmah 21.4€22.95. API
Colums 6 and 10 net catalyst facilit

ST (O ﬂhls rasge és 1 1nl 1Jt/a of ‘@ﬁéPItgé%%(roi 3? %&H t he
unca :
et E B R ppr el oo Rl Seeel 2R b OBE i veight

pefeetitap@tof ded orudd prod TAK Q- Aerstis Dindimenf“t'h farmch of thercetalyst

YT P AR RS Fd Lo ito Foddit Goal ! pRBlRIEs i g gogtent of the crude
pri&sl?gtﬂ:etbhéd P? go%’b&tﬂrgrtﬁé Sl Bl vATBhE cBGlysWHB87 Examples 8-11,

ect ed ude product propertles were at nost
respo&tiely. t Frehsante prodpehad asoxyfgen hententudat moestd] 6%hf the crude feed.
ties of the crude rodu

e sabaeshet O Aaaedt st ok eb e L PAHED Pabhbnt per gram

of §Rﬁ€' fdrRl Jhihngeb%cﬁ RN AL BhoVAPIEF K. 16268 0R¥gdnt®nfehti6Bthe crude
prod ucts was produced with a net hydrogen upt ake by

pradvet mw@h@dfrele-tiselwcomamﬁ@r 240 haugs ef3opRTENSHRR) Thsméflttlvely

cofig Sfen Qi AD o BARE plodef SRR (863 e g e

coftpolit® dr®fedlicdd du\ﬁn@@lﬂﬁ &titactihg! Bice Tudewheeldo rathicéd®in these
mai nt ai ni ng a P-value for the crude feed of above 3.
exampleavemar be inferelibacytasht Potion aE ecrtheey s exniipinggsganic

oxgBar LR s FERL S AT o lhe ol ] Brggic

oxszéeridbmﬁ&@mont ent of the crude feed. The average API
g P BeB S5 P NP R oo

(1&1{4%@? %H%Ex V@quafo gGH%& ciadeRh oF 160 W%ﬁs{lfom @EFBB‘ Ghe

14: Contact of a
redfictibn Ghtratly fted M@Rlcngteat War E/.5ivt®, Bissd on lﬂmwaghtwﬂthﬁ erude

an Pore Dia Al st 180 A Wth ni nal
q":f (G ERPESHES r? ?; Pl E)eé?rﬁ]eegémfé’refﬁure&% ﬁat‘r"eg&r?‘[yélfogen to
crRRIBE RISl EHORRI Ak féaarmgk RREknE %& gsm vﬂ%, %Qﬂ:td%tth@@elght

zones), each catalyst sulf ding method, each total

ofrdteaduudﬁfeséparatl on net hod and each crude pr oduct

oot 41 pefubfet al Aol rlfioARSEquRre sau i TRels ethd Mpa
(1@16110@)% and Beatfy MUFdfped td toue FRrdeaeho Nadahd100aSCFBYthe

E of the reactor to the bottomof the reactor.
redsictipe ohciade fried MGR sopiest Waohed with, based b theoweight afdlhcrude

feed %tt aotremtpgra e OF 369 (%Bt %S)mt tHeRRRE tpreslsziﬂ% Ign{i ea O(thdrogen to

crude feed, the reduction of crude feed MCR content was 19 wt%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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cont ai ned one contacting zone. After the

catal yst/silicone carbide m xtures were placed in the
w@omsaecising zone of each reactor, silicone carbCTESwa$042225

positioned on top of the top contacting zone to fill

dea

cacrer s detornrte 488 s Dl A Ryt 3R Yl EPgHivel hien

TAN (ARG B twitishestesore hﬁl@ﬁ_/sﬂq&bdllfd:@s ﬁﬁﬁt@tﬁe product, while
corresponding to the preheat zone the contactin

maitaigingthd crude fwitptﬁhp&dpﬁidmxwrw’@ ity aped Wéb aelnra\se?y small net
oy R8RS P B G e EPG0aShiohlG crI Riokhe o b Br 9 SR B Sfime

pr&;féﬁle% B hoasdPRsd twmmﬁleafedtp@@e@ﬁestdfeh&md@pmdaanmrel evithin 20-
to formthe contacting zone. For Exanple 12, the
30%@@%@8@%\@@1’?4@5 obthagrudntest al yst as pr epared in

ol ;%)aaﬁgallf 91% Rl abieds, ehdifo ﬁé (?Qﬁlégt‘;@% éﬂoduced with a

enum-e as pr épare

neEXRRPL R Mﬁketﬂy&hﬁ aiuaé Yestls vt rhdne 441rN (s SR i Smeh products
catal yst as prepared in 4.The contactin
ha o ay rPEHEANG oot o cméq,xf@?% aad o GVPagR O AFi{content of

d .
B e
thena8d®fedd MPabqvEBL A2 gysiage réFitme ccomeamﬂ etagh zwde prodactewas 88-90%

£ tefife Al REATaioa] SR GEER /R SOmRBLR AP Froge produc

Wa{s qt1§| 1 IWWoftthW Cﬁﬁ c&ﬁ&t%@'ﬁﬁescrude-rﬁﬁ@ TRE SF¥sIcSA P rﬁﬁ%f of each

he contacting zones and were se&arat ed as descrl be
crud& pExdurpivas $10- Né't’%mf(ﬂt@o@ﬁhglawt}ak hel grida deasonhile then\gscosrty of

ca S T oo E T of Vs Y Bk BT ©

~ Eﬁ%l&sﬁﬁz @4 U Pl g4 ICridd Feed Wit CatalySis Haﬂu@@meﬁ&ze

J.d 0

roen.uptake vvas |na range fr

l

)éld%g aggdl%r gi‘:o!ggulﬁpr 8@ On%)%ggjl?s 1b ﬁf%gﬁl %ﬁé‘tér aﬁléfe{t&g(except or number -

anfebytestesTwoniatetiones )¢ edcalcytatyst sifidiny dietigel) caubttadabprodsct
|naranefrom-0.05 NV to 0.6 NmVvV (-0.36 SCFB taQ
sepArgicHan awbe%héﬂ&m%d%r S Weig the sang 3siiegcribgd g Example
f 1P Bﬁtglygts gvellse {nf e‘a%h{‘& AR glheﬁl E1d¥a|TH§ erude feed flow
urrng’contacting, it estl mat ed t drogen was
to gsharadtedwad fromheha mp e)f d‘fe régeiatNmthenbdtm &ﬁB}ead’er fgicon carbide
cont aCt'cﬂ% of the c feed and the vapadi um

wasPosifigned atdabotigm g eaa TEATHE SRVt 2 RRFId ERROY T Hgeh reactor

coﬁ'!a}r@%nle eSRadiiy Rde nA'ﬁ@r @1@ cb.'t%l%@t/ﬁﬁcdrf%%aﬂﬁ&&%ﬁ&ures were placed in
ative to an anmount of hydrogen used in conventi onal

thepeantesing gonoof quph caretoprsdone cabdidsfwalipvaitivast agteg of the top

d t h .d
SRS o R WP Bt 0 P B, s
reé‘c’i&%s 168Liatihenal ihdber€ ARhaLthAfindlRdahied BedtRRdonkd dbrresponding

t he nol ybdenum vanadi um cat al yst produced a crude
to prequelutat mhrtehths coamctingzonagand) theveottanh sgpporte Thanruske fegsewas

coapiany Sl eagh o fi 2646681 “f%%%ﬁﬁ' SRSt Flod W

a VanasthsySadonl dBidemektad® (40 cm®) was positioned on top of the silicon
carbide to form the contacting zone. For Example 12, the catalyst was the vanadium
catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Addi ti onal Catal yst. Each reactor apparatus (except
for nunber and content of contacting zones), each
we ai0aloysst1 sul fi di ng net hod, each total productPCT/US2004/042225
separation nmethod, and each7crude product analysis
mer the same as I
0 AR S R B s B B ogen

to tH@EﬁJae ?éehlp@&ﬂdé‘cﬁtrohhaﬁatt@r Wapa60 Nedtal (1900 SAFB3,LHSV was 1 h'l,
otherwi se i ndicated. The crude feed flow to_each

andresstsrwagets O MRIG10KE 7 P8 She eongagiingones verehracs dirapsntally
to 2 1856 AR » pilidd GAIE RS 355 LLIBEHAfr a totel

eac eac 0 serve as a bottom suppo
runfRgdloff BB, had a bottom contacting zone and a top

contacti namone After the cat alaggt/sn | i cone ca g}?
mi xTeiekerodgizcpfeddbeicquiaging ZERATaRE M e SPHU! Srdeggiiied in
Exa[ng[%g%o etfl éﬂog&pg%ﬁe dl &%l }Uﬂ%eﬁ?bvgé @&&%lgéﬂ fo? Qaé?lf catdhst

Space and to serve as
sysgnf rI@d’Eﬁian@hE nenhﬁhcgenrtqm;heovas -FAINmEmd (65 SEEB), and the crude

| oaded into aLindberg fg]ieﬁ t [ nclt@ged four from 2.9
profBTIg TAM R 6d8r RE ERHIRE g 15 WAL 2HH SHEKE Wb e from
3, otw/ @g@ﬁg W%‘:ﬁlﬁ%eénd {ae @rdd@ %r&mct RIR SYRRCh G rah gt BR610.3-0.5.

, the va I um cat al ySst was prepared as
In Elquﬂe b, civiring Exataptie @?thmtuds & dwiitththe heollefigntinSpapdium

t al In Ex | 15, ddi
catg gt ahe) B icPh BBARERRbITGRs FmD(FaTE a1 N’ (0.36
scPij higoneeRy, And R PRl RBu P RiEE tmmgmza)ﬂaﬁge Bl zJoes

itional ‘¢atalyst being the nol ybdenum cat al yst
pr ePramnethemet hyrrogast uptekedebiss dbdag fontaiiagyit wag estippaied that

R R SR SR BB SR e g

cru@@ fec@Rnad @l vanodian Gedlpdt yGEﬁéihﬂlcbrﬁ@ﬁh}@lwé%hfﬂﬁnﬁg Kbltiﬁ@lr{g%])lows
CL was positioned.in the bottom contacting zone,
lesm oganeto He ared isrihe p@st:swrs«lgtweot@. FFravet abhxAsersaed in

o RhiHne? broRE GBI P MR GBI Lrd s ARl gGirernent

ana Ium C Icon carb e m xt ur
forQé@)ly&@geﬂi) aeing Onﬁed:tmg tdndetd dmrdaemt}mccbsta of ponessinigra crude.

npl e 17, an additional catalysf/silicone m xture
( SOAélﬁﬁl)f’n@Jbé cppiaskqf, éli*Fe%fu?i%feﬁi %‘JE‘ B}‘hll@gﬁ’? VpRagiyg aalyst
pro\ﬁ'u%&lb%ée}ﬁg hieQral 2 FANY BB WREtHal $he TAN of the crude product

vanadi um cat al yst as prepared in Exanpl e
pro'ﬂbeedvfmradﬂneﬂmidwadlmll ymiybslemumoatabfaw bi de nixture (30 crrB)

Ad\'htﬁ)rﬁl bal?zﬁ Efagﬁ)re%@ﬂ%} aﬂlﬁfﬁu@@&béﬁt %ifiﬁllrﬂtfér%@cp&bntent of contacting

zone. Crude (Santos Basin, Brazil) for

zotesp Wmfe&tﬂﬁst ralfiding m@tho sag t@paé pradast separatien methodnand each
Tabl e

crogharep e e ScanEre O ek B 4R g were mixed

w1ﬁ%ﬂ§c%ﬁ%bfwdezlﬁ%evohﬂﬁé Fo0I OF Qrﬁaﬁﬁ killio6n Z2bide t& D PaR QLM unless
upport of the reactor. The crude feed was contacted

othainwike Erixatedt Theeredsifasd/Bevs to pachieacinrawasiiean gre tay af Bigaerctor to

as. actin ndi tions for
o b5 of TR vsd o R s AR R0 roactor o
ser% ayh ggtgmﬁ Qupdet. MRRE k@ktondad 4 66NN cOditithgSohBhnd atopt dvatacting
first
zone. After the catalyst/silicone carbide mixtures 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 loaded into a
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hours and 80 NnB/n8 (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra

W@ 1@346631psi ). The contacting zones were heat eBICT/US2004/042225
increnentally to 343 0C (658 OF) over a period of tine

.apd i nt ai,ned at - Of | 400
Ligefrea o U tnelist A et EoRmmbitling e g one, te
tw6 tolBetiRednyd, hid the@aliomsupporet al catal yst having a

pore size distribution with a nedian pore di aneter_of

350 Imeqoh examplentei vgRadipmcatahyshiias prepair ag dessriped in Example 2

aving..a &S] kSEribution with a nmedian pore
an%lu%{al%?xg}th?%d@lﬁ?)g%lgg&;l}f%m 250-300 A, in the pr ers)ence of

a hys Eegepled6ye &ldifomi vaalystsilidondartidoaintrewit § bm’) was

roperties that are changed rel atiy

. I e tQ the sane
Pogﬁ%’@rlﬂ ithasbegton perreeting ggne. writh e 3 190%92 &ﬁféﬁ’ﬁbb%lg/g Hsal |

[ > .
mFRAALE BT R ERE by Sl RE U BLAENED  The vanadium
catAtldi/silicon@lchabidedmiziting (pF cadssismgsitioatdin thetop ntcting zone.

hydr ogen upt ake by the crude, feed S.observe
Spedn PrEEpey 0, sisaddilaiel FaalysiiyLieos, camids mffﬂlre&ﬁ% R oS
. : T . . Q " .
e A e e U e R e A
malylattnoadatalysEpapmied by 1he hZthed dbsciibdd e Exanaple Ri /TUE Fanadium

tept of t 449 t f at . t
caigfigy sy o St Trryrede O e T BOPEPRPOILTF g0 10 AeHBE Lol
pr opgEkARHleq, M&‘d(ﬁﬁé{%!z gﬁtﬁ?ﬁ’t/ silfdak tienad 130.cot’hevas E)é)‘éi’ﬁ»‘oned in

products produced in )fes 15-17 each had an_ API i
thegbatoint gontdcting @one 39hahe addstigyell cejalygt hejngthe mmdykdegda/vanadium

feed. 1n contrast. .the-crude .product produced.under. 3
coBRC T b Baials FoREe ViRafer By PREH R Bture 0 e
weR positehedih the fop GbR@sEKE ®necosi ty and decreased APl - :
gravity relative tg the viscosity and AP Ygravity of ,
* t he le Exarapled 8dPymeK o A lape Workes carseation.dueys Yok, dhg-A.) beads (30 -
. d . j ' be possible to infer :
ot E‘%%r%?’g)%ﬁﬂgﬁéﬁ%%@r%&ﬁ%{ﬁ?%rzgg%ti on of the crude feed
was (ridd (Sahies BakxaBiazi s fol Examples 461 8dfavingGheip@pbities sahmarized

in 3 3 s ek o e St b LR
pr%{e%%&%} tgﬁ_c&{taé’[ﬁl 0t WtbReRRliSg Lokt £ B&toﬂ?ﬂ@gﬁ of the

he cont’acti’'ng conditions were as fol
reactdri @hetrudy decdgras apatcted witheeach ofl thefoattlyspriovhahedsdanoe of

h \ : . 6.
hyRISge £614oPUs OB CRpEPACIPEP S Phas ERban EriAg Pydrogen

gad RNBS MRS RE1rOEdéd BAhOFhactoPival 160 Naf’ah® (1600 BTUEB) fdrithe first 86
Exanpl LHSV during contacting was increased

e 19 2 méhe nt act _ ]
hoossend 0 poni/wd (B0 SCIB) for erempihinggimepériod, LiddiVnwas hbd, and

at 12 h f 4 ours,. d then.t he LHSV s . increased
oriius g e PRI R "G CoRfaRahd Gorkeh ere Pt 1REE ARy 10
348 RCES80MH) @védih pdritR FFiineteandRsHGinewas 3 et Y@dotabrun time of 1400
determ ne TAN, viscosity, density, VGO content,
hopwssi due content, heteroatons content, and content of
sal t.s

por e PP iRyl LB g R GS ol DRl el

catalyst having a pore size distribution with a median pore diameter of 350 A in

combination with an additional catalyst having a pore size distribution with a median pore
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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Aver age values for the properties of the crude

products are shown in Table 6, FIG 18. As shown in
waaiwsmedd11 FI G 18, the crude product for ExanpP€r/tiS20h&ek2225

a reduced TAN and a reduceddvi scosity relative to the

AN and the. vi Si t T f ] t
to feboRe prosr il BR S Ran ARoRHG, Tnithes gy M Vely sman
hy@foa¥h hptaled byt the ceudedeed wagobsérvesti ght ratio of MR

content to C5 asphal tenes content was at |east 1

I D
The Speifie!lys Aeshomr 18 dibknt: FiAdl ethegphaproendiag 8 dydhef at most
1Y AR B AL ISR, ERRR 947 e Ly Rk et

Exagiphtl 5¢1gtdach bidd Mol NGV EatcohtentCH ahsjplttd 4% emsoxygen esttent of at
and the reduced sum of e content and the
mogk piva) ansdscosity Ofsﬁiyn%é 7%%@ HEGL tﬁaﬁa%"sblf‘?&?‘i“éﬁ gg%e crude feed.
t N N .
Adélgtadgﬁg , e’[ﬂ%&uﬁgﬁi(b%ggtg Egocfu_?_ﬁde 1n??ﬁa§g§est BRILORY Hal ah AP gravity of

eing re product al so had
100-d03%s afaind ART gafjtpbhtsicome fesatli um  zinc, and cal ci um

f % )
e
18?%@%% a‘éﬁ@d@b@ W GEadeh 9 BdifyindRBlegRY 61 %rﬁ'ﬁtﬁe}h@% to the

nples 6 and 19 denonstrate that contact’ing
viscosit)i and xR gravitybef thoermide fdedd Feang thet ihereased [visBusitynansludgiareased

he contacti.ng za is greater.than, 10h 1. as.co red
AT a3 B Do g P R R of POygiopBRiERAE e feea
waSiselge®r oducts with simlar properties. The ability to
sel ectively change a property of a cr U‘C’le feed at
i ¢ " . 1 3 ; »

E | | h gritactaf acerudd ke yus 43 Ahe camagting systems and
L tacti i
o8 B GRTLAEH ASoSSRERBTE REREIRE e e o

arcdlNAdd abitaBlevEmsHIGS 18 ATheBbitadtingesaditions WeremB Yolddwow fatie of
treatment of di sadvantaged crudes to be perforned at

hyghogeneas e thessradas feeth arovidadeo dhetgagiomyas EORE /oy {000 SCFB),
e : ot
préEERS 6, QUG A8, abd eiraim TRl oAtk b ARS8 571 °C
(7@ dattheptd yon g8ne. dnBxahpled 8 the J 3V deiey ¢deactiagwvaa sncreased
descrij bed in ampl.e 6.. The crude, feed . [ t he
OV %lﬁf‘é’rofiiog S eaq T forag) e ahned e 1%101911%%5 Jgesgendghen the
LHAE wa@heRasdd 8 208AEt Sd ARG A2 &h Wok b6 hbgrst Wo

catalysts In the two contacting zones in the presence
of fy8ragple 1Vothp codieqeoduct wasienabyzsd ie tieterfniae AN, viscosity,

contacting zones .were operated at different .
i GRS EIAVERTIl ReBire P Aan PR BRL gyt of metals in meta
sal%ﬁcﬁgéﬂi@&iéﬁiﬁin%ﬁh@tiﬁ% pbAbdsans: thé HEY WSEs &k 10 bl and at 20.7 b

tenperature in the top contacting zone was 260 0C (500

AeRge valueafar sheofrohgrtieogicthe coide prafecisaeaishass in doakiens, FIG. 18.

(1000 SCEFB): d.p re was,; 6.9 014, 7. PsSi)..

Cone Py L 5R0F 61 BRE 1 Be BRI uRT Ra e atblents Higpeduced
TAR BRI asedubdd @¥osit} R iwas tHe NAN antl eiepEESsHY 6f the chiR feed, while

bott om contacting zone was 315 OC (600 OF); a ratio of

theh4 B erguity elothe etngde predegt wass 1 0s b8 phthe Al aastyrH)the ermde feed.
A BERREH LR L0 B3 o 16 PSR e o
MCRt@ntehiand Cs asphaltenes content was reduced relative to the sum of the MCR
content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
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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gas-liquid phase separator. In the gas-liquid phase

separator, the total product was separated into the
weewdosg@pioduct and gas. The crude product was PCT/US2004/042225

peri odical ly analyzed to deéermi ne TAN and C5

halte es conte I

po R, B At aspls A BT OB s SaeREF At e
métaR| o the cridFeed 9Th higfie coatentd cﬁ’&l’i’e trade prodady vods @L—%%@@the sulfur

a C5 asphaltenes content of 0.055 granms of C5
C%ﬁ%ﬁéf@éﬁéﬁeﬁ@ﬁ gran1of crude feed. The crude product

had

as ph%\égé @%gin en t ns 96% 6@%@0&2%@’%{0%%10% Cﬁmall)e controlled such

thier LS With@ugk thed®niaciinyzdne 1§'Q&a@5 thmapba’t emﬁﬁnpmrm em process
of the crude noduct . was at nngt 71% of the C5

thathen Al FENG 6F & Bt termrodiice Chisde gy tspViSutietilarpropeiies) The ability to
segeggbgyfc%{&ea Q}@Tywﬁa%&dé@ga ﬁuﬁaﬁpﬁs;pgéeev&wﬁ&cgreater than

the tota con ent o0 e sane
10ntet allsws the bdjl&ac:tmgqaeodeeseub beTreefoftAb Df vesteds affradecedsmuelntive to

was af . nost % of of e crude fee
copryerrialy graiabs spocht g‘§ sralzieresssl s Haaan ﬁﬁgeatment of
dlﬁéa\?%uﬁﬁéédrt?udﬁo ?@ cAla® ﬂrddﬂct@@ﬂég 88t BaRN§zedQnstraints (for

I rst this case, top) contacting
emmpirebﬁ‘shmefetcﬂates) s 50 OC I ower than the contacting
t en

Examble

co‘ﬁfh’aﬁﬁ%‘ Eys'te@nstfﬁﬁ thé ébﬁ!ﬁ 413 %k@ﬂle rsﬁlnélﬁé &%cﬁl%dl'ﬁ@x%ple 6. The crude
t'enes cont ent of the crude feed. Additionall

feede g b podpettins listsdtie dablef/ indd Gl £9 was m@eél‘to teltor O%fhe reactor

B Ee 3 e FR2ARVRS L theb Sl Bhe Sl the prosenes of

hyldRgzeh @b plodped @Slﬁldélfﬁoﬂﬁdt S| twid copatiRip zodbs WeR dpettd@l at different
product from Exanple 20 was enhanced relative to the

teppergireson of the total potassium and sodi um content of
th
. coﬁs(t%lﬂ %n? gﬁi&iﬁ&mj Qfg% é?%g? ggtu% %nte%eg? Eésefs ?5{6’,}4? k%ISV was 1 h'l;
telfnpéraﬁﬁé:fn X ﬁfmdoataca?g mf As2b 0P BV EaF ) a. ratldsoﬁi?}idaogen to crude
| ower ure i rst contactln QWS
fepEay 0 U el 19@%§CE§P S0 PLESSHE ER O c@.%g le%r
exar@%lﬁa%ﬁg ﬂﬁ&llstlﬁ'?ﬁesb(ﬁ{b% chnt%%itrn% e[s@kntesas%ll QraIDHQV was 1

aci d ve a tendency to ynmers and
h™ bepparatds 1haalw tophysitacding poopeas 3 }a55°Q)(60§dF );rmestio of hydrogen to

b paog S NBEET R0 SRR T etk R 6l S 2104 T i
suc hnﬁ:qmpHﬁqﬁcttesm&ftﬂe%&Mﬁcto%tﬁﬁ%ezd&%d e gntmc&pﬁto the
the catalysts, thereby increasing fe of

gasdtqai@mase sqpenaam ﬂngtlatgamhgh@rpm@mmatomtés tqtaiaftrom was

B RS B o b L TS S8 paR G ety o
deRriHifey TAR Aanldk o aﬁkn@@bﬁ{eﬁst and/or a catalyst of the
application (0.0001-5 grans or 0.02-4 g ans_of

cat aAy@@gep\@lueﬁ@m the arpperies ofhetude prpdue ingepduringrthe pyeare
1sfRER AR B0 B e A RN B LT a0 s e gontent

ofd. 053G emE 60O} HphditmeOfer(d&n-of crude feed. The crude product had an
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs

asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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797 OF), pressure in a range fromO0.5-10 MPa, and
rati o of hydrogen source to crude feed of 16- 1600NMvnB
wo ovosacser i od of time. After sufficient reactiPOT/UBI084/042225
to produce the crude produdid, the crude product is
sepatated fr 0
SCP 215G PR ERR) i AEh LR Ebai vief 850 s or
theCOtH] Ebitbigef thranerietals i deustdenfeyd. NaeTANTahgetidd phdduct was
iron, nickel, and/or vanadlun1conte:é and a reduced C5
at mophid’% ehias TAOhPEe crudedesds eA Fovalbrolch v qehigbergvas maintained
duﬂfé%ln%gc difications and alternative enbodi nents of
I'ous aSpects of the invention will be apparent to
thosg c&lﬁdnls@ﬁed in Exteenpest 6 amd 20, daviaf atfhit(irdhssosabgttomyreontacting
Accor di ngly iis description is to be confﬂéued S. ..
terppqrafyte i 1§é0 oﬁll‘}/W%rr? an Gewgptacting tSHPFEEES Pt thesefRnddin this case,
bo&&g? SomKbhdsad e &ﬁbn‘:@ ﬁle%&uéutiﬁ ogﬁg%ﬁﬂalt&ﬁ:@ R6fteR in the crude product
carrying out the 1nvent to be understood
relhiivad tottheCf asphsltaks tdsrﬂentmf ehret arode @h«hvvn and descri bed

herein.are_to be tak as ex es. of enhodi nents. . .
El ersiditongily fﬁ‘E‘f"&PPé}?g‘e eﬂgnﬁfﬂﬁ@ Jsitg meg;g Sd%% t{](}’i%%‘%c acids was
enhe{dce%h&ag eshtAdd shRAifTerealifls. Paf dx %@n@d r§HuREES §fSe total

e reversed and certain features of the invention
potvagauﬂnemdtsocﬂmmmmdeb@n donielpyodugt fromsExpoplel2Gwas enhanced

t t th t.aft h
relg o be roprcetate i gelebngrefies SR B BeatE aroduet
frofR ¥ x ARp WALt A rdikteed} &mBRALScHes fklifasl fred @t miktutd@bility for
departing fromthe spirit and scope of the invention

eadsemm labwawiiedhiel’fV@lqeovw ng claims.CLAIl MS1. A
d of
ot O NP IR StlS BLAGNEL 1o GARBLL ShRdal of i high

mdlé&ﬁdi@@e@lttc@ir@bumfscmﬂ%kaﬂlbm Ci asphbltess hrlitﬁ‘oﬁmatdﬁ salts. of organic
product, wherein the crude product isaliquid mxture

acils) thef Ipice Argndoncioie e POyRISTTANGURE CPBPRURGRS I Iy SiGRlgProperties
t
of 95ﬁ1‘g59§ &fi@cigg@% a(?étrﬁ§%el{1%ﬂ% Qlﬁm %ﬁgd/%?tao gﬁ%@l&%:&g these
compgﬂrtds(at hoved semjearatorexdl vmesich hennpotﬁndsttdn be cumled hefede they plug
ram of, crude fe content of
ang P RIS GRS GG inRisrRG e R G By psteine dbieker
terh} er%%% '?l?]e aﬁﬁ%d@ﬁloﬂgd afterl tREBEst BoRRARE: Ah&ns, at | east

al ysts aV|ng a pore Si ze di stribution
s ; 0 pryA, A bulk metal

S T AR -
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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 to be construed as illustrative only and is for the purpose
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meédnahlamdeseabdzdnnrthe fdlloviing cﬁemaad salts of organic acids
per gram of crude product. 5. The nethod as clained in
any of clainms 1-4, wherein the one or nore Colum 6
netal s are nol ybdenum and/ or tungsten. 6. The nethod as
claimed in any of clainms 1-5, wherein the nedi an pore
di anmeter of the pore size distribution is at nost 500
A. 7. The nmethod as clained in any of clains 1-6,
wherein the 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 one or
nore Colum 5 netals, one or nore netals from Col utms
7-10 of the Periodic Table, one or nore conpounds of
one or nore Colums 7- 10 netals, and/or m xtures
thereof. 8. The nethod as.clained in any of clains .
1-7, wherein the catal yst having the pore size
di stribution conprises in-addition one or nore
el ements from Colum 15 of the Periodic Table and/or
one or nore conpounds of one or nore Colum 15
el enents. 9. The nmethod as clainmed in any of clains
1-8, wherein the one or nore catalysts conprise in
addition an additional catalyst, the additiona
catal yst having a pore size distribution with a nedi an
pore diameter of at |east 60 A or at |east 180A. 10.
The method as clainmed in claim9, wherein contacting
conprises contacting the crude feed with the catal yst
havi ng the nedi an pore dianeter of at |east 230 A
subsequent to contacting the crude feed with the
addi tional catalyst. 11. The nethod as clainmed in any
of clainms 1-10, wherein the crude feed is contacted in
a contacting zone that is on or coupled to an offshore
facility. 12. The nmethod as clainmed in any of clains
1-11, wherein contacting conprises contacting in the
presence of a hydrogen source.
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13. The nmethod as clained in any of clains 1-12,

wherein the nethod further conprises conbining the
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crude product or a blend gﬁggéﬁa%%e by a nmet hod as

clainmed in any of clains A net hod of
produci ng transportation fuel, heating fuel,

l'ubricants, or chenmicals, conprising. processing a
Lerudd ngﬁﬂami&ﬁpreducangﬂ eivge REOdEPtapRRRRFISIRG C| ai m 14. 16,

The %&ﬁﬁgg Q%rﬁe%é?\ggfll g{u—? {)x?rhﬁ?g%?haé%‘sﬁrogjrgdﬁcg tc():ttal %rroduct that

processi ng-conpri ses ude produ

mt:lladesbdhe orhde pE@ivet) eviereintieerategirodichisa ]ialua‘d hiirtuge atD8.°C and
he method as clainmed. in clains 15 in the

0. bﬁ) bMPasthg Qr‘@@rfﬁ‘?q gg%prw Qers JAQTR @lkafl metal SV\TS of one or more

organic acids, alkaline-earth metal salts of one or more organic acids, or mixtures thereof,
the crude feed having, per gram of crude feed, a total content of alkali metal, and alkaline-
earth metal, in metal salts of organic acids of at least 0.00001 grams, at least one of the
catalysts having a pore size distribution with a median pore diameter of at least 230 A, as
determined by ASTM Method D4282, and the catalyst having the pore size distribution
comprising one or more metals from Column 6 of the Periodic Table, one or more
compounds of one or more metals from Column 6 of the Periodic Table, or mixtures
thereof; and

controlling contacting conditions such that the crude product has a total content of
alkali metal, and alkaline-earth metal, in metal salts of organic acids of at most 90% of the
content of alkali metal, and alkaline-earth metal, in metal salts of organic acids in the crude
feed, wherein content of alkali metal, and alkaline-earth metal, in metal salts of organic
acids is as determined by ASTM Method D1318.
2. The method as claimed in claim 1, wherein the total content of alkali metal, and
alkaline-earth metal, in metal salts of organic acids in the crude product is at most 50%, at
most 10%, or at most 5% of the content of alkali metal, and alkaline-earth metal, in metal
salts of organic acids in the crude feed.
3. The method as claimed in claim 1, wherein the total content of alkali metal, and
alkaline-earth meta in metal salts of organic acids in the crude product is in a range from 1-
80%, 10-70%, 20-60%, or 30-50% of the content of alkali metal, and alkaline-earth metal,
in metal salts of organic acids in the crude feed.
4, The method as claimed in any of claims 1-3, wherein the crude product has from
0.0000001 grams to 0.00005 grams, from 0.0000003 grams to 0.00002 grams, or from
0.000001 grams to 0.00001 grams of alkali metal, and alkaline-earth metal, in metal salts
of organic acids per gram of crude product.
5. The method as claimed in any of claims 1-4, wherein the one or more Column 6

metals are molybdenum and/or tungsten.
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6. The method as claimed in any of claims 1-5, wherein the median pore diameter of
the pore size distribution is at most 500 A.

7. The method as claimed in any of claims 1-6, wherein the catalyst having the pore
size distribution comprises in addition one or more metals from Column 5 of the Periodic
Table, one or more compounds of one or more Column 5 metals, one or more metals from
Columns 7-10 of the Periodic Table, one or more compounds of one or more Columns 7-
10 metals, and/or mixtures thereof.

8. The method as claimed in any of claims 1-7, wherein the catalyst having the pore
size distribution comprises in addition one or more elements from Column 15 of the
Periodic Table and/or one or more compounds of one or more Column 15 elements.

9. The method as claimed in any of claims 1-8, wherein the one or 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.

10.  The method as claimed in claim 9, wherein contacting comprises contacting the
crude feed with the catalyst having the median pore diameter of at least 230 A subsequent
to contacting the crude feed with the additional catalyst.

11.":  The method as claimed in any of ¢laims 1-10, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility. i

12. The method as claimed in any of claims 1-11, wherein contacting comprises
contacting in the presence of a hydrogen source.

13.  The method as claimed in any of claims 1-12, wherein the method further
comprises combining the crude product with a crude that is the same as or different from
‘the crude feed to form a blend.

14. A crude product or a blend obtainable by a method as claimed in any of claims 1-
13.

15. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 14.

16.  The method as claimed in claim 15, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

17.  The method as claimed in claims 15 or 16, wherein the processing comprises

hydrotreating.



