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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE

PRODUCT FI ELD OF THE | NVENTI ON The present invention
wagemsriabdoy rel ates to systens, nmethods, and caPargsSe®@4/042139

for treating crude feed, and to conpositions that can

be produced using such systens, nethods, and -

cAYaTEMS, MEGHODSy AN&JCAFIIA,LYSEStFA)R PRODYIGRIG 4 CRUDE

descri bed herein rel ate PRAYECINs, net hods, and

catal ysts for conversion of a crude feed to a total

roduct! vthrei n the total product includes a crude
ﬂﬁ VENT, guid m xture at 25 0C and 0. 101

MP : r

ol DY oo AL BRich! eoiBlafly RIREL] &ySfentsD oS, £ 30AR RS for
treaﬁE@@ﬂd@ﬁe@\h@?{omﬁmﬁﬁﬁoAﬁhaaamdﬁqnodtmd lnsing smiesynstems

re unsui.t abl | at d ot al |.ow .

el abd PSS BIsRE RIS e sthodherds dcbeiCssgin relate o
sysﬂéﬁisnﬂeﬂi@@é/ and bzﬁﬁ‘@lsts ff@lcddn'v&ﬂsﬁﬁ of @rcﬁldéqg&f 0 thtal BERIEE A herein
to as "di sadvant aged crudes". Di sadvantaged crudes may

the totell produchictides & ornde pegrust thikis adigmid inbaare at 35 PGand @tlé)ﬂ MPa
i.d d dvant
and b GadSTREH dorahed plart Fargkd Sl R0 RN R RPE of the

cru@®fee®si on of netal conponents during transporting

and/ or processing of the di sadvantaged crudes. Renoval
DESCRIFIION ORAHLATED ARJn di sadvant aged cr udes may

inv

var e A0hEsly b BRH SRR kL T IURBNAN i lles o
be gtylohallig eansported, M@mmemﬁ using equneptiemdl favildfies) are comm only

processj ng .equi pnent, The use of corrosion-resistant
refepged dp apriEad v ré&é%deél gni ficant expense, and thus,

t heDié§@vaﬁ{a%§c95ﬁ18§é iy i’ﬂ%ﬁicf%taéﬁﬁc BRhRInehid 8% 'c§ﬁthBSte to the total

equi pnent not be desirable. ot her net hod
acid mlltmbﬂrt(“%NPb@' tbqn cwdy féadv d)iseslvamtdgead andasfwithoa redaanw}y high TAN

ed cr e transporting.
mag, feheBhe e Rsfone ot ARt il e BtrShoinlb 8N BR B dine of
the @fsa@@hta@8d Bftided) R&EhERI Sf Aaic REMPbhMR HoRldiRabantaged crudes may
equi pnent used to process the crudes and/or the

mvaﬂualc ngicgly grubdlicing apdiscneomenents withryarienylpses. Altemately,
coniosw%-rgsa Q%I%qggal %% fﬁ& ﬁnntrzﬁl%f}cgr?at%n e {l%%eme 41 lSl/or &sggg

resi eve resi

equigneéht.f The etof@oHo SN pLEsitMe nictal lofien Sipoles aipaifanPi:@essesand
usi ng caonventional facilities. D sadvantaged crudes

thus, theaifpe 06 APTEPSIOTTEGHHIME EICfA) IbBUTitReIfar st B net by desirable.
An(g%%ﬁgétﬁ e(% tcol{hfuﬁft cofid¥i8f tha ﬁ/ah%jol{?é éc{cﬁtﬂﬁ{]&f cogogiﬁg b 1 iallrt]é{s to

eroatons may sone situations
disaigmenge cehides m_éfommtram_paftmtamdm padesiigagfable disadlaatagad/ crudes.

include relatjyely high ano of netal contam nant
Thergse ok sempes 1 it e A abT A RSB b e [0 PTQSgSs the crudes
andRr WERR BTG Hro Bl pro AN FronTBle®hudes. '

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
woabid/osedonne of the catal yst. Such deposits mapCTassm®4/a42139
decline in the activity of the catal yst. Coke may form
and/ or deposit on catalg&é surfaces at a rapid rate
durlPisgdvenaged siudes may iicbld velateaye ighrampaats qfimeighcoptaminants,
cost Ly t egenger at e at L Vi f
ror S0 L SORARE: B O Tt BB Bl mev
contsSffardsAndier doagRNedsdfi radtalravyitaatifantsliriayndeposit be a surface of the
activity of the catalyst and/or cause the cat aalnée(scié to
catadiest 6F inghaveid o wakoHAE sgakyst RygB deprsits may) gy pg in the
1 I s of organic acids (for exanple, calcium
a“%é#ﬁﬁ@?ﬁﬁ1 ﬁ%/or sodium. Metals in netal salts of
or gaskecmaciods aader deposityoni catlysy swas att edpidrrate during processing
di sadvant aged crudes b onventi onal. processes, .for
of dasadipiaged fauiert i‘tﬁwa%%éﬁy S TegenRRR iPatahy Uiy o5 p gatalyst
con&frﬁiﬁfte@ DEALBKE! AthH BmpANEA dsed @il REERE AT 8 also diminish
metals in netal salts of organic acidsS are present. In
the activtityaitthe catalystleed/oncahsy theadialyst toMigtedoratgpi cal |y
depqQsit near the external, surface of .t at al yst
rec e e s fods TP B mereh e ) B dds Cor
exaRip®d, 851814, Pbta¥siliA andiod sé’cﬁhM?EEMehﬁé wagsaCaltdby siganic acids are
particles, "particularly at the top of the catalyst

not ygrcallyisepatetsd Siom difadventaged ¢radesshy don erticaphprecesies; irgxample,
4 i.n neﬂgl salts .of organic acids, at the top of the
€$@3?%F§ Pr “@§Hg$ally results in an increase in
Pr eBBUEsSesro pitm Exvoghitetdddn etk eatitndlpyoceides Sihen &leyal pinigetal
the catal yst bed. Moreover, the netals in_ netal salts
saltg pf eriggpisiagida ereesenly lgowast pnigkelaad vpyadiyanwhich typically
depggﬁ ﬁéan ?ﬁ@ext@n&%g&’ﬁﬁbt (?IQEQ czﬁ%lygteﬁle in' rﬂ&élhusqﬁs of &%Qﬁie acids may
~-roxygen ‘conpounds. Ireat nen acilities that procCess
depdis ptvaaitagiedn eoiddesumdstHetegenaatadyesh patiateg Martidfulaty at the top of

the RGB! Py 1RSI ERGEBE. G AGRlT BELS e A of

igak neateds s 76 i d
B o R i i

thramghriipd esd dodtromesteativély plugcthel sathlysthed. Borsgvatathe anetal$ in metal
al cohol s, and/or acids. .forned.b xi.dat.ion of ethers)

saltp ﬂgf’rgﬁ?lg A Fl?aéﬁﬂaflsec%plldé%ﬂ%g’apf’% ﬁfqui%yftﬁ'e ated crude
andHRhIVIRYage@ cRRBEME P RcAle b M@ itk ge AR BinpOitidsN T reatment
processing and cause plugging in transportation |ines,

facibitisa thatiproaess disad venéagedagdenvithda ormyerropaend ef atdpash.002 grams
hyd bons.. Mh ' i Gj .
of AR TR AR BT B M e DA S g

Org@aaiedxghéy cdifgshnds, wiena@gied duag biotedsitg, yhal form higher oxidation
unsaturated fragnents resulting from cracki n%
conpayads fas el kevnersnd/ qagids demaad Ryrpddationg! alcohols, and/or
. i . ni_C i | [ \Y/ )
R
and/athhbi ¢ortodsabniaatiede équagnantdsfing prdcessingrndaakse. plugging in
Hydrogen. is costly to produce and/or costly to
transpata{wrlineg.o treat ment 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
wone@s@eedorty tends to result in phase separati 8aTMK2004/042139
conmponents during processing and/or formation of
undesi rabl'e by-products (for exanple, hydrogen
fronsfolrdingssokeabgdrogeamis wailpompradesd apdjor coxhnieitanspit to treatment
processes often lack the ability to change a sel ected
H} perty in a disadvantaged crude w thout also

Si @RiddveRAdderedtantb mﬁimfbﬁmwﬂlﬁﬂ@mlﬂyﬁtﬁnm@ prdvessing in
di sadvant aged crude. For exa conyenti onal

conmltmleed Salitedst €hudediortabihey t@pil ryswlfdngqh@fm sepggtien gf components
TAN
d““?%ﬂ@%ggﬁﬁfm@ﬂgﬁ% a§8g%?ﬂh ggﬁgﬁygw%ﬁﬁF e co%ten?‘ﬁggen

sulfide/ wates) aﬁ@Bﬁ)B&@&lbilhd(a}&HCh 38 sul fur or netal

contam nants) in the disadyant

P G SR GHOASONeARHbe G Oy SOHECC B RPRRIY in o
disa@d: %t{%%d%nﬂfelvﬁﬁ‘wﬁ 119 n%ﬁﬁﬂyu?tw aoa 1n%ro‘tlgz? %r&p@rt e@\i\ﬁfhet he

onents con Ut|ng
dlsadV@Mhéa rRE\ige Fop éxaimflé i oeﬁverA[(bdalrIgochsms ofien ldﬂi\ﬁbf&/@bﬂlty to

N TR G TR TR -
by a%ﬁréd L RoRAnd &nﬁégl oﬁée?ﬁtﬂi’é’dlﬁﬁﬁﬁﬁts%déﬁ%gf sulﬁi}dirtrﬂl&zﬁl of

uént to a di sadvantaged crude may, in sone
con&hnmaﬂﬁwmﬁkcﬂaﬁvaﬁa&dsnablI|ty of such crude. U.S.

Pat ent No 47, 957. t k ‘
oy e pcdres gt s ges e EMR Forie Bitualadfde BBuR 1o
disaHORf4RA Bhdedko lower &Mw&%@t eﬁe@ceﬁeaf clgipodtntsontribuio A6

to Trachte et al. 36 to Trachte et al and
dlsaﬁvaﬁage@@mpemtlesa deddingdilugnt, hogevery generallyinggases costs of treating

dlsa@ %\}c} %des é e cgﬁg oP&‘iﬁ@e&ﬁl ?ﬁcﬁoxf C}ﬁgrezﬁ)sre %8§c§{d”lgandle the.

rocesses, cata

facil

- dlse@e&ﬁégéd&ﬂude@ Ndﬁﬁﬁ)nnﬁfdﬁnérﬁ to hdm&mntaghdmmdb lmayt grsome

applicability because of nany of the technica
Sl’[upfﬂ@ﬂ@l dqpeease stabipin o sHERERde n” sum di sadvant aged cr udes

geng rsabétlxl_\}ﬁﬁa{se 6 %36%3‘47 EREh@haRACREL L6, o9 6Dl MEAIPLEAL.;

rel ative a fendency to become unstable
6,060266ng Grundd erehy 5,92800Dt0 Beardaddnt y5 9b4 ethioBaarden et al.;

PR S ST, S By o
des&%eaxtz{r%ﬁs Mro@éﬁgs M, %n@f:atbil’j@@%ﬂ Iﬁb&&sﬁg’ gREBENT e 161foeefsses

exanple, ftesid organlcally bound het eroat ons, neta
sysieost @l catalyses dasemadsn itheserpatantsskaweyenhavy aipd amhca'éﬂlty

becthe s ety B B e P PRI, B P énspor tati o

andinQfund, HRA4VERRHoed 86idbd térReallyiHavt usddiabla propasteed (for example,

corrosi on, decreased cafalyst life, process pl d%%r %
relaawdl/ydngh RN aé@ﬂewdgéee@mﬁy@ﬁ@éeﬁum&ﬁr%nﬁrﬂe%& i tendency to

there is g&k bl
°°nﬁ‘é‘88 T?l%t}veﬁynlﬁf evaeao%ls1 %gégh%%aﬁﬁfg%%ﬁ " cat ystré1 ©
prop&fic& RRMAE $¢1atiyedf hlgh sawvantoigedesaabid QSmpMGmts:([fmmample
products withnore deswableairopertles r.e |s aI

resigue, gganigadlshouRd BeterepOmenerct e%%&wﬁe@ata Sgp el
org oS . andl %an{(}ar}xg'gé(r?&ﬁn%&%ﬁs)c Hhck PRPIRICS rdGh %Quse problems

oer iesin vanta
in conventional transportation 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. SUMVARYOF THE | NVENTI ON
wOneskeons descri bed herein generally rel at e POT/US2004/042139
systens, nethods and catal ysts for conversion of a
crude feed to a total product conprising a crude
morp dexitable mmb,rtlesn Beneisetsadignificast cenpamioarsbiseipea ngedfor

I t
ook QP B G PR g RE Rl th A
cm&%ﬁ%@ SeldBQER dhangilE Btheppropsaitics nthe diadvamtapbd afuded

by using the systens and net hods descri bed herein. The

SUMMARY QK THEINYSENEIGNt hod of produci ng a crude
pr duc | Si
; HisonE PP RPN n SPGB 1D & GRS HEAC R Rts or
con{'éiﬁbﬁl ges ciude féHdlid a tpabptodtict cotnerising atcheieqmﬂli@t pmdmtmmme
is aliquid mxture at 250Cand012IEF ﬂ gtt
emméé@bﬂ%vpﬁgo%denﬁ@h’l%gasatheé‘EQ?S desqttoaiprofn HsgisfergfigRipe o

comr]?é) tl&?sl t%tyhc'aklg ngé‘éi'c@ﬂlbﬁlaﬂeﬁseoisdoﬁ&)oﬁéﬁﬁ fHebdih ] SciNdnkbaBitions can

ore in arange from90 Ato 180
be dMeﬁllibdaiy Useasthe 69)%11155 andheethodsdesenilpaodrereif. por es in the

4gr']§‘16§\lq\§et%ﬂg£ %;::c{yll%%t | O?tggcﬁ %’gﬁ@@ﬁg éﬁ i&%ﬂ@ Clo 83M1§1prlslng
confh @ﬁ%ﬁ Otk ﬁéd'v&t@%@ﬁﬁﬁ&@cﬂﬁ@s@&to @ﬁ)ﬁ%é@l&ﬂ%f&ﬁ% that includes

ontrolling cont actlgyg condi ti ons such that the
the cmldel prauincigwheretrathe srudapreduchis antisgid mpvgisrat 24 SCpngOgh01 MPa,

t e fee

e b S Baeh B Rl I LB SR el AT« por

smeQﬁQcﬁH@tﬁJiﬂwﬁh & tdieani€l Bz neted QNP FAngt figm 2®AttadB8D rg with at least
crude feed with one or nore cataly Ets to produce a

60% of the tgtrlomueher OhRPTep mﬂhe dets SFreligi it POTGIEIIS

he.c
wn}é %8 Ii Rﬁtgx %ﬁ%lgalﬁ cﬁroa% gl q‘ﬂ%&%‘?lﬁl é?&?@%_geN@g?%ﬁtl%ggdg @etermined
by AS3M I&I%tHoﬁ&MZSQnﬁldﬁontmﬂlng&baﬂaym§cdmdnlmg smhﬁbatdh@ prxide

distribution with d|a r .of at.
rodoi s S aeni it Q0T AT RN i B o hebip e i o
Hod mre si ze d| stribution having, per
detgréﬁlg%dy@; cata 18%% rom 0. 0001 grans to 0.08 granms of:

ol Vixdienemionaitre pmvucim :emmiﬁloyl lofl erodiciog #p@@dmoduct comprising:
cal cul at ed

contacHpg éprudg I{gesdc%ﬁ]le 88? Pf W&re c&#?y(fg ﬁoméo lce It%%lgé]rgauct tllllat includes -
the %Jh%‘é g%&ﬁcp e RERAYEde 88ud isTAMNNOd nikturost2 59Q%naf0. 1(eMPa,

thé crude feed, wherein TAN i s as determ ned by
the AR fdelt HaytheDEBAN afeé ldaphhiat lnastaneof Hrecpfadests having ?h%re size

dls%‘[bl‘,}g [ od E[é ér}a?q‘?#: {))c%g %g?ne%%%?tat le %ﬂ% Sls r&gfenﬁ gg ?gtASﬁQ\/I Method

nore ca

D4b@E ahd HeQEtyst hivahg tHéquwﬁﬁe dlh@lboﬁoldba\@mg:) qbar:gram/wfaa‘@ﬂyst from
thé crude product is [iquid m xture at 2 0C and
0. ooo nmlnvraao OBIesares of @qlﬂed@nwawrr?goranemmy U sggpounds,

CaI%Lgiltgﬁl giwgle L %Qﬁﬂdé%nﬁ%mlmg:ﬁ ’thé'i" Elﬁ%on%ﬁn%fcohﬁ@tmg

wngaporész StPTDULT ON W t
corliBEting Budtothet tle anmle @iodukt kds ol BANtof 28085t ef tbr: FﬁANaqfihy crude

feed wheraih AN BLAS ErEaRRSy PO bGHETBH DhBtie et al's 11 om

Col 4 Gefiod % }?I%(Iidgghﬁleﬁﬁjkal dfpré&iteing’a dFRdSproduct, 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
woamisaeéiong condi ti ons such that the crude pro#dcskmg/042139
a TAN of at nost 90% of the TAN of the crude feed,
wherein TAN is as determ ned by ASTM Met hod D664. The
as déterneined onASTSOMetlmd 42822 anrbthh gatalyst havandibe poressize digfeibution

confilig e eEipayRtale g BhauLs e BPEHOAE J5ER ot SR®

. comb&&{dé de8nd HEmEleUGaR FRA Chlunih@ b Eihe Pefiedic TadR, of miktaies

Is aliquid mxture at 25 0C and 0. 101 MPa, the crude
theréafpandrramirolin Annteeting candiions such, thaidheiede piadugt ey apdiof at

ool TPy ] BB ARy Ay

DecReri odi ¢ Tabl e, one or nore conpounds of one or nore
metals from Colum 6 of the Perlgdl c Tabl e,

m ¥ihg ﬁ@@nﬁ%ﬂé@)ﬂo"m a(%fjth?ﬂq‘éf BPdyRing? ﬁ%\figpgp%ppto gomprising:
contg?tl @crﬁﬁ)e REq Wik el e ci%?%t@ to IORuY a {501 Hr&RUTPAEESIudes

or nore metals From um 10 of the Periodic
the drabéd pmd@crt whestinrths citude pemfuct iandiquivemiiture at 2pP@and At10d MPa,

e Gt s TN SPaESEh  h s  R1 BEhy 36, B

e TRGAIS FroRRE o Rimb o Dthe Priodi
leasgm%%%?@é{ﬁgo&%%ﬁl&gf ﬁlgé %?E%]g n?éged ro\/\,helcr)el n TAN |es HOSE

Tabhs ontetranoterethpbyndsSfvnkiet ode DEGs frar £alvve Atof die Beriodic

rovi des a _net hod .0 roduci n cr.ude
Tebfeo b aTing Hege A e e e TS BT R Bt g petocte
Tabﬁ%ﬁé ¥iSthSrelcBrpbARUCE chelof hidhe MRS m (dvdimh N0 lod despehbelc
cfude product, wherein the crude product is a

Tabis, ot widurss tl@seo@@ndwdw@elm@lnwraraﬂp ﬁé%@hﬁ%ﬁ%@@é@ mﬁé%}ltﬁ {ptal

'COI‘&IB‘H‘@W %’f‘ldgltm G2 éﬁg M5t cait a{i] #ﬁ?rcgitn g gg‘?(g?iéﬁsssmh that -

the B@Mb ﬁﬁ)du@cﬂfas QI’I@[N of aff mbﬁDO&’mfah@’ ?FAN b thencde G:d, Whereln TAN
grans of: one or re netals from Colum 6 of the

is aw@@tﬁmmdbﬁaﬁ%M Misthog,D e conmpounds of one or nore
mtﬂlesig%é'n‘ag# @&Rb #ﬂﬂ?/l@esoef mEtA6d B ﬂoaﬁlélﬁg I@Md@ 'pr(fdﬂcff‘ 'ébﬁbﬁﬁng

as wel or m xtures thereof
congetiona cudt fdegdstith dntaeorsmme eetatyatsad ymduh%w iQ’@ PT@@{C'[ Q]agmcludes

f d | 0. 02
the RRYIE PISEh SUPEUMPESH i Pr e Bt s B P RUR et Fan gnd Pig1 MP.
the Q#udgﬁ el h%@ﬂ@%ul‘m oPht RAG 0, af®@fiR oM loahibrd £y &0 Loripriéing: (a)

e Periodic Table, calculated as wei ght of metal
a finst catilystythe §irgt atabyst havangl pebmmmﬂﬂrﬁga@bmémm A§001 to 0.06

condi ti ons such r at
xS 9% BPra REA BT HE: B on R TReiG TRE SdohbeRfe 2
confpoul@d & dFk B ehody m%ﬁ_fsl\ffrbﬁtm&nﬁ)@fiﬁ theTPegiodiv/Eabid, Q!lca]ased as
provi des a cat al yst corrp03| tion, conprising

weight afanetalien mixsures Biereos] anshbla scondgatplyst @e.secorat'fﬁ@rysf having,

one o
pr G B SRR3R 0 Y, B Cplunn  of
the (Pex)locﬁc THPIB Qe orRi@E campamidi@f ané emareahetaisdmne Gntuamt 6 of the
| east 0.1 grans of theta al um

0 na pe am of
Permglpﬁp'Bﬂfbtle walculeiedias weight of BYeHILRS AIHTss. tﬁ%fﬁOé g Fontialiie
con?ac%né\hgr{d?fl&s 06 G2 Bl ¥ldeMRSaRt RRTLTSNZE 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
wOonskeon al so provi des a catal yst conposi ti ORCT/US2004/042139
conprising: (a) one or nore netals from Colum 6 of
the Periodic Table, one or nore conpounds of one or
havimpa thetretlaisnafoootenGof ai heasi0. bizranpeoftheth ghinsing pe gram i support

i xt t.h f: ) terj ' .
PSR SO R G PR SR Shabh s oo
distrutBh RahREH e @RAPORdimuARQITtat TEASEII0aA,, asdstegiained iy ST My

x-ray diffraction; and wherein the catalyst has a pore
MetlgidA@4282st ri buti on with a nedi an pore di aneter of at

| east . 230.A .as ' X282 The

| o BhaRadl 28 pSiEG ELATH sNorfiOt MM C i E R ond B more
met3OHFBhi Gilagn 6(cE)thoPeiodic Table ometak®ré canpd@olds ok gfmore

the Periodic Table, one qr nore corrpﬁund_ I%f one lgr terial
metakpfremeelams 6r¢idhs LariagnT 2Pleor pHEUES AP (W ugPoTs pgterta
havigé] 2 TS £ alTRS R GontdnPBE @é#ml r&hs bP@eBeURHA perl @R f support

one or nore conpounds of one or nore netal s from )
mategll, i deRriaet bg xRay diftacticha bhd whereimthg tcatakyst hasarmost size

cisugrigh WG edon PR S HRCH Tt U TRAgS T

WpBasgo material, as determ ned by x-ray diffraction;
Meﬂzmd V\%erel n the catal yst has a pore size distribution

wi fThe anveatlomalspproyidts awetalyist efmpasitiana gempaongs (al@ne or more

eterm.ned b TN Meth D4282. The | ti
metgls GO HBE BN SaRIe 15 o s s EritsgEo Sfhnore
metA9HBNCHUnR SHRROPErivdi¢ Tl oreror Mdre niveslafreomt Colimnré af the

support/metal mxture, wherein the support conprise
PeripdietTablel omd eranorgeampABndsrofpBe € BYOT FE aficirqin Coltmn 8 of the

Peri(écgilcnﬁrgh eic gl%g%&lgr,eg {he%'f'e(bgg %lglp%rtf &&@?ig‘ﬂav ah&h afdina content

one oOr conmpounds O1 one or nore

of afRhalos] fraemoCdetnalumimafpet BeanPef supgort nikdlag, as determined by x-ray -

__mxtures thereof; heat treating the. theta.al um na
diFesaip oA MR T e alet S &Pare e FSioRithe Redigh paiso
diang&%rotrﬁrehq lcfagl!’ﬁginzg,tatrs!ﬂgteﬁﬁﬁf%lﬂ@tAsmq\VI@tth bhaggzat al yst has

S1 ze utiton with a nmedian pore di aneter
of e iheasion 3BO pAyvides adee¢tbodrpipudbsin\STARIYES ROUPIURS?

The invention. al so provides t hod of .produci .
combiieg § STOPCECHIR PR RO RO 8 CUBROP R LBl Seren the
sup}tgfﬁ{e @os 3L ShetLallRUMR AnBSRRA ThdrBRE &le Mtals Co@priving o8t br more

port conprises theta alum na, and one or nore
metalfs ftoneCokinai § ofbmperiedin g ablseons orraets crmpanrdsfof gre or more

l.um 6. of the.Peri.odi ¢ Table, .on 1
metgl T oL 8 B Sl oo dahecy e B Rl RaCRma e
alumhBRsBppR/mBiak itiafe 4t AesBpdratuiesitat 1das400RE; khe fdrhigthe
al um na support/metal mxture at a tenperature of at
catall yrhsvheteio tcyatalyidl have pRITGiAeHEHPRIGRSYII AfsAinPofgameter of at

lkyst .has .a por ' [ Sthidadt ion with a nmedi an
lea% 212 @Ad ?%\ﬂ%?lg’rm% yagsigég{eﬂ@ldﬁ ; . “as deternined by ASTM
Met hiedinfURH3 . alsbhgovidssenineihod af podpciay hdetslyat, vempusingf
produci ng a crude product, conpri si n&;: . .
combining a support with one or more metals to form a support/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
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contacting a crude feed wwth one or nore catal ysts to
produce a total product that includes the crude

wonrodwes307 wher ei n t he crude product is a |iqui #CmUS2AB42139
at 25 0C and 0.101 MPa, the crude feed having a TAN of

at least 0.3, at |least one of the catal ysts havi
catalpsr whereinethelcasalybtdus poarasizedistribudom it sraeiapRIe g%n&ﬂ‘ef of at

leaSt?EQLZ@%?tSF@l,ggﬁﬁ mmtm@y g ASTM I\/bt hod D4282, and

e pore size distribution
COTRé irﬁlbﬂgori het Iﬁtoalldam mathaddf preduingrorredapbdie, fonaprising:
Col umm of the Periodic Tahle, one_ or é? an%gﬁqul d
contisting ATl e WhkensPUTPRARBISIREIE AHE PORRGAN ieludes
the c;rtﬁ{% dtpcrt vVﬂ@f&ﬂ K[lfeli rﬁﬁ@%r%@ﬁot iand ﬁlﬁ%l&ﬁiré hi @Qﬂ@@‘lﬂ)]"MPa

con | oIS suc e crude ro uct has a TAN of at
the cml&tfe&DHﬁx@ﬁg 4 MANTANt tefastt 3, at leadeorfeaddhe oﬂﬁ@lym havipg\p pere size

disefon a0 BFGER IR TG I B0 s et B9 AT
Metl‘fb%ﬁi@' 94 the Q%ﬁ)‘%{ haRhAh€ bHi%%liee(ﬁﬁtn%t‘iJh @EpridingMe@ alumina

cat al ys s In the presence rogen source to
and @rieoehmereandtals ﬁdonp@oldumw @ﬂthc Preln indekles one s mgfe compounds of

duct th
one G 238 sl Qb A LS, B
contﬁ%lhﬁ?@cﬁﬁac@iné coﬁcﬁﬁo&@d@l@ﬂfa@ﬂﬁ Jn@s predwd h@@(@/@AN cfonteit 90% of
| east 0001 granms of oxygenper gram o 3
the Tzé]tsicbf tlmw@uéﬁ febéagher@n dAQY igasdle edyAREV M@t%ﬁ g’&Pé
di st h f .
TSR B RS ARRRER: S ATERSRE caprisos

contﬁ@cﬁig" apérhdé‘ﬁ:e@ ithasik ion gloqz@mtaltyste iivs thie presenkead a'lbe(kslrmn lsource to
that” the crude product has TAN of at st 90% of, the

: PdePA‘Na etk nredust thesinclidgs thg cgudeprodiobereip i apide gipductisa
iquidl rg%%rg a{)%g?glﬁcf@ R R D CAROMBIRa 3 ME R TIRRSf dtN&1st 0.3, the

cru pro as an oxygen content of at nost 90% of

" crudefeediviierarcaxyeentomdént bf et leasi 000 gramsfarxyen MANgrarg of crude

det d t.hod D664 d IEapls
5 AT B T, S8 o
diant SO RULARSA BhsRlcRGthed fbyQﬁ(SJFMCMBIQO@ DD BZienk coflueiting

conprising: contacting a crude feed with one or

nmor e
cont!aaﬂu&g gBigions t(pledmﬁcEAH sueh tiat he saudetredust hasicT abeaf of most
07t TGP s cptt e thd TRk S RsREN gt gl toflaining
confpotAdy th Bat {HeasidePrdducthab At oxygas tomere ofbt bt 90% of the
catal ysts havin per gram of catal yst, 3% é%mé\’? Od]‘D664
oxygeraeantastt of theerusie faesk vhareim TAN s g deisimingd By eth
P dic Tahl e, f
and oy eI Rl PR IRAYR SR, | O7C 2 P ated
as TR igntioh asBtpedvidera meétkbdioEarotthe@ngetrudapdduct, comprising:

controlli ng contacti ng condj B’ ons such thatl a %’\?gfﬂ ﬁ lud
contaeting § cuyda decd\aitloRie oF ofe SaI@GHISAR PTQYCS bl PO grudes
: X b f
the %ngﬁ%qﬁlg‘?“%ﬁ%%hg aﬁﬂ%@écg{l@ \/\}15%1 TN Rlixtale ADSCAAA0AD1 MPa,

€ Ccrude erefn TANis as
the eh@ide fesdrirsdingyn TV M Meletro 0. 1D66d afTlaest onw efthe oafalystsdaving, per

provi des a net ro u0|n a_crud roduct
eraB g B ! e M EHES S Ot Bemp e AR harigin fgf e
Perl%a cafz%% Snk Br ﬁ)llaf‘e BRELofAnedr %(dilé 26 SFOMICRuhA 6 of the
ce’a tota oduct that includes the crude
Permﬂnﬁm;ﬂe, cahelamdras teezht ofihetabrop duistur¢sshereof; and controlling
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
weubdsieemont ent of at | east 0.000 1 grans of sBCTWIS2@/042139

gram of crude feed, and at |east one of the catalysts

conprising one or nore netals from Colum 6 of the

Peflihe diveniamhleo pearvédes p mashed efampdisinmsa efude peodyet, gopRIising:

confE STy PRgSRSSBEt toen s
produe 8l kdthIQiRS disot €t iﬂwid.es dmrcm@ prodlica,cw}na‘ngm theheruda& pebeuct is a

liquidmieie aphaieastidb hulRsntigeniidea idng e iaNiehat g 0.5 the
crud::%qnédal%atvL §1hfug UbiteUtt ¥as mq\g?eluﬁ§ bf Yt Balﬁaﬁirof crude
contac zones i s over the crude product

feednand adedst Md\bﬁxhe astalysis copfisiog ondrer MAN wétatstfeons Coblenn 6 of the
feed, and the crude pro havi n

t f
Peringio L3bi, 9 PHECEOMAPURSI I SRS Ob ot Be A i AGain 6 of Ble

F hah4t, d
rerlfFSb, B s Bt on s STALAEY é@?ﬁ%&@%ﬁm wing

confBibting, thesurtdofeed bpakey moleddar Iazdnmen@zd agtlegied mﬁ@tmghlblt phase

sepwtgq%e@ﬁég %ﬁéﬁ;eéocggp g;g?%tl éthspxg% g%a%rg li'/g 01t§‘>e ﬁl one or more

conBRSEPIhe B YA RE @01 hS OHE 6Rdb Qrdﬂh@%ﬁlgaa TANBSS 40 mﬁu@a% of the
that- Tncludes the crude product, wherein the ¢

TAl}§ro¢ﬁdwodruqlesfead | sind dihedcrdlecproghect élpvu_ag agelfghepntent 9117%1%0% of the

s GG bEBN G FRTS AR R SR BERRSBY AN \iRoa bt
and SBIRCIRELE AL R deﬁbrﬂnﬁi&dlbthﬂMSMethequaM on of the crude

feed during contact. The inventiaon also ovi des a
et Fhsdnedntion eéigdnejdes apeihed gF Bradueing aSsieiriodgt, comprising:

. con a?:P % ag EM&Q £ kA ?n{ &Sfor¥chin Ysgfl QAR ebehct B?a Eis%@&"}%rogen

nore ca sts to uce a total produc
soutdaad pi‘dﬁl@lbélﬁj esaltgreduet ﬂﬂelnphjdelymb crlmeepr@dlm tWheran dceecrude

RO NN S O -
suc{iI 'Eljgig fhel 6 feé GRRhA s AWkl Ylﬁ&h%%@ﬁ‘ atd sefectddi@ie to inhibit

rogen upta e coRdition and then at a second
phabg/mhpagiannuﬁﬂakmudnﬁa@ﬂ during, contaet.f i r st hydr ogen upt ake

congi ti on bei different .fro e oye
ot eSO FBEtR a7 bl iR MO RE SPmprpine:
conlfﬁ(ﬂflgg%ﬂldé%&kﬁnﬁ apgtobéoin thﬂoﬂé@d’ﬂcé of bedort Iﬁoﬂen:btabysts to produce
P-value of a crude feed/tot product m xtur

a tothd prashust thgt ineludes the srudg mepdya Wherai the 0519 ﬁ?licw glquid
mi ttﬂrg a? é§ S@ @Bfl @g%g %ﬁﬂaﬁﬁ og%oﬁ‘ﬁl X I?tlfae Jnﬂhﬁ'ﬁlk ‘s‘lﬁsgttﬁat the crude

ot~ nore pr o e cru
feed R@dntalhd WillVEfirbgsh ot b S@stiyorigde apakeremﬂlhmbmefnd then at a second

roduci ng a crude_ product, conprising..c
hydspgraai e somitiRnAe Y hﬁérpéerbla%t%#wglw%@% @Lsfﬁ%mafrom the

[l thyd tak
TR A SRR RSy ok
corldit®naEk Udlﬁrcﬂreddbl o:rﬂnblt/\h@amle of t kmdefemfiétod prhdott msmae from

liquid mxture at 25 0C at 0.101 abt eed
deopﬁ@ag,m,gdoeg)wrmﬁ #1d efe QT @xUE PEPPSIties qft lYngﬁ'ltl eoqrpﬁﬁlﬁzg change by at most

90%%‘1&3&5 ’foncﬁe ?&EQ&U{VE GhHe 0151‘131%%& ﬂé!é‘:ﬁé rtib 6 thé Edle &AL acting

rature | east | ower than the second
C 0 nTH@ invagtidreatpeprayidesa mettodtdf radugihg aurodprodpiscomprising:

0
cor;tr%gfa c?ltlder?géc’cs w1tg éong g{r gltolrev&te{lysts r!&e fTr/é\Hemperature ‘f"olﬂ)%d by

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

product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
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wherein TAN is as determ ned by ASTM Met hod D664. The
i nvention al so provides a nmethod of producing a crude
wenredwe6307 conpri si ng: contacting a crude feed RCTSZI08/042139
or nmore catalysts to produce a total product that
“incl'udes the crude product, wherein the crude prod rdt%
feed havimg b TAN df atiletsu.8; aitd @Btrotingreanigcting copdiions gachthaidhe first

feed h |
MR CTER TR R M
the cikdle’ g%dlﬁ?ﬁasgf BANQf aEfdgie (6 edativand tied TABagtthoredofeetihe

catal ysts conprising one or nore netals from Col umm 6
wherein TAYN iPay dasergneraly .éSTM]MegyodM@ conpounds of one or

iﬁ%}?&t C}Sﬂlea];l%)o rpm(/:lgﬁsd Elog} ﬁ)pc?dulc?ﬁl“ 0 JBBAE; cotfprising:

I ng contacting
cont4&@iRg alch@iFesdwith bhéebr ibe: @tallytﬁés rpdduce ahtetsl proﬁm thdt imgludes

nost 90% of the TAN of the c¢rude feed
the cnr@dmducc;}a@heaelg ther apdepRedias %gq‘?‘é Iixb /@‘gzrst ﬁaél (EWP’“
the c cfhegff %Q%MJ%WB t @lru%b ReellAMving aPlfur content of at

and sul fur content is
leasta)soad)e m Gﬁdﬂiﬁay p&SMnMfchoid fmizmdd atihast pne/efthe gralysso

comBsEs O IO SIS oM Sl el e CHIGHE A B Ss or more
comﬁ@&n@k %Pbe 6%91%%%&1@ £t ObRInnY 8CUE Petibdt TlaBIQI @kdﬁﬁmirhe

product rein the crude product is a lig
theranfmndroenablhﬁg comaetmg @nddipnsmch thadhe eryde prodaet h@é@uTﬁé‘l of at

a_ TAN qf st d
mosE%(Mo Qiqﬁ" 6!?&]3@?%@ cgl(ldq)f i& gﬁlréeu%ﬁd gr%ﬂld&%\ék quﬂ’urr c%ﬁ{e HEf 70-
130%%% §88H cod ofthd @GS febaniRreih TAN Ha&ldﬁ&h&med by ASTM
nprising one or nore metal s from Col umm 54}0
MetRet D66t @ng‘alnilﬁe conisat isies Aeieanisgdpb drdsV] Metbweﬁéfﬁ re
i @E ?Ié\/%{’l PR;QI Confé] (F rb((l)lg:'l T@tlﬁli? Hro‘aﬁct comprising:-

ngc tact

- conta@fd 4 érﬁ&'éfe‘édl @\hthtd‘mator nfeee catuigfets pw peddote dragal @rdﬁM&t that iacludes

most 90% of the TAN of the crude feed, th L
the qwdﬁjpr@fluﬁa‘ghge}(négq: giyde priuetis aglgutf]dmxfgé@f %f (? ﬁléd 0.101 MPa, .

. the crﬁ&é 8 hg\giﬂégﬁ{Al@k%ﬁ@ast Ydgef SRR fe@BhWAIES RisTllud Abhtb of at

erm n M Met hod D664, and resi due content
least (S 1 gsammmﬂmephrtgyarASﬂ‘MuwemddamwSt ateeofiths egitly g

| d
comgE RIE PSS AmoEME dRFTs Pl Bt fedebr i, BROOHE b
comgar ucﬁsyo%ﬁe BPnM@ﬂHﬁl% fForh CloRlmP b 0@ tetPdibaic Tadd, uflesxttaes

e product, wherein the crude product is a |IQUI,ﬁ@
thereofx it eondollitfy OGiaatiog @OlmmonMSaCh thatcthe ernde prosugt hasv Ty of at

t 0,1
most 8&‘?&@{1%?}3%\}(0 é gre,ld%fefd t?lg %‘é r%{jhgaavfe%lg%]@%oyﬁ% Sf gO-
1304£80he fRBRoABRSIF tﬁ’é"&u@é fdell mamdr@aaﬂmm mmrdemrmmedr’c@’
or nore netals from Colum 6 of the P odj.c TatﬂpgD5307
ASWgﬂxoﬁ@@%@ﬁbmﬁwme% ireasietermpned /%ﬁ@“fl\ds
dﬂdeY gpgo fi e%datlﬁetﬁég’ Le oﬁﬁcﬂr-% X MR rddiRE, %Qlfnpnsmg

I'ng conBitrong such 't hat
con?aﬁtiﬂ@a Bﬁﬁg tﬂéb*d wigtsorie drahbrefcaatystsd peiifcoh td‘tbiqard'dwt that includes

the T0de DU, WSV ESRTENCHR & B d Rt g oC 40107 MPa,
the B%@B %eer& h %g GOPARTYE af Ra&%D. eALETASREd BXV1€§IM(N§EB@L%‘[ of at

least 0.1 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
WQi2005/066897 or nore catal ysts to produce a total PoT@SDY/042139
that includes the crude product, wherein the crude
product is a liquid mxture at 25 0C and 0.101 MPa,
most 90% of el AN ed thesrideyfead, Tanemtle arodugidiss ady GO cantenkef 70-130%

L e e

ASTRE MARbEDF 3} e, one or nore conmpounds of one or nore
metals from Col unm of the Periodic Table,

or
m The inentipeplse provul@s Breihedeo @re@t%m% erude pEQivSls FOMpiging:
conth @Y anguaebﬁeeﬁ i c%ﬁ%tor lfﬁ’org' @aﬁ&l&&g Pl?dﬁ@et M3 prRfREMEEREIudes
P e presénce o ur contarning
the GOIPOYEGS, *aheramttaérmdapwdactbe b digyuisOfixdEe anPs °C and 0.101 MPa,

the ‘g’g‘irl]ﬁti{?gél Iﬁl‘ggg g%%géét %St 0 t%%@gag?gfq@ tggt %Qfsetts gﬁrscﬂa ainable
by: &S] ﬁm%eaesﬁgpéqjﬂ Kith'HE BI' hidfe ﬁlet%% P5R A oliGiin 8 o@'@ﬁehiﬁé‘iilo‘afc Table,

proa crude product, conprising: contacting a
one Of thdee écﬁﬁpbmm bf mre&)rmorﬂmemls:ﬁbml QQUmnt&pfpthc)B@m@l@Table or

ik e o b B S o e B R e
f &b REITR abhﬁa@ﬁﬁ txy burid at

cataﬁr %cﬁ%&’c%? &%é%kégooc 1r00 OF), the_ cr u%le l?ge aa

tempﬁiamlregbe'cimWAPD °@r and qoptroﬂmgtconf@atsng aomditimg sugh thatbe ciyde

he |y C [ r tals from
pro‘%&? fﬁfﬂa ’gﬁaﬁ faﬁ éfeﬂ@gaﬁ‘ Wgﬁ gncéur%rtg?%rfe conpounds
of T9REenAINtIBR hRo PRl afhahvCof protudngh ctude pRetuich domprlsmg
Table, or m xtures thereof; and controllin conta

conigotineti a s feedonith ongrormpe cptakysts ;S@ pEduee. migdalp i Wludes
at 37 f t B

o S A R S Sps lo

the &fdle wed\hlatfikﬁg@fw%sﬂ.}a&o/&t Odast T(BcS‘&Iat 3hBACI(1§O0 ﬁ) theerateufded

feed, wherein APl gravity i.s as de ed b ASTM
hav i HAPIGBEY, ot iragh Do 5 1 SacL SBOL Bt BHAD M GUBPres e or

moxjg%%{ﬂg fBﬂpéglmrH@of tHY Pgﬁ(‘)cﬁ@ TahIS QR Rk A€ 20RpIRIR @€ 0fd or more

producing a crude product, conprising: contacting a
metals tien €oRahnb bfithe Periodic fable, canikityss thereofpnd gapieolting

total product th ncl des he crude rod [.ei o
contaprg s GHTR SUE o 1 G Qi T R 96 gt GRER ThShe 00%
of tlQe \Jigéosw 3 tHeRBude féteatigerdnavi g @u&eﬁﬁioﬂﬁct&lhwhg aﬁtAPI gravity

d the one or nore catalysts conpri si ng:
of 7|0e1é5§f7 ofhﬂae odil @ra,xsw of @hqmu@q flegd.velieaein Uvil eometyap aw“rt@rmmed by

As TR oty GGty B s TR HBETpl RS e RAF D

C ONPHe iGN R provEd € eﬁﬁbﬂhﬁ@ ofpisaticihg a cﬁm‘e p@dsdlrdst; fc@mprising:
conpounds of one or nore Columm 6 neta

conta@m A arqd@ rf@edt \wéh ewst or Tapig caighisisdp |pr9¢gw% 3 Fﬁtéld%fP%“ that includes
f10at

e FBE PO U WA 5 RAE 23 CA e,

the afidd $éeﬂrmilvﬁgda "DA(N/Q@EMeh&tOth dndDadnEloe nony eatbliysts caposing: at
provi des a nethod of producing a crude &%uct

leaSé enpratalypipompsisngvenIE, Qe RIdngTe @amwwﬁf gangidiypp,qp mixtures

1§95 45 3430 QUGS SobghehRB 0 LG E B Bt

Colmmtdmetaw; oRbofo@rRdmpPolils dfeae 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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determirted dyfADIM

and the crude feed has a TAN of at |east O0.1;

generati ng hydrogen during the contacting; and
woamisroeédor ng cont acti ng conditi ons such that tReTaIS2®E/042139

product has a TAN of at nobst 90% of the TAN of the

crude feed, wherein TAN is as determ ned by ASTM .

MVefThe thvbbten alihprovides ameipdadigmodicang aeygdapipduefogoraprising:

roduci n rude product i Si-ng.. .C t4 .
comBAGRLCT% o f b AR MRL pSBUPS) e £OJ DA s
the drde¥roBiQ@MWkdrein MBS crude prodast it hdigaidudixture atREC anden el MPa,

the ‘crude product is a liquid mxture at 25 0C and )
and theoudenped hasieT 4N ed et keaet . hgnergting hydegm diringdhggontacting;
0. and at l.ea - t | Bi
o Qg e 0k 1 G SRR Tt o
90% o the TAN dhBe eelle faddwharein DANIings daatsndd tygASTM Method
conditions such that a contacting tenperature is at
Dé66fleast 200 0C, and the crude product has a TAN of at

e

contpEting dleadafeee withcbnefor provel vatilygts do proddee protad peaduct that includes

conprising:, contacti a crude .feed with oAl I
the GuaPPeYe, vherpiohe EuaS piosticy 1 g Wt Phel aad B 1PR MPa.
the GhdReR B%H%B’TAV}@ 8F &1Bast 08, GhdStGeddt OsHGHthe Satd@lybts Qoingrising
mxture at 25 0C and 0.101 MPa, the crude feed_havi nlg
vanaliTANref oramork eamponds of aehdim) warixtusesethereof; gad controlling
catal yst.s. conpri sin nadi Q
con PR T A RO PP 3L TR 260 PRt e

prodiRFRAS ST AN GF ah@E0EH o e AN @ tHengudafbéd citierdn TS as
gas flom1be|3%1grOV|ded in adirection that is counter
ethpdDépthide feed; and controlling

o TRby e ARG el RS ol RERrolpep g E R RERREE polsing

. contdbgnied brulldbbel svigsombatrandr netdlyists tABIddubes toal pBeBt thahimcludes

the prRga DEIe BABETC Gode SHRGHEL 1 W LTI eB.2q b O d MPa
the thd??é&ﬁ h%%glayﬁ&lg of 8t l@%s@ AUC and@at 1852 bndPbOHY ehtalyBBicomprising
I ncl udes t

crude product, wherein the crude product
vanadium, bhajer momicetnppendstof ¥8n@iimanet 0ixtods hexeof; previding @eas
feed having, per gramof crude feed, a total Ni.j\W .
compERngi A NGO Ep SP R CRERIS Eite Eosoy bEE PO
dire%?&@{hﬁﬁs%oﬁ&%'tﬁé New\cEARdrlde feed:eandcon®sléng osmadtingonditions
of vanadium or mxtures thereof, and the vanadi um

sucl ttagthesrudegurodust hago T ANsoLas mess 4% 9t thedrANiof Fheerdsdiesd

or i.anmet er of |.eas : ontrol ling
Wh%%‘ﬂtere{gt'\] rhy (%Beﬁla’iqudgnﬁs&%%c t hé)? %62' crude product has
a tPAhvitioWake enient mefhodbf preicia ¥ecaidetphadu, Cofnpesing:
content of the crude feed, wherein N /V/ Fe con%qe?nt S
contasting e erudie fiead Wigh sTon etelsaiRl St Ao Prochiee  iRfaTrp st diag grcludes
rovide h r ' : oF,
the B PG HEISH ta SOAE Bk Ry HE R 8350 20d 0,101 MPa,
the eAidafyltIBving, perqaara of arudetfedd, ptaal iV Feabntentodfiad st h@0002

crude product, wherein the crude product is a li%bjfigg ¢
grapsxat lgast ee of gheyeatalrels eomprisingrranagiung, Q4 PT BRES GHMRAYEds o

V&%&iﬂl@%ﬁ)i glﬁ)f}ﬁml%%eirecdf,%d\’tﬁ@ 3 MMm PARy Y halRES RRIRes Bl bution
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,
wonesmee3odr e al kal i ne-earth netal salts of onePOT/USRI0@/042139

organi c acids, or mxtures thereof, and the crude feed

havi ng, per gram of crude feed, a total content of

al Kak inveption alsaptbvaddeal mhethodbafi IrAdyaR? crudp Prasiugh, cermprising:

ani,c of at I
con iR AR i Al e R P ALPR R P ey gt
the @ﬁﬁ@lﬂs&@t&u&a&h@reiﬂh@ bnﬁe preintt ik ligidahixtimetaals °@ndd 0.101 MPa,

i ne-earth met al in the netal salts of or(%%qry

at leagions obtheataistt copamasiie YaRadiEEn PR PT TBPTCAORIPONI L ganadium, or
n | k

i G 80 RS PBbfhon] Sl Spgaphfe ormor

orgaﬂiﬁi alids, aiglommbsal al]@&me&attlnmmlahlts dfronget alors atghsicafids, or

organic acids is determ ned AST d.D._318. The

xR o5 5 YT B A L GATA! PG AJOR! L of

alkaﬁirrﬁéjcéﬂlc Lmd GRIM - édr{ﬁqnetapﬁf Iﬁ&fal £0s df ngaﬁr% afcﬁ@%f\a& fehst @001
catalysts to produce a total product that

gramsn @hdl delstrdlhﬁg casnlatﬂmgroonldmbns ke theit thet dredecpradiect ;hﬁfo@ItPéQl content

of el e e bRl FHgh g ST S ot sy rose 0%

of tEY coRfiit Bf allRX ﬁle@fl gﬁiﬂ'a‘lkaﬁﬁé dith ARA1,Gh niBd] Ralts of orga;mc acids in
ﬁ(a I ne-earth I’reta salts of one or nore or gani

the atudd &edpwhereint aontet ohalkabmetat, lwad glkalee-paduma@bin gle’% &glts of

rude. f eed, t of alkali netal,
Org ?ja%&ﬁ@%]eﬁg&ﬂﬁ?ﬁ’yﬁw%%lﬁo@? % 'salts of organic
aci iffention laBdroHd&ANBEhad anprodacitlg atcrddeassdunt) &ombrlsmg
the catal ysts having a pore size distribution
conmwnm cn@p deed it oo 01y TROTS Cighigts tp mﬁug@aﬁ@tﬁl&rﬁgw at includes
I e t
g e
the éx':ildé\f&ﬂ dohrisigdions op atoee aikainnieeﬂ salmhae“ foae nr moreorgae acids, one
distribution is as determ ned ASTM.Vet hod D4
or 1eyg abghns-sh W@tai‘ sisL OPnEF RO rs%?@mge th n}lﬁ&feﬁﬁééeof the
crucﬂ:ﬁr %Q(Fh@srif?%g)%} ﬁﬁﬂ?opcrﬁ&g fakd, %qafaﬁ%ntéﬁt o hikali imdi@! &ld allediEhe-
Ine-darth metal, in metal salts of organic acids
carthfmaisl, mometab@dts of otgasicaoids of at lotst QI0RAN] gramtsand afdepst one of the
| Kal i ne-earth, ne

I
B 57 5 B T e b L7 e o &

to 180K HiltPdt1EREE0% b Iﬂfétt@Ial niAbeFRIf %Ere%&iﬂl i1 poke sir@disirbution having
acids i's as determ ned by ASTM Method DI'3 18. The

a porademdtarwitdiis 5 pf‘ﬁ ol/thg @@dwnrmr hdiameter,pYsaeiaiPaty Bzedstgibution is

?ﬁlﬁfetg b a{%WsI?fgphgg %@g%%%glcgg&raélﬁé Uglﬁacgﬁgt%owgttllanéjﬁﬁh that
the bftﬂle peRRict R Liotd eorera@d alkali \M&aﬂﬁaﬂd dl]kh&lnemadh n'mta:ldmanetal salts

is aliquid mxture at 25 0C and 101 RIP
of drgstic pRids Pight st OQfecrhlestcoaiegtie! '«Ilkaéametéihtaaa afka motal, in

mef Esatlt%‘ Q%a gyagﬁgachﬁ%sftthe chc?eoégd g}&%g <R 8RShetANEncPdikaline-

ng a pore size distribution with a
carfiBfétal) irpoeRl shla nﬁbgamcmcais rlﬁmgdatérrrmmﬁdgi}/ ASTH Metad D1318.

with at |east 60% of the total mber of pores inth
bor By entinlsa BAYKEHA RAUIOGT AROSBFBE d M BPOgG Rprising:

laRotAPHBdSdt Ziat includ
ol Bl FPEAAEE Bofh ATRFE o IR P BB g nuces

the &ndieqmmrcq IWliengn dlendradd produat eralliquio mexsweat 25176} andls101 MPa,

crude, product has a tot Ni V/F
the G GFOA I POF ST B 17 VG PEa: Slahde §,00002
grahls! a8 1G8NSRUr thScARyHEhMiHE AB6re size distribution 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
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by ASTM Met hod D5708. The invention al so provides a
nmet hod of producing a crude product, conprising:
woanmisaeéiong a crude feed with one or nore cat aPgstUs210a/042139
produce a total product that includes the crude
product, wherein the crude product is a liquid mxture
the pate 9% digrintonhadng MPere disnacter witkinf4Sed ofitheitneylian pase diameter,

content. of..alkali .nmetals. . i ne-ear .
e PR T s Bl A STM SRR el Bl i
contfiRigSndMBbn ORAIRH 16 ditlée progaot has a kRaNI/ViFe cohent of at most

catal ysts having a pore size distribution with

( a .
90%msdheiNi/ Y ieeconteabref e coidefeed, adstein Ny VAFe eantent isasefrapined
A D4282, and the catal yst having the pore
byA&%?é§§%%%fﬁg I'on conprising one or nore netals from
ColTusinventdn 4lepioeides dintetAabdfgroduningo crde procioctp cemptssing:
of one or rmre_rretalsfrom(folurmGof t he Per'odt'b%:. 4
contyetisied crade igpd vilpme R BIBDFAAIYHE R BREPE 3 foig PEagiyELbi pgludes
the c%@e?%r%{i@c@ %ﬁ’#giﬁ th@hdl PFodﬁEMQQ 115{1&%5&11@ agoot ghdh.101 MPa,
content of alkali netal, I

and al Kaline-earth netal, in
the ¢radedeed Bivtisg ofotarogateint ofalkalsmefalsaandalkali@osaribfmethls, in metal

content of . alkali ., and al kal i ne-eart.h netal ., i
st R et gt 0L P Py e PG Teegg et ohdle
cata%t%gﬁ{/ﬁﬁlg %%I’eeﬁlﬁe @i@‘ﬁrﬁ)luﬁ@ﬂfl withBt Aédiarppéhe AldaddtdTae Batth 80 A, as

nnmetal salts of organic acids is as | .
detednined friy ASA N M ABTVDRRSh atd Bieatadyst Idng theaiors gire disgution

r.ovi des a net hod uci . u
comBE5E P55 AmOCaRRaaIoNg (o E, e PedsHicRBRabhe ormore
compatuils)oFbsic bOmBFadeaR forh Collmip6 oflthetPetibdic Tabld, urimixtties
crude product, wherein the crude product is a Ii%uid
theregfy angt eongrollipg comtagtier epnigongysach hidhe pryde Produgt has a total

. cont o{%éﬁy ailksailiqgetglr,] fod %llégﬁ[ﬁ{eeea?!hlﬁﬂéthl ff?&?{ggfa\?ﬂs % ofanRHRidRI0f at most

organi ¢ acl , one or nore a ne- eart net al

: 90958f the cOfterad€ alkali Mmstal, andydkalineseaitt spetay inmhethlgalis of organic acids
i 5 SO e el Leg PovLngy R AL, 614
of ogéalﬁgcjt eicrbgq@{tst cg:tcé iﬁécﬁb}i ASTRE MetRAlD & 18f organi ¢ acids

ast 0001 dgrans, at |east one of the .
c atBieyistentibmuiso gravigrsraenetho@ ofiprodudingia cmde wiadich comprising:

con bR B Y e e e 4 s
the écﬂ'glaspﬂuidﬁét[ whteirORe SRR &iuRDis ANRUAT miRie 262§ aCand 0401 MPa,

urm 6 of the Periodic Table, one aor nore conpounds
the ofude fred spmprisiog nue af mote dkaloorEahsplls 0bpng empreqraylig acids, one

Tabl .0r m,xtures reof ; A LG i
or migh ke o C Rt OFREC mBR PR ey, BERLARR Bkl nd
the 6RAE &4 halind) fedlgtanief adude fdrd, aldkd lcomentadallinlimadtals, anidralkaline-
metal salts of organic acjids of at nost 90% of the
earth gnrtala in wetabsakia of Organiglacidsod ablers V0980 barapms, #idpant ong of the

| salts of. ongani ¢ aci-Asip b , i
S R B g s B
detd¥Riiald 153 S EMA¥lethbd @262 amiddke ¢aalps heeing mmonesizddisiiGuibn

Met hod D1318. The_ipvention al so provid nmet hod of
ConpRTiSHECTIRGT 08 BEBITRA e Srf heSi g bl 8pF Rpmare
4P TR B A AT Tt
thetieb® afid beleroplirokontactiag aohditjorisduch thiatithe catde 2BodyCt basg total

0.101 MPa, . . .
content of alkalirjl 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
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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,
wanods@aetn7one of the catal ysts having a pore sSPZe/US2004/042139

distribution with a nmedi an pore dianeter of at | east

. 230 A det d b M tth4282 d
in figengy §%eﬁh\g§¢r%mcglq§m o Afimats el sl o e%“é}?%@i% it getal salts
of RBMIORCiIDIs s Ak Ahided 69%@%%@111& pisigre Periodic

one or nore conpounds of one or nore netals
fr oTrliIGO@Ncmmn&lsofprohéeS:%emledJ@d@fiﬁaidluang @rcrudexiroduas, compr1smg

confihE R ek BRSO Bk Afe SRR R0 s Do et iy pmctudes
the @fude®sddudf Wiefeid R cthe\ﬂrE&lc‘fe &Y Baitid ﬁflxﬁlf'@at@'s W@ealfd@ﬁ()l MPa,

wheréein Ni'/V/ Fe content is as determ ned

by A
the pyde depdisyog.a WﬁéNll/M/E‘ﬁ eangent af gblepst 6110862 gmmaequadw&e per

‘grall?lr %H?c#que aP]teﬁs gng.o &1%%5’6 sPs arg'nfg;atnp%r% gi%g%i%ﬁﬂoé%gg with a

medlaﬂi pbrelianktet oftah Rlasti 230|A&¢Sﬁetehﬁnﬁﬂ beA IV dehod PASBEiaRd the
the crude product is a liquid mxture at 25 0C and

catedyst §3vipa porerazecdisfHbUEQEePTRRS G Yoy Tenie mstalgripm Column 6 of
the BEX&ik ’[qﬁj]%aé eSlicie 9{)%185&&(% { ? %arﬂétﬁlsqfdng %J’olu%‘r? 6 of the

or nore alkaline-ear ne"or
Pertwdipalebie, a¢ mistires thereoft ancba)nlnbﬂmgafontatﬁ@ eonditeonk e&ch that the

eradi gttt afotl i EE eaneRoet At b gt e iR gicogint of the
crud¥ fe8d, %{Hréin @ﬁf\ﬂﬁe Bbntéit it £ terthiRAORLASTRIMBrerild HERRL

one of the catalysts having a pore size distribution
wi t Phesinmention nISpqxr@wclhsammt@pd of paxlutiegstcr@ie phodws comprising: -

confgElifth B eRRE f A ST APEE PR o Prweas e Rtodict hat includes

 the GRIdY BERIBIWESRIELINE cridRpred @M1 lifiad AliMefe at D5 00 BdOOWH MPa;

grams to 0.3 grans of: "nol ybdenum one or nore
the Fidg Bredrormpricidepoe ﬁamorec@lka,lumtaé slisof ot ghmorﬁf organic acids, one
0 r n ntro in
or e HRAFRL BrtDlhel] ShUEPSnd (FRER e aBR0F Rk hrses. he
crude feed hdtvm:g)ﬁ]t(ﬁzﬂtcom‘en’@ pagramnaftcalde fagd) ofhlkali nfeeal eaidtdlkaline-
.In met alts of. organic acids of at nost 90%
cart e leinaBBGHIL BF CTEPNS PFidRGE B cash G0 ke hcatdeit e of the

cata?%gﬂ{‘azv v&‘\gnar BBk &ze RkABIR Vﬂffﬁ%ﬁ%&g?g%?h%rﬁ%}gp& £ 889600 A, as

el n content o
deteankraidibryeA RVt Methred £14282, rand&hmd:ataimtﬂmvmg tloer A bize dl:strdmtlon

has 3 erg P SUTHLG SOTHRAH50 EBFD B G0 OBt Erems of:

mol§BdeRuhS bRder ﬁ@fétrﬁﬁgfb&@luﬁl SInsiRnfiE %glcﬁla’t'ela BWei t o bdenum
catalysts to produce a total product that inc es t

or ngiKiveks thereoliyend cantieatlizigreontastiog a@milqmmd;udt thattha ci'udq qur(nﬁuct has a
tota[r%{rtt%{t %ggﬁ(ﬁlégge a ,@ng%g%&l%%lq F’S hlg élgeaa f ego(%g%g%;/ ac1gs of at
mos Daye cIith€ ikt begali thetDl Al ataliMb Lol ﬁﬁa@ nh nﬂﬁal%ﬁlts of organic

| east 0.00002 grans, at |east one of the catalysts

acidg ay thegaudsdleed, svheeeinipantentiofelkeh mﬁtalharal alkalingreapib mestal, in metal

B30 R i TV A Y

ol redeventivg aRb erivideserm@hadroDfro@aiad ¥ Slude bl cOPdsing:
grans to 0.3 grans of: nolybdenum one or nore

con@gw%ge fed mt%@éﬁ arare @g{p](ygqs 4@ prpdyes avsta) prodyet that includes
the RUY BN GHein/th LHGE DrddiEl R AiquR i LE 94 Le08d 0,101 MPa,

contacti ng condi T ons ¢rudé pr odu
the @uddNedthadaing TM oBfi%=at 0.8 had N rode feed having, per gram of crude

feed, a total Ni/V/Fe content of at least 0.00002 grarhs, 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
wohRodshesnr ude feed, wherein Ni/V/Fe content i sPas/US2004/042139
determ ned by ASTM Met hod D5708, and TAN is as
determ ned by ASTM Met hod D644. The inventjon al so
a pop sivd disisibation witbd m¢dlm peradiampter afiatileasto a%bu?étdetermmed by

T Do S PR A S

cataBfst! dRnP0 000 raniéh@ IOGS #rafnb ©f:aricl§iedgpuog und ot mome dontpoudds of
m xture at 25 0C and 0.101 MPa, the .crude, fee

molgldeprims paleplaind apieiebi af mplvkrenu ol Fn1§’é‘F‘%S§h‘E¥FO€ Aad gentrolling
conﬂ?ﬁr If%&rngﬁﬂ)'ng s@% H5r o Ql%dg hrdﬁ%ﬁlag LA R 2£RBLTVIEL Bhe TAN of
sa one~or nore or I c acl or m xtures
the éﬂueé 6.l andtid drivde Iﬁbdl@te hﬁsaed)tzﬂawwg egontentadf at oriseP% of the
gram of crude

iRk aPrigBk e s fred ThemeOSY LsicoRent g Jaeingd PydSTM
Met‘BBd %7689 35k TP RO LB AR kBl MeRsd Deae. of the

yst’s conprising: (a) one or nore netals from
Co | mnnnﬁenobn tlse pRevidesdi methiad bEprodnengp crvde @radneh comgysing:

configtbigs cgpe fReiouioer srepegraatiat o gy et BalpEd iy rgtudes
the Eﬁﬁ%l@ﬂh%h@l@lrpﬁletcﬂﬁle%%du@gis%l il BrixtQReit 05 °CRNE 0.101 MPa,
onpounds of one or nore metals from Colum 10 of the

the Emic wd@omnsmg ope omormlb@h ksl @@fs of \ﬂﬁ@ pemATeo1gRig Acids, one

f to me
or i@ pfkafns bt eI or e G s prBe Tl P A ALY and
the 6106 ifdeld WAFinE Wabtal btterdtiger cgfamd 6f a[lddﬂa@ﬂ dfagkadi hemBknd alkaline-
content of alkali netal, and al kaline-earth neta

cartameat], wanetal ssits of ereanis asids @SatdeashD.ORERL erom, Byd 4t ﬁ%lsti one of the
cata?}i%?% c[eo%spaf%i gak)% Ak oo me E}gf v Gt KRS 58 ?ﬂ{erl)é?g)td@ Tabld) one or

organi ¢ acl in the cru
mot@apotndswiioasvr torainkals from Callymad of dekeiriod - Eedbld, lor mixtures

t al t al It
therggf R {5108° By MK Reiob o Lo 80 611G Berafhable, greqy more
ISR P RINOhePls REAAHHIMAE 18 of iHedR PRI e, or mixtures

onprising: contacting a crude feed with one or nore
thel(eaf aﬂhy:&tusa nmlq;rrramku citotal Cotumhn PP oxtad to torrd Colapn O areialihia a

ranglel ?Q}rlpr gﬂuggi cd)étrg gllgg:otf etn%:,(godn {[Er gg\ljl% dthatfthg J'Ulﬁlggko%uct has a
totaﬂl c&fﬂ&xﬁ'of MiaN/nealc ottt ARdlinefearth Me@dsin HetBIRA02 oﬂdSr@ﬁBlc @élds of at
Ni / VI Fe per gram of crude feed, and at |east one

mostt?@%:@ﬁthe gesttentod ﬁﬂqahg]@ejal e al]@q{gle(ﬂarthﬂeéaln@traq:tgl qa}tg, @t organic

| d
i i S TR O ) R SORIBUECS: met
salt§ @Pb@anie acidb ﬁasf(ﬁferﬁlhﬁﬁét@fASHV[dvIétﬂi))d @1e1&r nore rret al s
fromColum 10 of the Periodic Table, one, or

conpenintention aeereyideis Bethod F produging esridedra C&fcofnlﬁ’élsmg

4 conl‘?ac ﬁxgg ?Jdt-g?s?éqe\&l? bod'b H{eecﬁta?ﬁ%tgg)frod ‘e@aﬁhmr@%ﬁ@ng?ag I1nclud<:s

the Icﬁudle Préducgnderdin de ci:ude(prdzdnct asneclliquadh hrixdute at@S COrenedx 10igMPa,
theRe/ e TR RO bR FERes ou ey HOOWS Sreds EOReRe per
gragfe ?ftcP@deCfE%tp ?mi%@ma t%ﬁ bR cm'af s nipRMse ) ohé oiaﬁlore metals

erm ne od D57O The 1 nventi on al so
fropr@olinde s of thmsPdmxdhmTahn\e @de of n@reacmmpudledmﬁnmoir more metals from

Col(l:l?nr}lpg ofs the %erlodlc 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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contacting a crude feed wwth one or nore catal ysts to
produce a total product that includes the crude

wonrodwes307 wher ei n t he crude product is a |iqui #CmUS2AB42139
at 25 0C and 0.101 MPa, the crude feed conprising one

or nore alkali netal salts of one or npre o%%?nic )
Coluawi Himeth o toral Giohenm b masia it ieaicnge frewal tosld) pad geniggifing
or. nore..or S ,
con gAY RRAEEIE A i B 2 OO liEnEtro
90%Qf tid KaVi/Fa@sinddnt ofihd caldedtéd) edardil NivdYB¢ coritent iedsaletermined
salts of organic acids of at |east 0.00001 granms, and
by AM dfethedt DadP® catal ysts conprising: (a) a first
ca ' | ihe PELASHAMOE cdrhp¥ing:
ca D om0 By PR o 1R R ISR, ocrhffing
conthi@ingl scridofeeCotithrome G ofor¢ batalpsts topiodudabtots]l poricithat includes

the G ORTGATRoraI e e proghe Sa TRL e The riaty 0.18] e,
the dFhad HEE §oﬁ1§1ﬁ§i§?6 e &MeofeRlkAi HOEPRMs 6RbAd HiShoreldd&anic acids, one

second cat rr11aV| ng, per gram of second catalyst,
or mate 4lkaliite-Gurhinejrlaals of onerenere onganic apidsa pPemixtenes theraphthe

6 of the Periodic .Tab| n r r
e B 55 890 BB e B cPRPoE D HRAR 8 g8
cartle Alefl| B hedalaa ItV @BiniOhciaPb@dt leaRt 0.0000 1Ugrem s  dndrikOdre or more
and controlling contacting conditions such that

catatystscronprisihge (2) hdistaatabishithecbist exelygrhayingapsr &ﬁ%?&% ,E?Sé Frfalyst,
inesgarth mefal, | i i
s 301 08 BbRTF Bhe ok BefERpl P Bl Ba e Attt

‘one 8} Kdkd EfnpAmR oNBieadr mdrd nietdlafrosaColsmmf6 of thaBedodicTalse,
in the crude feed, mherein_cog%ent f alhgikwgetﬂ% d
,calcah.gpdaqsm@h{@f ggﬁt%lmrﬁ@g(g}r?s thereghagf (Q)4 secong ¢ ﬁ%’n & secon
: ~cata|f‘>%it/ ﬁlnglll% I?%Iz ggﬁ{ & sgwhg%apa}'ysﬁ%t{aéaw.@?grags o?1éhe ofhfore metals -

ent’ so provides a nethod of producing a crude
fronp Cotlmei 6. of tieReristicFabpoteaat mowg canpounds dfead oninore matals from

Corfhe Pl SRR b B el Wb

cont (Zléi o cbHEh TonliiioRs &lchdRat Uhe @de Brolifd: Fa tothN@nEhtiGalkali

conprising one or nore al kali netal salts of one
metal; ambalkaloregeanihanetel, tsmetehsalts of prganiccidalof AemagdS0pp of the
met Its, of on [ more. organi [0S ) Xk ALl
confi st bl iRl PRE b SO L s e e e

feed, S@@reiR coftbdlof Gkl @i¥tal Odndedkdlink-datth aetalgincnetal salts of organic
al kalineearth netal, in nmetal salts of organic acids

acidsfis et ddtermineddhi0dSEM Method DS at | east one of the
tal yst ' ey N
;? aﬁg@’lg}/e:sntg%\é'ls%%m\ﬂggs ag&?tg})g E)? ?‘g’%ﬁ%ﬁ?ﬁ ﬁnnﬁfg p%(?(ﬁxt%% ec@mgﬁgmg.

one or nore ne _
confRetih®8cadE abddewitlpase @rmaorecatabyetyto pretkice f taaleroductrtragincludes

nmetals from Colum 6 of the Perjodic.Table [ cyl,
the Gin@IgEL SYSCHRE B CTe PR G R ABGRE 473 C and 010 A

the g&'&g Fﬁ%dl doRSr SRR AE L RIS AR TP SarfUHont BRnotd &tghlc acids, one
ourly 1Ch

space velocity 1n a contactingzone is over
or ore ati@lihbrearth mee] prladfiohe bamore drgemit acidstos mixofesahdredf the

t al d al kal i t tal, i | t f .
eruy fah b it B4 G eeb vl cometasaliah Bt Sidalqtine
cartiBh&hl; iR RHRIE BEBR b ls BB hflkast OMOUBT 8fanidhidatMast one of the

organic acids 1n the crude feed, wherein content of
cataAy#ahivingtpat grasnef catakyt,iahpasdk@H gremalof: ong opprozg metalstfzom

Col%fg@gégfatﬂle %eraig&ig Sl“al'al%, S og %tmerg rcrg)nqggun%)é o@§r-1reMoan%r%qgetals from
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
WQi2005/066897 or nore catal ysts to produce a total PoT@SDY/042139

that includes the crude product, mherein the crude

product ig a liquid mxture at 25 0C a 101 MPa,
zong [FeOVEF LQI8 § awlithe sAda grodyethag @éﬁﬁab‘FODéffllﬁ @Eakéléalewd ndrafiraline-

earth"rr/ler/ﬂ n rﬁ&gf sea?[ts o?fn&g@ﬁlﬁ A8R88 bf &A0Q %"/9518&5 c?lﬂtentlo?%ﬁ(tah metal,
one t per gram of cat
andlaﬁaaslhe-@aﬁﬁ)megaﬂ amsnalil sahmef cnganmacadzmﬂtthb srufde cﬁasad(:whemm @ntent
the Periodi ¢ Tabl e, one or e conmpounds, of o
of st iniieh a1 ke e BB TR e PBARE SFibiteas deterined by
AS? ﬁ@& 33§ wei ght of metal, or mxtures thereof;
contro I'I'ng contacting condltlons such that |iquid
h 0 uTheymsq:mmﬁ alsel pyevitlgs 4 method ofprduting azowds fredush,eompeiking:

conseiBg < o8 Gt BRO e e Rl Ve BB nctces
the Eﬁ?é grd&ﬂ@{ Qindrdbh ¥ JrgdeGREG RN s d 1SS ngiuRy Ai25ed Y 0ADTWPa,

708. The invention also provides a nmethod of
the prudd @eﬁdd@vmgcpugarproé dude feedonmintal IYinGgFeconteatef abdpagt 0.00002

cru eed nor e cat al y
ey S fean i e bae R iR YRR BB DA g g one o
moiej}ﬁetﬁll’s fiben CORBUCE of the EPehb&IU Teble] dﬁdﬂr&n(&% caﬁlpeﬁndmﬂ one or more

101 MPa, the crude feed havi n]g per gram of crude

membefwm Salwy g of thedieriedic Tgbleagal a@fl aw@zﬂbi ofynsieh 0pfnixtures
thel%?f" %ﬁﬁ' Forﬁ%h%é&i‘{t;ﬁﬁﬂg%gﬂ&ﬁ@ﬁs S?lt gﬁﬁthogrlg nga]ce YERERy in a

one o
conmtmg roneng overel (o, and éhervedal roducd has{‘ﬁ)tcth 16V/bE cottent of at most

90°/|ergf g]eg\l ?Y /-g%%l@gqeaﬁ&etgg (r.:,qu ;ngdgg rO u r}gl%f-g% cgplteeaf 1rs aggetemlned

.,by)q‘safgymglogw#)@f and controlling contacting

condi tions such that the crude product has an oxygen"
. contlennhveitioatal soogdvide9s withot ef progyeing eemdermrodict tdemprising:

corfS B S5 R B A IR0 5 ST et

 the VAR QrdHuRK Y@RFeif ¥ @ide prodias 1s¢ﬁl‘i@ﬁﬁ&rﬁﬁﬂré@at 2ASThnlet e dVIPa,

E385, and sul fur content is as determ ned @y ASTM
the pedaderdiwnw, parrasammf erde depdaps exyseawpaiest of attaaidhOQH grams

of Jé{yg%g %ig@ 9 é@lﬁgrrcilf])%?eni) EPéjtlfé:atstr 0. 68(5‘]{)%1?315 g Sltﬂmng dﬁ&'l&gt &he of the

0 produce a
cat:ilﬁr! atorpprashiednd Braholemedialsl @St (D@luﬁihlﬂ'i@f the Betiadic Tabley @ieror
e crude product is aliquid mxture at 25 0
MOfE, CPRIPONPES Oftang oF e metakyiromaohymn St the Beriadic C‘E%!&j QY mixtures

theée?g%gfi @%1:1{[%512‘!1% %4t%t§l ORALEY sueh ﬂﬁ? tﬂe%?&de ﬂo@&@ ggsaan oxygen

ontent of at least 0.0001
cormefnt sfihtfmost 98Wdofahe beygpeh comentaff thmaudafaaﬂyaitdahe crude product has

ls f
o sl corire ar 00 bR ST e SR UIHSBF e Brrelfpeen
conltdh & & Jef&m&gltﬁfr@sm&lbg ER'SS iadisGlfiahfnt Ras determined by

m xtures there and controlli'ng contacting
ASEfM]MethodrBﬁl?é)éch that the crude product has a total
Fe cantent of nos 0% of, the N /V/ Fe nt ent.
o Thuilis deadovilied Pribod S g BP a8 s s Sd g fofising:
corﬁ%hg Rler@fe 1844 \Jd?tﬁ %Obr bR AHlFH toGRENRB tthl pragudt il éncludes
wherein Ni/V/Fe content is as determ ned by ASTM

the Ivmde;cdedD@V O8)erein thesurhdaprodunt issnliquid myxture at 25 °C and 0.101 MPa,
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,
woanpriceiong: contacting a crude feed with one BCTMIS2@®4/042139
catal ysts to produce a total product that includes the
crude product, wherein the crude product Is.a liquid
moraGantpeuedsef @f @ Ganthetls fomEriumpidcofdheBeriqdie fable, or mixtures

si ng,.one
B B Pl PR Fu 5 e Bl 08 B
Ni/Vo@d &o’ircé?ift 0P REN &% S0 & thé DaVi/Ee edtitéls of tie anidet feed sind the crude
thereof, the crude feed having, per gra

f
prodfietdas agulfien conteabel Khi 306 ok thean}fuhganggnt obilig g oride €4, wherein
kal i neeart . r ik §Sa
NG G EEEE BB by TR BhuDaT 08 'R Sk s
detetn@iasd bP ABTM drshcdf DAZEI. due and at | east one of the
cat al ysts _conprising one or qpre netals from.Col u

of The gwpéwrbdscz:pr%@%a msHhodgy W%IW%B@B‘F Effrgyine:
contgr&f 2.0 t%ed (Vﬂg] P%r@céﬁlﬁtg‘ ERSoIR@ Lot Bfd@uctOhat includes

ereo and contro |ng contactin
the adebrbinswisatein thdatide pdoctisle hgulddnxxturh 852%9°G #1101 MPa,

f al kal t al
e S b SR O AT i o
or m%%‘ﬁlﬁéﬁneoéaﬂﬁlnlfé%l' sali®5Bdne @brabkainidRidast Mixt@eatherdof, the

salts of organic acids in the crude feed, the
crude rfemﬂdlamd portgrimse arude $eadua tasdrmosient of alli meigheaad afkgline-

f th
cart S SN o St e 8 R RS R 00 ot
of atslélis% 9.10fraRk SRk RluaGind it leastame @eu&rmammb daynp%ﬁﬂg detdranbre

18, and resi due content is as deternlnedﬁg ASTM
metale foodCosgnt of thePeinfn T aklp aness f%ﬂf%e?faa%unéls gﬁf‘o?f gpre

met%F ﬁgg C(Fglgg% V\(/I)C {HH(?P&E&Q@ Fhble C&%&Fﬁé@ﬂere@f) %@E&ﬂtﬁqhﬁ’g

h oné of nore cata ysts to pro uce a

-conth i condiidus suchhhit thenc:duddpﬁ)dubtdlas nuotel @ntait of alkelhmetsl,and

t he crude product is %

alkafjng-garthmsgtal.ip @etal sgjts C‘a%l%())(ft agg}osgé(%thosgx (}Oﬂgeélt of alkali -

- metdICH5h dalﬁal{n%se' H?n&ﬁgﬂ{n%&alosfalt@%f b@asit abidd irthe FFudeffeed, the crude

rési t ot Fe content of at | east
prodicORBOLregitaeTsqNt@m of 30-150%sf thewssidhe conseniaf thojapde feed, and

cqQnprisin ne or .nor tals from,Col u f c e
wnepgBh 08 S Gremi a8 Sol NG LG i s
as dBRHAInSd by AV TE MR PDPB 18, ABd Relduedbstediibbedetermined by ASTM

m xtures thereof; and controlling contacting

Metbod®580Bns such that the crude product has a total

Ni /] Fe cantent of - at . o
500 e Oyl RS20 g
confé eftheNtruak foed-wi0eedr nﬁchre catasysdue proiaten totadfprd)clm:t thatioheludes

wherei nNi / V/ Fe content is, as. deter b §§
the s ptpdpsty pBereimige crKE Preduebitedifuid Rt e @AMPa
the ?{@Eﬁ N%thgg%g%%%z ngruhgxg%ﬁ {gééld% SOntBEVfAFRASt.1 grams of

ng a cru , conprising:
resi@@d) bad b itaigl Iﬂl/\Z,fFled:enﬁ‘eﬁte@f aMldabt @6@003rgrams,@nd at laatgtsms of the

d total prod | h
R o T e

mo%trcong)ogﬁasla({;f%lng o-br @ba tﬁ’(ﬁn Qfo‘l'lﬁﬁn £ Q¢ theqRABHIcST bk, BN fixtures

re a et al. sa ts of one or nobre organic
ther@6f: dad commlling 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 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

waoaavisngesoper gram of crude feed, a vacuum gas BCI/US2004/042139
("VGO') content of at least 0.1 grans, and a total

content of alkali netal, and al kaline-earth netal, in
Ni/VitB¢ edntemlis as deterpringdriycA SEMddedpd $5068.1angrasigue GEDA{S as

| east, O sts conprises one or nore
dete%?%‘iéyggm&?qﬁ?ﬂﬁﬁéfdﬁ the Periodic Table, one or

NOTRe GRBRGSNAISo Plovides a diethodr & prediring 4 crade ﬁmiduMIccﬁanﬂsmg

the Periodic Table, or m xtures thereof;

contawsmgreciridanized Bhthne OR GOELFRITT O FRPOHRTF 4 ok Profictpiiactudes
the CZ?(%%H‘%&%CQ Ah %ﬁﬁlocfi?!:ruﬁg Plto(aﬁét i F\ hglliﬁ%ixggf@ bds o@RgH 0. 101 MPa,

t's organi ¢ acid
the @fidefeedBsthpI§ag ofic dhaoeailtatinhetal salth kfibie orehate or@mb ac1ds one

or more el e FA S EPIAE TG GEBIRRIC: OF A0 ey GeFeoT. the
crudf% ?&éﬁ{y\l ng; ggr ﬁgr%}é%f@cﬂfdetf&% YR RADEAYI @‘fVG(brg c‘éﬁﬂéﬁﬁof at least

content 'I's as determ ned
0.1 greinb othdRA30T corstat of atkhl mietaf arsl didlinereatth |metdnm1 metal salts of

| kal rt h t al t t
oreais el O st g ARENEr R B TR ARbES PRk R S
metﬁls %nf)@&‘ﬁhgle@oisthgﬂeﬁ&ﬂc hbiBr R inlide @oﬁaﬁbhﬂﬁis RIf 6f¢I6t more

nmpri si ng. contactlngacruefee one Oor nore
memaﬁahy@o]smm pff the Beodic Tablal orgristiues thereat: and ePrigRiing he

crude pr.oduct, in the I
con e Bag o s G g Sreft s ROl Ghnuded o hpltef, and
alkalﬁﬁé e%ﬁ‘fﬁe@a{l i6 e shieesk ordardi©bdlls Ma{t\ﬁdée%%ntfe]m ccmfenabf alkali
'east 0.00002 gr ams, and a_VGO content of at d[egs i
metgly arbalkaling-carthimeeiah mn@tabsralts REokgapig|agids 4n s epidedsed: gpd the

cruc%rpég%}c? Pf%ﬁ' eelc(:%) 5nq ?”T@O‘% oqfthé V&d @Jﬂtg‘ﬁ o thbalh® feed,

Oun one or nore net from
whele&th VRO Goftent i @s H’aéﬂnﬁdtdlb}'fl' ASITM Mathad R§307e8nd ¢reteddf alkali

and controlling contacti dltlons uch
et aubA RFlonsR DRSS i Ba) S PUPHEBN EGRISBR el gy ASTM
he Ni/V/ Fe content of the crude feed, and the
Met%&{%ggp%duct has a VGO content of 70-130% of the VQ&O

cortenhveatftioh latsoqirmcléesfaeradthod\hépl@dnclvmcmfrtpé@duct, $OomPrising:
det erm ned

ASTM Met hod Db and, Ni. / V/.Fe
confaig B AFRUHAM BRF TR SO DaToRCE e Gy Bk imctudes
the B30 Pﬁfd%! d@Rredn TRIARR p%ddu RAUG G Ak tGFad Q5 ;sr:@em 0t101 MPa,
conprising: contacting a crude feed with one or

the catle tfgesltlravmg, perctain of arude feed, prasd N VAFs £entERl Y @Stt%%oooz

o 558 Y GP Sl R0 A D5t RIS b omprie

oneCR? TRk Siehdls GO @éluﬂiﬁfﬁf&héﬁéﬂodﬁ@‘fﬁﬂe sk tos nafre ousrﬂpcnmds of one
nore organi c acids, oneor npre al kaline-earth

or rseieneetals fiomeColunrot ef the Sarigdic Aablgsor %Wtw&%wggeang controlling
f d t oS
con%aé:gége g%dd[l 6({)}5' .08 ﬂ}%{ ﬁktg %n;d%g?%fnﬁi’heﬁga toPaGr’ 'NIN /R SHteft ot demost

con net a
90%Iok< el Nluhemretohntmt &l the Emdentded)] %rmahe srude pmc@xamas aa‘éG@§ontent of
of at | east 00001 grans, an t on
70-SHPA I SV GBI LB S8l o IPItG O SURFYASAeLmined by
AS@Q@W‘E@'&%% JFeld SRR QH%F BeRiminke bPAITd Method D5708.

one or’ nore compoun one or nbre netals
f r oTh&alveiiontal af pf()fmdeP&neﬂid)d@f Pedshueingarcradeqiradest, comprising:
h f
con{tah:gl;lg% crlgd% fp gc? 9\1[1'![1% %ng orC I%E)r%l %taﬁys? rt%cpl'rlg e totapprogucq]thaq 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
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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 20@meesvat ur e bel ow 400 0C, and control ling cearastiomg42139
condi tions such that the crude product has a total
content of alkali netal, and al kaline-earth netal, in
or nmrt:alkah%ﬁ eagthometal gkl iof one PTIBOSFOTaANI Gra S, 9n B grastkereof, and
I
the 306 P g 8 rotT o Bl R, Pk ch G A AR, and Bicline

cartWhdt4l] in reaslt @k oﬂf)rgahlk abids oeatdeast Q1000@1 gahisnandeaii¢ast one of the
metal, in netal salts of orgam&}tam ds is determn

catwtwsvmawb}?dw BPEOHEE A HPPPH YR 150 AU n“p?ﬁ%%fra@sg umn 6 of
the f@ﬁ{&? TH1e R G dd}g ]pgrélg&ﬂfé@ oPBl?éj&q{qore‘}Qé'fos'fﬁin? @olumn 6 of the

ting a cru wth one or nore catalysts to
Perjodindiabie, ar mittates phicpehfad ptddace & m;thlbrsiqseminmr;:amlcfermmg the

catdlist Y i RcprotuTesy s AT Bt BB B A ot
con&ﬁﬁﬂ% Q(Sm}g di'ﬂg af a?t%ﬁmpe?atﬁ@tb@ioxﬂ\udow@ @n§ QBﬁt%lthEorﬁ&ctmg

0002 grarhs, and | east’ one of
condiipas whshamhmruéq: pridinet hiay a t@@hﬁ@mﬂnﬁ gf @lk@lupptaﬂ,tanwathahne -earth

t als fr (8 the Peri
e @eabS o Siapi it ANBEn o bR SRS Alifgetel. and
alkdlin@BafeR k&), 18 dtall ARs Besro@Et Gcillal ®e cidefeed, Whefein content of
thereof to produce a catal yst precursor; and formi ng

alkalhwetehwrnd 91é<alnngreaqﬂamﬁtﬂb in metat aaliglof @fgqere@eﬁsSlé deﬁeﬂnm%by
Dﬁ >1Qne or nore sul fur containing conpounds at
Wgra are bel ow 400 0C, and controlling contacting
conThd ihéBionuisd provitled Amethod déppxiaciug b chake poduet,@bmprising:

Ni / VI Fe content of at nost 90% of the N /V/ Fe (gonten
concting:a crila AR UIONS P eie RIS R @TockiE 8rigtal ot that includes

the SR1E :'p@das@' mre@?w %%g%@%% dfikiMepbioen ﬁhmm MPa,

provides & crude co tion ng, per gram of crude

-the coidp cﬁ&dtha&m,g, pér graasﬂf cide (edga tuta Nif V /IFyetDmeav dferh deawii @. 00002

TR TP HIT I e X T
moi’é" Iﬁaal"é‘ ot bbﬁlﬂnf @H%e @eﬁl)dhb dbleOfh Bt rﬂ:oiﬁ?@u&ﬁ ABEHe or more
0C at 0.101 MPa; at |east 0,001

meﬂaLscfrcwn éipbmms6 of the Peripdici Tahly, pramiraugs &emdé e Poduesss gasalpist
preglrzrg%ga%dg{(}?mgg fﬁ%@ stg)yéf rll\/P fe cgtfaijs r%@ﬁr%r 11;1% prgsence of one

or ige 3Lt conR@iing ESmpSinds ﬁﬂﬂ%ﬁﬁfeﬁ&ﬂmtbelo'ﬁhﬂ)o T(Xfeilﬁtl IcOﬁtrolhng
al so provides a crude conposition havi &g 19 ram of
congasfipe epnditénns sueh fhabibhe codg Pregughisascy ol N/ ganfent of at most

0 r T

T i S —

byASﬂmDMethoerﬁms a weight ratio of MCR content to 5
asphal tenes content, of at least 1,5, wherein MCR

c ont R invEEionlSearaYide TR erufg ComRaN AL My PR FHam f grugs
con@gg@nt @Ega%lt g?g%glﬂ%ﬁ %@ro@%@ﬁ%ﬁﬁq er@%ﬁéé\@hﬁgﬁlon

provi des a net
betweariciCrand2 @ Wilat (ot @dMEPe; atdeaspd.D81 gigmsedhydmcartgnawith a

boi lgéj %ﬁg%g@g@&ég hgtgv%pﬁrgﬁgpoégng %(5el Lé( gtt 6’ l(t)lol\/fya?gﬁge?st 8.001 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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the crude product, wherein the crude product is
condensable at 25 0C and 0. 101 MPa, the crude feed a
worhsmesent of at | east 0.001 grans per gram sETaiSebe/042139
feed, and at | east one of the catalysts is obtainable
by: conbl ning a support with one or nore netals from
res1dm|aumateﬁmfedwexs:remmahcd DaB0B and the eompesitiondesp SigHHK ratio

of Mﬁ-}gbc?cgl(teeng Eo a,? Qslp}}g %lf a%t{,térgfof Oﬁl sga 5 du ereglli]g% I@lrcbﬁ)tgﬁtcls as
deterﬁ{lﬁ&fﬁ SR‘STwmtﬁdarmm sdeC caipbhlydiles Bohthieas asﬁg:térhﬁmed by

catal yst precursor in the presence of one or nore
ASTBUMetioddd?A®i ni ng cormpounds at a tenperature bel ow 500

0 and controlling cont ct t
¢ nIbE Rt A Y ReC PR e A8 pdalr Tlorising
conthdiBigMeRideOfat @ With @he bhfiogd ¢utietydte e0protduerastotal Mﬁléuctdhatemludes

0 i SR s s 0 Y o
R

ct that includes the

of the lcdBysirio Obtatnabletigt edmbihing acsmpﬁm wiithchwe tor imre metals from
condensabl e at 25 0C and 0. 101 MPa (bthe crude f ?Suta

Coluwmr6 eb fedieriogic Table, Ba&er BOFEPIOHALS fdne gF E}?F%?“e m

ColrEE8 of ?r{éq)e?%)d{ce[aaﬂe Bf]ﬁm&{lreg AR & Blprshike RaviaR@t PreP@EEY; and

Size di's a nedi an pore dianeter in a
fornfiag g catabyst FPheuting tHBGitAystpir¢cursat id ’@a@res@@%qﬂonp gemore sulfur

total nunber of es in the
contRIRAEPIEPYBAEALE ERaranre el gL Cadf Spitohis ﬁéﬁaﬁ
ey YRR SLR ROERL ﬁaszaewmfs&dsmautdf@ﬂmbs%% of the MCR
Comg{égler mgir%éh b ASTI\I/'JIQI\/Et hod D4282; and controllin
contenirifal¢ cmde ﬁaaddwheprgmsl\d@mnteﬁats asstegpingd b pir“e%]ﬂl\%tMﬁB%d
D45%HM:R of at nost 90% of the MCR of the crude feed,

erein MCR i's as det erni ned by ASTM Met hod D4530. The

' n"l@i@ﬁh@ﬁh@h §Eo RFSNdedasnehed ofisrodeuipgs ctuide prduavi, ngpprising:
per gram of n‘$03| tion: at nost 0.004

con@ﬁly'@mcmég fusd vermense mgre AHHYSHEY ku%%?tﬂsﬂo%épat includes
the g&%@ﬁr ggtngfhgxfe ok & H{S{e g?c?dug?fs %Bgi'leﬁ‘lgéiol@éft ﬁs’m ®dMPa, the

east grans O resid
crudéereed ATVER coyteiST it kst 0D 1 20T perTgmmqﬁwdpufcﬁd amds@t least one

of t%ggsés h%a}ﬁgé %ggrﬁégzgpdgssé%h%n \gﬁ\él g%d@%pﬁgﬁ 1alggter in a range from
A 3BBibeRbf o164 inGhOPSre iR MEstrdbuti
7 g L By ATVt ho ot oot

havihgQdpage dimmetdr vithsi 45 Ai afrtbgeedian porpediameieh éasdmeggyn PSSENiZE

B

con%@%n?sﬁ%ﬁfth@éruﬂpﬁﬂodgeﬁ}as ad AR amoad Ry ofthd MCR ol ek crude
. The invention al sodgr ovi des a_crude conposition

feech amdler@n M6R igasadetesminedriyos$ TMoHethad 4988t 0. 001 grans
ul fur,.as, deter.ni ned T t
| ea e @V%dtlé)p&lﬁg) p(s(l'wla] cfug’é/ c@g c%kt%%rl%gﬁlggﬂ%%%lg%tf composition:
at n\Rt D904 ?%%f o Berd, B@dﬁ@mﬁﬁéd by A T MettigpdaE 3851 gth’nost 0.003
ratio off MCR content to asphal t enes co

graine @f sulfursas deteimined Ryohpbdi Mp‘@ﬁd WP frpnd at Peastrb 3 grams fof 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

21



10

15

., 20

25

30

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
wasiiglokeohod D4530, and wei ght of C 5 asphal t eneeTius2@8/042139

determ ned by ASTM Met hod D2007. In sone enbodi nents,

the i nvent| on al soﬁg}}ow des, in conbination with one

detesminggry 4% TMIdethed RBE87 ndbeprrapesiénshasacbAliiof gt mest 0.5, as
detJrHl?néd éz‘%&é’fl@f‘h/{e odfsseieed that: (a) has not been

reated in a refinéry, distilled, and/or fractionally
d| SThd 1heej1t1o(1bu)sot}ﬁswdmmndmtcsnﬂmmongmmngapatgmmmfbemposmon:

ot IGCH ORISR T s GHeirgH ALV Wethod 23 dhilre 2 rams

of rgﬁfﬁjt[eoﬁ &a&%ne@bﬁagstfwﬂf[eﬁfod‘@5ﬁ7 Qﬁ’d’@le c@mBQél{lbﬁ‘ﬁa\ﬁﬁ‘QQ Seight
stri utlon bel'ow 100 OC at O.

ratio aﬁMQR:l cattentlo Us esphabtnes enntmfetcleastcﬂ 20md@1® mmlﬁbstt@n having

 TASGt5Eniel 5 TOerRe A o A Ao o S ey Wit of
MC‘ReTs\&@ﬁ&eﬁ%e@gy arM Qftii(d B 53D, 38d weighVBRCs alfenes is as
ng range distribution bet ween 400 0C and 650 0C

detQImllnhdlmAwM@dl)odMWper gram of crude feed, at

?%esmaﬁe oul 088{1?%% tl‘be lpgé/n(%lf SB@?%YId%S ilbi(%wag?n%l %@%one or

mo@rﬁ Aike REthBY 6 0smfosRiBnHascoflingtdt invegtiod l&ﬁﬁie feed that: (a) has
di stribution between 100 0C and 200 OC at 101 MPa,

not hegyotreaiedbime? 16finery adigiledparkonr{zastinpally q!iétﬂlﬂqdn Qo) g gemponents
havg'l.go%éia!rlp&{ ﬁlﬂl@b# %ﬁx\%eﬁ aftd gme W e PR e @‘f }Q&s MAch

grans rdcar bons having a bo § Fange
conthoatiits Peit gram dfe;tmkd"aecBQcﬁ) dofipainel H@todathomb, aOpdhﬂdn MPahich have:

oS oo Sy RSEER B 0B el ab RS

betWéan fWCaan-EI%O@fC aﬁtO ﬂ@%t’a Ocl ﬂoﬂlﬁg rahﬁ@&fstr@ruﬁon B%tvx})egn 800°Cand - -

range fromO0.3 t

-300e06 atrfi. 101aVPhoi H)Olhugg mgmdlstyfbuabn be‘a»@en 20@°©@1@ﬂ0@°@._ 6110 101.

o A GRS 0 1
per gféﬂﬁl ef &agd feeﬁ' at lé%ﬁerOi'f esaridlbfl Mfdrodaibonk ddviak albeasis ran L
rans or O. &ams of sul fur per gt;’gm of cru

dlstflééwn beaqw H&s °§tat péQé Rr, 0901 gramssoldtydyegarysas hayiagn bpllmg
ran%e ﬁt]rlb%lf b%}(?vl ?(2) &tz Ia_%m??(ﬁ)t é) at]0 ﬂfﬁ(}@ao(ﬁ 0d) legrlagl%%fﬂg&rocarbons

conprT'ses oxygen co

havitipd! B BA@EMEE distbutios berwese0 et kadl B0oreC at 0.3a1 MPap0.001 grams
one or nore _organjc acids, qone or nore alkaline-earth

of hydrogprbons having 2 Sading rangs distidhuiionibetvrendd0 °Grangdi40p G 0.101
MPh %dfboéma% Ql)éls 6P H%rb@a‘f% ?tllal/fg}g%tbo?l i ﬁhgkgd@@fb{m&{ b&Ween 400 °C

organi' c ri ses at
andai'SQéﬁJ at 0sldil tMB4; (a)hasragl2AIN of acleakt IOl , sblasast é)rﬁ) odimnerahge from 0.3

to 2y 645 L0 s DB %ﬁt?%@ﬁgg’gﬁ%%?fglﬁ 22t hg B o1 mpa
(2 E&ﬁngvéﬁ SRk Qana‘iﬁlﬁlq anf 868 (h'Rds dt Feal. %Om%rﬁn?bff total Ni/V/Fe

I ng napht ha and corrpounds more vol ati
per gegphbhierufle Greda(iceanmigises sulBion) ewdltastédd®] grams or 0.05 grams of

sl P B RO 0FS o BT e SRt oy S Bherude feea;
(1) RBUERLE DN gRANTRITRQsR ek Qx@hﬁ&ﬂdxﬁ'& Re&HY %ofn@ﬁges\’ﬁx?geant

one or noré catal ysts t 0 produce a total product
coniaeihg dgdrotdrbonrs; (;ene 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;
(0) 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:
woadosweenm of a crude feed C5 asphal t enes cont eqr/uaz4/042139

crude feed MCR content is S, a sumof a crude product

- C5 asphaltenes content and a crude product MCR content

i s Iissomaembabmentstthe inventien ttlrsqm@vateé. is gpmpBIafiey Waihgpe or

t t .99% t
mord S5 s B BB i Bl SO B e Rk Pk
obtathaMedyCremoom % r@phthf endsatgoupds dmé vdﬂatﬂa ﬂ% @phthalftozmn e srude.
content of the crude product is from1l.2 to

2. I spe ambodigentsgthe !We%%alé‘?rﬁ’tﬂ’fildr?éﬁ%ggnf’ﬁgmpﬂ Vet quig pr
mor?ngf ﬁlo 3116%6&3%% ot i‘it%m' RAHR Jwﬁtﬁéﬁn%}ﬁlﬁ)ﬁr a IRERJIYF cBﬁ'tﬁctmg a

or conpoSitions according to the I nventi on,
crudB Yeldowien osool mere catalystyi to praduee hyanbgreduc that celidss tl(aa)rude

pro a&ﬁg{;};plbéﬁ) } dr o %glr(?méea@gcc{éﬁgﬁg} aa?v](ee ) (SﬁdzZ?Pllgﬁihggés éontent and
a Méﬁecroﬁ%fnt ah&l }gg'ﬁg[)n? gPoghR AL Cst z{},ghélfé‘ﬁ@{@dn%t 8h@ erude feed MCR

ination with or nore of the
conteﬁﬁ B 8cls swn of s iprodmsCaespbaltiney comentiad arevatetirodnct ¥ICR

f contact .
conigkiafy0d PRAHGERGRnE BT pP TR PHED. ISP TRe Rt S
and/%f ﬁ?%@é&l@é&ﬁh \é&?diﬁd)rﬁ O 8ot I8 sh@eBat Sweight ﬁﬁb ofaMCR

acting zone that is on or coupled to an offshore
contfeamﬂ the yx:ud¢ prosioetgo ertbadphmdienes conteat phihe grudg predusbis in a range

ination wwth one or nore of the
frorﬁi?ﬁg%ﬁ(ﬁgﬂ@&ﬂgg&gi tions according to the invention, a
Metih et BabodiaiEals SRSneakibaalsb perades! nd@nfbéedionivtith areor
or nore catalysts in the presence of a, gas. and/or a

moth pf ﬂ@geeth@@mr@enmatl@ch@tdm&t@ o e aticng hEGREPE PGS in
iSRG abfRleen e L ToPRRERE e nasRapa iRk

hydfﬂt‘aﬂfoﬁs at) 1ga$g@s,ISndh’yﬂI(t@gﬁxtummhar®fper cubl c met er of .
crude feed.c tact d with onE re. of th
catlBIsgRe §mbe§1yn thednysation afsqPEoGAes ’é]tcoﬂ%?%’é’é‘ﬁ”l one or

mork %tfﬁjﬁeeraétﬁo&so&tc'bﬁt bSigtohy. ac\ééfcﬁ'ﬁg‘@ tBe RAEAGH, a {BISsI bR offacting a

rogen source; (c) rate of hydrogen upt ake
crudﬁesdmﬁthtohabr tnlee cmrcajyms tmrprddilme atatal maruefthateeduddsdhe crude

orofipb i e A o A B SR A R b o
offsiERAn&lilyon between the crude feed and the total

product “during contact; (d) the selected rate, of |
hy dnesger coypoditeeniss theringentigh glsofpreyifies, Borambinatipn Wish oRrg or

f th
oS0 TR S B R BB B P ol
conBREASH chiae fé'b\ddﬁﬂg@t{b @Qﬂdix@%ataSysa;tm igamtsehde bf eil.gasaind/or a
| east 15 1, or at nost a partlz%} pres

hydmgemseurgagnchmt@thw@nwa%g@nhwrse@l fhat: Gt PEa gaseous

durin t t
50 A6 P L A S0 SRELEH Iy o
hyd\/@éeﬁ&bﬁr)ée @ér ddbﬁ: Igatﬁr ahdhd)er fect eotityctedyith ose) or pera of the catalysts;
f ot al ressure of the

(b) ﬁwtsptefi eie ﬁ%fttcbgé’f?g% up@ge Iscoptfo e%}h\gaéymg Grpeiay Bgsure of
the ?@&‘1}0%&1{;&0 e égc?\ﬁléjtfate:] yﬂﬂycgeﬁ"ﬂt {aRE i d48h ﬁ%@ftﬁ%@ﬁﬂéﬁb)ﬂ&@ has

ion t couhter to a flow of
TAN of less than 0.3, but the hydrogen uptake is less than an amount of hydrogen 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; (e) 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
wapb@kecdy the crude feed is at nost 80 and/ or PCI/US2004/042139
range from1- 80 or 1-50 normal cubic neters of
hydr ogen per cubic neter of crude feed k%b@ he crude
hourfy spdue velhaisy afgastaad/ONthe\WYFt@g@@ AewERe st legst ablyagt 1ath™, or

ot it o PerdH) oSS chifedes HTo HE LY ERaGP IR s bR

durif cotfactida@ i)k cBRadZi A epbelatige Sihfattngofiiérars0-300 (e total 11qu1d
ctude feéd; ( the crude product has .a, VGO cont ent %
hourk0spReOYsloritoot the @es axd/aribe RxdioedrioBFe ipin 2 FHage figRel-1

s s 5. SPGB

a flowestthe g8 aridi@ thé hgdrogenadume ifiasa dincotioy diern icamhento oflow of

R T T FHG
hydltgggn %tﬁ%f?ﬂ{h%dclf&deh@@@m%t kLo ﬁf?i%r‘;iﬂta r&’t{geeﬁ&ﬁ‘ hi 8('5@f 250

earth netal, I n nét salts of organic
norrAglictbicahetars dfﬂlsﬂro%&‘i/perambnnmttemudﬁfead (kpthe cngleopodduct has a

i QW S B S8bTE o R T AR o

of tft i J:r’ua’eai* e (Bfth§ l?x%d@ bhEC 1889 sulli dongernt BNYRIBO%GDr S0S128% of the
f he crude product has a viscosity

at
sulfﬁ?r?coﬁite(ﬁ@of)ﬂle&t‘udwfs@d @@%hemdmodmb@s DV G conbet 0£ 39%189% or

o- 05 B SEb el A SAE S0, i S o coven

of 70113944 & 11098 o€ tHédesifeasbnteanef ®E chide fedie (@rthielerude product has
product has a TAN of at npst 90% at nbst 50% at nost
an aB94n comtams o TRELE0Yrat ostDg, ot augst 59%; Henest FRK oF atpRSt 10%

crude fee
o L E51eGURL 518 8PS LAOE BB 0Bl
methN¥eNilkSliheadasth staly inh@stal sailts o6 niganmtacsls ofiat Ilnosir9@%z lat most

RO RS R R RO
of otr%a%g &Jﬁn%@c He fgéae(q? Qﬁ’axl'avaet St R8O MtOfkridp&ontacting, is at

|ng con |t|ons o reduce a content of organic
leasoxmermtlremmm pmdgcﬂhemmmﬁﬁymﬂ%ﬁ@fﬂf at mosEdGerat rest Hi%, or

ot b o G Ry ONE S SRR Bt G g BidfledngSha APt
gra\ﬂﬁf - Pe %Fa&@?"l eRlitpbf tHeRnedeUB&l; fap@Mdi (tf the cRlidel adict has a

e conpound of the organic oxygen cont ai ni ng
TAN@fpomestsd 030,ab mqs@@% avenast 3@ at npgst aO%apb@imat 40%e pfthe’
at | east on ound r
TAYGHER 5 Rea RS R A RHRL P00 BT BIVERR0 g5 0 81

a CRlBEntodanéms, tidihvéttiohedstprovides; dnpunividatitn Winleone or
organi ¢ oxygen cont aj ni ng corrpounds conpri ses an
morgl i she methedls ehcamenasitionapecorting tocthe BeYipR 24pfthod thay comprises

coniag e%%%als R Hﬂgopﬁlm{ rﬁ%tag ?sae[ﬁdccoﬁf%lgﬁ cS étﬁigrb'oﬂgltlons to

ofprises a ne a car Ic acid
redmﬁ:lQ{ &nffent BEorFahidlox§geMtonsfising bempourris mewhmha(as afcomimnt of

O R CNT R .
con?e%%? el{'t'}ggst 9h /a5f P 8%\/%%9%?)1‘%&%&8{18@ Petedodcb) at least t one compound

on-carboxyli c cont organi ¢ conpounds in
of tﬁé Ufgenfceﬂ@geramﬂtmmng@mpbuﬂdeasmpums ameﬂahwltmfwgmboxyhc acid;
cont ai ni ng conp (gpds in.the crude feed ori ﬁates
() AElgH RBR FEMBRYTY the,gganrie PHYSER SORIAIERE %ﬁfﬂPfﬁ’& 6?(@‘3%1585 ah

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
woRbi3®de300r conposi ti ons accordi ng to the i nveRCTMIS2008/042139
nmet hod that conprises contacting a crude feed with one
or nore catalysts in which: (a) the crude feed is
leastoaatampachdwifithe atgahieasygamontsining eoropewldy spmpEsess metal salt of

irst t { fall d b t '
a carL@Fbal&ag{%g% ?:faeghual% %alcc%\ﬁﬁoélé?sy%%oog 6’?03'%’ %ghgﬁleé&ﬁ%q2 of the
Perich‘?@’T%&'é;' ®%Ans Hﬁf&le%ﬂfﬂuc{ R o dohteht 60Mnaeboxylit eomainigrganic
I's a

east 30 O ower than the second contacting
compemde phatumast 90%) oftthe cantend of ResearbexAisRORIHAS AFRAIC

hyd t first.h i .
G I
in th% gfﬂ@l@ FaddWriited fR6m fapigheniphdl er nandirboxoylici ontinihgexganic

OC | ower than the tenperature of the second uptake
oxygsoredinppentls. (¢) the crude feed is contacted with at

|l east one of..the c . i f.5t; 8L Wil
f o't SRECH Odé%lﬁ tgtt?% %l@%gﬁl&laﬁéoe gggfe? ,61%21?12?% Flelfl Wzim done Or_
moré BEthe aivtiael o gopadiidnsaisording te trtinwvdritiod, zmethod it comerises

first ; contacting tenperature (s 200. 0 ower
contating a dreeiee MR 08 LR G ErTpEr HESPE [y HRIPEy B fomtacted
with%%?ealstsmg%?%ﬁ(ﬁﬁ?@y 5 DrsCRApRGHIrE EolldviRt HIYHn@@ang S@Ssecond
i's generated during contacting, and the contacting

temgepdtdict mhthe abrtaetireocandittons ileednigoldsd subla that He fisigatacting
feed upt alk es

t | east tion of th d
tempggatsot SO 0¢ freloprt e Feeae<Rl Bpinb il SHERHECE thegrude
feedgﬁ gor{ctﬁcgéﬁ‘%tﬁ flﬁ&@lldé&ltl at 2Rkt BRAb@GUpike@ondifien anditenfaeegecond

first catalyst fornms an initial crude, product

hydugeh whteketanditie, and theatmpsraies qitorifiest upiake eonfiifgnos ableast 30

nost . 90% of the TAN.of t ) - F1E!
°C IGhe} i e RR A G T s e ARG ¢ fions R P Otie R
confaOledByifh o€ [dadeomRrcTahectatal geislateh s elempthatire folbvedrbythoatacting at a
~has a TAN of at nost 90% of .t he TAN of %Ee Lnﬂtiﬁlf "
secanduerepgrpiveiy énd thegppniasHrgeqndiflpns areropprgileregpon shay the fus
tacked : i ' i )
conBf PR 200 RO Rk 0 e s
hydfopeh s i gemdrhted aoriag dontacimg] (ep hydibget gasubgepased dueng

conipghies, 67 {iveeoBiEeag S jous NS vustybe Wpg B oed
uptiq{?g 8488 ﬁohﬁ)n%@grﬁ%té@ HyardRnadtineicanR! fecpis @biatted with a

presence of a hydrogen 'source subsequent to
firstcamdtsaadndwiatahyst, ad ventadingmfdla etndefeed @rg ’ﬂmls‘rd@éafyyqt forms an

. t t te.in a.r f 0 i o
o RS20, o LS 000 W o TSR b o

the TARECEBHE SrudH FédAd ah oMb A6 f thgnitihh@udd prddudtaad thessecond
contacted with an additional catalyst in the pr efence

catabfst forgas: amde prodiezand vissvin tharrade PrRdugdasp ddyof at most 90%
1d .t h ti i t.i .
e B AT RS 8 8 st

rea@bs: @tdoCtiRBEs PeSfoanedineih doallithe Hetl ovacadr; (ihthecruddeieed is
feed ‘and a flow of the generated hydrog%g' érr%/ t he [vsts:
contactedevifteardadditiensh eatelyaicsulnearets to eoriiet wihche qps Qg mgge catalysts;
Lfirst te r.at i i:ti ed with
) ey SR e AR AHRR T Ml okt (he o IS bettted w
an &RNelinki @Rdyane teqitdeatd 6fth Isudedzehisatret hebstquent to contact with the
tenperature is at |east 30 gc | ower than the sgﬁond | cubi
vaneginpesailyitetk) PHTORgHISEGRTAIgA 8! ¢ RigerRERHORUThormal cubie

me%?s%e?%ﬁﬂ)ig Getde W crude feed; (1) hydrogen is generated during the contacting, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that
woheosadeiori onal cat al yst uptakes at | east a poPCTMIS2#/042139
t he generated hydrogen; and/or (o) the crude feed is
subsequently contacted wth an additional catalyst at
portian 9 tergtnewtrddiydtagen, and ke einsactipacarditions e Alsp cP@Eelled such

| 1.ed h.that .t '
that £ 850 T Be5S ™ S AEG N i TR & e DL AL Bl el o
flowlJreld g8%ratédhyReddnN@h) 18 cide Heaaiie contattod eithfa wahedium catalyst

met hods or conpositions according to the inventign, a
at a figst teoperatare 200 sphseqeantly avithsan addiionabeaiglustiab 8 4eGpPt ferppraature,
r nmore.cat al ' L6 IS : o
and @ TRPEURFDARDS pt ol B R sl AR 31 RInkBlondf it enst 30°C
lowetithdnCiBle s&dohil tanpdrattiet &) hiyiltogan was ioxenkeated idndog temtacting, the
oxi de, nmagnesi um oxi éie,, Qr m xt urg t her eqf ; é}%t't he
crudg Aeed) iy sentaeiedy Wit 9p GAdiganal cetRiXpE and the GORACERE, pIditigRs are
: i | SERtiGDoadd ibhRnad
con e L B e
hydrepayend@d (§Gheciude faed isuibbequenthy canactédiyvith ah pdditional gatalyst at

I f th | iS. | . -
a seqgid FEmPpEIIS anY edon B ronis A e ed w4 hal the segpnd
temﬁ@n‘%u%isﬁl a6 &ii1gdegn the crude feed. In sonme

enbodi

ments, the invention also provides, in .
coibsmat emhodiintehtsothe iovention alse pravides niatdeprpinagion with one or
copposi tjons accordj.ng to the inventi t .
morg G e r o errdl b QT by S ol Oorices
contadti ¥ &lude fRH WighsiHe 2 Meore tathlyets Gaivalchs (a) itlse anted v poa Suggorted
catal yst or a bul k netal catal yst. and the supportgg
catatyst aridythe sepposiormprisesdluinaa pijisd, silicgalwpinga, apimgpdde
. hore netals f IO G ik .
N
cataGet aiGe Supddrof pblves;Rey ihe dhathokbfurther compnises arr adblitional catalyst
thereof; (b) has, per gram of Cﬁéﬁé%St’ at .|l east fo of
that@apbeen hgebiiated 3l airmpoBIe Bhoye Pt Prist oy silfiietngs (4 adife o
at leggtad}i% %ﬁe_l%?}é&g isTPle8stRd &8, damip(Soh Wik ckehdéatdlPds is in a

erirodic , one or nofe conpourids of one or nore
fixedbed bs slirrtachictheunmde ed.0 of the Periodic Table, or

m xtures thereof; (.c). conprises one or nore .
{r dieear GrRvoUgTen: B ipTRRUBBARS R dero e DT ey i e or

more QFBRUAGE o orQdehpREitiBRS fecoRtid ® the Bfefiiny) amsetiodlBiatdfomprises
the Periodic Tabl'e, or m xtures thereof; (d) conpr.ises

connénma crade deadevith ened granereskialists, 193t e effhe peplyeids 8
Tabl e, f
e L R TR B 0059 S

catal PRN(EPEomfrBks BikSor M6t mtald iR Caluaing$t10 bff thePeriodic Table, one
0. 0001-0.6grans or 0.001-0.3 grans of;

one_ or. not.e
or rase b DPWISIOBORE A0 mefalsiiranh 6 opaRGH | Lo PeriowR daBle. or
.. nore.conp

PSRRI, B 8 Pyt RO LN By ol
gra@O R TicHes.000®. DirafBog dretoansoré nemlChdmrEuusing5-df of te Periodic

Peri odi c Tabl e; one or nore co unds of one_aqr r . a
Tabigsone ot MoghfaErURASRNS MR Bl {10 oLt & Ogi the Periodic
Tab?'%rj @%ﬁﬁﬂgﬁﬁﬁ‘%&%ﬁ (Cl> %gﬂlgg%%b L FhoPReRs B TIBAR 610 of the

I c Table, one or nore
PeriodieiDabie] nobr noee @mponnés ofdrel @ nioromeGds from Golofng he 0 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
wonress6307001- 0. 3 granms, 0.005-0.1 grans, or OPOTARB23/042139
grans of: one or nore netals from Col unm 5 of the
Peri odi c Tabl e, one or nore conpounds of _one
gramiyet 810810 Dena@slafimmesranore pretaie APE: lumas el) frthe Periodic
m xtures thereof;
Teblg BB O REORET TR g4 FEnP GRS 7R} 8fthe Periodic
TablE BTRANALS BErcOf ) QbmPHES dtetoahsoré metalCbbmréplémos 56he the

di ¢ Tabl t th f h
Perianfc Eable petor nfor AODODTE 0608 B BAE el pnn el B b Sthe
Perqug%ﬁfl Ol oﬁr rrn%r ﬁ.lrngsfth?fﬁgil &,@r fs%eo(fr R0 ntalSBosh OBhdnSs of

c Tabl e, one or nore
the FPIdBRUMNYE, Ofic @rmOmrcoWQfoandmfajns of mome Metalmitod (Gflumhé of the

e oo o A S SRS AP .
fromc(g ﬁO(?lr -0 ?%E‘eﬁ‘?§ Area. qugjg agifls @'0@5-@ 1 SRR, ovel.@l-8.08ro@ams of: one or

’t he Per ¢ Table, "or m xtures thereof;
moré iehisfrom&lolgnamodthecRaraidyesTabld, romponmmmmm9$ afnec more

s SO e B L R 5 Bl L SAPAD

morgﬁ{eﬁlgﬁﬁﬁl lurﬁﬁ@o@%é«'m"noh% 'Péblé e Bﬁfﬂo@ddzcﬁnﬂ'caﬁﬂ@ of @fe or more
tures thereof; (m conprises vanadi u& one or nore
metam ﬁ'pm,@«ﬂsm% ofathcaﬁemndlc drbles ortmuixEEcs theipals(}) hpsper gram of

cata r | S@ BQ(EIeﬁ g (%rémi '@00@0%§2¥a%s° @%g l{)nfj graﬁﬂfs M0 eHs orfns of

I'ses oné or nore
one %Pﬁ%%@lt%lsﬁoxﬁ 0Alhn 6Qf tHe PerigdrsTable bﬁmél; m(m:) compounds of one
conprises nol ybdenum one or nore compoun

or o yistidmiiom CGolumn gtaf ithesPeripdice hable, (oa yar paees t‘%é?of lgrﬁogltprlses

~one %? }n% ﬁ%}ffﬁ&ﬂ]&ﬂ&gﬂlg ogth%rf%%fli% ITabled Hﬂl@oﬁggfe%ﬁqﬁﬁﬁdlﬁof one

enum one of nore no enum conpounds,
or riir¥ hiéfAsfrémal@odin 1010f thad?anodmebbﬂm 0y Erménres (ﬂmeqﬁ (I)Tbaseper

aram of Cghlih GrmR T AE Erarpmh bO0b S e gf Mord Wtals from
cm{:ﬁﬂ%t ?Ehe Fé)ﬁll%df&de%Pef nt HP&%%@&M@MC&W @ ndFt Kietdl€fom

conprises one or nore nmetals from Col um
Col6imafi OtofiéheFRetrioditi Tablelok eniintes dhrseasi (mmpgomprisesny Qagiugimone or

moq%oézk){l}llgggtfd%tq% gm@%@;ﬁﬁ&kﬁ&h&s&%@{eg #ﬁco@ rfied Higké.foél‘?e{ or.more
corﬁ&gﬁasloﬁrﬁclél ot WixGRERhErEES %_cg REmPEiseobalelcre®n itoré cmmpounds of

l'um 15 of the Periodic Table, one or nore con‘poa
cobelt, aymeixturesrthereots (Rreentpsises BANOAPIIH ORS OBMOFHEOMERAUNGY

or m xtures
o o0 B el el B, BERORA 03 s
fror I 0BIBLY.  gfah@BrGablyderdim, ca‘netoh encPe mobydidena bbrapomd@ @rmixtures
nmore conpounds of one or nore ele ts from Co hereof:
therb§H1{(r) ch@PPEss; tHeBstenT QR @ Mefe GMPOHRELOITHRasiess o IPW)’““‘GS thereo
hor us 0 Qln
RS BENB0 B S € plPS FLCOTRUALS: Sogb SRl i St

JHilg) dr pEXtugs aeredt; Ct;itc&hymies ommal/ more(mdtals é}@@ﬂolugas@ of the
rams oftheta al um.n

Perglglmg’?@q}%@tgj PRErATSNOTE Feetals frapy ({Iq)lﬂmg d)fﬁl?eg(’ﬁa{fy Tzflﬂe wherein the
mofa? IR NA4HA W (ﬂﬁ@tapf o tHP C@hﬁﬁn ¢ HRtIRi ARG t@'S (u) comprlses

OSItIOI’]S acco to t elnventlon a net
one‘ @frfﬂbfe glememaatfad)mﬂolmmrpﬁ nstheg)euodmmabwgo@ wpp@rqomnptlms of

Dot more elomer : alCsol flgrortnthe P%n%&%r"lta/bpeor mixtures thereof; (v) has,

one or more elements fr
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

27



10

15

20

25

30

- in asr?‘IlgecféQ“al9th89

m xture, wherein the support conprises theta al um na,

and heat treating the theta al um na support/netal
woiznisieesoat a tenmperature of at |east 400 OC, 8Qw/US2004/042139

further conprising: (a) conbining the support/metal

t h t to,f d t rudi th
of s Bpdodie febigy i aniztury Pl &) BRASHEORG, teiht e spmmgunds of
phadbhdtus) dr alix@rdseRREs Aty Has f madt OI E&gkns %@le@l@ahﬁﬁiﬁé Bér  gram of

C) sul furi zi ng the catalyst. In Ssone enbodi nents,
catalpistegnd/@y phasat kﬁa@:\ﬂ Yegmmsof thm'@lunana par it of ontelyst:

nor f th or ca accor dj
oDt Ao TR I o Bl e T b s e or
mofeagfihdnetho@H6r FmposltRd NS abRkdifif So the MnwAtich A MEhB@bEforming a
size distribution of at |east one of the catalysts
catg|ysf coppyising ﬁ@@bmgm@p@ﬁamﬂt Qe @mere meids o HOmA sugport/metal

mnélg%skh JtrAF oggghlg}lggst tﬁ‘anggzmétggsakd %g%t tr’%aﬂ%g gﬁ%ﬁia alumina
supportintetal mlamgceatf d empSftk80f A,1eds0A0(L 40, Ad fllﬁﬁ)crlﬁﬁlpﬁsmg (2)

30-250 A, 180- 500 A 230-500 A or 60- 300 A, (
COI]]I%:@%%Ig UepPBerinial meixhre withivererdp 8t 2Baspad ﬁxﬁ!%iﬂég the paste;

(b) ShRANES Ll aﬁtﬁhfﬂ? ‘%? et ti?b% aﬁﬁngasat%  te E) J{ajﬂﬁe ?P%&%}ZOO °C;

pore di aneter a sur e area of at leas
andém(bmléﬁm@@gmw@,talw Ieast 100n2/ g, at |east 120 er/g

east 1 t |east 200 nR/ or at |east 220
o5 O T egts, Heo P ol AT Y0 £ G v s opg o
mogR! oﬂt%%th@dsgoﬁd&{;ﬂ)snﬁhs b&%?dln?td"’th@ 'fﬁi/eﬁtlo@ta th&RSd 3 ﬁ)mprlses

cnB8/g, or at least 0.7 cnWV n sonme enbddi nents,
confagting & icode §¢esldwph ong @relgoreu qatacbs@tsb imwhich rhhamqrh sigmdistribution of at

lead? s KRS RAR D LR RaRR BB ST AfAL R0 A,

© leadt @80l Ayt lBast 060 ;Ar atleast 280 Bpat Ie@si 30@1;8alayﬁlb§t 2308 Vil infoldt 500 A, or

th
O Lo R T dr&oosaOd% 230-500 A; or

Fgﬂe@r)r% e §f'66% ofotfle tﬁ(ltrHlBﬁ)%r 5€§Jrrsoﬁcffvie oﬁlaﬁl%%r va%%in 45 A,

rses Um na and/ o

. 35 Aas, ZSp&;ofghealmdnhn @Umhﬁrheteﬂt(c)l easficOarea gf aﬂ”iEas}BBO @ﬁz@ﬁt least

90 Gt s Il el 161 °%ﬂ5’a§ﬁﬁﬁ)é%e(gfﬁw%§taf&o(@)/g, or at least
220“:947?@@% (@ a1 b all%%@pcﬁ% (a??ea ) Eﬁ’ﬁ S04

a al um'na, or mxture thereo as” at
cm&atﬂﬁasifO ia¢1pﬁg, calatiteestd). pem’/gr am of support. In some
vi des,

oriBi HERE OG0 i O erigR =g oot dredtgion with one or
mo&mﬁﬁhéth@dbsor%ﬁ%ﬁﬁhﬁﬁs ARotdhgy fotME BiveRTbn, Qnﬂ’e@ﬁlﬁﬂh%om rises
catal yst that: éb‘? has a pore size distribution wth
IVaFreeier

conigetingd Ciyde éeed orghorgisuppsatist cadlysts, mbyhldmﬂprs;upm ()
u rt,conprisi.ng theta al um na
confiRBGHnish L RARE b SOTR AR AL Bl Pide i fgpegtin
ox1d'6,% o AixtpRs theedo MR z6dlital ﬁbb eafipriR ghnmbaGlukRARhI/BLelta
ne or more netals from Col uim 6 of the Periodic

alunyge) ) hasnBergpamef surRonp alleers 00t erame obgamypp elwming:| () has, per
gra&x gﬁepgghume t 8 f3 (%§1‘ﬁ% greﬁt lgagl? §. 5%&%§ ?f tgéttagumﬁg eget) comprises

alpHaeﬂmtun@ @ﬁilm@ﬁlaﬁﬁna}ﬂelteoﬂﬁm@{a t’hétaealﬂi’ﬁtrﬁl &r Iﬁf)@lﬁf’e@ﬁﬁrwﬂq(fﬁhas at
of the Periodic Table, one or nore conpounds of one or
mosrtngrleglﬁ%ﬁ gt dpha YHmen REfETaN 6f SUPRErtPer i odi ¢

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

i nvention also provides, in conbination with one or
wonnws/06630t he met hods or conpositions accor di ngPCo/USk®4/042139

i nvention, a crude product that has: (a) a TAN from at

nDs 1, from0.001 tg O 5. from,0.01 to 0.2; or from
= sufBat (s Soprp Wisprigme e slyRiba0s U wnediim sehiy s bres pore size
disttiBiiedn whe naddial foRedRaietdd of Bl 184st 60 R ; r(@;t@lm(pﬁ?,leé SneXr more

c

organi c acids per gram of crude product; at nost
met@lsgmébb%*@hé opthriPesipdtie Table, grearn merecoumpeuptsadiont or more
L t-han r .but .l ess than 0.,01
A0 gl GEAEPERA0 1008 Bt B BSR4 8. pr v
of catalydt apleastoiCl drims 6ffene 6bodidmbiaks, frdh € ol Blof e FkSic
Tabﬁ%ovi des, in conbination with one or nore of th

e
PROYSMETE OBR9YRIS pidms o5 swss aeinds tremtGriunp pefitheoReriodic

Tab)6r MixtRE ghedldgal i nmetal salts of one or nore organic
acids; one or nore alkaline-earth netal salts of one
or Inseme empadinentss tdsnventionabstd pr@sddshar @afbihdationtighone or
gab at Igagt one of, the al kal i tals is lithium
motg GG RSB I camRPitipnAtIPIding 9y heinveriian, a e produsthat has:
(a) @TKH fr 61828 RIS, TEEGHh 9.003 t§BSNESIUTD Pfo ¢ & AT 0'0% (S B (b) at
enbodi ments, the invention afso provides’, in ’
most B.9800R% grams wi the atidi roetalyendalbélincherthehétald in metal salts of organic

acid] AR B Ry If O bebosh b SRR BB bieiram of erude
produat; ahy/st () tePeadr AP g@NsObidlleRHIRAUSHT bRals, NE '1é(ég§&aeaof the

crude product, the nethod further conprising:
catalysisifeh Biagn ohauds predugsr oduct with a crude that is the

sa ' [ rude feed to forma bl end

S OTE sithe BnbOAIRN, BEMhSh SR BEES T Bt i T or
morpodibeatethddshor aompodtorsti@tordmgtth éheSian@ntioh, id dreh@Bhlkali metal

fromthe crude feed to forma blend suitable for

- saltsqfene QAT RgpRic APids;one OF morealkplintaeartignethksalie aflene or more

or | . AL ro C.t e
SRS or AR fbr I fich AA7h 100 bCo AU ARMERAE ke ithiom,
sodipmaerspadassim; end/ouél) af leashomk off ersilkabine-cafth hiveals is magnesium or
Calci(ljli stillate fractions. In some enbodi ments, t he

'Rvention al so provi des, in conbination with one or

Molesdhe EHBodiRENSABe BiveRGSPAS) %ﬂo@ﬂﬁsﬂﬁ S%ginﬁﬂ%% f{r_ith ?gf or

i nvention, a supported catalyst conposition t
morefsthe methosls or corspepitions aoeording lte dstintenSion,amsthod thdyedmprises

ol RF SRR 5P HBRELS e SOTBLL R S g
a crugl phauat, s methpe Fur@ieAdRpriSMP AN dombisthe PRSrAdPHHBud WAk 2

di stribution with a medi an pore di anetérof at 1east
crude thyt j& the sameerdifersat somdhaerude feed e foyoralblend suitablefor e

i di i but.i .0.3 \/ |
S T S S e
fromghe etude éasitto dnn@blgnd figabRofopirbARSNOREIlGES; TOF PaciBhMS the

from Col ums 7-10 of the Perjodic Table, one or nore
crud%mﬁ"a%a@@(dbﬁactmnam the gidg|psoduch intoona errsorg-digillete

fractiol€ Rk QHlcmo AR . Olp ¥t LSS
one or o nor e iret a%@ rl%a?grﬁ]%Fl{t}%niseﬁéé%f&f%éftbé?%s%@%g?racuons,
Talyl somemebodiments, ehecinnpaionddsoqfrovides, i comtifatiozt vits one or
f rom CoJ[ um S5 of the Peri ociji C T%bl, e, Oor mxtures
more of the methods or compositions according to the mvention, a supported 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
wonoes/oeedonrm 5 netal s, one or nore Columm 5 nePai/us2004/042139
conmpounds, or mxtures thereof; (J) conprises one or
nore netals from Colum 6 of the Peri odi ¢ Tabl e, one
of at@éasn2A0eA cErhasmpsreoblupmeofhe peneeofitie 2Pt sipsobItipmotat least

0.3 Cg‘{s (gt (Sfaé%%gtlfoo ﬁ?’a/gyglt) ﬁasf e ér%@%% 6&1%%% %Qf 2/%51) e%tl'f@aﬁt 90 mz/g,
(2) BmPHlesOnd o8 LIS nfetals ﬁ‘Bﬁi (Qﬂuﬂ’fﬁsf 2-100if tHHPeﬁloﬂEi ‘Bdtde, onaer more
or “nore Colum 6 netal ounds, or. nm.xtur. %there

compdnds nﬁomwwnaﬁ&lg HonpRelugms rfot0oidhep ghle, or mixiures

or m Xt ures r i
I T T
moréﬂ:d&h Lﬁgs bﬂ?{et&ﬁfmoxfa Mhetslo fior G;elSnmlm%fﬁthe Bgermrhe Tablepmrmixtures
ounds of tungsten, or mxtures ther
theresd }h@a@r@mpf catglyat, fmmrﬁaﬁ?@lc@grg pritt erq?’ grgyms of:
one ?r%%(ltgru [ ESiuhl e I o][s {)(Hflo&@ohﬁﬁﬁr@ rdle?ﬁscoﬁip%lﬁﬁcﬂs oPhixtfes

compoun or m xtures thereof In sone
ther éoimises ofider mmeendstale tfiroal @olupnxﬁ/oﬁtés Peipdic Table, one or

moreg g@mlg&%{d!p ggggmeaérgrgglglerﬂgtgltsgﬂ > Of : i?ﬁﬁ %ego%ur‘ f}"&gle or mixtures
ther%oqn@(? ﬁ%ﬁ hogp%llaﬂlaéf cakafyst, TR 8. O-(f)-ﬁNOQ; rifns BPHbm10.0@L-03084ms of:

or” at most O. b) has, per gram of
one opnPasColumn, 6 mbtalsgant Oﬂn@l@ﬁ@lﬂaﬁé mertalm@mm@ad&a OR BUX{HIEeR

therg? ) P Homar R0 0 gE PR g B g
ther%f @ cdipridbs m@ffideRur lor@loa iEor torhipélinds of hoiybdandrh, @ mixtures

ng range d| stribution between 260 0C and 320 0C
theredf; (h) rommm tugHtENa D¢ eEBPTCEODPOURISAHEURESteRy of BERWED hereot:

© Bl bl 0 TREE PP Rl ORIGE! KRS INE Bl )

contpAiSéstniélel,FoR@ ®R HiRRE c@hpoandf oﬁmﬂbﬂsmﬂlnmrei therdods, per
gram of conposition, at | eas{ grans _or at ‘wﬁ?t
0. On sefna gabedimeatsa fhednysasgaalso é’Ff&’/l ’(nec)"ff}Pé%a 100 gk of
morg 09 %%%%t%m Bfn to%@hs cSKff’llxg t‘%rige M¥RBA U CRRI c@fn?ﬁélﬁfm that:
I'n odi ments, the invention a
() mars@vmm)f at mos:tdmat masu (bi; anirokt Gherat mostr& 1) hase per gram of

comporiian s 3e D0 ofreiisal mpranes dies b et d

betdld Bted SrRISI6000E QS 101NGIPE 3k da¥iS0.601 grahmshadeadt POOS oiBeor at
distribution with the median pore di aneter of,

at
least 683 tgrékﬁ@oﬂlydamarhmls vEthe Wwiliegwgnes dysﬁlb&hp@h@t@vepp 8?,9 °C and 320

°C PP ey SpironPhaf Befy BB

disthib8tidrPbedlvedveiC aid W‘QBatlml(IlhﬂPQC(b)?he&Iaz &east 0.0005 grams of
di stribution having apore dianmeter within 45 A

basmmIQ@geA rot gxaneoﬁmmsltp@r @) Brsa et gam qf cpmpgsitign.g felaétheom
f_at I
gragtc, or %tégqs QQ %oﬁ? Oa)l nt %pgﬁ agg@?ge)sl’f%@%% r}’l%%%gpndé)gﬁ [%Pe[ms of total
mcl&qﬁﬁ@ﬁina@ﬁﬂ@ﬁéﬁg&ém&if@ﬁmﬁasm@i| ica, silica-al um na,
titani um oxi de, zirconi um oxi de, rrg gnesi u .0xi d

2 eolnispae eathodBRenis, the H¥ENHMASOFTOVIAES) e Abiatian itk ong or
mofc 0 0! b fbds & A O‘ﬁ& &fb‘ﬁg ?cc%rdlx Qo & thk B&/eRESA, %@nﬁd&ﬂ)‘%ﬁsumn that

ne of  nore conp Snhe or rore metals form
1ncﬁ@éslk5ﬁé50r5ndr@ c@tﬁl}/fsﬂﬁarﬁbﬁll@ﬂt ma'Eﬁbheaqataiystm(alhﬂsesvore size

t her eof ; npri ses one o al
distribution with he mec%an plorsé cﬁameter ofr at ast léT(Fk at most 500 A, and/orin 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
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fromColum 5 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 5 of the

weenisedéan7 Tabl e, or m xtures thereof; (g) has, POEUSI0ANI2139
of catalyst, at |east 0.0001 grans of: one or nore

Colum 5 netals, one or pore Colum 5 nmetal conpounds,
poreghiametet within 45hkr36ok; or(25) A ebthsrmedian pore dismetess €0) has aperface

f I th i od
aen S AT R AL TAE L0k 5y TR0 e (o g pmnon
and BRISupBbre captises aimind, %ilich eslidAaluina, iiahivhasxidpetircgniam oxide,
of cat algyst at least 0.0001 grans_of: one or nore
mag@esiumexBleneackifes andppmeTtuien STRR) (GhFOBPIRSE QP EHTIE MEels from
or e .
Col 40 5 EEBL5 ot bk GEPE S5RpER8 onRs Bkl o

Col@anPsu0d$ thefPeeinic rabhep bemietis shekecdng)Cainuprised Onobr mhee metals
Periodi ¢ Tabl e, ] Xtures thereof;

)f and/.o k
frong ety 2 61 h EetiotaPblcpi e rp P Ang BT Bors mgtals from
Conffil 53R e B TRRE <P (KRR S8 Bor 20, SYcalf o east
0.00f®i1 sramesf: bheornbre Columnrst hetrlseorroetimaen CGolurhie 4 tngtalsompounds,
roms

eci fi.c enmbadi nents of the.i [ -
o A SRECH! | IDALLIENLS ot e NS SN BEperiodi
Table) M&ﬂ&ﬂ B0re GRIpofXR B Be of BRESREIS FQMCVNEnL BRI did Biodic
of the invention may be conbined with features from

Tabknyr wixtutee thetdfe(i) kasbpeti gremtod catplyst aideased- 0@Mhgramewii ane or

crude products are _obtaipabl g b h . (3
morg (e Gy b R RuE et B FePerh i PepRne iR ig Bereot: O
conpfidés drRMRImdre aletil £FomEYoliRnd0de thd Reriod Fbés; iohe or more

enbodi nments descri bed herein. BRI EF DESCRI PT] ON . THE
compRAWSNESIAGY mererelslsdrom o ypr 4 af thedigaadic bl pf mixtures

beco - Ll Led ¢ rs Av hey: .
e SO PRTL Ay P I SRRl M Al T
onelog hfreeepdidds beoroaranmaridnmgtiramiGegeni iS5 whitetPeripliE Table,

1 is a schematic of an enbodi nent of a contacting .
or miytiestherepias - 2A and 2B are schematics of enbodi nents

of Iﬁ?ﬂ%ﬁﬂgdﬁi’é&f Bl BefrotpLUAE et BOdiARAsF ihd Wvention may
zones. . 3A and 3B are schematics of enbodi nents of
be coartimct witlgfeatoseseinem ot einhodinwetstdi tleesingermitoac tiop gxample,

zones. FIG 4 is hemati.c of an enhodi 0
feat§ ot PR BOHOPREL OB TR G Gp frCs from any
of t8Y §th&Bmbddierks.l S @ schenatic of an enbodi ment of a

bl endi ng zone in conbination with a contacti n? system

FI Gn farthes embodineamts, coide preductsmspebtaanble by agy of the'methods and

syst%r%gqegcarlfbieg ﬂer%{n. a 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
wanaasmeesde product for an enbodi nent of cont acPCmgSkdee/042139
crude feed with three catalysts. FIG 8 is a graphical
representation of weighted average bed tenperature
veF§GS. Jdeaud BB afe schomaiigs of smbadiseinieeficoptacipmhsystamsifat
} lt(gg crude fteed with one or nore catalysts. FIG 9 is a
inclydgffieg CPURCEIE 788  esent at i ve properties of crude feed
angGrane Rhedusd of A entbvdansodif asaparaioncant actémiginativn with a
crude feed with two catalysts. FIG 10 is another
contpetingl sydtemn of representative properties of crude feed
an rude > ebe : ;
e R L G L R S S
cont@étinpsysient eed and crude products for enbodi ments of

contacting crude feeds with four different catalyst
Sy G 5 ychemiso RO 2<GPURLARAE f Spboton zone, a

conﬂé?%%@ﬁgﬁ{,gﬁﬁg%ﬁnﬁfn%%ﬁé.s versus run time for

contacting crude feeds with four
di fiier 2k a whtlatiys of syssensiveRreperti® dfsredegieedbimdeende product

representation of .net hydr n ake de feed
for %‘?@293‘1“1_“8?? OIcfi CRRIaFYHE %ﬁﬁ%ﬁﬁ 3%&%%?“%%‘?‘??%%%‘ ﬁ g ° cr 3Ses
feqqg, ﬁ'lﬁst 5‘%1fa?Hi'balqjefnfe§€n%fon%%hglﬁéd S)¥edoRed tdnhferathrt veSsus

a graphica epresentation of residue content,
length pf madfedan embediglent faovienting)be cofdedeeddwith paripiomgre catalysts.

versus.run ti f or_enbodi ment . {4

{ ed3t" i hiayiFons wErante Baary St SN AR e e product
for & SRBRIMERY of BRfEEENhBIchAe fofd whRbgecimlyARl gravity of

crude products versus run tine for enbodi n}ee%t(? gg

corfilict 9 isganother éahulpsion eEtepiFsER AR BLPTORFHESPktTPdived pyd prude

: ‘pr'o%l;g:?/ goggrsléegﬁt{o@ir{léhq of §otﬂacgﬁlg%g Gl f‘e%@ hREE Nt Of

ent, expressed i n wei ght percentage, of
cr ude. pI euigbslatien sfisrudeifeet andcfude perdnodifoeemisodahents of

contacting crude feeds with four different catalyst
contagtipgppryide freds Wit% fpur ‘gﬁf{"rﬁﬁma&w%ﬁyﬁm?epr esentative

PT ORRY b §5a BlaphicHdRpleSGfhtRAGT PG B QAU versus run time |

enbodi nment s mp contgctl ng the crude feed with catalyst
for sybbdimentshdicontacingleudeaieedrsitla fow difserent catalst HsERaumM

I .and ) di | ith |
g 3;&@?@% é%ag gﬁg’b{\{fa aegrleg%nﬁagl?ﬂ)tpmggal?yg\lfmgéetn u%ﬁ%%gﬁ c¥l§&e feeds versus

run TR YRE eRYpdivRARD febhEaim ottde fedddwith fdurdlifiasntrattist systems.
FIG 18 is a tabulation of properties of crude feed,

andFI€r. udés peoghisekreprssensativadif residus conteab srBIEESeA YN BEighb
feeds wth,one.or, nopre . . ' i aui

pr e e TR0 SR RPN ol s

witR TR Rlifrdrest @falwst bekerhieds and crude products for

enbodi nents of contacting, crude feeds %t var i %us
conFlsstldiga g@pb@lahltegygeé@l_tanon of change in API gravity of crude products

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 ?f contacting crude feeds
with four different catalyst systéms.

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
wenhsdicemnt s t her eof are shown by way of exanpPeTius2dome42139
drawi ngs. The drawi ngs may not be to scale. It should
be understood that the draw ngs and detail ed
that mekide b panaginm batakysoank amatybdemuFaedivng catplypt andywith glass
i nvention to the particular formdisclosed, but on the
bead-éontrary, the intention is to cover all nodifications,
eqfiicy alsegh gabalgionlof propaiticy 88 cludt fded gmidictidie rprdschxetssﬁor rit
and scope of the present invention as defined by
embe\cppen‘d o costadting crifETIASdSEDIE SR b rariots g howty
wq di.ments of the inventions are described herein in
SPacrrf C&¥ai | . Terms used herein are defined as fol | ows.
" ABTIOM'19rie b @dbildtionATprdpeates S andarfebdd esd trude arudlucts for

Materials. "APlI gravit refers to API g{awt at 15.5
embodimests of Fyntagimg cg%ﬁxfe?%? Pty agQUSKONEACTS IPR5IAL

R’@%% O 8%ent (501’} 9 gh% P%@E g?ﬁegm‘ﬁg hﬁﬁfﬁc@ﬁ@nm zﬁtteﬁﬁ'tl% forms,

on percen age o e feed and the crude
sp ecmco&ulsddlméxﬁs &&rdﬂﬁta&rmomdaybyayﬂ(ﬁ‘mmptdmdhmmngs The

Boi | d f.eed
eSS AR S DL o g S M
descﬁi@ﬁ?ﬁ {Heﬂag&l al,lg%oﬁg{é\ﬂdlgﬁ kO ahitlhs le/eﬁﬁﬁnet% Shopfraewhs®rm disclosed,

(5 asphaltenes" refers to asphal tenes that
but a1 theicostodrpfthe intentparis nepvecsl m@éﬁﬁﬁ@@ﬁe%@%@féﬁ gng ategaatives

fallipgpghi B SRR <NBF 6! R PTG AP Rl e e efended

claifagr i odi ¢ Tabl e and/or one or nore conpounds of one or
nore metals of Colum X of the Periodic Table, in

DETAIIGED DESERERBHINS 't 0 a col umm nunber (for exanpl e, o
rlret](%)n g‘};errtl‘t? Per{té ?f’\l.h% 111—\?6?1 18ns aEQ ﬁes%ﬁ@?@h%em 19%61‘5‘3&:‘[@11 Terms:

0 one rom Co
usecpﬁeréih%rd:’@dﬂn@dlagfo'mb\l’se and/.or one or nore conpounds of

one or nore netals from Col 6 of e Peri odi
TaBASTM Cisfarpip mp@%m%ﬁ ThePsnaNehdsor o o
glr e{ﬁ@? §av 2:;3 favﬁtp%t P§5'°@q5@°ﬁ)abilq,%r§ﬂ%/ Qas one

ne or nore elenments o
dete@ﬁﬁﬂ&db?@(S'ﬁdlMeﬂﬁadbDéBZIn whi ch X corresponds to a

col unmm  nu (for e 13-1 of the P
Tab¥ @mlqﬂ&néo%gf‘é‘rﬁﬁr‘?n agégﬁ{lj H’?n&%caﬁ%ﬁ%‘?{f ke Or%gf? il foed and
the gﬁg gfodﬁara e & &EMised HPAREM MEthod D301t he Perl Odl C
f and/ or one or nore conpounds of one or
el BulinsrahgodisCiutions 5 thefcrudrefepd theiwia pradyce an‘iV Ar thggrude

propif Rsdh aclrabeToRe v e B e S Re LS
t he«RekpiRdtbsesT adfe®.to ‘dﬁﬂﬂh&na@ﬁha&ﬁreﬁhﬁﬂﬂﬂé irf peamarteh &5 asphaltenes
Peri Odl c Table, or vvell\g ht of a conpound of an el enent
e

confenbinas detemained by ASTAIINethed DAVl at ed as t he

“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 Mbg 3 is used per gram of catalyst,
woheospaboal at ed wei ght of the nol ybdenum net al PCI/uSk®4/042139
catalyst is 0.067 grans per gram of catalyst.
"Content" refers to the weight of a conponent in a
the PeuibdicrTable, {if whichXaemtaspordsde a¢elunserimber (for skapplgdli:18) of

or. g. duct,) > '
oo B B TSP L5 P e
fromSOSBImAlSEof thd/Péytic Tale asd/borRadrisorpeompoliids@i oby or more

wei ght. "Crude feed/total Tproduct m xture" refers to
elemehis frany Cobuann hhef the Rededis Tehls- cat al yst duri ng

processing. O SL i .
boft TR geia o i bt bt BUEl b Aa ok BN BRR MU e
of a 34Bp&ad(cFatn &) frah 1 BiiodMdPRabl®ivedightlod e elcorenefromi the Reriodic

deterni ned by ASTM Met hod D5307. "Heterp " refers
TableoooRS §EAE OTIPOURAOL ShIFBFTII: the REGIR, FEL IS e cH{Bied as the
o] 7otk I OfF 0. IHera s QAMMT; is used per
el b B o . P T ot BV, s used p
gran® 5§ galystDhe 62 clatedtvadight ofiither oglyhderamtmprp guthe gatalyst is 0.067
sul fur. "}'otgl basi c nitrogen" refers to nitrogen
gramopRs SLATAST £313¥Sthave a pKa of |ess than 40. Basic
P'HE‘/‘ SRR (e Ry th thSwaZhOSf LETRRAENIM 2AREMMEIBOEkaiHE @.crude
p

ogen source” refers to hydrogen, and/or a .
feeds o hpaluprddwendi ercrutsrpodirtsexpressedseveight fragioppreyeighepegeentage

crude feed .and the. catal) r eac rovi.de . .
baseﬁmtﬁ& gﬁak%el%@.{)g mgtfat?.n mn% ; rﬁ% er§ ﬁ) e‘gaég\f’ﬁpﬁ%‘% Slg)g r\{velght.
S 0GR RYd /ARl Lpbﬁiﬁlct Risttude3 réforls tb thE thi&eurt that contacts the catalyst

hydrocarbons (for exanple, G to C4 hydrocarbons such
during prase$sarge, et hane, propane, butane), water, or ‘

m xtures. the _ , : | o
e AR R o Pnp Ol FAS MR, (EARPUG ek en 204
°C (@OOPPLHA(3SIB °Cr65Mer et 0cle 1fviPal. Diskillate cphiatieis es dethrmined by

strentgth refers to conpressive force needed to crush
ASEMMedpg 8530F| at plate crush strength is as determ ned

by ‘ﬁ%%@é@%&% fo/ kygeh iYogdn® b/ fuffuPcotAiHEE " th€ molecular

liqui rate per ‘total volune of catal %st, and is
struepy esledirocartvou fHet¢rhateins cPutent is aofietpmmiod tadSM Matlods

G S Bl SR 90,1, B PRS- e

refebEb&Hifoded BmpBIRAIhiti e b pRl of Tk HAA 00 BAsimiti®ea (“bn”) is as
conmpounds that are Ilgw d at standard tenperature and
detgpmirsgihyeA $ DY Method DPBY6.MPa, hereinafter referred to as

"STP:), or a cog sitiQn t i ' j

o7 oo SO TRATAL B a0 Y5 i A o o
whe 18 tRY preBinge 6PABRUE G dtafd theadagal §id kdadstogiroddehydrogen to

"Periodic Table" refers to the Periodic Table as

compouni(s) wdhegrudn gerfnehyiipearmarrcamayHogpdphbisgeglimited to,
Li ed i ! .
bydRRRHIoRE 457 BRI Cyah o Mo RIPUFERER o WRhape oo

butdyabdtae vemizittreseieddof. 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 (b™h). 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
wa0d@seom ned by ASTM Met hod DI 318. "M cr o- CaRCDmIS2004/042139

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

carbon residue r - remaining after evaporation and

py Fbiqued wixghred r@gtsgo aa:pmpomm thehinehides eneQr eiesPpiPABRMS that

v B ST 03 RS 0, B 0 M

as “§@P’€3Q)I(a1&9n§b'§}t10&rtﬁatziﬁ&lu&g§ a(dbﬁﬂmﬂiﬁbn@tf ofie dbrhoiR@mpounds that
Napht ha content is as deterni gﬁ TM thod D5307.
are hcwud o $E wilthfoae T YT EQRRqUIdY %ﬁeé

co 2‘?81}1@{1& ?nﬁ’lle’t E:?%r@ o the }ghoé{{c MebRARL Eglﬁecf §§ ﬁfesln{eﬁlahbﬁal

I'um iron, r conbl nat 1 ons
Unibief B@t and’ A@pl‘ﬂtd thﬁﬁlstm IEMC), Noarsmbatllﬂ()ﬁ‘l ned by ASTM
Met hod D5708. "NnB/nB8" referg to no ters
of @&alwmé@bﬁaétwé%&an&f% 6%6%@@@% gcajk ﬁaf’% metals,
zmc Qﬁglﬂb rUh?&nﬁErgg DUNEEL tRAEPO YN EsnteftRff @Xetalt fh DEGRSHIS of
gen conpoun at do not have a carboxylic (-CQO2-)
orga;m@mds 1Namde:tamﬂnnxdlby ASddhMEitidigl Bigani ¢ oxygen

und nc ud N, not ited to
cyoRfires weps Regfee loMAT ifept e BnbuS| iRy reidue
rem@n ﬂg‘%@? §vap%§atﬁ>9r§ﬂﬂ potdlpSofl \RibeRite. MUR Bortentiohs dedettnined by

a car box group Non- condensabl e gas" refers to
ASEMtMoﬁnedli[)é‘S&&d/or m xt ures of conponents that are

?:fsﬁia?ﬁﬁs fﬁra F&P%Fregaghzjnaéorg n()neﬁf% r“églr 2, Q%H?g ra}ﬁ%!a Ustribution
bet\ifée‘ﬁ%m@((l()o RF} &ROE0CYC GO2 aBpital. 10andPai Naplitha contele is as
feed. Determ nation of the P-value is described by J.

detQImlrﬁdl‘GYh"a%EMMethéé%ﬁp@went and Si gni fi cance of
AS p%h} RDe R Frtd élgf(él ’adfllﬁy gxgﬁl (EQ{)nl‘tﬁ}?attl'ohy{h%re%?

Pet r ol eum ruary 1962, pp.

' 45-98/V/FPoostest’ asfetsan the ddmtmht afnipkal gvasbdinget, @oh, Ora:nmbinations
pore vol une" refer t
thergb ey K goppbi s RRanngd b aearMEE b 1

Met. 'TW/B*Z&% 1 RRAGHIGY AL ﬁx%te!i@&ﬂ' sbr QURORAE bE é&ﬂﬂé feed.
equal 1403 m croneritics(r 9220i nst r unent

(M ‘mfcnnmbctxyhs cbmmn,mmamggsyge@@@r@pandswéem ty opggpictaxygen

d.t d h R
us e % tg‘ﬁtt te nigé%r%g}%g}éa(ﬁlﬁb) %%‘gz Kool Sctarl{qg(&ﬁg §or¥t8nmg
orgéﬁ@ Egyg@ﬁ oﬁﬁ&qgclﬁ&é Jbubgre d6t BhibdRd elhyrsASTNC I&ﬁiehso dlcohols,

refers to standard cubic feet of gas
aromam glcoluls, écpt@nes,fabbbydessmqoaé)@aéma e@pf vhigh do 9%%11% a
geterm ned by ASTM Met hod D3663. "TAN' refers to a
Caﬂ?odctyf" H¥PY nunber expressed as milligrams ("ny") of

KOHN$H-condensable gas™ refers to components and/or mixtures of components that
are gases at STP.

“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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gram ("g") of sanple. TAN is as determ ned by ASTM
Met hod D664. "VGAO' refers to hydrocarbons with a
woabdsioageor ange di stri buti on between 343 0C ( 658COfER2@md42139

538 0C (1000 OF) at 0.101 MPa. VGO content is as

determ ned by ASTM Met hod D5307. "Viscosity" refers to
instrhinean@ficomdrgics &ict, WNereross; (Googia(UGoA OBy beiusedn dgferpyne

as .determ ned using ASTM Met hod D445. In the context
thesg,¥alig s application, it is to be understood that if

t heruahue refetstb RespbAsntathar Bperal hoilddg fahge sivhibution above 538 °C

tested is outside of |limts _of the test nethod, the

(100068, assleteoningd py B T Methedi DAAR/ or recalibrated to
Leskopal Skl e Elbic R AP Bad Y pEIRTOGAL AN/ or

ret rocarbon confaini ng formations and
t heguFh@birdd 28 d catalygtz s dayrinet bgeA STMddethod D3GbRudes
are gener al I% solid, sem-solid nd/

, - liquid.,
St ABAN Zgiarote afaipl psd pymber gpress Fopilligrae dome 9 of KOH per
grarh P12 B <lo1 8 OPARANGCAREN R HOF ARTMBRod 9864, of

st romthe crude to forma
st abid@’zeters toigelroGdains stitha boiling ramge disyritokive hetyen B43 °C

N
Metﬁhc?ﬁsbb?d and/or fractionally distilled in a treatnent

acility to produce nultiple conponents with specific
boi‘Mistgsityrgersiodtindnbatici aseosity atr37eX Hrpl U9, “Fva MERCRYLY 18 as

distill ates a | ubricating oils).
dete&ﬁﬂé‘%qdlqsﬁhgiwl%ﬁ@tha‘gg{,ﬁgut is not linted to,

at MRSRN&Inkékt OF Siid dppatiton, res fassandeicod tadlihavalue obtained for

distillation nethods. Undistilled and/or

a propdrtacdithe putsate sestsh 15 owisilef liandts ofdle terfangihed, the test method
t (. =
maéﬁeaﬁlpo Eﬁ’ieg én%ra%\ef Qlﬂa\(;rgtg t(g%gtb%))p ans rﬁggﬁeé%b frpO\c; (re1 ent IS " per

gr amugés BawBEproducsinindsor eétosédfiomi lydebcarbod esntamihgifhemations

whol e crudes, topped crydes, desalted crudes,, desalted ..
andlbppseb 7add S4B HOHBIAS TSR &l Papdsere SRR old, sefmi-solid,
and?oggl‘épﬁi. Qi 1?& Znaérhﬁélu@é%upf%%t fimfal & r&H&I bhAdn-8dndensable

Sone 0 onponent's that have a boiling point
gaske water 351t Gr abmPinkGdnsvReref Do Rhacrude tt foymazsiabilived grude.

e L Ny

0. %aﬂﬂi@é@crﬁﬁes&yﬁbalﬁqﬁﬂ% RBPbSenRBi1BE an1/6f bt nbibppediled in a
crude. Some stabilized crudes have properties that

treathbutviadility te padsivie madiinde ceraponestsyeith sneaidisdotling rapge distributions
conventi onal treatnme acid i ti n i

(ot 85 e SETHET S OBT B bt B B dfbtudes, b

is ok BRkted t0) d@SosPRUR AEE]GHn Mt A RAdHE eduemptistiiativh @sthods.

that render them di sadvantaged. Di sadvantaged cr uﬁjgs
Undigtjlléseand/ra s Epetiphied stabiized sresbmeninchklecampopents fiigf gve a

treatment faciljfy. t [ ' ' £
o AT MM TP s
crufRYEREnSHEHE stdbilized chais inddide wide ciuded, tupped tiudes, desalted

di sadvant aged crude that .is. deemed tgQ costly. to
crudeso desebied topRerseryfes; onsramiypationg thereqb, og@i’ﬁeﬁe gélfsrfs to a crude that

hastq)ioeég %%ﬂ%}iﬁ%gghgtray flEst STRY et dEhonBit 11k Bavd0f bdilifd h&iEt below
35 °C at 0.101 MPa (95 °F at 1 atm) 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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at least 0.1, at least 0.3; b) viscosity of at |east

10 cSt; c) APl gravity at nost 19; d) a total N /V/Fe
woanmismas3onf at | east 0. 00002 grans or at | east POTABRD4/042139

grans of Ni/V/ Fe per gram of crude; e) a tota

het eroat ons content of at |east 0.005

grans
heSemoatebilized erudgs bavepronsrtiggdhatfalloy the §m@uée<t@fﬁfl@ﬁ$9 bsf

| eas
e R R
pipeBSRNEhI@NSShRRY. Qﬂﬁﬂbﬁlﬂe§hav@eme oy mrmumme @nipectfesalhat

'east 0.002 grans of ram of crude;

rend@dh@l@rdlsadf'armedl @lﬁaﬁl"ﬁ@@%ﬁd % PINBF beo\“&ﬁ?ﬁpéabéf‘&oc?sﬁ%}sl’ortauon
ast 0. e; or

crif g SRR s P b oSt Aot e
dlsaéﬂxi mgv@ bitudg e The ecobenidyalie niaydbe suglethata esergbir that 1ncludes the

di sadvant aged c¢rude, at le rans of re | due

disafsaepe 0 B i Semed sreusreiD & piogak Ty AR
r ﬁgkog&é RiesF d%tc\#a?@%%d Qru%egﬁlagf%c@ﬁder B A ﬁot HRit&0WEa) TAN of

nment’s di'sadvant aged crude nmay have a TAN in
at leaist 108l gelehst OB, (b) Yisoosity.of at lwa2d 0 o81:3) drPI @&ityat a@st B, d) a total

N0 e bl B PSS A IS AR L R 89 o

crud%ué faHBta‘f ﬁ@&%’éon@sf codtent 68 teddt 00D5 gf-AkFof RterdBHHS p& &dm of
or at least 0.02 grans. |In sone enbodi ments,

crudd; gadvmmfagmbm ofigidsash gpftrm)@ﬁlte'&ége percargmiof grudgig) a Cs

asplEGfssirpnisnt ok 1ot OBt FicariPB s s RlapEdt GBS, MCR
cont%ﬁtl&eat f@aad.o® m@%f AR kit ,c,&ﬁﬁlsofccﬁ[ﬁegaf)ta whteat of malals in metal
grans of 1é(ghaltenes per gdan1of Crﬁﬁﬁ fee
saltsok)f cagzml@h@ds @fhaarl‘ea@ POQH gra@fz e5melply pes erasx ta A e; t:fél 0
or.a. . e
conflg S 5k B oA PO o Sl ot g v
of dhdwintdgeastude, £0ER10.greeamns affresidtglaslepsi0. Ygmmsof residvdeat least * .

0.5 SrEIsladeseiisr ot ASb ) GRS ARY S P AR R R 1
dlsagv&g%gegr ﬂgﬁ% Jn%f: hdveastA i 95 Qfﬂin 0Qrordt 3 10285 0.30br®15 to 10, or

arbons with iling range
0.4 chr &6 1to Buln oartalueemb@hn@asﬂ@aalnmtm @alest p@y gram ofdigadvgntaged

cruciyeg)(sg& hgy 01 cﬂ?@?%%f]aﬂ? 00 Q/\S%) %alglr aisﬁ (lé] Ofg an?sagrt at least

Ooﬂééﬁ{lbutlon bet ween 200 OC and 300 OC at 0. 101 NPa
east 0.001 grans, at |east 0.005 grans, or
| edstsoe @mbgdmmmitsnHishdntesd Budes MvepTepasdss m%dlfl&»ﬁg'é not

hmygqtfltt ail)bf%]gso? gfsea\%ﬁ)e% rbzgrg ogée%{&ggéﬁpgoagg%s{b 66)51;;%‘3 of oxygen

per b@$ bf Guid f882¢¥8 ©Of asphicAcionesns oﬂ\attlbasaObélgkanmofr@agphaltenes
istribution between 400 0C and 650 QC at >16\/P§‘[fora

per Dlesadierndated: Orakister fhy desised Wacospuffog Pwﬁfa
crutge %693 wgt?l éﬁglegq%\? yg t ée%éttﬂog@%%c&}t%g rréof o yglrtﬁ&taf SRS bf organic

ocar bons
acidi dfiat Ra&t@.00000 gFanoef mittals lpebgnanmf afideatr Hesmbi@odChateof.
0.101 MPa; at least 0,0 gr ans, ge st 0.

or Risadaainecdomdegmanine eh@ﬁar%%P Napregedonf st 0.001
gralk}gnaq ?eagf (? b4 ?"A&{ 0(8( RHEMESH %QQ& s OE L ?Hﬂi)cgt@)gn%tﬁfa beilHg kange

eas grans, 0. 005 grans, or at
distribasdén Bet@erg®BnNE and 2(DQ/‘HE alidht(ftﬂo]]vﬁ’ay\mttlbasaOBd) |gra,nnﬁg at— ]gagg@ 005

grar%ls,sgrralt ?elélltstl 00.80 lbge;a}gg %? hycgfgcacr)&)n%%tﬁg 801 1gg ?etmge dlSer utiod '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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at least 0.001 grans, at |east 0.005 grams, or at
| east 0.01 granms of hydrocarbons with a boiling range
wdi2edsrocésot i on bet ween 300 OC and 400 OC at 0. 184TNB2004/042139
and at |east 0.001 grams, at |east 0.005 grams, or at
| east 0.01 grans of hydrocarbons with a bailin range
at 0. msmmnd: ab eabsied. ORe granspatd@shAQ0 % sonmeonst leasi B9 1 gemms of
di s. ed cr 0 a
hydrapag Wé’ﬂﬁh@@ Eleg dé&qn ut%%ebﬂe%b%@ Cpa‘la‘ld &b Ff'ea?() 101 MPa.

edst

0. PRRq4 d cﬁ[deé‘lndyﬁﬁéihde@ erg@h&ﬁﬁlsaﬁvhyﬁged&mdwmtsleast 0.001
with a boiling rang dlstrlbutlon of at, nost. 100 QC at
grangy, 4i0gas/PA0S igranasd aF o lgatﬁt@&lrgr@ﬁ%? Isisirsarkpres Sfihohkeiliag range

s B3t gl T L RO o it GO g, o

at leﬁét OrUngrarﬁs éf ]gic&d%arl&fnsaﬁlt}nmbcblhlﬁg flange diskributioBdeBrveen 100 °C and
i sadvant a crudes 'may inclu r

200 6 R0V AR Moot 1er 4001 A B 8 UGS GBS T (oot Y, erams of

hydr\&c%rﬁé &gm boﬂi[n %ng% ecgscthb&)u BB 00fo A Ar RO2ALAMSI01 MPa;

stribution of at |east 200 0OC
at least 00001 CglarMPat leSarﬁeoaﬁ ganhw,amtaa@ast OcOlugrems waRydnocarbees, with a

N e e
gramy, dr @Q% Q?Qg%réﬁ‘ﬁ; Ry %t Redtlol (n%rﬁﬁﬁ gehlirsérbdtistviiea Bbiliag range

éas | es of sadvant aged crudes that
distibugion HetvdendQd &G amél6|6@ °Cwe0dﬂbd.\é1§€ses descri bed herein

ude ut_ar d,to d t

ForSegin dig e gtes ) R Bey S e e at st

0. O(ﬁ%l‘ﬁrﬁ? rap 16! 0,603 dthms, dea et OTOU gradn @$ hydoearbbhsawith a boiling
Sant os and Canpos basi ns, tran Qul f of gﬁ . Chad,

rangﬁrdlstebluttantg’@bmomlr%° %ﬁ&%?én@%ﬁ’é fhig

Bohali en
el S R oM ot sontse .«
conteREoMuEPRYdrb&sb@fs dfhemdsishz gentsagatmosudiégranch . t hat

the crudes are acceptable for transportati,on an
t r Smeehisadvantagedau @@r‘n%ugﬁﬁéﬁ?gb%%fﬁdﬁa@ag a‘iru(?e at least

O'Odlll‘% T ?,uaé ge%% 2 d n%x%ﬁ{% brsat ﬁ(%gﬁf 6 PErahR AByd@EaEEnd ®RE2 boiling

topped, asS described herein. The
rangerdistﬁb@uimm&atlaaeismm"i(]mOf}QirMPaeat ment of the crude

f eed descri bed herein, ener al I
f ortom ek e e e G ab e SRL o H B gpude, at east
0. oo?lf éi'gﬁls P RANCE. 00 QEHREE A%ecadOG0T bhat JTer@iotadbes withaebiling

cor respondi ng%gropertl es of West Texas
rangerﬂlsirlbewmmfat@aa‘rc@(k n the crude feed, or closer to

corres ndi,n per S f
ST TRRLL Ry B o saR ey ot
des&ﬁ&dqlrefe@@mfcﬁﬁe bubdEdnd Nineledns g frony obihe faldwieg regidrs of the
| ess or no pre-treatnent, thereby enhanci ng_refjnin
sands, gB agtos and

woid:flj.8i @nﬁuC@est alnﬁléwtb@mr%\worﬁh?y Cappda g razilian S
desul f | i,z at
coffB AR o ST Ayl et

Offﬁlﬁdﬂé’ @Iﬁﬁ&é BoﬁalaBaQQ Mdaamlaw Zultiaj Mabugsinocomsl Idésmsiatiedhatra.
erein ma
Treatme ¥0f disadvantaged crudes may enhance the 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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i nclude contacting the crude feed with the catal yst(s)

in a contacting zone and/ or conbi nations of two or
wonns/066307 act i ng zones. I n a contacting zone, BCTIUS28Y/042139

one property of a crude feed nay be changed by contact

of the crude feed with one or nore catalysts relative

trangpertitgarsidordrepinagpér Pipperties loé thercgerte Aradist praduegshis described

enbodi nent cont actd. ' '
eSS0 B COBRELA B LETSE 1l HRERURREDGSe
the s REENOITWELS thécARBpoidin®p@pbitids of Brénoamde,than thadeude
certain contacting conditions react to [

proyi de

feeds themaby\eahgncingthe egansume ¥alye oh(hgcaiiedesd Mﬁ&ﬂ?df(reéuqt fay be

: . _ . b L N1Bre.
rerlGOSy B S iite-FhShorh oy PAARRL utle CRBIREL Hore
treafng@@d neRtisd sdecdestifieidatign zdenetd B2itioh and/onatmosplddit. digillation to

contactjng zone nay be a reactor, a portion of a
rempeRERBYIUCHy| ti pl e portions of a reactor, or

confLnak| &E&r i &swhth ifveh@iHsaRbdrM@dZeRe

i ngﬁhﬂg‘%gp@ac edﬁg(ﬁe%jn %gfgagr, a tixed Se_d rreact or, glrﬁly
incledibdnadcting tHeaiudectaed vith the casalystta) dus bontaating zede aediae

reactor ("CSTR'), a fluidized bed reactor, a r
conbitiont of tyggrand GRtATERAPE- B %8?6‘8131?% 9RegRrIERY ne property
of AR EERLS be ERSICEQBY B6AthRDI TSNS febd WithWne 00 tidreeathigsts

an offshore faci Iglty. Contact of the crude feed with
relatifetocthe sdnyspropyrty of he srudetfesly Iopeme pmbodingas, pentacting is

ti bat ch i
pert5ged Rl Prrbiriagt phetssieR gratt P EPHRRm P Aas it dhen
soufcd@s 6@ & it S drobatbsMatiiiee tereii Sontading @chditibnst teact to

crude feed with a first catalyst of the.t ca ts
providy o eissiesTpiNaIE o R gRenith SemPaIIICS R AL

of #e ned gc%t%&aﬁél@k ErltSin el ErcPERS E%g:a‘&frfg' 288 102A

%ﬁﬁgeﬁq" 1gb

decreases heteroatons contfent and i ncreases

crudy ¥d tterslcontat ey zoarti 08 ivicesungyit TN, Awostolsing 3onehdMiae
content, heteroatons, content, r sid%e cont ent , .. API ¢

reagipta giPPYHoNGE aeARAT R S PIHORHIGFeRATIRL OF tqraRngions hereot.

Exagﬁaﬁigseof@' &Qﬁgfinéﬁg}?gﬁclg&e ttat18aYed 1% &l AkddMRedireadidiean

ne propertie the crude feed after contact of the
ebutintiipebddereattoni, & homimmonsly winred wak agagtor § CITR 0z fluidized bed

enbodi nents, a volune.of cata t in the cont '
reacighg SPY Trrelery aaE PR 80O ode v g SEREEC gpe
conPlctihf SRR i6h Hbbplell tdad offeory Rlclif: Obntastwdehd @eade fead with
the contacting zone. |n sone enbodinents, a slurry of
the catalyytin aeradingdasttmd@Omagh brca eRMEINPPRRTocasp L 4 patch process.
gr 0.005-5 gra - r
oo et Be B inefier dnp Rt AR (6LLAERS, R

cat4Dpat)aah khige 0BEHieARScInfact bEthe eRidedbédhgitlz atfiestwatalyst of the two
i ncl'ude, but _are not |limted t enper at ur

to,
catglysis may gedugg dAYekthe s1nde dead; gsqaua@ewfl@efooffeth%wduﬁd TAN

oRbi, nak ty it
GR35 A GBS Lt B, o
graVity. Ninsqakeriehibodimenns MANg sviscOsity &fiaf/He eontentf hxgeroatoms content,

contacting_zone may range fro 0-500 C, -440. 0C,
resiHgE AGUSTSCAP BB 5 GUBbA PP e PHPRSTEES At ey ot
f its £ohYEane propériddEar i chRieER afld cOntlct of the
Cha@%w’ %ﬂ%%t é?%ﬁ%u%er udeygee%%{/(\)nljl | gener zgl Iy range
crude feed with one or more catalysts. '
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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from0.1-30 h 1, 0.5-25 h 1, 1-20 h 1, 1.5-15 h 1, or
2-10 h 1. In sone enbodinents, LHSV is at least 5 h 1,
wakodswasn711l h 1, at least 15 h 1, or at | east pel/us2ab4/042139
In enbodi nents in which the hydrogen source is
supplied as a gas (for exanple, hydrogen gas%j aratio
inclode frove OgR8eBugrampdd.olfeh geams; o 0408-3 greme ofi detalystaer 100 grams of
ypi cal ranges from 0. 1-100, 000 NnBW, 0.5-10, 000
Cm‘fﬁhtg?‘ﬁ’é‘,tm{?‘é“%‘g’élgW' 2-5,000 NmV, 5-3,000 NWBW, or
10-ERRaMNAB colifontiaeheedbndcting L @ay Blcyisle( Syt areli@ limited to,
hydr ogen source, in sone enbodinents, is conbined with
temperAF® Preyawe duydreges spwer flow srudg TeadiinngIer cprbinations thereof.
on i o) ' f
Cor R R Som Bl i iR Bt 1 r AT i product
with getifictprbgerfitsoWendpetdngre éi thidecoh@etingnatieanay taoge fbmt 362500 ° C,
@é):}loro en squrce in the contacti n% zones%s%. The
60-448 G, dP-458SCrery80at 400 Ce ritiETTEES THIBGORGICHRR £ RBMteRes fag 0-1-20
MPZ ¢4 ﬁ/kPa, hn 8%\%13?, ot '3-@91%? MRV 8f A RRBEBFRHT ESefdi9range
exanpl e, " hydrogen, nethane or ethane) nmay be Used as a
fromari-3@h gas-2amd, t-26ibr'c UsaltSed ', bh2elddh . theowe miotinmpts, LHSV

. zone. The hydroggn sour mma ter, contacting zone
1smﬂ8§“éélké?¢éﬁﬂ$$-Wﬂﬁﬁwfﬁihcfﬁﬁgﬂ?@éﬁ) n conduit 104 or
Se F’Iﬁreﬁ{b%ld%néﬂ@inc\%lglﬁ‘ {He Hy8R geh Boered isaappldl a6@NKis 12 example,

contact of the crude feéd wth a catalyst produces a
hydtagealgap)y ot ofttheagaspensihydengen sevrgel to ihe sthdetfeeddppicaliyranges

S odi.mentss l\n_spone ' B i,e8
son 001 @ RGBS 0P qogt VP e PR AT+ R0 Nk, 53,000
NmPYE! QORNSRONRE R icBntaed with tASGatallhies)t Thahyq@iogeliaiurdenih some
exit contacting zone 102 and enter separation zone 108

embadimennde pembingd with cawisa gay(PQiRng srrércaioted thiguel fhgdentacting
zong{ g%%:e%r g%]x%a a2, fc@é(xa%ﬁ)lg‘ %V%B,eﬁelfﬁlp %%??%gﬁ.aﬁ“he carrier gas

uct “Usi ng general I'y ’knowh separ dti on ni ques,

may RicilRXa Mpkeof tasrule Gied dndlepAbatdfahe hyteganrsodee pn tteontacting = -

may exit separation zone 108 vja.cqnduit 112, an? bgen
zong¥S) r ES<S3HIT €8S 13Y @}S_a EW? RFGE 1R rqoafagi}%?%’&ﬁ ndgsome
emBIPhAgs rﬁ\;l‘fﬁﬁ en’so Iﬁg Kf@?%ﬂ(ﬁﬁl’%eﬂiﬂ%geﬁ! Rehas S iERRPihay be used

or a conbi‘nation thereo e das may include gas
as & carmerdzad und regirpuleted slebngh the epntegtingatome. hydr ogen

sul fide,. carbon di oxi de, and/.or car monoxi.de
o B O g S Gt SORPCeTE GEAGE AP PPLY G the crude
fee&l' REcANGR S84 BRSPIRYel P Gial REEL £06.1 B ankasd 24 19 séddract of the

00, purified, transported to other processing zgnes, .
crud¢ feed gatheestalyst prastucesomiotah araduathethiapludes g @udopreduct, and, in

enbodi pent.s, cont acti the de f.ee ' . .
srSRRPLERELS: B BBl 0 D Rp5 EBulh MIR vigy e grce
feed WRI/6F thE DK ErogemtAedd IRGoEARESR06. Thie: thtal plodpetanascexinmmtdoting

separated to formthe crude product and gas(es). FIGS.
zong-192 and entehsapatatien zore Ki¥paarerdvitsl 18 cont acting system

100t h i t '
L0 Al A P S B 8 A0 b
pro@adttudinigi gegeraldynReovid Zeparatiol 1ethnigh&S fordkample, 38-liqod setmration.
contacti ng zones 102, 114, 1%)%. In FI G? 2A d 3A
The erifeptaduef onedt separatiqn zonerl{lg viz %or@élﬁi é{l@diﬂen be transported
tot a%@@(;r@attl‘tan%gﬁfe?sc E:»gJ%Hngs‘)g{Sﬁaﬁé BeQBR, 8RR othd1Ro&dsHSHE zones, or a
eed en ¢ e 104.

ers con ting zo 102 via conduit 1
combination thereof. The 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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In sone enbodi nents, the carrier gas is conbined with

t he hydrogen source in conduit 106 and is introduced
WwOnvw/0kéB®7 cont act i ng zones as a m xture. | n cePC&IUS2004/042139

enbodi nents, as shown in FIGS. 1, 3A and 3B, the

hydr ogen source and/or the carrier gas may enter the

on& smaonsodimatisaontgtizpthesmdethed with dhaepalysesy to produce a

separatel y. via, caonduit 106 and/or in ir '
otal GERECIS FEHOFTE! PR ot Sp 7PaBy DR bl may be
sepaft @R Brm ARG prd@&tt and\@ghi(és)on of the hydrogen source
and/or the carri‘er gas counter to the flow of th .
cr GHES {22 dreraheraatica vt embpsinegtsafgosiacirmivatem b0 Prigncludes
crude feed.with th AVES . :
ovo G U5 RGO D o R g R bl tipofges
cont@étin@3ohesT T2 dn@€d 4s FIGBIB A had\8B fiidudecantathg nopes dig, mazii1e.

to contacting zone 114. In FIGS. 3A and gB, the feed .
In FE3S.Qdniid Bheroniastingemead 0-ig 4z biears 1apietsd @3 sepgeats rpiacting

200 Sne et | BBhdukenokude
wond 5y Mg, ERILARL 08 JORSRntRng 1023 ERIOL:

st g asheshbsdigentsabt cagiez gaes t0@binied withrtte hydrog@ souece in

enters contacting.zone 114. As shown in. FIG 3B, the

conduit)6sand daipiiodnecs IRGHbQEMFHIE SRR RS TG o AT 18
embggﬁ%e%@st Gs %o&?ﬁhgﬁgsng FORd %ﬁ?itheﬂ?ﬁrég@ﬁ dowité SRIOMBY ch€ier gas

acted w I't1’onal catal yst(s) in contacting
mayzeaite tHel dneaordiare comneting dongs wish ghelargde feed senaratels viagaaduit 106

roduct. The total product. exit ontactin ne '
and 3 & irecsiAp seterdo s 0% B it 8 LSk APt et 106

Addg% i tBe H&H}Q%’ént sourk@-and o8 e daslfer pa® Ebigiterad edfovg asthe erude
are) separated fromthe total product. The crude

feedonayl enttanesinixing apsderatontast ofthe ey feadavidh g srtalyst 2.
Fl 4 | tic..of ' i ‘
A T e A

strefth S aUY Rt agesh Souddrdne tohatineeppe d0Dto antatipedneeitieds FIGS.

separation zone 120 via condujit 122, In seggtatlon116k
3A gushb, thofeed streagm Sowa fiost onsrtine 2ppre! U L0 Rgee 116.
cr L@o%téc?lrr%% ?81?3’5 38 US 1 nlaﬁgxlﬁﬂ‘ﬁ&l{ﬁl% Jf RN chiBlysBe Alshown in
(fof "exanple, spargi hg, nehbrane separation, "pressure
FIG. eBibk ifeud)stream exislcmsadiing zonaite2 Yie edndiiol 1 8ssodepless contacting

wat er may be, at | eas artially separated fro h.e .
zoni 0B ARIGE TP T HCoA P B P L8P e g ondui 118
andteﬁfgrs &%%a%ﬁﬁ bid 1189 range distribution bel ow 95 0C or

bel ow 100 O%I

may be atl east ﬁart.i.al |y separated from
t heTloi featistentmageybe cardectedbwish edditi enal isatalysig)dn tegactingyone

sonme enbodi nent s ea ortj
114z Erdec e 0 6o ot The BEdRE HesOBRHE-ARRs
confarcﬁH% Lo 1dusadvabsaatheGoHe 816 hitl & sqrabaibnmene $08 aia conduit
' east a portion of the separated conmponents exi

t
110s dpmreardeqmodushandlongay i (aednapareted fiom the gotalnyaduct.e Ehe crude
bt ai ned_f tj. 20, i
prod e e E0) FERAL SRR oo s it

boi Pl i§ 2Bgenfiis bf abehbedineht ¢fa depaatiod dfheQPsveam dh
sone enbodi ments, a boiling range_ distribution of. at

contasting systam 6¢). Thpdisadvaytagecheudefrahat lepPedgwignaes coters
seppiby IR B bt Gh2 C AIRARRbS ¥ 1202af1Bhdt b BOrtloAN e

ution
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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100- 1000 OC, 120-900 0OC, or 200-800 OC. At least a
portion of the crude feed exits separation zone 120
wanws@adrs contacti ng system 100 (see, for exaapius2004/042139

the contacting zones in FIGS. 1-3) via conduit 126 to

be further processed to forma crude product. |In sone
leastqrantiediyrseparsted Sopmihgdisadvantansd cppleria prasuce s crpderged. In some

upst ream.or downstream ' '
embiyfGicaetoigest £ Reror g S e CT R bt el naphin are

sepatdf&l fb thOaEvanthEdd crude. SBIvenRIdaistdivaaits, at ldast parten of the
product is blended wwth a crude that, is the sanme as.
sepatedi¢ FRRINEALS eKi SPRAFONFZODE 629 BB FONEYE lekanpl e, the
cr [Qguct | ' i patheds, thelud
di #g F Iglrﬁj% %geﬁs%bgﬁgiiﬁ?ﬁggﬁ%g?&e%&lﬁ%? |2g’gmisﬁl|rng(é I enlded > INEICEs
a miRfuedlofdonsinienty withvd Isailisg tangt Histritiusiob ef weleast i 6 °C or, in some

viscosity of the crude product and the viscqsi of
embpigneasy aéoﬂmﬂ raiestEHbY |aéiea§tﬂ'goc&udfé’1’b“raﬁau%{¥ Spggpted
i ' ’ ' et b Rmete
R i T e
100-h600ve@ N 20FHH0PANoDZ0N- 800 L. udielept egoctionsnfdhe erade fagd exits

et ot ey b ST TE T LS
zon&'TR @%ggflgfvia“c()ﬂ&iﬁt {RAE RHIRKS profRbRAld RSy Slugepifdlct. In

via conduit 104, and at least a portion of the crude
somp eodbadimens, sepacasionaoné hef wws be pesitonsd; upseenya ot dovigsgream of a

nd i s iptroduced into bl.ending z : e -
dese i Rhe o esere dhpaPes B O S8 Saftichng PaisClUe Bcondui
112conbi ned with one or nore process streans (for
exanpl e, a hydrocarbon stream such as napht ha produced
f r dmsewpambpilisrentst theendsipradic ischlersied Matias grude that i dhe same as.
cr faed, orcm xtur e t ined with a .
o G P bR UB g Ao B qubin vt
cruderHasihg dodiffeiext visesity ietrcyfreaneéng inta dutedprotiucebaiyg a viscosity
into blending zone 130 qr upstre of. such endi hg
thatp PRI OHIAND ASE AP Sy PCHFTYY SOt Gehedn another

exaljlr}gleo{herb e b&Rd hﬁ? b DddBRith ERgieta9BEeOT RNQHMGS difReYent,

et "product specifications designated b\é‘ refineries
theraldpoduting a ppatucathhorms eaf AN ¢hat is Pateeencthe JPe¢ pf the arudgmpsoduct

e R0 e LD TR Bl ol e

t hex £qownine18! $NA ek tHh epBEdinxNtst Srubt ERdichreaaclidg system
via conduit 134 to be transported or processed.Iln FIG

1006ia cdreluiti 194 dansirat dagsich partiere oBthe srusle Lexitscontagiang sygtem 100
via ¢l 5P & oSt 10 BirlehoRg G HOABHIGE ISR 158 atcasta

porfiGE8E thd BRide hrstRict e embiien wth @lesor baute pricesgusyas dor &Gnple, a
t hrough conduit 126. At |east sone conponents fromthe
hydenosehpnasirean sticleasnaehidn prodyisprhfrgty ssparglieneoliong o mpre crude
ndui t 124, 2 i O getT
fee Rt dulnnilute e S HpuRel e GhokRE R BERRLE The
proded® stidtingyy gfude Gredyicrudd, 28 miduhsthereazes mtwtinedndreatiylinde

crudes enter blending zone 130 directly.or.via conduit
blerxtiaz cone 0@ SOHEPRLR ek LePRBE ZPUIBaSPICT % o RBTH aystem
i ) \dust RhP RN oduct
L e
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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In sonme enbodi nents, the crude product and/or the

bl ended product are transported to a refinery and/or a
wonrestoeesot facility. The crude product and/ or PO®US2004/042139

bl ended product may be processed to produce commerci al

products such. as transportatl on fuel, heatjng. fuel, .
| ublifd S psthe érsaév?@ﬁageépgl e PRiSECSBIALOMEIRS 170 thrpugh conduit 122,

S RO A LA M o
Thedérade fekdtlenfenters c@racting llysiﬂrrd oe mftroulghmmdmt 126e At taastssome

product, the blended pro and/ or the e, or r
conbregets piapk e pironeechay ey aroriiang 1 0 Fiaomdit f24. At
leat g?) Bl JIRIT i Re cﬁlh /pﬁfdﬂgteexﬂﬁ O6kEdtNRATsBm TN Rf eﬁferﬁﬂ@ﬁdmg zone

7

at nost at nost 30% oOr at nost 10% of
1301mt¢u<gh comiantu&d é)mele}ntocelSﬂ steems andfvo drudss ester blnenriieg zone 130

duct h . N j 80% 09
airh9 36 Taonant 1 Fosrelte SpBRES hinhe Findh PO o  Betted
pro8id0dhaBRhded pldGusetHEbRAAAN bnd BB V?Ia toMNef13at nost 1,

at nost 0.5, at nost 0.3, at nost 0.2, at nost 0.1, or

at TrsomeEng®dinans,dhe emde produe apdioathetblonded prodegtiaat | y

trartﬁp etld tloea?{%é%e[%g %g%gg:{]r%%tmng{ ﬁ‘f{,l\ikf qfﬁ{%rlué{e u!:tea%a%:?r t}%e blended

proﬂﬁdt s Beg)racdsﬁd&@ préduide Qordhkrdidl phoductstubt a:t @a&pantatﬂih fuel,
05 to In some enbodi ments, the crude prod
heaﬁag fel lgbrganty, pnglicgicabnt Rineessing ayipeludoduyilling aﬁé@f fractionally

1 0
dis PR PR orIREprodition oy BRAdecbg R 1 *brolBY ot th Hork Htilate
fradt'r(onsoh‘ﬁsoﬁmtmﬁlbmhnbms, thasrude pmdabt fHlie/birided ponlnetytind/or the one or
e of . 1-80% % zqa(% 0% or 30-50% of the
moﬁ }hée@%{oé‘ﬁfn%’f Ot ro&rreﬁlt& feed. In certain

n‘vlgl oﬁry@n%odﬁlhang rtH@I&ueé &%ﬁﬁ&t 8s me of ANt @b%c mﬁsst 50%,
pro uct a total content in a range rom

at most 60%x enat. rhqst 50% qth@TAquf tBe srudo fagrads same gmiodigents, crude

ot i A9 1020703 4R S A BREAR B

*crubk M4 e cdrihiS @iBoBiMeAE] the Bfutle pkdiRict IRdsal TAN/ o‘f'/aﬁ@mst 1, at most

content of the crude product | s 70-130%_ 80-120% or
0.560-mast 3ot mp Ok, AVPE (sbiof amogf0-0hel AN idhe @ade prouct will
ol R ROy SRR =B 0508, 1L emigdimens

TASL ofths Erudd Prodatt mmgbe Mtangd fromsl.0MO0R0. R10. Gt torédX tor 8IS to 0.1.
of the total content of netals . in netal

RGN NI
90‘%”&21?68‘??6% att 165 tqf)??gtﬂﬂ Qaaet, 0AS 08 C@Bﬂhe%ﬁ\t/@@fcoﬁfsnt of the

n et a or gani ¢ aci In a range of
crude 8080 The erdegpralct d¥some eIﬁBbcﬁm%te,fhals lagotabIN&V /Icosontent in a

N A L T

cer{aﬁf&ﬁg@dlm@ﬂt‘é tRE %rtﬂ@#)rédu@i BB dpetr Qrarfy 8 5’1@1&’ bidtuicd @8l Ni/V/Fe

I m des, oni ¢ acid and sul fQ/nat es.
corfEus ipd wgeifronat Iad>0;7 |gramaii ds 197 ﬁgtamjseS X’ gzamas toct x 10” grams,
I(,ed to t heni c .ac ant n 5
or b dbegiiaed ¥ Phe Sbtsats ot sROGHTERG fechi R fundly x 10
grahﬁ%'f@@ﬁ\/ /R KB éonf@i‘érﬁ‘ﬂ)&dnﬁ&% tR R |N=1/V [k CBitef of SRA4rHA8 product is
d potassiunj, kaline-earth netals (for exanple,

70—&&@%;3&0 129%cei Y- b]rﬁ% aﬁ@e@aw/ﬁmcom@@ afrike arpderieed) s (f or
€xa slo%ie e%qgo%lrggn S Ctﬁg @mg%l‘oduct has a tg’[ 1 cont(e%t ot rgleﬁ[s in metal salts
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,
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exanpl e arsenic), Colum 6 netals (for exanple,
chromun), or mxtures thereof. In certain
wenhsdicemnt s, the crude product has a total coRCEmS20#/042139
metals in nmetal salts of organic acids, per gram of
crude product, in a range from 0. 0000001 grans to
the Grude pABluglase, totalr omtgt 0D vetdsingrenssalipoDorgawo acigp ansrange of

1-8f%, [ 90 2800008 3% &Sl She Merl BN Sarlsbe organic

aciddlif ehéCdrudd fRed OO'BgaﬁmmsﬁEﬁtg%nerally ira mét@hiaﬁﬁ tincdiide, but are not
nmetals in netal salts of organic acids _of the crude

limjtediguearbeyliv acids ohiolg gmmeg sylipnic geids, pnd splépnatese Bxgmples of
carlfcﬁ(g/ i& nél%&fnf) %,,eﬂul% aferh Bﬁ{edstglﬂa ht‘ﬂgmg Eaagilgﬁjeﬂﬁitﬂ%mc'ﬁc%ds and

crude n Cer al n enbodi nent s ravit
benk i€ acidl dbe pieted woitidarcfdhe mdtal sadinntgninelote atkali hmtais (fdeexample

feed with catal yst, €l)ﬁ(thec ntaclg§ condi ti ons,
lithipgn, sachiey, amhpotas)ogkalitgardmaiah. (13 g54TEple Reggsjum, calcium,

N 1 O SRy ST T 15 s o

exaﬁ@ﬂeZzﬁsenlid) @ehutxm Mendxxmnmamle tllmermmm)j or pnmtdmstthcha@ a
I nost 90O or, a

\C/):c Slglro?éll'tt ¥1§ ﬁwn& ﬂ%%céu EF&Q“‘? iléﬁ (;t/%l CQBWE% of[m etals m metal

1t§ BPOYL ML ALids, deb rad SEiGud HAHES, MBSraRed &8 @AG0N00 NgRms to
> ran&‘e% of [ Sé;e/gr 20- 50% %‘rét 30- 140%32% trhe Vi SCOSI tgy of

0.09008 grmuslérome@@oo(DO%gxms 000 (Regrems, arieony P Q) 1t grags to

crude st 900/
00001 Epifiee PRBh fimdd i SxBhanty 4 pl i B EQRE Plodtlt. 1n
soni¥ QEbETiménss, ZlQothB&%?terﬁ Qf mb209%n aétalHHd dOSpahic tabidls APthe crude
gr avity t he crude feed. In some enbodi nent s, the cru
progy

136, $0-1204 0T/t K080 bibs teiakRoatant o matelsip gretal Sats of
org?lgf/qafﬁ%] Rst ﬁg% gat nost 10% or -at npst 5% of the .

er oa ons content of the crude feed. In
cer Inadeftaigrepadidimeatts ARl reavityud ehqacrrudkupltodh(aqw@duced &lom contact of

het eroat oms content of at |east 1% at 0 t 0
the R (0T A RS toroeP B CoREoR o a0 i R 7R S0-110%,
or 1?3?%3@% ofothe WP ofk gk fvﬁ?%f fiRedudd fed OfFcSIROG B8N Snts,L AW gravity of

ur content he crude product may be at nost
the@ﬁ%epmdunbistfrom% 4&115@@;%16%5 or at nost 5% of the

su r cont of .t n.cergt o
e REEOSHRenE. (i B ORIBE LS o ikl PO Ll gy most
80"/@t orI Rkt A% ofthelveRstitBOhe sfulde &sdd. 3K YmOEMBbIihRAR] the crude
9% of the sul fur content of the crude feed. In sone

proéncbéld$ awiseasitytima rangefofid 0chdfe, 2At5086, or R-40Yueliethp visgerity of the
crug? fetea 300/ 8 d(%m(e)/fl)lts YHoe 93¢ #g ‘a{e qr & ﬁr?h{lclf s &Q{BS‘? %% of the

I sone e

v1s<§‘d%ﬁ§f Qﬂ&leudeHEed«‘Wldﬂtethlé fﬁﬁd@&vﬁy&){ tlikf:‘craﬂe progticta976- 1&0%, 80-
0% or at npst 5% of a total

12Q%>tqf<9ﬁe1rlood‘o@iﬁ£gtipégﬁt% thg grude feedd. I1n certain
O Ry A 54 G g o

90%} atlne@s 509 98bmdst 1 0%, bodtahosn 5V (nfghmtm:ailhb’e:rdatmﬁs tdmgent of the
crude feed. In sone enbodi nents, sic ni

crude frednin @ﬂﬂatqa,@nm%@t&r 8 Gude ﬁ&;lugrt aﬁﬁga{)ta{ hetehoatoms content of

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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95% at nost 90% at nost 50% at nost 10% or at nost
5% of the basic nitrogen content of the crude feed. In
woentsaeesoenbodi ments, the crude product has a Basius2004/042139
nitrogen content of at |east 1% at |east 30% at
| east 80% or at |east 99% of the basic nitrogen .
least@OPk, @ntt lodst OA% dfitheisnlfus edntentrofdbmerudedisdi hesanae ephediments,

oxygen content of th e C y..B8_1@ho he sul
e YR STBE Bl sRRRE RSB R A TR g 8, LB s
cont@¥ooPthet dredcomey@en content of the crude feed. In certain

enbodi nents, the crude product has an oxygen conten

of Imgonmeembpodimentgttolabpidtogagpognient of gﬁrumdw may etat most
90%'S g‘%éct)sé %@%d Ig{rrgé{)[g O% YI&MEQRLE0E o thaltnti"t‘?? gehUdRieh€She Efide

he oxygen content of the crude
feed PI® Bdtedin ifaﬁibd%dirrﬁmrsaﬂhg erude qnmdth% ahtd)fhl niltg%rfl eontedwf ableast 1%,
30-50% of the oxygen content o e crude feed., In
at loa A8 ”%e ALIGER 0T & St ot L AL g 8%?‘[5‘&;\% thecerud fged
ﬁggi?&gﬁ%n%diﬁlgﬁtsfﬁlag&%iﬂS QAUGhteRRYE B8 cAlde PRSFucPRYy adhost

at nost at” most 5% of the content of
9594, Bemo@ o0t wit nostafOPE at owpioli6.soriahmoled ‘%6 ofithe tasisditregen content
certain odi nents, .the crude prodyct .has.a. I
of ﬂ‘@&ﬁlﬂ%{pﬂﬁ?ﬁ&gﬂg&m ogn%e&t% tl&eo%@%m u(gfha%? b?%(gg{tl%f% content
of aBbadt §96 bt BAXB0%, af BERBOFD U atQBaskDIViETIhe BRI rﬁfro%diﬁ:ontent of
total "dontent of carboxylic acid conpounds in the

the @ndelfeed.eed. I n sone enbodi nents, sel ected organic

oxygen conpounds be redu ot
conEanssapRuRES: Bk R dagn b et ot AR BOAE 2B Be of Bos

9090 bt RBEIOWY, lak Fr0BCI 095, ABYOsDEO% @Mt afdst §%orof theceg gbr tartent of the
non- car boxyl i ¢ contai ni ng organi c oxygen conpounds.

crudgdedsh plcedaia cnbedimants S udoRRyRat da SheRiEP AERERGLAT teast
1%,%]-)‘[( }%gt:g é)%, :Eg%é%%%,%r 3}1@5& @P"/ﬂgﬂﬂé‘ §£¥%§g¥oﬁt@gt of the crude feed. In

through analysi's o crude product
somé Shibg daesey, elel oxykaoventan ef theasudeprodunt ishiodgafgeolrom: 1-80%, 10-
exanpl e, infrared anal ysis, nmass. spectr.0 ry,_andf or.
709 40-OH - RADG P OB SPETL PO ICE F40n 16 §pg PiyoCdimens,
the B %gfétg@rﬁf%arblaﬂglica&i@ XHEESE9 B BRtcr@fe RbdurPalay 38 % mRkt 90%,
nost 9 at noSt

70% or at nost 50% of the oxygen .
at noeN§08a} at afost heYecatuaest %eef thapehtananf gfe cathoxglieadd compounds in

prqdyct. s at.nos 0% . at nost 70% . at 509 r .
e Go0HSh Rl S PR et BT oot
aci ETRAHHABNE Sat 1281 % 4 d€asP3 B Ui e RAS0%B 0rQx Y@s TOOA bt tothl

at l'east 1% at |east 30% at |east 80% or at |east

con@@fbifarhdxglionsid eompowndsnie theferediefeed-ude feed, and the

crude produyct. has a.T t 19 0 4 -
at InaaBe Latiopimat, S04l Gl Bt cxFaR cohifpils hEREE i n the

crudeeRed. Nodhiel eaftRldintents, Rerbok yideadidshidddr nayl shitvef arboxylic acids
content of carboxylic acids and/or npetal salts of

may be sxyitally radycgd beforaporerboxadin,coRtalipg reapg X ygen pgqpounds.
0L Qi A 484 i a5y @b iaBs 81U crude
Carg?x Si< lcdg P B%%% F%&C{%ﬂ{cacltoﬁ?arl}rgﬁ% ?%a an%C g%y ge rrllijc onpounds
pro®ddt Riay bEQ fEaefat@DhicQManalysi9 0f fibQ¥adefproduet using generally known
non- car boxyl i ¢c_cont ai_ni _ng or, %gnli C oxg/gen orer%)unds(,i of
speetpescepip grethiods gfor example, infrared analysis, mass spectrometry, an /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. 05r%h§sram83qrrf¥%91 grY- beerrBE R

In some enbodi nents, the crude product includes, in
its nolecular structures, from0.05-0. 15 grans or
wobnrwH086109- 0. 13 grans of hydrogen per gram of PCTWS2004/042139
product. The crude product may include, in its
nol ecul ar structure, fromO0.8-0.9 grans or from 0. 82-
contént®B atleastd Ygfat kasttiObo, peleagi8@bh, of atlead 9pr ofthe pxygan content of

e e L AT 931 PSSP LB Sl

orat%QaéqQé%tﬁ%@rﬁm&tﬂ&ua@fde@ of ihe crude feed. A crude
product atomc HCratio within 10-30% of the crude

f e Addatooaily, the @ud@plioduama}t@ﬁvw content efashexyhinasies and/or
metag ga?sl or}pt | Ongl?f rf?@ { &) /%haq n%s? 98‘% %ﬂlﬁosrt %b?ﬁt, by ?l.l r}F%st 40%

gen i's "produce

of th‘érci"uﬁfé D EHeh cbﬁt@hﬂﬂf@f@n&@fﬁ@@ﬁl@@é@tmm oagamm@grgeﬂ compounds
points. In sone enbodi nents, the crud

withgy BBM@ %on80-1%, o 1 iRt e noRathosydc f%%ml@ﬁ orgnic oxygen

| east or fromO0.001 to 0.5 grans of
comﬂ%ﬂdggg’r[ eoc%%&rwt%?% a boiling range distribution of at

no$h s&ﬂ@elﬁﬁb(ﬁmeﬁtslﬁé civ@a pratuct makkle) 1004 myplernizy stowctures, from
fromO0.001-0.5 rams of hy%b%%rbons Wi th

Lo Bt ¢ a8 prosiihy The
crudgp Bodudl mla "i’rfbtluc% %Qi!s r&Bl@E‘ﬁar Qbuchlr&@Mdin 0810.9 gPantl @R D.82-

dr ocar ns W range distribution between
0.88206mB Gf earborBPG gdn af ciide @nodwpta A gatio efagqmig hydnoggn ingtomic

cartp GGl 1Es T PRATIGT S a0 0ck it oot G000 1igct the

aton&\{%’%/cafaﬁo 8t thk @aRT 00 cA8 FRoduef atb@ M/ b withif) 16-30% of
granms of hydrocarbons with a boil é@g} range

the cd'uéct faed atdngin HiG releindire s ot 4pgks orcsoapurDptigrofiygrogen in
s I '
the BPeGiRor BN aY Rty A EgRh AT SHED et
. hy diecaideansduwk tdelrlieb obthpdigntsanigea eingt of beiling poinfs. dh some
nmost 100 OC at 0.101 MPa and/or aﬁ Ieacﬁat (8{?:{[ # 0.001
embeflinpgrds: desarBdmRrodRetAncludss; T SR ghis CHiderE? ast
grarg§ towdr%& 3801 & §“§gan?so& hgrgl:rc%tclrbgng-%h%hﬂ%}aﬁg’é@stnbutlon of at

nents, e crude oduct may have | east O.
mosgnadreC and.1a1 Mfexamt lefkt 000 reaavss, of foeph OGla0 fegrams afdysirocarbons

d d
i 0 B
%tr ﬁQ)prﬁO gbﬁ-@‘% AhmB PRy dI8cRBEnsaviam Bbilig gﬁ%e AisBbigion bBtween

odi nents, the trude product has istillate
ZOOGMrﬁOOG’C at0- 11)3(1)»%’21 80leagt20081 grrmeor fromed) §P110kpgrams of

dIS i1l at tent of .th .
hyiggattors S0h AR ee Sramuiy Ry BESQ L A fog hra
and R RAUA. 00 1 %al%s r(ﬁffﬂﬁn f) 00M:0 8R4 Of 1oydasaartons BuifhGilbdilim range

gr ans, rans, In certain enbodi nents, the

distoibutitm lpﬂtwdmb400h°§sa@ Coft i tMBe- 70- 130% 80- 120%
or 90-110% of th ech ¢ at
son® SeRs S r?glﬁ]i‘%l S %g Ccr %d&ﬁ& tg]llﬂlgtgse g{é{gﬁegrt%gr erﬁrg?uc 4
leas@ DWoe gﬁe[rﬁ&dm ydrataniohs Q@thtaamihngkaﬁgd‘ dnﬂgﬁ)ufmmmf at most 100 °C at
0. 00001-0.8 grans, 0.001-0.5 % gr ags
0. 1Q)1r1\/£§’a@@4/og aglegft QrQQl grams of hydrocar ons w1th a b0111ng rafige distribution
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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In sonme enbodi nents, the crude product has a residue

content of 70-130% 80- 120% or 90-110% of the
woesistdesocont ent of the crude feed. The crude pcoaised04/042139

may have, per gram of crude product, a residue content

in a range fromO0.00001-0.8 granms, 0.0001- 0.5 grans,

o 00 8Endeiibadimests, me(aﬁme@r@hgtm digtilbscqutent g gﬂﬂ?%s 80-

of, S8 e R L R SHLTSRLE B8 et o

crud%%rédlagg/ tna§ bk R Medth 60888 Cgro@ﬁcﬂ,i e @hgeofe®0000M0.5 grams,

e crude” product has a asphal tenes content of at
0.004e53 g%%ma@o%@@g@%“ Wi at nmost 50% of the C5
asphal t enes nte r % 80-
DSOS gl SR PO LS W0
1209£6690-31@% Jf @asv Gt0%ntet of fiastuded86d. dn sameleaiotlin?dis, die crude

the C5 asphaltenes content of the crude fe
< proma,somr@mmw crude Pepdygh ap\f%@ @e{ltems% ARG a@%‘aéﬁohﬁe

n one
grarg mgﬁmdggregg? the C% asp aal{htlines content of
th Eln @dhﬂél embedichenty, the dmierliracﬂuut hep aresiduacontentyofF0aB30%0, 80-

i ¢ tabili ¢
120%@ AN 3%‘39? P %@ﬁ%ﬁ&%&%@?eﬂ ¥ a%'{fl&' iﬁ%ﬁed?wﬂﬁpgoduﬁ{gay have,
per %én?éfpc% ﬁ‘ctC RISRIRE cREnt PR r&RREURIM 0108Y0 6. 8caak,TReD01 -

erratl cal relationship between the

0.5 gragh; 009@5&914tgrams,rﬁ3®1)iehﬁgrm ORS¢ 2 grangsy o001 - 0 1 grams.

relative to.t

f cdh ceitgp capnpra iR i FRTRRAE Sk S98-L0HER0-
120@@ RR3h1SORS ARNLRTH caltthtareededd et WER e tiuds gorcmayt has a Cs

bé represented by S. A sum of a crude product

aspladished dostens oL@mnest 90%m at mowt S0He oprigaH O OWT—E%F% asphaltenes

re nt.ed u
con?gl}/%g) t%.f: 8“‘@5 3%6 X I{lhelte%ﬁreltgmboéﬁ?e ?sbﬂﬁ @%Ppagte\%%ge?l? ?/f tRe crude
fee® RMP Rﬁﬁnlto%,'aﬂ 1daktes006, uglat fee@ %S0t thé Ch bﬂ)kﬁltembe cputogtndtthe crude

feeﬁyﬁﬂ@%@ll\gﬁ%&gﬁ?@%ﬁ pétrhg ;rgnrq]figtgpir(gﬁug% 1% % (1361'133 At 6%RWMéR %bntent of
e i

fee@wiild manAiningtahelativelgetabteaddGR congemt maybRreasa tlemstatihgtof the

is at nobst 90% .at nost 80% at nobst 50% or at nost
crudgyfgedyfotalgo YHi%nt of the crude feed. In some

e | HIE s RIpRAUGEs bt aMERICR Rb&BH thay e
rgﬁ%é%‘é?%%‘%é’éﬁ/‘?&{%ﬂ%‘%i%?o S D06 of the NCR

conslinédetotproduct henatherdaichbeetitiomshap betwigen heddglt visepsiy cppponents

in tEt? grﬁlgg gb glgr}ef%%l@é qutlil(é? Vq%g%lﬂoﬁ?%ré&n%ﬁ% gl %Ql?degfegcﬁ For

exd r?g@ UGhm dffh GedEfeedo9dipianées coitenteind derpiecfdett MCR content may

'udes fromgreater than 0 granms, but |ess than 0.01
be @pmmted)bmSo@os_an)Of)@ eruge arpsluctdys asplydB0as EPnERD gncga giyge product

Mcggf%ﬂ(%ﬁ)ﬁﬂn%av edr l'l),?g lel; Slllrgllg ﬁ%? c891;5&1§g (%_Eg g& to assess the

net@etic8n il [HEE me@saty domp@naﬂ@rn the emidogsd. SThethe arlmlemduct may
may inhibit corrosion, inhibit friction,

v ags bonc o L i i 5 s erBogats, a ratio of
M QEL-or MR DOESE85G 1 BS GsphGt&iel cO¥nti€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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configured to add one or nore catal ysts descri bed

herein to the crude product during treatnent. The
wonrud@egaooduct produced from contacti ng syst enPCO@Sk@wg/042139

properties different than properties of the crude

feed. Such g;operties may include, but are not limted
60%, or 3@ 0VeafiibeM CRAPONtENE of ghpucrade feed.c bhe expde pyodugidhpscig some

ety gt B0 Gl O REPHE R 01 0% SRR HEMER per

gratfi 85 bde patient ; f) reduced C5 asphal tenes content; g)
reduced MCR content; i ncreased APl gravit

h) y, 1) a
r edi seme ewhedimentss thestudeproduckinclydeg gptnsgr%teroﬁh@%h jggams, but
ARSI | LGd1 st f total catalyst
s S, SRR B0 B e
grar b Bitide pradatiatliheeatatyst ey assistén sabilizingale rede product during

anggeh S R Th6 cHab oL ok P Sh i i Blgpr, andior
incrgﬁ‘sg %It&:ﬁ?rag?tmabﬁﬁiég 3)? 'tl%eaé}{l&‘e v\}SI‘Bdﬁ’&! WS Rkt Bell herein may be
re e feed

uce In a cru thout also significantly
confipaad tonaid dne oammue tatalfysts tlheribed hpeinciotte ¢rivde produeisiueing
sul fur, residue, Ni/V/IFe, or V&). In this manner,
ogen uptake during contacting may be
" COfeehdedir6@lict BROIRAN fr&HEehiaitng SRE&NNI0 18R pk sl @fferent
of other conmponents. Thus, the TAN of the crude feed
tharcpmpéréies efthe edide fiteidl Sugk prapetties snayyielade Rut ¥e peklipgedto: a)

e QR DR Dot S L B R REE D R comen
of sHifs2d¥Pthasiedgd, bfl€orBigaitor3itidtediAR) rebudedaesidilef aontent; f) reduced
confent that is acceptable to meet treatnent andlor

Cs asphaltspes eantansre) sysbicpd MR coment; hhgpreassdrllrgigat derreduced

trea

"’congﬁ%yotb SR nfhdi s i;sﬁcﬁdré{icg ?c?&ss? gr g:gg‘ﬁ)%@igns-r AWt HOWme

so reducing su I'n one or nore
emRyibasitsmnt or aford frepénieeof the osudemyoduct reldiveonehocrude feed, may

bul k et al [ t al t.
be SlRETIFALY ShRERAYTIE oI BIBREIRE 21¢ 10 GRS Fh TR O gPifob
subﬁg@%%%g&eo frok BEafiBE 8t mal b8 dedladle/dionlRilivi9deduce TAN ina

be I ntroduced fnto the contacting zone as a
crudy feedi msthoyt asocsigieantly changing thevamaust of dheraboywenems (fhe

contact.in one_.(f e e hen sul f.ur, and/ .
exagiPl gt Potr QR W Ao T 1 OB S -GHee Rk durine
conPdcBRYERQ b “cditenteAbd! HSTAN re@@iHdnNald 1 ofreduatiah ySbther

used as descri bed herein may or may not be _commercia

conymmatys Thus, healidNed thsf crudareed eambe teduendywhile using lgsehydrogen,

. cqontenpl ated to he ' LR dned
i L S ARSI 6 ot
fee 3B 4 5or SAdiple Adidadvariadsd &ddShas@iddh TEDE Hut DNIfidcontent that is
DN120; DN130; DN140; DN190; DN20O; ,DNSOO;RéEl\Qll ;
accepiahie & MpRiFIeRbRebREY/ P0ABRGEANN PREGEHION %@ucaealaﬁ@;feed may

RN41 2. . ; PR o . ; 210;

be 50 feref ot R Y B Y s 300 s BR220° 03,
Z71@ataK#R IseihDde oanr@hBodimiis of dredneardiohaivag ifalwle one or
CRI Internatjonal, Inc. (Houston, Tex

, U S A L
ok BIAFAANO9S OF R ST SIS HHRPGtLs | B g Blak be plgementa
forx%fortilbﬁle%ﬂﬁj 6¢d g&ﬁpélﬁlﬁl 9% 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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one or nore Columms 5-10 netals on a support. Colums
5-10 netal (s) include, but are not limted to,
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combination of Column 6 metal(s) with one or more metals from Columns 5 and/or 7-10.

In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metals).
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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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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from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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Such median pore diameters are typically at most 1000 A.
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in the pore size distribution have a pore di aneter
wthin 50 A, 70 A, or 90 A of the nedian pore
wdizeosbexn7 | n sone enbodi nents, the catal yst hasTaSpmne42139
size distribution with a nedian pore dianeter in a
range from 180-500 A, 200-400 A, or 230-300 A, with at
| edhe c@8BIohaphtvetaaorn st érstrd?ﬁltlp@ méth 4 medine pprsrdsanaetgieof at

leas 0 %&Ir gulg? ??R gxaﬁéldsggﬁ eg‘gg 1rac ]%1 egatém?'gtl?l'ag rTgQre'%lze7cﬂst’rb‘bu’uom

wnheﬂﬁe&hﬁ@&teﬁiaxmmn\aqblwr@ﬁ 90OIgesA meg-14e Aabr llmmo A, %ith at
, at | east 7 crrB/g or at least 0.9 cnB/g g
leasrc@m Qfﬁttéﬁmmh%ﬁf@r%@rt ¢ poesHE dTiriby rOélshwl,% ar%ma lameter

%gn éa§§ IAys? ?%gr(rﬁ’/tﬂe mgdﬂn g>0186 SAREQr. l‘ﬁrcgpcaé eglb%dﬁﬂﬁ{tg the

aving a size distribution wt
catarpﬁdhaara 100¢ sizéliisibudion wmtha iedigepdre dinnderlis @ rmgmryom i76-180 A,

sonme enbodi nents, have_a surface area ast 100
withre degst 6% pEatatalppenber gf pores metggporfﬂmf ﬁflg%tt on Reyme Hpye

o, SR b s puamany b6 11
or 111 Rxbadithen®/ig which the ntedlam renbdidingten 0E thetploes Hag @Btylénmon is
at leagt\é#g%e,at Fegsrtgwﬁ A%S’é g{e L I2?§él grgatvem tthﬁ,B@O ﬁg)g 8%%a§rburn?ebeé é)f pores

dr&Aslin 960 ATROR, ok ©85% of the medi
mﬂ%dg)?e %Ee élgtdblﬁgiﬁs?g%z rré/gglaﬁge; rngl Ilrcleast 270 n/g. 0Suc?}me -

poresahamatee Br someremybodeménis,ahe eatgjgstthas mewwlﬁﬂ%ﬂon with a

90- 280 ITQ/ .100- 27 1 e [

mediafugur RRRIEC: i ey b0-a) & 00200 ATBE B4 APH @ Plens
60"/@5%2@ ,nuﬁ%l:ﬂ Stporesn khdStRE Size dﬂt‘bﬂﬁfuoﬁ tibving atpese didineter within

cat al yst tjgpl cally has a flat plate crush strength in

50/—& Mger % nf@@nmn\wﬁfhawmoo N cm 100-350 N cm
-300 N 2
t h n gglpgl %nzhm 8 §<9 IEWQ éIlbi'{ or%%éfﬂ@aﬁ%@ggrﬁ?m’%s Iat least 0.7

ata ys precursor 1S

“emI@orf fléﬁbﬂﬁ? ahﬁ/gu II# cetesn Embodiments, pare volusienaef Itoee:shnaquege from

known .in the art (for ex ke, ACTI CAT(tn) process,
0.3-8129 e Orfal-B SPRAE; O Rré- Of?niglr( gsone enbodi ments, the

¢ atﬂ{eyc%{ally&?ﬁa\hﬁ%lg gbl%%%erkﬁﬁnﬁﬁ’thcfd WEE o nfldtRrfoRd ﬂl\éﬁﬂetér in a range

the cata fided In situ by contact of the
frors aoalsgs& nwynh same emndbedingsnts, hiret a surtsice d@@ of at least 100 m”/g, at

;
leashd 20 PeBonlFiot | hOnGoR R ranan ALt LB b SHET hrBits TR may
be iRfa rAYEY BGE100-800 ki2Aii do-phesE /s ub 6050 z.nzrg oRUERLI0 Sbrgh

as organosul fur compounds (i ncl udi ng aIeE;gl sul fides,
poI Ipatthindebodinting, the catalyss hving a@@ge) sizepdistgipytion with a median

furization proc re 2
porﬁ\g@me§r 258 ragxgﬁ Oy gﬁgﬁ@nﬁ %}Qﬁa[% Eﬁg %ﬂgsg%fsa} étga@{ &6\ /g, at
leasPOO RS 1kt AI0-mY/§) o Rlabied 20 rﬁh@crﬂlamaitszﬂo anszg r Suchtsyrfecedrea

catalyst ("first catal yst! % ncl udes Col, 1@352153
mayrbe &l 4 Engs fHomdrPbd Wani/and G mea( 251G m / &n®f IBcfg e

sizg distri t

o L SR R0 OO R e, o,
cyh%ﬁéxfs %mﬁ/@ Reﬁﬁud)aliesal’l“ﬂe@a’&tysﬂ.@@nlﬁllg hasTh8atpdate cush strength in a

the first Cataystrra e at le
rngs rom Vatt ¥ yollalera Bt R OB Pt S0-280 .

¢ ! @ifided to £
T DS S i o

meﬁﬂhﬂﬁ&@t(pnﬁﬁhe uké)rsing techmques 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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catal yst has, in sone enbodi nents, a total content of
Colum 6 netal (s), per gramof catalyst, in a range
wonraH08610001 to 0.1 grans. The first catal yst P6T/US2004/042139
capabl e of renoving a portion of the Ni/V/Fe froma
crude feed, renoving a portion of the conponents that .
eithar @aseoubhydrogen uifileoin the pesanee pEbyHrogamovliggdphasesnbfpriging

portjon of the.C5 asphalt.e . fr d .
e BB AU AR AU SR Rty ot and
sulfc%é!ri]%?? P-sPh S@RirEza86h f®ctRed 4¥€ degoribed free®. Patent Nos. 5,468,372 to

co nat

ions thereof. O her {JI‘ operties (for exanple,
Searsanisfet pl. cod 56088, 7300 Seynewsft 2l APl gravity, residue

content . or.c nat | i Qibst

COB i SR HARBEMEERRL: Ry BHBLEES s Cotunrs
5-1(cRBhASt g domibidatibhevithiar sipperatant ias a pBeishg diditibution with a median

sel ectively change propertjies _of a crude éeed whil e ¢
poreghipetehBirfgiange Homek Op?rgg? r EPeErSt AARIYPLRY, BYYP dsigiape area of at

leasfz{thrgf/g.n {Tﬁ% p?llrel V%ngc?@ﬁ {hE o8 cgﬁ%‘g %ﬁy BE afMBAL 0.5 cm®/g. The first

eat e n some e I Tent's, one or nore
catafyist Siby hatead yahmaahynibecesed of at laast 0dr grems of gargwatakiinpina, and

IR D T SN R e

cata .mzlsngltéoﬁﬂ: BdiRets RRBIal cordéi of @A it (s, er gram of
PStTibution wth a median pore diameter in a range

catafystin 8 Gangetioni 800R1 tod.] igermss BBt catahest isoraaprblp ghfsaoving a

of pores.in.the pore.size dist.ribution
por G DS PO S0 AF oo B P geRa
contBlicab TRV 8f 8cArBigdd, réarimLit 1&st 4 Pertion wd ehef @edphiditehes from a
the second catal yst under suitable contactin

crudscinet], réroorsngrailepit e pattionpf the metabyipdrtel selinet Mganic acids in the
ted SoH i ifii
eriishof CoBPIRROY (8ett, OudiE0fes R hafpspiniBhick, VGO

confeB€ ﬁwd@typfdgﬁmﬁ ROEREL, b1 c@dnleniaions therecdﬁ)amgﬁgxfﬁyit gelatively
s amount . ydrogen source,. 1N SONe ogl.ren ,

smoflsangss ReS AR TS 197G TCOMERES i IFHESBETG. CerarpELe

sele@ﬁyetli ?%%%g p?(%pe%‘tﬁég%$ g%rlgi? rf%%cp@hﬂ’é offlf&h B&to B sin

con e crude’ feed, at |eas
relafioely ismall amotihis neayrgilomethe srudedtedctorpemdya efficiently treated. In some
relatively high viscosities, ,and reduce at |east a
em@@%@?’g% OFF of H’g’r WSW*% ety Aag e u@?({ P]haé’ypolrﬁed e product .
Addi, tb ARl ehibod 5R8H 2 e REorkd type of EfAlSst I deboridnRiad g ificludes

catal yst may produce acrude product with a re|latively, )
Colsmab 5-10aetgls)iin combingtior with estprmt, 2né pag 3 pere sige dpiribution with
sul fur content. of the.crudes fe Far,
amyia o BN i e ash YO IEFEAT P 1R EOT), Be el mymber
of g it Wd pHre 60O HRATbUADN bhthetEtthd chapdt hawee wureldameter within 45
product may al so exhibit relatively small changes in
i gcqp%rﬂa st under

A ofithetrh¢dian pore diameaier, Cpotact ehthe grude fprd Wik e

Jelative.to the. I j ;
s S b6 5 o e e Y PBETRRAA SRt
(for dxampfy TN )sigrificaidls chif}edtr¢lptige tobhs saaer rbpertiessdfithtemye feed

TAN, asphal tenes content, or cqontent of netals i

| .
whikpether prapergepare @pbya%lﬁaegeé*&%%ﬁm%cip%?%i el e&ﬁlo‘%&m in some
emlggd?%gﬁ?,z}gg}; ﬁe %r-g’soé!}lt ?g%‘?ée"d#%%%%? 0.3) may render the

cru naccep ansportation and/ or .

r ef T segondcatilgsrdvantdgedt tmstcepartiomofithe ebmponasts thit aghtribute
to tI?f?TaS gfqtlhé glql%lg fge%?gt Qgst Q%Xrti%)r(lglf allet 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

55



10

15

20

25

30

| ess stability during processing relative to other
crudes with relatively |ow C5 asphal tenes content.
wQaanisae6300f t he crude feed with the second cat aCYAIS2004/042139
may renove aci di ¢ conponents and/ or C5 asphaltenes
contributing to TAN fromthe crude feed. In sone
cruderprodlicowith s, relatidkly sineli ching@sn depvdiut eondent aelativsrto the sulfur

conmpo ent 0 i butin reduc
contgLBges PP foetin ECR PGP dBur £t BOUF GHREL v lgcontent of
709%-84 @’/tﬁ of ﬁietsglﬂlp&nYélﬁ ePfiet¥udf febd1eTkd ¢tl@e pr@ldet hdy also exhibit
certain enbodi nents, one or nore conbi nati ons of

relaedp supald ahmgysmsdmdgpteemﬁ,e%@mmmt ypngdresidye copteat relative to
h gﬂﬁ §$t/crude product m xture, increase catalyst |ife,
the ) nlnal net hydrogen uptake by the crude feed,

or 16QHRE BAbbAREntshBkeedde f6bEmai btk 4 rldtiveBtlovrdsdent eEIGH/V /Fe
as described herein. In some enbodi ment S, 1@? third t
(forekampleattysest 60 wippra). but arcjaively kgl TheY. oprhatApgs| C@nt?y

con% \l:D ﬁ t)g%tmlpnr a?ge(ﬂ{s otWrézﬁuc(@& ?elﬁ?\t 2}; i3h 'l{AQ\Ingfoi)Qk%ﬁﬁple

cursor e ca sor
TAN@TLERadt 0.3) herypeade fieccrode fuoé uﬁaiccapia‘ele $od tfansportatlon and/or

refigipar AcHERY éﬁé‘e"@&“@%sw%‘éa%?@%tlvr@y gt eapy g1 R may exhibi
less%?a{bhlﬂg dlﬁﬁné H?éestsﬁl Ff AV REotHACRh & Vaeh Ite[b'thfglyQQ’&v@Ja%ﬁhaltenes
ypically, e cataly

st precur sor i s heat ed
conteid SCort@@ of efpndefetbwith thd second walmstem@duen@wc 9c1dt0h e

conpt e TRl S o 58 Bt DGR, Ty some

emlﬂfd ts, Qe&{gﬁoﬁ) oPé; %pﬁﬂﬁene@ hn@ oPESnfbrdats butidd®d TAN may

Catal yst may exhibit significant activity and
redux:teabe Viseopityhod theuseds feed/total produstmprturgaclptiuitoshe viscosity of the -

OB B A TR 3
. enhhit® RAEHORE €eQbtaPPRJQE/ dideSprodihdt mlxm@mmmmls catdllyst life, allow

third catal yst may reduce at | east portion of

. mingwaiorsh Brirozahantaksoit he BTde Tecd. pRem ARSI (el Wiﬂ%n used to

treaftge ef&ﬁ%%&&%eéﬁ&%ﬁl a portion of the nmetals in netal

organi ¢ aci reduce aNi /V/ Fe content of the
cr Uﬁ%oﬁfe@ﬁ%&m@ﬁﬂj artladcﬂJQ@e tolf eata]iystiéﬁﬁliird)cataiyst’h enagrhedbtainable

o RSB O O L SO S LU TSl WL
cate{liét?héé:ylgsh%’ PE?%E Iheeﬁg@ﬂlgtﬁe biestfe of8hé bF meRNueRE cdlﬁluﬁirigV e

content of the crude feed and with
compﬂuatlé; atedl tympi:natmtabelnth Oﬁ)?ﬁ)r((ﬁgmxampteahdow&z KRE) é@rlm@latwely
r. exa

F a _crude, pt
shoggtiano! e jomrrabesarciig Bridrheln i, fegdlaifpecusor
is hE&E to ANEasCT A RIr QHéfats. Hh%@ﬂﬁﬁ@rﬂb‘éﬂﬂﬂaﬂtsﬁ ¢hetthirdl datalyst may, per
catal yst may al so exhibit relatively smal | changes in

graliRif ogtedyst, thpye alCotunin b element eontent ipayapemirer: 0.0¢]n@.03 grams,

0. Ogi—ﬁlogtg};earflg %tf gg)bg éﬁi Iﬁ%rlax\}/q%\N Ied ca{ialf?s% rr(aﬁr%‘iih{b};l@?%nlﬁi%ant activity
andOftaRf§aMen uSed tostreat R cthe\ﬂe&Bam@hﬁfbﬂ hegoisl Insome embodiments,
vi scoSity of the crude product while also only

the chtahigt prgctnwyoras Bented atiemprreturasdelpy SOt Hyin the phﬁsgl%qequ fpgor
content qghgontent and residue contents relative to
OFG RSt u%fgp? ed, may allow the crude product to be used
by @hya¥iidehialydf mby estude at lefitaipottidngs .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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The third catalyst, in sonme enbodi nents, may reduce at
| east a portion of the MCR content of the crude feed,
wohods@eemr nt ai ni ng crude feed/total product stabTitskons/042139
In certain enbodi nents, the third catal yst may have a
Colum 6 netal (s) content in a range from 0.0001-0.1
prodyetavith a Flodshonos! deagsin the sdfweenenirelagiva e thasulfer content of

the c&dg%nd %1%0 { allz%g)eld'? aﬁlél?lgf nét 3}’%8%889}3%@’ l?}ﬁlrlg cglgcfryfégd 0I50r

exanfle, Gairade/ibduch nfag Hanera sﬁlﬁﬁmdynﬂdﬂt 6?1%-(139)"/&‘(&&1&*: S'Lﬁfur edtent of
facilitate reduction of_ at_ |least a portion of th

the ceustegerrentlie qrda predit Prasticed png A thigd ?‘ﬁ%‘yétrfﬂ%béalﬁ% eehibit
e e e e

cont@tt rélaﬁvd\ﬂ@ahe ¢tmde fetlailhe ehiﬂlqd’uorredms thaTADY thehmétglsan afetal salts
cataly th cata ").inclu Col.um 5 .

of orggriaR ) 1AV F5 oABIER b AP N iSSORHER Lo PO AEP BBl also only

changﬂlge o hdll SRGR: IRE APBSafitP Ql'iﬁllé’cezc%nféhﬁ t\m@ Wbhteht, Whd Residue

n pore dianeter” of at | east A In sone
contarbreditivernt the drinde feedinzay gdlomethd |cardetpe¢d1mf toteaistd by alvariety of

cat may be at |east 220 A, at least 230 A at
treat{n@%‘i‘l‘l‘?gi‘éﬁsA or at least 300 A The support may

| NChalgerdaatdl RaSh sénd eﬁb@d‘i&en@t Iﬂa? a&duct ablesbit @'i%rtl(ﬁlt of the MCR
| east 0.8 grans, or at |east egrarrvs of theta

conteyt @iﬁthe;aprmerfegd a’rhﬂ@fm@nq@pmg cruqmée Gefet produat stapiity.npycertain
emb«a% ﬁﬁ @e }}g{dz ?a{mniys% %garva thZ urgé t6a escgll(sg c%ntgﬁt%g%] r%a%e from

0.0001 -OQCglrazgﬁ a0 500, Oslgfamim 0b0. l’remlo(lsgrarng hnd4 @6ludin 10 metal(s)
cataly In certain enbodi nents, the Columm 5 neta

contiig iy K dioim §0GDADS EABBYIORNS Q03 ermsepi R0 k-804 &ﬁ%pgs per

~ granpgf &%ﬁckqﬁol%hy? 4hq @ﬁ %ettélg? g%ttaﬁl@(ﬁxﬂé}y Bl ﬁé’tp %%Uﬁ&{ of & least

cont ourt h cat
a poxtimhaif yisst comppnbgs draecanrtribate ¢o BFCR hethe (otdde\ﬂ:erdgat tdzﬂmmsratures ina

* rangg; o JEESO Y204 3300 ERES A SufsiR braneh T 1oL MPap 1s8

MPaS§veRt\Mipgat al yst, commerci al catal ysts descri bed
herein, or conbinations thereof.|In some enbodi ments,
hy B cein eralyodisenfsrciontte tyntoficaglysbe farthi qatpl it Ytingudes

crugde .With.the faourt atal t at r
Colf S bt SEinyoihidalin 5 RefdBhiBufior HRIBEHE A hasa
pore k@ d@ﬁﬁaﬁlo@rvﬁdua:fneafaﬁ@weedimm@frbﬁm&sﬁmu ACTh Bgmémy

have a TAN of at npst 90% at npst 80% at npst 50%

embegimgnispihe metlgupnore dismeteart Bre fowgh eatalae masehe atilgagt 2bA, at

S0 38 G001, 0 018 0087 vy DTN 496480 rm

at 1ledsD 0Bl grivng, \dt Fastan g@ms of atdéast0. thre&ﬁg/@f taétannsiingd @ grai of
nmost_70% at nost 50%. at nost 10% .or at | east 1% of
suppegt dibe Kpurtly gagal s ﬁ%qé(ﬁimlé@e {MEOTRG GRBOHBERS, 31mesh Pl Arams of

ColgiiP® ﬁ'lefgf@% ﬁel rg'i"?rfl %E&’[&%‘ %’cl?r%% g:oyég glands o%?g)lumn 5 metal(s)

cata I'n conblnatl o
per gmhmlmf aathlyst dn @bt mesdmmmts; theThduin fStrhetakit arhyesinumas a

{I}e%%l&} eenidI 1153?:#1’[@3 I o %VI fagggngy eﬁ%o%?ag%gtrv%gg%ua d&tgctrnaf)catalyst
subsequent 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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. metal{slpes, erasp ofpatayEt 1neemaciplimenisy
-molybggihngné/ogﬁﬁgg at least 0.5 grans, at Ieast 0.8
t

| east 250 A, at |east 300 A or at nost 500 A The
support may include at least 0.1 grans, at least 0.5

wgnrermeeor at nost 0.999 grams of theta al um nRaCPAIS2004/042139
gr am of support In sone enbodi mants t he support has

an_al pha m tent of .belo

AR paro e SFeifirger? Sritdeed TR IR cruce
feed Wth&@érﬁ)ueﬂma&tﬁe mPbrafi®é in Hrahg FRAE3 0L AEAQBR0880 °C, or

netal (s) per gram of catalyst and at [east 0.0001

330-3H0ifs he @ofleiprodact: proguicad fieyn peh contaskngr mawhaye, AN of at
mos V. of BRSFRATF st S 4t A PL TR RSP ARNCE DA RERAA

Hydﬂé@érﬁg@etaﬁohhﬁayddeud% iheedrdmy ﬁ)eNném*; nmnwmﬁng (cfrdlS 25
exa le, fromO0.01-100 NnB nslé\é/l f5 é@/
N’/ Sowrraydeayroduss may heve  trddd YIOGF elcgnfeam 7 FISH o Atinst

O%Béf 6@%86‘%%@6& @b"éog 8’3 @%qg% WOF 8t bt @ ‘%%? 8] NiPIPe co?tent of

rom or from 330-360 OC.
the chyddrfegien upt ake by the cr ude feed, in sone
errbodl nents, may be e fro A -15
RT3y oA @ng}aﬁtfﬂa DSbinefides Gaturm 6

meta! 'hQ:%}nb?ﬂatl‘oH %wﬁtrélt‘ﬂ@ta aﬁﬁﬁiinﬁ\"sﬁﬁbohh el"lfe' ffﬁﬂ"ca@eﬁ?s% hhys % Bﬂﬂ%}étze

ave a TAN of at npst A) at nost A) at nost
distribotion withstmddiss pire titmeTeﬂthot lensid 86 wfmeleaate?ao Ammle@st 230 4, at

o RS0 ot OB Ny e
at leakt otstgrémp @raf m@ﬁt(ﬁﬁbﬁﬁéra&ls of Heta eﬁ@fhﬁiaf&f gand OXuPp&Ss. In some

Colum 5 netal (s) and Col um 6 netal i n_conbi nati on
embedimgnts Hbe swrnost heb anplpha slwspne contaief -t gramsyefralphgs

alumgﬂfap e aﬁn%f a%%l%&t ﬁ?%ﬁtggfst’\fngltﬂl o 4 er{i@ ﬁ?%cgm?rfétg%hﬁ{st 0.1

eas

* gramB@f € ollinfuire hestal ) peogremsif zatallissard 4 idasoh O0@lygrams af Column 6.

| east 220 A, at | east 230 A, at I@‘% 250 A, at | east
ﬁﬁl&t@é@ :

grans, 0.9 granms, or at nost 0.99 grans of
t hbt @rialnembalipents,greahydrd gm;pp@mtby thé erudatfﬁldyszty eenglatively

low (FB SAge. S BT g el s RS 5- gt 10t Ty Nanfon’)

wherp% cﬁi&%&f is&h@bis Wlth&ﬁéjﬂﬁh chiaRst atQ: t0PPdrafii&iiFa Rhge from
5 metal (s) and Colu 6 netal (s) per ramo?

310- é@ﬁ %ﬂl yfgtm 3203206, @ﬁb@ﬂﬁﬁ%ﬁé@ °Ct INst hpdragen witaks fthe crude

6. nmet al tototal tal €
feed énlsgxﬁla gmfblog}r?hleﬁttsl% bein iaangg o%glﬁrm\h% gf,(%l% W/lg or% 10
Nm’g/h omermﬁuesmoam pfsussfrémrgehatt ofthy andel fdémvﬁﬂdthb lﬁiéth catalyst
Col umm nmet al ( are nol ybdenum and/ or tungste

may bpee azmataom@m 0% ot arst 8QPowptirpost 3% P?(%ttm‘ésétl Qt/vsﬂth%IAN

oo g EBELE U8B ALt A 3405490, Ay D OmOER 005

or 0.020d8.feed may be in a range from-10 Nm/rrB to
20NMvnB, -7 NnB/nB8 to 10 NnV, -5 NnBW N8 .
Nelescriain srakodimeRts et ﬁ;sm cpig Yéhé St%?%%twtg%mf@ggs Column

5 mewgguce uﬁnp@hﬁ&l@fﬁeaogtbﬁgmbﬁ vt thté alﬁﬁlﬁﬂesuﬁﬁ&g UBhe

rom contact o crude
sixth catalyst has a pore size distribution with a median pore d1ameter 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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the sixth catal yst may have a TAN of at nobst 90% at
nost 80% at nost 50% at nost 10% or at |east 1% of
woheosbbsonf t he crude feed. TAN of the crude pPOTWSR2004/042139
may be in a range from0.01-0.1, 0.02-0.05, or
0.03-0.04. Low net hydrogen uptake during contacting
embodinten®, & taidefGedamniStrheteli® ahd Golumn ¢ preta(s) of atgngst §.1 grams

t al yst d t I ' A
e G STl T3P G R0, BCPOFR
metd)fs) g&ﬂg‘%ah%%@tatﬁf. T AR RATHod n s, Biectholar tatieadfnetal Column 6
St nce produci ng and/ or transporting hydrogen is i
meta ¢s tdtal, Colmn Fimetamenbe ulsaar@ég%fromﬁlraéehl Pt~ pr Bressiain

decre er al r 3 : i
ent e B CES RS A MRS GBS L
mol§deahmshi)or Ramsent ot al content of Col um 6 netal (s) in

a range from 0.0001-0.06_grams of  Col utm 6 net al sé.

eV iareihe Rude Geest 5 SpUackFb B M AV<H Cﬁ@fYéF a astemfﬁﬁ_gﬂ Huffanse
fron?fa;:{;I g(g-%o g(ﬁ"rfgociﬁ%QO-ﬁQeCS&yﬁ&hbaS@-%%@l%gﬁet'h%do ghptakéby tHe crude

uci ng ‘a crude product that has TA at " nogt
feed3% Bé intdranFons - 10 Pemtmb e2 ¢ Wend/m O Hdm’ ambiodioemt /e’ ofr -5
he first, second, third, four gifth,. sixt and .
NimYy et hoeApa) SR et BioseBdpiakhi avngieRidfoBtregen s
bein%%é%?%ﬁﬁ‘teﬁqn gl?l? Chdedad ﬁfo%h&-pr&ﬁic@& HoROcdnfRt 68dhaIcysde (fedd with

I's applitcation and controlling operating
the sinthciatalyshmagipveah T af @mueé 9Portunest 88%hat ppgdite @t most

hat has n | ect r ti-as .
10051 250 oY RN oE B ERHETRRY CPRLERR IRt gy boins
range¥ork DUAE0. 1 &RO-D108, BoY.030@Aal f i cantly changed. The

resul ting crude product nmay have enhanced propertlfs
r ellav ves hydraghe upteliel dutinsmepnéasting phibs crugie frgrt with the fourth, fifth,

acceptable.for .tr Q ' . .
T
pro&RaueNsRdeBldacrttatdl atdeptablefuetraspatatipnapefot yreatment. Since

i nprovenents for the crude feed. For .example, T NdrAPI'
progiteing ang/ordransRogERg ByPest 18 RoBp- W@%ﬂ%gﬁﬁgﬁfﬁ%@@{ rogenina
pro%e%gﬁécr s?@&%tr}%?gl%tzegs{ﬁ% dok@n, at least a portion of ‘

ni cke rat l"east a portion of the vanadi um
i N Thkertsinedbotlanehts arsemth oge ob chtigsidi wventh|catalyist 3 has a total

confeh ol RmEO RAh 61 ncupne o OO HEDe s PSR S Bt per

A EOL IS mnl OREQVR rhdlVieEentih dnior @igdleys The seventh
gw@n g%H?ﬂe stabi??%y of the X?ﬁhe feed/tof%l pr oduct

catatystisbeacfitinbingrednsing oérude pratdugtylat hps & & Adhel grmost 90% of the
tabilit f .the crude feed/total product mxture
TA%&%ﬂW@“B&%gﬁgsing may allow a contacting systemto
openLehBbdidients@@se Srstoetons, thiad, foeals tfifth, sixdi, had sosenth

at least 1 year without replacenent_ of the catalyst in
catalysss wen elso e meadeend/or Tesdiss hnethemascatesgded e

é%n
tal yst L] hon: i 1]
ST P YOG O 0 SpBREH St
maphlldwastud Meddct bofrotived neit AhsTAN el alselsated praperties
organi c acids, at |east. a portion of Be c%ngoeaent S
chanped reteginve o tgtcaudedeqdanbilget Pre%rgpera%%fit P BRdg feedipge not
sigxéigl?%n‘gfé/eco erdc.: R r@ﬁﬁ@&u&éﬁ%&@t mafyr}f%% EReneEdS pErBi8drelative

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

Jeast a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the

t
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properties of the crude feed are changed, while
mai ntaining the stability of the crude feed/total
weonrodwe630m xt ure duri ng processing (for exanpl 8CT/US2004/042139
mai ntai ning a crude feed Pval ue of above 1.5).
Al ternatively, C5 asphaltenes, TAN and/or APl gravity
nickeRyndier itdeaseapaitiah lof thestnaditnty thendafeedtan heradpeibefore at

el ected cata lity to
la“ﬁ%EWEH%HFE%P?”QH&PB%w(3P%cGF%%qumﬁgﬁge properties of
t hey £4ge@edteRd/ ofBdled on@F thd€ataly@binai iyt sofnetehbodirkdes, improve
feed/total product m xture to be malntained durin

g
hvespoiiibe s@alrygts and/or thelswbslam ehesserderised/otal prrduct miyture.
cat al
o4l LR BB TR SRR QIR G g o
durihig bﬁices?sﬁigahyysaudw cahtherimgr sysmIAb opbrat fphatniehse duhanths, at least 6
wei ght contam nants, netal contam nqlaint S, ,and/or .netal s

months aeatdeass hvear vwithowt grpfcemgnt fdhe Gialys e fonrasting 2¢tice
f i S(%nllgl}l%{ ao?lfs % &?&fﬁ?@d&\%l?ﬁ?@{) &rgflgxlzv H&H@ﬁgﬁ %nsé'f'lé‘ds‘e‘ﬁ BortibA®f the
Ni/V/Eepatadasod p@tloh efiie &y gsphidlienes, of leidt A YoR®N oféhomatalsgin metal
acj dic congone ts, r em)vai{ of ¢

Sl TERG R0k & o GTOBATEo e PHBPTIERE (BfL cGPHPte to TAN, at leas
a po?ﬁ&ﬂ)fytﬁé fes|dlie! H&ombHfidhs ﬁferéb@ iR ald @it fbebefe otheom

crude eed. For exanple, reduci ng at least a
prop&mletSI afthodru@sfead pmadhaemls wihfle nientainingehe sabilitpeihe crude

uct, m xture relative to t.he cru
feedlof ratyerritr aring biptSt (SRR b fitalRt dhicteed p-
valdeBabovd L5 L asRSnithRlY, €3 Gkphabitnds) TAN diﬁ/diQXRIEgiﬁmfygmay be
system may be oper at ed wi t hout r epl eni shnent

of
mcrcmeaﬂailss re um@mm ofthe|caudetfeed Wﬁh selegiedeatplpgs \iThephility to

ne or SSpOSItIO r
of the érslie fe%ﬂ/%t}ﬂ%irodﬁﬂﬂ mlsme@i@doeaﬁﬁlaiamﬂ (dsjmgprb’cesrsntg‘le

third catalyst(s) may. be sitioned downstream of
‘i r1§t50@ﬁteﬁlb9§¥nenﬁj i m: crat 4 ORDedBORs i Do bositiotied

upsIrgag'? oF® % es %E’ g%[t.'aﬂ t)s/ g?}i&gjﬁ mlat;f/\ﬁn]tcn{ijgr (%iﬁg? ﬁfsg gﬂglﬁﬁhﬁ% ¥I5dvl Samoval
of }ﬁgdmokcﬁllaﬁwexght amtanoiands/ m!¢t5h<;qnwmualts wnflior H@@M émletal salts of

reduce oxy conten [ or u h
A SRR b PR AL o
| RN Baly S ANORSE lin @dmb BRLEdiUats] fRRdebid of idest e @thon of

cata yst(s) and/or the third catal yst(s) may praoduce a
Ni/¥ fHﬂﬂ eenfevebidfi asidi¢ ccpmwlmts reinxavak @f qoimpongrs that peitibeg to a

sul f ent
decgigns s B Giathee speboinae Spep P EFRA B ARAE fom e
cru@d #2381 Fod&iafiPle, Fedubihid e %amléﬁﬂﬁss &philents 1nathe crude
reduced viscosity, or conbinations thereof, r

feed/cptallmod@w@me\relapvweth@ csle deediipibils plyagingo OWﬁr paelysts
nt ai n| e
posﬁ%&aﬁ? rgn%%l?l? r#gl&%%ggth 1&%& B#ﬁﬁ E}geccgfn hﬁ §(stem may
be myatb&wﬁﬁtsmttrelﬂ&ﬁ@lnnéntsﬁ chtelyst. Slenhmval Wa:tﬂ]easfmp&ﬁon nﬂthe
cat al yst bei ng upstream of the thl rd.cataly
Ni/ydrestiomthrecruds fepd payolngope aRbodias e dirrease §g‘é% P??%@oor more
m ni m ze hydrogen usage
cat%giﬁ% ﬁgstl{é%% ?Ilelﬁ W%%ﬁ%ll}%atl ons of catal ysts that
f aCThé ie)éoﬂemﬂmt(so and/br the third catalyst(s) may be positioned downstream of

= 1ncr5m|ep‘ﬁag Ot se?ectlsng 89 HMoe ﬂrP%)/ é‘ge ﬁﬂ@%ﬂ%&gﬁﬁ} ty'emmé Stability

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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hydrogen during contacting, and catal ysts that uptake
a relatively | ow anount of hydrogen during contacting,
woayslmecwsed t o change sel ected properties of BCTUSHM4/042139

product relative to the same properties of the crude

feed. For exanple, the fourth catalyst nay be used in
reducostifunavitent, widube oxngen cortente andiprrseics)the see @f metals in metal

catalyst(s), third catalyst(s), fifth catalyst(s),
saltsﬁi?ﬁf% Caécé%%/st (s), and/or seventh catalyst(s) to

changsans ehBsdigentr @peict bese ofuda fesdratih fleadcondhiatatysn(s) gnd/or

changi ng other properties_of the crude feed b
the thisl 6eE 5B SBBHISIUGRAATBIC (FRRQLAPBCKHKHE BRYs a reduced

eed/t aot.al iyl T | :
o S53hi S A LA e T B Aottt o
metd) BRIBKES obbirdieadias, atreduced gsphhkeres goetefite e déduot¢daVisprsopumt

stahility. Mniml net hydr.ogen uptake allo resi due
combisaton oge At BIETPe BREc RSO Le s tent RO
ki L 8ahi I ixt @8 dufi ing, Th
maifin /AL SELRNDr hDEARE Kool roRbUIRinb 8 Culifl PRccssing, The
seconfi@aatystimaf be gosititndden sériesTeMeamithahe sdvend pajelysti tejngofpstream
t he, gr ude gr oduct is at npst 90% of the TAN and/or the
of thejthpd &7talysh PT ViRe VESHde feed. Reduction in net hydrogen
?Eth}ié%.bﬁMy %%&1&5#1%%&@%% RBOEi S EHAER tiflg G611 Gerids @6lGimize

at has a boiling range distribution simlar to the,
hydivgeh segegloiing colitattingb (longrnasions hcaialyste thag tgility genegation of

reduced TAN rel ative TAN,of 1
hyd]%i’thU Bripg gongge Ilnﬁ’e?{n\élrc %&S&:}gﬁtuu&tak(r%aaym%%g%&gn ﬁ&?ﬁgtn%fygﬁmgen
durik'gg g:éﬁlaéﬁﬂg\,/ glay b Bdd toRBM Bleared pRomati@biaeridepradwtidative to

of the crude feed. drogen generation in specific,.
the saome propértigs efdhe §mda§eeér%@wséén@@»tth% BRIl GH TG be used in

comg%r?arggg Shi Be g&g? %ﬁtaﬁ?@é)ﬁ&%kﬁwcaﬁﬁgg&g,ﬁﬁg g%%%%@%gg gffltalyst(s), g

i've Teductio properti .
sixth BataRBEs)eaineH saeattls cathlgsu(d) o clenat yele¢ted propyrtioeof a crude feed,

e e SOy O el S op
.maigfaégﬂg{fgg : ?g g&ﬁgglgg%reauét Rebfiydend sREr Md/dr dutbet 6BELAlysts may

ydrogen may be delivered to the
be selented ¢t imnginroaes hytragen nothketehilhmaindalning drragrude feed/total

atalyst(s). .Th livery of,t hydr.qgen nma
oo, SV SR S UG8 P8 concn,
distBIEROintERt £P1 SrB@tyd el tofbitainsthaeddnRoanddtyd Rebe maintained
concurrent to the flow of the crude feed. For

| e,
within 28%sefbk easpeative ipyapettics o theswede feed, véilerie @AN:qe Xr%% the
. 2B d b i ¥ :
visGhy b SRRR huoB 8% AERLARh BE g ARG EOMR Aty & the rude

feed.N FIG 2B), and hydrogen may be delivered to an

addi tional contacting zone (for exarrq%fg, corclt actin
zonReduetion in 1.t Gydrpgyn wnialke i the eridsAetcary POARER merfle product

f.l ow,0f..t h r . ' ot d
N e R
feed aud @ rt@eAd TAN silabiity eleyl AN f thestradddedd.c Gind atguiatl/@pf the

crughepToH e ot e ST s e AL PR APGHES o7 Cr GBS (e
atoR O MACH Y ARRGeH02 1N

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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FIG 3B). A hydrogen source may be delivered to a
first additional contacting zone in a direction that
woo0asodesoer to flow of the crude feed (for exarpraS2004/042139
addi ng hydrogen through conduit 106" to contacting
zone 114 in FIG 3B), and to a second additiona
geneened durtigngnizetieg bfitha cride dead; with thefpuritls catalysi(mr andthydgpgen

he fl ow of . the crude fe (; e '
mayhy debisest PrboEgHeLdore der e EEARA pp ey fhe
delivefy & h?c_ﬁbged ha$ BERoWITRQM itEfé s of tHeeridefetd hatoaley st
arid the sixfth catalyst are used in series |thefr W t
embodimenisyihe el earsiof e Hyerazgn upabesanswrent feth E%@F‘H’ the crude
feedcatalyst, or vice versa. The conbination of the fourth

tatal yst with an additional catalyst(s) may reduce

TANor &:@ehite ifNa kbIEe] @afitemtion @ael/for exaathie &'16. 2B) hedtogen may
of metals in netal salts of .organic acids, wt

h |
be gensrateehekes esmiasjing dyenr wyacHee gmrdorresanple, OptAns Zone 102
in ng %gz,ga%ﬁ h&g%ﬁg‘éﬁ ﬁ%fgbeade:li%ileﬁtchﬁf adhQRAI EéRsctRE b€ (for example,

pro onl'y changed by small anpunts
conth@lngtzore 114 id Fis. 2Byen pdbeetionities inountrs te flodeleeerndg feed. In

ST, T B LTSI L T e
Altegﬁtﬁg%lgam 4 &Rl G&% Sl (RN e%SNbR, FRE. BB)shydiedeniamebe

1 content o l'um 6 netal (s), per gram of .
genaratbd ystg camacingamgee ¢antaetiog 001 (for, xemple gantactig zone 102 in

d sfream sevent h cat al yst . :
viGofBlegh Rfse i) o Ry e Gl EonfellbeRiog in
dire&fnah St codfi@ito fHowesIURe clube Bed (Bt @Rimplepaidinpehitdpdgen through

content of Colum 6 netabégéaln t he upstre(€1se enth .
condiat HI6) ot qontactlaf Z<:>1?;eals]t‘1 i F§0- Ppannd ra EGSPIEFH‘{{’ tl(?ﬂéi ggniagfing

er gramof ca ; i
oo ST PRt e S0, BRSNS el s

hyd€@eR s @anacaauienos t6 abmhoting zony 1 beinrldGeB8Bed. The
ability to use a relatively snal

| t talytic .
actlp @@nﬁémapdmwnf%]g}ecfem?%@m@é@%”ﬁ?ﬁ 8&%&15%?& ‘{ﬂjncseﬂesy
ithd) xlzfﬁ’{“thgtfgﬁlih BLARS! ‘t;eﬁr%%.\ﬂgfreinli‘ 6f e WflGh BARIYHCHr Vide basoNThe
changé y snha a n

t
nmount's rel ati ve tot he sane
confdiragien of & fofirth beralystusich dreetitidnel catadaist(s) eaygeduce TAN, reduce

.relatively small, chan i n.het er.oat content, .APJ. .
N gpeight, Ml PaisEu G OV BURORTE S0y O RETIR Syt low
net gﬁgﬁeg(gﬂ‘ V&)gltrc%%ﬁtb%%e &fudé RedCBamet Bedtowér tptiltemapsitove ather

ream seventh catal ysts may produce a crud

projrriebudtthe frate hasluet toAR ooky chengaddty somdhanquniiyslatige i t%Stsame

nmost % a t 10% or at |least 1% of the TAN of
m”?@@@%ﬁ%@%c é%ggﬁin some enbodi ments, the TAN of the

Cr Ue@o i@ @ehbaBMndeEs, itR6 BETER ableyitly @lgesimhy be asddantcombination.
Wi th the upstream and downstream seventh cat 61'

Ssts
The(seventle gatpiybieused onstesem fom theedosmsteam sevenif} ¢ate st may have a total

B
TheCc@WmGtard bedath ¢atilyitabaydiaue e t@aladutnt of €olusm 6 metals(s), per

addi tional catalyst to produce the crude prodyct. with
o iguES P e ER bt s Gt KT IHER i (GF el contert of

h i Lol TN 1AGH EOE Blafs! of CBRYNN 6
1 t d S n
CofpfiBb o OB bRl ¢ DS RO Bl
mefaR§)dck gtaat opcaadlystt Imorheierebatiimenty, the pogtien afthe 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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In some enbodi nents, catal yst selection and/ or order
of catalysts in conbination with controlled contacting
woandiobeons (for exanple, tenperature and/ or crauasSt@eds2139
flow rate) may assi st in reducing hydrogen uptake by
the crude feed, maintaining crude feed/total_ product
the sanng prapertiss abfbiei cmde(fe¢d (fgr preomie ¢ ralgtivels gmel shepasdn bglgroatom

conteqﬁ,e%ﬁg ? dd es ep}i VG %B#tgﬁth c?xglg{élat (g'}g??ér&ﬁ).t 0

St @bhtabttof t1f crtla@feed wde the aputteamandmomWeame«tenmamws may
be affected by various phases se aratin

produearierufiepepdueitthat hes adueY ohatmest &' %Pﬁfa@égfsggp}%;ra&ﬂ%trﬁon/ﬁrft
oo Pt BT e SR b e T

of thB AR GEedhxy b Ricreloneatlyl raduced bgfcoamgﬂmllth ’é]ee@stfrﬂtammmd] e
crude feed/ total product m xture,

ti f
dowe%wp@rﬁemr& eatalste Rior exaraRies outict o B eﬁid{% e wifh's Sefplyst to
form @Rﬁ? LRak Blg);&?tglg@ﬁﬁ E‘l%ge@@roﬁ;@ftfe@ kdlatlvetB %éjéfﬁdié"ﬂ:e& h&d then

con tration of crude eed’
contBd&f eite 1hmta1a¢rums prbduatt with shadditiarcé cételyst/to meduceth@mede product

ity SRR AU P SRt R TPt 1 i fo 1L TaN
incr Soéﬁ'ﬂ% P st%s@ if BEFREAAR (R stéH‘EtyQifltlﬁeecrﬁdi@ﬁeaﬁotal product

of the conponents of the crude feed and/or
mlxmmqhun@meceesfmghe total product in the crude
S S B BESLgh  BOR ER ARS8y 0 popination
Wlthad'o%tréﬂedlwn@achﬁg E&ﬁhﬁéﬂ&dﬁ)ﬁe&@ﬂp&t tetﬂ}ferdm&g Iandlflon grudé feed flow
processing. As properties of the crude feed change

rate) hay am@anpneéumrrg\lw R uptskedsihe cridadeed. patpigipg cpyde

 feo dgt 8{6‘%‘2 at | tgnglxg}gp ?%ﬁ?ft}? dur%r%gp géggl‘ﬂ@T eeg:}lﬂﬁ%i % @fg}fgﬂ Iggre properties

of tH¥ oftidly Iﬁodﬁdﬁ rél auiRes to nisd m@p&ave piwemes: déthe eadledeetl. t $tebility of the
total product may form t a&es and/ﬁgﬁbecorre th
cruderfsesVobil STIHC BRGNS ATBBIAHD) VAU R TSP HA| N e the

cruc{equ?fé'ﬁ/{o1‘.a{n@r(¥dli]1§th af)&t‘lﬂ@ PRE/ LRl Rtioh@FHE Eaub & by HBr é}@h{ﬁl@ g

ses. Formation of two phases, throug
msoﬂﬁhmmifdta mdeofeeaam{an tredeprodudtdn s qmctmﬁq@@mtalmcbwt pixture,

crude f ta nd/ or R8¢
ocguior e eBrE T g Ba EopEa PanBriinRl bR IRLGh pr
co %ﬁexﬁ@ﬁ@ﬁ%ﬁe &ud@@é@d?tb@ﬂﬁ{lolclﬁet rﬁl&ﬁu@ fd‘r b@mﬁi’m@ﬁoﬁsf thedeef.
rocess may be reduced. For exa r epeat.ed

t r ekitavetain tofiestceing thejepntastige Per ﬂmmeettr%wpﬁ%ldﬁé%ﬁd
ces d d
ol SRR AE P BB FRAE, Ll e e
con&eit@8oh eeﬁhé t&thiiro@icd it cmdetfeerc&tomlbrddactrmmtmre rchahgamdue to
the stability of the process crude fee
fonﬂ@mﬂlqudh%@mé? praduest sAlRiliRe MCW%ew ﬂ*ﬁfp{eefgf% o
con:mogs%ta Pg@ett(;}glt ro&uc@% {fltg%bd]e f?ed/f?)gdl et ﬁlbﬁ‘ﬁre tends to change

enes fromt e crude f
For@eaapRr! the caslefesl mh}f cérhgin Romabnimts that are Bcolablleyn ehe dredesfeed at
1.5, and such P-val ue |ncre%3ﬁs or | ati

the bcemmeg QQPWOﬁ@SS%ntAan%rPP@ﬂe% e e fqeﬂ&ﬁ%‘}ﬁt@é Oft‘%%‘?lp fen&AN,
éh:agc olt) rv?f el 6 h)ﬁn%ﬁ%ﬁé Ireredéy tHegsoﬁﬂBhé}% iA¢ tend to

ct m xt ure st’abi l
becaﬁﬁeébs edlublﬁ ﬂ?{heairuxm feadi;otdd@rcd)mt mad theed Ibyome mStaclj\WS, thg crude
contactin ndi ti ons el ect of cat ai Q%n
e 1n on other.

feed apdsthe tot RfP PRy BImeVé Bhases gr’ld/%rr edom§ Hsdluh

Solubility changes may also result in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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conbi nations thereof. Such controlling of contacting
condi tions may include controlling LHSV, tenperature,
wonres®d6®;7 hydrogen uptake, crude feed fl ow, 0OPCT/US2004/042139
conbi nations thereof. In sone enbodi nents, contacting
tenperatures are controlled such that, C5 asphal tenes
concamtettion ofchisie fasirrdltoshprodueteandéerdvedpifiiionof RamAeRENES figds to

th ont ent of .t.he ude '
redutg e COmP LA AP gh iy arb, AGREneTT S SRRl o i process
may B8 M Rebd. NBorl ARGl tpesd eynfeasof the trudt deetétbiad prodfict mixture
phases that may reduce the stability of the crude
may e md¢esearsito produerca cl pradactaiidh 6?311]‘35 PEODSHISSne or nore
of .t he cat st f i I,
BT Rl e Pie SORRE B lorEREATN I EIPEE LN oy be

monfi6%d b & Nebikiyrof dld mosess,eudsSfead; phdlot ervds feed/thial product
reduced while the MCR content of, the cr

. ude feed ly
mixtyreamgebe ppessed-ell Briralh 9 Fsyatrs hakisghmosy b Byt &R
floc %ﬁa% | PR ite SQHAE HeMPuRkOREh béRRI1yARuGO M the PLadusidGhitially
% a{ te ratures 1 n one or nore contactlng ZOHQS may .
at el 1di, i@ st P-vilpeinatdasey atis ildftivelyetable dumpeg comiacting, then this

IR R EE I Y
pro Eﬁﬂ{)&ﬁre%{abﬂft?ﬁ%%Esegée&tﬁﬂfrfevalﬁaﬁn&r belenteREd B t@itfollkdng

I'rst contact zone at the start of a process. A
conthétingtconditivas; thyrsgletéorpel cataliysss, by seletivecrpaing afrcatalysts, pe
irst contagting zone,. O her .con b r .
compighons s b, SEBEERESakp b Gk Yl GEPEIoRIA Bhwolling
LHSRYE S Perh @) Pradbite Shyded get @ipeika) cradefetd @otve opesmlbinatims ithereof.
contacting zones that are positioned aft ei gfi he fh%s
com semne AgbedmentsAcqnizciing (EPRAMTH G % eomated ghel t )¢Sbe
in a range fir - ‘ ' R t of
asplipfl sl BPF otof Pnbalice e HnnB0EH RnBeLAMGRRRKREM Mcontent o
the @6de fed 4 Red@iod Gf dicf NMEReduntdnh &motdbehyfdrogn uptike and/onigher
tenperature. In sonme enpodi menté, trﬁfg seﬁond th
conigefpgleRPREIEnaY Esultén farmghempkiva pRases g tay rgfuce the
| Aght {f2%ndiok i8S §Mne @@ MARE b M catalysts.
Stab? gﬂ%g%t%sﬁgn@;ﬁq?g%@gt% and/ gr I_CS asf1 Sha_l t enes caayes
ControhbdBxutntacting tannpetaursrand iy troghatiptake inoconthanatian vauihe catalysts

IRIOC IR e S -
crudeSRERb 11§ RRadRE U§ hirélRtively Al ambbi@n the first and

second contacylng tenpeyatures are the sanme as or
wi tThisome embodigienése epntagtingrcongigponears spnieolled speh thpt temperatures

. contacting,zone _nay | u [ I )

i of PP e R R PR LB e

alloWB Ehueecat Eanga trodiiad fesll petgseiids bedlchedirtaminglihe stabilgy of the
contacting tenperature may be 350 OC and the.second

crudeoiseditatdlrgodustpirtateu rlde pideaesgier & frgssapiagiing fone gh the start
crude f i ' ] i AN i

o 5 LSl Py PS8 b O, MDAt on

Othbesmeicting temfdratares (for exarhplef sevbridrtemiperadtréyghird temperature, fourth
cat al yst %s) in the second contacti.ng zon

& maé%: r es{ul t th

temperagid £t icieh are oRMPsEYEs BeconiasHRY rates dhat argRositigheq pfter the
' € | Bl 2mbBGtléMNa9 B0k from 100-420 °C

ﬁrs%%%ﬁaﬁaéw g%%éee r%g E%tc?%t%&:ﬁ] t g sz;lms g ?udé f é%%ev\ﬁwo énn t he

andfd seséndacutitdag rneoattmahayne ihermpegcathetrie 204108 °(i 3P °Coor 40-

C. EXAMPLES ) )
60 °C different than the first contacting 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
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Non-limting exanples of support preparation, catalyst
preparations, and systens with sel ected arrangenent of
woav@logens and control |l ed contacti ng conditi onBCas2®en42139
forth bel ow. Exanple 1. Preparation of a Catalyst
Support. A support was prepared by mulling 576 grams
relati® toahe MAMNadZoi the I0s asphEktmads pentenirfdhereiwfe fed gp 8 grqater extent

e el R 0l s
Contat%?%%%ﬁ’“f%% bRSHE LdnadBigfin MO XCWf @adkasthaxt r uded

Tril obe(tm die plate, dried betvveg/w 9&)-
1 2For@€ampleda finst noutattiigrede ary sngudsc figshratplypiey gndigga foprth

650 f | ci ned ' ' .
ot G sl o, IR0 A 8068 s

The fi’rst?l@&ﬁh% térh‘%é?@tﬁ% md}Be 50 1@ael the sp@md contaciegstempesibite
to 1000- 1100

C over 1.5 hours, and then held ip this st
may ba gk ¢ o ontapioefitbe eydp Fesd e thedfiye cOOfSERS ?Oﬁﬂw%“%ﬂ’ﬁﬁﬂ?ttcata ys
and/cixilr}é{#lﬁ g%%alé;?t% H%rlgi%e%ge@?@%ﬁ%#ﬂoq 10 PO A ATBHO bilABAElyst(s) in

a alumna, 0.0208 grans )
the s&fond @bhidcidd dFone anayaesl OinYr@terghanBAdf andhet(a aaphn%tﬁ' pes, reduction
as determned b

>d by x-ray djffractjgon. Th upport had

in the orufle eedaelativeto the 4. A%Mji/ Hrfes aépfilagieﬁFs fﬁﬁ}‘é“@‘dfl (heeSagR Sfude

0,821 c 10 : I wghidi18t ClL buti on
feed o R L B B o 256, 796 of

the total nunber of pores in the pore size

di stribution having a pore dianeter within 85 A of the

) pore dianmeter. This exanpl e denonstrates how to

pr ﬁ%ﬂ-rlﬁniﬁng WRRApIES Bbﬁﬁ)}o&fﬁﬁre@aﬁﬁbﬁ, Gtalyst gicphratibhg, endsystems

at l'east 180 A and includes at least 0.1 grans of
withtshlettad atranganaenExfeqidlpste andecntrated p@ﬁafémgézowgﬁaeﬁ et forth

Catal yst Having a Pore Size Distribution Wth a Mdian.
belopor ¢ Di ameter of At Least 230 A The vanadi um cat al yst

Exa@e PI §3pShtion Jfﬁ@it@l?sﬁ&ﬁ@@h rgajglmppqr’d' vas _piepﬂEn:d @ylmulling .

Upport, prepared by the nethod descri .n. : -

576 gyt surpme Guriesem Gotab s VRSO LCoMihigh L. Michigan,
Uy 385 B Yo G {68 GBEkes. Th

o kS B e,

resuM@® ﬁﬂul?ezl- miKa@e ¥ ad Bicradeduagl a ( BODrilppeWadie plats;, dgedibesween 90-

uWl th the vanadi um i npregnation sol ution, %%ed %or 2
125 RGyarsl then balcinedsi YBAIC, adichaesudied iryp3Garagys of psalsesefl sppport

..several hours, and e [ Ci . .
wioSpeain ohe SRR, I E0CE AR R0 s L
furnb e afliUilinaR6 fenteRduRf waahiatd®t 10004 11 b0 PEevbal .ahoershaidthen

support. The vanadi um cat al yst had_a pore Si

helddinghis irdngeifon2 hpwh tapieddedhe punpertd iTélﬁéP%HOfbché@%d’R?r gram of
0 ume_of. 0. L inafo.4403

SUPIE‘E;’ @:0\6% & ?P%%f;ﬁﬁ“%?a glgﬁ{}l%’ 83)6 t6 ?1 gra?%jstr(g?aﬁﬁl& ?rallblg?mo’f por e%ms

of defla HIMIRQEE] 8i9781 diapdsrdfitheti slnmida, hhéetoramiae byrxea diffyantion.

i B ST ST D 10 8 B0 e TS B By, e
supgorpﬁzllciJ M Dor SFALRIMEIH DAV InR 38 pBre diameter of 232 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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size distribution with a nedi an pore dianeter of at

| east 230 A. Exanple 3. Preparation of a Ml ybdenum
wQav@logetn7 havi ng a Pore Size Distribution W thrarisgioans2139

Pore Di aneter of At Least 230 A. The nol ybdenum

catal yst was prepared in the foll ovv| ng rranner The
ExanipleZi Preparapiontof priéppdix atalyst gch 1 hBistiib
: Exarrpl e DB a ngg Jé?gﬁn%#{g]atn st was prepared

P D 761 Yy 3R rgsthacd de:sf:nbed in
in thes%m%vﬁzr%hm%’r gﬁggﬁg?%% p%(@ﬁftprﬁp By

12 grans of 5‘8{’9’
Exanki?€R, wh. igipregnated vaith wmémaﬁ@wramqﬁ@n@m?n PERETeE. 551
ra f deio he f
T L N
was Ab® heated sol ution was cool ed to roomt errper ature.

The pH ofthe solution was 5. q‘{he sol ut i qn vol
ma"ﬁhfad}nmmpmﬂ 1902 Wi omDisBRRA Y44 Y Ep g, gnpteEation

solutm 9@312{sz?1 ort éﬁ actcia%{)]&ggéltéﬁﬁi bR eﬁgﬁ?tgr@qg"%eggrraisﬁ&rs and

GCAR) ‘Qi”ﬁ)'r Z%hkat"lrﬂérieaﬂiﬂiﬂ st tamaded Do gausohl
then%lh{ﬁg&) and then cal ci ned at 48g8ﬁocyfor 2 hours. The

vanatizs lpkt grgmcxﬁ’twta%& veitintha ibakadceObeag mﬁﬁ dhe Néqla}ﬂg}ag Gaiglyst
per gra at a th th |

had ffre Hf steniinnontics (rofioh gt dTpBReP AP S, JibrsaRatcof 0.6

cm /g" &da aasu?ﬁgé &da BP[ B ﬁPngdattmaugm B ofitheaoial mahberef pbres in

and a surface area of 116 /g e
the p@tdfdaslm ; Gina %uyon of7thy ypeadivm eetghyal had e gg s rdthin 70 Ayof the

S di stribution of the nol ybdenum cat aI yst had
med%“é’(%e&a]?lgtﬁ%ter within 86 A of the nedian pore

di Erﬁﬁte%ﬁmngMeﬁqoﬁxm‘ed fhe gespansibn af e Coluren pcelplysehaving apore
a Col umm

met al. cat al yst ha%tj 9 Q@r si ze
size dlsémbﬂtlﬁnﬁ’fl’@rﬁ W‘#lﬁn 80 ?néﬁe PIGFmeter of at | east
23

PM])!’@DMtlbﬁtlon Came

2 * 0 r Medl an
Wltﬁ’arMedlhﬁrP&tre Dl:nfletﬁt' O[Aaiteaﬁ;m é ’ﬂmmolybdenum catalyst was

preske %@?eﬁé et e D PEBE0 L 800 dperved

in E@B@bg kéﬁ%gteﬂ ‘Q}Vl@@ﬂi@l}%dénurﬁ\ﬂﬁpﬂeQMQQGamadn V\ﬂ‘hh a
enum anadi um i npregnati on sol ution prepar ?
molftalchumsmpreghatiat sodian Werpropssediayeorpyinmg i hEags o1 14

SR e b e R e o

mor¥RMassIRANR! (MB AR ahdEA] gra&ﬂﬂoﬁdei’cﬁn@damieﬂb fdlmm aluzryd The slurry
water to forma slurry. The slurry was he@wed to 6

C
wasthettiel tad6%s 30 hntil dssobtioned theotolids . Thekeakeds0 °§6Y31§t°f)8]ﬁg

| ed t
oo ARy B LG B oGP A §7 oat SHoR Py hletisted to
) IHE'V\Q{H ZsShivatedter. The first sol ution and second

sol uti on were conbi ned and suffici eeé | oni z&%dwat er
wasTheddisning suppariid 00 seanes) ise Hapregeated Poh t

1mp§?ﬂnﬁ?(i“b§?h¥dﬂ%le g%ﬁd&ﬁ_f ggll hd eﬁlﬁ&pﬁcé g(?l}ga? I&l%mtlogp&ﬁ%%tl b9BC for

several hours, and then calcined at 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 cm’/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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nol ybdenuni vanadi um i npregnati on sol ution, aged for 2

hours with occasional agitation, dried at 125 OC for
weeveriabzohour s, and then cal cined at 480 OC f oPCR/US2004/042139

hours. The resulting catal yst contained, per gram of

catal yst, 0.02 granms of vanadi um and 0. 02 greapﬁ of
total ABMpECEPONRs inithepart sizbdisaiwition of g melpdsopm cpgadyst had a pore

.ol ybde vanadi um cat al yst d a pore size

dlamﬂ‘ieéi”ﬂtglﬂr}%%rﬁaﬁ‘et'ﬂe AR ar%%[%}g di ameter of 300 A
Thi s eXAfPle AcARARMSstAS fepittonofpabhiniofinetal aatdybtimving a
6 metal and a Colunn 5 netal cat Iﬁst g)\n/'%ng a pore

pore size disthilattionbith omedian Roee d%@ﬂ?tﬁho'%é s ter of at

FxanSBSE B30 A6 APl ac AR @ 5ha RlnPCHMAE hEeHE AW dr Size

HH—e8 VSts. A ottt a s O W N a centrally
DistRBtibn Wieh atViedian Pkt Diveseter uf ApEdasti2Bh A-hErarocoupl es
0 neasure tenperatures t hré)ugtgozt 1 a .cat al yst -bed u Tihe
molybdeanyEnasim GG FOFRRRICBAICY I BF NjLPHEE Zpabd JOE Al
the ther H Mehipiof, Wasnpashed witlt &
S“Pp8§t %F?%Fggﬁﬁj‘aé IS?‘?H?% Gebchibettin 12 (20-grid. e rord ,
molyMatRimAbsdivh iimpreghatom, soltjon pBrekedsis| fpowis. cAfiptgelution was

bel i eved h ow, i Lvti . 0
oA Do b SR OaCEL b BRSO s or 0%
hydrgg‘% i fStide x%%l'(%%,td.ﬂ‘gﬁgls\@fh{bnaah&%lahin‘éql\mm), anb3.a8 gefms of

on ca before placing the mxture into the

deiogiend aater Rgformreslpoy.t Tonguoy wab beateditot @ °Oraetildissglutipp gfjthe
flowto the reactor

f the t f th t t
solidshd DB bepiehFQioThEa3 Lo OGP IPEBTARIS bi de was

POS{ LORPLhIRtort s ARI AR AMbihike 3 SREHK of ¥ OSD\Eifas0 grams of

om support. A bottdm catal yst/silicon carbide )
deionized water( IBe €ind polntion pubsecperheciutinn werg combined agd syffigient

oG 5 AL SRR P g, B i

: molﬂ?feﬁuﬂy@ﬂﬁdiﬁﬁl ifprdghation ¥liikond BIHE%hink venstimprignatedriveth the
i 0

pores in the pore size distribution having a.pore . .
molghdenemnéranadlit imppeEnalien selueonaerdier BglPBrSd’i’lﬁh‘g%céﬁgnafﬁsﬁaﬂona
. bot t al yst,.cont ai : d ;
ore S TS ST R, 5P DR, B APl Ao

catalyAEcRRAIAOE PP Bt fRRtaBIsH T 02gramip POVAnadAmmiuettd.62 grams of
catal yst/silicone carbide m xture

6 cm S
molplsbntino i thbalaS<GRINEHEDBEt BhK BONDAEE e SaRan pgalyst had a

farm.a mddl e.con ' izddl e catal yst had
poreas%%%hémguggn iﬁg‘?‘1 r@%ﬁ ]g(%e\?\n tﬁ a rrggpgxn pore di amet er

of 8s dkanvilé HerBibnsTittes thet greparatical ofraddiemndf mejiel &l 4 Golumn 5

the pore size distrihut|

] ion hayjn .pore di anet er
metol qetlyst Daving sorHEZe AHTHRIGRMED TS ATdIoTe BT G peast 230
A catal yst contained 0.02 grans of nickel and 0.08 grans
" of nol ybdenum per gram of catalyst, with the balance
ExAiepleG. AorgthetnfaCadeived WikhTiyree Gatalysts.) Aitnbulagigactor with a

carbide mxture (42 cnB) was i.t i oned _on t he
centeRsCPeS iR Ty <D 318 PP I o am et Faths e
{ t BedOT 18 &kAPst B Wak Bthie@byVilltilg the space
temﬁeg%flgﬁﬁp})%r g%?r%ﬁ%& o? 192A angS cont ai ned 0.04 . .
bet@eantke dfermoivgh dedaminper walt aﬁthgfre@mray@}gqa’talwtq and gilicon carbide
(,’ZO-bg{J]Hd{fl g%:a%fot%g &\Eagtege{lé;nz&algslol\yieﬂ), &%‘}“Eué}l S dPearbide 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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support. Silicon carbide was positioned on top of the
top contacting zone to fill dead space and to serve as

wea prs@aesat zone. The catal yst bed was | oaded i RCOD/US2004/042139
Li ndberg furnace that included five heating zones
corresponding to the preheat zone, the top, mddle
an (Thb otude rfq:ezdcﬂnvam thageastmeas from theriep phihe spaciergp @hetbottom of

e

bOttGlqu){l A %ﬁttblﬁtc@talﬁe’ sitioni eabide gniximregt2ain  waapesitifned on top
. iter of gaseous m xture per vol é 0 g%ffl

of ﬂmlaqo;a@arbe@q ipiloen adRHBPGETREENEECC AR DR Olascaﬁgw a pore

size éibsﬁrtl%%{O%%thoé %8k \Aé)%lc"é diamGPBET PRUGRER 68179% BFthe t%tal) number of

Z20nes re 1 ncreased to 204 0C (
poreéRVe [he]pohosﬂte ainglibnebal hatin® @@oﬁ:(duﬁmcteﬁwhbmr%) AAf thermedian pore

e ORLAS A AR5 ISt 5y b e o
mck(af;g%%ggnag? {:ath?fytr withfe GAMRHelrtGnZAR8Ha WEFOriTRI Nt ai ned

ah hour, then incr emen} ally raised to
370\ 06IdIT ORIy R)sikhcme carbidemixaurd (Fetrd )azvasmn@meé o topyed the

hours. The cont ctin nes re a
borgRRORE EAE b A EoMPOERRe A PO S FEpbdtad a pore
dibiete2 6£98 Al R éaemwth Ro@Mnumber of
Slzec?/grﬁ%wna@{&é%ga?% of 83 OC (200 OF) for 1024 RO

pordsdntise pgage fige dnstrﬂmtlon heeing @@quﬁ@mﬁfgr i9r oA rof ithegmedian pore

d

dlarfl?)tg?i:rﬁ][é“ %dlff tlgglitgltno O%Igeacr udrﬁ El%gglaép %@\%@-ﬁ b

molly DA pdr l3eank bEbRalstz M@ thd Iarce btiag b ARziaaeyppordd] e
contacting zone, bottom contacting zone, .and botto

supbton cagflystisdicpaaearbide miKBIrG (3£ ) wag PORLoneg Andep atithe
mldgge con%gﬁ{‘?gdgcgne 0 ?or‘fl?% %tty Shbactiflg LAR. A %stﬁg ERal9ht lﬁl)ﬁ‘yﬁbg@ﬁze

I Ng con I oNsS were as. ratio

disthiydfi@oehh g asedian gdve diametke of é%:dApmd\mmameﬂ@ Q4k$ame aét or
was 328 Nmv (2800 SCF ress

re.
moljGergopREAT 565942y (Tl DEB e Y P AGES A gina
Supﬁ%rte heated to 370 OC (700 OF) and maintai ned at 370
for 500 hours. Tenperatures of the three contacting
Z orsiticarecagbitlb evas pnmhelmlecm tapaf theitep ednizsiingmopp fill dead space

el TR ESRUERES. 12, L8 900590, M
mleiEéd Fiod hehBAP zbddIcdrre din a6 theSeldat 1ol 2the fp, naitd2444d bottom

hours. The tTotal product (that is, the crude product
conmdnga@)es,eaudtth@ibﬂfmné&l?ml’%/st bed. The total product

vvas intr ced in 0
lbﬂ (@taﬁ}/sgmvare g%fgdregtbgﬁiﬁtr(% u%H‘{gdc} %@ 8@?5 ?\gg Yol% Rydrogen

sulﬁ(%i’ﬁfda%esﬂ)l%ﬂ{}@rdgféﬁ gas ud@tmrcoduacmn@megasa raféast li. ilhtet of gaseous

the system was neasured by a. nmass_f|ow controll
mixgwietpehyolume (83 ob s abesh silican CRAPIAE WiasyNOf SQynt pipart FF6T the

The r °C (400
volyme of Ga alflgl sté_)l ?glﬂg%r H%%r"g?}ﬁ gg%&gbﬁ %%%2%}%% ?%rég@edhto 204 °C (
°F)deﬂeh@m@id tkld atRe4 PESor 2 sours. sAfer lanlding ae2Mg¥s the ¢dngacting

orbeler T ned Wl g1 PELCEN 4968 ) sEPTRSNERS o3 40 s s
Thd contacting zones were maintained at 316 °C for an hour, then incrementally raised to
370 °C (700 °F) over 1 hour and held at 370 °C for 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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As shown in Table 1, the crude product had, per gram
of crude product, a sulfur content of 0.0075 grans, a
woesistdesocont ent of 0. 255 granms, an oxygen conPemuseio4/042139
0. 0007 grans. The crude product had a ratio of MCR
content to C5 asphaltenes content of 1.9 and a TAN of
propertps sumparigest & Table hildeV. dhel cirda detiduvasied tothe Jopeftherreactor.
el V. re determned by. .
he Fife b la LGB YRLE Y B LR Dppgpsgting
zoney BOBIA cotacti @ik, @id Hoftemcduppert betd reabh. Thb aludstted was

I ivcis,may be correl ated to the tenperature of the,
contagfech it cagleef the catalysts d thepsesensmel hydragsn gpy stontpqting

condIGIBASE §s f(ﬁlo%gétib&gﬁ@ég% §z{:s| t@he&ﬁuﬁq %e? g?o%q&e((‘i% the reactor

representati o t1me
was B2 Nav dne (006 SCFBY, IS evdsdeld’, iand phssize Mag 619 MBa 7 001ES7 psi).

The §555 CRIAWABTOMS NHEDEHILE TOrCadDD B S GaRd o370 °C for
500 ?g&f&s T_@%’lp'éﬂelfﬁrés' d1ehd Mee%ﬁ%a@ﬁﬁ% DSheR Wik d!iien LiREs¥d %ﬂ}l ﬁol fitained

, mddle, and bottomcatalysts. Over a majori
in the fiellowing séquence: R29 WABT 0T fier Xdritoacy, bmdythzn 388 G730 °F) for 500

o 3PS BB B0 T, LS b s

cafrak ydthlGrédict thit)s, dhe &lige pRIJALYENH AREXNOY (HRIBRLyst bed. The
affected. Typically, a pilot unit run tine of ’

total Foodic8 BBY intigdpecddbioragastlsrid phase separaterf In drengasdiquid separator,

o BRED B0 e L PR 0 bR SR B

was tHeasurbdby b @tasyloW cantidlibraGap exing il esem Wis @basuRALy a wet
180 A _and additional catal ysts having a pore size
test @pistr ThReanPiRdiet vasherpdisalbnanal yred i delernipe a weighyeercentage

of. ccﬁxﬁﬁrﬁgﬁ@ of thel B ae hrodhdi NTRE résﬁﬁ»@ﬁst@@%oe%(/ex%g«?si Jgﬁﬂ‘ﬁﬁetennined "

r of pores in the pore size distri aving a

- weighopecelitages tof compdreinty. 45ude plodtibtepromiicrare Qmemaiizuteat Gable 1

fFI\@%%h controlled contacting conditions, produced a

° product that included the crude product. As -
Meas UheWn BY TABIY &l € cruelk PRIuLERM, bt #hmRE eAlde Iim?u)&, Yrshlfur
stabili tg_ was mai ntai ned. The crude product ha

conterd 9l 0617 T aNmMs; e destg cRinfex ¢ie). 2Tngramss, anr exygere dorgentfofi0.0007

content .. and, r educed .ox content relative to th
sranty TG Cpudscproi P T Y BRCR €38Rl 1 SaftreRes Sedsptor 1.9 and
a TAOPSE @09. The tohd of hildlel Ad0AHEduiaSasIOW wibpaPo of those
prﬁgertl es of the crude feed. Exanple 6. Contact of a
Cr

elirrsef thy eatal yeip wemt detgrairedyameddaning a wWeightedsivermge bed
el Wy el B Oy B Sudd 0T Bhe el Gy e

corrdldted rohb esmpenstueaiitintatalfstbedl &ds belEvedNas)s catayalliyst
sul fidjng nethod, nethod of separating the tota )
decrepseracy ARIdnFSRITEd T Y- SNl gjontie] ranecseigtien pf WeRT vorspstime
TR, . I . . .
(O A er by SR R e i HE LR SR e A B P i Bumpte
Plot 136 ikipecsents tde dvermge W ARTtof thdibrdeemataoting\@smes vasnd aird ofrun
. f the reactor, to the hottom of the reactor. The
time ?%rawac%g crideifed Wl?fbﬁaets%@%ﬁﬁko%do@tﬁom 1RYSD PBicng
o Bfthe i e SR BT DT HESOrRRBRS NS dnfl chbeg bl Bty
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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catal yst/silicon carbide m xture (80 cnB) was
positioned on top of the silicon carbide to forma

woabismesmont act i ng zone. The bottom cat al yst hadTaSpmne42139

size distribution with a nedi an pore dianmeter of 127A,
with 66.7%of the total nunmber pores in the pore size

P SR 00 508055 PR S0, St

a pore size Qiskibu@bARFHOS m@@ﬂaﬁ Reetismeawtoat (D&sgréﬁ]‘r:é aafl addicisadl per
gram of catalyst, with the bal ance bei ng support. A .
catalysts havgg 2para sizs isiiibytionrath a msAlB PRISEIAMEter 82 FaRgy beimeen

90-180 A, \pgggltegs@%ews%g Pt nubfifr BP %&%ﬁ%ﬁﬁ%&%tsué iR P

contacting zon p cat al yst ad a
having a pap@© ﬂmnﬁaltfﬁ‘emfhlﬁ 6 iAof the mednzmtpoae diechicten, \pmln eor[tméhsdt er of

Wth 66.7%of t or in the
contacting Efa»ffé\t@sz@oav%qdﬁts ?tr}adaclf%?ls Cmdsp Btuds hi n
measured b%/ql éalgé &R fEHAR né)?@dd%t Qh}%ﬁi%ts%{blht h@astrﬁﬁnﬁﬁfe@ Yhe

rncludéd 0.03 grams of nickel and O. grans of
crude prodmm Ihy‘ﬂ) detuged PAN, gﬂf@md)Nl/&’éEmCy@n’[ mﬂmmdtshléumm@nd

e oo T R 0 S R RO AR50

content of $8cHRledPoduchvakh 08%; -1 0098 of THiRe paspRIKS bof RRru@sfctaded
into a Llfndber g fur nace that [ ncI uglred four heatl ng

apparatus (Bxceg’[ fé}r tl%dnL}mlﬁlSerfagdi c?}xﬁeﬁthﬁ cbﬂtﬁcmfg Admes); %El@fstrsulﬁﬁh@
crude fee owe rough t at_zone, to

method, meiBpd QESIPARIRG tOB% PIOgHE Bt %ﬁ?ﬁﬁ@fe SZARIALT CB@F prafuct

were the sa\?wr&’etoaﬁclfetscrﬁ;eg?H & Bﬁgfet? rEacEQQtaﬁ;fs‘t‘%s FREM WRS aft SR GERhe

eac atal ysts i the presence of "hydrogen

- .of silicon ogflﬁde The cont:acting conditions were as follows: ratio.

of to the crude,f d,t t
The e BeddEe Fabe iet veoboTSee s oth&YHRS 1o g bfomof
the reactorPTBS $&Hcr WRS el f%@b&tﬂ&ﬂéo tbpRSs tﬁe follb@idgaaGent 8gicbmng
zones were heated to 260 OC (500 OF) and maintai ned at

carbide wag @OsiGEnqd5Y ChaiRttonbe! the Tearion e sem%mb%tfqm 84PR9Ft. thBoHp

cont. n
catalyst/silfRR oAHARRT80 U5H k150G SERE AR MBI AbiRE,
form a botfoEeon2eBin@ Gohd& Sme(lb_t)ttofrodiatéigzﬁ Had ur@re $ibedisBibhtich (GBG
. %dﬁ for 360 hours, and then 343 (650 QOF) for 120
median porSRBEIFbS. BT G0 Bt Bl 74 FAIGE AL EEPShch Bares I B GOTo A
dlStrlbutIOIPfl’c(l)‘gHg %) ggfgl &r%ggx o tﬁﬁ?@tz@ Iof A NRSn ?&@Qﬁﬁﬁ&& aﬁm bottom

descr The crude product had
catalyst mcziu(mddg el g'lmshsoff nﬂ)lﬁlﬁ:ieawui aad O\2egrage ofR|ckgh zev igtam of 12.5

SSI n The crude product had, per gram of
catalyst, Wt‘ﬁ@%ﬁg&&g g PEE S8t %ES grans of sul fur, 0.0034 grans of
A 18 YR8 st/81i4sht HFARIBmBurY @ cdfdvid &Eﬁlo@ewﬁ t&f of the

residue. Additional properties of the crude product,
bottom coraacémg zonetb fonmTaBlop cRoiagting wneg TheHpw caxlaidlad a pore size

d1str1but101& 4 nassﬁél% : ﬁg%teg:}ga%&gp gfaﬁ)b'/{] gmtd% gé z‘rq( cgfe[hé ?o%ﬂ \Mnblgr &h e

ore size

pores in thPPbR: siHAdIBHiBLitidrhavideg®e dedvaenyin R@Q& Af ﬁhé @ﬁhﬂi&&dpo&e
crude product that had a reduced TAN, a reduced

diameter. e (ypreatalpvidraheded HP grams ol piskelapddhl? grams of molybdenum
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, relative to the properties of the crude feed,
whil e residue content and VGO content of the crude
wonrodweszoner e 99% and 100% of the respecti ve pPOPRISRI0@842139
of the crude feed. Exanple 7. Contact of a Crude Feed
Wth Two Catal ysts. The reactor apparatus (except for

nu r-and c ent of contacting zones)-s a

- HERE AR RN e B r B HEPRGERTH TaB8BTERE S wes
fed to the top el S tedctoanThe auad Kell fowdittiongh MRigrekbaresie, tdpe same

~as described in Exanple 6. A crude feed (BC 10 crude)
contacting @i brjtorh eonipctinezend end bawemisuprptt of thepragtos, The egudeo,

: 0 . faed

feed was cofffeai chiof dh el it RSER of BOBRGRELER BRE e,
contacting duaiditivns sen achilogszatie of Bydtogat gaano theppade feed ptovided to

the reactor g 160 O 1) A DB CERS ISP s ang BiEasE B BtV
(1014.7 psi% E?dhé KREERHRS 28 N H&t&’é@%‘é@@()s)oo b d}’iﬁ%nt%irﬁd]at

pressure S 6.39 MPa (1014.7 psi). The
260 °C (50¢ 8ntfac 28 higowrs nEempeaterdsedtisdtwonmmntasting adney wage 888 0C

increased a BriREnHAD SR Tt A AR G boamnd) it R0 e
288 °C (5 5ﬂpx?vﬂi>£ g@ﬁoﬁﬁﬂﬁerﬁwﬂ NY(GO0 CE LS 136G houhb Sarflthel£3 4y ATl 850

a wt ppm of calcium 6 wtppm of sodium 0.6 wtppm
°F) for 120 bpussifpica todal dustivee pp il 6F bppss.assi um  The crude product

a r.ar f..crude nrodu
The iy g B0 e Rl 5 Ry By RS ARETE, Bmgle 31
The crude ftodtkt hgd ansverhod BANMI®.42Addi dnl vefige PRI peavityast 10f5 diring
crude product are listed in TabIeSiE EIG 10 IS

processing e Xhprpiuae gENAchadape LR of CRBAPERAICH G- BR SR PLE Ueed
0.0034 grar\gllk g??%@%?fﬁ%?%ﬁ%g%?t\%@ﬁg? 01 L©f Pdstfue. Additional

range 90- 180 A produced a crude
properties ¢fithelumtie pruaiticteae listed edlABA.ETANM Fl&. Peduced t ot al -

o PG e, BELSGEIAR ST ML e
pore size disBEHUGOHERItR b QMG YRE BiafRYer iR é%ndg@rlffét\ﬁ&%%oof 8¢t A®roduced
e

respective properties of the cru eed. Exanpl es

a crude progudtthat bed eaeduced TAN areduced &/ WFe oo atht Hidpeed oxygen

Syst e and At 1.0 {4 -condi t ] h
e, S350 ) Y AR IS SRR Y,
content of BF cEABIPASIUCFeRIVES hud EEIH of Hleakyirttiedibbpettivg oMbt badle

each total product separation nethod, and each crude
feed. product analysis were the sanme as described in Exanpl e

Example ﬁ'}?ﬁlthctccﬁ{aaéﬁﬁggﬂg é@ﬁf\%ﬂ"wg .C“Xitﬁlgst?.i Ighgjg&tc%?%%g}ﬁflb na

(except foramtriey aid comiens of odrh@ting zendshciatdysés) thefhal praddet fepadtion
fl ow t hrough .each reactor s fromthe top of the .

method, crydeRipdHL: BTG ABOCTBRTOR TGS PRI Te s Tehs diswingd

in Exampl#\§S posi tioned at the bottom of each reactor to serve
as a bottom support. Each reactor had a bottom
A copletfast (Big 10 onwlehbaying theprepsnicscummprized én Talle 8y Fihd 0,

was fed to &aettgjé o ‘gh{e Sre':alc or 21 fe %raurdg Ifgeed HwEd! t'il?osugh the preheat 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 h', and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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were placed in the contacting zones of each reactor,
silicone carbide was positioned on top of the top

woanmisaeséiong zone to fill dead space and to ser PETAS2@4/042139
preheat zone in each reactor. Each reactor was | oaded
into a Lindberg furnace that included four heating

zonB @Bl Hedetidiad gn averagrel ANaHOat6 ansipn averpgetAR] gravity of 16.2
Ex
durfRARHRG, FO0GRde BRI DY bORPOPAR Ny 6 Papiif ghftium, 0.6

wippar &fi e, and 8 wippt) 48 pcmss)umaihe osidt ipeotedt hadl, baegraﬁtdf@mde
at al yst i ncl uded per gramo

Drogigtell G150 Eerna EujirbOGH St P EEFASH 0876 By al MG and 0.401
gralgb St(teelsrdu@ngdgxtf?)fél l#ﬁgéfgesogf tﬂ@&ﬁg\g ﬁé)ldﬁ%t da‘% fibkeli BeTable 3 in FIG.

al'ance being a upport
10. catal ystIS|I|con carbide mxture (12 cnB) vv|th the

cat st h i.n r ze distributign with a nme
i TN X AR WAL
cataBR0 WEA b2 szzértﬁsmwﬁoﬁ% ¥ P&h‘g@ lam@ts@wgﬁod{i@éa aacfltl@é Aoduct that

content of 0.04 grans of nol'ybdenum per gram
had@at@qzé i ,ANVI & Ilftdtuhvé total ealeiembssidign saipp and pbtasﬂ‘lum rohtenteshile

sl scuBR. Y HORPaRSr g i TR b SR prabRUHPEJig-04%.

and 088G ofthd Fishékiab pEapeRicd Of tHeXtkileSeédt8 C ma) was
p05| t| cined I n the bot h cont actl ng zones. The

Valg&ﬁr@mﬁ%g@#% Eﬁﬁﬂﬂﬂi‘ns OE?ﬁl re%étgrb%p ! tugsctgg(lietﬁbfog nf'}ﬁﬁlﬁlgber and -

coneup@uontacAngeéndsy) @ atlitataya kylSitingi théthed) eaet it @rdﬂu&t $épBration

cnB) was positioned . in the top contacting zon
me’fémﬁ ahe F%oemﬁﬁr@%%ap%lwwm the S@ta%s described ln@mwle 5. All

cata%%%t@&je e QR sﬁfcoh:%%ggie% §Vo ?'th 8 éIQS siliB&h catrblde to 1

denum cat al yst as descri b con
partz@ta@sbﬁnlEsseuthﬁrm@ mdlsatml X €l umﬂdnf&d ﬁ]o&olﬁlrcﬂ,&hhadereaﬂdr was

fro HEﬁSI ti oP%‘%gE 32? ﬁotr[} h co C%}%g F niﬁ?ﬁg&%rglde was pOISItloned at

the B&fo@ﬁ ¥BédchirkdcERNE sé‘r@é Qé Qﬁot\?ﬂn’f Superd 4Bck %%1):‘[0%% a bottom
positioned in the bottom contacting zone.

conigeiéng zdnaatd Aol boidanng Ahrk efﬁft@ahaba,talwstl’ Smlmcmd eairbl @emxtures

werd bﬁ&c{) 11, tﬁea E:da | ﬁ%lng az%ggsg)f%i %gli,egﬁg gﬁlc Ro& ﬁlgi]F lygas p\%;l{lﬂned on top

of tltd”tep baxhtacﬁﬁ% 208t PYfRldesd shacsataeistrveAs ﬁ%éﬂégﬁi&i@hn each reactor.
catal yst/sili con carbjde mxture (12 cnB) was

Each saptor 9iae dpadad ire 2 ddpdbermivanace Higt mshusled fous heatingschaanm

R 0 PO BRSO PR 05
I\/E)In E&}tmpEsS fih hlheaiﬁdcd 1tnbBilbdétﬁmi/ﬁﬁkelrba&mysmlﬂﬁo@tar&de mixture

erature o 80 (200 OF) for 12-24 hours to form
(48 P s Rog o8 f besoimsPactmerpnaalhaeptalpe ipelagess peregram of

cataBRITRA6 2240t B IE@BI'bﬁen‘tmn, \d27 gldms IGeLhUdR d GA%MRS 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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fed to the top of the reactor in these exanples. The

crude feed flowed through the preheat zone, top
woamisaeéiong zone, bottom contacting zone, and BOTAUSE004/042139

support of the reactor. The crude feed was contacted

with each of the catalysts in the resence of hydrogen

gadn Exginpls®: pmgneadeiaed melybdenm/ @cm earbigle mixture

(48 In%k ! o%ﬁlﬁb\%cgmlég E?{ngg /c%gﬁntfgt@%)n%%:géj&% ('(‘);]tygii&um/cobalt

catat}rsﬁ‘mﬁlmdai @fl 43 geimssofsh@RbdRsmE 09)4M§3&11631ﬁ]c@b51‘[,p§ad)0 021 H$Mns of
was Q.h 1 during.the first 200 hours of contacting,
phoscﬂlilﬂ“lsﬁ‘@ﬂl the halaper heing alymgnaisupperit he remai ni ng

C O Agh R TSRS AARAAALL SN AR R o

contAéﬁxgrzoﬁ@OTh@anbdbimﬂmtceﬁth whsthe same asinl the topt @ditdctigg zone of
ge@ were controlled as follows: the tenperature in
ontacting zones were raised to 354 0C (670 OF),

he'h‘ij Eﬁ&nﬁl@"l Oofﬁefn%l% : ouﬁ‘l%f st 5@&&@%5&%&@@%&&9&&8 g zone of

gdghedat 366 0 r 200 ‘hours; raised to 37

Exal(np B mixed|withasiligicapigdé and G0k in te bot Gmxtladtmg 38%es (60
C (725 0C), held at 385 OC for 200 hours; then raised
‘o a finaltenperature of 399 0C (750 00Q) and hel d at

39%n BLarhple 1206h Medalctned R61yBddnhihicled BhaRkY/ ﬁﬁcdﬂerﬂéﬂﬁ(ﬁe mixture
2300 hours. The crude products were periodically

(48 %anyﬂé@@rsmgn%méhﬁb@r@nrmtamaﬂ@g@ nl mmakcnmd t he
mol%&éggrﬁjngcg%% C %Rjﬁ Aﬂcqude agq%rtéxg)@ ata 15 '()Q)g rg(rgrg yll?genum

0.026 rgmiﬁs Wmdm,t@dmmjdgmmd of ph(Epmsmls asltlﬁthk baRhee b¢1ﬁg ellniifa
Table 5 in FIG 11. FIG 12 is a graphical
SUPROElnr esent ati on of P-val ue of the crude product ("P")

\ée [Aslﬂéll%HéhLﬁﬁ gﬁalgfstyslg]ﬂco%‘%ﬁr(}g@f@le)%& ggfcrﬁgvv% rsxt?%%% fri'e top

e cru
conthgmgtzotie. 5Thdmotybddmn cdtdiFst iab4he sarok 446 thefppesatttitd®one of .
B aé ue of the crude product obtained by contacting
xapple S ude feed with the four catalyst systems of

Ex &l cefford tHelMERSHAES rhV@hif offMExiéPAas D&, tﬁéﬁeﬂeated dinan

P-val ue of the crude product remai'ned of at | east

overt 1y terpeshyist OKGAT@ RDOGF) EoxRpdcapuss toform ﬂlearadmfeed n

EX&I%]EI%S E 1géﬂa mtgﬁ'gspraoﬁg%%§ %@ﬁ%ﬁ%&%%@ﬁ%&iﬂ% fel e cErH%e fA ed was
fed tBivetop @ WRSedotdr: infheaBekditplBs. VB @udd febd oGl @ﬁogﬂpﬂé pkeheat
for each trial, it may be inferred that the cru

zone, PERRHCHRg Zoney botam é@lta@matzm@ayd botigmsupnart efghe reactor The
crudé ?&H%'c)ggtaﬁgg 1&?%'39 ?@Ie égﬁ?é{sq? ?hef Pé gf lgfdtr?geg%%g

Contactirecond oibns forreeataemmble et as\fellcyws: qraab afhydlopémghs to crude
ni ficant porti except. i n Exa

feed%ie} 1o Forition rand OB Nval e 10 D indpesalapressi of each
syst&Hh ARb 6! qua grmaﬁg&pamg\/ Qas Q%th ha&;@%g@ ﬁi’s?tz% Rol¥ of

crude sus run ti
contacing] aysltth@ybmm torl.@ héfqrrthaswrrmmmg cdsmabtmgemnegagemperatures

148, 150 1 net _hydrogen
i o 5P ARFS O 351 (o OE) B QUL LPEaar S B Rc I SoiBours,
the t@rﬁbé}hﬂlﬁés i Xtﬁ E@ﬂﬁctﬁfg FREMER B dilod dsGSRALE: tEletpeflre in the
hydr ogen upt ake
contacting zones were ra1sed 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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crude feed over a run tinme period of 2300 hours was in

a range between 7-48 NnWvn8 (43.8-300 SCFB). As shown
woOonodsloas3013, the net hydrogen uptake of the crede/uSemdo042139

was relatively constant during each trial. FIG 14 is

a graphi o resentation of resi cont ent, _
‘fem@;raftgg th&} i 523.0315& e e Cor 3@5 bewsgPba iRtel qonfreling
tim¥8F S3®) Kods.time ("t") for each of the catal yst systens
of Exanples 8-11. In each of the four trials, the

cr ublze prdeipodudtaver peeiltally emalyzadito déteBBine JVR dfydtdeen uptake

esi cont ent he crude. feed. Plots 156, 158,

by gt Ge BoPlic, Y60 BSEToSSIHF Epritets SHSRIBF et Average
valis qeitisrop&ritabMae chie Exmaﬁl@@tprmcw th Exditisled 890 oW fidled #eTable 5
. _catalyst systens of anpl es 8-11, respectively. As
mHGohh in FIG 14, the residue content of the crude

pr tAk ' relativel stant. dur i “p
O o 2 ARl oo TR P S 8 produge (77 versus
run Qi@ ébr daclp bEhe BhialysodyseinsTdxgapldd SARl. Thedthde/feed had a P-
crude product ") versus run tinme ("t"

th "D API t for
valye.giiet st E@E%l‘k?gil"r%;}éﬂeam 1906 remegshpt B IS@_(;@ of the crade
ol 8 4 L A BRI L B e
8-1imdspedtivelyc dtoa§6a heurs ttenB-vafueof alipdrede Brodldct remained of at least
S BRSBTS, 1
mos-]][: Bg tHMRhn GHARY | AMhOEn EHGhe Al @O@ﬁ&ﬁi’ﬂ’o? Ekﬁlﬁf)lt%;lsl e Bvalue was

.5 to 4.1 degrees. The iIncreased APl grav
1.4.cBronethgdhualue of tha calE pgrdaet foy eadh triak itonaydee ipfarchdothat thercrude’

tei A ik R st T g et Pk o T i feed

- did hét phaté aphiatsd| As@RSWE ANFRD.11QNHRIP-PANIENthe @AII8 Product remained

expressed in weight percentage, of the crude product
relafivedy cpnsjart dygng significart portions of gachetaieh exept eExsatrd¢ Y&tin which:

the BY B Qfscfxampl es 8-1 1. Plots 172, 174, 176, 178
represent oxygen content of the crude product obtained

by RiGniaida ggplibsl reprosatdiieadf wetHydidien eptat ¥§ er@lé FeRIEH,”)

of Exanpl es 8-11, respectively. Each crude product had
Versys ryL e § tobﬁ%f éwf ceiplygt sygisms in gy Rspseppoldpidareengay. Plots 148,

h r . .
L B AT e R B M ARR AT EAL AL 0 ok HEea wih
eacldoff the gatelystsysteinslof EAsmples ¥l 1i, nespedBvely6 Net hedroggrgaptake by a

tent of the crud ct remained relatively
erudedref v 24p Be 60K obF ot storh THaEe periesr Al Nom/m’
(43.e@oetsom3y AORsHaR Fm.wgeﬂle%ﬂhfmga{ ufthl® G ude feed was

product denpnstrates thaf selected organi c oxygen

relad vty oemstant dpeng eaghdad. duri ng the contacting. Since TAN
| sp. red d.nth les, it be inferred
IR NN NN N

percRh@asiof cRXEGREIUC PMROVISSuAE tieAUEs tore@biest th ehilyeVShtems of
t he non-carboxylic containing organi c oxygen

Exapplgs Sohld sln saph elhaprus trials, the cruda pradoet lndrediesileneontdnt of 88-

03 Sur 6 0 7 psi), .
N e N e
contefdFahSERR prodber obedueet byodon@ictias tebecriRE™edMath GRS LAY st

was 17.5 mﬁ@% based on the wei ght of the crude
systems of Examples §-11, respectively. 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 APY”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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feed. At a tenperature of 399 0C (750 OF), at the sane
pressure and ratio of hydrogen to crude feed, the

woedskenn of crude feed MCR content was 25.4 RCYUS2004/042139
based on the weight of the crude feed. In Exanple 9,

164at 6éﬁg§wr€§%g$t;{ E%Sra\/?{yéﬁ gge;crg G é@gg?toq%p%grghgfnga%‘ilgg the
crufd fé@@ \xflﬁdecﬂe edtall 60NNV B £ £104 1gle§§}_13 res%&%véﬁfd Yfy Eécq{bf(?fle four

crude feed MCR cont ent was ased’on th
trialgeeaghtcruste nroduct hadie viseesdty ile ralgeefrq@e p88tit%e7 oft. 3919 ART gravity

of o rlibtorbis MEREET Bk Pant 0 ST ud L PR SRR L ET B
corM8sont8 tWAPb%ﬁa@ﬁy%ﬁtﬁe@u&éﬁirQMctﬁfm dfechbfe 122295 API

This i ncreased reduction in crude feed MCR cont ent

gragisniribisrangsess f her! 17 Yol thecAPLgrawdy Qﬁ)tlhe @ﬁglee”e%dqd 10

oy 13 Qe hiss Dbt R o R AR Rl PRI E Bl

per&anf@é;’:\d)ﬁhe aitudle )dedu’Eh(é‘S)@”)eWéﬁdﬂf@ hestigie (aNsfor aidh dfiad catalyst
contact of a crude feed with a relatively high TAN

sysemat srxagpis 8ol k- hPlatsd 7ér 1 el 20 d 4P &tnyetest regn certentipd the crude
progfr'léﬂ gﬁmﬂkﬁ%@%m%ﬁh%@le TR AR\ ﬂf? tatydt! ggse{ngse gf(rrﬁak%ﬁr?dles 8-11,

uct m xture st Mty and wt atl
respeetivdly.d Eagecrudppaidect had Iaa okegbnaontbat afa:tdmst 1 goayielid ¢crade feed.

re, at S % of the sanme pro e crude
Bach gt HARTAL hed P Opiesn ApuaEin A Re e O-00R fLOU s Gt per ram
of ¢pd r%ﬁcﬁ‘ 'dﬁrngé) éacﬁQr{%lo fAst MABWATEIR! 2P ?Jet d)@l?eﬁ’ Eordiift of the crude
cru f eed pecifically, as shown in each

progumg r@nmd@d retadiralst @nﬂvast gheo QT hahrsof ¢ordactiog tmabl r'H@ernlatlvely

condBliiS el aoplipath i o SR 4p TR er ARR O o fpigpicppyeen

: conﬁifouhﬂl@ar@ retiRed @@Gng BB oAt ISHAR TR dasMidoe@RRY Bthese

of at nost 61% of the total N /V content of the crude
exafplay, it Wybe g shah phigash a pottipniad theparbgwylie coateinirgerganic

o SH8NS s TS POR AP0 B P O PR 1 i

oxy@etedomﬁ'dlmdaverage VGO content of each crude product
was, 115%70/ of the VGO content of the crude feed
%raamafgwrbsconggms oF a2 "6 D DS S04 S9¢Pa

av
(1094.7 @EEZ A la 5t E;V tB Enfk e S8 NWILE ¢1 (ZdﬁCl}B)t fhe

VIS |ty Oor eacC e product was at nost
redwdtioo@$ ctuge déedt M@R:mmd:hﬂt freed7.5 Bbuybhed ohahd deighoof the trude

feody A% {SBUETASHON SHD SCHEAT T8 B BB B TAR PEgrogen to
crua&@ed\ WY tdudfidH drtruddyREPORIR St Rk 281 wivs | HAsEXGH Rk %lght

14, each reactor apparatus (except for nunmber an
ofth@mlémfeedf cont acti ng zones) each catal yst sulfidi ng

cr e R Bl Rba s SER1 2L 200 F Bl PRE 4P Ve

(10E¢<a§mb @nf a rélid ofRYRbHRIE cMRIE Eeddl @fq@owrhhmépmlmm) the
vol une of silicon carbide. The crude feed flow to each

redyciign 06 erudg Seadr MR ¢ratanppyani 7.6 W basd on thoweight oiohe erde
feed fA{ i‘%n{p%?a%r% of 3% L’C?%b %ral? Iﬂfgeesame pressure and ratio of hydrogen 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.

75



10

15

20

25

30

- Distribution Widla a Median Powe Diametgr phé

b ) 1 B bl 19T BTG Rggg%lgt(%;@wefar Rumber

was positioned at the bottom of each reactor to serve

as a bottom support. Each reactor contai ned one
woamisaeéiong zone. After the catal yst/silicone earhiSgm4/042139

m xtures were placed in the contacting zone of each

rea SI|IC ne carbide was position on_top, of €
! o ThoRExTRPleS SoBABEe 17 doRebd A HEb e ditt Sy dien
TAN @I“/ﬁh‘ 82b.8% A8 dnB o? ﬁﬁ)’i‘e Eﬁé’i%t@ brodﬁ@&ﬁhé e’ak 9focw€§ while

| oaded into a Lindberg furnace that included three

mafndaining ghez@*néfsfecé/mtelsmod@nt myxtuee stitalifyraad geith lzeilﬁtlevelyt sl net

h
hy R RS S Ra BN R Brorres KBRSk vy B TR wne
propERRS BEDe @fuddIeld0 diMe alscted\pfopbaiey 6F theickhideqito@@st Meftewithin 20-
m xture (40 cnB) was positioned on top of the silicon
30%alfl§h€d‘@memmnﬂfh¢stﬁéh@:@ﬁﬂ9&eﬁng zone. For Exanple 12,
the ﬁ%ﬁf%f?ﬁl?ﬁir_a wn 11? T\éel% %d L‘é'#:ﬁ]o?%eaér%@e SQr%ﬁu&E gv%@%%%uced with a

cata
netn@uwgd@ optakeBy &ie)(ﬁﬁdea&edﬁcﬁm&ﬁﬁ}ét 441Nﬁ>%/ami‘qlzes SCFBYr Such products

anple 14, the catalyst was the nol ybdenuni vanadi um
A

hadc%n alejage TN of aipneed % af the s deed, aurbanateragertpiahNi/V content of
at 1{3&3 %'1 3/' SMfe {o?e[l I\Eﬁz Y r %h guei@fe@d 3751 &fe%glﬁﬁ@ﬁiné QtP' Gilue for

rogen provi act or
the\msxie]ﬁﬂi\lmﬂ\émevé 10@0Be S@%Ege, rekibitd/commient df bach, cradedprpdecs sws 88-90%

oSS el A B 0 oL BB B ot

wa®li14-1 R, QR ?hen@GOt R ofihe 3ARle Q&::df Ahehdbra F@ Wpg fzﬁf‘ity%f each

total run tine of 360 hours. Total products eX|ted t he
crude pradocti way 110nds Yaotitheeyd gs@pfa(métﬂ@cbra@e fted.owhibsettie iviscosity of

bRt PG O R G P G W GO B 0°15°°
- Exfifaipld V91109 WorktRé @S GRsde ﬂ&dWm&ﬁalv@tsﬁsaﬁﬂEﬁ)Pores&e

| n

the crude product had a TAN of ©. 75

anddoritdne of cantketihg ednesi), tdack bt&al;fm syb“xdiergméﬂaaa,aaiblu ]Ebtal product
catal yst, net hyd en uptake was in_a range from
sepagtin Hrqﬁh@dta@ §2 Nﬁg? Repdpcipnglysiseyes thg samg asdessyiBedypgExample

5. Aﬁ‘leca‘&aﬁ %ﬂ'ﬁgﬂr witidnd ﬂ—ﬁ‘wold?neia% SD ﬁg)ﬁ cEfb‘i’éT@ OFtter Qu feed flow

romt e net ogen u take va uring contacting,
to gath wastoe sias ﬁatret&ie tt(b'_[fad)f thy draope tv tha botenerf dheadactor. t$ilicon carbide

ate.of 10.7 drn contactin
was PisTed 3G bRTD RO et R 7S . PO RSRER iR reactor

corﬁéﬁﬁécp&%rboﬁ‘eéﬁhﬁ’@z&&n tAﬂ‘@ér'tﬁ@ca@él%rQ)‘éﬁlcbﬁéé‘arBﬁdQ AYRRestPerl Blaced in
used in the process relative to an anount of hydrogen

thegontdciing zoonvé padhgradton slbcmesbldaawammeémﬁep of s top

coririia Rt Bup g COREER 4o UL Die e gere ik FSiopsach

rea®br PROTAGEd b ALEIIBEIS. fuded thatiahilivd eQRaathg 8nds R6rresponding
crude feed with the nol ybdenuni vanadi um cat al yst

to tge pephed gone, dharpatastiog gete, and thedottam suppart.whke ¢rodefeed was
cor B LI AN e LSS kR 5{&3&%@ of By QGEGESf rom the

Ui Ca
A catalyst/silicon carbide mixture (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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Exanpl es 15-18. Contact of a Crude Feed Wth a

Vanadi um Cat al yst and an Additional Catal yst. Each
woeeistoeézoappar at us (except for nunmber and cont ear/uso04/042139

contacting zones), each catalyst sulfiding nethod,

h tot du ti hod h
o ool SufeR B Shulis MEe fete NBUE S %&ﬁﬂwgen
to tRe crfifid feed ?d\bi&édsto\*ﬁ&rl‘éa&bf(@ﬂs Y60 KnSinhd @000 s@FBb cteﬂsv whs 107,
vol une ratio of arts silicon carbide to

andqaiesaingsvasif? b (é@ ¥ wbiy e Therendactiog zormewrp uhd@edl mcbmentally
o B AN St B PP SR8 b G AR oo

run Bigsd $fi3oeduat t he bottom of each reactor to serve as a
bott om support. Each reactor had a bottom contacting
z onBotalrm%uthﬂ@é iferantashng eres ang prere gaparated as described in

t
ExHE 5 N LS B AR RUHE Ch R Tn P EE el il
systtéﬁﬁ [ IhIBBdaﬁqbla)m mem;@&ogehelptakﬁ vennt @Z Novgm?2 066 SIOFB)] 4rld the crude
space_and serve as_a preheat zone in each

prOWeCéb%a TARheho éaB”t Branyple 1?6&‘6 SydrogenURipkstping range from 2.2-
3.0 E\gﬁ%ﬂma 3t é 7 's@iﬂﬂz ded t&@%d@ BRduBGhAAEANGR b SRRARMN 09-0.5.

e pre eat Z0 e two contacting zones,
In Bxantpderi 4 ulppiog bonthcrurgaxf theeoradpieed withethe armdixhdamm/a/amic;imh

red as descr.i bed i n. Exa 2 and M Eh
caraf§i% B PED BT i Ry a Tehes B DS N8 /i G Tgnap 36
SCER L WHAER) hikPife eA1dR tp?@dum Kl eANAR aGHRDe GRS 0.2-0.5.
positioned’in the bottom contacting zone, with the

addfroimotha netchtdad ges tupksde rvglutehéurmg gﬂ@@@ﬁum 1twa&¢sylmated that

SRS rheatelet v PR e VBt b s PurTreliontiipe of e

cm&@ﬁe@@ﬁd tHeGRASHIIMA chiayst. %ewﬂiﬁﬁdﬂhygr@@ﬂ ﬁurlﬂ@c@tzﬂjﬁﬁ% Qllows
an additional catalyst/silicon carbide mxture (30

1355&?@}08%@ be gsad; ip Medprpeest Frlathistte smarerRiithydepeen feed in

oL G IR TR

for Bess ijdroganddingroonatdhgy/tehdsstol deceasecthe bosﬂsaoﬁtirmashmg @3Bude.

can s positioned in the t ont ac zone.
tHonally; sontay 8? e Tesd @rtﬁéhff/ 18P Y¥3%wgﬂmn@émcatalyst
i
pro&li@d %rﬁﬁﬂde;}%g?tt&? ?;Jrlllgl a°12§$ aﬂli} Sv%al'%g%\?% tthTih% GHRGY HAErEFR R oduct
prodmiegl lﬁldmmmwhn@maldalunokyhdmuyscatdystpr epar ed in Exanpl e 4.
I Lj co 0% "ITB)

A CEQ ]
Addi&onEVCﬁfﬁWs} E@lﬁ%&ct ﬂf}ﬁraﬁﬁr @Q{e?i fo@ Burnb@ﬁ’!ln\d%htent of contacting
U S A") beads éBO cnB) were positioned in each

zon@@n@a&btcaﬁbfst@ﬁ dlng)rrmﬂ@dg slittoil Pradie, se}er@tzqn r)ietfngd, and each

cruaEFx a%rgg % %_lplg% E\;Vf?e I : tegse %iepscfﬁ e(flpo ”ﬂ’;&p &4 (?. ysps were mixed

witl biiced edBideeed vbluawadtid bf D pai §1h@)nﬂfaﬁi’i@@io IZpe&Ecatﬁl?ﬁ unless
contacting zone, bottom contacting zone, and bottom

otheyppssopdicaed+ e prade fasel flophie eaelyEracios w@s fiam the ipfthereactor to
the ‘I%M}n %gﬁ{% r@%ct{)%h %ég nglac{a%’bgge;w%%&?t?mﬁﬁ %?ﬁl@ %ﬁtt&gl o!%géhor%%or to
ser\feCds|aCbmtonr fipport oEadhyida@gelmd a bottom contactmg zone and a top contacting

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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gas to the crude feed provided to the reactor was

160NnvnB8 (1000 SCFB) for the first 86 hours and 80 NnV
wWO0303/0663B) for the remaining tine period, LHSYCWas204/42139

1, and pressure was 6.9 MPa (1014.7 pS|) The

contactin eat ed i ncrenment to 343 0C

Lindlgrmg fgpgyee %b%trm%luﬂ“éir OHHDGING ZARES SREFCTRIN tngltﬂgtp pfeheglyzone, the
r 400 hours. These exanpl es
dpgrl%%lg{sm‘?éélggt gttH%]}gﬁdggtsﬁgf 1lta crude feed with a Col um
5 rimteath @amqilgl,sthe henadiug catgpstevasipzepadidsasrdeberttiedin Wikarple 2

of £ ter of 350 Ain conbination with an
anda"t?fg? tgﬁlﬁ) C@éﬁ‘ lpfs‘ofvl ng a pore size distribution
Wit Bapi B4 aﬁ%ﬂ&tl@hﬁ'&ﬁiagfst/émc&q Eabide Iﬁlk@@é @15%1399@5’{\

in the resence of y rogen source, pro uces a crude
posjsionddiot t wboﬁorprcop@pmng@rmh‘aﬂh ﬁxe@ddﬁmgle@talﬁﬂt aeingéha o

mol§ e Tl bt G E e el AR B PR At

catdl taflicved earbide ntirtike @BQﬂéy Wwhegosaiored én ﬁhrelié}@ chr@ding zone.
Addi ti onal | during processing, relatively small,

hy dindisemnlap iee aigition ceralitsiHigenscaRbide spsare @l om®) was

S o e

molybikdrnt erdyit@refaxahipt ©8 nithotdesdriteddn Eetempled Ulliesvanadium
produced in Exanples 15-.17 each heg a total N/V/I Fe
cataébﬁt/ts%wn gdrbige %&ltre &%%m:maaie%%w dnthsfpp gentggtingope.
S0%, mahihy 1’15%954'(1 i¥10 £l AMal §1¥10 1%{‘}1{ @'{30’ @mt)Qvatsq)%ﬁltloned in
sanme properti’es o e cr |t|onaIIy
the bottate cpntachingt zonp;wﬂﬂm decaddmoﬁadamaﬂﬁss bdibg 1h¢ makyhdé¢radh/ganadium
API raV|t 100- of the AP ity of. the
catdlysaSbrbi 1F FxEohi ookt vepadip saip Sl cBbighatsre G0 om?)

waé%ﬁfon@&ﬂﬂ%@ttéﬁé’éﬂt&mﬁ%%’ﬁé'OnS (Exanpl e 18) produced a .
product with increased viscosity and decreased API

gr anilixpmpls B8.iRyeext d Glase Works GoinoyationdNam| Y grkaVis-4x.) beads (30
|ngreased viscosity and

th
' Cmﬁggfee%ssg[bonﬂ%’fn%arcg\?f){r%mn?gtz may be possible to infer

-t hatruae k$ 4o A4 Brivgl) YorEE taa@flésOrs- 08 havigg tepiepelttRGummarized
was initiated. Exanples 19. Contact of a Crude Feed at

in Tghle B HIGLHowas feddo éhfﬁpa@f thegeasiast g cahi@ feqetlomiedthyaigh the
h
Pl Sk B IR S5 R T oy o o

read%bxG ThE&rudehfeed ont aaitaaigl withdadh afiise vetalgstam the lpkasersce cﬁ
rati o of hydrog crude feed vided.to
hydregen gas - eRtagiye Mm&r @1@% Weremsg QiYe TRHQ ofhyslrogen
0as e (1A dd @%Lv)dedcwﬁle T EIPRG idsUi6e mﬁ/ﬁqh &1 RRHNE) f&gt%le first 86

zones was O OF) for the total run ting.
houES(aImpBOeI\Iﬂ:é/,m t(660 SEIEB) farthengneonn @t pgrivh JiHSY easdd, and
h.1to 12 h .1

preS R M (1344 R i ThERpteing s W@%}%@Cf@mmﬁ% to

343I d@? 686SefbveP a §Bridd demélal@d ARinfiAd R 44338k & tofal buk Bne of 1400
ours. In anpl e 19, the crude product was

houasnal yzed to determ ne TAN Vi scosity, denS|ty VGO

C oﬁ%ﬁ% é)&m@ﬁd iff?ggl}%ﬁg ]’lldé For%a&%?%tc%% wﬁﬁ a Co‘ﬁil 5 metal

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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salts of organic acids during the tinme periods that
the LHSV was at 12 h and at 20.7 h 1. Average val ues
woanostoaesopr operti es of the crude products are BODMS200M/042139
Table 6, FIG 18. As shown in Table 6, FIG 18, the
crude product for Exanple 19 had_a reduced TAN and
to the SUREPIOPFEies QY \%9 Crl&egtp ¢dy ANy THNINZRIOGgsEINE, relatively small
hvdtb S thd BEIaE Faid Gy while the APl gravity of
yth% g&ﬁ%%lﬁnoduct was 16§ﬁ€?8@60f the APl gravity of
t heSpacifitallf sschovmwe Tgble 5¢ BlG.d 7otheMBRlequodien hat 2 TAN of at most

15 R R e o S APBIR ont oFfe G4 PBHe rbduced in

Exirﬁfﬂ% !5’ €7 b H IR St Nfi/\/t/ﬁ@ c%t %@Q@Iﬁﬂ&t 44 a%xygen content of at
asphaltenes content of the crude feed. Fromthe wei ght

moptaii%e anfl vmlbmftaé ntost Ela@mlth@m@ woperties ofithel crude feed.

AR o Thfablied ha Sai R dreBEs 1P o et BRLR APTBRvity of

100:@@3%@@&&%?@% hacfuas@@acy to formcoke are being
reduced. The crude product al so had total content

of pbt eesipsinthe spilewpipdust produeadnder ranmeatdlytigeonditians §Bggmple
r
18)%&0{1}.&&1_% Z}r \87?1;1 Elg:% a%gc% W?osftﬁ gﬁccl: ?gcg'gals%d %&’I gfh%\}&g rgl%fve to the
V15&Q;1t9 @bd afP1 gi‘wrt? ld)ﬁliercrﬂdmﬁeedlt Foin the @nc&éa&d@ visesdty and decreased
nples 6 and 19 denpnstrate that contacti
APJ: swa}ty,. HREY gs ﬁomzble tﬂﬂn? f;% gokipgAnd/prpo amep@%mﬂféle@wde feed
tacting zone is greater than 1Ch 1, as conpared

Wa% %%éaq%?ocess that has a LHSV of 1 h 1, to produce
Exgmplbs 19r €hmnttct oﬁ/at(ErusllerEeledmt Naoipes LH&V Thecaladting pystems and

se| i vel chan er of ude feed
the i WG e gl s SO BRI FARIP BatlBF ProRsfiicEo T Fheporude fecds
areHste@We ThHE 6GRM@EC] 8 NPhdERERERg EShdiorR8Ndre amkm .aratio of
vessel s of reduced size relative to commerc

hydroggn gebltethgsserds fsed progivgl tetheveassu|wasi 168 Nm%/mal(%/(lm SG13),
e SEHIE B A% 3RO REm LSl e BRI RE AL a7

(700XB)Hk ehe t6fafl AMCirge.f BRCEAdnigle $9 th£KH8N| duridf@. coﬁﬁﬂtlﬂg%va@fncreased
a Grude Feed at Varjious Gontacting Tenper at ures.

oveg griered PHBMS fore ik ' d4nd2 bh emélé‘faéllle;ds%téz\he rfar %hO%r?@da%en the
LHIGBEA i p&gaée t(lJ:‘?e dn ﬁa.n(.? IB%H&}]%H l:i{j%f g‘ﬁe%%lr@é/ hégs t he

properties was added to
t helt Byangfle 1 fiehe emde prodavidwasnbbetdt dmtdrhllmd‘l"EANl\lecosny,
cting zones in the ence

s in the tw conta
dex@*ty,%éé@@ﬁn{ 66%91‘5&98?“5 tremjiéo et angogn metals in metal

sal§ QP bAGhIcNYid& AR YR tEnOP&IRIS %jat ale ISi'Ié‘f/%a%% 12 h” and at 20.7 b\,
tenperatures. Contacting conditions in the

op
Avempt sadtésigr ﬂmrpeop%ln® afshd allopmedudtHBY shawn in Thalle 6, FIG. 18.

N O T R
TAﬁ\ﬂagﬂoa o3 ’Vls%ﬁgtﬂe%%ﬂ 'E(?th%%l@ afd MBa/idcd QAo fih® Stulle feed, while

Cont acti ng conditions in he bottom cont acti ng zone
thewidtlegradtyf adltheowyde mqsuctvm@ 1D4:119% Qfeth'p APhgavidy iof therpsude feed.

A b ST SRR et RO Rttt o abloaedle) “ThEy M of e
MGOX es et anias abphQ1tdR8 coddthwds Rdided relatwe 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 C;
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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The total product exited the bottom contacting zone
and was introduced into the gas-1liquid phase

weepar@tor. I n the gas-1iquid phase separat or, PCAIS2004/042139
total product was separated into the crude product and

gas. The.'crude r dically a zed to
PO P HOA T A1 ﬁét gt@ﬁfe@/ea e als % gbthe same
met biBific ERNe FRA. FI'h@ @ﬁl"ﬁﬁﬂ c%%te%t ofthd @ﬁlde 9«%& wgpk@m@dofthe sulfur
during the run are listed in Table
cormgentohd tieetwddenfged.a TAN of 9.3 and a C5 asphal tenes

t 0, {
cr uligarelBye 19 d Rl e RN RO v Rgen FARPRfolled such
thaPa T HVhadu Cgﬂ\tﬂé édfacting 2sRhal gtré%t"t’é%&heﬁpm Ehtas QBm@atQa % a a process

gr ans of asphal t enes per gram of crude product.
thatsasasbﬂﬁt’t@ Ads’s t%pttoéme @hda predestsiwith sirodararongatesatThe ability to

5 AL AR TSR0y S DB v

10 hﬁ allewy e qamadmg proasss aé beﬂpérforﬁﬁ%tﬂ fredsbig of aidatedCard @Dtive to
of the sanme netals in the crude feed. The TAN of the

corpmgrséalyrayaiieile yiesselat Arwllen perdsizemeaymalievobe treatneqnt ¢b
dls%cgﬁg’gt téi Eudéd %5 gﬁgg]irsn??d;%t é’g&?%ﬁ@}( g@e%ltg%'hg(é%igg gﬂ"gﬂgﬁlﬂg(for
exwmmeng&hmkdmshuﬁgn this case, top) contacting

em n the cont act i ng

t C%}NE
Example 20, . Confact:o rude Eeed at;Variqus agting lempexatyres o The

cor%%d?}i;ﬁgn%ﬁeﬁﬁ‘ Qtﬁf‘@l@ cEtQE/sfsE tﬂe%'élmgfas g{ésc?t%@@ ﬂtﬁfﬂﬁie 6. The crude

Iin the crude product relative to t
feeéiaphag thermspartien lested infTablee7 oy ki 19 sed addkdﬂlotthmmldf yhe reactor
n net al of

and RIS b WIESRRNET 48 R e Gys PresincE of

: hydr@ﬁﬁiﬁb@rwu@e dichddeneathice! Bhe fRY coRRTIRE Sonds SRS Blbéi‘é‘teﬂ Bt different

the total potassium and sodi um content of the crude

- temperdyres- from Exanpl e 20 was enhanced reIatlve to. the

r edéSBﬂa Jongﬁ%{lg %tﬁe t%(éo%’?féhﬁ%ﬁ LS \ﬁéc'rg :\:ﬁpct& vS Was 1ht;

the Cru

tempefmmramﬁ t}ertbtd eorftﬁﬁﬂgtzeh@bva@%w‘t@(S O °x‘9 uaheus bﬂbydrbgen to crude
each exa. as_reasur ed al ue.

feeti Rt S éara 199@ SEFB; %qdrtgtsser@ﬁtaé& J M}’az(é%‘t APPiows
renpy ctﬂf&éoﬁ&tttﬁh?{hetﬁg Esgéijg?fmtﬂ@t on& ?EP%) ﬁo&fg oLHSV was 1

 exanple aspha or netals or gani
h;gemgepturdiat thé boteona cmﬁaa:tmgczspnt ovaf 81 5P @ 66O sa manid/od Ihydro gen to

erod g e Al R LD CE P e b BIP A APLY 7 poi.

Re mpH@toteq fprddaetseg@@ AROBHI S &ntd NG POl ARALAS il BMo the
such compounds to be renobved before they plug and coat

gastliyuid phast yeragaton: He theshgasilismidptsise sepatator], thiegotaf protiect was

{ h { t.hat
sepRleRil e Ot Bloapef el RS e BEPR G o eisnflt Guatyzed vo
det@minEPANPEd Of asphdfetélecone@el and a Catal yst as a-
Slurry. A bulk netal catalyst and/or a catal yst of the

ap pAV@ragct wugsgonibe prczpegtmnai cpide @rmcmolgmané dgfing the run are
hstgdatnaf 37 BSG. %%)O”g u?r}; e, gefedthhﬁ %rﬁxgk? 8? %g éné asq a’spha'i]tenes content

me nt's,
of 0.055 grams of Cs asphaltenes per gram 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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and reacted under the follow ng conditions:

tenperature in a range from 85-425 0C (185- 797 OF),
wonres®de®7i n a range from 0.5-10 MPa, and rati BC0fUS2004/042139

hydr ogen source to crude feed of 16-1600NM8 n3 for a

iod of ti . After. suff.ici.ent action time
P o fie e sah R Dol und s Em i e SO RG] was at most 53% of
the $&§18<Ecﬁ1teﬁhd of the Prh gheedd A 1S brudb fedl THE SMN %h}féfc&‘ﬁ*&’e oérS&Sjct was
a Separatl on app arat us, such as a [ter an

at re@ﬁtl 8‘?@%@6 TANeofdhe erede fasdudy Pvalpelofil & ax hagimn ged nbiitained

and/ or vanadi um content and a reduced C5
durh%p‘%nat%%s content relative to the crude feed.

Fur Abéemomsiiafed d@ Ek anplea 6&na kb ivaid é/ ﬁrs?(lﬁ ol BBt %p?f:ontacting
vari ous aspects of the invention wl préggr ent _
tempgrsige 81t 15 04'G lewenthag the ¢qmaﬂtlég/tfz§mpemu@ secpnd @n this case,

botti%?lf)%ﬂé RakY1o %ﬂ?&eQEegferdh& o8k éﬁ)algge Cc%]?1 Bk i %Fﬁld.lde product

ustrative on and ur poseo
relative seths IKs Ialspiﬁltémestcb&teaf ¢f thé eruge Mal manner of

' d
¢ ne el reoGiomatahs s pém'e?%wt iAo Epigauig acids was
enh@&%ﬁh@m@ rc%nttr&lleka%&ﬁéﬁ%ﬂﬁr@&lfﬁ ls€Fof Exa?geggg ‘fjr%ﬂf‘c? 1n the total

El enentsS and materfals may esubs or t
potaspiugsandaodtinaewhteid o€ thekmwtidmnﬁndn fropﬁEXa&npiB A0 pvaR @ﬁsﬁﬁsd

relag@é( tﬁotgl E%\ﬁ? sed tﬁ%goé% gagis]l?lfr{;n ) u{h%glsgc{%%ﬂtgg ‘Ig)gvc(reﬁel p%gduct
frorA @R@m@ft% Wih QRElately t&ifbtanp cﬁu’ﬂ@ fé@:ﬁytot%f {7/ Hua@ﬁ'xﬂ%% Eljaﬁih%y for

benefit of this description of the iInvention
eaanﬂé »r?ﬁd@aﬁlﬁe@h)épé{aéuﬁent s described herein wt hout

nd. s e of .the inventi
P(%é werr? n[Setrzﬁ; ng 3 ftbr éltaé:f gé) ﬁ%necfll WR remey o{ qleAngh
molmﬂﬂzlnadelghit @ﬁ@dﬂﬁ‘dsr(@)razxﬁlﬁqplée CpageRénes GRAYBF ndialalts of organic
cont ctlnq a crude feed with two or nore catal ysts to
&'t

acids} g ngteney i9rfodn @plmft andfes] qspmunc&séxacymmysmal properties -
xt.ure
of S%&%y &x})dém‘é‘%%kﬁbé%ﬁ&%g%ﬂ cr %3325%93125 aV| gnpt St al

Comouldisr&u bdyear te(rﬂfp&lratumfalh)tw émhsbm@oﬂndsa@ e tdﬁ@ﬁe%eﬂfre RN §lug
r| si.n ne cat al yst conpri sing

and G ity G dhear B e B et B oAt peTaLOR at higher
tempRrAutts eBat bR RAMone & Rerahe ALY b&ﬂt&ﬂﬁllg Aadalyst, wherein

t he addl ti onal cat aI yst corrprl ses One or nore netals
Example i d Crriade Peg Chsddy st asar®lupry. ribelk metal

o BB R R CIRID P s S

100 hemts dihie ety @EVIGH sBiRs cmbddithenfs, BE sTBR wWAYAHRT: gf(%%ed
TAN of the crude feed, wherein TAN is as determ ne

and peasifl ederdhe odlewingontiisnpeemperatse il miangelfiom &5- 4;251‘1(1(1 85-

797 R et S BB R Py e s pgade e
of 1&aﬁwNmﬁrn3aﬁoah ysiiod & timéle At fifflcias r@éeﬁbﬁ?@he‘ tB EbdicBthe

vgwerel n ntact of the crude feed with
crude product, the cru e product is separated from the catalyst and/or re51dua1 crude feed

using a separation apparatus, such as a filter and/or centrifuge. The crude product may
have a changed TAN, iron, nickel, and/or vanédium content and a reduced Cs asphaltenes
content relative to the crude feed.

Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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vanadi um catal yst forns a feed stream and the feed
stream has a TAN of at nost 90% of the TAN of the

wonoud®eémed, and contact of the feed stream w POTUISE004/042139
addi tional catalyst forns the crude product, and the

cruyde prod has a TAN of at nobst 90% of the TAN of
of ?Wi{l%getsaseé?ﬁf&&ml the arihe spprRlonans ef eariare ov tanipvention. Itis to
be EhR i dlha th¥RBRS 0P tHeNBvelAihn Show sq(ggggggbﬁ}ge%ﬁtﬁrg&% & iaken

most 50% at nost 30% or at nost
as examples @ embedithents, Eltreentetitbolatesialks nsdyrecsubstitatey fof those

B B Ptk b Here b s

of the ifrentiHEmAEbOOEIAY iﬁde@%ﬁ%ﬁtl?,%l%&ﬁd ok ﬁhﬁe 12}."[? one skilled in
wherei n the vanadi um catal yst” conprises i addi t 1 on

the griafter havingethabenafs of Hislcotiption & thé invhetide rGleniges hapbe made

: / . conpounds of one or nore Col unm

in (R0 e DR TRE B SAREN B faas PP B PIBt i oo,

inverhidhek dedchibed mnadifaliovaag alaitsd. and/ or the additi onal
catal yst conprises in addition one or nore netals from
Col ums 7-10 of the Periodic Table and/ or one or nore
conmpounds of one or nore Columms 7-10 netals.8. The
method as clained in any of clainms 1-7, wherein the
vanadi um cat al yst and/or the additional catalyst
conprises in addition one or nore elenments from Col um
15 of the Periodic Table and/or one or nore conpounds
of one or nore Columm 15 elements. 9. The net hod as
clained in any of clains 1-8, wherein the one or nore
Colum 6 netal s are nol ybdenum and/ or tungsten. 10.
The method as clainmed in claim9, wherein contacting
conprises contacting the crude feed with
-the.additional catalyst, in the presence of a gas
conprising a hydrogen source, an inert gas, or
m xtures thereof. 11. The nethod as clained in any of
clainms 1-10, wherein the nethod further conprises
generating hydrogen gas during contacting of the crude
feed with the vanadium catal yst, and controlling the
contacting conditions such that contacting the crude
feed with the additional catalyst is perforned in the
presence of at |east a portion of the generated
hydrogen. 12. The nethod as clainmed in any of clains
1-11, wherein the crude feed is contacted in a
contacting zone that is on or coupled to an offshore
facility. 13. The nethod as clainmed in any of clains
1-12Swherein the nmethod further conprises conbining
the crude product with a crude that is the same as or
different fromthe crude feed to forma blend. 14. A
crude product or a blend obtainable by a nethod as
claimed in any of clainms 1- 13.
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15. A nmethod of producing transportation fuel, heating
fuel, lubricants, or chem cals, conprising processing

wa 2005desopr oduct or a blend as clainmed in clai RCTAIS2004/042139
16. The nmethod as clained in claim15, wherein the
processing conprises distilling the crude product or
the blend into one or n&kédl&gﬁl | ate fracltoi ons. 17.
The nethod as clainmed in clains 15 or 16, wherein the
processi ng conpri ses hydrotreating. 18. A systemfor

1. pr aduethodofprodudeg prcodeproduch opmpgéing: an upstream

contactjng zope. 102: one or nore catalysts in the

coRREAG SHIRIT0 3o cEmere ey gt & H3in diof Product that
inchRRERe! i daSryARAdN T in MEcrflle PREECtGONBQUIAGRIxRTre at 25 °C and

vanadi um ‘or mxtures thereof; a downstream contacting

0.10% dMie, tHiedcrpdrsieed baaug d tatrlsacideambes (TARD) 06 At lgatt Org andthe two or
nd one.or nore additional catalysts in the

102;
mor?i%ﬂ%‘%?%%m?ré%ﬂ%:acti ng zone 114, at |east one of the

addi ti op@kast dhakaalyst @aPPKingivagading, G ¢Tahere@Bigbands of
from Colum 6 of thePeriodic Table, one or nore

conpwdivge, asfmighsesdhetgpl endol uim 6 netal's, or ni xtures

thereof, 19...Th . i f ' .
wher o1 n2® RG] SURMETRRiF U 0B okl sl hhprices one or
doyMsé el Sent@lumAG of arePelibdichatbe, iose sr owe:s armprmnds of one

st acked bed reactors. 20. The g%?te as clained in
cl & mgrelGolymniomeigiie peimgctitgs thegiptetddi ng zone 102

angdbBlotfiflARYRRL BRI GAEE ol thekfe pkldhuck BAPE TAKPof at most

one or e ebulFating bed reactors. Z1. The system as
90%dfaherEAN of thergrudé fesdawherethSEAN is shdatainmngdiey A§$MeMethod

further conprises a conduit 104 coupled to the
D66(‘}ontacting zone 102, the conduit 104 being configured

2. L OTROMEEN s CIdHRd LEQHint P, WhRcin Y a6lié ARG 2O with the
conduit 110 coupled to the downstream contacting zone

addifiodg] cetalyscobseguentitoGoblettiwitlc bafvagadien celisbnvey t he

total product . fromthe. downstr.eam con ' . .
5. and BB REGH Rt BT rrs IO TS EE A e 8RRt
van&Rh a&hlyBOfo&as e fdddtremnd/ Aid thi feed @iEEh heoa TAdNd Pt nid3g90% of

zone 114, the conduits 106 being conf i_%ured to c?nvey
the BANyod tesyendes feafl cand graiagi ofghe teed Stapany withithg eldienal catalyst

forrr%:%gtlrsli% é c??]ﬁgo(aﬂ&a gﬁéﬁ%.cﬁ%%rqrﬁét AR PAN Gt }an%d" A i%ﬁfﬂe TAN of

zone system as cla
the febdtiazil, wherein the system further conprises: an

5 orlbactig aameasn aphe oo chnteash i AN G i idpproduet
is at%&s@go%f’%}fig% @99&1, bPahed U6, 4B TANISE heedide and. @

condul t coupl’'ed to the upstream separati on zone .
5. 12@Thamekthdieasibeimed amamggoot chad s el , #dwecin @R, TANe! dlornetude feed is

ina e Ao p APt B vond TBHI TR tpst ream

6. COMtRghdineh AXMimEA%n any of claims 1-5, wherein the vanadium catalyst
comprises in addition one or more metals from Column 6 of the Periodic Table and/or one
or more compounds of one or more Column 6 metals.

7. The method as claimed in any of claims 1-6, wherein the vanadium catalyst and/or
the additional catalyst comprises in addition one or more metals from Columns 7-10 of the

Periodic Table and/or one or more compounds of one or more Columns 7-10 metals.
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23. The systemas clainmed in any of clains 18-22,
wherein the system further conprises: a blending zone
wa20smeesol ed to t he downstream cont acti ng zonePQTAS200M©42139
bl endi ng zone 130 bei ng configured to conbine t he
one or, re ess streang and/

Cr ct t
8. ool Be PRBPY & plltied Por b alives L7 MERe Dh yaahgR At and/or
the %8&':169&1%@%{ &Wew SRIM GRS 18 eFeatBislddn WUrhR €S of the

bl endi ng zone the conduit 138 being configure to
Percmlmfé@ble hlad/@lr cmee)r psmcad gempéunsimnof hee domarst Cdamn 15 elements

contacti to_t bl e zon 130: an
9. ¢ onit el 5 BisfafinGyoh SlaphE it Mo BhGe pigor iEe Cotumn 6
nw@mnﬂyhiﬂﬁﬁ@n@ﬁbﬁ@@pﬂmgmayred to convey the blend from
the bl ending zone 134. 24. The systemas clained in
10.¢c| ai'hs msthodjas elejmed inelaipns?, svheraimpenta@ing campaiges Gopfrcting the

cmﬁ%%gg '\Jnh]tﬁ@ ad ﬁff&lla? g%ttalsrstt ﬂa hg g)pe%g{l o]fza8 as tc&% gﬂgesé’%’&m

con 0’ con Shel
souSde[ aameﬁrgdéofrnﬁktdr@aﬁéreﬁfle crude to the conduit 138
and/or t he blendlng zone 130.25. The system as cl| aji ned

Lin Bhgymsthod pgplgimediinzny ofgleinas fr1Pnwherpiatbamethod further
corﬁﬁ‘fﬁeg k%‘?&m%%yﬂfog‘éﬂ %QA @tﬂ'n}gocoﬁ&cﬁﬁé SPRE &rR%dd With the vanadium

catalyst, and controlling the contacting conditions such that contacting the crude feed with
the additional catalyst is performed in the presence of at least a portion of the generated
hydrogen.

12. The method as claimed in any of claims 1-11, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.

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.
18. A system for producing a crude product, comprising:

an upstream contacting zone 102;

one or more catalysts in the contacting zone 102, at least one of the catalysts
comprising vanadium, one or more compounds of vanadium, or mixtures thereof;

a downstream contacting zone 114 positioned downstream to the contacting zone
102; and

one or more additional catalysts in the downstream contacting zone 114, at least

one of the additional catalysts comprising one or more metals from Column 6 of the
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Periodic Table, one or more compounds of one or more Column 6 metals, or mixtures
thereof.

19.  The system as claimed in claim 18, wherein the upstream contacting zone 102
and/or the downstream contacting zone 114 comprises one or more stacked bed reactors.
20. The system as claimed in claims 18 or 19, wherein the contacting zone 102 and/or
the downstream contacting zone 114 comprises one or more ebullating bed reactors.

21.  The system as claimed in any of claims 18-20, wherein the system further
comprises a conduit 104 coupled to the contacting zone 102, the conduit 104 being
configured to convey a crude feed to the contacting zone 102; a conduit 110 coupled to the
downstream contacting zone 114, the conduit 110 being configured to convey the total
product from the downstream contacting zone 114; and one or more conduits 106 coupled
to the upstream contacting zone 102 and/or the downstream contacting zone 114, the
conduits 106 being configured to convey a hydrogen source and/or a carrier gas into the
upstream contacting zone 102 and/or the downstream contacting zone 114.

22.  The system as claimed in claim 21, wherein the system further comprises:

an upstream separation zone 120 coupled to-the upstream contacting zone 102, the
upstream separation zone 120 being configured to produce the crude feed; and

a conduit 126 coupled to the upstream separation zone 120 and the upstream
contacting zone 102, the conduit 126 being configured to convey the crude feed from the
upstream separation zone 120 to the upstream contacting zone 102.

23.  The system as claimed in any of claims 18-22, wherein the system further
comprises:

a blending zone 130 coupled to the downstream contacting zone 114, the blending
zone 130 being configured to combine the crude product with one or more process streams
and/or one or more crudes to produce a blend; and

a conduit 128 coupled to downstream contacting zone 114 and the blending zone
130, the conduit 138 being configure to convey the crude product from the downstream
contacting zone 114 to the blending zone 130; and

a conduit 134 coupled to the blending zone 130, the conduit 134 being configured
to convey the blend from the blending zone 134.

24.  The system as claimed in claim 23, wherein the system comprises in addition a
conduit 132 coupled to the conduit 128, the conduit 132 being configured to convey at
Jeast one processing stream and/or at least one crude to the conduit 138 and/or the blending

zone 130.
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25. The system as claimed in any of claims 18-24, wherein the system is positioned on

or coupled to an offshore facility.
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