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WO 2005/ 061669 PCT/ US2004/ 042426 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT FIELD OF
WOHB05/08IE04TI ON 5 The present invention general | ¥cT/US2004/042426

relates to systens, nethods, and catal ysts for

treating crude feed, and to conpositions that can be

pS BSTEMS, METHODS)AND CATAL YSTS'FOR, PRODUGING Y6 CRUDE

More particularly, certaprREDPedy nents descri bed
herein relate to systens, nethods, and catal ysts for

conversion of a crude feed to a total product, wherein
K NAAOMcl udes a crude product that is a

[ETXR TRt TN o LEL T RN
treatifg prodk ifaed, MdRoipostiohd hat S islprb@Red ugﬁggﬁt:ﬂf?bs%sdz

RELATED ART Crudes 'that have one or nore u
methodspand ¢atalysthaMogwparticularly.oartaincenahaditoents desctibed herein relate to

sy EECIRNEAL bl LABDR RS loaB ASERRT ot ) L pgt, whorin
the tatal prichiatinaludegecrude patetuct thel is adiqaid AaeekeGt 756 288Y.101 MPa

d. ncl ude aci di c conponents that contribute to the total
and 483 ARG RI R Propeies)tharare phanged, epdativede thepiespegtive progedy of the
cruderfegdes-with a relatively high TAN may contribute to
corrosion of netal conponents during transporting
R BD ARMe di sadvant aged crudes.

E

Renpval of .aci di c conponents.from dj sadvant aged crudes

ey Y0 VR RS AR EIR Rtablle PIRPFiieh 124 e BpCalow the orudes to
be eCEHBRAOAR Pandpéried) 8F b&H@ss@@ﬁ&% c Je’ﬁfi&?#l ?Ars]cﬂiﬁes, are commonly

corrosi on-resi stant” metal's may be used
Tefelt’?‘h‘@sﬁ@oﬂﬁ&d‘?@tﬂg@égﬂ;d@’ht_ and/ or processing equi pnent.
IO 5 e SLOEP AR e o
acid aombes( TAN"Y F HeantddRbad! DisadoadisdddrouRIVHNERIaVRY high TAN
not be desirable. Another nethod to inhibit corrosi oR
may eRDUIoNiFdP carrasien pf wistab compenenty duingtansparting andjorocessing of

' C b ortd ng .and/ or .
e BORATLAG s RS e LRSI AT R Blaue s may
involvsrohemically nelttdiizimgy widinyompoedntawitl vaihaGas@o Ui lpaRatly,
used tp ocess the crudes and/aor the quality of i
corragss R MEa A be Bed.R rapsRAiation exs peionk andlps grocessing
equifhefte The Eis i
e o iesfontet el hYal Y Soh 8 BiShay cxpense, and
thus,ghe asecef corrasignesywminealtin existing pguipmentthsy n@reclksisable.

Anoti B3 BRI opiioe.are bl GO NioR b GO Fibilor o
disadvaaipbEorud s Belfore trafdpiItAy atiish Iﬁb_&éseiag!ahhe%&ﬁgélg@%ér‘;ycmdes.

bound heteroatons may, in sone situatlions,
The ysp\af icemosion inhibitons way apgatively affesDe@OPGLNAEEED process the crudes

D

| and/&rHé Hﬁﬁl%) 8t &%ﬁé&? produced from the crudes.

Disadvantaged crudes often contain relatively high levels of residue. Such high
levels of residue tend to be difficult aﬁd expensive to transport and/or process using
conventional facilities.

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

have an adverse effect on catalysts,
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Di sadvant aged crudes may i nclude relatively high

anounts of netal contam nants, for exanple, nickel,
Wib288De16e9 and/ or iron. During processing of supdr/us2004/042426
crudes, netal contam nants and/ or conpounds of netal
contam nants, may deposit on a surface of the

catidisgdvantaged grudpemay intludsi relstvely higheamants gfmetaStontaminants,

fi | eclinesin the 5 activit f the

or SERAT B ARUEE, BBt e iBeesing T titarydee, meta

confumifarteandidr conippphds ¢fthealitnkR8inRAe A8 HHbsit 0h a surface of the
rudes. It may be costly to regenerate

ta?i gad.vatgt ag.ed .
catafyst or the yordvohume of the cefplyst. Suichidepesitsaant cansamdestine in the
activity 8f Bk ))g[gh tenperatures used during regeneration
may al so dirmnish the activity of the catal yst and/or
cauénketrhay foamaingor depsitenaatabyst s@fackdaid SHIMAR RBME processing

' i ncl yd l's i | sal f
of diShdpitagtf brudds Hiay be cosily ineesnsrets She antadiy Siivaty of a catalyst
conGRRateT) with bR, High 1iRhetbe, Pl dsdd Bleiflf AROAGRG M3y BE diminish

not ty
the Wﬁﬁ? therratalyst endlesewse thercatakatiul detericdatsal ti ng and/ or

i i P f1 tered |
SR o TIRSERES A ! ST UL e o
examyple ptaliziting petassitan 8A@0PIGAREH]. S/beélﬁﬁ'?ﬁétﬁsstaltﬁ Gt{ﬁg&hé hcids are

and yanadi u& which typ deposit near
not typically sepatated fem disadvantagediaaides by convextionaliproeessess, for example,
des he acids may deposit preferentially in

af}f)i%géai\c/iﬁra%l%@m\éen catal yst particles, particularly

at Prdvesses preadfientcheounadred jtsdonfestionhlgrodenesiherdetals in metal
saltsG QAL am nant s, for exiunpl e, netals in netal salts of

SF JERADL 35 Are Presenith &n eQpirask tormigket andiygnadiuge avhich typically
depofRt Medrathé ¥xteRMl hirfack ' ' SRR A0
D P REARL irhch O 80 caPbiEicials tn BRI S o L0 Satios may
depopié grefeneniiadiyein, voidheolmaeabatwieen cathlybt pastidléss paticalngdani e top of

| tion qf catalysts.

rapi d deact | .
e R B B B o
orgartio apids wl $he thi @ tHwrdatalyst B6d bidet AR feliils iRLR %fc?éafse g{ pressure drop

h an oxygen content o

- di spadvant aged crudes Wt
ﬂmqgéé@? begl @’@gngy aifectively pivg thercatalyst GechnMofeosters tbunsthia ge ehetal

%@nm- | ems .duri.n rocessing. 25
Sahs%;g_ nic o&@%&%@%@gﬁg%?%Fﬁgﬁ_ S§uring’

pr Bisedwintaged wrudes pamidvledeadrg@iit 627 geAtonfpRIRAY NS Satik Rl
facﬂiﬁxa@;%- e, ketones and/or acids forned by oxidation of

FEOA0pPocesy rﬁ‘éﬁﬂg}’aﬂt%ﬁ GEudes wABEN X Yasn epntens of aff least B0 jgrams

£ I il fi e ated .crude .
of ox} 88 net ok selegydeld AR Ky B b I8 Bhigk pieRessing.
Orgapicoaygen egnpowids,avien hehted dutig brocedsin) 59Tom higher oxidation
com | i nﬁ?ss.f 30 Di sadvant aged crudes may include hydrogen

PP o kPl SRR or i e e shiiopiot bipahegemd/or

idsdeifred Béxif SRUEELE 4S5 0

ac1 Shydr ogl?r}émgéetﬁglﬁg?%@é%aé to be a éé%ﬂgﬁgaffélbﬁff %?qt“ip'cfrf‘de
and/og i togratle/dontamipatrequipnesn Hiring pfocesying adidati@ plugging in

sses are produced. Hydrogenation during
&mspro]gg%gflﬁsg, whi ch typically involves the use of an

aDibatainsE PSR AP incRide!
i nhi bit u%sat ur at e?nf rag %ﬁ?@ggﬁgﬁa&tm%g%gr%&' 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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' Simaﬁ?%*c decteasy s

WD 2005/ 061669 PCTI US2004/ 042426 from form ng coke.
Hydrogen is costly to produce and/or costly to
WO 2095064669 t 0 treatnent facilities. Disadvant agefiysioos/042426
crudes also tend to exhibit instability during
processing in conventional facilities. Crude
from fasming coks, Hydrdgen is cossitbiproduce hndver syt tiafspofiito treatment
faciiggponents 5 during processing and/or formation of
undesi rabl e by-products (for exanple, hydrogen
s ul DisatvantegédErudaddls i il ' .
rocesses .often | agk&tﬁﬁg%;%ﬁ?yygﬁgﬂ{: aﬁ%ﬁg gllog%% iengtuéld
conysrbigapkfeilitiess Crude Hstablitn trads by teselt i pltaseisepatation of components
b OH ok changi ng. ot her erti.es in the
gl B Sl or R RSBl o (Pt rfmple, hydrogen
sulfisiepwates @nd odrben dioxéde)t he ability to 10 significantly

reg‘g}ce TAN jn a di sadvantaged crude while, at the sane
ti Pvﬂmoyahfaﬁ%wﬁ%ﬂa@s e sbilityitoxauge a sdlectabpmoperty ina .

. ' . I f | .
S HP B S Bl SR e

diS&éYmé esideoFor exumeple,gniditiofiAlProdersediofeh sk the sbitielero
Si@@g}éﬂ’?r‘% dljg%ﬁw.t tcg di sadvant aged crudes to |ower "the

. BftentY B2 depdyentasndsredswhile; @t thegame tinkes oaly changing
by adi ! P . .
yagener al | yﬁ?ﬁgrdgg%ggac%est S d??ﬁﬂorﬂg%tg:dﬁéﬁ% O\Qfﬁﬁ%ﬂaged

contamipaats) infhe disadvastaged madef di | uent and/ or i ncreased
d crudes. Addition of

g??&ﬁie &yﬂ%cggsgg %g}aﬁg%vﬁg | a%\églﬂ%gggw inglpdesadding a diluent to

uen

disadviahtaged aifes 1466 WEPHE weligh? gﬁﬂgﬁﬂ’t dto e#ﬁg?rﬁé &gﬁi#n;ég the

disaat ent Nos. 6,547, 957 t0 akar
Sacgﬁy@sgd Bopegties. Adding dileentJlgsvever, @enerdily ircraises costs of treating .
i en gt ab. . 5 4,030 tp Bearden, et
iy S AR RGPl g6 g g Tp Bt e
disadreaatepececredesal AdditordofdiRieds 8% MidaavaARARFcr6de Rhy, in som

escri be varinﬁ,us Processes, systens, and catalysts for
Udeel supherideocesses, systens, and

Cauy, Pafe 5@l i e r, have
it o 2‘5‘3?? Gy 10 Shis 8% 26 277 I Bhers WS
6,063, 26¢hi9i Grandeetabt 5,928,562 td Bestrﬂemmy;as,smﬁ,osm&agarden et al;

- d Iy h d |
520 R TP Tk Dt
descrilRNAEIDGY proBeshEs SPRerld) Shd QétﬁlggtF 36{12?%%%%%§. d I/JI%EES%GS,

tendency to consune relati
system§.ng el stsr deseribedda thrse patente) osveven tiess limbtb® applicability

beca i BERRY B e AERARRLIBL B 8 salioe ™ T os: ave.
ofgy mpﬁbd@aﬂ@?@cﬂ&éﬁeﬁ%ﬁﬁw _&Eimﬁl@@%@%ﬁ gf'rof‘ example,

lati tals in netal salts of 30" organic acid
Ie aﬁ%ﬁbﬁﬁ?‘@t ‘Nylendensinio bersme ugtable durimgerentreent awddbrtagendency to
. L0 ventional trans tati on and/ qr
oo 1 e ol O By ks Ryt Ot Wbl
propetes ndisdedrelativellyagh dmbnts O aLIBS bR étﬁﬂﬁd?ﬂnts?ﬂﬂ/egém le,
'd' ncreasgfl usa EFOf hydrogen during treat nment . ~ug,
residueyorggnip Yab%ﬁng terQaierns, deaial contantnants, evttals oainetabedts fofr
anicHRIRV or catal.ysts. for
organl TRl B LA oy DS A 4 PR St s rpbtems

in conggntipnal 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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3 WO 2005/ 061669 PCT/ US2004/ 042426 nore desirable
properties. There is also a significant econom c and
weeosioa1aés need for systenms, methods, and/or cpgplpyslosneza2s
that can change sel ected properties in a di sadvant aged
crude while only selectively changi ng other properties
mofendesinablelpopeintiznt Therd icalvole signRIMRYn&nicTand teeBRNMT hedN for
| nvept i.ons .descr j beg%qrt}erei n generally relate to

Systems, 1fkaods, andgr catalysts dthat Sa8, chapge selected Brppesties in o disadvantaged

crudé WHRe 58§ defotivtly Qi &ﬁ% ge?ﬁ*&f '
duct Zntej I n %orrebmgnbo i%tm nts, ﬂr%gllrl]@%g%id@#ég%q%mde
B R (X NVIENdHAODEd herein al so generally relate
hat have novel combi nations, of

cgrrIng q“@? 'd?ﬁi‘fgpé‘? fi\?fewer@!}ﬁﬁﬂgﬁetw 8Yidergs, methods smd gpialists for

<

conb¥sieRiofd ciiiR fSatbloq Bt pebdiEt ‘s!&[*gsé:éﬂaﬁéﬁrdaﬁ&eénﬁﬁ' Bme
The invention provides a nethod of “productng a cr e
embadizaents, nopwepdensallg gas. clomentions dgscaibed heteirf elmrigenetdilyaskate to

. I t d t ot al duct_ t hat .
confHos RS LEAL 6DV crRBhions Sf Ghrnens By suel frromppitions can
be dbtaiged byousing dhie sysiems ahd gethodadssclbdlerdRa, the crude

fegﬂj@havi ng a TAN of at |east 0.3, and at |east one of
t helhedpvanbion proyvidasiagnethpd pEproduciag dicsdeippeduct reomiprising:

' [ j [ from90 A tpo 180 .
conBEAYP0 B S AP o AR PO b g nctoces
the crnde prodactswhereiti the cinistpreduchi\d Igidmdetafe A23et 8 0.101 MPa,

ore diameter, wherein pore

i thi.n,45" A of  t di
the h3E 3 B3ving BTAN of & 1835t 0ch 8hdtIeapt oBg OBt UrRbHJAVing a pore
Rt S SUSSET51) s 8 D O
60%0f thetotal mughber ofphresinsthe pore ki distributionieiving v pee diymeter
TP o BT S LSR5 e
by ASTM adétheDa287;uda cheesiling gétihti@é'tﬁﬁg%n&i@ibﬁ%%%%gﬁécﬁlﬁe :

roduce a taotal product t ncl'udes the cru

pro TANof pbmastt 3086 of thed'A¥ ofithetcride faed,iwherein AN isras

&t
. %gqlg the crude feed having a TAN of
detegl'mﬁgggfﬁk . &éﬁ&qggg%’ one of the catalysts having a .
pofThe &ivestiomlalssé piovides Qﬁnﬁﬁé&oﬂ:rﬁ@ﬂiﬁa BRIde pﬂi@@%&&h Afing:
at. |l east 90 A _&s det erm ned by ASTM Met hod 25° 285_,
COHt%%lgtw%ﬂ%sqi ath qng pr mpre prtalysts to Broducess total ipreductthat includes
the di@de (76d i is a b
o 4R 0B SRS RS 100 By A5 R 01 e,

the cxerdefoerhbaying @ TANIbSdtdehstB. 3y atiledst o offthe yaralesud Mavi@g a pore size
ont acting

dis L xtur e% theqijeof' gnd con%tr oi}@i n
SHER MG fomediam Porg fiameter of al irestfQf s detemizedhna STMaMethod
D428m % i ; | '
O S HE iy iR MhRort WPe Bistiftisioh §5fine MF REIM of il from
0.008) gremsite Qi08@zans af i pbdehumy onkiei moreanalybdmpr extisdunds,
th one or nore

PIrEOVIH : o e 1 ,
calo SPRRS TG of PR AGRI, b Bushiuteh abhsamoolors craicting
conditivds elichdBatthe ehidb prodiRf Edsgi "%le (5% ﬁyﬁgs@qa/ﬁ HPfhe"laﬂéﬁ fog ghg crude

liquid mxture at 25 C an . VP, e cru
feed rygherein TAN mascictaminedbst ASTIS Mathod ®6srhmi ned by ASTM

D66l in%ntio%%ﬂo ;())rggidgg a method of producing a crude product, comprising;

contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having 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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the catalysts having a pore size distribution with a

nmedi an pore dianeter of at |east 180 A, 4 WD
WIDIBS/00E@69 PCT/ US2004/ 042426 as determ ned bycrdddos/oa2426
Met hod D4282, and the catal yst having the pore size

di stribution conprising one or nore netals from

as datmiinedbpASTVE MREHIAI04Z82] ald fhe cﬁﬁgrspﬁav'ﬁ?é &e?i@ﬁﬂé‘gﬁtﬁbuﬁon

of .qne or nore netal s from Col um

COMBIFIAE OB oFRte Reals frome Colimn 6 pfithedsriodici Tahlg, one or more

corf LR bF O G130 5 GO Polohll s PEtifSioaRin, Sf mifies

them@;mlldmoﬁm}mg castacttigarontiides BychAbdiYhdErube frodwbtiths aﬂ'l&N of at
n%ﬁp i_a]n rovi des a met hod of producing a crud
moﬁtr @ é'gﬂipf erigude fgeghvehersin d AN @ra;&@terr@md\hmswethod
Degs. nore catal ysts to produce a total product that
I ncludes the crude product, wherein the crude product

i s Ihd: inyemtibnrlsd proeides a afetkodeotthréthitdil AMrade fRdduEE comprising:
ee th TAN of at I east 0.3, as determ ned
conifotieE o LB 65 OL e otaly g @ Praice tofah Brodict tha fncludes
the%ﬂicﬁ'ﬁf&tﬁ:t GAHERSA %Scrué@ﬁma{g&bfa haiaa%n&ﬁ&élhtszsf *CHd 0.101 MPa,

6 of the Periodic or nore conp
the @mdgﬁeedﬁammwm:t’at keastoin aé:dbtmmnﬁd b ASTM Etéethodj 0664 and at

teast BR¢ 53 cathlsils CoRbrise” i oF 2hors Bibfels oLl in af the Beriodic
Tablgpe 6p doroforBpfmnas oﬂ@deeoﬂiﬁéﬁlxﬁetmg %hfebl% 619f {8k PeRGdic

Periodi c 15 Table, or m xtures thereof wherein a
Tablg, jog mixgesdhereok; andi(b) ope srnmoa@nmisaﬂrom @oﬂm 10 of BleRaniodic

Tt L 8 e A RO e g R B
Tabde 'bAhhlxmfesaherB(ﬂS indRherein 4 MolaF AMoif thiBECEIrAE1d B8R to total -

e IPW‘gﬁﬁPn TAN is as determned by ASTM Met hod D664. The

Fiahis n & gange dipm & do 40 r?é@waatr@mng pwa@mggcoadx;ma such that

" the B8 ﬁ%ducppégwmxl%%t mB% RORLAGE TN B 40 ffuclfe 288 Wiedla TAN

one or nore cat sts to produceé a't
lsﬁﬁﬁbme@blhémh@ﬂi@DMt wherei n.the crude product

t t 25.C 101 MP th d
¢ oefhetiathiign 2l e idia fpnad BF froduciasa crire repbcs omFising:
conﬁaﬁﬂ% ¥ 6ifude @&ﬁ%ﬂﬁéﬁé@m rhére caﬁl)fstsrtﬁ ?{&%E@!a YStht prB«lfi'L?ctftﬂart Mcludes

yst havi ng, per grain of cat al yst
the grude prpdpef, Wh@@m the smgle @ﬂndmm adtqmd)mtnmm 2§ °Cramch0.101 MPa,

the SRR g AN ML OT2BLP 1 oF P el compeiine: o
a ﬁrama:mm dhérﬁhdt eatalyal lféﬁin’gt, 6 @8m dﬁirﬁ'%htaﬁfst, 'ﬁ@b 009! to 0.06

ures thereof; and a second cat al

Erar ot (s SrnateSetaks A Golimad of e Renpdis dsbiaione on«ao:amym

comBbusd ¥ on o ol et ©3fh S BB HERL A bl Brgalsas
welgrt oﬁmeml,rmmb(mrésrthmeﬁﬁ land(b)a etoid@tatiie the Sécond @Qﬂaﬁ/st having,
as ., wWei Pt of nmetal, or m xtures thereof

per %fﬁ“al %&ﬁ‘f |°PTa.‘1‘>§t cast Q% eramg afornsiarinenTe mstals fromsEoluma 6 of
the Paridde: PR e of‘ﬁ‘l% er Saiel L@ﬁﬁ oﬂp&tmd&? WKethis K gﬁbaéﬁgn%{\ﬁ of the

the crude feed, s as ermne
Perqugi;;c HobleDadeilatahas weightaf metala bEmixtuey ﬂfb@éof?arﬁado@h'}bﬂﬁlg
contgc%'H%Oc%ln 1'1:182& sucﬁ%% Itl?é cr}gde rodut?trllngs gr’l“ArIr\ID of 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 $ of the Periodic Table, or mixtures thereof: (b) a support material
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metals from Colum 5 of the Periodic Table, one or

nore conpounds of one or nore netals from Colum 5 of
Widh2005%61669di ¢ Tabl e, or m xtures thereof; (b) apSHPEDOIN2426
material 5 WD 2005/061669 PCT/ US2004/ 042426 having a
theta alum na content of at least 0.1 grans of theta

having aitheta plaming contatt of leipantt) 1 graingiof teta AmeR! %}Eﬁl?gf support
adg di ffr&)ctl on;..and V\/nerg the cat al yst has

mﬂ%ﬂi a8;atermiped Oy Xk diftraghion; ag ﬁ}?&ﬂtﬂlmthmp@re@ize

distHibutioASHittPhedian PoreBABLLT BPY lpaétg]«fdyf pe BPASTRE

The invention also provides a cat corrposﬁ
MeghpdP#28%hg: (a) one or nore netals from Col utm 6 of

e R BB RSB E ESETE) Sy o
mefilxfromeCol frip@reestithe Péodic ?MF]@ ante d}?ﬁtﬁ'_&l 'callngoﬁlﬂ‘é fo? Sﬁél pr more

theta al um na content of | east
Hﬂ%ﬁmﬁeccﬂ@mnér%ﬁthﬁemﬂup’ﬁahle qranighired themef db} suppostdnaterial

hele el Sl (o BT il oL i Bt o ek @ suppor

matbhalahs Hetashindd By A-rap difeétiinTan® hbsin ¥hé Mhtal\ﬁf BR% pore size
282. The inyention _also provides a cataly

distO PG ipese gietey St bnset 210 Aosscietamminedby ASTM

Meg‘?gdmgg of the Periodic Table, one or nore conpounds
one or nore mnetals from Colum 5 of the Periodic

Ta bﬂh%maﬁmg{alsmpmmles a b&arysmﬁn@ﬂsﬂigﬁ 5ofrﬂ§n§iﬁ? (&Pone or more
odi¢ Tabl_e conpounds of ‘one or nore
m‘*ﬁgﬂ%ﬁ’ CORR S dhPesiogic Tahle, ope oF BWre campatiads of one or more
mefilofroth ToHIHE 5P the Redlodfe ?éb‘i’é’ %Flé ggtﬁ{ogé i{l@{alm&h ] 1 6 of the

theta al um na content rams o
Perigdimd ahle.pae o mame cimpmmds of omeoremoz! metals fdm étbhin&ﬁﬁi obthe

L SN -

. of adleabte®$ prafdbfAheta ShERLpEF 8E oT¥u, Wn%hglog s 4&nedBy x-ray

The invention also provides a method of producing a

diffractignyand whesein thessatalyst havarborei sige (hstabpt;mn vithianiedzmepave

t f wher ei n
alfplFol R B2 CA & B du iR ASTR Pt Babiies, "0 v e
of Thecinverttimhalsoqrpviles Mgethiod of proicRg a'tatalyst cofrfpMsing:

l.um 5 of the Periodic Table, one or nore conpoun S

& SBRPOYhYith Op pLmeTe Tefalsce fferma support{metalnaiNterg; wherein the
supﬂ_ﬁbl:&n Bes Merd 4 P&H &4 or 6@l nfl?ltefaﬂ, ol msfngfon of Tnore

al um na support/ net m xture at a tenpera
metplg kpm Golng S efithePeriodio Jablesoneat mabiesiomponadsd fonk € more

metfi3 S0l P1BES St R REriSaiE Tebleotmithusgs tetast ek Bentisg the theta
alurfind i oW&a%&e al B %erh }%?léfﬁﬂfé SXht MaSC0Y “@“aﬂ@forﬁjom%l e

met h produ0|ng a catalyst, conprising:
catalyst yhsta catalyst Basos porosizerittzbutidnowitios median pore diameter of at

30
R LR PR BE, 20 0P o
corMeiisvengo ARo Providis@ M&hed sf ﬁlroﬁﬁélﬁg h ‘dﬁfﬁlj@t Egmbﬁﬁn%

Peri odi c Tabl e, one or nore conpounds of onée or” nor
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



nmetals from Columm 6 of the Periodic Table, or

m xtures thereof; heat treating the theta alum na
wagepsiodisevet al nmi xture at a tenperature of at |PewUszHof042426

C, and formng the 6 WD 2005/ 061669 PCT/ US2004/ 042426

caf5F mtitain HA B e 1o B S R PEh & et o digmeter of
leadBEB0M, dssdetiaintriad IneASITM WEHMARIJsod D4282. The

invention al so provides a nethod of producing a crude
.pr oddeinvengan alse ipreyideseunethed phprodueipg asrydsqaodict,ieobipsising:

. hat .
cothe iy B ok i, b AL Rl rodiop RISl e o e
theperodrimiodinet, wheretiuihd cridetproduceds adfyuid st st Q5 °WRad 001 MPa,
cru&le f gg .haviTg‘%ﬂa Tﬁgl of at |east 0,3, at_|east_ one )
thejrugs, ng 8 LAN gf atlgast 03, aideast oge ofithscatalysts having 4 pore size
o i ' . | 0 .
ORI REIRUIT RarRler e IG5 18010 erliyined by ASTM
Methed B4282 en theecatiilyst having thetpaté sipe distributioh kgmiptising theta alumina
an G are Tt g Colin  PELE S RO AL OB OO RBrFompounds of
oné'BF Rofhétals fhdh Wohdthi B5f thePerfoliR Tobld, O hfixthedd!tRere OF and

m xtures thereof; and controlling contacting
coteniing caumarctingshnditians sush that theeerpdeoproducthas a TAMNS atfmadt 90% of

0 TAN .of e crude f.ee i n TAN. j

e BAY oF 346 G bl elienAGr gkttt AVTEMpmedasss.

pr oThe @pveatio®alee Provides aaaetBbd\al Froduditlea Bhide Pedduct, comprising:

conpri si ng: contacting a crude feed with one or nore
corigetngyaareds feed mathmes mase egtalysts jrithequrseaen pfrhidgogengource to

[ .
proRL e il ord Ak P inaf LRRURE e 1Bl e Sl il il productis
liquidmbintiee at 2%, 6hd 101 MP) theMnade febdhavingle TIAE of Md¥dsng.3, the
de feed having an

AN.of . at | east 0.3, tg?e cr
cﬁﬁ'%gﬁawﬁta&ﬂxmn chntens of atowrs D091 grEnsht QyPereRergsqun of rude
feel! A R lealt HSf thESHlyAD Hm%%!a g@t%tsi'&rl:ﬁstﬁﬁuﬁ ith a median pore

_catal ysts having a pore siz Istribution wt
diamettir af atloass 90, amdeterminkd Ay ASTM Ma@hod\D4282;dat eontrolkidg

DA AR SRR bR BD ST mos
90%ax tise TAN offth@érul® &ed, 8% %dﬁc@fﬁ cOMRhOST drBshi€ bidRn containing

feed, and to reduce a content of organi c oxygen
corppings shchghatthepryde prodyoichas an gxygencontantof gimoRti@0%ofshe

f 0% 0 he
ocfiin BBRN B LRI 6, et g R0 lerkpn Y ASTM Mitoa Dsos,
anddetygemtoraenthy as\Etddnivhéipd ADSSAMetlddEIBsygen content is
as determ ped by ASTM Met hod E385, 25 The i nvention

al s by inyentnnalss pravidss a srethodsd peadnging acorudepioduetueqmprising:
LSi-DQ. ' A e
corBH S 0 A 6 Bl BRI Lo B0 e s
the chule prodiet, whedein the ahds piodudt liea Hiquid enigtupelpic25 4G ami 0.101 MPa,

I iquid m xture and 0.101 MPa, the crude feed

the e 6 latiog TAN s ool 1, pd ahipastione e Y havee, per
a0 htaBst af ‘éW P&ams OF: @?é t
& 0. QOl%ér?s&o : %%le or S%%?éb%%t a Sﬂf?%%]ﬁ%gl %Ar%ﬁ]ﬁg%ooffme
Periodie BiblRent otinordedrhpounds ef ane oranere custils firnds Cofunan®odihe
[ t al rom Col.um 6 of the, Periodi¢ Table, .

Pe@}cg[ﬂ%iﬁ»éaﬁﬁétﬁeﬁsm@&ﬂ st or Tixtyrpsbereel apd epeibglling
confRfing eHdi®drsis0eh that a liquid hourly space velocity in a contacting zone is over
10 h'l, and the crude product has 2 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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contacting conditions such that a liquid hourly space
velocity in a contacting zone is over 10 h"t, and the

V0 tws/opaseiuct has a TAN of at nost 90% of the ;6”[@&0041’042426
the crude feed, wherein TAN is as determ ned by A

Met hod, D664. 7 WO 2005/ 061669 PCT/ US2004/ 042426 The

i nvERg mamt@mﬁsomrmdcss methoek df puodsicingrsoctude pwdactecardprising:

t de f t.h
conbiRl 8 eruds TR 3 Bl of RRI a1 B B DSt gdhvdtasih serce to
prothace aintaﬂ prdue thﬁﬂlﬁd:lu@éﬂﬁel etudk PAddut) (e e tHerb%u@ar Me8uct isa

uct, wherein the crude product 'is a 1liq
oo R 245 96 o Ak (IRt ad (e hevinga TANGatiehstc. B the

oot bSO S b S0 LS8

feed;and et ledst edc oﬁt’mé cafalysescvinpeizihgtnetdp m&ahﬂtw fr%m Column 6 of the
one or nore netals from Co urm 6 of

P“-‘“ﬁg’rrzp‘gf&’? B morefoEmpoungsyplonedrnyenta metals ﬁ@n:ngl.um of the

PerioBicatabld, bRy 'Eibréo fnd &%&oﬁﬁ{# &ﬁhﬁ?%@%k r%tlons such that, during

m xt ur es t her eof ; control con
contaghieg, tthmde;fﬁcﬂ uptahes mdlecu]aghydrogﬂmtal selgcteti Rgte @b ihebit phase

e S e O i Shs o or o
conROMgRied s ovet 10!hY, BOYRIA! RRARPHKAILE TAX] bf bt 86% of the

nor e cont acti ng zones IS over e Cru
TAN of theorudedosdh gnd theremds praduetdeying @ulfir cdmentmmdfsomsfthe

sl unt Gl o S ol TAO S oo b 4 Mo ose,

and belfitt, confent ie ias ddtAdhinsd 85 ATV MERESIDRYIASTM Met hod
elﬁl’s and sulfur content is as determ ned by ASTM
Met

d“‘ﬁﬂﬁ% sq proyidesiapethod ehpratecinga omiddpsoductebinprising:
cont@étiy’ @&H fégd %ﬁdﬁg%r Ripd H&ttalé/s% glil re;pi"?sggcq ?1’(‘: E? %}es%gttls hydrogen

a crude one or ror
sourpe t;smmhu:e(aftoml gﬂmlactlxhaﬁmciﬁd@he ciide bERIut ) wWheRMN 88 cRude

C{u{e é I Ses t he crude product, wherein
produt 82 1BhE Mhanates bG I(Qlllll\éP%na%ﬂ gpatialling soritacking conditions
suchthdiGhe Mﬁae fe’f ddlﬁ'ﬁ%t Jo%gel ga%g%ﬁ Jﬁgat %%Q%b %th to gmglﬁb

that the crude f uptake
phasgsepprationad thejernde &eddunngcmmthO phase separati on of

th d duri contact. The.invention al so
pr ;Tv‘? Mﬂuo {#g F'Eﬁ]%‘)%f roducingacryde pragduct, comprising:
contamimg ral cBudefeed Witﬁ‘h?ﬂidgEﬁ iPthe préken e‘%ﬁqm@"cﬁ' H]o?é’ E’Jfﬂgﬁ.@ td Produce

esence of one or nore catal ysts to produc

r
a totﬁlétr%ff uchthgtinetudenthe crydel produst,iwikerein dhiecrpdeopioduct isa digaidn

i S o L B o
feed lshwmta:ted vmﬂuldﬁiragenfsﬁ adirkth fﬂiﬁeﬂﬁbﬁﬂe Whhditiby S PARRA a@é sétond

fi rst tion and then at a second

K dr o] upt ake con
ﬁgﬁ% tae HEst hydregen wetake m&htiwnd:re@x@chffmnaﬁem the

T ”aa‘kgege??ﬁ%f&gﬁmﬁ et AP B el YR gt
condnmnmgremoupd akimhitdioPralue of a icfude qeddyiotal gﬂmh@t ik ffom

product m xture from

decre é gs)ba&clrude f eed/ t ot al
&E‘Eg SOM §Re P 5r0Te REppeHiss of thewredenrodist ehange by at most
% 0% r,el
90% Eé]@twéftélﬁfe rREREHES oﬂéw}ﬂ&eg% r opercff‘ﬂ% cqg? {éﬁge ative to

t he respecti've one or nor crude
f eB# invention also provides a method of producing a crude product, comprising:

contacting a crude feed with one or more catalysis 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 invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
W 2085/06k66Dr nore catal ysts at a first tenperat peBEUS2004/042426
followed by contacting at a second tenperature to

roduce_a_total product that includes the crude
feedg‘?aab%% TAR efratleast h3; @dmgwpm@a@@mactm@comd?m swibxthatr the first
005/061669
conbelpuBlart 1 L6730 L ot 2 sl S tact i Bperseure, and

the @nde prdtictdias b MAN ofaaBbst 90vCRiive to Tt TAN BF tHemdd Red,
cont acti pg teg&erature is at least 30 C | ower

Whef%ﬁiw tSHYId by T Metbad 8684ure, and the crude
0 [ TAN .
pr qtqllbl gﬁ‘g"'?‘ﬁglé 91};3 ?g&ﬂées%tm&ﬁ&& qﬁ&éﬁﬁ&é\@ﬁ 'gﬁ?ie &l?ﬁ&ﬁlgg cB?pnsmg

of
coniaging drubotedebih one oFimsore nmlysisa@ pridace Ptodali ;ﬁl@@cathat includes

hod ,of t
the TS o os PHSTEI e Cride gragfuehS gt niore a6 8 26 vad 6.108 MPa
th @ife ‘Jhﬁ g‘.ﬁgﬂ
edﬁrlodug?hwﬁgﬁg:ﬁ]w?ﬁgq%ggaﬂjﬁduct I's a qui %m%ttcﬂ?%fat
leastaq 000 gramp ef aﬂﬁ.mpen@am oﬁdmdecﬂeadianﬂaeléastame ofjtte chhllysnd
complsibf87 ofhupre E ol Sobii's OFelgul bl ot Simhse

comfmﬁﬂs ofiose 6 mbRafétald %Iﬁ?tlohi?ﬁl & afﬁiex?ﬁ%é%smf InShtls

h € Qr nore metals from Col um e Periodic
°f°P cogixelligg captaetingcondilions suahfthetithe eudeproduatdizalasTAN of at

t
mose‘gcg/?lgﬁpi angggg{nc%& i?%% aglgn Y crl’]'l? W‘gﬁ&g‘? ?Sﬁ%&s‘iﬁ’e‘ﬁm of 70-
130% bﬁthetduhfuccmtpfﬂxgw?dmawh}%ht hquNISdas'&ﬁ:imﬁQd ;ﬁo ASTM
e crude fe an e crude produc a

Mettiad i i sl cihteings a5 desspnaned PEASTIM Metbasodid. o

th

| DEREIERiEA%D prRESn Fholidd brBfuctl FhdERab, (elMficine:-
contggtingpa deedeﬁﬁbd 4ne Whmomnmiy::tmtmdm'b&m:emrtmal ﬁtbﬁu@t that includes

t

the oriR pRAShch Wik i oSl s Bl iremian 4l 94 1QIMPa,

the cpuide dewichavirgal BANRSTRE Wabt 0. Nahe bak W@havinhs r8§1gﬁj@c ontent of at
roduct, wherein the crude product 1s a Fiquid mx il
least ﬁtl BmEofF§idue peremameot cmdvetEecd, eid af keest ohavfthg catalyihd of

comysigtRlg S el BOAEQAES N iyt N e R D

compioands ofoond oaimdre artalORGmMALoliing 6Corthe Fédcﬁh&'?ﬁﬂlé | i REe
ih %%n% l(LénlsfromCqurm6of the Periodic Table

ereqf, an 8 casHs egnd;how%thaﬁﬂxe@nmmb@qthmTAN of at
most ﬁgéfwmhé S(;&ftﬁ Sthe BSAE ‘f'&' Ll opr?fl udlhid é{eﬁfﬂyﬁ rﬁtg)ff’m-

and controlling oA ng conditions su
130%cefthie rgsidve wontehaﬁ‘ the dte 6dedpind Whabin90N o4 astdb@erﬁﬁﬁ\édoﬁy

S B it B o

it S S0

contagting\a wmde Gued wﬁﬂom or Tinere icatabystsito prcﬁﬂuee)a m‘tﬂ\prddiﬁ:t that includes
compy L s, ng:

d de, d .
the orI4 DB E WL Re B R e s SR e at 25 FGASE 04 0 1P,
the cridleofbed Bavin \A%QtI@iN Bf b4k ot1hale c‘nﬁlfé ﬂg@ﬁav1ﬁ$§VﬁO' g&ltetft of gt

(groduct erein the crudé product 1s a
least (1 gransofdOmer gmmphcrude feed, and at least one of the. catalysts

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

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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30 the crude feed having a TAN of at least 0.1, the
crude feed having a V& content of at Ieast 0.1 grans
V0 2008051664 gr am of crude feed, and at | east onpcPfuskiddgioszazs
catal ysts conprising one or nore netals from Col um 6
of the Periodic Table, one or nore conpounds of one
mogrQ 0% pEthegi AN @fﬂlecmudﬁéfeﬂdmhﬁcnlnflg preetubetias adV GO Tvltedt 0£70-130%
;. qapd.control | ont actj ng _
of &8 N30 Eneh O R eraaf Rt wreinr SaGomivat s intarpinediby
ASTMAMIeBATISRIE69 PCT/ US2004/ 042426 nost 90% of t he
TAN of, the_ cruyde feed, the crude product has a VGO

con veitiongalanproyides 2 methodedpeadhicingta atidé prdacte@nprising:

LD VGO content i.s. as determ ned by .
con B0 1 RARCIPRLTND R BB R 8 et sl that includes
the omdh pebdut:t, heskin tiRgradecsroiett BY PHYGH mikRED %ﬁj 1@9@50.; 01 MPa
alysts'to >

the &9 tg{etin%.a crude feed with one or nore ca
ﬁ‘i"gﬁ g bgvingia,] xHer@b!??stt%tanﬂ Atleastame oif'lﬁ_m aa_tagybag is obtainable
by: Bé [ r I ct LS a m xt.ure
YAt 25 %% aangioﬁﬁ%%%aﬁﬁgﬁg%gggqgw&? egquéqca]able,
one gt mosa.eemPoByds afidnebr therhetals frodf Colitn 8 bR HeSioli& Table. or
mixQRL 'nabt by: combining a support with one or nore
1ehErRPT S0 problugs R #t Ripraursas askformingshe catalystbydreating the
catalyBt BreC@EHAHIRS f.r.om Col um of
Thery S DiSpereR B B ST e TR SonudiBie PO iatee

the Periodic e, xtures

temppratyredhejew S0P 8Cunmbeontralihgfoontactigg tdiiketisahtbthabite crude
prodiE P AT AN oF BloB 903% g TR G thecisude Bt enper at ur 6
ouh t bt a0 Bt atherhof IBAAAL R UnfR L Romprising:
“ﬂ%ﬁ%neﬁecﬂ?ée\}ea witheongo iore eatalystsite pioduena total prdduet that includes
the DA et Al CadEbRNEL I B Gl B A 25 et 801 Mpe,

the crsledfeehbalips o vistasityrofdteastd otoSt 8 3708 od o &
t he crude product, wherein tﬁe crﬂl}g&émp%&f%?d

i nel
b ol AP Bl o v 1Bt st et ot cammptisingicee o

ref Bedis R ' AV t 10 cSt at 37.8 C

e (00 siroth Colany 68 B Poiofle THbid, 588 brre RriupdipFoge or more:

metajselzan Coduma 6 she Parinsic Table, of niiRr@ahatys hid SQENER NI
Columm 6 of the Periodic

. lg f
contdlf 8ondiiBHsuER it e il piducs hasKisesiit 87,80 Crfiat st 90%

of thé vieeositglof e Gudd febi g P8 bed) j XIMres :
t‘i@{ryeof' and control I?ﬁ% @,g%ﬂﬁttg%‘?#ﬁapg%dﬁlg%%gq%%g&gmww
of 70;138%0 ptihe AR gmavitynfihe criude ferdywherein ABI @ravibyists debmited by
A viscosity of the crude feed at 37.8
STYEMEE Nos2, RSk oBR S Hermiged hy 44 Tindchod Dages.
7 OFhe3fvéntibntalve phbYide Dakihyd L.
contaﬁﬁ{}g %r avity is. pgg‘hd eter mﬂhﬁegfgﬁﬁﬁ%%%ﬂ%ieﬁggd%%%wm&
r‘éée %F%‘_és gedywithy ongsorduere catalysts h tbprdttﬁ?/g Wbthlyeddi 860 inchuds
th n vi des,. a, od of _producing a
o e M BB B B Rl SRl Prngreates doan au] Mre,
the crydle feed heving aAN of at18hsy 8115 akdthRIoRE ¥F Biofe Ea%lg&rs Bélﬂgﬂﬁﬁg‘ at
least & ha};t [ n%I udes . the crude product, wherelin the crude =
Satebys FAMBrying yrnpdim.iane o1 ore QOIiQJdeIS gf iﬂihdMga,,olz mixtures
. ' . At .1, t
e R Ty 2k &0l 88y comprfs one o more
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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| east one catal yst conprising vanadi um one or nore
conpounds of vanadium or mxtures 30 thereof; and an
waiziios/oéseed cat al yst, wherein the additional capetySioos042426
conprises one or nore Columm 6 netals, one or nore
conmpounds of one or nore Columm 6 netals, or
conffhaatviention Albe pRvidesantbthehof rbitiidifg & eRide ‘ia}dd'li'l,%\kl cm%:uprising:
0

condi ti %fugh .that the crude produc has a
coniacung & cragpiegd Withone aumere eaialysts teiproduedia tafgl @redust thaNincludes

i o i e P L
andpthe viudie e ImstaiBAINGIf apleastulc]; neneratifig pirpg@lditing the contacting;
an %F’ sing: cagntactjng a crude feed wth one or nore

(CHRS goRdtions sueiythahths etude Rrpduct hasca LAdEof at most
20 L0t 3 _ [
ot AR SRR e [A0PH Rerlin AN 36 RESeB by ASTRY Method
Dé64ed has a TAN of at least 0.1; generating hydrogen

con TRy Bioxs il Fpding o pade BroRRRS GMmprsing:
confiRtihg a20ideqbed Woth bAbloPinotd Gty ’go Pﬁ%ﬁce &I ﬁf&ﬂuzﬁh'?ﬂsigcludes

as determ ned by ASTM Met hod " D6 e 1 nvention a
the srudgipsredyict wherein dhetruge produdtisa liqeidunixtyre eti26cC and 0.101 MPa,

led, Si ; ctl rude.feed w th one.or nore, .
e SAPBLE Mg ERANEGE 0k 1 e o e g
vanhdient; bhielor Pofelktitipoutis b Evanhaling, of HELREEISSS: hid dontrolling
liquid mxture at 25 C and 0.101 MPa, the crude feed
co #§ondittong yeh that p eomtactmgtempergtue 19 at deast 200°G and the crude

& I Sdi Bfe, ' L re,co S
prof Bad £ [N SR shee O ST RANRE B0 Sufl SR, PAFRIREAN S s
determuineadsy A§TMOMRIHGdADS64such that a contacting

C,. and the crude _product

t at, [ t g t 200
R B R e s S S g
con¥iBAEh BrubedSwiR ofeofGb r(ﬁ}ﬂ% %r@tﬁ'&_glag{ﬁfah I%d%iqgat includes

The Tnvention also provides,a nettiod of produci ng
the efude prosinely wdereie theparudsi prgduct ésonltiquid inrigtuze atr25RE A1 01 MPa,

j ts, to dyce a_.total  product. .
e B ) TP RO 8 . b B B0 Bl Bl i
imeliGite brSmérel dogiipodndd idh, sPmixtaRs tHereb? lordFin
vanfﬂhl_gl_méruede feeed havi ng %ﬂ%ﬁlg‘?’ at eastgi 0. 1,’]%nd atgagas
compgising adiydregentspurce sieng eentactivgpihe gan fordeingprdvided inone
: V. dj L mxtures. thereof: .
i s SO S RN (50 AR A oitons

suchcthiat the tiudg, prodiect hassa TADVOIL nfvgt P09%\GFARAITAN oF the crude feed,
to the flow of the crude

h di.r S&tﬁgon that is %ci,unt r
whepan J AN (5. ps dstarminad by AR DM Methpd P668ndi t i ons  such t hat

th I : 0 I TAN .

of TR e Rlh AR Tho A findbl 0 pRliuTREb RSl Spphsing:
coniASTg AMgutiotbedBeith oitbor Tire icatalystsito prafusea potal\tre@st that includes

the Qi et PR e oo o i 26 25 2 Aod 8,105 MPa,
the @L@AEE havib QR PP 9PGhds RRl, dtg‘r‘ah AP/Fe E{i‘&eﬁf Pleast 0.00002

product, whérein the crude product is a 1 qui
gramgg, at Iegst one nfthe. catilyskRamprising vanadium, one or more compounds of

vanadium, or mixtures thereof, and thé vanadium catalyst having a pore size distribution
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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the crude feed having, per gramof crude feed, a total

Ni /V/ Fe content of at |east 0.00002 grans, at | east
Vd20sp6rshe cat al ysts conprising vanadi um one PETAREMD4/042426
conmpounds of 30 vanadium or m xtures thereof, and the
vanadi um cat al yst having a pore size distribution

wi t Bheinventicmalpoprevities aetettiodadf prediring|BGude pivadet, cozgprising:

rol i contacting conditions such that the crude
°°‘{pi‘9&r oﬂi:’:’% FomdeFes Vi ape R more-<atalisty i rogtoe: totab orodugbthaiincludes
thetcheleNréddck evieadih i b
eNi / \6;}1‘b ée g ont ent iﬁgétcggéed%@ Eﬁcr%q%%g&%légﬁ%%fo@d%g‘dgl MPa,
at Ieast oys ofgbscagyes gomﬁ:igins?awtgnmau nidre cgmpemid'dswf vanadium, or
. [ t,nod of . produci n crude product,
mi@SO RN HE Enle REOineSisioB{oe OF bt Akblh Sl S8 Gignie or more

orgart atigs,tohe bP mokOdUgiheedrBlAdtalNaRE HE bnd Q3hode e %&Hﬁ@ Heids, or
.the c¢rude product, wherein the crude product Ts a ’

MINRIgS, »andtke erudofedhavidg (et glanhPhcruda feedpmtttal estenf of

! | or

T S N M R .

graws;id coiealling opithctingoRtitiofd subhthat Mekdhile pRIdAL 1BR8L%Stal content
organi ¢ aci ds, one or nore

f.. .
of aﬁf”k&ﬁ%ﬁ@ ﬂ%gmir ﬁnmaaﬂl mefak in the msial salts eforganie geids of at most 90%
bdh%en I t eof h de,.f egd . ey .
of ¥ citont Bf alldM} el S AN oA 1F i3S S crepic acidsin

havi ng, per gramo
the gude feednwherbin cantintbkalkilivnerahahd alkalifd-earkiimeRe 3h nfeddlisdlts of
and

. oLgani.c aci ds, of lLeast, 0.00001 grans;
orgcocné’cﬁ lﬁflﬁtﬁr”&]&ﬁ‘?%ﬁ%’x@gﬁ?qpé%&such that the crude

pr Athedhveneisn al j L] and ...

al kal i n‘:e- ealrlt ﬁbmcll&%r}%&tﬁ e%@g?aééﬁf iéudgﬁ’ }oruﬁgiﬁf)@pnsmg'
contaehingsa emdefeerwith @ewr nudre citelystons produce a BltMairbduse that includes

i ne- eanth L. | salts of
the GG Bt PertHinoiF: Brpeviiis Al Bkt o3 SGRRANI 101 Mpa,

the eredeafepd andpadit@bnd6r Bavet dikdiBhathl saltf ofBAPdr a,leto%
s Is determ ned by ASTM Met hod D13

or n}%{:‘% 215 ?pCI Zeetd)isalls eleeneormarh otganic aeidsdornigues Grevebs, the -
4 i Sipq: ti d d . wt
crude R Aving DT P e ek R BB Ohigeh B Sl ol e gl

carth metal; de metal kaltscofotganis sddscsf, at Wasy OOV 'f\%arﬁ& 4el] a@feﬁﬁg)% of the
re.at 25 ,C and_0.101 a, the crude

metel,desrcte kisnfodi _
cataly By Revigf i pbrs 3¢ GHE0ER itk 2 aRagian pore diamelesiin ¢ rrigodivan 90 A
to 180 A/WIRaCIE4R 8% GHThe fotal Aibedt MRS MGk B SR tlsion having

metal salts of one or nore org

a porelisipeler withia 45k gﬂ@emm-ﬁe ldgmem; Tvgmamdmfr? ﬁifzdlél Qﬁh‘ibél(’gion is
t al kal | tal, and al kal 1 ne

o ac iyl R4 RRRTH4285: 24 QhlroTEhpit b proioss uch

the cheiaprodicORBQ 0B S6FRentFdiLali nllﬁﬁ,sﬁncf)égﬁalﬂfe-éaptﬁ Joetal, in metal salts

cataly pore size distribution w

ts havi
of orgigils 8¢id52%2 meist 86 o therpoatenboRdlkdls metefGnd allalind 88imetal, in
metal¥aitd O?Brggﬁigi%éi[dg I%%/%}t%rcga&ﬁfg%fg f}@lleregtlaj g%?céntgqff gﬁ%ﬁigﬁet%&? g]::lfi] @eikaline-

pore si

earth4etd], if metaksaite of afaioagidd i PHsRlcRimi ASTROUR YD)
di,gtr.ibution_ is ﬁgs d:tlerrlri ned ??’%%iﬁn’f‘?g 0 @9@;318'
andreEBYRILON plsp provddrsampthgd obpreidicing s caudetprodiat, c3mptising:

com e P 0 pr U one o B B 8 rlacS {Taugficd v Frtuces

the cryfle prodouts wher@f thé cide peaiticeita IRfuiPinkahie #1958k and ¥ o1 Mpe,
S

e-earth nmetal, in_ netal salts of organic aci

al.kal i
the ergi fecd T"ﬂﬂ_&aseper 8en ofifrafe faed croiotad i/ VoF e abntentiof mbleatt,0.00002
gram&BAd & K&k bASof the catalysts having a pore size distribution with a median pore
diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in

%é.}fiﬁ_ﬁceids, one
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earth netal, in netal salts of organic acids is as
determ ned by ASTM Met hod D1318. The invention al so
W ¢95a6ie6% net hod of produci ng a crude product PCT/US2004/042426
conprising: 30 contacting a crude feed with one or

nmore, catalysts to produce a total product that_
the pofe |SI?83§‘E yiondayiag anosdismetearmathin AS dhef the mediappodeidiameter,

j J I ]  crude, ...
whepdin fofd b stlbiholl € o8 Hetptinbied Y AST MBS DURE i ofotting
con‘r@?imgmnh dhfonﬁﬁudlﬁh&ttth@mﬁhﬂ@@ﬂ)dugf 3 to?hNi/M/P_ b‘é ERREnt OF &1%] most

. al ysts ving. a, pore size_distribution wt
90‘”%"]4@8 M%F%ﬂe%ogﬁ&%\ldq fsed, Whexeja Nif Ve gontant ig a3 detepnined

by ARTN MEthb@p3to$0% of the total number of pores in 12
WD 2005/ 061669 PCTI US2004/ 042426 the pore size

di Sibeimventiomalsapravidea apoethodiofypretiacingia thide psddubt, @bmiphiging:
di an r iapeter, wherejn pore size distribution
contE e FeellwBAGLE ok cncly FESABE TR0 BirdRLSpAYCE e phgludes

. the @odd FreludOwRaERl the Sftde ?H‘Sa'ilctt 8 ﬁtﬁwtg/ﬁ?gaft @? ﬁg%lh P{)ﬁ Mpa,

a total N /V/Fe content of at no
the crudn fopd having atotalraoutent efalkalivmetads, andalkulifeeartinmetats, ismetal

) e b Met hod D5708.. The Jj nventi on
salt{t LS ISt ap 1ok N erisms ki o ot desth Fblgagone the
catalystshaviniz agore si2diseibhiign HithlaUdedihe Sote Widolet oY o0 {eabI® A, as

catalysts to_produce a total product that includes

detemgeé ﬁﬂ @gf@.ﬂ d D4R, andytherratalyst Havipg theunore sige distribution
comp i il o P 4 MRS SR

compguadk ofieneeamhéirenedtals froni Gohmireé oflthe Patibdic Af2bl GAMiGures
. | east 0.000 er gram of crude

th aci d% of 1 grans

er B Fpirp g SodARiTE FORa et B bates Fage Rrodbchasiazetal

L . . . . . H ' H P | .

O A b el Rl R r T ool B at most
90%Athe spatenhaf/ilkaji wietal,mod allkeline-editls et iningnal saherpf drghmig acids
. tals f | 6 he Peri odi c.

i QB Fedf b Gt LERTk R A i <nih vealciastal sais

oforgmﬁaaﬁdéwmd@teﬁﬁinte&@?zam'm%sﬂﬂ@_ﬁlglspr m xtures 15
thereof; and controlling contacting, conditions such

t hike pentian alke prevideta methodaTprdicingzomudnprodcta¢doaprising:

\ ine-earth metal. in.nmetal salts- of .
contliEhe s criR Bl vt bFaBbtE bl o maliE dloed Broghoubatipptuse
the crele produet) wietdim therveudegprblucies @H%uiii RnifRir@ht 25 gnd?6.101 MPa,
h ordgz.nldc acids in the crude feed, wherein content of

© SRR 2F9C SRBIRRISINE ARG ormess Alali mptal walieefane or more prganicaicids, one
: . : e _ T o
B L O L R e
the cyyde deedihaying, pergien pf crbide feedc @ pquali cdnegt of AlR4ll mietals) endalkaline-

cart PGl i PR s e afEancacifd of g (LHIA0 epnbigtiens one o th
e B ot ROl i) S e B e b affos 2 A, o

determineg| biy A% Methibd D4382,0me the catalyst hawvivgni poresizeldistibution
of OJI'J e or nore

o g B B B oA o
compbafdh dTavie 88 mobShe@sHRR ‘CobiiA © Jf %?@P%ﬂ)dscof le, OF %ﬁt{ﬂﬂéﬁs

of alkali metals, and alkaline- earth netals’in ne
thereef; prdscoptrodinganentacting conditioratsutiethat the cAMBQtodycahEs a @tal
conteh@@fsaﬁka%qgetgf, a}u? Slkaline-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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catal ysts having a pore size distribution with a
nmedi an pore dianeter of at |east 230 A, as determ ned

W 2008TdM6e%t hod D4282, and the catal yst havi ng PCDUSEN04/042426
size distribution conprising one or nore netals from

. Colum 6 of the Periodic Table, one or nore 30

in the ade feed, whereinecontentrof alkalitetad, dndaiialinteanh Getdl, inRetal salts

i.odi.c_ Tabl ] : d [11i
of GERHERfinG R RiarRine oy ARIMMEBS B3 e product  has
a t PhcinvefRtad prodidad Kﬁiethoﬂgfﬁbdu%{i%saaégii@éa f&ﬁiolgc?éérg%%ing:

metal, in netal salts of organic ac
congretipg a crusetfeast with ong pevnrenaatalysts trptoditdeal totab prealuththat includes

the 8 pencl S bl i3 * gttt o and 0.101 M,
the vtude déed Haoitigertotad NiAK/Ra bontBR{oX bt 1A @, 00002 lgtdiRs SR /e per

nmetal, in metal salts_ of organic acids iS as

gragof srudefead, atleast pre RE thesetalystsilgvingrpare siza distributionowith a
i g%]agetgqﬁq ' d t
mecg%&n‘gdr)rig& ng: cogfcg‘gzl@grgg’gag?rg i g%}"ég’ﬁ ‘%Wﬁ%‘ogpﬁ?’eand the
catatyst hiryisg 8 pore sirecdisteibution edmaprishigoehecdr rhéve mdtals o Solvdnn 6 of
h #)he “f‘%l?el product, wherein the crude product is a
e Perinslicyable qne.or dre sormpamnss @f ope onmare metaisdrom Soliesu 6 of the
PeriOaic 148162 of i fjred et TP adeCUniBbi coRtactififSondHi kY i s the

crudgfprodict bas atopal INi/Wiheicontent gfat eost 90% o SerNVIHeontint bf the

di,an .por i ameter. of ,at [.east as
erud SpBE R /s AP tie e dstmmiec AR M Melos D570
ot e an Bt B1s0 pievies fnb Bl 0P ProBATHE b Thil RO colfiSing:
contaeting & efivge faed Jvithf onerar roere catalystsdo pradute o totdlproduct Ghad includes

e S RO bR i WSl G2 v,

the prudeifeet! chmprising ohébr NofedikAi mefal SiMs ofbonébr ARS8 02834 akids, one
t he of the crude feed, wherein

%lyif:@// Fe_cont en eed er
o ey Yrpdncethanetal splta of gen ermpiteusanjc asdwonpRestres, the
e T Y o O SR bR or Sl (30 o Rl B, i e

cartlf metil,vii thetad seltoof orpardc acitiabf/atticast 0.000010gam s fattledstbne of the
i.ncl.udes , the crude product, wherein the

r glu ct that S,
catal§ 5t H8Vige B h0es S1pE ASTRNtion ith A Redirb el TRk RLdoastsl A, as
detehiiied by AT MG EDY28D TR i AIAR ﬁaﬁﬁ% gfér porékise ldis%hruéion

netal salts of one or nore organic acl , ‘onhe or
has giotal mpelgbdeanmicontent pes gtatrsofxfatadyse, foom G061 gramsio).3 grams of:

ool i S5 b ORI e e,
or mittinek thepeid: ﬁid@h&ﬁﬂin%@oﬁ@&ﬁﬁ%é‘ﬂiﬂﬁfons 'sﬁbmgtf’thf tAldeDrétfuct has a

organi c, aci ds of at |east 0.00001 grans, east “one

total spntepeof allgalizmetsl, end alkaline-earflometa i methl salts dfiorganic adidof at
' j r..of at.least 90 as .
mosEhPR O R oAl A Bhef oo DyaB R tarti mRal E5 g sl of organic
acidduavthegrutle eedpwhersinzeonting bf AlRall teth], A Sldliheledith metal, in metal
| ybdenum content, per. grain of catalyst, from 0.0001
saltsg)}1 ggggnp@c s3s gy etermined by ASYVEMethod RHE8or nor e
no I d, as. wei ght of -
o oo S RO iR he £ adine pomprisine:
contacting acridedeabwith bhe osmdLLdutdihas tdﬂ}@d%%ﬁt@ﬁﬁélﬁ@@thﬂﬁﬁcludes

a.,total cqontent of alkali metal, and al kaline-eart
the crde pr ?‘ﬁ% “hetein the-arpde prodegt dhd liquid eriggrest 24 °C and 0.101 MPa,

the crude feed having TAN of at least 0.3 and the crude feed having, per gram of crude
feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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nost 90% of the content of alkali netal, and
al kaline-earth netal, in netal salts of organic acids
wonopsies1669ude feed, wherein content of al kali netEiIs2004/042426
and al kaline-earth netal, in netal salts of organic
acids is as determ ned by ASTM Met hod D1318. 30 The
2 ppresistdigributionowith o wiedsm porordiatneter of apleaxd 90iA)gs determiited by

ASRNPHiHod ISOTB b3l B ot SRR D SR bt be? B of

catalpst] fa6@ 0. 0000 Qramy! (0. D RS fmedgﬁde ! ;
mojrygga liqujd mxture at 25 C an O.%%?’&N%a@ﬁ@ﬁge@?gg@sd

eumFRlcylatedhasreight of sxplybdengmaptmistures theteoff seitontrolling

conisSondfin R 5 A ot G5 e 8 e el By o
the catda fyest amdhihe érade prodiudiPag QASMORY AR Ealint'SE AR SB926f the

Ni/'g ore size distribution with a nedi an_ pore di ameter

efonieah et the grude feed, whereiniNH¥Fagontont Masvistamineg4nsaS TM

. ing.. d tent,
B U
of : Thedhyérienaiso proddera methed of produbitg adrudeprbidd cdbmiPrising:
clm{:a.cul alt_u%d a %ﬁght of nol ybdenum or i xtures .
aHpE.a Fruds feed vk PR] or Rgreda foregdice ariefel productsbatrincludes
the bt i 1T t. Zeri
TN Bl e unce s et Mt sl o506,

TAN of the crude f e has a
the ¢rgde Feerlicomprsing one enmoud alksli metl s&l6%6famhe bhmordbrgdhicacids, one

. he ude f.eed, wherein Ni/V/ Fe content is
or 538 BiAlinGberh Re 6! 405 oF SREor DO BMC it o ARIEesfhereo, and
the cratie fogd hading i 1612l ddnidrit 104l obded 61 crhlBe féeayMIéﬂ' {\m@ta8 And alkaline- -
rovides a met hod of produci ng a crude product,
earth gigl; igimggal saltgotergenie arids ofiatdeast8.000@ gnsitshanzhat least one of the

oSS PR AR BAT s i e

‘more sompburglsiod ong &t more BétaBFrdth @otluth & OF tHéRriodicEabid, W8 thixtures

one or. nore alkali nmetal salts of one

¢ som dor
therggi: and (5) Bpe, o mprensial frasm Golugin 1 phtha Beripdiadables obe or more

conpts O B Bl RESL ROl i

thergnd; whergin axoler tatio dfdetd] Coliural Kethbtahte tata] Cahidb kitkdl iein a
rangf]: Z%??,‘?ﬁ 851 &@S’%@lca? I HE g%a%{%lgfcgg ! 'og«% &%@}tﬁgﬁﬁé gr%:dg Inro%tuct has a

 totalahtthy of dkAPRBIal $ha GlkaliAd-e AREmeRY, Bl @ﬁ&@é&r%&ﬁé‘bcig% of at

Col ym 6 of the Periodic Table, one or 'nore compoun
most$0% wé thercontentofalkali metal, and atkelinere@tiometah dn Retal calitcof organic

1 ] f d. (b J .
i o LN S orbO5E S iR 5P B . e
saltsrofioeganitoiidsis ds daéranel By ASTNVEMBGE D13rgom Col urm 10
of _.the Periodic Table, or m xtures 20 thereof, wherein
a hBf Hventign gsqproyisies p methadraf producingd crude produet, Guhprising:
{Sfs) 1 10; d trolli
con ARl o PRk, B oBE POk bt

the caudetoduict,oulrerein theodrudd fratictieh dtuidanitnat keds M©acP0.101 MPa,
salts of organic acids of at nost 90% .

mef gl , . n, netal
the et Rayineemtotad NIY/R'e pontaetofiat leastd. 00003 Igraras oENYW/Fe per
B e o B IR o of e AR oon}sts o OF i s

fromd&Talami weofdbe Périadixt Bable, iohe 58 hitkre cé&ﬁ%@mldk 8f Oiie G 1HGRI hetals from

acids. is_as determ ned by ASTM Method D1318.
Column od o the PEodic II“a{:lc’:, or mix’a.%es thereof; and (b) one or more metals from

Column 10 of the Periodic Table, one or more compounds of one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed

WO 2085/66166%r nore catal ysts to produce a total pEpeSsios042426
that includes the crude product, wherein the crude
product is a liquid mxture at 25 C and 0.101 Mra,

Colubm Idrmetal focteral ﬁ?ahmﬂgﬁ fnetad isin A¥angé reEmClofdt 190 hnd’éorﬁfollm
0. 0002 of Ni/V/I Fe ger 30 &am of crude

con 3 cofiIGl EAGHE: il RIRGICE Bevd PV ReIcoBtest ofatymost
90%OEHNIPIFE cBffeRt SF thE kAl FRl WRedirP i A ERtdBT & determined

Tabl e, one or nobre conpou oNne or nore ne
bYASEMNEdthd@SESOf t he Peri odi c Tabl e, or mxtures

t heTHBcaesRHoE sl pravides i hom st B oyRisg. A FUdABTOUE: eamprsing:
confiRtifg Aehilk Ted‘dr@ﬁh oh® bf'ﬁﬁre]cgtﬁsté 13%rb8ice gt?ﬁl g{b‘&}: tgﬁ\wludes

m xtures thereof, wherein a [ar ‘rati o

the mdspmgt@s‘whm thszmmdwmudmﬁs amqmdmxﬂme ateXSAC fuml 0.101 MPa,

6 t al 1to 10; d
the LM feclfRothsingThl 3 ricke alfaf mtebll HEiedfihe on iore ﬂagagfcmis one
or TidTe du:atméléﬁ'ﬂﬁmbﬁl MlisNiflodé Eﬁnﬁ%@&hc Qf:ld@tor'ﬂi’i%hlreﬁl?l
i

the NN/V/Fe content of the crude f wherein N

%ﬁ%%h%m& PSEZWR @ﬁm&ed,mﬁommtwm olkalisesl, and ﬂilmlme-
I f d d
corth B, t'theell ks BF 2 B8 A 86t ool ltebase oo g more
catadystsumnq;mﬂig&(&)&tﬁrst catdlyactie Gra chrlyst having per grahpdf ﬁrst catalyst,
% Hf éhe crude product, wherein_the crude lgro uct
fmﬂil@ 001 fo, P8 srAmS oF ongror moremgtads romZolwma 6 ofithe Periadie Table,
one o BforE QPPN BF Qﬁhe%x%ofé%&al‘@ L6l bolﬂ?t?:ﬁé Fidle tPsegg%hﬁOﬂ%le

or nDre or gani ¢ acl one or nore arkaPt ne-
calclated)] assmghi of inetal coromixturee theregfnind (bXa steond catalyst, tHegecond

eof, the 10 rudef d hayi er gram of crude
°a‘43’é*§ g, Peh BPm-oh e @?5&%1?“%9 " @raRf thpre-metals

. fron€ @bhﬁhﬂ'@bﬂihe P'e:l‘lo%t'laﬂbleS 8hd &r ﬁBre%S?ﬂuﬁd%fi de o?thﬁE metals from

| east 0.00001 grans, and the one or nore cata

Colurgnpiof dherReriogis) Table, icalsulatedtasiweight of et wrsmmmtaﬂlpm)f and

contg(ﬁﬁléé] Q?ngﬁ’n%%g%?)ﬁﬁgﬁ% %qc@@?tgﬁt al gfopp%:h%% c%ltegl? of alkali
metalhmd%kalmémartﬂaﬁdtﬂ in 108l ﬁlts prl%aﬁi@ AT B 6t ;ﬁBst@m% 9!the
of the Periodic Table,

al's from Col um
contE ot ollal ueals Andb BRI oparkpametel, iometel sl orgais sids in the crude
feed2Rferehy codtedE6PALalE ?{eﬂl Yatd: dalﬁc%@al Ha%t Ciﬁtng t%lssaltﬁgf organic

having, per gram of secon
ac1dgtsaisdet@hn1mdbyoﬁaSTMrMeﬂhieﬁ@1318from Ool um 6 of the

e TP SEROGH 215 PAeS aRetbstbORPRURE creda pEoduct, comprising
contBH@ 4 R RIfeaS Wit dHlor HordE: étél%sts 3(5 P@dﬁééﬁ for q%&:?ﬁﬁ?f’{hﬁt includes

and = controlling contacti I'ONS sucC
the andeduoduchdulureinabe arudepaiductan ntdiqbidahixtire at 25 R0 2md0.401 MPa,

aline-earth netal, in ne Its of organic
the e Bed PR Lkl e eUR Of RS IRaEIOr Y Gpcids, one
or mofehlidlielea R nRAIHItEBE SHe or nfbr@ B dhicSRidsS o H%*ﬁﬁﬁggﬁ:le%of the

acids in the crude feed mhereln cont ent
crudefaed bavingdpexigraim iof exuda feed, artsitallcontent oxtliedli metal, sind hilkaline-

as . det. d b M Met ho 318.
e 80 R B e R Koo
catalgstyiHeving, @t Slam 60CHRAN S 44%east 0.001 grams of: 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, calculated as weight of metal, or mixtures thereof: and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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25 contacting a crude feed with one or nore catal ysts

to produce a total product that includes the crude

W0 aabé1semher ei n the crude product is a |iqui dpefrxisbfofios2dzs
at 25 C and 0.101 MPa, the crude feed conprising one

or nore alkali netal salts of one or nobre organic

zongisiayst 1Qhe andithewynde prodatt hae adeint contazit af akkali insetalf andikaline-
crude

. j id L Xt h f, th
cartl bncifty il Yol et afios PLalanes 206 of thopomertanatinl metal,
and alkalhdadrth MEHB in matdl satdar dr%@ﬁ@&i&‘saihtt%% %581?@ oed) @h&g%nzgontent‘

alts of organic acids of at |east O. gr ahs
of alfali mefal aline+epgth metalainymetal salty bfioggapiernciisassdetermined by

AS | east 0.001 grans of. one or nore netal s
]?\?g'?nétx@opllj%SG of the Periodic Table, one or nore

coffheimaatiof alss proyidesarmetis of Srofiang a GRIGH ?Focﬁlcﬂfcoﬁl!ﬂﬁsing:
Peri odi c T%g%le,, cal cul ated as wei ght™ of netal, or
contating # cruds feed with;ong en mase patalysts tmprodues aitotalpgoduct that includes

e o R i b R R BBRR 5335 wd i S,
e L e pmf ety PO i g
| = ’ I

contten of tk}éal [ ne_thg‘lq,
graug, at-|Fast ghg CplyEHiles.qeT gnpet eptalyiient lowh0.601 graes of: one or
moré&Metaf o fCo?tHF_iﬁ‘B lof Eﬂ'%?@tiodi%l%'o?ﬁ ok Hl%i'e?@&#lﬁ%l%%g 3k ond OF more

netal salts of organic acids | € crude
metalihGemgi Goluon 6efthe Periodlid(Falile, roalcalatedusdveipitalfintetalear fbtures

it aly, 10 tal salts of.organic acjds is as L
*h“"%gt@f‘ soleling °°*§a%§$nﬁ°ﬂé{1ﬁ8% Sish g Hapibhqualyesmereovelegitydn a
contguting izoasisdverl(WY Jall thy SHEE pfodué Hak IR PR Py content ?fé at fnost

conprising: contacting a crude feed wth one or
90%@3#&1 NV eicgnisnbef ibe caide deed, whersi N1/ VilFetonitent isaseadetermined
b _ uct, wherein the crude product is a
yAF:T%ﬁ/f m %’frbg at 25 C and 0.101 MPa, the crude feed

haVbeiyverptinn alsogprovitiecd tbthodef Producin@tAdrudd préil&, comprising:
| east 0.00002 10 grans, at |'east one 01%

f
contsifige g%ﬁ!%feﬁtiwmgm premorsy Al ytts todraduesta total produstithat includes.
e BT e Al P AL BT
the cyuge éeﬁd@yaigspérrgnmﬁfﬁ bmfuha féedon biggeRenhiedi of at a&hziseo.o?m grams
cul at ed.as_wei or mixtyres .thereof;
o o R LB e St ot
catal s conyprisRdCahe\62 nfirk hiktd] 9 fdm CARhAE 6{}?6 ﬁ&?@}l{;ﬁ‘ aﬂlgea%neeﬁ

h71, and the crude product has a tot € coh
more gpmppupds one opmreetatacfrodn {Colien 6o therPerividic Table, rou deixtures

el B SO BB SR 5o o
conterredfred thost 9096 od Ui cﬁ@gan BB o HIRUIGe feBdHRH R Ade grotdgct has

nt act i a_crude teed with one or nore catalyst

2 sulfie eQiiens of /13 %6 qf tbnsmliur cheient oldhastut fcdmharintygen
contelt RS Ao BB By A TREMALSPRES Ao Tinba clently i getesiuied by

ASTMMethod DdR9tle feed: an oxygen content of at |east

oé@gm %arrs of oxygen, and a sulfur content of at
| dHEnenEpRals prayidesa methed ef pradecing a toe prasivet, sbmptising:

onta&iit i S 0 re tals, frrom Col . 6

s} SO Gl 8o B AL S e

the crude prodect;Teherkin the amdEptadwot 16 adiquidaixigeiadgds oC FaPba01 B4pa,
xtures .

the cride %eeé Eavmg, 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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thereof; and controlling contacting conditions such

that the crude product has an oxygen 25 content of at

Wi 2t0Sheisf the oxygen content of the crude fepgrabfdaoazazs

the crude product has a sulfur content of 70-130% of

the sulfur content of the crude feed, wherein oxygen
moEfomeundsofane de meoreimetals frpmASTlhinkits ditle Ba@&ic TaBle, or mixtures

f t ' det er.,m ned. b STM. Met hod D4294.
il SRR oo e s e et
Ni/¥rReconfn0 ot imose 90%Y dfIhé'Si/V/ROcdn@dH: B tHe P BLY %S% fﬂ%tec%de
proé\nqég one or nore catalysts to produce a total produc

a3 g gylig cantentof T 1i0% pf thesutfyur comtane bfithe foeuderfoets wherein
. i i qui d . t 2 d Q.101 MPa,
PRl 8 a8 detefilio B SN iReenST pS 208 G sl comtensisas

detexininétifby ASTIVaetholl M294east 0.00002 granms, and a
sul fur, content of at |east 0.0001 grans of sulfur, and

at 1he48yeniqg alsp prevadessnmathed of produping siongleqredwat, avntpeising:

c . h eri.odi c, Tabl one or. 17
58 st i S Prtie® 8 alsttctpat nctades
the emide produrety wheefreths chiderpréaict s ued niik@re R RiS0Cihd 0.101 MPa,
theTaﬁ%%, ar m.xtures thereof; and controlling o

@Hit Ko CryrEyna ope onmoms alkali metal salts of ogeler mortienganin asids, one
or nibré Slkaline-Sdrth . % of t.he N./JV/E '

cont eﬁjtm. of t?fg&glr%gfgb? gfé%‘?lf%% Jrgattic i, o Bregme heig the
crudg feesd hayings pen gram oﬁcniﬁ-fteﬂ%wﬁ} ¢dnens of Alkali eRpiled afaline-

Fe content is as

carth il H eI Sl St Aol phordenst 4 AROLATRms, wh residue conten

f atdleast 04t @huits BEEbsiae; P | |
e Egﬂpr%‘vi des g%f ﬁ%gmé%{%uci ng@gﬁﬁﬁ%ﬁ%‘g’% ot more

I
metals gqlﬁrgn_ 6 ofshe ngiq:digTablg,ert@rﬁmel comptumis @f ofic 8h6re
. _ t.al J t.th i ncl ud
metFEnedimb® i BCHCod: RN, arih Ri mersoh sed Souralling

e cru

conthdtipgiconditinhssuehahat e GuadproBudthibs Yistal cbtent 6 AkMfRetal, and

n .eed conprising one or_ nore alkali nmetal salts of oné€
alka{s?e"‘r‘ﬂﬁ?eﬂq%ﬂig éthlin&tﬂgﬁf}lﬁmf oggaRic gsidsafieb mesk0% oétheaontent of alkali

el Rnd .Qr re Lds,..or mxtures
et it St 208, RmdB 0L AR s BT 2hrf A 83 cruce
prodpgtdias a gesidieaionteoho£70-130% af Krl residis entend Bltheldeatlel 881, and

rih. netal, .in tal, salts of organic acids of at
Whell%eaés teg bl &ﬁﬁﬁﬂdéﬁ&hlaeﬁwa@ 0B iedatsaltpef erganic acids is

as detertiniedbylA STRITI 18U find
Y efod T8I 18Uhd @qu@%ogxlt&njg?% zrs?cﬂ:?e neggh?f AFTM

catal ysts conprising one or nore rom
MEﬂ'@dd?S%ﬁe Peri odic Table,. one or nore conpounds of one

or tal's from Colum 6 of fhe Periodic Table,,

o TR ensUB o P UHES RO e P ing 2 B e vatgpomprising:
contagtinglh tiude fesluwith biebr bR Gt BIRSHEE 2581 ﬁroh&%ﬁ#lat includes
h ﬁ@?terg of alkali metal, and alKkaline-earth netal, in

© coude produgt, wheredn thecgads produst tsa liquidminmes at Ve d N 1 MPa,
t ' I nd _al kaline-earth netal, in
the i@ R hafing ot Bt o B 1508 i BB gt 0. wisms of
resideg; auda Bl NiddRetcohat 6f 4tesHstnl 0000 ek, @ af Rad3%0Pihe
e resjdue content of the crude feed,” and erein

t )
catalySts fOuYREISEE oRelox moTermeals framdColimal6 ofdhe Beriddinalie, oneror
more ¥Bidb I ' ' kS as.determn ASTM
e R Su o8 D0 br RGRARLLIARH Tohing 8 3¢ HEPdurToblR o myntures
theregfsamd 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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Met hod D5307. The invention al so provides a nethod of
produci ng a crude product, conprising: 25 contacting

VE0 2oosetsbeed W th one or nore catal ysts to propug®s#os 042426
total product that includes the crude product,

. relnthecud du UId mxture at 25 C
ngﬂge gonfent 1 dﬁ%&é siduecontent is as
deterrhidled b g@mMégﬁd(ﬂFg?\I@ ontent of at Ieast O 1 granms of

residue, and a tot [VI Fe content of at | east
0. 0Gbe annmrsalsmpmvubs b ezshodefproduditgea cimde atodutts comprising:

corfgiTgs rak Pt o8 OF St FisTest BhpOtHRS toel Grrgf that includes
theBRiid prOYiR Swlleral i pR Rkt ib E?iﬁg IhiXBirE a 294€ andb.101 MPa,

mxtures thereof; and control contacti ng
ﬁsnmg Qtigaar nadre abkalidnetpl salis of oeasr more@trgdnic acids, one

Of'gf’ Vggﬁ L? P'éeé Sﬁlﬁ%"f‘ﬁ’? 65{%‘(%)ﬂ<)§%of t he Z[;é{s/ V/ Fe congem the

crude fedHaving, pdd gl ¥ &udé Bl rssaam; Cg_@'ﬂi SWYCy ztcBﬁteﬁféfjaQIeast
feed, wherein 18 WO 2005/ 061669 P U82004/O 2426

0.1)gramys, ad @ dpfakgentant ofalkelb metali andhlkpjinesmith metal oo mmeszloslts of
orgfif) o8 pPUDOGD BB arddPer3ust G5 610 n&%g AP more
metalofiomi (I‘tgtamn 6{0&’ e Rdi-mdiwrablé;@ﬁ’ita blr ﬁidtﬁgcc;mﬁdimﬂg 6f biiormore
u W one o0r I ca SUS 0 roguce a )
mﬁlﬂﬁﬁ&? f@%&é 0? the: Periodicy e, o6 nyires thereot padieentrolling
cBn&B%g%’uHﬁi%ea tHex tlhhﬁh' bHaotelt & eﬁf{algﬁ_’ieﬁil and

[
and g 101 fee conprising one or nor
alkalineagarthrettal, mablahsadxfs oﬁ piganic avidsefat mast 0% of the, cont&ﬂt of alkali

g el e o P sl g p 0P o B and the

cmae todglct SR m@rébﬂtamcdfu;@el FREHf the VGO \EMeHPST the brude. feed,
&0') content of at least 0.1 grams, and a total

wh@r@m ¥G0 eoniagt jsasideiermnived by AL EMMEthnd DS307 fandwontent ofnlkali

Lgan of .0, 0001 gr,anms
"ol aBlibeefi, PR SR SHorfini a5 4 8RBy AsTM
Metmﬂa])BIBrom Col um 6 of the Periodic Table, one or
,e conpounds of one or nore netals from Colum 6 of
t he

hfeWEl&}Oe alsppravides a methogdrof produsinggrorudgproduct, comprising:

conb e e B W SO Dt

the ghida Ipmthwta avheteinriieaiyde produwdt & a Hquid smigfur@at@SriCcandd. il MPa,

of at st . 90% of th content of alka 15 ne . an
the Grul3 feqtthainig, per, R Of oFte fertap 3l N@Véﬁe cep@ah?%ta%qsag-ooooz

grain, dod% CGOARntcRE s at MMt ?1@%{/(30 d o& aPlefd %?LE ofthe c@ta}]S@Q comprises

content of 70-130% of t ntent o e cru
onefaggieire mebads om Cabdnodnifee PericliaTables weror mente bymp&STds of one

or sk AR POt Ol ot of Reriiia ol oramifFints efiPE snd cqaolling

contadting ciefifdn¥starthyihé edide pﬁ'@dlﬁpﬂas[& théil @h/\ﬂ’ﬁe d&¥ent of at most -

i nvention al so provi des a nethod produci ng a crude

909’@ phthgdNi/V/iEe ﬁpﬁtﬁlstl of ghe crodefesd: andgfha cmﬂa pm?e@sr}u Y &Oomatent of
70-PA0eR B e oSl P e oo by BRSO iaahis Bdtsrpined by

ASTMI Methiod DS30T] 20 INiEV /Bt cdBteft 1828 dSedRihedFRASTM Method D5708.

The invention also provides 2 method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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the crude feed having, per gramof crude feed, a total
Ni / V/ Fe content of at |east 0.00002 grans, and a VGO
WED00H0R166 at | east 0.1 granms, and at | east onﬁ;-gﬁs-‘tob@mzﬂﬁ
catal ysts conprises 25 one or nore netals from Col um
6 of the Periodic Table, one or nore conpounds of one

or moreatkatineeinth Metl eatts@flongTor fropé ofgdaRictRidsOsH hixhty BiercdF, and

and controlling contactin

t h f:
the E%‘ﬁa ??“1 A S‘% gramof cpidedeadsia t‘ptab@nmqnt nfalkals metadu and alkaline-
earthinieYal g Iﬁ@tﬁf &F‘t’é O?Erg%h(?%ﬁfg of 3Pl %&pr od(g)@& N gl Fe s% Ohe of the

of the cru cru e
catabystst ie obtairable7ity: LafYinifig 4 ReppIAQVitoDhEH m@fe rhétas ﬁ’oﬁﬂ eolumn 6 of

th k)@? %rel n VGO content js as determ ned by 30
© Ne9ttis L lsPre ol frprRicpmpends of oap or mrmew@wmﬁ of the
Penﬁ&EM‘aUﬁ bP iRl Sheredfis Pfd&i%@@ﬁ'cgtﬂlﬁ pracls&Y n%n%'mg the

net hod of producing a ¢ e pro cormpri Si
catalstshbybeating acprecurste of dheccatilys imthe peesenty & @rloabitié Sulfig

duct t d th d
B B By WL e ot
contﬂtxox%sﬁh g b rlde IBBéuct habg tcS%ElUédﬁtécn? 6 AR AT Rlelat 'aﬂg allfine-earth

r.nore, al kali nmetal salts of one or nore organi
etglcinggetalyadts of grgmczs@lspﬁ BtIB6S 0T HIBR @emwmh métal, and

lkalfE St 0 16550 S B s 5 R e e B o
alkahmemmcmkalmeammfmamy HeméREEhlts a;fbp%aalc &%ﬁ@&éta%med by

in netal

d al kal
Asﬂéﬁ%ﬂlﬁé?b&n?g ail dz Iopeat elazefast 0. 00001 grarrB and
at The #MenfBE ad }Mdes%%&h&%%?ﬂoﬁ%ﬁgé ?@?!ﬁq comprising;

conbining a sup ort wt
cont&jlngrm:rﬁde)fee& mﬂnemﬁmn' infnde catdlybis@o pAdACcOL tdmfp@oduct that mcludes
f

ound ne. or re netals. from Col um
the PR, hergin e Cruk PIAUE i B diguish mixuas 6 85,0@ e 0,101 MPa,

the @meadey@haxﬁﬁg Gef B offdRid f&&&ﬂmfag g{?/vﬁé{;@ﬂt&ﬁ fQ%fl £ 0,00002

heat i ngi precursor of the Cata rese
grmr@n@n%at east @nQ;Qﬁ the catalysts idltaingble bgrpmmhimngta sapport with one or

w40 ontrolling contacti
mord BB R4 Couin B¢t rortoc e bt ionsangpungh f one or more
metaemﬁzmrﬁoimﬁnal dfahd PéiRided Talé)Gbr RhikirddtBer@af dohhy 9&@ E?E?Lalgst
0

in met salts of organic aci ds of at nost
Precyser; qsring the cptalyist by heasing thexgatalyst pescuesor in the presenderof one

or it oBlfuF ke SRPOS 25 Hpdr ke B AP oF it compeofine

contasting conditiomsesuah thmathecrede prodantihas @ eotaAlNiVv/Fe Qb&t@igﬂ 1% most
es a

b A t hod 18. The |nvent| on al so provi
90% (s QW W 5B P e tord. BRORSR AT Vidmgorions fogs detegmined
by ASTN Beetidadsyogr ude feed with one or nore catalysts to
produce a total product that includes the crude

pr Bipisventigneal s protnties xemude cqnpokition having, peigthsh dficikider
t he _crude feed having, per

comp%glg%loq& ! ﬂa@of o} hygiogpraaps vithe hesRemogeAiskibution
betwéeﬁﬁt" atiOREORC 2ty PG’!BMPQ”Q 18st b, 99??&’& 0 E{dltolagrtbons with a

cat al ysts i s obtai nable by: combinfng a s
boilingfangs lsimbu@onrbcta/lesn 2607 and B2 °® anh. 10hmageau leski 0. 001 grams

of hygiB0ecBon ity dooliienissEnt Buen Retipen 5o oot GRS at 0.101
MPa;tané b t
a;tand peiterttBany Elsiﬂﬁebﬁt 163% @bl F:%Fﬁ;scdfroﬁg or u@?gcétz%igﬁ% ﬁ&- gram

the cat aI yst heating t st precursor
of crude psahst of one-

The invention also provides a crude composition having, per gram of composition:
at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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or nore sul fur containing conpounds at a tenperature
bel ow 400 C, and controlling contacting conditions

VW265/061669 t he crude product has a total N /V/ Reorus2004/042426
content of at nost 90%of the N /V/Fe content of 11

res 18 hERinel B G Nl Bs0R e oraestipigg vt o
of MORIGHAROE} ApBRSIRY Bttt REATORIRICR conteis s

onposi ti on: | east rans o
det@mbmd bmsmybﬂmdéﬂfiﬁﬂuandﬁs asbhﬁl#memc&ﬁe:ﬁ@@deﬁﬁﬁnﬁéd by
| east 0.001 grans of hydrocarbons

at
Asmﬁieﬁl%t%ﬂf i'hg range distribution between 260 C and
BZOIKé mffelﬁloh%ol\ﬁ@wd@é ahﬁﬁx%ﬁ o@p%%cﬁlg%@%%&) t, Somprising:

drocarbons with a ling range di
congaggng;a SHide desgl \@ﬂapn@oqmgm derdystsstngpropusa ndotal pmduﬁ that includes

e SERTBrodl. hE8 (R ool 025 it e, e
e oy TS AT i o hroo il s o
of tﬁ%‘g@ﬁﬁ%@d’ hrenbininga sepportawvith easor mo@ xgetals:ﬁomﬁ

o e B e S e 380K of i i el from

Colors 6a>f\lm Wodua'fabje, ovimidbiRtsahereef) to frodtde AedlFstiRAYFsor; and
forngio il? t hI east . 1.5, wherein MCR content Is as
43 9/’ gaing %Fﬁé’d’sﬂf%@sm an thegeseapmed ansrms gnore sulfur

conRHMESmpsunas ?’ﬁﬁg
11| nve%tl 01?1 alasgtdf{reg{\yg} es a method dyﬁpro ter Zom;}%
congitigesch thas therdradeproduct dns aMGCR gomtentrafderfose)%iof theVIER

confly 8, i g ARl BRI A e

D4538. condensabl e at 25 C and O 101 MPa, the crude feed

. a ﬁg content of at | east 001 grarrs per gram of
invegtion alse peavides @snetbwbof poduding & atude psaduct, somprising:

°°“‘9@°"% LAY wifER o bt Forff BT prof s B3R pocughbmctudes

the grudeeprodugy,onhitsindhe orude prodioy ie comicababld 4% °CERIWITY10MPh, the
dg. di c Tabl.e, or nmixtures thereof, to produce a

crudg; fee me ggp leagt §.004 SFAMSRET EfFan Qgg@ﬁy #eedpynd at least one

of thaQafaly3f Ha 1gca3ﬁcfi‘é YL dRERMYDS Wit arhélglg% ?%Scﬁ ol e?ifgta&%e from

or nore sul cont al ni ng conpoun
70 Aol 180, S oty 1mtj6@%rufrthﬂ tbtahgumbcrttﬁtpbre&gn deysbré biee distribution

i ol CEN AR REEShedlo Ui borias e
distribeiog isnsMeRreaRl tAS’Pl\aﬁﬁetﬂ@& B4R dRYn A gl}(g w&gtgaﬂxg

D4530. The -invenfion also .provides a et

condifiong sesh§atthe crvde produdtibas a MGRpuf at inrogt 90% of tedVIiORgo fthe crude

LN S IS i, i

whEhcinnerion dosiovigeothiie bampoRaERAR) o
the 20 crude feed a MR GRS gl'%-l%&c@ﬁ%osmon_

MPa,
at meft ég@ grammofay S, afreermingd by ASIR MetbodE38% atmostr(003
grams of sulfur, as determined by ASTM Method 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 grarns of residue, as

-
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of the catal ysts having a pore size distribution with
a nedi an pore dianeter in a range from 70 Ato 180 A

W edesme1sbeast 60% of the total nunber of poresPCfmtsﬂﬁmuns
pore size distribution having a pore dianeter within

&%&W an ore di areter, wherein pore size
é&% andhthe oppipasstion bas s ddNpabasmost 0.5, as

degaﬁgngtpgyggh-mlqﬁm% ing 25 conditions such that the
crude product has a of at nost 90% of the MCR of

t heThe nyentidnedsh, promideea nrifERomposition Ravingyipee drafty o Eosition:

o 00D B3 A S5 St A a2

. of 195i00¢} ag HateFmiRbd BY ASTM mh&ﬁbsm pﬁé u&vcoﬁ@BMtMﬁtH& g8 weight

E385; at nost 0.003 grans of sulfur eterm ne
ratip of MGR pﬁr@tgntm@asplmndnmconm of d Iestyt Apandathe mpohmon having

TN e A S B R AN S R eons R dS R Mstho B, et of

Mﬁ?ﬁfm’mﬁd b%“é‘TSM‘MNEfﬁ%%’@%%%%ME? i iugeg astalicncs s os
d t%m%qﬂ'gmﬁg%@@pém%d by ASTM Met hod D4294; ot st
ASTM
bt E o Rindt, the Bloshiahe B3y HEL T PAAEHARN GiR e or

mom?'ﬁhagame@s mngpsamaﬂé @dbﬂﬁcﬁﬁg 1ot ﬁwmﬁe@r Xﬂ!ﬂef‘fé@c%\'fhat (?) has
0 an i on as a (0] a nosS
n°tg/b ét“%ﬁ'i'ﬁ"?‘réfi KF‘IA otigaalbediatilleds @)ihes eomponents
havﬂig%pcapédh\/ﬂtﬂzﬂ)%r ab&vreuﬂ sn& Emgﬁdé feBf '1&9.T 0. Bg&axﬂé 8F9uef,

conposi ti on: | edst 1 grams
conw@p@qtm@ampf A@uwm () dompRiSes; h}dtodams dpattign affwhick have:

a boind ERRE S ATo RUGHTGOSE, o (Y Wokia Feinsmnes giibition
betwean0B026PA0ORE St 0901 MPa, Afbofling gédlsnéun %r}:%&r%w °C and

g&ﬁpOSltl on having a TAN of at nos
300,°¢ 24 8. 194 MParbetingyrangsThistributioubeesen 30(&3?@hnd #00 *CAEF0.101

m%s%nggr?ﬁg]ﬁn? eI n Q?sstﬂggt{ﬁ e er%qh%@d‘?g c&%ﬁi}gﬁ@gg@) has,
per giam wfcsmieefeeﬂ:ianléaﬂeﬁtﬂel gtdm cbﬁhyﬁﬂichﬂ:fdm@hﬁn%g ggiuggmge

cisaiByEREIT W st ech o eromectivdroabonsionving eboiling
range @mb&tﬁ:h H&ﬁﬁeenﬁ@b °@5i 20090 £, 107 Jod, {ﬁf qbd]e%}mﬁ gf hydrocarbons

distil and/or fractionally
havipg mb@dmtrsngﬁmn?@lm br?wemmuﬁﬁ)md mceatéo 1 GENSPa @ 001 grams
as ,at.. | eas conponent
°fh%5ef§9*’éi° Yms ﬂ&&é‘ﬂfgefeage Qisipthian beien H0I7G 6ad RMEC a80.101
MPag 3&% ev o% o gdﬂ%g%%onéééa\?%@ b{:.ilhﬁg r&%ﬁgﬁs bﬁ{o&l H%éeglnrhoo °C
and m)loM@aﬂGq}jhﬂﬂ)Tﬁl\bmf 20 el 0.1P, leemt 03] ¢riin@ ramgecfeom 0.3

B b S S bsi v
(8) cOmibfides rial, vansiambai |1ﬂoﬁg(}?/%ﬁ.~9§t xéaswobb@ﬁ %lgﬂmsk?ﬁttmwme

400 gand 650 ' C at 0. 101 rgram
per grau @f cyudg deedpfi) pampnises QUI@G‘SL(@M lﬁciﬂt &9@010g1ams@n§ 05 grams of

sul iR ¥ H9mbRRde' 0% (OHAS at least 0.001 grams of VGO per gram of crude feed:
(1) has at least 0.1 grams of residue per gram of crude feed: (m) comprises oxygen
containing hydrocarbons; (n) one or more alkali metal salts of one or more organic acids,
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof:
(0) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid.
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20 distribution below 100 C at 0.101 MPa, 0.001 grans

of hydrocarbons having a boiling range distribution

W2 24080616690 C and 200 C at 0.101 MPa, 0.001 or po%nRbenssnd2426
hydr ocar bons having a boiling range distribution

ny oy pe oo B ifycflion 15 reyidun B PRBHEGH it oue or

mopeofibe meHfls r aompdfifions atordinkQd thd\ineentindcAde edhaTS
a boiling range distribution

obtd] g%g‘rérocar bons h]%gi ng i
"BEERE S 1 Vies aephihg auderrupennds mpge valptile than naphthacrobal crude.
of B sonfAShhddi t : tn.a range forom.0. 3
to 20 0.4 ?%8{1@’0# gﬁéﬁ?‘%’ é;s" ?%V‘dn?"gsmgﬁfq%maﬂoaﬂm one or

mopfi the ephwids br odmpusitieBatcR g @ te iQvdfibnMPRicthddDF contacting a

oppni ses nickel - vanadiumand iron: (h) has at Ieast

cruff® 61 580 Al et caalietsp P skl mypeiset et incliles the crude

ol i S 53 by 058

a MGE coptentaand: G suon olerydafisd @ aialipnss GhRM 8id &ed MCR
. a at t . rans o resi aue er

contefk S pt it B Bogigi Camphaliees Sy anda e arodyet MR

contentlis®? padabittacting cORBLi6Hs AP Eshtalllsa shcl'B] g g{l In%st@b”/{) of'S;

dﬁge or nore prganlp_a0|ds, one Or nore a ne- ear
andfpr(b) the gprtactiyg conditions atsroontyeldersuch duit d weight ratiodfu BICR

thae : rl&e | east one zinc salt of ap
oS ggﬁlﬁ% méué{le ;o‘g‘%g?)oér é{ %51’%%]6‘?{‘5? Fenten ﬁ‘@%‘ﬂ?ﬁe Bigduct is 1n a range
frorad Setoi X0, 2a/1t3 @f1.4n organi ¢ aci d. 22 WO 2005/ 061669

PCTI US2004/,042426 | n sone enbodi nents, the invention
al sB SpMG¢ ments, tsnigrersion aisorovides én ermbipatiorowith bee or

o SO RS aSSR I e s N oo

whiehythedydebgensowce ist &) igageotiindb) vlebgdnogaky @Mritiabedd) lightn

: ' hodi nents, the invention also provides, in
hyd%%%?ﬁg?% g&ﬁgﬁaaﬂ or i maxtiggsdhereof ne et hods or
CoMpest ebSdiatnty Helfvdntioh ARol . . X
contacting a cr ude_?f eed \?vi ?ﬁoﬁdéﬁgéﬁ, %Po?oﬁ:lg@aqtﬁ)?gltﬂgg?%or
morg pf the caethodsgir sompesitions acchrding todheitventidre aanetbisd of contacting a

I ' ' t rude feed .and cr.ude, pr.oduct poth
crudﬁ ave a &gﬂ%é\%ﬁg%t @ % c%’rﬁr ‘iﬂce gﬁataggro@gﬁ th%ﬁ’t’ Wees thg,erude
produal) whersimnthe trude €éedds céradeCh PERRYLE 6% G SR lor l?d to an

C

Py e.feed MCR content is S, a sumof a crude prod
° Sl&"gaa‘blﬂé{ﬁenes content and a crude product MCR 10

co i n ' nditions are .. .

Cont o ERbmetR B UeRibh Mo FRYf s BRidation pihgne or

morg ¢ the hethysls ba compesitiasdictording tatik R0aiton] 4 Aktiaahatddprises
a MCR content of the crude product

wei ght ,rati o, of L
congBg a%“d%%ﬁ%mtgr?ég OF BiprFRtalysts imthe presgrcenfadzas and/sr an
hydragenaidaitee dal ‘ it ‘that: () 3 TAHO
4 e%rbodi rrg nt sfémtl%%l | %\e/%lﬁ?‘% cl)1 ﬁ%g’f’é%‘%ﬁgr g%%légaét ; &arr)]ﬁ faticof a gaseous
hydregapsioteseito thewirode feadisdn a rasgenfoorm 50800t emabEEBeREs of gaseous

it di to . the i tion, hyd
hydr‘fs}%e'uﬂfsgé%ce:p%p gﬁc? g-;l%{elr Iﬁg gw}c,ig he Z:,qlng\é{eﬁa dv{g?hn@qeaqragorrg; ggelpgjralysts;
tHeheledied @R ; ROy | i
®) h%gr oc arrbons ?e%%%?éﬁgu E%gs ;oan 8j lg% b% %I%%& %arrggl pressure of
the hy BEbsoures; (@dhgr@bﬂmdmmmp’t&kbés suchehdtitioncralds product has
TANRIFIYs P65 0.3, but %{Temy arggle% rl].lp te E]s I%Qsethgxi an amount of hydrogen uptake

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

o~

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

normal cubic meters of the hydrogen source per cubic meter of crude feed; (e) the liquid
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nore of the nmethods or conpositions according to the

i nvention, a nethod of contacting a 20 crude feed

W 2095/66466%r nore catal ysts to produce a total pepddsiosnizeze
that includes the crude product wherein the crude feed

is contacted in a contacting zone that is on or
hougly sprcsvelasityrof gas amtiontbe hpdrogen sourdenis aplemstdtito'dareadt S5 b, or

ol 8 B0 AR 6 B e B LR e e
durinfseohiavta GE cohtdP8hE fnditbireGo TPA e g‘o?x?S(?Egb &L 4 i liguid

crude feed wth oné or nore cataly
hougly spacqvelosity of thesaa aud/or the hiydrogey eomeoisrine ramgk from 0.1-30 1,

' i it ich that: :
end 308 bt ATl dne BithedeioRess S 4 e RlabL PooaPa; ()
a flave of the gas amntfer the byilfog8Y e Wik g,@ﬁ@éﬂoﬂ’ﬂ%&ﬁ§ Eoﬂ{t:ar o aflow of

asequs ..hydrogen source per cubic neter of crude fee
the Gl 5o, e eride peodsiot At oF e | iy, of thbyrusofies )
a6 7L sl DASANER MBS Ao B o

norrpad)cubicenetersef biydiogeis perasubitnhetseof Guddifebd ﬂk?%hegd?'ﬁd&ﬁrki@&t has a
rogen

ot ?‘gﬂﬁ“ h{as AN of Iéess t han 9 3, but the
0 “ﬁ‘g & GORINEASAIRE, I, aBON 508t ORgiomegydA%pl thk 8/ \W/Fatontent
o b b5 000 s S REPOREL| B 7DINRSH 0 o
sulﬁ;:w@n@gt gﬁihe druiiatgf@do(mhﬂmmrpm@lca?ss a ch@ ;:cﬁnérﬁmgao-m% or

. or mal, cubi ers o e rogen
50-1109ek6 YOt et i e 490/ Pecabdepaea s st content
of 733304 020011064668 Risidule 2B RRAL HBE eRide BB t}éﬁ tlﬁtgétgl?e product has

vel ocitty of gas and/or the hydrogen sourt
an oxygeacontentof most90¥p gt mosts7 0%, at mmst 5096, atmsdst 20%her 4t nidst 10%

of gkl B RE R e 2 o ablon o e ot
metat,cmtl atialing- et tad i rRetil Saltlofork a6 Beifis OFAt3Ro2 @@%acfto@ost

hourly space vel ocity of the gas an

0%, fstmpst Bt s rasieht oF Rkals etmtcrndialiing-castl et in st salts
of orgfilc b n E ERMEePl tfﬂe—vgl_ﬂg _oggﬁ/ e:tt?%}, r%%%rng %g%ag]ing, is at

source is in a rangé trom
leasttli (Qake emde produbtchal ygb}isnga'ty a@af]a:‘ec bs%ti xﬂ?s'ﬂ 9g%r, (ﬁt?z?bﬂﬁo%, or
o] ounter t a W, O t he crude eed, | t he
st st 0% BBt St o7 1 aredafeed ot A6 4H) the o prodhas an APL
gravity of0-13024 of &h API @M@%&M@{%&@;{@% (@ :Méiﬁgggsl%dh& hasa

at nost 80 and/or in & range
TAN S ah10stc3056.0t mast Q% o4t thystl BOYe at pest 208k ioe atmebetr1 004, of the

: he crud r ct S 10 t ot al

AN A8 e i of o Rl BB O o 051 b SR g0 01

mdstsorhe nblodinfentd\ithevink idks, § gﬁﬁ

Eﬂ% ?he crude product ﬁg?ﬁg?l}%rﬁlrggz%gjgt&elﬁ?ﬁgﬁo% ~130%6"
more )rlgedn 4thods Qrrconmesitions aepording tocthe inventiom aonettiod flmechmprises

; has \/ ontent. of 70-130% qr.
consfl § S 1 B A B0 ot pons
reduceraudatept afthrganib asygenrodaiathify 6aApARIs 1PWhich: BFA% Rkt of
110% of the residue content of the crude feed; (o

9 -
Sde"‘teg QrEARIERXYBER BRIEPOYNS isimsduged sushythat theerusietproductrbas an oxygen
0 04, at t ,40% .or  at nost
comt e oSt e of e e Phert df o Bt 151 hrd et B Ctippunc
of thecyrgatiic pxymincontaiingcimpainds ostizpiides afmahikaltiof aWRitdkylic acid;

nd al kal i ne-eagth nmetal, in nmetal salts of organit
(c) at zegptogueépm&puwggf ﬁjg@s/gang.v[ O%¥gsR containing compounds comprises an

alkali metal salt of a carboxylic acid; (d) at least one compound of the organic oxygen

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at
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50% or at nost 10% of the content of alkali netal,

and al kaline-earth netal, in netal salts of organic
War208806166% he crude feed; (q) a P-value of the

feed, during contacting, is at 20 least 1.5; (ﬁ'ﬂﬂﬁzgomamza
. crude product has a viscosity at 37.8 C of at nost
casboye) componnd of B@%rganic oxyigeieohtaiBg SmpdiRdY bHEMSIck %
a t.he lcrudg’lf ed, 37.@3 C (s) the cru%le produlg‘t§ has a{:%lsalt()f
catkgylic pot "F@“BIP ﬁmﬂ P30 9RTBPIISES OnPPT Hrom/netalsofom Kiolamnd2 of the
Perib&ie tabRO () He drid y ag.a TAN of. at :

nost 90%Fté at. rmset15 rgg%ﬁ ilgstdg(r:r%g[?ﬂépg&}o(’ﬁa?rb%¥ c%&gm%l’g Organic

compeynds pigg most Yfeof thakontbnt dfeonrcadxye dormmitingl orbahid
.2, or 0.05to O.1.

-fromO0,001.t0.0.5, 0,01 to O
comp@ihs in 31%’%4?0'%84;&8 oL ,?g)taﬁ least pnerfitemoxsigen containingompounds
in the krirleféd GHigiRdted i r - or :
conposi tions ac%%ér’lginﬁgﬁ?gﬁlf ﬁgﬂi cﬁ\? gﬁtclg%%ﬁy%é %qﬁgl&xgtc;ﬁ%qmc
OXYEEB FPRIPeBRdS. cont acting a crude feed with one or nore

ca ntxolling caontacti conditions to
iyl SRR 2 LA PR BRI SORUIALENS 8 one or
morecefithe wietttods or ebihsdbitidR)acdordRB!S Me iﬁ@entﬁ)ﬁl & ﬁfeﬁ%d%&%ﬂh&ri ses
ounds is reduced such that the crude

oxygen cC 9
contﬁnﬁx gg.cqru cgthbx)pg ehieee eatalyets in whicht (ayttetcred®feed istdogtacted
. de feed: t | t .
with KA Orf OF e Uorelsrd 15 GG pEERI: sl by o8B0 Rigusecond

conpoun
temperatpe, andshacortadting 2ahditiohs e ¢aA@SlIed suth Bfat fhe firéCbnkting

[ . d of th [
b AEO TR Lokl B R erasmmmonie: (o e
et DR ROPE) ot v R B BRI B ot scoons

organi ¢ oxygen <containi
hydregep aiptake conditibn,raad dhe teaipbratire of drrfoetptile alition (€3t 18dst 30

° 05/ 061669 1 US2004104242 | t
R AR b e it
contactedwitt@dedst B G thé BdthlySf at 2HcR wng%%%%&f@g?n‘g‘&%% génet'ic%ing ata

the metal conprises oné or nore
secongtemperatype, angd dhecontasting corditionsare cartemlled suticthatths fiast

- LAG cont ai pi ng_or.gani c, |

G e R T M—
hydragen gesistpensthied daing brmtadthgd(e %?Hl%g@n B %Hﬂé}&tea Gubiflf

crude ﬁiﬁ}%d; and/or (g) at [east one of the oxygen
contaghiig And Mg oRtiRg FrRRsiitions argalse eontelipd euchahitghe etuds feed

£ i ' -carbaxylic tai nin .
ekt SR B el AR My LA el it
first and geaoni eatabist and contaating, ofithe @adbfseatahe theVirktbalihst $6rms an
r&et hods .or. conposi tions according to the

‘s of ,the (
m‘“alir%\gfger&’?%‘h"i and Ry therinftial Grdeipsedict hay aCbANaE et mgsted0% of
the TANWEehd Qade W : ¥ in.which: (a

° the cr udegef !é&eeg,halng%?gﬁ% %ﬁé%%%%%&?ee@g@% ﬁﬁEHF(SF%@d
catalystformy a exidgpredutt, rsd whersirethatorude frodioph@ra AN of at most 90%

Ing..at a.secqnd  tenperature, and the

of the JAN 9f P%eﬁgméﬁﬂaﬁ? POAECt, () SOiACHBE ischprinpmnd ihastacked bed
reactof;i (hp o arting Gs | | r.

Chan o og i bafd iRl Shillafink Bedoal GETH tPplige MG
Confa"f"%é‘érl’ﬂh 80 gdglitional eatalyist subbgqientiercontacewith tRtond od hBe Batalysts;
; diti.on and then at second 15, hydr ogen 5
§) one A TS B Hvahi il ot s coudeed BiopBtacted with
an additpirak eatgl9gsidh theptedes | :

t enper. at gr e of@;}ﬁe. gﬁ%ﬁﬁﬁ%%%%é’ ugégns p%f“%%%@?ﬂé“m the
vanadipm cataly gt o) hydrogen is generated at a rate in a range from 1-20 normal cubic

meters per cubic meter of crude feed; () 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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contacted with-at [ east one: of the catalysts at a

first tenperature followed by contacting at a second
Wikez0080@66 e, and the contacting conditions arepcT/Us2004/042426
controlled such that the first contacting tenperature

is at nost 200 C |l ower than the second contacting

po:tigntpéﬂaa_tgena‘ated dl)rgﬂigeh,mdmthn'g &oﬂtﬁ?ﬁi&@%ﬁ dlsdwohfidlied such
oRt acti,ng; (e) hydrage s is generafed durin

thaf bR THEkas (i 4 HeRn et 3 coymict e im0 chsle eed and a
flow @i tHeQeh&dtcdUfdrddaal (éﬁ)rtﬁe gﬁ:ﬁg geefd“zi? font 1;:&‘?@% aﬁaﬁé@%ﬁf catalyst

a portion of thegeherate rogen,
at afgsidemperabie and subsedquently withi anstdditotabetapst acatoyd temperature,

contacting..of the cr feed and the first
and¥lf oA coRiGhs ded oRalied bl thaf s et temapmtugn i abilenst 30 °C
lwfehﬂlahﬂidd Cp er?g :cxaal. Hﬁﬁﬁ Og.dﬁfn
° 25 the T,g\lailb%f tge cru%cgyk}éaelgg ang contacting o%gc?‘r{e > the

C
crudgdeed i costagted witlbatuadditenal catalyste emdhthe contaatingstorditions age

in.t d duct TAN
confEpHE =l 64 G nfort o e ot e BinReic of g néheratod
hydpogedyaitd/or((g) the @Ridedeed '3 subseR 8t d¥Rhcted \ﬂtﬁﬁ@&ﬁ?@o&f Batalyst at
reactor; (h) contacting is performed in an ebullating
a S"B%‘aic‘ieé’é’e ¢, quidythe pen ¢onditigng are contnelled:such tiat theaacond
temﬁ&%ﬁ-é R%iea&]af@l"@t subsequent to contact with the one
or nore catalysts; 30 (j) one or nore of the catalysts
i s la some dibodineaits; thesinverniontalio povides, e eshbigaticwak bs or
Wi Eﬂ}; a%ha ditional, catal yst in the presence of a _
mog ok ihs 8 9%’1 freompesitions ascording toghe imventipn.# method that comprises
: | : . | ol 3 {
o A S onsmmoht CPABER o SBEP 1AE oyl f Waforted
catalyst and the S@m@omﬁﬁps (ilmnéﬁa; fﬂiog@!iﬁdasalmm ﬁtaﬂﬁmﬂﬁxiﬂa,g
: C acting. the. . cru eed is_copntacte th an
zirob el e ooy i ot KR DTROE 51 i Cgiyh s wpported
catalystaid the 2&ppiR i2 PORALSAEPRR ntdld e Padzf an B&dikib! catalyst

d’rogen, and the contactin

f fhe _generated hy
' thatgéfh epihsalirested aljademperatureabord 46086 prioh tu suifufizationy{d) a life of

: I Shad di i t hat ,,s .countey to e flow . .
ot et Pt ol of A0Syl gt (MR ot ogghe osatFils s in
fixethhelt aipzdnrried iy theleuderfeee feed is contacted with a

at a first tenperature and

vanadi um cat gl yst ! ) and )

< ol SRR PoLents. 14 inveation slsa prosades) inombinatiosaritnene or

ré IBE AR, i bR £9BSld:! 0%, -
e control I ed s?agﬁﬁp ﬁ%\%‘g&tﬁh&gg ir tb?lgenl%gr a o&fgﬂ?eg%éﬁh?tecgﬁpnses
contaeling a drodecfeed Maih ank er sere catallyetse leistidme; of thd cdyestagen

supr 8RR e S el S B pappued Catst arul metal
cataly 8 {2) ebinpH s AMdick bRRE Rt erﬁr&clexlnbE g. 1%)%2'}13% gﬁiogﬁéf%bée, one

addi tional catalyst uptakes at least a p
or Mg fomposnds efanesy eore methlofroaofoltmas 6+ 1ddsf theReliodic Table, or

mix G STRUTT i o L el W B Dol TemindonTine

gransy er fean 00001 HBY gfindoft B ol HBre RGN Gront EORGEAIMIFo @g Phriodic

| east 180 C. In some enbodi nents, the invention a
Table, qagiop @wre pompeyds a onoer mpteimetals from Cobmensdi-10 bfthe Periodic

TablE e AR SRR 05 b ot rietls B Celbnae o of the
PerioglixeTale, one @r akabotfpeunds oPBACEY méImdth8 foat 8bMidins'631 Pof the

, S\U rted 15 catal yst and the support conprises
P W%F‘Eﬁ%%%% or gixiuges therpef; (d)-compmisesagnetdrinzore 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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zi rconi um oxi de; magnesi um oxi de, or m xtures thereof;

(b) the catalyst is a supported catalyst and the
WOIHM9506166% porous; (c) the nmethod further conppePes2088042426
addi tional catalyst that has been heat treated at a

tenperature above 400 C prior to sulfurization; (d) a
grams pp0.0g}-0.3:grams o€ tone e nstre mivtals froml @dumnsg-moﬂtmnénodm

T, St 8 O e e 50 2 ! 55 A5 e

Tabga; mmt‘omﬁ ttlmmﬁ?»(t) EBpristy A6 bPMoR HStal RMh %Bnnws-s of the
tion with one or nore of the nethods

Peﬂeﬁlfgg'b@ % PBHIET mercoEmneyndnof ane drmaere metals ﬁamﬁolhmnis Bkt the

Penﬁﬂféﬁ“a'bfee dr mﬁqﬂﬁteeas h@)% Eﬁ%JsSpgzg g\f"\"i}%)?e glggaés from Column 5 of

cat al ysts,
the Berfnulic Tahle, ame ok ytmire Compounds k6 BES & m@ﬁtzaétlmtfr@ﬂ ?hoguﬂﬁa 5 of the

.S\, ed catal yst or. bulk netal 25 catal yst a
P me@rﬁﬁ% o8 @H‘é‘“@gthﬁoé (o bas, wmmqf@atamsyaslem 6000 prams,
n nd or nor.e
fronC@DDOTLLG kAL .06 3 30550 'Fggu §f§ +§E¢Segragars of: one or

metal s from Col urms *of t he
morqmetajs fomt Cedumo s, of(the Pdfmidlc Dabledsni6r dloré dbmpvsiids ofbne or more

meta)§ 83 Golinys, FReAEPeriadi Bhblnchranispives @orept ) corpriess one or
mor@mb&l@froﬁﬂ”(ﬁ)lﬁﬁﬁ 'GQQ"tEe PMKFT&IQ@ eog@ 6%{:@ ?‘ﬁrﬂ%&r | o§°‘&° or more

ne or_nore netals from Col umms’

met%@ﬁmﬂﬂ@mnm ofithe Berbxlic Beble,air;miktjrexthereot, () hagper %lra.m of

catafJRE olfF) 300 -LE MR 0% 8 2bon b 3.1 atsoOp T 9reh proins of
one Gahorenaetdls Fdno Colh 6 Bethe¥dtisditaibe, of ?ﬁhye ﬁ%gr.mds of one

conpri ses one or nore fret a

t here
or mgrelxgenaig.fﬁqm, QOh@n b &f thefigpiodic Table, or mixtures e (k) somprises

f the P di
one &*}ﬁoﬁfm{){f?{%% Bree é.lﬁnr{ er etﬁ? k’g}g‘ncii ﬁ‘gélo ?}%rord?%ﬁlcggpguﬂd% of one
or mgmmbtyktfrorm Cohméh TDOfhE Periodib TébleZB0RLREES GRreof; (1) has, per

e T L T BT L R A
Colugfiel S D P SREPALIE UsheQfr c%ggiﬁ{cﬁ og:aﬁ%hi?lfo{e Ofbtals from

Col utms 7-10 of the Perio
Columneldefith eEggodg@mlﬁ,snsnmnnrememf-Qm&mbﬁsésrv@ﬂmﬁ?ﬁhuéﬂb%r

more Sl oS TR oS ) 6 oD e oGS ocere
compbahdsof wickel M&M&ﬁﬁeétﬁ@k&f?f(@ domprized Ry etgzreod}(?n&% chﬁ)Sunds of

metals from Col um 5 of the Peri odi c
cobalpfr anixBestirgel; &) comprises mokybdemim, anefor mnré?od;mpm:ﬁs of

nwlyf)r hu 6? 'dila ;Lt.c’mc% (qsénggltp)%g%gﬁ f C@%ﬁg é?&ﬂanSZ% grams or
from 0 (DGEIILI @raﬁ'lsgifalmslybﬂexﬁﬂd, de Br SHoR& ol hdeMan Lorh mpgﬁtﬁfsrsmr :gfxunes

ther 8_3 %rams of. one or nore netals fro
e%fi ﬁ%m pHsq M%teﬁameeor a0t compeunds of Gugstenger mixturethereof;

f the P di ¢ Tabl
ol i Ol ARSI ook 5B G i o

comppyids, QI)IIIluﬂure§tlmfeof He dBﬁiprﬁds énelaithére nfiifls %nf@()ﬁmn 6 of the
of one or npre netals from Colum 6 of

Periofig TRBH 13 p opmors gt f9re L alen 4B of e Berinds, Tl werein he
| i

molalgﬁ%% gﬂ%ﬁ 1063%11511 rréb Qdc')gt% {9 8‘%]%851?1&%51%%@ JS%W i; gcompnses

one orord eethentsfiOnl Qo 1K oftthe PReGdiOTakle k! 0f md?d €ofipounds of

re u f one
one of Mote S1HES ?rom olumn 15 of the Periodic Table, or mixtures thereof: (v) has,

-
-

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

of the Periodic Table, one or more compounds of one or more elements from Column 15
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15 or nore netals from Colum 6 of the Periodic Table;
or m xtures thereof; (k) conprises one or nore netals
WO 200500866 10 of the Periodic Table, one or np&gas2004/042426
conmpounds of one or nore netals from Colum 10 of the
Periodic Table, or m xtures thereof; (1) has, per
of the Renisdic Table] grshixtireotieRof 9 }Pﬁo@haﬁﬁ NBneWr lﬁmg%rr%oﬁnds of
e

rom fum 10 of

ns of . .one % tals
phodafories O migiires TherRak O7) B plmess flogmes bpIRbaelunioapergram of
catd]?gtaé,n%ljcfrf ea%%g?%k H{B? g%aglnﬁflt%%%a@% adi;j Jfﬁr‘;r%bl %tiag's’fmr e

m Xt ur es
co nﬁncmﬂ@serrdfodummd itherinventioni akdouresided) @i earhbingfidn with one or

kel d f kel
moftifRte BEhor b ine Bordigsio BeBmeetiorumgboef rming
catdl P BOMPHSing Eomﬁfhﬂ?é 4 supBbrt With! dle 3 b€ nietdls 1 ﬁ%m a support/metal

conpri ses enun1 ne or nore conpounds
mvmﬁwh@wurﬂle Snppnrt)cDmpBSestthaa ehifning, qind hast, trqadihg gHeafittahlumina

1 Q. 001- f 0.005-0.1
Yot i Shtemeibis o ek o 45 pdduntencomprisng: (2
comtmﬁﬁg ﬂra:(:b‘app&lfniﬂﬂ Mk Ri%e with Waf®ho fdrn) a FRIP Gha @)?trrudmg the paste;

tungsten one or nDre conpounds of tuhgsten,

() ohtaipingdhete plyaine by heat frenting alyeinant artempemmrabgaueasf 8EONC;
Jsuﬁgﬁ‘m tungsten, one or nobre tungsten
andgrﬁ“'goun S %r m%{lﬁ‘es thereof; (t) conprises one or
nD e some alnbodineemts HeUnvention hlsh Iﬁ?ovzﬁ’e%r i0inSbid ISR One or

g % nmetals from Colunmm 10 of the Periodic
morg 4F fhe ri¢ompesitionsaseardingtoithe isventinn, @aheihod thet comprises

contdBiRY a &r8dd BRICRHISH: & DEH;P Bhtal ts,f I{n | ltg{elﬁs%e § ul distribytion of at

conpri ses one oOr nore

leastone qfdh@ca‘rdbsteham i@ aomedim pore @lmm&ﬁd:ﬁf a®leastBUEA Odt 1683 €0 &, at

e T 57RO A0S 33055 o o S5, o
ina Ehn@@%in 90-980 4r 205-198 AO 'Tl'@o 950 A0H80.856 XEN%H.sph AMSH! Tddﬂ‘?& ot

of the Periodic Tab e, one’or nbre’conpounds
60-3894;3 &b) sideast 60%od thestotal tmm&:rl af porethave d pi cﬂﬂﬁ&kﬂﬁﬁﬁﬁ% A;

95 AT OP M8 o T e S

90 nﬁrg; apuamt ueo no"rg, At dehdtr186 ni?he berRhst 166 m?%: ﬁast%étm’? br at least
ns pha al um na_per gram of al yst %

220%&/% H‘Hg‘"a@ p &ctak vajume gf alhef e poteetoﬁahlleamﬂrﬁacmz‘ég,agiaHnO'ﬁl

om I@,%t‘l@ds?b)f%lf/é gﬂ%‘qﬁgs{ﬁ%%' ments, the invention al so

provides, In ''on W& h one or 5 nore of the

melrheote anbatimpnts, the mvenmmpmlde@ ih @EmbIN¢ADA WP 0ond or
st conprising conmbining a -

11'101'&"&%(I %Wﬂwd% ﬁlr' g]q@gqﬁm caLla grt%the@nvemtlnn,aa method that comprises
contﬁ‘)ﬁﬁ?@%bid@%é’d \mtg"r?gé Hf ﬁoré’!ﬁgg@‘t atal S?.%‘ %ﬁcglctgﬁ? 3G (a)

t heta al um na heat tr

comm;pp@lpmmsdicamlkaabﬁlmnma atahmrfpe;ndé ireoRitmPdxidle€ a%ignddiiin

oo gs A Ee SIS o Gl S gfzgésmmaa
o 980 e L 3 5 e L e

grameof suppedt, et leash 0. S gramng oF 2§ legst Olfegrams af ligta aliulmlﬁqr(e) comprises
on al so r ovi des, .in

h
alphe SR T R ol it T o, et Bt suiGraghercofs (5 has a
most@dmsbfmaaﬁﬁgﬁgbaggr&ﬁ o?E‘nﬁaploPtVent ion, a nethod that

conpri ses
In'some embodiments, the invention also provides, in combination with one or

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

(2) has a pore size distribution with 2 median pore diameter of at least 60 A; (b) comprises
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contacting a crude feed wwth one or nore catalysts, in

%é&q@@tﬁ&g pore size distribution of at 15 | east one of
¥sts has: (a) a nedian pore di aneter eLTAIS2004

| east 60 A, at least 90 A, at least 180 A at [east /042426

200 A, at least 230 A at |east 300 A, at nobst 230 A,

a SUpPoFtoibe SERIComyrisiigthetarhngina dnd(thé VanbBfint\catdREr 4G pore size
sttt ) 3idy port doyackes i om0 () corapriees onobr more

BRIyt aRleati RN g%%rg%"{%’o%ﬁ ot Least 1 gleﬁgf’g%ﬁg?tﬁd%g%ff’ * gam
;f 20(?g nQ?g, of atetead SHmoEs e 18, Colgmn § afgherPeriodic
- ompolndd 6f i/ @t pdtad SO a5y PRfoaic

east . 0. cnB/ g, at |least O.

oY gxtes therrofenbodi nent's, the invention al so
Pr ay k6l bOdinRAR ‘] M th one.or . nore of the
net hodsﬁgxr11 corrpgtsgf{ | %Q&QBQ&EBPH‘@“?%’ ombigation with one or

morgref fhednatheds or compbsitiens A5 ' i '
‘ oampositions &Kooty Bth BeAidH a?ﬁ%cfeg)gg%ﬁo@;hﬁthas:

noy e rted catal ysts,
@ a(og‘)gNg‘%% p{@g@ﬁgﬁ?@% .00 te Dg’,frgm -9k to APy ori fiam 0.05 to 0.1; (b) at
t 0.000009Bréhid 2iafiGRd ' ' i de,
m(_)srri xt urﬂgs t héeggtgf , an gﬁ%gl%%%&%%i : qu g‘éﬁg’éﬁ%& organic

acidg, pergram ognmdlg profhuct; aicé) adlmoyt QO?O@M%lf N2A//FE b%g%r%%] of crude
agt Q.5 granms. of ganma al umina; as,
prodggt? Eﬁgéra@?g:fea%gﬁgg?} g,rmg:ﬁ.%tgggss thgyné)-@r goamsoof asleastarstof the

catal@stSPQfgcﬂ‘ﬁ;rd&qﬁ-@d@tum na ; (e) conprises 30 al pha
t heta al um na,

al Pm na, gam_mr alum na, delta al um na,
or _qd”'éwg&fﬂ?e Wﬂ‘fwsalm Pforiﬂhf. if) cdmBIndtibn Yith one or
m 0 upport. | n sonme
more o B eiosfloR by Kot imvaptigs, omerpr more alkali metal
salts 0B ‘"@‘i’mfgﬁnﬁmac@@@ of¢ or mwgﬂﬁk%ﬂ%ém%tﬂ:f ne or more
or aﬁg?% Si tiQns ac ordl_n'g to -t he | nvention, a va_nad? u_rﬂ
garg ﬁ'§l§f mpxres thersgt igxhich: farag lesisvenedifshe alkali im@ealsis Uithium,
conpri ses

o g A, ST gl b SR S e o

°a1°i‘§13pport conprising theta alumna, and the vanadi um

c as. a pore .size distribution with a nedian

oo S0E BBl 1R ihuciSionalsorovides, Grspmbinaiooouth one o

more wbthe methdddl d¥ cohPORifiahd! . the. Lodic Table, one .

or nore con‘pgu_nds of oﬁoﬁ%rﬁgmﬁgﬁ%@s aﬁ%ﬁ?‘@ﬁﬁﬂm@s‘es

contaging herugeferd avith ongisir enorocatelystsuo produbes GR4L pradiit Bt {idludes
| east O. OO]? grans of.

f catal yst, st
;"I’d““%ﬁ’?"% 4RE Pk RMon fiitner Sl ) eorbpiniagbpenido gristuct with
e Thedliscthe same of diff '
e o S e R AL
anSPPiEe ) combinipgthe srstsdiraduct withtaheudenthenis ilensaadése different
& : - i nat.i tth one or npre of the
T e e
e produes; finktidnating th
fractie L df?:) D001 o 0 e rbdde hbioht BBl Mifae s
o3, 49 f?oc[‘gﬁ}ngdﬂfanﬁmtah@nmm girleast ond of the diskilatei fractions.
{ ine- h netal,..in.metal salts, of
5 e AL PO, T Sl s e a6 o

organic ac
more qf _&m@@o@s anenfosiohYafRdrdifg tdihe 'ﬁiv%ﬁti@ﬁ,‘éds%pported catalyst
composition that: (a) has at least 0.3 grams or at Jeast 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 a2 median pore diameter
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product; and/or (d) greater than O grans, but |ess

than 0.01 grans, of at |east one of the catalysts per

VP 2905661669 ude product. 15 In sone enbodi nents, PE?&JSZOMIMMzG
i nvention al so provides, in conbination with on

£ re of the nethods or conpositions according to the

of Aipasi230dk: (Hmsarponovalumblofiti PURSSUf the pre size i of at least

| kal h
0. 1‘2:{59@ 8t ?ﬂ@&s@ ngcrﬁgg équ %cre;gqeaqjgfaat Qa?hfq%%/g@gﬁ least 90 m*/g;
(gtdoenreists o W6l mdtAl idin CSﬁﬁfns@n Hink Bgﬂ%hﬁ i‘sfPle( %e or more

tals is lithium sodium or aSSI an
CO‘QPO‘F@;Q‘ OB er Bpre metals) o Dnhnmmrz-mo othe Peribdic TRBRC S MR tures
th L.n_some nts, the |nvent| on
eghlrosfo(%Zr ov#){ééééq}nl"3 %‘8&%%‘&% ‘ll‘l'méﬁé’ dhe Perigdic Bable, lwae or
moreednpirunds of ofeshéreiiald Righrt
th g@ that conprises co%?g{:??ng a?ﬁ%g%g gtf\ﬂﬁ{éhormxms
B & W&f%ﬂxstt Hopr(e(10d 0.6 gteamhsadr fsin 00D -0.5 gfams of:
hod further

°ndc°3?rhp‘?i|@?%‘éﬁ“? ‘# | ﬁ?tf%"ff ?é?%g@%ﬂ&em% pr mixteres

thexepfidp optmmwssoﬂdm maeenetdls Hofnf €680 d R PBSodiS ﬂ@& one or

mo&eﬁg_‘ a blend suitable for transporting
@ e me&%@m@qluma 6oofithiePeriatic Table, e mixtures
therga: d feedtofor a bl end
su?tﬂ;bl ed]?orﬁ?rﬁggfﬁe %?Gq @6 95 Ze 01041 §- 3, grams of:
one f giore Clignpf outal, onzod fte Cohuia @ﬁietaﬂ ea;hP&ﬂukh&ﬂé&ﬂ s
I ons

o .one,.or nore distillate frac
the‘g?fg glzm néﬂ% ﬁ%‘?)q}}"i“a?’?w ReFE (compgimdstofivenastiumner mixturbe

theredfs (rn) bahprides 3 Sae.,
h ermr;tL é}n{ | onplgll s%ﬁgjrfﬁélﬁgigs&e: (% I%on‘m ﬁ@? ﬁ%dﬁr%nqﬂy@@% or mixtures
r BV SPmprises fungsiens one ormorominigonnds ofangskin) 8r frfixthRS thereof:

onposition that: (a

: (o) domyRRES %b%t?o%@@qg{n%%gmﬁpu%dsyq%tgggﬁn or gn@;umghq;goﬁ st/ (p)

has at
comanmmdceﬂ;eme@r&mﬁre EOmBPHMAL bt nickd) oﬁﬂiﬂ?ﬁr&%&%r plta
mna in tf,liigl ort; (c) has at npst grans of
E’h By H’Qrﬂa‘mﬂbon ‘8lgp pooviides( i) cohrbinadiop @ith one or
iameter. 29 WO

m“‘é%%‘%? 8%%%&93 e alltrh 507 s labertiofit oo mppsgon tha

2) hama TANpof 2t et U prat rdst mse amoas) Ror b8
3 crrB/rg o?ﬁgpl eja t %erﬁramof

com]gdng;cfn, Qﬁﬁﬁ E’a@ 1 ﬁ%ﬁ% g %qagla)ng withta bqghsg rad@e diztripution
betwatn 9&%%@@6@%% 0. 109)\11"3 gﬂr | o %)0? [T%ﬁé g&()ts%;’lgs or at

from Colums 7-10 of
least O M arawa of bydrepasbens wiih &baiting mgﬁrma&idﬂm&n%o% and 320

°C 0 rm xtur 5 thereof h)
) atgémﬁ%lﬁ?f? aDelat T3t § 00 Dbl i B diossrboms i aibo ingirhege
stribetiombitwedaBLEC BREESY °C CIOMRO, f nor e

tals from Colum 5 of mﬁge%d Zg%a% 1eea%P§9865 grams of

bamclplﬂ{tggﬁné@r grane peesmpogitionh@® hasg @er g‘amnf&bnip@hﬁbﬁ Sdt leakt @OD1

9 AT gr ans .__one or
gramOoPRcasP 0/01 YalE ooiel h3Beei AhAop 16} Biimos 0:00085 grams of total
mckebmqgmdmmpermw&@g odifigs eof , 6) conprises one or

re netals._from Col urm 6 of the Peri odi c Tabl e, one

gﬁn femfsmbo @Wﬁg@ﬂ@gnmﬂcnelsomrwmdes imedoadtindtionrwiflobiEgY
t hereof ; (k)

more 6f @ thétRoddSy! 08%8%1;;?% %yg?l%n}g(ts ﬁfq%]rngggpn@a 6ruge saEpevition that

has, per gram o
includes one Or B0t Eutdysts, and at least one of the catalysts: (a) has a pore size

distribution with the median pore diameter of, at least 180 A, at most 500 A, and/orin a
range from 90-180 A, 100-140 &, 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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grams of. one or nore Colum 6 netals, one or nore

Columm 6 netal conpounds, or m xtures thereof; (1)
VQA9FI081669 vanadi um one or nore conpounds of VaERRlsYPed2426

or m xtures thereof; (in) conprises nolybdenum one

1 i iR & n y U r mxtures 1
P er Sof ; . g ?? 65EI d;srssé’edswtstﬁ gﬁﬁflg@ﬁﬁww dimeter;, Zﬁ}é@m garface
areg pf atueast { @hin "l atnleast UR@M>AgNEF Rbsst 230 2SO D ot :
amftﬁbalt’rtone or re.co _,oﬁuggplls of cpbal_t?c’)gﬂnac%ﬁ%?'a?seasmpport’

&rEEr &Hmpsweg%)ﬂm% ¢4, Sdicarsluniok, titeniemooxide rirconium oxide,

magRRReHsEde, Oeolie CARI T t\hereof . I n sone

enbodi nent’s. _t1 heﬁ.lﬁrfﬁéﬁl E( Pg%}gﬁ%?{segﬁ 6?)0‘§PF%§9FS Pp¢ or more metals from
Colywins Sridk afahe ReriddioBiableyonewp ioro EomPeuiiBIOFeHS oPfnore metals form
ColGRAP8Sigt J9RS agqc(ﬁ)rﬁiégg to the invention, a crude
CoRDosiGLhe Perspdic (% JruKEestherapf; ¢f) campnises ore or more metals
fromColurbn § of @e PRRUIOTabie, Bhe 81 ?E%S{%;gpoé?g%g} %$‘ea§~'mgrg "metals from

gram of conposition, at [eas

Col ; Pf ke Berindi¢ "gabzla, dlrcmmktun@' iivt g thg?ggwp(@ Iid;s{ pé.ilgt:m? ’68 c%t%llrst, at least
n 0. a; at | eas .
0.0(Wig ; %@’EQ gﬁ %Ing 82{306‘-’: gglgm&%gta}so pne,er mp%tplu@mﬁlmgahcmnpounds,
or mikturesdhereaf O DnMirisks inhd Sf ST B0 Periods
Tbgetween ZGOQQC an SZOﬁe?g%drg%ﬁg a;bawng(f‘t’ﬁtggg?mdw
a0s: BRIt RaTsCoBTPONY A e oo nwrerinetalefriimi Colagn 6o6Pdke B&riodic

: . : ) 20 C 50 t 0.101 MPa;
Tob S e VR o7 830 Tl o Byt i dor
morg Coliwnrp6 sietdls wne 08 nokeSoluRRY 6 Btk &Q{E@,P&J nt.d.éfxf\{}gﬁ ﬁgreof; Q)

ans_or at |least 0.01 grans of

0. 001
comﬁﬁiaelssbgg ﬁf %%r@tal.v(@gm ﬁ};gurga 169§ thePepd-T apic whe of more
comp&inds of Bh& St WeRIT BE] ﬁl? I Dln@éf'tgs gﬁp%&%ﬁiﬁf {)ggnxnlxrgs

sone enbodi ments, the 1 nve

~ thereof Avidioat(koromprisas ameoranord @leimsnts ﬁémt(btﬂuﬁatlmﬁ‘{%@ﬁeﬁodic Table,
e

aTayslo) itions,according to the invention, a cru

one @o npo§%°hp8ﬁn?%°§‘tc°ne i°h H}%ﬁ%l%lgméﬂé from rehuanm 13 of the PeriodinTable,

or madtureetietecfne of the catal ysts: (a) has a pore size
distribution with the nedian pore dianeter of, at

| gombodimentsfeatBes fvam spedificrenibodimertta 6hRie fiivfition may

. ] - ; h di
be confbidEOwitn fega%grte}ﬁgg?{th%%ombkggaﬁ%étgﬁng g?v;ptail@nge aﬁér&;g&gge,e

di aneter 0

featutdsdronobpé embodigientdf tAO R Entdh ﬁl%%})% gﬁ:gg@b& With features from any

di stributjon having a 30 WD 20

of th {f@mtiﬂ% pore diameter within 45 A, 35 A or
29nAuthertehfhodRsl re . diameter: (c). has a surface
ar ea ofera?ﬂ)loe astn%% 8’8% ﬁ%}' (&ucgfm? 8%'@'%“‘%158’3’@‘15’ Q?ﬂ&métbOdS and

systemg describedhereing: (d) conprises a support; and the
mna, silica, silica-alum na,

S oLt conpr,i ses al
t] %ﬂ?ﬂ?&eﬁ@é’é‘}mﬂ Henahfesiurasmay ba gddesi torthospedific

embod@dnitd escalbdl Rkeiff) Xt Ures thereof; (e) conprises one or
B nore netals from5 Colums 5-10 of the Periodic Table,

oDHEDRAWINGSr nore netals form
Perjodi ¢ Table, or m xtures

ik
I - of the,
tc%ed& g@?‘% S(‘?]**?h%%rﬁﬁﬁ upentignwil besgme apparshisto theserskilied inthe art
with the bénefioof e fbsliine § C ound f one
or npre netals fr'gmeméﬁﬁ%gﬁ%&%qﬁﬁ@mﬁ%%&%ﬁci | e,
accompanying dipvdngs imewkiol:; (g) has, per gram of catal yst, at
I ty:.Q. 1 .gr of. qne or .nore Cplum 5 netal s,
oﬁgiolr 18 %?gg%W§W@8%CHE 8 Gomtacting system.
FIGS. 2A and 2B are schematics of embodiments of contacting systems that

include two contacting zones.
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10 or m xtures thereof; (h) conprises one or nore
metals from Colum 6 of the Periodic Table, one or
Wibaeseespounds of one or nore nmetals from Col pefuS20li/042426
the Periodic Table, or mxtures therof; (i) has, per

gram of catal yst at | east 0.0001 grans of one or nore
ColFiGf- 3A gad aﬁsa,re sehematicswif emtealiments 6f contaitingayitoms deat

: Lt .thereof: (j) conprises one or nore netals
md?‘?eo%}%g%%%u%ﬂ%%&t he Periodic Table, one or nore 15
COMIGLtisa he@Atc O ad@ABOIRER oF alseSREH 1R iﬁ‘(%%i&‘oi&ah& with a
r

Periodic Table, of mxtures thereof; and/o
CONACHRE YS'EM- one or nore el enents from Col um 15 of the

o G4 & o tfledipic 8 Qb et AR Sonedh Goabiuation with a
contagtictgeystsmt her eof . I n further enbodi nents, features

fr%géﬁgeci fic embodi ments of the invention may 20 be

conbPridt afchematisef anembadimenof e combinationwfi a semiratidnezone, a

mn%&&gﬁ;a@i;bﬁﬁ- 'z:grée. features from one enbodi nent

of thé invention ma conbi ned with features from

an¥1G.df isatisbwstiver ofreprestnative propertidswitchele festbad (e Sroduct
of _the nethods

rude .oroducts are gbtainabl e hy an
for o HEOAPARE E i eianas thed wilibrds cRiaYs:
enpIGli t Lt i onal. g .
a1 R Al BF WP ak e R BrcfurdedSersus
lengihrofayn for apembedinent DReWLEBg Alikvemdefred with ériecorphers @Bialysts.

. 53 SBRE S B PR e o
for ad embbilinieno6f coifhciBg the @hed R8E Hithwbh@taditacconpanyi ng

drn%qﬁé in which: FIG 1 is a schemati'c of an
e i1 Rdfancgher fabulationcefirepyesoptative prapettiss of druale dfec2Bindrosude

' ¥ f ti.ng systens that

S e S e R e R S

pcﬁmd,J_sz @mtabafmaﬁ of Efud& feeﬁ/énd@ﬂzdé%rﬁd@tssﬂéh el:ﬁegaiea%ﬁ&fof

enbodi ts of. cont ing systens that include three
contaégﬁgggﬁgﬁ%eﬁi b‘ﬁ@sfg“ﬁ%g“%g?@alﬁs@éfﬁému c of an

e NkIox i1 e " NEald | pat.i Lh a .

contaot ]y ERphitabeRESHRA AX A of AT HRAR yhh R time
for erghedimentsiof cofitacting amds fegdswitl four differbmtroatal s systérhs. a

c [ tem FIG 6 1S a.schematic of an

o PR Repishoniation ot opt By dieirarumiak by Rawie foads versus
run tierforehbRPme e of Gontasith H\&h di i

tagul ation of r eprrclasentggﬁrﬁlﬁﬁg?%%gﬁlggfgr%trcé@ﬁ g’éséem

arfdGe [ 4 i gfepligaltrepresentation of residue content, expressed in weight

percentage, of crude products versus run time for embodiments of contacting crude feeds
with four different catalyst systems.

FIG. 15 is a graphical representation of change in API gravity of crude products
versus run time for embodiments of contacting the crude feed with four different catalyst
systems. ,

FIG. 16 is a graphical representation of oxygen content, expressed in weight
percentage, of crude products versus run time for embodiments 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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10 for an enbodi nent of contacting the crude feed wth
three catalysts. FIG 8 is a graphical representation

VoD 2008i0gts6®d aver age bed tenperature versus |ei‘@ﬁ"§159604/042426
run for an enbodi ment of contacting the crude fee

W t ne or nore catalysts. ~FIG 9 is_a tabulation of
th?té’b“ﬂkl,@“ewa&laﬂv@ eAtalgetand agnelybésnyauvanadinnnentalystaed with glass
beffsoduct for an enbodi nent of contacting the crude

feed with two catalysts. 15 FIG 10 is another
t ablGt 1dis otabuletiorestyrbpériiveofuradefsed aad ofude priRciesd

nd. crude oduct for an embodi nent of contacting the
enfp g’d‘é"' O potiaching crde faeds %‘E’fg‘m [or &porg atplysts af yarigustliquid hourly
spaek veloégtsf eed and crude products for enbodi ments of

contacting crude feeds with four different catalyst

sy s t&s19 Blatabul @tidnsofpropenti¢s afairudecfoedsanidtonideqitodiicts for
- crude products versus run tine 20 for
Bt colaplif (e 1EaS ot RERES onbsngemp ratwres
di f Weliikthe GtealinS s sEYC : iRy | ;
resent gti on of snet Eggﬁ(%gﬁugﬁ%ﬁ%%@? %@%&ve forms,

spegi cqmbodimpnt mmqf?re md:mmlr of exanpdmincthe uragi%gm dEw
L t - . '
St M RSl 860 b DY b RS B Bt

deseriptiarsthertto arewot iéndee tCRMItABSInveAtiG 109Be ?&B@MQE form disclosed
ne for enbodi nents of contacting c:ruéli.(‘e1 ’

versus run t
butioh 1B Contmry, the Inteption s forcowveral wiedificgonss setivstents Badaltematives
fallddy Withid (6 G0l £ entaL . change in APl

gravity ofﬁé}rﬂu e s&%&%t?@%ﬂ Ie\%éeétgﬂvus&&ﬁﬂ ag %@&Y% appended
claigodi nents of contacting the crude feed with four

%ﬁm systenms. FIG 16 is a graphi cal
xygen content, expressed in weight
30 Qe4if Binb8&imeats TR VARG %gé?éégﬂélzé@hva&#ﬁ irltg glg:?e bQ%1. Terms.

eggbodi ments of contacting cru
used egery @adeingdasfollowyst ens. FIG 17 is a tabul ation of

rept t-ald ropertises ,of. .crude f and crude

product s ?%ff%g?r%ongﬁq}?gﬂtsgmg?mc’gﬁﬁﬁﬁ?mﬁ%ﬂ@?%rude f eed

Wi ttARTagra i trefoyssto AT grdity dtN6!SUE (60435 AP gHRYRL & Of
deted nol bdﬁ catal yst and a vanadi um cat al ySt, a
ee&@ﬂ%ﬁ‘%’t %Mﬁﬂ@éﬁ@%os/ 061669 PCT/ US2004/ 042426

th ' ' . and a

rm??/tgggﬁ E%%\S/%%a%l u m@dgg%ﬁ 9 {30?,1 t %%r&:o RPETreRipgs of thy sayle feed and
the gmde proguptsaare as dtterhrinecdby ARTM Mthidd Bs2®f crude feed

and, ¢rude prqodugts fo embodi nents of contactin
o el GnBe Gt ubons o tinsrede. e the fosal nodiesia0dr the crude

roductlate @s Aetefthifed By ARANE Db 1S A
P tabul ation of epr)(;perti é\)g&%?ﬂg%gzu?lgées therwice dpdhfioned.

pr offaespbatienes” eaftrs th asphbiers thad atediasdlilgle i pelarfee Cisfitaltenes
|| tact | r Whil e the invention
contllélzﬁg ggg%tgl?ﬁ%ﬁg&f g‘g\T y%ﬁlﬁé‘? [ﬁ cations and
al t'‘Cohmid Xandt@l{gfBrefers 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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speci fic enbodi nents thereof are shown by way of

exanple in the draw ngs. The 10 drawi ngs may not be to

VR 05061669 shoul d be understood that the draw nger8shos/0a2426
detailed description thereto are not intended to

bd: h | di |
thp bEidait PRI MLRR Eobreirindl B1 4 POMTPapoR ok prample, 13-18) of
therDetiddic TablonFor exthpia) ‘@dﬂlﬁmﬁ? sl eﬁhfeﬁf(ﬁ)atréf‘éfssto ohé Hf {n%ge clements

within the Sglll‘lt and scope of the present I nven

frapg Colirmn, 43)of, etHesiodispkablieand/arioa ot mot&cdBFANIEDF one or more

1@%@ ffﬁ}'m‘&ﬁ nts of the inventions are
© escri erei tr?ac%fﬁherg?rg)%bceﬁl? Terms. used herein
ar e Inlefd sope abthisdpplivgtion, HSIEM of £iela$ fibfh fﬁg@r?hsap Table, weight

fSt andard, T stltr;g and Materials. "API gravity’
ot g gomppung frometh Periodio Trble, weightptan eﬂgmemfannth%(]’enomc

T b

wen@e of msthl ot the weighlofplantbt.t o dxanplel 0T BiaARbiMoOSEMsed per
g%QQDéZ&lFﬁgw‘g td)ge distributions for the

DR Esh ightc e molybepisim metal in thewatalyst is 0.067
graﬁisqﬁi(gian@b?caﬁﬂ geterm ned by ASTM Met hod D5307 unl ess

ot hervvl se menti oned 25 "C5 asphaltenes" refers to

as phaputenid sefersto the weightofl axzinepanentiantsabgraté For example, a crude
rim ned by ASTM Met hod

Foel BB PR oF S e b expesdas s g rashomen weight percentage
basmé baltise tofal GRIZHAS theibithee. Ray ng&ﬁl”crcf | %‘{@gﬂé 18\?%#8{}18% weight.

re %‘Eﬂ ounds of one or e metal s
t he %@#F otal pradact mixtueh] teferxtathe meispoeithmt tantacts the catalyst

mﬁ-ﬂb EEHB'ber (for exanpl e, 1-12) of the Periodic 30
Ta For exanple, "Colum 6 netal (s)" refers to one

or Tistllate? mfers to hydrGedrbene Jﬁung boilikig rﬁ'g@d%wuu%%ﬁveen 204 -
o e ounds of one or nore netal
C PRSP aptid b (80" at Ba0T iec Diablate comtott g dtermined by
ASTEMENRIHoGDS30ef ers to one or nore el enents of Colum X

of the Periodic Table, and/or one or nore conpounds

of ‘Gisberentoms? eefetsdorenygenohittGatny AR Silfur33nid@ed in the 1molecular
fhe Periodic Table, in

Sﬁ“\%ﬁpéép%%gg raéé%;b rt‘ﬁ %g{%g%o%%%‘?% 158§ ﬁig@pmpqe rbYeﬁ&FMI Methods
E3853od Giygeh, D5T62 3 tdifldiifogbd it DAY ¥ ?tﬂ'ﬁ*re *‘T?&Piﬁérﬁnmgi'ogen”

el enent(s)" refers to one or nore e

refegs o togen cemnonadaﬂbaﬁ hate 8 pRatsifdesa tletnot0). Bemicatitrogere(“bn™) is as
el enments from Col unmm 15 of

dcte‘ﬁﬁiﬂzg%?l odi'c @Qﬁoﬁr}}g@ﬁh the scope of this
TN S T O A

wheb 38 g prie ciide fred apd thercatsilystesact forprovidd hydogimgi ¢
comégﬁrgs | 1ig rthé"%‘hgé‘ Feg&i éahﬁ%ggggrgg E}}?S'r}nﬁuger,r%u{ 1san) mntes to,

hydrocarbons (for example, C; to C4 hydrocarbons such as methane, ethane, propane,
butane), water, or mixtures thereof. A mass balance may be conducted to assess the net
amount of hydrogen provided to the compound(s) in the crude feed.

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

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

catalyst volumes in the contacting zones, as described herein.
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wei ght of nmetal or the weight of elenment. For exanple,

if 0.1 grans of Mo(3 is used per gram of catalyst,

WD 2005861569 at ed wei ght of the nol ybdenum netal iperigiSoas/042426
catalyst is 0.067 10 grans per gram of catal yst.

" Com ehtd mighiier he. wei f.a component in a
substrate (for Zi%%ﬁg,mgpgggé%%ﬁﬁmOPBP’E;\P"“’°°mP°1mdSﬂlat

areiqyidiatt standardetempanieur bAdl pkure QR €5 8891 QéIPél\,ﬁ;{eﬁJiﬁz]ﬁer referred to
based on the tota

as&% hi on or_ wej ght percentage
f'% 1 OISk COrROSOR that drcludes ayospmbinationef one of mare eongeunds that
areTiduid &R TH/WHE o y g | 0 m xture”

redf ers to the rﬂngi){lﬁpgéiﬂ]g%&gg‘h%{g ss?ﬁéesagﬁgl'yst 15

dur i FeyiadicoBabie! refiers tdiihe Petibdit Tableak epscified bzw%gfeq%@?%ggﬁal

U | &Ja}“ﬁx\g%gi @ﬁ#@mﬁg‘%’;%&lﬁ)kﬁg&gﬁ?ﬁat e content
orers Lo oty gen o B bl s 5 dA ey G Rrey metas

. refers to oxygen, ,| O
Zing,pEsenish ehromavm, orcombivations theodof.a Ahgotitent af hietals in metal salts of

Kelpe:F ty | et ernj by ASTM Met hods

E{%g&?gﬁ oxf%g#n%&?@rﬁﬁ%f’g$ﬁ§ togen, and D4294
f or “Mieré-Qarbon Résitdued BNICRN) ddrBGf Refers't6 i i
congou ds that have g qun}of | ess ?ﬁan %ﬁn@gs??g%gg%&due

remajm %@@‘ﬁ cyappration andpyrolysis of asuhstratsy MSKNMoktenhischs determined by

ASTRBORmMod hgragen source” refers to hydrogen, and/or a
coqpound and/or conpounds that 25 when in the

pr €Napbthabtefersdo hyidrotabon Mg?d&tsﬁ%ﬁl?h)ﬁﬁﬂin@?ﬁ%e cfiﬁrib%ion
ragen, t o ound(s) in e crude Teed.
berp A (08 P P D o PR 38 atsido1 Mo Naphthareorteotds os
detonmitied b3 AT NiE@ba B3P €, C, to C4 hydrocarbons such

as pethane, ethane, propane, butane), water, or

mi X NWVEEe’t nefare tf nickelmeanadingl, ioncortaynbisations Bieedad t o
. ta f hyd ided to th
S OB s ot

compound
thersaft Shg NI/V/Fe boRtEnt i9 o6 0MBARE] HP ASTM MARSFBE70L Crush
1s as

a alyst. Flat plate crush streng

det SFh{Hedefsys teTprmpbebinmesnsad gat heiSuibio méter of érad@feed. .
VOks j HeITINe I d.rate per total volu of .

cat %&?{b‘&gﬁ%& {:Hs eglgroé agécdo’%ﬁeﬂ §ereo 1f‘£’-’?6‘? gfganic oxygen

compoingdsithad lo mat kdvesi cattioxy it OGRS RY. ﬁ’HﬁC@Etbiogﬂgp onﬂl{x)in
catal yst volunmes, in the contacting zones, as’ descrl eﬁ

CTEARI RYRCR SUMRABSY 5 usls B 9rerf i zd g ﬂmlza@clid ttheps] alcohols,
" i1i0n that |
oM O EAS1S, 0 REETPBS BB SIGE S

nor e conpounds 't
carb%dlcrﬁ@@sure (25 C, 0.101 MPa, hereinafter referred to

asuﬁ&'l:P"I?d % a cpnlo)fgsiti on that includes a
corbr haPTIsRsable gase TeiFTs o FemBenapta andiormpiaturesofcomipguents that
are gasesQTETM th one or nore conpounds that are solids at

STP. 5 "Periodic Table" refers to the Periodic Table

a S“I{c,@@gﬁimﬁ@d)_ wWiue e “Patcdueiatonntala nuditr@livalife, WHich Bhesents the
flocci2Rbh ?e%d%%t%%ﬁﬁfﬂt%e%%ﬁé crode, f%gg.elri)efze%gj%aﬁon of the P-value is
described by J. J. Hejthaus in "Measurement and Significance of Asphaltene Peptization",
Journal of Institute of Petroleum, Vol. 48, Number 45 8, February 1962, pp. 45-53.

@ . " . .
Pore djameter”, “median pore diameter”, and “pore volume” refer to pore

or,

)

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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"Metals in netal salts of organic acids" refer to
alkali metals, alkaline-earth netals, zinc, arsenic,

W 2WaO6F9 or conbi nations thereof. A content oﬁc%%@ow‘%
in nmetal salts of organic acids is as determ ne
ASTM Met hod D1318. 10 "M cro- Carbon Residue" (" I\/CR')
instarant Gliorerheniticstine. ANateanss] Gyorgla, URS. A0 msEbE Gééﬁ to determine
thesE%gﬁ' n| ng after evaporation and pyrolysis of
Ffate. MCR content is as determ ned by ASTM

Met‘Resided538rs to'\!%&@ioﬁ?xll ts ik Give 4 ) 1H¥?£a§n‘g? ﬁ'lrblglgp\ﬂggy]e 538 °C

onents with ng range

cO
(L009Fg; as mnedmmwmemeausﬁoat 0.101 MPa. Napht ha

con;% e%r?t 3 ‘ti 0% ASTM Met hod D5307.
VeIpigdQ plandard g ‘Fet BRRAr bafrel ofrudedieed.
coffbiutiaicisnns otfa%aﬁgfs: is ideirhineB B3 A8tV VIEhGE Prsea ! e

tent of nickel, "'vanadium 1ron’ "or co

e ADY’ refercion; totel mid oumbemxpr@salsasinﬂhgmhﬁ €ting%) oRKIOH per

S0 SO o B SR, ™ *

l\ﬁﬁeﬂi’rrbfexa/ﬂollr.@df&afb@hﬁ Wit BB HRKY fanB ggtﬁ%ggi}%g&ﬁgﬁ 343 °(C

ani c 0 n conpounds t avé 'a
(650¢ Bfei#% %Cﬁl tgﬂY ?Ql PMPRO Y.G@ chutext is es detetmained bg ASTM
MetlddasHgg. oxygen corrpounds i nclude, but are not |limted
to ethers, cyclic ethers, alcohols, aromatic

| ‘Siscnsity” kefers m@memhﬁehwd@my a@mw@cmatopp BisboMRy §9Ls

deterﬁ %@%@3@@%@3@@;?2@ Itg g:)?rrljgnents and/or
Ditié Gomt oF HIPAFRETod, 165k 10 B Bn PS8 by FHle vahie obtpined for

pepti zati on) va

(
a propeyty,ef thmubﬁtratedpstectxsrmmmmﬁ‘ mﬁwcnub wst fethoanHe 'Bé%i/nﬁfhod

may B QORISR op e o ot B sictrmomie 1
- " MBvmsles AR b pmdce% AV drirEBREE oM Ky Wﬂ inigg formations

d%ptl t|on 30 Jour nal of |nst|tute
an das mmginclndp cuuleyill Wadesae geferal: solidRend-solid, -

s A S S 0 A ey e S

refer to pore
gasespwater, salis, oe combinatisrarihirestiviy tASEWHARS f2ad a s'%éoﬁ c
Such tgﬁ{cur%bﬁorogl netry at a contact angle equa 1%‘3
PY PSR Pocungl opProsingte b By predesion and/or retorting site.
PEHiib4 i Coawy i o,
I\brcross%é%gr |alylﬁg£kw %{h%gﬁ% %’ﬂﬁgnglgﬁﬁhﬁ’glledma

treatmenp feility tmmdudd:mslltlplﬁeéomlmﬁlems viith e lbﬁﬂfn?OEJEF% dliiﬁl‘ﬁlons

(fore 1 l‘@lf: lr#aﬁg @9@% v&l[(ﬁm I %\e/ugngs &898 Digtidkatipn uxchldes but
s not iitedas eumulyerit @R4ILoAEHBE! sty loudh NI SSfogs

Undi urface area" of a catalyst Is as
ndistitled e/ orapdiactionated stabilized crudes may mclude components that have a

bl

carbon number above 4 in quantities of at least 0.5 grams of components per gram of
crude. Examples of stabilized crudes include whole crudes, topped crudes, desalted
crudes, desalted topped crudes, or combinations thereof, “Topped” refers to a crude that
has been treated such that at least some of the components that have a boiling point below
35°Cat 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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"TAN' refers to a total acid nunber expressed as
mlligrams ("ng") of KOH per gram ("g") of sanple.
WOn05/861662 det er m ned by ASTM Met hod D664. " VGRCHBERN§H042426

to hydrocarbons with a boiling range distribution
between 343 C 10 (650 F) and 538 C (1000 F) at 0.101
@abilined emdes bavepropsrticsthatedlobytha SEbilizve chdes to be

omg
ransgBAR o coft Bl Ve B ThSfs ik A Rbetinn triars (g e,
pipelidtshtrdckSddisships). Ofter eAldEEKdveQne o kfbré Gﬂ’glfiﬁ@%;pgéberﬂi% tgac‘t

erstood that if the val ue obtal ne

to,be un
rendgrtgﬁtglxﬁifx ¥enteged. Dispdventagediasudasanaysbeonriascaptatdé td 4 mrisportation

i6f arddis ot .test. method nay be nodified
c?mg{]d/ or raetgegl&?%?at e t%ﬂ?g{gfmg WE RO %F"?J)'?“? tthgdes
disadvaptaped gudeluthelecndingy vales m&% Bé Wﬁﬁﬁ@@i& AR includes the

. containing forpajfi ons and then stabilized. Crudes nay
disadfiippgborgil gt fidecmes (naecostly & preescalrhnepor) aor treat.
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.at leagb(\]1 cilersh8 abbevidsitnetat leastl @t St; SRAPE gradity at most 19; d) a total

: i f h d f
S TR TEOR KU
crudede) a QtalHe@fbatBinS céﬁentygﬁt RAQHS @&ﬁgggﬁﬁéﬁo&gﬂggﬁek Bthm of

site. _Stabilized crudes typicall

crudeg 4 residue camtentont af least(0. Qingrhing of residue perigiam of drid YR T

19 ' e oo @ g
o8 i S BB T, SORBERE bk Bobe ) i
contedt aff dtlléast €602 Was FMICRpet Rk SELHHES t1)0;+ @?né gf metals in metal

i stil.lation_includes, but™ 25 is no
salts &%@Bﬁ acidg ofigtdeast 0.8000rgrams b thetadspbr @ram af ande; or §)

et o .stq: 1 l.ed and/ or ,
ool 8k b ey e, g
of dlsg@vqytgge@pmdbhaﬂedsaﬂ.e garmnCofresidud) unRast (EPeMesbf ir&idue, at least
0.5 gf u%%l ticﬁfé of t:i\t | east 0.5 grams of conponents per
> Sgran 5 UPulfet ek BEOSH! 1evidus. | Tnseme smbodiments; thede
disadvih@iged ehiddesay RABREK G Eﬁ‘%r Sﬁ%b.tl & O.f{o#g)fégfor 0.510 10, or

desal ted topped crudes, I'nations

0.4 or O i ‘E:n W@h%ﬂhaem,@drhnﬁgedwxmsfz&@ﬁn E)f ﬁi@&@@maged
€as oNEe 0 e conpopents at have a
cmdﬂ’bm 3: Pén g aatpsc')ﬁlﬁff c%rgﬁg\ﬁ%ﬁgﬁ%@t Qt()()g s, pblsagtdh0lcgrags, or at dept
0.02 gnaue been renoved. Typically, topped crudes will have
a_content of at nbst 0.1 grans, at nost 0.05 granms, or

aff $A5ag emb@bmgn@rﬁﬁs@wmggiﬂg;mm}mg%ez i@z%gé tut it
it 2785 £ A1 VR 1eiP A R e il et 00 g ongeen

Sone” s

per gramn abctude debds £)41€5 adphaliet ERNSRITaER D, 040%%?{1@ 3 t‘é’ ?sga‘gxaltenes

treat ngnt faa}isli_ties by transportation carriers

per gram 9 € feed; Gie higher then desiced viseosityi (fw)exaplegt 16rcStifs a
q ; : i es,_that d :
crude RRUDOEPCbralil S T 16 8) 4 sPEERG rbitle i Ry 2B S orgnic
acids afishlestft 00106 gramsiof menper biati OMerBdd; aF ¥ @mbMHRS tRreof
t e%imeglt %ac:ldl ity, . thus inparti ng_ a | ow econom ¢
Bﬁs VapiRees grudgs mgy ingHdsqper gaam @ dis

ot
-

Fiheaniagod ovde: atdgase0.001
grams, 8 ¥eaB€0.605° Brahdddbr £ 18580 Pabns' F 8y alodelbidss Ig%oiling range
distribution between 95 °C and 200 °C at 0.101 MPa; at least 0.01 grams, at least 0.005
grams, or at least 0.001 grams of hydrocarbons with a boiling range distribution between
200 °C and 300 °C at 0.101 MPx; at least 0.001 grams, at least 0.005 grams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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di sadvant aged crude that is deened too costly to
‘Eéoduce, transport, and/or treat. Properties of
3WIP6I66hged crudes may include, but are not pi@idsSfbe/ng2426

to: a) TAN of at least 0.1, at least 0.3; b)
APl gravit nost

i y 1 f .at t 10 cSt; ¢ at
:t Y aPF i ke Bise DO st Lo Qi ero i f loash0.01 gramms of
ro0R007s @ith A%boRin ibi QPO |4 \Vé e
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gratms, At feagt0. QO%gNms' nor;at densp@ 01 gmﬂsi}%fmygfoclﬁrb%n& Qﬂtiﬁ’a,(h bdilin range
; 4. or 0 5. In certain
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0001 30 gr At ?gifg ?ﬂ%ﬁ%goégﬁgfgﬁls‘?ﬁﬁﬁadgm%%sﬁm@ at least
0-005 grpmsy phleest §100f wmmos ar bbleast @i Qlhgrams of hidrecdrBeiEowith a boiling

' [t i B-~95 C and 200 C at 0.101 MPa; at
mg?gg’gﬂuguhf?gtrlg%&g&aq | east 0.005 grans, or at |east

0. BRarfiplgs afdisaavattyeidnGad ' ' SE& W
4 d@tsl{iﬂgii nsbe?\ﬁ/\tg%i go%qgﬁgr?gh g%%"%(?%dt‘h 5 55 PRpogsses
escr ergin udézF hytare pet limited topcDgss fyoma i theafbllatvidga@pions of the
. > ae
vorldy 08 SLCoalt apBXOLAER CAMSenth, oafis Hor sepdbyBFadifan Santos and
CampaUBsin Bt BCTLISTENEL, 2A26nitad Kol NEA & ?&é%é%a

at | east 0.005 grans, or at

| east, .0. 0Q1. grans
OﬁS}&f%?{}@?ﬂéﬁ%OB% B3y, Yenemelsanlin Malasiapidd Indoneafaciumatra,
di Brestidet & nd.650 € at 0.101 MPa.
_ Disadvant afg}g%éagru S éngcg/)esi Tthgne prameépfm
disadyaniagedomudeg suchcthaicthe caides gresitedhtdlid for @ rtafibn %ﬁiﬂéxt
trea 05 granms, or at |east 0.01 granms of hydrocarbons
'h a boiling range 5 distribution of at nost 100 C

atg ﬁr;ﬂ@ %?&/Eﬁdisﬁﬁfaﬁtﬁgéf crdadfhhe 81898 wedbd hgrglsnt is g‘)éfgzgrgd to as

& gr »’
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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at least 0.01 granms of hydrocarbons with a boiling

range distribution between 100 C and 200 C at 0.101
W@Pz00s/a6t6f®east 0.001 grams, at |east 0.005 gr anper&idhiodzaze

| east 0.01 grans of hydrocarbons with a boiling range

di stributjon between 200 C and 300 C at 0.101 MPa; at
trapsporiing rnddor tepapent. Rroperies of thepuadegpraduct peodueed hedatribed
her@ixre 813810 Ghe PHHBGA DO S Wik 0. pol | ing range

distribution betwesn ﬁpgﬁ‘&pﬁgﬁéﬁg‘?ﬂéiﬁ%%@%t@

thegrudectzed, 0@ chBdr toghamesp&ndiﬁ%pfop&-’cEQ of BYch Brude! thah the crude

of hydrocarbons with a boiling range

l.east . 0. 01 gra
feed, @?’}GPB ﬁpﬁﬁmﬁ%@mmv@%ﬁﬁmﬁ soude faed. (Subb ridesproduct may be

refRefit ISRDF gt %yenihnag'- e per aram of

di sadvant aged I@?‘ng%‘t?{egg‘ﬂ?eéa t .ﬂggr%%‘? igienpigs s Pre-
treimguimgy invhydeaiesulfurization, demeflliyation afd/oPMeHoRSIRHR WiSillation 1o
reﬂ&vggmﬁ bﬁ)l |ing 15 range distribution of at nost 100 C

at CorPEt a, in addition to higher boiling

conPraiién of 4 YRide Tbddin abdiddics %ﬂﬁﬁﬂb@lﬂﬁ%ﬁ ?E:%:g@ﬁg' Rere ergaay

I,mﬁ]’rgam of di sadvantaged crude, a conte

frertastingthe erudafeedosith tgcmggat(s) iara cﬁﬁrﬂﬁﬁgg zéheland/or
H vant aged crudes may | NCl ude, er gram
coniiifons 5P MR 8 B4 OMARASE pired F = Cottopsagonment lset one property

I sa ct
of a cradd febd herchaBged Yy cdhtabEstSthe Srudd
lgiﬁdio ar g%gs Wi Elﬁg a(vgoi lin 20 range di s??ﬁt‘%%rtlfl%rr? ccﬁ)lFalyStS
relajjve iqhe samg grapegy of theeru .Snsen esulibdimemtg adneetiog i
' [ r f disadvant aged cruyde, a east
perfBRted REE PRhseRof 1 don SR8 AroRiksmtadingins tho bikogen
sougge agignendr thgmrhydaschaboss thiat finder Bértdih e&naétﬁl@%f%ndiﬁons react to

istribution of at least 650 C. Exanpl
profig bt Sl emios S ivskossmgn eomponndtoria e g e

Pr gqes s es ' L0 . but are not

Pl TGo S Boa SheHRARE bF RifachSh Slilom 10D indles GialSig zone 1024

crudetfeed giems gontartBig 2ank fl 0Zsinstondnid 160UARRRACER »6 Biybe a
Canpos basi ns,

el B R ot B POk or Tl peons haTees R apermpiRelias tssot

- Exapigslofia cOhthaiy fone GhiliRSEstiRRRa ibe@%égtg%{%iﬁ%éﬂﬁr#eﬁ%&%ﬂ &h

Ia, and | ndonesia Sumatr a.

|
ebullahing hed FRASHECR eqnlinpeusipstireadHaniceeactos (USTRE) 4 BaidRbd bbe
i h .t t .th rud €
reaci®h g Ay eADIbE A a iR Fohclit oy bertgin mbogiments the
contaqtingesystan/ is on o saq:laiﬂlb&ﬁ%@fsﬁéﬁ%ci%iﬂ@qurﬁa& Of e ciidRALE  with
ee

theh eigg)jsreferredto as "crude f . The crude feed
"Pr%;)’ She) B Soptaqung systeas £0G way b @ centinuonh pravesscte airadshsrbcess.

r eTHé b : r.ud d, as

(e blotg Ot R 148l dle o Hork Lty Wi exigploy o
cataly36)5,/10 60156 SrbOTIIRR) Ocitact 24 A crhdefeed Withi 'GrsPEMI9E of the two

at ment . erties of the crude product produted as
catal ol Eljice ﬁré"&g hihs candfeac. - Subsequsat caiace opbededuged TAN
crudpfeadh evith 188 s@fonde ik { | %) GhadGathan L h
crude feed, or clo efd%t%%atg%elﬁéﬁﬁgg g%tle utdmﬂ PUEEases oLT
gravig. Igrashar emhrg]pdgpemsn eTmN,hésciositgd e\;i/\ﬁ’ﬁe @ontbg@ h?@%gtoms corz]ltent,

. i.n e.econom ¢, val ue of the crude feed. Suc
remd%e?élﬁig&%,r%%t%revﬁ%fr fygmbinations of these properties of the crude product
change by at least 10% relative to the same properties of 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
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5 refined with less or no pre-treatnent, thereby
enhancing refining efficiencies. Pre- treatnent may
Wozeosweisaesul furization, denetal lization and/ Operuszoe4/042426

atnospheric distillation to renove inpurities.
of a crude feed in accordance with

incfoide S0ET GRQT-de - -
23 AP0RT grams,nny0.01-3 grardeof el pt P00 grams of
crull® el g Ct’ﬁ%g“’%é ol he catalyst(s) in a contacting

|

zone and/ or hations of two or nore contacting

z onfeentadtingaonditioas tn the cdlﬁﬁkﬁing%né AFlin0&e, BLPAE hbgéum%d to,

y contact of 'the crude

terBed ude feed Ha be changed

mPSré‘E}“% HESEe 15&‘0%? %9“’60533&% stugle feed Howyer combilsiona tiRreof.
; di ts,

Comipg oNliond fiofic afbo s ¢} SRTETB Eroes axfusesgadnot

.contacting is

with; gneeifis. Prolnﬂrﬁcr:]ﬂ:reTmm[hmﬁmﬁm ﬁ}e ctohthef(:jiﬁg/ dém?ay raiige ﬁ?ﬁl %63-500 °C,
0 S a undaer certaln contactin

60“@@%5? It’ Pgﬁé %?e‘ifg‘{o’%{ ‘%g qﬁ?Wﬁd@ arcoptacting kgnesmay tange fromgﬂ. 1-20

MPaLIMPa08-10MPRIS 6§ NFACTRANGE Bk ke 81 GUHEE, LIE Tange

FIG 1 |s a schematic contacting Sys
from Rdriftie’s GeBRs Act 1-89 W7 oh&-1502'0r 2410de". flaeEmeRiRIoBiments, LHSV
104. A contacting zone

. . o i
' at(r]ragd)}{ gglnla%q?%ng ‘}’, a%é‘\’/alﬁglr{]i? gr‘?llj'lé% leé“?@dﬁt—or, mul tiple
poilt embsdittients it EIMe h9dro ATRIAR i Q05pIldIG 8%as (for example,

B Exang%ss of  a _contacting zone stac
YAIDEER 8359, 2 1gtipiof the gseepus bdiogen scamced thbania feedaypieslly ranges
f [ t4,r§ed reagto " CSTR'),
%“%Q'Eﬁﬂ)?&o‘z’é"ﬁééﬁ Oy 3 Yo i 5.6 K Y, 27500 N, 5-3,000
Nm'Ymgor #04800 N’ /mdcdratal with theG@tatya(g). GM%%W}CQ% some
em ntafétln stemis qn or coupled to an o ore
b%ep t i ﬁ&%‘?‘%ﬁf{l%ﬂéﬁc&h@dﬁe@mummthmm the contacting

e Qoo i YA, ISP e oo

may fasilétatedlow ot the daiderfeedondrontlove ol thk Y58 gk SSuré@Thl Sontacting
cont act of tnhe

-al ysts). .| npodi ts,
wonci{4P Bt GRA 48 ey o oreoe o i ghe saniacting Zonelellls some
embodigentecuiegirdgdl Wlrde!ifor SkMAifle] o%eﬁy ?%ﬁﬂﬂg ot etggtpes %%y be used

of .the reduced TAN <crude Teed w € Sécon

as 4 qarpler) 828 andjecirelgted through hiatcontactimntomet and i ncr eases
Al Y er enbodi ments, TAN, viscosity,
N eF;gr B ool niy KPbes ERctsiAcuR 102 cpicurmanidy wih tiamrude
feed irionguia 104 yr sephiratedyrbianBhienB06 fIntcdRBEL RS 288 1tdze§(in9gct of the
0

the. cryde oduct, 30 change by at | east refative
crudg "ge‘i Wé‘ﬁéaﬁfrgﬁw spsueesastotl productahatdeclidescth ahdeprododt) &Y, in
some@mtioldEn i r nore catal ysts.. ||
certai nerfé&, odi %125%91 S?Véngﬂ?)\(/i gﬁﬁn ASFME At Vs‘t")‘/’ﬁ:l‘l“qdh‘@lﬁ’ the crude
feed andfnrabe hydyogemrsutce in Domduita06e ThE &) FBIRK v it dof:Qling
vol % or .from 30-40 vol % of a total volune o

50.

zone c&u%ued depateneone 98 sia onduii dHd. 1 n sone

eI sl lLyst _and c¢rude fe ma

v 00 Lo s ML e o
produgt wrng gepetpllarknowd. sepBatiorgeatnmiques) fob e%pﬁe%a@ﬂﬁluﬂf separation.
The chifil: h}/ t.per i}f'go rajjs of crude feed in the

co n% ac@fh‘%ﬁ G SeRBtCA P 0% via eprduinbl 2, and then be transported
10 trarsp ot ivinl cattier ) MpdhaYs, 'sfb?ég‘é%sseﬁl;‘}eﬁ%%ﬁeﬁ %tchelr b%c%s%?ngt z%hes, ora

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,

putified, transported to other processing zones, storage vessels, or combinations thereof.
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tenperature, pressure, hydrogen source flow, crude

feed flow, or conbinations thereof. 5 Contacting
WQHWSHsHs i n sone enbodi ments are control | ed berus2004/042426
produce a crude product with specific properties

Te erature in the contacting zone may range from

sne @bodmnt@mpr@chﬂgthm:l@f feed vaih the Gatﬁlysﬁ’é)ﬁtﬁ %ktfcﬁlce a
0.1-20 MP
ol B8 O T ARG 205 b e o
sepagemabmmmg@p&ﬂmaadga fHh-', 0.5-25 h-', 1-20
LHSV

F(i’S}SM or 10 h"". In sonme enbodi nent s,
10¥] P@égberaatws of embodlignents af ontattingsystena 60 ﬁﬁt tincludes

two & threeQ:Bn’éEtaﬂ 2ot gﬂlslﬁlpc)}a ?éoanggbg%lagtg&%ﬁg)é g’g\ﬁg@ @cludes

drogen so

Confflﬁﬂagagms 1§2apd 134 BIGS. 3K aid 3B afieRUSnRLELS &%839% 181% 116.
InFIE%B? gr %ge feed typi caIIy ranges fromO~1 0
fgndg W@@M?ﬁ@ 181 160e tertted as Sepfarddé Contacting

NI e é& ;%9 cont act
zonew th tﬁaécﬁg:rgtlgflé%st (s). e hy rog mjpgﬁ
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enBaa
ated r the contactin one. Cartier ga
Cond{]ﬁ?biééa (@P&ﬁc&ng ICPP mzq%pg%ﬁ;n&m dmc&;tmng S
emboﬁhﬁezﬁaraé EﬁimgﬁﬁFIGHi}i gﬁ%ﬂ& e L#cg}gg%] ﬁxﬁc %gl&{ GafRer gas

and/or.. flow of the’ hydrogerd so
may SRedby 9ye ormperecentacting zeres mith the emde ttudepardicls ﬁa cofiduit 106
and/ck s 00HRE chlfhef BEL By e Sgrﬁﬁg&egég Yot xemiales condit 106

ydr ogen ‘sour

ddlmmemhé hydrggdiesoud@thndZf? t8Scatri aE'c@ﬁnt
reC| r.cul at ed through t he cont%ﬁ% zglﬁé OWOf ecrg ¥

’9’@“%‘}‘”@%6‘? Woﬁ@emmmmmam y wi th
L Combcléi e cont ac?%&s%sgﬁ%&ri Bt e ehﬁz%ﬁ@ed

conduit 106.

.strearg,; Ghiefeed stlean ﬂbwa fromt edntadtingz0gs! q:@;toacosﬁcﬁhg BoRAMA I FIGS,
one

d d
3A e, oG SRR aSy Honlinatasins aomo Hdp canoating smedds.
i SJoﬁtaBﬁ)mgflﬁﬂleWI b ke fﬂ”ﬁiﬁf lrﬁ:g;{dfe%‘ﬁg o?%%é‘? Eﬁ%@gtég%grsﬁgwﬂ i

FIG. ource |n conduit 106 produ
&AoEd pigeany exits coDRctinglzentt K2 vie padait 108 an8 RetekMdn¥iceing

108, th d d
e B b 0 R e e S

andezgunemahdtmglmmmsepar ation techni ques, for exanple,
[ The crude product may exit

g,z -*el gw d separation.
s %‘a 54 Sigerny max beggniartgd @Gthcﬂgfdttlom]ant&iﬁﬂ(sl) Becontting zone

14 AUBRAE B Y 1?18t6 Fclﬂﬁgt?l?iogglt Bt “he, foééﬂ%fe' it

storage Vv

contacging zoneclddizind &tr icontat ey Rk 118884 ORersTRYarkiiéd LR I%Stna conduit

aornmed durin rocessing (for exanple, hydroge
110. T te Srodel Bflorsaines (18s) sapirmion sy ﬂmrtouabpmucte The crude

produoqs&glgs@pgaﬁ&pk&mr&gg&duﬁq%ce and/ or carrier gas.

The excess gas may be recycl'ed to contacting system

136, 4 ipusdbematic of mm&b@dlhﬁﬂt & RbhRfioRY nes,
conbj nat i onsbt he(r)eof Ohs\%n%?

| s
contac F%&g@gsﬁéﬁﬁ?gfw%m&(eﬂhw topprst arvinbapiped)nters
separaticiions 120 ¢id oG at SN 'qm.ft v
& roduce a tot adﬁlg ?Ig%{ufneseeﬁ aﬁﬁh&p%%}e ﬁeﬁﬂ &’G)r'“ dhe
isadvangaged crudes sepasted 1ities &oli:ﬁdgue@ k@ vifitin ﬂﬁ&@rp@’or 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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separated to formthe crude product and gas(es). FIGS.

2-3 are schematics of enbodi nents of contacting system
wiDIoshers6d ncl udes 5 two or three contacting zpgegs200i042426
FIGS. 2A and 2B, contacting system 100 includes

it i o
embRaith@fs, aPRadtQoRti P na gﬂiﬂm aﬁ&@o : ea(% ?ﬁ"e than paphtha are

separate contacti ng nes i1 n on
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enbodinents, as shown in FIGS
a migiye eg@mmn@emawbmhng range distrilrtiogae at east lé)ﬁt"é}ort iresome

em:§ il R0 MR B B ST a Mes1 0 . Shiica Ppepacated
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100-ZB37 s oAcR ) 2005800 o6 yblsat aunortion afshe pesch o s
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sepapiinciolc 120 and s R SNAADERL] 00 (2 A0t s Enine
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.Sstream The feed strea | gws from contacti ng

som §odigisnfiosepariae ebn B 15485 b2 posiionceinpsreatar dormbeam of
desalthg linﬁe%iférrp?%kglﬁ% Tl @%t foR bR antﬁ%gm% s%%tﬁm Aljbé) %gonduit

contacting zone 11 I Ng zones
12.i ncl ude one or nore catalysts. As shown in 20 FIG

cofetEfe SHESRGA I Pt Brre P a3 il ghgsame
or differeht Som3Ae cridBigede Fdr 14BAE) B bhude ?:%Enﬁ%h 9 £6ABintd With o

b% condwt 118 and enters contacting zone
crudg¢ baying g, g&wrﬁwce@%tbmehm wulungtm addktided prmiluct havmg a viscosity

example,ube &atde mmﬂaatma}gbezlﬂﬂmeﬁ]vﬁiﬂﬂﬁ@ﬂ@ haﬁﬁ@hm Bkt ?sQﬁﬂ'erent
eparatign_zone 108 via conduit

ther, e% d. ent er %{ﬁss
Feradiging A dirt that Ay o Adhibal 1§ betyesy thespANafdhe ¢md¢rpr0duct
t et

and *?*Sﬁ‘é‘“?o%he.gﬁﬁ%“fﬁc oy BBl H i SERAE Bt

ndy®dshavemin KIG. 4, m@pg%mte;rrhhodnmmsa mp.aierfeagmérs doontacunghsystem

e I Sa taged crude (elther

100 ‘39 ‘%% 1@%#@3@5& 3 Boftian gf %@Pé&qtsﬁﬂszw ipg system 100
via c@rﬁdﬁ]ﬂtﬂlzs ahd s inklddRAMA B I % ug%@ Iﬁﬁlehﬁﬁg%e@e 130 at least a

portion of the di sadvant age e'1's separ

portl(flb@ﬁ-fhp §ivds pratighisicambinedavith grfecor neora ppocess mbamgl(ﬁg zxample,
hydrefSEEHRh 3Eart SN A i BB Bt Pty b et g grade
feedspardridy, hmn&eﬂaécnbeﬂuimm&?&;fd Qemﬁtm@;gi ApretRrct, | The

anot her examtg conponent s that have |ng range
procegs sireamsyede fasdl esudeor @me@éherwfmenmodugedbhrmﬂy ito D

SRS  ERAHIR BARHAE ot B35088LE] Wnpmcn

may b:srluckﬁed et nebnblemdiBg zone 130. The blended product may meet product

specifications designated by refineries and/or transportation carriers. Product

specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via
conduit 134 to be transported or processed.
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enbodi nents, at |east a portion of naphtha and

conpounds nore volatile than naphtha are separated

WO Y0662 sadvant aged crude. In sone enbodi ”eﬁé'fmsﬂimmuze
| east a portion of the separated conponents exi t

sepanFGos, ke afsa&%‘w Q%H{e&i%géaug% ne ﬁoutglgougg conduit 122,

obt ai ned from separ at |on zone
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| east 100 C or, in
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odi ment the crude product S bI ended wt
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heding el FRori SRRk Sherk 51 PHOSBONS oo BIETIAIS hactonatty

th a

dlS?lB@a ithe eryde progubt mdﬁndblqnﬂezﬁm@ﬁud&t&h Eﬁﬂiu@c gh@@ﬁﬁgfe)’?snlla(tje
e crude prodauc an

b h
fagt25, Escl 51meRts 0 G podign shlendea pavid andlio the one o

more digtéliane Sekétivns iR Bech gd With crude having a TAN
_th is different, 20 thereby producing a product that

omeenensimpats,the wride pradectlasl ad AN of acmoste0s, ot bkt 50%,
at 11?6&@36%‘5015&%9& 14 thq{r'l e{llg@d ?fﬁé%?r% 5 ﬂg%ﬁg :s',t aglggae;’?s: crude

transportatlon an

proluct ey 4 TAN Erbrepevn1-80%; OIS, 8055084 (R UB-SONLAGE T 2 of the
' éast a portion

100 via conduit 104, and at
“@%%ei Tisiembedimgntsgth e@mapmdwgt kasst BAN bd@t mostal, at most
oswaﬁjeltm%%ﬁs%z g VA B w@guctmll

In bl endi ng zon
e%‘ﬁl@)ﬁbebq)atdwtﬂ 0091 enﬂrmnm'e GreqtidnilyOitdedat 000X eIlPidPEeeéﬁbod:Lments

ne (for .e a hydrocarbon stream such
TA o B e el b i mmmtg.@es, Gtine, orQ.GétoOI
f edflsome embbdRhfont tHe W% her eof
900/produceea bl endéld product];rsqagcth process S@F ! t%FraEl St
()

abmosicy0fpeat most hi%: aimesst S¥e oeafmest 8% of th@NiMFe content of the
130 or upstream of such

d
crudg {6 1 LMoot ) e SO diticatshat b I Ge sonealin o
rangoef 1 RO, 61@-70%020-86F! ofoI(2516H; g Wﬁ%%on%ﬁ?oﬂhggmgd fepd. In

meet TOdUCt speC| catlons esl

cert: %pmﬁg&p@%/saﬁ@/c@u prgd@pbas, aei gnmmﬁ‘rcmder;&odtf&lt QWQINW/Fe

SR8k t 1 ude t r5e not limted to,
cm;ran g 0 (#&gﬁlifnlft&g‘?fs,&%# Eb mé@g"‘t]&p grams,
or ﬂrlO @it 1 016 ighhe dh-certlig Bib%ﬂﬁlﬁéil G B! s

ne 130 via condwet 134 tgpbe tr%n@gﬁmatzxm
srangyol fi0Re <
&s dysomopempydinesisbe 688 ¥ /ReS20RA! 6f4tﬁé 2fde product is

70 130%, 80-120%, or 90-110% of the Ni/V/Fe content of the crude feed.

In some embodiments, 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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In FIG 6, the disadvantaged crude enters separation

zone 120 through conduit 122, and the di sadvant aged

WO 20080618655 epar at ed as previ ously descri bed to por/asicdo42426
crude feed. The crude feed then enters contacting

system 100 through conduit 126. At |east sone
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0.00005 gi@hs; feling DiODDEUB drims id QD00 akEe &xfftfn@bro@%@ld%mhﬂ to

sonme enbodi nents, the crude product has a TAN of
0.00004 erayps of metalsds metal galts @ﬁormmc ad@9per@ramiof mosle pt@ivctfIn

somteh-: &E&i}hﬁgtss, aqgr.?%k}h?%n 3? In s&gp sgg,;/o? dlrent Sid:s,C% é%;: e
proctrct mm'mfsa- 109340 901 mlaeof the Uil doakat oflﬂeﬁl%ﬁh Meal salts of
enbodi nen the crude product has a TAN of at nost 1,

orgagic agids In 8“‘@ fegf:'npst 0.3, at nost 0.2, at nost 0.1,

]?: gﬁtgelgiﬂ.ﬁterr%ggénen? AP %balvgkg 8? g%u&%gﬂuﬁ#t Ye%dd}é:ec% f:‘rom contact of

the ¢I‘9ds feed vﬁﬂncatalystsmﬂm mmtmdngeuﬁchhonsIANOema%Lesocmme, 90-110%,

ox 1§03 o RY BF g of B 80 S Sbaeabotindi A vy of
the Q08¢ PRIduEES fdnd D20, 1B do\/bﬁfs-@@ntent Of at nost  90%

at nost 50% at nmost O/o at nost 5% or at nost 3% of
t hén Kemgirembodiments, the crie prQ@ma: hegje viseasity of hEmost 9984, at most

807 BFpabst 0% SR BERRY PP, g 854 S o timents. wpspude

prodmf::t hidsen WhdWsTtR iCORhge b Ilf~6®%e2@-5 o%e of $§:d0% ot th§@1'%&(%it§l of the
nments, the crude product has, per gram of crude

odi
cmdﬁr}b et dn same sbodigagtsdhe \@mwrémf the cendepnefict is@trmbsk90% of the

vised o Bhetiaat feed vttty ARt GB1ey B e trude AT 5 R 3% p0-

lzo%emt%o mlwr&twmmmquhexe@mﬂéefems at nost 2 x 10'5 30
gr nms_ of NL Fe. In some enpodjnments, the total N N Fe
Eorpe gnbodiments, e cpidsdeduct hes arigte] hesgoapmsinient of at most

90%9 Qr&é&%{)% at HL%SNO%/ /drt OB Rbs g{ g{)ﬂﬁgéééﬁggt?)g{sgﬁ%gten{ S the

some enbodi nents, the crude pro
crude deede dn caﬁmnehﬁbdunmtmﬂﬁaﬂruchaqirb&act fbs ©togd heRr@ehrEs caiftent of

%o AL st. D0% at most 10% or-at nost 5%
ot 1o 10 3t gt ai0%% b B 107 £F et SOV4-0iThg kGl dalerapiams comtent of
the Ph@AREE acids in the crude feed. In certain

enbodi ments, 43 _
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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WD 2005/ 061669 PCTI US2004/ 042426 the crude product

has a total content of netals in nmetal salts of

Vi gioeteeci ds in a range of 1-80% 10-70% 20P@9/ﬁ82®&/042426
30-50% of the total content of netals in netal salts

| aci ds
e SR 30 g 1 G o B8, Bl Sgotimens,
the subfut eshterd, of ¢lar drode pioduetds ¥6-130%4] 80-920%41bE9G-1 10%|JF ey fulfr
s | fonates. Exanpl es of 5 carboxylic acids

and
Co&ﬁ'&ﬁ%&@ c1ple egfle not limted to, napht heni ¢ aci ds,
h
poﬂl‘l?glﬁfﬂ% f&ﬂ{sﬁcgﬁ%&%:l otﬁ'?:?tr g&ﬁ%ﬂle%tc ruﬁE ?f’[ﬁﬁlné?lg¥ ke at most
S0¥& atr mest £0P4, @t moki 1% omat moe S%nof amotanmragai ¢oftent of the crude

foc, bR ERAeiRlS e credRRrRoneL %ﬂﬁm cententptat least 1%,

at 16hs GO%Y) gt Iead B0 bor alGhsy ?9%]% tﬁ@foﬂl%ﬁf‘ r ks rﬁe orpde feed.

arsenl c) Col um 6 neta or exanp
x {ngozae @mmcbmentsmasimmxeganauontemmﬁﬂm rcmttesproddwnﬁy laﬂﬁlost

S S et T SR o AR B A ot

of ﬂlangﬂeffmmlﬁ ceﬂ&ﬁmoaméms e crlld OPOdRCtHa8 TDasik
003 grans_to 0.00002 grans, @18:9 f?om 0. E')%O%ngencontent

f*&ll%fﬁ% ?4’031 Iepst 80 atleast 80%: Ohﬁtleﬂss 99% ofdhexbasgcatitregar content of

the@hfRTb&d. aci ds per gram of crude product. In some
enbodi nents, a total content of netals in netal salts

of brspen embiimientsfthé beygehtdatedoith® hide prdduéPmay8&at most

030-.120 90- 1 of the total content of netals in
%0% %téeﬁosg%?"?sawostﬁ% At Bogi0gs or At wrst 3% 9fithefaxyaen ¢ontent of the

crud@fded] th &'fﬁﬁijérﬂﬁ&hﬁrenépéhe Qﬁ.ﬁ%' 1d d.lgf h%ihgn d&f\&ﬁ?xﬁ R AT UF bt teast

el oduced from contact ©
; /ocﬁtleasy%Q%, attleash 80%o ot atdeasnPO% ofithet Gxygen cmﬁeﬁcbfﬂ%de feed. In

R oS3 e e e 07, 10
70%,(2(1-619:/0 CorlBbes % @@ i oxySer ezsﬁfén%fé)fﬂib ot R8d. B sohfs &ébodlments,

In certain enbodi nents, the crude product has a
the e cgatent ofmarkaxylie seidgomponndsrafdhe cradeprodnctanayis st [QYH0%,

de feed
o S nr R Dl afhoty % Bf 4 ot SR 1 8RR apid sompounds i
the cxaldg &edf Iﬁ. Belﬁdiﬁ/emﬁﬁdlﬁﬁ%s the oﬁi&e‘kﬁ%@ft hhd®totAlITeRRhE oF c‘ﬂ%boxylzc
I n some_enbodi rents, the viscosity

acid QREnncR STt AT 1 6 o ISt A o B9 peatienst pSthen iheotal
t f th d
ot i A A3 B 1,
gr dniseme Embocimﬂm lfsdﬁmted brzasio mygmfvim{rmn?éi mtay B r&dubétPin the
cmc%&‘g)edcij;lp 22 ot a%Hts o Oaagz%g@? a%g(o?'nﬁagggl sg]?@ gfncl:)qup@cyhc acids
maﬁbﬁc’hlemﬁkﬁ‘ll?&@&k@ﬂ%eﬁ?@ﬁ(ﬁg&ar% 3!11'8%011 ?gﬂlggﬁlq oegggeq compounds.

certai n enbodi nents crude pro
Carbpxiylie aeidsand pemeashoxydic contanting eaatic lﬁdygai cdnqaﬁmdﬁﬂx% crude

o 7T 4 e e it S S o

spec&t)bcfopfc aembaNtfopd GhfkEEq BN
90%  at nostsgoc%ahg){% most 100/5%3%%%§ e%"@’geo ritfifor gas

chrogatagmaphydnt ent of the crude product. In certain :

a{ﬁiﬂg gfsﬁt%@ &Ji)gdugfl%il ggg’gatme 3@5/83 gr%}ats,h ]?as an osxlfrlgcf:riJ cr:on%é)nq to? at mgst 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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44 WD 2005/ 061669 PCT/ US2004/ 042426 | east 80% or at
| east 99% of the sul fur content of the crude feed. In

WO WSE6156%i nents, the sul fur content of the Ch
product is 70-130% 80-120% or 90-110% of t he gﬁ@?ﬁ"r"""“‘”‘
content of the crude feed. In some enbodi nents, total

contentrodgeleast 94, @0 leadt 3005 Gt fabtIR 2 Y t
e 2P% ﬂcft gost 80% at nost 10% %Fféa ‘%?ﬁ&%é?é’%memof
etcsqihg g'e - AP &wﬂﬁremreguct@as gfmtbéﬁﬁaideasE b?té»d?t lb:_i:le;tt Gevd, at Bast 80%,
or £ haR [ ct has a total nitrogen

2 §hzft_PI eé)g‘:ﬂyclgrb}?e %3 | east 30% at | east 80%

content o
or Additieasily, #896érade progudt@hay havk bIcOSRAL mﬁ}%&gneacih@snd/or
I.n sope enbodi nents, basic nitrogen

ude f.eed.
mefg) Fﬁq‘érﬂf %‘?’%ﬂ@ acids s abmeat R0%.red ynast 7086 sat mEsE50%abr smBést 40%
£ 9 % t .most 5% of th
o e AT T —

withia A021 39%a BOIBOME o 90-110%5 of thel foc BRI ic BBt RE S dan

coﬂoﬁﬁ{i@%@om egt dof at |least 1% at |east 30%§a¥éﬁmcoxygen
eas § ogde fgedt a5t 999 of the basic nitrogen
corm@emegfnboaﬁ@enqg,lﬂggecrﬁgg . e di.nent.s, .t he

Gogéégen content of 'the cru@e %&é@%ﬁ?ﬁsh@%ﬁ%mmcmm&ﬂom

gRmnersirors §949-8 3 gosts Adragien PosiratQifcride prbd S tThe
the 15 crude feed.” In

0/ . tent of
;T::%eﬁrr?éﬁ% B%qu%%ﬁ‘%g i nm?’ﬂ’@“@F SeRetreoliera0- 484 giams oy fom 0.82-
. f cab y t 0 . o .

oo o] s sesbor he-ctyadtec Bt g S

carbon(F/C) of the e Braduet mebe withine? 0>k3096/ 805120962, 90 1 10 of the
. Sy i f -80%. . 1-0- 70%

s 850008 o AR AR 3080 s o
e e e st s 8 g
the é{ﬁwﬁg reb@apgalyg@ t%thgdwprc@n mdll@glfqin situ:most 5%

of Thbense prédict BEIuHQ@cdi}%%géﬁL\igg} %Iﬁg 8&5@@%@ gé}&lgn In some

the crude feed. In cer

embediments; thegaude produst imchnles er gfant 6f 1he siide Prod¥et: @t least 0.001
30%  at | east 80%

0 f. at. |l east 1% at_ |east 30% . St
granfs; maﬁ&ﬂg};% (935 rRmBIoS by roatrboRyis Atboding sangsclistiibetion of at
D00sIiOP CCaropI AP a; 41 14:8€0. e r di ts

. Sﬁ;.éuelm ed ot{fganfc‘ox geﬁoggmghﬁﬁ%ﬂngyﬁgg@? g%eﬁﬁmchrbons
with gyhoilingrrange distribution between He) Uermoti206:9C st 0. Dl MIPAYAfi16ast 0.00]

Ci r | s of carboxylic acids.  may be
granfipértford P%Oq . SEtels Fvibetthart Wb B ey inedapes disrRiiign betveen
200 & yah30) WratdeT0ICMPROAIESE 0.0CRERSY bi Ford Y. B -F8 Yrams of

non- car hoxyl i, contai ni ng organi ¢ oxygen conpouonds in
hydrac &&é"&p%a rapgy distrituipn detaveen 308 8C hd d0QRC at 0.101 MPa;

: t  usi | 1y, known
O o 0Tl LR R Rty rnge
distribatien bpeedr 400670 gnd 3R8ACDat OYEH MPachr omat ogr aphy) . ~ The

cryude product, in certain enbodi nents, has an oxygen
e B

. bsthe snule preductinsiuden wer grammfsrudeGiodat, at
least Q100 "B bl : StiBort b Sadst Thia o

an dITETA[\sl'i%‘f?Pth{]og C ?ﬂ%é%g ?12) 3 glg%t ri(?"i;}éea 13%&‘?019%#/%(% Dagst i&%tc at
0.1017¢5 and/oratdeass0991 granas oftydiocdMmetith 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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the TAN of the crude feed. In certain enbodi nents, the
crude product has an oxygen 45 WO 2005/ 061669

WACTHSBR@69!/ 042426 content of at |east 1% at pep&K2004/042426
30% at Ieast 80% or at |east 99% of the oxygen .

cont e cru fe d, and the crude product has
TR o gty brrdnctdisoa digtloteoniepbof 70-670%, 80-

leoeaetllQ@%ﬂheHﬁﬁl]ﬁéUo%mt e
Addi tional [y, the crude prod i@?gﬁig‘g@ﬁg@e@e% gl cogfent of the

crpds odyatmeayzhe, per grany/ofcruds predust, s alrangecfont O10908 40| Tgrams,
0.661 t Y..al most 70% at nmost 50% or at
%13?%%%%9 6@202? feed, and a content of

. non Ina:ehamehibbdﬁ@éﬂt@lﬂw HdOp1BAREDa® % NARD cGRERCHS -
1o L0, 105430% 50, 23000 e P o S AN T 130%, 80
t

34950 of %Uﬁ(bFQﬂT@ of thecarinde Mghmommbnﬂm\snm,f the crude

6 R YCH i L o FLAGH D

|nc
grans;@&mams @ramns; 000240.4 grathsD8r @OﬂﬁOQf?ﬁst hydrogen
I_ﬁram of .crude product. The cru ercﬁlrgoduct may
P e 8 G0 PRbOgiEIeRs, the sFule mrpeist hay eresidus wpiest af 20-130%, 80-

129'!/@659@'116%% é&“@@cﬁﬁ?&ag’om : %ec%?goghg d€ pFRuet may have,

rude roduct. Aratio o
oredeqrodiict; dwesiduel dentetdsl ueangmbdwe 00001018 grams, 0.0001-

0%% 3000 s, Yool . atame o502 &ﬁﬁ‘%{g OO s,
Wi t i Berﬂ&n 2RWedinehB, B %nﬁfegﬁg ddc PRk £ it ﬁ?g g@g%, 80-

i ndi cates that uptake and/ consurrp I on
120%, ot Y1 Hi% & the MER: esintemt vfithy comdel feed, a\rini!bmhe ¢rodé product has a C;

fegr am of a)é]e crude product: at |east rans,
eepl ig at least dQ%, af lgast 6 ﬁa%atéqBaShWﬁ:@f &:ekﬁmphaltdneacdm«:ﬂtloﬁme crude

: fee&Wl% the RACR PALALrale &ﬁd%& tl%%iqglélqga% ‘pﬁ:i’ %&MDC?{ content of

| east 0.001 grans,
iepatiedeed. Hmrmmewmﬁmdandms detrgagigge Clizsphalferds &Eigené of the crude

OO C an 101 MPa; at |east O.
feeg ?v% Py(pt@?%m cgqtexpﬁ;:gqmgqegmﬁbe ﬂabﬂltﬂof the

cmb@fdeﬂﬁ@arlﬁ-ag@ct%lﬁﬁﬁé buti on between 200 C and 300 C at
O 101 MPa; at |east 0.001 grams, or from 0.001-0.5

alfesogte enplyndirpents, the)€s aiphhlteneb oontemand MQR content may be

oA SR i ot ek s
in thd crigielpedactietviid e &i thdoE‘Ey E(ﬁ%ﬁmenﬂ'lﬁ tifd &Hﬁé f38d. For

be ween 400 C and 538 at
giswamnia arpde feed Ge aqph@lﬂtncs comtemtlmida, crmﬂzrfegd MCRtontent may

Y T
MCR. dbtenb/Ray bedépresented bhast The Qs Sap BB Pﬁliég K@qg§? %Féssess the

tvvlth a b% l.ing range distribution "~ 30 be
net idyctinhoin digh WBGOEGI Cemponents isdhecrodt fgdmShefithe chide anmhhet may

be@ﬁ?ﬁi%?%dr%xo rfa ik éfebgep éb@ﬂg% Lb?‘i?af‘e 'P%{JE‘EWS § ratio of

MCBtdostentofthe Icmaletpﬁodubhb G?{d&ﬁﬁaltenes 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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product may have a naphtha content of at nost 0.6

granms, or at nost 0.8 grans of naphtha per gram of

W0 sogseuct . 46 WO 2005/ 061669 PCTI US2004/ O4gé2is200/042426
some enbodi nents, the crude product has a distillate
content of 70-130% 80 120% or 90-110% of the

60%; et30-50% of twrER caerit bEtteronit ek dThelradéhodinbt lfﬁkﬁn some
per raln o

optent of th crude product nay be,
e BRS04 0001 10., i .00 9 Ecerome o (05095 gmems of MCR per
gra&%&ﬁom@_rrs, or 0.002-0.2 grans. 5 In certain

enbodi nents, the crude product has a VGO content of
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. - 0 - 10.1209 90-110%.of .th id
i R ST RN
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treagm 5-0.4 grans, 0.001-0.3 grans, 0.005-0.2 grans, or

o oo er e raiio: ST B boREeRR S5 100 K sidpertis differen
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oduct has a 15. asphal tenes content o

recdeB TN 15 sfued Visoastypomedhused otal NUV Hstonisntsch eedmbed vontont

salfgh : . | t
o SR OgERRGRR, SF borbinpihs TSt biyRaceddpSfie olensd reduced
Cs asphadtenes can;eh'le@tredlﬁéd M(R temait; ﬁﬁ%rea%edau;n @gﬁayh by fedbiced
e sphal t en nt ent the cryde  fee ile
°°m%ﬁfe°f%@8 g’h?’&f?? S ‘}Cf??égﬂ??ﬁﬁfé?‘isw gembinatigns thereof. olngome
embodlinidnes, bidForc@bieanbp&ties dfRe &ﬁClSHQ glé(%ﬁgﬁ? relatived crude feed, may

nbodj nents, decreasing the tenes con

be selgelive}s, changdst whilelothet propertipsamainat cignged 2 uch; of o not

subsRE R . B PkpalB A b Biable i Suleltitpsfrediie AN ina
crude fieed Gitlmmphisb sighificanptlenbingbe MaBRaUTORRE c&ﬁp%mts (for

roduce a nat hematical rel ati onsh

nbi ned t ’
exargple, Sulli. rssiide, B VUFo @6 31GQ). doibismanner, hydrogémouptakeriuring
Lot - . X . e i

conRARR iy 1 c8hd gk 8 MG U ot SORRRIER et
commmentsp s, dhe TADOof the trude deesdl can be eedueed] WHDR R 18&tH drogen,
sinc Ogbse rggc[resen.te .S. A sum of a crude product C¥5

ST SPE Rxdragsh 18 also beingused infedyseqrhercompopents in the erude
feed Tty fob @xdple 8 @b MnoPorudd HEs SHITR TN %%ﬁ%&%acgogx?elnﬁat is

to S) to assess the "net re in’high visc
accepiablp iheretsrdatmentend/on trendpestdtioripecificatienscthef eudl @HaE feed may

f - 999 0- 909 20- 80% of S.
S MR NPTHRC O O L T
crOgtelyps agkicia dn og_ﬁlzcﬁg Eﬁigé&l%ﬁgﬁ f?gﬂet ifintions by Ind1889%he or

from1.0-3.0, 1.
more bulk metals and/or one or more metals on a support. The metals may be in elemental

form or in the form of a compound of the metal. The catalysts described herein may be
introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursof). 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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In certain enbodi nents, the crude product has a MCR
content that is at nost 90% at nost 80% at nost
WN2H05/6616688 nost 10% of the MCR content of the peTwie2004/042426
feed. In sone enbodlnents the crude product has a
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onponents in the crude 25 feed for exanple
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l.e t d/
o e 5k A B TS
with wag or imerermetalsei‘rcfm Cobuihi ¥ ahd/@RCOMnk 7-60lUAGnJIAN b bP@8lumn 6

(D

taﬂ%gg r ed sul fur. Catalysts used in one or nore

me R, may eﬂfh%mli ér@m Ordy20, heliOue2-6né molar paticeof
I t I
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someoefmla)dammpts,uhcj cmmysmnclmaroluﬁhq sqﬂémém@} 2 ARRTdN Dk
combmatlon of IBalo)furnn 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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average pore diameter of at least 150 A.

In certain embodiments, the support includes gamma alumina, theta alumina, delta
alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alurnina, 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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In some embodiments, the catalyst is heat treated at temperatares from 150-750 °C,
from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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portiéH oftth® 1B to Ml deGnd S K€ ESiface of the embedded metal catalyst (for

example, embedded in the support), leading to less metal on the surface than would

otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst
by aflowing at least a portion of the metal to move to the surface of the catalyst during use,
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a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalystainteoaage fromtRO001f tof0F GSmisN ThE ﬁrﬂ%ﬁlﬁhﬁ%apqsbl%\ofrggmmg a

ving a pore dianmeter w't
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Cenh gérhif @B‘ng:%ﬁass the'%gé }dd?@eu%%éyﬁ Z‘Es%%mga %taﬁp?sg gﬁgcéudes

from 0.3

(@]
..U

Colupnes T30 aiepai(s) immmlgnmqurieh & bdshoth
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I.Ln certain enbodi nents, the

170-
Smtag%/&’ %‘é?}?‘ﬁ °na? fa roducea qrpdy produgtitas has selectedpdperties

cat a

(for mmpléj I'H[N?I :ﬁgmfiﬂalﬁlf(glg-gged égﬁﬂz%ﬁ)oﬂlg ?&n@gl%éﬁlgis og@e crude feed

surface area of at

whilgother PII/OB@@FS mﬁ@nh&??lgmgad by eantll &%Guﬁlﬂlm hy@bget sduR@Sin some
S ace ar ea, may e In a range rom
embeetit Hay §g§%e[§ Syrigrontactiog. 270 ne/g, or 120- 250

nPTlge second catalyst may reduce at least a portion of the components that contribute

to the 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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In certain enbodi nents, the catal yst exists in shaped
fornms, for exanple, pellets, cylinders, and/or

Ve 2005M86x66%5. The catal yst typically has a flat pg 2004
crush strength in a range from50-500 NNcm 60-40 1042426

100-350 NNcm 200-300 NNcm or 220-280 NNcm 30
cru rPf withiggelatively smailichamgetin hyestulfan oésenttrblati 9eorthl St fur
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reof. Other properties, (for exanple
°°mp%ﬁ§ &t fepperarisg el 50058 (fgr enainiple, beksi d&m%cpm g dlati@ly

smal |

short ﬁéﬂﬁ@'o? &hnledd ?o@ﬂgfegﬁnggmpé cr third ca a'é{zﬁg{ gSllgl y(;,!tgq]czttﬂgst precursor

changes when
is heated te ot least 230y %€ forBehaigs. ak) dértahcblmb%%hﬁéﬂtb Vi ﬁm‘at@l t may, per
er

ies of a crude feed while only changi ng
gram %r "8%@?‘&."@%3 f olions &b glempat sontendint a camgefiom @cﬂpmme,cgmms
OOOS-OM)Q f.ficientl [.Ln sone
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di ment S, one O

and stahﬂlta n!gheorudei to treat tlmohﬂe’feﬁﬂi&iﬁsmiherélﬂ e%ﬁ%ﬁ@ants

second catal yst") includes

the catr%&lstaq rf@ﬁr qr g éﬁtﬁﬂ HATTpRyaiFes We@%ﬁﬁfb‘iﬁ in the preshiae of opeve
more salfé€cdhpnhliut ion with a median pore dianmeter in a
range from90 A to 180 A At |least 60% of the total

nhetthird e@talyst may eedlucaattlbst Pporiosiof thetiont dn@ﬁt& i c@itnbute to
the TAngtﬁeco d.c t al KSt tiave a pore di amet er w th
EERME 163 , teduce at least a portlon of the metals in metal salts of organic

acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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A of the nedian pore dianeter. Contact of the crude

feed wwth the second catal yst under suitable

W P05061662) conditions may produce a crude prodpgfpshiiedzszs
has sel ected properties (for exanple, TAN)

s('a nifi can{i@/’ char;ﬂed relative to the sane properties
Prafuct Rt a st vely small change in thessulior sprient relative to the syifur content of

the i . , - unc in
SHRaSALata R8Tl B DSBS R TR, o
exsplenal cowde prodsict may havediadfud tontemsst 70%030% o 1 sul i€ content of

€8 oPe t§that confribute to, the TAN of the crude
?%ng? Sl Tosgrdgp t FRdugediusingtbefhirdeqatalyst may also exhibit
rele@vily siall ¢ ' j v Ik nd reduc
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cortel% |vgcé_&§> 5.the, crude_feed. In sone enbodi nts, ]
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O i R0- hidiale@d ativel y | ow C5 asphaltenes

rang A0S0 B0 Bl i shasa e i QdclirbPa, 1-8
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asphal t enes cg,ntri buting to TAN fromthe crude feed.
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f as .described herein. 2Q In sone
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Coluat Alnys4l 19 j o0 t
e o aal(s) pEgraR o Ewg?}s?gﬁgﬁ%lgg%g@ﬁgﬁ?%“q%%fc&%qmm@
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th .of | t ai ni
com NS BRI Rep G Pl et Bee b soriecee ik A addigonsl catalyst
subsbpleatitoddataC) with thefotuh 8kt Nel, Wl}éiﬂﬁft{o_?gﬁa('téﬁt )?/ﬂay{ q%ae'E%eto‘F more

fthf grgt.he uncal ci ned third catal yst.
of the 19l WIEg: tbia Best eatalyst, 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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25 is heated to at least 100 C for 2 hours. In certain
enbodi ments, the third catalyst may, per gram of
WOMSPSISE9 have a Col urm 15 el enent content in BCTAIRIR4/042426
fromO0.001-0.03 grans, 0.005-0.02 grans, or
O 008 0.01 grans. The third catalyst may exhi bit

oW Somembadiments, thydragen naiy e éenéme&hﬁﬂng%@ﬂta&ﬁhé &188E crude

d bed h
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80020 g the viscosity of the crude
o gfme ,|a}tmqgt)$@%mat nagst 40%der dtdeI\%bﬁtdtéiNﬂWFEdontent of

the Galletxgt may produce a crude 56 WO 2005/ 061669
PCT/ US2004/ 042426 product with a relatively small

chdmgertdin embedlmmts,m HERY RS datill gt (HeRH &ﬁl?& ’)%ttklﬁﬂés Column 6
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gravity,
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embochh&htsyﬂxetsa hs e eﬁlgnﬂn; nt@?i uce
t he ne?lgﬁ?g in netal salts %fr%%%‘%g'lsgg%?’@f’f

TAN,
alumyipa Rer jgrarp @ﬁ paiplyst. g cetalystinshides, ti sorhe efdoditestes, at most 0.1

L RIS R T T
metal(skpertigeam of catalysts Ih ebrab: eMBodithenbe el t6lemh et tag?}yafe 10°

| ow t h crude product to be used by a varie
mmy?ﬁ%‘ﬁ'("i‘rﬁ‘?‘ff %¥%-i es. The third catal yst, in sone

Bl e 5 I v

content of
low (f@e?éfﬁmateafrom ®aLd00 m?m? 1680 Nhil/mse 5t 50 Nmf’&ti’?&dtol?@t\ﬁn%m’)

a Columm 6 netal

when'tf] [ n halyY %?eﬁcg%ﬁ?r&ﬁétﬁd g?a% the %ﬁl@g@glygt at aderperatuoe mnspaﬁg@ﬁ'om
3104900, o 330. 91, ¥ bl HRI o NG B edide

P content jn_a range fromO
eed, & some egbodimenis, map be iy mreegpfiom HLANDHYME azt-at Wet¥/mBor 3-10

| | | | facil i
o I B Bl e R e o s

may Halva TAN of abwbet 909, MRkt B4 Gt & 9%0‘% %da o5t 10% of the TAN

te ures_in a rangefromSO
of th éﬂgyﬂp{%‘i Adcofthe arda ptpductrony be i BnyPoml0.61-0NP8.03.05,
or 0.02=bpdWPa. 20 In certain enbodiments, a fourth type of

cat alyst ("fourth catalyst") incl udes Colum 5

eﬁr(as:) embodinmehisnaiiktityyé bicataly gt dxd
Smetét] ﬁ?gr h cgt al yst . has poreys?ze d.%%’{ggau on Et‘oll]umn
ﬁﬁr@ﬂ n‘tﬁtaﬁ(fég@om}mﬁzonl wifls theB@ta Aluntina suppert. The
di;ameter .of the_fourth

sixth (?g?gb? 512%5‘5‘#3@ sgéeéedé{fﬁﬁfggdsﬁi %gn}&d 1an pore diameter of at least 180 A. In
some embodiments, the median pore diameter of pore size distribution may be at least 220
A, atleast 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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| east 230 A, at |least 250 A, or at least 300 A. The
support may include at |least 0.1 grans, 25 at | east
WO Bo§p616e9, at | east 0.8 grans, or at |east O. 9P19£/9§“ﬁ)04/042426
t

of theta alum na per gramof support. The four
catal yst may include, in some enbodi nents, at nost 0.1

embediments fa tgﬁggﬂfi’mluﬁmr&m’tal(g :lnﬂe(tolgﬁ:ﬂfﬂt ﬁlét(al{)él)t o¥laf Blost &7 %mms
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molybdentuhiahd/oe fingkté! . the fifth catalyst, the sixth
caéﬁl? yst, the seventh catalyst, comercial catalysts
de ciyde &od,is oentacsedwiththesisthtcamlysoht 2 Gpd@ture in a range

SRR R I R SeRE38, oo el e 2L

0

feed mayde ih eeangt frdmt-DENaPHRT b 2ATAP ST - j ¥
N2 3 4,309 _? fom 300- 4oghci,aJ 320@3'&86’8’ LNk RO L, or -5

A 10 5, @jnb, Qingativpnetdivdeagen npiakes iscineduditation the hydsogen is

. TAN:af v t t 80% at st 50%
bin e AN s e TR Py B0 8 e wi
the spgclu;:aigyst fgagmta' TuiNrofyt ﬁmlbsétl 92@;/9, dﬁu ﬁfgb}&ﬁ%é%%;ﬂlﬂds? 93%, at most

0 - ,. or - . e Ccrude
10 A”%ﬁ g’eﬁt lr@?%ﬁﬁvhg%r&&%mﬁ feod FEADDo tha erude paeducbsiay be in a

rangfiéin 0201-0050.028004, 0R0.030564. /0% al most 50% at most
10% or at least 1 %of total Ni/V/Fe content of the

crispgnethydrogen uptake sluring bmakitingrif she erulé fdeh wittie Surth, fifth,

L e TRl N

o  chiepasha by g i S

a, medi ]
Produging And[os siapspeaBn@bydiogen is soxtlyg Sdnirizing thesmnge S0Ryfopcain 2
e84 dérask s’;}ggf . t may include at least 0.1
proe eat Egla%égg%sgl%%?%‘s or ‘at nost 0.999 grans of

grans,

t Herertaih embndinmets, g sevent typel Bﬂé&‘télrstlh(f;seg%fﬁi cﬁtglygt(; thaesn% total

fie
o4 i 30 ol oo S
graun oPéaklya! THE €l abral 8 flottaRayh DI RTRe RO trient o,

at,_ nost, 0:1 grans o
catalygleis heneficiad inipredutiog stor@ieGR6ducy thanhastd TN FHR st 90% of the
I n some-enbodi nent s,

IE@Z ey gram of catal yst.

TANtHﬁ%e u,‘;%dé netal (s) are ‘nol ybdenum and/ or tungsten.
| Otieee etdodinesiensh tHE fts, seB&id r&ﬁ&@, by {he
crude feed may be rel atsievel 99@0 oW P%%gtkaﬁsgf’mﬂl

catalyyts giay ¢leg e morriengrg/armisedi astie oticiviss dedzribed DerginB, o
1Q:130Q; nethe crude feed is contacted with
altld eeIé %tmgu Fﬁé g%t?lﬁ@sgtd S aprlication and coatoliing opsragiag rerditions
may al3dw-a4fie@roducd 6 BLProdddChatas TANTLRBG oroNel
han %[?gi%en upt ake byp?%ge cr u%le as?.éed, [ % S;é%%et@egpré\ﬁemes
Chang VEthihs crude fegdwhile athenprgpertienof the 20aIT8Id e ndr 15
mgmﬂb!{ﬁ/y 'Eﬁané%ﬁ %‘hll: Qesulting 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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N8/ n8. The crude product produced from contact of the
crude feed with the fifth catalyst 25 may have a TAN

Vi 206/060662 90% at nost 80% at nost 50% or ai’Ci’R)%EOMfmuzs
10% of the TAN of the crude feed. TAN of the crud
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The second catalyst(s) and/or the third catalyst(s) may be positioned downstream of
the first catalyst. Further contact of the crude feed/total product mixture with the second
catalyst(s) and/or third catalyst(s) may further reduce TAN , teduce the content of Ni/V/Fe,
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Hydrogen gencratlon 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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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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MCR, C; asphaltenes, P-value, or combinations thereof), the components may tend to

become less soluble in the crude feed/total product mixture. In some instances, the crude
feed and the total product may form two phases and/or 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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20 insolubility of the crude feed and/or crude product
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125%(2 floccul ati on of asphaltene rom-t
fafl shempalsinedras 918 FCt whicPresaltecbin 650i giuhi af & Yalc@bd Suepp ort

| nd | at
with o har' e AR 07 188 A otheronletpedienaport s placed s Eindberg
fumach eThe ﬁﬂﬁacfe@&ﬂ pératubeivad faYs%hYo SRt 1D @5%{93; hours, and then

held &2 tacting. Crude feed/total ~product
eld ) thsirpn. or §§0g§§@9§@dceb§hel§ummél‘hermysp@enﬁmieﬂ%ér%?am

o A e AN 00 S o o

ol ae

e @M@“ g o s S L
"ﬁfﬁrg? aisamt & b9 sKig andratdial pcmedfoidlml\of aaszl cm’/g. The

ot R SD o R b R et eE e it 7% of

@ tg@gnt ab 1{:;3‘9 t enper
¢ totad phmberafgorasria tor paré bies dry
he I\/[%JR cont ent ofﬁbltltﬁﬁ‘grci%Qggléer(ﬁee}é!ittséplV‘Wmn§‘5A

taini t
Ofthel;{gﬁﬁ%ﬂ’%ﬁg‘%me@ﬂe MCR content through hydrogen uptake
ami{sQfxamb i | tenperature result in
f or mat i on of tov\ngﬁ] &g@e‘g&? nﬁﬂf“?%@‘ér%é‘ pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina,
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stability of the crude feed/total product m xture
and/or |ife of one or nore of the catalysts. 20

YD 20606166f cont acting tenperature and hydrogenpppiRke
in conbination with the catal ysts described here}iU% 4/042426

5 . educed while the MCR
EﬁH‘i i’F arat a yanadium (3 si-Havipg aRors Size Distribution

With ladViediah \Pore ik £ Tl .e o4
. CcO at acting con Ill??ﬂo%ﬁsw%rté!easm}i gEQgWg?talyst was prepared
n &’é vafg magner. hgriduroinarsppeort erepaced byghe ardsodidegeied in

' r . {i at dif.fer.ent tepperatures 25
Exeinblelt % im{REAA B B vahedin Firomtab o sl Grcprepered by
combining 169 piagiswif MDSOEwih 8Rigdrhy odeidhifed &z%}ls‘ld A pH of the solution

fﬁﬁ?/total product m xture.” The crude feed enters a
Wag£dt contacting zone at the start of a process. A

fi At | t ' . ture.in the.
1 v ore SBERAEBS (DB Inbrl haled Selt 1B Ve dmaregation
solgticay, agedefopl douss eritiebchsioRnA agitatich, dhibd &9 25SORE 8vekA hours, and

rth, tenperature, et cetera) are the tenperatures

fo
they _ﬁéielaﬁ@ acting fosRdwursh heaeailimsatilpstedntained 0.04gadd of
C ne t cqontacting_tenperature ’
varhl}, pEPBRANIE 1P 5 s hlebte BEng iR e W ety
o100 C. a0 g el gOR dilnfef LD ABhork e of0.69

0-100 C,. 30-90 C, or,40- 60
et {g.,20¢ a srfpcsareaf Homdg.atddisionnlly, 66/#% efthedotabmirabertof @ores in

the pRQRA digRRRRd r €. S greater than. the

c?.irst cont ac@ndﬁe%@m%@y%ﬁﬁfoﬁmgﬁw 70 A of the
medighpere diamptérenper at ur es may reduce TAN and/or C5

asphal t ene ontent in a crude product 64 WO :

208@?”0%"1"‘6‘%3@ %‘@‘F@gﬁ% Hhegproparation of s ol eatalpst haking a pore
sizealistfiBlti doh&iti R n2 3Rk e crude feed to

a greater exten ﬁgﬁ&ﬁt‘gﬁe&?%m%asg?q%\l_ and/or C5

gy raeparation of a drioly; 3 athiyst hdving h Pote 874 Distribution
i g 3 L i st e
preparadtia chid oo dreér. Thé Hidei j .

iligemarBir Wi Jdggglﬁ gfez%.%ltdﬁrttﬁé e Rcribed

. Ea fourth 5 catalyst(s) and a s t1ng zone
In Example | ovasdmpsgnated pvithed ymelybdenute smpiegrationenhition. THee

' ' t be 350 C and th
o R e IS ey oipfining &8 rempionicn
3, 6r38cprarhe ofMos} @2 feidnsd of30% HSO%,WERTZ s Wt N
t first lLyst, and/or fourth catalyst t he
monpfanatdtine DA i 6 51 Grevas o clsioraisd watesto foren obhery. The slurry
i : . tagGti . |t
s RELE) e v il LGRS 608 e e saces povled

roon tempemture.uThe pHed thedohitiotewasds. 5 heTHAN 1R \Fﬁlmrs] adjusted to

S l,t.enes_ reduction in the sane crude fee
82“@1‘%‘?‘@%“%@6%& contacting tenperatures are within 10

C TRANRE [ nang. .t g | f t
. preparati ons",u P @%F 91”9?3 %Eﬁ%%%lgiﬁe es?eﬁdﬁ 3 %ir“gﬁ]%den!@
impregnatios edletors deat for BGOURNitR behioRhst it ,ﬁﬁ@%ﬁ(&f B Jce%r '

contacting conditions are set forth™ below. anpl e
severpl hoyss, angd n@ﬂlca}e@aat 489 S€ f@ubpaums. Thetepyiting caalyst contained
0.04 LIin 5@5 rans of alumna (Criterion
a?§|a°§§ Bt e iy, with it bgtancebeipg support. The
molyMenidirg@ifalyst had 2 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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US A) with 585 grans of water and 8 grams of gl aci al
nitric acid for 35 mnutes. The 20 resulting null ed

W 2006Pel6es extruded through a 1.3 Tril obeTM dper/us2004/042426
plate, dried between 90- 125 C, and then cal ci ned at

918 .C, ich resulted in 650 grans of a cal ci ned
total ymbst o p P}m%% i the pergisize diwributinnaofshe motybdefitn Aataljsehad a pore

mm@&r%ﬂﬁggggp&% | ac [ a Li ndberg furnace.
om \re@?n ﬁe&gm al'sed to 1000-1100 C over

The furnace tenpera € Was

1. Bhiseuampleatethonbiestes the bﬁkpmmhlorar@rﬂﬁn EQhetal BT hhfing a

pr.Q he s ort The support included, per gram 0
3&%‘5 G@d’@rlemﬁe @ﬂmg'@nﬁﬁatdpwmﬁ 0. 0008

pore Size

aumna, o‘l-;' apaeiinm —'" za Pore Si
Dis edian RoreDidmetet bDAS Led@t230UopyRs had a
ar,ea of 10 n2/g and a taotal pore vol une of

moly%“@%%g%fiﬂm gﬁm' sthin the fofjawing iflﬂﬂuersﬂrheralulrmma

su t e 70/
e et ey s B

moly, W/bemadbw iraptegnption solution pm]mtedras\fbllcfwm B %ird soﬁr@ioﬁfwas

madetd(}?c to pr par [ﬁs‘%éﬁgﬁiﬁt)z e 7R %a%gp MoOhet %2§asms of 30%
hydrafen peraltidel BOgY 034 gritasf hBocthfholie pgg%é,(s@{d 3 58 8tams of

d grans of theta al um na. 0
°1°%$|Wdei¢mmlgaw Ehe shirey Was lmatqdau &5 i°Qruntil disolution of the
a Pore Size Distribution

50 hdi/vanﬁeq{éé%ggghﬁl"ég‘%ﬁé I‘:*%yl 201 RO emReragss: 230 A The
v an aabiondrselatiod was meas b tRBE, 3 57 giagﬁsby tdﬁ@éﬁﬂﬁe{l«?cﬁ 49 grams of

dei aner The al um na support, prepare
eionized Waiqye Jhe dirstsolutipn and seoand Sﬂ)lnpomgrnmmbmrﬂnml sufficient

deloniééa %‘téf'ﬁds '5@{1%%%% ?01&!%‘“5‘? acﬂgt? %lpi% 38 ﬁlttg y:ne?d the

grans o

-molybﬁepmnbafanadlemsnipm,grnaﬁon vaiatioh. 2Fhe abiv@id! Wi iR@r n%‘rﬂgigg gz%l};hotrk]l

was i.pr e nated with the vanadi um i
mOlylf‘dépwﬁ)gﬂa “&'gégippﬁﬁ%a%%mw@wm for  hoinsrveith ag:asmnal @gitation,
dried skrigch 1Ry n ca i ned

et 2%88ﬁfglrfor ag:hﬁ%’réﬁv e rg@%ﬁ ?H@mgajlbaﬁ efFWé%“g

catalygf c@ntagtednpercgram@f vatalye, 0102 goghs 6f %@ﬁmﬁm anﬂ &

t.he bal an support. The vanadi um cata y had
mdybde?)"g?’e g’r?tl‘?f g being sepPoR (Fheanpkybidenamjvanadivinncatslest had a

pore size d&p@biondwiltP4 fre ?%Fe Bm%eﬁ /g, and a surface
area of 110 nﬂlg%rtrona % % of the total
ha@@xaruple;ﬁomlosstraues tga prepmraﬁog o 8 OBl b laham QBd QchHﬁﬁu 5
ata ad.a pore dianmeter within 70 A of
metal ARG 6¥ pn With apmediap passlizmneter of at least 230
derronstrat es the prepar ation of a Colum 5 catal yst

sr ze di strlbutlon wWith a nmedi an pore
sl eed it} atalysis. A wipaladtdaor With a

tral st_havi ore Si 28 Di stribution

oo %W‘%}%Egﬂfeg}ﬁ‘@gﬁ eﬂWBP%‘f igh thermoganglestomeasurne

tempembirgstimnghowatcatalyst b¥RSThe BAARAY L0l

b ég ﬁ! The al um na suppoert p?%pgériggggé& b‘}ﬁﬁﬁ%g%space
etween the thegaewell and an inner wall of the reactor with catalysts and silicon carbide

(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All

catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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20 in Exanple 1 was inpregnated with a nol ybdenum

i npregnation solution. The nolybdenum i npregnation

V005D ER69as prepared by combining 4.26 grans ﬁéTstzoo4/04z426
(NH) 2Mp207, 6.38 granms of M3, 1.12 granms of 30%

H202, 0.27 granms of nonoet hanol am ne (MEA), and 6.51

gr arfibe sfud¢deeshflowdo thetreactérovdsciom ghestoplof Yhe rsﬂﬁoﬁﬂo%é Yottom of

C unti.l. dissaolution of the solid

"hé{kﬁg""% ﬁ‘@%’ 5 F 8/3S RoYtionsd at the; bottom ?f)fbﬁf‘taétepéo m &sa
bodidia Sﬁ%ﬂ’@f A B@mﬁl CHM)%VSﬂi@ﬁ}]édéﬁlﬁe L g%a anﬁY 3031ggned on top

was _adj usted to el oni ze

of the sk Cﬁa cgrbm@dptfoma(oogommamlm Zomer aglg %]E)ﬂdm\/ﬂaiﬁlbrst h&d a pore

| I nat1 onp sol ut e or ours
st lt lgg}ll t(%1n a £%e Gameigy ‘i’fleﬁﬂét wi §5(7,% of the setelomumhber of
potsinrthe pmcmdmmeaﬁ&i Bifnghd pdtd Qide i withill iR of 2 %nedian pore

r esul t| n cat alféft cont al ne

diamsiep dan beHom caighaheaptainat G095 gramsidfndIieebaad®.025 grams of

wic R PR sty Vi B ok B beThE B Alina diwert 01 250

A A m:ﬂd]ee:atadﬂrsn’mwﬁe &arbide ﬁiﬁ?ﬁl% 5%%32 wal! V\BB%W&&%@@ gf the

botfém Addi E@gnal ly, 67.7%of the
88 Fenstpdormagnigd] errgmiasting fonso e mlﬂdlelmtaﬂ)yst Bad a pore

smeﬁdlé‘tﬁbdﬂéc?daﬁriet{i gﬂl%ﬂ%‘ﬂ#& @@nﬁ?&ryfowﬁ éﬁj ,}%@a é@% e totzﬁ number of

por e
porefi in the pore sien |d$sheb@.mqnllﬁ vihgripeeé diabRter WithiR e ﬂaéﬁﬁé ARdfh pore

st _having a_ pore size

dmgel%)r lﬂq%gﬁ’e?ﬂ?‘?‘lﬁﬁg’t" eéi‘? 02 gramg phniskelrand 0.0 grhuma of

molgBdenAm

?/bl Y% bdeI%lﬂm Vangg?tﬂj%sﬁa@?gﬁ@é%d@{byl n'd%aan%'f’%mﬁs?%p‘m

Di <} fapatal mt/smcpn; mrhﬁd mtugmtzle cﬁfamFB osifibnett on 189 SF 1(:jhe

enuni vapadi um cat st was prepare

mldaﬁ%ﬁml%e?%{%\ﬁ% Jﬁ’é’r‘“’“ SFME ﬂg‘e%%ﬁﬁélﬁﬁtphad%pore size
dismmmawam bynetiha oS HarleRes 19DR%0H Eeéﬁféﬁ '0%4;%3&1?85
mol b(rﬁ% nat ed ngé leﬂ3{bdenun1 van Ium I npregnation

b4 Wlaﬁ, thevhalance being priswirily & gamuashikina
suppoRde by corrbl ning 2.14 grans of (NH4)2Mb20O7, 3.21

grans of Mb(B8, 0.56 grams of 30% hydrogen peroxide

( H38izpn carbide @m:wneﬂbﬂwmn@k@adﬁmﬁ n Bﬁ\ Fad8pace

el oni zed water to forma slurr he slurry

and {5, Sgwﬁeaétﬂé’ag‘%e&t 8ec Lhsicptalyst berbwvag loadedointa mbmdbmfdmace that
inclullog five 8AthpSRAhkY é&fhsﬁgfgleﬂ:q% | ikd H%eﬂeﬁt%gw%ttge]% %}1@5&6 and bottom

second solutlon was by CO
conmommme@numsnpporﬂﬁ dei oni zed water. The first

Owgé(m d se oluti n wer e conbi ned and
i Ciren Xdgiefucipza E%F&@HS theuqfé volfé hydrogen

suifideocaidi
mol y Lﬁ&%ﬂ%@?ﬁg :Mtrrgrﬁlecg%r?ghggﬁgs Qﬁ% %@5 illﬁfﬁ'r?lf gaseous

mixtyre per Y&;}mgg (a9 of tatalivatakest (saltxicombdﬂnﬁﬁmuﬁmibm&bd as part of the
volurh&Bf @a@aﬁﬁ& O’ferﬁﬁgﬁ% of t@qqﬁ%é]aac%g jz_glge%g\riqsfg V;gcg@s@_c} 191204 °C (400

occasl o

°F) owexur Isqur andl hélﬁefﬂ 2048PC E&ff@.dh(ﬁfrs 4§§erqlcflfﬁ'h at IS -, qurvgc{mg

resul.ting 20 cat al yst contal ne per ram of °ca
Z‘mesow%ff regegd éﬁcr%em@isum HOICALC0R “Bratmwatelof 10 °C (50 °F) per hour.

The contacting zones were maintained at 316 °C for an hour, then incrementally raised to
370 °C (700 °F) over 1 hour and held at 370 °C for two hours. The contacting zones were
allowed to cool to ambient temperature.

Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an
oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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nmol ybdenum wi th the bal ance being support. The

nmol ybdenunt vanadi um cat al yst had a pore size

WO 206P@G6% on wi th a nedian pore dianeter of 30fcfus200

Thi s exanpl e denonstrates the preparation of a Clsff"umww042426
6 netal and a Colum 5 netal catalyst having a pore

progiegties dimiarized inoTablé 1,/ F16. 78 ¢ha Brue feedol 8 R QB b the reactor.

least .230. 25 A Exanple 5. Contact of g6 e
Thg\?:{laﬁe v@ttgr%hg&pmih% ewmg tq%;wn?mﬁggvizdnije, gliddle contacting
zoties Bbitth le¥nRG o A8 e&dt%%rrﬁos\éﬁg(glt \ﬁf@e E%%Il;cﬁf %#g{ﬁe fged was

t her nocoupl €s Y0 measur e

cofaated Yith elhcof théeatalyttaliny e JAGEnRAST HyQFdFRH ohy/ é&ﬁth:}npx%o .

cm{ h‘i space Poa‘%v\egn the thermowel | and an i'nner wa

o PIPEYEY B ISHPY: T of pudroegnsdo Hhesomdectued privid 1 the teactor
a$ 388 Nhd*Gn’ il sinALi 0 Viej o . Sych .

v Sili conﬁ%a(?giggggrg)’be igg\@asltho’ﬁ%(\%mmwa? %%\4?921014.7 psi).

| ‘v sppiacing oppes s el 3708CHT08 T30t 8BS 370 °C for

| | l W
SOERE. DR iE G e oo ShRIAEOAE 298Py thot emaptbariimpaintained
. thé - iRt i ti o f
o e B e R D E LB b 28826 730™) for 500

react or.

e S T b st s o
WA O R U
e ppeana AP oolel T i Bl s vasined by 2 wet

test metdye Tho trude praduct was periddesally 3ha19zedi 15 GeteRine A WhIBH! ficentage
t he nmedi an pore

di.anet i thin 20 A of
"°f°‘2’|“§‘?§§1?‘§r"l. @%aﬁngm|r9%§w tisted arerydrage9obthg datweminkd -

wei WREMALEE T} | ckel. per gram of . 4
?;Z?al e T b FEARE pflouc b GRS Ue 0ie adm BBt in Takle 1
of FIiF.ddl e cat al yst/silicone carbide mxture (56 cm was

P orisshOR iy PabiE 8P eridi prodiicehad e srpenchtsrisemvgust, it
contentf 00075 gnaadsidibticn® 9f 6.5 Lo ANoRALE 5%%‘%%%@(0007

Of(ﬁ!g A . wth 66.7% of the total ~ nunber
gramsy, b srudegroducy had 2 rasiotafdACRaontent ta Graisphaticas®ictkent of 1.9 and

{50,002 e, npdi digneter. The mi dd
T PP P R gros B efurian 0. 08 gr ars

of Tholiydsaé thevapdystgwers deterfitical btwgiaeasmiﬁ a WaRHRA! A6 bed

bei ng &af ,al t. 15 A tafyst
tempgEEPRP (VAR | verspsipindeethefihe soldeiforie dTtoratadystofivesinay be
o e o BB Gl ST SRl ot L -
decragsasi a W ABT inateasewet BIG. &fis  $2aphicalMpRaaitaiiesk ‘”‘*’@*‘Y 98 Bime
a

't g"{eri iﬁlg}?ola%%%ﬁf éjfﬂ}g gﬁ;&grﬁ%ﬁ ig]&}m%%%gc@#p:\gs ;igsctfiggc‘siﬂ ihg;a(;cimple.
P.'lot %rgﬂ)lt@gen%? Bgtzrg%é gg%lé%?ﬂfe%eg Eoﬁtgﬁir}g%ngsogetrsal%tﬂoﬂ?s of run
time for contacting a crude feed with the top, middle, and bottom catalysts. Overa
majority of the run time, the WART of the contacting zones only changed approXimately
20 °C. From the relatively stable WABT, it was possible to estimate.that the catalytic
activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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and to serve as a preheat zone. The catal yst bed was

| oaded into a Lindberg furnace that included five

W 2005861659 nes corresponding to the preheat zonecriRSon4/042426
top, mddle, and bottom contacting zones, and the

bottom support. The catal ysts were sul fided by

i nt ot exampledegrmsivates thak ottt the MOHLFRY HiBOSR cfaﬁagyst having

| .1 de and.95 vol % hydrogen_gas i nto the contact
= o3l ke Gelnion it maeckan pefe ﬂia(%#etga_ﬁ@blﬁsst 180A andbaduiitional
SR b NGRS 8 598 S i Bcon

counted as part
20 it ko e icombninng g g6y i
v.er r and held a or
ha“%?j%? g‘?“"ﬁ%"é‘?"*’%ﬂ%&?‘r‘]‘a %99%411@,1% pre dismeaien Wil controlbs]
nietiag icondi ' @é@d‘ﬁ;ﬂl%&é&{; . 0.F) at
cOrat eglg? 136%?%5339 per our.c{glggqaglé&g%ﬁ}%a?&#e@og‘gﬁeg‘s
meggures ByeR-wakie readefeed/Balroduct arixtues stabilityewas maintained. The
i i t 700 F) qver. 1 hour an
crllE oA 8 sedhod K ARG sédhoed SV Cordentvreivend sibeeonmenteand

redudedongger @nenotelitiveds Meidd SERCKE T HE resﬁl.}‘é?cgpgerg? Q%%@]% VGO

latformin the GQulf of MeXico was

[
°°n%$£$fe Siedg RToduGE WanP0% -1 LR ef shase propertR3 of tHeahfdd feed.
Exle' !:l. '7’:9;:___ ged With 1 atalvsts That )
Distribntion withl aiMediah|Foré DiltinGter fn a it o BV &£ 56L1803,
ap%xcl tEe to&glo{het he reactlor. erlng cruge mm Bt reactor
PPEAPS (GFFeptar fheawaber snusheontens of sontactingizoges) ooatalystisaHfidéng
ethod) naethd : ' d ti
; O e R P R A4 A S Png e ebdproduc

support of th
wergihersam en describerbincBtamtpls 55 Bach tdatystvesanixed Wit WA b lume

-OES%gg?cag‘Bﬂ'é?C“ ng 5 conditions were as follows: rati'o of

ogen gas to the crude feed provided to the reactor
via Sha 2fadifeddnifovt ZODE r&fkiwasldbay tas . n
the RLESSULE Was 6.9 MPa r( 10145 par ) R%gﬂle#%cgmdm the bottom of
© 1EfiPTa chhergaciernas filladdrons dotomtto t@via the follevify nmAnskr. Silicon

inteai 500 h . T t f
carb{RiIviHsGHo8 Rt ndd %tac‘???%ofré’ rgﬁg)g rm% r%@'ﬁe Sﬁrrg éﬁgﬁ&ﬁgg&. A bottom

the three con
catalysiysilicoinrvarbide mixtine (80 Lhd)iadpSRIUARAGS: . ,
fo fO% tEOOO hours, and (t hen )é\iggwpc (73%&é§t?ﬁo§ﬁgg8ﬁl%é0ﬁ)lde to
"o Om peniartiag gore. (Thrbation eatalygidadiaqurs sizadistritueion $9th a

dien bafed; ° al product . (that is,
e A T
distribytion heiting a peredbaretenwithint 3204 6€ 86 rhédign por8 %&t% i(;ﬁle bottom

tor. | -liquid tor,
s P b ok BTG s o

catalgAswitloede HalRbd béif &%ﬁ,o&ystem was neasured by a mass
flow controller. %Ba exiting the system was neasured

by/ domeatalys/stlisone oarbisle mikhme (S0UdE’) a8 PuSitioN&Son top of the
bott i odi: anal yzed to deternine a wei ght percentage
dl" ek e B35l i e By fcrone. Thwpraials® ad ¢ pomdize

istributiorewith a gedifpor@iafRte o i R P9ESHS

conponents. ! qplj)g.e roduct g@%b%i%?%fegﬁls%ﬁﬁggw%ﬂ of
pores;ip e size digtribmpion %Evmg\sa rehodiameter Wathire20LA dffilee BESEE pore
diam®E0 Ottt tof 8flaty BOho85 D 05 g:garn.rlljsdoef rﬁgk%? glg:c{ 0.13 g?a%; gfr molybdenum
per gram of catalyst, with the balance being alumina. Silicon carbide was positioned on
top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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20 content of 0.0075 grams, a residue content of 0.255
granms, an oxygen content of 0.0007 granms. The crude
WO3MHN61468d a rati o of MCR content to C5 asphal_ﬂﬁﬂfﬁ% 4/0
content of 1.9 and a TAN of 0.09. The total of nic glfl42426
and vanadi um was 22.4 wtppm The lives of the

Bt ' i Vi
ct ik e et Tty Bt BB O o

ver.age b t enper at ure
fediig ﬂbq’gtﬂﬁ Q?‘ﬂ@éﬁaﬂ% elheradeyfoed flowed throwgh the prehbat zone, top
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[sotal pro m xture stabili
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conjgnt ngiﬁr%u Pt weon 98 and 00 Yohod thaGEspedti eopiopatic® bf the crude
feed.he crude product was 90% -110% of those properties of
.the crude feed. Exanple 6. Contact of a Crude Feed

Wi {rf? a_Medi an Porgu D ar?t(ei er |’ﬁw§%ﬁ% t;'eglé%v\%é%k 8@6#%85
(excrpiios apmber A contenh pheqmtactiag zenss),faatal ystss theutotabproduet separation

1R eRie y talyst sul fiding )
P o FRod k8 ahals, 30 EARNR B¢ miediodSesnthie sathecs described
in Exampled.of anal yzing the crude product 15 were the sane

as described i anpl e 5. Each catal yst was m xed

Wi t S%‘ﬁe é%ﬁ?abﬁcgbﬁ%@g) hawing; the properties simtmarizétbincFabtte3, FIG. 10,
was P thé e dfaht Raclpa om.Lhe taop.of the

react or ﬂjtﬁ?‘o the bot t,o%ﬁégém}ﬁ?ﬁegﬁ rffe%g{‘n’ce f gﬁou&ﬁ@erpémﬁo%@P
contpgtinggpne, knttopocantanting zong aid bbthen SepdoRVMEe FREBE The
contitld CORaiGar hi de \{;{aﬁ ‘gosi tioned at the bottom of the

Feact or 18N etrastolig B aetph kyidppasnizas i the crusimfeed 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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20 catal yst/silicon carbide mxture (80 cm was

positioned on top of the silicon carbide to forma
Woreswmsment act i ng zone. The bottom cat al yst hagefieeseded2426
size distribution with a nedian pore dianeter of 127

A wth 66.7%of the total nunber pores in the pore
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" 0. (1014, 7 i)..T
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contaeiing Aineedd attop Zéfladting 206k, FAfiérQhe SatdlyBPdilidone carbide mixtures

TegFe atures of the two contacting zones were then
Were R @Q@ ehmecing Foassfeachreagter, siconevarhide svpsgositioned on top

7 = h 10 288 .,C (550.F
r 0 8 kg o 8l 20
Eaclgr@otOr (85 hadeq irfton Lidbetpofutiiict tat ch@led forrheatitgRones
product exited the reactor and

1173.hours. Tfl%gt ot al
corrggponding g‘f %ﬁé’ae L ZADecibE BRe) comagtingzenes, gnd therhettom support.
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gravity of 12..5 dur i ng ocessi ng. cru
(48 gra0, was@esitioned infthe bettien pomatiing, zofle. ODBScaslgstEnelided, e(r}(:%ram of

| 15 0.,0034 f 0. 441 f ,
cuf, b gt R ol S e, g oo
phospherus/ witletheragiet b&hg ailﬁﬁﬁ@ﬂlgk)gﬂj- ABLE 2 in FIG 9.

This exanpl e .denonstrates t contacting the crude
f gédnwybﬁ?mcﬁdwﬁvsym;pﬂﬁdmmm (612 em3)iweigh the catalyst having a
t & ns..w th.a nedian pore_diapgeter in a range
Pore%g%\ﬂéég%i??ﬁwwgnﬁml%&&am ter of PéO was polsitioned in tge 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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a crude product that had a reduced TAN, a reduced

Ni /V/ Fe content, and a reduced oxygen 20 content,
We2msNaess o t he properties of the crude feed, pd:rnhszmmuus
resi due content and VGO content of the crude product

were 99% and 100% of the respective properties of the

cr uiﬂtdixafmm9 dnxanpicihed mdlpbdentin/cdbald cialidesifeRtcaBidb mixture
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ded t
: ﬁte r%.é:gttnpig ﬂfwg% tq%é E:{@ég @gﬂ%@% Hg{p% g@tpptmg zone of
Exaaiple Pvas siikxel whb sﬁtc@n Mizbide(ahd bdsifioRsd ith-the B&thcHRtactin: gting zones (60

ontacting zones were heated incrementally to 343
cm5650 F). A total run time was 1007 hours. 71 WO
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3
O SOkl 0L B pho R B WiRanc el s
supgmbins of residue. Additional properties of .the crude
d I Tabl Fl 0. This, . ‘
e anrbytAeRn setbuabenip Gog migure 2o es Bpdienedde the top
coanﬁﬂg Zone. Bt ol ffllent@icatalynt %aﬁ‘ﬂk@aﬁ@ la§ ruf‘ga% contactm Zone of

distributions in a range ‘of 90-180 A a cru
ct that had a reduced TAN, a reduced total

cal SSi t, whjl 0

sulfur cont enW@%@ﬂf Bﬁgﬁﬁmp g’rﬁl‘é‘hl’“‘g?dlman
overt diten tempelatupe OfI9R: £C \(@O0°F) 686 1 224hours Etdfo}ﬁa:ﬁ(e @(fudé ﬂ’&d for
Exmgp %ctlve propertl es of the crude feed. Exa

IddKwing the properties qummagiged iy FabtadyFiGa i by @ ¢ crude feed was
a
fod 19456 or A tellior MM Rat BN  The BUACRN fd A ShroB e preheat
zonep topo@ntasting menez boiterh comtactingemng) ardtbosiohd sugptrg oﬂﬂteheai:tor The
4 ? tot alﬁg duct sg ?r ation 15 gﬁ%hod and. each
crudg Fergevacon ot thercatalysts wdhepiesenge of hydregen gas.
Conﬁ&ﬁﬁ@&c%dﬁmn@%r ea@HE a]t% %vel‘@ésefoﬂb%@dra‘ffotc;f hgthlog gas to crude

carbide in a volune ratio of 2 parts silicC
feeddyring conagtingoeasal6pNmt/m’ ék@ﬂcﬂ@i&ﬂm&kthenahabpl’eme dieach

hr oy ach _reag fr t he
syouih Y5 9B (LA Lo R E S R tiina e B0l Rous of
cont&¥tink CAnd (Réd RiwkteedBS. PR ifdr 1RO REhAting contacting times. Temperatures
in all contacting zones were 343 °C (650 °F) for 500 hours of contacting. After 500 hours,

the temperatures in all 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
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the bottom of each reactor to serve as a bottom

support. Each reactor had a bottom 20 contacting zone
WAN0080416¢9 cont acti ng zone. After the catal yst/peTiso0g042426

carbide m xtures were placed in the contacting zones

of each reactor, silicone carbide was positioned on
tempepatursf oft 398 *CdB5@ Wk amdthielhloat 368 ECtfor 200 houdls; dok SRl eofiabiing
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preheat zone, the twd contactin
by thessude feedP-valug, 0l conBnt, acsiduecintenh edd oxygen content. Average

T AT A T -

in FIGk i¢at al yst i ncl uded, per gramof catalyst, 0.146
graps  of nol ybdenum 0.047 granms of nickel, and 0.021
gr aftG-of2 is preaanbiest represantation hEPyaluaof thenmidgpraducti(KR). versus

00 of ok MY B tE b Bl 08, ol il o .
valué of atilénst 1.5n Phots D46, 14201 44) afd 1 46 fHpad¥Bhtahe PlvahRbAnd\@ade
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pr H‘Etéﬂ%%lﬂ optacHpg thesudestved writhGhe foug catalystsystems of Examples

- f i.th the, bal ance
SRR 620 B L b b SRR ot s
1.5 Jomoatalpst systerms pEExamples 84105 lipErirhple 12, 160 F20410¢ Qad 86K 1.5 for

US200Q4/ 042426 le 9, | ci ned
mofl RS HRC JBLiDe a5 0% 10D oSy dmipaeunie K, dheP palie was
ACHER g : !
' Encal ci neﬁ%}i%gﬁlﬁdﬁ&coEait?&I%grg%ggﬁaﬂ%Fé%%%é%%gg’e crude
feedjinsensh drial remgined relatively Q4ige during caftactingdfar example0the 2tude feed
aid 36 E 88 SeraP: BUORRRR I FIG, I it SRP o hecndi Rigauct remained
relativelly\wofstérit el sipaicaREdriORast dabh &8 dxBbt it BRAABA 180in which
one. The npl ybdenum cat al yst was the sa as I n the
the ?O‘Eﬁ@dﬁﬁlﬁéﬁeﬁng zone of Exanple 8. In Exanple 10, the

ona 7 4 B B R T  Erd A AR B e

versus i {ima€tt”) for fdwe chmlyst mmim%rgw@ﬁi of_ﬁﬁ:}(ro%& £d3) Plots 148,
enu ni cKke

I le 11, an uncal cined noly ]
I %@P@Sﬂt&l&ﬁ%@%@%%@ by qaptacting thezarude feed with
1P6fthk icRiARA: 4 Qb 0 |
e uncal gi nedt %ﬁ;@genu#ﬁs?ﬁg’%%fgqﬁﬁgpﬁﬁy uBgalke bya
crudgrfaed over @aum tpstperiod 092300nmuro fvasin yiadgebenvee) 708Nm>/m?

It nickel . and Q. ra f phosphorus, wth
@3 FRTSHRY. 5By I 1 ¥ el Soikaroh b akidared was
relaed] @ byrgstdns dltis®Bach @i de m xture (12 cm was

positioned in the top contacting zone: The nol ybdenum

catfdPy b4 isgearaphieal sepreseatation of tesidue gontent, axpressgd howeighf
percgff@gp,lo? cftide product (“R”) versus run time (“t”) for each of the catalyst systems of
Examples 8-11. In each of the four trials, the crude product had a residue content of 8§-
90% of the residue content of the crude feed. Plots 15 6, 158, 160, 162 represent residue

content of the crude product obtained by contacting the crude feed with the catalyst

systems of Examples 8-11, respectively. As shown in FIG. 14, the residue content of the
crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A API”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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Crude fromthe Mars platform (Gulf of Mexico) was
filtered, then heated in an 20 oven at a tenperature

W 200806264200 F) for 12-24 hours to formthe crpgeukfesod2s2s
for Exanples 8-11 having the properties sunmarized in

e . f {0 e top .
164867168 178 ipren SPEarbb 67 fbdPRotdcF Rl 55 cbitRoting the
crfle @wddvitinthe wgtalyisheyspe @B xanpbR-11,aBspeotiN .t inGhcE 0Pthe four
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sy M‘?s%f BB ol ,lggo&f‘rf)@meé%em%w%of the crude
proghidt cbBMcAHY ARtZAAE ThetRid RN WG dl@gat%gstfs%ﬂeﬂx‘ﬁ’%g E%{%ﬁples 8-11,

teqperature in the contactlng zones re ral se
resprgvely( Each pude pridycthad3BoxggéocoR@n ofi eumest 164 efthe tude feed.

Baciude rbiforied ofl cdeioodfEh & 1:3hed T -0 D81 5 Gmly er gram
of drade3sfodéet (dadibg each thial. dAa¢hod@bin F1GO1 6,308 obdtiéh TonteRESY the crude
raised to_a final 73 WO 2005/ 061669 PCTI US2004/ 042426

produstxemaingd eelggiveboopnstaptyafter 200 hawrsiof contaetingdine The refasiyely -
' ' .Th

cort SogefloRehUite SR8 BELGerltRul ol i R

corpilindhye redyend dptink the coytattieg. (SinckeTAdlewas &so/fduead ivEhase

ol o AR RO AR
oxy'&@n k@ afe rbdu@iSeleb Bt old? tﬂ_@%lﬁca?b?ﬂ:)gi_c?gﬁ%ﬁﬂo% organic

IG 12 is a graphical representation o
oXyghr cornpeisdsr oduct (™P"').versus run tinme ("t") for

f | f | es.8-11. Th
cr (et b abibn SRR BT P0G ES wattrelre e g0 Mpa
(101412 psi}Ahd aaatlo dfRydreRrasRidetiBed &F M0 R AL (1660 sm:mﬂ)t? the

roduct obtai ned by contacting the crude feed

10
fed‘é%i@gﬁé grudg e MER eqptans was 37 Seaeimbiased omsthe weight of the crude

| 2 , P- val h d
el AOEEh e 57 TR ol o o a5
crudef fekk ahgpteeactfonldy. cride BN cdrtentivie 3.4/t cbased o BRMPeight

.5 fo#& nost of the run time. At the end of the run
of theayde 8drs) for Exanple 11, the P-value was 1. 4.

Fr - . b r ipal

|t L ExAfmpRs o3k Wacfiln ORI OF D10 IA0p LB, aTR6HueldrBlo MPs
(1 0];1:.7 ati),raada: ratbalof laakhdig'egeb ]?ruslta d@éﬁﬁl@oim;/ﬁﬁ 116X SCEB), ;the

.0r exa e, .t crude fe not, phase separate).
fedéfélf’% Hg Wﬁg feed, %Eﬁl@}ﬂ% @ah?%éml& Spsediim the weighs phikg cfude
food AR b . o f
e cﬁo*?‘?% RefperdBE BT ¢ (PR T bt S B0 b Tydrogen to
crudetfeed? thealedectioncfeasledeed MCR content was 19 wt%, based on the weight of
the crude feed.
This increased reduction in cr_ude 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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FIG 13 is a graphical representation of net hydrogen

upt ake by crude feed ("H2") 20 versus run tinme ("t")

wW2o0s/0ees6cat al yst systens in the presence of hpgreesineoa2426

gas. Plots 148, 150 152, 154 represent net hydrogen

upt ake obtai ned by contacting the crude feed with

eac Théxe eikhiapiea damphstraty BhEbtdRt of aﬁﬁﬁb %d&vﬁﬂa relatively high

ectively. Net hydrogen uptake by a crude feed
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g 358, B A0 358 Aot o

each btude peatiuby waimest 45% 6ffihe vieéosi§ of BRridd feed.ne
cat a t syst e_rrvst (%f ExarrpI!‘ es 8- t11 rlespect ively. In
: se-100 & 0THAeT 01 @ Y eed With Catalys u gRd g Si
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andFP%tﬁ{l r;gp)) ea cg@l:f% sulfding;me gql,ga@clp total product
sepal'ﬂ&n]é@ﬁibﬂfan& Eﬁ:h“é:’rbdegﬁtﬁﬂﬁét !énﬁ&mé RRrethe b %ﬂwcﬁi)&l inample

i s a graphical representation”of oxygen content
3. Al prtalysts werpminsdgmith ap equabnelae of silicbh eanbldmd é[‘hnrwwﬂecfeed flow
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was rpemheﬁaiﬁt thexb @t 6P EdchHeactr 16 Bave b8 Botldin E{l >tEach reactor
i ned by contacting the crude feed with the

COH%TFS Pye corigatingraong ARenihgicaialyst/siliconercathide mixtutes weRaplaced in

o By NS0 BTl TR

contacint@dne tofill deadgpact andiidkeBRlrd aGreithbzaticdiRaditleadtbd Bach
uring each trial. As shown in FIG

duct
feac.% Wats E@%B&r oe Hcléa‘gtteé& furggeethat 1%¢rlledfél thige baating 7osentaeagponding
to thpréehtfon, 6 5hiE0ing 4o and W BAMIE sk g0 TBEdTpeq s
contaetediwithreachucf thel eam)stsrmtleq;rédaﬁ&e sitlyded e gas.gani c
T RN s e
carbhﬁ tb Rl 8 dohfidfinglone! #85 bxding1e 12! B cRblyslas e B

contal ni ng organic ,
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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oxygen conpounds are reduced sel ectively over the
non- car boxyl i c contai ning organic oxygen conpounds.

Va0 2008/062689pl € 11, at reaction conditions of. 3g&rfes2004/042426
(700 F), a pressure of 6.9 MPa (1014.7 psi), ng a
ratio of hydrogen to crude feed of 160 NnB/n8 (1000

SCFBhe coitfoting® xsﬁ#s e%”ﬂw%{f;%s
17. \7\/tc/o,, basg%{ugﬁyt he éﬁtlfzo t he c‘ri-&gcs ?'Béﬂggéfl’ﬂdrogen

to ﬁtetcmdsévaeaﬂtmmdgd tghe re@ctorSasHE0 N’/ €160RCPBY 815 was 1 b,

de feed, th f
an s O pH T A, 4ot o e AUty
to 343 YN{6502B) @fer hiperi6d Bigmb 888 maliiaim@ BB K fR120 hour urs for a total
reaction conditions of. 371 C (700 F), a pressure o

rungime g0 koot 4. 7 psi), and a ratio of hydrogen to

of - S9lESfudhentid BERpHeReRs i s S o8 fesotBed n

. Examplgist NB‘t hydregen uptake Soath coﬁtacﬁng VAR GERfrhined By cASR citalyst

%qar? s at%ﬁ%eﬁﬁ?freﬁé?@é&%?s”ﬁpﬁin?@%& Waogen T8 e
IS | ﬁ\gtr%gs?gg 318 Elcl nI C%}:'l:,lh 8} E‘S}@Eﬁ%&x&gmﬂge from 2.2-

3 om%né(rsam&?tsmn !mﬂ thumaiecprmm Rad ATAN b #adlgd Bom 0.3-0.5.
t al slgadt al éSt facilitates MCR content reduction at

In Exagpnle cariarting efithe crude fopd it the duclybdanymévaga
cat%y;&f?ﬁe@ hl?d:%@érﬁﬁ]yﬁﬁe wiein MlaaSOROES b@ﬁ%ﬁﬁ%ﬁ&@a R34S, c{ﬂlzzt?()a%

ese exanp enDnstrate that contact of a cr
SCFBdel 4 S@F&), aml &clcmelcprhd@hhmmm ofange Bpmd.240.5ne

O TR S AR e loRke S et A HiiedHion T b sitamated that
hyd%@‘m wistgeneramd\t tHe o0 AiTRES STEB) diMAE e&ﬁﬁbtﬁag of the

pt ake. Sel ected crude product properti es wer e at

fnd the vapadiug Oéfﬂbﬁér Eeresatign ofthydroged dufiog dpntwrtnjgallows

1“’3“2:5’&%? RSt Bl e S G AR Aol o

conSq:mmnﬁl prad:ds;es taﬁnpfwwmp&rn‘%%w‘ﬂmﬂdw&@éﬁad fudeeTES teqﬁxremént
net hydrogen uptake b

produced with a
for °ﬁ% Yffr V&J@é&@%ﬁﬁ%@% tendy togleciqasy thi cosiyef Mmgw@ude
ro
O Lo Gnally ot e 3e ToRM Plen g BB bASHR badePopy oo
prodnwd a@mcptrodmemthtaamm that veadwert thad the AN of de cfmwpmduct
nt aj.ni,ng a al ue f the crude feed of
oG 892"0%% H@W&%dﬁ%‘ P%?“Hh‘émg}ﬁtent of each crude

Exﬁ@eyps-mvaeoﬁ&c? BYa CGhdk FRed SPikR Hﬁvsﬁ&pﬁuﬁﬂ géﬁuxgt‘@d an
cruae eeda. € aver age

Additignal Catalyst E_@quapmwmtam (&@eptfon hemberdndt doatent ofkmntacting

ok FBy 8575 Bl B e e 0P e

crudstyrbduct Aealysiswerithy safe aaaie@@%bdqﬁm [e51UE T chfysat d
t 45%,of the vi scosity of the crglgg feed. cExanpvgesfemlxe

Wl‘hl%ls loop: carkidt Wck voinmg ratiqsefe2 pastsgriligonicathideoylspast ¢adalystgntess
othePRisE indiédfed. The crude feed flow to eac_h reactor was from the top of the reactor to

the bottom of the reactor. Silicon carbide was positioned at the bottom of each reactor to

serve as a bottom support. 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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Distribution Wth a Median Pore Di aneter of At Least

180 A Wth Mniml Hydrogen Consunption., ln

Ve aesloemed 2- 14, each reactor apparatus (except pb@fusio04/042426
nunber and content of contacting zones), each

catal yst sulfiding nethod, each total product 20

Lingbprgrfairacéthabin Rided sl S atth gClon e et Rpbitdin g Rthy ?gc?lgwoﬁe, the

the sane as described in EXanple 5.7 Al Tat al
twegirdacking zemeg; angd the bedermisupesittine of silicon car bi de.

of TRt BB, 5 Whad iy BRI rdbpae tr-2bt Rtbinote 2

andomed mdeh thevadditiorsl tatalyer] at the bottom of each reactor
Each reactor contajned

to ve as_a bottom support, | €
oneITIHRATIRLE 1 2diional Geystbiicon cabylsunisture (fhom) was
. . ) . L tact |
posE Ul S bRl SonliEfif Rork Gt e %08 SRR At g "

molybgemim citalystqueparahbytheinngheddaciibed il Exadﬁp@éj?gslﬂﬁ@earﬁﬂﬂam
ac

0.serve as r.eheat, zo I n each reactor.
“@ﬁ%ﬁwnmbﬁs E‘&}éﬁ“‘f bisismad v Bottienedp theclep caatecting zone.
i NCinusiaeh ;
or hoars L6 ARIONA AT sTE0A ERBRk it [ i s
posgppedin the bptomcottactingezbnepwith denddaitionsl] witlpst daiy thé

catalvsts in the presence. of hydrqgen gas. 30 A
molyRferi el hespeed e B el drseriveion Edamplid The vanadium
catadps/isilicon estbide thitfur® faks | j

contactin zorﬁal. EquEégg’)%«{agb%?m%%gh?%ﬁp ﬁ?&%@%@g
vanadixample bt, anpdditignal patstyst/siticome 1Hixirp (30 @n’)Feas positioned in

I : ; Stywas t h bhdenum talyst .
the bR Grhcline e ST InG SyaltRer Ay bing e et frsadiom
catalyss as prepared thBeabipte va M ivenadiath Tatblst/sificoH &RBIIE thikfire (30 cm?)

Exanpl e. 4. 76 WO 2005/ 061669 PCT/ US2004/ 042426 The
wasositioned inthe iapciontaghag zefe. Exanpl es 12- 14 were as

o' g, B O Lot PO, L7438 o
em’pwere poaitidned smoh eomading BndPa (1014.7 psi). The -

ER55 S B ol T R o s
in Thiste 51BIG haukss £ako ﬁxett&% &f the Pedct?, ThEBnfE fgbg%d&%\ﬂ; trﬁléough the

Tot af products exited the contacting zones an

prehsalzong; top contactingronbduwtiom cobteaiing eofe, ahibotton sageet of the

t [i00, contact | was determ ned for each
reactdl 3:5§ Sﬂh‘*%’%‘@ copfpcedt %30521' ﬁf?eﬁatﬁm Bdbnpissencrof
hydrogen gds0) . Conlivkih g BorkdifibnsTorBich ekBhple\Pert AY AftlowR! QQtWSiféydrogen

\?ﬁtﬂ a TAN of 6.75. In Exanple 13, net ydrogen upt a
gas tpfhe pradg feed pyevidedsio the reagior wag 16ODImANT (1900 SCFBJ for the first 86

B uct had a TAN., i nge. f rom
houg S0 Nt (0D 1 BUUER I ST ALAL TGP U
preszure sias HadPai(t M4tmimhmﬁmuﬂﬁ%vm hiefe héadddaihY@nenBal to
343 L&é%&ﬁﬂ ugrt ake was in a range from - 0. 05 NnB/ nB to
: RE=T(a Reriod of Hoyepnd gnainigingdri}43 Y Eriaretat nutime of 1400

hourBr oduct had a TAN in a range fromO0.2-0.5., Fromthe

net hydrogen uptake val ues during contacting, it was

es Thestezdmplea demdfstiaythapantasnss ganae deddvit! a CHRmAS faetal

. 7 N8B/ n8 &,65 SCFB) .duri ng contacting of the
1

catal%t hlagmg a pore size distribution ‘with a median pore diameter of 350 A in
combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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crude feed and the vanadi um catal yst. Generation of

hydr ogen during contacting allows |esshydrogen to be

W ewsieisshe process relative to an anmount of hpgie88Me4/042426
used in. conventi onal processes to inprove properties

to i o6 B 3&5%%8%&%3@34\ oD 1Y a8 Beeessings gy small

hv@bh @{ﬁiﬁm ng‘q,la ionally, contact of the
ycr ude feed 'w t h the nol 5‘% enun‘?vanadl um cat al yst
pr o8peséticadl ycas shewprio dable SNFI(B\ B, TN riiieprodac Ha® WaTAN of at most

15%2%%3 '§§§ng {;,wa%ﬁeﬁa]ﬂargl? & fg’én%ﬁfg g:%%g p&él%@stprr]c?duced in

Ex@ﬂems 19%eaéh KRt RRA/HL E&ltém\(ff%@mob'mzt%t&' &&?ﬁeﬁ@&tent of at

Addi ti onal Catal yst. Each reactor appara
mo%‘e‘;@e/eyﬂﬂ fvégcosihefait mosti7 %6 melative tofthe mnamnpmyes abthe crude feed.

AdRBERl, cEAENE SRS bR e 807 S Rk A rovy o
lomtIE%smeIegrhﬁﬁrcﬂ&H@cﬁae?&ﬂC“ bed in Examol e 5. Al
catal ysts were mxed wth silicon carbide in a vol une

r at frast, %lslcﬂsiesmdlebprodmdq under port-casalytic candifionst(Example

' The rude f.
18) e DR AR B bSFosiyy 4 Bt ed ] i v o the
visdosity and API ghwity eﬁﬂie@tude&béd CPdnChe mx&@aswsls@&wana%&eased
t t.he ottgm of reactor. to 30 serve as bott om

APLEGABI it mpy b ppssi £ Gl s cpleng énd/ebmlamenn@nomféhgmde feed

waFinit@fegcont acting zone. After the catal yst/silicone
carbide m xtures were placed in the contacting zones
qiaples 329.H Cogta p Crnide FeabatWntivne LHSY.p08d éontivtitg 6¥stems and

f the,top contact, ne to fiL]l dea ace and
the {8158 et e Fipe aR ASEribG s PHTale . Ths prapeitios 2 fhe crude foeds
are listed LDTable's ih PR Q. | e

e Lo ch T . T %825%@%%@%&%@%’3%’3 o of

hydrpggnigastothe emrde deedqupddel] tagthe eactve was 4 68 2im™/mh €10001SCFB),

he b
ool RN IR G0R 058, BAIahbERL A SR Eerends S350 -
(70@%}3@1: the dotajrmﬁxmaolm ngﬂeOLMsmeth cBRtEENAORA increased

talyst,. 5 ddi t
ovel b Catians et & ool 2 marmiamed ot 2 Bdr 4ouss, and then e

LEGPb iRAeled b 30'PHDU PILGARLAG NI B LD L1

addi tional catal yst "belng e

pr dp&xeuipleyl S, the oredeprddwbe s Bhﬂ#zedrto s temmain %I\SITﬁgcosﬂy,
cnB

d tal) st/S|I|cone carbide m xture
ofite @S%i FontEe=KiHe BoTeTH PP IBRIOREORgNE G contentiof mem metal
saltsléf, orBehi@aid iR the akl 'pxﬁBéﬁ:Mboe A Rlaflf {EI % éﬁicfat(z%ol b

cm was 10 positioned’in t ttomcon ng zoneé
Avefgge yatuee foxdbi prioperties ofthe k:;u;lb poeducts dré mowminymw@mle 18.

B ARBR T R By B eBide ot onsbmnly 14 B edced
TAN aﬂd ABRIUBEBVibRAP ﬁémmfettb ehe ”PRN%HH?& sGbitf OF fhe cerde feed, while

nple 17, an additional catal e mxtu
the %%Tcgrémy ofthe snslpprqﬂueﬁwamm- D% ofﬂmmmograﬂt}t ofithe zrade feed.

A wilehlLalihee RAR RhfRRle € haliRlnbSoRtlal s drastt 5 The sum of the

MCIE)calﬁtBhteand C{%ﬁlﬂt@ﬁ@dﬂoﬁféhﬁﬁrﬁ@ieﬂﬁéécﬁ‘eia'ﬂ@@'Eb hR5BindF the MCR

m xture (30 .cm
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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was positioned in the top contacting zone. In Exanple

18, Pyrex(r) (d ass Wrks Corporation, New York,

WO Mos/op1seeads (30 cm) were positioned in eachperys2004/042426

contacting zone. -Crude (Santos Basin, Brazil) For

Exanpl es 15-18 having the properties sunmarized 20 in
Potassipe seglium, zinc,jand galcive of atonest&0eof e tataleontsat ofthe same

th h t d
e e T A FOR B e B B0 3 e sutr
conteuppiithe cokleffdeel. reactor. The crude feed was contacted
' h of I ' h f
hy R gend (getiorbini o sovtertarsondiioos et bxemploded such
- pati . th d

TIPSl Sl 8 kL YLRE 0 O R s
that bayrg). oft hh’ﬁﬁorps@dt;ﬁé ciifde peathustsanith SichilirBrofrtied 0Phe ability to
sl fBie b PRy o Somiederthu i iy S lomtotriaey than
10 hZcilies/s\Wes Conkating Prodasd t%!’ﬂ%?g?iﬁt%e& 1 veséhts Sf refinidd Is:ﬁzeg%/lgﬁve to

a period of time and main at 343 Cfor atot
commgcigliy,avagpblespeselsh i malleTivesse] sixamay alowehonattmaitat

cisabi¥laeR PhRES e BorfiEd of Bt eBe et constentaffor

cata
%ame@@hafmaﬂiﬁﬁ), 350 Ain conbination with an

E addi tional catalyst having a pore size distrib
XaIppie, -antact oba Crude Feed-at-Various,Con agting TemneEgude) The
contdbtinktviibE: %sfs n. SpULGe . .produces

cru eyprmszl%'?3 Wi tﬁal ro‘geel?%"?%%g'?%agt&g fi"“’@ﬂ‘gﬁé@aﬂ% 6. “Ihe orude

feed .hmlriag iﬂ::epmpexﬁhﬁlistadrinl 1|3abwe i fm ﬁwmmd td t?& tp di?h% %actor

n n n r r r
and St WSRO et Yin FBe NS cRpdastios Zws ia the prosence of .
hydebigehlt £Q rodt! MRe ﬁa@d@orﬂﬁc@ﬁg ézb &%V%E iobge}%?ﬁ "t §%ferent

feed. Additional | y, during processi rel
temperafpes. hydr ogen uptake by the crude feed was observed.

SPegh S LT Bl s e LS 1 v

temperatde ifi thedop odnt 86 o ar
i od sk 19247 40, 2 A58 A1y

f dg{ro? [ied 4, N3 5 Exa
eed g 160 N fm {00 SCERIpandanessspgss 6B MBa(10b4.7gii). most
5 ' ' 5% el ati th
L propuRiing SoaRnk 8 hBbor Bt dul ok ekt olloie” LRRYEwas 1
h™; tgmprtetorssinghobotten comadbigohe vad 514 7C Q{@@U‘Pl?,aéiraﬁﬁ dﬁﬁ!gdmgen to
0

ayi t 05 1.03% of t he APl gravi t he crude
md‘?qus%!”ag 918@ B’ﬁ'%s ?la?é % 1,039 RETE) and nw%"gmw -9 MReeld 0lrh A psi).
n L&t &oadintd 0 roduced.
oy Hascadted bidduét G084 o WS SHBITRNE z0 actf sl RAMEER i he
gas-lignighphage sepexetory dn the gasdiquid [Sees sdpyrateigithRbtalpratidt Yvagf

he.crude feed. .From.the jncreased viscosity and
separifdll st dhe erudipproghesnd gas | The frydepipguetmseriodicalianalyzed to

deteriR TAN khd ;3860 MenddUokt¥Rf | zation of the crude feed
was initiated.” Exanples 19. Contact of a Crude Feed at

va¥iesgs viahwgy forthe propattizs bf oyds yetdeosotaaitded during the run are
listed in Table 7, FIG. 19. The crude feed had 2 TAN of 9.3 and a C;s asphaltenes content

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 C;
asphalienes 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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15 the catal ysts were the sane as described in Exanple

6. The properties of the crude feeds are listed in
woabismefssdbn FI G 18. The contacting conditi ons peareszam/042426

follows: a;iatio of hydrogen gas to the crude feed

provi ded to.the reactor was 160 Nn8/nB8 (1000- SCFB),
ofwadﬁngnhese/mnﬁ i Nhoart Wg%n@rapﬁiahneraif@aﬁﬁﬂg %ﬁﬁxuri&v&.&on tisto

m££-1%n zones, was 371 (700 F) for the tot
I§te fdhe; ventign al_lpm agd desegibed hesin amdo be taken

o %@wﬁ.@ﬁw oL ey hd ARiRlal R b B fociose
" illustraged mﬂeswnbedl heceinaseld ahd prdbessel Maydedevarsad didietaiatfeatures
h-' for ours. In Exanple 19, the crude

0.7
°f‘§F ifeRion a8y bt @%Peeé%r@ryn@%es wenld beiapparsnt tp, one skilled in

’fhemir'] ]tz(a gt e?gﬂ%%%ﬂu? QSdcH g]‘f ?ﬂﬁl@ [ﬁ% ﬁnﬂg P@%@gﬁn&y be made
in the glsmients descibed heneugwithmttdnepampg fronrithe tspizit ahd ecdpelDf the

83k 4k a 20. 7. 11 25 Average val ues for
gﬁ%ﬁ%?%’fbfa}ﬁ%’"@gﬁw roducts are shown in

Table 6, FIG 18. As shown in Table 6, FIG 18, the
crude product for Exanple 19 had a reduced TAN and a
reduced viscosity relative to the TAN and the
viscosity of the crude feed, while the APl gravity of
the crude product was 104-110% of the APl gravity of
the crude feed. A weight ratio of MCR content to C5
asphal tenes content was at |east 1.5. The sumof the
30 MCR content and C5 asphal tenes content was reduced
relative to the sumof the MCR content and C5
asphal tenes content of the crude feed. Fromthe weight
ratio of MCR content to C5 asphaltenes content and
the reduced sum of the MCR content and the C5
asphal tenes, it nmay be inferred that asphaltenes
rather than conponents that have a tendency to form
coke are being reduced. The crude product al so had
total content of 79 WO 2005/ 061669 PCTI US20041042426
pot assi um sodium zinc, and cal cium of at nost 60% of
the total content of the same netals of the crude
feed. The sulfur content of the crude product was
80-90% of the sulfur content of the crude feed.
Exanpl es 6 and 19 denobnstrate that contacting
conditions can be controlled such 5 that a LHSV
through the contacting zone is greater than 10 h'1, as
conpared to a process that has a LHSV of 1 h71, to
produce crude products with simlar properties. The
ability to selectively change a property of a crude
feed at liquid hourly space velocities greater than
10 h71 allows the contacting process to be perforned
in vessels of reduced size relative to conmmercially
avai | abl e vessels. A smaller vessel size may all ow the
treatment of 10 di sadvantaged crudes to be perforned
at production sites that have size constraints (for
exanpl e, offshore facilities). Exanple 20. Contact of
a Crude Feed at Various Contacting Tenperatures. The
contacting systens and the catalysts were the sane as
described in Exanple 6. The crude
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feed having the properties listed in Table 7 in FIG

19 was added to the top of the reactor 15 and
contacted with the two catalysts in the two contacting
zones in the presence of. . 83hydrogen to produce a
crude product. The two contacting zones were operated
at different tenperatures. Contacting conditions in
the top contacting zone warg asyfgl kows: LHSV was 1
h71; tenperature in the top—<contacting zone was 260 C
(500 F); aratio of hydrogen to crude 20 feed was 160

NnB/an%%OOO SCF%%; %nd,gressure was 6.9ﬁ£Pa %1014.Zn )
pSi ) . A ohetaedi Af REAGHELBHEs2i ArEfe BHPEBHT coRPERF LRI
zone Wek€a@eihQl 4 ovBualHRVeMaGith Bnd; ot enpeeatutalysts in
t he bottom contacting zone was 315 C (600 F); aratio
ofthéypiregence oof caugaseevd wWadreBenNABLEEe( $00DTSERER; &
and_pressure was, 6. 9. 1 | al ' he
FoetL P ER el B ob b onReantas, PElte pEtahg yanerein ©

| athedupsedaiptoisha 12Guidsmikguird phagé $e€pandt Or. 10LnMPa;

the gas-liquid phase separatoy, the total product was
separ%ReBeiRt 8NEheT cPatE P oHE@tcﬁﬁaaﬁﬁg? %REPE%58e°ne or

P&BQ%;&eEQESPEEbﬂdbeﬁhhﬁsaaahbzsé t8e GeiebaigeTaANe and/or
and asphal tenes content. Average values for the

ponpeoti meref compdungsodficonebezi megedGeilRgnehs -Agnmetals;
are listed in Table 7, FIG 19. The crude feed had a
TARPEf 9.3 and a C5 asphal tenes content 30 of 0.055

or anscght£51asAkakbanastpay goatiefionsude Beedmpérature in
crude product had an average TAN of 0.7 a%g.an aver age
om 1-12

CshasppabeeAiteMc8ArER0 SF:030BFSFSNAS df E5C rande
aﬁBEZ:%eggﬁiBeEFgEﬁg]ggs%ﬁﬁ@eggEQQQQE:sB%%c@5to the crude

asp enés confent of the crude produgt ~was at nost
7t%df ihhehes rasgealftremes .doA0N006F Nfiémey (RI€LHSY of the

product. sq WO 2005/ 061669 PCT/ 11S2004/.04

t EAEAPNG SR §%el Iréléagien%f‘ﬁg‘ :S)r't]’l t%g]e%ge’né?a %g%%%? of net
oh El@'B?Ye'hnglp@_‘é@{et he ian¥eRgeOFrdnt 1-8d,0 5-3® ,urdest-¢od noxrmal
t Xf the fornms of the invention shown and descri bed

heubiin aesers I8 tilee9asROUSK APTOII SO MG Lubic meter
Bl gment s and [ 159 Yy betdd dadhd Jf tHiRs@rude feed
iP&u§FP e eg%ﬁ‘%@é@%ﬁbe ﬁ@%@%ﬁ, arts and processes
mayrieg evtitaet anthererimithd eatudefedfantherude product

i nvention may be utilized i ndependent| al S

bBORPp R & & SRS R FOTGRA G AN e Skt and
the benefit af this scriptj f ' {d a
O Bfg E€TEY t&@%ﬁﬁ%‘&%ﬁ nnsg % er?gl' nstc;s eI{st?rlC?Lheédcp hr}sej'}cel'i1 nthat
Widchomis depard idf o MUR tdumtsit idf artik soopde giraduct to a Cs

i nvention as described in the follow ng clainms, 82 83
Calsphall tr® sl contreetthaxf dfhepraxiuts mreduttudes pibdugfange from
conprising:. CcoO actin% %x?HPQf feed with one or nore

c&t&l}§t§ﬁQ1°r rom ;.

2. The method as claimed in claim 1, wherein one or more

of the catalysts comprise one or more metals from Column &
of the Periodic Table and/or one or more compounds of one

or more Column & metals.

3. The method as claimed in claim 1, wherein one or more

of the catalysts comprise vanadium, molybdenum, tungsten,

or mixtures thereof.



the presence of a gaseous hydrogen source to produce a
total product that includes the crude product, wherein

the crude product is a liquid mxture at 25 C and

0.101 MPa; wherein one or nmB4e of the catalysts

conprise one or nore nmetals from Colums 5-10_of the
Per i Othe TMeithed avel/ etained bR #BY eOEoRpBLNAsOF - ofBeggin at

'Téegs%r\ﬂémé tﬁ{? ORLY stsaﬂgscanga%l gms cemtseeabaglon

con I ONS a nperature 1n range ron18 -
Gyith pties Suedian phEeramgmetennot tBe pMPme alzatdgsgrlbutlon

t he gaseous h dr gen source to de n the
rahgRt f 18T H. 80 B8BolRABF N8’ fL?l%vT F‘Sthgg udg* 2t
ffggstnzggeirange from0.1-30 h-1, and a rate of net

hydr ogen uptake in a range from 1-80, 5-50, or 10-3
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Method D2007 and MCR content is as determined by ASTM
Method D4530.
7. The method as claimed in any of claims 1-6, wherein the
crude feed has a total Ni/V/Fe content of at least 0.00002
grams per gram of crude feed, and the contacting conditions
are also controlled 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.
8. The method as claimed in claim 7, wherein the crude
product has a total Ni/V/Fe content of at most 50%, at most
10%, at most 5% or at most 3% of the Ni/V/Fe content of the
crude feed, wherein Ni/V/Fe content is as determined by
ASTM Method D5708.
9. The method as claimed in any of claims 1-8, wherein the

crude feed comprises one or more alkali metal salts of one
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12. The method as claimed in any of claims 1-11, wherein a
crude feed/total product mixture is produced during
contacting, and the crude feed/total product mixture has a
P-value of at least 1.5 during contacting.
13. The method as claimed in any of claims 1-12, wherein
the crude feed is contacted in a contacting zone that is on
or coupled to an offshore facility.
14. The method ag claimed in any of claims 1-13, 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.
15. A method ag claimed in any one of claims 1-14 further

comprising distilling the crude product or the blend into
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the crude feed is contacted in a contacting zone that
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distillate fractions to produce transportation fuel,
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as clainmed in any one of clains 1-15 further
conprising hydrotreating the crude product or the
blend to produce transportation fuel, heating fuel,
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