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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE

PRODUCT FI ELD OF THE | NVENTI ON The present invention
wW@emwsnedoky rel ates to systens, nethods, and caP@l/yS1084/042333

for treating crude feed, and to conpositions that can

be produced using such systens, nethods, and

catal ysts. Mre particularly, certain enbodi nents

S STyaR METHASAShTch &ﬁ{gﬁgl{'@é@"ﬁ@@%ﬂ% GRUDE

product, wherein the tot i ncludes a crude
product that is a liquid mxture at 25 0C and 0. 101

FIMQWHW@] TPHNTOr € properties that are changed

fie-Tespective property of the crude feed.

DESKBBI prasetiNn@ntidilgbadrbll ARTatéd to dgsteinb ahethads atheatalysts for
?w tabl e properti thagﬁdo not all ow the

treagipg g dpndde GH@ﬁP%HPIWﬁ%trC% praduged Bingsush sxxens,
metHocfdannd: féﬁ | oo %ﬁ&lléﬂ li%ain @fn% SRR, crﬁ‘t%tiglefe?rgrelate to
to as Sadvant a rudes”. D sadvant aged cru

systems) mdho@; amt cataiwtpﬁn@nnmrmtmbf T cnutle ifdedtte attatalt ﬂreddo@t\ﬁierem

id nunper. (" TAN') of the crud ed.
the 73] Gt EHofes oiads DiadhOnas ARy BEh LT Grtbi0l MPa
and 8§ bRSdraore préfRlids (RAMRONBRES didivE D {HeFBPBANe! Jbberty of the
and/ or processing of the di Sadvantaged crudes. "Renoval
Cm@ffe@d:l d| c corrponent s from di sadvant aged crudes may
J Upkal i zing aci dic conponents with
Ftefrtatel y, corrosion-resistant netal s
”H}Crb@esliﬁﬁdlaVQ 01t1dr @iﬂﬁ@&rdn&ﬁlta\(b[b 1SeperEBeMbt @bt@llow the crudes to
processi ng equi pnent. The use of corrosion-resistant
be eppnoaicyiyt Esperiest: %Brog@sg@ﬁ vsirgennveRtines tciliiisg arhemnmonly
I -esi stant nmetal in existing
refe%@t&%ﬁ?#ﬁaﬁ%&&%@tﬁ gﬁegde& rable. Another nmethod to
in fIDllsadvamaga‘d(xsum m@yinclde heidicadtipbhans thiat cmtingd orthe total

L R O BN

EHAOR QR geﬁl the@ﬂ% NRAREInY Haks
ma}p‘{qolrjll prrent usgdl t(()) pr Oceglgﬁ%/ri’]e Cr uggs anﬁi or a{r)ﬁl/orprocessmgof

the @a@dvantﬂg@f crpdetsd e vplk @”chgchcdcmnmnenhémm didedvantaged crudes may

vantage rudes ften con re ati.vely high
R T R T A PR A S
corrbsioftrdshidta htetaamhafz %P @B it Qrah@o?ﬂéﬁ&‘é BQUipPmBRG&lor BIRERTS
using conventional facilities, D sadvantaged crudes

equigmesh Ehsrisaioh corerini-teaisiapt mefahelftensingplyat gemificans expense, and
thus® l: f o?f'gsfo &em%ﬂt%&al 1?1%Q1sﬂh 5 nt r% Ibg %eil%ble
Sboun %

eroatons nay ons
Anoslthr enesieodatd firghdbit oasreraxlnyﬁ trﬁ/oli)le&adi\t@ntoagexdosidmﬂhﬁntﬁmto
i.ncl udg rej a ively high anmounts of netal contam nants,

disagypntage s beforadEanspersing andior Prarrssiae of fsiflisagygntaggd crudes.
The Ql"s@SIe&ﬁf(ﬂﬁ)n%hlﬁﬂ&Q iy 4R SivelfirBlct equipment used to process the crudes

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

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

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

have an adverse effect on catalysts.
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cont am nants and/or conmpounds of netal contam nants,

may deposit on a surface of the catalyst or in the
wo 2i0d/0§3vkiime of the catal yst. Such deposits nmeERCTHSRE4/@42333

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

0 n cat al S a rapi d. rate

dunr e arBEEL eef B Mty ge Rt Ande itk oBgminans
for &@@ﬁﬂlé/ rﬁ@kef Qf@ﬁd&ﬁlﬁrﬂt ad/her@a gl ;ﬁro@@ilhgf bf $ticBfcr@dles, metal

cat al yst cont ami nated with coke. Hi gh tenperatures
confggutRiHRIMRY qoegveﬁé@Sa@ Iaﬁtahwtaamg@lte inpAyrfleppsit prea surface of the

cata % 81?/ nc}%{%? Ié‘dt‘% sadv an %Btag)gg é]?r'gsﬁs mglculgsteaa a/Et%a?é fh the

activify oFthalcatabkt.s of organic aci ds (f or exanple, calcium
pot assi um and/ or SOdI um. Metals in nmetal salts, of
or detkieanatiogs apder depositygs LY swsss aiagapidirais during processing
c
o B S o AV B S0 BRSSO
conmhhmtedam:bhlmk@ r Hrghj temperatuees usod dhrm[g mgmz&mn%ajnalso diminish

ts of .orga acids are present. In
the %%Wt“ﬁ’égtthq ‘E?taﬁ}’%li‘% 5%59 gﬁa“gF I pi cal |y
deﬁl@ﬁé&vaﬂ%@éd &ﬁaes%h}e ;mdewﬁ@ﬁemeﬂ‘al L8 of BtdhieSieids (for
metals in nmetal salts of organic aci posi
exampbt ealeu, gbtagsivm and/(od sodihmrelsletndt mwalaa%ab@@gamc acids are

cles rticul a at,th of the cat al
not BieisebiBEER e bR e e Brou Rt tosi: oy grampte
desdlingBid@br sad Wasthg Or gani ¢ acids, at the top of the
catal yst bed generally results in an increase in
pr d¥staseesciroplieensaypicraddn seryeatienarnipcesserwhen aeplyinagetal
salt% Pteor%%rn@ ¥k alk%ga(i{eseyp e \é)g{erasrt té@x%aﬂ%éag{l: ??Ié/ag ik tv@ilufl‘? %Jpﬁcsally
depﬁsit ﬁéay ﬂteﬁextdﬂleﬂadtfmﬁ c&gh@i cﬂaly@tememmn infetdl yales @f cggf[m@ acids may

gen compounds. Treatnment facilities that pr
depg erafﬁé?ﬁt@@aéan Wé&@%ﬁﬁ%@?ﬂ&ﬁ?&éﬁpﬁﬂ% pectisplagly af the top of
the Ezﬁé‘lgtst ¥:d068e QE%B‘E% d?fcoﬁfé}i‘aﬁiﬁtsg’ &1r 5P Che Bl SIAdYAR ARESE
crude may encounter problens during processing.
orgddigaciis avthydemotthapatalndsbedigeaeraliy sdselts ohuani ingrease in pressure drop

e et g ke S8 e nRRREES il in meta
salt*bLABRMNiS acidh HiaQ cadde! eidf RAARALEY ofostpid. on of et hers)
that are difficult to renove fromthe treated crude
andPisedvanipgedeiidersnan MciiferPagas eoyBpREIPRHRIS. n&reatment
faci%l{l %ﬁ%rngesggg \%%’Fageg ch%?;én {é]/ h g{é} %g%ﬁscgﬁ{eh?eéaq li]easﬂ (?SOQ‘Z grams

of oy grop rgbam of dividanpied esde iRy @hcduyebr @gﬂﬂerﬂﬁﬁﬂx@g@%eemmg
hydr ocar bons, consi stent quantltles of hydr.ogen

Org@@ﬁ@xggerycqwng% whendgaed d LG PIOsFsing 1§1ay form higher oxidation
co ﬁﬁ&éj n%[eg?gﬁﬂé§adfd%gfd% T‘&n{eﬁ% oxf dg%?ilgfrl] 89 alcohols, and/or

oces es-ar uce rogenat i
acidsrfomeskbngsidationadf ethepd) ctMtIa;e diffinltve senhm fuse tleftreated crude

ctive enati on cat al may be. needed to
and{ot 12, GO BUTR RS SR CLHP O RPE PR G Cais Plugging in

tranky&fe@i%ﬁ'hn@ costly to produce and/or costly to
transport to treatnment facilities.
Disadvantaged crudes may include hydrogen deficient hydrocarbons. When

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

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

WO pwsabiokity tends to result in phase separat i PCT/082004/042333
conmponents during processing and/or formation of

oSS S0, ARG SHATH e 8o e

faciptiecesses often lack the ability to change a sel ected
pr oper in di sadvant aged crude without also
Si W%&Fﬂg@ cRishan &nggﬁ é?hlgﬂ Sistability duripg progessing in
JesRAYPREAGRY 1 i 1
Conp rocesses of fg eﬁf‘%&ggﬂﬂ%ﬁ@yg N %) ?/es%l g%gp ggﬁlﬁ% £ %gérﬁqny()f components
durmgdueesssinglandionfoiingtolv afitreigsichble bidprodnets éfor akarhple, Isdrozen

{ me,  only changj.n a desired amount the content of
Sulfﬁ:‘ky Wg‘[eﬁ, ﬁﬁﬂgw&f{‘%’g@%ch as sul fur or netal
COoNt@WieRAda3 prddlsdel 8fteh Bk MRMMARS % SEMEE a sSIRTE foggléy ina

. processes for inproving the quality of “crude in
disaglyaintagedacrade wetheuttadsodiignaficeatly abaping ottiespropertiesnarthe he

. Laht perce of _conponents contributi t he_ ..
disdffbt e TS T oromaply SO Eerf Brosr i Ighibyapility to
sigrigBamikiglreduce TS a5 8 &is@@ﬁah&‘g@ﬂ chide &&Hil@gatdhesﬁﬂi@ml@,%g' changing

crudes due to the costs of diluent and/or increase
by a-dasired propnlihe ontprt oficerain spmagesntcisueheas sulfudot inetal of
e : di Ragk crude may, in sone -
Con%%%ﬂ%@§é%§?ﬁ%%%reaégaéﬁggglity of such crude- U. S.
PatSxmbe plosessés o inPovingahSyaiak af cratle Alclud® addifg 3@ to

. age ers et C?I ; ? 063, 266, to Grande et al.; 5,928,502 to
disagxantaged qpdesito loverghaweight pcs oF eRmPRIENtIcontryutingrtozthe
O B p g e iR MR 3Rl Ber BORPYR, e os ol B eating
disadvadegedasydes ot ¢orthe castd of diladny stdoff increpsed costs tchandle the

. crudes., The progcesses,,.systens, and catal ysts .
e T e R e R G
situdils] darldaké siMbilBESteh efudgrny of the techni cal

probl ens set forth above. In sum disadvantaged crudes

geréaPatgnt¥ese 6\HdOST tabréhalpngiat-1 6,887,261 Mrarpeta].;
£ ] .gh. e pacy .t o table, ..

00T bl bl S908 o BRI A6 PRI B R
5,897¢168ttb ehohtd erae 5BTDI686 So Dfachtedt Aigend L85111381 to Tanaka et al.,

treatnment). O her undesirabl e properties include
desqrifeyerioes %Foﬁ?sé?ﬁ’ SRR and patalyge Sorrniptessias ApgRent e [rpessses,
systEh@ MRl RatalyRR HYEbEATI AUsE Bhibdis ARV ﬁ’é\?er 18R A Bl iﬁlly

contani nants, netals in netal salts of organic Acids,
becansel bbmany ghithiededmygbproblenpoantbsth.abSuch properties tend

to.,cause.probl ens.in conventional tyansportation
and ope SIS ARRESS Gy %“1‘\‘/18’??13’%?1‘6? e RiopSRigs (for example,

relaf@@1y BHhOMAN L e asg o Gaddrhd/ Silstdbld @urind tRGESS Pinda8 2 Whdency to
and/ or increased usage of hydrogen during treatnent.

conspigsrelaginelydatgs amoghigif hiydragen dwmpdrdatmenil Othehnidssirable

) . | pr.oved .syst e t hod and/ or catal yst
profif8 bl PR B Tnilh TR B e B0 r et T e
residuepdigahisally bourd ietdesbistheaPéRRtihes methe i metl #iGof

a.significant econom c and technical need for systens,

Organia 4téths anHUARPIEANIE SKESYNOTPOHAS) ¢ BrcleprangEesienéa edse problems
in céHVeRES Al ﬁﬁnép%rtﬁti&ﬂ é@ﬂé’racﬂataﬁggg facilities, including increased corrosion,

decreased catalyst life, process plugging, and/or increased usage of hydrogen during

treatment. Thus, there is a significant economic and technical need for improved systems,

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

wo poosfasisens descri bed herein generally rel at e POT/US2004/042333
systens, methods and catal ysts for conversion of a

mo% H%?raﬁlggug%ﬁegti% tﬁ}e?é ish 5831%% %P Eéoshoﬂgc %ﬁ: te 1ca1 aged for

sone e non-condensa
systa’m!sa ndeitonds, aixelséarrdat&yttmthmeaan chinﬁga: sgk?:l&ﬂ@kcbpérﬂi@hﬂh Glsh@vantaged
ug Sltl t.h t have noyel combi nati ons
crudg ORtysselastively shargingo 8B¢HiEHHkthe éﬁ%‘@%ﬁ?@?ﬁé@

VUSSRV OF IIB YRVERrRI] Met hods described herein. The

hod of producing a crude
pr oﬁwntlor[saivpmladr}@rem gearieaaty rebptatocysidmsf mettlodd drd catadysts for

o o e DA Bt B e
embédﬁwh’ts%’érﬂcéﬂc?éh&ﬁb@e s, QQQ%MS%Q%eWQ alsB g@néfél ate to

having a TAN of "at |east 0.3, and t on
comn@lmah@t we hexel ngmbinptions oficempdiaits thbr,ma o$uohn cpmpasmons can

di a ore ameter | a.la frrom90.A to 180 A,
be \EI\TF?WGQP? u§1§§?ﬁ%@6§£eg?s at"ﬂén?t%?cg%ﬁ HSEMEE hor es in t he
por &hs irdentbrSpriol el b etV MBoduchY Lcdi@pRiaE, WrkiHshg:
45 A of the nedian pore dianeter, “wher ei n pore size

confpagiasindeoised svithonger aone erielysy INSPNIOR toted pgpgithat includes
e e
thetdmedecfeetiraviiged TAM of &tileusTABL arkl A deadedey dfithechtdlyst Mg a pore
siz%/ﬁ%gﬂ%xpglg ggthglgg@lag%g%%ggetg%ﬁ%rr%g%i@gﬁ%@ﬁ@ g@i 3h028 xgifth at least
60% H % {Hoee ﬂuﬁﬂb&ﬁ?@eﬁﬁ tﬁ@;;gdge tg%E ¥ Rioh%a glth$8\$'&1(ﬂmeter

total product I ncl e crude produ erern
withhed TAwd thepmediag poteslizméteg wiheremn porasizealist@butdE igaxddetermined

oy g DR Ron e E chadiines e FE e cnde

produithak RULAN B ¥4 thBstDOMESH B8 TRN 6f W dARI GEedOivhaleid BARLs as
90 A, as determ ned by ASTM Met hod D4282, and t he

determingd By ARIM MetkokDpot-e si ze distribution having, per
gr aﬁ‘hg [nvERi f}ig'(; OE{d%E” a gnie(?]?%b é%rg&{l%l cru% 8&1% r}"':'c:o%];p:rising'

denunj one BOviS?
corﬁaitmglaaim@dé fasd weth@ine oﬁﬁlom)d:ayzﬂﬁﬁ@ topro@iicer tstall pR8uct that includes
ereof; and controlling contact.i glg condi tions suc

theichg Rt hsseip thrierute Produgt isakia (BN S SO0 HeMPa,
the%ec}fee& IEE\Q/ J‘P%G‘#%I\f ?yﬁeq 1628065 St nea-gtoﬁ‘)\llise'oogf tﬁ‘é(\:/a?%gﬁg %ﬂﬁg%gécffe size

e invention a ro
dlstni“oupom shithiangediac podalipnaeuetiat lerasnﬁzﬁ)rAsasrt@termmﬂ dytASTMMethod

de. feed | t d
DR RSt PRDE HRnoitee fRk el Bhboy R ot e piant, fom

0. OD@P% 1ahidd6 OBAIMES of: Qnﬁyﬁdeﬂuﬂndoﬂ@ HiHER Adl g&n@l@ cﬁﬁﬂ)ounds
1 MPa, the crude f having a TAN o?l | east

calgnlged aswmhéﬁmnbfbd@ylmwmmm thereod; emttormnoalrngcomaetmg

T e e T
fee ASTMrBITIOD i DM Blermaned ByhRSTRE Mikitst Iepdi Ng t he pore

size distribution conprising one or nore netals from
Col Thsingerffonyate mevidsein erctild] of prashveingra qradeproduct, comprising:

contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

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

w@oemsacioeng conditi ons such that the crude proRPUDUSIVa$042333
a TAN of at nost 90% of the TAN of the crude feed,

' [ ' t.hod D664. The .. .
o JACERPRL Mo ARG BUPRT G (AR D0 o o8 e ibucion
comppiging bne comprd méal: fran Aohghn 60f he@eriddici RO, Vhé br 105
or nore_catalysts to pr oducia a total product that

compRndy o5 onger @ptrdretdlsdire Coluppres of thedisaiodic dablep pomigares

[ : : s
e St el o0 20 B MR G s or
mokE (116 of DEEPANai theadrutiefest, wineeinfTAN és asadetdrindicdl by ASTM Method
D6&gn’prises: (a) one or nore netals from Colum 6 of the
Tiodic Table, one or nore conpounds of one or nore

et ah8 idveRdd-Rby PRV rhdtRo 81 prBflicing @Bfe pRYduct, comprising:
m xtures thereof’, and (b) one or nore neta E from
contuitipgra cradeofeed méthRacion diare Tathlysts topredoce arpia pomivpothadacludes

T N N YN R AR TN

the@fudedfeed h&5ah g TANLEF 478443t 0.5 OastdRtenied By AS BVMBL@Abd D¥6i hnd at
a range from1l to 10; and controlling contacting

leagt ongiof therpatadyhcamprisesHe) eratangre sehids fioasCelumaN affthaPeriodic

S 9 f th u d erepn.TAN I.S..
ol e Mtk b R R ont el SR CRfGaRt Po et
Tatfe atimligsures theicbfdnad by @hdie niktdls H6R EFIeAUAD,of the Periodic

onprising: contacting a crude feed with one or nore
Ta@%rt%eﬁ {20T¢ GoPeids ©f ane ot WPreIRgialsdiont fatumn i) pfibs Peredic
e B e RO SBr 0] A R EAHE Lol B 10 R oral
ColanmihNmefal &t inlagasge 0018,1 tarld; tdvbcomtrellong covnraeticgatalditzmns such that

e RS L o PR A Shas B i an

is a8 d@@rned by HSTMNetBbd Mke. Metal s from Col um 6 of the
Peri odi c Tabl e, one or nore conpounds of one or nore

met dhe inveriancdsipneviles i matkodrdiprediicingratriide prodiigydoaetting:

el I [_mxture hereof: a .
cor 8 SR L one BF s oIS 18R R0 piphc G dpotuces
the ofudegeoddt, Gaticadiy Stie cratle bdaét i9a Gguid MAREIrOht 2 0MEarl 0.101 MPa,
nore netals fromColum 6 of the Periodic Table, one

b
the grudedped hayingorhAS offatdrret 7, angrthe pra enimBorecaislsts| comprising: (2)
i . bt of
a fifd cétg'l?fstl? He' fﬁﬁ &tJ?sQ l_hg‘{élrr]lgﬁ%:eg %tta?% ﬁdflilﬁg cé@%k%a%?@nogmtl % 0.06

or m xtures er eor ;
grame odi drieen snara ofetdlhfiont Gelumnudef the Betimlic Datde aontANnwfe at

nost .90% of the TAN of, the crud ed, .wherein TAN. i
corfRoUidy B ARy TDEHR R o Bdeal B ey SRR culaus a
weiBhOMi 1H88], 8r fitidleX %er@&?ﬂ%ﬁdb& h QEbond @RI 'tl’g%ec TrglLﬁagﬂfst having,

or nore netals from Colu of the Periodic
per gram of sqponeé caialypio anlgast 8f02qreme of: woe er meteastalsrfioom Column 6 of
l. f the Periodic Table, or mxtures.th of ;
the FROIR T3b 0t b i AR i e RE PRSP H R 08 SR 6 of the
Periolicalatl€aglculict SradBhtQfftat@d] SorahixiirBathBR6F: Gha ¥ afolling
support material, as determ ned by x-ray diffracti on:

confpasting pepdiiions syeh that tieyesederpredust pes @ TANZeS at most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method D664.

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

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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di stribution wwth a nedi an pore dianmeter of at | east
230 A5 as determ ned by ASTM Met hod D4282. The

WO pweneioeh al so provides a catal yst conpositi OPCT/US2004/042333
conprising: (a) one or nore netals from Colum 6 of

havtin%? ﬁ)l%{alt ﬁlqllnﬁ%arc%% P e[]tqea%{ rfog(rr%gc 3 et&%?%m%% le‘egraglrof support

maigtixk, us dstetrhiaed by x- réja)hf&a&itm? and wikeiie& thakatiB¥i G adore size
t het.a al um na_content of at_ | east 01% granms of theta
dlsféabuﬂ%afﬂa@r giappere dameier of agast 330 A, assletpaminediyAS BY
Hioddy. ffraction; and wherein the catal yst has a pore
Metho L . . : .
sl ze |str|but|on with a nmedian pore dianeter of at

| eaShe ﬁl&@n‘uklm aso }it!atleiesrh n&!ﬂlyistyc:(i%ﬁﬂﬂti\@t Eanlpridg Za) ohB@r more

i nvention al so _pro at al yst conposition
mefal5y i Sahgnn 62 A L e ¥ 0K SR RBGRAL e more

K

S T
having artheta atenadasohteotoColleash0.6 godms héthéia ralumiing pdradrhm,of support

one or - ounds. of one tals from
maiggil, i deSispingq b Biny giiiectipns i whprem e rielsi s dasre size
disttiBhticn $ABRAMEJIARPSEIRIMASVIMEY |Ast IOt R RlddfRfhed ‘B?tA@J'ItM

of at |east 0.1 grams of theta al um na.per gram of
Metheddt282mat eri al , as det erni ned by x-ray diffraction;

and};ﬂ@%‘;’gg%nt Jﬂgo olrgr%{@,eg %tg%tg to‘fo %@83%0%1{%%31% I(agg}nie %1[] more
meiﬁ&tfﬁt}’n‘ﬂ(}m&nbﬁ oﬁﬁird\ﬂ’dl/ﬁﬂhﬁpaﬁm 282 or fivee d:dh‘(}ﬁﬁhd@@f M more
rovides_a nethod of producing a catal yst, g:prl si ng

metgls Crogran S @b sy Rerigdionl ahhe 08¢ onBioEe metels feom & ohunmd al the
Perﬁ)ﬂfboﬁe{l}l% Gk %k n{gré( E(Hﬁ oun‘@@ 6F 815«5“01I 1?81?5}}1'&919?}0{1‘? egRuﬂnSée Sf the

heta al’'um na, and ohe or nore
PeripdingFitde, g nnm‘elrefsrthemoé (et slppoft heater{@d hawing & t}&f[a ﬁlhmlna content
Per i o(g c Tab F ar nore conpounds of .one
of e 0 b eAA BB PP P PO AT, Scfclermined by xoray
diffPAcHbRY £ \Ifﬁb@élﬁ‘?ﬁe c¥894t Hht 8 bieNGrd &b AwRh H%é@l@an PoLe

support/mst al mxture at a tenperature of at | east
dlarg@erafmwast hd. asﬁ@et@anmcylsst ASWeMeithodiPA282at al yst has

[ edlstrlbtlon lan re di aneter
o "I RUEFAT oL el R R o0 TBas8».
combiging ﬁ\s&ﬁpdrﬁﬁqtﬁbﬁ@ oPfRYd B8 PtoTBink @ Gupportih L@ ixtere Swherein the
cat al yst corrprl si.ng: conbi ning a support with one or

suppRst eotRBtisashatd akugrng, and ape e morealdhe metels qomprising asiegr more
met%#g%tf PRAh §%@H{e' Ise?l%dfchleib?e %hé’ EI} Hl%re c‘% 0 ggsf (?f(r) one or - Shore

e netals conprisi oné 0
metas|feom Colwiin £ loé tH%dTelrlodlcCT a'Bhb loe leIﬂﬁES dieréﬁfﬂ’ keaC 0bgDIgNKStheta
of one or mnaie netals from Co he Peri odic

aluning SUPPSF/myfal pixiee %tﬁéﬁ@a?ra%a attl?aé%\i“?% §otand foripgthe

r
oA ROt Tl b SRS o

least 33GiAy as détersninepby 8 STM Mahat P22 i on with a nmedi an

N EAACINE I W HC RN
confbififlil 6 isipcdt #ith @8e Bf RBHChetakABWbinh Rebport/metal mixture, wherein the
support comprises theta alumina, and one or more of the metals comprising one or more
metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta

alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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contacting a crude feed wth one or nore catal ysts to

produce a total product that includes the crude
wWEe@dne92s wherei n t he crude product is a |iqui BCHUK1004/@42333

at 25 0C and 0. 101 I\/Pa the crude feed having a TAN of
e S e o PSR s R B Sh B A B e o
leaﬁmd) daat ddt81@mﬁed g A@MII\JIE‘:H&HDEZSZASTM Met hod D4282,

and the catal yst having the pore size distribution

rpiRe venfionftoprayidas weetind meodicingr eudrpratacts qogmprising:
f

congahggg cglrd% r?%érd;‘%ﬁﬁe) t%g 8 ?gemﬁgjfsts oﬁl'ficerﬁﬁ{:ﬁbg” o%%ﬂzﬁ%ncludes
the daddk @roduct, Mhekdin dse ctrh@arlaoﬂuctami liqaidtrhiature s SCW@arRicd. 1 OIQMPa,

condi tians, such t the crud product has a TAN of at
the pryde fepsopaying s bA %%% JeapHEs ot gt t enserf thersalistnhavipg ¢ gore size

T
distBBuisd @/ftﬁla%éhlﬁ E i J{})g%‘ﬁ 06480 eas'd@%égnﬂitnb@ By A&

provi des a net g acru
Methodﬂ)42§2r@1d th@ nmtaky’su hyirg the pobe sﬁz&eeﬂsmbuﬂmrmmmpmrsmgahﬁa alumina

catal ysts in pLesenc n source to
and e B biorE me FomPCaTien & idhe Prryit E5IR Ak Gt Compounds of
onelr ‘i‘ﬁ’dir@ et 8681 Qoluhe cotide PEﬁ&ﬁU qlableSofmixkitd Heftb taHH e

at 25 0C and 0.101 MPa, the crude feed having a TAN of

conggpllingzentagtieg candiians sueh thettie lsanderpgodust basyagBANGdat mest 90% of

the T8 br 43Rkt Bh g BiE TPl R By BT R O B
Si ZEheinSéritloatfldosrowideda thetRMdi oXpr@itictheti GHRE @@, c’&npnsmg

| east 90 A, as determ ned by ASTM Met hod 282; and
conastpg eprqdﬁée%mﬂaew Pigmetsrdial Y%-‘"ngl th@ presense of 7 Axgrogehsource to

ot AEREAS B ROURS oS T Rt FRE

liquid gaxtue 22§ eranddnt(Hi MiPaghe orde lfmﬂshawugfa TAHtoftahkast 0.3, the.
Ehédg roduct has an ox en co&ﬁ@te of at, nost 90% of

eru 335 B AR GRYSRcoBtent ffert dsaghy Famyog PEYSF PARELAE of crude

fee@ond &l 1%551?006@ dr d&t%f}%lt%n%da 564170 AGIANBE SAHLLREERE pore

i's as determ ned ASTM Met hod E385. The i nvention
dlarattQDOiﬂtd&asa%%Aaam@ettmdn@ﬁ bypASTME Mreghaal 24282 anpt auitrotling

ont ct feed wth

confuSf1RE b 3idiins T PR SRS Shof ittt s Plokile TP e ANRE fpost

90% bfithe T @8 e, crudeefeed, rﬂlnﬂ herediabele c@r[t@&fuﬁbrgaﬁlca))dygéiﬂédﬁtalnlng

m xture at 25 0C and 101 MPa, the crude f avin
compoypgls Hyich ghat Fl&@vd@prpdu%rh@s aR okyeratcopisat eiat meat 90% of the
\Y I t. |

o2 B3 IR 8 A 00y S B O e Mmoo,
andBaygmlctcmtéfmkﬂ a& demlrmd byA ETROMpthodE386f one or nore

mst Sla{ﬁrn%gp p{;pw %s? a]: Witeﬁf)g Bg[glrc?q%é&ggc%d;@gﬁc% l'::lorantp%(gmg

con&@ﬁﬁ% gkhide %é&%fﬂ%ﬁé B 6RMGABD pRbde bRGh] Fobld Hda? jjcludes

hour space velocity In a contacting zone I'S ove
the trude plamﬂ(dCt, mderinthe coudedurodudy asa hqlﬁANnmmrea:tt 2606€1and @03 fMPa,

th of. th ude, f ee wherejn TAN i.s as .
the {Flfe e HRting TNl R0 bR o kst g ahie Grtelysispaving, per
grafloP¢h@BSt, at IEBdtorh 19fraMs 0 WaE B nﬂ)ré:fn'égifs R ¢éGimn 6 of the
conprising: contacting a crude feed with one or nore
Peripgical aplg, smfi: ar mﬁee wnawnd%oﬁﬁneaprhym oepials owrCaumo 6 of the
Perlgﬁf%dfla%?e C%\]ﬁer e trv%,gg TQB%]% oldrgﬁl uq‘?GSS thtgr%ce)f an&J controlhng

duc
contacting conditions such that a liquid hourly space velocity in a contacting zone is over

10 b}, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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liquid m xture at 25 0C and 0.101 MPa, the crude feed

having a TAN of at least 0.1, the crude feed having a
waose39ednt ent of at [ east 0.000 1 grans of seACT/US20p€042333

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

0 o) Col umm .6 of
CCPhL OB SRS RSB RATRL SRRl Gpmrising
conﬁietiﬂlg& cfrtﬁdﬁﬁeéa)bvumd)né 00 inord Catklgkts delie pfésBh&, ofehydrogen source to
m xtures thereof; and controlllng contacti ng

progiisaeh otz ot that matudesitheicrgleqwaduss th‘gelnﬁhﬁecr@dwr@duct isa
ltqulﬁtﬁﬁfﬁl ] Qtﬁ%s’d@tdqpmpl(/lﬂyg?%% ged vﬁfé £EARAS RGP 1, the

phase separation ed during
crudeooed hibvving ,a slulfql.ld:cdltdfm wif btyleap DOV @ramns dfsulfor peﬁ%rﬂﬁ of crude

nt act i nes is over, 10 h 1, the crud
feed;%%‘gﬁé CABLRAC I Kﬁp’ Y% CUPPHPRE OBDH% %Prﬁfﬂ@a}?@fqnbgotuﬁﬁl 6 of the
Perﬁfiiéd?aﬁlg &he R fbr Bem 5Mﬂf§ ﬁ? HEhoRAKLAR t?oftﬁ oldiin 6 of the

content of 70-130% o ur content of the crude
Peribdied] ablbarenintifesNhesofsind ebmmﬂmg dorhgect;@@'ﬁ%dihbim@ch that, during

conE e 04 Fo Ny G O IO et B UCeR it e phase

sepREIRIWI6F 1H Budel fde hRiQIactiag) 'TR{dt& hogly §R8E 8954iR%n@ne or more
crude feed with one or nore catalysts'in the preéesence

congetimg garesds Qvehyl@rlo gére @'@dﬁr produe havimgwcBAN of et mbst 90% of the

TAIQ gﬂcémﬁ ?ee | «rthci tlﬁd %&f%%' g?,vdﬁr Od %E§oé\%né# o! @(ﬁof the

sulfﬁ'iF’c&mtalﬁtd)leﬁHlér[l@é fdeﬂQwB&BirﬁDANﬁg a§@€ﬂ@ﬁﬂlh&ﬂ§y ABTW Meglod D664,
the crude feed, during contact, uptakes hydrogen at a

an §té]|f‘é%?‘§ﬂeftta% & desermingdoby ASHYEMeshaddp4%%n” of the crude
QﬁhéjfﬁR/ & Caggbt C@%Ltdeg_ B ?nééﬁébdzc%}tgégﬂicﬁ{ cﬂ??ﬁﬁoﬁg&, Emprising:

0 ng a cru

: contaotm gatcruly faecwithent eethovd tdalstslirothe prasendehd aphesentgdrogen .

| d t ot al d
soufh it PYBIE 84k HeU G Jort TG GRS CTifopor R Wabie i crude
prodcPUL tiqhid nfixhirlt 25 90 X440 80 AMP2 and &)rﬁqujhr%t cjo%ac%gb\condlttons

and controlling contacting condifions such

suctcthatj thef aude fesd, cbmmgc;petactwptakwwdmn aht s@lecfted satte to 1nh1b1t

}m gro Z % e Q% étlpn an Ehen at a second

p 8?8%1 g E?é &7 £1ORE SRt i r st hydrogen upt ake
C oIthd in®enthdi A }ﬁbf/lfd@ﬁ & AetfdduP bt c RO Hddy@Hd Eddmprising:
upt ake condition net hydrogen uptake in the first

Contaytmga gerdgeedwith aﬁ@nog%m thg praseRaeItogel of moragtaly s to produce

/
a totF> I . ecglgtt fri]ﬁfat @e@%@q‘t gﬁﬁﬂ: r‘%&ﬁ& L v@?e?%g cflltee éﬂr%é p‘g{og]il% SISQ %'Pqutd

mlxtdnceat:.’@ﬁ 8e apd 0dod tl\/IEAaﬁlgbcdmyroﬁtnglmﬁtacﬁﬁ)g/cdrﬁlﬁtﬂinls ¥ech that the crude
re properties of the crude

reedif Eanhe i erirGe 5 |aﬁst&tyemaﬁeyp§iﬁe@%ﬁorbtnd then'at a second
hydﬁ"g@xq lﬂl‘f,'tdkg c@n&iﬁl‘fh‘ii enP5RE HGlro g&?i@ﬁl‘éédﬁ%tl&%ﬁ%‘:&tf@&n@from the

crude feed One or nor yStS at a
secand mwww’tﬁﬂ@cbn@lwdnbyldmn btro gengupaiakeain slecinsthydrogen uptake

condifigh a5 fortbeRies S BT Sp e e dBr il bitiuet e fom
decrehditilg BeldnXt. 8 Mdaine 2P ntfre Bropertikd bt ﬁ‘l:’e%rudel'}ﬁo&tfc‘t' defngedy at most

havi ng a TAN of at |east 0.3; and control
90%crshat Bt t itep teBPRIFIVE @mmsm@m prppartiesef the msuie ﬁe@dt acti ng

te ast 3 r.than
contianysHPrafisdanRed mithedoramEGins Rl iipdR L pprising:
contAdid ©h cﬁideffé?éiitwﬁl@%’mé &l @biev@utdlpstd ity fidiNeiberahife €1168Rd by

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

product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
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wherein TAN is as determ ned by ASTM Met hod D664. The

i nvention al so provides a nmethod of producing a crude
WEe@d0e925 conpri sing: contacting a crude feed MT/OSHNE042333

or nore catalysts to produce a total product that

foed BEHY R ST 0% PR e S etng it Bl b me fir

contREdg Fanpengtuie ﬁé«f\legit 3atod 8@t tHan $he Jeb@ncpédiﬁ'&tﬁlg @éilnperature and
having a sul fur content of at |east 0.0001 tgrams of

the sridewprodsist hisr D ofcat et ¥aelativaitoghe 'dabef baeruge feede
Whé} ntair‘#ﬁ&%a&?%?{nhﬁ‘&gﬁ% QReNPR IR EpBEL al s from Col um 6

F10 one or nore conpounds of one or

m) r Eheni etiorf d10proeldesm nfetiadd dffpeoRRirgaréradd pRidaet, &mprising:
m xtures thereof; and controllin

congasting picerle feedwith oae of W@Tf‘c?a&%lﬁs%%ﬁgg‘:‘%%fg’?@g prosincighatgacludes
e 0 RSl Tl 5 04, S0 BitERy e

the cmalb dedd IﬂivmgnaTANmfat fleasd).3 he crida f%@ll‘halvmg&ssulﬁlr content of at
TM Met ho D664 | fur content js

t d d
teasi 3 GT i @ RSN B sRerb AR TSt AUBAL Mo Pial St
confirAGR & itk hedal9FroRl @gl'ﬁﬁirﬂgopthg @’HH@de 984Chne or more

conprising: contacting a crude feed wth one or nore
congzuatly sf enetay mpore duet@ds frotoCalunpr dilthe Petiadic iTableyolasixtires

theifp B BodrolGbe st econdofpaieh i tas Fhae Producuidip dg of
mo 9080 ohe TAN 8fHe Budk, febd)Ang iedRudESHEINA NS sAFIrRShIE@HET 70-

content of at least 0.1 grams of residue per gram of
130(% afide sl coatant af the@a@ie foerb vdteraim d Adhisals wetesmined by ASTM

Me er X c?ilt% %{]ﬁu le’rl_;[g&rlg aygétalmcin&f %}(}Agﬁ\)ﬂ&] thodo]54édle

or nor or rmre

met Bhesink éaionGdouprovide o nieﬁﬁ)dR&Tpr@ﬂlcﬁngaﬁh@e pmﬂuct comprising:
m xtures thereof; and controlli an( contactin

congasHag £cBilS feerbwith RagE of MereaRlEsth AORHCee0 2 PrPANEthat drcludes
the ERI%E 9&%1:9 wiehéin TN Qe HBGuGid gq{?g%ﬁx&‘%%o{é dtg&d 0.101 MPa,

prod hds & residue content o
the cesle d@mi lewintgenTADY oftah deastr Litlethé emd¢ f@ddlamngrﬂemdﬂ'mmmt of at

det d b t ent
teas 1S B R G eb 5 SRSTATN: 176 258 3D PASCRRE of AP
confrithoiR\dr hesre MciBE RO CbIuRIMBISIChE BeBodié TdBle PERMBI%ore

conprising: contacting a crude feed with one or nore

comwuadly/ef enetas myre shetds Fomotelumprivefiibe ld’clmdlc Tﬁblleuare@xmn@
e B5ASLs URGE BB BRoREAE Gl Bt Ry ot

most 90#Nofthe TN efdit cludk, fedd) eheCdriidepioded haay iréithug cWhieht of 70-
content of at |east 0.1 grans of VGO per_gram of crude

130ppaithe a%d%tcom@ag @f B8 éntsiﬁ fege ae%whmgfigt EANosp? Aetprmyneshiey
AS?M VRIS snd feQ'Eﬂd 1#{551& 18 aletl REn&ELS & ! Sgﬁ? @%ﬂo‘a D5307.

ne or nore ¢onpoun one or nore
CoI Thmnﬁemfontdl‘ﬂi) Revidesa meffaldl of pratucinigat clmmprbﬂﬂnt emfnprlsmg

confiF{ipg A grish s Wik OB SaROBTESG R FOUSF el MRNHGsH e tudes

the Efudd gréﬁeﬁ wHeR8n BleeddBgMS is @ﬁ?la Y AR o1 gfo 101 MPa,
70-130% of the VGO cont ent of the crude feed,

the whde ddad hagDgro ha bt at Easid). Hehe cnuide Gxtd myvmg‘aw @@tdoo@nt of at

leas%.elogzams of VGO per gram of crude feed, and at least one of the catalysts

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

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

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

crude product, conprising: contacting a crude feed
Wowak/0eaes or nore catal ysts to produce a total PQr/US004/042333

that includes the crude product, wherein the crude

mof R TRt Rl O Bhadprorli@R's ViO aablelhor 0-130%
of theSO evitterftfof tecradd ﬁb&&inﬂ Wiger€iB a0 BhRnY as aedhhinbdBy
a support with one or nore netals from Colum 6 of the
ASTMeshod Dsid7e, one or nore conpounds of one or nore
P . .
Bk 5ol AL el bl RO 0 o

comfaéﬁﬂgl a’lgnidb depivah yaé obmofeecaatalytgs tdmomall el thdQ@tLthﬁQﬁcludes
in the esence of o Cgetor nor.e sul fur, containi ng

the erpdpRnneyst ytherein Biesanda RIPAUE A Bliavidanisture alned "C'shd 0.101 MPa,
|
e OB BTSN AR S, O M I ot

by: mmldmrfmmppﬂii’te;vnt}nmmm mooreahatals pfrocm/ Cdksnms6 ofthe®driodic Table,

pr oduci n roduct, c S contactin
oneBF G3E FaBROWIEH GReCDROfoRe i fsql@meé it Table, or
mlxﬁfi’ésefﬁeﬁbP dy %Yo&u%@ﬁ chﬁ@sﬂ%%&e afd H&#ﬁm&{ ﬁ‘lg g&%lgs{é%r}gﬁe%hﬂg the

he crudée product is [Tquid mxture
catanst]_pimCWal; it the prasenthe q‘f opd ohwmprsplfur eoteingig gongfouads at a

37,8 100 OF th d
tempiibiegPen S A% A7 Bomtha Condintive s 0t Sieh P e s
prodict KRG TA‘I\BJ)ﬁ/ﬁtIﬁOS@ QOWdﬁh@'gAN‘@f B cfdk ecaet al s from

Colum 6 of the Perjodic. Table, one or nore conpounds
of Thaansentienrabsorpaprides 1 methodsifpredusingfa erde Mednediopprising:

contjc;@tm(%e% ciilde %&f ﬁ{tﬁ ﬁn% Qfx{qg% cat s 3 o(ggﬁ\? aI 081 &%ﬁh&%&t &:ludes

con I ONsS SucC cru has a"visco

‘the atldeBI?r(ﬂuGCudferam thestdeOR¥dadt id maql\t’idsmﬂﬁiré yt 25t ddd 0. 101 MPa, 1

ed at 37.8 0C_ and the_crude product havin
the e REP e (KIS EBGH S R SRR Tr (DG e fred
haVl};\lEt%ﬁ oAdly%%gi?n of¥thed3f Y, iahY at Ra&nd %‘fﬁfe'@a&?ﬁt@%nﬁgﬂg one or

~and vi scosi ty 1s as determmned
mork/ptekibel fiop6E0lunThe of thedletiodic. Tabsn ope ovindescompuahdrod ook or more

merfls B8R oh G 1B B bl Rt Shert T B Ouhe

confa@ind! c JHdEbHEtsut N fbat th@“chk&éqﬁo&m héd MOBcRIPEHTT. 8 (’Wﬁ' B€hBst 90%
the crude product is a id mxture at 25 0C a

of t}@ vigesipal therrsuds iged af 437e%l °(6,aemdrt§e aruﬂquucfdtawrma@tAPI gravity
of 7? .1 300,30k, E N1 ﬁ'ﬁm& of Y &8tk y&;hér NP %rgw?ygls o8 determlned by

east one cat nprising Vana rum ne “or nor

ASTdMpahod Sjmzva’rdadmmmty Brasercimired byhes BfNVehod IHB69
addj ti_onal E yst, wherein the additional cat aly
corpf |1§‘é"§1tlé’ﬁ %rpr%d%s methﬁ»ﬁ of PrRAuSINg a Gpe B3P W@mprISIng

conﬁ&%%@ﬁiﬁe %e fth Qﬁ &Dﬁlgr ﬂ}"é&zﬁ%% totd] }’t)roduct that includes
co i'ng

i‘nat 1 ons t her eof n rol 15l ng cont ac
the crodedpprioidonts vx&nenslnn tHeam’udehﬁoduunmbea hquid noktubas 23 “CANMdD. F01 MPa,

at st, . 90% of he .crude feed, wherein TAN
the G IR IRaiA ARG ASH Vh RO TEr gt R BHE ORprising: at

leas%r&féa%?é’c'c@ﬁﬁ)rﬁmﬁ%ﬁﬁguﬂf ot QAHEINGnBoGRAAE VBRRFWA! or mixtures
npri si nézj contacting a crude feed with one or nore

ther@@ft anidyan eddibopal gatalyet, vhersimthepdditional datedyst coropriske on¢ hiemore

Coh?#li? m%r %t o%gdrd%fwrg kglrn%o&%% ug%r ro(r)éj & mlns6 l%e][allsq lc')lllr d

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

W@ ews06ed9k3 ng contacting conditions such that tPET/U8200€042333
product has a TAN of at npst 90% of the TAN of the

veiitgd Bk SRR st e BB Pl dY mofidhcspprisine:

contpctﬁ@w@ cide dedd wille op¢ Ofhote, caCOvRds t&prﬁguce(mﬁfaapiddﬁ& tBat includes
de feed with one or nore catalysts to produce a

the % HPTosiupty Wehereim the Grpda Rra@sctﬂmhewda@xw@a%i °C k.80 hMPa

o 25 AR 05l L S A Pl o
and Oon‘trolhngl caﬁtad:t&@dondﬂ&m@ ﬁudhl‘thatahé atuyls thodmOﬂ]ﬁHslaST A of at most

oo\ LR o2 Sha LS OB oL YER U ©6 et

Desgondi tions such that a contacti ng tenperature is at

| east 200 OC, and the crude product has a TAN of at

modhe doventiontatre prandef a tikthod rofi geodueang, a ammlaioducTNﬂni;ﬁising:
contﬁag%e% gxilglg I%?‘Fg]t‘ﬁ élge-fr g/lrd}l\l/g%[}:g qlgs(tssgé)d?raglge Irg]r,]cé‘rg 81r1]cta}|1ast ?ncludes
the GO ToTLBY WheRM Bfeldrit Fodidd§iea ﬁ%ﬁd lichuRe NS @7 o, 901 MPa,

catal ysts to produce a tot al ct that includes the

the grpdedieed hovingta, T ANef et haaﬂl%l,@nd @élep$tonha®1f thescamlysutscpmcpnsmg

Vanagl&%l\ﬁgf c?rtr{lgli% g}p%ggclsooflv%%a aPr%I’ 8} Q)?xtﬁ{?g haé‘ld con{rcr)]ﬁ’mg

contacting| s BPEH SlaNgcHARAUE USMPEBRIOTs TG JOFEOTe crude
of vanadi um or m xtures thereof; praoviding a gas

prodigrigRias A O FAabYR & Sisr AN thngrude fedorhergin kAR is as
dete%e‘?}b%m ﬁx,ﬁg\ﬁ&gd in a direction that is counter
to the 'flow of t

e crude feed; and controlling
co tha ghvangion alsdiproddes smethotl bﬁprddluemg ratbhed erodiuee tcoh@sising:

AN of ak? st. 90% of .t he TAN of e crude fg ed, .
contiiedt fuda ORf TP fEE Y (RSTRNE EHile BOge! thahdnchudes
the drfagggguaa alhéﬁlrpﬂ@\ehs&%réddmsfhoﬁqlﬁﬁ nﬁkﬁ%'z@@@?ﬁwﬂﬁ MPa,

conprisin contacting a crude feed wi one
the Cclwdenfﬁ:pé hevinglayBAN of et Jeas duic end at leastionp pbthechtatysatcomprising
vanadﬂﬁn udes the oGl ude wherein.the . cru

.Qduct
b e PR S b o S e i e
comfn@@ﬁfg haigfdft@en Retircg daih®Eorgictiag, fhe %ds ﬂawtb@in%I pr&¥vibdd e

content. of at | east 0.00002 | east one of the

directipn 2haide sowapPiths ﬂ@W\Pi ﬁ%?o‘iruﬁ%ﬁir fe@ﬁea@rconmlémg sopaeingsonditions
suchQBat\ﬂlzl‘Q dﬁ?\r/ocﬂlcf a8 T HNEST ot H—%SFQ(S% oR0e AR o\f% qu&’e(nj%eed

cata pore size drstribution wth
whexpmr'éAiN armtdeterminddéﬂséksmoﬁethadd)@@nt rolling

confacting conditiqQns suc t t he crude, product has
5@? VR 8P&%\ﬂ@%m@1\q ‘29 Piostcing grcpidetipedug) compeising:

f
e 8L 0B B AP i

the cpuds\pirdductawhesehotdic ofudppoaiiict isg laquid mieuprad@6E€,and 0.101 MPa,

i Si : t act f
the cEERFEE bhg T sire af e et %Pé%ﬁ\g(\%ﬁ SPVIERH gt st 00002
granf3] 410€aPoadUEthe AREYR dbnt %n%lro ﬁdﬂaﬁp QHEbr ﬂn%reacokﬂp%Hh&js of
m xture at 25 0C and O. a, at |east one of

vanagyn (O gpitweniberesf, mgd vhenveaadivm wtalysharinge mmmmatslbutmn
with %fmevcﬁgﬁgbxlérﬁlar%ter of least 180 A; and controlling contacting conditions such

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

nore al kali netal salts of one or nobre organic acids,
wor®s063920r e al kal i ne-earth netal salts of onePOY/USINE042333

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

h
e B r A AT B MR G A S0P Olopuriing
contatting ganide faed with ohe at nﬂo%&&al@st@ﬂﬂ@bd@&mtal arddluct that includes

troI i ng .cont t|n condi tions such that the crude
the Eﬁ”gﬁ HER L}?w@r%tt roftictds a Jawidimixge af 25 Anand 0.101 MPa,

t
at léégtkcgisé (%?E?ch@ 4thi gttg%Bﬁ /gl% PE h@a%élgﬁt (gineto?g#l(g ;nlp%xgﬁiygl%nadlum or
mlxands ‘diekfa)lf; the cegle tféEdnmtrquJ,smgmmseirahors alkiaH meftala;alj;samﬂ ahe or more

ds.in the cru f eed ntent of al kali

orgidhit &Fid5. ng OF micss pkalReparth rﬁﬁﬁagéantsc 5 O PEADOLE i peids, or
mix@r&PfHefeoRCAndShé Srud€ FRUMaVRE, B ofmn Mr Mrlda gk DL to%&l&:ontgﬁfsof

i nvention al so provi des a nethod of producing a cru
alkabrroetab tand @anrbnesmﬂgmemnn awttilsgltmoforgaiec heids oﬁ\uttld:asb@léOOOl

sts to uce a.t duct t
ecof s QP Bl i BAHCRS ol B ioe R Ao et conten
of alkaliantthal) dhdl althifidléfthathedh 0 theaNétalsakd bf M%@nlctabﬁ‘ls of #dBost 90%
feed conprising one or nore alkali netal salts of one

of thyycomierd o plkah |n¢etaicwisalkain@-eartbrrn¢t@is n mplabsaltsof erganie acids in
a g xt ur

e AP 8, B 5 B e Bt o

orgeﬁmﬁahldﬁlstdatainmadrﬁy%STM MeathedlD1318t al , and

aI lineearth nmetal, in metal salts. of organic acids o
ingeptionglygguevides amsthodod PErdUFDgs cradreprgrlugtiromprising:

conﬁ@ﬂix@é ¥ ehRie #8084 WEh Bnd O Bod cza?a1§j§t§§o rﬂ m%dg%ncowl fn%gg%t\ that includes

median pore diameter in a range
the ghdhpetduce adierddl theaiudeygodwtt &l a hiquit enixofre pt5eC drmd 0. HE MPa,

ore.Si,ze distribution h pore diameter withjn
the BRSG G Bripriiviof opGpa alah B H Salieyeuie o yore g seds, one
or nfbir& hllkdalhé -t&ith nStaR SalfdQSf %hé'bf‘ﬁl@r@&rgﬁ@tz%ﬂ&?t(;}Qﬁilx%gs&gereof the

and control ling contacting conditions such that the
crudederdbhaiing pet giaasolrruda ed.oontad entert oflakislliimetel and alkalthe-

eartlgHégA[ﬂ f?lem%gfg%g}s gf&%ﬁmccaglndp%??i le "‘tll F(@g?i g};géx?sam & %tﬂCi 9 Sne of the

catabistsdlavirg: £part hlzﬂﬁﬁﬁhbuﬁdﬁ wigh &lnefintpdrodiametan @ra@?é &6m 90 A

t he cr de fe wherein content of alkali neta
to 1§(Lé &flﬂla’c} f ¢ Rf thertatel nymbereat Pores an the Rere sizgydisirtbution having

a pofClitlhetd v@ﬁm‘ij g5 & fipe Hleg.}énﬁé-lr% %‘é{w dvyl(%g%lﬁjﬁre !f?e distribution is

I nvention al so provides a
as dgiemaimed bya%ﬁﬂiMlMemgd Ddang?; aanﬂlcngtr@llmg udEacﬁtﬁ@,cbdndinbn@mh that

t t ot duct . t hat
the idq B8 wh e b gt S ppoeti i ALBL e atia st cpetal sals
of ote8ni@ dci WG fﬁoéﬁ Oy oﬁihe%%n@g't @FEQI{QI Hed Maa alktaﬂ fe- €z§erjtﬁetal in

eed havi ng gramo crude a total
metg Galtsenf or@amatacudea thegroizdioad, gvlmmn cemantaaf allehsnetdnmdoﬂkahne-

eartﬁ Ellgta(f ai‘i]%é‘[%lt ltls1 8‘%’ Qrgami Cﬁlg 5 SI g dl S b&é’t%‘“@o;&_\DﬂﬂS

an ‘pore ‘diane

Wi Thedhvdngias hlsé @%\Qﬂestdlﬁeﬂh@& af pﬁid[mﬁg aQtudRQYrEuct, r&BHlﬁrlsmg
ore size distribution haV|£g@a pore di ameter w't

contaiing rufe Eeedpiittaenasreorgicaigbiststo pvmp@iamotplmredmt ﬂ@t includes

e A5k 8 88 R SHURES O ASTALR o 8B R0 v,

the armded@eﬂ lhaving,t peln asanaof audé fddd/ Motst NioWWFe Rbnteht ¢Ftat [¥8&10.00002
f the Ni/V/Fe content of the crude_ feed, wherein
grankg g FCETAPGAL the saiglystschaning aesge size distribution with a median pore

diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in
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by ASTM Met hod D5708. The invention al so provides a

nmet hod of producing a crude product, conprising:
w@ovsacveng a crude feed with one or nore cat ab@GBUS2000042333

produce a total product that includes the crude

ty ' : . - ui d..m xt u
e BERUE ] A SN RESEN S Ak VAT Kl it
whezeintperd sizd digthilbatibn isedsalesermanid l:@| ASTH\/DMe&ﬂ)Htﬂmmt ahbeontrolling
in nmetal salts of organic acids of at |east O. 00001

conb'acg%cqs@m@? aHFl that s eudegaaducihas afajel Ming/Hetfentent of at most
909% 8F Bk YGAFFE ée{dt&%rgr% ff et?@ (Eﬁtdg Itfgﬁ%éa h%feixgg%\f'/l@@c % ifas deaenmned

nedl an pore ermne
byASTMSN’IMhNéﬂ]SGd)SMZSZ and the catal yst having the pore

dlstrlbu rls e nor e tals from
n%enafm? H§8Y e@wﬁ@rﬁ@%a trfePOdHpo thaRrising:
con%‘::tn‘i’é‘@ ciRfle FRASVIRLAL St 1&16&:"@&1@%%% b proffice J‘t@talfgfddﬁgﬂ that includes

e, or mxtures thereof I ng tontacti ng
the cmdd prodoets whestin tlhrwtruderwoclmidea pruidusixtirast 26 G tad 0. 101 MPa,

the FRPR R0 ol 510l ol ar el Bty aiE Rl s, i meta
salt§ @P&r?ﬁﬁlc adidabKkad least®l0B001 2RhAhef aldRef &%H& ﬂ:eﬁeit%ast btk the
salts of organic acids in the crude

catalppts havingegpere sizeglisteibitian witk p ahedianpbre rhaaiem@f etieadt 180 A, as

S IRl S IR N T ——

confpiSing @@s oamoRt hRethlOfrofr Oslusn@oBthe Pededip TablléCéne or more
conprising: contacting a crude feed with one or nore

competings,Af108e Py gistas Homdelimpe Gefiibe Peredic Tableyeranixtures

ther?héigtgﬁr cgfngtgﬁgxg 0%49&5( gk% t&%}? ﬁn{ﬁﬂﬁ t%gt X r&‘gdé ?c‘ oagJ:t 13y 5 gotal

contpohpfiallsilingeteln @nd ralkrailne}eadtlk aletal natradtalsalts sf @gaio@cids of at most.
or anl ci ds, 0 | kal i ne- earth net al
O‘ygg{ tgg c g ahan?t@ a 5%3{{0% E?I%gme@:l 1R mgeta) salgs of organic acids.

.. in th@h®Ofked, @ﬂﬁrélﬁ%oﬁfeﬁgﬁ dirarmRay. i a8, all&ﬁﬁe-@ﬁmﬁfal Gh We8al salts

feed, a total content of alkali met al s,
ofogganmacr@eaaqdﬁtmmb@byAST@ﬂMethadl D43b8. or ganl c acids
ast. one

00001 t h ..
cat a e)}% e%ﬁ{% PR f%“%or & thf’g 05 lpgf CBEA & éerﬁucé comprising:
contﬂiel(ihg?mcmaé feed ivaiiebed ordhoRtcatz@@sd to430dude a&ﬁtaﬂﬁﬁoﬁﬁéﬂtﬂzﬁ‘i‘ncludes
ASTM Met hod D4282, and_the catal yst having a pore

the %mé%p@ﬂgqtr Wb‘?fteiﬂbﬂle%‘%?ﬁrmg‘ihﬁé isghbqwd mnswée @ﬁe?cSaﬂ%arfdr(bhel MPa,
the g@hé’f@gd Qo) r1§1ﬂg oﬁ@r é;ali goln%'tal% (fg HP(%MQ%élds, one

ne or re-met a r om
or nia® Ialkahrmceanﬂhxhatabmhtsfmébﬂebr mandoiganitc raoildb [ d’rgm&amés&héﬂeﬁﬁ and

condi.tions such that .th de pr.oduct h tota
the GHR Lokt REfing el EFatnof Gitde Sad- & 8l SOREE AT S ki Eckys, apdhalkaline-
carth®ledtls Hi3hdtsl s@its%TG?g@thfc RedsbF a9fea§tto oY ag%ﬁ]@»%g %etg%f%nle of the

content of alkali netal, and al kaline-e
cataimtsehavmglatmrmlzo dgsambutloaomdsa metilae poradiemeee df atv]/bast 23(A, as

t th t
e By AR B TEDR2. el Pkt WS e 526 P shron
compeibii@ nddrhbre el ANATIINHN T FIPPETIHETatsle TR HP thol

produci ng a crude product, conprisin contactlng a
comppyifls of eBoRin ke mﬁwl%ﬁom&céumaﬁmfybq eriagliqyT efleicnas naixtures

ther%&%tégﬁd &)r {e%gg{rﬁg d: ct1 corr q%}sgsr&e &é CEYCP duc%tﬁh t%taq

con@ntld¥hildvRanetal, and alkahne earth metal, in metal salts of organic acids of at most

90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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the crude feed having a total Ni/V/Fe content of at

| east 0.00002 grans of Ni/V/Fe per gram of crude feed,
w@roosmees one of the catal ysts having a pore sSP@EUS2004/042333

d| strlbutlon with a nmedian pore d| amater of at | east

AECTRCR R S I

of o%?_gtﬁld)émdm*é Qs Helehiel b9 m@wmah@d @‘1311 fe Periodic
one_or nore conpounds of one or nore netals

fr &he@vqmmn@k@fprpwéemmet}mdcof‘packd@mgcﬂr criilepuodaet, comprising:

conl B8 R3S 5B RGE 5! LTRFRISL LSRR Bt

the amdapﬁidu&o%h@felﬁ tie dbdehrbeudt @m ﬁQﬁldQﬁlxtlﬁie aCIIUR ah €401 MPa,
wherein Ni/V/Fe content is as determ ned by ASTM

the gde gd bayme. a toted NI/ En comipntaaf ablegst Y U02 caampefidy Ve per
t
eral PR} B 50 D6 NSk SRR B SPRAHAI i
mediat gdre Kirambjelt oﬂaln ddast 2301 Alpﬁ&:‘ietdnmmdd@eAST biiMethod W428R] 4hd the
he cr.ude prod quid m xture at 25 0C and

a li
catafy S} R POHA Y afa@u?l%aorewg SPGeF BAE MBgtaldraan Column 6 of
the Pékcdid TARE neXRlhre %Bm‘ﬁeﬁnd% of QBE: or & Hl'e%lsaﬁ‘blﬂ%olﬁﬂﬁ 6 of the
or nore alkaline-earth netal salts of one or nore
Perlodgéﬁalbtc ac indstpresrtherpodt endeontiodlirendontachieg comrﬁ'aorimdh that the

endhR it RSO R A S AN S Gl e

crud?:ffe&[ SRiein AG\UFe @bntBht ik 8284tePnidOPBY AFTAMIBREd DSASS.
one of the catal ysts having a pore size distribution

wi tihednypagioanlsedrevidesmmetod of peaducingst crode prodagt, comprising:
conﬁglﬁlr?%glrﬂﬁg f%e\gr@‘ag %%@%&8% %gaﬁ)?s%s! to rg%&cg eattC{jl garloﬁuct that includes

the mﬂybﬂﬁnuM@rﬁmme Cripdy prgcﬂlﬂﬂmsﬁ ligdt ahix e atf 75090 £hdO0d1 MPa,
ﬁ to 0.3 grans of: ybdenum_ one or nore
the ¢ryfls ﬁamp@éwg&aﬁ @5 moas%lﬁléahl gt salés Qleangior mgre organic acids, one

or iRt YRIGUEA Pt M T Int Bieﬁ‘ﬁfagt‘ ortgﬁxgg a‘aﬂgt(ﬁ%ﬂxgﬂ% thﬁrggf, the

contacting conditions such crude pro
crudg feet lsdvingon tcéadtconfena Ipleagianmett ca(hde fend, oflakaliimetale and Akaline-

tal,. in _nmet al ts. of. or of at st 90%
cartFiefiin SORAEEHL BF SigPRia e et A eoskAch LDk e SEve g of the
cata[f,%’ésdlamnl h HoRE 8ize YhtliSuth Vﬁﬂgﬁﬁieﬁlaﬁ%ogesdlhﬁlefelﬂ Bf SIHAL 90 A, as

erein content of alkali netal, and

deteamw@ri bl A BVl Y ethed 5}4282nandethapatglastt Izavufg the geusisizeatistdbution
ras B G LILTES B, ATTASE SRR ob o oo TEl e s o

molszlﬁxtennms bifegor 10OFd iclybagnin corpeurideadlondidd Meeight JTIHE bdenum
cat al yst %aé éar oduce a total product that includes t
Of MK YEREt end coptenllingcanipetivg gardiipeyeh thag the qrud.ﬁmraduct has a
h |
totaf kit S’%ﬁ?“‘ﬂﬁ%ﬁ?&?@ﬁ%ﬁ%&% il BB SEC A ks ofa
mosg 9@%1 o thecxantient o€ eldtali mdtaﬂt ald d‘ikdlMeFeearth@mﬂ:tﬂnin métabdalts of organic

iSRS R00P LS Bl SR o0 oL (G SRS ISLS ) 1

saltsdé@i@{xﬁd' adlis Atas |d€1%§ﬂ11n%@ ASBvdat@nangds by ASTM
Met hod D4282, and the cafalyst having a total

o (Tpl @Iremttpn alsp @mwdq;amgmadmﬁprodamagysmdefprodno@ ©fftising:

con gﬁwgﬁau%ﬁge gefed %gﬂy%e%dmre é%]b Ey&F 3{) e orﬁ)tngroglfCt that includes

the ¢rad/PrdendtNwhereid iy CHidRprédiRt fgcafh Lﬁ@ﬁnmfht 4t 051°CNd 0.101 MPa,
contacting conditions such t C%he crude product has

the qudqajqe@ha\gpg Y oHaokeast Oﬁ@dTth:m;fle feed having, per gram of crude
feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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the crude feed and the crude product has a total

Ni / VI Fe content of at nobst 90% of the Ni/V/ Fe content
w@tooshesoes ude feed, wherein Ni/V/Fe content i SPEEUS2004/042333

determ ned by ASTM I\/let hod D5708, and TAN is as

a po‘ijee El% @sﬁ%ﬁhﬁ% E&ﬁég gre%grﬁete;r BE atage}/sg 9%2{&8 N 3|etgr?nined by

ucing a cru

Asmmﬂéﬂled Dg28Z,and &Iétdd‘ngyﬁ Ierlige theg dxdl\yﬁdénmazoﬁtdht HeF am of
aiz)fs al ysts to produce a total product that includes t
catafyst, dmy P00k eramgie P& gramsoicmolybdenusa e araege |cp@1momds of

molg%dthfne cé'f}Eulc?réd ngwélgg;c gf Fq%bqﬂp rre{ %Fmﬁ&ﬁ&‘rgg He eo(fL and controllmg

one or ohe
contaciig (mngﬁmms swohi thig th e eride prodhicehad K BANE: @ fmidsh 90%%@3 lthe TAN of

sal t € or, nore organic i or m xture
the ¢ride %83 @ﬂ@ Ll PEP f%%ééotﬂﬁgﬁ éFeaFOtn%ﬁné pf %fdﬁf’% §0% of the
le\p/@ E cOhtamR d?fth§£rH§eefeE& edhein I@}fIV Ad ¢ s as@krmined ba/ ASTM

kal i neearth net al In netal salts of organic aci
Metb@d B670& asd TANBES zﬂe’gsrrmnmad BndISEM Metsxkd Io6vl. of t he
s from

| ysts..conprisin e.or nore net
o NP6 FRG bR s s AR 6 ProgEng A Cridecroptctampsising:
cont@étiecife TERH SyviflRndloy rhée %ﬁ@}sme p@odifce tah@taf)ﬁxro'd%jc'tﬁat 1ncludes
Tabl'e, or mixtures thereof; and (b) one or nore netal

the ¢grpdgprodieinwhareinghe erimsle @é@d@@lnm h?abdi mlxt@meatc% Yebara 0.101 MPa
e GRTPRARS5 R 0500 R ETE By R R et opl M. on
or IrfO@é hlRalode-da0thahetSlah MO bk HEidte 6r@aﬁ1@b&|ds (@ InkireRir€s tBeaf, and
in arange from1l to 10; and controlli ngacont acti nﬂ( .
alime-

the %%feﬁi BAENS aétalionpientirer 6?%6 f gudeidred. plbalkali metahland a

catEBBLEN RhUHeLt bt DB PBEED, TR B B e

: catatysmoemprlemgaﬂak ahe ormabead meabdiah Kalline 6edthdPeriddid Tablel one or

nmet al of organi c acjds th f eed
morE FPBP§P G p e TOfhe AP HORB AP MR AGY Ao Bable for mixtures

ther&0Ft &d (b) Bnd Bl Bbre SRR Rfm Cohahh @O BE P DdRSTable, one or more
det erm ned by ASTM Met hod D1318. The invention &l so

comppnds df Qngomotmdetds fpero disdimy 18 of thecdRerjpddTaltlg, or mixtures

therfr R BLtpa YGRS Eoflt™ Ry BRAT hel Aiof cond i

rang@! fftﬂﬂﬁfl m o@tuma cobRNed @oﬁta@mcg SEithne dueH thlaﬁthé chiddpkduct has a
m xture at 25 0C and 101 MPa, the crude feed havin

tOtalaCOPE?P‘an akalimetal, aagh alc,lwdln@ﬁa%h njezksin metalgBle ofpreaic agids of at
mosN%é oF fheRDhedf 91*@11&“11 ﬁfe‘tﬁqeae d)ea%gahn@ %gnﬁgnétﬁzlélt ?tnleﬁaﬂ]; of organic

°cat al ysts conp
acidCol thewrude déedt bvheﬂ@mrdcnﬂenl of al¥ali, mesieant alkmlire:-eotoetak] # metal
re netal.s 6.of the Periodic

f f |
Salts?%&%‘ga%lcg%‘ﬂﬁ‘iﬁ%?eé%m’tlﬁé@ gogsgﬁ\‘{twfqtb?d Blé1%r nore netals
fr qme GoleHth 48 HlovidBe aﬁ’ﬁéth&flj bf%r-gﬁﬁ%ﬁ% 2@ nﬁfro%ﬂyf ®o I'ISII‘lg

conmpounds of one or nore
cont@gmgadiradeTizbd w;lth@nc omrinxdrel petslystseo pofducevh totel prodludtrtﬂaarncludes

' f 10 tal t t al 6 t.al
the 84 froflop e i of BrefiiPis ad i i gm0t i g Pa
the @Mickd BRGNS H EalNIAL /H@nfnt §LatRERED! @bo@@%raﬁlstoqmlwe per
Ni / VI Fe content of at nobst 90% of the N /V/ Fe content

granpof crudefeed.pad af lsedl ongradites WthtS/p@epnsmt @hpm er lasre metals

ST. od D5708 The in | so
fronf ChGRASED LA PR S e s Pt Ay Frotmetas rom
ColLﬁﬁmﬁ bf theMgriodic Table, or mixtures thereof: and (b) one or more metals from
Column 10 of the Periodic Table, one or more compounds of one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude

wWEe@dne92s wherei n t he crude product is a |iqui BCHUK1004/@42333
at 25 0C and 0.101 MPa, the crude feed conpri sing one

COl%mg% e (;[%let § g‘#thlrmr Reﬁlﬂ §§’|e¥a?i ésoltélar geofr? s al t gn‘gf ongfpdling

contactingcanditiopaRiich taat the crate prociicthesa tdmﬁrmW/Fetdaﬁteﬁf Y08 most
mo f crude feed, a total content

o per
20 /ap?ga E@W@g@%ﬁm ¢ giuks ifgedewheier NV AT cantentes 2 determined

byﬁ@Ti/ﬁM@fho@']ﬂ%kC aC| ds of at |east 0.00001 grams, and
he one or nore catal ysts conprising: (a) a first

c at Hieyisyentiphelsh ipravidesd ettt off @mdmgmgpecrru@er prodaét, Eorhsdising:

.al ) 1 :
confyififle Y S RNt Ao Ratatit] Qradiin (LAl pragtugy thet includes
the GRIJE pRRITROWASR Ot e Qe edro R & e{rﬁﬁlﬁhsm&ﬂﬂérh% WH?&SO %1 MPa,
the Periodic Tabl e, calcul ated as wel
the Fﬁ"uid@ fred somprisisg one an moéft)?ﬂkah Sltﬂta:lrsdltssd Gileys tmort loeganic a01ds one

d cata ram of. second cat al
or i ARG p s onB RE rlr ReRic BERRT S i dringh the
crue fbd hdvénd e @dinCoflahlefee®NEtof cHRER FTAMRAUNES], 9hid AMSline-
or more.netals from Colum 6 of the Periodic Table

earth aetql) inmesial ssliywed Qganisfacidsodpt le@s’c 0000 Ligeams, land émfone or more

I l Se h t hat
catagﬂgkgs de?{% glgc a@% gggpaéa?ﬁ%t ntgg gﬁ ‘{a }%‘Pﬁ 11%%|per m?th fe rgh%fxtalyst,
fromIOKKD1 ted.e@ptamsnef:aine or more h&kal§ﬁbﬁ180<§lﬁnmf@@ﬂ‘th6 Pafbdls Table,

of at nost 9 %’ﬁ%%the content of al kali netal and
one O ROrG FEIRONPEE 0k eReer moke metals) rcglappgman 6 6f erfteaiogis Frble,

caldu[htéd“% v er hred, om%ﬁeyﬂfé%tfeﬂ{d g’éclﬁﬂ#l catqgfs? lthe second

and al kalTne-earth neta Salts 0
cataémt Having persgreiatad| rsmcvmbbab@lysﬁﬁl ease0.02 gramiSaf8 ond bﬁmore metals

vent i a net hod of duci ng a crude |
fror (SR €0 B iR Lol afe B iy sovendiad® peent wnnerespels from
Col@n Mﬂlequfn@ﬂtéslta%lé QaRURMICS ei b A0 x thf2@khereof: and
i ncl udes the crude product wherein the crude product

confrelligg peraqtiae wpyditias auchabatgles emde pro_ﬁ@@t fwat totaheorgent@é alkali
metgle Er?d ":ﬁga{ﬂglr% Iegfﬁﬁ] g’le?élel oﬂletgggea%g ;%f Pr%ﬁ ic Ofrs?.gmé)gﬁ, ﬁ‘ﬁ) o?ﬁle

con’rmt ﬁlall&hlrﬁﬁal@ﬁn&z{lkamm &iﬂﬁn@tfagallﬂh&taﬂ@aldﬁof REadit ¥¢i8¢ BShe crude
e feed having, per gram of crude

reof, the £ ﬂ
feed{, ShgremLConifgp "tlg 1 sirtalorndzalkadine-cagth apctalggmetal salts of organic
ac1d§|1§<%|de&%ﬁﬁfeﬁ%y'ﬁ?§m  Mefhol B3 @ gsal ts of organic acids

[ east 0700001 granms, and at | east one of the

c atTahleyxmestlcbrawlsmgl;ovp@s agnethod bf patiativygh, cruﬁe ﬂredudt d@nﬁ;@x&mg
nore nmetals. fraom

Co
conleEsndhier S5 aThTE s PRSI UFIECE (ONGPTORuGHg includes
the EFRESHBdhidt ONhPeh YRS chideprddiet & P%rli({& ﬁuﬁai%i a% 25 o@laHloato§ dipa,

as vvegq?ht of netal, or m xtures thereof
the g feed Fomprisemens: o1 mgreodkali meahsalswélone hamolra apghuic acids, one

' in a contacti.ngzone is over. 1
or R B NirRRARE nEU I el & B8R Fe HEEN Br b Y Sipargeh the
crud&‘&ée&l haviggdpe|gtah oife faletfBed)Btéthl cdnferfef llkals dleka, éﬁfd alkaline-
organi.c aci ds of at nost 90% of the content of alkali

eartlhﬁieéﬂl in gistpl galisafionganiqpeifs pleatdeast 9. A0AR grms adndsat dgast one of the

a3 L e AL DT i
Colwfin 6 pfjtheiPeriadic ables oas othbey donfREAnBY oﬂﬁIEMr Meé18 @ktals from

1318 .
Column fJ)' of the Periodic Table, calculated as weight of metal, or mixtures thereof: and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
Wowak/0eaes or nore catal ysts to produce a total PQr/US004/042333
that includes the crude product, wherein the crude
I8 | Qui ' t 0 n . 101 a .
con FONSE 0° bl Db B ol Ot e habimetil g apeatine
earthinievdlFm meral @it oDérgahicl RaRtof @t MONOR G b8 IR, cottent 688 kali metal,

one..of the catalysts has, per gramof catalyst, at
andﬁ@(éé‘fleﬁ. lilebqﬁ’é%neé?lz salipaf oreanis peidgin thesridefsdovhengin ontent

f .4 Peri a6, 1 r ounds ,of one or.
o BRGS0, B ST 80 chhina by
ASTEMI Methad &d348. wei ght of netal, or m xtures thereof;

and_cantrol | i contactin ondi tjons such that liquid,
h ogﬁey‘n% B a{}»a PERLESS 3 We§1°§ 82?5@% BHEe produciepomusing:

. t i/ .
conri AR T, I EIABIAY Bl MR RRNLAR o

the ¢radelproghess wherehd thycFRelequndwnis 4 Bquid ndetuee ai 25670 dnd ABTIVMPa,
Met.hod 708. The inyent, an ,al so provides a nmethaod of
the M50 B3 RRIRS el afeom P Gite Fedb Bete BN S miealof fiqenst 0.00002

grarf§, Wl Rat@Rd oftte tafiMestOhas P raRlA B Iyt P 1R ANFICo@Bms of:
total product thap% nclggégﬂthe gru&é product, m%e?gfnoneor

morg feetalp from Golgancy ofi the Retipdjaildblei suaoremere @mp@Gndmef one or more

s B g6 BSR40 b0 s W53 8 pEf Gt
therexdy grehiconaoiling coutabting eomtigsts sath aat ligaidthodrl) @PdceOlcB¥Ry in a
of .sul fur, and at, | east one of the catal ysts

contaglifer 798P iy R 0 B, st terwide s0dych Ragn aidNIGY e confent of at most
909561 thO i &/ /F @Péc(gt?nt QR E%eo&}l&?ﬁe%d,%ﬁ@wféﬁ% QBE&PLs HREeRrmined
um of t c Tabl or

[+
metals from e Per1 odi bl e,

- by Ay K¥Method Pe7e®f ; and control | ing contacting

condi tions such that the cruyd roduct has an_oxygen . .
consRveBRoREls G Bu don B ot ol BAYHERE &SR RIOBIcL Rgbrising:
cont@ét $ra@sifecandini it GI6IR cRBANGD phARicE asté‘thgﬁei!o?hgéefgﬁﬁ Mcludes

of 70-130% of the sulfur content of the cru

- the gGiHés produdxyberaingbe ewide predustisddiguidrimietrent 2ASTMn: HddVIPa,

sul fur content, i.s.as detern ned ST
the ricites® BBl rekkafr Rt Efbe oS SRsRR P BES: Pt franchoot erams
of opygedridngsudfue tordentRifRd Latt, 0. C0UTRErhisk BE sul6RNrRICH 1648t Ghe of the
crude feed with one or nore catal ysts to produce a

catalysts £PMBFISRE Ohe PhEOTS MefaliemiGriuap ¢a the Beriadic Tablerasierpr

' QUi ' r t nd .
L e ¥
theréafpahd cntiroliiak chhtaMikecaniiticnsuet that the easie PodlROBs an oxygen

oGO P b e b o
a sulFGotedit HO7R 0% bf Y KRR téntfJremB &k fggd,GwHéreﬁlrb%ggen

Periodic Table, one ornore conpounds of one or nor
contpmitiapsdeterovmaddyusB T B MethdddE RS, podiswl fif abhtent isms determined by

' e reof; and controlling contacting
ASTRKUREREPE,

stuch that the crude product has a total

Ni TWé Efefot 458 pohidk amRsthoPOPpreludifea Md¥pFseP %ﬁgfising:
of . the crude feed, and the crude product has a sulftur
contagsmgerfrudss feqd withous o mase catallystato poduena tagdl product thatlncludes

reln:NJ/ V[ Fe content i.s as determped by A
e B A e GRS o L5 Y o TN,
the crude feed having, per gram of crude feed, a total Ni/V/Fe content of at least 0.00002

grams, and a sulfur content of at least 0.0001 grams of sulfur, and at least one of the

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so
provides a nmethod o f producing a crude product,

W@ imse®eng: contacting a crude feed with one PCT/IB2084/042333
catalysts to produce a total product that incl udes the

mrf 05k 2G5S oA RS i e

theraﬁmatd adnngtlﬁfg&oﬁtacﬂtﬁgr@naiﬁbﬁt sudtethat theahide 2bdi a4 total
re organi c acids, one_or nore al kaline-earth netal

Ni/Re canteRt ohsemgrt S95 af 18s NV entgst ofhe arude drask and the crude
f

proc#uggﬁda,%%asu%fg{‘ 8?rﬁ%d£ ﬁ?é(?] {??(g’/ I?)?m(é] %ﬂﬁﬂ %B?g? tgz: cildd qged wherein
Ni/\@Fk abnteneteiang deteratiadd, byl AS Tt dietlsad DS708, and gelfircoatehts as

of a | e .000 ams, and a resi due content of at
detef‘%’é‘g ‘A%ﬁ]é\dg\ﬂﬁig?fgﬁf‘ i due, and at |east one of the

ca f .

CoBe S YTTRE A8, IR ST L NSl e
contoetmgracrmdt fded Withame @Dhmrmcaﬁalgﬁtstth grdduce o dital prathha thad includes

m xtures thereof an trollln ontacting,
the QRO RBStoWACIEH 0% KOO dae ISRt 29 °Copd 101 MPa,
the GQM ﬁ@& c&hpAtik@bhe M&E allAl Indlak &liseoRa bE Hlof@tt)@%tmc laBids, one

netal salts of organic acids of at nobst 90% of
or moghalisplinefarti irethlisakieefaine cantbrgldegdninasidsnor mmtelte;sltherwf the

P e 9 SRPL L Ll Dol F oG8 B

eartli @®tallUf nteddltsaltd ofdhgdniacidsidentl€8€0.08001 wasiseill £R81daPtontent
of al kali netal and al kaline-earth netal, 1 n netal

of atdgast 9. lgrags ghresiduacind gt least anepdttlag ertalEss BYMPSING MR PoROTe

e OO Bl e S RY AE  er

metgis GrdocColgma G:mfukﬂrePeprcxdthEetble oenpixtgenthereofrindconhtglliag .
crude feed wit on re,catal ysts to produce a
contigug COBSIG‘&B%W—B edygfchas i jefal ‘iﬂ%"dﬁé’g allgfi @pegglppand
alkahﬁ@eéi‘fﬁ»‘ﬁi@tap HOHHEN sdIf o?otgaﬁfé'afi:lﬁg S H HosRO0BDI e étﬁﬁ’ent of alkali
MPa, the crude feed having, per gram of crude
mewﬂeeevd allaalmespatih; getabrin enctal gdltsant drgasic a0ids igtheresudsf feed, the crude

produ[:)‘%@%%tergsrl ndco%gat g Q%O i\g({a)/ f)%: t Cr%nlgi%?n tﬁ f atglt]}%?rgae Peed and

whe£O0FTit&it B akBE ntal 'id Al KFEhek&rth eI CRl Mem] &1Ll bRnic acids is
Periodi c Table, one or nore conpounds of one or nore

as determined by éﬁT@beth?déD 15118+ 0d 1psidue gpricTiHp pedetgrmined by ASTM

t hereof; and controlling contacting
Meﬂggo&(n%l%ﬁns such that the crude product has a total
Ni Th¢ beveatiod alnd profidas a negiod BX%produdifea dudy/pkeiuen I@bmphsmg

of . the C(iFlfJIde fegd and the crude product has a resid
contEcSRBArATILR 1o WIB @9 BF mFE AR A DGR O PredHict il gludes

the dr&RbrodRer WhdI /i frﬁdf@‘@&&@ﬁs b I%ﬁﬁi HeL&E gsg BLOC BYAS TV MPpa,

Met hod D5708, and residue conte is as term ned by
the omSiEI\ﬂeMshitwng PEBYAm o'fhaldlelfmelmtai reside¢ scmtgmt@f atllesstd.1 grams of

reiclrtaia Blod N E o Lo DS o R st v of e

catalgkto @élﬁlﬁrt V\g ehabr M6RAMGEs oA Conghid@s tl{erli‘erﬁ)ﬁﬂzd?able one or

product, erein the crude product is a liquid mxture
mor@tormsotmdﬁ aheneprgre Wetels frore Coludw § eftde Peripdic diahty, onmixtures

there%'t' a?arc%n@!ﬂlﬁ%é con a§t1an|g it 1%10ns suc%ncﬁat(%fle ARG p?ord%aphas a total
N1/V /F e content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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or nore alkaline-earth netal salts of one or nore
organi c acids, or mxtures thereof, the crude feed
whawsneo2per gram of crude feed, a vacuum gas PCT/US2004/042333
("VG&D') content of at |east O 1 grans, and a total
: t ) earth. taI i n
N/ R PRl fte 28 B b S T B DB 0 AR Rt B s
detémﬂmadtg'ntesmmbﬁod@saw/sts corrprl ses one or mor e
metal s from Col um of the Periodic Table, one or
@ledaﬁ%leﬂ alsogrovides agnethad of pradarigerr ahapdvgt, @merising:
r
C°nﬁf’§ﬁn$° e SR SRR e Aim R EI S, 16 R o @ product thap ncludes
the plrudd pmduhtawhareimﬁlalcrude preditct ixfa liduda iniixtued 2025 °@nehd 0.101 MPa,
al.i ne-earth netal, |n t al Ba?alts of organi c acjds

the Gu ee 50T PR e DFEORGHREH e SHi el qne o e OHAGIC acids, one
or 1RbrK @lklaRfs-8A1H e @Bl of bﬁ‘e 5Ehdte (ﬁ%ﬁﬁl@ eids Qﬁgﬁg&&%&gﬁf the

in the crude feed, and the crude uct
crudeoigedhaving, pe'JOgrm]o%cuidettbed ‘d@@cumnt@m bil ¢FVEHE) comiele of at least

0.1 5 OB o S e 50 S e S s o

org@lik adilig\er GO0 Nor RS, Alndl af 1R8I lof R daal Pts @Jrﬂﬁi‘fﬂcﬁ o€ bfSore
is as determ ned by ASTM Met hod D1318. The i nvention

metglsdronptolimacsotthpBenetic drblsr orue mgreapomsmedqumw more

i. LU or re
e GRTRR €00 F RS0 T35S Y R PR
contactiniecqndibus suchwheirted crutld @rdﬂuldﬂlﬁasp,{t@fﬂll @(Bntbl’it of alkatithétal, and
alkg?( Ft ure at 25 0C and 0. 101 MPa, the crude feed having

-egin ek 1 sl splised organieacifls Rf atypest 98¥rldhe Cofentior alkali
methleﬁﬁ'& alRa1 Q0 4h K ALBin AR %1‘%/@0@% afc%ﬁdSQB it crhc?eai%gd angi the

grans, and at |east one t he t's conprises

» crudsrproduce haset HGQ ¢anoamt GOTAHIA0% affthé Né}CPeasntmilocf tHéad?rhée feed

one nor.e .co nds aof
wheBR RO B haF PR TRy Mt BE e and hiaRensiof alkali
met@l) ehCARAIR daith the#AhagdthNG1s 0P er_gﬁahférh%lﬁ Ye Jé@éﬁmﬁé@by ASTM
crude {)r oduct has a total N /V/Fe content of at nost

Me@g@x@éﬁ §&he Ni/V/ Fe content of the crude feed, and the

V ny f .70-130% of . t
Con e?lﬁb'x? ﬁlsg?roa/ le ?91?}80 f(;}?r&glﬁm{}%cg.giﬁt é%qucF §oglg)r1smg
con‘deltuq mm&@lfeb& wAdh Tdvde I ol cABBBIE to PRItubE 4 Wtkigre @itk | ﬁﬁttt includes
IS as 8et erm ned by ASTM Met hod D5708 The inventio

the gdapiofesi Wearein th%f%é@pwuﬁfrléédm%mmew@ &5 p€ 06881101 MPa,
the &QHPFe'e& hQ\Qn g C(‘)frlzgu@e feE- daetot tAWgE Hat fé%tquooooz

cat al yStSt eatota InC udes
grargs, @dé a Yol umttent\ﬁtﬁ ar leas Ot hgram”sudﬁi szrlezd;u ofic oftha chthlysts @omprises

m xture a 5 CandO 01. MP crude feed
one G ot Se @l i CEnARGS B hoybatpdicgtable. Shp pEmare epeginds of one
or nitRé ReRlURdth @oﬁﬁhﬁié of BRI oIRY Batid Kf'ilIIﬂlQﬁlr&acﬁérQoﬁﬁﬁ@l:ontrolhng
salts of one or nore organic acids, or m xture

contpgfggeeonditignsisuchdhas thepudepvdheitiang, toqale/y Vl?aemomltem pfiglemost
c met al

90% %H? | neea:‘?l eﬁ\gf’ gﬁl Tugif r@?cglang Hhegudg Pr858%{#ia%aé’é?%§omen’f of

70-160%8éf the¥s0 &)I@@Qit}ﬁrcﬂi@a fedd Ay iRreih 8RS0 BRRnPL ab la@terrnlned by
cat al gsts i s obtai nabl e by: combi ni ng a sug&ort W t

ASWM@ 0%’85%07ﬁé%WVf’Eecﬂﬂn@1teﬁws ®t@mmwebyné hﬁMﬁthod D5708.

ki“lhg &\{%ﬁﬁn%rp% J?Iro@hd%? gﬁ}ellf%ogfofopf %*cmg X m %8% comprising:
contaha’rgenfrucﬂaafeﬁrt it ©8e ar matatatslystp (epddasy a todd) réRicirihBincludes

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

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

wa@2aosomoeat ure bel ow 400 0C, and control | i ng cPCI/ES10041Q12333
condi tions such that the crude product has a total

| kal i n rth tal, in
or R APl el bR Ao i CHUAE S TR et and
the crodé foetl hafrng Iiealgranﬂef @lide foad, zﬁﬂo‘t@ab(bxﬂ@nﬁ@ff dikalBital, ant Alkaline-
o[ gani.c acids in the crude feed

eaﬁaﬁ??@%la " n&%%tsélﬁ? olyfrealig a¢ifls peatdsast GAQOQT rramsnandairleast one of the
catal(RisAk obﬂaﬂlaﬂﬁt‘tﬁj [y:t%ﬂn%gmgoc{l% gf)&‘?%‘tﬁ ofi€ 'oqulﬁrg L€ %h{]églumn 6 of

by ASTM Me i nvention provi
the Pmidtdedﬂe ,[ome e mor@ccmlmmdeomrmdm moreaﬁﬁprslfmm Qolumn 6 of the

p cang&&%; a crugg ed wi.th one or nore catal ysts to
eripfi g ngttaes & PrAate 4 Gl dgeqUReT cFsforming the
cataWs@ggﬁéatm%%@dufbo} Beine rcHQFysPﬁxqgéJHesé&eaofldng O thoik FliHL©

101 MPa, thée crude feed having, per gram
conigining ¢anepdundsiat aaempmaturwbeélwwzl@o COnsmd towfoling beadting

00002 d a ast one of th tal ysts
coniiiPRy NEh T By-cr@B i fich o o soRentpk Hgh@eth a1 lkaline cartn
met&Binthstal $aBELEIHID abid9 bf 4MBodro0d:t i Re I@i*ﬁleﬁ of‘&'ﬂ@ah%etal and
more conpounds of one or nore netals from Col um

alkafipereméh metgl,dn Mmekal saltsnf onganiqacids in e eoide f@dpwd:dmc@tent of
f t
AR Bl AESGUCSRD Aol 3 B A Bigr

ASININE&@@EMBI&r cont ai ni ng conpounds at a tenperature

IJEI w.400 .0C,, and control]ing contacting conditions
eipventiomalse prayisles parntaed Hagodicing acrude prgdust, comprising:

conﬁ&ﬂiﬁ&m@é el WilShe %91{3 V% %e['tglgsétér\llk({ YbERcER [Ht%g)ttr%cﬂ%t Lﬂég includes

cru feed, wherein nt 1's as
the @ydeﬁﬁﬁmmwh@dmﬁﬁe?ﬁ&de pleductny ehithidmadtee agp26vCdad 0al01 MPa,

d t h d
the GhioBef BRERE nat EPaLtor oo g SREVGR /RS B BEH oS ahlasi 9002
grangs, BAd hd 184kt bAOERhE Lakly5te i d1RAn L ¥EDIGnE aas'ﬁ? 8% %ilGone or
at 0.101 MPa; at |eaSt 0.001 grans of hydroca Bons

morqymetalsirpyi Galwgn 6f g Riiriordia Fabls, one @remne@ po1pOUIGIS ofinue or more

1 l,east .0. 00
mergfe BB CahmRe it PARi oG o e PP Poossa o
prec&%@r Q6d dnthifhdthe @&laBist By ﬁ&llmé/ﬂﬂ: ca&%tgﬁ&iﬁrﬂ it BRPrésence of one
but | ess than O 01 grans o f one or nore

or m@éﬁ Sgﬁ@ﬂg futpamEsPEPOBRdSHt aa@nmr@a@&eloww@m%?vem firolling
contQétﬁ:% OQB&YIngeﬁlCﬁt astecrg&g@'ggt!}cg }r%gsnao?)%ﬁ' IQ?V /P%ecronge 20T Alost

osli tion: sul
90%ddtthe /Nt dlmteﬁsa'm&/letdde ded4 2B éreind¥ 1/ VeBs torﬁerﬁ igfiad®Bermined

determ ned by ASTM Met hod D5307, and the
by[\?&hﬁi@%ﬁ?%ﬂg a weight ratio of MCR content to C5
aspha I
iveR@sh e@lﬁﬁ&%ﬂfde?ﬁ cflde k6@ ct)sﬁgonqq%\yl‘gg lf%k gO %ru%%

content is as term ned by A TM Met
compespieil: abh@s;t 0 tewamms plchyalsocddhtons with@dbdiling Sk Iﬂbitrlnlmrhon

o a net
bS8 o €200 akd £ BlraL G hOFE e bERisSrtaygs it a
boiliag walpe fdib@x@bwﬂoh fﬂ)eﬂﬂ:@n QB0 FOrRAd 320 et Y603 0l MIPL;d Uas 001 grams
total product that includes

of hydrocarbons with a boiling range distribution between 320 °C and 650 °C at 0.101
MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.

The invention also provides a crude composition having, per gram of composition:

at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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t he crude product, wherein the crude product is

condensable at 25 0C and 0. 101 MPa, the crude feed a
woBRsoereent of at | east 0.001 grans per gram PET/US2004042333

feed, and at | east one of the catalysts is obtainable

.nv: ining,a i ne nor e tal,s from )
resigh o SORHRROP R ASRF lstic s @ Snl SRR g boirnt ratio
of MICRan@tedt 10 &phittetscontedvCallewst 16, dhetheMER costest is as

Tabl e, or nixtureS'thereof,-toﬁgroduce a catal yst

deteymarsdryop S TNMethed 43801308 Coacphalipnesgonter iy argletermined by
ursor in the presence of one or nore
ASE%%@%%@?N ng conpounds at a tenperature bel ow 500
C 'Hredneanionalsoiprgvidsnitracthod of pddiing ansudeusbdid gddoniiBing:
cryde prodyct h%; a MCR content of at nost 90% of the
conyerng B FHudfid e Witthene g arie calatystsip dreduse ptstakprrdusithatdncludes

the 8fidd Ef'cﬁﬁl@é, %g{eﬁié %@% ?{gééﬂlggis %ﬁg&sa@g %’b %% g(g g{uﬂ Bo# ll\ﬁpa, the

provides a ne ucing a cru
crugsoliepd & MOK contentt et Ieag 0004 rguates peegrami dfferadecfeod, amdmeleast one

R B SRl Bt S A58
ColaRRGsTIROP&icdic Pabld)end BEmBrelhn PhRAds bPEnLoMUHE el 15EDIsFrom

MCR content of at Veast 0. 001 grans per gram of crude
Colpaa @ ofdhgiPeriodiehahle, onaixtfires eereof & yrotiscevacdtalysteprpanser; and

' dj ' iLon With di an pore dianeter.in a
forfing e P B8 g o S P B RSBt e more sutfr
contaiting coripdigis of a eRHeBLIrObEIBR JOO €, $hd Qostksiling Borth@he
having a pore dianmeter within 45 A of the nedi an pore
condiitigpgguch thatflas @nde praduct Bps MR cpntsnt afh most 9% of the MCR

confSft &k B&Mde ?éédﬁéﬁé\{leﬂ{%&?\dﬁ?%ﬁgfs? e%s%gen%ﬁ)rg%lrb r%%g& Method

contacting conditions suc he Ccru

" D48OMCR of at nost 90% of the MCR of the crude feed,

wherei.n MCR is as determ ned by ASTM Met hod D4530. The,

TR At a0 BragiHe SEnathed Sl of B b S FrH B PP Agmprising:

REingd SO Feel WMok Adre BdtalPRS - .
Conoxyrglg%f], as eofI:et erm r?ed b§e Aéar:gﬂgl\/é(t) ﬁ%%gé%gg& tr&};lr%cétthat includes
the grudoprogruetnwhetinstht eurde prsluctss eo ndaneablbygt 2§STMarve®. hOHMPa, the

X t. least 0. anms_of residue

eradg El o MR cGeruE R b FigH RS bersiamich B et and g leastone
of ther vl pesShavigy Aigiee CRBRE{HULON widVA R@diaR Por<ddidMert in a range from

éo osition: at nost 0.004 grams of oxygen, as o
70 Ayt nwth pt leass oo throgtaEsgsbenef nases inghoparegizardistobution

Syl f : ' T, 0 94 al nost .
hav g ok SR £ of s R LB g S R e
distilattivods B2&9Emindd HyeRSTMAVI2thgd 8280 arndeconttdlling contacting

Met hod D5307; and the conposition

determined by AST ,
con{ s oo g hefudigiodugt s 2 Chap Lt 0t ofABT MO oh R crude
feedDABGreinME R 346 AbleRRinéd 5P ARBTRY M&BofDY5H51€ conmposi tion

havi ng, per gramof conposition: at | east 0.001 grans
of Thalfventiomslselptosides a eddb goaSF ditive hiradg 2 @4m af composition:

| e 0.2 grans of resjdue, .as determ ne ASTM
o BRI B A SR Al S 0.0
granfPéfi sQ1{0f, al R GREER ABPMBIARATBLI N8R £ABAL OB Ghmf residue,

| east 1.5, and the conposition having
as determined by ASTM Method D5307.

The invention also provides a crude composition having, per gram of composition:

at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic

nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCRis as determ ned by
WAIDModHhod D4530, and wei ght of C 5 asphal t eneGT/US2084042333
determ ned by ASTM Met hod D2007. In sone enbodi nents,
[ [ [ t-h. one
O A PR 0¥l e S IR B8 A g 351 0.5, as
deten’lhnmedlbveﬁr&TMMethodJDéMeed that (a) has not been

ted ipn a refinery, &Hgllled and/or fractionally
SRR B0 RN ASBHiEFOFMETPR g UnEapH Eam 9t semposition:

at leﬁQQ)/@I) 145raR8 8 udir Gfs l&@t‘%mﬁ?n%? bg d’ﬂ\@{ fM&géa ([9452@4 ggt%@st 8 2 grams

such conponents per gram o
mmo@g}emmedd)yp‘b%TMdﬂethbd WSB 0T dmel e c@nbmlhd)mbav’lﬂgl g®veight

rati R Rl 1] S B 00 Bccash 32604 0 sprmisition having

amm;faﬂnbalols Rkéh f@mmi %k Gét@ﬂﬁh@éﬂb al n
o S ORI, Dhef A TANES S 81 ran? STRM: @ug?%ﬂ eight of

MCRds apedatersddde éﬁ"&WM@th@@M& am@mn@a ofdBchsphdd@inks isgis
0 en 400 0C and 650 0C at 0.101
detek}ﬁﬂggkgﬁgﬁwwpiér&g?gmf crude feed, at least: 0.001
gr ansomé etystiideats GO snveaNd N As@plQides N8 codM®ation with one or

di stribution below 100 0C at 0.101 MPa, 0.001 grans of
morg, ofthg gty or Ramperitiansisssarling to thegaventions tivde ffepd that: (a) has

not ﬁ&gvﬁﬁ%d %lgg) r&ﬁe@n %SEHQ% f erctilo%llyg t1 led,b@% p%%éaomponents

hydrocar ng Fange
havibg twebon 200 baCGHane 4,3@1@ tE)cCcmﬂe Ceedl (Mis MReast@. DohnGr FFECHOf

compiHaT S B M A CORomBRNASS RRORPH IS Ao Dt which have:
a bofl r@%n%fdlﬁﬂgﬁt%%ew sohaY Li® 161 dp/giS loé 8%1&%'}81?%3 ?stﬁ}l‘gutlon

di stribution between 400 0OC an
between 1A EC andr200 ¥F at.10lebi®r, Dbdilingtanige dstributRin lmtweem 200°C and -

Lo 5 h
300 20101 BfPats P e distifRigh Heuier 085 Gutads g ron
MP4yRad a ()@illngi SHNRE idBseshutio behweel 3006 WY 850! °CF 210 IOQWPQEKﬁ) has,
at | east 0002 grans of total N /V/Fe per gram of

per gamdd cruds d?eed( gl)le 1?0 lsgrams of hxdmce(r]x)ns lhmnra a balisg range
disuftuRERBIBLATD 210t B 192 5L T e Bl MRS o AR e Wl

range distiébufier ﬁetv&(e&.l) e °@tnd @(al}SfC et 0.1Qr ®Pa, @fOOTI %ﬁérﬂyﬁf IBRFocarbons
en cont al ni ng

f
havifl A PhBiag ER9ge S oREoBreeaD "SIoRARDY e - BH NBaGT001 grams
of h}Qﬁ@Ca%ong‘Bﬁ\ﬁinQ h 98{HnE rafdeWotriARONHetNDLS éﬁj deal A PEGPRE gﬂ) 101

metal salts of one-or nore organic aci or m Xt ufe
MPa; pret @601 gramp of bmrpcala@lsahavhgasboﬂmgarazgm d1sm?lh;ttlonfbeat?een 400 °C

|
ot 83045 B O A S UBARED Bl BT s om0
t0 20, 08t tor10estd. Db 9'(§)‘ha@ bR WG Doiling foRiri aﬁréamdgﬂ dChatQﬁﬁ)l MPa;

or nore of the methods or conpositions accor
(2) comeripasigkel, yanadiym ged fremdh) hestat ﬂ®sﬁb@woiag1hms w total Ni/V/Fe

per %f] F}ﬁg? ?e% gﬂgorn%%%eg ?u u@gmag ﬁg%ﬁt\r@;ﬂr@& gr?.lﬁé or 8 05 grams of

sulfuir pmegrbmmf cAlds Geqalt (W)ihdest ledsh 0QOMBiMS 40N dlséi oA o%rude feed;
of the methods or conpositions according to

) 1S,y et o ras e oRistie e Eigmt efcrndrgeed; éma senmeises Wylghn
contaﬁﬂi%g (Bgdﬁ%r OIE‘Saglﬁ éﬁé@ b ol ALATHER &1fs Y Blne RE QNS torgtalrr]nctaclds

I nc es t
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof:

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

arsenic salt of an organic acid.
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product in which the crude feed and crude product both
have a C5 asphaltenes content and a MCR content, and:
w@ 2005a63e of a crude feed C5 asphal t enes contBC/US2004/042333
crude feed MCR content is S, a sumof a crude product
c5 I r roduct
< O e B s RN S G e o
motehod theShethedsadr cﬁt@bsﬁ@% adcoidingad dhedinvéritjont BEudeFBERGhE 139
itions are c ntrolled such that a weight ratio of
Obtaan%gﬁbﬁemoamg wphilend CORIEOIIS e velatile flosn aapiiha fremeescrude

C f) Nh %gﬁle Qﬁleﬁ‘lﬁle‘ﬁf#ﬂﬁ: i AAA talsgg arﬁhe@ {h%ﬁg}qﬂgﬁ?&ﬁ Wit ohSor

I'n sone e € | nventron
morglof thepnethodses , compositinhs avadbiding toithdinoaeion a MdtBod6f ddmmctmg a
ositions accordin o the invention

hod
crudf g0 YR 08 i B SaHELE orPrDoHE® AR LgERNE JamdBelndes thagrude
pro&ﬁ%‘ﬁ ROMBIch (HR)crhy0@aR &8s ploBlct %M‘&g\‘? ad d%(slpb?lgés?)tes content and

drocarbons; (e) inert as
M(%*e‘?@éﬁllt and (gbareummtﬁ @(strlnbrft@l, Cst atsphaltene&rﬂanﬂumtahdmrude feed MCR

vigdes i na one or nor
confRafisaE Sup Lo BRI R L Ca B R UG TLeHEARS FyudR PotctdCR
confRt RS, B 6Nt dorditRns hteddniE1RY S0t thaPB® 104t B 99% of S;
catal ysts to produce a total product that includes the

andoF (fe)d msweng whrediEpns arp eongrollgd sychdhatiasvai ght ratioed alMCR

oo UESL 1 SO0 B SO S0 AT s

fronpil Avtb @)% or 1.8 t6 @1¥bi nati on with one or nore of the
nmposi ti gns according.to the invention, a

hod
tl’ﬁ g‘epsl? %%nggm?ﬁ% the dnvegfion alep Bipvisles.rin gamibarationi wikh exeeor
mor@ rof AR RethSsr ¥k O%Hoﬁ;‘cﬁc&rd rn%%‘ G 18 dntidn ggi géx? gou?'%e, in

hydr ogen source contr ol ng con actl’ng

"whighithh hiyfirmigen {cayceisr @) gaseods; éb)dadmges gy @) mgeuhaﬁ@ dclégHt o

the.cru ra fro 5-800 nor mal cublc
hydﬁ??@Pgsgélﬂggg%hgnéﬂﬁﬁhﬁg 5@ -per cubic neter’ of

cr gglgorheedbsifteat! d 11’Nehﬁox‘95‘l§o ovi#es.8n %mbli‘@atlon with one or

catal ysts; (b) the selected rate of net hydr ogen

morg gf me@qtl@od@@ﬁpmpp%aowcmwgﬁ@ the 1pmntt1pa,| a pregissinfeontacting a
erdh Q8 EK BRCR AR G ek T o P BB Berace

procﬁwahéTHin thdrerubly ﬂiredgﬁébriﬂéwt@iﬁﬁ alcdnta€His 2o thatls 8ALHBdupd to an

g en upt ake that will cause substantial phase
Oﬂh‘gﬁé {tyon between the crude feed and the total

Pr @dushe QIHB(SGH eﬁ'@ Nin@Giventidh alkd 0§1%| %q@ ggrg?ﬁ{f_%ggfwnh one, or

hydr ogen upta is1Tn a range nor nal
more nfihe nmthcels o1 oémpbmtldsr;pdincxgdmgwﬂieaqunebn cubiethodeh#rcoffprises
[ ace velocity of gas

ude the | dh | )
contiiiiechoridfeler T gER o5 BURC I in FERSEnR P s ek and/oha;
hydﬂo%eﬂ]sollrceoind%hnﬁ‘@lﬁhg %Qntle?ctﬁlg dohditiBnPRkch kifk: n(te.? %%?&H & Phaseous

as and/or the hydrogen source is co
hydrggen wr@dn ttlamru@@fee@ @)ma r@ngﬁfann 6r8@0mnpdr athic metess dfgaseous
rom.,s50-5

nyagh Ry 157 YRS TR oBsie o hsBngal S ee s SRE Hepatelyss
(b) thésdertdd 1@ i nt BRIrbgeh uptkd i &ndblied @ﬁ%ﬁyfﬁ‘gﬁ p&r‘ﬂﬁlo;g‘@s%ure of

and/ or the hydrogen source is in a ran

the hypeogep Ryurge; (Pt &te ohbydjegenamtike s sivb tlmy m@g@de sducichas
TAN §f lef tRarf'h. 5%%@@1&&?9&% u%ta(f(e is tesesrthéﬁ) a amoul\{\‘f o%fhydrogen uptake
that will cause substantial phase separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

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

70-130% of a H/ C of the crude feed; Q hydrogen uptake
whooshesoes ude feed is at nost 80 and/or in a reemESinEM2333

1- 80 or 1-50 normal cubic neters of hydrogen per
houflyBbsceNRIRty OF ofd MR- g - uct, nas ;.

° tgt gl e: VAVARS _gont ent of zﬁré%%ss%)&ga%ag?a%gg S%to}oeasillgh » O
at mast HB1; (Dopastialtpressiie/ofiifeegas end/enthe by didpencowde if @ekolled
mﬂﬂ}%tq% crug Eprogyﬁt F@s a sulfur content of 70-130%

B CBY29 Y504 % (REHNT FPCREHE Ahi agpnge ory 3Ha0q decn total liquid
houflffkspdda&eicitdl Of fHeQdy Gld/Biage & i i IR 30 1!
9(5251110% of ?he \e/ conten? }c,)f he%%gén?éé%‘%eﬁ(%{?ﬁemh ’
and dptalieressuesorfdhe passand/or i hydeogen nowne isdf aA@ndSREMOY.0-20 MPa; (h)
- % e.residue content of. the crude feed; (09
a AR o R S nd e BN BL. ST Sl ieiEn S et sitlow of
the atudentestl; T0Ue cAlde PostucEia T oL 0% £ 91 /atof éru&é’%é’ed; ()
of the oxggen content of the crude feed; (p) the crude
hydroesmypiakeRY the arededeedis gt most &rand(dean & ramgealiomar80 or 1-50

i ne-.ear i v | | t f ni c acid
nor R, O AL ST R AR S s
totaklS iV éiet confenabkatlrhoso@0%) at neartl Se%okad dtMeost a0t doBE Ni/V/F8 content
of organic acids in the crude feed;

et a al t edq, a
Ofﬂﬁ-%‘%%‘ée‘%f(ﬁﬁhﬁ’ec@%a@d\‘l@@é§ 2 gulfirrqnieeEEd-176 ars 200% of the

| 1 tehey. i~SCosi t o
gt 80 08 LRSS o PSATALN o
90-1t1A% of the 6@ yorﬁénttotﬁ thearrubbefeéd €nl) the fcﬁlﬁe Préduict h?é a td3Rlue content

I I an. APl gravity of 70-130% of an API
ot 7651360 § 50110k e i cateinsily S Mo e rade product ha
uehtehast gt 5% b 0
an oRY@MLOhteRABST BostANDht BbstTHS4, a?%g;gt Sg / ,{ZLE?QF%%}% ; 31% eﬁe'ﬁ?(ﬁ 10%

30% at nost 20% or at nost
of theoxggers eaairna afithgcrudg feeds mdhe ¢mdep®I0Ghasa t6tabcome@ bf alkali

0,0 - .0.1..ln. s enbodi nept s, t
metdll ol e B ok R et i SRR bt most
S0%pror & nodst 1 0% ofehdiaten0bf ARAPASIaL, 00 A1kAERSHI R thetf, Thhetal salts

i nvention, a nmethod that conprises contacting a crude

of ogarig agds K1 B srsle thrsk €D @dlt-Hplye ebtha mende daed; dlurinagontacting, is at -
leastCOS(RAGhé BRdE ?ﬂgl'uH 1293 ﬁs@o%w %9\/5\3%(%#‘5& %gést 26"@8 %&gﬁ%t%g%, or

oxygen contafl ni ng conmpoun
at me#|16¥t efdhoviyersity of thegemdecoerba BTE:°C; $s)rthe UaRlE pratifet hivadn API

t.he g r.od has, an .ox n.content of at nobst 90%
eravify SF ik 0% AR Aty 6F D e ndioa (0) (o crade prodet has a
TANOHR:t GRIFPION Jat Fhost BE% 0%t IRSK: 90%5&&‘%‘&% 60N E{o @gfti 10%, of the

ounds conprises a netal salt of a éar

co
TAN efithe erude fesd apdier sompaoentrowf0.@Metody A Ltodk 2.0er0.05 to 0.1.
coft ai ni s. conprises an.alkali netal salt of
. @a@%x%oc%?%g@g:{ge( 1&3@ on,als oY es- Hbﬂ% atigy Withene or
moresigadnethody gecorgiuRitdng hat@rdiRNROHE i e AOHR H B8R od Mhat )comprises
e

al kaline-earth nmetal salt of a carboxylic acid,
contagting gstudsdeed-with gomer weretcatalystsgad icontox}igeonteetiag eundgions to
i I f. a carboxylic acjd
red RS SRR <R EenrboRhhe Subous By GRieR B o e of

selec@ull arganid @x yfen tehepBads shieduckdBlel thef the thletirb@et BEPAHSEyeen
non- car boxyl i ¢ cont ai ni or gani c

cont S o OSSO B! A9 rpoun

of thé Rk dntBQnL abp i Sen.the .. ..
2OERATHH LAt PUOMIBAPLIR & AR Tl

() atdeast anqeangpandpbtrdsginic thget todainfrgedngiduginedaprides em

alkahn r%@tm pa?tnéfc a c%rctl)ogcyﬁé acq ;n(El)Ca?trlgaos’)[( %)/rllel gon%p%ﬂgglorfutﬁegorgarugg gl(ggen

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

al so provides, in conbination with one or nore of the
Woretso62dr conpositions according to the i nverCT/U82008042333

nmet hod t hat conprlses contacting a crude feed with one

he crude fee
leasg g%{rg(gﬁ%cgﬁﬁ%% g%ﬂ; ax\%vg%ﬁ é;or(() ?ﬁagnﬁgeco%ogpgssiogl%{se%a metal salt of
a carhaxylic Beldpwha'emrthe fnetdl oovapridey oae bt Amotd MetaRtfroin E8RAIAL 2 of the

T e O
compduids éfea@ﬁios%‘@gft] \@%ﬁteg‘hcﬁ?x E}%rb%gc 8 oﬁ%ﬂ&%%é&ﬁ%

tenper at ur e; e cru

conippdndﬁglanhfad;rude feled,sandl‘w dg)cy drastupteakt ehecm;@eﬁ t@ntaiaing comgsbunds
nd|t|on and the

at a en u
in 8 i R PRt RESThPBh e gk Omasgmtonhis onining araenic
oxySéh &fmprnBs. than the tenperature of the second uptake
condltlon (c) the crude feed-is contacted with at

| edBts0BA @H@ﬁdmt%ﬁﬁanwtlsn aliso prdviidest intcembarasibn méth one or
and

cont act. second. t enper at ur.e,
morp A IR Y 2B BRHHB o R G A B, & ethor st comprises
confattiigd a CRAE fetivith SRMP G BAtElybS i ivhiBhS ta) ARQ e fle&l’\ﬁ contacted
than the second contacting tenperature; (d) hydrogen

withyaideass ongepfehacaalyeie pi mirstismparsting gollqvedd hyantging gassecond
tem% %ﬁ{] %@{h%q:ogﬁg 0?18”.{0%? H gzghtro d ! hgghag ﬁxgafgrﬁtlfagtactlng

tions are con

temﬁc&elnira,lqstaaleeﬁ 38t°C| leasit than fersbéaid d@ﬁtabﬁ\@g &ﬁ@@fa@h@@b% the crude
irst

p dg% g Eéﬂ't he crude feed is contacted with a
eedgn god %189118/" diogen at ayfigt M@%?@tqn%eépndlﬁ@n ard hen peegecond
a
hydREn SPIS POl 8 o Aot i) Brafld iR AT MGt 30
°C lﬁwsxt the thsfternperatzdighe sdwenctuptdlee ¢a@eitjona () ﬂmnn@s:ﬂeemg
initi.al oduct and t he sec

contBiphilT P o e BRI B drmp B lweg Phasgeting at

secondSerBpekdired hndthe ¥BSth R} %oallitbhe ar@%h'n@f)llédhsﬁcﬁ fHaf i@ lArst
crude product; (g) contacting is perforned In a

contgeteKampeaiwe et Blost 109 °Cclomenthan g sesoxpiecroﬁltacmtempemmne (d)

t: cto crude feed
nyafSR bk ARt SRR ek OOt FiSutrfion curee
contactittgaand mbtcbnthhﬁlgaﬂﬁdmmm& alse@batryisddsuck thht BBRrE feed
of the cat gl ysts is_a vanadi um catal yst and the

uptafp Al e L ROTTiEn D EereaedRydroas:ABdhe rredalced it enpetedivwith o
first A& sRoRS @ﬁﬁlﬁ/sto ncPcJﬁ}(éii:E 8Pth§% eesd"%ﬁ‘l)etﬂﬁﬁgt ce{tglxst fgrms an

. “cont act wt e vana m cata
initiglemedegiredichtand whatedn the initinlorgde Iﬁmdmt ha20 TAOY dSldet nws$hdE% of

o TR P
catal§9ifofs &erudk bfbdﬁ@t astthvhéremahe &%H@ bi/o?ﬁlcﬂ His %%ﬁg?ﬁ%&% 90%

of a gas and | east aportion of the generate
of thgyld gé the lalﬁdl Ctrh‘ie oducic (§) egniaotint 1suporferrmden alsswoked bed

hat fl f th
reacfi ] R Ao Bt i v R Bt T 1 B is
conth@etiwithdn additiowv htalybesuBasmte omiaraALeNe ohdr hHR catalysts;
crude feed is contacted with a vanadi um cat al yst at

() ong pramoKechbs Gatalysts larad/ag@da@aqa@htst gndhe larud fea:ddsa corrmaﬂd with

. t ure, and t he ¢ .
on af oY Bl 18 (RGR0MC HIPSIR SpuRE Ryl 2 R Shbelheh the
Vanatlhmpeertallyst[ &) ihydraged Bagheraied Aa tayRIa fahgdfrbh g - JBE@REl cubic
te ture hydr ogen gas IS generated during
meteg Cﬁ:@etert @rude feed; (1) hydrogen is generated during the contacting,, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that
w0 b@sad¥ei i onal catal yst uptakes at | east a poPCT/082004/042333
t he generated hydrogen; and/or (o) the crude feed is
e ' di ti.onal catalys t
por PSR E ek ERA B S e R BB AU NG a6 P b Blrofta sucn
thatalrﬂi)ve ofithe ght Bdn aulidectidiathat b eowRean thel S of Aehrlel Bedhnd a
t 180 O&: In sone_enbodi nents, the invention also
ﬂ%P P&%%eratﬁ hydregrm 4t Si¢ Gpdaeehis coptagisd avidhra Yapadium catalyst
o o R BB, g 20 Pl ol o e gravure
and dlre amtwtlngbaic}mms are carttiodlad sﬁcﬁ)thithbe fist flnpetatirs it least 30 °C

suppor,t ed c tal yst and the support conprises al um na
lowg thaty the SeeqddSmipraTe gn) hydrogen s recagatedduppg Fempacting, the

crud@‘ﬂeéiﬁs cOR@APRE WHIR Md@ﬁlonglrcafﬂlﬁt Uh83h det &Eﬂia%ﬂfl cbitibfare
catalyst is a supported catal yst an & support 18
confseltesisuch fhay theh?édmnhlmataﬂxst tiptekescb taasti asmstiamotitle gbneanatat
at ure

hydlé‘%tslso e%iz%t(g%{lﬁ l%?e 1§EH atﬁc&u:erg at e actczddgvltg @&%tlgpalaﬁa’calys’c at

a sel:cﬁﬂ&%m@&ﬁuﬁ’é ahB eheCein@lcing SordticHs akee@)%ftroﬁe@sdéﬁ%at the second
and/or (e) at |east one of the catalysts is in a fixed

temmgtumlsgp #1808 °Cn the crude feed. In sone
n;glgéﬁxﬂF Qﬁl%om tsI ﬁl\éeimen?lon gfsg pr(f\)/hcf) \s/,lr%gt%:ﬂgngglagpn with one or

or nore

more oﬁﬂmsnéth@ds&raombsiua@ dcQordi ey tb Myt Erddn, /midoA @Battddddprises
rlseé % Htactlng a crude feed with one or nore
&

confagiig ende Tt Wikene s more patplyats impiichsta) fhs catabisp pro supported
catafyRt ﬁicﬁ’tﬁ& %Pogu%%ﬁfls@%l@nlr&a%lﬁky _§1thfggﬂmlhﬁz? RURRR ek

catal yst metal cata conprises one or

. zircomne axidea hmghesgum @@idamrsmﬁtutéb théredf) €b)Rbe cataliyst idaBlipported -

ound re metals fr

et B 5RO e SR oo gt onal ctatys
that hReb&Rafheat( thoatddas a tRRperSuAMHRY e 460 Qij idﬁ(gr’ to %ﬁlﬁn@ﬁﬁBn (d& a life of
0. 0001 grans, from 0.0001-0.6 rarrB fromO
at legyt g obfhe cetalystris ableast Mgt yeas andion(<let 1¢mts>n5 Oﬂhe@fatai:i’ﬂes isina
fixelH d?1d§1§ ;‘E’a%lb%‘ie Q0 Igedlm)r e conmpounds of one or nore
rom

0O of the Periodic Table, or

m Xit kRS efnbedigehts, 1([16 InRQIHE AIS€ProRitRs,0h cHMbMafi®t ¥ih one or
Colu s 6-10 of the Periodic Table e, one or nore
morg, Bﬁ% for SH@Pﬁ%ﬁlﬁWra@Cw@tﬂalt@ therigygntionsavmsthgd tlmat gpmprises

conthhoh aeérhﬁ’éjfegd | e 0P ol éeft&ikﬁsc' a%ﬁ?gt%%% ’Off F}l@ca%r (S d4 2€S

one or nore netals from
supppatiet! eatalyseorarbutb metad oatplysnmﬂrd thd s@pertm catalys ofbiilal rﬁetal
Col unns 7-10 of the r|o or m xture

TP b8 Bl R e btk o oA e, o
or mdrOQMp RinBIbLIRE Rmdde %%al@fr@m%(ﬁ{ﬁﬁngg dOQ)TﬁleqfengH{ceT able, or

metals from Colums 7-10 of the Periodic Tabl e, one or
mlxtmtmséhqrmfp(ﬂ:)ﬂnds st grameofoatayst.eit teastd). GO0 rgnm(;cftoumﬁsﬂom D05

P C Tabl or m xtures.the
ool AP CEORE G op  omEaPa S Pt amiss 6y the Periodi
TablBedSﬂelerﬁ‘orE@bﬂnpomm ®f Bhe HDMBreGAETNIQ HESCOIUNRRS- 1 of ME Periodic
metals from Columms 5-6 of the Periodic Table, or

Tablg; qrrrapsages Whereebi(s) qogprisenire @ esore mstabs fromrColnmnasl 0 of the
Pen(?:cg?rp Tg@%ﬁ%ﬁm}r%&g c&ggod: s 0Pl gl C(i)rTrfal(? glignt%%?rg C(ElD 161Pst6ﬁ160 of the

one “or P ot & “he
Periodic Table, or mixtures thereof; (d) comprises one or more metals from Columns 7-10
of the Periodic Table, one or more compounds of one or more metals from Columns 7-10

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

of catalyst, at |east 0.0001 grans, from 0.0001-0.6
w@e@s®e390s 001- 0. 3 grans, 0.005-0.1 granms, or OPOWLUS2008042333

grans of: one or nore netals from Colum 5 of the

grarﬁ’? bt ?gbf P ?é?%%ﬁ o?rb%g Qt ?f@{]ﬁe IS o ﬁ’fﬁ%ﬁ ’PT@ 8? the PRfiSdic

Tabtn mnmomotdn@nqmﬁmds( of)one «»rrmonrcsmstamteorﬁ IColines mo af the Periodic
Tab rom Col umg? %P% the Periodic Table, one or
o ApBUHEES (D FOTISHES % Sl B0 B IS ol Sthef the
Perib8ic TRBIL oA
e L e o g Mot gt BPAER bl i S69P
Perigdig(&biz, or ngamss tieref; @) @rﬁngmnrenmﬁr N0 metalsm'om @Bhﬁmss of

the P di ¢ Tabl
the PGS S of sy Sorppni bone ¥ e SUNTOB. (ARG of the
PeriBeici TaBieS orl bltres @lerdBf; X(}l}*ﬁe%s Iiérhg%rﬁ%ff cath} élr HR: 0509?1 BfYms,

or more metals from Co the P |0|c Tab
frong 4 H06}- Orﬁﬁfémédh%uﬁﬁﬁrms 60856 1 gromms, ored. A1-6.08ravams of: one or

. T or m xtures theregof;
mor%%%lt’ﬂpfr%%le(?éhgﬂpa% O‘J;?[B g?’%ﬂ apol? ngﬁqobn@%ion@)%m& ecﬂr more
metéls GOhr Oolﬁn@rii@ﬂhéPerl@ﬁ@T@cﬂe R meixiBésthSreb s, AN SAPHER 0hO or

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

morggieialiom Qolpmeh ddheRsriofe Bable wae Pemosisampraiiecf are or more
T

catatystr[ﬁronSQQO(h] -0.6edramarfe00a 0. BTgfamsC 0100 8-0dgranik, 010 CRDBR,gr@ths of
m Xt ures one Or nore

B F N E N T T O
or mfePRkiakeSoUNRHL @Whe%?io@fc ]“E‘B[ee ?Pgﬂfgﬁﬁﬂég ﬂq%ré?)ff AcomPrlses

nol ybdenum or m xtures thereof per g
one elamrwl@@talsffrmﬂolm 1 @)of&fhg PenedioTableomel Gife Gorhp@irals®f one.

ornfls BRI R e R LU RO compound o

: granﬁ: oﬂmalmﬁﬁ@ﬁ 0L 000G ST, @@Ean@ror 0004 W, ?grahﬁeffe&fe or (n§c)re hR%als from

é;ram of cat al from 0. 001 rans of
Cohtr@hb pethe Psriadigrla r@netqmg@s £PMpowNSIS WA d8e oromorE N¢tals dom

: i.S . tals from Col um
CoURENFBL oo BT 5 R B TBE T EL b LR o
mor{:ocbmpn‘unﬂ@ of)ffan‘aliﬁmPer hctues ﬂ&béoﬁf (nVoernpiises hitkelBh&@br more

o the Colum 6 netal is

Com{a‘?‘%’iﬁg f? ’8}@ of Xt%?r%%e{eggé Rtsehrbaltepnerrimmee Fomppunds of
R R R e R bR

molypslpiem, @rmixiureuthersof; ligrlesfger gxam hﬁc}],talym;fr@n Aro0af0.3 grams or
om 0..00001- 0. 06 ans one or nore
trom P erypl R RO e e Wﬁwgwou%eordplxtwes

therdwf(e) &ﬂ[ﬂ?ﬂ@ﬂﬂlﬁéﬁén Qne o%of%o%&bﬁ&%ﬁtﬁnésféﬁ”bﬁﬂ%ﬁg@s thereof;
150f the Periodic Table, or m xtures thereof

(s) has, peipgramed caishist, dionnB.P81-0 Srevemn dE terfesishosshomuse torgsten

comg(}lfﬁ'dé‘ ?%m%ﬁ%setg%ﬁe%if, i(ti a(%r%frls%% oh® ﬁ%{}lgﬁ,e n(x%illa Erg)gl é{)l%pﬁ'}aé pf the

Pemﬁh(ST@}flaﬁﬁd &ﬁe srhasie rﬂét&lﬁffrﬁﬂl OElm@r 8 ake Pl Bible, Wherein the
the invention also provides, in

(#n‘}t; gl ment s

molaé 6%?& ahe Galumn 1) mae! ortherbplimsr 6 msial isdrareddo 1 (u) comprises
o] nmet hod of

one &%%&%&@%ﬁ%ﬁhﬂ 95 Bf)thE %né@r{rb%wleh%hea& BT sompgunds of

one @mmeore relemmmés ferh & odurho 15 Of ﬂﬁe Refodipdablen@tdixtures thereof; (v) has,

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

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

and heat treating the theta al um na support/netal
worRossos®2at a tenperature of at |east 400 O0C, BEMUS2004/042333

further conprising: (a) conbl ni ng the support/ et aI

ud
of tHe i‘&%d?% %ﬁlob?’gﬁ&{mésoch%r@é @?o%hﬁc)rgs Q%le ?B}Oreeéaotn
phoaj)hm'us; ar atixtares dfm]f,"o'(bibl has alfmca;t 0l1egshs 808 pRCalumd/ péf gram of

Ao PR CE B e L, TP
morg s@fnetelﬁ?ooﬁﬁﬁé?l@od theQhvéniBR Qi%btpk&ﬁéesaﬁlc&ﬁgdlﬁlﬂmh Qm{hhogw or

i nvention, a nethod that conprises contacti
moreed dhennethodner compesitiencaicatdjsg ©,the mvedtiah atn’ﬂadlqdarf dorming a

distributjon of at | east one of the catal ysts
catafief Bt Rihb Eesw bt S8 ouf So o PRI B Adumpertmetal
mixt@8SWhéeinAhe fip Fbl@ @&{’lpﬁ&@ tidta ﬂhﬂn@ﬁ%ﬁd g@a@ tIAatu%tthJ: gﬁ%t alumina

230A at | eas 0 A at nost A, at nost
SUppRI/metal mixiReatfrtonPOaLSeS aAleam@Oﬂb ang furier dgﬁﬁ)prﬁs,lng (a)

38568 RGBT 0 B SRR S e e

(b) olitaimiigethetaiatuihina Bphdht tr8&inky al@hindat AterperitiR ITRHIa8 800 °C;
dji anet er (c] a surface area of at |east 60 n2/g,

andé’F(‘Sé&@“@E}gF@/C@taﬁf | east 100 er/g at | east 120

méggtso{%% Sln% ?ﬂmeﬁ %1?,%4\%(1 &?ﬁ ?@?ot\/ﬁ Q%ﬁl%gr)fa%é{l ?vtitgfone or
mort lo theonethodsf or abmlpesaﬁbnsfhcaoﬁrﬁy tg thealhvélﬁﬁ)‘ilt a hethod ikt Gomprises

0.7 cnvg. |
conhitas RFE Lo I A S o LD S5 19 U s pofese distiburion of

leasEOMEMBL EANYWA hik: @G MREdi cﬁe Afanidis JFal EQQ%O% At %:?a%t 90 A, at

(o 0) sitionS accordi ng to the I nventi on,
least i afdeast oMt Acatilengt 230ch atdedsed) i 4tmamn é?@n& mnm soo A, or

i o JHRESH DGR AL YR BT A 50 D0 3RO s o

60- mubl,e(b) 2t 164060 el 18R niFBBRRTipes WAl AL porRdidFetd i Ulifn 45 A,
and/ or zeolite; (b) conprises gamma al um na

35 /iw?gkgo Pbthemedigmpaia diamsfernee a Spféﬁlcegﬂfmfcﬂfﬂ legsihfont/g, adieast
90 nl@%%& i3s3 0B & f1e6§§ﬂg?fg ‘dgfregsg t15§) dp/h 43Pt gs‘%gp%ﬁ{; mfr)roe];t least
220 nﬁ@ andi/lor,l('d) Raotal {edyme ofiglt o516 patep bﬁat&baﬁiﬂ) Becm g B Rast 0.4

delst a al ta al um na, or m xture
cm tgh%tg]%s?n S(EY /aaaga'QFaSﬁ@th@ & granms of al pha al unina

peln SAeEAboBHRRR the 1ﬂv@n§%s@%ggfegqﬂ tSmbf [nﬁﬁ%nnvewtl(l) one or

i nvention al so provid i n conhbi nation w
morerpf e afethdrls opreothpaeldtians acmr{hmg itd therisvemtionyadinabod that &enprises

contg W E Gl 1B ARG ATOR Sialbted St MAnBid o fipayrt ()
compeastalfin; sil{da) s1ﬁéhnfllﬁﬂn$rﬁsﬁta§ﬁﬁ99ilﬂe AfdBniSHPRAAL fnaénesmm

conprising theta alumna, and the vanadi um cat a
oxidreey mixpBPetheicok and/ex zeokite; (tamompnhesaganmm almrmarwd/or delta

alurrﬁh%?gpé ,r;?efr g%%rf BFS%%@O]@ t?ei%%t(@ Ig Ses o 1?18}%%1 @3 Elas per

graniTof @ipporj0 lags). D fraéfiedr @t 1eAR IS gﬁﬁin@'& tl‘felfepziﬁlﬁﬁlaur(@ c@nﬁ)frlses
the Periodic Tabl e, or mxtures thereof: and/or (d
alphp gumiga apyngAlgning ofelip plymingthete almive, 0o miyheerberost: (f) has at
of the Periodic
mosf® gpaﬁnma@plﬁ%ﬁaﬁlﬁa @&0 b gﬂg%o@t

e, one or nore one or nore netals
f r I]momﬂ emiodémerits, ttheinkertiondilso provides, in combination with one or

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

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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Tabl e, or m xtures thereof. In sonme enbodi nents, the

i nvention also provides, in conbination with one or
wore0s/06f923 he nmet hods or conpositions accor di ngPCDUS1Ve4/042333

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

_ . 01 10.0.2: of f .
e 8 S0 B i
distributadn, wiilnd naddieal ponediaseten ofiet laist 60 A; i@ tcampsiadst ghe@f more

i i d ) d duct; ( t t
BN T O
metaRA{oM CoRniD6 BRIEPeHOBE TAbR! & Rixthle (leRIE ahHAP gﬁ}h%%, per gram

grams, of at |east one of the catalysts per gr

of cgtaligb apleast¥cd0] grams ofrene mbmgiameatals, franh Eolunwed bf tie Patisdic
v] de in conbination with o r e of the Lo

Tabfi BiE G DpTRRCIT e Px Bl BFT Fom CIRLTTR g oh edieriodic
Tabld) er MiixtieE ¢headdfal i netal salts of one or nore organic

aci ds, one or nore al kalne-earth netal salts of one or

norl8 seing gabedismeantss thegnvemtinn alse pravidaseinfcoinbination with(cak or

e of the.alkali metals is lithium. sodju

mo@ o WS PGB ol BB tkenign- ¢ e BRO0uE Tt has:

(2) @TKal firove-aesiott0. Itarh 6.00$ 6rOGNESIMUND Plo 32| o7 ifkeM 0108 t$0TE(b) at
he i nvention al so provides, in

: (s,
mosg gﬁ)@&b{g‘f gr}aﬁls \R/% the agﬁ@ r@@ta]ﬁ@p@al}gﬂmq@nﬁ@@qﬁ@d'@ metal salts of organic
acids PEPAaM drRRe G&lfcﬂ'é@)gattn?oﬁ B%Pgdje% i ' E)?Ialh/g/ ke Igerr%;f@aég rc‘>?$:rude

conpri ses con acting ‘a crude
prodygt; ahg/st &) teveapar dlbmobgranispnalless tiomlc0] gk, dfe lddgemedf the

d duct, .th thod furth i Si :
cataf S B DUt HOLNhr oduct i th a orade that | o the
- San@séthe Binbb@hRAs, the HVehfibn Sk Q%gﬁg,qn%&nf)ﬁ&%@\d?é%ﬂg or

suitable for transporting; (b) I'ning the c
morgphg anethpdstor gowpesidonstagtoridmgtih thesianantion, atiefok exeatlkali metal

s S DRSSO 8 S L SR BRSS! S armr

orgapicoaditls] or iabaires theebbf ff which okt 188kt bikCofAhsI SRR FREHCT lithium,
into one or nore distillate fractions, and produci ng
sodipma pispatassiy gpd/end) af leashose of dieslkabine-carth mistals is magnesium or
caleflipstillate fractions. In sone enbodi nents, the
I nvention al so provides, in conbination with one or
nolresapfie ¢thbodimeiedhe bgen:@crm?‘lsd prioofies, a6 Gcﬁtﬁﬂﬂnb]@%ﬂ With ?ﬁg or
i nvention,. a supported catal yst caonposition that: (a)
morg, G hE mefhikls or EOBbotighs a6rordint f e (nEoR edRahed thahearapriscs
cont@étihFianudefee I HWANRE oS HIBROLaly4tPlo a{(ﬁ@&ﬁ%@ 'a%%él Igjrghﬁcq that includes
alumna in the support; (c) %as nost 0.1 grans of
a crugie predugt, trd methpé furtheneomopriSup or dcombinihg tesradegooducs ivit a

! . . P di . ; i
crudf 3 I Y S or P B B el e lend e e
transpogd{ty fcl_ﬁinbgl;iﬂ%ge efudaiprdd@sivith a 3ridEBhA iOthe 3mé Sﬁélr;gf aent

0.7 cnB/g;. ( s a surface area of at |east 60
fromghe grude fzdito Gumnpplgnd sujtablediepireaimenidheilities; (o) fmctietaging the

. . Perj aodi Tabl e, one or,.mre
o R R
fracttdne, dAd pradlicing Fednkiertacion ek flobhes 1ERESRAF thd dtilGREREURRS.

on& or nore netals from Columm 5 of the Periodic
Ta

somerbodiments, dheigmersipngdsogrrovides, iy comfrieationtveithsone or
mord QMR fHRIHAAY opc&lﬁpogﬁﬁ)ng) %Jo?cﬂhg toTtﬂQ Iirﬁ/ent%n, giséﬁp%%%a catalyst
composition that: (a) has at least 0.3 grams or at least 0.5 grams of theta alumina per gram
of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha

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

0. 0001-0.6 grans or from0.001-0.3 grans of: one or
wOorees/0evkaum 5 nmetal s, one or nore Col um 5 neP@EI/US2004/042333

compounds, or mxtures thereof; Q conprlses one or

tzal m thePro Tabl e, .one
of f B8 5B AP I BB LS PBHL RS 8o 800 RSt e
0.3 ah’/g e atFIe:ISJt ogi dinaTQ lghehas @l’suﬂfadétabk{aﬁﬁ‘ at fé@gt%@fm?‘/ (13 atrl@asst 90 m*/g;
per gram of catalyst, from 0.0001- gr ans or from
(2) @nwﬁc@omf Qroacrs 1adtals Siom Gelumps d- l&nfahm giasie Bakle, apger more
er eof ;
cong o2 ol o A o) B ATy A6 Rl

thermﬁhéﬂ icumprieds omexk utoes mietudy feorh ;Coluthn 6 @ e B dic Table one or
bdenum_. one or nore conpaunds of nolybhdenu

morﬁicsz BPWKls oh ape g moremetals o el hekthe Ferlofie Tgblepoyraixtures
therESRPHAD ercgr%rﬁlbq‘gétta . 10 OTDU01Y. 6 Srdrhe5:E0d m {401:0.3 grams of:

conprlse e or nore conpounds o
one i Jiowy Eslutinet mofals, amibmox(e;ﬁ)olmnn‘ﬁ nncstels:omp@hﬁdls,, oDmExtoIes

conpounds of ni ckel tures reof I n sone
ther i G0 FORRRRINGS 05y FaFaiE i) CNUBHYA PSS Fexippic Table; one or
mor6 @FBbHRds @F oMd b mBREN &1 TREECSfundd oL b@ﬁl&h@ able or mixtures
thergqf%sul ons according to the invention, a cru

$is, ipohgraeafl: ca(aés)st Heosn 8.0FANOSFeramns mo§om). 0GH-0.Argsims of:
am O

one B BoroolBR's Retdys, s AP Loy risthayipbediobtihien

thera)fp(l) Edngrise@ngediling tonk Y fofcagioiBeN o SanlGua) gr 2PQuike
at 101 MPa; at | east 0.001 grans, at |east 005

ther%ﬁfa%) copppriges mehybdeminnong pam@r%«fomwmdmﬁmhbdwm og mixtures

o ARl R0 BN S S

(0) cwnt}imsm tobiltj ang. or amge cdnnpdslmdb of t@altb@tmﬁﬁﬁes’%ﬂl@leﬁﬁ aaddr (p)
oC at 0. 101 MPa; %fi“é st rams of
comB%l%‘?Sd“‘i]ﬁe > °8Y 8hMeET C%‘i‘%ﬂﬂn@f ﬂ%sqrmlwesoaﬁre as, per
gr andthe EQAPRARIchisOfhe iiRfentiGRsito OQQﬂ:S g9 @?‘i’ﬁhﬁlﬁtl@ﬁ wﬁtﬁ%ﬁé or

0.01 grams of total nitrogen: as at
mor@ ofihe 05:tlyrda s compositiens ascwtiag tcath¢ m%ﬁmadn umerpds ccgnmtmﬁl that:
odi t.he i ion al so

o PTG SRS S PYFDRIER 2 B

comﬁ&hmg at REstOMN Qghrhé ONSyRECEEYoRE REthtaOb il taBYEMkirBRiioR
de conposition that includes one or nore catalysts,

bet“fi’ﬁ’él Sar C|aéé§60 orat 8101 fPa; at1aasy 81081 graa)s, Atlsash 09 gramy er at
s 8 R0 LA B0 B AR ey S n o
°C a9010801P%; add&-18400 801 g%ﬁaslo&myérocéﬁb)m@aah a bﬁﬂﬁig&?ng%m e
disufyo% Eareoh dAber 558 6,5&%@& 0.0 R besatdanst 0.0008 grams of
bamé’hﬁﬂbgélpb’ér i BRYSH80 ?dgqugg%} an%it&;n{h?fﬁ%oﬁ ugﬁfsfaégOl

or 2 t he med as a s
grangragat lehstdk 01l grasis of ﬁ@aiﬁﬁigogeai arldéagt) HoR @niiosgt, 0.@F004&tgrams of total

. . least 220 n?/g; (d co ri.ses a support; and the
nm%‘t?ﬁéé’??acg‘&}ﬂﬁ’ﬂggré‘é“%f %ltm%l lica, silica-alum na,
ti traginRiNddi@ents, the ﬁﬁf'ehﬁﬁn%éd&?rovﬁ@é} e SdHBhAXIrSFith one or
zeolite, and/or m xtures thereof; (e) conprises one or

morqypfrthe metheids of eompianmascosding tatht fieveRtion, adirgleT@pesition that

o GRS SRRSO A TE el i

distrithdbe ofith thé hediaAPbieSBEMEBEDAt 1843 30TAL &l rSost 500 A, and/or in a
range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
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fromColum 5 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 5 of the
w@ersoaioes Tabl e, or m xtures thereof; (g) has, PEERUSHPOAM2333
of catalyst, at |east 0.0001 grans of: one or nore
t e I 5 net al ounds
pore%gl%%{ %}tg@ /ﬁf& 3503 oro% Kg)g%nlpefgﬁédégry orerg’e gr{ﬁﬁ %Flgface

areafdf@tﬂe@@tl 106mn*g, af lehitdZB@ﬂizi/ € @i at [EaHD0 nﬁfgﬁ? (@rcoﬁﬁfn@es a support;
npounds of _one or, nore netals from Col um t he

and ﬁé’ﬁ“ﬁﬁ?% copgpisss alming, silicpcdligana pgfna, ifayivgg §x1dp,ézrlrcgmgm oxide,
magﬂETlﬁﬁto@ désﬁeoq’]] e, laﬁ@é’%lte m%%t&%g ?%eger n@%ﬁér&pﬁﬁ?aﬁé opglmgeumn als from

Colunnsi$- 0 of t= Rehiediedfable| phe cranprei coapoonds affonsdE ﬁqo[i’ﬁ?maﬂali; form
one Or nore

Cotts oL T Pegc diabfeopEriiias thertats FECPRTTea Onaot et metals
fronk QBIu%H Sofl@blperioAE THHL 6Hee§r ntu;}@ R %gqé(yf %Bei é#%l}pretrﬂeetals from

conpri ses one or nore el ement s

- Colyen 5 odils Peaiollis, Tables oomixtoree ﬂ(BquD(lgD] tas, pbr gmam aficatatyse at least

0001 S bhETaneee (ot i oot FHER Lo § it gompounds,

or nfi%1@r8s SREEHT { (ha c6iPAsHs AR LS ndte MBALS WS Tidl@hn Wt&q)enodlc
conmbined wmth features from ot her enbodi ments of

Tablepgrearimapre cpmpowndsfoas of @atqmetglsffmerohmeﬁbﬁme ﬁ’enbdlc

f ' s fr
raofl o BBl YR R B PR PO SR e o
more mﬂmps atttuts, Snabemoks @blomal eembyl amfpdmﬁld.& he miRtuRQEigereof; (j)
and systens described herein. In further enbodi nent s,

COMBHRES{NG REMOF REGHSEoR&p Iusen A4 akte Periodie Taplecprg ¢ more
com%F\)A 'o%ﬁ‘éA H6RGhdRE % o@?ggiuﬂm R\ fthe P&?ﬁgﬁ %Ill)lg\#f%xg{l res

vant ages of € present invention wi

- thermf;:mmi@ra(b}mm@‘rtsei ond drosere skanhdnedfrom Ctdinﬁnﬁrlﬁ ofittietPetibéic Table,

one PERGrHEOL o5 0L IRBaryHGS AU AGE™ [ Oine Rerel e bl

or mixtlifes &hed&dremat i ¢ of  an enbodi nment of a contacting
system FIGS. 2A and 2B are schematics of enbodi ments
of Ik Bﬁthat@mb@lmylsts,efn@tutds aftom secifgembodipenis atthe lltg/entlon may

be cARRERA H ey B0 RattomeRROR phie e¥eafiPact iigmni:

featre®Sm dnk @mbédlhﬁ‘:nﬂoﬁtﬁb @rﬁ&hﬁ@n By 88 cebREd MBiht fefired from any
separ ation zone in conbination with a contacti ng

of thepdieg ginbpdiggents. j s a schematic of an enbodi ment of a
bl ﬁpﬁir@lgr éﬁ@@dnﬁ&tg Q:%?d 5@0@5 %togtaﬁlagg\%?ﬁqy oqghes%gthggg and

FIG 6 1s a sc ermtlc
systanondEso@itedderaf. a separ at | on zone,

In further embodiments, additional features may be added to the specific
embodiments described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

Advantages of the present invention will become apparent to those skilled in the art

with the benefit of the following detailed description and upon reference to the
accompanying drawings in) which:

FIG. 1 is a schematic of an embodiment of a contacting system.

FIGS. 2A and 2B are schematics of embodiments of contacting systems that

include two contacting zones.

31



10

15

20

25

30

contacting system and a blending zone. FIG 7 is a

tabul ati on of representative properties of crude feed
war@so6398® product for an enbodi ment of cont acPCTyS100€042333

crude feed with three catalysts. FIG 8 is a graphi cal

re i er at

vefg@?é%g ﬁ%r un orgg%&é]? ?Iﬁ[gﬁfc BﬁtS ?W‘Tﬁﬁm
inclulle tteeeudbatdetnglzmicsh one or nore catalysts. FIG 9 is a

tab ti.on of representative properties of crude feed

an d#ﬁ (dee &%SH@E? Og%"r eRROEHS &P friesspatgtionzmede cpmbinatien with a
Congcﬂggs Sge%g with two catalysts. FIG 10 is another

tabufdtion of representative properties of crude feed

andFIéx Gdea prhedhatie of ar erabodimienichfrEbiendifig amBtiRCsIMBGafidiewith a

gcgde Eeed with two catalysts. FIG 11 is a tabulation

COnECURe HFE™-eed and crude products for enbodi nents of
Confach '1@95&1@11‘1‘3??0 Bﬁﬁgén%&lﬁeﬁ%ﬁa rftihiBRbLr 588 rﬁkz%fﬁ)tn zone, a
systems. FIG 12 is a graphical representatio

Contacvaguétem,andadté?npimgcmues versus run time for

contacting crude feeds
 ZHA Qi Bt htes e Niateperiss stotidedpebindeamde product
for aleahe@cemelatdmen@éuﬂgethe M FeRInw PRk RNy ¢4, ude feeds
versus run tinme for enbodi nents of contactlng crude

f edd§- Riiig %gmbmﬁaldpm@méaﬂon@ﬁmngmd aipage red teﬁl}:@ra’cum viessus
length 9 ARbCA eﬁ?ﬁﬁ%&%&hﬁ&e%‘thg %rourde g?eﬁla%l ?rbeoqj‘é{x%re catalysts.

expressed 1n weig ercen
verl§0‘:s9 isntabilegorf Mrepf&b@ﬂ&tfﬂ%@r&p@ﬁeﬁﬁﬁhﬁfét&é@lﬁr&ﬂﬁ product
feedg with four different catalyst systems. FIG IS

for ap emnbgshmentiof cepprenethe erugn ferd wiiRCalHY APl gr avi ty of
cr yde. P RAUGESEr M Bﬁ%ﬂ&% BP%pfe's ati‘%r I #?ﬁ%edr}gﬂ%d% { 1 d crude

contacting the cru
pro@yﬁs fazas embbdimen6of enghctna el arede ﬁeec[bvvah ewd ahtakystsof

n, cont X S n wei a
or d38" b BRI e e PR profBtirembedgtents of
conﬁ@ﬁﬁgﬁl@hdd"ﬁedﬁ W fdu@ Aekfertitichtal R Eystinfd erent cat al yst
systens. FIG 17 is a tabul ation of representative

pr dper 13 i8¢ gaphieal tkpréseniatiomdf Bivabie Ofﬁmldl ptcslufztts fversus run time

for GHDRBHERE hEcilacRRLRRE s MR St et B it S
c atRiGyEl is al’gdapﬂucaal’é}ﬁésuﬁﬁaﬁ&ﬁ af 8 hydﬂMgéﬁu;ﬁal&ﬂS}aérM& feeds versus
H%HSt ent hat_ i ncl ude a vanadi um cat al yst ‘and

ImeHn el cantackng ripde feedn awm fowr @ffa@g‘c el systems.
FI Ggl f
and@Ig'r iz ey R L AesORaion B QBARL bERerl cxPIER 1hSRTkg
percknleds ofictude products vesnerumaimd t]ﬂtembaﬂmvms dﬂd:ﬁnﬂattﬁng &ude feeds
..hour L.y. space velocities. FIG 19 is a tabul ation of
Wlthpng’%‘éll){fﬁeg@ agefly%rs&ﬂ‘émf ‘eeds and crude products for
entpodi 1ERLS réiﬂllcﬁpfb:p?éé%tﬁﬂor%f@ﬁnéeeﬁ%ﬂaéraﬁﬂx dfMRie products

contacti ng t enper at ur
versus run time for embodiments of contacting the crude feed with four different catalyst

systems.

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

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

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

nodi fi cations and alternative fornms, specific
weredsaoeivent s t hereof are shown by way of exanpPer/us0bses2333

drawi ngs. The drawi ngs may not be to scale. It should

| nas._and et ai |
that AT ARG LBl B i sovavith lass
beaﬂsnventi on to the particular formdi scl osed but on the
LFtI |1%mthe intention is to cover all modificati ons,

taggtion elrranertioeef arede feedyand andmpnoldects fnrr i t

eSS A IO OLBRL DS Il M o

spaeenizbatitisnt s of the inventions are: descri bed herein in
§$ ?é&” Terrrs sed hertj re defined as foll ows.
oS 17 BraibulpGomaaPRerHosy rigedscpdicreameructs for
lMﬂhﬁéﬂ at 15.5
cmtRIR b soniakiEhe AV of FBLSchRaEl hBhier,
l\/bthld!e hegaention muscdpjahledg &armsrmc&hﬁevgmnamﬂ dtepmitive forms,

SR SRS B e AL e e 108 S
dravB@izd AP nbEROS sdhlst 1t sRbEId BRIl 5tobMehat Hié%a\ﬁiﬁgg and &ailed

total product, and/or the crude product are
descaiptien fheneid atsynossTRadedite lithi D8 0Wentirewshe pariealastorm disclosed,

but Brﬁe ﬁ) c%ﬁﬁ‘?ra/b hg?ntgf?tponaiP %enoevsé&%l glé)gﬁ‘%ﬁ{lglﬁgg haI t ggr?q %lpegéatwes

falhdgbx&‘mm the dpibly aﬁﬁid&b%f e Ghrd2MQGventicAlay H@ﬁﬁéd'@ﬁtﬁé fpended
refers to one or nore netals of Colum X of th

claipgr j odi ¢ Tabl e and/or one or nore conpounds of one or
DE%I%WE@@R%TDE‘;@“"“ X of the Periodic Table, in
s to a columm nunber (for exanpl e,
1- IZ)rtaimfermltuelilﬁentis offihe iMahtiens drodesebephedein iCelovdBetHl. Terms
% efer oone or nore netals from Colum 6
use er?lﬁ E)F%‘?j gilaﬁ Se and/or one or nore conpounds of

ONEAQTMMfeferfRf AhnrifdOSRakdlrd! T‘@stﬁg Qhd MpRepgE 1 0di C

Table. "Colum X elenent(s)" refers to one or nore
el enBhesvey” ©itre tmARI gfavithet Per PO (G Flali R graviig/ioas one

e or nore elenments of Colum X
dete%%“ﬁgi)ge%%&g%%ﬁégﬁqn whi ch X corresponds to a
c ol Atomid hydieien (p%ﬁ?fent@ﬁ@ﬁmi omibTaitioh getcehbi@e 8?&16:%‘1!1&& feed and

Tabl e. For exa lum 15 el enent(s)” refers to

the %H‘ée RPdves pee @I@%@E@deﬁS@dlMﬁmod@5a9l the Periodic
d
2 Boflis o i OBy Rins T i ERIR S e Wy PRBAR: AR the gruce

prodsictogre amdetelﬁnlﬁeélp)ijS&"M Methodvigd 39 tunteks atheBbiad mfeﬁtﬁkfﬁeﬂ.he
Pe[‘ odi ¢ Tabl,e, weight qf a onpound of a nmetal from
t neCPRRPaRTES T e to Gehaienehatie BelBlainprERme Hes asphalicnes
contE’ﬁﬁ!; i GerfAR Eb RSTNPMQHIod‘ﬁZO conpound of an el ement
fromthe Peri ocﬁ c Table i1s cal cuI ated as the
“Column X metal(s)” refers to one or more metals of Column X of the Periodic

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

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

Periodic Table, and/or one or more compounds of one or more elements of Column X of
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wei ght of nmetal or the weight of elenment. For exanple,

if 0.1 grans of MOO3 is used per gram of catalyst, the
w@eadosbmeed wei ght of the nol ybdenum netal i n PEEUS2004/042333

catalyst is 0.067 grans per gram of catalyst.

" refe he wei ght - of i
the Ry e p SR irteoSudto B o o RSB BR R apb B of

the PdriclliccTabke Péraskdsipe, %ﬂhﬁﬁﬁ@%lﬁﬁerﬂ@?’gﬁ&rg E?@ﬁdf &trilil]&é elements
wei ght o e

wei g]gtpafer cent age based on the tota

frony ;g of thePetiedic dable aad/pronsagrimotgepmpoindsof dpy or more
[ \ f / | duct m xture" refers to

eleﬁgsgi?ﬁ;mxtcl?%ﬂh?ﬁgt&g%rﬁegé th%hfé% catal yst during

pr e érssicoge of thissipplidative, weighterfa heaahiyetn aheaPdivisc Tabld) vight

boi | i ng, range di st r&but [ on ,gat ween 204 0C (400 OF) and, .
of a gampeey spmeie) fram the Heiodipphabley wghtiodp elesmng from the Beriodic

e Resk . r :

B
weightlo€ metador Sierwiighiro elefneat. o eaaraplepif 0. Heters @d Mut®; is used per

era QDS tciby €31l Gl o e B Ocrmeias b piays s 0.067

grwﬁ%ér%fam'b?@ét@l?stb%i c nitrogen"” refers to nitrogen
conmpounds thaf have a pKa of |ess than 40. Basic

ni t Cogtent” refsrs'tp theweighiftacmomipoacntiy a ASTdtakeiftrockapBOS crude

" r,Qge ource". refers to hydrogen nd/.or a .
feed, SRR Y 5 Facr ool B e R e PR Suiabaepentage
based ogIrthél®tdl erdgland tHeabaatal ‘Wipphtasters © REQpeARillion by weight.
hydrogen to conpound(s) in the crude feed. A hydrogen

soufeilefagd/ ol prguct mixturp’srefys 19 theinpiginre that contacts the catalyst
duriH%ﬂfo%&ﬁf ons (for exanple, G to C4 hydrocarbons such

as’ net harte, ethane, propane, butane), water, or

m XDistilatel’ hefersad hydroombensbaitlam beiling yarpe diwnbutinddtwean 204

o S net nt of draogen provided to_the,

C @m@ﬁé 2?? Cr(63haar fdal %@d Disiiite Cojttgntds g drigrmined by

ASTNINGRRSD585@f ers to conpressive force needed to crush
a catalyst. Flat plate crush strength is as determ ned

by “HeEMaldnsiod ety gen, iseenaindfos stlfurscontlinedan theamolecular

lLiquid.feed rate . per total volume of catalys IS
st 8 o R Rbe R Conlu Rl R B A sy fifleddos
E386 8draonlyaéis 3782 SoHTom! 0 &, and D409 frKalfuY OTHR BadidnitrBgen”

contacting zones, as_described herein."Liquid mxture

refegsdp BiEgeR Compeds diat have amkea of lass theed0.oResionitipgem(“bn”) is as

! pqui d at standard tenperature and

dete%?%@@ﬁf%%@@%@&ﬁ@%wWa’ herei nafter referred to as

" STRYJrogen saurednpfesd thihgdrobbgtand o€ h dd@podnCamordmpoids that

of one of nore compounds that are liquid at STP wth
whop iy thE PrGFERGE QLGSR FHkhe SHalYSgFRU BovEFmydrogen t

pEEId(H S th eed € ) e TAR En&Simi
compaid gt TSRl gtk e BEL B8 e AL i o,
hydrappbored f@emingte; €1 (d CPAGrocatimms shar asafi@Bane;, Matwad, prdpane,
butagﬁ(gv:aﬁeﬁ 3)'; téxig’?u%esﬁé%g& 9& %%gsdlic’alar{cg fmeary bteocogldllfc%(i toragge%é '31’6 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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zinc, arsenic, chrom um or conbinations thereof. A
content of netals in netal salts of organic acids is

w@200dm63e3ri ned by ASTM Met hod D1318. "M cr o- Cap@DnS2004/042333
Resi due” ("MCR') content refers to a quantity of

car. ' n f.t.er .e ration
pyr o?@’é@ 0 arét%lj Irlc'f{& glpgﬁ}&%l&hc%f%ﬁf eFlgnea%”B%lieé:PPﬁpﬂ'é%dSthat
are hqmé\swmmtmmp%a@ and plephiirbe0's IC20E03 MPa, My iREeF R8%red to
nmponents with a bailing range distribution between

as “§§ 0)@01( 3 erynpnsitiogyihatipegudss & iggtionpf ope eHmorgmgmpounds that
T hod D5307.
o D LSRR o i ST, RN

corffPeriadit Gablet hefers o6 the AekibMic Aabrantspedified B}f' &kﬂntéﬂxatlbﬁal
iron, or conbinations

f |
Umgﬁg%gk% agqfﬁgpﬁi?@e Qh@alsm?zﬁﬁmq Noxember 20&i ned by ASTM
NEt‘WalWlQl@tal sm BRbanic@lffs® rd: B lxR%[HlQ' ﬁkﬁgﬁ&-}%ﬁlﬁf}é metals,

~of gas per cubic nmeter of crude fee n-car
Zineg emlacmhngnmng ancembixyies th@ano Undstitentef eresald metglesalte of

R DT A  , C

co n‘lM’iUfbd@aﬂbGﬁ? Rudlgue’ ’QUMCQ(’ cBfbnt feflrd 8% (itﬁntn‘%‘lt(ﬁ¢ ®hrdon residue
cyclic ethers, alcohols, aromatl c al cohol s, "ket ones

remainingtAfite svaporation aid nﬁltomwg)ftawgb@mte MﬁR:tpmt irces detevigined by

group. "Non-condensabl e gas" refers to
Asm%étﬁgéﬁégg%d/or m xtures of conponents that are

g aS‘e&pBﬂha %ﬁ’ers iﬁl)(di’@ﬁi’bdl&ioh%heﬁ!cﬁwm a B?ﬁhl%gci*aitr{%é di8tribution
resents

bet"’f’?"*&é@ Fa(tlp% nF)taé’ﬁé’é)ﬁc:Q (6?2 aé@pﬁﬁ Qlltoérlx\é a.j Naphiea eontpapeis as
dete‘h’ﬁﬁ%gb?%s%\wl\,@& Ps9f7 the P-value is described by J.

haus in asur ement and Significance of
- As phaiV/Eeiere Regptoi rialtel omnadldmunmalor Oémbﬁﬁtmﬁsl.thﬁe@‘f

PeL m Vol , 458, 'February 1962,

oSV sl 07 Coret oot e et s oF Grebinations

therecﬁo e QS e coﬁt@ﬁt% ad @t Bfifedt ANBTRI Me{H%Gi'WOQ ore :
di aneter, and pore vol une, as ‘determ ned by ASTM

Vet el /4 erﬂerS(tnmomalycupmnngﬁnmtf I29s pdr cabicomtterodl cardglfeed
equ oneritics A9220i ,ns
gt oo it Qb b R gt R e puveen
com@S&xﬁiSttﬂatdietn@f Rivee daﬂﬁﬁ?hé/ @C@% grolfe SN Qﬁl@arbé)%flﬁrc%m%ﬁnng
conmponents that have a g range distribution

OrZaRif MY 853 8RO YndD G luge) b burg age el twiﬁ@,deﬂwsmqim qiksrhadpohols,
aror%ﬁ:oaz oho?qgé?fon %l&éhﬁrdgso gﬁ E(?’Hﬁ’iﬁﬁtgon%qmrg?ff %ﬁ%ch%fo n%ﬁ]? Vi‘%gr

rre ace are atal
carbagylitegrenmi ned by ASTM Met hod D3663. " TAN' refers to a

t%tf&l amg n er,,eﬁfgressed as mlligranms r}g
KOH BBFCOBT A0 gas) Tefersdg ﬁﬁmeoneﬁwdéora@xa%@sa r?PW@@n%TrS that
are #h3dMtdgtphod D664.

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

3% &6,

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

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

di stribution between 343 0C (650 OF) and 538 0C (1000
WOR)05a63905 101 I\/Pa. VGO content is as determ nepChySABTIM2333

Met hod D5307. "Viscosity" refers to kinematic

BT g S, S S e

thedehiadneappl i cati on, is to be understood that if the
valgﬁ¥§Ftal ed for a property of the substrate tested
U TGS [q SAIRROTBRIS LN hpuecy beHing ge distrikugion above 538 °C

(100840t St IS PrhvBgss0gcal [ brated to test for

such’ property. udes may be produced and/or retorted
f r ofRURRIT eteas tocrandandtcabivi foet df@nspdribans] efwudehfeed.

e P St D Gy st el st By A | Mathod D3oeS. ©
St ali ANz A9 fo ﬁﬁ)\(al'a@i@ll efer Qkﬁreéséd Qsoﬁnlllglrﬁhfs?dméﬁb of KOH per

renoval of non-condensabl e gases, water, salts,
gramd i) wdsaopls. Y ek déteomned by AT MashddoP6o4

sta cru h st. at on often occur
¢ “RIGOR R 1 Bloro S iR s bk i Ba AipraRioB BePachg s
(656 PIF)aandSBB I3iCl (it @@0101? 0261 MR, caGbycoh@ﬁﬁsra@tdet*aﬁﬁmed by ASTM
distilled and/or fractionally distilled in a treatnent
Methgd DBPY- t o produce nul tiple conponents with speC| fic

bOldyilihst t}am%g,%%ﬁéfg#&' ARDshy gt;tﬁ@é'gﬂ ’°)F?391scos1fy is as

deteDmsreid|usaigl AFTMMEHdEDA4PuUt is not limted to,
at spherl c di.,stillation nmethods and/or vacuum
gglt}pq cAntEh Of i apilcatighgit 4% 1o heaprderstepd that if the value obtained for

a erﬁérfyaé‘{tthQ Ristte Stc%s?éal' it béstle %&“‘Hﬂﬁérrggr%é a%ov Ao, IIhne test method

conponent s t hat have a carbon nu
mayjerampdified endbr wraliteatsd tdie§ fogr surh podpectgmpo nents per
crudes incl ude

f f st I
o Rt e el A andpr fuete fden6 SreEhinea aaibRusions

and tieRRebilgFedd ﬁude@,%@QH@hﬂ@éﬂuQ@&lt berRObre ¢ eﬁ@ﬂﬂﬂf d5lid, semi-solid,
refers to a crude that has been treated such that "at

andfog 4qvids cribilization may dnabestee hetsis npdimited/te, wnivil ofiynpondensable
gascgelvg‘egr gglts?g'r @émﬁn&t?mts W?‘eé O b eactru eltP %ggég@%%f &Hfle

oppe SRR
Suchfstahﬂlzami m@y afte)t GuTEr atpdr Prosimdle %t}@rp%@}cu@ﬁ aﬁli/om{iﬁ'tmg site.

o Celgheer s Binses o dacs e en ArHLIG eolrtiedontatdsulled in
treaﬁ‘ﬁér@‘ﬁécﬁlﬂ? to fn%@héé Iﬁﬁl‘{ji dfﬂ)grgz% bt QEmish@ise B&hﬁg {%1%6 (c)lhstrlbutions

convent i onal treatneh PPET 869 1T anspo
(foreaampley saphfhar distildatgy, @’GQ;lapéAotr hdsicatimplodlsy., Dmullstlimpm}cludes but

. her crudes or e . unsyi t abl e erties

is n‘%ﬂﬁ?&ﬁd F“’ﬁfﬁl& ¢ artliepnn s@e@s /U AT @@ atign pethods.

Undi®iilled @n&yﬁﬁﬁlﬁﬁ{éh@ﬁ)it&l §t%1ﬁzédr&ﬁ§é?s%atthélﬁﬂ‘e Ethpdrehts HAh¥e a
a treatnent facilit thus inparting | ow 'econom ¢

carbpg Inymbepaliove 4di quaniising el deast U4 gralﬂ'sh@” e@oTooents pergdrare of

C t ser Voi cludes th
oradfExiaRe 2P Db i TRAIRLS wbeRsp PEobiRR ey B gosalred
crudes,aidseleed téppRasARkS, or abEbREti bR BEreo P r‘%ﬁﬁéd”@@fe%fto a crude that

di sadvant aged cr udes may i nclude, but are not limted

has pegn trppted guchythapat lwébssxneoofﬁhe gempanests gt Baveny beilisg peint helow
35 °t@gatt g}l o 264 (930’1*‘%% atrﬁ)) Ve bedll Iae%lotvgd.a’i“yplcaﬁ Y, iLoppeéj lmges will

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

components per gram of the topped crude.
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Ni /V/ Fe content of at |east 0.00002 grans or at | east

0. 0001 grans of Ni/V/Fe per gram of crude; e) a total
whedosioamedns content of at | east 0.005 grans OPCT/US2004/042333

heteroatons per gram of crude; f) a residue content of

o 53Rl AR e RS § BB G o2

tramp;h@;l ﬁo&ﬂﬁﬁerﬁ@hal@f@tﬁl@ft faeilitiee by angpdvialRos Gmleﬁt(f&fexﬁltnple
| east 0.002 grams_of MCR per gram of crude; i)
pipglineseckssonsiipg)- Other srudes hag@ptwsowowgﬁmt&,blwnoagrtm that
I .
renjaér)thgg}%siagtg?l?%%é %%gg%ﬁggepﬁf@gﬁenﬁg#g%gmeﬁ{abﬁ %‘ansportatlon
carderseadca atteegnknt faciléty nays inpattingdes lopescogomin wiflue to the

. dj sadvant aged._crude, at | east 0.2 rans of residue,

disgdyagpee 8‘? BPRPE; Vaths mayt by Wighthay asesgr\é%thé#mcludes the
|

dlsiﬁz%htqg‘@d crfifle ﬁitah s%@éhe@tog cegtgmg p%dd Fort R0 TEar. .

nmbodir nent s, di sadvant a cru ve a
a r Brogerties ofrdlﬁadlvamlag@l BGudes n24y, in€lude, dnut @ne?not Bmit8d t@r) TAN of

SR NN TN T TN T

Ni/vhd dotea06t ﬁ:rl&aspﬁ O@(‘)O2| &9t oPatQ0=t 01080 graﬁ{s df ?\QW/F 0 p@loram of
rans, or at | east grans. I n sonme enbodi nent s,

§M\'V<§ﬁlth§g€§dat@m§| d@l@fentaﬁ et lorsb Pel05i geams ohatetpatgmsipat gram of

crufi‘eQ tq e{ﬂd{lg gOI{ltg]il z’)a{c leasté)ggl %%lglﬁgfl {S)e}sldglg 38@?&@&? co Xdé )22} Cs

asphdiltﬁﬂés &ﬂl@edmt of: au 18as€0.0a i dfanespeARheNber @fardbf J:x%ﬁ@th) a MCR
asphaltenes per gramof crude f

con&f)nt af i 1@%}%9 09% 3@%.%& Por g@ﬁs«vﬁcyuﬁ dra @mmp pémetalsm metal
sa1t§ §f OIngﬁlc Acfdh UF‘% 1L5¢ OW)(SI tls ?fn%i’a]l% %er%gaxg%f cn%ﬁg ! f
| e e ds

a cont ent netal's | organi ¢ %
condﬁnaitonls dmsetof 0 Ilﬁﬂihﬂblelghscalmsemé dietiedisagedrergleanayoincide Ry gram
fcf %ﬂi bger eof . . Di sadva[jeﬁag)egd crudes nay
of disady ﬁé‘u‘ eg s FERHOHRTIdYR AT loag v4ms| of s, at loast

0.5 %réﬁ%]oﬁéﬁ&% ofht 168889 ParPOsr AN  InAbnRlenlBRRherts, He

grans of ocarbons wth a boiling range
dlS@letﬁgMHé;rmbﬁhmT@H in€rangd FRAO00Er4L3 ©.2000.3MP4);5 @t 10, or

| eas or at t
04 8?@31@ gr a i E@B?%@g?%%ia%\)@l%ﬁg% %n}qu R ﬁgg.ssadvantaged
crud, sdafyiHavé b Ul fioNRaIN0I20 a8 0. G033, Mfeast0.01 2sMRaat least
at |l east 0.001 grans, at |east 0.005 grans, oOr at
0.0 g8 0. 01 grams of hydrocarbons with a b0|I|ng range
0 SRR 0005 SRy s
11mite1h1$»t a)OTzQN of B.ﬁthSt@fS lb)'aif ocaehoostend dffat &ahcﬂ OOS@aﬂh@ BP6xygen

di strj % n. bet 400 0C and 650 0C at 101 MPa.
per B S A GRE SrnereSp Ilges coRaaLS Apastfy bhgigs of Cs dsphaltenes
per ia%@gf’&ﬁ&@ﬂ@@' d%ralﬁi@qer fanld8@R4 s B8y g?la%?%.g}p 5l fora
odar ons

grans, of at |east 0.01 grans
crudgi ﬁe{:d with diRIj grayityarigeleaitd Oy e)taul‘ommnt of maialsrm $ﬁeta11&6)lts0ﬁ‘ d@panic
rans, 0. 005

0. |
acidfiot B1ep 0001 gERR ot nictls ol ok PisdR ot e nBiS g0t
r amyigadiastad Dethi@mBEhwags pépgraﬁfomgbdzmagg@ Rhded ath@&st 0.001

MPa; at |east 0.001 %rans | east 0.005 grans, or at
gramg g leass, 000 Sgrams, coat wﬂﬁd)darm:ﬁ of hwdrmaabcbm |W1t1rfgbcnhngmnge

200 0 0.101
B e e T NG e
graths @3 bt 10a$) 0.091 @EN L6 Mt RhHIRE aVboﬁllthange distribution between
200 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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boi ling range distribution between 300 OC and 400 0OC
at 0.101 MPa; and at |east 0.001 granms, at |east 0.005
w@e@we3ses at | east 0.01 grans of hydr ocar bonsP@i/UR2084/042333
boi i ng range distribution betmeen 400 0C and 650 0OC
i ude,
at Oalt()l%ﬂ)%’]rﬁngp P Sga a%'tr%gge’j § ¢ ug)e(%%rg?“ {?aﬁg)l(l”gg raips of

hydaicaﬂmas twith. eﬂﬂﬁll@ @nge digtribation Ba%elﬂ4@1°© BASSC at 0.101 MPa.
hydrocarbons with a boiling range distribution of at
mosisa@mnsecherudesipay pokd C1 b SR of disadvenigeesherpde: at least 0.001
i)
B AR OPTRARE U I O ot Mg L BN AN I BB e
distabutsarcedt dnyldxsblﬁ)r"xﬁbaitso K1 MPam%asm @0 pgrans, aiflet 0.005 grams or

0.1 amns. advant aged. crudes i ncl ude,
at lf‘gﬁfa(?rﬁﬁsma?ssﬂigv haRs Wﬁagoﬂ% r%g&&lstnty) wirD Rebuean 109t°C and
200!
e 1Pl AR 0.0 s R Masth B @aAIboM: Least 0L prams of
hydrasagiong &@th@@oalungraﬂgbldlmbutlﬁobﬂwdemmamhm W atde01 MPa;
| ude, of disa va ed cr | east
at IR RO RHRE: o1 By GO bingoe 4 eaned. 0P Ban of Bsoderopas with a
boilg AR distp i BitReAs30 takl 0 40 9. TANYP,; and at least 0.001
distribution of at |east 650 OC. Exanpl es of
gramg. < tpasi - Apearaws .t et leasi) O Ingrgins obbydroembent wigh aboiling range
eSGlo r.ei n I but are not
dlStﬁBQ&(%%s%? eeq) @@uggagﬂférggm% 0 1@@ ]\%ﬂg?I ow ng regions of

t heSongy dhdadvhhtﬁged@ﬂhdes(ﬁ@@&hclaﬂa pepilahesiisaalhft@edi cBude, at least
nada Tzi\r sands, Brazilian Sant 0os and Canpos basi ns,

0.0 grpms <t Iaast G 0@ erameOr athrast, 0-Ungeey Oﬁhﬁ@@é@fbm\t’lﬁi ebglhng
ran%&ﬂ&hﬁutgrf She ﬁfbst 90 Ste3® BANGP, Qf}}éddl}{?ﬁ] ?cﬁ #Eia%rbo%ﬂq

l'aysia, and I ndonesia Sunmatra.” Trea

conyposerds.afyEgaly, te dikedvamaged rhaiedes, thee granopRditddesntadedtdngle, a

di d d hat th d
confgnt BV AR hEMP G Bersah pBPEL Brmadbmor bheram . A
Cr 8 AdISHdRhnt el AV RY tn?e@ﬁﬁclﬁﬁ@ ‘ﬂgr érlaﬁlt of! &saﬁ?arﬁ’%ger ?lﬁfeegt least

herein is referred to as “crud he cr
0.00Hegrame &t daplet00Saraniagu et Isest (}fﬁrgams OThEdrOCELIU@‘lSp/VIddandnhng

ran%eﬁyth{)%tnc%l fa?fgagt 2%6t°68aéhelgill\{l€ﬂe cr ude feed, as

ere n sui tabl e

f oﬂoﬁﬁtﬁ;ﬂ@lﬁzﬁﬁtﬁ)@d@ﬁﬁe@ indyli8StdE Pbr grEmQFRlidal efmtaded ChRle, at least
crude pr ganCt roduced as described herein are cl oser
0.00Lgreme a¢ Ry 95 ablsastid Wserams pebydryestbens with a boiling

ran%@%ﬁﬁm%mtgﬁa%% obpan the crude feed, or closer to

correspondi ng properties of Brent crude, than the
cr dikemipémschf dtsh@aatmgecbcﬂudmﬂhmtgnighebeﬁémﬁmsing/ﬂhb lp!:‘oc@ises

t he rude feed. Such crude product may be refined w
desqriped S‘iﬁlfwaclt}ﬁ% o A pRbkmied ﬁ)e?@g? AP bty B Bgns of the
worl%lf U.SIGNECeSt aft! kiRt @ﬁf‘forﬂ@kdn@&é ’ggxesands Brazilian Saéltos and

desul furi zation, denetallization and/or atmosphe
Camios brsins FgpptiandSylBabSuez Ghad, Umteé Kifgdeat Nerth Sed, Aalgola
de. f eedn,i danc ent| ons escr i
Of Rl RSBy b Pihey BTt £ DRI B0 IIGRENR SHOEHe
CatrabaSibAOr dis@d@n@égeﬁ 8flde'Bha¥ @ﬂﬁin@@q{e%opemes of the
disadvantaged crudes such that the crudes are acceptable for transportation and/or
treatment.
A crude and/or disadvantaged crude that is to be treated herein is referred to as
“crude feed”. The crude feed may be topped, as described herein. The crude product

resulting from treatment of the crude feed, as described herein, is generally suitable for
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conmbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woreysoessehanged by contact of the crude feed weTUSIv4/042333
or nore catalysts relative to the same property of the

S LR, BRI SRR 9B g EOIARE A Bk e

heramme codeo ¢ merabﬁrespbh@mgpwpagm of BWdsC EestaS IMBEN&QTiatdBF e than
s t hat under certain contacting conditions

the 2@21% 3 Cq%; o8 BRFr dethe spHeSPPRAMS Prenertics 9b Brent Coiderthan tganude
feed Q?]&gﬁpé}ﬂﬂﬂélﬁ% Helbcbitine AR df ?l’?e:? 68(’1:%1 1811.1?1 cgude product may be

tic of Contacting system inclu
refinghwith {ésmgr aope-tiddAentr theebf enhhrremgeeﬁnﬂ@ Bffﬁ:@dﬂcfbg Pae

Vi a n 4 A cont act zon
frea%fa%n}t%ary ingld g%ii%ﬁu igtiog, eé%e&%lbfﬁagﬂ E/Obﬁéweh@rmgtﬂwmn to
renfdvé §AFlRles. OF combi nations thereof. Exanples of a
contacting zone include a stacked bed reactor, a fixed
bedT negtanbel a emdefeetl limadooylabeciwith amf(ennonsaiesnrhedmarﬁils tpy

dIakre or, fluidized bed
incfigg fdrifeting I SPlde fesgx%%ﬁe Sy iy ERqtggZqne and/or
contiittRdgs 6f twd 6} Bk cahBcRiRMEER a%on%a@ﬁn%? %Heaﬁ'ttlbw one property
systemis on or cougl ed to an offshore facil

of acandedieed vy bhchanged by ertdciwifile ehde fad atithome 9) mome catalysts

{
relofS AL LA BUPLATLA B2 o 1081 TpanRe ISRl £ SRR B
perfoBnned ﬁﬁhabi_sesérﬁ:e (of @hyé@xgsPbdurcd. Via semt @npdlisdentd, he3BidRogen
enhodi nents, contact of the crude feed with a first

soutcgABPResQr mere hpydrocqboryithal Yades coriajn ¢asiastiag vedidensipact to
prof 8 S5 B RGIAE B RNIRS) P MRSV

hetldfodtioaschematie nf camatting syean 61@0 Afat inghwles tontadting zone 102A

nbod [ i I VI
erufrPE] SET0 FeM S 3 SB0Eh bk COMBrTIg R R b2
reacdt TR ipBAon TS r&fctdrN@SRi ipRd RRE6kd &% BdctdrN6r SHtIBatRInS Hicdor,

change by at least 10% relative to the same properties
Exagiplestid aconetitgemneanalede agntkad bedfeatton adineddefl eendton) 4rh

o AT T by S BATPEP Rs v

readt@{1g Spray edtctbl; Eﬁ’le. aMjudd/lifuie m;ﬁ@aﬁp MQbﬁ’am @MmbbaRReng) 110
vol, % of atotal vol ume of crude in the contactin

contaghig SYSHEIL ISR 8 §BRIFHIMISO f%hlorsq f@?lhgy tongast af hetcrugedeed with
0
the Qa{té’igg(sf) ?fgodﬂ%%l'ng Qg 1 %ﬁnébg at 2 nﬁr@ucgl? %E%BSsgorr(aéonogatco process.
cr Ude cbatadtmgmdnbenamncladé omrgomnme cat@lyrstsa(ﬁirleﬁgnple two

catef301 PR A 8 I gs et st el o B two

catal S%Wna}ﬂfeﬁg@e Tﬁﬁ%ffﬂllé)é’i’ud@fee& Og%éga‘ﬁén? Bshtdd?8F BRfreduced TAN
ntacting conditions in sonme enbodi nments are

crudedped with éit seoorsk wihlyst decreasasibetproatmstcontientrarsiiaoifses API

el oeE e G EXNG s forty oud s X bls B e e Y sppent
rem@@ cofteRs S&M%rdnﬁtgaoﬁ&ﬁ‘ﬁlﬂﬁétidﬂg oZ g ﬁf@ﬁ!erfl@sn&ﬁhé EIQH!: product
0.1-20_ MPa 10 MPa, or 6-8

Chali%‘?é?Ycﬁl Irset l'rQa/e &Lt vel o gaarremal prypqrtawgé thier @ml@femd 3fyerncomtact of the

cma%ng @@ﬂg fxeoi'nﬁéé\ﬁtajrystsl 5-15 h"1, or 2-10 h"1. In sonme

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

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

or at least 20 h 1. In enbodinments in which the
whyasoe®nes source i s supplied as a gas (for exap@l/g52004/042333

hydrogen gas), a ratio of the gaseous hydrogen source

ek R GO0, RS St 080 B0 erams o
crufe Sed@dtidrvntactingl oxB00 NnV contacted with the
rogen source, in_ sone enbodi nents,

t al t . The hyd
o BBt ronion L the Somp oS H 1561 bul e agk hmited to

tendpBFa@u8 prEfEres H%r%ﬁéltgﬁn&%, criel béd ﬂ@@sorfll‘ﬁ}ﬁb?nea’tio%lg{hereoﬂ

exanpl e, nitfogen; Ium &nd/ or argon. e carr
Confagtingeopnflidions int e énhtandiménts lre contualiedfte @ebdrinel 4 @fudelpdyduct

.0of the hydraogen.source i.n the contactin ones(s). The
it} ol s PR TSRS BB Ao O SE PG A TORGOgR i F0r00 °
60-29mel $70-430 COFRSRADO L "BRESwre B Mfa%?ﬁ%é&g{é&ﬁgaég@ ggmao.mo

exanEIe, hydr ogen, net hane or et hane
MPagH1¢ dPz4s! ar @di-8 dMRaatlddSY of tughudeHfeed wilt gateraily range

a0 11€ rog ource, Jay enter .cantacting zone
fro D A R ZRET 5 Ut - AnehoF wdE o7 B -1 “CBR SO0 Rt LISV
is askeparsat elylexdta 1 GOngiueist 1967, drnt c@mtwati ng zone 102,
contact of the crude feed wth a catal yst produces a
t otk enphodiments inakich the hydeagen sewraelis sppplthdots 2 gan (for example,

i nbodi ment
hy a3 (B2 ulETA R RS0 I AT ERR W TERP FrlaFEteaFanges
fromyoq]:-b@;em(mnfme*, ors-npgaugﬂﬁ/gﬁﬁl-tsme Nxﬂ%/mf*,tzns,odol%n%?% 3-3:000

| can | Zone .an enter separatli on zone
N ef%i @&%a%@%ﬁ%ﬁ CPPFa%fég Mtﬁtth%??t%ﬁ@)-lgé? hydiagesy sogese, in some
embYdRHLRE, 985 SRS TRN chf%/e? g%@ﬁ%ﬁﬂjrefcfrgﬂh{eﬁ ?l%rélg%lﬁ{lha Sgutacting

product’ usi ng general separati on
zon¢.of amicagpd By hadot ¢xpuipde, sepmeatietiom, TinHocarpele Phochktér gas

o B B A R S I S

zon&J(ON AYL cHeRs ShSmay Blsb BEKINES miGhH &I thELOGES 1€Ry
or__a conbi natgi on ¥her eof . Tf]né ggs r%ay I ncl L%Idbgméggeﬁsome

embogipaHs, ddyigep sores ongraptrde, hasiagph, epethandropgtinne) may be used
fi LOXI n r .carbon nonoxi de),
asag %:Jeéé %%%@?Sﬁgaﬁ%‘?g’ég‘%hé %?J ?(éflg?cugﬁ GP%8t carrier gas.
Thellexiydegpeg ssurt@ihab entee CortAdtitlg on< T @CEUrREHS YWathHARE crude

f di.]go, ur l/iéed, tr apsp_ort ed to other processing zones,
celSNGPAYEt kT erRaralGhy WA fidval 106ndn eondaciing zppe E@dnsontact of the
RIToas ' oS i
crBIROrH I SOBRLLTA, AT S0 RS Uk Mty
somg wmbodinmmtse gan ihaoine regbodinests, Toarieogalis pombined wihth®erude

tee SRR Hchhruoiit 6 bR A0S il ROhEGaeT Ab syraine

zonel 062 &Ifdiaéntér@gﬂdﬂﬂﬁﬁl 2008 108 vialoR8uiE P acting zones. In
FIGS. 2A and 2B, contacting system 100 i ncl udes

comR sRneratign Zene L0810 emde aroduct Endss 184y baskpaitddnitor des total

i n 102, 114, 16. | FI GS. .2A and 3A, .
prodi8Eh L LA RTIWE Gaperdtitn e itngs doripminlé galaud Separation.
The sapieipaddicCoAy Lt bétarARAOSNd TOIVIR cHRRLL 1D, antiBe b&'HEnsported

feed enters contacting zone 102 via conduit 104. In

to ranspartaiaigarifshipelings Soosgeivepseljarsfingrieso pthienprdcessing zohes, or a
comB i Q9RRDPUTRE gz;sr}nay include gas formed during processing (for example,
hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof,
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown

w0 n00563325 1, 3A, and 3B, the hydrogen source apdl/os200ses2333
carrier gas may enter the one or nore contacting zones

Wi t ately Vi 0 It 6 d/ or

" B 0 SR BB BRI D Bauce
total ippodutois perfamdein teoRdwidre ddMactind@ehdsl ahe@btal fiBduct may be

hydr oggn squrce_and/or the carrier gas counter to theé

seppiatsf) t§ forh therudserrpdish %&as_é?ﬁiﬁan ce m xi ng and/or
contes 01y i B8 OB B

twol@2hfee comstaetifgesnhes. shrid@is. 2 Alad 8¢ dorshdtR@rsy ke MWD fifichides
ontactin on 2 ontacting. zone 114. In FIGS.

oy o 0B a1 LT LES S irrl Bhiehide oAt gsaaayl Gopbd, 116

In P}@@ bR 48 @Aé%gﬂé@&lrfg%ﬁeslﬂ@, 1801 li@)%ﬁét cgg)lﬁg&] gisoeg{m }enc%i]lémtmg

16 may inclu one or nore catalys
zonk$ @ oreBeaditre Theautudst feehenters icoistactont zat i107) viaoraddi0 204i a

o8 L S W AT h et i
condiii@ 106 B istinfkdBicad tht€ HeQoAtabORY ﬂﬁfeb BYa ﬁf?ﬂﬁrell 16 cerlhif

feed stream may be contacted w th additiona

embogipyistasshown e BKi%dt B Agandoih thelydraghnorounerandlot thegarrier gas
the .total pr. ct. .The total, praduct,. .
maf Q16 heat BB R IR 1ies RS bl Bl R oo gt 106
andardn e direstfors@arcatd 18 floanss tAO&udé feel @i bt exhiBle, IRt 106'.
rude _product and/or gas is (are) separated fromthe
Adcge?%\f)_f Sy deogen ForEC g the ertien Sas xpuriersierhe Heov of theowede
feedlﬁl%y ghﬁan%Q mgfng aill&/%r cﬂt&t oétﬂe%nﬁlesfg%?%fl Iﬂ%i'f c%ftal r’[1 .
enbodi nent o separation zone upstream of comntacting
sy sternact 00 theTdnededfiesdhdith rbtabyetds)dn doetadirig dvae 102 fped adeed

unt pgd‘%ﬁit %nter separati on, zone igo via conduit 122. .
- stregig. gglﬁ P4t 54 orp coglpctingzope %8??9“64?“85 zpngel 14. In FIGS.

3A ShBYVBE FRAQE e YTHRsI fFons BAREANEToHS 1| NPt c%ﬁmng : ﬁ(gle 116.

known in the art (for exanple, “sparging, ne
sedarmadtiog zopesc2u t B, d &6 ovtyiioryde anepranbre eatalystsc As@bown in

f ggd,. For. exanpl ter ma at | east rtiall .
Fic, SRS a0 AP R e DBt Bt AP comacune
zone X MPAE shOMTRONEN BY, thegbedeBmaxROtntAdined08€ 114 via conduit 118

di stribution bel ow 95 0C or bel ow 100 OC may be

and gpiegseantastipg zang {l6separated from the di sadvant aged
.. i ment s,
;tr ujﬁ%aﬁeé’d ﬁfegﬂlurﬁgy bo g?lﬁ%%ﬂ%ﬁ?’&gg%%%&%é %thﬁrrs]@é:)hlg gclrng {aECQmSg zone

st a portion
114vnoll/at comadtharzonaphé teafoan ehestoph patdact. frherviahproduct exits
di sadvan rude. ]I n so enmbodi nents, at |east a

t d
coniggig Weﬁg{%ﬁ OL EUFANE FOBD ngerg sqparafiop apea | via conduit
110Z9ME cARIR prddhcE AT das isz(ﬂlreg Egﬁéaﬁ%d‘ofj?mftﬁg %tﬁ%@(}lﬁ? Arifd Qe

separation zone 120, in's ment s, cludes a
prodrick exitsesepiratompmedi8 yiaanduia 1bdi | i ng range

di i buti f .at .| t 100 0O ,
et it SheRagiE b e G hoden praRbasorT T ppseamfsy
conth@hdystehy POC: af HeydisddhantaRan @eqeithdr isiHell B8 dnloPFd & 8RR @
g

m xture of conponents with a boiling range
sepagqtzan 705@ t 26 Wiarondeis h22. olp-sepoati@zont 10090 0ea6C) pation of the

disaagzgft%%g c%e i’sAgepla?a%eSdt usfang[J t%éﬁnlic(l)u%s %oévrl? th &1[3ua1dt fgree}%gmp e,I stp%rging,
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

4]



10

15

20

25

30

separation zone 120 and enters contacting system 100
(see, for exanple, the contacting zones in FIGS. 1-3)

woe@soeiit 126 to be further processed to f oPOT/ES2004/042333
crude product. In sone enbodi nents, separation zone

id] . ownsi r eam of
cad e 500 USSR Sha RUBLERT Blocha. nsome
embuditrentsoattlaast b portiysiferphiidand comuiads nodelvolatild t1@Maphtha are
the cru roduct is blended with a crude

enmbodj. ment s, . e . .
scrpa o isshenesd il g chedment a¢ Fegsten Hoatden of the
sepafied n€ntste g,sgéa':t‘ﬁfonpzroﬁg Y50 Vﬂ%n{l\ﬁt gpqbined with a

crude having a different viscosity ereby resulting

i n 3hdbmdd éebdpboaloet frivaseprgationvione d20,tiy séhaembsdiments, includes

a R SE S GOy eR R &1 Aifng T SR SBK A st { W € prdfesomne
emBbABIaLs, BYiliRE rilR MR WchbrGf 10dg 1havEn Q“Rgitc ﬁ%‘ thg?e!?m%ed

different, thereby producing a product t
crug fgediiscldaswenixturh of Tempafentshweitica boiding range distdindion between

ende roduct e suitable fo .
10 fEnc, 1O oBR TR U ATeast  Rttich Dieie i feed s
separhtiof zbid [DeAHIO e Bér&actﬁlglé?ﬁeﬁlel@d (8R! R SxHRNEARE béMacting
system 100 via conduit 104, and at |east a portion of
zonep & Bl d -Pride gendugxi264o be pirghst pragessyd tosiorm @@ rydegproduct. In

it -S| ' . bl endi 130.
o SO AR AT o
desphingdumit. iAStes Proxiessinh, the dtuddigrodiict RRItEcAMREAS Sysidrh 8807%ia conduit

for exanple, a hydrocarbon stream such as napht ha
1% oduced from separation of one or nore crude feeds),

a Cliidene énw‘%‘gg?t&e@ﬁ crufld BmdﬁEHE BRAHAENER G or ed% ftféegc gsfjtlﬂg Same as

a bl ended pro e process streanms, cru
or diffate} from the xitude deedt Fer exdmpe,ehé atude grodeact miayr iscédnybined with a

erul Sl & O tRchi ogub Chy KBRLE e Bl rodudt Seupia viscosit
thai 1 befwdRf @ie BbQRAY BYtRRRRIcOducT Btd Bk SNIEHryRITARIGHIEBM another

nmeet product specifications designated by refineries

exagmdg. dhe apdnpiodpetanayobe bandederith crpdobuing &BAY thaciadiftment,

' . hut ot .| i m to range or..a limt
thels B iR peB AR it TR pPisBRBR G e Produc
andithecedé. Thbelehiehpedugnaguetsuxble Sorldt8stirRtoR eA®orlBitment.
via ,conduit 134 to be transported or processed.ln FIG

6, PhehsudlShSalgegriansabodmens caxls deestantsss sniectinggystem
. dui L i v C y
e T T e Yt
via temtiit I2eandrisicerotleed infodriereliperome 601 Brblemding y@ieel»014Qeast a

.hrough conduit 126. At | east sone components fromthe
porfiot S0 FE POt oo Pined SR b0 47 Rors GHECRIY g lor example, a

hydeGaehontstrbath-sufh ad £phthadrORIcEd %rrpsfepétlragoﬁifé%% R Efude

exits contacting system 100 and en ing zone
feedsyn erhdw agpnudsoieddsior niiz@resChdreot, frpodss adtlercladpraaud dhe

_Cr s _enter, bl endi zone, 13Q, di rectl r via conduit
profés MRl flae R BLAY o BN WnetebiE infretisett Bref O foy
blellignged 13006 upsreak6f DL BRAGIND Z0AI6Hh c6Xdiis1 32! Fif8g system

zone 130 via conduit 134. In sone enbodi nents, the

may: g lpsated sroicean hlending zare bllenkchechlendsd pradugtsay meet product

specifications designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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transported to a refinery and/or a treatnment facility.

The crude product and/or the bl ended product may be
w@e@sme®esl to produce conmercial products suchPE@BUS2004/042333

transportation fuel, heating fuel, lubricants, or

ch r o di.still |
cPER B S0TSI AT I 05t 3h L1 DA AR Eonau 122,
andghe dntedivqntagéd ctudeds Wﬁmﬁsmlwslmsen&d&blfbﬂﬁﬂﬁ crude feed.
In some enbodi nents, the crude product, the

; .
Th%‘?@ﬁ%t?gg PReBARLETS Camagtie syFiemdil thioughypenduitd26) Addeast some
corﬁﬁcﬁ%ﬁﬂs‘mﬁn {’H%ydlﬁﬁvglztg% QLR &5 seg%}at?%{sl?onggg?%%%%ﬁ Uit 124. At

t'he crude product a TAN of
leass @ Hprtain cvfﬂhe ci3deprasiuceexiivesntadiifh sybteto )0 TAN eaferd biending zone

1305 SRS SPPR: S0 sBeom AR ol Bt bisodoseare 130
dirdctl§ of M Rbdbine3Z Eﬁtﬂ@refcgﬁl@meh WithhE &hide g%?%gﬂst?ﬁfgﬁ@ a bae?ﬁed

crude product has a TAN of at nost 1,
progusit The Blended product@Exits blendimg gone)] 30, vie pomiultnl:ﬁét 0. 05.
TAN of t he .crude duct, wi I nt.| | east
0. oG RPE P B BN Ploducy BEBR wtussd piadyc LBz
alﬁﬁ&mﬂll toRESnery Ahtof a&r@@tnﬁlﬂﬂi@ﬂiﬂi Oﬂh@éruﬂ@ﬁroﬁﬁct' aﬁd/%r the blended
range from0.001 to 0.5, 0.01 to 0. 2, .
proqust rebeanpesgsadearsoduch sommgtnial mmtstsuhlass faanspmatlon fuel,

heaq{b% g«efqu&? fsn{% &%}Iﬁé lgmﬁllo%egsg]é% n%ytlgqsﬁ ? O 8g %%%ﬁ?ctlonally

distifing the ommde@ﬁodm dnd/bhBleadddd@oducd thisibdudebnd @ ehore distillate
ment s a total Ni/V/Fe content in a range of

nbo
frao%"%% 596137‘?5‘@}60%2‘96%@ e grudgprodne, e bigndedprogneteand/or the one or -
more Qi #Mate ﬁ’ztchbﬂ?nfé&%g%gﬁﬁ)%ateé n certain embodinents, the

crude product has r gram of crude product a total
N| /IVIS§me®mh0dnnents; tlae cradgproflngimd a TAMoﬂatgmc&ﬂﬁO%patSno@t 50%,
gr ans,

to 2 X
o it @”3 G et fogpog %fgﬁsa%he GG Pl SoamRaAes, crude
produtehsy ITANAS: @hed®BL-88%X20.90%, 80-80%:, 6f 4d\llsé<>(/o'¥%e TRN of the
some enbodi nents, the total Ni/V/ Fe content of

cruderfgert Iorcsetatembpdimentgohs cmc}e m@@a@t has agAN mﬂ%rmostﬂ & most
f
0.5, bYSFESRIATh 2 108 L 418 65 os, 0 e s ogger it

frequedthl ls atdeaze0.a00 b ahd, $ndiré frofgatly Cat 3ts €3 00f. RtsofRembdd ¥ ents,
st 50% .at npst 10% or_ at nost 5% of the total

TaX] A e DR i ierrapeccieare 6 007 t@Pgahiot tabider G.05 to 0.1.
th Qn S5 M8 emhB8Thentd] t}féetfrﬁc?é ok &g? R PR SRR %51{1{91% of pt most

product has a tot &l cont metal's 1'n met
90%p fat mogtdii%e, aacmcxssl 0%, & man §%, of atin@D 396 Af0hd DAV /ROe it of the

ey E T SRl ioR i romie A e Bt il N RAcentent n
rang@®ifdSg0°0,at0-UBREIRbOY, ers@%to@lthesr@wﬁpelc@ﬁ!ew@fc}h@%d@f&d In

not linited to, carboxylic acids, thiols
certajp embailinends, dee cradmp@ducrtdnnauaesgra@@frqomc@mduom ardiadyl/'V e

b are ted to ht h
conl 83 AAEL AR U7 BI85 LRG0t O BRTERS 10 mrams
or 1 memﬁ gTR@ td OR 10 drit@s. B @ttam@nitediBehtd, M &d& Blshdldost 2 x 107
metals (for exanple, |ithium sodium and potassium,

grany ooy Viliee dp sompratolpdingents; thé)i@tﬁbN éV/Fma@n@m offthe crude product is
b |
70- 1‘23%2'8gn g 99"1'1609&11%9@% copflit 8‘{ g gﬁ g?géragp €,

ar imammé ¢m6‘0dhnmntsﬁtm&haie§3r<6&1mf ha&eaoTll Eont€loP Pt in 1Aétal salts
ture her e
of orgamc amdss otf 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 certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per
w@r@sief2er ude product, in a range from 0. 0000POW/US0a4rE42333

to 0.00005 granms, from 0.0000003 grams to O 00002

the %ﬁfagﬁwéocﬂfct flﬁs?a\"?o?al pr?tg%fq{l&gﬁ i fhe éF 3% oJf 8 A1 cgsfm arange of

In e or gani C a r am
1-86%4, di@—7|0%g @0ed0%,| or 390 eﬁfbﬁdd)tﬁ’&fdrﬁent af ﬁl@fabé ineatilenlts &forganic

al[h% H taI salts 8f organi ¢ acids of the crude
acl%?la& frofie ferd- Dyganic agds Bebgensrallygomn owga palisiaclude, dnt are not
hmi:tQ([‘{oe 6&b8§¥lﬁﬁc{ sStHidls, Thlidds, %&13: é?:ﬁdsoélﬂfasﬁlﬁbnﬁgé dE ?S of

he ¢rude fncertain e ment Favit
carbdxe’hc acide ipplabiybut que oohloeided topmaphdiehicicidsf plidmantthfeh:lﬂﬁnmds and
ont acting, conditions, is

bens§ paih, ThegRastdhrin Shibe et mam%dsfa e hF v,
hthﬁﬁlii\ébﬂﬁﬁnpfan& E@ta‘iﬂiﬁ&ﬁ? all@8de- elu@h ﬁxecfatlﬂn & 4 @%egmurf?‘%lalcmm

aV|t of e crude product 1s fr
and]igripgy), ¢ﬁlunéﬂr l?amntabrfﬁU&meteszmt ad cadndemp;r(iirdumn 1R asetals (for

cosli t. % at 80% .or at 0%
exafp TRk EouPen B O B E sbt i) bk therdol!
enbpdier@itt gnbddi@eds UHE cinde gt&l‘ilct"}ﬂt% a3otdl &mBst bY mefsAn metal
range of 10-60% 20-50% or 30-40% of the viscosi ty of
saltp pEOIZARIG@CTdsRET gram ebamde prnslurtrima rmnge frem/(.690N1 graofs to

f th
000415 SR OMPhoSorn W Blo0dM s’ At RTRPY s 1o
0.0Q00d cirarhis bEmEEHSliBGA6taldAlts 32OYani0acidO pdr k@Y Flenideeraddet. In
ravity the cr age feed. In _sone enbodi nents, the crude
sonth AdimERIS, IOl SRS et BB bt Rt orEnisac et the crade
pro@LQ:%s A 150531 8(5@%%3& gﬁof’ltO"/%?%/ %ﬁ%ta%o F@ﬁ %@a?sfln%?al salts of
total heteroatons content t cru

orggue teiilninsthbodidederds, the crude product has a total
1% at |east 30

hef’}g’tr 0’3%'5)}0”5“8’?0 ﬁ%gﬂ %58[{1 t%ﬁ@f]ﬁn@@%wﬁuﬁ&%%a{ %ﬁ%tcontact of

the EiAE A With ENEys dBe EQREbtinkRoS@NBNE IPAA} 3‘@)@%—120‘%‘ 90-110%,
sul fur content of the crude gﬁoduct may be at nost

or 19@%3 0%t ofifbe AP @uavitytof theserudotzed.obn @ﬁamb@mws tAR] gravity of
I ; h oduct. In certain
the 51#82 gfod‘ﬁg?lfs %Q)%rh ?Il 4buf35e ﬁlrJ g 3 qBfso0u |

has a sul fur content of

at TheashinkMbodiméreqstic 3086 p@ﬁh@aﬁﬁ a $03%si9Tofat moS@BLs, at most

9% of t ul.fur content of the crude feed. In sone .
80% & PB abREN hf%/g of the visepsity olcthe e fese. {meorae ermbodimesatacthe crude

pro%&t K& é‘-%@c@sﬂ?@n ;t?egléb oP1i 0-¥8o4L 58° 0@8@]‘ ok 8648 {) he 98?&5%8 of the

the crude f n some énb r‘?ents
crudedhed niin sometdnabadimelss, phodisodsityay tHeerate product B3#emadt 90% of the

viseE AR b AE B oh &M efhrd T e crvd maticiny0-130%, o-

120%T’@99®JI@O‘I/OSOftﬁé1APPFféQR QG feB@s a total nitrogen
content of at | eas at |least 30% at |east 80% or

at Incewe eglg%lmemm ¢het Q"ljtl(if-l prnqut dagseam totad ictendatarhs ¢dmgent of at most

t t
o O LT T BT oGP ShE G
crud¥@®ed. dlh dAESIh BIGdiraéntsBEd cri@dprodiictatas BRsthl IRW&toh b Eontent of

basi ¢ ni trogen content
at least 1%, at least 30%, at least 80%, or at least 99% of the total heteroatoms content of
the crude feed.
In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%
w@roosmees 30% at | east 80% or at | east 99% oPCT/B2004/042333
basic nitrogen content of the crude feed. In sone
gﬁﬁp [ f rodu
oo R TR st SO A S leaThr ik okl 5 BB Ehgiments,
the]sm%lr ottt ofitiet credé mbdudids TV BN, 8BDLENS] or®H0-1 10846 6f e Sulfur
In c aln enbodi nents, the crude product has an
corﬁ?(‘yé’éﬁhec‘ﬁﬁg% dof at least 1% at |east 30% at |east

80%n Qfm@émb&ﬁﬁfen@ 9t°(§‘ia‘meth@@n Q&th ﬁﬂ@&rﬁ@é Euétl?l?am be at most

crude feed. In sone enbodinents, e oxy conte
90%hat mesi (8@‘th pbosit 1006, or at mostailg @f f rtcomh rﬁtr&@%coﬂ@nt ofade crude

0- 60% 0:.50% of th tent.of th ude
e O B e BB i S east 19,
at 1645t BOKyY hi 16as2 Q0 %, 6PRNEAN ISV LT thd @t ik

at m)(?%/ 90%1/0 at nost 50% 0at nost p&geg? &ﬁ%@?fwcrp& feed.
t helresmessmbastimenis, lzeaxctmstggqncpoatﬂnﬁoﬁmnpmdn @sodiunt mheat most

o550 9% oL DS 2SR T gl DR IR A conen

of ﬂhe aﬁide 1Bed. dh ckraiatenOUomeits, kl%&hd@&%ﬁu& hadth bésﬁ‘@&ftrog&/eontent
he total content of carboxylic acid conpounds I'n

of %tH@SE}%d%I lpash d0% At leanB0%rbiwti lpash 2% of thedasisdiitooggarsontent of
the QX ¥REB.£LOMPouUnds may be reduced in the crude feed. In

sone enbodi nents, carboxylic acids and/or netal salts

of hmohm(qrhbcrdmemtsl,sthﬂayygm coheni efxht yrude grociact Hef B & most

o carboxylic ¢ i ni ng Qrgani ¢ oxygen conpounds
90t 58 Me@gﬁﬁ{a ah’a*ﬁg‘é&r/gd%m mOSEhOBIR ggggm@am of the
cru@é(f&ﬁn Iif SROY B BodifhetsCHhH @ﬁlda p‘i’g&l{c‘ hi@éﬁco%g%en content o{ at least

differentiated through’ anal ysi's pr odu
1% afileast getentdeasy 8Q%OW1até@%t99%sxf i @xyiwen baxdent Of the crude feed In

son TRk RS AR SRR SREELL L LY S0 Pl 1.

70%!111136@%}5‘(51{ H-5trafaie ypeetoteitgMe @liddteedOBtsoRY @rnti‘)ﬁlnlents
80% at nost. 70% or at nost 50% of the oxyge

nost
the &f&ﬁlt contenp et ¢amoxilig @éldfcewoumﬁopﬁthw@ﬂe pméu@mmebe at most 90%,

t O/
at n%fs@ rgr%kg)f at ngg;q 1 P%D %{ m.?%ﬁb ?f %h%%%treu hto Bmﬁyilc 6’181|£ficgmpounds in
the enddo déatle rih sertdih embodigieen, Mdé@sd@cﬂ h@s(a/ @Rl coRERINS cafboxylic
at | east 3Ot03/% at | east 80% or at |east

east 11/ § .
aci GO 8T SIS Srieeno V% ot e 8P Yer tidenst S5tk of tivctotl
confeﬁﬁ’gﬁca%(ggﬁl{gacﬁac%nﬁ)oﬁﬂg RAfth&lru h??et%g 1% at least 30%

| east 80% or at |least 99% 0 e TAN of the crude
f edtl.somgeintbiodinadritsy; seletted orgadie (p;rygekuodmpmmdhmuﬁ bareduced in the

crucg t%gcg n{ﬂ ﬁ%%lece%rl‘t%gi%%ﬁtg,tcaﬁwg?h% gg}éiso é%dr)eq)]r%g%ta S8 gfé‘(?afrl?ﬁﬁ/{lc acids
mayobdehediicaly #B8dedHelorohot-8abEXHAL BBtng 874N o‘ig%@necrbg‘g)omlds

of non-carboxylic containing organic oxygen co
Carfppyhiciicidy 2nd 095-cahoxdigontainiog ongam%mgen ¢renpounds in a crude

proq gt R R B B T QIR P e Bl cnonn

spedtrostepde methiods (fos ef@h}ﬁé,ﬂhﬁﬁreatah&l%ﬂ,rrﬁ&ss spdcBOetry, and/or gas
chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0. 05-0.15 grans or from0.09-0.13 grans of hydrogen
per gram of crude product. The crude product nay

WO p@bs0e®2sin its nol ecul ar structure, from 0. 8POT/BS2004/042333
grans or from0.82- 0.88 grans of carbon per gram of

con‘PJn't' ?atq%%? %%), a} I%‘?{;tébg/? ljag eeaﬁtrf@%uc %’ I%asq %gs}v\?tﬁh? RerQeﬁ content of

the Z?ldiﬁ‘éh%, aﬁd)thb&@l%ge Iﬁbd&@hgé_é)%@g of zheeaat o7 & F1|/érd{é€33a)%t atQeast 80%,
of the A crude product atonic ratio
or W%ﬁﬁ%}@gg@‘%@ﬁ of e @pdgiteefeed at oni c HCratio

' n dA&@hSﬁal c)h te &Q&?}lﬁ%d@&%& hav8 Q%PH@% otxﬂﬁg L88Ehd/or

éss I1s relativ snmal
methyihl‘fs Qé narbexﬁrooaxtldserf ak mosi QO%, a'flrt&)sCV(D%;Eatpn@d 80%, or at most 40%

oGRSt g St g pe e T
mtlﬁﬁ ﬁ)hl%o% \gder Z@)”/S’%@b 1 1@% bE@S ho c%&x?ﬁ%ﬁanﬂflg fo%%fﬁc oxygen

. to 0.5 grans of hydrocarbons w
commngés@ﬁtbcpnﬁgtfmln of at nmpst 100 OC at O. 101 MPa; at

:
s FhsemiesaediRte. 4R arff Rpdcige s i e Rbwattrpaess. fom

0. 051-0(1 5Qarager 260 069-8113QrdRd oMRRIro@h JefBfin 8F QRde aﬁ@% The

or fromO0.001-0.5 granms of hydrocarbons wth a ' ng
crudoprgdudimayringlyde.dn its quec@ﬂmarztmctg@, foaoh B80. DG aws 0©fmﬁ110 82-

: .0. 001-0, .
0.5 B3 388 Mo QR e SO of B P @Bl
carlROAHIC) afhitle 40ePLodict fhagz% witien 76N80%t 80-228%, & $10110% of the

ar fromO0,001 to 0.5 granms of hydrocarbons with
atorgio ] refg of Hiaud Sed: mwfrpreéw,eamlqébc @@mawahlag@ 9% of

the @fud@ f@eg]at&zﬁ)ﬁ H/(,ﬂraﬁg 5 a.tnﬁﬁ)r 85 ?518 gg&drogen in

I ncl udes, per gramo crude oduct,
the glroaqm 1@fe1¢ty\dbmrmlb (ané/owthahhﬁdrbgari is [pg)duaetgm situ. ,
ri bution.of .a st 100 OC a 101 MPa. and/ or at
o B R R OB it of DRI Y. dgeme
embﬂkiﬁhéﬂtb 4hd @AY plodaeindi08ed Eel?gﬁim’é@%eo&u@é prdddQdat 'l@@t 0.001

I n sone enbodi nents, the cru product may have at
grams £ from 6001 &r &werams oflydrecashons vath mbeilisg shgadishitgon of at

mos? ?9% g& %?g 361 Eﬂ)ilyad Gt %g%%l r%:%lﬁ% goté r&%ﬁ @ﬁf %O#Tge}glps %é}{cﬁrocarbons

w1tIDa Bmghg mmge Qlﬁstr&lbutfﬁﬁ&iet\@e& 020Ear@ 20020 Ut A R VP4 2818 &f0.001
product. | n sonme enbodi nents, the crude product

grarﬂ%l gr gro&} QPPIH0 aSt gams ot Bydrogarboms. v_[lglq) gpoding rampedlistighution between
20090-zh4GW0 ot 48 of 'I\ﬁf”é | ?éa?t (?ﬁ(ﬂt %ﬁ&a ol J}IS O%T%ES ér%ﬁg ‘of

The distillate conteént uct  may
hydpearbgnawitbfa toilingerapgodistibutidmbetweean g@so ¢ amd moa)ﬁo@m 015MPa;

001- 0. 3 002- 0,2 | t
and gL fGe Ong)Htggm 8 P Q0B P PR 81 By ey g Pea sfing range
distrdrtioaQ%wEer 40@2@"%(103389%&%01%1%@&*19 VGO cont ent  of

the crude feed. In sone enbodi nents, the crude product

hadn serae e@llbadmrmtScth@l dendp poetinet mclad&@@elcgrammftcruda paoduct, at

eas{ AR bR A0 R, R e o S s st 100
0.108 NP4 i@t &.ledsh@.001 GelenPfadedcalfs Vith@Yodu 1605 B8ttibution

botvwen 100 70 and 200 °C at 0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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120% or 90-110% of the residue content of the crude

feed. The crude product may have, per gram of crude
w@e@doe2s a resi due content in a range from 0. POD032004/842333

granms, 0.0001- 0.5 grans, 0.0005-0.4 grans, 0.001-0.3

0 end S 8 B R B BB 0

12070-ck30% 1080 ef tha Atillate (Qﬁitehil. ofthe rude e TR HeQn§tENRte @hitent of the
he crude feed whil e the crude product has a C5
crudg BiodPeidnas e pRt SR of crude prodectogyrange fierst0.GI9 -0k grams,
0.0518t altenes content of the crude
?223 gL_}Igtrégggerr(): ai'n el’%ﬁg?rrents the C5 asphaltenes
c 0 nInecmt*tamc enelimentdethé erde ipsodatt hasasy GOnteat of PBR$I0%, 80-

120 Bt BB NP soRvat A BfE B B8 Seme copaiEents, the crude
proQﬁ&q’lHQ tpef graﬁ'l s4irad frodfe o ddy @orwgﬁ iF QM tfrcﬂ{% 0@01-0 8

crude I n sone enbodi nent s creas
gramsp@uﬁ@l @d@’ams,rﬁ @0 Oéfgrmhe og Ou0dé-G 2emshi | e

ai ni rel at I nt ent ma
" PRl HhelubEufithe rafle PR gac s B pTIA P! B-56 8O-
120% 0 90eL IOWoﬁt‘BE‘Ees‘i’dﬁéQ%hf%ﬂbﬁbhe thfle ERda SRt RN%Sduct may have,
content and MCR content may be conbi ned to produce a

per ggarh eframide arodruen, ar¢sitishioptané inverange fremh). 900G 8 gsintsy 0.0001-
0.5 SRARE OS5 b, FLUPD PhEMT 00%p et f ol ZhDims,
su rmncn‘ertamcmmﬁmﬁaﬁs, thd ciugp addueres aCM(IRGthte@ﬂ 6f 20-€30946.€80-

MCR cont ent nay repr esent ed S. Asumof a
120c@e=méop1rledue€ thé:@’l%gﬁﬁ&e%wgée ede &se %{h’éle thergdeeproduct has a Cs

aspﬂe[lf%ﬂh@&on%ﬁqo? ?%t%@@)ég;}x st W%,“?ﬁggﬁ}%gt ¥ Bf thegg tsﬁ?ﬁéﬂgnes

be conpare to asse net .
contelmt bf gpla cvuckcfeexi tIyl aeﬂmm(mndmdanems tieeCcasptieltdnes dont&it obthe crude

B B S e B DA s s oo o e et

fee@@vhﬁ@&xeqqo}ked%ﬁéhft of ﬂl% c%dé%o@%c@ Mﬁhlkq O%"/@%F’{P@ hNi€R&8ntent of

content is in a range from

- the gruge feegl. In ﬁOl@@ ﬁm@pdlnmbso dmremrg tht: Be amhatialqs rcoduqntofmaescrude

fee&yﬁggﬁ?}l%l Ing ¢ ?ttw?lsyfga@%l %% %{Eagﬁggrtﬁ?segpg $tA ility of the

cmwﬁdﬁtdtﬁqﬂoddmnﬁm enbodi nents, the crude product has
a MCR content_in a range of 1-80% 10- 70% 20-60% or

30-5Eomsembodingts, dlmnt e atphaltenes sonteni @ad MER comigat masulre

conAEH 08 oy BRSSO, 0090 gy

in tl@,a' (ande)prodmidelapvmtdxme highrvisoosiey emb[&ﬂiems fh ghe drivde feed) dlﬁ)r

exajgjﬁ%gg%ﬁ@f Cl ud %{ g e%@it %%é@érﬁg&gﬁg a cgpde fegcll'I MClR content may
be rOpr@QQEk 13 @Oglsuﬁf é‘f@cxﬁﬁe bRlaakt @saisgllla}ﬁ%heWnt&rﬁ Eﬁﬁ[ £ I:rude product

crude product. The catal yst may assist in sta
MCReongang d@y;bc@ciucsenthdrbm The meponiazbe comaacd ¢8' to S) to assess the
Thec hi bi.t .c i.nhi bit

net (R gt ViFerh Ry RopRhndmyin B Qi ) 08! BR eriof preutt may

be iRk rhd}R fdddeO99E 0dURG%, dELhOS 08SS ¢ scﬁﬁéjelﬂ%cﬁhfénﬁaé/raﬁs of
configured to add one or nore cat al ysts describ

MCRegoatent pbthe seudepyertich rodu@sphaltanesepntent is in a range from 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of

wo b@soexeee feed. Such properties may include, BPCE/US2004/042333
not limted to: a) reduced TAN, b) reduced viscosity,

60%% of ﬁﬂm%fttl‘i’é I@fCIi\Ibéﬁ(érﬁ%f SN Gad feeﬁl) ThE ?rug glf,}gagf in some

trogen, or conbina

emb()dlmd’lscﬁdmr(b&@&iu@al (g@nnze mqosto 08 geueeor @51@3}5@5&@ BESICR per
50Nt en ]%§ reduced MCR content; h) increased API
eragy éﬁ U reduced content of metals in metal salts

of Bf @MY émBdisients Othe kdude PRI RIASs ?H@}%&f’cer tgg}l & 8%ns, but

enbodi ments, one or nore roperties o
lesgstharl 0t 2rane, 4x 000901 6. Q(H@ramsl,ote OE @901 -0n@0 1 lp@ams of total catalyst per

dove e | e ot erties are not
e Ty RSPl mey St bn §ﬁ‘?‘ﬁé’|ng§hec%ﬁiﬁg@0dw6 during
na@pmiﬁ andfor iR tnkt dERE EARlYS: they Rk Bit Shlosh 1 Y’?‘ bit fricti ton, and/or
reduce TAN in a crude feed w thout al so sighificant
mc’@ﬁ%n‘giitﬁ’gsepﬁ@tlaﬁ@bﬂﬁle@ﬂf thmerdeqmquneMeﬁlo@ﬁ descabadmderem may be
conz gg;eldrto ali§ 8 r S re c }lf:s ?%gg‘%/%rﬂﬁ)}o Jna pr}gguct during

rogen up urlng
UEaMnamcentrated on TAN reductlon and not on reduction
of ?ther conponents. Thus, the TAN of the crude feed

canl eCTRagipROdHCt RRpdyced lﬁ%ﬁh@or}t@‘é@g Ry#tewdén haspreperties digferent

thaﬂ)f) n(%eﬁ#%s By B efe%c% S%lg %fﬁggﬁﬁ?#ﬁgg 1nc?udeglﬁ%%ge 1903 rl]f(remted to: a)

onents I n
redmeémm)agélmbed videsihae) sedncghtolANi/ WBHE céntent] d)ueduced content
fo ﬁ:ﬁt ent thaIt is acce%ﬁjabl et Et treat ment and/ or
oL SPHRL QR ¥E Ta P R98CR SE CPMPEREPBHGICre0R ¢ redyeerl esidiie conter; ©) reduced

Cs db‘?Mal&ﬂeﬁMxﬁerﬁf Y I‘éﬁlﬁ‘d'éﬁll\)ICch%ﬁfeﬁg ZS &&Q%EPFMV%?Q Wiuced

so_reducing sul fur. talysts ed 1 n one~or
contepbelinatelstis nesftaltshlis Dfmgmmlp enigds;may) conchinateons ierarf. fs@Ene
.a su port

d/
et e I e S % BB BRI IS fibrre v RODF GRie red, may

be salectivadp uhwheed vxt}ﬁne ol phopeltht® aph & Kk ged 38 $ifich %o not
herein may be introduced into the contacting zone as a

subsfendially shrnges digr exanplscit a1y baclesivablaito anly seledtiyely reduce AN in a
crud%:q@éda&‘/;th&g {0 M rﬁfi&[ntl%%??%ﬁg manen, gS{ %ﬁer\?ﬁ%?r{p%pﬂgs (for

crude Inrn rei's con
exazppbc sulﬁmn)emdirds;éthl ysYGQ). Gothi mabhed hydfogeatuplaks Hering
escri bed h Ielﬂ%hay or, may not be conmercia

confifiity By BE* neprasctian LaNineition. st g8 resophon o etner
co @ﬂérﬁm RisCthel AR FUfEGuASHE ?53{ %33%% &%a?h%; h%ﬁé ggg hydrogen,

. HDS3; HDS22: HDNGO; C234: C31
sincelepg of m&ydmg@ﬁ is @A@h@m@s@, to @5Rte o@BdompPiients@h the crude

. DN130; DNL40:. DN190: DN2QO: : 18: .
e e O e S LS b gy s
acceBt‘dﬁble?t.o iR Q@ atntdd 28K/ oA ortaﬁq&‘) eciftbiERfls, FOPLLA: 0%151 :geed may

RN5610; RN5650; RWW30; RMb030; Z603: 7623; Z673: 8

be mporg gificrepdly - treategdo redge TARBwithhitotscareducngsultuol e from

CRIC ‘: I

Gl AR IADR or bl ot TRRTof BIREmyensihtp bicbidgene or

more)bulﬂihﬁetals l&d&’of eatloi rﬁ@ie&d@tal@rﬁﬁ aosru PO eTﬁ@hl'éfﬂbsmg?y B@m elemental
nmet al n a support. Col umms 8 met al (s) incl'ude,

forny,op inthetorm of a compound of the metal The catalysts described herein may be

introduced into the contacting zone as a precursor, and then become active as a catalyst in

the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is

contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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not limted to, vanadium chrom um nolybdenum
tungst en, manganese, technetium rhenium iron,
W@ owalos392si ckel , ruthenium pall adi um rhodi unPCDERI004942333
iridium platinum or mxtures thereof. The catal yst
S
e O e B R PRy P SRDIHENES: o34
C310; @@44;g€éhk C4xt; Céé\é,tC&40€4QV,a(ﬂzt54QC4l48 5241364 DN 0; DN120;

oNEE R s BTV Rl MATE Btk B
: 1
DN s @ emotSosl o Z Xt bR i, s

RN3HE W@ﬁo&ﬂﬁéﬁ@;ﬂ%@ I&MSQBQ,s%(m%%a\zwa Zm3alz713 Z723;
t
215 o 45 B e as Ry ET 1Bkt G0l rioms Toxas,

U.SA.§0005- 0. 03 grans, or 0.0001-0.001 grams. In certain
embodi nents, a catal yst includes Columm 6 netal (s).
Thdn samg| epahodimgnts patalystersed taphanize prinetties of the drafedked include

ptent of at - l.east 0. 0001 qr.
one FELUE CORIRALS 1 In S b T T suBeorbCuiie ssitpert Fiece, Bt are
not limitgetd, rmﬁuﬂ@@ﬂroﬁnﬁmgmaI%deﬁnﬁ)Qﬁn@téi eHaABEnese, technetium,

0.005-0.1 grans, .or 0.01-0.08 granms. In sone
fhef’é%d&?%ﬁb@ , Qlﬁ@l»d‘ath&nw naH@dlu@eﬂloﬁrm c@rrm@n,lmdmrr@@launum

or nBk@FR tﬁgregpl 'Pﬁ@ca@al?ﬁtrﬁ%é iy {E@r ig uggta&%b? (%glt qslumns 5-10

some enbodl nents
metal(sp nemtiefs)f atleaatldli000 bgrahs, hﬁieaSCOIOOﬂngrzﬁnS’[at l@hs(t$))01 drfims or in a

LN TR L
som@@ﬁﬂéﬂ@nﬁerﬁ@ dﬁ@éatﬁ%tl-iﬁaﬁdgs Alunh 1'§Qi|lc§ﬁrler{t§§1 {rC Etlomt) WHColumns

metal to Col metal may be in ar
5- 100111"-3];2@) lixsmplewf Qolsmnpl Saderaents aICihuieqﬂlo@nﬂoumn T&e metbist may -

v, G YT\ T TR 55 o & S ESHE ihs Fonnor
granis) 0J0006$-008d gams;@oed)mog @Pamd, Br 69901001 toparhdre
conbi nation o f Colum netal (s) with one or nore

melhfet3ip smbodingats a&a@w tchugeg @olumm pntetal(s). The catalyst may

havegﬁgg%ohﬁ?ﬁ & %r%’g% al?%la%d% |6r}1g 95539 10 oé%tt geégﬁj@a(fl Srams, at

leastCCb(D ugnaniQ) ahtetas—:tlo @2ngrtng ahdlogiin Leingefroth MOOE-0.6rihe 0 001-0.3

S be e from1-10, or from2-5, In
erantioh POY 0L B rehOL D 8% 9 yrme pbrdmestooha sriabst includes
fr nmeomim@)o l t f the

o oh 0 ok SR pon i GBS e |
embediments, sheyental pstyndhedds Cduma i § elememtis Linlfddition t6 ther@ufhn 6
metall(pl sonme enbodi ments, Columms 5-10 netal (s) are

z:orporat ed in, or deposited on, a support to form

t hir waha Eﬁﬁ%bdmidﬂtsc eHelAtdlyse Hjﬁbﬂﬂiegﬁ Rbfbirfadbd BP0t metal(s)
netal (s) in conbi nation with Col um 15 el enent(s) are

withjose gF Pyra medals fromorolyawok indéer Golumnk &-1Yugpmolar ratid aff@olumn 6

s 0383} X3k By G L ol PORED B B8 oo

Columit @inyml to lwaes7-a0 hllﬁalﬂmﬂie inal ﬂang@fréﬂn((ﬁ]) 20,an40,. 3k b-5. In

som e SR BYS i Ay FSHeS CoOBDORS BieSwal Piined lalog?cl the”
com%gé)c o:nn@fCothnﬁ@H;@{aﬂg} Jw?rp%ng BERRRS mefH 35 QTm X4 485or 7-10.

In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).
A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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limted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures

W0 b@seefo2s Supports may be obtained froma comeeTUS1004/042333
nanufacturer such as Criterion Catal ysts and

L N

the toeal Gatiirhi Btraetatiartho tatapst/ oy Mn%iﬁmgé a8bhi 1-¢0, JFOfRAPLSS
of zeoI ites include Y-zeolites, beta zeoli tes
morlB&pme emhedimends, ConapsS-1 8anetalés) aresimgorperatedsing eraleposited on,
f
2 su}?é&lt ;Jﬁ) ﬁrtggetgh@gé 1 %é%ﬁygﬁ%?b‘?%% Cobllh ﬁs §-‘i IR Slsitn

comBﬁraltusy wdtinCalunld 15 dehent(s) arsSinp@®biated i, §M@051ted on, the support
IS prepared sgch that the support has an

to f%b&ﬁge‘faﬂ‘/ét elnmardiments in whichdhe metpl(ghandier qlerment(s) 719

r
bl SR S DRI N ERURITRELR ), BT e
The wapori mlay beposmisané maydincteds &:fraatmmomdes @oamd eakbbm bﬁdeé
mateg te to assist.in ext u3|?n of the pa Thevva

S Feplifes of cpmbylaEons a0 AT RIS g Igge, i’BEaHe not

hmlféﬁttb Oflgmas, G SiIRG- Jl&nﬁiavﬁ‘tahﬁ%l &5HE %Qﬁlﬁnpéﬁg@ m'f’a nesium
desired consi stency. Exanples of acids include, bu

oxidgy er matutes pheread. tS@ppquStmascbeebtal,neé@em T cetnmdrcusl uhefufactirer

C a i cid. ast tyuded
s O U B L PPkt PR er R, U8, 1 B8 aron
baseﬂ&hﬁt@ﬁéls antudaabad a6 hoClithitt '@, BRIARLSCaF N 2A/r porous graphite.

extrudates. The extrudates may be heat treated at a

Exampplgs e aeelites inglude Nam;%ltctsls byt zealges, oErdeniferzepligs Z834-Soreplites,
and fé}f ﬂtepz%f)hf?:? Eoﬁtla%# bk no?n a ]p81'é1ﬁ1er<ga g}‘fl%c%l)rﬁr such as

or unti € NI sture con

' Zeolyeta(dfﬂkéy&odﬁi%ﬁ@ylmnfal U.SThe). heat treated extrudate

may_ be further heat treated at a tenperature in a
#&@ SHPRAT 81 52110 B bedEnsiisg iheRrenagest m}? tha thesyupper, Bas an
aver?%kgﬁ&%tdwﬂﬁ‘é’tbm AealV BP0 A1 T ANBL e 18] Al 828 tain

0 A In certain enbodi ments, the support Includes
embgdimmuts hsnppat istphentagedathyufeicming abedduaote pasier, thea$qppalt material.

al um or_. combi.nat | t hereof . The anpy nt . of
inscipd Rt S R0 4020 16 R3S g v TP Biiet of28 . The
watek @4 diluteRRid geatief inGatiRhisints HAPBY buch/B¥hO& dsteduired to give
range from 0. 0001-0.99 grans, 0.001-0.5 grams

the ey trydalle pagje arfesiresconsisigney. Bxempjespiacadsdaelodenbiterc byt limited
to, n I'IC%XI db{] 1c%8fd 08 furl rbc?c?@ﬁ%@?@% 1%%& the support

er al one or ot her forns
of T&\le pesta aaycbet dxetidedihnddu asing peedthlly b@crwm Ea&ﬁll’iyﬁtfextrusmn

n a range from0.1-0.99 grans,
meﬂ@?gﬁed ol Pty mghads to fegm sxire P eﬁﬂwtwdatsymay be heat
treatgdi fa{ 4 RaidePhiurel iR 320 ﬁ%’fﬁ@did@e"@ gr fr&ﬂ%S%@ eag?Xré&g&eume

| east” 0.1 grans, east 0.3 grans,
(for gxaam}d@, for 058 hemsl arl/@ wptibtie rodistubetcatelt uﬁth&&pxtraéate has

S BB R S et Rl e

tempREARAY iatal rafgd ﬁ@lﬁ@OG“@@O @%ﬁ‘@@b-ﬁq 00FCy &Y ﬁhﬁstfie support having an
preparations are described in U S. Patent Nos.

avergg @ 9Bmngter ababidasti 160 ot al .; 6,290, 841 to Gabriel ov
et i A0 gm%oglmeh s,zéletsgpp%%lrr]lcﬁtdesa zl:,rairhm%re]lijunfg'ne%theta alumina, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be

wopgseerat ed with nmetal to forma catal yst. | nPCEUBZN041042333
enbodi nents, the support is heat treated at

e RBEASHRS e PO AR IROR 0% e v

conbiiiof WX dithemfosms bNluegea bitlila alu@indTeoht&ie, pes @ehndl Uf dupgort, in
preparation of the catalyst. Exanples of inpregnation
a rapgedigom §dr, 28 g;a@p,tq.ﬁ-@.%@p@sc@r%@%%gr’ams, as determined by x-ray
it DO B A AR ASORL AR it XU 1o TP By Bt 03
gram®yt least D0 g &) pr adelisn §.8qirams 0O thear atunitg, addet&@alitkdtsy x-ray
...0-10 nmetal (s) to heat treated shaped m xtures of
diffagoibr t (" overlaying”). Overlaying a netal o n top of

t h%ug

)
{ hesBpatedcRAl o phaRee RN HaNIIG BoSHRSEAN hAbktion

atively un rmconcentra metal o
techpiques. desinipd ae bf chitalstpatpmlations apr dgsenitddas 1bE. Ratent Nos. 6,218,333

t.al yst. ( eat i ng. of a shape rt_after ea

to COHAPYSH i Crtoab R e ol OBl Tk A Iyt ol B Uss,
PateR€ kalii&aﬁoQPLﬁ)ﬁSatRﬁ\tm.mmONelt?,b@’@@BhQn.pr epare a

cat al yst using overlay nethods are described in U S.

Patle sem@grpbirdaménds thRutipperd mayrbeNoproed withiaetal togform a

han. The Columns 5- net al (.s d rt be

cataf36 g egitdn ST R ds P PR befaite 5P Rotne b psroee
fronD 44 1 P @, K- 1 WOPYIR b 600-800IPE pribhed a@redHaio® wil a metal. In

nmetal (s)/support m xture rraéﬁbe m xed using suitable

somgieRibaeinedis, FmerEnatiolsips By of used dubizcorapacating of the catalyst.

Exe UL OP LR R 200 QBB Spqincrace
acidq@nxliA) U oy ey mixtpecheraofker s, and any ot her

8\”-e| Erc%gh{ gg”%;\cll\%]g%n\;q)f g,rgh‘ia%rrét %g? E)%]}lg'}r%e_d‘lﬂgromin%ecyrl ir(igdrpcgrgl‘?ﬁg the
Colt¥BhS%-1 6 MeBH PN hedlirehidh %Paﬂteﬁ elﬁi%‘('fl%ré‘é & s%gp&@ tc%%@ﬁa»m%”blies

materials aré m xed unti Col umms 5-10 netal(s

Ovetlayia} assital tantopaifithe lirahisepsedsupky saipopdasiag 4 substhasially or

uppor.t.. I n sone .enbadi nent the .catal yst. i s heat .
relo PR Bl ok R TR e B0 Bl ol B Sbromsgties of
the &h@lﬁ&@.r He#tareANg-of A&h&edalipfort EREHUaBH Blerldy f shRHl A6dds to improve
with the netal.In some_enbodi ments, the catal yst may

the gptal icaactivite £f dlp ¢atalyHe Mythedsie preperaypeatalyst uging/oyerlay methods

ore SEEOBRELES. By StofishIrELAIEF 8, DERIPRATIRES, .,
at The&®tunmn PH+10imetalds) ahl euigairimmg b niliKedwith bsitabicemixing
converted to the corr es%é?gi ng netal oxide. In other

equiglsae e 2 Colpmay el m APURPQE e b EhyEakumns @at e

' r ' t : [JRa e
) RIS ol TR o

suitdbdd mixisHeEENehbinclidp amderspstationmey shella or togghsf MuterimBers

hours t0 renove a jority of the vol atil.e conponent
(For SRETREn it F £F R NG CSPGhTDET 151 @ny Gifiep generally
knoWR ntker0! ddrer MBI fevREeMat %l QitaBHGoFdE Bl O uRnE5-10

ta(_iienerafly referred to as "uncal ci ned” ‘catal ysts. Wen
me

eod/awnpottanizterep die pertadn einhodinestsythernaatelials esmbixndtinidrthe
CohanlishS-?O rsn%{afl(sq 'isn&reqeshgs(%éjﬂtiahg %omogeneously dispersed in the support.

In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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active netals may be substantially dispersed in the
support. Preparations of such catal ysts are descri bed

WO po0slo&929at ent Nos. 6, 218, 333 to Gabri el ov et BET/USZNH042333
6 290, 841 to Gabrielov et al. In certain enbodi nents,

a suppor t ned ,w | ums, .
o 18 e AR B RS bR maY b AR v h The oGOt hot ai
andﬁ)r beg@tIﬁJ:}S a1ma?<d té[rﬁ)era-ﬁﬁl@ ih hehmreadeund et (DPEPAII Y000 o8 H $Semove
5-10 netals m xture nmay be heat treated at a

volatidepatten sHca that aaieasteaaeqrtmm of the Gdumhay fnlfiectelaned gomyerted to the
ze distribution with a nedi an pore,
Corﬂd%gr?g?lgi}ng%m%ﬁ%east 230 A Typically, such heat

t r datoltheg einsbodimehits; thetveatr, tiengacdl pit kﬂa@ﬂoeﬂfeaﬂied’f@ﬁh tHe?P@sence of
In sonme enbodi rents, the support (eit
air %(Seﬁ;@eremges 18 3 pRES fromm 3§ %Qﬁ)pr'}’b(’ff’r @?agﬁge é@log@% Le.rhelseyg400 °C
o SRAPSO)" ST LSOO UG ' SIS RS LRI gy o
the selpplercoexboneatta W&lbunmnvennﬂouhiﬁcmlmm;ﬁi 1 meel edo(tB) mefabbxide.

d | t he bul k t al
CargiRaPiretratdy SEb B Rutr Y U (o B ber Sgilyss
Whé}ﬁédtél‘}ét? afd P Tﬁafréd)[ﬁ thisiBaites E@E&nbl%at’f'él 'thﬁ Egﬂﬁidlr%r méthod the

O m crons. wder may be conbined wth su
actiyepmgiatirmayibe dd@@kmeﬂm dispeised insthe stipposo rﬁemmmnsrmﬁmm catalysts

e 0B R TR REIEL A B SHRPE 0 050 i

etahaving a pore size distribution with a nedian pore
di anmeter. in _a range from 80-200 A or 90-180 A, or
1200 setrin endodinenth @ thefa abumiag yenpovi iy bheonsbipgdwith Columns
_ I rt. t
51 Gy ity 370 EIERAAL PRI RyC Rl 3770, Ae®B mefiealne B8
alummaa ailplxoat/ @bl}lﬁ’[ns (R 111etadﬁmi>&ureeﬂﬁ3€hhjlmit irBattdgt StepPeratire of at

1 sl@é) ss et on the surface than woul d
eas[f?@er %Fat?lﬁ(Stt Mgrehie die disvabuionasitihg jpsdian pare
d rhodi S;
AT T o an DR P fice B e AR MARISH AfiferBlcos ofa
mossé200/iG.y of the catal yst by allow ng at Ieast a
portlon of .t e.to the surface of
Coth bl bt BesBoRR e g Prrite FobrdtboL rmaee
prepafedtadd Qleﬁﬁrllﬁﬁ)lféfelﬁ)"}l‘@jdg@ ccﬁﬁ&ﬁe@ Withfa stuﬁﬁoﬁéd da@ﬂ:@st Qﬁd/Bf@ bulk

catal yst_during contact of the catalyst with crude
metgl catalyst. pkresosng %mqumanf@ﬁbe smmrﬁqé C@m h@lay: mqu@nlmnoﬂ 5
metdl{%?ug% A %\‘fﬁ Q.g%gftﬁd E%Oﬁg%d? dl ﬁ:%%&‘ﬂ ﬁﬁ%b%

crushed théo a:p«ywtlad Wﬁlﬁ am average particle Sizbﬁo@m 45@| thi¢rdn8/ 2@ microns, or 5-
ar der tal in_the crystal structure of

40 s Lo o EHPaY DEromhHEd BRaSHPIT fHortoh mbeddkpetl
catal}BY/ Iﬁ%oﬁ%te%ﬂ@dﬂ‘gglty St?@g?\p@élf'(}ﬁdg Bg%@héd &Jﬁﬁ ttﬂeodﬁpg?rt and then

met hods. The er o enent et a e ca
extrudeidawsingestamslatdteclorigiess toffored & naaltystl havirtoad pdra sizh d1stl’i§:tlﬁ1|on with a

edeterm ed aring the ord f the
medf{ i, SRR AP & 50K T AR08 Aot AL um
of Gohﬁnr@ﬁ% HIRECoa] 93t iviith the sﬁ;?&r@aﬂﬁﬁ?s B sohfteerd ?EHE&E[? at least a
netal peak in an x-ray diffraction spectrumo
portieatod thespetaffoygside under the surface of the embedded metal catalyst (for
example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less

metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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cat al ﬁsts may pore st
of elgmentalimetnd ineths tregadt axide may hardt:termmed bl edmpathing tHRr@ddeif the

ore di am pore vol ., surface areas,
Cohgpﬁng &Pg?ergfﬂf a§1 XFdF aCt}ﬂtllépE(‘&{Lg]il 9@ {ITE: .{%ﬁulﬁg\ﬁé)%de to the order
of tHdi GdleimR 6th&hl fhk iPhak- fy' At biYorPdpePRif of 'tl?e%%t%?&s T*?’om

pore dianmeters. The nedian pore dianmeter of t
broaéﬁlzlég and/ey ahisendedf métyms @ssqqla@d ‘mﬂg € olurom®d 'mbtalaﬁ@nA-ray

dlffr?%m%og (?fp.mg, it g%o?é)lgseft‘o 68% gﬁ%ﬁ@deMé 2 eﬁaﬁf 51 greﬁgéstantially

randgrrﬂtmmlferefdahai@/csystﬁlastﬁmalr@ore si ze d| stribution with a
megl an pore dianeter in a range from 60-200 A, 90-180

ebpxapple. molyhdeppm trmeid andihealMaynasvppeit heving a median pore
dlani%@ér%lf)iﬁlteést HR8% fRg IrbH %Sm%ﬁnedqg rrrp a&algﬁl?@mg];/bdenmn trioxide

al uni na per gram®of cata ore
mixigics t Ficuolybaenmint thiceidedis ardeﬁnrte pﬁlﬂteﬁmefoe exarfipla, dedid@ie Doo1, Do

frqm 180-5 00 A, _or 230-250 A In sone
and/pf B Pl Oﬂlet ﬂ@nwéé%mm&oé gio txélfieél?aym?&eab%at%i )

BN 701wt 50y AL i g

pattegh formelgbdenugobiorde Syem xfreyddfragomespditame (for sxanple, an absence

i cal at nost 1000A. The catal yst nmay have a pore
Ofthwg’%‘cp%af(sglrl bution with a nedi an pore di aneter of at

| eBsdontdlenfbotiimants,| @8y st9thath -be lchardOfdEz ﬁ%ﬁh@turet Rearious
catal yst has a_pore size distribution with a nedian

pore sEpeuig paFRReters iinclade, ebaremoblimged 18 @ox digneten@or; vanme,
surfat€ Qre%tg’ Q>r Qo mntaﬁor%t theFe%?t T 6? c/gt%lg?tf}géf é}ave a ddlgtb %Bté?rb()f total

pores in the pore size di avi‘n
quantityaofgtoss sw:d\lwsms @Breﬁdlaﬂﬁt&,rs OTh&median hotedamedi afthp PR size

t l. t t t al t h
s A BT AL K 2
emb&’hfn@ﬂ@ ecaftdlﬁrﬂ@ t?)QflﬁéRldéat Wiy, ?F ln%ﬁﬁ‘&a Q{u i aﬁ%tr gam of

unber of pores in the pore s
catalp.ﬁ heveli poustsize dmtmlhuﬂnom&th\,a n?oéihdn pae d2nfetdk infa rhulgs from 60-200

wh
oA g g et 0 ST R
least@t1 fre@sof #BG dumita pe@asdm %@@at@lystq{avéta pofAste &é@ﬁu‘uon with a

greater that 60% of a total nunbe pores I n
medigp pereglignaetey; igtarpige from %@Oaﬁxpwem Anet230-260t Al ifn &bne

embddimé s ’%he Headd p’%e cﬁlame er %?g{eap%re size distribution is at least 120 A, at
least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sonme enbodi nents, the catal yst has a
pore size distribution with a nedian pore dianeter in

w@200s/06235 r om 180- 500 A, 200-400 A, or 230- 300P&T/UBR0NH042333
at |least 60% of a total nunmber of pores in the pore

Si [ ' | havi ng a..pore.dianeter within 50 A

0 ThetaBls M B 486 AR S PR ahodth ph gigndier of a
lease6® Adirraelehs 900 B s6@h¢lsbedineatsethetatal Rehad a & Size Qisdribution

cnB/ gi,aﬁat least 0.7 cnﬁlgr or at least 0.9

. cnB/g. In
with-amediap Pesimerepe, rapee &ogo?rid0 4f 1 QoA nery130aHgeA, with at
-.0. . A440. . O .. -0.7 cnB/ g.
oot SO0 A it Pl o s r S0Pk ot Baof ol Samerr
withimdb &0 3pdy; er 25 Anefttles niadizm poas dianfetemiQ OerdB0 eAboBiynents) the

0 enbodi.nents, have a surface area of at | east
Cata%gﬁ%f/agzor%%m? @a@u@eﬁ@ﬁb@ mgglian porg glimetem grange frogngQ-180 A,

. . 4 [
it 050059 of 8854 P FreSHE D! 5 600 T3 or
diangeterwithie 20 AyB5 i, of B Schof tiermetiopomelidmsetet. he cat al yst
havi ng, a,.pore.size distripution with a dian pore . . .
G AP fn 8 wh L R iR a3n ot e TR sParcksgdtion is
at 1e866B0K, ableadt©8614, 6P afRdatt 2304, lgf‘éa%tr 1190 60€ &K a 10€AShmber of pores
100nR/ at least 120 nR/g, or at least 270 n2/g. Suc?w

in thepofasiee distelutinnyhdye 4 pora draamger WitlimS003,300An@/ Y, A of the median
90- 280 nR/ 100- 270 np/ [ 0- 250 n2/g.,. ertajn

pore it time SEFal ofl sffiydv g TRrEedpbibggoh pip ™

medéAFRE iampet lred fing€ Y U80-500 ANdH0106>A, 104330890 ATR@th at least
cat al yst t%% cally has a flat plate crush strength in

60%0tr2p1Rkn nYRBEHOE porsd BiNtlapore size dpstmbution hrymesmeoradiameter within
5 - C - In some enbodi nments,
Oﬁt@,g@%gnggp&{i@tggg}eéﬁg}ﬁggg% fét precursor is sulfided
t o Ifi some erebalimsnik,fictes/olymié off pdres mag be usieng Ot eahhp i ésist 0.7
sknown i n Li)he %t (for _exag&lﬁe, ACTI CAT(t m process,
O ERY” 2 HER Dt Gl CarHED FbPRIISH e PRITHOMH AL ROTeE Hay range from
0.3-69b byt 0.ARY8 BE°/Ardredlsigean$y! fided. Alternatively,
the catalyst may be sulfided™in situ by contact of the

c atldk patelygii itaming agyond sieaksdribiiain witle b oteléan pore diameter in a range
Ssubf containing c ounds, In-situ sulfurjzati
fronf -1 ¥ A h 8 S BRERRTARS pate & firite ittt h B 20 R a
leasOf20MyE, 0@ 8Ast 190 th¥/ @ UitdeRh2mEorsa Idadt 270 /o2 BRBE SurBies Area may
as organosul fur cpnpounds (incl uding gl kyl sul fides,

be i@ rapgh ﬁpm@g%ndgsp%ao B é%?—_aé yu/gegr £7-920 m'/g.
oLt R0 R RS SRS Ep TR AR BB S mecion

poreSﬁamemh sinetragde. frém 189F?|1(E)i A nmjfdmd) ?ﬁgﬁtfﬁce alﬁeé of &tledsy pEndfg, at
catabhyst ("first catalyst"), includes Colums 5-10
1eann?3} B /@_sl)%asg }15%12& %3%&3&##& 8" 8Usp 0 A ek syrfpes wea
. R r >l 2
T I Y R R 28, R P 0
sulli egrwiregralzodaohents, the &stal Y0085 ¢n shiped fons, fookxiaraplef pellets,

ortipdefs Gl Jefeval eSS Ghinn B i o reh herethin s

rangk RS 561580 MYMI00f00IRTBIR, 180W¥0NF e 0o BYONI@h! & 80-280 N/em.
nmost 0.9999 grans of gamma al um na, per gram of first

catmpome embpiements, she eatehisiyand/drdbe catalysimrecussdyaslsutfidedsto form
metdt sﬁﬁfd@é (p%gp{oeu%) 195£ng elcﬁnnirc]lugs kql%tvsfanl igﬁ?xé aft ?Iror g)ﬁaaan)lg,f ACTICAT™
process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 granms. The

first catalyst is capable of renoving a portion of the
WORI0Y0E®25 rom a crude feed, renoving a porti onPGI/US1VE4/042333

conmponents that contribute to TAN of a crude feed,

renovin a.pqartion of C5 a hal es f
citag PR By Bloge T DBl i el oitnilof Maitn: GhGHA PR sultCling
ageite bddhSasiofgAiB§iafursdhipdunds @ﬁcﬂ@dih%aﬁt?lsqﬁideg ﬁd??su‘i‘ﬁdégethlols and
feed, or conbi nati ons thereof properties (fo

Smf@%@* Ex-sifu splfprizediondnecessesaredasedbad, mAPS BatentiNgs, 5 468 372 to
Seafn g Ue %}%@é@g’# 7363{1 §e%m%nmﬁ{élons t hereof) may exhibit

i Ve anges the crude feed is

C O rIﬁ actaa em!bbdirﬁdm ﬁlﬂrstttyp@bi?day.’cﬁﬁ'st (‘Basnetah4te) heludes Columns
sel eftlvel y change ?ropertl es of a crude feed while
>- 1%1? (é)wlar?ﬁml?ﬁla&@ﬁéh’l hag arporesize dxswsﬁa@mwnh a median

d [ggr
CI en gér eat e%ﬂfﬂf%%d go ﬁfehfegﬁn‘gt o%%ngs‘? hgaﬁeé agurf?‘%eraéea of at
least lﬁ(lsmz/gaﬂ“ hé patesvaimye béthesfast datalyn mayrbﬂz&ﬁ lealsﬂO 6 enf’ @ Mhe first
nbodi ments, the second type of catalyst ("second
catafit mpy Bive)a famupa qLEnio8 CORRE' of 2t lpand] %g{a@}s 9frgamma alumina, and

typi€ARit A)st ©9999 SAnR STHRRRA aluRRE, Eas%‘ret Qﬁ{fﬁslsda?a?yst The first

di Stribution wwth a medi an pore er in ara
catafyisblmasgi sAme@nnl.:smhmentAta ﬂo@ésontem%fﬁolmme &meml(s)npef@am of

or es | Lze dIS of. the_ second
catalst 57§ Sk robT G BT B G e T ) s bPapieo removing o
portiRdifaiie NPVE ecﬂcﬁﬂ%t &lide feedlRfbvR A Rti6E Ut eR YoMt Mthat

t he second catal yst under suitable contacting

contgigrigite Toms ofigrude dende éen@p\@nmréefgﬁ agodiontdfghe ﬁassphaltenes from a

r TAl fican
cmd%ﬁ%eﬁgégl% gg#qééegt ? 2’ ﬂwe %@ﬁ‘g pr osplél Nélssaia? t ﬂrgaelrclfaés in the
crudeded, whedmebindtivers theropfe rdthesprap&tion(fyr &hadedulfir éntent, VGO

A hydrogen sour.ce, in sone enbodi ments,

t
confg maA%é g%?’gg’éﬁ%ld% FOTHeNte o foRRingipns heseodbman @xbikitapipgvely
smalT@NardgBIHEEn B crE@Sted 15%&&%({% With {Hégrgtocﬁmaq?ﬁ nb%m?ha%ie to

contribute to the TAN of the crude 1 ea
seleggovetyl drangdf pmh@'txc. s e nerededdahilcary chingieg dther properties in

rlaf iy e b P PPt B e O e DUt In some
embbdigiehtsOHRd d)r)inor%%‘?&ttal%ts flay @8 ugﬁﬁfﬁsanw Jrdlert h e second

cat al yst éo(fro uce acrude product with a relatively
s i Fertafnery menﬁethwbmnd typmofeqatalyss (é mml ¢atalydtd includes

cr feed., Fo exa
Con s 1SRG AT e P WL S5 Bte iion wih
a mddiva mﬂ: fiamet0 it &mztng@ffrdrfﬂ 90 OY 168 0f R edt 1ehBE609% Bl the total number
t may al so exhibit relatively small changes in

of P@{egtniutﬁP P8 Stzs rﬁiﬂ@ﬁbuw%ﬁ seqend catﬁlyys? keseduore émv@mr within 45
A of ifit g‘feﬂl g ggf% rg'laclﬂﬁ &F UeEnihe8skthd B0 F@%\c}v i @e g?&gﬁ?'ﬁaga@/%kunder

crude aveare athE'
suita(ofmronm)cﬁng)bcmdltabnsn’na;y produvd zpcm)ie pluductathitelag tseleeted propghies

(for g@{r\l%lg Sls‘gﬁ‘mstlgtg 18?1& n(tf@gtg%q @iaﬂ%%% %tégg{?éqrrr;}gqﬁl%f%m\pmde feed
Whll(é: ber BroRBReSare NN, Ghar@td b§aSnafl-aRlodiBY A H%reg }Qﬁce in some

rude feed unacceptable for transportat |h§B
embﬁ@memsn@a}'b@me§ald\ﬁhlmmggedtacmngie WI t h a relatively high

conte exhi stabili
d u}rﬁ%g CBP% gagglg gy g 1156 a Bf)ﬁlé)'n o&"ﬁ@%g@nwr{eﬂts that contribute
to the @laa bk ¥rddevedd aﬁk@ﬁ%' ﬁo@f@éof 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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content. Contact of the crude feed with the second

catal ysts, may renove acidic conponents and/or C5
wa@gphabidenes contributing to TAN from the crudeCT/@sm04/042333

In some enbodi nents, reduction of C5 asphaltenes

o&lct SHAR o}%f t&glg?s gh c#nat.)ng%lll N4 P ] Isu%?rNcga t JEﬁ?%iJv%ecg t;dllqe(:"sulfur

COSity
conteﬁt al thy erﬂde fééale Bblr Smlé Mtho¢rudeepredwed enaly@fde alsilfur content of
0/;:e rtain enbod one or nore comnbi nati ons of
70%:d 3¢k @t tha %ﬂl% ﬁgntﬁﬁ@f thereaved et a dibpicrudediroduss magtadgo exhibit
I S life,
relaﬂ{fﬁg\%ﬁlﬁaﬁl %fl s ;Me@g[ﬁ&?ﬁ %ﬂgrféér?'tj u\th(k @&ggfﬁ %ncﬁ?rs@gg %énterg relative to
the aude feeldi nat i ons thereof when used to treat crude feed

as descrlb d_herein. In so emhodi nents, a third
of eaw&w oot ieapdsriged myaihaye Beclebiey ﬂfaw@nw ot NirviFe

(for&R Pfé' Anést SURRA 1{1) Bt ﬂre%k/@f? h%hnﬁlxﬁl és?ﬁgaﬁe%ep 'é&g[grﬁ?or

a catal yst precu sor e cat precursor ma
conteatioiodetals in h@tq:l selsarfoeganic ads. oA rafatieely bi gHIFAN (for example,

TAR R e Ao G s Gy S PPl oy Bgsreiafin andior
refiliag ] Rddlﬁfdvhrhtﬁged &ucfecwﬁ‘h ] P&atWél?%?éH‘@Qasﬁahhl@éﬁ& %lﬁgﬂﬁﬁay exhibit
Typically, the catal yst precursor is heated at

less|stehdlity doOn@prokessing relativesto othercerndes witle rd@@tmeiue}wecs tdpbaltenes

congl AN e P 8L SRAES iy DS s
confpoAdrBs arQl/&(E; &pﬂzﬂteﬁém&l&lﬁng t@Q&ﬂ@ ffohn tHedide fEB@ In some
thlrd catal yst may exhibit S|gn|f|cant activity and
bodygpsnts, ﬁfiﬁuﬁ%@ﬁ of sefrheftonewand/ pheorapeneatsieoatiituting to TAN may

redd%@ $ied 4/19@0@1‘[? 6f ﬁfer(l:rudl TeADERI n‘gﬂwk Hﬁ{lthgeeﬁe a@i@g gcg{h% éX?CE)Sl’[y of the

precursor eat e at te ratures
crudeffeecb rlesertaia enfbodimeenty, ormoremsmé émbmaﬁmwdeconﬂhﬁtalysts may
third catalyst red east. a portion of th
enh%‘ﬁﬁ@h@mf Q% %ﬁé?tn@%ﬂ@%’f}ém%e Yo SALFNRE: GRCTEFSE ceﬁalyééhfe allow
mmfrﬁﬁ%et RRESES Blialde®FThe GulOfcba08r &mbifSidR Al Sof, Wh @?h?éd to

salts of organic acids, reduce a Ni/V/Fe content
Uﬁﬁﬂﬁd@ﬁﬁdeséﬂﬁdb@imﬂand reduce the viscosity of the

HASoRE QRS i nflc fhg}‘?tqa” sy 4okl f?@;ésge) S obtainable

by dMTﬂ)ﬁhlﬂg & elysok\wRitly CShBnl 6 BRIET td proihie: Sedthlyst frenk e The

relative to the sul fur content of the crude feed and
catalyjst preppernebs/hepiadiindhe mMesensy of opepr mprea%fubyomth@mg

ol & B U5 61 BT X A o
shottt periat efttené wefdrm Teurenlsiied priod eatalyst. dﬂy;ﬁ@(llyumer@tdl}l‘wprecursor
is h%?é{.}g t ) 1ﬁ§t°cgtﬁ g@, ﬁ{)l?;(s) (glfq%nltl gr logitg;p}/]gﬂ ¥he tky@catalyst may, per
gralﬁ %PEzﬁﬂ st, ﬁzﬂ@ ar@QhQHQS% eﬁp&ofﬁ%hﬁaﬁﬂ Vﬁn%é)fr&lﬁ% 1U6%3 grams,

he abi | ity to reduce e TAN et a
0. 00{$EQ &2 gragist er Q)0083QQ& gramss alhe shirtlfvatalyist MaEexhxbmsmmﬁcm aetivity

0S t of t e o onl
and SR RESDU Shatutie fbiinked S dRpring s, oogis Spbqdiments
the €@V R PrecuMeisaRBlee At tem?@ﬁtlﬁ&sbgl@% R4 FtCeirl‘lttﬁe pelsatde\0? 059 or
the crude feed, may allow the crude product to be used

morpulfirgapipersdsof treatment facilities. The third
¢ at’[%ﬁ ¥1§I‘d gﬁ{lﬁ%%ﬁe&? lc frgsr,g tasportloX of ﬁl%uc%%lp%tnents ?hart contrlbute to

portlon ()
the TAN of the crude feed, reduce at least a portion of the metals in metal salts of organic

acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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content of the crude feed, while naintaining crude
feed/total product stability. In certain enbodi nents,

w0 b@swobisesl catal yst may have a Col utm 6 net al (BQT/US2004/042333
content in a range from 0.0001-0.1 grans, 0.005-0.05

N e DN

the grudensed @and KifiG3tafivéld ngnana neehydbgen @ftaledthadhy Studefeed. For
Colums 6 and 10 netal (s) catalyst may facilitate
exaningL% qp’%'l

e eTudA Perdugh mpe e asiber cpRiaNorf 10fe-1801hsditensulfur wamtent of
e SR LB, ERRGRUR SR BEH ShATTSRAL RS

relativelpsmell ChamweOinlARDerbRay, distBladRaunt@rt, 6D dddeent,land residue
certain enpodi ts fourth type of catalyst .

confen T . Bearyetost. | The AP Teathien s FaNaltegpetals in metal sals

f oS QIR AL, RINDAIEL ntddE A, s B3k i

° Oc at al yst haswgt/ po(‘?)erzl e?iﬁzedgilkgﬂs ?kgsﬁ%:bgﬁﬁ)gwé ryﬁggl% g&%%&lfgfb also only

chapgingbyp gm:eﬂ emoufit the APg gsivity8disillate costente V€ ootitamtnasd residue

cong 504 5 BOREhSTSR Bl e Pl ik B o

trealr@@® FacB@fesA. The support may include at least 0.1

grams, at least 0.5 granms, at least 0.8 granms, or at
| ealdie thirdcajalssisinspmelsaodanents.maayredugy atreast a pagiporaf the MCR

st include, i di nents, .
conEef BVl PR AL Rl U e D S OB forai
embodinddrys the thitd cathlybiaast hive(DO03lugioe et (s$0br8mt i a range from
o.oq%ﬁt al (s) pergo%am of catalyst. In certaln _enbodi nents,

&- Ea1amin0-803r8Vg granas. x A 1P 1 eramesornd achelyaindhnstal(s)

r g | AVt A 441 I
contelifinf e S 0 (TRLONE S PEHGS 01U tpRE R O0R rams per
gramg af edtylyst. ATOeluadhdi6tand &l metal(s) oasdlystmyayfacititaee @dusineof at least

of t foll owing:. the first lyst, the_second .
a pogiqrtf s Sormep s gt o M Rahihe e ed ey Simperagures ina
rang® g 30500 YS br 3501856 QY @AY Breadlad ¥4 rang@fmﬁf AEL M?a, 1-8

catal ysts descri bed herein, or conbinations thereof.ln
MPg org-eMiBadi nents, hydrogen may be generated during

co i N f,.the crude.feed w the.fourth catalys

o B Bk B A P 5 o el b Ot s S50 slfes
Colihn 5fietd @Y iBodnIfatiohheit b ela PLBHHC SupPpbRd TGE dovrfiPéRtal yst has a

such_contacting may_ have a TAN of at nost 90% at noSt

poregig, disfibyiady witlpggnegian pore digmeteyonf ot leastd 84N Tfsontee

embfbidiie, SR ned S0 SR REDH A ARG by BeBRING H

least28 Agatdeast 256t A or it IewStRO0chN Tha tumforahayisluddQlieasto.1 grams,
most_ 80% at np 70% at nost 50% at npost. 10% or a

at 1St I oL 9254 o ST YRR Ot BN OF HeAlLRAPYF e of

trgh [ fi : I
s, 0T SO 813018 05540 Rl B A o

Colwnomb imesal{sp pervgrath of cathlyst and enfieast 05100 @rams dh€oliaint imetal(s)

catalyst.h a pare size distrijpution.with.a nedi an
per G O4HaAE I o B et sho Lol s Bl s Ay
| eas tordSBnbodiMbnts 8BS Erude fedd ma bé E&thetdPRithan QHdi®bnal catalyst
nost 500 A. The support may include at least 0.1
subsgqlgmg to contact with the fourth catalyst. The additional catalyst may be one or more
of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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at least 0.5 grans, or at nost 0.999 grans of theta

al um na per gram of support. In sone enbodi nents, the
wamso6I92has an al pha al um na content of bel owpOI/11S2004/042333

grans of al pha al um na per gram of catal yst. The

i nck. i ' . . 0.
o8 B SE: hPaP OB OEh TP Pl ofRtind g orce
feed whls theGoOID datgly stk a eémSe@htufyin @ raBE&frbm) 300e40007@ 201380 °C, or

%tal I n, some enbodi nents, the Columw6mata_l(%\I
33078 ﬁ%l%&é‘%ﬂ?rﬁr&‘ﬁw iodpeaddiera guch porgegting may have a TAN of at

oSO NSRS B0 DY e el g A2

Hydie@argmeraﬁersmawwm mrangé)frEﬁNrB(V\lI\l)m%émO -He NmiVelé, drasds
tacted ththeflfthc st at atenperature
Nl aThe fee Preitney o 2080l 5 S SR 8o emogh Op tmost
o r L)
S e b AR 0 12T L
theg-ud_esfem 3, or 3-10 NrTBW The crude product produced

g AU B ot g SBEbecoptatyet st arpoly S ipdes Coturmn

met:ﬂgb‘)/%n mthatteSkith § Yectf altigha bOPh&ift. trhE fi %‘@%l}fs? ﬁgs %cﬁ%l size

he crude product may b e 1n a range fromO
distigbutignyisa mediap pore-diarnger ofiat dnapt h8thAeatiloatit @ém&s at laast 230 A, at

oAt 108 AR ik SRS AR s

at lewdttOkd grams d‘reﬂt moat UEINgragisPPeteta alififnS pet dramaf abyysolrt. rIﬂssome
por e g]lgze distribution with a nedi an pore di aneter

embaﬁlmaﬂzﬂt% StPRbhas anjalphaghemisasemicnbel elow el greaisaf alpha
alunﬂﬁeE Ee Qrﬁ%tf@étaftgrg pﬂfe%a%%?%&gluﬁgé '19%5{11%%%1&%’[ at most 0.1

| east eas ’l'eas

gran30@ (Rlumn 6andtaliy) per gr@ﬁx oA cafbliyat i pioliedst 1000l rgq:almﬂef @dlumn 6 .
east | east 0.8

L.east 0.1 t a
metgiE Rt S o 68D 16 syPa RO MR Cobmush il B
moljd¥eh@n ahdl Rmghel. gram of support. The catal yst may

I ncl ude, in soneenbodi nents, a total of Colunn 5

rre{fhﬁe(f@}n qnbpmmm%hquw)talm batherrmgde Bed mgy daselatively.

o B 5 S P 8 S Pl h5RSh2 B9RE 2 B0 v

wheg 8teadrydi feed R coatEtee ﬂ@m&hﬂﬁﬁh %atalﬂ@ af®iedipefAlirfeGn ﬁfrange from
6 netal to to Col um 5 net al

310 §8¢ gé%gféom @5&3@0 iCQQr from §60 369 °C2‘ Net hydeagen apiake }t;y the crude

I U &
e R T S b T SR SR L S, g1 -1
Nm’trhe e Threudtedd medudt $rc&iun¢ch&d)matomathoﬂ the cﬁldetffed)ﬁitg gl%ﬁﬂii%f;}ﬂbatalyst
rein ran m 310- 400 OC5from
may G RN B St 9Bl BEroeh S aPBY AN St AkEoBy (Phel the TAN

of th CHAR fERe AT AR f R &ﬁueqarsaﬁgﬁla%%% 2k .6510040 03-0.05,
N'BAn 3, -7 NWW to 10 NwBW, or -5 Nm# n3 to SNiVHE.

Oroﬂ%@éBWe net hydrogen upt ake i s one indi catl on t hat

d . pr oduct
oY B GRE crioifbBils SR Pneins clafish ok S b T il Fhtum
5 megalsphydColimin el (d ﬂilébkn@fnaabn R th8 ¥ta ﬂhﬂﬁ?ééupﬁ% The

at nost 50% at nost
sixth catalyst has a pore size distribution with a median pore diameter of at least 180 A. In

some embodiments, the median pore diameter of pore size distribution may be at least 220
A, 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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10% or at least 1% of the TAN of the crude feed. TA N
of the crude product may be in a range from0.01-0. 1,
wW0202/063925, or 0.03-0.04. Low net hydrogen uptB&EUS2004/042333
during contacting of the crude feed with the fourth,
r Qy
emiioQhbs Mol 8 Clth 2 B S CS T bR BYEL Sy ost 0.1 grams
per |randuﬁ:aatfidjysﬂl, anduadl lfastr(milﬂ)d tgrdrhiadf Colvaacs pictdsP afldColumn 6

tr orta on. and/or treatnment. Since_producin
me%l@/los Ay B’ﬁlxsl nél Rysehodimanty ghe mplargeti of tp?afi & olypan 6
metHiS8 ¥etalCEol A AGEA1 By Be B LERSSfr 1%06 gaﬁ)e§ 19V 6f 2l o I gertain

processing costs. In certain-e a seve
embiogipeends, tleaCaluyats htakis entddivn bad ;had C&)luhﬁs6 metabd(sphre

cont ent af | u 6 netal (s) in a range from
m°1§€ %6’6?0 % of Columm 6 net al (s) per gram of
C at\ﬁhé‘tﬁﬁle cﬁf@% & iy %htgbt&ﬂvﬁh tﬂessﬂﬁ’xb fs'ﬂ e?z{ture in a range
S beneticia

ungsten. The seventh catal yst |
froan 4e9 Pg fzors B8 7P Gdurdtom ﬁ&@ 3pas Canéwydufgeampmkstby the crude

) LWl R g S TR ORI

NmYey ens Nngahh| Wedasivens [Bszeh QpaRsl ¢ @{%chaﬁf&?ﬂla@ dr§ en is
ot herwi se descri bed herein. Selecting the catalys

beingrgeneipted ap pity- c b Grdepradecs pradored frgmopatast pAthe crude feed with

e SR 80, TR LR LA 5 S AR R o
10%, et attlease 1 Vooftthe TaNUsEehd eade Wed) &AQY lae Eheﬂfr@@gprb_tll_ﬁc& oy bein a
e

t ot significantly chan .
Tange &ﬂ?bmg) {73(1?%98@?&3[9& 4 have en%anced properties
r el bl ¥ h&@ro&&?uﬁﬁk&d&rﬁlg eHn@fch §'crLR§ fgaf \%uh the fourth, fifth,

acceptable for transportation and/or re
or siath eatajpsteedtuces the woerall raypiremettodhy dtepen mluﬂng ptmtﬁwg while

oo RS I R aDE PUSASS ) SR e, i

. prodycidgiahil/or &hndpBatiily }?'dﬂ)%éﬁ iSRS, nﬁlﬁﬁngi_h eiﬂl@i]l%el dro%%n ina

| east a portion o e iron, | east” a portion-of
procegeiecrerads ovenall popceating enstst a portl on of t he vanadi um

in 1 Q&'ta‘ﬁ{ cfu%glqt a%v?rﬁh %g Icataigy gav g&lécaﬁ Ejtgg]aas a total

portion o eroa
contémtrosflﬁ@dm‘ﬁmﬁ naami(sgv in $2inge froM.000 1t D06 @dras ¥SCSIuMRY6 miethl(s) per

| f th t al yst
s QA NS LAY 6 1o melybiapun reslcy UoEaer pFbtisventh
catal%t)ﬁg %ﬁeﬁc AR ?\S@ﬁ@ fl@g@?ﬁ@tl %R hdsal ’FA?%‘#a? {nost 90% of the

Stability of the c total produc
TAMQtﬁﬂhﬁgrqdﬁcﬁcﬂés& ng rray aI | ow a contacting syst emto

3 cat | th
ot OB S o FEgPdcbirerougn: HAb SHperyLevFah
cataItyEl@ n&9HRUel MAHZRABR: ufdMRiNGhéMNS Qéscﬁﬁéc?ﬁér@ﬁil

catal ysts may allow reduction in at |least a portion of
t h8elggting the cata]tyst(sé aé thlsaagpbcatlomrandfcomtrellm cpsyatiak cendiipns

nof tal ,salts of
may SO AR L% Ghaleld ofEbE EANpThGeles rgntemrdes
changétﬂtelaiﬁﬂttds tHewredet foediNle Gtherl 28841t 8s BPMhkIcAMeGted £18 not
resi or conbi nations thereof, fromthe crude feed

signiffigany yechéflgf‘éir Ipreapeitingssudstprogust maydave eabinged puipariipe delative
to th¥Biud€ IR AR at'hﬂé Y ke acsc'égljgfallelf&ytr spBHatlon an%?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

59



10

15

20

25

30

feed/total product m xture during processing (for
exanpl e, maintaining a crude feed Pval ue of above
wQa 28506323 er nati vel y, C5 asphal tenes, TAN and/PCT/BR1004/042333
gravity may be increnentally reduced by contact of the
. i I t al . bi |t 0
nickl L By P AP LB ol A e Reg pefore
least h@ortiondd hetemdtomsyinahd @wdd feed ateadeidhicddy of the crude
feed/total product mxture to be maintained during
pr dgfé%%eﬁ’ﬁpp %4?% seectmpidhsreatalasts oy, 1 sogpe eabegitpsnts, improve
live§ BB RE kR ARANE e TR | i { -
G i B G U S O
Impeanteaions of areayalpdt lidaandéorovaility fof thgdrudofeedbtal prodightixture
contam nants, tal contam nants, and/qr tals in
durifg pRgCesint voal Sy § SARTACIAG oM {6 QRSFANG 97 b o g RS at least
morth@ Rk bi feXst fyedGith A 18T FiRE cﬁﬁ@gﬁﬁtthér&c?lﬁé&fﬁg z0he
first catalyst allows, in some enbodinents, for
r erfovmabinafonaof badeptad catadynts iney abdwiedugtipe in atdeast alportion of the

. i di.g c onent renoval. of c nents th .
N e EBRGOR O GASU Aol PG FOFIes ffdhe metals in metal
saltCefl abMEt acitld) at REst LYOHEIR ofAhe EQRBOAALY BT OhRA O TANOMR least

the crude feed. For exanple, reducing at |east a

a posken pighe ¥sidas, spmRinatipesthereof, Heors thejwudetedd befoat other
i | af i . . CId Fnhi bits
profF ST LR BLNA. LB SEATE ESHhART bbb Saps
feed/tote praduct eixsas didige predgiking@forteixampld) atfiha@td dgde feed P-
be operated w thout replenishnent o

t f
valglat4bgis T ReHiFFIEvEp: G agnbalienes ‘hONadfprdiPlaievitg may e
incrgﬁ@ﬂhﬂf' fedatdidsy JoRee: e cﬂulﬁe %&%m&gétgﬁegﬁtglﬁtg? ?%1% gﬁ’iﬁty to

[1fe of one“or nore catal ysts positione

- incrémewtally andddnsstectiiie clemge pbpedicalof she epdafedd araytdilew the stability
thir at al yst may b osi ti oned ,downstream of the
of therife DA b P e AR it SR it pgeoe.

f eqdkbiat 8mbediRRHE] thEiikdt Ch@1y Bsért&d%%@é)qn@@kééﬁi&éb

and/or third catalyst(s) may further reduce
upstresguelen samies ebratadyits. o¥ucipositipaing ed eefistt4talystooan diry removal

i 2] an r. reduce the.content. of
o B AR R ke P MY DB RPILE nhtt saso
orgamitharidsyemils matmaihiag theodtaiig o ervtie &bdnbiahplodactSekane.
caﬁﬁ]léyﬁt (s).,and/or the third catal yst(s) may_ produce a
cr udE Treiéaehst allovsr Bogate swbedipenteHar rawyahof atdeasee portion of

Ni/ VAR reﬁlobﬁq}f%&qm%g{pﬁﬁerﬁg Qélﬁg\%al r?g cBﬂ%gUﬁ‘e%gs DAY %%@rilfuttes tog

content, a reduced contént tal's in metal sa
decreasganitle life ioll stheracatadyhicmdhasyshemt,t @vesmbhictibbasntherawf, from the

PSR e T R B
feedMBial hRIIOENSixtEreddtRBI tHeYer@fe thh1e irﬁl'iM%%llflgfg%‘ijé LOLRE: catasl¥sts

product m xture during processing. The second cataly

positrageddovastEan,einé thusninsesases she lengtherf timc the chetastergrystem may

I bei ng _upstr.e 0 third.catalyst,.or vice
be o SRRt AR BB SR sl Rk SEAP B ot ofthé
Ni/\Woefidat the gride fed riB) dSsdnte e difnestshndfcageN]i SFdRe or more

urlng.contactln%; Combi nations of catal ysts that

d
catafygisinopiigneskatisr Beitpt catal¥ffdr ogen during contacting, and
ﬁ;g@%éé&r@d tc&@l‘ystl(*sg LRKS: ﬁlertﬁk&lga{té@l’st)(s)lrg&\{g/ baenf))ousl %on&fi downstream of

the first catalyst. Further contact of the crude feed/total product mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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during contacting, may be used to change sel ected
properties of a crude product relative to the sane

w@e@pmsdoees of the crude feed. For exanpl e, theCT/O82004042333
catal yst may be used in conbination with the first

s e, RSO 60kl Ry LR b B

saltsafaigmt@&)isto change sel ected properties of a crude

fe whlleﬁ)B nly changin otherzgropertles of the
éomgéz amge&tse gondact edivEh thehsgcend catalyst(s) and/or

the ﬁﬁi‘d%@dlj{?ﬁt@%fgﬁ% H%%ué@@?fu Q'fééld/tgtrapﬂldﬁﬁct é&l%l %: i gas 2 Beduced

order and mber o atal ysts
TAN miadizge subfur tmlﬂemn,gaemduq:ﬁdaixggm«:dn&nm aiwdeidl cﬁﬁlténﬂi 8f metals in

d/.t ot. duct bility. M | t
e 15k FE6b il e cadielionescolieat redvees ddwpans or
conthirfdtioht Befof Q0LEN to tﬁgfesgéc%‘(/b gi’opeﬂfes 6PfHRIC gﬂ%}\ﬁ: %{%Iﬁ while,,

t hereof of the crude mal nt al ne
maigfairingthe stpdity fthe prustededd/tosal pfodubtenixture dufiag @rod@héih@ The

N, and/or_ t. Vi.SCOSi t ofth rude prod i,s at
secdpdpE0s By e netivieiiarar tHEr WOBLienErathat bringapsiream
ofﬂﬁeemddcaagupbm@ew&s@et hydrogen upt ake by the crude

feed may produce a crude product that has a boiling

r ande ailEY fq daliveohy dspgsin ta specifiedmenisoiing rapepdemts to minimize

g e D LSt

hydafgen Herigg Wmmn@,dmdtcaﬁMts&hﬁlewkbﬁ 1€1BEYL 1Y amount of hydrogen
relatively s anounts as conpared to the atomc H'C

durlgg coRiEEIE e %éﬁ?d tRiphrRegSAlegien erapeTtish of a C@Mrﬁﬂ@t relative to
the %‘Pffglﬁ'%érﬁé’s FHINESuiBYeA! IFSW%)&?A f& ttlﬁevi%mgﬁi géthg%‘? may be used in

drogen to other contacting ones an

- combgiation ivith thefitst tatdpstGs, qacmxcleratalﬁspﬁ‘hﬁch&temysmdg ﬁﬁﬁdatalyst(s) .

A RO Te e S setal v ey b L
whilk@hs} dahfiny ofRs propbers Bﬁﬂl%'cﬁjde"ﬂéy ﬁcféﬁkrﬁ@%ﬂ%%ﬁ;o? QVhlle

during contacting of the crude feed wth the rt
maigtaingig sudesieed/total PhWWb@@mllmyT}be)rdMIand’/er Elahdber otheatalysts may

be S&&?E(? *’?QTFZ%%E%%P (?gen u akS f énadgl ggllg)rtbge[tﬁg r%gldao%ed/‘[otal

procmowmﬂﬁhtyt Minheal fuleOhy @6 gdnh@tzﬁ(@ adewh eRfliue bBntERB/ GO content,
di ments, the delivery of the hydrogen nay be

dlstlﬁs‘ﬁ‘ COReR AP gravie gricambistippetheicatiel the erde Higed @&mmaletamed
W1th'1rp2(§% SF ﬁfé‘?@% il });5 g}gé'rﬁéé (ﬁnch(% Be, 8 rwﬁi(eatﬂglleAN %Oﬁ the

hydr ogen genera durirng contacti n
V1scmnfe' of dlret arode prgducd tireat (rhast 9@MarfpheT ANent A€ tHengiseddit o @ crude
fo di n FIG 2B), and hydrogen may be delivered to an
addi ti onal contacting zone (for exanple, contacting

ZOoReddctbniil n&'h@dro%@ ubﬁk@bﬁj ’[He%?ﬁdquecf dﬁ%gﬂcﬁilﬁg %r&lﬁfe fr8duct

flow of the crude f I n” some enb
that hgsc leglbine lfanmdlﬁmbuben smmlau tar thnboiling poinh isfrillowtionf oftthecrude

C r.nat.i vel st acke onfiguratio
feed R R AR U Ly i iR et Bl e
cmdel pfddngt rﬁ@}ﬂﬂ@&bﬂlly@haﬂge@?&eﬁﬁ%l %‘fnhl'l‘ gméezﬁﬁai E8fp&raip b

contacting zone 102 in FIG A hydr ogen sgurce may

atonieHfepf thecardetiepda first addi t| onal contacting zone in

@ Hydrogen generation in specific contacting zones may allow selective addition of
hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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direction that is counter to flow of the crude feed

(for exanpl e, adding hydrogen through conduit 106" to
w@oemwsacioeng zone 114 in FIG 3B), and to a secPOUS2004/042333

addi tional contacting zone in a direction that is

cen D o D O L Gl P50 P Suen
mayztwdehizélﬁd kanthielcGnta8il)g zonss thenackidb adiaitichal Edgyb@yr tine

cat al S&h nd the sixth catal yst are used in series,
deliygry ﬁéﬁl VEPPEER &0y r‘-’tOHntETatPéh"yﬂ?W@éth@ngHé% fqeéaﬂiil fme he

emb%kl?fﬁé?ltscﬁ{e%e}’l%xy iy vm@goggg be 3 <§]w o%gqtehc%ude

fourth catalys |ona ca aI y
feedr educe TAN, reduce N|/v7Fe content, and/or reduce a
co&hent of et al .salts of organi ¢ _aci ds,

T PSR en aﬁ{aﬁk!%cp e lﬁwarl% EXe9T PRS- 2Badydresen may
be g@ﬂ‘érat@&' @{1 ébdf.'&ttlﬁg@n Hl?é/co%écﬁﬂ\é 24 %E”/ors nxg.ﬁﬁtﬂé 'cSﬁta?ttmgt Me 102

crude ct to be only change anou
in FKg|28)i W@ hydrages nszyrhe dslivgred td asadslitidnad cmttan:tmgfmd (fok Bxample,

cont%g[u@szg&e ?ﬂ!l nelﬁ[grs @gb ina 9&%{@52@ ésf]c(eq\{}rel{]’etég% (f‘]stg/taclfﬁg Ha¥eed In
sombl pEbb&iaithis! HRHyHR rg@@\ﬂﬁﬁftrﬁ@a% SRV ot Ak YRl Hpﬂﬁe RAMR feed.

a total content of Columm 6 netal (s), per gram of
Altepnptiyelysin 2 starkad eerfigiration fseg, HOO1a0plosF . &R, hjkiregen may be

gene‘il%\@%oﬁlrl éﬁa%\ﬁggﬁrb?ﬁ aéo% ﬁaét? ltl ég%(g a\ég%]\’?%)g o%@%ﬁ&@%{éﬁ% H02 in
FIGG3R)aly hydro geh&tourc?u: rﬁ%tﬂﬁ?d ddh@eﬂéﬂ td 8rige bd dftidRal d@tdcBh@kone in a
6 neta in the upstream seventh

dire SNt ﬁ of | u m r@&) %
rectipnpads COU&‘Eer a¢ flpwepditherrade fgpdffer @fan@imﬁdn@ Inisregepghrough
cond¥t'108" BPoRhcEH An¥Sh4 id Ficd %@ a%hqqg’ dis dd&tg)%tahcontactmg

position of the upstream seven cata
zonediowariBtecié@mthgeis entdureat mltlysﬂomf tlta:e:ruic&zvﬁbs €fbr etdrdple, adding

biljt | at | I f tal yt
vt bishehBapdin o B GotaiSed w6 ieRRH Sabal yat ray <
al (oW debodnene, the Etir@icataliRt e 515&19 géfﬁlgettzﬁle &40 s¥ries,

changed by smal | ‘anounts relative tothe
eithgg m@éh@ f@@th@ﬁtadmb@ng dpsticewo! ({heovixthxatmbyss, oravice versa. The

t
B T I N
Nl/VVFl@GScemén) anﬁ}(m frﬁﬁjce afcofith® of itds fre@etaVbdlRR e AMRSEi®AWith low

3%6 tream sevent h catal ysts rray produce a crude
net ypt gL bV dtngen e sroriaedt Law? asdvd 19695 uptakerwry adlov,other
pon R PR S S0 Bl O bl b N e s

pIOpmmﬁefmeemdﬁﬁgedbe i ncr enent aIIy reduced by contact
i venth catal ysts

h the tream ang1 vvnstre S .
ogggaqlirgt? ml%ﬁtt‘é/e erft ﬁgveél yqj_@ gax; ‘t{eﬂlsg in combination.
The MEﬁh)éﬁttal}Ispuge@ phedAnt fbhitRd dcﬁ{/%%? eeQMﬁ c%lh/j;lt rﬁt@ﬂg@eda total

properties relative to the cru d, and t
contens af Q@kunoﬁ mistal(shiper almafgatelyst, ddacngeiftdm 819001-0.06 grams

st to.prod the ¢ roduct
The EARER Syl o8 BB R 1EG connl B CFaict iasss). per
granmeiibmbt}eanir el datal Pst, tight Eﬁﬁ%ﬁﬁo%ﬂrg&qﬁ@ﬂrﬁﬁtt@ﬁl Yorlt&¥ of
st in maintaining the stability of the crud

Cdup@e@mﬁ@ HEY lnélﬁeo'él%ﬁélﬁafmsﬁt\teuﬂbcaéhhﬂmg apleasic® 82 llgthI crf(éajmmn 6
metaﬁ?ﬂ}%ﬁ g{:ﬁ%{]{)iscatﬁ a![ﬁ/ § eséefn e%tlrlngn S, %Hed lloé)srltlgr{ 018 tﬁle upstream seventh

stsinc
catalyst and the downstream seventh catalyst may be reversed. The ability to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in
w0 e@a0639g5 hydr ogen upt ake by the crude feed, PCT/US2004/042333
mai nt ai ni ng crude feed/total product mxture stability
' erti
the g’c#ﬁé ﬁ%p%?lﬁ%gistﬁé 9131618 ?&9 éf%%?%ﬁltg {lﬁ atfel ém?neﬁ 81 ge ih'h Steroatom
confeng p’dﬂtgrmtyofesﬁdhe cmﬂetdsVGéb@bnteS!t am chmlbmaﬁﬁnsl tﬂieresf) ude

fee /total.  product ffected by various
phd sy etﬁlﬁ&fl}dﬁgeﬁf«f% iicarermm Giemiean SSY@malystS may
prodﬂc%talbrr@de o Gﬁﬁ?ﬂﬁ?%raai" AR EB¥Ho (?6/9#12(3 sPYoe cﬁ)or rinorstu 3P%. at

exanpl e, insolubility of the cru
mosyrd 6%l ot atileast hi of| rthaiEANetédhet otdd fepd. oﬂusztnmmbathments the TAN

ot S RS PRSP S T SEEA A,
dowaististen E@x@ﬂ{htﬁiaﬁ}st%&{k%ﬁﬁapm &Aridc® of e c?&f@f%&?ﬁlitﬁ BRatal yst to

thereof. At certain tines during the contactin
formp en irgal onnb sedvsewith ghanged propertied eelafmdtoah@l ¢m1de feed,and then

conB B8 g bR SIS P B BHISH] P e pocc

with ﬂﬁm@éd@i@p&ﬁeﬁfeldﬁ&/@ ko e QEIUET crideirbdeetf hmyc‘} %@reﬁ&ce TAN
formati on of .the crude product, solubilit

incremppfathe eE agsist i mantajpiag feesiabilia/ob ﬁhwm%[w@%@aloﬁodm
n the crude feed/total product m xture
nnxbﬂéghrﬁ%ﬁﬂﬁaﬁa For exanple, the crude feed may
corihaome embpdinentsscatiidt seleetidindlor @rded of batalgsty tecdn@iSihation
at thﬁ egi nni n pro essing. As properties of the
witfsopipd rE e dhag g%n{l?lﬁeﬂs &HpRBle, tPRmerapR andigr crude feed flow
ratePRRP A S L NeRdudd n%’ ﬁi/df@ erf t%:@' tP@Eﬂu@Q% eﬁhﬁlﬁﬁﬁ’gﬂln tife
conponents may tend % Béco ess sol e n the
feedétotad erddeefdhmclrabtabﬂIQdMngmrMemleg, and chargng ot amoes propertles

or ey 5L S5 ek B TR U it of e

crudedtetbiotd] prodebanBese fRYy halafRcte@ sy hridud PHASsGEMIRing from the

feed/total product m xture formng two or nore phases.

crudederhiofad RragucimiztyspaBlease S@maiwghnem lmausqi (3 rﬁor@xample

1nso?go?1 |0t5?[{(;é u%(%ef:ﬂa %ﬁéérrrl%r?e erggh%c?{r} toﬁ CI(’) I,ggtg%imogl’l& mixture,

floct\datits dfasplediess fidme tHeI cfr@ddﬁeedi%l PFodiot @ixahire] %}@mpltatlon of
Addi.t he efficiency of the process

t
ComﬁgWW?%dﬁ%%ade 8?1/3 ttalamptust midpwa peprihipalions theret- t he
cr lzjgecelftﬁﬁ%e@ﬁﬁhn@ﬁ%%ﬁﬁﬁcﬁﬂ%ﬁe‘ffoa e o&%nﬁ&t?cﬁ?&%ﬂdetf%ed

produce a crude uct wit deS|re properti es.
and/putatal groshuotieghs cngde fdaé/tcﬁal\/mbdm:t ofixtuitvemey cldmgé.eAs fieot aI

uct re nmoni.t or nd the stabilit
con o T BB BB e S B s e o
fornﬁih@ﬂ e %e"ﬂrﬁe%r@dtﬂi@)éoﬁ%ﬂﬁ? SLHe %Qmpa—f{eﬁx'tsc@fi thé’ crufle R %c'élﬁ)r
that is at nost 1.5 indicates that fl occul ati on of

compepsid efdhetotdl perductio tey @rdée feeé’dotglenedtwt mjxtoeectemds. to thange.

Por (gl §F% Hifge el BBt BBt oo PRI ooce feca e
the pitindgt dMGocekdien) Abpsopeids Gﬁﬂl@%rddﬁfféeddlﬁngd Qlezxfaﬁ?ﬂ: IBAN,

relatively stabile during contactin Crude feed/tofal
MCR; Gutiphaligngs, @r‘@hset, abfombipations thesend) deajcomypaments mag terr@yo

becogngi l‘égggoﬁlﬁhé %(ru?@ Feteﬁf%téwgdlfc? Pr{n?t%{‘é g &81%@ qnsttalnggss the Xrude

ection o t’s, selective or
feedaatl dhoytotad praductomwﬁoﬁﬁttwo phadeh eidof becone hns!bm‘blld i@lonk BBother.

contacting conditions may include controllin
Solu%ﬂlty changes mag also resuft in the crud% feed/total product mixture fogrmmg two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude

feed flow, or conbinations thereof. In sone
weedpsaseivent s, contacting tenperatures are contPOI/USIN04/042333

such that C5 asphaltenes and/or other. asphaltenes are

EQTRMEH oM ulE FdTR AL RtA) Db &Nt of the
oner ude f eed. Reéggg? thl gdrgél&? 9‘%‘%2%&%?8%%1’ Ao ?ﬁcgﬁmﬁ)nents, tends to
redgrpdholiierofiope akmoanaitbe catalybier Addhioasily, fg: SfEPRREESURS $rocess
of two phases that my reduce

resul t.in formation
ma{ﬁ%reg%gi FOF Gxaple.fEPeateddeeataen of ierudsriaerl/iotal produgt gixture
BehleRBsshiyi 8 pRdduRe i At i Control
ma}gf conisacy{i rlig(E t errggiragdteﬁ(g&gﬁ lthyg?ogéﬁ&yueg%%ke in
cordirigtnroseswngthe Revabmtofltyestradafsditstiigrodire giitual thawse

mo e g TP B L0 e A oy o sttt Rt

mixareiay be biseSRAE ToHoAIY, MMy Sue RAP13E 10801 §ARElLdans are
control |l ed such that tenperatures in one or nore

flocgyationeatiasphalisnessomaghagsuds fepd gererallyQuenat ifthe Rtvalue is initially
L4 er 1 res . all.ows fo lective change jn
o1 R S 0 G ST g s
indicdtest the the cude feddd felitklyitaiie Gurifb ¥oih@ing TRSudd #4680 tal
eed.enters.a first contacting zone at the start o% a
progychyapdure sigbility <as assspted by Brijelte mpast bet aonisolled sheontrolling
& R8s | £ Ling. zone. . Ot her
co P e oo . B Wi gt Bhalyss, or
compimtienssthercef SuvhrcdntratipeoBtanteting euiidifordtsenmehalubs Eont8dlling
era) are t eratures in contacting zones that

t he t
LHSY. 1 TS, REsis - (WRIGERB UpiaKe crudsrip st vigptsomibinaions thereof.

fi I8§oreahBedimBhks! @XRL i l
100- 420 0C and asseconollﬁ‘%jg%lltﬁ)gct?(rﬁg%egﬁ%tg?lget%&rgghﬁlng{;@ﬁe

asphaiengs pag{greothprmasphaltepes 416 Gerd@;ed30hi RO A Bajniny thé MACR@oAGnt of

i §f { ' t tacti t .
the Ghdc REEMRech 08 e b NOR soBRE el Syl wrtpis et bigher
contgetimgtt@npdrimrestchdy resdlSin foRMtRAIIMEo HRIBEIAL MEE 'rl'eAdE@é/ {Hd

di fferent caontacting tenperatures nmay reduce
Stabli'ﬂmﬁke eidg fes4piabpreduct arikawe andiordife pfiolee or more of the catalysts.

' . the sphal t enes
ConB Sl 5 B A T TR A s
descahulhareinfa?qmmmgasphaaﬁng@tprbalrecemed tBHe 8l MOR dohteSf the
en the first and second contacting tenperatures are
Cmd?/ﬁegggﬁﬂ%c@ggeérbyﬁ rekiively gmalt agyoushch ot her. For
ex he, [ ot 2 ' i rst
BIRLR, endoddirth&its, cORt &G {b%dﬁ%ﬂ? Ff}gc%ﬁ?fsr??égﬁggh Al J(eglﬁ)&ratures

. catalyst(s) and/or a four cata a secC
1n onec 1Eee Fergactiasconeymaynied different. h@peredigpdtyisfifdrent temperatures

allofEREARGEe RIS bl B PEoRRE 0T 5 TR RBEHIA B Sy BE the
crud8f¥ed/stal grodich etixtafe. 1R BlidédBed &R6ls ia'?ir;‘;tr&@ntfa&tﬁr%ﬁ zope Str ti]'he start

contacting zone with the first catalyst and
of a pragesf-y Atfirgk contpsting iphmeratwapetha temesrgniedn theofisontnzeting zone.

' : in the second contactin
OthebbhihctilE 1Hliep R (R YRR, EFonkd BmREARGS. gRCisperaite, fourth
tempasiping |ct estern) medhetehPoratited Meoafadlts SRR tHaEARLbYiBold after the
f t h? TAN and/ or. C5 asphal tenes reduction in the sane
st cOn{AGENg geRf- vih kst CoEagtingdemperatusemar bie tomaage from 100-420 °C

and d ORI RhHCES Wl F‘{Jb i =3, Nk b4 gt
exanpl es of géup grtﬁrgrngd a%a{%f‘g%g%g{g%gﬁ/ds\%b ¢.%0 éon% or 40-

60 *(pdisisrantithian tie:, fimnebntagtihe tenperature. In some embodiments, the second

contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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with selected arrangenent of catal ysts and controlled

contacting conditions are set forth below. Exanple 1.
woe@pasmes on of a Catal yst Support. A support RMEUS2004/042333

prepared by mulling 576 grans of alumna (Criterion

(oY) P chi.gan Ci
relaﬁ@%fﬁ %’1(2 ;I%I\? El?/ ixegﬁg%gtagﬁ{ggéneg rcglrlrt%qlto tytg\%%rél?e ge?;/?g t%a g{egrﬁg extent
tharothe ghmoitdf ThNrand/oa €is dsghatterdTedidtidh 65 anyT ReheheBdHifst 2481 second

Jed mxture ext ruded .t hr ough Trilgbe(tm
Con%uén%ieﬁlpgratﬁF? & RetaRecds ovithin E gQZOfﬁM aithgsn cal ci ned

t
SuRor e IO EMine 30nd fad B B QS PG fourtn
Cataé)a?t 6) andch sappbedntactiag pbacedy inolude bitred barlysi(ydeaeded h@in.

d tq 1000-1100 0C
The M Rl BRI 1R i o 10 Ernd Yhasrgend enmacta rapergure

mayplﬁd@ll@@@ t (b&ﬁﬁéi P @t crucﬂ‘i%e& HRROFikst b&&bé’cg@%o8€ gxréthgﬁeaﬁ?sf) Eatalyst

upport, 0.0003 grans of gamma al um na
and/@f f@r@r@ta&ys{g g4 the higheooperptuerpriof todehtaat walth thert&hera:adlyst(s) in

the opfdor AR Rhe mAFHSuR Behis 08R 1A3) B G plariipbeHeduction
in thedrgleafoeld geldtbiead tHROT ANWQHAWRE ;s 8dphRlt@rd r&itBlish 1n-EH@ same crude
ore size distribution with a nedi an

port had a
feedp‘éi]i? the St pad seppng gontactingjterape@aturxans withia 1081Gal  nunber
of pores in the pore size distribution having a pore
diameter within 85 A of the nmedi an pore dianeter. This
EXANE S dermnstrat es how to prepare a support that has

a E\fqgheil Si 28 di st }Jti on of at |east 180 A and
in JRINE examp SG JURRPH PESPaTatioRctatal t mﬁpﬁ@tlE&%ﬁ@d gystems

withdseleRte@RAh Ak dRch: OF cﬁaly%tg gﬁi& N%%g&&ﬂ&%%grggcgﬂg chtlgn%g a?é\?et forth

Size Distribution W
belopeast 230 A. The vanadi um catal yst was prepared in the
ygi na i?.V\gport g{repared by the
pPedl uPIPﬁiT @%@FE%{‘?@M Fiujling

576 gamchfummm @ﬁt&ﬁbh @:@taff Itstanuqré REAPAELOP Vi hR|
Jialrs OF VOSOA wi t% 82 grgrrs @? dei oni zed V\C/gtyng{whlgan’

Us A )p‘Mﬂa)éS% pemseif ratemnddsranodt glatiel nitrigrcivefos Bppumttes. The

0§ g PRy 1S BIB AR  EA o
125 8l SRS n ST 5 MRy CALL T

withegpedigmpere diapaeteprafhs2 d. Vizercattined support gaapiacdd in a Lindberg

t h th bal ance anadi um
oo St S M USR58 5y PR 1, e
held ﬁ)m')ffﬁs B gerir @rhovts B89Poddce ﬂl@%@?}ﬁ)ﬁ/ O MR pPbrt thcPUed gﬂek gran% of

and a surface area of 110 m Add|t| onal |y,
supppHe0-PYQagraps o ermar abenias, G.60 @arps)p%alphazzdumma 0.0208 grams

t t cat al st had
of d%ﬂa}#g{ug? %ﬁibhé’fm?gg&gé’ gffqt%?t]ﬁ gluniing, 2 ﬁ gi;nélnag EH&%}[ dlfﬁfﬁqtgn
The suppoyiihed denmiastared 6] 100/ PaRbadond] i [p@fé Wiude 600. QWPcrﬁ3/g The

alyst havi ore size distribution with a nedran
SuPpB’btﬁI@délpﬁFFest‘@ré} 1%5{1)01} wiih g medmnpore diameter of 232 A, with 66.7% of

the total number of pores in the pore size distribution having a pore diameter within 85 A

of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng

a Pore Size Distribution Wth a Median Pore D aneter
wo@Roodel9enst 230 A The nol ybdenum cat al yst waBCT/US2004/042333

prepared in the foll owing manner. The al um na support

Exa H{[ﬁpgr ?¢ema{lnﬁ Oﬁ%ﬁgdl%ﬁ Ejr i:al ?LI I‘ii{l’lng g%l eggﬁl ﬁ § E%Qutlon

redgrfiated W tilr a 1Dl geTrranT rmpregiat 1 on

WltlﬂaeMad:ia Rbara Dinin mﬁmnem 2301 Aut vaaa@alun{ @@ﬂmdvabxprepared
i ning 4.26 rans I\Ith 2Mb207, 6.

in the g %l@{l?e]’g rﬁ?ﬁsﬂ yg;nng@ rep@reg-byé}p%lmgth@fi descrlbed in

ExafiprRoe e nabAhAsd (JVNE%)vanﬁﬂlgmq? gilelg%ﬁ’d'ﬁsso tio ?&8&6&%@' 0C

water to forma slurr
combinind 7.69 geoisuafi \GDSOf thh 82 goin st deil'dmzelde;aettad /s pHWif itl@solution
Vmsag@ cooled to roomtenperature. The pH ofthe sol ution

5.36. The solution volunme was adjusted to 82 nL

W trie dRinANA &GfhoVRL BT g) \ﬂb%@ké%{h 8 viHPRO VinddhiR nﬂﬁﬁéﬂ%}mn

was i npregnated with the nol ybdenum i npregnati on
SOlu‘Q@il,@ge for 2dwacs Wish o@:alslonalsagmﬁdm ddehst 1a8EIC fagkdvetal Beurs, and

C for several hours, and then cal ci ned

thenéf‘ Cwé%@}& (¢ Tor s . Theresuliarg gaialig C@%Tﬁﬁle9§t04 grams of
vanddR1th Eﬂep ?féinp opﬁa‘teQ%@ r@lﬂ?fhe @f%@@@ﬁﬁ'@%ﬁong I%/gmadlum catalyst

cat al'ys ance bein ort
had apbrgbireristribationl wish a hediaa pprrdiameteeoft Xt A j Dpdre ablumetdt 0.69

onn’ R, S fr%a G s, dafionatls RePhof iasapel imbarghpores in
the fofe ﬁ% @ikt EbR bAdhe VHIRIM O5ta R 18 A {Tﬁﬁl@?f‘i— %v1ﬁ1'11%?0 A of the

di stribution of the nolybdendm cat
med@nm@mnv\ﬁerm n 86 A of the nedian pore di arreter Th| S

sl & ar a n, of
et O <Saf BT RH R baPsBraRas SLa P Sertor B agore
size tiRtHbarion it aihacnaﬁ pore @fandterl Fableat 3804, Exanpl e 4.
epar atl on of a Mol bdenurri Vanadl um Cat aI yst haV| ng a

Wlt M—&ﬁﬂi Pg%) Pf%méligﬁ?ml E%?QWAV aﬂ)%qné‘igl}x?enu% aia[%sﬁgvﬁ

prepqmeé paﬂle do]ﬂxywﬂng enamaéh Athe dsing b@ﬂ)ompr@mmhethk meMasd described
o nated with nBI ybq nm vanadi um, i npr egnati on
in BXeIE O Greis gl w0 eI Tprasnaton IRV, vibe
moly'EHéiﬁm@Ymﬁ@ tﬁh@gmaoﬂ-ﬁvag f)ﬁ%egfbg(c% dﬁ&%@ 03 Gratnlf
rans of grans of ro er oxi de
WHSMQQ7, 638 Enangﬁr @ﬁMoﬁﬁ, IMmhaﬁM%ﬁjﬁe (. MEAamsanfd 3. 28

oon R LA, T B SR ord STl
was Hd&%dh@%b' ed &l blis!scﬂﬁ‘tldﬁﬁ%’ tH@QJli%lg e hORM %mgﬁés%os%edﬁ)

second sol ution was made by conbining 3.57
roorrV@E@arawr@ hTh@Pﬁloﬁﬂ? sotutigeiveniSZéd Thatselutioll hfeluﬁner\sms adjusted to
82“&9* 188,80 Fcond sol ution were conblned.and

|C|en J&fShi zed water was added to bring the

C T dledimuppérd (1 00 kRt wiB uhpre%aataa Wit thd ﬁbf&bﬁ&ﬁm
. ol ybdenum vanadi um i npregnati on sol ution. ThHe alum na
lmprmtwrwrl@@@mag@d feir £ hotuts emﬂmfymjermh At iatioaddnied at 125 °C for

Lutio ours

2 Wi th
seversglg §q QULS, 4R :t}?eglgclaﬁ:g:teld&ﬁ%o %9?01‘ 2 h%ﬁlrs "ltlme resultlng catalyst contained

0.04 grams of molybdenum per gram of catalyst, with the balance being support. The
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm3/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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% of .t he tatal
ot R e e g S RoreS i ket e s

dried at 125 OC for several hours, and then cal ci ned
at 480 0OC for 2 hours. The resulting catal yst

w@omsasivetl, per gram of catal yst, 0.02 grans 0PCT/US2004/042333
vanadi um and 0. 02 grans of nolybdenunl with the

totaplﬁlrﬁ‘&@%f B@ﬂeﬁ‘% BEPBR dize d-m | tikon (gquxl s %@i@ﬁg’h lég'&ll sthad a pore

catal yst had a pore size

dlanpﬁﬂemﬂhlar%étﬁeﬁftbﬁ n&@@worél'&uame’eaxarrpl e denonstr at es t he
net al Cblunn 5 neta

t
P ik PRt R eperirion ob A O OV cata o a

pord)si)ieedﬁﬂrl@ﬁ‘@érﬁvltl@ﬁ n#ddidrBRed daRtefof EXRAR bgo Contact of
a Crude Feed Wth Three Cat al ysts Atu ar reactor
Examinle 45 Preparat of ad&elybdenaanA alns

J _ _ ) %roeghout
& Fedy filling
molyﬂitﬁnﬁmaxaﬁacb@fh\bﬁﬁ[yst b‘z@s bﬂéﬁﬁlﬁ@ Y&ﬂh'e f@l‘l‘éim%@ nﬁeﬁ‘lﬂ@ﬂ' "M@l alurha
the reactor with catalysts and silicon carbid
supRoplp PEFPRIgd by themethad Natceibpdinstxaniple 6, wmm@;regmyed vthoh
' t o _hav
mol FdehFaGRL Mol o SRR Rerdesa Bt T sgtution was
madebg combinind 21 € gramsA (NGB}, ML, me% i3 lo VD), wsts Brafl of 30%
unt of silicon carbide before | aci ng

by Rt R BT e ol manp aEing G Aoandst 58 avas of
demﬁf%@&: (&%Eer -l(l)-(%"]ﬁ)t &S a)E: teg}?e {llhr9¥vh&é§) Bée{??d {oebgig(?wg\i\?gg%l{l%?n of the

sohdSl IThedmaate(asdjmmtm wascaolei tb iredte terdperthe. bot t om of the
tor serve as a bottom support. A bottom

W%l%df WioRgrRsBRdS: RYSombiring 8- 57 £zamssl VRSS. with 40 grams of
deloﬁ’ﬁéd (WaRPethOfrst Mudn éﬂ?leseﬁdrl SARiGAT g@nﬁg (Lgl{élm W Picient
VS POTE

bottom contacting zone otton1ca
deiomized wdies was iddeil oo buing thea:on‘rbdledrsohmlbﬁ valuareden 8Qfm17t$ yhsld the
of pares in the Pore

tedvigh the
molﬂfdeﬁthﬂ/vmluﬁﬂ 1rﬁ91regn£ﬂoﬁr§31u@i6n a@é@ 601 AR %B %l:é’a%fonal aglt?tlon

cont ai ned 0.095 grams of nol ybdenum and 025 grans
drlechatclﬁé 1°Cder seyerahhairs,catl alhqmsla cmdtau 486eC kfai Ziaes. bBiengsudting

N L YT
molybasias ! wiltgthz ®ARNEObJiRE Sappof ek ﬁq&%&feﬁ&ﬁﬂvﬁﬂa&ﬁﬁ %ﬁtalygﬂxad a

m ddl e catal yst had a pore size di'stribution
pore gizg dighihyesion vathaar@@élﬁn@oreg@amctewﬁwoa% 7% of the t ot al

but
DT o holB QA0 fheds 160 AP Sp ot & £ LRI Wi B ol
meta]l'tm&almtdﬂk/mg@qioaé yis¢ diseidbtiabmeeth Q. xﬂé?dugfpdf@ dRinefdr Ok 8l 1e A0 d30

A 0.08 granms of nol ybdenum per gram of catalyst, with
* the bal ance being an al um na support. A top

Exalgﬁofsefg ?’%{?}ﬁtﬁétj df%o('jﬁlcﬁeaif&ﬁ il E#lléé %a@é‘ﬁstg nﬁ)tuly\@ar It reacfor with a

centraléy positionsg teombwetlivag egaipped Wik tlte@moaaﬁgadsy@ tneh@@e a

e sipze distribut | th a_me re dlaneter of
temp TGS tgﬁ(al g%Wlaéia e%%}gq,%ység qﬁma@ rnggthgmace
betw&dn tBatikistvell Whd fh tnher Ral 8nge rdeio gv1f?1rdafg?§s't4 2hd 3R Brbide

al um na support.
(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top

contacting zone to fill dead space and to serve as a
w@e@hioeto2yone. The catal yst bed was | oaded i nt BCHUS2004/042333

Li ndberg furnace that included five heating zones

COrfasPoRd h (o]0)

ano’llr hEot t o%e%g%% éth% r%cg%:\gés £ %%eht%p gfﬁhte ‘?ﬁcg‘]’dg 8}6 bottom of
the fBhetor abilicyistabide mes $dst1f1010h£1€ht h)he botobosiliae Rectar @ARBRUS a

m xture of .5 vol % hy dr’géen sul fide and 95 ,vol %

bottam SuBRT §Aotipmn il ¥R siligen errbidsanixRd24m ) Wanpesitigned on top

of tHe sst‘hédntc%fbl@é to%ﬁﬁ 9%%’[’[%&13:55{&@’[1 Zoné0 I’I‘ﬁ%o@éﬁl)catgf s{ 19adfaa pore
catal yst (silicon car ot counted as part o

Slzetdlﬂ’erlmﬂqmnmﬂoéﬁ nediaalppst dlamé'enpﬁ’r"bﬁuw&h 6617% bitthe total number of

acting z were i.ncreased to 204 0 0

pore§ R Pt e SRGHEP G Eatinoh FopmBreo iR 00 A af bemedian pore
d [
o eneenp s oGIEnEOT00S Bl ITOARLE ol 8/ DR Yok of
nickebger @rm pé?athldsk witiT e badaica beinggnzbmeisa swppertmai nt ai ned

at 316 r ncr ntally raised to

376 Bt B sgRs oS T i) e BotsoiropnSe qpne
bottebtactIiiezdhRd &t 4G HRNESt RIS z8hd. %%fd@le%%llys& fad a pore

anbi_ent tenperature Crude fromthe Mars platformin

sizeWisdrityiion vath aeilien parediameteredB At with 66.8% efthé totalmumber of

B {ED Ty ETRERRAL By 20208 PRI 2 et o

diansaerndihie neddlie mafﬁﬁybt e@nlaindd 002 grambhd nidkeendf RESIgwas of ed
totheto reactor. The crude feed fl owed
molﬁrﬂ%%@m %ﬁ?éxstaz‘wﬂé‘fhetbabn%bﬁua%@n HymingRppor.-ddl e

cont t%ﬁtcbﬁgfsﬁ’ﬁﬁ@one%fﬂl%ﬁﬁ&tﬁ% dx‘ﬂg) \5&% sitioRd &f{o Y

support of the reactor e cru fee was con
midgie chntectoty zohe thBrpattap yettscting zone Phewprarlyef hdalyajpmg eize -

t act t fol.l t f
aistsfiFion SR SEERE pER AR oo B LS piEinthincl 04 iscsot or
moly’u&i&nlﬁﬁ% N AQARBERRIL the BaMn¥@ISeidy frimharil§RG RIS AHha

was 6.9 MPa (1014.7 psi). The three contacting zones

SUPPREr e heated to 370 OC (700 OF) and mai ntained at 370
OCSflﬁBn %%1%&2&%%03&-%{{?@ 5@{0 Of Ht ggn ﬁétg{gezﬁng ﬂonﬁﬁl ((‘?haacf1 s%ace

Zones were creased
and foolehevis ngpraeguanee Tha éaaBet lﬁeﬁlﬁasﬂ&édeﬂ @fto EQQM&Eg frna2B¢hat
. ‘%@ n ?8 0C (730 OF) for 500 hours then 390 0C (734
incl ‘5? V6 e HEFORBLIETERANd ng e thespigheatzqnea the e, mlédlezamidoottom

contmhh%%ngshgnéﬁg%ﬁﬁfﬁ (that is, the crude product
gas) exited e al'yst bed. The total product

wadh¢ eatalysts oede mhﬁdrdd)yga’sediuamg dgpbasanisapact§ 061% hydrogen

TR e T T
mixthifeehed YSIBT® (WA ofeAs Wakllysp Ysﬂ?com&%ﬂel WAY iR @&Jn%d e%rpart%ﬁhe

exiting the system was neasured by a wet test
volumg©f gptakyst) p A eaperatunessof|the ¢antictial tzqnea nwlreymd:alsad to 204 °C (400

o 8 LR L 0300l 28R ARG Sl Bapne
zoned eeey intreaskdigtrgitntily GEIIERTRG00PFCHARAS %f"l 8°C @(}J@ er hour.
product properties are sumarized in Table 1 of (%

The gontading goRas Weve mapttained a6 °erforan ks dben 1nh1@d1en‘paél|y raised to
370 ¥ @8h OF) GVt 4ot ARG a3 R MF two hours. The contacting zones were

allowed to cool to ambient temperature.
Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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content of 0.0075 grans, a residue content of 0.255

granms, an oxygen content of 0.0007 grans. The crude
w@e@doeiozhad a ratio of MCR content to C5 asphedT/@Rm84/042333

content of 1.9 and a TAN of 0.09. The total of nickel

V, ' . pm, The Iives of .th
proffleg GBS IR T 1 . 3P The BRI (1§ ledas vt the reactor
Theavredefyed Heded trpeghathe pehédt VO top y@Raxing zbik, n8adE BoRbcting
Zon%,g)e crude feed. The catalysts |lives may be correl ated

R GOBFASHRG ZoRce 25 batloal suppartys thegsecton tThegryds foed, wes

too]h : incr es.
ooty G 50 s PR B PSR
condlitiops (ete"ap folbows: matooafdiydruigen fad foahe trude fded @eovided t€he reactor

[ (bed jn,thi le. Plot 136
was B3B8 L ARSr SE st B, wHarensresias i MBei(Ho14.7 psi.
TheZRRE So186t oﬂ%@req{eat@éli‘fb yan R0 °ﬁ?51¥(ﬂﬁ£i?1§lgr%eg at gﬁei ?C for

feed with tthe top, mddle, ottom cata
500dopes; drenpgratires bigthe tired ¢amacting eonddBilere fhen liscreasad and mAGhtained

. I h o |, mat 20 0C, F the .

n SRS O EOREEE R T S0B, S ek e o s00

houtsDien BB@ °C Y I if6r 1BOD h¥iudsYarf théhSoLat gligsty f@ﬁ§40(¥’ﬁours.
been affected. Typically, a pilot unit run tinme o

3000we3giobpmeut thetis the aruds prasiugt andegas)ogxiied thressatdlyst bed. The

LR Thi emonst rates that. contactin
PR L8 LS AP SRR o a T S cpato
the Wit pradoot wasseparatedantorid @idPeotutiaadBher G inpiht tb @RSdystem

d additional cat allé/st s. having a pore size

180 A
Wasd’?eé‘ts‘:‘fﬁg Bt/ PERASIAION caniRlara tap sxiing thmersiem wes lae¢sie;rﬁgié>y a wet
test BRIMEEYe gIQl'd% ?R)dﬁ.ct W ri@ﬁiclaﬁféﬁal)@%f{g? ??t%%?lln% %R}%é%hlt Rarcgntage

nunber of pores in the pore size
of cppenedisafihecrudé ploidnct4 Thareshits higtedrediaasrapey o thé derehehed -

) .v%i&t h cotnt rol.l ed conttac(ﬁi g% %8ndi tions, produced a .
Welghl PETCCRIPERS L EOMRAREDT, AR BrOCHY REPRATRSS S BHypimarized in Table 1
of FI@asured by P-value, crude feed/total product mxture

stability was naintained. The crude product had
r ed\ssbewIr ANTable d uidie ¢rude prodeet larsln pergramrod duxdle ghrastuict, arsulfur
ude

s ed t | ati to th
con @itz Bl SR SHRICCE 2K Fhbone S ePhedfesor 0.0007
graneO rEterdrudef prodect Gadigl eatiprod MUCR VRGN0 ab3iHeAds doRRRELF 1.9 and

A&{]oggr ieg of the.crude feed. Exanple 6. Contact of a
a TAdY gHie-ORe d Be (oot nigkeland sapadiummpst224awtora. Por e Si ze

5 Tee ! . . or in. a6
USR5 A P AT
tempenadureu{THRYBEN dersontimritngih of thetcastei fogl. Zhirasalytalias Yisdy be
ul fi dj,ng net hod, thod of separating the total
Corr%?tfi@i ﬁ%{hegﬂﬂp%tfl tagc &?t)bf‘ing 1 ﬁ‘éleé‘%ﬁ’ét Ptk lifger e
decrédygs, AR BASIneRasek! PRI §i8 a%’f%ﬁ?&a?fé’ibresgﬁtgﬁoxg@f W&@@v&@f‘s time
I si I'de. e

mxed with an equal vol une rcon car
(“t")dpuigeprp eaeent pbiketcordefeedrip ot amtastisg Zomamdesveibed in is dxagple.
he,reactor. The reactor was

he b f
Pl 5 RSP S s R 251 gt P o
time $od donQittia@E ivde VRISwIROME kb AEEdIR! ardd BRI GG a

.reactor to serve as_a bottom support. A bottom
majoiy gf s epstimeciba WaBBiod therortagiieg 28BS onig)chaegsd approximately

20 °@OFkdrh @rﬁ:%glaﬁoelg/ gﬁb@fWEX%%, ‘iS[iV!IE{S%%QSi&% rtg E:Sqleinatté) that the catalytic
activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedi an pore di aneter
W@R00sAFA25S Wi th 66. 7% of the total nunber poresPCTUSIVE4/042333

pore size distribution having a pore diameter within

t e ottom cat a
22 ik E 000 A5 R o e BRUSAR GRS nvin
a poné sikedispibutigi Wﬁﬂlafmézﬂérﬁﬂ)c}fs HlanYUtérfbffahEaﬁaB@rﬁ(J@l@eﬁidﬁQ)nal
upport. A top catalyst/silicone carbide m xture (80
Ca’fagﬁgﬁ)h% ARASS tiroAistitgHOR wiitharmedian peredimaienin a@arrg@gvetween

90—]?23?, With SOELG 8('5% FOR GRIMAGHL W tp%?égqn thcf;r}?oré nge Sgﬁ%uﬁ

a pore size distribution
havigdig armtéedmmﬁateil@mthm 45 Aof G rﬁ&ﬂmﬁ pcbﬂeehetmétai \Aﬂﬂhmbﬁtlrollkﬁ

con s eT ALSH RPHISE BN R uRarict TS
meabi@ed %?Wa)lﬁat cﬂuﬂ@ ke 80t LpRdu i r@gta '11?‘%53 ﬁgﬂtaq%e]dz The

granms” of nol ybdenum er gram o ca a
Cfud@adr@(hl@ehzttbredgcedlm’d?ﬂ ,rraducsd INi&oHe camtbntdmduasi quifai tonvene,chnd

t tacti.n e to fill dead spac
reduf bR ep i elo e e CRELRT: 558, SR diesitimeoniaglige Yoo
conteRBsiare el pRILERERO0Y f1409RSRhS R ropMGésusarl AN feed.

heat i ng zones corresgondrng tot hepr ehet zone, the

80 A dThe reactor

: be Betveen S0 7 1
appa'ﬂil;as (HXUG&& foete nﬁhbm@dtcbﬁt‘éﬂ’gé'f doh&cﬁﬁg,eftﬁﬁh) éétﬁ]l@st sulling

contactin g% zone, bottom contacting zone, and bottom
meﬂé%f; Brsthod At senagating dbg iofal prfhﬂéwt:fm@deethe% af gasdyzengrihe exude product

werdMhk @arﬁ@ﬁg' d&%rlﬁélﬁn%ﬁm d§| SeAdh & s’? Kas ﬁ?%eq o Qﬁ' gcgut%gsolume

gas. The contacti tTons re as
Ofsmtomgeuibldgen gas to the crude feed provi ded to the :

t N 1000 S LHSV nd
¢ abé Bhge T Bvoiye f‘%ﬁ@wa? 9:3? e Tophef e Eighibe beigom of
the 1é£lﬂ@r5 THRIBadiGavRdilled f%@b%rﬁ aDRpAk )cheafﬁﬁo@ﬁig%ﬁin&e dSlﬁEon
260 0C (500 OF) for 287 hours. Terrper atures of the

carbidgrivagdrosiignedaidke hastom ofiba réagtor éassere asmiboteinn SuﬂpnﬂdAr bottom

co 0 ORISR AT BP0l e gt o
formDepottomn cr&ﬁ@cting ubse. HEEbdtﬂ@ﬁﬂcaﬁaﬂ?st@l@d a§ofk §k) dlﬁtﬂbutﬁlomth a
hours for a total of 1173 hours. The total

medign Qe diamgier a1 b, Wit 6 86 olhe iosa ngE[PsF BRIeyindle pore size
distrR%i6h hBGH 'a'ﬂox?i%ﬂﬁét@r éghl-lr;@? ALPHE IR%&%%'IU% ) avg& + The bettom

aver age an aver age
cataldalrlhdgdq:ﬂ' @ tegsimgf nhgbdenudenp |Ocﬁiugrhml§1 aflnicke heggram «ff

&L ude RE oglazct 0. 0023 %vams of sulfur, 0.0034 grans of
cata é’%/géth & BPRESUROTYGO, and 0.378 grams of

r eal {dpeataNdMikid AR @k At

are | 1|dst el§€| n TABLébgfe?ﬁ&E%r%?@9&£ rﬁbs% pgilggﬁefﬁr&gy 6F the
bottere ﬁ@WQQW@tZ@QG tOhfarrn &m@a@ontaqmgwncr uitle tdpsmthl)m hind 4 pere size

o AR LR AR s

pore€ friitie p@fe@ﬂlé&ﬁstﬁblﬁionhﬁdm@ d@‘ilél Gi@ﬂleﬂ_e?\%th% P@AUFeRE median pore
Ni /V/ Fe content, and a reduced ogﬁlﬁgen cont ent,

diametar o fhe topt cgtad ¥ s higp P08 ezsaras of nigked pudiB. 12 geatns efhmolgbdenum
per grﬁﬁ'oq Yataly S (V?tﬂttheat%ian\é%emg alumina. Silicon carbide was positioned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The

catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the

respective properties of the crude feed. Exanple 7.
w@wsac12df a Crude Feed Wth Two Catal ysts. TPET/US2004/042333

reactor apparatus (except for nunber and content of

separ gfic;n%% (ﬁfg{?%%éta) g?\ﬁg%%%tﬁ%%etn?% & ys]izgc.i d’ﬁ%ale 2, FIG. 9, was

fed cathaltysof thelkdactdi.nGheraiube ﬁeemo@veﬂhﬁroa@mhe pecldesine e
le 6. A crude feed BC- 10 crude)  having the

i n.Exa
confActing7q q@e@‘)@hﬁ%}ﬁw@a zZppe, pas battam spprart afghe W&%tof ebhg gyude
r oygh
o s LRy ECLSSP R cul i, 610 e f kil Dol
contzmhn@cdnd[tg)nz ovees asdiotoweatratioroShyairogdn gaf td the crirlededdl provided to

the 360G 5N LRt 5 (00 SERR LT sy e id et vereParP
a 0Wﬁ$ p§§) N ey ﬁ%@neﬁ 'T?l%/e H@a%edztol'%é PC?S‘(% ¥\ and H{a?ntalned at

.9 MPa (1014. he two contacting zo
260\/\/&(@0@1 %@tfedzmrim%ﬂ‘reTﬂdeIMHIGG 084® 00 c@ﬁﬁ&lr@?zoneﬁwbmtthén

1007. h Th d
incrkdi nTRalfingt 8 R RalaREea bl G5 0oy 350 haws ghen
2880 (550 °f9rf@pmaws thoAE 16 °ad g0 Pm%pﬁédlﬁﬁusl afld vﬁeﬁBﬁB ©é (650
cal ci um m of sodi um 0.6 wt ppm of zinc, and

°F) {r § gpnhepgrs rﬁ@t@a‘@%ﬂ o timp ef’ £ 3deoups: od?ct had, per gram of
8;31312 t@ﬂ'a%ﬂggl%ct te‘té%lotﬁg F&\/@g%ng (’V&g gépﬁlga:r[éd ﬁgcrbt% rTﬁxample 5.

ThercewdediteducAtat] 4r m&ige [ArAer Di4esndfin h{?tﬁ‘ag‘ef MPIEgrﬁ{fl@ﬂ Y€12.5 during
are I|,fted in Tabl iléﬁi in FIG _10. This exar%&%jr
Progesiivth s Thegrude prodyct badnes erany obrudeprodngidd 09 Segrams ofsulfur,
I

000 e SRS el B ehins U VOOR AhG 05378 Brleirib i, D0t
prolxrmﬁ%sdlﬁdmrirdﬁ\proéuqtemjmﬂ inEABLE &lin Fi®9.sodi um  zi nc,

ot ass cont ent ile sulfur

PRI R RS bl it U e b ELw i SeR el baving

pore7 ﬁ% dl%%u&ﬁdmﬂ}p@ﬁib@ifan bR di&ﬁ@t@?fn' M@n P RREL @ﬁl & A%@duced
crude feed. Exanples 8-11. Contact of a Crude Feed

a crygerpyoqusi thataades spdiicedyBAN nes redneedaNi/ VieicontsnCand actdungl oxygen

i t t f t
con RIS AR T L RR R B B Pl e i
conteni dfdhagrudeploddst veae 99%@mllopmﬁuné reWﬂﬁ@pﬂo@BrtﬁEbmg crude

dlz;md each crude product analysis were the sanme as
feedjescribed in Exanple 5. All catalysts were mixed with

Exadiglé ?Oﬁoﬁ?icpbf’z? drﬂdmg Wik *rgfgi@atg{‘zﬁ&. RAL Ee‘esalctr?]% %@g@%as

car

(eXCEhTéOCnmdbﬁrfaaé dorftbrowf tcbmtactgig maed), caAgdgrthavatl prodeitseparation
of th reac or t bot mof the reactor.

et pR PR e e sl St e Teetbo e o e cgsoribed

in Ek@aplk@ to serve as a bottom support. Each reactor had
a bottomcontacting zone and a top contacting zone.
Af tesrudhizee B8G11Prids) havog éleqammrd@ smmm::mrzeds invBatde 3, FIG. 10,

s B 0 B 2 R A H o, o
contacting zone, bottom contacting zone, and bottom support of the reactor. The
contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm>/m? (500 SCFB), LHSV was 2 h™, and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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of the top contacting zone to fill dead space and to

serve as a preheat zone in each reactor. Each reactor
worwsloeaded i nto a Lindberg furnace that i ncl uPkerUszm4/042333

heati ng zones corresponding to the preheat zone, the

t\'\nl‘l-i:e]o&ﬁ%cﬁrg%&a ﬁgcg C;‘“ﬁeer de f&ﬁ 2@:}1{? Sup grgée AlPrI1 gravity of 16.2
durmgtp&bojesilrigl The(‘@ﬁdfﬁ}&bbud&ﬁaml HWp@m(cﬂ‘&aRﬂiﬁn) 6M¥ppm of sodium, 0.6

posrtr oned in the bottom contacting zone. The cat al yst
PP 7ce andyd WiRpym pf pAtassan hRg crude mr@éu@trl@dqusfgram of crude

xpﬁg 1 of

m“%ﬁ%sp o?&g%nmrtﬁi?%e'gaﬁgﬁggbﬁer qr lgééup or a230401

gramp bf/tedienemA dditiahal ptdseirtidsad thecarn tbd piedmmtwlﬁseec( ih2TabieB) in FIG.
with the catal yst having a pore size distribution with

10- 3" nedi an pore dianmeter of 180 A was positioned in the

t oprigeBtALid @&n@rﬁ%ﬁes e c&%&f#ﬂg%@lﬂ{@ dg@(ieai}eéf& trithafk ?eleclged

total content of 0.04 grams enum per gramo

cataystsawiths pore\size ldistiilmitivak ame snge bHig-3 S@Aqm)dudedra crnrttel proéutt that

hadFpER LA RS i oo Rt Bhd BOERUI EQa il

sulfaeéctetst VOl dofiRht, GAd RisttRie Thaieat ¢F tﬁé‘&u&@'ﬁﬁod\ﬁ@tswere 76%, 94%,
positi oned in the both contacti ng zones. The

anddﬁé%r Qﬁthe@smnym@ngmeegﬁamercn@atfmd/st i ncl uded 0. 143

Val‘iﬁlmp@mtacﬂhgmbmhdeﬁy nE@@traécy@ta/ppaﬂau@ Qékc@prrfbt ﬁhe rfﬁ!rﬁgeﬂéﬁ
2 cnB) was positioned in the top contacti nag zone.
ComFﬂteOfrﬁS’PgﬁBH%%ﬁﬂeé)aPaé%hﬁfalBo%fr,mﬁﬁ’élgé%ﬁﬁ@dwathmt Brodyet separation

metf;r}%{f] ?E@ Eédﬁg:r&d%%?@tfct Effaﬂ%éé Fefd:th ﬂbée %J%%{%é&%b]eg’m Eggmglte 5. All

denum cat'a yst as” descri op con
catapstievat nixahplte smcmsarhldxeida wblmeshtio 6O paxey dilicke cﬂﬁdde to 1

phbl 5 O R R b Ao S e v
fron§ efeatby 6F he 'rédcﬁb@ RS the dobbSoTheeHELSr. (S‘iﬁc&ﬂ&}blﬁ@%as positioned at
ositioned in the bottom contacting zone. The

the ef ¢nsh reagioy bulsenymdsd edteim suppaity Eachi mttunlh@ﬂ, a battom

cont%tﬂ%? %.g(.tl gl CO’I’l‘[&%H]ng g[i 3?%01: g?at%%%%ﬂﬁg%}% gargé‘e tnﬂxtures

weré bbcéthin&ﬂ@&)rﬁe&ﬂtlﬁg z8thd4Of RACHS A6, Elhceﬁler@kbiaéi Wﬁb’ Pbsitioned on top
catal yst/silicon carbide m xture (12 cnB
of thedep ePHALmEizZAng Wl depdopaccanditpgerye ava p eatm@ngl proragh peactor.

Fack ?éa@!o}‘%g%%& g@o ggg@bt@%efuﬁ}awﬁm Qp agrr?lg} SEHEZNS of

corr&@)onénng tavds p&eHeatezoael tht: h\wcdim:aitmg zbnlesalihd)t?he boAdmaupport.
for 12-24 rs to form

t ndt B Gatlerte gt elaurﬂzsalm S H&Iiwlré\?rﬁgrspﬁﬁcer Gpifle raxture
(48 &HWWJS' p%@i@iohéﬂ ﬁéﬂ% Eotfom Ebdeactih % oy @icff S}?Jr%gam of

he reactor in These exa
catafy@‘g@ 1f4|6@\mms Qﬂmdugtﬂenmhe Op¥& Igeqanns of nickel, and 0. 021 grams of

phosphorus, with the balance being alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.

72



10

15

20

25

30

zone, top contacting zone, bottom contacting zone, and
bott om support of the reactor. The crude feed was

w@omsacioesl with each of the catalysts in the pPErERNE4/042333
of hydrogen gas. Cbntacting conditions for each

o e Pt & ALk RY BB Ao H00 cobidgmixure

(48and) waepdsiticaled i ﬂ'ﬁ&i@ﬂﬁcdﬁfacﬁﬁgl Borey's tIﬁHhﬂ@a‘-imﬁe@mMDy%denum/ cobalt
2.0 h 1 during the first

Si
Catar(%fﬂi F@I‘&eﬁ@oﬁﬁaﬁ’é’%mﬁ@f malyhderigh O Qiezrams pheababy, fmdlo @Zirgrams of
Tenperatures in all

pho%@ﬁ)trgsg‘?ﬁl} g{ %&1@29&@% h@%éﬁ%%ﬁ?ggo OF) for 500 hours of

co nAamlybt@nulﬂfda’aiysﬂﬁiﬁcchmﬂﬂﬁde intetutes(1p %Eréy Wag goditiondt in the top

nf tactin zon %gfre controllgg as follows: the
confacHRE Fopey rlheitpoly prlenpig catakyst was thesae ag ibthe dpm eentacsing sane of
14870 OF), held at 354 OC for 200 hours; raised to

366 0C (690 OF), held at 366 OC for 200 hours; rai sed
t o [3Exan@ly 7HOhaOm)lybimiuch catalst bs 0Gcfibed MO tdpotonsicting zone of

rais d to.3 725 0Q0)., | d.at 0C for 200,
i § b fudeeun sbicgeatbine aif pesiciinedin e b sugecgios zones (60
cm®).750 0C) and held at 399 0C for 200 hours, for a total
contacting time of 2300 hours. The crude products wer e
perIp@éfﬁ@@Fel W, an angai@nﬁdtmobrbd@mm/mkatmalysydlﬂlogmarblde mixture

P-
s R R AT

molfybdenpmagiekd] icaalyef intlnded; wdgamrm 5>s;t @f@jgiﬁﬁ’\g of Hlolybdenum
1 are listed in Table in FIG FI'G

anpl es 8-
0.0Z5erpigs ﬁfﬁlf’lé%]h?@aq 0} gigms o ﬁh%aphaws{)wﬂmhquai@cgbema alumina
ﬁ&yde product ("P"') versus run tinme ("t") for each of
he catal yst systens of Exanples 8-11. The crude feed
hadA moB(balbnmn chtabyst/dibastcathife mBltotey 12 46Y) Wid2positibhed BNt top
46 re nt&ﬂi%P-val ue of the crude, product
con B‘ﬂ%ﬁ §‘§ Y SERTH gaﬂa & wrLide stmeas i t%lﬁ tanrfonfagtipg zone of
@@yst systens of Exanples 8-11 respectively. For
2 00 hours, the P-value of the crude product renained
of Ca’tlder Gemtthe Mars piatferat (hySof Mympemasaﬂiltﬁx@rtmrﬂm&dman

Ove[:l Ete r u I{aﬁlr% bt %\% %ﬁfbo %bi %(gf ﬂ?%‘ hc?”%% (é 6{1%%3035%@ gqr

Exaﬂpml-ﬂ Haling the pRpealed sui@sridedin TabRM, €. Pr VEhd@udS feed was
rude product for each trial, it rra be inferred

fed i‘)ﬁg? topred ts iAoy ladbese sxamples.{ Fhesrusie g Mo er dhraughvibe yreheat
zon% Itt%p&ﬁltaﬁlﬁﬁg Do BB E&;}Qct&gozrng )%?La'%lo&%rp éﬁsﬂcﬂ{ gf tﬁxg (&8 The

not phase Separate
crude-fewal was witacted witlueheh pf tidwatalysesrmitinegtesedbabl Nelrygen gas.

o T B B bt s
feed’ﬁuﬁnﬁ %gnthé‘tm% \géisa‘]ﬁS'O'N&i’l*/m‘6 ?R);O@%ﬁflilﬂt hlﬂf‘th@ftotgn@ g&ﬁ%o‘f%g&

upt a crude feed (" versus run t
S}’St‘m‘) lwaS 6&9( $101yEpsalreL HSV e 218 IS5 durives thé fingt @00 homs 9.

$.r hyd k
contite ekl o Nbur B0k O £0r L R oo hakcn IBppeRaes

in alC aén"!ildﬁﬁg 76N&HedTS 393 °EXBFOPE Ror 804 hourk 88 Q&ﬁ&étfﬁ%l YafieMN§Ho léours
ydrogen uptake by a crude feed over a run tinme perio

the télfﬂP% 8 @}1§0m§tmngoaesf weigeohieeNaseas fallasgs: Kietiperature in the
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to

366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen

upt ake of the crude feed was rel atively constant
walewosneesench trial. FIG 14 is a graphical PCT/US2004/042333

representation of residue content, expressed in meight

e L R A AR

tim8of2300ltoueach of the four trials, the crude product
had_a resi due content of 88- 90% of t he resi due
contlsrudsy prpﬁl@tswe@é»eﬂe@sallwwwei%detqmane TAN, hyd@gen uptake
u product
by R B AL Sl g B B PRI B Fomtent. Average

valweatfad gteper&@ssdfehs crofle E:)oﬂlmls efodBeddlin Be8ipe&t§-YEAY lis® in Table 5
Eoﬁﬂ in FIG 14, the residue content of the crude
mFE ct remained relatively constant during
si g U.@?srht gl Q I «“p”
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by contacting the crude feed with the catal yst systens
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contopif the wudg pr@dm%@md by lventaetingihe ofude tﬁ@domuﬁmefcerawst
systé%tls & ﬁ)&%?gs teres%{e tfv%ﬁg/ Céz%é]@%%tlg lT_T)IG ?AI the res1aue content of the

pressure an
crude product remained relatwely constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight of the crude feed.

WO n00ExedyRs e 9, at reaction conditions of: 371 PAX/FD04/042333
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r
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average VGO content of eacCh crude product was 115-117%
oxygn ¢dmepoyads.cont ent of the crude feed. The average API

gr ayi a rude pr.oduct.. o - % of the

O A EdBle 10 B efliA S BAROHS G P30 LD L R ey uirorend P
(10er1gs), phodustio Wt dedgeBs trudd Meabf t BENYH>5RDEI0DY SEFBY hBe

crude feed. Exanples 12-14: Contact of a Crude Fee

d
redugpiph ogruds et MEBPRGNEWIDE RS Bt 2ebakd on st eieht ofitcerade
5 20O L0 2 % £ 4 08 00 AR g
crudedpat, #teusdfaionetrule deedMOBaron@ntwaod .4 mit%Q based on the weight
¢ cont(?c%i (Elg zones), each catal yst sulfiding nethod,
of the-gd5 1564 product separation method and each crude
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crude feed, the reduction of crude feed MCR content was 19 wt%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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carb@2 to form the contacting zone. For Example 12, the catalyst was the vanadium

catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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period, LHSV was 1 h 1, and pressure was 6.9 Mra

W@ 1@346302%Hsi ). The contacting zones were heat eBICT/US2004/042333
increnentally to 343 0C (650 OF) over a period of tine

. A C.for a tota yn ti
Linfhe S ARE e Ble ol st fon S Brnaidgip B opechone, the
twoceometetih g eenes Adil the botkaQufporet al catal yst having a

pore size distribution with a nedi an pore di aneter of

350leach exanple fhe vanadivm patalystarsinrersied asdsseribedtin Example 2
andgﬁ}é& Q\gthathé)%cﬁtlc?ﬂaizgatg;y&t ribution wth a nedian pore

neter Tn a range from 250-300 A, in the presence of

a hIpdquﬂe $51mnmdd1t1pnaicbata¢5&t/ahedsmd&b1ﬂé aﬁmte QMStdfh3) was
that are_changed relative to

ro
Posﬁ p YhéiOHPmccPﬁf&%tl%e@ale Vi the %siﬁ}tgﬁnélwﬁ?éwﬁ Qelﬁg tharal |
mo@f’gﬁéiﬁﬁﬁ AN H)r&{a?&?l‘}}r ﬂh@?né?lfxocfctégc eHdf EREIBQH% The vanadium

relativeto’t same ‘properties of the cru ed.
catad\m/isthcon@tarmde druxmng(lﬁrw@éewss ptgs;tlcmeﬂ at the ebry canadting zone.

REF 12 el el g pemere GHenc) vae

ﬁfdﬁ@&li‘d thB&Sttém bOMNaf %
poscr ude feed for agmnﬁongg&%%%@gftlgﬁﬁggmt B&g% i

molybéenyerentalystprenapiddsy the mcthasladsherited naEwnpue 3N The/vEeadium

cat sk ot IRRe (T RS AT AT L o SRt B
pr dpeExangte UF, ah h&dl@lbh&lQafaB)%dsﬂlﬁﬂﬂ'1ﬁ1|\ﬁﬂ@tj03’0m3[) Réas gbéiﬁgned in
the Er oducts pr oduced in Exanpl es 15-17 each had an

PURIM conigetingrong.yeidh the atiﬁlélonﬁlcatgmt/bmyg the m@iébd;qnu@évanadlum
cataflfs% gsé glleg?x‘ég B EQshple UNEHE rv%igdnﬁﬁ %gtld%tfﬁﬁgo%u u%%ﬁ'ure (30 cm®)

non tic conditions
wasmoedmedmiﬂlhtdpmmﬁnglzmsco& ty and decr eased API

gr Vi rel ve k0 sity and APl grav of
b dfhtets B F¥rent Qlaon P orhe sipetiion: Newsy ok, thsed) Beads (30
cm@%fe%%ﬁﬂ)n@(? In GkR¥bitNetinglzofBY be possible to infer
that coking and/or polyrerization of the crude feed

wasCrude {Samtasd3asiny Brayilp Sorfxanplastlacts lofvire the prbpeffes summarized

in T%@l{elgo Lf;}‘:\\ﬁles fT g ?ca{éjgg%}? gét:ﬁln? St ﬁ_gsgru féﬁﬂglo%v%td o%tg}? the
prelﬁﬁﬂit&fel topf‘coﬂtfacﬁr{gezdhé Lﬁtﬁtohﬁ&ﬂﬁacﬁﬁg zbiteS hiRPbdttbnT ?Lkﬂp%rt%f ke

18. The contacting conditions were as fo

reaCéQraﬁhé cotderfges Wit \tvslﬂt W@h@f theecatabysts lprtbﬁvpnﬁe@cc of

hyd%cj.ég %Eic?%eicﬁﬁ% cgjgcﬂ;}l > Ic d g{éﬁ? 18 8$ fo?l%év%r FattlST hydrogen

gas totht antderfeedzmrneidedvasthd 7@0%“@ cneo S’/ o1 000 S CEBY 8dr the!first 86

ot s SRR LB o cont ek v
presS@eRiARIGENMAL(14~ N 8$)7f Phe cdd%t%ﬁﬁ%%ne@ Brd dl%%dzlggrsﬁalﬁ?i{lly to

was increased to 20. I ntai ne
3431°er(696 hHeyesa péripdofdimyd adiBaintaed at Bife°Pfavduotal nmagime of 1400
ho anal yzed to determ ne TAN, viscosity, density, VGO
ontent, residue content, heteroatons content, and
cCommesd e}&hlpl@tc@hﬁ)nktfhtérﬁfaﬁ&orﬁ&lt bBa BludO¥FQa r\‘zhﬁl aﬂéb m15 metal

during the tinme periods that the LHSV was
catalyighhain@@pqresize distribution with a median pore dlameter of 350 Ain

combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
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feed, while only changing by small amounts other properties of the crude product relative
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Aver age values for the properties of the crude

products are shown in Table 6, FIG 18. As shown in
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LH$ Vievais dycredsed te20. 288 tand nandaisaniteot 26 #riod hobe. t wo

catal ysts in the two contacti ngl zones in the presence

of IRFIFBEEN b defrairredyet #ag gealpreddodeternring TAR viscosity,
denﬁfewtﬂ% 'c&&eﬁ?ﬂ:%%lu%&ﬁeﬁ?ﬁ&%gtgngtcogfeﬁtf Qfécﬁ@&r{cem of metals in metal
t | e top

Aperatures. Contacting condi tions In
saltcofrgatic agdy dwengbe enepefiodld thasthe LHSY wasatll 2hh 1and at 20.7 b

tenperature. in the top,contacti zone was, 260 0C (500
AvasaalEs Sotse Brobfifiss S5 SRuRarolieT ot e oDk 4G, 15
( 1Q00shotinbBh TaBRG, PIGSRUIR ek RodudVii Hxhhbf 19 BRI A reduced

Contacting conditions in the bottom contacting zone
TANenda geduced Visessity r¢l@ivatashel TANIandttherpiecaatty oéthercradedeed, while

e BTSSR R R RS 2B b B el

A wielghs siiio N WASR GoflteMRa ({5 H1hlténddJohtentWes 41983 1 8" QBESEm of the

exited the bottom contacting zone and was introduced
MCRsegtephand Cs asphaltenes content was reduced relative to the sum of the MCR

content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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gas-liquid phase separator. In the gas-liquid phase
separator, the total product was separated into the
weewdocyedduct and gas. The crude product was PCT/US2004/042333
periodically analyzed to determ ne TAN and C5
I n : r _the pr ties
Do e A o B b PR B e
mefabsfehd crubi¢ @ed1The Thidurcdontbat derae chad peodibiNves SRO®sa¢he sulfur

sphal tenes content of 0.055 granms of C5
Cong?gggﬁ}e %%cf gram of crude feed. The crude product
hadEgginR¥es 88819 Mn@ﬁsftzgaeztggtg%nﬁ@tiﬁél %ﬂ%ﬁon%%g? gontrolled such

asphal t'enes content o gr ans as
thatpel H§Vathravigh ¢thauchmtastiog aate is BreateChhaasifhal, e s@spaediccnprocess

f t roduct was at st 71% of the C5, .
thathgs AR et b, Oeli_lfiff’a%e REPLRFE Wit gtaitar prrpettiss ailhe ability to
seleef 19 thartble 4426 &R @0k Redbfgid h(t)lmé% ﬁ{aﬁ%@%ﬁﬁﬁ%&a’cer than

was at nost 53% of the total content
10 reeligwes the contectinauptecdse tube Mrformisdinyessdieofedaedpiedeative to

0% of, the TAN of the crude feed. A
corfiiSfAlly Motapleovis i Amplloe Eosel e Hayeonihr fgatment of
disaclomitagdd dadesAS be @emBISddak PEbIuBL G AR kRS hiveAst RRstraints (for

havi ng a first (in this case, top) contacting

exappify Ffghqie &ciliigs).i s 50 oC | ower than the contacting
Exa QB?ncqfof G_. a Wntou Cahicting - o tg%ﬁlo &tuzrgsr]el“he

cononb@systdnms drdehe catalgsty ek ibie sttt as deserib&l hPxaPle 6. The crude

& cf%&hal thgnes conéent ,oé, %he crude feed. Additional I%,

oo R S RTPTH SISt GriR dRpledfin il al S Wradeed de theden ef fbe reactor

and @b8@Bed vahl 118 tWeSatRRBRREAE 145 cDRa G JoBEd 8%he vresence of
tenperature differentials. For exanple, re UekiTon <t R

hydragen topraidugen emde prodantd Bedivorpordimniones weleeperatsdient different -

temﬁérg lchSt from Exanpl e 20 was enhanced relative to the
eduction of the total potassium and sodi um content of

t heCantawtiag Roatu6is ih iMoo Bbeh 7otk rdad B85 VEHEV was 1 bl
constant crude feed/total product m xture stability ’

tempgriuEsinhe lopraontacting zopsavasn 268 “py(560 VB); aeatiolsfihygragen to crude
I | nt actyl | Lows
e T SRR nfab iy SEILSRY B AT 2
ex dhpitafingbomtipdial ih einelsot@RdéanaciBg abse warlets flfovaf IFEE was 1
Bl %m dga?3 t hatH’quave a tendency to for rggpol grger s and/ or
> COMRSHINELR AT HIRALICERS Zoncopes Hides PO Sb raatinsof hydrogen to
& foCkinP .
ek 1 PSS ASSCEURTENBres TS 209080 | A1),
sudie ¢epiioadat exitedtbe betitouednbetingy @nt hay wab ligrodoctdda@tthe

.he .catal ysts, thereby i.ncreasing the |jfe of the
s HQRFIE N Bien: MHbe B M GHER obpuras the 1 peadogiruas
sepaéd Int@fRAEr@elRbdiddand bisS ITHERRIR Pro it ﬁ/ﬁ??ergosﬁﬁgff? bfalyzed to

21. Contact of a Crude Feed and a Catalys
detexspige [WAN andh(h Rsphalteries contaityst and/ or *a catal yst of the

I [ . 01- 0. 02- f
o Pl Vafhed R 3R roRe A PorRle proage SbBi g he fhe ren e
liste@ b Dable@NFIG. 10e The rudedtedMddn TAR ofouimd LedsBRfltenes content

rg cted under the followi ng conditions: tenperature in
of 0.9 ? g ¢t (srasphalignes reegrangst crude feed. The crude product had an

average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs
asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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797 OF), pressure in a range fromO0.5-10 MPa, and
rati o of hydrogen source to crude feed of
WA ge0s0e0MNB/ B for a period of tine. After sufPCTUSI4/042333
reaction tinme to produce the crude product, the crude
pro ] r f.romthe..cat.alyst and/ qr residual
e v erafedtf R bosd b Tod 50iG5 58 R e tp: 385 4 most 5306 of

thd fotd] eontanidifahe @ mefaligia thelradefedd e ThE PANCHT tAB¥rddd Yeodct was
chanﬂ%d TAN, iron, nickel, and/or vanadi um content and

at gopicliive ef thesT A o e @pdasteednidhvalpe pht 5 we higher wes meintined
dufiﬁggo tg&{r{gher nodi fi cati ons and alternative
e odlll ment’s

of various aspects of the invention wll
be apptenemistrated ihBsanslies b bedi20,mating adfirkt (imthid @4 Abp) contacting
this descr. gblcg’i Accor ingl%/, .this descriptionis to
tergperatyiidtopiigdla . PPPLSER eiC\P_é W]lg/‘feg}pérqtlyepéthetsmond (in this case,
boﬁb’tﬁ??&ﬁqundse@(éﬂh?ﬂe RORBuGioh! Jred ﬁkelghlaita?es%[)hte Ihiﬁtthels grude product

general manner of carrying out t nvent1 on
relpievaundles €5 esphaltéras coltentfafitiscrofle feké. | nventi on shown

and descri hed herein_.are to be.taken as exanples of
enbé*d%%Hb%ﬂ_@.Y: teftiHER oL T epniet 8#1?15’@@ IHRP A aliy Heareanig adds was
enfifdced hose cd)ritfdlﬁ:ﬁ&@hﬁ&aﬁf@diﬁ@%ﬁfi&l@?f’oﬁé{aﬁig{% r&ﬁlf:{i(?n i?)ﬁcge total

processes nmay be reversed and certain features o
potapsiantang sogran dsatant pf the stidendedientiemt Exampdd 20 was ewhahckd

Q ki\lled.in the art after ving the
relBe AR bt Y B P it Bhtofl of B tbduct
fromelxdigpladdeith 8 rdline et @RRhscrlesfklRaa HEA®: hivtd\@ility for

cggepartl ng fromthe spirit and scope of the invention
eaQLXBPIS: phBWaTyEed PePrvglucowi ng claims.C L A1 MS 1. A

met ' f ; QWRI I Si Ng; :
conthggltg?{llg %P%lrﬁ@ gzg Yeet avlf\ﬁ ?thcgg{r%g&& ZOrrrl% ragg ‘évg{eé?%ﬂ of thg high
mofrcotin seight tomabumptsdftunekampiat Ci mphaldess dkiorchetd® salts of organic

.Rr t, wherein the crude product is condensabl e at _
aClg@qg%%éﬁﬂaé‘?nféﬂcm ormp Ralygendfas sampaends herme ptieat properties

of Qftndés RS stiOiROk (B RBmPR! o Fh &M dASr t&r@r gﬁ%r{}@\%g 0%@1@9& at

| east one of the catalysts Ts obtal nab onbi ni ng
corppeyndp et lower tampsnauisrallopr schreorapeunids onbédemavad Befofe thigplug

ri qdi abl ne or _nor nds of one ar r.e
and 8 ' Bl Bient e R oAl PO by apishine St Higher
tenfPexdtue® that ARReftiont DafdrARIGR orkRiidb ¥ohe. Pr €cur sor; and

form ng the catal yst by heating the catal yst precursor
XAMPLel - e QRIIELQL HE ruchet en pCatalysias adlumivniAnbulk metal
jatole £ip . C, d
cat%lgnt r gilb(lij?r? g{al&%ﬁ% act ?ﬁ@ ¢ %ﬁ%l F{fél)@\r?sﬁsgrggﬁ F Iggjtiz{ grams of galyst per

10(pgrachs of theagude MER maytie sdme Emdbdimeats, ROYu@ied it INCRude feed
ontent of the crude feed, wherein MCR content is as

an ﬁ%?%lﬁ%a ﬂ&?yf%_}igww Biensegperatire mifgrangs kiom 84425 °C (185-

79’)‘3‘*’@!(115@%&&&4{ 3hBR fom¥18N18NP4 BRq MR o‘f”(ﬁgg@)@én chur{g]t% crude feed
e Yo or at nos

cru pr d%ct IS at nost 80% at nost
of iYW Nmbhen'MoRe pemiceofttinoé. Afier miffident fresetion titie td peoduce the

ol et S S80S
usigda §)¥eatioh apParalid Rich bOE MR CERtIfe. € cRIddPFoduct may
have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes
content relative to the crude feed.

Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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feed. 4. The nethod as clainmed in any of clainms 1-3,
wherein the crude product has from0.0001 grans to 0.1
w@e@a®e390s 005 grans to 0.08 grans, or 0.01 gr apeT/US2004/042333

0. 05 granms of MCR per gran1of crude product. 5. A

e_product . conpri sing: . .
or G Pl ORGSR PERUNE b R GRU eniep. s
be yndeituoe thattthet &drmp lof dieGhvdntioh shavoh LEtESestBe /&R are to be taken
product, wherein the crude Froduct is aliquid mxture

as eifpmplss oEempadigientonmdemenieand Heriale senythmuheitated A0 thise
1llu§fatéaeﬁﬁltdegcﬁbedt}{é?elﬁ r}%ﬁg aﬁc?gl%cgs%& By Be YQEHIT 819? Se(x%&ieatures

content o |'east’ uum 'gas
of t]mamvgttmn mhy be u‘dbzeﬂeﬁdhpeﬁtﬁmhlgl,t all &sanSul@ be ap@aréﬂ‘z&o one skllled in

cat sts c or, nore netal s_from Col um

the &7 ot GEREnSHGH 655 GrreHRon e CApit ARy by made

r

o B L ool M e h PGy e e

invensing as desesibed hthe ialtowihg claimsle product has a TAN of at
nost 90% of the TAN of the crude feed, the crude
product has a VGO content of 70-130% of t he VGO cont ent
of the crude feed, and wherein VGO content is as
determ ned by ASTM Met hod D5307. 6. The method as
claimed in claim5, wherein the TAN of the crude
product is at nost 50% at nost 30% or at nost 10% of
the TAN of the crude feed. 7. The nmethod as clained in
claim5, wherein the TAN of the crude product is in a
range from 1-80% 20-70% 30-60% or 40-50% of the TAN
of the crude feed. 8. The method as clained in any of
clains 5-7, wherein the TAN of the crude product is in
a range from0.001 to 0.5, fromO0.01 to 0.2, or from
0.05 to 0.1. 9. The nethod as clained in any of clains
5-8, wherein the TAN of the crude feed is in a range
from0.3 to 20, from0.4 to 10, or fromO0.5 to 5. 10.
A net hod of producing a crude product, conprising:
contacting a crude feed wwth one or nore catalysts to
produce a total product that includes the crude
product, wherein the crude product is a liquid mxture
at 25 0C and 0.101 MPa, the crude feed conprising one
or nore alkali netal salts of one or nore organic
acids, one or nore alkaline-earth netal salts of one
or nore organic acids, or mxtures thereof, the crude
feed having, per gramof crude feed, a vacuum gas oi
(V&) content of at least 0.1 grans of vacuum gas oil
and a total content of alkali netal, and
al kaline-earth nmetal, in netal salts organic acids of
at | east 0.00001 grams, and at |east one of the
catal ysts conprises one or nore netals from Colum 6
of the Periodic Table, one or nore conmpounds of one or
nore nmetals from Columm 6 of the Periodic Table, or
m Xt ures
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thereof; and controlling contacting conditions such

that the crude product has a total content of alKkali
woredoalog3vand al kal i ne-earth nmetal, in netal sal peT/082004/042333

organi c acids of at npbst 90% of the content of alkali

nmetal, and al kali ne-earLQ m in nmetal salts of

organic acids in the cr gﬁ =and the crude product

has a VGO content of 70-130% of the VGO content of the

crude feed, wherein VA is as determ ned by ASTM
L vethawtssaaf Pradiiecherate Piofugh )umprisvegal , and

aI
s BolfEeathie TRl bk (bt RIS @ QRIS

inclad;esdh@cnmﬂd praguct, whmeilﬂthewhﬁie@wdﬁchfs doﬂﬂﬁisa@@ﬂtﬁﬂc afd 0.101

al kal i tal,, an kal i ne- e in netal saJts
M Sl B ias AOCR o RenEst i orast o Bl rains it STBLa BB oed.
and & 1eAR e bOWe Qfalpks ARBlaipKily. t he content of al kali

netal, and al kal1 ne-earth net aI in netal salts of

or gani ¢ cambzmng A subrorcwilhlend eeniorelBetalFfonmEbhoth Gef the

im10, wherein,t total content of

a1 adidieafe STy Bore eperhds hprivat Jrors ARk o Colips 6 of

of th¢ B&itidic TEh1ESoritixtlies BEMEE t@gﬂﬂ%‘é a bﬁalzﬁ PRedufdf&nd

froml-80% 10- 70% 20-60% or 3 0% of the content of

al kal i rfermaing thaheptaly K dyibgatingithe lsatedysiprecurspriie thel presgheesof one

o1 & RRELGA LRyl EORRAIHOS ] Rfberalite i 862 0ndS
pr mduﬁblhhgsoﬁtaamg&o&aﬁ%@ dudiiriparghé erule waaa h@ﬁ aMECR content of

"OW gOOOO%g rarrseéo 0. 00002 grans,
at mesigijo ol thMhk qostent f@efn@féi@%ﬂ &Ihe@IlIquR eﬁatemt is agflgtermined
by Aol Mibgogdashonetal , in nmetal salt of organic acids
per gram of crude product 14. A nmethod of producing a
2. c r Ude metbotliat glaicwdpin |ckaung wbenetratht M@Raon:temmtﬁ” tiieeadde product

. ith t t t t
is ol B pCmet ok E b patok e M R arine Fudetied
3. Pr otidGhethsd & dlhigieddn @]aﬁﬁ llr fhékindBe MECRRENEN 1 mdERRde product

the crude feed having gram of crude feed, a total
is inNg yangEEoonBert 1947 O%ﬁ, 20-@@%@ 003 060%2ofghaMECR gomerd of the crude
vacuum gas oil (VGO content of at |least 0.1 grans of
G0, and at | east one of the catal ysts conprises one

4. or Themeeth®d & daifedrih &) oM@laithsaf-3 tWigerBarthostue froBh@ has from
gne or nore conpounds of one or nore netals from

0.0085 12t © b 2rames. BOPP geares tp i8grams, ofi G @ lugrams th@ P2 grams of
tacting conditions such that the
MCﬁ:ijng r((r)}gAurlé&t1 ggag total Ni/V/Fe content of at npst
5. 90%mfet}toﬂe>fnsirch/cﬁg acomdeembdwdt, doleprisingde feed, and the

crude product has a VGO content of 70-130% of t he
c ooRaRI e Ead Bt Sty Qs e FRAR SR PROHEhiot grofgct that

T T o A M st s b

0.10¢ IMPatséhle ¢mde fegidhatitg aifieN of at letss ONi, thef dFadecfioed Bnviingd vacuum
gas E‘»itl1 gon%ﬁ{%% at least 0.1 grams of vacuum gas oil (VGO) per gram of crude feed, and

feed,

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 most

90% of the TAN of the crude feed, the crude product has a VGO content of 70-130% of
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product is at nost 50% at nost 10% at nost 5% or at

nost 3% of the Ni/V/Fe content of the crude feed. 16.
wab@soedkovd as clainmed in claim14, wherein t heCNMUSMOF@12333

content of the crude product isin a range from 1- 80%

the Géo%‘h’gg@?gtglg/ ru%.? t@e%'ﬁ %re dpg GN 40\{{‘[4: ¢ 1R 1ned by ASTM

e cru Aed TN e
Meﬂﬂad]]ﬁﬁ()ﬁher ein the cr ude product has, per gram of
f.rom 0.0000001 graps_to 0, 00005 grans,

6. ? { gﬁﬁe%ﬁgﬁ%@%ﬁw ¢laing 5oy im RN ofithe pryde Broduct is at most
504; 2900935004, ARt ﬁlest%%)&’@t%égg\g@ﬂﬁhefcrd}i'e Ygre. 18. The

nmet hod as élainmed in an | ai ns 5- wherein the
7. VGOTbe nteghmtd asfclaitned or cldnen pr Whh.teﬂn thes TABF deB@/o:rude product is in a

rangR BB A0 Pl 1Ot TR Ut PSS T ARG R refefeache

8. ONETRE nf¥R a@@heﬁ‘ﬂ@dﬁlﬁ?@&aﬁl@% Wﬂé@ﬁﬂiém“m%ﬂ{e crude product
tungsten. 20. The neth as claiméd in any of clains

is inaxmge\/ﬁmn@iwltthé 5@@101:111&06 toreLadr feem QOPg0 Olas a pore
si ze, di s but a di a ore di f, at )
9. 7 oadh® EBR el ed il gy o TR Pikedth BBET AN oS oy eed i

mamahg@&oaﬁo 8 k@D OEEbrh 0.4300Y1 00br £bdi0Bt015.20, wherein the
Col um 6 netal cat al yst has a pore size distribution

10.gych methed af produeing eGudsirredist.comarisingmber of pores in

t he%ﬁﬁéc‘éln 'azc?u&jéz%&%x}ﬁ;ﬁtdn% b Qﬂ%g cftalP8s ?o ;%Joaﬁrc%ta%ta %ﬁh@t that

nmedi an por e
incltides thetdmadt @edwxt, awllimdnltlile afye pfodattds abiqlid2dixtusd er 2 9T and

Col umm cat.al yst conprises in addition one
013 R vch 54 Fompeng e o Do oar pbatie ofem @ more
org@fie a8idsBHeor nRdI® Q%Hﬁe-@ﬁrﬂpﬂﬁtap §alﬂ%@%n§€4 IHER: 03%%5 alids, or

one or more netals from Col ums 7- riodic’
mixfutsk gherenfethe crudsrfeedclmavprgy paisgref of wenderfeath pea@oinugasil (VGO)

-10 taI and/or. m xtures.thereof. 23. T t hod
confitt 3 By 11 83y Oyt 5 il 851 & it Bfen P Hmge, and
alkﬂﬁ{eeea@@;trﬂét}dls s mbtal Eeh@ror%ﬁi 104di &Lo i 1castd. 6000 %Irams and at least one.

cat al the additiona atal yst having a pore size

of (5 SelADBSICP IS e T MATP a1F o fremcelmen drofshe Beridcaaiable, one or
mope d%noqo%hflgbf (grf‘eaosf%%&rg\?%ﬁals ?r%mt%[ 'talm'ﬁef)t d&qﬁ B3 10?&&9 J1"5'@)5‘19, or mlxtures

e Ccru
thereoﬁtmdt ed in a contacting zone that is on or coupled

to an offshore f.aci 5.. The nethod as c| ai ned i
any Cgroding %tafu@acowf\ém ol hecrly pradugbhns 4 tatal pntent of

alkﬁf el %d%ﬁkﬁn@%%l?ﬂféfhl 519%&8 saﬁof ok Sngﬁéel@ér)rgft %gncf)st 90% of the

claimed 1 n any clains 1- ere
confrant oh elkals orealj aeisalk‘aimb*rearth gndieﬂ,emaneudesam oflrgénivviatitis m the crude

fee?,éég%e%g%a? Imsogt gtﬁ@% '{FGS cog{en’c off JOe{B%% o% trhg [{}ég %01(1:trent oe% the
crude feed, wherein VGO is as determined by ASTM Method D5307 and content of alkali
metal, and alkaline-earth metal, in metal salts of organic acids is as determined by ASTM
Method D1318.

11. The method as claimed in claim 10, wherein the total content of alkali metal, and
alkaline-earth metal, in metal salts of organic acids in the crude product is at most 50%, at
most 10%, or at most 5% of the content of alkali metal, and alkaline-earth metal, in metal
salts of organic acids in the crude feed.

12. The method as claimed in claim 10, wherein the total content of alkali metal, and

alkaline-earth metal, in metal salts of organic acids in the crude product is in a range from
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27. A crude product or a bl end obtainable by a nethod

as clained in any of clains 1- 26. 28. A nethod of
w@e@doeidny) transportation fuel, heating fuel,_PCTnmmmanxﬁ

| ubricants, or chem cals, conprising processing a

GEL R RPEEROR! o DD AR LA )y SR e

mqwrlomeﬁaamlt@ offprighsieSicidls $it tHeldritie febe crude product or
the blend into one or nore distillate fractions. 30.

13The The télrdeas daimerar annolcelaiissl 0282, svherdn thetvendsi produvehas from
0.008SSHRAY & 675806 &5ndlY BERLd. 660b b9 grams to 0.00002 grams, or from

0.000001 grams to 0.00001 grams of alkali metal, and alkaline-earth metal, in metal salt of
organic acids per gram of crude product.
14. A method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that
includes the crude product, wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed having, per gram of crude feed, a total Ni/V/Fe content of at
least 0.00002 grams, and a vacuum gas oil (VGO) content of at least 0.1 grams of VGO,
and at least one of the catalysts comprises one or more metals from Column 6 of the
Periodic Table, one or more compounds of one or more metals from Column 6 of the
Periodic Table, or mixtures thereof; and

controlling contacting conditions such that the crude product has a total Ni/V/Fe
content of at most 90% of the Ni/V/Fe content of the crude feed, and the crude product has
a VGO content of 70-130% of the VGO content of the crude feed, wherein VGO content is
as determined by ASTM Method D5307 and Ni/V/Fe content is as determined by ASTM
Method D5708.
15. The method as claimed in claim 14, wherein the Ni/V/Fe content of the crude
product is at most 50%, at most 10%, at most 5%, or at most 3% of the Ni/V/Fe content of
the crude feed.
16. The method as claimed in claim 14, wherein the Ni/V/Fe content of the crude
product is in a range from 1-80%, 10-70%, 20-60%, or 30-50% of the Ni/V/Fe content of
the crude feed.
17. The method as claimed in claims 14-16, wherein the crude product has, per gram of
crude product, from 0.0000001 grams to 0.00005 grams, from 0.0000005 grams to
0.00001 grams, or from 0.000001 grams to 0.000005 grams of Ni/V/Fe.
18.  The method as claimed in any of claims 5-17, wherein the VGO content of the
crude product is 80-120%, or 90-110% of the VGO content of the crude feed.
19. The method as claimed in any of claims 1-18, wherein the one or more Column 6

metals are molybdenum and/or tungsten.
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20.  The method as claimed in any of claims 1-19, wherein the Column 6 metal catalyst
has a pore size distribution with a median pore diameter of at least 60 A, at least 90 A, or
at least 180 A. .

21. The method as claimed in any of claims 1-20, wherein the Column 6 metal catalyst
has a pore size distribution such that at least 60% of the total number of pores in the pore
size distribution have a pore diameter within 45 A, 35 A, or 25 A of the median pore
diameter.

22.  The method as claimed in any of claims 1-21, wherein the Column 6 metal catalyst
comprises in addition one or more metals from Column 5 of the Periodic Table, one or
more compounds of one or more Column 5 metals, one or more metals from Columns 7-10
of the Periodic Table, one or more compounds of one or more Columns 7-10 metals,
and/or mixtures thereof.

23.  The method as claimed in any of claims 1-22, wherein the one or more catalysts
further comprise an additional catalyst, the additional catalyst having a pore size
distribution with a. median pore diameter of at least 60 A, or at least 180 A.

24:. . The method as claimed in any of claims 1-23, wherein the crude feed is contacted .
in a contacting zone that is on or coupled to an offshore facility.

25. The method as claimed in any of claims 1-24, wherein contacting is done in the
presence of a hydrogen source.

26.  The method as claimed in any of claims 1-25, 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.

27. A crude product or a blend obtainable by a method as claimed in any of claims 1-
26.

28. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 27.

29.  The method as claimed in claim 28, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

30.  The method as claimed in claims 28 or 29, wherein the processing comprises

hydrotreating.
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