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

wqgemsroiabd2y rel ates to systens, nethods, and caPargsSE®@4/042399

for treating crude feed, and to conpositions that can
be produced using such systens, nethods, and

catal ysts. Mre particularly, certain enbodi nents
descri bed herein relate to systens, nethods, and

cat al ersion
o odweTEN, S FAREL Anfl ¢ éﬁﬁ;@?ﬁpﬁ%@&@#ﬁémnﬂ
product that is a liquid t 25 0C and 0. 101

MPa and has one or nore properties that are changed

FRbEh ioeThHE INVERNBRECt | ve property of the crude feed.
DESCRIPTTON OF RECATED ART Crudes that have one or

nor e lihﬁsueaeatbneenppmg@maﬂlesel@tmo sgigens mmeghodsgnd patalysts for
ERE Sab o8, S0 PSRl ot WA RO led il SRR REH
trxethads okl seadysten tNigre haticuled s, “certddn smbmhmbmg d@bcnbasﬂdesemmvate to

| ude dic, c ntsthat ontribu he .t
st rde  SHRBEE oy hBh o f AL B g Bel by Rigrein
e lﬂ&@lﬁarwdchlfnaluﬂ@ alairmdeqir(yduhl gt i Abguia yniciantat RHeC end @101 MPa
coyrosion of neta nent s i.n anspor.tin

3§ PG PTJRYIE RFRGHLiST ¢ e grog [?fl %@& FORFGLYE PR the
Blud@fdedli ¢ conponents from di sadvantaged crudes may

i nvol ve chem cal I Y, neut raI i zing acidic conmponents with
DESCRIBTHONQF RELAIEDART,  corrosion-resistant netal s

may b@hﬁésecﬁat'hgvé 5&%? Bﬁﬁi@ﬁshﬁﬂ)l Hbé?ﬁ&ncﬁat L q{)peﬂlow the crudes to

processi ng GQUIannt e use of corrosion-resistant
heeanonicelntrinipaiedes psdagsred hganeonyrpsneldacibitng, arh agmmonly

}el}emla%ga% dls%gvanpa?&gauge%& stant metal in existing

esirable. Another nethod to ‘
| nh| thsacbmn@gzdl omutdesrtmy urrc\hmlleueldmetdmpommtsdhatccourtrlbma tmth’e.to,tal i

|b| r adv nt.age .crud S befqre . 0 n
oGS A o R R B0 D e S E L ARG 1l Tan
ﬁfay coMtfingé w’bogrﬁﬁblbbﬂrﬁéﬁl d@ﬁmomgaaidg\ﬂg krynsgéxftmg 'arrl]d/or processing of
eqU|pnent e to I oc e crudades n r the
thasiseepaeed iy cﬁgmﬁvaiag%gc FOIBPANERS mﬁgeévantaged crudes may
PveRd v@éﬁhaa@%eﬁtw%% a@mc%n%eﬁun@g With @rdts ¥akY Alkdhhtely,
ig

| evel s of residue uch | evel s of residue tend to
prETQgionfrpTiant metnds maspleised B FagSRorgRepRINPIREREANS 0T PEQSEBEE

H 115}Qen(f ORENE 'O?Mosfoﬁ%édtén‘t fiRtal %%ﬁVﬁ%s@%?ﬁicﬁﬁt%ﬁ&se and

t'en contain organically bound heteroato
émartm @e of mrfqaron-rw%t@e metaémcbxrrﬂtmg eqyeprient (Dagam padebigable.

CI' me e?i éh O n IOfl )II‘I{SL ? Ehlt}'g{l OP&) 081'3% Y 1bat%rs to

verse van cru
dmﬂvudegad&lnates befbiy tﬂang:brtmgmumbsmoéessmg af the dmchzanm@dtcsudes

E,Er exzn%bosan 1@3@%%?%@3%% erE; écﬁlrlpmen used I?uproce%s the crudes

and/or the quality of products produced from the crudes.

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
woabdd/ossd2gne of the catal yst. Such deposits mapCTassm®4/a42399

decline in the activity of the catal yst. Coke may form

and/ or deposit on catalyst surfaces at a rapid rate

duri ng proceSS|n of di t.a rudes. J}t

cost D}safl@nfagg%ﬂg tnéaytlﬂé %at?% nﬁy 1g§ g{nlowtf o}' Ftng%npammants
Gk EhYRL niOQN AR diah 86 d/ok frbn. COWeng ﬂrb@ﬁsmga@me&artrudeesmetal

used during regeneration may also dininjsh, the

causainipiaty aud/on dearperitdiof gietad HAERINEN{Y %YtdﬁléOSEé% sydpceof the
cgtgfﬁa{ c{ ?IF LS 1onﬁ%%V&@ﬁ@&§ﬂys@ I U8 SlepRYts A b4idea ABYAE § the

ts of organic ‘acids (for exanple, calcium
apmtlazsﬁ"rthema'abdtor sodium. Metals in netal salts of

acl gs a I . .
d| S a%g%{ngﬁg jm ar g/ P&t §1¥§% ﬁa@%ﬁfl AL %‘;ag%péaé gagés'raur%ng processing
of dRADastagediasadet.i I glaamd/cosrtlyao rgenmath ihegataBtio eetisgof acaalyst

often e nt n conventional .process -
heten T High famigreti g sy SESR Loy FAE dsp cimipish

tﬁé&klbﬁﬁéfth@cﬁélﬁsk ghd/anddusan@ctitalyat oMt tority. pi cal |y

deposit near the external .surface of at a

St
met alisadyaniaged prudes may igsluds Pefals in @eﬁah%aﬁ?raf/:ora%fb%éﬁuﬁs (for
e%uﬁ El@ rzleilmldrﬁl oiﬁshﬁ}n\éﬁcﬂ/gr 368 B 184 WeRAal GatA amc acids are

articularly at the top of the cat
rbéﬁ/plcmﬂbeseﬁéip@é ifformodisadpantaged eadesby qoaveﬂélﬁaﬂﬁrf@mﬁ% fogl%ample
(an”Etalk%%la§mﬁﬂ rgani c acids, at the top of the

At al d generally results in an increase in
pres sPumessds mrp oftér ngmwrhcé1rtn@dveanndnaiﬁ§pce§s¢mhqn\m¢tgls ¥ rogfal

e atal bed. Nb SV Sl t

58]? G acgié PR C%\ ﬁ%néfaFtat(ﬁl }fgéééag!é t§ ia'_d\?l g tion Cih Whilaty
Jepbsid nieait the e&rﬁﬂ@\dﬁ"ﬁﬁeaﬁ € caralydt setabyin inretd] sadts of oganic @cids-may -

oxygen conmpqunds. t faC|I| es .t hat oce
P e RGaR e i ae iRt FeRe SR SAARS bRl BproBfIRS A the top of
th@é’a?eélys(? b0 2rir RpEsitQSf c&aw@ﬁaantp dbr @emplepihedissadiansaig ef
crude” may encounter problens during processin

@@mﬁcedSoaéﬁlg‘éﬁp ebikp siplE beduaensralls ¢suts BaRiRGee e in pressure drop
tHfo‘agpfflg 'b@% and TRYy SFRECIRLN SIS Ehe@é!a@@{ he@N MdREMReH RS Al In metal

exa etoneés and/ or acids forned by oxi dation of
altcolwganic aids/mmy cassedapid deasbvptioy obsatddylis on of et hers)

t hat ]ﬂsa%v%t%ﬁ %HJ&E inERBY lggﬁn? BxJlk c&rﬁﬁcﬁﬁﬁéﬂ TrEatfent

and/ tam nate equipnment during
iﬁmﬁﬁa&hatrpgomdhsadm&zggl crgglﬁsrvg‘th an oxy ganspoientafiableadt 0988 grams

T 9GRS SRR} B
ﬁg@ﬁ@ @ﬂiééﬁ RSmpOASivetieR héatéﬁ,tmmhgﬁarc&sssmfg ﬂnyydfwgemgher oxidation

gener al need 't be added, tic IarI
e Sxrim FeRe PaBu Mg PRt i diipt fpleohols, andlor

RERGEIRADY xRSO ARE) tHay st agranat ﬂo@ém&kérﬂdmgthe treated crude
proceSS|ng, whi ch typically involves the use of an

and{cir waylegtodsirontaminste PRIy {UingR CBBINELat S3Se glugeing in
t'gé}lgéc@tartloxlﬂﬁﬁe%t urated fragnmentsfromform ng coke.

ogen I's costly to produce and/or costly to
t r andpisadvaiteget castesmmay inchide hydrpges 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

i n phase separ at i 8aT®52004/042399
conmponents during processing and/or formation of

undesi rabl e by-products (for exanple, hydrogen

sul fide, water, and carbon di oxide). Conventiona
processes often lack the ability to change a sel ected
privpeforying poke. diydraghndntcadeld perduereandior ¢roilit todlagsport to treatment
sighisficantly changing other properties in the
dlsaJVantaged crude. For exanple, conventiona

pr oc es Disedwaningad crudescel sotendgp pabikitingtabildy dwingipeasersing in

r %H\%ﬁﬂ&@ffaéﬂﬁtn@ @hﬁl@ gl‘él@ﬂhgg&ﬂs pTe 11Y\ﬂlakeese Ariochd€c ents

time, only angi ng esi red anount the content o
c eforing mowmﬂé%t @nw@e Rf epdesiighle Gy-rrodudiplfes|example, hydrogen

CopRNIRARtAd cdbbnl ki) sadvant aged crude. Sone
processes for Inproving the quality of crude include

addi ng Can‘@nmqy@nﬁoeeﬁewf@amlsw abjHY t@ hangas selscledpuepertyiea
Wedlﬁmanﬁ% deaR wothot 9P ggﬁma%hy &ﬁhgh%)&tﬁer ?g)pgﬁest Hehe

di sadvan ged properties uen however ,

getredvaniaged; qﬂ@ﬁeﬁ@r@m%@%tcgnvsmﬁwlmcpﬁgs oies kgl e pbiljdo

C fs&»g‘ilﬁﬁaxﬂlﬁedu@e the 1§Q§§aﬂv&ftag9d L@ hiRNA R sarh $YEhE %ﬁl?‘%'hangmg
costs to _handl e the di sadvant aged cr udes. Addition of

di Y @dRgires gmannd the serjent P%fg‘j@ﬁn E?‘EEP@G%W"hl a8 S@%‘ﬁ%r metal
Sichatahin@f).in B ais@RaRagl ahid.i ty of such crude. U S.

Pat ent Nos. 6,547,957 to Sudhakar. et al.; 6,277,269 to
Meyer s Seupe L’chesse%foé B@r%@ e quhty pf eruds m&‘i‘lae ad§1n92811‘§9t2t°

t thammdgﬂ cBidedto lowdp 119 IrbighBfrdett BRGAIRABNtSEonBbuting to the
et . al 871,636 to Trachte et

897, 769 to Trach .
aIdl Z"éﬂ'ﬁge@ Pgapprisy 1‘&‘%8@'?&}%%%&0‘@?"6&@““ dnerqapss cQty 9t figading
p r<m8&&ﬁﬁ§ed cBudsd ®iFBo th&bt@ts@ﬁﬂlaleyﬁlﬂ/og ﬁéreﬂé(?)&ﬁfi?od Rgdle the
crudes.. The processes nd catal ysts
R P e AR R LR T iR Gl insgme
aapd]atleﬁﬁoﬂdc'rda;e sbﬁﬂla}uﬁ'eucﬂhfcrmny of the technical

Gener oy PR s B P B ru B D PP e ML

I e8l,0658 266io\Grinidg lat aT.AN9282500 exnBlertiey et ab; b,em;ﬂm taRatdzhleal ;

?Lélf@? 965 oef"?cﬁ% e% al a?ﬁgﬁ{ﬁ% tcg F}aﬁlil?dj?e[g%% arr]x gﬁspggc‘lucn%anaka etal.,

t rdemlbtemn))us Iﬁbdwes systhes) and bdtgyiy opeoessigg qnmek ubke processes,
g enlfsvgnd%atgjyg;g de%r?gblrég Ean?]th%; #g}lc% ﬁ!)w%gxh e%V% ?'{{Et? Elcab hltctyO Ir

c (bmaam af antsof thﬂeﬂe‘dmsall nmbrimtsaht ferth aboveaf or gani c aci ds,

andh O QLA HUREO SO TGRSR PREEHL 65 61,

andtoelythighef AP attenensyy kd ebass unistable quggreatnmteasl@d a tendency to

ol P A7 S AR E Bl Bt tn diih gl P Ll

Threepertiehigelpde rslataveli lggh Fnoyats bl widenirable eomderttse(édmxmle

n ‘?S‘s?dufe Qﬁ apo‘éﬁ?d %Ye%a ; iRl Eﬁ’c@rﬁz 5‘ HeBiis if el Bl 5

for COI’]V ISl vant age cru Into crude
p romam@tasldWWrg@mQ exygeesinepoprdsp diuch Ergpertﬁs ¢ang tq @usglpsablems
1§t&0érﬁlb§a@§%nsﬁ g/o@f?&nﬁ%? R ; E‘l‘é&ﬂg {2 eas%é’ SarfolBn,
or ts that can C ange sel ecte

p ﬂgggqsqd qatalyistifg, pmcgag@zjggmgg@ﬂor 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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in the di sadvantaged crude. SUMVARY OF THE | NVENTI ON
wonvasksans descri bed herein generally rel at e POT/US2004/042399

systens, nethods and catal ysts for conversion of a

crude feed to a total product conprising a crude

product and, in sone enbodinents, non-condensapl.e P'
mioravdesirahbmeropksties: | Thers inalse? FEHfict geomern t?%?ﬁ?éw%gor

syésge S 1%etrh{>5’§1 ?I‘ﬁf/ &%taﬁ@é‘?hzﬁ Qéiﬁéhaﬁgggéle@@ﬂ pfypertied in a disadvantaged

onen erein nposi ti ons can be obtalned
clhyle whilaonly héecsyshy@hmmgcpthmmegwa wcthe flisatyapiagedicdeThe

VB %mhod of producing a crude
—pﬂé@géi——@g i tacting a crude feed with one
or nRkentidat aésyﬁbesl Hefenpgamdnaﬁg redate Gt sybteps.odetbedstahd eatalysts for
i ncl udes, t he d

e wher.ei n_t
comemian et & it posoes A goE o FReIoUR LR ahe
b8 EHmBAN | Hod-BndeAbRf ga8! Idveivhs Qesdribealrttbreid alb@@ieraﬁm eclaté to
the catal ysts having a pore size distributi
complositipnp Brebhaye AR gpmpigations g ij)énqopgt}ﬁ TEHL. ¢ c]i gcanwm ions can

bWoBt]am@& b,l/ &4n éth@ QUads &B%&%@hesﬁ%ﬁere‘iﬁ pores in the

tribution having a pore dianmeter within

45 ATbé nnvm;lon@mvades pmeéhodloéﬁ’@@é‘f*mg hFEFe Pl Mprisiag:

di stributi S

RIS LAy DS Bl g
1l diakde oty whehastha cﬁANpmﬂucaus ibpid @Hggrept th‘g: qmw J&l MPa,

e T R T s R

siYe Qe ukien Witk létmﬁlﬁlalﬂr})@fﬂmmamm lrange figm Sl{b&tcab&(h Agyith at least

crude feed with qne or re cat ts to roduce
Bt htheo oo REpoTES I rste Tre e R Pyl PR ipeter

P Jnﬁﬁn &4 Jﬁl/gﬁ tHRI R pokrSdidmétei]l Whekeil pokdigige dibtriBfiiod @ asntdtermined . -
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th de feed h f |
to 5 T Mol $Redeon Ry R g ol B e

t £ @@ 6d, dherin TANSS
pg‘l(’)‘ﬁ‘)tx{ﬁagw g?%ﬁ#%@?%gg%%nﬁﬁod 34282, and the

‘E&mahwébyhévbhgkﬂhéfﬁﬁﬂe size distribution having, per
9 r a gg;é H{:v%}lt%)ryﬁsto é)rg\rlgépa%&l?o%gog gf&lﬁ@lné Q cRaf §roG[1&n§)nﬂvfrlsmg

num conmpounds,
dbﬁiaet&ﬁg&t @decfeedweitlybre cufmqmtgtaﬂmmqmrome arfotal progyct that includes

her and .cont oII|n ont.a
t§1 ]P]'cgd%c} L})&Igr%? f.hi ﬁade g)scc’lu(gt 1 kﬁﬁ? m?@ﬂ%g ?5) g% g}o?dg? Po1 MPa
hANuES febinBavefigeANGE dt lean @8 it eadiAMe iof thasatdlybie hmm@zdpday size

ASTM Met hod D664. Th i nvent i d
P T R T G
ﬁﬁi@earfdQEéjca\f‘dlﬁf' h& & Qe F&@ ke ERtrbuded Baving, por@etuc ef @atalyst, from

total product” that 1ncludes the crudengéqguct, wher ei n
@ 9@1cgrmtor9r<z§cams pfs malybienyme ORF FrRGTE MY DOSYRCURRPUNAS,

?al‘edl\ggmgé 1 Ge 6! ggﬁenﬁﬁe& Jl‘lﬁfﬂrtﬁghé%eO-EAA}{deont%llnll§@b$ﬁactmg

rm ne | east one of
mﬂmloy$Mh Haviha grude pmdectélﬁszferNSIf nat 1Bott 981 qﬁn‘fh%TAaN of the crude

B A RN G D s PRt Bo o2 Tt he por e

Si ze TieShvenHor alsmplemﬂwa abthgl afipeodmcingrreendeptaiust, ¢ananrising:
g)%lta%‘[lrrrllg e? cr%]:le eec? w1tﬁ roile? grl rﬁor-er%gcal%ts ol pron?uce o0& 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
woamisaesazng condi ti ons such that the crude pro#dcskmg/042399
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

i nventjon a rovi des hod odu ng a.crude, .
sostsTEnsd oS eV Riod Dz Bt g CatlystHaeiop Byt difgoution
QImpiBhE oAb Bh%S tnfetd] Ofrbih THUSEN Gof 1Bk Bbrigdi O, ohdid@t more

I ncludes the crude product, wherein the ¢rude product

qospguidsepfi P oFi merg mmetads fram Colsngybioitha BeriqgisaTable, ar mpxiyes
%@ﬁfb% Qoﬂ_ﬁ‘%lc&{taﬁ]ﬁ-% L&RSHon? sudh (B kel ProRe: 1Y% aASNVLS at

ast one of the catalysts
o3P Yo the YAl obthe corde fiesd ewhpasein (TN ﬁ@ﬁﬂ@@lﬂumﬁi ty A% T Adethod
ﬁg{l odi c Tabl e, one or nore conpounds of one or nore
als from Colum 6 of the Periodic Table, or
m Xt Urke$nvehisredéa pravides(daxpetborofgrodwoing armtchlpsocfupb mmprlsmg

Col 10 t he. Peri odi c_Tabl

S R b S B O i 50 o R SRR
tﬁg bltuﬁ% Iféﬂud'ﬂ Whddéif ﬂletdaweq@{duata@ td L€t €k fredat 16 I°ta rall’l([ a0 DMPa,
0] ot a net al O tota al. _is. in

e pridg ot he¥Ra LAY of @t leagh . 3c%§rﬂeF38P}nig% E\Eﬁ&wrhag D664, and at

M%#gaoh%} h @&%&E%%fr&ﬁ@ B b fahie Pdriodi
%D%rsﬂtgh%%f%%% the TA isgs ?‘%gﬁcr ude feed, V\,heroel n TAN ?sno °

Bablel eneonmere @omyowgw ston BB als ToReColiwa Siof e Perigdic
’ﬂb%/ 'o?%&t%e%%!%i?ﬁ aﬁ’cj %bg 589&%(8’9 n%ta@srdﬁ’&ﬁ d%ﬁﬁ&ﬁ#fd of the Periodic

I SI Ng. cont acti a Cru th one or nore
"Eaiﬂea Io;lsd)lsmdne cpmpamdeo’éone@t aloreometally ditont Geltimir 6 ok the Petipric

e G B S erstt BhEMBerti i L G B el
*. @olhAN 6afetaltis ineaaﬁﬁge(frdiln 1 &nth; ahdecominelling cnmla(mng abmdnycms such that
e ohig pogii v aro el gt Shoa bR PANEF BB pihin Tan

{220 Bet@AN® BT ASTVIM&ARod DA, netal s from Col urm 6 of the
Peri odi ¢ Tabl e, one aor nore conpounds of one or nore

met al Ehefipysaiigmalsmprogidesa petbodrfqredicle poppds Producty emprisipe:

Eohtatih O&g;mru@é feB® Hith onc%r HorS CMEISSts H}%B&’&E a t(ﬁﬁlq)r&dﬁ}:t tﬁat 1ncludes
second cat al St t he second Cata aVIH%
5 5B and, 161 MPa,

the code pwdu@awbﬁrﬂ;ag the cagdelpsedyet iga (lmulg AR
R a0 lh§v1£%9 qu 4&%%@ 08 aldfe BRS dr%qdr? cé[ﬁ?ét?izon%ﬁmg. (a)
S Col u 6

r nmore co one of ‘nore netals from
a)ﬁrst trealm,rth@ﬂrstcaﬁjzﬁt baving pengram etifimbcatwdygHrono . 00@ tal0;06

(t ures t her on tacti
%ré‘ﬁlal [OBRHEY BYE ﬁnet?aﬁsa{ro hq’g)luc r u%lcép%? g it ?c azlljis]e ’ g}l‘%%l\rfl%rfj at
&Bﬁ%ouﬁ&l%f@ﬁe ghgoﬁ&h\é_’ﬁ\lj frbrh@odlfntgg@ézf 1ﬁt_‘|2_ ﬁerloﬂﬁte”fﬂﬂen cél[Aﬂllati:(sas
as, det er m ne vention also .
Peight f@wetal, qr apix ugﬁ‘ée § %&5 ?'5. a&ﬁconé&ﬁfﬁﬁ?fsﬁﬁdewegfa@x%%avm&
P& RN 6f J¥BS A caitalysO Bl 164 00D ghnRlofdAe oP@bieqktals ir'rabll @lumn 6 of

one or nore conpounds of one or nore netals fra
e Perierlic Tefle, PG OIHBPIE GEMEOUNED PEONCGF HWF%(@EF?’@?%@?@%‘P 6 of the

f’?rlod?c FHRPOIL uldVB S" A 3YBE1, Br hBETEs AkUBE BRd GRRbERL

1 grams of theta alum na per gram of
senpating canditiens sich thas thd etude piaduaet has/a XANef atlinpstO¥t dfdlke TAN of
i Cru\ﬁh %eeﬁ vrv‘hgrqu T?@\f is a¥ aeterpn?ric'ed%yp}\cgm ‘T\}Ie{ﬁod 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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- ofei kopst Ol gsamee et 2l5mdta Rep ar

di stribution wwth a nedi an pore dianmeter of at | east
230 A, as determ ned by ASTM Met hodD4282. The
wonvasksam al so provi des a catal yst conposi ti ORCT/US2004/042399
conprising: (a) one or nore netals from Colum 6 of
the Periodic Table, one or nore conpounds of one or
nmore netals from Col unm 6 the Per |oag|c Tabl
e st BB GPRteRs) Seleh SR LI iR PG O support

ILQ@M Rl Ae M-St difactiin; bxﬁﬁ&lﬁer&n TheQh At s algdet sie
al umna per gram of ‘support_materia Sa‘f det erm ned by

distritayrion iwfithragreedianporediamaReriet Iratt7d0 éa@ gjemined by AT e
I?ﬂetﬁg Bg ribution with a nedian pore dianeter of at

(% "A, as determ ned by ASTM Met hodD4282. The
i nverihe memiwlqor;mwdma catalyat coimpssitien 9p@BTising ka) one or more

e e Gt § o 1R Pl T TBL B o BhoRd ST ot fimore
Iﬂﬁﬁl@ fioBt @dlemi 6 offthePetiodic Datslé, ot hixtRes theckiof (B')adjdu@poromaterlal

nor e talsfrom um Per.i odi c_Tab

BB e BB ST SRS s e g e Pey g of support
b hs @et@frmh&?bﬁ@falyclﬂffﬁcﬂ_cﬂb hu widTeiffithel ddta®St hds thj’o&Qifize
éb) a support naterial havi a theta al um na :‘hynt

stribytionavthre mediargrospaiapptes A o3l in 8 drtsrmined By gy

terial, as determ ned by x-ray diffraction;

Etg %e%g?n the cat al yst has a pore size distribution

wi t h Tae imsgitéom q@;@rré@ddﬁrﬁeqa@ifysmmﬁlosm@a§Pm2¥3@n85\ (a)gage or more

rB?etfﬁ frgm”@&imgx O@Mggﬁ%r 3a@él?o%@ or &B& c'o ?Sﬁﬁds QR o i%nore

BLEQUIE uci’ng a catalyst, conprising:
maentifioinGolams G p tretPevipdib Talrle, coe ompoe metla fremt Golfon fofthe

l?qligﬁlgr]lg/f)lgetr}aq 8" nmué)ﬁ%cuo%rfpé)u seo:,érrlen ort hoer{a Erlflepa?so r(grrl “c%ﬂ]?ﬁﬂ & §6he

; M%chlﬁbl’égorﬁﬁhﬁtu@a"s teeE; (bph alppoit hawari@bhaving axheth aluhédna content
Per i odi c Tabl e, . one, or. nore co oungslqagmainagg%%mrggedeby x-ray

RS Bnd WBSERfthe HeAfst hés%q:fotd'lﬁzet dgribliphavitl dxiédigh pore
support/mst al mxture at a %ature of at |east 400

dianetaref at spsHRAgAs predeteaminey §Y Mefhed IHE8% at al yst has

a por @ina R cRAIySt, ShrAprRt
o o e dhefigl gt rgggésg‘g?ééﬂ?énﬁf?éﬁy e Y

mmdammg/e mplpolm withope pr wotedestalgtorfernh  SURpPrifredd guxthep. wherein the
sr%r%fg nilpr t]tHBE ]@ﬁlhﬁga PR oD h;&ge & tﬁéﬁlﬂ%fstcof%ﬁ Ohife di“inore

orm a support/netal m xture wher i n
fnbtalsStoppOolimo Sryb tieResiodih Falle aina i mare camgowmls ob pnavmeore

@Sﬁa{ﬁ %?ng@t als I’?g)? ggrflegaﬁﬁl g T%%e o rml%rreg thereo% h%atft{:egml&the theta

élﬁrglﬁia%uﬁfortﬁﬂd”tﬁ miiRfugd aﬁ aftérﬁ;]lz‘ﬁrm laﬁ‘ﬁt 16aso400t°|oje aﬁbformnhg the
Tabl e, or mxtures thereo L.reat t et
eatalyAbrrdbestip b6 cHi7 rhaF 2 v AGiuOT Sl etn a0 ghete of a

iess@%ﬁo A0Q &Qmﬁe@lb; ARV MIetbeoabed yst, wherein the
atal yst has a pore size distribution with a nedian

por e Thedmention dso previdesssmetbaboigmodiging atcatalysty eRmPFNESTM
ﬁ(]l? gg g @%né BY £Bfel a1 B h Qléﬂpgﬁﬁne@al MRLRRdwRErein the
produc cru n

e pro UCt conpri si
support comprlses theta alumina, and one or more of the metals comprising one or more

metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta

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



10

15

20

25

30

contacting a crude feed wwth one or nore catal ysts to

produce a total product that includes the crude
wonrodwes929 wherei n t he crude product is a |iqui @BCWUS2WAB42399

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 having a

pore size distribution wth di an . ore i anmet ¢
catelystewharein g oatalysshag@noFiFretsHHIAR %’Rﬂﬁf‘zg‘éme“ero at

1e%£ldz3b?xea§c?été¥ﬁbr bg%\’smlxléﬁ%mmsl ze dl stribution

rising t um na and one or. nore rretgls from
cm u?lﬂne Bvafion hl@o Prawvidsela methap & Progpdng? CHE Ot FeREEng:

i BT B R R %t?%gf%g%fgtaﬁ;gg;es
a

tieatietjradust, sﬂmeﬂantthatruﬂmleroqun e Jppuidimituri ats2 52" Cramed Ook0

i e R S AT it B ke MASLR Pl e v

dREDHES with a@s&rdhm@o@fdmaehmamgasa 180 Agles qetemimed by ASTM
conprl sing: conta g rude feg ﬁ ! gl?etaalumina

ool 1) AS3 i e s SR oot st Pt BieBing

ahd B %cﬂ {8 frd @g}ﬂlﬁ{n 4 bahe PéHRldledRSlel Hiee (ﬁlirw.ilecompounds of

pr oduct erein the crude_product is a, liquid n]Axt(g
oat onzxso@@eaaiafr@m@imG of the Perigtie Tede gt W&V‘i‘fﬁﬁthﬁfe? R

l a % o
cg%tr éonglct:fl%% %@@?Bﬁs‘%@h A cﬁﬁé’ bf@)gu&'ﬂ @%Tﬁﬂrbf @Pﬁbﬁ@b/ f

east rams of oXy }Slgram of crude
theeBAIN o rint catdelf@dswh@me Te¥N tstee detamnsdsb #EMiMgthed Beete

size distrib ut f .

| eas @&Vﬂltlog Sa 58 é){oe‘lr; m ad CF'{'EEO% igﬁo%?i/g% %b%ﬂ%{ilg)au& coﬁ'gmsmg.
coptaétingla orindg fe@lrmatmemg nﬁmenchtatlysdrrm ﬂuecprcsemm aTisfirogercipurce to
that the crude product has Al %
rrodce ¢ toig] @rodpetdhat g N{%S p}:ogagtcxélﬁ%mc decr c? }9r§’(§uc{ ﬂ%
lﬁﬁlﬂﬁﬁixﬁn@me’ft 24001181, Mmigth@ Qryde tised hawng b TGS 4t feast 0.3, the

crude product has an oxyge t of most  90%.of
OFW@ f@%@ﬁ@éﬁ%@%ﬁi‘%{l Coptentipha tg? @b&ﬂ SFeeh PR grapLof crude

def 81akned oi%he /é§t1 t&fﬁaﬁﬁ)@a P66 4ize aﬁﬂlbawg\emh g ﬁi&ﬂﬁﬁ] pore
| s as determ ned { STM Met hod E385. The i nventi
(@

didrsgennfotleae 80 A, rredetrsaringfl by ASTYE Metod R4PBH@np PR tng |
COH{TP'(II%ES({OH&POI‘PSQ %l%é ANl ‘llﬂgteché §86k Moludt RS AN BPAtEmost

uce a total product” that includes the
aricthp Tatiudithe mrfeecdn andhie redugel @ conted gEQreinic axygey mrtﬂalmng

m xt u Q

e s D e S
Sabal sontcnt drake drgde ﬁear whemin DANGadsaleteshinedby A8AM Method D664,
grans of: one or, nore t al 6 of the

O (O YA COFIEH 1325 %Wgnwgﬁﬁ?‘g%&%%g%yg? one or nore

et al gefiRBidlwProddafa hiiBodRE pralicieg 2ahide prddaétpmdrmrsdlg
as weight of nmetal, or m xtur es t her

enticties 3 fTHee foehvik PRGRY RUREAEYEHE KR i Produptfpgt peludes
1:38 H{illdg gt%gﬁ'& S iYeRdif? g‘leto)ﬁdb g)r&lu&qg‘ﬁ fGlil RGxtaRMNE2S SC aner.1d0MPa,

he crude product has a TAN of at npbst 90%
e ctuie feEARaGg 2 BANf atieast 8d dandygh &qagme iatke pagalygs having, per

%S%\eﬂrfam%tg Ygl e?t)f? A Ml'\ﬁérﬁg gf RRe4-nlhe meﬁ&‘s% @Bluﬁins@of the

*Rod” of produci ng a crude product
P&@Otd Brblegonean Mcae tdnmpuadsof odeof e msitalhifrom &obrmmefthe

cataly n the presence of. a hydro

ECRETURITE Yt N
Bregted condhiRheiudh taca Gawid BoRTyopuetvelosityin a contacting zone is over
10 b™', 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

weuabdsie3xront ent of at | east 0.0001 grans of suPCwUSp®A/042399

gram of crude feed, and at |east one of the catal ysts
conprising one or nore netals from Colum 6 of the

rF::tr Ialogh 1%%%}?1&% |'als nﬁrog?Je? g?{eﬁlog ??I%g&gﬁ % gé]l?rg?&ct,%rrn%nsing:
nontdcting 8 ctude feed fwithaomel onmnteraatallystsgn deitaetdenda hydrogen source to
conditio t hat in contacti he c e, ..
Peated 0BT nOFD bl a3 e PR B Rk thin oS G o
liglid mlktuwhaae 0(3 b0, 841 MPa,Ghe érh@e RedipeideeTAN WI hilgast 0.1, the
cont ?ct i ng, uid hourly space vel oci tfy i n one or

cc6 ATdRg ? fug gorgent Péafé?ﬁétro W1rprams gfisulfrngy gram of crude

ReQ déﬁﬁtat Eﬁéf oo Bthd @a%lysfts &ﬁnp?i‘@fm& 089({? Rbretotald: ﬁ\&\tn%mn% of the

crude feed and t he crude pro uct havi ng a sul
Benidint abds, orlfc)orllawocmlpqunés fiane 9r mesmetals fign @ﬂemo oupd the

B%g(%:w ’g% dg’s £ x-{tﬁ‘ég fhSreB aﬁjc%o%frml %nﬁXctfﬁE&%&@%@%h that, during

content 1s as term
MMdg,[ﬁdQ@'dde fEhfbuptakce miviconlahBipogen ava Mted rafe tchinblibitfphase

duct t agt
RUofS} 8008 obfs B BB Shre SR PAnT b A BR5 Bfhe or more
odntatigg s@Rs & dwﬂroolgle fthe' crlﬁiélplf@iﬁct lmvmg@dm obattn@sed0% of the

ct that es the e product, wherej e
B ARER s oicteed SndihE Pes arot Py BE & B comn g /14635 of e
MNPair c@n@ht ek CAldL ifRg, WIRRATANYES 2§ a8teintihntsy A310N M&Rdd De64,
the crude feed, duri n%' contact, uptakes hydrogen at a

and swlfiepngent is a6 detettingdiby AHEY MatholP4%on” of the crude
feed AWl RAGi6R MG ploviddd emb MY E BE ﬁr@&cﬁlg@crﬁ’&e%bﬂl%’? cBmprising:

met hod of producing a crude product, conprising

. eowtacHBg R ngldafeefl Mk ohe egmevietchtalyyid ru@@ie preisence hga gase@e fhydrogen -’

9 ur NG Rﬂ{d S aﬁ@tog'{léfu a’?m%fﬁ Bgclf!r\?\lg @‘ohl?ctt,t hepé’n? %gé%ude

- pIIOduhjl cmt a liqudmixNtaa la‘d25rﬁ0(ztndr0e1 OétMEaB afCeanrd] g ]:Gﬂtadbﬁg;conditions ,

SR T 108 PSRRI R S0 e v

plyde m@emtlumbfakecmwﬂbd dhﬁi’ng&ﬁﬁltaéthen at a second

hydrogen u condi.tion, e.first hydr gen upt ake

condl ﬁ?"'dﬁ"%‘&f”h S‘GPW‘SFW@?%H# Itrﬁiu eHRefiugly eppprising:

cmm&ﬁg & oM Tde@ With APGof& in MEAQGEER dfRhaKENHR c&tal%stg td rbduce
dr ogen uEt ake condition is controlled to inhib

e ofid ptrdugffthay inclyslgethe caide produst, wheseindhe w@@tmd@cm eﬂmuld
Hegheasi N el PV 1P, ﬁﬁ%&ﬂﬁln&)g’ co%u%n éo%fﬁ%ﬁé &%h ﬂlfat the crude

t he crude product change ﬁ at nost Yorel ative

fen@isrcontpeted Witk hypdregeanrat arbirse mfogﬁerlmiaés cofditionand thsml et a second
| f

%}?@%g ;ﬁﬁ%ké Eb\él?ﬁf hotﬂe ﬁlg’?‘%{d% %}{ ﬁﬁe &nﬁﬁ og %gnlg d*fferent from the

s opiehyideen \Apt’a}te (@l’lélth]li andne hgdrtogérymttakeaﬁ the firdt Ih&ﬂro gen uptake

t enper at ur I cont actin t second
R ol PR altE o i e it o Pl oo
&d@%aﬁhgi Belof 1 bisd one\old 8108 propetesOT titerile@atitt dhingd by at most
|qU|d m xture at. 25 0C at 0.101 MPa, the crudefeed

P30 rolefiva ter ik respeckive prerimage Bropegs @idhe ¢Tafq feery
cont apfelipenGONsLd ﬁr@ﬂ@e%&h&Mpr&d?ﬁm leBdde E}%ﬁl@tcéd ising:

tenperature is at” least 30 OC | ower an t he secon
eosiactes ¢ eryde sadpwithoug & merp datelsts atrafitst tompatatote fhldeved by

{o?gléﬁﬁg Ata IRk te%gpé‘}arttﬁ!e & ﬂrxgucte 2 t&tgﬁnr A t?xgt 1£a§de§ Eh%%?ude

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

wonrodwe3929 conpri si ng: contacting a crude feed RCTSZI08/042399

or nore catalysts to produce a total product that
i ncl udes the crude product, wherein the crude product

erg%gﬁ"l#ég%u; glléfl Z]O%t 2508{2% lﬁlggd%p%‘tat]cgég cé(%n%glo@ sucg tha‘Ei fhe first

t@vacﬁ@ tan@ujafuw isabRhLBO °©ﬂovedr tHae alst seCor{d0Dhtagirgrempdrature, and

D T A R R

Rhertiia ARE1siag diternfial §y ASTM MEtheDDE6L onpounds of one or
nore netals from Colum 6 of the Periodic Table, or

mi xt uHegnyentprase prawdectmethel of ReduchiseaEdegoduct, comprising:
sﬁ.%ghq{l% ok ogéfée@ with@he {;ﬂﬁox‘é A6 stR E&ﬂugﬁce faaétalapr&ﬁl& ﬂast lﬁaudes

he TAN of the crude feed crud
e oode prodag, whegeih fthercraderpredwet isf ligoid 11113@% zﬁQS t°G @ng gl @ UMPa,

P s ol B 0sLBS AL AN BBy pe i

Rast (00T ginme Of hﬂﬁ]ﬁ\ﬁéﬁl‘@rahbbfmddﬁéé’cﬁ 4nd at la'ds’eonemfdretdatatysts

| so. d
EopParHy o Bofalnt fomd L OB Sr bEgelidn e 2oF i
%ﬁ}%luﬂ@t&gh@?ﬂh@vﬁmalﬁﬁ?xﬁt@ﬂunﬁlg ©0LihE gélﬁt:tﬁc Tamid, Pﬂﬁmﬁ@@
cruae  oauc erel n cru oduc | S | Ju
wﬁs@p’iméd gantroBing eonfarling caﬁthwauc%ttﬁ% theyGrede Hr%@a 19?3@. of at

RosAbbafr vt TAﬁ%ﬂheQni’de fidaCarlthdGui SRR HAS Whuffuf &‘ﬁteﬁt’&“ 70-

content of at |east 0.1 grans of residue per gram of

t30%elef theadfur gerderd of the aglde &asd, woiterein d Ahis a5 Jeerguned by ASTM
gf%r | OQ%BE‘ %ag DR AR oofPRLSs ARk Rbminkd By A gg 184 Blaobdre

one Oor nore conpoun one or nore

-met.al Bleﬁnmm@oalsnmoﬁldm‘ a mttbOd%ﬁprmcmgﬁamcte: praguct, comprising:.

bt b eRbndne g0k A DR R LA g gy s

the stud® ﬁﬁidoét, Whateil AN fidetpheduct is d diqfid eixtutda 26 PO dﬁd 0.101 MPa,
d . f 7 30% of t

PSS teefl BRviae Tant s R olne Sy Reerbatink i agprgry ot

Rést 0Qt R GrReside péﬁgﬂmnl\d%hﬂd 426 6ethd aﬂl’édst bﬁébﬂiheca@ﬂyﬁtf nt

is as. determ ned ASTM Met h nvent i on

ERBISFHEOVF B0 raeé%lﬁéam&%olmg a%ﬁEE Se%odeﬂ s T

& dFBne G%Bﬁ%étaﬂﬂfr@m@oﬂﬁlﬁa & 66He PEAJUIOTDIO br B Ges
catal ysts to produce a total product that i ncl'udes t he

therga® apst enatretling wpretpcding centiétions sierd that dhpuraedejpsodyct hiag @iTdhN of at

gy PRQE AR ol g bR SEd it a0
tH% efthe mhidae cdngans bf e ¢rude &n@, apfl WIGBISEAN gy ardetstmipedibe

S THEVENa Bl SR nR0Er Bl B FALRUIELY SR N Bhp 20

one or herfﬁ)ieﬁtlcroﬂktopmdlﬂes(ﬁ méthﬁi afr prdsﬂmelg I’ﬂi&i‘t&lefprcfduomomprlsmg
Col umm 6 of Peri odi ¢ Tabl e,
R

t her eof ;.
SRRPCEEE PE1Y BRSET CEENH RS Al apeg s includes
e UfRe Bfoﬁg&cxtvhé?é’iﬁ tiee chidd é@édu&t ife ﬁhula @ fe dt Ne T AN ®f01 MPa,

the crude fe he cru product has a VGO content of

ﬂ@n&@@%eéha‘ﬁ%a %E ighleati 0 lothe cride &ed diaving a y GQyepatent of at
RSS! Rl GO0k &bk b 8RR AR AT AiiRd

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

9
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
WQi2005/065029 or nore catal ysts to produce a total POT@SDY/042399

that includes the crude product, wherein the crude

product is a liquid mxture at 25 0C and 0.101 MPa,

?‘Jb@t SPoA GEnE ggﬁhh vl 94 @fe&ﬁ%e%c%ﬁoal ng@fasweo and n% RE 705130%

ast one o e cata ysté 'S
af ha gy conignt hf tha erude faedy ad mdierins VGO0 ot i amdﬁemﬁnetdh@
Rerh e one or nore conpounds of one or nore
%ﬁhﬁﬁk szg%b ‘'um 6 of the Periodic Table, or
m xt uTkesintdntioe a]fso ptovides o cethed af prathadingsd crpd €e98sBcomdAsing:

forn1n th st b heat | t he gatal yst precursor
FOEHBE p e e Nt m 8 BProl Vsl PiCiegtiba PG tha inludes
mrmmé rpdﬁiuat wﬁe&ﬁm@&mwﬁd&ﬂs@mqﬁ%&&re &% °C and 0.101 MPa,
controlllng contactlf%ﬂcon itions such that the crude

Bresaise deeddavige ¥ AN ot i feapkfist. andajlest euseof thengatslyststigobtainable

67:UdgbinaRd: suH?ﬁt Wit %Hé &rQfore kRPN CdRSnfe Eﬁhgpglo%gc Table,

produ0|ng a Crude product, conprising: contacti

enrqRfandre eeiupdunds efriae or mntqreetdaframféqlm 6 op the d’LenedlelTable or
[

hidlies BEROHES bl o AN b8 1 Kt B BF Byt JHGERG e

Catdlgxt pM@arson ih dleqareadscefoé‘ede brauom gulﬁlr\cblstﬁmﬁ*lgtcjén@f)urﬁiﬁ ata

ea st .10 0 100 O t he .crude feed
L %5“%%5 ;6% @Wﬁﬁ‘ﬂgf"q%&g PR éétingf@ndlﬁmf sy fhatibe gide
pﬂ‘odﬁd‘ﬂ RasAT ANYE hSm 69 9DV oFithedr AN 6f BE cAlE Ecdet al s from

Colu¢516 of th Periodic Table, one or nore conpounds
of onBdPYREPEAFRPAIESS  BRTEPLRLISINGR ¥ R gprEprising:

Jetlelcang OErutd FbdHRE ohd 6 8Ok catﬁ]@’ﬁs EPRbERE L8l FrORfAhd ﬂ&udes
condi tions such that the crude product has a viscosit

the crpde grodectowhesein wherudpgrypdyet is pdiqyid seistare af 26 fC ahe0.101 RI/IPa R
0

%%:dlqlg? ge\?/clg ?illﬁﬁ ::iqrs&)sg ?l fglﬁ {10%.sF thggkv‘*q@g l!;")f Lh%\&ur&g ge%ﬁ

havéng anvdRd igegvidy Aﬁ’ﬁt lgqsaw, eyd atéeaa@m@fmewanaws loympSEig one or

as_det erm ned
Y B o H RN T OB Rl 5 o o
mtabl dimimgolamo bud ghedrediddic fTable, ozrmnxtsres tHeradbind Contrdling
sts to

o B TRBIR RE ek Grorih Be oo e Bt Yo B mon 0%
<bfnbeoﬂl§dd>d1€y githelerade igsd ? 37i80pd, Bndth t:mgri]ﬁ@ﬂ?& 5a@|ﬁ?g ANAPI gravity
rude fee ving. a of at |east
] 7% b LA B e oy 2y BhareingRl @i ds asetermined by
ASBStMOnG D8¢] Mt yieBHRIb 8 d@en‘ﬁﬁﬁﬁ@%r H&@TI\@N/FctH?)G 6.
compounds of vanadlun1 or m xtures thereof an

addi thbe inventien algoypsevidegpanethost af peodueing e iconda Iperacta¢<ylslrlslng
GRS EGuR e P it BASor Q%Ealggrt]ﬁgtp%cﬁm? Ol &Hodﬁ& that includes

conpounds of one or nore
e pigproflemsviterein thefcrudapebdogns & bauid mgxtm@rat 2©1C¢ agl 0.101 MPa,

d duct h TAN of. at
0L OPR SHEL A 0 65 10 B QLU Bl PGt
laast dmmamsnmhmmgswam lvae o6 6rd c&lnpounﬂy sg\tdnfmmal &Gnixtures

roauc

vid d of Pr duci ng

ﬁ‘btJ ?@S aﬁgﬂdg‘gwﬁ Sl Wherap Hft?éd lél@ lfw@ StRENPEpes 9pf @r more
Cattuth ¥ Hictald, Ond61a846 CodpSrRlabe Bk BFm6eLe (dighn 5%‘@9 85 t he
crude product wherein the crude product is

qombingtiensherent; g cqpigeling entagimg conditions such that the cruge product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined

by ASTM Method D664.
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and the crude feed has a TAN of at |east 0.1,
generati ng hydrogen during the contacting; and

woamisresd2p ng cont acti ng conditi ons such that tReTaIS2®E/042399

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

crude feed, wherein TAN is as determ ned by ASTM

Met h # ' ' | de dof ..
B L T
conjabéing e exhdevieeth withene or moreeabtstilty ptodude tprabptadwct éhat includes

t c hat. i ncl udes the .crude. produgt, rei
bRlae BERRUbnb R d ARl MR GBS 85 TS Repe,
Bndlihd civBPafeed lhas CTAN &f ﬁﬁfﬁt ha,\/g'dﬁgra’langl WiirdPen AtirihLMS tontacting;
0.1, at |l east one. of the catalysts conprisin
o OfinE SAABRE FORGICED M GG L gToCE ErnsL I AgdrAN of at most
00% bR T ANS ROt rud@Rdd 6RO TANTY a8 @MrASH DY ASTM Method
condi tions such that a contacting tenperatufre Is at
P&ekt 200 oc, and the crude product has a TAN of at
most % RhibiRso 2 SRET S0l ANbFsine:
as determ nteld bi/0 %gvfﬁ/lgsl\%b{ﬁﬁtgg& %ﬁﬁfeﬁ%@ Q:Pﬁr}\% E{)#ﬁgﬁcgpérzsmg.

pniactinge criderisehwith ohe privoigcatalysta taprodiee priatalymdduct that includes

ST v ; T h ]
(TR Bl A S PP AR itk A28 o lon B B e
e udde fired Handng a WARY @fianleth . 1 anitke 1qastatte of thie Satalykts Goknprising

m xt.ure at 25 0C and 0.101 a, the crude feed_ having
Bkl gy RSP e et o5 8R e Hofeo fgd controllthg
eatastiySidnditionPiucl tHaga Vakadhy mpeRBurdls aMRER 200 PECMAER crude
of .va adi,g&rlgoro]r m xtures thereof; providing a

gas
BT haanE A ORgdRes A6 95 thedeNiak the grude fredctherRyn TANGS as

GASmidea oy RSTMVIMMIRMITSRD, i N a direction that is counter
to the flow of the crude feed; and controlling

~cont adeilpgnignasa nreyidessaethedwefirredyeing pigtisle prasticic torhgising:

‘ (ﬁ)n‘-[%m)gozf crile {ARPHi? Qo &fmérg @%ﬁ@%}g %&’1‘%? Eog%%%ggtham%cludes |

wherein TAN Is as determ ne
theorde produci vhergin theicdsls peodueitihe tiqufl nxtociat 25 8C and0. U@lieMPa,

| S ; ti d i th .
B BRUE feed ERERY L PARR R0 BT, 0% Bp oMo R e porptoing
vanadiud esietoh exoor aptigpopiidsdif @inadivhie benix tirbethete o] @roR i fas

is aliquid mxture at 25 0C.and 0.101 MPa, the crude
ufionad B Bsiptis dffins cRaRgie feds Mo bk ot
diroti@nthatdf cahtel RaRE 16w 00 MR 2nUE F¥E; ardlcoht®ABhg QAR dddBitions
ca}t@Igﬁgts onlprl sing vanadi um one or nore compounds

vf a8 FUfg Profuctiasa ey of Aianess PO% ohthetTHeN obtha aiderfeed,
Wihdth YAN 82V bdMnina e Siv S1elicaliddaut i on wi th a median
pore diameter of |eaSt 180A; and controlling

cont d&¢ inygntisrdiotredes surdthadiad pradheing » aaide producdontpeising:

' % 0 he .Ni./.V/ Fe
SO SRR S0l o0 oot B e o
thecrddd prpdich erchetein theTivide/produd iOBIQRRd fineure avZMa arnd (el (8 MPa,
i d net hod of pro i . roduct,
BEFAAES BT 7 e RO TP Bl S 00002
geahg hylsdss gﬁ@fma\zchdwmpsasoh%ﬁahg p:g@diuﬁqt, gﬁmtmdrg 6&14&%;1% re
crude pro uct, er.ei t e crude pro uct 1s a |1 qul ( .
VAP GBI fieregh &n&hfdinwp@} oyt badne e siee diibution

vﬁfﬂi z&hb’cﬁ%@p&é)mie&f HieasBNA0A U ORI BREHEUTRAHBL s uch
OT vanadl um or
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,

wonasoe3arwre al kali ne-earth netal salts of onePoT/USZIVE/042399

organi c acids, or mxtures thereof, and the crude feed
havi ng, per gram of crude feed, a total content of

al kal met al . i nezearth ta sa
o o Dnfetiiop G50 pRvis ¢ BELPY5t Dot ik PENH ShbhSng:
ceriidtiak b icfide 28 tvatilon gr moreciatal 131350 prodilcetdtatal proGudt tHalcludes
ﬁ]roduct has a_total] content of lka met aI2 d

eieatde mrocusgt PR ihg crudeproguet gy %ﬂul jrfwe @25 %Saélﬁ 001 MPa,
a8 of ofdlhe dM}tsts%lﬁ’pﬁﬁmé bshaaRBt, 6ﬂé orhor eépdund®bBanadium, or

and al kaline-earth netal, in metal salts of organic
Fuxterss fhereof dhegrudpfeddeaomnprisie ovs or went bt metal salisaf pne or more

e S ST R e L

mwtgm‘s thereoglagdthe coude deed haVlng,tngramfof pl;usa E&;ﬂ;@maﬂ ﬁcmnem of
riSin

Bftiple. PR R At mePh af B L o A Te R ot e 886001

graals u?iﬁ&ohﬂgﬂhﬁg“ macﬁﬂigjdmditmnmlé éian thb hﬁfae pwdeﬁ thagla ttkal content
[ i qui ixture at 25 0C.an ) MPa;
ol fad BT megh B R ST PLPreailp pOTuft Smast 90%

Bf thBBé1Rer® bOARAICmAE], B8 alRRe-cBith Hefal I@Jn&al dai€oLREAc acids in
metal salts of one or nore owganlc acids, or mxtures

thesrudsleed; wherein gardentof alkpla et ang é'kalg}ea‘a%fnetaﬂ dgy gnetal salts of
B&E&kc a@dd Rlerfiall &nAs"?M Mttad D1sRE al , and

i neearth net al In netal salts of organi ¢ aci ds _
of at Thesagantion @@@mvrglr:smmethada df producengst c roduct, lsemprising:

O

: ’1Vhetct'udalprddeetsWhﬁ@l%ﬂmﬁcrudeaarbdlmais adignidanixofe @S EE aindk OtlbePa

i d b hav
BB L G PSR M s, o

. 6t 1Bbifeiatkatih@enarihanas sﬁl&icﬁ lofit: Brexdlorie YorAGIEMc e t i (ﬂdxﬂiﬁ‘bﬁ Btreof, the .

an ontrolling con act i condj ti ons t th

8‘6% Ef%va%seperrpa@na iﬁ%{] g‘é&ﬁ?"é nigpt %ﬁaﬁ@ﬂ meﬁaztaélfi ﬁ@H’é‘P
adrihahétemandtil RaliRsrdk ganichicldB badt 1681 0.60001 RHBARIdCat BRktdRe of the
of at nost 90% of the content of alkali netal, and

etil Bt PrvInga Rove Fes distribytipn pdtheg medipn Rore fiapeigri arangs; g 90 A
gf 1gbh&e v&i{h%l feaét%@% OM&B@ A aﬁgﬁreﬁﬁ 1R ﬂs@é élzermétﬁtutlon having

and al’kalineearth netal, in metal salts of organic
apdtd diansten withise 4r Arofibd ntyliangTiv dissedierdwibirgin pere sisalistribution is

%ép&éﬁé&%linféﬁ b¢ AZINPRRUoE 12 ?%ig?& 038Rl R Htgéf{ﬁlgggnﬁ??ﬁl{s‘ég& that

conprising: con ing a c
t’ne crole eroglattdlay s togal tontprt oflelkdi metah) bad alhztlmdwaltth bt in metal salts

cl udes cru r .

S St T o Pl Db et et st bl AR Gt st in
eRUlsda i drganiPadidspras @ﬁdeqwnl @hé@ﬁ%n’c@nﬁcﬂ’h&hh Miefal/ahe alkahne-
content. of at Ieast 0. 0000 and at | east one

i rpcfplaingegtal spEAL ﬁggaawﬂahdélsga% 3@@@?@%%%&“#%%318

”Ed'aﬂxﬁﬂaﬁngﬁﬁ. 18Vidédh BethEd 6 rdhRMo A riictRodhBO cdin
wth at Ieaslt 6%%5 1t he ?ot agiepr rrberg ofr Igcl))?%s |(r:1t %nsmg

poNasting g erude feed Wﬁhpnw here |cﬁgly5ts fropreduse ataselarodyict thitrincludes

iy SO0 IETE SR S MR IE ST e

’éln«trlxde fited thhhng; gpex:gmmm tlrudg feedradbtal Hil8¥/Fewometnthdtt dse0.00002

crude pr N /V/ Fe conient ,.of nost
So0S v pR R b e neMse oo TR Bl v hadiag vore
MNambler @ acatidedim PGAAs 18RA LR Mdehst 60% of the total number of pores in
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byASTM Met hod D5708. The invention also provides a

nmet hod of producing a crude product, conprising:
woanisaetazng a crude feed with one or nore cat abPgTUS2008/042399

produce a total product that includes the crude

product, wherein the crude product is aliquid mxture

25 0C and 0. 101 MPa t udef tota
PR St an Pt APt i P SB P RedRp P domete,
ivBereBipdte S2 d1§r1’&itlo@ﬁg&rdeférrﬁﬁlbdi By oSTM Metiad D423D @80 dontrolling
gr ams,_ per d%ram of crﬁ}ee feed, at |east

th
e%at%frlpgt:@l 105 praph ghas Hiegrude podycichas .%QIW@W/\KF fﬁ?fltaﬁ of at most

MIoaﬂle@@hﬁng(ﬁﬁaﬁ 6f the Erudd fde@atterdiB RV /BScolRhels Bt &8&mined
by ASTM Met hod D4282, and the catal yst having the pore

by ASTH| MethoB X57®h conpri sing one or nore netals from

Col )
o7 urdpRgbhR LFENE, Enlalh p0agils NIRRT YA ing
Jaitdcting ecrude fied math onk er mortfe;catalydts ¢opiordadel a tnigl roducathiai ingludes

onditio h t roduct , has ot al
iRtk o e M erhgbor it iR el 3 LR . 107 e,
thetcalde $<&Jdt1ﬁv1ﬁ§ amcrtgwﬂmntaxf amah aictald, afba kalHOKarth méﬂaB, in metal

nd al kal i ne-eart tal, in
0 af Cieame oS ctat ieAmoDonf e perin o Gt et Bt ond e
YAy Rd Ravipd R4 sigd digtkik@lon vABt Alediaiford Hiﬁﬁieteﬂ@f £3abt180 A, as

metal, in netal salts of or%anlc acids is

daerarnpad A HIM Absthadvd 288 candthe %@IYST%V%% ﬁ@rle Stfe disghution
B5MH sfSon8 oPBlbROHetR rBMAEGhAY o@th% rP‘éﬂ@dl@ L Ghe or more

conmprising: contacting a crude feed wth oné€ or nore
@(&Ilmuyé& &f ong opmorpuedals fromt Gollurpr 6dt]tbte Petiedic Tahd¢, @el puxtules

B 0 5L 051 S Ry b

caorgnt Dﬁalkragl wetel, aud aiiolipe adlrﬁmlneta]rmt labtamms of mganmmzldsrof at most

BB 955845 AR Ta R SR L L M LB i

Inhﬁds eafle fead OvHeletn eontesheof atieti ﬂmafn mgL allpdine-gareimethl, Grelsl salts

a total conte of and
%5‘?‘%1‘?1@ lfﬁscf?é?’ﬁ‘ Ebﬁ@f}ﬁﬁe@ga@%ﬁ or gani ¢ aci ds
of atThe8AEdNtiOn Q@@eravigésadﬁ*ﬁethad of 9a&dcirpnecr@e gréict, comprising:
catal ysts having.a pore size distribution wwth_a

pREGACHRS peiude fred Mithepe gfmere cpialysts tomgduge agetalppdiichibaiggeludes
B cArad MMBEN Qe D2 Zoru o duleis G Mg dtsk i 0B @C%ncﬁ’@ﬁ@l MPa,

size distribution conpri'sing one or nore netals from

Belcndn f®d®f>mphsgng3@ne|ommo¢e atkall metalosalis offongor BOGOIPBLRELs, one
Ef.r; 18191% %lk%fmmaﬁ'@ rﬁ@gtl%%l of oﬁ{%r%&r)]rg %aﬁ%cr F db g oReble ?fﬂe eof. and

or m xtures er eo i'ng con
the mhdb feed having lpet pratn of hiende feled,ea tptabchmﬁnt bizedk i rhmla,l and alkahne—

t of I kal.i t al arth
s oyl ofimebiene i o Beiht O AR g, Biicsphane' o e
Gﬁz{lyﬂﬁﬁavﬁfg Alokadize d@tiBktionanth sahéddd pige diambidr ok Bhst 280 A, as
netal salts of organic acidsin the crude feed, wherein

dederminad byrASTVE Mqthqddp4282, and dhegajalyst bavinganoge Fet distribytien

E@ﬁﬁlsm%%& %r ﬁBre%élﬁE‘ erm@dl&iﬁn b %f e Pgl%cﬁ‘é ’IEHT@ Snd¥r rﬁ%IM
Met’hod D13 . The invention al so q%row des a net hod

panerduRdsef oae elr wete matagifiem Colusmmp® pEtha feriadimtabls, ph@n@res
R e s s

tdngent Diﬁdleahpnc:taﬂumtd allghae-barthlmdalmmmsﬂalesalﬁ of 2bgadiC aaidd of at most

900/% %il th'e\:/Fc)gntent of alkali metal, and alkaline-earth metal, in metal salts of organic acids

13



10

15

20

25

30

the crude feed having a total Ni/V/Fe content of at
| east 0.00002 grans of Ni/V/Fe per gram of crude feed,

wanods@aznone of the catal ysts having a pore sSPZ&/US2004/042399

distribution with a nmedi an pore dianeter of at | east
230 A, as determ ned by ASTM Met hod D4282 and the
catal yst having a pore size dlstrlb i.on npri si ng

ke e iBr WheLGH! confenbh At R 6rllatRe-prth it i metal salts

Eﬁa&gﬁm é&&e i94s d@%&ﬁne@gmm@wﬁm@ ma3pg, nore metal s
from Col of eriodic Table, or nmixtures

t her éBfe; m‘maorc@m providesaymetbed @@T?Wu’@@r}?@ﬂ% Repdiic gerpprising:

5({&%@1@? %rga/é‘l%?d R)E{rﬁ %Hig &R}?@E cBtal tgcgﬁdt prgl;h{ o Z&g%ﬁ%ﬁ?ﬁm@?eludes

thh erude profinét)\kareio dint cradte predua‘sls ddigeidmiintge a$325 ASTEM 0.101 MPa,

%{E g@g ifer[e)é Zlgweg %Eozal g\ﬁ)ﬁggf%%o%?en%fsa‘% lé%st‘b"do%f 2 gl o‘fﬁ%éfoe per

g:ﬁmdff chuide teed] 4t Meagtmc OF th%ﬁt&ly@t&hﬁhl)@i ﬁorb @12@ dmdi]m&orawnh a
total praqduct that ingludes the C rei
wRdiar pore diapielsy et least %i’oﬁf 3% deferinad Qfﬁ% %‘é lﬁh‘.’a@ and the
Qatal%l hMDﬁ’% ?orE Bge afsmﬁu&%%p@l@ﬁg ohS b Bo@ARAS fHMDlumn 6 of
al kal i al salts of one or nore organic acids,

the Paipdic Bahleilope et materchmpaingp okeqietos mere peial Séﬂ%?@lu&n 6 of the
gé&faw TFabfC bﬂﬁ:ixuﬂés tﬁér&iu momahﬁgéomgchﬁg e&&aﬁeng eeﬁ that the

aving a total content pe gramo crud
ah&eapmduce hasl a tohNV/¥ YHcadonhqetené et hosi@p%l of ﬂilerN lr%/E 8 Icoment pEthe
0] S t
d feg , vﬁxgre(l: gl%lg‘?{/lzgetcg ent 1? % c{etegmglgg Q%A SINL S h;%h%{??l@% N
WI t h Eherimckndon gdes ﬁovhldmahobéf pld)ddcﬁgsatcr% pAoduas comprising:
er.m ned by AST t he o)
t[ CHlég 3 ﬁtgdi%fa% wit fge 85 1§i)rre FB%%Y%BBO ;ﬁg% cgatotd 6ﬁroé/uc% that includes -

8 lchide prydaetCoRdrein tthe @ede fy6dw0li0h liqaid ahiytike atf2l5 Gmaﬁd 0Q01LMPa, -.
rans to 0.3 grans of:

nol yhdenum . o
P& FPRBIIRLMNGST MOZ e%ﬁlawal SgUs %@P@ f Tgpe organic acids, one

Qi"-}héﬁ@ ARALNE eaPth ndial shEsRF ohQRAE oroahid 4618 ot @liktuiE thereof, the
contacting conditions such that the crude product has

erudofepd havang atatal entent.ipst gramof srude fsd ofjajkali metal cnd plkaline-
5‘%@1’1 talI R oA 3hits3Rlo F fafacﬁg gﬁﬁﬂéﬁs@p@ml gfanﬁt at'f&%tton% Q%%he

e content of a I'i metal, and alkaline-earth
ertlpdts havingragtosd 51e%d1$tsbmmnw@ann@11m0dedlame®hef at ket 90 A, as

geﬁ?(rg{m :Q'g) eAgng %/?erﬁ[l %{BAIZ?% a%ls e clatagﬁ ﬁvil}g%ﬁ %r% Is%e %lstrl ution
h& aastathadlgbdannmctohgntAST I duied frachlyist, BrofB0. OGU’legralm%ni)t'j @Ams of:
rovi des a net roduc de pr.oduct
BRI g SRR BDget e s e B o Bplybdenum,
Gﬁhﬁltdfésttﬁer%ﬁ‘ Mdadueallidg Etrtingéonditiohs §ddhthat the lctide §rd’d’(3@ has a
crude product, wherejin the crude roduc 's i qui
el eonient af albalt meiah e Hkalins-eprmeiehen BraLaly %fzqagw% of at

1N 99t Gthd &%eht OF el N1 Gl éaeﬁdné%ﬁvm%taleefs of organic
gram of crude feed, a total Ni/V/Fe content of

ace@stl e, @@bd@edgwémm cantented glkalp pstabfand plkalgnerearty Q’{e@l in metal
ty ian pore
MO RZpAeh FEa iR ST M B IEE B BT
t hotheld@&BAon aisldplbfmdemmahytd)f thednicimg aa:rltdatpad;duct comprlsmg

den m, C st
ng %grbld%?eaa 3’% 08&%) F)("% 81é7§1t E?] prgﬁli‘ ;Iot gaucf tgat includes
ﬂa@rmmg pebsiuaf wharkiy igheoute pr(?‘]cﬁlhﬁ'sl? fiteid ndstuyeit g:swch afd 0.101 MPa,
enum or_mxtures ther ; a caontrolling
Bt e foor g BR AN b caton pHde cr#é%eqdﬁ@@lngfnfa gem Hggide
feed ANoRf NV /FER8iteRQYa0bast 18000 Nris, 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
wofhodshe3ry ude feed, wherein MV/ Fecontent is aBCT/US2004/042399

determ ned by ASTM Met hod D5708, and TAN is as

determ ned by ASTM Met hod D644. The invention al so

provides a nmethod of producing a crude 6 duct, .
a porpize distiiputienwith @trqugﬁn@ﬁ%’éet?fé% at st HO Angs Stermized by
ASHAEELE D98P gﬁﬂﬁ%aﬁly%ﬂ{a@ ngRIOEUSSLybdbAlm Bflebidps ekdieof

crude product, n-"the crude product is a liquid
cmlzzstuﬁm A1000550s 40013 @ranssofNpelybdenBme PRE RS Mese gompounds of

w@&@grﬁ% g%l]c@atgd as we & of%&?tld'enﬂﬁ? to? knn?tﬁfeﬁ heflor: oa'ﬂﬁ c@x[trolhng

one or  nore al i ne-eart’h net al
cEiithdiibg Obnditivas @ﬂchrﬂmehmg@mroduathasg TAQY ofdtsmast o of the TAN of

thereof t he, crude fee
i B oy s OB e oSy P Sk B a0 6% o he
)fvm% tdlﬁee%attsftthe ggggﬁeed iviheraat Hl/VaRRl costentfis m@mﬂtm?ledﬁ)beTM
of a eas rans, .. an S of the
Methost HE108, a6 MY &38 &gte’(n%f)‘edoli’?'e‘g%w?tg ci‘r@fo’ %‘}Fs from
C0| URe Bv&itioh B0 %?d'v't&g h?ne-ﬂ_ﬁ)@o@ pRIAGCiAY a BREEPLHGR Qjéﬁiﬂ;&smg
one or nore nmetals from Colum 6 of the_ Periodi

cmatb¢tmg arudeifsaduvithsone|ps ot cataysts to B§°dB?Fea tofal product ﬁkégtt ipcludes
f o, n% désju%g f\&;i’lgreﬂf tht BRaP lroh&ﬁl '15‘321 AR Rixt@B 8t BY cCRdR.101 MPa,

one or nore nmetals Trom Colum 10 of the
tRe:t’rudHﬁem éba’quxsmg one o ongratkeli miegal éfﬂ'fs of pegranere grg¢pic 4¢ids, one

ratio f t ot 0
B e T o e
thOQHdd ﬂe&ﬂl&avﬁtgmotahatntdnh eecgradef prudelfeed, dfakal ntetdand alkaline-
content .of alk net al earth Lo )
e meinb a8 s abas P aRiee Ay DS p A B st b of e
c%&ﬂlst% 'EBmPlflslfi’é k@) dne BBfBle, madlsl frahll@lmmé efithk [Perivtiallablé, one or
ts of ‘organic aC|ds

mmre P@l‘rlpplktléﬁt’féﬁlﬁ OpOEq TREplS 1 rﬁ@t E&’% &’afl?‘ﬁg q@%l?aﬂ’i mixtures

' L @Jnt:ﬁl of nPCQl@ﬂJhQO@QtHéSPeh&dlaS‘ able, one or more
tg&%gfarﬁdn(g)dg% (ﬁ“m(’? tsh(;) DI 318. The inventjon als

q@mwurdis of anem;tnlrmq m@falsrff@@{ Gelupyg 18 of F}l?d)érlﬁihé dakle, or mlxtures
tg%{ggf; 02 AR 3 bfntgta?(:&l[l#ﬂ g0 fn?e?a‘# Mol CORGIY mBBI i€in a

T pro uce a total product that includes the
IGﬁgbCfeonpﬂ ¢l L0 tand vdnéoling comtecting golifme @w&tthatéheepmdeqtt?@ct has a

ture 0C .an .0 h v,
St S0 5P R P ned ' BEIg SRS ot
QbN0HYY FFeeronter drlkafi netalced hkkelhe-cartt netal |ip a@tal oalts ofprganic
t he catalysts conpr.i ses 0 [
R s
&itgeﬁ& o&fic ABUsQs ARlcBdrdired @ynA@rtwmﬂﬁd of13the Peri od| c

, or mxtures thereof: and (p). one or nore al s
f r om Thslianentiaqroalss prpﬂéespeqa@tbqﬂ of 1é1g agpde QFOdHf)tr %omprlsmg

?1%8{#19 aqﬁ@{)feé’c{‘%nﬁ Bnér&r RorBBhtAl §ts i pﬁ’&lu@@ b ¥ pl(Qiu@ff th&thﬁbludes

eI'IO or m xtures thereof wher ei n
that:rude pfoduat \alhe@ah threreruds prestusd is e Hqeig mixtuet aémc en%ﬂ%ll MPa,

n
A e
Mam\dficende Gt camd aofeastondroithe Syt cotmtpeisds (a\)/pmeorgmw gstals
of the crud ein Ni/V/Fe conte
Femd om0 gt};e igmlc;(ﬁa( & QRE-PIFRYE cqmpoun ﬁ% gftn nieg)ﬁ %gfe metals from
PHRUINAESE 1R PR dablk, dmiidtiedsigrédland ¢ie) ape odlmote, metals from
(ég{:lpmrnl l%l or%ghe 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
wonrodwes929 wherei n t he crude product is a |iqui @BCWUS2WAB42399

at 25 0C and 0.101 MPa, the crude feed conprising one

or nore alkali nmetal salts of one or nore organic

acids, one or nore alkaline-earth netal salts of one

Ctmfturmolr(bmgtﬂ]gta otel Gdimds 6 mesfal i in@yangs fopkl togkV; andeongpiligg
cglftg %?fﬁdqt?roents gﬁcrh tg%tgﬁga?}&decﬂﬁﬂﬁt ﬁ%%C{otaﬁNWE%lcoﬁt@ﬁlto? Bf most

all neeart h net al in nmetal
989 dfshedfi/ BiFg amitentaf idsruwie fepd, Whersin Pb/\UEQ)GPPt@it #ris detgppined

t r catal ysts conprising: (a) a first
b@?&%ﬁg@#@“@ﬁgﬁﬁ§Tst cat al yst having, per gramof first
cat alnyie In,verftfoﬁmsﬂ p&ﬁﬁkﬂes tianefhod®f grodnsng mf:rud@pledmt qUoTpeising:

A SIE BB AEE Ho OHer BTG i S uf s b pR e et etudes
thd Quiesrb ARl whiRM Be ché Efd)ua&tesﬂa Bquidaigtre aDIS ‘r@irﬁil 0.101rMPa,
m xtures thereof; and (b) a secon% %gtal
theeeradrcfeeheoanyising Rag Prgoregha fs 4 8eY dn%rapéaap@tamds one
2&1‘10#6?% ?ehlng e% E@f@altg Ff o8 nfdfe RAEC ABAALSMIxhRES HeesThe

eri o one or nore conpounds of one
cmde rfmdémamg,aies gamorficaule derd, Stotl cerent phalketmetaly apd dkaline-

t ed ol
S P bl o8 1B RISk T oo
oafal,yde cpmprising: (zi) adirst ch‘(ai}ai thednst@aualyetfhaaingapar graot efl firstaatdlyst,

| k t al
B EpbAIS Bl O e b s R AR B
Gk bRbR&0ERbidls GBb@ or nidre Metald fr@a Cbmmmf6 ﬂh@@?ﬂrmd&dﬁaﬁk

in the crude feed, wherein content
calvalaigrlien Weight f ei4). opgmixfures;therealy and @aﬁ %ego B‘?Sﬁ ﬁ'?ecsmnd
c%&l}gtshdvﬁlgaﬁer %%?Bﬂﬂeﬁtﬁﬁ il yRSANEAVED 0D draldt 3EBne BhLiore metals

I nventi on provi des a nethod of produ0|ng a crudg
s from:

fimo Gakemmn Q:@”rﬁmli’@iod@ Tablenenecr e eorpnoyBs o QBEIORNER
(%lurﬁR g%f ﬁl@tl)@'}lélcﬁé ?aﬁl@ chEQIQ'EéQ &s ReioR FmdRl1 A WaktutddMereof; and

I nc es the crude product, wherein the crude product

dostrallihg cpuitagting senditionaisuch shapthe gride protloat beea total entent gf alkali
d.¢ Y & @ oPtie

S RS A0, RO AR 2 S0

doteal ofaildati snmﬂ and alkalineverib ngeta) Ain ingetal sl f organiviagitsiingbe crude

gteggg Ef{laice)rfgmt ctg?‘%ptcc{f%ﬂi% ¥ e ,fangv l}(gﬁﬂe %ét;ij gigeteﬂ ITlln etaCI rséi% of organic

ARidsad ésra@@ﬁhﬁlbd PEASTM MethogDag1ssal ts of or gam c acids
of at | east 00001 grans (%F at | east

f th ..
Ot ST e A PTEReS BB r ol pRap e & crudf Dyeget Conmgisipe:

@nfEn cru&@@e@&nﬂ@@ﬁ@or'ﬁ%r@l:é‘talwtm ;E&iub!ém tofal @fodh&&hat includes
Peri1odic Table, one or nore Con")oun s of one or nor
#

thre traitle prodents W@iﬁrﬂw@n@ﬁ praductpip figad Bt ag25 aind ) %ﬁlé\‘JPa

t%g %ﬁﬁé %Fcﬁ &b 1S Ane oP ol 26k rrﬁéaltsgl?srcﬁ%ﬁe oﬂﬁgre organic acids, one
on I ng ntacti ng con tlons such t liquid

dsronmb ylkslp&enaﬁkx eletpt saltg of nneaprmmn@ eugrin g(zléfn er m9<tmsaﬂlelfgf the

SR RO DR S g A g

QB YA, i eletd saifs oBbrgamis hc19@%amfea§tf®d)00@hgmmb anfl a’a]leksabme of the
met al , and alkallne earth net salts

eiahvsi havingi 1es SFeR qliratalys afée%s&@am BT & 8f ﬁn%wgﬁfne&ls from

@blk@his JMteterio®b &2k kik bPBoRohdpotils 3F ond di nitké Rletalsdtdns
of organic acids is as determ ned by ASTMvet hodD131
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
WQi2005/065029 or nore catal ysts to produce a total POT@SDY/042399

that includes the crude product, wherein the crude

product is a liquid mxture at 25 0C and 0.101 MPa,

the crude feed having, per gramof crud ato
Zii iyjores 18t ansktheerudg prp%‘% pase totgbepicyt aﬁﬁ{‘ﬁ'&?ﬂ%%&dt Ailine-

m?{abtngfgeﬁ%aﬂg MP& aﬂ“@aﬁndsﬂﬁ fat Rb&Y0S o3RS et of aBali metal,

rans one or nore netals from Colum 6
and alikhléneRarth mm, lfrmtaé salg 9B orgpnippeids B@dhpaudrised hsicen entent

gofkglh fngf g &n%aﬁ(ome | H‘Et ? ;ﬂe{ali] SalERF bQAE adi a@fs Gs determmed by

S m5|g or m xtures thereof
A8TMOLskoddd1318g contacting conditions such that Iqu|d

hourl space v | ocit n 0 t|n

O LA TN T
c@ﬁt@%‘tﬁi@}a d?ﬁddeqa%dm o&%‘l’f}r%i;r?: ¢ty to'\prdemc€ oot ptodoét thééncludes
crude fee erein Ni e confent i.s as
g ATV S OGBS PO S IFHECt T B BBy | 1P
HELNEM o] nRERIPG g?ﬁn 8f &{l&d@ecp b QSHHION/V /0 ORthrE loﬂg least 0.00002

contactlng a Cru one or nore catalysts to
grarns atleask onepnfahe waémdtas,tmagrammf Icafalkyst. eteasty-(igfegrams of: one or

(%tg dﬁ% %%frm glr Eirr%oé %{9 PRI PR Ghe 61‘%11&}6 Eblﬂﬁﬂuﬂdmf’gnh‘ bfmore

the crude feed having,
m¢taltfrom Colude 6 fof the Pelaoﬂlo Tgkg% alculated as weoiighiaf nllféfdsqr mixtures

Perft PR e R p Sl i fia BB BB epfle locity in

PatadlingSione BOWPY 1081 gndouhe cotle prodect g alogl M/Nvﬁmmmmf@t most

G e N Pl e o BT URREOE os pr
,lﬂL%§HMQ@mh&§D§ﬂk, and controll:ing: contactlng

donditions such that the crude product ﬂgg an ox%ﬁ@?

cont dive inyentign Pgegrroddesadpethqdo m&qg as Rfodyet rising:.
&%&%g}g&gde RE W Snddr Yele BiAGHE o REucaa BAl Wdu@t&ﬁ&teﬁﬂludes :

% of the sul fur content of the crude fee

tivb eudé prodwy.gererain thesmide iprodiet igle Hew dnHesresy 2;@;;‘;}%1( HJyPa
tﬁg %ﬁiggﬁﬁg #% eg‘i%'b?&hdé f%e@%n%@%%ﬁ%ﬁ‘t@ﬁi oYt 1@5%?%001 grams

Invention also provides a nethod
w@ggm mgl ssutfiuchatept afchti teast 0P eragisieg sulforand et leprg one Of the

d with one or r S
qattéllg? CBF)(?HE}E% Opg§ QrMmerg g}e[r? f?ontg ﬁoﬂg%ﬁu%if tBQP%[ogguﬁa% eSone or{
ﬂhbl% coPeigrdp 6:OGHE niose AetalsdoindCotumh 6rof tlaiPe%dlﬁ (lfahln,cbr mixtures
101 a, e crude fee haV| r u
ssels an cispalinggongpeas omitan sor o He SR B ypas S oxygen
&fn%@f ABRsP084b tHE 0:6/284 &ﬁh"ten@ﬁf Bt clu@asded,Gnd %kr@e@l’@iuct has
sul fur, and at |east one of tgﬁ?cataly

@@ﬁiﬂr pasiteng 057 3% pighesubr semient phthe epidle Fﬁ%geweﬁel? Feyeen
& %‘Eén?g' ?d&é@r d b%ﬂﬁsmm 6o dCIEB OGS R oAt i9hs dBRrRiined by
et al s ron1vo u 6 of t

he Periodic Table, or
ABXMuiviethod P42%¥of ; and control ling contacting

COn T R A AU S pRtel o

&dntdctigg & trudefcteaith oandt mdre caiahyste tqurrodive b tdtdsnr@dusuhatuncludes

tent of 70-130% o t.ent £
ede i Whoke e dearniit - poafl Mgl fracatuf {ERre
MethRd 143 10@ng, 38Fgramlof biude fal, entbtal Ni/W&F e 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,
woan@aroicizag: contacting a crude feed with one BCTMIS2@®4/042399
catal ysts to produce a total product that includes the
crude product, wherein the crude product is a Iqu|d
m xture at 25 0C and 0.101 MPa, the crude fee
romepetiEsiungs efieae or marsrectals kam; Clwpa p of ﬁtetP§ﬂ641° Eﬁ@e ¥ mixtures
tlgl?%o% a%d%@ﬁttcﬁln%‘féo%‘?a’cug DéonitioiPdeh @Hak@l'e lcARe pRAIILE HABS Btal

ts of organi ¢ acids, or m Xxtures
NiR&F e cdntertt hﬁatcmastl%O% eéthe heAV/ Fegcongsat ofghaeruds feed, gpd the crude

feed,, a t o
PR s Riro R oA  lisofept G erude et yhercin
Nifv/at cdeas s 8 d@t@ﬁﬁtﬁecgts;aﬁsnvtatvtethad D670 el smdfint emtendis aat

| east and at | east one of the
d@?f‘ﬁtnﬁ&’%p‘ggm &Oﬂgﬁgéfg or nore metals from Col um 6

of t Hge RRELRAI fso PR idbs a@ihddlof FRIdRCIE ARAMS gﬁodﬁét nerding:

nmore netals from Col um 6 of the Perj odi c %‘ g
crigetingecradedpedonith QnecPr Ett $AHLYSIHG peasEe ot groduct that includes

tﬁ@&{i&é n;%r%ftt S«Tiﬁztbnl{ @@"eru‘d@ ﬁrofaﬁétdéfa Hditﬁ&i HetruRasaed 8iddl.101 MPa,

netal, and al kaline-earth netal, in
theazrade fed ccsnmfsmroga Ai worsaillali nestial selisrad ope gOWeTSOrgaRis acids, one

o:irgr?c}r?e am(al }F%ejcal 085 3k one ac%%o% 5:%#1@ acigabt ?t )Htg%@tﬁlerebf] the

or gani ¢ aci e crude
mdetcfeednm&dxggter gmm af crelifehdea total benentof alkali me@lmand alkeline-

|du .CO the cr.yd rei
SRR RS S i S RO B3 A, LABC S SO0
d¥at fedst 0f1 RagasH r@smaiét atsl dt feagtonelef e mitngets bympASTY die bhmidre
D1318, and resngg1 .ent. is as deterntqm%_ﬁg ASTM
ESEIR Gamiseiumn 6 ph P iPRURE 1 BN A B BPEFrEES P e
REDLES I ColBmE 64 e PeRBUE Tabl€ VTR XtE#ch Sierdd® raha coritidYing

crude feed with one or nore catalysts to %gﬁﬁg
qostastingnoaditions Lpkthat the PUderrofdyd hasa gil f%%e alkajjagtah ppd

%lpafifﬁ %gﬁn%ﬁ 6Ll 180 drgéﬁﬁﬁacfﬂs %k Wi Bos@ bR Df Bfe cBfkent of alkali

crude feed having, per gram of crude
heaklandealkabise-duth weink srmetalsalit of csgemic agids iyt sende feed, the crude

! e%ﬁg%af a r@sqgue‘%o}lt%%tagf 75" léM% o u QR co%ntq}f thef@ide feed, and

'east one of the catal ysts
Wisgh csitag ob alkalometah ned atkdlmb sarft matalat matal GlteHf erpanic acids is

af?zfétl'g?rg]ngq MEEMJ@.%%%S @#Eﬁ %m%g?ﬁ@egc%% g epLis lag) d&elﬁ{m&ﬁ%r ASTM

Wekb& D830t hereof ; and control ling contactlng
condi ti gns such that._the C£u eopcr duct s a total

Ni / v/ TR aalsogrrogfies Agust UG 2R PR Fimasine:
&fmat:h?gt £EMEerb et 8RorihiRe 48RS B REGE a ttﬂa #ﬁotdhet&hﬁ gludes

content of 70-130% of the residue content 0 he crude

the exide prodnai winryiwrEeruds prasuet 15 8 hgwd gaxtaredt Ao - pRA OaPinyPa,

YRR PR hiing, 3R ot i ROMGGRIcoREnf oo DS el of

resitling dndd toged dUYEF spntentofiateag OA0QA gramempd aklpasgone of the
ctln a crude feed

Gttt isie She nort Rt A PRl s SRR AR HebleSore b

RbRALEpounts ef eervr ftge metaidront Columh 6 of tiee Reriqdiic Tablie xdrumigtures

at 25 0C and_0.101 MPa5 the cru ed c sj.n

Herept prd caniglling esitagting gpndiiogs Stfﬂ‘zh% eﬁt@”@?‘*&&tﬁa 2a ol

ROVAS, coRRE: 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
woaavisrng3ozper gram of crude feed, a vacuum gas BCI/US2004/042399

("Vv&0') content of at least 0.1 grams, and a total

content of alkali netal, and alkaline-earth netal, in

metal salts of organic acids of 0.0001 grans, and at
Wid%Ee conientds asdetsrmimed by A5EMEYR{Rer Had0% ARd Ersidppeatent Is as

dg?e?ﬁn%dn%%w d@ngﬂthe Peri odic Table, one or

one or nore netals from Colum 6 of
t he H&leumt&nmnTam @ovides amhsthos ef predueing gfcrudg pepduct, comprising:

SPRAERL 8 G OB B o
tﬁb katié pedea wikrsir tielcrude Iprcrmttak a heplutl mlxiilre&tt @51?(1? en(hQ:l(UsMPa

rgf at g?ogt 90% of the con 1 ]l[t ] acids, one
P RIBAS J8< EAPRTPIIRANS 0T TR léPe garts é’fle 81? ‘é‘g’ﬁﬁ Oégaé% qys
drndrb gk slideda h aRehl sARGE biorGlidie ergafiio deids, oh atxtareyBeteof, the

content of 70-130% of the VGO cont entﬂgf\é(ég
qrudecfeed fpping: per e elgmnderfeed, 8 VARIUEAE P Sfomsmf at least
(5\/? %BP‘Q R394 &)rﬁgen‘? 1EMtm@41, MdkdalindBirB metANG metal salts of

ne- ear net a in metal salts of organic acids
irgamisacitista OA0A b erag, g Phlens pAvRIBaaalysts compiscs one or more

%Qt\e{lg%t | o@olu}nﬁ% o? Ecl%\@eggc?lc Fa0E Q% Blor 8%?%116&5%\% B?eﬁérqg&e

, cont act’i Ing a CFU .one
Metalytiiomn @dumhﬁsdf $hetRa:npdlo dalle, ca mlmftmads therendpat! confedlling

sl Gmitions b e 4f Coae TR ] EqyBit O RARAYEL ana

éleﬁﬁheiam Mgtal, Refme@l @It Sﬂ‘orgztrmdz&nctseﬁdt mest eovoajftm dolfefrieof alkali
content of_ at | east 0. 000 , .and, a f ent
o ond dilincsods e MERkElss of GRS Bl T fhechEs eod nd the

- &R SIS hBAVGOSTBRteRIVE 7041 30%@&11@51@@30&5@@%@@!0% f&d

of t’he Periodic Table, one or nore compounds. of on

- Wherein WG Q penterit srasasieried Db ASTHEMPEP Ba? Y, saghtomtenpet a?kah
et Y Eakdiiere gxﬂg meBN6h £8Af fafh bi RParkOMRGE hdWtermined by ASTM

condi tions su that the crude product has a total
Meﬂl‘ddDé3t8)ntent of ‘at nmost 90% of the Ni/V/Fe content ' :

L e

é(ﬁﬁdtlng\dn enué¢ fee/GBh conoremdre icatalysts tbeprecrhma neto:talbsyoch@’cw includes
b T L

mechad fRf having wet gl@ma)f emdel ee@,raxdutm/wﬁampnuem afigt least 0.00002
contacting. a crude f ed

EREE RN AT W, SR RCER

B0 Wedre mARGIRInD ChR&InG 41dg: T8k dlableSor dr kfdkd EbniPoxhds’oE one
at 25 0C and 0.101 MPa, the crude feed conpri sj ng, one

or mens meetad¢ feemColrapind ot Pariagie bk, ot mivgHes ?ra%?ltd controlling
@&{taq:ﬁn S oni e tl‘?a.lt fRlchjae Pﬁﬁﬁ&trhagr? ol NE A/ EScofenPBEt Host

nor e gam Cc acl or mxtures thereof, and the crude
Deds of thaWifgFe pmteng otihe ofide feadlend thedrudg praguelihag a NiGheontent of

géﬂl ?li/k {hg [{gté(?] lc%qtart]?)%tgll kald«!: Fe%& e?eng%%rgio%o 'te'ﬂ} g%% ﬁcl:termdned by
A Themsthod DS307, ahmﬁl/va?teacbmeﬁﬁs asdeteh)m:ned ap IAsSTM/Method D5708.
conmbi ning a suglport th opne gfr re neta [{ﬁ

ol e ion Bo ey Lreet 6 PSR G s bomRsine:
LEntBRe 8 Erul® fRd WBthahé of hec&ialysts o Sro@ice fahﬁalﬁﬁbd@dﬂh@t includes
Table, "or mixtures thereof to produce a catal

Breetude perductayyberpiprihg (ﬁgdeﬂ;ﬁgduct is a liquid mixture at 25 ° 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@meenat ur e bel ow 400 0C, and control ling cearastiomg42399
condi tions such that the crude product has a total
content of alkali netal, and alkaline-earth netal, in

metal salts of organic_ acids of at.nos 90%% hﬁe ¢ and
ocwateetaling-caithicastel s off one SREPOH REAN T Cal t A HET A ST ™

| 61, b fotdl bent6rtedslichie8@tal, and alkaline-
ﬂ%ﬁ%@%ﬁ%%g%ﬁ?nggggﬁg?ﬁg?? netal and al kal i ne- : e

earm mbtal, inmeteksalts sbdrganiofeidsiofatipest AOPYH gramy é%?tﬁigqﬁwe of the
> umn
RS %Mgg@&alﬂ%gnap%cﬁéﬁgmg uhpBHRE AR oR bt BEAIABCAUmN 6 of

pro product, conprisin
tli‘dIFHrladib iMable 2one fou dh@rd m@oundsrof oneorgnorpretale Ao ¢ of the

t ot d
e 1S g B AT fou e b by bRk, Ghd Rfmine the
cﬁltalygtEbyQEatﬁ{gCh freckidsbr WPthe cithlg?stmﬁ thel @refsereee oﬁam m'gnorp eulfur
gram of crude feed, a total é\@f iq%%gpt of
COREBINZFOHPOTNSS gt RiEPeraiEe BeoY & tng Sonfs st s
cbﬁdlﬁ{iﬁs%?&?tﬁéﬁh@%udé:ﬁﬂmjcﬂ haAGh tBtaBeRRAE 6f Mllim@sleardrallaiin@earth
rom Co of the Periodic Table,
masaleineentd salisé orsrnigpeids pf ghenast HEe of ‘gle FonisRt ebil g?ﬁﬁ“@%f‘nd
atlka?ln%) gir{hqgét&l hablQ, sal@sr ﬁﬁ%&ﬂéra%ﬁs 1@ eRbie fe@dﬁﬁ&g&ﬁ‘ €orflent of

retursor ormn t he catal ¥
dﬂ&atmenzg etnkiealkahneabqr@!tmqjalemun@d rsaltsmfpr@nw@é@érﬁcd@ cgFninge By

cont ai ni ng conpounds at a tenperature

Qég&ﬁygﬁﬁﬁg%ﬂgand controlling contacting conditions
such Thbatveiitha alvoydevigesaduiodnd praglutiog akrule pgdre, comprising:
cont ent of t 90% of th Fe ¢
PGB AP Bl PP POy Gt S afodly il fpetudes
Ry &g&fé\/})rw& %e%?@ﬁ crulla@rodnstand liqud ﬁifl)ﬁt()rerag 2@ asl 1101 MPa,
crude co ition aV|ng cru
Bonpeaived bringpen s 0! gLdEed AL B s raen PbR i 99002
%argg lahd &gez{sm%f %e%afalﬁtétlé SBtai R Y B Qordbinig aanpho2OPitiOEne or

KPa-

: | east” O. OOLB%ranB of hy drocarg P
wwnem@alsﬁuom |Gq>glrma®g%th@|i°quiwo 6 ANGRITTHIE AODBUNATOLARG O more

%gtglr Qr%m ol\Qm&g:l)f EZF %g@&m |T§I§}§ tor hiklOks SHRTE tocﬁroduce a catalyst

ocarbons wit i ng range distribution between
ﬁaﬁmﬁ aad dorﬁﬁfg t€caaly by @qatmzﬂle catatystipreeureor in fhg pregence of one

u ess than
(,chg'e §‘§F’§ C(brgz?lmn'g g%ng?u%grg %t qgrﬁf& dtﬁlfe b%ﬂ)%h i OI ﬁéﬁd (Izog’golhng
@hnSetify @viitdess sck thatihe codp p:s)duat bas driatal NgV /Fseqontgnipefabfost

g@ggf ﬁ??;% W?hﬁf’oﬂf@ﬁ}? ﬁé&t %gelfﬁ%g gvgxgreg{N VI gté&gerg% as determmed

QJAg'FMiM&hodiESﬂBt erm ned by ASTM Met hod D5307, and t he
conposi tion has a wei ght ti o of, NQB cont ent d
asphaTheéﬁ‘@ﬁtl@bﬂf%??FP“é?s 3a‘tr“ cgquposition hayne, %ﬁfﬁfﬁ{}tﬁ crude

%gqq ﬁ[ﬁt i 168 0l Sr MRy @Y cASRY Mt sl in Edr&i’gfé dishithtieh

enes content 1s as determ ned by
Metvband3200Rd 260 8C it EHt VB ahleas Ogs)%@raaf@sof hydraeaubnys ¥fith a

E(?lﬁ%%rcaiageqdd&ng%tﬁg%emegg Y6d oc &ﬁr@b '°§'a9@ 10 CHPL 2R 1da8D.®1 grams

one or nore cat al yStS to produce a
bottyakocpboskugith 4 baling rogaidisgisbution 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
worhswesment of at | east 0.001 grans per gram sETaiS2be/042399
feed, and at | east one of the catalysts is obtainable

by: conmbining a support with one or nore netals from
Columm 6 of the Periodic Table or nore oun
rodugiyes dsiermmiapR YASAMOMEHGFTEA , AR e GPmpRRIapdRf g fepent ratio

of 8RT€ corfRint ()fst éé?ﬁcﬁteﬁ&%ﬁt@ﬁb of laPlet QBUERerdin®ACR cYtEnt is as
precursor; ormn he catal yst by heating the

detetraingd by asts@pd D45 3% @«bﬁe@ﬂ@h%@nefcoeﬁet i ps dgseranined by

i ng conmpounds at a tenperature bel ow 500
%M%ed&%% rOZI ling contacting conditions such that

t he Ghedsepiondisotprévadesa m@R)dcni ptasineing f carde progducto@yansising:

t he MCR t of th de
qogt%%{tgt G c[erﬁeﬁe\ﬁlﬂb?/ne A%.ﬁ(\:ﬂrr%%a} 'ch%s e%gg%@é £ Jto?al mu&%#?&tludes
thOMead Hrofuch viered B iceds produgtihaddeafsatie aadmfmgd@ 10d 0y, the

product conpr|3| ting a crud

i MEREPy ST bR DL et ot Bt Sugg e Rt one
desd deeRts lb@otéaﬁétﬁ@ Z)Drc@ﬁhdffﬁn MABHEt With bige @ atde mptablusih

i's condensable at Z5 0OC an 01 MPa. the crude feed

GolwiR6 96 the Eariodi¢ Tahle.|0na e merecfeltlpgtnétﬁgf Rsior grospigtels from
@Jltfxgﬁ 6. o?ﬁxg AR, ‘gﬁble %@ﬁﬁx’tﬁfé? itfeot REpoaER! ayoiiaﬁlsh bisbrand
Sl Ze Strl ution wt arredla pore di aneter in
ﬁarrmag ge cﬁtatym byCheatingrthg sa:talpst prdcisorsn thegueren@odoae of ere sulfur
numnbe

dning S ERbERP O by SR LA Sl Thle ;B

dtbhatltteﬁsesuch idhethe cmdep;moéucs hasea MICR vonteut of@hmiost 98§60 of the MCR

RS R e e L O
@4496R of . at nost 90% of the MCR of the crude feed;-

wherein MCR is _as determ ned, by ASTM Met hod 530. The
i nverktie g RIS REOY RS Iaethﬂf&@f@aﬁlﬁagmds Fradich fpprisihg:

Cl!
_.

. RfacE I Rbe BATRAS bid &@noré‘t:ati'i\l/?ﬁﬁ tobrétide §tcdrdfuct that includes

oxygen, as determ ned by ASTM Met hod E385; at nost
e 008e godve, wiferemthe@ru e peodhigtipand presad 59t RSENndh 104 JMPa, the

oo d@¥eed, and at least
‘gﬂ%%r%?ﬁ %N%:lﬁé ﬁﬁﬂéﬁﬁé%ﬁgdmsgd&P he”i nventul on also . one
qffrtbalwbkémsehaamg deorsoigeckisttihusion Mathiamaedigpenorgydigmeter in a range from

FEREE T Aty 2 TR 01 86 o D D pOyYy GRS e dicribption
BavidgW poradiadetewitiin dfl Abyf tiSTddidepcho diabD42e Mheatn Pos bize
. 04 grans of basi i , 2t e m ne
Y P TN
Iéqbi@ﬁfoﬁ{r %\il(\:lﬂ ﬂgt Y cA3d Motthéthaga MEFOIT at Biost %E’EOﬂ;m@ﬁhtbﬂcmde
as a of at nost a er t ho
foed avhemieMCR 8 A t%w@&%@ﬁ S/Leéh‘)?[g‘t%geeyconposi tion
havi %1
12, e R B 0 BETRR A8 bl oicasion:

atemst 0.00pzigma pkoxyEe, es fiderained by st oY Meathad Wh@ms‘f 0.003
e
headestrmined by ASTM MethodB5687.t i on havi ng

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCRis as determ ned by

wasiigiokeehod D4530, and wei ght of Cs asphal t eneeTiUS2@8/042399

determ ned by ASTM Met hod D2007. In sone enbodi nents,
the invention also provides, in conbination wth one
or nore of the nmethods or conpositions accordin

t
deteamingd SHROSTM Methodd B Lng figroompssitiomlss dgrAN gb#l most 0.5, as
&&§8J%ﬁbggs?%§g%ﬂgﬁqy%4dlstlIIed and/or fractionally

ISt as conponents having a_carbon nunber
abov&'hs invgntdont #ie ovides afcseds damposition keaying, pergrage ahapmppsition:

ISR EQIRNEN SRS, o lcfiilea £ UAGM S-S0 ChRof UL P grams

ocar 1on o ave: oi I'ing ran
dﬂrﬁdidmhu;tde&ﬂnimedl byvA$(DM Methad DG340 bnd/e compiritidn haging a Welght

ran butl ween 10 and. 200.0C at 0..10 ‘
RROCMURConleAbio|Ca AR LATES FrBRRY PO 1BBE Lol 3550 pebipty having
a{gﬁ@NQ)@aﬁ%g% 0; (J)socﬂvh&g@ L;réagxr lgcgs ldetegnihedigyeASTST Method D6614|1 , weight of

et ween an at oi li.ng
ME&Rge andeerminsd oy o Thé Method %80{?@2’ m&%sﬁgﬁ@a‘ﬁ tops o
&ggmugg% g@gmdp@mugqﬁmbpf crude feed, at least: 0.001
grans of “hydrocarbons having a b0|I|ng range

di st rhbern¢ embasements, figonrotian alge proYidgpan ccmmmwg PAPNe P

ngrg ng%&%glgb%égﬁ ngk%i%ﬁso%'cmgl rtc'i‘g%‘%?\)%hﬁ&f mus kéé? that: s has

vy Heandeoated sa Mimenygdlatﬂbd; anndhng ﬁnarogellwdlsulbdb(lbb hmomponents

bet 200 0 0 f
Y ECARBORUTIIR 2 Bl CHC PN gE eer) Darrag e’
dvatponeris S0 QradCoometie404d,; Oﬁicahpﬁheiﬁﬁdrbﬁﬂ)onamcboﬁldhmf which have:

bk %ﬁ%ﬁ%ﬂﬂ%@ﬂ&ﬁ%@@%@gQﬁap Bl DR Gpftpion

- KeBwedaado ac kA af °Cﬁ£t OI IQQMPaOa 1;0111@@ rdn@él&istrﬁuﬁon Istwéen 2@0 °Cand ' -

rmwefromo 3 to 20, to

DT M5 1 beilasoneh diriowion bsiaen 3 G et L 81101 -
MBQ anfl Q)boﬁﬁigﬁ’a[dgé @ﬁtrﬂ)'uﬁ&ﬁ!aetwé’e"i\.%@ oBNHh@BSh 4 21,100 MIPHE® has,

at 1 east granms of total N /V/Fe per granmof

feer grhen fcnmetle fegd) atd@ﬂsb 0i08& grass| of hydroggrhons haviag a peiling range .
oA 0P 1 SR Al
mngackhstﬁbtﬂd);n b@ﬂs&ehmw(a?c 1l °O al 04 B aol.0¢ leggirdsiof lpférocarbons
f .crude S [ i i

qb I;lglgr{%nge (dllls)?rcljbuﬁlé IT)get %dOa?ianﬁ)%@ ? f (9 ﬁ%dgé,gb?om grams
&ﬂ@dﬂi‘caﬂﬁi@t{sﬂlaoﬁlg abbiting eingds distibatiar batweea 3aD Rﬁlandh 0T 4tH).101
met al |ts of e or nore aqrgapi.c acids, ar mxtures o
VRarrwg D00 ayomssipraremebone Erdags by find Gneaiad byctybelirer 00 -
AHAGAEDPC 28611 0ff MPAAEPKas G AN BNRNdaSEE],at 1ch® 93t mqﬁa @ range from 0.3
arsenic salt of an arganjc acid.In sone enbod

10178 9-hieHL opHS &9 %dﬂﬁxaaw witis! boiHng paeli o 4t leesh 2%? t%atc%l&l MPa;
@g g@% EseQhickdl %aﬂﬁﬁ‘gaqlga Rén; GRS 2 1EdsPMN 0 RS %%sél JF9othINi/V/Fe

venti on d’that Is obtalnab

e o s ighich ) coneprisonpn 4 bivost agtl 0001 Em4RA.05 grems of
?uﬁ@.\gﬁe?ra i o{p:rude fléé’i‘fj ?ka hgyatﬁ%@gﬁﬁf@%% CVSJ\AO tptﬁpgrﬁrél o(f)' F:rude feed;

SO provi
(ptize at)l%asﬁ ba gmﬁhﬁ‘dwdm pelogrpmsxf tiude faeda,dnr) colinpigset ox;tgjae
I nvention

of cont ryde feed w
esmbgpe Riretuiens e of GoRr DB e of ofp e Prieigacias.
IR WelRS alkil i GhrilRietal salts of one or more organic acids, or mixtures thereof;
(o) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid.
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product in which the crude feed and crude product both

have a C5 asphaltenes content and a MCR content, and:
woadoswesam of a crude feed Cohasphal t enes cont eRCTAISZ004/042399

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

C5 asphaltenes content and a crude product MCR content

is S, and contacting conditions are controlled such

t hat Iigtonjegnebodinssts, the aVeRtio: alserupfles( W)CO?ﬁ@aE?}h‘t"%‘i‘& PR
mor%hé o eé‘{ %ﬁ{bhglﬂé)rlseagco?&iﬁg td & tnventival &h&e fead ihey i9f

con e crude product to a C5 hal t enes
obnaitable by oémovieg waphthe apci mmmdmom valatilgriba vfap from agude.

2.0, or 1.3t n j
21 solibrogt: spibdinneat, iR A0 R onh e TUERbAOS:
e bogs n@fhoﬁ@ﬂm&ipbmﬁm aa«‘mdmgi tcnt@;e inyettiom, 2 methind pHepntagting a

Cglég i %%3511 ¥ sou ro% gﬂ’ ey S&gg pltfolggse aﬁ grr?rélucsc% %n'%ludgﬁi thé %)ude

PREEQH Q\Vh@&ﬂﬁe crud febd &id crﬂﬁsprocﬁiéﬂlﬂcﬁh hive)a @6 aspHhatterses content and
thereof. I n sone enbodi ments, the vention a
degude feed MCR

ap¥IGRicgmient, my: é%)ﬁ‘évlﬁ@fﬁéwd&fqeﬁcéﬁ%?hé engs e @tet ag
cgﬁtteﬂtq ozfgurr? HPASA rpr&ﬁx%t @%ﬁlﬁa‘iﬂeﬂ& ofteh¥d aRMRB tpird@lﬂc:t MCR

contacting a crude feed with one or .
contestl iy §1, snd conprctiugiemdiionpara coproblad suchithps £ 1Sr@ém9%$é’§ 7 ¢S

{l/rql{ @8 Heocgyl{zégthrgqc%ﬁcz #1911 LSSl @?glgjt ac‘w&gﬂttr%% &6 ieRra

I's on or cou n of fshore
doateid dftthe cride Badvet erabdisphalterss cortteltlombe igtude pragluetds in a range

royides,. i onpbi nation with one or nore of the
fﬁ%?%@&%igrmgbﬁﬁgg$tions according to the invention, a
met hogl sdrﬁ’@ém&‘d@lﬁﬂéﬂt@ (317 1ﬂ\&ﬁt1@czﬂkdng'oadesr id@nfbiadomwith ooner

tal yst t he
e A xR P R T

1%91{%% El?aro difsbuide 2 td) @aRbusa (W) &?@@gléq‘m gayﬂtap@aﬁa@ow) tightt 0

e crude eed isin a ran%e from 5-800 normal cubic
1n@ﬂ@m®0m$(@a%%ﬁﬁ&fﬁ9@¥6b@- wetheoher cubic neter of

_crudg, gcﬁﬁ@exﬁ%{?ﬁﬁ ? %e%&eﬂtl&pﬁs@ﬁromése itPdonttiition with one or
cat al ysts;

e sel ected rate of net hydraogen
mpx'e ak theingetinmln br exinhpeditioys ageerdingde the prientier, 2 meal% @f gongacting a -

I'lé(Fe sih %(]ﬁWthl% qoe (%r%lilorg gat%}ééig tog)g&uﬁé fotdl r&ﬁﬂgtrtﬁ’ﬂ %l&ﬂ% ﬁ% €rude

he cru as AN of [ ess
Boduct Bhitreinhie drydir foerbin cmpacaédenuasohtegmgtzhmthams a:trrmmmplsﬂ to an

ptake that will cause substantial phase
@%%%@ 29 bet ween the crude feed and the total

pr odug kordélEmbatigens, diet invepdon albeproeides irechnitanagionvith one or
hydr ogen take is in arange from.1-30 or 1-8
@e@oéﬂwe@eéﬁgds S cxrRRosRig B 5GBTS 31 e EonE AT L FByises
?ﬁn d £&flde fe@a with 8nd brahid:e BAREALY intR@@sened ara gay aﬂtf/orgaas
or t he hydrogen source is at |east 11

]hygiagen $@Iree epd contralinggpatacting qqnciltlo]eq: %uc]étlﬁb |(%) aéfltlo of a gaseous
@V@g?%%g F(ﬁmgg tgtﬂlﬂzecrgc?csfe&ﬂg iPf rahébefr&}{ 3L DY GBS Y58 miefers of gaseous

uri ng cont act i ng, a contacti ng
hyelngzen aﬁurceemr subiamater afngedeffc@inos@c@@ o/ithone ar meyeHf the catalysts;

0 vel oci b
@g?ég]é% (i@ﬁ %’[5 éup ?lyedfc}gen ugtgl%e\él(sé &lrt%% %gg%ggiﬂg ?Emﬁﬂgessure of
fh@ ‘hﬁcﬂro BIneD a1deE; E(]E:)Jﬂhe ‘r‘dﬂ@oi@ﬁﬂro@ﬁﬁﬁpmkﬁtlh such it thgeruds prodoe has
In a range from1.0 ow 0
AN/ s e ﬁﬁdh&&éﬁw‘ly&&%’&&?"?@ 1§ f? %xtha’i‘ %%‘P?“g% ﬁf}@p%en uptake
SRR EaudeQuBstdtiaMpHage 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@ke3tay the crude feed is at nost 80 and/ or PCI/US2004/042399
range from1- 80 or 1-50 normal cubic neters of
hydr ogen per cubic neter of crude feed; (k) the crude

product has a total N /V/Fe content  of at st % ﬁ%
heronk speeiclasity f eansnd/on thedhyfrogTMSONgep 17 atdeasihe nft ‘c’ﬁs the s or

af #\gggo}g g@ éa!r%%)lrb?ezzs%.gr ?th@ %&%Qfor MR %Qyaroseh §dﬂfce<i@<5tﬁ1&6ﬂed

e sul fur content of the
dotingleontaetiog; (g)rp) contreting tenperpResds it a 19age HoryEh 508 Rk enfptabliquid
70-130% o 0% of 1
A oot SRpen ARt Bhd et on
af@told Piésare SOhd gﬁ%nd/for thedydregénchoerce drinamangsfironh b 0-20 MRe; (h)

S g ah b SR h B  0 ALY D T gy o
ﬁ@@rﬁde]i@e@ @ tHeheudpyERet 19 B RO bf 00-130%6 of & Hd(éofﬁedx;udé ﬁe)ed 0]
the crude product _has_a total tent of

hafrgzen wadkerhy-thagrde foed igjet mpy Sprﬁfl‘gf’r 83 rweﬁo%& ggé)rﬂrtclago
@Eﬁelﬂ%uﬂr: nidfer dl%%e@ p&lcublB fleteP @f/@ru@e[ fedd; (RPEE crl;@é’/p@ﬁuct has a

content o i metal, and al kallne0 earth net
tbtal NigV Ak cetbntof @1f m@ﬂ’f 90 & manst 195,08 ehBoR L Yeotthedd/V. /F § fontent

éhasctrudflfgedogl} ﬁhlg %H.I%E g%%gét%g syt E EHerkt SPY@RFEd00 B 80- ?20% of the

as a Vi scosi ty at
sﬁ]fur&oﬁﬁnﬂff tiad crnaesfieed (89 thabmi@ orodBgUas oV G captpat ofi1Heh39fo or

B

Fr7avBY% o@boilme%cufuﬁeesﬁmdpnmdyfdre cfude fedule (@) thedhwude product has

product has TAN o,Mst 0
By ecooneol 2t VB inoRgALe FOOES 074 REFARY BroteHEON 10%
. cﬁm&éd& b&ednRAdéhe bidAfcE@NE)Rhd Erafe ol hisk BtabeonfnOdf alkali
g or 0.05 to 0,1. In sone enbodi Oa{tﬂs, tﬁ@
metelemdl Hepliae-srthymeoh aergetahsalt%fefr%gﬁ%%ﬁ's i Rosh Aot most
599 & A mddp ?O%%‘f tH%q:%ntQﬁt JTANRR Fetal, QNS aREIERL iR SnectD, ih BRtal salts
I nvent i on, that conprises contacting a crude

df@eghnigiactds arn@e olrudﬁfﬁeé (@he Bﬂvylslﬁ of tp arude frer o g gontacting, is at
lggsm %C{r tﬂg ?fotdhcq%ﬁs 3 Qs 3@1@&%7% @(ﬁta?ﬂﬁ)st@co%) hOAN: 0%, or

con aln s i n which: (a) a content of
ﬁ@ioeclo%i obthg arsccrsny) xof@e nmdc) food atifs8 1G (9) dlepeseds pserdbist hagap APT

cr uct
oSSR LB OBk SRRk O bl
DAR of I¥R6 D004t ihid3es v G miost 30% gemosl anYeaomt ngpst 10%, ofthe
conpaounds corrprl s a met carbaxyl i Ci
F N thercpuqea paa i oo AR B0, or By bl FoSe'cr
cont aj, Rh MY BB RS ShCialaRtibs 8o Fdvidkk i toniBiiation :whtonef)r
a carboxylic acid; (d) at |east one conpound _of th

worgaiithe restyesie gr m@qﬁ}tlﬁpﬁﬁzcggﬁ;géﬁ Hgdnyes Flérgéhogﬁhat comprises
9({ k@l 1ﬁ%1§crﬁ§é' feBa Wath %b ﬁﬁl{l&e 05 tal9st6 MODRWbILiRg Gitabiing €nditions to

one conpoun the ofgani c oxygen containing
mdmmd‘snmf mpganmygenrmtﬁaim%tnpg‘ﬂndé it whishx(p) 3 eongeat ‘éf

in the netal
&qc TZRARIC q;cy%eﬁlecoglé)r SRS 1ssr%qna {]gucﬁ &%ﬁrﬁ{eﬁéﬁ%?%é%ct; }iag oxygen
b@ﬁenﬁom toeNd0% b1 the oxypan bangnt bLthe onurdafaad,r@) grlepaining compound
nmpounds of at nost 90% of .t he con

RGRE GBS R3YRCE CRBRTE AP RE BELEIE SCorBoa L of fcrhgyic aid

&) YllGast @fc%onﬂ;@ﬁ!ﬁd)@f thdrgdific d:8@&t confening cdﬂi}ﬁ)uﬁd@yt@mpnses an
contai nin onmpounds in the crude feed or| grtfnat es from

alkplhmeiehs oge rebeR IR aRdE #Hdsas! qne cemreund At My Beapffxyeen

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
woRbismd3v20r conposi ti ons accordi ng to the i nveRCTMIS2008/042399

met hod that conprises contacting a crude feed with one

or nore catalysts in which: (a) the crude feed is

contacted with at |east one of .the catalgsts al a

least ene comppRdALRcoTEwIe BXUEER HRMARIAR SURPHGSEOPrSEBEfal salt of

4 @a?%%fl% e wh@féﬂl D BacfP BrasiiskeheCR Abrd MOMAK fAdn® Column 12 of the
controlled such that the first contacting tenperature

Ii’esmélc llablas@ theciyde prodist henmepniRboloBAtOR i Watapg organic
cfg')rr RlLEGnost ?é%t ?ﬁ-he%é}ftgﬁt Jr668 cdrBo:5RBLaRhiathe Wrddic

ogen at  a rogen uptake "‘condition and then
anauﬁﬁamﬂﬂ chydd :f@gemd(qmt(g)lae legghiodé of the 0xyged corteining compounds

f di
g forine o bhpEPR RIS o BP A RTuL Sorhinih Bthmic
&9BeH donpaimdsc) the crude feed is contacted with at
ol dnSembybaspeis g aria: st Bt e P ET AR g or

ﬁlbl% of ARtAGEIAE Br ESHstiiofGecidmg GO the i®lehB6h, 8 wedthddhRdt cbiiprises
first contacting tenperature is at nost 200 O

eontaatingrecradeclordivith rraemerg catelpe arhiels (2)thy crﬁéﬁ‘d@%@ rontacted
Wira ﬂl@asgﬁ%g)g‘a{ N ﬁ‘é{s a8 ﬁfé@féﬁﬁ‘i@&hﬁ’@foll()@f):d By 5228 SBSsecond

I'S gener at cont act i ng he contacti ng
empeiatuire asd te eoradtcztlog contitians p@@ostudhd ﬁmthatﬁbe fasi qoatacting
t.ak

eed S L d
B SR B BRI R U OB ARG e
fadliszeatanel walh Aydregen aqa first bydrmuup‘@k@éortdh@n(and dgn fa’eaa:d:cond
and the fjrst tal yst forns _an |aI rude
s apakgcapd OP’rﬁ“%ﬁ}fI terpEE S g%'f 15 e oMK n I? %ﬁ%aﬂ 30
O RivePdh f tdohgerabdi®dl od thetsB@nd iptaiee dodeitipn;anythe ontlafed ivg

 of the Lnltla| cru product d the sec catal yst . |
- fopiasied avitat past 9P e CatalyHs FsltWE%@u@gﬁg%W%rba&éa?ctlng ata

DaSnPrerhpiattfe, Ald HOSINtRANE dndithdas FAV@Folleh eudhnhett it first
crude product; (g) contacting i s perforned in

emipsiiegitchperatuesis ebmost 2AY ° dnvrcadhen iy sp%onséplﬁta?twgaemwraéwe (d)
1 1 . i urm
Conégéaeﬂgagg@ \%ng’raegat&ﬁﬂﬁ%}g ontsdtm Lo yamgéﬁ h&8GereSated during

an addi tional catal yst subsequent to
omntrcting, and thk cmtt@ctmg gowlitigns ate %satcanty@bé suqly thatdhgecrade feed

B Sttt pORRERY Bt Buls Py A RRRCL ST AR IR BBA R with o
filkeardrsesmd Qﬁ:altyﬁt md;ﬁggaomgogﬁ:ﬁm@ feadomé ql:,]aefimt (tagtlyst forms an
GO Pl ol af S MY e Bl YN e oo

RIS oRBE craddfeed; 8l esntating bﬂtﬁe irfitée diudé ibl)oﬁyciraﬁ@&ﬁ sch)nd

gener ated durj ng 't he contactlng the c o
LGy Ao o S PRSP HsiHaR e S pedaras n 0RR ol meg 90%
Ef tgé TARSH A nfRial érﬁ@éﬂre@ﬁ? r g éHhtanmé RPeHBMRIah @@tacked bed

rogen, and the contactlgg@con itions are a

m@ctbr, &)lcenta@mghs paifermed inapwbdfating bedygacters (i) the arude feed is
direct

poptacted ?ed halﬂﬁltloﬁa}l %?(Efggtgg%%gtgﬁlgﬁ ct)h <¥Y (Yg{ehnth@ ?n%&r'ﬁﬂtﬁe catalysts;
o)) mrmaoﬁ the capalyacis @ dandditim aataljasﬁ anti thencode éﬂeslgtcoatacfad with
first.te erat ur and s an addit |

ey GEoat R Ra P e T Cre Yol et Bhe sahRHgvit te

Gafadiukd @Bgysane mfugemisl gegbraedit atrblﬁﬁn 4 hagé fromt1-20 normal cubic
tenperature i's at I ao 0C | ower thaE t he

p@f@ﬁ%q%f: cemet(nh? % )]é)gigogeg 1sggézﬁgrp‘r§ gyt t;le ﬁ%ntactmg, the

CRBL AL IstBntabtB@with an addmonal 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

woheosadsh2d i onal catal yst uptakes at | east a poPCTMIS2#/042399

t he generated hydrogen; and/or (o) the crude feed is
subsequently contacted with an additional catalyst at
a second tenperature, and the contacting conditions

aP1Eiop 8hibe geneEteddivdrpeemand g oR@eigFOpdipRs At #pcqnirolled such
Res Hme %@m@ Gas ik 'ih $ GEHEA RS ¥B RS to tHRGIW VRS érﬁéﬂe RESfhd a

provid in conbination wth one or nore of

frewied thf; g@ner@teérbx«;mgqnoﬁm@) the eradaiepdiscontpgied Wity a mmaéwm eptalyst
R e e e
suhthe r:cbrea:btmgttaid}tms arconthaled umhdhatt tipolrptr tewperatatelinanlegst 30 °C
B gt iR aE el P AN TEE R A e, e
calaleysis doﬁtaéte&twﬁb aﬁ héditianl 6hdtal§dt and thetdoatastinpronditibss arel:
por o t.ho rther conprises an itiona
Potiailed f huat 0 adbomnesiint s RkGAb Foss PR el gl
ARQYEn A/ R G)nd &hdd Red1dlshiblehZeatly edhitacted)with Aﬂ afdanfa,ha@btalyst at
| east one of the catalysts is at least 0.5
aferond tepppragye, paddic copfacting copbtieng Rk %9§tr%11qd§w?hnthat the sesend
Q%g) Eués%ﬁkhQQSbﬂjthe crude feed. In sone
Iments, the invention also provides, in

conbi hsping smppditreninghoinvensios absp prdvedesn herdiingsion with one or

. . ; ;
&%%r}%fé e@&ggc}]sf‘o‘f Q?rﬁﬁ%sﬂg)n% rgcucégﬁ%éetg gﬁe\'m%'éig?fg IH&E&Ptﬂat brises
ccattaa:iuyg t srudafeedl edthtono memore chfalysicat whight(a) the aatslwipm $upgorted

catal yst .or a hul k neta cat al.yst..and t he orte
Ep 980 o8 bobaheorafies Shufic, SU¥S S oty RUBBRLHES,
PdoRiuedads nfapdiuandtda) sr Mixtiteothelcb (Helid @t Faluported

one or ng{e conmpounds &5 one or e netals from,

explytAa S SEPTB 1t HEo P ) Sirmee o aher sppises ap edtiona catalyst
{HAEER0ken Hel) trdd@at # (Fgfa@ifé Move ao(amfﬁﬂior t@Eulﬁl@’%ﬁIon (d())a life of
0. 0001 grans, from 0.0001-0.6 gra or fromO

irlgavisonsror therfatalysts ppatdeasd- ayears adior fsa pligess ome (ﬁchfb‘fatqlrﬁés isina

Pﬁéd&q'o‘fsﬁﬂﬂf%h%th@@x%d@&“eeﬁme conpounds of one or nore
metals from Col ums 5-10 of the Periodic Table, or

m Xt ulnesgme hmb@cbmante,dbe mmnon slse ptmre:leann aumlinationatith one or

9&‘8&19 G;Jﬂ (?ds%r %Qmé)gsn olﬁg ald 8{(111%(1[5 ?h a,gf)n %qgetlgd’dltgarocgmprises

npoun dm's
uhmmﬁegaodﬂeﬁ%&thon@ormbmmumbssyhhmammeofmkcmdgmnsses

f P
Fibr e SRbR T Emeb AR e Siraor sl il Bet
f:zli;cﬂ?@th@} wi'iﬁﬁlsis-oh@ oPhotdeettle Ex}oﬁ&ﬂltﬁluﬁ@%-@@ oPthe Ferkddid Bsble, one
ereo e S er r or catalys
o @%fompwda orisof BRogyRegls rogy s -leﬁét%s Feriggig Table, or
mtaﬂeﬁhtefeemg%y ordm b9 cahlystha 1836 d qudiy %ra-ﬁ%bfrgm DAL _1%

nor e conpoun oneorrmrerthS'Hom(b ums
pfams e fipar §.0¢1i-¢.3 Zeiseof: e opinerainetsls fieay Ggdpmng § )10 of the Perlodlc

ﬁer : ol(rj)? gﬁnﬁé?%%oﬁﬁodmé 6t SRR kdrd ﬁlgﬂfs;ﬁ% Smns 618 f{hg %emodm

one or nore conpou one or
Mlalos nfixtores GetcaMi® comprises onder Iﬁetmnmthls:frd'ra Ki]otumrrsr6 10 of the
ses one or

th t al
P bl 17 BT C RS T T TR Gy 10 of e
PainioLTHbEe, 6f mixAgestherodlt €1) ORhpdises bfiedmicad thatalsSraed Colagns 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; (e) 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
wonrese39 001- 0. 3 grans, 0.005-0.1 grans, or OPOTAB23/042399
grans of: one or nore netals from Columm 5 of the
Peri odi c Tabl e, one or nore conpounds of one or nore
metals from Colum 5 of the Perl Odl c TabI e
gramston 0991 -ORegraidh of: png orapRHs Metals 10 ghlhefegiodic
"Italglg &l H{Hé c@nﬂ)@uﬂcﬁ%f Bed Qe m-@?dl’sl ﬁv‘om %ﬁmﬁfs 70m) of the Periodic
conpounds of one or nore netals from CoI um 6 of th
Tﬁdm waistuRaheacofof) aemptisasene ph@prghetals fpmyplumpssy- ?%
?)cg Il"%)l% $he of 1&181@6;86%88&18 gf SneXr 3iBre mgtagq}]onpcglugﬁl@% of the

gr ans ranms of one or nore netal s
Phigite wﬂe;nsn nfixtofes thaoPég) aodupusésamb er moreangipls fromeColumn 5 of

n of one_or nore t
BP0 e BB Pl T FR AT Rl
PRFiodI®TEb1ERE sigtufels Midteoh |(hiyHas, Ifdr gxfani dfeatelyst, atdeast TAGN legrams,
one or nore con}é) undg of o&_g 1or nor e Ef@hs frsoo,
firom) QAP 1196 Sramsh g FA0T-81 e PR U d s gl one or
ngolré l&k%éds fRﬁﬁ COlua 6f tetedoTable! 6B & nRAOdonholindy EBRe Of more
grans of: one or nore_ netals from Col unmm 10

nﬁ.ﬂ’falt ﬁemiﬁ‘eaAmmuﬁ of the Beréodic hble o1 misiures hgisat N SOBRTISSH e
ﬁjﬁr I t?c{na CHUBJFH n;fm&lvglc@lfabfeh&lep BRI ESmptRRALof 088 or more

er eor; conpri ses vanad |uné one Oor nore
mmﬂpﬁmmasolmﬁn ¢ afhthd PemadioFabld, ot mixares theteab () bgsaper gram of

0 n i
HRREaFBE Y aTa ero BB O CP b e LT Bl TUEORY g or
oheoBPRURdsetals fromk(ailmrnn 6 of the Petiodis Talﬂe rogo b1, méng)compounds of one

conpr ' Sﬁé rﬁon{) o ﬁ{%g;%m&fé}%qffeﬁg&g g?.ﬁ (a‘) nﬁ%yes%ereof (}(%lcomcﬁrlses

&@bﬁhx}éfetmetﬁlé aomC Han 00 3f @16 Remodr Tdble ﬂh@orﬁﬂd&e Borilp@mdm;f one. ',

of : bdenum one or re denum co
AR p AR colmn iyt i Fsrodie g i ST Hieieo S0 ger
f)éﬂi‘éj?st Gforh DOOSILE B gradls dinOX)t)llJ-rOeﬁgrhIBQ b ohe or(rﬁ()re Brsals from
er gram of Catal%ﬁ‘ﬂl from 0. 001- gr ans
&0

Galvrgs § @ pf the Rerigshic RUPIGRITE ﬁO@wﬁé@J%@le 05m0rﬁ Retels fom
%oq&r?lg ?{)1 of the Perf dpRe %r I‘HB&UIQ{ thBRLE£ (RS RpRiséy V%H&(Qﬁ&hl'ﬁﬁ% or
0 e Periodic TabBle and one of nbre nmetals from
ok uarnpdﬂﬁds)bf \tahadlﬁemr@]@imlre‘ﬁ dligreof; (heaneniriges Hekeopg pr more
r at ' 2 I 8%121%61 ot mlxture%QherIT&)tf %éo%oﬂrﬂgs &BhIEBe B 1B @bmbSunds of

nprises’ nore élenments from

@Bi\lti A mlfues thtei’eef Iﬁﬁrcbmpnses sty telenwmene pr moresompmpuis nfls
of . one or nor

f e
Rl By R R LB, P e e esp g diFt s B o
©&h 8l0950.1 JriBMmOnBBBadme, Ofc @1186rs niybdermen crrmpmn@ or mixtures
el enents from Colum 15 of the Perlocijc Tabl e, A reof:
et CoPBRIIEIUBES B iegH THSE EPTRIURE A1 er in BT Hes hereo;
%ﬁl@g p;f_leﬁl graﬁleé'ﬂ adiyst, f8R 200103 Blads UE @SngbRr RO bi m6i/¥)tungsten
one "or nore conpounds of phosphorus,
cmmgoun@sonmtue@fther@f) (DrrQBPEiesAHS OF MOTE r@‘?‘@ﬁﬁfo@fco&lll%é of the
}%:r H] nl%bf%%%l g{leﬁgp n%re ﬁ%{aﬂ Hoth Coﬁlﬂg{ @ ofe) PeiBdic qtabl'e eddrein the
'@16 eta alum na per gramof catalyst. In
moREradobote Wehing, 10thetalitn Vh@r(fqlmnn éh@tﬁl prieoni blésS (Wrpomprises
conbi nati.on tho
BT TGRS B RATHE Lok b LB e el cqragpnds of
$1RN i @eBéitadig (Con@DII ol thgPeioiiei ’Eabregommumdhdxeqﬁ @vhhas,

one or nore netals to forma s ort/ me
per gram of catalyst, from 0.00001-0.06 grams o%p 8 ne or more gements from Column 15

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

waoiadses2at a tenperature of at | east 400 0C, BQW@US2004/042399

further conprising: (a) conbining the support/ et al
mxture with water to forma paste, and extrudi ng the
paste; (b) obtaining theta_ alum na heat treating

af therPeriodig Table, enpéviures iherepf; (3} PI}Oé%Isoruss@@ @ERorg pRIRUNds of
gﬁasgﬁafhg‘ of in%&tﬁl‘és {h@ﬁop @z ahy Stmost 0.1 3LHR FERA LR aSoer G of

I nvention al so provid In conmbination wth one or
pasalpstiogndfon €y)rhas #depst Q)ﬁ g@mwé et abraing pergreth efcatgythe

nventyl Bile oRpORRARY. OACARNRIb RO 6hh A% GHIR or
eed Wth one or nore catalysts, 1n whic e pore
sioreofdhesmethbdstdr sompdsitiins h@ashngjn eheoivéntion cahethgtséfSorming a
Fadun SR e Suge A ons Spressg A e A syfprimetal
26, whdreih @iSsuppcotaprisés tH@@hlu&iﬁ& And litht t8aSihg B0 Ghefs alumina
or in arangefrom90 180@ 0-130 A,
SPPOEs ik YT 6 B (Pmperaing 0 %éeaﬂl 8r 6@1‘131%35}’%"0‘(‘51)‘5”&% @)

E&ﬁﬁhn@% drirSethOthAbur& Wik Satepto ﬂaﬁﬁ %%)aﬁél\éﬁd @xtﬁﬂ'ﬁ% the paste;
di aneter w |n45A, 35 A, or 25 A, of the nedian

(v obtainingtheta pluming byzest frertipgaluming ab tempetagne of & deanic0g °C;

| east 100 nR/g, at |east 120
?rl%d/éﬁ fﬁg ﬁgr{hgg%)&k%t g, at least 200 n2/g, or at
| east Inzsﬁme e@bgdimants, the m@d)tioa also palvides)|in pemlgihatain| withf one or

tg]?)r% cgglg éds%tﬁ\/&rgg%fmog? a?cg qgQB tha;et %m??é}l Orﬁe d#gét%bmprises

© esriedhge ﬁltuﬂe feel evithrovie ot move calalysts fin extidhethe pord size distribution of at

- Fohone e R R e ok RS AR PG 1 SO oA, a

ReANBO ﬁestleaaﬂmcydﬁ&aa 290 ;Ad@t 1E@e@watdﬁ nfSE230MA, PHBst 500-A, or
support ed catal ysts,

Bohpresseym AP Ay alooqu %,alzogpp |Ae 33%121%%:11&30 éqot*&aﬁr”Qnépo A; or

SXBOEA: @) atqe&t 8% QX 11 fotal RGBS Pt hhHor pd?é dlmnékwvﬁﬁm 45 &,
t her eof , /or zeolite; (b) conprises ganma alu

506 o250 A 9T QIR g csamOB L IUpFOTEIE, iteast
bEASE. Q150FPTRLLL ORI B U N 16018 1 RETOAI P Lo

sup p or at
ilmam g,aindm fﬂa a'totele/)ohmnfraﬂ@ésheanlomh af ailleasi M3 Cm&’gmtkast 0.4

féast d aloyrple " &heia alum na, or m xture
nﬁags at nat%q f)m ggrams of al pha al um na
per glmanmefembwimeﬁtt; .thd invemior aBorpreides it sombih@ion with one or
ination wth

i nve tlon provi des in co

Rt gh eBodr ROREOBon eGP e aResh & PR, emprises
td¥RAhE & Brud@feé@ AR ioHEHIGASB sy d;gfon&madtalys(tﬁ)n WHish theRAFRIL: (a)
size distribution with a ne ore di aneter of at

pBRstsepgupina, HicacBiisralgees Kippn P{“de:tzllféo%@}}ﬁ&d? magnesium
BBk ikl heeBt, Bhdih {éalte%ﬁc&ﬁﬁlsw@ﬁgﬁmlﬁ% gho/Sldelta

as a pore size distribution”wth a fredian pore
diminat &) hast patgrdne elspp@t, At legst §. S@armquemmm@nmna if@drhas, per

TP S S gy MBS LRSSt Bl R Pl
dlpka ﬂ’mnina;:@amni’aadbﬁmma aieltmmmmae&eﬁahmm, jor auirchire thefabf; () has at
has ? Pan:]%l?f lca.t aI {ﬁ’fl ealgt 0. 001 grans of:

grﬁ’B 8 aaﬁ‘émlfl?B 4 BhWPROSf the Peri odi ¢
Tabl eIn SOME e@bodiMEfRs, GRNTROHNLE alob pRRRIe in EOMiEnBh &ith one or
from Colum 6 of the, Periodic
more of the methods or compositions according to the invention, a vanadium catalyst that:

(a) has a pore size distribution with 2 median pore diameter of at least 60 A; (b) comprises
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Table, or m xtures thereof. In some enbodi nents, the
i nvention also provides, in conbination with one or

wonns/06$920 he met hods or conposi ti ons accor di ngPCoO/USk®4/042399

i nvention, a crude product that has: (a) a TAN from at
nost 0.1, from0.001 to 0.5, fromO0.01 to 0.2; or from

0.05 t0,0.1: (b . t 0009 f th kal i .
hataet piy b S e b ot 86 AR fin SRR fore size
disgidniian Wwich almepian poredinater of atdeasp6ALE) confyi)sesibnern siore

0. 00002 grans of Ni / V/ Fe, gram of crude oduct ;
Bsfsgron %M@{m Feio wgfeab athS O Bire ?Oé’é%"“giﬁfa‘% Oge grmore
SR on® Colinn BeFthe PRR IR TabREorGaik AlrdsIhdre dTeAinddir 3 13k, per gram
crude groduct. I n sonme enbodi nents, the invention also

pr asialsk 8t leash 0 08 hgramstal e fF RregRgals fropdy ugn 6(of ghe Periodic

Tahdods o%o&%ﬁ@gﬁ‘uﬁdk Qf‘érreacﬁ GGt RNt BEuhMER thOBbriodic

one ’of nore a metal salts of one or nore organic
dalile)or mpxtareptherpof.e al kal i ne-earth netal salts of one

o PSSP ey SR S
sl afithe meth@dston samporitioas adcordifgt) thatinvendtion, aameleqfrodubicthat has:

TS L e PRS0 1B o 38T

£05D. 0000 0DGaitvs bhthe gljkalﬁ)fnetm faﬁd gikaliReaftR iR e4lSn ﬁfe}]al ?jalts rc])f organic
conposi tions according to t i pvention, t hod t hat
pOder gBW SRS PFNEs &) e?raa%sf‘)@@%? SRR 0%1}?2\_’ %Fe PRipgtam of crude
prtAYSHr (D R4 Was 03 Bht 1%k M@0 1t hdhs, onS 1MEESHeRT the
crude product, the nethod further conprising: (a)
exsspithpen granhel erpdedodebduct with a crude that is the

sane qQr, . . :

i T et SRRk o B0 BV, 1 Cort AR s or
porechi the méthdrdsar complsitionsaccpslingtte thedmeention, diné pemerstalkali metal
fromthe crude feed.to fo : ' o]?

St e St B b obg e GG A YR Sl fgne or more
piganiviadids, anniixoures thiredf iaothichn ) anigast tiee afithckekabiretals is lithium, -
[

to one or.nore. di illate fractions, and produci ng.
b 35 PR By & ph e B B o BB N Beghsium or
edigitinl | ate fractions. In sone enbodi nents, the
i nvention al so provides, in conbination wth one or
nor e BFOmRgmAdinERS, th inkeign alse propiles d errpffipRiiop gvithpge or

IdMESTiheORethSHs e BRRP RS Adcaidilto GRTRRSbh, AnditRl that C8shprises
has at | east rans or at l[éast 0.5 granms of theta

0.3
eantaefinga prade &ﬁémitgfon% oippere catalyy torragice gdefalqupdust that includes
: : . . f .
o s i T
ciiud¢ thatas thesamewt diffarenteldinatheporde fetid dorftrmradfleratsultades for

30 A (. has.a r ol u of..t he s of the e
Erettiph) RiEnd B S piEy Yoy GBI o bl sl BGent
Gorh then@hdy; feéd (b fbmsa blesdisditakie fameaineht fatilitieadd) HBOHomRH the
or .at | east 90 / d; onpri ses one or nore netals
PR rei g on (4] Fagont iz BEPR IR 6T e snass RIS
SRR @ﬂ@p@ﬁudﬁﬂ%tr%pdﬂ&ﬁ@n iRl 18 af leIbADIURE stlladelrARtions.
the Periodic Table, or mxtures thereof; (h) conprises

one of sBp emhedinprls.theiRyediPy Ao Brogides, frecquahinagion avith one or
%Bi%l & &e%&h o??&ﬁ%d’éﬁme w&gﬁli fio Gn¥htidP Sy tad Satalyst
rom Col um of t c Tlable, res

e Peri odi or m xt
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

wanoes/oesi2oinm 5 netals, one or nore Col um 5 nePal/us2004/042399

conmpounds, or mxtures thereof; (J) conprises one or
nore netals from Colum 6 of the Periodic Table, one
or nore caonpounds of one or. nore netals from Col unm 6

efatﬂ%ét 288+ &Rlihes Fagreaolugie ofheneres of theeprsgsize d(lsél)lbuﬁ% of at least
ng)’g%ﬂgas@ @WQW/%I g) fl?fs%"gh&"a&%)éa CQ a@legs”t @U’ﬁf or ff 1‘35§t 90 m%/g;
. grans of ne or nore [ um
63) cmnpleses:omwcee mestad froro Fobunma g 10c9f thei B@mdlgér abhequ@@fr more
ARG 2 FORSHAI 558010 SETBPURSE. Pl o mivis
theteph deruomprigas@ne br mreenetﬂnﬁmmr{ﬁﬂumrﬁ 5 obthy PedadierTatde, one or

%%%E}ﬁggﬁ%?’%g o 515%% ?%}, f ?{I tﬁee](’ﬁrlola "loable OF raixtures

{tRdeof G RAS, BESTAR bﬁ&dtalys@ Non®0.0001-6.6 QiR fidsn @D0ICOB @tdms of:
or m xtures thereof; and/or ri ses n| ckel ,

BeRr SO S PRI e Al Rne 9F erec‘&@}lmnéﬁn LOMPRILAE, 08 mipres

{HRred £ 1B SRS BRI rSnort BRidTWER t:b%naé @ﬁh@ﬁ&m@eﬁblel Bne or
conbination with one or nore of the nethods or

vorresipelshof aecamaipgetas froe Cphkmﬁ ¢ofghe Pegiodicukpble, or mixtures

‘81‘3%8@3 )tﬂﬁg,gnef %ﬁ%} of (cgtbl tlé]taﬁn%lﬁt @f6 %émﬂ%?fon%g.roag-é)g‘%?%r?s of:

ommmmre Columnett mbtelasctne@:r 601e @wlems 6 afietdl ydmpaandb,@n saixtiitek
Q}tre f ]g grm.;a 9 % 18t % I?u(gl‘l onebEt W%%ds 9f5V % amd 260t e

FreBs 18 FOTRBASS LAt U PO TG S AR RSP gyEes
the0B (m corddriskemslybdentith, gecsrBnoné cdnyphmdmfbﬁxnﬁbdmﬁrh (ﬂmlx’rures

oi | range di stri bution between 260 0C and 320 0O
Hierest 20 coRASes Re st A1 BCPO OBDORHA Ah BES Y i BB hereot

3 gu) bbmgné@@bdﬁan,goﬂe@a ﬁ@réﬂéoﬂﬁommétdfeébaheémgﬁué’saﬂer&@ &tbr (p) - .

50 0C at 101 MPa; (c) has _at | east. 0.0005 grans of

A bfa%wr@eswmflfeb@éﬁ %@Pregpawwds OEWEkRLi o gHtures eravds, per

gr am @fso,6,0 BRBSifk RS, th@invi i b1sO pRVKed iR B8 QhatRh WidRE or - .
0.01 grans_of total nitrogen; and/or (e) has at nost

oogod s metheds opFompsiions a@R@lﬂngatﬁ thevareatib mopisie comppnitistn that:
ga? Hpsoas’f’AN%? at th&bt n_%%ﬁho@f@? dal!t H;EQO ) 053, of RGndsDY. ?n(;b H%éﬁér%pam of

vides, in conbination Wt or nor
mpmsxﬂlsn,cat leag P9 igtanore hadtccﬂrbhns gvitha tolléngi rangenlistdbwtion

rude o, [ Imor
B SR8 gt O MR R 02T el ROCE TR B gr
waﬁll)r(]l lgmnnswf hwilfobarbdre withdi lﬁﬁ\hr;gaamgediumﬁmmen bétveerd260 °C and 320

d/or in a range from
bt TATE 650 algrsho O beraina 8 e Repsonstih? Ratiné o por o
Qlls@i%ﬁﬁ(ﬁf beBlee@B20 @8hd 85D A at 0i1D D MIaCRY Bis 4t AR 0RG @fams of
the total nunber of pores in the pore size

BRsitTHIrQAGh e ErAra Of PRINRASKIOR; () baveles ram ¢fifoRpgsition, ablsasp0.001
glfamg 3t @ 19kt (? @ﬁgﬂ&fﬁg 'o?{&taﬂ’ Hﬁr% &l QHP&E(E) ha(s ) 719&% o@oé‘suér&% §f total

rea o east 100nR/ g, at |east
hle]a@ﬁn@@@la@rﬂmgﬁerglﬁmﬁﬁmpp%ﬁm a support and the

SUppgf b, &N anéJ)d%l%gntg tHénmUe%'tlof? 5186 81%V1d§§ 1ﬁ go%mbeﬂlakf% QRh one or
, Zihrconlum oxXi ae, g

titanium ox
mend dftle methalisor cmmpdsuroas adchxelrrgdé 1he(1m)ennmm fcrusle SOmpkfsltmn that
no netals fro t he Periadic Tabl e,
o o O ot SRR 1T 0 1 ey SPe] B S8
ol WO xﬁlﬂilﬁie afediaﬂ 90148@551@% of, haleh® 18®A, HinXdsUSEBA, and/or in a

t her eof 2) ri ses one qr nore net tals
range from 90- 18 A, 10 -140 A, 120-130 A; (b) hasamedlanpore 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

woeenismdsn9 Tabl e, or m xtures thereof; (g) has, POBUSZ0a032399

of catalyst, at |east 0.0001 grans of: one or nore

Colum 5 nmetals, one or nore Colum 5 netal conpounds,

or m xtures thereof ri ses one or nore gaet al s
S

pbrechianGinmifiBi A, 3194, @425 o e iR porg iamsiers ) fgas a surface
%"?939%% ]]befll? b&t I%Estr@ﬁ e2gebad fealtr 2(20111{2@ Eﬂmoﬁpﬁies tREpport;
er 0 mxtures therof; (i) ha per gram

and theatlpajoytsmm@nsds ehmtma() sihiod 311@;&@}1@11@6:, titagien @fld%}I@)nlum oxide,

r%gneﬁ% B)Flgg, ZF%ISI ?/cs)r iy 1.1%5 B0t S@Qg ip ARE 8he GIHTE H{é@cﬁs from

conpri$ or nore netals
CfdllﬁﬂiiS@i(lJMhél.P)erm)ﬁlctMIePﬁna @aiare Fadmpomndorfene pr mgreenetals form
conpounds o ne .or re ne 0
CR R, TR e T

FRIPHLEES ST Whiodi mabe! @reRhferd sddipotadsofiond &r mbre nfeeals from

Periodic Table,' .. one or re ¢conpounds of ane or
Griiten 5P Eiee Resodis Bt GaT BHTTIES TERoL (B BB OFaRRS: gleast

a?fs Jr ek 8P fnore olumn 5 nllét‘alg What BemhoR AR el compounds,

feaﬁ rom speC| i ¢ ermbodi ments of the invention
amyxmes dmrﬁof rtexkopiprikesfosa vumets metelffiomerluanb of thed stigdic

I%Ttijgoga?ee &Ig rr]%/o?en {, }ﬂ)‘ungsoc{f oﬁ%:< animn% mJt%?frHﬁl%IW@b%@ Periodic

e invention may be conbi ned wi
Tabkl o eixtiresaheraf)yi) bis, pd:r@rzml hécrataéYHb @idﬁm@}f)@ol grams off pRReQr

mwg%”ﬁﬂ%@e@%&%% @8’%‘& |IBC@ %Ip el n g qr%%:tﬂl—l% rt]}g’ffe(’f @)

RfpasisTas bsmodektdls ﬁm&ICa‘hﬁﬂﬁ 10 efheByridde: Tabithe dnet @ mdre

EESHER I N G-

thé}Xﬁn&ﬂd%? (W dolnph &G NE vARBPRIeBtentsdrdnh QSBnﬁlklISI df & Heriodibd@able,” ...

wth the benefit of the foIIovvl
st P doBTPot of PR T RATe FereRs FEm 4R &gﬁ%ﬁﬁ ;?nghc Table,
Oq&]gyélpégeheur& gwhich: FL.G 1 is a schematic of an

ment of a contacting system FIGS. 2A and 2B are
sC hermﬁmisr efibadirhanty, fratyres fesfm snsaidia embadimsyis oE s ipvgation may

l%gc{s:'])lgl ed Wil S0 ngﬁﬁ(tgjn NG QN6 of B ind8FioR Brar é%ample

ICS O ments ot contacting systens t hat
freawieu ﬁemtdme embodinmeatatfitheg nventies mayF b&rombines! withsichiares fiiom any

%{ |rrent of a separation zone in combination
ﬂi“:‘h"tﬁ %‘8} My system FIG 5 is a schematic of an
enbodh mather @hbalithéry) diudg podnes am obiinablady aonofitht methods and
contacting system FIG 6 is a schematic of an
%’ﬁﬂ?@éﬂ?ﬁéﬂgﬁd&ﬁr%n conbi nation of 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

wanasmespde product for an enbodi nent of cont acPCmgSkdee/042399

crude feed with three catalysts. FIG 8 is a graphical
representation of weighted average bed tenperature
versus length of run for an enbodi nent of contactin

t he dHGB34 el Buire kehsmatiesrof gpbediggnty 0§ squdactipg gystegsithat 5

. sentative properties of crude feed
&Ig}g&]cru %Qntgétlgg%?ﬁegor an enbodi nent of contacting the

cr ud&FiGees avsnhehnaumf ara¢nabogenent of4 Gparbion gongawedielination with a
t apul at i on of representative properties of crude feed
RREEHEBr oduct for an enbodi ment of contacting the

cr udgrGeesd awchdiadioof sadmbodihant oFd Bendidg kenedn tathihaionevith a
of crude feed and crude products for enbodi nents of
©BREURE YR Mer ude feeds with four different catalyst

Syst §ii8: 6 fslaGcheksutic 1 #n ShEHAIRh&ER T & ERAIERTDNIE b &¢baion zone, a
P-val ue of crude products versus run tine for

eomiseiingryaeny o addending 208y crude feeds with four

di ff 8™ 15%%@@{ h of Yeﬁhe@&?atlvg bhfapertiss bﬁcrﬁ'degféécpatﬂd(éﬁlde product
representation o net rﬁgqqn upt ake by crude f
feearsersbadimentt ofreontastingthb omd fl svitbfthrep patalgsts-ng cr ude

f eed h f ou f f er el

a gr }&m %raercl)ncgis LSRISY @atélrc])ﬁ g? @Jméﬁttecé g‘yeq“%g%rﬁ%d te’xzﬂpgkaui!ré Vér§us
Iexdih eﬁﬁlﬁdon an ewsbodintenpeficoniattmgehe crrﬁdecﬁeedjmt}n Dlm:mcrllczre catalysts.

time for enbodi ment t
¥ ccad ;1 A oo R oF BT ARE BTOpSLoE oy B e S proguct

Br 8 @RbYdaaént bERIERENE Rk caide Bed GHaNgs cavaly@xEl gravity of
crude roducts ve S run tinme for enbodi
%}H‘g“f‘)

Cont B HysereheARIGTOB GHroRICh I AE PRI AR d%cfsﬁdaﬁn%fude

- Y@UcB R an Bl dikBnt o contaiap Metalde faRIVAELMNo@alaBBtsOf

oxygen content, expressed in weight percenta

“or uddlfr bidisettabulasien aEcrrdanfeed and arysle PERAVSRIT gbé’d’é‘TentS of
&%{5%@&%&[}% %&éd@t}m&d(ﬁffwema{ag}g{sygﬂeﬁ&er ent catal yst

I's a tabul ati"on"of representative
pr opeil6i Ebisefgraphicdierepressntatipe ot -uadee pf wodegiredyctsrversus run time

nt | yst
B P e
c at alBISt 13i3d g@aphﬁ:ahrdpmmntaabmbﬁfmt hydmogelm L@’mabablym feeds versus
st eg;[ghat [ nc nadi

a
FioHv R oo e rad O B S e g vt
FI G H8. 16isa diahithBichetentition bofesidld @atent, exprevded ineedght
and crude products for enbodi g{en}@ c(i)f congactl ngg (lfdte d
PRSP O U BROGRCTH TR i g pARRGRE SHEONACH g grude feeds
ngfdddgfﬁ%gca\fﬁwgysgén%s FIG 19 is a tabul ation of
properties of crude feeds and crude products for

embodileht i acgrapdslmqt rgpresentption gtrhangesg APAErayy phergde products
%%51&‘?&% ‘Juﬁg 1 SHBEE AL 6P contacting the crude feed with four different catalyst

systems.

FIG. 16 is a graphical representation of oxygen content, expressed in weight
percentage, of crude products versus run time for embodiments of contacting crude feeds
with four different catalyst systems.

FIG. 17 is a tabulation of representative properties of crude feed and crude
products for embodiments of contacting the crude feed with catalyst systems that include

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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Wiile the invention is susceptible to various

nodi fi cations and alternative fornms, specific
wenhsdicsent s t hereof are shown by way of exanpPeTius2dome42399
drawi ngs. The drawi ngs may not be to scale. It should

be understood that the draw ngs and detail ed

description thereto are not intended to limt the,
thatviesiudegryvanaslivin eatplasttand @ melybdepuss/ venadugsesiplysh 3pd with glpes

trary, the intention is to cover all nodifications,

equi valents and alternatives falling within the spirit
and sﬂi@p]é& ioh tabinlatipn efpoperiieneé Arde feed sndiabinprddisys he

e@ﬂﬁg{ﬂ . lggl'g;fr@wg [C)I’Eu:g-lolg ‘g%&ééﬂgp rg%rg;lratlg‘i& Ltk Q‘(L\;eéglgus hc}md hourly

JpRdeevelbettiasl . Terms used here| n are defined as foll ows;
to.Aneri.can Sta

efe S, a rd Te a
Mat erFA §1 ﬁgls @ by 2Gp0f g L pmd; geeg ‘i)" “S{gq‘fs. 5
Db REnROr coffting lchide tfdeds & Vaﬁoﬂ;ﬁﬂoﬁfaﬁfilfg&émb&atﬁﬁm\ﬂ
Met hod D6822. Atonic hy dro en percenta e and ﬁtom

car boRhijssthe Erverige IpFuseaplible e ratons RGO Rand Al isgtive forms,
ﬁU&hb@d&ﬁm%gm@&B%r%m Wwﬁ%%&(ﬁﬁl@ %h@%?a%ngs ; The

Ing range distributions for the crude f
drmgs PAD d@tdxe to smat/ dirshpwld be pudpestenddbiatdhe @rmeﬂnsg and detailed

e%rﬁaﬁon get(? %gAaTML P{F«E{ h[8 ﬂm'iﬁﬁ’g vt oﬁ?&thggyﬁx%]EMﬁm dﬁcltosed,

one enes ers to as altenes t
tart en th&&ohﬁﬂry ehd imtepeor mm«ecov@salhmphﬁbart@nesqmmiem tnd adterpgtives

ter STM I\/bt d D20Q7. "Col u X net.al (s)”
o At e e (R o S ar et i i T Bt bobknded
Hamisodi ¢ Tabl e and/ or one or nore conpounds of one or
nore netals of Colum X of the Periodic Table, in

j D to a col um nunber (for exanpl e,

1- 12)cphint dathoRBEnRAf ehe idRINBonskOd det¥@i¥a herein G ddBetAll. Terms. -
metal (s)" refers to one or nore netals from Col urm 6

wed hereinpey desiapdastaloes:and/ or one or nore conpounds of -
one O‘rAS'T%erefE%t@bﬁnérfc%ﬁ??c!laﬁ@@es@ing%n& PeteRek] odic

Tabl e [ 'um elenent(s)" refers to one or nore
el eneiPs goivitChiefenio X\ Riferaviie aPer d(6® "FabABL gravity/ives one

f or nore elenents of Colum X
‘geftet e b ﬁ R%ﬁb(aD&?% whi ch X corresponds to a
colu nﬁ&tomero gef percantaephdatohs- c:hﬂ)on@krcmhtegeRé theomtids feed and

r .exa s)" refers to
Tgﬁ 8“13? p‘i‘?ﬁ Wﬁﬁﬁ%@“‘%}%‘/ﬁg@‘%‘%ﬁﬁgﬁ he Peri odic
Tabl e3cmg @ﬁgmmmmoﬁpfoe tHe@#pie feedsthe fotalpeoduct, amb/@ the crude
el enents from.Co t riodic, Table. ].n the
Sedenses SHeBiEHD A AR oIS s st Spae Henlifieting
Per i odi; Gsphakdis” féﬁkélh%sﬁhﬁlt@e@@iﬁpﬁélﬁﬁolﬁfﬂe% pedkaak. Cf phaltenes
t he Per| od| c Tabl e, an el enent fromthe

éxaqth@fp

catanbisies datanyiieed byrASTRYI #0¢onpound of an el ement
from. Id%ﬁm?rﬁ('n?é#él&)’;r@ﬁkseco bie GahGH AR ADIREX 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 Mbg3 is used per gram of catalyst, the
woabwswiezsed wei ght of the nol ybdenum netal in PO®US2004/042399

catalyst is 0.067 grans per gram of catalyst.

"Content" refers to the weight of a conponent in a

substrate for exa a crude feed, a total product

e Pariedi b w@wh@h;}) eoXisFROBdEie 20 v Ryrber (faresamplegd3-18) of

e )
tie Eg?édécp"gﬁbqg nﬁcﬁ%%ﬁ@é ‘é&p%f%é%r?%@ds}e‘r’i@f%&% ofd oﬁrﬁ@re elements
fiveria §lofumn ¥ wﬁihe Pemﬂm Tribtel aanoo dRecer Dpdrg mmledund@@feqns ot more

t.he ture.tha catal yst during
F%?gliﬁ?rﬁg(’%l g% ?ﬁl%?%mo re Z)}es to hydrocarbons with a
boi | |Ingher@amotdh1shppliwﬂiomwdgh1t ofeenct@FrbnDGe PO O FYbla vekight

343 0C lg%quo OF%{ §%%ﬂ %’88%%6 @que Welghtgé?neéont rg%m 80 BS:iodic

mﬁ@ o8 wWeBhOSOLIRhpoliid 68 @RmeRt ed iR theekibaic TaBIBiPdan@htddrs the
the nol ecul ar structure of a hydrocarbon. Heteroatons

weishieaimmetal opthe Jestiayt af olermentsy ForsThmRIE i 0 d Srampef Me(s is used per
gﬁ%ﬁ%g?atal,%7§1% cfﬂgﬁlafe@% ghDbAhOAERbdRRM 429 HeQatalyst is 0.067

asic nitrogen" refers to nitrogen
gl@nlp@@!rgi@nwﬁaatalhﬁve a pKa of less than 40. Basic
n| tro
" Hydr gtg)él%e{ﬁs deteLs }s tb ?he elgﬁtof 5 %ﬂéﬁ)ﬁgﬁé?‘ @g Cf%\\{% gﬁp gxa%%eg g crude
ﬁa@dimﬂdltaﬁpradldfc @i a(cnn’cp pwdd@) eMSadhe rweught frhaiopoe seigbependentage

f eed t i de ... .
e R ——
Sour Ceridyfebditotdl gRrdudtuhixiuge” Refbrs o thie nddtutethat contacts the catalyst

hydrocar bons (for exanple, G to C4 hydrocarbons such
dgingersPENe et hane, propane, butane), water, or |

M. Xt Wg gl reedsto ﬁydf@@?ooﬁ@lvﬁﬁ a@oilRY rdge RAUGHESk G 204
assess the net anount of hydrogen provided to the

c‘éﬁ%@@uﬁh@@)m KRR 4 a1 GleBs SSilie posre isgp deimined by

ggrrm ’Q:?\fs to conpressive force needed to crush
a catalyst. at plate crush strength is as determ ned

by ASHitevbatorosl” 1BE1S79 oxydepiS\trogenf r iy coghinerinthemolecular

. %leg otf gl%%: bon. p?l%tﬁ}o goﬂls_f;&;&aliﬁq?a Oc{ete%fr?hlégksmgfle{h%ds

expr esse our talyst 1s
E38Chok atyeen, Y5762 mramahntmgenmnki Delabafoy selfwroflivtalsbasin nitiogen”

nt act. zones e ed herein, "Liguid mxtyre’.
iR Pt OB Beb AR oR B B0 e e % s o
a&em@md@AMWtﬁodmmﬁd at standard terrperature and
pressyre (25 0C, Oﬁl E/P herei nafter referred to dc,

" STP" )Hydaqgea SUBFH 3SRt e TP AGEBPYS SRR EARTIRSHAGS that
QhePREhOfrefREEfGUMRRYBGSnt AR cafilyBt dehdl ﬁoﬁTde BydRop¥ntth

one or nore conpounds that are solids at
e@apquodistin apirade feed: e Bydrogonseurrempy mcwderalblr i ngtlimited to,

ﬁgcﬁﬁ C?‘ﬁ%ggy e)&ﬁl?lel Ff %r ¢ gyﬂﬁ@k%é%%ggpeés etﬁéﬁ"e,ﬁ%ﬁcﬁ]ﬁg .propanc,
irethizd), gabrt o mlﬁctlmcsghmwf dcingks balpedeanaytby cahdusied teratsess ghe net
grlnlél?nlt 'of l?yde oagreh I'f)rovugea 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, chromum or conbinations thereof. A
content of netals in netal salts of organic acids is

waod@eena ned by ASTM Met hod DI 318. "M cr o- CRCD@IS2004/042399

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

carbon residue remaining after evaporation and

pyrolysis of a substrate. MCR content is as determ ned

by ASTiuiemhdd BABE0s to'aNapiposition thaf iaplydes 9np primereepppunds that

SETRRR B oy 800 41 ) Bt

é}daﬁh‘[’h)aommmosnmls tmmndladaramom@mabyn AR ol oo nipe8ads. that

rs to nicke ir or
bl ST Sl agpteSEpmiE BRI Do L e
C ont etperi@fieTaHE! refeyaroalt Retodic fI@lbll,e a@ Epecifiet by diei Ioleational
thereof. The N [V/ Fe con ned by ASTM
Weicp g @smApplmﬁrﬂh?@wt%ﬁgé%@e @aﬁ%ﬁ?‘?ﬁ%@ubl c nmeters
of gagPAL irCHRAGNBS RrgMc fidddRfreedikall MNeftsC AR ELHE metals,
contalnlng or gani ¢ oxygen conpounds" refers to organic

OIRG @EsAnie Aalson deatbingtionsaherenfy & contet ofgnsils in r(letébzlta of

: - linG SO rgani ¢ oxygen
g%%%gﬁcr@gg Fi@ﬁq%g@,/ ed bgtA ar e%egéoalg?%ltged to, ethers,
cycl i ‘tVietor@arbon Résicied [‘VCRD srmititaefatsdoh ahantitkefticarhes residue
%lnggﬂtéoz%%r ?Vga%&ﬁ% %n anrclj.at | cﬁ?s?so(gn esﬁllgéa%\{) \mtﬁlloﬁtg t%) Is c{ége\ﬁ%ined by
AsmmﬂenhbdsDamﬂ or m xt ures of conponent st hat ar e

T t I
SRR LA R TR MR R e T

bdtResasa0 @00 QF? rad@ l@o/°®(39a8pmlot1en B8Pl Naphia €€l is as
feed. Determ nation of the P-value is described by J.

Jeterpined by S TM MefrodD38%ent and Si gni fi cance of

Asph ah\hﬁﬂﬁe’ﬁ%ﬁw té %dk@lnvanaeilﬁﬂlr 84, P Edrishationt BeRbf
Petrol eum Vol . 48, Ninber 458, 'Febr uary 1962,

Pp.
. 45--53Nif\i#Be eongingrefes to the’ %@maqf nirkele variegivey, &pn, or gprgbinations

g&% LB MRWHRBE: E&hé&h id isa d@t@frﬁngd @’WE?M Mgfg PR7dxor e

aneter, and pore vo termn y ASTM
Met h oﬁNrﬁ%m% 4rei(ersap oamyal pldmc)mcwgtquasa}ter ausomete of andg feed.

equal ., 0 cr. omsrltl
(o or Dt Sl Rt 69t MBI R W Bl pryeen
tegsbuhds tHgtdemot e bhaﬁexylﬂl(@ﬁz =) grR&S iNtecartiosy/ e eontaining

COTBEREILS oL, LA IR AR, Bl BBt

Ra@tc alccsHolsBet6:Rb alldehl@s; Sdr@ﬂﬂﬁfnatlcﬁisl Wi e of Gﬁﬁlc}mﬂo ga%apel
barrel of crude feed. "Surface area" of a catalyst is

sasbgatiegioihed by ASTM Met hod D3663. "TAN' refers to a

t ot al «\afpl S BUERAL o R¥PHES %nﬁ%néﬂtsﬂ Al &Ftukes Uﬁcc)mlﬁyﬁents that
KOH per gram ("g") of sanple. TAN is as determ ned by

ASTMehBt Y D664.

“P (peptization) value” or “P-value” refers to a numeral value, which represents the
flocculation tendency of asphaltenes in the crude feed. Determination of the P-value is
described by J. J. Heithaus in "Measurement and Significance of Asphaltene Peptization”,
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.

“Pore diameter”, “median pore diameter”, and “pore volume” refer to pore
diameter, median pore diameter, and pore volume, as determined by ASTM Method

D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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"V&O' refers to hydrocarbons with a boiling range

di stribution between 343 0C (650 OF) and 538 0C (1000
WOB)0sah309 101 MPa. VGO content is as det erm nedCogS2®INI2399

Met hod D5307. "Viscosity" refers to kinematic

viscosity at 37.8 0C (100 OF). Viscosity is as

det erm ned usi ng_ ASTM Met hqd D,44@. ré? th% cs%?tte?tt of.
instmirsend Gicreragritish Inci, NorgosSoCrSiAnd /&) BB OF HIEE 19 feipriane
th‘é?el Qbtained for a property of the substrate tested

I'S

outsSide of limts of the test nethod, the test o
met hiRbsiday” tefersto dpmpentsiept brveradodinggangeststalytiopapovepps °C

roperty. .; roduced and/ or
(ﬁ@§gﬁﬁgﬁﬂg?%#yﬁ?a?%%gfggﬁﬁﬁggﬁgﬁning formations and
t hen«“SIFRYirbfemead staffantledbinteyt df iged ped bamel géerude feed.Cr udes
are nerally solid sem ssoli Lol
St abi e et BayeRNE oo BT A Y M e
re gfé‘ﬁ&N’@fefé}%-hﬁ@ﬁﬂ%ﬁﬁk?ﬁmh&r gagesed wsaniﬂigframa(l“tr@i’) ffKOH per
conbi nations thereo rom:t r a
g@m&@%ﬁﬂiéﬁméﬁugéN‘Sﬁ%%m§WHﬁ5ﬁV%ﬁﬂggﬁhﬂE§?% #en occur
at, %g@“ gefieﬂg?& drRartoRewih @8uiGihg PR gadidibhtideiebwéenr3g3 °C
site. Stabilized crudes typically have not been

(GROST) huddeTBBARAA 0 ) alct 1 AEPR yV HOsoplepiagas determitied by RSTM

l\fé)glgidh%%ﬂ 0 produce nultiple conponents with specific
0117 ng range distributions (for exanple, na\pht ha, .

di st iVisedsitg’, reXé@00 kanediatie visedstty e’ fh"gflngi()p SF). Viscosity is as

Di stillati op.dnGlugde t isnot limted to,

dZeroeH W?gcﬂ%*@&dé{ﬁ%@%%net hods and/or vacuum _

di st ] thatbmext oethivepslicatimliisit id beewhdansthbod that if the value obtained for
unfractionated stabilized, crude Lncl

SGEARSTHER RS St e P8 BORIER TR A0 BB th testmettod

R ddiRR Mf/oPtecAlRRGEd ©-thst G aiith pépepignpONent s per
gram of crude. Exanpl es [

of stahilized crudes. include . :‘
~ whol Eredesaat be progpet aEﬁVaﬂréEO,ﬂe@ 89y %YEEPC%YE’%%‘&?&%% g‘i"f.n%ta"ns |

, ahQQ{%ﬁ‘QtaBﬁiEQﬁ%m@és SRTRIRAL Rl ten®ebre gel@pDedslid, semi-solid, -
rere

rs to a crude that has been treated such that at
and/astiqudnitabiizatie mes msbientus i neatimpad . eyl of ago-pafidgpsable
Del oW, 35 tofdbi @brude @tHn HRUSRARRude.
gta%er‘?b\%tgr.’ Sa%g’pchccgﬁm%)%n%@%é ?gr? %glés 1~\lllvl Il have a clont en_te .
Sikh athbitivaion Gray offemowmpr it onroetimgte(s tap prpduction angyorggigrting site.
0. 02 granms.of .,sych ¢o . .
0 O A SRR LS S A6 R
tidalneunt EBitSloaRedute mdltipreudepobantsheitlt spaeifip beiliagrange distributions
conventional _treatnen cilities tran i
oo o RSl b e 8BRS s, b
i A Tmitusl eem A pNS il IationmERodsnadiot edolrem dististichinsshods.

that render them di sadvant aged, D sadyant aged crud
Welistibled apciorBratisnaisd GBS ARSI L MOBRC EaRPSR™ Jiapeye 2

%g:foﬁ%ﬁhﬁ%ofleaﬂnl daltaﬁ‘titiets BEst 148005 biahl ofcdrY¥neRe P& Pran of

ué to the di sadvantaged crude. The econom ¢ val ue
arede. Exampleh of ttetilized cedes inelide whele crudes: togead qryges, desalted
di sadyanf aged eLy b { OP0y0Pt delerd 8 2 crude that
SHOSNE BT LIRS, 1ahulRpdBsBd o0uper knl @ cnde
Jehis Yashviantedgach thatudksst saye oftbé cabenonbuis that leave e boilingpeiatibelow

o1 0 oS eme T R PSRl Bydal Y pged gt i

Rt @lcontent of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

3

—r—

components per gram of the topped crude.
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Ni /V/ Fe content of at |east 0.00002 grans or at | east
0.000 1 grans of Ni/V/Fe per gram of crude; e) a total

waebwroezons content of at | east 0.005 granms oPCT/US2004/042399

het eroat ons per gram of crude; f) a residue content of
at least 0.01 grans of residue per gramof crude; g) a

C5 as e of at. | t. 0.04 s, of

aspha?@@nggﬂg%?%gggnﬂ%?pnﬁhﬁgsﬁﬁf1?““%&‘%%ﬁ?%ﬁﬁ”@#t%ﬁe

trmpbrt@l 10 0@mgnidomal Matth&’ﬂ?f@ﬁfhel bAtupokdtiod Rarrieds (For example,
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(l 49@5(15 0. i)I[n Qe e Bddith @A WisBd AR g &l @ifes, }QF gfaln Af%?s%&vantaged
ms of. hydrocarbons with a boiling range

cmdstm?%aﬁaﬁaﬁulﬁgt%sw 0% gigeast 0 APierame, @@a@ttO . grems, KPat; least

oaR drgast 0.001 grans, at |east 0.005 grans, or at
| east 0.01 grams of hydrocarbons with a boiling range
di st F1 9e; Oé@tm@eﬁsmww andeslpye pOmerties memdm@abut not

liafda & 3 ?ﬁﬁ]tof o IQQS% @g:‘ﬁ cgﬁlt%ﬁt ap l(e):asD g.iOﬁ?B Iamhs &f] wgen

| east O. r ams o ons W
Pél ggrmoﬁ gqud@ edhes) ﬂ@eaSph@ltD:ne@(mtmit 650 le@ﬁ (a4 @aﬁi@df (MRsphaltenes

' C ncI ram
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[ e.distribution of at nos
S % 1685 0 oS BAGH Segls e s o e h 1 CopbbDBO ment
or abish@agfagdl @dd RG2S
range$d|str|butléﬁh%gﬁggﬁﬁﬁ%%g OCf?ﬁ%ﬁg%%@%%@g@? 4%%%0001

2ipps; at dgast LS eremey on atdeagis01 gramp eflidr@athoss ‘gﬁhﬂbollmg raape
dis@fbﬁﬁorpbe‘@@eeﬁr%'x@ 08 260V ¢ (R %/glsaggdblte%éa O? %%?IHI?B 2(?805

di stribution between 200
giams] @ atleay 0001 grpnawt hydocarteas with a(lb@ﬂlng s dis@ibudién between

Zé(ﬁ‘%,sﬁnd%ﬂg 1(:%’[ 6181 lglfPa;th 9era§)t(f).adolf gramswat leas%jl 0.005 grams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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boi ling range distribution between 300 OC and 400 0OC

at 0.101 MPa; and at |east 0.001 granms, at |east 0.005
wareswe3ny at | east 0.01 grans of hydrocar bonsPairuis2@4/042399

boi ling range distribution between 400 OC and 650 0C

at 0.101 MPa. Sone di sadvantaged crudes may i ncl ude,

per gram of di sadvantaged crude, at |east 0.001 grans,
aao 1013&/@1& 00 eagh (0, eraoms, 8t 1case 8805 graps. ayanleast §f01 grams of

G585\ 0 BB PR ARG 1001 4l o3b e

b0| I iDigpdeantaped entdss mTy ipicludd, lpyy; gram@f d1ss<ammmdage® etrlepsd£0.001

h f di .. Of
L85 Bt AT B b R i S0 Bl
cﬁ§tﬁl9iﬁ10n5@ AEm ekt 3 6@ ataye MY, udkesst 0@91 gﬁﬁispﬂ&easﬂmoxgram, or

3 e G s o b s DG HE DP YA eRrBBALD € and

zfuotoh a@ohm Mpagam@aag@ooil st Atleh®10.005 gaﬁnsl &aaﬂeaammg@ms of
Sonme di sadvant a ged cru

: |
l‘p/drocgnbam \wrth @b@h@&@ﬁg%@ab@ twegh 2P%a%@n%3®8°% %Pdﬁ% MPa;
%tleggt%a.(ﬁ)tl 00034 lg%s@ﬁ'ég @tor lLeRsd O?I %t}arnlgi ABdRtar ons W1th a

ydrocar Gons rang ution o
oela@tral@@h@lﬁbutﬁn@ﬂmeasmﬁ Cohnééﬁo antabg el MPached at haﬁt 0 001

0 B2 P B RSB 0Py BOGEL e
dmthbmimnmagtw&gmhéc afd 630eCwo0 10t MPaS. @ul f Coast and

t Calif Canad d
Sont ol Dol Bacs T IR 0! pS MR pr B gt cpydg gt teast

4J00 1t 8 6n KiaNBER MOVS lafdins Seiaat [0AR QM 1 r&sh§ S1AMCarEhsNeigEa boiling
Bohai, Bay, Venezuel an Zul i g,

SO HEPPR ATHENT | O1 "Gl ANt L el sk PoumBance
éoﬁ’rg)oﬁérf?@ef Yol @y, Qhe ﬁllé‘ﬁvﬂhiz%g\éﬁlﬂ& 881 PerGiratAl 6§d1§é&@ﬁ1t£é’éétcmde a

crudes are acceptable for transportation and/
tonteat efsieh hyareoetheas efrpdl mest G sraey ah@tam,sao & 2treE- t hat is :
to b
The ?r El}{ aﬁ%&%& l:lﬂdésstn%ﬁflﬁﬁ&e g esn;i;?f %Q@V%gerléeeigﬁgld%haé least
€ 0Qidgaps, atllzedt 0r08S gtanisner at teashOt0] eznameoithydfocarhensovithgeboiling
des

f eed enerally suitable
41%@%’6’? tgle%sg%wc%tr%elg }%1 . Properties of the
C r udeSopfealitadtanpiged cmee sy iddsds; phregarh of disadlvantaged lcoslerat least

o et o ORGP & 8 D L P B  biling

fhg SQFbRPAYA 188t pseoferti es of Brent crude, than the
crude feed, thereby enhancing the econogl ahue of
gsipgt

the dp@meles ebdisadsaripecd cnges haigmght berspte CRERFERFL h
Jié??ﬁbeﬁ hefdf iRE183d bEBEETRR Limitb DR, @ﬁﬁeﬁmﬁ BEB SolloRing YefiBns of the

iciencies. Pretreatment may include

wedd) !U B r(ﬁlzlﬁfloashandcﬁen%@ralqailmlﬁ:&ﬂnm B rsarﬁlﬁ,r&rg@hm $aptos and
8&% s d%g#t%nr(ﬁﬂ@) uémﬂg%ﬁnﬁgd K-H'gﬁ%ﬁqg)glti‘lcr a1 gola

cru accor dance’w t A I nvent rons
bfﬁ;}eiren Ohmese BatlaiiBey, (entzacin Aglid, Melaysiagendfieduesih Shmative

catal ’P’reat )1t of qlséadv%agéa@dc ctrllld?ag mzag UEhages {he 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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conbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed

woayoshmesxrehanged by contact of the crude feed weCI/USZ®4/042399

or nore catalysts relative to the sane property of the
crude feed. In sonme enbodi nents, contacting is
perfornmed in the presence of a hydrogen sour ce.

sasporéndadiargieatgient. Hyopeyidsof Sie cawslg Praslubtpredisedas dvmr@ed

provi smal'l armounts o
the cﬁﬁﬁf&atﬂ,rm‘ (ck>)ser| to thelverresponding podertiéd «&.Brdnticsuda, than the crude
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BRI G hRSHE HOSRDOTEETE LI SEs e SR bty be
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eaeRt sy inchrde gt ogrAe et afé!éfl %@L‘if ﬁsﬁﬂaﬂon to
fAvaGhRgegone include a stacked bed reactor a fixed
bed reactor, an ebullating bed reactor, a cont i nuous| y

. H%gé?lg atiot)sgﬂﬁ tﬁe %‘i‘re &ogﬁlrn% é%gﬁlep Et%%ésqgteﬁxq%% %rgg%than
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hedefee‘éelﬁws cortian tzonerlé)s”;wmn@luh (MntA confrcting zepemey bg e
n

KRR APR RIS PleabDe FHURNOREIMET aNackh o EbHATARAS L

Efzamlﬁes ufrawdmtacftmgdcom inelndecostecked b@i‘ readter, € figetebel @eagdtoni anh
ne, or at al | n.cer t o) t

O afts 57 e R e EiiusQafel Al BadIROCL IR, £ruflized bed
fAROE akpraprehBof@nd/o ll&ﬁ1d/ﬂ1qmmc&xﬂac5& o bélﬁ)anmfmlfddﬂmn'ﬁd) &0

ot e St S IS5 50, b PG
tHeaalyEes th cochsd $dRml 100mA- @Q%ﬁ&@ﬁmcesgow&t& process.

grans, or 0.01-3 grans of catal yst per 100 gra of
cr udellecentaptingizeas wah ngRidr AP FToRRES RO rrgmple, two

8&9519%‘[;)' il glerbrﬁﬂegmﬁ‘éﬁ&t 8drhdcD&F BOORASRYA Wik h'ﬁgs% catBly§t REHR two

'mte nperat ure, ressure, hy rogen source
tatadysts mayiredudeckN pf dwcrude fasdnBubsaquenieontahicafabs reduced TAN

’%%ﬁ% i tlgaosQéjonﬁ thléfsﬂ dicred h&gﬁg% fél?@ é%%fmcre?se(s: API

a crude produ Speci
praoipe r niotiser eﬁiiecrdmeerat AN, iviscoditg, SioVitffaconteg, etereatomy content,
ra efro 70-430.0C, 0- 420

?’F%E%rg’qugw&yc% ﬁ?’&g’t‘lﬁth‘ﬁls Qgﬁéser%ﬁpeﬁéeﬁ GLUF FBW%"' proe
Qhalig@@y MReust 1094 21ddRato the ddnd\iropertids of 13 chide feddHENr @htact of the
the crude feed wll general l'y range fromO0.1-30 h

¢ fesd pyith ong orxporg catalygiss. 15" h" 1, “or 2-10 h 1. In sone
e moan@ﬂﬁlﬁ embbiMents, a volume of catalyst in the contacting zone is in a range

from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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is at least 5 h 1, at least 11 h"1, at least 15 h"1,
or at least 20 h"1. In enbodinents in which the

waypdsepgensource i s supplied as a gas (for exaRpiraiS2004/042399

hydrogen gas), a ratio of the gaseous hydrogen source
to the crude feed typically ranges from 0. 1-100, 000
Nn8/ nB, 0.5-10,000 NnV, 1-8,000 NV, 2-5,000 NnB/nB,
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t hr ougbntadiieg conditzns mtge g@riestingaone nagy 1gelgdq;rhyt dpenotfliprited to,

xanple, nitro and/ The ca.ri
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eetammt@ 701380 POIR 80-4DB N aPRssAfe if hRaMBdtIn E&Mnélﬁayuﬁtﬁge ASmd.1-20
carri erwg) s and recircul ated thr ough t contacting
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uall c];atlrr(iier aSaHd rggflhcg gpe)é 'tﬂgu%hatﬂg o%tac‘["ﬁ%? monoxi de),

XCESS gaseous or carrier gas.
Th e eKoansragassdueye nlmef ahet yedtading @orediil @cicumentlyweathethe crude

ur| transported.to t rocessi zon
Ee0im B B st PR SRS Rat R U FruPeBRS ehe Dp S OME ot the
@ﬂb@%led‘lrﬁzﬁﬁl)& cat’é@ﬁﬂpi\%dulcélga tbﬁtﬁpl@)lﬂutd Q':ha&ﬁﬁlﬂldw d d’tudi}ﬁoducta and, in
catal yst(s) to produce ot a roduct is perfaqrn in
BURS BROOTER LS G2t A%tqugergt&ﬁ‘egemt’frﬁ S2IfIgk & 15;)‘}08@’%9 wﬁv hg,grude
?e%ﬁ’ ahBbate ﬁﬁiré%éﬁ %dr&”lﬁn%ﬁ’cﬂl% 1060 FHE {12 BEHIBA I Tkit cbiktheSing

are sche ics of enbodinents of contacting system
4@1@ 10% grd ¢nﬁ@|smloﬂweo]|08t\’ﬁﬁf@éd@bh]toact ing zones.

FI GS.

cont A5cEREAs2the (A7BEENE frpRhE Rk %%%ﬁ?%fé?mahe toal

podidosing gerecallg $ndORsepirhton teditriquer, 6 dX@mpEPgaanuﬁ/spparatlon

ntactin one are

TRpaPs woRsh AL Bt ousdveons 10 80 FoltfilgT2 554 BRp g ansported

{oaeasgittaBebcaiidng, pigeling, aoage \k@ééls\/ rﬁnéxﬁlﬂd(hthér pidddssirgizones, or a

sorre enbaodi nents, the car rd g conbi ned th the
1%@;;} t]geéqrj[& C"ghq gps may Include gas ormed uring processing (for example,

hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen

source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown

wonodsloe®29 1, 3A, and 3B, the hydrogen source ardimiS2d0me42399

carrier gas may enter the one or nore contacting zones
with the crude feed separately via conduit 106 and/ or
in adirection counter to the flow of the crude feed

via, PoPHELHRpliacnEinnrtnehs rdagad pitsihesmatalysys) to produce a
torA pRaB: 5 pettdiRed kv lor idfe SRICHRS ZdIBS FRY /rg(?&t R ve

flow of the crude feed may enhance m xing an
spatatsdito frmythecradepredychandl gastem)- t he catal yst. Cont act

of t I b : . [ 0N i zone
S TECBL o4 A5 NS DB U RBRLIO9 8P
Bonerdbies pentactingzdBe Ind’I66N2 Aend 20, coometinklsdstethn 0F ifchides

f fl f.romcontactin one
00 2 0o OSSR Bl ORhASRAI, 16
IHGSBYA iand 3 AtenmoinguonesI0, ok #16¢/&t Sepidsd &1eWate Bontacting
exits contacting zone 102 via

FIG. 2B, the f;gfd s(gfga g |
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i 0 Lng .
GRBAN&Ht, 83 sHOAnGRPI@E ! 9 AQR8, &%%y&ﬁlgél 5{081[%§P£C8§%é% cartier gas

zone 116 'to foor mthe total product

188y enderdhmenscr inmge eantasting Zonghitl thewonle dedtdi sagpratelp evialcb@duit 106
an S L O €108 vj onduit 110. The . .
O OAL A L e AORR M R s TPl 106.
Additdn githeluciroged hauror andér ireadtrizt gavdotistestd piay fdv 6MNthe B8

via.conduit 112 . Fl 4.1s a.schematic of an :
%‘?92%%5( %]ebﬁ? ceor?lxglgsaggfg? %ﬂn%‘ihogh%‘ém%%‘?‘f‘é@hﬁ}?fca@bﬁ% acting
Sy?ts.t eﬁ‘nngdaf)of t?'&mdﬁ ﬁaﬁwaltﬂ taged(sy fdﬂ%gtgétﬁigtﬂ&ﬁé 1%2)@{%@% fZEEd
nt op nters_separati on zone via condui :
ﬁ%ﬁar&?"e EE‘? éﬁ? Sreanfipy {f%n cofttaciiag geneg 03 & ¢qngnsting zanpd 14. In FIGS. -
IH aBB eAfg ek tehid dR ws SroB LR letiRrJAs il P‘gtotc%ﬁﬁﬂti)r%%ﬁe 116. '

known_ in the art&(}for exanpl e, sparging, e ane
separ@Piagiing spneskidy bl4 ey walpde engyroeiwe eatalyws. chughown in

HieesB, thofee@ ¥AARI &its WiHRkin etﬁ% A «':Iog‘cfj:}l%.t 111%%3 Ie@%}rlg %ontacting

separated fromthe di sadvantaged cru n "ano
78Rk As shovp dnidlit: 8Bt the feet atvennmaexity ichitaging aogpel 14 via conduit 118

aﬂ??ﬁtggskggﬁtga&ggﬁl‘eoi%% 0C or bel ow 100 OC may be
a

east partially separated fromthe di sadvant aged
cr uddhe eep scucmay becantaate wWikedditibna! ssapsteybo@nfRMtSzone

| east ortio f .napht ha .and, conpounds re .
G BronBeli Ruphitia SRE0e Sa ot T iess it xics
cdntaaihganhaiieichndfov Shtactiflg 531E 16 BRDEHITE Mparatict zdn8 388 v conduit

15§ri{10n f the separated conponents exit separation
ne ISy Tgay B arehrepargted femythetgtab prodndie dh¢ erude

pERRAT it %@aﬁﬁ&?zdh@qw i coQW 1g9abodi ment's, includes a
m xture of conmponents with a boiling range

di st FI®dtiF 8 sehsmati off aagabodiggnod ageparitipnsoneupstream of

iqsaleYal S106 BRIdd ' | bution of at .| east
S PR R 107, P iAol R0 Bhhes MR BB
senaxatign gonsf 120 orgponduit 222wilt separalion zaned 20,anest a portion of the

[ ' ion .bet we 100-1000 0C, 120-900 OC, or - )

Bty SRR PR I g Sho VR B ot eatmplexressin,
membrane separation, pressure reduction) to produce the crude feed. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separation zone 120 and enters contacting system 100
(see, for exanple, the contacting zones in FIGS. 1-3)

woieosmesidyi t 126 to be further processed to foPaTAS2004/042399

crude product. In sone enbodi nents, separation zone

120 may be positioned upstream or downstream of a

desalting unit. After processing, the crude product

ésapitpertieby sepetatadgfray greaiinad Gotagederodmidgiradutd e chude S In some
t d nded with

?ﬁg@ﬂl gﬁettg haZleaEtg o‘ft lfll Ofn hﬁ% g en{n%P&rJ%l ds more vollad]&ee%fxré ﬁla are

Feparageddinm the didaévantalgﬁtbcrpdeo duo s¢mmbd]hm€1ﬂﬂ’@t RRed a\ﬁbﬁti&n af the

crud havi n different viscasit y resulting
FPAE e BB St e aay 7 20RO F Pt s

bet we'Blie drlid: fébdeRShddidth sdphtion K6 120 a6 Yshe @fﬁgoduhshts includes
VISCOSIty of the crude. . In another exanple t he crude

B IEgHreof Gempensnts v hderwilineanee KiRE Y Phe leastTiAN °Crpatinjseme
einbd@ment, Hohﬁfg‘%%e@is‘ﬁ%ﬁ%ﬂgfa%léé&@l%@b t aﬁsa 5%@%

that is between the TAN of the crude pro

efuderteed inglndps amirdere of etenoneriayithe beiling sdsige dfsmbutlon between
Qft n gat In F

OPRRRPC] PGSR 300 2E! AE b a3l el i i R

sopatation 200 190 andcontetsicantabldg syatech O (beealir exangpid, theaontatting

bR R Sbadi o AR B P e P T

bomenebodingnts; separaficfzon@t] 20 @as be ol Qﬁsttéﬁmtoh Bowhisddfn of a
uct i s onblne wi.th one or nore process streans

F‘TSB 102 R’?ihpﬁ* er Péio‘}?W}%ﬂ‘érCBlS‘ﬁ PEAPEt SIS %!tﬁcaég wafser W4 via conduit

prxpduced fron1separat|on of one or nore crude feeds),

a crude, a crude feed, or mxtures thereof, to produce

a bl hdene prberiments, thecrpiegredust stlcageswite p e fh@bld the same as
& H8& entFront g HIdE %eeﬁh ?519&5111 feCthb BLGO ?Hﬁ&q ngaé/rb% %gﬂm};med witha :

into blending zone or u sirean1o such
gigdhehaying accbﬁ@rgmttwspgaty theretiyxeswlfingis & blendedproduct haya‘tgedwscosny :

B 19 Bet%ﬂ‘f thb kfﬁ@(% t? ?f #00fad grgguc-{ Eﬁd Hjt & g?er(iity gx% li':rgtide n’g}/another

meet pro Specifications designa
exadplx the Icanﬂs pordueitrayrbeddendedwish ciide avdig asDANitﬁat tdifferast,

fhg%%?r%ducu\% 3 ]?rogufci%l J\u/a}s & "Itéﬁg\g {}VP 1s g?the%%ﬁ\eﬁ[o I Q g crlulde%roduct
aﬂd&hceﬂﬁde Tite bidndedierddut oey b sietible SorataEsbraGorZ AR &88ment.

V|a COQ%UIt 1€¢%§o be tran ted or. processed. I n_FI G
6, PRa iR, gla&e%%ala @F% cuiig dtedieniss copiagtingzystem

Id’(Df\@EUQJihd@l@ NOW hd ddehst ARSI tkH &@&VﬁG&@QQQtS QBMQ‘ﬁmg System 100

separated as previously described to formthe cru

Yia é%PdurFH%g evrdua antrodecgd ie Rleadipg raneddhit Echlendipesapae 636, a0east a
MM LR rBdul:t’Zé cotbinb®Rfth oS &GE gﬁ%&‘% g%ec’alﬁs (?o@e%ﬂ&ple a

di sadvant aged crude exit separation z
lydrrgatben 1tmm suph hseeephtha prodnded Gromofeparhgoroofiste opmogtuweaide

t an ent

e e T b B T e e
moeedesreams, e:rudblfmddcm@p bDllﬁB(tlfré’eOthd‘ede&@é in}z’rodl[ce& Hiectl9 Metoli t

and a conbi ned w t he crude uct to forma
%?‘@H@ezﬂ %e? SPSUepROf] BP@H?&%@IWB%W ceRduitd 3| AdpiKing system
BN laé’aﬁbd\dh ar QR BKhdind Ashe 180 TRIBeRIBY BRHIIR M S mdehroduct
crug product and/or. the bl ended product are
specifi catlons designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,

viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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transported to a refinery and/or a treatnment facility.
The crude product and/or the bl ended product may be

wonros@ssed to produce comercial products suchP@s/usS2004/042399

transportation fuel, heating fuel, lubricants, or
chem cals. Processing may include distilling and/or
fractionally distilling the crude product and/or

bl endedI@rthectisatvantaged aode oriers eeparatipe zetiest2 (thrgugh conduit 122,
RS RTINS BEPA d e
Theagtdeobad ﬂm’yerbcﬁ's botdacdibg eﬂtﬁdlw thro&g]ﬂeondnib &26. ndtlesst some

the crud ro ct has npst 909% at st

SspoRonats oot aest ok e sPraior oo 1Ak Bolda 12¢. At

Rhdt dPoftRRdf the Brudle @ﬁ)daam&s SRbcEng SAKaE] qoraaai eetbrs b diAg zone

TAN in a range of 1-80%.20-70% 30-60% 0-50% o

{Hethrpngh @cfndtu% 2% Qther wregsgs styeams and/an Cﬁud@ﬁ%aq ng zopf 430

&Eééﬂ? 89‘519 dobith §‘§ al?d J@%ﬁlﬁm@& Witk chude %Fodﬁ@cst& f&mSa bléﬁded
3, at nost O. most 0.1, or at nost O.

ﬁrANquf Thegensted amdpfwt@dutblewhmg zop d3Laacenduid 341 | east

0. 00 1

0, 00 fen B e 8 TS0 o e i b

tramg(meﬁlt@ mrdfiné bntlor 0 trBatmeniFacikity. Th@¢rude pl@dﬁ)ﬁ andjorthd blended

| nmbodi t h d t ot
(RS T5 ERPLAEE PRI R o
AU g Alel, NdSiarhYor HenAdal N ISbcesthgOhay Melulé divilkeg ﬁlﬁiﬁr&ﬁhtlonally

f th de f duct
FMACRATS A N i S

Bhctibnd qor(‘?sorillQ 2rhB54im&Rs, GY6rud préfict @8 ¥ndbd Sroblhdt Mnifr thﬁ one or

content of the crude feed. I'n certain enbodlnents

wetsdistilpsdigetions sy bsdydigheatecht crude product a total

co ]’\_IIO/ VI8ok€ Qﬁlﬁ&flmblﬁs QhJ &G&eprgélﬁfrh% aXTAgl@ of atgﬁd'%f@o% Oat lL‘_hO§t 50%, -

5 grans, grans to grans,

- oN@t H%aus at mos_'t 19%106 ﬂse I}Mé{wﬁthelcrudc éeredalrnsoelmﬁmm@mn@; crude

b e 3, PR JO G S0P B U A o

cudeleerindedin embd@middhe G0delR 08t Inas adlAN d086nodst 1, s most

D anen it =P ol o PRRERo% "TARAT teshicearodst vl

frequaht$y bt Lt 009@ lah& nifre ﬁéc@aﬁﬂlﬁ ablehstie.00f. RisomembOdiYents,
at _nost 50% at nost 10% or at t 5% f th tota(k
LNl e Bderperdie Gnpybe ez o001 19 0gh i0d G E2uw G to 0.1

the chydSe Easshimbils, 48 draddpr6diePRHs f&&&bﬁﬂﬁ/‘h@e%ﬂt&ﬁ of at most
roduct has a total content of netals in netal salts

Yoot enl 1 %m 81 1astil A%eaat ey 8%per af 1psd”e obthy HuLV/Bxcogtyuy of the
oty fle?ﬁ%eés Ofﬁecl:frucfeq)?oéugf g'lssoﬁ{%réhﬁ)gﬂm%ﬁg %Qlt al I‘Ei/\WFE @!)ntent ina

t's of organic aci I'n the cru gani ¢
wopalel 186, l@e’lh)é/«, ani6p”4, or 30-Ha%6 af the NifVgF4¢ mllteydef thg erndafeed. In

geﬁ{a];n elglrgodlé%en &the CAL le? o%?ép&t%a 'erdgsfg% oP tl:r%!iéc' pro?ﬂ@t 9?%211 NI(V /Fe

onat car
adtiteshs in an@hgediym butloérganmb 5lxi mstgeainsg B)x méghmemna 10 grams,

ac henant hr eni ¢ _ac and. b oj Cc.aci

Rk 510 SR Bl B 01 Fevive Fueta o o B GRS HsRgost 2x 10°
BRiBLEN(T . X @aboldinhdhitsthe t(&ﬁl‘NlWVFe a@ﬂenw @f @8 ShidBbroduct is
al kaline-earth netal s %bor exanpl e, magnesi

¢l 20%rR0- 1A% p30- Lo o FNWFPEOH*@mféhe(%k fé@danm e,
zi nc @ngdne %P&&f{&nts G &H& ﬂédﬁ?ﬁa@lastotﬁlfcgﬁtemtﬁs in metal salts

arseni c), netals (for exanple, chromum,
of orgmcezgzldstmé ptgndst 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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In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per

wanreos06$92¢r ude product, in a range from 0. 0000800T/US2@AB42399

to 0.00005 grams, from 0.0000003 granms to 0.00002
granms, or from 0.000001 grans to 0.00001 grans of
nmetals in netal salts of organic acids per gram of
thelcdelepratiodias a toalsontenterfinetklsinnetal saltstaftoﬁganrccmide i a failge of

YT T -

ecidy ianhe @ﬁddﬁécm Grghific %&s’ﬁhat%&hér&ll}ofonﬁﬁ@@d] s&ltsakdleEe, bt are not
i Qs;rudebfe I n _cert.ai odi nents, AP raV|ty of
ifndted 1o, EREDBEE ARies, frlend SPIE 37145 44 B ToRHes. dpsameles of
t2Bskylik heldSRtalY %ﬁb aré@hdthenifans, aa %ﬁtﬁ@u&&ﬁg' ﬁﬂeﬁﬁ'ﬁhreﬁlé acids, and
70-130% 80-120% 90-110% or "100- 130% of 't he AP
BengoictagidofThe mestab pestien eletheimetahsais maziineluseiatkali metals(forRhmple,
1 L

hﬁﬂ%.%dlg&cﬁer{rélﬁjgfaﬁﬁ g n%i Qg&%éagh%%ilg @%egcaé le lgfj%%r%egl’rl]lgls cafoium,
ﬂ/lldsb:ﬂusmﬁ YCabimni2 mc‘@ts (80 Yxanale, mrstand e%mmm) dtolumis 15 HefAs (for

he crude feed.
9’{1%3%0 25 arlehf f ic&{l e 2f ugals O SAtepIer Onélu{ﬂ)’ & gg?‘wslﬂi“r‘r%’f
r angelnebrtdif eiB8dimafis, SR orude pradhcﬂﬁ)e%a(lﬁtal dvatent SGAGAL ¥h IﬁEtal
the viscosity of

t#te rude f e%d. In soge ﬁf“dgo | ment s,
é" PEERC pPdRPererang oLbgrudiyarpdustdp @ fangh Bor Q0989q 1 grams to
0.ben0srgusies, free.0000663 driv@s AR).0W02 ians, &ffrdnDe. Ogﬁm%rams to
uct is 70-130% 80- 120% or 90- 110% of t he
@P@ 1iganpsf mstalgyim maetel galty of ozgnnic asids per Fitn 0§ crudhiprodwaidin
Fhedsedodiasitsda fobll 8bntllf 'b?ﬁlgﬁisqg'ﬁleﬁﬂ) 9&1@ RF o Slggnlg/td g?g‘ftthe crude
00

90% at nobst 50% at npst % or at no

Predugt syt lé@daﬁw%o%mw@riﬂo%fofﬁhﬂeto@i cadéent efdetals im metal salts of
&GesdidhidahRd- iR, the crude product has a total

hét er oat ons cont ent of ‘at | east 1% at |east 30% at

| eastIn@eain embaliméntsn API 8884ty bf thh entle pakudi @‘r‘cﬁlﬂ@&ﬁftﬂﬂi contact of -

0PI B L R GR ! SR AR TPl

@099- laﬁ%mﬁﬂte A %Yravitl oﬁﬂfétcrulle%edo n &drtaiisibodftacats, Ahﬁgramy of

Stk rET P BT SR s & o0 For comcent of

at | Gﬁsértalr%mlﬁiduh@%the%&%e p?édu@ﬁﬁt& 2 80%sit9 bf #mds8%, at most
8&4(9(” the sul fur content of the crude feed. In sone

B RON §O%t°ﬁg1e§kﬁ°?%tﬁ o Histcaifle Tosrd. dmeones apehodpnestiu e crude
pr§du%9hals%Q//900§Q if 4 e O 1R60% 1&)0/563/5 ok B6.48%4! Jrile \ﬁ&gglgﬁotf the

of the crude n sone enbodi menfs, tofa

@erdetfegsk I@ﬁomm@nmdmtqa ﬂt@dm:cpsrrmf thyecrete praskict i9 e%posaaw% of the
ARBLiA e @hge oS w %0/ 2b1 grgw fee 5% eprgc%utcg ?IO-ISO%, 80-

nitrogen content o ecr

l@ftodi Yeht0s) oﬁth@AEIgldetsphheohnudefdaas a total nitrogen
19% %, .at | east 80% _or

cont t east 3

a1 heyResgBiog i o8 Stk brndR Shen b APlimeiogs cotfentof ot most
WOP4)dembs 60%, dttﬂn(&@f&%,&ﬂ’@ﬂﬂbffﬁ% & thdR& Betbrohtb MY 8bhtent of the

CO tet of the cr nﬁsOOdUCt may at nost 95% at nost

tansq_r)@ o the ciigepragpctdes arinsal heogogiomsigentent of
a &@étq %8 iaf [eRY ST CR ‘IHaﬁrgO%, or at least 99% of the total heteroatoms content of
the crude feed.

In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%

wabkols@ano 30% at | east 80% or at | east 99% oPCTIS2004/042399

basic nitrogen content of the crude feed. In sone

enbodi nents, the oxygen content of the crude product

may be at nost 90% at nost 50% at nost 30% at nost
16061980% |or anlemgﬁ% gfshokulfinsonriigé thecakiedprd. dn samgerphadypents,
f ee '3 gss
i B R S B R o g000 2 o B ool P
c81&%to®thea:t~udeefaalt 99% of the oxygen content of the

crude feed. T dlnent

he. o e Wi ARG EPE Gl b GRUBE0aGORRERE afthos
986; BQR6st QO%SQT&Q% %, dr lhemost Yest adotat mtrbgemfconﬂaﬂat of thedeude
feed. In sone enbodlnents t he tot cont ent

T BosFIETRRY PO B TE PERUE S & R BB Rl 1%

afleadiB8Y,, AQ%st 6% R 1e2099%JF tH¥BShI rk0aen dbnibRMSL ﬂﬁ%’lﬁlfe foed.
the conftent of the carboxylic acid conpounds in th

cr udén sosescembodinessis; basie whpgsaicHRptST therpade rPERﬁé‘CW%@E grost
o325 a9 080 SHE NI nod 1ROK Y hiindle 556 ANAE AroRn Bintent

|"east 'éast 80% or at |east 99%
ocﬁthetcheletfeﬁdalln c@mmqufmm Beeyude cpr@mfdlaé 8 hpemEiggqpontent

e fee [
g"%e/l&%sﬁ % OW%%E%DS 0, at ?ea%%O@n‘grSaq 1 iZtﬁJ—(:: ?aﬁsg;q‘ﬁtft g%@ﬁtgnt of
tbodredeefabndi nent s, carboxyllc aC|ds and/or netal salts
of carboxylic acids nmay be chen edu for
non- SARBIRGRIRETESH: HRHTASP A (b CREBtE et dost
9@% BOMYdt i50%28t xgcsst a0ng, A mstgm%; @xgﬂ 1hést smﬁfamemmy.ermogam af the
en conpounds, in cru roduct

av A g8 PRFUOTDBgH BTy ERE bR e BGgR B aE: Lo
193 'aﬁﬁflﬁgﬁﬁr & 1b3t KRV 251REE DIRDE BRivkyFRtdaREsE: dfti crude feed.- In
eXanpl e, infrared anal ysis, nass spectrometry, and/qr

sgas cohpdimenisghaptigen corfiet et heeruge Bradedt is ing ratgeigmy, 1-80%, 10-

?9 gg? 515%0 5@ of‘%?}&’ G RoROR 08 e Aldedled DS §on9é)e@boﬁiments

or at nost 50% of the oxyge
th@ta)taé nénterft of Mbcmyud acid eagpouadrol TiaNerude prpduct magyj ke at most 90%,

r odugct, 09
%tmors[tou%ﬁ, g}og 1'6%5,1 rrgf,%é% é)?})tf tt e%é}eﬁgp@tl?eagar ccag:?cf/eeﬂ ounds in
tﬁa‘a«ladé feedit By, cetthia emroudimem abktictiddyaedan huwgtah@mtmtevﬁcadioxylic
at_ | east 1% st 30%.., At 80%, , or. /L, l.east
SEHGHOLRS § ﬁ\%@ﬁ et ogp (e 3bd 4 %185 B o Bl
ShttdeomRaddiaic d&ﬁﬁcoﬂlp&ﬁlﬂs of thatrude&st. 1% at | east 30%
at |l east 80% or at Ieast 99% of the TAN

f eed.In peras @m@@pprys s¢lprtedgreapec %ygahamw hbeafe uceg in the

&Q&tfg&f Iﬁ oﬁ@@ﬁ@&%ﬂﬂnbrﬁs R&bE:8y1 RGP And/Hrnidtal SAlkstoF c@tboxylic acids
carboxylic acids of at nost 90% at nost 70% at nost

58Phe menmallmsiucadd%om nqrearRoRpliecaEaiRing algania OXVESR gpppounds.

G SRR SR R SR

Product arp bx sﬂffenenuaxad thiravigh gnadysireefitlee @ndegmodusbysien grierally known

the crude f .
e ShE 5k 0BT R R e
chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of
the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0. 05-0.15 grans or from0.09-0.13 grans of hydrogen
per gram of crude product. The crude product nay

wonelswds29in its nol ecul ar structure, from 0. SPOTAS2004/042399

grans or from0.82- 0.88 grans of carbon per gram of
crude product. A ratio of atom c hydrogen to atomc
carbon (H C of the crude product nay be within

Fontar8 094t 186t 17208 least 3099 -al LS, drrue leastOcoftthoxyaéh ontent of

R S B bE R o B PLANSTouRoL e e Tt SBE Prcast o
lonatilezat %96 dftae TAN étkBe aodl oed.consunpt i on of hydrogen

in th SSIS relatively small, and/or that
hy dr of PRy, e ruproduct mal have ecobtegtie! GaFbsRLHe acids and/or

infR€al bbdhe S COPRGNE Ais ¥¥ak hodt 08 8EMe 70%i ét'n'i‘&t B 'rSt mb@ 40%

sone errbodl ments, the crude product i ncl udes, per gram
8f the gaide feqdheang p santent of gen-pashatylip couainige arasnicorygansompounds

Qa0 808, 80-95EBorp- lhﬁg’rmﬁé&g%ﬁ@(g? % %%& %\)B-gam G OXygen

range di stribution of at nost 1
P@mndﬁfcfﬂlle‘gumed or from0.001-0.5 grams of

hydr 0j.l N e, di stribution betwee

100 oEAS Mg, ROt BT AL ol ges fom

0|05-fOr1(5rg1raﬁns(xﬁfrdm 60@406il3gramﬁs dfmmgmm BEam\bit diudd ﬂi’&iubt Mthe

ra ége ?i §tr buﬁjl et n. 200 0C and 3 O 0C at 101
§Pr8 et BAg nG dgolfl Pﬁ%ﬁm%ﬂ R 0 gargs %%01%9 82-

0.8l paaR ol CatBonbdr l3raan leJruderI:@ocfu@ﬂ IS raib ¥ ﬁﬂoﬁﬁ’@ hyRIRo g%ﬁ‘ tyRERic

300 O%/ dfft400 C at 101 MPa; and at | east O.

Do miucf pap beWihia78- 160 %an §otd H%rds A< 106t the
&oﬁiﬂi H/U}ﬁtld SNBSS Tekd. bNtchRi@ pRALWESMiFE0C Qeﬁo%ﬂl&é &30 of

at 101 MPa. | n sone enbodi nents the crude
the él“é@l &sd ajgrric HfGratiofindigatrs dhap ﬂﬁdleﬁcetnd/oaponsemstlormmmo genin

f
A BTReRi Pkarar Shab A & BRIk bR EE S gy or
| eastT1®.coalt pypduntsndhdds pompamnts svith -ankdde of bbxlmng boigtsr &Ngene
t . Cand 2 OC 0,101
%ﬁl??oggﬂrlr%ltgé %ggﬁr@;@ﬁ@?@t l?ﬁ'gdeg’r agrag} 0@1% at. gpst 0.001
grems,tor GoMAN00] rta S, grams @tthyldﬂ)iaabox& ~Mafh aglﬁcﬁmfg laﬁgertaﬁhbﬁtﬁm of at
er ryde pro n ot her odi_ment s,
R At WO s

'Qltlﬁa gdhﬁﬁ@rangH digtibistbeBvedn JO@I af 200201 02 0P RIPag5:389:0.001
| p sonme_enpodi nents, the crude product

%‘QS 2 e g qua‘} E@BR rERdrefrrbpps wﬁba/dvm@@g rapg@Jistrippition between
A0-LA306 ot ke, th1S¥bA; Iaaregst@@m gﬁ}ns% ﬁd}@o 86HE8 @@%%f

The distillate content of the crude product ma
ydrocgbgans with %b(ﬂb@g ngridistribution batweamgeo G amw 49000602101 KiPa;

S Dbl TIOR G L

dmtﬂlllm%bemen Q(ZD% arm1r5390C]1110)%10MPahe V@O cont ent of
the cr uct

t he ne .enb t.S r

has, %1:13 gbgl%ggrngbr%%b en&s ﬂsm% %ruger %I‘aglé 1nc§xdv’eﬁrc%?ﬁ1 gﬁfruflgp uct, at
lgan@;éO]ggranm; 6f m&ﬁirbﬁgﬁv(\)fglg ﬁ%@%n@raﬁ%&nﬁutﬂfn%’s most 100 °C at

- 0. rams, Qr ramns

Ert P 1R 0 Bp amsiod iskecHines with 855 e rven diswbution

tetweél 148€%and3f0 °C at 0.101 MPa.
In some embodiments, the crude product may have at least 0.001 grams, or at least

0.01 grams of naphtha per gram of crude product. :In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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120% or 90-110% of the residue content of the crude
feed. The crude product may have, per gram of crude

wonrodiwess29a resi due content in a range from 0. B0D@S2@4/842399

granms, 0.0001- 0.5 grans, 0.0005-0.4 grans, 0.001-0.3
grans, 0.005-0.2 grams, or 0.01-0.1 grans. In certain
enbodi nents, the crude product has a MCR content of

70- 13004pn8Embo¢i0¥ntsothe Ql@ldqm@%l@ﬁlaft hdistilar @orentei700f30%, 80-
tlE@% %gﬁlég)‘%cog’rt]l%evg&%nlle ﬁteﬁtr ol gcgﬁ}?edfg%cf rr'lglgfdlsgg% cgr%teréttof the
Emnslé pﬁﬁ%t(ﬁﬁaytbhﬂoe@@raasmbalhdeqmaklcc omd mnge HEm OHO0ET-0d@rams,

f In cert odi nents, the C5 asphaltenes

83’@?8&%@5 Pﬁ@‘)@% ‘ég&rﬁ“’é%d is at least 10% at |east

60% cheﬁamleﬁms&lméﬁf)@ 1Qé cmbep@u@ﬁwvemﬁteﬁwﬂmnm%, 80-
the crude feed while theNCR coptent of the cru

é?%m%rlé 0% qf H}%Vfi@ csef%fcprf thqféudvé@dc P PURG elebodsrneﬁs the crude
9fda9a b€ 98k orhfl o BB HI3RRM Wﬁb%onéﬁﬁh%fi‘éi%@ Gl ®06601-0.8

asphal tenes content of the crude feed

gt GPM-01§ gamse.803-041gyams, ab0.0IMER geastst ent  may

' nC r eﬂl m%%ﬁlb%&ﬂ'@hﬂ%ﬁ% f:r%fle {)Jgﬁuc(f hé’sdacgglﬁge {9&1 %1 J)f ’/W %%%0-
m%,em@oan d%mﬂlecremdlermnmfbb aodefeake dflk@nme qmbduet raay have,

th b t. t t
B BERahEa pofiel LR BrBREE et DErUb bV oRESRRG.0001-
Vi5eand, Uwoosanp(gﬁem 9.00n013earas, 005 0edamE F OBX@mpér@ms a
sum o crude f.eed C%@ﬂp halten S con&gtt and

f eed g Sropdimays. t f'pPrsé% &P M$ ons&nfsqﬁ%%lf%% S0-

¢2094 Sor D0 AT 0% tof R MERIBhieRNT Sl Pitleatdd, %ﬂe ﬁae CFude Broduct has a Cs
roduct MCR content may be represented e sums

T
ﬁwaltréww@ffa? efept mgst 3080, 3§ mp 8% s thﬁ@q)"/(etf the o atphalienes

-ttt GPmY | 'cﬁﬁ@?ée&hn%ﬁ&iﬂ%%%&nﬂeﬁtst 0e cg 5%%&&1@5%%% ofthe crude -

the crude product may be in a range m 1-9
1e@d G0mdeasir] 020 agoas 69%r at lvast GRY of wiedchi avphaitenes gonmtentiof the crude

?efed Wﬁ? GRRER o&gn’t o@ ﬁle i&%?rgyg&thfiﬂg@f’/ac?ﬂﬁé‘ MC%{] Ehtent of

content 1s I'n a range ron$
the3nideJeed! n somret canbodimmntsg dmmsmg tlte@ asphatienep caderd bf thasrude

Bt B i Rt S SR s o e iy of e

mmudﬁm®ﬁﬁﬂpnﬂﬂdﬁ@mﬁnenbodlnents the crude product has
a cont en *ﬁﬁp e of .1-80% 10-709% 20-60% or
sgme ¢ Rt ErisPRAepssEORERcd MR Conpers may g e

Q&xﬂlﬁﬁé& to PAtlucd MmaAEMatRADRAORAL ggoet\fléeﬁ ARcChi Qrkalet}lcomponents
granms, 0.005-0.08 %rans or 0.01-0.05 grans of

gwrth?nn@fle pediers robtiya icihe high Véﬁ@ﬁ%Wé’ﬁﬁ‘@@n%ﬁ]@ the cryqle feedy Eer

[
QSE ‘ﬂﬁ)‘l‘%‘é shifl %k‘ g rgrxgﬁe f(‘)e%égg‘ Q%ﬁﬁ%e%%so 50%3:?1‘5 %Bdg\ &?ﬂ% fedUUCRER itent may

be @Q@S@tﬁf@l hy(ﬂ)lA gtmnﬁa afzde produict @aﬁ@lhylsﬂnemntegt @nhagfrude product
%diggonrt)%ggﬁ? Be re g Se ?e%tb §‘ijhg§?3¥ns;%? illtbe corlngargé ggr’ ItoI é)ztlo ess the

e cru odu urimg transpo
het eaduotot in hil'gl’ne/mcasharl cysibomamys in e dpide fesdr SO tbe’lcruﬂe’lllil‘bﬂljldt may

riction, 1,91 aration abilities
T g e b 9 PO RGRL TSSO bR B BPRP ot
MUK éghinesf thocradélpromet & Cmpkaleadsabeitss MeSaideIReh 1.0-3.0,
herein to the crude product during
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 2 MCR content in a range of 1-80%, 10-70%, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of

woheosmespde feed. Such properties may include, BAT/US2@®4/042399

not limted to: a) reduced TAN, b) reduced viscosity;

c) reduced total N A ZFecontent; d) reduced content of
sul fur, oxygen, nitrogen, or conbinations thereof; e)
6efduced-1036 ditkhe Mt t@tdn of the crmdeifred The @sdpdh@bihenas, in some

ont ent . r ed MCR c - h) increa API

SRR Bord EPUGER L e IR EOB et TR0 et o MaR per
gfanpsfgaieraticids; orj) conbi nations thereof. In sone

enbodj nment s, o$e or ﬂnre progerti s of the crude

pr odu@tSOmE mbodients. Jhe Fradeproguct fnchides feR) grrater than 0 grams, but

r6d @6 0.9ebyinfs! HOGD?)@I-‘M.UO'I SradshS 0. GI0DPDI 00 B Srafts&f EBQ% gatalyst per

changed as nuch, or do not substantially change.

g5 iceideiprodygly The cefelystregy assistan siabilizing thesrudg eraduct during
TrBAPGEibAM /B R lerf ety ; i gni.fi.cant.l
ghagginb %he anéﬁ%#ﬁo?&ﬁﬁﬁﬁﬁﬁ%%ﬁ%%ﬂgﬁ%ﬁnéP%?m%§§%%%Q¥an&br
Bigtehigrwaterespagaimn abllitiey ¢fehe andaf@@uct.| Methbilsdasaitird herein may be

take dur| bi .
AR AR S RN R R o 06 coe Peduecne
oéatotter conponents. Thus, the TAN of the crude feed

since_less

can reduced, while i ng | ess hydrogen les

o subf PORYEA faduged BOBEPHEC RecH e 1PO BGEOTSEife iterent
tenpepetitsofithe drid fesd)dich pRGertief mﬁf RIclu@¥ APAr8 nofimited to: a)
dlsagvantﬁged crude has a high TA but a sul fur

gl AN batedpeedaiscepivapireducsd il it Baeoment: drediiend content
&1 saIFD 0% Joh,| o BRER bbb %heréo@;eéy rezlg&!a rg{}%%ecvc\)nﬁt@ﬁtg 9 treduced

may be nore efficiently treated to'reduce
@4 asphaliepescionignts g) edyced BETR Fondans; h) dmeeabadl Afegravitynd meeduced
| : | t O ¥yl ngl-ude one or .nore
AR S T P N
Pt dinedndd, snqerymdye pioperticeofihe ahidd poducrrelativet th éhef puidafadd, may
n f the netal. The catal ysts. describe

SRR thafle M TR iop T SE h LRHsBACE PG Soiends

gubsiantiallp changadF drikemmfle domey Beddsitablam® onlyeledtivedy redficel TN in a
when sul fur and/or a

contact i ne .(f.or ex | e,
B tboE Ry st L e e SonmLet e apBFOTeRs (o
REHl[ SO, residie, 1AV FLYSFVGW). I8 HRE Mdhded hylog&RlA Hhufing
used. as described herein may or may not "be commercia
©ateglinedpay bepeangspiatedyroncliiadurtion. ansknet gr reductioatod pier

. Y i incl
SRR 289 SELES B 935E O 5 o
soma Jess ofiwgh hydragen iGigvbeingased toasdute oS BebmpdhkntGn the crude

T T e

aRpeplable tRIEOUcarAR Bnd/ et o RN D ci RGNS, tHANSEhQrude feed may

RNS w RNG650: RVA30: 030; 03; ,Z2623; Z673. Z703;
SR S BNy e o tiliee FRS Wion b S o 11 om
CRI IQatagystsaksedindhe o M6re efibpdisietid of e Xd%ntidds fahincludedne or

song gnbo iments, catalysts used to change properties
TRATC P& R4 TR Qe PP dRSTESHRN HFUDRE o Lleonelnl ;195 by gn elemental

fgi‘&% &l alrﬁ é&rfoﬁn SEPRAMFoundOf tHORStaD - AR AR (8dcribOFldE may be
introduced into the contacting zone as a precursor, and then become active as a catalyst in

the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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not limted to, vanadium chrom um nolybdenum
tungst en, manganese, technetium rhenium iron,

woab@loe392mi ckel , rut heni um pal |l adi um rhodi uNPCORIS2AIAN42399

iridium platinum or mxtures thereof. The catal yst

may have, per gramof catalyst, a total Columms 5-10

netal (s) content of at |east 0.0001 grans, at |east
Bre@Ofdteqplared to h¢ uded as tlesOrilxll bgreamwclode HRPS3; HRAYE HDMNG6O; C234;

R e A e e R

UN?IBOIGBNI@ DINT90; 15N b MmeN80(0SDPNL 1 8a D26 1 &N 00 T8N3110;

R AR s IR Rk PR R o

Ralsam RN5620); ememsocmg@tmmro 26637653, Ul &l A8, 2718; 2723;
range from 0. 000001- 1 grans, O. 00001- 0. 06 grans,

@7%@@%22)63@3fh@h@n65ava6¢bl@fr@e@Bléntemﬁ@}abﬁ%c (Honstoay Texian
g@_ gg ments, a catalyst includes Colum 6 netal (s).

he catal yst may have, per gram of catal yst, a total
Col unim semaembbdigientsoratadysts uséd fatchatr@a@tor@rt@@ oflthg cawdes feed include

l})rgeﬁgrtem qr? ¢ ml%nng 55110 Iae’%lls %asésp%ogz 88]}1%‘31% ,:?81 me al(s) ri]ncflude, but are
ﬁotﬂﬂﬁfeﬁ 14, vgnaaidmn, ohronﬁmﬁ,’l.maly&&ngmafmgstém n&ng@ese technetium,

nbodi ments, .t he St ude from 0.0001-0Q. 06 . .

B BnnplhckSina ety bAGHGE SRR i i platinum,
SOMB 1@ BNBEHE MhS cathlys: 181 J@W Slr sraglof d@slysioh o Chumns 5-10
element (s) in addition to the CoJ urm 6 neta

BKHRC)AoBISES FFehicast 04981 gramsy 3f dsast G-RG1 params. gt leeﬁgﬁphafain@r?r ina
%FQF}BMWDOQIW #h§)0.005100 %aﬁs 00100, BB 8dr9). (fl[(P@S grams. In

and/ or Columms 7- A nolar ratio of Col
eempgenahodingenty thereatalyshinelades aplunyrel 3 elementéghimeadgitionfo the Columns

S30iaB gl B USSR 5y e

havmt totey Cursn 1p nlesmmacoattbbmrrwm of catdiw,oatzmbgy §bm 0.000001-0.1 -

0%'(% gr 0‘?0'08 516 EO%ltParrEshe
a%lo Iron of %% @E ?one I ror e

net al & cfelrtmmeﬁbbdmmﬁts ) catmiysomcli’ldek(rohhmn 6tteedi(s). The catalyst may

nbodi ment s e cat s Colu t al s

i RO Gk A ) o BB R LB ¥ freShi gy s, a
(catt W) ghindyet 1aést 0.02 tgfhﬁlstaﬁ&l/af inGahng¥Trodn 00BO@I-0.6 Brantyeo. 001 0.3
catal yst nmay be in range from 1-10, or from 2-5

R3PS of) 00 Selrh Besmive it 1-9. b iame o sopieiembo dneaieohe Gatalst includes
1783 G091 02Kk 2B A0l BBl o flr Anf ! Rlalb2thQotd ¢ he

total Col um nmetal to the total netal in
embodimerds, et catﬁéxﬁt ineludes Golyram @%elﬁmemf(ﬂ ml@idlt@n t¢ the fAofung) 6

} 3y HOTE enbodi nents, Colums 5-10 netal (s) are

I ncorporated in, or deposited on, a support to form

t he clatsaiy smbodlmemte,rthtmatalmbmhhﬂmmblmbm fi€olEmh® metal(s)

| nbj

5 304 SR g oottt Tl L BB B

hia?} tb&loalhryl 155 metdd )rrﬁ;ﬂb@di amaﬁgesftmng Owrﬂr?g - lﬂ{kﬂrﬁqﬁgl%&h%cﬁér ratio of
or_ el ene S re su orte e we

@gl% etplfe E@ffé@ ri0 rgﬁglgwtbe i1y p pangg frapts)-20, 40, gy 3-5. In

@dneé@moeﬁﬁemswﬁ ctdRRAhIudER Y oRenrPOY i@ FinMBYitibi kol tHele

refractor¥goX| des, porous carbon based materi al s,

peehinatis of Gpluwfnetal(s) vt onkex mee metds frawCoymind andior 7-10.
Whérréﬁllbb'ﬂﬁrem@}ﬁe Stflyd Ycludes Column 6 metal(s) and Column 10 metal(s).

A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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l[imted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures

wOhers@e$929 Supports may be obtai ned froma comBCTiua2004/042399

manuf acturer such as Criterion Catal ysts and

Technol ogi es LP (Houston, Texas, U S. A ). Porous

carbon based materials include, but are not limted
Colunaci mvtat(edmd Sohom E(hdét@l(s)permmlar igtiaphthé etal Eohuipl Bmetal to

bet | ] ,
(r%rt%tgﬁtj 87 eo %%1 &lefgﬁﬁ'g n%aeyelte g éganaggﬁral%f iewl%é fiopug?-5.
zeol | Inedme £mbbditRats/BYluias HHO aietl(d) dré PROPLGATE, ¢ dBposited on,

BaREg ) e iy sh, T corh oo Rty AT 31 gl in

estaBIgatIRRFith CAlemR1 & El%ﬁl%ﬁit(ﬁ H&hnéoﬂﬁ;tratwﬁ 51“([25?9§11ted BASh&pport

aver agg pore di aneter of | east

torlopn thsrcatglyst. da smbadimants nrhWbléh tfﬁumﬁt@%@w/mﬂn@nt(a) are
SHRBRLL tHeSwe‘?éh@Q%@gatQ%st iR188e 911 %%%%&atgsj‘ agﬁ b1 (s).

support mat eri al one e nt’s
Abisgperd mey be persvsandanaysisélede rcfnaoeow pxuslcs; pomfis cd:mon based

BERHE LU B Sl S 26 S0 B YRRt B e o
bmﬁcchnbatihmlmasm@ gilichestimhid, tﬁﬁtﬁﬁm@kﬂepzymoxﬁ&ﬁhmﬁc%sm@énesmm

aci,ds t,are not i nitric, acid,

8600 Be IS PlasPF PRty by Bt P e mamitaer
nehbeCiRyion CaMkis da€TUechRslogivd LR SaBtod ENKAtlT . ¥. A PMous carbon
ﬁaéﬁcﬂl yst, extrusion nmethods and catal yst cutting

ferigly incRide, bug are patlinaided taypstivated Gaehonasd/angorbes grephite.

Ex2a@babolResti SIMRRM AL 4T Besi &t@ze‘bﬁ{ég qncf ?é}ﬁ% ZeARY Eg\dof zeolltes
from 85-235 OC for a peri od (ror exanpfl e,

t}ldsfelswﬁtﬁ@?@l)te% Hgrbies way b¢ Olrthleectm@@rg rgpemeodl aranuﬁdf:tuteh euch as
2&@1}55%!@@11% fl ﬁgﬁg B'ES ed |l evel . The heat ,
e

tr eat ed ate her heat treat ed at a
tenp thatSUIWIJ@rtL m same am@edlfnemm i8 pRpar20O1ch @ad theSGfpott A an

aver r )
gt B el By HBRPL LAY ] 20 A7 BB reegrain
¢ritedsugmn A suriport isyetesargiynfarngih g B El@,eoﬁshﬁﬁta oBthdFlfRrt material.
elta ahc[p 6}3 ﬁ-ﬁlg %ﬁﬂﬁ)ﬁ or con‘olnatlonsthereof
HE™E FBBHTEHS GRARE “SAIRT Iohe prsTerta 25315 HR Seérusian phke paste. The
wdterrand dilute heid afdidoéd in@ich dnhh@fand B Suc b RIs aSRLALSD give
u in a range from0.0001-0.99 grans,
t% 8» d@blgp@s%l%aniesu@ mm@teqcyg ExAEplepef agidsdrpludg, but g)zeemghmlted
t@srﬂ@fc%ﬁlm ede RYd, Xothay Aid gﬂd@ﬁfﬁf&ﬂlnn& Heigone

nbodi ment's, the support either alone or in
c onbi A8 PRGN baextruredt mﬁ@nh@mfgemratm krewnecatahyst extrusion

Iﬁtl:tﬂéﬁs'&ﬁd Qé?é]g/& @ﬁttlgé’@ %gg f&];n éséﬁ%&é%%st g hlare @\éd;ag Isrgnay el‘)g AN

-0.99 grans gr ains
tc{a@teé aha hmqjelbgaroanraayngélffm £260 M or from 864285 edifadi prEod Sf time

t have | t 0. ra | east
RS BHRE R0 IR Ko (RES g e R oty 2iefhpo Ghe plmane pas”
rgdthéc‘aa dﬂsigéﬂ leegl. @he hkat &édﬂbm&u&bfe ?ﬁa% Bé’ﬁl@iﬂh&f Heﬁﬂ}éa@:lﬂlat a
upported cata yst e prepared using generally
R iedt a7t PURGUATAED ot LOMDAELS ‘ERuiap rawontiving an
avehgd posé dipmeRAs Bk 1aftg sake described in U S. Patent
Nos. 6,218,333 to Gabrielov et al.; 6,290,841 to

Gabr {iefesigingmbailimentsridie sunpavt iiphsles ganBooriuminaatheta ahmna, delta
ai-t’m§na, alpha alumina, or combinations thereof. The amount of gamma alumina, delta

alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be

wonprsagsabed with nmetal to forma catal yst. | nPCEUS20m/042399

enbodi nents, the support is heat treated at

tenperatures in a range from 400-1200 0C, 450-1000 0OC,

or 600-900 OC prior to inpregnation with a netal. In
édnmliemm-mnhﬁcacmom rlnegcma& ¢embodahelss, rysupgoriise Ceitler dl6\ or in

AR P Mer s e i3 RSB RIAR cOttent! Bor G54 of support in
etrmgh doad). LU0 Rt aacnest £ramdCir®.d-GPEAins, AHERMked 8Y xeray
ﬁﬁétures thereof In certaln embodi nents, a cat al yst

SHipodimenitgiie SURPRE SR st Ftarpst hb eestsutienst 0.3

Braddd, a[f@éa@d (LSﬁrahl@ efeadt ’O%Egrﬁ‘rﬁ‘s SMARE Futbink h’sr cfé%erﬁ’ﬁned by x-ray
aﬁgport overlaylng ). Overlaying a netal on

aqhent treated shaped support haV|ng a substantlally

or r eﬂ;@?bﬁ&i i a&‘}%ksf é:f%ec}ﬂ ?eﬁt\fsﬁl erz? \ k'i'q%g% cPtﬁiéfst preparation

provid bene |C|a catalytic
teshmiduest Exasepdes of) rcetabfsirrgepafatmnssdra Fiexdnb&dhpd)} §. PateheNo£ 828,333

Y t rove
1% (?;{blrﬁgév%t nt%hng g% d(‘S}abtrlelo ﬂb 8gd % gibﬁgﬁtptng\éog et al., and U.S.
Eaeralﬁgpphcamn Bgblivatior My, 200301003910 Bheescri bed in U. S.
Publication, No. 200301 11391 to

Pat e at.i on
BhannIt HA‘E‘Q E%Fh’ﬁ’&n g € ?)Suﬁﬁ?fame&?e URRICENgsA avith mesigl tpform a
cotat et Wi dehais léhiba&lhﬁntm thé BGppBA Kl &aﬁfhfateh%t {e%@aﬁu@h Hilkpe

10 / support m xture. The
g@?ﬁPﬁ%?@%‘p gt O‘EHD Xt QF @00, 2R0 %@rmr%ewm@nnfgons\mth ablewl. In
0imel dthoB IR
e A oo R BRIt Pl ot the catalyst.
Exagpdasof lwpgr@ifmm&%msluﬁ ® Fltré)(@m@}pobaﬂmﬂl}ﬂgmélamllnetetraacetlc

el h¥RE)or nliZRAS tndflo%ers, and any ot her

gener al y nown m xer, or generally known device," “that

wi'l | I8 gértaabembauliroeity e Cathb/stcmdylbﬁ'fsrrﬁedl& addlgg or 1ncorporatﬁng the
] I n, cert ai nbo nents, t he

Cbht SO TRROT 0 Tl Kol soop SR B s BTG P T8 | s

f()mrlaymg atmaa oh ikl dfyhd}mm@afw@hl@ie& sﬁiip‘éﬁ %ﬁﬁga kubstah@ally or
yp%g ; nc sone. enbodi nent the %33 st i s heat
a0 £‘Fmt RResaratic ol wefal ghigmergyid 1cigl cafakypopropaties of

tﬁ@cateﬂystf Heziﬂtléﬁ)tﬂrg%'i Q s%e@gﬁﬁbrt %ﬁ@ibéa@ﬁ @\gsrltalﬂ 6f REBPALAds to improve
the ne sone enbodi nents, the catalyst may

i t
tﬁﬂeece}tpégtc atcpggt %fdhq ¢ital yeb Me@g%t@@rqppremataéyst u%mg;ﬂ\@rlay methods

BXYGEb IS 1, BiphteRtA bgt
IGO0 A APILATRIBHUIS: \B, DoSANISoPEHERT,

at | érﬁ§f3<>hmplér5t]10cmet@ifs) ardesuppdrtmnay b&mixd methahisabde @ixing
th
“GEREEht Rk (608 G RRONS REhrE b e alipulsell e

npgtal{shisunpor suxioe mEfy t&i mixed umw&alﬂe mibEsg équifndnt NBEnipl@BF

<Rty P Bl P gl e ISP, Mudin o

(hoo axsnle bateﬁwe ofcomih@ius typeRimpRremyetahid iy Q)‘EHEP%B«.%FHH%
w t hout convert the Colums 5-10 netals to t
L Pt Gl Mg BT GoYiree i B Byiakit orovide A Grimas 10

nﬂs@l@?/ﬁiplpb!rt afiele! Wc&ﬁm%boklﬂ%{scfh@ afterGRLA ¥ léltlt !

catal ySts are prepared in this manner i n co I on
Grlympns - metplds) iaree substantiallydomogeneously dispersed in the support.

In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C

>

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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active netals may be substantially dispersed in the

support. Preparations of such catal ysts are descri bed
wonoddng32Pat ent Nos. 6,218,333 to Gabri el ov et pal/us2@ad42399

6,290,841 to Gabrielov et al. In certain enbodi nents,

a theta alum na support nmay be conbi ned with Col ums

510 metals. to fo a theta al,um support/ Col um .

o ot et entoine seia Vet b B RO B pep R L

m@d/&%xrygérﬁhcﬁl 28 2% b WS ity iEa 1@ pd bétwesit 490 °atand 1000 °C to remove
nperature of at |east 400 0C to for the cat al

Vel ARpttar yeh H1akitleasth RarfoRhtROHOMMPR >4 O mesdalsgre ﬁer.yvgrted to the

c%&g&{dﬁ{g@&aﬁ;mdeeast 230 A Typically, such heat
treating 1s conducted at tenperatures of at nost 1200

0C. Inrpthayembedibedisnwveeyer, tha satalypigeast be(hept trpaied 4 the presence of
I o
aﬁe Lict h?x’aﬁ!res?%@ Pﬁg%gB %@fﬁ‘tg}r e ir%:g?tbgg“gg)togﬁf/ g&b@%@o C
oabaéw 50@R°Cubka patod|of uataﬂn ysinge fromdeikowntoodinmet majotityef

RS R B S e Bl e Gt By g e

Catalydisysdpaitd by kgfed@r msmagare rgt:mz&lypefgﬂed tovust“hnoamr&ﬂ’emggsts.
article size fro 50 m crons 45 nj cr , or b5-

Wihish i & prpmargo Nl A BRI LB T ool Adins Gisied, e

aét% Medds RAPBE ARG RIR dispaked e su hﬁorﬁ OFfBp R4S bINRBK Satalysts

powder” may be conbi ned with the support and then

a@deﬁqy@e@jmdé Sniptent AoasH 8388 finPakrision b ab-and 698 & hioydgbrielov
having a pore size distribution with a nedian pore
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the catal yst extends the life and/or catalytic
most 1 29Pty- of the catalyst by allowing at |east a

por t iRnRfentbb&in¥Bisathe ELQ)pHﬁ’Y&thEIOa donen&biaf @91@0@& 4
catal yst during use. The netals nmay nove to the sur ace

pepatehas dagriteg é}?fetlﬂ 0 B cen@e%wﬂbﬁ swert%%?ara&@é agsyorrawlk
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elteé(S); dioa eyannde, dhratugeatcdicatalysindionthe @ulkemt@l catalyst may be
crus € (Ji]'f:lt%r 3)%\2\/8 Id\@ih ﬁ‘f {ﬁge %l&%z fr tnl?#o M&r&ﬂez %)anmns or 5-

e cr tlict a su Fandom
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relative to the order of el enental ne t he net al
mdiag @oreeanpderde b 108¢ Hem 883208% ‘{‘I‘i’é 1%y él@rgof t he

Col u@m@mﬁpgttﬁé ca@ﬁ% with ﬂ%rbuﬁpdhafﬂlo%f ihk&at brﬁB’ocﬁrﬁ@xﬁ@ ra’e'l@bst a
of th [ Umm oxide to the order of the Co

pawion Iof he ak:tal to laﬁds(um@ythd istrfaca of the ﬁmbﬁ@@d mgkal eﬁﬂalvﬂ éfor
e%gﬁﬁuls%ﬁmtbeddéﬁ ?Mhe support), leading to less metal on the surface than would

otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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br oadeni ng and/ or absence of patterns associated with
Colum 6 netal in an x-ray diffraction spectrum it is

weoaswsilebrot o esti mate that the Col um 6 net al ( BETAIS2004/042399

substantially randomy ordered in the crystal

structure. For exanple, nolybdenumtrioxide and the
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L stributdi i £ t..120A,. at | east 150A, at | east
Bt eRRad S8t OB ey Rk SRt s porsybBRa
@ittetfod rRelybded dfoxidelit fan ARG ERTRA6EsHRERIB{BF Sxafdpf, an absence
t)ﬁgéeﬁalllg% at nost 1000A. The catal yst nay have a pore
[ Wi 22k} bution with a nedian pore di anmeter of at

| eastin fdmderodahert £ 8shlyS9mAy bd &a?&f%z@d"ﬂp;ﬂdrgﬁ% c. P& ious
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catal yst has a pore size distribution wth a nedi
R8T ErigiuemRerasnetsrh ingludg.hybare pehngited g ore digpetsy pora volume,
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pores In the pore size distri I 'on” havi ng
QertitE pEporowizdsi versaSpoxe dEiesys. drhe 28edianpbret diemetedif e joor dze

' . ' ' talyst. h
e TR S e
embodingatsf catriysHOhA8Aclke anichd 0at griveast gabd¥h Dimida ber dhm of

ores i e si.ze disiribution haylng

n r of .the po a
AR e aD LR atsitiam Rk & aiAS e Sameict b & vl BeriR200
Ao 8difaree-e40 Al 6 120000IATER behel EndMiEILS, Bﬁal?ﬁg {RNinPIRAE At
di apeter of the pore size distribution is af |east 180

loast O f eramgof tho@lyming pergram abegfalysghave agosizerdistiibutios @oth a
riddi o @AmdUNTR G harfdt HRRY R9-900 A, A60- i 28,

di st .rpitobut i on h_avearfa% pore iggpréf’ 2?0 \?\n@({ ﬁi %%g 23\0 A?(}nﬂ?me
egbodigentsghe migdiampetic drmeter of the pore size distribution is at least 120 A, at
least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sone enbodi nents, the catalyst has a
pore size distribution with a nedian pore dianeter in
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Sl te AP 10 oA STE SBTRIHRU hkaE Lok Rilp ACTICAT™
ﬁl%Eésg,r@RItheg@{l&{H‘, 1818k 8hS dmbdtherdls, 10 Bfalyst may be dried then

sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 granms. The
first catalyst is capable of renoving a portion of the
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relatively hlgh viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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content. Contact of the crude feed wth the second
catal ysts, may renove acidic conponents and/or C5

wagpisaesemes contributing to TAN fromthe crudectasgnod/042399
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product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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content of the crude feed, while maintaining crude
feed/total product stability. In certain enbodi nents,

woOheostoasa2el cat al yst may have a Col um 6 met al ( BET/US2004/042399
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6.0e01G01 gfﬁhsSo 083-605 %M%%mMm 01 HaROIRI £ODRGLTEMBal(s)

the cru e contacted with an additi onal

e feed
epieat Yt oaistisey 0 ONR1- 65 EBREcR 005 ShEtems, cOO .01 grams per

! @?&%f¥§t%lgft &Cﬁgﬁ{hg EQ&?I ()r @?tﬁf(’g gtlfa }'gltarx )bﬁmﬂﬁ?e I'g&lla:ﬁgﬁ Bt at least

- gparpy ef the ¢dneponbiits thateoniibpstto MER 11f the ttude &ed hytsmperaﬂue:s ina

B R AP ITIC o 58-RE ERRT oI P BRE 1T e 1

Mrb’maor@nﬁmm’anents hydrogen may be generated during

o0™ Ashbty Shbddieris 3T uhash: hPstt rueh setyial %ﬁ%@t

O8umars ma(s3 ﬁpcoﬁfﬁma-ﬂ-hlewﬁh d diestapdl el b6 Sugpotd TGE Ebulth @Bfalyst has a
such 08 tl‘:llgclnng may have a TAN of at nost 90% at nost
RG2S 2 plan Dare SRmeYH A el B9 AN Igfome e

&ﬁwﬁnénese the nkéa%%%mﬂﬁa@m&he%u@matagﬁ hfdy Be aﬂe&@ﬁdﬁz e
- 50N 10-40 Nnv, or 15 N3/ nB he crude product

11%95? 25{hdeat deasiASRIA F ﬁl\#ffsé3 t e supporamayristude @kpashf.1 grams,
t t % t

52t e 0 £ B0 LSk 030 Al R s

Jupparbr T fnulﬁmwdiysnmay gcludefin forhe enypmlinénts at mbstHt1 grams of

ST i kol AV IR R ATR ARG Sk s el

R eanyeftcatahst. dn patain anlzceluders:t thelTeliem 5 wetdh 1sa/aﬁad1urﬁn
ore di aneter of at |easf 180 A, at |east
| east 5357 i{n";%@sm%%&e %fﬁ foed gy kreecggiacts%wﬂ an aﬁidl%ctnal catalyst

slﬁB%ué@Q) AntalNQitIS e B&lrth ARW i, Mle Wb tidtal l:eﬁﬁ%t nfhybe one or more
ogf the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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at least 0.5 grans, or at nost 0.999 grans of theta
al um na per gram of support. In sone enbodi nents, the

weuppmesozhas an al pha al um na content of bel owPOT/AIS2004/042399

grans of al pha al um na per gram of catal yst. The

catal yst includes, in sonme enbodi nents, atnost 0.1

grans of Columm 6 netal (s) per gram of catal yst and at

| eastInGode @mbgdimnts,dfyd@gbmmny 8¢ petertddsiuripg corgacding of the crude

at al. o
?ﬁg al t{‘ﬁe fglrlrgh ot W&enumpan@;e in atmgn%e(;?oé’h% %O & PAI R0 °C, or
83thaml 9 ik, crunke tprdincy pokredifibmalsechaontaotin Cibiieave @A NYBY at

be r tjivel for anp fromO0. 0 NV,
Boasi et os ok ey SOE TRt T e TANAR 4 il desds
EQioa&T letidmbyBe fnl of rhilbeGrtnal 59 Nmm%‘ 105,0’@@15%0 bf14-Ds
a range from 310-400 QC, from 320-370 0C, or from

Bg/ng 65 o erudparodpst vy dave aifotahRe Vitle omtentfiag e10pe08e, af most

o fir
TP ST s 3o 0, PR A A 2

ﬂi@ﬁﬁdetfeedf the crude feed with the fifth catal yst rmy

have 1 TAh Sl Alp RS AR Bl A0 B0 PR RS ot

tnbel(erin dempinaitbnotittnathets alummzesuppmrg eTHerﬁfth dtedlyist Bash, pore size

. 03-0.05,, or 0.02-0.,03. In.certaj di ts, a
QRPN St By dpmpics PLE bl o By PR ratidBn 230 A,
Teadt aAM ADatTedsed (0S4, iR atmERIS00MA. EhBRiHoftSay! 1&1@@@ 16a&t0l 10gYams,
W t h the theta al um na support. The sixth catal yst has

g least &> grams of %moﬁtﬁlﬁ%%ﬁﬁarw Qfﬁh%a HemingrepgaE of |S‘§?P€fte dn some
ShvRiméRa e shffbrihas bR aBRARuAHAQShIRRNYE %elo@vhﬁ] %ﬁﬁ&b 8falpha

pore dianeter of pore Size distribution
tlemipe pepgram of sptalyela Jhe o gy, lnoatde$>ela§qmezesxﬂo0/ilmms hlepet 0.1

s Of Cgﬁmﬁ% rﬁa§lts%?91%rﬁn of ¢ gh@al?# Qr?cpéttleaw agréﬁgsecgééolumn 6

east 0.1 grans |"east 0.5 grans,
gtr:fahi@ pengramadsatalysto Ly smmemhmdlrmntmﬂstcm6 greti(s) wé

@F&g?ﬂ”ﬂd’@ﬂﬁ%&e ram of support. The catal yst may

I'n SO jodi ments a total of Colum 5
rret al I(1$§:rtam emBmliments Gletrhykiﬁigéls Yptaife Bttheraste Red mgy ﬁérﬁelatwely

BB e g ReE Y honBDi o ob Nt ooy NmPg Paafiap N

whdnathy &diade fead EsQﬂBtaﬁBﬂJth RIFifG, cataliSt 410l t@ﬁpd&a&hﬂe@n @Eange from
be in

to total Colum 5 netal
A R0 tiirat 35 56, or fRusS0ag603Ch Nef hysdep AP e by the crude
ﬁg@msmn%odtmtscmay H@m% aggeaﬁom 5-2wmvmﬁwmi/ﬂl@ or 3 10

I3 netal (s) are nol enum and/ or tungst en.

NWe/rrbr Ga%cmé%erowsct e@ﬁv@étf@al ontagt ofifee apde fge mthrtyé‘tﬁh@atalyst
@cm%m@sp i 6&§ d@@gﬁo&rs@ga, 391903499%0&1% o3x29ft§e79AN
, ro e

from3 net en upt
oithiaudeec. 4N o€ the grusie peodge nﬁaydm in 4 GanierBom3. QleO 2(0.03-0.05,
NrHSd_ -7 NmvnB to 10 NnV, or -5 NmB/nB to 5 NnivnB.
gati'vé net hydrogen uptake is one indication that
hydr dgeertdis etidigergs naixat ®ge ofvatlyisti(“sikiheatatyygtPineludebCilumn

BERSHES [P PR Sl e Frudl Lot e 2L
dkth ORalystHada pak s7¥B Blstribution with a median pore diameter of at least 180 A. In
some embodiments, the median pore diameter of pore size distribution may be at least 220
A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10% or at least 1% of the TAN of the crude feed. TAN
of the crude product may be in a range from0.01-0. 1,

w0 .203/00302%, or 0.03-0.04. Low net hydrogen upt BKE/US2004/042399

during contacting of the crude feed with the fourth,
fifth, or sixth catal yst reduces the overal

requi renment of hydrogen during processing while
pmbatliments, adotak ch(éblmmm 6 netal (9pandi Colape 6 ptembqs)eoﬂab most 0.1 grams

PrRER OF iy AFoen o LSRRyt CHERR AR elctiling

eetal(Yifed g dfitatalysPITACEES exﬁemimaﬁg sheomelaBlatio pf REL SSIUﬁQl 6

G o] oIS 3 T CROAI S 3PER G0 L APk | B oo ptain

GabstiReks, TR @10Sh 5ietal i§ AMEGuM A0 Cdekin 6. n{é@.u@ @fers of
Colum 6 netal (s) per gram of catal yst. The

ﬁ’é’bé’ldelluén #pdloj EReAi@Pn and/ or tungsten. The seventh

cat al .

¢ hat mén ng%'lqp%@ ?%e'd% @Antdc{édw qH@élﬂﬁ cQtanE ?te{?zlﬁpe%gagl?rg éré arange

at nost A) of
frechIO@Oﬂ 8¢, fearh 320-3ENEG oofromrﬁéof3|69 &€, net bﬂbﬂgb,n uptake Hy the crude
rth, fifth i X and 3 t h $ Q
H My be nagange fir%e Poalglml }éjn ot Z@ﬂw /se sacér/ nﬂﬁ% e[s , 01 -5
ai%n:"tto saNh e, Qdsgatiyshdt hydrogentdptake Bk imbdakion thankldrogen is

antrol | i oper.ating, co S al | ow crude .
B oine betatey n SR i sy PRt e s m a1t O e it deed with
ﬂfe@ﬁcﬁl EdtR st ﬁﬂ? B@@h TANIF hiiBost 00% R nfdstigRs fae 8dstv90P4, @t most

er properties of the crude feed are no

é%n?rfaF tearid Pyoidhahgl el thersudedeqdt (iiyoLthe a@d@p@é%fnaw&y ina

hRvErERMANCE dF0Res ik 893l0a)4at i ve to the crude feed
and, thus, be nore acceptable for transportation

and/ okow e¢t|hmﬂli¢gen ypigkgryangenntasting ofdheerugpieed with dieyfovh, fifth,
B il S S
jmtiucmg:& crgdfampdl;ct that islae@gtabla fmranspmtawn 4ridér @oatment. . Since.
groeum %nﬁ?oz%traﬁg %g%t iirog or t y,ar%nn]mélgls tlgeoly 8%% ?f &'P{S%Egn in:a
bﬁeesvdmﬁsw’ﬁvbmlltphﬁ:eﬁsmgdﬂstﬁ eed can be reduced bef or e

a on of heteroato in the crude fe
e rBatean B RE Ao gt ClaLt POR B has  toul
Ecttatk Y SuMB Y, mdtzﬂ§s§ QIErafFEXRsth 0100 50.06 BRINR\GE ColuweSs Mbtal(s) per
the catalysts and/or the stability of the crude

gEfcaelyFt: dhefolimmns weiglis mqlxb&%%'mﬂr tygresten.c fhegeyeth
l:dt£1 st A WhScid iR Robhding @ém&éﬁo&fcy%gt a8 GNP L Bt nRICHIIE b the
ure during processing nay allow a contacting
Eﬁ@&c@"ﬁhqﬁu@ﬁ%t e for at least 3 nonths, at |east 6
m)nt | acenent
at arétheloerm‘t%tdﬁlhee%?szcﬁftt%ec rgtagecé\fg% iﬂﬁtlﬂlcgoﬁﬂ tﬁfh gﬁgl a.r?J se%}ﬁ"h
sﬂzhlgatst way dsi lbd madesandiay used Iaow qt@d\wst desoribed hateid. east a

D s 1Sl ild) B i Spl RBR it PRADIHER ool Spraiions

sl bitowh cradgpattct &dejp‘rodtﬁbd thesifs TANQIddrQEle@éd frboperties

conponent. s that con bute to TAN, at | east a ortlon
SRRl (g e o %%im S RESPPIEF eihe g iped Hi not

Gibme a9 eFhnEd. on@ rSdultfly cRIdRREIdubiGayHavh &ﬁlaﬁéela%oﬁeﬁ%g relative

are changed, whil e nai ntaining the stabi Ilta//

torthejerude eed and, thus, be more acceptable for transportation and/or reﬁnlng
Arrangement of two or more catalysts in a selected sequence may control the

sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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feed/total product m xture during processing (for

exanpl e, maintaining a crude feed Pval ue of above
wa.2605/06820 er nat i vel y, C5 asphal tenes, TAN and/ 8CTARR004/042399

gravity may be increnentally reduced by contact of the

crude feed with selected catalysts. The ability to

increnental |y and/ orsel ectively change properties of

hivkelcardibe af leaxt a peanyionbf thwvmtaelumt mbhd erige fobd tanebeaedided before at

t ot al rod ct m i ntai ned during
E)efigtca VLT ftﬁm%’m? “é ﬁg??figre rtnﬁ irst catalyst
(des CAi’rbI?génﬁthilﬁﬂ/)or Baeeub@ opms chthl9$te thayiis ;sdirﬁa&h'?cﬁdnﬁents improve
erleso at al ysts. ositionin 0 t he irst
Ixgs At et w§9t8ép /tihe é'ﬁle}@bx Sigpe wﬁ# SR o Pt R R
ﬁﬁ%%@éﬁléﬁ@ﬂf Seatd1Rk e MR SEHINB Y She R BEd/BRI Alodudt Ehlxture
al

salts of organic acids, while maintaining the
e nrptteysn@ﬁ mealloyy yeratactpgisysisa opeisisfer at pgagk Lmenths eleast 6

Moﬁﬁlts (19‘ l?£s¥ ?tyfﬁlvlflﬂl\ﬁﬁt replBceARIEL AP %ﬂ} the c&ﬁ’éctllng zone.

renova east a portion of N r enova
aci di GOmman nf s;:lected wabakybts ofaycabwp mbntucm m lableast a portion of the

@Z/S; /];*: Ee?st etl g%rﬁ g & t'h% gmaspééltetggsﬁgt lﬁ ortlo? HF tgné 8}‘3t315f1P &ﬁtal

tdie of bllgdlﬁc ﬁuﬁéﬂ at lEm;t a P bethe bﬁdptﬁleﬁllg tlat cdr@dtatte @ TAN, at least
ortion,of Cp asphal enesmtecr de feed/ al

EPB%E 1 (e K o SPmpIGRTS e e SR decs HRtots gtber

Ploa@bd\er thS crodd®Ed &atRingsd, Svhille Siatritmiag 1EQwBaLy 6PM cand

t hus, | ncreases the length of tinme the contacting

SpdiishrrepetyaixBpe duringrofessing forespnela: rapRRIings crude feed P-
Gatabddbye R?)w@chqaa@e@tcsl ﬁﬁ%ﬁtel?cspﬂllﬁ 'aﬁﬁyopAPlt QQVIQ 1 e

fromthe crude f may, in some enbodi nment Crease

tcrepfeatagy r@n@eddw ormtla@t of ﬁwar%tfsedpvﬁl selesied datalyster Theh@olhty to

o st SR G S R e

b the trudafeadfugdl prdductithisture pricantintained deingpustessing.
f eed/ { ot al oduct X th cond c t(s
anal o e FRORE St Y Gl et d FRRELRERposbet

ﬁpstiﬁa’rﬁ of hsereoot @nﬂysﬁ;f ShdcH pisHpningdii ¢ fistlchialysicomt zﬂkbw removal
and/ or, reduce the .content

RERE BoFR A Sa PLig RGP gt P EHRES, AT Sl in mtal sls of
&fg‘@xﬁa héT8Y) tw$ule ﬁﬁﬁfte@ﬁih e stabgit Jcéﬂm@crﬁ@eeﬁemoull pdABctSBRRRI

cat al¥eé( and/ or t e third catal yst(s) may produce a

cr udel Hedugf/cpigtyat allgpedn cemerpmberdimenth dor rringvah of @depsieiportion of
W F @reﬁﬁ;@&l‘iﬁ%ﬁi‘é%ﬁﬂm&ﬁﬁt I%Hfoval%f E&H}Hﬁl%ﬁjts %Y&ﬁﬂlbute toa

cont ent, a reduced onteni of netals in metal salts of
gacerapd theclifa of otherrcathlpistsdn theprsi¢m.en esmbipatians therepf, from the

%rgﬂl%ﬁeg&j r%dg%ﬁ&@lé %edu%fn {EQ t'ﬁ%}ft%p%fb gﬁﬁ ope; glt tc: che
fead/mta Ipmdllq mlbi’emSIteblth: tottye ofidd feed mhibite pluggdg bDbthEr catalysts

roduc f ure d in roceﬁ }'P econd cat al
R et ARttt o i S BrRE e e o e R R e B R ey
B@&ﬁke&ﬁimﬁﬁuﬂ@pi&ﬂﬁlﬁrﬁﬁﬁﬁf talysieREMbVal oLl @bttSiortic of\thes €
abi | g%{ to deliver h (drogen to SﬁeCi fied

ver
i cffqrrh e $Bi8 &ectl aRysInsEMAFRPPHIBEN Ry RGeRge A Liffsof gae or more

Mlyﬁgp&%haﬁﬂe%ef@mm@ﬁtl ons of catalysts that
facility generation of h d1 8en during contacting, and
@

cat al Thetsscomp gatalypisa Ried/ex icgtalyst(s) 6wy Rerpesitionsd downstream of
MR G5Hyst. Further contact of the crude feed/total product mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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during contacting, may be used to change sel ected
properties of a crude product relative to the sane

wonrop@csdzes of the crude feed. For exanpl e, thectmwsedomo042399

catal yst may be used in conbination with the first

catal yst(s), second catalyst(s),.third catal yst(s),

fifth catalyst(s), . sixth catalyst(s), and/or seventh
amlueﬂ gnskﬁx( er)ntdng redvan geygse bet¢ntdniloopdntsd ths catend oLmetdls in metal
fﬁ% le gnly changi ng other properties of the

& 8@"‘?%8%8 sel ected amounts, and/or while

ma Id nt B sﬁhﬁ@mbbdhﬁn%nfse@%fabmmhe @ﬁwﬁed W%h ﬂi@ls::ddh& ce(ljtafllyﬁ(s) and/or
rder and/ oy nunber, of c e.sel ect to
erifir AL @ ) MEUPTOFRss wcfs%egd?mﬁa el Pt %%aereduced

AN ] réRedl subthAdonRin® A¥educst @b EontenMaRbdibd &ﬁﬂtent of metals in
hydro en uptake allows residue content, VGO content,

gictl palts of arcewin peny, a rainpedysahalteyes contewlpfrisidngnd vaseasity, or
%
gm ﬁ&fonﬁhe}éa? raat%% RGP QivRSr ?» c{{iﬁigf% éhgs %gggéaa 'athﬁPe

“the respective propertles 0 cru
thatainihg thedtability bisthe trvdofid/fotal praduet roixtwied pmgguecessing. The
t % t he.. TA d/ th R
oo el b T Ret i Pl he BbeaBli g wstram
of thel éifderatilyzgyr pcodice a crude pr oduct that has a

boi |'i n I.striQution si r to.the boiling .. .
ot nt T &Y B by oeeto P ke atiing pngs tepdh g ainimize
Ao gealBide\dRrih® cdni@tin ANChbihRABNE bEEhEal§BaHat fa_chﬁf’t %Eﬁlﬁ&tibn of
H C of the crude product may al so only chang

hefregenduripe gwawm&ﬁ% AtalyHs Td}?ﬁ%ﬁ@del%veﬂm@wmhofwy@rogen

Qhridc®nebide nh 86usehivg E}ﬁﬁg@se%fé@ tpﬁ;p'eﬁfés bfla &B@@ﬁ%ﬂ&t relative to
contacting zones %ﬁﬁe%ow sel ective addition of

Hparog éwp%emﬂ’th cry tFoi gxaneme sheafourtib eatallyst yey be used in
&hﬁﬁét {oh ngﬁgé*ﬁfsi &Qal%?(o)o LQB&d Ee{teﬁ I %{hecr?ga Q%g@ &8 Gatatyst(s), . -

n Sone e i ment's arth cata
pioti catabntés), appldtrseanth cdlyss)te drmgmeldyﬁi\pwertmd df 4 trodeafeed,

crib er n ener
GRS 00 bR AL ELRICT OB BSARSpPhe
m’airwnylﬁg Eisle feadl}’d)taﬂpdrdoqetabﬂﬂy De: di&érlau@’bﬁﬂlrﬁbmr bheatalysts may

SRR R etBeep o YHIE TP e ol

SrRUidt @fabﬂh@y t\IBnithAl @Mt Bfdrdgbeu Iof)v@ @éilduls Borﬁ@{fEVGO content,
enbodi ment's, the deliver t he rogen may
{SHIE0S FRRIL AP R o PPingtines Hhe gO%t b gade ferd Fo  be maintained

%ﬁmo% ofithe Rsprb@i RoberiRR bk B calde %d(v%ﬁife thf PANEHA/TP bR
hydrogen mey be generated duri na@cont acti ng

wﬁcqsmé 0%@9 1250 prr@gucz éres MORiH0Yeqihp TAN andier thetviseesity of @he crude
g% in FIG 2B), and hydrogen may be delivered to an
itional contacting zone (for exanple, contacting
zone Rddction iBnG hydBpen tnptaked:yrtbe:ctrudmfeechmay pedo@uantrate praluct

w of the crude, fe s, t
b Els 3 on P et SR sl e A T Bt 2ot TR it Mipgorude
tedided Ee&lﬂlcedC‘TAN rrﬂaaxxe\t@ the, TAM oiahs taakedd.cORf dtguical/Cf the
(see, for exa | G . 3B) en may be generat ed
EFHS? Prodiesh may ﬁ@lyl arksﬁ@yze%ﬁtva tsrfwg AOHKS pF epmnazed i fhe

SORMAR/d Hahgat® Q2 in FIG 3B). A hydrogen source may
be delivered to a first additional contacting zone in
a Hydrogen generation in specific contacting zones may allow selective addition of

hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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direction that is counter to flow of the crude feed
(for exanple, adding hydrogen through 5 conduit 106

woaosmasaet i ng zone 114 inFIG 3B), and to a sSecoms2004/042399

addi tional contacting i zone in a direction that is
concurrent to the flow of the crude feed (for exanple,
addi ng . hydrogen through conduit 106' to contacting
zomeatdildiring céitasiting BY the leruds M veﬂuttb@l fomghtatalybttsd, dnd hydbgen

cat e Si thcat s

&Y et lve B Id SpBisting 5 T b oy B iohd b @pane
s&ra]lwk:fy Gfalﬁefr:‘]ﬂ}yiﬁdgen @fay\bk CEunvee rusﬁug éI_Bb@f@hd:@ﬁﬂyl fBléﬂ I18R0:0#

t rth c Wi an addjtional catalyst/( s
F@g%{}‘@eﬁtﬁlﬁle ‘?eﬁf'éf F}é F&e/h’vgfl@éefb%ﬁf ShEOnCUrFAf oy the ﬁaw Obthg eride
gpatent of netals in netal salts of organic acids,

wi th | ow net uptake of drogen by the crude feed. Low

net h%ﬁé@@ﬂeuptaa@ékqﬁiwyn qr'«éwné%qqeﬁor pwp)écr Fil@<2Byf hydhagen may
gfglt raQardQﬂHﬁ% &Ractﬁﬁ BinY CSIHQ:R g‘}ox?ey (tfﬂ'r& lgr@)#{ tgng zome 102

Ve tO The same properiie
IITFIQO?-‘@) endlodirogen ngmy be \ddl\d:refdfte R Mdlmbmctmg adng ¢fos example,

t
I 0 T T L B B e
sx)memmiiodﬁmemt&e,ﬂte hyfiroged ﬂwmrrﬁy betalc(sdnt vwitrth@flémodihe crude feed.

Aihat e bt RoapiaRR oy e EE TR nidaerpay be

géneﬁ&ldtﬂﬂiﬂn@ cdfRictihg (Sone cBRhctii 26hd(fordQumple! &)ﬁfﬁbﬁ@g"fe‘ﬁ& 002 in
5% st that is equal to_or larger than the total
E t A by drgeemtouras tey bedalivessd tp 4 Tewaddifenal eemacsiay eenehin a

Giadcaby Bt is QSurﬁér t(l) ﬁ@@fof e @rudd 'R%H‘ifo? Exar%ﬂlé] qﬁdlﬁ% Hﬁfr@é@gﬁﬂrough

per gram of catalyst. In sone

prodiit i & topfontaEng geve é%m@@v?ﬁﬂs hndctataabe;oyﬂ additiontah eontacting
&gxwa B Hbﬁﬁl\é?ﬂtc&cfﬁﬁgﬁltyﬁqte fkeﬁe &SP Gor o ?.1%}316 adding

to use a relatively SI’TH anount

* hwkrogen threugnl conguit H' m@mmsd;tmganmeslehﬁenﬂ?rﬁ dﬁ)al yst may

al | OVYH ggllé mBOCﬁ%Sntg tﬁe 081fth (tZ I%3§¥S? ; ch &18 ?ilr)fg‘l gqﬁl%& arc USCd m sé,/rles

change nmounts re

gthepwith thei"ourfh dat&kystbmn@uﬁs&eﬁn of the siethasatalyst, oBvice versa. The
API

rel.ativel | | change..in ter ato nt ent

ssPRAgn of (58 fop @fﬁs‘gﬁ]ﬁh BRI A JRbIch AN frsuce

NherRebitentGaidlcreéducd a tdiftent blidletalk %ﬁﬁﬁeté’l dalits Bf’@gé&ﬁ@ﬁdicﬁsamth low
tream seventh catal ysts may produce a crude

d d
{57 SR OLRAERLE (e P G aLoWrBek iRy sriskaoasy Hovsotker
%FgﬁéméQ)%he%'udE%&du@ptc{qbe QﬁlyQBaﬂg@@E% srhafl Shodnirell tlﬁfethe same

he crude f I n sone enbodinen the TAN o
epRRydesfob ey omidle ferd. i ncrenental 1y reduced by cont act

Wi th Ih Q&ny%ﬁﬁ({ Eﬂt?@\go Qﬁfé%ﬁe&%ﬂh §ﬁ¥lg %Qx V\f ?&%ﬁse& n comblnatlon

(for "exanpl e, contact crude
Cleet savangt catabySft oseldmastraam frdnathe dowdﬂremn(sdmth oot Y3t mhphged total

r e to the.cr feed, and n
CRRRELICSind Rt pitets SHEURE dn rrige A 097-0.06 roms,
‘BlgbcHotinstraam seaérﬁlh yﬁdlystt ap hevbLiCotal tdht BCO1 A @ Wedtal k)l Per

ative to the initial crude

chan ertle J
S g?vyl% SegTpical o i ata] tPAN aer Bsht il gonieny of

@816 6 nhefal(FRInthSipi¥tddn tdventd tcasnyktl ¥t RhasttoN® EEHASE Column 6
feed/total product m xture urlng”groce33|ng In sone

Bepl6u ippregiem of eatalusty Bt soms|cabpilimenianiat pesittmdd thegfpstream seventh
GRlRl ¥RiltRe ddhROR) BRENA Batalyst may be reversed. The ability to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,

tenperature and/or crude feed flowrate) nay assist in
woesmesng9 hydr ogen upt ake by the crude feed, PCT/US2004/042399

mai nt ai ni ng crude feed/total product mxture stability

during processing, and changing one or nore properties

of the crude product relative to the respective
ﬂpﬂ'stap)erpmpeﬂle@bf thherude fedd (foeedmp8t, ablitively sfallichengeriybgeroatom

/ r ct m.x e af i ous
e APLERIBL ROHEE i o PR o el el
m xt Glbﬁtact%lﬁ&&&nﬁierfeerdatmtlﬁﬂhe npsjrelre acdderttrbym Sé\(enth catalysts may

ex |ns r f eed or cr

AR oo ot et s 5 AN PGSt Pt s e wSie 305, a

nhdsPPmH] ki 1eakt 0 ASRITBPAN NS chideMdihen somedenBodRAdnHRITAN
roduct m xture, precipitation of conpopents fromthe

0£ thegende é@eémaatbslln%%%@{y radueed brcongict wEhBeREtespsand
dtobv%tf% oA idr AR RpI WohBet JrR SRRIUB&EWida catal?rst to

peri o e concentration of crude feed and/or tota
fpmmjucttlal aruderproductiwith Fhanggd propdrtigrelgtivg to ﬁh@@ru#eefeqrﬁhynd then

g;ﬁa&%?t élqg}#%goccﬁ@ttx{zﬂ{éne{ﬁdﬁfon&l@?ﬁaﬁ@% @egﬁsk?dg product

e cru rod m xture-c
withrohraged prapémhhﬂalzcwa dnethp indtihl ctude pwiduds). | The)abﬂfty tareduce TAN

PR dueest pREvET o B ruE S SRR R e
higfesdurifg phaagmg. For exanpl e, the crude feed may

contaln co ents th t are solu e |n he crude feed,.
at tHes @%Hw&na ¢ 259& éf‘é“sqtlﬁﬁ an gFﬁt‘? Tgsts @fco{f&?@aﬂ‘m
vatdgrd1Radoshang Rof dins&Ra 6Rinle, Te?x%erd‘e@@an@ﬁr crude feed flow

asphal tenes, P-val ue, or conbinations thereof), the

relohpoheison rdpcing Axdrogengpibaby fhessude dpadhmaintainipgerude
'-t@erdi‘{gtﬁl ,&s&% hakak ﬁ%ﬁiﬁﬁﬁ)’é&{rlgg&)&g&ﬁr Ada c‘ﬁ%@ng aﬁto@%?épmpemes :

he crude feed a product may form-t
orﬁﬁmesie ardugrelpécomshd msnsttiMsipeorierties nbthg moidp &ed. - Stabﬂlty of the

?%I ‘% {,tgllyprg {(}%E@m %lr éﬂ?%esi?nw Janbﬁsoﬁﬂgesﬁuﬁégﬁmﬁ from the

chale fetlitanl }ZII6d11IJV\m1)<[]Jl|n‘aS Eha,se sdpataUgmmﬁy be caukat by for @f(ample

. te h nco ent t.i gn of ude fee nd
igRRHy S e BRE ASRRE SR E b B TRl FBd B,
ﬂo@(ﬁﬂk&l ioh®f ﬁ@ﬁd&lfjéﬁedih@n lthefcﬁudéffeddﬁfetfabproﬂm ﬁmﬁ?rel If]wclpitation of
cat al ysts. Addi t.i efficiency, .of t rQcess
Cﬁﬁy‘”ﬁé‘srﬁ@&h@éamdﬁgﬁfg é@@ém@d ‘F"é‘&%t"é&"%@@%&%ﬁ?%g t he
crudat terd! dndsluribg ﬂﬂweﬁtamr%tp@ﬁ@d ARYcoR&nIBERSTaFMe Feed
produce a crude product wt desired properties.

ap{pT ot piodecd §xthp grude ff‘@d/@t%}aﬂf‘t?émd?“xflﬁ%mé}’ clrsge- edibe ot al
cgﬁ&%’ﬁfon@ﬁfe%tﬁ J‘i@c}ﬁcpﬁ ARG A O oD groh A %t otéhhﬂ@és e to

rocess feed, and/or crude al
fmrmdm of the seude progreny, spblbei@:sefsth@@bmpmgﬂs:af thg crude feeq and/er

cgmg% elnfs o?%he%?lt e C%].ﬁte fnggé %ﬂée?f%e&/@% Hlfod&‘ﬁ ?ﬁﬂ( %(Ee tg&ls% }%ange.

enes
FohexaRyplea thsenids féedlrmayadohtyunaiorﬂpewlts thatare mhﬂble&ncﬂ’m crude feed at

P-val ue increases is rel el t e

e s e Rae: Rp BprliceahbecrRod tefes i funls TAN

MER a4 dphalteids ARV AIRe, BH Ecbrﬁllﬁnaﬁibﬁi fhefebf) Ghe E8ristRchte 8N E@HE&L
product m xture st abi | as_assessed_by P-val ue,

b@@%«‘dﬁ%SrS@kublw e crig f?eéﬁ?tﬁlrfﬁo%h@afé‘%fi? nt e/ d‘i‘sﬁn{%ﬁsthe sgnde
84l aﬁﬁ tHeQBtaro i ﬁh}y hrStwh }5ha°s€i ﬁﬁydr BEcoledBlotud@ Bfone another.

catal ysts, "or conbinations thereof. Such controlling

Sotubdisntlaodsmepycdsedisuiton the m;gde ifaediteteleprodnat mixtire fgming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude
feed flow, or conbinations thereof. In sone
wenhsdicsent s, contacting tenperatures are cont POTIUS2004/042399
such that C5 asphal tenes and/or other asphaltenes are
renoved while maintaining the MCR content of the crude
feed. Reduction of the MCR content through hydr ogen
calgf@atv&?éloaﬁapaﬁe Ferd et totab HOEEt ARG OF BiFFHRHAH o SOmRRRACnts, tends to

réﬁéy!hta ll!fé"offo% B%b%f@ﬁe da¥iysBhaBRiIoh IR, HERYAdi@RY 6Ltht BRycess
stability of the crude feed/total product m xture

g A es¢dup¢dr dopexaginle, sepented Beasmentiof thearudeyfaaddotageradicy mixture

g e A e S S AR

t he Dbrissploatstiegdbe P-valoeof thd omdel fasfhitdta produciviBRtweomag be

st =5 1 SghERE Ao Stz st el s Ko Gt
nﬁﬁtﬁidrﬁ&yl echssad@dd. Tippicallye APeiahic lisd $ dt mosNES didica®e ehat

actin qQnes be dj fferent er at t e
TG BoB AT BpBrpar o e caide S senrralbobicre ofe Bivaye i ipially
atleide st ﬁﬁ%u&[ PREKE iRfea¥¥iiol B ré‘lﬁﬂnfﬂl;%téﬁl@@uﬁr%‘i:oﬁtﬁé’tﬁi | bl this
of the crude feed/total product mxture cru

indicages dhit thesrudervedds refagively slabirduringeontactinge Cﬂdﬁrf@edéﬂtab
Mdﬁ&%%turé%téﬂlﬁ@t 1?%9&55%& b PUahRMREY B ol Eﬂ%ntmumg

rrperat ure In first” contacti ng zone.

C@ﬁmﬂag comtitianeyerckertione cgthlysts dwamiskieve asdaing @f catalysts or
c&%??l C}%E Vl{e?eoif c@%oﬁtgéggxf%cﬁté:gﬁﬁctmg (gﬁfl&lﬁ?ﬁsﬁg&?{éﬁ{é%r{(‘)Htar?ﬁing
LASd, tnnmetaﬁua,qxﬂesatﬁfe,d‘rydtolgen ptalet crodefead flowgoraombinatfons thereof.

100 b G bRl RB R T P adr g repRr it fl e
: aMh?l?enléiémﬁ)rtohﬁt ?sﬁﬁm%lﬁiﬁﬂﬁagdgﬁve@&hﬂ@mt@gtangiﬁga ttﬁlhﬁ rﬁ/é(ﬁ@ céMtent of
o di fou of &k eRer 35 seiFges Whipks aRgior ¢ Bispe

AL terffReMurbNBa¥ teb it inGORiaA6H bf‘@votlﬁ‘mé@ iRk B P rediehe g
di fferent contacting tenperatures may reduce TAN

stabibityont tescradafised/toktah Broduds prixtyte 4nd/opliferaf @ae or more of the catalysts.
&ﬁ@&%@%rﬁ&ﬁh% Ye?ncﬂeféttﬁ@ fnd lﬁmtr%@g hifekd BRofBind }Lfﬁ@ %?tﬁlgsts

content of greater extent t
deseribask heodin aimwsah@%mp@tea@ﬁh h¢ tesln@edrveldlqctha MER dofteaimf the

T T

exanfl ssmeanfodistents prohactingnditines amyontnotibd.mi)eh thaf ’len@bratures

cat al d/or a fourt.h cat

s e b g PRe P e SEh Qe b g by Affreft SRR es

all®SLiot Rdettibeshge in thele fded phopeaith aGilé AGintLMREha staAb ity &the
0C and the secqond contacting %en‘perature may be

be 35
c@é@)%q?%totémd&e&m%fm% RS Rfdeqdertpry HiliShepnfactiag zone at the start
099 86k AGirdQBRaMnk RerhRBatink iSthe EdRIMNEE irARIERE cdn@idlifdzone.
al yst at the higher tenperature prior to contact
Qﬁhenr nontwn@twr@a@wqr%@glw sacanddenspesaivig, hiss tearpefatye, fourth
y
GIRRTE LSO b 8 R RN A0 oo e
fitdt eonTMng pahleorA mﬁa@ptaatlmgnmpemtsnhmw @ninianartgh drogali®-420 °C

f d d
oL seruf e gl AR TR M o0 or 40
6exadfifeesnt tan ﬂid:ﬁhgtrcbntactﬁ]@aﬁﬂﬁdr:ﬁﬁm Oadodleymibodiments, the second

reparations,
cgntac%ng temperafure ?s greate)é 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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with selected arrangenent of catal ysts and controlled
contacting conditions are set forth below. Exanple 1.

weoenepaca) on of a Catal yst Support. A support WRE$/US2004/042399

prepared by mulling 576 grans of alumna (Criterion

Catal ysts and Technol ogies LP5 M chigan Cty,

M chigan, U S A) with 585 grans of water and 8 grans
odflatiyk actha T AN 4ndiae tieoC chsplmite®s comitentiof the chitR féisblalgtda@r extent

[ l.ed m x through a.1.3 Tril ohe(t
et |a81°8nt #:W 5&% d@genef @1 LAY Vg %gr%w;?éecond
adntRi8g Rapetahiredtré &S Yhhesk drviha01 O1@sEeae ofecal ci ned
suppor t with a medi an pore dianeter of 182A. The

cal ci RGP Grifrstpeatagingzene paY Hcludp g Bt gatplyptis eed/orprfeurth
f:eﬂ'a[lSf‘ﬁé%}:-‘aﬂde‘argéE‘JIﬁtc‘elﬁﬁctYi@%oﬁ@‘l’n%e Bhefule &ﬁl&%aiﬂ%@(i)o%s&}’b%& herein.

.5 hours, and t inthis range t
Eh@)ﬁﬂ@t@ntaﬁ’@n$®mp@rﬂture mh}eb%iﬁﬂp &rand Th@cﬂeem@d:onqaamggteramratﬁre

PP A0 TSR S QR

&Mgdurgwcamsozﬁt thdﬂeg}afr adnyetatae paer tdedbradtiwididhdyther-ca@dlyst(s) in

Ao YIS iy PO B g i
Buppande fRediretutipotocths TAB dhdk Ck Biphhl@ResMetiictidn ek 84hne crude

e di ter of 2 A wth 66. 7% of the total nunber
e Bhs ¢ Fipt apbse ?ﬂdémgﬁasf@g&@gmﬂm iR AN C-a por e

diameter within 85 A of the nmedi an pore dianeter. This
exanpl e denonstrates how to prepare a support that has
ze distribution of at | east 180A and i ncl udes

Pr epar L G e et g &xPa bRl BB Rrfions sad gygems
Witk sel¢ckpdtarmapgenienholzratbsisand FlmtleIl@l eombictng afndiiont @asdt forth

%@ A. The vanadi um catal yst was prepared in the
ol T'owi ng manner. The al umi na support, prepared by the

. Frotringdd 1ddrepariation bfia Exeatyk Sufipont sA isnppoegna tresgharst bl naulling -

- %nadi u‘?@i% t| on %‘ﬂl &mﬁn%ﬁléﬂegéagg%il’bﬁl M{Ye&whlgan’

B.Spid) G/ithtihiigﬁﬁis of wauar WRISS Fadd of giftal AlitHEhAA fGBBRMAAGtes. The
I npregnated with the vanadi um i npregnation

@%iﬁma Iawleda@éwref B extrieagrthropgh 1.8 dedehieBhdie it dagd h@tween 90-
PIZ"S' © 83&10‘% lcgrgédfai)él SRY Sl gclh r&%ﬂ n 6%6% ﬂ%‘lﬂl ot a cglcmeé] support

hours. resu |ng
‘&Iﬂna miedien pGre Qe 18 A v Aachi cinmad sppp’ortgwaa;mlab%d in a Lindberg

atal t,.Wth the bal ance S t . The, vanadi ym
PG YR et B8 Ferd TORE TR v B et e then
Hﬂﬂ’ i@ thik eied B 20buSOpBduc t]ﬁHHujSpdtm THERuSorOinE8dINBér Gram of
and a ?)ﬁ{)g ace a£ea of 110 nP &W Add|t| onal ly, 66.7% of
TRROTH BORY> $ams aF s gPREe; §0¢USeryt of alphp @lumina, 0.0208 grams

sHdskd Atk OMd@f978 D graﬁﬁ r&)@ﬁie’fé@llﬁﬁhﬁlay aétellﬁﬁﬁecﬁ)ygpf ? diffraction.
di ameter within 70" A of the nedi an pore di arret e ﬁ

Eheanpios had ropidace arcaof { Hbmpe aprhs totdl ppreoplumecs0gah os/s. The
s%géﬂ Mala ?eviﬂg%iﬁraﬂ%lﬁ{oﬁ vﬁfh%%%ﬁa%ﬂok@&i&h&& H5h A WiR %639, of

di amet er east
the total number of pores in the pore size distribution having a pore diameter within 85 A

of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng
a Pore Size Distribution Wth a Median Pore D aneter
wofho0at06keast 230 A. The nol ybdenum cat al yst waBCT/US2004/042399

prepared in the followi ng manner. The al um na support
prepared by the method described in Exanple 1 was
| rrpr egnat ed with a rml ybdenum |lrrpr egnatl on soI ut| on. “

] 1§ ATALY B ii8 N1 E D4 siribution

aﬁnze% A oqf (Lm&wwz% @nm 3yl

grans ol 3
indirecfotlbreing raniere TbNEApmnaesnnpcﬁt, B@ng@hléﬂl@ffn%@dmﬁqmd in

ERpile §iRekShik Bufea i et 4G biekpltR DAY Fhebr By O
WabidaoT .69l giams o ¥DSOg Rtk thnz[ms of teimplded vateh eA 98l afttheosvlution

was_ 5., 36. The solution volune was adjusted to 82 ni
W42 dei oni zed water. The al uni na support (100 grans)

was "Pﬂéraﬁﬂﬁﬁé ﬁﬂ ¥k tl@otgb‘ YadhpyEchedt Mith TRy e@hdtnGfpregnation
sol ution, ? hours Wi th occasi onal agl tation,
shhtied, aged m h@urswh @eaﬁ&nal agitafipns drieh 7 12 h e for speeral bgurs, and

t@grh?a (fl?legi 6?(8 Z[,z téorr 2 mcs)urgT Hlee {ermgl’? g%édtﬁgst 8&&811%36 ?4 grams of

vebdihiiSper gitint bF datagysh &Jﬂ&ﬁl’fe&bd&&ﬂcﬂ belﬁgmmpoﬂt TH'Mnadlum catalyst

nol ybdenu cat al yst. had ore.size di bution wt

bpd pgreire irtab dioN ity mesharbiye giamge G B R s B SEp.69

&Wé}gnd 209 1Re srléh HALH 137 € aA &itidnhy 98/ 796 of 86l tdtdl Giﬁﬁhbéﬁbf pores in
% of thetotal nunber of pores in the pore sj

F sereisiradisaibubien efifbe rasRgieettrhistiadA Rpst dlﬁlae%wwa}fl 20 A of the

ﬁ{g(ﬁggﬁgﬁg W thin 86 A of the median pore dianeter. This
exa gem)nstrat es the preparation of a Colum 6

et al Tlmaemny@tdenmmges sheqoenaration ef @ Cakumng gafabyst iving pore
r A Exampl e 4.
Wee%sgfl% |Ocr)1§mo aarﬁg*g%q%g%nffg% dﬁ%%}% @at aI yst haV| ng a
EmlﬁplSBz @r'aS'ﬁﬁiOIblf[a Minly¥ilédua O 5 3 i
i Viediaz : ¥t Least 23( \f&arﬁ%l Irlljch]Vlg:cf‘ B%n)égtalg\’\{av%%s V
ﬁs@éﬁ ﬁdh&%bllb\hﬁiﬁ Ii'ﬁahhﬁd T\glg Sl@fnhf@fsdpp({jﬂt el tey the medhod described
regnated with a vanadi um ation
waPapn %%Séﬁ]g%aa’%fggﬁ%ﬁ PIS’EQE’%WW ng?g%‘%%of‘g W'EE
%d&ﬁmqﬁmgﬁatm s&u&én %gﬂ}bﬁp@éd KyNBInbMhikY 4.28 gdiis@F ans

rans of

hydr ogen 1j_cI)er OXI de (H2Q2)
NN G Bre oA AR B FoChn 2 o6 ans
ﬁte)ré%g{gﬂ&b&lﬁfé NBLABT 2rld®.§ logrgﬁl%isde}lfnfz)éd W-E{%?tosﬂoﬁﬁ EXIu\ﬁ?S The slurry

to 65 0C uUntil dissolution of the solid
veslicettd 30bUtG wriil vissolutoml of dhet solidsn &mmmtwevamooled to

%?%%ggﬁﬁ%g%%ﬂ,l gl‘pm@?t}b&rsoglgg% 938 \Agl%egso?ut :%Yagfadjusted to
gpinutwlgme&mﬁjzeamwnd sol ution were conbi ned and

suf fi Ci ent dei oni 26 wat er was added .tq bi'1 1%8 E}he

conbi Heeqeeing sypaert (90 gansy) yrag gnegeenpied vgthihemglypfighum

@ @qgmlmﬂ b4y ameﬁl%%ﬁatdceﬁlml AdlthtQh, dridaen ab31ea PR

npr egnat ed Wi t h t he nol ybdenum vanadi um
bavprablgruad, nohtherotalidinerat 43yuifok @ho@rshdbe sswifingcatalyst contained

88 (:c:,}rsalmosrg):flrnofly%ldgn{illtrnI Se? gram of catalyst, with the balance being support. The

molybdenum catalyst had a pore size distribution with a median pore diameter of 250 Aa

pore volume of 0.77 cm/g, and a surface area of 116 m%/g. Additionally, 67.7% of the

66



10

15

20

25

30

dried at 125 OC for several hours, and then cal ci ned
at 480 0OC for 2 hours. The resulting catal yst

woanis@eseed, per gram of catal yst, 0.02 granms oPCT/US2004/042399

vanadi um and 0. 02 grans of nolybdenum wth the

bal ance bei ng support. The nol ybdenum vanadi um

catal yst had a pore size distribution with a nedi an

pal elunhbamfuoeres of thd @ﬁre Aize distrxbuamamﬁthe modbivoeasir @tadgst hddea pore

a{rp rat ‘Xhﬁ il;fl S..E tae and a Columm 5 net al

(R g geﬁ’g Sngl Sy i bution with a median
por e *g]maﬁﬁin@d le dﬁm@&t;}dt@&ﬁécgrzﬁﬁaﬁbn &a&!ﬂbﬁrﬁ]b 'Smeﬁq)ﬂdtﬂ%t h&¥ing a
a Cru Wth Three t sts t ubul ar reactor

R CishhioR Y B SeF B BRI d ARt A5 ALt At baut ey

ilgtptaen;;m%t - aﬁsfeﬁgxagfi@ i yigiti/\t’ifl\iggn@t‘dfﬁ t hivify 9 PO Size
e | cAst23 ) T ”g
T g

giplpmttmnemmdﬂqydbe msthb@dfpset\v@d 111 Ethmlvle 1) o, imipfegaaigd with a
rtles nder roc ondi t .o

A R e R e R N kS
mgdaby aomhmmg alm grainsof (NHJ)QM@;IQ%QEE bgldms b£MoDg, mif@grﬁxﬁg of 30%

m xt ur t cont ort s t he
by peiie iy T B Sipv e raBeuE e p cgrroms of
8dignit ARV Adr t6 REmr BRGE0 ’Thte@luh@’@vaﬁ Qkit@d‘ionS Bl ﬁ@s%hﬁ%n of the
Silicon carbide was positioned at the bottom of

fabidet bhe legted golytonagasopled tmpmuipppITatireA bot t om

cat al (

o LS LR Bty BB 3D Y950, 0o
¢roorticadh versant dbe ﬁrsg sqhaive.and h@ombmmxmnomraqumhnddaﬂd aufifioicat

R R
: mbblbdejlluﬂi/\ramhrhﬁm mnpﬂagmtmg S(ﬂuqu e hélaliift’ﬁﬁ@fvaslmipi’ﬂgﬁatg@wfﬂl the

di a ore d| r The ottom cat al
w@%nﬁ%z naprgﬁ%a 6% Saig 3 %W%w@z@%@ﬁ% agjfation,
dﬁdé%@hﬂ"&l’ ol E@@ia@ﬁo&ﬁ‘éﬂ& Mish cawm&hatuhﬁ °08dr2No8rsPqHhB SsBifing
al um na support. A mddle catalyst/silicone carbide

oAtalyst petqiw, perayannaicaidist. 0 (Brasempef venslivh anh@ 0D atame of
EPLREHALALE R0 254D Bl A Rl

preelsizgdipoibetiati aither mediaf p@gdiametsr bh3(196& 7% of the total

nunb e Qr.e si.ze trib
M P B R A P e
métel madmt kaviray sepoys sizacdisttibutivadvith Ddlediibpse AhmBleE &Rt [@RD30
.08 grans of nol ybdenum per gram of catal yst, with
he bal ance being an al um na support. : A top

Exinily 5! CohtacCONEC findeFiet® WithK ThiFe@ (addyRBA tWRARr reactor with a
ioned on top of the : mddle contactlng zone to

Cfeaﬁr%#YdDOFlélﬁn%i&h%ra?@WFH &5 envdeped Hethiapmeentaley & mersdrea
t@ﬁ%&at%fe% @hrglh%ﬂbﬁﬂ A4t Pb | frife @atﬁ'l?&'b@{i' waOFEmed g}n‘ﬁlthﬁé ffspace

and contai ned 0.04 grans denum
etweenthe thermowgilapd m@n@awadinﬂ dhelyedctay thhl aatayisisyand 51gacvrrmrb1de

(Qb %%,'@mﬁwamgtgnals, Aliso Vigjo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All

catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a
woneis@aso2gone. The catal yst bed was | oaded i nt BC&US2004/042399
Li ndberg furnace that included five heating zones
corresponding to the preheat zone, the top, m ddle,
and bottom contacting zones, and the bottom support.

The Th¢ aligstesd ﬂeweo tha e e raplyomn fie tep A€ b geastog kB prjtom of
tlpn%}‘)éécgca o r§ci1c01§ czlarg g&%%@d §tl'ﬂlé bARPHGhIRaYY t({oserve asa

contacting zones at .a rate of
bl‘tt&n lsﬂlﬂpeft (Afbcgtaﬁﬁxatawsm1h¢omcerbpbnnmmr®@ﬂ@ oft) vagyfositigned on top

{}% Féglg? {oc‘r:oggg @3@& I nq %qne é i gslﬁ@ togg?rﬁ%atg@gttha@ E pore

sffz@ AtsBHutiBgwiR B @Fedib@ pérel di dmaaﬁ d7 Ao waB4660% (DOt humber of
over 1 hour and held at 204 OC.for 2 Bﬁlﬂ@ A{ther a1 nore
PRESS i the Pate 76 A1sgEutiom Bavig RS TR H BRI A0 A0 the Pediann

dz@ge&eg et ﬁé&o\ln Ea@a1§s¥ BorRGnd BN UM 65 8ol Bdedu@fand 0.00Cgrams of

per hour.” The contacting zones were maintained
xmketm 20O disatalyst, wathithe halpape bokes BALWRIRR SYPROH: sed to

370 % fﬁgllpe ca%l: t/ﬁ She LarIRY midhe (5‘@ Llﬁ3)%as%zgt1&@dfoﬁ I‘coﬂ dAhe

hour |ng zones were al to cool
tmfthmenﬁtactmlguenealblfmm a mnd;d@?ecmt‘aefm& Z@@e I\/Ehﬁsmpidbt q‘atﬁ}iﬁ 1@44 a pore

S ol SR Py 050 0P Sy e

Poeidfisthe @ofe@[zmdidﬂﬁbmbm Hevnﬁ@zepbrh dieinegr titkinr2dpiepf hhe giedian pore
sunmari zed i

7. Th d
G The e eug s e d Py LR al FFERERR oF©
thElY S (Bt @ 8kl y& OREL the ORlafd@ g tah AEsN@pport.ddl e

contacting zone, bottom contacting. zone, _.and botto
suppdy op siakypsiliceng sasbide miduTg ﬁ{%@%’ P B@HPYRLONED AR 1P

- MdliR ¢ %g}%h gfzoﬁé%% 163 MopTbStabiihg bk, PIHRIEHEal P hﬁwﬁmg Sife

gas. ting conditions were as follows: ratio of
distdbwige witsesmedian pree dipmdier 9788 Anndvroaiatred 8-0¢ gEamsedct or

A A3 S5 e s

swppa@t. heated to 370 OC (700 OF) and mai ntai ned at 370

ggn]; 1&&2’92&!{%}% ﬁNqs Rgsrl 4 angg g}l Itl ﬁ’ Go‘cf tl?e tﬁ}% p&t&c@hg 901{:395] hﬂ Qlteécps%ace
draltd g agreteenomae. BkalGs( betiSva3 PEc)adéd)mt«S@Dmkibeug §yrnaga that

then 388 0C (730 OF) for.500 hou t hen, 390 7
e PO COREaITiToR OB (P Rp. PLidle) #ftpotiom
QR Sng Z0R6s, bt Ak b biglportt hat is, the crude product

and

as) exited the catal yst bhed. The tatal H’?:h dr
vvas i e caialysis avereulidgd Q&én“lofiﬂﬁ!t‘i‘%ja g r%‘étb“a‘i’ parogen

L1933 o5 Lotk ﬁiycﬁ‘@g‘%ﬁ ad 19f0v thd EfitdeBh@donRs AU o‘fV@S liter of gaseous

Separated Into th cru e product and gas. Gas input to
mtm:urs pstx@mmva(mlﬁ@émﬁl eetalyst (silippncosrhideoypsaohequated @f partpidhe

‘iéﬁl'g%%? g*ealilsgt)o’c’{% DR o!?ﬁl@%gﬁt%i &ol?es‘eféEe ﬁaﬁé&seﬁ% J4-°C (400

was periodic y anal yze
Ty toeer ver adielbit20Hee fme chagle dfteclmitiog etR04 °6f the hentacting

oty R Ch g ey Sl

@ﬁ@(ﬂiﬂﬁ&m@ R Wére madh An &I EE cICZRud an Mouf ab¢reindrementbllyGaised to

éﬁ(hol‘ﬁ (6/@(%1 %\I)\n@a!@rnlpl;r%g @SQI}eldaattt g% fj or twc? Lo odd C’I‘hehc%quactg)ng zZones were

allowed to cool to ambient temperature.
Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an
oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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content of 0.0075 grans, a residue content of 0.255
granms, an oxygen content of 0.0007 grans. The crude
wonrodwesozhad a rati o of MCR content to C5 asphaCrase®4/042399
content of 1.9 and a TAN of 0.09. The total of nickel
and vanadi um was 22.4 wtppm The lives of the
catal ysts were determ ned by neasuring a wei ghted
pmeemgﬂubenbnzedqméi‘aatetﬂr @I(ﬁ "MABE' b)ude doed vms lfedtoltMtgp of i reactor.
e cru The ca sts correl at ed
TS e BE ETE b R R Pa S pliitng fonf G Ruing
rzcthat baAwnCahdbyiit zonk faed dekdne spsit othdAEEtok NThe@s@Steed was
FI 38 fgiaﬁhl cg rep{lesent ati 31( of WABT versus
P‘?nﬁaé"te@“’{‘a) ik vEsiRribe Beseprreof iy bipgen gasq Goptapting
BAHALRRE WO a8 BIR%s dﬁﬁ& bt %?o_lgeﬁ fgashtb SheoradEIt& probiRld b3 reactor

represents the aver age the three contacting

¥anad Nier/sy) 2088 SEEBLHSMwes b asdl presvwraives g MPadil @Jdle7 psi).
fl‘ﬁeeﬁtréé" cBHta('ﬁt g Z%)ﬁeg we% Héyte% 1o gftﬂ er Wg%oa?ﬁ‘ E’Aﬁ l%acihé (?E]% fOI’

a mpjorit run tine, Con
2¢hteairs riﬂeylpeﬂaamq@d thethreo xontadtia g gorRS WeLE. théir inpnebded and maintained

hvel ahl e t SSI b] tJ o
[t o A RRLE ST 71 b P sQRIR Bl iy SR A for 500
hery) tehf300 £€ §734 Py pioe a800houss, @id thén 394i°C (74°R) 62400 hours.
3000-.3500 S rrelates . to ear qQf co rci.al
oper a ﬂtai%ﬁf)‘i E& @%&‘Wrﬁ’ﬂ&&%@g g?ﬁﬁfm?f‘gtﬂe%ﬁlm ged. The
tobe produétavat afbdudetintd A& B Al YBdse Bpuiaftl. tn 0O @Qs—&ilﬁ@separator
distribution wwth a nmedi an pore dianeter of at | east

the tptal preriictrsisepasiied m&%?gﬂéf Brodesf pRdgas. Hiop Epyt tedhe system

%ssﬁleasméa bo8 ¥ o cARAIIEN cs)aereﬁmﬂ BERYQLm s heh y a wet
bet ween -180 A, with at |east 60% of the tota

Wermnféfrr the p@dearomtmepgrmd@aﬂy gralyfed tor detrumingra weight pgreentage

Jhd %ﬁ&eﬁir@duﬁs ﬁle%suﬁgﬁ t&?&g‘e g\l}]erg%g 6t t%l ag@ﬁnméd
cont r ol ntacting condi tTons

W@lghil Peplemdgﬂst&)ft(bmponeml ('d=ld ptddectgraetgiep amdsumlnanéed in Table 1

mq@u?ed by P-val ue, crude feed/total product m xture

stability was mai ntai ned. The crude product had”

r educeskhdadlin TaGkut ehk d\dhdé\ﬁr&ﬂhcchmﬂ; pdtorant efiirG@tbradict, Wrsulfur

{ﬂn%giff %Oggd reduce é&g{’ﬁ?t relative to th
Je° S o1 EeF ‘?“&8 T@HE 25 QY &SR EoveRh ot 0.0007
Gont eMle @hiddgreduet hide raﬁ@simcmeﬁte&q{m &%&ﬁ&%s &d?l%%@of 1.9 and

pro erties_of the crude feed. | e Contact of a

O RO8d Thg toral pipicksd pag %‘P@iumﬁ’ﬁts Z%F@PWPor e Size
D‘ St iR ll'ltvbso(ff 4 ctalfhlg_kts'\@cqe T @elgt@%gﬁlge bed

Bet ween 90- he reactor apparatus (exc
&emeerﬁtylrﬁdewﬁsﬁiﬁ ) CORESEHR lqngth@éﬁtemderfgedz dire satalysiahmsym:y be

ccblfxlef 'teq{' 10 glegﬁﬂn%?:ﬂurg %ﬂhlgan A t b%g P ﬂr éh@gedt&ﬁgt a‘é 8‘13918? hfe

uct an e cru
deheamrmwa@Tdasremeb edG. B 151:‘@@5@111@1 EapreEamhwnaif AVABT vwam; time

Hxed.wi th | i ide.. .. ... .
GHERE iVl ST E ER e e bt S AT Fpitanas tigesgmote
PIbEl 36eantwetits tie dvhiagdMABINDhe hRR coRtaaingzonebRersh RSk O6f run

was . filled frombqgttomto top in the follow ng nanner.
5 oE GoptecpG QR adesd peSiths gpdeiddie. anHdotiem caialyeis. Pliw 2

8ol f tHeQuib BinY, Qh@W@ﬁQﬁtﬁ@&n@é&Hﬁ%ﬁJnes @nl%’ 9152&1@58 approximately
cat alhyst/sn licon carbide m xture
T

#o&) thromdlp relativady stafle WHBEiit vesarosyble bt efimats that the catalytic
activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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forma bottom contacting zone. The bottom catal yst had
a pore size distribution with a nedi an pore di aneter

woR0G263929W t h 66. 7% of the total nunber poresPCI/USE®4/042399

pore size distribution having a pore dianeter within

32 A of the nedian pore dianeter. The bottom cat al yst
included 0.11 grams of nolybdenum and 0.02 grans of

ni ck eThip@rangﬂadnnMnsmsahgi sontagiing [thet dredelfa¢dawitie otraiatadyst having
support al I t .80

TR Sk B SRR B Bk T B el o
Zadlestd hnvingr dpordrsizd diglrlblﬁhinamh aigediampore dlameteojn Cxahgd besween

BF SeE ADPEalohb00s Shibe tigRREtst bofka Tt O BireRiripispriypion
AR5 pdte HRARRPWENSIAZR 6ff t5E mletmuﬁ b6 dibaskdd Gwith RkBlled
diameter within 20 A of the nedi an Pore di aneter. The

pURACHRE senglisions. pEgdyerstr totanroghct thet Bicluded the crudp groguetp As
e AR d Yy PIRIIYD gt%ﬁé‘ elfdtal %E(ﬁﬂbﬂfuxﬁﬁ‘é ﬁbﬁiﬁfy’wa‘é"rﬁatfht&l]&l The

bal ance”bel ng al um na. i con carbide was positioned
omde mpdm’c hadwedtidged JANG ma@dNﬁﬁ/Fz @ﬁ@tentoreﬂmqed selémgogtpatcand

%rclgc ?‘cgetrn\{:%nt%% r%la@ ee[h? tcr&c%%e ? ﬁl%tf %t m:i’cgrg ah§the VGO

erg rur nace I nc

brenginit ngthz ores pmduat &sp 86tdi-hi) %6 of ﬂlh:te pwpertmabf the nmde tded.

Eﬁﬂlﬁﬂﬁﬂ; ﬁt]@a é\&;,cdlleBB(gfeﬂﬁaﬁtheE he?q Rﬁﬁgeoﬁeﬁvhal S(BDSII &I The reactor
The crude fee owed t hroug e pr.eheat
ARNFTS PR FEPIABTHES NYBPYr GAY RIS e{ ?%&CQ%@WS&TF&‘%@I f@ﬁﬁhng

B hetRd $REpat RAE TR totall B HelEmEBed oAl ySap mﬁc}&@ product
with each of the catalysts in the presence of hydr

yess therygmeap desatbdip Exernple O Haeh catalest wgs msierl o anreawa dolume
O ibedre@eR gas to the crude feed provided to the

react or was 160NmV (1000 SCFB), LHSV was 1 h"1, and

pr esslhecrgeded wWoghq tbactdr, Wasg"sm) the Toreofithwreaziort ta dtei hotfom of

8RB P L R et SOt em i s L LR o

cobitiaets mltmerés thbﬂroetomhﬁ ithel mat@ras etveasch bostbmtsappoed A bottom

the fol 0 0C (525, 0OF 190 h
f%ﬂﬁ#‘f’%é‘g%@r“@% 59 005 Pa Rostie i lom oS e Sion G o
o a%?toﬁ@@nlﬁ@mig&onea Mchetbb@sin 3ﬂtaly$cgliaﬁ 65&6@@? r(]ﬁs@ﬁbuia&l@ with a
rs or_ a tot I nt| our s e tota
%alamre diametsy 0? l?é /if SHth @"a ﬁatjf«%@alg@ BRFLROSSS 18 ghe pore size
@§§1%ﬁﬂ1&1elﬁvin@ Eﬁ%@&rﬁetg‘r mﬁh%@!&@%eﬁﬁ%cﬂorm%ék@r "I;Lhze bgttom

average TAN of 0.42 and an average APl gravity of

enialysh gnctﬂde@ 84 & igragns of pelybeenym @dde?csralﬁaaf nigke} peyrzzam of
ShAAE Wi ygglmg bggg,g.%&g of sulfur, 0.0034 grams of

oxygen, O. gr ans and 0. 378 grans of
resi diéap c&t;hibrSt/mbmb czprbxdp eritueg 8 mDvens (ppsmlcmep oo dapodf the

Rt Bl Rl Ao Al e Mo, Buf PR TRefieo o ppgre sie
distridhtyei witthawedign pare diagiewee ofil WA iviith 660195 ofiht kotal numderest
e between 90-18 ced a

ore dj anmeter n
FEHE ﬂgﬁl%?awe‘i ﬂa?u‘f c!il%*&n% B AOiE SipmeRgy Wi mf\?éﬁ% ng‘e median pore

NamMeF-eTHAH) edlyst RrEhdad 0.08 &AM 0PXXREAnE 0.0 8Rns of molybdenum
relative to the propertles of the crude feed, while

pa ranyef qatalsh withaheibalzanes being alumina. Silicon carbide was posmoned on
top of the first contacting zone to fill dead space and to serve as a preheat zone. The

catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the
respective properties of the crude feed. Exanple 7.

wQ@anis#63920f a Crude Feed Wth Two Catal ysts. TRET/US2004/042399

react or apparatus (except for nunber and content of
contacting zones), catalysts, the total product
separati on nethod, crude product analysis, and

c at al 98{4 cmdef(Ndlilazgelar)dtaMi@e twenreperties ssmmariasl iddslle RpE. 9, was

A crude f t he
t%Egm AL e%f the ﬁ%t?]'r n%%%eéi w%g ﬂ%f)#gqne%}%preﬁeat e toPo
t:(hﬁachﬁg z&fe, bdtdnt @ﬁh&icﬁﬂig Zo'ﬁb,&md iboitken ﬁlﬁ@drtfolf seehctanr '(D‘h@«h‘ude

h reheat zone, to tact1 zone,
B P e e cosh A BE RS B PEbe S rggy gt The
&hﬁacﬁﬁg E&ﬁiﬁdﬂ@ weRnd if81loWRSratie bEhRBode gla%he dradd Redprovided to
hydro gas to,the crude feed provided to the reactor

{hggeag rMﬁe/lﬁQs (H0aECr BQH@LSMSihh and pagigirp vas 8. 4 AP
g
115 e i O s
2e(h°G (508 “Kdefsr 28)doutso (empdhares ofithe tyyp odatedting aones rwere then

gl\éleeaée%%ng ﬁ’l’gln?ilne% 19[ %Faf”ﬁ'ov%ﬂ &Y Sgr%geZ'/%PIC (gﬁ?é’fg tfé{r 196 hour]S 2then

uring ‘processing
288 W (030 °© fot Mrhom‘s thed 8 1LHMC @06 *Rytfppia0diouts] and, th@rﬁ@B 3C (650

o B el bt S5 S PSR o . 0. 005 gr ameof
oXyg e’l'\he t0taBrod @t aﬂfed@lﬁe r4dtdr and &ad se‘b@ﬂat@ra@ deschbed in Example 5.

resid Addi tjonal properties of the crude produ
Thecrmepragict hadmniverage TANME@ 4200 alTﬁYeéag@f%sraaﬂy of 12.5 during

e@,@;ﬁ I #hESuld b RO MBS %gan of crhepo e ®. 0028 GraMdsto? sulfur,
he selected cat al ysts wt éfore size distributions in

8:0p3heyams pf gysagd- A BT 98 ¥GQ: aad 0338 renw 9é residhat Additional
grng&ﬂé’sccﬁqhé%{}he o&&géi‘év\gt ?9{@& abai, #fe. gsodi um  zi nc,

pot assi um cont ent ur content, VGO ' '
c o nt eTitls example degiodsteatesdhet emaMg tthee:rwiewd@ \mﬂoﬁu catalyss baving

?f 1(5)%{1%( i.?filo{f Iggdéén?p%ré %%1%? %n aerfgggon%gvegn @é 180 Atproduced

Wﬂuhe poduct Gat hAcyantedﬁpé TANS a actiticedl NVe/Te @uﬂelﬁpmﬂa(rédmgd oxygen

Condi t t t ot for t
LB o Binters oD 2BRE R eSS R o n ST
Sdnidnk 6f the citieé product RREVIOhaI 100v0OsTUES reSRPRVeAIro¥Rties of the crude

net hod, and each crude product analysis were the sane
descri bed in Exanpl e 5. AU catal ysts were nm xed

mmpﬁewl IR ct af bcsi@dé Fbeé Wih tr% @ﬁaws Ofrhérewliaipamms

I Con cCar ol calt a unl ess ot herw se
(eﬁ@ﬁpé o @Hmbqrr@@d é@lﬁ% 0 @@éﬁcmgawn@ﬁr W@ﬁt%@ﬁomlem@%t separation
M@ﬁ“’io& tsgyfiug%a gls ta!ﬂ c£t§1 é"t"s{fl[ﬁdfn t{%ré 8’& £%scr1bed

reactor . i con arbl S posil |one at t otto
wfExeapke ¢.eactor to serve as a botton1support Each

react pr fiad .3 rq?@H LT ”%X%%Ea{‘lgrpée‘%ﬁe a” B4R Table 3, F1G. 10,

cont deting 20

Whfed tethe voprof thizl ramcd IThe téde feodilawed uhg)ugh) ﬂmpr@feate:aﬁé) top
react.or, silicone cartbide wass §05|t|oned g

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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of the top contacting zone to fill dead space and to
serve as a preheat zone in each reactor. Each reactor

woasoslezded i nto a Li ndberg furnace that incl udged/uSewn/ 042399

heati ng zones corresponding to the preheat zone, the

two contacting zones, and the bottom support. In

Exanpl e 8, an uncal ci ned nol ybdenum ni ckel

cat al Vit drede product kzgirdniaderags KAN € 0(148nd aBjveras API gravity of 16.2

Ry M R e e R
Wadpbefeind Adpn0sipoRsHimNTEKehde FHG@NRR berQiraTf Slide
hqspho , vvitf}t{%;}b%)ancebin al umi na support. A
E@ﬁvﬁn‘b@@%g&%% VY 59-6 YRS 8F 1EEn P gFaansof Y @ygd 0.401
Whabld of RGidGat @wﬁ&nah?egwge@om&u@ w6t Sk iyt %w@hfghsm.

a nedi an pore di ane Iti

r of 180 A was positioned int
{®p contacting zone. The nol ybdenum catal yst had a

total Tﬁ?&a%ﬁg%&?hogstga%s%ﬁ ’cQ(fctingglP R Qﬁ‘ﬂg q%eﬁg{ith?ch%%eg{eeg

cat al yst, ance bel ng support
edtalysmwith pors Sizg distributiénsgmaremgablf6- b0 perodgeelm wiide product that

Lt a e n,uncal ¢gi ned. nol vbdenuni cobal t _ .
RURARS e R 200 BBl R B o PORER T SO0 bkt
pofi toname VGO cottentbaidhesidietcanttntog the@ngi. prddiet were 76%, 94%,

unc i ned nol ybdenunl cobal.t catal yst included 0.143
@lr'aa@é&"o‘% %gtémwpeg}e@g thﬁlc%ﬂﬁ???% cobalt, and 0.021
Biafiple0$-1DNOSlARE ofS @hide HebeWidl Mﬁecmiyﬁhgs)@em A0Q At
support. A no enum cat al yst/siTicon carbrde m xture
m@mgmé@m@&awqm appatEDierendt fon gheawmber and
& helemiym ' i
O ORI LN glfing BB el 1 Byl sparation
rgthod @adh eaeh catda pyosiuctasalyeis wetetilesdsaing as Hesctibesl io Gempte iSn gl
I : ] ' i.l.dC i.de and
SRR en R Gl I M iR 003 oS T Ao
Petaaplest digss atherwisaindicated Tiel oplotbefordnflaw thkalgh each reactor was

I [sklicon rbi.de mxture (48.cm S ..
A3 He3h ot PRE R PP T iabtdhory ighE Ao s positonsa a
the batcmifl o cinrehytbrie eive as @&ﬁionﬁ?ﬁaﬁbﬂy SlEagh Redctod Bgh ?2 Bffom
ram.of catalyst, 0.09 grans, of no num 0.025 |
B oA kLoD catir e s T pOLpOPs Sirog ayixures
e pliaddin @R dd@iabenglonss dTRadUBR! silidnBBAKAE Ak Pdsitioned on top
catal yst/silicon carbide mxture (12 cnB) was

s 'ep Sonepting zensdo fil ferbmpercanil iysertsrre 2 Prehsationg vcreptuieactor.

' fi of
R IR p AR (kO B g

GolRsnoBYingtsthe preheat aehe, thhére enmsactnl Fanes and therpotiom aupport.
t f , - ho: tqg.
e o Bhithite 8 arheliub SR ARl Aol DR dotbig e

48 amBrvas@dsitionclatnthe bdttork E@itactibg zditee The vatelyftémdudsd,pef g@dm of
act or

%afeag;&ﬂ ﬁl 1%&%@%{3 ﬁ’& ?}ﬁ)&&)ﬁ?tﬂl&l, Brogﬁ g%?n%so? n%ié&%'deos.’oz I-I;grr]aemscorf ude
phosphorus, with the balance being alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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zone, top contacting zone, bottom contacting zone, and
bott om support of the reactor. The crude feed was

woanmisaesed Wi th each of the catal ysts in the pPesaISz®4/042399

of hydrogen gas. Contacting conditions for each

exanple were as follows: ratio of hydrogen gas to

crude feed during contacting was 160 NnB/ nB8 (1000

SCFB) In Exachplerfl an onclcigpdese videnaf/ cebedttatalyst/s hvonasrbédegmixture

31014, 7..DS] . [ e
UBe=b dpeod PRkl ol B Tcind e, SRR pllfigboprycobt
tatalystheclided@i1AB el rdytidogint, i0fEs grahesnfenbelt aeds0.021 grams of
a%l gontac%hgi ones.were 343 0C (650 OF) for 500
ROUPROTEE Wit & ?é}mmﬁ¥%?m%§ﬁmﬂgurs, the tenperatures
i n al \ kaydesirh bgalg e oneirbide afktr! (1 2emySsvds Poliavsed in the top

the tenperature in the contacting zones were raised to
sepactioe genen Togmolybdenpmy eata st waethe spme priniiks fog contagtiag gone of

Qa6 80C (690 OF), held at 366 0C for 200 hours;
raised to 371 OC (700 OF), held at 371 OC for 1000
hour sIn Exaimpted 0; the 388ytgionun egalgetps desstibeddn thegep owtdcting zone of

BB RO PR b opl PRGBS L YO sBinacify ffes o0
cmﬁ;acting time of 2300 hours. The crude products were

ES{ Ia(;]gll Eéga?lmltp%eﬁg?alt & gl?;g}gg m%grfbgéﬂm %C%‘[&l&%&@%ﬂg@ carbide mixture
(48sdngfy ¥acpuitiontd inahwlbmoyib@maemgt @he.. Tmhﬁrcalgﬁe&_é\l ues

el aE et Suflstncdudety o el G35 0D @ario! yldenum,

5225 SrathsOF ARk CAl 0IANASEHM AbighBruef with tha bien®fbeldd@lumina
crude product ("P") versus run time ("t") for each of

fH®ORat al yst systems of Exanples 8-11. The crude feed
had ap %Ycﬁ%ﬂ@mﬁlfl caﬁ&l‘ﬁt@ﬁlﬁt)n ‘garfﬁide Rhahs LS i gn? é&éﬁ g(t)sh%hed e top

146 represent the val ue of the crude p

-obrttasiting dorisy Themickbtlemmn ¢ty masithe sepelasin the toheorftasting zone of

gg%ﬁﬁ%%t systems of Exanples 8-11 respectively. For
ours, the P-value of the crude product remained

of at CludafbmihSEMasrplatal (Gelf of yekieopwaffilexadmblre BeaBedlif) an

el Sl 3 CUR o ! PR RS e R b e
Exafjlbes-11 havilpehEpiopériies st@snalizdd inFirabla 4, REG.A1V dhtl €rudé feed was
KA N TG ST A TR 08 R AR

S4RDB cOMhdAG z&RN bR Shtdctifg zdd% 2R bBttorh la@plp%ft%@ fhelr8Rer. The
did not phase separate). As shown in FIG 12, the

Pgefegd wes canrsted vrideeaph fdbe satalesibinesopresses afiipgen gas.
COBSLARLL DU LR ER bIOOR ly SERLE i
feeft Bingl@niasting wasd|6h NewlVmt @ pOGSEIBatiddhe tofal pestssure of each

ro chu ~Hb") . ver sHs t
KSR YA PP P
botdacting mnd ten 1d¥enddsto 148" fbbthe 1&Rainih dortaping times. Tediperatures

hydr ogen. upt ake obt aj 0 ting.the crude,f
TR T Ay 500 o) Sereitl e Bk cngreBue 84 300 hours,
IR IR ALNES 1.l NBhtab B BHRWedPE KB asFol(dwid et @RSEr AN fin the
a run tinme period of 2300 hours was in a range between
orgpting Rone were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for

1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen
upt ake of the crude feed was rel atively constant

wduaoisrg3each trial. FIG 14 is a graphical PCT/US2004/042399

representati on of residue content, expressed in weight

per cent age, of crude product ("R') versus run tine

("t") for each of the catalyst systens of Exanples
nibtratire o£30ORCHT $IE) hodihdld e 99,°Ctitne2 00 hads, for o thtd teotitacting

fn St%@ content of 88- 90% of the residue content of

e © fSad. Plots 156, 158, 160, 162 represent

resi duie @mi&;ﬁbﬁucafwdr&@eribﬂudﬁy fpfabaedio dekiaine g N hydro ger% uptake

%( actl e crude feed with the catal yst systems o
'gﬁ'ﬁ %e 1 ~valpg Sfe £oRfeyresidie CORtsRi aRdhONyEes Copfient.t fygerage
mﬁés%eprsﬁeaﬁe%r&ft&fcr&da SrédubE BrdMuQAUS ExhBPR 8198 are listed in Table 5
rel ati vel'y constant during Significant portions of
wddq-1tial. FIG 15 is a graphical representation of

changgd, i R %@h?g\é% xte;fre AntdildG oﬁf’ L{%ﬁ‘le BE & lé{:l}dr': g%)gotlauépl‘}; é VEIsus

versus run ti or eac the ca s
oh tﬁa@(ﬁﬁ’b ()1 e&h“pf theFaatat}sﬂﬁm;emi e6Exdngides 87D Tleprakeadd had a P-

APRI 0 obt ai.ned, b

Ol SRt P T LS AT REEh raeB BR P ettt

Produng Iobl&m8d bl contsipethe Icmalle Yeed Iwitheta€ foup batdliie sis‘fmlﬂis of Examples
viscosity in a

b ST rer A Rlodck, had B ML SGOSLLY, 88 R0

P @stuatabyst $161e@8 S EHxdMplds $10. AnfxdmPRAN 8RS P-vARR was above 1.5 for
I ncreased API gr avity corresponds to an APl gravity of

PRE of theduwn tme gt the epdiotihe wmd3G0rhenys) for Fxarpplgd 1, thpP-value was
g El avidnYthk P- \tahie%f E}ﬁr&ﬁﬁie 'p?od%@&‘oﬂ-éa@(‘tﬁl it 1'3%{ BB Yilak Yoe crude

of the crude f 'S a graph

feeh neasetntrial iecmlnsd reéaty/glewtacbmﬂu@ng corgagting é@e@canmlamlegzmde feed

'%ﬁtrl%sfiﬂ’%‘o g{ﬁ} hl? S%Ee e (.f) Sg,tcd’les $g bt ’E‘flg %}l((ig q%uct réained

®latively Iébm;t@t dﬁﬁ],g sigidicadt poitiobs 8f afae}ntreﬂge:mepomy@ﬁmple 10, in which -
t%g _Vapue rase .crude product obtained by contacting
e ‘¢rud 8ed with the catal yst systens of Exanples

- 8- 11,FIGe SIDE atgraphlcyl refrsitativn dEndd hedtugdn Udttle B cMY 828 (“H,”)

cont ent .. of %é ng.s 16% of the.crude feed Each crude
VEOE Gt iR E T 50Ty sarlystivstems it the Rrepense el ydmgen gas. Plots 148,
5008124192 r@&a&ngreanﬁirm ugfaﬁﬂblﬂﬁmé‘d bel@nRcOsRE cAYE FRE with
each trial. |G 16, the Oé%q%en cont ent of

2Rk otthg aaéalpﬁtémﬁ%?s 9f&¥amﬁ1@a 8714} 1genegiavely. Q¥m sy dragenatntake by a
G0 Ravsw: QtunGiid &%a egzidorﬂ%urs% if ﬂaﬂ%oye%vé(enof:’ﬁ‘&sﬁ i

oxygen content of crude product denonstrates t

3 RBeV0SE B gan Bleowxy @ €N léothp aagtdwmgmeuptémpcfel@ aghaei fn@i was
lregﬁvéiy%rﬁ&ht(ﬂgm §% NGB TAN was al so reduced in these
exa | e

Inferred that at |east a portion
of t rFéGcm magydpllmalqepreanmtlmgohegéuu @nieKly gginessahip owtighs

d d I .he nan- b i
e GERR G0 s (5 YR ShmdiBh 600 of e BRbiipdatrs svagms of
Eeagplds@nl 1¢ andichiod i fodr tridd, thddéeudcAR8d R ad Al @SoHicht J1138-
60.8(98%\{ga (égm 7 pg%% and a_ratio of hydrogqen to crude
e f rebgBRFARIGEE g@ﬁ@ﬁeed Platslag io8i 2 1gprgeeat residue
doRRe MR GRIM BBductaidd By é%%btn’%%ﬁ@ &u@@fetem 1081t
the crude feed. At a tenperature of z750 %

- gystemp ef Beamplqsells taseectyy.r As shyvafin ﬁi@rlég@n rasgglue content of the

crude product remained relatively constant during significant portions of each trial.
FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight of the crude feed.

wonoBwasmbe 9, at reaction conditions of: 371 BCr(UR2®4/042399

OF), a pressure of 6.9 MPa (1014.7 psi), and a ratio

of hydrogen to crude feed of 160Nn8/n8 (1000 SCFB),

the reduction of crude feed MCR content was 17.5 w %
héﬁdd6 a6 81 119 regreght ABF graviy afithedeudegedducAbbtained by contacting the

SR Rt byl et e abes 04 e NG B e four
@ﬁd,lt(;i eachegsticdducoit@ntiscusy id 9 ramgddrobassel 7N cSih ThePY BEavity
of t Ee crude feed. This |§wcr eased reduction in_crude

FRSRE BERER incrraspd hytlr A0 ds! dagies Hee inpreased ARE aravity
g&lrééﬁ&ﬁis@o ANAPILE Bt ik &@Jeﬁir&&fctsflﬁﬁ kdd E%ﬁ@l% 95. API

content reduction at higher tenp eratures than t

GrACRY B thisdaresliyhids! 16¢ dh@AﬁJegraY@ Hahegryda fegthes e
fog})gﬁ Vlggg;@%a%}g@g\%&ég%h ﬁ)‘ﬁ%%&%%eﬂ Coftef! &%?eszeﬁqﬂw@ighh

vetertaest of ﬂm addepedudy € Ch’r’)u@@upnmd:um (“t'WMiirleech of the catalyst

ITB.I nt ai h r ed/ t L-oroduct m xtu

AR B Al G £, PR LB D0 IeBR gl ffont of e omace
pmda&e,btaﬁxeﬂ e cetlading de dgudedewtt wigt thp editbllyﬁ&‘syM&ﬁﬁofaIxaﬁipfeE 8-11,

70% af th erti.es of the crude feed

SEPEY E?%;fé?clelpé uﬁ?ha@ﬁ%06¥598é°’thIH&g e&m&%ﬂé‘%\%} {fjgicpude feed.

E@ch MO RbduichBadeA TRy EhQpReht 1ﬁ§ r fe trag (N)(del) 628 Grams per gram
eC| fi cal I éur as shown in Tab each of the crude

ﬁ drorredugh durinesaeh @il Wit fhoyn ﬁbF IChy B theyeryeameeitent pijihe crude
bRAuG MRS EeHavAY cAlstalPer 0b M &f%gﬁtaéﬂi’é?}‘n JYE lPelatlvely

products had an average TAN of at nost 4% t he crude
Pensint aygermepniapbeidhecrude produdt Aamensiretenithaieleated nigstic ©%9gen

Qémé]d?lﬁdst at ?éduN'g/ d\én ﬁfe%gﬂta(?{glét Eﬁwg "1‘}4?{? was a?% re%meéi %éhese

tarning a e for crude
Trrenpdeselt age be en”crmdehamhleesua paftiog aﬁﬂne canbd:eyhp rconianmmg\mgmc

0% of the residue
Bt TS S BRI el oG st inink Biepaie
oiygtaineoﬂw’ﬁ@nd@ntent of the crude feed. The average API .
ravi of h crude duct % of the
gr avi ]{“)y}i - rreRFEO} ltloﬁmfiv@%t %é&??j %Ig)oog PSSt Ofga%MPa
gromx;ie pﬁD @elul @tratw hgaro b cﬂa&/cf&ﬁbh S60/NSEAS I(Iooo@fctpm the
crude 4: -Contact of a Crud

lfééﬁwwoef ﬁr“éﬁfeéfi %@% cmﬁw W@s 57 Pyit’s, kysedon theyweighi @fahq ehde
Ykl hAf"a Mﬁ%ﬁ%@@f@@cﬁtm @), a@the%mgg@ wrd- 8% rﬁlovgftﬂgdmﬁen to

M ni nmal drogen Consunpti on les 12-14

Pr@é%fegﬂ ﬂ@mqﬁéwm of gradeciept MCclj?rcqntmbwas Zowtlortasadionghe weight
%91‘&8 Rgyzones), each catalyst sulfiding nethod,

eac to al ‘product separation nethod and each cr ude

p r od qutExamale;Bs ptgegutipe caridgionant 34k °C EXOrF ) e pressour&xfipMPa

ot 2 s o PSesPn o ead f Do T op SE Bl e

yaaﬁctfomﬁbmbefeb@ M@R cdnl@t vve.am D% Ooabdiondt (weighdf thd@ude
r (zi-lct or. Silicon_car.hi POSI tioned at the bottom

Bed cAthicppsates 0§39 Qﬁw poxn hg seme Res R ratiomf dpdrogen to
E/88C1e8d, the reduction of crude feed MCR content was 19 wit%, based on the weight of

the crude feed.
This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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: Egﬂﬁnleyﬁel@regﬁik Jl’%cth}dpﬁNe(P{Vlél Eat I\

cont ai ned one contacting zone. After the
catal yst/silicone carbide m xtures were placed in the

woanmisaesazng zone of each reactor, silicone car BCUaS2®g/042399

positioned on top of the top contacting zone to fil
dead space and to serve as a preheat zone in each
reactor. Each reactor was | oaded into a Lindberg

f ur natleest hvaitnplemiemdﬁsiratdthﬂeomwtoif agrude feed with a relatively high

t .zon t he cqontacting
BB BvibE e B ot HhGiog B SR i dygaenile
aaiacihe the whids feaabans rodfbembaia ktiBillisy 4nd WikllereREPSE HEA net
f hydro g&ﬁ as. A catahéﬁt/5|llcon carbide m xture
8 %ﬂﬁe'y sSslerdedk Grageaodiigt RIBRFTHFS W 2Idnest <0 of Hetshme
Eﬁémﬁtﬁ@crﬁ@‘ﬁa@& g sA0R& pr ﬁéétg)fggﬁlpc?uedéino&ut?ﬁere within 20-

st was the vanadi um cat a
@(émﬁ 6 sgme P@Pe@%@fﬁh@rﬂdﬁ feehe catal yst was the

m)l y b%?egf{ﬁgélf}ﬁ%ﬂ%% lﬁé gRaLe th@cxﬁﬁ%ﬁ%h&ct Was %duccﬁg? with a

e cat was t
Oathaﬂl}bs&tn Wkp tbg [ﬂmceddel feedsvé aphest 44 lﬁkng/lrt3 c(@ff'aSCFBl)g Such products

RO A AP A oot BTG G o

Mﬁosl 6I%In’f/thé 1RANiIBCER)tent bHBY cwds febd hwHile rﬁﬁﬂtaﬁ[r@sasfuﬁlﬁue for
Zones

s 6. (1014 psi). Th contactln
12 Sl Toelof enBR e aithy NesAse A% e <0850 BRIRGHER PPl e S-90%
Gifthé fe@ﬁumtdﬁabmgbméife@a Brchvefagt 9GO &b Sich %d@ roduct
run tine of 360 hours. Totaldproducts exited %

8’6%](léc]t1|7%g°f2]éﬁr1‘é§0a‘i%t6ﬂk?féhes‘§|é%ﬁfﬁ?de hwvereg@APh@awtymf each
EXaRb8ucPwadelo- NY8) QEEDABPEAKE, Sutd aﬂdeq%% %&1‘11 E}Qe @Qﬁsuy of

determ ned for each catal yst system

¢rsh criylel piodedt wWap eikestda of 1@ vrscmez/qf@e(cr@& f@@:B) .and
9y ;‘a.olﬁvl‘,

2&& iSutio® WltB@FPBmlaniﬂdrd ]hranmtmtd»@Am[mhmsO lziawlta Mﬂmnan a -

glﬁ %%en Eonsgm]ﬁ% Ogﬁﬁl\‘,\AE%(ﬁn]?E[%sa@L y%c&é?ﬁf @ﬁ}%& ac%%at 1%9 number

mﬁltcahtyﬁtto,f cothctiny dogy BadhphRlyst sMfRling mahsd REM thtaDFFoduct
O5NnV CFB to_ 4.0 SCFB), . and

%eﬁ%faf&‘?lua ?ﬂ'%’&ﬁ&%\r“ ﬂ&% %ro%&m S5 WeER e SHPeRs CBS@bed i Example

£r amcitigsth fbreiids PGB at BfuakR IMAE S8l EerﬂleC nd &G&é 38d flow
it was estinated. that hydro en was %@gerate at the

fogpeh 1gpotorvar o the topat drerey ey tha hodem ohie reagtonf Slhp@l carbide
ﬁﬁgatg)gltltﬁ&ldat HDokHS of @'&ﬂ%é&f& Epsteﬁje td bot‘?ﬁﬁ' gﬁ Bftoﬁa&frgactor

urlng contactln ess gen to
w@@le N eratgstog ews. Aéllemhp v@alvsi/sdnowcmde mmuyajwcrg ehced in

0 Bl ML R SR SO b R E B L o
mmmmndwmh@ead epdcaehd getve amla; piicheal meeﬂs&htthoe OB#ch

f Add tact of th
N e e I I U T A R
origchteird: Ane€ tht@npicOthfine Wnll fhedottdi st . &S ch@¥®led was
t han éhe TAN of the_ crude produc uced fromthe

SORRFIGH BifReashnt MWS@%M%?HCGE&E%%@ 22%- 18.
CO Nt 9 Eatst/RilicSHEPo EEMEUE (40 En’Y RS SHTNCREAY BF 1h8 Bk con

carblde to form the contacting zone. For Example 12, the catalyst was the vanadium
catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Addi ti onal Catal yst. Each reactor apparatus (except

for nunber and content of contacting zones), each
woav@logs9 sul fi di ng met hod, each total product PCT/US2004/042399

separation nmethod, and each crude product analysis

were the sane as described in Exanple 5. Al catalysts
were mxed with silicon_ car

par tRhesphtpcing cengitiong éorth‘a?Pf?égg 1435y S‘fg‘JPH%"ﬁﬁ é%" #nfrofen

to?l]ie &{KYX' éc%aﬂrQQH&ﬁ% reddir WdsUge Nu€aeP (ﬂO@D/\S(EEB)eEHBV was 1 b7,
fromthe top of the reactor to t bottomu
amlfpretsbmfe meat.d dPa ($014.2ow)- CEesPacigLoPTINEF B‘??é"g‘ ingremgpially

to Egg L8 :Z@C F gg\?eE a agrﬁ)calbo% hnd Sla¥RaiAS A 309t QN 120 BP@S for a total

om contacting zone and a top
1ué Gittet B0 gourone. ﬁ¢ter the catal yst/silicone carblde

Fﬂe )a(gt’l%? pr(\éﬁlfltg Sg#g%ﬁ a&%ln o%gg]én él’g &9%8 GESCH

8WAS pOSi one on top o
ELAb1€ 9NNacytiftged Ghgke durihi bontabeiag wap daermamed foreask cat@ly %ts

o Sn e S sGRer b 5 7 L FBRSAR ad te cc
pidGal b0 FRNEST 6031 HEERAASIE 1Y rehyldRszep nﬁhleﬁvasm aeangs Hi@m 2.2-
two contacting zones, and the botg ﬁ_ % qygos
SQR\ﬁrrﬁziﬁne(BQI‘ﬂé '7\/%5 @nﬁ tb%t’f&ﬁ‘%rf)d\‘ﬁé ‘E% i% B4 r%{’@e om
Inggsa%}rpglleg fép d{nrhggém{]ll% & (BN Gudtsedh With the bivyRdalin/vaRdlum

an addi ti onal 3
caalys] I}&Ghjfckogelncupmk@ b Bmbindrangb O Qﬂémdwé}o QA dm’/m’ (-0.36

BB SRt 5 P s e A AT £ e 0.5
pre pg{oﬁ%hi) g?tgb&rogat Upoake d/&BlES (i?ﬁf cpma@mgmp Wwas eptinmigd that
h;%ggaeﬁégqstge%g ga nggg% é\grﬂ t/ c Eﬁ%n g Z ld{lﬁné Jo%g%ﬁﬁn%?f the

oo cfle fR0 aRdighe tvbﬁhﬂﬁﬁn @a@etlgadt y6tihesitlonof hydregeniddgngrtontating ¢Bovs
' cnB) was positioned in the bottom con %%Q@S%q%ﬁzo& in
. lgw bironte taBeiE( Shig PrArsrer et R ke 8

gﬁﬁ %(yn% pBERRATE T Ry 6piids o dissibasthddetuden Pxampliement
e vanadi um cat al yst/silicon carbide m xture %n%e

fori8ys hydroggobiring oprgerting tqllﬁ%tqd@ae%ﬁlﬁea@@ﬁs R PlpgssEing p
(3 0mngﬁtl%zalga&n@aggéi{th@&ﬁhe ﬁ@& & tH He/rSd Ly e QL VAR AU Eatalyst

tioned in he bottom cont actii ng zone
peédubed heudedatoduicowith a &aﬁ\mhytswasﬂ@wghatnﬁhe TAN of the crude product

va stprepared in Exanple 4.
ﬁﬂégﬁgﬁ q%ﬁwggggﬁyst dig’ll'lcon rblde mxture (30 an)
MA@ ISLISO M@ tdchof A€ i dai eed (Wi Catalyst
Exa rrpl e 18 PYE%%&?} tO%G as rckeg poéﬂ-?tlge?taﬁcp&ntéﬂ?w ti'?ntactmg

oned 1n ea

z%ﬁ&t) %ﬁ&H B 5}759ﬁﬁfﬁd1ﬁ% mdod 2acH &l ﬁ@éucﬂl seBratizn hjetHodyand each
l es

chajﬂ I@O@Gt qnp]@g-lg ﬁ?g@gg@g&%@gﬁﬁ I(lf:%glafofé%l (glgai(s&s were mixed
W I{Zl’?%l g{%%bﬁa%qﬁl %19% QatIJHquﬂRs tihenafh@ab 1zaneatalydunless

ing zone, tom contacting zone, and bot

@hgrpoe indgdatedh @ he Efadft fsed flqwdo each gractorwas fiera thedAp 3]59?‘8 gpactor to
tggfg& ?#}g%{ea Lne S‘{’l?ct aloyBie v* ﬁf?mféﬁ &8RO 68t ofAsH RE&Dr to

ng Sondi t1ons each exanple were as
deplel 20 WHottdna bipponf E@db@@eha@ abotmm tandactng ganefapg g top contacting

gq[ng\sl %& %‘gthete gatgll}?s?/sﬁlggn%tcgrrbﬁl\a mlxgu?eoswvne}‘r/e IQI%&QQH %@%@ta&ﬁl bR of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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hours and 80 NnB n3 (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra

w0 20H6392psi ). The contacting zones were heat e#BCT/US2004/042399

increnentally to 343 0C (650 OF) over a period of tine
and mai ntained at 343 OC for a total run tinme of 1400
hours. These exanpl es denonstrate that contact of a
Eindbie g ffieeatevhdt incauded fanrhedfingeoms comdspondiig thal preheat zone, the
g}g{)e % e di Stl‘l(ﬂf_jﬁl on W th a medi an pore di aneter of
R %C PETHET ROV AERS ™ addi t i onal cat al yst
haV| NG eactpedampsd, R vdﬂlﬁhfnh EtAly 9 vasipiefardd BEMHs@ibeR M Bxample 2
(i(ler |ne§§ ran {yom 250-300 A, in the presence of
‘ﬁifa Y theaddtie C?Jtla Sfuces a crude product with
pr opemtp:@mplehat a@éc@lltﬁ)ﬂﬁnﬁﬁﬁlsf/ﬁh@)tn' c‘él%l&e‘}nﬁ(ﬂﬁe 3T Was
properties of crude feed, while only chan g by ‘smal

BoRiARed Ighe BYtOst enpeactingeones withde efddidenape eing the
gngl;ﬁhén\ﬁﬁi {/%?gr% Q}HBQ ﬂ{emog%egcfrlbta{'a E \?Hzgﬁ‘e 3f eﬁ% vanadium

tiona I Ng processi ng,
Wdy&t/glélnomqnaw/(da’: thigturh & Semipeas ppeidionalsin dkﬂep vedhcting zone.
Speci ficall 5, Fl gr ude
o oAt s LR oo srbidt mithie GP SV
positib@ed ingtle batonfocampligszohbWith tﬁ?ﬁ&%ﬁdﬂéﬁ@tﬂi@ da?‘g fhe

ced in. Exa 17ec a total] N /V/IFe
%85{3@ myjatalyst i %reﬁwéie aﬂr?ﬂ’@ E‘b‘n‘?tFé(ﬁ{nPJ&f 3. dihe frgaadium
&RYGst/BIiGor 51688 inkxture (300dm>ywad pc%ﬁ%h&?itﬁﬁé t\ss c&&a&ﬁﬂg z&fyfe
properties of the crude feed. Additional (%:%ﬂft e Crude
pr odu@Examplsdicarpdpriopsl saplvelésilicong miureit3there) aves peitioned in

QE BMt't&rM c&ftackil® ZCJTQ%H) fhetahﬁngﬂl 0&5 gé/t'b(eiﬁﬁ io mo} gbcﬁe'h anadium

feed. In contrast, crud

oeYE BY mmwd:m@empleﬂo e c@eémm @ataw/s@pmmde lalxture (30 cm®)
sgég)lgﬁlfon ,]mhd tgé&?ﬁécﬁﬁ%X Scosity and decreased AP _

ativ Vi scosHy and APl gravity of
the dnaaetempleda PyEe0TCldse Wanky @aperdtion, Neost drly, [@EA.) beads (30
AP it may be possible to infer

ravit
%ﬁwgpoqggmonedl P& CB%WW&FPE% ion of the crude feed :
was iQrudé (a;mds BESIS Mh-Al5 fok Exaplt a5 8 Qivig GE yRpetiesshndharized

L TR T SR AT e
ﬁél&l@ﬁidnb asp edntdcigg &dnd dlﬁ)tl%ﬁﬁﬁoﬁtaé‘tﬁl% 2oh8 88 bbtton] ﬁﬁb&)@rt B 'ﬂh@
econtaCtIrLg condi ti ons V\Bre as fol 'ows:

r:e%&t?ro Té‘F ol fase s gepdacied Wikeagh aiike eatelystpinghe l@fé%ﬁnPQ)Of
g%ﬁ’ g&l Qfon%?ngj&gmrtﬁ(ns( HPORK xd le ?Nglreecé ?difo@vsm@eﬁlo%f %ydro gen

, and terrper at the contacti
aaéme e wade pd pmld(ed! Oothe Fectopwas Hd Nm%/mf (1006 SCFBEfor thra: first 86

AR 30 i b SEB AL LR R AR BBl Rt THSYLTER o
@bssU2 was 0.9 MPa di®1H o psik, Tl&rmbntahtmg Aohes WérlSldeasr@lSncrementally to
R G T L DA T

}muﬁslyzed to determ ne TAN, viscosity, density, VGO
cont , residue content, heteroatons content, and

cont Rese RS ) COBKP & agruds fepsivith aEolymn 5 metal
s’ﬂﬂavﬁr%ea 7ﬁo'ré"§zeocﬁ§thﬁ’tﬁ§mtvhﬁ1ta thB8ad 4RV aR SRS 358 Alinl

comb1nat1on with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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Aver age values for the properties of the crude
products are shown in Table 6, FIG 18. As shown in
woablswe®29FI G 18, the crude product for ExanpbPera820vamd42399
a reduced TAN and a reduced VISCOSIty relative to the
ed while the

dth t d
toghetpg pispetife S qeids i b S sttt thefively small
h)gi'r@%@n tuptake tyiiBe elﬁlaeeeefd@e@ obferv&i.ght ratio of MCR

entf to asphal tenes content was at |east 1.5.
The Speeifotallyas shiorn dohelln 6, BiH 1¢5thg spivel nreduss hasonT ARt of at most

S d.r.el ativ f MCR, cont,.ent
BB IR LFROREE S Brt Rt e £ B i p0Ceed in
EMh 84 13-27 bchdadMIBat NVERE cdrerfCof aiSRb&|4Uenas ogPsdntdhtent of at
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S8R0, VR O DRIRIL o34 118 GBs 59906 bt L08R sty of

100@1@%@ﬁﬂteem1 g}ﬁﬂqtcﬁﬁﬁe oinde &edi um  zi nc, and cal ci um
of at nobst 60% of the total content of the same netal s

of theoahaddhe saye profuctprofdyged Wgderan-eatalytiecondifipas (Example
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vis@isity thdAPT gaamtp of thenirutdml feetl Bunhtht batreaded HS36Hstth raﬁdl décreased
Ai)ge cont, actlgg reater t han, 10h 1 as comiz%{ed
gravihy.diceax bf pass! o ialty fisySelfing apl/gt P lpmgrigigaet the crude feed
whd gy oducts with simlar properties. The ability to
sel ectively change a property of a crude feed at

Examgplesl 190 (lontacs pfis € rude Feed ab\fagoesaLHS‘t HElre ditdetifig systems and

allo t he cont act b rformed i
03 g Bs e Feduiped SeBRLIIR I b dDHEIPER S ojthe crude fecds
ar8 Yigtell AT SHIY 658 I G 187 Bi¥RbohREtiNESHRiticHs zu@er@wfoﬂbtv@vvamﬁ) of
treatment of di sadvantaged crudes to be perfor d

h}f&k@gm@as tmithg icrusls fedskpronidedtosthe eeacton seas 4bHNen (1o 1 000 SCFB)
har achl i ties Contact o o
PSRN o IMPL084 7 35 dritsEiphern O cBact LRSI @ 371 °c
(730 ntt)at@f) thggoﬁyﬁgt(l&ﬁﬁe am@)tah@lecm #he/BHS VViRIriAg cbaras@iBwa@Sincreased
escri pe I N a

nP The crude feed having the
o5t 3 pered ektime &oayl hn torb%he mraipigined@t 134 m&ﬁm& ap¢then the
LS v{m&q QEadeli& é@.’?‘%‘l%d%{h 'E"BQ& AP ML DG d WO

cata ys?s I n t%e t wo. cont ac INg zones I n t'he presence

of h[yldimgt;ﬂ‘e 19 thy adde product g anglyadiotdetefiinet TN, viscosity,

cont 3%5 zones re operated at different
P GPRignt, ges &Ptﬂﬁﬁt GREEMSTODfeRt 1R cprpnt of metals in metal

saftg ﬁ% &%5.1‘11@ Qs Hﬁru}ﬁ%{h% tifve Cﬁe?ﬂoh?%t the TRS VAR5 2%20121' 6%1% % &87 nt.

ature In ontacting zone was
AQdFge ‘aalmestfmotheﬁ)rdppdres @eﬁ thetcouderproéuctesd shavsn 6DN/6, FIG. 18.

Contaetrong iedire g S18° T fri@uarpotidorpatniin o5 Badareduced
T)Qﬁ r8d aSediRbl QW osity ML VES the lT’A}J aﬁcﬂﬁp %fs@&s‘ﬂtry%f i érh@e fe];d while

bott om cont acti ng”zone was 31 C (600 OF); aratio
thh}M’t{ gty tof therardde fredubt weas IQMW qf IMAPB@EB)Y ofithel crude feed.

e e WG Slabin G Bor el van 1 o e of he
MUFE é-’bntéh@ and Cs asphaltenes content was reduced relative to the sum of the MCR
content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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gas-liquid phase separator. In the gas-liquid phase
separator, the total product was separated into the

wonoud@epreduct and gas. The crude product was PCT/US2004/042399

periodically analyzed to determ ne TAN and Cs
asphal tenes content. Average values for the properties
of crude product obtained during the run are listed in
Patb$seny, sodiinG, zid® and tadciumod at Iﬁ@@ 0% ad the thANomfengoﬁhmadle

e ant o
asp% qt%genmglééegg?ds ]ﬁlariq‘]u 68]?% ﬁi r%dug r ‘G’ﬁsegoﬁ?oo/& ghthe sulfur
baderd nf the erudgfeed AN of 0.7 and an aver age C5

bt G SATHR S g EP Rl DorR e SR DB e P OB such

ﬂfat 4 DESVtheestthe doigicting Sorlis pregcer thd:i¥ @h ' tab orfpared to a process
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t he with a r at IV
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femperemohin ¢heatop bentacding mmswsédo Bbg (S@O\i’ﬁb eratid s hy@rogen to crude

es,at st cont ac I |.ows
o8Bl TR R B RUrBenl o iicn i DBt BT r o
ex aﬁrﬂiceitacﬁ@ aﬁﬁi‘ﬂl@hi ﬁil’tﬁéb(ﬁﬂ’(’pdf @htabitgadose Gatelas félfov@r SH,?«]S'VCwas 1
|ds t hat a e a tendency to foiéné)éqo%rrers and

FRTGE® HLOF BoHoR TRCHRE fons 3 o T} a0t hydrogen to

aﬁ&h’ fokd wid 16K IN}EB&3 (1000 S@FB)TBh reSHRBy ALY 0Pa B12)- p51)
Renmoval of these corr?oun s at ﬁoovver tenperature all

such ThsAgselureriict ¢xited thedrtiora qomerting @onerfag wab injrodwegd @‘mathe
gk qlqﬁﬁ;p%s\é%g ratbi8h ﬁ@’ga#1 ﬂgﬂ& ?ﬁds m;)taﬂl‘taorl thi ﬁ)t&? &)rédﬁl& was

cat rating eratures
E’@D@ﬁﬁefﬂ e afude prqdhg ahil gast Tho ntude pioduct 7@ eeriddialip biealyzed to

NS and a Catal yst as a
‘é urryw‘%?%“%a%%@ﬁgg I%F;{st and/or a catal yst of the
appl ifoatdge nal(. BOMd pﬁ)pgntlamsf odudeQr&Rrcobitigdisdudibg the run are

R AR e 5 oo e
SFOASE @EhmMT €Y adphaltdnes b&fkdﬁgomﬁﬁy fbd O MSe chREBRIIAEIHAE ad N

a range_from 85-425 0C (185-
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs

asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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797 OF), pressure in a range fromO0.5-10 MPa, and
rati o of hydrogen source to crude feed of 16-1600 NnBW
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to produce the crude product, the crude product is
separated fromthe catal yst and/or residual crude feed
usi ng a separation apparatus, such as a filter and/or
centrifuge. The crude product may have a changed TAN,
ir OE | Thesal conaﬂtdffgstaséfmeﬁlhumm nitﬁaetmcwwoc?ctr‘gau@ﬁgst €% of
al t enes tent rel at 0, t C ee

et Rk SR o R A momeola duinh PR e 106 TORGI e i grogpet was
vat et 0B P the TANAIT tReltLude Maean i Fovalusiolf Il.5 REhigh aas Mbintathed
those skjlled in the art in view of this description.
ACTBRGTRBFYE t his description is to be construed as
I | 1 ust Aatid:m/(&lstmﬂédyn Eﬁdnplé?s 6fand 20 ﬂh@vmg,lz[ ﬁl@ﬁ(ﬁﬂfnsfc%pthp)ﬂ:@ntactmg

ose rt.the
g Bt e b hesriep TR e B e Rbpen i coe
t hﬁﬁoxﬁh@né BiidtBo etharich éheirednetidn of 05 sdphattanad Rontele fcthe badk product
her.ei n e to t ake s, of enbodi nents.
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eXha%gedrut%L\rllg cg’n lleadn[egfne%e%{tt a d{}ferené‘ als. 0% e>PaIn I r&dlbcgl\ér? 1r}1 tile total
a@passmm aﬁdcsoahma caltgnt bettle crndet meduatrﬁormEXampldmas gnltah&d
agtbvetto 8retd1t11ét1%{1 ﬁf" B fo { aﬁé&t?sglu%;aga Qo um ¢ pic 0(%nhe Cl‘l%(% 81@1} ict
d ép)a‘r Examglefér\mh arhletively qonstard nmdskcrtzi@tablbrocﬂlhamme sthhilitp for
a%(% EQ%QQ%' L0 PQQhQMAng claimse.CLAI MS1 A
3 r08u0|ng a crude product, conprising:
ontacUmmgabwaﬁausﬂﬁ@@@fmﬁmhammem@mmnuﬂewsaMQV&sféchah
é{:ﬁﬁr @3{% %d%ﬁs%b‘f tx ?J C5 gileh‘lgl?é aﬁd') r&ertalféjsedlts of or amc
uct, erel e cru product 1s a l'iquid m Xt
ataclﬂs tigthaye d te@dengy tonfPan palyreereand(e cqretindsdevingphysica tpwlpertles
a%Qoﬂawg*asd/or(sa&messq%or%gmﬁp@é@an&nﬁmgf 'ﬁéﬁ&vapﬁme‘ the

catal ysts having a pore size distri IOI’]WI

meeaRngort VT smptratregtlog sudhsampoungo he remeveidicbrnihperiug
b%n&&-thé@tﬁ% %@&ch@ﬁglgttﬁé%f@ &itRd éﬁ%ﬁys@%ﬁér%g ahﬁg}f{é?r e
Sl ze dlstrlbutlon conprising one or nore metal's from
Commerntuesghat ang @ositigupdeffes thy ATt eontasheg 49pe.nor e conpounds

OfEx@MBle?l. (BA@ TR L @ridd FQRQIMA®h ¢aLRt £fa $1&y PRHuRdh&al
Table or m Xtures thereoT and controlllng contactlng

c SHaTEtBHer acaialystoh the applisatiqn(Ra00] ropitas or R Pe-4eeramne  gatalzyt per

Mgh x9LYe0he &fi@ féfeﬁﬁ\lnﬁ/]{ it heChBEAmMERE Be SR azitﬂ thl;'/éhldé feed

as determ ned Iy ASTM Met hod D664. 2 The meth L

c 284 Fradied; yrdgr thy fafopvinggoadifipns: raeraaR bt rapgrtom %625 e (185-

p mgyj Efgtprés‘éurélin ATk 12R%0.5-80 M'F@Szﬁld RAY0f Bkrodén H0%E tolPc9Eed
A‘%\IP é?e crude. f eed 1?:&]e met hod as cl ained in

c|° 0 dPif Refed quleoﬁ‘*fieh RirbiEagiop e to Fraducethy

I /R@E plot @MtHe BQA¥prodlct 7503%’@3123&1‘ fef}¥the dtal fd aefAfor@fdubieudd AR
of the crude feed. 4. The 9d as.clained in any of

C [U8i7 ¢ SCParation gRpATAYS, SYCh &s il E’ﬁd ¢ rentidperd ol b cyide e duct may

have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes

(D
Dn;D

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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isin arange from0.001 to 0.5, from0.01 to 0.2, or

from0.05 to 0.1. 5. The nethod as clained in any of
woleisme3929 4, wherein the TAN of the crude feedPCE/USE0a/042399

range fromO0.3 to 20, fromO0.4 to 10, or fromO0.5 to

. B, met of .pro [ rud roduct . . .
ofdsneBinedniie Rl o RS bRk SRR o R Fi e e he ipwpnsion. Tristo
beaiidatsyspidshit@hdfoRfb 6£the i@intibn Blidsigid ddatibddTekald afe tohR taken

crude product, wherein the crude product is a I|%§]d

asprsmples oh embeylimentsn &laments andrgateripls may hesubdibeted aer these
. f ' .
RSHf A Blo Ml s od SR ATR! Pl ) b e

of eligimmetichahasbotitilled itRpendinfPMlasoran® be appar@assd o skilled in
of the catal ysts having pore size distribution with

th%a%ﬁprabng%e Bengkis pEthi esgrtlpt;cgldgftthqgwem}ona&hanges may be made

. ' ' NBf- .G |

infF AL AL He bR NRIRA: Wiahte A00 DrBiI0HR ite ot the

invantien e tledcsibéd mnthEadllomingclefimd he Peri odi ¢ Tabl e, one
or nore conpounds of one or nore netals from Col umm 6
of the Periodic Table, or mxtures thereof; and
controlling contacting conditions such that the crude
product has a total content of alkali netal, and
al kaline-earth netal, in netal salts of organic acids
of at nost 90% of thecontent of alkali metal, and
al kaline-earth nmetal, in netal salts of organic acids
in the crude feed, wherein content of alkali netal,
and al kaline-earth netal, in netal salts of organic
acids is as determ ned by ASTM Met hod D1318. 7. The
nmet hod as clained in claim6, wherein the total
content of alkali netal, and alkaline-earth netal, in
netal salts of organic acids in the crude product is
at nost 50% at nost 10% or at nost 5% of the content
of alkali netal, and al kaline-earth netal, in netal
salts of organic acids in the crude feed. 8. The
nmet hod as clainmed in claim®6, wherein the total
content of alkali netal, and alkaline-earth netal, in
nmetal salts of organic acids in the crude product is
in arange from1-80% 10-70% 20-60% or 30-50% of
the content of alkali netal, and al kaline-earth netal,
in nmetal salts of organic acids in the crude feed. 9.
The nethod as clainmed in any of clains 6-8, wherein
t he crude product has from 0. 0000001 grans to 0.00005
grans, from 0.0000003 grans to 0.00002 granms, or from
0. 000001 grans to 0.00001 grans of alkali netal, and
al kaline-earth nmetal, in netal salt of organic acids
per gram of crude product. . , 10., The nethod as
clainmed in any of clains 1-9, wherein the Colum 6
netal is nolybdenum and/ or tungsten. . 11. The net hod
as clainmed in any of clains 1-10, wherein the catal yst
having the pore size distribution conprises in
addition one or nore netals from Columm 5 of the
Peri odi c
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Tabl e, one or nore conpounds of Columm 5 netals, one
or nore netals from Colums 7- 10 of the Periodic

woaisme3nme or nore conmpounds of one or nore CeCUMISS004/042399

7-10 netals, and/or m xtures thereof. 12. The met hod
as clainmed in any of clains 1-11, wherein the crude
feed has, per gramof crude feed, a total N /V/Fe
content of at |east 0.0000L AdMS and wherein the
contacting conditions are controlled such that the
crude product has a total N /V/Fe content of at nost
90% oA nicitedNif pAddkeing o otudaiprodiicti doenpeisinge feed, 13. A

Cont SPTPHETES G SO FARBREay s Grbbie g aacodgt tha
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@uddsaaf@he or mﬁreanetdlleﬁsm Co®omo ofithel @emdl@nhlen @r mixtures
@ont{a é ng conditions such that the crude product has
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cont eddtrolling béntativg eordétivds swvhelize i oide'WrddRctine b @AN dfat most

PApFRE TN a1t Fd S OERS B P iRl Py AR M Vicod

peset. ent of the crude product is at nost 50% at nost

10% at nost 5% or at nost 3% of the N /V/Fe content

&f 1 hEhcapeibed Fetimed s clampd, yhemidheEAN|ofthesanderprodugh ifgt most

§@>/o, b 304K 6 dosk 16N i1y GRME ERke Rt he crude :
uct Is I'n arange from1-80% 10- 70% 20-60% or

30 50Bkeanethdvbasiiaingdtia chimtlhwhereindee TAN®L the@rudpipeoduct is ina

IBAERShyAScE) 3079, 5000 o0 SRL e TN RS e

uc’t has? per gramof crudé pro
41 OOOD&Gﬂet@wmlmmecDm@ﬁﬁ obclgimarts3, whermin tBe 0ADDEAR: gndnmoduct

RS S D IR 205

&l ai Meheldetldal aswhhed in ahfief daiinallys twhssit the TANeo Y @ude feed is

size distri ut' co ri es .n additjon one or nore
et 1ange fF‘F’E'J ?@&W é%ﬁ“%oﬂ‘iocé Tabl e, one or
pore ﬁmwgmqﬁc@ém&om% fprifA@ or nore netals

from Col ums 10 of the Periodi ¢ Table, one or nore

conpoiwtsting a Grde fepd vdh anewsmprneatalysty g Hﬁ%‘i‘lﬁ? g tota] jpepydyet that

{i‘ilbfﬁhég tﬁécﬁ@@ﬁlﬁgﬁd v&l@renﬂﬁ&@ fiRE PR)@u@tSis £l; t{ure1 PPy °©@fnd
alms 1-17 erein the catalyst aV| the pore size

em @t MPbuthé omde tergh havigs pérrgram df ¢rivdmifeehe t@ial aoptent of alkali metal,

and arﬁFaﬁ%g' eél{hoxgét%o aljsg‘]‘g O(If o%&glc %fds %‘fléo?a-gﬂp b@g’? %ge(ms at least
aieeﬂ’elm‘ Gatalysts having a pore size distribution with a median pore diameter of at least
180 A, as determined by ASTM Method D4282, and the catalyst having the pore size
distribution comprising one or more metals from Column 6 of the Periodic Table, one or
more compounds of one or more metals from Column 6 of the Periodic Table, or mixtures
thereof; and

controlling contacting conditions such that the crude product has a total content of

alkali metal, and alkaline-earth metal, in metal salts of organic acids of at most 90% of the
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19. The nmethod as clained in any of clains 1-18,
wherein the nedian pore dianeter is at nost 500 A 20.

woheosrmeshod as clained in any of clainms 1-19, ROBUSRV4/042399
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the one or nore catal ysts conprise in addition an
addi tional catal yst, the additional catalyst having a
pore size distribution with a nedian pore di aneter of
at least 60 A, or at least 180 A 21. The nethod as

clcaiteRdf zitllfahgﬂeytaloefnd%lk@ilﬂéﬁea&h 26k, m@étﬁisﬂtsto&r Broiibladslif M crude
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A method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that
includes the crude product, wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed having, per gram of crude feed, a total Ni/V/Fe content of at
least 0.00002 grams, at least one of the catalysts comprising vanadium, one or more
compounds of vanadium, or mixtures thereof, and the vanadium catalyst having a pore size

distribution with a median pore diameter of at least 180 A; and
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crude product is at nost 1 or at nost 0.3, as
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14.  The method as claimed in claims 12 or 13, wherein the Ni/V/Fe content of the
crude product is at most 50%, at most 10%, at most 5%, or at most 3% of the Ni/V/Fe
content of the crude feed.

15.  The method as claimed in claims 12 or 13, wherein the Ni/V/Fe content of the
crude product is in a range from 1-80%, 10-70%, 20-60%, or 30-50% of the Ni/V/Fe of the
crude feed.

16.  The method as claimed in any of claims 12-15, wherein the crude product has, per
gram of crude product, from 0.0000001 grams to 0.00005 grams, from 0.0000005 grams to
0.00001 grams, or from 0.000001 grams to 0.000005 grams of Ni/V/Fe.

17.  The method as claimed in any of claims 13-16, wherein the catalyst having the pore

- size distribution comprises in addition one or more metals from Column 6 of the Periodic

Table, one or more compounds of Column 6 metals, one or more metals from Columns 7-

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

and/or mixtures thereof.

 18. The method as claimed in:any of claims 1-17, wherein the catalyst having the pore

size distribution comprises in addition one or more elements from Column 15 of the
Periodic Table and/or one or more compounds of one or more Column 15 elements.

19.  The method as claimed in any of claims 1-18, wherein the median pore diameter is
at most 500 A.

20.  The method as claimed in any of claims 1-19, wherein the one or more catalysts
comprise in addition an additional catalyst, the additional catalyst having a pore size
distribution with a median pore diameter of at least 60 A, or at least 180 A.

21.  The method as claimed in any of claims 1-20, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.

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

23.  The method as claimed in any of claims 1-22, 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.

24. A crude product obtainable by a method as claimed in any of claims 1-23.
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25. A crude product, wherein the crude product has, per gram of crude product:

at least 0.001 grams of sulfur, as determined by ASTM Method D4294;

at least 0.2 grams of residue, as determined by ASTM Method D5307; and

the crude product having a weight ratio of MicroCarbon Residue (MCR) content to
Cs asphaltenes content of at least 1.5, and the crude product having a total acid number
(TAN) of at most 0.5, wherein TAN is as determined by ASTM Method D664, weight of
MCR content is as determined by ASTM Method D4530, and weight of Cs asphaltenes is
as determined by ASTM Method D2007.
26.  The crude product as claimed in claim 25, wherein the crude product also has, per
gram of crude product: at least 0.001 grams of hydrocarbons with a boiling range
distribution between 95 °C and 260 °C at 0.101 MPa; at least 0.001 grams of hydrocarbons
with a boiling range distribution between 260 °C and 320 °C at 0.101 MPa; and at least
0.001 grams of hydrocarbons with a boiling range distribution between 320 °C and 650 °C
at 0.101 MPa.
27.  The crude product as claimed in claims 25 or 26, wherein the crude product also
has at least 0.0005 grams of basic nitrogen per gram of crude product, as determined by
ASTM Method D2896.
28.  The crude product as claimed in any of claims 25-27, wherein the crude product
also has at least 0.001 grams of total nitrogen per gram of crude product, as determined by
ASTM Method D5762.
29.  The crude product as claimed in any of claims 25-28, wherein the TAN of the
crude product is at most 1 or at most 0.3, as determined by ASTM Method D664.
30. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in any of claims 24-29.
31.  The method as claimed in claim 30, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.
32.  The method as claimed in claims 30 or 31, wherein the processing comprises

hydrotreating.
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