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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE

PRODUCT FI ELD OF THE | NVENTI ON The present invention
wqgemsriabdsy rel ates to systens, nethods, and caPargsSE®@4/042640

for treating crude feed, and to conpositions that can

be produced using such systens, nethods, and

catal ysts. Mre particularly, certain enbodi nents

i hed. her.ei el t d
SSRRMIG D, S T4 Pal RER UG crupE
product, wherein the t ottdk B ct includes a crude
product that is a liquid mxture at 25 0C and 0. 101

FIEﬁ/BaO nﬂ_lﬁqﬁ‘ fRyNnore pr operties that are changed

-——Te+aﬁ;ve~11régﬁﬁ%ﬂa;pective property of the crude feed.
DESGRIpEEEE{Ih e ti R b éxlelrd ] yARTBtSrtol dsterhd) aethald cargneatabysts for
gore unsui tagl e properties thaé‘bdo not. all ow t he

treatie frude fegdmed & 6MBRREENS Yhat cah B BiodRerd UsERuER: BeDes:
i i I it LEs:
e} AR IO R i S5O BB
systeray, naibddsdandaaiadysts ©o nporensoft hatdeferd to btotad praduchevherein
total aci.d nunber ("TAN') of.the crude feed. .
the b2 i A B g PR U it B G o ST dnvdy 101 MPa
and RAGHe RWhdte bRpEALES A8t 8t PAhndBAlBlati CORAR RRp& Y ?hﬁﬂrty of the
transporting and/ or processing of the di sadvant aged
crudefepdles. Renoval of acidic conponents from

DE J qiggﬁﬁgigggggkéﬁgﬁéggg i nvol ve chem cal ly
i onents with various bases.
Al BidRtR havE e @5heB uhQiiablegibpditésathat dvaot BRow sieckrides to
transportati on equi pnment and/ or processi g‘% .equi prrent .
be eqpomisallygranspneds proopesssckisie comuentionat aiitieh ais qpgymonly
referte Sy gs!“?l?sgava%mg@§ ’de?’nd t hus, t he_ use of )
corrosi on-resistant netal in existing equi pnent may
noDiteelvaisgeadadphdes nAtydhélade aadib odmpondnthtihbi dontdnrcositntotal

.may i ny( ,saddition of corrosion inhibitors to,. .
acid guinbgy é?ﬂt“ﬁ\géd’?gﬁfa%% et o isad Vaalrept PRy ViR & Fgiptively high TAN
mayRoBGERE BLoRbsibASE &b@@@&ﬁw&%%ﬁpg ‘Aﬁfﬁ?poﬂl% éﬂﬁﬁ)r%é%ctessing of

corrosion inhibitors may negatively affect "equip
the dissslyantegpr wedsss Rehwvek efdeisliceninmoments érogudisadvinteged crudes may

. roducts produced fromthe crudes.. D sadvantaged

v Ry G P e g 460 PR SRy S K Gt ey,

corrb£6h-giiSstanbifethlingf bé ayerlis n@hspoesiishieqdigeht taddBeprocessing
difficult and expensive to transport and/or process

equipsiepy Eherise af Porsionrigeisiapt nggl oftynsinyolapt dguficay gyregse, and
0) | 18 ' . N . t (PP

93 SPO Py AR ALY BN D ORIt e

Anokleu ncktivel to nigabio omrasion mhninyolve additioa bl omsgesidravikibitors to

. adverse effect on catalysts, D sadvant aged ¢rydes y

disaflyantaggd criskenbs e HARPYHD & AR @069581&5@3516&&#&%%3%@%

The fpl)lrg% (éi:%i)g'{&%gﬁé?ﬂlgﬁégﬁ héaly\gggagts)e%%tgeﬁﬁ S RPmERtQBed BYrb&Ss the crudes

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

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

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

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

may deposit on a surface of the catalyst or in the
woaiab/oesd3sime of the catal yst. Such deposits nmayCTASI®4/842640

decline in the activity of the catalyst. Coke may form

e I Y R R

for eg@fpleynitiel/ waadiama bed/ohieos.aDating ipfocasding bf suchtrudles, metal
catal yst contam nated with coke. H gh tenperatur e%
contgpgiagnty apd/ppcorapamds at metal AeRtarMuss s Maysicapsit pea surtace of the
tivi d | }st;
cafop 8Bl e A BRI ARS00, A0SR b RS Bl e
activity offtfeadatadyst.t S of organic acids (for exanple, calcium

potassi um_and/ oy sodiym). Metals in netal salts af )
or éalﬁff way dorpsandier 4%8?81% Faealp/ﬁsé%%ﬁ%ﬁ%@éamﬁ Figfyduring processing
of dig%(dg%%}(%{lf G M Be QYStﬁfQBY;@gétnb {he REQBRRSREvitY 6f a catalyst

esal ting and/or acid washing. Processes are
contarfiineted evithoeole e High fempecrtures tisashdiringrrogessd®nwhaynalso diminish

oo B B A S B Gr, aerem
depaaiitar®RRl chdiRs ol eidtade metal Piganéhl Jalhts of @%@hﬁé%{cids (for

nmetals in nmetal salts of organic acids rraa%/ ¢ osi t
e

. A . A eposit |
examlefcalcamn, paitdsyiuimangddir o dsimymddetblstingetal ¢ yagganic acids are
artjcles tigularly at t f t.he .c lLyst

not G se B3l Sp e chlo b5 Cpfer HORTRAAES, oy grample.
desaltihg B8k agidvashiab. or gani ¢ acids, at the top of the

cat al yst bed generally results in an increase in _ .

pr BEsEses e ooR RRougrachi watentingahpipcersevhen Beiplsin saetal
salts P Srea A VR tar P Hidsent P ER Rlast t&)%‘?ﬂ@?ﬁrﬁi §aﬂaﬁitﬁ’f?txﬂh?l§%§cally‘

0 gani c acids nmay cause rapld deactivation o
deposahedrythé¢ exteibhbafaendfthe damiyst esctaln yn el sales drogganicacids may

;. oxygen conpaunds reatiment facilities that proces
epogt PSRRI AR VERLLET DAERR CASEPERFIPLAErHAGY B the top of

" the iRt b Of2 BpaéBodon@Yidats HBF el dhetdisSa e AGESE

crude may encounter problens during processing.

- orgagicgaidis cat dhe/igp of termtalystibed gbremalbyereselts iganiingrease in pressure drop

oo SEFS1 T BL SEpEN FR e

saltsdif eaalcSaci®Rtyotausciapil deaciRdionyofeyiatiatd. on of et hers)
that are difficult to renove fromthe treated crude
anBlisgfvandged srudse By dRAl UGS RRERICOFYEPHEPQIRS-n jreatment

1 ARSI 00, o AR D 150

of oxtygen peagrhmng disdemtgped cesiei may edconyer popblentkeduriggmodcessing.
hyd bons, i st.ent titi .of hyd ' —

oS b0 SE0EL S RS B M e ctuin

comﬂgﬁl@gg g@@&%ﬂ&,@&%@& Snd/854Hidd £38mEd B?‘oﬁ{jd%ﬁbﬁ Bfalcohols, and/or

es are produced. Hydrogenation during
acidpfoomed by ngidatidn afetharpitbal drg diffivelt Wesnidve fume theftreated crude

o Fo SRR SR e eSS 57 Bl Bossig
trandi¥AAREEIdsS costly to produce and/or costly to

ransport to treatnment facilities.
Disadvantaged crudes may include hydrogen deficient hydrocarbons. When

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

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

during processing in conventional facilities. Crude
wonetsaesd3sty tends to result in phase separati 8aT@S2004/042640

conmponents during processing and/or formation of

fon R SRS iR E <ERPub P BRI el to weatment

facilileecesses often lack the ability to change a sel ected
property in a disadvantaged crude wthout also |
si Brsadyanigged erudeanlse Fgd e mebis Apyabilifyeduring pragessing in
' d I ' .
conEh B3R! ALARE, ChidHuatTRYy SRR xEeu CABHER eBRRkop of components
durinigeptocsssihAMnd/for forthiasadvinidaget]e bygeodvttd @Eor exdaniple hgduvgen
time, only chan ing by a desired anmount the content of
Smﬁé"er"t’aé‘?rnalé%‘f?ﬁ ©such as sul fur or netal

Co@%ﬁ‘&gnﬁﬂﬂél odeBsel BRe s heamiRgad & seRQE oroperty ina

processes for iInproving the quality of crude |
disadachdiaged erude Muthntt dlw sigrsBchntdp thgeging otte prapertiesvie thet he

) i ght . percent of ¢ onents contri buti.ng,t he, ...
disadfopfg R dE o Ao GeIR P ehiGIH MECUESGHER e Bpility to
signSRAAIEelidcd TENGAS AkadPhtape bridcenhilé) Ot theSathE ¥MABBH, changing

crudes due to the costs of diluent and/or increase

by adesites anmunhthe|centehicof¢eraid ¢ampanents ¢sus @s sulfigdirteal of
tdi | uenf. ttﬁ 3 d%sagava({}&% ed crude may, in sone

contdningls] Fide dgadyalleeed “li8%i 1ity of such crude. U.S.
Pagemt phNRssed f&rdmpRiving the Gudihpkdicrgte iatlude SdArd a AB8erit@o

. Meyers et al.; 6,063,266 to G ande et al.; 5,928,502
disadvgnfaged eradessto layer the weight peypent pfgerngasnts copffibuting to the

. . [, - 7 , .
B TRl 340 S B TR, B
disagrantagsd esidesgist to nige, coarsdf ddtalt patidorfinregsed cesgsiongandle the
disadaBiaard e AESS SRR S @it owls rim gome

situc@BRY, ld6@RALeI stabilR§ GR4RE RAldemany of the techni cal
probl ens set forth above. In sum disadvantaged crudes

ge lhb‘i.eBatﬁlg,nt Nﬁvéﬁﬁﬂf?ﬁé’ ite §bﬂ1®é<pr etpdr;t6,2%/,369p I\émftei,l-;
. . AN
ooeS I P ) SESROERL IR SEEEE AR .

5,897 goatd TRNteleBhIGES, SNTIO3BS Teichidysl Agand 81851381 to Tanaka et al.,
treatment). Other undesirable properties include

describe spiaps|Pyodssh. sipemptand srtalisiretor ParacasieR FYdRe nthe Rrpessses,
| I . .
sy BE TR Eotal S WEle e PO FnK, BENRLer) R IAR A B R
becaasldfanadr @fahé techniyad eroblanpsey fush ab&Swch properties tend
to_cause _pr.oblens in convgaiﬁ ional tr ans%&or tati.on

and Bimdizagy sepgediomdes pencaRlly hana Wit N hrioagRigy (for example,
relatg\%g); lggh %N,%ec‘éﬁc%ﬁﬁffé) tﬁe@&fﬁb ﬁﬁ%alglefcfuriél@ ﬁ&ﬁﬁﬁélt,pinﬂﬂg'a[’tgndency to

i ncreased usage of hydrogen during treatnent.
constinggelativady dargsamowitgef yidoemenh decimgdreatmentd @thehnideairable

need.for, i .oved. syst eng, .net had and/ or catal ysts
ProTRR1ES s P B el L SO PlRiae B gl
residdeO8tdarigallyl BINAR heteHBfnisARIctl BoRPEIAMRS mtAS e mefal AIGQF

a significant econom c and technical need for systens,

orgamistasidsandandirganicenygtly sanspaunds) . cSuchcraprytiesiené &q eapse problems

in C(ﬁlrvgl%lec{ntai t%a%ns'pcr)]rta%ioglaﬁgfcj)}/?rga{t%gr?tdfacﬂities, including increased corrosion,
decreased catalyst life, process plugging, and/or increased usage of hydrogen during
treatment. Thus, there is a significant economic and technical need for improved systems,

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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crude while only selectively changi ng other properties

in the di sadvantaged crude. SUMVARY OF THE | NVENTI ON
wOnvBs3ons descri bed herein generally rel ate POT/US2004/042640

systens, nethods and catal ysts for conversion of a

crude.feed t.0 total . pro risin C
morerﬁ{ﬁ 81563%? p r%#,leﬁ' U REEHES aésﬁbao r#f\s‘1 i %@%%@%’o n get%c;hg %len%egsff)
systeir8)V186thb@) sndlesekdlrdihbecaaichangs selgaaep@btiies & adBadvantaged
conposi tions that have novel conbinations of
crudewhito el seleqtivelyedhanging eHcE BrAPSETasiip the dsadvaatagit arded
' { nd net hods descri bed herein. The
&D&M IB%I'II‘ D J@?@e@ﬁet hod of producing a crude
pripdetions deapbédshengin gemsrhlbctdlalg ta systerds nietholiswent] vaalysts for

or, nore catalysts to prqduce a total product that.
conversion e STk desthin adoa adest CoRpEISEIER THAS Brdie ot eme

|difiefts [ doflWoflddh i i degalBy vefige t
embdifefe roftHiRAMPER. T i dREbAg RERMATR, gl e o
compicsitionathat st nohd\compiratipny ef eimporgtntstthéroint i Smeh womipositions can

nmedi ore_di aneter jn ange fr 90 A to 180 A
be OWIP?S& g“il%%\@’{: 37856%1%?“4 Iﬂst%{)éﬁ a%cﬁﬁﬁ‘ﬁg%m’é’r pores in the
POt B&fioflipadvidd3 Wi h&RodaprodusinB @ @udl FEBEAR! compriviny:

45 A of the nedian pore dianeter, wherei nwgore Si ze |
contagting richude ifend With ere atanere shtabisthip psiugegotadprodyctghat includes

the of i pESh SipetetRing A Ry O ST 3R A Sl Pt M
the dﬁgi? g@%d&%gié% epANWTar Bhdl 0BAMH 3t Rastdpief thenethlizts ASThg a pore
0 .

) et hod ¢ The i nvention al so provides met hod OL
size isEdutomyith agradins RrodigeIter ébApRRas: frm 990@%%11:%‘1 /ggwg at least
R Rk S i g e
withinh® & olithe nprdixthumtre diameter) witgtieth pars size disaib@Hn0Casndatermined

by ASTH Methot e woniro e capiaef s Eomomigdh puf Foiruts

prodgétshtag b BUN 9t WhdsPo@ R e RS hé LRAB YR, fheRin TAXSE as
90 A, as determ ned by ASTM Met hod D4282, and the

determzined hs ASEM/Matholh¥6dor e si ze distribution having, per

ar of catalyst, .from 0.000 rans to 0.0 NS
N R 0 e

cont#cling 4l cal R FeiSwitte b ér AbresalayRAedUTod@e ol prodiaict that includes
thereof; and controlling contacting conditions

h
the crysdgtprodust, srhgepin thesadetrrpdust & aligpigmixturg gl ‘icfé@g’fgé-lphé/ﬂ’aa
T g 4 .
L e T e
distrﬁfutigﬁ Q;ﬂuh@ijm@iamhpmu danptcadiat 1eas1c9|:0p£j i da:gsnnd:rmglt@cAS"ﬂM Method
cr e feed Wth_one or re_catalysts to produce.a
D42§% e st havieg t_%r: rﬁ’eﬁnﬁg@s‘_hﬁ‘ﬁ %?5{53@“5% G G Gf alysp from
0.00%P grg%{sll\{ggﬂ@tr &t gﬁ)ly%dkahlﬁﬂ,' Shdbrshfetndlybdenuic unds,

e crude feed having a TAN of at |east
calcllat8d amweight efimolybdbnom, ASTiAtDEB4heraof; hrdsenthigngéontdrsing

condiere st Bt piife PuOfrhalh AR ol of g @h oLl TN of i pruce
feed ATHYEINEE N0 6k AR B2mirRA byt ARTvELRINGIDARNI ng the pore

size distribution conprising one or nore netals from_ |
CoTherinventisi aldveprPeirpsoaiingthd sif @rodieéngor crde product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that includes

the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

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

woanisaetdsng condi tions such that the crude pro#aTUSh®wg/ 042640
a TAN of at nost 90% of the TAN of the crude feed,

as de & e| @# M%\/I@tﬁo&j Etégﬁ%ﬂﬁ %é’aadll\ﬁlm %um Rgﬁ%f'ze dk bution

SO provi

comlﬁfsmglmie,or QTP friel PomACuTiAan bi dfgheaPemmdﬂ:éT ﬁleledomn dirhn«mee
or nore catal ysts to_produyce t(ﬁé? prod t hat
compayafs efeaneos 10E¢ mtalniremfcqlur iRdiC 18 > N BaEs

there? ggd ﬁblﬂwlﬁnép%ttéépﬁg?ﬁyﬁuﬁ§o&gu@ﬂ thaPihd QP Brodhfihas El‘lqﬁﬁ\l of at

avin east as deter 1 ned by
mostlmP/hGﬂthEHM\T ofathel cakde Ifemis whereén BANtiRes daeahistd Oy ASTM Method
conprises: (a) one or nore netals from Colum 6 of the
D66%ber i odi c Table, one or nore conpounds of one or nore

et ﬁwfzﬁtﬂ)ﬁ‘ A8 #mld@s é’lfnefhaﬁ oPBfddasheE 2 EARIE aﬁ)ro‘élﬁct comprising:

m xtures there one or nore net from
contaSthg e fedd withe ofteor mdlre@a’fﬁé‘kﬁltseto poriacon tatal prasluapibainigeludes

of, one, or t al m CoI 10 of t Per
e g TR TR RO AT PR A Eph iRy e
the cRfdetrdPhavi TAR of Gt RBHA.3, ta@ dét@ltnﬁhecpﬁ’} ABTTM Nethadl D654 dhd at
arange from1 to 10; and controllln% cont act i
¥

leastonndf thesatlysiscompriags: (He@ne oumerpnei@ls orﬁaféolanm/rk%pﬁihe Reriodic
12 B b B SR P
Tablpf S?\hilRSesthéres Qﬁd ) oneé oﬂmrmetalsdl‘dmd@opmdumqf the Periodic
Tablg PR 1§ G105 EQIPBAGEEOR I EF METER LT FE PLRES g
T 5 S e e S o

ColugniT\Metil isain alr@gggtfrdin 3 to dfhndventelng contacing amrallm§uch that -

conppri first S he.firs at.al
e cpaTicis {PAndheht FRecith S et B it R gotn Ta
is asgegﬁn%é'E?ACS‘TMWhéHDme metal s from Col um 6. of the
eriodic Table, one or nore conpounds of one or nore

mehé tnventom absl pm’wdﬁs amethod obpradyging a Tapdeprogufic coap@aing:

cont§3ind P 20 T s P el SRR ol e Bt nctuces

the PhdeyR6MRE ithéh Yie crudd proéas tis @h@ﬂd griaare af 25 EIDand)O 101 MPa,
nor e rretalsfromCqurmGof the Periodic Table, one
the C@@d%%h?&@rﬁa%lu“ﬁb‘%o o 1eapied- Branddheoneey mogefqa@iy%%ml%ng (@)

2 ﬁr%r agrah[18 i fllhergsgpg‘% %35%% gnt r o‘le§jr ﬁ‘bn?(ﬁ.oﬁ@lt #10.06

b iFes I ng con acting
granafdode aymsors ucials framm (EdsiemnrﬁmfehanermdmtTaﬂa]s enclaNnok at

compls 0L AR HARPIB AT st Friod i aRlS sriedped as
weidht BV e8RS of nﬁﬂhﬁgsxl%re&OMD his@dnd @QLE]E.&' $hé %coﬁ@):at@]?@t having,

or nore metals from Col umh’5 of the Periodic Tab
per gra@ ofsecond eatolystp otilnais 062 grmas of: onppemenst Bieals from Column 6 of

Col of the Period or m xtune
the Kt oo pt v RERR Y 2o phEe A b SR of e
Perl&flc ahblk Casduldledlasia bl Fimdtdledam Bt tﬁ@reﬁiﬂ' argt @nuofling
upport material, as determ ned by x-ray diffraction;

contacnmgmed@pns Julb thea thel apade praduc hﬁﬁﬁ EAkh eat most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method D664.

The invention also provides a catalyst composition, comprising: (&) 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, a s determ ned by ASTM Met hod D4282. The
wOonvB3os al so provides a catal yst conmposi ti ORCT/US2004/042640

conpri si ng: (a) one or nore mstals from Col um 6 of

havmfggas tgaﬁ%&%mg Forten t&g‘ la? {d&st gr gfg g?a? d g.g]‘cina]_é%%qgm F support
matefialX i3 HedGmiital 8ot -ray( diffraation ppd IWhefaﬁ thid @ltalha\hian g pare size
theta al unina content of

| east Q.1 grans, of the
distrigwtion Yith paredipnenpre fiagiish e? #t Igast €99 gk as deerrpings hy rnle%[%y
Methdd T | ffraction; and wherein the catal yst has a pore
Sl ze gl'stri bution with a nedian pore di aneter of at
| eRisd in?@flioA alse Rowddéser aitaigd compdsHion, Menipoidindd 29 2ne Thenore

i nventj on aI s ro cat aI st conpos
metals iAgh CoOIH 6 phICdREOUE THBICOMaRT e EPRIROBBILEnS Qmore
metafsHfort @ollﬂlﬁi & ]pirﬁ*%ll%noel@ Tafle, JOh B GRITRYATS( b?_fa s@pforPaterial
nore netal s

rom Columm 5 of the Periodic Table, one
havimgy a thetaelurgina Icenﬁanimﬁ aClshsiifnl Sraos of HetzPeluingd pergaamef support

Qne o rmr.e oun of. one ;or, nore netals.from .
mategigh e g Re NAC R oA avhelan Fdan L te 8ot size
dlsm%{iéio@wﬁﬁ ﬁQﬁ’écﬁaIfﬁ%r@ Hiadleted Y bt 1Bas® 28 MAL as abtefrhined BOINSTN

| east 0.1 granms of theta alum na per gram of

Meﬂ@dwﬂ material, as determined by x-ray diffraction;

\% ]ﬁfy\igl\e/?élé)P S%Spgg\%t Q/ gatte%lgs@%oﬁpgﬁ{lﬁéa oé‘ﬁoégb'?g%é)%lﬁ% 'o?thore
metafkek&h Wohehh BT ﬂ@MlNEICHQBIeDéM mdieeonipoants oflored (ranore

rovides a nethod of producing a cataly conpri si_ng.
metagscfm ohynm 5 9f ﬁ}@&epom%b@neneo?rrﬁ%én%@&‘r LoNyah e the
Perlc%%ﬁdgfﬁ{lé /og@to?ho% &%H}(E)cﬁmdé/‘&ecfn%'d?n‘i En H@E’ﬁrohl €8P 66Bthe

a’.lumna an ne or nore O e netals
Pericgiidrpabils,ion gnivtueescheranf; é&)mestippayt ﬁ)ﬂ'@ﬂﬁﬂ@d\{mg]a Bhetd alutngna content

Periodi c Tab 0 or nore c ds of. .one,qr nor
of at e & SR AT oPOr B SO DR (O AGHar ggtormiRed by x-ray
diffrABtoh MRS IEH SRE catdl§@thad & Barkisn@ didhGoutiat @1@ lhwiddiah pore
support/metal m xture at a tenperature of at |east 400

dlaniete;r oﬁatdeetsofi?&ﬁ Agas drserorned bysAST ol P482cat al yst has

o TE FnENEE Siaprhideil Bt oF pBaTR ALARRE S BTRYE ,
comUilfg 2 WaBPért Yithdng Or plogd/indak ta forat ﬁﬁﬂ)}ﬁ)ﬁ't/métaﬁﬂﬁxmgz avherein the

catal yst, conprising: conbining a support with one or
suppatcemprses| theta glungpmand SopploReTerhl tha MFTaxE SATERTISHREP §F more

metagﬁ?lﬁe nﬁe}{l}l P%?%P&E)ﬂlctﬂ%iea oftd BB c@;ﬁgg ?Pﬁnenar HRore

S conprising one of nore rom
metaGofrowCdburah Staf dEhd:RHrlcﬂd‘J Tab]l'ea bt mjxtore thareofp heat ¢ma@ngjt}pdgheta

f tal's from Col e di
S e A R R S

! fitich WRARGhadiM forfdidheter of at
Catal?gtu%&%é%tﬂg(e:éﬁ n%@dtfsgrpr?lfen&%gggt tzzl(lihyst V\,herlel ﬁot h(le serord

leastczét)a&,)askiethasmadp@uAéTsMiv@thb@ﬂZ&iut| on with a nmedian
di aneter, of at as det LN ed b STM
o i A Videy E ARG CpEsoPe oAy omsl
comPIAIUCIPPoR withUHR o hiRddimbialsad T & bulfort/metal mixture, wherein the

support comprises theta alumina, and one or more of the metals comprising one or more

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

alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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contacting a crude feed wwth one or nore catal ysts to
produce a total product that includes the crude

wonrodes3zwher ei n the crude product is a |iqui BCWUSRMAB42640
at 25 0C and 0 .101 MPa, the crude feed having a TAN

catalgsft,p\glﬁerl)iﬁﬁﬁé cag‘?@%t % %I €5 Z\?\A ﬁ?ﬂﬁftlo gz%tﬁ:gh%l %ret@l*éh{éger of at

e size or e di anet
least 08B0 &t ad @asﬁrmﬂéﬂ)b}AASTﬁM MietlexdD428d. by ASTM Met hod D4282
and the catal yst having % E Pore size distribpution
c ohksy IN¥GTRIPnakEPEOYASHA Iﬁat gth AT BRRdugpe ArsFuse predick cpmyising:
t
contiSih S n e Fed % O r3fre SARRSF 1o AREE} o FRA GNP e Bicludes
the ciliab lpgoduot, wherdinithesridegedict 1sarict11mcbn11xtotel dt2§ °Cand &thHnMPa

e oSO VN o0 £ S BB R BTt e
dlstrlﬁﬁtlgfgﬁs rﬁ'&ﬂlarﬂy oré&AhMelB P49 0do ATheddtrvaRtd BNAN TN

rovi a nmet hod of producing a crude product,
Methodrﬁ#ZS@J an};l the catalastthawgtg shecparel size distritwition comprising ¥beta alumina
cat al

and GRRRLR: ey PR PUGRE B R P QB BB BSponas of
one RS %etal&"ﬁ%frﬁdldﬂuﬁah% St Peryd@cDatle, i0% nﬁxidrél;uh&e(bﬁ' dr e
at 25 0C and 0.101 MPa, the crude feed havi

n
conn@ﬂmgec@stacangcorxdn@ne sudethatetbeicmde pragustrhag %@@% of Mn@ﬁk 90% of
I ea r

the TAN &F g3 o DB K B QUBRNLEY ASTATMENG DG,

Si Tke ﬂw&ﬁt[dntulﬁol [6vided himathod df prodpecing adinalegireducfcomtprising:
| east 90 A, as determ ned by ASTM Met hod

282: and
contacing esryderfgedwith gpe 94@0@&4 fysisAdha br<dtin 664 FARP SRR Rource to

t
rodf 0 B O Akl BBk Ol o
liquid mgiamieat @6y §eanddottlaviRa, rﬂge cudp taed devisg @l ANaf attlhast 0.3, the

S PSS e S G A Tt O
feed aﬁld%i&ﬁt‘ﬁtﬁ%@ﬂ@’caﬁggw %ﬁ% 6i4e dtiehudisy $aih caBHRAtpore

Is as determ ned ASTM od E385. The invention
diametes of pirleast 884, as d@cmmdecblpy SN LMethpdD 83 androstigdling

cont%cgnglcggé glgles % 6?&% f:l“ hctfl Qk?e grg ?136“{1{1'& h%lgﬁc ulngg Bt 1[11105‘[
90%ITHEIET AN UK crudRed) dﬁdttdﬂ &dﬁéeﬂ@i eopemdfiotgani axygénuontaining

m xture at 25 0C.and 0.101 MPa, the crudfe f eed Ig/a fﬂg
compoupdnsesth thit theeryde producthiag am pxyeen SPNEREPL G MO0 e

t { t
oxy%eﬁ c%lm‘@éﬁ of tﬂ@é’ﬂu&@ feel %h&élﬁ;‘i}[g‘ﬁ ];SC:% (ﬁke\fﬁ’ﬁned%é' %@%ﬁﬁtl\r/]%ﬂgﬂ]])%&

nore net rom Co

and B(’:‘)l’geﬁ domeﬂtabhgdetﬁnﬂnadrbms&/ﬂdﬁﬂmd m3850f one or nore

agfraf%{lt?%; a | }%Jrg?ldg%ﬁ? i tl;g?id):? ggoldl%gljél(é @g:?l%edﬂaguct comprlsqng

cont &Hl a@rﬁdé‘ﬁe&%ﬁ%ﬁ& bPRoFOREHIF OB DroARD althdl prddidt @Hhtdncludes
I'y space velocity in a contacting zone Is over 10h

the c:tudaamddudh,evlmrmd ¢hqrrodriprodin és aliquidingkivsg at?Ss'C pgoR)- éf)l MPa,

e ATl DA AL S PSP B o v

grar@BPé’dtéi?ﬁ 2 16t 1001 §hnRLeBHGIoR thote Mt @hlghn 6 of the
rising: contacting a crude feed with one or nor ?
Perl@(ht: Yist anci oy mane compaiade ef e o mgrameEh fropuFelampgd of the

Per1€<§18 gj‘é@g u(l)ateac{ a x{l%gl% otfntn ﬁt Iljég( L#gseﬁlexterc}ia A0 Y880 1ling

er ern cr dde™ pt'd
contacting conditions such that a liquid hourly space velocity in a contacting zone is over

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

having a TAN of at least 0.1, the crude feed having a
weubdswe3ssent ent of at | east 0.0001 grans of subPCTUSP®A/N042640

gram of crude feed, and at | east one of the catal ysts

rising one or I
CoPRobT a0 B oBh8-EatiTHER P ahul ey
contdBEh@ b Srude FEBAGRItN bite & @bretcamlyBearin ald @eé%abé 6f a Efdrogen source to
m xtures thereof; and controlling contac

prodmmtptai preduehbt inglades t@wruﬁ@p@éﬁﬁtawbﬁrﬁgl th@ ﬁ@dé ppduct is a
f el
i o8 MR BB o2 L2 G B0t 1

crud€ Rt agtihg @ sullfirtonténholt lgass@acd yrameof tqlfur @emmnmf crude
nore contacting zones Is over 1Ch 1, the oduc
feedmduahlga%{ OTARE R AP BOTROHAAS TR BloTARIEH 1B COTaE 0 of the
r
g A A v o
PeriovheT gl o'fﬁhkﬁusasaherd(ﬁ’; encheantolng cAﬁtammgcdndmom emh that] during

sul fu nt. is.as determ ned by ASTM Met hod D4294.
contafae e EREF Gred dypiepmolrelles g SGCUEH G4 oA Phase
sepa%rtltﬁﬂ 6t ik Rl fee LANRY 'c%hﬁgtmgc GighRGouRY spaceeRRiIt) @Eshe or more

one or nore ca alysts 1n the presence of a
contapaing amseshwvemg@rh sﬂmmsletmocbmhmeg a TAdt of atprasti B’ of the

i Bl 5t 5 Ao DR 50 e or v

sulfidRenteRHiR) driddfee®Riiagéin MG wu:él detcitned b M 3 TMIMEthed D664,
crude feed, during contact, uptakes hgdrogen at a

and séﬁle@@ré@tltnwedqt@mmﬁhy AS th@é ion of the crude
f e?ﬁe gllﬁlfr tﬂ%ragéj u‘é:rgﬁlge% a-ll- E}%’b é’e og?}déﬁgm’glaitgunq% lﬁi’éfdﬂi{:@ %oﬂlprlslng
cont@c?i’mg achidedeal withdee lf)ﬁmdrevmatdhydwﬁirth@pmsame bvhe gqmeewdmmogen
of one_or nore catalysts.to produce a.tot uct
soureigProir adwal RrREIE #{?a achidsy Elk?ége ?l?focéude

prodBEtgg Y ‘ﬁﬁltl gﬁ%\ﬁé G b ATt 31 61 MPazghcp&nﬁfBﬂm c@QtltctM%%ondltlons

I'ng contacting conditi ons suchthat the
suchchatdiee dredaifeed, dioimgaontact, wpttkesthydragge at aseleptdd mtstto inhibit

hydr ogen upt ake,.c I,ti.on and then at a second
phasgys Og@f a%gdec%ﬁgfht"il%coqe}% first hydrogen uptake

co 'Tgé Iﬂv@ﬁlcﬁﬁﬂ goprabidbes aRtholdro?mrddueing@coiit Jrydiicogemprising:
upt ake condition, and net hydrogen uptake in the first

conthqtmg@g@melfpcchweth@m@gem Brihp Breseive 08 PRRr Mere; cAtFSstto produce

I t
woR AR B8 LRRIAAL S RSN i
mixfuleat 6 lﬂdfanﬂ 10010 AVIP 4 h e niry 1 1 g cﬁﬁ&ttn%)@dndﬂioak swoh that the crude
t he respective one or nore properties of .the c

feedripganiacKHB IV EROFOHA 411D %dzﬁﬁea ptake rondiling apd e a second
hydt%%&p\gﬁ% dﬁlo 9% BEQAYGH eﬁ:%@l&% @dnﬂﬂton%@ﬂfg@ﬁitféx@ﬁk ffom the

one or nore. cat ysts at a first
seconé hpdo gémmlﬂalieoddndmled dyl redohydao gamgata{e in thedlistriyydrogen uptake

SR S el B et L Lo,
decﬂeés‘?dg wh1d% )Et5U£1§:1 @ﬂe (ﬁ@n& g)%doepqe% Q% tH\éPc@udetﬂ}Sdlﬂ Hetlbe 8¢t at most

having a TAN of | eas :and controlling
9O%:®Iat1ae:tq thg IQSDWIIIVB ioo® QI' matfhprbjmtlei dfgh¢ emude fegdnt act i ng

{ { I th
© oTRE LT i BouieEF S melig gl Pt B RE S rising:
contI& gchfcrﬁde B tritB Qe behtd dalsds AhefirfRingératuie fullondd by

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

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

i nvention al so provides a nmethod of producing a crude
wonroeees933conpri si ng: contacting a crude feed RCTSEV8/042640

or nore catalysts to produce a total product that

i ncl ud . i n: |
e R IS5y oy B g v
contaf:ﬁﬁgjteﬁé}ié'td‘ﬂ@f: ?s dAShs0B0 &€ léxl;eashan(llhe secbhé ccnct)tadmgftemﬂerature, and
the cBidk PR EIN OF LGS Y RIva o e T AR Q6 TheUeg S he
wher%ﬁtl?klﬁ?%@zsr&%gﬁe?g{}?%m QEhBRDBcAEt @l s from Col urm 6

10 , one or nore conpounds of one or
noTle inedraion alsognuddésammetiod bf plodudieg a odide pradic comprising:
m xtures thereof; and controlling contacti.n .
contagHAEH eI S SLCH PHAET PG Celaats P PBHICE & e Hodugk gt fpolades
the cfifde gg&fucp %fgl%{ﬂg%n}_d%%r?éu& e 1efuididtgRMt 231d 2h19.101 MPa,

crude praéduct has a sul fur content of 70- 130% of the
the caudk fiend ImwinigenT ANfoftahteastrQd ¢hef eradk foodhbadng a pilki contgyt of at

et erm ned STM Met had 4. and,sul fur nt ent;. |
teast S0 et UL DRI L Ee atzn 2 Tta! dHe s Gt
compsR HRDrandFB hiteds fbmPradmaiond ik Periode: Datdewat or more
conprising : contacting a crude feed wth gne or nore

compoainds ¢Sans or onqye oxtale framt Gelamn grof deckeriogia Tabhe |og gEstuisge
d t, wh ' . '
s 38 SO 8 B A BB St T o
mosttaY% 86tha TAANodthe @tudedasd, afd the chide pesdidehdseedl faavement af 70-
resi due content of at Jleast 0.1.qr . of _resi.du
130%g phitheonlfen apaecnt eblde cats fard, M sisin G Jofs f‘ﬁ%m&la‘ffgbggﬁM
Metl‘%@%dé? %&@@g Oite AL §s AR AliSedl oAy £l Migthof TR0k he

one or nore conpounds of one or nore
meThd Sivéditiom «Dal providés aettod oPeradoding aTaldegproduct, comprising:: .

oL S L B SER SGotgge paes

the cﬁﬂdegﬁﬁucﬁ, QVkepdin il id¥NRfudt ea ﬁ({pﬁ&i thikt@Rdat 261€ £6 00D MPa,

pro as a residue content of 70- 130% of the V
the oretsi fedshayvimg @ BANOSS at Irastcd. Ldbe ¢radelfecd having aresidreTartensot at

s. det ermi ned by ASTM Met ho j ent
R R T e
compHisifh MO H&S ndetdle FoadColumpraosiiihs PeridlicTaide, queod toie

conpri sing: contacting a_crude feed VVI_(H; %qﬁ or nore
compeyndp pEers eranpiederials fran Gelmngh JdbePeriafat TrMHe WL e
Cl y
e SRS cpfRE Sl TS RIREL, pu b TA o
mosBO0PANS i TAN lo€ drteridelfeed, hiee andmigrofies Bahavdsitge oSO of 70-
content of a t |least O. rans, of V. . gr of.
130G S e et 57Tt BT Sl LR Bl

AS’I‘é@ WRdthotd 1!396% l%gd Qi IR IcBnidBt idhSddibr b AR TR Metioll 5307 .

eriodic Table, one or nore conpounds ‘of one or nore .
mefTaé snventoon dlsd promidgs e fmethvel dfpraduding amabdesproduct, comprising:

m xtures. thereof; and contralli cont act .
com g Lo SR oRae: FiE Chuns raffiRe 2kl roqugyhyt etudes
the GhdDbIRR %R reihiBe driibk plodhiéies £ ligela nlieeee attdseCrmddel 01 MPa,

product has a VGO content of 70-130% of the VGO

the aredet feed hafing ad AQY ofkt leastt ], the arude &edibavingd LERcentent of at

leasta(?.l greatmesror}q\;ﬁg p%}/ gf%%lTM c%b ehﬁ%gd, Q%&* Qt7l'east one of the catalysts

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

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

crude product, conprising: contacting a crude feed
woR0ds/0es330r nore catal ysts to produce a total POT/@SRADE/042640

that includes the crude product, wherein the crude

mospw%tmhé PAR éﬂtﬂyrrqdmeéa %B@cl%e gﬁxﬂg 139 O\@%éﬁbg,ﬁ g?f 70-130%

he crude feed having | east
of thee‘é@O antend bf thherudatf@dy slthWh@eme@Drmhteat Is\as deteninad by

0 Lt h one or nore netals from Colum 6 of the
'Asﬁgﬁﬁgﬁ?ii§§hi one or nore conpounds of one or nore
etk $nvenfibh Q%b ?éﬂﬂ/ufbs AmdthQ S1erb @ity of &RHE prodict, comprlsmg
m xtures thereo roduce a catalyst precursor nd

conta@ma ahgudh feed avith qrstor morh eataliysty ta producet afoyed tprqduet:thatsmludes
e _or, nore,sul fur con

e AR, B BAEpRulA AR b0 101w

the @aﬂe feoll hhvigg @aNNGF ht16asE OB Jadd A MGasEotbtiatatdlgs Grobdnable
product has a TAN of at nost 90% of the TAN of the

by: %qmlaémg@es@ppqrﬁ ¥ithippe At e Tptel e (oliwen oﬁ&e%@odw Table,
one B & %Cédglgpdﬁ\?mﬁ% ShelUr %g)lllg }Ifeta‘fé)ﬁ[{)) édl{ﬁ%h 6 o(%nlllealg 108 A "flable or

crude one Orf nore ca
mixtuedsaherpsf) duplodtidead catdigst pebesrsor; ahé f&hﬂﬁi@t}ﬁ rc@filyst by heatmg the

gpereln the crude product is a liquid mxture at 25 0C
catalysprgcursar 1jthe pr@??@%?ﬁra@ oF @yye ﬁl&@rrﬁ@ntalmm%%%muy bt dat

temp@fte telo§ §bO at: sl Snlst 1(1%991}’[9& g c%ggit ﬁygﬁhftﬁeﬁ‘#he crude

aving an gravity o eas nd at [east one
produft hdse %Nadfy\smstc%)ﬁinof the ff@l‘bn’éthe cruato rf&drret als from
CoI m 6 of the Perjodic T ne or npounds
G I35 piSEAHES S s e TP PgRT ot ATRPTSing:

conﬂ_@tﬁi crffle fled Hil&helol ﬁfo?@éatal%’cg tFRHOHAEQRld toh pFRINEARAiAGudes .
conditions such that the crude product has a viscosity

the wdesmoéu@ovb@ emthm@tie pEYmeis & liguidinigbre at20C atd).101 MPa; -

e SRS BRIBY AT A0 1 Gl OrRAES o

havihgenl ABMg@[V&tlyrbfAPlea@ nayindyat ledstashe & &lﬂdﬂdl'ﬁﬂs &ﬂnﬁﬁ]}g one or
Met hod D6822, and VISCOSIty s as determned b
morg gek @Jzéédmmrr@@ thrRsstorisnl ables onp Pbmprfe@r%pqrﬁ Qfdmé for more

metdl$ F}g FEMHAEPRS RV EIble, &2 %&t{u%ésqgere&fo PG ddﬂtl%gln%

crude w th one or noré catalysts to
contaatrgl copdrbr@us Sudhhhat thmhdmsdmm éas:a uﬂeos}mycad BZ.8,°Cwdfat mbst 90%

of thg Vigseiost B Fed fesdat f L8CHa B S R TV NEeAoAPI gravity

of 7@—1 10%T Q‘hé her gﬁeltﬁf)f B CRidE 2l %ﬁé&l&ﬁ@éﬂﬁﬁﬁ& as %Etermmed by
| east one cat al ySt ConprISIng vanad Ium one or nor

ASTM Mﬁih@fﬂ@6&22 \aadr algeepity iors dﬁfmmeésbytm%TMdﬂethad @2669

h dd .
0040518 s B L BBl

cont@amg(huﬁd@e fkd Qnﬂi 0RE ofBiofe EaRAlYKItoGrB®icRlaSotaPproduct that includes
conbi nations thereof; and controlling contacting

the cededirpdlesiswheien theruds predegt asj@h@wéwéturm@%%m (bF01gyIPa,
R T M e
leastpj’rxa\ca‘dgst eompridinglvamhdipmo dnle:bf(fjlgo? dbgqﬂ&ncﬁsl’ afdagidium, or mixtures
i Si c.contactin a crude feed wt one Qr nore
there&gr% 95%% Elrn‘i?%ﬂil,“é \%ler%r the addeional catalyst compriseg Qe prmore
Coltnitt6 Ereld19 A€ br m\Mleeé 138) %&9 %H%? @8 find & nfedid, g1 d

m xture at 25 0C an
combinations thereof; and controlling contacting conditions such that the crude product

has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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and the crude feed has a TAN of at |east O0.1;
generati ng hydrogen during the contacting; and
woanisresd3sng contacting conditions such that tReTaSa/042640
product has a TAN of at nost 90% of the TAN of the
Cr FHEifveRtbn NOEHBYded Hel N6 ising:
Met hod D664. Th%@;vme/seﬁ?{iegﬁ)dgﬁgg&d s ol qmprising:
contating @dciridy faed with onp poagrst catal paipto prpduse adotal product ghad includes

d e wi t.h .one or re.cat.al.yst.s to Qduc

the FAMIRONRE S R p R BHLE 1 Rt B el SiEr g e,
and the erieleetal ok QUL of &t 18ast DAY kéhdRtidgUiy@raden aﬁrixﬂ% MRQontacting;

0.101 MPa, the crude feed having a TAN of at I east
and gpnirollgygoptaciiegeandyioas sich thet theemidy prastueidmp rildiN gf at most

o/ V. i of nadi,um

0% AT o MFerle FRE RSB B PR BT M Methoa
Dé664.ondi ti ons such that a contacting tenperature is at

I eigt . 200.0C, and the crude product has a TAN of at

mod fe Bysptinn alspprerident meHwdof prrdveEE . crydrarreduet, paprising:

: t ' { i |

con R O R A o AR B ro A8 o UG Bk Btucies
the coglegrodiich gvhesein dhret aodd prodwct dy ailguitl eegituvd 4tl25Geand ). FadrdPa,

c ts.to pr e.a total product that includes the
the Cﬁ?ﬁ%@?ﬁd&&% ﬁ%ﬂﬁcﬁé leﬁsft%fe apd &agaﬁwaa getheicatalysisicqmpgising
vanafiiutl, Whe o oAdc Npnds O viaddil¥Ra or fllGurfel Hﬁ?eoff;%ﬁﬂ BAYINEe

a TAN of at least 0.1, and at least one of the
contashing|corditionsowph el agontagiingitemperotuge israt lvest@08 8@ paudntis crude

of, .vanadi Qr kx4, ur, . pr,o¥i di a .
prod s HASR AN O atfos? St 5 P b eBoCtind il Y2hhs os
deterggified byoWSD® MEthoddYdaded in a direction that is counter

to_the flow of the crude feed; and controlling

coRRGRPHIPNETNTEYidesse mgdnd of atodupiag erctitie NHedNet sompesing: -
con oo 98 08010 b AT e e 5o B o ot
the ciudegmédust) vélessin freavidbgaoductis hilighid iniputecdi b NG aad OrlvdeviPa,
e B AR GO AR RO AP umanapmnone
oS e e B By RO

compfriséng hlaxdrogen source gnring odntaatingethe eesiflow beimgakovidddih ke

aesGFRD s Sl By P i S 7 et ions
such @at Vi sz rod @t had X TIINESE dt keyse96% oR Rt TA of HeadidéReed,

c_atallﬁs_t having a pore size distribution with a nedian

whergigy A jingsedegrmaged kyaA3 TNIgdathod R¥664ont r ol | i ng

c ' I.Li-00S r roduct has .
TR R SRRIOANS MERa o Blodkfg BEHER pRIBEK EbPatae:

contacting ewtude ffeddnweitlc onder thee dataikarteipfodicé ¥idtel pesdticembt inSludes
as, determ ned.by ASTM Met hod D5708. The i nventi on al so

the cwds\pi‘rc?jiél.gt, whegsim c&dew%&isﬁdi%@mﬁge@ gelufeand 0.101 MPa,
the cARRREIHA0He, SANLAR Y BRAR 1L BrISEA ML bih BN AT 18R 00002

catalysts to produce a total product that i1nc
grame,raj destpmedid the, camipstecamprisingcvanddiupy, oneiet moe camipo st

%1' xture.at 25 0C_.and 0.101 MPa, at | east one of the .
vanagifti, PLPEUEY FSFIOL 47 ReatrRariim camust daViRg A EoEcTsliFBution
with @ inedfmaRtd dMbmeter of least 180 A; and controlling contacting conditions such
that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of

the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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m xtures thereof, the crude feed conprising one or

nore al kali netal salts of one or nobre organic acids,
wonesme3aser e al kal i ne-earth nmetal salts of onerPOT/USBI0E/042640

organlc acids, or mxtures thereof, and the crude feed

e ram(ﬁ crud ato al tent of ..
ol e S Lot SE P P B R eSapyne
conta@ﬁn?é Bidk GecdGhidSotf ordhore@amlysts 10 BRiALcgs aal pr@ﬂﬂt that includes
rolling contacting conditions such that the crude

the cpyde grasiuct wdergin te grodedneduet iserligmdaaxtuest 49 *Cand 0. 101 MPa,
ates (G035 GRS bl PetalhEbe A EplopRacifcium, o

mixti@Bskthatelsflthd@ubefdel coribeibing one oEinate akdli imetaf sad:ts gAomeor more
acids in the crude feed, wherein content of alkalj
organieaeifls, onp ar mokedlkalineesarth ingialisalts of gie s imere grgapic agids, o

mlxu%{agﬁg#e%f ac\ﬁh %’?e érﬁdéj@e élé[\‘flﬂg SPSP ﬁ aﬁ‘rsgti\é o 0%9&1 althtaBdrten ;5”3?

nvent1 on al’'so provi ucing a cru
alkalpmedl ahd alkaliipd- ee&*th‘tgetab i@t baity of ocgantbeacidsed atliedt 00601
or nore catalysts. to produce t ot al oduct t hat
gramg;gd seBEolIng C@lateﬁ@gpﬁoa%lefls Slwﬁ ithe ‘irﬁ @'ﬂfé Bt B content

of all#a:fl rgetlﬂ G ShicRlind @ Adtal T fﬂgnﬁe@ﬂ sgltslﬁjor%ﬁﬁo adidhEofGk HRBE 90%

cénpr|3|ng one or nore alkali neta alts of one
of thecommnt ef olkgh metal saridddkalinneach metal an andtal|shltrecfomgantc acids in

o TR o G U NG iy Tl S
orgaﬂlg qélds & deRlrMlincd Byt LT MQ‘f/IeﬁloK #iz1getal, and

al kal i neearth netal, in netal salts of or gani c aci ds
of Tlaet invention alsoquovdesy mthod gf rogiicing asruds mEodyct, epprising:

oG RS LRI AR ) AL Py o s

+the ciMderaluct, Qﬂﬁtelﬁﬂ%ﬁdetﬂiedﬁoﬁ)iﬂ liquidrbex tueef at B6 °E€snil 0.1t0h M Pa,

pore size distribution having a pore dianeter wthin

the cugle;ﬁquifcomfglsﬁgd]ng 9T B kil st lsalts\m &P PhINBEr ¥edg émds one
or mgﬂggﬁlfa'hﬁg 'éb{ﬂ? ndefal @é:lts%toﬁé ot BBk H¥aASINuVRE BRgI4 zl%?feof the

controlTing contacting conditions such that the
crudefead ha*png,cbm eranasf @udofeadl, atotal eorterdfof alkinh nietalpanall alkadime-

I k t al f id
arthpigh, il oL ALt oot OAPRaf prosU g o A5l 6 of the
catal?étl‘ﬁé\hﬁ?a ﬁ@lretskkermﬁﬁbutldnﬁwﬂl?ﬁ aledRal ﬁe dlﬁm@t%ﬂﬂiﬂi Gn@chres 00 A
he Ccrude feed, wherein conten i netal,

to ISQn%L veiltkat] 1ease 6@%otof thretptall numhermfmares suath@om sigst gjetgibution having

a porlem?t? xﬁ;ﬁipg% %P%n eesdl 1 &A %@Ee? éﬁ %ﬁre sIR& dlstrlgutmn is

as dedrBahEby £STRI Meihod D428 mitdoﬁgomng E:bltdectfngejdndmbim arh that
or nore cat al%)sts to produce a total aﬁroduct t

the crusiinueriist hanen foral gentprtod gl nygiad r ndrplikatie-cary glef%?ida@&ftfal salts
of or;g%réig aﬁhggf .'Q n%s¥§6%%f?ﬁe %o%te(?l?oiaﬁ alp %QJ— a%) gl ﬁaﬁﬁk%&fh‘&ﬁ@tal in

gram of crud
metat saitsexd brgmhlcaetmdseﬁshe GudHRe2, vghemm pomtami dtalldab axdtalpargl akaline-

B T S e S bR e
Wi e flveht 06[]9&%%@5 4 Hﬁtﬂoﬁto@ &)rcf@iﬂﬂfﬁgra PhdeRRbBRt, 'cBInﬁiﬁsmg

pore size bution having a poré diameter within
conta’-kﬁmg\ a@ﬁ'ud‘el’feechwdh ane pomerediatahpstseio pradhiee eitetalpducs thagincludes

t det d ASTM Met
the i Tty ffavqfrem@ e P S i Bt A8 e Brio1 Mpa,
the c?&dé &)ftcﬁmlfeé\d b YN0 IFeeohteaf ofalt 16a8t33.00002

90% of th Fe content of the crude feed, wherein
gramsj, Ang/ atéea@‘mneg}ftthq eatalystg bavangi perg size distribution with a median pore

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

nmet hod of producing a crude product, conprising:
woanisaetdsng a crude feed with one or nore cat aPgTUS2008/042640

produce a total product t hat |ncludes the crude

the p§F Sig %ﬁ‘éﬂﬁﬁl&m a‘%&% Ige'\y‘g ?%ef%t W?tﬁﬁt A]l ﬁl‘éévﬁg&% B‘{)x)étdﬁﬁﬁeter

wheréift PoRI¥izedisteibladd is ﬁEﬂétbﬁmnaifdy AISKAM ME@h(Rh]D#IBZ:erhd:(mtrolhng
in nmetal salts of organic acids of t Ugﬁét 000
contagiigreondaiong sugh et the e Prasyct hgs ajteiakhi qomgent o ai most
0 t
0% SERE NN B SR RPAS Bpd R ah PR Sniiheidaieterined
byASWNFﬁEﬂ%NEHhOG D4282, and the catalyst havi ng the pore

ol erinvation alsnarpadesgnehadal Bodutae BEis PRt sobRne:
conta?:g%‘ér) D8k ARG Gl ndre @ Egtsqg'g rddlued a 1l JrsddcPafincludes

or mxtures thereo and controlling contactln
the cada @rdduon svhstefrhthe Icatdetpln@:luct sadiquidoirgtretzag> §Ctapd 1101
content of al kali netal nd al kal in arth .met ,.in
the e grecshaving op ooyt ot s B Haf %%ﬁhotle?ltem_ et
salts Sp&g oitk a@tfds 8t gtchst 08601 grafd pad am STRneRIfedd, ABleddt oné the

salts of organic acids in the crude f eed,
cataly\d’usahzenlmg TporE SitTe dmtrﬂatttoalmthmmathan ant BuReter queat degst 1r$0 A, as

a5t DB et Sy PR 11 o g aiyion

compisthél SR Or MdFe hitRls BEmTCGHE i6Rd tige Rerlodi rDzI‘tﬂ)@j wat or more
conprising: contacting a crude feed with Q

compeamnds §ans of mqse pgtrdeiremienlamn grof dhsckertodin TEBDE%P& &%%mteﬁe

L R T

conteﬁ@ oPilkali nEtad, md@IkatmaS—earﬂi watal,; imetedd] satsl dforgenioamdsaf at most
re organi c_acjds, r.nmore_al kal i ne-ear tal. .

90% ggthescog nt el rﬁﬁt@]e @]%ﬁ Jine- %horgetaL jn Wlegg? ﬁa:lg gltrgrgamc acids
in th% E@g@ efed. RRdein®nfehtdint fedhp hid GikaR-cAihanaf, ithdEbsalts

a total content of alkali netals, and
of orghrketbmdemasdhtermmadi by MTﬁvét\@th@b]Dﬂ%Wof organi ¢ aci ds

t. | e S . OOOO n
CaFlrg q;%ﬂ?%or%og E)sg nﬁtlog é)%aro 8 tcl?%c% pvtnc@%t comprising:
contﬂﬁﬂ%@rénﬂiérfgedjWQHBﬁ@ér Abreddatall B&SH pz&ﬁlcé\a téta] shellwot fandludes
STM Met hod D4282, and the catal yst havi ngiagtdg)ol&iMPa
r

the csudzebr@ki@t, iHistain 61@ cwiﬁﬁrp@u% i b IRYFeAt fat

e R Gyl b, TRl 05 G PR RAY 0, nc

or mdatHliealinetearth Mtetul eailtstdf one of mosnetgewinteids,|dr myxtoestthereafhgnd
condi tions such that the crude product

the causistieert haying PRragf?mrPé cade fegdela Stulponizat ity Wtﬁ‘i%if?gmt flkaline-
eart{RE@ls 1? %eﬁ a(fi"rog%gl{lcg?&&s' &St P:fastEU 00003 tgra?t@s/ aPleadt I'dﬁe of the

conten and al kal I ne-€arth net al in
catalygtt hhvmghtperetﬁzeahgahmtmmlﬂd s iedisnegour didwetee efiat logsb? ) 4, as

t | | | th t
aetefipped D ARTYE T g TSR, and S ol uiabiediirn o o ki
com%@sttg,@gne%r?m&% meldl§ fﬂoﬁlv@élhhﬂr‘é (ﬁitﬁ@Péﬁ&Né Tgisle 2o g of

ucl ng a crude rO uct, r|S|n OntaCtlnga

compounde of emtonm@m nmt@s fmnn@rlem@ tb@sl’@lqdéc Dl fa anigtures

therqq% nélr{(} dlﬁp ?ct %§L 1§1§ﬁ sglrcﬁ]t]%iattc (% ;%é&%céh%&?{oﬂln

contfnt P AR @netal, and alkaline-earth metal, in metal salts of organic acids of at most

90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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the crude feed having a total Ni/V/Fe content of at
| east 0.00002 granms of Ni/V/ Fe per gram of crude feed,
wabtodswasszone of the catal ysts having a pore SPZEUS2004/042640
distribution with a nmedi an pore dianeter of at | east
. .230 A, as_determ ne ST 282 nd, t.
in o S e W S BT R S R R G AR S Rt s

of m%ﬁhﬂc asidemRrag dertmined by AR TMIMeho®DAB18.he Peri odi ¢
abl e, one or nore conpounds of one or npre netals

f r She wyPwim Ascarrovides Petethadiod ProdhICEE agiruds xpdipcdscomprising:
co 3306 ERERELLL O GOISREL OERTAL] AOBLUBH ot
the o\il\tﬁhdefpi’@duc% @?ﬁ\e/)@één ﬂ’feecrit)lﬂe’ }?ﬁb_&ﬁactd@zm 3@1{1“1 nd_f{tuté‘lat%Src’lgdah& (et0l, MPa,

erein | e._con n IS as er A
the qederfoel Iy asen vl I V{0 6 fomiew oljet aﬁrocn)fiﬂ%gg §ra§1%§ftWMF8ﬂ°er

granPbfX 138d, At feraﬁdcﬁle Q)'f%l{%{alys?somtiig;i }It;tgé 520 AlsBfhdtd vith a

crude feed wth one or nore cata to produce a
mediantpate Giarnetacof dtheast 230cA LabadetarménedriyceS Pviddethdd DARE?Z. eind the

the crude praduct is.a liquid m xture at C anpd
cataly Sy TIngIscRoTt Hes Srtatipe BN PT HgnBHa GRS FOPLColumn 6 of
the B3I TBRE 8he SEhbR c%tnp@ﬁﬁdsoclsfdﬁ%e R IRBiaGs B6th ToluBR6 of the

or nore aflkaline-earth netal salts of one or nore
Periodigdable, aanidBiresahensds; tind eentrallérgesintactihg cenditdensfsaelthat the

erud gt s SR S Bltor L aFh A ol gt o B oniy ptne
crud@ffecd! REER NPV AR Bhtedt islag dsterine@6H A SN MEsthaéit Db 2SS t

one of the catalysts having a pore, size distribution,
wi {The mvertimeaisqprosidgs amstirad Qpreducingasrudrpradugiscomprising:
r .

con TR T PR RAGER 5l e
the dradeyfrdéunt rviedeinh elnd crudeprodnetiis atiquidtuaikiyse at X5rGhar@l @ 0WIMPa,

granms to 0.3 grans of: | ybdenu one or nore N
the %qley%afiemr@&aﬂtmg{wre& il L e g et Organic acids, one
or ni%d MRABRWIHh AetdT Xk b Esheldd %{cﬁ@Bigtaﬁﬁ‘icﬂ@,rﬁrrrﬁ’ilxtdr&@thereoﬁ the

contacting conditions such that the crude product has
cruda feedthavingartvhtonsént apak gram obcrmifle fegd dofzllliedi metel, and alisaline-

nmetal, in netal salts of ., or i C ' of at t 9
carti e in BRRTSHE oo oas: FoT ebimat B3 bpdofthe
catagﬁﬁs%hvi\rl\ll% R poR! dte GERkibEHOT with@3nédGandsrél Siaintdr BE atdleakd 00 A, as

eed, erein content of alkali nmetal, an

d s

detegningd by &SdM Methast 282, andrihe sptakyst haying the pgreriize digtribgtion

i ' ' toi .
s P R G S L P8 000 g o
mol giRiERiih SéiRPr ntre hatybdeguia conmpdendseedculattd aoweight of moelgbdenum,

catal ysts to produce a total praqduct t gafl i ncl udes the
or mixtyess tsreaduand copfrellivg sonteiing paditions sedihat dheerpilgproguct has a

i N . ) A f V.

gl 8 B3R R ACE g Mol Pt ot
most9efrnobtheconttat ddkhli metabtaad alkialing-eathooetak it mofal selts of organic

.Jeast 0..00002 gramns t | t..one. of .the.catalysts, .
acidh i g e whngoofior EARUA TR SRR ERALREAL in metal
salt S NBIE! acis i8hs 1888lin@PoP A ST SRR Y. by ASTM

Met hod D4282, and the catal yst having a total

o Tjb deentiorcase providep e meghahofafrodiwing ayerude prodwstocopgibing:

ranms to0,0.3,qrans of: nol den ne ar .
conBEHRRRTEL 574 RPBE Oh e eedl e e 4fbie iodase that includes
the FRiyRPensWheEinthXEmbeprodnerie liquidnsixaeetyxs 4G agl 0.101 MPa,

contacting conditions such that the crude product has

the erudenfaedhaving TAN ofdeast 0.3 gad thaqrede feed having, per gram of crude
feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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the crude feed and the crude product has a total

Ni / VI Fe content of at nobst 90% of the Ni/V/ Fe content
wohodshe3ssude feed, wherein Ni/V/Fe content i sSPas/US2004/042640

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

oo SRS TSR0 s T LR A e

ASTRONVBHoS D232 Cﬁfdttﬁ@t:atzngstanavmgd&otfaﬁmdlyhfdéﬁum pentert, pargeam of
catal ysts to produce a total product that incl udes the

catalyst. faen D98 eramsded: 2grms e molyhdenyin e pr MeTecqmppyngds of
molyghéﬁltuﬂ{ Salhlafd AGe opm%ﬁ%dpﬁ) c%rgﬂ% i elfe ‘And controlhng

I’sing one or re a ts o “one ofr
contd&ﬁﬁg c@{cﬁﬁmis&ualc thdsthe onee produot leasal RaNiofet mastH%ef the TAN of

the onle Fershand ThGIc AR PRATEEF B EISIHLYY s canieBt o ot ST Q9% of the
Ni/V ﬁﬁ{ é}?{eﬂ%f)tfhe Qfdﬂ‘é?ef{de@ﬂereﬁlfNﬁV kel donféﬁ% Rlas dBffhnined by ASTM

neearth mneta In netal salts of organic aC|d
Metlmﬂ WOBeamitT@Nﬁﬁ)ﬁKHbt@mwd byahSI st Methad DdAe of t he

al stsc risi a or, nore als, from ..
TV bion APt asnethod BF dpiae & M Busish S Bmrgne:
conta‘?:tmga%rﬂe N ﬁltﬁﬁﬁ@d)ﬁn&&‘%ma%{s%ﬂ?r@u@é atdig pPeduc® dakincludes
or m xtures thereof one or nore netals

the cfudemprachictinvhetdin dfe cruds Peduch i a;hq]tacbmextumﬁé 26 Crapg®.101 MPa,

e KRR 5 P E R AL B e 0 o

or mbdtalleliat-ch@h etADRATTT 0RO oFiIbAS orfgnit adias, @ﬁilﬂﬂﬁfbsﬁhdi‘ﬁfaﬁnd
is in arange from1l to 10; and controlli n% contactin

the causigdead lemlgsm@rﬁl corient; pRE 2530 @BCTYHle fRedt ofllsaliametgt gpd alkaline-
carth 30000 mBay Qi ordIRi: Qi Bt B0k 00001 BABESDaltRd Rt did of the

I'c acids of at nos
catalgaf tcﬁﬁprmﬁg ih}@icl or metréinetadanfiloral Godiliinn é-of dliet Perivdical abld, one or
met al salt of organic ids. int

feed, .
mOrG GRS R L GhRTG T RSP Bleks FOTACHm 104 i Hesion el bl phnixtures

theregFtaﬁh (b) dhe B hitlre Rl SHGh (RGARR16 ofHedRrio8icARble, one or more
déterm’ned by ASTM Met hod D1318. The invention al so

compprunds dfeneormeerh oaktas fromdenlwinng 0f dnli‘fe;mémo“ﬁalp&et, or mixtures

tereGEBiey b 8 ThelSRRGH " Pt TR et TR Bl i

rangé frefe1 R WddRd corMbﬂ[x%l dontabeng€ e dk QaetCthal tﬁe arddle @wddct has a
m xture at 25 0C and 0. 101 MPa, the crude feed havi.ng

total gomtenizf akalivpetal, awshalkalnersprth matdaigrmesalyolio of eeanis a@fis of at
mostl\%qd )/ {)F @e Qgﬁttelgtr cﬁ@ll&h Iﬁgtﬁidﬁld‘ @Eﬁlneaeqﬂh %etéleﬂl%et?lns% tQBf organic
t'he catal'ys a) on r om

S conp or nore
acidsGaltheeruBe édeds hﬁer%rcbﬂténtbfﬁﬂtﬂhmletah endalkatineccarthnmeiainthsmetal

tals f of the Peri odi
salts g EBRICHCIdR S R G B RS TS TORa o1 rmor e et al s
from dlgﬁeg%&% SbvibEa e ‘3'1‘ ?roﬁﬁ@i‘n@ a c?tﬂ?c R6dUER, rc%m rlsmg

conpoun one or nore neta from Col umm 10 of
contzi%emg aahnmde‘lfa@i w;th one o mbmroaalystseln@mducme@teh pIOdauQ’tﬁiaamcludes

f ot | um, 10 .t ot.
the oGl Rodich aisecin s e Bt il Aliftar g e Tt nee.
the cﬁﬂﬁ%éd Rign %sélﬁﬁaltl\hN/Fé Bént&ltbg 8t AR @w@bo@? @ JfiAl/Fe per
/' VI Fe content of at nobst 90% of the N /V/ Fe content

granocbfqrtu@ feedidad fbledst onkef i nathiysty/cPaptiesst e ong 81 mere metals
t hod D5708. Th t
fromy QiGN BT IO BHOETRG CoBRyBe Hrandte fials fiom

Colue®bf tiePiiodic Table, or mixtures thereof; and (b) one or more metals from
Column 10 of the Periodic Table, one or more compounds of one or more metals from

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

WOnRoEWes933 wherei n the crude product is a |iqui BCWUS20AB42640
at 25 0C and 0.101 MPa, the crude feed conprising one

or r I I
cotoff 3L 641 LA R R 491808 iy TS S b
conta@ﬁngrecﬁrﬁhtwrg %ﬁd:lﬁha@&lél srude produxt htarsezstotah Nu/é/'QSFq cdnkemt of atdrost

f eed _havi ng, ram of crude fe total .con .
909% o thaiNAY I ARBta, of dherhacieesh %@%?mﬁ\?ﬁé@acom?w i3 defermined

b A?ﬁMI@[eﬁfod%%@' c acids of at |east 0.00001 grans, and
y one orf nore catal ysts conprising: (a) a first
cdllal inséntiohhtsofprodtescamethyd vf hadiicigg aperdegraiuct tomprising:
catal yst, from 0.0001 to rans, of: qne or e
contagiip Srde SHACCONLME @ TBPS eI ST e il broghst fpt includes
dufeom SoC 4am 06 09 fvp
e of B S5 SREB R, B AUE PEARDIS RELE By ol um g,
the crude tfeadecs)nqimsmg@m;a oamd)re{ dkalamstat salts afama oy zpre qrenic acids, one
secqnd cat havi er am of second.cat al
or mE afighise e tpeyl s opphe Beol UG ALY Bif Pl AT e
crudBfe@fl hhfiRg FRE F’% &f Fad Red, ANBtaP EortBHitf aIAR alend SandfaliGilige-
or more netals from Col urm 6 of the Periodic Table,

earthguétel irametd! sedts wé prganicatidsef al leass0.090Q} evagns, andethe e or more

[ ]
o P BP0 TS
from @, 011 t6 ©:08rirhs, et ddle or infbrérRictdls fradntGolain Grofdlrd RerwdicdBable,

of at nost 90% of the content of a{ kal i t? . C?ng_
one QTR CARPEEIdSIOT AR &) mosemetals dTong Giofugniye o g&*@ griedig dpable,
calcdlrﬂcad Qﬁewallgﬂfj@f h&g&d Rr %P{ﬂ&ﬁl%b {he&%@ 1 eﬁf&t(b% F@&'oh@l:dtal?ﬁt @k second

ne-earth metal, I n netal ts of ofganic
cataljm Ihdsmgspeagrzdmbﬁsenbmtbdat:ﬂystﬁﬁTMsi\/ﬁﬂﬁ (gda;nﬁﬁl of3@i8: orThere metals

venti o es a method o r.oduci n
From, MY R0 O BRI GRE SEPPHO A kPRS0 Gt iy g s from
Coluftin @Qf B PatiSdiY Thle! QIRMREEBV A ghifFhet B, BPMBlurkHkereof; and -
i ncl udes the crude product, whérein the crude product

contnoﬁlrg domtpmmg edanditione saeh that tb@Clalldd Pmdygllha’s’laéotak ¢patest gfjelkali

metaL @nﬁrgﬁ@i‘g a}h]nngetgg %bglretag:s:aé% 0 o[r]% /%Fi ac*f ab %oé’c?rotgﬁoﬂﬂg

contdiR bBhIkER |rﬂ§e$al ofndeMmelias-chieh e, da metalaalrtsj@f or@midracidsinele crude
thereof, the crude feed havi ng, per qr am of cr Yde )
feed daareingopisninf Alkitrasiel o1 alkRG cambastal, grmetal salts of organic

a(’ld&a]fslég‘fiéﬁgeas%&BYggmMeltﬁbdrﬁiﬁl salts of organi c aci ds

rams, and at | east one of the
carhé¢ jtﬁféﬁhdiﬁals;d]gowrl&“ a gethod of poatuaing sterudetprodas tcotpliSihg:

BTN SR PR =TN ST -

the cﬂﬁfeﬁ%ﬁd ct Qﬂ}egé?h mrédéﬁgro&ﬁ}ﬁ i @Hd}lﬁg 'nﬁxfﬁ?@:!tt@S JG%G 0l 13t edpa,

metal, or m xtures thereof
the oﬂﬂi@tfecxl tom;glsmgmrmair innge eldaldintata) ISEltSSQfdmetoh at0r¢ prganig acids, one

o R RAEE G0 s oAb S MRS b Rerth e
crud@¥dedHavig! Fer graan 6f @li@tded el Bomtehtalf allian Imalaéndsealkalﬁle-
of organic acids of at nost 90% of the content of

earttammal iin metad saltsaf organicacidsef ebleast ORO0Q] grams, prd af|leashpresof the
ani ¢ _aci ds

catalgftﬁ g'rl ng, ner granh?]%cagﬁlq/(sgl at eggtg(g(r)é]hgrcmts\@?ed’n% LR m%?@{n@ 15 1?5m
cmlﬂﬁn 6 b9 aRIPeriadic dBbleSor@sor edre kbinpeehds o f AET b ivbtchnetalDfidm

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

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
woi2005/0680330r nore catal ysts to produce a total POTASRDE/042640
that includes the crude product, wherein the crude
zone iPbAGUOth | endthkiceiifiebroduct Lisisen ®tal 2ontOE oflatkal nidddl, Afdealkaline-
the crude feed havi ng ram of crude feed, ot al
earth mptal/imrmetab alisof opganigt aCIKES Gloefcﬁ%@ Oé § fentent;of) tmetal
0 'y
and alf U AR TR 08 éﬁgrg%%cr%%{dé‘mrr@@a e el conent
of alk&lf rrfemg aRé alkathecdrtbinetal,amenetal sattrof ocgampoacidiss ef deierenined by

re netal s from Colum 6 of the Periodic Table,
ASTMM%@@M as wei ght of netal, or nixtures thereof;
a@‘ﬂe FnQ/@ﬁﬁcﬁl Aléd\;&ogfaeé ARGk &%&d&i@%moamtcdmpqgh%
hourly space velocity In a contacting zone is over 1h
contachnga:mduddfeed:wuti@np pnnimet catalgstata poduce sitptel Produeiihas mcludes

at t. 90%.0f the N/ \V/.F nt hy
the crpagON AR R T ECPTOT it GG ET B et U By MPa
the crtﬁi%T%/&d\/Eédﬁﬁgﬂ pBEZ88: of AR fRVERItbAINEVAR dh@vi 805 1éast 0.00002

od of producing a crude product, conprising
gramsg airteast phnof the catald'ets hes @emgltam ofratadyst, @b least Q0| grams of: gne or

more &e%gsu@e o 12:6 eglrog cfe b éd&%é ?xdnl%éretac%ﬁmp%{lﬂ%s of. ope or more

metaléifro%EC&Qnﬁ%%f@helpéhdHRﬂTaﬁlﬂ&:alwwt&l ds eeisH aﬁnfega,l, cpellnxtures
ram of crude feed: an _oxygen_content_ of at Ieasiftc
theread; gUFongeding contagingronditiong suchdhatdigridhowe @ﬁpa%fve ity ina
a

conta §dis 10 Thd the S Hrodu R B o BV LR RaRh S mos

90% cffthé N&'VARy ¢omthing offthblceydedaed, ovherain E1/&’d?qmmtams 1sca‘s d@twnmed ,
nor e nggf $é0n1CDIunn 6 of the Periodic Table, or

by ARhM Mgt and controlling contacting ‘
cafdi 'n{\}eﬁﬁ?% SINE ProlvliRb 2 REh&T S0 dIcRHBUC &@ﬁ%oaﬁb‘co@b\‘lﬂﬁﬁmg
cont ent at nhost 90% of the oxygen content of

contactinghecrfidefted amtdi ok @1 proueleatpliysts tﬁcmroma@ aato@b plfoeiuctdbﬁtlmitldes
0 0% of. | fur, cant he

the crigeRiFErOY YR ‘Rorean P BEes  dlbiaThihaS o SRR g

the crg&sﬁed ﬁ&kﬂn%fef anCOiredy febd: a@%x@@érﬁct’dﬁtelﬁedf a)YeASTB001 grams
Met hod D42 he i nvention al so prOV|des a nmet hod of

of oxygesdang; sngylfr eenierd of pblgasi0; 0004 gpAmssefiy i apd aldesshgngof the
t
a4 P SR ALY St B
more th@peuridd ef preociunbreirsetals fiomuCdluninG odfthe Aeribc Dablejwt mixtures
0.101 MPa,. the crude feed havin ram,of .crude

thereqf i contioBingIcoNRPNE SR ARG AtchoRitbe frudk rogigsdignan oxveen
contegt; om%‘ Oﬁjtﬂefd*? o &PEInesk onhe %Fudle?&%lt afd 1@@ Quddpp@dtuct has

f¥0r, ‘and at teast one of the cataﬁ%
a sulfumqmem Dﬁ@O-d)B]Q%@rf threoyudfuneerdérs of theran@s! feeds Whersfin pxggen

conefSh b SR 1S SR SRR SR Bt

ASTpra%@g@gwr eof ; and controlling contacting
condi ti ons such that the crude product has a total

Ni Thy/iEeention elea prayidesta methed olmwdicingrcngle profacte emmpEifing:

d h
consl 5L e A D R P e
the cﬁl&@ odwbreivBErBinNhé M/uﬂe pesHiceRth liqﬁldaﬁlxd&é et 78 1eshdoy 1 NSVIVAa,

od D5708, and sulfur content_js
the crude feed having, per gram of crude feed, a total Ni/V /F e content of at least 0.00002

\

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

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

provi des a nmet hod of producing a crude product,
WOoQoFrics3ng: contacting a crude feed with one BCTISR®@4/042640

catal ysts to produce a total product that includes the

more?ﬁrogfﬂ)ﬁ}lgésg(gu 0%% ’Oﬁwgén 131'6%1 tg@‘ﬂ%{gm{l he éﬁ#éﬁlg I'iO 1C Céﬂlg lﬂ)!l‘ gnlxtures

there6f A kohtRYlin€onpicting condititu Suchﬁtaathescmhd@roducm hes aDtotal
__nore organic aC|ds one _Or nore alkllne e% n§

Ni/ Vi qogtesf ofwanast 996ral e JUNTES conteas 0 Flgp cride; %ﬁdgén {h8 crude

pmd\aét%ggﬁ&éulp& Ehisterot pRe; B@H‘ﬁk SfifuRBhit @%gtnfa%q@&, wherein

content  of ,
Ni/Valf kadntene fsaistdhten’ﬂimﬂ byiAS T t\M¢thed D508y fand sigéimi coneot Wsis

of, at t 0. 00 ranms, and a residue content of at
deteflfré‘a%tbbgg%w%?% g%‘téél due and at |east one of the
c aﬁ?i%% Lrﬁloﬁodg%rcﬂréblﬁgs PRRHRE o Bf RIubRE Al cPuder ﬁH@it@Ql dédprRing:

Perio , one or nore conpounds of oné or

contanting arveddel feedt wnhpmbmmnreesataﬂystsnte pPediico ditetalmariothact tlat includes
m xt ur r eo contr ol I cont act.i,ng

the QiR e tereards ot Rl SRRk 233c ap g 101 MPa,

the cﬁﬁi&tt@é'ﬂ cdp ri%irgﬁrie oFRiR alkal thetdl Kalkd d¥Rme A hfdréBigahic akids, one
nmetal salts anl c acids of at nost 90% of the

or morsrelkatineshrtl hietdl sa tﬁeqf@me onm@reapizanic geids nr mpxHsesdherepk; the

eGP B P02, S0l DO 2508 8ot Mo
cartl B6tal e me D t8Rf ofgahlteacitsudat feaad, O(md gwingy, enda esittue Rbntent

of al kali netal and _al kal i ne- g&@ g,et al, i.n netal
of atdegst @ 1 grangy @féﬁtléueaé‘tl@l gt lpast gue g s CBV%@P&’ION’EPH{'P&W

L

es a met hod
metgly ol Caigma 6@if lttcbqunrodd:uthb,le oonpPxtusss mlg::reo:fomda@mtmgmg

crude feed Wt re.c r ce a o
con o e B S AL e BN B o
alkaﬁﬁheeﬂhqﬁ@tap frpl‘ﬁb,'ﬁl sdl® of ot dafliel adi d¥IoX bt BstBOYLEE B cament of alkali

the crude feed having, per gramof crude

meta‘l,ea@ld all@hnesmtumetabnn aretal galtsgaf drgande a@dSEngthﬁd@feed the crude

i du nd a t n
eroc it iae e el b I MK B TR fophn B o SRR feed,and
whefe Bt BPalRile nfetal Ml heksrt el o hiem) sﬁtsﬁf drg’@uc acids is
Peri odi c Tabl e, one or nore corrpounds of gwe or

as defemnined 1y & Msthodd) b1 St 1d EBApRoRent fsdietegined by ASTM

t hereof; and controlling contacting
Meﬂggon%%| ons such that the crude product has a total
Ni THé heventdot asd profidas a mediod3FYrafuctnge drhde\@rﬁéucttmmmtsmg
of the cru g(bfeg and the crude

coniReiREd AR oM EBOVE 6 PR AL G PO P B OUH e ipiudes
the dr I\E&ﬂprgm Neheddih /i gﬁd@ﬁﬂ%ﬁﬁ&tls h Bq@d ntkefues i 13ed v ARTM/Pa,

and residue content is as determ ned by
the o@tfifl’d\ﬂe&&hdtt@ng, PEBAM dfteeuderfverh hirevidier cootept ofdtdesst @1 grams of

residl it o1y RS o b on BREME b BREa e ot e
catalB5sR @Hﬁl?rﬁ eh&br RoRAMEhIstA Colehiiél 65tht Peridivdable, one or

pr oduc erein the crude product is a liquid mxture
morg topownds afehenrroaremials finm Goluma 6 efdbe qustlt Sillg csmaixtures

ther%locfi %gl cogﬁgﬁmg corrlrtgct:ttang co%dttt%né) guc%'tﬁat%e IREE pﬁﬁ%@l’ag a total

Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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. crude prdalnc‘uehalsret\é(ﬁ@ cbntcnm EAN0ukH9 Y60 bthe (MO Pertenidifd

or nore alkaline-earth netal salts of one or nore
organi c acids, or mxtures thereof, the crude feed
Wbamismgs%per gram of crude feed, a vacuum gas ®CI/US2004/042640
("VGO') content of at least 0.1 grans, and a total
! ; 570% a6@F Ent !;Qs

N R e L
deteﬂr@x@ltby%@TMMbiﬂhedMBﬁVysts conpri ses one or nore

metals from Colunm 6 of the Periodic Table, one or ..

ToHE (BSOS RV BFIRS PESELPE  FPulRTaR S SBPEfine
contatclaﬁ 2 @Hd@ G WigPbik or%or@‘céttaWs%Sto HhenReh totﬁﬂ?foduct that includes

contacting condi'tions such that the crude
the cmde guatuct) a\shen:m the atudequodiet isof liguik mlxturﬁeett@ﬁ °Ca1nd| 0.101 MPa,

al kal i ne-earth netal t ani ¢
e AT E ort el 3 4P PBRATL gt one
or m@rle ﬁ%'hﬁ@-e% tbtalBdidlof oh& onBbad orgait %mdé R nYRAkE tRGediSthe
e crude feed, and the crude product has a VGO

crudff:mfmd bavingfre0 2800k ashdaisedayactumeas ob((THEOC} ermient abef least
01 55TV SARLER T PR LR AFTL BB

orgafiB héilds of 0.0081 @hms adridst MastungaTitee @tdlgss c@mprdses one or more
det erm ned by ASTM Met hod D1318. The invention al so

metlon Gobiren fof thecPesipdisr dlse iy OHmETe RIIRSMBR Rione of more
metag 'C%;hﬂﬂrtl 6P e 3% i 'ltaao ﬁ’mﬁt d iy froﬁ‘ﬁé e

0 produce a produ ct t%ai |nc udes t he
contzfdhﬂg eoxmméhmlch Waeﬂlelcmdehﬁochmtl Has ptoted wontentsofallaligudtal, and

il 20 05 o B AT PR ST il Fege D M
metall %ﬁﬁ talkghQQ QQ% I%Et%f@n B sﬁts\é%rgéﬁm £ i8fthXrulieRed, 48d the

east one of the catal ysts conﬁ)rl sgsfo(rlle
dhererpietee

whe o B SRR by SO MEPOR TR e Pyl
metA M d G0AlihakhtNEe G nﬁ aetdl @atsmgm@mdssls ab d&tbmmédmy ASTM

crude product has a total Ni/V/Fe content of at nost
Meﬂg@h@b?flgt he Ni/V/Fe content of the crude feed and the

t .
Al B0 PR iR
contﬁ’cﬁingramrmﬁﬂfe&ywﬁﬁ'ﬁhé deinb e aRBRAY 1o Iﬂndhd&la/twanrodm’ttﬂm’u includes

is as determ ned by ASTM Met ho 708, Th
e biplbis vt ﬂ??e‘t"H%PISFlu‘ﬁﬁ%%i BFRGIAUES B oy DAERL] MPe.

the &19 é&hé\ﬂn df'&gu& fSédJ deothERIVYE QnRMe 004t 16RY ©00002
ysts t ce a total product that includes the
grams; a:mﬂea WIGS! umttenmﬁatrleasm Otlhgrams.Leadd aple@stmp of sheasatalls@m c@mprises
m xture 0
one BRI BFA TBRLCOPTG? B BF a0 T ke S PanbF Bmpos of one

or m'fSPer Be@{sIPdHh @oﬁﬁﬁtﬂé of RERFiofRIMAbR, kRmixieres &etkddf @i abntrolling
salts of one or nore organic acids, or nixtures

conta¢tmgeohditiansisuch ghag thedsu ea@r@dm\ham@tot@iéwll/\é/ﬁgﬁp@tﬁn@f@a@ost
o t al f
o0 NTLES R RE e LA LR or Bl o YD poment of

70- lgb%a(?f the¥€0 Qn{gtgﬁ Qitﬂ%lroal!f&‘g , feéd) dvnlgtelﬂl Q’&HB cortentdf ag determined by
catal ysts i s obtainabl e conpl ni ng .a suppor.t

ASTé\ﬁ MeshodF &0 rend Ny VY Fopanesnt i dstegminer DYFbs | Y etmé B0
fr ?Ir}rl]g&\%ﬂﬁm?%l (V?Iro%hcfég gg?elﬂ{bgls f‘}ﬁ;ocg.{&&god(’) ?rﬁgné togﬁéta&?npnsmg

conth&"tﬁfgeaoéruﬂ@febdi odihone ar apratarsystp teemodsers totah drodoetrithatgncludes
th
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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catal yst by heating a precursor of the catalyst in the
presence of one or nore sul fur containing conmpounds at
wea 20@mpea3at ure bel ow 400 0C;, and control ling cearaskiong42640
condi tions such that the crude product has a total
or morgq ﬂﬁe E[ %ﬁi La19%F Bhe oﬁﬁgreadrﬁﬂhé REdE Y hﬁxtﬁ?ets Qllleredfnand
organi ¢ aci ds of "at nost 90% of th
the cﬂﬂe tf@ﬁthaoﬁlgalbd( @lram oétmlde fadda titd abitaet afatltali meteh |and alialine-

e PR 5 0 DOl P ono
catalgﬁg % §_’?‘fvlllrﬁbf55c§ga ko8l rﬁ% £upPbEaRAtorRIr@ort tets 86/ O&dmn 6 of

Vet h The invention al so provides a
the PBBb(hO dalle, quead mpirn gomp@mu‘l@ of produmete m@nlp iffosp frglumn 6 of the

s R e et I P b 40

L & ¢ dnk @ nfdrérbul fukd
e et et
contzgmagnompclmsﬂd etd @@ﬁ)erﬁune@@mw 490 ¥:pad cortrelling 6?nt%&tmg
condlltéong Blllgﬁ tﬁ%&ﬁ%cﬁge produ %Is %étotjglegozltten? Bfalﬁgl% {'{E?arl] gﬁg r%h%régi?ec‘ ~earth

metal[Bh Hefal GA1RBF G@éahimhcﬁdsctff at @ sF#0% ofiihe chatehiegf abledi roetal, and
nor e conpounds of one or npre netal

CO| 6 of
alkalinvecarthreseli @ nrefBl wlts oF ongpnic geids 14 ﬂ’@r%%#so gl ﬁ‘ﬁ’g%%%ongem of
alka]% g}efbl Y3 2 ﬁIe ARGMESA] meBldn bR Jt*b?% i £ Ah¥Si dB¥rmined by

cat al'yst p’recursor Int presence of one
ASTMMeﬂicﬁl]}xLHlBur cont ai ni ng conpounds at a tenperature

bel ow 400, 0C, and controlli.n cotact n ons
SUER® EHERIPHSORUCD? BLIOH ACEC LB A PRl rbrising

conta @iy g%‘%ﬁ—%dg Cfe&f mﬁp She SPHORS catd1gstdNo/ prodiRe @%‘tﬁ dedt thaddencludes

cru rein Ni/V/Fe tontent is as eo erm ned
the doydeABTRcbilivodn DE7@Bde MdudtiveHguid mléﬂu%atr?ﬁoxﬂ ). 01 MPa,

the Giloe FIOTE Pt Shmant bt g ARETL P s Betat st 0 pgo02

grants, B 4tl1&8t 6@&&@@3&1@@ st dbedindieé waem&ﬁnﬂg:a aughoRBAitHEhe or
at 0.101 MPa; at |east 0.001 grams of hydr ocar%@r}s
mom\me’ralSafrm Cloluman p g ghe Reriedici tabls: SR HonMESmROBIEROTARg of more

rneta%lgp ?‘%ﬂ’lﬂ 610(%1’1%&{\149&1061% Tzib‘f@%tr nix Q0L Q&Ro ?foduce a catalyst

I'ng range distribution betweén
prec8rROr; Qﬁd &orchifGbthe Qfiabist By HédiinlyRee; catabybt greeautser intthapregence of one

b I h f
T AT T AN oo

cont%tﬁn_% (Bflﬁﬁﬁbgseﬁlcﬁ tﬁ:eft %&%rﬁ%@&h& ha8a ﬂﬁé&'N’iW /FR@bntghtedNa®most
oSl t1l on: | east O rans of fur as

90%ckeftthe Ni/Néditk @mteﬁsmbmmd@ deem MrenaNl/N éFeﬁsftontﬁnz iscps dlgtgrmined
of eterm ned by ASTM Met hod D5307, and the
byﬁe#}*gi\é?tﬁ%ﬁgﬁ%ﬁ a weight ratio of MCR content to C5
as giaki RS A90bRNMdeoh cAldelcBBpbsifiodhavihig et fraM@T crude
content is as determ ned by ASTM Met hod D4530, . and C5

compegitiar: taeh;es Oc¥Htgsams pﬁhyslgowlvcms b alingusnge distihytion
oo 2RSS o HEZHAVETL DI 50 PEENCTRS PR oo vt

bo1lﬁfglirdx@gefcﬁﬁﬁbwdnfbem&ncﬂ60n’m@d@a() &Cy:s 04 01 0Pe; adleas 0001 grams
total product that includes o o
of hydrocarbons with a boiling range distribution between 320 °C and 650 °C at 0. 101
MPa; and greater than O grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.
The invention also provides a crude composition having, per gram of composition:

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

condensable at 25 0C and 0. 101 MPa, the crude feed a
wORRsoesuent of at | east 0.001 granms per gram sCTaISREa/042640

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

i.ni 1 .
o SRRBA B ASTR oSy R R PRy B LM i
of MQIR @iﬁ%nt)t’o @pﬁsphﬂfbtnad: Sorftér 0¥ Gdkasn. 56whéreirhMG¥€comehtcs as
or m xtures thereof, to produce a cat

determlmmges"rw@thogmﬁ%g Ak rasphalipaes wﬂ%msrdg@%@ed by

StpRJogcur sor in the presence of one or nore
ASTWWU% cozﬁ)tr al ni ng conpounds at a tenperature bel ow 500

0 CTheinslertntalsol provigeconicthotliof grococidp tai couds rodirt tdoatprising:

the crude product has a MCR.content, of at st 90% of
contachiBe RERSATCONIES GRS P7B0r L 0 Frodite adstal RESc i ludes
the chﬁls gﬁ‘ocﬁﬁ{ @ﬁque%&g%%&@ tNQAIEABR at TH % LAY 6! 'Ibl QfPa, the

pr ovi s a neth produci ng a crude product,
crude:ﬁaemauMCR@ontmmfaatﬂaaagO aObgnam@ peeg@nvdf dudmisedrandet isast one

sts ta pr.o .tota that incl ud
of the P RIS eREr DGRy Bribit e AcpBiset HEBgbED pok iR T
Coluﬁﬁf@@f‘tﬁ@ Pk Bodit Taﬁle O&eaﬁdn&e 16hpdals of Bee 6f MOR heer ffom
MCR content of at |east 0.001 grans per gram of crude

Colufrgel oz the a’elaodm dable, armaixgires tereehttapipsiuee meatplyg Re@Bics; an
o SR s Mol R 5§ o ore s

contzhﬁin@'coﬂipﬁtﬁﬁis a@ﬁ tqapesuidbddie SpOPE; Bidaentolding contheton
having a pore diameter within 45 A of _the msgg r%ﬁ)l(/[e
conditiongsbey thatfhe eBida PRshust kasAMERqonfept of ¢angst 996 of the MCR

cont&gl ?ﬁ{y A&EL 2% ?&EMlW@R@ﬂ%ﬁqg as ﬁé?éhlﬁﬁ%f bPAKTREMethod

contacting ‘cordit1ons suc at the crude ‘product has

- D453.MCR of at npbst 90% of the-MCR of the crude feed,

wh t STM Met
PTRERASS 4 Bl SRS ST LR T

contR8ing W @Ok FRRE bi Kldre Gial PRSio RolRE aGb@MProdhict that includes
oxyg as determ ned by AS Met'hod E385; at nost

* the Cmudm&o@:camshmlnéhﬁ ¢rude producetas wﬁﬁmf@blew 238 rnd/B:104 MPa, the

o IE A B B g M ! PRt gt

of the rcﬁfélﬁﬁﬂlaaln@ ralsdiee ﬁ@ﬂ@@ﬁ‘i‘tﬁlﬁ@ﬂﬂ with\al Iﬁl@ilalppdre gta’ﬂmtﬁfm a range from
conmposj tion: at npst 004 grans qf oxy

70 Adiet 180 rh-rveith 4§96qu w;hmtatglggberéﬁ PRESS lm e@@y ﬁg%%tr@ptlon
hav1ﬁéJ B Rgtre’ dlﬁﬁetgﬁgﬁlw 438 op Mle%-ﬁ%xgﬁﬁ@ adnifs gx%}é erBin ﬂ@?é §1ze

asi ¢ ‘nitrogen determ he
dlstrMitlbﬁGh 432R8Gmirstd Hye%%TMG\/IEthgd dR82fand esntmlhng contactmg

con e e B e AR A B erce
feedD@ﬁé‘m exr 1§%§H$tbﬂﬁln@d ﬁyﬁwm@m@de conposi ti on

avi ng, per gram of conposition: at |east 0.001 grams
of The quwn‘r,loradS@pItoefrdW aethdoyonTHtitvehdviee, DARgAm eftcomposition:

ns of due, .as
ot QI UERD R eSS Py T AT NG B bl 0003
grarﬁsaéﬂ sﬁlf@xf aé\/a‘é%eﬁﬁﬁ&&w Atscrmeﬂﬁﬁmmn@ﬁ £OUEOB Bfm@bf residue,
least 1.5, and the cqu05|t|on havi ng

as determined by ASTM Method D530

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic

nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCRis as determ ned by
waSiigosesBod D4530, and wei ght of C 5 asphal t eneeTiUS2@8/042640
deternmi ned by ASTM Met hod D2007. In sonme enbodi ments,
the nv Vv ti
st LSNP A 28 e RS BB PRI 5 o
deterttified BAVASTMNetldIs4f eed that (a) has not been

treated in a refinery, distilled, and/or fractio allg
di ‘Eeg nvertion(aiyo prgeid Wﬁem@%rﬁ&wg@ BFHYA sition:

at leaasP 8 68 1 gran‘?srlﬂ‘ {.lﬁﬁr & M&Jlﬁ&fb}r@§g§i %\/ieggﬁitDQ%ﬁ 9 3R OQfgrams

onent's per gram of cru ¢onpri ses
of rebiylddf @s aeemed ay pSTM Metlafd D3 0 ahdithe:compositibn hgvingageight

T ot g o B eapte
a T%gf %éﬂ%t@blg', Wgelreﬂlng@N q§ 8¢ &ét%lhé&‘b}bﬁswmm 1966420&ight of

1 MPa, a 1 ng range distribution
MCB &t aseleterBoed bg m&wmm@awn and weigba of Cansphaltenss isiasg

ran di | byt ween 400 OC and 650 OC at 0.101
deteWBgde}e ﬁ%h‘%%eﬁléq%w of crude feed, at least: 0.001
9" R eSHAEAS RO HivBR N MscPprovides, i c6r8BEtion with one or
di stribution bel ow 100 0C at 101 I\/Pa 0. 001 grans of
mormgﬂho oetivds or h(anp%gl@s b@qqrcihng to e deveniion qreds ﬁeefhthat (a) has
100

not lﬁfpa }(\E%csq HLHEe ng glsg He gf frgctljoggrl i%tl IQd g@]hag rc@fﬁ'ﬁor%%ts

haviR€h Wa8bn ﬁ@&b&(éb@ﬁé‘m %G tﬁ)&brﬁﬂe ﬂ:eél (his M:faast 0 S@élmg pisueh of
hydr ocar bons havi a boilingr stribution

ange
comPUSHBGNT S0 OUSTHRI RGO IRSTRIAGS RFORDROISH OB G Which have:
abogilrng g%fdtlgﬁgﬁtgcﬁmt Rgﬁ?%gg(yg B0 dp%%l éB&hﬁ??ﬂf‘ge dlstrlbutlon

1 on 0 0C a
between 10@3C and 200 oF atz0.10lebiPh, Hbdilingranige dsstrilutid®n b@‘rwaen 2@0 °C and
20, 0.4 .t

300 531951 8B05 o0 20 vt eofien 95t et aphie Ao
MPJ\@@? Ssﬂmg?ﬂ%@ﬁﬁ%ﬁioﬁ%{weeﬁanedcwm@ed °Tra90;100 MIPAI 8 has,

east rans of total Ni/V/Fe per gram of

per gmmchd chaledeed; i) le@&’orﬁ)% lsgrems of hydrocgrpynsthpainga padkiag range

s T R TR s By BBy

rang@ dikeebtRAbetvicbhn@e °@tanﬂ 268 tC at a.10t Mﬁ‘a ofoon %ﬁartﬂy@f liydrocarbons
gram 0 crude feed FIOSGS OX n cont al %

having ebotmelsanes; dlﬁtﬁ}’uttﬂﬁlé?%‘f’efﬁe%g £ 7 300364 0 @élMg JF001 grams

of hﬁg?aa[% ﬂ‘g}{a in ragg‘onlllng ﬁﬁ%&%&ism%ﬂﬁo@ﬁetwgér%(% s@bhDEoERT §iv.101

one -or re organi c acids, or m xtures
MP4, laad 6001 gtdds @f(it}?ﬁfdcﬁﬁ@nﬁha\dn@a;bomng raziga dissabuttionfbeteen 400 °C

and 858 0 $61 Ming (Ao SRN & et T, Lot essh rotnes from 03
to 26 r1534 Jtonf’(? '3* b@r’co % m@?hz&rﬁ\ﬁhﬁ'ﬁﬁbmhﬂg AP NAYRMOY ‘td‘]at‘mﬁ)l MPa;

hods ‘or compositions according t
(g) ctdmmnsm/mnkelpva,nadmudaeldﬁwd (1) mas ati lsasp BOADOA Bragsf total Nl/V [Fe

e L SO 20 SRR P YA Lk 98,05 rams o

sulfmnp{e? %Fdn? Bf @8O fdel.Q¥) BRSat 1dabt (00D 08V IO bbr @8 lerude feed;
nore-of the methods or compositions according to the

(1) hiametdpast 6., grampref weadu@percgyam@é eiudg feede (roHeOTRRIEES AKYEEN
conﬁ%ﬂﬁ@gﬂl&yégg{aﬁ ocngtr @151 ér?et gr more a'ika‘iji etafasaitggﬁbnég&qg&%toréagﬁzt acids,

one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;
(0) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid:
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product in which the crude feed and crude product both
have a C5 asphaltenes content and a MCR content, and:
woadosaessg of a crude feed C5 asphal t enes cont ear/Uamm4/042640
crude feed MCR content is S, a sumof a crude product
asphal t ! Joillsi¢ :
B N L R
moretdTahe Methb8s @t conpmkitidadambrdig wntlé mveation, tthele deatl thattis ng
.conditions.ar%g%pntrolIed such that  a, wei ght rﬁ%$o of d
obtainalNERy sepaaRg nahthaAnd CORREURS JaRFEvolaitiehas napliihjrorg fegude.
copt ifoviled i &8 Nyith énd 6
2. Bt Sk g e o e B e
moredfihe Mehvidesconipositionb actatdigntoshe nventiopa mehed off contsting a

orud Rt S PR 65 RS ST A RLHORHS Tt Srocel g iy gfde
prodﬂ?/(éﬁ Qitioh thddrubly gé'eﬁgiﬁ@ cHRAE i)rc((ﬁl);t arh manea Cf B9phhlt€at content and

rocar bons; inert gas; and/or(f) mxtures

a MR eowtert, arldn (2 ersemesfzodtidelised Cs asnhaltenas sontent apdgende feed MCR

provjdes, in conbingti wi.t h one o
contbii gy bt TP PRB s A e ol Ris gk PRguot MCR
contdRENGd 20f cHRRtiRg ChRtidhspiéisentiotied suéH thatBids armos98% of S;
catal ysts to produce a total product that includes the
and/r (hilthegonidding cumditionp arerrenizellrfesurh dnt pavesgiraftr da MivRg

cont.acting zone ' I h
contfi3r Ay 08GO Gy ARl oSRHR Hihd Gupl oM range
fromPT.2¥d BeSor I.MtecDODI Nation with one or nore of the
nmet hods or conpositions according to.the jnvention, a
nelthesine gaRodBRRE; t_é%gl\’e@%ﬂnaai%q W@glél%rlﬁ gam @@%owﬁﬁ OBnhe"
mor?o1 L MR LR kAt 3l X&hlgoslgibn'é ré\‘é‘co‘i’ﬁ'ﬁiﬁi‘é ENER iRfenBol 3ShydtHeRlsodce, in
ydrogen source and controlling contacting conditions
whichithB hidragen soajceds:r(a) gavewm; (o) hudrogers gavy () oepsirrns pid) Behtt o

the crude.feed is jn range from.5-800 nornal cubic
- hydregarkens; g‘%@éb@#?éﬁdﬁ’é%%%?@&‘per cubic meter of’

cr gde s E8LSRRERAS! BE itehiibrON& Blovides,Gn 8dbmbidation with one or
catal ysts; (b) the selected rate of net hydro

.S | ) gen .
morelpf thk encitlods onteropositdpnsporading fgythe ipygntion 2 Peided gf eonggeting a

t hy. :
e IR SR et ) P e
prodicBwhéibi thderubly tHe@ gesontiptedke aiconiaeting tdnanha s amoimotipled to an

hydr ogen uptake that wi Il cause substantial phase
offskespdtcalityon between the crude feed and the total

pr gﬁj Uthe ngf)«jt)cHEle QN8 Gventich alg@?r&ﬁie@%l @8mbRaBorPvith one or
hy ake 1's

rogen up I'n a range tfrom1-30 or 1-80 normal
mor€ dbihe nieh@isor odbmpbstitnsdicoyding $o thredevauion caiehodhiag comprises

contaiipich rbfielony g o B atn PBREReR T sk s
hyd%o%gﬁ] sc;lurcé)inéi nfB8ing 20ntActing ohditidn® audhithdt: @) 8 sl o aQfaseous

gas and/or the hydrogen source is controlled
hydsbgen Beproototthe tiude feed g9 inat rengst fiemi G ravpel ebig weters gfigaseous

a range from 50-500 QC fotal  |1agui ur | .
hydgebar e o e e A B A RS AR nlorREAR catmtyss
(b) thBREBctEd AR OF rkt BdrBgdn uptal@ it GératolRA &Y Sfyin®d prliel [gessure of

and/ or the hydrogen source is in a range from.1.0-20
the hRlpgeptspuzses (e theantetoh Bydaecrawmdiplesris sHe gidPo GUAC BEdpeidas
TAN of Ieds ﬁlag IOFB? Bhd B0 hg«ﬁ}%&er{ fptﬁ%qme%g tHa o afdoBUt &F hydrogen uptake
that will cause substantial phase separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (¢) the liquid
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the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (J) hydrogen
wapi@ke3dsy the crude feed is at nost 80 and/ or PCI/US2004/042640
range from1- 80 or 1-50 normal cubic neters of
dr ogen r ' tth 1
hout K EHAE R of BE Py SRS by e Gl Bilea H B pRYBHHESH, o
at mé¥p S0 h30E a partial promsie dfife gds anblér fb]le/hﬁdﬁmencsnman is @mtrpued

crude feed; (1)the crude product has %ég gont eptl quid
durlrwcomcmwofw ccs@aqlze%%?ergw 1§ i # ERP2E a0 "G Hrelotal liqui
hourf%ﬁ%%%eo tycgrl‘% 55 o?foyﬁﬁ ARG Sol8Sisan ¥ deard 0l1-90 b,

V@O cont ent of the crude
and toed ﬂreséuﬂ& of the gas amﬁorpth@tiuhbgmuacenem alege nmeh-20fMPa; (h)

70-130% or .90- % of the res e tent. of th d
a flopiidhe Eyniie: ]}1}’88)%8? Stiet g oty o Somtere i of
the cmh%tfe&i) O§ H@Shrod @¥hadh O SE 769%0%f aMAT oftA8%rude fid; ()

t he ‘oxygen content of the crude feed, (la%
hydrbgem uptalﬁbéayptho dunde féedds at most 80 and/nt g range &Dmal -i80raslad0

d al kalinezearth netal,..1lin, me ts he
norrrgg cyRIC gpeters o OZ5HRET glllblﬁggeier %‘) g/rudor egt ( Jr%@igé)r%fluct has a
total NYBV/FRRLARAt $Tfat Alok©d (%, e kst SE0Corak kki 1084 eaﬂtemmu:alcpmem

in netal salts of org‘@lc acids in the crudgfe éjﬂ
oftha crudedbers (10 thet dredecprodiect hasd sultw copigntcd 100 her 8G- %2 fo of the

sulflg-fo tteﬁté)tﬁpe gruzie %&? @t@égg g@ﬁ%éﬁh&%@? aa\/(ybst:?)ﬁt%h{ ¥ 'f'(‘)t 130% or

at nos or at nost 10% of
90- ltlb% dﬂtﬁ@VSG Yordnt b thecruiddefeéd €d) the cidide PrddiGrt as)a redidue content

o7 Rl 2 oS4 B0 s
an og%ﬁ%)q%gbtenﬁéf rﬁ%g fat 1abst 7884, a@lgc{gt %, AP RosOf%, cﬁ‘tait1 st 10%

% or at nmost 10% of the TAN of

- of therosstgerf @atenantithe rcrudn faedr &v)ghe ¢muderpdoghas e t@abconteng of alkali

or 0.05 enbod
metal ARk PR T AL P COT B W DI sbAT ot most
50%T8F & Rbst 1108 STRAOQHSer® Of SIRAR ARt M Sllatitoeaiingetad, ih hestal salts
Invention, a nmethod that conprises contacting a crude

of ofgarid agids hn theerwle faesh €Dk -aplps oS thersandsded: g gontacting, is at
leas5§€g®,lt C I%g :jduc{ ﬁ)argsé \}1&0 ?%ﬁﬁﬁ@é gf?&t?t%st 96‘V Eﬁﬁ&t G0 0, OT

ng conmpoun a content "0
at m%@tl 5378 eﬂth@ FERBdIE dXgendes fuep atds °C s(s)mhd lanreld pmthiat hzh;am API

crude product has an. ox n_cqnt ent at
aravity O 8- TG PP BROH o er frad: iar D e progit s a
TAlxg gﬁ%tgrgﬁéggwd a%oét%%(yo %9&8&1030%)&9&1%%% %r%t ﬂlgst 10%, of the

SeSérTeta Sat of acar Oxylc aC|d
TAN of thetcrhdeafeed amhéoram apangedrami 00AE twd. Qa(th: tofPger).05 to 0. 1.

contai ning,c ounds es an. tal salt of
o Sn s grbEEERt, (e eatos S5 PRGBS B BTHGE ERn o
morQ k Eﬁ'{%‘ thetRddsr Qoﬁlﬂﬂilﬁbﬁﬁ 4eBorelBIFRE URABVERITA! 4 HRthodRhat comprlses
ine-earth nmetal salt of a carboxyllc acid; (e)

conmt’du@as trude éed ovifhounecr ofore h@talaﬁtg and @orzswiflg@wm@mlag Angigtions to

tal t |
RET e e
sele@@ﬁ 'éfghnﬂc%)@fgeﬁ beinRemtiofiredated bech thitlthd hade pwdectrh’a@ dtvokygen

content of non-carboxylic containj %or gan
contgomzfmli mepst 3% af thersyzgooenimt phidie caidedend; &) at least one Compound

non- car box n FDcBs;
or 5, BRSSPI L bt i
(c) &EHsBbIY dREnHARP @ﬂﬂh@ Prdanid Mg ctgaihing dompbgmdsalbemrlfscsmm
napht heni c. aci d or non-carboxylic cont ai tL g organi ¢
alkali metal salt of a carboxylic acid; (d) at least one compound of th orga 1C 0Xygen

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

al so provides, in conbination with one or nore of the
worbismds3er conpositions according to the i nveRCTmS200a/042640

nmet hod that conprises contacting a crude feed with one

or nore ¢ sts in which: (a). the cru f I.S
st QB P2 o P DB U8 g 85 et s
a caer}Eﬁfc deRITR@IALN (R théhll OWRE sy indst nfegnlafrom G6lamAd 2 of the
nperature and the contacting conditjons are

Perlebmﬂ“aldb,l (@the wotdemreduct has afcoptent elornaearbarylic eapfaining erganic
T R e S

co fsmﬂfd@ gethedtud fhéd: ahd/by@) agenst vpé ake oapgint donmiming corpounds
at second hydro en uptake condition, and the
in the éﬁ@é fead prigipftey ﬁﬁ@nﬂaplﬁhe%% Ak er E@ha@r{DP icjcgnining grgpnic
I r than the tenperature of the second uptake
OX”% gg@l&%ﬁ (c) the crude feed is contacted with at
| eﬁﬁior@ﬁﬂﬁnbédlﬁieﬁtsptﬁé alvgstien a@so profidestin benrrbma’a@mwﬁh one or

f ol | owed cont acti,ng at secqnd tenperatu
morg Hbthg BHARSRIOH GO BONUH RO GNE T BRFUTIFER LUREHof Rk comarise
contzuﬁfn%t (ﬁ&&g ¢4 dn€ AP RIRL é’etrtzﬁ ét§1r@&1h1@ﬁs(ta #HeQnife k@B contacted

e second contacting tenperature;” (d) hydrogen
wnhgaai;eamsor@e]fehemmlysﬂmtuaufgstctempaeturm fpllopesyl biyycdniagiéng gassecond

ene ed durin ntactin
tempeiaifie pspbe spatg eobdpRt P aoedl SRE RSP Hlacting
temﬁe?ﬁgretiﬁ’htalléﬁs?t 39toC) 18RS théh PesbdoRd cBhtatties @RMPErairedb) the crude
hydrogen; (f) the crude feed is contacted with a first

feeddm @IOIﬁ@It@anltb aydiogen at adfyat le@m%e@tqp%e &pnditien apdthen plepgpcond

i B R ) S i

°C 16W&t th20Meaémpdratule df thé sdcbﬁd ﬁ}lﬁtuﬂfccfrﬁlﬁtdm @)dhmndea&eﬂ g
of the initial crude roduct nd the sec

d | )
contaesedhith 4 lagBnS Rl SR AP RIDEARIG aeq bg Flicting at
seco%ﬁ%ejgpe-géurceo fan@{ e%ﬁttact%%(y@oﬂﬁltfoﬁg ar-g%lblnﬁ’f)lléd'k%ch Bt bRl first

pro contacting is perforned in a
conmmxgqempmmre mmnst 2(07C ot denithgsacendemtasting gemperatnre; (d)
ebul | at.i ng bed.r.eactor e feed is
hydRgre B s dougreind A isksniaching LB reed it Eoorfus durige
contaOiH28hd WelddntalbBn LRRdRIonSRe@lseadontryBédsuch ihat ﬂﬁ:&:r@de feed
nore of the catalysts is a vanadi um catal yst and

uptakesigidedste Qoﬁ@ndxfﬁt%?n@r@tednhb’ﬁr%ﬂn,e@dhﬁ rdaifecdds mry@ﬁted Yyith a

s B AER Lo HAASP LU R BESATRS ot s

1n1t1@196iﬁ<ﬂ@1§1@duc§1t arﬁl Wiadréin it iaitlhbogde bfddﬁbﬂhaga Trax ltlsﬁht 00641190% of
ters per cubic neter of crude feed; (1)hy dé@gig
the 'QéNe@fa*h‘e erudeisedgandrontostingel s dpitiglicgudernypdiick ardt éecond

catagfgspfo%g i ﬂ}?ﬁ\#‘c aaﬂ? WheRfRthe GA lﬂfﬁ&ue‘t Rad J*?Aplrcﬁ%? oSt 90%
38 “And gast aportion o e gener at ed

of t}teyliANgﬁ nhe mitthl chele @mdhelg: t(gh«;pm:ztmdg is pnraeed ired stacked bed
controlled, such that g flo

reaciiny €0 CPBACENES PREORRsAR a8 Shuling bRd Bacior Db frdadeed s
con\fa@@g vﬁ?lgaéqgacfd tMaPéataIlfk@ s&%&?{] At BoR¥Ef REBMe di¥ortnitfe catalysts;

crude IS contac a vanadlun1catalést at a
() dnkros tndrenﬁshe abtalystsana vanabiseycasalystyndithercrade &adistqontagied with

an e giartl o ss GRS 0L8 DY RERER rAfey esgop oy Bohiahith he
van&cﬁﬂﬂﬁ%aﬁt‘l%’f k) §ycﬁ5%én3§§éne€la@ed)£t: ol 18108h atrhiaie fidie 1 XWaielal cubic

enper at’ure; drogen gas is generated_ during
metcnsmea@uhmgletqr |q>é crude feed; (1) hydrogen is generated during the contacting, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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-catalyst andiihe supportds POIRES; ek

crude feed is contacted with an additional catalyst,

and the contacting conditions are controlled such that
woOhersadsh3si onal catal yst uptakes at | east a poPCTAIS2#/042640

t he generated hydr ogen; and/or (0) the crude feed is

sub uent tacted n,.ad nal a
pori§h SE B raligaraioare M PrBRBRPAA AN b BhF iRleuR suen
that /flI8wdTihe £dslieth Sdiedetibh aiat iwusee ille tﬂempﬁrtm cinde feedahd a

| east 180 0OC. In some enbodi nents, the invention al so

flowf the grasratedhysisrgsnn@)i the cide keed ik costtagied withp vappdlium catalyst

s B Rl R0 TOSH AT Y g
and hE coBtactinpadonkditivhs atertomibltdal su(:la)hat the fost talpahtursisat least 30 °C

supported catal yst and_the support conprises al um na,
loweg ﬁhanc,the segondl EauReraipchi) b t/&feg?n g IS gPRfEated g samAetng, the

crudcg %e%e(aqs C@Q&&FWHM Xidond dn i at y§{s tHﬁ(gﬂlg ﬁ ea@fs?ﬁg cdnBitiohB&re

I's a supporte Upport 1s
contfodied ls&ch tha) the laédmemdh oatalysnrumﬂqes ablepst |aspest1camfahhdgdnemh@i

Iy h h d
hydrgies @D s 460 PP, SRyt o ROCUaL Sgtalysta
a sec!o‘ﬁ Bég%ufg aﬁ&‘ﬁxe%@ﬁ@kﬁlﬁé &)nﬂﬁloﬁﬁ atedftroledsu¥E #at the second

| east one of the catalysts is in a fixed
tempmmiumrlsai leastil80°C.n the crude feed. In sone
oD e PR S S PRk vt ne o

mor& Qf%@ PhdthRRor 36RPEFHidHE Acortiihe tb EaRémdidn, @m@‘!hbb @(&t bdikﬁprlses
conprises contacting a crude feed wth one or

cont@qm: aerude fead Withappe opmoretatalies snvhichs) the Catabﬁb’é@rsﬂléﬂomd
!
cata. %& ag}dytﬁ% s%arpo%u Bﬁlpnsegea]tl g‘égﬁﬁf;i}é% §lﬁlf§l?fﬂ]ﬂ{1ﬁ§ titathif ro&ﬁlg

conpri ses one or

“zircdTiig d?iﬁieahﬁglﬁdsﬁﬂm Gaide, o sniktulé théredf) €)Rbe camlysx iSabhpported

one or nore cqnpounds tL one or. npre netals
®

a}egloelaqu't]éer campﬁxisggtwgltlonal catalyst
that g;%g%%%fh’eat(t@atéaaﬁ a t&%ﬁer&ﬁf&@b@@e 860 & Y3br todhithi$A8bn; (d) a hfe of

granms, fro grams, or from 0. 001-
at legstams obfhe catadystris avleast Ot ylas ahd/on{ddel leastons o_ﬁ_ﬂle@atatm@ isina

odi.c Tab ALy nore conmpounds of one or nore
ﬁXGEE?%PgﬂF?@ﬁ1%§F§ﬂﬁ§ 840 of the Periodic Table, or
M Xh Y6188 emBBdigRhis, l(h@ InRRHBK hISE prodfiRs O coBbfallBh #ith one or
from Col utms 6-10 of the Periodic Tabl e e, one or nore

morc ofhsunctbodsfor spmpoditipnsrascording|te the iprentionumimsthed figit gpmprises

e Periqdic T es
con AR RSO0 B PSS 4 B8R v (P Bl
suppoeli@ataBReorod bulk hittl enbsNds] thé supperted catmlyst orbuk metal

from Col utmms 7-10 of the Perlodlc Tabl e, or m xt

catalyfts (DFOMPTISFS PRESOT ISP MtARiTEM Q%{P@Wétlo qfﬁ&ﬁ#eﬂodlc e Table, one
I f;
or m%r?gﬁﬁp&m%%) u%nné&?g%algpg eagglrnlg g I C Tab er[Hagcﬁl(;abcl)er o
mixtiésethereof) Ghixics, mk grane oDeatatpst eat ieesad. 000 I gramEdtramAH0P1-006
of the Per i.c Table, or mxture ere
arangi 7 0B LOB D G P OHE PEIS T PTG RS -1 of g Periodic

Tablee Bhfgil I?OI:E%%‘%OU%Q)%G BPhRrLARRRURSS CRluries-00 of BE Periodic
metals from Col unms 5-6 of the Periodic Table, or

Table, mt mixsres Hereads (c) @cgl)xprmsrpm sEBousTRetals frony Solwnma 6sl0 of the
fro lum 5 of the Periodic Table or re

Peripfi i e Bt COPPRBTE TPaPERr GRS G i CBs 6,10 of the

Periodic Table, or mixtures thereof; (d) comprises one or more metals from Columns 7-10

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

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

of catalyst, at |east 0.0001 grans, from 0.0001-0.6
wgnreoss3933001- 0. 3 grans, 0.005-0.1 grans, or OPOTAR2M8/042640

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

Periodi{.c. Tabl e, .one or _nor f. -0 .e,.
sk R0 AP eSO e B TRAS gl 20 e RS
Tabl@] dlelir@sorkt REMmPOHnds(df bn€ ONPbtS@BtalyTion Colvmires 140 af the Periodic

fromColum 6 of the Periodic Table, one or nore

Tablgoprypistiares Biereghid Hatompsises prs; Imaote MTRIE P rlBmgs S the
-Periogi ¢ Ta r. r A

O e T

Perifdi0QabR, dr i:@irss thHorédf:-(g) Enprisersnobr more metalstirom Geluairs5 of
from Colum 6 of the Periqdi¢ Table, one %ﬁ nqg% fih

the Resipgisulrble. one GREI0ET CORAMIAR PEIRE 9 refF Bxsfalsion Glupge of the
. adi.c..T . : '

pe 5B 19l e BB R clh, GEOBE 07001 g8

fron00.600T-0r60grems,dnQiiu0d grafs, Ord5el. 1 grnes, oed.A1-0.08rgyams of: one or

mors o3 s, G BT BRI o 2 MLt £5 e BO1C or more
met%? @9 r Qo POBhE Perii€ TAble 'R RixtRERhSrebE; 1)t ohe or

e Periodic Table, one or nore conpounds of one or
moremretalsribal Golimorh @sheReriddic §able.me Pe moswi¢anmapide of epe or more

B e g g S TS, 58 e B
cataB@F¥dns € D001 -0k6edram8,TLOMI-0.8k £n §; QGOSN gragfs, 0.0TKE)8, grams of

m xtures thereof; (0) conprises cobalt, one or nore
one ebmstmetaloifom Sisdpmn 66 the BariodicsTabife PRSP mE§s)compounds of one

or n?g%% Oa‘cfse ﬁ‘o%éﬁ%ﬁ %Lgf‘th@ﬁ%'o%ﬁc ’f'?t?l@, (oa ?{[M‘iﬁer%f; gkg comprises

enum or mxtures thereo has, per gramo
one ©ahry sietald from bl 10 o8 tigrRenedierTabley mmdlo100&reGoinpgnedssof one

* or i A RO 010] Ay o A A e RGO Biscoer

grarf QFEAY 3 ggfn 8. 0O®ISH 8 BrarR¥ o086 HO._@%r%tﬁ?éi‘? 8he of BbreB&tals from

per gr catal yst,” from 0. 001-0. 3 grans of:
Coltmnd$todthe Rarmdizr Tabbe, one anusterpnyupdusidme od mase metilsom

ol ISR ihsabaiogh TAoIS B Bt G s o lehist S o it e o
moreRbHFBurd} dffvaﬁamlli‘urﬁ,edri BithGeslhbledf; (M @heirRed hickdlDdr@ror more

ratio of the Colum 10 netal to the Colum 6 netal is
confpovndslofinicsl, of mixesshereels (Qremprisepsobals BRERH ST ¢pgounds of

l um_ 15 t eri.odi V
cobgfp GG kA by B Spgbr MRl ARTRRLTA
mol¥BfdRm, OF nifktated tiesedfh@y) @ad, pef ghnhafzatapet, fignatn001-0.3 grams or
catalyst, from 0.00001-0.06 grans o[y' one or nor .
frora OATAL b reesel g LiRACI e OR B1OR FP I ROy BRPOvgHs, Q5 mixtures

thel%g% ?r) %E@EH&Q&#EIL?_% (2{ mgﬂrérc% SRR SurleSRR) &Qi(li\l;\k/)ﬂﬁes thereof;

eri odi c m Xt ures thereof;
(s) Idsppgriapam of caralysto fromol.@0 le0Gpramslst: ingsthogmlor owre Bngsten

m Xt ures thereaqf; has at nost 0.1 qr of ~al ph
oo Y B dpereAt Wy s onen o HAR et oS of the
PerfddR THA B Pénct RSl e el REmRESIufha Mo theORidUESEabld, Wherein the

sone enbodi nents, the invention also provides, in .
molaordtiord theoGolwnnhl Oonesaloo thoEelustn ¢ metahistiinged top; (1) comprises

conposi fion cC in ot he i.nventian
onefe PR G RO ) SE VBT P IRG UOBi AP e 2 e cpmfibyags of
oneWencE e eBtsBSrRIColdnn | PbMhe PeHip@e Tablebdrahixtures thereof; (v) has,
per gram of catalyst, from 0.00001-0.06 grams of: one or more elements from Column 15

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

and heat treating the theta al um na support/netal
woiznisice3at a tenperature of at |east 400 OC, &2aW/US2004/042640

further conprising: (a) conbining the support/ et al

of t@fé@ﬁ% ’ig%b'ieg Bfg}lﬁtﬁﬁeté ?@%g{f‘@ ;ﬂ‘logé]hdr%sa gﬂ Skt uegcg) n r%’hﬁ 8 of
pho h'dfﬁsn@r Rixt@e$ HIRADFAKY IS Bimost 0.1 @aghs @ﬂl@pl%lu@ﬁﬁb/ R gram of

furizing the catalyst. In sone enbodi nents, the
catalyistz @nd/po (v) s at glp@Sé\O»So&rgms oRtheBr AT HERPSHER of CoFbyShr

nor.e of

g s S B TRIeR el AR ASb bl ARl Mo Sulfihe or
moré 8€thewhéthodye comptmneng:wca}dygﬁ thé¢ invedtionha tdeghqolasfeforming a

size distribution of at |east one of the catalysts
catafy5scOmBISIBE FRIBPBWEFGTEDR HHBIBF OB O MPEISIp g AsupRorymetal
mlxﬁ%%&e? ?@t? i)P!ng géxﬁgfk?egtﬂﬁﬁ% gﬁuﬂél%ﬁﬁd H%?uf%tg%t thk ﬁ%%& alumina
support/metah naxmaarfga témpefra@@e af30 leAst W—Cl’éﬁ)d Ayrthep C)Grm@ﬁ)Mg (a)

A, 230-500 A. or 60-300, A b t )
com%gagg ‘3@@@@%“ st ffB%%}re WiRBEPer & T aaasiyagnd %i“%‘giFf@ the paste;
(b) (deté’i qhetWiafudhifa ﬂ?hélt tredng aluPinad® a@em}fgraﬁlfbeoﬂﬂ? Ha8iB00 °C;

por e arreter a surface area of at |east 60 n/g,
and/@t (ct)sakfun@ﬁg th;blcgtalje&t I east 100rr12/ g at | east 120n2/g,
at .l east 150 or at
m2/ 1 SORR G PH‘%’?J%‘ cjpSt AR a et e ‘%1%a§%§8¥1§§9%f°1‘
moré“of LiRaséthOdsSorodBipasitidhs ARaskindtodh€ ﬁ‘ivélﬁlorr’;lb nletiasl théX di)mprlses
, or at least 0.7 cmlg. In sone enbodi nents,
contapiiegih poRe Kredovigh ong QfeBore |6ﬁtab/éwnn\ﬁbl%ﬂlmor%ﬂé%@smbuﬁon of at-
[ t

b KA, ROROE P OTRAR 000 ASEAE AL L 4.
least €801 Antt16aspD@O A1 artease 230Bpar e 30GAahysdst 23D i, whinokt 500 A, or ...

in agiaedER PR DL AR bbbk 2302 Pisp b 230-500 As o -
60- i@ﬂ&e@p‘%{%% 685 ofQhe fﬂté‘itn'ﬁﬁﬁ:%r &ﬂ(}% &ave @'ﬂ)@feodla&@@k WitBin 45 A,.

rises gamma al um na and/ or delta al um na; Ema
35 zh,azr 25pkyofghamedian poppbiametern i(c)l casfac@arsa gf afeasb0 gararat least

‘
90 1tk Tt 40 IRt 1GSE1 0 AT s B0 e dh a0 B2 or at least
2205:947?%18% (@ i3l ROMICGT all ST MR RES T 2B BoastclE tia’/a] aedReo.4

a alunmn or mxture ghereof (f) has at nost 0.1
Cmgahi?aﬂfo abpHe, erlabifap). pem/gr am of support. In sone

c gﬁgl on rT%rtl:tmso?od en%@ NS ﬂ{/én(?i%n%is%?p %gé/she eﬁ)gn&islﬁ‘%iron with one or

ron w one or nore
more@fpigshtthodsorawaoditiogs heotdig tonie iMventinn, a nwalnabhatomprises
catalyst that: (a) has a pore size |str|but| vmth_az
confastingh cpKie deedi i %f‘r GigpoIg SUpROS 08‘@ YASS, ‘yhle%ﬂﬁ JuRRQL; (2)
con‘gﬂﬂpé)élﬁmlﬁah ?ﬂlﬁé‘ RARGIAIGRMR! ditshilsh JHEL ir&inAith %ﬁldeaﬂg%ﬁe@ﬁlm
nadi um cat a has a pore size distribution wth a
oxide di aixtpoes ehaﬂecﬁnmdéwr zeblitas (b) earspri®h gammacunimapniloedelta
one nore netals from u 6 of the Per odi ¢
alurpiga) ) DR oA SUBRAL GLITAR Cot i3 o PTEAe g @ has, per

grath ¢ @hﬁ%rﬂd BPeBst Of3 éﬂaﬁls oe ki 108kt 0.5 3RS of ﬂiétarﬁ‘lﬁiﬁﬁiﬁe&) comprises
thereof; and/or (d) has, per gram of cat al

alpHManm, gONmg phwsnafdelts Aimsna, ttealpming, or lﬁli?@me¢b¢f9¢ﬁ’1 (3 has at
%6) t he Perl i c, Tabl e, one gr nore conpounds of one or
MOy S

Lot of § P AIHEERR BrhErEROF ST Per i odi c

In some embodiments, the invention also provides, in combination with one or
more of the methods or compositions according to the invention, a vanadium catalyst that:

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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Table, or m xtures thereof. In some enbodi nents, the
i nvention also provides, in conbination with one or
wonoes/06$938 he net hods or conposi tions accor di ngPCo/USh®4/042640

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

nost .0. 1. from0.001 .t . f : fr .
a sugpgs g et Sppisthe (st Ao bBEs vt B Setlys iR sze
distriftish witndmalilsa pbratigastehof@tedst 60 A; (@ cainpasdstone of more

organi ¢ acids per gram of crude product; (c) at nost
metads ggmdéolgmar%otghwl’ﬂw% Talle, Qe pmmsre eom G 0pg or more

[ or 3 r : .

merf B CYfbhgl¥ RREPANIETRIE, @FRxpb{pEEE hIBR (1 per gram
of calysteatleatd 0001 ghamseofreneoindiemettls fronh€olunwe6 bf e Patiedic

provides, in conbination with on r e of the . .
Tablge@uedgnese cemﬁ%d%qaf&% O BYOF} @Fﬁgs oy LR 6ot g}eo"r?,ﬂodlc
Tabl%n&dxﬁfxtﬁ@§ﬁ1e?éolfa” netal salts of one or nobre organic

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

or Tmsume embjadiimentss the Snventiomalso prasgdeshisreeotbinationfwitione or

(a) . at | east one of .the alkali tals is lithiu .
morg aéﬁhamet%q S&FQ%P%}HPH%%P%‘EH%(%;{E%PVFI&%P& 2 Gfpide Byddugihat has:

(2) 2T KR8 2B A5, 186 9.003 t9BBNESHLI Dio 6:2 &1 filsth 0105 t6 0N (b) at
enbodi nents, the invention also provides, in .
most 0.0D000 grams wf the adiredi wetahendalplinenearthanetald i wetal salts of organic

..conposi tions, accor di to ' el IR

o A I B PP ST A Pt
prodult; ah¥/ek &1)loReddrQBML® ginisObad lerthall®.01 phnads, bfiatllendesnecof the

crude product, the nethod further conprising: (a)
catalyststrien Eragn ohaude D9dugfr oduct with a crude that is the

sa A A d-.t

<21 s b Rl LG L En S8 B0t anl iR i or
morp botheahethbdsoraompositiohhatcoiding toehs mventiom, dié demerstalkali metal

fromthe crude feed to form a@&lagnd S itaﬁle {gor
salts GfeReIRE FROTE QESaNICACHSs; ORecyt TotsAIkaBRSERTHYMEHE SE s gggne or more
orgaﬁ’ﬁ@gdi'&g, or RS thedoflih IO (‘?ta't Rstton8 of tHed kAN AEtHIS s lithium,

Into one or nore distillate fractions, and producing

soditimg 05 pomssathpamdiardb) dtrleast ene ¢fghe alkaline-esfrthirhetals is magnesium or
1di stillate fractions. In sonme enbodi nents, the
calcfY¥rent i on al so provides, in combination with one or

MOIR s&he R oiREHS] $helhvERIFTR Ao tprénidesaitenthingionavitihene or
invention, a supported catalyst conposition that: (a)
morh 2§ thetmetheds oroBRYFHINGS icorting Wl yeniQ,: amctetd thafomprises

I 1 X : i .
ol ) 50 BE 5 00, AR s FOREL 4t oy e

e suppor t;
a craddofredadt i nectipet fughemooniprisitgp ) pmbihingiths candepredust wish a

R PR AR ed i,
trangﬁcé‘ﬁ%%g?}géd%in%r{hg Erudk Pfo%lﬁéttwigh 3 cﬁlfﬂg hight %rth@tsadl@éisdifferent

as a surface area of at |east 60 n2/g
from theadrudecfesd tOrm Yend gitablerfpr iretrwentrfacibtiesyin)dragtenstisg the
rom Col umms 7-10 of the,Periodic Table, one or
e de U (GHE PO SR SR e fE e
fractiBRs, BRA bRAuCing dMhSportio i BofSat IR8Y GRfof théWisGIRAPrhGRSs.
one or nore netals from Colum 5 of the Periodic

Tabhepmerestodimets thompeniivgslofprovidesoin ¢asplingionayigh one or
moJero?r‘gl]leCr(r)llet%gRs gr c%fmﬁolgl iogse gci:c%géiﬁg ‘Ec-)atgle ?ﬂvegtrior{',da)g{lff}go%d catalyst
composition that: (a) has at least 0.3 grams or at least 0.5 grams of theta alumina per gram
of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha

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

0. 0001-0.6 grans or from0.001-0.3 grans of: one or
wonoes/o6ced3sm 5 netals, one or nore Columm 5 nePrai/us2004/042640

conmpounds, or mxtures thereof; (j) conprises one or

f I 6 ~of i odj C.
of aggzaﬁgggt% 6%%%%{5090 &gﬁag og ?he né)(ﬂgs g)fetﬁé ?(que%lz-g%? Eﬁlibut%ﬂeoé at least
0.3 &’/ e aflesst 0di emValiehas@rsuffhed areesf dthease6d mzl(g@r ahRast 90 m?%/g;

per gram of catal yst from0.0001-0.6 grans, or from
(2) comrsen one o maze wetalsdpm Golurense/-Ed pliths Petiadic diable, ggeor more

CO!T?pf}JH&)Sr & R lol W8 n‘%ﬁt@froﬁ%%ﬂg 9109 tKH Pt élﬁzsl“%lﬁ]@ Iof Hflxtures

rrses vanadi um one or nore conpounds
ther¢af @0 comprises drexdrun@s nidials Gofry Célumncoofithe Basodic Table, one or

nol ybdenum _one or nore c o nds qf | ybden or
monwwmé%d&qf@fle@rmomne@&#gfﬁ 3&%? TORE RblgysF mixtures
thergggg?lﬂs é§618 J(gﬂsc&a@%t fflim W(Y@bWOQ? Itaﬂﬁ e &bm d. 9()1 -0.3 grams of?

, one ‘or nore conpoun s of cobalt, or
onervir xioue @slunimeﬁ ema‘tals ame /oo mogpiolmompy mstad compéamids, @mextires

el SR 5 O et B L G e HE R
mocUBRIpBALdsUT otk 'R nRRE nRfalIRESR (Qﬂuﬁlﬁ% df'?ﬁél@éilﬁ)dﬁfTable or mixtures
conp03|t|ons according to the invention, a crude

thereofylodiasi m gtamaof cqtalysthiiome).G0-06 geammesgrom 0.094 -Osberams of:

onectypisse oA o Sieta e Bl Cofhuti bt Jendifl Haifhs
the@op gli) Lomgritaanagadiusl bhdorther dagipoasds c&&aﬂeﬁlﬁﬁﬂor&ﬁﬁt@&

101 MPa; at |east 0.001 grans, at _|east O 005
therg@% %) comprtes naelgbdenuu opg alBOTSTCORAIF SR FRelxbdFnuR, gr mixtures

el g TP A 0 Ao

(o) vbrhprises bobdli, bge bamge: ainsgountudl abab.airwesmr&be®d; andlor (p)

S e o A e
g r al'ﬁ‘ Bine CRIRARhEAS The %Qeﬁtﬁﬁﬁélso%r@@ﬂesﬂ hRBEm®ihatddn WRRShe or

1 grams of total nitrogen; and/or (e) has at nost
moﬁ: df@lﬁh()ﬁe@mdmer afmpasitidns ptekdng anthevereativn m qyede epnamesigion that:

© RPN by SRRSO oL PP B e o

conf)s e SatQéase 010D P Bidnh PEThydecearbdh ¢/ith@ Holleng Iﬁﬂ@’ﬂlktﬂbutl(ﬁh
crude conposition that includes one or nore cataly

between 3t °C ark26Gbi{eath. 19 hMPeantdpdss 01 geamsy aiclegst B&Pé ggﬂ% or at
leaﬁq o3h t gr?rt% &Pﬂ%c{%%béﬂgﬁlg}egb&ﬂng ?a{n e MsBTREBh bgf‘\r%eeﬁt%o °C and 320

eas in a range
°C 2(0. 1B80MRa; drdi0at 1¢H3t BO0 1L 2anik3F h&dro@hr)aoimmtharbeﬂmgnamgﬂr e

st S0 Sty A B2 90,8, \pfty5ed B 0085 G008 grams of
basfl Iﬁ%éé&lﬁe# nli‘eif b B RRRIE gﬂ Jﬁ%? bra Muoﬁlp%émen éﬁea@t 0.001

| n pof tér; (c) has a surface
gramse)aaﬁéasm() (]lgsﬂns vO®taiDitgygeas aridétars(t) g @t mRAtd). 0405 grams of total

n2/g; (d onpri.ses a support; and the
mc%ej %P’ %pgrs%rgm%qffﬂﬁgsﬁgm ica, silica-alunina,
ti t BNNoHIY Xt iBmertts, 1RO THVERR Y16 ro%@@%b&ﬁblﬁéﬁ&ﬁwﬂh one or
zeolite, and/or mxtures th ereol? conpri ses one or

morrofdhereethiods br comEsitions sc@rdiog ¢ the h@vepépm,@cnr@dwr@smon that
r nore co nds e or

ine R o730 G SRR o oy RE T P 2B se

disfribeti@o{vith the meein ﬁ)b&&ﬁarﬁ&@r 6ff, atTeAsR 1s@t&ab§most 500 A, and/or in a

range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
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fromColum 5 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 5 of the

weeoismdss3 Tabl e, or m xtures thereof; (g) has, POBUS0AN0¥2640
of catalyst, at |east 0.0001 grans of: one or nore

pore%gﬁf:nt)r%{ %}tﬁﬁf ﬁwéf‘ 3 % %e 1((') %g Kogf‘?herq?llgégﬂ grerEﬁgrﬁleterQ g%%? Qgﬁrface

areafldT@ERR! 100Mm g, o 1dabel Joant/ Q,Cbreit Teakl 220 Iﬁﬁﬂg @y cdiMrEes a support
conmpounds of one or nore netals fr.om Col um of, the
and thersuppett cqmaprites abpminpxtiligae silicaralugyina, (tat'c)mlﬁa@mqge%lr@fl% oxide,
t r
magflegi i e e, ERRE nib SIS SoimoR8 e SFRIE motels from
Col@hnd$-A10 of @ Rdmfdﬁﬂfablé .jone oomoré sspamds of oﬁmencvretrrwltais form

om Col unn 10, of the Peri.odi c Tabl one Qr nor
Colustpini A% T PaisicoF o e s Iatp R QEPaRFISeE G or e metals

fI‘OIIP @ hﬁ’ﬂl § of HRIRriollc THHI, Yhesr &BFJ &) rﬁouﬁﬁgdéﬂfne(df )mor% metals from

rises one or nore élenents m 15 of
CohBﬁn |50ﬁ itloe Hearfuldéc Taiﬁe, mrrmmtmr@ thcmpﬁ Gg)dmsafer green of camim, at least
eIementsfromCqu fae Peri odi c 'Ii
.00 LG PR PEBRre TR § metale Ac R et Colapa g ptabompounds,

or Iﬂlﬁﬁ%sstﬁéi‘ébif (%) &mgb%ﬁg & RbretoRals RENEHRMnBYS A€ Periodic
mbi ned wth features from ot her enbodi ments of the

Tablen venoi mnre @orposdspl ene drazarametals from ColemathefdheBeriodic

f the .inventigon. be co th f
raoff g G5BT T B RS O b Pl L BB R e o
mor8 (IR 6AET Sor@l & rAdt @ohakh 6 nidtalasypetindsher meithesitereof; (j)
and systens described herein. In further enbodi ments,

compriges Pnrialmare qidls fommGobamalduddhe Beritkic TpRleanp or more
n%ﬁﬁ@@%@%%&v ﬂ%%: Hepaqéjgglt%h@dlﬂmn B! i FeroRl T dbg\l oﬂ%lﬁhﬁs

antages o resent 1 nvention wl
therbef; and oBgk) @b@ptisdstorichd sigors k]iehieﬁté frdm Oobinar 5 of thh Petedic Table,

benefit of the follown etail cripti
one 0§ e ARBPPYRIE RE OBE B fr‘rﬂaﬁ%j ﬁi@ mar SV Wﬂﬁﬁéof]able
ornﬁxﬁﬁmﬁh&%@?”ﬁt'c of an enbodi ment of a contacting

system FIGS. 2A and 2B are schematics of enbodi nents
of lodinttlaarteintydiysitts feattea froimapecidie emhodimtsefitheigvention may

be TR el e TR of e BlvaRpde o ERhipie]

feataRRFPom bhdembodifedt &fctﬁ@ iREhiforOhayBe estibided®ith f@aftur@s from any
separ ation zone in conbination with a contacti ng

Mwa@h@mHmﬂﬁﬁwmsis a schematic of an enbodi ment of a

aff'ldfgrtﬂesr egr{tg)ghxﬁenct? aﬂ‘rgcﬁﬂé \rlr}%g gbﬁln%gﬁtl%%&%gt&yrﬁétﬁgas and
sym@ﬁﬁbkﬂﬁ&h@meﬁmla separation zone, a

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

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

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

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

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

include two contacting zones.
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contacting system and a blending zone. FIG 7 is a

tabul ati on of representative properties of crude feed
wandsmesede product for an enbodi nent of contacPCnESkiea/042640

crude feed with three catalysts. FIG 8 is a graphical

r e9f§§ }é %%(lg gﬁ g?é scife ?Hésecﬁ‘ e%ﬁ%ﬂﬁ'g&t? Sfdcoglfd‘gggg %S%II?S tlglat

ver sus run Tor an enbodi nment tactin
inclideehet dostatedzones.h one or nore catalysts. FIG 9 is a
tabul ation of representatjve properties of crude feed .
and1G@rhitsa 5Peaads of By crabpdms R Rerparg o ERRe R CYRBInAYRR with 2
d wth two catalysts. FIG 10 is another
cont%g]g%fsg%t?fglh of representative properties of crude feed
an#IGr fiten gwheaaidd of ar enalpodembatchifrmehi¢ndidg zowtincombigatidrewith a
crude feed with two catalysts. FIG 11 is a tabulation
contaFlingSY§e™ eed and crude products for enbodi ments of

CORY@GCh isrbgscgéfri%c beStsm¥bditehiVia GnltiefRAlbf ﬁ@éﬂé%tﬁ)‘h zone, a

systens. Fl I's a graphical representation

contfstingy systeof, and abengmgdwoe.s versus ran tine for

e ipoents. of .contacting crude feeds. wth.four
o TS gt S5t A B8 b i e produc
for A RRRIRABAERIIFRBntattiEthe bitde qarinwiR idkecdmlyas.ude feeds
versus run time for enbodinents of contacting crude
f e&lQ. St hephicaldepressnégioncdtwighied axpsagsied tempgratye Vegsus
aphi cal . ' . resi
tensfy O AR L6 b RRIRRY Y AbhAR, e SRl e L0 B ormore catalyss.
VeIr$Gs9 igditabilatiod of reprasetthtivirspatiecafitirad fead awd erdde product
feeds with four different catal yst systens. FIG 15 is

for an ebpshment of capiagtingthg crusis f%?d_ Wﬁg hye C?tﬁlyﬂﬁ’_l gravity
Of &idi0fo R AL BpUELiSH B Fbskhilfivd AopBRBOH HRAL Bedfind crude

contacting the cru Ifferent catalyst

- prodsigsfor am enfBlo@meld of sordadying|the cratle feep mathamtoatatadystsof

or 46" e ebue Gy BE GRS et P SlF bushBES T A flnts of
contﬁ@t‘fﬁga&hii@&e% wate thaeterehi dutdlpisyséhs.er ent catal yst

systens. FIG 17 is a tabulatlon of representative i
pr der 12 s ghphicaldepesaniptiond &rvadee ¢freesargdycdy versus run time
e i ment s of cont i t ' | yst

for QYR RAERE el ARl s 0, Rl SRSt o o
catraGy $3 i graphivanapticssntaRhalf st hydroden uptakabglcysk feeds versus
systent hat i1 nclude a vanadi un’f1 c&%‘g{@?t ngega

run HseypreRbedingp g Gantaging Grude feg Cﬂlrarf gntisatalyst systems.
FI 18, | af i i o
R

perckaagds, ofichideqredwats vavsus roatialeyfst smbodimants of sontaguiggrude feeds

..h url¥ space Yel ocities. FIG 19 is a tabulation of
Wlﬂb&b‘b@ fferent cglelyst HgMSeeds and crude products for

enggdi B $ %ﬁf)hi%&%ﬁi%élﬁgioﬁrdf dRar{R8H A PR igrat@tyioPefude products
contacti ng Tenperatures. . _

versus run time for embodiments of contacting the crude feed with four different catalyst

systems.

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

FIG. 17 is a tabulation of representative properties of crude feed and crude

products for embodiments of contacting the crude feed with catalyst systems that include

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

nodi fi cations and alternative fornms, specific
wentcsmsat s t hereof are shown by way of exanpbeTius2a0he42640

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

oo PSR LAY L TSRO ad i

beadsnvention to the particular formdisclosed, but on the
contrar the intention is to cov a d|f|c i.ons,
coliGal Linaawaton plpmperiveet wite 1R M4 ENRRPINSCE ST 1

embgﬂﬁin gso(glecoﬁ{ac{lﬁg %E?Xféa%§1ﬁvﬁ%tdr%r@§atgﬁf§ﬂs REGarRs 11§8id hourly

DESCRI PTI ON Certain
spaoemeﬁitrﬁsnts of the inventions are described herein in

nor e detail . Terns used here e ed as f
TR 19 BradabupHongpeoco LTy redtatd iR S
embg%fn?éé%@&is ontdihg SRR ifeds af BfrRA8 cbRtabilg B é!ﬂaﬁh‘esat 15.5

APl gravity is as determ ned by ASTM
MetWibide be8agntian mmcdpylbledgeznnpesr wedifiggiéonsaad akteateve forms,

rbo er cent age.. of rude f.eed nd
specif aappBiEeatbgst By SR RnER i R GHHES The
drav@ﬁ?é h139 nbBPIR bRt M éﬂéhldodbiﬁd@fstédﬂlethﬁrﬂi@@rafwﬁfgi,antl ketailed
product, and/or the crude product are as

desatiption nﬂnmrete awnﬁsrrlrvnqlmi tadianibgeanventioa ée thsinaeiowag form disclosed,
tio
but Qu gq ng“i;‘(b Fhe 1nfaenp Qx? is écﬁ ggéeééﬂl%&a ﬁf%tg)ﬁgzeﬁgglh%egﬁfaig ;an%atlves
fallidg tathim nRGphit aﬁS'EMﬂVEif il 2RO ﬁwenﬁ‘@i apdefiXedrey tHe(appénded
refers to one or nore netals of Colum X of the
claipgy j odi ¢ Tabl e and/ or one or nmore conpounds of one or

DE@EI‘VE ﬁﬁ;ﬁ@bﬁﬂi’@l\”m X of the Periodic Table, in

o a colum nunber (for exanple,
1- ](?f)rtami ehbediPentsaditle fiabitons Eordessured|hereirt @ohorerdegil. Terms

nﬁ 1iI:efers 0 one or. nore nmetals from Col um 6
useq, erFWeaIPQ? ¥ap¥e and/or one or nore conpounds of

on e‘AQSf TNID ki &Fef¥Rb Alrferldal BdaabidnTesfin® bnd NetdrRIS. 0di C
Table. "Colum X elenent(s)" refers to one or nore

el ehéelﬁtg:a\ofy”@@fecﬁm APIggraxityeat BErS Uel(@® “FabNE! geantly Brasone

e or nore elenents of Colum X
det%?’ﬂfhe e‘ggﬂwe%aog%“%an which X corresponds to a
C Ol AERiD UHEeEex f)éiberﬁdg’ﬂ'&mﬁeutorﬂﬁ c&ﬁjoanerdehﬁgef’ef thediudle feed and
Tabl e. For exanp um 15 el enent refers to

the givde grodvst e ap éﬁ‘éﬂﬁ@e‘ﬁ Pbrﬁs@fl%ﬁh‘i@)@?&t he Peri odic

Ta s f

o SRR AR Rlont RS ATRE A0S (ol frofct TR e orude
prodwnpee afdetdrinsnedipyl ASEVI Mathodd) H7 volessotiretvabe mmtmntethe

Perj odi c Tabl e ht o ound a nmetal from

£ e ST ReBes 105! IOSPIgHEness DA FADHIS P PR (L phaltenes
confe%f {0 fere AR R byoAS"Fﬁ' MBtho@D2aogonpound of an el ement

mthe Periodiic Table is cal cul ated as the

“Column X metal(s)” refers to one or more metals of Column X of the Periodic

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

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

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

if 0.1 grans of Mbg 3 is used per gram of catalyst,
woOherspabosl at ed wei ght of the nol ybdenum net al pCo/usShm4/042640

catalyst is 0.067 grans per gram of catalyst.

o 808 S 571D B L ARG Vi 316 o

the P@ﬁocﬁc Craite ]Flfr%‘tumbbe eRpluassEelameniy)ffers taond amare elements
i ght percent age_based on the total weight of_.the

from 4Pk ot thewpaedic 1 ableaadios opa Pt WOROMHOPSiGHf Qg or more
uct mxture" refers to
elem%‘lﬁé @FS%&@E%IO?%%?S?S ﬁgedcat al yst during
princks stoye: of thissibpli¢aiios, weightofa metahfrdmabaPwedic Wablh, weight

of a GpoyB USR] e the DeFoNpablE Srieht ohah S Go w8 FEriodic
Tabl@l %& %M%Hﬁ% abébnﬁy%m Weth eﬁn@ﬁ@ﬁ@m thEPESERATMNE 1s ¢8fuft8d as the

ni trogen, and/or sulfur contained in the
welghbcbfanetaéor ﬁi‘er\mghlrd clriment. hijelr exeanpies if 0. ﬂ-l@l’aémwﬂ‘dﬁ@3 is used per

amog%n %ﬂyst[%r? 10?1%% %{\g?lg tqﬁ%{? ASIY dl\/Et nod ﬁ}Se Bliyst is 0.067

granﬁ%{g&ramof@gt ltytbasr C nitrogen” refers to ni trogen
nmpounds that have a pKa of |ess than 40. Basic

n| remgt@nt”(rem tp the wagha ef 2 eompengnbina mbyiateglon sxpmple, a crude

N R T e

base@of Ehédﬁ)tileﬁéiglﬁtﬂﬁ‘ tl&dﬁﬁlbﬁﬁtital Vthprﬁ’aﬁdfertsmo partsvped enillion by weight.
hydrogen to conpound(s) in the crude.feed

A hyd
so Lﬁ;@élerfﬁyd ‘qu@pa@glct %}Etur rﬁ%fs toithg rné)gurte(;hat con%éctts %geecrlrtalyst
ns (for exanple, C to C4 hydrocarbons such
dum%\éﬁw%%al%o et hane, propane, butane), water, or
m Silt)lstﬂhatef hrefeestb hyAromEt@nb &ﬁ&ra:’cmi]ﬂr@/rabge distibutioe etivigen 204

o R S T T o R B L g in

ASTM LRR9bdDsBEYers to conpressive force needed to crush
a catalyst. Flat plate crush strength is as determ ned

by“mwaremh ore g 1crgxygenﬂgvr>g¢ma@¢/9r subfug corpinae iy the molecular

| i ed rate r5atal
s & N At Bt o 4 g dad o
E385 flrOhtkate, d)mzsfbrﬂmun@trog@h &ld De2t4afoy silfuro f‘mmlsbasn; itregen”
contacting zone as described _herein "Liquid m xty

refets ¢4 BilEOgeH can@@wksth@q o pIpHa qliiess gy et ifsggen (™) s as
d id at standard tenperature and
dete%@@é’c@hﬂ?ﬁ%ﬁ@%ﬁﬂf&?gwa’ hereinafter referred to as
" STRYdrogen saweceiedss to hydrbgat, andiot aldespaundention aoinpennds that

whep s nﬁm%ne"%ﬁe%ﬁﬂﬁ Gl rrad o Be By droten &
comgg) () hgh%@ﬁh@ feeA©TABR Prb Serl M8 rd3ehdPRCRIdd vk & % limited to,

the I'nternational Union of Pure and
hydn&prpbme:d (foh exanmlc ACi(tbURAGyTochbppsienh BEa3hane Mthaties piopane,
alts

butag%kxéfp‘fq{eorelgp{%“reﬁ] arg)lgc Aar%lalsd 5‘balarn%(]; renraytb% c%kc&u%lte'd tg%gs% Sthe net

amount of hydrogen provided to the compound(s) in the crude feed.

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

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

catalyst volumes in the contacting zones, as described herein.
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zinc, arsenic, chromum or conbinations thereof. A

content of netals in netal salts of organic acids is
wea0d@cea3si ned by ASTM Met hod D1318. "M cr o- CaPODWS2004/042640

Resi due" ("MR") content refers to a quantity of

cal si.due '

oy R BRFHS bR B PihoBbEh oR BRAIRS LREoARre comnounds tha

are IIQMICP@EMMCHQQP%WQ an(':l Plephirb 25 165106108 N(Ba, e etinafees beferred to
. onents with a baqiling anedlstrlbutlon bet ween
as “Hg” r(almms)twaﬁhatz@@u@@ 3( Tgtion At oS phmIoRfeempounds that

are liﬁlﬁlﬁl%};@]?%}l%% ok ﬁlo?écdgﬁ}ge Vanaggy of@TMﬂ\ﬁi hOd D5307.

refers to ni I ron,
cofiPériwalic Taisle? redere o6 the' RudrioticFEabbomst $n¢1ﬁed bjf dr&lntemnattﬂoaal

content of nigk vanadj i Lon, or i nati ons
Uniopyod Fapge andl’ﬁQPqu@“FfElngg @%‘C' é\? %ngg’ﬁlf g(ﬁgr'oned by ASTM
Vet Reh1 05081 sNIWE oféhﬁ,f a2ids® r&@f Mlkéli&ﬁbﬁls”&&@l’i& &Qfth metals,

gas per cubic neter of crude "Non- car boxy! |
zinc,oSenas, mihngnmng ancembinggers thcmpfn uﬁn detttentatfanatals in me@ii palts of

oreafle G ingnocinsd 1 eI e 3 fhan ¢ oxyoen

C OARARUSarbBk Resigue UM @RS dagtent tefdrb &Fa §@anti€f HEEa8bon residue
cyclic ethers, alcohols, aromatic alcohols, ketones,

remagiigg hlﬁ@EsvapQraﬂ@OI@bd muqlmoﬁ habsaate. MR ﬁo@gntnlggs desermined by
ASTRLFAGREK S50 r oup  Non- condensable gas” refers to

s and/ or m xtures of conponents that are

g aSFI%pl@tha SP'eTers fﬂl}(di@@ﬁrbdiﬁ&drﬁpﬁneuwwifh a beilingrangk déstribution
al ue, which represen t he

betwmégupa@p@nmwdmy “obasphad Lol NeRde Fofentisey.
dete% U@TMWO&%3&vaI ue is described by J. J.

s I'n asurenment and Significance of
As ﬁNa/IWEasiterethrp td meltdl pvahadihoyiroal orofor biusttions therepif.

AN Sl e L0 S A s

thereo?o e YOV WITR cohRAE ab Qet@ﬁﬁi%e&j bﬁm MEESH BB709r €
di ameter and pore volune, as determ ned by ASTM

Vet Nod /i 28 ferg tercrmel cylte tistareef gasper eubiometes of amge &ed.

2
(o eBisdre g OB TERNS o lss A A e i ven
comp@ﬂﬂisttﬁatdﬁtrﬁﬁ Rhvita &di‘s‘s@ﬁéé(l-@@@ groﬁps Nd)hi&arhi(ﬁfyﬁé sortaining

conponents that have a e d| stribuytiagn
orgagisovey g5 gompoynKs derledo, bufa%re aetglém hgrsaeyairc et gleobols,
f
aronB%%oagcaotheﬁlcﬁapn%s? E@%@&es dorst;tpg{b‘?l?aggrelg glkréfeeg)f \ﬂﬁ%}h 86 nStve a
carbcnaylad goupi s as determ ned by ASTM I\/Et hod D3663. " TAN'
' e];‘{%ro}sl-cg)?ldg@pa ; O]tﬁgas’ac% nu%)bn)?pro&gn & Pg%lmas g]ok %Igponents that

are é;l@ésegtrgﬁpd 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.

2% e

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

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

di stribution between 343 0C (650 OF) and 538 0C (1000
wORY0sa630B33101 MPa. VGO content is as determ nedChbusABIM2640

Met hod D5307. "Viscosity" refers to kinematic

iR En PR o iplolR Bl S P by b8 g getgmpine

thesé tdlgesappl i cation, it is to be understood that if the
val ue obtained for a property of the substrate fested o
! B ieq o 10 SomOnBRS L biruss ALO sepeediitipion above 538 °C
OB Yni A & Tedvieidlgssogcal i brated to test for
(loogﬁgﬂ%ggoper@%g%%%gs maygge produced and/or retorted
f r 68CFBUrefirsitd gtandandt cabivi faet df@asmpel wms] afictuddfeed.

stabi i zed., Crudes may ingcl ude crud | re
e SR 18 R, AT SeiEne B bt iMthod 15663
St aJ?AN:”%@{%I‘SQB dRYal laBEl rﬂﬁlﬁoer Biibressed B8 nillighnk glgf’%cr)f KOH per

renoval of non-condensabl e gases, water, sal
grane Gighl) ofsamples TAY ek deteomined &y X Methpd Deo4.

tapil, Such stabilizati .of t o
at V0 R b Se g bond i o b Breies P PPt 43 *C
(65059 @nd 4 (1 G@ﬂﬂ?raw 0891 P CREY cdidete i il deb@Bined by ASTM
distilled and/or fractionally distilled in a treatnent

MethetkDP3G% t 0 produce nul tiple conponents with specific

boild.ing.ran ' a ofa s

o sV IR SR GRS ARRstd LA P SCR o SRRy i s
detebhimbd biing ASTINIMEMhdeH44but is not linmited to,

at nospheric distillation pethods a

! \ d/ or ac_lfg Hmm )
di 4@ theicapipwphidinhrplicatighyitds 19 Peundsrtipqst that if the value obtained for
a pr%%%%ﬂﬂe%ﬂggtﬁ%te %%@éa is ioﬁfs?deg(fﬁﬂﬁ%s n%@g}ie {égf:lln%gd, the test method

onents t ave a carbon nu r above In
maydeanadifieemdair acalimast] t@teSt fpr ansh @opetnponent s per

ar f cruyde. anpl of stahilized crudes include .

oSl rirade Droghpekdesttedaen Fafofr con tasa fgagtions
and HRAREYi1ZEY deSud QmE&PRBIuAa bH AR DIl RE&BEY are gdPAIBOsolid, semi-solid,

refers to a crude t'hat has been treated such that at

and/oehguid s Stabilizatiphenayonplofde hus isted linhied do.geibovalioh gopepiiensable
bel 35.0C at_0. 101 E )
gasers,gwgt\\é/\fe § ts,rgf pc?%rg%n)e}gm%sg[ggrgéfg éor% JggEW%F I% #?ér\?gaas\f%lﬁ%%gﬁ?de.

cru a con
SucKbtabilizaatmdy: dfteh a6 aflor PRAXImEAteA5, tBe prluctivn @id/sresbrting site.

0.02 grams of such conponents per _gram P f the hoppe_ﬂ .
cr iRl g@ﬁénléﬁégmlp%lkaydhaaﬁ@ebée%i}@ﬂ%d@ﬁéror fragtiqnady distilled ina
trea%lleln‘f’ﬂc{lﬂfto BRiukd ﬁ%ﬂﬂ?é F%g??ﬁe%miﬂggﬁ?ﬁﬁ%&%?% {aa??e distributions

onvention treat ne Itires ransp on
(for ezample mapkthayr diskHaps,&/GO| pel/orlebricdtingoils). DistiBatiopsicludes, but

. Other crude ave gne. or nore unsyjtabl e propertie
is nqiiRitod dpfROT R SRR PR Apyl ok oLl atiop daghods.
Undi@Y1e® Snd/bamgeRiRRhed %&Pﬁiz%& _@Hﬁl@@ﬁfa?'iﬁcg\ﬁﬂe%h[ﬁoﬁént@ﬂﬁ/c Rive a

a treatment facility, us inparting | ow econom ¢
carbea numbemabbheddnspduisiasad etlleast i grafiseoofeompondnts pexlgeam of

be such .t hat reservoir that includes.th
orudfy ExAalts S08a O PoRenERa e qubile gREb HHRE e, desalted
cruds,QRYARA tdppaasiRedds, oRdtiMiRhations Mered?l OWEppddesefefs to a crude that
di sadvant aged crudes may include, but are not |imted

has been tegptett Anchothag et leagispmg of thesgompoasnts thaghaty) 2 keikiegpeipybelow
35 °§gatt 2}10'1 {5 (X & 1 atfid) Hald b&n Ykt THREA Iy Rppd cddes will

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

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

0. 0001 grans of Ni/V/Fe per gram of crude; e) a total
woeberezsens content of at |east 0.005 grams 0OPCT/US2004/042640

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

at .l east r
coSuBp e et s BafkproPP el o B R G en B v
transP&@élﬂbtcﬁﬁeéhtﬂﬁél geanment faﬁlﬂlﬁd@by h)m@ofvtﬁiﬁblt cmheﬂst(fcm fexatple,
east 0.002 grans of MCR gram of crude;
pipelsmsc ik, shiRsal s cRles BT gROTS N@awrablea@m@ﬂs% that
t 1 I ;
rendf e AR ot ISR Rl TEL L SmBE be SRR B abfe /4 Portaton
carriéhi bt anicagaehtdheitiey, thayg impattinge, lopercogomin wafue to the
di sadvant aged crude, at ] east .0.2 grans

ssedses Gyt di et vale oo sl e 65 g netuds the
dlsac[\?ﬁagfag&?cruaé 14t id &’%ﬁ{eg 08 cOHBTE pRSducESttidBort, AR d AP iBat.

ment s, vant aged crude may have a TAN in
a Paipgeics Kxﬁdls@dﬂarmgeﬁ <cBudes ng,ingude, but aremot bmlt@d taya) TAN of

X AN KEMIR TR O TR T

Ni/Ver f:dﬁrten‘f Bff’tatel'éﬁsth 0GU02!eRRs OIOatQ&t'@t 9.080B graﬁis df@«ﬁﬁ\? /FQ pBigram of
grans, or at |east 0.02 grans. |In sone enbodi nents,

crudelj  adviah etgrdtams ehnseriaf et loass PAIOSigsams aEhaieroplgmsipgr gram of

TAN
erudfi s coateh B L O3 Fhony BFRpicls por Renflt SAGER
asphﬁﬁéﬂ‘é@ chtefl oflat 1@5@5 0asphad dfnesphatthenpergframtof bedsth) a MCR
grans of C5 asphaltenes per_ gram.of crude_fee

cont@n)t o£ ahlre%é} 0@2ngramges MR per gieBseh °9u % bk @ G9DLgHS 0B ™ ?51’61 metal
saltse%%t aéa@%:nat%é%{ 6}1’33? léa%f@i 0%61%1%% fek l% g r‘gralﬁtof |cﬁﬁ%t 01‘]j§)

al's 1'n rreta organi ¢ aci ds
combinatiénslieasdt. OLn(Hb&&le@bmimemé drmdahﬂamicrgdeimamfnchrd@dﬁer gram

BRI L SR L e i
0.5 Safi0ds &Eﬂﬁﬁ orddt 1&&%@@9 RaHOSf RIS, IPdondd ethbstiinefts Ahe .

rans of hydrocarbons Wth a boiling rang
dlsadivasltagecbcutud@nnnehm@mT AY i@ rargt 200 00l0w0-3 t0 20 0-Im0.5 4 10, or

0.4 ?ﬁ)@%&)% ]g’n% mla?(%gllgs 2 1§advg %ggc{ %’“ﬁ?s ﬁgr mo%%gadvantaged

crud@ Sy hdetd anfikebieano2Afed3(D 008 oA, Aeast OQ)I Jgi?émMBa at least
at least 0.001 grans, at |east 0.005 grans, or at

0.02gsays. 0. 01 grans of hydrocarbons W|th a boiling range

gan‘!‘ éé&%éfn%pd%?e&g@ %&agxoaglta%gd 2 ast eolgggerges’@l%luhﬁ% but not

éas grans, rans
limitegasita) TAN of aalasastdfs hydnoxygdmmtem bﬁatdedcso DIODH gralmrgbxygen

per gjlaSt o on b et 4 ?pngg%qa}{ﬂ%g% 8%1%5%6%%0%%8% OP/E?ésphaltenes

per gﬂajala(g*@ﬁgeaﬁ@g l&ﬁghefré%ﬁaﬂ &aitq GisOkyqF3Rample, > @828t for a

gr ans east 0.01 grans of hydrocarbons
crudeifedu witioAiAlignayityaofope laisst(; iehacomantaff nagtalgme metpd eal 3L grganic

widdpt ed T 081 5551 offeO08 1 PBtof b S G ot
r armgad%ﬁtagwe&hu@mmaﬂmm C%r%oaacbaa%tig@d atude; zitQéast 0.001
MPa; at |east 0.001 grans, east 0.005 grans, or at

grathg alead 0000 ygrams, ofatfigagt @@égmmof\mﬁrpcarh%s Piithg hoaligerange

oS LR AP0 B0 il oo

grarth€ @8 bt 10250 D. @1aFEmO fof hydhoesBsM0mish Wibbiling range distribution between
200 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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boi ling range distribution between 300 OC and 400 0OC

at 0.101 MPa; and at |east 0.001 granms, at |east 0.005
wgnreme3ons a t | east 0.01 grans of hydrocar bonBCwiuskooa042640

boi ling range distribution between 400 OC and 650 0C

0 . ' '
ot 0.3 Mpd ot ear O L PSS 3RS D AP oy 0 e of
hydrédarbed@ stittOa BElEngraage, digtribation wawter04 @L°Qnah65®PC at 0.101 MPa.
hydrocarbons with a hoiling range distyibution qof a
moRisadyaotrged cruges meyNpelude. ok e p ﬁS%%aﬂﬁag?fi?n@Eﬁ At ﬁeﬁl@t 0.001
0 [ .
eanOIREREN085 oA ), B BRUBRRAS iR slfing o
distribytowopathosss 160 °@nt OdHl NP2 af leasts0.001 gianspsttledst 0.005 grams, or

ot legh DY sxmavoh e atraor ag op Lagranpeytigribedeen BB and
200%?{1&5 R5E) ﬁéasab.doq%%&ng;a@ieagmm Sfanfty 6F 490003 grams of

ol | i”erl]g range distribution of "at [east 2000C
hydrcatBinsMAth a Builieg dingzedlistribaigeubeweere20y andi30Q e at G&91 MPa;

a1l AP AR DR P G0 B S 4B Ron i
boiliRY a6 AlAMUFioWitetveer30 IMehd 4000 6t (5101 MWl O &fleadt 0.001
[ east” 650 0C. Exanpl es of di sadvantaged crudes that

gramsi gfHeasb@.005 granesd oyt legstiOtl gewe f bedrogabens with athsflagange
.. hnclude. bu Ee N [May t Qmcrudes fromof the
dls“’f%‘?‘f’%&ftﬁvg?e? %gﬁ‘o?sn%?ﬁ? A S MpEC e [ Ronet ang
S oBbhe dixaGalnitfeed Bhrles Gediaidealudapes gris of Esadiahiaged crude, at least
Sant os and Campos basins, E tian | f o f Suez, .
0,008, eeass .00 (I G Jeasteldl gs&ﬁ&%&lwww&% with a boiling

rang‘gra]i HE ok Q)ng m@QWOO\@QZ(HﬁhaMP%}J%Ai a@dgi\&l t8¥i8dHRr biliele

onesia Sunatra. Treatnent o i sadvant aged crudes

. compamensn Rypially hibe gisagearttaged cofdet s, plir gaaiy af tizgddintagediemide; a

such that the crudes are ceptable fo ransportation
contghid) al_.lcq% YRR RERODS © aEW&%&g\ﬁ g OF %%O%Qﬁ.tgé@‘a crude

t N8bmk Yidh@vaRadell @RI RE Q) BERIdE Spek BF 2 Bﬁ@isé@aﬁﬁgé@ EtiEE at least

feed”". The crude feed may be topped, as descri bed

0.00h @rais at s 005 dmarps.cofipé feaste® 01 erany dihoydracaehongshth adfoiling

t he crude f.e descry rein, is generally
rangggfspg%%é’n b7 %Sﬁgggr ?ér‘?golgﬁg%grg treatnent. Properties
of Shine didabivtetiteddHidesphifducRide aser ¢ese of digsihatagedcade at least

cl oser to the correspondi ng (groperti es of West Texas ..
0.00f grasmsyetieatt & gems it st P L genseldydrcagiogs sthiagoiling
C ' régperties of Brent crude, than the
rang%:agsggbq{‘@gg’?gpﬁéﬁgég Ogj?manci ng the econom c val ue of
t h&xamplde of ésadvatiagled crudde timat odgldtbereptedaismgftheprbeedsesh

descléiie)?(i Egréwggggcrlee, ;bﬁl{aqer%églte %ﬁ{e&iﬁ&&%{f &%gggf {hg%oﬁg\fv{nglren ons of the
worlg,e@lﬂ.f If 2845t A sAERBh i Rd, @AnARAl R sasMBeeml Santos and

istilTation to remove inpurifies. Treatment of a
Campos Hesifiss Edyptianddddod Snez Chiat HUniteddRingdo Niertle B¢ ddrgola

oSSRl S Sy ERL B P A SR Sl
Treatment of disadvantaged crudes may enhance the properties of the
disadvantaged crudes such that the crudes are acceptable for transportation and/or
treatment.
A crude and/or disadvantaged crude that is to be treated herein is referred to as
“crude feed”. The crude feed may be topped, as described herein. The crude product

resulting from treatment of the crude feed, as described herein, is generally suitable for
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conbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woayswe3shanged b y contact of the crude feed RCTHSZE/042640
or nore catalysts relative to the sane property of the
r f ' t .
trans%gﬁﬁ%ra%g/gg ;crﬁelt{})ﬁﬁp rﬁ'o?g;ﬁ%%g bgﬁl% acﬁl'g]c%/egﬁ‘ghlgc%ﬂog%glrcéé as ﬁleﬁcrlbed
hereﬁx@ﬁ@cl@ﬁﬁm(dth%&btﬁspohﬂmglmdpﬂgemoﬁmtﬁe){as Isteenatiateoruee than
ydr ocarbons that under certain contacting co q{g\?tl ons

the cr@écff:ec% 8" pegsriteithecaraspriiye RioReTtics A B CEide, Romsfarde

t 1
feod BT BARETE N Bhoh DfiC TP ol B8 rade . 15uch Bude product may be
refined miithdessog na q»matréleﬂ)ﬂént; rthmtebyf aﬂﬂnemg e¢efining afﬁmmcreg Pone

102 via.c 04. Ac ti n
treatiggioray Ine s QP Bt PR bt Onan o PR gsB R osigtligeion t
remd¥elify gﬁﬁf?é's' or conbinations thereof. Exanples of a
contacting zone include a stacked bed reactor, a fixed
be@lraatraatt of a caxde dipdl insdcconganesdvitle ameotlon&ade@mheldd@mm may

stirred.tank r T fluidiz
inig sppGFHnehe e egaw b Qv iR ghe andor
combRAGEtPEiwo bPmeRY dadititRiRedédTERtaSsontdeeing @oe2 &t leRd one property
systemis on or coupled to an offshore faci I ity

ofa c?mdc feed ety herrbangeddry ¢adert Wi the arnde fegd a\rlshsctr\es))r maje catalysts
ct [ st e [
relatbvg lag% é:)sr Spert?zhryg %Ié 4 n{ﬂﬁx %’e?]ig Efrzl g&%& CHH)%Hﬁn%SO %Sﬁtﬁctﬂfgrﬁ
perfofied if ﬂ{eé}iré’s‘ehée df iy @ pedcRired ViR sﬁﬂﬁa&h}tﬁ)ﬂ&ﬁlen‘[é nhesloydeogen
enbodi nents, contact of the crude feed wth first

sourgyls ANg §F mere hyseoqarRpnshal Wdproewiain FoniRRiias eardligpns 1eact to

R B L L
heF&G ohis (amshmmtcejftcoatadtihgl systas é QO Awit igplades cynta¢ting zone 102A
ot her enbodi nment s, Vi SCQ Si 51 Ni / VI Fe cont ent

crudl g SIS RRHE Ze 102 L 0B M coRfapting ey by e

reacﬁ)‘? DL RabA 9NSre@btof, Bﬁﬂ@'g)ﬁzr}ﬂﬂ%ﬂs' 6T ehctb) Or 66HBRafbRdHS S,
change by at |east 10%relative to the same properties

Examples o€a contasing cene mfoﬂlede aortkad bedteactos, @ fiverbbddaearton, e
nore catal.ysts n.c
cbulfifie e B Buc Pty Hlr GG ELRe AT IGHIRDLE yfped bed

reactorOeriy RMtdH) abda Ughld/liduie ﬁbﬂ@c@ﬂ I\tﬂie%anﬁmliddﬁﬁblii@ -thé
vol % of a total volume of crude in the conta g
contaeing, SyPAMS® b OBPIGIChiornsO f%bogq ﬁaﬂlgw o optagtatyiag Cf&&?ﬂfee with

the cCaEa (s ﬁ%%&ﬁ?{l‘l%gs{égﬁ 165 at gﬂoc"onﬁgu&& cesg opgﬁa process.

c r (Imie cfnﬁecdmgrzohhmay ontladé bDIYOIZIDOXE. ca@dy\sttsa(fbr ﬂglmple two

conditions in the contacting, zon i ncl ude, but a
catafygi| FrspraaTie i Bt s padedred wilh g eatlist fge two
cata&@%@ﬁ’é&'&% T8 At fleQWudOFeedO Sﬁbi&@hé&%nﬂa@%ﬁﬁé reduced TAN

conditions in sone enbodi nents are
crude dextdr with thd se@ngreedlcet decreasssl betproatiuns caitert appansigapes AP

e B O FE T B0~ TGO RaBOoRy b sao e gp Bt fapent

rem@fé coﬁfeﬁﬁ AW Sravit 5%%@9&&&&1@ of Gi¥8e ﬁﬁi{)ei’tﬂﬁ @€ tHo @ide product
- MPa, “1-1 10 MPa, or 6-8 MPa. LHSV of

changq@ymt ldet 08erelative lto gemenmmg propertingef the smdg faedfier cantact of the
1-20 h 5-15 h 1, or 2-10 h 1. In sone

crudgr‘gg odgva%ﬂ?e or rﬂﬂgyta}ysts.

In certain embodlments, a volume of catalyst in the contacting zone is in a range

from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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is at least 5 h 1, at least 11 h 1, at least 15 h 1,

or at least 20 h 1. In enbodinents in which the
woydsepgeaszsource is supplied as a gas (for exarpiais2004/042640

hydrogen gas), a ratio of the gaseous hydrogen source

ek SFHEO SIS L5015 Bk, DR 40 B0 aramso
crud®d fe3d @ theNwBlatBng 2onel 0- 800 NnB/ nB contacted with the
catal yst(s). .The hydrogen source, in, sone enbodi

" o Conenacpnditions ihfhe COntagHRg ey mayinchder bihag %%ﬁlmlted to,
.
temp 3ol SOBOAEA oL AGG; e Ko IAE or KRB ohHhereot.
Congetsngnanditins in temecehboadinehtstane c«nrtuﬂbdfce erbdanel4d orude powluct

of the hydrogen source in.the contacting zones ceAThe o
With SRF P PTG ey RS G HallE GRS T E R R TR0 ° C.
60- 4&96@(ﬁ)l43d T, 9P 849 0bedi 'P?@s@,ﬁl% in@ COMBEOGEPorRAHAF AnkE Bbm 0.1-20

exanpl e ydrogen, methane or ethane) nay be used as a

MPag &+12iMPa g‘atO MPdt 01e618rMBBaléi$\{ hffdaagmderfeeiwﬂt ganerally range
L N I O

is at 3@0EY B 6k Yea¥i B £0REWakt 108!, driat kasttmaii.ng zone 102,

contact of the crude feed with a catal yst produces a
t oiraq:mmd:m@n@ in which the hydregem seureriis sppplingcds a gas dfor prample,

TR g B A T FED TSR 1 S s

fronh@’ @Inog e)oo mﬁr/mé; 0. 511om®dmm3/ﬁ661 8,006 Nmt/aP’, 6000 Nmitmy, 5-3,000

it contacting,zone 102 and enter § ggr ﬁt Ion zone 108

Nm @Pa o S0P N 1’ cqiactehwith thesrtal gse)-1 YFHese} 3y, In some

embBHl WG isathngaa WiRY cz?—ﬁels g&g@ﬁﬁﬁ@rgcfreﬂihfehqmﬁgﬁkhe contacting
product "using generally Rn separation techni ques,

zond. dCargixagas ey tepa for leixgunipte, s'ﬁpmea,thezbmm Thd/or angde. Eh@d:m:ier gas

[,.eXit separation.zone. 10 it 112 t hen .
may R £F B e e PP eV oh tEaiprese soptop f g edifhcting
zonS3Yr BHE cHAESEIsInay Abd Qﬁ{ah@§mlﬂh§ & thRIcBRRSHhFEoneM)E n some

or “a conbi nation 'thereof. The gas may include gas

embpdinrents, o hvdmgerpme@es@pm@(amm@ hedengpnancthyen efgihane) may be used
ar bon n nonoxi de
as a8%18§§asga§1§ Clrcuhage F OULTE hs:[g% ?‘é@gaﬁ%ﬁ g? carrier )gas

Thahe lﬁ? erd éiﬁlrdfmﬁafﬁ enteeCotth@ihgtzone 002 acuentbywite the crude
100, | ed, transported to other processi ng zone
feedgp 6p kpéscgémaratelry U ORGNE | U dDCRBAERE FamedbRecontact of the
crudg rf%) %]%fﬁ? 5 'i:?taltygtoﬂ}tr)gt%%e'g gQgttanrt QF&qﬁat Jﬁ@tgdél@sé %g??gro duct, and in
somé mbodmmntse gas0 1Th acinie rghodineents, Eruamemtgab ispronthietd wmly th@e:rude

d to formthe crude s(es) ... FIGS,.
Reed) o e TSHRERRPESS 01 Cayich R et BOARG I PreySpbiaglipe
zonelgﬁ drdadndr RELARR 208 108 vid¥BRuRkQnbact i ng zones. In
GS. 2A and 2B, contacting system 100 incl udes

c oﬂ'm sepiaiatign zone $081 0z emde prducirindgas Brydecsegarsted donythe total
proc@s tsgrgg{g:; o%§w§'}%§pari§%ﬂ tei%xgqlée}sefoglggf\sxgplze glsnlgqu%é\ Separation.
The SRR RS RicERAY 8Tk bdpthrAMSHNE N 0ORERL doRdait 9112, aﬁh&héﬁ bedk@ansported

feed enters contacting zone 102 via conduit 104. In
to tremspertetityodiesnnipelings sterpgs wesselageiireriesnihetadoGGssiRg £ores, or a

comllq)}'/najc’lol(lzJ e UrhE gésr}nay include gas formed during processing (for example,

hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting

zones as a mxture. In certain enbodi nents, as shown
wonode®3zl, 3A, and 3B, the hydrogen source ardims200h042640
—carrier gas nmay enter the one or nore contacting zones

ith th de feed | j '
RS B Ly S R0 e
total Yrluct 18 pe@¥@iad ift twé onshotd cohfctingAdded. | Dite total pheluct may be

ydrogen source and/or the carrier gas counter to the
sepafafeghio dormt the cerdeduodusbandgns(eexhance mi xi ng and/ or

t W .
Corcig Phgs BT PR Bl e SOl
two diQBrek @onmacting 2ads. SihrEas) 2A hadf 2B dostacimmnsyisteond 00 ineindes

contacting_zone 102 to contacti.n one 114. In FI
cont@nnaﬁen@é,% #Rd 115G Boardrt BiRCTrdeiAniasHpg PRes O%Héh 116.

t 6 [ :
In FIP, 2Kl 3, SR A R0 I Ll ol S IR Repttdte chidheting
zonek iifone2Bactoh el Hearaestteeantere ko htactiog zat 102gvia oomdudO04vi a

copduit 118 and enters .contacti ng. zgne 14114 dAs shown .

i ninFpogge epphodiments.dhigcaztisreanis sPREined tiPe RYIDgHR Sfge in
condfiitd 06 AR ihirddiR @l BRIBAACEAB AL 3% ARMGe] Wcerthe

feed stream may be contacted W th additional )
embaoditghtgsas(sbpwinrin EXS. de B AnepdZAdR ethe hwdengen spuree andier thg garrier gas

zone . 116 to formthe total product. .T ot r cly
may BRI e 5 o Reiorn pruine P00 AP e e B¢ bepsPrg oA vt 106
and/6d aQTHeBliSn ERMB 3 the Moostahd @Buds faed viagor bxdihPle, ddieluit 106",

crude product and/or gas is (are) separated from_the

Additign#ff therhydtagen sqyree dherpasaiss gapgounserde Hie AW 6f thegwede

feed %norggr eélhﬁlc%%&wgtana/o} gont?ét@fth‘é Lradé fe%ﬁh%mﬂe%a&gys@n .
enmjodi nent  Of ~a separati on zone upstream of contacting
sy €bemctldiGhe dinde fhed adthantabgad) & caradtmigtzone 102 fped adeed
unt opped) enters SFpar atj on zone icll 0 via canduit 111%2 V ,

steeaphy Lhsplgechstroom Jeweapgongpting zepe L4igrqoniiting “pifel 14 I FIGS.

3A a%li SRAMANL Q0GR AR frSin SERAEEHE FottST MUGoBRABIIREIASe 116.

nown in the art (for exanple, sparging, nmenbrane _
sefantttingzonps $6% Ul 4 Ilédeaytinghidetame or owue eatalystsc Agdbown in

F16 58 B, 20 BRIl Sl A BP0 B | L comacing
zoneENAMA ShoHATR FIE BB idREd fifeden @xRPtdrtNging 2069€ 114 via conduit 118
di stribution bel ow 95 0C or bel ow 100 OC may be

and enters gontagizng 40a¢ |1y6.separ at ed from t he di sadvant aged

cr t [Q t .feeds.. i
L HHE 0 ARS8y S b TR DRSO on
114 wied/at doneactih@porealllétid forar the &ephpaidect. fihenvtahproduct exits

di sadvant aged. crude. .In so enmbodi ments, at | ea a. .
ContERIRIZORE o EUOSORRF RSSO OO RSB 20 5¢ 1O via conduit

110 2PA8crhd? 81‘6idﬂct%ﬁgg gés i ﬁa‘l‘e) S-rgrg SrALdEEmi R biaPradRedThE 8le
separation zone 120, 1 n so enbodi ments, i'ncludes a
produttxdxits sepafatioarmooa &0f wawbiduital bdi | i ng range

di I pbution of.at. | east .100 OC or, in sone

e i s Sherdets it s P A G 2P BT LA P e gl
contd@hoQGstedYIRI0C Alhk Misad i3 8P RIeA€ithdr 48peli @R ntoppbd)iatera

m xtufe of conponents wth a boiling range _
sepagitionzobe Zovialsendviel221 d0sepesati@Tzone AG0pudeayta poxtion of the
disag%%faSggg Clgl)lg'e iﬂepgr%%atusi%g ?e%%ilq%nes %O\tzvpl?n e e(fgre&%m%)fé, tsSarging,
membrane separation, pressure reduction) to produce the crude feed. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separation zone 120 and enters contacting system 100

(see, for exanple, the contacting zones in FIGS. 1-3)
woieospesdsi t 126 to be further processed to foPATAS2004/042640

crude product. In sone enbodi nents, separation zone

120. may be positioned upstream o
S
emb&diirefitsCRANEREL potelos ¥ShHMEEh M onsinds irford {datilenhaomaphtha are

enbodi nents, the crude product is bl ended with a crude
separatsk from therdisadapntaged caudedilpfsomernmbqdypenthet dasrperéien of the

0 . : : onbined with a
sepaigfl e RDPHE ot HPrRLU R PR Bl PRI AT, Gt 1l ng

i NThe biluda@ed optai@d Gion sspargion 20ns d@6] insome@imbiodiments, includes
‘between the viscosit

y.of the_cryde praduct JLhe .
a miyfusefsGompopents Weth aboHing rppgediste 105 ﬁg ﬁ'B‘P%S} ?Sﬂ eLrygesome
oduct " o .
ool L Bl SRR U Lo, By
crudé fised incdudsstannieture bcohdidnohitstwith g bodimgpangtutistribuiion hetween

de Lend r ct b e suitaple for .
100-TpRE P00 e i OB e ifERie & pRelh e Fpefeed it
sepatdtio $bh&1 7b ﬁi_at%‘ﬁf@rm&a%tin% ISYE8mf TR &) F&H kamPlY, BfeldoRthcting

system 100 via conduit 104, and at |east a portion of
zoness e FEGS1 de3 )prio crsluit d 26 tebe Girther pravgssed e &rmioerude groduct. In

condui.t 128 and.is_intraduced into bl.endj .
som§ ARt ingrRorepaitt eGP HELEs A oalRgin B ESuiffam ora
desal{rRAieit A ffer pRIEBESNR tHY dritl OPDAAET HRE CoMBCRRST sty BlMEa conduit
(for exanple, a hydrocarbon stream such as napht ha
112.pr oduced from separation of one or nore crude feeds),

a g f ' h 80

© 5o e MR ey A e
or diffetihe grloﬁr thecaide feed. ,lfbgémﬁpla;the icmdeq?ioldlﬁd Iﬁxziiylrbeccg_h})bined with a

into bl endi ng zone or upstream Cc endi.n .
crudg §agng @zshfg%rgmc?%e@zf. SEDYr @&w&@m@éw of Bevipeg viscosity
that i bePhedh&RE vBERAG bPHeZoRR Prdfuct BiE 1l BRARHy BY #UShdeTaM another

meet product specifications designated by refineries
exaraple/ the ctudapsploettmady ombleatad with crudedduing ashalithatdadiftenent,

therei&gfcplg\u &éqggq/u]%)rpéﬁc% ﬁl}%%ha%ﬁll fég\g ﬁ}ay R bg?wrea ? H%tfl\ll gfn%l% clrlilcfy ﬁroduct
and fHRQr @R -Th}_hb%nak&{i@ﬁﬂctﬁlﬁ@%@ suitkld Br bhapdttagorz @toriZiment.
via conduit 134 to be transported or g:ocessed. In FIG

6, Astsbown smbilhdt mpseaipramiodimerts scrydp ed enisks ptastipg gystem
thro | t ' ]
100 U SHIR SR et ald k3R KRR BEEhs B Bt 10
via doaddit 1T encik itedbeslintotdanding eose t3t mdilémiingymied30180east a

t hrough conduiit 126. At | east sonme conponents fr t he
portginod it degradiest ifembinad %’EEQP%PF BI9Te Blagess stseyms ot example, a

hydfoRABYA birdapitsuchitas hg[glﬁa oPQEdd! fﬁcgm gé}%a{rﬁ‘tﬁ)r%ﬂ&% oP A Efude

exi ts contacti ng m 100 a nters bl endi ng zone
feed3)3@ ctinlepauighde frednirtmikB8es theteef, tpposkss adlandadrproaudy. okhe

rocH RS ETh PG ShTH e T St e Far e
blenBl2A8 150 8dYitrean] BEsRh BNRENPFAEUGH OS] 30! @Uﬁi‘éﬂﬁg system

zone 130yia conduit 134. In sone enbodi nents, t
maydreddentst indu otardiediding zohe 1 B0edtie blended nroduefmaay meet product

specifications designated by refineries and/or transportation carriers. Product

-

specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.

42



10

.15

20

25

30

transported to a refinery and/or a treatnment facility.

The crude product and/or the bl ended product may be
wonrosasss t o produce commerci al products suchPas/usS2004/042640

tran_sportatl on fuel, heating fuel, lubricants, or

c i i n 0 .

¢ PETEE e TGP SO Y 8 AR b4 VPR o 12

and thé arsakhdmﬁge@l t@te iskepiraddae pfﬂv&)u@]'y d&sm&beﬂ totfotth alteecrude feed.
fractions. In some enbodi nents, xglduaq roduct, the

The gdanteed ﬂp?ﬁl@éﬂ?é% congacting sysie 160 ébrelilg - |Atdggst some
[

connpdafily AP T Moo ot SHIR Rk Beparlion AT DBty 124. At
leastaQfticat oﬂ’fbs truaé)@ﬁodnct exits nmﬁhctﬂig%/sjém H¥) aidiNenodrs bleading zone
130 ru%gﬁgg&% In s (rarrﬁprg&%gogl rrents cr g %Eii)ﬁ?% tdhas Oglp 130
dlrecttl?%r lﬁi%l\éoagu& e s{ude c&ﬁﬁﬁ’led wthqﬁé &raae [ﬁé@fb@kd%sa blEx'ikFed

cfude uct as a TAN of at nost 1, "at nost O.
prodoets fThe bEnded purdsdt eRitPblendingwete B0via eonduit bkt 0 05

T of t d duct | | | t
o osmasiabodibits Rheidnemyuet spa PRI bistagiordlygi 38
transpORQPHoERFifery bANoPA trbhighedt fé@ﬁltja r HﬁB@ﬂud@@Yodiﬁét hiitl/@r the blended

fange from0.001 to 0.5, 0.0 0.2, or 0.05 to 0.1.
produ¢t nsayniee protRseHdie rprcsluce h@nmem pmcblatmmhaig trangpextgfion fuel,

1.V Ee, ¢ ent ,of .a t.
s g e R L S
dlstlﬂ’lfrr]% tiecraddpiedh@ afd/of Blendddystedyut asiprotiuce bnSomniore dlstlllate

odi nrents, has a total N /V/ Fe content in

fractjangobp sope: erpbgdimentsghg cryde predggyihgdlendsd rmr?d}? SR 1 one or
morecéi’ ﬁﬂé frg(fé}loﬁltt;ﬁhgrbg ‘gdfo‘ﬁ%gred' n certain enbodi nents, the

e produ er gram of crude product a total
NI IrMiolﬁe anbddéménts nheacmdmgmdﬁctdms 2 TA e {2t groah®) % ot nost 50%,

it T BT S bl

produf¥hat L YN P radbe BPEB0%, 20709 3016898, 400809 /oFhe TAN of the

sonme enbodi nents, the total N'/V/ Fe content of the
crude faede Ipreythim embediments 3besr@e p1yes hasra @Mqﬁ%rmst f hyat most

i / VI Ee, content, 0 rud
0. My AP B b £ububSitls L aSPine g oy vt
freqit12bs at Rast@LOD01 284, tBoreffrequaly, 6t 18 @00 Iﬁtsoi‘m%tnlﬁﬁﬁﬁents
at nost 50% at nost 10% or at nost 5% of the t

TAN-pfthe srude prodisetnay bineiage Sam&0Qfios). éa@»Pl: ty@; |2d%r (? 95 to 0.1.
the é:on?edﬁnlgo%ﬁlﬂ?rg%,%&Con?gﬁdﬁm&gb%ﬁi KA Pe 95,#9& qf at most

pr oduc as a nt of netals Iin neta
90%Rht 6y S0VSG amosis 04y abmostrige ofat ho8G%o6 of@hEYHQ/V/E@ec&ﬁ%t of the

or, 30-50% of total con t of netals t al .
crud frels T CBIRGAFRoh & GO0 FBHATER SBorosip! N cpatent n a
rang@%f ‘1’%0%‘ "ﬁ) J@% QG%OIW &@0@0%6%6 St /Fre cBﬁﬂerj@f thObfude&ed. In

, carboxylic acids, thiols, imdes,
certzﬁlm bmbmhmeats; s cruan qbr(:dlulcf hasapmfgralﬁnﬁqm@@r@duoé a rt@t@bdyw e

aci.ds include t; are Bited apht hen
conGgihg rdHanl Hridn Es s @ g L aBPE R 107 grams,
or 1 %02 or98 {0 PR 107 ofaliR. MR Lakais BnbsdifRtd, fed ¢idge Bdskdlnost 2 x 107
nmetals (for exanpl e, lithium sodium and potassium,

granzsl (AT Ve e Br somenesnladdimentarthe sosatpVie/ Heegntest ohihe crude product is

C nd t npl e,
70- 3B S0t i o B g TR R s e 85 F
ar $egunsd embadimemits Gheetudé prddherhaes astal ontetrofmatal in Metal salts
m xtures thereof.
of organic acids of at most 90%, at most 50%, at most 10%%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per
wgnrerw06$938r ude product, in a range from 0. 0000001/USL@AM42640
to 0.00005 grams, from 0.0000003 granms to 0.00002
rans, ;0 fro . 0 0 I.
e eyl O QPR G0t B QO BB o range of
1-8084, U0€70ps, QOLEDY%, dr130s30%6 ofth® adalreentest ofuvictiloin raeral @it ob6brganic
~nmetals in netal salts _of organic acids of the crude
acidpinghe emude feedo Orgamg agds thelernegtly dormy msgplselts mgluds: byt are not
L R S A
carbdhydicaicidd énghiideg bat arp noidimigs thy imphthemicaaxtids) phérdeatloenidacids, and
feed.wi th catal yst, th t act |
benzpis apidho}hegpe R obel e 159 S OO TFAL HERRHFr example,
ithiGh 336 IS &R cartiMmERYs B di Siumf\Bhlcium,
hthu%?g%/b:d%n’%%dkﬁgsgr ug’e gr odﬁct rins fsr(om el)iﬂgg 15-30, or crum
and Bari@%), Colunoel2 mietalse(fityrotimplet sinc adcagdmaiden)pCobimat 1 hmetads (for

Vi .Scosi .t at _nost % at .nmost 80%, or at nost 70%
el SR} Bt § T PR B B0, Bt R Bl

empogir iR dribodiMentS! e erulE PEYAGEL 98 téta¥ tE&Rest dfndtils @ metal

range of 10-60% 20-50% or 30-40% of the viscosity of

saltstdferganicasidsepet. gram of ernde pragoel iehragge e 0i0900@07 1t grags to

oSS REENER B SRR Lo 5B B
0.00P0 PEtaGs of nefdls I3 ¥al §ilks ol 2iQ%ic @tid®Perl % of crublepidiict. In

gravity the crude feed, In sone enbodi nents, t_ag fr ude
some ephodimentisa Wtal pntentheimastela iometal sk cpftorganig acifg gt the crude

prodt%gtg/fg |7§-t136%s§0598/%, 8F o edos %?%Beﬁc&ral @lﬂl&gﬁ’tséf nzef:){%lllg];i]n hl3€1 salts of

Hét erf oat ons "cont ent’ of the crude fee
orgagirdciisnn drlvogdenfeed.s,- t he crude product has a total

h { t ent t. | t 1% t,l t, 30% t
SRt mbrimen ARl ety Gt ad pRogue BRkmEa b contact of
the GO £BA wath chiaG/sE bR baBsting dndRidRs, 88034189, 12008 90-110%,

sul fur content” of the crude product nmay be at nost )
or 10094 0%tof thesAPEgeyitaef theeudd Gzl & caataingstbodiments, ARl gravity of

sul fur .cont ent .gf ru oduct. In certain
the %H‘%eo]?ff’%cﬁfss&(’mﬁg'%drBg'eagp?rg%l]%' has a sul fur content of
at 1h ea&din d¥fbodineh®amb cr¥pralubeasth vB&asitobf at mbad®Po, at most
99% of the sul fur content of the crude feed. | n so
g‘secrude

80% apeidnord AP, oftthevisensitiie! bisstusddest Tnmoms waeodimets
prod(l).l?t @%‘a’xﬁ&‘é{%@%‘e@égﬁ{g ol O-&QA,J'Z]()Q%". ,f ort3m§-4§%| Jf*qie GROISAYof the

e Cru n sone errb0|msnts, tota nitrogen
crudededdeh sohe thbodimetes, fieodisotitymeithdeude probict Bo#maat 90% of the

. most 80% at st . 10% at. nost 5% pof a. tot 0
VISCWIEYr(ég]%grB%fegﬁtwh&F thevaBlorriny pbacry FE@&“E%F% 0-130%, 80-
120%@9@6{%3@%@@@@%%@5eﬁae%eaas a total nitrogen

conten t lea 1% at |least 30% at |east 80% or
at Ih ems¢ erfBédinkentshike todalpratiutt lvgerotab heterratarhs ¢dmngent of at most

crude feed. In s enpodi t i ¢ nitrogen
0% BHgTH 0% ot WESChe T Bitlars o MirSubtoghft Gniopg of te
crud@@6d. ah cBRsh eRPYindintd B tordk@Brodiict Rds ARstAl He¥rodtoib@ontent of

basi ¢ nitrogen content
at least 1%, at least 30%, at least 80%, or at least 99% of the total heteroatoms content of
the crude feed.

In some embodiments, the sulfur content of the crude product may be at most 90%,

at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%

wakodsapast3330% at | east 80% or at | east 99% oPCThS2004/042640
basic nitrogen content of the crude feed. In sone

s DR TERI 3 GNP AR Sl R Y5 PG,

the s&ﬁ% codken@bf 1B $tude Yrafuct RET0ODNYE rsocmx% rér 9Ot 1 1096 of thedalfur
feed. In certain enbodi nents, the crude product has an

contentywi e weditfeed: of at |east 1% at |east 30% at | east

8078 R &gbédﬁﬁéﬁm W Igg,f[t)mg og,;f%ﬁg 6F h%oaa&@g o(a(lcttrf}%nlge at most

cr ude e 0oX n con
90%} hremest 80%, prrackid0%, sr atmest I5&hgfa ﬂbta]) ﬂmﬁem%onﬂdﬁt of7(h%crude
20-60% or_. 30-50% of the o%%en conta?nt of the cr

feeds dpeprtamneboramentB e ARINE SToduREhas diatal BEFResRCoRent O least 1%,
at le&s@@@‘?x%ﬂ 18% 869, OICaR'T&QgW/‘% oPineltbal ﬁEﬂb%@n RbRALHCSE tH@é’ruQ@ feed.

nost at nost at nost 5% of
t hién soomd mﬂsochxheﬂtkgdaas:a mhtoogemcontaml of the npzdurmi@ducnmah @t most

de f ta ' duct
o i T L s A s P B
of tﬂe%ﬁﬁfe 134, 1Rlceh8RSb3dHaen! tﬂe%?@de 2080t as alhaki€ AfikogBA Yontent

he total content of carboxylic acid conmpounds 1n

of aulhzest tYudiddedse 800, dtrieast ReYoeotas déavee of dke basicuitroggmenngent of
h %gte conmpounds may be reduced in the crude feed. In
© od| ments, carboxylic acids and/or netal salts

of 1¢ ﬁfn@@é‘xﬁbd&m@ﬁtb (e BRYech@oRiBRIOIGIR Litde peodrtmagbenemost
non- car boxyl i ¢ contai ning organic o %gen conpounds
90%cairmostyVe abmpes 0%n at mesl 105062t mpet Tem Ars 9 rgen copiantof the

e r
e ET, SOPUT et SEURGBE QMUY o com ot o
1%, usleug 30e4) ef lakst B0%) omat 1sg3e89%00f depixy gerichnidst ¢fftbe crude feed. In
anple, infrared analy mass spgectranetr nd/

somg sRFisii UG Péﬁ%f%confﬂ%oﬁthﬁ aadpp Is 2 18l 2R 1-50%, 10-
70%? Q@ %"/J@PQ? 500%5F tl?é‘m@@éﬂ eontERYre crafle ?éedmlﬁ 5080 (é/mb@&men’rs

80% ~at nost or at nost 50% of the oxygen
the totalh bmttnt@tf CatrheXX}lCUﬂdEl Cfoemsbunésmf thedudle prodice magide at most 90%,

prodyct is at post 909 st 70% at

ot g Gt R TR TR oY AN (e TiePL e Seeoo e Bl gRounds in

the QIRORLITEH G®rtatnh@nvodifiént HRdeGle ﬁl@&u@tfha@ aean &Qﬁérﬁlﬂif c@ﬂ)oxyhc
at |east 1% at |east 30% at |east 80% or at

acidgooapenndsing ablegsyd o, ableag 0o Rt lepg 80P o af keast 994 afe the éotal

cr.u t 1% at |east 30%
Contg?t (%(e%glls%t gglg%/é cﬁ@Oana?o uﬁeasnt%ggt%dé? tzci he TAN of the crude

f e@d sorAel eihbodimahts yseldcted oEganikeoxigen uomptrmydsfmayebareduced in the

content of carboxylic acid lcgggéor met al ts of

crudg drasondy Spe SRPAYMSAIsagar g/ of el 3y oLyt acids
yS%%’hechaﬂ?B %d 5980 Honl A&y &t SiBthg @r@gm@ 0§9égn%hpounds
non- car boxyl'l ¢ contai ning”organi ¢ oxygen conpounds
Carbaxtylic acﬁﬁ)arfrﬁﬁﬁbcaﬁﬁ}xyﬁﬁ%ntmmr@(])rgeﬂﬁ)@/omﬁgdnmmpounds in a crude

prodREmES b aliaty OB BhSba e DO PREET TGS BrBaL R known
spedtfdSLdpEDethblls (féiSexARIpRS Eﬂf%e(ﬁa{ﬂa}i@kyﬁﬁ%s sfdc@Bmetry, and/or gas
chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0. 05-0.15 grans or from0.09-0.13 grans of hydrogen
per gram of crude product. The crude product nay
wonedswd®33in its nol ecul ar structure, from 0. 8POTAIS2004/042640
grans or from0.82- 0.88 granms of carbon per gram of
cr.u r,ah N.¢t0 .C
contgtgrog gt 1@ﬁﬂ é: at %e’o%t ﬁg /AC (rglh P ast %P%’g]gg flﬂﬁ%@ 9%% ovgl ttl%eh I%%?ﬁ@n content of

the c?&HeJiB&P/oam&B&rel&@&éprodﬁct 8ok ziTAN’/oK)eft ldabic] %81 M et BO%, beleha 80%,
of the crude f A crude product atomic HCratio

or atvlﬁﬁh?%P@ﬂ%ﬁé@f"ftﬂ#e"r@@%@édf eed atomic HCratio
; gszk(dggfoggl o}éesscrlﬂﬁ)é @%pggglge( ave Qr&?#t@'ﬁttdfgz?rb%?ﬁ}f dER9SRd/or

metdl yaltsafenrbosylio suddsocefcht mms‘s@(l%l, at Tivost $0% cket nposoHQR4, or at most 40%

i ncl udes. copponents w th nge of boiling points. In
of the srdediish anthe APaentof 8o FE‘%’Q")B}%%&IHIP& ETEFRECXYFER CgpApnds

w1th8{ 76- E‘?O"/% r 3t 2%, AWl i 10% of $8%bn LaPBlyigy c%ﬁﬁmlﬁﬁg Jré&}ffé oxygen
0.5 grans of hydrocarbons wth a
compan@soﬁﬂ&&nubdhﬂbn of at npbst 100 OC at O. 101 NPa at
I tOOO f . 001-0Q. 5. g f
L A T STt e
0. 051@95 Q&n@r&' fI%QQo @@oalt?, Rah9 bf MrBogedt pek 88 0for@83 pBsRIFE  The

or fromO0.001- granms of hydrocarbons wth a boiling
crude pragctingy mcbuie; mntsbmlwéar spogtupc franu0. 86 grarag ogirarg 0.82-

I t 0.001 f
o5 Lk SE e e By £ BT AL Pl B
carb3R PHRS oftiftck 4042 Sodadt nthyHehwilti?a 70 a30%28041268%1 00 90010% of the
granms, or from0.001 to 0.5 granms of hydrocarhbons w._t
atonac BYC ratiyofythe gaideifesdy fbwﬂ%ﬂroééﬁt\%éwcl(é@ rafee Nyithis 38- 3@8@ of

the ?{rl]ccl: ué&e) oM/ ?atﬁ)q C : ugﬁf %ﬁgﬁdﬁa%nttd%? cgﬁ#ﬂgﬁﬂfrp ro gen in

per gran1o
the BroEdYs 1S(Ifalahy£ly emal pamdsoruhdt hydrolgen 1si pnqiucaah gesitu.
di stribution, of t most 100 O0C.at 10 a and/ or
| eéfilﬁ cds HIOCLINg uges FRPROBERLS BT W%an é’oe“ﬁ}a PRI ;}Hggme

emb‘aﬂﬂeﬁﬁsbﬂlte'c?ﬁﬁetlﬁb(‘l‘&? thehRRs, Qer %‘2 e B&d@produdht Mas: 0.001

I n sone enbodi'nents, the Cru product may have at
grarh asfrod. O 1 tgr(hirgrams rof avdﬂoeabons)wmlla geiding ravgendiptnibhition of at

RN 5 455 BBV, R SRR R ocatons

witlla BoiBi@Amge Bistrithutib®bétwden B0@T@ERA 260 T@T. TR wa gt a3t 0.001
of crude product.|ln sone enbodi ments, the cr

gramy, otifrem (hefl -85 grages off hydgocarhons mﬂh@fborlmglrs@% d@@ﬂbtﬁl.@e%etween
200‘3{3 agg?,@;gdg? lbrﬁ/ﬂ%' leeégt @tO%I g?ﬁﬁ%gf fr81fn A Odiu%g.ms of

té cont ent e cru
h dfbearbﬁﬁf ngi arbbﬂfngcangéeimﬂ‘miumtbet\ivefené% éﬁlmdﬂf)@rﬁc at 0. 101 MPa;
0. 0000 1-0, 3 gra r 002-0
and gf lgpst 0- Opﬂa g&@é% ar 0@%@ gl%n%@haﬁ?@a@bmso‘aa@ta hpalingrange
dlst@%oﬁ%@%&h 4@? °¢Qnd 398 C8Po. 1é?%a or 90-110% of the

content of the crude feed. I'n some enbodi nents,
t hén ssmelempodichents t]trﬁacsnldepmodga‘t amelodes cpen@genpobdusie, preduct, at

s E0E 985 eSS B D00 B0y
0. ldclg\gtﬁg %%’d/%r:ﬁf g%isf'@ 0B graﬁﬁ%f G aeBarBHRANER a Beisind rheSsd dbteibution
between 100 °C and 200 °C at 0 101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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120% or 90-110% of the residue content of the crude

feed. The crude product may have, per gram of crude
wonodnets3za resi due content in a range from 0. 00024842640

granms, 0.0001- 0.5 grans, 0.0005-0.4 grans, 0.001-0.3

rans, 0,005 . tiay
00050 b D 30, -
120%8 Oor080LH09/8 Of the ol later coﬁ@nﬂdﬂlﬁ’e ofudé f@dl\/mﬁeaﬁﬂﬂbﬁt capftent of the

the crude feed, while the crude product has a
crude sEdaPtTBAERE, PEHEEHAY OfFUdePradRct. 10 @ggngstrorp 0%)@4'0 DTS,

o.oof‘g.se%grﬁl%’&fo@dfo%phaltenes content of the crude

certain di nents, the C5 asphaltenes
c ot emtairnémbdiimentydhe tadel picsluetthak aéétﬁOkb%enabf T@a36%, 80-

120% 7 95 B pb 6 \RDICEMCHEP RS B RBRC o fotin EmEpgaras: the crude
prodﬁéﬁgg Cﬁer f Hh8e nélQ)dthcO/ﬁ 9GO0 8sieddehh & %fg%rﬁ'orﬁﬁ) dd@@l -0.8

n o) enbodi ments, decreasSing t
gransss ploal 40e3ngamsp®10@2}0 dgrathhor 0:008.3 gragswhi | e
rra nt ai n|n reI tﬁxl vel

st.abl.eMCR cont ent
so e i dis; tp (RIS PO e dde et 8t 7Bt 8O-
120%1 a&tw £10% Bf HRTEsi QLB the clude f&d. aprRhdEndduct may have,
content and MCR content may be conbined to produce a

per gramtefeatdequdducs |aaesidwsennienbistansage fram hPQH0 1v0.§ @samns,.0001-

n the h
0 GRERLATS A e aThILE BRRCLPEOP e 40 408 el
SUM &drtagh @Iﬁu@tﬁm%ﬁ@dth%nﬂs phaluteie 3 MORt @ilterabd 7&-160%(;1 80-
MCR cont ent nay re Br esented by . S. A s

120% G- 84 Q6 fheqd CRASmETS 108 ooR et Whiler e GrpifRrodust has a Cs
asptht&%g %Bnt%f%?ﬁf ?@0‘%‘% gﬁ%@t 820 rcﬁ%@%@ﬁﬂ)@() oPthe GN& tpﬁéﬂ'@?les
ey %0

€ cohpare to assess the net reduction
contéit of Itlga‘lcrudesfeeél Iy carmirpaniendiserits) thd1€s esphdberdesednte ofghe crude

S Ve TR B L e AT e
feedhiMehe SAME 8 te A ofthiEcGAdISIB diR: ‘Péjxl\}ﬁﬁmt 1@ @A)Qﬁ %@M@@@cﬁnen‘c of

content is in a range from 1. 0O-
the ctuds feed. Inl smnmemn@dmnentbdmmugthe&@%wmgewm of thgsrude

PRSI e RS B BB Sy ot

cmd@rfé&lﬁofaeﬁﬂ)du&ﬂ’mm enbodi nents, the crude product has
a MCR content in a range o f 1-80% 10-70% 20- 60%
301Immmeembedimpnts, ke bis@prhaligncs gantgnt e ME&iconign

o DALy 90 OB sy
in thgreaudeqfrodict sidatpread ltmeth1gh Vis&site cenr[pmrhnmantthe ctuide fesdu cF@r
exa:rp]gllg,(rj]z{'I %l@ﬂ% lpxéﬂg %eegr%@égl@%g%p%%@tgtggg g s a e fee%LMCE( content may
be r%)r gsggggl 25’3 00 Lo A %% rte ptr&:tu%{ C?%pﬁﬁﬂe?&s BEhteltl e@x@[‘ ddrude product

e pr The catal'yst may assist in stabilizing
MCR henteniuday pe m;bmsentddl by 8y Theasnmp onaydie comypzanet] (Y to S) to assess the

t I nme t L nhi bi t
net eGP O PiskArear Y HEPREE: el isfarary SN (Rorpif Piedobt may
be ik retﬂge et 09907, 901904, oMb 8O%hso iR SialsbRe @nktRydehentiRYrahs of
configured to add oné or nore catal ysts_ descri bed

MCRepatent efghe pride pragiactie §dasphalienss ggntent is in a range from 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,

at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of

woOhersowsede feed. Such properties may include, BAT/USR®4/042640
not limted to: . .a) reduced TAN, b) reduced viscosity;

60 S, A S i SHE GRS o

emb@)inﬁ@ﬁsu Geth 0.660 1008 g@m§ B05-0.08 sradisced).Ch-0ASpRahs TBSCR per
content; d) reduced MCR content; h) increased API

grargpﬁvmflyprq ugt- r educed content of netals in metal salts
gfngﬁ 8%@' @b@&h{%ﬁts it chud)e p‘f&%ﬂ%‘ce ﬂ)?fdd@@ﬁ?ﬁlrhﬁéeﬁ&fthaél O E but

less licad)iOl grans| QOOG(E)lt(DO(IIP@ams Ltﬁ‘é) (T(lé)édi—O 00y gpams of total catalyst per
selectlvel changed. whil e ot her pertles re
grarp I?gﬁ’@]é Uk aﬂle catalygbmay assith wtalﬂ 17igge|the @H@%@@Quﬁoﬁiurmg

tran?ﬁé@‘fé@e _?,IACKIBI BB, gﬁé'fp %gtemgyﬁmﬁmry orRJsRAl ink tyfnct]lo)r/l and/or

ina cru out- al 50 si gni f1cant
incredsa rvgatergepdmimabﬁl'rttes of thetdmete prodgendietiods describschhptedn may be

ul f esi due, /Fe V In_this manner, . .
confighyr kb Bk o PR BrHBe TRy fisiride PIORE during
treatrg@f@cent rated” on TAN reduction, and not on reduction

of other conponents. Thus, the TAN of the crude feed
canhserudsgueditt pratirded fuam ngnta@m Sbrﬁdmolg)@rhas propewsicfsadifferent

B DR A0, hEPRBYRR: PAS i BREn AL B o
reduded TRNRH) 2gRAe CViBERItHAY rédudedidtal AN/ VY E:oﬁiteﬁtlgl lf refuced content
content that is acceptable to neet treatnent and/or

of splfrn expvsenatifrogens plecanbinaions thereof nedusedh restdyg sonteal f) reduced
f
Cs SRR hRRG L G MER SFRof ) Bty A A R e

contenbmtdnﬁalsm mefal tdi of pyeanic acnh ol combinatiensatheredft Imyome

|k nmetals and/ or one o netal s nasppor
embPﬁEn%Péi QIS OHRYTREOPHLIG fesiate PRt RgRa; Bred, may
be sBleCRTIP LG whilothBl Sbperfili€are AbBlnARES AGRGMH BEdb not

herei n” may be I ntroduced into the contacting zone as a
subgardlly sbangealidr ¢xaspld eicroapbaddsireble 46 only saleatiebt reiduce AAN in a

tactin one or..e vvhen I.f ur and/ or
oruce B f0 et heRhe SERIE nERERNR Rkt S e cror
exaRpRC SRR tbsiddd) MivBaF &loY SIGOY. 16 9RB inkahé0 Ry @bgéalpdes 8ring
used a s descrl bed herein m or ma not be conmerci al

confagling 58y be “congenitates” op tien, anénal grstedugtiogtofrather

oA SIS DD 5 8P
sinc€3ehd ; :of %4141}'2:1@@417 is mng’@(bé8 to ﬁ"éﬂﬁéh otiﬁfx%mﬂ’ahlknti ﬁi the crude
Teecnb g Phe apRts 0 Apremiansd Nl 36D MRS, DIRGAOBN Qi hat i

Sy AR P S0 P00, Ryt e

be nzate 8fficAeRY; treAR8 30 reslnce "ZABBWlthdut also acchlcmgaulfabl e f r om

CRI .l nternati.onal, In (Hqust on, . Texas, I.n

S orrAHD BreHA bR o1 P e PR ¢ mgwg@smdéﬂqd@ne or
mor® ﬁbutmeﬁrstaqg/of @ﬁ@oﬂ H6re uﬁi&al@ BE a@, %1562{ erﬂé%etarg a9 bin elemental

nmetals on a suppor | ums nmet al ( i nclude,
fornp gr ingthe form of a compound of the metal. The catalysts descrlbed herein may be
introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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not limted to, vanadium chrom um nolybdenum

tungst en, manganese, technetium rhenium iron,
woabElt3938i ckel , ruthenium palladi um rhodi uMPCDAISR0OAN42640

indium platinum or mxtures thereof. The catal yst

are EmATLS? odfat] Sa SRR s 1R AP SI R c23e,
0319 @m qnam42at 03%8@4424 QMgrcam 0448; 1T524¢ mge DNom; DN120;
rans, grans

0. 001-0
DN1GODRNGHGDNPEDNI(Y: DOI0 NG s 13 BN S H TG 107

DS S55 PR, /8| B RO, A s0Ruke R0 s

RNSQ IDO | RIIS6 100 BN5660; LISM4T®LG{M6030 V03 862304683 2ZT0R; A713; Z723,;

um 15 el ement caont er gram of _cat n
25T and T3 Mhich BEGUOHAE OB RO BOB0 LS. GROYH el oxas,
USQ 00005-0. 03 grans, or 0.0001-0.001 grams. In certain
bodi ments, a catal yst includes Colum 6 netal (s).
Th fn m:teaémlsddmalycs Joatedystpesed ¢y ermgd proatidkey of theacrtidd feed include

Col um content of | ea 0001 g t
one (GBS GTY A Raneidh o duprst oo lihae I RPBHS e e, Bt ar
not ﬁrﬁﬁ&}a’tof Veﬁﬁﬂﬂnp Qﬁroqmgm6nﬂ>lﬁﬁ§nung t@%’ce‘ﬁ Raf bAiRe, technetium,

-0.1 grans, or O. grams. in sone
rhenemtu,amnnmhai; nitke, mﬁteahy&tpallwbwmdlé@dm @i wOQkidiuoeplatinum,

or B4 kst mEmra P i, B BB Rt Lyl -10
metd{s§ BB At SF af 1Bas2 DD @fhnks) af 188t @‘D)bllg'ﬂ—lnﬁ aeleakt(®)1 glafs orina
sone enbodi nents, the catal yst includes a conbi nation

rangg firogn). QAR -8.6resaras. (059057 -3 §rankse 0P 10 eramet @ &.04 048 grams. In
som%gn&é@ n%?%P%O ?%tnﬁgyﬂ@?ggcg‘lgmnﬁ 5@4n%nt¢s?ﬁ{ Qd(?flglrgnfg tHE¢olumns

may be 1n a range

- 5-100métak$), Ekaﬂn@les of Cahimn ¥ aemarits irelide phbs;ﬁﬁﬂrum’l“ﬁie catglzst may

to Colums 7-10 netal may be in e fromp. 1-
havera tpgal Chingn 5 5 ClepCTL RS EMASE BT RN 18 5 0 §:000001-0.1
granid) 610806S0 98¢ R lai)o@bﬁmtggra}ls o 02901 -biod1 dbnmkhe

conbi nat 1 on Col umm 6 wi th one or nore
melmbetafin cmb@binamn,sa Eat@lmiﬁmﬂudks ﬂolunllm6 oteliel(s). The catalyst may

havl REF gt S Gy O O ReieR: St R TPt Bhams, a
1east@bpgﬁmt¥0atrl@ésﬁb .00 @rdriarddirah a Glgd fonB0.080 810.6 Prabdye0. 001 0.3

cata be in a range from1-10, or from2-5

grangse ﬂtOQ 9. legr@m@ orehe 0.08 rgzarest lalsgwe embeﬂmmh@ﬁaﬁalsst includes

fron‘tngg)a(#) 1(@% émm&ﬁj (lilcﬂ'ﬁmﬁl%t Iggt%ﬁgg(pt%% %ra.ﬁ‘\ %aﬁ?%srt athll 9 % t he

embbligned @, dle\catalyzainchies Qomninaligsderhem(s) In ddi tion td tlhe IﬁoZurﬁn 6
In_some enbodi nents, Columms 5-10 netal (s) are
metglisdor porated in, or deposited on, a support to form

t h?a%?ﬂ?&}{ﬁ&hm sCtﬁE E%f}sﬁﬂ‘ﬁﬁéﬂésmﬁtﬁolna@%h@@olﬁmﬁ% metal(s)

I'n" conbi nati on 'um 15 el enent (s)
withi orear pmratrmthls faipmaTolump Ssinted Columrtsivel G uppoolar tarbloqur(inlumn 6

th t al nhodi t t |
metah o Qg Sy Bt oSSRkl on L e oA ok i rato of
Cohﬁﬁﬁ Bn¥edl th 0olunalRsy- 80 IncBYRRbE in AkdngBBbAl @ 3)120,a010, Q)lr Q 5. In

el enent (s). The support may be por ous and a/ i ncl ude
some efnbadmrwngs dmclcd‘@éyst m@hvdgscclarrmdﬁ dhensend(siin additipw to the

mﬁm? 1%)1%11 &5 (a(alg nbg@ | 1(0?]{;] cs)net (;]rerrrlgr%fmeteﬁe%rg%c bo {IXm(l)sxé gld?or 7-10.

In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).

A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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l[imted to, alumna, silica, silica-alumna, titanium

oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures
woOhers®6$933 Supports nmay be obtained from a conmectTiuakoo4/042640

manuf acturer such as Criterion Catal ysts and

Tec es Host X
condf SRFATALER LEbbIPTRre BiBhug B b B Bpg g0 mes o
the t1a] CaibinvRinethl Gathd @ﬁtal@ﬁldh@y braosgaframti-1§.or Banplss

of zeolites include Y-zeolites, beta zeolites,

moFrime enbadimentaColpmns 5-19apgtal are inperppwmisd iy pt deposited on,

SIy

2 suffl b 165 a£EAaloP SIn' %@Fen%{i?w?ﬁd doﬁ@%sas $OMRARYTh
comﬁﬁﬂﬁ’k&wvith WobumiJ] Se]ém)ant(s'ﬁ faee Blummoralted 1nn01SdBp$Bsﬂed on, the support

to oM e ety 5 EmAPUEREAD B Y BRGHCTSIIET S pugess
suppl)?tgf‘ th® jv've%‘hp!)ﬂ‘ﬁé 'i:atéﬁ/gty ﬁ?lgérle%] a?}lgs'hgﬁélﬂ BTRQLH( égeéﬁ& all @lement(s)

ppor t repare aqueous paste of
The mumparmayn’m porbad andlmaysioniede rdfodione axides, nraas icarhion based

e othe ste,to _assi.s n.extrusion af t
matd3ag, deolifib O e SRS Hier o Ralpei S s Fy Sl e ave ot
limifedRY! rﬂﬁtﬁm"ﬁﬁ ki ok, SHEN IR dEnain bLds] AiRkEniuth &LME, hiesium

extrudabl € paste a desired consi stency Exampl es o
oxidacérdsixiured nhdeof b%nppar‘t@mﬁmfoe obtained dronpa cennnmem;alar@amlfacturer

ST ST A P TR A5 o

basc@dhabriads imRNide Usit afe netibees (@ T&dtrﬁh@édada)fﬁdn a(iiderlljdﬁous graphlte
net hods to form extradates. The extrudates may be

Examp@apéae%ﬁesan@lédﬁ%rzﬁ@]dﬁ% bets zgolitghgaordeniia 2500158, 6‘(‘%? Seolites,
o TR, ORI B TRl ARl f o
Zeolxt (Vatlay FofgasPerrmaﬂhﬁﬂa aJ.Ags).red | evel The heat

treated extradate .be further ége ted at
t erhheFuRRerle F0mE SIPAJEIH 17 BISDRTDRFIgRaIRe SRRPOTt S a0 -
averggé & dfa?ﬁe%rtotf%t I%HQQ@O'A heph 9764, Y 184k€ 1BORE In certain
a ter of l'east 150 A. In ceftain enbodi ments,
embbﬂmesltqopsupportns pregarsd @a fomning emhqeeous pasteoizhe ﬁvmwrt material.

delta a a m a, or. co |nat|onst reof..
insépie ERUHERBr it R o SRR bRGeTbee. he
Watéif'aHH‘dﬂﬁte a0l £OAidah blﬂihsan{d%ﬁfs%d by&hcimarhoas aS? ﬂiq@h’jé& to give
port, may be in a range from 0.0Q001-0. 99
the e@(tm@gblg pg,stga dngiredgopsistency. Fixamples of agids inglide qt a@q‘a Rofgimited
de r [ I onme

to, né < agl%h%%ne?g dei hselfffsuhgxécﬁ ér{]dr @ia%c‘ﬁ rlecrar&a one or in

conti paste ﬁ[ay\hetehtroddd@lhdfcm uiBng)ienafaMmklnawnaa’tab&t axtrusion

o e R A g RS bR
trea%ﬁéa?é Egnpa%gatﬁ)r)é it aaﬁ%?e Fiohd F 3gbre I?)r ﬁjofh $05%5 el FEMSof time

east grans, at |least O 3
(for gxa‘ﬂplc, fat OISe&hdmr@) eﬁsldgxr an’sL the momturle ealstbnmffzh@wamda@f has
heta al ym na, _as deter r.a ffrat on
reachi dr e [l AT GRREt e bR a SR ey Thaerdrd gt o
temﬁé}% inatahystoR880aned POBr HEENMICIUSTe fExRRRIsBBp& having an
catal yst preparations are described’in U S. Patent

averbigs pore dpineer3g 3t teastddPri.-el ov et al .; 6,290,841 to
Sa rrllceerlta?r\l/ ee%ogimehts @1%l sépp%%télihglzgestg%m%%) a ul%tina?'theta Ql@lg[lina, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta

alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be
wonprsagseased with nmetal to forma catal yst. | nPCEUS2008/042640

enbodi nents, the support is heat treated at

t el at ure range f C A50- 0.0C .
aetctgpnROBT bty e T8 SRE A sfhpor g e yigte orin
comBRERorewhe dﬂﬁﬁfﬁrﬁm off BRI atthan aRindaa e@iterltSed geh Sivubport, in

preparation of the catalyst. Exanples of jnpregnation
a rangedepn AdtQfegrams; 9714 gems, @&@9 FEmS, as determmed by x-ray
I T,

dlffr%tﬂ%ﬁ 8 g&bﬁ%ﬂ& ifife %aﬁl@ts{,ng it %%ﬁ@% ) asta(m'g iatqéa%st 03

ures théreo n cer odi ment Cata
granii it 1ogst  Srarmds, oy a’alédstlﬂ)gﬁ gamis o€ thepaodlaﬁmmig ad dtmerﬁinhadth”}'S(—ray
5-10 netal (s) to heat treated shaped m xtures of
diffraghWort (" over| ay| ng"). Overlaying a netal on top of

g h§u dChBRLR ay@eaﬁ aﬁ-w “waaiﬁﬂ{)ﬂeaéﬂaﬁon

atively unifor oncentr tlon neta
techpiqoes. déanipbsef icatabist prapaathtwns carq)dasplelvetd iodJ.8fPatdne Nos. 6,21 8,333

o SR 5y 550 b1 FEHMIS) o RSB R 8, SRD.s

Pateﬁ?Ab#ﬂiJaMo@f’uﬁlf&ﬁh&@N@l Y®301 MBohesBhhe prepare a

yst using overlay nmethods are described in U S
Paﬂm mmeﬂgpbcpctmtenteﬁh@smmﬂammbﬁ inpregaEeRotithimgel tot form a

Co et a
caB3ETn s OO AL TRAPL T S B e
fron54d(ﬂ1m)t°@j ¢50-1066!POT600I30D BCQ)rloTItkﬁrgxﬁJegHﬁﬁSn SithQ: metal In
mstalél)/su pport m xture may be m xed using sujtable

someresabaAgmEisi mmnatlg& aidsmay bsfusedfyring Jéremr%ﬁlqvgof the catalyst.
Exaﬁgiél Bﬁﬁﬁﬁ R%rpal?lgirf Q%sgl(fgdrfgci ?{%itrrlc?)%gi éc?xgﬁﬁ%%? gtﬁ teé%dgamlrnetetraacetic

, acldc(EmTiAr)mm&omym)mlxlmmmmenf Xers, and any ot her

Ly kpoy 1 d Cthat .
a,,e |nl|(1e E%’EﬁH{ %{BF@AA%F?R?:( %éltzilﬁ% n%yntg]tﬁ %dg ng (gervllngo?’poratlr?g the -

Cohﬁﬁﬁ@é (6 }r{eﬁﬂ‘@f’ﬁr Healradidtl ﬁrapé@mﬁ&ﬁﬂe@bﬁs@g@@ g*d%ﬂi ?

materi al s e mxed until the | umms

netal(s

- Oveflayiey asmﬁudtoarwp af tlhy hh@trm:g‘@d @b@mﬁ)suppcs’bhﬁvm $ubstahteally Or

relafY R0 Bl SpEeHaHEn aF B PO s RrEBOBEYH ey S08bmtes of
the &%l?'flﬁr erﬁthBaﬁQQ of B5haPed adppdtt aﬁ@ﬂ”@cﬁloﬂgﬂiyﬂﬁ" mét@Redds to improve

the netal . I n sone enbodi nents, the catal yst my
the ¢péalyiicactivte af b crislysheMgthedeioquersie psetalystustigdvisHay methods

t n

are GRAYSER D (LS PRl B e PRGNS pB03ARID NG HIERD,

at The m%rﬂnsrﬁ)m E&ml@ﬁ adhaippodt l;tmysbe5n1|k6d miaahﬁatﬂﬂ‘ ®|ixing

converted t o .the corres ing netal o n ot her
equigpsBhiofR 8 Colpnrs st 0 Htef?i(%):gtl%ﬂg%@”ﬁw ﬁé ?E@B&m%SrSI QQ

f t n

met%‘@é%@?‘%%ﬁ?‘?ﬂg e e T “%é‘#“%%%‘oﬂ%éﬁ%?@"f
suitabdé nquﬁ@@q\ﬁﬁ)leritoncladqmmbtnis ofatibharg sherilsa)rmangl@ Mudler thixgers

hours, t.o renmove a na aof the vol ati onen
(for fgmElgt SHTes o o RE i T Sra i B Qg Rameraity

knoWﬁtrﬁlxelO& é%%eraﬁ?tlﬁb%ﬁﬁév@é Qﬁlﬁ"vﬁﬂ sﬁﬂaﬁfﬁfbvﬁeﬁﬁé OSRInRE8-1 0
generafl 'y referred to as "uncal cined" catal ysts. Wen

metalés)/ahymrtsmiie p egratedembodimenss,thaimeterials acomisied antibthe

Coh\imm}lshS ) ?n%ltgl sgllsrkgregmubs?anhaﬁy ﬁomogeneously dispersed in the support.

In some embodiments, the catalyst is heat treated at temperatures from 150-7 50 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.

51



10

15

20

25

30

active netals may be substantially dispersed in the
support. Preparations of such catal ysts are descri bed

wOnodsng33pPat ent Nos. 6, 218,333 to Gabriel ov et atTjusand042640
6 290,841 to Gabrielov et al. In certain enbodi nents,

N S L A S

and/5r 35y geB tridh Sirfik xttdm@ratﬁfbemtaheﬁ@ lﬁtwanm@wmarm()@ed: wWEmove
-10 nmetal s_m xtu may. be heat treated at

volafll@rm@iteatswlethét gt l%ast 3 e%lpn @6@166‘@1%11% o ﬁm%@s argrognyasted to the

r ize distribution with a nedi an pore
corr%fﬁéfr%’ig%r 0%10% d%l east 230 A Typically, such heat

t r @avihegembodimentyClicdkvat, theeeqdyaimayde heht T&tatermﬁthdp”a“@{énce of
n sone

s & RSt Tt font S e 6Pt O el 00 s delopedpo °C
or b@l@ é)?)° {ﬁerﬁ)ﬁrgfltlﬁfedin‘% rhfbeltr S RPPES RS ocngn%lvé/ 8 tnaj Orﬁse/’ of

tal catalyst. In sone e I ments,
the m]zmi@ cmapomtwwmm wenyveirting thel €olDminsinl A metmbt taltbesmetal:@:ide

CoiePRired By S8 RECAL A" SO0 BN s IRty Eraglysts

Whé??da‘édlfét@aré Ip@aferdqm&s 2finhd:Gh @BBbindridtPwith @lsAfRlinghetBod, the
m crons wder may be conmbined with support to

actl\fe(mﬂtalannayﬂm@stdnm}yahsmmeé liy the supporis d?r@p?émvd|0ﬁ§mﬂ1§atalysts

are Cieifrrﬂ% Ug:-% nE‘If\]a g?w?%c n(lg%ﬁl g Vteggﬁ cg%4gﬁ9gabnelov

et alpavi ng a por e size distribution with a rredl an por e
diameter in_a range from80-200 A or 90-180 A,  or
1240 sgtrimembedipientsng thetrealeming) S%ROW@}‘] be pembingd Hith Columns

S-I@E{l% tg}gﬁt%) g&%g Higer t rE/SP %&Je of { ag%n%‘lagge‘gﬁe 6

aluniini allppoﬂf(é‘dlymhs 6-f10rmﬁxla miik e mayp belbed tneatedl hea eupeantr of at

east Rl LT PREDEA G I Bt ah b &Py Rore

dian R rafRadine i STyhaMiy) Quc!h%ﬁt Rtk i UonliRePutttdb&attes of at
the catal yst extends the l'ife and/or catal ytic ,

mosad;iOO\/‘iQy of the catalyst by allowing at |east a

t t th | f th
Cata gt Sbnd s Be shepAEEinG &y Vel TBBoier difeat
prepﬁfedtdQ ReScribed Yisteir!) iayU cotibdsddomiPd supperisdiedtalgs: aafl/of ABulk
catal yst during contact of the catalyst with a crude

metgleai@lys. nTmeslo@@l eabiodimerrel /tast suppsitadratyst may destpdmeolpmnds

e, 25 S5 BB a PR SRR e

crushed fhéo @pwﬂal wish dnigterage facticle ﬁzﬂoﬁbmﬂt—ﬂ}ainhqromsaﬂdldmucrons or 5-

order o nn 6 nmetal .in the crystal structur
40 r@lﬁ@nén% %IH%\H Eana lgﬁsqombrw Witk EoRBR to Fumcen Sbrdge ﬁ@?@ﬂ

cata%}g%( oﬁiﬁte fhgeqq J‘&Vﬁf&“ﬁﬁ bé bl WilGhd %Iabtport and then

el enent netal 1 n the al yst
extru@ldatsmgestetndatchec}unqi@s t@forel aecmmhysahamg aporersutehhstnimtwln with a

oxi de e.det er m_.ned of the
medgg R, iR i o mor 50290 Rl ¥ AP A 1R AR AT

of d(ﬁﬂ)lﬁﬁg W Cafal P3¢ e th@ sd BrtQUIERE, 192,01&19 embedi®tsOat least a

nmet al inan x-ray d raction spectrum of the
portiat o |t1y<smetal:tom¢$1de under the surface of the embedded metal catalyst (for
example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less

metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.

52



10

15

20

25

30

br oadeni ng and/ or absence of patterns associated with

Colum 6 netal in an x-ray diffraction spectrum it is
woaesiless3t o estimate that the Colum 6 et al ( BETAISE004/042640

substantially randomy ordered in the crystal

structure. For .exanmpl e, 10 I Oxi
e el Sinypdt e RTRr RatiTER b PGB ARGpHE of e
cataly§talditind 8OntActBRthdeatd pitiwitherkride feodm an

al um na/ nol ybdenum tri oxi de m xture. The nol ybdenum

t r Ingserelatiomandiorgamding efdhgeamprangnis of theesatahystsChaggss; iy ome

i r ;&Q{f‘ﬁ)} : Al W

emb@%&%ﬁsd@%@%%%ﬁ%%ggwhea t r6 erg%}gldl ﬁém&?&epﬁrﬁéer at u?tgstal
strucBiire & a keRsdntiaBB rHdof @R of CJurhmw6 pieted i thearysddl atrygtire of the

t hat does not exhibjt pattern for | . ybdenum di oxi d
embgdrled gatalyishy g ?rfiﬁfd_bfttheoﬁ"]élﬁ’é‘éemﬁ pey ggéifamnsg uSpE powder x-

e X

rey R D e B et 1 T QR PR Rt to the oder
of elMaeihtalimefabinethe hreted buide npyrhenieteemsedrhyl cotparibg theandermgthe
Colugin § grogil otk B -y et %E@%%ﬁ}%ﬁ%@%ﬁf 53dSto TR order
of th I &ihR Btrh QR bk iPhRk-rAUANtdctiYn SfechBEOrThataly el Fs

pore dianmeters. The nmedian pore diameter of the pore
broadérieg aidior atisendedd patgrpassogiatad pathdeolfmp g BEallioEo xAay

.-50-500 A, or., 60-300 A l.n so i I .
dittietiop rTid: Rporaniet gthaly B FERAIATR el (5 ABlintialy
rand8fnd o @kreddh Mey&ystllav@ctarepor € si ze distribution with a

medi an pore dianmeter in a range from 60-20Q0 A; 90-180
A, Fonexampde, molgbdenpm tiggide andyths ahuning siperthsning a median pore

. cat t tz i % . ..
dlamael?ed%!fég lte%séc rllgg rﬁé fr%gg#og g(gl}lglﬁig(g foa%gr{}%n;altg%l?lémlso?ibgeﬂﬁk Yrioxide
mixt?i'rést’rliebﬂbliybdenal\ﬁﬁ trioxidethds adefdteepatieani@trenxamplea defamgedoor, Dooz -

rom 180-500 A, 200-300 A, ar 230-250 A. ] n sone
and/gh BouPRATL S he HemRR B 5 Eowita it Bre By bRBoE Brued
temeratiel JFUE 1eaBt 938 oat (lb@(ﬁqia td %R)dﬁee @Eatbl?ﬁstﬁat 180Pmot@khibit a

east 180 A, at least 200 A at |east 220 A at | east
patté8 GorAnolybdertuni diaside3Dan wraySlifiactied ispastipor @orkixamples p absence

are typjcally at nost 1000 A The catal yst nmay have a
Ofthﬁ oet %‘?Paba distribution with a nedi an pore di aneter of

at 1 684 efdBodinRhtsaéatdPASna Be SharhdlesRURy@ROMUTRIE. S Various
the catalyst has a pore size distribution with a

porerfUtane prrecrdinelude, buharg npilimgied fopReTg oliapgtieraAPaIg YO lums,
A 120- | | 0 .

i e A Dt PR By ot it
quargity’ﬂ HE%)@E sifzileﬁ hd':rﬁustﬁl@ré\diaﬁw%teﬁs. The Iﬂédi?n pcﬁretd:wnemfﬁfﬁhﬁ e gize
iameter. In certajn e | ments, e as a
distrﬁmti@ngmzyévedmﬁrﬁ%uﬁr@raéovh;%g% A 3hatpah Oﬁgﬁ-égby@n@tsemei n
embﬁgfrirlgegr : S%tﬁg/g?rs %5 Mu(ﬁ’at Y@agtrﬁ).?%rahﬁgiﬁ @@ Bimaplf @hm of

es in the pore sTze stribution having a
catajyet envdiagioee sive Wistribiutiont &itha n3dslial paye d2Beter g a rdnge Mo 6200

A; ISR DTSR e aP 8 A, e oG, St LR R o
leastg(]g.l g}aﬂlse@ilstheta QflirBna Pér @m lo® _@a?thlty%tfei% g hert $re difteibu®I4vith a

total nunber of pores in

ore size
meditingtoré Biatietan ihavanga froor B8O Qhvbt 2:_(}0-59(} A or 230-280 Arolnysome
emb%criirr?e(r)lts'?‘ t]r%fmgcﬂgn ggrgld?a%eter of the pore size distribution is at least 120 A, at
least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sonme enbodi nents, the catal yst has a
pore size distribution with a nedian pore dianeter in
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0.3-689 8h¥) fgto ARYS bR /6! dr@ck- bb%@ﬂ fided. Aternatively,
the cafal'yst may be sulfided in situ g% contact of the
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process, CRI International, Inc.). In some embodiments, the catalyst may be dried then

sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 granms. The
first catalyst is capable of renoving a portion of the
wol2008/062938r om a crude feed, renoving a porti onrPof/ushm4/042640
conponents that contribute to TAN of a crude feed,
enDV|n f
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sulfexsids| ex-sibw syl irizaiinn RReesseary deseribet in GAS) Pﬂ?rzﬁ’ qsy5 468,372 t0
t @it folass) ons ther eof ) may exhi bit
Seal{rle a?I ve ggééﬁgﬂ%qﬁgﬁ es S\%Egn the crude feed is
coi ém‘ta&dembddilméﬁte d fursstype af edtylyst. (“fBst ca;;alydm’l’)entludes Columns
sel ectivel y change, erties a crude

f fe
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(’“Q&Sm'ﬁaangelriir&lW 156 95@ radend gl ca{télyﬁ?ne{m{a% a surface area of at
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smal | _ anount dr ogen source, o)
contﬁ%tyAéégm&ermldqun@ R soRein: Breol Sl By
smalTRHardcRIWEEN e drERSbedisREhiabed vath thd first SARYRE Betnd W to

contribute to the TAN of the crude feed, at |east a

-

Orc:(
P e

. selegivetyi dnangd pmpertlcsmitmmd@ feetl hvéhilecwist ¢hiaging othsr properties in

cla T oD ORI R 1805, SERRE Q7S msom

embOdieints) B d)lymoféQHEtaﬁtaly%ﬁs Iﬁﬁylﬂeuﬁﬁﬁﬂany\bﬁdhr t he second
cat al yst mago({)ro uce acrude product with a relati
1

s i periimeighodipentseths seqond turerafcatalysi( aétcm% catelYt%)emcf{ldeS
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a médiah p‘d.ﬂ: ﬂmmemrmt e iinge firohh @0 Artod80fie edlt ledH 60%rafdiee total number

product may rel ativel mal | chapnges in...

of PERES 7 P 2D o HDIOARES b peahd CAiaie TRESH B8 gt pithin 45
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e may | Fe

crude ave a relatively low content of Ni/
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(o gapiapl S ERRY SERTEGRGRNTHE Y BleSRT P hefs aifefiel pt Ragrude feed
whlfefo‘ﬂ{er SXPERI R arcTAMly Bhandbd beasinall adlouBYA heddgén doueee, in some
crude feed unacceptable for transportation and/or

ethéﬁmermitmglayhew@a@thmage@ta@tmgde with a relatively high
phal t.ene exhi bi.t | ess
cur TR B ERERSF %) LT et EpBiop o P btho! ht conuibune
to tHe€l AV io¥ ele)erhdd¥eéd atRpstal joefi®Sof the components that contribute to
relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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content. Contact of the crude feed wth the second

catal ysts, may renove acidic conponents and/or C5
wazpisaktsnes contributing to TAN from the crudeCtasenos/042640

In some enbodi nents, reductlon of C5 asphal t enes

and/.or, c. co | butl TAN du
erud§ P FiF Brete e e PoaLe Bttt Be aftng BufRro RS fyt Minu
contérft btle\RudedFebd) EF ot ex 8@ le} ﬂm@fudehﬁodifcﬂdﬁym&@a sdlﬂlr content of
certai n enbodi ments, one or nore conbi natj ons
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cursor “i s heated a eratures

‘crudé lﬁ@dp e s@tie edbodinentsy omsrensd chmblmummfmd@andw‘exlysts may

third catal yst y I. at least a portion o
enhaggh MUt 34 A S e gL RN B AR S B HE, allow
mlnﬁwﬁF Het Hg@ fak!: 8afle Quidfeld, AR cOhbinaBotRh&LST, WheBSe to

|c aci ds, reduce a Ni/V/iFe content of
treattclme:lecﬁeeci:m@smhﬁdthereamd reduce the viscosi ty of the
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by cM‘ﬂnbﬂnlﬁg, 4 Sppbit WALYC SN 6 BBaNYao pFodubea Sathlybt préQitéceNThe
relative o the sulfur content of the crude feed and

catalypt pre¢ussaamayeieyhepicdiimilic piesenes oframg O mept B gontaming

e

short ielrafdend w@eohim THeameslothed prindiacilygpr Depicalty, tisl cagalysdherecursor
ird catal nmay_al so exhibjt rel atlvel %[%I@Ia

is he@??éﬁ@ gkleash 1?&@» Cdpat/neyrs. By cortpin eqpbodupeits dhe t talyst may, per

gran? ggécﬁ?eﬂ&fﬁ,e e, {(ﬁ?ﬁrﬁﬁS © eﬁm:o 84‘[ % b Yzﬁlth ‘Prohh@ OGT-U‘(I)@ grams,

ytoreuce he netals in
0.006€L0 gramist or (00800.0 hgramss élﬂt:ghlrd beealwt/mamhdmrmgnﬁcamadmty

and S Wactoypel (€ lreft e b ool RS SPOG iy 1 Sk onfogigents
the GRINE BlocudEids GRS Bt tem?@ﬁtlfr@osbél’é’b@ 500°¢ LS pr&kRdd ofRnk Or

the crude feed, may allow the crude product to be used
morbyulﬁlr\campetu}dsof treatment facilities. The third

ggﬁ[?llf%}ﬂ do?ata:iﬂszo S sedute %It [Bat portlory of B8 ggrﬁpo% nts§Rs coftribute to

the TAN of the crude feed, reduce at least a portion of the metals in metal salts of organic

acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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content of the crude feed, while maintaining crude

feed/total product stability. In certain enbodi nents,
woOheostoasa3sl cat al yst may have a Col umm 6 met al ( BET/US2004/042640

content in a range from 0.0001-0.1 grans, 0.005-0.05

B A0 e B e BoGEMTA0 B 3D g o

the @lidBed £1d Witk Qéllatﬁlegf]mﬁﬁmﬁlindﬁ ﬁyd@gatmptﬁkdzlay ﬂiey:ﬁide féed. For
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treathRablac3R@s A The support may i ncl ude at |east 0.1
grans, at least 0.5 grans, at |east 0.8 grans, or
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e R A58 MRY0T5 SATENB I YO e
grang af &italyit ATOeluandibtand i matd(Q ytalysthmyy feeildate reduction ef at least

Y TR NN TR

range fnl 36@580 Y8 bor 35185 FRY 8RY PrebRb & id BlrandeGROTE AL 80 MPa, 1-8
catal ysts descri bed herein, or conbinations thereof.In

Mst@rré SeviBedi ment s, hydrogen may be generated during

1 de, f eed f t.al.yst

ot T Ec b erRodinstit BUFnGE s bshb a8 v 00T
Col e 8 me3aA ) 37 Sorléinatiohevied & Bt s Uk suppat UCkdfohrthutalysthas a

contacting may have a TAN of at nost 90%/(3 at nost 80%

porestizadisitibaioon with a medippore dismster phat lyaskl 8t As Ha semgde

f . r
embiofifftn VEGRARH, HEO LM Do AR AN LiaBsl BREGe MG 20, o
least280 Apatdeadt 231t A orMt IeWétPO0NTReOsuppbrtahayninelid©8%easad.1 grams,
nost 80% at m)s% 70% at m)sb 50% af a@l& 10% or at
at lepgi4lst PO ot least B eRgmhsyPIal I6eh D SrariF of heteiyAlapPekgram of

supﬂd?’% O]?{ el Bhifth @f@@gt' hé udé@ ih 's&h@ eﬁﬁ’)@ﬁnﬁ%ﬁtscé‘ﬁrﬁb& fé)tl grams of

cat nc udes Col um 6 metal (s)
Colmmrbunnmal(sc) @emgmtm of catabist and etnficart Oél@ppgrams cﬂf}(éalﬁmﬁﬁhnetal(S)
catal t sa ore sbée di stri vvitit.a rr%gian
per Lol alpenhoipents ghe,Colypihy Ll is Jgnadond
| e38%048 Qmﬁodtﬁierﬂs%@ trudePeddh may bd &ﬁﬁict&ptgttﬁan @didlﬁ&nal catalyst

nost 500 A. The sulp port may include at |east O.
subsgruend fo contact with the fourth catalyst The additional catalyst may be one or more

of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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at least 0.5 grans, or at nost 0.999 grans of theta

al um na per gram of support. In sone enbodi nents, the
weuppmetoshas an al pha al umi na content of bel owrPOT/AIS2004/042640
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molhﬁgﬁﬁmgn@/ogﬁﬁ en OF. at. most .0.99 grans of t het a

um na per gram of support. The catal yst may i ncl ude,
i nIs cereémbDbidimets, nehhydrogén wrftal@dbyiifen cBidadeed| nay) beustitively

o 5 e T RS N 0 50 o i
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In some enbodi nents, the nol ar tio of total Colum 6
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upt ake i.s ope,.i ndi cat.i th e bei,

gereratae OGRS, SHET YRS AL e Bt ae FFis Column
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smt]atatmlugthas a pore size distribution with a median pore diameter of at least 180 A In
some embodiments, the median pore diameter of pore size distribution may be at least 220
A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10% or at least 1% of the TAN of the crude feed. TAN
of the crude product may be in a range from0.01-0. 1,

w0 20/0030835, or 0.03-0.04. Low net hydrogen upt 8KE/US2004/042640
during contacting of the crude feed with the fourth,
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e Cr product m xtur
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Arrangement of two or more catalysts in a selected sequence may control the
sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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feed/total product m xture during processing (for
exanpl e, maintaining a crude feed Pval ue of above
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upstreadudfe sehies efonatadysts. o$u0N|prmF@lng efithedirsidatalyst mﬁtaélﬁw removal
of h}ggtlx%cﬁgcq?%x%é%r}g lccggttgﬁ}qxiah%s?n gé § g%nt%%%%ggsgﬁl{&rqﬂétgﬂtm BIetal salts of

orgaBIIResIhlle mahRahiag thedtati kg dfltw(&ud@&édlmthlfprbﬂl&t ﬁﬁmf‘fd
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posﬂ.‘[alyedxh)vms’erea:m cmddhuspinseasasshe kehgthef timet the t:méa@mgcm&fem may

be opge SHpRA EBeR Ry Eo ey KyRI LR Ebtiohe ©

Nl/\me tﬁ%ﬁ{ ihe Qru’d‘é e hey 38 sdfe ShBodTnésts fmdxre@@eanhﬂes)a@ﬁe or more
during contacting. Conbinations of catalysts that

catafystsi gopitipnesbaftar sh fanst Qﬁffalr‘ﬁ}dr ogen during contacting, and
hyﬁgégctr?%dtcgt% ys&?}t lélfaor e’ tﬁm"il cat\c{ﬁ/s%s)ln%w @enﬁ)oléﬂ fon@f downstream of

the first catalyst. Further contact of the crude feed/total product mixture with the second
catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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during contacting, may be used to change sel ected
properties of a crude product relative to the sane

wonropactdses of the crude feed. For exanple, thectwsedoho42640
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in FIG 2B), and hydrogen may be delivered to an
feedaddi ti onal contacting zone (for exanple, contacting

o 4 . i . . .
] rl@ed%lg‘tl(% il et lgiaiég%)e) éig‘ﬂak@ b9 REGhIO Rl Rty ﬁr§d&t@ ﬁg:hﬁfe pr&duct

OW O e cr . I'n"sone enbodi ments, t
thattimsl p boiing frdrpe disybusiensonidarte gietbonlingpaintedistribuyiasf ofithgecrude

feod] st oL TANFEO T fohe K O BB f6ky R A S e
crudliySrbett ﬁfh@ta%wnﬁgcﬁaﬁg@ﬂﬁre@ﬁ%g)%ﬁdmgarﬁ@ﬁﬂs 45 @mparadnp ke,

contacting zone 102 in FIG 3 A hydrogen source may
atorhie I/€) ofithe erdde feed. first additional contacting zone in

Hydrogen generation in specific contacting zones may allow selective addition of
hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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direction that is counter to flow of the crude feed

(for exanpl e, adding hydrogen through conduit 106" to
woanisaetIsng zone 114 in FIG 3B), and to a seceau/us2004/042640

addi tional contacting zone in a direction that is
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metglg)% gf:g/ %rtagl ?Sf‘ caﬁ 2}@2 1%1 s{on}sseeelmeo%tdin%}ltglﬁgg gd'sit%rn%?rthe%pstream 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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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in

woedsoicsg3 hydr ogen upt ake by the crude feed, PCT/US2004/042640
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of contacting conditions may include controlli nf% )
Solubility changes may also result in the crude feed/total product mixture Iorming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude
feed flow, or conbinations thereof. In sone
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contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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with selected arrangenent of catal ysts and controlled

contacting conditions are set forth below. Exanple 1.
wonepawcason of a Catal yst Support. A support WREE/US2004/042640

prepared by mulling 576 granms of alumna (Criterion

Cat.a hno
relatmegﬂ %estha@ng/oA?ﬁ 8 %sﬁﬂ%l%éeé‘&inte\ﬂt %Fh%/aac?ue(g fg%d dt08a %r?%t?rlts extent
than@lhe gthagitlf TAN andoBC) a%pﬁzﬂfena 5ed‘nilmmtt efsanyjl'bvhelt theflrstiang second

mul l ed m xture was extruded {‘LT Trllobe(tn)
contatmgiemperatuggs asel theesae &h oowit theen cal ci ned

at

SRR i gpihy g rﬁ%&t%? %2? P s o

cataly8(©ianéa sseqpdarohtaskisg pireaey include bthﬂdtmdgstfsm derstibed Mdrein.
furnace tenperatur |

e was r d 1000-
The /% SBaFUE BRACEHERTHIPE 200 L ind Theaehd tastie fiiTeragure
mayHe3H0Ce:. t(lftﬁl a?:ggf’@fetcrud-grtgedsrﬂ%’é)ﬁfst EERAHRE GondRith MeAfRsOEatal yst
support, 6 rans of gamma al um na, 0. 0008 grans
and/of f(mhilltatahystram thahlgheﬂemaelgrlamn@lf toctentagt ilthytherpaher gaiglyst(s) in

0. 97 rans of theta alum b
the sgf G GoutieBHE ~asainal a1t Fat oot S AR B sl Méduction
in th'é%{'&lqugd R4 tHROrAN Wed/BFE;s phaliéis réduBlich inthesame crude

upport had a pore size di strlbutlon with a nedian

feedpf@h!@ the first g sesbn gontactingjternpaaturemass withia 106{al nunber

of pores in the pore size distribution having a pore

diameter within 85 A ofthe nedian pore dianmeter. This
EXAXBIAS denponstrates how to prepare a support that has

a ore size distri but| on of at ]Jeast 180 A

Qdlmitig examples o &u@%r?éen%fatme‘faéalﬁtt @ﬁtpﬁ%?“%t%\ pfl aystems

Wlﬂ‘éelé:) {e%pﬁ{aﬁ%%rﬁaﬁ%ff a?lyﬁtg I%te@|c¥§tactﬁﬁvdoﬁgtt1@nf %%et forth

fion |an Pore Di aneter of

belolaeast 230 A. The vanadi um cat al yst was pr epar ed |n t he
foI I oW noer . Tge I
) o0 of 3 Cats

'na Sfu r grv&ﬁ {egare\% ﬁnrgﬁng

6??&9@6%&1{}1% @ﬁt@fdn@htaﬁ tsU&ﬂcpPeclPrhﬁllé fe@QPleélﬁ @ity)Michigan,
> rams of( VOSO4 wi tﬁsj 82 grans o? dei oni ze%ﬂvvaty]er s

U.SA. pawnhfs 86 lgeams oo Uvaterandesgramy pf etppiel aitiimecidios éé peipptes. The

o R0 e R SO 0y b LSRR R0 o
125@@I %gi G %lémgg: {]@lrS FEVREH reiEHSn 650" SrahRRT aGalcfiied @Gpport

ours. The resulting catalyst
w1ttca)ntealan@drd)d1@1zﬂ;e@r afrk820A. The aaicmnqi symgortgvasplased in a Lindberg

cat with the bal ance QLt vanadi
R AR R S et AR R R
hel @ Ris FuHTEDLS hfirs 3 ProBucerhd @t@ovtolwﬁ@upéorﬁnaad@d%n gram of

and a surface area of 110 n®2/ Addi tionally, 66.7% of

suppdre 0:QR0aIgramnbleganyha plomées, 0&0881 arguesy & afphpalimina, 0.0208 grams

or o Hul B uRE e B LM I Bl 2 058 itacgon.
The®%ppat Badle NRRRE hRae$ 11O’ @rmartatar pﬁreafbhme(‘aﬂ(l.lsm <5n3/g The

catal yst having a pore size djstribution
suppt badig BeRstSEGe cgqm‘@?uopgggtagtg@tap\pore 1ameter 0 232r£ with 68 9% of

the total number of pores in the pore size distribution having a pore diameter within 85 A

of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Cat al yst havi ng

a Pore Size Distribution Wth a Medi an Pore Di aneter
wohRoosocksast 230 A. The nol ybdenum cat al yst waBCT/US2004/042640

prepared in the followi ng manner. The al um na support

Exafinif3; PlebrabiBs of TVI2M aflfiR CaleAGE 1 ik ATR-E s WiStribution

deTTanT 1 ITpT egrnidat 1 O Ssor ut 1 Of.

Wit hevieaianriae Dihineter of Adtlicast 2301 At The vavediyps epalysidvdsyprepared
conbi ning 4. 26 rams of (NHU) 2Mb20O7,. 6, 38 n(’is q g
in th@‘f%@smgfnqz@egr Igpongcp remfezlﬁygt}ls%%@?‘ escribed in

0

e PRI N ol s b SR o
combiiting 7 6D esaxhidf VOSOf withe82sgrhinslof deitngizdeasted A pHuef the solution

was cooled to roomtenperature. The pH ofthe sol ution
was\dels/-5.36. The sol ution vol unme was adjusted to 82 niL

R anddiQ@ i tion

mﬁeg‘p%%hgtﬁ%é)ﬁl%g m&ﬁ% ddg‘%lu‘%ﬂ;pnpr egnat i oﬁﬁﬁ@]}l

solusioh ged fior Ab@ds fvith chdsmnakagAiatlhn aricdei 62MiC &ygiseearaldours, and

dried at 125 OC for several hours,_ and the c&llm ned
thenactalqs@ BASPSE for hBawrs. Thegespliag|ceiahygt contaip grams of

Vana é g(iiaxg ?éat?ﬁg{%ﬁﬂa%ég%%&?%gﬁ? usp X rgr’ﬁf@ \Qafnadlum catalyst

rt
had ﬁqioyéaﬁemdmrﬂﬁtla:h yvsth ahﬁeﬂlm pae disnete ofi350 lz&l Iaqmrmvolwmt‘ lof 0.69

di di
o ot AT B 0 Rl s
the ggre %r@ec&flstﬁgﬁwﬁtcﬁlthmgﬁmpéatﬂﬁt ®8d h BotBarR@ELwWRh#HETO A of the

Istribution of the nolybdenum catalyst had a pore
mediarapet diamdtéthi n 86 A of the nedi an pore di ameter. This

e l e de trates the t I
TR B RO ST g v
sme@ﬁh@ﬁtl(ﬁp\ﬁlﬁh g|n§é3{%q{or@ﬁlaﬁietdr oastlezA803MA. Exanpl e 4. -

repar atl on of a bdenurri Vanadl um Cat aI st _havi ng. a
eng ; , | 7 istgibution

preﬁ)ﬁétpfnrtﬁél fallowihe magtdrod hd ahxmmdo euppbit propandd by the rrwﬁs)d descrlbed
i mpregnated with a nply V\}g{ﬂvanadl um |, r}&oiz nat i
in Exgmplg bwamreﬂsg@aeda\yﬂh BIHP enpmAMpLaEnatiy
mo1gp@§}5m?eﬁggg§bﬁ Qolfidd WA ngﬁax%H bYEbmRAGY4.28 g?aalmgcrfa;rs

grans o % hydr ogen peroxide (H2
mm)zMo@7aﬁr§8 @fampnafddb@ndl. Bngrams NP Hahd0.37 2@mgradns  of

ol LB 2 B R R e sty

WaJIfe%{eggo $9lout @D dié@ﬁut?&%ﬁﬁe §Qids 0TH henResddtiindrasRooled to
second sol ution was made by conbining 3.57 grans of

1ooMCﬁ®@emmh ZBe pHarfthecolwlmnoves 2et. Weltessolutiph eofumeswas adjusted to
n and, second sol uti on were conbi ned and

82@&%“1&8@%126@6%2(;(1 water was added to bring the

CoMphNQEmBR shbh & (100! giRs)URastifipfeinied baththe hidlfdenum
nol ybdenuni vanadi um i npregnati on sol uti on. The al um na

impregnatiop selgtian, egedior B hohes with gdndsinuatiagiiationi dried at 125 °C for
sevgggéégg%h?g@qsqgﬁéﬁ%n 488l 98 (}or 2 ﬂou%s h"Phe res&lﬂlng 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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dried at 125 OC for several hours, and then cal ci ned
at 480 0OC for 2 hours. The resulting catal yst
woanisaicssd, per gram of catal yst, 0.02 grans oPCT/US2004/042640
vanadi um and 0. 02 granms of nolybdenum wth the
nce-bein r
total S B Baf . BY BB e ARGH IR GIFEHIIARAS bilyot hod o pore
dianﬂ:@ér&wﬂhﬂaﬁtﬁebfmén%&n/porél'maﬁle&xarrpl e dermnstrat es the
aration of a Colum 6 netal
caﬂgl%ﬁnﬁ’ Wgorﬁtr@fsﬁ @eéarezl@r%ﬂogﬂ? &ﬁ?? 6091%1 C&%ai%‘ﬁng a
n?éfjg anfidiof BRARLG0 &, Contact of
poreps%dl%h th An:ﬁﬁécgta ystos A tubul ar reactor
Examdlch4 aPCaﬁtrlaﬁbh wip Mol&bdﬁﬂﬂanIadmm datalwst lexyingpBdre Size

res.t hroughout
F"‘.&Zﬁ* By filling

mol%lﬁf?:n&rﬁ%ﬁa&lﬁﬁmv&%‘ystt %S bﬁ?ﬁféﬁ\’l\ﬁ |tﬂe i@ﬂ@lwﬁl@ thAief. TR dludfna

reactor wth catal and silicon carbide
suppo20 ppphctd bStthe frmﬂwdmmrheé lis Exaxhpled., Wasa]l@remyed Gille A

mol}%ﬁeéﬁ&wa@g%%%ﬁ}ﬂr%é@ gtijegqr%}greg%%%% @Wgwa dAtatfl%t solution was
mad@%‘ébh@;ﬁﬁn@gﬁa' glam&bit (TN}%DMUZYEL 398 gk EMded;, i 56‘gr@(ﬁs of 30%

equal vol unme amount o i licon carbide before placin

hydnogen mmx@péHnﬂz)OO tlfh gramigeenosthapelamingdMEdh gng . 218|*géams of

e B8 Bl oL B S LR UG BF Rt sbl b o
solidd. | THe QR ated sBIuEiBn YRS cHs18d td I%Eiﬁﬂeﬁhbeﬁahﬁ?e bottom Of t he
reactor to serve as a bottom support. A botto

c atAaaseypgnd solbtiemwas mede be comiinings. 3 hgragey WesOs Wlth 40 grams of

dei ng’e{it I ﬂ"hgl} gt sBlu%fontaﬁg .ﬁicgh% gc{ﬁp 6%@%2 Cil%n}b%e{glloag@s@fﬁcwnt

tact] ng zone yst ore
deionize@ wt&twistidtied Hﬂ@hﬁcmﬁh&m sqiotien dhilameupro 82 nil ’fo ¥icld the
with 66. 7% of the tot.al qurrber of pores in the pa,
molghdeaug e s Rl oh 80 HOR BreA RiRSras HPFERYISH With the

molPbdeniify \';%E% ﬁgag%ﬂg = gar%gl@lgs&rﬁ}%?ry Eg@d RebIH3MsGAkIRbYREional dgitation,

ont al ne enum and 0. 025 grans of
driediat K& ° @ €0t sgvearnad lofurs ahdithes tcalcisiet t 480" (hfur Arhoersdh elhegesutting

| t t al / bi d
cato Sk e FoL BT QLS oA Gh Ve B Ak OB GHTHAL
1’1’101?{19(%(%[?%1‘; W ¢ QBﬁaﬁéa%(Fea grpgcl)lﬁg(‘)'ﬁ AL EnGRMHARIN/NShAARE catdYS had a

cat al yst size distribution with a
porasigk distribotien Wimrwnednampoxeshametw 13086\ 7% of the total

or B e reapelr S oo e (A R AL DA pttn
meta_lrt%tdﬂiﬁ ﬁhﬁng @tp@hyﬁie &SwbaliRedith o QdedtHngithe Bfanietes lo€ht 184x€230

8 grans nol ybdenum per gram of catalyst, with
A the bal ance be| ng an al um na support. A top

Ex Gatalsy I | I0 2 Crufd Ieg%\’ hieé C(a HBA tl\,{ﬁﬁar reactor with a
cemfrﬂ[m@umﬂd cienaekll s 2giiepedWith tmnnoam@lm@ nia:ama
pore size distribution vvltharredlan por e dﬁgnz tg
temperRtupesAREpugbeittal GO ek Hhearalpyt bR FOHEEREHTY hrg@r frspace
bet\%enccﬁ‘é ﬂ"le}[r%wd\i\”taﬁ&]aﬁ DG PRLRBERC REIRE Witk ERi Yy ard) SRR arbide
al'um na support.
(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a
wonels@asoszone. The catal yst bed was | oaded i nt BC&US2004/042640
Li ndberg furnace that included five heating zones
co ondi n h I
SRS S A5 8HEaks 408 RSB By vorom o

the @aetoii aSﬂﬂcyﬁ t:ﬁbilt&rveasspd)bﬁiodecﬁathhe bettann dﬁthemgao&)rgasmelss a
m xture of 5 vol %hydro en syl fide an

botmmgeﬁ Gebotiont entalpe Selml&e&bil DbiE 24%%111&) Waétp@S@Pned on top
I

of tﬂ'e %-‘111{; 185 (?@)Zﬁ%é%%%&ﬁmgcgﬂ g?ﬂég omu i ogﬁﬂﬁ ca‘P:Il?[§t ‘BE?E pore

sizet diﬁn%ﬁﬂlchmmtbh noafiaad st ):hanMrmE Fatdyveth af. 7%|1Dé'the total number of

contactin ones wer ncreaseq. to 204.0 OF
POTESAB rthelp<'ﬁs Size dhvatiption 1%@4306%31@8}6 tes Wihip %‘5 i/&gtt%f‘r hedian pore
diarp Ol g ﬁaqoﬁ%t%t doRirfeR Mt @5t dr dgpﬁhas SPRBEHABKEN hAED 985 8fhms of

I ncr enent to"316 0C (600 at a rate of 10
mcl(di@elog?)lmgﬂ?rcaiamt witthihe d»ahn@cbam@arzdnmwppomal nt a| ned

Cf h B
A deddls solbel SHOSH it GEFR Rrepdtiees ob G of te
bot@ﬁ%cﬁrtacﬁhg 7688036 rh RGnidARESNINES: AlneOVIRE nti@dle @9klykithad a pore
mbi ent tenperature. Crude fromthe Mars platformin

sizet dxetn@;uqsn Wf REngdian pRrs dfamefc@rcﬁ @8 A, mréth %&“{Qéxﬁ thefotghnumber of
eratur

poriinad by plsf AEHEL i hpS e e e il 84 A Emedion pore
diambRrerheedidldcatapbteohtaited@.027grahb @ f ﬁfckél&mﬂ@&):% gvams bed

to the top of the reactor, The crude feed fl owed
molyRAWEhPertasap 08 KEatyst SHE, the papcsheRe AAUBRBRSUPRATY I e

con

CoToE Ui fonb B LU0 AL 06 S0 08,001 001 o
middid dongting abnd todfonaadyy strsadting tzhee. pflestop catakykt lnddr mge size

. gas.. Contacti conltlon as, foll.o ati o of
aispPRiioatih gaeedh S8 dirtsas ofd d0 Apfbvicatar iy ¢hEarSslt or
mo B N o CARHR, e bhltc Ringlprtndely 3mma alumina
suppqnm acting zones vvere heat ed to 370 0C (700 OF) and

ained, at 370 0O
the lﬁlﬁ?lé‘éarkgiﬁt“éaétpo A Orzl%nes %er e t cg&%r }ts(,ﬁé{é? ﬁl%ead Space

andBisBitveiab @ grdheat ARl Tht exhiyet iedousneRied 3o aQ(ﬁlc(b_éigSflﬁlEa)ce that
for 500 hours, and then 388 0C (730 OF) for 500 g
inchuidechfigobeagios @pnes OrEspandinggo thaerghest Zaffy therieh g legiad bottom

contQaﬁﬁﬁ%QE%eef&{{d%@ggﬂ&ggﬁ%asme total product (that is,

uct an exited the catal yst bed.
Th eTh@émlym odtecdul fides! bynhtrodiwu:ngja gaseousanixaige bf fubldo hydrogen
hase separator. In the gas- uid se

solf g a0 B Gt hesgsb At omHEEDE FUR LATE gt BT afgpscons
ml‘?ﬁl% vee%luhﬁRHIL) 102 tdthiCcaty ok Bl MR af B @S HhSSb QMurﬁed@sﬁﬁart of the

controller Gas exiti ng t he SySt em was neasured
volbme af eetblys®dys Tempemturesiifghe c@d@tlpg aduestweggncreased to 204 °C (400

“Bret EptamtetoR ASC bSHT oRIEr Ol P Al RO T e

zon%E QeAVRERIR i8EreinBAtalletEB 1Y q@e@sowem&tta BRIFL0ayss l?fper hour.
onponents. Crude product properties are sumarize

Therqmt@tmg @f)nersn@re maiaingthainh 6 °6 fpamn bour, them mcegrpgndally raised to
37¢%° %BQFS] Ger 18%0ur FAd H%lg at §7 d‘l‘%efog 'E\%l HSlss. #nd %rftéd:rtlng Zones were

allowed to cool to ambient temperature.
Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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content of 0.0075 grans, a residue content of 0.255

granms, an oxygen content of 0.0007 grans. The crude
wonodesosBad a rati o of MCR content to C5 asphalraisem4/042640

content of 1.9 and a TAN of 0.09. The total of nickel

propé:gtgegl %@gﬂ%ﬂa nee e@g 14Ff‘e°§ nTheTclPt?del fEé’c?v%a@fedttQ ?rﬁ:ttgg of the reactor.

Vet &' determ ne measuring a
The@neledd&l fieded dirgmehahel pﬂ:héat%ﬁé’ t9p vcmtmﬂmg rzune Irmdg]kehnomﬂactmg

the crude feed. The catal ysts |ives corr
zong, HotAR OBIAGERBEUICe 2R b botipat é‘aipgrtfsfﬁ %féadvto l?esCfB%l faess ¥gs
contéptga \xgﬁml e%@ltl 8k ‘éﬁ%tCﬁ a C)fs?s iHeRs §1%§§1%e ofth e \%‘é I eRdffeting

grap repr entation o T Versus
conditio®s weide"as feﬁldxrws nticoofhpeindgenfgas toethe code f¢ealgmtovided togthe reactor

was,anpusdin 2GRN THS NG By iR Ma g e oo

The%&%s %oﬂtﬁ%ﬁ%ﬁzoﬂ@yﬁreq{eafe'd% Bi70eC {700 T Bh@fiaidifin&] £390€C for

, and bottom catal ysts. Over
500 élomﬂij. dfeintperapires hﬁthne dhree comfactingezongBTersftherhiacreased #ad impdntained

o S o GRRP A28 TR SO0 O 5P R0 o s

houfsh #ent300 ccatd 1)If@r 880 hﬁutrs/ 288 tHeh 898 aCQV%TF)ff&@M)Othours
béen affected. ically pilot unit run time

3odﬁw35tabpmdu¢ts(ﬂ@© b, eareds product yedigasy pxigestiie P%tﬁlé(ﬁt bed. The
totaf ﬁ Z)rd@{;tll}gag 1Tth<|)c§1cg<§ ﬁﬁg %39 ?gﬁf&lspth'é?et g%\all%%gt gi:%gfggg hhﬁg separator,
the Htaltprodiet ivag sepatdiedint®hic amdecpr@dmtt anegaar Gob igut toeas system

180 A and additi onal cat al sts havi Igore Si ze b
wasgneasties b aoraski fHay sontdiern 6%?’%“%5 @ﬁgif%? RS qngasiigd by a wet

test*ﬁ? n%ig e%gud]e%ocﬁlc}] Wa% geﬁ&dlkﬁgséz a@Qe/& Rf aei ¥t @Elght percentage

rof pore por e e distribution having a
of cpmpenﬂnmﬁtﬂm crudietpnoduct 5THe whultsHestevede aw:rmﬂs of theadetermined

e S A SR b SR R n Table
of fiBagured by P-value, crude feed/total product mxture
stability was maintai ned. The crude product had

r e ddve elebWiiN, Tabled Ly dlaelcnide woﬁelcfcf@dt @ﬁﬂtgram efcrude Pragupty p sulfur

nd reduce X
con%?u8€8bg gﬂ&ﬁi?gm%ug%régﬁpue ¢o en g&gﬁl&g%%?8f00007
gra@@Nree trudt ptdiRcCliddcterapio o MCR \vosteRHGHCs Zhi}ﬁl%itejﬁestcbn’snt of 1.9 and
properties of the crude feed, Exanple 6. Contact of a

a €ﬁi&ﬁ9 ¢ eBhafotal ofpisk @5P§P@§W§W?H%F2ﬁ§V¥¢QHPore Si ze
Di styd ll?\lf% 6)?%5:Ma&£y%%@ RS ) AORLShe 4 We?gh?@%@rage bed

Bet ween e reactor apparatus except for
temipBature n‘bﬁ A BRI vesng emtlendth obtheactderfgedz olfesdatalysty laveg snay be
r]ﬁhjlfldl net hod, thod of .s
CO

er DS B Lgre AP TG T e ErBh B POt i o
dec}&@ess Q'WA@ET iHES 4. bFFG | §is %Eﬂ}h&l ?epré@ﬁt'ﬁh@@bﬁWT V&Sus time

an equal vol une | icon carbide.
“t ’)‘Iﬁ@c 1(xrpn<ui\®rri®e df the owmdedetdia th@ esmtantmmgneﬁrd@mrthﬁé in dyis ample.

reactor .to the e Iea
Plol LS5 KT a0 FHOHEHEE CORPT o Lbp o CRACHEY 1ol ngREhE of un
timSHor ©RcEAS BeARle el WIs the topaflidale, AttFbdivhi caaledts.t Oeer a
reactor to serve as a botton1support A bottom

majositabl/ibe ;nm timecthe JABITHE the santacting gonespply ¢haaged approximately
20 POSE AR eloﬂvel BeBle \‘fv'}\er I} %v&so&s(s\l%feb[b d€ithQe that the catalytic

activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedi an pore di aneter
woR0tEA63983 with 66. 7% of the total nunber pore®8CTSRVE/042640

pore size distribution having a pore dianeter within

- AR08 B e T BRSO SRS i
a pofél si?i@ﬁilstﬁbﬁtl@{ aflith@f mﬂhﬁmbmstd;amwteﬂbftah Eahtdl%nﬁ‘c endadditonal

ort. Atop catalyst/silicone carbi nm Xt ure 8b
catalgpig payiag ARGES tire Alsion St medign B SWPa?cf@PéFg etween
90-1807%¢ whfh 41 9E4T 66 GRMhARbENSE R8N tlTJ‘SorE ORe GRkuidh

pore size strlbutlon wi th a median pore
havidg alpieteedlamétei @ﬁ)bhm 45 Arpfabe Medioh potealigroetat, withndeatrobiéd

o S e B
meabf?8d By?‘i’aJaY&t %lfmta@ piRuel AEwestaBilft Yas a2htRindd® The

gr ans” of num per gram of catalyst, with the
crudb @k@dmehdﬂeuedgceail TAINnEdu@dI Nif¥F eccantsint eeduged paircopigetdand

f th f fidl
BB A SRR S oS4 v
contE&QﬁQﬁ’e ERHE pRodubNWREI®, £ LI0%8 6 tHob@probatiey Ot baude feed

heat i ng zones correspondlng to the preheat zone t he
Example 60 flontadtof aLorusde Fegd JVithd ot ata a ore Size

appaIE)t@s (»‘é)dé@ﬁt ff)ﬁ‘ﬂié rfuhtﬂ)bf:‘ dnd Jsxmwg lof tditﬁaqmrnglmaés),zaareéyst Bui;ﬁdlng
contacting zone, bottom cogt acting zone glnd bot t

netagrsiiodytt s mihe 36 Al RGNS A S e a8 i e product
wer%mtalll;e@aﬁ% G0 dgécn*bgg if Ekﬁh%lg 155 Halh t:g'tgllygf \@Mﬁ@d Hith K RIS dlume

e contacting conditions we as follows: ratio
of sibicomyalbalgen gas to the crude feed pr OVI ded to the

e SR NTVER 49905 T0h o IR bl G oo
the 1%9&813 &I RaB8AWaY fil16d BEH WoaPRRoP M the Ml dWihg hainned salﬁcon
260 0C (500 OF) for 287 hours. Tenperatures of the twg

carbcmmosngo@d raeﬁle\heﬁemt dfdhe Tenetor sV eaas@ hediont BiPRRG Arpottom

e

forn® Eboftein o%ﬁ&cﬁﬂgJ E@ne alrhé Hok’tefm c31*€e3ys@ Gad 6pOreGize dismbﬂiitﬁl with a
hours for a total un tine 173 hours. The t

mediproprye diamatercf 124 =r"é1§ft%7%aﬂfd okl SUFRPLREES %eﬁe pore size
distd63E }ﬁ%%%\?%(ﬁé 81%&6&1’(14@%2% Bl %éﬁ% ord éﬁnﬁﬂer The gottom

aver age and an average APl gravity of

catalhist irmgldad dcldsgimg of Fodytckenate apd Odlqrahadf nipkal pgr guam%f
crude pro 0023 rans of sulfur, 0.0034 grans of

u
Cm@b@%g@ﬁlﬂ@ &&Tcﬁggﬁﬁs%ﬁ and 0.378 grans of
r esi Qieeathdgdlsiiidng Ea&[&éﬁﬁ&?ﬂr@ %8 (Pémq) Réas %mis?em &hep lof the

are li'sted” in TABLE 2 in . This éxa
bottdenamsctiag eend toaorm o TaptconigCthEZO@ﬁu dbe tapeagtahyst had ppore size

. catal ysts havij.n or.e Ssize r t '
disth BreniviRacasdifiio e HnE R 4, aH R it HR b e
por@sr 1Hq Fi%r@ duetdidthipdtiohathvihgl £ 8AmBAN within E(Oi A&ﬁdhe medlan pore

content, and a reduced oxy )g?en cont en

dlameﬂeat leeetop@atab@t prebpled Oi08serens pheickel aad Ofléé’aamwf mglybdenum
per rg?a?rll gfl catgl \ &5 &0 Qal %bemg alumina. Silicon carbide was positioned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the

respective properties of the crude feed. Exanple 7.
waamisaes93ef a Crude Feed Wth Two Catal ysts. TRET/US2004/042640

react or apparatus (except for nunber and content of

gggg- % af &haid (\r%reer%%%ﬁ%la) 1233{1}?&% &)Foa)ﬁlét%@ ash"ﬁal'ﬁl?gllzgé e 2, FIG. 9, was
fed t6 &teﬂiors of t}ﬁa\ﬂeﬁ@tmn gTHBad.rhdJaifew fleweh ehrsagi”et}msprdxembﬁdp in

e 6. A crude feed (BC—%O crude hn t he
contepﬁtlétﬁ@pﬂ%é)@tt@wqc&lea zpRe, b pettorm syprgrt gfd e Hagor. oFhe gude
feed t\)\%@ cbﬁﬁﬁt%& Wiltedcht %‘f ﬂfycata]—ﬁ% inidereb&Red o Eg%i’ggnerf $soygh

eat zone, cont act i ng zone, .
contmmtga:ohdmgnzwem asafnuoxbmtramﬁmplmgm gaf ta the crlrdeaiprovided to

the rpgRprogen G RO SCBRD-ATEEY Sos it dne areriee Fadep dyea
(101% g)o THEN o280 2 ﬁoneﬁ H»%}'é H@@edzto@d) g@(trsdo BN&Had Wantained at

9 MPa (1014. he two cont zones
260 e (ﬁ)m‘@af@dzammume}‘ﬁmpdratutee ofit® tH0 qoeaetmg—";one;\wmta@n

07, h Th d
increghgh apsbeiARRE 9 SRR abRIR A Ay Lot (o5 10 hwshen
288 d@"(55“t9°m FRCEITHioues, (HRE3 165°a600 PIORIE B oGRS, aad\memmm ot (650

cal'cium 6 wtppm of sodium 0.6 w ppmof zinc, and 3
°F)fvxxb@ﬁﬂl@ﬂsmadg@ﬂumtlmh@féﬂﬁd@%?oduct had, per gram of

438 Y R0 8 o Wi & AR B .
The éﬁﬁ!iletpr&ﬁﬁt hitl @p&rerdgesT AN off bel2emd da apemgu AP] grawity io§1 ea during

in Table 3 in FIG 10. This examle denp tes t
procgssigacHhaguéd pmﬁectd}aéd@ffgéaéla Ok EHe PFage ) be Sgrams of sulfr,

0. Ooggtgigé%ss%s 5%9%%{;} P18 f Y c?!nﬁld)t.j"f% a8 oPresiANE €AQditional

ced a cru e product that had a reduced
propEhAlds of theadtudeprrotiottaire hstbd: 1ruTmXB£;EcB wRIGzPnc, an d
pot ssi um cont ent  whil e sul

f
P @%@g}ﬁa‘te& ]ihqi ﬁ%nte 33?) F%lga @?e\c{v%l 9 8@}alty’sts having -
pore%ﬁzé digrdud O3 % @k ahth%wfn%%@@&ifafn‘é&;r R 8 PAiok ibesveeh 901180 A produced

crude feed. Exanples 8-1 1. Contact of a Crude Feed

a crul%tmodimn thaChoedk yestuosy ABe redugedNIAVEF e serentordaaderiyrgd oxygen
Each
contﬁﬁ%eé?tlv ﬁa tl&eo}?{f)g?{rn%% f% 81 @%e%t U&ulg ?és;fcﬁ{%tco %ﬁt ﬁrﬁi GO

con actrng zones each cataly
contsi dfitHé BiEgId8pEdiRd: weRCI% atd] 0096 oflthetrespepiiveqiromanties of the crude
nmet hod, and each crude product analysis were the sane
feedas descri bed in Exanple 5. Al'l catalysts were mn xed

Exa‘t’ﬂqtlg 73 'don?a?%.og %rg%;@ Pdiadvid! % C‘a?&l%,.&_ o*l“hczreQ&Blt Fpparatus

ss ot herw se
(exceptiioe atmmbler abdecontendt ef éebtihf avnesh rcatat@htse thelotakbprodant separation

was fromthe top o f the eac bot t.om of t .
metgh i Pragict B Ea B du-USC GUnE FEHEE S (ho-Rses fierived
inEQQm@%“ff‘ reactor to serve as a bottom support. Each

reactor had a bottom contacting zone and a top

com antde iepdZA Bk 10 sfude) havirg rbapmppgt$§ummmed maTabimﬁa FIG. 10,
s B e R b0 S AR P o
contacting zone, bottom contacting zone, and bottom support of the reactor. The
contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm*/m® (500 SCFB), LHSV was 2 h!, and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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of the top contacting zone to fill dead space and to
serve as a preheat zone in each reactor. Each reactor
woasosiessed i nto a Lindberg furnace that incluget/uSews/ 042640
heati ng zones corresponding to the preheat zone, the
Cﬁ%ﬁ%%(’)ﬂﬁt i vave 1?1@ og SHRRG ke AP gravity of 16.2
€ 3, an uncal ¢l ne enunt ni cke
duringajredeysinigs i Thewpmdeqaodict dadril >9t\mppm( diRale@), Gegppm of sodium 0.6

T
prodﬁﬁﬂ @(ﬁ?j‘gfﬁmsoof% 08B, REmBbEES) e na@ﬁb@gﬁ%ﬂs o VARG, &H 0.401

vvlth e balance being al um Ra support.
gramtfydsn{hlm A dditiahat @tdp&:rtﬁescxf theemié pedngbarailiged szaher; ln FIG.
10 with the catalyst having a pore size distribution with
- a nmedi an pore dianmeter of 180 A was positioned in the

t O’Phlﬁ eRbAafid &Eﬁ’n@lﬁﬁﬁtes e comhotbeeTRe Galdatesdtwithatle selected
total content of 0.04 grans of nol ybdenum per gram of

catalgas wittlanre \mze ldistiileutival dne eangeiof 90:5,@9 doprodugesta gridg Mﬁé‘éﬂ that

o bS8 . S AT LR, B e R it

sulfu 3btbots tVEO| dofifeRt, @ad Bdsterdoxteut @ftﬁésnﬂmp)oduas\;vere 76%, 94%,
ositioned in the both contacting zones. The
and ﬁ}?ﬁ&apﬁﬁhﬁef@smﬂyﬁﬁmeﬁﬁééﬁﬁle@% edst i ncl uded 0. 143

Exafpits 3-11. L¥:P ‘?%PH’&&e%% v fﬁ‘oﬁi Qz?l. LttS S dhdAd

VarisuppontacthgCbiyddiensinEadt @hotet ép;jafdumiﬁx@t Fordlee mindben aed
N RO N e
meth%‘anéx@%ddﬂ%r&&@ﬁogﬁct EXATRL SvePe theRafeX afBéLrib&l infM@mple 5. All

enum cat'al yst as described in the top contacting
catalysts wemf nfixedpith sBicwasanbidesd awiolums ratioed A nests biligen eartiide to 1

o BERSGTES M RPN SOPBELDS. SEP S el v

fronCt@ik ﬁJtpY<§f {hieirbdcBRNS tisAdHoRe ofMh¥ trét{cﬁ)r( ‘J‘»ﬁlc@ff&hrb\ﬁ&swas positioned at
positioned in the bottom contacting zone.

the hotteml qﬁ gnsh rmﬂtqmq SPINAPRR BREPMEHPRAT sEaChﬁ@acmfé@d ahetom
contgctlgﬁg %%h % téﬁ Eoch&Q]% z%g}@ nggt%ng thgf‘ig‘ééﬁgggﬁgérnﬁgmﬁgée Ihnxtures
werd pléceld ahaché eoﬁlacttﬁ@ mhemﬁach vgo i silicdnaohnpidbemaspositioned on top

catal yst/sil t 12
of ths 5 40rGALIP 400 e G SRACR SbS Hy> P 2 PRRRSSE e Effeactor
Eacﬁf%@by& w\ga% %mo% riﬁ‘dl?e? ﬁﬂng&%hatqmﬁ&éatﬁﬁf héaang 9&%sof
ude rom he Mars platform (Gu
corré@xmdmg towdise firehdat rat, thertsio doatictog zwneamndvbmbcatonasuppon
ratueof 93 .0C O O for ,12-
{ PP Smels & 3 wiriosd fuaehun Rielel iy R psii e Heture
&qu%E 'ﬂ(ﬁsﬁldn@d T@Me%of‘tom':doﬁtacﬂlﬂ% zdite Tekdalysep@dluaes, e dram of

to'thetop of the reactor in these exanples. The crude
catalfyetea 1#6@0@1@8 ofmolididentra, P¢hewms of nickel, and 0.021 grams of

phosphorus, with the balance being alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum pper gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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zone, top contacting zone, bottom contacting zone, and
bott om support of the reactor. The crude feed was

woanisaesssd wi th each of the catal ysts in the pprPesaIse®4/042640
of hydrogen gas. Contacting conditions for each

| f ol : ' | . . .
OBl e L oM B by oo
(48 cafly v ?oki@ibﬁéd 1ras sotheodfactae borey s ThemedcificdmMddenum/cobalt
(1014. [ LHSV was 2.0 h 1 during | rst

Si). the f 0
catalyrsdneluded 6443 geamsf melibdenenh O Qnesrans bbcopaly, g2 rams of
e.r I i j 1] Tenperatures in all
phos %Onrtugc m%‘ggglﬁggﬂm%?%&gg%ﬁdo%ﬁ%gb OF) faor 500 hours of
coat @elybdenundthialysBalicduariside htietuteftBentd) waepositioraidlin the top

contacting, zones were controlled as foll - the .
contacimgerone U Be PTYIETED EADISF HES Hisatie s i doR efgcsing ggne of
Exang[g (670 OF), held at 354 0C for 200 hours; raised to

6§ 0C (690 OF), held at 366 OC for 200 hours; raised
t oliBEtarifle(10) theGi)lybdemiuch catalgstis described #0dO t9rpeandacting zone of

raised to.385 0C (.725 00)., held .at 385 for 20Q.
et SRSl a0 S Al b AR5 s 0
cm3)_(750 0C) and held at 399 OC for 200 hours, for a total

contacting tinme of 2300 hours. The crude products were
pekn Baawalel M, amahsataned wobybderunymickslgatal pjigiisgascarbide mixture

upt.ake by..the.crud ee - : ,
(48 PRYRG LYo B B RaMGR T palretll e, HRBELUER
molybdeninAReld caslysf inthded; el grapt ofititdlgstpd. 09l gred dfmolybdenum,
Exanples 8-11 are listed in Table 5. inFIG. 11. FIG 12
0.025 gramgphpikkelapnd @B} eaofmbesphoruspwth) thebalancehsingglypaina
oduct ("P") versus run tine ("t") for each of the

Suppggttalyst systens of Exanples 8-11. The crude feed had

a Rvalolybdefumtcatabasilitorbcarbidonsixi@(121oh?’) whd positienkdin e top

represent .the P-val ue of .the crude product obtained b
conteg AP bE RO PR By MR T et i Gp ytecting Zone of

Exmﬁ%ﬁi@”s of Exanples 8-11 respectively. For 2300 hours,
the P-val ue of the crude product renai ned of at | east

1. €rhde fromt the Mars platfoankGolf of Manitcd gvag figred) themhgapd @ an
11, the P-val 1 f,Qr
overptyteBigeraife o493 “Frlher an 172435 MRS e s MidetBeq fr
Exarhplestd€] Rawias 4R preserilessunith@iveti e TRbl¢ @l BEG.dfl. tThe coudedieed was
product for each trial, it _ may be inferred that the
fed totheltor efcthie renctoadmthesq eyammiorni Hherids faed ﬁ%wp Sreygghdhe prebeat
dur i | 0 i
ron S BT 0yl ALy LA g, o
crudt ieeC wasleompiaedioith eachprofithel catelyatsiin €leypressnst @lfiitydoagen iggs.
significant rtions of each trial, exce i n Exanpl e
Conipoting ﬁov\ﬂﬂlelliﬁpf%ﬁ SR XAPARE VG S qeliyts: G Dl logd ¥R tCoruce
feedgfu?g%l &%a&ﬁ%@ &S €80 Rinh*AR° 000 SCHB)IARI0EE 1ot dBuRYf cach
cru fee Ho") versus runtlmﬁtlé t") for four
systenatvedsys® MBm(16is. 7insi)t AV weeddeh oduringdhe §esh 26@bours of

Plots 148, 150 1 4, represent .net r n.u
contggFi. 48q sy BURTAED L g ¢ 76 T e Bt RO SRR B pfgrures
in alﬁ abata¥Els Somet WEke B3 EX@BDPESo850d hotire SPesHthdtipky AfNet00 hours,
ydrogen upt ake by a crude feed over a run tine period

the tofnp@B00reh dualt cowtacting zanesatigre copirolaskpsZo@vN e 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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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen
upt ake of the crude feed was rel atively constant
wdanosng3sach trial. FIG 14 is a graphical PCT/US2004/042640
representatlon of residue content, expressed in weight
b9 &C ) ' -
tempiEfuts O AP P30S g BB 5o 1C Rra00ond ok Bacting
time 8f 4300 Hoar€ach of the four tr| aI s, the crude product
had a residue content  of 8 90% he r.es
c oFheemed %PTO@H@SGYG&]@EGH el st TRB; hydsoeen uptake
Y856 QBhERRL r@idueRenfeht d8d Bk P Content. Average
byth%gﬁgl gy coﬁta ?I ng ﬁure cr ug%n feed w tﬁéy{khene_n .verag
values dblqirypértlss/ sf thernafe frxdunpd med8ectilin Hxesyplastslledry listad in Table 5
shown in FIG 14, the residue content of the crude
mFIﬁr bbuct renmined rel ativel y constant during

ﬁ%flﬁ ??Q? zg)@ﬁ ica efé?)?f%s@fltaﬁ&? bt pRaRle-of hdrudprlodud (“P”) versus

ica ion of change in APl gravity o
run ﬁrﬂme(“ﬁ iy fﬁvieeqnh@fﬂ ﬂtﬁcataiﬂt ARitems véEx;amplp& 8-1tlj ride @rttde)feefddrad aP-

oG 225585 TP 508 8 AR 5 R s e

prod&crt légﬁu{éﬁqg}%nt&ﬁhg keduly fee@Riacht fguricaalyet syiferﬁﬁ&‘ Examples
the catal yst systens of Exanples 8-11,

8-11 w@p@melw qur 2308 hesisnthsP-value phihe crydegraducs sappingd pfet least

L B Rl SRRELL T PR R P50k R o

mostlofthd @n4inde. dAgfhé%&d of lite: lun Qim}eﬂmﬁﬁbr Bxa‘mplb 311 the P-value was
corresponds tg an APl gravity o e cru cts. jin

14, Fram e vaBInCA thercrage pEMUSAPY gReaTiE i iy T dfpt g erude
feed irééagh T %Rk rfeh??IAP l/elg cRa¥iel i cBHﬁcﬁﬁéJ&Sr é)é%ﬁﬁirle fe@rude feed

IS a grap Ical representati oxygen cont ent

. did nex pliaas seehrata). was gitwipar Héntl agibe Pe‘falueh@f tbe qoide prqﬁdqfdﬁmamed
 relattyg 5ot Susgppubiat psonbob fieh iRt eSoegt mBEMARY K5 i which

the PL&MERBRsQKYJen cont ent of the crude product obt ai ned
by contacting the crude feed with the catal ést syst ens

of FExdAps egraamqal rmeq@etatlpn of yet hydeggen miptnke by sEnde dead{dH2")
nt 0
Vers%ggﬁ)‘fl\é%ﬁg%g? fg) Ega ggttsggt%ﬁqts 11%‘%1 pqgs% ?f:ﬁ}}ﬂg%eﬁlzgg Plots 148,

A O0Xygen ‘con

150 5059 r@ﬁé&n@n&@@ﬁrc@éﬁ fﬂiﬁta[{e bb@[rﬁ:mbqfcoﬁtauﬂﬁg the (cdldetfeed with
durlng each tri al own in t he .oxy

each theagatal st sypeme of Eéafﬁplé’él gickls Ff‘éﬁ%ﬁtWé if Ay papy uptake by a
crud& ?e{lﬁ @QII ﬁirf e ?)QIQO(P 8E5 f0ouroRh G d f&ggé b&@eeﬁr 98 Nm>/m’

constant oxygen content of The crude
(43. &BO@SCFBdeMmbbmumEI(ﬂ hléil; tiealeebydrd gar getalkeacofdhy gmde feed was

npounds are red ce during the contacting. Since TAN
rdmﬁﬁb”éW@@“F Jelvte:=toiny ﬁ“ hese exanples, it may be inferred

thafG als is&ashpRcdl 96prb Qtafbn b EestticRON ¥k, @xf{x@ﬁh%@ iWyBight
or gani ¢ oxygen conpounds are reduced selectively over

percertegey oficrwde poodpict ¢ RED Meransiiunginag @é’ nifer eneh géthe catalyst systems of

e GRE190RL by, B0 5B R SR8l o

90%3&%@%51@(1& QoRknt VAR Ee Ferdc IPUste 156,613 801 601 6 8NP sEMAGBsidue
CFB), the reduction of crude feed ‘MCR cont ent . was

contqn?t of thyet ynd aeesliiciorbtained biererriectiog therude fred withahe catplygt
systeéﬂ%gfre%qtalngglg% -ﬁ)} gr%g %gvé gS %s%@wvn% Fi@.em? MG fbifehtdnt of the
crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A API”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content

was 25.4 w% based on the weight of the crude feed.
wonoBvasgbe 9, at reaction conditions of: 371 OCT(URRD4/042640

OF), a pressure of 6.9 MPa (1014.7 psi), and a ratio

164 (];6 I]gg %%gqregenct d%%fgéﬁ%ﬁ&ﬁﬁe &%@ﬁ%ﬁu@@%&%ﬁj&?mﬁaﬁlg the

reduct’ion ¢ru cont e
cruddfee@dritanhd daealwel ghtensfoftbxamptasde] f,eegpectielm In each of the four

wilsespgh B GreSich Pt ByRRoTl Eraahts Bom Sk L2y gab ThonPberaviey
of eagli &?ﬁ e{n%%ﬂﬁ%&?ce e%!%ﬁ%ﬁtl 38541 Aeifeds. PRSIBELAIABL ‘i/l%ht

crude 'S |ncreased reduction in crud
correfads MCR APhgeavitydd| mhmsrudapmslucth an a rdnge dirvoa R .i7r2cP5. API

sravigom BTt g LA DA 75 St el iyt T rbeE R e
ungygy, Ci 6eslg er%!hiﬁpfe fesefdtiSh GBS Bledn @@ﬁt@ﬁﬁ/ Skprésred & weight

exanples d nstra e that contact of“ a cr ude feed wth
perceatage) csﬁthe/ aiuge pirgducT A0 st rug tge ("D Hotoraeh of theweialyst

e REORL Bt S P Ao it f o

prod§c§t %Btaﬁﬂeﬁ)by%ﬁﬁté@hh@ theedralié Rl Witk cataBbt Hebinagd) I’Examples 8-11,
upt a Sel ected crude product properties were at

respem%lm Eadecrgdmrqﬂu@bm FNERXYGED pﬁ@e@rqf@émétekﬁ%wﬁtheémde feed.
sel ecte t o2 I

s ST LS O e o
of creesbllice dlulivg eash sabWASs B]Iibviﬁahi BG4 ,16¢the onpgert doatent ofithe crude

e e Bosiced W g v i ST RS Bty
cons%ﬁf)%% 3 QRS 1Y 8RR Py a(ﬁlélt @m &straRS that ¥188ted Bafic %Qggen

an aver age t NI /V content of at nost

~ complfundha*etre@abd utivg dm’ncmmctlog Shee dAdNiwvas elsd redused in these

exampis. § Jup st R oGS et Rtk s R e aganic
oxygeB cSRpB@ids hRerddast ditte EioBlyVer B roRfaffordBe t@Rsininkheganic

average V&0 content of each crude product was 115-117%
OXyggﬁCDIhIEOIXI@S) content of the crude feed. The average API

g\lllg)fa&mg? 1 fhaéq?(r:clrg% H&‘Pgh'& f: ?yzfﬁ]ﬁ‘ i if§ a ?Ies&ﬁ? ofstg 2 '11\/[Pa

(10181 Wli%@ afm@ﬁb oﬂa@dmgeﬁm trudé%edfoftlﬁe Mn%méslaogb smFB)hme
cru f eed

cancjise Teo Eoml e 12 L ot of s S Feed
feed N%g a%neﬁ&%o frelb 4G &F ('PJ‘O %ng %ges%m\é' 4ol rMidb M) drogen to

nsunpti on. 14, each reactor
cruda fmﬂr m tesluC o eﬁtruﬁie rfeaulLMﬁJ& ccamm vos 28 dtwidh, haoeit ercthe mgight
zones),, each catal yst sulfiding nethod, each total
OfthﬁFBHiﬁcf?edseparatl on method and each crude pr oduct

anfy ¥ ednSpIver £ ﬂeH&mﬁadaS%dﬁﬁmg 8E Il bectmaﬂ @a@p&s@lué of 9IMPa

cat al yst's were m xed th an equal vol silicon

(1016 &rpisi)cand arﬂaaooofdwércfg@edo frudwieed wdéh Nme émt” 6}0QQaS§EB)ome
recug efgedifpet BACRZEMRaL M LS e YR Bpehe BeleBPOL L proce
feed! ARGHQMPdAURLOHF PIRC &7 V) Ot PR fressbrcdhdrrede bhliydrogen to
crude feed, the reduction of crude feed MCR content was 19 wt%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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cont ai ned one contacting zone. After the
catal yst/silicone carbide m xtures were placed in the
woanisaetd3ng zone of each reactor, silicone car BCTUARSHML/042640
positioned on top of the top contacting zone to fill
V .
B R e L T
TANf(@TANIGEO. SMthlme lov dede té?talgets Ipeatuicegthe onets product, while

mainigyeg SRty etk oS g A5 et B PRSI mat ne
hydré(‘g%ﬂtu? dswektéd%?&& Tét gﬁoﬁeﬁi@w&& at 1'n6stt70)% Bf 82 2R%8

rogen gas. t/'silicon carbide mxture
propéréis ety crvde fpak mthll@rsekéct@d ptagertids ofilee giflé productawdse edthin 20-

tg formthe cont ng ,zane. For Exanple 12, the
3O%é’§fh§ls9’§*f:p\r/9ci%er??§e‘?f\c}£\ ﬁlg]ldﬁg‘f giat al yst as prepared in

{ffally, d5¥hotnaaRlaBle 3 eadhhcff tR@ bRl %Irodﬁ@ﬁs vbeﬁ?roduced with a
nD bdenum catalyst as prepared in Exappl e

net h@hagrn wptdles, by the wadafepds Oﬁﬁé:mqshé4 RN B TR GEERa dfughproducts
t T
had AT G PoP BRdayp SLE Y (e adEn GERREER ARy gontent of

at m&k 6NvbraRed tiI NIV RosteHOsT theeddp feed| datle mlﬁtmnrgeﬁmme for
was 160NnB/ n8 (1000 SCFB), LHSV was 1 h 1,

and
the cprdedeast of ahae 8. @hwael(agme@ldve sentent offfack eida Pradugt was 88-90%
zone
ST IR -
was DDA B7% Of the VGtB&ontm of theeerade 364 ﬁbmax&rag‘léo‘kﬁ] gravity of each

products exited th actin nes
crude proguetveas 149-He/ige g@ n]f e §TU @edh E}]ﬁséléq]wscosuy of

each %Pﬁc@li)?odm{ {N'ag aPQl%EtatFSt% Bgth‘é@%sc‘g%}%f‘ﬂhg efhdbFEegeach
cat al’yst system 12, 'net hydrogen upt ake
Exam@kes-lzazﬁ' mmﬂtianeof a Cyu@CFRd Withi Calyd i adffore Simed -

Hydi'ﬁgnc(‘fdiﬁﬁmﬁ-tﬂﬂﬂ %IMp.?esTﬂM4 Rach fe@aﬂﬁaﬁp’a@eﬁh@(e&c@t $or nuniber
during contacti n? of the crude feed

and ertehlt pggomtmtyngd@nmﬁ caghsatialyyt edbdingsnethorh eaghyfgiad geqduct
ipt ak
s T e U S

5. ATANtIystawérengixeti fith 4h @@l Yolule offsilicen babidey dihegenle feed flow
take val ues during stinmate

contactin t was
to caf apastgE an oy HivdPB O edeadpro g ot 36005 RFRSVRT( Sifdoh carbide
was gg: 1%&163% {h@goci%ﬂ{ @Peggﬂ Yeforkd @er% HQ@ bb&&GH s@fihrt. Nach reactor

I um cat a nerati on of y rogen uri ng
contsiaed et ¢ontpctingaase.| Afst thy «tatrageﬁsltlgol@e:adséejmlxtutds avere placed in

proce relative to an t d
the dRBIRGER TR BHSELCOECIGRt MIPTr Rt L8R e OF the top

contﬁdtﬁ%‘%ﬁ@foaﬁﬁ Aesd 45488 and el RM4 J (RERIAE zériU 1n|eﬁ@f§reactor Each
drogen during contacting tends to decrease the costs

reacto)fr was bedsdinig ad indhere fum@tmthatomludqd thessrheaiéng grines Rerresponding

to thﬁ IPB%ﬁ%tede%‘i tglF f(jgxétta% eclncﬁ 'T%V nad ]#T)]trf: af}?el c%{'tct&e feed was
conthdtedwith @ach ¥ @k chﬂaﬁystsrlu d}% ;ﬁewﬂw bf py@dgarﬁghsf rom t he

i ndi vi dual nol ybdenum cat al &s npl es 15-18.
Cort eatal ysisilicomrcarhidmaaduip(f 6 ca wﬁ%msmﬁneépaﬁ%f)f thg gilicon

carbfild to form the contacting zone. For Example 12, the catalyst was the vanadium
catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Addi ti onal Catal yst. Each reactor apparatus (except

for nunber and content of contacting zones), each
woav@logsaszsul fi di ng net hod, each total product PCT/US2004/042640

separation .nmethod,. and each crude product analysis

Were. L6 SATE. A% RSS! ERGHLICR 1 EATRLE o8 o ?eﬂfoa(lﬂ}%rﬁgbgen

m Xe icon ca une r at
to thd&lls fezd Ipk®idedaa iz rdectod whs 160 IN: m%imﬁ(wlo SCHFR)s kHSV was 1 h,
otherwi se indicated. The crude feed fl ow to, eac

and pressutearasd Mhad P 1hEreidp Toe cPRECHREAAnGs Wege Wl apeaptaly
to 34gf°Ct 50 51%30% %per%dl dr¢i9Re GAd HaflRainBs PR 40 £2990 Abuils |T8r a total

each reactor to serve as a bottom support
nmtﬁ&ﬂﬁﬂﬁ&hﬁnu had a bott om contacti ng zone and a top

contact| zone. After the cata?éit/3|llco§§ ? g 11
i I?talrxgg ekt UG ARt At FOBEHIELY PG CDBAISE 2B FeEHRR I
Exa:ﬁ@@@t et h§drbg&9ﬁiﬁal{éﬁfu?hf§ecd&‘@a%tlﬁ S\Fafs 'd@féﬁﬁhrﬁ:ﬂ fhioducRlatali8t

contattihg zone to fil dea d to serve as

Systemn. phlébmatple bh aei hydecgein 'ﬂlﬁabit was - 19 é@cﬁ*@? S(EB), and the crude
e S5 EL R PSR MBS g o 2>

3.0 Nowomé @1r3t A 7Y ) '), thara;eludeqﬁomnh@mqmm b ranlgﬂ feach.3-0.5.
exanpl e, the vanadlun1catakést was prepare

In Extasple | hetiring coxtastipeef 1he sendgderd with Fhet WQIY&’%?WU pppdium
3
o BT B AR o g o6

SCFBQS 410 STERY, i theerddetpiroduadat actANGgn 2 oaege firarh 0.2-G6.
addi tignal catal yst being the nol ybdenum,cat al

pr Em the N5y hydreeRePIES YRlYSdUEed CPﬂta%k%%rﬁ‘i \aa%ﬁs}/lﬁ%ed that
hydr&%és}x ggngﬁﬁe% C?Y ?&ne/ rt§t'h ol o ERE NoRE f@ S’@P@}Jd@rlr{g]c%nﬁa@’uﬁ of the

t1one e top contac zone. I'n Exanple
crudd Geedaind detdvanbdingl cataitsal Ymesition o6 hydragén dering cqn(r,ac@mg gliows

less fraphesthie Heard i ghamropSene i b AamoR i fhebt e m
con\féﬁﬁéﬂay ﬁfoc@gsgsp@rlﬁﬂr&% prbperties bodisstRagtabb®arudss. ERael®irement

he” vanadi um cat al yst/3| licon carbide m xture (30
for 1mydmsn pursng ¢onirsting Fendsdo degyeess ﬁh%&qslfﬁq@f pregfssing g crude.

ddi.ti onal 15
300y i el st R S5 Bt BBl AR Pt cotalys
prodﬂbédh &Ihﬂe prddidtivatied TART dlay sias beierghdrhihe TAN of the crude product
bdenuni vanadi um cat al yst as prepared in Exanple 4.

mbdvﬁéxﬂﬁﬂékﬁE#hWﬁ%ﬁM@?b@ﬁ@PP %E%rblde m xture (30 cnB)
Exa ies%‘f‘ié.' ok gcﬂ(ﬂ” t@ i ﬁ@ﬁe&?Wlﬂ?&%aﬁm Cdtﬂl Ei?‘zﬁfﬁ’!u?

Addi)ﬁ(ﬁfbﬂ C(a%ﬂvstmﬁ)ach\maetopappammﬂ éckqeplt foa uhmbmmlmontegt Of contacting

conie A S PO PR T SO RY PR T e i fach
crud! ?odu%fjaﬂa@ysk%ert‘: aR s@he Neddse/Ldqh ExaRples. Uﬁﬂ chBfbts were mixed

I"owed t hriough the preheat zone, top contacting zone,
withbsili ¢omroachode m@tmhgnemm@ ofshpartsotlienm cathidotar | part gatalyst unless

o5 TG AR ST M Bl o

he SAHE & 108 Seab@F. Siichn I Wad\Wds@icaed btHeMostony dlteach ﬁ:ﬁctor to
hydrogen gas to the crude feed provided to the yeactor
servavas a beumyugPPoo dEagj@FEB}:tmdradtar@tqom egntapging zone and a top contacting

zone. After the catalyst/silicone carbide mixtures were placed in the contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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hours and 80 NnrVmB8 (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra
wWO206EH6393psi ). The contacting zones were heat eBCT/US2004/042640
increnentally to 343 0C (650 OF) over a period of tine
Lindf38 AERA Bl {287 s oph {iporidl ) R pRugdCible, the
two cohtadéngd sads windhheb&oérmsupgortret al cat al yst having a

ore size distribution with a nedi an pore di.anet of
S5l ACh FragRlf HaTARANIR CHAL. MAUPIEPURG A AeeaPyLin Example 2
and%@d’\zvﬂﬁﬂ?e PR Sos1 Zg&al‘*}?@t ribution with a nedian pore

rameter 1n a range from 250-300 A, in the presence of
a InyBimopén] 5 anndéitiopaboitad ps/sticon gdbide mitate (P ch”) was

[ h h d | at i.
posiffugh o e conGand S0t it pe gl RanyHBARS tera
mob?ﬂ?‘h'ﬂf Sat QYRS rePREQPEY HeqfetAbd HERGEAHEERIRMYG! The vanadium

el ativeto the sane 1prop3ert| es of the crude feed.
catalpgiilicounerrbide ndyiuire Gl peooews ipagitioned iatthe tapcostasting zone.

hydr.ogen,upt ake .by. t h r.ude..f eed ved.. 3

oofrng Pl B aaitiohi ey fil QR Lt ARIBLYEH ond) vas
positiined Ut the BB cbiicthg abndRath the Yddifiohdl €athAN: Bing ke

crude feed for Exanples 15-17. The crude products

molybderene eatalyyst rERpengst by thesmathod deseribadi msExasnile 3ni Yhg/veaadium
tent of . at 9 .
cus SN o5 EBRS Uy AR AOORDS AP ERLp OBt
pr BpeXanipRs 1 Dfantadéi tionableatdlgsitsilicdd inik na(30ycm?) ves posidened in
roducts produced.in Ex |l es 15-17 each ha AP| .
the T3HaRA cop e 0o DB AGNBOIBEAGPAPESE D Mot Dk anadium

h : 3
cushESIpsBBaRLS Sl 1PNyl i g it o e

-was positihnet] imihehop pottactsmizonescosi ty and decr eased API

O L S By RS BB U s o

. e’ AARGE §&3RSheAh efh@0nkatting Zo®@y be possible to infer

t hat " coki ng and/ or pol ynerization of the crude feed

waSrudei(PantosBasimBuspil bior Examplnstlacks kaving the parperiiss gugmarized
] i V. T ' t
i il L5, Y 6 SRR T TP A0 SR b
prehBatOBeY, tdesontictihh @ofé, ldetomer@sacing zones had bottori abp@ritofithe

FIG 18. The contacti ng candi Eq%g% wer.e as t5,10I | ows: %
reaciozt e ‘aﬂd%%ﬁd@éﬁog%tegwwc TR HOF BEFCRT ©
hydxhg% %a%%%ﬁ{fc{g@%c‘ S&Qgﬁ{gﬁ% fgﬁg%?ae?gr?l?eow% &3 S RvNaati® oPhydrogen

f. the contacting
gas Dohequiafeed piovided( (BBe BfEptok ovas tlHe NooYml (Y098 SGHR. for the first 86

Ex , i ; i ng . ' d
houts g S0 N R oGS THkIoF Fripmeiing e B8 1 R e gnd
pres@ire Was B.9MPR{1 O‘i&?hgéia SThAdHhtdciap zbAd wdiSHe MBS incrementally to

I ncreased to 20.7 and mai ntained at 20.7 h 1 faor
343 96 (GrLFF3 overm [Exiadwif dintegandt haintainpdent 3A3 At dor avpsal run time of 1400
h anal yzed to determ ne TAN, viscosity, density, VGO
Wontent, residue content, hetero atons content, and

Cc onhedtex@inp¥ damsnbtiatéBiadborgadtlof a@fuderfa@hvithadldlsmn 5 metal

during the time perjiods that the LHSV was at 12 t&-l
catalysichaxthgzopore pizg 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

78



10

15

20

25

30

Aver age values for the properties of the crude

products are shown in Table 6, FIG 18. As shown in
woabls®e®33Fl G 18, the crude product for ExanpberiS2(vad42640

a reduced TAN and a reduced viscosity relative to the

to theTﬁélg}?aI{II‘gp%Fest %f‘ etﬁ 2 cI gé ¥ee 1(91{al1'1‘§1 6&%%}3f8$ys¥ﬁt {]ezeﬁ%é& small

hydrdped \ibtake b tﬁdkﬁu@dfed@vxfaeebherv‘\edmel ght ratio of MR

TS Uionlar, o RRER BUTR SrftCanid: B SRaprilpdusides & GARLAf at most
15% gﬁw lﬁﬁygfﬂw rel e Bx %H?]hésul@ oj Tﬂ@c Efd@i%ﬁ Hro®REd in
asphal

enes content of e crude feed. Fromt
Exan\qﬂmlﬁ-l’r edchtadh tdERNT Y Heanhtds o5t meptiElb.cmascygem t:@rtcnt of at
ntent and .t

d he |
mOStéQp/héP ST SO A0 PSSR RET e RS orude feed
Add1{1 R liag] thtefbgﬂi ﬁﬁ%ﬁfseﬁtﬂ’udeﬁ‘ o E@@iﬁg)lé% tsedgiRe hall an AR Bravity of

e are reduced. The crude product al so had
100- I@P/&bfﬂnmlﬁrgra\ofymftth@@udﬁﬁee@odl um zinc, and cal cium

of at nost. 60%.0f the tent of t
O g e O prodhE RSB Pl SRR (R
18) &6&%&5 pmc@@n@ e bed NgoSithfant deorebAtARI griViey @lative to the
feed. Exanples 6 and 19 denonstrate that contactin
viscasineid ABH gradmn opthesaiderford dorosy the inprgesed Vigaayty Feased

API %rglﬁg}g?l ltaag}(/: é gsgfbgg g"s%‘?e{ %g %ﬁfngtagﬁﬁébgla%e}lz%ﬂ%l of the crude feed

was it@gaace crude products with simlar properties. The

ablllty to seI ectlvel% chan%e a n- ty. of a crud
e 19 Congactof 8 Cruslp FeglalV agfous LY. e spdiacingsiysiss and
I t t
e by OB B GO AL 5SS (PRSIl s

are liatediih ahble 6\m§$@l K. Thesmatakting vesditibnswere asdgllews: onratioet

t t I d t
hydrpGRHR 4 B CEr et Mar R e gatanhe: P REL/T Bt Strm),
press%ﬂ‘é‘%i &9 NP4 Bl0QL & FsPChrld tbhfSatu®eRMR] CnlliinERBheaalasH71 °C
Crude Feed at Various Contact ILﬁgS Temperatures. The

(70065)1an thtei tntgl BylsttreﬁslnaEP@Hm}FEl Qathal ¥ dugng corectingrigasdgereased
I, b 1Th
over &pgsgd Pf ggle ?{0& ng to lga bl ea‘?l?l(%{llﬂgde:fufgl\ezel? 9%%8%’)&1} é‘gnd then the

LHSl\/h@a§ iapreadedtth 20 qua‘cdlﬂrmaamdmedrﬁt aot7ad' fuir 6 hohss. t wo
cat al ysts in the two contactin zones in thekggesence

of Ifh@”éﬂ"@i@}@ h9tthe pruge peasugt vasualyreddo deternmng VISCOSItY,
densftg NG AR dREnf Q&%%ue\’&ﬁ?enp ﬁl@t@ﬁ;%gm'%‘tcogﬂefl{ Qﬁ@ &Sntent of metals in metal

rperat ur es ntacting conditions In the top .
salts@fbt@md aiiszioniag \ﬂr&rt&naperfodls Ithaisthe LHSW was amznh land at 20.7 b

t the tg t 0
Avetygs Vg i s TSP SR TIOS BrorEes oot B A s 16
(10QQRCHR Ta‘tﬂ@g LS8 %ﬁ@crﬁ% Iﬁe&&/ﬁﬁ“ Exja%l;ﬂe 79 B&d & reduced

Cbntactlng con |t|ons |n t he otton1contact|ng Zone
TANwnden meudeol isoasity tehislve wathe T AN andghpuiseesiiy@fithe ¢rhide feed, while

the ARl bE B R RRG R0+ TR oo el R fecd

A wBRSEHS 8f MR éorﬁeﬂ\t’l?@Cg dhditemdrSdontent s biokadt 1. oThecsum of the
exited the bottom contacting zone and was i ntroduced

MCR gowrtentraad Cs asphaltenes content was reduced relative to the sum of the MCR

content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR

content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs

asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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gas-liquid phase separator. In the gas-liquid phase
separator, the total product was separated into the
wonod@epa3ssduct and gas. The crude product was PCT/US2004/042640
periodically analyzed to determ ne TAN and C5
hal tene Vo
pota§RL R bENE s e U BB @R BF et SRR R i
metalkadtitiee dhudéteed. TRe sulfue comterticof the drddadw@du'ﬁANaoBO@O% «aﬂhthe sulfur
a C5 asphal tenes content of 0.055 granms of C5
Conteé’éﬁflﬁletcélf*f@sf %br gram of crude feed. The crude product
aﬁﬂgl@é’@ Lidfo Je%%rﬁ&?@ tﬂat%ﬂtaf’éﬂn@%@ﬁcﬁﬁ&@n be controlled such
asp enes content o 9 grans of QB sphal t enes
that PEHSHT throuah thor cmtimcﬁng)zbmtls gﬁa(eer@arak@)ha,l atsemwatedrtt) @rprocess

ft duct % of, th -
that RS I L1904 T oBHIB FRERGMERERIe "EP UTLe: PHAR Bt afhe abiliy to
selec\ﬁigélglgztﬁﬁng % ARSI ABrates @At HihidmoliNg sﬁéfdé@%ld@ftié@ @edater than

% of the total content of the sane
10 h'ﬁellaWsthemotlﬂaeﬁngmd@S$ toct. perfanEANn gesselief gedyged pizesrletive to

t . 10% AN of the cru
comBa Ty BRante St i gD S A A I rgoent of
dlsacﬁiﬁﬁﬁag&l éfdles t0%e Sﬂi&ﬂﬁidra@bﬁﬁﬂucﬂoﬁﬁﬁéﬁlh@ﬁla@e a3 caﬁ)stralnts (for
having a first (in this case, top) contacting
examréwwé beugrfecikitigs): i s 50 OC | ower than the contacting

Exa aé(%tg Jf a de§e? Qt (‘yiﬂ'l&lty & efin % R tuf &1 CThe

cont&AiNE 8Nstems atd e catblysts peaslilct saned atdeveritied ih Iﬁaalﬁﬁle 6. The crude
asphal tenes content. of the. c e feed. A ona ,

feed havps thegpropittienisteldntiehle /o ﬁﬁ?&ﬁ W?Srﬁdﬁsig thé AR %fl 1§ reactor

and &rn%%dcwﬁ‘lfr‘ ﬂfééw}'}? Iérgtlg RAvHSL M HAR bRl 1ﬁq|he resence of
tenperature s For exanple, reduction in

hydrogen tbatraducp atcasksipurduan ﬂ@d@vmmmwmgﬂpn@ﬁf weree@peratagient different .

p[%r oduct from Exanpl e 20 was enhanced relative to the
tempeEeEi on of the total potassium and sodium content of

t heoffabiSiee nafiens inf the BpsammiRgtont Werday follaksVEHBV was 1 h'';
constant crude feed/total Er oduct m xture stability

tempfepatutgdn Hleetﬂnn@it@ctmagonw% 6@ "By ® Ay aéatlcwf hygrqgen to crude

l o { a i | ws
e BYSA P ST SR oTh 08, e e
ex @Iﬂ'ﬁia@tlnéﬁ)ndﬁf@hairi the dsttan dloatacting adn& \S@detas falfoves: JaiS ¥ was 1
. aci ds) that have a tendency to form pol YIRLS and/Pﬁ
t@@n@ﬁ@uﬁ@@ tha bpiigm sAtastingIzape s ilde @Y 2E¥: it of hydrogen to

crud%@cge/d%a[sslt@%hnﬁls #10lb %rC agpl ﬁll'eséh%r@va@ B 0P | BH 1807 ?51)

ese con”pou 5 at” | ower ten”perature al
Su@he coapuodhatsexied biee bawny eontbeting znt ey wak ingraidedinge the
catal ysts, e i ncreasi ng the
cas b P SUBEPa P Bl R erpurarbe B yes
sepap.ﬂéd kPN @r&lfetp%dukf‘aﬁldf dak. ST he QRIRGIrbMe:t HAB PeribiddIBl Malyzed to
. Contact of a Crude Feed and a Catal yst as a
deteﬁhmchy%NAndJGkkSphdt%%bS@alltfaNtyst and/ or a catal yst of the

c a : f)a%t?l glglps( 1%6 001 (ﬁe prgglelctfoéag{? du?fng. the [un ate

liste@ MDPEHIBTNERS. 10e Tﬁé bl %éd\haura TAS sfrusiend @@@I a@plﬁltenes content
reacted under the fol |l owing conditions: tenperature._in
of 0855 greges dirGraspislians p@cgl(amggf crude feed. The crude product had an

average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs

asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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797 OF), pressure in a range fromO0.5-10 MPa, and
rati o of hydrogen source to crude feed of
waaeEaessEB/ 8 for a period of time. After sufPCTiUSmI04/042640
reaction-ti.me to produce the crude product, the crude
praodu I S separa fromt I lz20
o Dl o e R Bl oo B R Pl R i LR 5306 of

the tbthl do%fen@ﬁﬂth@ Kafi€ Rietdld Ligge chik teecu dthoTANuﬁtthcragudh @xmiuat was
changed TAN, iron, nickel, and/ %ﬁ ? En1content and

at mest A 8¥hrfdbe EANffhasdadecd a‘htPeY?t g o Lyp P Bigher wagmainiayaed
f ee Furt her nodi fications and alternati ve

durme%”rct? t C% Tits of various aspects of the invention wll
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tempsEit e NS R @iy Gy P P YBYNA GIRRHES of B ehend in fhis case,
bottcg‘}élf 208 ?é}fds t&éﬁﬁh@tgé RORR sk ok b?‘dsﬁlﬁlt&ﬂb% cBhfent fﬂlethe crude product

eral manner arrying out the invention. I's
relatbe tol e ssasphaltenématonteind of drems’udﬁ feethe i nventi on s h own

o ndme: reer Bon e shateRne SrealSh s SARTRL Gt peigs vs
enhan®&d SRSl IstBleheRfuRNfEREAL1 DBEr HRhRIlH redifttibh i total

processes may be reversed and certain features of the
potassmm abd sedivmcontentafithe zmgle iprerhist framnitxample 2P was eppaiicad

t.t
R N
fronB¥anifte BB 4 féldtﬂ@ly&io(ﬁﬁﬁﬁt Gudefeditbabiplodueainmixwire biability for

departing fromthe spirit and scope of the invention
eaChaﬁgia@@%Fﬂﬁ'é@FuF%WYt%Vﬂ&el owing claine.CL Al MS 1. A

% ?ﬁ’%‘etaﬂge BrGaHE dé‘ﬁtac‘flﬁg %Hd A0S reHBIR JFitRGhigh
a sup ort one or nore neta form a
mol&ufp Weightrebmpoundx i(for examhler €5 asphlaktem ppdor metaipsalts @ organic
t heta al um na, the pne o re netals, co
scid IS ROTAPIESTP GHTCBP GBSl o RO n i asieel Popertis
of s&ﬂﬁssodndwrsﬁclﬁﬁé@ fé?g§a19§le0 Q@m@ EndVBf @rd)E R3S VAI SFthese
um of the Periodic Tabl e, or m xtures thereof;
compeatds tat boaer tﬁgpnemeune s suchepmpourdsgebe rerewid bafereihey plug

o B SRS b B PP B
tem r§thfe|sMhﬂbo@lti’oﬁe@aﬁ@dhéﬁrﬁ@bﬁtacﬁ@mﬂler of at |east

30 A, as det erm ned by ASTM Met hod D4282 2. The
Examnl$, 2 i e Feed A sHalvst a 18 lﬁg]egal
cata&sfe‘ %‘%9($ﬁ c%{r?‘le}%sﬁ Sf('jﬁ’lg 58% §%&}%§n)ggb 9061 kgLa%trélﬁgl gf @ 0§t4 é'fgﬁ’lts oP QQalyst per

100 igheengosiitRe votiefaedpay,ia spmembcldlmetﬁs [hershlrsed ev1th the crude feed
i gt O Bl B Leoe 0.3 chslg oS Teost 0.8, cc 105
797“‘%}9 r‘i;gé/sélné ffa ?a&ﬁfgé b B5ER IQIfPat AR 1986 dF M?d ob&n éﬂurdeet@%?ude feed

or at [east 90 n2/ 5. The ne as cl ai ned
of 16+1666 wnﬁf'm%:foampsnad df timiee nAeftan suffsienh eeaonomtam@ terprasiuge the

cruc%.fp%)ch@% %éel‘r $r8 dBdrlotdl %F%ggp%ﬁage%ﬁgm thgggtg y‘g’t dnd?or res1d1lljamdru%e 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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nore conpounds of one or nore Colum 5 netals, one or
nore nmetals from Colunms 7-10 of the Periodic Table
wonesme3aser e conpounds of one or nore Col unms PETMIS2004/042640
nmetals, or mxtures thereof, wth the support. 6. The
of tee{zﬁ 1‘&0[?{05% kﬁ ot Igfﬁ}% a&‘ﬂhﬁ_géén&fal frlafth f %in O BleNnddBon. Ttis to
rrse in a anadi um
be uﬂd@bﬁddd, thai tﬁckﬁirms of theiixtetrts sihbwnemﬂ de§crib'6tl derait iwedo he taken

claimed in Ialns 1-6, rein the one re
as cxBPIP &1 EBRpUTES FISTRINT A MM i b SSrLard tor st
111ustg‘?~1:&‘m ‘?fé 1‘?% dtﬂgfelﬁj a05h8 g&%kﬁs ang/ H?:rre%@ecpénd @Ui'ﬁm features
npounds of one o nor e um 157el ements with
of ths uprpmmdn m8y bd h‘ehzadhhdwelademya ales WOHIChbwapﬂarﬁnlt o me Skllled in
wherejin. th a.al unm.na nt.ent of the suppo
the oyt afigs Pras e benety phffagiciadet 3 gnie. ARy made
in th@el%m%@ f&s&fbea h@lteﬁl RHIWHR P%ﬁngfo@xﬁft&f spiritRarstopcof tde
as clainmed in any clainms 1-8, mhereln t he
1nve1ﬁum|casrdlesarm¢@m @1@§0110W13gld>|141m§n delta al um na and/ or
gamma al um na as determ ned by x-ray diffraction. 10.
The nethod as clainmed in any of clains 1-9, wherein
t he support al so has an al pha al um na content of at
nost 0.1 granms of al pha al um na per gram of support.
11. The nmethod as clained in any of clains 1-10,
wherein the nmethod further conprises conbining the
support/nmetal m xture with water to forma paste, and
extruding the paste. 12. A catal yst obtai nable by a
met hod as clainmed in any of clains 1-11. 13. A
catal yst, conprising : (a) one or nore nmetals from
Colum 6 of the Periodic Table, one or nore conpounds
of one or nore netals from Colum 6 of the Periodic
Tabl e, or m xtures thereof; (b) a support materi al
having theta alum na content of at |east 0.1 grams of
theta al um na per gram of support material, as
determined by x-ray diffraction; and wherein the
catal yst has a pore size distribution with a nedi an
pore diameter of at |east 230 A as determ ned by
ASTMVet hod D4282. 14. A catalyst, conprising: (a) one
or nore netals from Colum 5 of the Periodic Table,
one or nore . conpounds of one or nore netals from
Colum 5 of the Periodic Table, or m xtures thereof;
(b) one or nore netals from Colum 6 ofthe Periodic
Tabl e, one or nore conpounds of one or nore netals
fromColum 6 of the Periodic Table, or m xtures
t her eof ;
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(c) a support material having a theta al um na content

of at least 0.1 grans of theta alum na per gram of
weuppmctossat eri al , as determ ned by x-ray di ff PaTuiSoi/042640

and wherein the catalyst has a pore size distribution

with a nedian pore dia r t |least 230 A, as

determ ned by ASTMMet h£%§¥315 The catal yst as

clainmed in claim14, wherein the at | east one of the

Colum 5 nmetals is vanadium 16, The catal yst as
1. cl 4 methof of proguging @ cafalyst, COMKISiRger ei n t he one or

r
oS5 PP 3ot gL SRS bt
whererthasippog canq)rmhethémadhmamhamhtﬁe one nnmra:mb‘almrise one or
produce a total pr ct th |ncI udes the cru
mordgalidtor Grping 6oF i Kot TR of S0kt Foring dd o pr @ more

meta?stfr(ﬁ-ﬁ %ﬁ?@ @t&qieryaﬁ, Tm@ it eseebps a total

least 0.3, and at |east one of
t hiscat a‘baiirggsthstha’amlngurm uppertancta ndixgire abatemperatinerp at least
400%_Pnan pore di aneter of at |east 180A as determ ned by
Met hod D4282, and the catal yst having the pore

Si gRdadiag fﬁet&al{ailﬁﬂ \QHHi‘Elhltﬁé BflalyBeiad adlowiipadBRbuEBe wath a
more netals fromColum 6 of the Periodic Table, one

median pnmrct;arocmmiim él@st)% bheasdeterprinedry ASIM MathabPze?- 6

er,i odj ¢_T.
2. Qoo BefiBHg® afed fymCl oMt Ee mblRhaRls offier of the pore
size@fs@ﬂ;uﬁbnmnﬁ)sﬂmm at nost 90% of the TAN of the

crude feed, wherein TAN is as determ ned by AST
3. Ned Hometbod s CRBnedrHeclMmSoer AVRarein EPOTR VEIERG flLhe pores in

e gﬁm 3 most 50%
the p\gPe %éséls%%ﬁj;lgo rapgetagé;rw%?ég ﬁfigférgﬂ? ?t e %_"&%1 f the crude
4. f e®He mitfhod Bhelaimé¢chddarysofallamsddl,iwhertiaitin dizfacehen @il the

the TAN of the cru ody is in a range from 1-80%
Cataliéflsi’@to)@aséé Gbg%orc?ﬂ??épé(b /(Cgf the TAN of the crude

5. f e?ﬁie méfhod HREIMRED ﬁijalﬁisof@kﬁhﬁqm I heRéiY 11 ored @ HiBre metals

-19, wherein the of the crude product is in a
compme;ga aﬂdmmn onQaImore Vedls fom rﬂc@um Stad tige Periaglic Tabim one or

1. Th th ne
morg§ AR G B GO ERE STARRL Ot T due i Golugans 7-10
of th@ PeAbdie "lfabl@”d)r% ot théreZdmpoady 6k dheto? nddle Colurhiisd7A10 nﬁatdl@, or
22. The method as claimed in any of clainms 17-21,
leWﬁéﬁléﬂTWftWéhﬁlﬁoﬁuﬁE%ore di ameter is at |east 230 A

6. 23Thg Hl%‘[ talg %Eurgéd ?ﬂeﬁ{ léuﬂlsainy vgﬁ r&h%éﬁlel& Iagre metals

wher el e Cru I's contacted in a contacti ng
compﬁ@ﬁnfahmtlon VSnadmm;codbalﬂphlekhllmrmn{tm‘éé thlereod faCi | ity.

24. The et hod as_cl ai ne of cI s 17-
7. whdbemsthodis slaimed inyhp < féglsgo%’[n‘%ilﬁ"tr?lﬁ § #Pg ?{éﬂore metals

comPfi&SiaAAitiBh offe BYHLAIEBMERNY Ffn Column 15 of the Periodic Table and/or
one or more compounds of one or more Column 15 elements with the support.

8. The method as claimed in any of claims 1-7, wherein the theta alumina content of
the support is at least 0.1 grams, at least 0.3 grams, or at least 0.5 grams of theta alumina
per gram of support.

9. The method as claimed in any of claims 1-8, wherein the support comprises in

addition delta alumina and/or gamma alumina as determined by x-ray diffraction.
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25. The nethod as clainmed in any of clains 17-24,

wherein the nethod further conprises conbining the
wonod@epa3sduct with a crude that is the sane aBCODUS2004/042640

different fromthe crude feed to forma blend. 26. A

d ' J
R R RN TR .
alurdih 2EsRaH baki @est Duiegrambephiphg dlwgina petiprancafi dupponr

chem cal s, conprising processing a crude progquct. or a
11. pl dhemethad)asickwaed w2y of wlaigs 180, Wﬂ??éelﬁé@eﬁ@ﬂg’gé further

i ._ : : . . _
comf S TR 42 L DR BERERS 1 RTB 8 mding
the pitee distillate fractions. 29. The nethod as cl ai nmed

12. Ih;é;: %?e{;lgsglo%%g%l’)lezb? a I\ﬁ@tﬁggl ag cﬁaqgleg rlr(l) gr(;:‘}? g cq%ngs,olq?{.i S€s
13. A catalyst, comprising:

(a) 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;

(b) a support material having theta alumina content of at least 0.1 grams of theta
alumina per gram of support material, as determined by x-ray diffraction; and

wherein the catalyst has a pore size distribution with a median pore diameter of at
least 230 A, as determined by ASTM Method D4282.

14. A catalyst, comprising:
(a) one or more metals from Column 5 of the Periodic Table, one or more

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

* thereof;

(b) 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;

(c) a support material having a theta alumina content of at least 0.1 grams of theta
alumina per gram of support material, as determined by x-ray diffraction; and

wherein the catalyst has a pore size distribution with a median pore diameter of at
least 230 A, as determined by ASTM Method D4282.

15.  The catalyst as claimed in claim 14, wherein the at least one of the Column 5
metals is vanadium.

16.  The catalyst as claimed in any of claims 12-15, wherein the one or more Column 6
metals are molybdenum and/or tungsten.

17. A method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that
includes the crude product, wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed has a total acid number (TAN) of at least 0.3, and at least one of

the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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as determined by ASTM Method D4282, and the catalyst having the pore size distribution
comprising theta alumina and one or more metals from Column 6 of the Periodic Table,
one or more compounds of one or more metals from Column 6 of the Periodic Table, or
mixtures thereof, and

controlling contacting conditions such that the crude product has a TAN of at most
90% of the TAN of the crude feed, wherein TAN is as determined by ASTM Method
D664.
18.  The method as claimed in claim 17, 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.
19.  The method as claimed in claim 17, wherein the TAN of the crude product isin a
range from 1-80%, 20-70%%, 30-60%, or 40-50% of the TAN of the crude feed.
20.  The method as claimed in any of claims 17-19, 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.
21.  The method as claimed in any of claims 17-20, 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.
22.  The method as claimed in any of claims 17-21, wherein the median.pore diameter
is at least 230 A.
23.  The method as claimed in any of claims 17-22, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.
24.  The method as claimed in any of claims 17-23, wherein contacting comprises
contacting in the presence of a hydrogen source.
25.  The method as claimed in any of claims 17-24, 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.

26. A crude product or a blend obtainable by a method as claimed in any of claims 17-

27. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a cruc}e product or a blend as claimed in claim 26.

|
28.  The method as claimed in claim 27, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.
29.  The method as claimed in claims 26 or 27, wherein the processing comprises

hydrotreating.
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