10

15

20

25

30

SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE

PRODUCT FI ELD OF THE | NVENTI ON The present invention
w@ewsnelchy rel ates to systens, nethods, and caP@l/yS1084/042426

for treating crude feed, and to conpositions that can

be produced using such systens, nethods, and

SAMSAIEMSsMETHODS AN R W AF ALY Sds FARPRODPINCING S CRUDE

descri bed herein rel at e RROBY,GEns, nethods, and

catal ysts for conversion of a crude feed to a total

product, wherein the total product includes a crude
FIELDAQEIHE ANVENTEON| qui d ni xture at 25 0C and 0.101

VP ng o [ e
rotaf PisOR o P L RUG, SRS st W@l o \RRARG o
treat{DigSoiRleHEEOinOo RithybERRdnAfat Cinibleprotibadd Raigesuoh 8y siems,
re ynsuitabl e properties that do pot allow. the

mo he .

methodp,ed caglysts. MR paiticalarly. estisus pabedpents dessribed besin relate to
. venti N .

S P o B R R BT IS orein
the totatprodectandlades acoumfeqireditcs thab&ta Gaunid mibmteeatt2d “ChandtiGll MPa

cid nunber ("TAN') of the crude.feed, Di sadvantaged
and B O Ricrh PP RS e ey ARG LAY e P B G PESHGY of the
crud6E&egosi on of netal conponents during transporting

and/ or processing of the di sadvantaged crudes. Renoval

3 ARDbm di sadvant aged crudes may

i nyol ve cheni cal Iy neutraljzing acidic components, with
vas Fistss (LB Shyof aps partjtableronsdlicsBardioior Aflow Hag Sqpdes to
be edBM¥miEllyIREspoRtetl) GFOS sty RaVERIBRARL fagilieéare commonly
processing equi prent. The use of corrosion-resistant
referppek talas oflisedvapiagesd Gadessi gni fi cant expense, and t hus,
iy VeSS g1 ; and
el SRS T AL Bh o RURIM, o the ol
acid nomibéi ¢ TAO™) ofihe rrudeyfe¢d)VDIsudvanthded tradeowith anelagveln high TAN
inhibitors to.dis dva{n aged crudes before. t rar&?porti ng
may SApFPe P SEEQRPhet HEta WW‘@%@@&HP&&@BSP@F%% OF pEOGEEHNg of

i Caibitar . _
e e s e R QAR G B SR ppgacd orudes may
involyeahemycally nprtrdiatigacpliodunpehehtsomitlt verious bakes. Alternately,

DL sadvapt aged. crudes of.ten contai.n relatively high .
comqeiies Gt PEels R DEue I TaTPRrEguTse Pt Auor Peiersing
equipBest fifk@bd bf @RbsRRRBASENMENEE] SKANERATEs SOt BXRGES Snd

usi ng conventional facilities. Disadvantaged crudes
thus,ghe use efmertaianoesigant eeatalyin loyighae eavipmend meaysnof be desirable.

Xa ul f.u oxyagen.. and,._ ni tr.ogen). Organi call
AnoffEER Sttt i OELE oL HRAEP eontS MRS o
disadAdnBEs® crliéSisdfore irab fiodiys irkl/ 6l rackvsing aped dedatdiatadsderudes.

i nclude relatively high amounts of netal contam nants,
The pgrofeprapipe inhihitremay pagriyehmiicghepuipment yaed oRtpeegs the crudes

and/& BE ﬁﬁgﬂt{) gf Blfodﬁy[g Bro%lﬁyéjdeﬁomr{ﬁé aludes.

Disadvantaged crudes often contain relatively high levels of residue. Such high

levels of residue tend to be difficult aﬁd expensive to transport and/or process using
conventional facilities.

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

have an adverse effect on catalysts.
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cont am nants and/or conmpounds of netal contam nants,
may deposit on a surface of the catalyst or in the

wao oid/ogwbunre of the catal yst. Such deposits naRCT/HERE4/642426
decline in the activity of the catal yst. Coke may form
and/or deposit on catalyst surfaces at a rapid rate

duPisadveniagee s5idegmay iepiladeciebativalyduigh amereys of meighgonirminants,
y. r a
for eg%ﬁé ey%%clgeéo a%%ﬁxé%\fcggn‘??rﬁ %{(Xé blﬁ @ﬁ% ednf%g?lg%ruﬁ‘es metal
contats@dnid ahd/og compames af metal amyamimﬁtsplmay desdsittolne surface of the
activity of t ca yst and or cause the catalyst to
catalyeos i Bieatod v %l@ﬁ&%ﬁm é PRSS AL FaEe2 diped the
;ts of orgam c acids (for exanple, calcium
acmlltgogg{gelaé&m ggnd/ or sodium. Metals in netal salts of
or Gakd maacfomtsaraif@ d¢p031t ypeataystysusfeqraaan eapid ratenluring processing
advan ude conventi o
of digadiARpeet GBS df B Bl EheaRhs B ABRE Aibune g atalyst

contﬁﬁfn@féd%ﬂpé{fk‘ée mﬁgh te&p@ﬁb‘ﬂ%@@ﬁée@ﬂﬁﬁm@ Vr%‘eﬂéﬁﬁ&l Wh§RIso diminish
metals in metal Salts of organic aci are present. In
the actvity efsthe tc@taWst:a(éror&ﬁ@e\ibfn@aialmmto wetespratsy pi cal |y
deposi,t _near

éslagvarﬁag% tcgrd%g %ﬁyiﬁ 2 S of r a}c ?ne%l 'éﬂse otco%gﬁjng i&%ls (for

exanﬂﬂ@fcﬁfc@lﬁhl Iﬂitétsyluhﬂaﬂd%r@o&mht)ﬁmmﬂeﬁm&ﬁm @zﬂts&ify)sgamc acids are
particles, particularly at the top of the catalyst

not typigallyrseparataddsem dispdveatnesdrrmaas by cwaien@szrzaalrﬁmée%ﬁ%tf% example,
organic acids, at the top of the
desalieTEL Ry o8 3t

geneérally results in an increase in
pr Bggusses sieafteh knannpterddia cbedemmdalrmycaﬁe‘sedtm\métyls iod oigtal
I\/b eover, the sal t

sal tsb%a%%ﬁcﬁ%&? S%S%y nReaREastta gick Febiiodfo st Bpicdlly
depdSAhRAMAL ExteldaP AAKREHAGE daGly4E 85ctaT8 YN MG Y8 0PbAARICGCids may

oxygen conpounds. ‘Treatnent facilities that process
depadit paaferentizlpeid vordrcdesmes bétween mta}dgﬁrpaam%ﬁsemm@ﬂa@x at the top of

e SRR BATR ASATR oL EAS e PR S gra st

orgafdcGRids CatQPfé/%rbf ﬁﬂ‘%@’éed N&Falgﬁ'@&tﬂfi iAldh ifd@ease in pressure drop
processi form hi gher oxidation conpounds (for

ng
thro‘@bathp od ancbugng effectivalyalugtiesstalyst hedi Mpreoxertheimapalsfin metal

[ y ion of ethers)
Salts%rg%? a%ceac rlgé %a[u?@ gffdréee‘r%%{é‘gaq ?c%%%gé{sr eat ed crude
andiadvamygedaitides edagandlads nghsic egygamnipottidd. rieatment
processi ng and cause pI uggi ng in transg‘%rtatl 0 [

I .
facilpties &) RFRCSeerisady prpiagedrraydes et AReOpER soEat PEaT @Pﬁéh?‘)%% grams
of o%{l ggﬁglfam;f disMAS A CARRIMG, QlcoHEf @Eggg%hﬁg SRfcessing.

bons, consistent quarntities o rogen
Orgapénetgleh yompewhdspwhen leedtbediuripg proeesding, lInyayi form higher oxidation

compin gt g sXarler RS B or UGBS PORRdasTHg Heohols, andor
acidPfdtfned %Z Rdida¥ibih Sf‘ethé%gj tﬁ@ﬂ ziré( difavet ¥eeniohe ﬁ‘éﬁleth@ftreﬁ@d crude

active hydrogenation catal yst, may be needed
and/oribip corredenianzingd efuipgepndusinggre dessing agl cﬁ@lk@pluggmg in

s RGOS o 1 eat ment faci 1ties. o
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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-situafiphs, flegrgass st

Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude
WO pesabichd ty tends to result in phase separ at i BOT/052004/042426

conmponents during processing and/or formation of
undesi rabl e by-products (for exanple, hydrogen

fromgfgtrhing sokealtipdrogemis costhbiorpreliusg iadd/pr cadipie fiensped|to treatment

facilRlQcesses often lack the ability to change a sel ected
%%perty in a di sadvant aged crude wi thout al so
Si Di¥afivamgited ¥releanigh gdeb BEHibip i3pdility darihg ptdeessing in
di sadvant aged crude. For exanple, conventiona

d

convgptipnaketitigs.: Ededpahihiy temis|to rapukt dn Bhagaisenagation of components
. . 1 H h |

R D R

sulfide mtatdrnarclonipsomadidsidésuch as sul fur or net al

contam nants) in the djsadvantaged crude. Sone .
pr beweEEengl grogessss gliemizk e 25UHY {9 hapee aselgeted REIpgEK in a
: ' | [t | . t he
s D B e rob R
disaddiastagecheriide) eBorpaxempte, casenthoit popceisksiefien lablothe\ability to

s BE0ThE-b DER SRS BRoE B T SRR A S5 B e
by 2 6sHed ahRuhifnd Icsmta-&eof%ﬁﬁﬁ\éaﬁba%% Guessueel fkan of

diluent to a disadvantaged crude may, in sone
contayningits) inriks didedvastaged emddi | ity of such crude. U.S.

Patent Nos. 6,547,957 to Sudhakar et.al.. 277, 269 10
ey ps phRsse rof ety ngt e AP SPEE pRljde g il 8
disadvant38&d €lfesab 18ver; thd&nlivht P&Perit 0f Beapslatsedondibuting to the
. 5,897,769 to Trachte et al.; 5,871,636 to Trachte et
disadyjantagechpropergiss., 4dding dilrepidioaveser, generalifebicraagrs opats pbiigating .
disa&zragtggg‘c?@m?xﬁesséﬁ%ttg R co@&%fﬁﬁ'@&lt YRAR %;Qfeagéq%‘ég% Héhdle the
crudes. € processes, systens, and catal ysts
disadlesiapé¢dbaddésn Adtsen pidikphisto ahtwdvattagddayedd may, tiesome
applicabilit%_bec usg of many of the technical
HEY PhsusBsde- | n” sum  di sadvant aged cr udes
gepd, Q’lajte?ﬂ Nﬁé’. &, $HYABF 1§ %Qhﬁagaf &Fé?.fr g,'29$,26§ o 1\4%&@1‘?%* &:;

t
relatively high TAN, a tendency becone unstabl e
6,0631266 rgGrandattradnt, 928502 ¢v Beartlemetemhc §,91 6,080 hsBearden et al.;

5391 Bk S S, AR 20Ly VPSR U010 o pcka .

desciBd Pdrions b¥ocBésal) spEmmBtand RhtalyREESH FrabéBingQMRREEThE plok&ises,
exanpl e, "resi due, organically bound heteroatons, netal

systegsnarcheatalpits deseribed i thesepateais, kawaver.diave Hialeil eppltcabidity

d/ ' d h ' d
becaff Y S R o R RRER R oo anspor Lat i on

anmy gukn, idisaaddieapled feagiek péreeslly Hale hbddsiigble pesRasB dfor example,
corrosi on, decreased catalyst |life, process pluggi

{ ) . gl ng
relatiygky/hagh TAQ) edensdgnesodieceine Bysiatde wried rpaigent and/remiendency to
P DU . q )
cons eI BlcSufo SOt oFGRh JRRAEAEMERT OiRE A ERe e
propérties ehne raaivelphighiasaavB il agédirablydempbidns ot@mple,

. products _wi_t hm)ge desirabl e properties. There is al so
residge.qrgani¢ally hornd pefRtoaiomsa Atal euHamEENtsRgRls 18 melyl spltsef
orgalgir@ tg%g?,fai’ngg)? i@ﬁé%glcgl % g%rﬁ%%lﬂélgg) &RBh GRAREER s 341486 t8%e problems
in conventional transportation and/or treatment facilities, including increased corrosion,

decreased catalyst life, process plugging, and/or increased usage of hydrogen during
treatment. Thus, there is a significant economic and technical need for improved systems,

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

wo poosfasicens descri bed herein generally rel at e POT/US2004/042426
systens, nethods and catal ysts for conversion of a

crude feed to a total product conprising a crude
morpdesitable paopdrtiasn Thereds elsh o digmifivast eq@uammmmlén@amaé negalsfor

|
syster SR R el BRE A% ic5h nied IFET Plnetish B & iRadintaged
crude HHAS AN &1 dched® hancBE Bth &S TBRS i NBe Gi8itvag o8] aiungd

by using the systens and nmet hods descri bed herein. The
m&mt hod of produc:| ng a cr ude

pr ?rgvléﬁ{l()ns { ih@ 1n Oﬂ& ‘ril trleﬂ% 8 s té' &ﬁ d cal%?}%ts for
a prod

or nore C atot

conVeﬂsﬂi(andQﬁcrtlﬂ@feeﬂ ttd@ tcmilqﬂbtﬁict comh@ﬁ@m@a tide pmﬂﬂlet aﬁfdQ mvszﬁne

is aliquid mxture at_25 QC and Q. 101 MPa, the cr
embp@g@nﬁamm@onélewhl%%asailnweefa@ts dgseyibeg rbere&% alse aglter%ﬂyereme to
comp S REL HEIp01L0B RaROIE LG GHOUE SRy oRions o
be obiatned &y ulsmgshe :@@%nmfanﬂlmathaﬁsallesdmbﬁbhereﬂf pores in the

po size.distrjbutio ng, a. pore ter within

45rrﬁe Hrvertion praYidsh2 pist I?icﬂ UeHe 4k eeli’rggb‘&r ETIRTISEE:

contgé.r‘%gfgra' Rt f@ {Vﬁh%e de hﬁ&é@dﬂﬁ%% prodide B&@?ro@ﬁgﬁga‘c includes

controlling contacting conditions such
the arudﬁjﬁoqu(o,dmlmﬂrelhabe a'ud¢\pr0dﬁcta$ a higeid 8ig%ere it 2 7iND.001 MPa,

the Gfe G B« Fa Pt dorlt €4 el P ST L B Gt B0 2 pore

size ﬁfsﬁijdiﬁbﬂ With Lhbdign ps&dﬂﬁﬁetemmamgd fiéth 90NtATY0 AGwah at least
crude feed with one or nore catal ysts to produce a

60% ofithg tognl oumber afinres indhappse sizh distihptien hrvaes etroreiameicn

Wlthy]%)%rw Ig%Cg gﬁjﬁ&e etélld glgzll %&% lﬂrgﬁ%ttrfl@lﬁiogcfs Q&?etermmed

by AT MidthddEBS28 ﬁﬁd O&Bntfd]ki‘ng@inaic}?iﬁg soitAvoizGualp dhaethicaele -
distribution wt ore di aneter of at |east

prodyet hes agAN)ef étrfﬁPﬂé?Q(Vb?/f thg”r“feq the groga Seesl, whaig AN is as
detefiBinad ¥ KSWM%JJ‘]%@APW si ze distr.ibution having, per
yst ‘

gramo cata rom 0. 0001 grans to 0.08 granms of:

o [The deauion dsepovides p enathaldydigenineingangodapi®duct, comprising:

cal cuI at d a i ght of nolybdenum ,or m x
contfgnadhsrudefag wRPE0r ot GRS 1) Y AP Biedug g includes
the Jrﬁkﬁat prb&f‘ct GhiG&in IROEEE pRaaactds 4 AbhidimidbureBsis WP, 10 hBIPa,

N'of the crude feed, wherein TAN is as determ ned by
the c&@iﬁ\ﬁewbh&vm DBAN offtdedshi-aratilenst eresf the ecavalpgs havinge o size

aisten B bt B SO PE ROt 1eaf S & PR S 4T Metho

D428Dtaall 1y ehidgst hhviag thaysdre sies dishbutibn deving QR sfam M@t&ysﬂi from
t he crude product is a liquid mxture at 25 0C and

0.0081 gomsNPa;08tgramg pfi deolyledetumaoier raoreapelybdeapm ¢ompounds,

calc@g%g lags . %%L g{/ xg]ﬂgr%gerg%rrx ’é%émz(@?%%sl?r%fb f@gontr%ﬂﬁ}%oéon{alaﬁng

condigéelisanclpieethd icametpesduet hasta TANSI al $104, %096 dethe AN eflthe)rude
ASTM Met hod D4282, .and the catalyst having the pore
feedswherei AN iipan demminidhy ASHY MeliodDaodr e netal s from

COYEThyBn®Sn él?@pl%@fde? d 'rr?etﬂ_o%béf%rocﬂf&ﬁlgoar crli® ﬁ“roduct, 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
we@omsactebng conditions such that the crude proRPUTUSIVAE042426
a TAN of at nost 90% of the TAN of the crude feed,
wherein TAN is as determ ned by ASTM Met hod' D664. The
as detexteintd bp ANTM Msthod De282 aﬁétﬁmﬂtabj‘rst havadg tHen@rasie¢ dd@ibution

pr.oduct , co risi ac a cru d with one
comprisag,0ge 8%1%“8 Pstgfaorﬁ ?f?ﬁw}}% #szt%qrwgw&gq? » Ofify §f more
coni#oeﬁllldéqg%nte Blem%fé‘lﬂ@tal%rﬂqﬂ @oluﬁi‘ﬁ‘@ 8? 'E)H%llioe?i%dfér’f"a%‘fe BF ﬁgt%fées

[Tquid mxture at 25 0C an MPa, the cr
theréefe anchennitrod) inpANNGEting conslitsinsGud) thakthd etusle pirovkdt lias aXBAM of at

mox ShAAABE AN Gt U v R0, o BRI AN oy 6T ethos

Dedderi odi c Tabl e, one or nore conpounds of one or nore
metals from Colum 6 of the Periodic Table, or o
m xithgriewentipe plse brovades a(thythed ef podwainga mardapsoduct gpmprising:

contgif Tkl s Lo HRnE ot 3 BRBuEY  FRA BB s

the drabié ﬁx;odﬁdit Wheein B8 ciude petfuct Radi ﬁitﬁre@t 12@ P@rand @100 MPa,
otal Colum 10 nmetal to total Col um nmetal is in

the @rud%ﬁ—‘gé hayiggn[AN of atdeashfd, esodteratingdhy féﬁ“ﬁMaMeth@g D664, and at
cos G h BSUE Dot 0 B 0B RIS s Co Bt e oo

Tabkes oﬂi@bx&hﬂﬂelwdlpbynd&EbTMnb/bt hote Retds frdin € dlunue Btof dhie Rdridic

TabR, G s thecisi <Lh§€e89rzﬁ'er§%1$@é%r%%e@%%%%&°oéqft%;>@lodlc
Tabf2bA! ¥SthSrelBnipb e b hide M 9.1 tdb%mh”@' Fgrgeuiegﬂaaw

crude product, erein the cru uct IS a
Table, gt mixduzs tlﬁseofﬁ,candndmmelm (alncwlﬁial;aut) k»é toctal ehdurhed @ nieaalitogptal -
sts

COllgBﬂ-ﬁﬂPé}%‘Hggn | %%g%lfrgpf K anﬂgtagg vggl?tpo?le%cqnl g gé?cg%l oy such that

the brayé ﬁﬂ)du@&fas d TN 6f aff 63 D0GRd Bhy TAN 1 tRETtRAIOGRY, tverein TAN

0.06 grans of: one or nore netals from Colum 6 of the

is asdaterouned brahPEM MathodDafdr e conpounds of one or nore :
mtﬁe.m‘%etnﬁo? gﬁl gmlc%s%fmét eém?‘géel r% ?rkeldg H 00(%8§ c!n%%or%smg

as wel g or mx

conBetdlcradé &deyl ith drteor 1010 Bdtal;@ttsad) yﬁidubéla/tdfeg ,prditﬁfct ﬂlﬁﬁﬂibludes
of second catal yst, at |east 0.02 grans of:

the ¢iydepiodiiel) wheteprhosudarT@lugt is prisupstnpde at %%643 éﬂd 8&91 MPa,
r
the EiafTRER pEONTRE AN oP i 1018 031 aftPlhE STELRtBrd N ObHHishne: (2
a ﬁrstrcatalyst uhefirst healgatfhavineg pmgmm@lflﬁlrsn gatalyst, &iohi 0§001 to 0.06
t h t hat h duct TAN of t
ek Obpor Bpre Al A COLHEN Gy (e Fedagc TARE, QR OITANE: o
comPoustiiFoHk BF&OF&Ym&%-EMrd\Iﬁ RADE Bf the Paiod ISRl €Xc@hRQ as

provi des a catalyst composition, conprising: (a) one
weight offoretal nertoailkirés thene @ landn(b)5 &@f:OItCh@tEFPﬁt,l thelsecofich batelyst having,

e 835 PR RTRLIEE P 35530 BB 5Bl K o

the Béodic TANOYE oFBIRS EGhFAMUDEE Snd 1ehdre RHTh RBICOMNUBRALS of the
of at least 0.1 granms of theta alum na per gram of

Perigdigpable, prlcwated bs walghbl@ﬁ wetal, o thixyreg theagoftiridf soatrollivg;
cont%ctmg\’\po%ﬁ%oﬁs 1éuhc% ik X e Bra dudt B9% PTASN € at most 90% of the TAN of

the crude feed, wherein TAN is as determined by ASTM Method D664.
The invention also provides a catalyst composition, comprising: (a) one or more
metals from Column 5 of the Periodic Table, one or more compounds of one or more

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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di stribution wwth a nedi an pore dianmeter of at | east
230 A, as determ ned by ASTM Met hod D4282. The
WO pwsbicen al so provi des a catal yst conpositi OPCT/US2004/042426
conprising: (a) one or nore netals from Colum 6 of
the Periodic Table, one or nore conpounds of one or
havingrasthetatahinging comtei@olfahleas Qof gtahe Pélrdtoaumineager @rand of support

m.xt ur t hereof: (D). uppor.t .mat.erial ~having a .
matflh & Sl okt 0GR RS el onds Ruesize
distAbRitR 8 im @A PRE dBHRRYOF af AR NBAIA, a8 8etd@liRETh A TRY

x-ray diffraction; and wherein the catalyst has a pore
Me@pdﬁ‘@ﬁ%{ ribution with a median pore di aneter of at
l e 230 ef.erm n A Met hod .DA28 The
| o a B0 GG S g I BB E ol more

met6B I Soh@in ¢ 8) thePRriodic MabR, 6% &d rofel@Mpeahdy BT one @F more
the Periodic Table, one or nore conmpounds of one or

metgis feonbrbinn ¢ pbieEsriadin Tablss of mixtimss thsnad; (bapsenpogtraaterial
havﬁfﬁ ARES EhRL Sodb 5 gpie?m.pgﬁhlstd? s 51'118’_%2101;?(3-{%?2{11? of support
offe Or nore conmpounds of one“or nore netal's Traom
mat€iddlysmnddberafinddisy Retyi diffractidaing, wieteinithe datadgst hbes pok;size
. (.b).a support material having a thet.a alum na conten
dlstégu%&n vihammagiar RiFaemster of atlghs Panas Bg?rngp%d%%m
MeBH@PRbRomaterial, as determ ned by x-ray diffraction;
and wherein the catalyst has a pore size distribution
wi t hheanmedioanlsoqgrevidéssaxetayst ebmabsitien sonPsiing; (aaene or more

determ.ned b TN Met.h 282. The inventjon. al so
et GGG a P LSO dbiE R S B PJeOu ot of gre
metRHRIND CoGmeh § 6P Perivliit TaBRERY o BbR MRLB BNt Cofuid® 8f the
support/netal m xture, wherein the support conprises

Periodist Eabdg, one Aamorsrprenesnds ofnesr gfore metaleframdColumn 6 of the
Per%g{r'gff; alglfelc %glg%ptglfeg th IR € (bﬁ%trsgfj]ioé ﬁlg@rigfs)lllagzg{koag télgtfgraﬁ%irng content

one ofr onpoun

. of aRdasd (51 fragt® dEahdtanlumind per peariPer khihott rlablif, asietermined by x-ray

..mxtures thereof; heat treating the theta alum na
diffegghomrand ydiessin thoqatalvst hes apere sive iyt wioprwith a median parso

diafSter G 148F f@éﬂg & t&ﬁﬁ&h@%SWﬁfh@d%Sﬁat al yst -has

a pore size distribution w’'th a nedian pore dianeter
of "Hie ineasion2B0 phovidss adatthodiofipddbyind\s thMalyst, kowlpiXiag2 .

ni[)he i nventi on.ﬁl SO provides, a t hod of {)ro ucing a ]
combifin § SEPPALHIR PET AROGRERIING T SHFPOHAMSIRIRBie percin the
sup?%ig BorIBii Rk $hdtLalliinR, BB HRPA héeRY e MK EWoRpriYAE 0RE Br more

support conprisés theta alum na, and one or nore
metals frome Cobioz § of thepletigdin Jableeoms ommore compaiigdsfaf ome or more

mergh TR Cap ot o et S0 R AL PR e FrgY e theta
alurhlsBppdt/mBtak hifktafe 4t BeEBSdratufiestat 14a6P400PT; bA® forBi Bthe

al um na support/metal mxture at a tenperature of at
catel yshsvheqeio tipatal iy hiot peregizeidabeiopswith eumedianporsdiameter of at

lky . [ ' | Stxjfdtion with a nmedian

1“%2?‘2%?%%% erlg% yag Siié@glteﬂfédﬁ 4A%,%as determ ned by ASTM

Vet Tiedn{ddiBa alsbigovidesaithetod af podpeiay b daalyst, sBhpadnef

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

alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
w@r@doectes wherei n the crude product is a |iquiPBPCTUS1004/€42426
at 25 0C and 0.101 MPa, the crude feed having a TAN of
I 0 5@&@[
cateﬁ st \?ﬁe%lnqgl (S:etlt?lﬁr%tlulfﬁglg oféns‘?%e (flsthg %iézﬁ%l Qﬁ%&rg di eter of at
1eaaa30 daat ddt8fniAcd by AWWMW?ASTM Met hod D4282,

the catal yst havin pare size distribytion .
. §10Verg qnt%ftoapramﬁ% %glegwé gﬁ@%ﬁlﬂ&&%ﬂ#&@ UetsGogprising:
con?éélnﬁgrﬁ cﬁldéffeémltﬁ)%ﬁé Qldl'nGreTc%&!l)fsts t%rb?ocﬁfce AR6E] P&??@g;ﬂgﬂ%cludes

ohe or nore netals from Co of the
the taidle @m(bnct wherain g arivder modyct Eﬂ’ﬂﬂl@.ﬂdl rmintuke ©t@ 56 hardt. 10igMPa,

o 0 SR 5 e A et B
dis@ibulet fTtHianeeikypds EMmRdvedt 1988480 R Qs Hé‘t‘éﬁﬂitnb@ By alsyo

provi des a nethod of producing a crude product,
Meﬁ@dﬂ?‘i%?n@d the eatakyst hiying the pefe size @dstmbutwmmpmsmgﬁh@a alumina

at a A sen n source

oo Pl RS d HpRTRER Sy She P BT 0 Bt Compounds of
onefur a6 inetalh 6001 GoIﬁlhﬁl G sftte Peficie Thble Soranikiuies We¥oR takd €

at 25 0C,and 0.101 MPa, the crude feed having a TAN of
congpllinggentagting candations sueh thaldhe pawle pepdast kag ©bat mast 90% of
the TANEbf SR T el B FANCYs o0 UYEHBE by AT Rhchibd i

SI Z’Ehe:hmsérrtlol‘mﬂlsoqrroWdEMa meﬂBdloﬁprqDlﬂl‘:mng caud rodwft, @inprising:

ast C@ as determ ned bi/ ASTM Met hod D4 Sﬁl;’@ and

Conéa&ﬁflg am Jeccoitth ons Agmersraralystna thpieaenge of & axrggemysource to
proHll.ﬂ%t t%)ﬁ? ﬁ{dﬂgted By 1?&’1%1&55 the aeig Qtf wWibrePHE AR ?(];dutcpfé a

TAN o Re cru to reguce a content o
liquad gaxtuee a Ry gétwlddht i MiPn,th: onpoe feedasingla TAktof rhieast 0 3, the

rud r.oduct has an, o [of0) t of at nost' 90% o
erof {58 pBYBA A8 Bt BB e b0 LR AEPRTER PRREE: of crude
fee@nd @t RAsToNE &1 e ARIMNRI IRt 166 4ize éﬁ@fﬂﬁ?ﬁﬂéﬁ SNtHCOME@BA pore
is as determ ned by ASTM Met hod E385. The invention
dla@b@bowdwa%%aﬁd@tmn@ﬁ b)pASEMM@@}lOd M%@earp;} esatrotling
corfeRIRE b|difons TRPARE 1A iR Phe Gk Mol lloe S a RIaglRt o
90% pothe TXN df elie, crindefeed, antl here@’awj@ccﬁﬁ@ﬁ WE brgaﬁlcébxly%@iuctcﬂltalnmg
m xture at. 25 0C and 0.101 MPa, the crude feed 2 1%
congpoppdls Bich hat thegndepredugd has an owﬁg copigrt offat et 90% of the
oxyg@ﬁ @J)r}féxit%f RRVi0ge B Mo @A e Itmneﬂt yh@lslk] I\Qetﬂgci'D664
rans of : one or nore netals rom
andReaygﬁdcmtéEmhﬂ &, detarminmd bM&TMdWBmustSEf one or nore
mst | s fromcaﬁ%)t of t he PngOdIC Tabldg c(?l cul at ed,
IgKenton akgopypvi esra%esbpép Brodiegipg grerudgyoduct, comprising:
con@é&ﬂh‘% Qlchjde %&P\Wﬁﬁ%ﬁé &grnGI‘érbq{aUs% tp?(%ﬁﬁe &k ﬁohlﬁcﬁi %ﬂa@ 1nc1udes

hour space velocity in a contac zone I's over
the larudle panhhct weheoain the qmmdmmrodlucha;sa lmqu\fmxthreaa:t Zﬁﬁgtanﬁ@%OdfMPa

te s TR ey RN R0 A4 TR FAO B oLyl v, pr

graf SPCh@Bat, at BRSt0sh 105raRE 6F WaE Bﬂm%r&héﬁﬁ RSP 4WGimn 6 of the
conprising: contacting a crude feed with one or nore

Peripdical apde, on¢ ar meee gomegrandeofodnear myate ogtals FomrGaumo 6 of the

Perg’gbcgfﬁg’%n Ce\}ﬁﬁfaﬂqd@p r‘?ﬁegg :Oatalg 0'531%}% gn?eszthérre]gf Sh'Ss controlling

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
waosos166ont ent of at | east 0.0001 grans of suPCTISINE$/042426
gram of crude feed, and at |east one of the catal ysts
conprising one or nore netals from Col urm 6 of t he
Pef’ %Hﬁvéntmbql@ preﬁ@e@am%m A prpsiging @prdopredest, sspprising:
contgﬁitn lh%rdde e Br flord {b?al?ffé' inofle regém:le%f a®ydrogen source to
ures t ereo and con Ing c nt acting
produoerw’total prsiusuthht mhlaﬂes tte crudg peatucg ethieredn thehveuder prdéuct is a

f eed upt Iec a. sel ecte te to
liquidl pfxfyrg at ?ﬁ%@a@ BF ﬁgeegﬁw@gfae Nd%raf @St 0.1, the
crud€ Al AGTin Q’suifhloéﬂn@ent@ BPLd 1¥as8 B @@@%ﬁhﬁ%fkﬁlﬂlﬂbe@ g?anQ bf crude

nmore contacting zones is over the crude€ product
feed heandli a tpast oRANIT tife catalym$cor®1m%rcg‘ ontelne nopineeftals froncColdmn 6 of the

PericgS L 44)8 0P oF ROTS ERIPROUTCa I eh OO AREIEs Gt CBRgn 6 of e
PeriieTi18, of Mixtusesaficrd6f; QhAbHREbIRY. dg Aatdv %&&Qﬁu&@%ch #3€ during

sul fur content is as determ ne Met hod D4294

contautiagi the erde deedaiptakep mpltcyls haidwem@ica s@iecpﬂdcrdt@dp m@nlat phase

sepa%acut%% %gﬁ’xreo cﬁa r%?cg&grg}ga gei%gng ﬁlqtuhe Oﬁlil’gls %cgeg\lfleo cngeig one or more
cont@Ame ebsesy dmgerh s ﬂu:fcﬁﬁdd Sro@i@Aua \A% a TV af atnnos @o% of the
that includes the crude product, erein the cr

TAN;pighe exude feed, andqibp arlmepmdd@t having sifus gentontiqf T/ OWQ% of the
st USRI LBORSEASL TR IO R e SHG1 R Docd
and ﬁﬁfuﬁC&blﬁdltﬂSﬂS&idIﬁmlmﬂd iyt ASWN’HNEtlmdMﬂI on of t he crude

%gl%r@lp ?qgs]ragont a%le%;rhe i nve np n%n%I SO gr]?r\élflg%sco?nprlsmg
cont&&iﬂfg%}ﬁc[é%@d FitHdRe BPESré'\ée&leé%é/ [R9BRstdelo Qpr oe?ﬁ?ﬂﬁﬁogen

one or nore catalysts to produce a tota
sourcdwmtprq)dm;b adeisl pridudt thed enghudsd tet grudshmoduat, wheeioribelerude

prodBGS H Shwia Syt Ao ot 061 Blsd Bndrutfliog et b onditions

suchGhatdRe &888fck8, R R6hAG:, Whilakes HAFRER At @beléctéd Fakd to inhibit
hydr ogen upt ake condition and then at a second

phash yeaszjion Oﬁﬁteakédfbf?ﬂdi dtlﬁlléﬁlcomfhfé first hydr ogen upt ake
38 { H%( envgrgtm& 1&%{3{%@(}655%&% r(g(ﬂl%m ?E %g{lcﬁgeo?nprls%ng

contidtiche @@ eileUpédwith GOMicth tinthe prssawe ro@ bhedr hord daflimtd to produce
P-val ue of a crude feed/total product m xture from

a totéé&?%émﬁbmﬁ@ﬂéwhf cepdegedushevhsreindieerpgeopedyst dsa Heuid

mlxth%eat 65 uEe BHAPY Np&D Q&Q&n%uﬁ% c%Ht%Etn{:gOc/ fr{dﬁLo%‘s 'sMéh %Qt the crude
t respectl ve one or nore r ert

feedﬁsaﬁdliacﬂéldawtlnhyahbgmt alfast lmdmged @ptake neiditdeh afd then at a second

produc crud ro risi onta
hydrBp AP SN OR B ﬁr%?wﬁra.g%n B&g%ﬂ %@gmafbeglgfc}c fjgﬁﬂgt rom the
secoh&3 E%cﬁ' al&cec@oh&‘ﬁ%ﬁ 2 1P H%cﬁflﬁ ééﬁ{‘%é% iflt Py drogen uptake

ratu eto produce a to uct that 1 ncludes
conchthxm is comteolled dol indiibit Mveheiof atchuledeaddetab poduct mixgura from
decis O 50 i e PGyl B e 5 SR t mos
90%@@1@%16&&)' tREreRPaivE | 'oﬁé‘ or M rbfg:@ﬁlest 4r8nd bAudé fre@nt acti ng
rrger ature is at |east 30 OC | ower than the second
c ot gwcmtg)nt asopovides @ methed of Ipeocbmmget qrudscrodudtagomprising:

cont?célélg a CI'I?C{C foo \tNitIci) %(r){% oF }n%}e! oA alys?s ata 1rsé'élm%];ra%ut}ee focl{olilzsge(a by

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

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

i nvention al so provides a nmethod of producing a crude
WEe@do6tes9 conpri sing: contacting a crude feed MT/ONSIHNE042426

or nore catalysts to produce a total product that

I ncl udes _the crude product, wherein the crude product
feed haying # TN ef atilsastf-8; and cpuirolding sanigctimpcoppiions Rechcthaidthe first
f V] : ‘
contab B8 1AMt Bhe By F1BSR 0 2 167 P e sede s Rl sracure, and
the c8udb brodupelias@rBaN of aciusteO0bemitivand tiat T AN ad theosradofeet he

atal ysts conprising one o re tals from Col unn 6
Wher%m’@iﬁlwf%%weﬁémg@TW@ggW - conpounds of one or
MOFe iﬂ%rﬁ‘foﬁx g?sgg?%)\@g%%gﬁiogfof #)H)%ua‘ﬁ% hoeide, p-fgt}flic%’coﬁfprising:

m xtures t trolTing contactin
contactingli tiwla fecglugith oieadr héore catalydts tppoatinct alhatsl Eoduditief imdudes

t 90% of the. TAN of t de .feed,
the i3 giretich S0ete L FEHETBRAES RToR FSES ORGP L B Sl e
the cf@B¥QAha9fngla"EARTHELIhQ DB, G018 feed ANih§ a@8Ifur content of at

det erm ned by ASTM Met hod ‘D664, and sul fur content is
least 8600 H grassmifisalfutger gsMVo e Geebimalnt leavthane ofaneatapists

al so provides a ho f pr i Dg. &. e product
comy sk e ioRS pieE o lvaB g R i i T PG ke
compoah@ YSdn® ok ehadé ARHELfrém (Y l8thn Br FaCPeriodad TAUME |od G tukdre

crude product, wherein the crude product is a liquid

therepy; gad; penteallingreqpcting condibansipgh thahthecrusgerodisy hired T AY of at
most 3094 Yt RL TgtN Jgﬁﬁé trnde %ee t &1 fE ldﬂ.?iefp?&ﬂlgpfﬁ/s' 4 Khfdr b lﬁ%‘? 70-
content of at Teast 0.1 grans of residue per gramo
130% ofitie stld@ctonentiofahe beds fecdneherdeint NANdatadytainsined by ASTM
C i Si ng e or npre tals from Colum of the
Methpg ﬁ%tr%i ?éld'lsélgtﬂ’é?or’é?%’é 15 edrhyot MFthSS 434 mor e
T U S TERMals0 PG Plnckhd SF Prodeihg o bR eitrodlct, comprising:
contactingla tivda deesluith oteatr thére catalydts tppoatlnct a batsl modiaditiet irmtudes

0,
e o A8 R St A e R 58 S5 T 0101 e
the cfulls ifsbdeha¢RIBlaCTUN QI at R8st OF LelR: dre@sifce@RAVING 8 r&idhe LOMehBof at
as determ ned by ASTM Met hod D664, and resi due content

least 0d gyameg ef wsidiaper BymASTHMdvEeh andsdemt omhel the gatatysisn
i f i . a- t
Ccomp g%ﬁ‘% rdl%rg |%% Igryl% X m%%aascjfr‘ir)}%g:o gl %?fg%éeg%m\%lct Eé{)?)eﬁ e B% ;89 IurTr%Fee

con a cru

compdahdd ¢ins o enoipd BRtalEfrémtClahn BroddiucPeriodad Tabhs lod e stutdse
crude product, wherein the crude Eroduct is.aliquid
therep; apd, pntepllinrcantactipg condiigansygpgh thahthe crudgpro@istihasa TAY of at
d t k; )
st Q0360 1 TR0 bRzl ot B8 IO RE IR R 0
130% efitle rasidheabniepastthoaade feethandowhabin St AN ¢oasptetesmigeddye

T WA S lebipe BA SRR B
CofpRv&nidh aiIsE &3 0dsOAhEth@ BF BrodQEingh Sk %?o&d&ﬁ rctgﬁiéiising:

and controll contacting conditions such that
contactinge cpide deedtwitiagnesor Tadie chtaltstsds pr@ides atotalyeodushthaf includes

the cip)E PR IERE Gesd G F B b L9Ht BPTHE o dnckc JAhG 101 B1Pa
the cﬁggg gt%i.d'ha\/@ aCOAN QP ht leBst BS], AR @08 REFhBInHS VM DRERLHE of at
least 0.1 grams of VGO per gram of crude feed, and at least one of the catalysts
comprising one or more metals from Column 6 of the Periodic Table, one or more
compounds of one or more metals from Column 6 of the Periodic Table, or mixtures

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WOWwak/0erse or nore catal ysts to produce a t ot al PEF/O82004/042426
that includes the crude product, wherein the crude
product is a liquid mxture at 25 0C and 0.101 MPa,
most o of theel AN e theaarideyfead, T\crufle atoduetdsis al/ GO canténtof 70-130%

orag 4t Al B B AL Rl SRS

ASTRE MakbTDI 31 e, one or nore conpounds of one or nore
nmetals from Col umm of the Periodic Table, or

mi ¥he entipnaley prOth@s pmaﬁmdeofavr@@tcm%@ruéﬁ; prodretoeompiising:
contgé?{n an&u&ebﬁe& %frﬁl o%ﬁ%tor B%r@gaqél 9{9‘: tj??)dl? {ifpﬁﬁﬁ £ t gtsigcludes

presencé of one or or

the armimumts \aheramttbémﬁdapmﬁ&ctb@hdlmﬂ(}ﬁlxﬂ@e aBP8°C and 0.101 MPa,
ecull ng co t acting conditjions such that the crude

the C}S‘t‘(g’d{? hddea T fﬁt 1epst frdsandard dgast onernd thippatalysts iseobtainable

by: c%hﬂﬁiﬁn% ﬁgg%po-w&i Jh ByeHt dﬁlgfé rﬂ!etﬁfg fﬂfn? @oﬂﬁ% 8 o?&tel'i%gioglc Table,

produc crude pro nprising: con
one armade doegrunds ¢f ama@r mrmmlmaml(yﬂMn bof] mliid)léhmﬁlcﬁl“ able, or
cludes the ¢rude produc mherejn

duct .t hat
mixthis BenbiotoOMREE eLTSet PIeGUer And(Umanbibe 8ol Biyearing the

AT RS R ot g o,

tempgratyebelpvadPq §Camdabntreltisg cclrﬁactmgcboadlnbnsaslchmlm tlaef crvdee

t.a o risi 0 r met.al.s from Col um 6
pmdg‘% l}aﬁésftl’-@?rl ggﬂp I %3@%30&8?18@0%? &ds f¥dunds of one or
MOTRe fRkaAlicn 4150 o%esl Btncbhddf oftgpeRale Dtude fRBL&; cMiprising:
m xtures_thereo and control I'ing contacting

contecsingiarretsteed withomaor migee eataliies (o mradiece Hatal arodugtdb@. ingludes

e Bloshofeip G iniiate SO ARSI IR G Al e
the cARle fgedlvavtiyg @¥is?bity 30% lehst 1D SARI3 78 |y (109 thé'lerudé aste

f eed, erei n_API vity is as determ ned y ASTM
havipgah A1 sy of ahleag |1§>c36‘él|af Ipaptong of therataky SkeePIIRFISIESTORe Or

moré\ﬁE@%Cfchﬁ @Q%umd RO %Hf?&”l’a@hes Gné BIOPﬁbHee&n‘ﬂaoﬁ?aéq&%n% or more:

produci ng a crude pro , COMprising: contac
metady fnole Godewin i aftheoPeriodic Tra.’uiee ot atigtuyesttsereaf; mcbchmellmg

cont 8B i kS 15 U, B S e 1S 0 o

of the Vﬂs@ésn'ypcﬁ“ thd &adé feedar 328dchavi the cﬁldgﬁh&d%t l?éwﬂge«ﬁlsAPI gravity
nd the one or nore catal ysts conpri sing:

of 70- Ead% obthe ARk gthyity ofgberpiids favd, Wherathi AR} graviey Bras oeanined by

ASTRRRRARR 2, VBT DR itk ol ol T G B PP,

C 01171%‘ Insestici s Oprofidesa vaéthbﬂfbf @rd’ﬂ@ﬁ:ﬁﬂgsa, cr@dbepr@Hucﬁf[Uoﬁlprlsmg
npounds of one or nore Columm 6 netals,

contacgBPrsHdedRed PHE BRPE mareopaéeéms- ol nrpdige @dﬁﬁahmodn@ that includes

e RS SR gl SRR AR R SN o

the caglededdetiavinped TAN AT Mabtl. head Debdheldiendrd vamlys@roRlpSsing: at
provi des a nethod of producing a crude product
least QB BRP N P MRASHIEEHM A 0RT SBOR OmPANAGF of vanashumoaranixtures

herebB LAl L
therebf - de)égtﬁgd Elgnzﬁ gﬁg&g vf]he% ﬁe ‘fﬂcer ugﬁ%ﬂ&l c {arfs'i C(!)Iﬁglll#g e épl%ore
Colunminx metlsabn@ér fGrearnehpduddilofidia or more Column 6 metals, or
combinations thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined

by ASTM Method D664.
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and the crude feed has a TAN of at |east O0.1;
generati ng hydrogen during the contacting; and
W@ s061669 ng contacting conditions such that tPET/TR200€042426
product has a TAN of at nobst 90% of the TAN of the
crude feed, wherein TAN is as determ ned by ASTM
MetThe dnehfidn albb@rovides ratmﬂhochbﬁprodming denida pnetukg domprising:

conBii 80 oG PHUGHE P05 U JDeR & gheEr o includes
the érﬁ@l@f)roﬁﬁ&d%ﬁ&refrnﬁte chdag lp%&‘ﬁl@t is B%qﬁ[&ﬂ&t&%@ us t’C aﬁ@ @rl@l MPa,

he crude product is a'liquid mXxture at 25
and melc@u.dd\ﬂead hasweTANofat feastd). hagenengting ypdtogén @trmgeths t:ontactmg,

and \9%1?].}50& nd oa})g?]céi%gfcto gnsosglﬁ]éﬂl?ﬁ at aI St Sg%%?gﬁ‘?“ i"fA?\gof at most

909416 4hé TAN bhde @Afde fasid wherid DANI i8 gs aeminaigtd BY ASTM Method
conditions such that a contacting tenperature is at

D6(least 200 0C, and the crude product has a TAN of at

2 etk 68 plaliRleshe ol Ry AR Eaidhon b sine

conﬂabtmg ﬁﬁ&d@f&ﬂh}ﬁﬁh afe q@maste catalysia te pwﬂlﬁc@ﬁ Oﬂalqimduct that includes
ising: contacting a crude feed wt

the @&@%Pliﬁ’éﬂ%t Waerﬁﬂbféae edg proshugh 1s ﬁrlw%mtﬂr&tat zﬁcC @869 110|11 éMPa

e SRS TN ST ok 19 ARGl Bty W

vanalidANoref orahore @astpolnds, of amthdatm) @rasixtweethefeof; faad controllmg

catal ysts. conpr,i si ng vanadi um one ar
conGFURARATIONT SERD B S LB BTS00 R 408 Tgefd the crude
procﬁfem@atsl STAN & DWHOARA of BTN B FHeNGuEOREAGHHien TAMEIs as
gas flow being provided in a direction that is counter

detetrmmeﬂéyfASSDMdﬂeﬂméDﬁ%de feed; and controlling
co actin ditions su crud

m%xrzen 5 gtprﬁvd%s&m?tﬂcé& ?Fmoglrwl{l%% e é)éO(ﬁlgg aompusmg
conmgea Bruddbedsyias ostedrandrt el ybl té\ﬁmub@a bgl g6kt thﬁhﬁmludes

i nvention al so provides a nethod of producing a crud

the grugdelproducts whpleitsihg grude redust isadigidmireureras gl ~(riap Oeré MPa,
the (?IJ{ld ﬁ hgﬁ%glayﬁ& otfgt l@ gulc nfatl19sf l){nﬁ{)letﬂg ¢h afy@@tcgmglsmg

ct’ erel e cru e produ
vanhdium, d)nequl rﬂotmwhlpb&nc&tof anddira et rﬂl.xilﬁés fiBeof; tpheviding d@as
feed having, per gram of crude L% a éot al N, /V Fe
compERIgANYGFOBRD spwéragflu@ngméazﬂagé agflow b papddssrinehe

d1re€t?t§ fihd ag SoRPPHItRE AGw'R %ddrﬁﬁg feff&ng rcoﬂf%lﬁng @%%ﬁg%ondltlons

lum or mxtures thereof,” and the vanadi um
suclc tiabihy studegrodigt haqcmTANsofaemmsQ(}% fithedPAMiof theacrwdedieed

t f | : trolli
wheBghetat Fg Emne AT DR ¢r ude product has
a t”ﬂieéihvé}ﬂno}{/al:s% p?@ﬂ&&rﬂmé’thoﬁbf predlici l\g%’cﬁfdetpk’&iuN le¥hpAsing:

content of the crude feed, wherein /V/ Fe content 1s
contastinga et fized With ASTV Mere haldl Y5570 8rcfmuee b infelmrodist Hiasigcludes

the By pieGRRG Rt e e oL ag Rl Sas “Gang g Mpe,

the sﬁﬁakeéalhavﬁlg B of arul@¥aal, PtoRd PEIV/FB abmbmifladl%asttortmooz
crude pr oduct erein the crude product is a liquid

gram, ot Lnaet a@e of $1e0wtays ENIpIHINgPEnaditim, eBe O BA compokeds of
van%f1 ?thgﬁ% nﬁ{elre%lf ”a%d‘{ﬁ‘é‘éa% 8 ga[i]eﬁyé% a5 % p%?é"ﬁ?&ﬂgﬂ:‘lbutlon

with a medlan pore dlameter 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,
woer@sosienor e al kal i ne-earth netal salts of onePOF/URINE042426

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

havi ng, per gran1of crude feed, a total content of

aI IIhb nnvnmucai alsapudvidek alrmemls)deca?mnbdum% sruieproduct, canaprisng:

cont R I TS U 48¢ PP oEE o ROPIETes 4 WA PRAEetpffacludes

the o@ﬁdaistsauda &sh@elh@ﬁ@ém@@ﬁﬁoaﬁ&t 194 lighidahixn¥Bheds °@R8Y 0.101 MPa,
al kaline-earth netal, 1n the netal salts of organic

at leass jong obthe gatalysisconprisioe vepasigonensrar nedre spriabundsef apnadium, or

e n _net i C
iR ek $RERERGD FBufltng el Kire WBalidndit 0806 or more
orgaftietaglds, @rcbrahdrabikabnsadrthmoRt &llts of BnéTeit Mbresd@biric aéids, or

organic acids is determ ned by ASTM Met hod D1318. The

mixtupes dprreeinangd 186 cpde Jeeddwvingnputasem of cpids derd: adptal conteaol

alkaﬂh%?rﬂb?%rdcaaﬁﬁﬁé 'gtélgﬁ* ?loetaq Caﬂg&gg' s gftcgrga&ﬁ@ abi 8 gf 1%4& 806001

gramis) aﬂldjchm;roﬂhg oontad‘&ng)mndlumin,s swétethet the bhxale (pmdilet ]rj])ars(diutall content
xture at 25 0C ari d .1 MPa, the cr

of al@éale@iy%ﬁfl alialige-hth Stetmin Brenal solg] aveniaioekls of Sgest 90%

of the rcoﬂf@ﬁt%f%ﬂ&ﬁr}h&alaﬁﬁ@élkalﬂ{é caPlh HRAE ik 13 L8 oFBF 1c aénds in

metal salts of one or nore organi ¢ acl or m
the ariderfeed, whetein corgentad aﬂ@hdndmayambalkq:lme agrthnme:oﬂ mrmctel salts of

feed t al. t | ' tal, d
Orga’é‘ﬁe@ﬁ diseﬁlse‘(ig B ne?f@? ‘%gh\/ﬁﬂ/ﬁ@l Q%?&I@Esaof gpganl c acids
of Taé ilveasdn AsPH80He9h aiBhod r@ducir%ébséru@é‘ﬁrogﬁct;&ﬁnpnsmg

catal ysts having a pore size distribution with
Contﬂeémg@wqué&hwst e pr Ingrecatapyetof nrodu( tatal protiger that includes

“the c\é%&regorg(itluzcé, Iegef'lg ?}geouc?rltlc(l)én lg]r%du&tlsa 11 llaLllJ' an%g( Oef: PRI %1({] (?,]ﬁ QleMPa,

aving a‘pore

the ofideAeef cdoigrisifpdérrorpasre atkial ﬂﬁtﬂrsalts/@ﬁfrﬁl d’ﬂ ni}E Sr@ineacids, one

di st ripution is as determ ned by ASTM Met hod D4282;
or mgpeplkaimereaith W@a Seltt ofae 9 MosH BigenIs & 1ds N KkEeS thageof, the -
crudf 4 haPi O br B Ot £QM SBhcf o AR ol b At
al i ne- nmetal, in heta tso organrc aci
eartlorhetai imostal %%Odibrgdnm apidst frat leaﬁt 0e0008ll igraned, ahd atalagbt one of the
li.ne-earth salts 8f organi ¢ aci_ds

I in neta
cataGptS TG p G0 Fr6aHs STEVRE & GHROBFPCBY ST 10 e fom 90 A

to 180, itk ad leneeevatdr tl‘i@afo?&{l nufn‘Beﬂ"ﬁtp%lressiﬁ kﬁe%lpd?tf: si2k Qﬁﬂilﬁltlon having
acids is as determ ned by ASTM Met hod

a porerdiameteionithingd Jpbihiedeslian prae Hivthetsr, whcxdmcpomgsme dnstnﬂbatlon is

roduc n tactin crude feed
as afRet by ASTROARINE DERY o fing oofFetificsonttistohs SIth that
the citie! pr6@ et haxer ©fl dentBitQduiidali A& BddalkdlheCdatttlendsIORUGEtal salts
is aliquid mxture at 25 0C and 0.101 MPa, the crude

of orgamg aﬁés/ P mse POroftheonsant abalkele tetad, andtalialing-extiFmetal, in
meta{f’ Eems q’:o aﬁ%}ucaa i%?%ﬁe cgugeo ﬁ)agg vghe?eqvﬁ ﬁo%at? oglatlka? et}ta %gﬁ(ahne-

§t ng a pore

earthmeliabin petag salisafet@hid dtidy i§ addReridiogn WA&TL@M&&% D1318.
with at | east 60% of the total nunber of pores inthe

pof 8¢ Hiveriion also prpvideommethedifd pEpdyeing adiredretreduali qompaising:

consfig S 9 G BTy D L R PREA S5 s

the canid pradiict, WHereig theamudecrotact q‘mmliqmd ﬁﬁstuwamstmndtmml MPa,
r oduct has a total N /VYFecontent of at

the Gy topd HEEAPYRATRE O STt NOTLY aoREBLO! bEER. 0002
grar And df FeaS O thd St FstSfbvERd™ PEE 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:
weomsactebng a crude feed with one or nore cat aPEBEUS2000042426

produce a total product that includes the crude

product, wherein the crude product i | iquid m xture
the page sias digtribpfipnchaying avese diametes pHRD fo Z\d(’fﬁhi’/ Megian ogs dipmeter,

wher%%‘ﬁr?g@& 315?1%5&&# isT8 Ulepnindd B @@;l?\/l &P@@Dﬁb%fg%g 6§ntrolhng

organi ¢ aci east
contagtingrsorpkiiorgrsach it the uriele fpeabict bs d toted Nl/é/HEe tdmstent of at most

o, Cataly. havi ng r

90% B AN e eotie st Sofe Bl wherph g e Sulthit el fripupined

by ASYM¥EMONES4TRd, D4282, and the catal yst having the pore
size distribution conprising one or nore netals from

Colhamnveéntioh alseer@ddésodinethvd of produmag @rcmdgtrmf)damrmummg
{
contalipf el (RS B bl PR AP B el il

. the c@@B Prddueh) wherehiteRaldetgiedier HAEQHi@ gligird 252t Ad@.101 MPa,

content of alkali mnet al, and al kaline-earth netal, in
the crude d¢edduving adptabia@émt@f alkali s;nedsals,aemd aelingeagiometalfe i in metal

salts (rc‘irg?%?iﬁ} a?It %ﬁe}eas’é g%lbgtl) la r%%xg pI%rn l;&ge feF%gg e%st one the

catalydﬁﬁhaﬁillﬁg @p@% eme dﬁﬁtnlﬁitmlvmmmman @aﬂe Cﬁhlklallef Bﬁat 1€3t 180 A, as
alts of organic acids js

detefa%‘@"éir]?ﬁ A%E%Met&sq*@%?wé tlmgaf@lyst‘h%mgﬁb%mrp §hre glisgbution
compg{)sﬁgg(gl%%r B LARE REmRFAMUE! '639 t?ee e%}b%l?ct ’E&b@@ WAk or more

I'sin contacting a cru orfie or nore
compoahdd yisire or mape odtateframt@iladn Brof diucPeriddid Tabie low dﬁstu’réme

thereﬁf' ud &{ o f’l o C@\éﬂlgag Icgn gcins‘,f;‘%gﬁ ﬁ'{aﬁ ) od&Pu ch{x?éalrgcgg:a ilas a total
conténPBPAIkA A3t 28d AlkallRE-Barfl Hdlal; ARl sSifl 6t%r§in1c9£?§ds°c5f at most -
more organi ¢ aci ds, one or nore al kal i ne-earth netal

90% Qﬁthwomfenmfeallcah metrk and glkaﬂume eretbduetalyin miesed saleof organic acids

mn thef %rgge Pegd,( \gﬁeglegcgm%éﬁ a&lfa? é}lﬁtgf ﬂg]ikgf ag‘ﬁngnr'petg{ 'il% rrnlé%? salts

of orgdri@hdideR ak HfehBihed by ASTIVRMadth&@DI$180f organi ¢ aci ds
of at least 0.00001 grans, at |east one of the

c aFhfl ipxendionalsomioddescy methpd ef Brodneing atcrusie ppdust, gomprising:

cont%?g%%%f%gg@%%(% Iﬁgre%%ahg?sstg ?(Rlcéa tcggll }%8&1?& 'Eﬂa@ ﬁl%ludes

the cAidz @ratiust, whotein tie cealeprodicn aolmin@fnlxmfeeat IIE’["@I @dfOKIOEmMPa
Colum 6 of, the Peri odi c Tabl e one or nore conpounds
the cpyde di¢rd comPpiistng ome LamErs alkali wsial salisf ope pREOrPrEaRiF acids, one

or mor@ Qg&hng o fﬁteﬁl[ : tsto?g &6f mo%%ig&ﬁ@ 5&% ol ﬁﬂxtﬁ%ttﬁe[%éfp&d

conditions suc at t e cru roduct has a
the coxda tfmdtha@ﬁlgapéregram wetade faedda tdtddabnient adfaalkdhi metkl and alkaline-

| 90% of th
carth iR it sk sl Ao anat Bratd 0CMBT i alesst e ptihe
catal R BlvisPh ?@re Qfze Qﬁ%ﬂtﬁn%t@éh@dﬁﬂ ?o{%r d—i&ﬁetfe?@idat lé’&gﬁiﬁ)' A as

content” of alkali metal, and ine-earth metal, in
determaneal bysAS TSI Miethod du282, aidltugcatslystéladmg@murmsde wtrmsﬁm

Met hod D1318. T |on a rov1 a net hod of
compyBR e 0 T PSS DGR St Sieite G 4B Phgros
comppuHEEoff SR Gr Wdr& nRies Qém'@ﬂ@mﬁ BloAhesSP&iddR ’Pz[tﬂ’éj B¢ Erikures

total product that includes the crude prod uct, wherein

therepf) @nd penteol ngrenntacting cenditionsi sicithet thesruge ppetigthasetotal

conte%t %p éllkem: rarll’etal, 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

13



10

15

20

25

30

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,
w@roosmet9 one of the catal ysts having a pore SP@BUS2004/042426
distribution with a nmedi an pore dianeter of at | east
230 A, as determ ned by ASTM Met hod D4282, and the
in the anaqusetd Wheietyccntq o€ akkalz enethil sandi abicelinerearth nptalsinmetal salts

or ot AR et o Bed afla b “vore. et i s

fr g GRkehiith dsdprokitRs Redetisli & pfédicthg LErudd Fiodt®S comprising:
t hereof; and controlling contacting conditions such

contpeiing a dredecheedwithong 0t mormentalysts t«)apro&mqew tptal praduetthatohcludes

e Bl AL WS ORI b5 AL 6581 v
the diedehfoel] RIbTfBa toTdl NI/ VWFeRbhteRt Gl 2% ma@ﬂ@@ﬂﬂd)@fgr@nm NW/FQJ per

produci ng_a crude product, conprising: contacting a
grang p{Juds toedh afdqapt gl dhe wlzst%h%vamg/%p@retsge&i%b@t@namth a

r e
medk8le SEARE Lol LU AR NGRS S PO 905D o
catal@sﬂk&izmgl%q;ords kiee distritaitibe edmpﬁsmg bs¢ agmoreametalsifiung Column 6 of
tal salts of one or nor e or gani cid
the G T80T RRg PrHBOB-AOEPONEHSAT WRI0F TS MBH By gilumn 6 of the
Perlﬂgg RGHIE, (ﬁ%&ﬁlresot'heﬁbf‘ 44 @éntkﬁﬁﬁ%&f adiile gSﬁ(%‘lee dsf s%gg that the

VI Nng a t ot al content er cruae
crude uomw hestadbtal DY/l ¢mitam eéamnost 88Yedf the Ni/NVéfeatomsedt b the

erad e PR 35V R P isyf A aripe BTt diendd psFf
W trhe hveREPdsPR00Idds 8 mRIRSd éar@duci @@prﬁdué’escomprlsmg
det erm ned by ASTM Met hod D42 t he cat al yst

contpdipgricpredeaie withoing er giosg e4tajpists mprhélg;ega total gfoduct that includes
the c@&eﬁ%g?lw r&l‘%e?&h i Cmgg f)rog}la 2 Elﬂ&lat L(Xl?e at .’ISr canand 6) 98 fLMPa

the dmieyfbetewmﬁmfgmmﬂ&no@ an@uhﬂdtﬁ@amw@iegﬁrtm&é organic acids, one
enum . or n1xtures thereof; and controlling

d

or m@%ﬁﬂ g@é{rﬁeﬁ@rﬁba}%ﬁ tsﬁléiw% G OR M@ PrERRIE A61dS w&aaﬂhemé the
|

o Gy g DLl UM LS00y

organi ¢ aci
eartlntﬁleﬁahen oetd ealts cxfforglnkazhmdsrxﬁ‘taale,astdmi)Oﬂll lcedmg) @t leasttone of the

catalpf@té gavi%%;‘ g pgfetrﬁl%e hﬁ‘u%{ ng:l %gqu]e% ?a[pgfolég alg{g;aatr %? atclggst %0 A, as

dete@hikad by BSTM M'étﬁ'ﬂ%lt B4280, AndBi 3htafRt It;ai/nfg thO pERNi % A&ti88tion
is as determ ned by ASTM Met hod "'D1318.° The i nvention

has ot npﬂyhxied@rs cantent, heigraf qfce@lyst, digna0.00Qdgrapsdd (St grams of:
t d
ot AP % A S MR 0 B,

or m&NtiH@e tHeFu@LH cothiellifl Rohth& i doditibhO &t thdt Shedcrhlldipoduct has a
m xture at 25 0C and 0.101 MPa, the crude feed havin

total papjeat ofalkalianetel, endalkaldna-¢asthanetale irf metal $rdtsiof grgap@ram s of at

mos%@é’lo? %1 %88%1%[ era?lgah Iﬁfét%l? %ug ?5 onn\é/e e':ae 524 éle gltalin a al %}Hg of organic

aciddimvthe gadp fed, Whéfremchoﬁtelht bdlkOhmeédat, hn@aﬂ@ﬁh@@arﬂﬂlﬁl@tal in metal
di ameter of at |east 90 A, as deternined by ASTM
salts I OFas@icae s 35 asdrdernrieedchit APY M Mistherd ddl348¢ ot al

mlrx@&%@fﬁge cA glatﬂdegs a{ogibfagg) Fodt@indlYihde Jro&!:et QR king:

grans to ne  or or
contmlmig awnak foéd wuh yheentnate cagdlgdnd ’@t;&ddlﬁs awsta d@cft that includes

num_ or, m xtures thereof; .and contro
the Gz P&%@f Ychgvhestinihe Grde Rgdnet itabiayif ergirrie 250 Sd@%to H¥sMPa,
the cRudbAbbPhavitly TRRLrAP 1705 Bt hENRE 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 nost 90% of the Ni/V/Fe content
wotoosheleer ude feed, wherein Ni/V/ Fe content i SPEBUS2004/042426
determ ned by ASTM Met hod D5708, and TAN is as
det erm ned by ASTM Met hod D644. The invention also .
a popsy B%q disEibytionwith@ regdiay pate diamgter of rau@estrﬂoo@mtdetennmed by

] th
ASTTRENS) D95 SRR G0 S LB P o PR B o
catalyst) ﬁenpf) odoic gramm@ 08i giarhbl ef: Gﬁdl?l&iem@ng U6d o1 1o dohﬁiéhﬂds of
ture at 25 0C and 101 MPa, the crude feed
mol osiephms salepiend appeight %f ey hlenun o5 mistaresdheseofpped eqntrolling
contgafn% &)ﬁ?ﬁi%hg sl th ’théj&ﬁdé){qlroﬁ%t%aglalﬁl Ny B8 atelﬁggt BodBiAbe TAN of
salt's of one or nore organic acid
the drivda feod andathe crinde pn:a)dmtehzimﬂbtdt AV ge aoitehtalf aCoobEINS of the

f l,
NIV st Fltq:grﬁ& dl?? @\W@sm@%ﬁs at @qmn%mgsm
MetRid 9137@88 @ﬁ& TANRQQ aet%ﬁlﬁﬁ%d bga%m NI&RSd pgae of the

cat al yst's conpri si ng e or nore netals from

Co [Thenmnv@ntén alh@pltémdeadlnnﬁtﬂ'(ab(bqurodlrwlgn cmde procloatp ommﬂlssmg

of . one or, s from of the Perjo
contfégieriie i34 iR of mpok Poaig 1y mpiee G piuChibbinghudes
the dri@ro@hWhekbinhe éri@e PRIGuOCE ﬁ haai?il rﬁnmﬁe Gt @Eﬁ@o 101 MPa,

conpounds of one or nore nmetals from Col um 10 of the
the qpeqd iged eorpiitieg omsy ormere atledi métek salis of outﬁecvren@re @rgmlllcaaclds one

t t 10 netal to tota
o o Rl R B NI % 510 b By P s R
the oﬁ:@d&iﬁeédl hmngwcdialtdaatent Fb@r Eathae pidRaeed, o afkaR Iﬂé@eilaz!md alkahne- ‘
content of alkali neta and al kal i ne-earth net ai

carthetal, 18 meal sgts fogeamicacids ofst drst. 00RM ergussand at lsest one of the
85 A 5o B B0 A IS GRSl
morabengiunds ofidiendr mbre ahetalb iromeCallumnatel thé ka:hmdie Teblef ¢t mixtures .

is,.as

ety P BRF By ST NS CRBUCTROESL0 S PRRAEH Tehle ng or more

‘compédk 48 Sndor bRk ﬁB‘IrP@HRl'rrﬁﬂl (ﬁoﬂgé’ ﬁ@mﬁfl@ GHGIE; or mixtures

conpri sing: cont act | ng a crude one oOr nore
theraogt whereing: molapratid of total Cadumn lﬁrrmdmldb tothlaColumal Gudetsl ishea

ansEHE B D0 oA o B SHE l PSaho

total@oh@hBdf dkdlMhE@l, eAdhRAlincdéartt méaR S netad M2 SF AR a‘%fds of at
Ni / VI Fe per gram of crude feed, and at |east one of

most ¥% efthglopatest elaleli metel, apd ylkakine-earthetel, frematad SEﬂtS@tfprgamc
ac1ds§;ﬁ| tHgEruﬁe ?éedt Qfﬁelp %r o‘ﬁ{%' ¢ ofTﬁ%)lf fne’%ﬁ] g ]allinﬁégﬁ,agﬁ}n%af g 1n metal

one or note Fom

saltswa@nlwmd“ﬂlxhydm&rﬁlﬁw IQOASTMTMe(Hb)i I gor nore netals
om Col unm 10 of the Periodic Table, one or nore
PFE% {rgatien algmerogidess methadiofipsoducn acandprodectofompising:
{r
o B TR s 1S G0V By s
the cinglei product,avigeeih tienoridd prodct isntquidmhiktlrd P Womided: 10 NKIPa,

ns such the crude product has a tot.al
the cRYIPRLTBHE Ll O HF© RORERSa B DORP Epmro oY e
m%f drlie £EAGGRd LERA ONBS
& det er m ned byﬁSTl\/sI l\c}bt hgﬁeﬁyygwéﬁlg?l nvg%tolngg)ra X metals
ﬁompﬁqium@sofahas@d:rimhlc Béblgrond we noge eomparahes pf mmmtmore metals from
Colufiitt n@of t?le Ii’%nodlc Table, or mixtures thereof; and (b) one or more metals from
Column 10 of the Periodic Table, one or more compounds of one or more metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
w@r@doectes wherei n the crude product is a |iquiPBPCTUS1004/€42426
at 25 0C and 0.101 MPa the crude feed conprising one
or nore alkali netal salts of one or nore organic
Coluati Usmenh® total Cohenab kadtal ieinearahpe fromal tosldl; asd oantmilleng
or. nore_organi ¢ acids, or m.xtures ther. the c
contptigg cRAGHARS SUﬁE thay e HPGE@P%@&“@?%& CopisH ¢ A nost
90%fo tl?tl, Nﬁ}/ IFd®htdnt o cAldeabdd) SRRIGINMNITRY R cortéht iAAetermined
organi ¢ aci ds of at [east 0.00001 grams, and
byASTMMﬂhQﬁDﬁm& catal ysts conprising: (a) a fi rst

catal yst, .the first, catal av fir
cattlr PReiion S Biediist Arortisitns Tpaitare SRR, pybltine:
contﬂafr@ aerhdOREERiBhe Br Bloré BRaIPEE kPploguderdlotal pﬁﬂﬁc@ﬂhat 1nc1udes
nor € conpounds of one or nore netals from Col um

the arinde (Reduatdvhergiahecrude pradueitisdg hagldvmlxgﬁp ab?5 Heend ( 0 1@1 MPa,

s ther.eof: and o]
e QUL R i O AFEE SELR. s s i, e
or nRdke AlRASHe- &rtﬁ%n@ﬁladﬁﬁs of oneQiten@e oIk dﬁﬁtsabﬁmimmm; %kdd)ﬂ?,r’the
6 of the Periodic Table, one or nore cqm

crudg feqddradingeper] Eam of Tuds| feadh 2 gotafreopisat Pfe%lk%amé‘fa*ré%ﬁ élkahne-

l.
eartl‘fﬂl al(lf, 6%%1} g?l l%?lﬁé"@f oqg%m@ c13?512&1(t)r1] 1{ (I) g?]@glls%%ﬁ ﬁr‘tﬁ@ ne or more
catalystsd:emph@ldg Cla) b &isstaatablsy Itha:ﬁmt einetlysiﬂla‘allnga;bar gmm af ﬁrsa patalyst,

al kallne earth netal, in netal, salt f or
srong 0891 5006 Goor: OREOEBATGRE it Rl B Lt PaRgaic Table,
one @{ ﬁl@Lé Jb?nlﬁ)g.éa f%{eéﬁr mdrB niBeli &0t §18mafe SBAPESoRE TS .,

wherein content of alkali metal,
calcalatédaals keaeli gh ©f et formeigires thcreqﬁtaadi (pal seeonsif camlg@,rthc second
cids.is as det
cataf‘

RIS RISHED §rovaeelyshal Mot 2 Hraastions o arrastls

fronP CORMEL 6 oLPBPEHSHB T abROSAAG hHE cBmPbusts Jfead ovrobe @BRIS from

or nore catal ysts to produce a total product that
Colump bofi s Remiedtsr Tedée, srlsthiated as wieéght ohmerd of miBiresy thergek and

contir(zlgag g%rﬁ%cltﬁllgm Xcthglﬁgs %}rch%l?at gh%a:ﬁggei &0&9('2[ h%[fggﬂt%ln:%n Bg%galkali

met@ll aftPdlkealDegarth enasli Hsmetan@ltobf oighugic atidabf atemesa D0 of the
nmetal salts of one or nore organi c ?CI ds,. or m xt

confepiepfedirali mefal, apd alkalinsserrihanetaly in petl glisof greanic s S the crude
feed. @\%g e1r?an ént"{‘ £ SRAf Fx@tal?z&d@l@h Fﬁ’lﬁ fletal BR%hetal salts of organic
al'kal metal, 1n ts

I'neear ‘organi ¢ aci ds
acidefis ﬁtdeteemﬂtedmyOQSIDMMeﬂnﬂDléﬂl&I at Ieast one of t he

ColISI e bol ool coalist oL Lsal 0,00,
con a@ﬁﬂ%@&xﬁdg el %mlp&% d}rm(ﬁ"@ k&ta @Hﬂfé{lﬁc@i o] %r&fucﬂﬁhﬁ?mcludes

rom Co of the Periodic Table, cal cul ated
the asldmmogmt whenemt thb crlmlle praductis ediquirbmisgtire 2535 °C and 0.101 MPa,
co olLlin contactln s.such that
the f38 F3t cRBSGRPRE Pt POrAEAL b BLE S o] o A3 heteltghits psids, one
or ndore ﬁlkghﬁé?@arﬂlrrﬂgtﬁl P9 6he BafioR drintd a®) bemixtties ldiedf] the

metal, and kali neearth nmetal, In metal salts of

crudﬂfg@chhawnw; pdtsgram aficrudssfeede9ptek canteat eﬁﬂkdnmetﬁﬂ aa lablgaline-

5480 P DR e PP BB Sy e one o

cata@;l'slfﬁlalvlﬂﬁeb@d grarﬂrb(ﬂ catakal, bieag argoh abf: ohdlonmbr) métalstfom
organic acids is as determ ned by ASTM Met hod

Colmpg Pt the Periodic Table, one or more compounds of one or more metals from

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

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WOWwak/0erse or nore catal ysts to produce a t ot al PEF/O82004/042426

that includes the crude product, wherein the crude
product is a liquid mxture at 25 0C and 0. 101 MPa,

zone {svee | Qe anddbe erade prpduplehas grtetal esmtent afielkele atal candilegline-

I £
earth (’g!lrl]éée}fb q‘{x?icgl%éag? gf §1f§?1§5 cﬁé‘%}g aetgﬁgs(ri?gﬁ]‘;&o tﬁ‘é‘?o:}t&h okiﬁkt%h metal,

and all@digé-c10Mktalin ffﬁetaufsaltmfe)rgdmcmﬁds inmehatisdé feed) Whbdicodtent
the Periodic Table, one or npre_conpounds of one or

of
of alk?ﬁrr@etﬁlem ajkglngraartBinagial, m wetal 9ls pEeiganic@cirghy @ determined by

STﬁfﬂﬁﬂl Tﬁg s wei ght of metal, or mixtures thereof;
A an contro |ng contacting condltlons such that |iquid

holhel iyvesyian elsv pradddsya methad obpiodeding g canieerodicy \cempih@mg
h.1, an he cr.ude product s atotal N /V/IF
contagfinist e Feog ORIt HEnGHF ColePaS o RIS B0 EhEoRKE Gt meludes
the cfufi€ grodﬁ@teﬁvﬁbﬂélﬂ\@hé YR p‘f@cﬁfc@ﬁta i l@ﬁ’ll)gﬁlteedrt LR ) 1'6?5%61
Met hod D5708. The 1 nvention al'so provides a net hod of

the ciude dredihaging, mar igen pf oude feedcotopal N VYle contantandtat legst).00002
or nore cat.al sts t,0

gram§of st ot e DR s, AR aerk AL ireat P Y B o e or

moretrﬁlﬁal_@ FOHECHIBMUCSE the P8riddi6l Table Oneldd mfor@ borPotHds @ dne or more
101 MPa, the crude feed having, per gram of crude

metalfse”@m Cahung g%trhe é’@no@ntTabke, @ﬁlcm@ta@, as weigboaf metakrer gfixtures
ther68¢ cg F?lj[ﬁ‘)ﬂg n!tJ C # ccg: O(P g entsg%h ’Eh%{ ll%lll? ﬁ{)ur? %pagg' Vgloé‘lt ina

contaCORPrdRiiH v hdr alliﬁ)the chRlegdrsduct bap (Jotal MI/WF@f:orttblﬁ of at most
Peri odic Tabl e, one or npre conpounds of one or nore

90% pethaNy/Y/Fe ottt pkthecride ford W@@&%V Fggpadentyp as determined

of ; and control ling contacting
byA thr?lgﬁ??S?th that the crude product has an oxygen

c d]’HeanVermxbn atso mda;apmemoai béprodygena cont @ndduot, cbimpnsmg
crude f g t he crude ductggps a s Ifu& g@
Contas?m%c 5] /%eé f QY ITRSP 8 @ﬁ? b ‘h%"‘{?? yeb gt e hudes
the cx‘ﬁﬁ@ E{?ddﬂctoﬁﬁgl%{h he Qhﬁl@tprbcﬁlcﬁfs aCiﬁfu?d mihed aWS 'A@'E% Mib'i‘ Qdpa,
and sul fur contént is as determ ned by A
the cwéc ffesd hBingAper Brvam phemde fasd: ai exygpn owmteigof at h:e&th)dwoéfgrams

r oduc crude uct risi cont.a a
of oxGheii i & S RuEbREE: & B iedto o MRaRS of Qi Wi AE e of the
catal§s&f @mRisafbithie o Adre hidedI3Hem Cd18mE EUFehd PR TabM &g ioR
t he crude product is a liquid mxture at 25 0C and

moregompoundsf one er werfdactplsdEpm Sof g 6 pé?hed’reaﬁdr@fTa@}aa gemixtures
theregie Sﬁld ?&trt gﬁr? com%chﬂrlé: g%l}q r{%%{l?l?{hfl?ﬁ&’) ﬁ@% @r%ﬁﬂ%fag n<%§<ygen
conteﬁf oiSal|n’ﬁd$t 90% rod tad o;dygan; torare ofthetdmedecfatdlayd s crude product has

conprisin one or_nore metals from Col um 6 of the
a sulfpp eorient of TR PE% qfﬁlée BHve centewfl Simaydoteedrhespinggy gen
conteﬂ?fs%'s %letfeff?iﬁla g?x h&hﬁﬁﬁe Eh&’ gllﬁlr E@B%ﬁt‘ 1s QL determined by

m Xt ures er contr 'I'ng contacti
ASTMdV[eIﬂhbdMQ%UCh t hat the crude product has a t ot al
V/ Fe cont nt of  at t 9 % qf .the Ni/V/Fe content,
of herjgveign alsp @éwldea@dn@ ed o} Predusing g grde paedugt somprising:
f

contaf 2 £eROfeArlAN GimdrBCaBUES pERIEER o lprbdiRy BRI
the cmxde hm&ﬂuﬁﬁWh&;enaﬂnd caulke fpuoducoistaditjuid mixdsre at 25 °C and 0 101 MPa,

the crude feed having, per gram of crude feed, a total Ni/V/Fe content of at least 0.00002

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

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

17



10

15

20

25

30

determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,

W@ mpHeNg: contacting a crude feed with one PCT/IB20684/042426
catal ysts to produce a total product that includes the
crude product, wherein the crude product is a liquid

morgigontprusdsef @6 @ an tetald fomyelumpiteofdhe Beriddie dable, or mixtures
ni sing.one ar nore sal ts of
therdyd TR oPEAHRE St s athd R el Tt S e Mhe e
Ni/VSBd Ecntétlht oPRENSH OV 6F thE EIW/Ee &siitds of e oMide feé®Sind the crude
t hereof, the crude feed having, per gram_of crude

prodpeidys a gulfigrcanteabed dhi3 ogphgﬁuifumnéqnt ofHe crude feed, wherein
N1/V2ff" é(gcin'te{}xg 2522{ t(%’.ceg%%%g bfr&Sﬁ@fﬁg 5158 I[%Ség@ f ﬁrsg r{f‘e%'t ?ssas

deteingiasd bY ASTYL Rleshoef D42B). due, and at Ieast one of the
catal ysts, conprising one or. nore netals from Colum 6.

of Theivpaliqnpiseprexiies a mehodpt %1”@ NehPBLMPIOdB¢t, EHRPIEHNgG:
con’[ngir g ARl feed 5\/&?‘099 H‘H‘l%reﬁca?il Q&Sﬁﬁc‘%dd' tStaTgf\’)ldﬁct R4t includes
ures thereof: and contro |n cont act i n
the armiubrbdmswhmmh thehatidd jme:dmrtuszlehgmddmxturh as2e°@ atdd). 101 MPa,
ﬂ1 co ;g(i of alkali netal g aHk |&€ earth netal d
e SHRIIISHEE Fleiinere allpldnglp! salts ol Q5 @eRrs Preanle acids, one
or m%%lﬁaﬁfne%rtﬁ lrﬁ%@all'salﬁ@&fadne RRhré b@hic%rc@ a&trﬁlx‘@iﬁﬁaﬂhﬁre'oﬁ the

salts of anic acids inthe crude feed
crude rfe,edélapmgdpmtgrmwaas arude éedyetatal wpatent Qﬁallmrm%b/@nd altkhlene—

et R o e S 156 S5 A L R B & o
of ataeést 6.1%rarR¢ gPddkidué Gind 9t leSstdge dethRrcaianRt d@mpeﬁmg! (M%toh @fbre
318, and residue content is as deterni ned by ASTM

metalefrnmd?qimw of firpePeripdémTabie oar eoMervGIrARAINGS ABIFOYT Tt
meta@% ﬁg’gﬁ@‘%ﬂﬁ 6%f lflqeeP&fo%%Jféble o) ﬁ?gﬁugéssﬁgertegi? gﬂ@ dﬁdt{b%?g

Wi th nor € uce a
conth@inglcopdicdurcduch Itlﬁi thmhdaj@sdmd‘n dacH tudsl conteduicf alkamaetal and
t.he crude rodu Ilquid, ture
*alkabinerepriinpgial i@e) B oF Qe ab@'osf&ﬂa(zﬁ%%e cpigat of allal

metd 6L ll@ah'h@ %%&Wﬁle&@q ‘?ﬁl\%te/d%}xlt@&f ch ?ﬁﬁé a&délmgfl@%d@ffeed the crude

resi ota Fe content of at |east
prodﬁlcﬂﬁ@ azesydwmnteahdf H-13Baof therresidie ¢dngent af theywsuds feed, and

TR B8R LB T Ll Lo P S0Pl By

as dSBinath&d by RRTLPMEMbID PS18t hal @ﬁﬁh@@drﬁeﬁfﬁ@éﬁle’[&ﬁlmed by ASTM
m xtures thereof; and controlling contacting

Meth@h]aﬁi(mans such that the crude product has a total

| Fe content of LV 0
e SRR ViR PREod o i el o ine:
cont@&t ru®@f fed@witB Qe of nidkecdid§its iepro@ideatotad pradnet tﬁditliﬂﬁudes
fee wherei nNi / V/ Fe content. i s as detepni ned by AST

the quedersaduss roigreia ks frade Bipdugigne Havidinixgee aede) rkdéhl(blyMPa
T
the ﬁ%er&e% L%ngg, ggls g S ﬂ"?’u&&é&f‘ rgégdl?ét (?()?1&821?1%? élttg?aﬁs& 91 grams of

a Ccr

residu@niricd fotad) Na/ VOF ¢l dﬁltér&@fﬂ atichdd 0(!1(1)902) gramiyt enccattledsy shiesoftihe
roduce .a total product that jncl udeg the cr g,e
catalypi§ SOBPIISIRE 8RR PHMPFmetalsfEomy 8 thg Herigdhicd ahiex org &

mor@%orﬁngo&lgs ?ﬁ&r Qorfldre W@lal 1'ﬁlai%h ?51591% d 868fe POTRYL § 51519 Sixtures

net al one or nore organi
therexd] aigl, contrelling contacting condltlons such that the crude product has a total
Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

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

organi c acids, or mxtures thereof, the crude feed
W(haﬁﬂismgm@er gram of crude feed, a vacuum gas PCT/US2004/042426

( VGEO') content of at least 0.1 grans, and a total

L DS

detehﬁﬁx%&b?ﬂlﬁsml\ﬁé’zﬁocpﬁto'@d)wﬂs conpri ses one or nore
metals"from Colum 6 of the Periodic Table, one or

noflde cmreptlum dlso pfovisies agnethest of predugding 4 ewee OIGUEH CEmpFsing:

er | ar_ ni x r
contalit Sbinired SR ok fr b e $5 AL PEREE ¢ 1l Srodet gtptudes
the &ﬁ@@'?x‘b Huktawhéreinah@trude ikt 9t [Rfukdiixtmetaals *@and 0. 101 MPa,
ne-earth netal, in netal salts of organi ¢ aci ds
the gidafectsempugng et eiaotcHkahmetsf salisiof Phe prpgre orgayc acids, one
al k t
or o A SR o PR LSl O BBOUR RS, e
crudeaBéEhdvigd, p@lOgrﬂ,@Q)%cﬁfdetfbai Y Garnen gamdnl OGO contedeof at least

o1 feed 0%pV\,h er g_k 20%/% Ogg R}Eetlgl? algff’&lgg %nee |met§nal met’éﬂ salts of

|
s B AR5 3 5 R L1604 8L ol
metalb ﬁtmn'pCoLmdB@oﬁhaﬁemxﬂc dhbley ortumimere gompoetslsf ode ot more

merglg e ol ins phibaleuod o) opOdIE: Terar PREPDOE S ne

conféE cd}fdﬁﬂ)‘ﬁg fsuch"’&l@tr 1Be Bruﬁ@ r&ﬁ;@ﬂl@as%ﬁ@ﬁyé‘dntérﬁ ofalkhlldethal, and
re at 0C and MPa, the crude feed having

alkqi)mc egrtla metl, mmﬂﬂfd sﬁlése@lf orgam@aqﬂs of atwngsé 9Q%eraf dhg C%lﬁenépf alkali
%ﬁi 1&2 Ooooth%eggf inorﬁgta]O?altF QLor %ﬁfcea@f glg Eh%tcnlrlclf‘egfgéd Qm& the

crud?ar pro®ict hiea FGO Edident 6070 0% ifthé WGCP&Ent@ﬂ iof thB’:‘(bh(ﬁi feed
one or nore conpounds of one or nore netals

whemnl}fﬁiosomen& ipas prtpingiged b ASITA Mytthod 19?%% §HCI P@F%Pf ‘alkali
metglp %Jacgglﬂglrl a{nﬂ%eccgln %Efap%;%@?igtahﬁ%1£ Ueh 46*9&&111‘#312(‘):}’, ASTM

has a ot a cont ent
Me&@&’cmmshe Ni / V/ Fe content of the crude feed, and the

conEr BFopAo gFte T e TN TR P
conga%{lﬁ Hﬁg 0 Y ?T%ﬂe'\@lrﬁ&@ BRBR to D%P(Qiu% A M higpre @tk @ includes \

I'Ss a et erm ne ASTM Met hod he i nvention
the atuslo ppoduei, sidasredn ﬂnetchui& roddyst cschjlmm@naxtumm @’ 3c@adotl01 MPa,

risi contacti th one
the GAR SRRUEY g Bt &) S BB Tatt pludant FRap TR aBes{gooo2
gra@b URe PV QOUShieny bRt %a@t 0. m%reﬁﬁsu dgd Birleslehe bStha chﬂaliy@ﬂs@ompnses
mxture at 25 OC and 101 MPa, the crude feed
onecwnmptE sietals Gow (arlumnﬁeofahkamocmwe SEF 105 MeFe epfapinds of one
or (5re ustf BORECE i of B BerifRE oMb bR EAhb ROl Bk bontrolling

contai&ﬁhg ebndifetd shétethaf te %rlfd%qﬂodmvhisga toﬂﬂi Nllg/T/Em:(ﬂftelﬂ ofidemost -
feed, a total content of al kali petal

90‘Va|on€ éhe| Wﬁtchntﬁ@& ofithe rderaed) anghe grude pm%gatrhaé agf§ggontent of
70- g ea\%.?o cog%:g tE% (a,lllrlgie JTeh) \ﬁ@gre ¢80 NEen?ls efsvl?&‘é‘%eﬁmmed by

SISO al na ning a support

AS@NEI\/MhoHQ]’fB Omedrall 161/Y IR&mothMS Geteﬁnmbdab?e\rﬂTM Method D5708.
Tabl e, one_or nore conpounds qof one or no tals
f r oRRTHVERHPIGIHDIe Hidesemether of praguging g eEgiish, comprising:

con{t%}lzghg Aferid PILOTHE EnPortRbR! hBliysh BPERRE a tARrb@ETHR includes

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

the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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catal yst by heating a precursor of the catalyst in the
presence of one or nore sul fur containing conmpounds at
wa@2aosopwsat ure bel ow 400 0C, and control | i ng CcPOT/AS100410142426
condi tions such that the crude product has a total
content of alkali netal, and al kaline-earth netal, in
or moed dkalietdasthafietalrsgano Loneair disore braghicaesds, SOUixdiires HRreof, and

the GHAEOL BB G1T BB IR ot Frt g alpt deptal. and alkatine-
eartﬁ’n@?{gﬁiiﬂ nfé@aﬂts%%lt ofgg%eﬁllié‘é’éiéls &8t #ast (ﬁGdeO;ll %ﬁ‘é&lb N&d 8Afhi gne of the

, In meta ts of organic aci s determ ne
catallyyts ASThvhikehlh bgh: higing Asepparyeithions oalnece mewlsi fiws Golumn 6 of

t ho produci ng a crude product, conprising:
the 1Rl bl S B BB B o U ot G R ot pn Gt the
Peri®ii® 4HKI8, & thiXhdbs MERIE R prbfidie d eIl @fechiRBr, ahd @8 ming the
product, wherein the crude product is a liquid mxture

catalyst tpsheating A greyunson ofipe catalyst inrthelprepensd ofiend ergnongenlfur

con A0 st FrthaRulhTay 0 T Sf EPlngontbing

condi@drd| sk that the@BidRipiedilcehdrys to€ BBhtBht T abkafiUBREN nd\blkline-earth
one or nore netals from Colum 6 of the Periodic

metatgpnestalsghs of orgpie agidnpiotimerst 80%fdheosonignt ef alkalametal, and
3 . i adi ¢ Tahl i xt .
kL EPAUT il 18 SHARL 5 TG, o0 R iy comento
alkali he:t«l paral allsdlineyeattk aieitdl gintrhetalcaltaby srigaiic acids Satetdrminddeby
f.one or nore sulfur containing conpounds at

resence
AST&WQSQ% bel ow 400 0C, and controlling contacting

coRglitd t PSR
N e e s A o (ML QU Re S Bppisine
contaftinglaecrodafted frathdne wheroes catdly#tvidproducet atotal psodast that includes
det er m.ned ASTM Met hod D5708. The. invention a 4
the QR BRG o BS B A GIOBIREREN RUGPHGTXSRF St B0 G QbR
the FOIPRSA hiARs, Rt glafPSH crildORdd, 3o NoN /Y RGP ANSasD 100002
a boiling range distribution between 95 0C and 260 0C

gramy, apl atdgashae ofithe Fatalysts @3 @odinghle by: Wwmthyiag esupiswhwith one or

mord e ol LR Sl Bt B B hPRErgind o Ul or o
metdly #6@026100AS ofthdIPeridied Tatlg or atigirel thérebbioipratucbalcwaat

320 0C_and 650 OC at 0.101 MPa; and greater _than O
precgisarngnd fRrmingthe catahyst by baatige Ahascataly s peecyrsony te presence of one

or mgfets Qs Eéntgi'ﬁfng%o Sgﬁdsca{t le{qgmpérgfélyé: elowA80 oBY &I cio‘ﬁﬂoll%ng

0 provides~a c e conmposition having, pér gramo
contadtingasnditions swewh thee dlst crGdfroduatiims atotslNi VifFe castent of at most

. det erm by ASTM Met hod. D4294; .at.. st 0.2.9r )

20 A)&efrt%esﬁwzge St ﬂﬂmca@a%siﬂa oty S oy IS S5l epmined

by AXIMRRsthdLDsHGE a weight ratio of MCR content to G5
asphaltenes content of at least 1.5, wherein MCR

cofihentventoraalsalptosides nerideom@oitiMe hincug, P46 SAM elfiiudes
com%%%@é?{: ta Er‘eg’tiOﬁ :ﬁer?n%ﬁ Ioglp%go det erstrinx@. eagbcﬁﬁ{lg%g% 1s%rﬂa%%on
betwRER YIS eCREgd 260 PUAL0 R0 PG at ICTDI003 I Peins SO dASHalBdBs ¥ith a

crude feed with one or nore catal ysts to produce a
boiling rapige ghissdbigtontbegweenZo0 §6emd 320 °C at 0.101 MPa; at least 0.001 grams
of hydrocarbons with a boiling range distribution between 320 °C and 650 °C at 0.101
MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.

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

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

condensable at 25 0C and 0. 101 MPa, the crude feed a
woRsoerbent of at | east 0.001 grams per gram PET/TR200€042426

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

sl BB PG 3e Sfe EB R L e

ofM(fR ehgerfio MR ASpHAREMsTohleR0GR ldaafnl § wﬁeréthEeroﬁféhf:ls as
or mxtures thereof, to roduce a cataly

abl e,
detegm@@@ px &STMMethed RipY). ené Cs a@r&lla&@tes [sgnigBis ph get@m@ned by

ursor in the presence of one or nore
AS’@\S{B?J%(&%%% (g.fl:nl ng conpounds at a tenperature bel ow 500
OCThalixeaB6H 816d bidvites amhekdd ofproduniiig 4 omde priciact b@’hprlsmg
t he crud@ﬁ&Poduct has a MCR content of at npst. 90%

contaglineNERIG 19 & Mmoo @10z cRialysts Suproghes afotal mﬂuebﬁhﬁfetﬁsludes
the érﬁdegﬁrogl%t e BRdnb¥ %égmfd'é{@é B 26hdRASRTe at H30d zﬂl\llemfdl%Pa the

rovi des a net pro ucing a crude product,
crudedegalrd M(]Tgcomcm’atoﬁat leasy 0a00¢ rguadhes peretanaiof bruda deedy amfoatdeast one

S bR b et Pl AT B
Coh‘ﬁﬂﬁ‘ geraRPfiodic 'l?a%l@ Gné ijmgrej&%lﬂgﬁﬁds Sf¥he I WilRe hREMS ﬁom

CR content of at l'east 0.001 grans per gram of crude
Coluimnad of drecPeaiodicekedie, on eigfires hlmrcxa& @l preduse azpatatypt arepmser, and

size distripution wth di an pore di aneter. i
formia g S b et T o e PGP agutegt bR gf more sulfr
contai@® dﬁw&ﬁas &fa teRHeSrd] bélbﬁr 3001°€; §hd CorffioRling ddntdcang

havi ng pore diameter within 45 A of the nedian por e

con@namﬁemh that\ﬂ@r@udﬁ r;zrgdlect basz@MﬁPs eentpitaf ghmpost 480 of the MCR

T

I'0ns "suc hecr
D45e30M3R of at rmst 90% of the MCR of the crude feed,
wherein MCR is as determ ned by ASTM Ifugod D4530. The
i nidstiRshtian also sfcwiled@én%t o4 %R,mé‘éﬁ%%F BRTQTNGH Aerprising:
0 t
conﬁ@tﬁr&ge[ é}%@fe g?\';e{?lmocﬂr?e R%W%Et groggéé%%{é tl‘(ggr}rlgts that includes
the &u@@ﬁrognanwha‘émsuhb toxde pm:dudel‘s eomdeneabldyt 2ASTMNEL, HYdMPa, the

S R TS S 5 LT vt

of th QUAIAESh A irfy é"ftit?re %%Tél‘i’s‘%ﬂlﬁdtféﬂ WIBVA RgdiaR Poreddiaftef in a range from
composi tion: nost 004 grams of oxygen, as

70 Al m b&GﬁXn\eﬂh bylemﬁm/d\@ﬁth@wt&mmbela@f peses inGhope gizadistrgiution
AST Met h 294 t.
havs o Gt AT 58 A B BORuptan theflin 83 e
distibithnds BP&&mindd b AStH\@Mét}GﬁEIMSZSQf aridPSonfldling contacting
asdeterm ned by ASTM Met hod D5307; and the COﬂRfSItIOﬂ

conwagn&asumltlwéfheaqrudm@pd@ctélas a¥GR pEatrmes 0%y AT MGl phithg crude
feecﬁG v@éfen;r p%eﬁr {1V r%?ir#eg 1n%d§o_81 A@]ﬁ% I\g&ﬁo?Dﬁé%(gte goggis Igtr Ia?rg
of 'E’déhﬁwhnoﬂﬁlsd pr@iddsregudyycohpbbitivh bhvidg 2 94im af composition:

l east 0.2 grans of residue, as determ g %ééASTM
at most (O g8 PE oxrRen: pedstembesd by %%T%Meﬁ@ &3%ei Fmpost 0.003
RL &0t ¢ i
gralfxgéf; %?ﬂiﬁf é&@gte {ﬁtﬁﬁ %& 66;8012) @{I(?tg%‘%h%% gﬁd GORLE D3 QhmRbf residue,
as determined by ASTM Method D53 07.
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
weIhsModsbhod D4530, and wei ght of Cbasphal t eneBCT/ESH84/042426

determ ned by ASTM Met hod D2007. In soma enbodi nent s,

aetepiog Py Aoy N Tl RBAEY ahE s ol r BhEas AP HBC05. a0

detefrhiBied BY AT Methdd0664.€ed that: (a) has not been
treated in a refinery, distilled, and/or fractionally

di Jhe inveationy gyo pravides Apvide TEBIPRSIPR §aving ieh srheingsstposition:

ot ] NP ST il PR ol A2 SRR pitpons B AR (i s

- of reivitle, og Aekammed @F MMMetﬁéd PIsBOT drdvies canfanitlontgvinga00eight

di stribution below 100 C at 0.101 MPa, a boi I i ng range

ratiofif QM Risigpteshtorfetarphaitenercontsh ﬁﬁatéwt b6 ard he somppasacn havmg
[

TP bl Pg FrleRl ERR S P e BEAER by AR 1R DO g of
MCR)(B; mrtéte%ﬁ@eﬂ(ﬁya&SMM&thb’&’@%ao ohnd vieaglitiol € s ragpigdienes is as

di st rg %I g\i&]l\&ttv\ee 00 OC and 650 OC at 0.101 MPa;
deteqrpipe, Bk rude feed, at least: 0.001 grams

of Irbé/&ﬁ@&ﬁﬁ&ﬁxﬂéntg "’ﬂié ﬁﬁfeﬁtlckﬁpéllsé glg)v{cﬁzg g8 cgfnﬁrfahgﬂ Wltﬁrbne or

bel'ow 100 OC at 0.101 MPa, grans of hydrocarbons
mordaf/tha gneshddsiot comgposings adcczrdmlgbol theanvingioneendd 0d @at:gaphas

0.C f..h h
not B3R e Bl 4 e st e att B AR Tl USH 0SS (B ERG Bionthts
hav1ﬁ§ aQarbB ni¥iiBer 0904, HIIARS ciRide FEAHAS af 8L D. BHMB ST Such
iling range di st ributi on between 300 OC and 400 C at

compormns noPatanapicradoBed; e heampriseh idroeabeesn a Pdipied vdich have:

C
= bollegh i AR RN 0 ' PIPER, 280 IR ool
betwided 1 00PC land 200 & gie0. 1 0 OMFQ, 8 bbdiding Pangd d‘ﬂstltilmtib@ betweed. 200 °C and
has_an initial b0|I|ng poi nt at. | east 200

to 5; (f
300 6@%@-161 A, barling gange St buitos h‘?%%’é‘lwov 9@@&.41991? 0.101

i ; ] o I
MPd, B3 bohe e BiATh iy Pyt 200 CAR 3D SRk BLOPMPATE has
per graml o @stdeGedd) Btlleayt a(h@OIograﬁls% hgdanabads lswvifaur bqbng gingen

.. of crude feed; at ast 0. a f VGO per.

aisufpafp Sriont (e G 00 NP Rer O o of R Ppadiasitd @ S

rangt QRERIoR BEtvieA TVOPC GhY Q@O beqdp.10 MMIEQ BTROH %ﬁﬁns‘)&}’}ﬁ,ﬁfbcarbons
cont ai ni ng hydrocarbons; (n) one or nore alkal i

havisgh beiling; raes distribrsion hebyeani 2002€) ahd, 306156 a810. 196 A\GPa, 0 001 grams
al i ne-earth

R L R A R T R R o (R B L SR

MP2Z b0 961 bragfs Ahy@logabbss 1@@1@@ a Bﬁﬁh@ fan(g@)hsﬁ%bh%@ﬁwah 400 °C
[east one arsenic salt of an organic acid.In sone

and eHhddrin M sMPane) hapa RN ailegst (Hhi.caflagsis0.3,iq1 in a range from 0.3
to 2(5: Wﬂorﬁ)t 5106]5 \% 5 rk(t;)ofg)% aﬁrniu?g lﬁ 131?1%{)/ &eatt 'i‘e%S'& C‘T at 0. lel MPa;

nposI trons "act I on, cru

(g) (i)h@h%gsmﬁl&ll aiapadig Ay ifoa Ny Ihﬁgatl’léeﬂ;ht) l@aowgaﬁ@rmaﬂﬂdﬁw /Fe
nore vol atj | e t han naphtha froma crud
per gapedicrissiieed ﬂ%éomﬁliﬁ?ﬁts}ﬂé'# 8) bes 3 et %}@%01 grﬁms or 0.05 grams of

sulﬁ&?gpgxgﬁ'{ S udY feai o tﬁ)e.@q 1 né/e H?Wﬁenrgr%rg é’f 8?1de feed;

I'ons accd £ oon
O h@soattl@ast 0.t grmmﬂrelsadtﬁeem grdrh lof omude Gred @ econgiraby etygeh 0
rod ce a total r oduct th i ncl udes the crude

containing ydrocarbons (n) one or more a ah metal salts of one or more organic acids,
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;
(o) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid.
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product in which the crude feed and crude product both
have a C5 asphaltenes content and a MCR content, and:
w@ a)0sa6em of a crude feed C5 asphal t enes contBOIL/USI04/042426
crude feed MCR content is S, a sumof a crude product
o I%§&H@Exgﬁ&ﬁﬁ1eﬁﬁ Nk,g 'i‘ﬁveﬁ‘ﬁgn f&?de@ AW GbidWon GRfl
i's , and contacting con |t|o s are controlled suc
mor¢ bfithe Brethalsatr cmnpbsﬂ&% astorBingan dievinvrijont trede Gretl dletting

itions are controlled such that a.we i o of
obta AR BOE e R A 5L RO P aloes Vgt Tk Raphihiatfogh b erude.
COM §dthe Qlfnb&hﬁleﬁfs Ul‘ﬁ@ 11Weﬁgb'ﬁ7 hlsd rdv%e@ 1&1%6%15a’f1@ﬁ‘\ﬁth2oxfe%r
2.0, or 1.3 to 1.9. In sonme enbod i ment s, the invention
morgbEthe prathod$es composmmsl aceeriling toithehinpergiony a methedaff cohfecting a

erudf R e GBS SRl e RS b G R s EETAeS e e
procﬁh@ﬁlﬁ%ch ﬂie)cr&ué%&gﬁm @ads plﬁaact HRtH e 2 cﬁsda)splhalehés content and
aMCﬁdrocarbons e) inert gas; and/or (f) mxtures

atsht, and; (eharsure eba giude ﬁ@esi Cs asehalippengangsmt and erude feed MCR
contBf rtol\é ggesum WP %81'58' Icf) 6 hglt %‘3? (? 1?0 & a%fru& p?oduct MCR
S Or COI’TpOSI 1 ONsS nvent

contEib8d aafl cemattant donditians aﬂedenn‘relmﬂ stich khao SelsQllt nTORT $9% of S;
catalysts to produce a total product that jncludes_the

and/gt () dbqppantasting fprkieps %eor%lioue‘é sucddhat asweight rgte efia MCR
contg ﬁe{ L8 ﬁ RRGcih %% gli)}ga'ﬂteﬁés c% { 66mE AR ?éq‘u%{‘ﬁ ¥ a range
acl'l ? 0 ﬁ

sone e nment s e Inventio
ﬁonpt@%odéSprlBtcmﬁblnatlon Wi th one or nore of the
nmet hods or . c osi tions accordln o the inventiqn, a
ot ating RRbOBIRR SETNEBRVAEET RE A0 ool e
mor®bf %ﬁ&tﬁ@és@r%%ﬁ@oélﬁoﬁ%cmﬁ%qﬂ G5 Bl hpdide & scrce, in
hydrogen source and controlling contacting conditions

whiguthh hma)gcn Qcal)rcealsr(ab gopeots; &)dudemes. ghy de)oygethasy (d)dight o
cru om. 5-800 normal cubic
1“““%@@?@335 Qféﬁhémﬂ?a?b gﬁ%ﬁﬁh} oer cubic neter of
cr aalgorh€ efbedintcat! £ ideintlo® BiSo Pfovidds Sin@bonibi@ition with one or
catal ysts; (b) t he selected rate of net hydr ogen

morg pf BieengtodsecemppEHONsACoRIdiiErg the ipaention) a meﬁgelmf gogfacting a
e 16 A BRED: TR SR Db G L R B e

prodicBwhérdin thé eruldy deredgeaommakie d ®ntaedifg thathatis mumup&fd to an
hydrogen uptake that will cause substantial phase
Oﬂkgﬁﬁé?gkmbn bet ween the crude feed and the total
pr gﬁj WSihe StbbaA eﬁﬁnfh@(fﬁvenﬁgﬁ altSQ? e%cﬁl%n{bﬁ{aﬁoﬂ fwith one or
hydrogen uptake 15 1n a range from1-30 or 1-80 nor nal
more obihe nethatsor «xbmpbs&tlbnysohrcogdmgsto theciaveeioncabicthodeba comiprises

ude f t he | dh | |
contitech rbe e ARGl % S ety n B ALrelrapLE Eaiaba;
hydr%%eﬁ‘ scrc@4nd@donBRing 28nfActiig donllitRnP 86dh! tBAt: ?Jr) gl‘%iﬁtg{j@f Pfaseous

as and/or the hydrogen source I's con .
hydmbgem srglrmmtth@ cnudg fee(lgy inza nenge femi AF0Q worpat euhic mefess ¢frgaseous

hyafgpd i of e e e 8 Srvstetin O it RE B catalysts;
(b) thaB&l&ctéd A &F rket BPdrBgdn il it @éﬁkolﬁﬂ%&;@fﬁn@ﬁ p&ﬂﬁ@l ﬁ@éssure of

and/ or the gdro gen source is in a range from1.0
C

the lwrda@ge(nwpumet bthedatetqﬁ éy@rageraumalcﬁr istsheh yfdhe gade @msﬂme@xas
TAN 3f 1ess ﬁ‘lan 0. 3 Be hycﬁ] ogenI upt SRUNLES tﬁa% a% amount (())tf 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; (e) the liquid
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the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (j) hydrogen
wapiodkelshy the crude feed is at nost 80 and/ or PCTIUS2004/042426
range from1- 80 or 1-50 normal cubic neters of
hydr ogen per cubic neter of crude feed; (k) the crude
hourbrscpd@n:‘telmw o gta@am/oxr\lihﬁ Vycﬂi@g@fomm isof least 1o} a@l@%t léth ! or

[ VI f
ot m@ o7 Qe P pRB s B st ARV e PlRRas fene
durir@f coﬁ&cﬁﬁ@ é‘g))zi c@flacti@YerBperhtufe 18 Wh b Winge FInEHY-500 °t h@total hquld

crude f t he crude product has_a VGO content of
hourlwospwo%@ﬂitygxf ¢l AR afl/of Hie Bydmass rowne isof arpegeciromd.1-30 b,

o 8ot 4 0P UEbF ST LB S REE T R

a floveddhe gas)anﬁ/la;eﬂmrh;dﬁ)g@h@dmé isias mc@my@afhs eottento 2flow of
nost O% at npst 70% at nost st 40% or at

the RS Tectogl) e AW BRwE Rt 761 S0P fer ook Begmde fred: O
hydrb s GfRRROBIEL (0tts 8, e 30 A6 BT yafle BHAL- s 0
nornet tutsic afeteas oftogiro@Ner aiibicneter DOefude feedt (lmblsd crﬁﬂéypmﬂuct has a
ol NS Sl ae SoSGiant mestie. it st FBaeT eV fgcontent
ofthlélgglsd%é @éleldg (I?Ehre;c?ﬁe?rkiglﬁzt B&seéisulﬂﬂ %blﬁgnt%%a@at()b/pgr 80- 226% of the

crude product has a viscosity at
sulfu go18et©f dlic @rndmfﬁsd (9@%1e atudnpmduatd% adfGatconwst of {14 3% or

90-110% ot DG ot dorfing bEffe Bt o T R 1085 Brosos b s content

of 7@130% by 9@f1 109 fehaeSidhe eshiter AR cride feé@f(ogﬂl'é@@ude product has
product has a TAN of at nost 90% at nost 50% at nost

an o:3(@en contepd Mmasp 90 %oort ragst Ho%: atipost 5670, ehmogtAQ¥aforahmost 10%

of th? %y .eélfc%g%ng&gtég {r:%lidg» f%edf ﬁ}ﬂ glgeo(%ég%#%g‘g& :1’1as ? tcﬁalt (i,?npenp of alkali

metal, i€ Alkialife-8drdOmpral \ih €ftal salts cfeiRinieddidy ot dsOPEs Qa[t most
., more of 't ; nmet hods or conpositions _according to ‘
50%; enab masbH)”o of therqostent abalkelbmstal. sad a%H{l%té%th@efél ela mf@l salts
of orgﬁﬁg adhd fh RO @rugé N gq)%qi %I%ec‘ bBme L L, hd flﬁ%gontactmg, isat
ontacting conditions“to reduce a content o
leastdxy g@rhcandaprodng hae apytwosty 4t 378HCCHL at fregst %%o&tﬁmﬁt 50, or

at it i e HRGE o HE T G50 Gert 51 OnEe B pTaHE b0 g0 PT
graviRy of 1(©1900% 3€8n %qjltg%ﬁf‘it Qff theGudd 1468 R (1) 1) crdde pB@Rt has a

one conpound of the ofgani ¢ oxygen contai ni ng
TANcefrab mmtj%ﬂ%m’rmqss é@%aatrmwaBO%aaitmoﬁft 28%c ar blonrgstilé%aof the

TAN G ip&i it B R br LR B AL dO L LA Tt 3F D e 0

a madoRembiodinedts; thd thvemion #aS3rovides, 40 bRabiAgHH withene or
ani c_oxygen cont ai ni ng conpounds conprises an

mOfﬁ‘a‘Pf%b‘? methodapt ¢prpRasiions acqorcémg tp baimisriion.a methed thabjomprises
i X |

contfc‘ﬁ%g %%{‘ X r}g%d;%{rﬁ? ggg 9% Prreet algsrtﬁg%l?i c%n{a} lggg %815(81%@ cogﬁlglons to
redumcfc&itemt bhergaricalkygangntA8ag e@mmxndm @hieht @al) 8 cbfite of

Col um 12 of the Perjaqdic Tabl e; 2 t he crude product
seleqtﬁéisoraa%ﬁrﬂé&w cgrpRBHisdaFadyseA Sueh Q@h hi ERdegpraduph hacan oxygen
contér? %?thﬁgsct &tthg&?}; eﬁ%o/ﬁtgﬁt Jiﬂﬁe &8¢ /A @Z at least ope compound

non- car boxyl1 ¢ contd ni ng organi c conpou £he

of the btg:imcfoecggen aoining (ch)qpaﬂndseaﬁmnm&t métat dadt dm}(g&ibxyhc acid;
contai ni ng co (%unds in the crude. feed originates from
S

() ahlsp¥ PR AR &Re FSALIE SXYRSRFPNRIKRGENPAURGS 6r1gRtises an

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

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at
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oxygen conpounds. In sone enbodi nents, the invention
al so provides, in conbination with one or nore of the
woreihodsedr conpositions according to the i nvePCT/OR2008042426
nmet hod that conprises contacting a crude feed with one
or nore catalysts in which: (a) the crude feed is
least onet@op@chdvifittie Ga'game asygenrventiining eompdnaidy sbmprtesa metal salt of

a car{a(g@tg t E:raet X glllggﬁxﬁglé%/ (Hl%%gtg?ﬂ%% I{r}n%rg %rgxp (?oeluman of the
Peno@wrmé (BnS Y Eﬂﬂhctt}ﬁ@ alcohitht SHYnAGHIXGIiL BoMEM g rBanic

is at |east 30 OC | ower than the second contact i ng
comnognﬁee@%at mrast 9Q%)of theecoptent of m@ewbmﬁmwa@tr@@g QuigeRiC

0 fi,rst,h en u condition.and t
comi A5 B30s RivaR esb G5l ARESURE B B Pl RRARRE oSFblnas
in thé eipe fextl Wrigirtestffoen haghsenitPdcddk 6r f@NRElrbd:BllicicBntatnide@$hnic

30 C lower than the tenperature of the second uptake
oxyg@l@;ﬁ@npwmﬁis (c) the crude feed is contacted with at
S faih
o sg)m%gé%%%d Q‘? l?eiI lﬂlvé(rﬁ{O% Ao o(/fggis tin LGB, i a?%t?gery&lﬁh gue or

moretd”fehélﬂllath@dt bm@)nqmﬂiohs mlrcang tccmﬁtm\@lnheml astiethod that cdrhpnses
first conta nperature is at_.nost 200 0C |o

ctin
contackipg achile et ge’a%?raremeﬁ@t Bipigrahighda) haprady é?%lgé fontacted
with Qﬁl%aét%ng 6p g%gﬁgs%% L 7951490 f)@rﬁﬁﬁ@ﬂyélo(w%?l nggﬁ@&ﬁ{g #3%econd
generate I ng cont act g, ontacting
temperande tdndribe eongacsihg oombtivnscdré echtsalled st¢iathat the ficst ladnatactmg

temppEiits AT 0 LRV i (PR EGEond COUR e B RR L AP b gude
feed ﬁ%nﬁa%féan@hﬂpw@b%/eitat aaﬁlﬁ H5FYeRE ubile | ea‘mcﬁﬂﬂ&l &lduden &@es@cond

and the first” ca fofms an 1nitial crude product,
hydregen uptakeeionditine, and |t1nq tampcraude op thedfirstupitake candifpn m‘ at é@ast 30

o f t h f th d f

C 1o Y, Pomeer e b oo @D s SRR R

contdc@IdHiti aClead Gn@éﬂﬂH @&talg@ﬂ@ at WAiest QélﬂpérﬁtﬁreCﬁ)llQﬁe(Dbﬁ G(bkﬁéctlng ata
has a TAN of at nost 90% of the TAN of the initial

second igaweptwauand; the gontaching serdifgny ae s@quikﬁéacf} thatgthe first

contaﬁ:ttlﬁg Ife%?gwel%tg:b i€ A6H8% 206 hb 18?91{ 1%18111 lrl{égs é{ag{iﬁgagnlpgra%e; (@)

ed reactor; e cru

hydregentgas h@@n‘ﬁtatdﬁl dming ddnthctm’g; I(e)dﬁztlﬁi o¢8 tgassm lg&ﬁmmed ﬁutlﬁ)g
contact. wwth the one_qQr nore catal

contgghpg 396 the,eonkagting genditions age plsp SN eéé%h {bé't t?la ﬁ’aldf’ feed
uptalgers WR kSR ish ?ﬂg& gf/ﬁg?%ed\hﬁgg%élc h; fHid LR ee§ N @n¥Rled With a

he presence o gen e ‘subsequent to
first amiﬂeacmd wtaIMStI dnel coataatingiof thataidpdeed goid)thdfict ogaystiferms an

rat ate a.ran from 1-20 | _cubj
it oo o Sl b A PP BB o A A g i 20% of
the TOQVBF ﬁfe%@u&tfeédﬁ And Bét&ML T ihd@itial BRdE bRt #Adhd Second
contacted with an additional catalyst in the presence

catalgst f@rngmcrad@p@duueasit wlaqs@mtth@cru& ptngc@@ﬁ erlHte @f at most 90%

of tng SANY e B LR PO S gl 2ied bea
reactdf I( Cfddn@d&tlh? i?stpdrf@rrﬁ@cumt aﬁirebhﬂaﬂiﬁgebefcﬂ rexéte (i he diﬂ!idéd@ed is
| ow of the %enerat ed hydrogen; (m the

contaﬂtqﬁdéﬁh e additonsd pataly st bssiquent o peniactiwifh bapae gumors cagalysts;
G) o c{ si{lore% & al Lll§s?s 1@5‘%12 %@%%#%P}Is Xn(WgE Qﬁu%@ f&q{q% E('t)rRQcEféd with

a secon cont ac

an ada@uitdial tQAISstdh eheqRedened dfethyrliedentoatce slilsefidns to contact with the
nperature is_ at |east 30 OC | ower than_the second

Vanatilélmo@t%lmr &) hydrpeerigesawated 45a raje enenae Bamalsr§ Agrmal cubic
mete‘fsolggr Abik Whterl dFRrude feed; (1) hydrogen is generated during the contacting, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that
wo b@saddse i onal catal yst uptakes at | east a poPCT/0R82004/042426
t he generated hydrogen; and/or (o) the crude feed is
subsequently contacted with an additional catalyst at
portmnad tlengtneeigudiysitages, amltbe thrdadimgtcanditings areathotcopislled such

tha B Tt St UG e s b onBiRe 0 T LG ey Gt o

flowdéfaMe S@RratédhydRoRind h) B cWdeTe@I8 cBAtab®E ithfa $AA8dium catalyst
met hods or conpositions according to the invention, a

at a frest mmpemime apd ﬁpbseg@@tkyom}am adddtienak eatelarstas @ desoind Heroperature,

e cat al e is.a o
and Bl TR TP R e el SR RiBlend gt 0
low&i tharptae s&dohdl @@npﬂratmen én) Hydicpeh UM tQ)gleﬁlﬁatealdﬁﬁﬁ bd}!r[fhctlng, the
oxi de, magnesi um oxi de, or m xtures thereaqf; %‘

crudeeed iy §@nta@e<bwgtb@5@fiﬂlé@n@law@ﬂxs§tanéﬁw qOmERCEDS s@n&mw are
con®el4feh i) b AR FBRA el otes SPIREL iR oL A oL ARRN
hydxlzmlgexv end/0 (d)?@f]nude fetedl1§subfs¢qUeﬂﬂty c<|§mactédj\)wth ah |aﬂ®1uoﬁal &htalyst at
st one of the cata ts i s.at | east year ;

a Se%fr@/t@flpf(rét}lrea@nqi heonirngfondHlions afea‘roygrpﬁ ff @qﬁﬁhaé the segpnd
tem}p&n‘% 1s§{ lgglsrtllgﬁocn the crude feed. In sone

e o I ments e invention also provides, in

colibsora¢ qsmbodnmehtsothe ioventiom elsmprdvﬁrbsnthhnﬂb’madiDn with one or

coppositio accordj.ng to the inventi
morg Ghe st gn EGEBP IO acorherte & Ry icun g BTiagfes oo tprises
contaéiR &/&hds fedl widdste o@%r@f:atmls}ﬁs vl cyls$ %'tkﬁ: c%ta?yb@ﬁ’soi §pBorted
catal yst or a bulk netal catalyst and e supported
catakyat aidythe SImPOﬁwlompmé@SBalummaamy% sﬂl(car)ahmnprﬁt@@gmmeieor
zucoerm OXI%‘.I%‘%‘&%%?% S%(Sl fmlc))iﬁges tﬁerﬁop Zb)ng? cata y%t %%gu;gported

cataly8t aHlitGe rtQ§ pbl’@ﬁs Rey the die¢holicfattBer d@fnpﬁilsé@ aHf &Rlitional catalyst
thereof; (D) per gramof cataly e

that hapbrse hgatafrﬁ@tedfat éﬁ@repw@!p Fhoge é%r@ pn@rr tOfsrlH“Hailgﬁtm,lcd@ a gife of
at le §t%ﬂ§ ?Ihe_lc %Fys&rls g0 gst'@%tféﬁ aﬁiﬂ)%%eﬁglt ng 0%91 cfatatrl%% isina

er | o one or nore ‘conpo one or
ﬁxeaibéchblssliﬁmmmmkwm Bedl0 of the Peri od| c Table, or

ur es eof c). ises on nor e et al
fr E%s EHH‘E%J@GEE “?‘f?é‘gg%?lﬁ% H?Oé”d%éb‘Péom&H@tIBP “ﬁ%‘r%le or

mor€ SRR ¥R Rfor @&%PQ&UW RcoRlRlt8 tid B0 FRhUMBRtHa Rt @bmprises
the Periodic Tab or mxtures thereof; (d) conprise

contectengy crnde feedrmtithl anefor omrCodtalysts, a7 <t afe ot falysids

d f t gl
sortg s o R SRR BB %5uE] TR R e
cata%‘%f—‘ é%cbfomph@és dR%or nBE nANTeM Caltidhy 5110 JfiPeriodic Table, one
6grans or 0.001-0.3 grans of: one or nore

o MYEe eQrRPdUngsP e ATTBOIE nlﬁ@al@frorrr@om@mis Seli0cofthPeriodimBatde, or

Q ds .of one r om
mi PG SR PP o RS o Py TR By B ool s
grarf BP FromeR0®INe 3 Pra®6 £ oﬁ@bﬁﬂnﬁreflﬁ@tms@ﬂinu maﬁm’qixs@ m of ﬁhe Periodic
Peri odi c Tabl e; one or nore conpounds of one

Tablepong @ me1ssPWBP s HNE Opmoreels e Colupags 5e1 0 @f the Periodic
Tab]g'r gxt M@]ﬁeé {h%ge%? (c} é&ﬁg s%EE%é &%ﬁon‘é'}ﬁa&i& 0B eoﬁ?rn§l6§1 0 of the

eri o one of  mor
Peri6digTablrgsnedr radre compotid ofehabsmbfeofetels! ftoim Céh@lflnstdﬂ!io 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
w@e@s®e1669 001- 0. 3 grans, 0.005-0.1 granms, or OPOWLUS2008042426

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

Periodi c Table, one or nore conpounds of one or nore.
gramger 81091 0: betems|ofiranesr gtore metabefipwdrelumap el 0 dithe Periodic
rabtf U Bk A58 TR RGBSR oIS T e priodi

Table aorpaintugs théreof €) oomphised ot bah®rd metil oo Molemad 5-6he the
.Periaodic Table, or mxtures thereof; (j) has,. per gram
Periqdic Tahle;| aps or mogsc s of eneprapere neetes fom Qolyamge;6 of the

Perio?l}'ég?n;o 0-of n% R %th%ﬁ%}@'cgﬁg?g%ﬁ% ’n‘flﬂg nfalfRbf CRLALS of

[ ummn ro one or nore
the Pedoghio Tlatlle, afe @maore compoendyeif ahs of mom @elalsnirort Colurhlé of the

.Periqdic Table, or m res thereof; (k) conprjses one
Periqgic Jﬁ%ﬁ% "n‘ré‘%”é‘i“&esfﬂi‘%m%s PEpH S ?{1‘@‘3&2!3%4 %E?aét qg@@ legrams,
fromQY002L0. 5 BF a8 sC OO PSRk, ©DG5-01 JFRGLE FBLALG 08 ?Pd%s of: one or

Columm 1 her eof ;

of the Periodic Table,~ or 'm xtures
more(rh¥taksdionp EplumahobHthe Patiadlip Jtaplef ponvimeRELapodndy afitee or more

.001-0.3 . tals f Col 10
meteff R SRR o e ReeB Table BF MO SR B O Bh
mord MERIsTRINR ClniPHbERkE PR Tablel bfe fahbRAofpbBRIOf BB or more

m xtures thereof; (m n?rl ses vanadi um 0One or nore

metalscho Givdeniof of e ReFiafic TblarPREGEES firseait) hassper gram of
{ Gisdof of e enper &
catalf RO IFRONFE ElamsP0H0 LD TREG CIBI Wbl IHILETE orhs of

one ¢Yahge uikdsls 6bmcOslahh,6 ethePuticdie Tablb s mdr® fompounds of one
conpri ses nol ybdenu one gr _npre conppounds of

or megs| s Aigm Celunm 6eline Setipdis dable; grgnixgiss theweldkheanarises
one &?fl(ﬁJd]?ett%s %&%au%]fooof%hégpémﬁli@’gﬂﬁé Y Or Aove Qortp AInAEEF one
of : noly nol ybde or

denum one or nore fum conmpounds,
or mosexhetals Sronh€olmofn; 1 of)the Begivdis Esbleorgsikanes thaeoH (1) s, per

conpoun of t ten, or m res thereof; (s) has
erenn sz ammtse O BDOPD et or o0 ot G i oo mets from
Colub#@P4 G Re PARKRIOTaBIB e LY RERE ESMFATRSBPESe orhor@Inidihls $dm
thereof; (t) conprises one or nore netals from Col um

Coluginok0 eflthe Pentadael Tebldaislneixtames thereot (mproerapmses ahgadiymmne or

Col umm %O tOf %fge Per i oQi C &abl g wherei.n t he nol ar
more SHRPUBES YA E TNt PEHE? BIFs A EOTRRTIR KB P pgre
comppduRfy af 4iked; or (mbik vy TRENSE Fo RHseEIHAl CHRITR Mhdre CoHBPduUnds of
Col um 15 of the Periodic Table, one or nore conpounds

cobaljf orgpixtyses theveel; épegoamrises melbdenumrpne o1 gfore pempamds df ¢

0] reof r f
o o PS5 D, P PR T s
frome).@Fel $rdninelt Molybidenukh, ik dr htoreafol whdietunt @bh@ouReorahixtures

mpr e conpounds of one or nore elenents from Col umm
there5 {¥) CORWIIREY HBEHYL TALPIENOCOMPRPDIY thpgsicagpr mpxfyres thereof;

B
compaiunds, wa nprturey tisere aff (t):atr@ryﬁk pna@aodimore mgthls Himen Ebluneas bf the
Periogigy B A Gore FRRtals ROB TGOS it Ol ogheL T alile, Wherein the
mola? P41 dFahd CBuWnt 1D rﬁg‘tﬁl t%rthéT@Bﬁmﬁ{ 6 Ie PEtiRdso 8F &ug go%lprises

conpositions according to the invention, a net
one dronore epnzEntsatah Yoiumo i of giegriodictiiablengnesorsugeaompeimds of

one oF Tore elements fg(?él %!O?UI}H? 1% of trﬁe?’ersiggi% o[raue?g} Igixtures 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
worRoos6seat a tenperature of at | east 400 0C, BOMUS2004/042426
further conprising: (a) conbining the support/ et al
m xture wwth water to forma paste, and extruding the
of thp®stiedic (Tlapleptt mixtiragthetvef;q wa lphosphardsyotre@tmoneeatipognds of

umna at _a t eratyre of at | east C, and/or
PhOSp{F}9m§lﬂfFIE}F‘PE? e Pﬁ?@iﬂé%@fﬁ OIL ?F@a@ﬂ%weger ghw of
catal &VEKH/&)I‘{??] f4SH l&{spﬁ’ k5 @88ms dMh&2aRiniaL gé}ngr)ﬁ'ntdf cAKsPr

fe of e net hods Or conpositions according to the

i nlresomiecosmbedimenthgte itvantiaoalpy prowsles,ancambinatom withwde or
r ot n which th or, )
morg i HelodR B e BRORiChs EEIBAbE S s iye i e P Of Eorming o
catalpﬁ%on{p@lkl IBbidNg Bt ilEbRS 0rdhotmétgid e fith AsupPbrt/metal
east 90 at | east 180A, at |east 200 A , at |east

mixtpggwhereis the éamofe@mpmse%ﬂaewéummaoarﬂ heat Weating3ipotheta abpmina

i f Q- 0A, 230: 25
s RGP IL TR AR by RO 0B, SRR EE70)
combidfhethe buppotiahehl Mixtiae witf waer eFohhad pade) mﬁ%xdu@lﬁgtﬂﬁrpaste

within 45 A 35 A or 25 A of the nedian

ore
(b) obtaantag theta glaming by hephigeating @lmgpa g a teéa@fat@@ ofpt lgast §00 °C;

ast 100 n2/g, at |east 120nR2/g, at

and/%ng(gﬁu@ggr%%fﬁgpgﬁeast 200 nR/g, or at |east 220

nRlrgsonganethlosdithets ahé ﬂivahtmmdlsmproofdeal ih cofmbinagopotth®nebr

at _least 0.3 cnB/g, . at |ea erB/ at | 0.5 .
morepgthg megfods or PemBgHiinns am%gg 7 ﬂleéavﬁ‘él ﬁ}@atﬂgat CoIRrises
contéuﬁl‘ﬁg rz}ltdnﬁ’d% RLS Rfltﬁro% ofBRre Ldt1 G Q8L DAEdHARe pﬂ)lterklé%rlﬁstﬁﬁutlon of at

t he net hods or conpositions acco

least|qme@rﬁthematalja9ts'dmsh@d amirdianqenpdiageter 06 mt la@Stt |6ﬁg§ at ltastc?@ A at

leasttlﬁg %&b&e&ﬁ%%(g)at i%ﬁlﬁ%}%s/gsa?i et%O:Qd& i%3d A, WS 500 A, or

in a fenbé EBNAIIIZMA, 100-140AUMEKIEA, 270-2SPAI US0-900 A€230-500 A; or
esiumoxide, or m xtures ther eof and/ or zeol i te;

60-30BIA; Coahisastsad’g afithe tatLimmzer af Hptop hate 2 BotaKinmaer Witk 45 A

35 Ah ?is 25 ge of ?lg?ﬁ%d?;n 5‘0%) Hﬁfneteraé Lg%%’%cg(r%{é% S Pg%st(%{O %%gjg% least

90 nﬁrga msleam 160 ni’*tnat 1e5)st 520 mirgs atoléagt m eo afg amem 200 (ré)g, or at least
gnpri ses al pha al um na,

220 ’f"r/@t andier (¢ A dotalgrolymg 9tﬁlb0ﬁth% p@r@ﬁ of %tflyasﬁ 933 ca@ /%r@&{ea@ 014
em @nﬁfl%spés%{%tao?w@aw@79%/ggf am of support. In some

ment s he i nvention “al so provides, in
c obbsomat ¢robodimeitits ohe inventiwr aésmprovhles me chmtimation with one or

morg S BF Jieticdn G SR HAIS A5 BUPE (@ FRFamAnGo R FOR Al cAmises
contARBL AR BedviliRhE br Bloréduph&dsd ca@Q¥ﬁs if Bhi@QnP Elhpz)%ﬁa(a)

support, the support conprising theta al um na,
complawadltmm@atlmayshcaadgnmlapbtaelm owiddl ztconivat e5de, widghesum

o R SelaP TR Bl ok i BB SR
alumTlr’;’et3 |(® ha@ f}ﬁ:r %fanﬁTBf SippOAA WAES0. Q%ra%beoﬂganﬁ@i Sui@iaa(® has, per
from Co of the Periodic or mi Xxtures

grant h@uémrt a@iﬁalﬁfd} 3 geimsteg gt legesiO. -‘ggramswrf tleeda alugndna ; (g} comprises

. ¢ e .or netal s f.rom Col un
alph o i a2 B, s B 53 R ot s o
most M1 @rdﬂiﬁi@'ﬂ&pﬁardl’lﬁﬁlfﬁ@'péf@aﬁl &tfsupfrgt.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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Tabl e, or m xtures thereof. In sonme enbodi nents, the
i nvention also provides, in conbination with one or
woro0s/06afe69 he nmet hods or conpositions accor di ngPCDUS1Ve4/042426
i nvention, a crude product that has: (a) a TAN from at
nost 0.1, fromO0.001 to 0.5, fromO0.01 to 0.2; or from
a suppofsthe eugholt, copirisatg theta tahinif MM Shgvanadiuaf catdlgstdlak alpbre size

s n G G T R o BEb i e e
metals P CHGHR BB HeWeh¥afeT b8, o8E BfiBle ComMfbRnds @p'&fetor pore
and/or (d) greater than O grans, but |ess than

metay faors Codimmp b of reeriodis Trble, hennwmsylmreofp@rd/@r(ébrhaﬁ, per gram

of 5 e B s AT AR TERAS oy LR B e
TablHHinB@Gﬁlo@é c&@;lbmmas bf efSoraf6emeltalg flotn Cbl%nin'w mhe Periodic
one or nore alkali nmetal salts of one or nore organic
Tablgr guixtusiseheseofror e al kal i ne-earth netal salts of one
or t in i .
O PR AT el e 8Bl APl 01 e o
moreseftheimethods Dﬂécﬂﬁﬁdshfﬁns aéwb/rdmg Qdoﬂhe atveneiasta @uée plfodﬁchehat has:
al kaline-earth netals_is nrpagnes um.or cal ci.um

(a) 2 iR romr a0t Dl bpan GO 61D SitEan Dt i 8k of fram 00516 61 (o) at
mosﬁ?@%O@%ﬁka%& Hhd alﬁgl? n{gyfal TG ink Q%Tﬁrﬁfeth‘? qﬁ n?ét%l salts %f organic

conposi t1ons according to the invention,
acids:lmmr}grairs eﬁcmdmpmductn ) at moauilaOG()é)é@rams of Nnﬂe’ /Rxerpemgraen of crude
cat al e at r.od t hat udes
prodiich a5 @ueSectf T Otinn o s ieh D00 eprins gt lpstyre ofthe
catal?&g’ﬁé{gréhg Otflaﬁldg%&ﬁlcpr oduct with a crude that is the
Sane or different fromthe crude feed to forma blend
sulnt @meeembﬂdlmmahéb@mvamtgm gl$y) Provias, qgnblheu@r de one or
raduct .wi,th a. cru that i.s the sane..or differ
mord3Ae et fr Eorfadtfitns Mordifa V0P AR RE. e o R hikali meta
saltslof 68¢ Biﬁ’ﬁblefcﬂ%aﬂm 5di@8 oné 6) mbferdlkdleaalth ndtdl@akd bitkhe or more
product; and fractionating the crude product

orgapifEeids s rwtwtberapém whigh:dax # deast eneof thtelkplt sgtady igdithium,

sodu%tfxg(%}isq%%% fm; o ac{nu@:)] a I le t o@% Pn%s ﬁgﬁ&%kagﬁﬁg%%ﬁqgﬁsels magnesium or

calcmmventl on al so provi des in conbination with one or
e of t met hods or conpgsitio s according to.fhe
oahrg%rﬁﬁyaﬁ? Byeriiy ?%Ero ﬁiaé%??ff‘g‘ﬁ Prawith ogg or
moré"@fsth@hleﬁ{%ﬁ§ br Somp3itRAR aldordihg kA inRnBod ANBHEd tHabEliRprises

al um na per gram of support; (b) conprises delta ,
contatingiarrauderfe¢chwith opgor mpre qa}almmqtrodmsta totalplgdwmha:b fincludes

| ph [ ym f [
a erle Bt B HEGRNRT freriintnsibng dainiribe el adud vith o
crud@ 8fdt Nithd Sdnd AiffeRRl ok The A Ofecll BRI L5 e sdlﬁBIeHQf e
size distribution of at least 0.3 cnB/g or at | east

transmmngh@w gombinjnghthe cands praducewith egrusie ﬂaftt i$ bgsemeOr dﬁfegent
Q_nP
fromtpe fgl FaRe b boBPP bR ERsRPu e 1B FyelRhitiok e

crud€ gradastn aisd/ef (dPfecthatiBy fe réaml;ﬁoddc@m&@wmﬁor% -délilafe
the Periodic Table, or nixtures thereof h) conprises

Tecighe 50 PHORESCTAPS TGO R PeAB e Factons
T2l €m0 en IR S0 QAR Yo DS O e IRE S Bk onc o

€rio o I xEUT e
more of the methods or compositions according to the invention, a supported 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
woes/0sbaunm 5 nmetal s, one or nore Col um 5 nePEI/US2004/042426

conmpounds, or mxtures thereof; G conprises one or

nore netals from Colum 6 of the Periodic Table, one
of ableast@B@ A depmsndwrofolone obtherpones qféheap@e 1zo disGathuwiion of at least

3t he Peri c sla ar xtures e k 2

0.3 b §F afEh OO 8.3 Top Rl S e sl g b ol B o0 v
(g) dniiitisedoe G R6Fe rﬁétalsm@n leuﬁﬁfse? (@bID PEris@EE ThBle, ®REor more

or nore Colum 6 netal ounds, or m xtures t her eof ;

compeydsrafrong €5 mpagvEgialini 017@ WRn$rHr 8 0f thedisuindis Toble, or mixtures
thergc?fn aﬁ &H%rﬁésoéﬂg)% lrrﬁo?r% P’leetég% ff&fn ch H?nn?;ocgm‘&é E%eorglcmTabé? one or

mormc&inpbﬁﬁistdfehe of mofdlhet@mfﬁfm @aﬁmhma o$ t}ﬁfPen@ﬂﬁ 'Kafbleﬁﬁf Biixtures
co;‘gounds of t un sten, or m xtures thereof

) hase Bercaam caféwéf iomnBPR0 -8 b mams st ﬁpmdb -3 gggms of:
°ne@f B okt ES1IES Bittals, 8ACb ot ol G n8EPetitBls, f Rfixties
thereofh Gl cormptises ohber mowemnetalsrfrah Solymnw iof ér, Periodic Table, one or

conbi nat w th one or re o t hods .or
morg GBS G She, B h M TGS R G oL BR OF Bl Pesiogio fgble. or mixtures
therEHTRG Hab,| fP Falﬂ?Bf ca@(ﬁ})’st ri?t?m@ 066&" (Pé s'B?%torriLO 081-of n?r%.?xs of:
0.5, “at rms? 0.3, or” at . has, per gra
one oompos Coluom) 6 atetdls ant oomomcﬁnmmﬁ m&tahgujnmmdh@mmlmurds
th atbgling.raqrg dd i stribution betvve ?S?I@g and 260 0C
CIEY B TP VAR YR 9 MY %‘F‘B?Hs“ Sé’ Ujm.pr fgstures
her&fa dhprides by Rurf lor@r2%ore & F
‘ ergd I(rlﬁ)n% rpangé g)?gdre [ butlcl)I%n betrmglﬁﬁg%rgﬁgcagrg%dggm %mmures
thera@f 00 TOmPKISes tupgiera PG erBere(rogwpundseefdurgstdy o mdwiss thereof;

o R AR S W06, e o

compaiséstnithel ! @R niRE c@hpdundt of RidREISOL hikure{ therddods, per
gram of conposition, at |least 0.0Q1 grams or at | east
0. dn S@maﬁ@befhme@f%theﬁm%@@ Also RFRIdsS, nedpn¥biation withsene or

mord 0@9@%&%% BhnpbStidhs dxlﬁ mégnt%r{ﬂe MRBASIU N RRE cgﬁ?[ﬁlﬁgn that:

conposition. In sone e e i nvention a
(a) s @vii A ©f at mostdiybi mastiOot) atinbkt Q)Bl,e)r(at mstr21;qb) bdseper gram of

met.hods ositio ccoyrdi ng. o the i nventiqn,
comigpif 55T O bAoP 2t T Or TGS Ges BPiAS B A pics.
betvldl 93ted SRISI6000ELt @f 101 NIP L 3k RlaST. 601 drdhs ha'ﬁea@t (P@(!if?gr%in%eor at

distribution with the median pore di aneter of,

least @ 8% grang0uf hydrocadwns 8o aRoilingraoge dlatrli»uh@mg@wﬁmmo °C and 320

oC DR P spdat g o015l o Glors Bty B Ba S PP ©

disttib\@ionHefhedhBTOEC Ad 430ESt VN 0Y MEPRIEEhaS aZ Rast 0.0005 5 grams of
di stri bution having apore di ameter within 45 A

basig pitpogep pef gremeoipeipasitiper(d) hﬁsah@’t%ﬁlm of epmpesitien, stieps OHO01

grarf’il Iaatt?&%iigtt) n%%?a%s 03}?9%%{1,}%? ;8 a/%g {Je’é z%pzm 8%59(% grams of total

nickeli@RbvanadiafPpdr $esn afwmpslmtlosnl ica, silica-alunmna,
titani um oxi de, zircaonium oxide, magnesium oxi de,

zednpeme eaﬁssﬂl@renm edrestipn alsa @fowée'é) Incompinatien Witheongor
morg‘af‘ ﬁleq}:fétﬁ&)&s dr c%fﬁgggi &Hﬁgl%cérdﬂl% t8 thd ﬁ@eﬂo Fotrna? gfu?l Iglplbgsltlon that

one “or nor
1nchﬁ?j1=lslmesr ﬁroié)caﬁlyﬁtkl@n&’@f Jeadioge EBﬂie&ataQrstsﬂ(a)) thus £pore size
‘Sh scels one qQr nore A
dlstrlbutlon Wlth e med1an pore iameter of, at least 180 A, at most 500 A, and/or in a
range from 90-180 A, 100-140 A, 120-130 A; (b) has a median pore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
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from Columm 5 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 5 of the
w@00s06i669 Tabl e, or m xtures thereof; (g) has, PEERUSHPOAM2426
of catalyst, at |east 0.0001 grans of: one or nore
tal 'aFaSJ?elt c
porec@ér}ri'né{;é('rt\glrﬂgﬁg 4? ﬁ 3501$ ) /(rgf %e%?%déﬂ%oﬁg a rreorf‘ gc%gfe{]?lﬁface
area of ante30(1 00nm G, of leady &2@&121 go dr &t 13abb2) mofee (d)rconprises a support;
H%é npounds of , one or. nore ﬁ’i from.Col umm 6 of the
and §bg SPRRArCCOnNIses alypming, ﬁ’thﬁ’i‘aééhcta W, ma)ﬂ%%mdwm@%% oxide,
magﬂésrtﬁﬁ‘%ﬁid)ésieoﬁf Bﬁdgﬁﬁe mgcrngrgr%taqg%?'r@) r?é%@ 01% 01”1?151% me(}als from
Colummsrfi- k@ of ths the&he diable( prje aromque |csm$>owmrts af foneor morﬂammia]s form
fro I 1Q of Perj odi c. Tabl.e,. one or nor
ColuyRims P8 PEBadc g e by CORD D RS O AT oy metals

fron‘f@élhﬂﬁ' Fofka®berio At T IHe®? nidi€ E&ﬁﬁ@u@@%@ﬁe &kx)nore metals from
onpri ses one or nore el ements from Col um the

Cohmrrﬁ ofithe Peaibilie; Tablaeoomuﬁmeeth@mqﬁ,dtghhss, pér gnam afrcaﬁabrse at least

ment from Col t.he Peri odi
0.00f} SFRE: oreedratitre UOhh 5 Shetalinors o BEAT Gl £ elf] pompounds,
or mixte ﬁié@é‘dff (Y cORBALHs O bSmete ho@ls fRUe Qo @fin BRY HPeriodic
conbined with features from ot her enbodi ments of the

Tableranerey ingtie CEBPOEs P bBS omalteun@tQISffmmC@hmeﬁbﬁﬂxe rP@nodlc

f ot [.pvent i-of Y. 0
vl S BB R SR PELRR O ERHBEp 8  o
mor€Coliénrps dtitd, Sn@bemokd @ilaahlceméil @ypdinds, e nﬁﬁtﬁlhﬁdﬁereof; )
and systens descrlbed herein. | n further enbodi ments,

compiss o1e REMOFERERIsdo SR ek Peripdis Taplcepug ¢ more
com%FR[g\/\? k@%ﬁ%‘ HERGhiRE q%oﬂ?ﬁ&'uﬁm fR\he PERGR Tgﬁlg\#f%x%

vant ages o present 1 nvention

~ therdo&cmdor @panmtses; ond ¢rosere slemdnedfrom Gdbemant ofitltelPetiodic Table,

benefit of t ol | owi ng detail.ed desc
one PGB P s L BB GO B 1o G Rt bte.
or mixti®s thed&dpemat i ¢ of an enbodi nent of a contacting
system FIGS. 2A and 2B are schematics of enbodi nents

of Imﬁlmﬂlammb@iimystmﬁcmt'uteh ditoni specifigeenbodiroents atthe riﬂgfention may

nd ar che tics.of i nent s, of
be o&BREEA FiTeaies BN e bribrRFRGHE b8 aMiepfP Bt g aple
feat#&9RSm onk @mbédinsend® oSG ermhu@n fhy BB c@ﬂibﬁféa R fehired from any
atlon zone in conbination with a contactlng
of the ypg\eé

pnbpgiments. j s a schematic of an embodi ment of a
) 7 5B GNP IR ) A2 EAS o
systenadesadbdddrergifi. a separati on 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
wa@p@sossee product for an enmbodi ment of cont acPCTyS10h€042426

crude feed with three catalysts. FIG 8 is a graphical

representation of weighted average bed tenperature
verl&gs 3 pand BB ase sehematioy ofambadimeitereheomdictngysiems Hyt

. he cr .ee i.th one or nore catalysts. FIG 9 is a
lncm%l%lﬁ‘ﬁffea%%goaﬁglggg?ﬁgﬁr esentative properties of crude feed

and G 8 igle sqiendue bf hvembsdigrbos A epiratibn eattiacbinbhatibe with a
crude feed with two catalysts. FIG 10 is another
contacHp st of representative properties of crude feed

TGS LA ARHE b P PR (Wil R G B o
contaeting systben.f eed and crude products for enbodi nents of
cont actsiggq crude feeds wi.th four different catalyst

syls{oe fés @ fyhgmays of &n gmppdipptf|a qoapiealion o4 separgifon zone, a
contagﬁj‘é%‘%l}éﬁenﬁfanﬁﬁ%dﬂ{g%gs versus run tine for

ments of contacting crude feeds with four
di FifGe 7 e tabalatiby of repyssttatve frbmrti¢Sof gude fpedpihd catle product

for i, SREGETRPPeFof T bl e Bt et ng cr ude
f errds g 4 BrabRidhl Wik @it TS avrYsdeta -ter?bé@atu@é‘vér%s

a graphi cal r&gr esentation of residue content,
length ﬁgneasfgew embogimght ofentaetingide cruske feediwith pne dupors catalysts.

¥ GBS ¢ RoblsPn 6f e ERRRRL Py s R Erk0 et proguc

for afeb&lifiesBdf doapkEsENeatidefeaf wihangeathlystdPl gravity of
crude Btoducts versus run time for enbodi nents of

cdiCad? isryothss tabulpgien PEEpreaFRAt YORIPPRITieY of @hee at and gde
prod ¥ ¥ R mbokifhernt 8 bémé‘ctﬂfggﬂé‘érﬁ&é B RS Al s of

oxygen content, express I n wel ght percentage, of

criide 1 pisodabtlativie vBerade. foad tndrerutie proeliubie domembeliménts of

cqnt act. i crude feeds with four different catalyst
contagfag %‘?fﬁle ?q%fiEW1‘%9f°ﬁ‘%Cﬁ§€‘teﬁb‘iﬂtaéY§t S¥'IPSr epresent at i ve
p r = .| . .
aeehd hﬁgﬁf)hl@ﬁl%ﬁegcﬁ&qmﬁ%@ PWa‘l’t%M%gﬂ) tcfrt]éj*geé%uglryé ;ume

enbodi nents of contacting the crude feed w

for ewhedimeststof aontaciiguaedevizedsouith fovo diffeserdfcatalyspéystsaenum

T3 o Bt B R R ol iy o By B s versus
run tiid 6P e beT AR ot e lgadryde fee NWithidul diffRed cEﬁQ@ﬁsc?/stems.

FIG 18 is a tabulation of properties of crude feel

andGe i thifer prepligelrspregntation of residie sopient exprassedl iiyweighte

f S I - i Laui
pe A 0 AR Sy T L
with foue gEfdrée satafyscesutbenst eeds and crude products for

enbodi nents of contacting crude feeds_at various
c diCad? isreenkipe raprgpeatation of change in API gravity of crude products

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

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

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

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

nodi fi cations and alternative fornms, specific
weedstorsent s t hereof are shown by way of exanpPEer/us0bses2426

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

he der st qod t hat dr etall
that Jaelids H¥E l%&ar@w 655@ %@Mﬁ%{l@ﬁ %ﬂ ?%‘ffﬁﬁt gggwith glass

beaddavention to the particular formdisclosed, but on the

contrary, the intention is to cover all nodifications,
eqUilGall 8 it fstahmldum oEpropartioesl dradd fead and eruide ptolqlscts por i t

embé)g ?s{g%glg cqné;la[c g C%é?—iﬁe@%ﬁl vent %%r%%t%lgf Y \ﬁal‘l Stth.ld hourly

spa@rmlﬁr@nts of the inventions are described herein in

rmre detail. Terns used herein are defined as foll ows.
* AFHR 19 & wtebulationpknppertieslamade feedseand crgdeamgducts for

et e hson 4Bhe STl of 1S ol Bl BN 1S
MetWaile B@8R%entibh @HTSL@cdpMBIeCtQ earipey raedifisgiona radd attﬁmitbve forms,

carbon percentage_ of the crude feed and the crude
specifig, a@éedlme@tﬁéers%ﬁ ¢ haYEb YRS R aveRlp sythpgpayyings. The

drav@ﬁﬂ? }rﬁg dofB9R LhRt 71! slﬂHE 1Y iHOstdoll Rﬁ@@ra&ﬁ%@ anll B&tailed
t ofa roduct, and/or t e crude product are as
desatgttien theretd abg/ndt&’i’cbhd&ttb dichi D5h8 Gnfventibe gsthe tpheiculas form dlsclosed
i oned. " hal t enes" {efe t.0 as hal t enes .t
1 zagsifle

but % B GGy 16 I ERBE A ovees 410n5 eOugRica AN aligatives
falhﬁg et BRApRY ASIMpVRE ﬁﬁ%t%gpﬂwent%l dé'@éﬁ?ﬁed‘ﬁ‘ ﬁﬂe Gppended

refers to one or nore netals of Colum X of
claimer i odi ¢ Tabl e and/ or one or nore conpounds of one or

2 mm X of the Periodic Table, in
DE 'im}?rw'm to a colum nunber (for exanple,
1- ](?érta@ﬁ eﬁlb@:hﬁeﬁﬂs odite idwhlkions fedesxideR hercin hst@deRil. Terms.
netal (s)" refers to one or nore netals from Colum 6

usehereipearpdefingdias fatiise and/ or one or nore conpounds of

one ST BB RS, TR Pl g, 20

s t'o one or nore
el éutgsavify” Cefersnom AR] gfavithet P53|5|°0‘o(|60 °FabARI gravity Brasone

re c un e or nore elenments of Colum X
deteS‘Flfqgg élﬁﬁ\f[ t%%&éggfn whi ch X corresponds to a
CO'A’tGHn@HﬁH@ en( e%en%@ﬁf?(ll Qt’onﬁg’ca]i%% ércérﬁ?gep é)grluﬁe feed and

Tabl e. For e um 15 elenent(s ers
the cmée produoiraze es féatmmged‘b}oﬁsw Metho®DB01t he Peri odi c

ol HEHEE B A GE B e e epean i Prodee S0 fr e ruce

procﬁfé@% QdeteihmeaBpASTA MGhodBb I udbssd vk rﬁéx@i@héd‘e
Periodi c Table, weight of a compound of a netal from

t hé& ChasphsdieaesT afbs to @mhgmnesu thag aredhsokehie irf panitaneh €5 asphaltenes

conBFE APk Sy BT Mol PR of o o erent

“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,
wo b@soelecul at ed wei ght of the nol ybdenum et al PCTYUS1D@4/042426
catalyst is 0.067 grams per gram of cat al yst.
r ef the a in.a
the PERAHE Tpbiel Fofhidh aesreras A e bad aRRe BB by jor 1o of
the %n@dt@ Wﬂl@ Mo dirihple EXRI@ES &6l cREewi b)) Réfefytd Ok 8ANLFe clements
ht percent age ased on the total weight of the
frm@ wnatld of thy Rasiedia Babds andfay qaror rgsepompeunds af pye or more
uct rnixture" refers to
eleltlﬁ tg?ro N e%hlaigggé%grﬁ(?dm ?{ltegcat al yst during

pr oxhaﬁs savge of Blis bpplicatiei, wetfhe bfa hetdh fidnhothaPeeogicWable, ﬁfelght
boi | i ng and

nge distribution gre% 04_0C (400 OF)
of sgopmygpangd egemm atmthell’ctwrtp abls, wiejghf 4 & %lewretqfromthea%enodw
TalElE w&gégﬁ df Q)ﬁofﬁ?g %?enj;éx% @rZ?n th'él?’teﬁf)&l@t”[% 1s Eﬁ&tﬁﬁéd as the
td oxyden, nitroge

or sulfur contalne
weight efauétalr orghe wetght of démmth Ydr ecanenf 0. Hrl@ranmaf Ma;& is used per

co ten is, as.dete AS t hods E385 f
gragafgaidl YSbé%%alrlﬁrteﬁ &r%a t Hto ‘tlr E@Bﬁéﬁm pofalga ﬂreo‘fatalyst is 0.067

gramilpbtEram JRbBllydpasi ¢ nitrogen” refers to nitrogen
conpounds that” have a pKa of |ess than 40. Basic

ni t TGapgent’ tafers Yo the vegigltof e coinpenkniv yn ASTHIrMet(fro¢x®dRBIBsa crude

source refers.to _hydroge
foog, L HRRBOBE S Eragl Bl bEmetl AR R1en et & avsight pgpoentage
basad 64 tidaofabReighnaf thb sutsstar! Y Wipp@aefetso PaRYp&tenillion by welght
hydr ogen to conpound(s) int he crude feed. A hydro

sourleadedapdipfe] praduct priktureS” 1gters tojthe maxtutegthat contacts tge catalyst

ns (for exanple, G to C4 hydrocarbons such
durﬂé%&?eﬁglﬁg et hane, propane, butane), water, or

m x‘tmu@elsaté’hmfaeto hyé&rmsts)nb a\hamtanhﬁg/rdnge dinibitios betwaen 204 -
o assess e n(;eqt]qa ) t of hydrogen. OVI ded . to the
C £¥Rps %%3 (ST pi o Wda, Digtle © g iscgsfskprmined by
ASTM SRR DiRFEers to conpressive force needed to crush

a catalyst. Flat plate crush strength is as determ ned

by ‘AEFEtdoMontss aieszs]tG’ 9xygelnt—lﬁttcgcrefaad/sr swfua contained i the molecular

strughls bl hEE P fiss By cphfent s RbieBR bR bRy [liMg Goas

E3 808 Hk%eﬁdDB%sz&l' B, ald Doy §1§lfﬁf0 kpERE basit ﬁlﬁ‘@gen
contacting zones, as described herein. "Li quid m xture'

refarg feamiyogen conepnvpdsihet kavertidia ofdessdlrnsd (o ridasgr nitrogen (“bn™) is as
id at standard tenperature and
det?ir ngs yﬁ?igﬁg]@ﬂmgﬂﬁ@%w% hereinafter referred to as
" STRydrogen sdufeipeeistio nydrbE@i ahd)6} & 6@8peundefition @biPdunds that
of one of nore c%ounds that are I|i UId at. STP with

wheshia the presense Ob assidsdecd @étth%?aéalgﬂlr?%t%ﬁmgﬂP hydrogen to
n H f
com poglgl*i@? ngth%'@p.{dﬁ fed1L [1 dr't) erl J&)ﬁr% égg @dgur e% rﬁ)g limited to,

nt er onal
hyddgpgakbond (fon emrﬁplt‘eyC( ﬂoLdPASI)irocbeﬁn’sxmh a8 @fk3haneMethares piopane,
It f d f t | kal t al
butgta&,awqtt%r: og%r,u?tﬁreg‘rggeggéc acl sssbalarnge :?nray bg cgndu%ted tg%ss%sss the net

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

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

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

catalyst volumes in the contacting zones, as described herein.
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zinc, arsenic, chrom um or conbinations thereof. A
content of netals in netal salts of organic acids is

w@200d06691i ned by ASTM Met hod DI 318. "M cr o- GaehUR2004/042426
Resi due” ("MCR') content refers to a quantity of

c ar“EFC{}} J BSitdne réi@ CB&;,S‘%/E%{ ﬂﬁYﬁEHId@& bﬁ’é‘oﬁggre compounds that

pyrolysis of a su rate content 1s as determ
are mld\aﬁmﬂmmmpme and pepdirdi@S CoDd0$ MPa, hycimder tnﬁe*rred to
ranedlstrlbut on bet wee

as “gﬁ%gr?g@&it%gﬁhgg%h%% n St ope ¢ om;sg)mpounds that
are I[N%IH@ Lhar Ic%h%ﬁE of ﬁm‘?@c%ﬁﬁ(ﬁﬁlm ﬂﬁﬂaﬂeséoﬁé%WsW hod D5307.

VI Fe" refers to ni vanadi um iron, or
cofBemati¢ dalglet redere dd the' Periodic Hableastspertified b}f thedntematingal

content of ,nick vapadi [ n r i nati ons
Unicip B E3¢ o ABpfFS @%lsﬁsﬂi@ﬂq @Q’é{gmg%rt@%%oned by ASTM
Vet a1 DaA8ta] SaNEE ofgf%i%ra%ldsvrdfartmhkamﬁa@ls nakAre-@fth metals,
gas per cubic neter_ of crude Non carboxyl iC

zince auseritrehrrmio My ahPembingiens tewsenio uherntentef aretals b meighsilis of
ora VAR iSAIRAUMIS BALSdfy DRl Prid, carboxyl i (- 002-)

ds
RGh-carb oxyF c“cont al ni ng organi c oxygen

co n‘NﬁUﬂtthSarbﬂl@ Rudue MUMGRY comtent reféird ©ch duantist dfektbon residue
cyclic ethers, alcohols, aromatic al cohols, ketones,

remainggLAfige evaperation g ﬁmwrﬁso frasapdste. Mtk Fprﬂ%m iDes deigymined by

ASW%&HQ&‘Y%B% group. "Non-condensabl e gas" refers to
conponents and/ or m xtures of conmponents that are

g aS‘Bhphha’Sr'EEérs ‘td%}(dmeqzirbmﬁtdrm)lemam a lm'lhﬂg:’famgd: dmstribution

beypoR PO NBRABNCY 6P gl 0LTEe Haplif esifns is o

detehﬁﬁfédb?@t@wmahbms@mthe P-val ue is described by J.
haus in "Measurenent and Significance of

As phaIWEegierefeeptol ndeltal orahadidoyirom | or @bmbmtlpn&rtbereof

o STl sl 10 U By pi 5T o Bty B, Bpgintions

thered¥0 Mhe WA cofitehtdE ad @et&‘ﬁﬁﬁedjlb}aKSTM MelRsdi @57(80r €
di aneter, and pore vol une, as determ ned by ASTM

Vet P/ 2eiery wenosmel cubis meiersel gps Rer qubicopetar el aneg feed.

R SIS
conip&@ﬁﬂsttbatdletrﬁt haves danesgliv elds) grotie SNOnearboeylas sontaining

onponent s t hat have a boi | i ngi range dj stribuytion
oM SR sompoyngly ds sty butgse pritispitrdiacethsrsA3eie fibetsorlcohols,

aroré)ar%ﬁoaﬁohg ngéo%ers %lﬁélgycfeg ﬁ ?Iﬂgﬁlﬁgo&%ﬂélg?f %v%cho(ici RhaPEL

arre crude ace area catal yst 1s
carbagyliegrenpi ned by ASTM Met hod D3663. "TAN' refers to a

IR R A LR N -
are PR&MMatpI0d 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.

e IS

“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
WORE)sa61662 101 MPa. VGO content is as deternm neRCHyYSABTIA2426
Met hod D5307. "Viscosity" refers to kinematic
viscosity at 37.8 0OC (100 OF). Viscosity is as
instruhedne Miiaredenitsésrige. ASTidrddst GeatgB4USS. Al )ymahke emdttedttenhine
h th is application, it is to be understood that if the
these\ya{Ye& obt ai ned for a property of the substrate tested

i S‘R%'éfdﬁé’dl%fé?g td doRgoneRb tal BatdeSboiBE RRde didReiRAabove 538 °C
met hod be nodified and/or recalibrated to test

(100G g1), Wm@d@’wSTM Mebad D33RY. be produced and/ or ;
! hEC R Fpte st 4B el RE b el QRS BT 7 e

argugcesrad’l of aSakdl gkt lwmet@ﬂlhnda bya/QSiTIOFMleth@dlUB663
Stabilization may include, but is not limte

r e PRA\RAT TedRrs Fromiotd ﬁ@éﬁ&l&&e@: exjgewed amlbgra@a(f mg”) KOH per
gramr( gﬁ F‘ QS Tkli{?irs %frﬁi?e% B? A(Srm %/Iétﬂoci B%
St 111z uc St anli

‘cr ude. I zat 1 on may en occur

at“V@(r)” pofers Itcﬂhj’zc&o&aﬁbortsfv(ﬁt}pdi bclillmg rage alﬁn'ﬂﬁbmldneieaﬁéelnmm °C
Stabilized crud es%‘yp cally have not been

(650 dlf )§fnidl ﬁ3§agéﬁa9%rF>fa% 8dPi | YO& contanf i5cpsi dﬁteammeé&fymM

MethB&?jsbb"iy to produce nultiple conponents with specific
I'ing range distributions (for exanple, naphtha,

d| ‘ﬁlsddsﬂy"e&fer&/@(kmamiioosnsdosiby atcHt 8 AQ (1ia ‘ﬁi)) Viscosity is as

Di.stjllat cludes, but is not limted to,
deterﬁ’ﬂ?ﬁ%ﬁﬂ’@é%l@?‘h@&&“én met hods and/ or vacuum

dimgtihd L@ 0f 1Y M@aﬂdﬂnﬁhﬁd Bel ﬁf@leﬁ[&lfd({ﬁa‘c if the value obtained for

unfractionated stabilized crudes nmay incl ude

a PrOE@tUpQﬁ‘tbﬂ sebstratgttesteshie ontsisigrad dimitsafitley testionsthod; thettest method

uantl onmponent s per.

may B 0k G L - BB bo Repro B R Rl TF Yo § e Ude
V\hoﬂuaes:mupl B&proklagydashdor wetesied ﬂ@@aiyﬁﬁ%aﬂfou@aﬁmlrﬂ@gsﬂinh@ﬂons

opped _crudes, or conbinations thereof. "Top
and tb@r Brhilized. & redasdeast Relvdpamdpedn Qru@ta&gwahlﬁsah@ sgpni-solid, -

endr ARt SRMBAioh 3Ry RTRRE SRLE DR OTE e RRA bL A BRlaBhsablc

gasest evatey,edlts, by pombinkionstthgpefifran diskesuie tol fohﬁwetﬁllmdhﬂmb

of _.at nost O. grans, at nost 0.05
Such@taéglzgvl%@awﬁ% RFFUE é‘hﬁbﬂré’ﬁtfgatﬁé‘b ﬂ@fr%fﬁa%’r“ 3}105 fﬁs@ang site.
S?%Qlﬁh%u@és@ litd1Bathve thjl?e%n Ql?s‘(ﬁieﬂ’ LRBEF ﬁé&ﬁn&l’f&a&stﬂled ina

ow the stabilizéed crudes to be transported
treatmcnt éwl\vte'rto prdate mb@mmpdnanuslmth spscilfig boil g magetdagtiibutions

(For <Gmale Battlzs A Bep B e T atbé e mirtappBPh Rbides. bu
is nofl lﬁﬁitecf RNaaloshheR) ditFadya Hefdas andbSARUAR RABELEN HERDdS.

e unaccept able to a transportation carrier and/or

Undlaﬂfqd@adm wafricgionnted stabiliaedcriudesanay mglvde compersttothiichave a

carbovalulilib et glﬂoc}/ﬁ 1%@%%%5%@%@@% 'b't“gﬂgg?m ctepg}g@% gne}/ gram of
cruddjllﬁ@ﬁ“}mt(ﬁgﬁiﬂﬂ%& grdedmtluds wheR @ 0ddsORpp&birtiies] Besalted
produce, transport, and/or treat. Properties of

crudeg; dgsalieshioppRsPrades desombynatiens theeeof bt onped” vedars [q mPrudelthat

has b%%éttr%)t f\tl\h %%c %1{ lells‘? ?&ﬁ?‘:?f %ilre ac\%/‘ lo&ég}% thgt I?avi g)bo ;nsgé)%ﬂttb\élow

35 °Q &t0al01 MPa (95 °F at 1 atm) have been removed. Typically, topped crudes will
have a content of at most 0.1 grams, at most 0.05 grams, or at most 0.02 grams of such

components per gram of the topped crude.
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Ni /V/ Fe content of at |east 0.00002 grans or at | east
0. 0001 grans of Ni/V/Fe per gram of crude; e) a total
woetwsoewtonms content of at |east 0.005 granms OPCT/US2004/042426

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

at least 0.01 granms of residue per gramof crude; g) a

CSSoa@pﬁdﬂrlh@qde%u@@ rhamromrtla; thapalbaw t)le@nabglmdwnaks:tcsbe
trans;lao ela% %V%%tlg?aé gltg{gcnnﬁ%ﬁ 1618§ 8% }rg.glﬁpgpl\%ﬁb%aéners?}’og example
pipel®es) ttﬁl@ks @k slip§)alCthérritRk dhvSaid & Mbre UnGEtible ﬁ@p@iﬁesﬁ)ﬁ}la‘c

at | east_ 0.00001 granms of netals per gram of crude; or

rendey fheapisadiantoged Pw&#‘@a?ageci frugdetraak ip garqeeptakle to a transportation
carric aﬁ@/gf/ 2uLAdRA: fﬁ%l{fl tlﬂﬁxy{ﬂpﬁﬁ ngqlel8wge%5n&£ﬁroa ueocf) the

vant age rans o residue,
dlsadﬁzlntdl@ﬂ?dru@: 3rh§reamaormfc vaks inthyehe saith kletastres@nb'»ughatrfﬁclﬁdes the

dised A A SEIch 193 B, A B EF TRESTAT) SHAIDE TRRT AN
' 'Pr rEOS cﬁ§aﬁ%19a%:d%ucﬁs hayQn n%l@de, Q)u?’ar@ noPtimitk@tol 3) TAN of

r 0.5 certai n"enbodi’nents, di sadvantaged
at leastr(],ldeﬁ; leaptey.3 @)amcohtwasaﬁ&baslrﬁ%@hﬁc)o&ﬂ@avﬁm& nhasy &9; ed) a total

I t 0.005 , _at 0.01
Nirv R itentt s e Blntl esstgpnataces) p 908 eteuissafi ARRe per g of
cruded bﬁ@ﬂ)\(ﬁ MeReRAoAS HeRst B?Xﬂez%‘i 01085 tgkﬁﬁs d)ﬂﬁ:ltéfgétﬂﬂls pPMdram of
l[imted to: a) TAN of at |east O. b) an oxygen

crudec: @rﬂ repidue fordent|of aklead OOUEgrgnanﬁre@fdu@ W@ammef rcrugieagn ofs

tent of
asphiffelSsonfeiton et (04 AR R IR Rt e g dh a Mcr
contefl) oftat Magh@002 BrathsGEMCR q;elvglﬁﬁrp&l driydef, $)Qr copxcniBf Retaks ik Pnetal
cSt for a crude feed with APl gravity of at |east 10;

salts @f) organie a¢idn et Hfleas 89Q01 gramp phmetady pos g@mn @f gtalﬁle,corah ds

. 0 f
ccmbﬁatlggls {Chg%?)) gx( sl%g%s&? g r eo té) dﬂ%m%%{taz%e age C r u Iuﬁéfgj%? gram.
of disadednibed cpele, griedst 0L g@hrﬁadﬁ/ramﬂa@ @dleastuoe gragds dfeassdue at least

IO L X A

d1sadgérﬁﬁée'dkb%deQHa}bﬁﬂé’%ef‘A)ﬁ§n Q?a qro%@@ 1% o tooz()l@]s AY'B% toalto or

| eas grans, east . 5 grams, or at |east
0.4 0:00.00d.5 g tracataod emlyﬁﬁlmemshhsmivamtageda:m@sl pergraraf disadvantaged

crudedlfnsagf ixlagql{l g | %gt@t\[/eve a% ge?st Cig%nd 220 Qﬁllsgl:lrg?g%??nlsag/rp a?t ;least

0.02 yaast 0. 01 grans of hydrocar bons wth a boiling range
di stribution between 300 OC and 400 OCat 0.101 MPa;
ariu seme emdedinEnt) qllsgd‘an’@gechcrurl@ealwe Prassiagringtedingrbugnot

i) AL B s H606%HRn SRkl B s i A0 Seen

per gl@krﬁ@fddta&l:i Reed) @tf@&@@phdm’éﬂesl doaledtler ateist Q0aas of Cs asphaltenes
di sadvant aged crude: at |east 0.001 grans, at | east

per gonpoirrEtaiesd; B hgher dusdegravigosivg (far exppeile calbeidor a
crudeg'e%cg\fﬁk/%gil g'é%{g‘yg ogggfégg (}gt é) abé%)'h'te%@ of{rﬂegﬁs 15918&'8%895 %ﬂggmc

acids of atleadt 600D g&hsgﬁ&»ﬁﬁal@f)eﬂgtﬁtmﬁamlen& mcbllnbmaﬁmsl thérgof.
range. di strjbution between 100 0C and 200 0C at 0.101

vPASadypnipgedserudesgnay Gelude, pereranpakdisasivanaest ande: ableasi0.001
gramy, S Rhatb Q5 ShATTor L 1Y U AO0P LML BcBor ) Bl e

dlStrlhltldndeWedﬁL oo grda?ﬁﬂ °Cadt Ol I NP &), 20 O&astofy. Glrgl;ams[ atdeast 0.005

| e
grams, or at least %]00q grams gg hywocarob%%g Qv?t Y lgglfing 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
wQ@r@sme166¢ at | east 0.01 grans of hydrocar bonsP@i/UR2084/042426

boi ling range distribution between 400 OC and 650 0C

01 . S di sad t d [ de,
a0 1 Mipnd i lar DA srage 8t Br 0SS e AL a0 b of
hydﬁ)tcallb%%{mtﬁ a%ﬁlr%rrﬁﬁ@ dlg’c'hbﬁﬁoﬂ BdberD4 00l LRSS (PIC at 0 101 MPa.

hydr ocar bons w t'h 'tng range distribution of
rmé}lsamantagedanudbsm mplalde,u mer gttt of dprdvantagghande: at least 0.001

s ot e FQRRRER w0 Lo B B oY B ER Rgft e

dlstﬁm{ammmt oA 100rE: AT, [l MPs;iat Gadt MOCIEaRE, Aled¥P009 gims, or
rans. Sone di sadvantaged crudes may i nclude, per gram

at le@ﬂ 0 seigwa of Aydacabenfeyitag bpibing rampetstripytionbetveen lé&)sﬂc and
2003300 95308 1oy A5k o0 7055 Bl YR EALHR0 grams of

hydﬂicm%oﬂ@ik’ltNB&)oﬂﬁigrfEngﬁ e&aﬁbﬁmIamdze@fm amly300mM adR101 MPa;
am of di sadvant aged cr ude, at | east 0.0Q01 grans,

at 1eggt . Qicgrams. o 5agh Wiy srgmsqer at ka5t 0-B! graggiof by digearbons with a
boﬂ{héqﬁﬁ’é‘each%fig\%ldﬂgﬁw@eirpﬁd dd‘ Q['Osf(f Wb dagfgla? eal0.001

es of sa vant age cru
grams, ghteaitd).A0Sembras] omsat legsttOhH grams ef bpdroclebarsi vhidda beﬂmg mange

| but are nqt _Limt crudes from of the
dls"rlf‘@‘ﬁ}ogsae VeePek 8ﬁoﬁsallaf65bh§]"\ﬁ§qloﬁi?\4@s Qul f Coast and
SO %ﬂ%&sa@@ﬁﬂtﬁé&ﬁ@r@de}s ERAdSud@pes Qi@ﬁlsof cﬁia@%ﬂth@é@l cruded at least

Sant os and Canpos basins, Egyptian Suez,
0.000rgremss akieasdbMNTRIA, e leagtilyel gratn’st§ hmdr@car@hmsn‘@stb a boﬂmg

B R £ D e BRSO

- comipbBerfs. 1édll®§th@fd1§ahﬁrﬁdg&a@ﬁm&ﬂﬁg,%r gﬁﬁﬂ@ﬁdl%ﬁnﬁﬁ@i crude, & -

the crudes are acceptable for transportati on and/or

contepiceftsiethbydracasbenget ahenosy 0.4 pamnant ageld- Lews- t hat i s

t
e (R B hdbs iy IBUGRE S BRNASE SV R e, at least
0. OOd rgnaias it lmlstclloomanhm iorgt fenatrd.Q 1 gamm:ﬁlhymf)cetrbe%slcwiﬂde boiling
as desc |be ener a sui t abl e
ran%eéﬁt’fﬂa‘l’%oﬁ’d)rftaf QStg-ﬂQ/ gratprlé)étl\ﬁ%g Pr opgr ties of the
cr %ﬁle%%%ﬁtage@gl ng%%a@%@lﬁé& gbpglq a@éaava{tsgeq'&écfer at least

to the correspon propertiée Texas
0. Oalrgremmad leastd). @Sugtems,varat tdast (GO lugtemﬁe)éhydmcarbd)mmth t boiling

rrespo perties of Brent crude, than the
ranggr Q‘Féé‘o&aﬁj%%é@ g:nhanci ng the econonic val ue of
t heExapia of aRAdvaTHEBd ERMEEIhRT BHE be ffEézte@ﬁmﬁg,efH Seadbesh
| ess or no pre-treatment, thereby enhanci nfgure ni ng
0110

descaibrd bershcinglyde, but et Heted e grudes frgoeof the following reglons of the

PB4 LR A PRt RSB s

Canﬁfo@ Besihg ByptitnaGal0 bHSINZe Chad, Uiy &thdm&N@ﬁﬁ Seh b&tbola
ei n_may_ 1 ncl ude contactlng the crude feed with the
d

Offs@gfea Chinepes Bohay Bay cYeneguelpn guliv Malayidg. 9rd Indonesia Sumatra.
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
woreysoelsehanged by contact of the crude feed wWeTUSIV4/042426
or nore catalysts relative to the sane property of the

crude feed In sone enbodi nents, contacti [

ng I1s
trangpariipg AR o5 teatmenty Peepswiss oft eacrH%Pr@QBﬁ p&@fﬂwe@ as qlggcribed
her B RERO ] BB Eherbfin ¥R BARD of M Pkl 1R B chan
the crade feetiporpel oserr thethe ebatspordiyg prcaglettleamﬁ B¢ cafdehthdn dgaotude

feod, el FRGHI G Bl ESRETHG VB S OE MO Koad- SH Gdesproduct may be
reﬁﬁéﬁ%ﬁﬁ: fds98r ﬁ&ﬁ%—ti‘&%ﬁelﬁ rHeeb} efchne %%Eﬁnlﬁg @ffﬁ:@éﬂcﬂa@ pplie

via conduit 104. A contacting Zone
trea’memtmy inglugedesulfnrizetion, demzataltizatiom dntliop laanqsphemmstﬂdﬂtlon to
actq , or conbinations thereof. Exanples of a
rem%‘?’l‘t‘%@fr} 9 zone include a stacked bed reactor, a fixed
bedrreakhPst a @ldeRel iphdcbaiaieIwitR BOJcRfion P BANITHIRNS gy
. stirred tank reactor ("CSTR'), a fmdized bed reactor,
lncladesmrﬁa,ctmeéhq ozrrlde @dl vathitheyedtalyst(sg in ccmimtmgtzone andfor

t.he cont tin .St em
conffiPhtoFARR P shupbole ARR. ' Cile S, BB Phpgroperey
of afc@gld féed hlan fb@ cﬁ@ig@ﬂ ¥§ costhctiof tlﬁ@é}h@@feleﬂ vithydie @MnIdE cAraly sts
he a continuous process or_a batch process. The

relaigiofbe sape prowertyraf the seudgdecdoda semepprhedisnanty, pettactinegs

D LN S e
soumahsabg@dr&nmylydmdambens'l' Akt mfdet betad ctdﬁacftmgdoncﬁﬂbx&ﬁﬂak&mcb

ct reduce crude feed Wlt t he. second
PrOM %\ie 3@%&% %{gwheﬁd@ 511 CRBRPEN(S) AR e weefs%fg

APIETEY Y4 § Yehehidti@ bPESnt£BRO U IBALB0 tﬁra‘t\%cm/d% eOthdih tg zone 102A
Ni /V/ Fe content, heteroatons content, residue con
cm@Ffeecgcraenstcyntaomng:mmb |1ﬁ&tv1amwdmt 1041e$ecoptao1ymm zanegnayf be a
a

du t h by. t. 10% . t
reaqifica SaiHE S OgEI e SO R R RLeP aF CURP B cheTeRt

- Exablpesidfad@®nta088 ¥édendlog: @itaéﬂéﬂ %e@ adardtoy St Sxed HedGBACGH &h

enbodi nents, a vol une of cat al in the contactin

cbullgiing hed reacter, a spRjEUPRYYPLIDEdSD tﬁa%or { Ko R0- aéﬁuldmeg/daed
reac%1 é£ C}gxq}r%)atctog an%l (yﬁq({ﬁc}/ﬁqﬁlgtcg}lta%/}gl gﬁeceﬁgnncerrﬁb%% men s ther

contaaﬁlﬁ?g %&tenﬂﬁd)rﬁdruﬂeplé@&ﬁaﬂ‘ﬁﬁ'shﬁfé facigity. TOMtﬁbt@@ﬂhe]&ude feed with
05-5 granms, or 0.01-3 grans of catalyst per
the %@iygﬁ%% ce?ta%maéést%éao maythee Q?é‘ﬁfl‘a@ts|m@062%?rea batch process.

| ngll‘}é&foh{éguﬁé’g&ietrh%nﬁfhﬁe Bﬂgomwe%%%%k?sa@&f&a%}’e two

ut“are n imted te
catab)rseSs ir symdgrdbatiments.cuontaet 6f theverude dickel Widteal fifdt OWalyelr of the two

AERBOHTMEHOS BB Rt (T Btd: SUBTROBTE CoRAE e BROCCEAN
crud¥ {84 SRE G detod %ﬁgét'd@@reas-gg HPt@fo%jf'dﬁ’isecdn'EEnE Ql’ﬁi 1ncreasoecs: API

contacting zone may range from 50-500 C,
gravi(y= 480t@CembodidGnts2 DADCVisPrsiys NI/ /chcmtenb,rhemmatmgs zaient,

resiqiBicon R EFEE: B CRTED P aIS i Fie> BRBP T §! Paisgelemrof:
chaﬁ)ge]b'ygzg 1&bsid 109 r@la‘gw";e 1 tho sahredBo HS@Erﬂies dtthe ddB Tebd aBter ondfdt of the

In sonme enbodi nents,
crude feed with one or more catalysts.

In certain embodiments, a volume of catalyst in the contacting zone is in a range
from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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is at least 5 h"1, at least Hh 1, at least I h' 1, or
at least 20 h"1. In enbodi nents in which the hydrogen
waomsoel66s supplied as a gas (for exanpl e, hydPOLER2004/042426
gas), a ratio of the gaseous hydrogen source to the
. .crude feed typical&y ranges from 0.1-100, 000 NmV,
inclugle gropm0- 661 Rigswaps. 04008 gremeray, 0-OL-3 sores efatalyss per iferams of
. N8/ nB contacted with the
°““§§%§F§§F?§§%Q?ﬁggﬁ$%rogen source, in sonme enbodi nments,
i sComtattingarbnditions aathe icentagag (e naydneleds, batidratmetlimited to,

t hrough the contacting zone. rri as may .be, faor
RSB eSS POERSN HETGE I EHARe LG O RADIERjopp Ghereof.
COnQa%gL@)yldftﬁﬁg b $cberhbMinGits bR&ohirbES {oﬁﬁgd@e &/ o6 efﬂrg(#lct

of the h g The

. . ydrogen source in the contacti zones(s).
withspeaifieprogeiesrayermpeatueninghe eontdcting gongimiay eangeritaac 691360 ° C,

di,nent hydr. f
0440 gthn R0 N REEREIEIn RoqtifHERE S Bab fineh hn g.1-20
MPaC 81D INEPa, JAE) BIFG, 6:26-BNVPY. St IOV iIdTRUatdd fed $aNeakdrhifBrange

zone. The hydrogen source may enter contacting zore
fromiB 308 cOSrEt 20 h 1tvES B aare-16bY Imscoemenabadimeats drHSV
. i ia conduit 6. In.c i ng zone 102,
18 ati%%t%;@t’%yea%/th@ r’&ggea%téégl WOE%I?%Q%(? l'yst produces a

t oIndmipyddseet id taichithehyi®fendoticd desupbiedies a g@nor exAmple,
one enbodi nents, gas. In sone enbodinents, a carrier

hydrggen 325), BGHER Pole peeRus hedregancreurce del therapds fepthypically ranges
from!tY 111169800 RALH:6E d.ﬂl&,@%}ﬁh&’/@?@s Jdven ok o (R)‘E')Li%3/ﬂli'y58-3,ooo
exi t an 0

cont act i’ng Zon€ enter separafion zone
Nm*¥thhoc 800 Nof 46’ conmcsdpritiathi oatalysifs). T8 hytieen soides, in some

.oduct. and, ga be separated fromt t ot al i
embyiRapiS: Is &Mﬁl@ééﬁﬂ”ﬁ{mw %?@W@éﬁ%&g%ﬂtﬁf%ﬁﬁheq%&cﬁng
zone! Uar§ AP bty ta2fr ek SHpid, HERGMAhEIRN, aﬂaﬁor%fglaﬂe TRE QAL oas

may exit separation zone 108 via conduit 112, and theh

may fesiliteterfipyoot thd cruletfearmdarilani aithe hydrogessoupiepe the@siacting

storage vessels, refineries,. other, processin nes
zonells? PR ot s DneS i g A8 i B A0 T some
embdAMERE, LBYdrogenNoAERIErREarhplel hyekasHnl SietHané bO&RIMe) may be used
sul fi de, carbon di oxi de, and/or carbon nonoxi de),

as a eardelsens gad esirsulaiedrtbyush e wortectingegmsr carri er gas.

Th t.act.

S T R R S OO VB A e
feed $if con@lgR 10¢ 98 edpBirately visvhtniat §&nk dohekcansd zdne KAeontact of the

enbaodi Tgaant S, cont%@t i ntg the crude feed wth the

crude fed Wity ¥ efalys msodrata okl pardact thatingides aoyds ?”éﬂdﬁ%tdafi% in
s UGS 00 868 o5 0ng, AR ALRLs SRS IR plfuc
feed 2n@Bonthe hyditogamtowrse mfcoaddit iGrefestotal proolnttandy edgt copsicang
zonefigahd Sieh pation b WA Vik GORGLIIM 100 | oct udes

CONf REAdalish ZaReHS1AL cﬁga% f}aﬁ% ﬁignas ﬁa&@%@%&%xy% total

contacting zones 102, ) and 3A,
produgnisiagtgeneraliy keswil Oparativ techiigues, fordepinpiep dasakquid separation.
separat.e contacfin ones in_one reactor. The crude
e FEREPEHERERLE HBRFER e DI0R oot Heshe fpsported
to traRPaHaBIGR QEkir ¥R hipelhOWe stoRALE k8iseld AR fih&idzOMRbNAEc P z6H8, or a
hydrogen source in
combination thereof. The gas may include gas formed during processing (for example,
hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen
source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof,
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conduit 106 and is introduced into the contacting
zones as a mxture. In certain enbodi nents, as shown

WO 0050&%69 1, 3A, and 3B, the hydrogen source apdr/os200dies2426
carrier gas may enter the one or nore contacting zones

with the crude feed separately via conduit 106 and/or

i AD 80THE P@b@dlﬁwn@oﬁﬁﬁ@ﬁmg ther grade fegdyvath the gatalysigo te produce a
total rbguctfi erﬁmgé’ Fewo” co&tgétmﬁ Z%%gé tTﬂ@to‘PEﬁ Mh%tct may be

ydr o n source an or er gas coun ?%
separdtbd f@frnttﬂitecradmphedﬁaeﬂdlgas(egnhance m Xi ng and/ or

f de f h th |
ot IR éI%EF‘dsté" ?@%%cusvﬁte ey e oo e L Ppdhog s
two of 87cd QR 54 FRO ATHE 195 BEEADELER 60 [ A

contacting one to contacti’ng zone I14.
conta@gavde 8 B)2 dridel 1f4e eFdIGSt haml BBomludier amtading aonesnl@ZZ brk116.

tn P13 2 o B Bl BB APE T POk % o iR SSporee agtine

zones'ifl ofié RBactéB, ThdGulle 8LdThicRABnexktihS z&RM @ik @Sncﬁﬁ)tnﬁml 02
via conduit 118 and enters contacting zone 114.

s hoyemé mmmeae, thte merrfee gab is combined saithsthe bpdmgen wglrce in
118 .and enters con act one
conadiEIf aitds RSSO A A AR SEIR s R, SEh D ma
embo@idtchty 83 {Iivn iR FIGBt 8cIA nRed 3BNthe bl dropefl sOirc€ aid/aicthk Bitrier gas
zone 116 to form the total product. The total product
may iarile enerir #Rqre seniaging zpnes wih /dtﬁcr@@mfegé SeNeEAtolg véa qopguit 106
d 0 nglui . . .
and/of s BRER SFRE G ok 8P e Bt B SEIRY kot cobfifi 106
Additiont @l thhyidogn. sohive aﬁﬂmd daemaﬁchn @hs extintss t6 €pAl@at bdihe 2ol
108 via conduit 112. FIG a schematic of an

feed rampenERes e 3pdlrFantaet ‘bfﬁh% ewée fesdrvidnie sptabisht act i ng
- SYheit d08e crlle féiédweﬁ&g&eg ns:wﬁ'@cn&, hhetol RpRed 5@&1

unt oppe enters separati one ia condult

streath.n Thefrad atreamn floon érojm&)ntaitmg easd 1 QQ Tpmon’taonng)torteﬁé 4. In FIGS.

vant ed crude.'is s rated ng techni
s g SR RESear BOPF gomiseibs bSt.43 Rionhetm g 116
S Q%fa@hhé)ﬁ)neﬁ'l 03 SU4e1 TEREE trichnike dne opm@e&aﬁya@ AL YB8vn in
feed. For exanpl e, water nay be at |east partially

FIG. 2R 3he feddireann nxmwn@ﬁogagl geiret Hieda eondlyi. 1 18rand sotetfeqontacting
ave a.. boiling ran
zone gf%[% ehgtvxin Jn I S5 tBé ee&s rcant giﬂ(t)s coféad:ng%z?m%ﬁglewa conduit 118

and edtbts@dsiactdad tdnallllg. separated from the di sadvant aged
crude to produce the crude feed. In sone enbodi nents,

atT be degskstrgam anay ksrcoptactedpritthad difienal etglystiln W@ctlng zone
d t
14 RS D I R TR (SRR TE R i s
contaqargt Zona 104 amdzer Sapmtiag echecifpmdentess &paﬁauee pamaa108aﬁa conduit

ne 120 vi a ndui t 124 The cyude feed ned fro
0. i"E gaué? PruSIGHAOT 285 isi(Ared shper %@wm@@ PF hdﬂ!? Ggude
produli es&eg epaszéuoepzapenmfa Whlif}e g100i 1'ing range

di stribution  east 100 OC or, in sone
efbOH erschematidoafi dni emgpodaneye od asd:palrzhm zone apsteeard dast

KT EPE T T
separﬁio?ltzﬁ)h@ W oA c@ﬁ&lﬂ’?m 1AQe d R one 1202 @e%spacpr)or%n of the

0-800 OC. At least a portion of the crud exits
dlsadvantaged crude’is separated using techniques known in the art (for example, sparging,

membrane separation, pressure reduction) to produce the crude feed. For example, water
may be at least partially separated from the disadvantaged crude. In another example,

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separation zone 120 and enters contacting system 100
(see, for exanple, the contacting zones in FIGS. 1-3)

woe@soeneui t 126 to be further processed to f oOPOT/ES2004/042426
crude product In sone enbodi nents, separation zone

ot BRR AT B RS BEETHEE S RUTRL BT B, o ome

embRMrhists GR MadiCd pdros YShpMhhRd \comp wﬁui;uh&re Lbbatild tha® Qffhtha are
embodi ments, the crude product is blended with a crude

separpiegirqm therfisadumiaged caidediln same smbpdismnts at least d@oftiancpf the
I onbined with a
5P arF% &géﬁggén%s e)hp%lp %%e?lgﬁ e\?ll%ség%%l du? ﬁlezgeby resul ting

I ﬁTl& cbh@eﬂfﬂaed optab@d Eionhgspaiagion zwhes LI id S()Iﬁé‘lahb(bdiments includes
bet ween t he vi scosmé of the_crude product and th

a mixfye of sppporgnty with a boiiee rppgedisiRuionsslaiagt 1004 € @rs igrome
t t

e AL Wyl 0B bRuSE A6, Plpu ol Bkl

crudd fead irichudes b werturd dnfé:oﬁmdnems wm a:‘trmhh@ rangel distribatidn béeveen

100-f G 17 B0 57 caaip-BP0 £ o o e Pondoa Bl o exis
sepal‘aﬁo& 85220 aﬁﬁféﬁféksr@?)ﬁ’éa%tm% E4ielen f 66 ?se@ ThEESFASURE deﬁ’&tlng

system 100 via conduit 4, and at [‘east a portion of
zones heFI6ISu d6S) preodbmd it @26 tcsba:fbuﬂlalcprpc@;ssybtfenn 2@@udgiproduct. In

.t 128 and.is in ducdlntob in e 30.
somel et e 150 S H poR Dt et & RERustiin ofa
desalBh@UHE! Alfer ﬁ@ﬁ@ﬁsﬁ@d‘[h@ﬂ&dﬁe%@d&f eXTBY RnRCARESEterd | 6RHB conduit

(for exanple, a hydr ocar bon stream such as napht ha

112. pr oduced from separation of one or nore crude feeds),
a l‘él s%gq pr orgrgm td%ﬁ%ude p}?rog?éésyﬁlgﬁc%eéimﬁﬁg rug% ?l%a? 1S dt?xg S&me as

or dlfﬂiﬁdﬁiﬁ.’rorﬁ thainlieifees. Fheraailatie: drdd madeaangi beaibined with a
into blending zone 130 or upstream of such bl endi ng
crudepyang 4 ditiesinduiseosityshergbyesilige §ya blendadagrodict hawae 3 yiscosity
that e B SRS e S ph L ARSI BRSNS FBtter
examgpie] ter crudeapre gaat ety berbl@sled ivethscrudrr loohigg a §Ab¢:uhﬁﬂ is dtffemm

e S S s EAN S oo et
and thO'&88f Thd' Bl%n@de;ﬁg&ﬁt Ma?@é%lte%é tor tﬁh?}ﬂﬂ'ﬂaﬂ% Sl 8r t%%\%nent

via conduit 134 to be tfansported or processed.|
6,As slovdi maFdGaﬁ,tlage@am ﬁu@edleamnéar stude ;ﬁ@d@mﬁymcmng zﬂstem
di sadvant

100 QLGB IBIE 1688 6 bL e AR HENB R Rtk dystem 100

via chieRet 128n@d 64 meedieadntd Mdﬁrgtﬂls 180. nhﬂlﬂblhdiﬂg soret 1B zitQ@ast a
through conduit 126. At |east some components fromthe

portient efho srids geesiuet iggembired vadyrnearinge @mé581sz@amﬁ glor example, a
eSO st ol 63 RRRET L0 Bhpl6 GRS AEOCHLe

feeds),30crtulie, augidecford] o nixtdRs thdréd) torodess b‘.lérfded @Bodae«d/nfe
crudes enter blending zone 130 directly or via conduit
procep3 sirees. giuge &sntHdd onmikutsdhereefdee BF@éH%qd dirgcHpint a

blen@%@%@‘%glggroﬁ’ gﬂg&e T%u%ﬁl@ﬂ@ﬂg RERIUG tﬁ%&g{ﬂt f3o0l 4

vi a’ condui t n°sone e nent s,
may be lodatep irnoictar bleddiag zodeel 30, eTtetdderped grtuctmey meet product

specifications designated by refineries and/or transportation carriers. Product

R

ug g system

specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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transported to a refinery and/or a treatnment facility.
The crude product and/or the bl ended product may be
w@r@smesed to produce conmercial products suchPE@BUS2004/042426
transportation fuel, heating fuel, lubricants, or
chep e 8, th@ﬂ%ﬁ%ﬁitéfg%d RMe! eﬁféw&%aﬁtﬁﬁ bikd 79 tﬁfzﬁ{gﬁ onduit 122,
fractionally distilling the crude product and
andithe dme«ljvapmddl erude ds wp@tdtﬁd@s oreyigishndaserikiidgo |f4>11nath@ crude feed
n,.sone t he .crude.
Th el b0 e PR Syema e thPSRE Rt B Aflest e
co %@%hﬂs‘ffbﬁn R\iRdvrsiedtheRlRd. segdtatt@MBne TR did®MdGit 124. At
e crude groduct has a TAN of at nobst 90% at nost

leag @oportzan offBe crydoprasiciaxitysentadtpng, systemhk)Opan| egters blending zone

AR S . 3988 GO BB 48 g e 10

dirdcklg of Al @hdin €32 andigre ce@binell Avithethé atude @rduivdi 10EbES a bldhded
crude product has a TAN of, at nost 1, at_nost 0.5, at

Proms@t Té}e blended piodpctexits blepding zpneyl 30 via conduitkids 0. 05.
I L4l L f t
0, O nbddtEnprae el Mol RN B PACERS
tramspixodti toenefinery Ahd of attIhaxrrmnuﬂaeﬂw ot trudapraddect amda)r the blended
range from 0.0 5001t002 or, 0.05 t
profipct eem%e&ﬁétﬁtpéo UoR SOmpGHER] preghsEs suf as altsaplaimon fuel,
heaNhé Y Qub Rt br Hendibald! D%Cé%@l@ iy HBSHe éﬁ%hn%tan%?‘ tractionally
10% at nost 5% or at nost 3%of the N /V/Fe content
dis‘@‘tﬂing e cu'ualajproﬂeq@nd/q‘)h blendag]duroqh;cm tuptodu¢enorsgmmore distillate

e RO o0y Suba bt e R HAReplRofieh B8 B one o

mofedlidl Bite ﬂﬁctidﬁ@n(h'yllﬂ%yﬁﬁﬁ@ateﬂn certain enbodinents, the
crude product has, 2ram of crude product a total
37t

Ni /i pmecesphagiments, t erofipegiag a ) ARY of atgpeyhd 0 abmgst 50%,
_ r
at n%cgst gO‘%r glrrr% 1?(?’3‘[ ?0‘;‘ oféh%ﬁ"ﬁﬁsofttﬁe ?‘rhlé% fe‘er% ah?]E i orglgér;%%x[eét’s, crude
protitg hasi adaNasa ging&os1- 82%)(2(100% Q0-a086, of 404503 ffethe IHAN of the
one _enbodi nment t he total Fe content of th
crua g & P‘ZE{W

¢ frad Bt eratagn embodiments g cpige Ul goAN 20 Bpsh Inat most
0.5 l\!it/rﬁg F8. 3C9ﬂh§§ft0 bt ltnB?E (198 léggt &Sﬁ‘b 03. nl"&lqr@ the crude }?roglflct will

I ments, the’crude product has a total conten
freqren‘dy be atrlea 01004 ahd,snot fiequaniycatdeasti8.001. &t sm@m&ﬁﬁments

0% .at nost 10% or . at t, 8% af th
TaBlptBe e phght B8V e erandt P d B w4943 Bos w0
t hepnGorftentiRRtnedts) tREELA Pro@ittads H@‘&BISNWH?eCJOH%t of at most

product has a total content of netals in nmetal salts

90%+ at onagta PO %, ataholt 10%, at magi§éo, of atlmest%" 0 mt‘)thm%\’/f@c@a%t of the
r.30-50% of, the, t tal cont.en tals

orudd 13 3Rt Ris kL torfe b on Bl B Bual By Pliontent in a

ranB€bHIB-8091210-ge%E 268d0¥6, e BORSRE ¢ the Hi/NVFFé Eiltdlof tHeWrudrfBed. In
not limted to, carboxylic acids, thiols, inides

cerigiy) gabadimenis.dhe caMe PEadupdinas Res gramx ahemede Drsrtuetday otk iV e

t t a e
Con%lt géa faﬁkl‘;%ena ?gpl sntg o )2 andgxgﬁ:ijnzgz‘(cl%a%:‘:btall;I {% x 107 grams,
or metl af gpaidtodnk 047 gﬂaﬁlsrrm edrtaBbrhBodmynts bk uei@le Ahkad thost 2 x 107
netal s /ﬁ&for exanple, [ithium sodi unhﬁand pot assi um,

grags jok NIYéF @ alx q@nrﬁeqn&bcghrmrgg thectatab N/ V/ e gordetpathe crude product is
o I
O

ar skrsom, enfmjdummtﬁ thetrallspriotioet hax anqihlesonteint ofmetals, in atetal salts
f
of nggL(rflg erlcggs ofh F"crn%ost 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per
w@e@sioefeecr ude product, in a range from 0. 0000POL/ USO8 B42426
to 0.00005 grams, from 0.0000003 granms to 0.00002
granms, or from 0.000001 grans to 0.00001 grans of

the dﬂiﬁieqirsdlhd‘ﬂ ha@a anltalszahfeﬁt ¢ffm&nlg aminetad galtkofPeganty &idsdh a range of
sone enbodi ments, a total content of

1- 80r@t19r750p /P,rZOn@%‘Vw orégriosé of thstefahsqutens phmetys ineetelsgH of organic
ac1d§fnotﬁé' Eltudla eefd Or%é’iﬁu/ %cifl Ok fges{?aefﬂfgf fggn 1020tk 1B 8£ Gc}u? Ere not

ont ent S Inh neta or gani ¢ acl
hmlﬂemao (caﬂxdgylﬁceadds thiols enhéasns@fdmmhdmami sulehaigs. aExaIyplei of
uced from,contact_ of. the_ crude

carb%v J&C%rm” anﬂgcfea Bgﬂs%r natt lmﬁ%d o RIRlthe A Bhqnaptheenis acids, and
benzbf kP %heslget%?}%ﬁlol? Ot t:he 1‘&(&1 sAfts A ni'c%Q%’ AMali AR for e)Fgample

gravity of the crude f In certain enbodi nents,
11thugnamduyn,cdndtph@smum&tetllmlmdwenth mctafls cfmr dxtmqﬂ)e nidfgngHymocalcium,

ertai odi nent s, ude .pr.oduct S

and Qatifds Coloft 14 eiorGoatioit Zing bl ity GG el (or
exar®le bﬁem\é) oshh ¥ nital t!%r Gialﬁq_ﬂe f&l%in uhl), &R tures thereof.
enbodi ments, the crude product has a viscosity in a

r afgescrisin qrob@tmpntzﬂhs g%de @roctxl@t 3w total t:¢réerxt iof wtals in oetal

salts q?ercrucdem eeéj 1. z Q uc rent S o 6&)?)'1 s to

(RSl B oo OB FERRCL B8 e 1005 Y0RGRRN ey

0.0000%® gi@fsdRomerRe000003 grahﬁ&o ARI0Q? aranisy oofrofle00DI00U@rams to
roduct is 70-130%  80- 120% . or_ 90-110% of the API

0. 005@ hghamp of peetals aerbwds of ﬁrg@awcmweagwfscmdqm@qﬁd@

S
somBEmelRSs Rl Sofenl ot 0 Rt Ul X or il it orude
productial7 0+180%g, 861180%, on9i-¢ % of tlidtetal cordentfof @btals in metal salts of
certajn g}r%bgcod%%g%s, the crude product has a total
OTZapictastasatt T t of ‘at least 1% at |east 30% at
! eﬁ?‘&eré@/&m@&dlﬁ‘fenﬂs e@Pf gx%\%% 6f thk Reude %@duchﬁbaﬁ&@tm contact of

content of the crude I'n some enbodi nent s,
the csudef figed wdhtcetatysofat thheonnacmﬁg @ndidiess, in#(-1867 BaBOﬁa@%, 90-110%,

or 111007 o B aRk et ioHU R Plade oo et ey, APParavit of

the&ﬁ&quamwﬁoﬁlhamwst@op@oms. has a sul fur content of
|'east 1% at |east 30% atleast 80% or at | east

998y esfrtaimembedimgntscibe cae pefduchkasarigresiteelpt most 8¢ peat most

0% BPOGERYS ofhE il br BEU RG] hiBnEIiBaRAGHE The cruce
prod&ét Hake viscusiey ineadngd ¢ 1906026 6100 OB B84 0% off a{e \fi$doE1®5g@Elthe
content of the crude product rra be at npbst 90%

crudgdeed. dpspme emppdimentso 1e(yllscg§1t e gl%lgpro(glut:t& 3‘1 most 90% of the
visoiy PR ONLM Ol lNRPEEHORY bLBE crddd piAis0-130%, 0-

i ment's e crude pr nitrogen
120%pastt9£ml(l%oﬁthelmlﬁgra\m%thatrddedmd 30% at | east 80% or

| east 9 %.0f the total n tro en content of the
Cr E&j@nﬁf‘e%fa 1wegf5nt§e ngm tgf etﬁqogt[og&é:ﬁntem of at most

909’ %Sﬁ%o% at ﬁ‘l%s,tclr()‘%:l Qr @fﬁgé{%'% HP‘bhe %taﬁ%‘i&o%@rﬁ% cBite the

% at nost 50% at nost 10% or at nmost 5% of the
crudb ﬁ@dc Imicentaig embodintestst the crude product has a total heteroatoms content of

at least 1%, at least 30%, at least 80%, or at least 99% of the total heteroatoms content of
the crude feed.

In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%

w@roosmet9 30% at | east 80% or at | east 99% oOPCT/B2004/042426
basic nitrogen content of the crude feed. In sone

leasﬁgmdéﬂ@ MaSt 9990 S MR SRMLE B}; ih@ferddagre&d. %%oﬁfe%%&ments

be at nost 90% at nost 50% at nost 30% at nost
the slﬂﬁztr contenitof s ¢rugepiucttie 70t 9@%;}8%3@%[101? F-11 096 off the sulfur
n certain enbodi nents, the crude product

Conﬁﬁggfghe 8&\%5 $9%ontent of at least 1% at |east 30% at
| eqﬁtsoﬁg%(mbeﬂm%té ﬁﬁﬁtm@@géh‘éf)nt‘éﬁﬁoﬁﬁé/ 6i@de 9%@%@9& at most

the crude fe some enbodi nents, the oxyge
90% @hmesit 8035, at m@st: lQ%leormt owgci%eiod autwalamtraggeccfmm_ﬂ_t@@%de

feeq, i et ebpdiien i fin b BRI EORE b fhauggpst 16
at 1¢@bt 3094, R0 Yeukt SDYAGIr dt Ié@ﬁ@@%‘@ﬁh@fot&lhﬁtr@g’dndﬁn&hﬂﬁlﬁﬁé cridy feed.
be at npbst 90% at nost 50% at nost 10% at nost 5%
of InKeme smbedimests, basic piffppesksanient gthe Cé@ﬁmem mapy af mest

959% ra't'ﬁil%s{ ﬁﬁ/’j ‘at lnﬂ)s %‘%aaltt @9 &Baﬁtn‘?ost 5"9’ fctfléjgfslcgﬁl&gg&} (iontent
as C ar

ot'al con ent”’ 03<yl I'C aci
of theeaade f£e4. Iaﬁ cdrﬁasém&ﬂﬁﬁlemb theasitle BAtuctdias atbable asttogef Yontent

to ntent of ,car boxyl C npounds in
of af {?éstég/wé été& o, leggt RO /wsatjl.eﬁ%ﬁgéo étgF ga%l%altr@gga?ﬁnéent of
the MO gRgconpounds may be reduced in the crude feed. In
sonme enbodi nents, carboxylic acids and/or netal salts
of I amine xmbbdirrmnitsx;i thenmy gyecanbamitrd £ tilelcyudeguiodet] niagf’oe raemost
non-c a|n|n ygani c ox
90t BN A EIRES e TR O ahey Pt S Ehitafie P RGED Popdentof the
crudDEE NnCR AR diferds, S8 ddproatG habBY oRsen content of at least
di fferentiated through anal Vls of the crude T?ro uct

1%,5 ﬂqagt Yenet éﬁalst;/%?%cﬁmt epe Phosidbprrysrstcrotst ¢fithe crude feed. In
somg.)a%%ﬁlmem ftll;ea xgr%yl:? 8 n%nsf Io%the e prggu(%t rlSolrrrleat ta e‘%e( 5‘%’1%0%, 10-

I ON&r de"prid

7098 rﬁoc&d)(’/smﬂtse,sda@sf the Ong@&i@nﬂ:ﬁﬂ@ﬁﬁé childe aéedmlﬁ tsoﬁ@%nbaﬂlments
nost 80% at nost 7Q0% or at npst 50% of the oxy

the togad canfentt carpoxyplic ardd ﬁ@@ﬁounéﬁ af thaqryste praduce ﬁ@a@e At most 90%,
at mQ)rspfb‘%tat ﬁ?W%tmc%X%A @th Sittent g%/‘ﬂ} ic §83{°c019 ounds in
Yo O ee .

nmost e cru n certai
the emﬂ@ﬂaede i sertaumembmdldaent]snhel oakle pasiuanhamytgmh can¢rent caboxylic

PNECE TN L

conﬁ’éﬁﬂ’&%aﬁfo& H85015%5 oMéIl@fhe%'iudee@&i. 1% at least 30%
| east 80% or a | east 99% of the TAN of the crude

f e du somd dinbpdimzgntsy seledied engande Opygmwmmaydmmeb@reduced in the

B I -
mayodeheRficallly rBfckd Hfrdhor-ebsyud Qoﬁtﬁfh‘i’ng #36hid ot PHnRBpounds.

of non-carboxylic containing organi c oxygen compounds
Carbgiyhie acily andgnoy-cgboxydigwpnigniggergan9sy ganheempounds in a crude

pro u%Pm%? 'Bg A erén 1a?e%nti11‘:’})ugh ggal?s@gtn thg R %%‘duc? %S éJ gednséra?ly known

spectroscopic methods (for example, infrared analysis, mass spectrometry, 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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In some enbodi nents, the crude product includes, in
its nolecular structures, from0.05-0. 15 grans or
WO e@s081669- 0. 13 granms of hydrogen per gram of PCT/USE04/042426
product. The crude product may include, in its
nol ecul ar structure, fromO0.8-0.9 grans or from 0. 82-
contOnt&HT agleastel Yafat asiBNYo, e teagtr $096,adr acreus:te>9m ofithe oxygsn content of

the G daReR i toa ook tn o A S ot e Bt T 10 80,
oraﬁgas%é%d}*théi“ﬁNadfqm&uhléﬁ%eﬁat' o of the crude feed. A

crude product atomc HCratio within 10-30% of the
cr Wdditfomeldy, aheomude pvo@uctanay)hawdu aoateasOf dralpoxypit akids and/or

mer{l R LB R REPiSH oty et R St S0 By S5 1Dt D mpst 40%

of tiR dritie fEEE aRd H@Sn@ﬁ%h—daﬂﬁxyﬂ@ §o&ﬁﬂiﬂgr&gﬁxﬁc M‘k}téﬁn ompounds

range of boiling points. In some enmbodi nents
w1tha;rt Z@é3@%o&mé20%n@1 Wb péthegwoamadioxvh@ccuﬁmdmgmrmoxygen
deﬁ O@f#%a or from0.001 to 0.5 grans of
Comﬁ’y%ﬂ 6¢ }becﬁ‘é a b0| ling range distribution of at
Mo$Hh sdii®edbodinefls 1B cMa@ ;préduct BRRides) i® B n@ldiEyr s@ﬁctures from
fromO0.001-0.5 %rams of hydrocarbons with a boili
0.05r QA% éramSSQr itiosu 0810 begrams of hpdroge pa @rapof emdatprqzﬂum 1The
erochasBl e gl (G 5 Rar Rhchhd B o ereckl Gfofl 2

0. 882@@{]{1@61” a8 g@a(ﬁi af c@xdé @ﬂodME’a A adtldbcﬁasdmiﬁ hﬁrﬂﬁoggﬁ ailmtomic
or from0.001- gr ans of drocar bons w a boilin
carbpp ()AL She ‘PI‘B@R Preﬁuq}é?%%wg 793 38y 8@d@0§fcoat9(>d 19%10gf the
atonll\fE@I/CQ'Qt?o ﬁﬁgé EABE g&do%m%é bl atdh R 888 WihiP18-30% of

grams o rocar bons wth I ng range
the ctiidd feed atonnm HiE ratecindt8@s GGt aptdkesaﬁi/@@oa'smﬁ)ptik@ﬂpﬂbﬁdrogen in
I n some di nepts the cnu roduc clu per
the pyPeis GrreBRdY SROCAIELor it HGaeEh & Ripducsf e
hy dmeealde 0ot fnblvded@ihpdnis AL Bngd bf l%ihh%fimﬁfs 34 some
nost 100 OC at 0.101 MPa and/or at | east rans
emb@dlmﬂ}l@r earigdsrgodiot mcéucb@,l ner gtpm afigie coids prodygt: |abh¢ast 0.001
granésﬁ,gg | md n&ﬂ to%nﬁa gr%}nﬁsgag hbz to Mb?n%&h ogmgtra?%encﬁ%mButb(B]lof at
mosg 1 GIEC a100. 1@t MPag&tiedst 0000 gm of fr&@md’laO P @farfy @ﬂﬂydfocarbons
crude product. I n other enbodine t he crude prod

withboihng enge Aisisihutian defvieent 0 FC &fld %B@fc ot 19} M%I; ablﬁasap 001
e 00, 8205 Sl GNP8R40 B M By e
200 €6rahé 300 6€ a70.10BMBa; 80least DA gpam$ O frbHLO.001-015ezrams of

hyHGRORM Wi 2 PRTERIE SRR Ty B 005G g Aghrat 8 e
and Bf 184 @tOOI 'gparﬁ‘s Bﬁﬁgﬁl 6.60MD. 5) %i's &h ?dﬂk%gns @ﬁggjooﬂm% range

gr ans, .2 grans. I'n cerfal n enbodi nent
d1stmb131oorhawep|466ﬂ6tanﬁé§8ﬁC\dcﬁ)lﬁbMEmt of 70-130% 80-

20/or9 0% of the VG) cantent of the crude feed.

8 i empedimisER e CpflePRRan Rt SkaS of BERE gradart o

leasp(ﬁ OGT s%‘fﬁ?&i‘é&arb@nsm Q‘Bﬂﬂﬁgtraﬂg% dEstiiBiR R Jfra@fﬁost 100 °C at
1-0.8 grans, 0.001-0.5 grans, 0.002-0.4 grans,

0. IOdrMEa aalortat deagl (hﬂ%l grams of hydrocarbons with a boiling range distribution
between 100 °C and 200 °C at 0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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In sonme enbodi nents, the crude product has a residue
content of 70-130% 80- 10 120% or 90-110% of the

wo e@sdewseront ent of the crude feed. The crude PCDUSZIN4/042426
may have, per gram of crude product, a residue content

| nO%lO%%‘%gEjn ord? ergsg OOld%p%dg?tgﬁg’adbsnglagl n% g?’gz@ T?O dp, 80-

1200%,Q%-90- 111 0815 afme distilleecbatent EAThOeiude ied, Thbdistillé@&ontent of the
product has a MCR content of 70-130% 80- 120% or

CrugoprodBokEeY b QGMMWWE He agpnggerame 80000} Segrams,

1 C5 15. asphal tenes content of
O'Ogitqgh%%gfo(& at” g?ﬁé%% or at nost 50% of the C5
as phaletteinssniwaivhents, thd cruie prxducichat @dUG0lcontesr ¢£0A130%, 80-
odi ne ,-th asphal t enes cont ent of the crude
120?/5?@6 %Psl 1@?%@5 N G%%ms&ﬂ qf éléfs‘fmée&edoin wmq @nkedimgyisghe crude
t
proffi 1% pRERRRLORRRS: SOMAEN VOO S i HEmeE S5IGh0 08
gramh,eO QAOR0 Scareresit0. ¢F2-6. hgraméu de008ed.3 gnamsorre
di ment decreasi ng,t he .C5 .as haI enes co f
£ hel PP TS RBEHS AR FEGEIORS 5 AeSedoRteny e 3o 130%, 80-

12084,3R198-1V08% 60t 8RtdURRYnteRCS RS Brulib Geedt aRk eiddy 5’9 dlfchﬁlay have,
crude feed/total product m xture. In sone enbodi nents;

perigram of cradp peddueth e sestdnstcontentind: WINR Tomt0000kH)y8 peams, 0. 0001-

nbi d th t | ati [
0.5 SR Dok D DB T o Tt S (e @i SRA LRy grams.
pr oghlettainedndidderits) thd\@ubd glia)duu&ﬁ@all\wRQ:@ﬁiéﬁﬂm(ﬁlao%, 80-
the crude feed. For Xa a sumof a crude feed
12056 o SPHOV e METR enrtcatil the & dele pulaBReBBRRENict has 2 Cs

aspﬁ%%aﬁlg %Jnet‘é}ft OF E‘ﬂ%‘gg 9%% gt mAstW %fr Sgt%w t?lg lq% ng%ﬂtenes

enes content a crude ro uct

. conramy obthe rc&ptfeefse}:ht Iﬁd:ehymﬁmboﬂ[hﬁerﬁu Iﬂh?: @%Spbﬂte@leﬂmﬁ@ﬁ of Be crude

0 S net reducti |n hi Vi scosi t
feeé:l’?rﬁ?)ifﬁ‘é %@i Q:/P &t L’«é@o? O(y e Cﬁﬁ&? tERES cgp@aébftthe crude

\ feemaﬂ@ fhel MICR 6&1&91% of i @Jde?v?o/&ucg-g ‘%91{91 1013020580 %\?éR Yontent of

In sone enbodi nents, a ra MCR cont ent
the crudddeqolr ddiseme tembwnmp;h déareaseng th@ 0% esrhaltenel nomentarf ghae crude

3.0, 1.2-2.0, -1, In certai -
foed BT sl eintte s tS i stable ok Contiot yaRrtis s gtahiftyof the
crudfedd/idt@Sro@¥amiRdurdTost 80% at nost 50% or at nost
10% of the MCR content of the crude feed. |In sone

enbladomssnghodithents ﬂhnfd@s ppbalteres pengend amMbRICR gortant hay be

R R TSI S -
in tﬁ@mdeﬁf@ddtﬂ’felahﬁe tof the igh. \@&Qgit}oc&nlﬂihaﬂtﬁ in theQBRteXe&B For
grans, or O 01- 0, 05 grans,_ of gram of crude

exampéfd acem qfi@ csedeeferdrbpanhalinnes cerﬁent@rl aéTsledlertMCR content may

v keSS SO BB AR AP Bl 33 WED e
MOHR cmhnagfdieahmsienrmlrbyg‘j"aﬁ‘hefsums e bpeogpaied (I h@ S) to assess the

6"1?111“ assist in stabjljzing the crude produc
net Fﬁﬁ%}i %FQS&WBWP%F@#W the st STofdhe srude yquuct may
be 1H‘33faﬂ1§bhfr$}htl G5, I QROP; or f(‘)htt(g 3, L& 'Il?gdn?@mﬁm{nggts aratio of

I ncrease water separation abi 't ti es e cr
MOpr auhtrnt of HMetchalipradst to Geasphatenesncomant fixein 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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configured to add one or nore catal ysts descri bed

herein to the crude product during treatnent. The
weewdospsoduct produced from contacting syst enPQD0S1va$042426

properties different than properties of the crude

feed. Such properties may include, but are not |limted
60%t or 3(&50%@ tloeMICRADONtEN of debloredt feed chlsd ¢ryde plodnetdhas,gd some

tal  N./V ont ent reduyced conte f sul fu
ennbiyByt: g SyR0 G SO0 EVE RE o €00 it b g per
gramt 6drH@epreandient; f ) reduced C5 asphal tenes content;
g) reduced MCR content; h) increased APl gravity; |) a

r edugeeee @nm@mn@fthﬁéttdle produchscidesfipmereierdhemd gmms, but

Y SO R AN S —

granPbOEHigd protiedtatlihe @atalyst Ilﬁﬁy Qisﬂ;ﬂ ¢ dtgiHzing e d¥8de product during
sel ectively changed while oth ermzr operties are not

tranﬁpﬁﬁﬁwwéiéormﬁnelﬁr The catelystyonpsnamii cmoyweh@hgoet fricten, and/or
1ncreea§@% e? ﬁ.egﬁ['ati%ﬁ%bﬁﬁleg 6P e%gld% p%tg F %eﬁl%ldg SESC}II eé’ gerfnln >}'nay be

I'n a crude SO SiI gni

conﬁgmmgtb rndd bhe oanouniata{stolidrefibeiimpein e tie cﬁ'lﬁdersdmhﬁng
sul fur, residue, Ni/V/Fe, or V&). In this manner,
freatﬁg?a ogen uptake during contacting may be

o1 AR OB USR0S L
thanqampelﬁ&sroédiw:tﬁdde feled| Bucksprmpertiesmap yathoigeyt asé natdinhiesisto: a)

A S RS A0 LR L0 e
of sulfus; & asesheh! SARniAsatRnO R oF A redebd Resiib chﬁtent f) reduced

content that is acceptable to neet treatnent and
Cs asphah@rpa@ coriento 8) dueidfMER: Gontent; b heomeased APE graeyf lé eaieduced
re ef i ent | Ireted
contitog Bl i mereL e B et R e i) ST Lt o Sothe
emb@dfﬁiéﬁts,l ey & Iﬁcﬁretﬂf@elrtﬁeéejﬁh@d}ﬁdd B didAClelifi®e @NBie QEudFTE&R], may
bul k netals and/or one or nore netals on a support.

be sefgrdivalytchpagedayhileeother répmﬁm 2 npihangnd aspnydheor dr atof
subs ﬁ&ﬁ?’&&éﬂg of701I J;n([%r OC d de%?%lﬁé Yc%rflg 3&{\}e§?1%ducesTAN ina

erein may be i |nto e con
crudp feedwiswout alamdightfeanthedangingths agowls ofiothai edrmsdnema (fdre

cntatln n I when sul fur and/or a .
exang et Ty At }%5(%9 r $13 0 ih 118 RAmeEC RSO g Pl dhuring
cont@crtfﬁ% W) “cotdinngRha BM SIANPFedBOEH, BRd h@crbnb edl%'bﬁ'OY §fh%f

used as described herein may or rfay not conmer cl a
competeatsy dthas, thx AN efthe trude firedrcan bk ralated, ywdiile ushiatlessdrydrogen,

since. nt e | aégéi %%gls%%gggg%sseg r%ghléézep eqeég%lfgn%ﬁ%_p tge crude
feed@ﬂfor eSAfile, SA%Advanthedd cfedd Bas %gﬂ TA(R_D i a@ﬁi‘fﬁlgontent that is
30 DN140; DN190; DNSO0O:;

ccepmlzlsié mepNEDen NG /T (rangpRE3He: spbmﬁtea_@onsm@ SuChR@dd)feed may

RN41.2: . 0Q: 2Q: 0;.,RN450: RN650; RN5210;

be g ey auad e T AetdBLt Sa oRg e 73 7703:
Z7C3talyé6aBed thl/dng; oraiste i 3dim¥itsCT tiad Bveuaink ab anflﬁdHTdme or
CRl International, Inc. (Houston Texas, U.S.

mores bk meilvadiwians, or seara mplals ons seppod. divsmesalp rrwpréqetm glementa]
formOdr ih B GFHSa CS&BOMBC&HH@ metal. The catalysts described herein may be

introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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one or nore Columms 5-10 netals on a support. Colums
5-10 netal (s) include, but are not limted to,

Wo ava61ene  chromi um ol ybdenum tungsten, manBEIESmE04/042426
technetium rhenium i ron, cobalt, nickel, ruthenium

pa{FlﬂaﬂTi %@‘%g? ggn%ﬂ r@éﬁﬁﬁgﬁ}%@é aﬁp@?%ﬁ@h@f C234;

C31 9 8@3114¥€¢41 1 acmt a4t anmneasy, J@hsmtahé SQ5H0 tr,tsgmtnm 1®IDN120;
|’'east 0. 000 grans, at | east 0. 001 %r ans, | east

DNI(BODIDI\@ﬂQr@NéS?O,lth&OQ* INGRO0; DOFAIASDONZ3 B8; GDT‘@%Q%DNJI 10;

D330 NS Il R 10kt OPTR: Rl e e fvosos

RNsah@meméH)) RINS6300R11490; RIOIS0B@ Z80B4A6S3; %6Y9: PRIRIZGS); 2723,
npl es of Col urm 15 el enents i ncl ude phosphor us. The

Z75%>aamd 147638, Waigh peaavatable fram CR] iviematsons]. dpe fHovden. digkas,
%r gram of catalyst, in range from 0.000001-0.1
rans 0. 00001-0. 06 grans, 0.00005-0.03 grans, or
Qﬂﬁin@etﬁﬁddlgléﬁﬁﬁcatdlystﬁﬁeﬁm chaayb pebipeeivs of the cmdeaﬂeycs include
|ncI udes Columm 6 netal ( ﬁﬂl%at al yst may have
u

one gy pgedol elalpaﬁg}é)tmetaIStoataém%F gger Hl Wgsay(%)dﬁ?léﬂ? beﬁ are
not 18&6&@1%5%&(19199%}1%&{1& nfdl Hd@ﬁ%ﬁ g&o O%l?a?iga%e@&, t@@sfium,

fans and/or 1n ar grans,
rhenﬁm(i),(iﬂo@c@oa@r nilckel, ﬂlﬂﬂﬁﬁ}lfﬁl pbllgdmms rhadnurﬁ) Gini@nOBidgma mdatinum,

or e fiepsce 1 A S e paPe S CarDSeR R tgpns 5-10
metaﬁ@? eéﬁi&h of k88 W08 Peﬁiﬁﬁﬁﬂte%t otdog g%hglay&fasﬂm eS8 orina

5 elenment (s |n addition to the Col um
rangnéltom QQQOI 016 mame B izramess 0.00he). t arazisyet 0. Oh@l(l&(ﬁ@ma In

som SPRbA TR st Beuly G B k) o Qg ERLP e Cotumns

5-10raéthlgs)0 Exemplesdf Colmial 5 tlemeals wiatude plﬁ%ﬁiorﬁgiyrﬂb&:atdhys@may
rangﬂhq:fromo 1-20, 1-10, or 2-5. A nolar ratio of
havegpiotahf ol & FlemsnienntanhPey erem ﬁ%@aéaiys’faly rpyege; frpra 009AREL-0.1

gran{sr 9%8@9‘0%@&;{&1’%&% 008 5 'y Olé]%éxﬂf 25 e 1"%513 the

cat al ’ement I'tionto
t hin eamim erabodiments, z(]:ﬂtaltym ificludds dlolwhn Wirhdtal(n) e The catvlyst may
netals from Iunns and/ or 7-10. |n ofher
haveg ﬁﬂo%fmtcgta Yshé tetat ‘gv lyap q W&ﬁauée@né‘at aﬁﬁ?%asrr%@%l( gpms, at
least3f)6H gi%h{é”ﬁ 143t U@Q B Angd andﬁ)rqﬂh"i‘:ﬁng'eeﬁfdlﬂ 0@601-]0% éern@l 0.001-0.3

Col um netal to the total netal in
grmsaﬂé)D?@tl gramsher 0.01-8. Omnegas fhncsmnt ej_rcbodnnerﬁs, @tﬁyst ineludes

rong EDATH B8 TR hima e () B REGH T 571 ¢ e

embb@hthtsCileWatal ykOindRidad cbmnmes dlehaht(FA Hdaisn tRh&Colubhn 6
the catalyst may be in a range froml 10, or from 2-5.

metdl(s)-some enbodi ments, Col umms 5 10 netal (s) are

It Rg (H)?g %}1}? d.1 Bnis Ohe ?e?cglgzgf u Sy C({mBQ'H%q rde do‘ﬂgm?%%etal(s)

n-cer I men ums

with'BeE @k (ke ndtalOfibrh Clinan S\ma/@r Colusmis 7L 50.eAensnt fatid 08 CBlumn 6
incorporated in, or dep03|ted on, the supgort to form

metal frCelymy ymetal M@Y&%’@)aif%ﬁt o 1), dnl 0y A2+ amolsy ratio of

tH0 h
cm@%fé 'GEBRAR)- A fheiRag 'B% Sl rdild€ ) ?'T L1106 2-5. In
some bmbadm(eabs, thEhetasyupmomﬂemwubm Iposleient@in th Myuomlthtd e

refractory oxi des, porous carbon based
combination of Column 6 metal(s) with one or more metals from Columns 5 and/or 7-10.
In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).
A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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materials, zeolites, or conbinations thereof.

Refractory oxides may include, but are not limted to,
w@besioemss9 si | i ca, silica-alumna, titani um oxiPET/US2004/042426

zi rconi um oxi de, magnesn um oxi de, or m xt ur es thereof.

ColpRRALL S TR %1 R0 20 RSl ogﬁ‘}@gfgtmrg 4 total Column 10 metal to

the TRglTThAE ISQﬁetthin(thbmﬂsagt makebeds a rkhgR. ﬁbr)l 1-RRLPHdm 2-5.
carbon based materials include, but are not limted

t o, Ingemp gabedingents Siolwnay ol 0 pstadiss argriagsaperated mx.aomdepasited on,
d
o3 BPN Lo RO S SR SmeBE! EREL e

conilﬁﬁzitioh esith Celahint E%léﬁi@‘nt@? a&ﬁh@jrp@dteﬁ [iQoralepeyiR bf] tht support
t0 f%ﬁ%@%ﬁmf i G il Bisopetal(Prrodrelement(s) ar

d r
an AR B804 34 i 009y

The/support atay lbe @stous @Admalyrindede mfracteryandde'semmus carborppased
repared b nm ng_an eous paste of t port

matﬁlaﬁlgvr%ea Ies, 108 ngﬁwaa%%@% (Refragforl orider gl%ﬂaﬁﬁ% bl not

11mf?&§ﬂoealhﬁ’mﬁ§ Siligh, sﬁﬁba%ﬁrﬁﬂlﬁ' t‘PtQmﬁfn 3418, RRESHum e""ﬁfagﬁﬁlum

dilute acid are added i n such anfobunts an y stc
oxuﬂnephmsmas thegepdi Seppdart mawiee otienek fromdatrinempasl enaaufacturer

o RO SR ARBCESofShe e S 5 Wy cton

bas@Cndteriald ndhydd, BEMUre hbClidRédho, MR aRaTh®oHBUILRE po6hiE PBHite.
and cut using generally known catal yst ext ru3| on

Examlesod gealites walude Ysreddiles: betg Z%ttma@rdqmtﬁ éeelites, ZSM-5 zeolites,

T X L t
o SRS 7S ) 5B i DEhp 0B o
Zeol st (VallegrHopge, Pfanﬁstyman{at ors.avanpl e, for O 5-8 hours)
and/or until the noisture content of the extrudate has

r e abIFSYPROTH AR SOTRE emBo@imentshis Prensred sush thag ﬂmlpmh%s an

n
oBLAHR SURLESC el LPRLRTA! 10 ARTRRVESNID A
emtsudppents, alsapporgisguepvet. la;g@rmmgeanchqaa@lsqmstefof e dupp&t material.
i e L R S AR . o
wat@ 4 difdte Rid &@'E@Hé@fn‘ S aﬁlaﬁ{@ 2ld byl iR hIRTH a@frecﬁﬁ’ﬁﬁ% give

alum na, delta alum na, al pha alum na, or conbi nations
the eferdgble p@etr: aglesimedotonsistenty skxasuperorfiacidsagclisds, but ae not limited

e. 0. 99 0. gr amns,
to, 161%5:% 5I % ]rczfﬁ‘bdo ]lfuréc(acr‘?g@grgy%o@lagﬂ%a%gdet erm ned by
X- I'Ené bt fnfi8/Chd éXfrudéd afDE® uSinp @ehdFEn} Bnowhext 8RR bsion
has, either alone or in conbination with other forns

methpdsndiepiglyst enttipg metheds i fleameshudaies. Therexgudatenmay be heat
treagelrdga?ng E[ér%gér%u% gjaatg'glggef fr&g]SOZéb d°g}[ % %g‘szg 9 Q)(ff})g z)a/ %erlod of time

erm ne
(fordixﬁlﬁlphgfdr @rﬁ 8 hnmspami/@ftbmdtmamlsmrd dodteht bﬂfhéfexﬁ‘&daté‘lﬂése
east Q. at least 0.3 grans, at_ least 0.5

readhed fdestse 1atel SR hér (palgh aRdEudaic TR ba irfhgkhsre foated at 2
temggttaﬁgéanheﬂn Y fr F&0- fji0()f°bao(i't9bp | 1&@ u@mﬁﬁggﬁg ltl?/egs{u%bgﬁ Bévmg an

e prepar e US| ng gener al
avemgepa:reahametextﬁcduﬂnaqmﬁ) AExan'pI es of catal yst
par at.ions are described jn U S Patent Nos
pgersain embodiments, the support includes gamma alumina, theta alumina, delta
alumlna, 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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to Gabrielov et al.; 6,290,841 to Gabrielov et al.;
and 5,744,025 to Boon et al, and U S. Patent
wa\ppkioemte on Publicati on No. 20030 111391 to BP@rUS1004/042426
some enbodi nents, the support may be inpregnated with
nmetal to forma catalyst. In certain enbodinents, the
detestifpRa bl x-ay déffbctidne dhedmatentbedivends, theaippoit Bad, @K alone or in
om 400- 1200 0C, 450-1000 r 600-900 OC prior_to
com.%m%l@@ Wb cher fiprs of alnigp, a f?\ﬁfasai ing cppigntyrRef &ram of support, in
anh O GH0.D.90 oIS 030 S Bl dua 5 i
ar t cat al yst.” Exanpl €s “of  1’'npr egng ?ag%r gipgés%g%g%xéay
diffraction. dnzoig eobopinmet, theetuppbre megihane adtat Odagremb,ct deasid).3

sranhy AP B, A el g socg“ﬁ%? Al =5 e e by xrey

diffiaBSSH. por atl ng the Col ums 5-10 net al (s) to heat
treated shaped m xtures of support ("overlaying"). .
ov @luppwerdgcatalm mhy be pmppredﬁlsmg@en@aﬂy kneen edalybigpemhration

S R T T RN PAT I e

to G@&ﬁabva al.; prz@p 8l k@ Gabiielbf et Aatkad $u4,0b8 8 Bbéeatd Nandl.S.
a shaped sup ort after each overla of metal tends to

Pateinhppbh@tlpné’u lsﬁaapyNoC2%3th\m%A ‘r@thane cat al yst.

Met t erl tho
A S S0iRe bARRARALNE SR R nRpRSRENET VR plEERIE i o
catalyet. [AQRAMN ehibdBilndnts, Bibﬁéillppa'ﬂﬂﬁs Keat wemed &t éf&lhl@és(lﬁ)i range
and su xed with suitable mX|n

frOHéﬁQH p%&ﬁtc t4é0f1§99n°€ @ﬁ%’n&@ i morﬁ@ﬂlapl(egyatr@upﬁba tnetal In
somg'effPoHH& n?shﬁn gﬁ%ﬁ a @eﬁ%ﬁﬁﬁ% ?515&{)?1 5f Tﬁre%a
. anpl'es o

be m xed Usi wtabemxmg equi p
Exasplets alf limpmrglxatmg aglylingindna citmeadid eorhpordent ethylaikdiamimeaetyaacetic

. ,Shel or troughs, Miller xers (for exanple, batch
amdt(ggélj%rare@ﬁflﬁa g‘o‘ﬂg‘“’ﬂrﬁpg‘fleo npact mixers, and any ot her
gengeatdiy eﬁB@&HﬁeH@s&?Ea‘talZ& rﬁz%ﬂl% Rrn¥d Bg Qavﬁng 8V In€Erpot AL the

will suitably provid | ums 5-
Colyrpnsd- (lgmeéalp tor heabrirsated élaped]rrmlateapﬁ smpbﬁo(u omenlagingthe

t.eri aI ums met.a IS
ovelfRhig} - Buaaior ol 5 relssgicioost ARy Brdtk gAY
relatbyetdP Ofiforn conSENRUIEABOHictE Bften pidvRies BERIACE] chtslyhie gﬁo_})ertles of
treated at tenperatures from 150 750 0C, from 20

the @alysr Herldraaing o7zshaped sunnert afiskpachi avgrienel mejghisads to improve
e G ATl ST SR ey DRLSP Al Pctnos
are dmmimd ini U:$1 Raitent AIpphcettfbﬂ'ﬂmtha;troﬁ N 2803@1g 89 bet Biean
OF éﬁ 1%) nmove vol atil e rratter such .t hat
ihg Spg ) and PpgT TP IGd Nehably mixing
equlg&@i{%tf&qn Lo &Jh?nscﬁjw fR @ws gﬁ)dﬁﬁl@hu@x 98- Coldinfd £1€h

nbodi nents, however e catal yst may be heat treated
metal(s)/tslhm)oprmscﬂnc enagfbe amxechtlsmg squabit mixdsy ¢quimemn §rathplesof

il Bty SRS s o 5 s Rl e
(for @%ﬁet&td}ﬁ%é/& RniRIAsit %p/e) %ﬁaeﬁnié@{saaﬁd &f&ﬂé}%ﬁé}%ﬁy

hout converting the | Umns 10 netals'to
knomnakerom ghoeraltakadys dsv1m,GMrveH sbya‘tﬂjupmvalertht ﬁiohlmmsé 10

metaqu/e rpafalortynnx%}c erf ec%rtta% easbo mer?ts thg r%%terla S are Mnxe%i until the

Columns 5-10 metal(s) is (are) substantially homogeneously dispersed in the support.

In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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When catal ysts are prepared in this manner in

conbination with a sulfiding nethod, the active netals
woreysloelesubst antial |y di spersed in the supportPCT/US2004/042426

Preparations of such catalysts are described in U S

Patent Nos. 6,218,333 to Gabrielov et al., and

6, mH&Aemquim;s,itm oalgst nedy, bd Ieat teated m therbedénve ot Sot air

1§ G585 PSRRI Bl LS D 0 Do

volatiie hihtleE EihShatiax 1ed6te. polieh 6BE TolrhiE 3120 SIEpNO4k/coRYeH¥A o the
5-10 netals mxture may be heat treated at a

Correﬁmﬁﬁé‘?%a@@?ﬂboﬁfie at | east 400 OC to formthe catalyst

ha r r
L o Bl A M R Al Srescnc o
air attte@@tiati@es ia aQﬁﬁ]th@@ﬁGSaiOOt"@'(ﬁ@fﬁfaﬂipﬁ belowad 00T belbd4DO °C
C. In_sone errbog ts, the support (either a
or be@%ﬁ@? c%forwsﬁe pf %me N 986 Moy F-Suetiogemeneasd miaissidy of
the vgﬁg ?tE it éo'ﬁ@&t% ik @?lﬁﬂﬁ’iggr ford tﬁgttg |tl¥esx{1etalt oxide.
and/ or bu met al catal st SOE enb
Catalysfs poetaesil hzya@ah yshethned/are geharaldy eddrradno hS “umiaklifes) catabsts.
exanpl e, the supported cat aI st. .and/ or, t he |
Whef SRS art i PHED O WSHUAoR LM G R £ R /B g the
actw@ %[etté@ by e %ﬁbsftz{ﬂ@ﬁll; dﬁgeﬂé@{n‘%ﬁé sur%)ofl@ %ﬁfﬁﬁs of’gucﬁ catalysts

m cronhs. The powder nmay be conbi ned
are dﬁmrlﬂtrﬁém Eifh PditatiNne 1653 1 8338 db ymbriclom esadnane w@a;sﬁkm @,abrlelov
the powder may be conbined with the support and then
extruded using standard techniques to forma catal yst
haji degrath @RIIBERS, athéth hiudbiha saappmtrhaﬁbe"@ﬂﬁ@ﬂedo@ftﬁ Columns
diameter in a range from 80-200 A or 90-180 A, or
5-10 ppagaly goform athesiahintiga ﬁlﬁ@Oﬂé@@lwy@@ Svii0trpetely anisiypp ofhe theta

ol BRSO Ty LRl B0 BBl

et al.

least@00 aC to &bral thelcatafyst hakappare sepldigdadionwithemstian@bie) ,

| ead] to_less netal on the surface than woul d
diamgiehef 341635t 8ty TRIHE SRk HES JABE B AT 4EAL JRperytpres of a
mostSI90B cenbodi nents, having less netal on the surface of
the cat al yst extends the life and/or catal ytic
aclni swmeyermﬂodlmmts;ahea:tqppbrt lGsithet h ownngradl sbpast ora support
e.to.the surface of t

ti h t al
prepBEd b G nsl TR LBy b COTBMES & ke RBURE GialRG add]r bk
metaPéatilP. GALGhY ShbbdIhRHENHE LOSIRMRd @htalydemaV icakR @B‘luﬁms
catal yst during contact of the catal yst Wth a crude

metaf(gle dor ph@replcaﬂhatsumrtaﬁ ditalystrand/angheobulk et satebisemas bof

at al han n
crustel S ) BB AR B0ER pe b BR T D T Rine 2185 g, o 5-
40 mivroRke "Klfe)tﬁ)ﬁmier filay) B6 CoihBink® wathSuppdrdt foah lay e metal
order of Colum 6 netal in the crystal structure of

cataly e Inpayecierabodimenisythe powher mee caspbinefbwith thergypporkardithen
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Cot e e e stalygawity Hhe bRt Ao 1 Somea SrabPdipeRtt i iast a
port191li of 1€ nfdRh1 4G PesRic UL EnE Quritlte PH & mbedded metal catalyst (for

example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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of the Colum 6 netal peak in an x-ray diffraction
spectrum of the catal yst. From broadeni ng and/ or

wabwsnewedf patterns associated with Col um 6 PEL/EB2004042426
an x-ray diffraction spectrum it is possible to
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: [ OXd e al um na support
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. from 60-200 A;.90-180 A, . 100-140 A, .or 120-130 A In .
diargetaret 8 kgsich S may begombjraddo forg an slemirndnaly bl trpxide

mingré.n’ffla@frﬁ)ﬂ%ﬁénlﬁﬁ %ﬁﬁﬁ%fa &glﬁﬁé séné;a@k xmglavclﬁgﬁgp €. Do

Sl Ze I stribution nmedal an pore I aneter
andfoaye pealen TBOalbBlnACoRAO: BODxAle mixt A8 traRF@ haat theatesicata

temGRaR DRIt 10 5 OR0oE Bagodcl feepbabiban daobpnibit s
pattg%g‘éiA mbBBdéhundHidkeRSh ad Q0aPdiffhcti@apbetdal (Br eRmple3Htabsence

, or at least 300 A. Such nedi an pore dianeters
of the oot pekdal | y at nost 1000 A The catal yst nay have a

pore size distribution with,.a di_an re diapeter .

Rt 1R a5t Spodlep B belatblog o TR RRARE e S Jarons
poré fitucant phiimktehaincRdp M atel b lighi el o, potd dilmeilet,hode volume,

medi an pore dianmeter in a range from 90-180 A 100-140
surface gpasy oropgunationgitherecst The safplysionephave a dstebutiumefdetal

vy 9585 42 LDSPRSE gt T BRI IO B RO e
distelbativmtredy bd in acangafrometbdiont ios;00t Agoraadt HoyAt Ihasna
pore size g,is ibuti(%n with a nmedian pore dianmeter in

t
embodimgiie criplyis Hort tarduds atifeph)-aeranesigapung Ypmmparse gram of

C ' ‘ C o g i
ca TR 20 kB R S SR RRIRGH 620
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i bution is .at | east.

L amet er the pore size dist 180
leas}(i?-?&ra%%ﬂwtﬁ B Bt g o} 481l YSRAKe Aosties S ERgR Yyt o
med@4n Fort Alatetd? W R SAnRirdAPT #5500 A, 200-300 A, or 230-250 A. In some
embodiments, the median pore diameter of the pore size distribution is at least 120 A, at
least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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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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product. Additionally, contact of crude feeds with the second catalyst may produce a
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product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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M8/ m8, or 15-25 NnB 3. The crude product may have a

at 1¢a@t @IS grimsy/aFkeass @r& gnmsmr ahleantds 9 28@9%, ofdhetarplutmi@Opgr gaam of

t /00 t 50% t 100/ t | 1. 1%
supfg o P fosalshmai s, ot mbacBlefts o FEsf .4 s of
Colﬁﬁﬁofjﬂnﬁﬁ Sper @rafm bt éht&fl?/ §2€arfdf at Gaked.§801 drafak bF Golumn 5 metal(s)
u

catal yst") includes Colum 6 metal (s) 1n combination
per\gian o cqtaﬂ&sta Larytaimembedipents, thekolyms 6 mlqtdtlava,r@dmnas a

2o, P S Sl L34 AR ARGy
subsequent to contact w1th 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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| east 250 A, at |east 300 A or at nost 500 A The

support may include at least 0.1 grans, at least 0.5
wQ@r@s®e166¢ at nost 0.999 grans of theta al um NBCPER2004/042426

gram of support. In sone enbodi nents, the support has

an al pha alum na content of below 0.1 grans of al pha

al Indomree quebodgments,dfydugealnaytbe gEheratsdtdakipg contactingddshe crude

e By ST SORSTEN S Blehel o3 S HGD 500 o

330-37(7G. The &Rl PROIGctPRbAICES FroREsuch caMabing@hRh¥ela TAN of at
sone enbodi nents, the Colum 6 netal (s%Aare nol ybdenum

most RS, ¢ moghech mashS¢er eraat mashb@iorithe EANmdthegradofred.

. de f 8 I M el L ows (£ qr.
Hy R el i S R Y bR R s P e 29
Nm o’ . The3IDNBIMJuathiery Hahea cotalde/ ¥ fedoh@nt ot aedse g0 dthnost
o the fifth catalyst at a te(r)}perature in a rar}%?yfrom
80% at guosh 60 Oeslr Pt 8% 28mstd €76, 6F af leavhl J301 e MY /Frispntent of
I n uptake by the crude feed, in sone
the c%gg%eﬁent s, may be in a range from 1- 20Nn8 nB, 2-15
N3 aeBtaincemi®difietsBiAinfh typhef cataiget (Pfifihl uathlysr pihieheds Column 6

o B B LS B S B e
distr%fgf/{%rh RithAm RS pd YietdRE af RS A0 T8t fé;aé’tdﬁof@%g legg—ti%O A, at

e crude product nay be in a range fromO.
least @502\, @t B85t 300 40.002t ®og30014 Tlay suppnrtemyddelndnstdeasal.l grams,

| xth t t t ("spxt talyst") includ
ot e orirend® s Bt PokEkede Shbe AilnlnPes el SomBbei: ome
emboMifnbnts tBe biHoRt 1k UAapAa SHRARL tontdliQf BERKN0. € BFAdYstialfIAS
a pore size distribution with a nedian pore di aneter

alumgta per gras gf catgpstA The gatglysieinelidess imeamesembatbmeaid # most 0.1

0 | | i e.a
eran S5 €0y BER i) pRfin3E RaBh il S e PO Be B Gatyymn
metaR00pef gravh ofitatalpstt 1HOEmAembbdimetRphe tColayn bhedtal(d ant :

| east 0.1 granms, at least 0.5 grans, at least 0.8
mquéggrﬁ;égatg:}/oqtgggqterg_ 9 grans, or at nost 0.99 grans of

t het ] ; t :

| ) i ARG LA e DR by (10 EHABIRNIRY WP Hlatively
low (fiet extatuple, fiodch @O1-UAH Nanvimet, dF §BNnGfm’a 6- 3008’/ Lorgita3tsNm®/m?)

e s et SPesed i 1ih wSREt areppaiva e g from
310-460 ¢ ¥dm 3200330 7€, STRAGBIRDES °CL KRt ARdr8ged @tdl@ Withe crude

total Columm 6 nmetal to total Colum 5 netal may be in
feed,dn semgembpdiments n2g be in 4 Gange fromr 520 Nm ey t 2xil hNm*/m’, or 3-10

bodi_nent s h l.u 5 netal is, vanadium apd, t
Nm B O Ve e RS p b0 et St ne R Iy BnE B gty
may hile £TANeoff2atbsi $0% o ekt 80 Wttniost BEY6s bxdtinGsal 846)FithedT AN
a tenperature in a range from 310-400 0C, from 320-370

of thg erudg feerly AN SOt EEndg@rodiist may be dye Fang g0 8y-0t h.03-0.05,
OIW%H%§ feed may be in a range from-10 NnV to 20 NnV,
- v to 10 NV, or -5 Nm/nB to 5 NnV. Negative net
hykireegein enfiodkRerts agineh iypdiof aatalyst ¢“kiath dayddywtdnclides Column
enerated in situ._ The crude product produced

5 me?ﬁ%ﬂ%@%(ﬁ@l&gp Gmeials) igcombinaten Wiikithe theta alumina support. The

sixth catalyst has a pore size distribution with a median pore diameter of at least 180 A. In
some embodiments, the median pore diameter of pore size distribution may be at least 220
A, atleast 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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the sixth catal yst may have a TAN of at nobst 90% at
nost 80% at nost 50% at nost 10% or at |east 1% of
wo b@s5/06fdedf t he crude feed. TAN of the crude prPOTIUS1004/042426
may be in a range from0.01-0.1, 0.02-0.05, or
0.03-0.04. Low net hydrogen uptake during contacting:
embafimgihte, actotad ef Cebuhmb trivte(sparidolUoliinn & linétat(s) offat miost L1 grams

per i B e e E TP i ot CRl e Sl G e B

metal(§) 8 SRRt @Na@alﬁzﬁr Ih EGHIS BAbb AR, RBMdMr thfi& 8t A Column 6
Si nce produci ng and/ or transportl ng hydrogen is

metal:t@stptaycdmm rinetal gnayths in ga@@edfonh 9dr¥ydnl, or 3-priocesain
ernbiEEHR S CBNBLT S Bl A FhS ol §meBBhew

molybaérainy &id/gr thagstén. t ot al content of Columm 6 netal (s) in
a range from 0. 0001-0.06 grans of Columm 6 netal (s).
peWhgr the rdecized iscontactedevitiothe sixtiecately st p empirgibetan @range
from%qg/ 40 ~EURGRT £ 37-6}% E‘{)?\fr%[%t % é)%?(i}(ﬁ‘id %%trmrgg&el{pke&e%{y thep crude

oduci n§ a crude uct

feed Hﬁ%beﬁn a mgtmnotlotmm%ﬁud e0 Neelin’, Oy an®/eiaoth Nerits®, of -5
3} ssecond, third, fourth, flfth sixth, and
Nm“g\fg ét Ht at\&sﬂgt@ferfeﬁ/ hygregenyeptakedis onm Hidisatign dhat hedrpgen is

bemé‘)%al%ﬁéfécﬁﬁ RS GhE RRMe gﬁgﬁ@' ro%%eﬁfﬂdn'? Borlth& o‘fﬂ{ear!n\,{&et fe8d with

I's app |cat|on i ng oper at
the soxtinchitaly s msayrteaye al TAMW o atmost &0, atimost &O%,bie rrmlsbiﬂ% exdl most

107, SLIRGF 61 el g Sl i) ERSI a1 i Bigmp be i

rwgéﬂSmQTMdﬁlf@QQ oatseoflofosswnlfl cantly changed The
resul ting crude product may have enhanced properties

r ebew ngidhydeogen arptake dering eehtagtiang of Hhessrudrefend math the fourth, fifth,

or sn%ﬁ rcgt%f gtgrlgg cfe(s)]Ehe% JRAPS for tl?etme%rt] Pﬁﬁ ggéeqr ?ﬁmglggég eg§18% while
prodﬁc&ﬁ?g-lﬁ Bide PRYGUEOALT 9 bcdebﬁtb&%ﬂﬁﬁlfs@oﬂ&ﬂcﬂf aJrttdeatment. Since

i nprovenents for the crude feed. Far, exanple, TAN, AP
prodyging mdjor tganspasting hydrggen S epstht mirenizne Harase eflesirogen in a

proc%sﬁﬂé&e%eff’%&él? ro%gsstrlél cokfsOn, at least a portion of

and or east a portion of the vanadi um
I nintdegtaiareutbedimads, asavdeh typd of edallystf (Gseventh chabyst™) has a total

ortion of heteroatons ipn the crude feed are,reduced.
contmﬁ%l@mma bmasrép%%t??raﬁ) 1106 grms) é?toéu%g mejig|(s) per

gramS AR BRD OH@ALHm 6 MBRP¥Sn VNI uR ankilg tltﬁ?%séhy §hs seventh

and/or the stability of the” crude feed/ roduct
catalyst x¢ beneficinhiprosdrerg a abdapoduc|th hat a é}énﬂdtonost 90% of the
TANst bi | |é¥ of the crude feed/total product mxture
' %’g55|ng may all ow a contacting systemto

0 p@th@t @n&mim@ﬁts lo@ @Rt £ir3t, BRBhD Shirdfoln®R FH D sHB) A sevRhth
at | east year Wt hout r epl ‘acement of the catal yst in

catalyfiemeyp nlsab@ image 2pd/er uedmbisetheronss descrihedderainl

educ n_in st a ortlo
¢ rictrqlpl ol DA EEEh g o Bopn TR ol ed@hs
may allow g@gide @rcmikt ot (2bdiidag thehad FANndR): 3ble&dd bopities
organi c aci ds, ' east a portion of the conponents

changwianelaél@ntqthg zn@etf@edmule ethen peeparties Qfdhe ¢ryde Gfed argnot
s1gn1E§§x(lt)lg'éﬁo %%g'r %@pésﬁﬁhxgoc%det&&ﬁfc?IﬂayfhaQQ%ﬁlﬂgcedrpurggerEes r%lative
to the crude feed and, thus, be more acceptable for transportation and/or refining.
Arrangement of two or more catalysts in a selected sequence may control the
sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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properties of the crude feed are changed, while
mai ntaining the stability of the crude feed/total
w@e@doeteedri xt ure during processing (for exanplBCT/US2004/042426
mai ntai ning a crude feed Pval ue of above 1.5).
mcl@l teﬁlﬁﬂfi‘ta’c 8y, po%lﬁ%ﬁ@%&ﬁgﬁ% b AT F8Ld c%ﬁlbegéﬁiéleﬁ Before at
be i1 ncrenent al reduce contact ofthe crude
leasfc e@drtiontdf hs@lmd:ctmsilrﬁhe atudstfieed aTh@damd ity to

|nc nental nd/ r.sel ive change pro tj.es of.
bR SRS e kG rn o P bR mprove
hvefs Qe q{ethta@lstﬁnqwﬂ Ghe ﬁaaihwf&tﬁ@cﬂaae fRtiAsal pedud lﬂmlxﬁﬁe
processing. In some enbodi nents, the first catal yst

Impreessaent @é@ cﬁ@iwé)fe ﬁa@/ob slailits afithe @@d@ fﬁ?ﬂ/ﬁ@fahpr@flu@ mixture
durmgtpr&es 51?111 \gf Ao %gf}%g E}Q ? nﬁ] gocrutt ia%?tst{/\ﬁ/eﬁl%ﬁ‘&l‘ls at least 6

moRtBA oAt reantls};eamttﬁbutqeplb@meﬁaaf ﬁle caﬁ@/sah tHcEé@it@ctin@ zone.
nmetal salts of organic acids, while majntainjng the

st abpmbingties of seleeted gatalysis anayllaw tefediontn A leasi pgortipneof the
S
Nl L DAoL B RE PR RIS 8 gl o et
saltaof diganic avids rae fdast, a pation af thefcomtpnnmmemhscdnhdmte to TAN, at least
contribute to a decrease int life of

2 PIGPR PYEIESeSiHIe, HecasyRipaiians dher nPRARS e %ﬁ}?&b@%ﬁe ofebm
pro %e§5f‘tﬁ@ ?Ifuﬁg @eedFﬁé' ol gé@ |vﬁnler1ﬁélﬁl%irp% @k slabagy o?the crude

ortion o aspha es 1 n the crude feed/total
feeqytasaliprodust mixine dugingtpracessing (fhecxamples niagdiningd diuts feed P-

v 1oPRL 31 AR dPhinBads T R kPt gnad B

incpEhey rirmuc@&bp BAtAt O th dri@ifeed fRth@BlestBAeMhlyafs. The ablhty to
catat%. Renoval of at |least a portion of the Ni/V/Fe
M@n

incemend dpuspdectizely orayge prapabereoidhd owiderisedanay slovethe stability

I|f t t he
of the crutd ee /tﬁ?tnlggrgdq.n};{%lgtélgcgnogﬁ% %%1?1 ag%et%i(d;uilgggx (ﬁc%%sngie
t h| Inohoﬁﬁteaibpairﬁe&))ts mfw/ﬁmce@ﬂwt(d@ﬁﬁblemsﬁmeﬁm phsitidired
first catalyst. Further contact of th

upsreig of 6@%}@50# setalystsmSeelypestiipnipg pte §1é°é @ﬁfal.‘/éfamay glew ggmoval
of }ﬂgrg{n%[ecﬁﬁ} {Vg gﬁ@&ﬂ{téﬁﬁ%{& %1 I:dflrtiaﬁl‘ﬁgmtg ?F& m-léﬁhls in metal salts of
red e cC C

uce t tent o e sul fur conten
orgamd amds o»dygenalmannmth,e smbdity) of thednate fedtétotad pratuct mixture

ls.in t.s of organic ac

. .
sty aHB e spme RrRMiras kuGeptal S Aieae gnion of
oA A 2T Gimbleni kbR Aok s WY o ABME o 8

crude feed/total product m xture that has a reduced
decTeang indhe Bthufethes ghtalyistsao thestystema or ecmlme@tlcmy@@cpf from the

croffP Bl Forelrble SRR Frehnal L AL SRERE: e bu?

feed/@AMGREHI BEQGIetr¥latiOf t&tﬂ%fdﬂl@tfééélﬂﬁmbh@ﬁﬁ@ﬁmg o€ bﬁfef Z\z’eﬂalysts
to the respective properties of the crude feed wh

posititinad dpwnsitgamh andsthabiin¢regses thetlbestle plidme thecepntasting System may
be BEOAUE LI UGG AYBLORSS vl ey SO0 B30 BEHR!

ifone second

Ni/Vateafrors thdghddfes slafy emnsodte dntt@dididnte] itaéaat ¥ Sife oOneVdrGgore
versa. The ability to deliver hydrogen to specified

catalpis pesitiongd aBerethe tiesi@atalyst ni ni mi ze hydr ogen usage
dur Tlﬁkgieg&{g @a‘f&lg{ﬂ@% %x%g{i';othg Ak PO Pt Al ¥ $hSitiOARE downstream of

faci y gener
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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hydrogen during contacting, and catal ysts that uptake
a relatively | ow anount of hydrogen during contacting,
woreysoelsased t o change sel ected properties of BCT/DSIE4/042426
product relative to the same properties of the crude
feed. For exanple, the fourth catalyst nay be used in
reduoaf)m}fum abmtem vadute dhygeh comentc aidbryretfc)the s@tandf metals in metal
(éf? third catalyst(s), fifth catalyst(s),
Saltsé’?)‘?f L‘aﬁc Syst (s), and/or seventh catal yst(s) to
NG SEhEGEiRENR! RREIE bfGife Qltud@ FEIdURRN fh%%gcon\m:'a{a?ysﬂgj dnd/or
changi ng other properties of the crude f
the thied edtalyst(9mmyrmreducaadiade fmi/tcealrmeducammm@ thauhdte a reduced

eed/to roduc bi : der, and/ or n
TAN, A TS Surl Ralrh a eBRet bidensoReRt robRACE Sy b gas in
metall BAIBKST ofbiinfi Eadidy, B@ubédabphhieeres blRerdtep b alddisdosRe Ust
stability. M ni mal net hydrogen uptake al | ows residue

combipptienstthergairdgivednthe rgspseiive moeereem%tﬂw crudpifeaglrwlvile v,

iR TR SRRk 508 bl Bt B R Brssaingy The

secoh&l eatﬁlﬁfbtdﬁayf Bepositidtiell &n tdies TeﬁMeﬂWﬁh Be JeBendVdaBal st |b%1\hg<ih stream
crude product is at nost 90% of the TAN and/ or e

Ofthﬂde‘t(b‘éqt%ySto‘Pf‘ﬂP?eV?é%de feed. Reduction in net hydr ogen

PSRl BT TR RSSO i
hydrbger usage pwiing cothitting. bGbmbinatibng difecamysdﬁhﬁﬁédht}ageﬂleﬁtmn of

ed TAN | he TAN of th feed. Th
by GG OB R AN PRI A e A AR el Y ey srogen
duru%/cgnga]{ccﬁh% Vighy b@%ﬁ lto @ﬁ&iﬁg’y Bkde@sd ﬁfbg&g 68 4 b ‘farcﬁituetmeﬁdtlve to

e crude f dr ogen ration in specif
the sewn tpaepicrtngg of dtae@ualfageee.l F@vemeip& thevfeuﬂhi datelystmay be used in

comiE Ty Yot o oo erERBES i @l il Bty
sixthl datz3R4B), aRBRE ke AthSatal &S 16 hah@ RcleRDproRYtidef a crude feed,

positi oned u pstream downstream or between additi onal

while gnly|oherging otipésmopm@gs plethe critde Higadt grstectadyantragisn andderovhile

S AT 95 0 b
be salmémtmmgnﬁe Iheﬁh}tdt‘@en upedke ehehile iainEiintd B atude feed/total

(3/)1 The deljvery of the hydrogen may
prodeelﬁﬁbém injreal ey dsegentiptake allaws easifiue |Cﬁnf§et.sréf GO content,

disti 50 hBRN AP gttapﬁ}é,dc?rlcbl\ﬁ%fr%t@% s thBRoFY efjt?l gﬂl E%e)rﬁ tB%e m:c‘mtamed

concurrent t l'ow o e crud exa
withinr2 (86 sf ﬂxelr&j)ecmrﬁprgpar‘aes afithd aede fdedy whitatip [TAN EhdZor the

oo g ORI TEY 105 SerSial sd S pa coniactLog LB e

feedi N FIG 2B), and hydrogen may be delivered to an
addi tional contacting zone (for exanple, contacting
z oReductign iimn@t|h@drazs) uptakabyltheerudedied may praiucoantude pratuct

ro of the cr, eed. .In nbodi nen t he
that s fling e ol ES St i B P lRRIT A gt terude
feed csrnueefeam TN tQndaRith VIRl VAN oF tRe &hasted. TR hiotHiE AT @Pthe

(see for exanple, FIG 3B), hydrogen may be generated

crudeipradiigt roasnalae pnlmg‘-hangedweebbmlaemaﬂ @mounts af tempard tpibe,
atomid ﬂ?@ 8{” {hré e%ed? 02 in

Hydrogen generation in specific contacting zones may allow selective addition of
hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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FIG 3B). A hydrogen source may be delivered to a
first additional contacting zone in a direction that
w0 g0080emsber to flow of the crude feed (for exap@l/E52004/042426
addi ng hydrogen through conduit 106" to contacting
zone 114 in FIG 3B), and to a second additional
genetaed auringngnraetiag bfitha caidededd with theafouiths ca:talysﬂ@sr)r ant hytdeogen

| f th de f f
may s QBT Q1P SHORTIPE BaGnies LSRN bs) (Bhe
deh\}ef‘y &t tﬁb h?@bger{ fha ‘B%o@rﬁaqg RS W of IR ARUEED Gadaley St

and the Sixth catalyst are used in series, either with
embodimehsythe ldekedrploy e Hydiaggn npytheaanvwfent treths iffowhof the crude
foe dcat al yst, or vice versa. The conbination of the fourth

tatal yst with an additional catalyst(s) may reduce

TANor &1 itk /st\e{?!ﬁ@%ﬂﬁgﬁkﬁ tio (3¢, qbr £8EMIE FAGCOBY, 8Rlro@én may
0

nmetals in netal salts of organic acids, with | ow net
be gm@tﬁcbd@tngmmmgea inpgnet deatagingieoted . expoplen mntagtmg@gem 102

in F]td? tZ%E, a&lﬂ%d \éll‘éagtbged’ehﬁ%?t? & 4d R ud%[ltggnraep ar{tﬁg:crtég FSE? ﬁgr example

contSEie zBhO PEY o HS} oB) ihedeéatida the &couhter $OBw of the crude feed. In
enbodi nents, two different seventh cat al%st S m
some,gEbodimerisnibe hxdiogen Mywanayekesnnpuizet a1ilhsthe flowp the crude feed.

Alteﬂﬂﬁ(r{lgfiﬁ‘g OSE] <§ Q@ff&%ﬁlﬁ‘%?@”}‘& %Xﬁ'lél;% PRy, %bé Sﬁgd%n A%5be
genataéchﬂumtg canfacting ange: (fdhtﬂfﬂlﬁ)g 731 EATEELS e&ﬁmgfe@ﬂmtac'fimg zone 102 in

wnst m seventh cata ave ot al content
FIGO% )Ct BHTOEPTROMEeg%y) be @Ha%flgk flﬁﬂéPaPﬁa%Té‘Qﬁe%ﬂfﬁ na

dlre@cf&l%éf% coutnhs‘?tto feweAYRd crﬁ@e fé@d ki%f gﬁfmuﬂlg afddt %yﬁfﬂg@h through

cont ent of 'um 6 netal st ream sevent
condwit wbytstcpntam@ zdnedd ¢ 11®F112 @)afmsl tofa s@cxtnsﬂmddﬁlqmelt @In(a@)mg

t di mept s, . th ,
rondif i EheBort el ReSusiRienLi e B0R ERRCSHb AR el ah el aaaine
d. Th
o e T ey ot ai catal ytic

ot SreneTbAdimAnts Ee deihsetobe ke eafelyptyse uwéyn series,
eltheq* lvxlnﬁl\’th &“cgﬁ{h c%{aﬁfs? E)Elng %p&; B’F(?f t|ﬁ§/ gqﬁjo%hag%’g&ﬁe vtlce \l;%:(ia‘s a.

combin@@@f djﬂ the fairtht daealgst wdth dnedditiohalrcaekyn() @ay educe TAN reduce
relatively small change in_ heteroatom content,
Ni/VgFagqntgnt, ndéqr gediice gisatent ofipagials dnmetal Salts‘rof@wm%wsth low

I C
s RESEbl e b b, S SRR kit
properted uﬁthetchaie fraduca toldNom§ chdngad by sﬁ@H’@nﬂhnmdatlm%thmame

nmos % t 10% or at |least 1% of the TAN of
pmpFWé’se?g@ etgg‘fl n some enbodi nents, the TAN of the

cr W%Iﬁ@ﬁﬂbd@ﬂflef?@ Rl EBRAL @b ith Eﬁg}y@@%r&%&%@& ﬁ?éombmatlon

with the upstream and downstream seventh "catal ysts
The gdventhenatatyst esedomstreant fofn thh downsivkeny srchthicatalyat may have a total

Ll " o
con B CHTmb 8 sRATD e Bt Rl e cBRgEt it S BS
The 66WhafhmevéhiB catalytsﬂ by Bé\léch%&l @&H@ﬁt oWGolhrﬁ‘r% metals(s), per

addi tional catalyst to ﬁ%ro uce the crude product w't
grang h%&rg’er@trparn pe\rmﬂewalmta piie equsl tch@r laygiet thah thertoteé content of

abi.li 0_reduce nt al |
ConfigPBaten flfe ARty b SRR PESL R DRT Rt Bn o
metdl@F Pért @i lof @ﬁt@lﬂfb@tln bk léﬁfboﬁﬁkﬁdnﬂsgﬂférﬁb@ﬁ%ﬁ lofihe upstream seventh
catalyst and the downstream seventh catalyst may be reversed. The ability to use a
relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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In some enbodi nents, catal yst selection and/ or order
of catalysts in conbination with controlled contacting
wa@ondiosicens (for exanpl e, tenperature and/ or crpamesioeea2426
flow rate) may assist in reduci ng hydrogen uptake by
the crude feed, maintaining crude feed/total product
the same progeriitsadtithe trydel fretifpr pramplesa reptivalycsnedibeighpgindiegeroatom

or e propertles of t crude product relative_to
contife AVS ERLY: T5EHE BRI VU ohfonians e Camb g heaB | ¢ y
of (fo?x?aecg f‘tﬁ@ chuRE Hdahh (HRUPSHGIn RKESWSs seventh catalysts may

various phases separating fromthe
prOChllCCI derufde@dédlmt thiat InascaldIVkN qﬁakmustéowrws@ss&(ﬁéﬁam@m@%yat

mosf £ et LBt SRR G e o ebeifmants. e TN
of ﬂfér&g&ecfee ?%é encréﬁlé}ﬁaw AL B caasehdith qahe@stréﬁmam e

crude feed/total pro uct m xture, preC| at'i on of
dowosimmnmsthfcatamstsr(éor@mmeleﬁ eerdiat of te qyu&dﬁq@d withyatogtadyst to

At t d t.h
forn SRR RRle Pt R R BRies A b ! Batit TpEiua? B hd then
contdBi ke in@iad hrufelE gﬂi&lbt Wwith hfﬂ additivae chaBdf foqireéducp ittt product
m xture may the concentration of the tota

iR PPt TN FeaaHaoTafe produkib T shiliydo redhice TAN
PR 0 BUTRR o 88 g
mixteepaigpdcatinghe total product in the crude

feed/total product m xture tends to ghan ge.
exdApoEe omhadigiepiecq SRR PTES A 6ﬁtél¥ts"§ if gfpbination

wittRtrdabd p&ﬁaﬂg L BRiG5 A Gor &?ﬂl ﬁ‘:[ét e REQ RBRYRE feed flow

processi ng. roperties de feed change
rate) fnay assks nn’pfeducﬁ[g\hlydrb@a uiiskealspthalctieiedegd, mavraduumg cpude

feec QRS HOECRNCHF SP0IT fEREPOFTaaSs BECHEEAK OfY Btiote propetis

of tHE bl Srodhd? rQAR: th AR f‘éQ}tgé%ﬁve Eﬂ)%eﬁfek' dettoeedeansl. t$‘[§b1hty of the
total ‘product may for ases and/ or becone

cruderfsesl/tokdl @mdmcﬁneman onayere; af@@ted i1 watlyutplmmpmyn&frgm the

ed/ t ot al. 0 t i Ng
eruded o Brodly SLUTE. PERR b Ph Ao mARRE bkl b b
insol Uity W did @udefecdaibied dratieprodGhidn g drildeoRe®italproduet Siixture,
crude feed and total product, and/or precipitation of

flocedppmnedrasahalieasrfon she @yde teet el producs migies, precimbiation pf
com&gﬁerﬁ%fﬂn%ﬁé cud H’tb gﬂﬁjlghé(ct rﬁ&fﬁrf fok c%ﬁfﬁﬁﬁor%fth&}é@f

process nay be reduce or exa repeat
t r eatcerain tfiestdueing thedenfaeddg pmcai tm:rcmlumtranm bﬂcmde:‘rﬁ;ed

e neces o produce a,crude product th deS|
and@r éﬁs@r&r?%gct %/r\j@}? Fivge g%@e@épw uckrpixtyse Ygy ghange. ivd
con HdGord Eﬁ[@é Ec%lg#o PHURE cfﬁd’étfé’éd?toﬁqiiﬁrokaﬁcm&'tﬁré’ﬁ @Q@ue to

e sta e process, crude and/ or Crude
fomﬂa&md/df dtaadruqlﬁ prddmxit solvtility ef mlmmdmmoaslste sﬁthd crodedeerbdrdyqr
a P-val

t t 1. t t hat
compppgats Pt crodeRinbE e el RO G R e fgds to change.
For g}%ﬂﬁﬁl@' tlhé! cHﬂE e md}f conbn Eoipbréditd thatl d §d18b1E Yo e chRRSbed at

such P-val'ue increases or is relatlvely
the lsttgmineg dﬁpmﬂ@smgnﬂa(pmmgt;esmf dlre erhilsfeed dhange 1 ekample HEAN,

de fe | ativel y. st.abi during contactin
MRy agn Rt s Soep i S e eSBr P EPOIGE fiPtend to
bec@fs RS SSlublY iPthé ahude fed bt rdabt mdie d PYonsOmbiantds] the crude
contacting conditions, by Selection of catalysts,

feedsasidebe tojal popdist Ay f(@‘fn ivent pliagetand/agbecome insoluble in one g/nother

Solubility changes may also result in the crude feed/total product mixture forming two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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conbi nations thereof. Such controlling of contacting

condi tions may include controlling LHSV, tenperature,
w@r@ssorsey hydrogen upt ake, crude feed flow, 0OPCT/US2004/042426

conbi nations thereof. In sone enbodi nents, contacting

tenperatures are controlled such that C5 asphaltenes
coneentration of ¢rede &sghad tealgsodicy andiop predipitatibe ofiedmpcaientsignds to

th tent of de f . duyction. of t
red iR B BAe OhPSTLR o GHAgen (EioR kb THI<GREP! e process
maFBHeatdddN & ok exmepie] idp&Sed Math & Wi thd dudOfcBidt@iHroduct Wixture
phases that may reduce the stability of the crude

may beriycesse togr 1@ cderipduch mithalesird propértishe or nore

of the ¢ St s 0 Lng._t er.afure
P EbA R e PN B oL RAGI ARLAIRTARA By be
monlesed addetle babitityofihk pyaeisherudd fadphal/érairede feed/fal product
.reduced while the MCR content of the crude feed only

mixga e Peyseasedel Tapicplyya Bivalue thardiatimost h.Sdpdigates that
locERA6H BPRERalichO0fiBH! th 80 Rl AR PHE LR B-§E Wollisianty
that tenpératures in one or e contacting zones nay
at ldaet U5 fandrsech P-v@heriatreasgs at is délhfiedlenhbleerias abntading, then this
. .allo or selective change n, crude feed properties
indiGpiey i ﬁf%erff:?ﬁglstrﬁeﬁ\fisé%?@h Jitise coptecingcferide foediotal
prodRe Bk QAatiiQIMCEss &bk ed B Bovalld emﬁ%'r yd ?oﬁtﬁﬁféd %gtceﬁéolﬁng
first contacting zone at” the start of a procéss. A
confacting caditicast hynsglactinp ef edtalyss,iby seleetiveondering af etalysts, e

filrst cgontacting zone...Qt her contacti,ng tenperatures )
conpigops HRE, SUe SRTC st Parar e ERRTGT: SRydhdidh ntrolling
LHS$ VUeipelatf®giraédstfeChy @bgGalpRal@) cratlé fdel Flove BP esdbinhsnsithereof.

contacting zones that are positioned after the first

cornaeme sobedimeenty contpeiingdenpereturesre eorpellad sveh theiyCshe

i -420 0 cond _.cont |

aspldhofled BIRF ol MepdientededienIy Rhe SRR RIRAEM A ponygpt of

the B@de Ged4 Red6QiddGdhd MEORetdntéh @totgichfdrogdn Wpbikicagtiion Yigher
tenperature. In some, enhodi nents, the second

contagip S IPIPRETITEREY AtUHdn frmgHempbiva phases that oy teduce the
stab:i:lﬁe{ Lald Pead ﬁ%tﬁtég&ﬁmt %ﬁ%ﬁbgﬁ%& fli%@ﬂgneco? MAELFBY catatysts.

eratures may reduce asphal t enes
ContwhbEerintaching tanpetaum and iytirogka tiptake trocdnitenafib veittdthe icatalysts

t he asphal t en cgntent of the crude fe 0 a
descibe P T Bl B ARSI S0AE FORosH N L B GHC Rgontent of the
crudSREBbAIORRadRE BS bir&Rsivdly sBflY am¥hgn the first and

second cont acti ng tenperatures are t he same as or

wi tlhispme embodivientsa contattingreonditipnexa wphteglled shech thiat temperatures

.. contacting,zone nmay inglu a fixrst catalyst and/ or

in of B bH RPRAS e il s B, PR R S Bl es

alloWd GbrudRcBYd\etians@ B iad fe8d pEtpehick Meklle hedifihingThe stabili$f of the
contacting tenperature may be 350 OC and the second

crudededitota! peodushimittateu ride gaidefecdsmters e firtsantagtingogong pethe start

o S8 R Db a5 IR Bl rone

Othtresupeicehgl tegnpidtores (for eximiEe, tseddnidietperatid) €liird temperature, fourth
catal yst(s) in the second contacting zone may result
temperaiyre st exterahain thelkmpaaluses insontepting rawethat agpesitiered after the

LR EES dee ' P 420

L A R TR

and faiseaindandtasinprechpeminira edayrtg ih @ rpeeahatie30-40@ ° @) 309N °A,br 40-
MPLES :

60 °% diE%(rAent tlﬁan the first contacting temperature. In some embodiments, the second

contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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Non-limting exanples of support preparation, catalyst
preparations, and systens with sel ected arrangenent of
we 210al0ys6s and control | ed contacti ng condi ti oNBCHIS208€042426
forth bel ow. Exanple 1. Preparation of a Catalyst
Support. A support was prepared by mulling 576 grans
relatife t@ltherTAN {udydrtthe Coasphaktaley stigertnd thearhdofeedit@s gieter extent

than g Ot T8 A LSS GiPheleaR TR eliPh, il wHn BBt and second
comtra'btmgt@ﬁlpe&tlt@%srgg et daB 478k WedidT 0 bLeatR RS F uded

hrough a 1. rilobe(tmdie plate, dried between 90-
125700 Exampie, a firshcanddoting dncamaP @Gl a finki aakalyst@ htddor 4 fourth

cate R0 R A g ongponiefing neaiRY Retrol e e Ayed e it ie pepein.
ThedirbticOfiaelinh thihBRGRe mBYDeIS0NEGRIHBNRIPRAS LERaMRS tpRtire
'S

to 1000-1100 OC over 1.5 hours, and then held int
mayrberdfl “CorContard of thetcondsriverliodhe Hest seppriing zomp evithihpbrst catalyst

' e f. s r .0, 000 of .ganne .
end PSSt REly B BB <BRBRER s GR0HeE BB 4Bl B B0
the @botbédntacihy BbiEmap fdul i #Bdteothan® AN atdist @; &pHAlkedds reduction

as determned by x-r aé diffraction. The support had a

in the grpdecfeedieltive o thedl W agd/anés asphaltenes prslustigrnin ke sane crude
T : . Digiiie
feed wRERE Al and WERN BRRAC D AN BockGS o ERAE FEC 206 of

the total nunber of pores in the pore size
| st.ribution having a pore dianmeter within 85 A of the
E‘-&@Lﬁﬁpore di aneter. This exanpl e denpnstrates how to
P 8RALEMAinS WRBADles bR lppBADrébaPioR, SitdGst PretakdiiduL 1288 P
_at |east 180" A 1Ea)mgl in&pudzg&)gt ’east % rans of sfthems
with setected firmangemaenEé nghlystg andeapimilad cortagingaovditiads ammset forth
Catal yst Having a Pore Size Distribution Wth a Medi an

belol‘-“’me D ameter of At Least 230 A The vanadi um cat al yst

Exavi@fle pI enRpSrhtiod dfheCA@lYsPBupsori®ANRbpor! (as plepiicddy mulling
support, prepared by the nethod described I n” Exanple

576 pranygeef alymping fadtesign ataysss anshkashooltogiepEBgMeghigan City, Michigan,

150! Wt Y, L Nin 60 .0r a 4wt
0,535} 385 BRIt g T DB R M5 S o
resulling mullddeni&bhiteiwag estRarthro 208 1) TieBe ™MK pERAHAEH WétlvBen 90-

t he vanadi um i npregnati on sol ution, aged for 2 hours

125}t andoberaeilained at]it°6 iwbich revulted im650128m6 Of & oalcined englort
..hour and then c l,ned..at 480 OC for 2 hours. The
w8k Fn RS AatEfged S amhterlo et ipp et ohting Lindoere
furnB&. THedFtate eaipalangt wabrdibed 106 0061206 eC BOENDS BHRROI then
The vanadi um catal yst had a pore size distribution

heldiplys gange firanhqyes @ ripdursttes suppors5Fhasuppopdneudesi, peregrai of

0.6 / sunfac of 11 / .
supgya 0TS ety Vrdao i pAiR PO, Bomig alPPo fmipa. 04298 srams
of déleecalpaire, sidz®9TH ISirkink W theth Diminacasvaramhingd 15at-sdy)dffraction.

had a pore dianmeter within 70 A of the nmedian pore

The gpppost sl 2 serinee Erarbl B aeaond o tetelnore Helupead A can/sof The
supporARdPoresiZebRnbitiof I En&iiRPhGe diameter of 232 &, with 66.7% of

the total number of pores in the pore size distribution having a pore diameter within 85 A

of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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size distribution with a nedi an pore dianeter of at

| east 230 A. Exanple 3. Preparation of a Ml ybdenum
W@22108l0y569 havi ng a Pore Size Distribution Wt hPer/Nezioamm2426

Pore Dianeter f At Least 230 A The nol ybdenum

iR oERY:50 0} iy UG W09 V13085 nilfifhution

WithaaViRiRn P ore Dianipres @i Altdckawd 230 &, Thé yhddhiicatalyst was prepared
I npregnati on solution, The nol ybdenum i npregnati on

in thedplieWing nynsier r Eiscalwaing supparh pESREEADYIbe grettind describaddn

Y, Q. J. 1. 9 27
ExalfBRE i i e ATE w b e @B Lol ek By
comb@iion’ 58 graned «VOSO], ovithn &2 ghms pfdeidineedswater. yAwdbof the solution

heated to 65 OC until dissolution of the solids. The
wWasfedt ed sol uti on was cool ed to room tenperature. The pH

o RAHHE SO0 R Tt SR W ViR U hpregnation
solusioppged f@r2ituys with pevmmbnahgpiagomtdeddat 12D 1éor several hours, and

nol ybdenum i mpregnation sol ution, aged for 2 hours
then galdinesicat 489 Gqdpr Bbgurat Tharesyiiing gatalystoomtayeeds(h94 sxapms o]

e

resui contal ne
had pgoredizadistibaddawith b matlidmpdrb didpadtarnd 8 504i, agosipfiomt of 0.69
The nol yhdenum cat al gzt hgg a pore size distribution

om’(g, ppd & SHRASE aFParsb 140 itigpallys66.4% of thefoial pypipsioforores in
e S B Bk R LAGR ALER By LS w70 L o
mediaor @ore dimenethrst ri buti on of the nol ybdenum cat al yst had

a pore diameter within 86 A of the nedia e : '
G Rt eP T Srontinih DeBniedioniala i AR brtine gpore
size@isabition Wit BhRtiaf Poft! digheRAYE et PR & Si e
di stri b| on wt adl,n_ por‘eldl a(er of at east

vel e Barepige Bistiil
AS Erl'ﬁg boy LN, ys{j Was!

prepmédﬁhdmlfmbwa;rgaﬁhrum.cah@hmﬁnaI@pm prpaed byrthé ARthod described
_ _followi ng manner. The al um na support, prepared by the
in Expnpled wessepressated withamobd denumdmpiegpptiogsatusignwlion a

g : . g a8
molJEPBEASTHR ARG Lot e AL By M T B EARA
(N}Q?ﬁ/g%g}@{q@?'gr@ﬁwm? 332%?_3&93' w%)%zizm7 @f]flﬂl@ ofir anms

0 o hydr per oxi de . rams., 0O
mongsHgaelAES! R e a{li/%ﬁ o ﬂog%‘@‘léﬁ]aa‘ﬁ%er&f’ feorgn 8 flugigq The shurry

3 13 ry. r |

wasiRHE 1 s RSO of Mol The MARAIGRKSE ol ictto
roomasmpsatued The ptbofthe eoiptoatvas 6.36A The solntors obluticovaswdfusted to

made by .conmbi ning 3.57 grans of VOSO 4 with 40 grans of
82 rala VBt CEARNIZRE VBT The first sol ution and second

colut i _ ; cl S

Vet o SRR TDO iRy NS HblcEh AT i RIbESHem,
impregnatforSdlutiont apedifet 2hdlre withl ocbakisnaimhyieatian difed at 125 °C for

i mpregnation solution, The alum na was inpregnated
severplthpursyand then calcined at 480 °C for 2 hours. The resulting catalyst contained

0.04 grams of molybdenum per gram of catalyst, with the balance being support. The
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm*/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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nol ybdenuni vanadi um i npregnati on sol ution, aged for 2

hours with occasional agitation, dried at 125 OC for
wa@easneleohour s, and then cal ci ned at 480 OC f oPCRUS2004/042426

hours. The resulti ng catal yst contai ned, per gram of

cat al yst 0.02 grans of vanadi um and Q.02 grans. of

total RREPRA5 Q& RORFF inibe RoretizarlirtHAB O] thg moliidispum cxfabyst had a pore
dlamegaj i %B_TK gmgghegggnﬁg,g@hm{e had a pore size

utlon W t Ian pore dianeter of 300 A

THihss @vearphd dentmistrates t}&tm@aritmnmfeaﬂmlamn@rmetﬁl entdDpdt having a
cat al

6 d Col I
pore ST Gouli Wb AR BB G ot able ot or ol °;F
Exanijfiéd! pe rﬁtloﬁf‘m& ﬁdeﬂ%ﬂi\@ﬁfadﬂfm@a 1y6i6h FOsize

ree ayss

diancReate| Dinme tercf| ‘ tﬂ”@brmcoupl es
t t h t al t b
mOIY%%P&?@S“r y 8“%%5%1”8‘;?&%‘] ofﬁbo‘?w%%a e T
suppdirt) 91‘6?33@6% efhod daseried @ E %le qf w‘ég‘ﬁnﬁr@éﬁtﬁ wﬁh%h

cat sts and silicon carbide grid, Stanford
molympem(‘@mgdmm impeeevridposolgiyn pr@arhd ss follown. Aafitst :dnéutum was

a2 83680 G 9020 BRIP4 s o

hydrogeh pérysids (Ms0g, hli4 Eﬁm dﬂlﬁého@ﬂlaﬁéﬂuﬂlhneV(MEMP afdoBWBterths of
silicon carbide before placing the m xture into the
dewn@@ﬁ freatar ity éorgbm@mpsbr Thoslsrgiwasheated sx6o7C whidl disselisiohed the

solids) I BB NG HERARHOL AP LS LR, Of Lhe reactor to

f he bo om o %r bi de was

posidcoadedlu@dn WhEmbd Bypsorahiningss. 5 2@aie lof VOB WEh a6 gthms of
. bottom suppart. A bottom catalyst/silicon_carbide
deionfged gt (fﬁe figstaylutien mgbetm%ﬁféatl@hW@r@ﬁowomeﬁ@n@ iswifistont
. i e 0
aion 2 8 . ALY A OO0 GO 4 05 0 2B i e
molylplenemdisaatitverimpteghdtidy solfitidn. 6161e7é1/ﬁ1ﬁfnatvhe ithpteghatad iddrthe

0 ores j.n the re Si e di strjbution having a
molyRfieRHRf@PadiipHpRT A%?O fyiiea. ﬁ%‘%ﬂ%fg 5 oY Viihseepaphal paation
dried A S G A o bR M ol A MO L 2 B S8R0 e
catalybh@nbﬂh@h per glemnﬂj catnlyat, Omr@amm ppearadiuA addHd2 grams of

taly one_ carbide m xture 6 cnB) was
molybyfsaiy Wﬁfé © BFINg FBPRSSE t @ﬂ@gwlﬂganféwgl eaaly ey a
pore s@zermaﬁb@u&pmtﬁa&ﬁeaga gﬁw@dlaﬁﬁﬁerwmg catalyst had a
pore size distributi wth a nmedi an pore dianeter of
98his exwinple GBoHSErEEs thh@retpataaionmﬁ attsoiuoh 6mostasinida Gdhemn 5

B B SN 0 SR S e M 0L oo

A. contained 0.02 grans of nickel and 0.08 grans of
rml bdenum per ram of cat al st, vvi th the bal ance
0 Ca 4 fiabyis {55 tA gjblulaa; ogastor with a

AT
ure cnB 0 |t|one of t he
centra(rfll'?&) 3’ Flggg%an %’%?ngﬁ Sneql%l%?mgé’?ﬁ% Reyngsog ﬁ? CIPT" 4% one.
tempeldt@rek @oagioat ¥ sitaljaiched; MBE QataiygEbedi wis folthidd l%nﬁPMn% Bhéspace
nmedi an pore dianmeter of 192A and contai ned rans

be‘fweén the theymmayerdlnehap drneg v afthereaetpy with colpbyatsané Sﬁl&pmn@élde
(20-grt?c?,' bl Wehgpé; ﬁn&a{}l@o,%&‘{“ Sl 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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support. Silicon carbide was positioned on top of the

top contacting zone to fill dead space and to serve as
wa2psebwed zone. The catal yst bed was | oaded i PECDUS2004/042426

Li ndberg furnace that included five heating zones

corresponding to the preheat zone, the top, mddle,

andrieatrbdenfeed flbedd rt]xagez@mewas faord thérepld thcradopioahd bottom of

Th t ul f.i de nt roduci ng a gaseous
the agio SIS SbEos TR USH 2 ibq baltons g oy B g Sorvs as a
bottBMPs’u??&‘ﬂ Aasotiont QudIe/sARpE @&Bidégnﬁ&lﬁ@ §4zaém%) W fp%m%ned on top

ter of gaseous m Xture per vol une
of thxagiB¢onseartfide fa foom admttbndwnmsng\ pone; ciElml:@dtoascqustt had a pore

ol unme. of cat aI ur
s AR B BAEL e SR BBLA (oS00 0h s te) rumber of
poréiMf fthelpd@ bize aletitifiof haVing @4oRCdibMEte? witQiH 0 ARSHIRY median pore
hol di ng at 204 0C, the contacting zones were increased

diameter. eFherhodiomycatalys Tenpined 395 @ramsef molykdenust and)0.025 grams of
E t d
ek B bR oL i e SRR G e £

370 @fidd1€ 0fralBhYsiivete crbidiumiane (5ete’akasHiRitdaed ok tdpMT the
hours. The contacting zones were allowed to _cool to

bottgmpasicting Apnsrtadore a middle sontreiineraone \khe nyifidle f:@almsﬁ had a pore
size @gﬁ%{é& \Q{tlé Erygﬁéa'd? Lﬁé%éd}%ﬁ)g{f? 8%9% é@gﬁ@ )6 %‘f‘ Tif?cg%{]number of

pordsnitiee e tiae l:hstrﬂmtmn heeing @@drehdiwineigr twh‘thpr leérdf Itl&Smedlan pore
i n Tabl e 1, 7. The_.cru f vvasf

dlﬁ@?&% %’d fF@&&%ﬁ'i 90%@@%&% ﬂ%‘é‘dﬁ‘g dg%g\sé%}ns 0

mollyPAuEpdr RearR BF E‘ﬁ@lty tZ QA8 thd BPar8 BERE h ALERAR Suptidd| e

S
contactla@g zone, botfom contacting Zone, and b ttom
su p‘pmptc ythdicoaactrbide Mikiere@dden’) ses postoredrndop eﬂthe

cat st t he enc dro

midflelcOn 3ok Bnef SebRufie Snbelifh k. RS ibnge Tyt L G 15 soe
distAbEHROeh Qﬂfedﬁaﬁh € diafndee of et Anma\cba@thel @.d4hBaheaet or

was 328 NmB/nmB8 (2000 SCFB), LHSV was 1 h 1, and
moliypdenypy per waam 6f catalpat, With 1p belans peingipeimagilee gamma alumina
St acting zones were heated to 370 0C (700 OF) and

I'ntai ned at 370 OC for 500 hours. Tenperatures of
t heSilidvnerrisionivas pbsigordp@asopvef Be idyetontatting as@diodiildead space
mai ntained in the foll ow ng sequence: 379 0C (715 OF)

and i, peTERES hBiEhEat Zanky Thesaiag bedway adedHintq o Linsbergfyiese that
incl%\mnﬁ %2; ﬁl% &(%rgég 891&& B{S?c.ﬁin%ﬁp@le g)?ég{e% 2B Ant c?cﬁe Qfd bottom

742 0 he 't product I’s
contahtmg;zambsg apd sl edttomnshippagt) exited the catal yst bed

Th r oduct i ntroduced i nto a.gas-|
P SuiRd s T RUREE e iels D of ¥t hydrogen
sumd@taaa 99 R/@F% @Jydees?én ggsqﬁfoqh@ ottt BBeLdt UGG REQIUGE: Fseous

gas. Gas i nput he system was neasured by a nass
mixfuro perceiime (mb) of toted caalmsu (sidicohenrbigls tvexmmabeoumtsalsas ped of the

d d
volyble Sl S eriirgiss Of frehiEr it A il gerepr deaphife 400
°F) 6¥erd0inRe BeMheld af 200 foi BdRuR! Qs holdlieatr @99t theldbitabithg
are averages of the determ ned wei ght per cent ages of

ZONesofigre meaieased mcmeermlbfdg Stl6 BE Gl tH) et a aat@oﬁmﬁfa J0Z&d pehour.

The-lc_:%ggagtmg ?ones w%‘re maintained at 316 °C for an hour, then incrementally raised to

suppo

370 °C (700 °F) over 1 hour and held at 370 °C for two hours. The contacting zones were
allowed to cool to ambient temperature.

Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an
oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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As shown in Table 1, the crude product had, per gram
of crude product, a sulfur content of 0.0075 grans, a
wo e@sdeweront ent of 0.255 grams, an oxygen cOnPENUSIN4/042426
0. 0007 grans. The crude product had a ratio of MCR
content to C5 asphaltenes content of 1.9 and a TAN of
profkrfdés. sutingarized & Taifle 0] EKRI7. dihd cyviatedekdivnyied 1@ thedopbpPidireactor.

The, | t he aIyts wer e deterni ned by
ﬁ%&f??qﬁéo‘é{emw%éée BiF ?aé&@mb &ep t%ﬁ%?ématze% ni‘ld@@lgqmﬁc‘ﬂng
Zon¥ Hortbh croﬂfétctlﬁ or t eFﬁact fé(%}'ﬁ)tn’fg Brtlof B red 6y, CAIAN, ﬁé feed was

i ves may 0 the tenperature of t
contpated Ivitht eabb df thietcatadysizaih itheeardsenbadf Iaglragenaday s Cohiating

oD o TSR o e ]I PAEPl e
was! IPBNAMERE (000 SEHTS), EH@dlewfisePH 1 d?ld %&s&%%ﬁ@ 9 N/H’az(‘m?@7 psi).

described in this ‘exanple. represents the
Theghwse agiattimBZoDES Weie hehteéeo amwt@(ﬂqomj) ashegintansimg 370 °C for
conta crude f.eed wi.th.t

s00Hs” ARl (P B g €D g e e ppimtained

in t}tettanbwmgtse@iﬁanc& tBa9\A6B(171 5>f°F tfefssmpﬁtt@@ tah 8 theaIBBS COMBY °F) for 500
change pr oxi mat el C. Fromthe relatively

houga B9 SONABHT54 1F) deic] S0 Fonts and ona0d FaL L2 Waton 40 hours.
C P b oA i is e bl SRRy Bl A3l e ERatyst bed. The

totaBﬁ@ﬂuc&S% 1ﬂitmﬂu36ctmtc5 @Ig@d—l&@mﬂ @hdsec b emiratof. I@lCtHHgﬁs?-h@hd separator,
operatjon. This exanpl e denpnstrates that contacting

the foifel PG RoERAA A ior ke eadapipdpctandicay Gappat ©i thesystem
wasHhSishired 39 gtgei.sg\"ﬂtokb c‘ﬁ)n%ﬁéla Gk ﬁm% AR Qbs ﬁfeaétﬁ@cﬁ)y a wet

180A an tional catal ysts having "a pore size
test gnesarr iThe tivola produat wanpﬂlcmlmaﬂy nralgzednteileterminea waglg;q:ercentage

bet 9180A t . 60%of the t
of Cﬂﬁ‘ﬁﬁm%%? therrade | prpd ]3’8 goulle iléteg AR AVEAEES eﬁtﬁiﬁ Setergingd

Welﬁﬁrp%m@ht@g& &Tcoﬁ'ipbﬁérﬂs 4éruﬁe %ocﬁleﬁgrﬁﬁg’tl@z{‘ar@ @ﬁﬁnﬁh@@ﬁ?fnefable i

wi th confrolled contacting conditions, produced
of HGt 4l product that |ncI uded the crude product As
e ude total t m, Xt ur e
1§50y RO MR RIS RR SR BBy R prode d Sater
conteﬁmmmbﬁ/gmamg etdaﬁe@le ddnftddk 6£0.205 bRMs, afk sﬂygéﬁ@oﬁﬂéht ¢£10.0007
content, and reduced oxygen content relative to the
gramgs. | Hee qradaiprodpstihad ppatic SEVRecopisnt tars aspbeliaves vatpnt of 19 and

% of th
TR Sl AR PBRIEROO L o L1oe
Cr Ude liveedl tHe thtallists waat éétymlsedrhﬁmektawmga kaiglﬁe&lawZe&age bed
AT BT . S Ty v
confet;tﬁedw ARGEm nE&g‘“ﬁ@Bﬂ@? 'i:otgfysﬂ%at s 'b@ﬂev%ﬁ'tﬁzﬁ)as c&t@tﬁt et

di ng separating t
decqaasael,chAd%wlmmamd 6. dnad gaphngaltrepsresentadien oif @‘dAlBt‘F vwmue time

(e BB ek AR Py RO B DGR ig e oed il exemple.
PlotCIngaeprERat thd %r&%étWrA%T G A %eé’\@eﬁltsfc'tlﬁg‘z@)ﬁ@ viefRis Aburk B8 run

reactor to the om of the reactor he reactor was
timef for Ferdadiingm dvedet fsed wathttioptopnmiddée, fiod battdm gatabmtse |Over a

A S8 B BB SRS Bl SRR abfimacty

20 °C. From the relatively stable WABT, it was possible to estimate that the catalytic

activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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catal yst/silicon carbide m xture (80 cm) was

positioned on top of the silicon carbide to forma
whodosomeeont acti ng zone. The bottom cat al yst hedI/aspmos/es2426

size distribution with a nedian pore dianeter of 127A,

with 66. 7% of the total nunber pores in the pore size

d| §1hls dxatriplrrﬂdnamsmgeatmmcmtaﬁtiagﬂteewrud\i febd withna cafalyishRaving

di t Th it [ | uded .
a poff 4 G BT VB PN S AR g Gt 18P Anfecdefitingel
cataEfrst% RafingGalond 38 distbufod hetmbahansephie 'd%néiéiﬂﬁ;%rrgngepbetween

catal yst/silicone carbide m xture (8
90- 1;8@s§,tw1tih@deash6(i% of 8fe totab nboberarfipotastiatie poge Zlﬁ distripution

havip@h ot Gahie PR AR oRegart Bire uinaRs St hotiafed
contA& B contiiting Grodiced a tdisl frodudh tHat HRRIde@ Eher&ﬁ&espﬂoau&h As

pore size distribution having a pore dianeter wthi
meaggehby P-vatue, prude Saedfetebprgidastaniapure stnblhtsbwas:@amta}md The

cmdﬁg)%/cglg?gadoreggcegm rgauéyd‘i\kf\{/l? %gntg?t%%dﬁ (fg%lli%r content, and

enum per ramof cata ance
redubed ogygeh dontaat. refatild wothe caldoifelrl, walle pRStideNEsht@l ah@fhe VGO

of the first contacting zone to fill deadsace andto
contg@r(\féhea%mée produd aras 28e-1 19heolthess gr@merﬁ@opf :
1062 Coh P 5f 9 Criad #EEa Widh TWo tﬁ‘mtd P9re Size

Disteibnitiantwitiga MethmPamjDidmaetbntrt amnagoﬂew&eeﬁsomaorm @he reactor

Vén zuel avin i es sunnarlzed
app atup_— %Rﬁgg ng ertq._p t"rﬁ’@tegbﬁé EPtACHRS ZALE G?ta Y’Fﬁ ?Pdmg
metlid dRt{dRed sEpened thdiRUPoddeeat] SP8BE of %h@ymﬁ%ﬁltetcgunc}e product

contacting zone, bottom contacting zone
wers g same apfleschibed indixample ThEadr eatiyst ead missl withteaeqed volume

of s g{%}pceﬁgh of the catalysts in the presence of hydrogen

‘contacting conditions were as follows: ratio

of Ty GrRIgFEeddRSY tPtht RércEdrwetR e theRbPYT M dedcorttd Ehe bottom of
reactor was 160 NnB3/n8 (1000 SCFB), LHSV was 1 h 1,

the rgpion rEggareonsas fgled figra bettorm4o 1;opp\§ ithe foltgwinggganner. Silicon

carbf BRI BInEPRSR AGES DRG0, SO LB S a bt

catalhetffikcat darside mifixttueg 80 o ):wast pusitiongd a0 lrrqsoﬁmﬁé silithecarbide to
i ncreased and mai nt a ned in the foll ow ng sequence:

formpy hoigem cepiacitig)zope Thebotins ratalysithed anpge dee disgdugey with 2
mediaﬁ epo%elglaﬂ]%{‘é'f ?g %’h nW]?tgl 0)?28 ﬁl@ t&gl) Uner ﬁ@r@s jyor@ﬁge

n 343 0C ours or a~total run
distributiendbvihg EIpOMameteif methtmibﬁ qﬁ tizduediaeporeeliarhéter. The bottom

eact or. was s i bed i.n anpl e 5.
by RHHED §1 e b d ST s o Bk Th v of
cata%@%@ﬁh@%la@fe%\éiﬂgﬁuﬁﬁor@z 5 during processing. The

¢rude product had,” per gram of crgjde product, 0.0023

gr dn@p@ﬁtamwmcone@aﬂ@@mngmrfgo ofn )oxxa}sgmal,tlomddlltchdrtke
of Vi .and 0,378 aps of r s I due.
botih siappitiene 1 fremdhE R Prialite 2. TSR pageos size
distritutioh @ith% médias perectiiih&eASMDOA AitIe66. Y AT thORkA Glinber of
the crude feed with the catalysts having pore size

poregiin theipota §igmdistributorahayiey aporp sliameierapighin 20iAnofithe arpgéan pore
n ct tha

e A58 e R o o BB Y e P B

per g?r&mgﬁn:atalyst with the balance being alumma 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, relative to the properties of the crude feed,
whil e residue content and VGO content of the crude
w@e@docteemer e 99% and 100% of the respective pPOPER100€642426
of the crude feed. Exanple 7. Contact of a Crude Feed
Wth Two Catal ysts. The reactor apparatus (except for
nunBs4 @ide Codtegidla)taving AhkEglopfies Onedhrizeddh dlapRt2 FIG. 9, was
e total product separation_nethod, crude groduct

fedgp theyrap of therercier dibg srudefead Rpweyl WEtBS dhewicecal kenss e
corf R eI oA S SEERMREEPL A A5 bruce

feethvaais tattadted with eacpofthe titelysie actherpresthee afihydengeagds. The

fl owed through the eheat, zone, top contacting_.zone, .
coniptipg ﬁ?‘&‘gﬁ?’%ﬁ:‘f’?rﬁ g §<§_ &S EHQ 03 5{@%’&? BB ke GROE fred Provided to
the T&RFF Was 150NHIRE @RﬁO’()%P‘E%nﬂHS'VO\K}% W S1ndSrdsQhe QR 6.9 MPa

rat1 o of hydrogen gas to the crude feed provided to
(101 42 pspadhe twovesnt8@ingmvnés50are BEmBY fo LM (Y °B) imdimaiateined at

o 9 MPa (1014.7 ' The .t tacti
26 BONRE BRRaZnd) Tereratirds T vt g8t rare Tn
incfeRéedl ant Wiaihia iR d R e KORSWiRQ UESuchB® 200 9d]5Ps TSt 1 908buRd) then
average TAN of 0.16 and an average APl gravit 16. 2

of 16.
288414 (33§ °B) e @4 6 hats, thee3 £ Ud €009 iy t36A gurs, @Czﬁlplp&‘}?o?c (650
o | Cj 6. Wt pam of ..sodi wt ppm of zinc, and 3
F)&fr plgr%%g)}m spfc())f gg(gs%ﬁlurr%nmfrﬁeo#égz?dgb%ﬁ oduct had, per gram of

Cr utige forad grsiuct €kiRRA I 1@hAsBardf wasBepathted Qs AOsEride@ITBERmple 5.
oxygen, 0.376 granms of VGO, and 0.401 grams of . )
Th gufeiprdugidarensnarepl oPeekQ-thanst an ssragetid s5pdieft2-5 during

s ko
proBfink SHE Pl plaRlebhat bb: dnfF ot e b duc AR, Brams of slfur,
0.00Hegramsof brygenad 44y gtasnsvaf tWGQ el B8 Zegdinstof rdsidueo Aslditivnal

progerfiERL SRR PO bR G ot APIGLE U1 Tl Ssodi um 2i ne.
andrRebRaRpMeaRAkeMs MhichbBtastitld thE ARIBUEIE witV B catalysts having .

content, and residue content of the crude product were
porg 8ize ditrdhutions withaomedtian pere dissprterntin weaygedistwednd®d- o0 A peoduced -

oG R BETBAES e SRRSO SR oo

confedelati0f o thEREdpeftRAOF Be cRRRAEAd, Hehile@¥ERS confnt AREVGO
nunber and content of contacting zones), each catal yst

conggpt pf Biersgudesrpdist werc?P % ardil 0G50 ofi thetrespsglayaproperties of the crude
feellEL hod, and each crude product analysis were the sane
‘as described in Exanple 5. AU catal ysts were ni xed
Exanple i Comact efr Crade FéedWiihl Twe Gasdlysts OTh&rdastot Spparatus
silicon car%fge to 1 part catalyst unless otherws

(expapl forammper apboquien of sirpting saneshrstagrste ﬁ@ﬁmba@fiaft separation
metfBa, Jrﬁ&%r%?ﬁcttaﬁglyﬁg,ra%? Sgt‘a&ﬁ\?&ﬁdihg Iﬂehﬁ)élt\%& o es%tbnetag Qescribed

reactor. iconca posi tioned at t ottom
in Mfangpde®. reactor to serve as a bottom support. Each

react or, had tom contacting zone and a. t
co g&#@%@%@@%&f@@} PYies bapepRrisestmasHes PaFid FIG. 10,
wadHed 4! fifRSop of the reactor. The crude feed flowed through the preheat zone, top

contacting zone, bottom contacting zone, and bottom support of the reactor. The
contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm>/m> (500 SCFB), LHSV was 2 h!, and pressure was 6.9 MPa
(1014.7 pst). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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were placed in the contacting zones of each reactor,

silicone carbide was positioned on top of the top
waeomsactebng zone to fill dead space and to serRET/HS2084/042426

preheat zone in each reactor. Each reactor was | oaded

into a Lindberg furnace that included four heating

zoMas cmde pesinonitidrey dverapb @ AN efH@ &6 azd aeavedrige ARDgravity of 16.2

i SRR A
Mpﬁ?ﬁB?ﬁiﬁ@,_aﬁfﬂ’Sthpﬁn{ &@o%glun\ﬁ%e%@eltﬁrg&gc@ hhag, rp%g gram)&f Qe

contacting zone. The catal yst included, p am of
produett 0033 gragsofGuldura 02 grams ofledergen0.306@amgoAWE Oy aind 0.401

g T e A SR
10. catal yst/silicon carbide m xture (12 cnB) with the

catal yst having a pore size distribution with a nedian
pofl bisgxamplealemonstges thaigestagbiag of baethderfeedwith gy selected
nt act i . T I n C t,had a total
coal§ S BP0 B i M B R MR TR RO P e Bl bt e
had £ addateasT AN kdtutketopalcaloien, heding, siwppaidtpotdysiun dimkdnd @dile
at | east 0.50 grans of ganma al um na per

f
sutfug gppisrts VIGP eswaipm andyresigpe eansent of Hheer Igregéq? @??%% 4%,
[ Sd L€ ] ] 48 cnB
and FRALY Gk rggp:e%&%‘&g%@%&g gﬁ% &l feelgd8 CMB) was

posi t1 one acting zones. The
Exampbs|8c] h eCom@kty ofke Cuid € Bl Withdlf el ryGatalys€ Sustems Gnd 43

ra of ol ybdenum _0.043 grans of cobalt, and 0, 021
Kﬂ%ﬂé&&ﬁ#ﬁéﬁ@%ﬁ@ reagr sawaaﬂ%fe&@?mgoraﬁ%a Aimher and

contSt RPS6dtactihgRh¥HderH %ﬁ@g@dﬁ&iﬁgﬁemape&ﬁw& olfhiot stliafation
(12 cnB h op

) was positioned’in the contacting zone. -
methpd eandiodagh dee prechichinadysiswwere thessagwras dascribad itBxample 5. All

' .0f EX le 8. .l 10, .th .
ol B Sy eor S R B gbfe PR R 1 intn etideye

part E2819stQinlds) BRI isS intRcatddl Xad cidelTesd 116w @lﬁl'oﬁ%{ BicleeRRH was
positioned in the both contacting zones (60 cnB). In

frompthe fap of the reagiar toribe beitora @f Fhsiroasden Fikienncdedtide was positioned at
| N . o
e R SR SPREEA 1B le s RSB b,

containglzohaal awipydodaoting ronek @lftee dleadaydyst/siticbustleabidp afixtures
gram of catal yst, 0.09 grans of nnlybdenum 0.025.
wereghlaied 1 herfioplasting zengs of erehgragy. YHCASSEPNYs tas Pegitigned on top

of thE i %&%ﬂgg F&% B%l?ﬁ%@égﬁ:e?&ﬂﬂ 0% 541}!% % ég%}(&qmggﬂé@n each reactor.

cata I con car m xture
Eachpesadton waeldadad intvea Lodbergftmetd thet incnded Hue heaving lxdeesum

e BB T RO S AR PR i
Ve EoamMe s, 4 bilc@lctbd rﬁ&lgﬁﬂeﬁﬁﬁ‘ﬁrﬁ&él @at%l}s@s\{ﬁébnaéaﬂﬁde mixture

tenperature of 93 0C (200 OF) for 12- hours to form
(48 anie was powtiprasdn oy batoampintastigg zdaneh akliergtalyst inshwoied, per ggam of

catal%'![mﬁé éreagnsi of J&%&nﬁm, 5.'097 grlazlLris o%?ck%{, %gg OTO%? dgravrvr?ss of
phosphorus, with the balance being alumina support.

A molybdenum. catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum per gram of catalyst, with the balance being support that included at least

0.50 grams of gamma alumina per gram of support.
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fed to the top of the reactor in these exanples. The
crude feed flowed through the preheat zone, top

W@ sactebng zone, bottom contacti ng zone, and POL/USIN4/042426
support of the reactor. The crude feed was contacted
with each of the catalysts in the presence of hydrogen
gak ExComjla s amgwakmnhdtm«oiylsdefnnm/ @hah cemlgzmﬁdnhcmmaebﬁs mixture

(48 Qoo ps PPl OHean TisoRiHR P a8 Goner b Snaalaimen Sl dbflum cobal
catalpgﬁﬁauae% (Pf43§g%ﬂls %mo@ d\éﬁt§m60 84 12t 8balt, B4 D oztg%s of

. uring the first’ 200 hours of contactin
phOSah@'HGW@hthQ)bvéa@@ bemglal@minafsupparhe remmi ni ng cont act i ng

oA Gh1LTR e Peroisk RO RES L D G e top

contdtAE Sond. hﬁélﬁﬂ?ﬁﬂ@dﬂﬁ[ @a&alzét vodslthe st cPdstih gk tZ)E REAta¥@ Lzone of
controlled as foll ows e tenperature int

Exalﬁblﬁ Bacting zones were raised to 354 0C (670 OF), held

el Ol POEHG R shALAES SR s BE Rofiblipe zone of

Ex arﬁﬁ): 8 Wl ralixad withlsilQonfoarbiddHQ gositioaed inaths BethtcdnB8fnd%enes (60
(725 0C), held at 385 OC for 200 hours; then raised to

cm )a final tenperature of 399 0C (750 0C) and hel d at 399
OCIrI E}E&ﬂ%ﬁg 1 hoa!ﬁ alcﬁlr Sg%c}l%d%huﬁﬁp&k%i: éétﬁgftﬁﬂ%ng al%%%lxture

hour’s e cru s’ Were perio anal
(48 dno’) cherk pomlmd'lirt\lthe Hrqttd)nogmnacupg abuee. bl;tletLhEakcrnede feed

o R e S ST 08B e,

0. ong%wﬁld%pqﬁ& @fdn' gﬁ‘arﬁ%éfﬁﬂlo@ &uéélmﬁﬁﬁe bhh&hdifl aﬁa&t

in FIG 11. s a graph| cal representation
SuppDrtvaI ue of the cr ude product ( P").versus run tine

( ol en eﬁ X lecat 3 L Exa'lloeesdinthetop'
¥ &‘Fh‘%% FESH R G ’IX R LRI =50 el
contﬂtfﬁgfzoﬂél OThelifidlybddfim dislydh4s Bt stin teopc¥itatighgOdone of

the crude product obtained by contacting the crude

Exarppled- wi t h the four catal yst systens of Exanples 8-11

r e@gﬁi%tffo\rﬁg wﬁaéllxgg %édﬁ?bg@ (P}‘Exﬁfot% 1\1&@&9 gva‘éaﬁlté?eidothte%%a £ i ude
ovenCEft affrapghtase G-9BC°C (200 EXpfopll 2-24 houtste féiny &ie@udﬂ%ecﬂﬂﬁive

5 for _nost of the run tinme. At the end of the

Exarmlse%r I bar iy thegpropsetifpsusnnpanzedie Tablg 4 FIG wds Hhe grudefgeg was
fed tB R t&a\ﬁ?th‘é%é&o iR %1e§£ }Héso gﬁ&f ee febBA h& t}ﬁ‘&gg[}f the preheat

|nferre hat t cru In eac
zoneg e)npmontadtm@cmm h(&tom &tmadtmg domd, agd bottdrastppogt ¢ffthe reactor. The

th f did t .phase separ
orudfETRYE Rohcied 1 S Sing sl s P i resR e b Ghiach Bas.
Conta SR ddaditiofs ﬁk'e&&l Sk abffhS fvafetas FMdvAY 18Hid Bf ﬁﬂld}éﬁgn  gas to crude
porti1ons of each in Exa whi

ghﬁ except anpl e 10,
feed dh@n@cmmqgtgg WaG rléa /mrE[ 1800 jS@F;Bé @dgh@pm@l@ad:ssure of each

L R R LE A T

contAdfingdRr@SIeNedab 1ykit fe ek &ﬁﬁlmﬂf’é &ixﬁacliﬂg time0 TéMperatures
154 represent net%d)/dr ogen upt ake obt ai ne

in alleontasting prepes mere? (658 dFfior A0 hes of cqm@tmat Alfigg 00 hours,
the tgixpﬁér eﬁ(i)x]; al%xg‘rﬁgétm% z%ng‘s Were %8Btr(§1[edv S Ifgllows ‘theht&%%gl%?ure 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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crude feed over a run tinme period of 2300 hours was in
a range between 7-48 NnB8 n3 (43.8-300 SCFB). As shown
WO 0050&@6643, the net hydrogen uptake of the credpUSmed042426
was relatively constant during each trial. FIG 14 is
-a graphical representation of residue content,
tempmptues eE1P9 & Weh Q@) arpidreddatt 3¥EC fof 2@ halws, fonaltatdl cOnRng
G run time ("t") for each of the catal yst systens
lm%? %@rﬁﬂ " 8- 11 In each of the four trials, the
cr upe REadeludiater JeBisHidMey SRNARAo 8icBSne TOX chfgdfdgen uptake
resi due content of the crude feed. Plots 156, ,
by theorude fzeds BpeliseHGQ eanteniacsidve emtensfandpxygenenstent. Average
Valu%r ?(gr%% qugs #fgfjéic o¥ élg '?ih@tgtl R cidiml_ffr ud s{&le-\?;gfare s'&sdt 1p1efable 5
inFs(Bol/\]n in FIG 14, the residue content of the crude
pr oduct remai ned rel atively constant_ dur s
si gl 12 &y eigphicildprresntatiqnief Pryaiye othh@ruis pyaglugt (“P”).- versus

Ry R
n SRR Bl LGSR SRR AT, B o -
valieasftat tefasttm Platsal 405145y 44 emdl 1db réprasent ﬁ!ﬁ P8vdlie of the crude
present API vity of the

164, 166, 168, 170
prodiih i faged do cPPBEANE the ar%‘% et e QU GeE s meeiframples
8-1 Mds ecttll@glyc %?QB’ & h(ﬁ%ﬁ LIy \ﬁfue Brats o&u& rem amed %f at least

respectively. In eac e four trials, each
1.5 frediabst iswsthnas ofi E«ampildsyl 1h Ex;mg:ée i1.ahe B—SfaB}eW@as‘aboﬁ 1.5 for

I N T T T R,

1.4 CRighe RIS Of 8 cﬁlale peicRi¥t foY efdh HAR itGha6e RFQEIAGHS thdlcrude
a range from2 1.7-22.95. API grawty inthis range is

feed_lllloaagllm simained aRLively stable/duingtdeatagtingidof ewthpl&Itie crude feed
did hgt &%era‘feejl As%ﬁ SR R ﬁnth%fP 0 %(% etnthc Sygltgg %%dddl Cliemained

I egse percentage,

relaﬁv&l@ constat ufing bipnificam pottions off@ftc}ﬁﬁ@h eﬁfept hﬁE}ﬁ‘Eﬁkﬁ;ﬂé ¥6.tin which
systenms of Exanples 8-11. Plots 172, 174, 176, 178

the Pé@h@s@?ﬁa%@ﬁygen content of the crude pr oduct obt ai ned
b t 2
of 1AL SFL B0 R EL MR BA R el ) dhpen WRlFRE K b BT r )
versain raxtige i§“tEofot éntr cathlyat systests id @% méseh@oﬁtydﬁgehge@l. Plots 148,
h ude rod ct. had an ox en cont ent ar e i
15073t £ epEadhy REER S OP GBS OB GRS B SBiEteed with
cacll¥f he Qaﬁ%ﬁsfsfehﬁlof PREmpRRWOL 1, Pesgé&‘iveléﬁ Net Iﬂ?d&géﬁg fptake by a

content of t'he crude product remained rela 5
crudsoieed aver aafin imezBtoh ofi2 300dfoucowasintd 1agge ba’rweelﬂ‘hé8 Nm’/m’

s SEURRY BT RSB DS ey A e ot v

relai QSTP UMt AuAng e4uGRd. during the contacting. Since TAN
was _al so reduced in these exanples, it may be inferred

t hatlGal4 issagrephicg oenressntasipn of esishie isonipnt, expressedimiveight
per%%ﬁ%ié” of c?tﬁé %]d c?@%g ? gusa rruﬁ éurr%edg?ﬁ ?orse%iczl? ég}'l\é ecla%ly%%/ seyrstems of

on- car

ExaﬁQﬂﬁL‘QiJ DIi?Iélodagl?: )Eﬂﬁﬁrﬂ)lﬁ tdidls, @k cfuﬁa @;I‘ddﬂtﬁt l‘fe[(élrwllehdﬁ@ §or@c)§nt of 88-
a pressure
90‘Vaﬁ%|tha r@%duecscomenwyfdh@ glaide fiegde mm@ 15@61@ 8.0¥607 562 mseselltomdue

cont%f}\f@ he g;/é?ﬁg ?g&e&g&g (#]bQQHQc{ l\)/%&ﬂhfcufng (ﬁ?eh Aude Tt g@ 1i)veft'illt‘the\!\'g‘a?talyst
systems of Examples 8-11, respectively. As shown in FIG. 14, the residue content of the
crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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feed. At a tenperature of 399 0C (750 OF), at the sane
pressure and ratio of hydrogen to crude feed, the

wo e@aosicen of crude feed MCR content was 25. 4 MCRAS2004/042426
based on the weight of the crude feed. In Exanple 9,

1o TR B o1 B0 100 B0 53300

cruderfedtewitke dok @talildh Sy umzd/d f{ el SCB) , red:ﬂeetweijduht ¢agh obthe four
crude feed content was 17.5 % _b n e .

trialgysaghe1uge PrafChadfeviscoaty s ranst ﬁﬁ?ei&af 3?3 S %B@A%grawty

ofe£c¥15c9u damga&s HE?ea§ psmqra%gfeegi Tﬁéi egéedhxﬁrg}%

to cru eed, ducti1 on of crude MCR cont e€nt
corrmnd@tovm%Pbgaady oﬁ’the bedevpiaghuttsof atrdu@edrqmiél 16205, API

wavirip it Fees {HaET PR ot BT AR efE et Belng S0
”etpf}bs1&?staaérx§ﬁlc£1@@prb§eh@h@ﬁ of/%g%ﬁ%ﬁtréht E Ilsiiégs%a ‘Pr[‘w@fght

hi gher tenperatures than the uncal ci ned
perc@ntage,aif shecerndd produdtifs e@é’) sstanplusgingetisndor each of ﬂ@tcatalyst

t t of | at AN
syStRARE ErergPiss By T P Mol L et Bt pml o g the orade
produkctéifainb@ By chnta¥itigl tRe RO FRURVIEOHE f@@tagrsug@teh@etcflﬂx@ﬁ@les 8-11,

product_m xture stability and with relativel

rospaetiiolty GEAeR A rafie hEbieriEdn Spuidel qhogtaet 109 Shhetcreds feed.
Eac]\f{\@f:u? %? d@?ﬁad %/8){3% dﬁ Qoqltghq apf[n%gf% Hﬁ %O?A{ %?5 gfda%eper gram

e el properties-o e cru e pr
of cwrle @roduchdwrindOeacB @941 0fA s tshews ankl(p rlﬁp&xbtob(ggelﬁontdne of the crude
crude feed._ Specificall é?’ as. shown_in Table 4, of

proquebregtairrd TG el coniE ABFHlDTIPE IPECHRS tFd géslatively
con, %%?g(%y cdulét OF fh@%ﬂ(ﬁjﬁ(?dlﬂf: d&hodWtes fitht %Tyctéao-ﬁ%amc Siyeen

uch products an average TAN of at
conmbumdseare: raddeed dethg thacordactiage Sage TAJY alas Msb %dmnd orthese

at, % total Ni/V d
exaiplsh it AT e HIRgr Shet b e poin ot SRRt Bt bl diEanic
oxy&dn aﬁ%@nas arbREIRYE EAERIvVER S veH fheGRAL @ Yox ?ﬁc EREAnHE W nic

product was 88-90% of the residue content of the crude
oxygaeehmpryadaver age VGO cont ent of each crude product

o dp Bl ) RlishefuPRafORt 0haL c SHUE frel GEor 485w

(101041‘7 bilR; aAPk rgicu K}bdrdgentt(h eru@é e dfa 60 NowtiinP €100b GSCFB) the
vi scosity of each crude product was at npst 45% of the

redugfige o5 pigle FrediieReqopteat AT Bt ipised onsbe weighofithe erude
f t P
e ERURSREEN BRI IR RSB B P flgoen

crudb&BedA tha feiuddoni afeludelfeldddER @oesiti vt R6.A. wibé) biseany ths weight

12-14 ch reactor apparatus (except for nunmber and
fﬂ%?ocﬁ?%feeg'f contacting zones), each catalyst sulfiding

”EtIg %Qamg%@c‘ at RlalorPdoRlHohs %P FB@‘i ati (96 Bt Qgﬂ:sﬁﬂg oP@@ Pa

cru t ana YSI'S were he sane as crib
(10@@11;:) anaa rétid oftmtdad ges tts cude éeer:hc»fédo wm%n%fﬂ 089 lSé]FB) the

S TE b BLLGER CRIBL05, T35 oL Lt e
fee@f At RnpRARLL L 35 PE ¢ QIR iftsame pressure and ratio of hydrogen to
crude feed, the reduction of crude feed MCR content was 19 wt%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals.catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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was positioned at the bottom of each reactor to serve
as a bottom support. Each reactor contai ned one

W@ omsactebng zone. After the catal yst/silicone PEr/DBze4/042426
m xtures were placed in the contacting zone of each
reactor, silicone carbide was positioned on top of the

to Hh@w"dxaﬁipuea GlezoAgirdtOtthat tdntateafla spude gecdngith @ redgtvedy ldigh
eat zone in each reactor. Each reactor was

TAN éﬁ@&@f O oVith enerpisRorg catabysis PEOGUesY the saydspseruchveile

mant&gi?li g}ﬁe ERIE %ee‘aﬂf)fa?élq)(aﬁa' QO sthbiit Rp&ﬁi‘\%ﬁfr cﬁgcpv%l T net
contacting zone t ottom support he crude

hydfogeiuptalse. CRei¢chedt ﬁdd@/\pﬁoﬁuﬁ@wpeﬂiest\fvme cbinaktyZes of the kirae

resence of . hydroge s. A catal silicon _car bi de
Propgytes @?ﬁw(%d%f%esﬁ Haile s%@—‘giefl.%w@aﬂeéy éepcraﬁe PIREUG Ware ifhin 20-
30fyC tﬁégﬁné& F%@ébﬂ%e%ﬂﬂ%%éd‘ ng zone. For Exanple 12,

e catalys he vanadi um catal yst as prepared in
ExS[rprtlﬁcally, Emhoﬁwamﬁl ablel3 padhhef thaemdy stodmets wasgroduced with a

net I3l SPike S9HES e el CREEhat Nor B Eara SR dvehproducts

had 6Rhedrysd TAR dTa@ RREEA IR ORI feedt-ahf@n goahg&fom Wi/V content of
conditions for Exanples 12-14 were as follows: ratio

at mest Glyepbdie noteloNY Neostentie! theedp fasdi whide mnﬁmlng@e&va,lne for
00N 00,SCEB L an ssure o
the i 83ONRENE o4 o et iR oty B BLOERAS ss.00%

of tH&&afh&uda donedne oETHeahde fedl. 3AD erag VGO kdnieedt eaclpﬁﬁd@ﬁroduct
mai nt ai ned at 343 OC for 120 hours for a

was t1é§d|1 7‘?%9#"%@ WEQeoma of thercsudersedy) Th dirge Al are vty afisach
cm@%dﬁ%{ JWEQI fﬁ@ E‘?ﬁ% %? ﬂle"l@ﬂﬁ% h«? ?rﬁlgé g%ﬁ?%ﬂ?ﬁ% dl&osny of

rogen actin
eachoetida pmdmr:t Wasrat medﬁbﬁthy&szhscsglgt cﬁi’the timdexadpl e 12,

Dlsﬁ?ﬁ)tutlmi @ﬁﬁmﬂfﬁkﬁol’é@ﬁam@te@ oﬁ' @R Q?eagtr Hm 12 Velth %‘[]Qllmal

NMbANsS (1o, 9-1o. 7 SUFDB) and the crude product ad a

_Ldrmﬁ_mmmﬂf In@namr@esd 2514, Eaphaﬂm’fpﬂ appawrtusdexdeptyfor number

EoMb RS ki ine ot 56 st 68 Siding Bimogasech spalarogu

sepdr&liod h@&hgeadd thﬁﬂéﬁ)r&m{ #MalyRiOwére Nie A asQedibdEBExample
to 4.0 SCFB), and the crude product had a TANin a

5. Albersdysts piereomixed veth aor eswak vebume of sijiepToepshidep Tk erude feed flow

to eahcﬁ éé‘ﬁ%r%s'fﬁgn ?ffé‘%g g—@q?ac c{:lr 8% b%%wc}ﬁé} i n’gl%} Sl(hg%n carbide

ydrogen was gener e rate o
was PotBdnediLat Itl’(tgbcﬁt@m aitdach geaofor tdﬂ&rifibr zu;dfbh e dt&ﬁds%ipdrtt Bach reactor
vanadi um cat al y ner ati on ydrogen during
Conté’élﬁg 98¢ F%acémg&a@e | §§§r He e%lg 1icong @an%&edmxwrﬁwere placed in

the &%%ﬁﬁ 76 cff(e'agl?retaeto? 1 RBRY S bk M?BQQS&&W&P 'ofthe top

conven onal processés to inprove properties o
contdctﬂgdzwan tafjbdead spes andTﬂneseuve @s b pesheat zohein babgeactor. Each

drogen durin tend decrease the costs

reactf 38 Geded g oo I GUL R B (GG EAGE P g csponding
to tlférﬁﬂéiﬁatf z%%g e E!?ntﬁaﬁlg%hé( bele Mdﬁ%ﬁﬁé?lipﬁﬁhc ghe '(:Mﬁl'é feed was

produced a crude product with a TA at was | ower
contadtech witheadbndf the caﬂahvsts ri the ppesesieecdf hydogeo gds.f r om t he

| n% tﬁy&/lmhcon%gr%e LSUiN urEa ?A(y csnt13 ) was positioned on top of the silicon
carbide to form the contacting zone. For Example 12, the catalyst was the vanadium
catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Exanpl es 15-18. Contact of a Crude Feed Wth a
Vanadi um Cat al yst and an Additional Catal yst. Each
WO e@sherseappar at us (except for nunber and contPEI/USI004/042426
contacting zones), each catalyst sulfiding nethod,
-each total product separation nethod, and each crude
pr tma ebntacnﬁigmnsltfmg ﬁ)rtﬂitempm 2&& wasas fdikvs: ﬂatMﬂi@Hﬁ)gen
catal ysts were mxed w |g|con caFlBldein 1
to ﬂl\‘?&ﬂlﬂ?éefidaﬁrP‘éldé‘# topthg geactor gyap; léBiN P00 SEEB)pEHSY was 1h,
I S f:
ond GEAEHY Bh E O NP (RN AT S ef#?%%h‘%ﬁﬁf%%%g% P AR B g mentally
to 34°C¢ (S 015B} dvemagleribd ef timaahd mairhihed arB43Chiod é20vhsurs for a total
osiggk&gﬁggat the bottom of each reactor to serve as a
drt. Each reactor had a bottom contacting

Z ONR A Prbddcts QRIt&OME @Sﬁth&ﬁl ZR08s arff W&k séﬁb@ated as described in
catal yst/silicone carbide Smoxtures were placed in the

, Examplﬂfadﬂ ¢tiydrogae uplake duritg ¢cmmt;tmg was [detiepoimed ferrdachl eataslast

syl bR dpud By Boptr o IR B s el and the crude

produ@ﬂﬁdcarTAﬁa% 72 A6 BXampRsS1 3, ﬁadﬁxardgreh@paﬂcb REHR e 8 range. from 2.2-
furnace that included four heati ng zones correspond |(22_05

3.0 N fon él?p9éﬁe7a$CEBh and thserydapredist hed & AG N Bresnge frany
bot t t
R S
cataty@@ nétd@ldtd gen &btakafv\&ls Y54 rank® ﬁEnmUpOSeNﬁB/m a0 0adinf indna0.36
st/silicon carbide m xture$45 cnB) was

SCF&;@A é{ oRER)- iand theecrids Er@ﬁwé@ﬁ@ adihhén %Eﬂ%e figi $2tte.
oo
gr ghéééirle ot i fglggrﬁl tpg %b@uéglr?flﬁ P kaﬁggggmt%%w%ted that
hydrogeadisi g&rreaitca:l ytshé mitd dEIENazsf] 66 SﬁEB)ldueng téntaaBig of the

erndfged R s Ve oyt JEnFRhPE o Las B B ePHr R Sl s

less ﬁ?&%g% HRAREd {OMRE PrdcBsd BRiPOLS aﬁfﬁrﬁ&ﬁﬁ 3Ehi d}Gg@rPﬁb%d in.
th the additional catal yst being the nol ybdenum

con\mtlangl procpssepr Jm:prbve pmperttea msmwmqu& Eﬂaamﬂugement

e va adi um con_carbi de
for s g™ ARt TOBHTISIN T PR AR r Ry Pty ditae
Ex ayddit®ndily, cofitagdstithé omat feedtvatlybt holytideand/ vahxditifheatalyst
(30 cnB) was positioned in the bottom contacting zone,

prodmc@(ha @lhxée nepdpet Wit TeaY thatywes loaventhapiiee TAN of the crude product
pr epared in Exanple 4.

pro#ﬁé&/ggﬁgg%rﬁngg&%ﬁ ?{{H‘fﬁt"ﬁﬁk@%% carbide mxture (30 cm)

ExanfiflesI5s18. | Ooetelct of 4 @eud@Eedddmam Va&diunﬁCatahLdEmdphe

Addilnan T ach 556 o8 FDRRHES (ST COhTBIN I Sl ppent of cotacting

(
on AR L 1 A 90108 RS LS
crudEgloddrcbanaFtss wdré thuasnfeeed describheé it Banople tSheAll esdalysis were mixed

..The crude,feed fl owed. t heat _.zone,
with SRR oo Db g Aoy CHEHE 1 ARartsarShamless
othe?xk}f?,@ Hdicafld. (1R IERUALAT flow e eschUeiotdiSRes Y6 t}feotﬂg 3¢ tRGeactor to
each of the catalysts in the presence of hydrogen
the lgzi@m @ohe sationgSidioon canbisiesvas posidiandt atiamipittonnef eachgeactor to

serV];: gls la%g\ﬁém rsggport Qéacﬂ )feac?ogl1 %4d a bottom contacting zone and a top contacting

zone. After the catalyst/silicone carbide mixtures were placed in the contacting zones of
each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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gas to the crude feed provided to the reactor was
160NnvnB8 (1000 SCFB) for the first 86 hours and 80 NnV
W@ 206/086FB) for the remaining time period, LHSRCTES2004/642426
1, and pressure was 6.9 MPa (1014.7 psi). The
contacting zones were heated increnentally to 343 0C
Lindb&pQuitae theeihchdpdfoaud Heaiingtzones anctspmididgtiorthel pahead43ne, the
OC for a total time of 1400 hours. These exanpl es
tWO ¢IIRFNEE £9RSS: gB‘m‘ﬁéf‘PW a crude feed with a Col um

S ff?éa%h eﬁﬁh;?lte}’tﬁé VRIS cé’tag@% RasSpréfardd 8¢ ddsBybdLOn E’Mamgle 2

a nedi an pore di aneter of i N conbination with
and estd iwithohe hdditioral gatelybtavi ng .a pore size distribution

i di . di f 0- A

o e 4 Srrel gt R b o B bR RS s
pos1tﬁ’(5rféﬁ 48 theWottBmoRRelikd Ssnet ath the ﬁidit'itﬁrﬂg @ﬂaml &tﬂ%?ﬁe to
he sane g{ operties of crude feed, le only angi ng

molybﬁe@m chta ﬁmrﬁpaged)bhéxe rmtb@bdctspeb,edom Ewrxh #déhprandsm

reI tiveto [t

cata Xgés Hljcone g’ﬁb&d" ur% &I%L?rgzg Jias (f)ﬂsdp Ol}e& 1§ ttl:]:evtég %ont%gt?rrg zone.
hy gt BgaRple P6 Aseadaiti onhiecaedl iRil{ces dartbitke Iﬂhaﬁé Y&em?) was
Specifically, as shown in Table 5, FIG 17, the crude

poswr@éu% therhpsfom cpafachRg agnenpith thesadditionaheataixs hsing the

5y 58 Ao PP 3dod o Fh AT PS5 g

cataltg‘/@ljfkhlﬁﬂm cafbidd mivvst (20+8fn’ Jaresoyigienedorthetp cohtaatmmte
50% _and VI scosity, of atzflggét 75% r el at H{ t0 the s

pr SpExamRlg 145an additiongiyeat icapemixtEre| }W%S RQSE}H’éled in

e

e e

catalfyetexs prépareian tixasiple 4. HEhecvanddiupr mahait/smconl eabitleumidkarre (30 cm?)
non-catal ytic conditions (Exanple 18) produced a

was Bpsitipped 1 ¥}leﬁ'°P ﬁ%&%%’él&&ov? 'scosity and decreased AP

9r &YEkam 1@ I1 8ip J)f@x@t @1hREVYHE TR horitid) NP ok, BVE m idads (30
the cru From the increased viscosity and

cm )dwﬁeas@@mdpnegqhammaytmgmnmy be p035| bI e to infer

R 0e L PPLAPREAAREL P28 L B v
in TABA¢ b.OMIS. L7ASMs fdde tﬁ@t@b&ﬁ‘&hmadyﬁt"ﬁ{&rﬁdmﬂfeb@ €ovall drysdisthe
were the sane as described in Exanple 6. The

prehpptgpae tpReonsicting Eors; ba@oméea@ctmgezqniesar@doqﬁﬁmr%l@p@ﬁ efthg
reactg),lr.al" e}@md{;r H%%d gﬂgtc@ﬁttaétgg wﬁfﬁréghﬁ b%ﬁ gﬁ t}fegirgs%\%de

|o 0 gen gas to the crud
hydrben gaaﬂoﬂtacma@ccikﬁﬁldﬂﬂﬁoﬁh'ﬁch ﬂ:f)dlﬁ)plS@EBj as i]‘oﬂews uraﬂoM&ydro gen
psi), and te

gas 19 Hde %ﬁ@ fmé%e%éh%rﬁict@wreg%% S 3000 SCFB for thefirt 86
hours L& 80 NMﬁ-iﬁaglreb%c fhhfe Eéﬁ%\(nﬁg &iﬂ%&f&ﬁ} %Htsfgf\g%sv\ﬁﬁ ¢ and

I ncreased ov a pe |od of time™f
pressvae masd9edPa(1012. 7rpsi). flde cdBtabtong mneawdretlteawdtinmembﬁadly to

' d t .7 h ad i nt 4 0
343 {6 s0Hh Giie befifa axiifsioud sBMeiiEd 8 Ble Cpfiba el fiadinie of 1400
hourgnal yzed to determ ne TAN, viscosity, density, VGO

content, residue content, heteroatons content, and
c odhesstexafples tamenstratenthatgdontact of a crude feed with a Column 5 metal

catalyst having a pore size distribution with a median pore diameter of 350 A in
combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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salts of organic acids during the tinme periods that
the LHSV was at 12 h and at 20.7 h 1. Average val ues
wo erosobsepr operti es of the crude products are BODWA2004042426
Table 6, FIG 18. As shown in Table 6, FIG 18, the
cr de uct .f.o a .,reduced TAN and. a
o S BRI Gy S vATREORH PR ceiat. iRty sman
hyd%%&?@ﬁhﬁ%}oﬁetcﬁﬁle%édﬂ\@asf&%gwe&h' le the APl gravity of
e crude product was 104-110% of the APl gravity of
th§P@<rlﬁ©Félﬁ aethown indiabletS, Fii 1/, die wvinie produeides & d AQof at most

1 R ROGRE RSP bGP 1, B A et
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gopirast, RI ucf prpduced nder pen-gatalytic spndiens Epomple
18) I?lfodﬁééﬁ B@ﬁct GRMRGEasRl VIS@?‘S @ﬁdgﬁccfréﬁxﬁ%ea zﬂfdl Lgrgﬁt elfiGe to the

e sul fur content o e pro
visc@ty It Aot grmetysaﬂthmmud@fﬂedn Frah thehiecreasedevidcesit; and decreased
Exanpl 6 .and 1 rat t hat con actin
APLGERA a3 s e Mt oKl mion @b b diPn of e e foed
was ii8ate@nt acti ng zone is greater than 10n 1, as conpared
to a process that has a LHSV of 1 h 1, to produce
Examplescl 9% rGentaetofig ¢ i rsed st V@ s A1HS¥. Thheommtingtsystpms and -

tiyel chan roperty o rude f
the cia?a&}(]s%s WEE tgef p c:d(;)escilr g JEX EE %%1 f;]e Oa ot 11 Properte 1(66%& (irude feeds
are [&tddomsTabless mqs | The PSRERES cofdilienPRElQE Iifﬁ!?bvizsﬂ aitatio of
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(700@% afiplike toodl rahtime. {mEkdmpleds) the Mmﬂﬁl@conﬁmhgms iricreased

a e Feed, at riqus.Contacti ) r res
OVer@d??F‘é’g ?@ tgld heaeg%?%émé ﬁeuréa'fwé ’tﬁ%ﬂ the
LS eRa$ irﬁ‘?élséd“to Boanp! ﬁlcﬁmalﬂfh@néard% Q@ 7fh‘3]ef3r bawbag. t he

properties listed in Table 7 19 was added to
t hén Exgmple 10hthe meubmdmhwa&maﬂmﬂe@dmmm RAN, wiscosity,

densbty 9%?‘%@&1%?1 {40 C 2} ?Ct 0 grggxitt érgld-[(tf?h PT"&/BF {21?5 in metal

saltsCTdk @id NYIZONRS tﬁ\@tﬁlﬁe 99@6@&5&[ tﬁé LHSM w5212 b and at 20.7 b
tenperatures. Contacting conditions in the to

Aveta@ﬁ valees fry theoprepatieseoighe twide prastucisfagshaae in Thgl_t: 6, FIG. 18.

t | n 00
PRSI 7ie 50k OB FRhRE e REF BRIkl diee
TAN[ é;Q‘D@reﬂGE@) ws@@iﬂy ﬁﬂa&ﬁ/& 46 EheVBANGnG t}M:’éisc(olﬂjl éf theRaidk feed, while
Contacting conditions in the bottom cont acti ngfﬁzon

the ARl gravisy pighe gsie pradust wess10f-hl0Ye of bepdlriity qlhe ¢rade feed.

. _ ]
o Al A ROPACE B80S 8843 A AE0R Al T Ll
MCRrost@ gdvasphdiehdiacon el wasredated 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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The total product exited the bottom contacting zone
and was introduced into the gas-1liquid phase

wGae@anetee? . I n the gas-1liquid phase separat or, P€T8S2004/042426
total product was separated into the crude product and

gas. The cr.ude ro uct s periodic ana
potasgume wﬂwg FRfy eh#anest R% %faﬁ? J[é%ftl co R?étr(gﬁdjhe same
metaly Ve URSCra® febll emé QRRE ChftSntVr 1% aﬂse gfoad@t%ascﬂ@t@% 8fithe sulfur
during the run are listed in Table 7, FIG 19. The
contept ofttbe trdd férld a TAN of 9.3 and a C5 asphaltenes

O s PR e oy SR ARRNALELGNER: RS L AMLALa cuch

that a@ﬁSVﬂEﬂm@% Heoa BBt zasRh MchRPABn A0 o ad c&ﬁpa@e&@% process
rans_of gsphal t enes permglan1of crude product .

that h@s aé&b%épf bhestommt@ﬁ pn@ﬁ profictsrwidlesiprisEDropeniss. Abe ability to
selec{f@eﬁ% agn {)%:?t c—I:c{3 é}ehqél cg Qélﬁ{}; mpgée \Febg a&ésumgqgater than

and so

10 h't divaythel eornaamgqiromsstoaie p’ﬂ’f@tmécgﬁi) aksdldef edicel sizentletiie to
of the same netals in the crude feed. The TAN of the
comrpsrgighy gyailagla vesseds- 4 smaler vessel size Ry alta the treafmert Qfge

disad(zgtﬁgl%‘ d%rl?deg% He Bfforilneﬁ ap roghl&%%@ﬁ} \%t sginegﬁggtgﬂﬁtk '@ﬁ)r

contacti ng ermnst ra

examiphey bffghcae facﬂsttesh n this case, top) cont acting

contacf ﬁ?@sﬁe@n@ﬂfd&ﬁ@@a’c&lpﬁs W%EH% 'sﬁﬁe 9§ d&éﬂ?&ﬁ'ﬂ%xta £S6. The crude
ent in the crude product relative to the

feed I@aymmﬂht erepsrigasiistedtin deble Han G weraddeddel thei tOIPl af 1hy reactor
reducti o

and o S0 P SR e B SFhG- Gty e BRReSE

hydrdgefiR@pidusea eiiutlE proRinti. alhe twbebnR¥@iEldes Wefbluiletddl dtdifferent
the total potassium and sodi um content of the crude

tempgfaEkiet from Exanpl e 20 was enhanced rel ative to t he

r e(%ﬁ(fédtlgg 08£d1 Bﬁ"s ﬁlc{fl@{o E}%ﬁ@é@ﬁn@ %é Qsdfolﬂ H@V WQ.J: 1h?;

he cru pro duct front a re |ve
tempeatusd anthe copuchartdedag zometads 23510(?@11((500 AT X tauatdo sﬁlgkdlrcbgehyo crude

T 0 Sy AU SCER) Af pretire o 461 TRG (10ke) B o

r G(E%\fe?étmgfcoﬁclﬂﬁoﬁ‘é HhdB b HiadifR ng%he ﬁz@f@a@%@&v& flE’FISV was 1

exanpl e, "C5 asphal t enes and/ or tals salts of organic
h''; tengpedatyiretin die brattomn eortiatidgmone was 3 v 10 W0y Fprasratindf ydrogen to

T LT W IR e T e

Rermmatal plodiftles@ed %%Hﬁﬁ%oﬁiacﬁl@g’\%neta%WS ahtddRced infhe
such conpounds to be renpved before they plug and coat

gas- llqhei Iﬁas%ﬁ;ep@tasor tlin érxe@@thwdmasa segatatog, the taalgirodyse was
er at,l tures .t hat,, are
separfB ¥ FieSerol bRt bt (RO SRR WA B BBl Byzed o
deterdhine TANtAGIC Qkplltchdsdenfeaed and a Catal yst as a
Slurry. A bulk netal catalyst and/or a catalyst of the

apprarege vabies for. the propsttigs aﬁgrude pedogt obtajpedhdurgge the run are
. r
st RIS FRE! 1 O BB OF pl PO TARIGR £ 888 BNl el Qe
of 0.055 grams of Cs asphaltenes per gram of crude feed. The crude product had an
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs
asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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and reacted under the follow ng conditions:

tenperature in a range from 85-425 0C (185- 797 OF),
w@r@ssorsed i n a range from0.5-10 MPa, and ratiPCD1S2004/042426

hydr ogen source to crude feed of 16-1600Nmvn8 for a

period of time. After sufficient reaction tine to

pr orheastat Ehtdit uﬂﬁoﬁgmﬂ@hd sédi@mGh Weridedskaaiict ivas at most 53% of
separated fromthe catal yst and/or residual crude feed

the tpdgl ggnignisefishe sameometalioatls gyde adhThe TAN pf the eruslg arestuct was
u ugt TAN
o oL 0% LR LIRS ORdRIOLE e TN, DY o PRl s
durﬁgmbﬁb&tﬁrges content relative to the crude feed.
Furth nodi fi cations and alternative enbadi nents of

vario 05@5@@@ & Bramplgs § ApbAL-ihaNingia firshidn Hppeaserop) entacting

‘temb@2REe ﬁxﬁi 515820 BwkDGafttle doftabdif eﬂ{g E)aﬁﬁr% FRRCLeLRd @ﬂ]thls case,

ccordlng y, this description | e construe
bottioin) zene @hdsvte enhdtr;ceahnjredactfomroﬂﬂa asphaltposeohtenemcthe agide product
rela%hose skilled in the art e eral manner of

¢ 1ihp §s gepbaliepes CHVSWtc?fd efeedt o be under st ood
t h@&d&ﬁ&laﬁl?rx%ﬁu&fontdﬁhé wﬁ@aﬁ bpﬁleam\mnaac&aﬁ@ép&ﬂ B8 acids was

herein are"to be taken as exanpl es of embodi nents
enhElcedwsing camtbllvdttempehradijictratiglab §or exangde, froctuctlbm gethe total

illustrated and. d i bed, herein ts ses
potdsS AT B SR 3T erirae prp Bl P BCLAAmAtR 60 RS Rt
relati®y tdfe bdubliGesk the Qﬁﬂ%’é@é@ﬁhhﬁ’md%bhmﬁﬁcdﬁ@éﬂt dre crude product

apparent to one skilled in the art after having the

fromp dpample @vith kirelatiealy ponptand prude feeddotiahprodustapixtuth stabidity for
eacﬁrg,ym@ e rgg ea’s,lﬂeé Eg Pe\La(maent s described herein w thout

dep art spirit and scope of the invention

as (ds&ﬁg:ﬁ ldiﬁii térfipdrin@rd off d sl coptetiag B‘Bne(hllow% rkmeaﬁ of thefigh
nmet hod .of producing a crude product, g{prl sin
molegiaraweighfompe QI E 6%1315?“%9? OEaxeﬁﬂlwitg of grganic

i PAERIER AL RUAORER PG B ko

-of softnﬂm ami/mdsmkmess (do1l éxguipte, gus endfoatards5 RefRosulchf Bheb 1

controllin ontactin i ons
coma ) S HCTBS L SSEPDO Bk bt Mg Rvgefpra y plug
andBhQ6é @aalmg §héby ﬁfatéahi&lgl_mq% &ﬁﬁa&aeélys@snop&addgeat ﬁfg‘ﬂgle
feed during contact hod as clainmed in claim
temmeraWrtbzitmr@p@ltmned@fter Tdiﬁ firdi eontactalgyzoms. conpri se one
T 2ql U the erl.o C Tab”:

1ct of 2 Crude 2 b
; LY Qifricta
cataﬁysi,@ndmt a%efsalys:i of'ter&apﬂSﬁbatfbﬂ (a@ooi -glgm@ﬂs 6110.62-AigMnds of catalyst per

wherei n_one or nore of the catalysts conprise one or
100rgnas piethe c81de dend) @iy uromesmbodBngmay, ibg glugriachwite therrmdsy feed

andj&%i’lﬁgirunqglr tﬁo g&as cg g‘?f}?g éon%n%n}%rera%)ri o \%ﬁé;n%gq' r?%(l)g? tll% ¢ (185-

797r?ﬁb prafutt iea eatgalfixsi 6.5cH0MpPa saddvanadf hydroganl sphicte mcuﬂﬂude feed
%%sten_,, or m xtures thereof. 5.  The nethod as
of lé W &y ReFiod oA fims. Afier syffisieat feagion tdge to orRducsribe

cru«?.?gjgo&:@rt ahy Shige Erre ubt iF Qéﬁ{%édzﬁoﬂ'tﬁé Ea{to%}: WE) sthu%p&uge feed

I 'an ‘por e ter o e pore size ution
usirgta separation apparatus such as a filter and/or centrifuge. The crude product may

bave 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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| east 60 A, at least 90 A, at |east 180 A or at |east
230 AL 6. The nethod as clained in any of clains 1-5,
wob@sesreat | east one of the catal ysts has a pPCEUS:02€042426
di stribution such that at |east 60% of the total
nunber of pores in the pore size distribution have a
of tpmhéngthasveskdled\in the ant (RO ghnerdlbmMned6f dhrydig & the Bivedth®. It is to
b %gpi?ndﬁgrehd%anetfr..7. The E§thod as c¢lainmed in any
© Yidepsiogdrat fhegstoripgs of thenygndion shpwy and deserbed heselg atato s, taken

as afhpldd®f &%B&ﬁﬁ%ﬁts.r & &its AGH Q%gﬁ% gl?z{rirak}‘é%‘tgggtﬁufeﬁ f{)lnthgse

range from 1-80, 5-50, or 10- IcC nmeters
" illugfatechandteserihed hieyedin, pgetn asdprocesspemay bibiaversed and odrtain features
rude feed. 8. The nethod, as clained.in any of clains

of ¢ Yt be Wi [RenP s a4 Be SobAueatss o skled i

the B \6€eBh4vMgthe Bakdiie BE i€ ARERR orPOYdh QinVERI &P r@}@%ges ﬁﬂg gé‘made

. sumof a crude feed C5 asphal tenes content and-a crude

in theelgmptrdessribechberpin v§thaut deparigig Gowrthelspint adsebpdst the

. t; and a crude product MCR content is

]nV%ﬁgH%%gagﬁéﬂigﬁ%ggﬂkﬁﬁn%SWH?%ions are also controlled
such that S is at nost 90% of S, wherein C5
asphal tenes content is as determ ned by ASTM Met hod
D2007 and MCR content is as determ ned by ASTM Met hod
D4530.9. The nethod as clained in any of clains 1-8,
wherein the crude feed and crude product both have a
C5 asphaltenes content and a MCR content, and the
contacting conditions are also controlled such that a
wei ght ratio of a MCR content of the crude product to
a C5 asphaltenes content of the crude product is in a
range from1l.2 to 2.0 or from1l.3 to 1.9. 10. The
method as clained in any of clainms 1-9, wherein the
crude feed has a total Ni/V/Fe content of at | east
0. 00002 grams per gram of crude feed, and the
contacting conditions are also controlled such that
the crude product has a total Ni/V/Fe content of at
nost 90% of the Ni/V/Fe content of the crude feed,
wherein Ni/V/Fe content is as determ ned by ASTM
Met hod D5708. 11. The nmethod as clainmed in claim 10,
wherein the crude product has a total N /V/ Fe content
of at nost 50% at nost 10% at nost 5% or at nost 3%
of the Ni/V/Fe content of the crude feed, wherein
Ni /V/Fe content is as determ ned by ASTM Met hod D5708.
12. The nmethod as clained in any of clains 1-11,
wherein the crude feed conprises one or nore al kal
netal salts of one or nore organic acids, one or nore
al kaline-earth netal salts of one or nore organic
acids, or mxtures thereof, the crude feed having, per
gram of crude feed, a total content of alkali netal,
and al kaline-earth netal, in netal salts of organic
acids of at |east 0.00001 grans, and the contacting
conditions are also controlled such that the crude
product has a total content of alkali netal, and
al kal i ne-earth
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nmetal, in nmetal salts of organic acids of at nost 90%

of the content of alkali netal, and al kaline-earth
woredoalogiebn netal salts of organic acids in thePCFUS®04/042426

feed, wherein content of alkali netal, and

alkallne earth netal, in netal salts of organi c aci ds

is as determned by ASTMCNeAHOM ®I 3 18. 13. The net hod

of claim 12, wherein the crude product has a total

content of alkali netal, and alkaline-earth netal, in
1. met Aimathdd of mbdmimlbmdapmdlsctoéoraprismgt 50% or at

t 5%.0f th t of al kali
o RepePhn AT Ay pRe PSS s BithSPserce o g injdrogen
soufda th Bﬁ‘ocﬁwgeot&ﬁﬁgduc% - mﬁld@ﬁﬂa%&sprsa@t pibréif t@@&u@é

clains 1- wherei n the crude product has a t ot al
prOémt@ts mhqduéwm(ifﬁm\at%fﬂaslsot@ﬂaMP@ ®d 15. The met hod as

d
f erglk et G st B HRGR S it contact, uptakes

hyde@g&@@wséleate@fa@e fohghibityhasd ResthEeH af the cAMY Féedduiing!@ntact.
has a Pvalue of at least 1.5 during contacting. 1

2. TheThaempibed as cleimgdin¢laim lambemn enegrrgore-of the egiadyes pomprise

one. 3}%&% lﬂge?alg ﬁg ¢ g %al(bt %q é Per?hdfOTAd 51'1 NSt rﬁ&gt
£ SO R P PR E T RE S S

on - or ore
nﬁ]ﬁﬁlh&ﬂoiaﬁleairmdfediohﬂnﬁﬂll@fnetdlﬁl ms 1- 16 wherein the
nmet hod further npri ses conbining the cruyde pr oduct

- wi t hhexmethgdies ¢ Hﬁ@edl 1y clag@ bavb@rea%ow orgnerecH g Catalpsis eqraprise
oneccf lﬁ?(g‘ fnge%is i f@(glginﬁ é’&fecﬂﬂPecﬂ&i ’f‘? 96 Y8 oPERAYShorR cofhipounds

tai na alnmed 1n any o
ofmieaxrmr&()ohﬂhn &metabs nmet hod of producing transportation
fuel bricants, or chemc

t l.s
. conphe BERGY BT SeEEtingt sk SeTcih SRR seringR ch U5 escomprise
Vanﬁliﬁhffﬁg)lj'mieﬁlhrﬁ'tﬁhéﬁen P midtdfesTRbyrd as clainmed in

claim 19, wherein thé processing conprises distilling
5. t heTly mabog poelaimmedin anh ef bllaemﬂ#nwbergmeat (bﬂasmneeof the catalysts

di Th
hasch iR 244885 Widns Floiph S iadt: fnEnfis i diftibution ofat
leadt A rAQtat RAINOR, at least 180 A, or at least 230 A.

6. The method as claimed in any of claims 1-5, wherein at least one of the catalysts
has a pore size distribution such that at least 60% of the total number of pores in the pore
size distribution have a pore diameter within 70 A, 45 A, 35 A, or 25 A of the median pore
diameter.

7. The method as claimed in any of claims 1-6, wherein the hydrogen source is
gaseous, and the selected rate of net hydrogen uptake is in a range from 1-80, 5-50, or 10-
30 normal cubic meters of the gaseous hydrogen source per cubic meter of crude feed.

8. The method as claimed in any of claims 1-7, wherein the crude feed and crude
product both have a Cs asphaltenes content and a MCR content, and a sum of a crude feed
Cs asphaltenes content and a crude feed MCR content is S, a sum of a crude product Cs
asphaltenes content and a crude product MCR content is S', and the contacting conditions
are also controlled such that S'is at most 90% of S, wherein Cs asphaltenes content is as
determined by ASTM Method D2007 and MCR content is as determined by ASTM
Method D4530.
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9. The method as claimed in any of claims 1-8, wherein the crude feed and crude
product both have a Cs asphaltenes content and a MCR content, and the contacting
conditions are also controlled such that a weight ratio of a MCR content of the crude
product to a Cs asphaltenes content of the crude product is in a range from 1.2 to 2.0 or
from 1.3 to 1.9.

10.  The method as claimed in any of claims 1-9, wherein the crude feed has a total
Ni/V/Fe content of at least 0.00002 grams per gram of crude feed, and the contacting
conditions are also controlled such that the crude product has a total Ni/V/Fe content of at
most 90% of the Ni/V/Fe content of the crude feed, wherein Ni/V/Fe content is as
determined by ASTM Method D5708.

11.  The method as claimed in claim 10, wherein the crude product has a total Ni/V/Fe
content of at most 50%, at most 10%, at most 5% or at most 3% of the Ni/V/Fe content of
the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.

12.  The method as claimed in any of claims 1-11, wherein the crude feed comprises
one or more alkali metal salts of one or more organic acids, one or more alkaline-earth
metal salts of one or more organic acids, or mixtures thereof, the crude feed having, per
gram of crude feed, a total content of alkali metal, and alkaline-earth metal, in metal salts
of organic acids of at least 0.00001 grams, and the contacting conditions are also
controlled such that the crude product has a total content of alkali metal, and alkaline-earth
metal, in metal salts of organic acids of at most 90% of the content of alkali metal, and
alkaline-earth metal, in metal salts of organic acids in the crude feed, wherein content of
alkali metal, and alkaline-earth metal, in metal salts of organic acids is as determined by
ASTM Method D1318.

13.  The method of claim 12, wherein the crude product has a total content of alkali
metal, and alkaline-earth metal, in metal salts of organic acids of at most 50%, or at most
5% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
in the crude feed.

14.  The method as claimed in any of claims 1-13, wherein the crude product has a total
acid number (TAN) of less than 0.3.

15.  The method as claimed in any of claims 1-14, wherein a crude feed/total product
mixture is produced during contacting, and the crude feed/total product mixture has a P-
Value of at least 1.5 during contacting.

16.  The method as claimed in any of claims 1-15, wherein the crude feed is contacted

in a contacting zone that is on or coupled to an offshore facility.
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17. The method as claimed in any of claims 1-16, wherein the method further
comprises combining the crude product with a crude that is the same as or different from
the crude feed to form a blend.

18. A crude product or a blend obtainable by a method as claimed in any of claims 1-
17.

19. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 18.

20.  The method as claimed in claim 19, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

21.  The method as claimed in claims 19 or 20, wherein the processing comprises

hydrotreating.
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