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WD 2005/ 061667 PCT/ US2004/ 042310 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT FI ELD OF
wOolB0sioslsNTI ON 5 The present invention general IRCT/US2004/042310

relates to systens, nethods, and catal ysts for

o SEERS, M@i@iﬁ:@?&gﬁgmoggﬁﬁ?&iﬁ@@@;@ 4 €rupe

More particularly, certai nments descri bed
herein relate to systens, nethods, and catal ysts for

__EE@VSES Mﬁﬁ&e feed to a total product, wherein

ot proatret—ttrcl udes a crude product that is a

|'i qUihg préssihiiheerdion onétally ﬁbl&ieélfaﬂsyb@ﬁls,’lﬁeﬂlbds tand cataBysirfor
nore properties that are changed relative to the

tfe?‘fé%@“é@‘? {ﬁ“’é‘ﬁ@ compesitiopcthatGande prediged pring ghrsyeiqmsr
pr o pe i es ¥Sh atjﬁgﬁe ]%]J}?Eul{:}% g eﬁbﬁ’ gﬂﬁgﬂ‘yﬁghmfrm relate to

systeros) ensthals| ynd cavilgpe fdr@dnvemon v a eagle deedstomgotal product, wherein
conventjonal facilities, commp 15 ref d
the fgtal amaavaﬁlpé@%me%a@éwt tdsadig H{dﬁaaane g@ag @3 101 MPa

o B e gD YR A el K (TR AR of the

crigledesls with a reI atively high TAN nmay contribute to

0Sj ]N popents during transporting
—'ﬁéiw LOROERALA L] ) ARd di sadvant aged crudes.
Re medes%at%ﬁvéibﬁe Mmﬂﬁﬁﬁﬁabﬁé Wﬂé@ﬂﬁﬁ&é ﬁSteadloW he@Budes to

may 20 involve chemcally neutralizing acid
be Gmmmmspme\daor prosessedusing porventionad fa,c;lmes, are commonly

d a t,al s may be used in
Ief”i’% H’:ff‘ %5& Bﬁ?\r and/ or processing equi pnent.
The mﬁvﬁm@r&@@s%ﬁﬁﬁhﬂé adillicredhiHoneits ﬁﬁt covtbivie 3o the total
significant expense, and thus, the use of

acid gumbst 0 ANYiof ﬂm&mdmﬁaﬂ Dﬁﬁaémgedg:ﬂ&fa itheselatiyply high TAN
ma&g:tong% %et\ﬁl é:%%%l&g? of éfé%? ggﬁp&@e&x@so&rﬁl%lﬂ'ag:%@ g ?ﬂdfégﬁx'og&smg of

rosion 1

thecﬂxmmngalgﬁddasr Reaovabdfucklit comnpgents figm disddwintaged crudes may
pro ssi ng of t e.di sadvant aged crudes The use of

invobyer ¥ Ievalizingacidig compansniewvith yarius; aé%ﬁw‘b‘ﬁﬁé’ﬁ%’“’ly,

°°‘E‘r§%‘%b %:E{glss%l? 0 1Fcrfgf ro m%é "g?gtg{er%ﬁ B%mgﬁa ntage p rocessing

equipmemsts Thietuse oﬁ mrtcmmn—xreeismht metaj/ ofierginvblyes bignidicant expense, and
Such, hi | evel residue tend to

esi due.
ﬁ?]?ugwficoawama #gﬁ’%e t%#ggswp@ﬁafﬂaﬁy ﬁ?‘ﬁtﬂe‘%ﬂ&ﬂable
ArdfHePsheRRA%6 RUSHE barrion RSY tﬂvbmsaddiaom\eaﬁsag@ mﬁ&@ﬁ)

often contain organically bound heteroatons (fo

disedeeanpiged crudes before tranypmting anﬂonpmo@gmg)Of ﬂ@rc@saﬁvaaﬂaggd crudes.

g B B O B ST Rt Bl e cruces
and76rthb/qaRlR ¢ o frodkbts pEbcﬁﬂQd/ﬁBhﬂﬁS@nﬁEéJdeS nmay Incl ude

relatively high ambunts of netal contam nants,

examiadyamiagsderudey gfian mntamernl@tlmly highrlevabeof wgldue Such high
ievglrs o) ?ess? quOJ to%e dlfﬁ%uf’édeg bxpenswe to transport and/or process using

conventional facilities.
Disadvantaged crudes often contain organically bound heteroatoms (for example,
sulfur, oxygen, and nitrogen). Organically bound hetercatoms 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
weaid/sedeme of the catal yst. Such deposits nmapPCTAISRE048042310

decline in the 5 activity of the catal yst. Coke nay

T oiBsalyaraed roenny el dte] Heb HiRnR oIl dhtaminans,
for %@%g:?% P&‘?c’éf | ¥nddBurh SHRMRRINE Dﬁgﬁ;gb@dﬁ?ﬁga% of awohi criides, mbtal

yst ° contaninated with co t enper at ur es
contaihntiridie coampenedsatfi metaleoptaminantelimaydepasit o surface of the

R

ti He bi - al _ salts of orga_ni c acids (fo_r exanpl e,
ac1§§|t§fl u?n pot assi um and/ or sodiun). Metals |in netal

sal@ckeahayofoganind/oa dephsitancatalyst sefases al 3 sppiigis GHrmg processing
f i sadvant d d i
o B S S S0 Y BOAFR B! 53952 co

confhfinfifd §ith @0ES URighepéraneeynsed dudingtegpiicaticismay alse diminish
netals in netal 15 salts of orsganlc acids are

the aativityof l.thel wgadrﬁttapd{gt cauge thecqataly mdvma?” m_ whi ch
6ot B B 1 e SIS 5 s o

exaMPRO salbiuki, pbRksHMi aatlloy sodiumdi Metuls invastabedtsof organic acids are
catal yst particles, particularly at the,

top of th
not typically sepasaigd fromedisadygntaged srudes R6ATY %MP pigpesses, for example,

ampl .Jn nmetal salts of organic acids, at
dwflﬁgg‘g%cgo%&#ﬁéagggal yst bed generally results in an
| NGrreaEses die PlieS Sutbanidredyin 26ntdntional ipredesseh avhen metatain metal

effectively plug the catalyst bed.. Mgreover. the. ., .
saltypf onganic goida ag preseqt- ¢ Q?Pﬁ'été%mc elgggggnﬁglmt\gﬁgg typically

. depb@Phéhr e RthfRc LSt 1RALAAISE SetdR BAHMANIaRI 6floppnidesids may
may

i nclude organi c oxygen conpounds. Treatnent

 depbsitpiefdreminilylimvoidrobesss btweancatalysy particlescpastioularly githe top of

oo OB o G 5P el PP

orgflHE h3ds,RE BRASS bfthe céfalyst B geheftllygesults dmmolntetase inmessure drop
eat ed ‘duri ng processi n<1:1, may form hj %}er oxi datio
r

thrcoghio brdangimony effeenpely pliaHie heislysHencoMarepuss s heas iy metal
idation of alcohols,. . ac d b

saltgoF Genif o s B Bpi R RacigRBF BRABRSTTC Y0 o ¢ o

t heDish@rintfied tHides map tii»idmidermgmgo bﬁ}tgi:ﬂ/oofmpbmpﬂsn direatment

equl pnment urin rocessi n an cause u | 1 N
faci_ﬁiglahgpbmoaﬁsdiﬁa va%éged suldeg gk AR SN £ 8t ot 0.002 grams
of S ferk B, e o UFlafilekh Sflde i/ HepiENbrobhi8during processing.
Or%ﬁﬁ?da%rg?ﬂ borﬂpk?ﬁﬂh,ltxirlmfx ]m_ﬁtfeﬂyhiring procegatérgfe syl fprom bigher exidation

e a eaq, arti cul ar u ur e W e

cOTRROSIS (fﬁgc)%nmhém@ﬁ dugbior ?ffs?g’é’é Xt %’“B%ﬂ’;ﬁ?glé"g@h"lss and/or
aci&éyﬂhﬁg&ﬁﬂﬂﬁia&ﬁa%f e@%@&ﬁ&%&é EfteulMdireRold Rbfaht treated crude

I nvo e use O

ves n active hydrogenation catal yst,
andfembecoradidedntaminaid edpiipmentshuring pradssingapdecause plugging in
2005/ 061667 PCT/ US2004/ 042310 from form ng boke.
transpertafipelines. costly to produce and/or costly to

U 2R dntdged ChiRL BRY inclhdChydrdgeeficient 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

LiF
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude

wbnsdsalsidert y tends to result in phase separati @TTAIS2004/042310
conmponents 5 during processing and/ or formation of

undesirabl e hy- products for exanmpl,e, hydrogen
frors dpmnia Colt Ky drogeRisCartbh RipdiGe Aus/or esiiieR iegsport to treatment
facitliggesses. often lack the ability to change a sel ected

property in a disadvantaged crude without also
si gDishilvantigeyt cnidas giso tenditd exhipit dpstabilitysiuring pracessing in

con%{a%?(gég%gﬁ%pgeﬁ &St{lﬁétyiéﬁc[% §e5[ugt‘{?r:é tebg(ﬁ)ﬂq%%a%%?ﬁ components
dm{n%@ﬁ@esg ah of“fdiiiréﬁgﬁ’ ahlRgsiehlé beproMiiclsgforakaipR, BAlBgen

anging by a desired anmpunt the content
sulﬁde,mmtdramdaadvmnhemﬂs) (such as sul fur or metal

con amnan in th [ t, &

pro Fé?pm%ﬁeg\?} I fal%ﬁ aegqu%s% %?nd%:l‘auglé | narccpaertyma
ﬁ?ecﬁcﬂlﬂe Witbut abso ﬁgxﬁﬂmsrtm@gn% bth@epropertiepethet he

ercent of conponents contri utlng to the 15
dlsmﬂmtagammge,df?m axpmpld, cenventional groressgs aften lgkdheagbility to

s RREHE bl AR SBBADkT i Y e S ARG changing

by & eééiﬁdtaﬁldaﬂﬂﬂiee;omlaﬁt oftefiaiel cofipagers (suohlassulfaldr tretal of
l uent to a di sadvantaged crude may, in sone

corgmnmanfsbméhedﬁad\@a@aeéf:@éﬂuty of such crude. U. S,

! el SN Aoyl

d15§dx&ﬁ&g5@§rg$l@s7§gawdﬂ§rle Steight percsnt?)fépﬁ@ODMS Bnmxbhmngdp the
dlsqc}vggngd gqopgq'tles tg.ﬁgmrg%glgarﬁglgéw% r,-ggngﬂgﬁy éqcr%as_es’ Pcosts of freating

dlsm{aggt?cfﬁﬁléé R ﬁ%&%ﬁ%m@ﬂ&%&!& inc2&ded 8dstd t6Hafidlehe -

procesSsi ng crudes processes, systens, and
disadmantaged srudeas cAddition bfidilueet® qo@sa;imtagmmd@mayhla\seme

limted a bil i.t because of nmany of the
sityationt decre r a]éi ‘iﬁl"c[r%cfeth above. 25 In sum
di Sy 3Nt Kds. 6, Wﬁ%m%aﬁéﬁay ehali @ wwgmltb M)é}%rs etal,;

properties (for exanple rel atlvely hi

6 08386 b Gralotsbalcr o AR306 o Bloacign FLAd s 5 SL4t0re Bearian sf alg

s SRR b LS el 05, STV P ol

deRHBO QhtidB prodesscs ysteispdnidvsatalyds @h pﬁi&ﬁﬂiﬁ@cmﬂes The processes,
undesi rabl e conponents (for exa

systanga and aatﬁvsusdambﬁ@t@mmts, #ewavercﬁqwdwl%ﬂ@hcabﬂlty
et d d/
ool by b8 lechRich brlontd s epAbEORE) 52, B0CLoT

Caumesydh Qhéﬁﬂfsntagda‘t @M&%ﬁﬁﬂdhﬁhaﬁﬂsﬂmbleapmpcrham(fbmxmnple
treatnent facilities, |nclud|n reased corro
Fqc a}pr a'tendency to

reletisighebigh & A atepdancy fq Eecowd@é
coqsﬂﬁ{eﬁgﬁg&gﬁﬁg% F’%ﬁz}%tgf eco é}#@dr@%ére‘aec hni cal need fetlnhrI
prdpefies iedudeyrelatively hi glmdmﬂm ohmdbmrab&ﬁamcamgmsts f(for example,

e s A
& e Smd?té;od}ar Ldid Sifyaqeﬁneeg ?Jﬁis?l S HPpropéiéd ﬂeﬁd‘fﬂ cause problems

conom¢t and te&chnic syst ens, met hod S,
mﬂrémionaatraﬂlspeﬁaudﬂmﬂ/ormmamtm @mmsaucl@dm;gmewﬁ eerrosion,

in a_di sadvant ag
decreased cat yst 1? e, 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

woO 2005667 ons descri bed herein generally rel at @CIdUS2004/042310
systens, nethods and catal ysts for conversi on of a

m‘% %&ﬁ&élg gﬁﬁ’te%?% g[g‘t% 1s 383 ?qt%ﬁ%ﬁw no n c o e{neéglgfae] need for

sy s%% mefioR8 4y caRsits thactaﬁehmga salested peopsiiidsl iyl ardidadvantaged
conp05|t| ons that have novel _copbinagtions of

crud@mﬂidn enwelaﬁévdmhﬂmmotbﬁiﬁfeﬁ?rﬁ%%the padyataged sruddeq

d net hods descri bed herein. 10

s—a met hod of producing a crude

pr Oﬁﬂehuoﬂé@wéﬂlﬁdﬂﬁrem gaitrabielte @ systeds, ethddsanccatalgsts for
or nore cat al %(sts to produce a tqt.al ph@juct t hat
convmsmmfsa crudiefegd teia tosalqroduct cQIRBRYNG aCcrideprodust a%a%é?me

%‘ﬂ"eﬂ #‘%c&%ﬁb&&% %?‘éas?&ddeg"&%r? at Ieath%n %x‘%g??elateto

cothpékiticiisahat hase Hicwel BGmbinativzes ofs:nmpoﬂem-s thepain.i Suchcnipasitions can
medi an_pore dj aneter | 90.A to 180 A
be gpteined by usingith qg’%%ﬁ‘?@&dﬁﬁ M5%iNof pores in
t he
R SR G R TN
corﬁhdtﬁgdll @tde feed wdth dne oa snareledtalysts te prodoge ABTAI preducb that includes
2 nd contyolli co Gli condi ti ons ch
thegpida T, Whe ¢ fage SRR 1o 1o St oid Mes,
%‘%@& Eé{gﬁ%ég?@l oPRAESY 0.3TAN dt3edt onéj@ﬂtﬁé Bhtﬁsr@ts kI’Mvmg a pore

20 The invention al so V|des
sizerdishitaitioh withoaimedliag parectiandetepinoriogs fro sw A§o A, with at least

ti f t h
ool e e PR S e b it
mmxpﬂyAtofMesihﬁ fbfé&h%&ﬁ? vitiegeih pbrel sizendibtiibuiioh iziaxdeteemined .
at C and 0. t he crude feed havin N of
by a%tS'IIM Mathod @42%12, apd gontrelliag gantegling capditions §u°g}é€4‘ grude

o6 Ay SR oM bR M AT oFHE (FRIERRE SRR B0 s

deﬁﬂﬂmb@ﬁy@éﬂﬁhm&&h@cﬁmﬁﬁg the pore size distribution

e e
rodb dufek that includ
m X %I’ féﬁ:égg‘@ Sgcont P{ﬁé&%ont a%?lﬁﬁg% freluces

thecsrodh pmdms, wherbmtthatnﬂh eprmiuubhs a;irqudlmuxﬂwsat 25 T@nand 0.14x MPa,

o Wi SR bt B ohSBF B i v i
disRhiBifioR Wi éiﬁédﬁngsg}émﬂme{er Bf 951 00 A2 2§ AateeniREPBYH ASTM Method

conpri si ng contacting a crude feed with one or nore
Dﬁﬂﬂﬂnﬁsthesca‘tdyﬂrlmﬁmgéhapmrctsab dintrltion hanmg percgraim s catalyst, from

0.400 gty o 0 s of g Ricint Ba ok rd SRSkl Bpaapnas

cal%ﬁl‘étcﬁ%s @ve?ﬁ&' of fnoi‘;‘bd'eﬁ&ﬁt orlnikturdStheRbo gt I@Gﬂh’&l&nﬁ\%ﬁﬁcﬂng
[‘east one of the catal ysts ‘hay] ng a por

comilhenschush thiab thei condesprogucy haealTAN ploatanest Sk of) r’ihbeANt of the crude

feadePBFr LAy SALRTRBRA B S b DERE o oy er °°

havithg i&#&ti8R bRo prradediathéthbdibf Sroducifg thgledPodude comprising:
nmore netals from Columm 6 of the Periodic Table, one
contacting acrude 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,



10

15

20

25

30

conmpounds of one or nore netals from Colum 6 of the
Periodic Table, or mxtures thereof; and controlling

woaQmisaeiésng conditions such that the crude proddaiUSzomH /042310
a TAN of at 5 nobst 90% of the TAN of the crude feed,

erein TAN_I. det l.ned .y A 6, ne.q .
o JESect 3 A e BRoRA  BY cSBM AEA fpcin
corRprShiE bne SGPHElAAR front OBkuAG 6 OIS Perivdie Tabiloité bmoree
or nore catalysts to produce a total P[g‘r'_od_uct t hat

compindsl 6§ ona drenereunetals fvau Columine pbihs Feredicrkedle, pr sufures

is.a liquid.mxture.at 25.C
thepspcpsieDud il ey sopeionf Sy ind; He Ml plilubliie o TAN of
moBYo0dS EMuYE A & f BRG4udefedd atherdin IHN e deferinlieed by ASTM Method
catal ysts conprises: (a) one or nore netals from

D666l uim 6 of the Periodic Table, one or nore conpounds
of e. Qr _nor fr : Watell i o
TapR e igpnti o Bo¥ds priTh Lot P fbitl o e BRIAEE bimprising:
coxfti&ﬂig%rwd !ffeé@vuﬁﬁl dn8@r Reré @dallg'sts ;fcahiodtécoe?mmta:l |pr0d:ncef that includes
conpounds of one or mgre netals from Col um 0
themapdecurpduct,svheseindhe eudepoduptds aﬂlﬂwﬁnﬁﬁﬁzx%\g% aag 11 M2
r ' lal I
the Ry b havind TabPO e 1684 O T s il YOS AU DR, and a
leastQiie € tt%mtalymsjd:dmmsf(a):drs]nd dranoremlmlalh 8 ﬁmdfegpkunﬂlf ti:dof the Periodic
a TAN of at nost 90%.0of the TAN o e ude . 3
Talplfe4ngiOf TIORRICORBOURCS 9E 087 A WGEF 185 S5 5%5%582 i Peiggic
Tafgrg%cg'u'};éitxﬂﬂeﬁhéﬁoﬁ Tand ( Bi)eo?nz 6:%1' RS bt ﬁ'BfrF@élghﬁgl (PofGhé! Fﬁ'iodic

conpr1 Si ng: contacting a crude feed with
Talilaporeror mmore campaindstof one opmorkumetals frasn Slohyme 40 of thetPeriodic

i ncl ud; d d wher. ej
Tabl, o Gpiireq e WHeros colfiets obtpialGiotia o Reddldf foral
Cohfls bvdl iint At £5bmAl tol W28kd EbnirollaiitbonfRtioy eonditiois such that

catal ysts conpriSi a first catal yst, the first

 theomudd roduch et S ANpOF atgnetk PO diha TAKCR!EhY aide fyedherein TAN
. 0.0001.tq,0. r -,0ne or nore netals from
13%&%W]D§8@?M@§gﬁ:66%abl e, one or nore 25

Conuad R&ntidn A5EpRIvides Aendthéddfprbding o trude pfodatt, thmprising:
Periodic Table, calculated as, weight of netal,. or

confstingaeude ieed Biith one @r papye satalysis iRIProdNen 3/ ofal product that includes
. i . t
Y oBaL 5 e s 5L maRapR7 sy

the@crode feed haﬁ’ﬁ% & G‘?ﬂN off: &tﬂfast Oﬁnmdfjhe oDe or morepzatalyss ofmprising: (a)
or nore nmetals from CoJum 6 o e, Periodic
a Soticpialyh Gep SE5 SRAGRBeGIEnDr o of Bt payss toped BT o 0.06
. . L . he
eGR4 0 R gof 880 o i o
cothpeurtls oflend eradorevhetnisifrorT Gnluingn G of thetPerindlicdiabley calgninted as

BB mif s PR s o SRR B SRR Yy
pel LAATBF secddll chfdfysEak st (¥O2T@*§fn‘§ of R R 'md¥R bt OFBALOMEmN 6 of

one or nore” netals fromColum 5 of the Periodic
theTRdniodic Tablayiort or mere drenpayids ¢hone:or sugyp onetalsfony Columns of the

\\D..2005/ 061667 PCT/ US2004/ 042310. havyi theta. ..
PedodiflABlecOACAE 6 WEBHT O ratiap o mixties et i ddrolling.
corgﬁéﬁr%rc%ﬁﬂiﬁt)ﬁéiﬂzﬁ%a{t thd' &8¢ hddductds d G 6F satof Y0% sfalie TAN of

iffraction; and wherein the catal_ﬁ\sdt has a pore size
the crude feed, wherein TAN is as determined by ASTM Method D664,

The invention also provides a catalyst composition, comprising: (z) one or more

metals from Column 5 of the Periodic Table, one or more compounds of one or more

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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di stribution wwth a nedi an pore dianmeter of at | east

230 A, as determ ned by ASTM Method D4282. 5 The
woOnwsnkigan al so provi des a catal yst conpositi oPCT/US2004/042310

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

the Periqdi¢c Tab e ne o re co ;
bVl be A G PBIH A (o0 e O pth Bl ah pB i of support
ma‘ﬂgﬁﬁt B4 BterniRELRY x-rhPdifftadtitRpaid whedeBr the katalyavhasq pore size
thefa alum na content of at | east O.a& granms_of ﬁ{;’%gm
distsbutiomwithermeiampart dinmsberaf at jaesicd30A, asgeteguined

< diffraction; and wherein the catalyst has a
Me%pé)@i%ée 10 distribution with a nmedi an pore di aneter

g‘;z'gfée inSestonZ3 providss 8 eitelysi cigsbdsitiohSdovhpriding: ¢a) one or more

The invention al so provides a catal

. t
metalsrfiusiCaliomn 606 fs Fesiodis, Tatls, GBRET SO ERBPOYAZS 8f ang prpre

| unn of the..Peri odi | . 1 .
e 478 oSl R TR, et DR el
hav?@;i ﬂigtd)dlgmg{a JoRteat ofitatast 6.1 tgmxﬁ‘mbﬂtgmta&%mﬁina lper g¢#am of support

eriodic Table, one or_nore co ungds,of ope or nore .
mateeiah P et Y Friab STagtg: AL PRERIEL® SHAS: s 8 pors size
b5 ) 0L s e ) Ar dcmti e
Meitlodh4es2per gram of support nmaterial, as determ nedby

or She invenimseliq Biisha e SLORaRSPT, RPN P L it more
me se{‘rl&ﬁ%ol . 5f tRSPEIRIERS ThKE bridYor AT/ bdphatis Of 882 or RBre

nvention al so provides a nethod of producing a
metak¢ fibmColumoSpfiths Periodic Tale,minegr mare pstals framm: Golama 6pf the

o). tals to f t/ netal o i
Periqfic TQblpRsecor EotHe FPOBRRA A g P o Fe et CH0f the
Pe@ i& PSbIBEGGhi e ibElesEB) £8poft mMEtetal Havinglathéthalumina content .~

um 5 of the Periodic Table, one or nore co ou_nda -
of atfleash®. | gramp ofthetaabuhisa pevgramndl swppert gratarigh apdpiegringd by x-ray -+

. l e, 1 Xt weqf e .
cifghciony L e S AR e pol Qe LSFRRKDE it i i
diah[%?e‘iltoféfﬁﬁéﬁa?,ﬂﬂg ab dét@i:rﬂi@etg by Aﬂ_ig\tl llgthod p:maz.ei n d_t he'
catal yst has a pore_size djstrjbution w nedi an
por E_Vhé inveatien 516‘? prpvides éé%‘ith%g& HQP&‘&'EHSJI%F@FJQ‘F&‘% Empysing:
co@ﬁ%ﬂ%ﬁe %\&8%1; gﬁa‘?&m o Mork ﬂYﬁ?ﬁlE t:d’fbnﬁ' SRRSO IniRture, wherein the

ucing a catalyst, conprising: conbining
sugiposttoRYrisesihtla abuieinay andome oraicat sf the niedalscamprising one or more

t /[ net al ] Xt . [ th 30 t
e BPrCaIRG of thy HGRS TablE Gt romRapBPBRRsief opg prmgre
me%g@é%ﬁg%g@oﬂﬁe PR Sie T hgik Sorf 6P o el trdai@g the theta

one or nore conmpounds of one or nore
alunEha hpporionetalahixture Gt afempecatimerafatilegst Pl °€; aud forming the

catalyp T st B e S A o oo Bt of a

leaSt ztwlw, {s%a%rﬁ%eﬁ"lﬁ £ MedBH PRbE67 PCT/ US2004/ 042310
cat al yst,

herein“the catal yst has a pore size .
di sfThelinnention aliso bravides diragthedetprailucing a catakysh compagng:

230.A, as determ ned by AS hod : :
conRAiRg & ngﬂs‘ﬁﬂ'b?‘&ﬁrd’éée F%%{l? R%tor%)fa %ég@‘g}e%‘?%m%urr% OY(vehf:nmn the
supoPCbihprise thefa atufifira, and one or more of the metals comprising one or more

metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta
alumina support/metal mixture at a temperature of at least 400 °C; and forming the



10

15

20

25

30

- crutéeed bayige an expgancontsnt o

contacting a crude feed wth one or nore catal ysts to
produce a total product that includes 5 the crude

woroewe1667 Wwher ei n the crude product is a |iqui GOTYOS2004¢4042310
at 25 C and 0.101 MPa, the crude feed having a TAN of

t least, 0,3, at |.east one_ of. e..catalhys .hayij .
catalystovhisin thbarabpie PR s CigribiibE WA SaiAg phltifneter of a
least 036 R23% déiBfnifed BﬂA@MWﬁtﬂ&ﬂDﬂSZSZ%_STM Met hod D4282,

and the catal yst having the pore size distribution

conPid mivengionalscpravides a methadopiamedusingweradeptodpet, foapgising:

um 6 of. the. Periodic T :
coni s 1S e A e o) B Bt
the Tk Prodifct, Whekelh 85 drligs pofluctdnd liqaidhixalrt ah25 °C and 0.101 MPa,

contacting conditions such that the crude product, has

the grurlafeesk hayingw T ANowfat dgast Q. Bt fonsf ene ofifhe etalyels hawyg a pore size
. cei N TAN | i t

cistRh Mgk Rnedia Port Aheth e Rast VA M ety AP
Method D482, a’ﬁn& lcfmlj@t hatvf]ngma pbw@zeadis&ibdﬁmg eanpridingithetaclumina

Oor nore catalysts I n e senge. O rogen source
and;qge o 5nqse Sistals Fram elamog} okthe Petiei tfPﬁ‘&b Sprar toge compgunds of

. _ . A

oS855 g, 648 RSl ofobih el e
confrollinpaintltifg thiiticusistdeh fimethelvanderyroduct basy AN ofiat emst 90% of
the flof thecrae ek sthedhia Tav ta7 deirridrdty ATk Moot Bk

e alh 5o b frolderta SnciSd brificing SLAE pRIGUBY odhprising:
contazting alcridegfeed #ithone paotorscatalysts in the presenceraf @ hydrogap source to

profice ot arodiet BEinE e o Ginde Hdhef ey Ble SR prodihic =

- liqRl nR%AROAD SOCARND. SONVEaNhe GrudecfepDhuvisy & TAN bfalledst@3; the

crude product has an oxygen content of at_ nobst 90% of
fiat 1east 000D erpms AfoXgE7R HOKIGHATR of crude

e

- diambfe oPEIO¢ASI96 A3 aFBEteanined bp ASTM iMethed DYD82; apd contedlling .

conprising: contacting a_cru

de feed with one

contasting penditions igrednesd AN suttaibatihe e profduct hatd {apt af most

I el o r 3 ini
S0l SRR PUpethe SRHTEL il fpbarbiigile biugtp coptaining
corfipdtin lﬂ swchﬁﬁai thé craile peaistt ths hn oacygemdl:orﬂtmmf atafl%t 90% ofghe

catal ysts having, r ra .cat St.

oxEeD GaMigptAfihe prude fsdopbes o 15 fa enined by, AR ) Metnod Dess,
and 32 oBiRERAILE acklified BYIASIM MASoCRIBZOLNAS OF one or

nmet a rom of the Periodic Table, o
cal The atventi@salseppividest nmtharl of produning aicrude pragieto gomprising:

and, control | i ..contactin ondiitions such,tha .
conie SR iepd SRS PEES TYADR® o BEHDGt ot PBaiyelipat inchudes
the Wile pro@udt-Wherdidhd HadE be@ﬁcﬂﬁ adigeid MBdure ail 20\ O tnd0.101 MPa,

nost "90% of the TAN of the crude feed, wherein TAN s

theasudiefeed havirgla RANGTMIsast B dardes deasona{zho eriassts baving, per

PCT/ US2004/ 0423’ The invention als i
SR RHRRIT, £ 1ot DR ERS P daereereis At iy 6 of the
Peﬁcl%m& 25516 Shebr Bt @ofnBSkhddiof Bnd BEm@fe MBGE Foth Tolahis6 ofithe
the presence of a hydrogen source to produce a total

Periodic eble; dadaulated s rareight ofanetals demprturgs dhereafhandegontroling
con%cl‘tll%% c%:rl&%%% 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 C and 0.101 MPa, the crude feed
having a TAN of at least 0.1, the 5 crude feed having

wo 28e8/dswge7cont ent of at |least 0.000 1 grans of mII/GSP004/042310
per gram of crude feed, and at |east one of the

| g?t al ysg;gfq%(r;gwrl?n one ﬁ dgﬁ:pﬁ%ﬁtal S frlgm ltlfs%grising'
con?e[c Eecrdﬁ?:tf@%cﬁvﬁtﬁ %gb Qf’hﬁfg‘ca@alﬁ’its e pRBEAQIIS HhARbRN source to

xture ereo contr ol Ilng contact|n8¢
pmdmwh totad prodsiotthat inaideiihe crigle preduchovhiengin thenerude prpduct is 2

iad st e R O A L TRt . e
cmﬁé’féfea%hﬂg a sulfAHihtdiR BF hMeaw 9DR0Y etAsd éBsulfir pAren of crude

nmore contacting zones is over 10 h71, the cr
feefhramd at teabtaonend the W CoIupIiRRg Olm%mpretm@alsfmm Golunpp6 of the

P e 1 LSS PR R o el g o

Peﬁc%@TaM@ rhiRrutéNhbRof and %ﬁmgsoﬂmtﬁ@%amhmch that, during
4, and sul fur content is as determ ned ASTMQQgphase

commungdhm feetbuptakes mnl@wlar@adwg% api @ﬁlM%‘%faéF tod

EH}E ggde%ef;ti H% Z}L}f@?‘% I?c@?&’ ﬁb\ﬁ'!)g%laﬁc 9%9&1?)%1' di or more

coxﬁﬁc?:i% %EeSCiE oRerdSIER ke dHudl prodict haiamgrafEANmfm 0sr30% of the

total product that includes the crude product
TAN ot b brude fypdotnibtheicade Brodiet Hving & arigirgooisst of HE50% of the

MNP
w0l B SULARETANT AR SR Hemanatooss
anddulfur seiteettiess d@énibed by ASTM mmaszs;zb epar ati on of

the crude feed durin cont ac The i.nventi.on SO c e
pr o¥hejEwentiopalpe) eﬁp @q aﬁquga Bréqaduct, comprising: .

: oo@%émg aritk feed A Eb‘hE loPthofe &it&l?&s feRR phbdelcd Wi g’&&ihsllﬁdrogen :

resence o ne or nore catalysts to DTOdUCG

- soured @l pr@dl.md adbtal pmﬂuctrthatunkdsdasrthe cmudel erqduot;l wharew\n@rc@idcﬁ
ol o e PR S g

—

suc?lhﬁét thd&ru@t wada, tdef upRRESKFREgM dtla sBlectea gse t@inhﬂnt
irst h drogen upta e condition and then at a second

phtsydcpagaimmqftthk@ud@fmd@unngcwt@tfl rst hydrogen uptake

congition bel dlff ren

ot Ake DR e proxis § Mo R aifocar e e Bl Bomprising:
mﬁiﬂ&ﬁl@&&!ﬁd@fe@& VithaBidelgeh diibepresende off dnedr ngore oitalysts to produce

P-val'ue of a crude feed/total produtg m xture, from

a t@telcpredmt Hfglt instuslgs theorudgprodict. Whergigythe prugp pradugtis grliquid
mixi) z?c g§p € C#ldcbdﬂﬁt MPA2GE c&ﬁﬁ'(ﬁ‘ p%?tﬁlﬁae % %Qx( ﬁ&h@édcl{ halt the crude

Vé one Oor nore e crude
feeﬁﬁiﬁéont&h@i with &péliogen & aSﬂrsphydto gtms.lmakmiohdxﬂxonfand then at a second

roduci ng a crude product, co sin cont a

ok e o1 b0 Bk e i Bthg Al rom e
b

< NGATLAL G LA o D ke BE BB pge otk
co?di&orcfgu:dﬁtro]m&xddﬂhbn Rheale of atdreda:feadi/mt@lrprddmé niixtuze from

i qui m xtur t 256 Cat 0.101 e crude
desToRPEII 1 e @@mm@z%a%ﬂesf%gﬁe ﬁ%’\SF REpdye W&&W most
90*{:ﬁ1@@ttw%t03$he eGRRI R0k h{b‘i’e Ryﬁ‘pﬁﬁg b the R feé®Ns such

contacti ng erature is at |east 30
Cl d\heﬂmteham alhepmmdmd methadef produdiegrp ende prasluck gemprising:
h TAN of % r.el
co{atﬂélrfg;qligrgﬂep%eﬁg asop'gtgqge catglystgtat a 1“;’stt te%)pgrerttﬁreaitohowe& By

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

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

8
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wherein TAN is as determ ned by ASTM Met hod D664. 5

The invention also provides a nethod of producing a
wormddepisdduct , conpri sing: contacting a crudedrdeso04/042310

wi th one or rmre catal ysts to produce a total product

toed BvingF TAN 5 14 683 035 P cont g oo et firt

con;tzl%ﬁn £ fi rsitﬁl%Cis Elﬁléhﬁ@oa’cmweﬁﬂmﬁ&hd ®a64d ordacting@erfipetairre, and
having a sulfur content of at |east_0,0001 grans

the ofuds lplrcﬁduct h@ra TAbofst most 9 relative torthe AN afthe caxle feed,
t he S 10 ¢ (A re netals from
whezgin | 6 %?&W%ésmgﬁ%&%ﬁﬁeﬁgr more  compounds
of T’ﬁl@m@énﬂ&fﬂsdﬁbaid‘és h hdANpIoA R a tide Produoy cemprising:
Tabl e, or m xtures thereof; and controllin

conmnng etcmdg feeshwiithioon or mosncatHlysts toprod P%Pe*f’&% FErsuet thakincludes

the&ﬂﬁﬁ @mrmsgggow émdgas ﬁyﬂr cog‘?’g%t of 678&51%8?%}\@&’

ﬂ;e%udeifeeﬂﬂvingra TAN 6t 1@kt 0.8 cthe erde téezbhhwnmesuiﬁm cduitisht of at
is as determ ned by ASTM 15 Met hod andﬁalefur

leag §-R00A 2rams efsulfar pergraacpiisjudedeed. ped A fo'aang cffalysts
co%g% %&é&%r%&g R igigs CHni O8E e PeAbE g%bpg ofie S{MQ&

conprising: e acting a cru
corfptings ofBriecoraAdre nyethls ﬂom Gnhwhm@oﬁthb Peebdip r’Rmblec or metures

[ nc’g%giawéﬂgg%ude prc%g m@“&ﬁ‘&!’?‘dﬁﬁt&}t he cr rOdtﬁgEN
mo, t%% N 8?@‘@ Phdeffeed ??ﬁ%@crﬁde #nt&ﬁu&rﬂég 4 shif@content of 70-

i'ng a residue cont ent east 0.1 grans of
130%9f theesulfer captennod thecrudtcfed; sehereind' AN iy asadstermireddty ASTM

MetioR i i i Sphienti R afaanged BRASTM NyBod AR .

Of ; PREIRENHN AsdPovides b nnAhddodfpFvd e a tfide PRYGuOH comprising: .- - .

Tabi e, or mxtures thereof; and control i

commmg catcmrc@ feeshwithiongior mestcatalasts tq@ogmmtoﬁﬁ dmsuct thatincludes

 the hstin e oA bro 1 A Nola i€ B S8 B 101 MPa,

thefbi'uderﬁed WTW&MU%@\‘. 0.1 e @fuﬂéd‘eécﬁw'mﬁmbmdue centant of at -
TAN i s as determ ned by ASTM Met hod

leagidhl gramsiof repidusaes BTAThBECIHYe JesthnGAt iLFzDs'g fg caf ' S
o 11831?%{)]%101‘%&% RS G C ?lu‘xg:& @QﬁthngeHg@lq l’l%bgﬁ offe &f Iﬁgfe

nprising: con Ing a crude feed wth one
cor@pouirds of o @l nisiesndtals }fiomi CGohimnan 6 of thie Ppnodhndfabieh ar mixtures

oo A RSCBRT i Y ot
mo§t Qﬁdf ﬁf &%Mﬁ‘é@% &u@@e&’ﬁh?‘éwﬁ@ ﬁ?ddu@t ﬂas a&@ﬁdﬁé étﬂﬁent of 70-

aving a cont ent l'east 0.1 grams of
130#60f feerresjdantomtent ofithe drededfeedyradd athereim d beseasdfetemmed by

AR RelSesipReRRad sl 2558t s eeBngs Rl Mripssor.

or fhé ﬁw@ﬁﬁcﬁler eo O¥1deR b Wiihdd Gif prbd\Rifnges bode grotiabl, Gompiising:

m xtures and control I ng contacti ng
con:tanimhlgtal aowds: feed ithhoae ot mere catalysty tmm@ducerm@tad pmxlucbﬂlatamcludes

5/ 061667 . PCT/ US2004/.042
the pRNE ORI TS thowde PR et s AP IR AR % ghdfi101 MPa
the%%ﬁeefe&d RividPa TaWof &fledshe. 1 MED e tfedH havingd AV GO béifent of at

and wherein VGO content is as determ ned by
leaﬂtSTl’I\/grm‘lsmfd! @6 367 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: 5 contacting a crude feed
wWOR0Is/06870or nore catal ysts to produce a total PETAINI6GM/042310

that includes the crude product, wherein the crude

o0 et TeBebt A i Gl VASD oo 7-130%
of th€98i0 esifetlor ilecrbdd Rk Snd vitersih Vb0 @bhtent ibyis determined by
conbi ning a support with one or nore netals from

ASTdl Miethod 12330/he Peri odic Table, one or nore conpounds
of qne or nore netal.s fro I . Of  Qdi it
e ingo 8 st ¢ e gind o e B trising

conBicBES b SAlde fasDwitR bAR BEmbRecatayas wSirodycehaatal ppdubighat includes
catalyst precursor in_the presence of, one &;5 %e

the cniide produch mdiersin theawiscraduct a3 a Hquidsnigaire st 45 GRIAA1 01 MPa,
500 _C. and. co ' i ol istobidi

e B LR 4 B B S e

by: @bmblingd sepoftasith odéer moveanstals front Solunmd ofithe Pariodic Table,

nmet hod of produci ng a crude produc conpri.sing. ..
ones wReTe CPMgORNds of QRS PERGTS SifRm SiolyaR § of thedr e&gof%c]f%ﬂe, or

nm%l.:lrg% %%fﬁo?ﬁ%%@uﬁg%%g%%%@&séﬁ Ghd'fifthing tAE cAtaly@Fby heating the

product is a [iquid mXxture
catalst phechrsor brrthe Prebbricelane ot heresulfie contentingomppuads at a
cSt at 37.8

tempps below A SATRBITG porRtpEspntiomeh g gryce
prOﬁﬁ&t?F%ﬁ?‘A@@Sfﬁfm&tﬂ%% YPAN SORPEHAE fdone or  nore

rom Colum 6 of the Periodic Table, one or

- nor Ehemvetionddsoofrovides a methodaof poodvsing ascradeprodusty einprising:

f the Periodjc,Tabl X1 th f; .
congiGHER B1oregL iR 2B% PHEORRALTEG Roprotiics 4 i Ptfuct et fuchudes
the eﬁmgﬁéml&aan&rahmhaa/pl@au@cls@n@ﬁafmmmms Y0aid 101 MPa;

the viscosity of the crude feed at 37.8 C,_and. the
the cruglédeqst ving: a Wacasity ofiat lamit 19 08vat37-8 U (HR9-Faabs srude fired:
API ity.of f ‘ i A
ot 2B o B B R bR o e
mo?efmé@lsfﬁdﬂl gmluﬂy 6 ASEHHdM%HR:dI' dg&@ 6fle oRmofkhmmpvrad b?me or more -
al so provides a nmethod, of .produci ng a crude produ
et B SIoRTS g ek aronis EatiR, PREKOIRS EEHL BHECT e
ol 54 TR G trl iy 5 4 i 7t mos s
of thé sHiscekity oftthe eruds fe28 at3AB ACParikithe MRule praduet havirgparf ABH gravity

havi ng a TAN. of at least Q.1, .and the e oI nore .
of i 3% oF GrccaRatr gt g prode e, WeretcAPLEpRity s Setermined by
Asmﬁdfﬁsmva?d HRosht 8 £ 4R UWPRYTIVSMefhod D2669.

vanadi um or mxtures 30 thereof; and an additional
cat Thy fiventidrealso provides aduithadofpirodyging aerude pregreets egprising:

one, or nore L m 6 net al n or ,NnNor e S
corgaiing s cgfecteediihang op Bk daralyft fo Sl ol BRANENRa holudes
ET j likhi ixBit€ Bt I9AT and @ 101 MP
the A ROLIE wilehtin B Urade @I liuLATIXEUE I 13 a6 101 MPe,

thetchelededibavirea TARhef aslsastil and the orreeranerervatelystcongriving: at

Vet hod 64. 10.\WD 2005/ 061667 PCT/ US20 T .
leaf P GRiABN: A PORE™ OFEOF B SRR g Ay Emixtures
theRioPOi@tan aARHBRAIS atYyst, GRtErélf the il ditichaliglgal i @Omptisds queer more

or nore catalysts to produce a total product that

Columnui idhetals, one or movkecqpipsunds of auecr anare Colunan O met@sMuct
ccrrinﬁ’ina{ilticl)nis%ltl,rgof[;n ax)l( ggn%oﬂgngzc%n%cgﬂg cgﬁdjit?&ns "G that the crude product
has a TAN of at most 90% of the TAN of the crude feed, whefein TAN is as determined
by ASTM Method D664.

10
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and the crude feed has a TAN of at |east O0.1;

generati ng hydrogen during the contacting; 5 and
woQuusNeideT Nng contacting conditions such that tRPETAIS200/042310

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

LI EEER R i
conpe{cﬁgg G fcglgigafe&f ﬁﬂg oRk BFete caAPRE tooproduce L£1O6 @ﬁiduﬁﬂthat includes

ne or nore catalysts to produc
the kaide praduetetierdih aite ¢rndd product is 8 linhid mixgie ap2 bk etxd 0.101 MPa,

and{hg cde Gaoties 2 bAN OF AL e e aeneroiii Mulfodky Yspind i doroting;
andoco?ltrg g c%htakﬁ@%éoﬂaﬁﬁnﬁfsuéﬁ‘@a@ﬁlb hudetprodiRihas STAN of at most

vana one mor e conpounds of vanadi um or
90%10ithﬂ'E$Ntdfe]n®cri1de foed, whereinoT ANfigas denmined piyASTM Method

g%ndltl ons such that a contacting tenperature is at
D6¢tast 200 C, and the crude product has a TAN of at

nosthdfiemtiod d1So fﬁﬁlbidé& a bfghad \R8h a vidé produdiAbbmprising:
as 15 determ ned by ASTM Met hod D664. t The i nventi on,

cor&cztmg prmmdedf@ed withone otimste gtalyefs trprodues a;total prostugtihat includes

eSS o 4 B Ul otz it 0.101 e,

melcﬂs‘detfe&ﬁhm@g £ TAGEOPAt06H4C0.] , Mkt déast 6ﬁeeof¢h¢1ch1alpsts dom:prlsmg
|saI|qU|dmxtureat 25Cand0101|\/P hecr
vaxmdem [oag ion gnoge TERp@mda P V@éétm@qmé

. cat a A& r d
8&88‘@1 ,ﬁ;i}%ﬁ'ﬁgﬁ&&% i x%i@rggagﬁr?her eof ; Q?JOr g?lﬁldr%e e
proﬂu@taﬁs QO iof kn@ost J0yslofibe TADND uf the cdudei fagrl, sdieredn TiARg1s as

gas flow bei ided in a direction that is
deté@@lﬁ%PYﬁ@WMffth%BégXt he crude feed, and controlling

°'°n FOIMUE Compfisi
TR PPy oSt s g oo

comhcemgl arcrilde\feed with abetoe mrire catallysts ASmvdnes Htotal pewipct gt includes

eSS S A 55 TR g 28R 01 oo,

fhe Jb ﬁ@@hﬂm@&w 8t &yt 6.1 endPatackise eneoflthé aé.ta]gm dogiprising
I ncludes the crude product wherein th

vaxmdudnl,amem meore coppennds of wenadinm, s noxgHes there gmg a gas

th feed h I
congbEp S heE s iR o MR b o e dlha
dire@Rndhatti§ BoiRdrab Yied flow aﬂﬂklciimdwfewchraad icomtyolling cantactimgeonditions

conpounds of 30 vanadium _or m xtu

suchathetcthcn erudapeadpct hasavi ARy of ab@P@ %% 6F e A B heice €0,

180 A; and
WhE Er‘1 ?W%ﬁ% Prﬁ[n%g%kg con %Bo%s g%ch that the crude
pr oqis inkatioRalse pevidds Mxﬁahmbaf Eotucihg at:mde :proch@%:ompnsmg

the Ni NN Fe content of the crude fee Al\l l\%§ clud
coufaeting cm@e@@da@ﬂmﬁqﬁ@wrﬁw 9 BRKE B pTodi (afincludes
thet Qe g%&ﬁ&?wﬁ%{ngﬁég %flo?d%lpis allfid ﬁss&ﬁfel 05 ab$8d 0.101 MPa,

pT OVi duci ng a crude product,

the,C&[mH fesd h@ving,Qrer @rinh ngcrade:faad,ea MNW/F i contentcnf atisagt 0.00002
catalfésts to &?Odu e a total rod ct that includes ds of

granie 2tleattonp PO g Rl HOBITISt » BRogLRpTS @rpounds

3.{1 Aithd r"q-xf%fh%{[e? thidfeof %nﬁ:ﬁ?é‘\dangdlﬁﬁﬂca'iﬁ?st haﬁfhg lagsd sigd@iseibution
cat S conprising vanadi um 0ne or nore

Mﬂmmedmﬂ @om‘ dismetariofileast dB0 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.

M
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15

5 m xtures thereof, the crude feed conprising one or

nore al kali netal salts of one or nore organic acids,
woneosws16sdr e al kal i ne-earth nmetal salts of one POT/US2OGH/042310

organi c aci ds, or m xt ures thereof and the crude

f eed. havi n ra e feed a tot [ ent
of  Tup Rxenton. o proiHys Bimelfe S B Roinda bRieR pridih Samorising
cmfté’étfn? arud¥ R84 'v&th%ﬂe%‘f nitfre BdtallySte 36 pﬂ)dﬁ@@@ fotalgrad:t ttaesheludes

control 1 ng contacting conditions such that the crude
thepratbrodiraswhereintthé crude peductiis adiquid maﬂureraéﬂél"c ang@.101 MPa,

at I e B S Sabsfs coapriise YoRE i, Bhs SAnb e iy b yanacivm, or
m1§tﬁfies Fhesedfl e cﬁﬁféi’@e@@&ﬁﬁmm V%oﬁ%ﬁhoﬁéﬂlltﬁ mémpﬁﬂlﬁ@:fﬁne or more

acids in the crude f ere| n content of al kali
organicaicids aone mmmaﬂ@hememh salts of ams 05 maze prgguigracids, or

iyt e aCipes m@fﬁ%@?&?ﬁ%@%ﬁ%ﬁ%ﬁ%ﬁ% et of
alkili febid] ! andClKalnleSdaitt metdlDinaaethbslts g omaﬁicwé&lsfoe‘eﬂlmttomoom

one or nore catalysts to groduce a total pr t hat
granys udieantrolling eontagting eorrlidons Sy that ﬂwtqwdt'cp %%ﬂmﬂ content

o Rl ok 3y Ml g Bt oo

of ﬂl&tcﬁfiﬁaﬁt <|§II ﬂlmlif el iafd alkalige-eath mfab, mhidmllsal@ @faortgtmc acids in
nmetal salts of one or nnre or ids, .or mxtu
theymedeciesd, Wheasin cpmiat 9f.AlAliacii gad plkaling-gartfoctal, ip giotal salts of

or%.ﬁ. c%%:lc@ 1% Q%t@}mﬁg@ﬁfﬁlts N’é le’f—g al, and al kaline 20

organi c acids of at
| eaThe v@ffiGr algo provideamdnathod efmbdmmg atrnudegroduct, comprising:
ion, W,th

oS e et Fn R B Aol s s

-+ the¥rbde fbdb @ AvherBR MO bmide grdd%tai% aHGURPMib@ired® 26 SClaRd 01 MPa; .

20

25

30

pore 'size distribution avi ng pore dianmeter within

- theAgude fokd coreprisitg ane mnereohlb&lnnetﬂl salinof ebe Op@me eyganic acids, one

o L e R S GG S ot e

crudle Y62 AWVRGY Bér dram oarchme&kecp amét@lruonoa‘nt of Khli m,adnd allcetine-
al kal i ne-éarth metal, in metal salts_ of organi c aci ds

earlf mgtal,rip metal solioef aranie avideef atdeash).RAPQ1 grams) and gt deast one of the

kal | r t |
53 Bl T e B BB el im0 4
t0 MAQWRH lat IRast 6024 shtheedtal number bEpares fethe pore sizer djstribution having
acids is as_determ ned by ASTM Met hod 318. The
a PO AARFSR AR A i ediah BoT SPBFcE PR Hareélferdaﬂ:ebuﬂon 1s
as BLOWGLd b mf%’iém}t{ i)fé‘ﬂod Dﬁé’sf R BitidMEndc fcﬁﬁcﬁu%st $hch that
one or e ca

sts to produce a total pr oduct t hat
thel cﬁmdwpieductmhea wtaldmntmt)dﬂaikah mh’el,emd alkdatine-eartlemetab,do anetal salts

R N e Ao
A Ca%m?éy adi8@5H hE R 9Zed, haich cafiéht %faﬂkﬁﬁ%et:ﬁnﬁld alkaline-

sts having a pore size distribution Wth
eamah metﬂ dn netal saltdoforgtae a¢ids & as dntgﬂnﬁwd oy S TVitMethed Dt\3 18.

O s oSO aa o BABR St SRS ot

co&hﬁhfg LUhIORA NI Chedr %Hr@ cAhBEREE brdﬂu&é‘:h totdpréiet thabcludes

pore di aneter, wherein pore size di stribution
the ts'uézspzdémt; whereh thy crv8% proviuctis d liguizBmixtaredt 25 5€ o 0 193 MPa,

theas o REYIGRREr T B UG Fokf ot NIBHE pRERIR g, 00002
o) bt 184st bﬁ@of;t!hH ditalyeRhavitB I RIrd1siDE Givtritaition Wi median pore

as determ ned
diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in

o
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5 by ASTM Met hod D5708. The invention also provides a

nmet hod of producing a crude product, conprising:
wo0osestéa1g a crude feed with one or nore cat alREYES2004/042310

produce a total product that includes the crude

q n q i3 g .

tnepors Sopisfibugongavitea por iabepy yat ds A S U AR Ol Bameter

w}ﬁ%i%g&te e cﬁidﬁsﬁﬁoﬂmgli&enﬁﬁad BY ASTM 8ethad D4D82;aihd ,controllmg
10 salts of organic acids of at_|east 0. 0000

cogfreting qoaditipns ﬁthhfthc’trtb@i erutle prpdugh has adetal Ny /K¢ eontent of ai most

OO R B0 T oS54 ML P8 8 o

by mmmﬁ@amqomzsz and the catal yst having the pore
SI ze distribution con‘pnmgg one or, nore ta s from,_

Col (e isvegtion plso pegvidasiamathed af predecipg a SQpgpsising:

°0§’*fggt§’:£ge %.r“d%f%?ﬁ ﬂﬁgﬁ% t,%&?},&?‘[ygan dﬁ ggﬁf#?% 4 ﬁ(ﬁ?rb&%t that includes

th@éttﬁa?ﬁllhﬂﬁ@, wtﬁaé{nt t(h? aﬁTdE lpieéddchxtstal licjmai mibticee 4026 dccmdmaﬂn MPa,

a ota conten 0 a all._neta n

thinervde feed haviag altotghganiens of meeal%.ep afkalineparth Eials, Gyppetal

g FEuFEY 1o OO AT Ly oo
 havingragpore siae tistribution aﬂfl’dﬁd median pbl:e damieter of at least 180 A, as

oo o eEn] DA s beving e se AichBution

coinﬁﬂ’iglﬂg 088 offdf RERM F6iR CH1HRA BF 1Rl PeRiodtrd elﬂ% ofe ©F Hidke

t, conprising: contacting a crude f W th one
compomlﬁse)foae at mresmntalqcﬁmd oduran 6 of die ltmmduﬂalﬂmw mixtures
i NG

S 0 B S5Mong S S B MR R

coh@RoFDEN Theta!)n@ ARk alhe-BRAmatK  inefibbats Tk §niOAciQnef at miost
or nore organic acids, one or nore al kaline-earth

90pieotthe content of lkaHaneal, st @k@t@m regtalein metal saligiof peganic acids

25
T N T
of atdanld dedils ieas ddieriibad By ASTVMEMethogldD13 8of or gam c acids

of at | east, 0.0000 1 gramns ggt | east, one of
cat dihpseentian Alsg POVidEA Bethed of REOARGinE P Grdgrpfiugt, comprising:

of 4 PRE L s Wi b o Ebfrbasd e

thestrade piodiict] Wwhereimthe coxdp rpmdmgxsmﬂrqum miroue aréﬁ §Csanﬂr001ﬁl MPa,
Col u of the Periodic or. no

the.¢rde f?ﬁg §°’6'P“§)‘ﬁ5 OB§ OB %Eﬁhmgwf Salts 969G Al %mef%?fgﬁws acids, one
or e A@hGn etal sallfs %F HhEsr m&'&%%&ﬁc acdfd] of Bk tuRs!théigof, and

cont act| ng con It1ons such that t crudeé product has
thacrude fded having grer gedm af &ailé favds atotal sputend dfaallkahlernetalst #nd alkaline-

taI |ts of nji,c i f at 90%
o et WGRPE el f ateRafiscsoant oot § 0P L erefl. BBty one Of the
cat¥Bsf havir!g a;% r8kizS alstribudion Wide inedias Es& dlé’mé‘t@ of at least 230 &, as
2005/ 061667 PCT/ US2004/ 042310 in the crude f

detenmineil by ASTMMetbod 214282, andhetatal pst having amormsm@dtsﬁlbunon

cofgF B CREAT By iR R BEL 68t eEioRiscTeft s usore

coRIpBhdAST ofle BRIBAImEfa] S Colitein 8 of tHedReriddRATH e, or mixtures
conprising: contacting a crude feed with one or nore

thcramfam;ds@cmhmﬂmgr@um@nacwh@nns sueluibiet the gedeipsedugtibas a total

copf eﬁbﬁ(’:frc?lﬁfﬁ&‘ﬁﬁt?g tﬁ h.lf\ép %ﬁ‘gl IBQK% ﬁ%%%l Qe{lgdolf%}ganf‘c &bids 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 gramof crude
woead/06nds7| east one of the catal ysts having a POTAIS0@D42310
distribution with a nedian pore dianeter of at |east

. det d b TM t hod.,D4282, 3 h
o 3 85 S L B . B B O e i
of (%}Eglrlg'hm'ﬁ?fseas'@fe@ﬁﬁleﬁr%mmm@d(ﬁlﬂ@ the Periodic

one or nore COTT‘pOUﬂ one or nore netals
f r oFhEinventiortalsd prolisles Pendtif of predicing erude pragugt; comprising:

th f: 1 t di
A GE e o0 0 OR GAo st Profi f ol BEp ff hat ucludes
the%i-u R S itreih e MG Brodnsis atliqald thidgure & 25/eCané d.101 MPa,
wherein N/ V/ Fe content is as determ ned by ASTM

theviudedfded Eniigg a thited NiAVAetconientofat least00Q02 grams of b VdFe per

eroll it Felatigobbord s o BAYE § Bore 92 GREAR Bn e
meliiah poredinmlees of fdéast 30 Adesdetétabned by ASTM Metisdd D4282, and the
wherein the crude product is a liquid m xture at

catdurag llmvmgp e size distritgition sompHsing 9np PT BoRymEHLs B9 rﬁsﬂlwm 6 of
the?re adi g{l% ﬁi ﬁlé%ﬁ%%ﬂp%&?%f&% ot n9c¥rg Sbefs ﬁ"&h{jéoluﬁﬂleﬁ of the

one or nor
Pcl@dcﬁ@'llfb.lﬂe At rficturey thegest; wha %oﬁthﬂlm@ éonthc’ftﬁg conditiens smﬂh that the

L N N N
cruﬁ@!féeﬁ Qher? %‘eacc%a’tﬂ’:'ﬁf Bf asAeteBfink v 2-19@%%%@%57@9.

east’ oné o ysts having a pore size
di sThé inventdon alsd jrozides dinsath@bofprdducieg 2crudé peaduct aemprising:

90 A, d by ASTM Met hod 282
comﬂﬁm‘i%é?i&%%e SETETS PRl Es & Progua et ierugf thatinchudes
ﬁ@ﬁd,%?é}éi%ﬁ@&h&@ rodBfis aﬂammu&@fe at Y5°C ah# 01001 MPa,

O 0001 grans to 0.3 gra : bdenum one or nore

- thermh@dfdadmommﬂmg)m mmala&lmhanetal ﬂﬁplgeh@l' 1gere organic acids, one ..

res thereof
or Bgr it echaeh el B oRtrpr e Sphrmiise OF ebflieh Yo, the
crule fdedlRAingWtbaD &oxﬁémaﬂadf?mm GEtake f&ﬂﬁoﬁﬂkﬂi indea, Eamﬂtalkalme-
netal, in netal salts o organlc aci ds of at npost 90%

eartf mﬂals 1@ mﬂaé maltsorf oagaris acideelat leagh0QH0d grams, ot qaptone of the

ca gg;a Wﬁ%r %ea é%ef](ﬁgtﬁfm&} &th%]%gdm?gt%rgﬁxdn?}atylﬁ' at 4690 A, as

detahiﬁabd gy %wmt{ Mdétmcabizsgrzleﬂ ajl‘\l/éé?ﬁl cgt%% tilgwmg ther@an sice distritaition
is as eterm ne 0
hag g iptal melybdsnug csntm, @é%gralm%ﬁqa@éw%fﬁ%? 831%91&58@ torQ,3 grams of:

mo@fb%gl%ﬁ‘h, ore Y réh{lﬂ%bdeﬁ fitpotifdd ¢ Eﬁigfé 8 Gi B?n:f&l‘ﬁ)denum,

nore catalysts to pro uce a total pro uct that
or ixtinted dﬁeredfhﬂmcbrronﬂ-ellmg@dmatung/\ﬁmdmums tshch thatttie cynde goaxduct has a
id m xt 101 MPa,

totsapteRoh TR ob v ke s pordh Belgh il g SR Seids ofa
mo@f’%‘f‘ 9f tHe%onith F‘S‘f AkalChbae anfl %Eﬂlm@eit@& ﬁ‘ibtaN'lﬁ}ﬂe'fﬁ salts of organic

content of at |east 0.00002 gr ans, 'east one of the
acidaincthy stugle ieed, whereliicon@ne ef)aka)l@ 1861, mmmmm@n metal

sal ol Grsapincidgn snetgningl f foidEMEOABII o1 hod Dases,
tho
and-h ?nv%ﬁ?éﬂ 284 g\%@iﬂe@ d nfeth R ¥ pro®loyiee B 9%@@ tomprising:

per gram o cat from 0. 0001 grans to 0.3 grans

comtéctingrl qrbnbbafeadrmﬂxrwe oF M0De eatdwst]s tuprdducsf a totad Ipmhllghﬂnﬂ’q includes

cal ul at ed hde or .m x g
RSP e PR GGV & SO At £ o5 and 1 MPe,
thet_l_(%ﬁ&eoffegfh&hﬂéi?w @Ejdt"féasf‘@§ afd TtNrede REd IBAg, PP eRin dhGude
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 N /V/ Fe content
wofRzoosre16s7 ude feed, wherein Ni/V/Fe content i sPE&I/US2004/042310

determ ned by ASTM Method D5708, and TAN is as

deternm,ned b TM Met hod 4. . The jnv ion_al .
a PEFP 877 RSB Wik QP IEE RAGEIEt OF LBoR o) da e Qotbnined by
ASTRIPleliid 1942821 nF OB caGlystBaving 4 tAS thel§Bdetlublcodbedt,Per gram of
nore catalysts to produce a total product that

catalyst) fiicke .00 egrams tte0.p igpatasof; meihdsiam; pre eers coRpgURds of

' a liqujd, mxture at 25 nd_0.101 .MPa .
moh e pliated i i el oty todim of bl mertd gl difoling
conPietilB tonRfiSRY Yueh A6t B cr@diproBiictHas & TAN 8f atlifost 90%40f the TAN of

nmetal salts of one or nore organic _acids, or mxtures

the thide dedd arglrtlie crude produgthasadatah My Vi{Be gontentHf abwaptifo of the

i e Sl R ¥ o PopeRin TR oRER 1y P o) by R 5T

- MeltRa 5780 TABY i8 65 detarmbingd by 8EIM Methed Dol

catal ysts conprising: (a) one or nore netals from

Col Tinhingergion #igo providgsip snethas of progncing a cryde Bradyptp sRMBEsing:

f .one or t i j .
conlePlS TR o Ak b LR, BBl Nl BcAE fatnchces
the r&ﬁidalpiodﬁcqrmﬁgﬁwfm diddeprodiet iPe ﬂi'qn'ﬂi mix’fﬁab hezcso ltm anab?. 501 MPa,

nor e COI’TpOU[I.S 0 one or )re t S rom umm .
the grudefeedeamprifing angATdnorg .aﬂ%fw t5 of PIFRTIRPIE OFgARIGRGids, one

or @o@%ﬁnlﬁ-aeﬁhﬂ nftalls@hPof cﬁl?'g‘rx‘n rgz gréﬁg%caig%c‘éﬁjmt A hreSRletdBRE, and

s 1na range controlling _
the crudedfesd Inayingmthitdlicontents peingrammadf crinde feed; of alkeb dnatal, sngsalkaline-

carfanel, i e eaps faraamicgeids Gk oo E PG i, W BEleha g of e

' cat@rgstﬁ E&nﬁﬁﬁﬁngrlﬁ? Bie & kY imdtHs #om €6Rng &af thd Pefiadit Table; one or -
tal, Tn ta

salts of organic acids in the crude

- mofesmuipponinds ef onéoarmpana tmeatdls fokuCplums Gof the Rariodic Table, or mixtures

o8 52 B o 0 Bl T o

corhptRat bPAnePbiSAoRAsthIE SHraCoREROT) 6f the Pededit Tgble, e mikeures
product, conprising: contacting a crude feed thta?ne
thetgof, wiresein atmolgs raioof totalderiumnd Otmaetal todetghyelpmnfaetal 1s in 2

inel ud . . i
ran gy 3,1 i S} tiimg B f 8 1k Wi BASHI Gt has o
totdl @6ntehpof dligaliomeal, ahd hikblifeearthnineral, immetd siltsasftorganfO@dds of at
grams of Ni/V/Fe per, 30 gram of crude feed, and.at .
moptc9% obthe contenhef alkalimstal, and atkalinesgarth mstal, dp mefal splfsof organic
aci@Bindhe cruli ?é@g% Snint b QkAS Kt eﬁlfd LALNiRe-e @€ nféfal, in metal

nmore conpound of one or nore netals from Colum 6 of
salfs o€ ofpanicadids 1§ apldeternminecdbw ASTDE Metlerdldi318and (b) one

r nmpre netals from, Colu

0 0. of .t he Peri,odi Tabl e, ..
e TB? EnBRiorasmBRNeS AFelnd o et & e Plofyfy cortprising:
J F) 1 1 \ .
coE ke VTP B0 e O g el e

theRfIIdentGARG A KteiR the crGd¢ produdis adiguid mixturoatls WorndH 181 MPa,
thegaederd Wy Rop i SR FEGeehtafatiorst LoGRR diih bR e per
grath 6Qriille fé'%é,\gnﬁ%.t fe‘ﬁ&tcﬁlf@tof e (ﬁiﬂ%&mﬁ%@: ) drftorhhdry/mtetals

content of the crude feed, wherein I Fe content is
fromsCalemarofithel Petigdie\Table Meterow andds 20Bpod1dsief oheoempiegnetals from

Cofiins PEM HenoaR Tl O iRl BLHSHE helof b'S: RORMEHLS 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

wpr2oesasige7wher ei n the crude product is a |iqui dPOT/ES20042042310
at 25 C and 0.101 MPa, the crude feed conprising one

CobispRifh skl 1 gt Sz aS 1AW R o 3pr @ sonigplios

coﬂﬁctg‘%r c%n@%ﬁ: Sgchehitdfe e B 188 attbRl BRAN/Fé Béutdf? of at most
avi ng, per gram of I

crude fee crude feed, “a tota i
90¥oofttheNi/FVFabdmént ofttteadrpdeafocd,avheatin b/ VFgcontentis ab determined

al _salt rgani c acids of at |east 0.00001
bymg,ﬁghﬂgﬂggogne or nore catalysts conprising: (a)
a T ihatnvedtiah ¥8b {prdvli'@esfa' théthod of ProdGéinh 8 \eiidie, prédict, odiPrising:

of first catalys fromO0.0001 to 0.06 grans, of. one
contactingracmde fied WithooneQuimora cgtalypisite praduce a dotal pradics that includes

one, or re gonpounds .of one, or 4 t al fo
oo BATRONR L8R br ' URE PR 25 2 0101 e,
the' @b fee® EomBiisthg on®br fibid dlkAPmbabsAR{of 0dB dr fddte Grganic acids, one
second catalyst, the second catalyst having, per gram
or Mor@dwm-w%semytgl salts of pagenmerereanie agidy or mixwreg thereof, the
[e tals I f e i O0h Cr: e :
erffR TV hes pen A0 TR ol Soniih of it Bt on CHIsline-

et e, iPeidtalGaks JBdiganic acitis of attlest 000081 ghinspindthe ahe or more
or mxtures thereof; and controlljng contacting

catglystgicomprsingi (@) aiirsticatabyst, che, At o7 aviigs Per gramqf first catalyst,

| A EHE ;
s o i of o) o RIS Ol R T,
on€ oninerd copipaainibf ommdrahore ardala fioad Colereet ofithe®Peribdic iTable,

B

* catfBthavid G st (05 Ghnisofodn tals ¢
“déterm ﬂ'% 8%%‘3%8%13%&%8%3%3 18, The ?ﬁ\% ntion also o
.. fropr Goludtest of the PedddicfTablepdumimgors compsdunds efchwetor more metals from -

PR o GRS A RS g bl e ot

coﬁmhhgs@taddﬁgceﬁaﬁﬁsnpmﬁwt theiadeprodtittchas bU6lal qunahid 6F alkali:
is aliquid mxture at 25 C and. 0.101 MPa, the crude

metal candedleline siarth neatel, ymetal salta pkenganigeeigs of at mestH0%pkthe
. . e “on
coffep [t o RO Snd e 8 0, WP R IrQfad deftsdo the orude

feddnaheein cnbeit of alkdl niet Candatkalige-eprh ngtalinafetal satte of organic
feed, a total content of alkali metal, and al kaline 30

acid ix a5 determnediby AR Method D1348.0r gani ¢ aci ds of at
| ea . e
cat ar Sy SRS b Bitviac Hindibod S5 baIfy € -ridProduct, goppyisine
cogtacting snérnd®feed evithnoaear mdrakstalysis o pfoaluoera tddalgiroduvt that includes

thq e RFORNG P hESBIn i B Prcet A it 25 °C and 01101 MPa,
thé;%g&é%@& E6m Tv.ﬂgg b80br Rbrd kM mef] sdlis6F 8hE 8y bR §Bhnic acids, one

contro contacting conditions such that
or hiongialRalireuearih metaklty of owd drymone oaganomacids, ionmidtéregdhereof, the

e D T
et hidla, lﬁ%tﬂg‘» Igsl} S igarie hdils Ot ast 6.00001 @Jam‘?,adﬂdsﬁt Eé;alsti one of the

organi’c acl at “nost 90% of the content of a
catabysts havingnperairam lof natakyst; atleast 040] sramsef ahe eminpre métals from

Cofisia b of HErhariodig EAbl, oG PHEOESSrtPNBaSS CherpH A foetdlf from
Co%gné% g Q2 HePedfoliSTdbde, 38lcHBtcAlalwWobsht BY metal Az iMxiRéd@Ereof; 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
wWoi20d5/0606s70r nore catal ysts to produce a total ROTAK2004/042310

that includes the crude product, wherein the crude

o S Sl A 5 ol oP B, gt
earth ﬁl‘é{a;%tl ﬁréé&‘%l%&& K orBhnit 8884 ofat AR B0% bfihé Bonteritiof hR@H metal,

one o atal ystS has, per gram of catal yst, at
and glkalinedezdthimetnk irs mefal saltseoforganimacidsiatthe erufle SredOyhengin content

f. the Periodic Table, .one qr res.conmpounds .of one .
of gl el it Bt st ectpl Y, B GAARS B8 15k Shdimined by
ASaiodirdep1am. wei ght of nmetal, or mxtures thereof;
and controlling contacting conditions such that liquid

houflhg invsatien alsd pravidesiamethod ofpradesing a £oile predust, cpmppising:

colfprng Y ubd oS o PR 558 4 Bibdb o SRR s
thef @6db prob&dtSivierbin/tié bRide Produnt isiadigadd slditeret 26 6C aby 0.101 MPa,

ASTM'Met hod D5708. The invention-also provides a
theprudrofeedhaving e gragn of andeiteed, pigtal NI /B spntsntnf-at least 0.00002

e Yok e B A0k B il 166 BlO0R kot o o
T o s e
megls Ergmeelomn afdhe Peasic Zaglsﬁ&é# AL WHBBbet mpta) ap mitures
Ol g Ron IR o Sush ka8 N iy oy
comtadtirigyzons iscovep i 0 i napdithe coxde pooductixsa totad MNoW/Bo Content®f at most

505y ottt SV HBSFouen Gh SR (ot AEB MBLLF B Apeatip PR deigrmined

by'ﬂ Nshod D8reef; and controlling contacting ‘
condi tions such that the crude product has an oxygen

25 Jbaireentiof alae proyides a086théd ofprodusinea cowapeeduch compeising:

ol % b B i o g s

thef @6dh probdt SivRereMtEES Brudé Pridaet is adiqasd Mekererst 06 6C ayd H30VVPa,
Met hod E385, and sul fur content is as determ ned

b
thexgiria fgml ?@unmggr.amm%cmm%ﬁdﬁ BBrORRgR CPRteRi ol @bleast 00001 grams
of gﬁg{gg&n% a Rhff g&ﬂ&g&fog gﬁfe\;ﬁ\#ﬁ)ﬁ(ﬁgfg %‘)‘%IPS of IR a?i'dr%lg least%?lg of the

Ing a cru nore catalysts
catilyedeomptising oAt opmotkimetalsfadm iCutihrug 6f the ReriditBable, one or

product, wherein the crude product is i qui,d m xture,
moage compeungds f opeermee metals from: &ehlam? @ eﬁ'?ﬁ&’\?%ﬁal,c 15:19 €, or mixtures

AR5t Aot 500yt e

a sulfur content "of at
coftetQT ht giost 8090 bf thielokygen amtend bf theasudedived, ahd theecrude product has

a s qoBiopEe T 2090 s SAHECRTSN P (06 FEUBRBGRIEFeD OtyLen
cotietlt. i#’g?@%%%ﬁﬁ%ﬁﬁsm ye@ﬁm@md snPulfR %(l)ﬁént‘l‘ﬁ’ h€determined by

met a e Periodic Table, or
ASTiM Miethed DU2@¢F. eof ; and controlling contacting

N IR iEo Brvides dausihbol BpottEs AeRar Beodih omprising
cofthetilp® GhdRed $5 o B nid?E cAAES to ProRAUSEA thaD @du%tlﬂfgﬂﬁlcludes

I
content of /0-130% of the sulfur content of the crude

thef areds; protiect ewvherEinithe wulle produceiat liguidamixtereat & feand(.101 MPa,

theAc%lr e %\e/gé Ea?wgng?sero gl"amag crd el %eg , actgpaii ‘Rﬁ}v /R cSittent of at least 0.00002

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

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so

provi des a nmet hod of producing a crude product,
WOOps/0@ls6Ty: contacting a crude feed with one BCT/IiE2084/042310

catalysts to produce a total product that includes

t he crude, prooduct, whergin.th rud I Ct 4+S .
mOrE GOAOVACELG] 00 G g B RREreRm ol I Pifiodis Tible, or mixtures
thdrB &€ aﬁ&%{&oﬂhﬂggco%&%uﬁg cORfifor®y adh thaﬂﬁie&ﬂru@e%rb&u@fhaﬁﬁl €otal

or nDre organi c acid S, one oOr nore al kal i ne-earth
Nlmé/&?mcomnt of ap inashi20% rofthﬁl‘éll‘dﬂ’@alw@néef i crusie fegdcpad the crude

15804 B coBEHLE DL Sl Bk, wherin

NiPHelboiRthels as Htei Bl b AST™M M@tﬁé&ﬁﬂﬂ@s,aﬁd dolfiafcontent is as
| east 0.00001 grams, and a residue content of at

detmed(bm%meﬂiﬁdwé’f%ue and at | east one of the

o ortetavestRf Bl B mBhot Bt BrobeE b ckue Bl Yohiing:

coftfactily £ crud® FeedSwvith enb orGadre Tatabysey mtpWIBE aitetl pl‘oi[ﬁ&‘.tltlmt includes
or mxtures thereof; and control|i .cont act.i

the omde proshiet, wilietein haicruderodust s AHBHY X BERaL25 oo 0.101 MPa,

of 4o} o, B L i o

or@futt alkalind-edttkimktal saltslofl bne enmlord drghnio aeids,rot Imnn‘elreﬂ thenenf, the
net al sal_ts of orgalc s in_the cr ‘% .
credqfa @rng# OB RLSTae Be gtk ! gkl ghet o Splialine-
G e T e

ofrﬁeteabt (shptamsaff residyepnaml atdeadtonesof the catalysts compdsing onSTivmore |

AT EERGH a5 PoRPOE IAbEnDRIY DS JOFOURILY e oFfoore

: :~m&ﬂ%% bR BETE PeBodit T@BlePs O res BRASVT] ﬁid%ntroﬁﬁg

contacting a crude feed with one or nore catgfysts to
coptaoﬂmg:eomhttmauchoﬂaouhepnldn@rodmth@dﬁgtal contertraf @bkali metal, and

B

m&aiamldmkﬂmd@rﬂﬁﬁ&al ﬁl el skl o@@fgaﬁmacn.fs ifthd @radd fe8d,lthe crude
grans of residue, and a total N /V/Fe content of

rod Bah msdoR cametst 18rid0% of tiasside coBent ofdhe cride feed, and

w5 P T RPN BB PRI , cie

as@etenmired b5 AR TV Method DIl 818) atd edsiduraoRent 3dis defeahined byrASTM
m xtures thereof; and controlling contacting

MethadiD538hs such that the crude product has a total
Ni / I Cr&gﬁ)ﬁ S0 wﬁ es! Eﬂxgﬁ)g%’ﬂzf gﬂj cl 4’?\14 &R;E‘tcﬁﬁipnsmg

of t ee cru a resid
coptaotigni cnkle Tébd]:ﬁﬂ%mf orhim'e rcetal)dtseto pootlueat tmiﬁl prbéuct rtlmﬂ mcludes

KEENET TN T e
th%gxglgg?@_?h 4 In%\?ﬁ@r%?&m b?cﬁﬁc faat §fe'§.ldih€ @oMnﬁ?EMéX?E@Pgrmns of

lon also provides a nethod
residwe) and agotal NifVidfe conisdueitat leashh 00 2rgyams, cﬂadtaamtngle @f the

ude feed.with one or 0
CaEYS CpRTH SR o el GO SR e PRStHiE g aBle, one or
mdfe Sbﬁipﬁuﬁd},%f%hé’ GFmBEeQﬂHIﬁIs ﬁ&m Tolirf b &f MePeriobicatabls ofmixtures
an MPa, the crude fe conpri sing one or nor e
therktfa ind oertteollingadantacting ommhmnsmuclethat thasrudeqeodist hagrtotal
Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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or nore alkaline-earth netal salts of one or nore

organi c acids, or mxtures thereof, the crude feed
woavosrgieéper gram of crude feed, a vacuum gas @UT/US2004/042310

('VGO) content of at least 0.1 grams, and a total

tent of, al all. ta
e fomentis o delarnit By ASTREMEE D BT B i Roogspf s o
deteﬁnﬁ@@%?Am%eﬁ&?DS%ﬁl ysts conprises one or nore
metals Trom Col um of the Periodic Table, one or

nor &he mnuomslmprooms amethedof produging # coide psodueh comprising:

the, Perio or _m xt he
conteiTinEch Sy et S ine g Rl Bkl AR mppductth neludes
theRr RSkt dhR SwherbltBé cit@B pestuctis adiduad inixtefealt 25 20@nd 0.101 MPa,
al kal'i ne- earth nmetal, in netal salts of organic acids

thegtrudet fepd sompuisiag png oramersralleait metal salts of jong or meterganifgeids, one

or e kG indl i of Py e s 108 P Rl ind ot he

cru@e Iﬁéearliavﬁig, P& gkaQrefudefeedy@Vacinimh gas oid{(“VGO™oonttmt of at least
wherein VGO. content is as_determ ned by AST

0. lmam’wnémml cerient b alkali metal, andcalkalinengartdy etaln&l metal salts of

ol 4570 LS o P oK o s 39 o

mekdly Roin @ﬂuﬁh@oﬂih@l?eﬂﬁﬁc Tabiej drecbrafiorp R:ompound; of ope urimore

mproduct conp{@qtggggl?qgﬁﬁa@gtl 8 a Crﬁ\e@a%, tcﬂléiirct;none

coﬂt%n‘éd&ﬁdt %ﬂ? sich4ist the &gg@ Erod‘ﬂ@tel{aﬁ laRotal Sorftért OF aRER %b%l and

aliqud mxture at and 0.101 MPa, the crude
alkhhmdedrth/ma'gl ipereta) salts aﬂorg;anmjectdssdht nzost B@%I of the st of alkali

o el e 5, S8 i By U 8

crtﬂ@ M3t RaseVBO &ﬁ%en@ of PNE3%s df@tteevmﬂ et 0@ fﬁe@@bdemeed :
f the Periodic Table, one or nore conpounds of one

whcremeCtD nentteritss 4y deterainashy SEM MethaddP? 1N, andregntent ofalkali

t her trallj ) ‘
el oSSR il Al PlanE Pt idelpiped by asTM
MhddHFeigzont ent of at nmost  90% of the Ni/V/Fe content
of the crude feed, and the crude prqduct has a

conilBainvsntioyglsq preyidss aprthess Rfeﬂ‘t“é?ﬂ a gude weodé% gemprising:

col iy U R Rl LB LS e

the‘kﬁl'dd plotibapwhEréiddhe cride produetis lachqual mixtyreay 26 &S aad 0. 101 MPa,

ccanioes R B ier B8 elirodl ferbgnion NinGREBeaiEu e at oast.00002
gre%?sg% 2 %ﬂtmmf%i}éﬁét 0. D BlardsN &l 48 Sast Blfkeoﬁhé‘ E8alysts comprises

erein the crude“product is a liquid mxture
on@br AbreGnetaly fiom @bltﬁﬁaé of thecPecioditeT dbbs dne onpotes¢angpouinds of one

N TR p—

cm{ta&gtsgaéohaﬁmﬂ@ s thdt tﬁ@e&ﬂhe ﬁr’t‘thét 1k 29581 K7V @3%9 8PktGnost

or mxtures thereof, and the crude f

90Y¥enfitheNi/yéFe gmdent of thercatie feeddnd the aruds prodwetdns a $GO content of

d al kal h |
T0g 3 aotshe S0 ReuBriE SRt eed ot iap solghERES deiggined by
Asqw he&BEd DISORand Bervme&&tta&ﬁti@as &et&ﬁilﬁédWASTMMethod D5708.

nbi ni ng a support wth one or nore netals from
CoI e irevepfiorbalsd pravides adiehathdf produning @ erude peeduct, comprising:

cop QR E542leR Wiog R B B b PR B Byt 8 ncudes
thecceﬁ&é p&%au&t! RheteGhe crad pfodubl 189 lighRl 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 conpounds
wotoes/aseésger at ure bel ow 400 C, and control | i ng PCT/US2004/042310

contacting conditions such that the crude product has

ato I.cont nt of alkali netal, lLkal | ne-.e
o e e L S5 5T o B L B0 . ana
the%ﬁ'uée%ec?ﬂi{lxﬁ%‘ thef graﬁi sedrhderRbd) a tofld dontahﬂ@a:m-;ﬂaam bnd alkaline-

metal, In Salts of organic acids in the crude
earﬂsadtal,mmemmalmﬁcegam@amdwm leash@PAP01 gramps, and at least one of the

caily S i3 SRR Py Cormeinipe bR I b8 ot AR B CHiumn 6 of

the@‘e%%di&r'msléj 8fc 8r m%}éﬂaﬂnlﬁfunag oflsit oignére arietale fionoColuinn 6 of the
conprising: 15 contacti ng a crude feed with qne or

Penfie Tebleamy ixtirestheresd i arodudect gatalpvt paeruesorfad forming the

et S5 ik S LR 8 bl 166 el B Gh BenBie el
coﬁtﬁﬁﬂlg'b%)ﬂp%ﬂndm fa teimpefatiire belowetODEEY and conttolling\bonticling

content of at | east 0.00002 rarrB | ea t
consRtianssuehathat Q@tcgud@r@@n‘-‘éh%% wfnte@wﬁ%ka'l@ an alkpline-carth
mellf o Bt of i RL R B¢ 8% GO KN e HBli tC and
itan s b s ettt it o
alkgh anesat sy kol g g i rsciebdls O pregie ashis s SFFEREH by

S‘T{D’f e or rmre sul fur contai ni ng conmpounds
A a tenp%??a%re bel ow 400 C, and controlling

c onfhe frivegticmaido pravides suméthodaf producing ageids poeiivet, comprising:

- colaing orbae e ik R o i AP I PRRPA Blonb il el ludes

: thetudtSi8 it "G lereArth® Mnﬁ%MdMEt 18 adigid/ Purthe 25 n@ena ogm MPa,

al so provides a crude_conposition having, per

thecarudiefeed baning.iner gram of crundefeed n ot I‘QMHS comtent of a least 0.00002

il LA 50 ond o s Rl o OG5 lehbiBlly fSbgoogs it one ox

. mdié AFRlofroR\CHle6a6MBe Péridii@Talile] dniert@ nicde gempounds of one or more

di stribution between 260 C and 320 C at O 101 ‘I}/Pa; at
mqteéaﬁpmdl@umng& ofrthe Beriesic Tpblecurapixgies therent o ig Gerpatalyst

prqgﬁ&gxe ag gr ea oc{éﬁ%?tﬁgr écﬁ;é%% ﬁﬂ? 12&9 Lﬁsd'i“m ﬁ-xe]IrQésence of one

or ﬁfomlﬁ:i' cozlitamﬁ{g conipounds atl alemperature helaw 408f°C; andl eontrolling

comBeHRE ORISR F TR torige RiAcust heb o) NI/ Y7Fe coptery gt most

f t: .
R e e i e

bymMMétﬁddIMZG&O residue, as determ ned by ASTM

Met hod . D53Q7, and t co sition, ha a. Wei ht [ a

0F . NBRITEANGM ISP greios SRS cmeoti hafindcpel drarh B trfae
co%}géﬂtlém‘ Gt ﬁéa& L) E%?h%dr%caﬁfﬁonsdﬁiﬂ?h Bbikeg rivgeAistibution

D4530, an C5 asphal tenes content I's as
betheen 9&1°ﬁiemidk2ﬁ0 °@$TM1I0§tMB@i aplkeg0.00 grawms chhpdrorashons with a

ool grfeer i ributep v AP, ezt Kot Gl Pk et gt grams

of ﬁ?&a&a\{ﬁéﬁ With B beﬂhhg%a@getcﬁétﬁbutmnqgwﬁéed Jmatod 4l 659€E 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 C and 0.101 MPa, the <crude feed a
wiChopensent of at |east 0.001 grans per gram OPCTUSZIE4/042310
feed and at |east one of the catalysts is obtainable

cebiccs g By AR cgind DI o84 (oF0RhPh Rt & Wl i
of MER RUAERL thCS%ﬁhﬂlrenE@JcﬁltéE@ behiSedst 15, whetelNICR Béntéhas as

Periodi c Tabl'e,” or mxtures thereof, to produce a
deteamiriey by AR BdUMetbod D4530, dndrGyi asghalteees:@mﬁny ig asglptermined by

talyst precursor in the presence of one
A%fﬁfré?@ éhapgf cont ai ni ng conpounds at a tenperature
bel ome3¥enfion a6 prARELH Mbthed Qﬂﬁioﬂﬁélhg @ cealidirbdwtScomprising:
such that the crude product has a MCR content of at

contastingdpemdé faed avithape cranerecatehistsdp produce ajetal predect that includes

o SRR Tiod ) Bt of 1 U 0w,

crtﬂiquéd?ﬁ MCR céiteittofIaf RASLT.001ca8MmE [par @9 ofcpudefeed, agd at least one
S

crude feed with one or nore cata ts to produce a

of the: eatalystoig wbtaingble by: mmlmeg witle ope erggere metals from

Cofih B o e ForRo il 308 S alfe EHESREEBY nfle e PR rom

Cdluil & of i Periodic 'ﬂitﬂénc@f.rmﬁfumﬁ&h&eeﬂ to producd a bﬂdyst preoarsor; and
of the catal ysts having a pore size glpﬁt”bu“ n wth
foramns thenatalyst by beating the catalyst Rrasigeotrip the prossnge phongy more sulfur

%
cofflrinboryXal B fftpelaig belodl ST ond GouUIRE clrtagel
coﬂditléns)rfuch Itlmt thecirade pmdnctdiasr aMER contert &f at must 80%iof ¢the MCR

cofee 1o Fi g PBrEPICR,Copsent 4 deLEn or S T Mefhod

—_)

. D4yzgde product has a MCR.of at nost 90% of the MCR of

the crude feed, wherein MCRis as determ ned by ASTM
© Met Hide iD4EREON aIE-hrpmmd@ra method, bﬁprogu@ng detuds predisd comprising:

cobE tae 100 vl e AR R BBt Ak mBby R includes

thé&ca@e ﬁ»ﬁu&oﬁiheﬁnptﬂa crilepidduet iswehdetsabla gt 2@ ad medl byPa, the
ASTM Met hod D4294: and at | east 0.3 grans of residu

crgly faed MR pontent ofyat leastif. 00t grems peayyam of) of wenderfoach g at least one
of esc%@}rs[%vﬁa%?g P&Ie%ﬁt% detw}vﬁ?a er 3301'@8{&11%{3?% 8 i'ange from

70dkt£180 Agcdithyt 18astg0Mesfhe t&ﬁaﬁunlﬁ' ofipares ih thE Poregizendistribution
of sulfur, as determz'ed by AaTM Met hod D4294:; .at nost
haying & Roredigmster pAkiR45 a3 PORABPRIChAhepsn RETIFIZE

dl%%@%%é?%%%&%&%%ﬁ&%&% BARG; A LR et

coh&hb@dsr% BT theaoradd prededinass MCRof htmost 9020oHthe MCRws the crude
det er m hed AST t The i nventi on
feeé] ?@%%M%é“édéwgeéd’ﬁ‘p%é @ﬁgﬂg& 330 per grain of
co [ f A8 of i
detennﬁlr%hutrlr‘eegﬁgn a%\%’FM Met hodgm29 %&Ihggs %ér ar grrgom osthom:
at afostr @8®4jgmmsa>£ oxydeny ad dﬂdnblgredﬂlsrTMSW Mm:hm atamost 0.003

o SR B2 AUl P58 oo RGP Bl of s,
as QORAAREA b AT Mé&hod 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 MCR is as determ ned by

wAS00d/ddeédiod D4530, and wei ght of C5 asphal t enaCT/B852064/042310
determ ned by ASTM Met hod D2007. 10 In sone

e o o TS0, 00 °0 B M 55 s ofat st 0.5, a5
detgﬂ%qg@gg%gﬁmﬁ 5cpljggg4to the invention, crude feed

not been treated in a reflnery
di sTht im@ntiemalé@provides hicomtzl doynpsiion haviag, per)erana of composition:

ot Ier OO0 e Lot geferpimsd By e AME B D8R 18] 0.2 grams
of fé@fdug ra@'ﬁe%n{eﬂ%‘? A€ MEmbd mm ARShOYShPEMiBORSsinga weight

tion o ni ch”have: 15 a boi |l i ng range distribution
ratimaifcMCR&@nfénato Os dsphalidies conténsiof ahlgast d iy end thetqompesition having

TR OF FHOT s BETRS | A3 26 defefmngg oA MUt b4 oA Feignt of
MERES M&Hﬂ&d fASTMMe%dmme&@Q&gﬁﬂ@g @nad is as

0.101 a boiling range distribution between
deﬁﬂﬂln@ihn@m&h@tmdbm@l MPa; (d) has per gram of

P EprEe BabSms S Rag eeg ion Epf By HaREi4ER ity gre o

md?e 6Pthe MRthodd 0P 0dmpb it Rtoldutll toake westion viudg feed that: (a) has
boiling range distribution between 10Q &@OOCat
notbepo trepied in @ refneryy distitledrand{ny f@éﬁ?@é‘ﬂ@ﬂi&a gs components

S B 4 A BB

coﬁpti%dfﬂgpl\%’)w oﬂbrgti% gdfdi {ch Borhpﬁsu;dlydﬁﬁarbﬁnampﬁm f which have:
a and r ans rpons av a.
 bOUiNE AR GBI ReLP B 0D o 2 0L P g ol angh (g tion

2 be%wtegg 1883cRa 206 8¢ a{] Sof a%xlﬁl% laﬁ%&lwtﬁbﬁﬂo@ﬁeﬂv@%mﬂ °C and

or I1n a range r omO , .
300 6C5t 010) MPes aa;mlmgrmm distcibltiorgbgswier: 305 °Gand 40053C 200101

MP%, Ghd 2 piing gentis dif et Pep B i ot S 0 (G P s,
gxﬁfu%f%%&f fe&d, UiRadte@d01 gfahmm&aﬁ;oﬁyhmﬁg a Bbllmgmge

east 0.0001 grans or O. grams of sulfur
distpitationfbeltomu ey ‘f@eth IQIkMPﬂaQ-OQi gramszf hadmarbgn&h%m a boiling

W%@&P}g}‘g{@qg@iﬁ garugemﬁ)g f e f V1 e% Oat?% 5@515 of hédrocarbons

haﬁiig ﬂ%llﬁig%ﬁgdmétﬁbﬁt{&{ w@m °¢ and 30E°Oat OTDCDENB’IaL(aDOI grams
al salts of one or nore organic acids ne _or

of hydraparhenscwving aiing tage disEioUGAR beres B0 3F gad Ao °C at0.101
ds .
M sgllém 0,00k o niu%t h%gﬁ&%?n&g%kavm% Qéoﬁ&gg‘?ﬁﬁﬁe@ t?ﬁg%&ngl?élt\gg%n 400 °C

and 50 e@at 0.00EMIBE &9 hiasa TAN obét least Orlgairieast A6; dr mange from 0.3
2005/ 061667 PCT/ US2004/ 042310 . In sp

to 2Qed-4 i/ Hhor 84 ta5s6) hrown 1&8@1 bpRB BRY ALE AR A0 P 8 101 MPa;
(@onERisEs Btk VanBLBOAR IR0 C/TRQS [ohGF0GROS QLA \SF bl Ni/V/Fe

nventr oh, cC at I'S obtal na
pef gxﬁﬁﬂaﬂt@udea&éﬂ B cmnsesrqutfunqg hap aeleash D001 gretntrm 0.05 grams of

ha f de.. | d

sl RER ETogh OLFTYGE fredibas at Gt AT BT G Omeb gramypt gude feed;

OFRE & 184st bfi%&ﬁ& Bﬁ%gldag p HflchaRseat &) @bxﬁﬁn&e@ o‘k?ﬁen
nventi on coO tactlng a CI‘U e

Mhymmwmsﬁ(my ehsot moreralkalcmetal saits aff ope cmlmote argartic acids,

ncl udes. the c
one or more alkaline- eartﬁ 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:
woeposiedenh of a crude feed C3 asphal t enes cont ePGT/ES2904/042310

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

coni%g?altgmg" cont “@?‘,ﬂ&&gucje Sg?]lgg%p Rick with one or

mc?-g B {h‘é'lﬁéﬂoc&%réo §1t1§ns aceorfingsthe RBAnB6n, Jrudeoel it is

the contacti n% cond|t| ons are controll ed such that
obmnablegm remmiving nephthavoR coppaurdsimare vokasile thaa aaphtbaifrem a crude.

i“ & as aI L e nes Blc gﬂ%e%rﬁtgp %%o é)l?&nﬁ% ud eocf)rﬁﬁgﬁén Yith bile or

Ssone

m&%?ﬂie'tﬁétﬁéds 6rfb%rxip6b’iﬁ6hs sitorlisOtothe Wivéaton, iamethod of contacting a

conbination with one or 15 nore of the met hods. or

mrfwlswﬂh ons oamotfr asitalgsts to praducern/iotal pmductaﬂlﬁmﬁlyeeﬁthe crude

pn{scgtij;{ hfcf@ j’n‘ﬂé‘%ﬁg ﬂl%%ﬂ?%ﬂtﬁ ﬁa{,'ﬁsa c§ B3phifiéife YSntent and

a NIZH! &ﬁwh%ﬁa (a§ 8 sutnf alengirteedOsl és;ihaltéﬁes Rbutenad crude feed MCR
thereof. I n sone enbodi ments, the i nventl on al

coptenhis Ses sumof asmsleraodust Cmﬂtﬂhﬂttﬂ@ﬁ&ﬂn fruge, product MCR

RS SR KA 8 B s,

ané/ot @B))ﬂsé &nitabnng@dmﬁom dre cahtraitedduch thahatwelght t-ammfatMé:R
crude product wherei n_the, ¢rude feed&lf%ccgﬂﬁact d in,

coptsht efdhe pyds BrREuPHRE Gasphalispet e 318 i 8 range
fedn?$hlt gtﬁ) ot 1.358T®y enbodi nents, the invention also
provi I n""conbination with one or nore of the
rret ﬂndame embodipmenis, therinvantion ratSprrgo‘ttd&i, hecombmattomth qne or
d that conprises. 25 copta f.eed with
QiR B TRl aHeampoRtions et Bubn i pRos 2iueRin e, in
whicH e hyafRiges %itre&sa{w g6 R0hs; Tb) hmomaac@ Rgthane; (d). light

condltl ons such that: éa) a ratio of a gaseous
hyﬂgodambgns;(s)aumeas,@nd/he f} miduresdbereofs in a range from

per TR ot ot B ey 8n AR es, B CrPABRIQ Y Buc or

mdf@ bﬁtlﬂfmétht@ds(‘{&tc@hﬁ)%&mons {deprdimetotht ﬁﬁleﬂtioﬂ atreethbd aﬁtontactmg a
en uptake is controlled by vary a parti al
np% with ene gompreccatalyits ipanrodungradtetal p usttéafrlatled%tthe crude

[
ol el B S inbli o fCofddil ORI A couped toan
ofﬁ;h@efmili@nount of hydrogen uptake that will cause
substanti al  phase separation between the crude,fee

and 1p peme gmbpdigents, the mygition glse e vdes, i gﬂmlpﬂguon with one or
mr%@l gﬁ{e‘ftﬂetﬁ%eorn O}]ﬁ%ﬁhGﬂ%ﬁbcHRﬁﬁé(ﬁ) the mﬁnﬂoﬂ %riﬂ&héd 243t comprises

Ic nmeters of the hydrogen
coftactingea prade feedivitheresor mdre cataljstsfin dln; pressnce bfa pasandr a

WD 2005/ 061667, PCTI US2004/ 042310
hydeoese seyFeRndcanitathine sontagang, gghﬁ’@t%?)sé) £3fi6 of g gpseous
hy@hjorg@n s?ur@é td theéefudd ?ee'"c‘l?té in é?fang@ﬁ-oﬁpﬂsoﬁ Qobindl:cubic)méiers of gaseous

pressure o gas and/or the hydrogen source
hydmgem ourcs puabubd:unetngoﬁmdea%cd eantagted withone vamoraef the catalysts;

e A R —
the WO SRR g? tHeSratebfhylRREE ubtaREsGudh 8t firelerude [b6uct has

t ot al ressur of the gas and/or the hydrogen source
TAN of tesathaang?e biit thnﬂa:zd@gmum is(less than 4n ampuwt of hedrggen uptake

3% t%énée?sﬁb%%a@ﬁﬁgp%%a&&t%ﬂ ‘t)s’et."weenathgI ctuds fee% andhtfi‘e toltaﬁ product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

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

70-130% of a H C of the crude feed; (j) hydrogen
Wipr0akecley? t he crude feed is at nost 80 and/ or PQT/AS2004/042310
range from1l- 80 or 1-50 normal cubic neters of

Bl o g S e L
b8 pdtialdires¥Rlof H A lani iR th MM«E@n@s@ﬁfc@@i cori¥folled

t e crud'e feed; (1) the crude product "has a_sul
duciog centactirfg; {£)-al@De4cting aamppm%eas in meange difoprup 0-66& f@m total liquid

f. th d duct .h \/}
hofieBate V1oop of Bsiges A/ gbihs FtioeR biaeS s i infediin g 130,
anil AtalCpreédare STaHe §£§9ndrdieh&1nﬁﬁs%@rsadb&tls BPdradgs 8o11.6-20 MPa; (h)
content of 70-130% or 90-110% of the residue content

a fifw ofithe gas aied/orthd hydrogen sares isde a dirgetion thats comtero a flow of

th%?%ﬁf‘iﬁqeﬁﬁ@i 2ot Bt of PR3 64 s R pri feots

hyéiftfpef npdRe B? ﬁfé cruddfieed Rfat idse 80 and/6FinGd rahgs fromt B8 or 1-50

content of al kali metal, and al kal i ne-earth net al in

nomeelqubicanetersarf hydrpgan perqubipsmeter af cride feedpbe) the crpgeproduct has a
oy Pe QR Bt o8k Spos MemBONBRLor Gl Bt} of Bk y/Fe content

ofqtd citide feedN® the vAde pariiict lﬁas)a sulflr verltetst otﬂfIOIIBG‘}/MxLBDSIZO% of the

f eed, during contact

sulfis siatept GEE v lestonth (18 rsisrude mioduct has ¢ ngspnmgqt%m% or
909%66’%()” U ef ee? {tbngéftgé%uﬁgfﬁedlﬁ’é/ Cr lfgagg uct hggé?&aunc content

of AB4130% and(-11086 oF thekrdSédticodontemt APthegnadei fegd; Qb) thi emdetpdeduct has
f eed; and/ Orfé;fg%tt crude roduc

atl Y RERRIRIEn P ook st Aty at ,g?@%., Ambsc s, chpt mpst 10%

© ' of @?Pes&gﬁgr{ CorfténtioFehe cHRE REd (Bgtlﬁr AR *ﬁrS&lgct anslh tha!'c%nf%nt ofalkali
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rang om 0.001to 0.5, 2, or 0.05
masl, and alkatinessanibcnetely irsmetahsalts wﬁergamracadssxf apmwﬁ 9!13’9, at most :

SOt s umoanze G Er R oty v PRR TR Rl ingeal ses

of GRFHRId Afds in R ¢radd fe8d; @) & PUdtud GfaHe Wulib fded@ing $reacting, is at
ts and controlll ng contacting conditions to

lemaétésﬂlemmemmdw hay @'alﬁwltmyé’éﬁ tahmeshi%, at most 50%, or
at g'l)?gp }] %?the%%gl‘f)bof tilgéﬂl egé)&lta? { hat’ @?lllee&‘ﬁggﬁrdm an API

n-conpoun 1S reduce suc he” ¢crud

gr@ifi@difm) 13895 efarpAPDgravitp of s icanie feéd ahd/imaj tHRQYadef prothect has a
en content of the crude feed; at | east on

opaimest oQfe.ahmcs: Weoiat mo 4 it o2 Bontr B itds of the
@gasgﬂ eXERTeBE bt lla' raflle Rl U RAYI0L 03A 0.2, 6E b.0BYo 0.1

one conpoun or gani ¢ oxydgen cont di ni ng
conin umls embo@:me&tﬁ theninvenltiona lalsope¢dtess il ¢confination with one or

car hoxyl i Ci (d)..at | east one co ound of
mf&ﬁ@?ﬂ? 6;39%&{ CopRELPT HEORUHOAEENERHRT P of that comprises

R S 0 S S e sl

redmmacn:unt&nbcﬁf drpanio oxygen containiencanpiuads inghichniad a ndstent of
rises a netal salt, of ar ho Lc acjd, ein

seleFe peieiic Graieh pasmaoviis Spdiksriauriot & cRtinrepdih A oxygen

coftfent 8¥8t rdSRt 4P 10F tHEA en Ednkedt RE el Walf RECBFAt 1828 ofe compound

cont ent of non-carboxylic containing organic
of tenprganiclexygenabntabisg efifpwinds hempiises emetalfsalt of a ca.rboxyhc acid;

BTt A8 P PR bR e
all‘%ﬁ%éihlndaﬁ% Q%Hfb%ﬂﬁ'ﬁjcsamdl Ndf 29edzt Hﬁ’eeccfn%%imﬂ lof eREMBc oxygen

rom napht eni ¢ aclid or non-carboxyli'c contai ni n%
coptagpdmg 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
woRMsiEsesdr conposi tions according to the i nverRGTHGS2084/042310

nmet hod t hat conpri ses 10 contacting a crude feed with

e S S oRgt R o Loahd o st o

a céfbbﬁﬂlé e %}ﬁ,‘réiﬁ ehe Rb{aPYSRAPINEs 6RO bARbId Wetdls forh Codiifin 12 of the

erature and the contacting conditions are
Penmhc Teblerd) ﬂm@hudetprodudh bas at conters of nasribgxylicenniaining osganic

|
cotnBoyfids of A bost 30y o 8 Eptigl of g PRI PR Bl PHapic
cmg @ﬁlﬂﬁtcn?defﬁeé&tanw (D08 TeabiirRboT thdtgligeh @antamg dvepounds

a second 15 drogen upt ake, conditign, and the
in the epwiefead mgmatt:m‘@om naphthemic arid or deaioertexylie coptainingarganic
30 C | qner than the tenperature of the second uptake
XY FCTIPOH™ (c) the crude feed is contacted with at

| eagh sei€er@bodifiniaihe livwention hlsd ptdvidds, ineimﬁﬁﬂtim@vxth one or
foll owed by contacting at a _ second, tenperature,

mortof te m@lmdsmg cempesitiorgascendingdedes inveriipns aﬁPﬂPQﬁia‘za*t pEnprises

m%thétﬁlgt ahcg-'? secon EH&O&% &L U%tgll%% e rug %vl}};egls ta() ﬁgggdé w is contacted

mﬁrl]ir.ydg leagiedhe@dshd catdlpsteniad ﬁtgt ?mper@umdammd b’ggcodt&);lgg at a second
ydrogen gas is generated duri
terpReRataRe; ennﬁ the g nditiong pgeocoggﬂﬁ?cﬂwcgaﬁ% glaﬁqshgan cting

B KBS0 0 afpatin Sy Sy iyt e

feedii$ boraactéd with hadebger aionfirst hydrbgent yptakecconditicaand thenatt a second

b S st B2 Bl Pl gt et 30
°CREWE RSN 1 Serfip J&Nr@éftﬁé séeaﬁa ugﬁ?(e ebndBord; 1) hédhab:fddags - - -

crude feed; and contacting of 'the initi al crude
coxpa@dilwnthahltastmesoémtalm atlafirst empaeature follayeed by contacting at a

t ) d
sedipd f¢ e Fafebie fitfipoR ot UplrollaPaRn R R 68
coﬁ@éﬂr@%ﬁlﬁ&at@e Ref Bﬁsﬂmb (D [ cavel tiamitael sdvend cdilﬂﬂcth‘lgrtemﬁér)ature (d)

contacting is performed in an ebull ating bed reactor;
hyqlrpgen gas ig Eenpoated dering;contastingleb Aydrpgen ga5 ingenerateshdyring

cofi e B AU FAR A L o R ABTe o
upmﬁébadi il&nst a:pdimbu of therp@nérared trydrbgeh ithe snciefeatis edntacted with a
an addi tional cat lyst int

first gpd sesond pafalyste AR ew@c&mﬁ&&p&eﬂ%ﬁﬁn@%%ﬁﬁﬁ% forms an
inif At hdeShrod )afgwsﬁe?aﬁ lme  miRPBRe £suRt hed A PAR oft fhost 90% of

range from nor ne ers per cubic neter
thedTANraf des dradeifeed; andrepdtactiegiof the getialraudecbrddudt agd thesecond
contgctl n the _ crude feed |s c t ac

catghysh Oraha Fruds PErdyst apd whaesip he g é’rs‘ﬁucghaﬂa%?éﬁﬂ‘)%ﬂt most 90%
of g’?aﬁ}é Af the ﬁf@aIZ%Qﬁé g a&t/ E%nk&%%ﬁ@ﬁ P Eo3Hed PR 5kl bed

generate rogen, and the contactin
remmm;c(ihb carisctimgds pttrﬁmmdnn an Ebwltiting bhd reahtar; (&) the omdeffeed is
cof 5t e Bed R L bR R BLM AR il s i@ st
) Bxéalgl%fb oftfd cétm?stg w?ad‘aeﬁ% batal §43ha Hhetudd feEd # contacted with
vanadi um cat al at a first tenperature and
an addmenp.l eataly;zt ol thehpmnemi:d of a hydrger squate/ sibsequent togontaet with the

el RS o T A 3 10 o o
me%!}s Eer duﬁiﬁhe&hmrﬁ&@fe%&qgr@d}gm ] Qéﬂéfa@ed dutinghtié e@fiaRting, the

gas’is generated during contac
crude feed is contacted with an additional catalyst in the presence of a gas and at leasta
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crude feed is contacted with an additional catalyst,

and the contacting conditions are controlled such
wohas/aehes7addi ti onal catal yst upt akes at | east BCT/US2004/042310

portion of the generated hydrogen; and/or (o) the

crude feed is subsequent cont cted th an
porsianiof thRaneralndindzes 3, phe S3iladine coafsions A, also sqptrolled such

that Qﬁoﬁp&itﬁégrp g i 9 H&b&do%rtﬁaﬁg BoRerh qhé B&w 20 dritdd febf@nd a

erature 1s at least 180 C. In sone
floandfahé pamrrated h}hhfogeuu én) thercradesfocisoontacted with a vanadium catalyst

nb h
ot & b beSemer it SaE SEPFRRGHIYOVIER £ AR SRS 4 feend trmppecature
an® ﬂi&bh&@ﬁn sdmhﬁﬁ{s'aﬁgccam%ﬂw suchaRat thé fiFst me@amms @t least 30 °C

catal ysts |n which: (a) the catalyst is supported 15
loveexttbdnythe smdttempesatpm n) hydrqgenges 1S£eumatml ugingiceptacting, the

orl S Epebepaih PR Tyt 6 Rt RY obliippagee

contfol RASUAPHaE B ad&iﬁbﬁﬂ)b‘iialﬁ!‘dpﬁk& & 10ABOA portion POtHRYeherated
c) the nethod further conprises an additional

h émgm,yasd/or (d)dbe prade fredris mbsequentiy contacied withampdditiopplecatalyst at

a st ferReted g treleuiAltiba bordtiddhre {dthusleh blch ikt th8 becond

tendptitdtfe it @i leadt 1B@aG! one of the catalysts is |n a 20
fixed bed or slurried in the crude feed. In_ sone

enb &ulsoranembodimentsnthe irveation plsg Prrvidssgicombination with one or
mo?g {gg ?Iﬁétﬁ)(ghsv&r tcgm?igﬁtlgﬁs acg?{]dﬁl%q& &%@vﬁi&ggﬁéﬁg od tha compnses

ons according to
coﬂﬁdﬁtﬁfgl s&ﬁ*&de foed twitht dne®r anare vatelybisdal wiidhin () ke cntalystnsa supported

catalys at | east, one of the catalyst Jjs
catgly i ?JS‘&?PHWW"&S uinex Sfiga ailicad t%aw&ﬂ}??@des
ZirSoHiRA R, £ oRide Pot xﬂﬁ&ﬂhel%'éf‘c(ﬁ} fhe Yoafal f/sf R)a suﬁported -

conprises oné or nore netals from Col'unms 5-

- catBlyst i the Sigipost,is poreus;dr) the methwhfudtheromyfrisehan @ddlmaé catalyst

e TR AT Tk gl 4P BRof i By @a e of

at ﬂeﬁﬁ%ﬁe Qf @QQ&taWs?s‘E at fehR 0 PydaPGhdldrfe) o 1cidBonest the Gifalysts isin a

.3 granms of. one or nore netals from Col ums
ﬁxgdh@d@fslmdmethemdpfeqthm e, one or nore conpounds of

one.or npre tals f£ro I of t

20 FRIES pOG P b UeaPas 33 pigvicespin dobbidelloh St one o
mo¥® bEthehethddsior @npotiticRsacCortithgatb théiventivn, @ﬂtemho'&thhiecompnses

one or nore_conpounds of one or nore netals f

comtatingascrade feed wWithpue opanare eﬂalmmtée%b?nerﬁf@% pafalyst is a

s R S

catlyst: () ovRipeisesdRl o nidre mefids fronmsColuiils S0 dffthe PeniodiciTable, one
o b et o ool S5 B P e Tt o
i RENHBS52 0 iy A 0 Py 0
grams; opfrom(.@0 lc0.81ppamslsf: ofie onmore mma}sefrom&)ﬂmmﬁsr i}r}rO of 1he Periodic

Col ums 7-10 of the Periodic Table Xt u
Tableefnedr,mete CoppRsal ous REIIGFE el st ol il B thiReriodic

Taﬁl’e Gorithixdnlles tHERIEQE) for%iﬁ‘@e@ on®bmBte M&HK M@%Hﬁ‘ﬁfs @10 of the

ne or nore metal [unmms 5-6 of the 5 Periodic
Peﬁachb dabler omd ortmore sompeusisfaf ofig pr morpmetkssrem Eolumnopé-40 of the

Col the Periodic Table
& ol o\ Dmotds) FeiRerseeons & mognealsdfim Sotyenas 7-10

of {H%‘Penodlc 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

26



10

15

20

25

30

Periodic Table, or m xtures thereof; (h) has, per gram

of catalyst, at |east 0.0001 grans, from 0.0001-0.6
wonrzars61667001- 0. 3 grans, 0.005-0.1 grans, or O.FCiI/082081/042310

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

rams HA <0 3 TR GRFOEORe RGBSR SphEnns (0 OF fiF befiodic
Taﬂ'e é&nr#é é%&@ %éﬁ@?'mc& of on BPHcPEMe U6 ColRinks MH0Vfthe Periodic

['umm erlodlc Tabl e, one or nore

Tablemaﬂmsremﬂaemoé; (Or comprises omst ot morermetalSdam SoBmyss §-6 of the

Perggdic 1515} g or Thora ppBIRSAS & B G Hifee mstai o Gl 818 of the
Peﬂocﬁ@ %91; %ﬂhﬁ&ﬁes %e%fo(gpgoxﬂ%@dé'é ofié or AIdE: REtalEEM Column 5 of

tom Col umm t he erlodlc Tabl e, one or
therRmmdmqub&n; otls opfnoomenmppusds pHene oraneteandtals fomyCalwmngS of the

of ..t PerlodlchIe m xtures t
Pefofis alecor mixgires v B ik B bR of LElahbh it bbb 4 0001 gramms,
frofP6.0004-0. 6?5&1& 0.601€0.9grdtRs, ©.003000 ghass, of 0.00<).09grafiBof: one or
metals from Col urm 10 of the Periodi c Tabl e, or

mone met,udseﬁomt@l‘gmn 5 of(the Perigdic bable, opesynagre @glpapm of one or more

el B opings o 6 BRor Rhye Ry it Foof (0 Rfiforides one or

modé nRBlELH6RTENES offth©P&iclic Table, drtarinsoré mmp&ﬂucﬁmtf on®or more
10 of the Periodic Table, or mxtures t here

megadnpmsCaluma el thePewodic Sablepnmixburnhere Qo)fhas per gram of
G091 T 5 Sk oSOy 0180 s

oné 6) mofe ¥REtalsdFom Qohirhn 6 @Iﬁ med?ermircél“ abbeyone ormond compounds of one

ekt 1o e P i
ond- b met%.g)f}' i mo&tﬂﬁﬁ 10 Bﬁfﬁeqfe‘n%afcaf abid, oné bPMLR Qfdpdlinds of one

grans or grans of : nol ybdenum one
or moremetalsnfoory (2idumml 6 @ﬁﬂml?admdmo?ahh or origtgres thereefp(l) has, per

- g B AR08 a0 "B rBEE B B g s from

. Cofidhul O 8T the PefiBlR T8, BndoindiFcoripouh8daBdRbr nfiie nidtals from

nore tungsten co ounds or mxtures thereof; (t)

Cobompi 9 oftheRetiodic Tables onmidetnees thesenfsn) eomIgises Valwélum one or

meg e ouids 8D et il fE Bl Gmgr iR Skl Backt more
coﬁlb&n@ loff fekd) oﬂﬂﬁ)ﬁhrek ﬂ'ldr&ﬂ' @) cosmipriSesroobalt, one of nde dompounds of

(u) conprises one or, nore elenments from Col um
colaﬁrlt phaixiares aareofTan campeipes melybdsiny Onp ST GMMPYA Sof

mog*bdg%r?m 1 § thfe &of @; h%srrger]giaﬁfoftcg n{) g fﬁlo‘ﬂ‘flb 9073 Srams or

reo er gra cat al yst,

frobt ©.008-00088hs Of; Gﬁolgbdmmnn fone onmors motybdemine mpmmds,mn mixtures.
Colunn 15 of the Periodic Tablemﬁ;e or npr hereof:
thezeafi () FRIEPTEeS msten, QRS108 TRATE SEP QTS S Neg G 0 FBiKtuges thereo

(S)Eﬁ@%%)gp E{aﬁﬁéﬁ&&l er W1 f(%l gﬁﬂs ?1 S %@t@ n,Stkio? e tungsten

or mi xtu orus, one or
compownds pomnixnees ﬂiereof;f(b)smhqmmes onerormiore wsedals fropy @alimn 6 of the

Pegiadia Lpole A a5 6 g G e CoubRn 40 g fedecie THhf yherein he
md 4§ B BE" o@ﬁ:ﬁﬂ’l@fmegeﬁtt@mé%oluﬁlﬂ AR RERA 1 185 @) céiifrises

e Pons a5t provi I'n conbination wth one or
oneror mor elementnﬁbhnﬁelunm oofitbe Periadis Taklecongi oxgnare copounds of

ont FAGPH <1ginsits BBROCR IO 15 ShTee Brror Saret el BPivPA () bas,

pe?éi@ﬂ%f‘c’aﬁ?)}sﬁ'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 alum na support/netal

Wi 2003062667t a tenperature of at |east 400 C,  armCT/US2004/042310
further conprl sing: (a) conbining the support/netal

Il 5 L PR 5% Pl g

ph?%%ﬁ hi3: %ﬁ&?{ﬂ@ﬁe{e tc;&? Raodt ndidst bqagim&@lﬁal&a aﬁﬁﬁﬁ@ﬁer grem of

urizing t catalyst. In sone enbodi nents,

catialysie ahd/on(3g has aqdewst Ocfegrams of thetealwairiaqyer granh oﬁmalwt
rmr of the comaos PI ons,accordi,ng to t

i nv ?‘?‘B‘h emg %d ﬂ?{’rg‘( engl FEQVIdeS, fiy combiiarion Wit gne or
mdr€ Sflth\éﬂlﬁéihﬁ%%r‘%bnﬁﬁélﬁoﬁﬁéc%bm% th&inkehidh, hlieetB&d 6f forming a

size distribution of at 15 | east one of the catal ysts

catalyst co(mgnsmgmlanmg@rwpmramﬂmne of mpre mstads todiorna a sypport/metal

o B9 e B g 58 i

ﬂi)ﬁ’ufeaa‘ﬁ péritutofl Geast 4000C; h4Q fifkthek §in
Su‘%”o 250 A, 180- gg%lﬁA 230-500 A; or 60-300 A gﬂ @

combmng e suprortmetal mixture it Betes to fsmctpaste, andie g  the paste;

meter, within i
o SiATnE et it By feat i ol rerfberbtif OEG1A0 800 °C;
an%r{o?@ﬁﬁn@nﬁﬂm@faﬂystat | east 100 n2/g, at |east 120
at least 150 nR/g, at |east 200 p®/g,, .or, at

| ea p someembodimentsnthednvangpn alse preyi desoin frikipation; wigh one or

m&g? Sf the Srr?eilb@is of nggngﬁgi{logs % ﬁ gto&ﬁé]ﬂv@n@h Qrmeth&d%gcompnses

comaam aarndsfeet hdth oneortmare catalystspmovhidie she pone size distribution of at

gt he Gy S1E Do () ARt FRre HRrRTIES Ot 16aSt 6t frot least 00 A, at
1ea‘§Pf§U Aseﬁgeas%dﬁﬁnéta}sast .00 A &rw&% 306 ad amaﬁt 23068, ni¥R{ 500 &, or

supported catal t he support: (a)
in 8 cange ffioas9GH] &m&; ap04i0 u&;azogao uﬁgaéa+2am&;dsofioﬂa&;| 23500 &; or

O e el s B BRAPE e oo U o bl ihin 45 4,

- 35A1¢r 05 A QFHR meditTherR didrkdte 6 a s@ﬁmgmarbpét 1saspsom2/g, at least

at | east” 0.5 ans of al'um na; has,
%0gn ésnabreasa.@gm & loattc a0, at LSOt et IO, or at least
22@ é/obgﬁnqgo%‘ ﬁéﬁxﬁ]g of 8‘15?’(&1%%%% oﬁ%?le?% (fé Exlﬁlafg at least 0.4
cnﬁ[g,ﬁ‘ﬂl&ésthS dlﬁ?ﬁg,%@ﬁtleéét»m@f/g.t most 0.1 grans of

al pha al um na_per gram of support.  |n sone
enb && fomp embodimenispthe iryegton epmvaaf-hsa@scomhanaﬁon with one or
mo%) prhgiﬁéﬂ%ﬂs% B! 51:18155 ac B tﬁ@ﬁw&?&cjﬁég that comprises
osi tirons acco Ing t nventlon vana
coﬁtﬁﬁtﬁigw&trutﬁéﬂﬁ‘ed mﬂlainelmmme pmm:mrisd wakyms; man*alub]n the suppcirt (a)
a nedi an pore. di anme of at | east Corrprl ses

t 0 A
comgritg® ARTBIBA Ris SiLPR-HIEnD éﬂ%@@ﬂf Pi" ide; Jagnesium
oxfld &Q{l&t&g{%fe%r NYafoP5t@itd O(Hj;%dr?@%u“ gaﬁﬁ% ﬂﬁﬁg'aﬂ%r delta

catal yst has a pore size nwth a nmedian

alypging () leasppezigrarh ofisuppestsat lmt Bs grams obggmins ebunuing; (dj has, per
nmetal s from Col unm he Per| d| c, Tabl e, .one
a@m@é gesam%wea’fg? Shitye gramepiifet algng, [§) Rmprises
alp‘lj]’ifd aftﬁlxﬁngeg%hﬁ?d Quh Gelt m?ﬁrf&t HeBSal RS mu&ﬁ}@/t&rre&‘.‘j@ has at

per-gram5 o ata at [east 0.001 grams of
mmh@l@mmhlp@&ihmﬁarmgm uflsupﬁoxb.f the Periodic
Tabl e, one r nor e éogounds of one.or. no

f r off9 SURGHE @,dlgqenish Hep E.lso provides, in com%lxﬁ‘lon 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 medjan pore diameter of at least 60 A; (b) comprises
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Table, or m xtures thereof. In some enbodi nents, the

i nvention also provides, in conbination with one or
WwW2085/06166'he et hods or conpositions accordi ng POTAURE004/042310
i nvention, a crude product that has: 10 (a) a TAN

fromat nost 0.1, from0.001 to 0.,5 from0.01 to.0.2; .
2 YPeit, a.lnmﬂtc&nmnfeng(r%?ta %M&%ﬁ%’a@}“g} yyifhas gepore size
di%igﬁﬂidn Weh @lmedﬁh‘;pcﬁé WBhleRG 03t st Bl R (c) Edinpded bné 8t fndre

of organic acids per gram of crude product; (c) at
metalstfroin CohMdh §ofithe Retiotlic/Tables ope or gromncasipasiadsief one or more

A T e
ofShANsE fat AMDLO0A BEME bf: oke o ot FRtAIRER C81Hn®. 6 dftBe Periodic

i nvéntion al so provides, in conbination with one or
Tabie, enebr mhe comudds of orearpoore miatals figsorCekimngt obthe Periodic
gr more al kali netal salts of one or

Lnventi.on ne
Taﬁﬂq,grgp)étgfﬁsghaﬁq ts, one or nore.al kaline-earth netal

sal tfs seie @fbo@iméH, Ehe AVERTYNCal R Predides) lin Bonibia&én with one or
- thereof in whi ch::(a) at |east one of the alkali

mepstod the methpds ¢rf compositions acrording pothadaventipn,fw@pds progyct that has:

@ ARG st 0. ol 501 BT e 0T f 0% (F SREAEES O B at
mést 900000Y pReS of itlie AllATDnBa, 20 alitaline-@fth Aietal A meetslfsalthef organic
nmet hods or _conposi tions accordi a

I ng.to the_ invention,
aciS ERDEFehef redPER(©) Bbmosht V2 grema ey ¥ BeF gram of crude

oo IpdBE () S 34 0 e SALHGT i D B, O i eald ¥R of e

- catabysy pes igram of exude prddingt. ng t he crude product with a 25
15 .

crude that iis .the sane or different, fromthe crude.
F badnsomp STPRAHATE @@&V@Q&P@Smmwm&m ingtion yith one or

&R ﬁ%??gb:dﬁomfﬁﬁﬁg%rdg%%fb Re GvétBot, AL of fadrd Sikali metal

sane or rent rom-t de feed to forma bl end
sakuof @iel g niare otganict avids ofiear thoteiadiegling ehrth nretal isalthe ong or more

oA o e AR P SR A R i,

sodiufifl 6f Pﬂﬁséiﬁxﬁﬁéﬂ%rt@} 4tQBast b of the Blkalind-eafH mefass i9indghesium or
distillTate fractions. 30 In sone enbodi nents, the

calcirant i on al so provides, in combination with one or
nor g _Qf e, et hods ..or. Skt C i
v anevmk SR STals i ineaiRR b OGBS EPborh i W gpe or
m&a of de hetBeds & BnpositibnOiccoidih@rsthe thventiom AEnéthod that eomprises
al um na per gram_of support; (b) conprises delta

coplagiimga crude facd veitlppns qr;merg catghistsie 8 tataljpragduct ghat includes

] I p . . N .
a oo ) HoRiY tofth A BoipeSHRD B borrbilind B8 Pudfifguot with o
critRGhatd6 fifeGdme GF A6 4 ddd fid kPudeofeedito foarasitbl@RDsudtableddr
has a pg{)e val,ume of the-paores of t pore size

h .
tragspariing; (b) ambiping the eryds progua witlsa gruge it 1g 105 sgme ordifferent
Bl 0 S RIAB ok 83D g
crideqprodiet;Lamd or 7d)iftactibnating the crudel prodiating omene roore istidlate
frogghepay DR Leia BRsPopRiny el e & Rt the dpiliste Ractions.

COMp 'g&ﬁé g Bﬁ%ﬂenf&?ﬁﬁ iFRdn@ibA alsh g}g&&@é Ui comifhatidiSwith one or

Periodic Table, one or nore conpounds of one or nore
more béithe rhethodsQalcompositiohs adeerdiey fodhle nvEatdrs a sopported catalyst

cox%]p)c(lgi%g that: (a) has at east 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 fromO0.001-0.3 grans of. one or
wones/éakérm 5 netal s, one or nore Colum 5 netBtT/US2004/042310
conmpounds, or mxtures thereof; 0) conprises one or

oIS R e e Bl o g e

0. ﬁcﬁf’/gtohl Gt ﬁ%t'()oﬂélﬁslg Bas a%'hrf%é%b‘é BBat 1&5&@ 66 afYg drat least 90 m¥/g;
has, “per gram of tal yst, from 0.0001-0.6 gralns or

(gJ coomprixed Oﬂe or Borgrmetalsdfom Cohemms 7-1® othederiodicdTabie, ahe pr more

t al t .
cofipgpa o ot oF b et F O IR 7t i R Sible,gr uicures
th&@kofy ifseLone Brihote Bfetals ﬁ%frﬁ@éluxﬂn@ oﬁﬁm%hé‘xﬁ& Table, one or

nol ybdenum one or nore conpounds of enu

merexompesndsSfione oeniore atelsclverp (Goderan 5mf glsq %qnodwnjgabi% or mixtures

ool o) 858 PO of oG 5 Donio kRS ob AOREG0PI-0 s o

onBlo¥ inbr€ Coludsd § ietals) belé OF mbke ColRAIINS e compédids, mmircs
nmor e conpounds of nickel, or mxtures thereof. In so

theraef () semprisestone or mpeamitals fzom Coluray 6 dhe Periodic Table, 'one or

ot BBtk B Bt FhE Ry B of e PR Table, or micures

the&red) (o) Hab,Gier gk of cﬁﬂyi@ﬁoﬁdﬁ)@l%gﬁnsﬁr from 0.001-0:3 grams of:
nost 0.5, at post 0.3, or at_npst (b) has, per
ong o mase Coliming metaly, ong pr mEEE OM mgta&ﬁ%mﬁ?unds’ Sr mixtures
b t Jci
et O ROEHiRs Yabtifhn, Ghe or ot SHMRR AT VRN, o rpiurcs
thegrealiyém) edmprises inddytizhumy enesor more @bmpbmadstofGndlybdpnams or mixtures
of rocarpons with a boiling ran dstrlbutlon
thESERIAL FORPEISES UHGRteRs g Pr TPIeFOmPPURRR Of LipgStel of Gipres thereof;

‘(oPedMrisds 8pBalt0 Bné‘é/ﬁh&‘é%ﬁﬁﬁﬁnﬂ dfeoBalb r lzmﬁﬂuésafﬁ&@ofz §ndf or() .

di st'ri bution between 320 °C and 650 C at
cohnpsisest nitked sme@r GEHS cgnpmmlde fof nigkel; or mt\mg é‘mrmfr g r am

| eaangmgl : Ib"gF%ﬁ(’Pg‘z ik %qu% E%rp%‘%&‘a‘? g{ﬂg %At? n \Pﬂ% one or
métk of SaAethad o UonipdlitibAsackbrdimbio the BR/SHE0IY h%ﬁideQ:fompomtlon that:

total nickel .and vanadi um per gram of co 05|t| on.

(aXhse BN odptmestd, at mesn%@ﬁm% -3 G@t ;rogtA-ded) has, per gram of
co&%ﬁ?hoﬁ“a&?&s% bt g4 ..q%?Pg&’rto fatbns rg{ll onﬁﬁg%‘ﬂ%  flStribution

oSt 1T Ons dcco

bemw"(j g 26020C atlomnlmd?s, o feasty. 00pgrams pitdéass 0.605 gragns, or at
at | east onge of the catal ysts: (a) has.a pore si

least Q01 2EARRS QfBYRFACRIHORS Wb boilingPBe e AHbuLPD brtwega 260 °C and 320

"Cyf Bigh MPes B 4 R o0 JRadhs gt et £0G0ag K
digiiibutizindretoéens20l °Caamid 630 °Cat 0vii0l IMBax;€e) Jears at feast (600@5qdframs of

bagiP G0 PFOHSRLAT REASOIE BOBHEBeY compositon, atleast 001

erffad (e EEFO00.09 £l ofROEnRoBHE Bliot <) Maflartodh 0BBOS gres of total
mdnebmdﬁanadluhﬁmtgratﬂﬁf (:Iﬁl‘.tg:)sﬂam | east 120 nR2/g, or at

| east 220 |ses a su ort

oo Th 508 6B st T Veatios flsp pEbvidedy nicondiighHoRavith one or
mdrk to?ﬂieLi'fR:tH coﬂpﬁﬁﬁ%%%ﬁ@o thé"ﬁﬂ'eﬁfde ARl dBmposition that

zeolite, an xtures thereof; (e) comprises one or
inclodes onebahmrd caﬁaiyﬂs @od ahieast®ne of the catmlysfse (4) s 8 pomisize,

.one _or nor ounds ,of or , nor t
cisufinoieh s TR ROBERSIH L TR AP TR Arft R2ost S0 A, and/or i a
randdFt R 00-180)4,900R4b FL 3 20N80H;; (FPKR aBéBASpore 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
woerbsi1667Tabl e, or m xtures thereof; (g) has, PET/USIA&42310
of catalyst, at l|least 0.0001 granms of. one or nore

PORALBRET YRS P39 o 20 iy LI PIERR PoR Samelap R s & urfuce

ardiEI£5k Roabtf QO I@é UeH‘i’ea@t fﬁ[) g, diit léﬁgﬂ 20 @EJ @%c&ﬁﬁnﬂ%’s a support;

nore conpoun s of one or nbre netals from
and ke sappox dompn@taﬂmmr siki¢ax sﬂm@glmnaa,dﬁammn)om mptunum oxide,

%Fm of ‘?Fe t at., | east 1{; r.ans _of one or %1 i

TR B e, agflior g% FPB‘?S %‘1’ COMRESS 0%9’?6’6%&%3 § from

c&ﬁmm X1 00¢%hd Fh%fo%sa‘ Tab(lé Jone 6P Hidke StipAids OF oiPbembRI Aktals form
from Col uim 10 of the Peri odi ¢ Table, one or nore 15

Cofemp s @f diie Rmmdm Tahie,or rExtres theropd (v3) |cgmnm Q¥ or eore metals

d h f
s oftiut s S8 s BeriOtis Table o6 o 1OR ERinosRR b o' dimorg etals from
Cohahh 3dfehePdicdlic TEHIE, 02 iR tﬁ&&@ﬁ@@dﬁsoére @i OF cét@!j@t, at least
el enents from Columm 15 of the Periodic Table;

0.000% temamas; of: leae epmorg Golun ﬁm%wpmntﬁolm ﬁﬂﬂé@l compounds,

Or%gg@}%qg&%ﬁ' ﬁh)f‘ggﬁ’ur es er%?nﬁ% %r e od| Wo?'%?ﬁgﬁc’dm

Tabley Gﬂrilﬁ bﬂﬁore%mpﬁnﬁﬁmtgme or %ireln?&li frofin (Mimm@oi;iha?aﬁodw
the_inventio e conbined wt tures ro
Taﬁ o XIS thsrolo %wm@wwmmﬁﬁﬂg t gne or

ggsystems e(g%s)fg‘%@herel nshgeéﬂ %rt%é?mb&m&memﬂf;ﬁ)

comphse:‘sl orerr soradetidls froml CélemnuOad thePerivaia@iakle, dne or lmeore

ORI OBR Lo BeiR R iy 41 L BecPesibaicEatls o€ pigures

BB Vi obrhp RS BRE of B0 BBinei@ HloRPEBIy 13 SFkhe Pefibfic Table,

enefit of the follow ngi det ail |
ond es morqmmpmmdsi ofipreonmedre clemaats fromKeoladndS o ﬁlmegrmdg: Table;,
I, aw i n. which: FIG 1|saschemat|c of an

‘ornguu ng@ .
en fof a contacting system FIGS. 2A and 2B are

sch Qﬁfﬁhﬂi‘e‘ﬁ eRbo&iath, fRRirss Rdme 1ﬂ§ EmBadisentsifihd fdtntion may
include two contacting zones, 31 WD 2005/ 061667

be pormbived yGtly atresdrone pitier emhodimenmi sheinyentionahios sxynple,
feﬁlﬂjg? {H%He enﬂ:fod’fﬁ&&%ﬁﬁe}gvmh A nél}?)lﬁn &%ﬁﬂ Fedtlles From any

con I Ng Zones ISTa sc
of éighmhkrieaiioditherts.separ ati on zone in conbination with a

conta tin stem 5 FI.G s a schematic of
? cbogiments, erudg p&qslﬁlets.arp QQ}NBFWSIPMHY\R? the methods and
Syg}éy gé\sfchﬂéﬁﬁ siem FIG 6 is a schematic of an

ment o a conbi nation of a separation zone, a
In further embodiments, additional features may be added to the spec1ﬁc

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
winsoa1ees product 10 for an enbodi nent of conPEIUSING4/042310
the crude feed with three catalysts. FIG 8 is a

e OB AAERAEL 6% schasich of Pepghing S FORAG RN tomsgpat

in6loAt Aktd ddiBeGhnete feed with one or nore catal ysts.
FIG 91is a ta%ul ation of representative properties of

cr uddG: ddsla aehenmtiodf ap eonbodiment of a sgparation @onein captbination with a
cocgﬂn .acti n‘%ﬂt he crude feed with two catal ysts. 15 FIG
P g er tabul ation of representative properties

of CFIH S i§ § 8sheaiific OF dfl embodicheait of HbleAding FbaSin @ibifdtion with a
contacting. the crude feed with two catalysts: 1. i ..

contaciingssysteni s a tabul ati on of crude feed and crude

pro for ;enmbodi pent . ' d .

I © 1P §5 R petEAR o7 B0 PEpbuipte R D buBifolf 6t Bfdtion zome, o
cofifaefifg Sidtenh, et aaiding foheof P-val ue of crude products

versus run tinme 20 for enbaodi ments, of contactin

cr uddG: ddua takuiatiop of repuesentativg propetigs gEerude qué@ﬁg cpyde product

' . ' g i ons.of
o g B Blef (R LGP UAL B CRE DT, o
of CFIG. 8ds '% lggphlldanx_epfﬁattsﬁwﬁﬂwfighxed dvdrags Mtenype:?h;te versus
syst ens. . 1S a grapnl c representation o
lengét Pl b e embodianept efs,‘gogzp%pﬁg e i &@3@5 ©r mgpe catalysts.
1 UGG K kA1 ABh B eprtBnfali PploBErtB BPEHIP e 2l crude product

contacting crude er ent
foran ehbedimepsefoontachgShekudedfeed withpwo cadialysts.

representation of change.in APl gravity of crude

or ociiEE 30 e aLiypter o s senpliuepinpHREs of UE feed and orade
pré@iitt #dridnenBodfin it ¢ Gort@@thoWthé Brulle Weddiit] &fcettalgatal yst . - .

systens. FIG 16 is a graphical representation of ,

- oxy dd6. dbir arbulatiap oberydeifoed and f!gldﬁ pwugérf@emh@cgmems of
coBlhife B teE B RS R or et cat al vt
SystH® 12 %raﬁﬁiciﬁ&e ebaitdtiontdf Pavadiie fpudsHIOdAtS Versus run time
properties of crude teed and crude fgr oducts for

foremberliments of sentagingcrude fgeds witle foy different cafatyst syptems st

syst MaTes ' f Wi

cnt A% 15 104 et B tEpreN i Rt BB och upydT By i 18R versus
rus Yistedfor aAbMiin2fAfdof ¢odiaé hgRridd fSediO#ith 43 Hiffereitatatalyst systems.

i ncl ) dj | t al d | ybdenun di

cat G 17 i raphichl rpisecstation 24 sooultR GOPIERY FEPESeed 1 weight

td f ' o -

pel @i, Pty prOl QR v iR e 1 bR GG RRing orude feeds
with four different catalhyst systealsyst s at various liquid hourly 5

LD ARl RS
veRIUR AGH BB S b RIRREMS bF Eshscting hef GRESTeBY WIRIfoRMSifferent catalyst

contacti ng tenperatures.
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 & catalyst system
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Wiile the invention is susceptible to various

nodi fi cations and alternative fornms, specific
wonleosidaredTt s t hereof are shown by way of exanplECT/uS20hz042310

drawi ngs. The 10 drawi ngs may not be to scale. It

QEcEfwfepab%a%&%%?aéﬁ%? SRR P el i les

vention to the particular formdisclosed, but on
e contrary, the intention is to cover aII
rmd iHIGc 48 1sc&nlsbulet1|0n ofproperticnofcrads Bed and ¢mde praductsigr

ek BB 208 503 o 5% S U s oy

sp Qg&@ﬁ;cﬁ}gsd\l Certain enbodl ments of the inventions are
descrlbed herein in note detail. Terns. used herein

ar e HI6f 1 hisch tabulntion efipropertigsof crpds feeds ang ouds predwets for

e PP S L s B AL Lo

det QVHilé‘ﬂﬂ iVenfiod i deédptit]e6 SR oustnodificatinidafd @lternative forms,

and atomc carbon percenta of the crude

per cent age e
smceﬁﬂ elgh@k%gten@ thergefarp shawit by wag of sxamep gle daawipgnsTie
arna el R B o, HAepARGE fhoBtiidod thie ¥ Hinds Whd detaled

deBdriptiofi thepétd afSndiehtendddto duﬂiy theSiTntibh bothe Paivilan fibras disclosed,

ot herwi se nentioned. 25 "CS a ph ene efe s to
bug ep Hie qoatasy, thedutention 1s4e 6PYR5 ents and alternatives

ARy 0 S A USSR s

claimgal s of Columm X of the Periodic Table and/or one
[ one or nore netals of Columm X of

-
-

in which X corresponds to a

cal J&Eﬂt"s oﬁﬁﬁqﬁlre@rtwﬂs ﬂi%)de&fnﬂea BeRR{ inQdbie dB6hil. Terms. .

Tabl e. For exanple [ 'um netal (s)" refers to one
uscdh@mimeamé@ihiedaﬁrf@ilnvml um 6 of the Periodic Table

T on St (AR b R e Tl VB

el enﬁm(gﬁvn P@ét&rs&o AP @RRit9Tat THSSO60 BNt APDEratiey iEs X
of the TPeri od| c_ Tabl e, and/or one or nore conpounds
detstmined byrASBYiMethedBI6842.0f Col urm X of 33 WO

00N R BT R 000 o o

thd Srud@prodct awa; ResrtinédChbyT ABTHM MethoddD524il e, CoI um 15
el enent(s)" refers to one or nore ele

Col lﬂml%raage SiEbntPRYPF eI Icath ARG O 7 rPéOfB\ct Fflir the crude
e R e

appl“iCz asphaitenast refbrs to hsphaktetea khat erenmsdieblPar paodane. Cs asphaltenes
Tabl e, |ght nmetal fromthe
coﬁé"ﬂ’ééﬁ %dgm%aﬁ%ﬁ%ﬂ])gé%fnent fromthe Periodic
Tab l‘%g Lgﬁlﬁ}ﬁl eﬁ'ef@rsct? RO B SRS m@tﬁis%f@@lﬁhnﬁd' Sfeht Periodic
odic Table |

Per i cal cul ated as the
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 netal or the weight of elenment For exanple,

if 0.1 grans oMoB is used per gramof catalyst, the
woeleosibaaserd wei ght of the nol ybdenum netal in tPET/US2004/0423160
catalyst is 0.067 10 grans per gram of catal yst

"Content" refers tg the weight of. a conponent in
the PO hlp 1B VRSP RO IR COlRBBTITAPeT gf?’ngamﬁe’ 13-18) of
th%’Péi'iBﬂ% Talé. POP%*&&'@Q keQHfha 1§é%fa1§§g®d réera¥8io8iBlor more elements

raction or wei ght "percent age on the total
frome Cohtmo1 5 ofithe Petiodic Flable dridiqrpnt or efoes sompoynds O oper more

million wei ght .. " Crude. f [total product m xture"
el%&m?@wﬂsﬁﬂ?&wgw ﬁ%’ﬁ?'acts the catalyst 15
dur irp %ﬁc@ﬁ@éﬁhi&aﬁpg% | WeRIhEof & Afefill FrokPihe Periodic Table, weight

- hydrocarbons w t oi [ing range distribution o
of peompenndofia metal fom thp Periodie Lable, weipht of amelemenigironyithae Periodic

SCRUIPTI TN EE i T

w@@ﬂ/&ﬁh&w& tHe WEIBhtefsindnt. FbEexuRl6,uf 01 gradfls 6 MaOh i¢ Gsed per
of a hy

drocarbon. Heteroatons content is as detern ned

grayy of satallynte thesalsulatesbseight ofghe molybdeams matalindks egtalyst is 0.067

i trogen n 94 for sulfur. "Total basic nitrogen”
‘?%‘?‘%’?‘B"?P@‘F‘% n conpounds that have a pKa of |ess

t harrCogtenBasfess o the 02t of H0othporentih a siiskeatai(foe dximiple, a crude

ASTM Met hod D2896. "Hydrogen source" refers,to .
feedy a tealarodugtaor & cradecprafenthexpasrsed as weighbliachion;of greight percentage

en CE e : :

beloEh B AR e e WA S8 phitEptthiiofhy weigh.
f eedCridenfeed/agalproduct nixtore) refierd todlze mixttrel thatroohtacts the catalyst
l[imted to, hydrocarbons (for exanple, C to C4

)

BPECE s such as nethane, ethane, propane,
aﬁnav@trgfersateltfh othtHoRS with & RMfing AnPRaRtribAiBA BBtween 204

but a
may E)g conducte assess the net “anount of hydrogen
°Cr{AO Pitherchdt 3¢ 3t°R(660 fifoat i) MPa.  DiitilloteLcdartent tschs dgtprmined by

w&lat pl ush strength" refers to conpressive
Aﬁﬁ@ﬂ“ﬁs@_ﬁi’?&&-’o crush a catalyst. Flat plate crush
st r epgtdiodtomaSrclidh &F ditypes, dittoden] Mhdvbt §i0flr BYrtdided il HSYolecular

refers to a volunetric liquid feed rate per tota

strygtineraf adtydeesathops Heternetoms coutent is 98 determingd by ;AS(T;M ‘Methods
E3§$ l‘fc"%‘r' og‘ézggﬁﬁfp%@ gﬁrﬁttr?e?a'é %ﬁ]og'teﬁ, & ﬁ{ﬂﬁtfﬁgsﬂﬂn? LR léa?sﬂ: Bfrogen”

e contacting zones, a

refd36 mith@n k6MPbiindsIHat \Nev @ PR/ OF 1636 Thad@U. a0 {rOgeaiIbn”) is as
"Ligquid m xture" refers to a conposition that includes
detsraingd bygkEIMviptbod 828P%at are |1iquid at standard

t enpa ’ ' ]

or e DRUHES sOfe BERAR W oo sndlor Do AGLE Bt lnds that
wirndn thei predencsofd crodefead and the: catalyst vadttotpravide dydrogen to

liquid at STP with one or nore conpoun at. ar

comgpyR{s)p therpudsstoepe A hyigregenpyice Hegiias ude, uf ffpot limited to,
AR (R CIREE Syt Fohih BsRB WBu ropeme
bufe watdvpdrahixhires theteaf. Aahdss bakance maybe camdudisd to afsess the net
an}o%nta (|> %rldirogrégtp?clwsldedatl)k el (iSOr}I?];Oeu?lEESSl innﬁhte%lrgde feed.

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

“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is

expressed in hours (b™"). 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

wasoos4ea64Ti ned by ASTM Met hod D1318. 10 "M cr o-FZ/GER004/042310
Resi due” ("MCR') content refers to a quantity of

oy oLyt i S ok @ haeiion st Bty B8 of s rymppgnds that
ar Co%pd’\&-r%:l\&}&‘%ﬂeﬂé&@ y&@m 5 @G0T MPabedinsftsrheferred to

onents with 0|I|n8raned|str|but|on bet ween

as S8TE>")( aODcaehpesitibthat iacludea @)mlanat@nlfefpnwé moxg perpeunds that

15 detern1n 307.
S RGP piih 1 o SAciF EopShr o B B0 BT
cont¥ppaédie Tableh géfeRfto the Ndomoceab@@m spetified b eisIntemnitivnal
content of nickel, vanadiu iron, or combinations.

UnivrepSlyre axrdaéhpnh AC) Nevegdbee2¥3hed by ASTM

] MRS O AL s s,

zinc)\@8efia dheogiiuing; of ebhnbinatiogs thergofi A coutegicof metale dundsdl salts of
refers to organl C oxy en_ co ﬁ?%ﬁnds t hat do not have a

orgaaicrnida is es detexmpin Bd1&1 i c cont ai ni ng
or gaﬂ/gjgeoémSH ﬁg&r;CR’s)ct{oné tfe'?éﬁt uditity bf Brbéifresidue

cycC e et rra IC
rerghiainpcifier evapoenivn, andlpysilysiesf a mbstmtabM@Rlcomsnit ibas detérmined by

ave a carboxylic group. 25
A%M@Sﬂ@&é%@l e gas" refers to conponents and/ or
M Xty ?ﬁth?‘ H?&Béar&f)}f‘éo ?:ﬁl%nﬂ%ﬁ?& Bbiling Pange Ristribution
ation a

(pept1 val ue P-v refers to a nuneral
betvedend8 (160 F)aqrrcbZIErﬂC&s(?:QﬁéF) &t G LuMEBei Naphfbndemlyt iphs

R S TR T 75 bl thaws in

: %W%fé% 1Rl éatna@mle 110h, dsdoRinAioas thereof.
Peptl zation", 30 Journal of Institute of Pet r ol eum

VoI “NiY/Fougertsent” aefers todheraoatet abmiskel syanadigny fron, ormgmbinations .

L e R e S

por eNgeYmfrerefers toliireialitutecimeiers STdds et ubilc mere? 8#crude feed.
(marcury porosi nmetry at a contact angle gl%e to 140

mi" Slogragphaxylig containingygatc GRyEEHEorPe ers 16 orgenlc oxygen

R L —

orgdﬁrsacygah vermpotifdsdnclude, buiedre net limitedtwp ethers; syclik atheisaalechols,
boi l.ing.r e distyipution above 538 C. (L1000 F),. as
arqraatic alsotis. b %Agrmsdﬁféx#&&rﬁsﬁwahem doregt, Wi ngihte 2
aﬂ’gﬂfl?@%‘% gublc feet of gas per barrel of crude feed.
rea" of a catalyst is as determ ned by ASTM
I\/Et hwn%ﬁdaasabwm” reffretoscongponents and/onmixtures nﬁewmponents that

as mlligrans ("ng") of KOH per gram ("g")
m“’o$ SQ%\ - TAN is as determ ned by ASTM Met hod D664.

“P (peptization) value” or “P-value” refers to a numeral value, which represents the

-

flocculation tendency of asphaltenes in the crude feed. Determination of the P-value is
described by J. J. Heithaus in "Measurement and Significance of Asphaltene Peptization”,
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.

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

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

di stribution between 343 C 10 (650 F) and 538 C (1000
wb)20088/0606630 1 I\/Pa. VGO content is as determ ned Hyr/és2004/042310

Met hod D5307. "Viscosity" refers to kinematic

. Vi scosnty at 37 81%3, 1%&)? F) \/sc&s$#} ﬁgmeg)g?dsﬁennme

thdsDivst pllcatlon it is to be understood that if the
vaI ue obt ained for 15 a property of the substrate
t est‘Besitise”aefess theconiponents that bave hboiling range wistdbutionabove 538 °C

1B 5 dsemineaia o T MR IBHEY oo b oduced and o

r et expe@ LLRM ttamheﬁarcﬁeﬁ QI Zh S pérbatiel amru@@ﬁed.and

then stabilized:- Crudes may include crude oil
Cru d‘Surfmear@’mfraadaWyst i asctletammedsl:m ASTM MisthodD3663.

I|qq:rg%,3t #’l on n mg}lg)ur%e?%gij)t& fiSra0d 4nzsnl{)f1§0HPer

F @ddg1o n?Al\hi@ 2§ a&eﬁmea bRASTM ‘Meth@d I:msm a

st ab I zed crude. Such stabilization may often occur

at, “YiGQ} wfirsto bydrecarbons withoa beiling mngedistribytiondretweeg 343 °C

(631 55 S8 ) B35 L D31 MY bt 0B lachEBhe by asTM

MétBed Disgg7.t o produce nmulti pl e conponents with specific
boi |l i ng range distributions or__ex | e . Raphtha, .
di st Viigeasisg’ refarsio kinemagic ‘%ﬂ?ﬁ&ﬁﬁ"ﬂ@ 9&%@@ Pli l;U}s"cosﬂy isas
e@gﬁﬁehh@i&k%&hﬁ %g@nﬂgt 25 is not limted to,
i"St

nospher I'on" et hods and/ or vacuum
di sth Headointext oBhiredplicativa #ttis tol ledinderbtad that if the value obtained for

unfractj onated stabil.ized, cr i nclu
a pEeRRslRE thes subsiate tested i ou*é&%ewﬁiﬂﬁt?%@ @ﬁad,.the test method

es of stabil'i Zed "crudes i ncl ude
wholGrudesumasbe pmplmnd a:udimieetprtdbﬁaﬂnﬂwdroaarmntaﬂnng formations

o P BBt BB S By ol somi o
an@Mf NghidaktMiliZafias nayGhEudd, bhhi@ nePHRABE &, Serh il ohﬁb‘lﬁc@'ldensable
boi | | ng point below 35 C at 101 MPa (95 OF at |1
gasnsnsvama\selts; eenombmm therppf &@mﬂye crudg pelgraa mpbilizgd orude.
cont ent

Suaﬁ ﬁrﬁ'E izgl naxpaq;rg n BCCH,E % or ﬁ%ﬁmg{tg %rgﬁgcgfr?e %in%r retorting site.

gr astatiilizddecrades Rsicadlyld®e naﬁbéé@di’dﬁﬂlﬁd @ﬁd!ﬁﬁﬁ'actmnally dlst::lled ina
PCT/ U82004/ 04231 Sone stabilized crudes _have

trepinansé facility to predues maltipleeomponspisivithsperiigdeiling rgaee distributions
|
R e BB 88 ks 6 1y i, b

is hotuipkised to] attlokpisetic distillation matheds hmller vacaunrdistiitation methods.
unsui tabl e properties i sadvant age

tgl? render theind gl
Undisiled and/anurfrachigaaied staliliped erHdesapy nsfudecgmponents that have a
o BERAEL B8 RIS SIEARY o 1 Bl ke
cruties Examplea g diabilized crudbeinelude siiote aradasetoppgd trmdes, desalted

that._a reservoir fhat in I udes the .dj.sadv
crienefleoR R OTRE S PR T OB NS Ot o SBRPEd el dop prude that
haé‘B notf aiefdes%h tHak ANBksk F&ﬁe of thg'cﬁﬁi%ﬁ‘éﬂt@ﬂﬁfjh%%d&ﬁh bint below
but are not [Imted to: "a) TAN of at |eas
350’Clat OaItOIIMBs {90°F3at 1gmy hsmdmenyem@vat Typically.toppsk crudes will

API 1
have a cg rtgr\lltl (}f)éllt gltost%oftgran?s, atdglosa% O%t grams, or at most 0.02 grams of such

-méé}i?e'r amﬁ‘l&(})ﬁ?lﬁ@& aﬂcgmafecﬁﬁﬁﬂ%d & RsforBichGropfiponent s per .. .. j f

components per gram of the topped crude.
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of di \@awgedx@da\ﬁé

10 Ni/VIFe content of at |east 0.00002 grans or at

| east 0.0001 grans of N /V/Fe per gramof crude; e) a
woabasloshest er oat ons content of at | east 0.005 QrrOmUSR04/042310

het er oat ons per gram of crude; f) a residue content

) Soms Siata crufb B oprrEh oakpB ol A iR v pe

trafi$hofed 'E@édrﬁ/@ﬁﬁorﬁﬂreﬂhﬁaﬁt ﬁf:xlﬁi’ebl g traﬁépo@taﬁ@f?carﬁeﬁi_t ﬁfi’texﬁﬁlple
at least 0.002 %rams of per gram of crude; |

plr@hnwe frucks; onships)s chermckﬂs haw gag QoM L@ﬁ@éﬂb&l@r&w@@s that

0. 00 .
o R RB iR b€l P ARl 6 wlBiportation
caﬁieis ast/ard RERaeRT fieidity]iyus itphttih@, a [06r econamid valed to the
di sadvant aged crude, at least 0.2 grarrs of resi

disadvantaged srugiea ibe sponcaai yakue may beeﬂlgh tht 8 regeRYOMS t%e? incades the

il sl Yy 183k o R0 AlTR0 Brodi S lSport BndAR

in mwm Jf iz Cantaged c&;d&shfayaﬁclu@e dudtredoblitited €o: a@ﬂ‘AN of
20 0.4 or 0.5 to 5. I.n certain enbo
at {gps A, abiea 05 1) Wineesi et b CASFROAERBIAY B mest 4 9)  total
N YO b0 SO oy 000 AN o o
cnelepe)di mhstercﬂtcsmhmﬁmmgﬁdt least 0065 lgpams ¢ff gderostoms per gram of

cn@rég %g_}sqgw but no lqt(ﬁd tofof%é’éﬁN of at IFeas eog)aCs

cont&gér%tcogf?n geéag'{@ in 64 gr ans ?hal asiphaéi ?Eﬁgghgg?ﬁ% MCR
cogtentofat leastdblmc granis ol MGR ipmggrem afreamded 4 eomtent 0§ metals ip metal

salfy of prgasne peids of a Jeast P00 eriims B Hfotd 56 b of tids or )

-~

- cofiBimtiostthéRoP f InRbARMntbodARéllS dfadnthRdATiude MAPREIude, per gram-

rams of netals EQ ram of crude; or f) conbinations
aayga geanusiefyesidye iah leasidld graens of residuss at least

O.ﬁd%rglgng 03?% ,g rr;arrtrge%gt 0. 3?4:1?52 r{agglg% 1111 s%gle 1méHts, the

- disayein@iped baide nvy iava akmmhmu rérgedom dJlsdrru 33wt 2(1) 0.3 or 0.5 to 10, or

bet ween_95 C and 200 _C at 101 MPa; at least 0.Q1,
0 quré}f% to it Iny cestain %nmfsmﬂaﬁ,aﬁla&%adeaﬁd qrides; Pey 2R 08 %‘ﬁﬁ%"mﬂg@d

B BRI U P I 1380 D g o

O(Brgams at | east 0.005 grans, or at least 0.01 grains
bet g?r*gé% 1%%“ L{%@a@%&@g&}%@@&%ﬂegdl e 'ie%tfztlcl&%ng, but not
lindifed |t6j%§qgﬂ¢l Bf 2344t 03t bPan Gy %ont@ﬂldofaa& 1a88R00 e8RS of oxygen

gr ans, | east 0. 005 grans, or at |east 0.01 gfams of
antrbrfsedMCD hC3 aadlaﬂtem@ conteytofiitdeast BO4 gmnm&/mphaltenes

pef e B dped ) Ahighet en o BReNY HhE S & o Rra

crLQleQ&Hwﬁﬁm gty o€ asleadl- 1@0@ %ﬁ!oﬁ@lt oPmefils 1&1@@&&1 SA1t93f organic
granms of hydrocar bons with l'ing range 5

acxds gf atileast 06600} gramsob metds)per@ran of cngle; wFR combinatiers thereof.

gr sl “ﬁ%%?ﬂoc@é S ey e 24 B ﬁfgﬁlmﬁ@gh&é"dscm&’e Qtieast 0.001
grahss bl lle%ﬂ)'ﬂ@ﬂ 2BRhy\Re Bt 16K OQla%ﬂms 3P Rydrocdrbéhshklith Q/B@'hngtrange

| 'east 001 rarrB at | east granms, or at | east

d:lsmlmllogrbah@eo 5 °G\end 08" 6 9. 141 P ﬂﬁlﬂaﬁti (h@l gramgeat least 0.005

oot e 00 B Ut B fifle g dtEop Bboween
20020 hngnooeCaf 0. mnﬂnvmaaaﬂ@@s& OWIOl Reraind, Qt heait! 0,005 grame for at least

di stribution between 300 C and 400 C at 0.101 MPa; and
0.0dtgraras ef hyglrommrbons with a boiling range distribution between 300 °C and 400 °C
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grans, at |east 0.005 grans, or at |east 0.01 grans of
hydr ocarbons with a boiling range distribution

weelon®edisey00 C and 650 C at 0.101 MPa. Sone PCT/US2004/042310
di sadvant aged crudes may include, per gram of

G e e o ot s

hﬁﬁ%&%@ﬁ% a“c%ﬂléga%gggl&gﬂi@g Eﬁ&e@ﬂ 406 °@tanm6§0 *¢Q9 0301 MPa.

c onidisdvagtagsd pruded myy utchﬂiedp@'@iamrmf dg;adlvantaggté cninbsat least 0.001
ram of di sadvant

R B IAIL0SS Ernms, oo 81 gty fidigus Sy Kolting range
m%ﬁ&&omfxﬂag?% St PO aﬁ@mdww&qéas%non %Fdnk‘éj £ 168810005 grams, or

gram o ged crude, at | east grans,
at ddast @a5 prafhsadhydroaatbpnowithia Mraﬁgmsmbam bttween 100 °C and

2000 2001 Bt ol G0, v, et OPE sty ot oo B emms of

hydPotaltiont With a BlingiaRps Sistribubion batea 200 C ade aoavclaeasm MPa;

0. 001 grans, at Ieas 0. 005 granms, or at least 0.01
atglpaahﬁs()@l‘ giiagrdy asdeasb@A85 wrants, er atdeast A1 gramgjef hydrocarbons with a

ool fapeh aBiButon Rerme S A0y %@0‘5‘@??@3?!;8% At It 0001

griin8 Gt Fasi0.605 gtans! drde teabied. o1 Er fiyerochttongivithraBoiling range
limted to, crudes from of t foIIovmngreglons of

dlsmbummbweenﬁ@ “Cand 6500458t LHY MBat hern Cal i forni a,

Egy g#jﬁr%%%&ﬂ%%‘gi"ds%@@ @g@ ﬁ% ﬁéw nggﬁ%%émgﬁé e, at least

0.80I0ghbs, 4800005 glahispes# 1601 Beats mnﬁzao@ﬂﬂm Hithi saboiling

Mal aysji a, and Indonesia Sumaira

0 émbmi@g@%ﬁt BT gt G, T g e hiehes being e

cotbolb i YR e B by P G CH Qs hapaed orude,

- contanﬂlef smlihgdrodmﬁanb/dmt ﬂgmtio @rg;m:lns ohattmoss Otlqgrimms:t r eat ed

R RRERE RN M TR T e .

0.6615 N 1500083 SREES at Wast 0101 GFansleofl lﬁﬁfbcaﬁﬁns with a boiling

destri bed herein,“is generally SU|tabIe for
mmsmmomremﬂ g4RBiovMPer ansporti ng and/ or

gé:?éqnﬂgegéibadpr 3 g# I esg{lgglgmlgl %ulgeﬁ ! Odf égggvaﬁ qa%éf 2, at least
0.00 1088/ £ SeaRl 0,965 hrafkRXasat 1600.0P gt sLoftiydetRafioas withieboiling

crude feed, or closer to the correspondi ng properties
range distohution ofts least63 Yhe crude feed, thereby

enh y

o 5 RBIE R Rl AR 5 e s
deﬁérﬂyeﬂﬂﬁﬁimludetm ot tidikdab,gudesfiom ofithe following regions of the

efficiencies. Pre- treatnent é i ncl ude

werkds H-BUPnif &‘piaﬂr@nd geirthera| Galifemniap franada) Tar sandspBragilianSantos and
CAlhBl b8 0 CHTTR e CHHE R TRIGHIEH B, Anuoe

Offslioed, Chimege Bohgil Baj@Veﬁmmah iZAvdiaf Malagrmaphmdﬂaéﬂmmatflumaim
cat al yst(s% in a contacting zone_and/

conbitRameghef disadyapiagad oredes raayRokang ¢ Eresws@ws fthe
diSRAVAARES NS Bfich bt thE Blde L8 BERRIL Bor transportation and/or

treatment.

C

I-

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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of a crude feed may be changed by contact of the crude

feed wwth one or nore catalysts relative to the sane
wponrogsistee7of the crude feed. I n sone enbodi nentRGT/US2004/042310

contactlng IS perforned in the presence of a hydrogen

nbQd t t he d
R RENEAE RIS TR T IS L SRR AR aror S B Friyea
here ik bloRESto HeP&dtrelsPonkin &M@s bEWakL Yélay Isieihddiate crude than

anount s of hydrogen to conpound(s) in _the crude_ feed
thel%hﬁe feed,or aloscﬂ’terthe tarraspo PROPETGS &f BI@WE@G ‘ihﬂ%fhe crude

es cont ac zone 02A d
fe °éo Yl pRpTs n&p&cg Hﬁﬁf?l%fg'guee f%\gcgo%f oduct may be
refifRY vt les orrn%f’kﬁ‘&%amfbnp Qhérkerianding eefiing efﬂa&li:ieﬂl Pre-
portions of reactor, or conbi nations thereof

trefirenpiney uwﬂuth deswifurization, demetallizaiion gad/gr stmospheriqdigtillation to

react or N fixed bed reactor, an 20 ebul | ati ng bed
reQVE MBPHNES ¢ ont i nuously stirred tank reactor ("CSTR'),

a f TrdathéRdbfaesfude fead imticcordand with imentiois deseribed herein may
liquid/liquid contactor. In certain enbodipents,

mcbmcptcantaph@ theorude feed with he eatalpsiisy in s contaciing 2986 én‘gm'
corgg 1.19;&% ctf t&g%% ?t?otor ?%C c%lﬁ)g“zéygste eI‘;nh%e(%BYMcﬁHg g&{be at least one property

of & efiide Iféﬁdltﬁasblls@(ejlmge@by soadt off ﬂwm{ﬁed “ﬂfm aneror awire nafalysts
Zone nma I NCl ude one. or re C SUS r X

relatiys tQ@%M Rreperty ofithe ﬁﬁglbs’é’alﬁﬂg% r%F‘glnﬁe‘s

pefoita %%?%p%c{ﬁge pfé hg&%;ﬁ@aéeo%@@ Jn%m% ReaboWRnerftf i Mdkdgen

may re Subsequent cont act
sowre isfomeros thove Hydidbdarbons that Lﬁﬂeﬂcenaimm:mhsg conditions react to

ca aI st decreases hetgrqato cont ent i ncr

B R S TR
‘ N' / if/[ée1 &%ﬁ&&m@&ﬁ &ih%hﬁ@ﬁ%s@&ﬂtl 00 that iicBiied déntacting zone 102A
~content, APl gravity, or conbinations of these

cryde d‘q:mlremtﬂs cmttactthxg 20ne 462 plasgnduit 304.cAseglacting zane eagshe a
10% t {
R e bR R e, o

Exﬁn"ig)ﬁals ¥§ h Sonthérirprons incledenoghdied bed r@ctb@J difiredifed reactor, an
alyst in the contactlng zonels in ranaOEF from

mptomr DPATROUGHS mtu% tank reagior é‘ ﬂmzeﬁ bed

t aI f_Gr
Oﬁ‘ea gEntg?ﬂagﬁ aliﬂls%f c&o\ttggl yst anoﬁ cr lﬁ%ﬂ
coﬁtﬁ&hn@%y‘s“ﬁn’&@ @8/cb edefied BG\'H dﬂ&aefwaamz,a 100nta¢tmlf ltltéecrhd@fmd with

0. 001-10_ grans,, 0.005-5 gr , or Q.01-3 o{) h
the-eatalysHed mp@ntaf@eg gysiem 16 @ecqné‘awr? 9 or & batch process.

contraglohidg %H%ﬁa]ha@sn& bfel iy Yt ample, two

contactlng € may 1 nc ude ut are not Imte
cataBRBRr hi sobw, enpiscetments, cohtadt afifbe cawde fesd Witlhafirst rcatala!st of the two

ca%@%%.&#%@ué’ehéﬁé&t&%& Fefl SuBegoens oA Qg uced TAN

Ui R tHe éég@ncﬁéa 4G Gettbdsds BRBRatdnts RIneRRhid BRreases AP]
enperature 1 n the contacti ng zone may range from

gréiiey5 06 other emﬁadmmscrAN; mwsn@, NoV/Boatent, hetereatoms sontent,
cont .Zone from 0. 1-20

resifbs CoRtenh AER: 8 eompne a0 isee PrptEien ot Medmut gt fuct

ch%’?éé%yait Iléé1str ﬁf‘/@ ?elaﬁ\@tﬁ‘tﬁ)e é'alﬁ’eOpr ?ertie@eﬂ:h@ 2rufdle feedlaf® contact of the

n sone enbodi ments,
cruddﬁkedlﬁlﬂl snabr memaatﬁyshs at least 11 h4, at |east 15
h- Tn gc[:rtaallrtl eI %aamnen% a vqume of catalyst in the contacting zone is inn 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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In enbodi nents in which the hydrogen source is
supplied as a gas (for exanple, hydrogen gas), a
woabesnedde7t he gaseous hydrogen source to the cragiauszeens2ito
typically ranges from 0.1-100,000 Nn8/n8, 0.5-10, 000
. NnB/n8, 1-8,000 NnB/nB, _2-5, 000 n8, 553,000
inciy/frean 090 1410. oS08 segns 00 D s £F Gatalyst per 100 gras of
ogen source, in sone 15
cmggg%égﬁﬁm%f%@t%@ﬁ%gx ined with carrier gas(es) and
r ec Qoatakitgcbriditians gh thehmntaotingzonergay inshde, tidard mot ligeited to,
may be, for exanple, nitrqgen el.i and/ or. argon.
tempateig) PReETIre, g Ragg) SPUEF FID it fasth s O s haoRs fagyeof.
Coﬁﬁéﬁ% cc%ﬂdﬂ%fs @ sd18 elBOGARAR ROEGRRIlA td'Brodadt #6rfuldd groduct
zones(s) . e carrier gas may also enhance m xing in
withtspecifia bropeitiey. Tempésiture imthesontactingzoniemeay rengeafrom 50-500 ° C,

SOl AT 55H5 5 s B L5 g b rom 1.2

MPL§L12MPRL 290 ML 60 B-8 NiPaC DHACH 18 ciAididFeed Wil Funefallgeinge
source nmy enter contgcti n% zone 102 co-current| &imw th
frot@ 1.30ud 0.52%h ™ 2@ bidlif11 5104 0n2-185 arlasemng embgdiments, LHSV

s 4 RS oot et ) &% T B LR ERE 2901 21 o octucr

t haty éMBbdifRAtsdn WHiCEthe hQdiegen sAiRék isistpplied® a gas (for example,
enbodi nents, gas. In sone enbodinents, a carrier g
dimnges

hydrogerges),fatioiof fhergaseus hadrogen sauwer torthe emude frediyRie

ol B0 R SRS o 536000\ Gn B0 4, 40O TaLS 804 Ny, 5-3.000
Ni6'nad ot 10-800 Nrh¥md epanasd with teetil$h(s).t The kydrdgermoarbecin some

and gas may he separated fromthe total roduct usi ng,
embedigieals, is qeﬁf&mﬁds‘@%%ﬂ%ﬁf“z‘él ’E?GEE‘?}&'FS ﬁ“‘@%&h’%‘r’éf’m g

‘- ZOl%a%Aﬂ‘l?I:J%a% ﬁ;agﬁlger, ﬁé&gxlngleggﬁrggéﬂqﬁﬁﬁfn? Dby ﬁﬁn.ggﬁé carrier gas

separa 1't" 112, "and t

- malyrfacilfatey flew oB thetcmude faed pod/onflownf terhydergen spinpe ini the sontacting -+ |

storage vessels, refineries, other processing zones
zongels), 1B FETRLEASIRRY H89 SRiERCY MEIREIn s SORARinEpoRglsL Tn some
enfb@?i?ﬁgtsgﬂh&m Bl QRReS(fH%: e, BYAORERS methifé' R @EHAne) may be used
sul tide, car bgn di oxi de, and/or” carbon nonoxi de),

as exareies gayand sesiraulededieonghdbe candacting@ons. carri er gas.

The . £x¢cess gas _may _be recycled to co t] .

100 15 FioerE o s s et b e N7 5ol ST oruce
feedtif Eéﬂﬁlit\’ﬁﬁ&ﬁgparﬁtélgcﬁﬂ'@bﬁtﬁﬁﬂ 106 Ik betasting zé8e VG2, contact of the
2005/ 061667 PCT/ US2004/ 042310 I n some enbodi nents, )
crugle fieadowitng catalystprodueces edetalprodugt teat dngludey acrude preduct, and, in

r 0 I IS r IR 3 :
sof SOU5E ity b IR G ShabpBiat, § PR ol & WBmBlncRh the orude
fedd@ntl@% tid Hidirédern doutee dltmiduit 1069 Thé estil prédusBma-eRitavriacting
schematics of enbodi ments of contacting system 100
zonen HI2 qdcantea separationgong 1 08 miacondwit d 1t i ng zones. |

n
FI ' t LRG|
P i 06 A5 g
raviol g Zdly&sodddepdrailon tedihiquesnfol kxa@pl2 AzaanimjuBlseparation.
T RO C T
o eont : : : .
R
compthatigethetootflr The g#s maPinchidd gas foked dnring processingdfiaresgtample,

into t contactjng, zon as, a mxtyre. In certai
hydrogen mﬂgde, carbon diox%de, and/or carbon monoygldg), excess gaseousr}lydrogen

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.

40



10

15

20

25

30

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

hydr ogen source and/or the carrier gas nmay enter the
WOnB0sHe616dIr € cont acti ng zones with the crude f aesti/us2004/042310

separ ately via conduit 106 and/or in a direction

Pl oty gohab g5t e i gl o e
totaﬁl%aﬁct@@ m{eﬁ%ﬁﬁ& bi ﬁbr&ﬁﬁt&ﬁﬁ@&@ﬁest The hétal prodad@imay be

crude” 15 feed nmay enhance m xing and/or contact o
sepmae&tmﬂmﬁthedmdepmduhéandag?a(ey)st Contact of the crude

f oedTOS, faait SopéEatigtef SuilinRRs ohEorfidihe e R0y inchudes
twé R Ehrd D dorabting ZoAdst Imm@sn@u&&z]al foritddatg syéi&néll@d indhudes

the feed stream flows from contacting zone 114 t

contantmg:zomg 10ard 116 . FIGSC3Arand3Bhimelugp sentagiing z_pp.qs 1%@ 14, 116.
i T ol Pl B 114 138 e gebie Lo Boalh cpmipoting

zoﬁélﬁﬂlé'n& réabfor 2 MHe GAidR TeedCitéra SbrtAcingZ0ne 102 4ia odadaib d0M
in FIG 3B, the feed streamexits contacting zone 114

vi a In semeembedignentsy, thearriar gag is-pombingsywitly the hydepgemggurce in

co%%ﬁg ys{@ch% %ﬁ%@%ﬁ%ﬂé{bfggand%or conIPactl ng

enidmﬁﬁnel%ﬁ ak shdvai 1 FIGS. llplmjlallgrﬁdgbé hyd’fh@ntsbu_a:le apd/od thet carrier gas
exits contacting zgne an or contacting zone .
maygtefibe eif ArEoscPRtasRSHFENES Rethibe ey ?i%ﬁamr?tefme conduit 106
angiof o B e BN Bw 7 Ind SruERAN vEERA ARl SOt 106.
Adtlithen dfBe hydro gansturde dhfior thd Qrridr ges cautettorthe flowalf thencrude

toSlmaeme Syune Adpbionibof te saa el b A pry ¢ ner

toprc‘dilu&& om%ﬁ%%@mtﬁ E§taly§@s)$ﬁl@aﬁﬁé ene2 fxths\d feed

conduit 122. In separ ation Zone 0, east a
strpamt iToe fegdl strean dloswsdvom pargte@tlmm 102 t@@pﬁa@m@o@ﬁsl Hy InFIGS.

34 ST et arep B Boelitmte:PoaBhE TR <cdBEftlu it 116.
t he Cdngideing 26fbs 162! 1 EX AP hfy iNELE ondBmAie cﬁﬁal)}s&asls shown in
FI&nrtl al ly separat ed from t he di sadvant aged crude. In

2B e feed sirpam exity epnsesiiagizone ka2 viagondut b and giters sentacting

ol 10 B BRS80S 25 6 i

and efrtsdopthefin®podei 60i sadvant aged crude to produce the
o e s T s bS5 B et e
118'afd/gP %mmfng%ﬁ% P18 {o Brdl (BARYA BN PRl phousiiRs

| ment s east ‘a portion-of t sepa at ed
comanmmglmmbsl 1éxihd/os eprscting @one dhearkdénters aepacatibmi zond 208 via conduit

1100 GRS BB S0/ (L) SPARRRE P O RS The crude

praudch?)gts hééﬁﬁ&n%&g%s%wnuaﬁtm@n of at least 100 C

iments, a ling range distribution
of &G é#sd sch2Mati: off: gammb;bdny;entt dfe sepgratien zahe upstuchm of

copaigns St [l Tt oseied TAF (BODt tepboiss Tagped) Gyers
se%Qanﬁx%nQ 126%id c%ﬁﬁﬁlt "i‘ZP Ol éeﬁﬁkaﬁfm E0R 120VAtedse 8 PofibntoF the

separation zone 120 and enters contacting system
dleﬂ@an\tmd crdderis sbpmqbd:cbusmgreckmqm@dmpwg in the art (for example, sparging,

membrane separation, pressure reduction) to produce the crude feed. For example, water

may be at least partially separated from the disadvantaged crude. In another example,
components that have a boiling range distribution below 95 °C or below 100 °C may be at
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zones in FIGS. 1-3) via conduit 126 to be further
processed to forma crude product. In sone

wonb@icigsnt S, separation zone 120 may be posit irITEUS2004/042310
upstream or downstream of a desalting unit. After

leagrocesmsg%#a{?Be %ﬁadge oduct eméﬁ’tﬁ’con‘f‘% n&yﬁ%f‘eteﬁ%some
embbiitnty ?ﬂ#&sﬁt rl@nec;}qﬁ hitth bhd BorfipoidRls ik vbﬁtﬂebrﬁaﬁﬁéﬁthaare

as or d romthe crude feed. For exanple, the
sepatdtetbfromrthel dxsadm;agbe cndeb imsmneembodimenptsyatdeashy porgion of the
different viscosity thereb l?ﬁsultl g]é a bl ended
SeRgFaS ARSI G EReseis P 1208 S Igae t e

Vi s§fRsk e? edtéﬁalﬁ% ﬂSml%ﬁ&Hﬁ&n Qd'i‘ié ltzbedeoﬁferiﬁdeuﬁénts, includes

the cru %n anot exanpl e, crude product may

a niigtuod &fmpumenh vatlm:ibmhay range dlsmumfat leasti 109 St m some

EO thereb IOdUCI nﬁﬁsb@}qao},é*cﬂﬁ} nﬁm@i%ﬁ@&gﬁ&m

cmEE Fecd ﬁélﬁ&& @hﬁ&&k@tof@amﬁb@eﬁwna Ialbelmrmﬁgadimeuﬁm beétiveen

and/ or treat nent own in FIG 5, in certain

10@:1DO/ G 20900¢ 0 ae200:860 Kt At loagt grnosiien pithe pende feermits

sl BBt 0 &5 enB o heht i Shh DBLERE RoPhahlh, Heldfracing
zo3Gn FEGS N8 Peid ¢8R 26 1o/ berTaithet proceeselilt forna biude giatduct. In

zone 130, at least a 25 portion aof the crude product
sorng embpdiments, separationgone 12 may be pestignad ypstigam of dewnstream of a

cefR e, Ao bR e S PR iAo BBl B RRPINARE conduit

112 crude feed, or mxtures thereof, to produce a

bl ended produ proce r cr.ude feed
o1 e soreh ermbodiients, B cPuBPratuet 1S RIS O Gt Hiey i the same as

" or HitfePent Rof Bk gw ; qggdz ]ﬁ% eﬁ&mpfésﬂfe%ﬁfﬁe%roéﬁb@ Bna?'lﬁ%iﬂ%ed witha

Zone via con m XI'ng syste

crude hatiag aidifferentndsoostly thedibygesidtingg ih30bleiided MMg a viscosity

e by e S ot PTG PoR P Tarety B B G, M another -+

e' l’ilb Eﬁfdb %P&ddcﬂﬁ;by 9@ blddtéd #ith chsfe HavifiglaeTANGhatds different,
ra limt of APl gravity, TAN, viscosity

thmbyqun@tmg 4 pmsluctnbaté:@ﬁ a TP thtt iserbereqn iba TAN ekibe §rude product

eng 5o T e i Do RE Y losbl kel B8 Hoppment

FI GAsGhoth §n HIG 5] iebdragie embodifiRneérads feed eatend mtacangl gystem
120 through condui t 122, and the di sadvant aged crud

109 siasopduin{ @4 and apleastianostion efthe prude gradyct et copacti atem 100
. f . t
vid §8i 138 B G0 oREq sk Bkl BhRe FON AULAELAREAT, at least

pofﬁoﬁmﬂﬁbecrddesp;dﬂaatlag@ﬂbmwwhmem mapmbessrstrzme(fmz@cmnple a
via conduit 124. At I east ortion of e crude

hygoegrien stesam S1chGH eaelttb-'h arogly TR SEPARIPTLG{ B Ot Tore crude
fee*a{;)e AR, Z glﬁ.‘lﬂe feedOof AHQHEE tlfégﬁ'l‘) A gtpréd%%e agé?ﬁéd Podt &S The
st? eans en

crudes enter ing zone
prdtbﬁmtehms,mmde feed,@natei, br hddums theagof atmmtmdmd:d\nilmbtl)t inéo

crude product to for r Qduct | ended
- bl&aﬁlea@ege & LRSS oA 6 BRI | 2o b RS system

aé’%éguct ar e leﬁc{hg%rt eg%t0 g ﬁ;ﬁg Ebg‘%ﬁdﬁ%?{daﬁcﬂfﬁfy Rb&HEdhet

trans y .and/or a
spdcifimtionndesfgnaieldityyrefifdries end/detrpnspdrtatioracuriers. Ptoduct
l
spe% 103%01?3 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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product may be processed to produce comrerci al

products such as transportation fuel, heating fuel,
wbqb(rsmmtys, or chem cals. Processing nmay i ncl eda/us2004/042310
distilling and/or fractionally distilling the crude

product and/ or, b) ended$ duct to produce

i ot FiGut the digpdvantaged ahisperang |20 aropph penduit 122,
and {13 qﬂ%ﬁ arfhf?ea kb‘r@c;bﬁa 9&‘5!! preﬁ%%l?rdeﬁn!}fbe@ '?@fdifn the crude feed.

nor e ctl ons may be yrotreate In sone
The ohaddifesithen ettt contadingsystinc { OhthsoughTanid it 126. Ableast some
o 8 e B i Sl o . o
cobfl At BPfhe Wb Ik ek g s 180 A0 e 1608 g zone

e “TAN of the «cru feed. In certain
13@ tyouneantisit 128.e Othren geoogssostwamns laaé/oacmdbs afterhlending zane 130

at. nost. 20 maal at , st 0
d'rs?ﬂyaqr %g?ndg}!tS‘é? b forstied Py B drude friodfift 1 B 2 biknded
prdduéd vcB&is Bie:miglz@eqsow €oridaRqeent |y, at

Ieast 0. 001 n sone enbodi fents, TAN of the crude

pr o&ummmb@bmmwaﬂn&ngb rreduet @ndjgllﬂl@" blepded prodogt are

%&ﬁ@%ﬂ %geg %é ko ghdd Sgrﬁ?%cﬁp&h gec%cfe pl{éﬁl?ct%%/?me blended

prothst maphe pﬁkesﬁ@@ to prolucerionitBértiabppodacts aﬂch’ﬁﬁi'a:@ﬁbrféhon fuel,
the Ni Fe content of the 25 crude feed. T
orfractlonally

hegtingfuek lubrigants as chemisalsndracessingmay inclydg di

. cant | e : 0

il ol BrocB R oAl e e aﬂ;?’?? Aihate

fractidisd Iesthe embbdinehtsg thepradbyrbdivashe plendgt provodt, axdistehe one or
product a total NNN Fe content in a range from1l Xx

m%maﬁts#@cwlsww%h@raﬁr%%de 3 x 10'7 grams to 2 Xx

10 By SRl s AR STANIS G 55000 i 0%,

-at mnam“/@for bk mEtHD% bfithe TAN efithedirnderfeed. Inkﬁ@nxemmbodlments crude

e P Gl I B AE B B B 403 R e

crdd@$ekd. 1A cE4R eRIHBARMERR) e crideprotud ®iap h TUN bf fabosd 1, at most

total content of metals in netal salts of or gani c
0.5 61 mestdt 3, at mostd. 2,50 moshf. 1 nerat nmw 05t Tad¥ of ﬂl@%ﬂdﬁrm@uﬂ will

t I L
sl o006 Bl Rl R SO S ibctimens,
TAVBPghe FRitleproddt Wy 2eGdA %@%ﬁaﬁomﬂomo 043302, of 0195 to 0.1.
crude product has a total content of netals in neta

sal fwsesme @p@@dm@n@cﬁbaffmdw pRodushies total NigG¥e C%Brr@%&t most
90979 Ptqg‘{gt Qto/fda} at st 5’%2& s&%s‘?@% Jléérsé/yé.ﬁe tdhtent of the

or ani c
cride Fedd., CTlﬁQﬂrlﬁﬁe Iirbduictgﬁrsema letnpotlimentsyhhsh tea INitV/Fechmtdat in a

rangaiof B0 0 B OO Aot rD 0 Hhsr N Ll SBiepphpbE pruds feed. Tn
ceﬁﬁﬁ DX&]&I{‘EH?SCH%SCYI&({E%I'H% hlaérgléﬂgicrﬁde;ﬂJB t b Qotal Ni/V/Fe

pht heni'c at enant enzol ¢
coﬂtemtdn a Flsgenfadmll xpli] grams ob Slxhlé) Srgremab, 3al 68 grars to Ao 10Fegrams,
al kald metal s &f qQr exarnple, . lithium sodium

or bgst s regmy o hkidAr igFin iR TtRiB Ao d RS éb&?ﬁiﬂ%ﬁas at most 2 x 10°
gr irdRe. §R56thY E‘Enbo@ Hﬁn aﬂl‘e%ﬁl N@VVF%bn%e%t BFﬂlfé'c?ude product is

or "exanpl e, zinc and cadm u lum 15 netals (f
706)39%9 86- 1&0%3 or 80-110%l ofrlﬂme N1/Wﬂ't"e5dcmte(nt of thex:aubl feed.

chr r..m xtu eof cert
o Jaikorim Erabodients; A ere it e (o GEue df megals nppaetal sats
of HFgEﬁﬂc%cid@ oL Rbst 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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salts of organic acids, per gramof crude product, in
a range from 0.0000001 grans to 0.00005 granms, from

wO0 203060683 grans to 0.00002 grans, or from 0. 00QODUS2004/042310
grans to 0.00001 grans of netals in nmetal salts of

therAmn s 5 e e o mel SR o RS of Ol BB arenge of

1- &:,Q'Dgﬂﬁ% 2026094 S01240-50% of tHedbtal Bomtéadbifeletils in/AretaBSMts of organic
20% ‘or. 90-110% of the total content of netals

N
acideinahe saide Seadf Ongauiaaiicls st gendarally fsmanetaksajts etwlude but are not

I,n certaln e nts.., AP a
el S Ay ST B e U, B8 bl Hamples of
car%@iﬁic)ﬁ%lds ﬁéiu&é" Sut AR NRE Liinted &N M %»lithérﬁs acills pEQnalﬂﬁ‘éhc acids, and
80-120% 90- 11(3% or 100- 130%0

the APl gravit
benzoés acidi dBhef metal pomtiop of thei metaluslig mqul%alg $ ffob%ample,

e 5, U 8yl o i,

and’ b&fiRs), Cohidhn B2 nivedds (feﬂ&ﬁquﬂe,mm&@amm), Solums i 5 #24ls (for
of the viscosity of the crude feed. |n sone

exasnplo drsania), Columa 6anetals (fos .czs%mls shiemany), of pxtures;thereof.
fan%%geg{ab.ggqlﬁ&@n ﬁ& éfz%%u&& Be@é){otmsneéh@&pﬁam n‘i’?wtal

t he N’ sone e rrents the viscosit
saltshef ogganitcacids) am&)fa:t'udmbdtﬂﬂ%l afrangeefrmﬁ OVI0966R1 gtyuns to

oot ae oo o it g s 4 T

{ ' MEE I
00803t T 5nd S e o HRRR: RIGHERG) ¢ e prii o
sodé ¥mbadiments, a ﬂﬂ% coatentmﬁmmthl}%l niatalseltnoberg@ic e¢ids pithe crude

e

orghBlcSlcRRA IR GOMd fRY, of, 30 at least 1% at |east 30%
at | east 80% or at I'east 99% of the total heteroatons

c on i pertaid embuchmsntsdél’i geayity pof thesmedecprodent peadused fram contact of

thSU| e gﬁ%‘ﬁ} ﬂle Crﬁapﬁﬂggﬁn%&nasrﬁyn@bﬁogﬁ% $0PFdo%s; 90-110%, -

or $00 ﬁ%%(b@ﬂieeﬂPI glavithef te¢eflefead] Untcerthin enttoxdimeéms, API gravity of
enbodi nents, the crude product has a sul fur content of
theamdcemduq%fram 14405115 %@r b6-224 WD 2005/ 061667

cul Peratpitbdtibug SRR bHbARE A o BNy SEAL Bost P4 ot most

0% er atithdst 70%001 the visodsitylvd tier ardde feeddircsomseriibodit@ts, the crude

ot siposi s i o Sy, 5230 §Bb4 gk Whcosey of e
cnﬁi%'}%&g &51%1115 I%ﬁab%ﬁﬂq%&’ WH&IOS ¥r e cﬁ{der}?&luct ?s A A6st 94% of the

at nost or at st 5% of "a t ot al
vissbsityasfahe aade firtl wifiletthe APE grhyity of . cride preduciiin70-130%, 80-

oAt AR AR, o B
Cr U 312_\ é gﬁlb?cﬁtﬁeﬁfs fhté%rﬁd%tﬁbdﬁt hﬁsoagﬁﬁ‘al %@ﬁi&?&m@fzoﬂt@rﬁ of at most

n sone enbodinents, basic nltrog
90t mt mmnst 5686, ahmost 1096, qrratb thost 5%f thet totab beterogugs eotemb of the

00/ ﬁpﬁ?ﬁ%g%ﬁégqﬁw@ %tﬁclrgq{g Qrﬁrgu%:h&a g?cftgl O/otec%{)?,]ttorrr]l% content of
at fé%ttl‘% t REROoNBR chst 4096, dt'at R8stY096 B the Adtal ietdrdatbss content of

nitrogen content
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 coatent of at least 1%, at least 30%, at
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- 1958k IHAS‘F-BO% Qft 1630809 Cor at [efagtavm oﬁﬂx@'o)@géh cm efthe crude feed. JIn

of at least 1% at |east 30% at |east 80% or at

| east 99% of the basic nitrogen content of the crude
wbheaeak/osiss7somre enbodi nents, the oxygen cont ent RET/USRH04/042310
crude product nay be at nost 90% at nost 50% at

no 30% t .10% r at 5%fteox en .
Leabp 0%, ot 4 ast 9V% g e, syt p et OF e s SR TD AN badiments,
thd 86k CHSent YRR IGfudd pRodabt i9 wago%c @otleo%, @f 981 1b%AsH the sulfur

1% at |least 30% at |east 80% or at |east 99% of the

conwpgﬁthcemderﬁ'@edof the crude feed. In "<. . sone

di nents X ont ent o t
o 1R SR sipaciesns 10U Mttt ob 18 HId HFoBI P RHE be at most
90b4) At RIOYOBIYe, R m@ﬂlo%f ot tendse meoffaeml nitfogse Bntent of the crude
enbodi ments, the total content of car boxylic acid

feez;b ripsarials egtbodinents, tarcdepreductrhey afetabritragen cantent of atjeast 1%,

o et 208 0% R 3 A SR R Y Bl AGREF Bl e

cer tgisome ehibeiitiimts baﬁa efl cofietdif clie ¢rade proidodtahay at most
content of carboxylic conpounds _of 85 least, 1%

95%., af mest 903@%t rraxst Wasat rsmql 0% onat mest 506 bpsig mérogen content

Of%)é%hd? n Sone %I nbn?%e%?ect eg%%r ganc'tl'taﬁ-ogem content

of akjegarl %,Qﬁmwm,rmkabEBO% hrae tkastrD9%h of the basic miteoger €dntent of
I n some enbodi ments, carboxylic acids and/or netal

the;gmude fegd. car boxylic acids™ may be chemical ly reduced
bef 68 HHude SROHE@ Inay be at most
con”pq{agﬁlgggm% r oxyP{ec %]gg‘gﬁé o(gon car b%;éy I'ic Ay be &t mo

90&%)1at miosi 5036,cat grost 30% xatguost dﬁ%p ouatdnost A%aoitha duygen content of the

cgpogéft na bi&ﬂ%ffeﬂgﬁéﬁ e hrou hagana Si s Oieéxwfatleast

<t

spectrometry, and/or gas 30 chromat o%raph . The crude
some@mb@dnmenus deer xigen confenrtiofihn andhproduet isiyyeange Hemeh80%, 10-

8 8RB0 S o e Wiemens,

théfotdl RéntentusieaiioR e hcill Sompoistof ¥¥erudd pradadt midPbe @tmost 90%,
nost 50% or at nost 40% of the TAN of the crude

at moskS 0%, At sxgst 1%, ermestPerktbe confentcaf the-casbearlicacidcompounds in

R Lt T
ackI%¥ntfouhdeofa Yeaienl %6 pattieast 3@, attlbast B0%cler dtdeadt 9900 df thectotal

crude product has a TAN qf at ast /1% at |east 30%
cogfent fcar Ost@bewem@w%é@ﬂm eedre TAN of the crude

f
L oriia s6lEpibBERlcnk, sdibod ARoRAOEUECorIRIENRY Be reduced in the
cnnhrfbmk y]lm sonmmnﬂmdm&ems cabexyl0a¢idsandrrsoetZAGHlts of carbetylic acids
%ﬁ é%o/ of the cr de feed, and a content d
IyaRdHord Delors o BO G Ele BN S e impounds.
Ca%&ﬁhﬂ aZQs lﬁ@t‘(&n—@ﬁb&a@ﬁ@ccﬁfwﬁﬁ s daRicx9bert Sinpounds in a crude

non-car boxyl 1 ¢ contai’ni ng organi C oxygeén conpounds of
prodvet may e di%ennateml tlmmghenﬂas{s of thesrudeproduct ysing genkyaliy known

sptscapa etiPdh 1o Paptidin et Bt Tiiss sBSRpiyor e
chﬂﬁﬁm@é@ﬂiﬁf crude pr oduct The

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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crude product may include, in its nolecular structure,
from0.8-0.9 grans or fromO0.82- 0.88 grans of carbon

woexwogesass7of crude product. A ratio of atom c IBQE/OSPOMM/042310
to atomc carbon (HC of the crude product nmay be

IR R oA TR A
thd @haOreBi ! ttfthé@m&@ daﬁctlh'istahmnrorrdﬂeaaq%,atmd% Gt least 80%,

ratio I ndicates that uptake and/or consunption of
or htyldash §8% ofrthet Wébbmﬂhesmdﬁ§eedel atively small; and/or

5 ok o BE SERE e bt v OB

me‘i’eﬁ'sﬁftssof dabbox 9B actﬁﬁ@f’ﬁ'ﬂ?&‘ﬁ De%, hiBo&r709s a@ﬁﬁdum%, or at most 40%
i ncl udes, pef gram of the crude product at . | east

of theg@udegfieadrznd arconiesthefnopecarbaxylic Sonfaining erganic oxygen compounds

o B3O8 L PRI RS g rcic oreen

comb8inds- TtHe Gude fte@s of hydrocarbons with a boiling
ran e distribution between 100 C and 20Q C at . 101

sem¢ embedimenty; thegrudeprodict inchides, ipdts mpleculgrsiryciyres, from

s St 0o B b8, gl Pl OORE The

crdde@rddiicO by Sadiude; nits blecliyel stavaurdoftem \0.8-0. 9z:grhms bt frgm 0.82-
range distribution betvveen 300 C and 400 C,

OFzine o honen Eame ol i 1o o XH0RES to atpmic
calbb B ffl%%&‘&ﬁ?ggaﬂa fg%{ % %tgﬁgd-t‘%wg W09, or 90-110% of the
atmn@l/é!rrbmiofmha caude Hfeedc rAidmidp postinet atomad Hdésauopmthlgrlarﬁ()% of

i io et Bt i gioRea oot sAgKe BRPT spmpfion et ydrogenin

m{)@%ﬁ st Wrefatidbl Qtair%d)r&’aharwdar eftlis hRARsecdinQR4, grans .

ydr ocar bons th a boiling range distribution 30
bet Videcridepraiuh mcmdes Gmaporgntsotithwzange of boilipg points. -In some

en P ol Gl A T R g o
gréihs) @f fiBhoel06T to 0.5 gﬁ&ﬁ!ﬁff 5 afuRatbdns ith af Buelingd Mﬂge dlstnbutlon of at
pr oduct ma}ie have a napht ha content of at nost

mcg;t 308:°C 6t 0.301 NP ademst §09kgrams, ea FRIHR 008, gp:gﬁpghydrocarbons
wift] $651RE e B et h368C€ enl580 €228 102 145 31 16a8 0.001

e crude pro as a

graiﬂsjbﬁ ﬁbnﬂi 0010.5324Mns 8PhiR6Carbans vefh 4 b6iling farigdistribution between
| ate content of the crude feed. .The éi it Iate
20@oﬁta@ﬁt308f’0tah8 10 MRps apleast 0401 grgmpor fam 00P L 3, grams of

hygtog%??gé_ gﬁg%tbmlhtg ran%@cgggpgti QB €& R AGUTC at 0.101 MPa;

rans rams 5 In certain
ané gbledst P rathé)@r fond@ 00! ol tgrdmsoﬁlydmadmm avith affoiling range

70- 130% 0 h VGO tent of
disprton fsbreca A0 *Cimd 518 CAJIOMMEE. the orude
Proghehmb @ﬁlPozﬁiﬁ{egﬁrtﬂ@Eﬂﬁe ﬁfddlg@t 1HE]ﬁ§é’sC ger éat‘t{(g? cERBR&duct, at

in arange from . 8 grans, rans,
led3t Q.0QL Qramsglf aydrocanbofs @ﬂha(boﬂmgrral@e dlstnbu’mmo at most 100 °C at

0. GHT V35 55 et o B01 l? < toenBang mith o e ebution
befsR3h 90 °@fankl 260 CC4E'6. 10 #4Pa. THE Cfude product may have,

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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per gram of crude product, a residue content in a

range from 0. 00001-0.8 grans, 0.0001- 0.5 grans,
WO0.2008)616574 grans, 0.001-0.3 grans, 0.005-0.2 JgGCIEBS2004/042310

0.01-0.1 grams. In certain enbodi nents, the crude

DO S A, B (Pl STgucT RS £ pistitiaie s St gf 0s130%, 80-

129%6010%1@' E0R T ML stiBite Sorftent of theariidfeb&NThe ﬂﬁ,ﬁllﬁtﬁfcoﬂi@nt of the
at "nost 90% at nobst 80% or at npbst 50% of the C5

crugle phaductmay beoper gram of ciude pradyete irf @zange oy 8.00601n0.5 grams,
i ments, asphal tenes content of the crude
Oi)ighéj %‘h@?’o ISt | east 60% or at |east 70% of
t he [Coerii BAbb &R RS ﬁi%t dp?&dﬁdﬁ Bash VGO chmest o0l 130%, 80-
the MCR content of the cru product is within 10-30%

12@%, oh0-1% of thes WG Qogontent of thegauderfoed). Iy semparebodiments, the crude

ot e e s R EHER TR AR AP PR RO GOboctL0s

grans3 0109 1.0d0R ermozwgaﬂ@;@amolt-bem lity of the

crude feed/total product mxture. In some enbodi nen

t he hosome pmhodizents, ﬂwMﬁmaﬁmmwMﬁpnmwfﬂ@ “T50%, s0-
AR RGP T e FL TR g v s

ep%ﬁih Usfteriice) bdwee, 4 sidoe chntert in asmlﬂ-gm Orﬂ@pﬁh@rﬁ grains, 0.0001-
e crude feed. For 25 exanpl e ‘@ suin of a c:égg{%eﬁeed
05@%&1@@%%@@%@&% -4 81ams, P YE-G-2 grrmeRr grams.
6i1dif? BSOS ERICRIS, Bt crhd prodiiBe Bhs AMR €BPROS0L1 0%, 80-
asp altenes content an rude product MCR content

1208y 01020-1 Effroed diret ECRogorient of the mdﬁeahwl_hh the opue todust has a Cs
aSRHGHEARA CRRED: o % oSt U estnig Y%, OFst ol sHPh SR 3 atpbpltenes

: coﬁ’c@ﬂ{t of IRe &0dé fdea@n gﬁcéﬁm&b&ﬁrﬁenéom%%asﬂ&alﬁﬁeﬂb%&i offthe crude

I'n sone enbodi nents, -a ratio content of the
feedris aiclepst 4 0% at least 66% sphtdeast 18% ofdhe Enespheltenes gontgnigns the crude -

fed il e MGR conteototingenit aidletis it G300 he MR pontent of

. thd rudd feBBS In 6 emBddifitefifs, delPeasiaf (OS] asplittends caitentafthe crude

10% of the MCR content of the crude feed. In sone
feedrwhils meintaining paelativele sigblsdER ceatenhmeyincsense tha stability of the

% 20 47 WD 2005/ 061667
r@%%ﬁ%if%%t)% or 30-50% of the MCR content
of UTheoraé estbodiamets, tHeeC aisplitdtepssambntent aedMGR) c&ﬂaﬁt may be

enbodi nent s, fromO 0001-0..1 rarrs 0.00 rans,
cogpingd ¢a Produes ypathsmpficalrelations I)gbmf%e?leeab Hy, cpmponents

inif c ?&H@Pprﬁ { gédﬁ@\%ﬁ thd ]ggh g{st?ﬁlg’FU ﬁﬁ%%énth REihE dRRiel QI For

greater grans, 0. 01 grans,
exdinplepDfin 6f 8 0rudg fexdsCs asphdltefOtihtént a6d a codafeedof¥{GRotaitent may

be g%?%{%%}iﬁgrsi a%%{q%zrgf% Chd eqll.g:a gd Egﬁm&glpees(f(éﬁ eHansdt a drude product
MEFI%%BE!EH{ i} bORepRdiehtel bl e T hERims fﬁﬁﬁb@ e&ﬁba\fé& STRY S) to assess the

t corrosron, 1nhibit friction, |ncrease
netvatigationdp hrgltmmmsmjo comporestsdh tltdmudxr fﬁdé. B'rQ:fdh@ ¢rude product may

Vet hods des nf i gur 0 _add one
be g4 8 £081 1990 40026 BUPORERES i gt mandifeis, = 966 of
MER Q@Hfeht Stthé E‘ﬂld(l, ArdduBBo T Hsphaltenes content is in a range from 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,

at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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The crude product produced from contacting system 100
has properties different than properties of the crude

wioewos/06ss67h properties may include, but are notpdT/usioedod2310
to: a) reduced TAN, b) reduced viscosity; c) reduced

o b o R A S i B S o some
e, 5 UL L3 OB et ARINCR e

grmd»ﬂcﬁﬂepﬁ&lmb'ent of metals in nmetal salts of organic

acids; or j tion r eof
enbaa.sa@ﬁp 2 Dhsrde Pt ApLudes ropi Breatep fhan 0 grams, but
1ed9 aﬁisa 'obsod R0 bbf gfa&:gdsr 0.06601-07801 B8ms of total catalyst per
CtIV an e other pro erties are not

gra'h afigade @mdmt: h'Ihearataiyst MRy asaahmsmbﬂmg the cnahgaeodm‘-:b during

tﬂ%ﬁ?@{@% Plh 2 d %ﬂ?ﬂi@a %ﬁi‘ e C¢t> | n%n%n friction, and/or

cradP priduéll &chsawdamsaﬂ&an be
exan%&xn&{s]ﬁql?%é%ﬁtgil dueﬁwlgllu/w Fe, or V&) . In ey

conﬁgwemmqnerqrdmrg ea\talyptsalescrdnd ihergin toche anxde m'gocimydlu@g
entrated" on TAN reduction, and not on reduction
trea\a-n her conponents. Thus, the TAN of the crude feed

can JR &hct‘ﬁfbdu@ed’ﬁbﬁ%ohﬁ%ﬁn@?@tdﬁg €00 hasSpropértibdisterent

of such hydrogen is al so being used to reduce ot her

thanoproperties ef the crude fead. dhtch mp@éws m4y, inelyde, duhaginet ligited to: a)

A A Vo5 e s e B g coen

of GHIRRS BRfde] hiGd gaﬁ @€ cdmbirhticrzzhere bt 8) Rdadedaesides Emeeht; f) reduced
may _be nore efficiently treated, to reduce TAN w thout

Csaasphnltener ontsgtr) rediced MER conrtent; hivgreaspd AR gravigg,ika reduced

cof{ER0SE BAHs o Mot Ued ENERLHOATANTRY ) BMRIORD reflof. TPicine:

or one nore ne on a suppor
embodimeitslose mamobee;mopemlee uﬁnhe ai'ude:p@odunt meletive to thé erutle feed, may

of a, c oun nmet al .. The cat s des b
befielegivARATEEH PiilE OTNSE BEPPEFICS e ChAeat B Machundoqet -
sub SRS RhandaD Fok BRIMPBGP ARy 36 Hbéi?ab?esto%nﬂaée@écﬁ%ly'reduce TANina

e Co tact| ng zone (for exanple, when sulfur and/or a
Cl'!ﬂietfdei Wﬁhmt@&aotmnﬁmﬂwhmng the aoonntef ashengontponents (for

ereBle, BERkreahin a0 Ry o VO Ry P HRARE i eEh Mkt Buine

coﬁﬁbﬂ%ﬁaﬁ $ be ExHtBhtfited’ o PANBEGiotlion Catidaloy 5h Seduldtidn 48otHe
2005/061667 PCT/ US2004/ 042310 are contenplated to be

coppetienss Heuse the AN 108 thel oyudenfeed ean bepsducedpwhile usipgdgs hydrogen,

5380 o b e Gt S R0 it

feddNT® Gor s, alIHAQanthRédlckode HNRAIEG TENS b0 subfi3 boftent that is
DN3300 310 RCA00;: RC410: RN412: RN4OO; . RNA20:

aceaniahle tormest (reatmqnt gnd/gr fauspartationggesi Acationgghen surfyenisle feed may
753; d
be%g%ﬁi\% %rageﬁgt\%g?(ﬁlggl e from @S’bﬁﬁ?er tl%%&ﬂ I ﬁg

( HowCitalysts Bseddf one bk Sofe gmbddimentsef thetiovkintiond may include one or

catdl ysts used to change properties of_the crude B eed
m@rﬁ@plkd@etakm@ OF ORYPRMOF, MFAL of.asyPReHt-a T 8e BYtaks WAy pe it elemental

foxtcﬁ? H’fmﬁe f?t%}o%oéﬁal}d of ﬁn%ﬁﬂﬁgle e faﬁrsts]&s&%edl Hetih Gy be

Vanadi rum ¢ ngst en,
inttediged fisethetcoatavihg zone as a precursor, and then becorme 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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el 0o B PAE OBy

rhenium iron, cobalt, nickel, ruthenium palladium
rhodium osmum iridium platinum or mxtures

WOneossi667The cat al yst may have, per gram of caRCGI/YSA004/042310
a total Colums 5-10 netal (s) content of at | east

erq AR o be Sl A5 derript Berabe b HR DS % D6 C234;

cm ap844;. 49 1(:&241 (93“4&“@444”0@170 1:4@40@443 @5&4 Cﬂ34L DPIE DN120;
odi ments. the cat al st i ncl udes

DMIMNI(@) DN’WQHBNQD@ Ng0g; rIéNZ:blﬂim3 1§4@N3&€)Q;I PN$110;

DI R3O g KR R e RAPBRE RwSo: rveso;

RMSZI0ERNS56PEIRIIS 5T RMAEﬂI mmo 7803, 7628; Z6TNZ703; Z713; Z723;
0. 000001- 0: 1 grans 0. 00001- 0. 06 grans,_ 0. 00005- 0, 03

Z7§3am§l Z3, whisbare avajlebledrom R Intemiational g Girnstoan Texas,

U ?t al yst includes Colum 6 netal (s). The catal yst
Sréoﬁl 20 have, per gram of catalyst, a total Colum 6

et gh 66mhe ebbéifientsf cathlybie aséd 10.chefde opérties ol the bﬂnletfced include
0.01 grans, at |east 0.02 grans and/or |narang {

p
ong opmye Golgmps Srk) metabon Dsuppog Sipkumes Ha8 mstal(y) schud, but are

nonlm?t fg m?aﬁo%%&g%f&kﬂ'b%g@%r AN ° 0 '}&%‘ﬁ’um met gc{ﬁg tum,

rhqszﬁ\umgnmmcobalt; aicﬂtbu &iﬂaemnmspaihdanmcrﬁomm esmiulng iridium, platinum,

or?q%t al ylst |ncI (é:g & Fﬂ@rrg %éq’%[cggﬁg( i, N addigﬁi Oﬁ to 5.10
| .
meté gsﬂ ¥ tent di'%lt }EQQSO.@}@%E‘,% !&Eﬁ 6’601C§) Qeﬁ?b@h %}isms orina

one or nore netal rom Co or Col u
rangeftom A.0001-8c6 gramisp0.695-03! grams,d). OOﬂeOdIgmms ©o10.68 grams. In

ol e i o b B 1 Bt 3 ot
5-TPhefaRs). "ExaniphddT ddlewh 45 %le%ﬁbnts]m&ﬂde 9110%251'@,' Thé Qafalyst may
some enbodi ménts, the catal yst includes

hag @ tasadtGodymnd 5 attament conterd, @ramoﬁmtnbm, ghragge @gmmaocwm -0:1

o P CEpt B ce "

Col llﬂﬂex@mﬂ@:h@b&ﬁenﬁnd c@ﬁlybt’iﬂclﬁﬂes’lﬁél&h&ﬁé metal(s)TOF &) catalyst may
rati o of the total 0O netal to the total Colum

haye, pet gram ¢f @W&Y%@ttata}/ 5391%3/6 megalisy centery o at keas 0001 grams, at

a0 D1 B8, B st 0 U B R TR S P TS B 00103

gramd, 81005)0. hpenSp 6101 —DCDSr@hmb ( ) sonte embaliments) the oftalylieincludes
lumm 5 netal in

ﬂﬁé%legﬁﬁioﬁg@mﬁg ol ma tOt a of patalyst. dp §oms_ 5.
%M@%@&Ig@ g%o%l?eﬂ:&eﬂﬁ&)% @dditidh %o the Column 6

embBdititiies
mcorpofateé , eposited on a ‘support to form
mdtztlé)cat alyst. In certain enbodi nents, Colums 5-10

nbi t Col 15.el e t
I o In by pObSUBRR, e grahseiogte SombpRusy E T Hh g metal)
withWH® dr Ror€ aledlly fbm did'lw%ﬂ%%‘dmi" Woturhfs MOCA LBy ratio of Column 6

metal (s) and/or elenent(s) are supported, the weight
metd] to Kelwen &imetal maydieid egagel fram Pplo20,, 1- B, lor @et. ah fudlar ratio of

ceffien fameiaf ERbnRy-10 i M ERGh e FRleedo RG] 16, o725, 1n

soﬂ&%ﬁ%b&hfentszﬁfé'da{aﬁy%t ﬁ[ud%@@’@luﬁﬁi 153él§mkﬂl%§)€iﬂﬁddxuon t0 the
Refractory oxi des ‘may include, but are not 10 limted

combinatibmiaf Gelumsi § mcial(s)swith one at mafermagtalsifrcn Colmns Hand/or 7-10.
In (Z)tlhgg gnq c{pmgr)l(ts dtﬁé c%st mcluanes 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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oxi de, or m xtures thereof. Supports may be obtai ned
froma comrercial manufacturer such as Criterion

W0a008/664¢63 and Technol ogi es LP (Houston, Texas,PCT/US2004/042310
U S.A ). Porous carbon based materials include, but

Cofiuip Rimpegal(efisnd Goldiun 3 maldles | AGRPRE Pt B ol (Raium 10 metal o
thé’ﬁiﬁ C%ﬁﬁimh 5 9fetal TR titeSHA1Pst 408 B 8% ragg%gmzlem ick GBm 1.5,

and ferrierite zeolites. Zeolites be obtai ned from

a cdnmeme embodiarentss Colurans 51 metal(s) E@dnmoxam inegr deposited on,

o suppioorpae 80 an ot sthinditfals PRBlsbon 100 B0 i,

coﬁ%ﬁfaﬁ@ﬁ RS ColdhABtedém&t(sihrel ifesiporkied if ordlepbdRRdton) e support
or at least 180 A. In certain enbodi nents, a

to ﬁirpqofbc gatalys rlgmln@mwt# iy whish thamatgl{slans/os slemenis) amge

s o S B e AR s ﬁﬂ‘g@&%ﬁ {Gpe Bl 2 Gemen(s),

The 36pysort thif be Eaﬁm afid fhagiihdlade rRfractofy @a&ek;ipdroumca‘bcﬁlbased
anpunts and such nethods_as required to give

materials, geolites, ;95§?@me@?§ thergof o%efraﬁféﬁ@w esm;mlgdeo Put are not
lmﬁféd% dinc n (,jﬁhc«%gﬁlcﬁraﬁnﬂﬁg, ﬁtbﬁgﬁﬁ% 'cﬁn&p esium
, Su an

acetic ac urirc acl r|c aci d. e
oxjiles bmWebmeﬁeof.r SagsbrizmalayChi obiana@ ﬁgnmsccnhm;&rcm amvanufacturer

suﬁat a! yst, e SI on fﬁ? Iég%g_i{g%g?ycat a,{,%‘és'{és gnﬁg‘gpscarbon

Sieitiviisotipiphouscicts ittt
Ex@mipled off Gﬁ[ﬂﬂ’@s mnhtﬂc) i -zaolitds, bdte zmhtesst, moedmaemhtes;’rzsﬂ\ﬂré zeolites, -

m&f%rgglgat ached gePdﬁSJ rg egg{l) The%lggaj{nf such as

. ZebBRPA/ alle! Fgrgenp@m{s?ﬁgﬁ af U®MF00- 1200 . C . or 900- 1100 O -

to formthe ‘suppor

having an 30 aver a pore
di arfisesuppsht, in someembadiments,. 1smrmrqda$m dm Suppers has an

o SRR R T A8 I A o

endbBingits, a isporis padpacdd lgamﬁﬁm:gl anraqnaousqﬁhﬁea»ft}ad $UiFb&® material.

al pha al umi na, or _conbjnations therof, per gram of

In some pbedimentsorn acidigadded taiths pasta e essist Bhexvsion of thegepste. The

ol el G e o B By 90t g

theckahednbla pastoy dksﬂd}codsiﬁiknqc tExamplésofaoids inshde] boeat aot limited

~ the support, has, either, r ination wth
toséﬁtﬁ‘éracldo?-‘i@"%‘daﬁ o %&"ﬁ"’%ﬁlﬂﬁ?ﬁ%} content, per

gra r

0 Ty g0t DSl B g i
methadsyand dath]‘ysanmlmgmeﬁmdsmﬁbrm eRwudatestEhe elxhadaa:pmay be heat

B ST ik A B0 S 870 B il ofime
(fo?Ek'dHlﬁlé fof'®. SdSEB&frEﬂ d?ﬁ%rk?})ﬁtd(th% "i‘r‘{mstﬂi'ef dcoh&‘iﬁ bPthe extrudate has
QILJ\;)]rt ed catal yst’'s nmay pr epar ed i:ur%wgener al

reakhemdesired llgvst. ﬁhelmt ucatcxhex tetnayibe theat @safotl ata

erigsgats h pERagsroin SOBElPP o o S0 130 -CEto g PRt having an

&E%e’f)cﬁ'le Aanflierdf-at leastd 50,444, 025 to Boon et al ., and

U 10 Patent Application Publication No. 20030111391

t o Bhegrtain embodiments, the support includes gamma alumina, 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 bein a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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In some enbodi nents, the support may be inpregnated

with netal to forma catalyst. In certain
weénloosieeresTt s, the support is heat treated at PCT/US2004/042310
tenperatures in a range from 400-1200 C, 450-1000 C,

d r 6°8 900 C p 1#"@3{1 to m‘&ﬁ?gatimn W h a _net.al . %ﬁlﬂ‘ﬂanaorm

coﬂbﬁﬁﬁbﬁ%ﬂ{btﬁér fbhifs Giaélﬁ‘xlnifﬁﬁ a thebn dhomi db‘ﬂtéh& per gram of support, in

I mpregnation aids include a citric acid co onent
arengwﬁ@n@@ﬂ aﬂsm ﬁa’he@tar@ms,@m eﬁ-@éms, ag ed by x-ray

difn xﬁ (ftf’fqr%re f o lD "’gf‘o?l{p?ncor ora gea*?tﬁ) f&@sygtlleast03

grﬁné- @t Iéﬁit&j 3 BranisQol @ddast 0. Gg 5 Sifthéﬁ@hﬂmﬁh Udsete@fnined by x-ray
_support ("overlaying"). erlaying a net al on top o

tigtbat treat ed shaped support having a substantially

or ootneg LGy HaY b piResRaGEE b lly TngHE Bt bfaration

techiriquky, SExanhslad of datilydt pgepafationsfreiestribef o ULS. Hatent Noa.0§)218,333
overlay of netal tends_to inprove the catal ytic

to Giabriclpy gt ¥r; 6,300,841 ta Gabrielowst Mo ddiSe/ 4 PotpBogn et al., and U.S.
Pa%% iﬁﬁ%ﬂﬁ'ﬂg 1&‘&%5@%'26856‘192%9@ escribed in US.

|ca I cat i 030111391 to
Bharin sdihe efabbditrents) tbla(kuppdrah](ay be dmgregnpted mtithmgtabie form a

R 0 et R TG
froma 460- I@% (bl FpBPeY, br 5@05906 ‘% H‘E? Wﬂbﬁ%ﬁﬁametal In

suitab m xi ng equi prent . es of © suitab

sor:urenmrbgdmm mﬁeép:amnm mambd: esed dumls@r@mm’fmﬁsnif ¢hd catalyst.
S S R
Exaieles i Sbreghaion Hidd e p oitif hoif §RBaRent SHhiPoddldindtotraacetio

ac ﬂ’l@i' ¥mmioRR\Br Riixtifes tifed¥ener al |y known device, - .
t hat wi fl suitably provide the Colums 5-10 30

met dn cerfain embodimentsy a gatalys may b farmed ditsddingonircorpasating the

Cofght s 3o Sy 1 8 P b it Pl CHR e

Ovdapiag b mdtial GOp oetﬂeméanw&ﬁ shap&l a@paityaahnga shbﬁﬁnUally or
treated at tenperatures from 150-750 f.rom 200-7
relgtively unifosm oangentoation ofmetal ofteRBravideg heﬁeﬁ%ﬂﬁatﬁlxhwmmes of

N

thé dutal pticasivitg of thehvatalyst.r Mettbds to preparera aatatyst asing atveﬂay methods

are GBS 0 3 e AP G maRn p. 282 108 5 B,

of g h915-103 algﬁzi'a%g%]@bl b EhbeA Wwith §liable mixing

correspondi ng neta . er enbodi nments,
eqhipwentio, fotrnh e Godirahs/$410 mesgal(se /Support tnixtates dTheColbens 5-10
ratures.in_a.range from

S Bt e smhea T A PO SEAS mRPE A geRy Expmples of
su#@il@fﬂuaﬁge@l At iAc1B8 hdfhlQS, stdtiPRaly shalls 8M@sughs MMullerdnixers

hours to renbve a nmajority of the volatile conmponents
(foniexarople, kateh/ype pnepntinuoBdly penisniBet Mixens, and any Othhlegenerally

kna”@h%é’ Vo St oo Gue TREGTR sttebY B L2yghs-10

SoRl Bdisre 21 cRaBP@hBstiments the niéHRES ark Mixed until the
|nat|on with a sul fiding nmet hod, the active

thnnm B 16metalés) s(eesd avhstantinlly Hompgencewsly dispersedimghe support.
Pr e'%"i‘%&ké embodt men%cﬁle %gttaﬁ'sy 1stheat treated at temperatures from 150-750 °C,
from 200-740 °C, or from 400-730 °C after combining the support with the metal.

W
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are described in U S. Patent Nos. 6,2.18,3 33 to
Gabrielov et al., and 6,290,841 to Gabrielov et al.

wbreoesgeies7n enbodi nents, a theta al um na supporECTES2086042310
conmbined with Columms 15 5-10 netals to forma theta

g: Eﬁggm;upgori/wl’gmstéiélo &St }Iegt m Xttl.r j] ﬁ%}ggtg:g%tfgotair
an ?Bﬁ%ﬁ%ﬁ%ﬁ% aqex? Rir@td s fAnBé batweeh 806 °C 488 1600 °C to remove
ormt al yst Vi

e cat ng a porée size distribution with
volatileniatier spoi that at leakit ampertim afftheColugstS- B mefals are converted to the

Typically, such heat treating is conducted at
WF%PS@_&%G?@!O’%‘F&M most 1200 C. 20 In sone

embqglhiRp EmboldiRntl RENEVer 1Bk tcﬁ'tﬁlysﬁmﬁﬁ BEREA tdbted WP BR Hresence of

or a support prepared as described herein) na

be
aircat et peeatuves tima aangs fom 88500 SCforsxample; below 3&0?/"@ below 400 °C
o B T e e e B e WBREN iy of
thd P&la’%@ RBRpbA&htS FitBbMtTontétihg thel Cslutth B- 108hethlsea ti) niéthl oxide.
ma e

crushed into a powder wth _an average particle
Cagalysss prepancd bygueh 2 msthod ape genemalbyirgfrsred 4o ag ed” catalysts.

i CTh nd . .
Wkt (oot A G A e Rt AP AR g thod, e
acﬁi??mﬂﬁdamgﬁﬁy W&tﬂ%?nﬁ?ﬂﬂﬂgﬁt@dseﬁl ihhhé hiptpSﬂ.? Pedparatiods bem&{l catalysts

extruded using standar echniques to forma c S )
are daspripecingh S cbapatNas, 60218648 FOMAGHEIAY 8 AlnaRd G20pgph io Gabriclov
e,[%]iZamE\ter in a range from80-200 A or 90-180 A, or

0-130 A Conbining the catalyst with the support
al | dngertdin embodinesmiy ditheta alaming suppas may be3@nymndd with Colunns

gL i 0 i

alBHRR gﬁﬁam%é&aﬂih@ 8- {PmbBRSITRIR ndy be!Ha8t FebidPRR thRpérature of at
WO u ot

erw se occur in the unénbedded net al

' leastdQ $G to form thocmalystihasingerposs sisadistripution svitbremediag pore

.the syrface of §he catalyst nds t.he |ife and/ or
digited Gt st A0 A JyERa 55t i FRfta 9 Sopdugfhe ) Waferatures ofa
mosedsho @ portion of -the metal to nove to the surface of

the catalyst during use. 52 WD 2005/ 061667
PCTIlwseme smbadigaapts, thesupperh (eithang corpmercial SUpROTLQfd Wpport

of the catalyst thr ' t [of
rared 5Tt Rt EaePe GhAPRE vl a)lpoHil ABfsEhndia bulk
mdtgiasdtalysit Bi vateadrbodiments Qhe Bippored odtalybamspinehide Qodurnh 15
the catal ysts changes, in sone _enbodi nents,

mesplcelc For etpanieldhe Sibpoed R Tend orheduLE Fcidh s=iebmtmgy be
crl%)rﬁétg rﬁlt(g ? %@%ﬁ%r n\glt@ Eﬂngfégﬁéﬁe%ér?ﬂ@ sl Bdhd? F—tﬁb Hiikdonks 21149 ?Hicrons, or 5-

e crystal "structure o
40trhierons NTed gedderahay s tombined withenpmirt totferrCah smbedded metal

cafTyor HCORS FTROOHBESS e SR BraS e Sorabiasd St hecsupporhand then
xRkl S 0 AT g S Sl vith
maliatepore fliatteter ifCalrange Fom80-200 Feak90-h8GA, ar 20y130 A.

o oloins B SR Rt e s, o
pogt;ggj Stifd @9&1 SPREHE W thd ReeLRbAINSinbefIQ MeR! SALGRI(RG

or absence of patterns associated wth Colum™6

example| embedded in theysupport), 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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diffraction spectrum it is possible to estimate that
the Columm 6 netal (s) are substantially randomy

wores/ededTn the crystal structure. For exanpl e,PCT/US2004/042310
nol ybdenum tri oxi de and the al um na support having a

Thg GHSAR BUPUBO YR T EHo8 F s/ GHALYE UBHIAH (TP Si0R Pl the Surface of the
catagisf(aﬁﬂf%? onit Hﬂlﬁé%gﬁf% tﬁ'a%&efegés a definite

or exanple Inite D001, DOO2 and/or.
Doo Inteamkaion ahtier alixing of theGomponeids of the)catadysts chianges, in some

B R oo BTG R n  E  Bv

ettt Bl bR B U QUi 6 el i oYyl sructurs of the

or exanple, an absence
entbiedd&bmtalpsta The otder oHthe &:irmnuﬁrmmlsmar ho detymedmyng powder x-

RS RO A i i e e

of RRbfenthl &{PRAl B4 theRRERL déﬁ&élﬂiﬁy be delefrained By %@ﬁlpaﬁﬁg the order of the
conbi nations thereof. The catal yst may have a

Caduzsn 6ithefal meak dri an waray difffactioni spectom phibe Goluma 6\axida te the order

of 8% Colsa B ef k5 45 ety S Cor R of Bl obxfiof o
e AsSAIRed W CALERAG metaldh ah s

that 1'nclude at least 0.5 grans of &am’ra al um na

diffragtiomspectrumait y%mosnlzbleet%@spw@ thatthe Gplmn G metal(s) wetSHb%antially

re o e i BB R IR0t her embodi ment s,

c Iat Hoy akanplb,aholybdimﬁetra?udd aﬁsthe Bluinigy supporthaving aanedian pore
al um na of cata yst Ve a pore Si z
dizgpeder of; m!af a8 T8 A Ry omwe&ﬁog fxbdsn%ﬂa@ﬂde

b a?‘%én’hﬁéoare 33@%9?%9 G PR fnite Do Do <

andios Dpislpetks)n The alamihaGelundP® trigxide mixtemanaylxthedt tredted at a

b S BT F2 56D Ao Sl Dok b

paftés@ fhi ﬁbléf%ﬁéﬁim@ﬁxoﬁmﬁtmlaﬁg diffrdcti¥a $REPUR ¢k @¥ample, an absence .
PCTI US2004/ 042310 The catalyst may have a pore size

ofﬂleslﬂoolpeﬂ@on with a nedian pore di aneter of at | east

car a §epe rbSTHenRecdiysd ph T, BARRRHZEERY pork Yugs, Verious

op@étﬁlcﬂir@gﬁhﬁktdrﬂnaluﬁeﬂﬁﬁ afe iUTTiSted 36, pord idmbeEd, pore V6lume,
120- 130 th at |east 60%of a total nunber of

supageegeasnon wlpmtwns theecodi Jhe cafabysoman haverdistribstian of total
quglgt‘lﬂg%&’ fs&'e Eﬂsﬁ‘s e Qiantsters: Tgé n%ﬁ.}dﬁ‘ p%%%&l {E‘tf- gf AR R pore size

erta| n enbo

dldiﬁ&ﬂﬁmnﬁijﬁbe;inzai'aﬂgesﬁ'bmlﬂ@tlm A\ 300500 Apeli G0R3Q0AE In some
dianmeter in a range from70-180 A, wth at | east 60%

empodpnengy, satalysiykat naﬂiu%s?cﬁ dagst > gFam o) ganyps glumina per gram of
cfl 5 050 P RoR S5 LB kb Pafy B 0200

A;i90-180i &hl (IOhBLOI'é,CbraQOQKBIOei dhﬁmthexeamloﬁdlmhﬂs,matakysssd thet include at
di stribution is. 10 at | east 11?(%@@" at | east

leagt 0.1 gzarns oidhola aljune Bt SR OTEAMANGH haveagrore Siag AipBibugion with o
mfgﬂe[n%)tree Fﬁxvr\}eﬁ 1&9%@%’@6?%(? 2560 ﬁggbg@g? Ry ﬁlé Q%T(ggﬂgé. In some
embrodﬂnahtsalmtmedlan pors dnmneiﬁtnfdhmpm’es;zetchmnkmioml iyatledshd2@ A, at
least {§0 il at east f§0 J\Oa%tlleaos? 2% h?ataieast 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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medi an pore dianmeter in a range from 180-500 A,

200-400 A, or 230-300 A, with at least 60% of a total
WOwous61667 pores in the pore size distribution FEIVUSEDO4E042310

pore di aneter within 15 50 A, 70 A or 90 A of the

| ore d|a ter. In.so odi ore olune
H@P 9mszs aye § BUESIZS. dﬁeﬁﬁ%wgﬁ dizmeter of at
leag{@d A dilat Etastl%@&t I@s&n&éﬁﬁﬁﬁlmkﬁscﬁékﬁdysﬁm%dﬁ Biz& distribution

pore vol une of pores may range from 0.°3 g
with atm@din pof/ djameter th Hradpd ﬁom39031 80rAcl 09al49 Ausar 1R8vI3RA awith at

tea§6 365 Fostl iper G aisn Sl e s ESefPRlfn B Blre dlameter
m{h?ﬁ(@m SWI %995 Z6de Hediin Jop@8iamb?. TR EEHaREmbodARLs, the
e/ g, least 170 n2/g, at |least 220 or at |east

catalmt ln@/agzorssuzh distritiugion veithemmedian ppes diamgter iaange §am 70-180 A,

il oo 6% oF o i Cheies o i e 14 oo g’ pore

digRi¥t & WikkaR 481451351 A Wri23nd of the n@ediﬂﬂp&ﬁ didageter, di aneter in
a range from 180-300 A may have surface area of at

| eadn embodipyeyts laﬁwhldsthemmgmrﬂdw@mréﬁéhe 1qre sige distribution is

O T e e

in tHe Gore’ Sz @isttibution have 2 péte diimgeter witlia rSUa&,rvoezﬁixmﬂ(}mb Df the median
the catal yst exists_in shaped forns, for ex&g%b
poscdipmeter. Inspmerrpabasiments, the catalyst hag popore sipedisibyfiga with a

o 11 A RO oS TR 1

60% g total nﬁﬁﬂeﬂﬁﬁm&%mthéﬁ)rb gize dmtrﬂmthmdmnugt@om tiameter within

tal yst an . the, catal yst recursor is sulfided to
50;‘@ Fﬁixslﬂitﬁl of theimeedian pore Jrameler, s ) usi ng t echni ques

» KNOYR sbeffe: Eﬁ‘xﬁ?tﬁiﬁenfsf re%ﬂﬂiﬁ’é 85 podéslhb P beht ]EB.Q @eﬁén‘g’/é:%t least 0.7 .

“Intéernati ona I n some ‘enbodi hent s,

D e /@tcmaymasumgcm&gdﬂm eettain embodipients poke valunas n%nqmsemw range from
catal yst |.fjded |n situ by contact. of the
" °3t*§§3|°§7§ \%ﬁt_%gﬁég B’d@ dg 3ﬁ'at i ncl'udes

~sul frpe tﬁﬁ?‘sﬂhﬂn% SribtionSvithl a Skddidn pozé tiafidteiay a range
utilize / 061667 PCT/ US2004/ 042310 _ ei t her

frogm@e-d 8 Anpey,dn epme embpdisnants, have pywsten arcast abipayt 448 m /e, at

e 0 A AR A 2 AT 2T s i onmy

be Roh Yetige fioe $00-300 a4, 1200070 milgf 030258 )nz/@or s‘m-mo m?/g,
sul furl zati on rocesses are described in U S Pat Wgﬁamed:an

serme erpo ss@&@&ﬁbfﬁébmang a PAFPIZS @@teb#ts@

2
poi??cﬁé%?éf ﬂk]g? ofr 18?2%@?%2? ) | . l@ﬁggie %g? bt Jt%asf y(Pﬁl /g, at
leasE9ainl/g) least 100 AV g at least 120mi/5 os apleast270 am?esg r&mhau;fmearea

e SFRBAR S0 SO DA 320 0 By e R o ey AR g

SUr i@ e&rdih ERAbOi ithts, h:ﬁ‘z%%faly]s@ gflﬁ@/lﬂ shaB@@ f&ﬁfs,efo‘z‘ @kéiﬁiﬁe Yellets,

the Tirst cataly be "at | east
cyfindesd, and/at attm:hte&mi[hb aatelyat typicathy hdt&aﬂlataalam ntush str@‘fgﬂam a

angg o S6368 N &-490 St o oS B oA sogiso e

C at ?%X&{le erhB6difrlens! fhe‘i:ﬁfaﬁ}si/ Sld/ede chtdl ursor is sulfided to form

Iments, a total cont’ent of Col um netal (s), per ™
mql;alauif'mies (prmrad) ys) using t@hnmngsekﬁqvmmﬂhe)aﬂifm @xzml}lle, ACTICAT
processW%R.I ht%nfa%s ]‘.l:la.t). IY sst}mé SmbS %%nt% e chfalys sgbe 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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portion of the NN/V/Fe froma crude feed, renoving a

portion of the conponents that contribute to TAN of a
wor2eB06iieszd, renoving at |east a portion of thecTHUS2004/042310

asphal tenes froma 15 crude feed, renobving at |east a

o 4 i b i & L i
agBiO R ds %%&Baﬂﬁﬁﬁ%bﬁndsﬁﬁﬂdwmgﬂ&&l@.ﬁfﬁde_éfgaysﬁmﬂeﬁﬁ?iols, and

gravit residue-content, or coirbi nations thereof)
sulferidesy hERisiturselfetization procssses hreoteaerifred infib8. Ratentd¥asd5 468,372 to

feed i.s. co jth the first catal yst. Being able
S%%%|%Cﬂ%£géﬁ%g%%ia’#l es of a crude feed
Whi I1g coidid emBadisents, Qe typd sTRatly<e & first cafilysehahdlu@s\Columns

smal | amounts may all ow the crude feed to be nore | .
5-HF mietal(ehinl cpmbingtion avith msuppae, andriss @ipeehsise disiibutipn matbe median

pobh Bl RE L R OB LAE D8 8 ARl iy HBgE et aen ot e
led381 G0 MY%) The pbredRAum& el the T stTatalysihiag!bewt ldast 0.5 cm’/g. The first

conbi nation Wth a support, and has a pore sjze .
catglyst map haveongashme aluming gententns ablegstdhd gmms; of gammpajumina, and

oS 0109099 B b GAOROIE B R AR Tre
cafiBeOhd, hodie)eihbdiidents, iotad colitetrif @olwih Biretdlfs), per@fam of

t he nedi an pore dianmeter. Contact_of the c¢rude feed )
caph 3y A oS0 DRD I B aepieor st et G Apables gl gomoving a

pogtgz{ﬁd&fttilmw& Qddrlfﬁ ﬁe&ﬁ%@v@gf&%ﬁ glls%zﬁ P?I?Aggrrj]etxﬁtsythat

ected properties or exanp
coniribotgetd TIAN af a vmde dedd) eensovinez airlesse a portionaff theh@s asphaléenes from a

feed ~while other properties are.only changed by a .. .
crafedprd, FRRSNRS Schsy BP0 s Dty A AaNa 6 orghnid acids inthe
cn?dm&ia EFE‘&ﬁ?inﬁ‘@éhstiﬁer%fs(ﬁﬂEr @Hflérﬁgs @BPE:afiIE Qulfur dodent, VGO . .-

secon d

catalyst may reduce at least a portion of the,
contenty AFE gtavityvasidue nomtedsyorconttinatioas Whaneas) maj exkibiidelatively

f. t | t ti ts.th \
smaflspaeite e SrufSeey B soPneled SR TR Keluvet Beipaablsdo
seRttivebp&tiange BRIPEIRE 00h chide fid Whikeoilp Bhaidingddthérropdrtieein

product. Additional llé’ contact of crude feeds with the

relg@cf}im smalh ampyats mayiallonohe ewdg fexl tobe 2aws iy tlreatcd- In some
PCT/ US20 42310 i t]
emsb(ééwenéh gﬁé 91' 1%% %rs{: Ea%ﬁ%t? fn%g #3 élﬁ%i fringﬁn to&@érfa lvely

nge I1n e sulrtur ¢ Ive'to the.

sul fileert:io BinBOdinihts; the setondeaypeefiatdfpst (Geeor catalyst’d includes
crude_product may have ,a sulfur contenf of 70% 300/8 . .
Colymps,3-19 metalfs) ipermabipatimn Witk a spRRest pad has arpere sjzg distribution with

_ fak § .
a @@% 131%&&%8 a%@@%n& 90 o Rt 1905k Y AT IR 6(0h B @R Sotalmumber

e content, ntent, and residue conten
of peteain the pore sife dibeibotiodef the sebond vatabysehavetaguirerdiatreier within 45

A &ﬂf‘%’c r 93%@;72;&@%2#5? ?t/)gfg‘?t '{ﬁgé? él%lég l&%eﬂb%% fbg géc%gltd c?ltfalyst under
su%@lﬁ%c%n‘é%éﬁﬁrg Rbaditids : gﬁfmg#é £583e ?fﬁ?l‘iﬁﬂggt 19%\ seleQell BR¥perties

n neta S organfc aci ds.
(for ekahple STAND sighifitantly Elemgekeetgtive to tHEAmefpreperliesadithe crude feed

0 3 der t de. f eed tahl e f ,
WA e GHme 65 e PRl SRt i frsHia AR e SHECA e, in some
elrﬂ)ﬁﬂﬁﬁenm, E{?iy%erp%s@ﬁﬂ diRlng Bh@bife asphal tenes content

may ex I"ess stability during processing relative )
t o dthesecond cdmbystvnai reduicani leadt g portionG the gompanentsdhat contribute

to ﬁ%tméf@?%cﬁeg% &:ggtacl{tﬂlf‘ggn I) t?lg c).l)\nmtpgnéntgseth%te é:o%ﬂ'l ute to

relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

=t

product. Additionally, contact of crude feeds with the second catalyst may produce a
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conmponents. and/ or C5 asphal tenes contributing to TAN
fromthe crude feed. In sone enbodi nents, reduction

Wofzoﬁi!l)ﬁamshal tenes and/ or conponents contri but iFGE/U$2004/642310
TAN may 15 reduce the viscosity of the crude

R B R 550 T MRS MR i e

cofifeH %f’tﬁé CRIAE fld. TRF @Qﬁnﬁl@t Ak YAlde pidduct AV RAGLa sulfur content of
stability of the total product/crude product m xture,

70P/w63@é@§ﬂwﬁﬂléﬂuys@ntentf0§ thwruéa\feedq Aherarudg @md\lytim@gelﬁo ‘exhibit
relffedl Srodl chefecf i GFugEE forePl, SRR GRS RS Brpont sefaive o

théa—ua@g@denbodl ments, a third type of catalyst ("thi rd
catal yst') may be obt ai nabl e by conbi ni ng_a_ suppor
wi t Hn@omg mmbe , the)crude feed uaydiaye a 5e eﬂlxﬂér low Gbmient of NiV/Fe

Bk A Y5k PG B T e, o

cofiRfDSlnétalsdh nivtd] ealersfirpdtc ReiQVA Télatively hi;gh mr(ﬁirexample
bel ow 482 C) for a relatively short gerl od of tinpe to

TAR iofret Inest 0o anay; teadrer the %draﬁaeémygctcep .fe{awpoﬂﬁ@nan or

| VSt .
oL 43l Byl 5By s dPAend oy vt
lesm;a.bﬂny ﬂunm mes‘smga’ebhys to omavaudes@almmaﬁbslyelbwr@msphahencs

content in rarllwfeott .001-0.03 grams, 0.005-0, 02
cogfertreConsict of ths pod Pifthe s95R0q Fptalasts Thay JFEIOVRgidic
o510 llep 6 o008l it e
enﬂmﬂnnbm.ﬁ mé¢duction bECg atphkljates pntyoncmmonents vontrideiting to TAN ‘may

P O Grete abihsstidoe intal are gt ary ot e oty of the

: - .cnaie fe&P St Rrtiiaehi¥diénts, e @emae@&fﬁlﬁnaﬁak of 98dont Refalysts may s

to the TAN of the crude feed, reduce at least a

o npmcpustabﬂtty of the totel produatisrudsrupdusd ixturs, insrepse cetalyst life, allow
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midfi ngﬁiaggge% uptﬁ%gclgg §1%§%3 %ft'%ié chotmggnﬁfolﬁg ghe‘P%o‘}d%ﬁén used to-

treAtigi:tid foad bt descfibed Rerkinof crude feeds vvlth the third
cat aI yst ma roduce a crude_ 56 WD 2005/ 061667
Q‘%S!F@}

PCTAspme 8 s, pﬁlatﬁjweﬂi@%ﬂastﬁ‘éﬁhaﬂuwwa Ay be obtainable

I
by SBRnt B sdsBraic ERIGATE BMal(SF I ebted St e P cullor, The
catabist prgciregranayipd héwecbm thdnp,resermd of 6meck mEmrsulﬁaxarmﬁ?nga
bl S i o e
shit g&a&f omﬁéi |ve g SnachfedttEir& gatﬁﬂ%@"%@{xca‘]ﬁ?}’th@'cﬁﬁlyst precursor

bit 5 re anges gfavit
is bidasad tblaateastdtﬂﬂt"é)rﬂ)r 2 YeDsc mtceatnin emhodimestsdthe third cﬂtdorst may, per

BIAPARE St B AR et e e fin gy Som gt ith%o.bf grams,
0. (NSLO/()f ?raﬁi%néﬁ‘bﬂs -804 g{ré}ﬁs VIRECRRA Chialfst fa§ eﬁﬁlBﬁ%gmﬁcant activity

produc [e al so on changing by a shall anount
and iabilipy whemusedyto trdatghée bmdt: deedon deseribed/Bein rin@ntn,e emigpdiments,

tent t
the R BrrsSPL heptet ot R Ers heli ) C 56 paefFge of opp o
mdrégﬁmagn Bglqul ities. The third catalyst, in sone
enbodi nen may reduce at |east a portion of the MCR

con tTénntthmi catadyst cnamedmmd leagh pagtioa ofithsicompgnents;thet contribute to
'ﬁgﬁ/ e cru e %eH Crtedfi’éeak% Jeast aY porhon 6f {hte mer%als 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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enbodi nents, the third catal yst may have a Colum 6
nmetal (s) content in a range from 0.0001-0.1 grans,

WO. 0050636625 grans, or 0.001-0.01 granms and a Copauroszh04/042310
netal (s) 15 content in a range from 0.0001-0. 05 grams

et pbi oty siel aighan 1 g RSl fitur comentof

thé @nlit FdedhRd WEUCIati0Ry Hhinhal ﬂe?%gogﬁl liiﬂél&d Wnthetrnide ?eed For

conmponent s t hat contr| bute to crude feed

exanapisea arude produichmay hawxegsllfw om@m@@@%«iﬁ@% of tire bl @Dntent of

d f 51 1-8 I\/P
hSEHAR AR 1 e FrmiaR arodRR Dbt el o8 it Gpt it ol i
relﬁrrglt'r a* el ¥kl Ehéﬂgeg IhAPRERVI, tdlﬁtllla%?édﬂ@éiﬁ VGO dofitent and residue

in combinatton with a theta al um na support.

corrtlaet ﬂe c to thatcardesfeedy aEheaabﬂmrte reduge the EAN; themaals in metal salts

of Sra A Rufy P el o the i8R g erplLoaplfR pite also onty

ch&dlifg ¥ h Bl afRuat the AP lgraddfy, distidte comat V&RY cohtert] and residue
| east 250 A, or at |east 300 A The support may

conigats gelativa to|the.emude feedgmayrsllowdheerude agxdu@ﬁ tg bg rua%by @ variety of
treLi?ﬁei‘tfa%ﬂﬁwWaws or at least 0.9 grans of theta
al'um na per gram of support. The fourth catal yst may
| nlc ITh@ehird ﬁatﬁl?ﬁemmhﬂﬁ;ﬁlim?nts,tmﬂpﬁdu& &t leersaﬂp?mi‘on of the MCR
Co 5 t t t
o unnjlh@wglﬁg q;éi,s%;gﬁer gram o c%fa%w anﬂ a Siabi 1%Slncertajn

coSHELE, B SEA P RER TEDhn 1.0 S B o
0.008100h gaatse 600500 5agrams chirt0.60120.0t gtamhs/aid a Gélumn 10 metal(s)

subs]S %eé%g@iqwthstﬁg %:& th cat al()%’(ﬁ)é-oapgramsper

grdn® bf IR - A 08IvinkdsY ariPEBh¥Bl(s) 6&%}!5‘% %fa@rfﬂclﬁ%@ﬂe}dﬁéhon of at least -

the thitd catalyst, the fifth 'catalyst, the sixt
a postical ofghe corhporsetsdhaticontibate totMCRAmtks aiidé fecdaawysalemtures ina -

de Cri L2l N L-c@Abi nations thereof
g b AT 800 rerr eS80 76 AR BirSitRs bUiaREn iom QP aupe, 1-8
m@fggﬁn[pgay be generated during contacting of the :
crude feed with the fourth catal yst at a tenperature

in & Wﬁeg@emb@dnn@w a i typoof gudyst (“feprth gatalyst/pinpludes

oS AP o VB B o BB Tk 8 e e

pore'sigd diswibtticiDRth & niddtanipthe dfanidm of atiitast180 . SInI-stpdieog en
eneratign ma be in . a range from 1-50 NnB/n8, 1040
eﬂ%ﬁm ignsporgydiamgier ofithe foutthcalsixshimey brayleas2a0 4. at
a0 A0 ’lé%ffs&ﬁ OB ARy gkt iy TPk oy Bf s
at leadt 815 gimnw &éeasb&ﬁ gramxfor at least OrLigranfsef thetd atuménat per gram of

sun%g:b?tg%p &%tfétg%@%%/: o,f cat alﬁépg{:éggtsl %ﬁgost 0.1 grams of
mﬁ&&&b;yst hgy gw drimbichalit, %g&m 135t DLRT g&am%giec‘glhgﬁugnmetal(s)

cat a a pore siZe distribution-wt
pemngram aficatabitst r Inafertain dndwstimdais) thq Cahmkreﬁmetai POvahadiat.

| t 230 t
oot a5 sitbedhinentso e Fridedsed ey brECiato e ap agdfBonal catalyst
su&é@tﬁt to ntdcFeth ﬂQe foutth{lyse! TR ad@l%na%a?ﬁ?stgﬁ% e or more

theta al um na per gram of support I'n sone
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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enbodi nents, the support has an al pha al um na cont ent

of below 0.1 grans of al pha 15 alum na per gram of
woer0as/9e667 The catal yst includes, in some enbodPCEHUSHN4/042310
at nost O1 grarrs of Colum 6 netal (s) per gram of

et A pape gEbogioapaie misch ey e BRerid BringBptlaring of the orude

fe&hﬁltﬁ:ﬁielm chmalval e{t%)teﬁfa&auﬁ@w@f&ggy o 13602400 2T) g@t)esﬁo °C, or

. In certain énbodi ments, net hydrogen uptake by t
3saf37@é>cﬁ &Eht anede produc Ipmdua@d fromzmc sontacting rexnhayed TAN of at

o 558 et e oo 2ot ab ey BT A o e g foed

H dni dehbrafigh flay Tk idh rén muaﬂumﬂnﬁ m#@mﬁﬁ;/fnPQimS-ZS
)Fd@@g (g(? Ca fror%ySZO 3%0% or from 3302360 C

Nm’il/m 0 @“L:n crge graslustmey; bave ajtadal NibG/He cptentopfeat most 90%, at most

S0l oS 1200 5% Ry hafosk T o 360 6 of AT /B Boatent of

théémf&atact of the crude feed W|th the fifth catal yst

25 may have a TAN of at nost 90% at nppst 80% at_ nost
50%6In eriaia cmbodiments, @ﬁfﬂmpermawéfst mﬁ@emsh@aludmﬂolm 6

o5 S0 45 U A0 b0 Y OB dpce

distfibiitiont witie a efedinatpdre diamites bR aﬂemn a0 ¥s at I)eastli’.QO Ajasleast 230 A, at

Co 5 d
1%#59%#. loght 30 A bt PR 500 & e PRDERIS By includat depst 0.1 grams,
L sbrd
Bl O i Vo 08099919 8 kel it Gt nsome
emhmtlnnbmsg thessuppbr hasat aiphpaomini comidnt of bélopd). bgmmse)f alpha

oy s pan st Tl gnstides i soRinsstbogtpaie dpfost 0.1

. grANPPOCSuRY meRl O}&? gidm bPaRAly& ahd Gt RASL0. @001' P o@célumn 6

grans, at | east grans, at Ieast 0.9 grans, or at

. mﬂd&)p@tgmfmm mmamhqﬁhmantp,ethe @phmmﬁ n@@ﬂz}@bmte
. Ei@ 1 cat al I ncl ude, i-n some 58 WO 2005/ 061667
g?(ﬁf'ﬁ‘ H’\ébm enbodi ments a total of Columm 5

met gh Céntain BAbOGIMENTS, ﬁetﬂﬁﬂfdg@ﬁ )Jpﬁke BS{ tlimhd@fekd @Ia@% relatively

per gram of catal yst an

lowgfor erampleefiram 091 bQ{BN@anm - 8@ Nme/frw %é}) Iﬁar/mg,rcarwo% Nm*/m”)

ity il el i S U Vit Rl R BBl 5 g from

3 lbﬁb%gCaﬁ‘gm 32093?0@% lo? Groml330036001C. 2ZNBt hydmgeanqawka bljr the crude
enpodi nents, .t he um, 5 netal is v I u
feedy ISP RRAdimpass, makbe ivd pRgefom la%@l\@%/mﬂn@gtéd@m% or3-10
NP The c&xﬁé’ gﬁdhﬁo&ﬁzeﬂ %@e&&&twm % t%e fifth catalyst
te rom 00 C,

catal yst at rature in a range
méyrhare 3 20408 60aiGnost 90Vs, enm8SB36 Gt RoshEd%oyrcat ngmhl(l%toﬁktm TAN

of s e e nBAN oF he B Drogualg BBy Fea e s Ol figs-0.0s.
or b@22.0418/ nB. Negative net hydrogen uptake is one

I ndi cation that hydrogen is being generated in situ.
The Ig certhin pmbdohnlents; msﬁut}ewm ofmtaimstt(‘émxth@atalmé ) émakettes Column

BRI TR
six@t cdtgsithad a Yo séeﬁﬁsﬁ%ﬁh&f wltﬂ @ eddigipdre AthmelANrai 1880 A. In

crude” product may be in a
some embodiments, the median pore diameter of pore size distribution may be at least 220

A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most (.99 grams of theta alumina per gram of support. The catalyst may include, in some
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range from0.01-0.1, 0.02-0.05, or 0.03-0.04. 15 Low

net hydrogen uptake during contacting of the crude
Wiewds/0d1667 t he fourth, fifth, or sixth catal yseCTus2004/042310

reduces the overall requirenment of hydrogen during

erfbodffcitn rdowbpt ColufbrelPuiraanan gl Glofal mgeh 4 grams
pePBREHGH el AU at 1a305.0001! drikhs BY BORGES Rt khd Column 6
mni mzing the usage of hydrogen in a procesSs

metel(s) pas penpefnatdlystp vsmssempdments, the fmdlar"naéo phtotal Column 6
SRS Sae® SRR Sl SRR ARt porai

entbddandrid) 98 Corinds Ride is0ya08ditnane tBE CORIM® nf2tAIR) ale( S)

per gram of catalyst. The Colum 6 netal is
melpbdeptmrand/aatargstent ungst en. The seventh catalyst is

o Y45 B B i A o
froairB 00LU OB PC Stréth 3208701°C; br frERMAB0BE0LNT, het hydddenuptake by the crude

fifth sixth, and sevenfh, catal ysts rmP%mSal 0 be mde
feastraaobe insaxanae fros J OIS o 2@ Nat/mad7 New'énnto 10 Nm*/m?, or -5

. thi : : _
N Rt KBS en e EBb BRI Bfprogenis
befngqdtieratetidn bitu. PTRE radel f}fdﬂﬁ&t preducédifoanetmict SEtIRRIE feed with
changed relative to the crude feed while

i
m%@%@%@is%ﬁm ihave o Ahef ot mopk 99%et mekt 8%, abmost 50%, at most
1054 SEMERA O GOTIRCL 0T U T4 A TAERBE GG e
ramgedronh 810450 hd). 0005 aa0kf3-8l0Me for transportation

" Ebuid by Bind piake ShFg Fntaetre bt e rudbeshvah e Bt S,

: | fduilehfer i i
or %%%f&gﬂgmké&%&é’ﬁ%%ﬁn mfelaﬁn%ﬂgﬁ:ég%ﬁdmnﬁg 5@&%& fhile

| gravity, at |east a portion of t
produpinglat roduct [thed 43 acgepable fontrapspartationand/or featheat t Since
a, porti f the. 59 WO 2005/ 061667 PCT/ US2004/ Q42310 .
prQuBRgiandr fraspoSing gkeed ety Rz g ek o fAfpEen in a
pﬁcb@@eteq@sf@gﬁuwdgﬁngemw before at |east a
portion of heteroatons in the crude feed are reduced.

Ar r dnersiithembedimentsse paventhdypeost aatedyst £isaventh catalygt”) has a total

' Is i | S
oo GiFRs CHAREA Rl T RERUE ol Y BB PP e Brefif b il L et per
gram &f catalystd TheDobueird mictalfis mobdtenus knd/of fangstet.OThe seventh
stability of the crude feeditotal groduct m xture

catghyst 13 fensifigial inprogueing a srudsmredushtbenkasi a EAN\afak most?0% of the

TAgpg{{ﬁggnj e | east 3 nmonths, at least 6 nonths, or
at | east year w thout replacenent of the catalyst in

t he Olctlnmbaﬂm'dimpm?nsfethe ﬁg!ﬁ;tnecmidl, thing], ﬁfulr&]eﬁﬁhl sixkh, and sevex%th

cat al yst al l ow,reduction . in at |east rtion o
catlygs gy alorhe mge st ¥ eﬂ@ﬁwgf d?wgﬁe%ﬁerg%.

as pQ@{leEt?riéei%e cﬁ%lgﬁt?@%f tils Qﬁﬁlgcthﬂ 2a Mﬁﬁoﬂﬁﬁﬁrégﬁg?ﬁ%@{ions

10 salts of org acl ds, east a por
may elipememide product¢ohe produtedd that HEANAN tnd/ensdectedquopdrties

of the residue, or.c i,nati ons thereqf, fr t he
chipeirTaEdo Hiaronds 5FRERIE piasqBopPRes Of teiqeide Thebare oot
- | I . -
ATEAA I i B MR AR ot e v
to the orude feedpind, thns,ibetraom iacegeptabler fod Gratspertation and/or refining.

Arrangement of two or more catalysts in a selected sequence may control the

sequence of property improvements for the crude feed. For example, TAN, API gravity, at
least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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val ue of above 1.5). Alternatively, C5 asphaltenes,

TAN and/ or APl gravity may be 15 increnentally reduced
woyzosmesieast of the crude feed with sel ected catPdHesm04/042310

The ability to increnentally and/or selectively

niceF o st a it of 1B wRRBGR 1) 06 CEe SPeAARDL D pefore a

leég?n%ggﬁﬂﬁigio%@teﬂﬁa@mgﬂd tHé chide & fbdubdll, SOITE

nts rst catalyst (described above) nay
be pasatgenerthnd/iprselcetion of the catalystsgnayf, incsina grebedin®ntshimprove

1B S eipi andlanig SHialit oo el St e

I@Mﬂm éata#gi’ﬂi’i@ bindVBE ﬁélﬁhty’bf‘tﬁé Sluds delifomi fbﬁqanhﬁmue

cids I ntaining the’stability of the crude
dufipg gtacessing pey dilew arcontagting syFtem fo opsrate forat Jeast hidooths, at least 6

Qﬂghsone‘\k%?dl rrentgqutfor rem)t\;%!of ﬁt I@%ﬁt a rtlon

CONMCyEBIAS NS BF séledtbd bdtalysts ofaedesiRa ih Bt IcBﬁa'liofrﬁ‘on of the

of other catalysts in the sys em or conbinations

NifW¥ecatfleast 2 pontioheof e Cr asphaltenes at least @oamn of the sagtals imymetal

sl 505 B 1 SFORPAADE e Sl S TEHER T, o

a podtidrbof the Pdsiig)] Mﬁbﬁﬁm& tifepéod] ﬁ‘&h%he ﬁﬁﬂé fded MR fbre other
downst r eam and t hus, increases the Ien%teh of tine the

prm%afmmc@%fe@dﬂwmm wihile mainfaipingbe stability of the crude

t }O%GW Wb}/ ot Bﬂ'%‘?%e Ccr %CF éai eetg&ck%/?cﬁuﬁe feed P-

vahﬁlm' laBttilteOﬂS ne@ltanaﬁvgw, ];é}_l,&eplﬁdtk:nésﬁTAN mléorlofsPIr@‘aelt)Bﬂlay be

. catal ysts posjtioned after cat al yst .
m@@e@ﬁy? E@EF%'?B( contach el e Cﬂfg fP‘ﬁiY’ﬂf‘é%lPﬁP é%t rr%‘e ghility to
mdg%%%%ct of the Cﬁbﬁg%ﬁeg&; !égrt{tésrm u%?aémyc%?ur ey“z{lf J%ﬁ{he stability

of t&es:rsc&:faadftotaia:rad%hﬁxt)n@od:/eanmnﬂamed dosbgbysessing. may

furgger red ;ﬂé@% @g%% Mg&% tcﬂ?glcée)ghﬁ/ e::: Sésmoned

upSteaheota seﬁ%@l HE CatAly¥ 38l SudpsRibninPSTdh O tirst BAHIESE hbe allovlv removal

: content of nmetals”in netal salts of organiC acid
of bighunelatideti weightcontagrinants, mgtalidetagyivais, fand/er wietads inmetal salts of

orgiifeivs’ Al fipegihir e Sabulby'SE bR ERle FRARONT hiathe Biksure.
r edqhedirst cailyst alldvey] if SsnSethbadiments] PR femdval fiadesht a Fortlon of
Nl%[légen content, a reduced content of netals in neta

¢.gempvalial asidic eompenents, regyalaf campanentethatcomnbaato a

[ t
ettt
cnfdee"ebdMF dr example/ieducing at ledse a@bﬁhinl oftGs asf:hdlthﬁes‘:mtﬂiecrude

ed/total product m xture duri ng pr.ocessi ng.

gy
foc tgherodustaixiire rigtivedo tersorpdie fred inhibitspipgmng of ey catalysts
t
rog BSeSRERR ) Yale, 28001 ARE SRR ooty my
be bpei*ateg@nthom ephonishirerdt n:baafjam I Rgmpealex at heastsa postion of the
uri cont act i
Nl&ﬁs ?ﬁ the ﬁgﬁs %3?%?33 same pbodignents t%yr@%%tl’éﬂ ofgme o more

QDSer’ OB AGkAL and catal ysts that uptake
cat rg;ﬁgtlvﬂ#{/ ow anount g"&fi hydr ogen

The second catalyst(s) and/or the third catalyst(s) may be positioned downstream of
the first catalyst. Further contact of the crude feed/total product mixture with the second
catalyst(s) and/or third catalyst(s) may further reduce TAN, 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 15 the sane

wprogs#eiésds of the crude feed. For exanpl e, thepdmuszom/o42310
catal yst may be used in conbi natlon W|th the first

B 2 i e s

saledddrysthié 8igd © change sel ected propertl es of a crude
?536 r é%le only changing other properties of the

cr ude séme dmbydiseents; cadactob the andefedd withithe sasond catalyst(s) and/or

e el it oS crud SrepBORT oSyt oy et fredyoed

TAN M Rig&diaifulyhiae S redidedkdky &&ltefﬁl D@l bnitdde of metals in
crude feed/total product sta lity. Mninmal net

md“%ldﬂlﬁ@@ffmspua keidslal rcdmed@sphﬂltenesmnbm, a redyoed yiscesity, or

a%lFl‘ nt e %@/ﬁ% ra Jt or,. Co?ﬁ'éenatl ofeﬁfiﬁ"bé’ﬁ
m&iﬁ thS%ﬁBﬂitjr Mﬁ‘the eﬁﬂﬁrféw&mfmdwﬁmd& &mﬂ mdtasélﬁg The

the T and/or the viscosity of the crude

seqpnd eatalysbmey be positionsiNn serdgso eithes avith the seqond c@mlstshbemg upstream
fe tion in net hydrogen uptake by
ofﬁﬁ%ﬂﬁ?m%@yﬁg§%Vw€@ oduce a crude product that has a
boi IMh8 gbﬂieﬁﬂ:edaﬁvsﬁ Eydeoiddnad spéoifiédéonitaetinp @oldditbndi3o minimize
poi nt dlstrlbutlon of the crude feed, and a reduced

hydmm BIAGE v@ng eontagting AGombinations of eatalyals that facdlitygsneration of

h}’ 0 g_‘?&‘i‘/ﬁ%c aa:i‘fi({)l%% as CO%%% a&%laﬁﬁv lﬂq&% at Ot ofhydrogen

duhﬂgjcmftadﬁmg may de usedad chiygdrselveted peoyeriids ofia dridespredudt i |relatwe to

they Pl GORATReS SATHEFToRt frec FPH SXaH et Ay ootalyS fpay be used in

coﬁﬁhﬁﬁ&ﬁ WRth ROt bﬁay&;sgggreteﬁ&{: %dtt%?stgs? thi€ catsrygsa@ R atalyst(s);

I n some enbodi nents

SD(ﬁD@atalVﬂ(Sé,chndthemth catalpsi(s3 to émge seledjs:l pmpnrtles of a crude feed,

e 05l GERog 8 G K ise T B 5w 0 ot RpRB A or while

mathithinig FedY REAAJIA PRéduch Stabiling el"l‘ieeﬁﬂeﬂﬂdl?brtrﬁlﬁﬂfe? Bf éaﬁalysts may
cat ag{st(s) and hydrogen nmay be delivered to the

be selegtecto mgnme@t kydregenimtalecvhileamaniiining the crude feed/total

R o B S B, 60 e,

distiltixe dontnt, API gheitd edr dotibindtions fRrdbf Of &&e:ﬁfudmﬁse@m be maintained
concurrent to the flow of the crude 5 feed. For

tainiRyp of e.fe@esbweaer@shef the crdedeed, vhile theoTAhmémréhe
VISIE(IﬁSﬁg o% @e C l%gﬁ& 1§@tymﬁi’ @o&emhé“rﬁﬁh Qﬁﬂ'/{: dgrt‘.ﬂe crude

ne con zone or exanple con |ng Z
fee02 in FIG ZB) and hydr ogen may be dellvered to an

additional .contacting zone (for e contactin

z on&edyction in p?@ydm)en.uaatalfe awrﬂmm ‘h qemay n;.m@wmw&t product

h
o S U MR U R e e
feed; amﬂea fedeckd TAN treiannm okt YAN of the shde Hexd. ddnfautcgnm&{/(bmf the
for e rrple FI G, 3B

see, drogen nay be
cmé‘s Rk EaYAee RBLYchAREERY Hlpty ﬁl)g’oﬁ‘?'é"%cf’é‘i’ﬂ“é%% S FYIBF to the
atofiOH/€ ¥R IR FudeeQf. act i ng zone 102 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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FIG 3B). A hydrogen source may be delivered to a

first additional contacting zone in a direction that
wioszoesemser to flow of the crude feed (for exarlEAIS2004/042310

addi ng hydrogen through 15 conduit 106" to contacting

geBted R Rg CoBEng e Pl fregh it 6 1wt iy g A ydrogen
méy B iR 1o iREcdidttifg Z6RA thitAhcifde e |a§d1h6§é1'c6&lyst(§) The

ydrogen t hrough conduit 106" to contacting zone 116

deliveryloGthegiBydrogen rayee envintsat |t¢rﬁwgk>w efibeicoidetired; a]::gpy}gt
cxiedie s R84 8 buiofiet R i RoRisite 0 OUH e e

fespt al yst, or vice versa. The 20 conbi nation of the

fourth catalyst with an additional catal yst% may
r edUing cxampler mcsteckefjcpnfigusation(sem for i FIG& AR)e hydrogen may

oA g B R B e 12

in [F0@/ 218Y, aﬁw H?d}ﬂgéh MRy bk &elﬁ&)fecﬂbhﬁvﬁdditimﬂ cobtaeting ores(forf example,

t he crude product to be only chang ed smal | anount

coptarting zanetld 4ipF1Ga2R) i m@r ion that Biconpiér oy Jave of e grudefeed. In

b AL TR 1 8 S A e .

Altmdtmmm ' mltdﬁ&oﬂﬁmaumm sfer/etmﬂple,&ﬂel $B), hydn;ogbmnmy be
a tot ?ﬁmcontent of Col unn net aét( o& gor
geperpied uring cantacting ig ong P@#ﬁme OF BXNRIFxC taﬁneg zone 102 in

t
PS5 ASAUEA S )k Ko By A SH SRR g in
direetier that is cotuater tosflove ofithe oderfesdaffopexatripis; adding hydragen through

oL 1%, camincyiog 2o 1 T4 MFIG S5} apd 4 SetBd G spnigeting
zofE P4 (RectiRa thAi#EBmehrefitatheHow bﬂth%ﬁmeemp b{@ﬂhgmle adding

the position of the upstream seventh catalyst and the

hydmms threugh eanduiit196'dacontgetingmope 146 inTKi.38). The

20

25

30

abi I t rral I t

act |193¥%t%%%§ﬁg%¥é%§m %tﬁﬁﬁ e ﬁ&ﬂl 2 §5$?Ee E“S\éa n?senes
eithbd With eeotrth cRAREL ety Gstrbiia of thecﬁ!xthrcﬂdlwt of OmBQeﬁﬁJ The

chan ed by snal]l amounts relative to 62 WO 20051061667

ap of Hredfaurih gatal yswﬂsah@ddata@pféﬁtpbgt(ﬁmm duge AN, reduce

. o t,
N%ﬁ@%f%é@%%‘?gﬁ eflucda G of fletel HihetalAR0GP olgfnic acigyy yith low
netmthlmd ?f, hyrgrogmhrﬁyl tllzatnudm feetlh émuge) gyﬁmgem@takﬁ mhaj allow other
Cr e ee Wt t.he strea n (0] reams
r@%@?tawsftt%e ?Fagle prodyeh e u@c anbfr%%se&rbm&ﬁf qrpoynt mlma(emme same

I s JFP6d crf%eedl NOSt 80% at nost 50% at 5 nost
pél’ﬁe&ﬁéor at 1 east 1% of the TAN of the crude feed. In

sondn em’ne dinbedinsents, bwo iffdrend evienth catalyss ey e mead lh@ombznation

&an C}{f‘gr eﬁ {?,kygt)é{fg duge dgp%‘g g?t %s#g%gg ﬁ%\[beglthu ﬂy%aay ave a total

coﬁi!&ﬁt & @&ﬁnﬁ@xﬂeﬁﬁi(&)hg& Frath ¥ ¥athlysQin 4 Pinde #on G.0DORD. Og grams.

crude product w th cthanged properties relative to
The doskastiessel seventh qatvéyst ey have a tasdl cohtent of (Emlatrmcﬁr meitals(s), per

t th It t al
arkth RS mtrt Sl o e et Bing BB o Itel' B 8 o qoptont of
Cdiit@n '6%éthl%§) if med.ﬁ:sﬁéﬁﬁ Y&lehth chBysaQirlat Ie‘ésttmOZ S Of DOMmN 6

i ncremental’l y assist in naintaining the Stability

mesdl(s) iper gnamdef da@ﬂst t bt spmemnawhdirnents, the position of the upstream seventh

catalyst and the downstream seventh catalyst may be reversed. The ability to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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m xture during processing. |In sone enbodi nents,

catal yst selection and/or order of catalysts in
woaebs/ssasd7zon with controlled contacting condi t PEOTIES2004/042310

(for exanple, tenperature and/or crude feed flow 15

o Prborpe s S0 Gh{ b0k 826 36 s nterostom
coflelt WIT o348 Hsidﬁe%ﬁieﬁg m@esaémnsr cominaticHRdhétgone

or Rore propérties. he crude product relative
to t(L’rmtacé sﬁ&mtcn'mte foed pmhttheupsmammdclpmwwm seventh catalysts may

AL S S SGEAS R BB A

mést 10%, Bﬁﬁ%és@m of th® TUN ofith LHide feed” A SEMS BRI &ls, the TAN
may bé caused by, for exanple, 20 insolubility of the

of thecrudd feed nmydr/eoncmm@llp u‘@dm@d by pontaet with e upstream and

f / | ' .
oS5 o e £ o sDABPEB Bl B it p o o
foﬂﬂ&ﬁhﬂﬁﬂ%@pﬁw@ﬁm@&pﬁpm fetutive u6!thef czadd feed, aind then

product m xture, or conbinatigns thereof. At certain

contagieef the initia) crurde nreduct withrag additiosal catalyst s Brodues theicayde product

i bl B ARt M} BleabL K Bhodh b, T8 REifF o reduce TAN

inGemesally ﬁialycassxgﬁmtrmntmﬁ@ thp stablility of the tcheledeedfiotal product
feed/total product m xture changes due to formation
m’éf'”?ﬁ@“éﬁﬂ‘iﬂ’é"ﬁﬁ’r”@duct solubility of the conmponents of
t he
. SHEE t,g.@gﬁﬁ%%ﬁ@ﬂ%ﬁdfmf orfdBfof & gﬁ&stP{n%&i%umnon

In the crude Tee Ct mxture ten

wittheomgielled Eantactingrophditiont for exatplé, ¢amdperatnre aml/ai orude feed flow
are ,sol ubl e i e,.feed at,

raig SRR AR b fodariog by dTarsh opke, b breridectogd: rosiatagiing rod

or conbinations thereof), the conmponents may’
of tlenatudeprotudasletive txthe otspestive mmnemsmf tlerecriide Bred o Stability of the

: fe&ﬂ%%lgﬂﬁﬁgﬁnﬂt&k SBR[ dBrind AhicesdthoVhi ¢ gﬁﬂlﬁﬁ'o&%&ﬁﬁ properties. ¢ .

ol BT AR gBR g om

crifROfe&E otd) pRddiet Mittired Fhasi ephiafion msglbukaahsemby;fbaregmple

may al so result in the crude feed/total product

mmluhllm@f ths erude feedondior civde produaisiadhe ayde frerfptabprodyg mixture,

B, o et B BB e o AR LR Ry BBt of

cofifpofiénts £oah the 8nidetfedd/iptad groduct rixtiire) orpombingitions thereofif
conponents tends to, reduce the clblélf:e of one, or norge

of tAeeraindinas duringdhe eonipraing perieh dbeeqneentgation oferydgdeed

aniof tefidpro 'Pﬁ‘e crugﬁgj{eg%?t ot gﬁmb%rguct e, Asthe

cohﬁennanmssﬁtﬂ]y tdtal prbdvmht tethe mded‘eeqﬁtoml poddust mixtdresihaeges due to

fofain o s BRSO RL Gh e Soreipents OF o Bt apdor
co%ng‘éla t@@f b ttalrolil® iPHRCARR feé‘cf/fé@iﬂ t R mPREeQEndstd ERange.

total product mxture nay be assessed.
Fofgpirople) the cadPfeesl may cdrdain |cemaonemﬂsﬂ1aﬂar5 solntledn thescrude feed at

th% at, fI 0 &gle%@cg)nﬁosf asprggl F(%Eegmfgr g@gwdrgqx&%%ﬁe TAN,
MbRaQF aéph§nexﬁe Op. 4k, &7 c%ﬁibif?ahb%ﬂh@n%%f—)sﬂﬁfcohﬁ)ohé‘ﬂt@hiaﬁ%ﬁﬂ to

during contacting, then this 10 indicates t
becdme bsmtﬁulﬁle emlthesrucbl faed/totd] prasugbinixdurgu T sgme instances, the crude

te i i gt o B bP Shaped 478 ot HegOl idpfible yomg amother.

Soﬁ%)bﬂ?t?'%h&ﬂ&els 4y also rcsult in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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contacting conditions, by selection of catalysts, by

sel ective ordering of catalysts, or conbinations

e heRios1eg¥Ch controlling of contacting conditi g i®@¥osn4a2310
include controlling LHSV, tenperature, pressure,

hydr ogen upt ake, crude feed flow, or conbinations

| thmenndtionis crudedfoedanshiotal iprastect and/ehprgeipitation of components, tends to

PE R 0B AR e PP bRbnfy; LS EREEhSP G proces
%gbk@éa&e&t BH1 exalnpld, hepeateddratrean of Rednete faed/oitaltgiéduct mixture

content through hydrogen uptake and/ or hi.gher

ol bg Mesessary darprodiicer emdapyodust With desifed DRRRSTHES: of t wo

phases, t.hat nmay.reguc [ t

P eoas AR brfEBif Pyl of Hidtilue fekg rnl e itime may be
gfonitbred al dhy/sitilityZT thopioteds, ahdefeet catdiorgrudenfped/attaliproduct
and hydrogen uptake in conmbination with thia cat.al ysts
auxterg 1ay| be agsessad.alypigally. i -vajue thehis &t mpst 1. dngjeates that

FREHER oo ol haltBFed T SRNL AR 0l gbdMEall 6diilRs PRI 120hie is initially
Changes by ‘2 teratively sm ARBUNT . ol B SofTe

efhllbm i1 (55 B suchdhvalat invgeasesatiis radatively siatde during tadactingfithen this
that tenperatures .in one or e, cont act i zones
plcstasrtBatabn crodp bred TRPIVE ATl ARPE CORpPRAIR. (rinds Sdiotal
Sl SRR | 5aRBpRs 0B RGPSy Chtling
temtadtingtcanditions] bytselectionioBeatalysats, by sellectieentdenngofcatalysts, or

first contacti ne at.the.start, of .process. )

eomBinatoT BEErh D foR aling 6f Festiineon P RS Hiolide pentrolling

Hrrw, t@rﬁg%r d, ?&s%&@,%ydr@eﬁﬁ‘{pt&@!ﬁrﬁ&é fe8d floW BLEGhbingfons thereof,
or exa e,

econd t'enperature, third tenperature
f our t fn samerpbedimests, exntansing teppesaturesiace cantoled sunhebat Cs

Plr&fehes RalBP o Sonaltts esePORH VRIS fnfthBhs POV comentof

" FRYcrlde feBd AREAREBN F EHE MOR: &%&n@ﬂn@iﬁhl@d&%ﬁ@_‘take and/or higher

contacting tenperature may be in a range that is
2ontagingdemaeratesanapresyly in gmaien of @fﬂa%xasqswhﬂ mpgjereduce the

fi tacti . i
stab e 5P 5 Rl T @b fetad R LR T Bidhe of 8 catalysts.
Oohfrb] sfudhaetihd@nipieeaht Meronghlﬁtg_l’cAeﬂinfdoﬁ‘;lﬂmﬁon with the catalysts
cont actj ng. tenperatures nay reduce nd/ or
dessribed bereip allomsdhe Cs asphalisnsa o by wéueqﬁ ‘gbﬂ?e the \I@R content of the

/ tive to the TAN
gﬂ@?é&@@%&%?%}%@ﬁ%ﬁgéﬁ% "the crude feed to
a gr edt ssmexnbodimentsacontavting conditiows ard Adhteoildt anclChat temperatures
asphal tene redugtion, if any,_when the first,and
e RR5RF NS SPREETHEZONS begitiecn) éfwmgﬁ@fg%efsﬁempmms
WS for ?sae&n%fch%@y aUrtl foed PropEREWhRe nbirthinile the stability of the

contacting zone t catal yst(s) and/
ardde fead/totab produet mixtre) The drude feedemtibrea fitsh contacfingogoae at the start

OF K BIOCE /a5 oM RO B PeAe B S (P e, 1 gt cbtating zome.
%ﬁﬁ&%@nﬁ@ﬁﬁf&ﬂg@ﬁh&@ﬁ{i@f Slapipe, sE0ndREnpRRtute, tiRHefiperature, fourth
e féeed In‘th

of the cru e first contacting zone with
tdmpefratnss, etoztent)ae thedempenatufesin contecting zones that ana@ositioned after the

Sl ot g, P Ein R e i, B b s B 100-420 °C
lafid 658308 CofthRthg tAMpaRird inafbe &8 B fitlge @ $s 2BY0T € BD-90 °C, or 40-

60 °C different than the first contacting temperature. In some embediments, 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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10 in the crude feed relative to the TAN and/or C5

asphal tenes reduction in the sane crude feed when the

WO 2005/061667 second contacting tenperatures are Wehius2008042310
C. EXAMPLES Non-limti ng exanpl es of support

w0 JEALS ot Uik g TR hexcapipiny of e SRARIER tog pipter extent

th&®HeaeidudfoCPARY él'dﬁlﬁ‘%s e feﬁﬁéﬂbn, N9 \Wvh & SISt ahd second

Preparation of a Catalyst Support. A support was

corntaepag tanieyatongk hierthe samd & tgrmndﬂ °6] afreapinother-i t eri on

i BRSSP b ERER ity i ot
ca@aﬂy SREAPA sé%bﬁ& bé‘ntﬁrﬁir@ ZoRE mAY iAAINAH SBer c'EMystﬁ)’-@escnbed herein,

resulting mull m xture was extruded throu

They finstensimetiog @enppeaature ma:r bel3 %?Q\mﬂ@@ecop@@ou;acmtmrﬁMe

wiZpE AL Sl o Ehid el S Srling iyt 1 vt catalys

anffor T&ﬁﬁ@dtayﬂ%ﬁﬂﬁllﬂw tenReatiteqsiid to Bortadtiwithole @ther catalyst(s) in

furnace. The furnace tenperature was raised to
thq sgond comactingzone may rewliria grestar thanehANpadfor Gy asphaltenes reduction

B c%ﬁgé ge%d Seelgt?‘%rtérrhﬁ %?W??JO% (E& ha?p ﬁ#ﬁ%‘%““}%ﬁgﬁ lﬂ?el)%e crude

fegihwiien thefiTktaad secdﬁa%nﬁm@teﬁfpeﬁmbﬁmewmm a0° Q. 0208
grans of delta alumna, and 0.9781 granms of theta

alum na, as determned by x-ray diffraction. The
SURPPI Eshad a surface area of 110 nR/g and a total
‘E—p'O'r'e—v%surre of 0.821 cnB/g. The support had a pore
si z Noh-Hmititgy dxaamplesi dfisuppornpreparatim rcetatysa}mpmtmﬁs 2®Psystems
, th 66. 7% of the total, nu the
wigh st ket i RPR A CRBHY ST AN PG O fipnsrare set forth
belw-A 30 of .the nedian pore di.aneter. Th| s exarrpl e

dermnstrat es how to prepare a support t hat has agpore
B i D Jt SNPPO mmmwmﬂ:m bymMMg

R R iU Pt 3 e lw,mgm;

U. ‘S@@ﬁ%ﬁfﬂi@%ﬂhy& whiey A8 grabRIof ghicta nkdis bEidut 3P minutes. The
a Median Pore D aneter of At Least 230 A. The

repdiingiinuhedmiingsvascxtugedsheougt 2 i.h Tnhda%memhtqgirled between 90-
ner, .The aJ r.t repar hod

124380 Fndbae epong ah ) S Wit re3i 30 &t Gt cplctned support

wi Qﬁféﬂiﬁﬂ‘% Eﬁﬁ?%} bPIEER! gﬁb@ﬂc&%ﬁgﬁﬁ%& vl é]a&ﬂ'iﬁ'a%ﬁ&berg

7.69 gra 4 wth 82 grans o ed wat-er
funhap&:l ‘bifie fuhmcs tdmyperatnre wassraze®@ o 1000el ]zi)IOd’ﬁ ovar $ Jpwors, and then

R et A TS0 o
suﬂ;ﬁdr?@ G003 #?a'ins%:lf AL N8 fida, 0DO08 gréﬁ‘éjof dl}ll':}i%'hl 09208 grams
or yst ¢

480 C 2 hours. The resulti ng cata ont ai ned
of| (dcbmalgmm amd 0 9@8 lfalraamqf thetpalumina as détexnained Yy x—ray\ritffmctlon

T Yt BREE st phed o 20 o 2 BT VoBPR R Gt 6% The
suﬁﬁorﬁﬁ:ﬂl dypord s ﬁ@stfﬂﬁitiéﬁ%ﬂ{ a Fe89n pore 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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cnB/ g, and a surface area of 110 nR2/g. Additionally,

66. 7% of the total nunber of pores in the pore size

wb 305041667 on of the vanadi um catal yst had a pOPET/US2004/042310
dianeter within 70 A of the nedian pore dianeter. 15

wm.da mm{ pofl E{Iﬁﬁ 6 of APLebg23h A?%e‘\vanﬁaﬁmoéaea@st was prepared

ybdenum Cat af yst having a Pore
mﬂnezbllbmng mbonero he Wunkina siyipditaprepancd bpithemmethod desctibed in

Lea 230 A The ﬁw\ﬁ?denu cal‘.alB 3{}?}\&/@? 1 epared dol&y

coh_lﬁmﬁgt?@dgr%?: of Viessh ARith 82 BeASiReiontRa WA 29 ﬁHtc&’@he solution
with a mol'ybdenum i npregnation solution. The

Wmﬁ&'bdenum i npregnati on soI uti on was prepared by

co ' n| 4 26@@@%0 }W%g& 6 38 aurzrﬁ‘lmpregnahon
so[fﬁfbﬁ,eiééa%f 2R \Hiﬁ@cam&w a@xta'ifbngﬂﬁé@atqusd@ fonseveshl hours, and

water 1o forma slurry. The Slurry was heated to 65
themedléined atstR0PQ fon 2dioutsh Theatsulling chtalysteantathed 8104t grams of

was cooled to 25 roomtenperature. The pH t he
vagaiue, pef gt of cq Ystpweﬂsfép AR Waﬂuﬂmﬁsﬁa ARadigm cgfalyst

haﬁ% ¥t BisHEuRoh %ﬁﬂl Eﬁpgﬁedxﬁhﬂﬁtg‘ﬁs Si)UR,paPﬁ&re vRithe of 0.69

gr was | npregnat e enum
cn’fg) ran@ aatiface el ulf 11&m /gg Additionally, i66tfr'% oﬁﬂ:lehotal number of pores in

5 S8 e PR CLIBE R coflyPi i 5 pogt LS Whn 70 A of the

méBatbdre Ahntatal yst contai ned 30 0.04 grans of
mol ybdenum per gram of catalyst, with the bal ance

bei rihis example demnmmltbbmmmaoﬁa Golunhmd) catalysirhaving a pore
. Si istribution.wth nmeter of 250
s dzing W%W%’fnﬁeﬂ@o@ P%ﬁﬁng rface aré&a of

- %lﬁ@ Q’re%%ﬁdncﬂﬁi th@@nﬂﬁﬁ @itah;gﬁhﬁﬁn% PiYe BiZddikfribution.
: . Tofa ero poreSInt e pore

With.a-Median Pexe: Di L_l cher ofiAt Lea s 2 p@qnumttgystwas

|ane1tner Eﬁ' S anp egl?lem)ns rgﬁmg&ﬁre atr'héctnll%%()do?escnbed

in Exﬁ@blﬂmwﬁs Impragnatad witly atmdiyhdengmampmgmnm gatution. The
cg ribution with nmedi an pore di aneter. of g | eas
3 %seunsmmzwﬁlenao ub%wa?ai%ﬁ?d cgmbining 4.26 grams o

(N% tri bu’tl on%&h@@%l an ore}S ggﬁzggrg?ﬁﬁse(g‘st

mtﬁﬁﬁth&norﬁhme ﬁME)M;dmd e bvgraas ofideiomized water mﬁmpraeqhane dThe slurry
i 160 BT HERNPAE SRS 1068 TRE Eseipbicdution yascooled to

roc’%tg'%rﬁ?é}%?@ ﬂé@g%ﬁﬂé‘%@iﬁ@ﬁ%_@%ﬁ? alﬁigtéﬂ%dg{mrv%ﬂﬂﬁéw justed to

on prepar tion was
82mal evithydedanikedwatgr. 2. 14 grans of (NH4)2|\/b207 3. 21

(o0 s syppine 108 EERaton BT é‘%%r%éaé’ e

o R 0 S -

several hours, and then calcined at 480 °C for 2 hou:rs. The resulting catalyst contained

0.04 grams of molybdenum per gram of catalyst, with the balance being support. The
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a
pore volume of 0.77 cm®/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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solids. The heated solution was cooled to room
tenperature. A second solution was nmade by conbi ni ng

wWo fds/gsrasms of VOSO4 with 40 granms of 15 dei onPERWS2004/042310
water. The first solution and second soI ution were
conbi ned and sufficient _dejonize s add

tolg} RBIXFI98 PETSH 3R FREcPaue gt ASTTIEHSP b g Yol 5y§té}ae a pore
didiiler WRRMRACK UFeAna bt Bk MRoRAgAt | on SOl ut| on , The

um na was i npregnat ed-w nol ybdenun vanadi um
i np rﬂgmatalnrqﬂe dethomstrates tmgpxdpdraﬁoﬁofm(ﬁohnm 6 metal catalyst having a

ocgasi tio dried at 1 ver al
P%Wsdlseﬁa Pﬁ t?lcﬂameqhﬁ%aor&t %66@225%? $0As. The
. .m Hreps Vioi bl gl ﬂhﬁ?ﬁand}ﬁﬁnﬂtﬁﬁlihﬁﬁh'm;m Size

A '. ' '. ' ' ."' v' ..“ m

' Y
mmuutiomem mhmhmPgm Dinpmuter of Atbeast 230 &, The

ol e B i i s

ugﬁa m&&d&ése%édhﬁm i Bivdimpfeghated wifila
® net al and a Colum 5 netal cgiﬁgl yst hzr:ill\ill?ng@’a por e

malybdendindvanadiuti isrprognation solstiom nrepared ad fellawserA irstgolution was

adfty opfiittning 2, 4 grand oF AT F 2l s hpliaf 19S5, 058 frams of 30%

hy@figeh pkloxideqBLOL)P 099 gritfis bNavRddthateiantife (MBAJ, aid 3128 grams of

therm)coupl es to nmeasure tenperatures throughout a

deipmizedyetertie dornta slugryt Abgsturtyeasheatedde ﬁé&od:}ntﬂ disselygon of the
be th |1 of
sofifh THeieiisr S n s pplet 26 A temeRBaWR s b1 e 50 |
( 20-gEdcdnd SS1aR6RWes e by 3bmbinthg $.97 Yrehdof mm S0 grams of

silicon carbide is believed to have low, if
deiomizedywater. Jibsfirstsolisionmgd seaond splutien mm@%m sufficient

SRR G R bt e B8 bBOKRE B ERERE i e e

mélhbdentint¥anb@inhingprefertion s&laﬁbm Nghe slomigpowas m'qs'e@‘atddlmth the
reactor. 67 WO 2005/ 061667 PCTI US 04/ 042310 The
melybissumdwapadivayinpgegneation soluti r?ohﬁ%‘éﬂt{leﬁcaéwne}@mm

B0 R A S0 % P Wi
caﬁﬁysgc%ﬂtﬂhéd} {@5 g@ﬁ%ﬂ catﬁa)d’ydv,dl mmgﬁamtatoaflvm&mland 0[02fgr?1:]1s of
carpl de m xture C WwWas 0S | On (0]
melybdengm, @@ﬁhﬂh@balwerm SAIPB@? " ebQGP‘FH} apgium cpfalyst had a
poPé’éd&é’Hib&i%hﬂM With arﬂecﬁg:fﬁ&ﬁ d%n%%&ﬁﬁgg%' b““ on with a

I'an pore dianeter % of the total
numighis efamppbodeanonstratel &memrsmcmaofch Soluirm A inetal kad/a fglumn 5

a pore dianeter w thi d| an ore
melpiEHANE heVERG 4 BOTS WA @atr'gm%weﬁ BAPYe Gt et lspst 230
Aol ybdenum and 0.025 granms of ni ckel per gr am of
catal yst, vvlth the bal ance be| ng an al um na support. A
ped O e alysts.( Boubwipr seagior with a

ti oned the ot conta t| ng zone to
061?%4 zostioged th ﬁwsﬁ W B W*Fﬁﬁ*eﬁ@asfr B HPnaq
terﬁ?&ﬁtru?es tﬁﬂoﬁ?h&{t%tcﬁ Byt bar metdamymea s R&ﬁedcﬂyeﬁmﬁgﬂle space
. 7% of the total” nunber of porfes in
between iy &esnmeelhand ani imucn wall ofthe nepctor ydthecatil yaipans silicon carbide
(25\'I gng § rdo‘M%;e 1so e]opeA? 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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di ameter. The m ddl e catal yst contai ned 0.02 grans of

ni ckel and 0.08 grans of nol ybdenum per gram of

WR20854961667 Wi t h t he bal ance bei ng an al um na sup@BfliS2004/042310
-15 A top catalyst/silicone carbide mxture (42 cnB)

12" TG00 8 g p oA O 5P oo

tb@ma@@i eSHicss cm@ic&twas%itme&faﬁ the boti@md iof thenehctotioarkBlcals a
of 192 A and contained 0.04 granms of npl ybgenum per

bogtpmuppoﬁaﬁdvqt@m camlvwsmp@nwm@wer{@ ¥ h¥pas pasitieped on top
of S Fedh P38 o RSB om ot R bE PO oMot had  pore

Slﬁé&ﬂﬁnﬁ@t&ﬁ:ﬁmtﬁ adnddqms;ﬁfru diaffeter q@ﬂehhahﬂzmm offttRe total number of
cata st bed was |oaded jnto a Ljndberg furn%:e t hat
&%@pm size distrihytiog m§md@§§m plethe edian pore

dlB{lg‘tQIe afhez Ee@ﬁy%t%ntameq(ﬂ %s B?{lfoﬂﬂdteﬁlﬁﬂtaﬁﬁ '8 grams of

Zones, om suppor ne ca

mﬁm(lj ﬁﬁopﬂnwcam}:s?dgﬂi the balagaslmm/gsamglnt:mes@boﬁ vol % )

ro u e an % r en gas.I nto the

cgntégﬁaﬂs faf%' siligong M% oF wearg@sig%dsontop of the
ﬁ{)&%gac\%gézyﬁg fd%gh%l &’lfe ct)ﬁltae'!m l %Enfl e'cﬁ*ﬂi‘ysthadapore

not - count par t Une o
sm-.achm-lbstic)n m’fbammdaﬂnmsdmmadr@f Qﬁn& amth 6ty 7%afdke totalmumber of

PO 4h i e 5126 GiRALLAR Ay Ing ERF fioietos rithgh 24 Aot the inedian pore
R b@g@m OEERREHA!0.08 band b

F) at a ra e of 10 per hour. 30" The
melybdenutri peg graom of cmlw. mthrthabaiwedxemm abihina supperbur

hour™ ke et ool 4bi%E gy s C) Wes ety Eem fopgt the

middRSHnRtifg zdle t6 F6ith 4 foptddptactifig 351, ETHe th Gmalyat hiidea pore size
Crude fromthe Mars pl atform|%1 the Gul f of I\/yg(l co pv\/?as

digtribytinnewith 8 medianorediametes of 192 ArandrcontainedfMheranms

ittt @aﬁn@wg%sw%@ww@%%%%mmm

supp@perties summarized in Table 1, .FIG 7. The crude
feed, was fed to the top of the_reactor. The cru

fee cﬁﬂﬁ‘l"mﬁblf‘% Pasppsitiened ondae of thfé?ié“"%*%ﬁ?“&@ﬂ%‘%\ﬁq ﬁ% gead space
an&%‘ JbRnGR %%t?w%ateﬁfﬁ%ed DRk 1 QALE 816 g‘i&?cﬂ-& filMfrace that
e was

and otto support actor. e cru
mdmiﬁddi:\tedtbaung ponea chrredpondiag éathelpratieat zone; the i@y, esiddieeand bottom

of hydrogen 211 Contactlng 5 conditions were as
Copige 0ES, 4 WEH gas to the crude feed

pr owrh%qtalﬁtst\b@re %ﬁﬁi‘&fe@b lmusa.ﬁ PN n&%ﬂﬂé)oﬁsi%a)% hydrogen
LHSV was , and pressure was 6.9 MPa (1014.7

sulﬂde anfh 06 erol% hvémgem gasziotictbe wentectingzones at@ xaf,ea;f(l ] ﬁ@@ of gaseous

mi aﬁ? s CoPS o5 Bt Ryt siioon PRIgE Hndiot pmed gt of the

drefmiciitaied 8¢ thei ddntabfing 2dres WeRdinsRUMINGS04 °C (400
379 ;&%ﬁﬁ f or 50(t)3 houres naandn% her? 3§8 (730 F) ¢

°F) @Yerad@mi andhineld ot 2046hfoz Gchours, Zsfieriiplding aﬂ%ﬁdﬂad@ﬁ@macﬁng

and then 394, C 2 a)
zofutrd ikremeg metemanialy o6 GRRMl R B g 810 & Q) per hour.
THeRen@atind 26nes Refb mdifiRinddak 316 AT Mtho\aa&héﬂhhbmwly raised to
into a gas-liquid phase separator. In the gas-liquid
378804700 %?) over 1 hour and held at 370 °C for two hours. The contacting zones were
allowed to cool to ambient temperature.
Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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the total product was separated into the crude product

and gas. Gas input to the system was neasured by a
Wika2085/04166¥ control l er. Gas exiting the system WiEI/US2004/042310
measured by a wet 15 test meter. The crude product was

o R0 THRE . Fllac” PiHfe Rel B0 By PRR RGN reactor
THY Gude/Red d6% el thrbligh e peshehinstie, top icoithctingy mef raiilie contacting
conponents. Crude product properties are SU"H%“ ze n

|
zopgattom casacting:zore, apd bafipimsupnertiefishe reactor.n dbe fyde foed was

colsBiA el % of o AN B PGl 0P Hidhogth Bl ‘lgactils

cogdﬁgﬁs wailfqe agwn@\ns:mﬁﬁ feﬁ’hl\arggﬁgeﬁ. @@Wtheg:naiﬁcs eedl 1bm|vxded dethe reactor
ro ct aratio o cont.ent. to as ten .
it ae (009 D), Lhgikvas 16 cand pressirenal 6. QMBS CR0dA-7 ps)

Jo gl h j : o
TR e 30560 53 re heltBT70 56 (100 T o ndifpined at 370 °C for
Sm\gmumg a;lehqfﬁmgmn?éﬂmthme l«:()ﬁttam&l'g'aonemmhﬂmmfees@ dandohaintained
. t.he ruge eeda. C S ma o o
m&&ﬂﬂilpme%emﬁﬁeﬁ{ﬁaﬁ} for _ébg Sﬂ@sc%ldﬁﬁ%ﬁ%& (730,°F) for 500
houst, Bfehizopee ':(?%@BFg%r PRI0Al06RL ahd fHRn394 €983 °F)3oVBRD hours.

I nér eases. I's a graphical representati‘on of
WARTThectotali prodivete(thag isy the ciade proghrct andrgas) exited the catalygtbed. The

b Bl RS R DR TR bl i cpmntor,
thé A Prédiict Vas beplratd 18> theLAldE E,@kﬁaﬁ gdsU Gas ingiR a& @& system

contacting a crude feed wth top, mddle, "an

wisaneashved dy massflovorantrofle (Gasgdting the systemavasameasied by a wet

T ——

- oficbmyafentdsHthd bardt preikt. MHierehllallistddare aterhgyes of the determined

20

235

30

activity of the catal yst had not been affected. , .
wefghtiperentpgesof somponenip.+ Crusle nredust propgtiss arssmmagizgd én Table 1

_ ofg;ggr?l ates to 1 year of commercial operation. 69 WO

5/'061667 "PCT/ US2004/ 042310  This exanpl e
demAssshoatnda Tabkt1, dendradd progdudt had,qren geani efclude prodoctea sulfur

cope ot A g oS ctias o8 0355 ity o oW Conteat 076.0007
gréfd a'k'ﬂé&ﬁd@ﬁi‘g%iﬁ& ltﬁd Ao of mﬁlb&{géﬂtl?&b's %&gdtﬁlgag %g\ntent of 1.9 and

medi an por e ameter 1n a range between
a TANf 09, eBetto@DoS nitked hnd vaadivomwab@2.40/tppmr es in the

5" SRk St e b By R il o e oo
teraPEhRSS “WIA BITrdriidan 1ApRIWARS crudt el mlg @dwtstsltm& may be

included the crude product. As neasured by P-val ue,

copelated th sheotemperaturp obthe catalfisk bed: dt isthebieved thatgssatalyst life

mai nt ai The cr roduct, had reduced T .
defRattsch VBT Fbfeast, 65 PR ba A e B Al WABT yorous time
(“trvxﬁ# HRProvSMBRILIIRNERNE fde iihe\tBntabtifid gores HeRribeLth this example.

ile the residue content and the VA& 10 content of

Plgtnid 6aeprasents the avarage ¥ Addbef the three contaning zZepepearsusdwuesrof run

tinlg o ShtlBS s 158 M oo NP oot Hves
m%bﬂn? r?a‘ ﬂ&&@htaﬁnd?meewmm @e chitatirganges Bl wBaiped @pidfimately
20°9C. From the lgela;)tirvely stable WABT, it was possible to estimate that the catalytic

activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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apparatus (except for the nunber and content of

contacting zones), catalyst sulfiding nethod, nethod
WX 2008166t | Ng t he total product and net hod of PCT/US2004/042310
anal yzing the crude product 15 were the sane as

des bed| ach, cat al,yst i xed wi t.h .
o oS Fepaple AERORs e it RnnE R g TrudERed Wi St bifyst having
a Iﬁdre Wzb Qistritutiofaeitra mya&nfpb%hhetet 8Patdkast 180 Remsl4afitional
he bottomof the reactor. The reactor was fill ed

caiah:sm lyingmpere Stzaphsmbwtm wigh p awiding mm digmetegiin pgage between

oo PEA Gt BP1cB Bobs gﬂt@s 69"%%1 upfhe? BF hOL B 156 38rd 35 diibbilon

haviiedl poré ARl dterominaaubiAdef ik xiddi fo?d diafietetp@ith controlled

positioned on top of the siljcon carbide to forma

cop@pmwmca@t pregucedractotal prodpet thaineluded thecrudedradysy As

e T AL

crﬁdezlﬁ'odlﬁhthhdl rdaluucbrAbayedmgeanWVEa cbnderit] reducedtsolfor &Tﬁmht, and
of the nedian pore dianeter. The bottom catal yst

regyced eawm&eng reéwedp thﬁﬁry\%@ﬁ@,ﬁmmtbe r@ﬁzdlgfrcc%enbf-nd the VGO

5 eSO oo | P e B

ﬂplwﬁs (j@ﬂaétl otfl’aeﬁrm F&_ﬂ WithtTweo mmﬂﬂﬂtmn'blaﬂre Size
( ! , : t

one

Tj

BEF IO U0V . 1 : eLEr 111 ;
BB i o o i e
meihatmmeahodmﬁ separatifig thedbtat pmdmtdmd mqjhndeomaMZHamhe crude product

ﬁftﬂgﬁlgcata t |n Iud 50&%5?3%}“ ni c Vyltl?%j?qpalvolume

oftsnﬁoﬂag@m‘ee bei ng: aI um na.: Srljicon carbide was .

p03|t|oned on top of the first contacting zone to

fil |T1mmrtesfpa¢ Bowrte thereader waniom the tapeadfithe rpaetor tpHhe bottom of
o ot ST Sk AR Sobhshol S HERS A5URE B siicon

caﬁwﬁag pasitivhed abtheboftoRIUTHRC feh 0T TOsRER asambtﬁohesd@pbﬁto A bottom

gort 70 WO 2005/ 06166,/ PCT/ U82004/ 042310 BS-4
ca@hﬁ @hm%h@émam(ﬁ%ntm@sapﬁaeﬁ @stop ohfher silicon cappide to

)y S AL B B B i
malbat port disgnetarvs, 12’6 d’t tvnth GOt thmlgtai nnmbeﬁpuicéamtth@pmre size

su &th of the rgg;{ 9@5&“?% ud fe d vva%b 1%% S‘gﬁbottom
tmInﬁeﬁ gqrgrﬁﬁg b SofRaekim QH@O\OQ ofﬂl;mgér am of

t1o of rogen gas t'o the crude eed provi ded
catatpet m&cmebahasehﬂ@gmmts (1000 SCFB), LHSV was 1
h71, and pres 10 si.).. Th
Conts TR oA AileSus Pabide mityrs (FU586) twep Bottegedifop of the
boﬁBﬁi"HoﬁtaEEﬁ’g Bdne 18 @&Tﬁl&@@&cd:ﬂta&ﬁg z68¢. TRéHop- catalysth had a pore size

Tenperatures of the two contacting zones were
distribntionswith anbdiminoradinmeter of 10Af withéeiHg 0§&1quetnbm1mber of

270 525 F 90. h th 10 28
pofghan Fstes sigh disibpbOR bR SR S pte Smstes Spin 20 Adiie meffan pore
dla'%{{e;i%ﬁ %ﬁﬁgp cathlyEahclhd&l 0.0% gfanisUf ricke? had 0.1 Franmd & blybdenum

per gram of catalyst, with the balance being alumina. Silicon carbide was positioned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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The total product exited the reactor and was separ ated

as described in Exanple 5. The crude product had an
wOrmosge1sd7AN of 0. 42 and an average APl gravit yPoOf/u$ 208042310

during processing. The crude product had, per gram of

Crum&#‘/ﬂ@ﬁ?ﬂﬁ@g@g% S furi 15 OI( 0@%@;@5%‘1& 9, was

| a & th. t
S5y oF MOS0 s AR el ks asetidie op

conmubng rorm, bettorh aontadmgmnner@dtheétom spport o€ te mmtm t¥he crude

t | ysts h di st i but th di

B tsrer b et bng pABph I egterdiF ol by fododis. The
coﬁfdéﬂﬁ;g_@éd?ﬁﬁtﬁis Wweétdhs Hﬂﬁm@: fa@t@ldﬁfh?dﬂi@éh g toeHYIERMEe feed provided to

Ni / VIFe cont ent, nd a reduced oxygen 20 content,
the edagtor was 160 Nue'/1pr WGtSC&“@)oLHSNeW@& hhe, mddmessmu W@ 6.9 MPa

LB 2 P88 B e troicimbns Wk BB 19 40, 151085 B hitained a

260%35%20 PRefr 28X Rolke T&npacﬂtreﬁfmé tvéo amdmngagﬂes\%rb then

tal'ysts. The reactor apparatus ;)exce

ingremied AndmATERnEd M e TolRNng Sequraoc 210EE (355 AN Tonte) hours, then

24808 (30 B 3% RubBpk 31 0 oot PR B ol B3 e o

ﬁorqeeetbtrx]ﬂ%&'dratdtalﬁﬁﬁﬁﬁie&)fm?i?\hﬁgmde fl_egld (EC- 10 crude)
avi ng t he propertl es summmaril ze I N a e
was Fhedotabproductexifed the neactorand, wis senyated raaéesonivg% mlgxamxvle 5.
t t
T U SN o o N o0 R 5 125

promhgr Thd bmds @raﬂunt el petgmmmf ictudenmoduet, d. Q{E3fgnhmmmﬁsulfur

0818 e el G emet 5o, S ¥l astiey Aiitiona
ﬁﬁ%ﬁ&&%d&@&dﬁc@aryﬁﬁtedhl@%Lﬁ PH ¥IG. bhe two -

cont acting zones were heated increnmentally to 343 C
( 650THE3 example dembnstratesithatwonfactingDbe chisigifeed with %@ catalysts baving

B3, oA 3004015 e M PP, N oo

a ékﬁd@pl@dﬁét At ﬂhh@@.@édiic@ﬂl TANI@ redutde NI oty antbﬂgaﬂd #reduced oxygen
wt ppm of cal ci um E&'Q m of sodium_ 0.6 wt ppm of

cogient relative to the plf@twmes 3 rfeedy wehilgresidn anch¥ G0
coﬁ&bb(gf tgg]gﬁslfdega d’fﬁ%t wgfe%doﬁ &1:75690(9/0 of ﬂgrr@{féﬁ%e a%gb%ﬁﬁg(ﬂf tge crude

fe@t.ans of resi due Add|t| onal properties of. the crude

product are listed |n Tabl e.3 |n FlIG. 10. This
Exs : afalysts. | he FeaplqE 2pragaius
t I :
<e#e§?fr°t b & .%ﬂsen? %@ﬁ%@%@%ﬁ%ﬂ%ﬂﬁ ffc tqtal product separation
mgthod] eeidetpraduct zedysis, mad vatelystlsaNiding nethedeskrt thesdame as described
éﬁfl ci tén%: sodi um zinc, and potassiumcontent while 10
ontent, VGO content, and residue content of
the £enide €10 BRIdB) H g Bé s&x%{ﬁ-ﬁédtmﬁabl 3, FIG. 19,
respec#vg%ﬁg;pert}e@sg)olz l?tg ﬁo eﬁ%}ged Exanpl e ©
wa-fad to the tappef the feaatofr THe ciade feediftdwdddbmough the grslneat zone, top

stenms and At .
co%ctmg zone,nlglottom contacting zone, and bottom support of the reactor. The

o o
: 7 LA O (4 =l

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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Vari ous Contacting Conditions. Each reactor apparatus
(except for the nunber and content of contacting
wHesPe166ch cat al yst sul fidi ng method, each tBCEUS2004/042310
product separation 15 nethod, and each crude product

I t d Al l.
oot el bR fudEhbg R e TR PG5 o B RGe Bpy iy o 162
durig Roc¥ssidg PThé Srudk pidiRbt el DY Spji of balcived, 6 W@bﬂi Ofdodium, 0.6
unl-ess ot herw se. indicated. The crude feed f

wipprbeigng ané 3 veppoet pﬂ/@gsmmr &hetemdetmgdw had»é)er geam of crude

ooy Q0% s 8l 0 B bl o B 00 Uil HE 00, sud 0401

gramb of teditlug U Mﬂitiona.lj}ilﬁﬁerh@@@f e charid produrt mms&ﬂ in Table 3 in FIG.
contacting zone and a top contacting zone. After the

1¢:at al yst/silicone carbide mxtures were placed in the

cont c bl i

poo T RS Adofifaiilal SAELARe oflblofsFeahiith Ut fikred
catidols ﬁrttacpareadifb distribetions if% rangey ¢l 99a1 8024 peoduced achude product that
reactor. _ Each reactor_ was, | oaded into a Lindberg

had, & rﬁa'&s t%lﬂ 3 sednerddatal ealeiupe SP9iHEL FHRADIROESSNPLFRTtRY While

uli)ﬂf fom's p por to&g@eﬂ:ﬂtr @dﬁé[\%ﬁﬁfe Bgﬂfelﬁ&&ﬁﬁﬁ% vREE76RC94%,

a:ﬁleﬁEfdm?that&sped@bpo@eﬂiqs&iﬂth&hudmfeedar bi de m xture
" .,

Aanios 3
e i it Gt
costgppof QQBWHE Egied); reach catalystysutfiding ingthodoeachitotel priodectseparation

- g AP SRR ol Procde REHDA Y im0 dPocgioed it Epemple 5. Al

caBdgstd werafixed w‘itlh%zlidéﬁ caftfide MG voleimé P4 of Dsart¥Rilidedabide to 1 |
catal yst had a total content of O. quﬁrarrs of

patsiaiahyis Holesytheryisendicateds Thy srudepad flaw ghrpugineash reactor was
ﬁ'&'ﬁ Ltl%gtog e ﬁl%rrteacttgr% tﬁ@géﬁi?l? Ar A rLa?:?o‘ci‘? §1%§1 G%gﬁ%gri%%q/gmoned at

ram of Suppor

thPEEﬂtddSEﬁ %h&é&?drﬁo sbﬂe & aipttemSuppdtt. UBSohl readigichad a bottom
bdenum cobal t cat al yst/sili c&g car bi de m xt ure (48
coaﬁ'f Zong s i tap geptagtingizang,o After s catalyssilisonpcarbige puxtures

e T L e

ofglneamp coﬁtactmigmmbmm ﬁﬁ duad bpachand td senveeastzeprohyeat omd inaach reactor.

Eqﬁ“ii ok B 3oy i8S L BAers BAse ot P S fORE bR ZoPRs
ngo Bﬂaﬁéﬁ{e%aé%n%ﬁng ﬂ?ne§ tﬁéb&t{bns E‘l%)eport.
top contac e 10, t

ting zone of
ol ﬂhtﬂe:aumia:&taalmsalcmsd dm&yhdiebmu/mokel Malvst{fsﬂmmmdndmmmre

(R8P PR B 5ol ke 3, 8 B e o
caia!‘ys@tﬁm Barhd of ABIYHAEALA] 01047 Mmeﬂ ahdsb 901 grams of

cat al yst/silicone "car bi de m xTure (48 ¢m
phpsnhomsOmth thmbalmetbomgm&mmmsmorhg zone The

unca, bde ck cat al u r .

gr ar‘é @’%Fﬁ taﬂ@gﬁgzz %ﬁlds i%//@é w1t?ﬁﬂé caﬁglyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalfst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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0. 025 grans of nickel, and 0.01 granms of phosphorus,

with the bal ance being alum na 15 support. A
W20ph@eleen cat al yst/silicon carbide m xture (1RPCTAB2004/042310
was positioned in the top contacting zone. The

nol vy num.cat al vst. . WAS t:he.sa i n o . .
con BSTATPIE A oithlcindd o1 d6actlgechin ool y3Plieqh pabice mixture
(48lcat’) vasposRibieddh thdbotl BontiéingiZohee B urichiRihel @81¢Bdendm/cobalt
20 oven at a tenperature of 93 C (200 F) for 12-2

4
cq%?gménql@dﬁd}- 3 grame pligelyhdeauma)- 04 Egrams af sobalt, and 924 grams of

' i ' le 4, FIG 11. The
p%ogﬁﬁﬁ?g%%ﬁﬂ%g@@gwngggﬂ%ﬁt he reactor in these
exanineslybdenemcdatidpstiRion thrbidednixbire Yithchevprpobitiohed in the top
zone, top contacting zone, bottom contacting zone, and
Coptcing ARy pEiermelybdenum eataly s was thesame 3pde thelop cpptacting zone of

B’E@&ﬂé ted with each of the catalysts in the presence
0 ydrogen gas. 25 Contacting conditions for each

exanial E?amqg.e }jmihé mblybdenum aatalysnds deychl@m/l tlgas( p ontacting zone of
cruge ee ri.png..contactjng was, 160 N 1000 .

E ?%dﬂ%ﬁﬂ@@ﬁi}%ﬁ@@ and positigaed t@ggg%%@cm@mes (60
a (1014.7 psi). LHSV was 2.0 h-' during the first

200 hours of contacting, and then |lowered to 1.0 If '
f or HnExampial hiangncalcined triolybdenwremickeb casalystfsilicene canbide mixture

(4§ i SRS RO e ool Sodthc e 3975 M CBRHER R ur o | n
mélyba AR 2talR0 RRINEA Do Rftnt 6f Lely 190,00 LHANRG hBBbaenum,

ténperature in contacting zones were raised
0.0%grams ©f pickyl, and0.01 granssef pbosphore:) evithdbe balancei heing alomina
sus88¢ C (690 F), held at 366 C for 200 hours; raised to
'C (700 F), held at 371 C for 1000 hours; raised

t 0--38 mdlyldéRbmGhtaljrobiticen ca¥bide mikfire g@%@’gbﬁaﬁ igoﬁiﬁﬁﬁbd in the top
raised to a final 73 WO 2005/061667 PCTI US2004/ 042310
coptagiieg zangs & hsmalybdepupasitalyst:-was thensame astin §egopcenipactingrone of

E)I&Btiéés. for a total contacting time of 2300 hours. The |
crude products were periodically analyzed to determ ne

TAN, Crogtel fmgﬁhg Merashatfohy (Gl of Mekécol) eed filteredathes heatédin an
content, resi nt en n xygen cqontent. Avera
ovgngig ‘t?@gaefﬂéwe;?? §a§&é§%£®ffg¥ ﬂ%ge?ﬁga@ %?m@s&nﬂeéafa%a -
- i a ¢ ¥ . G
E#éhg@& iggp% gég%%ﬁ ;g%g+ ésfsepr es eﬁ(ti—g?#%bnlé gf Fl‘lg}g alll l'Jr (lel éo de feed was
fed toethe topef the cadotor i thede)examphass The erudeifeed flowed thtaugh the preheat

20 iR SR 2, DO AP HIECRE Ghnes AAtLpotipaL SIpppi L M ggactor. The
cridédeed %ds catbic Rith SRS cAid1§stPin/ibk pees cetmyﬂfd\%glt? gas.

10 product obtained by contacting the crude feéd
Canitastihg genditionsl fpe cachexamopke wrire B folioiwss ratd afthydrogen gas to crude

tively. F 0 - val th d
el R obiriine RS 1§ RR R P00 SRS Ahd o pieSSy€ pbfen
syStbmBeRd BEPaq1 0047 pst). EKERW Was!do ht! ariy ViR fi8t YGPhARONE

1.5 for nost of the run timne. At the end of the run

coptagivg, hod then lewerediahf be fonthe rerpaipingoptactingtimes.4Temperatures
in I'él{l 8%@3@1@%{)}#&2&%&%&9 ﬁgt‘fﬁﬂfﬁ g?lfﬁé@%o%}s (f)to cron%%ﬁxqg.t Ahgll' 300 hours,
the temperatures in all contacting zones were controlled as follows: the temperature in the
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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15 feed in each trial remained relatively stable

during contacting (for exanple, the crude feed did
Wib200§P616€7 separate). As shown in FIG '12, theP@rustons 042310

of the crude product remained relatively constant

teiprafife SE 890 1, CAfeR 20 held 3 g 2R 2D bl fot BBl aoftacting
tihSof2 Wk Lal representati on of net hydrogen uptake
by crude feed ("H2") 20 versus run tinme ("t") for

f ourThesaruds/produsis werssperiodically pnalyzadde defermingr AR nhyyaegen uptake

150 1 15 hyd Kk
by gl £, Pl VI 0 R 0E ShrBl o et ettt Kverage
vahiee fergirapattibs Githé Eile PlodusRTRbRR e inlExarhseP8atlliaf@lidted in Table 5

. Net {%drogen upt ake by a crude feed over a run tine
mﬁgﬁi of 2300 hours was in a range between 7-48

NnB3/ 4 - As ' G Lt {
y a8, 12 15 HaphiariipElendfon PPl o henis? orbdlft ) versus
run tinet(&) foteasnof ha ehtalysi Histends| SEExhthples 821 DT Bl ér6dé feed had a P-
tion of residue content, expressed in wei

t ht
valye,f ahlegtid 3. oF ot e 1§ ddfcand 14 proasnt the Rayelue phthe erude

i e 6 S8 B B S SR s

S-Mspecﬁeslifyd lli"ﬁr 2300 Igmtrs,tlﬁedB&ahﬁ%@l’ms‘ crudeprodattde@ained of at least
ntenf of the c e fee Plots 156, 158, 160, 162
1§85 eyt oxeleie AT ERSTRISS i U ncrcinle u,@é@ﬁmms above 1.5 for

. . \ \
m3ph e 2 el A b T hd FnS0I0P RS fol kb 81, the P-value wes
1.4 riirem the PRraBie dfthe tivde pexiudifor eact teinl, itohay beinferredoithat the crude

Nt R A Bl SO e e, o e

didihict @hhfeﬁdepﬁﬁﬁﬂ.eﬁﬁﬁh@@% B{Au;llvzf. 128 Pevdife fthe SRl 'p%‘d(c%lﬁ; remained

the crude product ") versus run tine ('

relatively egnstane daringsiguificant poginsis of eshetripl, except inExaapie 30, in which
7 1667 PCT/ US2004/ 042310 164, 166, 168, .

ﬂwf%—g rg%‘?"@%@%- APl gravity of the crude product ) o
obt FIGEIB Ry gashicdt képigsehiation of hétehytiftRen Wil eb[k} Qrude feed (“Hy™)
cat al yst s%,g,tems of Exanples 8-11, respectively. In

vergapRingime (& )ifpr four eatalystsystems in thenresepeef hvidrogen ggs. Plots 148,
. roT e B s _

1S55Il foliB00R g ARAEE o by Sheag s B fod wit

eac;hcjf thha%ﬁ;aiigﬂ.syﬂtb?s ioﬁfEx?aplesi 8-/151 regpa:giivél%y. Net biydrogeonstake by a
0.a ravli e crude prodaucts 1 n a range

crugp fsgd pyena Ban tyme bagied 01523_9\09@% Wes IRiagaRgaRptween 7-48 Non'/m’

(4316-90d &C¥BYS Ak :Qﬁméﬂn B! e bt *;a%%g%meo%e GhéR fetd was

is a graphical representation o cont ent,

relgivphessstint during egbh trigber cent age, of the crude product
versus run tine

Syt sl e St ergpitation of wSi35e contety, pressc veigh
per Eﬁﬂﬁﬁ BPéru@ PRRIMCSCRY Pt fruh Bfeq ¢4 for Je_gckﬁ&?tﬁg Chtalyst systems of

obt ai ned by ctontacting the crude feed Wt
Exanaplas §dtl. Iy eachnf theé fobx toighd, dlve @udd produetdipd atresidhe/conkmt bf 88-

r ude pr.duct had_.an ox n,c e t t 16% of
oo RS Sl TR PSRBTl T B e esie
corftétt o8 tHe driidePpro@itd SbialRl1Hy- DRk ttitl 8 brude REPwRR thelladily st

of crude product during éach trial. As showmn in FIG
systegns aftixamplegdinl L aespectivelyl. AsshawrnioeFIGpi é,ahe tesiduembnient of the
c:ru{h%e #@hﬁﬁé&f@%@ﬁl@ n\}exlr)? I:cgnesjéang ggrh{]gos%ér?lﬁgg.nt %81[}:{0%(93 toi‘ Qgch trial.
FIG. 15 is a graphical representation of change in API gravity of the crude product
("A API”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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15 constant oxygen content of the crude product
denonstrates that selected organi c oxygen conpounds

V) 200506l862d during the contacting. Since TAN WRETAISIG04/042310
reduced: in these exanples, it may be inferred that

35615, E e AT BB ok S By compos e

crtnﬂl@fee@ Rvihhe SatilysiCsyeRHsVf THxBMpls BN, Gespetit@® In each of the four
conmpounds, 20 In Exanple 11, at reacti on conditions

trighs, eagh erude(prodnathad a viseesityiina rangedram 98:3-72.7¢5% . The API gravity

of b et BBy b€ indyeq Y 1 PR bty e U AP pmyity
coereBpids td\@SAPY gﬁv%%ftﬂbaﬁﬁ& mdﬁmuvﬁaﬂgé frofn 2h9-20r950eAP]
feed, At nperature C (750 F), at the sane

%W@sgldhléf%nﬁwﬁéi% 6% Qfﬁbﬁégéaraﬂﬁy of thgraudecfead. t he

pas el 1 SHEHR feBESrk bl 5t i orll Ligyeieht

peecenaige,rtffahé trade pﬂmihbt (“0R’9 vaksus Iiﬂxitlﬁe (FOP{for eaclpof the catalyst
ess and a ratio of

1014. 7
Eﬁa%leg ke B e@éﬁafl%é%a g Fepresanb oxXReRIpntephef the crude

bas e on t hfg ‘%@gﬁ“é ﬁggn}@%e% Fd.]ﬁ ed%?yigysﬁe% &t Examples 8-11,

resnen@mlp.g Bach crﬁdé%ﬂ@d@t?(l’%ﬂﬁn Ezc‘yg?i cd(:jltmt efsamat dé%miéth? orhde feed.
ratio 0 en to crude fee uction o

Eacfshileiodieh b S oo Cotents arpoke e P Y g per gram
onf'udetpTS‘d&f Hei9nd &RE tridDiAs %B%gﬁ‘ﬁ £4. f@ %&R%g bfhteh: e crude

MCR content denpbnstrates t Cl ne
prosmcu remeaigednelativel yroonsthnt aftet awmm af, cdnmmmhe relatively

oA B 0Bt HEPRSEEM 68, M0 e o

coﬁ@@ﬁﬁ&@l@ Fedubéddil/ingOBd-cOitactikg. STRRSEARMIRIRSreduced in these

denonstrate that contact of a crude feed with a

expraples, it spy bp inferrahthat atdsasp# portion afithdcasbexydic containing organic

%ﬁ%ﬁlﬁgg %ﬁ'e %QSF geot aﬂ%prt(gl ﬁ‘%?" )Jl)ﬁ Opigining organic

oxygaindmliopndmd with relatively small net hydrogen _

upt Se ected crude product properties were
70036%"%‘8 Ss'dert Tagiamsopditiens of 37 heCdy ol eerpssum pf é 9 MPa

(1(21@1' 'ﬁg%g/o Qaﬁiﬁﬁ{ en'td Sk Y 1186 %P/@P"(ﬁ)d@ déé‘jbﬁ‘) the

opertires of the ' cru
redotion bf crate feedMCRfmmtcnt wasl Hhb evi%, besedlonahe taight bﬂﬂhe crude

o BRI Al bR g Sefloen o

crudle e He rea‘li‘illoﬁ Df AMRE TR NIOR Qinté wiR 25 44980 fbaEn?ﬁorbthe weight

crude feed, and an average total N /V content
of thesrudsfeed. of the total Ni/V content of the crude feed,

b VRSB 3, B e Sph Bl b7t G M S Eugr oo e
(10714¢ al@ rat TN rdgen t\Grul S fded We 160 N plfoob*SQ:FB) the

crude feed. The average VGO content of each crud
redyedenuet crudpfsed MCR tontent washly. /@Yo based on thef weight cﬁthel erude

o PR RO, 98 A0 Bl o
crudBif¢ed, tHe@ediicB6R BF Exid@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

D)

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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15 each crude product was at nost 45% of the viscosity

of the crude feed. Exanples 12-14: Contact of a Crude

W 2SIPPL6R7 Cat al ysts Having a Pore Size Distri lparius2004/042310
Wth a Median Pore Dianeter of At Least 180 A Wth

FeactBe SHUPRT HEmpRs ety et Gttt AEAFOAR e o & flately high
TANW 0.8 M@ ohe of Ao 6athIFkix produidbd the cAtieFRENRE while

ot al . product 20 separation net hod and each crude

mpmtmmag JesfecdAintakprodiect saimresiabititcandaeith redativelnghall net

il &tﬁes?ed BRI S Bt By st AR B B gpome

pmpaﬁés @m& Bﬁldb Feed0ivhilb 8clesrad hfupetties o thekRlidedpro@hictvii@e within 20-
reactor. Silicon carbide was positioned at the bottom

39 o thersame pronsrtiesfdbe qadefeed. hot t om support. Each

cApt h
ot oSSRy 8 sRGtn D687 BEh die Gl OUES el Broduced with
net hgdroge Epthkeﬂ@y mmmda‘fee@cztf at aRet £ Nofirh’ QU5 SOFB)bSdéh products

s positioned on top of the top contacting zone_to

hag; an avgrage T;Aé\b efatanest e g’féfhv srusls feeds pedhamaveoragedotah NoYceontent of
at?]'?o'% 6 0%: of &gﬁ?ﬁ% éjfeE&] LOhifs rhhﬂﬂakflﬁ[ag a P-value for
urn ud

ace that [ nc | ng zones
the onide fgearudfiabgve 3.0Thé evqmgiheaﬂueﬂnmnthﬁ eachasrhderodact was 88-90%

of 0 eaid0E qonPR P ot e Toa AuFTPet ¥ CHhoanient o gacd frude product
w&fn@ﬂfﬁx%f‘thQWO%Qnt%nP@ftﬁb ¥ilde AcL Gl%a‘%?{agb der ?gar%gﬁeach

nB8) was positioned on top o he si
Grt!dﬂ prodmtm 1301111 7% ofithe AP gravityrof Elcmrpdaafe&d, whilecthe viscosity of

coff g BhostBPene R Aoberd o Rl o B RRER . '

‘ -E:tﬁihm@l M mt@étmta G&d@fﬁ%ﬁr\vﬁh'ﬁht%ﬂﬂiﬁnﬁg alfyre Size: -
Dis arrt;ew , e ca a ys 7, no “ lenu vna |um

ARS8 1o U 25 R geéwewofor s
antl tmentenwte:oﬁaedngams)j esbl—t @tettim stilfidirgahethed, chBI0t &ﬁmt

(1000 SCEB), LHSV wa ', and pressure was 6.
Sereafett%l methed pnd gach ce&th@teéwt @nalysis weygthe sw@a@%éescnbed in Example

%ﬁé’ e":a \gailga:g {tﬁ? gcilg%me%\f%fhc@ @&rbg&?(;@glc&ﬁcgﬁefeed flow

ITB.I nt al ne hours
to eatrh reacter wis 361 thowpof tHodeadtoptoate bbttora vf thedeadtor. Silicon carbide

acé)%g)t.agtglcgg(tﬁ%&)es ang&gﬁr e se ag%te{ggﬁg %3&&% é%greactor
coﬁﬁln“eﬂ B %’ntﬁ&{ngfz% ] Wﬂbé%%taly%i@}ﬁ%ﬂe éagtggéc ‘Ju?csﬁsée placed in

net hydrogen u e was -10.7 )
the ¢omtacting eongofadal reabtod, silichakl cartbide. wis pdsmoﬁxdtrm Itap dﬂhe top

net dr oge ke was naranefrom221
o0 B Rad sTaor ad teive 3 REPRARE Sy B¢h Feaglos, Bach
reab@Y v 16aded M6 afﬂlﬁdBng Birflace: that'lﬂclﬁf‘fémﬁi'e% hbdting 08 Borresponding

contacting of the crude feed with

to thelpyehwetzomey/the aqmamng:amat arslithe hettom yulppmg@ Theptradecfevd svas

f 5 NR/ 18t 0. 36
oteppit WARRE ok ool W e e ol ioiioaoiay o AN i n
ar @D%alﬁrﬁtﬁ%ﬂi&n%a&xcfb mbERR (A0 emPBlad PoitRAes o Eﬁrﬁdfﬁhe silicon

val ues during contacting, |t was estimated that
carbide to form the contacting zone. For Example 12, the catalyst was the vanadium

-

catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the
molybdenum/vanadium catalyst as prepared in Example 4.
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15 hydrogen was generated at the rate of 10.7 NnB/n8
(65 SCFB) during contacting of the crude feed and the
WAQRGI0a16T at al yst. Generati on. of hydrogen dur POE/US2004/042310
contacting allows vb [|ess hydrogen to be used in the

Con D¢ refating 5adint BXRNBles Jo- 1B AF RS et of hydrogen
todhé aalve fecagRsvigéd ate rehbr Wl 160 NEML® (1000 SCFBY, LHSV was 1 b,

hydrogen during contacting tends to decrease the costs
pressuecsas Y MPa(10dé.7 pei). Ahacontecting Zones waredheatedfingramentally

to 4G 30 e beffod AR AR HatBhRey R4 oY Thp pours for a total
rub hiade s8R0 THNrRf the crude product produced fromthe
i ndi vi dual nol ybdenum catal yst. Exanples 15-18.

Cont hetal preducteexited theeontagting zensiandoveresenarated ag deseribed in

Eapld3; Neb B p bR iR b (8RR 1 cach catalys
systeie sh Exaatle 2nat Wfdrogan dptakiengas 0 /70m*/aA¢!S5ISOEB), and the crude
odiigégsepar ation_nethod, and each crude, product

priuct pad 8 TAN ©f 6473, G Reammple d3 ket 5erogrn uptekeype ica range from 2.2-
3.§g{n?"éﬁﬁ§¢1§29ﬂ§é.9 SOPHandthi Gnﬁ%%pggdﬁt&% il %’gr %%tr%l%s §i%.3-0.5.

arts sriicon car
InEBxampie 14 idneinpicentactivgy afahecindd feed ovithtithe hesdgbdehamy/sagadium

BB B i S O U953
SEHB {18 0 RUEEDOMLR] the Ralde i‘@gﬁ%?%a& £TAN 28 féﬁ%é‘ﬁoﬁ P2ptom

support. Each reactor ottom contacting zone and
a t difronathe act hydgogenoptake Ahlues durtieg contactings it wias estinmeed that

bi d i Xt I i §, t ti,
hygfoeen iy Beteriena: teirrie D07 65 SR B hiprriiaing of he
cradifeed and'he vaRadi@i lcatalysh 0G&RRRidn o tivkitogdR Atrin® BatsctABGllows -
to serve as a preheat zone in each rfeactor. Each
lessdwdragen @ be nseddn the proeesa relativgto 2o esroostefdydrogen usedin

cop SRR M3 ey IR YEFRGR g PAGH 8 e
fot lass byalé geait dubipg Ten@stingteadd taelebrbieiie SoqPer dprocdsﬁng aGhude.
exa the vanadi um catal yst was prepared as

le,.
deschidifienally, eontaeb pEthe crydedeer with the molyhdenyinvanadivm catalyst
PR e VAR Fard Tt s 3 80 TAN o the crude product

pradheed fronethe imdividealhmolybdencandasalystng zone, with the
addi. ti at al yst bei t he__ nol ybdenum cat al yst d
Land an

=t

les Lr18., Contack of a Crudg Fe QIO Aoy anagiam & azalysta

; CLeili ) . _
QTR il 10 g ARl i conecing
zon®), cach eatalyst sui@ding siethogseachitdtatproduct separiation method; ahd@ach
B T W —
mgﬁé hdﬁ&arlﬂﬂ@ﬁ?e[ BSlul¥ riiﬁlﬁof;@ﬁﬁ%%ilﬁ’&i%iﬂ?&‘@to' l_npm%%émless

. The vanadium catalyst/silicon carbide mXxture
othergise indicaters | Therade fend flow to spclorsatiar wanfomdahetopl of the reactor to

I 7 Pt L t al [ sSilj '
et o S R BB SR B 5 petr o
setdk 18 a bbRordddppdr "BdchGedcdrtial alRitosh dodacting zone and a top contacting
zormla&ggenum vanadi um .15 catalyst as prepared in
B

) rethe catgiyst/silienadicarbidecmixityres weid placsd in thetodtacting zones of
each r)égu%f s{ll%gné: cr:grbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor, Each reactor was loaded into a
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was positioned in the top contacting zone. , , . In

Exanpl e 18, Pyrex(r) (d ass Wrks Corporation, New
Wp2005/06168 A.) beads (30 cn) were positioned i rCeasSkoos/042310
contacting zone. Crude (Santos Basin, Brazil) for

. l.es 15-18 havi the properties su rized 0in
LirdbirB faphoge it Inoioied Hhok JEethainBes eesPORRE fodae peshoat Zone, the
mmngé%ﬂggzgﬁggalfdtﬁ%gﬁélﬁr the preheat zone, top

contactihg zone, bottom contacting zone, and bottom
supporeaclvéxanigsle, the senadium Thtelyst wakeprepardd amdescribedint Bxdimple 2

ith,e of . Lhe cat sts in the presence of
a%ﬁ?%&ﬁﬁ%%gdéi@ﬂ#ﬁ%‘?iy%tg conditions for each exanple
wer emxkabipié P35V ddaitiofalfatdyHANREA caBife thiknil T4§E1H%ewas
rovided to the reactor was 160 NnB8/ n8 (1000

pog%%gyg ﬂtdihe tbhtgomicostaceg 2@nehwith sheadditimahosalyst tebgthe
miyhgn tactiVe Mg b o desoriied i Exepiple 3y, it piagiom
calalypeEilioehiecAibidt B une (1SR Hab Podifoneddn the tof %n@ﬁx%\/ﬁne.

a period of tinme and maintained at 343 C for a tota

r un IniBrempie 16,00 additional catplyst/silicrm pgrbisle nixie €3¢ emg was

pofhed R bty Snh b i b el Sy Re an
melgbdendiracarslgst peépandiDby'thie inetlcd d¥seidbedin Bidahiplé® The vanadium
addi tional catalyst havi pore size distribution

. cafglhyst{siicomearhide saikaure (306r afas pasitionesigabe fogrpopictingzone.
A ul i EB‘?%’ESJC?E \%Jﬂ%ﬁdﬁ%nﬁ ﬁ%gﬁﬁﬁ%x?eo%g&ﬁe B %zjcﬁac‘s pbsitioned in

cr properti‘es e change
the béttom centhctintglwons,awith theadditionsiscacilyst beiag thd metybdehinh/#anadium

oo BT Bl o, T el BESn e Sichi 0 o

w%%%kﬁ%gé@ﬂ{tﬁé tdefing Benesane. properties of the crude.

éed. Additionally, dufing processing, relatively
s maTh Exasngteokfs Ryrax4Glash Warke Corpedatiohne Newsrkobsb Aydeads (30

ecifically,.as sho in Table 5, FIG 17, the crude
cnP? §tsnosiondd ik SoMetk ARC To0r o the AN of Lhe ©

- Cr UGtul e ANt R BASHL WRARE fExhinpldd - 08 Ha\An PR Pe6pctties summarized
roducedegiilrl;j 5 Exanpl es” 15-17 epach had a t%t alq# i/\lﬁste

in dable SnF1G 1 7avantsd to thegpp afithoxgastar. dbacomie fotd Bewedithsough the

oreh 2P ol B Bile bt Bol GPordchf Bpé, il Bohbip P {fine
regetord Tht srudedekiowat dontdraipitie sach®of e €adllisth arithe predtiice of

g}r@gvity of 100-103%.0f the APl gravity of the crude
hyfrogen g2s, Copactingcondiiansfor gechyamnpls weiedg fellayvsy ratie of hydrogen

. L | 3
saf G Bhidk odprCtaEd 1d BB 3eaclct 3R 180 NI 0L OB o e it 36
hogrsamil 89 Nrai/atf (560 SOFB)for the ramakiikgy/time peAGY, IHSY iway 14f, and

the cr u%e I{/ﬁed. Fromthe increased viscosity and
presanee ps O MRp (1814 psi),, The contarcting zpprssyase bedted ngrespentally to

b . . . o ‘ _ |

oG GRS b ST AL 42T Hiime of 1400
howMfar i ous LHSV. The contacting systems and 15 the

O Sl dhihons e A piac of & Srude T s ol S et
catalyst having a pore size distribution with a median pore diameter of 350 A in

combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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are listed in Table 6 in FIG 18: The contacting
conditions were as follows: a ratio of hydrogen gas
W200se61667ude feed provided to the reactor was RED/US2004/042310
N8/ n8 (1000 SCFB), pressure was 6.9 MPa (1014.7

o B Qg B e et RO 08 gy
hyﬂiﬂ%‘dn@yfakéﬁymmﬁéfe@ﬂv@t@%bsditﬁekbased 20 over a per| od
tine from1l [f' to ', maintained at 12

o8 iperifically; @s shawn b Eable ATCHAD, the erv@sgwqcsh%é FAN-of at most

15308 R N0F DEBE s e G ol 3:/70 5 qrh ft8B) poduced i
Exabila3slist V7 eacH g atwtal NW/Ermmwmt of atanos‘l 44%; anogpgen content of at
het er oat oms content, and cont ent ?lﬁ nmet al s

in nme
mes 5%, mdmwﬁy@fatcmagt 0 relpgiverte the sameuppesties ?tf@? crude feed.

A'qu{fues Tor properwglg&g?ﬁlaﬁgnéfg g—lgr?eggtﬁlé%ﬁg?glgramyof

IWMMOﬁhgamIgrﬁuwlﬂf&edr&defaed. shown in Table 6, FIG

T AN T tantiashdn, Gade 5?@%&@55@%%%%%1 ¥ Gondiing Example
ISZJP d‘dbéf@?ﬂoﬁﬁct%ﬂi glgrééﬁéﬂjﬁ o= f and\Bidr&ased AP] @Pﬂwty relatlve to the

e cru product was 104- 110% of “the” Al
visposity axy:l AP graeity ofiitie cheledeed) Kveinghe inczgased viscodliR and decreased

A B bomB19 e P RO B ar BUPRERE ARt the crde foed

waQRiBRY Was reduced relative to the sumof the MCR

content and C5 asphaltenes content of the crude feed.
), " » Crn Ve, pns:LHSV, Tl contacting systems and

TR T e M

. ard fistbd BSTIMM & ROPEG.I1%, [Fe dohﬁatuegammmmas fdllews: a ratic of

tendency to form coke are being reduced. The cgude

hydragen as 9|the crdg fesdinipvidedhiodhe resctor 9)"39@.969 Do /w6 {9 SCFB),

prg,g}ﬂc Hﬁ%ﬁm%%ﬁn P‘t 78 8@& It&%“?@?éa%o Nt e ntt'%%tnﬁséwas 3N °C

(78[?11@ fo:ﬂ%b adial rah tnfe IanxdmmeeEU ]}heT]bIdSYLdtﬁ'mg contatéug wes increased
t he crude product 0-90%.0f . t nt ent
OVERRPEAGHRE % omEkla i%he %ﬁa@?ﬁ&éﬂhs%ra‘%iﬁ %anaﬂd%en the
L]-ﬁgb%%é ougg@&ﬂzd vaﬂ%n&%ﬁenemzmt hedoS0houre that a

contacting zone Is greater than 10

" InExamplepks, éhk drodmproductows analyzed toadsteamineSTADE viscosity,

demlbfpé’rfo Bt s conh beloobhd e o peatof mesl n et

safd NG Ehic Q&déldﬁﬂiﬁéjﬁeftﬁﬁdpe@'bdé tlﬂuthe I8V Was 2P8Z B! and at 20,7 b,
vel ocities greater "' allows the contactin

A‘tmges@bles aortthe pmpbmenreﬁ thercmcbsmeﬁ@ture shene &y Tablg 8, FIG. 18.
Vs hhdn TRBIER G 18, dncils R fonsFr A iniple Do AR rEuced
T AN 228 ¥ 3R8E is6o5iga8latite RAhO TANAEHe atscaslgobmhe ede feed, while

sites that have size constraints (for

tho APE By péthel aredecprpdudteessd 04-120% afdhe é&’f gtﬁwta ofthefaude feed.

A S5 Pl LE oAt A BB B0 o 1.5, e

MORS@htdpeshd 05 Sophalkdres eentaitmrreuieed tagﬁreha\:hengm bethe MCR
properties I|sted in Table 7 in FIG 19 was added to

conteat ansCotsphalteneseantent of thepmaeclsed. aEroathgiweightisatiq opMCR
coB%tngéoyést a‘f’spflﬁtegllejse cén\f@nt 40y {h%%dl[(]:gd £ %Y tﬂéMEi@ccht&ﬁ Gh& 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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hydrogen to produce a crude product.. The two

contacting zones were operated at.different

Wemesneset es. | ' . Contacting conditions in tBeTmmMImzsw
contacting zone were as follows: LHSV was |

enper re Nt cont 0
poReigy, Soig, o, iR BE uE Py TS B B I 996{*58" i dame
mé‘ﬂﬂ@oﬁe(&@&@fe&@@e silfiff cBhRftef e ke GroflubPaag 80:96%/0f the sulfur
si). Contacting conditions in the bottom contacting

Wﬂt@neomﬁéndngI ows: LHSV was 1 h"t; tenperature in

L R O PR S P o KBl

thand 18V shietgh m&oﬁtaﬁuﬁﬁ’mr(e];@ dfeater pi2in) 10 hes b@rhpbred to a process
p roduct exited,the bottom cont acti

(0% BAISAOF T 1D REOUES s BFSN W ACRIS Ppsperiesy The gbilty t

e e s s
10h oallowis thaeommdngqm@bé 10 esdrformed irvessels of radneedlside relative to

and C5 asph enes cont en Average val or the
copypzeially avai lecyosesis. p& ¢t Y55 FW@&“E’L#‘P% £ treatment of

: Lo cJ]ﬁH'
dl%l\fmt%éeg gﬁhelsgo g@%&%rélpeﬁg;‘ ?eor(rjes co%?g%&ﬂ&vg%?go OS%ﬁlts (for
exgmpl@oﬁﬁho%fmﬂnha]tenes per gram of crude feed. The
Y

. : i dl,an avr%rmgeThe
coﬁﬁ § ﬂ:?n?s aﬁhﬂ&h@é&i‘ﬂyﬁg V&%@ thh@ gy&éscnﬁé@m@cample 6. The crude

aspha tenes content ©of the crude product was at nost
feethbavirig thi prapsriies pistedtie TebleFontRiGt 19 was hddedta dhe top of the reactor

roduct 20 1667 PCT/ US2004/ 042310, The
anfl R B 1HE 1O SAUEOR £ e 1Y “ORRHK FAReS futhe pkanoe of
hy@fopeh € cefd criiBé proddlbt. Ofhettho cbﬁia@im{lﬂﬁk@ Rler®bdperited at.different
sanme netals in the crude feed. The TAN of the crude

EIBPQIEWEQS was at most 10% of the TAN of the crude feed.’

f i o
e onGdtRng boddifoin HORF oS P MUl s G HSV was 111
terhpatainge i the t@t}cofﬁaﬁhﬁﬁl m%ﬁra ?ﬁoasgo?ﬂé aggr;m gt(‘: hydrogen to crude
t ture that |
oreEBo QN el 10 SCBBY o Prosewth s GxUFa (BT bRz one
t enqSori iRl tt! ifords %%@{un@oﬁé%@ isefﬂggws LHSV was 1

content in cru ive to t
h'a emiperaterds thndmtlem ccm‘tadnhg zonerwas 3 EetC (6RIFI); aomatib lof hydrogen to

orif e oG 0P Bl b vk Y a0 T b

t enptfeabtdl SrodtleRftEd b Hoftom@hta@HRASTROR: anae;%qﬁﬁmcw into the
the total " potassium and sodi um content of the crude

gaprliquidqrhase sspadEscatni ’éleaas-\hqmde;ﬂmmsﬁpdratqr,eﬂhamtehprpduqt yeas
Se}ﬁﬁ%u@“ Oﬂn of ihe &ot aI Si rl,f“ and gw'fqléﬁeﬁﬁéﬁsglﬁ‘x,wﬁmdm
defé@rﬁﬁieal%N%&@?aﬁﬂﬁﬁéﬁé%fc@hteﬁf oduct m Xt ure stability

for each exanple, as neasured by P-value. . 15 Using

a | dvsrageaiapues farthe properies of eude praduet qhﬁgnqbrﬁm the wn are

s TR bl B Gsh R er SRl = BNy LARP R Sl Rhs coment

of 0.055 grams of Cs asphaltenes per gram of crude feed. The crude product had an

-

average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs
asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product
was at most 71% of the Cs asphaltenes content of the crude product.
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acids) that have a tendency to form polynmers and/or
conpounds havi ng physical properties of softness

e Mbs/063éd7CKi ness (for exanple, guns and/or targyrus2004/042310
Renoval of these conpounds at |ower tenperature allow

such conmpounds to be renoved before they plug 20 and
coat tThe total eontentof potaemmnyandmdmmﬁge emde prodyciowas #tanost 53% of

3 Pt BB B et BraP B Bt R, TR b i e produc wes

21 mdsP10% &f tiRf TANGTYECcrug€ feed N A P-viRie @i H ordfiglier was maintained

Slurry. A bulk netal catalyst and/or a catalyst of
tdwsinggpnteeting. on (0. 0001-5 grams or 0.02-4 grarrs of

cataly t r

o dutsidnen et iBERERRR) ol 6 HSRL R GH%is b, tom) contacting
ageiperamed that 18P loher ﬂﬁhhl%dmmﬁg cdem;mame of the second (in this case,
tenperature in a range from 85-425 C (185- 797

Bl o o ot caspbalisnprsaméen i the orude product
*wﬂa&g&,%é@lﬁéﬁwk Sledifn { e ofthie Hisgl 600 NnB/nB for a

errod o |C|ent reacflontlmeto

pr oduckdditienallyy md&cti;uncnfuhé corttdirﬂ of methds i metalsalts of organic acids was
sgﬁara ed fromt d/or resi dual cru

e cat aI f eed
e u@@g&%@@# %‘BB%P faél ezgntiglsy 405 exqmpl esrregmwgrm the total

SRR 4R gl S PURUEL SRR K B o
reldiroetd tﬁérmlslphmi d>ﬁhe mtakpmtsanm angll sotlivne comteritiod thererdde product

feed., Fur r.podifi.cati ons and .al.t
D HrcArbRled With §arIPRY iAot SRR e al RRGHEk o sbility for

Qgg}gggﬁ{ﬁ@tas%agﬁggg phidhecd in the art in view of
this descrlptlon Accord| this descriptionis to
a/%?bm

be corlstingiatbvess térhparstureafi njacéing zbse ﬂthStIhmoval of the high
unpose 81 WO 2005/‘5)6 667 P g}s %04231 ts of .

molkeh He TR LOmROIRYSRn MR “Rfefe zS’Fn}?ﬁﬂ%%%ﬁ]“ organic - .
Qf: dSPthathave aQbridenbptd My Pol hhd/bSc vag HM@% el
thlatpt{hhe forarrs of bﬁwe |n\lygn}?i|ibg?1 shomd!gpnod d?as cri ﬁﬁcﬁ properties
I9é pediinpss ard/erostiskinessk(@or example, grgys and/or tagsip Bemewal of these

PG A st e A, ARl e Bt 20 ey plug

Ry bt thevilgas, thaghby kaeﬁmﬁgmfcﬁfﬁhécaﬁlyitiﬂ@pemung at higher
invention may be utilized i ndependently, all as woul d

trempspaFes thatiare priitioned pfteithe Airst cRBtaghing Zzemer havi ng
g%ﬁ@Q 81, bogiaci BE 5 CagE ﬁi‘ﬁ&i hg&‘ anl_attLﬁgt WY 8 %Eﬂﬂérbéllll% metal
uatalysuancﬂmmmalys; of thempplieationi(® |000 Hﬁ(gl-mmmeo 02—4tgmns of catalyst per

entlon S ed in the f Iovvln
éﬂﬁ tﬁé gru 5’ H’@E laﬁoaw& S b aﬁ\snffl Wit the crude feed
Sﬁ@?éabf%ﬂ%deﬁﬁ@? c&tﬁﬁ B@%uct :uEa?eﬂfge onYrQS 825 °C (185-

catalysts to pro uce tota |ncues
782 °E), ptissype dnla can,ge\ftmm e 6ﬂlOtMEa,ccu1ddEt10 pf Ipdircgeni ssurce to crude feed

| i.qui ] Xt at 2§ he crude fe
RTINS i qerod of e At sbfibtent e iasig 1o pipduce the
eAldR|pYsdiRt, the crude product is separated from the catalyst and/or residual crude feed

using a separation apparatus, such as a filter and/or centrifuge. The crude product may

have a changed TAN, iron, nickel, and/or 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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havi ng, per gram of catalyst, at |east 0.001 grams of:

one or nore netals fromColum 6 of the Periodic

Ta Bos/6416570r nore conmpounds of one or nore nMetEdHUS2004/042310
from Colum 6 of the Periodic Table, calculated as

wei ght of netal, or mxtures thereof; and controlling

o igashing thoseskillediin the astthe gerraalmannep of eartyieg putithe iyyention. It is to
30 PR e B0 B PRIy ST AR s i oo aken
\a¢ erarnples oferabedinteast Bignamoandmeterialk@ndy be substituteddbnthose
a_crude product having a TAN of at nost_90% of the

Hhygtigtediand departhed heesin, REs BRhPrPARIsPSMAY be sRverser 4Bd cerain features
BFH LR B s ORI, PSR sbRBlF B st i

Bt]mam afterdravingrthe belteﬁtﬁﬁ this d%scﬁjfﬁtk)ndmﬂths arventiod. tlahanges may be made
rogen sSoyrce. a the cru ee avi a .sulJur
Bhecdemens ?Scrlésfgger_emow@f“@ foprenies Bopithe FPIHEANGyICART of the
Ghiifioh 86 descRBA ftht KWl ol 0gen source Tl ow by

using a ratio o gaseous hydrogen source to the
crude feed of 0.5-10.000 Nm8/nB to obtain a crude
product having a sulfur content of 70-130% of the
sul fur content of the crude feed as determ ned by ASTM
Met hod D4294. 3. The nethod as clainmed in claim2,
wherein the sul fur content of the crude product is
80-120% or 90-110% of the sul fur content of the crude
feed. 4. The nethod as clainmed in clains 1 or 2,
wherein the sulfur content of the crude feed is at
| east 0.005, at least 0.01, or at least 0.02 grans,
per gram of crude feed. 5. The nmethod as clained in
any -of clains 1-4, 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. 6. The nethod as clai ned
~in any of clains 1-4, 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 5 crude feed. 7. The net hod
as clainmed .in any of clains .16, wherein the TAN of
the crude product is in a range from0.001 to 0.5,
from0.01 to 0.2, or fromO0.05 to 0.1. 8 The nethod
as clained in any of clains 1-7, wherein the TAN of
the crude feed is in arange from0.3 to 20, fromO0.4
to. 10, or from0.5 to S. 10 9. The nethod as cl ai ned
in any of clains 1-8, wherein the one or nore Columm
6 netals are nol ybdenum and/ or tungsten. 10. The
nethod as clainmed in any of clainms 1-9, wherein the
Colum 6 netal catalyst has a pore size distribution
with a nedian pore dianeter of at |east 60 A at
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| east 90 A, or at least 180 A. 15 11. The nethod as
claimed in any of clains 1-10, wherein the Colum 6
netal catalyst conprises in &3dition one or nore
nmetals from Colum 5 of the Periodic Table, one or
nore conpounds of one or nore Colum 5 netals, one or
nore nmetals from Colums 7-10 of the Periodic Tabl e,
one or nore conpounds of one. @rampreg Col ums 7-10
nmetal s, and/or mxtures thereof. 20 12. The nethod as
claimed in any of clainms 1-11, wherein the Colum 6
netal aahedhpdt oft papducies i rcradsliproouctoneoyrighte

el ement %oxfn!a%]i lau@ucilesffgéd t\ﬁ%h Pcﬁ{el gglrr%re-r@aqla§¥§:|p4:9rproduce a

one or_ nore conpounds of one or nore elements Trom

Colt@R¥: Pyodict: fBat pariyifiscthalrede p3odutie WRANSEY e crude

cl aro@ckt Bs anighi L maktRrelatdl 25 wheamai 0. TcheMEethé dbe feed
25 ) S ri ' ddj t.i it] I
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di #avinsut pon SKpr et cabdlivaR . por ecdfitafettr IsRmsmelt gt or more
60 met s @torh €R3Lmnl 800A. thelferithec MRLDOM s & abb®dolmPounds of
any,of claime %_}3’frvmecro§.i rpmt(:hg Ctr %dSezgi%ggcilséble calculated as
conPacTedTh S bt ARt i g "Tore “f hat 18 on or colpled

t o vaholst PEhetelf aqd mixfuregstherrel merfod as claimed in

any of t Qbﬁ&ﬂ&l%ﬁﬂ-@onﬁlﬁﬁﬁé rbo?an&%gi B wSORP ol S@cﬁperg?ure between
contac i resence of a roge rce_and/or

o e 10t 3uf 4 pESTRIER SreaBer [ B 2R WL End i cPae seea
whdiew rhaving iangiquod hetilygspadsevelagdty figed consneliday zone over
mohgcalar. Nydeogen atudd seleet adhvial & N i SHibidosRhe@E of the

separatjopn of the crude feed during.contacting. 84
178 Rhe R ncr B A G BTG g, pTH Method
whesedn the nethod further conprises conbining the -
cryde prRduehn¥h tfy a1Lmddeid Rabin 9, AG-thafRecAr Wing:
different fromthe crLé%e feed . to forma bl end. ]E8 ts in th
The met FORFAEEIBY et o8 ETR7 8F TR IFAF MPe1O1 Forh, TigfYete in the
coppesmicagot re hgdmqgenf soucpradetiss wgudaifged rhagéng a sulfur

pr Q:gﬂgéntogf Qteﬂgaéto_opémuggarﬁé éﬂsﬁﬂﬁhﬁtﬂe@ngééﬁﬁbf crude feed,
heating fuel,  lubricants, or chem

. als. 19. The _,
met hod &SPICAT st PR Wdﬁf’?ﬁ’ig?uﬁﬁ?erfg?“ﬁ hBSFPoR SSEHRPE Ehe
_compaégsshydhi‘c@bhl dq:umggttlmetm Lqiedp_rmmctf Or 51190 0P @fd/m3 to
| N8 QNP 20L B frdlitt i hdvah§ d 8EFI0RSntedR of FR - IRINBE the

as clained in clains 18 or 19, wherein the processigg
cor‘i‘ﬁi‘?‘é‘?ﬁ"ntﬁf‘th%r%‘ﬁr %ﬂ.tqenaged's%s determined by ASTM Methdd D4294.

N 3. The metho’d as claimed ‘in claim 2, wherein the sulfui content of the crude
. product is 80-120% or 90-110% of the sulfur content of the crude feed. ) |
4. The méthod as claimed ini claims 1 or 2, wherein the sulfur content of the

. crﬁde feed is at least 0.005, at least 0.01, or at least 0.02 grams, per gram of crude
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5. The method as claimed in any of claims 1-4, wherein the TAN of the crude
product is at most 50%, at most 30%, or at most 10% of the TAN of the crude feed,
6. The method as claimed in any of claims 1-4, 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.

7. The method as claimed in any of claims 1-6, wherein the TAN of the crude
product is in a range from 0.001 to 0.5, from 0.01 to 0.2, or from 0.05 to 0.1.

8. The method as claimed in any of claims 1-7, wherein the TAN of the crude
feed is in a range from 0.3 to 20, from 0.4 to 10, or from 0.5 to 5.

9. . The method as claimed in any of claims 1-8, wherein the one or more Column
6 metals are molybdenum and/or tungsten.

10.  The method as claimed in any of claims 1-9, wherein the Column 6 metal
catalyst has a pore size distribution with a median pore diameter of at least 60 A, at

Jeast 90 A, or at least 180 A.

11.  The method as claimed in any of claims 1-10, 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 n;nore 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.

12.  The method as claimed in any of claims 1-11, wherein the Column 6 metal

catalyst comprises in addition one or more elements from Column 15 of the Periodic

Table and/or one or more compounds of one or more elements from Column 15 of the

Periodic Table.
13. The method as claimed in any of claims 1-12, wherein the one or more

catalysts comprise in addition an additional catalyst, the additional catalyst having a -
pore size distribution with a median pore diameter of at least 60 A or at least 180 A.

'14."  The method as claimed in any of claims 1-13, wherein the crude feed is

contacted in a contacting zone that is on or coupled to an offshore facility.

15. The method as claimed in any of claims 1-14, wherein contacting'comprises
contacting in the presence of a hydrogen source and/or an inert gas.

16. The method as claimed in claim 15, wherein, during contacting, the crude feed

uptakes molecular hydrogen at a selected rate to inhibit phase separation of the crude

feed during contacting.
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17. The method as claimed in any of claims 1-16, 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.
18..  The method as claimed in any of claims 1-17 further comprising the step of

processing said crude product or blend to produce transportation fuel, heating fuel,

lubricants, or chemicals.
19.  The method as claimed in claim 18, wherein the processing comprises

distilling the crude product or the blend into one or more distillate fractions.
20. = The method as claimed in claims 18 or 19, wherein the processing comprises

hydrotreating.
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