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

wgeonsroaldey rel ates to systens, nethods, and cararySk®4/042309
for treating crude feed, and to conpositions that can

X 2?2#@@#@%@&‘5*‘@95%@&%@@5@% TR InBbcmG A crubE

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

FﬁngWT kR uid mxture at 25 0C and 0. 101

MPa "Hiechréseat invention genellprepes to @stemameabes,caha l@&f@@stg for

relative to the respect.ive proper f the crude feed.
trepiRgryupe fead el temompeptiapsrihey ¢ wﬁ&ceﬁ 4ylBg syeh wstems,
m&HS% Wéﬂt{)lggg EMULE 8{1F+l§1§¥,tc@ﬁéln%ﬂq g¥mé}1t§ QWctib& heéeln relate to

és to y

cru econo ransporte Oor process
systsinsgmethodss and ca?tallystfs &(m doht/d:relsn ofin eriefeaton tbtai eroId&ct wherein

|sadv nt a advant a ed es.nm
i i st PN B GHLLC kS e S DR Geibos He andPah1 MPa
an@%a oﬁwmﬁsre(praﬁﬁlés 1Rkt atr@alaagwfela&ﬁ»%% tHd ﬁg&é géhy of the
crudes with a relatively hig AN may contribute t
cradrfieedi on of et al conponents during transporting

Dﬁ%ﬁ?{mi’éﬁ‘?&ﬁ I Aﬁz &ldl sadvant aged crudes. Renoval

E—COHPORERTS ..Jn1d|sadvantaged crudes nay
i nv Qifé&escth@tfﬂa‘%@bhé’ oN@dtd @sh#AUMpReE s ﬂﬁ@&@ﬁ&eﬂro%/m%ﬂldes to
various bases. Alternately, corrosion-resistant netals
berpggnaseicalbetansportedins pracessed vring genvsnienal &vilitins, are commonly
reng{eéggosm %ag%}ﬂgn%rémd Ihe use of corrosion-resistant

¥ e | VOl Ves & gni ficant expense, and thus,

t he Disivehtagal cradésaniay Bsludlb acidicidlonkits @it SéhtfiBute to the total
equi prent may not be desirable. Another nethod to

acicHIBReE (AN Ostidhe prigle fasdo Disaduepteged sudss vebya whitiyaly high TAN
b0 A RS SR e o
th@ﬂisaxbﬂan‘(agecbd:rudem [ anmras offaydia e@ﬁpd)neﬁtsyfr@ﬁfdmﬂ\.lantaged crudes may

rrent sed to .process the crudes and/or t
ingps Piepientlypegiakinas priaR sesporsmv haS0hticheses. Altemately
oSS 580 493 OELER RN YRR Yo
eqbipndint. f Thwulse cdindrresiprernsisteat motad péers poolveasighificanireaperss, and

g P B ST BBl BTk SR LR DL D e Sesrable

AR EhoBieihRibit cOXYASImaR e ollel JdABRM)of cEFr8aBH GBS to
bound heteroatons may, in sonme situations, have an

dl@de@d@md@e belore trmsawlgg andios prdeensinggy dhecdls@ersninqu crudes.
e rel at. anmunt s ne
et BEERIH R Bl Moy e BE N 11 e Ppf RERT PGS fhe cruces
anflfo® GRS RG Fprédiehs FodUdes frofethalerudes.

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.



10

15

20

25

30

cont am nants and/or conmpounds of netal contam nants,

may deposit on a surface of the catalyst or in the
woabd/oétdésine of the catal yst. Such deposits mapCTaSsm®4/a42309

decline in the activity of the catalyst. Coke may form

and/or .deposi.t on catal yst surf t r.apkd te .
Gur PRgcprBsd eritge BRvard it A el tnBul B gl b gaminants,
foreQahbi, hiekdlCeRAgha!, and/Beir6t Bublhg proaedsing disueH cides, metal ,
catal yst contam nated with coke, Hi gh tenperatures
conjarpthanty ahdYgr eeryeeinda of pstalsgntaningnts; wiay deppsitipn a surface of the
ctivi.ty of .the cat St / C t :
et e PRuSRS RS, ScaUSE ey SREPh B e
activity GEk1@ caydts of organic acids (for exanple, calcium
pot assi um and/ or_sodiun). Metals in netal S$I ts of )
or g&rkemay ifersn andborinposiypn explyst syeipeasaf agmd gite during processing
| v ch ..
of ByARAR AHEes TLARE pEFoRRNS FElen AR mELARSTE BRiLALLa coalys
cofhntednaduciker éHgh tengerateret usedaluripg oegensmt onhery also diminish
nmetals i n netal s%l ts of ﬁr gagli C aﬁi ds are present. In
theasHvitneh the satalyskand/of sausedhe Erierst INFER i cal |y '
deposd § £ EfaRG8 nRdtaltshiRs GB0rBhMS heids (f
nmet gﬁsah?]%ﬁ% etd aCF@ds?gﬁai lg?h%erslgla%i Cc aci %Iss rrsiay drgposi %1 s (for
exgmslt aratiir dtassium arel/at sediunme Mdiels wemetat salts| of srganic acids are
oSl o i e O S R PR dpamote.
dedali 8lor 38ldtwasRingOr gani ¢ acids, at the top of the :
catal yst bed generally results in an increase in

pr e Psacessesl s iteh cocymtaredinkon vemiynalggroesssescvhapahstals iy getal

he. cat al yst bed. reover. the. als in.netal.sal
sally gt ¥ artirens) ERSror e tELA AT, AyiivbRany
depRttale¥Sthe extBinaBEliARE 898@ calaliGe Sndl@Y id Melalistetsof 98k acids may

oxygen conpounds. Treatnent facilities t hatargr ocess
depliss ausfarentgbuincroidiealunges betwsesafey negisiesnpargeulagly at the top of

) , . £ di
,thecc%ﬁazxtést ﬁ%‘g Oﬁlegc.rle G 1& ?f %03%%%2%1&9’%? &Ea?r{Bl@, m&éﬁ ﬁ:}é@ﬁﬁ @zﬂﬁq)f

enco I Ng process .
ordh AR, aXNERP of dipaidigs bedvpererdibatadtsdtan igrease in pressure drop

rocessi ng, form hi gh i dat | f .
BNl B4 Rt B STGHE D e e oty h e ByIOBRVdad el in metl
sal?%]d;f?)?%rl%c e(tﬁ?r?b%%ﬁ fﬁ&é gid Qéa@ﬁg;}ti?% o?%?]lgf%{sispn of ethers)

t to'renmove fromt reated crude
and/Disadsmytagedraradbs hegninemilnatgenie guy gamesvmpdunds gl reatment :
processi ng and cause uggi ng .in transportati.on |i

o s Qo ot OS2 WS LED @B GO EY PLIRHO U2 grams
of EX eg af; RSof HBRVRARLETdHaPEniNAlePHOBI AR dusing Phocessing.

ons, consistent quantities of hydrogen. o
Orgariepsydey cnmpduids, hemlieiead, dysimgipreagssing,yndyf form higher oxidation

oS B S A g AT BrRE P B SRR & alcohols, andior

aci’ GRRA HYDxidMibe Bf SMBsF it dte ATFAOhLY RSreifdfe BB BE t@Bted crude
active hydrogenation catal yst, nmay be needed to

anil/ehinay comedeAtontanisate feqaigmsnt diringrareesssing and efvee plugging in

drogen..is costly to produce and/or costly to
tmf’%é’ﬁ@ﬁ%‘}lmﬁso treatnent facilities.

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

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability

during processing in conventional facilities. Crude
wonesaeidesty tends to result in phase separati 8aTMK2004/042309

conmponents during processing and/or formation of

ol oA, ORGPl e SRR e A8 o e

fachiiRsesses often lack the ability to change a sel ected
property in a di sadvantaged crude w thout also
S| gmléad@mgesi calfgn gish @en@lttﬁ exhipit spsahilitysuping prreessing in

o RRSERLTED LSy SR, G RO BBl o componss

durfiREipeBesHAd ahdVoafdtinadely afiaigsidabte bgerathiciseforakample, Sairegen
time, only changlng gﬁ a desired anount the content of
sulfide, Vaﬂt% bravidiexidelich as sul fur or -metal

co nb%ﬁlf&l%%#leﬁ rbddsdel S adh ?a%g\fﬁ'enékﬁ 0 Eﬁ#ﬁ%@ a soRERd Propgrty ina
pr oCesses or I nproving the quali crude in
dlsa@xdlhf@eca chlidé wathbut aiswkhglaﬁvamlyamenigmg uthes propettionvar the he
ercent of conponents contri buti o, the. ..
dlsaql\@a@gsqf et O BEIPLS 6QnVERHERA TRAEPER Hﬁgn fﬁlﬁ\ﬁ@%?&bﬂﬂy to
51ggﬁﬁgﬁt? i uéenﬁfxﬁ% 8%LiLA9iRa gl chidRal iR akhs @Qﬂ@ﬂfrﬁg@rﬁy changing
crude to the costs of diluent and/or increase
by aolémsedtamdmhﬂiee:onﬂaat ofi sadinantgpgeehts (sudess subid ot m@tal of
diluent to. a di advané lg}gd crude may, in sone .
confpmipapisy Hsthe dispdvanaged £8P ity of such crude. U.S.
Pat Sefnezﬁ’ SoessBs %Xm%ﬁhﬁ heGRRRIF cRide dholudebadding 2&ifhehOto
Meyer s to Grande et al.; 5,928,502 to
disBdraanthend etudeﬂ to; loﬁegjm V@Rt pgrcg@tarf@gmpgnelﬁs; conttg,blgglg tqds
dlsggwraag% tErequlttLanéégmgtsdﬂgfer% 1(13 L8 Trggeégrég}f ?ncre%ses co@g%f treating

disRARMESSE Srudsy SlceiBhe @3tk (ﬁ&ﬁl&bmsaha/ofr Q{cr@{s&tm tothandle the
crudes. The processes, syste and cat al yst S

disadennitaged druides. t hdditomaf dlest ordierantaged et may.dg some
s1tlb£ig>lglf GRBICLL s¥q,b?lﬁ?%?§ choJrun{%any of the technical

set ove n sum di sadvant aged crudes
geneJ, &I Pafer dloe. 6J5WIESI T talSuahsltan pedlt; i6627 7(X60rt0 degepl et al.;

6 Qarohi CHUKs SR S8t BerRah ety i a5 6 Barde et al
5,6{9?'7% Ly ?%a;éh{e EP ﬁmuﬁéstogi)ﬁmgétoﬂeﬁndjy 8511981 to Tanaka et al.,.

erundesir e propérties i'nclude
des'oeilbatvam@lsyprd)negstesmysn@msSamlf catatytsfor amcessmgnmdﬂsn tIe (pkenesses,

exanpl reS| ani cal | und h l

sy ot G b Opst e T fhesraebds BPP eV oG ARG e Py

be@eﬁ‘lgéQfmgﬁ}g@ﬂhgte%ﬁﬁ@ﬁrbré?&%%&%ﬂh aMeh properties tend
to cause problens in“conventional transportation

and/lo sum; chsaetdmaga‘damudqstgee@ally hasteunidagjrablecpreperties (for example,

Corro ecre sed rocess
relaiively) 10 ]\i tgb%rg‘ualﬁg ?rﬁ%tn}epg %@n gendency to
com% reIaﬁ%l? 1ah~§e am§m9§1 bf hfcﬁﬂgenﬁzﬁ@iﬁ@ﬁie@trﬁ@ﬂ) t@EANiRkirable

need for inproved systens, nethods, and/or catalysts

prépertiesinstedesielatively hifthsanounts efgindesiralipeeompenents iog example,

oducts. wi t hnor esi.rabl e pr
re G BipFio RO BeaRb i dna s R R b o Bl of
orgBid RS, a6l @Bari@b C?éﬁh&mﬁab&idsh} aﬂu@*‘pﬁﬁ@ﬁnéﬁbﬁttoaﬂuse problems
properties in a di sadvant aged
in convent1ona1 transportation and/or treatment facilities, including increased corrosion,
decreased catalyst life, process plugging, and/or increased usage of hydrogen during
treatment. Thus, there is a significant economic and technical need for improved systems,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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. convigesiQelsa ¢rhge

crude while only selectively changi ng other properties

in the di sadvantaged crude. SUMVARY OF THE | NVENTI ON
wonesnkiens descri bed herein generally rel at e POT/US2004/042309

systens nmet hods and catal ysts for conversion of a

crude feed to.a total. product r|3|n
mofs diRieblegreperich- DR s b0 A ThoifPHsROBY A Etfifeat pecd for
systehYS Rlckias, ARAs chiaBdtshBdtehi chdnge sglesed pldpertieslimh dlshdwantaged
conp05|t|ons t hat have novel conbinations of
crudo mpdln oniysseldstively shargingotberserirtipondhe disadyaniggedrmee
ﬁﬁsﬂﬁmd nmet hods descri bed herein. The
SU
hod of producing a crude
pr otiehtionsEB¢ritet heteic gaticeaily rolpteato G ste@s fracttodd 4nd catadysts for

or nore catalysts to produce a total product t hat
| %{qeé iRe2 f% uct GRBPIATIRE # FEME PIRFICIAiRctome
q
embg %1 htas’vﬂ(]r)]lg céﬂ%ﬁb ?rﬁegg?lﬁgﬁég&ﬁeggle{\g?@?lﬁ gtgneg%l ate to
comb@lm{sahaﬁhse hewel Ongnbunplmrfs of icampdiesity thbrefr. dFuohi cbi‘npasmons can

medi an_pore dianeter in a range from90. A to 180 A
be ﬁbfﬁﬁleﬁbngélgtth%@%e&s apﬁ %‘t‘gg‘ieﬁ‘iﬂ?ﬁ 65t pores in the

po r Zhé I{\%ﬂgbrﬁélgkfﬁ% h %tﬁl@lvdf:ﬁ?cglrcﬁfy Lcrli@pRlset, confprisig?

ian pore di wherein pore size
con:tacstngl durtideofeed svithondet eond cegalystbyo wﬁdmel\ebmtab gradag@hat includes

and con %‘EL‘& er%ggﬁ rﬁ*ig.\tl n u%gg%%lg 1 uggkg@érﬁi‘@m MPa,

thet Jf'ﬁdé:fel‘:‘&i Ea\flﬁg g T ANEE Ri1EnsT OB At ai‘%agﬁ‘&&r dﬂtﬁ@&tﬂ%stﬁ%g a pore

) he invention al so provi des a_ mnet
sizp dtsd:hlhntlng Vﬂth(ﬁ md@alp pwlﬂ@ametwmnasgm@om&@n‘% et 3(}16, with at least

oS5 O S B SRR o 5% B

* ~'vw1ﬂh|i}§453 RUfehPmedias poleSlid@ndte] whdrein Kord stzealistZbutdn 1§l:ﬁdeterm1ned

101 MPa, the crude‘feed having a TAN of at | east

by @\SiMé\ﬂeth@%BM% and rontrpdlingeqitesing cpaditions suchgiegthgicrede -

o LIS 0 B0 1R B AR S i £88 s
deteghinkd 5y ASTNVI MethddEDp6t.e si ze distribution havi ng, per ;
f ly f 0. 000 é g
%?&1@8 @.h\{cﬁ?élglbﬁ]zé B]iOV;ﬁog;né Il’ilﬁSl]l o Cg}ﬁ]ébwgﬁglg duct compr ISII’lg
co@%{:a’tfrgoférﬁan d Y ;H?ﬁ% lo? inoq@lzéfgﬂgﬁg Whro@ficd Y 6k Eﬁﬁluot that includes

I ng contacting conditions such
thet drade produds whiereinrthelaotle pasluet iTANqofd raixture st 29Wemd 0.0 Ak MPa,

TAN. o . d,, wh i.n TAN i t
theresyt 8 ROUTERGAN T 5t e IO B o PG o B B e e siz
d1s%b1.§foﬁ%ﬁi @Hleélaﬁ gHﬁQhﬁﬁ&gf‘&F at 166810 A Shd\ibterf@itdast ASEMEMethod
ne or nore catalysts to produce a

D41262,adnd|cth©emdvstthaamg itecpard eige tistritntion dapingduee granwhbeasalyist, from

d d [ id
0905 o, PO aldm et Hihg o SR By i Gifbounds,
calgul%tedah‘é v&iﬁ%}ﬁ bﬂ}ﬂ@%d%rﬁ%-f%l@ﬁﬁé‘s thédeof; @ﬁ@torﬂftﬁhﬂg cdnfeting

catal ysts having a pore size distribution wit

conditlprgsugh et &ea:mieqqro@fct has 4 EABY 0fP8 008t Yo @@ﬂ@rmlﬂé’@ the crude
recd) w1 RN s G EQE R P L R e s e o ©

Col umg ifvedtioh BBo PRIvided iaGnetiad & prodei a efd€product, comprising:
contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

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

woanmisaeideng conditi ons such that the crude pro#dcuskmg/042309
a TAN of at nost 90% of the TAN of the crude feed

o S5 s BRSBTS BB tion

. coMpRHHE bne S0RBFel AN froR®CbREid 60f the Q’Fetid@lcflaﬁlé vhd br more

or nore catalysts to produce a total product that
comprundd o onther mptedeetpls dipit olupes ef e figeodie J?ﬂ'élep%@%wes

o TR BP0 A 5 o
mo¥E9Gve &f %%Naﬂdhe?drudieﬁsd witepsin AN i asateadrmmed by ASTM Method

conprlses (a) one or nore netals from Colum 6 of the
D6péy i odi ¢ TabI e one or nor e corrpounds of one or nore

et gl 1rNe Q%rx;l fod. rQ&u&negTe?‘alu@ gfd' uct, comprising'

m xt'ures ereo r nmor € et a
cortadtingn didofeed h\éthRﬁ]ElotD diote Jaddlysts topedoce arota puuimpbﬂhatiacludes

th%ﬁéﬁogﬁct*”ﬁﬁ%g@g? EGF BORLCLAA R BINRIE ST S SRaPGL MPe,
theogmdeofegd n“? Tﬁl\igf LR 08 Oastdé&%lnnﬁ‘al BYRS BV A 664 Nand at

range and control I'i ng contacting

u leaemrél dﬂt}mmtzﬂysm cérhpitises:He) areuatangre cakials floasCalummNd of thePeriodic

st 90% of the T f the crude Al
> RS BPRPR SIS AVORE PHBA DRER! 1%t RAGRRbos M epaic
Taﬂfeoefﬂ HESurds MREdhnal(b sy qqhd}e nibt4l§ Bef OIARHCI0, of the Periodic
conprising: contacting a crude feed with one or nore

Tablet aeygtrsorecompodtdsefane ot ﬁllorqdﬁgf@lﬁcﬁ'om lurnim &) gfiths Reriedic
ﬁ :gﬁpgﬁrﬁg‘%g é@t@@%ﬁ%{r}% e}%% {al ‘%1 89 fcjg)lrtl% oh?né éb H‘Pelt'dl % total

CoAurdAY nRtalds id £Aske Gody1 BN, aﬁwcmﬁ)u@tg mmnﬁ@t@wmrs such that -« -

conprising: (a) a first cata the first cataly

theeruprodpeirhag aa“pﬁl\l)pf gtimest 9@%405" |t%TAI\If ofghs erudefeed; Whereln TAN
is ﬁe(%%r%,qge@ Of s TRNEIeBlod FHea. Metal s from Col.urm 6 of the

bIe one of nore conpounds of one or nore
et afhe ifiventivAalso providesta rﬁehbo@&ﬁprodimamgl' a bﬂude prmiluc’u,l bahpudsing:
as weight of netal, or m xtures ther

confagtip erafefapd pwith ¢ne as masp atalxsty m/glto H%Rﬁ W@a pé%cfmbﬁhawdudes
the:’r%r}lg@ﬁr@tﬁg?tg%@eme cRide &)ﬁﬁ%%t 19 202u S A wRki 29P€ a8 0.101 MPa,

rom Col umm t he Peri odi c Tabl e, one
thoerudofeed bavipg aithsN of atdeest 0.3, ant the e at mofe awal s comprsing: ()

f the Periqdi bl | cul ate
B L P b L B oo
or&hO6t: Bh@Gﬁm%MetﬁH%?mﬁ @%Iu%{rﬂd 6f he Q’@H@&lc Iaslegond Y Rbreat

nost 90% of the TAN of the crude feed, wherein TAN i s
coapotedsarfming edmioye ASTEM fm RotinDe6 of thﬂtP@rnodxsa&ﬂbleo paleylaigd as

BRI P BP0
Law& mOp@en@r & e rms ahﬁetaflﬁ ﬁBinC lumn 6 of
peggl%ﬂprrgf of the er i ogll c Tabl e, ° or mrxt urr es t hereof Sumn oo

th Bgncadusmghig,rqne mamm edrhparindg ofonestaoTg miela orrelapn 6 of the
P S bRt TR o408 AP Rt
confetinh e Ritibnk Beckc@bethy Siudb plodactiek @ TAN @f at most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method D664.

The invention also provides a catalyst composition, comprising: (a) one or more
metals from Column 5 of the Periodic Table, one or more compounds of one or more

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material



10

15.
+ + Pei@ddié Meb1BRSr dhiktE &Y MREeST; 1) qll_ﬁlgf)@ﬁ nigdrex] BRtiag 8 thetOflumina content
a

20

25

30

di stribution wwth a nedi an pore dianmeter of at | east

230 A, as determ ned by ASTM Met hod D4282. The
woneskien al so provi des a catal yst conposi ti ORCT/US2004/042309

conprising: (a) one or nore netals from Col um 6 of

the Periodic Tab ne o C s .of _on
b i O ORICGL P IEEE. O BT BT B G i of support
mat&iXt Y§ 8SetniBEEBY k-rhPliffadiopPaid WHﬁrémrth@batbll@w Hag adore size
thefa al um na content of at | east O}E gra of theta

disaibutipmwith@rmegtiampere diampieral ahleawr3814 aasie@émembﬁ b B

-r Lffraction; and wherein the catal yst has a pore
Mﬁ?ﬁ‘@@?tribution with a nmedian pore dianeter of at

| eaghe H%entidn Aso slovRIesh oaalybycohfpbbitivi] ctvmbriaﬁ@ 2a) ohb@r more
|nvent|on al so provides a_catal yst conpositio

o Of thenReripdi - RBE BT Bors G RaIgRAL eneg more

TR P R B DM B 08 s

havdfig &tHeta eﬂﬁhﬁia&:oﬁfeﬁﬂbm lleast0. 6 gedfmg dfgheta Rbmiioal per gEathoa? support
one or nore coppounds ff one&%{)‘fv re tals from

malggiels #hAGeBRnE B %-TapaiIragion: creigythe fagelpidias 4 pore size
dls&i%%p&%mh%%cﬂ?ﬁ HBIR A d dHBL ot RhsthBYi N %is AelcRfiRd Bl WE TV
content of at 1 grams of thet'a alum na per
MethalD482support material, as determ ned by x-ray .
diffraction; and wherein the catal st has a. oe)
i SAhS BEREIR 459 FOS e BRaHD R PSRRI 4 o AE pore

mefdOirén CASmASIEHE PEHIRYTAR] Mhd/Bt heek (%xﬁ}&%ndér B€one or more

i nvention al sSo provides a nethod of producing a
metzdt Bibmdiolumn Amfited Peyiodiohblaniong onmeuppetals fim K-oduren 6rof the

I f t/ I
PefBE A i BHREGA Tl A R CADRRGh B e

Col utm 5 of the Periodic one or nore conpounds

of gfleast@. | @rampekthatatalyming pengrap of sPBPromaickal, pedsteapiped by x-ray

dlf%?.(glo% ad wmreﬁlt{;xg §rft1t£1 9%}%8%& Ie sg% &15’(?3{11!1%&1} Q rﬁ%?}ngl%ore

Ui ha enperature
dlahmtoféaeamso Ands feemingl bhaSTM Mestatd D4dser ein t he
catalyst has a pore, size dlstrlbu i on mntﬂ a nedi an
por & h@iinyeaies aly prgvides p aedhod ofproducing ajcaly st GomPrisire:

co@%ﬁ% o glg Gire of Bfork Hl\éfa'ig fo3BrRb S Mbﬁ?ﬁll)ﬁme wherein the

ucing a cata conp sing: combi ni ng
supposippprisestheth abmeinarandone onmload of ﬂl@nfetﬂlmcanpnsmg one or more

e PO oAl (Bt B MRS El e LDE, SR Rgt L S OTP S S Shore
meERSREHEREMARS e PRIRITRIA, Br Hl%@hé%%f Refireht® the theta

Periodi ¢ Tabl’e, one or nore conmpounds of one or nore
alumsbasuppbrtomidohitme 6t afenpheatipe of aideast 78b P €, andrforming the
al.um na

collyp SPERire g ot B Bt St Pl ARGl b iogpsger of

. 1ea9G3 030 disTaeteBh R btV Method HAgERI N the catal yst has

a pore size distribution with a nedian pore di aneter
of Jhe invastiorp@dso provislss daredlras af @odging oA BT HSINIDSDE? .

combining a support with one or more metals to form a support/metal mixture, wherein the
support comprises theta alumina, and one or more of the metals comprising one or more
metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta

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



10

15

20

25

30

The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
WQi200%/061686 Or nore catal ysts to produce a total POT@SDY/042309

that includes the crude product, wherein the crude

roduct is.a d m xtur.e 01 MPa.
carflySt Berain g serofil g o e Bt PT % Red phiciagpeter of a
lea@c%oq& ak [etefAtndl b5 A TMWIEHoADARSE: Si ze di stribution
th a medi an pore dianeter of at_|east 180A as

det ahmnvemth;yalmwm raeetimia prodyeing %@ué%f”é’ld})%tt comprising:
th
conlfifin.erifs 8% 8 oh oF e LAHAPR ORI A0 plfibinat inoludes

therﬁﬁdeqﬁb@cTameeemmecmﬂe mw&ctasmilqmﬂdﬁlxufre arms em and0.¢01 MPa,
metals from Colum 6 of the P ri odic bl e,

therarude feedshavieg @ AN alrd 1eashe-p ot ‘??ﬁbo‘@o?ﬁt %92}‘[@@3‘(5 having a pore size
aifRfob iy Uit IR G IRRCOE Rl RO Rt v Bl

Maodibt 282y himkthe leytaASThAik] the pofahze diFthibutior enprisingithsta alumina

rovi des a net pro ryde product,
Ewn@@rﬁ@etéégqoabgp e BeRofh TaRieo: s re sgmpounds of
on& 81 @B%%ec‘tafs Py & 0E e Peripdid VIQBI%Q §PmBeS ﬁl&&)f and

produce a tota pr uct that includes the crude
coptrallimgtantastieg eomditiies such thet frecdudstproduchhas g UAN off at tmas90% of

) afog e Fofealted TR A Bt KRG S Eb e

of ghe ﬁrﬁ@ﬁﬁo@al@@ﬁﬂ)vﬂfe@ B @hodoRESMCRRY a GLadHRIduEH sifprising:

feed, and at | east one of the catal ysts having a pore
comasztmgda atdd foed wath aneton morereatalaists pothe persemastadie hyrirogen source to

as A 2
e A B B TSR PP B
llqhial%lxhﬁ@ aCIIR iy @U0T Mﬂh@ﬂleasrﬂa@awe@;f haind D TANIOL4At ddast 118, the
TAN of the crude feed, and to reduce a content of

crusie Jeasi having Agerry Eghecitet 0 a@@aﬁpa@ﬁeg geapsypTioprygen g gram of crude .
ﬁaet%lh gn‘%feat @éagg&%toﬁﬁ‘é%aqg?fﬁgﬁe thees%e dﬁg’crl umﬁq_%%éi’d;ﬁ} pore

en conten e fee ereln
dlaax&tefeifef Rhaiod Ayyas ASEMh et Ibga dxs:m MetholDd2§ Y @nd comtaling

IS as determ ned by ASTM E385 The inv
coaqagtaﬂgﬁpadufla@%t%em éf“’xg & CHge é’r‘&ﬂlﬁ e’ﬂ%ﬁé{% at most
909’0{3@(?1& §RGof HO gg ddAarit t%rrékql%e LeBael dfbrodific Q)E Cgéﬁrc@ntalmng

ysts to produce a total product that inclu
compuatels ;sudﬂuhait the whele iroduchiesanwaggqr aatant of at most PG Ui of the

oxgge);afﬁ%gn%:p‘? éf{ g%gp ?@%%héﬁ%ﬁq %ﬁ ig, a%get%tﬁﬁg%% lf))? %STM X/}ert}%d D664,
an§ 8k eﬁ%ﬁﬁteﬂﬁg h§ Geteﬂﬁhe&BﬁmSQM sefRlayssgs. at | east 0.001
gra f: one or nore netals from Colum 6 of the

Per iThd |11mveiﬁ’a¢m aso pmlcbvs ampgteodcofimyodireing oerude progpctppraprising:

coﬁ%&%sﬁ%g%%@ one gr fn?ﬂtrg ?ﬂglgétls ?cﬂ!%r%gg%ba{ fta %racld%g% #hS 1gcludes
th&&ﬁaé ﬁﬂohhé'igwﬁé}eﬁlétﬁé Efde pRIAALL ik @ BguRluaixtirbat 2a°¢ afd0.d01 MPa,
hour | dﬁace vel oclty in a contactlng zone i s over 1Ch
€

thelgrudn aving adé\p pﬁ@ﬂleast fdsand at ipasopnenf theeatalggshfng, per

t he TA f t.he e fee r T
et b A P Bttt ey S m e Gty s of the
Peﬂb@ﬂé'”ﬂi@& GndGthi6e comppluiiutiong opmoradetalriasi Column 6 of the
conprising:. contacting a crude feed wth gone or nore

Petiadis Tpblescalenlatnd apregBhefmeral, ar mpdiss dierensiandecopiolling
contacting conditions such that a liquid hourly space velocity in 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.



10

.15

20

25

30

produce a total product that includes the crude

product, wherein the crude product is a liquid m xture
wano@®e0es and 0. 101 MPa, the crude feed havi ngraT/TAM0®N42309

at least 0.1, the crude feed having a sulfur content

of | east 0..0001 grans of f r r i
7% o he R 0 BTt B PRl ST, o
cortbictifRlaeritt febd with @Rt 6P cAtal9ts inbe Passemdiof aTaltagen source to

one or nore conpounds of one or nore netals from

pro@etesmtota ptduchdafaeiudes e Teisledrodict, herdiR & s rpduct is a

. and .con [ d : oy /
i PR e T e SRR B P ot oot 0.1, he
cruldy déedgrningta salfeet@cdre df halbast VOO0 higidms ofishHsEper gram of crude

separation of the crude feed. during contacting, liquid
feerlotind 4 laplegnie Of heoiealysts corBpISIRG ORATANAS AR ?K%@n 128@@&] 6 of the

Peli i YGsy e b SR PE NIRRT B S mpRh el HoRmiPh of the

Peodicl Table hamistures therdedfjrand ocomtesitingéontating @oadifionssich that, during
sul fur content of the crude feed, wherein TAN i .Ss.as,.

co N O D 0 oS ML S48 AN 8 i e

se;%f’atfé)ﬁ SiE Hedk RYd AT dkhade IR houkesph 8/ R6i8Mn@nE Or more
provi des a nethod of producihg a crudé product,

comtastingizohegs ogamitldct, itrmcradeprodactihewingwi TAN of et wostiPeof the

t sts, i.n the presence of aseous.hydro 0
TASGS bRt et B PSR o RaPRe S i RRR AR B8 ot
sulRi:Q@HEht oMBEERHS fdehewREHET RNGS e detértnifed Byl SUMMEtHIED664,
at 25 0C and 0.101 MPa;' and controlling contacting

and sulflirconiast is acdeteinzned be ASH Yl MethaddD4204¢ i ng cont act

upt gkes hydr ogen_at . | ect r .t 0 .NAl R h fi o

epat by A5t R A T R Boles o Bl Bprisng
contBMERtd @Rdes® with@k de ode eablasl irdthe Praseiueidfy gasaius igdrogen

product, conprising: contacting a crude feeg wth
sodrpeltoapedudes tpmbpr@dé@éh%énﬁﬁdeéﬁ%e grdeproduetavaspuy the pride

proﬁlggig %qiqﬁ%rgfrle:lrﬁ pﬂt‘ %5:1 e hnd 03b1 -Yfle éoﬂt}bl?llilgj facting conditions

Ct, e crude produét is a id mxture
suct thaish® Giude tbed, hifing\eAtach ngtakeniiydpbgdeinrag a selntted tatayp inhibit
condi tions such that .the crude feed is contacted wth
phaspseprgatirnf the eruge feed JyFIBG &Pt ake condition and then

at &pg mﬁgoﬂ]ilgé glgﬁgiek' R B0 CONFbdcR a EA18e hlodfét, comprising:

hydrogen upt a ition being different fromthe
costectinpth drydly fegé withptydiogen amthietpresanceaafdna o moyeieasglgsts to produce

o B erogna: Bt st s e e RSB AREHEY: bloiGe apiavi

miRfRdMets 9 2dW. B 1f VP d8d EQaRII L &b%'tdé‘ﬁh% cSndifdid sadethat the crude
nore properties of the crude product change by at nost

fecd(vsomhaed wish hpdropen atesfinstihydregenriwiake capdionp prrpden aka second

f the crude feed i.nvention, al . vi-de
R o o S e L e
seond h98idgBYuRtakd siRitfoReandvhdt hy@deedptaky i@ thafitsk kgdrdgat uptake

a first tenﬁ>er ature foll owed by contacting at a second
e

conditipe tsznopirelledgo i bit Pevadue ftasirugs ged/tatal preduct méxtugdtom

o R R RS B o
90bael e do thANesPEctle dne@as indde Biopartids 6Dihe cnldeifg.

contacting conditions such that the first contacting . .
t enpdeanvention alseprovides @ mgherol pyadicingnerude aroduele sRINprisng:

coﬁt%{:]tgr?gcé j:rﬂge FE AR oF mdil gatalysts at a first temperature followed by
contacting at a second temperature to produce a total product that includes the crude

product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
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the crude product has a TAN of at nost 90%rel ative to
the TAN of the crude feed, wherein TAN is as

wdebwrogigsed by ASTM Met hod D664. The i nventi onPairgis2004/042309
provides a nethod of producing a crude product,

e R S T e L R L
corﬁééiﬂl% tBh® Qﬁﬁﬁe isVilD 961 30 W wer tda the adoed cdBadiink it€tipetature, and
m xt ure at 25 0C and 0.101 MPa, the crude feed having

theaprudq\pr@flucathaas 24N of 2 mash 30%rglative tosthe HAN afths cBierleRd,

R EAN Bias BaohFpl pLASTMNBARE PR 20, o1 P 9o

CONTThé $hvegtion &ls® provities amedthd Soff produdiiod auanudé pafdutt)eomprising:
Peri odi c Table, .one or nore conpounds of ? or_ nore .
comfaatingsh TPéIes PIRHPIS OB AT, cAREFS GPTOdyEa ial product that includes
R 0
iR AR LR, BARE 0 g 101 e,
thedrede R0&hading h& ADAD afledsh@. 3cthﬂ d:ald‘eefee:d haang 4 frdfue icomtent of at

duct h f t 0- .130% of t |
leagfg&)@(fh gr@\%ﬁ 10% giga: @Eﬁgrgo } g{egg qng ﬁ(f\}e?% %gg OP ﬁlesclé{taﬁyys‘is

I D S RO g,

compoumdé@a? oae nemhednehlsgropd Columgn G of thederipdigdiabte, or mlxtures
contactin rude feed th.one
e eap e AGL A PgfanS Spoiek % e PR N ofat
md%f Y62 PHRLPAN, of s Bl bl ehn@rth@@fuﬂé prbdatt Ha§ a%uiﬂn%ﬂn@%nt of 70-
m xture at 25 OC and 0. 101 MPa, the crude feed havi gfg%TM

130% ofthosul fur chrtarstof thelcrudhized.rwiapseindN frpas deteraineddty

R B

- CONMAThe ShvtiOR BlsO provies aimdthbSoff produdued & Biﬁhd@ pﬂj‘dubih eompnsmg
Peri odi c Tabl e, one or nore conpounds of one or

- copfgetiniesa ¢rmgerices MithPDg. 05 are EatpYF SRIPO YRR total @roduct that includes . -

h
sl PR BhERin P BRIOL i AN ARLARE PSS °C and 101 MP.
th@allc RRAhating hd ADANE atfledshe. lg:thﬂdmdee?eetl havieg a:resnﬂxae content of at
product has a residue c f 70- .130% of,. t he
lesbdil AL hFEEANS B BB OB PGB Faedend Bt Aer e it St
)
cofiriSb ShELPE M- AR T EL IRt P fhe [RHAdARbL Bl SiboR
comhasonqrsraf\onel esmarermeﬂatsdicmﬁ C]ohxmtué Dﬁgled’eupdudJ aplep dumixtures
contactj.ng a ,crude th ,one
oo b oAb anEe dafiigh Spdtiis e b Bradiule TN of at
m&'ﬁ 9@‘% JTHRAUEN, oﬂ’tﬁ@&ﬁﬂé‘fekﬂ &h€ EHEE tchFdihdUl@Js alr8sidud ddikn® of 70-
m xture at 25 0C and 101 MPa, the crude feed havin

138%ToNhofesaiue Iceliasmt of the crtl&ﬁefe@d wrd heeein AAWN isgs alewwneg by
0.1
A0 adDep w3k confnf s Bxietrinel BY AN o pG! B Z07

or NYe8nveRtiah alsb pRIvidealaunsth&d of probieciies tde grotiabl, Bemprising:
one or nore conpounds of one or nore nmetals from

comartimma erude facH evitbegriesuineord gaipkysts 49 pradeeq @ wéal predusbihat includes

and ,cont,rol lin ntactin iy
R GE SRR OB CRT LA PR SRS BB S 9L 101 e
thd Rd€ fééﬂﬁhafnﬂgd TANOT st legie 0r fdugtidefasd kaigd VGO estiternfof at
70-130% of the VGO content of the crude feed, and

leash @ c@rams/ofY §6hpes gram of eryde;&eds aadraé dpaghone of the catalysts

comprising one or more metals from Column 6 of the Periodic Table, one or more
compounds of one or more metals from Column 6 of the Periodic Table, or mixtures

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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ASTM Met hod D5307. The invention also provides a

nmet hod of producing a crude product, conprising:
woanmisaeidesng a crude feed with one or nore cat aPgstUs210a/042309

produce a total product that includes the crude

r oduc rei.n the, cru roduct .is,a |iguihd m xt 0
mof S obae SN o s erisdecd e o i ol Lotk dtD-130%
of AL V@ bntBntdf tROEkuad fde@ e vititeeif TV GORofRhBis Us stehBined by

obt al nabl e by: conbining a support with one or nore
ASidf Methddrdp30@ol umm 6 of the Periodic Tabl e, one or

nor e, conpounds of o [ e
CheTEERVBE RspprotitSs & elRifor B dicha f GMIEROHS, Suffrising:
corft@iiab ¥ dhudd fe6d (elone anthoferatalngs toysrodwdeal tpeul proytuct that includes

heati ng the catalﬁgt precursor i.n the presence of one

thegrudemredust| wherela sht ards prgdedipe linwid mixtue plepp&r A - £01 MPa,

bel = o . . =T -
oL e T PEAGE A Nt PO i
by:@onttixénd Adugfort With eneiciembreanetalffmn Ookmin 6 of tlePeriodic Table,
o Bt B B uf e G e
mi%tra%eggl)(egéosf {oﬁr&ﬁ %%%ta?s% Elté:@ﬁrs&r' QY &rndi fhe'c%i}‘éijﬁfh%a@iﬁg the

roduct, erel crude product is a’liqu
catsliyxtt precrsulr i heQesenek €.ob br hRas stlfie contatheng eupdvads aig

i scosi t | egst 10 cSt at 37.8 OC (100, F). th
tengheERIB AR AU i A foRPRIGE BSOS SiEh it G ude

t bi®osabahy AN GORP bhwleT&done or nore
prorqr%(t:ﬂalﬁg%fl}%&%ég{%m% of the Periodic Table, one or

nor &he omvpotiordalsoprovives @ metimdeofipsediicing & ericplodhet, eraprising:

t he. Peri odi able, or mxture hereof ; a .
CORSEER T Rtee e RGeS Gy Ol Sadie BT pregugt tpgncludes
thelir @b AR SwRerdinIBOG Y pidud is 8 liGEdahix@ire BDES °OA @101 MPa,

the viscosity of the crude fee

d at 37.8 0C, dth

therudtefopd beldog aNisopsiy okt amt 198yt Y7 HiC 10 Foohe Froa deed

API ity.of .t de f ( i i i
R R Y S O
mAS niRellfroinrEstuly ASTIN PMeidddTdb26 68e off herd congpuindnofdremr more

provides a met hod of . producing a crﬁaﬁlﬁrgdugt, )
megdspmstolymnioniithe Peringia T dileds migbesipetiolh Ard emtipding

. . i | 0

cofifllfle¥higlols AT Lrb I Foal Bl bick Uy ot D78 ST ot Mdst 90%
of thextiscosityasf tA6 cfide dieed a 3718 PC\VRa} the keuderpuokbict basdnghay AR gravity

TAN of at |east.O. t t al _
of Saniavicitis ARE Bk of b i Sy SECEThATT BN VemadTmned by
Aétath Mét@@b%s%{ R YRESsiHis ¥ 84 8 ABTXE MeB%d D2669.

ereof; and an additional catal yst,” wherein the

addiThe amesnticmblad peivides apndtisesofqnedusingwerwdCptodnet, gomprising:

metal s, one.or re compoun f . one.,or no | u 6
coRfas Hiec orBie feara ML oR R e (CRG s A B pryt! Barincludes
th&&{iaéﬁf/mﬁ& FROGIH the Bi%ds Briaubtiah 1ighR Mmixuee apz DUV aHd H1A61 MPa,
a TAN of at nost 90% of the TAN of the crude feed,
themredefend Tianing o TAN déatdeast fd danslthasmapveereodtabséycoppuising: at

NETHEWERTTRTN Y —
th&éof}%g@a&ﬁdﬁﬁdfﬁl SatalPstPRRGbiBahadditiéial pataigsicdontphiaés one or more
i ncl udes

Column 6 metals, one or more compounds of one or more Column 6 metals, or

combinations thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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the crude product, wherein the crude product is a

[iquid mxture at 25 0C and 0. 101 MPa, and the crude
wobeedd/daawsoa TAN of at |east 0.1; generating hy#COES2004/042309

during the contacting; and controlllng contacting

condj tions.such that, the ar t ha Al at
- ot heoRgion b iavidst & fieHod s AR (e Brofblt fmlsin
coxﬂ&tﬁgta%wﬂe%gd BthAad W Motdathl I66th. prEﬂlﬁ:el Ao btd@lﬁct&h@tﬁneludes
provides a nethod of producing a crude product

thecordsriredust: Whenein s ¢trde progveidea figwd mikiue aind® & anh-201 MPa,
B I

andofirallim fgwon‘%5t1@§c@iaﬁh&}s b@dh tikiathe bhrde prediet haedl ABI\Uf Agmost
a TAN of at least 0.1, and at Ieast one  of
00% i/ EA et dhapormse RS BAEP HAN Grfe SSHOTTBRE RSB thod
D6 8IL vanadi um or m xtures thereof; and controlling
contacting conditions such that a contacting
t enpa¢ Biventton ds@proviiesh nibﬂﬁ)d&ﬁ,prtahntlrtghecrudmﬂmdpctocbmprlsmg

- has a TAN of at .npst 90% of the TAN f t he T%)gl gﬁ
contpraingiensradenies d with e OB FITEAIEYS IPFRRYISCHOH Prowlict thanoludes

the:oc?ﬁg%[};rb&f&t E\*fl‘?é?elﬂrtﬂé’ él‘aﬁépx@dﬁ&tﬁ‘é’ﬁ il rﬁ’i&ﬁﬁé‘ G 2"59°@a1§(f (‘}‘ ‘1*@1 MPa,

conpri si ng: cont actlng a crude feed wt
theamededieedimvéng aTAN ef a l¢ast it codee least arealf tr cthlysts cchapnsmg
i ncludes . the crude duc wherein the crude .
Eiocine 05 et pOBPRITHS R (R, SmBHUIRs Ay ot i gogirolling
coﬂtglﬁl %rCHgﬁtlt)ﬁseglch it AGoRtadtY tepalatr®&Sdt 18420089 28d the crude

[ east one of the catal ysts conpri sing vanadi um one or

prodipetehas AN nfl st mbstvakael thernl ADY ofithg eunde deadnwhersin TAN is as

I ovi ing a hydrogen source during
ddg %%Y%ﬁﬁm?ﬁﬁﬁ%§£85¢%m1belng provided in a direction
+ 4. thatrhé snveiict fko pRvides a e dadf pré®icaigidaulepdbduanebmprising::

controlling contacting conditions such that the crude

1 COIpiaQimg@tCTh@sfead AR Cop- On MobEAtalBTn4prodiee artal srodugfghat includes . -
oSBT BSLAATARS B £ TH o1 o

theFUr@%Bﬂ%?d@ag&ngﬁ Ed&\l pf ardesst (. 1 caodpt :Ieillsmgie of ol @at4lysigc@mprising
crude feed wt one Qr nore Cata ysts to uc

vanagiu, G5e Q8 thote EHEPOYTIE PE&%@ YHE OF Fﬁﬁf@reﬁﬁ%‘ga@d Pm\mf@‘i‘ge? gas
co%f}l?%gé E/ggdﬂggﬁg Wikrcd @ur l:l%gmtﬁg %%QIOQ\I bérg ﬁﬁg in a

crude aV|ng, r gram of crude N
dirbetoa, that i$ cdvamlter Nb the/ fleov obuhb entde déedatnd eadtollhg@@ERting conditions

sudhifiohe b e Hone AT ALBUANG 2070 StRGATDN! BF crude fecd

whdketh PARSisthh gk Rhine@ By AR VetRsH DBs4at al yst having a

pore size distribution with a nedian pore di aneter of
| eaghe ii8@Atiomalso porvides hlmahlg)dcca:fmr@shxcmgga @r@d@pmduﬁscommsmg

that the oduct has t Ni,/ VI Fe, cont.ent
cobfpClngey Ui PR TR R e At PORCHLSe BBl inctuces
thé/\é}ﬁ&eepxedlwt/ WhérBinGRAERAE plodu@Ss 8Bk Bidthikade bvzsN?J de o 101 MPa,
Met hod D5708. The invention al so provides a meth

themru@mm@h having meti grapr ofcarede feed mppiabNH Y7 Feenntent of ﬁtg}efa;t 0.00002

r. nor.e cat al
T R B o S e g e
Vaﬁahi@i%r% r?\f/gﬁxﬁfr@ﬁtﬁﬁﬂeof $nd tHel vaihdiuii C/&ialysehﬁmgé p&@ sfedlistribution
a
with a median pore diameter of least 180 A; and controlling contacting conditions such
that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of

the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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at |l east one of the catal ysts conprising vanadium one

or nore conpounds of vanadium or m xtures thereof,
woheosmeude feed conprising one or nore al kali ReETAIS2004/042309

salts of one or nore organic acids, one or nore

alk ine-earth netal,salts, o [.C e L
o ot B o Bl S BB PP BRRAE omprisin
coRB&ting @S fe6d Wakh dne®d moe &a@ﬁlﬁkts coprodite Dot Ipkauct that includes

met al, and al kal i ne-earth netal in netal salts

f
thecargderpredurt Weerein the cnude grodgetdp adiguigmaiure ghep °C S and 0.101 MPa,
at l%?sr%t Lol Hﬁxg%atgg{!{osfc;éfﬁpg%h q)aﬂéch#uﬂaﬁé(#‘iﬁ%%{&gfnpbﬁﬁdgctff%ﬁadmm or

mlﬁﬂuk@théiaaf?ﬂlfetchldéﬁ’eai cothprisityeomeatrahors alkai mdtalamiaof ane or more
acids of at nost 90% of the aﬁghent of al kali netal
orggais asidsepnen s aete pfkalipe-garth metalsaltsiof oBe pEmgFe rggmif jpgids, or
f I
mighdindifot A4 BE A Eatha IS Rabi U oAt Bla, A iE content of
alkali geatal cargicilkidine ssarth eatati medetblysakSTRriganih cadldE)lof &ﬂeast 0198001

i nvention also provides met had rod n cru
1S5RS G PO GBI O HE: Lo B QUEHHeE bR g contnt
of Qlﬁcar‘ﬂ{ a1 CRAUBMNEHHS-hh B{e@aq U fhSmb@al #itsRE @ﬁgéﬁic defBtos at most 90%

I nc es the crude product, wherein the crude product
of tle cantehtjefi adkati metal, endtlkabno@rtdetol, immepbaalts\oforganic acids in

thegc;rlligrﬁgg q}.{;‘gog%é#SI %@?1%{3@] Iagtalng]g‘cgalgl?lil(r}a?{ﬁaé{ﬁ's 1%13'&11 %narlntet%l salts of
orgdn&aalcad&eis a@féﬁﬁln@@B@AquMeMdpmsor nore organic
acids, or mxtures thereof, the crude feed having, per .

gr arfhefinventioealse provides ponethodefimredicing 2 equde prodygt gemprising:
al kal i

B PUTRERSHD o BRSSP s e

thd (adEbahit SkBerbiamhe grude peudactsis adiqdidshixitire i 251°Qiand0401 MPa,
medi an pore dianmeter in a _range from90 A to 180A,

thegrufie feed PermBisiBY98LPr WA Aleliapetal s pf ore grgpess organigaeids, one . -

or %?r al%%lﬁﬁq%ﬁ‘?}e LUL1:0Be g% dr'hgor@ opﬂi éij:'lcﬂs”glt Rlxtiek me%of, the

I an pore amet er, erel n pore sSsize
criffesteed IRiving0perl gamsfdatderfesdye d:bthiycoAfé'ﬁt\kaﬁDnhem%Q alkaline-

d troll t aGt t h t hat
cay e g GERR SRSl LRt AP T st GPOOGTEERFS B agqge of the
ca H@ﬁl Ha@fﬁg%ﬁfo‘i@sﬁ@aﬁ ributiBn WRiha! meqcﬁllﬂ Iefdlef?ﬁ@émh‘a rﬁ%eq?om 90 A

t % of tLe content of é metal , and )
to &8k AL imith-aeBastioOfreofihe tatal nstber 0§mrts1ndhe poxgamecilsinbl@t@n having

of he crud er eL.n cont nt of | kal i
2 B TR B A Hhdramedin DB ey plesfh b Sigd disribution i
as @6leflBink S b?%SCf?\II RAThAED4A DD, AT Mﬂbﬁﬂlﬂ@co@ta’itlﬁ§ conldions such that

i nvention al so provides a nethod of producing a crude
thperuderptodugdape ntcsalr@ntembnf akali mgtah agd aldrelmeee@*t etal, gmaetal salts

or nore. t, Qduce 0 t
or Rt HP Y R BRI sb B B B Pt
mdt8] Alts biod%gﬂu@héiﬂéléﬁthébnﬁié 644, dReketh ddddenl/BRalkilh ﬁletal uﬁﬁ alkaline-
f eed having, per gram of crude feed, a total N/

earih metakt lncmet@ltsaltﬁa regnip agidvisgs degrminad b&tASTé\éé\{letb%Dé$ 18.

t he .gat.al 0

o SR BB AR PR Ralh B B AR pprisne
coabtingd chu@@fded 6A% @fe dringort O&taﬂys@ torp@dued a focel @soduct thet includes

pore size distribution having a _pore dianeter

theygrude prodpetewherginghe smdé PR @rhqum@%lﬂrﬁ apey eC é}l(%@ 101 MPa,
L e R e T

gramsidad pf 1eeki ohe bﬁﬁle @atabisal haNng‘d/ﬁBee siondistributibn stithrisedian pore

diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in
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90% of the Ni/V/Fe content of the crude feed, wherein

Ni /V/Fe content is as determ ned by ASTM Met hod D5708.
woheosiwiwent i on al so provides a method of produeCmysS2004/042309

crude product, conpr|5|ng contactlng a crude feed

theoit SiPhEIsRE0 FEES AL S BHTEE P Aher e 5! fhane G RUE diameter,

whBfeRdp6rt siz8 dastiibuiionds &9 d@téﬁrﬁn@i b2 ASTM Reehod. DAPB2VER] controlling
the crude feed having a total content of. alkali

contattiigsonditiensueh that dicegrdhprodvetihss a tetal iy ¥{F ecgptest of at most
d

90‘9 %3@ ﬁgggll‘ (,Sotn?e]fn(te g]gtthegﬁgdte o) g@l[%ilﬁ a@{nﬁ%{tgéﬁso&etermmed
by sslsz[EM(Mah(sdbsv@s)n wth a madl an pore d| aneter of at

I east 180A, as determ ned by ASTM Met hod 28 and |

t he Toatmiepden Haqpivgidcha %w ofi pradusing 3 eygde pryduct, comprising:

S

COrﬁerl 51 érﬂ%aﬁpg one o?n{r?g% gétc £t5? Ig%mgﬁdé%gor&ﬁgt}lat includes
theetidd Srollic@wikatinrie Gudé ptdalacﬂ:iealhqdldanikatrb at 257C and 0.101 MPa,

thegisi PG havae Foidcaptentiol ke Rl ML RHUL-Grpgpefls, in metl
sal‘r‘sod'ft f&cu?s] drak {eaSRY G001 34 #)é?aétrélﬁ Rf BRIk E’eé&eﬁﬁkas‘t b the

ts of organic acids o nmost 90% of t
catakylstséiat/mgfa pekksite disteibation witl aahédidn pae dm&ﬁermftaaleastl 180 A, as

ISRV RN T K

coﬁﬁghﬁhg oh® of’EﬁBﬁ:l métals o CoRindfd bE R Peflsdic TaBR, one or more
term ned by ASTM Method DI 3 18. The i nvention al so

coppowidged one pBmhsdnehls frose @ohmgn @ ot thgderipdigdigble, or mixtures
t act f
R S T R S R

“coRteRiAsT alf0idhgh], amhakAide-daf rBdtald B Me@UsHE of sreganiciagidsdf at most + -

m xture at 25 0C and 0.101 MPa, the crude feed
90%oniishe somigntofalkeh mi cang allsglinerparth medaly ingneal sghe ofpreanic acids

1ng10 ?uc? tg&p 'vﬁle?e(fﬁ gochterﬁ%? af¥ali rﬂ?ertﬁ %{cﬁﬁf(dlﬂl@ e%ﬁﬁ&&tireﬁl%etal salts

ne or nore organi ¢ acl or m xtures
of bitghRakcidsanss delnﬁnﬁﬁdald@ AS’EM Mamodg)l_%p@r gram of crude

f eed t ot al t t al d al kal .
| ediernyetian g59 Rovisea r%%dl@@ oSt e Pt cifprising:
coﬁ aCtie crg%)ﬁ%d K B o?'indr 9(@@0 odﬁ&ea ﬁ)?él akodicBthat includes

a pore size istri Utl a nedi an pore
the:l¢radep1e>duc1f whéreinghs truds @ro@,udas adEIﬂEiHnmlEd abys ﬂS’ﬁMl 0.101 MPa,

g 54282,. .and the cat tlr;rg / ﬁg eioore si ze d

thfa?fg ¢ 195G CPORIEBHBNG < THE F2s REOUY U RIS ATERG Aids, one

or St afichend @a‘i‘l’.hq{ilétﬁl s-gﬁpbl%neodi‘%&% & £ OMRBgRE (HRRDF, and
or nore netals from Colum 6 of the PeI‘IOdIC Tabl e, or

thewratie feed havieg.qef graandf aode feed.l d tatpl comerio ialkgli metals, 'and alkaline-

ettty opeed) il bl et S G B B000RINR 3Rl ope orthe
calffBsf ha%ﬁigtaspdi’é s196 gRRibktE With Ohedihn PHIS didHE¥erQf at &@st 230 A, as

content of kali netal, and al kaline-earth netal, in
demmmedénalA%TMfM@hgéBﬂéf?%@ndéherﬁatarhést baving apewcize fiatFibntion

I [ I
cofpsreonr pere rgn ol fof B AR AR HalistBhS braafy
coplolifdh dPbae dBmord1Betalt\iRsHh ICoMuni 6 0f HlePerideis T@bt@bhm@mfes
produci ng a crude product, conpr|3|ng
thereof; and controlling contacting conditions such that the crude product has a total
content of alkali metal, and alkaline-earth metal, in metal salts of organic acids of at most

90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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contacting a crude feed wwth one or nore catal ysts to
produce a total product that includes the crude

wonrodweiceo wher ei n t he crude product is a |iqui #CWUS2AB42309
at 25 0C and 0.101 MPa, the crude feed haV|ng a total

in it e Gopharinseniabat BN il nd il Ea Rsialy f Brege sots
of &@éﬁl@ Qcidls B(hrs %leﬁhﬁfheﬁi b§ AT M &ROADIBI® NE d Il an pore

draneter of at 'l east 230 A, as determ ned by ASTM
Vet RoglinDaesm alsopiovides &aeiof predpicing aeprpémer@pczecompnsmg

ol AL TR0 oS 5oLl Bl AL

the ‘éfudé%@ddwtvﬂie‘ielﬁ fRrorfdy produd 150& liglid nEiQfUr@di a5 "Gad&id%() 10 MPa,
m xt ures thereof: and control Ilnﬁacontactln

the @U?hl/fwdoh%’lmwt%l AtV /Fpsortenfod abfeash 90003 grams Rf My V/Fe per
Ni [V F /
b S Ay s L

medigh b8 digeletoy BB Teds NI Ohh chsETRineTey ASTENYEtod 14982, and the
provi des a nethod of froducing a crude

d
catel FHheN BIRROre SAT ézé&r}bﬁgowww%ng S 510 8 ffonpplmn 6 of
the %}@h%sltaﬁl 19 @58&%&%0?‘1‘1 Bﬁﬁ fQ)é;@ Q¥ edord ﬂl@%alé & l@iﬁ’lﬁnﬁ B&f the
crude mo&w% : it

erel e product is a liquid
Perivdi¢ Talde,adr n2i%tudés therdof) aﬂtﬂ)&oﬂ‘tﬁé],mg cantaeting udmilﬁmsdsuch that the

conprij sing one kal i 0 s..0f, On
crufle prodyFgiRAdOaENHY/ st Sh i P bRV ol of the
cruﬁﬁk&eﬁ ?fler@ﬁl Al /F'érréﬁﬁteﬁf 920 iEteARINES by ASTNOMHRESD5708.
ereo e crude feed having a to¥ content, per
gr aﬁhofnvcnmalscem:mdw a griekuidi Ofmchlcmgaﬁmudﬂ k@ﬂﬂﬁe@éﬂﬁ%lng
net al | ts of org n Cc, ac
R
theRPEER prbdiot Ahisdréib it dr@de protifictas AEghidMmiRaTe atdlSa‘f(BMﬁO 061 MPa, .. . %
at | east 90 A as deternm ned by ASTM Met hod D4282,  and
thetcinedecfaech b qpaprising/oneprimase glkel magtalesaliy of onemiEneR OFgaicaacids, one
t ot al I n t
or ]610%115]0 eyeggcﬁ nlije':t% %gl?slgcr?lfa})trnrg og ?ﬂorg B@B@éﬁﬁ% (ﬁjor}r%%'ﬁgcﬁg ﬂr%gf@of the
crud®e Fééggﬁmﬂgl a0tHp CONER;, pet gfeﬁml bAtade fedyef ajidli Irlf:tal and alkaline-
nmol ybdenum or, m xtures thereo ntrollij
cargomEHbAR 5l GHER ATOBHEICARAS QialcapBONL] erra Ghbe opg o the

cathl %tglth,glflln% %%Fé;%lzés)&al s Sh@éﬂ wﬁﬁ%%edlﬁ%&@ﬁﬁﬁle‘té?%fﬁﬂ%ﬁﬁ 90 A, as

organi ¢ ac at nost
detefminbe by AT MedtiodsD4282i, andthelcatatysthaiikgthic peresard chstrlbutlon

nmet al tal salts of organj i ds.i he cru
has ol aler B o EEh Peoted f At et Ogfipt 851893 grams of

ud &aa 1ﬁ£t Q6 93Bicht SChESbd
el BRhtdl o oM bdchnTBouidy Lchke@haatisht il bdenun,

or mlug;urep tieréafeandacontrb liod coﬂtamr@jcmldﬁgma SMB@ ﬂm @r@d@ product has a

risi cont ct|n ude
worlgepieyteEitia B ah oot Aafut i ep ARl Ml e Pl figs o
mdsf Y688 P EIRMéGTent W’kﬁkeﬁi I'ﬁettah ané hkEEndPERHGEtal, $n fhetdl 8Alistf organic
m xture at 25 0C and 101 MPa, the crude feed havin

g
acidia e catde|fectds whered @;m@:m héallgaly thstal.comd aH@hpeT@artlp@,etal 1n metal

salf{ e S Giiogs of aneniar bEAST MRS 21 o

hav iThg anRafien 8ls@ Brodideh b inksid st Jﬂi\bddhrﬁg mdd@proﬂﬁcftsi‘comprising'
dianmeter of at |least 90 A, as termned b
confaetirgck @udateed aid anker BWERFRIYSEPIGUSE & f@?@éproduct that includes

bdenu nLen
thegcirgﬁ%prtog %} \é{ﬁerglg é 1{8186 H&dﬁgﬂ ag%&ﬁ]ﬁfd%&%g af %)Jﬁ LA L] MPa,
th€@IBOfERd Radhg TAN of at least 0.3 and the crude feed havmg, per gram of crude
feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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nol ybdenum cal cul ated as wei ght of nol ybdenum or

m xtures thereof; and controlling 5 contacting
woandiobieens such that the crude product has a PaNUSEooan42309

nost 90% of the TAN of the crude feed and the cr ude

rodu S. N/ V/ Fe,.cont en 90%.
a bR SRR RO REBEn PR GPOHS: PEuc e AP TR R
ASTRNVRNOAITMRS, SRt @k Bhtagst %}(ln&%ﬁMMdﬁﬂiﬂeﬁﬁﬁQ8nteﬁﬂ @erTgi(hin of

i's as determ ned by ASTM Met hod D644.” The invention
catadys,oirqmn OVI09é gramsrist hd arasts qft waliOraRpre, anews @195 Gerueeunds of

risin cont t | r .
mo&%&%u&rhtc f% %a%es 355 wel ahct Eg}g)l dt%fn?ﬂqf 01f &S@m\é’% ﬁ{gque%?eanﬁ controlling
con'td&ﬁhg' e@ﬁlﬁm Utk dﬁt ﬂfe@dmetpromnehm mTANeoﬂm wobst R0%dficte TAN of

liquid m xture at 25 0C an t he

MPa
the ﬁ’é?éld fmmnd the eigde prodyet h% adotgl INQV ?F &omignt Qgﬁtt%O%éowfhe
Ni/ TR hfen? HEAR lefuGb4E whBRE R/ VRS &ﬁéﬂf? AR A by ASTM
tal salts of one of nore organic aci or mxtu
Meﬂi@an}s:vk)s AT ANEs ag dﬂiﬁnﬁmbbyhASTh@mthodtIaﬁMc ont ent,
per gram of crude feed ali, netal, aa | kal i ne-

15 ‘b ippenhanalso pravides %.meghgﬁtoé Fduging 2rfiredeproguct gomyyrising:
conlct:agpg‘é a< {ngqgéd WHitR She oﬁ?greactatdlfs?ss&) H&ucela tB’JﬂFproduct that includes

S conprising: one or re metals from
the Caldemprodiict fwhelnein Beer dradhi mrodiadt Ima, liguid noxtukg at,25 %barel 0.101 MPa,

the PR R LCoTSISgnE W e pligh metal shf o st e SeghdGigs. one
or 1Bbre M BinBRbA Snctd] QM LAV Hrdbrohhie AR d}%&tu-f@ﬁh@reof and

one or nore conpounds of one or nore net als fr
the @niderfeccumvmg 4 total Rentenidper grarblof crusle ferddy plialkali m@tal and alkaline-

ear&)ép %n%"%? gﬁ{s&f p{ﬁ%ﬁlcg{crf%?gla{) Ie%stlot (R)toﬁr gﬁ ng gtqias% one of the

catélgsts BAHpAANS: () briets nictBhRedlé HEmMOOF1dinhi ﬂiﬁthéBéﬁbdi&Tﬁable one or'.

e crude product has a total content of_alkali netal,

- moggednaiokiails ﬂ%or@a}rmprmemls frpm Grlwap osefithe Pesfodig Gable.cor mixtures
4 thexéeﬁ) agfigéa e o@%& Fg&) Ql?ﬁpﬁx@olﬁﬁﬁtl%q}f 1 Pé} Tatﬁ'@toﬁla Or more

e ear met al ts of organic

. corBfduitgs bfotd & Bérdaectile 6dm Gbilamei 110 afahd Beriodad Taiﬂk,air imixtures

metal, and al kal i ne-earth _netal nmet Its of .
thegsiog artrezein @irpelay ttig of fptal Mlﬁ@aowtaéermt%&% féatél isina

rangg ﬁalﬂW?on%ﬂj %ﬂd @&ﬁﬁ)lﬁﬁ%&’dn%ﬁngﬁt X éh&% $th Hfa@ﬁfé%ﬁl& éﬁoduct has a

e pro conprising ting a crude f _
totalicohtentnef abikalinmetel, and alky]s’[aseartrh rptrtald ucme‘al sadts @lf o;gamstw@tds of at

motﬁtqug?)t% Ie? iqeg:ggtsép‘% y llgprh::l}g;tfl cg %lgg % %1&1@% ab%its of organic

ac1P§‘f?1 tHE L8 ffé?aﬁdwﬁ@t’éir{&m%nﬁ QF aﬁkaanéM’i Red analifdbare méttal in metal
east 0.00002" grams of Ni/V/Fe per 30 gram of crude

salfsed drgaaivcheads ib esétttemnﬂeddﬁy AEEM:Meﬁin@ﬁl@onpr i ses (a)

nmore netals from t he riog
Tan B AR AHoPe BB PR Ry omprising:
coﬁté&fﬂg%rﬁ’d@"fe@d Qiflthtdﬂs oPﬁlbteOéHtélys;f@ﬂJ Rodite atbial plfoﬁﬁct that 1ncludes
thereof; and (b) one or nore netals from Col um

thetcedeRodust wheTeiblthe crodeproduciss e ligwsmeiiee alghd °<Sh@1doQ 101 MPa,

R B LS g R O erd P Pl e

gra}lpof@{x@é feb@, dndtadlealing @At daRlats dotnprized (H)vnger hfopembtals
to 10; and control ling contact’ ng conditigns such that

froph@olgmudeofthe ededin Aeble, anstoamaxp pompings A e OrgRorgimetals from

Co%ﬁ-%rt} ggﬁtﬁﬁqj;e{}f)ag ¥ evérF Gl ﬁl%%ﬁe?,ga}n%nﬁ)eé{eu(g%érgﬁgetals from

‘Ot ent 'S as
Column 10 of the Periodic Table, one or more compounds of one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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by ASTM Met hod D5708. The invention al so provides a

nmet hod of producing a crude product, conprising:
woanmisaeidesng a crude feed with one or nore cat aPgstUs210a/042309

produce a total product that includes the crude

rod ere ru r X
cood bt St e iR AT iy 3 o B hy KBS
con‘?a[anE bEndidR éuclirﬁ{a@lthescﬁlﬁde%r&ﬁuo@ hgs DiotaINiEV /e gaiett of at most

aci ds, one or nore alkaline-earth netal salts of one

90%of terNi/ bEgmonientief s crude feadxwherein Ny¥Regontenk is asdgtggmined
r gram of crude feed, a total content
byég%g/[%ﬁp%ﬁ%?ﬂ]% and al kal i neearth netal, in netal
sal {he RiveR@RNCPRVIAES a efetlid df@asiucﬁrgQﬁﬁﬁde grodurst coamtising:
the one or nore catal ysts conprising

contagtiak psrudetiped withone ehimgre s rﬁ%wrrgodlpf@ra f@raéﬁr%‘flctrthrtérwludes
cat 0 ,

the GRS pfSduct WIRIR O3 ad rofladGs B1iGHR miRhux o 8N 0wl F01 MP2,

thel®RUdR feagRLPiEnOdnecsTen@E alkali enemaltsaltsoif mmr@ndra rvrgaﬁwcafmds one
the Perjodic Table, calculated as weight of netal

Or HP3et a&kaé@eteﬁgh &sttal saktgo Q4 OF MOLE: Br‘rg&nlgéggﬁsy%rtmn&tq{gs t’hereof the

cru%ig ¥1/n§t ﬁﬁ?gg%r}f %g Elgrgé Redd, zpﬁ)'falgf)ﬁt@htogf a?l@ﬂi(}ﬁgtal and alkaline-

grans of: one or nore nmetals
ealﬂf mmamh tetal Saltsf dffoegaRér acodh of awlarsté) 00§)0¢ gpamsypné the one or more
onpounds .of one

| .
catpiérﬁtp GOMPrisiag| (é) a ggﬁrt 8%&?%{11‘3 ﬁrs%%a&%tnh%\pn%eé Igranbpft ﬁrsp catalyst,

frolH XHOTIER LG rﬁ%fs oiaﬂﬁe or ROMRIHRAALL ifdeh CORLALE bf@ie Periodic Table,
conditions s hat the crude product has a total

‘ on«‘;oxnheretconfpoahcﬂsacbf onger alore matdlsfidalGoleme graf thearipdic Table,

salt

Calg‘glﬁtle@ At VGte BPi%i‘F{ %Elnﬁf( ureﬁﬁ%ergﬁ]: Bd ear%%cg{atl §SF ethe yeond

. catHEftsﬁ{avﬁ@ b& RAmOTYSIDNE caglyds af [Badt b&)2Cg‘er1ﬁ§ of:@&@d or more metals 3

wherei n content of alkali netal, and al kali ne-earth
frome€allumn ofitbe Reriedie Tables ongragafire comperds oF gae or more metals from

; Cog)raﬁrbsﬁ gtgreib Héfl Mefwgéllaﬁgte&);?&fgxéhg ?ﬁgbﬁY%? 1%£|tﬁé?eof and

produci ng e product
coEITRAg Ednfdting @bhditdbhswch et tiderideqaodict hasmwta contenteof alkali

el and Abkobareetth LA G AR Hesalts Dheab atite o & 5o Dt e
cor[i?eﬁ(ttolf Rafltmaa, A ARLiR- ela]@}&r n#é?ﬁ rH@ranraﬁg Bf I)l?%ﬂlc acids in the crude

onpri si ng oné or nore a rreta salts one oOr
feeraipwﬁexengmntmt afaliisli metud, and atkalise-edrkainetad-ie aretd) sattst oflorganic

[t f d
ac%?a&%@%@@ﬂ@ﬁ%@ffAﬁﬁé\%@%a@@q?ﬁ@d frawo:rg per gr am of
cru %e fiRhio al@@%ﬁiwc{é@ rétn%ﬁocpéf }ﬁ‘b&iﬂ:'lﬂ% ABuaé prodiét, comprising:

al kal I neeart , in nmetal salts or gani c aci ds
comﬁctatg 4 e@add fedd @\ﬁﬂ)ﬁmegxr aess caiplpistato produee afetel produpithat includes

cat st s havin of. catalys
RN FcRaRTR T RSP Rlmy e 52 P P
thé @r[lﬂé)fye@ ca_ n‘?ﬁﬁng Gﬂ@oﬂhoﬁfﬂll&hcrﬁéfﬂpééﬁéi 8f 6he @NBorelorgMicEacids, one

netal s lum 6 of the Periodic Table, calculated
or amrmelrkglline -grirthrreetal salte pf prexarunars orgaaicaasids, aigixtures thereof, the

I t act
PO hae nSeBp R TRt p AR RHE B AR melafldhf glaline-
catth nférbd 1h %tﬂrsuﬁﬁomg@m@ beibast @ 1daet (aooornrgremr; a0l aalekalome of the
met al al kalineearth metal, in netal salts of

catatgssrhamngcpmr@ﬁ of catalyst atdeas eroor BEATRSOME @pft OTgRorg|mRetpls from
i o Bk L5 53 R Bl T g st o

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

controlling contacting conditions such that liquid hourly space velocity in a contacting
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of alkali netal, and al kaline-earth netal, in neta

salts of organic acids is as determ ned by ASTM Met hod
wO2BB6166he | nventi on al so provi des a net hod oPCT/US2004/042309

produci ng a crude product, conprising: contacting a

crude feed w one, or cat al t
zonggt e P dduted B Ao AP ey e Vot e, B et
earihhﬁetﬁr W@ eRl QUG of dézmﬁ: ddiduirdt Aost 9096 0fthe 26nRE @Mliali metal,
MPa, the cru feed havi ng, . per gran1of crude

andf elezune@artbmﬂtalmrwte@a&;t@ af erganig Acigs in g sruds, fogh grherein content
t f L
of FlftReref nd ERAin@ PRy Plyglal o SRR SR F cDBhic Rks @@ Bhmined by

ASTROMERIdUunIB 18, of t he Perlodlc Tabl e, one or nDre
conpounds of one or_ nore netals from Col um 6 of t he
Per [ belinyentigs adso pravidas ameghod Of pEs %ng&fcr%et pflodugfy comprising:

ol LR R0 R SRR SOMAS P ot s
the@RiteqRbduty WiRhdn itlse @ués pnbﬂhctls a Aquid nnistuce atdkS ‘10] amﬂLQ:iOI MPa,

has a total N /V/Fe content f at 90% of
thepgrudg/ frrd hayinge Rer Famyerededy Pé%ta“q{zf{ IEeORtagt P tﬁgast 0.00002

gra‘fn%n Ltq%t b Fnd Sétglrygt]]s 'ﬂ%j LQMl ﬁ%@é‘lﬂ? ta Rﬂst%(?@ls%rams of: one or

nvention |des a met’hod of produci ng
moge metaﬂ;efrcpn ommm 6 mﬁrrmrl?mod@ Tabtm vac o1 mgraapwmmdedsf glgghe or more

mef¥ieom R 8 of e el b doBL S i o o B dtures
the o?ddﬁ‘atcohﬁ‘olﬁn% bt didy c’éhﬂﬁl%n@ﬁucgffhﬁ Qq@ﬂ%dﬁrl&@%ad%locuy ina

e crude fee aV| ng, per gram of crude feed
corﬂa(qxglgrzon@mtoemlt 10K ,aandltbegrud@pmdcqt hgs aﬁ@aldﬂlfk%ﬁg@ntenbﬁﬁm most

90‘2,{3”]&{ N}/X $ eﬂitgt 01% thF ﬁ’éu etéil \gvg}gr%%%N / Iescl:o(r?]lgeng %'s asudretennmed

.~bym§mmt§d(§[)gmyn Col um, 6. of. the .Periodic Table, one

or nore conpounds of one or nore netals from Col um 6
: of -fTheirmentioilso maides amethﬁ%fww%qgew%ﬁe Prggyct, comprising:

BRSSPSR oGROS G0 BBy PRl

‘. theOf @S0 S vidreiafihd frade plttbdﬁctﬁee ﬁquldlmiixtdile aicZdeand 0.101 MPa,

product has a sul fur con ent of 70-130% of %he b §5
thecosndectsed bving perergniotiruds fegh ah orpean gt ebstleast 00801 grams

of g)gy%ﬁt %dné' 6 & t%l?ggé{\lﬁ%%g? 00653 8rm AT duit, hHd aCleRk 8RE of the

term ne Met hod®D4294.” Thé 1 nventi on
cmab@mcpm@mmdQSnaoﬂmmhﬂﬂamkfhmmdbhmmg6af&n&ﬁeoﬁwdﬁ@bxpneor

conpri sing: .contactin rude feed h_one..o
Mg FAPRAES PHORG GG ngetls frgfm Golymac: o Vﬁth%Peﬁl%dd? TaRIE; qfpaixtures
theP O doREHGhe c%lﬁétﬁ{%boﬁmﬁﬁlo% e tﬂa[t@ﬁ’él&hdé ?ro@ul:t' HaYbAl oxygen
mxture at 25°6C and . 101 MPa, the crude havi ng

coptent afraamostf 9085 uﬂiéefoeeghn camtecnt of thajcyude eede and thatcruske pmduct has

o spliBcRorteat sl b0 g Hisrouituf ettt PEERRLRIbe iftein 68en
co&t@ﬁﬁk X§&e°ter?rﬁﬁ'&2ﬂb35AB!B‘I\/PNﬁt}Qﬂ EOR5 SariBduBus cSrt@mi) deteimbned by

he Periodic Table, one ornore conmpounds of one or
ASWM@WI&Q@DQ% om Colum 6 of the Periodic Table, or

T R e ——
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, 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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Ni /V/ Fe content of at nobst 90% of the Ni/V/ Fe content

of the crude feed, and the crude product has a sul fur
woanis@ate6ef 70-130% of the sul fur content of tReTaISNDE/042309

feed, wherein Ni/V/Fe content is as determ ned by ASTM

Met hod D5708, and sul fur content | term by .
o meeE e oba Spstor el SRR R YRS, B mivcures

therd5E RAE c&{tro@ﬁr%d&ﬁliteféﬁng c&ﬁdiﬁ@ns%@l‘i‘ tfat the@uRIPrédutd has a total
coitacting a crude féed with one or nore catalysts to

Ni/¥recwotentof ap tnedst 0% i the NI (e Qﬁ)@teéiﬁ_@%thﬁ ﬁ@ldé i i al.ld the crude
proBict 5 it Gomremt OO e BRAME cohnPof bl bhile Teeth Whrein

rrsin

Ni/9TESWhnfenfisied dbtefRingd bs ASTM Methti@ DET08TaNE swlfigaontent is as
acids, one or nore alkaline-earth netal salts of one
detominwrty A8 §NMethadilfE940r ni xtures thereof, the crude

fe havi er_gr.am o r . t .
B e
conStihg a@fuderfeainkEh 864 Gismofe catalyseatstpr@iueeaddtabpradect thatdncludes

a residue content of at least 0. 1 grans of residye,

the anmle@erdL@bg‘themﬂ@fcmd?éﬂ%‘MF%/as]tl%mg BHPMSA g Criwddr 101 MPa,
nor I . icadi ARG

e BRSO3 M By 0 O st o

or @bretdiglitechidinetal aditsesf one ofrinoteiom@snit keids,af migtwdes thereof, the

S S Sonech. o o L9 B, Al G
earéllfrhgtll@f, ﬂ?fngﬁg%)@s '5?5 anicl ARt 810500001 erH) hed Aedsfifie content
of a 00 | kal d

nost the content of alkali "netal, an
of alldeat 0.heraay dfhresidtegnd atlemt ba¢ okt catalybtssoganbing KBE @ more

in the crude feed,._the. duct h id
melol O Cabtiny § of SRS TAt o oot (R tafs S By mpse
me{affﬁj?m@lﬁ!uﬂ%‘ Blof R ERMURTabM, ophiRdutes MRdrédf; aril¢bntrolling

al ka

Ine-earth metal, in nmetal salts of organic acids
coritacting cceditoms suekithay thasTadentsodiesd hat a i contant of@dladipaetal, and

content is as determn . AST. .
SRRl B BRI 4 P00 Wy o
mef Ofhd GllcaISQBREH Sl in BRAL 3EltY ¢Thrgants aulds ihaleslornié feednthe crude

or nore catalysts to proql)uce a total produ t hat
proidnet hag e sesidve conigaofpilobit% of theapuiiys qoREenEp e Cﬁ’%aéff@e and

Whiar%gagc%gé\%l{ iﬁgalmlﬁ( LE Al a 119&3%%?&3‘3{%: meR saltd & drbMf€acids is

;o per gram of cru eed,” 'a resi due coRt ent
as @dterdtindERsASOMIMethadD 151 81 &xi dsidye comtierd is astdzteridined/tyeA STM
content of at |east 0.00002 grams, and at |east one of
Methd 234 yst s conprising one or nore netals from

Col 40 Refifiod 416 1%51&99% el EproiiRinla dmd@%l%aim,o@ﬁ%ising:
of one or nore netals from Coldm 6 of the Periodic
corfadiing,a @udefiexd withont bemeod ¢atapsts toprodselai tatgl podvetdhatrigeludes

conditigns such that the crude product. has t al
thengPpdy rade e She Srpodprafugiass BARAE S Al a1t MPa,
the¥rudd el B%@%fpglegraﬁ{@ At B dgeil@ibnten86atdedse6.]1 Giddns of
content o -1309

% of the residue content of the crude
resicegandrhietad NiN/Fa/t dgert of picleest 00882 dmsy adasdeasyonraivhe

t hod D5708, and resi du ontent i t.en.m
Sy b R T B e A
md¥E EBBFowRlds BE SSiGH ske @&l BRNPCOIKELG oftREPEiGdie Fable, or mixtures

thereof: and controlling contacting conditions such that the crude product has a total
Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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contacting a crude feed wwth one or nore catal ysts to
produce a total product that includes the crude

wonrodweiceo wher ei n t he crude product is a |iqui #CWUS2AB42309
at 25 0C and 0.101 MPa, the crude feed conprising one

.ar_nore alkalj metal,sal fo on r : ' .
N/ iRaRentsghes Ddeiebrid R T MePPR DRao b s 88 Thientis ac
det@if®] By ASTRNMetRAI DIBO70r M xtures thereof, the crude

feed having, per gramof crude feed, a vacuumgas oil .
(" VOB invewrmeiso ppvides 3 mgthod®f prosluging 2 Gvde ROt gomprising:

ontent o | kal.i | i.ne-ear. A
confR Ueafle PP Ebor O B B S3L PRUR ctuce
the ARRtprédIRL, Giheidie tieadrade/mbluc (P ligsia snigtiee ar25rGrand 0.101 MPa,
metal's from Colum 6 of the Periodic Table, one or, .
the gnde feeshprommitringgmesh ancsp alkah anciglsalts of qus,fr @Te AFgagicaeids, one
t he Peri qdi 0 ' y : :
or % G2t afh ARPL St offl B HIoRE olpA Rles, R tures thersaf, he
cruflé fddGhvingsper gtah af crodnfeeds a edcuaimkgak ioil(EVG10”) eordent of at least

al kaline-earth nmetal,_ in nmetal salts of .organi.c aci.ds
0.1 grarms, a8 fo00oARM pHAKUREBhang P Rs e > 0 gfpl salts of

Kald alng i ABAES A bl
oS B 5 L L LS o
metbnfrentCodfimd 6-of B2BeaviodicHEabléGone ontmerd capfipaunds of ergeor more

el o B5h © oL 1 BGRCEnEobl CRTHGIeS e ahggnitoling
corfadf@bicBRaiRaRS ficHBlRthe drﬁﬂé';%t)&hct $ad 4 BotflfconledOsY BkAChES], and

I's aS determ ned by ASTM Method D13 18. The invention .
alkallirseeguthonetdle $n metabsdhic of ofgapicagidsion gt mosirI9deobihe ¢artent of alkali

C r.ising: contacti.n crude. f eed wi.t h. e _or €
el B pBeele-s 50 BRALAn Snef A o aits At M el fRA o the
crué BERILBT 1A WOT GOWRRTRE 6F 10DE3 (946 Bilthef @OWohtehSofahe tide deed,

m xture at 25 0C and 0.101 MPa, the crude feed having, .
whensin YGiheatent is asaletesmined HytAy BV Wpthogl B30 Brand sentght %?alkah

ast, Q. 60002 . . - 1 0f :

el otk OR3P LR in ARIRa B GOMPHGOk a8 Hobfifhba By AsTM
MecttiodDiEIgetal s from Col unm 6 of the Periodic Tabl e,

one or nore conpounds of qne or re netal s from ..

Col Th# ingeption #ed pevidsen nethad of Preffuciied (PSPt eepmprising:
coflinE UYL febd i 3 BEoRER AN 1d A0 D1cf BRIl M includes
the@@8deofrotiine, Whdrkih e crodd protlucfis & hiquidmuidairé e, *Caandl G- hel MPa,

crude_product h V&0 t ent 70-130% of \
S Bt 0 L A0 o Ao
or:AA6&L §hdT RO Boniéie b MREA 0d I\%ﬁ%@]and@"ﬂ thal¥ dn¥/olF encCRRHI @ comprises
y ASTM Met hod

Is as determned b 10d D5708. The i nventi on
on@bsmorer oetakideona Cobintroel o bthe Pedddic i Tableaons erdrong conpenyds of one

conpri si ng: tacti cryd ed wi.th one or. r .
or ggrens el CORs ot Sheibstiait b bt Miiliel Mftaslh AR Ppgotting
coAMAR RLARIEAS suchiRit Bhderhideprotudt Raph e/ V FeRohlefitdftht most

m xture at 25 0C and 0.101 MPa, the crude fee

d
90%orfishe Bli/iVgFoemmtent ofrthe srudeifedd, ang theicradsl nredust hesrae VGO content of

00305 SPES B5e8 e SBESTREE ke P BRI TE! Bhcrmined by
ASTIENe&hod BY0T, AR Ni/VIE: édisht vas degermpexd by ASTMIMethud ®5708.
feed, a total content of alkali metal, and

al k dihie issatiomalse provides o masherd ofsupdusing a gpdapiodugieepaprising:
cor%];ct?r}g a{ &%&é fe%d QNQ’[?IOOJI’IC QF 2% caqglgstgtto f)r%aﬁée a3l Bf'odh@tethat includes

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

the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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catal ysts is obtainable by: conbining a support with
one or nore netals from Columm 6 of the Periodic
woals@si@ne or nore compounds of one or nore NBCEANUS2004/042309
from Col um 6 of t he Perlodic Tabl e, or m xtures
t her taI recursor and. n
or i el bt pis il sal e o ocE P E5Pe R b & Ty B Pitof, na
the CARIeRE&PRAGSS, %r S9f FFcrimRifeeds ultastur cohdH: 8F AkHIg metal, and alkaline-
conpounds at™ a teéenperature bel ow 400 0C, and
earthonétal in mngﬂ saitstaforganis asshiaifef lsast (5QRO01 rereins, epd alclea ene of the

a, total .cont
cat@y%a}sl qtli)é ?Ry‘rfé)frh ining g % ?ﬁfW Fﬁ? %eﬁégﬁflgg%% Cq lumn 6 of
the Qfen@(t;hc Masle, 886 0thote tOmpotHdNS onk oﬁhk)aé inetald #bm Guitinn 6 of the

al kaline-earth netal, in netal salts of organic acids
Periadlic Febleraxdeixfusestheighiioderuss acatplysbpreqwiee pndraraing the

oGO BT BRD D Pl B gl 0 i

cortald@B tcofipoahdstat @nanpeiaareebam/ K60 °Of amﬂcmitrollmg cantactmg

roduct co rising. cont act i n a Cru (H;]ﬁ
cortians RS AL ST R0 B b SEOHL PTG G Al gretd it alkatine-carth

o5 A 8 L0 1 55
alkhl@ededitvhétgl, ipietal) Baimodibrganmckelcfsead}e audeofead, Wietaih Eentent of
content of _at.|eas and .at .|.east  one

Ak Brea anhAlkEbing Gag b IR P P e geide B lstsoened by

Asmpde‘?lﬁb%ﬁbf@re metals from Colum 6 of the Periodic
one or nore conpounds of one or nore netals

f r offth€onlveniorGaled provalePe medmdo)fmhﬂ@mgcﬁ cmdqpn@d@@, comprising:
t hereof t duce a catal cur
con g R e of o A Ha P s AL giod Pfdnctudes

. the%@&%?@@u&fwﬂé}ﬁnQﬁe RaEpoahdtus a ﬁqmuahmuw aCTIOHG 181 MPa,

a terperature bel ow 400 0C, and controlling contactin

-+ thecwwdti feedhavisg plar gnam oftaiedecfeedie tpiablidYFestent phatdpast 0 90002

e AL T bL R AT SR S0 o

mdi&hRtal e Ctdlulﬁﬁ_EMf s Pepid d15T7HD%e, ohbier MWMnéi sftone or more
provi des a crude comnmposition haV| ng, tﬁ f%& ?fg{'-} cr Udf}'
meé@ﬁﬁ@@ Golymn 6:91 theBerfodis ‘Bble. gr arstugss therae € a\piplyst

L

or Wotdsudfub obthinghg amngmudd&tt laltdfmperamurdalﬁlméﬁo 260aiCaatrdlling
320 0C at. 0. at |l east 0.001

comgRirERPBINE: e R ORI GES B SERTRYLR SASEt st frost
90‘&2&% nt@@lﬁ@’ﬁ?ﬁ?&%t&@oﬂhe%nﬂc@%% FheRRININVERL Entdd & usQletermined

ess than 01 grans of one or nore
by e TN Wi¢thop B 7¢8.am of cr ude product. The invention

aIs provi des a crud osi tion _.hayin
bsiyeption glso proyies 6 ORGP Rg P Loy P e gt Of o
coﬂ?&ﬁﬁ«f;ﬂ ReLaldo. (ﬁﬁT r&%2Shs vth 4 B@Iﬁf[l% Ebn e ﬁfs@dBiltlon
resid as det erm ne by ASTM Met hod and t he

betraepdSi°Ci and 268 8Cat Ad 0y MPa; at Jeast @fOOIl/tgmrémf @ﬁkoqadom with a
vl PSSR A e AT B s
of B RDadrbEREHiE  BERME rire AStARIRDA WetRn320 °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

20



10

15

20

25

30

ASTM Met hod D2007. The invention also provides a

nmet hod of producing a crude product, conprising:
woanmisaeidesng a crude feed with one or nore cat aPgstUs210a/042309

produce a total product that includes the crude

B A L SR PRl S SRBTSITRE G

of I@fCli &&8dnt % 69 lspﬁh%ﬁéﬁ:s REAteft oAt Rhstar ) dﬁhe‘rﬁﬁ AICRRGnRAL is as
| east one of the cat al %lsats i s obtainabl e by: conbi nin

deternsingpby ASTM Meusmd P#53b prd Freesphaltenes gowtentipas detemin
i C one or nore conpounds of one or nore
Asﬁg/ﬁ M@%@W| um 6 of the Periodic Table, or
M Xt{THE vehtie! A9 {)rotvﬁie@ a@shiieR] & pradRingsd crinde prodact; eorﬂmlsing

formng the catal yst by heati n the cat al%/)st precur so
contaptm@ qvdestend withfong we more ¢asdlE Sts {9 Wrafuceiom! RIqdyet that includes
oun n
SRR i SRAAL HhRaR SRR 7 g oot o e

crddé @@HdCatMURScoalteMEBf adedse 0100dbramis pengtand Ofciotle fdvd, Mdrit least one
content of the crude feed, wherein N content is afs
of thetcatahistsds onA‘glﬂ\hy%Qlﬁ@@w@port with_one or more metals from
Column 6 g?the @éggaftc%b?el offe OF Iﬁ&'e@% r?%uﬁ'ffst J}Qﬁile QS]} nﬂfré’gfé%'lé"ﬂom
a crude pro conhpri si ng: tacting a crude f
Colinih 6 0fithe Periodicel abée, at ystisres theperozﬁ,ctu (p@OdEuCB atcatalxst padum‘sor and

forp el S B SRS o S 3G sahh B POERISA! oy more sl

cofftgulﬁﬂ{ag Jo?rgﬁi)ugd% tEAPLaREe Bllowis0b s indediirbl1HAMR B RS

amof feed, and at | east one of the catalysts
coﬂirhtmnsgsuah ot thesiude mpdtot hing MR egntent of peapsir? Ofopikthe MCR

coBon B 805 el WATHBARC BreopsPES o oealsh P A Mdinod

‘Dpadsgtribution having:a pore dianmeter wi.thin 45 A of .the

medi an pore di anmeter, wherein pore size distribution

s She dwreation dlsal pwld@samqﬂeq DrOhEOE 2 gide pNieloPIRprsing:
o SERREE 8 ARG AR AL e L Pl D

thé/‘ﬁﬁ(ﬂ@plﬂdﬁ@th@eﬁSthd etude piodack 1bVoﬁkﬁiﬁMblh&it%d’C%ﬂ$DlOl'MEa the.
i nvention al so prqvides a crude conp05|§ aV|n

crysierfeqsh MY cariers 06 pt feats 0.09¢ grazas pey 2y © e@fi and at least one
of g{%yd%gi'?ystsaﬁvﬂlgae}g%}e Eﬁg derllﬁgeM mgm%% ﬁgrse 'Idi?/léml\/gt&ﬁ%da range from

gramns term ned
704 20¥80 hl’kdﬂlaht lbwét)%bﬁhgllomumbexrdglomsén tizespore size distribution

determn 7. Th i nvent
habms\aup&ées lame Wét #f}%ﬁ?ﬂ?e&ﬁe %R/P‘?fﬁ 40ROy . Zlﬁﬁe&ﬁ pore size

! ASTROG @8 TMI8D; MY @BRolIRS contact
et e%%%%%%@@%%l\/bt hod EBE(S)S at nost O. 803§g§?gﬁgmgf

cosditibns such thatl ﬁteexrudermddw hasSTMQWRe bhasanat 99%; ofghe M§HR of the crude

fe G @%%fs ag egg{g‘%& 9 %?;qwarﬁ@etﬂ% ﬁé@‘gﬁg by ASTM
as defy ﬁﬁ'@eﬁﬁgn Biéo ’ﬁ%méy%té?&ﬁ deadBditioR 'ﬁﬁwh% ek %TM RO &f ctdnqn)smon

has a TAN of at nost 0.5, as déterm ned Met hod
at BE6Y0.00Phgrains wé nxygen, a8 daterpinsdi bd'e%SBMcMe’dﬁéd &38po8 imasbp 003

grat]nqgl of Sfub 2 , as dgtre?nrqrfnggl by G NG II\Ile’clgl)od D4294; and at least 0.3 grams of residue,
as determined by ASTM Method D5307.

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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at least 0.001 grans of sulfur, as determ ned by ASTM

Met hod D4294; at least 0.2 grans of residue, as
wdebwrogigsed by ASTM Met hod D5307; and t he conmp®eTmIS4/042309

havi ng a wei ght ratio of MCR content to C5 asphal t enes

s onfSTELMoGRE DIqE; b o kPR RY B4 PANER g fo s o
deté%]ﬁ%d\@}thgth\/m%omgmt of MCR is as deterni ned by
ASTM Met hod D4530, and wei ght of C5 asphaltenes is as

det Ehmme:wmalmwms hemdpeonposiiion kaywie, Peberaelrogposition:
t d
o R P SR R RR L ASTRT SR B0 LD1IR 2 gams

- of febigué, R abfeifited 6 WETM e8sthédBE307; ahd ﬁ&&:onqiosbﬁ;ﬁmavmg a weight

treated in a reflne distilled, and/or fractionally
ratigiof MO R sentepip Gragsphabiepes Romicat AEAIens! hocHndibR comppation having
y
o TR g0 PRl AR S aRlpl 8Ty Qi 8081 St of
MCW & cRtdpantd by ARTVI Method DASBE nt avight af Mg abphatenearigas
distribution bel ow 100 0OC at 0.101 MPa, a boiling
detﬁlﬁlﬂ@@dWétSF%Mqthﬂﬁ“B%Q%en 100 0C and 200 OC at 0. 101

3001%% ér%ﬁ%él@%&ﬁe gﬁ%%tﬁrpéﬁd @gvﬁ% WE 8mB R3S WwARdne or

I ng nge ‘di stribution
mobedihe meddds 0Ccanposiiihs@Ccading td.ﬂib ilviRafionnatude feed Hiafiga) has

notisa ety e eHigen. GRANFG gL oahy daRned Bl bsogggnents

i 51@1 A0S f such
a5y BASEPEOON 00N S5 Mt g0 of

cothyaitentsgreh grasn bioridefead: o) mrm]grlseahgboenrb@n& ppeitien of which have:

S AR 610, 0002 O V0 SR

betdRENEOM 2 ALY D60 and: G001 MPagd b&ilidL ilaﬂgE’@lstl@mﬁ&ia k@f\%ﬁﬁ 200°Cand %

hydr ocar bons havi ng a b0|I|ng range di stri buti
30%&@\afe%ﬂ)OBMPaoa:b@dmgme@@trabutwni@wqwéooaﬁcﬁnd 4@@1?0 at 0.101

d
A P
pel( gl)lmhﬂ?nﬂle'fé%& of leai O e@lsgraﬂls J;);f h?droba&bﬁﬁs Havihg obboiling mnge
ran romo0

disgributienbelaw 1) °|q ﬁcj) BHu Pad% 00 8@@8@( hﬁ%@“ﬁh‘”&thadmﬁcﬁ%mhng
P30S g o s
haging d®oflimgaangei distdbutimi sesead 00T C andj 30011 &t @t10|1 dB4, 0.001 grams
o PuhCoE QAT 1S58 aars ol Gt pek lam plofiart
M4, Y8&0 f()@?grag{ Wﬁro@ﬁr%ﬁ@lﬁw& Ab&iAFPanRt diBth 148 HeBFeen 400 °C

gram of ¢ conprises oxygen contai ni ng
andh g8l &C a’r(bd)(hBMP(anQe) barea EANW.ﬁ@ leabtdhl i at heastA). 3 .selin ¢ rgfge from 0.3

to S0P loc} pE0 §18 3 i o BRGuft e B AA G TR A D e
() do%E g?f%és niCIR), \%ﬁ%ﬁinscﬁﬁ if¥n; tkﬁ%ﬁﬁ atdBgt BI0000S gdainsQf tétHl Ni/V/Fe
organi c aci d; and/or (p) conprlses at | east one

peagsemicngl fbedoi(l) aompriggssiur ) Had at leash® 0e0beamewn 0d)5 grams of

t.he |nvent conbln
sl Bt S ReHBLE Y Tyl B BT YT pi i Brude ecc
(1) hBad 18O g‘i’zﬁns &6f resigué pEbrahF chble BUIA[MPRINEpriEs oxygen
renmovi ng napht ha and conpounds nore volatile than
contajpiinghzydioaarhoas;plieies or more alkali metal salts of one or more organic acids,
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;

(o) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid.
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In sone enbodi nents, the invention also provides, in

conbi nation with one or nore of the nethods or
woanpasides ons according to the invention, a nmepboasefo4/042309

contacting a crude feed with one or nore catal ysts to
progduce a total uct that .incl u
Dt o o benTtobe oot datbeS A damB PRt it g or
mofBYEth8 nfethdag BP @érhﬁ&ﬁﬁ)rﬁ QBER Bing 36 theanIdaRof ithi@eed @R is

(a) a sumof a crude feed C5 asphaltenes content and
obtemablb byeenonBRnephthamd ¢osnmunds moms wilatie shanduphibe digs a crude.

hal t t d
Ty BRI R ER S BT o5 B RE UG QR or
mo?é"@it thSmeklfodabr B&ﬁﬁos?rﬁ%s @tcdrdingneél tl@1n€di1}10hh£m@thﬁﬂ®¢’ bbﬂﬁ@c’rmg a

conditions are controlled such that a we ﬁﬁ o of
cruée KRt veignensrar magre chialygtsde erqsiusel &taltRSOC&lC@gl ep tgegude
tent fa.the crude nr
e B A D S AR o
a MdZRQoﬁt%ﬁN bt a) 4 suncofbimade fead O dsphadieresarontent mcbcfruﬂdnﬁaed MCR
nmet hods or conpositions according to the |nvention

corgtringehsurn af & erude Aradieichs asrbalirpay eyt apdp CB! é’roctuaj MCR
corg §9K5, &QAmKGé %gﬁrﬂtlgﬁssare Q:Sﬁtr%?e&i%glf hat §)i is lat 813kt 99% of S;

roca ons I nert m Xt ur es
and/hreqw dfe cohtactagreomslitivad |arﬁecrm1$r,olled1 suchriva twaghtahoof a MCR

rovi des, in cqQnbi nat] th one, or re qf the .. .
| Coffr@ttr?éahe GPdepRfedie p ésfé@ S‘i“?ﬁrcﬁﬁteflboﬁ%cﬁuﬁ?/ BH{aiuSHS 18 range

ﬁoHFIE%Qz@foﬁpﬂkﬁﬁb'”g a crude feed with one or nore
cat'alyst$ to produce a total product that includes the

cr uflespnoecubedimbetsghe intvieetior alsl@plfoefms,l 18 comhtr@oole @Vlthn)na or
COﬂ{thl one that.is on

mofg} i eypich cE speParRRenELe 6 HE Trbie: S & ofree, in

- thJhOﬂ/lé ﬁ?@rogéﬂ‘scﬁ?d’é‘% N@ gaBovdk tH) 9B ek ghR (@ rdthddee (d) light .

hods or conpositions according to the invention, a
hy@vcmbdmxﬂéﬂmﬁbﬁwrwgegiﬁbnvﬁ@ﬁ$ﬂ@“@fcrude feed wWith one

t t
R T T A T
mo¥é 6hthe Midthods dt cémpéitiehsekc@dipgse dilﬁnhr)tdﬂbﬁg@meﬂmd fof eorfitacting a

the crude feed is in_a range from5-800 narmal cubic
crqéetfequw@r ORPRIEBS CRiFBISEJe Rradige ééOtB]eFFO‘g‘LPB that prefudes Hre crude

pro ?{jﬁ ?%drh% %H?ﬁ 8@5 nttgotegﬂrﬁ g?,rgno fuﬁgegnﬁ;tgﬁ (1)56 %r}] or coupled to an
oﬂﬂmha&&ﬂmg controlled by varying a parti al pressure of

t he hydrogen our ce, the rate o dro n.upt ake

i s dBeme FEpo lﬁ’c?nfértha é“")ﬁ%%‘b%l?o H’é’é’“IFﬁeN}l‘ﬁf’ml 0‘? one ot
mrﬁe gf tHhethf aOE ¢ szﬁ 'oﬂé%é'o‘rﬁldgsto higsisvidian, @ﬁeﬁi@iﬁ YRt cBfnprises

ydr ogen upt at w |1 cause substantial phase:
costagtargad ¢rade fred wré‘élronte loe mnrer chgalfyste th tha ghrashiecetaftaggas and/or a

by fRpar e LTE 8ol e o B Saaar ) Sagha hagseous

hy&fo bl‘f S(S'{E&eetrosth@éruﬂé‘ Feeﬂ Yﬁh%ﬁﬂgesﬂb&h@%@ﬁﬁorﬁidbé&blaﬁkf&s 6ff gaseous
feed; (e) the liquidhourly space velocity of

hydnorg.ém) somtmpdnybd log@atersnmmde fr:@l @mtacwswnhmr: ar, mege of élafsqatalysts

t.20 h I ress
(o) e Syade S B g wiie s bue R SanBRE PR Sessure of
théder@@nCs@ﬁfc@C(g) 1 rate OF hpdre St @ﬁtﬂtertg sﬁ&ﬂﬁ@ﬂtﬂé difude bfodubt has
a range fro 0-500 OC, a total Ii
TAN of less than 0.3, but the hydrogen uptake is less t an an amount of hydrogen uptake
that will cause substantial phase separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; () the liquid
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hourly space velocity of the gas and/or the hydrogen
source is in a range fromO0.1-30 h 1, and total

wonresddreo of t he gas and/ or the hydrogen sour ceCTAIS2IV4/842309
range from1.0-20 MPa; (h) a flow of the gas and/or

oyl spa gelPaly e apdiance Budieter Skt [ el vt or
at rﬁoéfVZ@ Hot (£ Q'pltﬁf&‘i/%ﬁfs@ré‘%ﬁhéfgd Ael/ 6 el Bydr0geh sourde is controlled

hyd rogen upt ake the crude feed is at nDst 80 and/ or
during @Dnﬁa&ﬁge, {2 bpIRCHEE GRPTARCR isdn Aumas e SHE0BIC, @fotal liquid

AR R P5RS  eg oo

andd8d] phéaSare OF tit gaiBad/odBi¥thedrogbe S(Nlrééﬂs e acanpediim 050-2(he{Pa; (h)
crude f eed; 1)the crude product has .a sulfur contenﬁ
a flopv ofghe gem hysogeasovise 15 & directiom thohts copniepio a tlow of

o ST O A, R s e

hydregehi uitile bihehe erudddeqario dtmbstm@sand/arelsamlge (fmm bn%O af1-50
70-130% or 90-1 10% of thbe resi dye co t %
norgnal gubif gasiers b hydragendiel GBD1E MIRTAT CRe il %ﬁm e product has a

tot%gﬁ}?@@te BhtefPStat 511‘8)5? o, TRdst 5694 ot n'f&%th%Q)%h@N 1fWFet content

at nost % of the oxygen content of the crude
of fheedude(fped; (D eheccrrudlfeprpdum hes a kdfuraonennd Hehildmor 86-120% of the

sulfsSPuteqr O e st s 00 p S pputbobRid v tleBRnge70-430% or
90 altl Omﬁtthé-%@f:oﬁtglﬁ o? ateide REd; ah kb icrutpRdducBhih a residue content

kal 1 ne-earth net al in netal salts of organi c acids
of 70}18@% ar90eld Of/eetthe fagidug cotent afdhoruge éeedr ghefaudp product has

during con ti I t,1.5; ude o
on GREARRPORAL OO0 Rt GO0 o a0 e s Gt agpuost 10%
of RTxySQYeordnt of theRside X804, 0f) thé erude pecalbict b/as@ftoﬁaheolﬁérm d€alkali -

feed at 37.8 0C, (s) the crude_ product has an

me@ql,aandta}kaéme orth 3oialgn mgialapits of ergrnig agids e neost 8%%a at most

50 égg{d atdB q/ 1 8“( (%isl? &8’8‘3?% PRk %%%o@d'%%lﬁg%g‘g%ﬁgﬁl rréetal salts -

of Big%hlcjaef)ds i@ thetdrade TAN; Qtfl) 4 healug ul ¢hef @adt fodl/doring nomactmg, is at
range from 0, 001 to O. 5, 0.

leapol Sirbihe ABSR PRSI SOV T b GPEE TP P 8 Mot 50% or
at 1%85%' 098bF B8 vcbdt W@émﬁ@fe%d af 37 Bec ngj ﬁl@@%ldérpro%uct }fllas an API

conposi t1ons according to the invention, a net
graviuyif 78 €S 0tooft ancA PIngadtycofitbe cfude feedi arl/@r(® tbe crude groduct has a

T el 0T armonis0u gumed Y L oS arion 0% T, of the
T/99 BPAN ARl fRe MU P in a@ang@ FFRAND DO t@b ssebees 8d, o @eNto0.1.

oxygen conpounds i1s reduced such that the crude
pr oduistmé ambadlmngsg@n inventiemalse prayidegpistcombinatipn ik one or

oxygen nt of the crude .fe (b t | eas
e HE AR B SOBPORAPE BS9ER o B afieg: EBRHwA Gy comrises
coﬁ’t%'ﬂﬁ{g §@r§d@fé€§tvﬂ{h SRl ok nfre Bat&1FEtH aNY boriroliEngdsontde)in@tonditions to
I'east” one conpound of the organic oxygen containin

rechmnp@mf@st eforganiceryzan centkiaing qesmnaundsiniwigeh: 4a) a content of

IO e RNy ST —
cofekiEd i 40 1080909 ofBedlxysed éonﬂi‘nt af harchateyfbdd; (B)cit tast @) compound

at| east one conpound of the organic oxy en containin
ofﬁmm@@m@lwanwpn@égn&cqmoand%%mpws a l§@)‘i<9f 3 earh%x ic acid;

N T e R

allBfiSn&alcRitof atcatox i acid r(@mtyéastom@onnm gfﬂmeg)agunm oxygen

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at

24



10

- 15

20

25

30

conmpounds of at nost 90% of the content of

non- car boxyl i ¢ contai ning organi c conpounds in the
wonoe@eie@ed; and/or (g) at |east one of the oxPgems2004/042309

cont ai ni ng conpounds in the crude feed originates from

t heni c or non- carb l.ic containing organic
oo GTBB b i S9SN PIRE oD 0L (CAPAET bipetal saltof
a cﬁﬂbaseyl&r Y4, efereih ThcRBR] Qbprives vhd b 106 BEtalBFoen CbIURE12 of the
met hods or conpositions according to the invention, a

Pernedih ddblehd) thc@nqqu reduct b eAtand OEHQTF'Q@bOXBé&POWaﬂmn@ freganic

re.catal
comBTi DS B RpTHo 0o of B PGl o B chibB (iR o Ganic
compb§lds i thReehadceed; faatilopyg dt stonsloddid diggad cantsigimgrdmpounds
t enperature, and t he contactlng conditions are

in @smudmfﬁ@horsgmtes fiam naplthenie a¢1d o5 REBERTDAYYHiGCeRFEIIRING PEganic
oxhee act I euﬁ&s 30 OC Il ower than the second contacting
¥%Hb8pgpure (b) the crude feed is contacted with

hy d©gsne ehbedifienst thbyld\rengmnals@paivaiesgnd:ombumnan avifhhew or
at a second hydrogen uptake condition, and th

mare ahikie sraiheds oF composifipnsactsimgdo dsiavention. & giefod|thag gpmprises
cofﬁgctgm%[el V&L %e%éi'% Hde otr Ezﬁ& %t@ iPlvnidae aZd - t%éjﬂE@i%Q:ontacted

I on; e cru I's contac
withe $dastoste aifthd dealgsts ad ayﬁﬂsistempemtlire feliowashpecoatastieg at a second

foll d t act d
Rt AL A OMEGRE (TG SPE OBRE TieR o L TonCioniasting
terfl%e{rg‘threclg 0 R&d: 309 CLIBHREMAL ereseéo?ld%nfﬁ@ﬁﬁg ?e@fﬁaepa%ﬂeo(‘w the crude

he second contacting tenperature; (d) hydrogen
feeglas ca)macgﬁhwrthﬂlafdrogam atragﬁnsbhxcht@ganngrtal(ee:pnwgn egéthegata second

ener urin ontacti.n the conta
hy il briais contain B9 B8 rr B oL h So B s atteast 30
ocfie®er Mpt ﬁféQ&nﬁéraﬁ@@(Sﬂ th@ sqeehd upak&Eorddeory g@&h@éxﬁde feed is
hydrogen; (f) the crude feed Is contacted with a first
%

contaeted atbrat leastt axleyes the eaiply ioradEst tegperaturp llowsddyrcortacting at a

By LR P 40

confastingdefifperfanir & at Aso200 ‘f(BloWeu dfanftﬁe skcond cortauting ¢érhpegature; (d)
of the initial crude product and(%he second cat%Jd%g
hyflepers 225 is gerrsated duiRg coniaringi{s) BYFogeneas Ay grae tng

co@t?(at d@ af oél%f oﬁfaf{?gséongg%hé) brell® C-Bﬁhlo?éd §lﬁg t];mﬁn ltlgé &@lide feed

contacting 1's perforne
upsikacitdehsbe gomivaot dre; ge@ht)ateddlytimgbn,r(@ the cpele ffeadne dontactechwith a
ebul | ati bed reactor;. (i). the crude feed s
firsigndl aeaced ARG 270 Seripdting e ecrdd (e and e fitiatalysh forms an
mlﬁgln&ﬁ&é p WE&A% Mewl?erﬂ&n%e HR{aP it ﬁfdéﬁ&tshas(al DARRE aOhost 90% of

e catalysts Is a vanadium catalyst and the
the:TABbofftheci'uds feed narsictosthcting bf the irdtali arudenabdusa pad thetse¢and

coist B iepieue A A I Gl Y g BSFofegmost 90%

of YREARLS @h@ﬁntﬁﬂ ERide tpird?lu@t r(g)"&ﬁlticﬁlﬁghslpéfﬂ)rﬁ@ﬂ R4 stasRdbed
meters per cubic ne

Crude hydrogen is
re@ecrreﬂétcentactmg in geltfmedomaacbmlbgng bh@ rf@r:tme( Dithe arude feed is

copfacd §ut m et TRLEETy L SEPersT ol bR MR B IS Gty
()hE P aRRs ofHRE chtiFsE A ddifaliiteh €04l $ttah@|°ﬂ1$e ate @b@ @& contacted with
controll ed such that a flow of the gas is in a

anahdd@@nalmataﬂMtn the prasenresi athydrogen sousee Brbseqyenicip ggetact with the
d and, a, f f th d
b P B P SRR ) o o

meters per cubic meter of crude feed; (1) hydrogen is generated during the contacting, the

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

addi tional catalyst at a second tenperature, and the
woanmisaeideng conditions are controll ed such t haPCrhs2004/042309

first tenperature is at |east 30 OC | ower than the

eco dr ener at ed
porfiah phige SENTaER PHCehand AKonPElng Bdhdidort SRELR) Elhyolicg such
thaﬁéiﬁbxtv'o? ﬂftl dga§ # @l aycﬁiectlaﬂ that n&oﬁ@uat aché ﬂgwasmm tiu@e feedrafd a
contr ol such that the additiaqnal catalyst uptakes

flowtof tI@@nerated@rydmgnndﬁn)tth@cwéﬁ Eed deernigrdrdbiyeh a vapglign catalyst

t he c ude d is
ot oy Rt B i Sedipty WA SR ibn AR B ek Bhperatur,
andtB taahdting coditibhs aRTontllcdanth tat ’éré fﬁstdbrnpél’aturé fseat least 30 °C
second tenperature is at_least 18Q 0C. In_so
lowsrthsithaseeend iemperatiyient) BHAraEEbHE3sAdEFRFEed during contacting, the
nat |
e R R PER EioDR RSk LREUEELBS Pl o
cortNpd kehshatahd adklitisigl aatahysﬂ@ta‘keedt least b porteoncof theoganerated

catalysts in which: (a) the cat i ed
hydrages; grd/or(9y) ﬂ{efféudﬁﬁgﬁq)}stsu %qﬁ?qtgre%)ngﬂc[% alg chc{ﬁecglal catalyst at
a sect'owi b R IreHHPen%d thk B4R hE iong h&%@ﬂﬂr&!@d@&bﬂ fhat the second
gnesi‘um oxi de, or m xt Ures thereof; (b) the catalyst

tem;ﬁ:rmrewqftdeasem(b%ﬁ al yst and the support s porous; (c)

e TG LLDSE ROTRLLASS A, 0060 FRh8L R e

mopgt)ipché ﬁfetﬂoﬁs SHESHPdERIrs %Baorﬂlﬁ% t@thelihRen@bn 2 mb@aa tha® Bémprises
e catalysts 1s at |east year; and/ or ie) at

cottading acmeledted Wgh oat af mtescatzdystwnavlmph dd) Begagtyst is a supported
colyhee s B 8 Spmot LR U o IR i b

- . zir®B¥En Skide NBagRETAASKI0¢, of BITROEIstthaBs; A ehy eclitdlgsttioa tsllim)orted :

i nvention, a nethod t hat congrl ses contacting a cru
cattlystcndithehsuppert &y parense (Ddbamptiod furger cametisesme 3éfhtlloﬁél “Catalyst

: thag g?sq?e\ér‘? %eat% ggtt alép PR Fp%g%tﬁ%ta@l) ec‘ﬁO(P‘rC }%}&% %&I%ﬂhfm (d) a life of

e suppo al yst
at Jeadt ah«y 6f the CalysiPiti 18438 0 Snean bndfor @) aeleadt ©né pHihe catalysts is in a
Col umms 5-10 of the Perjodic Table, one or nore

fixed hesoerribgried inghe coidedeide metal's from Col urms 5- 10 of
t heyPer flﬁ@&%ﬁ?&%%@ 1th® Fn%ht’f(;ry:{l&?o%lrobﬁi"eQQE cotBinaliads witA®he or

gram o east granms, from _
madde 000 ni2timdg bﬁmpmtldnscamd}dmg 1o the3nymtins, amethod ¢hap comprises

bl e s ©10, o A Per oo Tabl s,
su}tg%k’[\:‘&r@ﬁal t]f? aHullt RetaPesthi9et d TRbdPpoéd éﬂtzﬁ #108 Bulk metal

conprises one or nore netals from Col ums
catBlyd0 (2) fcomips sdBemi od ord aistads frmnélcdlnmmyﬁé 0 @6 ﬂpdtmxgpglcdfable one

30 S8, L L R i S
mlgﬁﬁéiltﬁerédfom) Gad, WaP grakt datlyst,he 1380, Mi)lcgrﬁﬂbﬂfﬁ)m 080 D0.6

nmore conpounds of one or nore netals from Col ums 7-10
grapfis, bhEoRd) 0.3 gioaby ef; one ommereunetals dioar eofunnsdy 1 hefsthe Periodic

Tagl%og)x%r arl%c?rfa Féﬁ%g stogﬂfgé O{n mﬁ{gpo n%&g%g bgﬁnn%éo 0 of the Periodic

rom

Tabtel&t BixtirBethBRbE ) dond@ikeonedsien e niBwle ﬁ@mp@luﬁ@&s 601f0 of the
one or nore netals from Col urms 7-10 of the Periodic

Pefifadit & abler ongi ortmgre sompeynsdsof opg 9t mevegRetals drogn Eolimngdy Y of the
Perloélc lI%blergrnr}uC?urgsnﬂl%re%f Qd%orﬁﬂ}f“ses one or more metals from Columns 7-10

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

of the Periodic Table, or mixtures thereof; (¢) has, per gram of catalyst, from 0.0001-0.6
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Peri odi c Tabl e; one or nore conpounds of one or nore
metals from Colums 5-6 of the Periodic Table, or

waiadsweese t hereof ; (g) conprises one or nore NBCANUS2004/042309
from Colum 5 of the Periodic Table one or nore

f .
gra%g:H) ggﬂ)g S()rg gﬁagnnseog ? 5%@{1%?%?1@% ?]lg I;Eré)rqE &)lﬁaing le (ﬁofO[Le i’gﬁodlc
TaBlk, SRR mEEE cordpoundast ok H0Bdredheas ,frofn[ @mu&u&()}@]]_() Gfﬁe Penodlc

grans, OOOlOBgﬁams 0.005-0.1 gra or_0.01-0. 08
Talgi,c,aummafureSdh@re@f (bhsPRDHBSAINS OF ReFE @SFW@?} Glumgg 5-6 of the

PGP, 8L 05 RIS BETPRMIRC GRECHI 6 o1

Periodié ThISS, drheikaeds théredf; ¢Onqomsies mrworonomm@almﬁbai €olumn 5 of
from Colum 6 of the Periodic Table, one or_ nor

the Rripdigridblco PRoAameic CREIEUAR off teOF BIArCBER e Sfolyme S of the

Periit ?gmg m&;iues%%eg%fégq)nga%ﬁg& 0 6f odihh ot 39625610001 Bfms,

3 grans,
frofh ®0GG100. 6 ggna)®,000- (Iﬂgﬂn&SO@f)ﬁl-l@sl gxﬁmsma‘ (b@l ﬁlOB@rzmm af: e or

OB P SIoTe 5 6f Dt eionsy LPLS 0P BT AIBUBHS e or more
me a% Qg @oh-ﬁﬁﬁ I5‘~3orf gﬁérPéHo)éﬁdff Soie, o elifQkes thétbofS AYRSh ﬁ‘&s QBE or

or nmore metals from Col um 10-ofthe Periodic Ta
mondimetats ﬁmnélodmnqnémﬁdm ermodweTahle WDE er meteatcsnmuods of one or more

f t bl t th f
el 133, Coluin ol eoertoaioa e o PR Botat: 67 ey Perg oot
catRyR0 ol Bo@1a078 g?d‘ms O%ICU 3 BRER, 08b8Uos! $raB) 010108 gkbins of

?t’ he Peri odic Table, one 6r nore conpounds of one or

ongror moreghethls ffomoRplooinemf the P@flodln d ablgr precipranqrgisiosponads of one

m xture an f
or %%Bﬁ%ﬁ I’ngﬁlgaé nﬁj‘che %%:?llsja@éeg 0 %D&n}e]s %?e%% (kg%gr%prlses
oné 6NRAbiexBStaR e Coluaitel (Déf Ll Perlﬁdiﬂflabllﬁﬂ@neﬂfr nidre kehlpom{ds of one
m xtures thereof; §o rises cobalt, one or

or perpoaiatsian Cobisan {0 ofihereripdie digblener mbttureg B}ereof "0y has, per
gr&*? EP {) éaﬁﬁ& f?@ﬂmb%%ﬁ‘ﬁ% %lgprﬁ dt'o. r@ g%ﬁg&odfngnce &more metals from

or m x heréeo fas, per gram o
Coﬁ&ﬁl@ﬂ@’ 6f the PefiodiO Table; &e?orgnmompoﬁmdsmf ©né 66mOrelmgtabsnisom

Cofiran 19 e20¢ ReHad Qfgk?llef e S e O S P G Ay g o
mar® PRALGhEs v&n‘dﬁ%ﬁ{ Qﬁnéytﬁér%fe gl)tCBﬁlﬁf)ﬁ%S nlék%l oR@%r more

per gram o cat rom granms of
compogsls @i mcheieonnmlrmeethewm@s(bémmms qoltet, g ommgtegoggounds of

collpt s B PSSP BB B 5P P B Of

1 BROE; Q) Kas 5! g8am b €4t §1t frbﬁl 0ed1a0.3
mo?g[%dlég{&gf &tlﬁi‘é{t&rgﬁh 8Q)mstsa tggar?he Co met al |gsmmS >

frohr ©.003-0tlograms o malphdsnime snoeramoie m@vbd@nér@mmuﬂdsa @F mixtures

Col 15 of the Periodic Table e [ e £9 s
gt Doy bOGRERGRE St ol E EbuPRER o P RY hereor
(S)Tﬁplﬁér gﬁfn &F oAtaliy <8 Frdnl 0108010.3 fainsiAStungeén, @h@ﬂi Rbre tungsten

catal from0.00001-0,06 grams of: one_or nore

compe : @r ThixomesCbEeafs (0 5omPriseseonper msm«r metplpirem Cphama 6 of the

f
PR TEREARE P o oS 195 B BLATREL Sk PRERRIR, wherei
mARASRH BT hs Colien 00 nidki] €0 GRMAa$ mdtalih@sphDoUS (updomprises
m xtures thereof; (x) has at nost 0.1 grans of al pha

ong pumomelgeentg fram @olumat 13 of dhe P%rrﬂsh%Tat(l%,s)Onﬁ [EmgFe ?%&Qunds of
one of P ggments rogqt éolﬁ}rMTSno% tﬂéeﬁer%rd%ﬁ;le SR LAk ‘thereof; (v) has,

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

of the Periodic Table, one or more compounds of one or more elements from Column 15
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In sone enbodi nents, the invention also provides, in

conbi nation with one or nore of the nethods or
woanpasides ons according to the invention, a nmepboasefo4/042309

form ng a catal yst conprising conbining a support with

of (i Beare dRblectinb Crpr B BRETGh Bl A Bomas of

phdsféﬁ@ﬁlb g Iﬁlkiﬁlrésh[ﬁé@oia (:)HaB at SURANT bfafitcdlalpliaaluiniaa pér gram of
erature of at |east 400 0C, and further

camigstpancgmr@) hseat Jepsib araves efithete appane perearain ofcaielse
wat er to.form

T
mofd ofthé STERARYIR ok E@mpPdsititing |ae<&ﬁ'ﬂln§@@ tHRGhventidh or m(eth))d of formlng a

sul furizing the catalyst. In some enbodi ?
catalmtewmp@ﬁm@l copbiHiBg p geaport with %%?W&Pﬁedﬁe’f% %Wea %HPPOIT/ metal
mlﬁﬁvew ere irpﬁle gﬁn]%p{bg@%rlﬁf %1599{@&521}1?%121;&531@%0 e gf(': 1?&1:&2% glﬁ’ecﬁlgfg alumina
suppofthmathl Mixdne ads tepipeeatw@tod Ia‘ykh:& 40D RCwimdcfarthérecopgrising: (a)

size distribution of at l|l.east one. of the cataI%/(t1 .
compbigingths SePOEATSIRL OGS ATitEHieF OdPTR e PReg P IrRding the paste

(b) fggﬁlﬁing g%e'%a[ aelg%ltlﬂag%%{e&#@%}tﬁ%g}mﬂng 864 teaPeraure a{ l%ﬁﬁtSOO °C;

230 A, at nost
andJor (ch swlfurdirgethé catpbySi0- 180 A, 100- 140A, 120-130 A

230- 250 A, 8 - 500 230- 500 A 0-.300
ol e BPotEN e dhe PR EB b et gy Enatit) pdh one or
mogé b Sletiids Q)E Borh oﬁtlorﬁ %C&‘)I’dﬁ‘l@ tg heAnv@tiohemethod that comprises

I an. pore di ame a surface area Of at | east
coxﬁ@ctn@agqru@a fepe awsth oge onmoge cagalysteds vhidohe pgte sie diggbution of at

RS S5 AT TR B B AR 308 AR B A

. :1ea§m;op& r R %eaQf 208 A | 2 dsakt ZB(BA Canléagt 360 AJ fasdst 93@1AC alhost 500 A, or - -,

l'east 0.5 cnB/ or at |east 0.7

in-eragiioendls 184 ol finvdind; 630-88.0. gi69sbas 50-500 8350500 A&; or
.60 g@%gﬁ ?tggas%é% of Q—:% 10fa HH%; erQ)ff Bﬂg A 9891% ¢4 rﬁetgr W thm 45 A,

ns accor venti on,

35 QSQ B2 FeBf tlwihé’diziﬂ e ala@l{dlifdge(cf) aedrfmat dneaoasfeit dnasirﬁﬂm /g, at least
pported cat al ysts, whi C

00 Bkt sas 18D mTinat a1 PO E & Bl feesdt (5Bt bRt or at least
22? ﬁ‘l % ’aP&/'o ﬁg /rg gé’tgizxg(g{nﬂtg 8f 5'1? Hf@s%f'afjl%ast or3 (‘fﬂﬁﬂé U Bst 0.4

nprlses ganma al Um na

cdfedéileast 615t an’ad, lmnaﬂaast()ﬁ)c ég per gram of support, at
| east 0.5

|
supJseme sbpumeptsols Hieaat B0 povidehdn e TgtiaRu i che or
mJ’rF oF ﬁle%é{g&q}ﬁ)g cg&ﬁ%sﬁ&ﬁ@bb&ﬁﬁxg&b RSN @ mefhdAMBat comprises

um na mna, theta alumna, or mxture
cotthetinepd crudé Feeth agthainemp s1ord sdppgrtgdmat@lys@ ipfyehielt theiswpport: (2)

cof et iy SHED St oy RSB AT BhninbhSxide, mpsnesium
ox{B! & RfxtlBeuRRLA Qlﬂ&/o? Qedlﬁé‘ﬂﬁﬁédmﬁﬂs%s A4k divdging end/BiEdelta

i nvention, a vanadi umcatalyst that: (a) has a pore
alnine; (d) bas; péngrimof Wnphrtaatrl@aﬂ ) g@améo gasmrae ajumgna; a{d) has, per

| east 60 A S
o S B S 5 P B e BHPRIDA, apomorss
alﬂh%%hﬁni&@r Ensth? Sluhirsd ﬂélﬂﬁlmﬁﬁlaWtHefa Aurfie] @mixeure thereof; (f) has at
di ameter of at |east 60 A (c) conpri ses one or nore

most 04l @ams ofalohd anming: pst ZraeofBPPed ¢ Tabl e, one or

TOr G MR 2 %dglmentsoﬁx% ifentfBA &lso provides, in combination with one or

more of the methods or compositions according to the invention, a vanadium catalyst that:

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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metals from Colum 6 of the Periodic Table, or
m xtures thereof; and/or (d) has, per gram of

woav@logsdes at | east 0.001 granms of: one or noreCmeiSa008/042309
from Colum 6 of the Periodic Table, one or m)re

o SO it 0o ey B P b LT AR a8 bt % por e

diseitRedh vRp §meréﬁ poRVaRhEeNo Bt 3sPE®RE, 19 SomipHises one or more
conbination with one or nore of the nethods or

metanfrosi Coloms Geftbe Bemegie daklpeonerny érmrf: 6Pmpeunsls @f ene or more

r.oduct .t.hat : (a f QR st. 0.1
mdIgf9 GO o P PBiedle TaMG, & Mfhe{ BiteqP sheiof (Y Bps. per grem
of Eﬁﬁlyﬁt atBsst 0900 QPP bAdTSY 1ﬁ6rehhﬁal@|fkﬁt1|1 Coh®irab of tePeriodic
al kal i ne-earth nmetal, in netal salts of organic acids
Tapler ongrerrmeie compaBngsras@ue oF MoEs mefalsipam Golonn 6 2f ehpsiodic
T %Nl [ VI Lfe gﬁlr [-am of crude product; and/or (d)
ag o Jt BPH grams but | ess than 0.01 grans, of at

| eash s@ne e@bodifeneatheliyentopelso gravidesf inwonténapioaditit one or
. I'n sonme enbodi nents, the invention al so, provides, d n
mage Abihs anqthors g cRpAEtieNS aeeerdingrto thiinyeriipgya cpyde product that has:

(a)aqog,gﬁ%ﬂl%{‘ﬁl SEPT @@ 009 ¢ 08, BMENb1 Rﬁozo&fﬁdgg 0B 0.1; (b) at

met a one or hore organic aci one
md3t 00000 %edrkimk iofi eheenditallimmetel, ahd allhlire- e:ai‘th(mﬁalorn metaksalts of organic

acq%g agl{] érglﬁ)g)c Ié;gt?c{q;gcr)cg}rgk )a((hugtﬁ]gqsgg @65@ gqa{rﬁvgﬁmc/t{ggé pg:}ngrala of crude
prégﬁ%@%ﬁ&/‘d%dg%?%t&rtha( gns! BREss W D1 bRgns, of at least one of the

al'i ne netal s”i s rragnesmmor Calcium In some
catlystsdiermprans of ¢rhde produaeit i on al so pr ovi des in

combi nati on.with
COT 1L Mkl PO B 4% PRSI O iy e o
m&r@ BP{HeSEShERVraehipdsitisnCdcdsiifeas dhdNnl/Bntite of o M6R alkali metal
catalysts to produce a total product that includes a

salty chtelemr mmrc proanmeacréét Wrmnr@ ﬁ]éqﬂh@%ﬁ%ﬁh ®igtelysalis g one ormore

OI%%E‘%C? gf Preﬁid] omt éple?s ﬂj%%?lr%hlarﬁ %[%lgﬁsdhthlum’

so8idhi 8PpSradsimy e[rﬂylﬁgﬁ))’dt eagt odeb)f tl@d)ﬂlaalmeli@rﬂlhﬂet@ls id@agnesium or
roduct wth a crude that is the sane or different
cafciwin t he crude feed to forma blend suitable for
tre dsn
pr o Bg@ﬂg Hl e%\ &e}alné{ll gftﬁlb :E])P(Wﬁ?]e %r({j) K ngaﬁtlg %v1th one or
mabr o tmﬁﬁethbdmroemjjostmhd ai:t:erdirrgotth@mgentamd a medmaldhatg:omprlses
transportation f Ieast one, of

el from at
cogtasting 2 giude fqegéylﬁb?ge ormpre gaalysisie arodurs %tothl tproduct that includes
a drH&eSﬁ}Bg&Jﬂ @k ﬁféﬂﬁﬁ?gﬁgﬁ%&)gﬂﬁgsﬁg B B&hbRhetht Brual %r&ﬁlct with a

he net osi'tions according to the
cridevthatis the same s pipfﬁartm dronathalcytgie fce;dﬂpcfsrm acbhenldhattablé for
has at ast Q.3 arrB or

th
tragspATRG ( on@}lugmg e %rﬂgep]a)rp uct (V%}ﬂl 81];{.8? f}%£§qg%f%e or cflﬁ’erent
frcﬁ+ HLE‘ cﬁ‘@dé fRed RELSMRRIELD su(tEBle P@ASredtmEM Fhciltick; @) #ABticHating the

a alum na per gram of support; (d) has a pore size
cmldeqtrodum; dndforvidx fractionadthigathe gmde priidagteintorase camdre distillate

20 L Sl BB RatS) HERSh A RSaBR% 3 R PO fions.

0. 7 1688 endbbllinitds, TeSHidnBi6s aRb %@ﬂesain doaftsiatidl Wit ¢he or
or at least 90 n2/g; (g) conpri Ses one or nore netals:

méremfil@ahethmds G-cberpositipheacPerdingitotheriypetiong A supnoriag eatalyst

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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conmpounds of one or nore netals from Col ums 7-10 of
the Periodic Table, or m xtures thereof; (h) conprises
wonesoelasere netals from Colum 5 of the Peri oBCT/US2004/042309
Tabl e, one or nore conpounds of one or nore netals
from Col.u 5 of the Peri m r
o o oSR AT e i R Py v By icon fa ast
0.3 Bn@g Qiéo@eﬁst wa/gr(f)fﬁa@ QR Lréh & @ ﬂ@ﬁﬁ6@1fnz/g% Qt st 90 m?/g;
netal's, one or more Colum 5 netal
(g) mmmemm: orgnorei metals den Reluass:7-10 9f the Reripdie I ablgeonsror more

tals from u
compudn R o BB e Coust 51 GEF bRCPiod R0 abte, 8 ntures
ther@(‘;f Eﬁ)%ogﬁhls&ddrfé oF aidre medls ot CulamntshertkoPeriddig Tbjﬂs one or
pef dgram of catal yst, from 0.0001-0. E‘thr ans or_fro
mo1® cOmpounds ofoaprsr wiore BaRlsdrom GBI P Qhthed srieris Table ﬁémlxtures
Col um
el B FRLATD. AL AIDRUOE e ST oE 50005k o
one\bARRAE OBluned 5 Mexdl$)10as of MerecOdlmpy metahmmp@mds or mixtures

mol ybdenum one or nore corrpoun s of
therapf G p@gpltlwé (088 PT MOF) MEBHFFGE é7é> éé’?ﬁﬁ %Wg gt bﬁ% fge or
mor%O ﬁ%‘ unds ¥ BE ldF Gt SRt frdth XoUlEs 6 ot ﬁ{eelfgrrod{co? able or mixtures
Pees Cobal one "or ‘more conpounds of cobalt, -or
thelﬁbf((lbbﬂﬁs feh gfefm)bf casigétpfror ) 00006 pmes arifcioeD, 00&)1@@3 guams of:

nore co ounds of ni ckel, o res.thereof,, In.s
oncnias CORTE 6 T PRE AT FiBF Gr B Berlbanpgimds, or Tkl

the@gf;jglgy . ﬁ&s‘@aﬁgﬁlﬁ?@eo&r or'TRE:E cOnpbRRIsBEVRRASuRY or mixtures

ons according to the |nvent|on a crude
thereof10m3 torapises nadlybdeapmherss e gkl compaundsnﬁtmqub@um@t mlxtures

nost 0.3, or at nost b)..has r.am
ther@erﬁﬁ@sqompsﬁes YpeHERIpC 6 BOT Wgﬁ 3%%%% (s Bpreot
() @orﬁghéeb GSbantaeﬁ@ofifnéﬁerd s TROBEE T aﬁxﬂ&‘esan&eaﬁ end& (p)
MPa; at | east 001 grams, at |east 0.005

:congrransmckﬂl qite drgpere commurgisa)ﬁﬁlc&sﬁl AyREEES Bisieotni t h a

boi ra trg but | 6

2t T st R R bR SHeath SRRt bhe o
moMd dfhh@m@thbhé Gigcdn%ﬂﬁftloﬂb sédotding toothe beteneden aﬂﬁﬂe&ﬁnﬁr@mtmn that:

650 OC at 101 MPa; Qr% has at | east O, g ams of
(2) hassd EAN qfra@g@ﬁt ]pea,t ng),s‘b ot ng}g%ésq)rtqt st 8 s » Pplpgram of

r f

con%) 11{1091 atcigrﬁp? %P 95{1111 - Sty glg)g%tbogs %ﬂﬁ a%¥ ﬂgf&h asgﬁlsthggﬁén
bet@e&D@SJ‘EC aiidPa0 ot at 1 Gl M?ap:kédaasa@ldm/ graach, anegse 0.0§p granad, or at

conposition. |In sone odi.rent s, thelnve lon alsg ‘
o0 s of hydsBSBPOTRCT O OFLLRE BREC S HHBHEn BFPia 260 °C and 320

oC HES. DOOSIA! o RCIROSE §.061 gmaﬁ%%simearb@mt WEh h%ﬁmgnr%e

crude conposition that i ncludes one or nore cat a(g/sts
disqibdtian bétevast 32neC afid 65k °Catttal Q/lsMi?a, ((cai)lamS},e@t Q)@@ gpms of

distribution wth the. nedi er of.
bastcuptispEcReRs* AP (RIHOSEEB: ) Dah@Pce ey g Foppgguiopy g fgest 0.001
ot 3P1edst 03A QA0 ofvotal 2Rrob3RAmdldR e nﬁ@ aBmdBd). @ID0B @ Ans of total
gm?{garret gr 8f a r egst0 90 Ad]g%WI th g)r(eat er than 60% %1?
nickédent etuzddium pblegramfofpomgsnmnt he pore size
dIS |but| nhaV|n net er. W t hi
hioregrioditiiing o AP Lot S peinadon it Sheor
mo @ﬁh@fneﬁfodk 6@(56111}3&9[@{5 decodding &aght idh2RtioR/ aerudy coddiposition that
east 220 nR/g; (d) conprises a support; ‘and t he
inchudppone oro0eme rcatabsstsahushatrieast ene afdhe caialyste:{abnas i noae size
dlStI‘lbu?lOI’l wq‘gh(%ffl r%%dlarzllpggeo HUTURY c)>(fl H8east 180 A, at most 500 A, and/or in a
range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
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magnesi um oxi de, zeolite, and/or m xtures thereof; (e)
conprises one or nore netals from Colums 5-10 of the

weoeenisodiase Tabl e, one or nore conmpounds of one BCTMIS2@®4/042309
metal s form Col ums 5-10 of the Periodic Tabl e, or

por%:n rd)g#e&f(eﬁ n erég%f ’3t5 H%)%ésr‘%af e ?ne%na% po(lg% q aé}%te%¢ Zhg's a surface

arc§ OFRAURESOf>/RNS: 184st TR0 S 2Febiedt Sedst 220 Bk 1I) cbmpfisdshesupport;
Periodic Tabl €, or m xtures _thereof; (g). has, per gram

ancbﬂhe cmmlrty@mprlacs alomina, oilionoilicgrafiaings Hapie @fidengigonium oxide,

mag?esmn% %}rdm;zteaﬁ%r %rb ot r?%uﬁgg t‘flelﬁgg géﬂkgﬁlﬁﬁggh%fgmngﬁé als from

CofLﬁiﬁmscm ofhtie Be@ddit Uableeéﬂeaﬂlnﬁoré'abﬂnpoumis @fohe 0Dmere metals form
npounds of one or nore netal s frotm Sol umm, 6 of the
Cologntisci] Gofiths Periodie Taple: Qe tyrpsthgteot (f))copygises,eie qjragse metals
ﬁo&Q(ﬁwﬂéy&nEt?@%eﬁoq%% ‘ga@F Ooqn%g% Woﬁf)oungg of ﬁ% %grue r%etals from

Column ¥f the @srivdie Mable; of injxtwenthereoE ghhas, per grume)f wetabiss at least
fromColum 10 of th Perlodlc Tabl e, one, or

0.008 s’ e 50T CORTE S FAE-OTF 05 FIOEH | GHiTm o sfal eppgpounds,
or 1%%&{11%9 'tlfere-g?ttlh?coﬁ ridhs )Shi:' Bleﬁ'lofet}ﬁétﬁﬁffron@ odhfn 6'or thetPhenodlc

nprises on re elenents from Col um 15 of
TalEledejr G:no'Fabd)Iapoumﬂe off pnerar mocongals fidn E©bluomesb of thedledodic

| ts fr 15 of the P
e, gpeRre B T Het et GGt e O P gt She or
mofré emmle&mfefa@s BADEI RNt Slukh 6ihistal CHrGFuh@s) oBixtiees thereof; (j)

mbined wth features from ot her enbodi nents of the
compmms ohenr mprrmeirbsfine Coluran 10 esthe Perivdind ableperst eranere

of the i.nvention f f ]
cofghl of BB R " RnE ST Jb TR e
the?édfd&ldnﬁQ@Mrﬁé@@@éﬂh&@m@@% ot Qfluthhe 5 mt}hﬁ!&lodlc Table, . ¢
nd systenms described herein. In further enbodi nent .

Onad@mprem@mPOﬂ@‘éﬁthrOé@ orrproelepgats dromp Colans heed the é’erlodlc Table,

odi descri bed herein. BRI EF DESCRI PTI ON OF THE
‘W&W ,Q vant ages of the present invention wll

. bec onBirtppanbotiments] featueessionh keedificrentbuelimerts wf the itveation may
benefit of the foI | ow ng detal I edg(fl SCri pt| on_and u ?n
be cambingh pathifeatpres @@b BiE E%ﬁén‘feﬁ 0P ERF exiéi“% e
f
feai.t)l/tjgf fér%n%&lg %@Bg&q ﬂw‘%ﬁ%ﬂﬁb bR coMbiRAVAR feBfires from any

2B are schemtics of enbodi nents
ofﬂfeoctlmtembbdmg:nssysterrs that include two contacting

zones. Fl. GS. and 3B emat enbodi nt s .of

C TR B iR, RS Py bl R A5 ghTge ineeidds and
S &%?&escﬁ;e%he%elhs a schematic of an enbodi nent of a

separ ation zone in conbination with a contacting

sysfleforther 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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FIG 5 is a schematic of an enbodi nent of a bl ending

zone in conbination with a contacting system FIG 6
woo@/sodeemat i ¢ of an enbodi nent of a conbi nat POWUSE00a/042309

separation zone, a contacting system and a bl endi ng

zon I 7,15 a tabul atign of .r e I

or opiag- ket 3B pfl AP oR S Bh BRI Bh b4 Poygtems tha
incBlR IRl BMtad¥fneGoRésact i ng the crude feed with three

cat alﬁgst_s. Fl 8 is a graphical representation of i

wei §HE.ebis a\ﬁéh@gfélcmff@nwrgwémny PE2 JRAEON| ZeRg) ICERbipgtipn with a

for. an odi mrent of contacting the crude feed with
CO%%CémgrSy‘?[r%nIBé catalysts. FIG 9 is a tabul ation of

r epFEG SNisatsch@ngicafantehtbdivhert bl dblehding zaneincconttenation with a
product for an enbodi nent of contacting the crude feed
conipetmgtsye®at al ysts. FIG 10 is another tabul ation of

€p %fé’f@]% %tskﬂﬁnﬁfc%%ﬁtehﬁ)%dg‘{lerﬁ bed @oﬁlﬁﬁ@ti?rﬂgf £EhdBition zone, a

;
pr oduc or an enbodi ment contacti ng e crude fee
comhdtihgtsystematral yblesding zéeG. 11 is a tabul ati on of crude

feed and crude products for.enbodinments qf .cantacti
cr T i o G PR EREOREEASIO) Gr0e JER G Eriegproduct
for:)a% oRir MR BPEGRActng RESSRAL Rl QR hreB-ci@lysg. of crude

roducts versus run-tine for enbodi nents ‘of contacting
cr uffEGf &magraptital fauesediafibe pEweigbetlavgege bydtempsratge @ersus

13 is a_.graphical representation of, pet hydrogen
lengh i 5 B OF CRT Qe O e o SR B eaelysts.
of  ¢ant AR ARSI rEnesntative PrdRities Gif tARE €A Matodhderoduct
systenms. FIG 14 is a graphical ‘representation of
forraasinthodinant vé pentacsing s erade fagd wathgio qatalyséht age, of

cru products versus r fi f.Qr i

TPl 1o et b PP R e and r
produst oFEn etib&dimbht dfcodtagtifPibealderfegt wER BWatatalyswf o g

chan(lge in AP ?r avity of crude products versus run

ti mE1@ okl s aisdunlaoncd cordedentt andarvdy nRducss fo smpedinspis of
colt B4l qc'r&{eef%g&twﬁlﬂ‘o% Xﬁferéﬁ?ﬁﬁ@@t systeffis, 16 1S a o S
gr aphi ca oxy

representation o gen content, expresse
i N \BEG gl is peratidah gpresofitationidEPpelnd of tside ereiustsvarsus run time

time for enbodi ments of contacting.crude feeds with
forfegRirodtmeEp chamLishne e fesps PefilovRfifierepteqidlyg systems.

t abyy@t {91 a%fra Hrd F@?&Eﬁtta{i(‘ﬁ?opﬁe@ RSAloLES uRhkCEHARIE BRHs versus
and crude products for enbodi nents of contact’ing the
rurctimd dorf engtsbdinhértis ecftomtagsing syusle dersls whtht foiundiffertat atalysisystems.

amoypt,s. of a mpl.ybdenum cat al yst. .and anadi . .

cat MGk s P PR Eneg ol AR o LSS in weight
peBRasE, WIRAk BlodRbts BAuRrHDINS AR RUHoURAGH sFBoaRBhY Sfude feeds

and wth glass beads. FIG 18 is a tabul ation of

with fopedifierst oftalystispgerised and crude products for

gg?gﬁ@gf é;fsztg(%{l}gﬁc% t{@%ﬁ%s:eg%}l@t{ ﬁgﬁ}a;qeee %SA]W érgvi(t)yngf c(%lrldengxrogucts
versus run time for embodiments of contacting the crude feed with four different catalyst
systems.

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

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

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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space velocities. FIG 19 is a tabulation of

properties of crude feeds and crude products for
wenhsdicnent s of contacting crude feeds at vari 8Ba$/US2004/042309

contacting tenperatures. Wile the invention is

thf R o e BT AREL R R o ARt Rl B i tess

beflk. exanple in the draw ngs. The draw ngs nmay not be to
scale. It should be understood that the draw ngs and

det HIGelB Jd@é@bulfﬁtqn&f pronstiiss ot gradederd andrcavdecrrodusts fogi ¢
embAGimeRticoB et S RRA AHLAE of B0 dfifo LA hriolfig R hourly

ntion i's
spd¥@etlociEl ons, equivalents and al ter natives falling

within the spirit and scope of t he pr@Eg I nventio
as HEP| Hbig aﬁ@@ﬁp%{ﬁ@gpmg@s of eruge fgeds gre gyudeproducts for

T s are
el el RO TR OlpudoBe WRIRRALRRS BT
ar e Wigitd the (iim&ﬁtlcﬁmislsommlble to varASE Miodifidatioss an:d AMvenative fiorms,
St andar d_ Testi ng

SPOcHATb N e IO 25 HOUB hiE bR SXepRe iy hs fey s dde
dra‘é\gfl AP RG l;%ytg’%éi-@/l Yehhgd bpﬁﬁg&s‘co&ﬁ A &e@‘%ﬁ@?ﬂld detailed

entage and atom c carbon percentage of the crude
des‘captiomthérettb] ereqroti tgerpied dubitnitghe 1ra/sn1mkm torthé particigr {a8TMisclosed,

b 48 P> BRGEHIOB T OUGE L THRgRO T g g Snd alternatives
falgﬁ%q'?tﬁfn tBE Spifi® aﬁ?ﬁ‘c@ﬁ@bﬂﬁ@ pRSeMFANIMBL RO defid®s tHObSiepded,

ot herw se nmenti oned C5 asphal tenes” refers to
clagsphal t enes t hat are insol ubl e in pent ane. C5
al " is as determ ned by ASTM Met hod
D@% {)w\,ﬁu >—tretal (s)" refers to one or nore

et @e&aﬁlfen%dﬁﬁéht%pﬂle ihenfeis fetesclibed Beraindh @lor®d&aidr Terms. -
nore conpounds of one or nore netals of Col unm X of

usqdizer@in arodifmet apfadlowisn whi ch X corresponds to a col'um

numh @M’O,%oﬁg‘?on}z%l%rlcagu gtgﬁcsasé F‘S{iﬁllg%?lﬁ'l\ﬁgéﬁalg abl e. For

exanpl e S tO0 one or
met &API bfavity Cedfers o APDEravhie afPES.5 6di(60 Tb |A@Iégnﬂ\/1‘@'r1s ane
or nore conpounds of one or nore netals from Colum 6
detgrmingd bpdry IddiMethrethPa822- col umm X el ement (s)" refers to

one Aocf)mﬂpﬁ I éeﬁ?gmgﬁtagoal@éﬂiﬁb ér&gn oé#@en? o(fﬁleccrude feed and

Tabl €, /or°o re conpounds nor e
theedredmmtoﬂuafare:aﬂ demammitedftyheS Per Methiod DE@Bl e, | n vvhi ch X

e Eoghiesanes SaBPetomgp: (e ARpedted e G prRgct, andior h crude

pr@du%ffﬁe BE %%tenﬁﬁfe@ﬁ? AtSfTNP NS DDIE BlI&ABReBwisE BI¥nfohdam
of the Perioditc Table and/or one or nore conpounds

of &fe asphaltenes” wif@stnasphiltenns Bot aneinsdBibdd inteataper Codsphaltenes
cor-l:celtl)tl is as determined by ASTM Method D2007.

, “Column X metal(s)” refers to one or more metals of Column X of the Periodic
Table and/or one or more compounds of one or more metals of Column X of the Periodic
Table, in which X corresponds to a column number (for example, 1-12) of the Periodic
Table. For example, “Column 6 metal(s)” refers to one or more metals from Column 6 of
the Periodic Table and/or one or more compounds of one or more metals from Column 6
of the Periodic Table.

“Column X element(s)” refers to one or more elements of Column X of the

Periodic Table, and/or one or more compounds of one or more elements of Column X of
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In the scope of this application, weight of a netal

fromthe Periodic Table, weight of a conpound of a
worb@losfasom t he Peri odi ¢ Tabl e, wei ght of an ePem®iS£004/042309

fromthe Periodic Table, or weight of a conpound of an

| enent. fromth riodic,Table.,is calculate
the BEfeiii TehlenBrdicn CHERRE R S Epaaft Bpfflig 1348) of
the Peridhid TIFIBMEoPExaMifle, 3 CoRimus ESlelpientgs)a i fofs t6 dhebymbre elements
the cal cul ated wei'ght of the nolybdenum netal in the

frong Slodanys 15 0§ the. Resipdigrkefle g9dfor gpa AT BYoTe eaAPQRES of one or more
"Cont.ent " .refer ' of a conponent in a
ele@%%f‘?’é‘t%(ﬂ%elSzgféﬁ%#)%?()dﬂ%%e feed, a total product,
Or 1A the t9Be BF B SIplicaidar esiddofsmetil Gloin fhedetiddin Table, weight

wei ght percentage based on the total i ght of the Lo
of asngironnd ef a mata) sipm thedsriadic J aplgs W§lgﬁé$?%ﬁ ¢lemen frgm the Periodic

ight, ."Crude fe t . DipXt: e f;
Tabff 5P Beight A FmpS G drah oo B P PLBEE TobE et olfted os the
weiphisFanahing the Weipht bf démméntr Edbpexxanipde, i ol eranboilot; isusad per
oi ling range distribution between 204 " - 0C (4Q0 OF
gramyf caabysh thq eEeery watehbolbe maPdep et Lip e SHATGH oS 0067
a1in§ as rgﬁgoqfcg}a d by ASTM Met hod D5307."' "Heteroatons”
SR PEY & 3’% ]

0 oxygen, nitrogen, and/or sulfur contained in
t he“@otantteiers $4 theotaight obh campyimd oaa bdstrateldfos evanplesa crude

content is as det (arrri ged b AST&/I Néth%gﬁ 5385 for ht "
feed,aytgiahprodysisor ¢ eide BIOFRC), PYREEER a5 WRINHH 3G P vereht percentage
bassdbh We to‘E'air%%ht b Subdthfe© g‘m}')pﬁle“rﬁéfs th %aﬁé érQBiflibn by weight.

conpounds th ave a pKa of less than 40. Basic

ni t fQyda faedhota) priodud snigeramfensie thy misTn thet deathciszboeatalyst

" Hydrogen source" refers to hydrogen, and/or a
durigRIBeRse"&nd/ or conpounds that when in the presence of

a - ceydglfieeras s bitRoGddk Yath J Bdlhg :agpHRviligion between 204
hydrogen to co%gnd(s in the crude feed. A hydrogen
°C ¢il0r°Ee andi§43 P aide’F) bik-19sMRet Distifateepntent is as etermined by

ASE@M@%@ for exanple, G to C4 hydrocarbons such

t hane, propane, but}ane), wat er, or
M XtMEeDatdney’ eefers t oRfgH, hialogas andwy siléircondinet édiheanolecular

S5O O LAY SPoToR NECISTURE GBIEY RIS AP SR Methods
E3 §§ fof %g%/ksnf b%é?’ﬁa forg@gﬁlgﬂgéegg %’1&’ BadSd £ shegdeFolaP badid'Sifrogen

cata strength I's as determ ned”
ref@y tAGTvE &kt dnpbundd #at haveldPKa ofdessrtbart 40.aBasit vitregen Cbn”) is as

liquid feed rate pe otal volume of catalyst, and is
deté%ﬁ%‘%éﬁéésﬂﬂﬁ’lm]?%dé#%). Total volunme of catalyst is

cal Gﬂk%g& Dr&HToREs 18Ry @ogdl, langRt 8o aHRS cofpbii®s that
contacti ig zones, as deScribed herein."Liquid mxture"
wheefreths praseisceadmposdet fearhartdihe catalybtudess topevisie hydragen to

compald o s s et 1 Torioath 1Ep ey tneh Per A T .
R B A R e
buiane), wrtenur enisbugdberdef. tA amssbadanse maysbeggondryped to assess the net
amount of hydrogen provided to the compound(s) in the crude feed.

“Flat plate crush strength” refers to compressive force needed to crush a catalyst.
Flat plate crush strength is as determined by ASTM Method D4179.

“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is
expressed in hours (h™!). Total volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.
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"Periodic Table" refers to the Periodic Table as

specified by the International Union of Pure and
wappisicethe&heni stry (1 UPAC), Novenber 2003. " MePairAS2aw4/042309

nmetal salts of organic acids" refer to alkali netals,

al k earth, netals, zinc rom u or
c ongAME BT Terato ¢ SR BT ua&rRT Hilsp §mpounds that
arestﬁhfdsat @fan@a{rg Qéﬂqgearét%éjfﬁqd ;ﬁes’%ﬁre(t% ec . [l@?ldMBé R diMbivbitrbegred to
M cr o-Car bon Resi due" (" %ﬁ)content refers
as ‘tSd"Pé) qm arsoinpysitipn et tmhxdleé@ p@n@nﬁ@%p negplanqre compounds that

oS AL P B, o e

r ef epegiodR Tl aefidRthe PeaticMitste vk mcﬁﬁeﬁw tha thteranigenal

di stribution bet vveen 38 QC é*ﬁt 0 OF) and 200 0OC (392
Unpm)of Rureanicipiied. CheapsithdUESRD e venabes 200t er mi ned by

AST, of

VaneeCE R s of St Rfias WIS o MR lhafine carth metals,
zin€,CiéeRild, Chroafi@hsort @n‘tﬂim‘cmmt}ferﬁof oA aointnebf mettsaidimatgl salts of

i ron, or conbi nations the eo %g gll /V/ Fe content is
orgggm@g{dépqﬁsrd@gprwneg@y B@ 184 NnB/ n8" refers to

nor § $)
f e oo LN R MORD) 90%1% O AR Ry of hiEon residuc
renthmipg dftelsevapabtiors andpyaolysisiof a oxbsyrate. AdGBoontkst tshaatde‘dunmed by
not have rboxyl ic (-C2-) group. Non-carboxylic
ASTdhMsithg 4 gani ¢ oxygen conpounds include, but are .
not “Nhﬁﬁtﬁa@qefe?s toq;yla%cﬁrboﬁﬁéﬁfnbén&&mﬁﬁ a bRlIERNEhS distribution

aromati ¢ al cohol s, ket ones, or conbi nati ons

beM&em BOFC (100 TH add 280 CH392"R at:&rl@lv)MHa Naphghpeontent is as
fers to conponents and/ or
E‘?E%%Smmﬁgﬁ&dfhat are gases at STP. "P
( pepi/FAtd QEfersvid Inikke], @bnadimi Akdig or E@hBihatidns therboier al
val ue, which repr esents the floccul ation t endency of

as pFAXl/Vdfeccontent’t teéers foLide consen of pickek Nam%ﬂr% of ganbinations

i ficance o ene I'zat’i on our nal of
| nstNinitng” eéfeRab m@hﬁalraublvoheteré 8f gmsdw enbid Siterfedorudarfyed.

1962, pp.  45-53. "Pore dianeter elpgq
di an@?’é‘t‘?f’f OXYif 00{5‘&%‘@“% STasRE" 0%%@%@,5\3? T%Weffrg«?mc oxygen

L e T

or@ngl (e(ygquaimpommdlsﬁlﬁ))cludA Torit aremm: tintifed $¢,refhers, cyclic ethers, alcohols,
A9220|ntrurrent meritics |nc Norcr oss,
arceAiic gleghols, kgtones., %ﬁjﬂyass, RE CRPbITREE Gpstrolo v piRlg not have a

carY)@J(}?i rou eS| due" refers to conponents that have a
boi11ng range distribution above 538 0C (1000 OF), as
det ENonvendenyabASTAs” vefetsdd cOBBOTNLS BARE mixBires of cogponents that

Meséa%gsda%%%Pgublc feet of gas per barrel of crude feed.

| theéef?gagﬁaﬁl/% /lgi o llrtérR?éjasb(%et inkd b:g: $ﬁ§IUI§Ie{h'3 gurement

“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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"Surface area" of a catalyst is as determ ned by ASTM

Met hod D3663. "TAN' refers to a total acid nunber
wexpsass®d as mlligrams ("ng") of KOH per grarC{/ug2004/042309

of sanple. TAN is as determ ned by ASTM Met hod D664.

ce) fers t.o drocar bo W. .Lhg . I e .
insirgers BBERERTE: Hhen s o0 eHb by sy BasEiR i apine
the@FYaldds, 0. 101 I\/Pa VGO content is as determ ned by ASTM

Met hod D5307. "Viscosity" refers _tg. kinemat.i .

Vi s d&@ldqe sefers o gompoientothgityave gibemg reges @Sta@utlon above 538 °C

to In the context of

(lq%ﬁi E’&f‘)g%e a?llecgﬁ},'ﬁ‘%ﬁ% e%tﬁ&ge Understood that if the

val ueCPt Riferetb §tadaad putsp &t ¥ gfs pehbarsal b tralt deddest ed

is outside of limts of thetest t

met h%‘@fﬁ?ﬁy’ﬂ%e ofip grtplyatis an é?télfmlnn AE.?@{I é&ethqctﬁs é@t

for . I V.

ot oS0 PSRl acid pumbb P B AL E R 3 0E KO per
grahhé‘rg”)séﬁbmblez éldAN @ adldesernryed bycANTN Methoe IM64 Cr udes

are generall solid, sem 1%0|I : and/ o

id
St abVaC; af?f%%t"r?é@rwﬁahoaa withioring Fgee fistbibin gween 343 °C
(65r06’|§ 3%6 o(fl ?1"(‘.706@139?1"(? RIPYASRSO cYRERTis aS@MibSnindd by ASTM

|na|onsthereo romthe crude to forma
Meshc&bDiS}Oﬂed crude. Such stabilization may often occur

Ol pro;gl t he Cti Q1 orti.n
SI t e Viseosiyi I 2@&05,9119 tv%ﬁ?% Ia}t;ﬁﬁa@?{ﬁ@t F%egﬁcosny% as
del? sinkd LeHe aranehidih@rbuonal Iy distilled in a treatment
acl |ty%o produce mul tiple conmponents with specific

boi [ thg cpaheg’eofdhstaPPMIDonﬁ is(tp be u@@k@ﬁtppdethah ﬁﬁh‘i ¥alue obtained for
distill d/ or b
o B B S a8 Bl BEL AR R . e st et
agtm&ﬁﬁéd EndbrSbédlivadbDid teRGIGREISh progeay. vacuum o
istillation nmethods. Undistill ed and/ or . .
un 1Caedss orat hecoredussil pnd/erreqrisddeombydioprsbemgontaining formations

an(z ﬁgc‘ﬁtspat%l ez§d o?ﬁ}dtepﬁﬁ\ég %lg@%&ﬂ@eaﬁg ngﬁf g%%% ﬁnéfail? solid, semi-solid,

an@oadl. Stabiliatidxaep irdudef blﬁtlﬁbcbtl linziedl toy wedesal cvfaionet&ndensable
whol e crudes, topped crudes, Sl%l teg cr.udes, g?saéteg
ga:@egp\y@tgr éi*ltfd@%coné}?m‘%fb)r% |ﬂ?‘?é?qfé’f?§n¥ to f“’r‘\’bﬁﬁ p1zed crude.
ek %cﬁiéﬁl?n bR@br Rforting sit
eas ﬁ%%?r)éﬁg&% cgzég?rltpoh 'S tﬁﬁm% {ohglvz) I ng rp0|0n 8 S
bel GtabBiredCrales 6pidilly Mree (& Deti-ditilldd atdvi)r ﬂea;uenajb'ehstllled ina
r enov

tregiment ?aﬁﬂgy cgﬁr%gygqedﬁgltlp%tpc%?ﬁ?%%grgg i twd%;)éﬁJl;E aggl}lggggq%glsttribuﬁons
DigilbeePREludes, b
B QP06 QAo mERy e g, DhapoRdlics b

is adtllomitedHe, amakphetie dwtlﬂaMweﬁlodwd(maaasw tlistillation methods.

con entl nlfa la]j{agﬁgﬁtlpge sta‘taf%elél: <%rt egsrn %881@ Orcgsr%}ﬂs ?at have a
cafgoh%m%fiay%%e N3y QuaRBicObf AERt 0O, rs%walﬁ@@ﬁ SniPoRBEE peegram of
that render them di sadvant ag sadvant aged crudes

crudey Hxemplea of etpblémcbcméesan@lp wholetcadeario qregessrgplénd
crl‘la;;l(,g}sr g%l%?i?%xg)f %Ird es ydr com 1nalu%)satilgﬂe o ‘al“olpg&ﬁ’ &R Lerude that

has been treated such that at least some of the components that have a boiling point below

35 °C at 0.101 MPa (95 °F at 1 atm) have been removed. Typically, topped crudes will
have a content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

components per gram of the topped crude.
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di sadvant aged crude. The econom c val ue may be such
that a reservoir that includes the di sadvantaged crude
woheis/oess6deened t oo costly to produce, transpoPCT/US2004/042309

-~ andfor treat. Properties of disadvantaged crudes nay

i ncl ude, t are [imted t t
o 5ot siabiierdiaM v prankice i afibw A Bl A L o pe
tran%?brt&f ﬁVdohy AfonfMedatrd&hit fﬁ)lht@est@it?dnsﬁ&rfa‘t/[bﬁea@ﬁfﬁ @ot ex@fnple
| east 000028‘3’6 anms or at |east 0.0001

pipaliis/ tidke, qx@hlpg} het Cr@d@ﬁjb;ave@}le ar MOFRINSHERS BEoPSHHes that

ent.of a a t .
e Rlacls PPl A Bl 5 B ApRER, B ppsporiatin
carfERIRl/$fa tfe%ﬁhéﬂﬂ Qadlﬁy t@ﬁﬁmlﬂﬁbfmﬁg 8 ey e@nomicChalue to the
asphal tenes content of at ast 0.04 grans of C 5

dlsw@n@gccbmlée pEhe eroapmis valngmay bppuch e TR ¥ha6 pnclydes the

dlS%Cg {?ﬁ?d ﬂ{a?{ggde?%xe ! acfb‘ﬁ{l%?f @%Hl?é éﬂs%?l(':t eg)éll/ S:[rea

at Pﬁ@)’éi’tw@ oﬂ&@ﬂivhn@gah&udés my alchudeghut greamnt diimitedudes) TAN of
i) conbinations ther

at 1gass de afrleasyfd: b} WSHW? PH&‘P%&@ cgb & ?\gf QiAvEY at Host 19; ) a totl
Nl/qul /ﬁéa?\[rgé}g 39 thegsji U%@OO?% ghﬁ%?tat Rag (ﬂf@q%ﬁfls 5ﬁ§1/¢ P& pelgram of
eas .

rans of res ['east O. r ans
crudesd)auetal ba*tematohfsa:snteﬁt &f afj lemits0.005 gnamsd)ﬁ hetetqatcsmn@er gram of

nbod h dv d h
AR et T
asp@laﬂ d‘[%ﬁ cOntentto? a"t:’}eaét'@) ueshak Bf ETRGHa RS Per Q’eﬁ&ﬁ\é@tMeaﬁ)‘—‘Q MCR

es, per gram of disadvantaged crude, nay have a
comemfafrat least0fR grimaof MEéRsper@ro0®f gridasl) agenterizfimialy in metal

salfy o Resratt acitstof e Q00 e of o FRr SRR AIRAL B i

coriBinalibd® th&Goﬂ Qn séthe EMNo@iments, HRadtanthebd cltfle ﬁfayﬁm}l@@j per gram
content of at |east 0.005 granms_ of oxygen per gra

~of dls@dj@nfaggﬁerudg agle@g (h%gmmstcém@sgd@@ml 0gerams p@gglldue at least

¢ e
N L T
disaSkantaped arude Haeed TWN h ARnge ﬁam 0.y o0.3ab 2De@3 tor 03;to 10, or
e) a content netals in netal salts of org{am Cfc‘fm ds

0.4cir (5§ 10 Dalsycepaocupd irents divadyantaged cpides.gien grapy Iipgyantaged
cru%le )y GV Dl 951ﬁe he 5@19 t 0%0‘53‘%@2 %ﬁg OCGIU?&%S "&at least

ude, per gramo di sadvant a
O(Qg}&i;sgrams at least 0.005 granms, or at |least 0.01
grans of hydrqcarbo

th boi, | .. .
i <98 P PO GRSl s e e ae PR aies el by no
lmg{?eggg agr"l(a;%\lﬁ gf; st 8k HEASExyRel @&tgﬁt%‘m 1t 005! B@f4 of oxygen

ydrocarbons with a i ng range
pedigratr éflemtdecfhedy €) w@e aspRleBS canf@nmf@t ba@sta& 0bgraos ofCa asphaltenes

t | t, 0. 00
per AT O3 G5 A0 B1ETkY e CET RO SRe Br T BampRhg 10y or 2
cngfre]:sf@éd Vit i@ gpﬁlit ?Qt 1359 IQQ)%%nth@oﬂﬁéﬁalsQn H1al M@ of organic

| east 1 grans, | east 0.005 grans, or at
acidea$tt 1eas®sn Ogﬁ@ﬂngrams off mmmrtgnm oficrue:zorpFamnbigatiansdereot.

d' S;E,‘ t ' on bet Elgayﬁggl 8?(73 a%ﬂgrg%so s%.d?%ﬂg%egi%%d\ép 8t least 0.001

grQh§ %g}éﬁﬂmﬂﬁdgr&ﬁy @@ at BhstlogAStrafs Qﬁﬂycﬁbaﬁﬁons atitH £Bsiting range

grans, or at |east 0.01 %ams of rocar bons
dlmlbmloaa H@tmelnr?é °Coamd 208i°6 1 at OOl iNPa; s legst (ﬁ%grammté@sa@ 005

grsgps, or aMP ast O?‘)‘i)l g?aan?st oﬁy%po%a%ro%mthaibolﬂ%?gsltange 89ribati M Between
200 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C

37



10

15

20

25

30

at least 0.01 granms of hydrocarbons with a boiling

range distribution between 100 C and 200 0C at 0.101
wORas/0ateeb east 0. 001 grans, at |east 0.005 grarsT/use00an42309

| east 0.01 grans of hydrocarbons with a boiling range

2t 00T NGB ang 59t e f 5810 0P ramiy g eadf Vg Bms of
hydgfo ; ng“% AR AhebdidnboaskBasesh 40 eC had 65MeC aﬂm@@l MPa.
I SUr

I buti on between 300 OC and 400 OC at 0. 101
an Diatdvaetaged Grudesimgy mebidegper |gears of disadsnige md%rat Zﬂas'f 0.001

R N T A

dist2BHEo b SA YR GET a0, LBIERIPapat 1643¢ 0,008 graney, atgeastn0®05 grams, or
di sadvant aged crude, at _|east 0.001

at 1@s0D8]1 graarssof hydraserboanwith ¢ borlingrange %ﬁtrlﬂ?}}ﬁ?lgé%%@h £00 °C and
2

200 YRR PR abR BP0 85 ot 02414000 6P Pl of

hydfddaiionk iwith 4 balisk sagy ajstrﬂgadn betwaden aa@s °c pad 360 2Gnabd.101 MPa;
di sadvant aged crude, a content of ch h ocarb ns of.

at lepst OrBet s, grlsass 0 OPS gramep ot aideast Pir%am drocarbons with a

bm@néx%%é ﬁ‘ﬁ)% off bHSREn g@()“('l B4 Hg(? °C REH.101 Mpaoﬁnd at least 0.001

crude, | east gr ans, at | east
grafs/ Qafﬁe&t’ @UBS gansadr dt é@s’t 0.01 gfang;r(‘afdgldnfcatb}bm vithrboring range

with a boilin of at least 200 0C
distgibuigon betwigemn4 Oq%ﬁ%‘gq??ﬁ) %ﬁ/ r‘fﬁ@e@ érudes may i ncl ude,
p er &flé‘msgévggga%@&j YRAEAGeH 1rfé[d<ﬂ‘3 eper%traﬂm QA dfsaPalfibeMERTS, at least

eas rams, or  at |east 0.0l granms o
0. om/ gransasteass 0@\06 lgremshof #tilergt §.8Mh @earnﬁ efi nidiesattems gfitha boiling

ranis GRIERROR PEatBert 400 og of walh VA BEAGAGR EHERE ohilRE,
cor}fHSHHeH@e TypihllRltBe Middvhhdbd®eudOhass petdgsmiof disadfantdped crude, a

lowm ng regions of the world: U S. @lf Coast and
consauioferch hgdraciudons of at@eesh8d Srams eadBost Bria@pmp-an

o e AR LA R L oy a0 .

0.0BP BRimsBaYleasy o193 tgedr@en oZatl 1t 0 )0k Igeatas of hyainatatbuoie meéti boiling
Sumatra. Treatnment of disadvantaged crudes may enhance

rang disprapien of étsle%ﬁff 200:eC at @44 ¥Hraged crudes such that
theg ?ﬁlg gifs%d\%ﬁa?a%% Qﬁl%?ﬁilaf il cRidel dé@r:%?ag egﬁfsh&’\fhn@dé@& Bfude, at least

trea e and di'sa crude that is
0.000 ghéns, blesst 0.(1068 reednns, os atrledse 010é gramns afhydeocadeons edt'a boiling

The crude feed ma% be .topped, as described herein. The
rangqag@gﬂ?p}tl@g@é@tlp@% Wl(ﬁg fromtreatment of the crude

f eeg éleg 8?&1%@%&3?&{ &lilfes that o Hﬂ'}eatlréa‘feds&éhﬂg"#hk 9rocesses
ran or

for porting an treatnmen Properties of
demlbetbhepemdnldudqo bothare adt lasitetboe cnud@dfrmamé ihe fallewmgdgglpns of the

ol U CHRECSRPRELR B RS g 85 sl Bt oo

Cahl:]} %g&?ﬁseﬁg%%%lpém%&tc&% OhitBil Bt gdoridesth BBaM bR

eéd hereby enhanci ng the economi ¢ val ue of
Offsherec € bighesef Balthi BSyl,c‘ﬁenezmiI@l Pulise Dalaysiay apbIndenesiedumntia

O i R A HE Med ] SRR BRSO O

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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may i ncl ude desul furization, denetallization and/or
at nospheric distillation to renove inpurities.

wonremtioseiws of a crude feed in accordance w th PCT/US2004/042309
i nventions described herein may include contacting the

crude fe wth t cat al s)_i,n_a gont acgti ne
trarihiaE SBg i MReBh P Gro Tet P bk B pRbefi B i 35 A8 ibed
herbil afe S168: 36 HHeNQreYRdindlproRasds JITWed TRRAY Inyer@bdiateiudiethan

feed may be changed by contact of the crude feed with

theeneledecdror elosattathestosrespomging\psonestiesrf Braniecrpie Hapithe erude

crude feed.. In so odH n ' '
fecfy S orgphitenringis’ FeBQuic RS F e el S36h Ll pRoduct may be
refin0dRitBNRL G AB PESiredthent) dtdgenhaiice finfhgamihcioncien Mee-
hydrocarbons that under certain contacting conditjaons,
treatimgrettmasninguge idawl fusizatiqn, demetalizpiionspsi prradmasphetie dishation to
et 89 %lgéd(s) in the crude feed. FIG 1l.is a
SCREMBLT ¢ of cbntactiri g system 100 that includes

conTaaindid of mde G2 iamoceddnee dvithnihressions desadbedigereiameay
102 via conduit 104. A c&’gt aciyi n%ni{z}one rm%( be a
includg cpwacting the prudshecdrwith the Selabyst (S Gopias BN GRY opf
. . e
corfibih ?og}tsi%ﬁtwg br ﬁl%@éciﬁﬁag{éﬁg%oﬂeg E@gt%rgg%r g8, aPlead one é)éoperty

cont a g zOohé I nc st acke actor, a fix
of Hetd¢ &rd tnoy, beahangrd Hyatontagt bittte cede tferd, wisth oonel moewstayysts

stirred tank reactqr. ("CSTR"),.a fluidjzed bed o
reliibiagt B Some PR LA S Ry 1 YRRy ey contacting s
perfHeAh e prén&Est @ﬁ}fﬂé@‘é{ﬂ%ghﬁ@ﬁ IS sontd\@nbRInask | th8 hydrogen

systemis on or coup o an offshore facility.
souBmnis @a¢ oomoteley droaadeons ded under isettdio contaetingseqnditions react to

N 00 b '
profcR O sRbi et o PSRt PRy sORPoRAYSI R P GO Rt

nor g1 at i8laYsshémAticqst coxaomigsysteitd] (0athad i}6ll89s cohthctNdEone 102A
enbodi ments, contact of the crude feed with a first

cruda feerdypoterngontansing wonac HiZaviy sensluiteP4r dueqrdacting zgne pagbea
de feed .S : , : ‘
ot AP B OB SRR of) el B baEON oot

ExhapRs @ﬁénbwfgadtm@tz@ﬁé indlide aRtckablesl rékitorg adixed Bed teactor, an
ot her enbodi nents, TAN, viscosity, N /V/Ee content,
cbulatie bl BRECDGOBHRoRbsies Bbiibieier CHBTRE Al sedgped

reagﬁ)m 5@?:%{/1%2%0}? fnd B ﬁ?@%ﬁ{q@f@é&n&ﬁﬁ)@fln %&?&i& EMBSaiRALRUGE

ang gast ative to the sanme properties
cofictingaystemde ofi erchuplddeo as offslaxwt faflityh €ootagtief the echdeifecd with

one_ or npre catal ysts. certain enbodi nents,
G coaeagE S L HEmEEhE AR ROPoREHS of A daich process.

rangge Férﬁéﬁtﬂqg'z@ge WY YaclideURe 20 nrPe ¥ahKats Por bxanpI8Awh0
al eed th

vol % of ato vol Une of crude f I'n the contactin
catzkysts). Ihrsosemmbedinoitsyeontsst of thel amde/feed withtadffingisqatadysd of the two

el e GRS A O it e iepEyo b o b elugpd TAN

crudle Y& Wietethe isBedniR it @cctdaBsh 1HRRBatofa8 BbAEHit dhd increases API
conditions in the contacting zone may include, but are

gravay. In etheranbalimertapbhd: visewsitphedBiieeontept helgugtose gogtent,
T M T e
ch&2B kot Bt 100 RIANEEES R seb PeopeFt@E the crude feed after contact of the
crude feed with one or more catalysts.

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

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may

39



10

15

20

25

30

with specific properties. Tenperature in the

contacting zone may range from50-500 C, 60-440 0C,
w@Qe05301d6&€, or 80-420 OC. Pressure in a contacPCmgyS2mme42309

may range fromO.1-20 MPa, 1-12 MPa, 4-10 MPa, or 6-8

f th d I I I
bt ST 50 5. 550 0 PSR AT b s o
crd&e%eedhﬁt%ta%ﬂﬁ?%ﬂ@ms LHSV is at least 5 h 1, at

| east east 15 h 1, or at least 20 h 1. In
eb Edintaeiingcanditigmis mthemnﬁymga@@ﬁ naay ipelade.dus ysgiot Egpited to,

BB S Pty B PS5O 0, PR By o

Coh&@ﬂxg%cérﬂﬁmn@ i sokR® el D6t AZs Cdﬁilﬁﬂa@t(ﬂﬁﬁdlﬁdlﬁé crude product
0 N8 n3, 2-5,000 NnBW, 5-3,000 NnBAn3,

or
withped ONIBREESAL étém@erawr@ 1 th éOIEta%taIgy?é)fl% gy rapge from 50-500 ° C,
3 $ _
GODM-EIRRSPAEF sl o SIER 6B ST 0.2
MEQNt @CNIPAG-20 Mi)a 6ﬁ6¢8l MPa. gEBISMaLyf tb@cruﬂe feedxeitipdeerally range

b R o AR oL s 3 TG o Lt B8 MR, LSV
is ngefspgﬁm A PR h N & RsCO: a%} hﬂgaﬁ opgs(s). The

Frier gas may al’so enhancé mxing in the contacting
z o N smbodlmeﬁtsrm mémd:lnnﬂe hpdrogen soumeds sgmtied @sin @es (fhogxample,

npl hy h h b d
o AT ) A s TR T B BB B e
froixggq 10080 'M?IT/&@ Wsﬁ@%@@«ﬁ%{ﬁ eng 800 Nﬁﬁhﬁ%tzmaoaﬂﬁé/m 5-3,000

co-current]y with the crude feed in condui t 10 or
Nrs#maoai 84800 Wra'/md eehiiadted 8Bh therpat?d)yst(ahtThrghmnmmce in some
cat al

:
crbgfy BehgC ATk o ey PR RO REHEE Spffacine

. zoRO B EEPOMI MBS fordkam len nfREEn, elehied] AeVidiSargén. CRid dagtier gas

gas Is conbi ned W|tht e crude feed and/or the

méyyfdeibitpenflewof the drwdecised and/ onf@rsw offthe hygdtogen powser i theggntacting

o), STRLRRCLUB S0 S A0S, SERSIAL 75008 B

enfbolfkts, aMeld@asn BRitcdEosepaipa, addibpamidieancot athane) may be used
product using .generally known separation techni ques,

as PGRITIER SN, regjeralgtedibr e dbmeoatacdng 299 crude product
may g éf%%)%?ﬁ%@{f&@%ﬁr g@ﬂt%r 3(91%&0‘(1&1% 2GRNAY do-dibfentld r@ﬂthttﬁg Brude

be tran nsportatlo carriers, pipéelines,
fe&ak mrcag(authMScﬁl ssparatelyi vie coelijt 106hdn ccpIrtwmgszIong 162 rq:egt,act of the

or a conbi nat on thereof. The_,gas, na cl ude
el e BRSBTS 885t s, i
somdlefldBimdndy, g&’sn 19 s8e AhboREney, a%ﬁﬁfé@ Bad B REMbHRY with the crude

excess gaseo y rogen source, and/ or carrier gas
feéﬂmdé)ra]ﬁlsy@@@nrsaymben reclydl166. fbe twaltmaeduchmay pxiteamtacting

ified, transported.to processi ng zones,
zogg 29%5‘5{ %@§8‘Pa§am8]rﬂg]8&pgﬂémogﬁ%“? L%r eof . In some
embqgisemititn 881 @@tth@&uﬁé"ﬁro@ﬁétdﬁd gethabk Beﬁaﬁ"ﬁed from the total
catalyst(s) to produce a total proguct 'S per ormed in

produet usingrpenerallyrkremn separaderetschiigieest for sxampplediastliquigyseparation.

sepayat e 0 for t he crude duct E
i BTG B e s sy Oy B bpRIEL AR Rion B poreed
to %Q%éfolﬂtﬁﬁoﬂ &Efﬁé&geﬁ Slide¥Ost@hgd Vs &fts, eirledies, iotiger edteSsing Zones, or a
FI 2A and contacting system 100 i ncl udes
combination thereof. The gas may include gas formed during processing (for example,
hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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contacting zones 102 and 114. FIGS. 3A and 3B incl ude
contacting zones 102, 114, 116. In FIGS. 2A and 3A,
woamisaeideng zones 102, 114, 116 are depi cted aBCT/US2004/042309
“separate contacting zones in one reactor. The crude

feed enter ontactin one 102, i a, C uij t n

L onkh s RbrEpaTS oateiRs s s R RER MY ducliNies | rpguce o
toteﬂﬁ)%d%lg?ﬁ pRAVIER] ihwd Or a6 BbitackRE 8Nk, ITheitdtal PUG&Inay be

INto the contacting zones as a mxture. In certain

seperabesidio ferm e cagdeghoduet pnd RsGS). 1, 3A, and 3B, the

hyd our and/ar. the..carrier . t e
oo S S B BRBRE R pREaSFL Bl incuces

twS SRR RtcBhMctigfzones dbi KIGK) 8 Acand/2®, cofitagtingi systein 100 includes
counter to the flow of the crude feed via,

f
consactimlzenesd@Rand il 140BICS. dinnd B instudersonigins RS 46%r1dd. 116
t ] t : .
In % 2%@'&%& ggférﬂgcgﬁne%%ﬁo%eg PeNN8h 113 4l ?ﬁlé@(‘i\’a%e&%ﬁgﬁ cc%rﬁaectmg

fee ance mxing and conta
zoriek ilend :eaetomi THe drivde fead ahtystcontaotigumined2 tviveconiduitd 04.

feed with catal yst(s) in contacting (fon 10% ;orrrs a .,
f eeln somg grRRAAIMIHS, q’“‘é ggTsE %@dﬁ??m&% Wl‘tgﬁli‘ec a8 fgtee m
corfdﬁlﬂelf()%g.gd ﬁﬁn&&'ﬂic?ﬁ 4D gl%ezaﬁ@ac%iﬁé zoi¥s afh Eixtusd) BN 38
e fee owWs

Stream rom confacting zone 114 to
emboditrats] agshaonén FIGS. ICAAL acd 3B gthz bpdegd0furdelahd/drte carrier gas

mayghr e 3 sa ey S RE o B A SR el ot 106
ancf?&ni%légire%%&l @cﬁﬁt& RS BleSIFR BE @6 thitl f2NEa, YbfexaNp] 8 Wit 106'.
I n Fl , the f

eed streamexits contacting zone 114
Additenedticiiydrdges sawde end/er the camiea gas ¢ognteo trethe flow afitbe crude

feed stream.my be, contact i t h addi t.j,qnal

feed 1 GLPR ST e EPNRG Sopbtrida BRI BE RS i ng
zoneohthbt $fand QAR FRE With @tal PR@Y HCdontallifg exeal 02foRHIS teed
exits 25 contacting zone 114 and/or contacting zo

ne
stréeh ‘Brfeod stegasn Seyafram esmtactng zawsl O7ita cewfaelingzoped 14. In FIGS.

Th d duct i. |
st o B B nA0Ehoh SABele Sk TANRLEE Apenls

ZoN€oh8tiNd one® NORJi 1141115 mEky Ecludle ioge ar mofeagurdl ysts. 0As sifown in

enbodi nent of a separation zone upstream i]é ag(gnt actin

FIGy2R.dhe fod strepecifssanipaip@gel 1OP0dRCuertiH Pt copthcting
zotf ”fzﬁlP p&sdého%tif??f(}%% SRORL ggﬁ@ﬂn ég&ec&%@ﬁﬂ%%rfeqw-a conduit 118
s 125 at 5 1 the

I'n’ separation Zonhe east a portion o
andlezad\cenhafedone ddée. i s separated using techni ques

l; ggﬂﬁilﬁfne@:‘f’?rgﬁg rét%aé’ gﬁ&@%@ﬁf&iﬁmfdﬂg t gagegg%@?b Hggg&qugg zone
114 §68or & cﬁ%ﬁ%%eek 169856 IR YotFprBliudt TRt tRArddck ¥xits

separate m the di sadvantaged crude. |n another .
comtaeting zene ¢ bhpoliendontacting zdvevld 6zand eiterswgparatigezone 108 via conduit

[ i byt bel 95 0 bel 00,0
1 ThbeR8E B 355 Bl RPITH FOS RSl e e oo
préfuld kil Qe ARMCRnE 168 $ratdRdiieerh. | n some enbodi ments,
at | east ‘a portion of naphtha and conpounds nore

vol &# G| 4istasshematphafiea carbodiagnd 0 a sepafatiom zoRe upstream of

di sadvant a ude. .In.so enbodi nents, at _le
copa s s e (b8 St e FpE R e SiHop o fp Rt gfters
sepRfonlle V2 @viaQBAMIE 17240 sdheattdnlidfe 126t Rabiad fetoh bOMe

separation zone 120, in sonme_enbodi ments, includes .
disadvantaged crude is separated using techniques known in the art (for example, sparging,

membrane separation, pressure reduction) to produce the crude feed. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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a mxture of conmponents wth a boiling range
di stribution of at |east 100 OC or, in sone

wenhsdicnent S, a boiling range distribution of BCTIUS281/042309
120 0C. Typically, the separated crude feed includes a

o b TR AR o3kt DSB8 Tpeorage fed.  some
emtABn8AY Hleastd p drﬁ@ﬁsbf gﬂﬂfatdn@%oﬁfpoﬁﬁu% rﬁdsredzelafumama;ﬂﬁha are

separ at’i on zone 120 and enters contacting syste
sepgrated froho theeimdparéageﬂwd@o Ab semp embedinests, At WSG@PO@IOSI) of the

sepdrfd EOmPantn 6% frbaifia e o A BERRRAGLL 0 10T M 8

separ ation zone

120TK%fu@@feE@§bﬂair@ﬂ€ﬂmU§E§)hfaﬁaﬁWzOﬁe ﬁ;comnssdmmmdlmems includes
desalting unit. After processing the cr

r oguct .,
a mistinesf comparentnyits p dodme raeeedigribuien efiat GPQt %J%El some

di t d “
emifpend 4 fedting PfeC BNAHULR B 45t 1 20 BOHESpIRAIL, o, SpRAfd
crudfec@ kitiiles a niikeire sfledenonents etithnahoitieg magbdisebuivh beaveen

100100 6L £4rB80 . a00- SRV e & kPt pf 1 sfideeed s

sepgr%{lx\ﬁ 9&% o 10, N RGRS é%lt&tln% Bt&h 406 (26 O G)Eanﬂﬂg thd é‘ontactmg

Vi SCOSI of "the cr anot her "exanpl e, the crude
zonp$ BOFIGS. maa) Vh}ﬁcdmldemdéﬁl tonbe furtheuplecésasd tmgfoan TANdetaoduct In

di fferent, thereb a product that has, a TAN
SO IS SRR ALOP RN DS 1Ko HERTER G g pREoam of a

T JRLh 0 Bgk 100 d

desit i ?‘2&6?%%@%%#8?@??%% O R g pffe,10Q via condut
112.n certain enbodi nents, crude feed enters contacting

sysfem 100 via c it stna tion, of

{ helncorFeThasuE 09t 0fog s RlrEER LR (AR B same s
or GEBAHE frothdBe aide Fedl Fbf SEGRE. th@éﬂd@bﬁﬂdbtﬁﬁaﬂ%@rﬂlﬁﬁed with a

I'n blending zone-130, at |east a portl on_of the crude
cruge baing a dsf crentyissesityitherby rsulsing i p blepdet produalihauiags viscosity
onl B G SupUFUB SRR AL TR Yo BS, ASRRLARE ot

exanpflé, Beerude pfddda rheisk bleidediwithucrade hindngaTAN ﬁlaprsmiﬂﬁﬁerent
a bl ended product. The proce

theysiypeodusingis RpdG Ehat Ay BANIEL i S ket é‘z?df%ﬁ bk G ude product
and @k SrfieC gl 'B%lrjllﬁ?cpﬁrgﬁtof& R%[r% BERREEBR POt arsphtidh @A&oP Geatment.

ZONEe Via con Xi ng system may be | ocat ed
i N Ak shewi ihFiehd| ingenameniRdimdiig colderfdetienters domtbctmgysystem
meet prqduct ner. es

f t fi
10GiHohc Hif 35 TE75b PEIRCEHE Cr g te S AP E Gigem 100
vial c{dﬁi@?iﬂzs Biis ﬂ{tfodﬁé’éd ihioBILREnd Soned 3bamﬂﬁleﬁﬁlng Izofe 1307t least a

gravity, N, viscosity, or conbinations
porttibe o dfe. crﬂ'dteprbdilmh mbecubnﬂnmzﬂumth end osmbieameliengstragms (fig@xample, a

duit 134 t t t ed d,
hydgo e Bl i e e et i e et sapbip | F R Gl tote
feeﬁgr QUAMe! C@Ml‘fé feed 27 mikiifled theredH, Wﬁﬂbﬂﬁ&@eﬂ@l@n@ddqﬁﬁdudﬁ The

parated as previously described to formthe crude
prdcessciireding, crudedecd, enudes dranixanesethsrebarearirediged Jisecalmintoo

T g U R

mag%%'éaftedli%r n&r Hi@A%Rlg 2nBQB0.i The Blendddeproduid ﬁlaprrﬁkdatl pioduct
Xits contacti n% sy st em 100 and enters bl ending_ zone
specifications designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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130 through conduit 128. O her process streans and/or
crudes enter blending zone 130 directly or via conduit
wa23dosaathear e conmbi ned with the crude product tecTmiSz0a/042309
bl ended product. The blended product exi ts bl endi ng
zon 0 _via conduit
B Setie i aiaeed s iR RRBR oy throulf conduit 122,

dttﬁéﬂﬁw&tea%ea erlle idchiated a8 PEVRSusR ddsEabdED tfoﬁlﬁthdchidé feed.
he crude product and/or the bl ended product may

Thqoc:rudefesé thencengrre contectiog syieersil AP thyosgheensiugjh- é% 1628t some

compain Aoy a&;ﬁodg%?gggte}ggeﬁ%%defé%gl sUShration %%{nleﬁ?gtv% uit 124. At
leadt bafottidéH thy cilids biddubigits bentadtigesysemdil 0Tt andmdtew blendmg zone

bl ended product to produce one or nore di S“E‘I& é\p
136 thepgh sanduit K& daihepmess gieans andiy ceydeg entsF Bending zong130

bl.ended I
AT IS U Shp LB 398 O B hgli A S e
progg@} CIlhtH @%nﬁf@g%ﬁ/ihcﬂ”eaﬂs thleﬁdmtg &zii%e‘:}I 3(?mtatcoﬂ<ﬁﬁfb lﬁlf; tmr)]st
% at nos % or at nos % 0 e
cr u%)esorr@eqxandamﬁ,%ﬁéh%%éapwéﬁ?%an &‘ Glaf‘gﬁﬁ?@gflpé?d%%fe
trar%sA!}h%aaolgeﬁpﬁrg Al/ota %%é%ng%@fa%ﬁlfgf 3R EQ%e ngﬂfdu@toanﬁ%{otﬁg blended

crude I'n certaln enbodi ments
prodﬁcttdﬁayﬂbqﬂ‘dcéssd&m prodieblcahmetciabgsodikts sich apranspoBaticat fuel,
at nost

t 0.3 f 0.1,. t,. t 0.,05, .
heataR s IAhCRS) OE ChsPiicle | pPrR e inreds disBRie Angiog fractionally
dlsg}%%ggﬂe e pTRLE ahliBAYRA Y prodicthé ﬁl%tduge 8lor thére I ate

nts, TAN of the crude product nay be in a
fractmmgehf scome @nb@limenis0hs crude product, thedblensied prafict, endfon the one or

S0 nbodi nent.s,, t.he cryde product has a total
mORTf ‘}1‘%‘1@ g@mc&’ﬁfnaé’fbe dﬁg’éeta{ gO% at nost 50% at nost
10%y, @md@ibod?HentS! thebrud®plodddb1ak at THEN NIfAMhbE 9008 aehibst 50%,
of the crude feed. The crude product, in sone

at reoGAVieneismosid§Yeofithe TANWY the Fade Svade dp spme ambadigentss crude
pro%lgﬁt&é%taji%ﬁgrﬁ% %‘I%u gg { T805}r 26 098 %% 09k N 4P \ﬂ gPthe TAN of the

eed-"TI'n’certar’n empo

crudb RSHa. Ph oetuth elddsdinfeats, e @fudefpredusdras ”DAN(Itf aantostt hlat most
Ni / VI Fe content in a range froml x 1

7 m to 5 .
0.51 8t BO% Vedrst msst>@ 2.L@1t gtk ar gt mogt G99 5%@;\1&(%& BTPdﬁPS?d?B(%)t will

|
fre e%gg b%%g Peg 000 agﬁ,x re fgé?la?xgtf ajc m q&%rﬁe gﬂgprgdlments
TANIBDH: TRk sroduemtpbain Nanle Pfem:(bﬁ@ B0 80010 G2 6.05 1o 0.1

product is 70-130%  80-120%. or, 90- 1 9% the Ni/
coni%?ﬂm%?mb‘i’fgm@ﬁﬁd@e F’ééa prodycihpse ta ](\)]Q&(Q’f AEShTQenE g affost

90«% Fﬂg B0t mbast o%,*a%@lst PONre inoRf 3R MSNI/V/FeRlbodlent of the

or’ganlc aci'ds of at nost 90% at nost 50% at
crumle ﬁedl(l%e coudegtrodms tin 56mo émbedintentsahascointab i/ VéFe enstent én a

Io? IAFX:Q%I) r@a,}d%tomgoqr Rl r@&éog@sz\ﬁf\% ﬁggrrltg eoé{tlgqegrude fed. In

| Sudepro®icthass fét gatfof QiR HréduvdE thSalINI/WF
Cel?%ﬂggmg?ﬁfn{‘%{}? 10 e%% aé gﬁ%r O30 500nl/jrof t he ?ot al °

comtenitia atrange oo dlxs107] rerems m 5 Sth LTHRS, 6r>glaﬁn game g xilQ™~ grams,

or 1 B P20 5B Sy aEhR R ARSI B most 2107

grdnfld RYVIFe. 3k bélie etabbdinnts] e @aal NWJFfeQJ@hfénﬁ@ﬂ t#8 crud@@roduct is
sul fonat es. Exanpl es of carboxylic acids include, but

70636% 80120, &80+ 0 %red e éWiFe cenicatof thpersafesdeni ¢

aci (iin sorhe. gmbodlments, the crude product has a total content of metals in metal salts
of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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benzoic acid. The netal portion of the netal salts may

i nclude alkali netals (for exanple, lithium sodium
wanaspeia@ssi um), al kaline-earth netals (for exaapius2004/042309

magnesi um cal cium and bari un) Col um 12 net als (for

eEX!QFaE{;B?r%d%F gnc a”‘f oS ad{hntr#%ét% %naling a ?agtisn'z)?%r dcidsina range of

1- 8@%@617'0% 209041 dft30f5i)% bhtde @Al cohten€ 6f fndtals in metal salts of organic
odinents, the crude product has a total content of

acideinghs criude fp@dalOrgam: ecids that graaTadly detny metad spltsginalyde ut are not

R

car%xyflirc%@id@ iR buighre BBt Tiroitéd tﬁpﬁb@hﬂ@hﬁﬁﬁ‘cldﬁ pl@hﬁﬂhﬁenhdhmds and
met'al salts of organic acids per gram of crude
beq@pm:asm  Thermetghporbametithaanal salss i08Y K Wlemegels (for example,

B e R e

an&wiilﬁ{)t COfunﬁfIBinStallsf(fcmiab{aﬂanatms and ca:dhlgam),cCeiunnhsl Simetals (for
the crude feed. In certain enbodinents, API awte&ggf

exanpidle grserie). Grobume b Mt (foreramRiencRERIHED: Grmpietthg
f ee | [
o et G BlEhs B phE PERRESEE HGoF ARG Meeld i meal
salgroa“brgayhdlafmdshpercgrmd@f ted prdduct er 4 snge é:mama@@ﬁos Srapy to

d f
0.095 0 sratnsriemtb O ES et 033 a, G 0T perigo
0. 0’6?@3 %%h‘fs%f Aettd 1ﬂ%§ttal %@ts/‘bf (%aﬁi'é%hdg ge/ﬁ g@fn Heri®Sirodido In

VISCOSIty of the cru
sormerbatiodieents, a tdta contedtofpnaaly dn misted saaltsmf%gﬁsmq geidspfghe crude

R A A AN o

R RIdd981RI@Pecled. s at nost 90% of .the viscosity of
he crude feed while the API fgraV|ty of the crude

pr o@ucqrtanrsembomm@%s ABL grayitwe! the code prasicbprogpeed Apmm contact of

thegqrr@l%eiuttg%/d 'tﬁvtgt ? a% ﬁ-%%tom]agtl %dﬁfgg 5 %ri? 8% %6@26‘%‘;’ 9@ 110%,

eroa ﬁB con ent 0]

or Y684 3@ omfetAEDg&v@t ofni@s trull® YeedoMn adrtaim SihbSﬂ»ﬁr&htst AEI gravity of
total heteroatons cont ent of the crude feed. In

thecsndeapradegiiodemddt4d, 16438: 4 4f®-product has a total

het

5 ORI, Bl s o o
80%0 bt &nhow 70 the videositg efl thelonudedived. emtzodicraanttodjm¢erits the crude

sul fur content, of the u nost .

prcgysh R St 5% TEHES LS OH0540-0 ot TR SRS IRiRgly of the
cnﬁl\a“fé [ 1h 9&5@ @fnﬁeﬁuﬁelﬁ?s HUSR oREPSIURL erubl Ipfcﬂiltclai's At most 90% of the

I ments, e crudé product” has a sulfur content of
vmbsﬁyasfshe drile ﬁded Ivealstthe3AP graviteabthe 80%e poedugt isl @ak}0%, 80-

9% t. f 1 de feed. |
125 o O P S ARG e Rt Uhe crude product
is T s&ﬁ@&&b@&n&%@"/ﬁw qud%%ré&@%e@fa thiA h&bobtdm C@RteANSS at most

of the crude f In sonme enbodi nents, total nitrogen
90%Qat mnst 5@%,tahmoetr mee, qabesttS%raf thedotat hqﬁer@@tog@qf@n@m of the

crlﬁgtsl‘%a%g (e)[ﬁ cgtd a%,}{lgﬁ’t togil}I(l) A & rcg%dee prgéuc% (IJ{as a to?althg{e%atoms content of
at least 1%, at least 30%, at least 80%, or at least 99% of the total heteroatoms content of
the crude feed.

In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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feed. In certain enbodi nents, the crude product has a

total nitrogen content of at |east 1% at |east 30%
wanods@asico 80% or at | east 99% of the total ni PCOMSE004/042309

content of the crude feed. In sone enbodinents basi c

nit en c t t crude pr.od t nost 959
a0 EAERTSEHY o8 MBSO UOEShe T B R Bens,
the RfAN@nRAB LB bMd@q%H&Qﬁtﬁ‘)DBO% 80bIE2004, uwleoflqe% offthe sulfur

certain enbodi nents, the crude product has a basic
comgrtt obthereredsricedt of at | east 1% at |east 30% at

| east 800/ or,. at | fy
ot Bl 8] PR PR AL By b atmos
90%XMARSLt SOV, &thofl 0%" Or &I 6e 5pF ofhutotal miﬁtpogbﬁ cahtensitthe crude
90% at nost 50% at nost 30% at rms} 10% or atrogo
t lsast 1%,

feedodmeertaireeraRarimants ghe emde produpichas ajaie! rigiogen ontent
at lsqr,TJ? g&% t%%st ﬁ@%, %I[Cé:tllfgagg °§ %&ﬁ{e tBﬁF Ielas tg&g%%é}g%?gﬁe%de feed.

| eaft sop@derodiments bagemitsyehenttent oftthecrmdel dmdﬁleterday htrmost
sonme enbodi nents, the oxg&en cont ent e_cr.ud

f
95%r alcmest 9%, pirmastSQby @t Wogh0Ye. 65 64 Moy % @%/5 e}gsig @d}gogf}p content
of 1%9 cﬁ%é rtl'_géd tIH%erﬁ(lX% heQ:frud o0& 885 & 885k nkMgen content
ment s, e tota content of carboxylic acid
of aamﬁ Wiclat ledst B0k, atrlelaise 8pYopduattleasn§O%h of die msistni@O@dn cantent of
nost 50% at nost 10% at nost 5% of the content of
theyqgedeciss oxyI ic acid conpounds in the crude feed. In
cer ol finé iiHERYG Sthe bRPr B BRI AR Efudd ﬁﬁ)dﬁctt rﬁ&y?\be at most
content of carboxylic acid conpounds of at |east” 1%
90%t at mwﬁom% mast 3|0éfagt m®61940% ot gt mostaXde of ipaatygetheontent of the

crufsigfg%lél ﬁ aqlitl ﬁl% a ?ﬁbﬁl X c%ﬁ)lggdu%gﬂgou ng‘%g% %(gnqgnt of at least

190%YV &4 39%@91@5‘5@ 090 Yr Bl edse dosas thalodyiaen contele of elﬁicrudlenfeed In
Some enbodi ment s, carboxyllc aci ds and/or netal sal .

sorpé embpdivrentsi the QY ern geaienbefl b erdearodpct isdu a sanasdram é 0%, 10-

box oRPHd

1ot B eI SRR o Rl R A B bodimns,

theG$340 S(Bhtéa‘rﬁ@@émdﬁylicrhcﬁi eomisbengy ofttie truda prdaieict may be at most 90%,
dlfferentlated througpggggly5|s of he crud

at m@ﬁtrﬁé)(yg@ﬁ@loéq 105/0.1a6 808 tt}Fed?t‘}E?ﬁf %Pﬁ@8§ﬁ ($ (gcompounds n
the &t %gd fWel %@"ﬁ# (55, She ﬁ&tHaQ H%tﬁ]yeon?é?lgépéarboxyhc
gas C

FOHH ogr apny e cru UCt In certaln

acﬁiﬁomﬂ)bﬂiﬁi’s;tcﬁ‘ at leagt 184, abieﬁge'iﬂ)‘ys;(anleasttSO% oapt lewst 1999064 thetotal

nost 80% at t 70% .ot 0% of the oxygen
Co%téﬁtt(gr?@rb@fiylﬂ%@?%go‘*né{éwt%ﬁﬁﬂl ?&W f the crude

Pr OglCimé %‘%10 ifRals, Redd rgéfﬂi’@ Bxfg@r{%oﬁbomtma'f}o@é re@iced in the

at nost the’ TAN of tThe crude feed. In cCertain
nﬁmfee:ﬂ rimsbmﬁ emlbedmrame cgb@qdmtacidagné/nr mgﬂé eaitsmftcen’wxzdfc acids
.east. .80% or .at

e et anD e DB A B Y e C ot U el os i e pgmpounds.

REQ J0GarBox kA cohtamingd Gastic 8¥9gedtcohatnds3 Ycrude
Ca%&?’ggstl g%%n or at legas?t SQ‘J}géof gt hl?a gl%\gN o?h{phe crude

préceetmapbiel diffeosrdiategd, thiokigh epalyiés <pfrtb@| e nﬁ;duﬁfalwgagenerally known

sp%ér?%%{&q g?lfg hg@q & AN aﬁgd etg YSéSt, n%tssa%peg‘@%}hg d/O{ gas
chriffftoghpldY. most 40%

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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of the crude feed, and a content of non-carboxylic

cont ai ni ng organi ¢ oxygen conpounds wthin 70-130%
wOQesA8Y66 or 90- 110% of the non-carboxyli c conParmiSzg4/042309

or gani c oxygen conmpounds of the crude feed. In sone

e SETER! B T SRS b E bl g coment o

the eﬂn@ &alddiha ﬁﬁld@fpr(mﬁ@f REGNT REN oGk RE¥0H%,0it Lkt TOUWHICdast 80%,
e crude product may include, inits mol ecul ar

or%ims&ﬁ%eftlmwefﬁlﬁ@ﬂmegfﬁ%drs or fromo0.82- 0.88 grans

ry R ayaRmS TR e LRI RS ¥ i en drebb T o fofr

metﬁ?%lt@ R BArbbkylic Hords 30 ¥ m8&-9024) Y ekt %, lat BidsDS O%h@r at most 40%
atomc HC ratio of the crude feed, A crude pr oduct
of the omide faadcindza GaataRit phnen-eaboadicsontaiing prgaRiciogggen compounds

\mt@g%u@é)%,(@ 1 IV?(; oﬁr 56’ 1% é%eéf tflgﬁ'&% Eﬁb&gﬁlc%ﬂfaﬁﬁng organic oxygen

’on 0 dr oge rocess |
corﬁlﬁiuﬁﬂéwedhycﬁﬂalfée,d and/or that hydrogen is produced in
situ. . . The, crude uct |ncI s corrp ents with a

r ankisogTe aNOdiments, diirade produgiipch e gwar stpygtures, from
0.05. [Oﬁ%ee%g‘?’ggp%‘i‘l 0169- Hqgﬁr f!rif I d?(g%eﬁ fef Eﬁn?&ﬂlgﬁdaoﬁl‘égﬁ@t The

grans, to 0.6 grans of
cruheyﬁrodaarrb@mclwde hin &s brmléautvg stra¢tg®, Gomt ¢.805 groms of fram 0.82-
nost 100 OC at 0.10

MPa;
0 55 BGOSR Por FAThE SO AR aAOHE Ohi RSP BgPETTg tomic
carfk;%f'@%’C? bf{h%'cbwe' 19&1&%%\&?%@ wiffh 961309, Q@l@z@%} &t 91 1®% of the

east 0.001 grais, or from0.001-0.5 grans of
atomyclHAC satioar shenirnde ﬁ:eri;oAl dredg prafegs athine rH/E LItitilQ)Wltb@t 10e#qyo of

the ggt%eo < Al g@%lolq/@) 1‘3-21’[18 ruécﬁ,%a]tgsfl th%@ad}%cce aaing%ﬁ §6 %)9 %n %% ﬁ?@ro 6en in

¢ the PROQSs i@lrahﬁre@yémgn B8 OVERPhFR8c8Gs pRsteeDindGuat o 101 -
an

a; |'east 0.001 grams, or fromO0.001 to. 0.5
gr affse otfudh ymdg@tamiué@ opmpnenty wilthiargngepfdoiling points. In some

B N e T

orafifsadn Péme00dao prsogiumb of BydrbeatinsOvift04 bgitiagsangt distribution of at
hydrocarbons with a boill ng range. di tr| bolé%r on of
momlsqo (0 W1 AVLPs. 21 BepsnEa0 Tgramay oteorn 040 a@rlsgrféerémcarbons
{
oM ré’l%ﬁ%@%ﬁgﬁ%&%%wg% Lo sansm @ A0, {ULPQat least 0.001

at 0.101 MPa. In sone
graﬁmboﬂfromrmm -0. b granisudddhygdrosabons with aftmilengatngeedistriboti@obetween

208588 38l d A has0 SN R BT PhesioBPERS P45 St
hydmé’aria%ﬁ’sewﬂl a ﬁ@ﬁﬁl? ?ang@ At eMutRh REWEERS00 @C@ng 4B0BC a00. 1@'1 MPa;

grans o pht ha per gram of crude
ancpau:lelascf) 001 grams, or Somd. @itodi henams of hjxdroearbeies witly el beiling range

s adistillate c % 80- 120% or

dlsg iy B*fee’r ﬁ§6 & ﬁ!i]tli'?ég @2 ﬁ%mleﬁ(ﬁpof t he crude feed.

Theydighd érh@&ﬁm@ﬁ’t@ 'ﬂ%"ﬂru&f proféct GHdketR:s Pfe@ @k oN@MdEBroduct, at

per gram of crude gro uct, in a range from0.00001-0.5
leagr @0®], gr@md 0f hydracay Wlﬂ‘oﬁl boilipg pange isikpiion of at most 100 °C at
0.101 MPa and/or at least 0.001 grams of hydrocarbons with a boiling range distribution
between 100 °C and 200 °C at 0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least

0.01 grams of naphtha per gram of crude product. In other embodiments, the crude

product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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In certain enbodi nents, the crude product has a VGO
content of 70-130% 80- 120% or 90-110% of the VGO
woanisaatesof the crude feed. | n sone enbodi nent 8BCTAUS2004/042309

+ = -crude product has, per gram of crude product, a VGO

contentd d Gt e &g d pigiS 5 dé&gﬁfésconpeil@gﬁ@i?o% 80-

gra

12(%’[&6900191@@ of th8 qlsemlutéeeoﬁfeﬁdmtle bAagle fedde Sihe déstitlatzt@ntent of the
70-130% 80- 120% or 90-110% of the_ resi due

crud@pxo@lnct rofy bheergradeoficaeds provictdpadangsr iRm0 V0B Orpagrams,

r am of a residue content in a
Ooﬁglgg;gngShgrdF%@%%g%gr anms, 0.0001- 0.5 grans,
0 Oﬁp&r@uﬂerﬁls@nmm@ tAOdrude @r(giluaﬂ&a,s aOvV G0xcofteRt gﬁmrks 0%j 80-
grans. I n_certain, enbo t%gthecue

12%w&@rlwa(s SHIMROHOQ GARlERtof she onyda 6ma g&ems the crude

% MFE%I I qﬂ,m b&l -
pro? ﬁ(ét%é?ﬁgg rMs g@%&é& aspﬁ&ﬁ%@ﬁgg?c nt ent ng at08
grafizs0.000%5 WOOBO%grms at 0ro93t0.50fanf t he C

asphaltenes content of the cr utgl? feed., In cert

o b BowEs-Eb o Enteshe s Pradieshas ripaiite Giteohaf 306, 80-
126"/9 e& éjgsl ﬁf“/ﬂ gf@l%tresl&h@coﬁ{en{ SBSE RO, Ble dr%gﬂroa&%hﬁfy have,

asp tenes content of the crude feed while
perl\giﬁncocﬁ eheletprafuct, heegdusdenpEpnd turctangs frwint hPe00160. 8@%@‘ 0 0001-

0.5t e -+ aiere PR Hefe B RE Ot b gps

t hepLedite &ﬁ&shlff@htls Sh&Biuak ?tdﬂu@gha@ alFIORE donBdnY oS TR %, 80-
MCR content may I ncrease the stability of the crude

120%eal/ 200t H1% pf thd M CRreortent @f the arusle rf@edewhdel theeoreds proguect has a Cs
halten con n
oS SRR e bR B A op o oy s AR S s EriRbfnes

corfteethf S 08d fayd Cﬁfﬂé@tﬁﬁrﬁrﬁoddﬂnéﬁt@ thé agl as;man&ms tontent ofthe crude-
relative to the h| h viscosity conponents in the c

feefldwat leqsoi 0%xaips 60%, @it 20% o the (?ief’éﬁhaéﬁnes content of the crude .

fee@%ﬁlhl%l tflee MCRr g%ﬂ%ﬁ%%ﬂ?e'@gﬁe nyl‘;r'blf‘llﬁjrg 1.3: Wi gln'\'f% ﬂ%@/l@ﬁycontent of

e represent crude pro UCt
theagdefet® nBﬁsoﬁMﬁnﬂmdlrﬁﬂﬂs alecreamlmg ﬂiec(dwsphdmé‘ﬁémnteﬁhd)f the crude

may be represented, by S . sums be co
foeflail ninaipBES ORI HE MUK CORER I IPRICGH? B SEBLi gf the

cthgngeude feed. S of the crude product
cmﬁg[f%gggfé%ﬁgdpgnge e om 1. 99% 10-90% or 20-80% of S.

| n $mseneahbaiimentssthe &5 nsphabienss cMIBntcandtMOR cohtenhmay be

COI?’II;)%I%S icP @rog&%:t a %g%le@a%ca&) $e|1t§o%gﬁs ?v[rlt%eﬁ%eetngg Ivhscos1{y cognponents
in &@Qﬂﬂie%&ilﬁst rdiRets HSiEH '@igé{%h%r RampandkinGRNERBE fdehaFor

Is at % at nobst 80% most 50% or at nost
exdropkeof sunnef M3Rde et €htaspifaltehes contedbarfdeaerude feed MER content may

TR L o4 5 S el o
M?S%Eﬁtght 8k Ry B@ﬁp%sé&ﬁ@d besd. Th-Efb@nférmla@eo dﬁ@ﬁaﬁéd (Baﬁb S)itﬂ assess the

from 0. 0001- 0. rans,
netpedwationan h@hoascoﬂ%ccgmmmg fin mpwige fgechnd’ @lf ﬂ@rcwte product may
roduct pdi r

v B REAGE 5, O AR RS 3 4R BRI, o o o
MCR content of the crude product to Cs asphaltenes content is in a range from 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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| ess than 0.01 grans, 0.000001-0.001 grans, or

0. 00001-0. 0001 granms of total catal yst per gram of
wonrud@epwoduct . The catal yst nmay assi st in staBCriuszeeg/042309

the crude product during transportation and/or

Lre taI orrasi ony. .phl

60% 9, ?{qng(%) Ogﬁ“tf e&;g%f&ﬂ fbeqipa i e osty | t égn Some

emBbditRRtsCRoEe)., (BU(ﬁd()J ¢ branlé2 01006M9. 08es ik hﬁd) ¢1e0 b Rramy/ofMCR per
conflgure to add one or nore catalysts described

gwnﬁﬁmvdqudWé crude product during treatnment. The
cru rod rod
or ogbsl’ e em 8rrlt(se’n gg ?Iﬁ\gi% erdg&gb?lﬁaém?rﬁﬁéa%ptﬂ'%% Eﬁfns but
les§ ﬁh@ﬁ! 0. @Lg%ﬂn@ raxmmt)msomgwamn ©k 0800 botooat gramt ofltotal ¢zealyst per
a) reduced TAN, reduced, vi scQsi t %
granb@falrufh provips. dbg P@atﬁ]tys" 09y psiftinetelibripg Hie %Fd%mrpag uring

tral?%éﬁ% n %ﬂldy({r ?Hne%n;?r Tﬁ@%ﬁlgﬁ% A p{1 t‘ﬁ%fs,l nShhibRAHESSh, and/or

ue ‘con feduce enes content;
incfeaskinadr MpRrationtabilities bj) the worde @s@ﬂmAFMe@mdv desgribéd hezein may be

reduced content ofnetals in t saltg oforganic .
conftgugrt to gl png BWPFFa?ait"’g s ilkﬁ%‘i‘rllg“élfaher‘?lﬂ tQ ﬂwr@&%e‘?% Apdng
Ueﬁﬂﬁnﬁr nore properties of the crude product, relative

the crude feed, may be sel ectively changed while
ot h&he prudp rdduetspradeced dtont mmog a;;stemdlﬁ)o has prdpentigs different

bst ant | F d
thap e g SRR E et ST RANE) HEB s o et ERBo: 9
reddb&PTANI B fe'dﬁé’é&lt\hyco?‘ﬂ? RY ké&lﬂcédl%ta@lmw e 6nt8ithe) reduced content

conponent’s (for exanple, sulfur, residue, Ni ] VI Fe, or
of strl%ﬁ))r oxlygen, hnutsogw?an@reqombme@pn@%lﬁreaﬁt% keduged fastglue content; f) reduced

cTE TR ETRER Al s

cotttBft of midiRs fre@etatailts BeoFgaiceeids; W) tembightighs|tRgsof. In some:-
hydrogen, since |ess of such hydroge

g nis also belndg
‘empedithents, PRAIICBOTSIRRNCTEes b Hrretitde pradugterclitiyado thssmdefeed, may

be g&ect%xﬁrr co%%@ﬁﬁhetsﬁggﬁ}é&q&% a(f% Hgtle h'ﬁfi1 edaas%lgclﬁ 3 ndut

accept a meet tfeatnent

'suti%mhﬁlly tliaaps.pBoit éxaiple, spaoi e dmirabiasﬁo omlh aelestisely wdudeTAN in a

feed may be nore effi |ently treated tg reduce TAN

crogi {979 a6 8lsp Snticay Tk ghanging t wpydof ofherermppasals (By
exdBOIE, @%%g’@{y KiRUEL RE VAYYE Th 108 ShabBY hfkgbg@ﬁlﬁﬂé Ring

netaf s and/’or on€ or nore net on a
comstbgtin@rrhay Beh'écomednadagedinay Tb*é\l radueti@yend abt dnoedwasioniod othee

form of co th tal . The, ca
comBeuTh b e A af s ST e 80 THEE A eCBinedess grogen.
sm%@ ﬂ:@s 8Bsueh B&%géﬁ%ralso%%gﬁt%@dﬂ t&%@@é@otﬁ&tdoﬁﬁ)oﬁ&@m the crude
talyst in"the contacting zone (for exanple, when

feeslu ILf, dior mm/ptﬂ adisedvehtngee ethde bas ahighrilgAN Uhut @rsulfir content that is

t he urso The
co BRI At oAt e o Sers e i e bugtorpds foed may
be %or@@ﬂic[&ﬂy hRae WRIdGtAT AR08 hiso rédtRifg! saFuOf
commerci al "catal ysts thatare contegﬁlate to be used

as @atadystiesdd freeRs or morelerbeduBESs off entiqmeary iaglgde one or

N N T -

forNSO; thd Rddh 16Fia 18d oS 101, DhSddtblystoNdR0Bed Ri¥3hthay be
RC400; RC410; RN412; RN4AOO; RN420; RN44O RN450;
1ntmd@§@i into the contactlng 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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DR8P0 mgo 3980 DN

RN5210; RN5610; RN5650; RWA30; RMb030; Z603; Z623;

Z673. Z703; Z713; Z723; Z753; and Z763, which are
waveaisiiaidée from CRI I nternational, |Inc. (Houst®ar/us2004/042309

Texas, U.S.A ). In sone enbodi nents, catalysts used to

h t f th . : .

we%eﬁ%%z%ﬁf@n%iﬁesis%%aﬁ@qsgvﬁedﬁf#r‘%ﬁg%c%%%eﬁ#ﬂgéo“ﬁﬁsﬁf FEDiNgo; €234

c3lif19t@4(4$l:4uD@mecz,bmtcwecnw 454t Cads:t@524y @334 DN 10; DN120;
hronlu denum tu(ﬂf en, ]gganese technetlun1

KOINZ1L & ARRS LEnDNs 003 N3 0;

oGP R, 48 B R TR S s

Rmzwtmklsmi RINGS50; EMmmM@s}o 0B eA6201Z648: zmstzm '7723;
0. 0001 %rans at | east at Ieas%
Z75%:ame Z3p3; Whish prerpyeilahle ﬁﬁO@ ﬁ%ﬂ@l%ﬁh&%c ( Obﬁ%@&eéasa
U§ ms, 0.001-0.1 grans, or 0.01-0.08 granms. In sone
Odlnents the catal yst includes Col umm 15
eI e !I\fegttrﬁesémbcrdmddus; ¢atelydtouseti¢o CuingepeopBtid ofrtiteadrde) feed include

onr oSy SRR LRt LOSLUSS PhOSRl U TS

ST a7l Ay SR G500 o,

rhd'm@ﬁ)(iﬂmﬂcm gncheismthamlmn,maaamugnﬂwmmmsmlum, ieislivhydatinum,

| ud Th
or BvieD el e AL Bk FveoPel s hetaive g Enpgp-10
me@él%é@@tﬁ@nt%f Qp@&st@)rm grﬁﬁs heradt 000Q ]grﬂﬁﬁrz@leaﬁto 0 eg&ins orina

grams and/or in a range from 0.0 grams
rar@crf@mooeogﬂmam@, ©QUE-0.3 Erapafe01dr1 gra@m, grQ) 1-9¢QFrggams. In

sm@e 66189_ 16168% &9 gﬁ%‘iyﬁ négq%esﬁgg@n}ﬁs +1%1%?ﬁ‘£gs§ In ];ci(ﬁ{f&n ¥o the Columns |

. 5-Tedhada)(st Ex'aﬁp%é@(%ﬁf&ﬂﬁjﬂﬁel&h&ntshﬂﬂu&hﬁp}ﬁisylﬁm$ HEHL&Myst may

Col umm 15 el enent(s) in addition to the Colu

ham totgl olurpn 18 @k@@le@hﬁfamrﬁﬁm gram pecagaly %ﬁnged%?ff}c@é@()gm -0.1

O R T T Bk N 20

r at i@ c@tfaiCombodinntyed &italtyst 1ﬁ‘dh<ﬁH$rCcﬂumlﬁahetahé.§b k'fdae icatalyst may
range from 0. 1- 20, 1- 2-5. A nolar_r

ot PaneFa ChoeivSh el GRS Tl spntaph gt @OP%\E&&‘S at
leafs{ g} graﬁsngltea'!s’c 6®2 (gg{ms?a&}/or il 23948 f?dTH@@OU‘?W@ 1ah13€0.001-0.3

st ncludes el enent(s) in addifion to
gr:hi‘nfg 009G, h gtanmsnood. Ocol(lfsrgnaxﬁs nkt seiresmbaditherds dhoreatatpstancludes.
7-10.

gD OB 9P Brarin ! Calarome fle) ittt hf GTE: Faiams o)
e@{ém%%él R cla%h{f@i&h&ﬁ)s CofnitPi saéleﬁleﬁﬂ(gg i®hddihen thaColumn 6

'um 10 netal to the total metal in the
me:tai(salyst may be in a range froml 10, or from2-5. In

ot 2{}? '@leee gb démeafﬁ]thfégﬁg ’gigst %&gg 151?&%113311 (gﬁgl;rng 6 metal(s)
wﬁlp&fél oreRdrt Aaktal® frﬂﬁlt Cdlubn@ & aﬁhﬁ/dr QodmA&DT-20N ASmbEt adtioiof Column 6

the catalyst may be in a range from 1-10, or_ from 2-5
métal te Sipduremd oahtatenayshe iga rgqrg@ﬁcqgn P0-ptlalQ Q}' 22 A molar ratlo of

SRR L St DR R B BIR A0 2.
sofRteddoimdnifs, the catalyst includes Column 15 element(s) in addition to the
combination of Column 6 metal(s) with one or more metals from Columns 5 and/or 7-10.
In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 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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conbi nation with Colum 15 elenent(s) are incorporated

in, or deposited on, the support to formthe catalyst.
wono®meods mrents i n which the netal (s) and/ or ebPem@istqog/)p42309

are supported, the weight of the catal yst includes all

o R A B P ER s R

the RALOCSuMArPRBta PRSRE Si'th@f Be inze@hgd fem 1010, or from 2-5.
conbi nations thereof. Refract ory oxi des may include

but Irmome;mqu;mntg@qlwnn&ﬁdﬁ]mﬁa (sg iarq lggorporated in, or deposrced on,
2 sipaHI 1k b Bfhanbl, MR U im L PUMME 960 Hetals)

U Oxi or mxtures eredf ppor s nmay
corfbihaidrewith Coling D&ﬂm&m(@bmﬁnmﬁmﬂt&dhﬁr ordepbsiasl on, the support

Criterion Catalysts and Te hnot3 FF@? TSt on
to fpem &g catalyst.Aln empRimaasin %%@Pf rAlEMETHS) e,
supggﬁe e »@9@ éﬁqlé flal 118 ind aésva@ts%ggfr@ dag%etalg%/ 814 APEIEMHEni(s).

es of z eo ites |
Thé:)ﬁip’poﬂ eyl Hmrouﬁmndemy inclndetdftagry ZENeS peeok |ca1é>9n based

rrierite zeolites, ollte be obtained fro
maksg eI AR IIPS e ReESHO| oS A e e not

hmﬁﬁg'&)s)é Mﬁé &ilicH: sttiéh-dlumife t1§d‘ﬂﬁﬁ’19 bkide) i‘rc%ﬁiﬁﬁi oxide, magnesium
odi ments, Is prepared.Such that the support has an

oxidw,eor aggtumnherdofa ratpportomagbe bbtamed fem Acommetaalgnanifgturer

suchigs St ARk el Tecrpiis BotaRac STES s 80 Potang carbon

bas%&l' Bpa@errfalsniﬁt:lﬁﬂé ut atehob Bt i) A6k ViRt @rbcﬁfhrﬂ%r%ot@s graphite.
to the paste to assist in extrusion of the

Exmaplt:‘eof Zawbtwam@mdeaﬂde@hﬂwtb@tad@Dldtearr@ord@m@dzephteg,L@M -5 zeolites,
an S R areRl e g R SRR G o a b lfrr such as

- Ze@GHqVall&eF orgde, Pdabiylvdiga, NDS.AL).mi t ed=t O, nltrl ¢ acid,

acetic acid, sulfuric acid, and hydrochlorjc acid. The

pasflbe ﬁwoﬁeln@am@m HARNLS i pr@mrﬁ@ surbrihatdhe junpaEhas an
V%%gteﬁ:lboég Ehtagfé%er Uy htolg%sgg 56; %g ét l@ﬁ% 156%2 on %ttleéé't'tl & RY In Cﬁrtam

orm ex e extrudates may

embbéiaieats, atuppoitdspepatd be fonmmg @ ngeohs pastese 260 s@@ortrmaterlal

from 85-235 0C for, a od, of tine for exa
In 8 EmBROROT AR ACE) 5 @N3d DNEPH B T GRE Gpa o the ste. The

wafe?f ?gigﬁt@ abidSr &ﬁféﬁ %s%h%ﬁiuﬁ%%ﬁ @y &hech hefohead requlred to give

extru ate may further héat treated at
thetﬁmuéaﬂ:ddf paste a desired aompasténcymEgadplE2 0026 ¢ mcludetbut monot limited

to formth ort. havj.n aver age pore
to élimé}ﬁé?lér acgfic 3?13 %@@BC &> 9d l}yﬁrqygl 1549 b odi ment s,
t h e Tﬁé’ gﬁ’s% fnal BE Lek'l‘iﬁfed%ﬁ‘?éﬁt Wit ddhdra n‘gh&bﬁn@hﬂdmsﬂ@mumon

['um na, al pha al um na, or conbi nations thereof
meﬂtueis ambgatalystfcugmgrmethodm form eetrudatea) Ghe pretrudatesivaay be heat

ey BBl SBP RGO 38 R AL AL At

(fo? eQeQﬂplQ fer @5 Wours)-a8d/oP udtilahe ilvist@e c@ﬁteﬂtﬂﬁ‘&h@eﬁrt@lﬁﬁﬂﬁs
asdet'erm ned by x-ray diffraction. In so

reaghtsbalilesind devel hﬂleslwpb@@qted@érud@ﬁewrbeaﬁlah@ heat frepted at a
nbi nat
G Sb SO 3073508 FPoGA RS o Sk e o

av&a For8 AiabicddFof ablebstQ50 Agrans, or 0.6-0.8 grans, as
erm ned by Xx-ray dlffractlon In sone errbodlmsnts
the I g5t @méwmnatsethaﬁupr@atsmc lpdes ggrumsaluming, theta alpmina, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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. B- tlgl ma/arls Q@bocri?e@tp@ qataly _ i _
ol TLRMRE T SAPR R EPbne L.

grans, at least 0.5 grans, or at |east 0.8 granms of

theta alum na, as determ ned by x-ray diffraction.
wauppowciead catal ysts nmay be prepared using genecaiusgoo4/042309

known catal yst preparation techni ques. Exanpl es of

de SRR B ERBRHRTE) R J5BRILRAE. 40ty Bl 60 tonc o i
coriiRAti B! With 8thepforms dRglubird 4,t0eth alugniBocunteit, e gramn df support, in
U S. Patent Application Publication No. 200301, 11391
a range Bioam0. 1100 s gemsdd I gapssor Q-brd- SEamss 4s detgympned by x-ray
.ok Mpregnat ed w . I i
aiflfogy Rnvee pheutEbSont Sonflhly FRLAGN0 1 Bl bitihe 05
grahRNRaEARE 0589arhe) ot at leng ©.§ grams 40 thel?410miEG, asidderhi6G] BCk-ray
_or 600-900 OC prior to inpregnation with a netal. In
dif§artenenbodi ments, inpregnation aids may be used during
pre .
51 SRl Ryt R Ao W TR PR Ano ARG bl iration
teckiiifidse Madinpies € catbiysiameparatiasiace (BTG, indhifoldtent Nors. 6,218,333
m xtures thereof. ... > . In_cerftaLn odi nents, a
to GahAIGACEt ki 20 S RO n b FhoT B gL e US.
= " gq shaped m xtures
Patg@l %ﬁg%&??&%%%ﬁ%§%h%q%3b?g3§ Itg?ith ng a nmetal on top
of Ihenhkeahbddimeattedhs happed sayppoinprégnatedgvigh metal to form a

catfl it gream e virtrats. s ardort BibeguRiar g St S i rene
frog{ 4dcheeicakysh podiedtortlse o0 Ra Riorfo FRRBEhISHRAMN 4 metal. In

ter each'overlay of netal tends to inprove the
sommatmbydimentcimpregnation aids enayareaisyd duringpraparstiqroofipe paiplyst.

N

aciBIBDTAI e Gehidatsnixtukés thefeaf.(s) and support may be'

mxed wth suitable m xing equi pment to forma Col ums
S%tnﬁﬁf}’ebe forraed Y fdiag gLipeorporating the

Sul
Ov@ﬂ&ﬁdﬁﬁ& Rtetdl altorslef the iibdtereated shatddenpport Isdving ssubstantially or
relabyely WEIBUS SOpERIAR BRI P BoVIHSTIC HURYGE properties of
DR L Ll 0 Bl OB gy GPenl Wi
theneataAyt{csyctisitp phHibee catakystir Methlods tepreprire a eatolydi wsing everlajianethods

arqepgybedu Sl Sttt Rpohiiopdhbleaep T pdidda T fuh. ' ©
SUPARE (ColdinsSNE nREDQF LM Port bk teahibd Shithissiti@mixing
treated at tenperatures from 150-750 0C, from 200-740

eq@ifment toffomme LOMTB00-0TetalE) /soppayt widxigret Ade Siohporg 5-10
Wi the netal .l n sone epbodi ne the catal yst
mafl{sstabor B iy Ra T DSk RE P mbf Rl hef: Eples of
sufIOfikihg Sduigthéntahcladd @MdEatstitionary sBellsaotg@ubly, Megller mixers
400 OC and 1000 OC to renpve volatile natter such that

(fomexamaples baschoype porpntiiueusdysd] igrmast Bixew, aid ayvsothgregenerally

ted to t j . i
o SaHoRt Ehehiiaterh SRR TR i Bl e b Bl 5510
métA(HREpeaRMES. Bf certain embodiments, the materials are mixed until the

Columns 5-10 metal(s) is (are) substantially homogeneously dispersed in the support.

In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.

51



10

15

20

25

30

air at tenperatures in a range from 35-500 0C (for

exanpl e, bel ow 300 0C, bel ow 400 OC or bel ow 500 0C)
wobanosaepesi od of tinme in a range from 1-3 hour BCTAS2004/042309

reane a majority of the volatile conponents w thout

Cat e odiartn B alest e Bt B AT By 8 ot i

andV&f 05 E&idPaiR gt a ﬂéﬁﬁa@iraﬁirél et ramiat abinils 4omh@ and am@o ‘}(Stcﬁremove
are prepared in this manner_in conbination wt

th
volatile fmmenglchéhat@tﬂeaﬂlﬁdﬁoaf@m fheEolimnsn|0 pstals are converted to the

substanti a | spersed in the support. Preparations
corgsEPQgE 8{4&%{ g?s are described in U S. PatentNos.

6, lela)tﬁé’r?erﬁ%d@ﬁ@fté eborval thelcataBrtimay 28 (hezﬁctfhated in the presence of

Gabrielov et al. In cert ain _enbodi ne eot o
air all temperatusernp GriengeajorB S SeRb Crider %iamlfbglﬂa @BCIOW 400 °C

or l?n?gt a:SQO t’@g(fog ! eﬁ‘f-‘% gﬁ{iﬁg ?lééll gn%@ PP At Y ves llﬂg._] or1ty of

m na support/ Col ums 5-
the RBlail Scomhpdnkits withpubenkesing tlicc@blachnats- H metalsdo ﬂtelmaabtﬁmde

at least 400 0OCto formthe c st havinp e
Catglysts nagnsred BUTIchA mathed 3 .%élaqr%ﬁvf% taecip Se tsalcgeds catalysts.
WHefi %g{alcsgé% é)t)re@(r@li ﬁﬂh@’maﬁi&?& &ﬁﬁ‘&n&ﬁcﬁ%ﬂﬂ'ﬂg shlﬁdlng method, the

con eratures of at nost 12 C. In sone
act@ahodalsatly e shb‘siarﬁlaﬁp dispered inrtbe swmmni’eepamions gﬁ@whtcatalysts

e SR S 7555 H B, g BB gt

etfgatalyst. In sone enbodl ments, the supported catal yst
may i nclude Colum 15 net al (s) For exanpl e, the
su phmdrtadl mbcadlmsmts,amﬁ@ralqnnma Butplertraeybe m@n%wﬂh&wlwnns

crush | an_a e
SRS S eSS EPAGR A TRl e
aluBRNHSH Bﬁwo@lﬁnﬁs%m’o AReh WMnlifu@URRobd hdad trégtedridntemperature of at

enbed ed nmetal catalyst. In some enbodinments, the

: leapicfw@é’ﬂ todgrbthecetabyshbiying & Rotetezeslisibtionsiidh ¢ mefian pore

R AISEA3000 NGNS, S SRR U g or

modi FaUetoer. in a range from 80-200 A or 90- 180 A or

120- 130 A. Conbining the catalyst with t support
al | Bneomg mbgshie aﬁwﬁéelﬁéﬁr AcaReRereiaL PRI AT b FURPRE

pregg{ealas 48 CB]% ﬁ@r?#ﬁz Hﬁg bk Qg?lgﬂ{eg 3@&1 Dy &J&Jbﬁedagg?ﬁ?g%ﬁd/or a bulk

xampl e, edded i n the Support),
meke aatalygt. tln sbmwmbetlmdlenm tltersappcnrte‘daxa@lydh zoayvalide Column 15

mekiFs. EARSAMRER IS SURBRTTCAG LS E SHoAe Bl RaA gL g e
crdsh& B @i)é(x?aer%&eﬁ%eﬁg@ phiticl sf'i‘ibdf‘r&h 1c30 RkdrbisC 2-45 microns, or 5-

activit the catalyst by allowing at |east a
40 pmmtonnsmThé pavihder metyste combimpdevitiosuppertse fraan embadded metal

talyst d {
co§BHE S Aot Tl i S o PR B B8 s 258 oo
ext?ﬁ"deﬁldé o A% HRATHRS o f%?mtaft@ta@y?sft HluMﬁ aYoielsize disttiB@ion with a
eed. Intercal ati on and/ or m Xi n e conpon nts of

meidive [a¢ diaystes ich ange §omi §0-3¢0A fr 4 201138
S S DU
poﬂ]ogledf td m@@l ¥18sifle tRdekhd sirfabeofcthy Sltnaédc&tl mmlwaalysf (for
example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less -
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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enbedded catal yst. The order of the Colum 6 netal may

be determ ned using powder xray diffraction nethods.
woheosoethes of el enental nmetal in the catal yst peraiSzone/042309

to the order of elenental netal in the netal oxide may

be determ ned by conpari th rder of the | um,. 6
Thegefals BRRRIVR BeROTEY i POE T LR EEr UG grece of the
catdSUIRinG cOXhde iR ¢RQyARAara &ldé RedCol um 6 netal peak

Ih an x-ray diffraction spectrum of the catalyst. From

br okdenélatoraanl/ormixingefdbe efmpenenisof sheepiarsta ehageey, fhsome

: 6 L ' . . D

e Sof3 Bk P R IR LD AT EEEIPAR ohe o

strfotls {8 biitdnYial R e BinYorrdd Glurhi 6 tnf@aldh Yigd @lstal structure of the
structure. For exanple, nolybdenumtrioxide and the

emhedsieil atabyish pbre ordenefiibe Golven Gmeisdmay de setrmmegusigg powder x-

I t .180 y-he ' ] .
wayf el oy R A R O 8EeNR PRI e cotaystrelgiv fg theorder
of éleineXta DR ctabih the defdl pkide npat oatererifimid examyaging def ordért & the
Dooi , D @2 and/or DOQ3 peaks). The alu

i na/ Col 6

Cotunirog el ipeadt Wrad ¥reay didraghen sRePEumney the Caloptuntoends tg e order
f At . t

o B b0, 6108 AP protiE e Al o

brdagerﬁﬁg Xnd/?lya‘tﬁéricferoﬁ@hﬁﬂns spedited mihf Quluexdnpea] insan x-ray
_absence of the, Dooi_ peak). In_.so odi_nents, .
diffragtianyspecrymyt fostiaie de F%Fﬁla{%ﬁlab&gﬁgﬂ)@m%?ﬁﬁ%?@%)@ e substantially
" ﬁﬂﬁlf@e&%riﬁtﬁééryﬁél%ﬁcﬁ?é aneters include, but are not
MMy e to, p

ore dianeter, pore volune, surface areas,
or Fortatangilé,anslybdeanmatioxifthend tieallysina sagpdrbheying a median pore:

o R B SR P AR BB

: migﬂgke.‘ TiesthblyBidd 3t6fdﬁ%\iekllﬁs b AefnitengRr (fore:3arpld A6fifite Do, Do

-500 A, or 60-300 A. In sone enbodinents, catalysts
and/heDods peaksiie Tl aliminsy Cumndrtspside migawermas ba heaidreped at 2

RSP B BBk, AR B IAPol

pattern ¥0nd¥Bddvunodiodide id 30Aray diffpddtien spedaaeh (fenéxample, an absence
catal ysts that include at least 0.1 grans of theta
of theUPdoneeaer gram of catal yst have a pore size

di stri ' 1.t.h..a ' [ ' .
fr ot 08¢ EHodlelisTe R g Sfhal B ShigngEREGToy ford SEARUE. Various
poRydrediviepirameteheincidé, bt memet Hinéedteg pofdisthetep pre wiluse,
distribution_ s at | east OA, at |east 150A,. at | east
surfay easalr qoBRRations thereoh Jfﬁ%a%%h@z@ay 1avge ﬁ%ﬂ%@l%ﬁ%ﬁl
qu?ﬁtit?tof *J?f@%izcﬁ 08 sh plogé' ARnERAE afh PRESaf haRRiShStePbBhe pore size
yprcarly

at nost 00 A The catal yst "may have a pore
dissiimeiottirsdy bebinta rangenfrorh 38- 1960ida 00 dir HE306rA .ofn some
| east 60 A or at least 9 ..1ln so enbodi.nents, the
embig s ol T Tl Rapil PERA G Ry W Rics R of
] iz Bis@i ith: AR 4Qarpe fRFm 60-200
SR A0 0 Al 40y i
A;m0r 89 Al Q0REA0phy @ 1902180d8. shordthertentoditasntn gatalygisiteat include at

di ter wwthin 45 A, 35 A .or, 25 of the. .nedi .
espt Qs o deedin beriamiordnel ™ Bng e Er R R flluigt fin o
m&R4rpctt ABnk& A b?&ig‘e%n’{\ﬂl 8560 Aedo@BOPAT 6r ZBOAXSL AT I Some

a range from 70-180 A, ) o
embodiments, the median pore diameter 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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with at [ east 60% of a total nunber of pores in the

pore size distribution having a pore dianeter within
WO3005/06886 A, or 25 A of the nedian pore di anet eCT/uSz004/042309

enbodi nents in which the nedi an pore dianeter of the

pore size distribution is at . t :.at | e

A B cffystng hadoapSg i B bRER iR s ppy e 8ra
leasPHORES; RIcaRTER, 1R sdHEeRBsEmehEEthe cathlyisbhisiQibré sive dBtribution

pore diameter within 50 A, 70 A

_ . gr 90 A of the msgggan,
witlpo nediingers drmeten isorange AOBE b 4 10008 0h o5 178 13R 4 vith at

£ size distribution.w b-an: i i
1o 8% 3 b b an R i e oGP B B4 S B R b6l difincter
witidh 4kt SA¥0afA af thetnaddidnpobedianfetgpoiesertain éthbodinreats, the

size distribution h_avin%%’a pore di aret er yvithingrgA] A
catatyst has @pore §iza distribuion yih feRR SO UABPISF In 4 FngpHem /0-180 A,
. odi ts, . . .
o R BT L Nl 0T, B Bl oo
diametet HithinetshA M IRNG1S25 Aof éhevntdiarepat dimesr. may range

from 0.3-0.99 C18Zg50 - 0S.CnBZg50r O S-QJCOvBZg. " The .. .
c oA WgB s TSFE BT RIS QS ath S it i

at lé;a%%@éf%,eadg?éa?{ %Od"A?orr A 'i‘&?t fSrng,'}g%:éte} Bt BOVRYS a ﬂogh(l)%ﬁl%er of pores

ave a surface area of at I|east )
in thFgre aize dadtiutibdMhan@ Z gomtdidmetst withio 502%d/0ah., ordsh of i median

| 270 . Such sur f nay. be i.n_a.
porp gifgetar, SMTOLRETDE Rz, 1962 12 porayEost i St a
meﬁéﬁp&%%eﬂ%& inlatafg f&hn S6500 K, PBDLDO A, e 230880 s twith at least

ving a pore size distribution with a nedian pore
60% iof bdtelrnuintbea of porgeinf the priesize3igriputipayharyinge poere diamese within

T of I t 60. n2Zg, at_ |l east 90 nRZg, | east 100

50 ggg@f\an %éﬁqﬁ%e&]ﬁ%g?%r‘ﬁa&letfﬂeast 270 nRZg. Such
SUI f A% eaeR ARt Sokdvduhabgporks aRy 60 aBRAIRZonYY- 28t 0.7
nm2Zg5 100- 270 nRZg, or 120-250 nRZg. In _certain

- cm¥gboati leash 9 cm’fe loaerpipsmbedinents, Paresyeiyag of BRs May gnge from

| |l et s3, cylidngerss, andZorextrudates. The
0'32%(1@;%92%’ @%’blgg%ﬁl/%i 0?gzgl)'ssnéai’gfcfha{‘;’g'ﬂpI ate crush strength in
a I FRQEatdly @Mabig 2Gdrd\EeanliseBudod wiNEamddith 8&0 diameter in a range
NZcm 200- 300, NZcm or, 220-280Q NZcm _In so

fromr bl b e, In 1R ER RS E s A Yo R PHEE AT 31 ¥ g el
lealt120 %2?% QEQa&q 70 %EZ% Tefealt 2580 htdlgésg 0P hBlo. tRucHIBIface area may
using chnig t (f

ues wn Int 26 ar or2 exarrpl e, 5
be ACGTH6AT Gbim) 1 00F00enYg, 12RK2 70 ég,Ha0i2560ah”/g,lond 79-220 m émme

enbodi nents, the catal yst be dried then.sulfided. .
A LG Sy Rt G hapeados izt AemauoR M gpedian
pox%%%rtxﬂegér it r £6th kY300 W hby Bae 6efabe aldabhat least 60 m™/g, at
i'ncl udes sul fUr-cont ai ni ngm?/gngounds. In-situ
e

leastl0fmut/ i Aedsi D00 mbfg, aitledst 12 r af deseioll) thydr Sgdnsurface area

|fide in_th d i qui
mag e i P ORGSR 00 B 2G2S B iy O e B kBT e
(i n?A HHaBPerAbdeiinehts f the stalyRQlxistdinfsh &l fotrnhd, GbrSexamipit, pellets,
sul foxides). Ex-situ sulfurization processes are .
cylitelers, aivbor axtrudatss. Pag eatalysuswicablyhes a glppplate osadiiiengthein a

al ,. an 73 a . i ' i
i B30, R S5 Bl b ST B 220250 e,

cat @l ¥sthe dmbmeaeSthEehtbyRsandrot Che@ityst $recuior is sulfided to form

conmbi nation wth a support, and has a pore size ™
metti] stlfidesifpirion torisehusingrieghzigues known in the art (for example, ACTICAT
process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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pore diameter in a range from 150-250 A. The first
catal yst may have a surface area of at |east 100n2/g.
woheospereo vol une of the first catal yst may be BCTIUS281/042309

0.5 cnB/g. The first cat al yst may have a gamma al um na
content of at |

elthp&%ﬂse%sﬁp’dg{ge%@? %6 119@@5) %ﬁ%g‘?ﬁoqfwg%ggﬁa& lLé]{L;ﬁcp ﬁhasg n\?lfurlzmg

agefs JFPds Jr%ﬁrﬁ)fsulﬁﬁftc@h%b‘éhnds-r(ﬁ&lﬁdlﬁf,sﬁlk?l@tllﬁldyﬁ tpotyaﬁl,ﬁdea thiols, and
sone enb Il ments a total content of

sulfme1lda$)( @)x snpesnlfgmmcfprwms st des¢riped ip &h%el’aftfms M. 908372 to

a st catal;yst i s capabl e of
SeaF’é‘%@‘iaﬁ %‘P‘%g?%”?%%{ caes %IV/ Fe froma crude feed,
r enfﬁ\@eﬂﬁin%nwéﬂim&ifs @fﬁréﬂ”t?péZ@ﬂ'ﬂawhﬁﬂ(‘Sﬁrﬁﬂ”catalysﬁi)tlmlhdﬁs@olumns
to TAN of a crude feed, renoving at |east a portion._ of
5- 10 metadfs) HB%@?W@W@SMF}F P AUDPORLy ghfhas Ed9re ?lé‘h%‘ﬂrﬁ)&tl% with a median

porg ﬁ%i{,?te% aé@g %{ %gedq 2?&%6 alth% eﬂégt dg?aﬁ}%%)?%? lhta§e qurface area of at

Jeast heo affg. 'I(Hefpbte olope of iiesfirtf artalyst amylbe,at haabtf(?uﬁ cm /g The first

content, YGO. content, AP fglkhﬁt%‘] §e3| due conte d
catalyst enyiana f ZamEa e PG CPDITH ‘30 (-5 Beg qheammagrnina, an

| typ%‘clh i 4 ?t s S% Ef"aélg O gaean{ﬂq§guh§nac ? ?&ﬁl‘%ﬂt ﬂ%ttcata'iﬂ@ The first

e to se I vel y change
catflyQheas, 1’1111 sEmOémbodimens, :i ol cmmehisofcﬁdlymn |6angaluﬁ@ partgaam of

properties n re [ | he .
catfqujd@ afl'é]égf Qed(ﬂil 5.0 %/grgg? elll;lecf 50 sf %y%tdgc Ee\évqéen%ovmg a
porﬁg;Q 8fjfhg‘f\m\§/F e %ﬁl LErulP & al tehritviredd FrMeh 6f ’ﬂlﬁ@)(:oﬁ%oh’&ﬁﬂthat

I'n any order. In certain enbodiments, the second tf_{
conpfibutatcal A8tof @ 'cseteoiet], carnating et least agottinasofto Gragphgltangs from a

INECIE MERETORS I €N T YO

o cruﬂ@ﬁ@@ diremMbAfitiond @efedP OthePbrdpeaies (0P apiple,elfibt@itent, VGO.

mbet  of pores in the pore size distribution of the

: com@n,o@nﬂl gravigy, yesidugopateat, 9o pembinaiiensdhergpl) Fiap cxBiby reltatlvely

di t. d
srn%tI ;?}r?rrng?]sle a@ g‘?‘fgﬁ 8ru%a?m%l ist Ont%cggc? ngtb It %{s{;@a&% %’iaéﬁeir leto -
sel &R eliytohaitse pi‘&p/erﬂésmﬂa(?(ﬁ‘u@ feed dﬁlle bﬂkjrlmanglh@bthhapropemes in
sel ected properties_(for ex s ni ficantl
relagivahyfoeplkamaunisaay allaw @%@n%ﬁg cippfly Erigl In some
db
AT R R A e B A %‘y %@Wg‘ﬁbodiynim S,

nayhb@rtrafrﬁaﬁlmdnduﬁs rthe sewohditype o catlyst (scomdicasalyst!)igtludes

may reduce at | east.a portion of the onents t.hat . .
CoBgts s BUFE® iTemHARIB " PaR A & 3prd g goution with

a nﬁi(a ol e Em%{ég HP @ 88hsod Rab lg@ﬂt rAtdse 609 of the total number

atlve VIS 05|t| es, and reduce at | east a
of p@ei incthe péretsive diitritvitiea of dimt genondbdatal s hgyaaiporg dighueser, within 45

it naII conta f Cr. f the s
A @atﬁl %dd%ﬁtﬁ’be ?“d&éﬂ]& ‘&‘f?ct?e%”fthqé P P Y ve?St under
sul%Fé éon?e{&ﬁﬂ Eorldtid @n%rﬁ&ﬁce%%ﬁ@'ﬂro&@t atat ¥as %%ctéalfpropertles
fur con ent of theé crude feed. For exanple, th

(foc exaﬂm)lgrm):mgmﬁyarhhf\ﬁélaagﬁsiuﬁlfatwe tocthe s3mme PHOPFIODS Sk@@‘%c?}%de feed

t.he .sul fur conten f the, crude,feed., T
W G Loy oA e Lk HBERT PR PR 8Pt P G Grgurcepn some
em@b&hién{sahﬁ %@EFG@EH‘[ duMEDce@BdtRRt , and resi due content
relative to the crude feed. In some enbodi ments, the

cr udbe besedd netglyhtavay redbes aitleasea portiewof Hiscempopents that contribute
to ﬁlle TAN of the crude feed, at least a portion of the components that contribute to

relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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(for exanple, at nost 50 wtppn), but a relatively high
TAN, asphaltenes content, or content of netals in

worb@loesmbt s of organic acids. A relatively hi gaT/TiRM04/042309
(for exanple, TAN of at |east O. 3) may render the

rude fee cce tabl or tr rt Lo
crugespro Pﬁgmﬂaa @5& E‘é’&“%?{?& °§£‘!Fe re?‘l?g &l Jthﬁ iSgHur
confeirt BERRAIRTES. CJiQﬁteﬁ {)Mathe %ﬁ&e@rbdﬂc@ﬁﬁyi&h@@a hulﬁ;t content of
during processing relative to other crudes wt

70%-dBatd afehe/ sulﬁwc@steatsqfﬁm erafle feed o e U e@é?ﬁu&lémab plsp gghibit

wth t
relaglgg)gr S AR glsg{%%?%g& n Q’t(ﬁhx%%te r;ceém%rg%ltﬁ{r{él)%&}t?nrt] éelatlve to
thet;ﬁld'g%écf romthe crude feed. In sone enbodi nents,
reduction of C5 asphaltenes and/ or conponen

conkrsomet drpkpdimentaheerpde Egd sras have girdladygly iP%FOI%t?Fg of Ni/V/Fe

crude.,f e d/ t [
oS BERigh B p o ot] Bigh oL AN KBnlifnt Feonent, or
corféit 0O et @ reealaltabf @ganiohcide. CAnﬂlau&ld:la lhystt BANgor example,
enhance stability of the t%t | produ rude pr oduct
TAN ofiaffasst §. ﬁ):m@w@d%rébgr:WF ‘rq%ﬂgla%qpr ﬁf FPRpPriAgn and/or

reﬁ{ﬂ%n%; g%gﬁa lé@d db BEhS eBeivEl ?3ﬂgh et aébﬁﬂ@n@@&érﬁ&ﬁ Inay exhibit

en-used to treat cru as describ
leshasility. ddrimgspmmssmg)mdhtwe fo sthenctudes ‘d’lﬂl yatively loat @i whaltenes

third t t bt bl i
cor&g}jpg}roptaaja@ ek fees it pespnf 3Bt e Endeatidle
corgé&féﬂfssaﬂﬂ/‘o e}ﬂﬁﬁéﬂe)é %Bntﬁ'bﬁﬁﬁ’g ROT ANBYorR ehelt@adeefded. Nt Sdehe

esence o or nore sul fuf containing compounds at
embodiarpsy Etluc:tmnt&f IGwsBedens apflor cemppping CO@@FWH&MTM)} may

redli}geg‘rgg ezﬁs?:{lgg % qﬁia%crélg? rgﬁegg?ta 1%8)80(% é]itnfiﬁl?e FE éuvg g&l}quicosﬁy of the

- croBE 85! $Rberkain BRBb@EhehB, Se drease c@ﬁﬁlﬂﬁoﬁmf s@cdmll.tfaﬁa.lysitsmnay

certai n enbodi ments, the third catal yst. nmay, per g
entaice stebiligyse, thiviatal prodost/erde wdepteﬁ@cﬂtredaﬁie@ﬁtcata}vs 1ife, allow

85 P SR D D G

tre&lc@ﬁuéfeg@ﬁgdsg@ﬁbedlﬁeyelmnd stabili ty when used to treat
the crude feed as descri bed her

e b BEFaRmerSbodimens o BT YD HEEN b F g1 Gy ) ey be obtainable
by cgﬁgﬁlrlgﬁt #J%Lﬁ)%oﬁ%lﬁlvt(aggln%%leﬂtah(l i g p%cﬁx%? BeEaBkt ﬁ@&lr%r The

nore s conpounds catalyst rmay reduce
catalysi @rasirsar nporid leatedfin theepressnpoomesr ivae sdbmtconipinieg

to the TAN of th de f d | .
LA T T
sh(gr?géﬁ:o% & thhd ¥/ fhfn Wﬁ‘ﬁ:lnga tﬁlf@ce&‘zﬂ&'ﬁe Wﬁféglll‘y? tthe @#Mlyst precursor

uce the viscosity of the crude product.
is Hdehdttd camhity 00 EGrfoia hom's br eediginf enalorzliment, thh&mtdmataéb/st may, per

T PG o IHOn g e e e P Epie et P gk arms,
0.084Ld.08 %I%%t @I"U 0(378‘ 0 bh%raﬁ'ﬁé" deheltBRE caRstthiextabiak gMﬁbM‘lt activity

m ni maf net hydrogen uptake by the c¢rude feed. Fo
anéxlabmltsewhen usedcu@trpatahm@udw@yd laadescaibedhgrein. do mréﬁ@mbodlments
of 7q% 130% of .the.s

fur ont bpe
TS RO ier o A GRS Aoy R0y e BledifishEft one or
md{ggumrscgn?gﬁﬁdy t relatively small changes in AP
ravity, stillate content, VGO content, and residue
c ont’l"éntthlrdstaéalb'stend}’dedw@ ag }qaérea postien offthe camppranis that contribute to

the '?gﬂlcoef tﬁe cruEA%\eI’edt AGudlBh fleag’t a &rﬂgﬁ 8t 18 H\lls in metal salts of organic

acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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of organic salts, the Ni/V/Fe content, and the
viscosity of the crude product while also only
wohesgiergo by a snmal | anmount the APl gravity, dPeriuskmue42309
content, VGO content, and residue contents relative to
t.he crude fee al | ow rude
oS R0 B bE PSSR SR By Pt o
theC@bd #8d and Witk PR RIPRGiFRNAS h ch @ @b}’zithehﬂ?ﬁk&tfead For
eport| on grfl the MCR cont ent of tyg?gcruglgkf eed, while
exanapleg aa¢mdmgr0du¢tdeayf1@é’d pisatta copiest a8 70%t 13074 9t the S‘Iﬂﬁlf content of

the% ﬁEOdI B)ro 8?;ttpé (%utc 11 [lgng gli]eaté}é t %g%%l ge)ihlblt

relﬁ[@[@sm&ll Sdapés 1Q5AEIrg&lﬁﬂity, 0istilato Q&nt@nt@l/’(ﬂb eml’ﬁerﬁmhderemdue
Col umm 10 rretal(s) content in a range from 0.000

conjentrrslative Pobe orugs fegda ﬁFéle abilitytargdues. the Tgrhrthe laéﬁailsgp apptal salts
of g{@;@ﬁlﬁtsgllé%/ zhe NV C%H{éﬁ (?ﬁfxi. V}&:Ogi? & ths )cnﬁl@g)?(gd’ﬁ%{ wHRY also only

SAUEEi R 6P east portion
ch&RimomeNtBall habusad APD glﬁaelty,aiﬂvﬂ]ata dontdne, VWG Odenfeat dndtesidue

tenperatures in a rang efr 0 0C or 350%9&2)0 0C
conipfs prletivfp dhe qrﬁdeaf%ﬁ@%y ARGt racecpr 1 to beusgp by 2 variety of
. . . Incertain enbodl ments, a fourth type
tre%t?r{egﬁ%“ag}ﬂ}%? ("fourth catalyst") incl udes Colum 5

met dihé shlird dsatalps’tbmrs;amle @mbwilinkends, h’(wTradla:le whrieast aspepipar of the MCR
The fourth cat has, a .pore si.z i but i
coRoRRR T e YR A TGHIE UGB SEoC BT Rfodif Sy I certain

r
em?g{i’a yggtl? 'E}Iﬁ;tgug B&al ??tq{elg}?tlﬁg 2&18(3(%{11%2{? Iﬁgtglg) cg)g%nf ﬁ’er[axtaﬁge from

0.000a5x 1 2aMmsA).005-045 graps tor Q@@l,&} 0 Tgrems @p@gﬂolm@y 10 metal(s)
ncl.ude at | east ,
copgiis sgeggsgring 00805 Fake P uSZ5 s pPpRIT 9 A erams per

- gréth Bt AAYREA @61%5&@6 22 [APQhdtal(shRetalyatimbl fa‘oalﬁtaﬂe)téducﬁﬁﬁ of atleast

i nclude, in sone enbodi nents, at nost O. %rarrs of

2 p@aﬁmmf the pasnpanests thes coriribriede MGR an hsrcruderigedat traperatures in a

sty 3963 Clr PR CalT R Bl BRI 06 pp e 18

MPS oygrﬁamPum In some enbodi nments, the crude feed may
be contacted with an additional catalyst subse

contiagertain erbpdigentsy? fpridyeg c;fsqatalﬂqﬁéyfa% eHANE) includSs
C 1?&11‘? ?I@Xn ?@m@ﬁ&l&{ WRP et al }Jﬁ s‘ﬁh)hgﬁfv't gﬁﬁ’tﬁ catalyst has a

| rs e secon cat a
pofesdiad dﬁsﬁrlbuﬁcinEWithﬁttﬂmdmtIairg/ éiametdn@faﬁ leadh 18&tAa| Iyisbmet he
sevent h cat al

; me ts d
errboR GRGRIS, Ghe Besinh Bt COMRS H uco U Ca gt B R 220 A, at
led3y 85 ﬂeﬁ l%&’ZQﬁAgﬁpﬁ Abeshodyr i 'THQ seotaay Meluat af 188t 0.1 grams,

cru fee ourth catal yst at a tenperature
at lelasta) 5 gmgrs fitrleast 38Qxa0E) 00 @, 1e320-B80mS Of theta BROIR TG EEm of

The ¢ oduct produced .from su h con actin
supgig. SHeaNIB ST BT IS0 oS SOOI Ly /Bt s of
CHmAb HOS(s) #g/gﬂafn 6f*&§taE/§N a8l af iasswro@@@ gfrae@sﬂof ¢Hl0magatetal(s)
generation be in aTange from 1-50 NnB n8, 10-40

pe Ngﬁnm%ﬁ camlyslsIm&rwnmlmdnmés,dh@@elupﬂoﬁmtal Heanpdive. a

t ot Ni ZVZFecont of at 0%

oo 10569 “Apoierspseru fabre b couf e R gl paalys
subabnt hb EHERQ GAM tBOFoueth catalyst. The additional catalyst may be one or more
of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,

the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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the crude feed. In certain enbodinents, a fifth type

of catalyst ("fifth catalyst") includes Colum 6
worRb@loesp6i N conmbi nation with a theta al um na BAPRSRE04/042309

The fifth catalyst has a pore size distribution with a

. Taorg gaodtorni, ndropehe) $Egtn Ay bl o R ing SEhe orude
feedlvitHRR! foRRA cAralyEha: sSeRpahturéBya faAgt Bem F0-40eT, 300-880 °C, or

granms, at least 0.5 grans, or at nost 0.999 grans_of
330376t °L. aThendrnde produgmaedused Sompwek contactinngfaay have a TAN of at

i t Sonof N t i
o PR B S DO IR Bt AT e
Hy @& yetieratibh rayedh wstinderfedi d e, Nin¥ns'0 0646 N Uin e t1S$:25
at nost 0.1 grans of Colum 6 netal (s) per gra

. oof
Nmd/m’al Tpserugdecpreduct swghare pistal I\Bf\éfl% cgp emfm(@%o %6, at most

Jret al her f [ wst . i ,
SOl AP R} keSO SRR R conten o
the bfudegédaai n enbodi ments, net hydrogen uptake by the

de feed be relatively I f le. . f
0. Oip-ceoinienERments. BN B AT AR l8 (iBBhanbst) inglidgs Cotumn 6

me}'e\\llﬁg)tz @ég@f&&g{l ng‘%hca[ #dE AERta sShport et ith WitdhsthB€a pore size

a tenperature in a range from
disBibAtid0 0t G médianp @2 didier@Cat lerstfl8O ., 38BagER00%C.at kast 230 A, at
hydr ogen upta

lee 20 o FLlohe S0Rd, bat mast0l g AT Sismbd r Rendeat least 9 erams,

2R oNPBIIBe 2D 8 BethdBuRiAPE brall SCkupH6he. I
atl&l}})%@cgg%@%ﬁagﬁlot he crlf%e feed with t(r?g %rifth cgtﬁal sntsOme

embadimeatsctha sipiiridfas ah alphe Bluag9y cententod beldwol). 1 gramppeftalpha

50% or at st, 10% of the, TAN.of .t he crude,.f )
alugin g et abonr s e s DELTERIS. i ATac b RbeRE) 4y et 0.
gra&s%‘t%-hﬁém-a%et&l(s? 2ePgr@B: oflcBtaBet 4l 4 1€FDOJ00Egams of Column 6

sixth type of catalyst ("sixth catalyst") includes .
meGi(suipar gamef satakyyt. dp gorae pubpdigents; Hie(@Olunp 6EBHBIHAES on

g’th t he é/heé]l% al.um na support. The sixth catalyst has
mo bSS’?Ign§P & 48t " 'buti on with a nedi an pore di aneter

of af cdrRasémBéiBménts) et Badregeninaie®nths crida deadadaybe relatively

pore diameter of pore _sjze distrisbujio be a
low, derexapmte, AGoma 01 DN 400 A-SQNoF Bl 5 DT 21 | G3Q Nim/)
30 r . A '
oy TR N UL s S s o
31 @U0RC, Rdmi3east700Cogiranms30860&C. Mg hydrogen yptaksbyothe crude

R o150 ST HROGBBB AU B AL D10 S B G Ny T or 310
NoiPAh2! T cﬁ@%&hﬁﬁo&c%g@g@ta@f oftthe BRIIE fébdkvigll B Hifth catalyst

per gram o atal yst, an east 0.0001 grans of
magdlavenn TANTef &lniest 98¥datGoosh i80S atmdst 5059, op ey mestd fYosf the TAN

of fstcitdedB B SRS o oP v TioadT I TBosst RS0 93005
o ent s, the Col umn 5 metal 15 vanadium and t he

Col UmmerGimembbdislentsy @ sinthl tybriefnatalys (7sbith eaialyst pincludpeiolumn
5 rtggtg]éérﬁgg g_‘[o eedp iq%eéeﬁ?sgg{gcgc}mebqnamotnhwi }Pﬁle%@%& Qluﬁl%aaél%%rt.atfhe
sixth catalyst has a pore size distribution 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

58



10

15

20

25

30

from 310-400 0C, from 320-370 0C, or from 330-360 OC,

net hydrogen uptake by the crude feed may be in a
woang@eiaem - 10 NmvV to 20 NnV, -7 Nnv to 10 NmPCT@IS2005/042309

10 NmB/nB to 5NnV 3. Negative net hydrogen upt ake i's

e mer o) ORO BB GBI CEH TP BN e oSy erams

Wl S0001NeraAt of YoluniiBy nleel @) andi@dluain 6
pet Mngfs{a%%gs% atrht?r%gtt 800/(;;hg at nost u500/(;; at ﬁ%st 10& or

metal(s)| peagtan 66 efalyste ITaxnofmbedimentg.dhe poda ratipnef tofal J_ﬂmn 6

el 3P EHEs ARG R FoSORE AR, HnBoos sy g

emlSHﬂ'iﬂlElﬁs RO C Bkl WInefal id"\%nﬁmuﬂﬁnﬂebdcmlﬁrm 6 h&ta‘l@)mfeh
. or sixth catal yst reduces the overall

mokybd@ﬂunemrtblﬁgsltﬁ}ldr ogen during processing while

R

fror@nd H a0 PCARERM0L3TY 10y A GoeTBI0s3G00NT, Ingt hydroden uptemg Hyhibe crude
usage of hydr ogen in _a, ,process,

Fxmog s 8 s 1o - 50\ D SHnaANTBAT o 1 Siyop -

Nm %lﬁ’etg §tN B’Co?(]%%%t Vgsi%\[ﬁg(? ? éifaﬁl}ﬁél%ési% g)rl]e I rag(r)rl]tl ta@hydrogen is
beif 88R1xt&l BGitgr ah® calde Goddnnproduetdions yomw ofj tlerarode feed with

the gs&géqt;lgist n:;rafr;'ghagg@éq,ﬁ %g g&gg%}gp%, @géﬁ@g m %1%3{1%%, at most
10° ?iﬂ#%t NP A uddREd. h?ﬁl\laof-lfﬁé\t:ﬁﬁe ptodiBiSthay be in a

A) o he crude feed O her enbodi nents
ran@é frotmeD. (D] f)sltOOQé)cQﬁ;@r 0108+(r.QH. fourt h f| fth, SI xth, and

R L R

or s‘?;@thggﬂaﬁfs@ﬁﬁhée% @ﬁé @Jbr:ﬁpféqﬁi@é}hérﬁ loff hiddro8@LM@iigNGocessing while
conditi'ons may all ow a crude ,product to be produced

protiheing hamide Arodaatiibar is setaptabbafop tepspertptian EWdneaiment. Since
I h
SR i b MG LS N 5 A P ORSLL b en i

prot 83 \detiefids 6Vt pRiceskitGt coxmy have enhanced pr opert| es
relative to the crude feed and, thus,

ac cbrpqegt@meenﬁ@dlmmgp,w@y@rgh 8 og ﬁ@tp]é/lst ¢ éﬁfvem talyst”) has a total
cor@érg %rf‘ BSIEN 6 Rletd ooa{ Jiaﬁgé Foftad. GO01SH. ?6 %ﬂm@s & FehE Y metal(s) per

ence nay con sequence of propert
grabBff @vdyseNThe Corurrtrh@ metal chanﬁlgbdbnuﬁoamdéommlgsmn T, seysmith

avity, at |east portion t al.t ene
catgléasﬁ bepegis M}WOWI%%CWBHI“&P’[ &@é@? Z[Sﬁg\ng HORCG 0% of the
aQd/ or at least a portion of the vanadium
TAw%ggﬁfrdﬁ e feed can be reduced before at |east a
por Oitlgen eﬁfooﬁlﬁteatsaﬁ’tthmﬁrst rse¢dnd, thirddfouftb efiftia rsixth.cad seventh

calglig P heamids and g pstas o Bert ee Bt Brnr e "
andkPfecd h§ t&a g/gﬂ(s?bf ‘ﬂﬁs Eﬂﬁlcﬁt'iéiﬁﬁldf &ﬁﬂbﬂﬁgtﬂ})eﬁhﬁg béiditions

mxture npr ov a cat al yst life and
maytalibivia drydeofrodines t@bmp@dﬁ@@dhudlaa [T AD¥ ardliert selected preperties

chige BeRieds TerpERy 3T ALIeE PORPEE b TR 1 &8 v
significantly changed. The resulting crude product may have enhanced properties relative
to the crude feed and, thus, be more acceptable for transportation and/or refining.
Arrangement of two or more catalysts in a selected sequence may control the
sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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nonths, or at least 1 year w thout replacenent of the
catal yst in the contacting zone. Conbinations of

weebwsmbeds cat al ysts may al |l ow reduction in at PeagiS2@4/042309
portion of the Ni/V/Fe, at l|east a portion of the C5

. asphal t enes eas ort on f

QPR o 258 ERGRT 86 U T B By R Bt

leas(t“a%ﬁ%rﬁﬁe{e?@&orﬁﬁﬁithb loride f&é@l a{Eé\Nduaéd | east a portion
the residue, or combinations thereof, fromthe

c r uﬂaammwnb@idé@resetﬂcmm opihgsaiabisisgnat 11 s Fbedimgal, improve
h
ivef e s e s RID L OBl pliedihi

Im;(rf)@ém&% arRbaalysHifotaad ot sgbititcsiiie cfude deda)(itaiahprodﬁctahmVlﬂe
5). Alternatively, C5 asphaltenes, TAN a

durgxganpqe}gsmgylay@llpw(ﬁ%qug pX;ste(né Frone 5§orca(5 ﬂqaétc’{ m@pth[shaé least 6

ude
e e T S T
t heCembiiatibeeast solyted chtalystshsaysdl s iedtlgtlomrfmtahba&tratmnetlon of the
feed/total product, mxture to be_ majntai.ned
Ni/N/Ic% blsrsig POTHPIS e Gt liececit [ea pHER of 05y in metal
salfs %?%gahﬁea%dgl bRV Ekt TBY1iBR 0P AR Johﬁﬂﬁé’ntyﬂﬁﬁ ESRAMRE tATAN, at least

ysts. Such positioning of the first
a porioalof gie rﬁaglruea Iot ouvmbmuMnmlth@éoﬂg figin the ceda ifead bﬁé@rg lether
nant s, taI cont nt s, . and/

propgRis oL COs o S R BT A N T g FRgrade
fee?lft&gf PBrblivet ﬁflxmd&fdéqﬁoéeﬁﬁﬂé 5203 @J(arﬂﬂ@ dugihtatfixgd & efde Tded P-

cat al yst al in sone enb |mants for
valne nbatmive df5)aA1ﬂemgwela, @msphaitﬁnm, MN n@er APbargyiy msw be

1nc§e%%1.éjn:ta[ glpcleg %gtcglgt@?t 0 VaI rﬁg? Eeeg%g [(;étct?édt Eﬁiysts The ability to

" incFheHtA B shdlof sélb&iveYsétRfbe Properieh bifkicants fediemhephllow Harstability

the crude feed. For exanple, reducing at |east a
of@lgrcrqurfeQﬂ/tO@pﬁélphfamXélﬁééo beymaHBaiasd GETEREN S nEI

~product  m x I

Bl b SRS it Y ety Qe ae bR map P Bltifoned
updthtds, of] aﬂs@ﬁ@s’iﬁﬁﬁtdlm | Simgtpbsmbmhg Imﬁtlteffﬁsmataim malygdlow removal

system may be operated wi thout replenijsh lts of
of bl@h@n%l%qular%vﬁpn%mlwt% Bty copiggmantsn Ort‘ﬁga]ﬁluu} {pefal salts o
or fahf%r%c ﬁirléjggmfteﬁﬁq Y stabiffty 2 TRe SURORLIRAASprodits hﬁf@t%.%

one or m) e catal ysts positioned after the
firghe ﬁadt ahml%t allbve, Bieoorecentmdithens, (fer) reanonialont at ha@st a portion of

Nl}f:\P i: é,?relglg{/aj %gqlélclﬁgfrn?p)éggr%% ggqﬁlg@ogggqlﬁ%\%@?s&hé contrlbu eqo a
deér@%% i Blealfe BE Qtﬂ&céataﬁ%@ﬁ Ht8e wsttehn t BRofBEANENC@BERbY, FtohSihe

or third catal further reduce TAN, .
crudedesgie Ron exampie,e'ﬁduanﬁg lex Eeom@a@é & ssphpliencs g therprude

feeﬁl,thrgf groﬁﬁéécrg{%]?{ G niaﬁltvg ta fhe & df oc;erﬁree&j g}il}ebd{g p?t}gg?rgho&rgthe? catalysts

poSEBRAY dBHsEeart OMH Mals ﬁ‘fcréa!i@» tB¢ ldethfFeghenht bodth@ingagsesh may
catal yst(s) and/or the third catal yst(s) may produce a

be@pcnaEdeeéert mpmspm@mmftcatﬁly@t uRémphadto Rblsash aperipned the

| fur.conten
Nl et 6 SFER R i S B BERAE R opg oppore
caﬁ[}@%‘lﬂogltl@ﬁédjﬁter%d fdueedyasphal t enes content, a
reduced viscosity, or conbinations thereof, reI ative

to flhe seasdeetalysis)mnd(ssih thyd sptalysis) Pt Pastipng dpwnstream of
the first catalyst. Further contact of the crude feed/total product mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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mai ntaining the stability of the crude feed/total

product m xture during processing. The second cat al yst
woaysme14eesi ti oned in series, either with the peTmsen04/042309

cat al yst bei ng upstrean1of the third catalyst, or vice

versa, The abil to deliv dr oge i ped, .
redis ST PRI o uC B EoRtp ) S S BE T b BEls in meta
sal lé)lflo opi@acting. Conbinations of catalysts that

aci ty gener ation of hydrogen during contactlng and

cat B sosteserntradimengs.atostagt ofcha erude tfqﬁdlw thesegondsptalyst(s) and/or

rin nt act |
the L ERGR-{ spbrr b OB ee R PR BE Al R08 s requged
TANa %ecﬁfc@&’ §1!ilfdr%nt‘éf1t bfﬂ&hﬁé&l dﬁyg‘eﬁ%dnteﬁg b redasdptantertt o€ metals in
fourth catal yst may be used in : conbination with the

mefal s@fs ocfawrgﬂn}csw@} a regeeshesphalicaiey semien; a fedpgedl viscosity, or
t I
co ﬁia?tb év%%ff latéfjt% éﬁ? ﬁ}eai* é:}%&{l&) %rﬁgél)ﬁgpo @Jt‘u\flg tfée%l)whlle

maﬁftzﬁﬁﬁl@tth@ﬁaﬁhtyaof&héldﬁdé %d/tommxbdumnlnxtmmémmmooaskmg The
roperties of the crude feed se| ect ed
secand ceRlYHNRYEDeROSHHICH ith BETICH; u’a@elf w@hﬁhﬁ‘oﬁtea@mﬁ‘?%ﬁ&% {peing upstream
" and/ or nunmber of catal ysts nay be
Ofékﬁgrqc%xvo %ﬁﬁ?%ﬂ%% net hydrogen uptake while
mai mhabbilifgotdetivarhydegen eulégeoifmid cpntadmm[g zakeaiwnts toymlmmlze
M ni mal net _hydrogen u ta e aIIo

i d
hydrwrb@ﬁag@ ANringOALPg BOROIERARS Ogetar st GO Beneration of
hyc‘frgga‘l diith dﬂ)ﬁtatc 55 &0f oAbl fy%ﬁg eht uptRe 588GITy RAY amount of hydrogen

20% of the respective properties of
dutifecaractiegf meyjbe wkudlte chdnge Telbttadh gropertieh of @ icude $>mcyacb1felat1ve to

theypSiegepey GOt HEere s EReesepaBl i BT RORBE AP G

coﬁd@fn@ﬁﬁra Q&h&ﬁhﬁﬁ&f Haaydes, C!;eé@ﬁa dafaPFkuER tlﬁrcpéé‘dﬂ?st@ QEﬁhJéatalyst(s)

i ng ran? distribution simlar to the
smﬂocdtatlylsj(smcnndtor dévenihi datalyss(s) t9f change solasird Freparticsaft @ude feed,

Sl BN AL LS T G B TP
mamain®eadrbdete¥d/fot@ Iprodidpstalifitya SThewriarad/ ok auinber @toatal ts may

H C of the crude feed. Hydrogen generation in peeifii
be selretad to mipimineast Rxdosn winksarhilenyatateg thesrdsrecd/tota

prodélf:{ s(%?oeﬁtgt %3}&5& ef Rﬁ%@% Lgﬁ’ %Tl%als?&qﬁ R coftle PWGO gontent,

ies.o e crudé fee

. distiNag@oBteatyP@d igraitl Sor dombiddtioastheteps bf te comde fbal to be maintained

il 2% (oSt BeBTRER o He P g Ma LS ae BF D
V1sqg{1§n§' ?@E})ﬁlﬂg glloggﬂqg attfiSst @b‘ydﬁ the ?QN"&ﬂd?brttﬁ@vifséBéﬁSl f the crude

ydrogen may be delivered to
feedont acti ng zones t hat |nclude t he additi onal
cat a| yst(s).. ver

countedpctiqy ip Wgthlmda%eafupf é( rﬂapd%ruii%ge&g %}aﬁ/ pgg(ﬁge a crude product
thA& TROS b{)‘i‘ﬁﬂ% $an (%E t&?stﬂﬁitioﬁ %frﬂﬂz&fto tes KA FBYutR of the crude

concurren | ow of the crude Teed. For exanple
feedn amd a;mluk@ijTANrrélagw atthe 'rli‘A(I‘ée%the fonde dsedniihe atqmnic, IC'of the

e 508 g SBbrepRer BrNEne R SER Ao dp e
atomic H/C of the crude feed.
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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in FIG 2B), and hydrogen may be delivered to an

addi tional contacting zone (for exanple, contacting
waams/0klskei n FIG 2B) in a direction that i s ceamuszoou/042309

flow of the crude feed. In sonme enbodi mants the

hyd fl i t.h fl
sengibird ST B8 SOMAPEa1dbs GOng Feet ity b SRR pd b dipeen
ma§( B5EGelivbRd 16 X Wnbactifiy Soned Bat idtYsHeABE AddBYn A CatgS B ATRE

during contacting i n one contacti ng zone Sf or exanpl e,
delivenytod e hbgqugmenmlze ¢ounter & thg Blow &f thy drudgderds JaseEe nay

et 5 & Bl BF PO AR B8 e
feed fOr exanpl e, add| ng hydrogen through conduit 106" to

contacting zone 114 in FIG 3B), and to a secon
ad cﬁ“ctrlemraplecmrﬂ gackied gondigyEation (aeed forexpmple, FHat23)shydrogen may

conc to the fl QW 0
L e e
in HG”EB)]- 3Rd hiidrbkéa m3Bbe ddalikreﬁe?ﬂ'lte aardddionsindontactihgzdmyfarkexample,

catal'yst and the sixth catal yst are used ries
contictingrong k14 in FdGt ) ips %@W@l@t BEPHHCLS sficr%ateﬁhsmq%feed In

ol G BATLIBL g 5 YE5P8 TR 0 e

Altéraairegy, Tﬁ\NstableeiLtﬁmﬁghﬁatiblEesee diot mmnplalﬂGoBB} éx;fdmgelamay be
content of netals in netal .salts nlc
24P eRata

gengatad JusiRgIceRtaGREIOTS CORPERNSRORS Fudy %9@8% zoneql 2 in
F1d'8B h)&q{lﬁ%n%eﬁﬁg ‘?na 1{7&@6 & i‘ﬁfst RAAREKA c6fa@inglAdBe in a

cru y changed by small anounts
dlrdcﬁbﬂthav & doanteh® ﬁ@mef theapaictfees(fof exahwle addisg hedwgen Hrough

nbodi nent s, vent h
congah 108 PAPEgH 473 | G ke > BEveRh - daar Jopa o Ring
zon!é HﬁﬁﬁﬁémJnftﬁm it BEn ARVRSH HIRAMO ©F ﬁfétdi*ud"eaﬁeéd §rot exmpld)adding
al content of Columm 6 net alg @Iéer gr am of

hydrageaﬂ thlﬁlgh conduitr Hi6le Cbntamlltlz st HINTeR rd@hs. The -~ =

do treams venth ca S
o

eltlféﬂtxﬁﬂh)tﬁé foui’th@:bta'l}%t Bﬁﬂ@hpit&aﬂroﬂtl@é’ geth datudyst tdieideotessa. The
content of Colum met al ( t he upstream seveﬂx&)

congkinatiopsaf thefousth cp‘@b)ﬁ W@jh@g aéqhgﬁ%al SetabystEmanredase reduce

anm, of
N S S AT b SO BBl . i ow
netIPYIRS of B?d‘fbg@lll%ﬂﬂlb comledtyds tLd‘myetﬂﬁ'drc%\m uptalle nifjallow other

ability to use a relatively sm nt of catalyti.c
propetiey &t e CaIdeimOduFE ok Y F@él%?‘&s{%l(/ SRl aRgals JRgf) the same
proghxlt%\’of’ %{"ud%t?‘flfs”' es of the crude product to be only

y sna anounts rel ative tothe sane
pr ohesoﬁmmnbﬁdlmhlas awudhfféremobe(/émln cgrlastp sy b used in combination.

SR DN RN T T R—
co&tagf g@folumlg@%éi‘ﬂg g; %&m@& i 889 rihdelTrdrh ©.00DS L0 (RAETams.

ownstream s cat al ysts may produce a crude
Th@ ﬂownlslteamrEWeltthsatalymasohavata tatab corg@uof Solums 6 ngtalg(shaper
500/ at nos

st b Pl bnBb e R o ARE AR oM Rlont o
cOﬁ{n&&gG nIe%aq ﬂ%e RBsttdasT RUEBIA 8hthiyst; 6Eladest D2 gahaet Column 6

t he u st ream and downstream sevent h catal ysts
metdlG) peraaplof catelyst dotsoms embedigrentie theaositinn o the upstream seventh

catal?zs ar%és’[fle ctiownstream seventh catalyst may be reversed. The ability to use a
relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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forman initial crude product with changed properties
relative to the crude feed, and then contact of the

wonbdsicaieser ude product with an additional cat aPgstuSE@®4/042309
produce the crude product wth changed propert| es

e bSnELLte 80, e Lo LB 3l B9 o Ty St o
conﬁ:tnf‘k}ilil' i rdsiRie GortdRt, VerDlcémema] ordoadiigdtionk Mebglécﬂ)

during Pprocessing. In sonme enbodi nents, catalyst
sel @aitaas 0f thectate foediwithdlie ensiraay end dpwnsienes) sexenthisatalysts may

oSSBT SR PSRG0T AL RS0R ALt

mo§t€m%3 'of‘ 8t leé/s@ N 9g6Mhe FAK 6f thy ciude fesdude sbae dmbodlments the TAN
mai nt'al ni ng crude feed/total cgroduct m xture stability

oftuwudg fqﬁd@efefs@ ingremenially Kedigehby eemiacs pvithothe upstesseY #ides

s b e PO LA D PRBH Y P

fonﬁeﬁciﬁm@lt @hddproductwitt oangel prayerties midise t@ﬂlelmyud&feecb and then
hases segﬂratl ng fromthe crude fee /tot al

confFiok o ine i mdes@eavowﬂ@rm&wtwaa 't %VO ?,g Stude product
w1t§ rc@%}ég& pfOﬁ@ftﬁg Yhhky t}S R i tﬂl‘? c g?ocfu@ d1ap %i‘i’i’iy & M8&e TAN

e cru fee tota roduct m xture,
incleh@aeUly dhdycssiof 1naﬁ¢1htaim1g1ﬂas stabidity bhihe crudgdedddoth! potdaict
product m xture, precipitation of conponents fromthe
mixtprggliTing BECESING- product mi xture, or conbinations

thepefie dﬁﬁbo‘aﬁﬁ&rﬁb RatalyEe Sl 4bh '&Ed/%f‘@rd‘éﬁ’@it @1y Ain combination

perio e concentration of crude feed and/or total
with contudtedicontabiingcandiione &t exsnaple, pempereturerind/ e audralped flow

et RO A DA oRsP SRRt D rds Bhd LBl ol

feell RSABIrb ARt BfixtufEst i QIR S Pitlssind i bﬂldnfgmngnetdﬂ enore propertles Do

conmponents of the crude feed and/or conponents of
of thetaide prcrﬁﬂlgt:nelatlwe ﬁm’élee”ﬁflm@l"feéé@i?%‘?saﬂf the gade feeds )?fﬁh’iléy of the -

IENROEn I ORI

crudé fdeiRotaBgioMitit Mg xBife. plPlﬁa@e&ﬁaaﬂ’@on Aﬁlyﬂfeailaﬁsrddl s farfexmhple
crude feed change (for exanp

by eChesitp oo A06or g SRR D TR GseBp ] Proffact mixture,
floce! rﬂ%%ﬂ?) %)/h?g%(ne% %ﬂl { ?ﬁqu@d/ﬂo@ﬁ fﬁro%ﬂl:t%l n)%rteaﬁltatlon of

cru m xture. "I n some I nstances,
cothpeheatsUeten flﬁ&ﬁuﬁlféed/t&altp@dchﬂct mixyohecor coaybifasions theoeof.
phases and/ or beconﬁlﬁl nsol ubl e | ne anot

Sol %pe;rpa[ng,tl@ﬁaﬁ yogpgglgr;@% +the ﬁoqclegtr%}qyocéf crude feed
anc{é&etg{atl Ioﬁhctrlmﬁiél&h ST AR Har Ok ﬁﬂxthmngy CHREE. RB AReS.

on of two p ases, ough flocculation
corspinationenfelse totdh priglaci 1ncthrmre¢1ﬂ fead/rtwml roddust udetufaafé@nmdiue to

rormgha o e et et spi-PUTEP i BoPOndl TP PREE e andro

coiBb % She t%@a‘# btddRBahltie crhﬂ@fe%ﬁ/ftétgﬂ 12083ct efixfubeteRdO6 @B 8nge.
y be reduced. For exanple, repeated treatnment of the

Fomxaimplef dleitridst fokbd pmdzgntalrmc»mpspmentﬁﬂ}ﬂt b sebibdsiadhg cruge feed at

oduce crude uct wth.desir
nemira s seiseeing A5 iovptlod Pt S SHE AL TR B2 arample, TAN,
M@% odUgsbhaltentd) 'Peveﬂ@é’ oPEofiBiRAti 21 ElebredTyl thd\ord dp@i@ntlslnﬁay tefd to
process, crude feed, and/or crude feed/tqtal

q:mmﬂjl@a sofribke wnrthe matyle lﬁ@dé@,@bﬁr@é@m e gl spmegnytanegs, (e crude

feetd%a fhe’tofh 'i prq)%uct may fo f qw% %thgssés taH%r become insoluble in one another.

Solubility changes may also result in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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floccul ation of asphaltenes fromthe crude feed

generally occurs. If the P-value is initially at | east
wa.2605/0&mde such P-val ue i ncreases or is rel ati veCy/us2004/042309

stabl e during contacting, then this indicates that the

COI%;EFg%io;gzgﬂdgtféﬁe %{dh‘é@%roﬁ};%%@or%%ﬁ tfog}rgfgé}nwgénts, tends to
1ed38S 818 388 0P or ROrH B f (IRt DR A 108, 1Y eEfdiércgl dfititTprocess

contacting conditions, by selection of catalysts, by
mag bk eeduiced Bordepinply, tfpeatad aeststest olghe ewwpifers(tbtghproduct mixture

f. Such | 1. f. C ' iti
may BE Pt st A PO R Lot oo e T ARG BROEARE,  o° ™

hy dpREgE pridk @i, 1 PLIgIuE 6 thefdnale, feal/tot o duat indiire may be
thereof . I n some enbodi ments, contactjng tenperatures

moaiteredand thsi stability o kher praeesezradeived. pBHOE Cridg fesd/ tetahpyoduct

.asphal tenes_ar e [ i-nt.al Nning ,
mif3Rian SorseetF R Read Ve R TP hBHEh ol har
flo6@MtRAtof bhpHalekes i tgatudifeak gererulyarccinis g itthe P-value is initially
contacting tenperatures .may result in formation of )
at leows 1 phandsichPayalneipcreasiss 13 1ektiyeliisiabla Juryie qoRiactipgdaen this
. feed/ 3 e ad/larn. L i o
SRR PO S PR LRt 80 8
proinet hieine gabilitytaa kesebsed byribiaiad, inmry hei dontrohed byataitsodling

coRlaRiREGAGHP T Y HECHESR LSS BT SO CHinedsdaighisy: or
co@ﬁ%@%@%&ﬁ%’r&:@ﬁ rseﬂcﬁtcbf{t%lﬁn% BB dntRRRY @Bndiﬂiéhssfﬁﬁilnclude controlling

contacting conditions are controlled such
LHS 3 tterhparptaren pressse,i iydorgen optakercsudsolae il owner cosrtaratipng thereof.
be different.. Operating. .at different tenperalur
2l | Shorroimediget e o ARG LR G g SRR R s
asﬁf’ﬂgltleﬁes BRi/0E 8ihe NGhaIRSeShdbihbiad Whild Mgintinee the MCR content of
eed/total product m xture. The crude feed enters_ a

thef drnde feednRedicting of thedigR: contentthagughdtydepgsp ypiake andglor higher
fi t tacti t . i
coppiidie ERRPAET I, SRR eHart iEof A8 R Bl Gelfle B

stabfiRY o£the ¥Rlde fediooi @rddasinalx@iy had/ot hferad ohe opmioad off the catalysts.
fourth tenperature, et cetera) are the tenperatuyres in

Casiynt efctontglingieaporaiae and BYgogen Risdn&PIOmafine iy B catalysts
cont ' ' '

oo BB R o RO AR RSO R

cride el @il y cleangey b rdlatively smajbarhdnatt. i s 20- 100 0C, 30-90

OC, or 40- 60 0C different than the fi rsi]aaontha%ti nI%
t empe peine PEbOdimeREnE B CHRAHEQS FhECdraLisH uch that temperatures
in 88@{)%51‘6%11%2@%&9&9 hfay'be d@fé’r@ﬁtg _r(%qcepa%ﬁhgtah giffekdrt temperatures

contacting rature’ Having different contacting

allb@spersalettiwschange ineudecfedd\Pprogertico whils maspialngghestability of the
content in crude productrel.ative to.the TAN and/ or
orgideeliom FrdpEHEg Bo e S FoerRBIEEs T PR g Agne o he sar
: : ERBe@fRe Rth®fempAMu@a G e 1125t contacti .
Ofgggﬁégﬁ e'ﬁgﬂﬁggﬁ%??%nt, ?? any, V\heerrfl-@tehe fi rste.3 andcon ACTing zone
Othercmnthctomtearpetatges Eoperaainle, secoad sempryatyaythirgstemperature, fourth

biate £ o iRt & bRk Pl b Pbsgpegatr e
firdt d‘olﬁ‘caeﬁﬁg Fealay st é&nta%ﬁﬂ§ Qedrﬁﬁ&étﬁfé BeNbeEtd Iré.ﬁ%_% f68 108Y420 °C
escC

I ncl ude ot her catal yst(s ri bed herein. e first

and arsecmdi cogtatiEmgpiemperature mey bsdn 3528 thaiit2Q-he0 eciih?p °C, or 40-
acting t t : b C .
0GR SHebthen AR Yo TR tortR , 2 sort® B bhsr B speond

cofBb@hy/®mperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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and/or fourth catalyst at the higher tenperature prior

to contact with the other catalyst(s) in the second
woamisaeidesng zone may result in greater than TARCamS2@A/042309

C5 asphaltenes reduction in the crude feed relative to

b P B B Lot 0 A v
thah 9{3’5{1&&'@ bEPARS SndVértd)i BpHedtefe rdatiéddil; ﬁSanWhéﬂ e tfir&tGind second

exanpl es of support pr epar ation, caf aly
cormoepgnanpenatsresamjtlmy@nen@owﬂhmslél °§c@f@@claﬁﬂlahgerrent of
cat WY SHS gewi fﬁé)cnctoﬁt(e)llztlmegdzo%% r%rtlaay(\’ltrﬁsluge &%%(q c&ﬂaﬁ@t?i)aarna/& Glfourth

for
catﬁ&ﬁ@?%ﬁﬂ b Q&oAll canteerirl 2ont nﬁyﬂﬂ@lﬁﬁe otﬁelsdamlﬁt(fs) déx8ribed herein.
pirepared by nmulling 576 granms of alumna (Criterion
Thfirshbyaating femmaalvromay be 359 FC ang Hisi S@Wd@mgﬂctmg temperature

30030, e R o0 By 2

andidH foefh Batslyby & tivelsglest teripadtutdpintgh centdct3vith the other catalyst(s) in
Tril obe(tmdie plate, drijed between 90- d}25 0C,, and
thetspeand caniertegizope mppgregrtt ingreater thars LANnd/er (Ggplplighes reduction
[
in s Fhc Tl S RRE TN ot RO Al B B BT ALl crude
feell wheadie: ﬁfﬁhﬁldf sebdslai:c&)ntaenpg temtpersussa areraitisad 0f €.
1000- 1100 OC over 1.5 hours, and then held in this
range for 2 hours to produce the support. The support
2§( n@gbﬁgd per gram of support, 0.0003 grans of gammma
. 0.0008 grans of al pha alum na, 0.0208 grans
of Nehtlanitihg axamplesmftbu@p@? ﬁmpglraarm, cafalyshpteparations, aad systems
135 det er m ned b

Seicded aapa e ahet g e aepleSonural SBREfiengRe o fortn

bel@w821 cm l.g. ‘The-support had a pore size distribution

vvlth a rredl an pore d| arreter of 232 A, with 66. 7% of
il d » i ; : ‘ﬁ(;pppogt was prepared by mulling

i stri ' 2 pore dian |
&P stﬂng %F@ i @a% <6 ATl fb iR o) Richigan,
U. @AWRESS‘S Qftwatdtahd Bagaras pOFlecisl Eeicdickl for BSI hh@tlite@fThe :
| east 180 A and includes at |least 0.1

grans
resuhmg anwled rmmalr@vamtmdzd tmpégiaa 48iTgHoby™ ahev}alﬁf&ddreﬁﬁ between 90-

12550 S therbeaiaingl & 418 FC8hic5 spued W iSSPl e Rep il yifpor

S PSP A5 didnierd T 18214, O\ IR &ipport MAs Bladed fia Lindber
Wlsupporlt ﬁ(:;oreﬁ)ared by the net hod descr(l)beds?r(;1 Exan'pIU[1 s

furmecs. ﬂﬂprfmgmaeatempwanhre way zaisedito WOM&%?@DV@H %bq)urs,l apf then

dDb nbi 6
hei FE e gttt diS B EPar (e Sap it ghdtgafor e of
suﬁaogt70 0dbs gﬁMé@f%&nﬁM%ﬁﬁina(d@@b&éraﬂﬁ@f hIFRY eRRAAE ©.0M08 Brams
the vanadium i npregnati on solution, aged for 2 hours

of dﬁltaralmnmsmr{hw&a@rms phibetachliraipaggs defsmiredibyrx-redifection.

| d 3
e AT B8 6, AR R T e
su 1idarpopd s&@&@iﬂbﬁhon withha héBabpdre deenduaio1g33 Iwitht 66.7% of

he vanadi um cat al yst
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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had a pore size distribution with a nmedi an pore

di aneter of 350 A, a pore volune of 0.69 cnB8/g, and a
weunfsaseear ea of 110 n2/g. Additional ly, 66.7%P0oT/USkm4/042309

total nunber of pores in the pore size distribution of

t he va%gm
EX XA D IE | P

=] n- ‘..-

WithlEVRUSRAP Silel I%inféftelaom Lt 5303& &Ih)é Sfbn:itﬁMh Rtgta&fspwaeprepared
—sSize distribution wth a nedi an pore dianeter of at

in thee’@ﬁbwﬁ@nmmer TEs(alnmn@a @pp@ﬁﬂﬁmfmd binthsmmethabisssaed i

N R T

con%ﬁlﬁé WSG9 gﬁﬁﬁs Bf VOS] dviti82 frands @lf delohizgd ncataneA pHlbéthe solution
al un'na support prepared by the method described in
wasE3dhpl e 1 was i npregnated with a nol ybdenum

o RSB B 08 o SRR BT PARARAL Lfegnarion
Sohftw ’E&é%'\fbr D B&¥rs vﬁth?&c@ﬁm akoB) @iedlat 125 §€Forsevt@DRours, and

0. 27 grans of nonoet hanol am ne (MEA), and 6.51
theny caiumeabﬁt 4R °§hfoz 8dhoviest dihe muitmgmaéalﬁt gentgined A d4rapy of

S heated t 0C u i ssal ution of
vaniia ggk BaTSGaFh S e BOREG 1S SBRPt e ey AGhER ety
hadTepﬁorQ k20 histiRitR A ki LRedias p&e%&mgfbﬁomolﬁ | Opor¥ OblubR of 0.69

was adj usted to 82 nL,with deionized water. The
cm4g, lmuimasusfamwm of Lidomyg arelitigaally. 66r7%e aLihe dotal Rymbes of pores in

e PGB S BB Qo955 R 0 A o

mediat here Bifeteen cal cined at 480 OC for 2 hours. The
resul ting catal yst contai ned Q.04 _grans of nol yhdenum

per This gharople dgmansisies thg preprrEomaf %ﬁe@ngbfr FRfalytsme 2 pore
mzwllf‘?#%% Liyp ‘Bﬂ%%&%ﬂa&é‘dl itter ffagge%st%%% di stribution. ‘

ian ‘pore A, a pore volune of

. Exfmple 3 "Bt eparstich ‘ef zSMoll\&ﬁhnanEﬁataﬂvsl hévmglad?ore Size Distribution

Addl t| onal I Y, 67
i A a Pare:P :

PN AN

' pre aIQQ 'ilfthg ﬂ]ﬁbl‘ﬁ% n’MnhE‘ﬂ nﬂ’é%hﬁ’lﬁ)lfcl S rﬂﬁgf)ﬁfé’d QQEH% method described

I's“exanpl e denonstrates the preparati on of
in E\xaﬁq}lel was mpt@hatethwahwsnolh‘adﬁmugl Jmmmtlgm z@lutlon The

|str|but|on W th nedi an _por ¥ ter 6 gfst
enum HPRIERPATIoN SOEF‘QBMPF% egtf yco ”S’}B% r%r Q}nnadl um
ﬁggm'o@ 6PRVIraMgs 8¢ TR0S, lslzgraBsSﬁ‘B_ll)_%JHi@'l Othliiarﬁs dedi an

ameter of At Least
monétidxdaruime (i and @3t ataystof daioniged patesdo fom a@urry. The slurry

wafﬁgl L0 too%sﬁ ﬁ gissol rll%%ﬂ%ﬁ@g sghcf'sv\g[glo -rhﬁ%tpg a%elgf réggia? %(cholgieto

roogli’te%&gﬁ?aﬁw @B ?f’ﬂ Thd SREEANRAY 986 SPhedibrv@Ras 8ds agusted to
0 fir sol uti on was nmade by conbining 2.14

82m1awuhdélo@tﬁiekl)®m2q 7, 3. 21 grarrs of MOOB, 0.56 grams

rona 0t S EReR gy R e pkd T B anbdenym
1mﬁ@%1%{tlog BH] el it lYoursT WAL Sbedslonavastahieatigidd ta@lﬁﬁ%@fér

|sso ution of the
several hours, and then calcined at 480 °C for 2 hours. The resulting catalyst contained

0.04 grams of molybdenum per gram of catalyst, with the balance being support. The
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm’/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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solids. The heated solution was cooled to room
tenperature. A second solution was nmade by conbi ni ng

wa@.2605/0gt@os of VOSO4 with 40 grans of dei oni ze#CWAIS204/042309
The first solution and second sol uti on were conbi ned

o P b h R T SRS B0 o
diatiBley A8 RLRY B Tk M@dlhﬁfﬁél%giﬁkﬂﬁét@m sol ution. The al umina

was i npregnated with e nol bdenum vanadi um
i n'pTlsg asaripla dswionstiags th@g@ﬁa%@n of hgahenn,p mgtal catalyst having a

i ation ever al
porf F SisHo R boPftem BhteS oA Gt de! S0, A5 & e
Exafipid 4. | P@pasitidnysiia MohthalenanyVaeadigioCatalyse Aheing i Pore Size
. grans o vana I um and 0. 02 gr a mol ybdenum

Disgributiom With p Median Lore,\Diamets astZ%OA The

d .
o P 58 ALl B e, g
supT'p'btt Spreﬁ&ﬁ%bﬁ titanethed datdbed mazmn@ﬂmt atzasamposfgnatedlmﬂrm
and_a Columm 5 ms cat al h]iw ng ?.
mobibzl@mmﬂymdﬁun ﬂlanreamtwnéo Pﬁ%ﬁ%él sdplowst e ’65 Saﬁ‘tmn was
ma 3}230@8 rﬁ/st X s%f H%?@; 3001 @afak YERIIREO 5¥akdns of 30%

Iar readtor wth a cenfrall %/
hydpogdnt peprrcde (}mzéjzpm\m gramasf mquoqﬁbmblammh (Mﬁe’r)nmdﬁ@ gms of

deipmiea] ?3%5 larmaSI B, ke SR M ported 0 Dol GBS lutn of the
sohtdge ?1 s anébtl(ﬁr\gasa&oleﬂq Eod@ﬁkém&%atﬁfce reactor with

I con car bi de rid, Stanford
Mat ArSe&brﬁi, soAltionovadi regde, by@ambirBng B.59i grarnpof @O dath 4) grams of

deighiaes VeRE DRoBEC IR S EBi s AERBRRY b Futtcient
del‘aﬁh@% %ﬁfeig}ﬁg 5&1&1‘ t6 mﬁg tH dobhbAit 488 HAon WelusiBy B8] ©fyield the

I de before placing the m xture into the
motydemohivagadiem ernpmgnattWObﬁlonh dhe ehnioe Witk enpregepsed with the

.moﬁwgie%%gjtvtamh?déﬁ?ﬁtg%;gg%@ [u%g 1?%?8%01‘)%3%? Ffth o%ggsti&ral qutatlon

drifP isorey 8lveld) BoRQ! dndthé&H caldifed KABHOC 92 ﬁ@tﬁrﬂ eThsredulting
ottom support. A bottom catalyst/silicon carbide

catafiyxttcontired 2pareBimwésatplyst 003 geamoof waopdivm andd. @) gepent

moi)a%dg%ng’gt \Evﬁlago 3’%@ 8%1%1% gl]lpgﬂ%gct alﬁlg ?qglﬁ e\;\)ﬂu{nﬁ\-lrarﬁgdlegf éa?arfgfst had a
pofeQiZ (ﬁlétﬂﬁﬁkﬁ‘ff Wﬂﬁ a fledfn potd MaMbier & 940 Ahe total n u nber

of pores in the pore size distribution havin
di af‘fhtseﬁrxawptdﬂem@stme&ﬁle prepareiign gha E@l@m@jﬁ afr?ga @rld aﬂ@éumn 5

S SR B bGP Ry S, S S LR O 20

A.the bal ance bei ng an al um na support. A m ddI e
cat al st/3| l'icone car bi de m_xt ure 56. cnB)

pile foatalystsy b ?@H@r fggctor with a
cergraglg B9 s%mggd %I Igﬁ %f:\%v:a%%]u ﬁwﬁﬂﬁ%ﬁ% p@e&'{‘) %\%éma{ee had

%er&ﬁreéthr%gﬁbuﬁﬁ cat@bysifbetdh &@ht ohtalysrbedbeds fofmq:lbhs;eﬁllmg the space
the pore size distribution awngapoFl 1%’ g
betwreen e tharmmvist] adenriiegr 49! lp{slrﬂa RSIARYER Catfyats gnd ailigon carbide

(2(%?1[1@,I Ko ORI AR PFics, TB). Fuchsfifc6h cABRITs DeicvEAPhave

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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nol ybdenum per gram of catal yst, with the bal ance

bei ng an al um na support. A top catalyst/silicone
woanisiodeseni xt ure (42 cnB) was positioned on topCofustdee/42309

m ddl e contacting zone to forma top contacting zone.

The_to atal yst h [ Lstributi It
ot B coe e teabe dhabips R ng e i o e ¥giobe e dpgom of

the@actor TR YRALBHTAPLE s SEABrRA aC@t Bbitsh of thd Radtberolehansa
berng primarily a gamma al um na support. Silicon

bottam biygertwes betean citelysidsiticontcspbids miXiare (¢ cedhwacpqsitipned on top

one. to fill dead s e _an e I
or b bbbl S BRE B0 BB 3P h R BBy o o pore
sizb BisRRfBoh Rath d Medispekeldiatgethedt7niy, witn 66,7906 the pRaldiunter of
to the preheat zone, the top, mddle, and bottom )
pores it the ppregizechigsbutiorshaving wpAre diAmaigsyofhin 2§ Heof the median pore

. cat al yst re_sulfi j '
o B B S 10 A A M o BARAIHS 0025 wrams o
nicR¥Pep gRiM gBGitdl At Owith ehetaltinae béing az alesnatuppottat e of
1.5 Irter of gaseous m xture per vol l%ge (mL), .of total
cat & wikdle agtalystisiicens earbide RUSIUFLE O U ad Pesitipngdiongpp of the
he val VSt )31l :
v TR s SO /SRR 555 96 Pl o a por
siz@WBtribltion withandediah gortdidfeterd IBok, Rith6617%a ofaht tatal number of
hol di ng at 204 OC, .the contacting zones .were, i pcr eased
poreh &} bpAteN1e disH DY ke inesbiePtd jatngfergifhiy 04 & 051‘36 é@lan pore
diagarté@eé.g_) 5}18 %ﬁ?dlg Q%Iyﬁt-r QEFHAE PGS bR AR MBI 0B bRALRIJFed

or an-hour, then increnmentally raised to
modytdefiEn EOgratiF)f catabyst, witiothe baladcenlesing art aldmdna0@ppert. two

h . Th .acti . bl dt |t

AnbciP CHaRBET AT GRS RETF ol P Wi oS BaEE B e of he
milld€ cGthdtinelzolBId foPm¥BS) fcbﬁtﬁ&fr%%n&.h¥ﬂe fopaatllyst Baddl pore size .

oven at a tenperature of 93 0C (200 OF) for 12-24

dishﬁmti'sntvdthga)mndiah ﬁomdmetme@fd 9Rav prdcaniaipebpes erams of |
' in T veibrl £ o I NE .eed .
R 8 ko ) oo G B e ine

supgokough the preheat zone, top contacting zone, mddle
contacting zone, bottom contactjng zone, .and bott

m
supSdiconshrbideavascapsitioned om fop trstop sentagirg %Q?ﬁtt‘é@ﬁél&ad space
i t atal it
o351 BB B8 S0 SRS, BRI
indhyRd dge hegas; Zoned berespordiing eehe prebert denk, tle tohemidele tnd bottom
was 328 NnmB n3 (2000 SCFB), LHSV was 1 h 1, and
copfpeing roaespgad Bledofipi UPPA%. 7 psi). The three

contrgg tchlﬁ%sté?%‘g% Sﬂgg&} beRbedudify 2 £55eBs Pl Wr)s M hydrogen

mai nt ai ne or 500 hours. Tenperatures of
sulfide ahd PR eoledhydrogémgpsinndlse comtagting eondsata eats efil Adiger of gaseous

mifigre BO0ONGRs B0 B bt BR G By FAOT0RR poheosbid Ao b the
Vo%.ﬁ;géébf%%ﬁlﬁgi (rédtherired Of thd 8ORaiRERnePRE e iNGBas8@fo 24 °C (400

OF) T 2400 hours. The total product (that is,
°F} breer d rhodeanst ledidiatt 20drfE fgn2 hoesi Adigr holdingaat 304 S€, the gontacting

The total prpduct i.n o0t 0o a - d-Odih Q@
oS RL PR 10 DS HIESH L0, 8, SRR e pr o
The @bAtactRIOAHES wiRSnSifRafeakesh d T for kR 8ok, A iRsredughllpRgked to

gas. Gas input to the system )

370 °C (700 °F) over 1 hour and held at 370 °C for two hours. The contacting zones were
allowed to cool to ambient temperature.

Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an
oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the

68



10

15

20

25

30

was nmeasured by a mass flow controller. Gas exiting

the system was neasured by a wet test neter. The crude
wonrodweicenas peri odically anal yzed to det er mi nBC&US2004/042309

wei ght percentage of conponents of the crude product

The results li.s r ver.age f &L,
Propeigh B iA @81 3‘? EE@T?S oﬁg% & @Fd 8 ggrcgtg uc t%p of the reactor.
Thep ARSTdel ?l%w%ﬂ %ﬁgﬁ@% ipf&fdal ibn@aﬂ@b godtaéifg Zone,/midd%e contacting
own I n Tab t he crude product had, per gram of

zonrer batenp ccmtmtmg zanes @hd betterssuppert offtheraagtes Eh%tﬁ%lde feed was

conbiD Ty it i P BT BT e st

corfEl?tan‘é‘ Rierd & folowsahad bERREogMNiae thafcrddeQeémpkoald'EAIN) tife reactor

'g g to otal of nickel and yvanadi um was % Op
wam Nm//e @00Q EGFBth&IS/\éWSMt PEVIESE IR QMPa(l 14.7 psi).
BRS040

500 hotes I@M%di@tufm rolf eleahrd contating tewporst Uhemlmfeasdtband maintained
cat al I

is believed that as c
in the&ollsges seqaexmsaﬁ% e FUSSES forsDRogs; SHLDEN 31 4730 °F) for 500
S
ho"r“%ﬁ?%v%rye of tpir;e cr uOdPé&? lﬁgdrttfrréﬁ?hgg 0?0(217# %glf)r fgazg%on}éosurs
desThé e praduchitlsatés ahmpctrade ﬁiodttcthﬁé ga@més@ﬂtesatabst bed. The
average WABT qf the thre tactin s.vers
totel pupdiiebias rkroivsd TRigre GGTIALE IRGE SFParle TR SN id srarator,

thettﬁtgl ?I%gbq s s@;%lﬁat@@ {di@ fﬁe“rﬁ‘ﬁ@d pralisot abd gis G4¥8hAftitd thecsfystem

of the contacting zones only
wag heageel byppmasi Meblytr@&ro Gas Exiting thwystetnawameegﬁured by a wet
stabl e, WABT,, it S. POSSi sti,mate t hat
testneary Thecrids Pt b b edi fyEiey BEodumtfi  fifent percentage

en

of &h O}S&l%ﬁ@ of TheRirGd® pr¥ducd. Whé Qlsukdlidted 4R abvbrdBesf the determlned

500 hours correlates to 1 year of conmerci al
wetghepatcroagewt sompenepise (ufvprodpeirsapertigtiare gipmatizadgn Table 1

rude feed with one catalyst having a pore size
Ofgﬂgtr

i bution with a median pore di aneter of at | east

180 AA sBHEn adTable ONak camb phodticshaiaperngam dqfonelegpiraduct, a sulfur
distribution with a nedian pore diameter in ara

cmttélntwé@rp()@égtt@tﬁ ATGHUS CRUIEGEL 2 B0BEE: MHRESE SPTIRT 500007
graan anereec?ude {){!ﬂﬁt ﬁ%{ %ra?ffozo% MERL h{%ﬂ{ {oQ, A3BiAIREeFcRRnE 0{] 1.9 and

er W t he nedi an pore di aneter, wt
a TYONbf 010D e The eidladhidkel mmlndrnadtumwasrﬁﬂofdwqmﬂn a total

product. that included the crude product.
by A diverent the CRIETHE 813 GHAPIBRE REAH e arvréer@t’f%%t‘rert%? bed

atfR d(nmlwg verddS r&l l‘éﬁ’@h%’fﬂ%ﬁd&hﬁgd r '?H’él&ﬁﬂyéltﬂi'ves may be

uce e content, reduced sul fur content, and
conddmdedttmwgpmmmfethe catelysithiede It is believed thates ¢aselyist life

whi | e t d t and the VGO cont
degipEig P NTLRCE o005 L EGE OPIEHSUE ST UNeR P SCVB “ias time
(“t& fﬂﬁj ﬁnét%@gner@éﬁﬁél Sudd febPH BE Eoﬁﬁctﬁg@oﬂgﬁdeﬁ&%d\dﬁﬁlﬁs example.

alysts That Have a Pore*Size Distribution with
Plat 1|% demeseRsriee Dicraget WAR Thofathethepecopéaciing Ao1gs-vesos hours of run

tirge ) BRSOE CORVAder ey DIheer, milea bR B, Overa

mzﬁiﬁtﬁ‘?ﬁ*therﬁh et afe wamar @ﬁthé‘ Goﬂtﬁ\fh g%ﬁés dlpeiugbedsbroximately
od of anal yzing the crude uct

20 °C. From the relatwely stable WABT, it was p0551b1e to estimate that the catalytic
activity of the catalyst had not been affected. . Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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were the sanme as described in Exanple 5. Each catal yst
was m xed with an equal volune of silicon carbide. ,,

wohersowude feed flow to the reactor was from t RETUSP0BN42309
the reactor to the bottomof the reactor. The reactor

was _f.illed from to Q to thef

Si ITIE%?\X*’&‘H?I%@%O‘W@@ eﬁ?&ﬁgf?lgﬁ‘gwga got t'om 0 &? E%H%t having
a pdrE &5t Alstd DR Wi ABediah QbﬂeQiﬁrﬁétQpMdt leaét 189t A andl additional

catal yst/silicon carbide m xture (80 cm) was

catabysts havorgaipan size distibutiea véih 4 @J@dla@@ptﬁ @@ntﬂfsr gt §epge between

oo B ARG BT s AR o HEREN! BTRERLPLYRE PR A3015

havigldpR6 dibMaetdr witten nm&abf thel ﬁieeranqxare&mmetet hetlpmrmroﬁed e
distribution havin ore di aneter 2 A of tk

contagtingponsitiansdpra ato hm%ae&tb%leﬁﬂgd;ﬁg B PERAYAL. As

meﬁ%#b&[}aggy If )1/155?: %?ﬂﬁ)@ﬂ%&ﬁgt ﬁlgﬁérg%bel n Q\féaa %'bagfrftgine@eﬁ"he
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ExfpR 6 i @entdétsdfra (bmdedfeeﬂéWiﬂn wio flataysts \% Size

Dls20 A the [ e e dlrret er yi The reactor
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h
e S RS PR oA e B8t R o

.Ofsqmscap&agespondl ng.to.the preheat zone, the two f

contacting zones, and the bottom support . BS-

" i
(Ve?ﬁbezueﬂgfeeaékwm theagipppas fipeth §Eﬂﬂﬁfrthez$&‘3tpht01"g6b%ﬁ°m of | i

s

carB1aB ks ol 0ZadNe thedtsittoand e teacior Rysez s, a lan‘ﬁbnbmptpom A bottom

support of the reactor. Jhe crude feed vva contacte
catglystisilicgaisadidepixtug (¢ ‘§F§t éN%Sr?OﬁW@niff IEPfSlh%Pa‘r ide to

fox-gnfa%ls’l?1 ;g)%?coqﬂ&tuﬁg tz%) &ﬁal had Q%ofeoélieodﬁﬁrlbﬁt%ﬂ With a

rogen ga e cru prOV|de to the
meﬂﬁﬁ@bﬁf disvasted 601 mnzB/ wih édO%OofSh‘cFB))tal nuk®or parss ih the pore size

HETNE ST ST WET N M I
cat%ﬁggtqhah@&fb ff OQQ&WnQIE)anHWOZzéZmB 8PhRkel per gram of

eratures f the two contacting zones were then
catahyst;wahebhbahmcmmgaupmxﬁt in the foll owi ng sequence:

270 0C F) f 90 h , h 288 0. 0 OF
f or A998 ﬁtag'ls&ﬂ)l‘iq]i‘g :?ar}%’i% ra%%%r% (%d W%rpoélgﬁﬁ dg%r} g)p )Oft
botttcs}ﬁ @oﬁﬂ&u‘%&ioﬁ@ RProBtnd @b c@)ﬁﬁcﬁh@g‘icﬁlef Qhe o @&a’i&st heda pore size

tinme of hours. The total product exited t
distréativo withredmedign s@paiﬂaamé@r ofd 08 é%cmﬂb@@%rpf @@atﬁfﬂl aumber of

o L Tt
diabdeude TRE qu@a&alm%clma 003BgPa@E of itk apd Odiciram® oPMBB/bdenum
pergérgrrrrlsof%fatalsyl;t w1th the balance being alumina. Silicon carbide was positioned on
top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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0.0034 grans of oxygen, 0.441 granms of VGO, and 0.378

grans of residue. Additional properties of the crude
wonrodweiceare listed in TABLE 2 in FIG 9. Thi srexaispioa/042309

dermonstrates that contacting the crude feed with the
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e content, and a reduced oxygen content,
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the meaetasrwasH@0 et/ an (1090 SJR)ak NgW%%hbs:)andd)é?SéWs}W 6.9 MPa
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havi ng t roperties sunnarlzed | b I 10,

incrgased @ mEnREdTp eI WL SEHEnEF ThE 6T the L Hotis, then

28§D (?X%ﬁ% CZ?&%‘!@ e, MEgheatc e )?&@&%hﬁcaﬁd“@leﬁ 8IESC (650

ntacting zone, and bottom support  of
°F)rfeat(ioursl foe aaolalmnttlrmegofcldﬁalhbumns were as fol I ovvs

o S L IEn S e P L5nd Biovaed 1o s
Th@%dg @ﬁﬁﬁl%l@ad%savérage YR 64042 ardd &%h‘)era -Eh@PIt gi@wa of 12 5 during

cont a tlng zones were heated increnenta Sy
proc€sthgd Ahe chudegiraduct bad, pengrawaes crotepradunt.<0.G18 gramg @f sulfur

o Bt 42530, N TN 8, Rt O B YA o

prdiséﬂleao%ﬁét Sﬁéd&@bl‘élliéfﬁd if TWHIDID of FE®d.um 0. 6 thpm
zinc, and wt ppm of potassi um The crude, prod

h ad Thp@xaglpmﬁe@fongtmj@pethptr@@@@fmg thegoade %@cbwg[h dhe catalysts having
u f 7
vt 98 Pl MEASA B S R s PR A
a cﬁfdé(iﬁ?difcgdﬂﬁhad?d t%tdhcteﬂ?ﬁdl;lj z{lreTHa&rldd\IBWE‘efoGthfﬁnt hAd gTdfdused oxygen
exanpl e aenpnstrat es at C 0] € Ccrude
cowmhreﬂqﬁ@e%ﬂ@dqr@wr%f‘étotilt%%g%\fe@a ‘ﬁ@?eefeélﬁ%wmem 2 VS
cofib Oorf s (% H&{]ﬁﬁghgct%verr@g% gﬁ _}i{@\”{ o r e é?:‘ﬁ% ﬁﬂ)p@l’tf@:ﬁ Bffhe crude

pro a reduce ced t ot al
feedal ci um sodium zinc, and potassium content whil e
sul fur content VGO cnt ent. nd d e.conte
niact 217 s Ireeicﬂ)é apparatus
Qu% %QE ﬁtteﬁﬁﬁ Bﬁt &t z‘iﬁl@ ecdtRods, t@(@iﬁl' @&duct separation
(e{?g P%oﬁréﬁ%rc ? ide gf;g 9 CFoSr Cat aIyp P

meByst, ensle prutiust artd@msomsl c@mhmsulﬁdglg@oﬂhod werpsthe Fanathas described
. Leactor apparatus (except for the nunber and content
in ExarpBl§ibact | ng zones), each catal yst sul fiding nethod,

eac *A &ﬁh@keee (BEURS crid) %ﬁhg% prepiiaes sumdareadhn Tablds, FIG. 10,
product analysis were’'the Sanme as described in Exan'pl e
was fedMol the top of the reactor. The crude feed flowed through the preheat zone, top
contacting zone, bottom contacting zone, and bottom support of the reactor. The
contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm*/m’ (500 SCFB), LHSV was 2 h!, and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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catal ysts were mxed with silicon carbide in a vol une
ratio of 2 parts silicon carbide to 1 part catal yst

wanbesasias her wi se | ndi cated. The crude feed fl| B8@T/US2004/042309
t hrough each reactor was fromthe top of the reactor

e bottom of the react car bi de
posﬂg FhderRAuethad BB Ay IRES ?A Ie\lac%lhd irbg%%:q%}avef)agg e/}vﬂegr%xgtyaofm 2
durk}%trg QéBsﬁﬁg PORE cruﬁé?kbdh@ﬁﬁﬂqw hashng obedltiam, 6 e tof Bedium, 0.6
e and a top contacting zone. After the

wippat of z78¢, Asi Biveippe of petsistem i Lie gruse nfedust hach peream efisgude

peofi G PotofreB oF e OBRRebER U Biadl PREBIERARYLV P, ftfo.01

orafiR g rssRARe AIEidnal srepytiedst the prueh @&tduz*oaﬁe liskdéadhble 3 in FIG.
reactor. Each reactor was | oaded into a Lindberg

10fur nace that included four heating zones correspondi ng

b ot ﬁa‘lﬁ]e%ﬁgl% %]Eenﬁ)ﬁ&?@st tﬁ&tl c%ﬂ%cﬁﬁ’%&iﬁtﬁ% gﬁﬂ %@e,gl%fch HadeicbRd
catzﬂ?ét}i Wﬂtﬁfp&bl’d sz € figlributbrd 1yl$1tréu$ge| afO0nl 80ak praaced a tmmde plotct that
03| tioned in the bot&lom cont a%t i na% zone. The

ha%teéu%itT Ne trslvged okl P, SPdiBmy ZIng.And netpsigMogiRnt while
sulﬁ{r H%OXM?}WU&QOO d19§1a cd?lfteﬂ@ b?ﬁﬁlcm&‘ﬁo@uc@QIQV@m4%,

Sphorus al ance being al’'um na support
andAlom{)ybdlemwp\ecta\teqirymmdfth@uudafebdde mxture (12 crrB)
Wlththe ctalyst | A i ze d| t blon

14,

VaHaHs %ﬂ%ﬁ%ﬁ'@mﬁﬂﬂ@ns TEb%h E@htﬁ? ‘éiﬁﬁbuﬁfw élatx@épt%r ﬂh@(ﬁuﬁber and

grans of nol ybdenum per gram of
comatta)tfysntactmgtzlmncs)eeabh Icatakyet syéﬁchgg BPeds eachiiotel pragnalgerpration

| um n
oo coph Bda ipr bl s e el e eR T emale - A
cat8l§5RMEBS MmBtdiveilsiGaddaelsl denndd: Vb’lﬁmé 48icHB) pa\lb&%lhcon carbide to 1
positioned in the both contacting zones.

part nafallysti undess nifleywige ingigates alibe %%eip%ﬂowﬁ@pu%iéaa@ 1qa¢0r was .
oy S Torclr QRISKRRERE: LA Rt SR 0y oncd o

theSBHRRAT df.caéh rAALPEeRUe Bal tilttyai Juppbit. cEmch:madstoﬂleadm battone
(12 cnB) vvas%snlonedlnthetop c? Iln

comth@lrmoy% alech FAPCRIERCTRE ZaNgs Al ety Siffop %afglgﬁ mixtures
wegnﬁggegltlh B SRARHe lﬁét ZERRTP E&hﬁ'e%&é} @&E:' &rthle wtag]?osmoned on top

enum cat a as descri the top contacting
of #enep cdntdctiagpbee 8) filhdeadi spaat andtit serive asoprebeatiziodeinegagh reactor.

ARt T T PR A O cola (60,08, 0
coﬁ@s&ﬂh@ﬁﬁ% 403fhle §t FoRE Bhd BvdrtattabiBg (68esC At thﬁ’%éttom support.

ed R e bottom contacti ig zone.
unc &h Exmapﬂersohly bm@ﬁmmﬂdrmauybdermm/mbly@tcaﬁabtst/uh@m cagligle mixture

Ep AR b e OBl BB RSOV s Sn g per rom o
caﬁg@t '@61'4@;@&&1@@ rHQlthéiﬁihﬂ@ (EURPAAS of lﬁcml atBdDINgrams of

tal yst I'i con carbide mxture (12 chB) was
phpgbituspwishl therbaldnee beipg 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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contacting zone. The nol ybdenum catal yst was the sane

as in the top contacting zone of Exanple 8 Crude from
woheosMarao pl at form (Gul f of Mexico) was filteredT/uskemos2309

heated in an oven at a tenperature of 93 0C (200 OF)

for urstoformth crude.f or, .Exanpl.e .
b 115 el Ot ol e Rl S B Gl guixture
(483c1n )} Ths pssrlﬁ&?edflﬁ% VAR chiftfeting Zohes. tTR whalkhed mﬂyméhum/cobalt
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ours of contacting. After 500 hours, the tenperatures
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t he It Exgasplat Uy @ intalched aoolyladeninmdi deh eztalyst/ slicoie sedideomixture
354, 0C (670@&? F%l]e]!)d at 3 4 0C for 200 ho rai sed
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ours; raised to 385 0C
0.026 @ransuofarickehend 0 Isgrdms of phcfspmms ewﬁeﬂlatbalaeceabelemluo@a
(750 0C) and held at 399 0C for 200 hours, for a total
SURR9Ht act i ng time of 2300 hours. The crude products wer e

per ixogb BB nPERAY #BMidoR cHRi® Wixtere TANBRI)AsAgRBIHoREGIEhe top
by the ¢rude feed, P-value, VGO content, residue

comfavitngrrone. afie welibdenure stekyst wamibe sajee sein i topgentacting zone of

B %no]%egrtl es of the crude products produced in Exanples
*gu are listed in Table 5 in FIG 11. FIG 12 is a

gr a@jﬂhdbaﬂrorﬁ@ﬁmﬁiﬁlﬂférﬁﬂ(@flf dFMakive) wis ﬁllffﬁred; thesheheated in an
product ("P") versus run

g time 8é"t") f&r ch of %hﬁ
ove;ra@tail ty@pe@we eh®3 & (@a%ﬁ@sﬂz 4hoursripdopp thcrpdeteed £
| t 1
PopleE Se B e GRpbres oA B el G R e was
fedlmﬁh@tbﬁ)l ofthd deactor indhesk eranples. NThderuliofeed dapat ylsough the preheat

systens of Exanples 8-11 respecti For 23
SO IPRPCIRE S0 hTRP GRRIagEdaee; e Rl PR UBRORe PESeEtor. The

crl.%if?e{aﬂgas;&tnﬂc%ﬁtwﬁy & Wﬂﬁ:fca{%ﬁ%@hﬁﬁe ﬁfeg&ce bPhytase Sis.

ue was a ove 1.5 Tor nos he Tun
Contaeeng dénditivers dockaoh exdreple werd 23ollowsuragip of dwdrlegammséo crude

he P-val P- h
fecgh A Cortar imgaees o i oy ) (U SR, A e e mrk By 88
syﬁéxﬁ%sfmpa 1@@071{)515 ' EHSV%'WH” e ineeirst 20aLR of

uring contacting le, the crude feed did not
coptiaetseg, ambt}meallcekycredkm k6 bvvlfon e Rin@ining contAeting. tiaesy el eppperatures

i Rl B2 5t A SRS 0 o
thelgmp%ﬁtﬁﬁ@é #hull contacting zones were controlled as follows: the temperature in the
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final

cm
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: relarwelymvmstgmawmg stenifican

the P-value increased. . FIG 13 is a graphica
representati on of net hydrogen uptake by crude feed

WO 2biB/0p166€r sus run tinme ("t") for four catal ysPCSRS2@®AB42309
in the presence of hydrogen gas Pl ots 148, 150 152,
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tim8 ¥Bh fytkhks. Exanpl es 8- 11, respectlvel y. Net hydr ogen
upt ake by a crude feed over a run time periad _ of

houFle aade pradacts Wﬁmeﬁ@dm@éﬁ arraln@drthéﬁ%mm JAN :ky@rogen uptake
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inHpudk product ("R') versus run time ("t") for each of

th t.gl. h
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proﬁﬁ& Ap¥isdel btyrb%n%\s%ﬁ%ﬁtcr@é%mﬁﬁ fthe%ﬁﬁ@itﬁ?st%ygtéms of Examples

resp ecti1 vel owmn In FIG 14, the reSidue content
8- 1(1)frestphﬁmelw d@m@BO@I hcmrs,rthaﬁwaeut ofeheacmdeplgﬂdwrrsmanmed of at least

15 gorganr oo o Bicubiten 00 Y Bt at{ hE Reyelig es fRovE - for
moEt}}ﬁ i HJQQIIIEH gkt ehd BF BBkun (2460 SHSrsy fbﬁ‘ Exlaﬁ‘i@le(I 1t, the F-Q&lue was

each of the catal yst systens of Examples 8-1
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did" RS PRk kdRkate). [As dach idFIGhE, fdmﬂ? vhiuk af the oetatefprﬁdiutﬁi eemamea
product had a vi scosH%pln a range from58.3-72.7 ¢S
@ HoRFORRR AL SXFFRY #%E%‘HPIEQO in which

3 egrees. The increased APl gravity :
theiP Varl%sm%e Sseq‘to an APl gravity of the crude products in

a r Br@e 3fis e graphicél Rpre3éntathinl ofgrealrydrygémuptidliesyrandrefebd (“H,”)

110-117% of t he API ravi t of he crude ge(ied. FI G Pqu 148,
verpes 1n Gmedht 8 &r Ip B ER B © BYeyHeR of Br{raggn gas. Plots
15(% 1(%7; ??@ ?%rés@nﬁ’fe't ﬂp&ro gg{ %ﬁ{ﬂ&)a&ﬁam&f by %té‘c"tlﬁ% S rQ8lIfekd with

FSUS run for each of the catal yst
cachyodf tleneatadfst Exsiers e&E)Bm‘ip]les $ll birespegidvely. 7 et Hydgogen@take by a

t t h d duct ab
crug eed et rgToecriath T3P 8 betv it haech B en Tl e
(4348350 80PB§ S A8 sHobvn InSHBLEL ) tHEh b Jﬁﬁ{g@n Gptale oPiheduade fhawas

an oxygen’content of at nost 16 t he crude feed.
relEacly anstst ringeach gl an oxygen cont ent |n a range

o0 L0 R0 BT oL B

pere Q&N bf hidé PRAGEERPrepsid ¢in iRBRINERr eaihadﬂtmewalyst systems of
constant after 200 hours of contacting tine.

Exambles 8vid| yin canhsafahe foyx grgeéaa thegtindgprogc ﬁlﬁ@a@sedy@ content of 88-

r ct emns t r.at.es I 0
ooB KA SRIBOTHT B0 AL 38 PRS0 858, ROL0 e
coMBst AHISCeri@IpE8ELt ioBtaifeddsy contactnediplcasle fedd whly tHeecatalyst
inferred that at |east a portion of the carboxylic
systemng i Eﬂan*g)l@r?géh,rgspectwely As shown in FIG. 14, the residue content of the
crude product remained relatively constant during significant portions of each trial.
FIG. 15 is a graphical representation of change in API gravity of the crude product

(“A API”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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oxygen conpounds are reduced sel ectively over the
non- car boxyl i ¢ contai ning organi c oxygen conpounds.
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S S ST Lo S ConLen o e sl
criffBeehil Bie hddiidio of %dé/ & M’@R%Bﬁteﬁf whiss £ wwddebdsegdn thhWeight

average APl gravity of each crude product was 110-117%
of thle crinie f8¢. gravity of the crude feed, while the

Vis of, each cr ude st 459% of
Vi si‘bé?‘ Pl§Py Hdeationgord 8ns o 57&@0 eog? SPIIGRMC 3’ npa
(1@ ﬁsgt aftfa ?an(c}rdf%?dl%geldtowrh& f6ad af Y6U NPy Mg0@SEBBY; the

Siz stribution"Wth a Medi an Pore Di aneter of At
reduetistt ofl@odenfevil MCR/contart was 1€.5 wt%, based on the weight of the crude
feed. At atemperature of 399 °C (750 °F), at the same pressure and ratio of hydrogen to
crude feed, the reduction of crude feed MCR content was 19 wt%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the

uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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Hydrogen Consunption. In Exanples 12-14, each reactor
appar atus (except for nunber and content of contacting
waamsdpleeeach catal yst sul fiding method, each POTAIS2004/042309

product separation nmethod and each crude product

car Bhepe Basiiles Axiroin o SRREEIACul R R Gl hieh

TANG('T‘SM}@ 80 §§1€mﬁ rott@ Br fRedcdidlpus p@daa@hhé eadé pfodtaals whilem
the top of " the reactor to the bottom of the reactor.

maigidiniog theccands f¢ed/\ttd@1 nsedict medare wabilityeand gyithoieladively small net

hydégga?%}}%lrt]aé%o gﬁge@é:g ﬁ:{% %rgcﬂ}c{ gf&g&‘t%? Wet'e %tlf_'tq&slt] 7HREHHRY same

propé@tiad ¥sthé sidde Foste whde b¢ld@ed1ppopetmes oﬂ\&ieenpieqﬂedhctt wetdheithin 20-
contacting zone of each reactor, silicone carbide was
30% 0% the semesdrepertiespidhe ¢rHde fesg, cont act | ng zone to fill

e R b 80 S TU, AR ARARRAZ R ANENER RO duced with a

rea reactor was nto I ndber
netfhylRass uplaké by el datiedetdsefet eat 441§n? g@75 SCFB). Such products

hadghaerizad A Of Bnew A7 DEDE FLude el e s \Reisd falRi/V content of
at rg&i! gt &%atotél Nw boﬁtnttotmec&t@é Wl Swhilk ﬁth%ta%ﬁ &PCalue for

rogen A catal yst/silicon carbide mxture
the(cﬂtﬂieCfHa:c) oﬁmﬂ:@v@ 65 iThe avmraigmsmo@cmftertttmé eaghl dredeprodudsivie 88-90%

of filgtr ‘Iagl?ci}gtctoaég’? @fﬁég Clté]:qg 0 g?rﬁg?a\(f?ﬁ’ ﬁ%ﬁﬁ ‘o Saﬁ%ncrude product
Waﬁrﬁq‘gi’ﬁ%%f 1OV G@%ﬁ@n@otit%e chfie &t af Hé%veiﬁ%é AP %ravrcy of each

denum cat al yst as prepared in Exa nqu
crubkx prqnlluet v, 1 10RK] 786ty XP\grayityred thetrydeifaednivhiledeivisspsity of

each i P SEamo ceosE Thofpfret e i BEL "y 6

Ex% méctaogﬁ nCBﬁtaEh@f zFCHﬁ’(ﬁ: F&adwmhoam : tst Hatuh o al TG 1Sl

ones reh ate y I

o S TR S0 o Bk e

and€8Htént be Eordadtdigonés)reath baalybt ANl iMwmethod Tedchktotal product
products exited the contacti nﬁ)ﬁzones and wer

m@é@m@aocb@doe@@b PTUgE BTG EBRAIS S RGPS gtsaied in Example
{ g{inefégrn&%H %&tﬁg?fb%p%tﬁ%hﬂﬁé &f mlf]tﬁtdcaﬁﬁﬂe e?ﬁehcrude feed flow

syst em net rogen upt ake
to mli reaﬁb&)rKNdHrﬂt()nﬁ t}ﬁﬁoﬁfﬂ:tﬂi): reaatoal t the hottumeoftth@mactbr h&l&icm carbide

TAN of 6.75. hi t h
TS gD GBS 150 L 1 3000 VBERLS 158
cox@éﬂg@ ofd Q(QH&I%EQQn@ AN thOlcRally &NGIohb @ARIeInRtes Wéke placed in

ing contacting of the crude feed with
thet dmtazmhg( batemfreastaradivy silicanatarbide waepositienasyurion pf tiedop

v 3
col i e S S PR Y R g

redcf Has 1680 thid a iibefd RitAch ehafd &lclined &E@@Heéﬂﬂg &Kﬁes corresponding
val ues during contacting, it was estimted t

to ﬂtpqxrd@emomst genrinctingcone, anf she bationpsupporty ITlht?/C’(lEls feed was

coparishriiheeat af Geradeshah Biernteafé TiGER <A ng-

contagdihlpe/sflidof \Warbidel aB®urb Y4 @iﬁ? Rwds@obigionéksh iop of ki silicon
process felative to an anmount o rogen used_ in
carbide to form the contacting zone. For Example 12 the catalyst was the vanadlum

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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lesg hydabgat to berusggk ! ;
o R AR iy B, T siemen

conventional processes to inprove properties of

di sadvant aged crudes. The requirenent for |ess
waypadrsggesse dur i ng contacting tends to decrease PO®USZ®YS42309

of processing a crude. Additionally, contact of the

o1 o ST e CORABPTIGE LD - PAN At Rag gt hydrogen

£ hed TANi8Ed {ohBe Fabdewas 060N piDd 008 SCFBYMESE was 1 b,
'mt?QQQSidual nélybden%nﬁcatalyst. Exanpl es 15-?2.

andQuadsarst wax 6.9 MPaid €143 odi) W centagingdionen \werediegisd ingrementally

o F AR S BB o SR SR B GRS 0 ol
runGahabtyso Kowkd. i di ng nmet hod, each total product

separation nmethod, and each crude product analysis_ .
wer Eotahprodugie exiteddhe eontardiag Zangs,aadyeEe sepapgted asdegpribeddn

e N ol O B, HELATE) R e

- sysRinkleTrV¥is&enyil O 02, Giet Bbroddreuptakiedensf-2@.d Nihtw (6S5eEHB), and the crude

reactor was fromthe top of thzl react or %o the botto
Vi s

proghctttiad arlN 106 6. 7551 ExampledPppd &y dEagch Jaiaks s afanghaom 2.2-
30095 AL LL0 SRS RACHAT 1k CrR kSRR PPANCHISUBRObm 0.3-0.5.

or ha ottom contacting zone and a top
In EQahgie i niringrentadfiigest théerude faridyeithl tie nial pipdenoey findgum

i Xt I d i th t acti
catf e 0 YOS BBHES Bt 1 B EoTo D TR GhOEQImaR (e
scg%go GQN$@PRY, 964 ARNGudeprbilck nALATANPRCLr-ARE b GBIOVE as

reheat zdne I'n each reactor. Each reactor was
| oadiesh itetret Aydrmgheugalieahirs duting coritasingdié avas gsfmated that

| heati ng zones caqrrespondi ta, t r t .zon h
Dy qTRBe B S SRt A N BB S A S i of e
- crul¥ 39 id thd WankaRast ﬁaﬁ@hétﬁﬁoﬂ\aﬁh}mﬁ@%@rcﬁﬁng%ontacti’ng allows. -

e addi ti onal

escribed in Exanplé 2 and uSed with t )
i;]r;&a ©roess relati seieian; aspeynt of hydrogen used in

forqgﬁiﬂy'ﬂﬂ%@h deah@totsictingitads théecimisy tidensisiof ptoebyste a crude.
prepared by the nethod described in Exqggle . _The
vanddiditipneBy.goyteey ofithe eydeieed vathdhe moky %“IP%QHQUE@P catalyst
S .
oSSl PR e 1 DBy G0 B R AN 1 e g
préhiBed e theBidividwt ehalybdeimem battystn cont acti ng zone,
Ewith theladditional Eat.],st 3eing tbgﬁnql bP'

D) DO
$ G b

A 10y ABasHOIA

Ad’%h%élﬁﬁ C’aqg_lg. c ‘?%@J;OY %%a?éthé B;ﬁ ot FSoeadd bérRerlt 3@ contacting

tronead In e top contacting zone. In
zoﬁsa,rﬁabbcalélystanlfaijmg: miethnda,! eaclatogdlysedust saperstion mekhqsﬂs and each
RO b VR A1 it s fefcher PLE RS 36 ER8y A9 08re mixed
wilPhiN ey ANAHIMR: eRlalYartd SilRbE PALRIE th N pParaailygt daless

e vanadi um catal yst/silicon carbide m xture (30 cnB)
otheawisp drsdi¢atah éthe arudenfeed Spwdopachoeiqter wamiEom the R afifiiegeactor to

3, r r d ass Works. Corporatio k
i ison) 6 oS ER PO s aP L Bb (ESE b cach reactor o
selv@Rt 8bbtt&td GRSt Each reactor had a bottom contacting zone and a top contacting
zone. After the catalyst/silicone carbide mixtures were placed in the contacting zones of
each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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Crude (Santos Basin, Brazil) for Exanples 15-18 having
the properties sunmarized in Table 5, FIG 17 was fed

woaodsheidsop of the reactor. The crude feed fl oRre®dUS2004/042309
t hrough the preheat zone, top contacting zone, bottom

iné:{??gé g]g{]&!fg%b 2 On R%@Zln BbOt i\{l% ag’l’lljeg %ﬁﬂg%)g dﬂl%%? F]h% (fgl%rat zone, the

twotBh@ENR Fonks] ahﬁ@hé’l!i&ﬁ%‘%{p@ﬂ hydrogen gas. Contacti ng
con |t|ons for each exanple were as follows: ratio

of
hy dnegenexgamle, he venadiugrientalys avas pevnatrspsidssqribed rﬂéEé@rBPle 2
000 for the flrst 86 hours and 80
andwivggglegééjon% N%t remai ning time period, LHSV was
1 hpExaapt 17, 68 8diEonasatlyst/diReor dtide miptsid (45T€) was
contactlng zones were heated increnentall g 343 0C
#ﬁaiaﬂf{}ﬁ%

posit®Bed orthe Q‘@‘Pm&O}@T@WWQﬁPs vithheadgitipgp eigg thy 3
mog' {or ?aé%lgétt %éar fgg tn%ft}%oh%gcﬁ%ﬂr gﬁ RS}, IR P8 Sium

a cr th a Cblunn

L catatysiBilRbne @rbildy Sﬁlxim&y {15gn#) was posttioned aim thertojy oenitasiingizohe.

a medi an pore dianeter. of 350 A in mbi.nat i h an
A ddnone Kacalagdnonsherinl op6bubiE RGeS (R oot

pos] 1on{:?11?n EAL AR, cﬁiﬁiﬁgﬁr fith thePhdUAAGI éa“[éw'slt %591g39c9 A5

presence o ogen source, produces a crude
moRbaeHigt caiwltyi;’t Rempet by ths rmdulaud deserilidan Gradmple Ht Thﬁevatn@dlum

the sane properties fude fe df1 V\/nt tonlﬁt chan |nng
cat@yst@m@pn C@r H?E‘“HF ) s PPTEQISSI 0P SamaCt e

rel ﬁlt SRARioRLIAREH $st/SiBicOHe &B@u@r(wgnf)e\eab positioned in

AddIt onzf uring processing, relatively snall

the mwﬂbmwmam@Mebwlth e asidifipmalf cadaly shdeing beeineBpdenum/vanadium
Cat‘ﬁsalgie?glla ]:Plfecl:)%[glé %Eﬁiﬂﬁpgfm henﬁgggcgi oafl}'f:slt/% hc%.liﬁ?r{){a% nﬁ&Hﬁj@ (30 cm®)

: v‘wagpéé%?orfeﬁ%gthfe%p EHARNg Sodd- 17. The crude: product s-

oduced i n Exarrpl es 15-17 each had a total N /VIE 3%5
conIreExanmleéS Roex. dHgss Werks CpgraraiiamNemt Yok, KrS-Apdieads (30

0% and.vi SGOs] t t 75%relative to the sane
cm r%eﬁ%P?ﬁlté%n gfmf%%c C@?‘ua%%%)le}l Addi tional ly, the crude

pr ogusleySRHt06BeaA, BraziBfonBkaspldSi 318 davihg teecbraperié summarized

| in Tl t%ﬁ&a&%’&éqot%%%%&pio?%g@%%aﬁ{ t%\l%d%egﬁowﬁﬁ gvough the

preg?agt &81% %\L/&y écﬁﬁac‘fﬁg dhhd éggﬁorg %éﬁlﬁptklfg 2R, eﬁlrd%%ﬁldsu% ort of the

eas vi scosity and decr eased
rea@fodV Thy ciuéé %edwmstwnﬂahted wiitheasli 0f/thaataldmis iy ﬂ@vprcspn@ef of
the crude feed. Fr%€1 i ncreased vi scos|

hy¢reeenogese FORIACLIBE SRA BT FREY HEPESET BT i%WF ‘nfajp of hydrogen

3tk 1 60MSEFBRRA the first 86
R e

hoaahd 86 NnkiGy’ (5006 GB)tiacthe mgn@ymgéme eanipdt hHSYavad LBt ,sand

prighispaie PELVIBR (L1d: Liihel T ceRee T EATeCyate 1ok U fpgremgrinly o

b&(636p) T0E LRMATr iR HARHiALRES aVBI¥E° @forfablabus:ting of 1400
34?a§*o of)hydrogen gas to the crude feed provided to
hotnfse reactor was 160NnB/ n8 (1000 SCFB) pressure was

C ont £ %Olgqs‘g]gg\%%d%ei{fgb%%%§ { 4i8e BedWiifh a Column 5 metal

catalyst having a pore size distribution with a median pore diameter of 350 Ain
combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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(700 OF) for the total run tine. In Exanple 19, the

LHSV during contacting was i ncreased over a period of
woioBs/bre@wmn 1 h 1 to 12 h 1, maintained at 12 hPaTMUS2004/842309

hours, and then the LHSV was increased to 20.7 h 1 and

o (LS 3Be ol by SRS S sRBTG vy sma

YORsoBedreqt., resi due content,
4 hyd#)%ce ?Jgiaﬁd by 9RNGLEY fee¥ s

atons content, and content of metals in net
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15°f> 8?&13@\%\/\%%% rciptl fee %qrhe C%iea%g 177 21' e t T ;ﬁé@gﬁc‘cﬁoﬂﬁ&d n

Exal@flb£1 917 EdcBhad 8. totAst/lwpmcdnmenTabhtan@st 4BYS3an Zbﬁygd’nh:entent of at
crude product for Exa nip 0e 19. had a reduced TAN faﬂ
mosteiffe aud vissessiyiof it meptati %y eelatiyertn ghersapereparies of the crde foed.
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oSN, B SIS SALER 50 il 397880 B0 A¥ iy of
100-he3% bode Aredavify ofehghitude ftedo of MCR content to C5
asphal tenes_content was at | east sum ﬁ

VORInceomtrasiy th ﬁﬁﬂldwr%gﬁﬁhﬁqofhé??ééméﬁrrﬂoéln‘fataﬁ% wgiions Izﬁxample
18) é)?)(ﬂj r%% g H}dﬁucp\% 1 & ed @cdﬁaﬁ@ AESBse@A®] GRavity relative to the

es content of feed. From'the wei ght
vistaity and APMeRvitp of &re:tcrudr fesd. aEmpinatht emesasedmisersity and de¢reased

APE gr%f%g{;qb%gy g fgp%s f%lgfer W Eg 1{1% ng o? ﬁ@%&eﬂ%ﬁgﬁ otf%he crude feed

waSphmeaent s that have a tendency to form coke are being
reduced .The cr ude product aI SO had total content

.o hexgonjigséing spsygms and

of the tot content o . ! u
thercg sts-[vrz'ge e aégiﬁecgfwa 8?133[% gnog)g etlg%f Ue cqﬁde feeds
arcqgte%QI{"Iﬁﬁle%hﬁ gl fa rTl@@ﬁn@J&tanEoﬁd’i@oﬂSrﬁI&ie a$ ﬁﬂh“bws aratio of
Exanpl es 6 and 19 denonstrate that contactip

hydrogeh gas @mﬁle@amﬂdfeectmw@ﬁ tethegerskorvrast 68 }{mlém {(HIOOURSHB).

pre%%l?%%/%? % ?g\gg A Elhog ? n}ﬁ) 5) aﬁ%@faﬁrg Qﬂth% gantjactl 999% &% °C

(700r°8Y for Bicadtat b thhé.hIsExanhgle 19rthe EHISVe&lrln'Eh@nmbtlhg tvgs tnoreased
sel ectively chang 1a pr. g}gert y of a cr

ov¢r|aq19nadﬁétme>ff‘§‘b balodpde; mrikaipedandgh J9 T 28H3E and then the
LiEY QESinbEsa0 BT EhdIhAGRRA'P 209 1PTHF 96 ARt 1

reduced size relative to commercially _
availi Bidreple &8 stht sruda psathict was ambyzed tedaerming TAN, vigcedie,

dex%ﬁatgg‘tdgrbnégq?e;lltfréé 1?%%)?} 3)% tego grgg S(T)fgcr? gLl %ng fd m&ls in metal
sal@%&d%ﬂlc é?;ﬁcffdﬁ% thedGhb bli&E)that BENHRY W& at@rmﬂ%ﬂ ﬁoﬁo Th

arious Contacting Tenperatures.
Aveoige ashienfpr shesirepatienef thherudapridysts srabowntind ablgfe Fis. 18.

or opsisee i THER T J,hE Sol el Y £ 408 argduced
TAN En& PRdQEed NS oRRFll RTvedd theCDAN AGH @ik Wikdobity bEtheWeude feed, while

cat al ysts in the tTwo contactin zones in the presence
theoAPhgdel@gefitht orqdp ohivet wactQddkl %ﬁ/p QﬁﬂilétAPIEﬁ@eVleﬁf the crude feed.

d at
A ngw,b&aé %%Lcti) C5 @% tgrilets %8 ntght{ \&% aﬁtnéatst 1.5. The sum of the
MERYofAchi 444 Gs%ﬁhdl\(@ﬁ@s @ﬁt&l@%@ycﬂucddfﬂ%tl\aaﬁo the buril 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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tenperature in the top contacting zone was 260 0C (500

OF); a ratio of hydrogen to crude feed was 160NnB/nB
wWO20B0686FB) ; and pressure was 6.9 MPa (1014. 7POSiUS2004/042309

Contacting conditions in the bottom contacting zone

fol l ows: LHSV h Lo i
oSt S ER 40 4o Dt Rh el b9 GETRE I UofitchPol A€ same
metAHrIReRuaOfcel UTRe 5ElAE copnflEQhEB/uis pfatleOwSCHBY0Yarfthe sulfur

pressure was 6.9 MPa (1014.7 psi). The total product
congenit pétherchidederd om cont acti ng zone and was i ntroduced

intg th Liqu , , duced
| W RS AR A 82 i
that AEHSVUGuBh BetucintaRtitdg gase is heater theoel Ogr o dsicomparsd to a process

eriodi cal | nal yzed to determ ne, TAN .and C . .
tha'gbagsrﬁiaﬂltlﬁﬂ o Y élg nfod%/{p ducg randeerodugts with ]Slélill?EF REORSFtisse he ghility to

Ol.. r i LI 0. 1o i
o g o B LB GNP s St o
10 B! gBowspeabhtacis: mocdse i bopertorons imvessels of redgeed size relative to
asphal tenes per gramof crude feed. The crud oduc
oy Y aN A verRE-of Snen el A28 upAls N ge heRtment'o
dis%cg}raﬂ%gécﬁaﬁfxes% b g@ffoﬁﬁecpat%gdlﬂﬁ%gﬁt&fthﬁaﬁé sibatéraasts (for

am of crude product. The asphal t enes cont ent
exaniple hffshoredecifiiesluct was at nost 71% of the C5

Ud SFE‘ gt‘irig-r’ﬁgmégltagj_ére:s_. The

3 d
......... - b cy -

co in@lsy$tBR amBife @htalRB W&t @le @Rt AbsoPibed REES@NAFe 6. The crude
metal’'s"in the crude feed. The TAN of the crude product
feeddsviag thrombpatewtistechia Takle Din Fite 18 Magadtekig. thatop-f dhqreactor

R e R L S S e i

%

© hydBEsh ©36duck ARIudeqRbARLT The tvenpatating eotidsatere sp&Bted@t different -

| oner than the contacting tenperature of the second

. tenfpematpeb.s case, botton) -zone tends to enhance the -

red QR 0 . I i Bt -1
Sy Ty ERESRL P B o 1
terSpesatarefig ek topdolithdtimpadony was 840 EC (800 GF); 4 tooihydiogemfo crude

N P R S A R D
ex amlnfact(i)l?ge?cﬁlgit%o?ﬁ (ijﬁe hetReonQloptachR 2RI afhIRORI WHSV was 1

conten product from Exanple 20 was
h’erechgetde irthatottemtcontahing sahgorasdi SSE (6AQ “Toa satio of hydrogen to

t [ [ t of th f
onleR e i G P TGO red st Ra) e P RERfTH ulp
Pr oG kot Al prbAICE eitithé bbiforh @bntB@GHE ZoX88Rd ®¥as Afroduced into the
measured by P-value. Using a | ower tenperature of a

gaf-ligsitl phesetsaparitoy kohe gad-ligwid phesesopdrater, thaotah pguct was

nol ecul ar, wei ght conpounds ~(f or ST
sepiepis o neeriharaf SRBRLFE: e PR e EPerincipgly apalyred 0
delb@Nmedr A16 RAS 05 Ysphaltéres Gbiehty mer s and/ or conpounds

havi ng physi cal "properties of softness_and/or

st i dkieragsyaluesfordhapropertiey ot udmproavctioRtained duging fhy rugpre
isted Jn Tabia | QNS Ugdbhalt tent
o SRS RLSS B PUE hPPEL PR b ebltatencs conen
of 0.055 grams of Cs asphaltenes per gram of crude feed. The crude product had an
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs
asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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and coat the catalysts, thereby increasing the |ife of

the catal ysts operating at higher tenperatures that
wanespoesicsi oned after the first contacting zon8CT/US2004/042309

Exanple 21. Cbntact of a Crude Feed and a Catal yst as

th ell"g%m)(ql gg?tlelatno m?t %leﬁlc%tdglpéfﬂn i%r{fi%&glgg Ri:o%l@{ ¥id ?t%ost 53% of

the(ié'ttapé&%nt BEthe %Qﬁe A MIB irDfhe thele deadd él“ h‘eél@d)l olﬁ&ye, crirde prodect was
nmbodi nents, be slurried with_th de feed and

at mee;do%dofah@EAN ofecthe srudgpady e Briaitei s orhdghesvaasapainiajped
a rangalleC énom 85-425 0C (185 797 OF), pressure in a
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C ru SZL@ deefsteftedli El@ﬂ@MMﬁde@; havipea ficd (infthisicase, toi) k:emtacting

sufficient reaction ti roduce the c 1% 3%
terpsestine R Kb adenar dhas QB e RPYRGTC o B §&iond i this case,
botg(%gpg? o afgﬁlls %J HEHEE frl&fl,\%ﬂoﬁ‘ §f 0% s?hﬁ?ﬁﬁ’l@g 88tk in t}he crude product

as a ter and centrifuge.
rel@twede tl{H@ﬁh.ﬁphaltmys tavent af tleangleded®N, iron, nickel,

222?21;1?%/0?9 gltréjc{;]@%lg]gtof ﬁ]tg cggtl%atgof;rlgeg (S:%gﬁlr%%l] éqﬁps O%Jorgamc acids was
entfRdLd {{s‘i&% d?ft‘%ll@&‘% e}a%ﬂaaﬁffé&@n@dlb ORt R Ry §1e0fed\aaﬁ¢rpm&he total

aspects e 1nvention wl bea paren to those
potaksitith edd sasdltuhecoatent ofithe cewle @fodtuhﬁ &ord&mmph 3Qwas enhanced

relQﬁ:\Feffé t(tjl?eaq%fl%céloam 311 [Sj’i? oy %%‘?mnf‘hi S(b(ﬁll;IB ét%?ﬂs (t)fr tgg gru%§ product
frobd"B2En 1?115 olvhifh fe'l‘ativ'él%f @h&taﬁf&u@ﬁ@d/ﬁi’tal@éﬂiﬁt n@kture stability for
carrying out the invention. It is to be understood
eadthextamiplee a§ measirest byt Brvalugvent i on shovvn and descri bed
h t o, be tak :
Elegﬁ'&ﬁ{gg{ @WSP Wg{epgfga?%e St %%irﬁ)bggméhtgrg% n ut%gg% LdFR a? of the high

mdlédu@bﬁt\ﬁe@élﬁ@o ﬁ@uﬂﬁgﬁfrlebaﬁplbﬁﬁﬁasphalmi mdaidsldnaalscsehse&orgamc »
be reversed an

certain features o e | nventign
aciiy hghate Fidrslees opeREBMErSAncLATIcoREo WS vigg Dhysical bropertis
of B(gﬁ ae;ss? ?&d/ér s%lglﬂﬁesglflfdr e§gm é\ﬂ? QL Fordhls T ROABY NG iHase

escrlpt e i nvention. Changes
cofpyulid® afReheer itdinpensue ﬂ]mmush desmpourbisdo beresiavedibefooeithey plug

departing fromthe spiri.t of .the in
S L LA A A R N RS
terggénr 1 Qﬂat@fe%éﬁigﬂg? & HE Br P EQfiHGEng ZBREPT 1 Si NQ:

ting a crude feed vvlth one or nor e catal sts to
Exaingile 2t €ohticabf edha 5 S bulk metal

r oduc wherein.the ¢ T | I
calgly3pE s SR f&%ewaé%?wpm?é’lo%gr%?s il Ry phiyst per
10@%@%% StRY R0 &Ldy May GRSoRe cHPORInSEHI) BY Bldtericdl with the crude feed
nadi um or m xtureS thereof, the crude f eed

and oegeteidsinder theéoltwing eendatidns) fempertagire ima range froghdS-425 °C (185-

PTG LB o B a0 0B B e s

ftm%@@me%@ fdrheesibd detiinee Qkfféﬁ‘gmﬂﬂgxenpﬁactgfnam@fo modate the
eed, a total content of alkali netal

crmiek}abdlnta ‘thaemde peadart is peparasedairon dhe @at%lvs’f@ﬂ%ﬁ residyal gryde feed

st 0. O 001 gr n
o e PR AP P R A OREGE moy
hav©AlBige@T AN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes

content relative to the crude feed.
Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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al kali nmetal, and alkaline-earth netal, in netal salts

of organic acids of at nost 90% of the content of
wabkb@lociaset al , and al kal i ne-earth netal, in nmepai/usaiou®42309

of organic acids in the crude feed, wherein content of

ool P S o SRS Tl oo 1

be @%1@1%?) li\at TherotRE bpdhe 3Sventian BRAV dhdidedtrBel heydif bR to be taken
otal content of alkali netal, and al kali ne-earth

as cRmbples of embetiments aFianats andgaseaalaglaydeisubitiated fordhose

product t st 50% a

e e TR o e e Bl oG s

of tﬁ%‘m@@ﬁt%n ity lt)egut‘ﬂfze@ heRpkedeatly,ds] dsivdlié be apisigeriteedne killed in
nmethod "as clained in claim1l1, wherein the total

the enafteriiavofe the kendfit oBthis deseption ofghe Hyertign. H-hapgeay mpy be made

in e ety Poh ROV n B g UG 6 AR BPEHEE of e

invé®n e AbRAbe®@n @k kalldwingthalms.and al kal i ne-earth netal,
in nmetal salts of organic acids in the crude feed. 4.

The nethod as clainmed in any of clains 1-3, wherein
t he crude product has from 0. 0000001 grans to 0.00005
granms, from 0.0000003 grans to 0.00002 grams, or from
0. 000001 granms to 0.00001 grans of alkali netal, and
al kaline-earth nmetals in netal salts of organic acids
per gram of crude product. 5. The nethod of any of
clainms 1-4, wherein at |east one of the alkali netals
is lithium sodium or potassium 6. The nethod of any
of clainms 1-5, wherein at |east one of the
al kaline-earth nmetals is nagnesiumor calcium?7. The
nmet hod of any of clainms 1-6, wherein the crude feed

. .conprises in addition-at |gast one zinc salt of:an
'organlc acid and/or at |east one arsenic salt of an
.organic-acid. 8. The method as claimed in any of
clainms 1-7, wherein the vanadi um catal yst conprises in
addi tion one or nore netals from Colums 6-10 of the
Peri odi ¢ Tabl e, one or. nore conpounds of one or nore
Col ums 6-10 netals, and/or mxtures thereof. 9. The
met hod as clained in any of clainms 1-8, wherein the
vanadi um cat al yst conprises in addition one or nore
el ements from Col um 15 of the Periodic Table and/or
one or nore conpounds of one or nore Colum 15
el ements. 10. The nethod as clained in any of clains
1-9, wherein the vanadi um catal yst further conprises a
support, and the support conprises at |east 0.3 grams
oftheta alum na. 11. The nethod of as clainmed in any
of clainms 1-10, wherein the one or nore catal ysts
conprise in addition an additional catalyst, and the
contacting conprises contacting the crude feed with an
addi ti onal catal yst subsequent to contact with the
vanadi um catal yst. 12. The nmethod as clained in claim
11, wherein the contacting conprises contacting
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the crude feed with the additional catalyst, in the

presence of a gas conprising a hydrogen source” an
wonerstoeg@e, or m xtures thereof. . 13. The net ROWUS2004/042309

claimed in clainms 11 or 12, wherein the nethod further

conpri ses generating hydrqg during contacting of
the crude feed with the Qihglilﬁcat al yst, and )
controlling the contacting conditions such that

contacting the crude feed with the additional catalyst
1. is jpateftlmdrﬁdaroducnm pudspiedactoforaprisiegist a portion of

BB g PP o RSB L OB bl
inclB Q&Y BE Eﬁl@e Efbd%tc@ Qﬂfeﬁe@ﬁ {Rgradirodirais 4 BAd nixtueoa25EE and

to an of ore facil ty. 15. The nmethod as clained in
0. 1@1nMP<af atdeaat pie af the cat@héts EPMPEIFIBE anadsHn Qe gpore compounds of

ri ses
- pEER RS et b SR TR onficr e Sl el sals of
onetdi’ Q& oY RJ @E&é oddSor rhoreralicitinpeadunictabsales dfloaadr more orgamc
obt ai nab a nethod as clained in any 8
a01®5 or mixturas ﬂﬁ%@l@fthw@éﬁ gqeﬁ@aymgngeﬁ @F%P?%TH ? ?F‘é’fgsa fotal
conb flg gjgélgah Helbal, Anld%ﬁﬁa‘flﬁg arth Petaf, hﬁ 'ﬁlll lfts érhé h&gs of at least

acru uct or in
oog(b(ﬂlg’t‘arhﬁ anaS The net hod as cI a| nmed |n cI a| m 17

\gp gé{g%qgllg)geqon%l%%ﬁg ;(I&prgig ng etrs th%:sfutélle kplréﬂ]l%} $a§% to{akI content of
alklilgﬁ’l%%"lfoaga alkjaﬁﬁe L5 ARIN QA nftal GhIeY SPRfgdric £didd Fat osP90% of the

e processing conprises h drotreat|ng
content of alkali metal, and alkaline-earth metal, in metal salts of organic acids in the crude

feed, wherein content of alkali metal, and alkaline-earth metal, in metal salts of organic
acids is as determined by ASTM -Method D1318.

2. The method as claimed in claim 1, wherein the total content of alkali metal, and
alkaline-earth metal, in metal salts of organic acids in the crude product is at most 50%, at .
most 10%, or at most 5% of the content of alkali metal, and alkaline-earth metal, in metal
salts of organic acids in the crude feed.

3. The method as claimed in claim 1, wherein the total content of alkali metal, and
alkaline-earth metal in metal salts of organic acids in the crude product is in a range from
1-80%, 10-70%, 20-60%, or 30-50% of the content of alkali metal, and alkaline-earth
metal, in metal salts of organic acids in the crude feed.

4, The method as claimed in any of claims 1-3, wherein the crude product has from
0.0000001 grams to 0.00005 grams, from 0.0000003 grams to 0.00002 grams, or from
0.000001 grams to 0.00001 grams of alkali metal, and alkaline-earth metals in metal salts
of organic acids per gram of crude product.

5. The method of any of claims 1-4, wherein at least one of the alkali metals is
lithium, sodium, or potassium.

6. The method of any of claims 1-5, wherein at least one of the alkaline-earth metals

is magnesium or calcium.
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7. The method of any of claims 1-6, wherein the crude feed comprises in addition at
least one zinc salt of an organic acid and/or at least one arsenic salt of an organic acid.

8. The method as claimed in any of claims 1-7, wherein the vanadium catalyst
comprises in addition one or more metals from Columns 6-10 of the Periodic Table, one or
more compounds of one or more Columns 6-10 metals, and/or mixtures thereof.

9. The method as claimed in any of claims 1-8, wherein the vanadium catalyst
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.

10.  The method as claimed in any of claims 1-9, wherein the vanadium catalyst further
comprises a support, and the support comprises at least 0.3 grams of theta alumina.

11.  The method of as claimed in any of claims 1-10, wherein the one or more catalysts
comprise in addition an additional catalyst, and the contacting comprises contacting the
crude feed with an additional catalyst subsequent to contact with the vanadium catalyst.
12.  The method as claimed in claim 11, wherein the contacting comprises contacting
the crude feed with the additional catalyst, in the presence of a gas comprising a hydrogen
source, an inert gas, or mixtures theréof. :

13.  The method as claimed in claims 11 or 12, wherein the method further comprfses
generating hydrogen gas during contacting of the crude feed with the vanadium catalyst,
and controlling the contacting conditions such that contacting the crude feed with the-
additional catalyst is performed in the presence of at least a portion of the generated
hydrogen.

14.  The method as claimed in any of claims 1-13, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.

15.  The method as claimed in any of claims 1-14, 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.

16. A crude product or a blend obtainable by a method as claimed in any of claims 1-
15.

17. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 16.

18.  The method as claimed in claim 17, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

19.  The method as claimed in claims 17 or 18, wherein the processing comprises

hydrotreating.
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