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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE

PRODUCT FI ELD OF THE | NVENTI ON The present invention
w@ewsinelolry rel ates to systens, nethods, and caP@l/yS1084/042647

for treating crude feed, and to conpositions that can

be produced using such systens, nethods, and

catal ysts. Mrre particularly, certain enbodi ments

descri bed herein relate to systens, nethods

c A BSYEMS, M ETM%r%NQrCMAi%ﬂ@ ) QI%BBQIBUQUN& 4AICRUDE

product, wherein the totaPRIYIGE: i ncl udes a crude

product that is a liquid mxture at 25 0C and 0. 101

MPa_and has re properties that are changed
ﬂ%@u%ﬁuﬁgﬁctive property of the crude feed.
DESGI@GE)RSQ}{ et At ERa N1 S e st hal m@tﬁ&@s Qﬂ@céﬁﬁlysts for

more unsuitable properti'es that do not al
treetingleside Geedeargicio nonnpeatlblys thatenag be mrcachhcecbusugg sucésswdms

g c nt i facili .are.cqnmonl
mgtBodi LT i i SEred BB R A iestein elate to
sy§Bs| MEhHAE aREEAAIGstS RIFROARAEISN b @ truae Téddi tb Wtt6ral Srolii®, wherein
total acid nunber ("TAN') of the crude feed.

th@owmma@ehud@& verade modhctabatds adiquid mpixhirg At 21 ard/0.101 MPa
te t
onf B ooy e e e Re it AR By of me

crédedes. Renoval of acidic conponents from

di sadvant aged crudes may invol ve chemcally
Ww&ent s with various bases.

Al e(frﬂaéseth%ft 'ha¥€ 5{1‘9 (§1J 0re Lﬁﬁﬁlgagb?@ﬁrop@}n@é thal & n&eanﬂéﬁcﬂ? tfides to

transportati on equi pnent OCESSI ng equl pnent .
be'EbmdiﬁleaM))f trmpm@éd Oﬂpfoe&ssd agihg H@N&hti@‘fall éqilitiey olry esmmonly

significant expense, and thus, the use of ‘
refepd it iReIACTUdSE al in exi sti ng equi pnent may -

not

B A e R T R
acidi rnmehea (T 8T dithcesdbiEbdr Elstadedtcw@s suidh/ amelatlvely high TAN

rocessing of the vant age The use

AT ) BTN 6 ETHL SO G EcrePece Ly S upoessing of
théjél%’dvtaﬁtagécp&%&% A S it gérhp(t)ﬁé%tsq’f@ﬁ dis¥d@ntaged crudes may

products produced fromthe crudes. D sadvantaged
inerlveleenotdlymeytralizinghagidic &pmengntmwgh veagus| basesf Alternately,

{
cofyppraesa e ik B Jee s e IS cARBsh s augessing
e li t. CPRY @RIJf epbsidrdfdslstdnt Bital BisavaeagighifimtERBense, and
ten contain organically bound heteroatons (for
thlesx thepise of g@rqsaﬂn-re@lﬁt@gtemetabmxmtmg @g@ﬁ;nen@gwtdm degirable.
Ano ur}‘%ne'%l%cft{o iBifRo 0 f'n'a %1 oq"g oﬁgw ﬁ]hﬂﬁtors to
I};\ VEIrse e on cat al ys?’s. van crudes

dléaﬂﬁéﬂiﬁj@drcﬁdlc&ﬁ Ibmkeytniﬂsgmlagaums pmf:esﬁﬁtgédf tlimdlkmlitagﬁcﬁcrudes.
for exanple, nickel, vanadium and/or iron. Durin

Theruse e§ gqr@m;lflng]@gﬂrs(gpqw@gau%y aftect equipment used to progess the crudes
and/or the quality of products produced from the crudes.

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

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

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

may deposit on a surface of the catalyst or in the
waeeid/ogwlsime of the catal yst. Such deposits naRCTHERE4/642647

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

AT (R SRt
for gg%ﬁaélésrfi&eﬁ CRERALAL %ﬁ%{(ﬁ@t@ﬁrﬂg Sro8&skiny ol ¥ud criddes, metal

contam nat e coke.” 'H gh tenperatures
contigidants hhdigr comgmmedas] metaheoptahigents mindeposit ha a surface of the

activity of the catalyst and/or,cause, the catal yst. to
catg) it OF iohg veid \tﬁ@aa \92# &a‘@ﬁfsg rﬁﬁ&f‘aeﬂﬁi}tsinﬁ%ﬁ Gy ?%‘%‘%IP% n the
actik/HYgF{}l%lcaﬁ?}LsEs of organic acids (for exanple, calcium
po

assium &and/or sodiun). Metals in metal salts of .
or g@okecmay fatm andéormisposityi eatalysy seuanes at @hpid gt during processing

i sadvant aged crudes. b onventional. processes.. :
of GiedpHa b 1 TGLRor At Fhhaa PEC AR R R ¥ pgatayst
cortdhigRe8 RAMUEKE! o Rperviesd iseddurips eseasatonan also diminish
netals in netal salts of organic acids are present. In

the motinityasftthe catalystiaaid/caase draetital gt todetenomatgoi cal | y
depasit near .t he external,s .
PRy i EeE AL ARSE oy U Sl o
exaRiptd, RaRNInh, 3dokaksiuth Mt sudilibiye Mdaslh wemstat afl@lof stganic acids are
particles, particularly at the top of the catal yst
notiygeicallyresparafsddiam disadvsitagad AaesbY spveptionpbprcesses fgrexample,
i n. et I f organic acids, at the top of the
desg@]tnglai}@/ltor %‘g}gt‘%&gﬁl&gal ly results in an increase in
pr eBfdeBesliepich entighterditinbedvantidnatgpro@sses othien ehepalp inugetal
the catal yst bed. Mreover, the, Tth al,s in, . net ah. ﬁal t.S 1
saligfof eragairi a1 dscRRIBIoRRy EnRestdp pipkgleandrvapadipgnwhich typically
dep%@ft aLyshS exiRnandyapt 8866 C%HQE SRy in MEHERs 8F 8@Bhie acids may
oxygen conpounds. Treatment ‘facilities that process B
depbish pebfarehtal brinoidiedumes betwrensayajgst pedislesnpardéulady at the top of

e el B ARl SR 50 A B 2

ordTh RIS, AXNIRP oF KIS bed\B@RrNBAELQdsGh bh B@rease in pressure drop

rocessing, may form higher oxidation conpounds (for
threwgnthe bed ket wag sifesitvelyrplag the satabistrbesl. Pylorseverathespetels in metal
al cohol s, and/or acids.forned.. ' i.on of ethers)
sal{swgtor@,ng: WEFPEUTESY Bap}cieér%\c/tévaﬁl?)}ér%?? Jﬁtg@%ﬂrs eat ed crude
andpdadiBitagedroride hegiheuddéganie guy gumsoinpdundsn glreatment
processi ng and cause plugging_in transportation Ii

nes,

fachitisa dived prosgescisadyeriagadesyudes Ythad BparDERHeHOf Aleassf)-002 grams
hydr ocar bans. i fi.0i .

of iR 4ee 5t GafCor ARlntl QEEREL M ConcOUALPARNIHE ARE Blocessing.

Orgi€ b2y dett coPouids, Whertlitged, dupiag tpradebsnd, yndyf form higher oxidation
unsat urated fragnents r(?sultin frc?g;hc%iackin leohol 4/

copporsls £t0s exprapley lesdoncs gn /p&qﬁl HEE oxidpta alcohols, and/or
BE PGESE Y %xidil ' | 43k BE t@ed crud

ool AR Sr kg Br LBLE L e MO REchiORe iR 5 need crude

and/Bhinly tolodeAd dntaniaate feyaigment duringrprécessing gnd craes plugging in
Hydrogen is costly to produce and/or costly to

trangnergpon Hngso treat ment facilities.

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

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude
WO pesabicrs ty tends to result in phase separat i BPOT/UE2004/042647
conmponents during processing and/or formation of
unde3|rable by- products for rogen
Frogm P Calet diraR R EHS S BROGKBYIOr GOV et o reatment
ndliRgesses often Iack the ability to change a sel ected
property in a disadvantaged crude w thout also
si grikadvantapsd andesgilsogend mthlwaablﬂlesdurmgprecessmg in

cog}lz%%géﬁgigggggse Eérlljlg% ips{:aﬁr itgf??laﬂcgfefﬁ 1§1] %e:t ?eggm1p9 of components
duhﬁ%gi:&egsﬁ% /& fehsAdhITuAGRE61E W%r%\idtﬁﬁo@éxahﬁﬁe $3d@gen

hangi ng by a desired anmount the content of
sulfigiet water, caudpmlbentlgmé@ch as sul fur or netal

t t t ' t .
o o B BRB! piofg ety R RE HERRLy B 8 eckprappty ina
dlﬁddarﬁggea cohdeUgitiouk alse Is@amcam}a@ﬁagﬁ@wm prébektiagn tiiehe

i ght” percent of conponents contributing to the
dlwdsmmtcagbd Hor epample.cconvandionalgpracassasipiien hapkehe pbility to
FRSHE gL TAREESRE G0l LSS BT8R chain

by ddsed Smb@nidhecdient df sa@mammﬁﬂn@ (s s sWideh dringdalof
di luent to a di sadvantaged crude may, in sone

cogfapipant g theghwadsedesedicilel i ty of such crude. U.S.

Pat
ot S b O R b SR B
dliadvﬁﬁ@g‘ede:lﬂucﬁb t@loweb ilﬁslmlgﬁ@et@nﬁﬂ"arodmnemts abntributing to the
5,897,769 to Trac e 5,871,636 tqQ Trachte et

€
digdvantaged REORSEHCS3 e i hou v genepplly dperpRsey ssiafdreating
dl&ld@%gég%ﬁ% RY FhE WPthe 30Ys 6RAiRIeHBARI/SrOhcrPisRE 86E handle the

cru e processes, systens, and catal ysts
dishdsartadeddrudest Aeldéiopavﬁ“ diuent thaodisedrantaged eruide mayeh some

.applicabilit use of ny of the technica

Sltﬁgtg(m %ﬁre@é?%?%ﬁfyho H‘?n sum di sadvant aged crudes
geney 8l batehtaVas. 6!5d¢957 ab&ﬁihamp:emt, E37 6V toMefERd & al.;
relatively high TAN a t endency to becone unstable

6 @ﬁﬁrZGﬁgotGr@giq@ at; 5.88P & toBeardetishely; L GtHstadearden et al.;
?49#% ﬁir%cllltead[t%z 4oyl @g 3 toof[')rlalgl%g LPYS rﬂ{l&i Y r8'5'f g 8 to Tanaka etal.,

T Undesi ra ropé és’inc

deé&i&tvabi@hyptbbﬁbes@ BB and caﬂz!ilsiﬁ§ fcfr@iﬁ(bc%sﬁﬁlg‘rmﬂwt’ﬁqe(ﬂrécfesses
exanpl e, residue, organically bound heteroatons, neta

syet@mﬁmdn:amws deseried Tn Hhepppaifnts dopevers havedimited wﬂlaa,blhty
peBif %%m%g ﬁ%tQ&%&ﬁ%&Bmg%&%hp aP&D properties tend

O cause onventi onal transport at i on
and/Iaksuil gisddvantagédeiuties gestally havedidesirdbbe prepsieids (for example,
carr.osi on

decr eased c taI yst pr ocess pl
relafuly PisPni Nea s dency @é[ﬁrfhﬂl aﬂ*}%&ﬁ@%endency to
t
ol G 15 sﬂg'oznz%m%& R .
propartiesdnvledsiedatively hig]s amoarts a@mﬂemrabdi@eompmmnts r(fmiexample
product s nore desirable ert.ies. i S
re 0%, Graehichi DO B0 B et o el 1S of
or @9&33, aRiet & §a&1@to§&,g/e§1tc%n$peaﬁds§ aRugh3Bp&ieSlRE thuse problems

ropertires in di sadvant a
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. SUMVARY OF THE | NVENTI ON

wO poosfasieos descri bed herein generally rel at e POT/US2004/042647
systens, nethods and catalysts for conversion of a

crude feed to.at uct .conprisin

st BeRTp GRRROTHch- S 8RS0 SRR Fsiron D duf Ehliieal gagd for
sy E BhAORE, M&daﬁ%;‘tﬁa@daﬁ cﬁlzﬁg‘é sIRBRA %Hpértﬁe%hﬁta%hstaﬁvantaged
COHﬁOSItIOﬂS t hat have novel bi nati ons of

crugie ioleemnt ssel ¢vtivelyrchaigiiog Othcrwosemlcbmsth@ disadeantsiged crvdd.

_lﬁﬁbﬁgkgguﬁrﬁﬁﬁXﬁ&ﬁﬂirf met hods descri bed herein. The

ovrags—a—ret-hod of produci ng a crude
pr O‘iﬁ%tlo&sodﬁééﬂﬂ%d%relﬁ eBicadlty fRthtetotybidmisf methond Al QRBysts for
or nore catalysts to produce a total product that
conversionie$a emde tredde amt@bm@duct RPIEPESIAS £ l§eude puerbichansh e some
aliquid m t L

b A B, A AR AT oy

cofnpBsifiddsahitIHase héWdl REmBina A6 ¢ficompdhaits ihbrtin. 0BudM dofnpsitions can
medi an pore djianmeter in a range from90 A to 180 A

bewbtahnedtbyl ustngtthe spgants anganetbeds desersdberin.pores in the
por
eﬁgbl’?’rélgx'vpd& a%?eétﬁ(%y 6%&)@}&%({;@&&9 tdﬁ?téx\%ﬁlgﬁjlﬁng
coﬁithﬁtﬁrfg ebcbthﬂ@fa:ed Svraﬁorﬂeir @iore bgalystyo ﬁxﬁiﬁM:d\btolted (ﬂ)rWBﬂhat includes
and controlljng contacting conditions, such

thesrugprogrdduercisle srusarrasiucks aiguid madyrept {Zﬂ e mﬁSc}Pl MPa,
th%\)gﬁfl]& %E%g%\&ﬁgg’TA\w Bf & IQaSTﬁ‘@ §§e£?$l?er (fPtH@ gatglﬁst‘g‘ﬁ;wﬂlg a pore

he i nvention~al so provid
size rdmﬁmlmnrmg veitlca metdiap portudibmetenine naagmgom(%)nz&a@ﬂ 84, with at least

e S e R e

: Wlﬁpﬁ 4§ K%h@ﬁl@gféﬁtpofesdl%nlﬁ:ﬂeﬂ Wi rdTh YbidlsezeatistdButfn 1888 determined

MPa, the crude feed having a TAN of at | east
byOA%IMdﬂethe@BﬁZ&h@ndfconm@hng@mtww chaditings aich dras the crede

oyt AR PG b B Ch @ PNE B BB e o FAR i s

de&ﬁhﬁleﬁ%&d@MMethB&Dl@@ﬂe size distri butl on havi ng, per
gram of catal yst, from 0.0001 grans to 0.08 grans of:

ol ;kaéemmﬁw@ hléo @rovmdaws@ mshgbefmancie @wd@l gioduct, comprising;
ocﬁlétgnlfé) act:r% te ogfm&[g t:é(t?lggt? lﬂggro(a{lc :??éduct tfl]‘lat includes

con ro Ilng con con

thd &rabe %nl@ﬂu@t[ Wierefr thél ueide pasivat i¥ ANqafd ratxtllife &t 290%@nd 0110& MPa,
TAN of the crude feed, wherein TAN is_as determ ned by
thovawls faeel havinped4N phat leas) 8 pideash P%"o‘)%tg% Gotalysts Javiag pgure size

dlé%lflblg[og)l%ﬁ{ leeahaﬁ ldi@dl%@féf‘&f at lé:dg J&S ésn&terﬁﬁlg@ Aggl\/PMethod

feed w ne or nore cata sts to produ
D42£8t2@zindrth®chla:ltysttﬁaainglth@pmrdesﬁzetdis&ﬂmﬂmdémapmgdpmtgxamtbécaialyst from
t he crude roduct uid mxture at

a]é(g %g 0C and d
0.¢001 gramie, thgag}sd)éemp deliIR; iORg OLMPINNEy bdgnym cappounds,
caf%ul?atﬁdaa% WEIR LR RN u AT YhiRAREs thfeol: 688 Eo&ﬁﬁhﬁ’é cdfMeting

ySts having a pore size distribution wth
comﬂaﬁbmmh tent thieammedegprodiict hts 4 EAN of1:B EnoAt %&%d)éﬂ@rTANexﬁ the crude

reg) ettt RNISE BFIoCBHEY PorS] PoNE B T ot al s Trom

Col uiR ifvedtioh BRo BRIVIADiaGn iR 65 prof&eisy a BRHE product, comprising:
contacting a crude feed with one or more catalysts to produce a total product that includes
the crude product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least 0.3, as determined by ASTM D664, at least one of

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

wa@omsacters g condi tions such that the crude proPC/USIva$042647
a TAN of at nost 90% of the TAN of the cr ude feed,

oS pERPE A o TP R e M AT FRUE et e dtrbuion
coﬁfﬁ?ﬁﬁfgtone QP i et fr6a T AGhh GBI PetibRid Bitde, Wnk Br 13

or nore catalysts to produce a total ﬁ@oduct ’t hat
coimpolndiesf onk et BroiiEmcisoiiemiColyme peif ithe IOérqﬂS@lefamauwues

d
toprgefond Sl eyt pttOns Y6h ol clleRmnddiR SRR AN ofa
md&bharhRBEEANBsTthatrude &sid, aherell TANEs aad@tmihad by ASTM Method
conprises: (a) one or nore netals from Colum 6 of the
‘iodic Table, one or nore conpounds of one or nore
t .
mexf‘t}?e elé{lﬁﬁlgggopﬁmﬁ%& %r;'xgtﬁog of g%élﬁgg ) %{'L%IE £?<§drugrthcomprlslng,

coftktinga ¢hde fecdheittPere edhere Tafalyats to |pﬁ>dm:e aootel eodgRo thaticludes
of aone or nore netals from Col umm of the Periodic

thergyre prqsiwctﬂwie?@rré@e@ﬁ@ﬁ@é?du%ﬁ& i @mmé 48P af angd ;191 MPa,
thQEruHQE"e%'d oi:%g 1”9)}% 9f Ei‘ifi% 0ad @étgjnr fé?i %"R seMBfeflod 156440 and at

range “cont ontacti ng
leaso ook d)ﬁ the satshystb ctnln@tisetsh@) onel dlemprem:ietals froms Cahﬂi;ﬁi\ls of thatPeriodic

st 90% of the TAl the crude fe erein T
TAhGS, Gt 61 RO AT UG OF S DRGIALS Hots CAITBR G dipdic
TNV Afgtufes W& 0af (bPHRINCHY rRetfls Yideh CHRAMEL0 of the Periodic

CONPri si ng: contactlng a crude feed with orie or nore
Tabld, ahy st motecoprpodndeofzne or alorpmetilciromiZaluind D wd s Reniedic

de pr.od erei,n t.he crude a.l.i qui
TS BT B Shoropth GHEMIEri0 e SR o ot ses g iy ot
ClurhAN Rétalik i £amise frodr 1 &8N0 lahe c@ﬂﬁﬁ)lﬁ’ﬁg é@ﬁzﬁsuﬁgfc@ﬁddﬁblﬁs such that
conprising: (a) a first catal the first cataly

th¢ierpde grodyetrhag ﬁéﬁﬁ%ﬁ’f ft pegt 99%q %ﬂ tb% TAN efghe orude daed: yyherem TAN
is %egfge lgggﬁbgg%gg,pﬁeﬁ{od@g@ metal s.from Col um 6 of the

one or noré conpounds of one or nore

et afl ihvatibealst Providesfa méthodPef prodicingd abh@e pestuet) caiptsing:
as weight of metal, or mxtures thereof; and (b

cogiagrgia ema pdith orie asaryR gaielsisitg BrodNes 2 Hgal Pﬁ@lucgﬂ@mncludes
th® I:ruﬁ@ ftc% e cflde pg@cﬁl%t 2. aqgl’ggf ﬁf%m%f 2988 aﬁa O 101 MPa,
rom 0 eri o abl e,

nor e ['um t he
thmrud@feeddlavmnguﬁ[dm of atdnast 013, rnd thevat at mofermnalﬁm cusrnpxﬁsmg (a)
bl e, . cal cuI at e as we

Peri qdi f |,
a st Sty e S ERR! Myt BOTHTRBI A cEBIYEh diohg 000 o 0.06

or& 06 bhe elsmafeqhettaﬁq%on& eenmhe @f@feqxéﬂsam hasleaodA Rbreat
nost 90% of the TAN of the crude feed, wherein TAN is

coapotedsarfmng edmoye WASHEMN fiveh KiothnD66 4f thEReriodiedfablep nalatlsied as

wBER e et e EB R (8 DR oREBR ol secbl @At having
pe9 Qf‘an%f JEREIR] GOIPRRUR tkasd.0D Eﬁnﬁrofn&{e%r%r@hﬁztam 88 Column 6 of
5 of the Periodic Table e, or mxtures thereof;

the Byrnahcswmrqne RIS edrhparingds) Oﬁonerm*tmora metdls omoBolsmn 6 of the
pefippfpRnitief  SERuEbubneh Su Py R gl AHCReRrbine
coffastiNh@Ritidnk bechoBkahy siudh BfodactHk @ TN 8f 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 pws61681 al so provi des a catal yst conposi ti oPCT/US2004/042647
conprising (a) one or nore netals from Colum 6 of
he iodic Table or e cono s of Q
haiigea e At g bRt ogh o ifeS SRR im e roff of support
mefférl‘eﬂ LHs%teHﬁﬁ{eﬁ%fy x-2)di fraS iR AhY vﬂ%i‘e@ﬂi thelcatadst REs Bpore size
theta al um na content of at |east .1 grans of theta

disttibutionaviges mgdiampere dupptsr of atdeast 230 A, %ssdeawem byedSHYL
fraction; and wherein the catal yst has a pore
Méb%‘gﬁégg ribution with a nedian pore dianeter of at

| eastheddinHon o Beivideianathlyry chdidditd, bodpiMaSda) difeor more
i nvention alsoj%rOV|des a catal yst conposition,

metglfrfionsCplymn @yt thnBerpdied rblerpnearangre sHmpRIdNeL gnepr more
megF SR b ¢ G ERpEE: Zeu P BEPY BaRe Ty P Rbef paceril

ha0ihg Ah&a BRbdhs cdntanmoCal laasn 06 @rhmb bﬁt}iearailmdlm pEaftae of support
one or nore_ cqonpounds. of one or nore

matefiakas @teémlrteﬁéylfe#ab’éléﬁf@c% pad wherein S£ {H%rrgel?ﬁre size
O VR e 20 1, Bt 0

Meatippbei8Iat eri al , as determned by x-ray diffraction;
and erein the cata st has a ore si ze dlstrl ution
© 8 it 50 PEo S e o PorRbOs st FoB g (@kone o more
mé:liﬁg ?l_rogleﬁgﬂnﬁ% SFIVPMEE RO Gl 28R or TG e B 'c ?Q&ﬂﬁ _f BhSEr more

provi des a nmet hod of producing a catalys conpri si ng:
mat@riiioni Golumnsupisbe Pendit Table, @re armnae mestal$ §omdCdlommeéeof the
SUpp metal m xture, erein the su r ris
Pep iR bl Pt OB Ghopg o e HER fprg CORImT § 5 the
PefiBAR 251N 6r DREuIRS HERICE (BBh alyspott MGl d0Thg tBéta biinina content
Periodi c Tabl'e, one or nore conmpounds of one or nore

of pileat 9. ¥ groms 0b thetarlBmi neh arapeel Bapert Tksrial, ag determined by x-ray

di {?)é%cgi e}% m\ﬁhg e n {hb cgﬁgﬁs’t lgle[seﬂ%org %é% g%tdrbz.l?éﬁ V@{huz{gn ftan pore
difdketercsTht ieeﬁtrmog& tal@ deehiky b ASMM Nééthod De2gat al yst has

a pore size distribution with a ngdlan pore di amet er
of  dheligeegtionslso Arovides ddpEhed pleRIOBYCINGET RANY B ERMPIDE .

co;g%frna*l%;x o%ﬁﬂ St &Gﬁé(ﬂe ‘niigge?algltd'rﬁ)trﬁ%ds g%oﬂt)/hfe 1%1@ wherein the

conpri si ng: ining a support w th one’or
supjm’r’ewm;brfdes theta eflmnmaaarsixpmmrtrﬁombﬁihe metals cenpmting endor more

the sup t C i ses t.heta alum na, and one or. nore
mespls gt rahumpneS @@hﬁ?ﬁ%ﬁ\@ BHe: Y Frohde FINRPWIds Of Ape or more
m&@k ot EoRind 916r (RE Pbﬁ&dlé TaRB) &,m&ﬁeesotlheﬁef %e&t%ﬁ%ﬁh@ﬁr% theta
of one or nore netal s romC’o of the Peri odi ¢

alifainh sypport/metel mbderetahe t@n}feratm@aif at }eeat4|06 g Ct el fohming the

e BBl b U i SR S 8 Fhmercr of
1ea@@mi Xshs &@eﬁnﬁnewyeAeTmaeth%ﬂn)mw on with a median
pore di ameter of at least 230 A as determ ned by ASTM

Met Ridw im4agon aTSh QIQVITdﬁé nthehodpiprograng aleafalastrearhpibing:
coglrb?mhjg Iet rS]l%)p%rtCV{ll (gr(%rqcl)]r%tmetglo t fol 5 ns%pport/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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. crusieeeddOningf ant dxygox yapdent o6 att least 08X0

contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
w@e@duete78 wherei n t he crude product is a |iquiBPCTUK1004/€42647
at 25 0C and 0.101 MPa, the crude feed having a TAN of
at |east 0,3, ast one. of e catalysts. havi ng,
catplyple Wiesein mewﬁsﬁaﬁqsmw pige QISFFQQHUQH %@%ﬂl&?l&ﬂ@?@r igpeter of at
leadf290PRSEs dkfnheddsy ASHANVILREE DapsASTM Vet hod Da282,

t'he catal yst having the pore size distribution
c 0 m’ﬂhe mwgtwm elisa pedvides nanenet «zﬁwoelircm@at erude prdyct pemprising:

Col umm 6 riodic Ta
cogfeire G ied e PR C D Bogred hETRERTGa] ot includes
theT&QJl@l?roaﬁct%vﬁéernQEe EaE pRIdGucEBd 1A hiknlit RE2S e@taﬁ@o i10g MPa,
conditions such that the crude product has a TAN of at

therayede Bodhaving hd ADARE @fleash@. 3catlerst p@fe@f thm@alerstﬁ hryipg apore size

d h
S e e e e Rt

M&RSPDY382)8hd @RPatlyst AV thepdee §1@@@ﬁsmbhﬂo@6@nplﬁ51ﬁ@fheta alumina
catal ysts in the presence of a hydrogen source to

anh prgiocors mefakiirose Galvemn ¢ phthe |Pﬁtlpﬁ1}8 gblepenegrygere compounds of
PR PR I R A
coﬁf‘ol?ié%] t:(ﬁfolfdtglt@ c?g?;??ﬁomgg ghflt ﬂiriagﬁ}udhapfbmg:t zh;s DXNIEOf at most 90% of
g &b e Fedhgma TN AT O3t AT Mg d 664

- havimg 11%6%?51? a1§1) é e%%rnf&é? d r%ﬁchn%ae gﬁqisl BROAMSY Eomprising:

di anet er eterm ASTM
colbtthnpch 2428 Red avith cmerqir noiré catglysts i tetpresgnaeoriai ltyidoogsnsource to

S T U T e iR T A 5

: ‘11qﬁf€1%§<@&re af 2950 aR 010X NEBD {HeQM AR RENBaVGRNR PUNIST 3 U&HRt 0.3, the

that the crude product has an oxygfn conglfent of at ferud
lgeaney Qi yg@epkr gram: ol crude:

e E Tenhinet e oS TR FRPRE Adir A TR R s pore

diahitRer JPUELEITI A SQleRiAMcd 8y A8 THINMISH @ D4P8DduE icoftrdlling
crude product, conprising: contacting a crude feed

confetingoreadisionsis redues BAY stieh that the sadedroduchhasia hANff et most
90%:](?;t (}hé T‘(A.Il\ygietﬁla E)Hl%ﬂ géeldds}ﬂo‘}g&{{& 3£08 mﬁ?&fg}) gﬂ-ﬁ%%ykj%ﬁ containing

ure a

coinpeuts\sdeh fhaethe hﬁ)de pgocduciiAN anfoxgper emsdnt Of 4t mest Q0% of the
| east one of the catal ysts havi.ng, per qar

oxggangopiant okthe cpilsieay, pogregy bl ises deg Srwniged ng?\éT%%ﬂt@d D664,
anIl 09 eg?:lgg }ﬁ agtietteﬂﬁngc?f)ﬂf g@'ﬁvﬁ ARl S Qe or nore

one or nore netals from Colum 6 of the
Pe r T iixveheibh e],so pajvodds atmegth@bofoditingd cnwdé¢ atoduct comprising:
m Xt ures thgﬁﬁg and controlllng cotactiné& o clud
CoRigFNG 3 gude thvae of Mg, ERtYHS H PrPduA ot grasiurt hat ipcludes

n
S aSIOREERRL, o o, it y 2 s e

theredefeed Tidning 8 TosN desatdeasi B4 darishat ASFMmvbaiiozicdbd gsts lmeng, per

i nvention al.so i des nmet hod of pr.oduci a ¢
i b el et BORY s it e qrar e IR T et e
PeﬂBleaﬁleC ghbmbR cbﬁlpbﬁlﬁlsﬁﬁ”%ﬁ@ 8191@1095 mé‘tamﬁiﬁﬁ’ %ﬁm@r@@ bEhe
produce a total product that includes the crude

Pepodlle(ab],e vileulatied as weigbt ofdeetpl, otlundxtutes thereof; and controlling
contacting conditions such that a liquid hourly space velocity in a contacting zone is over
10 bl 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
waososiecont ent of at | east 0.000 1 grans of SPCT/UB200€042647

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

conpki sing..one, or nore mnetal rom Col unm 6 of .t he L
per | 5 EveruBR 813 raTcs 415 808 shpOEhSE Sr e tpchgpmerising:
cofRb@hSa Efudbféedl wifoke & mér8RafRBistsafl itlke Pra$n€e oP4 hydrogen source to

m xtures thereof; and control Iﬁr;)g contacti ng

predusdiattpteheroduetihatvagludeg ihe srgdepretueit Wherein the cadggeoduct is a
. feed. upt akes 0| t t
i PSS TR h B RR B BRLET ol et 1 e

créd¥feaChdvigy a kuluticdnteatsf 4 1REGE0016draek by sulfur %Eﬁgl@fn of crude
nore contacti ng zones is over, 1Ch 1, the crude product
feech andh gt 1gast ane of thgcaiglysts copprising one oTmQrgmetaliarerp G@dumn 6 of the

L i
Patoicel able] ANmistugs titeted) mdettblindSoMaMiidramdDihd sudittat, during

sul fur content iis as determ ned by ASTM Met hod D4294.
corfagting festrpéniead ypiapeopplsedanhydsedradt 8Fclsried s Hgmgﬁlm phase

o | - . o |
G5, AR U CERMBE R AR L h e o
cogastugisorey tr @ge h0 dduthe ervdo pprdndticaine 4 TAN ofat athst90% of the

at. includes.the crude prqduct,. wherejn the c o
AN Qe o5 BF s Bodtct sl ifedsens F (g 30% of the
suffifcdR: botHel REHCRR, 3fHet 19 TAANRIAS 1ORENHUE By MM MGhod D664,
crude feed, during contact, uptakes hydrogen at a

and shidart eatentisastdetermined by ASHAd MetbpdP429%bn of the crude

T A I

cofRBtACA tRde feclWiieodeedn e chtaV¥BIiA BRI predent O 6f PERSARAE drogen
of one.or nore catal {St s to produce a total product

sopteato predherie®ial psoductithat ielvdercihe cride peadict, ihersin the crude

oduct. | -1 aui n;@g’ LH0e A : . ..

P rg(%u(f : %:Jsoan]tl(i%(il ﬁ}l ntlgl;;lpecéot %ts actl ﬁé) ' 192 r%\g ??I aglﬁsc %fs}%%lﬁn% gé%t'a\@@g conditions

sucli thdethkeegliei fed; dnting t@dad uptakisy Hydrggen @ta selekiet Shte to inhibit
hydr ogen uptake condition and then at a second

PhRjRITCBH@HOR B IR 6TUIsriERd Y BIRE CPR@CK i rst hydrogen upt ake
condjt.i: . L o
Pt gt B e B B KRR Pomprising

cohtadtingye orudp feedevidogtiro genrin it mesencodl @t drandrmkatblysts to produce

P-val ue of a crude, feed/tot.al oduct m xture, from,_. .
o gisl PrsSr e et dhescrodn broghe: Bheikr e Bripardveb Sattiavid
mtxhnﬁe of 29iec phPOYeT MBRNGA cQﬂtrﬁling@é{ta&fﬁ%cbﬁ%iﬁbhéfﬁlgh Ghat the crude

e respective one or nore propérties of the crude
fe¢ceisatontatted withdrydragen at & 6irsp hydrogesupaleestonditiopfand then at a second

bR S B B o TP By R e rom e
seb &INB/Addeh ptaRb LoNBHOM ¥né AR EEJ g8l uptake irShe Finél hlydro gen uptake
tenpérature to produce a total product that includes

copfligion ivehmtnoted tecinhibiitfevadinof herude fegd/tgiplopraduct imgxt@re from

liquid, mxture at 25 0C at 0.101 a,  t.he crudef ee
defsdihi bEo ¥k Gt op® B i troBert G o B8 B Brog HaiEeby at most
9099 Pl ARTeitH theGsctiveONE ¢t Widie gfb’p%rtieb of fHercplidecfosd.act i ng

tenperature is at |least 30 OC | ower than the second

contEetinventioe slseipaeides, 2 mettiod plprefuaies pevda prodyss cemprising:
colx-ggg%r?g a ahaalealy ‘%%/Sﬁeeclr%(grg %at‘éﬂzs%s Q?a E@}I té?]flpetr%re%ﬁgxged 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
W@e@diete7s conpri sing: contacting a crude feed RET/HSIHNE042647

or nore catalysts to produce a total product that

IS G o

co tﬁ @Pﬁbag ;E'%’t“lé%fst Af o RARE tHin3ne §ela§nd3édiﬁz§:ti§1§ 6%é*n}f)era‘rure and

g a su fur content of at |east 0.0001 grans 0
thescrhcﬂmprodmt hgs aANY ofatuiest Pe%delativeitosthe TS of hnerus fedde

L ls f Col 6
wiggerg FANGR of gpeirid Py AEE MIBAEPEEL Snpounds. of one or
mor Q"hg‘?ﬁ\@hﬁoﬁ 519%1@%4&@1& RetRdd $fiRoRRingdslbmdd BRIdact, Bmprising:

m xtures thereof; and controllln? contacthg
contaetitigtd ande fed Withrene or eote paidlé(stg Qplgducemital prowchihatincludes

TAN of th n
R mpddovhctEin s hitewel s Tl SRl 1 8id g o) Mpa
th€QNIERE Rivihd e TANIdLatl 1680 3vhecaide fdaMNdvingSsulfur content of at
determ ned by ASTM Met hod D664, and sul fur content is

leag0.00Q legrampe s@@rm&wm@ﬂe@@ 4nd ghisast gpe af therwatalysts
co&; ﬁ%l}’lg §Se gr Hﬁ}eﬁﬁ fro% %Hﬁfnpg o?’th%éiéﬂgihﬁ r"[%gl'éc Bne or IP%I’G

con a crude

cofpbad¢ i Sné or Iﬁbmihetalsafrdr@%lunm 6 dfithe Prehaﬂwl"[fablel,l desidthes
crude product, wherein the crud Ero uct is a liquid

theseaf; endecogtrobme sen@rinmconditionesuchy tht the eryde PeaicingianlfAN of at
mdbt gﬁ% o?ftheaf‘AN%"i}%ﬁe (Q'u%e ﬁeteﬁ ean‘arth’éj u&@éﬁ)&ﬁ&“ﬂ&tgg SRR of 70-
content of at

east gr ans o ue per gramo
130%lﬁehef el cantentaif theeande fenéd, wiiertind Addisdsydetesmined by ASTM

MBGPY Db 294 BY B SO g et St rghel B o
- et ghyg 11§\feﬁﬁbrpglg&‘ PRl rﬁaﬁocf) S frodicEngl#BhuBe pRIduct, comprising:

m xtures thereof; and controlling contacti ng
conieiiig 4 onde &ad withheote o beore catlesty tcoﬂn@dﬂcdra@t pToaNcothatincludes
09 he. TAN of th cr.ud
B PN B a6 SRLRT Y o B BL > fngnd 0-101 MPa,

thd &ﬁa@lfé@d 69nhe AT AN of Mbesst Ddethbepdie faRtThavley £ieRidhédbtsnt of at
as determ ned by ASTM Met hod D664, and residue content

ledst 0.4 grates efiTasiflespd\eravs PRAIVEE Frsd. 28130 Teastione af dlyeegrtalpiis
Cogllé’ﬁ%‘}lg rgﬁ% Iafj ot %{s@oqn %fohﬂﬁr? 8‘ Hf Jth%g’eﬁog c%ﬁlep 5199&%0&

contacting a crude one or nore

cofipbBhdsH Sné 6r Moatkuerlsardm Calunpi 6dfithe PehiaticiTabley demidtines
crude Broduct wherein the crude Eroduct is a liquid

therpodk aiKkcoarolmEEenRRNcongitiogmuch that 1he gryde PrASYCHE AN of at
mébt E@% o?fth W%ﬁe é}ué geteﬁ &hé EHH? p{@% R BG4 %%nt of 70-

con rans o er gran1o crude
13D%ﬁ<ﬂfthaﬂa@1daé corasitof mhmecrode fehé, anduﬁieyfsm T ANOIFmsidsienmined by

AT b Bt sme strmiis GIGhS 2 igrioeey A M MpSd Ds307.
Col iR 11@/6:%K B Ao ?ﬁf\h&@'a‘}nélfﬁ@d OprQ&uc'Bg(é thuge PH&I@E@ 8dmprising:

and contro |ng ontacting conditions such that
coatauidhez peradeifeed vdth eneToAharé cattlysts to pOUncH a toked pﬂ'oﬁuctifnat includes

S SR eSS R RSTL 5  SER RSP B v,
th%%% fe@d Y Q8T bf hiSle®® 0d SR cRidRGee davRTM/MeS Biflent of at
Jeast 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
wowak/oerses or nore catal ysts to produce a t ot al POT/O82004/042647

that includes the crude product, wherein the crude

r ct. i d t at 25 o
et e ot TN A S04 Ghadprriedhda VoS ahleorro-130%
of 1RAFGEOWBARteRH oﬂtﬂ@cﬁd& e Srl Wher@RNAG0alBhRnbiY as dorBhiteN By

a support with one or nore netals from Colum 6 of the

ASITMH\MthlTélme one or nore conpounds of one or nore
s.from r
P ULepyQt Ofg%? prOVIGdegan% Elgoefgtrﬁé a(?u ?ﬂ Hju&e piSag; comprising:

coﬁt@éﬂﬁg"b&:rﬁdibefe@@(vﬁhmb obmolf@adtalpgs tdﬁlﬁrod@deai ty)aﬂl pwdaeuhs‘ﬂhcludes
in the presence of one or nore sulfur, containi

thmnimmnd@ctavheaelnéhq;@'m produglds aWasidoniptre gheb *C'3hd 0.101 MPa,

T T S .
by%dﬁﬂﬁnﬁlg aduppdiewithvaabdi oreahstalsiran Coksna6 vEthederiolic Table,

O LT BRPOHITPIRG OB ORI ARy SIS § G BkRPiE Table, or
ml% %e%lthé%é&g%?ﬂrg&mta da&%# ?q 2uts nfsBE 26 ﬂﬂﬁmg% od léﬁ{alezs\!‘@fﬁ@dtﬁg the

e cru uct is a i xture 25 0

cat@ly&ﬁﬁred?ﬂ?@or it e peessde: dfaed dhawire guléircososng gonpfouatls at a
| east

37.8 0C (,100 OF).the rudef V|n
termperpte 11ty PG Gandeon galipe spntadints Sapdiigaseic i 6 o
pr@%@é}a)é%tlsAﬁ%Wﬁﬁét%"/@@pth@ T ARP b LhERhle Feddr om Col umm 6

e Periodic Table, one or nore conpounds of one or
nmor &heiehgort almrpmmsm ngetiodd effpeodmingal¢rodapteidect, eemprising:

m xtures th and contralli.ng c
ot LS BHER e O A F e S Sab A oM pindug bt ipeludes
theArud/prd &, \Qﬁera{h tHD&LAO BEGdatt ik BeEiqMidSARSirk ¥t 25 °C hal 0.101 MPa, .
cr ude feed at .8 0C, and the crude roduct hawg‘%g(ﬁ%ed

theARidgfead haying# vmgomafﬁoabifeaﬁtrl@ Rt ?av@ (WP%hH)1thec

f.eed rekn P i1y e
nayigg i AHBEESYY iRl 3t TSR UL e Yt e o
mdYE hteds ﬁ&ﬁﬁiﬂ)lmﬁhﬁ offivePdricdic BASE ope oy ndescanprriniodf @fe or more
produ0|n%-a crude product, conpr|S|E%: con%%%tlng a
megaly feny Gelumgit of thinBerindigrbalie.ofimix{psgsshergo gRmro3lng

co%f%étﬁl&%ggﬁl% d}cﬂ%at 'tﬁkpér}igﬁgrlogﬁ@c Hak HQ%C@SGS/dc% @gé g}@fa? dst 90%

uct 1s a mxture at
of theldscobiBaof thh erude tfickd of 828 °ﬁhamd1‘@1e&rﬁﬂél}dr@cfucahammg&t API gravity

RN A SN I T TR T —

SIS L 1 i o

c 0 nﬁﬂme seentioeales provides Gohainod & predwrling a gnde prodnefy eomprising:

CO{}T@ ogtjﬁggrﬁggge gnﬁ&h%fa%?%ﬁ)&e 8%%]?1[8 ftscr Pr[qauc&?oantto%i Pf"rﬁi@;‘“ that includes

th&EQdd %ﬂoﬁﬂ@t \%H&Bmttﬁéltzruﬁ@ ?rdawokg a%ﬁfémixmaﬁt 25 A ®P0.181 MPa,
most 90% of the he crude feed, wherein TAN is

thasrudefeed ihavmgl a Efy\Mser loast B4 dardoibe o er mnmatalw Qoimpyising: at

1 %)r OVi a%? hod roduci ng a_crude rod va & - mixtures
ol Py B PSSP e A et RIS R Ppaingy
th&@éfahﬂcﬁérﬁaddﬁld%m%t awh&bidl thsRiical t:aﬁﬂyst' oﬁﬁipbh@%odehﬁ’ more

crude product, wherein the crude product is a liquid
Catin Grrestals, @8 op @oaneprapamds pPene 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 0.1,
generati ng hydrogen during the contacting; and
W@ 061678 Nng contacting conditions such that tPET/US200€042647
product has a TAN of at nost 90% of the TAN of the
cru JAN | rm ned ASTM . .
ysiton S i Ae e T o RSt o gy cqperisin:
coﬂa&mgq QUAS Ll Wi e Uidre cAOITRS kS pﬂwucéJeDfd)tteﬁg) ddi@t @at includes
crude feed with one or nore catal ysts to produce a

thet aytde plpdmtuwherpmathe Fide persgctine Ligniddmixteeauzs ;C \méf)éph MPa,
25 0C
o5 S5 P P L ML g5 g omacing

and cdntrcﬂlli\ﬁk &ntdcEiag Eoﬁiﬁor@fsublhﬂlacﬂie&im&t;&o@lﬁiﬂﬁéd aS’!FAN of at most
vanadi u one or nmopre conpounds of vanadi um
90% oftthe EglN plcthe grude fed, whereinol ANHg a%éfﬂ@%mch@y ASTM Method
61%gndl tions such that a contacting tenperature is at
east 200 OC, and the crude product has a TAN of at
NS The Geention hlgo PrMides atnithat ofteroddnh a whide giddudidbrhprising:
as determ ned by ASTM Met hod D664. The invention al so
cogg@mgcpe@uge teed F‘Ni@ Qe O PSHR) eqﬁ]gs‘ré e Piedecss tota) product that includes
C f
(G LBUE, wHABANE bAe PRl o 100 Mt AP X gBR0FpL MP,
thmudabefepd halving a TN pfatiedsh@. 1 candoe lmso@mmf thsceaalb/stq oomprising |
xture at 25 OCandO% a, the cru fli (§1aV|n
a%? Qe 0% {nqTE SANPRYnS of Menagium, Or LIX e tg?re? gnd controlling
coﬁﬁ&tﬁlgy&hﬁltﬁﬁm&sthﬁgl cHARREA M PRRRuR s DERt SOMROURE $he crude
vanadi um or m xtures thereof: providing a gas

cuimnblnassal TWNafayoostgdio ebthe dAN of thn@nmrft:fat wihargin TAY is as
as. fl w i oyj in a drection that is counter
de% VIA&%I\Z&%E cﬂ?gg%e feed; and controlling
ca mI%@ i RetiER B biovites 8 Wedthddédt profecisy é’&ﬁd@bﬁﬂﬁ@ﬁ chiAfrising:
a TAN of at nost 90% of the TAI@ of the crude feed

confheting nerTdnfered with anetos marmeatallysts ASmodNes hiot! peBlct tipencludes
the c%cge roﬁucta\x/ﬁ&eﬁrtﬁé/ &%ﬁé fodﬁ?tllg 3q1§8{d rﬁgc%%? %Jr %9 é F%c{ gﬁgl MPa,

' them’rudﬁ)feed h@‘hﬁg E(SIAQ\I bf)atﬂéanG ¢ garil dt@éa’sf on@ dfdbctatdlpgs comprising

i ncl udes the crude produyct, wherein the crude product
vapagliyn oug At dLGFE £PTIPRUNGS o arsdiuam @r mixesihareof; providingia gas

o RE e S sl e Sl Rl

'east® Bne
direetical thsttis coworigartd sheniipw afithd ictirde feﬂb aml casmroélmgamnmmdg conditions

suchib] e EmHR Proye s o A 03 8 B SPPRDk B AN CHO8<Hes

wHRRS TANERE %Ete%mla@ B?%S#@\@Metﬁ&%@@l‘t rol l'ing

contacting conditionS such that the crude product has
a t dihalinwdntisit &go porvidest nmefthqﬂ ofipeducdis aiide predhbt Mhﬁmsmg
content of ude feed erein N,/ V/ Fegaionten

co téctgaaewﬁlﬁteagw B OF ST SRR B BBPEP RS 3 01 Proghichaigneludes

thP¢érQ¥d R8ud, WhéBRAhOEruRE Efi)‘dﬁbtrlg a%qﬁfdtiﬁ&uﬁé @ERRC4G and 0.101 MPa,
conprising: contacting a crude feed with one or nore

thecatidd fesd ba‘ﬂog eo graveoteruds fged, prtowl D/ VW eeontent blialdsast 40002

it e B Rpe Sh s G hEls ol Hg e Soi et or s spPilyths of
vaf@fidh YSitHixe@8Phe@bf) @nd tRaAhATum AR YR hiBfiEa HONFRBEMikiribution

of vanadi um or
with a median pore diameter of least 180 A; and controlling contacting conditions such

that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of
the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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theygude fsed compriging ape ﬁblinérecﬁ I@ahétl@tﬁ

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 onePOT/URDINE042647

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

havi .__per. m of .crude t ot al nt en

g DS LA O LI S0k p Rl L2l fRLERKeLbomprsing
coﬁ’tﬁctﬁfggﬁ&hﬁe aet datidnedr @@ sitalds @@Qﬂod%fﬂzifﬁ)tal giastluct that includes

controlling contactlgg conditions such that the crude

thwm@nmmdh@tswaemm the cridaprastucios adiakid mixwesf 25 3 @nd 0.101 MPa,
atge aI ' lgf theacr &&s@c&%@rlsp{%\{]agg%gﬁ gllrl1 31%#15 lci%[‘rr %ﬁlgngs{ufﬁfanadlmn or

mlﬁﬁ}@es&th&@bf ﬂﬁ*c&&dd feedresraprisingomedrahodalitadi raétalyafianf ene or more
acids in the crude feed, wherein content of alkali .

OrgARICaACIdsafiEE el e alealisgrepih metal saltsi of ong oaMOosHPYEaRigACids, or
mlg{ugc?snt &eg'f: (?tﬂesbn?&t{g&mlaﬂﬁ%é?% %%Mfl\é%c%qgecpa tg’t!lﬁconT £ of
es a od of pro

|nven ion’al'so provi ucing a cru
alkatiaektall andalkgliresdand): meaininanétahglta of orgdricfaerld ofiat lhash ﬂé)OOOl

or nore catalysts to p yce a total uct _t hat
Zramg apd eQutrolng ¢tiReting sa@fgtwnw&b ah‘fhﬂr?éﬂ%ﬂfa@%ﬁm@ifal content

of ?g(alg‘ et Ui dk A BB imeta, 19@11@1‘91@’[21@ salfg]of IMPgaamcI et&?dsfo WoRost 90%

conprising one or nore alkall salts of one
of dre content of gkali meadiadd alkahne earthnmetal, alh mml ﬂdtsecsfrurgamc acids in
Its of one or orga |ds xt ur
thq q.{g&ee@pg ﬁeéelgrcga@n’? ?tﬁg (?)@llk EtgL bqemetaf salts of

orga%ﬁdam@s it a&@fmﬁe@bf ST Mtk D19EL al | and

al kal i neearth in nmetal salts of organi c aci ds
of dihelineention also @ﬁwl@qs armeth@dn@if mvdlllce@s@ ciyde prfdugty eomprising:
t ILon

coﬁt@%t?r% S%ifieg?e\éfl gﬁ&a e or rIange Faaﬁlé/%ts% Brr% B¢F %to\{vg pf%ﬁ’ﬁ\t that includes

‘thadrtifle pilodh@awhe@ihe Eruub rddatiik al’ﬂidlﬁmerhu@&re ROLESC lafid DNO1 MPa,

pore size distribution aV|ng ore dianeter within
Psa\nﬁ &f eROTBPYE 033 acids, one

or %ogé Qllkglﬁ s ﬁ'i'th' metdts ?[ &YQ cﬁ%%tg%{@ﬁ IMat EIO )%%?%ereof the

con | ng con ons suc
crigdeufekal ivirehy pér gram v chﬁlefﬂ:ed’; amndtelntfonteht af MRili meed,aind akatine-

eagllﬁ 5@@5 Hggf%ggétgg @i Bridoek a!tésal 0 ﬁ%@ql a%%%gpa"n &hf?ast one of the
caﬁ*ﬁ%{lﬂg@c 5%3{&? sﬁ@ﬁﬁt\}] butiBn Wethd! mdthd g or@fd %ﬁeﬁaqh% r?i‘rfge%m 90 A

eed ereln content
to 2801 Aawkihl ait feastaG00h ofik adtal nmnheebﬁporsaintthe pbrecsrzgaimmbutlon having

o R R S b AcRA S B AR BT R 317 fisgibution s

as BERAHREA b QAN MdBed DAERGhAd E&tﬂ)ll@ﬂg‘-’é&tefcﬁﬁ c¥difor@R8ch that
or nore catalysts to produce a total producf that

thé crofleipedudttties e rtcudlecqnte@tiqf:alkalmgfrab iand hnfr-azdél lpf:t@ti dcmetal salts

ot paicft ot 2 part PR GF Can D A et Stk ieGg Fretal in

m&&l'ﬁ%ﬁ@éf &tbardt ati@ast the <RI Q&dgfvﬁ&%m @ﬁh@:n@bf AlRAS fne@ll[] en@flkaline-
he catal ysts having a pore size distribution with

a
eaﬁb meaarla ipanatalehnef ereaniaaeidy i ?élﬁlg determined by AXIdV Miglod D1318.

at. | east 60% of. thet
p or hglniven ogtagf) BJ%RVI%CR tﬁ(i),]aaof apré@&’c%%?? érﬁlg Fosdu&?%(gﬁprlsmg
cofffactthgdd crubl€ fova diit o @adite azmty@trs to PlEL& dtoR Ipﬁ)cﬁlbtztﬁat includes
distribution is as determ ned b{ ASTM Met hod

theprdde piodnell Whergincibe cade prasluelon diligniskiaidue Bt ThE artuh@- 101 MPa,
V,

oGBS B £t A G Sl g oo

grdhé, hiFet leantoaabf ihs camlydgthavink agdre 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:
weomsactersrg a crude feed with one or nore cat aPGBEUS2000042647

produce a total product that includes the crude

roduct the crud duc d.m xtu
B OSE TBh Rl o PR B T S et
wifeddih Bbfe sPde cﬁétﬁahﬂlomtag beternaingd BY KAITIMI Bietiasd D428%; ahs controlling
in netal salts of ganl c acids of at |east 0.00001

cogtagling qp@rht@ma mlczhfth@trt elerutle pepdugh has adetel YHY Feeontent of at most

909@%@h¥ ﬁ]tl/%/ I/ﬁ nqgnt%f ik cguge{ ﬁ?%gxsflf’e&%g MN’ /B8 cgﬁt%nlﬁ ifas de &ermmed

Ianeter erm ne

bybqsmmﬁ@amaomzsz and the catal yst having the pore
size distribution conprising one qQr nore netals from
Col (e iBvestion plso pervidiiacmatapd ef profecies 2 rBids PEstysb apgrising:

colFIFs S5<EE8 501y PP Bt PSAAE o

theandd piodost, whedirn thacrude ratudtie aﬂrqndiﬂmxtima&lt as f’@taaﬂ 0. 101 MPa,

content of .al kali_ netal d.al kali ne- ta
theyerpidt fegd ppwing e tefabeaitent séf%géh Bretals, m@%@aﬁl@ﬁrfm mﬁ@ls in metal
saﬁ?ﬁcﬁgﬁnl‘?gmtﬂ t1edTEH. @b@Ol h&a%%‘blﬁ%f %ﬁfdtet}‘eé'ﬂi‘ bfleast ofle the

ts of organic ac e crude f
catahatsdiamingancee size flisaitudion WIﬁltaaﬂngdlam ;jomldxeadletmeofeaaidaht 180 A, as

dcffangeitiones By e haeRbdR bt b5Ting it fensigp disribution

coBfpP¥ing @ Br ARt Wl frith @q}}iﬁh@ g oR tHe TéHB dRIMUS bne or more
conprising: contacting a crude feed with one or nore

cougouihdssif one or mpwmtc‘@lsaﬁthC@ﬂurm 6 @tidte Rehiadici Tabla, demixthess
th?fF?Juf Eﬁ‘g é]?rogglgd:e n%cérg]inq%{gggﬁ} tﬁétotgg ﬁltalélles éodélcjt ! ad[otal

. coRRAPSH SFUANINSBE afd alkelife-edrikathétal)t Rktab sdlfs D 0f ga@ltachls of at most

nore organi c acids, one or nore al kaline-earth netal

904t the gonteniof ¢hkafgnealy rrpbtkalingedagth megal, v metak s of organic acids

con
of dkdeald deeids hshddmhahéﬂ lbynAﬁEMaMeﬁﬁaldt[slﬁB organi ¢ acids -
of at | east O. 00001 %&E}% east .one of t he
cat dihgdreentiay plsg POV éﬂg?té RPF1eRE # 6AdGiPEQsiugt, comprising:

B P AT i ch g s SRS s

ths cmée piogticti Whedieonthe omde ipsadugt i Iaélqurd mtererme AP ahd 6ri01 MPa,

Col of t.he Periodic or. NoDre conpoun
g Frog Bog B Oh G PP G Gah s OF O & TBaE BHHe Seids, one
or haRt Sika@ie-Sdrht HEEPsalE oF 68 or AN o?é’iﬂﬁcf Ridd Bgm%ﬁﬁlteéﬁ{e!ré& and
condi tions such that the crude product has a total
the omtle feed dhviap ke igrave pherudafedd.c totdl comtesanfabkalimeials, and alkaline-
tal .salts of or ani c. acids.of, a 90% of, .t h
califmeials toneial el of Rezedic Bei e & e pBOdL gfis st dsgiFong of the
cafiBs& ha%ﬁigtasp&é 51% BRBiutiBR Wil A mbdign FordUparh@Echf 2RQESI30 A, as,

1n%}g::c(rgs&afe? S?&i}elhgﬁ ﬁtg Offaﬁslqk (ffé(l' Fg{nege{]agﬁllggtalgfn%gtal salts

content of kali nmetal, and al kaline-earth netal, in
detesmiried byl AST MfM@thgé ﬂﬂ4@8%caind ¢he aptadyst aviag Wﬁ@ﬁllgﬂlﬂswwn
Met.hod D1318. The I
coBRrte o Obriors e b ban o e PR bR B P el

cofpetigdsf sTede vt frfér@ﬁh@taw frdffﬁ ICohviad QbfﬂieSPeh@di@l’mw; Sr Bixtures
t ot aI (ﬁr oduct . that includes the crude product, wherein

thersef; and ienntrotling rontactng condifing swehxthairthe grude prgiaciiing a total
contenp 31" aME‘cﬁ ' 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
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the crude feed having a total Ni/V/Fe content of at

| east 0.00002 granms of Ni/V/ Fe per gram of crude feed,
w@roosmests one of the catal ysts having a pore SP@EUS2004/042647

distribution with a nmedi an pore dianeter of at | east

in Z2&créde &6d, ddteesificbentdf aﬁéﬁ“ﬂl@@ﬁ Qﬁcgal%%ﬁzzear@ﬂﬁetgpﬁl metal salts

cat al yst havi ng a pore size disfribution conpr
of grganisraciisie andalemmined by ASEMiMeti®ddP1318e Per i od| c

Tabl 'S
T I AN, 1S SL RS TR
cotitaetiregnd crudefted avithy @lel drgore eathBAElsitd Prodasdi Edtﬁﬁocﬁ%?ﬁla includes

htha gcrueproduct has a total N /V/ Fe content
ea‘imi%l‘blé‘@ 9o BeretHBe fudyprulugin ediquiconixtire ac 25106 ahé 8401 MPa,

by AST
theHaNEtRd bhyiNe E?(F]tgmfr/]gyefﬁetc%ogﬁne%? £451 %@Q@B@&g YranS OENIViFe per
gram oficroidafped, atﬂMEOrw@fdhl@tatalyﬁﬁfﬁﬁ\hﬁg BPoreGM AGHbNorPwith a

mefigiore HaHEiE Of Fidpast ALY Geesaaieneadiasea ST BUGoMEe) md the
caﬁﬂ?ﬁt li-‘arvk%ea PO 96 HiskTouio ggfﬁgﬂsﬁ{k $hibPmBle Igﬁta%%o‘gn %olumn 6 of

the cru SI'hg one

theaﬁ’qxl@mc Tebicabns at msreorfompmﬁnd)sr oﬁmiee)r g fictal EbASCoIARA 6 of the
salts of one or nore

| kal t t al
I NN TR T,
cruha tdgicehaks Altathl ROVERNontd2€ bt A" gf)‘ycd'f*f?eﬁNf/%?ﬁq co%gc?ntt gf the

ali netal, and al kal i neearth net al

Crueif: fosd gwhereinadiy WA esontent seadetefuino0 by AfTad/lethdd DERGY,
si ze dlstrlbutlon

&nfgﬁé 1nt\7h1§10 aatlsaoggrgvgleg%eﬂ%)d&f parc?upglggt crage pgodyg, comprising:
con‘ﬂalhag mcﬁﬁiﬂ: foad ﬁﬁﬁ WhéveE Motk dafdBds toe}ﬂgd&cg% tG@f ?ﬂo}iﬁét that includes

havj he pore size distribution has a
the Gty ulednghvthsFeie the crpde prgduntiiog liguid mlytum atf25(f|@ AdaDDN MPa,

h den one or nor
eQ déedgclj)%lpglgﬂ{ o 9§-norg?f f g}eéag né‘lgs %nﬁ oF 11’6)|I'e organic acids, one
or muﬂeyaﬁid\danel-ﬁartlmmetﬂl ¥iltsrafont bemeed orgadid asidftor %1kiu?&; thereof, the

gog ggtl .n glfiltl ons such that the crude product has’
crude fegd Bivigg afe cogtenhprRBiarheftcande fapdl of plkaliimmsaleard dikaline-

earﬂl’ﬁﬁ@ebl; id RedBLaRs o ?a}‘%%éw%t:ldgr Qt]%& ?06§ ) gf at atgg % ﬂl?eogf the

of the content o
catalpstabavingr pet alze slttilsatioh vatlgamiediaf bebsdiaeteNef 414668690 A, as

T I CIY e N
hasiaSot@BmeBbeEHHnD &shtdh, 23 EMnlVBE %g&lg@' Forh®, OOBE %réxﬂé’ %)rﬁ grams of:

al so provides a method of pr a cru pro

molybggRuis onpger wore melkybdenum mmpimnﬂsa edlcmatdd 20 i ght oﬁﬁfo‘?ybdenum
e roduct that includes the

or n‘fl?{l}lgées%ﬁér%%tt 8?(9 rwgr gf%copf?g? 1% 1%91@&3 thpflst hg cquqslpmfluct has a

totahtotitant ef alkal me@fT AAGIAAQLaMP ﬁleta'i g nfe‘idél dgred ﬁeo‘ilgih%/ A& of at

TAN of at least 0.3 and the crude havi ng
mosé Pah Wthegamirnt phaliyali aletad»ta@ﬂ aNdlallW Ea‘th‘,mntatnh nm‘tal ahlts of organic

ac1dﬁ ?I?ﬁlte cpud%qggdz wWhe TP FOSI} ?I}t Bg?ﬁ Of talSus g:e;grﬁ% ?r{g?al, in metal

a pore’size d

salts:h)ﬁi)’rgzhﬁcr adidls igtas H&aﬁﬁlng@bf\ASq‘M g&tﬂﬁfcﬂb e, by ASTM
and the catal yst having a tota

od D4282,
L%alé‘mﬁ% #lse Bravides @ﬁnqjhd@fafro@mr@ a/emde pmdumtoccﬁﬁ)@ismg

o0, 80P SR 0k LU 908 Bttt s

the mdqlmdémnwh@emrmemﬂeprotmans@ﬂlqm@nﬁxﬁﬁ@h{ﬁ 4¢ B 0.101 MPa,

ng conditjons such that the crude product has
the cgugepe%e%kavapeg olgrhdeag 0.3 ped thawruste feed having, per gram of crude

feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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the crude feed and the crude product has a total

Ni / VI Fe content of at nobst 90% of the Ni/V/ Fe content
wooosielocs ude feed, wherein Ni/V/Fe content i SPEBUS2004/042647

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

determ .hod Th a
A 5oy RUST LR HOA “H P bR e ghiBa ) B Meffmined by
ASDIIVIESLD B428D AhACHd d¥hl st BRVEE afi@@Umvlyblertine céteriPped gram of
catal ysts to produce a total product that includes the
caighyistiétopr 040@1 gramsde 8i3erame of muelEbinngmm, epe Pemarq qogaptognds of

mcg] ﬁ%?l{llgli, %atléc %tgg 6% Fafkn? o%ﬁ%él éj}lun{l fqe ‘1‘&? (gfﬁ (aemd controlling

coﬁ@ét@qgvécﬁlaﬂioﬁs &gdhcthat thererude prodiet lals kaéﬂAm ef eanbit 90% éf the TAN of
alts of one or nore organl c acids, or m xture

the ﬁede@rcd and theycredegprodust Pasatorl iR Ts coienl OfééﬁioéTrQO% of the
NiPYe/E e QBf?t%toJf t@é' é‘fq? f‘e%ﬁ dWh&‘El qlhk\?)?e cmﬁte@l is a?ﬁéitermmedl& ASTM
al kal'I'neeart sal't's of organic aci 1A
MehodDs5l7e® shd TANBGE dgte&l’[med a»yd\&lfMlMahbd Di6d4 of t he
catal ysts conpri si ng

Col i eveafion Rlso pETdss et o Prafer % & RydE PEBb Gorarising:
co[%% qﬁgea udORe8 WIst (ﬂle%rfnﬁ&?bggfg%?% ?roﬁﬁcé ﬁ‘ﬁ)tzﬁ bR ﬂla‘[ includes

or m xtures thereo one or re nmet a
thd crade pelducnwhérenfthe hewdPeradudi is aTmidemixime ab25 AGred 0.101 MPa,

PR HEd CTRBTISNE Ghe 1 P U HER LR bRkt 81 O (g acids, one
or hﬁ;ré ANk Qfind Q@ m&eal éé[fE‘ oﬁ&léﬁlrﬁereto?gén‘ﬁi éﬂldscgf HiuRs BREAL, and

s In arangefrom to 10; and control ? contactln
theomdé faed havisg ehottahfaantetnheoec gmjreofinr@@mfe@d h:efst lalitnogtal, and alkahne-

cafffrefilinhed st ot R e G581 O M0ty g hlsatlone ot e

- cafaBRtseidinpRising! (63 bhe BBBle maBl fAdnk @oluner €3F the PREbailc, Table, one or

netal salts of organic acids in the crude feed,

- megaep@ppunss el ene omozg metpls fram gplumynel obihr Reripdic dablepor mixtures

o 2ing 10PEbAhaRIbl B or AL B P80 Tac, o ormore

copipouhdies ode bEbatmetlsdran Colungn 20 of thd Pefodid Table, or mlxture's
I sing: contacting fngcr ude feed with

thf';g@r}gwyer@e & Wols Ffleced tetat GelmnolOggeiat tortptal gpw‘eﬁ{ﬁg}g{ Kein
aﬁel{ﬁﬁn RhQ %’ d cgﬁﬁ&glhg c&l&gctfnr Lb%ﬁd 'Z)Hg 5\ theft 1 érh@éﬂn%duct has a
an eed hav

xture at 2 e cru
total ¢amtemt ofNalkAll Exet&,camﬂatktahné ea1th ine‘attm mem @ﬂ& cgfroagaan@:ﬁmds of at

oo 0t el B kot e S St i st organic

acfée L Budeffedd) %vh@?e'iﬂ @&ﬁ@mB@ bik&l nfé'?eﬁ £ld ﬂl@dlﬁe%ﬁpmsm metal
one or noré netals from Colum 6 of the Periodic

sarfsacbﬂ cafgarm: agiilxis as detetrhised by ASAM MathodoR&3 18 nore netal s

fro 10 of Per i .podi one ,or re ..
SaREnort 1 bistvides AdnsiBod, SeprpisTia D P bRES comurising
coEﬁEﬂlﬂgjé Srud @R wil orf¥ of iktr Sathly ik €@ prodkred Bitdd prodiet @kt includes
ratio of total Columm 10 netal to total Columm 6 netal

th¢ eruilepredpeingbereinghe ¢rude prwlucting liguist mixtwe at2 T fneae 0iltAy MPa,

h .t hat d
iy fes B PR oy RGBS B8t Eoog et BE Ry e pr
grith of BRid6 Fasdearldeg qieasmrcﬁlﬂﬁb Olitd | WiECorBfiNeSh) drfe d¥Smore metals
det er m ned by ASTM Met hod D5708. The invention al so

frqmn Selumers6 af e Petedie fTapleoenscorigorg cempeiendsof @ae pr more metals from
CdRs' of tit%eriodic Table, or mixtures thereof; and (b) one or more metals from

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

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
wWee@doete78 wher ei n the crude product is a |iqui BCTYUS1004/@42647
at 25 0C and 0.101 MPa, the crude feed conprising one
I I f. ¢ [
OBl B el EO Rl R I 20 10 98 ntrlling
coatacting eoMtgamlsuclaﬂnadﬁhe cnIde produst ks d totat DNV,/F¢ bentent wdat most

f eed hayin per gr eed, otal conte .
905 0 gihéﬂ Vg eqpten eaﬁ‘—rie%? fq%gze‘g{wrﬁm%l?\éﬁ 2 epRefigh af determined
byS&STMMfet}BHWO@ acids of at least 0.00001 grans, and
he one or nore catal ysts conprising: (a) a first

c at al hsmyerttiwa aisormdmdesstaaﬂny&tbd lo&piodgeing e crgiegmodyfct, febmprising:

cat al fr.om 0..0001 to ans, of: or re .
cofeBrd & inghteadh O BremsapbBlsapiodinp S RadEE et includes
th&Bulle PRIVACL %s,reg{ the @ﬁld@ rprmcﬁlsrﬂqtcﬁh& ik t@Fe @B 90Thn@ 0901 MPa,

the Periodic Table, calculated as wei ght of netal, or
thererude feed colmprising one ntimEly) alkals metah saltsal ahg ot moteherganic acids, one

oriﬁ&rg gg(g 11%%% o4 tgﬁ,%altsgf oﬁeh%r %ﬁ%mﬁgéliﬁgﬁgngr %néllat;t}l{%?héreof the
crédd febh &g, pEf"g’raEﬁfﬂ P6licCfed® i t6tal EdiferR bf ARBE n@NPAHAMISine-

of one or nore nmetals from Colunm 6 of the Periodic
eanthieial, iwanetal saiteaf erganie pgiks obat lpast BI000QK grames andetbe one or more

oS5 R B TG R SRLERE PSPt b Byt cuye,
frae 0001 a0l 08 lglerhd, B -0R8bF hoeinalals firdin MRwhn Sl tige Rriodic Table,
organi c acids of at nost 90% of the content of alkali

Ongef Fore seraPeHnka Pf ore. raRems msiala from Qolypwg olsthe Periegic T able,

h
coRFBR & \BELA BN ARG HERSY. PO ReBRNLRTOhe second
camﬂysbh@ang,@eagnadsoﬁ sscasl cdetyst,mt feast (02 ngiEMoEﬁmrfmﬂ nhdre metals -

The i ti.on. rovi des a d of producin
frggn Bpgﬁﬁﬂ’ rwéla%fﬂlo 5%% %%ﬁcge}mﬂ@fs& &paaéméee@egls from
COMubl 60FShOPerBRI ET AR, bk alafedlQ v&rlglﬁ ¢ %e@altd}tlﬁlxtlﬂém%Bf and

that includes the crude product, wherein the crude
copirolding comtgctzng] qoqdmtldnmuchmhaé tlagt criade p)r@damdha@a 104 doRmnt of alkali

m%[gife i %igel ! eeagtlh “ S| %glrﬁa {;r@gnr?ir(':%ﬁ S 8? a%$§58% of the

cofttekdf dliexl Bkl aﬂ@hlﬁhhr&aéaﬁﬁl rﬁétap Demefal S BFBAR 4eids in the crude
acids, or mixtures thereof, the crude feed havi ng, per

feqsh ahetsin @crrma@ Of éléi@lh mgtalongallgbine sath oletad ik andtal selisof, organic
acRgs A ?Ar Smﬁ%‘f‘ﬁbﬁ% al salts of organic

acids grans, and at |east one of

t he mtlﬂi/e)nﬁbﬁ aha‘pt(ﬂ@des pehetBsdom mbdeaidh viste pﬂiduhte @(Srhprlsmg
0. 001 grans of: one or nore netals from Col um

copigeting:s Pfélé? feet 3itheone i ancsp cplyats do BvgUePRIS Lo pmdélcbﬂlat includes
thd'Qh e 0! e{:ﬁ’wﬁ&‘ém tf“@tlzllﬁg? pﬁoe@f: i 'aﬁhqﬁ{%{ Ilnﬁﬁllérg a ?ﬁl’@ anqt 0.101 MPa,

cal cu as wel g orrmx
thaadde feetl combpiisigg ommbmbrerayl(alnndml $abte ©f shechr m&Gtorganﬂwadﬂds one
hour | space vel oci n a contactingzone i s, over

or ynorg Aakingsearth metale, 3 ?nerﬂsgncgep&a@!c CIoe @Ihmlwreaﬂmof the
t
el B A, IR SR 1o ) REL YA Gy e

cartietreetg], iamaktall skt 0ﬁmgma: hchdmaﬁallcast OO edraras|ahd ableast one of the

c.acids in mherel content of
Ca‘&h?‘é?r}}a"’r?@t BY S'4RQ 8&"&13?“ e@éggﬂ IFF FERee nagfplp from

c@iémﬁ IR MEPRUHSTdbE:, Bite &%@femomums &%wo%{o@%eaiéfmm

Coluﬁm 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
wowak/oerses or nore catal ysts to produce a t ot al POT/O82004/042647

that includes the crude product wherei n the crude

roduct.is,a lLiguid,mxtur
2of 8 et R i HiAgrott e il e sdibhel g ghcaive
catth fn\é{aﬁ SnGRnhlenls of or@&mb Q@&ﬁ opatQﬁ)&@ 209 ke cattertt ©85lkali metal,
one of the catalysts h fp gram of catal yst,
(O 3

andl elkelin@eqiumgiah s mstal S%lﬁie) aﬂm widranihecpde fﬁeéo‘?m*fﬁm@ontent
he P Tahl
ol RS G e RSPy %Bhineaty

Asﬂmnqugﬁb@gnasgm5|ght of nmetal, or m xtures thereof;
and controllin contactin% condi tions such that |i qui d

hourTihg lgm@en@ P@&Wi@ﬁsiaﬁn hedpt rOfNGIRE 2 sde uogodé%ﬁoqlmsmg

ol 08 SRR RIS BBl oL VB8 sk

thd @ade proldacteivhemsin e Erude pradent isiadiqasd séttererit & 6C byd ASTMMPa,

300 e e VSRR, SR AT el PR ogoor

grét}féétf gFlegﬁ% o Wr e RSy aggﬁe‘f' g%tl aF yahiSst & 19&5@@ 86 \I?\ﬁf"ams_ of: one or

uct that 1nc es the crudé product, erein
mdrh memalm flempColdmt6 ofthaPeriaiic dable xingroe naire Qﬁmﬁﬁmia df one or more

LTI NE N R Y R Y AT .

thé?&yfgﬁrﬂl cRd 1 é%fa‘éfmg Stdfitins @ﬁc}fi‘ﬂla! Bfd hOuPPGhcOVABty in a

of sul fur, | east one of the catalysts
coptaatprg Zinags om 16rh "prancsthmetude pradushhasal tatah N&/VdFe egndent of at most

o RN AN TR S-S STROHR648k 805l Pifemine

\bymngqqgthbagsagg and controlling contacting

condi tions such that the crude product has an ox%/
contldstinemtign alse providmpaghethedolivpdenng & aruda prosiuct, emprising:

coﬁ{ag% %grglg/é fe%ﬁq%&emcglb 31?0%8 g% ?g&‘t{stto Pf%%lﬁge % t&lﬁg (ﬁl%g{hg{]l{ncludes
tharbrad e piodaxty g8sretomt enide IpSochlst datlizuid meduleyt Asm/hmb hotiMPa, -

E385, and sul fur cont is as determ ned b
thavepAe feethoviag, nqﬁ@ranwﬁ si%f?e & BoORYEEY FRRIEIY ﬁ@@ﬁ%& 49p1 grams

of%&ggaa ?ﬁlga Sulfil- WdRteRr GO st (SEUM a%rérh@ 8¢ SL%?taigta{ 189stBne of the
Cr e

eed wth one or nore catal ysts to produce a
catabytses coprpedingtorielamdre oletatieforh Klamo Geof pircolrmdjc Tidbde, ene or

s pociel e e LLOUA b B8 O A e
thé86¢ anc?c&f?ﬁoﬁhnﬂdnwc{: Ry EQ1H RIS sﬁéh t?aht the @flde QrMICOHas an oxygen

grafns, and a sul fur content of at [east 0.0001 grans
confensefl a‘t mqst 804 odthd eeygen @méerxbbf thh:esr@@tfatcy ¢nd the crude product has

o SR G S0 a0l T L CoRRIGOS B BAY Brersi paveen

colRhBis3is fdét‘éfﬁli@@ﬁ B%SQMM&IM WSI Qﬁ’d ﬁﬂﬂ:ﬁ lebtentQ§ as determined by

m xtures thereof; and controlling contacting
A&W@Md@@léh that the cr ude product has a total
Ni / V,Fe conten

the N /V/ Ee
o+ FeeraioR Plsadro e RiRkndd it oa b Abfuil Dot gl ffibrising:
coﬁ&@ﬁﬁ’g‘i ciRide f&d3@Peif ortohigre ﬁbzthfyﬁtfs t6 pridasd a @italipheiuer theeincludes
wherein Ni/V/Fe content is as determn ned by ASTM

thwgnuﬁg dragsgip gherginths gridg pradyat is miliguid mixture at 25 °C ar)lld 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
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determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,

W@ mpeBT$1g: contacting a crude feed with one PCT/IB2004/042647
catal ysts to produce a total product that includes the

maff S Bings 05 Sie MIERE e B FroREESRL O GRE Pefiadly TaBY & mixtures

thefQITPANdSIoRBOIPAE cOfitabMgecontiitdhb suehtthat théatitude Bfodabithagh total
nore organi c acids, one or nore al kaline-earth_ netal

Nid4F¢ gongént @iﬁ at BpstA9eobibg MNEFaeontent of theqryde feed, and the crude
f
prqdiE 120 sl bR TSN pl B Lo AT e Gl Red, wherein

Nial/katomeray &d‘dd‘ﬂﬁhﬂﬂl@d BHNARENEM etk 135708, ardgabfue catérdss as
of at | east 0,00001 grans and a residue content of at

detempiged by ASIM Methed Pa29%ue, and at | east one of the
c at , L
Ly
coﬂit@dftﬂlg aetdd feed maihn onie low Mor&catdlysth e lﬁedil@di totaT@tﬂdapt that includes

m xtures thereof; and controlling
thecGaHif Rrpéwé Whirpniha s Brdpelds  JRBid BROFE St 25408 0.101 MP,
the(r:#gm mﬁ]l%fﬁ'é bnd& fAbre 4 ﬂ%ﬁ RbtEALIE B &R élj}n%tﬂﬁ‘%aénd 4tids, one

or gani ¢ aci at nost 90% of
or oond aihahrxeﬁeaethkmétal sats of gneamm aincala kedaniveacadbsy othmintyras theiaof, the

orilp ferd T s et O Cplle RS rasfhcontenf ot S B6% ah Fialine-
eatrtl?ﬁ'eéty §n GRE ‘;‘sms (ﬁf or $fic £y & KRG 0.6000 1WhEahEiand céQE‘sﬁ&i\ﬂ:tcontent

al Kali met al al kal i ne-earth neta i n netal
of atsibass Odfgr@mg aﬁreelda@,| agd at leagiongef &mmat@@twmmmg\mmm gnore

N T N

mdM19EUH OduAn @ ofdRe PERSHUETablE, Wlkﬁirébgzhex@@fl hﬁ@ tom@llang -
crude feed with one or nore catal ysts to produce a

coplgetiie qondidigrs suchdbatithieerudreprodne hap aétalsoatent of allﬁﬁbmé‘iah and
all{?nﬁ%%rki)g%etﬁ %jﬂl%{al §ltsaof1 oé’a#icdac[fﬁs)%{ fholt 9@/%’ ? ‘%ggt_ent of alkali

he crude fee aving, per gramo
mdtaleghd alialigseaiile nee] 1ﬁnﬁetaifsah§ of @aatic Acids mrthasrude feed, the crude .
resi due, and a total éV/F content of at | east

preslugtigs 2 rgsidiEsconigmy oh 70 4Qéof fiedegifiug ¢patend of fhecrude feed, and
}% Lt o dﬁérﬁgr}ag{l@h Wt AMRHRE Sadth B lnlfﬁ@'lal@aﬁg of &8anic acids is

one’ or nore compounds of one or nore
as dettmbined by ASTM vhatha@! 1013 t8hendPesidoe contdighé as datgrmined by ASTM

] X t hereof; and controlling contacting
M%?fhﬁ%?@ns such that the crude product has a total
N/ \YhEenveB8RbLAko Bfovﬂies H‘ﬂ%tho?pcyﬁ’ﬁ?f)ddclﬂ% eN':Iﬁ&'é El%dﬁ@cn&&ﬂﬁnsmg

of the crude feed and the crude product has a resid
coutactingr crode feod vaihoensfor nieee eadaliysisiéo modu@rﬁ totsf ptqd@cfdh@tdecludes

the R OB OS5 Ad "t GG e BHICEm gl 2 i TRt e
theAe?Lmé ME& H&’sﬁin?é%@ graml Gfcridy/Red, |aQ651@1h§@bn@dIﬂ‘)th éiqgasﬁo 1 grams of

met hod cing a crude product conpris

restdust aist 4 wgal it/ be éOIit@@d)f W ka»st 89082 gravtse a'écb@tdﬁ%sé pre qfghe

ca‘% yg%&%ﬁp%ﬁ?g:pgg 9 {ng)geur% ta& r ggﬁlniﬁgg of {hlgePe%OIH efr%b%(ef One_or

matt capéfadabtofk diGholviRetalk ﬁ@nﬁ@bﬂﬁiﬁmf @efthe Do dis Talles Ocﬁremxtures
or nore alkali metal salts of one or npre organic

thexeafjand eemtrolling contacting conditions such that the crude product has a total

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

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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15

or nore alkaline-earth netal salts of one or nore
organi c acids, or mxtures thereof, the crude feed
W(haﬁﬂismgmmer gram of crude feed, a vacuum gas BPCT/US2004/042647
("Vv&0') content of at least 0.1 grams, and a total
NW ﬂieec%hte {15 ab b@t(ls):frmlg%? g&z éACS‘E]:M M’%tﬁ@d Iag%&e 3{1% ﬁ:gf@ﬁe %gntg%lﬂs as
deltaﬁﬁﬁeddjy%S)TMtMethodﬂ}ﬂmﬁt S conprises one or m)r e
|s fron1Cb um § . of the Periodic Table or ..
}@dﬁiﬁ%’ﬁlﬁﬁé SBPTOHECSH RGPS omogpeng A SFHdeATRAHFLGomprising
corn{b%tlﬁ)%? LML SeclaPtiPonddr er?étchaF}%tsttB SFsRke 2 888 product that includes
controll'ing contacting conditi'ons such that the crué
thp cde ptodnets wheteot the cosletpeoductis adiduad imixtatesdt 25 46cnd 0.101 MPa,

al kal i.ne-eart.h. netal, in tal a H ?f organi ¢ _aci.ds
nprile TR B RGBBOnE AL EB LA A 511 Pofyar PR oifepic acids, one
or@hdid |a1krdﬁn@é'a[rﬂf‘m%l &lts off BndBi @breSibiric &fidQo8 ﬁﬁkﬁre%%éiléof the
in the crude fe and the crude product ‘has a

credafieethhavatig, per gr:a@%fwﬁ"udehféed/@acm gat oib(“ MG’ )ccro;nmt of at least

0. BBfsoSPEL B OB, 35 SRS TR i AT sas o
0 ahdifEoRRIGN gi‘E:h@' diabhleasitcak of Betcatal stsOcro@&}j}i 6s 8&d ¢lSm
r?{irhasldetermned bﬁéﬁSTM Met hod D1318%fThe |n5e%t|on ore

megpls dropr Goluasd ef the rtadiefl abko@mrﬁ@ora cempeendsrad @ne pt more
mEERRIR L Qg B GE PERGE 1BRHCG: BT klbo M g TR

’ coﬁfaud@g gorditioss suoMdsetha civde pﬁcrdudeha@ raQotdtéoritént df hlkqu inGbtal, and

m xture at 25 0C and 0.101 MPa, the crude feed aw@g
aligdine gadhimstal.dp gersalisaliyiof oreanie asidned aymmst 9Q%talthe emtent of alkali

m%t?lgﬁrrlté(? ngggoe%rt AR, iPRAGkaPsa géggfgx%?ﬁll% %Eldg’fm e clr&fésftee&) afd the

east one o yst'S conprises one

-~ crade prodeet et @VE& U canerfolf (041 36%aff thd ¥ GReedndetit of Teluirede feed,

vl g eopietiig BpOrPgHne PABSOM SFUAATo RS and G of llali
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mé&Ad afPNkEIRleldaRf ntQAL AChEADHS BHbh ARSCRY fhst Ak a by ASTM

crude product has a'total N/V/Fe€ content of at nost
Meipod o131 e N| / VI Fe content of ‘the crude feed, and the
pro a.ya0 cont of 70-130% of the VGO, . )
cont Do rton et pritide aebeRid B wbfocles Eore Sinds coSBtising:
coflRb@ignh fde Rid AR\ Iirheste BR3 s t@gﬂ)dhlbé Mdrhl e@RicBMat includes
is as determ ned by ASTM Met hod D5708. The invention
theypryde pmdwtdwberamﬁé@ sodle produebid adignigl mixdvrgde2prGent?.101 MPa,
NRE ks cld | 0 c h
the(:: grtua k‘ g%%¥1n§ uce gcr%d qlég,prtg? E@{W/ﬁ nqg olg 8{"}%%%'9 00002
gr@rhb{diﬁd aﬂl@@@bmen\hﬁ]’ aeldasthe gﬁh@g&dﬁt@&@ﬂ@nd (ﬁ“ the bdtalyitsl comprises
m xture at_ 25 0C and Q. 101 MPa,  the crude feed
ong G pIrSMAR M Srolwpr & of hedferiofist kables ane ar wpregipapeunds of one
or 'i'ﬁ’cf ?rr%'ieg@ﬂbrﬁ il 6 o‘%@ﬁé’ﬁeri&ﬁcersﬂé@ Ak hﬁ%u?e%rtﬁé}e&e bR controlling
sal'ts one or nore or m Xt ur
cohfaeﬁleg)éqndaMs bind thatutle cn‘ude ;!rddaw Haga t@teergV 2 1) cmfntemt okt most

otal content of  a metal , an
90&(9 ngth ﬁlé}éfa{F & FOTEHAE 'Lq %ée%ﬂf‘ agg thecorpde Hpg%m ihas & ¥iGf3 content of
0((-:’1;13t og t?lgs}lt%@ oglqgllg)tn]oafglﬁeaé%de ﬁg&l nggﬁeﬁ%lﬁ S%Oggﬁteﬂlf isbf ﬁetﬁrmlned by
AShd MEthmeé?)OEtaaﬂ NlN/EﬁcﬁﬂbmnmasﬁdaDénmmi&l BeAS'ON ®lethod D5708.

Tabl one .or rrpoun S one.or nore netals

£ 1 orRHANRAIOB al5p PRASEE TS ?%Oéﬂﬁﬁ@ln&ﬁ ciipls PrRduet comprising:
co%l%gﬁﬁi ciufle Re@YHEER TR RE ¥hlyRS §S podRle o R4 p?&fu@li 8 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

w@2dasperat ur e bel ow 400 0C, and control | i ng cPOT/ESI008Q2647

condi tions such that the crude product has a total

or(fnlg(i}'é %ﬂ(tah % }rﬁkfal B ond Idmgké(ﬁj{gérﬁg a@ﬁ!'g SE%I?&?AP? théreof and

or gani ¢ aC|
the orilde Iﬁéeddfavﬁngkpdrl grare btrudaiebdah kailicoateaosftdikatiehatal, and alkaline-

tal salts of organic acjds.in th de feed
o @ncitlpinaBFIElHItS BF Ofglﬁlwa@ﬁdﬁéf Ié"l lea%ﬁ&%ga L gemseanct depst one of the
Ca%?%SL?Mb%éﬁIe?y %@ﬁﬂbﬁuﬂgﬁe @R'vﬁtl?&ﬂe% mote ARkAS glgfshed;olumn 6 of

D3 18 nventl on al so provi
theBedimtic Bablpradior nmge eormpaowdels pif onkict moxeangials StongColumn 6 of the

c.ot 'n a.crude fe wth one or nore catalysts
PRt A, B Bies Pt o Plaicd B Er AU TESCR AdLforming the

[bdhrsd®f Bl tord '
B T O

cograamng cempelmd$ e@ten@etamra Ibeliw 400FE; cnd cemttollofg atntacémgt

coR00 e B3 S5t o 5o St S Bctn cart

mé&eL & Sefal Qdﬁs@@btg@ﬁlc@cmfs of BEmBard008lbLihd 3bhient oF I31—"1<aﬁrme‘tal and
nor e conpounds of one or nore netals from Col um of

allkhimeparth owtiad, iMastal saléy ofdrgenie eeids ethe QIfUdP deads wbgnem epntent of

t al yst SO d for h
AR B E e PR SR b R, b ik R ol Rt Eesprmipgd by
ASirMﬂuéﬁao&uDleg contai ni ng conpounds at a tenperature
bel ow 400 0C, and controlli ng contacting conditions
8

sucht fteﬁa‘(entﬁﬁ@ alsp paYidassduethoh aEpradugitg p CNde ramict, comprising:
coﬁ%@%ﬁeé]% o e 8 %ﬁf ol @f@rﬁtcgﬁgjélt t}/ [ Fo%ugé){l]{ Zﬁtpr&iuctt Hl t includes

cru ereln I'S as dete

: thé)yruAijMdMéﬂ; whdreﬁstﬁeamdapeodmvsmucpm mlix:mrepat oy PO@ad 8.101 MPa,

ude .cqnposi ti on havj er, gra Q
6 Getlitanneer e pf ol e eaf%w&q& Wa F%‘%f%‘?tk?é A legt 0002 -
I { ne.
grﬁnp %h apﬁaﬁ g?ﬁg g{ ﬁill'e gtgtg%ﬂjté ik Qﬂtagxr%gl\én’gﬁ/ofﬁﬁb 8&&3 Sip %&Q Wittt one or
mwemh'ﬁtds Iﬁom Cmigmmaﬁr@ehdl’@wdl@ Ureblejoriset weee c@600ud@s afidne or more

320 .0C 1 t 0.0
mila BEAE B G e Berlie TG ooV SRIeBE A Rt et
pr&%@so@@n@ﬁgrnﬁﬁg ¥ eatlly b% Platigane addlySiReduedor i8R fresence of one

grans, but |eSs than 1 grans of One or nore
or gAY B\glﬁtrs;OpT@rnnw eompsfunds %tc?etemp@@tur@ belowed (0r7(e and eontrolling

rovi.des a 03| L Vi
coq gﬁ%l}g?%dgﬁms ?clllcté%qﬁ pléordg a8 fa%%taﬂgw Re csf)%{enWOP at most
9086 NIAYF @yorﬁélTMfM%tdﬂ@&E 04@ Stieréth NiRBBE céhténtd§ &Eetermined
of resi due, as determ ned by ASTM Met hod D5307, and the
bycdrpYYiethed D3d88.a wei ght ratio of MCR content to C5

asp e
cont s gl A3 BRbidts a3 Bngtiiap AU EE B gt
coﬁ@phabﬁ e éistonOi legramis &f Hﬁdrdé’drb@rm wigtdla thﬁ@fMgNﬁﬁdﬁlﬂﬂl’twn
JJhe invention also provides a netho

07.
bebmal?é F?gané 260 et Brifd iR a; ag ka0 Q) 1 ggamg eﬂh%@qaﬁ@ora with a
bo?lfréqﬁn%ecﬁ rl%t'i &@@e&f %Gﬁmtearfd%tﬁl ¥sh%. 103 1\8139,(11[1.‘ feast.001 grams

uct t I ncl udes
of hydrocarbons with a b0111ng 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

womRsoerrent of at | east 0.001 grams per gram PET/UR200€042647
f eed, and at | east one of the catal ysts is obtainable

: f .
resk%ﬁ u?‘Fn Irgllla n‘{%ﬁ’é’ ,%gﬁelglglfe’gmﬁl %3@96‘0 I remgrgcgrrﬁ}%&zﬁo%o}?as arVQ ht ratio

of MCI@ B6ntefit 10 Aspritades cofiten (ol Wast B5,08hdréie NFERI oodteﬁt is as
abl e, or mxtures thereof, to produce a cat al

detpr@@aél bpAS T dMethechPrizp G, pad Capsbpliencs popignlis ﬁ@g?tﬁ@llned by
A%ﬁ%&ﬁodﬁ §GHr sor in the presence of one or nore

con al rii ng conmpounds at a tenperature bel ow 500
0C, ThBthwanbs akd bryidesanethodef produbing ®asds pridutthedmprising:

t he crude product has a MCR content of at st 90% of.
contpelingrrerydican titone 198 Morq eRsaly el & PRFEFeA 19t aVpredush fhatipcludes
thel &u&ﬁgrﬂﬁﬁ&r &glql Ry Cl? MOME&”E g%ndgﬁ%’b@e at 25:°C- angl'()hﬁ)ldMPa, the

I nvent i on e

provi des“a net pro UCI ng a crude
cruyde debdct MGRO ﬁqmterﬁ iofigt: leasd 108 tgrangs perqramd of twde fawdf mdoatdeast one

of Fhecists 16 RELRABIS v FORBIRE AOPERL i e JRRLe PRRGR Epm
Coﬁxﬁ%ﬁ%@l RS oﬂlcaf“ab?e'5 og&ﬁﬂgre%o}r%%%f drld@r Glo#é Fnefa%eﬁom

content of at |east granms per gram of
Coturoutl 6 of deReriadit Babld, eaBthowe ﬂwﬂrectﬂq‘@ pradw;leytsta‘@lysamenlgs@t, and

qQre_size di uti.on W|t a nedi an.pore dia
fofh g s S bR g LA Iet Ry oS b HEQEReRb RGN phigore sulfur
cont@indlg SYMTRRNIOA: dRek ?&afu'ﬂe bAEWBRDECS hfEcditdlIligishiaeting
hawngapore di ameter within 45 A’ of the nedian pore

couitionst such theh Sreairwderyoduct haea MR eorentiod At ngstad” of the MCR

oAU PR R AT RARSF RSB B ot

D4330CR of at nost 90% of . the MCR of :the crude feed,
wherein MCR is as determ ned ‘gé;ASTM Met hod D4530. The
i nvdheieientips alsp prvidge ¢ reethed RferredisiRist EiUgR PIOSYFtngumprising:

co%tgé‘tbr%qa?épggé geg? g@%sdr?tg é)? g‘l %ga]tﬁg?ﬁ}g tcggrg)gé%e%é@% lpr‘duct that includes

thdderQ@Sprodadtswhéresithé citude pﬂ)ddelt ie condeashbixyatRS PU aul tohidd MPa, the

D4294: and at | east r ns of residue, as
crygleifeads MER 6@;1%??/%1@%%8% R0 DEFIREAT (G BRIGF Gredafnit least one

of H{eoc\é{aqifs% ﬁavﬁ{gugﬁorg 91'29 Qﬁ'tﬁﬁu@i%n Rat DPediB ho B4 &Er in a range from

conposit1 on: 4 grams of oxygen, as
70dfetoet 86 }n,e\ﬁhtlnyt ]éﬁTlSD%mﬂ’nhndtoEﬁ 86mbert ofiwses 10 HEOBre siaerdisuibution

sul fur, eter n ASTM.Met ho 94: _at
a4 T ama et BAGIA T (Of S e CiaE Dot ST BB AT Fi2e
didMet rdl 1@3@@6@@@1&6& lﬁya STM KiefHoa TR 238b: zirﬁlsdo@it»fﬁlzhng contacting
asdet er m ned STM Met hod D5307; and the cofposition

cohditions STohlthof ﬂEtCdesmO@J% hassMAR ef atimest 98% ofTWMGR pibidte crude
vention al conmposi ti on
feﬁgwpﬁrﬁm Wﬁraﬁﬁl] @Fn@S%%%Wﬁﬁag?d ﬁégﬂf 0. ggl gr ans
of stHefitWentias aﬁ@bﬁfvﬁﬂe@ a@ri odmbikitibh h@@in@‘b%Q éram’:lbf composition:

| east 0.2 grans of residue, as determ ned

at MoRTOAVLBITT of BNrEenh® deipinst NS TR AGof FIg ghmost 0.003

grifné%%f uigu% !\e{scgﬁt%%{ln{gg@ <E,¥) é‘égﬁ%\feﬁﬁ@%% Ind L&D, 3ogtraxgg of residue,

as determined by ASTM Method D5307.

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 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
wadMModMsrhod D4530, and wei ght of C5 asphal t enPGT/US2088042647

determ ned by ASTM thhod D2007. In sone enbodi nent s,

cetgrmingd B OF 1A MSIBEHBAL. A S BiRSOSETERE PARE AN gt £t 05, a
dettenﬁnwxﬂtsmmwm@ed that: (a) has not been

in arefinery, distilled, and/or fractionally
d is ﬂ‘hb irmdnmﬁfoalsm pvElesp @neintcsmmawln@ havingmiso granuedemposition:

and cru f eed
o B0 e asineod o Bpehe B BT bRt BB etz s
of gxﬁheca@rd%ﬁ%mea RASTMGhodMDis807;had he & sitmmam@gﬁvelght
stribution bel ow 100 OC at 0. 101 MPa, a boili

ng
ratioanf§dCRBi wnteinbiet € oasphatenesepndand oHEt leasy 1 é@@nct)ﬁ;e &ﬂmGOSLt?)qn having

T 05 mevt - gemal AN Bar e P SE AR Mo B8R beign of
MOR iyRER 130 LD 1RASTHOMfod 334500, 14 Werght oa“r@; a@p}bﬂlbﬂldsﬁg as
range distribution between 400 0C and 650 OC at 0.101

deWameQb?t’AfEéV“\é@hO(bpaﬂWof crude feed, at |east: 0.001
i <P b RO BEROE 3N GHi QPR B eRdn'BRBFprion with ope or
mdy 6 D6 AR dﬂ@Mﬂn{iGmﬁmﬁ@chﬂﬁxgﬁa figeindérgion) dutlé fmd that: (a) has
bet ween 100 0C and 200 OC at 101 NP%QIS) %%1) rans of
nohiegn dieaten ima refinern ¢iskillsdi anfieg fr@%@?@ legh(P) Bas components
haﬁ Sg %%@)oé ngm%g‘r e %Ogrbdgtﬁf 2hual féeg]hag/g Pheadl: Ooﬁéraﬂlrs 3FBuf

ydrocarbons havi ng I'ng range distribufion
colPbNEREI ped @Ehnﬁ) of ande &2Q; @Tcahpiise QydivParbomnd pOrtdiof which have:

REECRTEE TN RN T M

: be&ﬁ%nh@? °@ aIé\b'OQE’C%E 0 |l@?§/§PaOa 130111%% rér%’éﬁﬁstﬁb&ionq{egw&ﬁl@oo °C and .

range tr omO
308ACianD DA MED alhodgmgp@mqumflb@nom @awcenzm ok 400 °€oat 0.101

VI S B GOTBAA S R e B B0, Mg s

peF o BRI feéd, Jat RASIPD 06 B Srasisl off %&dro@rbb%ha’iﬁné £Ba6iling range
020001 grams or 0.05 grans of sul fur_per gram of  crude

dlsfaeletdron(ue)wh h@O At a ‘éé%lt MPa0®0 herms obhydrocingens ving poiling
gﬂﬁ?%l? etbolnlpéz Wi enaIZ)Oa”F r%n%%b 9 al‘ 040 ip f0 qu %H?oﬂgrdrocarbons

conpri ses oxygen corit al ni
hahmg RAIGasge diRYibafien Betwoar Z()Oeﬂckaid 300etCadt OSEO 1tNPaf0.001 grams
one or nore organi ¢ acids,, one nmore al ka gw$§ear

of hpdrararbens kavire obiling rangs élsmbgaﬁm BetgersY0 o and 494, ré%t 0.101

f o
551500 P FH SR ASE SRR 8 W o0
anaﬁseﬁﬂ:@t 8401 M¥fa; &) has g AN obatilehst O 1 sarfeasedB poli inmrraigge from 0.3

to g q«h)?%e&i8%&%22%5%&%%5@5%&58%%3%2%& e 8101 e
(gi é(;)%n%é;ﬁxm%kan ARl ERh; lgq{as hﬁ&%@}o@@@ Fﬁanﬁyoftotal Ni/V/Fe

na ht and conpourids nore vol ati Fe than
pengfaht dsfg:t:rﬁda)fesea (c)raodwnswsukfomﬁ]) dabatdease A10801 grags or 0.05 grams of

i nvention als v in c nati o
solfr e are AEcmae e b Pt EET P bR QR P g Bamflgrade fecd:
(1)'11%’ SEARD:1 Qaﬂ?tobfééld% P&Og}ﬁﬁ%tf lcAfleFe &, @ﬁ?c&ﬁﬁl‘i’se‘é\’ok
ne or nore catalysts to produce a tofal product t at
confauimglh!y:lrbdmb@‘rsude one or more alkali metal salts of one or more organic acids,
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof;

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

arsenic salt of an organic acid.
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product in which the crude feed and crude product both
have a C5 asphaltenes content and a MCR content, and:

w@ 2)05a6808n of a crude feed C5 asphal t enes contROIL/US20A4/042647
crude feed MCR cont ent is S a sum of a crude product

hal t t ent. d ct NCR.
o RO arbonan F inl iR Rt B B P o ohe or

mgﬂe%tf 1 mbthod orBRBipodRYne £cc§rd1§g1fé/ 186 irfvRhtid) %r&@%&?ﬂqhﬂg
conditions are controlled such that a wei rati o of
obgaiiabie by)mrmvungamamﬂea apdwampprutiupere volagil aasp@iﬁha ﬁrnmsi crude.

cont nt of crud roduct is range f.rom 1.
0 i5igpmS extpingtnS TidhEEh ol il B A RRdn b or
m@xlesdf 1R ¥thE&Ser dothpositidhadcofiin dg\lotthe ﬁﬁi@n@én AAh&h&d off dMRitacting a
met hods or conpositions according to the i nvention, a

criaicedwith 9oeoe@ore eataipists o PIREUIRAIPEY pmdyotdh@temclydesahq crude
prﬁ@bc ousplgfl gﬂe criﬁ%% Po%§ gp? glglgg %?()dﬁérl/%oo?ﬁﬁﬁe egéi?s&ﬁl Bnel codtent and

a MITR esdftent, and: (a)) B sGRINGE acftidedie&® QL Ssphhlfehel by Biiti a@ﬂ cald@@eed MCR
provides, in conbination with one or nore of th

coptsnhisds aéwnézfmgdq profuct &e @a?lmtﬁg%tcen&eﬁfeandrm'ﬁd@ piedugt MCR
%)
o5 inofRlsR e BohdRiisiEPocs iR ed bich BB M peTREG oprc o s:
andfd CQB) the O(ﬁhwdtln‘ghneh&ﬂtmni ire contuslizdfsaedthasa oeiphacttidhbfiatMER
conta ffii' ng zone_ t hat ‘?SEE or coupled_to an offshore
o

conieaf p g crudg PESIHE! orf pleges gandent o) Bigearudr RIpdust is in a range
frh ¥ ©eSe, ok § 348y nation with one or nore of the

met hods dr conpositions according to the invention, a

rret Hadgotk ambodnnnmlts te iopaitt@o alsogravidesy ttecanetsnatiintitlooree or

t th f /
Qs i SisRe GO e RIS LORE PP bR BrTaly 2 d8 e Spgce, in
widR ﬂ1€tﬂ3ﬂa¥ogeﬁ %u@e {2td) 2afoud; (Wé%n?égr(@}]&@ﬂﬁﬁé”@ﬁhé}ﬁ

he crude f isin a range f 00 nor nal
hyrdemoerwnof(eblasﬁ@as ang/r &@@nxtgmﬂﬁh@eqfer cubic meter of-

cru f eed
cot iy oBE R T bl PR AP PG sepliPagion vith one or
mbRtcFR: hsth6@ér dblrﬂ@@nﬂ@ﬁs M@btﬂnﬁ@to&h@ﬁfv‘éh‘[&in BmeSBA & ®htacting a
t he hydrogen source; (c) the rate of hydrogen uptake
crpde @9% Withieae of ﬁ’é’r%%ﬁ@léﬁﬁ)FOdﬁeé‘ﬂceWégtaﬁ'mdéﬁt tg@tégclmlﬁéﬁhe crude

g o B URIRE ke 3 5L U 0 TP o

ofshprrfatilion bet ween the crude feed and the total
product duri na cont a}ﬁ:t (d) t e selected rate of
hy driggere gpt bafigngngs, i lgv‘?r’é]ﬁﬁé SpPERYigesain mbinationythene or
f r [
G LD oo e R R AP B R B e R it Rhpriss
coatudfing a tiude Iﬁge«inm@iemsmnme camlyats ih ﬁ&qireSbilCthOﬂﬂ gatand/or a
| east 15 h glgn nost h 1., (ghart
h>i5‘¥%%§’§ &P%w%fm‘l ﬁ%‘“&j’ ga‘i‘i’&fa&Pnﬁ fa &ﬁ’)@er afiq of a gaseous
{ggh%&ﬁg tHAE e GO 18 4 4 %ge ﬁg)n ﬁ-SQ@ RE@EA eiBic meters of gaseous
te erature 1s in a range from50-500 0C, a tot
hyldregendotroe pérycubpaneteref audd ﬁzetocommcgwgh anol blomotehfd the catalysts;
drogen,saqurce i.s ara
o e ipira st pES S pineR b RkRR o PFled i iruien pal missure of
the fiydBgéh §o%ﬁ§e (63 fiRate F1vAroER uptakd isduél St OF chie Iﬂ@d’uct has
and/ of the hydfogen source is in a direction that
TADutess than 053, folut) edifydrogen uptake is less than an amount of 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

wapiodkelolsy t he crude feed is at nost 80 and/ or PETUS2004/042647
range from1- 80 or 1-50 normal cubic neters of

dr ogen bi ¢ r .of, crude feed; t;he ;
hoypfiraet “HRCUAS kg0 AP o RerBsrants Br kool S gbltds i, o
at MBS0 @rpaﬁtal Eié@:iuré— BPeRIgat hiel/bd thyhf@ogaidcuide iotodthstled
crude féed; (1)t crude product has a sul fur_ content

dul@lﬁg TOMATOSH (€) 2 SOntacto tempeaaire if i grargsfran 000 fea total liquid

Shpde fead (Ml e Sl PLOdUCL, a3 MAR00HERL0.Pho b,
ami el prélrc ol oot dad pr 2 ugrdsas sourt i uargarttcent 0080 MPa; ()

70-130% or 90-110% of the residue content of the cruﬂ
a floseef: the gas andéor dhe apirpgescroaice nnid adireslgy iRt BEobaigE tops tlow of

N

hydddgerCiptaies Wthé ldflideh"eai i3 at mibad 8Ocad! e il a@efngalﬂoaiil $eoml-50
and al kal i ne-earth net al in net sal t

nomesl gybismesers RbRYdrogmy pescupisapeter o Cgﬁ%fe%sﬂ» %%Pt ﬁﬁg@ﬁe Pepfuct has a
tot?rl]; I;htéyﬁ? e?c%ﬂtteﬁ%f a ];ncﬁjc LA at%é@k@%?@pat?l&@h ONETRY ND'V /Fe content

n net al of organic’aci In the crude
of fieegude(fgdd; &) Frevahdeprotiuttines e sufier doeted; o136 or 80-120% of the

s e L S b B b YD BRI Sh 55 o

90551&0%3&;&3-%(5’ Eorthif of lRCR8id e@f(nf 1 cﬁIdéqﬁodlﬁﬁﬂasaé re&ﬁu@ content

crude product has ‘an” APl gravit
of 70-138%9%r90- IdAYeT thg residueycontent ¢fghe mtulde feede § theratndg product has

g ISgEAHSE RO B ATy O T D Bt g1

of Mé%x}—?\l) &ntdolt t@f ﬂfeld:ﬁﬁleffﬁ&ﬂ (PNHé eFude ?rcﬂiu&ﬂ{&% tbtaDoderf OF alkali

or 05 to O. In sone

- mesatband aﬂeemng earth @qtaiiﬂ@nnq:t@lrﬁam glborgry¢ pelds of gtgnost 90%, at most -
5 Oggonbl nrﬁ{)ﬁltgﬁ% ofttﬁe cgqet‘encf% gﬁ’{aﬁ eftalt Ql%l an@hlﬂg %ﬁr’cﬁ’%rﬁat% 1tn metal salts

S accordi ng | nVentl on,

of 6EUARIcI 3RS if Hatcagdd fogd; dqxd Pdaluked thedride foad dﬂlhngﬁbﬂactmg, is at
catalésts and controlllng contacthg ﬁondlt
8

leaselac@) e coedredust 4§rag*a?ﬁ0él%ﬁsf-’g7e% piapot 'ﬁﬁ%a at most 50%, or
at &%W/‘ 4Ptk %Méﬂnﬁ@ ata{egj gof ot (%fL%%ﬁfé da%mw h&s an API

gen conpounds i s Fedu suc e cru
gremi@duf G0-138% @ﬂhnommmwt}omﬂthm trudé fetd; aokder (§aP6 afude peoduct has a

y en content of t crude feed;, (b Ie st o
dlupest 8%) 7% erm&wtgfz@?{% &t 65%3&%@6 Héoaﬂ) i B‘ijﬂ)g/é’ of the
/ﬁg %Pfﬁe%%eafeé@éﬂ/oﬁﬂlatra@e fPork BI00PXY bI5C0.8¢ 't(Sj() 2§ §90.8% 10 0.1.

ast one conpound of the organic oxygen containin
conypio sam:is emboginiestssthanednkian alsprprayiides gihtcombination with one or

2R B oo s RSB Bt compri

coﬁﬂagﬁ’ﬁg DEuEATdR Wil e o Rhdre dtalrstS ahd Bttt Ien2éonthictih® tonditions to
atl east one conpound of the organi c oxygen contai ning

redwma@om&st chmmuswgan gentainingzdompetinds ipaytehky(#) acangind of
ein the ri ses ane taI
selsEen RS Sy Brhe Bl e pfT s R} By g b poveen
collRfit 6F o altse90% of tHéQﬁcygﬁf Qe bEthe @AldRIfBddI gb )t BBl dhe compound
conpounds of at nost 90% of the content of

of tirergaib oxyden sovionieg mm@u@d@@aﬂn@m@@ﬁmﬁi @alt pha eggboxylic acid;

de, feed d f
R S e -
allBARAEREAL G f aChihoRYlidWtid; gAY Adeadt o dbﬁ{p‘oahdl bflic OF@AIY Exygen

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
Woretsodls7or conposi tions according to the i nverCT/UB2008042647
nmet hod t hat conprlses contactlng a crude feed mnth one
or nore cata crud

lefi BB iR o Dl orp it Plfists Py et ESGptises o metal saltof

a édrb&;tyhb QB ivBkidrethé eletdd WBghpHYes@B bod loré thetills RoR&THMEN 12 of the
erature and the contacting conditions are

quﬂtcr“éahle dDsbeerudnmiodpgichas aﬂgnteefdrftr@etqaﬂ@vamﬁ@mwe@rgamc
el S8 AP0 Bl LA 465N SRR e

dﬁmﬁm thé crndé foeds aﬂtﬂycdr(gyﬁﬂeﬂpbwﬁ the brlydeh@Bn@fidng dwdmpounds
at a second hy dro%:n uptake condi tion, and_ the
intlmerade fogd erigmaten drom paphthepicacid doimrgarlnxylis cantainingreanic
rthan the tenperature ofthe second uptake
>§%enc§§%§ %§c) the crude feed iscontacted with at
| eashh sone enfboﬂhmemsaﬂw iys¢igioatalsa frovidés, irem&hsmﬁttdnemth one or

foll omwed by contacting at a second tenperature
mptgeof é@ﬁ@ﬁ@?%@r BRI ERBHACCGF @Hﬁ? grieatons aareth @@@a& ¢pgaprises

coﬁtarcﬁﬁ% ﬁ@ﬂfd@%éd"\%‘cﬁ SIS RSN BtalytBh WHRSH: ( %}3&? Eﬁg lis contacted
e second contacting terperature; rogen
wiglast least gaenef‘uht: egtalysisiahg fics mampﬁratmy fo(le?ved]wl r:«ngeo‘ungais a second

SRR GG T PAeU0E Bl Bt aToRed AR (DR P gontacting

teﬁ@@ﬁtdﬂ@ls‘ﬂf ?e%stajO deRMer thaBFhd §e@BnPEortdtRing %&ﬁ‘ﬁ@&tﬁfé f(b) the crude
fgcﬁdrogen (f) the crude feed is contacted with
€

1$ coniaoied vatx lmdy@en aphp firg bridregen pfalksf cctnldélcmramdéhéneeé@ second

the first..catalyst forms, an ude oduc
o BRteehBrb S A Bl S RpHRRA B b g Gl G} east 0
°OQMmsiter Yot tehiperawoﬂﬂletsb@nar@w&efc@@cﬁtlo@ ) 160 Bfale téddds:
of the initial crude product and the second catal yst

contﬂCWé vaiticatlenst prrecrfitbe Cataliels ferst emneeateiedelloprddesieantacting at a
seb&tRi %é%ltdﬂé aﬁh glﬂ%’ tnta%gﬂ/% ancﬁ@&s%cglftroﬁlgg sﬁcﬁll' tfléteﬂxe first.

Cru ro contacting i s or ned
co&taﬁﬁk@&nﬁﬁfhtme acatanost o) °C dxmre&cthamtge isscopé k:ﬁmtactm@ tempedatare; (d)

ebul | ati ng bed reactor crude feed is
hydsrgen @i grnetated fluspg F?riteﬁimg» @Sh&@ryg?n 3508 geiisaated dying

coﬁ%%ﬁ’% taniild bdnfiR nqg; EorflitidtR afe 84 é’érbﬁ%'il%d s‘](dh)thé&r{ﬁe %ﬂe feed

nore of the cata ts I's a vanadi um cat
upte[kl@d et leastd mﬁ1@mfﬁhn:g®dramd kydaogeaddd) the@:naie feat ilcysthcted with a

esence.of a_.hydrogen rc seque to
B REEOn (7 g M 18 QL AR §ae oo Rpd Hipd @l orms an
inBRN&LAL Brbdabt, Fnd @h&emrth@nﬁm gﬁldfe f;%aulzt BA anpmaif aEEBE®0% of
meters per cubic meter of crude feed é drogen is

thg dhéN aff the crndeifery; attbcanitastiag of ﬂng inifinlkcrg mpredlﬁcéeud the second
ddi.ti.onal n.,the

g o
cafffy%, RS it B A B R R bl ner S BAPSA Bfost o036

omuéimw th@fekid] bfade prddet; i 13y c&ﬁmintgupﬁ&f@fred@h 8 Stacked bed
controll ed such that a flow of 8a3|3|na

regfitete €h)icontagting isipsriewadtia rantebult.lfﬁ@gfhe vgastor (ethe pwdé feed is

cogf c%g gl dd% {catt{l%s& %ubst%r & "?go g%gac?ﬁ(l tg g]ileél? Sqr ?re gatalysts

(j)f drle Sl Iﬂcﬁmaﬂhatcuﬂaﬁysﬁ fgla satEaom! eaﬁallwt antdtthe @ndaftdil iy @nedcted with
catal yst at a_second tenperature, and the contacting

anggdiionplgatalyst én e prasendecd adiydrpeen seureaibsequent to contact with the

r ower. t t
A a8 M o e
me&eRtpRE tubigmetdnef crude feed; (1) hydrogen is generated during the contacting, the

crude feed is contacted with an additional catalyst in the presence of a gas and at least a
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crude feed is contacted with an additional catalyst,
and the contacting conditions are controlled such that

w0 b@sadaig | onal catal yst uptakes at | east a poPCT/U82004/042647
t he generat ed hydrogen and/or (o) the crude feed is

subs ent | h an addltl cat
pRHGE SIS Ebnateel BRAPREE It B Riafiot o R A RdnasBhied such
that £160 BF iR das & i wChircbhiéd thhhie coegend theflpRIdii Gudsfead and a

| east 180 OC. In sone enbodi nents, the invention also

floy ef/ihgeenerpied dudoigarit(m) ihasrade Faé isgontasted with ¢ Henadium catalyst
at ne%r%[gam%)%ra u(r:é) aIEPcf) Sﬁflbtgéqulgﬁtga%ﬁﬁ tag aH@igl{)lgarlL Eﬁl};fsg %Ew tgﬁlgerature,

andthé®drRactiap @buditlsns dve ohtediled (sadh thhiethe firaltetfperataredis at least 30 °C
supported catal yst and the support conprises alumn
lowpey tham thesepondtempenaities, (0} hydipganmas is graerased &g Rptacting, the

crlgd;e{ %F(il/ és%g&%’?eld%}f)ﬁﬂ 1oq{a &\]’nﬁgﬁrﬁﬁl Jh? E&ﬁ%ﬂn (Cg}ldﬁlgﬁs are

I's a su orte t’an e support is
copablietssuch ¢hat tlk@ddﬁttdmﬁcaftaiyst Iup‘rakesnatpeassae poralnnaxﬂ tictdenerated

cat al yst_that has een heat treated at ture
hydeegra: ans/gr (oihg crule Teed is grbsgay f/.ceﬂtacteﬁ)w@ ityppalgatalyst at

a ée@ Fﬁg)@ a@ijre EPle tﬁ@E@H’cé&fﬁ cbﬁ'dlt%né ﬁ?%&ntfblféd%ﬁﬁ{ that the seacond

ast oneo the catalysts 1s I1n a fixe
teﬂnpelramresslauﬂeas’ehm% the crude feed. In sone
errb diments, the invention also pra |des
SRR RV GRbioR 5P MG e i URbigption with one or

m&‘%rﬂf‘ﬂ% hb@B&s GOSN FHsdnd Qcc‘bﬂﬁng UBE 1R RtiorR aMRthPthbN @& mprises
Con”prlses contacting a cru de feed wth One or nore

coptacting 8 teide deed| \mls onwem@tfe cataéfstsan athjd: (¢)§hec=§@iy§ia$ # egpported

or_a cat al and .t h
cofifyd oo b Punbh SR R ey tRBRG) 80r
ziflBhBn &t aé, dghesuad e 6r &1&&69&6&&%@ (B tHeQdtabysT &l ®ipported
one or nore conpounds of one or nore netals from

cadyst and ths Sypp st 1stppeousete) dginectiredfusthepeompriges pr gdditional catalyst

th%)tl}%é g%inb l}e%ﬁ%rei}?f %t rﬁ%&g%ﬁl}%%ov;?@gg’&%tnor sdlﬁ%%%)tboil 6d) 2 life of .

at (a8 @neasT theO e RalQsts (X0t Eeantel. Silycarf aralor@e) atriewst dueldY thé cdtsigsts is in a
Peri qdi c, Tab] e, one re conpounds of one or nore

r
ﬁ’??étbSFlé’fﬁlﬂlH#ﬁdGBItmd%fefgoof the Periodic Table, or
m Xtree &)ﬁie e'ﬂﬁ{ogﬁﬁents( ?ﬂe i Qé'fﬁ?l%h%gsg P& 1Mn%1fi‘£foﬁl with one or

from unnms 10 © e Peri ic Ta one or nore
moenyl chendsthofls anmngrositioneagretdihgiofthe mv@)ﬂlcnrmasnﬁhdcbthaﬂf comprises

the Perio i Tabl e, or m xtures th ri.ses

ot & GOE rRbk ML ORGP HAatsy iorp pis fthe AR €5

supPHEL cafiist OF a BRIKSN&AITRRINE SndPhhe @ &fed@tra?ysfr&t‘tﬂﬂ}?metal
Fom Col uims 7-10 of the Periodic bl e, or m xtures

catdhyst:def confjseh ass opmoregnetals (ﬁforrcﬁphlhy‘gtS -1G efgthe Periodic Table, one
0.0001-0.6 0.001-.0. f:
O S PP G PO RS Mot 0e el Hee PO £0 Tt S Taple o

mﬁ@ﬂir@s ﬁl@fﬂBPL(Bﬂﬁasof)rerC%?&n OF c4TRIF S, ek 6.000 P Brabsdl £6M0.000100.6
of the Periodic or m xtures thereof;

gr@mﬁmrufms 08AE-0ck grems o rase gF H0re metabofremmésoemas %)floloﬁ the Periodic

Peri odi c_Tabl e nor.e. co one or e . .
i oRE of b tinis & ot SRR A8 Lo SR U Periodic
T4ple o i stutRen@eds; (ﬁ 9dmPAFE bhS BEMBREMEeNalsRsTE OvRin#hss5-10 of the
from Colurm 5 of the Periodic Tabl e, one or nore

PagiodisolaniEs 08¢ ObMETEFONRSAd Rt Gar 9T MCspimelUfPMSdimpne-10 of the
Periodic Table, or mixtures thereof; (d) comprises one or more metals from Columns 7-10

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

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

w@e@awe1608 001- 0. 3 grans, 0.005-0.1 grans, or OrPOLUS2008042647
grans of: one or nore netals from Colum 5 of the

oot O e REs2h PR SRR 54 o0 Dol

Tamexéﬁér (ﬁﬁn&r’é%Bﬁ@Bunds‘ Of 088 BPHoREBeaBefrdth QBNiEnd TR 8lo$ the Periodic
from Col um 6 the Periodic Tabl e, one or

nor e
Tabbnwun@@ebfhemﬁ)é, (6 comprisenenexrangre gigtals fropnCelugmsHeof the

N G L

Pefof0 TablelohdiiBres theebf.AgPEorfp Ifmso@é oﬂiﬁerecrhetﬁlsrfﬁ)m%ﬁinm 5 of
from Colum 6 of the Perlodlc Tabl e, one or nor

the:RarindimBablefong g mere ersrROWRES af enerqr SAeTEHIGHA ﬁenb??olpﬁ@ S of the

f
Pefic 39be, dARGune? theflakt b £, B lor ollysC ALY 98M0? Beams,
fro2i €.0001-076 & 2126, 000NA0S g@dm®0H0SF0. ngramsma]t @D $-0t08ograms of: one or
Col um 10 of the Perjiodic Table, or m xtures thereqf;

mqrq;rwa@s fr@@rC@p@m 5ot thaPeniaric Talile. e or pisa cempogids fE o or more
meq?lg? er | ogf@ftﬁlg gfrg&ﬁc PhbIEDS§n TR & BefebP glg ge#ﬂﬁﬁges]&le or

one or nore conpoun one or
mdre h&ta‘mfrajnSCcﬁlumm&Z&ﬂthe&rﬁeﬁxﬁh@Tamae}nl@@r mmie coripdninds ofone or more

m xt.ure ther ri ses vanad or nore
A OGS TR § e B ot P ST e BB U) g pef Blah of
caﬁlﬂ@p "HoREs. OOGPB%I graﬁi 88). 031 -8 [ofarkO TROY IS ginsND 9K .08 Sams of

m-xt'ures thereof 0) conprises cobalt, “one or nore
one orrpn»mmhstatﬂ‘fr@n lﬁhﬂmmn 6rof HieReniodis Tabds; @06 or xpye compounds of one

or pan n‘g mnr?l oq de 0% Lﬂf dhe n]?%g)ldécnfab?? ggxyedsélé?re%t} g?)nc8¥nprlses

- onb %1_% ﬁloye?»ﬁletaisr% @c@&ﬁn @0 3f SHedBBioBic Ifabmﬂa S0h0R. cbngaroaﬂ@s of one

nol ybdenum one or nore nol bdenum conpounds,

. ormmc metads frh@r%umn(lﬁ)of therfsriogiss abéﬁaggmﬁureéﬁl@rmf ﬂbh@, per
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o SIS Fluk AP bl 463 081 Bl oo

- CdluRa b f thengiodic Tadie ohe¢l BOBbEICoRgRAdE e one ©F nitrd ingtadsfrom

t her eof ; conprises one or nore metals from Cgl um
Coupp 10108 &Pegrqﬂ@élccn‘b&b PEMEFHIes Herent (P compsisat wanprigm, one or

mc%g CHEEBO‘%I%SE)E %&ﬁu rdf lXﬁll' ﬁqaéI%Of }g@%&g};ﬁsémcl@l € Or more

ratro o net a um 6 nmetal is
COfl‘fp@ﬁildlS dfaidkel, ovnigmras thesest, @)eomprlsnsrceb:dt @me ot sofe gmpounds of

Col um 15 of the. Peri odi.c Ta one or nore c ounds,
oAt R eosh GRS BrReS I BT, 5 B MO OPHRTG g of
ma-lgp(hﬁ% un br ?ﬁ)&{ﬂé‘é %rédfe(qgﬁ péﬁ@raﬁﬁﬁ catdB/st, Boa{™. 001-0.3 grams or

catal yst, fr

om 0. 00001 grans of: one or nore
frazh €r0864051 Eraom o@:hu}ybdarﬁmofonc hzem@@rmolybdenmccenp@mésmr mixtures

SRS O P PETE Sk Py e P RPOE of HESIGP: OF (s threof

kiR of SIS arfaiar(ﬁooqomp WiElSo 0 funpRES RNe ok Sror@fungsten
(Sﬂﬁ%s%é?g tl(ﬁ)ereo rx has at %rmst Ou{l@grarrs gf alrph .

coaimmldnaomxtgneamemofdé)t canypsises enedyraore Wetdia fomy Colamst6 of the

P Qi A R B Th b BBl Tl eri o

mEIaRB A HRCHuiR 107 Eetalto IR Col@ntehBetdEls F@S 1 € 5; (u) comprises
conmposi tions according to the invention, a met hod” of

on’e@lr momg elamentsdtops Cobwrpl] of the Perdedi¢ Arblg, anesy e compeunds of
one or more gi%menp%trom %of Ond P4 08 e PERORL IT ﬁgto%lmlxtures 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
woossss7at a tenperature of at least 400 0C, BEIUS2004/042647

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

ot s Beodie by P ons eEk GpSHTond R bl Ifas of
ph@épHB?'uE l%r@ﬁlxﬁnéset[{&%bﬂt(xl)’ & @f m@bt 0. Egﬁms&ﬁ&hﬂ@ ahﬁﬁdlét(pér gram of

furizing the cataly I n_sone enbodi mants t he
catakwte nmd/@n{yéh@&)atéww éegam ﬁf thefagiurainn o Spmrpisaelst

| nv@g{%eggrﬁg ﬁ Sy at%ﬁ{g@{’éﬂsé gl%@megqm%ﬁﬁuaﬁ “mﬁagge or

es contacti ng a cru
mdr&6fthwinidthdder @6mﬁ@§1’@oﬂsaicabr§iﬁig30 therinwition, 4 hmthmdroé forming a

size distribution of at |east one of the catal ysts
catplyst compyisingrASEI ARG 8 SEPRAGYER 8RC BF Mafe MEglsdo 2‘6%@ sypport/metal
.| east S :
B L L
sufort/metal tadtge at & comPatOIAL 163151@1—00)4?01 #nd fi@Bed @prising: (a)

30-250 A, 180-500 A, 230t500 A r 60- 300 %;f
combiing BosyRoTRetal BERTe T WRth HPé‘sPaFFS ’%‘afhélg the paste;
(b)ddb?am:ﬁgg ndfd 51%1"12 4@ Kbat ’?t@?tﬁrg Am#Ba af'a tedp e?ﬁ@re'@@t I%Qst 800 °C;
pore a sur ne/ g,

anet er e area of at | east
and/or (@ asifurBngnthé gatahist.| east 100n2/ g, at | east 120rr12/ g

o e TR h oo 200, Tl 8. Sk 5854 8 o
mcﬁ%ﬁg# §RHetfbd3 of eas?osn%nsl a%@@ﬁhn% 16 1 Bbéntiont a hR8R thatomprises

or at n some enbodi ments, the

' conﬂatvtargta @‘ndtafesd vspthmnedne; gorg natéldsﬂ@,l inattiehnthaippre zeedigiribution of at

e g, OV RS P A ERAPRS B3 G0H N A% TG 00 A, at

contac

ledsEEED MM 4t NesB8NEOOA, mée@t gwo&oam@@t E@’(IAI a/tsil@st 280 AV\:ﬁt ®bsi 500.A, or
mprises alu

h
i o o O DR o S AL . 5025 00, 230500 Ao
60%%,3(%%1%%@ g% r?%%hégoﬁtl H{lﬁﬁext(g’%o?égf ’avé‘Q 96 fai&GAkt \Fvﬁ in 45 A,

um na an um na,
35h?as)r 206X, ofttmedias pppdidnetat (d) easaifad e&ezgoﬁaemasf 6y t least
rt,, at

ST ONTATEMT  —
22? %E?%'aﬁﬁ?/%}:fda ARGt TR df o 6E{Hé é)@#éérﬂf'a@]zeag@l 3 én3, Lbﬁﬂlé&@t 0.4

or mxture t has "at nDst

cngYegasleast 0l quirdg, ak ahienst Ofkemigg.am of support. |n some
enb dlnents he |n ention al i des,
R hGioF DA arveRpBaBs PRYGes e SRL yfion with one or

m&@ TRAR t étﬁﬂh’é (ﬁ%%ﬁl)’pg!slﬂgnst £cblaghgl 1B RN &Rtionda MRARAI thdN comprises

catal'ys has a pore size distribution with a
conmdulmgla pxmdefecetdamé@t@le wfmae smmstpd §@aIB(StS(ID)Wludn1hﬁ|S§mt (2)

COWEIE ]t(pgte sj%? fu&nrrg a%lgcl.o%mnrﬂ gﬁld%q??gnlg?lum
oxiRd bAR RS tlfé'ke%@r%ﬁf or@kola; (b}?é\:ﬁﬁpr@@s Aamfn@ a1 GRIAR bh&E6delta

oné or nore netals from Columm 6 of the Periodic
altainhe(c) basepargramrod serneplo aindast 85 gypras of g%mé alpgtipa;dd) has, per

gr%%?]élg}%lo m#&%?gég%qgﬁggrr elltgearslc 0 ?%%r&% 0 aia{/ﬁg’{dtﬁg Z{e) comprises
alp1RSFimPa OfnrAs AEiRd, deRNAudina) et eﬂﬁhﬁia§oﬂ° mixmrCohdieot, @) has at

of the Pefiodic Tabl'e, one or nore conmpounds of one or
mes0e gremabEalphaoaiumita pas g6e Pl supROTer 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
woros/0af678 he nmet hods or conposi tions accor di ngPCDUS1004/042647

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

0.1, fr : ; gr .2 rom .
a JIipbricld surploRTofheithel erd sfiunibd GHh theih Bl ol O ph £Bbre size
diseEibadion @b _aglhddi?dni poge é'ﬂﬁie?br Iasfh’glleast i60 a&n{éﬁdo(nﬁ?isé§oﬁ or more
organi ¢ _aci ds _per gramof crude product; (c). at nost
metagcfwz Cotummis6 8f ﬁhﬁ%@ﬂﬁ@‘cﬂ@bleg PREWIGROCQEWORRGRI@ne or more
/ : a : i
@ Clurtl 68F e Peldc haBlelBPmpides ERE 2L faPHas, per gram
ofaatathet, @t est@ 001 grame v oanbodionemetm]s frdra Gobwen biodthelPgiddic
rovides, in conbinatjon with one _or no of the L
Tohde: 19881 8T BPTCOMROSNES e ayre mefply ﬁomréﬁuwv&fﬂﬁ%}’enodw
TEE oPhnildfS tka | nmetal salts of one or nore organic
acfgs, one orf nore al kaline-earth nmetal salts of one
or ninrsemeregoilimneants, te, inventivhat sorpesvitese reafmbinatisii weith one or
a) at least one of the alkal.i netals is.lithium
mér&d}fgl}ﬁm 0 Qr&gg}wﬁﬁtlog%eﬁc&c{ne%so th? mvgniion, aﬁéuc%fprf)qi}gt that has:

(afh AN BEMERKIR: TBLRbA 0.0 1B Tk 81 t&BhCHURmM 0TD55BTE! ; (b) at
enbodi nents, the 1nvention al so provides, in
mesMHI00809 gramsiof theomliealiometab raed ofkalibeeartht ol immetal salts of organic

o EEBPRLLASESHASEHD bub DN B TR B bt e
prédiok! 8fo% () Lredit@AHSE0 araugy, Blit IBEABMED.01 BRimd, BEAUERS ofe of the
crude product, the nethod further conprising: (a)

. catabyfby prr gEpm REcredepwdpetoduct with a crude that is the

sa nEIn%f)rélg :tegn];bggh?ﬂgntsf Eh%qh\tlgg}l?ioﬁ %;‘Lg %ggnﬁlﬁednsr }nngcoznh rirqgttlr%ﬁlgéiﬁpgne or

sui t'ab ransportin ec

o mpredtied methbds @& conipdeitivhadccbaliid® thafmemtiondohd 6f @bfe alkali metal
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~fromthe crude feed to forma bl end suitable for
safty aheneetmars Organic asids, erg orfpereailgHae-pagh ekl salis@d one or more

. orRARONGES, 0RO es Q@edﬂi?%&&?@ia{‘&a&'&e OF HEES RS QHMEE is Tithium,
t ci ng

nto oné or nore distillate fractions, and produ

sotlivan $p potasdivroyadice|(bf atdenshdnd afdabt albalnesdarthheetals is magnesium or
Fi.sti |late fractions. In sonme enbodi ments, the

Ca¥8nti on al so provides, in combination with one or
MOT € Qpmb RELBBIRAES 1M inCHRBA 2sb PRI AC Hotvighiion v&iEhe ne or
i nvention, a supported catal yst conmposition that: (a

méreof e hetheds @ .c@npositrenspaccardingtaghe Gventgmaasettod thettcamprises

coffofipdactic (e Bl At Thete st 4f Dbt §ote rafer et includes
a @hidsroahdthe theBRId fiFtREN BpBiYRBOfaY cotiBhimagie 8rude hfodbkZRith a
di stribution with a nmedi an pore di aneterof at | east

craothg is the)samg ot diffesens fippn thewruste fe¢rblogfome g bismdishisalhe fox

size..dj. i but.i.on..of at | east 0,3 cnnV r .at | east,.
el ol ot pERRC ative Gl haPl ;e frent
fradh thad crhd@aetd R0ForR ablerdBuitels18 186 tEREm & Eacdlitid¥D(cH fidBlicHating the

from Columms 7-10 of the Periodic Table, one or nore

cridenediirgsangfor (hdrastiondiing theerafe prodeeh imel apgmes mpra disgHate
t f odisc . | f; . i Ses
e ARG B SR SRt SR oLl Y
TablIa someembbdifizhe, therfaentios alsd parvéded infnbinmibadth one or

from Colum_ 5 of the Periodi¢c Table, or mxtures
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; (¢) has at most 0.1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with a median pore diameter

29



10

15

20

25

30

thereof; (i) has, per gramof catalyst, from

0. 0001-0.6 grans or from0.001-0.3 grans of: one or
wOoes/0elrsinm 5 nmetal s, one or nore Col utm 5 nePEI/US2004/042647

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

ot ks P50 B o b BS540 B g e
0.3%mYd6r é?%dspgl v%m%b 65} b4 suFfaek tdfe@é‘of"ah}%aﬁ@b m ¥ dr ftdsast 90 m%g;
per gram of catal yst, from 0.0001-0.6 grams_or from

(g)@coﬁm}s@s ®eglrme ofetalpfremdrolnmpe 749 af ke Beriadical2ble.gyig or more

corfyg BBl e a2t oo GOty A B e B8 1! Gihixures

they@ifagﬂ) U8pRAses ¥h¥ bHidse tbRIseRm cxomm@ 6 mﬁ fheSRi:i%lodlc Table one or
denum one or nore caonpounds of bdenum

mong mmp@mdﬁ EpRror: m‘Qfﬁ)in@iﬁ]ﬁiOP%@@luﬁ%%f Tbﬁ edpric § ﬁblﬁo(erémxtures

theEeoﬁgm%zpeg{%%ﬁ g g&tglgstoﬁ{)nr??@r (gddélgﬁ% {‘ﬁg{ &q;‘or% g)g%(l)llto 3 grams of:
onéfb?(ﬁldfeﬁ@olhﬁﬁfﬁﬁétalsmw @'mdre)CobanpiSimsesl dvingloahds, onmixinres
nor e _conpounds of nickel, ar mXxtur esaéglgli)eof .

theagafod) GREPRIESES PRROT QTSRS IS s GOl g prodic TabiR 0k or
mogfg gﬁ%gg@%ﬂdg Brhd & rﬁ@fe‘ rﬁétalg?lro&eegluhﬁ% SEhLB PES0ME Table or mixtures

I Oons accor tot Invention, a crud
the@@ﬂ‘p@@ ks, @ar graat of céta)yst] dona 0.0l -016 @‘amsmsfrom, 0. &Ql ﬁrﬁsgrams of:

t t 0.3, t St b) h
ong BipeE BN GnoilsaeRe & 150% Cabii SRRl R iRoR o AL R ites
the?e&}ﬂml%dfﬂ%ﬁ@ ggnaei udd, OB U bR BSH¥ARAS 8&&&1@% 02 ﬁ@xtﬁfés

east 0. 001 grans, at | east
thegeangn) ammises mahyfodehm age A eroné cmpmmda pbmn‘sybdémhm,a)r mixtures

NCCEIENE SR RTINS o T

: (O)V\'lotrﬁbrﬁep@dﬂalt Néhe! G Mkte bmpburdld off @%dpﬁbmeﬁﬂur%g thedofadid/or (p)

0C at 0.101 MPa; (c) has at | east 0.0005 gr ans of
comaases micket.oge nr pere epnarauafs elonpleadi arineixturesithersal per -
gr a?']1’1 gc];rgﬁ,g (%I{T%Ifl%f the nivenﬁgff’ EISQ IOQf}deg rl%%ﬁl%ﬁnaﬂ{)n quﬁsc}ne or

rogen,

m(Qe 8P m&had¥kor Qf)lnb@ilﬁd)nsrﬁce&ﬁingé’tﬁ dha/mmadio\nm piede gbmpm@tﬁon that:
conposition. In sone enbodi nents, the mventLon al s

(@)ftas o 1N of prmewthitaest 8 # MAStO® oAt WEHD- Hiot s per gram of
co@%ggagg P IeaGQBAS %1?]19 Bf?ﬁig?@%ﬁdrﬁgmﬂpa B&ﬁng Pa)ﬁ?@'iﬁs%butl%n

ec’onrp05|t|o udes one or nore cCatalysts,
beBVen 35 °Ceadt26019€ anD.10h MEeataaleysitOs()Ol(glamkgat‘s leastdb0@S grame, or at
distributio th the d|a por e ter of, at o
legstG:1 exames o hygfocwgfls wh akoligedage i 4 ﬁﬁguﬁl%‘gf‘é‘”?%%ﬁo C and 320
°C2aQ'O]1%Q MPa; HA8 a‘g-ﬂ%gst'ﬁ 004 é@mﬁg’Qf lﬁvdr&kﬂ}bcﬁ‘l@%vlﬁl emﬁ:qh raf8¢ €
amet er df at greater than % 0
digthieutionttebweenr826r°Cafnd 660 €€ it A. 10lh Mlﬁm (e ke a‘eleast 0 0005 grams of

di stribut hay, t t
aa'P THESaRH et BRE GhegaRCBOR 4O L o oL pope G e g 001
£6r AleRl 0. b?@%ﬁﬁo‘cﬁ%ﬁog@% ah@8ste) haDaBhdht 0 @00@5 grams of total

east 220 conpri ses a support; and the
mdmbpmtvamdmprpqgmbﬂmrmwsﬂmnl i ca,
silica- Z|r Qni_um

mgrie PR Bpdaiehis, SR ER R 0 PR bbb G it oy o

m&eHP Eﬂesrﬁ&hé?d[keor%nﬂ@ﬁﬁoﬁ@c@blﬂlﬁgr 8 MRk eiTvs, Beide @bmpbsition that
Peri odi ¢ Tabl e, one or nore conPounds of one or nore
e

inctedesl anefoo mordistalyists agd mle@srt onpet hercrighists: (pabpwa pese size
dlstrléutlon w1t}t1 Hmeerrr?eocflan 150 AR o 7.5% 16358 8%rA @Hn%s%(ﬁ& and/or in a

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

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

w@erosodiees Tabl e, or m xtures thereof; (g) has, PORUSHOEM2647
of catalyst, at. |east 0.0001 grans of: one or nor e

5 Col unn 5
pog TR PRI Hehe o] A OhFS BT LB ABRGH GG (A fgtrface
ardal ST E‘AISM'U(‘) 16%/8fat 'léﬁ@t Perhvdidg aﬂ_ﬁmt@QOQﬁ?&g Qﬂ) éﬂ?ﬁﬁlses a support

conpounds of one or nore netals from Co
anféhd sygpert Taippdses@tumying silicss SIhheaI@mmE( |t1)ta1mag oxpksr mgqoamm oxide,

of catalyst at...lea 0..0001 one or. nn
e T i e, SBor B (AT (R BB Ses e B by mstals from
CoMimi 311070 $hd Peioanf Tab(lé Joné€ BFRoLSEINIMAAO6T GHS & itz aetals form
from Col um 10 of the Peri odic Table, one or nore
Colempn @91 die Raviodis Tahin, o maxtures therenh () Fermprises oge Of mere metals
fro%? 6081%11?5 -g?ﬁ{eel’engﬁlcrﬁla)é biSor m&% Jo‘ﬁﬁ:) &n(gf/ 0 o(f Fr}otr%metals from
conpri ses one or nore ot eneRt SO SmEas

CdPenh 6difehelPdrilic Table, @ eniRiurd¥0h&ecRd (‘g)ChaBLqﬁ:r gfanQOEcMyst at least
more el enents from Col umm 15 of the Periodic Tabl e, .
0.Q4)01 graepns, pk §ne pemeEs Column 5 metals>01|1€nmflgpqer(‘é}lumn 5 metal compounds,

or SRRALTRALSE: )gﬁ)g:ghtbglﬁ% grfe eftellg frgﬁfc@&ﬁhfﬂ'ﬁ'g S A4 PLiic

i nvention nma I ne eat ures from ot her
Tabheb onk oEmbse @inpoladd afwew tor mo;re Exetalseﬁramﬂmumﬁ Gadf lﬂllieeBerlodic

om one enbodi e of the inven ma conbi n
o i PORETGP TP Brhangercgion sttt Dk Bgmsidh one or
m&’é Ictohihn §HRAAS TBRRIE mdzé BERintH G’Qfé&{l %oﬁ%@urﬁﬁt & rH&'Ellr@s B¥reof; G)

any of the methods and systens descri bed hereln.
cofnprnsdssemeemmmrde meetels fromdcolumori flof tleak arods: Tabje, bae adnbenb

e S R RS S 0L e B s

o thérBYfeRAd/ cbipRKE QAB oARIBA &&heitd flohPStufitl 1I5| &dné Perid¥c Table, .

art with e benefit of the foll ow ng detail
ond @5 Brorp edropotadsl ofipasroredre clemeats foom Kgﬁhae@ éﬁpﬁﬂyuﬂﬁrgodlc Table,
atvvl nsﬁc,éelg which: FIG 1 is a schematic of an
Odi mEnt "of a contacti ng system FIGS. 2A and 2B are

schanwiiities efboeinitacy, fMRaAlrss Bdm CpEdiAc tmbadifiealsMhe iRddntion may
i ncl ude two cont act i rgﬁgﬁzones.,Fl GS. 3A and 3B are
begonbinediwith rtussfEIn gt smbedimghis o thegvayione kgr exqample,

L5, LSRRI 0085 0 S A BENEIRL fom oy
of\thdcktha entbuldiméntsnlg syst em FIG 5 is a schematic of an

O T 5o P AR bR b s

syﬁ%@%&'ﬁ%d A/ conbi nation of a separation zone, a
In further embodiments, additional features may be added to the specific

embodiments described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

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

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

tabul ati on of representative properties of crude feed
wa@p@sossde product for an enbodi ment of cont ackCTyS100€042647

crude feed with three catalysts. FIG 8 is a graphical

repr t of [ .ed aver
vor S35 T8 gef P i LRI rRsBAR e P SEURERE g e
indli® tereddentewtl nkekl one or nore catalysts. FIG 9 is a
tabul ati on of representative properties of crude feed .
and Fépudis Rychermatic el Fpbasimen dhaseasrtiQiysang dp rorgbippigon with a
C e f wth two catalysts. FIG 10 is another
co{% %fgastylgtgﬁl'of representative properties of crude feed
and RIGUSI& fpychematic H0an anbelimesti ofalemiingant dac tombinhiien with a
crude feed with two catal ysts. FIG 11 is
Coptagiig AYaon of crude feed and crude products for
enbegimp L RS FheBbitibh of @ Wparai
i R eOen Y EscRlmEBP bRl bR W PHBML of Bipargtion o, 2

conkptigssysteat, anda bidddingizose.of crude products versus run
time_for.enbod nents of contacting.crude feed ith
f out 16 T ISt @AYIaBaR & SPRReSAVERIOPEES OHig§ideEGPand crilde product
&@egmda% 1RCEREHR the bt faatwiy fhQosmIiRs. ake by

fOIgru e feees%gé:rsus I?ghn tinme forWIenbodi rren%bg of
contFAGt 8 e grapliealfregdsentdtioh of wigightkdf #vieraga tbed tamapeyatre versus

systens.. FIG 14.is a graphic repr ntation of

tepelp D Tt o os2amhe Vg PR Teid Velh oy Tagye catalyss.
Cr uggGPY QoEHSlaM6s SERpFedéhtativiibrbsirti @ dTeeid¥eBédarf crude product
contacting crude feeds with four different catalyst

fosgsenbaliment@f contaptingthg candnifeed| witlepreedalyss.i on of

£ o) Sis Aot B kol b Sh G P A MRS AR ang eruce

« pro@uet foilah egibedimend batorsdctiny sieurtde. feb@GwithGwb Saalysts.

gr aphi cal representation of g@/gen content, expressed
pdefed

i Wdght isperbelntienel crade ¢ BReeiprodycty drembogpperts of

T A TR TR sl ariisg et | cods wih

t abwIat i D3 drapldpalesmadeatatioe op Popiretdf esudsfprodustievef mie dun time
and, crude products for, e di.mepts of contacting the

fog el A DR A Re STy oS ST Hter st chael DS Bus
anouigs 19 aa%tﬁﬂlﬁﬁqgﬁgé'éh%t)ﬁ by 8ét 150 gan ¥ ebg Bude feeds versus

catalyst, w a catalyst systenthat "I ncl ud
run dinedbuembatimbyts of aodacdingeshydsdeedsnyittatoad differenarathlyst systems.

and wi.t | ass hegds. FIG. 18.is.a tabulation of. .

o ot 148 Efeait aeresnin oL e bPaHE PSR in weight
peSERRGL MRl oA R&dus Rth Gib &6 dreRsmhtt B @iactihg GRIE feeds

catal'ysts at "various liquid hourly space velocities.

wigh faur different gatelyisidyateisn of properties of crude feeds

200 L B SN FIRR s A RO LESEE R
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
weedsaorsesit s t hereof are shown by way of exanpP€r/us20bdies2647

dravvi ngs. The draw ngs nmay not be to scale. It should

nderstoqd th he dra t ai |
e VRO PR At AR R e F R st apd with lass
ifvention to the partl cul ar formdi scl osed, but on the
contrary, the intention is to cover all modi fi cat i ons,
equift@l Ehiss tamdationt o prepertiesoficzideifergl andiaande praducipiori t

eS0T R GRS SR bOMOAS IR Pul Rid nouny

sp sahedicirpt s of the invention's are described herein in
nore detail. Terns used herein are defined as foll ows.

., FIGr 1SiEertabudationsofinsopmiagsi of srndstlessls and cmss progycisdar
ory
Pl 15.
n@é%ﬁ Rdconfaing Yt febas SLE0T: Sehudtthe Hlidrdieel 15 S

Met hﬂﬁﬁl@ﬁ@%ﬂ/enﬁérom s@s ﬁﬂbl@g@ﬂmﬁﬁfs@ﬁﬁﬂ%oﬁmmﬁlwﬁmanve forms,

carbon percentage of the crude feed and tgg cryde
spw@@mbochménta@ea@qf@rwh@@@ ywasTie digyvings. The
r
dre%w P%ﬁ mg¥ %gt:}%ﬁo ggeﬁl%, / 1‘[%{{)1;1118 e uflgérsl{) ‘g‘&f Hféglrr%\%ag s atd'@etailed
deglﬁipﬁbm}[wéio bie mdSTiveddetiho tinffiBO 'ﬁmamth(ﬁsls th¢ pativalaeform d1sclosed
nmenti oned. "Cb5, asphaltenes" lgf ers to asghal tenes

bupprthesgpirary) Be iepiantia frcovesalh Bodicrlonss B Hlens aﬁl‘i aliggnatives
falﬂﬁ% %@ﬁx{‘tﬁg Oﬁ}{l’[ %TMOF{E bhad Zf%gﬁvmven%h léﬁrﬁeﬁﬁe'@lec;ﬁhé Sppended
re e netals of

ers e or Colum X of th
clddas.i odi c Tabl e and/ or one or nore conpounds of one or

t (ol um X of the Periodic Table, in
DEMLLHEMC&EE ug to a colum nunber (for exanple,
- 1- 1%)6119&1 énli’c%dﬁﬁéﬁté)gf the TRRnBondRE 48%ABRd BereinGR MUY d6tail. Terms -

metal (s)" refers to one or nore netals from Col um 6

: usgdhetrhlaaﬂedefmd@ﬂtdm and/ or’ one -or nore conpounds of

o f. fon di
Tal S TRE i So Betany eas Tetulent STREALT T o

el enﬁ!ﬂ%re&ﬁty%f@lﬂﬁo XPobravite aPes.5 odi(60 TRbl ART @adtyos apne
or nore co%(/)[unds of one or nore elenents of Colum X
detsrmingd paApldvidMathed P682h whi ch X corresponds to a

%gL@mﬁco ;%g%%%gceﬁfé%ogﬁhf ato 2’&}% ne%er%cqs?a,g% l?éj(':rﬁde feed and

e rs
th@&@d@proﬂﬁﬁ%r@dlsedmhﬁnédwm@}vlmmhbﬂ D291 he Peri odi c

o1 eriREE Tepn BRI 81 FHE P 5ol PHEE: BRdor fg rude
pré)cg% are. Cd%_t@ in8® \I\gl o M‘R@eth&ﬁ)gm7 ﬁges‘%‘ oﬂ[’eﬁ‘@isefxﬂe‘i’ﬁbﬁaﬁ

a compoun a netal from
t he ‘©g mis;ﬂﬂltene?atﬂfers tovesphhltenes thanareliesviutie forpmtanke Cs asphaltenes

Peri odi ¢ Tabl e r npound of an el enent
copfegiis @ detparingdiPY A‘ﬁﬁ%ﬂ g/ﬂiﬂ%ogcg?%@o Fated as the

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

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

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

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

if 0.1 grans of MOO3 is used per gram of catalyst, the
weadsubwred wei ght of the nol ybdenum netal i n PEEUS2004/042647

catalyst is 0.067 grans per gram of catalyst.

"Content" refers the wej ght of a conpongnt i
the Zgpaficaable; Fovhish S sreerdids b eSfuf SAIRE ARl 13-18) of
theWeriBdie THBE:. (R Sihple XV 8HE QY elsniBsPitfckd @dne @D nire elements

wel ght percentage based on the total weight of the
frosuBelumat 16, of thiy Pesieddia Eabde end/er qngrar snqse compeyndsef pjje or more

wei . "Crude [ tot.al. uct mxture" refers to
eleﬂ‘?ggﬁcﬁ S%‘%]a{ gfﬁtgﬁ?gré?ilc?{ﬁgl catal yst during
Pr oGemisbspe ofithis gpﬁlioaﬁ@ﬁ, weafleros a nicalfyi deddriodic Tubld) weight
a boiling range distribution between 204 0C (4&2 OF% .
of apempamdod amesd form the Peyiodip1 Tabis, werght of pn glemeptitpm fhe Periodic
i.s as_deternn .
el @B R G0t RN M B oo L IR e Rated as the
weldh€ oML bt the weight of element. For kyalnpleaif Ddngraide b€ Muddsdsresed per
content 1s as determ ned ?{ ASTM Met hods 384? for1 )
gragx geatalyidehe salewated sreight of theggelybdenyen patabin thepatalyst is 0.067
[ asic nitrogen"” refers to nitrogen
grag%gr%g i sgf%agélyﬁ'ave a pKa of less than 40. Basic
ni t Fogelent’ teiats)to s e ghisdferqompedeltyin ASTHtietet (okxBRB6 a crude
"HydrQgen, source" refers . to hydrogen, .and/or a .
feed otristialmiodiTh Ob ¢ CRIRBERANGS SR SSHE ﬁveﬂ%bt?ﬁésﬂ?ﬂ T RFgR Rsfeentage
i AR F tHRQuEatA VoW itgpBRGhfehOtoRafY beimillion by weight.
ba%sg)ﬁlgggg&aﬁg%é%ﬂpound?s) in theﬂpcr ude f gg{j. R hydr o e}r,1 s
souf‘Cendedyed/totll paeuctontxtirs” reders Lo thietmaigturgthat contacts the catalyst
hﬁdrocarbons (for exanple, G to C4 hydrocarbons such
duilde BROCERSHS: et hane, propane, butane), water, or
M Xt @%lateh est88ko LIrEBEBokkAN AN E BollRY rifre tdbidiodthetween 204 -
assess the net anount of hydrogen provided to the |
°CE40hTradSH3 6 (6H:Tatiad 0 ddkp. Distillate spnient ig pydgiermined by
St hy rs to conpressive force needed to crush
Aﬁ%i&%ﬁ?&{)g?@ﬁat pl ate crush strength is as determ ned
by ASENMddRINOTeRAli6DxystiiBiogeaS idéortsalfar contaimetin itiee molecular
liquid feed rate per total volune of catalyst j
strastpieef edydasareny Sleferoatgms qerent 1%/ Qﬁ’i"émé?edbc/béi %ﬁ@’g/ﬁweﬁlo‘h
E3%§lf<§:ru4x?7%§rg %768 Y58 gl Oggn, %% TRRH2 FyShiAo! bhélc hitfogen”
contactfng Zones, as descri'bed herein."Liquid m xture"
refegfte hitrdgen aompoqas ithat have hpka bfilckatiers 4dnBagic nitmgen (“bn”) is as
conmpounds that are liquid at standard tenperature and
de‘fﬁﬂé%@élb@p(w&}@tﬁ@i.éégg' a, hereinafter referred to as
" STRy d%o%én o MeRkd oY dtdpah, dnafdr 4dSmpdusd AR/ &eﬂohﬁ{?unds that

of on nmore conpounds that are liquid at STP wit
whenén dre preseeccaimpawdaded had tharcatakyst edet tapraside hydrogen to

"Peri i.c Table" .refers  to the Periodic [Jable as, ,. .
cougaRndid bRt SRt ST e ish Pl T imited o
hyﬁﬁﬁ!il'b%gs @e&aﬁfp!e\{ | k3B AR droblipy&iERach 20B3dthandyethahé, prébane,

metal salts of gﬁ;{gam c acids" refer to alkali metals,
butank )y Watees @anixtur

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

gileef. A mass balance may be conducted to assess the net

“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'l). 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

wa@soodeswrsn ned by ASTM Method DI 318. "M cr o- Qe bUs2004/042647
Resi due" ("MCR') content refers to a quantity of

ot CE IS SRRt ACAmDREEOL D DR ar Sk taars ppmRagds that
aref:iié TN MR w%%?tﬁ)e and\{%é%f@(% ref 8191 MPA)YieeBAEDR R ered to

onents with a boiling range distribution between
as SETOY; c(r]a()@nﬁp%))sumndhaz bolates (asgmbma)loatof onel @fimpeaompounds that

is as determ STM hod D5307.
aro AR PR 8PS Of BoT RO BTk E AN RSN 1 Por
ConmBpLAdi OTaLIENREGSto the |F'e1‘1¥d15¢a51él’ﬂs @ﬁémﬁé’daf}eﬂlé Iiiterrtienal
content of nickel, vanadium iron, or conbinations

Unidreofddire afith& ppiigdiranigion {IEMA Qs Neyergber@088ned by ASTM
(I;/]I?t S&Eetagg }Zprgatﬁ N?Bﬁgfgrrg ref rdg’a}ee??rqg {@LI{%&QE Callfgfl{n - ﬁrth metals,

zine Otk i Qi cREbrRuBR Bt Eorfbideshs Cltsrpudl Pdsontére o€ fr&tdlﬂnﬁngalrmﬁs of
oxygen corrpounds that do not have a carboxylic (-CO2-)

orggnisLasidsiie A é@t@rmmgd b ASEN Methodd Bil§ani ¢ oxygen
conmppMnds L | i .
cycli Cré’tcﬁaerrgén iigéaco‘%ollicfﬁrﬁ gsr)rllgﬁltcr%ﬁsegho@ lgl{E/et oﬁrggn residue
rerfdiARHeS evapOrationahd pirotysss dffacubgifate. VMOR]ccdmerm ¢t astideteemined by
a car bo%ill [ cﬂgroup "Non- condensabl e gas" refers to
ASvpdeib /or mixtures of components that are

gaseg 81%\th§rféfers B lgjﬁﬁ{il)%:r tdo&lﬁon&% Weth &Hoiliky 1‘éﬁ!gé’§istr1butlon

refers 0O a nuner repr esents
befean G8I°aL (1 66 F)emd @00y CABOR S 0t 161 AdP4. nNaIﬁEha:q:Qnﬁmt is as

f eed ter t he P-val ue is described by J.
de@mméiiﬁi %%ﬂtk%‘gpgggimnt and Si gni fi cance of
- Asphgj;kepe R ?é?§ {ozrﬁél{e@ Wanadlﬁ’l‘ﬁr #8h, RThASIHativhEheof. .

Pet r ol eum Vol .~ 48, 458, February 1962, pp.
45- 5Bli/V/Po ccmtchtaraefcre rtd the cne@nmf mdied vahadiemeiron, oaﬁ@imbmatlom :

refer. to r e d di

thegfehaib g B R s b e tindd GERNTN MR

Vet kg RAR 84 e SR il RBIOS IR agberdcublthaet oforgdesfeed.

equal to 140). A microneritics(r) A9220i nstrunent

(M é‘bbneorarhqxafbc pwﬁalnlwm@xyg@@@pgund@ refgrs Yo prggnig @xygen

used e t
ol S THER  ORRUPT5 a UE ottt e
or@so@xyfgaﬁ c@zﬁ 6&@@%@@&3 bﬁ&\rdﬁétdrmﬂte’detd éiherA&WuNethbmdalcohols
7

SCFB refers to standard cubic fee gas
arqyaaticedloaiiols kefgaes aldghyd esmrﬁ%gméﬂ%ﬁt 6?180 “a’é“t%éi th %e a
jned by ASTM Met hod D3663. " TAN' refers to a
Caﬁ%f(gll% glrol%' nunber expressed as mlligrans ("ng") of
KOH ‘Dein-@ndensablg ghs atfessatomompoiiéits amd/aismikitres of coatponynts that

ASTM Met hod D664.
are gases at STP.

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

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

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

di stribution between 343 0C (650 OF) and 538 0C (1000
WQO@E)0sa61688 101 I\/Pa. VGO content i s as determ neRIChySABT2647

Met hod D5307. "Viscosity" refers to kinematic

insEuRG AR SO ASHAN AT b sSSPy bE sgo degpmine

theddVaguedppl i cation, it is to be understood that if the
val ue obt ai ned for a property of the substrate tested o
i s Raswiugbradersity ppmponsntsthet hese ¢ baiking sgpeedigiripyign above 538 °C

thod di alibrated to test for
(10 ﬁ) g%%‘?’?‘ﬁ}e‘[%‘“é l\rr/ge?g{)e pr(@guced and/or retorted
fr ogsdlmfr %@s Bofamdard aibic fd:l@t %ﬁagas@a o] afickutle fred.
stabilize Crudes i ncl ude re
genéywufacy akeal pfa C@é]ﬂﬁ%/% 8% ii‘ﬂeméﬁ &%%W%O%ds%&
Sta Véllklz? bR T8%al ns%ber@%@rehéd%@ﬁm Hgﬂﬂﬁ? n{g?) of KOH per

reno non- con wat er

gra@Dre N tshopk. t’IhfeNéﬂis delt@nmﬁddd)ycA&Sl"ﬁM Methd IHi64.
stabilized crude. h sta |I| atlon qgg ften ccur3430C
at , “¥E0p ﬂ@fi@ﬁfﬁthé(df%ar AR VR GILIEIANSE T EPUH PR vy

o t
(6 | i:?aﬁu}%%bd / or WP‘OI MPLCHId Y chavs i98 dh&@afined by ASTM

actlonally distilled in a treatnent
Me‘c}aﬂﬂ)ﬁ(y to produce nultiple conponents with specific

ai st VP et vt Kb SRt ke Tiq Capay TR PRy s a
del@n‘?ﬁlé&k gﬁmmm byt is not Ilmted to,

at nosphe c distillation nethods and/ or vacuum
di sin the at)nt@mt ofghisagplicatingli it isitd be gn@mgp@d that 1f the value obtained for

unfracti.ona l.iz d cr

o RSB REHES PR Fagh bR EBHORTr BEe LB bR, e testmethod

mdURMbdifi&ParRilordbedlagéd Q. tbst G6rastBh pfopeayrponent s per - -
gram of crude. Exanples of stabilized crgdes i nc) ude

whoCaudss mepyshe nrodised aae/aureiorteddeogp PEoes %gont%lég’gl ?Ié‘aatlons

o PR B R 01 A e ARt i st

andl/BAB{ui8 OFRbIHzatihremay inpdutkNbu it hettlivhitadeto arebivhl ofglopmondensable
bel ow 35 OC at 0..101 MPa ( OF at 1 at have bee

gagesAter salisy P eammibipatiqng &ﬁ?é‘“c? ORI derto E%%a 2 @ﬁ?(ﬂﬂf&*de

Suglg Btgﬁlh%%n Hay ur &l o %Hi‘éimgﬁé)t% %%ﬁ‘@ducﬁbn aAidd/BD@torting site.

Fams of Suc conponents per am of the topped
cr u@mbﬂmm caudebitypicadle lmv@nkﬁé)ehmdlgug@d)@gl/ arj fe@tlpnﬁg distilled in a

cegignsP Rl o DO AEAPLS SREToDEr e G DT i EpahE e istutions

(fo&%%&hﬁ@sn %Bﬂ‘fa G¥RREE VD RabjoR %nc&tﬁﬂl&ﬁ&ﬁs) Distislatigsincludes, but

er cru es have one Oor nore unsuilt | e propertl es
is hétdimitegridgatmbbgherididistidleten lagféldds Didéeraipavin gistillatiqraasthods.

PR ST ATV S
cai’o%hlﬁﬁnpo@r ﬁﬂaﬁre df' ifi Qﬁé(rﬁﬂie@@ﬁéi Jedstids. grﬁﬁ@oﬁ@ﬁﬁpﬁﬁb@ts yat gtem of

may. be such that a reservoir that includes t
crutles dhanples g dtabilizad crubes inplyde whalssripdss, teagqq C;rude@ desalted

Crgﬁ{ega%ééfﬁ‘%r Sl ?—tﬂj(%eé arﬂgfn }nﬁgl Igsglrgereg u?pl%'lpglacﬁgrtepe{rs toa crade that

hak Qeerﬂ}eaTeﬁNu@Iﬁ tlat al 1088 Eorﬁe df thatonpersintSthat havp a\bloﬂmgsgoiry below
of at least 10 cSt; c) APl gravity at _nost _19; d)

35 %t 2t10.101 MPa (95 °F at'1 atm) have been removed. Typically, topped crudes will

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

components per gram of the topped crude.
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Ni /V/ Fe content of at |east 0.00002 grans or at | east
0. 0001 grans of Ni/VTFe per gram of crude; e) a total

whedsiemsrons content of at | east 0.005 grans OPCT/US2004/042647

het er oat ons per gr am of crude f) a residue content of

I f
& soprartuned YER bfte RFSGHeTRAGY 7 GhupktSficedto &
traﬂgﬁmhr@aﬁﬁemrnag&édﬁneﬁt fEiligies byrark Fbmlmhem (fof e@dmple,
[ east 0.002 granms of MCR per gram of crude; |
pipetiness truckst orrgmm) s Otler ipmudgh h@m qng 05 AP gaw@bl@dqrarser@rs that
rel}adte5 hf&é]?%g?l? 0% > 18£ﬁsv otfagﬁ Lghss IB ﬁm@taﬁg Wlg traf¥portation

reo n sone e

caftieP ARV @%‘ﬁeﬁﬁ fd@iﬁtmsllﬂ@h@lﬂg alpe rec@[oﬁnlﬁb valuk to the
di sadvant aged crude, at least 0.2 grans of residue,

disadwantaged sruglearhbe geonoar yalae mey besych thet aregpryply that fnctides the

e R AN
l n d’ré;ﬁﬂ% df dgyant ¢hnlaget cudds hﬁyZﬁhlu(ﬁ:, Butrar® n6t lirnitdDto: @y TAN of
0.4 or 0.5 to 5, In certain enhodi di.sadvant _eg
at el 1 jsatt Ok BV HAR ISR e Eripily it 190 a totl
NlW/lF %Bntgﬁrgf%[] ead0. @%)OB%%‘% s O 29519, G0 ¢ s 8?ﬁ‘§/tV /Pe Bér gram of

or at ea st I'n. sone 2 I ment
crldie$ a)dé./’@tﬂl agreﬂ)aarmgi&mtdmmﬁaqdmp@ 005 emamsnafl hetkiroegomb per gram of
not limted to: a) TAN at | east 5; oxyge
credsnfeesigpe eanteng gkt lsa%galg%r%{ﬂ%o FSlgkl%/B%rgri’a‘BPf §P§§i pra Cs
{ {pePbratl of &88d; h) a MC
o e B e A e e of s a MCR
contfentofhit tpastr0.@02agrahe of Né@lR\pralsgremr afgrydepr) agoatept ef mstalson metal -

St f d /—\PI ' f at
ofsotorginif ants o eees-LON] Gamsfl Sl gbfRE e
coﬁfbnﬁiﬁoh%&%op PORRE cftAEmHtts, 'Mﬁaé{'zﬁlta{g%ﬂ cBlRMAS in€lbel®er gram .

f) conbi nations thereof. Di sadvant aged crudes nma
of| |drsadmh®geqberudg,reari¢8@f0 digsaras efiesides ableadl &:3 arems @4 sesidue, at least

0. % grgmg 0 ]resh Sr %r aéllebasns9 'y r%ssofgrrgﬁﬁqfe Igrsm%te eh%%ﬁﬁne%t@ l‘he

- dighiasartthded chak et heen TONGLa aaa@e Zh OG; oaro x)romlomea 0.58f0 10, or

| east 0,01 grams, at_|east_0.005 rans or at Iega
040001 te? ahzsceéranrﬁmwe@ﬁwéﬁksaﬂwﬁa%? sshdes ripr gap 1 disadvantaged
crlgci fn Xlﬂt%%f? %Bﬁ.\?tc?gtﬁfgt ngin ga():(?g Og1 s %g}egﬁts@ﬂﬂgrlag%g[: 8 at least
0.02@ains0. 01 grans of hydrocarbons with a boiling range

di stribution betwee nd 400 0OCat 0,101
and Iatsomeagrbogt Brsaq(f‘r@n ¢ pragdesthage OEPoFeaacly P dyut not

|
o, AT oS0 139 gt

pebDpmadviortdegtedd; a:r) aa[%sasp}a@lrtenﬁcdoutd:at offrd leagt G O4 gfams of C5 asphaltenes

di sadv d t 0..001L
pep BB e deihst trangleg e S gD lO Bt ile pRTESt for a
crﬁMet i*%e(?wlﬁﬁ AP %Qa\’i@"'lﬂ%t Qhﬁtl'()‘ B ¢Rfen®bf Abtalis tmkAGalofdrganic
MPa; | east 0.001 grans at | east 0.005 grans,

acuis odat HewthOOO D gragrrsanfsnmls beragr @marf oos; o4 ) hombm@mmsﬁgereof

dj stri byt bet 100 0 .0C

vea Disteilerd o o SREde et span gl A kst 0.001
r!n?@%'t 1éastQ)10cgr%raiﬁs Qr ah A 5acEr Bams ofhidiocarb&isl Witda bailigg range
di stribution between 200 0C and 300 0C at 0.101 MPa;

digtribtemshet@ed®b 6t ands200:1C atdakill MPacs legsidh@] gomsatt least 0.005
grlar%zsi,sbtr ap Iegs]t 0ot ng?argg 0 ycfrocarabon With'y bothmg 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

J

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@sme1608 at | east 0.01 grans of hydrocar bonsP@i/UR2084/042647

boi Il i ng range distribution between 400 0C and 650 0oC

|sadva es
ot P il Bese R TR BP0t ALleAG ok B, o Ben B D O s of
hy@foch®oas wﬁhg%llﬁfg& e dibtridlitidreBiveéh 400 W anb63uf °C at 0.101 MPa.
hydrocarbons with a 0|I|ng range di stribution of

nostDis@tyanagesk cr@deﬁ_ggay[\mgludﬁ,,peggm phdis ngam{pqueqrude %Et least 0.001
hoi |
grzﬁg% alt gg;: rﬁ%gg Z)T %ﬁ])tadal g%ramts %? gg&rﬁéﬁfé%%tvgﬂfg b§ﬁ1‘ﬂﬁ %ange

dis‘iﬂBthdﬁMﬁTaOﬁ@EthmS"O)aft 0clt0 11VIB4; 4 1eAsigy. o0iBgrais Adt 1ewas0. 005 grams or
%ﬁ ns. Sonme di sadvant aged crudes may j ncl ude, per N
at fgpstd). Qlagrams oA §rdroeathens with a pailisg r@rla%iist@w}%l begiyeq °C and
I S
202 QHGR Ripact 1ol 0 R Sralls b GLETB0 L a2 REBANGY rams of
hyatoc@rbbﬁdwwﬁa boﬁmg&amgahstmhum(agbﬂwemmwam;d 300ciCuate). 101 MPa;

ram of di advantsaged cr ud east 0Q1 grans,
st| (g%&t gr@n@mﬁ; gramgs on ak tgrag}s gqoc rbons with a
bop){‘%r 858 cgggguﬂ\ﬁﬂ lhet@ Boidg dtgar{oacgw(ﬁéﬁ)t 1014 Oihdoaft 16%& 0.001

Exan'p es of disadvantaged crudes t
gramhg/at lebst Ot()%gra!ds ws iahigast el Ipgrame 9§ bpdrdessbonsheith hboﬂaung range

i ncl ud but not rudes from of the
distPyting; etﬁ’ ‘?eé‘gl é?hgb\ﬁgﬂllhhﬂ}g Qul f Coast and
SOUtER)%{erﬂlgﬁlvhﬁtﬁ’géa' &ude@%%qaclﬁéé p%ﬁ@l‘ﬁﬁ) ofﬁﬁf?aﬁ%ﬂt@ébd cru%e at least

Santos and Canpos basi ns, Egypti an Suez,

0.00i gramis, kit hgeltdhﬁ)(}ﬂcmams,seratlt leasid b0 lagl@fnfss)rﬁ bV@gcahomsewéh a boiling
|
rotig R oA g ent 1 01t LA P a R BEn el 88

: o co Sn&ft PEyit A, Bk dﬁdﬁ&vzﬁﬁ@g@d%ﬂlﬂe&ﬂ@%e@ EraeleSt cﬁbb@k}'aﬁtbg’éd crude, a -

e crudes are acceptable for transportation and/ or

: comeémfrﬁ@ﬁl@ hydroearbens odatimest 7 seavairhged GF geans hat i s

to [ S
e Sl AN SRS i ShAE bl oo AR L o
0. (lIrngi@mp,rav thastt0. (D(Esgrhms,rtg af feasn (L0 eglamB R hodrotdrborey widle a boiling
as . described herein, is ﬁenerally sui tabl e

raq@ﬁlétgh%qf,aﬁbeagggpop at D Qi id Properties of the
Cr UG Y cﬁga.ldl‘%&nt | R 1 rr@aéf 199?1&& 'pgfgraﬁlegﬁixr d%rﬁaéf:ld%e at least

to the correspo erties exas
0.00t gramme chit &tast (I:(B(lﬁd@famh,an at leastd).Qidgrafrsefl hydmocarbasewith @ boiling

t he CQ espo roperties of Brent crude, than the
range, i g&@"%ﬁkf‘%ﬁo E:hanci ng the economnic val ue of

t he mehbffesi@afiladvaineled thdes MO bEB¥atBeudifE tl{é%oé’éséela
| ess or "'no pre-treatnment, thereby enhancing Tefining

degdribed ihereni mglud@rbet( al@alonhmmted'ay crud@ls trdm of the following regions of the

R S SR LA e e RO BIRE Somos nd

Ca‘fﬁﬁb@%a&ﬁ@@g&ﬁhéﬁ@ﬁlﬁ@ﬂﬂﬁ& Chhd) Udiée Kih@lden N@ﬁﬁfsleb‘%ﬁngola
herein may T nclude contacting the crude feed w th

Ofifsheres &thirleye Bekai Bay, ¥enegnelae Yirhy Maaysiangd drdonesia 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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conmbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woreysoelechanged by contact of the crude feed wWaTUSIW04/042647
or nore catalysts relative to the sanme property of the

f
Gt uggﬁ@g?qrﬁregﬁie?%nfg%ogﬁ%gs gf hte%ﬁuc%?pg%@%'i g%g}l%egl as descnbed
her i Be 81830 BN SrespiRliny stopereits GiOWestéT dxas hﬂﬁmdlatﬂm'ade than

hydr ocar bons that under certain con ti
therayadst feed qscipsriie thesuraspendy n&wapmls %ﬂﬂotg% frude

feegtwglf%?’i%c %‘#ﬁf’l’%gothg g%(%ﬁ%ﬁn% Vﬁﬁ oLt % &l).{[fi:]@eedll nSc hgléusde product may be

refiRa tvatd lieﬁworZrQi’Iﬁe-lﬁﬁtAl@t lﬂhhietﬁﬁﬁﬂlaﬂmhg refintgneffictencigs. ZRme
102 via conduit 104, A contactin my be a .. .. .
treptaeat WAy ige Wc}qsglﬁur@aﬂgn, a&,l;za 1 &BT zgﬁwapel}qnsﬁést%llanon to
rerﬁ‘ox;e%ﬁl Rkies.Of combinations thereof. Exanples of a
ti'ng zone include a stacked bed reactor, a fixed
bed Tlrmbmmf asomudehfised At dengrdbet wiglaiiventjona d@smlbﬁ@ beregl may

incdecioBlacting Ui cagie Bk vish eyt 1A nfacgag gone andlor
coﬁgﬁltaﬂGﬁs%f twolbr &drb @(')rﬁaé? 9fh&eTh 1. cohfetisRInRCAtil &8t one property

systemis on or couple 0 an offshorefaC|I|ty
of Gontdadtedahay heclengabby ecmﬂaqlwf thetdnedecfaedinithtopie pr mare catalysts

rIfSVh Tt SRS h LB e g™ R BB e Rh RS asPe
peﬁan?edQQttﬁé ¥béhct bPA hedasH RurdeWdn 66tha kxidbdinentsthe Miy8rogen
nmbodi nent's, contact of the crude feed with a first

somac & ostor aorg h@dnombwttbatwﬂgr GRERLTY GoatpSENg pppdaionspigact to

‘ pr%vrléj%%hrngg S barc’n?%qm‘te of h dr tg@ﬁ % a?én&é&%dé?%&lggmm%edh

e SEC eases

het gr@at @J@s&l@mtaﬁ@bf@mhcuﬂg:maaﬁsomﬂiat gichides yontdating zone 102A - &

ot her enbodi ments, TAN, vj scosi.t /V/ Fe. cont ent

erilsarbaREORRing rone 1B e gendeh] GheA CRPRCHiEAPRE yay die 2
reacg(ﬂb y E&Itloﬁ a‘i’(jiacjgd{l Q'élgl%m;e ChdlsesT aqgacﬁ&eopédﬁ%n&foﬂg Hekeof.

by a ative to the’ sane properties
Ex@fnplé’se)f @rcuﬂ‘ﬁcﬁ@zi)naﬁm(ﬂ!mde(xma(ﬂ{ed bed reabtor,crfirtd bed echctuirt an

B Sty £ 0 STDRR & 8t
rea{c /‘? oérﬁ? Ralls Gcﬁ)ld\éq qéid/fl(glﬁmglgaégr ViRl c¥taifl fenfoofimei, e

a total volunhe of crude in the contacting |
contaulmlg ﬂyrsteaomnmxboublnéma& Ofﬁshgl‘eLfami&t}ofC@m(é D?ﬁle caulg feed with
cru

gt ePTOAIBE IRTE 1D MAdEaR PRI Fotsegh ShfeoaBih process.
cr udg,efBRBclin: 2R HRThaald Btk GAh6re c@ﬁ[‘}sﬁql‘f Mample, two

conditions in the contacting zone ude, ut are
catab;tstsl) i T somee ¢mb0d1@mgtér6@m§1pte0f the ewide f@d ijlug Hesb patalyslraf he two

6{8%’ IlFI? ug%ﬁgﬁ ({fl& e Cru I;egegre n‘g{é %QJ&&R %ox{ltgcec ?(ﬁ{e reduced TAN

cna‘deqteé@{vhtﬁdhé @c&ﬁ@msast ae@reasaehaemdums bintelt apa@ufeages API
propertles Tenperature in the contactlng Zzone nay

gravityg énmlmﬁﬁmomntscTA%‘b viggesiyONY/ Vot ucmteng hetsy Oaé@mﬁl gentent,

re Oglie WE, a&ﬁl r?g%/wgp Q&nilg; &%}ﬂ%ﬁ%ﬁ’ ﬁl%s gé:@%g &f %Elg@de 1pro duct

chbﬁ% l?f atdénst 8@ ritalive @ehegaald ptopﬁ‘figseoﬂ“ theapude feedAftbr dontact of the
1, 1-20 h 1, 1.5-15 h 1, or 2-10 h 1. In sone
credeoiged Wﬁhtoéle of paye 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 11 h 1, at least 15 h 1,

or at least 20 h 1. In enbodinments in which the
whyasogem source i s supplied as a gas (for exap@l/E$2004/042647

hydrogen gas), a ratio of the gaseous hydrogen source

gt P L0053 o R0 AL R0 o

crfidei{eék[)ﬂlthlﬂvontwing&oﬁ@.o NnV contacted with the

cat The hydropgen source, in Sso
o Bl capdionr R oty Zotc iy Plide. DAt imited to,
te&BéxﬁfﬁQ@ &&gu&qw@sgén%u&e PR, Qﬁ{dé 84 fURS, dmxm%ﬁlauwthereof

exanpl €, nitroden, helium and/or argon.” The carrier
C(gn@tmgyomh’aoms inaspmefelhbadmientswe conitdleflde gragndd o crutle product

of dr oge our c n actin ones . Jh
with siePlie HRETTR) TPUt e dn L CoRRETEE oo Bat Jom 5500 C.
6024110@@)70 4@0 °SOSER(EIIPT, NEBBYstire i a%ﬂfa@ﬁﬁg‘z&fé% aﬁg@from 0.1-20
exanP ydrogen, nethane or ethane) may be used as a

MBarlr %MPgiaé- lﬁd‘dPa,exr ior& MPat ddISVhpbibglerudedeebwilbganeraly range

ge ur en contacting,z
TR LR By B2DR 't he- o £a0d T aORaaEsdgants, LESV
is sﬁ@@m athél ¥t Ivast 1 C@ridatiléast O5h | a€RAStR0MH NG zone 102,
cont act of the crude feed with a catal yst produces a
t ot dn emb@émqnt& inavhirthiedadeo gen souiersis shprlirstas a:gas (for example,
hyﬁ{%gg ER@ :ﬁﬁg) he gﬁécm'h%%%g‘is edé[geg 'tﬁg nltu%e tf%éﬁ%&al?y ranges

frdmydrlomfm(mmﬂmé/m 1 msq@mmmmﬁzﬁﬁ 1 meom%aﬂrﬁ P-9,000 Noita®, 5-3,000
g cont actin and enter separ ati on zone

iS4 10UV 125 GO oL Bt oy Fome OBV IroES Sopisaein some
errﬂfoﬁgﬁéé'{t s, PR I B¥%h laFr ﬁ g%&e% Qﬁjd 1L RILAE tﬁr8ﬁ%]‘# %‘S é:gntactmg

pro usi ng gener al separation tec
zohor Caxianpdsanayybes foi eqaatrqbles ejsgar, |hehuthml/mrargm priodeaetier gas

separati o one 108_vi a it 112, and.then
- et PR ARV AE 0 GG pud DR At B biEest SHiTEE M e gontacting
-zoRdsPd)aqBe UBSRELSS mﬁf hls® @ﬁﬂaﬁ&: mﬁhﬂ@ fn RE 6 REGH oﬁ@(@? SIn some

or a conbi natron thereof. The gas may I ncl ude gas
enfh@dmts;l ahiydrpgpn e@tesfs(fnlgexaﬁmie dxduopts mdiaheayethane) may be used

ulfide r ban de .ar bon nonoxi de),
as 8 G g%"’a@oru%“?“r@%?%{&é%ugggﬁer %Oéltacglﬁﬁ B8P carrier gas.
The BXGeEH @508y mRg ehtedhkRUNE Q0TI -dudebnTY Wilthe crude
100, purified, transported to other processing zones,

fe%‘tl@rﬁﬁ@@lw,ﬂﬁs@l separgielyoarbonsti [9As In perrteciingizane §0Rs contact of the
e, (%i W%%a&a@ggﬁ%gﬁéeg q tét?gqrg{i&cq ?haé ?nc?udlm g a gem}c#% é)lr?%lat, iaﬂd’ n

soine@mbbdifftenes, e tIacbing @nﬂa@&lﬁﬁents]'b] eaitrief gds ipcoEbEibd Math the€crude
, sep%r ated to formthe crude product andwgas (es). FIGS
feesl and/gr gheshsideogen seurce in erpdsil il R nd Be xtal psedust Mk gx% gentagting

20 fhd Hferk SRR MRe 08 U GRaGOTACL g zones. T

contacting system 100 i ncl udes
contimasdparegionanas 108) Zheaerddelfrddudt bbb gaSihapbel sepBratatctrord ghe total

ntacting zones 102, 114, 116. In FIGS 2A and 3A,
%*glﬁ t BeRS &ﬁle?gWZ@omfepaﬂtwn techeriqyies, fabpiamnles gagliquid separation,

TH AR RIEOALI ELi Ut B8 S0h | BNRa LERRECT 1o, TREGER PR ansported

nters contacting zone 102 via condurft 1
to Hanmpoﬂathnnbams,qnpeﬂimes ctrageeresghs rafmeresybilee prosedsingtoges, or a
com}[/){jnraggn ’Hlereo%r ‘l:ﬁe 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&878 1, 3A, and 3B, the hydrogen source apdr/os200f1@42647
carrier gas may enter the one or nore contacting zones

with the crude. f eed separ at el [ onduit 10 / or
M dngprehbifimih eSraalh e s gh bt cfdhiRR Hogroduce o
todl Prodhi@fis ePdTRIeE in 60 BtinbreléditactiAgl dbrids OMhetothiBoduct may be
ydrogen source and/or the carrier gas counter to the

separated &6 farmethe ervde produgt #shRasteRlince ni xi ng and/ or
t fa t - ¥ " .
Convs. 3 PEEBPHAE Eabab I L ofplhstam 100 it inchus

twiolbréeé acithdiigzones. TQFIGSO! 2% and PBecbntdctiag By stdha 00 éedudes
stream flows from contacting zone 102 to contacti f&

coppgting zepes |1 B2 ppdEl 4. NG d Agd 3hackude gORRIHIGHROPEDHIE, 114, 116.
f [ t ' .

In 16, ER RS, ASheh g 20dd 102, § L TE bR AP et comtpctng

zobad il onstrsactods Thibovmleifeedrdnters 2dhtadting Zose 0B vineamhwki @4
contacting zone 102 via condujit 118 and _enters i
contl#epPms gnéea@lem the/Rardg{ SRR 15 G wsd il H&ﬁ*@!dmea source in

confti 36 & & SntFRREALI G Qﬂtﬁct&é"ﬁoﬁb@ascé)ﬁ%hlte. H &%@eﬁﬁi
enters contacting zone 116. T eed stream may be

encloniraertts chs shavim addiGS. dn3d, aat 38, yist fyslroden souree aod/ionthe carrier gas

R i A T

a5 dReHACLLME: HARE f1WOrARKANE RES vAE R REIPLE, ER1MIL 106'.
108 via conduit 110. The crude product and/or gas is

Additied oftbp Aydrogen Saueen adéortthn edrripraad gounterthahe floef the crude
oduct. exits .separation zo 108, i a, ¢ ut. 11
refd Y s R E R P Bt AP oo VI U bl i on
. ZOoneCHfsd betid coldecrosd with ichiglysySitig tbdiB&ing Ho@e 102 forms a feed
di sadvant aged crude (either topped or untopped) enters

stiwaiparlde fend stispa fiorG e coraelingtzope 202 jacoséstinaepeml 14: In FIGS.
3£ MNE 3]% Zth fe%ﬁ s{rg tcfllo@vs RRH %&Rﬁ&’&&%gﬁe Ei ff%)dc\éﬁ&tcﬁﬁégone 116.
ecnni I n art

crude 1s Separat éd using ues known
(f orCexatipk eonsp@Pgi Y 1 1 e rinsiedS@rar atdre Batalyses HsrsBown in
reduction) to produce the cr ud;ofe,ed. For. exa

| 1 .
Pl By tirdgrsirentt A SontprRneIZans J0%BaaPaAEtl K K qofes contacting
2l 134 A8 SRARTLONIN 3B, IR 800lAeh SXAIM B RRE IR conduit 118

e 0 ow 95 0C or
andedintens ddfaclite mene L. at | east partially separated from

t he di sadyant aged crude to. produce the crude .feed. In

sonslepbnirengey b passcd S A Aol GrahERRRESHgink zone
1 [CORRY REStad RIS %Ot 86 td Rrth IRMtoRABRIdIE:. AR tS@PATah&Exits

fromthe di sadvantaged crude. In sone enbodi nents, at

contrating zonsdrlttiapd/op fonthdingeone teahdantqrs sepatatiogyzone 108 via conduit

eparatipon zone 120 via conduit 124. The crude,fee
19 P RO o B B30 Rt B 0 A 00 *Fhe orute
proiiRe GkifPRbSratibi Eded®S ia Einghine2.0f conmponents with a
boiling range distribution of at |east 100 OC or, in

soneflentdela sehematic af goembedimenimfe saparatiobzaneapsisganyel

| east 120 O Typi ¢al the s rated crude feed
confikiteSE0ent 90, MRS S e Rl RO Bl cpers
segﬁrﬁﬁéﬂ RiHei 100 viedonaeit 1290mld00a08n zdn20-29048 1845t a Bbrtion of the

00-800 OC. At least a portion of the crude feed exits
disadvantaged 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@soendkiit 126 to be further processed to foPOT/ES2004/042647

crude product. In sone enbodi nents, separation zone

20 L _
teag 2 Y P PF HRE il Sh BT AlucHTMRE S8kl Tesd. o some
emB¥dii@nBoattlest 4 portioy of amphtidand @ngondds motktdlatile thswmephtha are

enbodi nents,. the crude product is blended wth a crude
sepprvéad fram thredisataniagedoprutt.{ SPBICTERRTY: o gt HoStap of the

sepgﬁﬁede(g)?r@n@ms Lhie séé{ai‘&iiﬁ)n%ﬂg i vidRYndBt LYTLIi ned with a

, crudehaving a different viscosity thereby resulting
i N Fhbtedd Gebdpbtainedt frém sepagationvose $30,tiy some ambpdiments, includes
het ween the viscosity.of the crude.pro t S .

o TR BEGS] CPIBORh S B R Fge S RER BRI e AL G Phdsome

1138 rdNoB A huMch b ral kAR 1navYCNTyRickN thdadpatated
en@?@ﬁ%ﬁ%h??MPhgfegy produging a product tﬁggiﬁgg a TAN
crutlb &tediisclbédswesnixturh of Tuxhparfentshiitica heiding rangg distubiionthstween

rude, gnded, product e suitabl.e fo .
103150 2GR C B e e S R iRl e g
sepafhtofzbAd MEHIAGHFe Eﬁrﬁactﬁlglé?ﬁeﬁlelf@d (6%} R Sx@Aplepht icofacting
system 100 via conduit 104, and at |east a portion of
zoneyén EFG@RIEl -praa genduéxi26do be fittther pragesspd tetormaoerydeproduct. In

condui t. 128 and [.s intr ' . '
R et b0 PRAGELH B3 Qe B ey o
deRAURBUGHT. | Sftdt PRdchatl, the drudsiproductiemite c@rating Systemda®ia conduit
(for exanple, a hydrocarbon stream such as napht ha
11%r oduced from separation of one or nore crude feeds),

ac F[ﬁ' Qogxéed &8503%1§¥€5,e§g eride g%cﬁﬁ:ws @enldBE Wl cri® 59 HESsame as

a bien pro e process streans, crude feed,

or Giffesent fiom i xtudedsed: ot endmplegthe ntude puekidt Wiy be tombined with a

N b T e g i
thalt B Wrwlihe Ws@&‘?tér%gﬂﬁ%}ﬁdelﬁ%du& hed BleensRditPs ol ¢tuddBYn another

meet product specCifications designated by refineries
exanplepthe cruale ppaiutamip be birndédewish crade daving sdeoY that &t different,

i ncl ude, .but are t.lim t a . ran R0l [
5 TR b TS Bl AR B B b
and BRI &e. THR 1B JeA GRAIUBI MEYBE siBttblesfobtr@t@bngionaind/ok @atment.

via conduit 134 to be transported or processed.|ln Fl

| G
6, tAsshdwsanTEntSadgeereinebedinents, gudriead pprsLoRECHIHSystem

10h B SRuR 208 Uob ol i DR SR BRIBAEA S B vem 100
vid @8@uit The afd isderdReed tkebleading z6n« BT dabladinpymhe 180,00 least a

through conduit 126. At |east sonme conponents fromthe
pottisseaftmerageprodueidecanbined Wik oA PHRICKIECESS BireAns (for example, a

BRSSO R A o O B

and enters zone
fedkdB) atdmidey g brudefibd] ér th@uretHesof o powinse & bleadedspratudtolhe

crudes enter blending zone 130 directly or via.condujt
pracess SiFeamiar SRRl AP FOTRES BISERSE A ifpRiced GirpaPrinte

PR TEOS GhD Sh BhGid R
m& belecpediiuatnearidémting henelil36n ddd bpmdediptodagtenay meet product
specifications designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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transported to a refinery and/or a treatnment facility.

The crude product and/or the bl ended product may be
w@e@soesesl t o produce conmercial products suchP@EUS2004/042647

transportation fuel, heating fuel, lubricants, or

e 3ty o AP T e B oT  BgE contu 122,

andl tBO dREIRILAGEE Eruble igX: ngau&a a0 Peevifusidetcribedttd fdrad e crude feed.
fractions. I'n some enbodi ments, the crude product, the

Tlm whdefeep ihsmenters eppcsing symers 80 grrong eond 1264 At keast some

RS T AL s TR B 124,

le&fd Yopodtion6iahe &Q% pﬂ)ﬂuatexﬂ@ 8dntdAfpGfysteiel 0DANI @fltefd‘lﬂendmg zone
crude feed. In sone enbodi nents, crude product has

13ARraugh £oRdiHgk2 8o fOthergmogess gireas, and (pr spiies ehtenplenting gome 130
Gl TPk L gk A GRE RO e

prodsdt. Th8bleatledhmotiud eRits blending otk 130 via caduitd$y. 0. 05.
TAN of the c¢rude product will fre be at | east
0. od@fogw(fmh%}%e% ShfEHE Rrodugt apgégﬂled%@@f d produsioite |
&‘éédrf% rétréﬁne-gg%@/gr 3 H@atﬁfeﬁfjﬁcﬂ’ﬁ}pdf’lg crﬁ@é’ %Igg%ét[égé/gr tlhe blended

fromO.0 to 0.2,
prbdluCS oy tenockissedrto mochh@ccnnmqui mmthncts shds asstranspa@dtation fuel,

/V/ cont ent of at 0% at m) %,.,,.at St )
hetiog Rl 1Ry e il ohroCopome ey BCINS IAEUnG g ok fractionally
d&flhh@ ﬁle(&ﬁ’(féeprf)@l?&i and/ Bleblgﬁdé‘af‘pr@d&@ HﬁSrodlhdé on@'¥¥ more distillate

nbodi nents, has a total V/ Fe content in a range of

fraztlsc% Inlsonm@mboﬁon@m@/¢hm®@p®d%toﬂle tbtradpdd prgdEe, and/or the one or

cru certain enbodi nents, the
mgﬁeﬁsgqifﬁe %%filton%glgy Bgﬁrﬁﬁg\%&gf crude product a total
Ni / MhFseme@attaimdnts, thd @R@Epbi@iThis X TAN &f 4mad¥s 90B, éﬁ rﬁost 50%,
10 5 grans, 3 x 10 7 grans to 2 x 10 5 grans, or

at pppsg3 ﬁa%atWSRIQ(A’P@t® rbref the grudeteed @ﬂmnb@iﬁngnts crude
PLIRLFRLETANE, AondPal1 f0% A0 5Bl MR ad P o

cradeufded. phodhiain érﬁboﬂ@n&rﬁ@%e 8dd pd%ctdfas Q(TM\I G%atQﬁosﬁt heat most
Ni / VI Fe (éont ent %f the crude feed. | n sone
(2

0.3 SAShR At & MQsh 8 2¢ ptpest Brlo AL 963 tTo‘}Ispf %ﬁmﬁm@@w will
fr{alf:{eﬁdlysbé ) 1&%& @'ooéﬁbﬁcﬁ nﬁ)fre %g%usz 29480 0 fnhe R n%fbéimems

0% at nost 10% o t” hrost 5/oo
T AN ¢int crofle pnetlacttsnayrberretaahngeﬁdm 0dX01do §anDO1ac0As o MO5 to 0.1.

t he crude f I n r t a
b oddp e sed il SR OB Be S RN R G ot gt mos

90% a@hﬁﬁ%@%aﬁln@&t M%aatrﬁéb@ §%0Br ) %LQf‘tKQ ?@A@ﬁe 8Q%8nt of the
or 30-50% of the total content of netals in net

credd fesd.oThoergdaprodudi wssome etrrﬂmdunmﬂ% hhee mtalchhgwrﬁie (content ina

it R0 Ei 51 T STRA SN T gl Lol o e Feca. 1

ceStinf @b olira&itsl She @nge g;ﬂéaﬁam@g q)% ﬁa&a@ﬂﬂrﬁ&e &Bd@@%b&éWi/V/Fe
aci ds |nclude but are not I|m ed to, pht eni c

coatantin a I@h%ﬁﬁmhlr?éﬂqo Cemeisde 5 xaHy emsol ¥ lac zamsTRad x 10° grams,

oL B4 BRIl B i S b S o2 10

gramkaf NW%IB@VM'EoﬂiEfeﬁib&dlﬁﬁdhfs eheatial Bi/ WBOewsdnd BT the crude product is
Columm 12 netals (for exanpl e,

cal cium and bariu
7071 380891 2050k et Y1, 10%fdh¢1N1/§/ /Feegqartent of the C@)@b‘erfmde
ars efﬂ's&)ne eﬁﬁ%loﬂf@en% H}:étc%(ise };rf)&ﬁct ﬁ%saam%ltzﬁ coﬁtent o'Pn!I'e@ls n metal salts

m xt'ures t
of organic acids of at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per
w@e@siefe7er ude product, in a range from 0. 0000POL/US2004 842647
to 0.00005 grans, from 0. 0000003 grans to 0.00002
the%r?&lspsrogﬁctfhﬁ oQalqlgg ﬂﬁ&gﬁ ih thebll 9%%0& &g ﬁf‘@ae‘?&s in a range of
a organi ¢ acids per_gramo
1-80041d®-T0%), CB!D%O%J o 35&3509/0 @ﬁﬂmdombmrse;nt af metadd 1mn¢tale&atts of organic

taIS|n netal salts of an| aci ds of. t d
a016$ BHilie cruds fosl. 1gapic gpids thsd /ge%‘%a oo Gugtesatr g gt are not
d
hnfl gtt(g,?:u Aﬁ&yﬂ@%ﬁhs?‘ tl'uBlsn?ﬁxa%:se?lﬁg(%nﬁc ée}jrlrctl)sg (Ejllﬂ(ﬁeﬁﬂfosnﬁféipExérﬁples of
carhporylict acidsfintlhée, butiate npt hm:ilicd top newhilyandc am@arphcxmnﬁmm@amds and
the crude feed W|thc st t the
boegRAdiq o s TEGl portipaguihenbelsly mog a il A Mgty ogsapmote,
htlﬁ%%t gﬁ#@ﬁ | angrlﬁ‘t’dsﬁﬁﬁrrgfalf(eﬂ&e%ﬁﬂ @ne&ﬁ@ or éihng;ﬁé trﬁégﬁesmm calcium,

APl gravity of the crude uct is from
and bamﬁn) Ibhﬁﬁr,l lbmelaas et example zingiand @n@omnﬁeﬁphlmrt hemetals (for

SRR e R B
f eeqn cdrihis eRBoGRRAL HeRthile prdtRicEhasdeopl @oieht dTatetdls in metal

viscosity in a range of 10-60% 20-50% or 30-40% of
saltshef organioadidy perf gremeofcruggerredist) in prangsfong H@Q@@Q@érﬁr%ms to

o s HBEOTHR0 B A IR S e B il
0.00001 Eﬁm@sf dﬂiﬁet@l@ efibhetal kdts 0P ol Ba2G acB3-pet gﬂa% oDeru@Oprdbd 0o In
of the APl gravity the crude feed. In

SO@ﬁ@wpﬁmqnéS; atiofal contpabobmeiglsdn meid salty Froapie ek hrgrde
procﬁlla{ ﬁ% ;80”1%‘(")5/% ?% 13bo B1he é@a%’%oﬁt%n%et%ig t@rél@fal salts of

nost het er oat ons cont ent

' org}ihwhmdsaﬁdhectrnde:ﬁaeﬂal n enbodi rrents the cr ude pr oduct

has a t ot al 1_tier oat conte 51 ag d?% ;
| ead® caty empodigeg]s, /&rafﬂ'ty att eé?é% @9 GPre H%e Qg contact ot -~
hd\GhEE R AT c%%s%% ﬂ{éf conbRtifd MRt RRs 700 3994180-120%, 90-110%,

enbodi ments, the sulfur content of the crude product
or HB§- 1B@Y%atf AP 8%ty af thewstdesosd, Iatcelﬁmstenmwnemts API gravity of

RS PBHD P RB AT A0 R B Di8>pr oduct has & sul fur

CONtigBbrtRh ebodigsts, Hcrate frédfet had0is@islte 86 bt BOMDODY, at most
at |least 99% of the sulfur content of the crude feed.

80P osemoﬁmeefdoﬁ@nwcosnbr@f the arude {eaht Entomsrempbpdirenigidhe crude
- 130% f
RBRT e kol 1L fiha® PR AEB0% 2 ARTAR AT skl of e

crifielfe@DEn seMdtegiHoditheritd) eheovistdeitpoOitie ctudemyoduet Rtat fmSII 90% of the
90% at nost 80% at nost 10% or at npst g%o

vmc@mas{ ofrihe prde feedorfiitrine 41 eFRaitE OfiHS orasprodet i K036, 80-
I
18T BEAT oo EART LGP HRHEL BBE C 12071 cst 8096 or

at |Iﬁ 361ihe AU Giimenbe tHeaiwde producoe o hetetoatdmd dvatent of at most
crude feed. In sone enbodi ment s, bas nitr

90813t BYEt %0 &8t L94: 5rab 98t ﬂ%;tto betewahsgonieakef the
crlgtp Zﬁeg@fﬁlnﬁ%%&gﬁe%é@g&?ﬁeﬂ@ $ite &98/8 pr3iu@had® &l 1ePEatd A€ 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@roosmes’s 30% at | east 80% or at | east 99% oPCT/82004/042647
basic nitrogen content of the crude feed. In sone
[ t d rodu .
1o 805, SR 151 0 oF R GOty Bl il 64 RERUodiments,
tha @tﬂﬁ’ur@,bnﬁht dfoké ciafle pfodubias 0831369, 8612691, 0090-1 heYsaTiittesulfur
eed. In certain enbodi nents, the crude product has an
C%Wﬁ%thééﬂldéﬁ?edof at least 1% at least -30% at |east
80% 9
cr uda PSS atlents il il D HARARGEROLENE pRbk oy bg pt most
I et atogt®N % aaost 10%, omat masafgeoffartotal Ait18084 cdlent 68 Ue crude
0- 50% of the en . con of the cru

fe@g e]g%%ftﬂn§ dangrssy;t ]?’Fe?’ftlgg Sl)éagctthsf gtcotgldmrggﬁn qoptent ofe at least 1%,
at @&Etbmf E ?eaét%d%,%%?fé‘d&‘b@%)f)f B ?ot&lrrﬁﬁl@gd?lrc%ﬁ‘té% of ¥ cgﬁe feed.

at nost” 90% at nost 50% at nost 10% nost 5%
t he Inmnme rmboflingdnés, basiboitypier canémd of dwpmudmodmntttm at most

| t d duct
9 oSG 2GR ot o By BT 305 A7k St Bretigpasg content
of tBA&hdd fed 2tn ¢@BH erdB0@imhts) 1B SEud8 Q%du@f hadla Ha@ﬁ%ﬁtr@g%r{ocontent

of the total content of carboxylic acid conpounds in
oftahlzastriyel et feasich 0%, rat daante808mivndi leastio9Ys elcthe basienisrogemeantent of
thox%gegeﬁzgorrpounds may be reduced in the crude feed. In

&0 odi ments, carboxylic acids and/or netal salts

of qarbey )éfﬂb@dl@i‘dn@éS tHRdkyBen Edistit o8 tHeYeridRpi6 @it Bl We@t most
non- car boxyl i ¢ cont ai ni ng or%gnl c oxs%:/gen conpounds.

9 %arabareyt 1470 impst 30E. #arest 40 heoryatingost ofn ofithe ey ssn gamiert of the

ngd%yggc? el(riilt : a?*ﬂgag’tﬁmd%ﬂaﬁg g%é;ﬁ'ugé gl%ﬁﬁét &Y gg}é%en contgnt (%f at least

190 5t Megpsigr096 ra ldayt 8«0%vm asme@tt%%o‘ﬂhe OXymrm)d&:n( (f)idhe crude feed. In
examl e, infrared anal ysi s, mass spectronetry, and/or_
sogKEIoHEReLD dhesriEsFn catientof thecerpdeeradict 15 i ad@ngediom 1-80%, 10-

' 70%"%%0%‘ Nr30-9085 offhe %iy%é?%o‘ﬁ%¥ §fthe gﬁud@gee@) sh sglge/‘émﬂ)dlments :

nmost 80% at nost /0% t nmost 50% o he oxygen
the muale:nntem‘ oftcasbogyliciacid eerdpomald o ki codidethvedust tmhg be at most 90%,
at

t. 90% t . 70%
ot oS b. 4 guntbd s RS R SOt A Tl Bt gppounds in

th& BRAE FFBN ;S certal® elﬁbbﬂl&eﬁ{soﬁlé ‘él'fud@ PPoddt R2SABHE Q&Ht@rﬁtof ®drboxylic
at least 1% at |east 309% | east 80% or at | east

acgboanfounéreoiont Mehl%oarttl@ast 3Q% at rh@st:$Q%leorfaé tadst WiYal of the total
rodut S a TA of ,at 1% at | east 30%
coffetf S BEREHE G tafofallsih Blerf L Tanor the couds
f eedn sésid lehib@al@idnyg, sdlb@edbrgic @k%&%mmanw@y Be reduced in the

content of carboxylic acids and/or nmetal salts of
criader foed yini semgsimbodigpends. cabexylovardsandies sietat 9akis eftcarhoxylic acids
P8 iy TOS oo BBl nd IS BEHRE 3Gy Ao SOOI Umpounds.

on car oXyl1c con n co

Carbdrtiilio adids m%n-%bd;%ﬂ%coﬁfalrﬁ’@g drg@ﬁﬁ: okyddhecompounds in a crude
non- carboxyllc contalnlng Qr gani ¢ oxygen conpounds of

progust grayide diféaentiafesd thenweh apylyas Abthe sTude prodictisinggngtadly known
sp%&?clsy&lﬁg me{h%dé f%r Mé‘,'ﬂﬁaré& Eﬁkﬁ)%ﬁ, Airss gﬂeg%metry, and/or gas

chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0. 05-0.15 grans or from0.09-0. 13 grans of hydrogen
per gram of crude product. The crude product nay
wop@baes78 i n its nol ecul ar structure, from 0. 8POT/BS2004/042647
grans or from0.82- 0.88 grams of carbon per gram of
coﬁ{eﬂg@f 24 Zea?tg”}o, %t’?barsﬁi 098, %flea@{ A ?éaQ@% BPth%to%%éh content of
carbon the crude pro uct may be with
thé Qud 3 0%, BA-the 084de prodact Has @B AN of hieleast dPh, @t }elh@ 31084, iableast 80%,

of th u . crud roduct atomc HCratio
orgf ]leﬁ$t§98¥‘00f%ge/&§$\9%ée 8’?@82 ed atomic HCratio
I nd '%&ﬁ%aﬂ? athe BRI 'f)?ocﬁﬁ%ﬁff h&ERNS R on ca%omféra@m@ Rnd/or

int rocess is relatively snmall, and/or th
métylchahgefnanrla»tho deidedf atrmesit O0%, at most 70%; @t mpstdié)"/p)r(m @‘umpst 40%

ofigacl u onponen ran Qints. In

it Bof B feonienn el A Reb P RS otreibiia i Sslict soiounas
w1ﬂ{1n WUQ?)G%U 46-100%dBED0-1 8% A Hte Fdn0Q b EyBBBontBIhidg @8inic oxygen
0 0.5 &gams of hydrocarbons with a boiling

Comg@dsmféhwrb fesd. of at nost 100 OC at 0.101 MPa; at

ny anBaa SHEIER s i ROk Bictuea b AR ncMesutap strugages. fom

0.0920.18 GrawiorZeéin 0090, li@gﬂaﬁﬂs J¥Bgdrogbn beaahmAfOAHegiedit. The
or fromO0.001-0.5 grans_of hydrocarbons with a b0|I|n%

crmcbfrg@dtmt sy iiptede i benpksplapgpichre.diem 9d600-9erams of fop

t .
ooy D s 5] SR, G
caﬁ%ﬁ (Hmmfd?a&&dgﬁoogilmﬁnaﬁn% WRtin 2508t S0eERA%, 010011 10% of the

rom ra ' carbons w
agmis i G rgtrjo P%th@énaiesf??qt bﬁﬁmﬁg@%{@k m&%@(g@a@mq@%éoég% of
th@t:ruﬁ gp‘%& atfnfic H/0 30 d faﬁe Ellf@oﬁédﬂgfﬁn %W&M{drogen in

I nc per gramo cru e pr duct at | east
the panessaf reﬂatd'ebf(smdhlo asd/od thit demgemmgodwagan situ.

di stributjon of at st 100 OC at, 0.101 a..and/ o
1 easkhesTRPragug elHIeR SoBIERIRL: 08¢ 5 BOHPE RGNS ?Faéome

: en?do%ﬁrﬁérﬁé‘%@&u@e%ﬁ&ﬁﬁ& iR G ehe 8P 1H Crile RodRL AVRAst 0.001

I n some enbodi nents, the crude product may have at
grima o fFONOQ 00 Y toaldrd gramns efthydeagerboos withgrhmmiingorngemgifirivation of at

B0 € 0 S o0 e B AT R f Bccarons

with 8 béiliaf®ang@ rdls@ﬁbmmtbeav&ngoane a@afl 20apOtahe. 108 MR amesadt 0.001
crude product.In sonme enbodi ments, the crude product

grams, oa figs0.00 1-Q15eramp o6 hydreearyens yativg baigng 1821@%1158#1)11‘[1011 between

0$h %%’09]co a{?% 1‘6'1 %Pi la? st‘bﬁ(ml g}gragforttﬂ) 5@59% Sf %?1918 of

stll e’ ‘conterit o uct may

hyﬂﬁfcaﬂj’oﬁﬁwﬁﬁl adfohlﬂfg phgddistribution betwadflgie()()‘ ?@)mmmar (Dl (H MPa;

rams, O, rams, or 0.002-0. rams. ert
mgr@blf@str@e@ﬂlsgramﬁ@r 5o 08 }&m%tgr%ofii matb&ﬁf @’h adgot ing range

Q r Q> fvphe VA0 content of
dlg g&tgoglu %ee%)% (I%@nangosrég e%@(jeo?reMnts the crude product
has,Inpeine @nﬁndmienwthel erude pchdott, 1nalu&ﬁ)pemgrmamf ctudlegroduct, at

1%?8%31%%%%& ORaHbORS B &%@%gi%r%}%tﬁbﬁfgﬁggfa most 100 °C at

0. BPOL HEbPat JEDP0 0V GRank! AREocRAB AR A AR Etribution
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.

46



10

15

20

25

30

120% or 90-110% of the residue content of the crude
feed. The crude product may have, per gram of crude

w@e@do6te7s a resi due content in a range from 0. BOD032004/842647
gr ans, O 0001 0.5 grans, 0.0005-0.4 grans, 0.001-0.3

gra o a0 2 Hiddh (- $80%, 80-
o paosapnéned B brodubthal o b BReontcfe GE70-F 0%
1207/9 ok30%10800f the didfillae ceﬂteﬁﬂmmmdh EeeNCRhe dixtitlate cofiteheof the

crude feed, while the cr de roduct has. a

cruge plodnetapesbe Bt FAT A ct.gp gprange frmg?ﬂ@@%-oagrsws:
OO?P%E’: g':f%ﬂ"socfr dd@nﬁgﬁ%@;al tenes content of the crude

ncertal iments, the C5 asphaltenes
conlredeirtatf enhhvelimentsighd emde pB)dact Has ast GODQUnteat of Wak10%, 80-

12(}‘}g$r09?)a]d®t°/f ggtgs W(S g%]?t%xétt 3 ﬁt geﬁa encpeﬁ% Crgﬂquglents the crude
proﬁﬁag‘}é&t e e Murﬁdel&oé&)c{o PV sorlVR i 9 MR troR 0 00@01 -0.8

cru In sone enbodi ments, decreasing the C5
grmphﬁOtérﬁegrame,rﬁ @02-0.4fgrarhs ot ﬂ@@é Q‘%gl@m&hl | e

e Pt e nae) (4 §role Bl ade TR PsPA B bl 80

1269 X5:40€1 1004 oﬁt?t@?esﬁ‘dﬁé%hféﬁﬂéﬁthe thRle EedaspRakidesduct may have,
content and MCR content may be combi ned to produce

Peﬂgl&ﬂl@dfatudcavlfod’ueth atrcsadwmoptemém/\?e@ﬁgt fremH)- @000} ¢ 6%%11185/0 0001-
05S9BSIEN DS, BOFR PRI, B2 LR 0% Nt

sunyper@itédBiRlihens, (65 cadp paddueries addaResvnteanof 20- ¢3(t2d;380-
feed MCR content nmy be rg}&}esent ed by S. A sum of
12@%uerdOnt Iit0 6f th@M@Bmatepb e e dopd, Whie et Toduct bas a Cs

aspﬁ;g@gr%gc%rll\(ga ocf%Pﬁl?)g9d@aya§§}ﬁ)s{ W%,e&%@hﬁ) t iﬂ)% of the-@seas BHH%nes

ar ed t o assess t e net reduct
coﬂtéhthjf e oridefsd.t 1n @paincenstddsments,tthe Ce asphieltdree dont&it 0(5 fthe crude

Feetls gogst S99 08 6T, @ ot 145 1% DB TS R BN EneS gy gf the crude
feea }f{gﬁhg IRt g &ﬁ%lﬁﬁro@ﬁ& qyﬁ/ﬁhﬁloi @%%P%'M@R%ntent of

I'sin a range f
the]crﬁdelfe@d Insoareranshiodimeris Gﬂiemeaﬁmg th.ﬂﬂs a@ph&ﬂten@r@mmt offtle crude

caontent that at nonst 809
fecoRieaEagRn e MRS GO SRR BTG o PRy of the
Cnfaglfge%/tggﬁﬁrod{lalﬁgﬂﬁeen‘oodl ments, the crude product has

content in a range of 1-80% 10-70% 20-60% or

30- mserm emh@hmmctbnﬁs asphaltends sontenipndiMER confeat may e

co%&gﬁé% 85%8 |0 ‘g?ggb q%t}o"n'gﬂlgideb@{fg%gh %gQ/ilsfcMcomponents

in ﬂfe%%défperdé@%lﬁfv@d@ e higlvisessty empdndimhshe thde ﬁeredd Eor
product includes fromgreater than 0 grans, _but

le

exathple, DsW ofj2 eipde fgddboephalignesepnignhaid 2 grpde feed MCR content may
GO OOl e BB o BB o
MER&ofteHtiBaP bOthpedsetod bng'. tT}&lmmsrrh@t beosongpaekdoiS' to S) to assess the

treatnment. The catal yst rra .1 nhi bi g{rg Iﬁlﬁ G? d
nef edeqtiogrin hmhdmwsntsh%q%’én ‘-‘é‘éi?afP fIsiqrids e et may

9 o bl g 865 Chl B8 R RIHeABY: B of
beé%%]: gu gg?ogngo@&)é,gfﬁbng?% cat’ anysgt S e%?d;crrﬁebed e o
MORI®@htent 6f thberude pebeluprto disebphdilienesgontent is in a range from 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,

at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of

wo b@sossde feed. Such properties may include, BOL/USZ084/042647
not Iim'ted to: a) reduced TAN; b) reduced viscosity;

O‘V(Cg,f ors"@l— X e} h%tl\%bRMO/ ? Sf t‘ﬁg @}Lﬁl@tfeedd )TH RIS H 0 GRAMED 1in some

conbi nati ons t her eof
emB0difmeaks! Cfe@inroe(mocuwel gmms;eaoos@)o&gwus,em 008 -85 ranseafddCR per
content; g) reduced MCR content; h) increased API
gragwfmqpprpgtuca reduced content of netals in metal salts

glf,rbfél 05% eiqnl?o%l'nﬂéms e brulle B%Hbﬂﬁ&lh@&%drﬁ %Ee%w‘r than'D SQAR, but

one or nore roperties
less bkl 0@Prepatis; 1000060 BOI0GE grams, e 0HO0AL0008H grampyofietal catalyst per

eraghl geds Bovic ABe GHad: Mot SStb e ANt e Gubfles doring
arﬁgglq?t o‘ﬁ]aﬁ"c\l{uor MRYtnkS:t, d?ﬁé EARL& rhdy iRTbY: coRlb§ieh, iMBIbt friction, and/or

In a crude feed w thout also si nlflcantly
incrdasnghtersdpartiamabilitien 61 e knide poodyeh eM?@l0@$ scekethiparein may be

| f
conAJJ oy ﬁdgglpgargmaglﬁ,c{a}%; ﬁ]‘et%gr&%%r% to jhig crucféaﬂ?&ﬁ{ct during
treatﬁlgﬁpentrat ed" on TAN reduction, and not on reducti on
of other conmponents. Thus, the TAN of the crude feed
canThecrdd poelct mhiltasd deommeprtestiog iyweBdSR has properticg different

f h h h
R GRS T1 S o ST EhcHled B i Ride SR, Riifited to: )
reddbSPHXRR bﬁ dcéﬁfﬁ%sﬁﬁ%% gedit@htoTaANi/ WHE centent] di)mduced content
content t is acceptable to neet tr ea%rent and/ or

of &ulﬁmsp@g@latniltm%egp@cﬁorr}bé%ﬂtw@ﬁﬁlefqoﬁéﬁ redyeed residye corderys  reduced
Cs gf%]gﬁ?réea S CSteStf ghfe}dﬁ&atd I\%agi At ) ‘?nc%@agy& A PT ARV hQ¥educed

I ng ysts used 1n one or nore

. cotBiadinieealt & mbtal fudtsiofivmahicanslsnmyj) combinetgonsrikereof. Myseme

crrATREaPES AP GTP R SRR O BB O U R gTifedped: may
be el&R{U%BP&%ge \vafrl:l?c} (gfg&%r dpe-m@s £8h8d oahSeddfSHtidnd8do not |

ereln-"my uce into the con actlng Z0nhe as a
su‘tﬁstmuﬂﬁ olianganBot ¢xemple dtonay beeddsireblaso enly selattjsely fedueenbAN ina

e e s B siaifea T e En L of Bl PoipKingle cor

ex @g%ﬁﬁﬂ{‘ DresidRe NGAY/RE, o2 v ). Gakik Eiﬂinh%h rog@i@tad&tcﬁmng
us as descri bed herein may or may not be conmercj al

contattalgymasbe focanpitatedsondahieedychaon, @ad apten wdugiiongi gther

cof RRASTELELS 3 B8 HAS 8 SRS IES S SIS moge

sm@g’ fe%s of 4t h én 1sCARAbeinghdbBd tdeddce EhSrdsoniPuherds in the crude

0; DN13 140; -DN190; DN200;  DN8QO; DN2
feaaNzIﬁ_f_er pNPLO6 DB EIEEed DS des 2 PIghAY ‘Ré&@@ffumi%ﬁ that is

aof R T BRB D IR, g oD g 9% TRk gyds feed may
be£lkd effelehily tdfd;to adaiﬁiceZTﬁBl withéut lalsa rredmzu@ siuﬁbf e fr o m
CRl Internatiognal, Inc. Hston xas,

59 miCasaipueinyed e gne %ralpall%ﬁ‘éli@ {ees ?%t B HB’ﬁ@%OfErIB einphy 5% one or
m%g tbgﬁ( mgtjéfé%d/fo? Sge {)ﬂﬁ@éqﬁetﬁ’@ %g %rsgﬁlac%r? ’ﬁ?@! MEBE n?ayé& in elemental

["'um I nc
folmlbr ihftﬁe form of a compound of the metal. The catalysts descnbed 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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- haweagtal folpns 15 elemeghee

not limted to, vanadium chrom um nolybdenum

tungst en, manganese, technetium rhenium iron,
wa@oewalos167$1i ckel , rut henium pall adi um rhodi UNPCDERI04P42647

iridium platinum or mxtures thereof. The catal yst

are @%{tg g?ed BGL{ %@Q% @Jsc ease%légl %\lcfeqtlﬁ@ %EQ@SHﬁNg@ C234;

rans,
C3Dl QQ’QMQCQITB Cem, CBQ&tC@AQ¢4@7,E(M§4OC4481 %Ma@(jé‘l fDNhiO DN120;

o §o% o et DR pRE T I R, 16
DN&E%@E%@@{Pg@%ﬁcﬂ@%@ngan%gu%%%mitMm RN650;
RWQB@FHQS?M%RNMGOWB&,MOM’ %06&2@\2@&67313@7031:13%3 a723;
Co 5
o R O e AL IR i ol
0005-0. 03 grans, or 0.0001-0.001 grans. In certaln

odi ments, a catal yst includes Colum 6 netal ( @;ze
Th elrcsonad t;mbodmynm,ammlyspsemseg tachange propaities of the oreseded include

onchrlarggrrédg(dnet agn@)mé nltoggttsv,{lg]gp Célﬁ%%é Olrg)gt}q%tl:él( Hﬁde %ht are
notr lﬁﬂﬁ@d tfor %Ha@lu%) Qﬂxro@mﬁmgfr@gﬁ)deﬁnﬂ%n&té’n , @ladpEnese, technetlum

grarrs or I ans In sone
rheammdromem‘tsllt nmbelcm@nm paH@qhu@eﬂlordr@m EMigD.iridivye platinum,

o 5Pl AR R Sl AR, B a1

mefl @EMtérft Jof bfllead] 10000 Brangs, kieastol00myrénsrat Rhgt<)01 drams or in a
sone enbodi nents, the catal yst includes a copbj ng‘tl on
rangp fion} G:RA0 60 fesrams, é}O%Q%gE%S 81004k b eitgtsapis)-p -G8 grams. In

SO eﬁggﬁhg}e?%d %rc &B&Hﬁ@@dg fgjél%eﬁtgz ﬁrpa(%?ﬁu&?ﬂoLfHPColumns

elnartr rom

*5-10. rhetdfs).: E—x&ﬁxple@ fof ZofumrAl 5mlleament|s amdmdeqihoépﬂanum Phermmtadyst may.

to Colums 7-10 netal Déq%&%?ﬁ%%%gfga?qqg&éfg:rgq%&om%%ooom 0.1

.zr?%%l %'6 % cﬁio@%rﬁa(g%mg nradtiol igos 1t @akbe

I'nati1on 6 netal (s) wth one or nore
rret & Serfalmamﬁbxﬂlmn’s z5caiaigl$tonclﬁde£(§3olmmn otrpesal(s). The catalyst may

RO AE AP LSRR TPy TP B P,
leaSt0. elﬂgra%% FREAL 0102 ghdiBs ArlGt in GRhnb¥Trdin 0RI0B] -0ldgrbhse, o 001 0.3

catal yst may be in a range from1-10, or from 2-5

grapes, 0 A0h- OehgnamSnemQ 8l- Om@r@m ainysome;ertiodiments |ﬂam%te§yst includes
sopigp PO Ry R TR ROt oS! Hald ' e | n°

enpotiﬁms@&@ thesdatapy nkwldem Calvhanpeelbmeni(s) 41 Additien fortherCBhExm 6

In sone enbodi nents, Colums 5-10 netal (s) are
matadésdrporat ed in, or deposited on, a support to form

he ;cat al e : _
e o e e B TR
with GRI R hcit ektdlffrotr Colemna s dndtbr Aolurhiee7-30. ppnnblat ratib@f @olumn 6

the catalyst. I n enbodinents. in whic taI
meialde Giolwnip franfigl gyayaiedn uppss rom 0- r%q %ﬂﬁi@r ratio of

cd ?%&'dﬁaﬂt{)‘ﬁfﬁgﬁés Ahb %h‘?%"ytbe Akl %J{L”rﬁ%tt?d @ Lzoaﬁdloabizs In

suppo nay be porous an i ncl ude
sofm@letribotipmients) tiet@salysp QTCDMISS €alulonl Soeismelnt(ﬂame aalda\hm to the
zeolites, or conbinatij on t her eof . 1fract oxisde%
coppdjnafipg pﬁ@glunghé mg s}]mt one or more metals from Cofumns 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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l[imted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures

WO b@seefe7s Supports nmay be obtai ned from a comBCT/US1004/042647
manuf acturer such as Criterion Catal ysts and

Co%ﬁ%@&éﬁ%ﬂﬁql&&gqﬁrg&alﬁg e ﬁaﬁolbapra%o’%f)the t%@e[l @dﬁumn 10 metal to

erial’s 1 nclude ut are not limt

the tétal @sltinyat aekariarthe tatalyst/may xoincuangy i It-E0, oE;ﬁ@np]Zés
of zeolites incl ude Y-zeol i zeol i

mor Bemeehodiments, Corapps>- Jharal aredﬁ&"l?%ﬁﬁf%%éﬁ qrgleposited on,
I
o s K GF CabEe HRBR ABoGF, (oI SeURRAA(Hin
consinfson widnCalunt B deheni(d) ersimppotated in, eiadeposited on, the support
nmbodi t d hat t h
to faun bR e mhe B acahe pewkgfrt B e o8
su;fA‘Orthf tl?et whighSsf thE0a Jﬁgstl iHcl6@staRl pFEHR Qi HBAKS, arl all element(s).

I STprepare form ng an aqueous paste of the
Thé moﬂtmgya:eqmrans ankinnawnteluéemmmvm pxides porgis gaben based

ma%glgesgzeto%%hgﬁt%g}%@%{?%a Seaelto ggﬂ%c%)(t r us%e 1ﬁglg§%r¥>ut are not
1limER Wéﬁgﬂﬂéj sh¥eaS4 G- AR Sitadfunk BRide rﬁﬁohmngd)ﬁﬂ&e tohegnesium

extru 'e ‘paste a desi red consi stency Exanpl es of
oxide; atsnikmrésutiercohuupppds mey b iohiainsd froan a ApmpieEcigidpepufacturer

|
B i
base@ nditdls BYkube Sl Bre Rt Hﬁﬂl&d@d’}dcﬁ*@dt@i yesborcatidiorpgrous graphite.
met hods to form extrudates. The extrudates E%S]g 5a
Examples efizealitas mcéwtﬁeYaneghféssh@taazepla‘i?@én?ffi%‘h‘?ﬁszeggé zeolites,
an%{‘e,grwglg[ﬁ & ﬁgis Ees ?naﬁﬁr;e] OQ)(#%Réd ﬁbrﬁ% &Bﬁﬁer%ﬁfﬁﬁhﬁaotﬁﬂﬁ such as

or u € noi sture content of th e
Ze6DyE (WRlBE LT br@s, F@ﬁisﬁeﬂua esA.y.ed. Ievel The heat
treated extrudate may be further h

Lhs a[hed al itg)és an
t enpP SERRE, TR PR e e i
avegg% n%c?e fi ér%? aﬂégﬁq@b ﬁb%ﬁ’ leQQ 120 A2VbehA88st R0 &. In certain

'east 150 A In certain enbodi ment s,
enﬂab&mmntspe) Blhppomb pn@aregaxyrfarrmhg ai payeouh patie of thaisweport material.

In gfg'léé grﬁg(lgfﬂgegtg ﬁg a %h%gﬁé B%slctef t%oaghfillatrrﬁ%g ru51?ﬁ hﬁt‘hg ?)];ste The

watdr 4l Hﬁute %Eld%?ggﬂdéﬁtlh SHich etrﬁ@ih%f andeglfsuGlﬁ ERids @aieqhysd to give
support, may be in a range from 0.0001-0,99 grans

thde:xdidalfle age aresired.consigiencyg Fagmplasrof aﬁldﬁwiud@ bt greapat limited

asdet erm ned b diffr

to.diBi5 A e ficlC ap esuéﬁ]ﬁ%élﬂd fh};dr ({}%Oeric% one or in
conmbiahite hapitelexahbay an‘dCUhtfﬁsm)é gélettliyriamona datubysa extrus1on
alum na contént, per gram of support, in a range fro

m@hddseng Qa‘rglyahglttn@g mehods ‘@rfgﬁag extgpda@pscs The gxigy m%be M eat
t I

treta%gegﬁ S e{agﬁggén eg%' ffgr#i easpeg: of i fﬂ)n"? 95@3? H@%iﬂ JT?JHO?I »of time
(f@'eRfBpledfor b%ho&sﬁm@l&’cﬁmmﬂ e nﬁhsthleaxahteﬁt 66 tge am;udafe has

theta al um na, as determ ned fr | on
re@hqu@dsmdd@te& th beakighb R Rl ue T G et at

Kk t al
te@g%)rg ui}eC&% aar ar a Ie&g)g;l@gp g@ é’té gg@ Iri g@@ &Sy to%ﬁﬂﬁlgesﬁgﬁh’ért having an

Bl@%e @remna&%ﬂame@eﬂolrioe&ov et al.; 6 290,841 to
Gabrielov et al.; and 744 t o Boon t .al

U. S.In certain embodiments, the supporf 1ncl?1des gamma a umina, theta eri]lurmna delta
alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may beina

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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: ac1ﬂQEDITm)mm&nbMaeor mixhpecthergbker. s, and any .ot her-

Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be
wo psegreag ed with netal to forma catal yst. | nPCEUSBNH042647
enbodi ments, the support is heat treated at
@t ur a
et RO G Bheeh faric AbARHCAS e iprofidn gty bne orin
corﬁ@ﬁﬁuﬁﬁbﬂdbﬂl’(ﬁtﬁo&ns bfr}iiuaagmfatalthnna aludsnameontdne, nes grhng uf $u1vgort in

LR b, CHELISL SR 58 RS
dlﬂﬁl&&]%/)he ﬂ?gdxﬁégrgg(%cﬁﬁkﬁﬁctﬁ% 5%t Ha FREA 1cad0TPBoas, Qtrleast 0.3

ures t I'n cert n enbodi ments, a cat aIy
grafByatlieast 0.5 weand) pr aiddast §.Sograins oﬁﬂptaaiumn‘g, ashdetolingdby x-ray
..2-10 netal (s) to heat treated shaped m xtures of
diflggih98rt (" overl aying"). Overlaying a metal on top of

thes‘gﬁﬁ)t tell CRalyed nsfiaRase SHEP A Eéﬁékd]?r @owtbataaw bdphation

or r Ively unlformconcentralono metal often
tecluiquesd @s;ampteefof catalbfstqamaﬂrmqm apsr dgsenibadas L. Raﬁ@t Nos. 6,218,333

to Gfiderst FRRB TRGENEY ol o0 AT B i . B L.

Pat@ﬁttAﬁ\ﬂlfc){tl&T PibIRaG be%o.%ovﬂtmq@ Bhén.pr epare a
cat al’'yst using overlay nethods are described in

Pat hmomnbcclanﬁm thes BiipeEthBNbeNsProme g Vit motal ﬁ%form a

1
e FR R RO s R B e
frofr 469- TDR02( 350-1 SOPEOdr G00000°€. pribiieo apregmasion with a metal In
metal (s)/support mxture may be m xed using, sui

soms s OIS PRTEESAERB A ST (56 SuPMEETRRRTIR of (e calyst.

. EX?I?B eE @ﬂﬁ%‘ﬁwﬁi ?udfs ml!lc%[ asmtr&t aﬂd m&%@; ﬁt‘hbff%n@dlammetetraacenc

er mxers or exanpl e

ype or

O U XSl 0L Qe L RO 90 S b e
CollRh&! 4—?? ﬁl%gb?g?fothe% t’féd‘ﬂé@sh &i l?lﬁ’&ﬁl%b Br apbedi( F@/@Héyln% he |

materi a m xed unti | ums 5-10 netal (s

- Ovedayng s uiesd] antto@mof the hcatﬂgaewé @haieyl sc]pmaﬂehas@tg 4 Wblshlétlaﬂy or

l h |
BT S T
theo&talﬁ't f—I"eé)crHeﬁQ g Zﬁﬁs&%@ﬁﬁﬁbnfé@t@édﬁh Weﬂliﬁoﬁﬂ&@p&hds to improve

the netal.Tn sone enbodi nents, the catal yst may
thebcmtah:am acmmapéﬁueucntatmb Mp%@ém@reparﬁ aratalyst ugigy @yerlay methods

arc IR S Gt DarP SRS BBy 2o0ANTEICLIRER,
at  heaglol@nis-10 artfs) bdtbsuppbi ity to-nlitedrafithlsaitable mixing

converted to the correspondl ng netal oxi d In otSe§
eqeipheni todpnz a Cobwenser] frw&al@bfsapgﬁg’t mﬁﬁl}rebg 1@d

mesl Bt RRRRE ol 8o ar ARG BI b  Rupri Brspres of

suf’{%ﬂil@iaﬂlﬁﬂ@e@@mérﬂﬁm&ucﬂreuumbdiers;fstambmyIshell?s ararogghd, Mutiet n8xers
hours to renove a mgjority of the volatil onent s

(foxiexaTable. RSP P HEORSV RSB BN ACanyPthicgenerally

o3y B GRY ApYhc SRRSH DAY i ot 51

metal{Hisysiost mixeurpr &peerath émbddimsntsgthe matarnalscamﬂhnxmit uindih the

with a sulfidin
Columns 5-10 metal(s) 15 (arrg sx?bstantlapy homogeneously dispersed in the suppott.

In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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active netals may be substantially dispersed in the
support. Preparations of such catal ysts are descri bed

WO pooslo&678at ent Nos. 6, 218, 333 to Gabri el ov et BET/USIV04/042647
6,290,841 to Gabrielov et al. In certain enbodi nents,
a t*lﬁtsem@'eﬁmoaﬁhemoﬂfafcfaﬁar?s\(ng HeQihi (R dh c;geééﬂe%fhot air
5-10 metals to forma t a alum na suppo | utms

anB/ot Oxpwnaich ami atadereperTtvee hffetaagabﬁmm4&ﬁfb and 1 @8 Ghiesremove

-10 netal s Xt e m t treated

o erleciie gt e ABbrometges Colpd i PacBina puperted to he
cofl@¥idndir RQhkox3deze di Stri butl on wth a nedi an pore

di aneter of at |least 230 A Typically, such heat

t r edniotigr embodimbutst b@wg‘terxtbﬁp@talé(sﬁm@xb@heaatremtn the peesence of

n_some .emodi or.t i thernado o
SRR S48 RO TP 2-S0P IO Sl AF 308 pefay 400 °C
orBeIosI FO0 TBYoPLp&sHMiee M 4 ﬂm@e FURPIe8 ths@lrs Q@f@hm&ta majority of

and/or a bulk netal catalyst. In some_enbodi nents, the

the uplpiletcempenenis yithowrepnyertingthe Codwmnns-18 masels Fq e metgoxide.
Cagéa‘ll?g}? %e'toa}ﬁg %ygsg&ge?{% ﬂ]%al ol géﬁéa?&uaﬂﬂv\%ér%ﬁ td Fsﬁ Mélgl\?g&;@altalysts

Whed tdtgllysts atezepai@ninkhis Gndfiner @rdmbinadion Riithr Dndfidiag nfethod the
40 m crons. _ The J[oowder may be conbined with support to

achip Fckks A BeicHbatanae Ry dlé@&r&dygﬁhe %UﬁP%%nBre@ﬁ’@B@il%%frﬂlgh catalysts

ard H?scﬁg&fjfirU B 106 1\?(%”@ g@? §3¥1\H baﬁﬁluﬁoé&%‘i’ OLiq @ng M‘le{b Gabrielov
extruded using standard techniques to foima cat’aly

ethBving a pore size distribution W|th a medi an pore

di ameter in range from 80-200 A or 90-180 A, ar .

1o Th 56 sin CepbmTg 2 {hda Rlyrana LpPgit mytbﬁéogl?wgr"fﬂh Columns

5-8) LM tol 1Brrd @ Mt £ AR RGH d‘é‘:ﬁg bt/ (¥iuh R854 0 fhep 28 ﬁﬁ}ﬁﬂreOfThUiﬁ‘eta
netal to reside under the surface of the enbedded

almemlsupmﬁCybmns Bl rexta}sphmure mag dbel daglati treateident smpﬂfat)lre of at

t th f .1 ld ..
tegsF Al WP o Ronig o fine s st e 2o sl iA Bection pore
diSARr SMR BNt &, THEAIDE sh@SifeafBtRinga8 ctiRcRl af REHeRtures of at
the catal yst extends the life and/or catalytic
megttl 209 £¢. of the cat al yst by al l'owing at |east a ‘
t t t
o T A 9, Sl 4 e

prgfarém@ deaérided Sierdiddmpaigibe @fnﬂﬁnémwnﬁ atshﬁ)cﬁftéﬂfcat@@sﬂind(/d}ei bulk
catal yst during contact of the catalyst with a

metalgpialysit By someambndiments.dhe pynporgd %talﬁ’ﬁén%Ydﬁﬁ]é‘ﬁ% ﬁfpgmaﬁ 15
AR b e PRl RO BRIty 0By ey

crastied énto aypstvabr with lmhwraaget [2ridcls sias frant 1-40 nyicroagn @s4d microns, or 5-
order of Colu t al rystal structu

;
A0 T RD 8 @awggﬁ AT comﬂ@eiwae Suggort g dors iy pRDIdeg el
cafgf‘%/sﬁ bglsg)%eeén%da eds, 'tﬁ@ KoL & y)geac)énfylﬁefdrﬁ% 1he @up;rort and then

The order of errenta metal 1 n the cat
extratied usneg $tmdat’cbteolnrdeues cbcf) ferheaeaialzdt havingla fone $1h@d1m£tbat10n with a

SRR QR E AGHHE OB ACSZ0P 2y F PRt ol 0S0ch T um
of tM@nRlneMe SutA¥di AR t‘Be Eﬁ‘ﬁpo?tréif%ﬁzvsoﬁ o e%oﬁfﬂi‘er@s at least a

metal peak in an x-ray diffracti on spectrum of the
poctitradfithe mefal toweside under the surface of the embedded metal catalyst (for

example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less
metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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br oadeni ng and/ or absence of patterns associated with

Colum 6 netal in an x-ray diffraction spectrum it is
w@omsioblees t 0 estimate that the Col unm 6 net al (BQT/HEB®04/042647

substantially randomy ordered in the crystal

structure. For ex , I | QsLidg UlSce of th
T gl 5 3PS of TR SGRARR b BOR oF B ultce of the

catél?ﬁ%ﬁniﬁ Qorda R tlizecatadyshiwithch drodd feedn an
al um na/ nol ybdenum tri oxi de m xture.. The

nol yhdenum

{1 bxeredatatans erRied tratareinens o IR g ome

em?&ﬁfnenta,%g Str Qe orde? g?t}ﬁ@hlﬂm 6Tfﬁ§cglailnl1!ﬁ@ O8tufr /88 d&crystal
rioxXirde mxture may be heat treated at a tenperature

strfurato 4 sdtstanfialy £6dérh@Ed:r DECotwnp 6 akid én thecaysidlyptructure of the

that does not exhibit a pattern for | ybdenum, di.oxi de
e capsly Pl s Fa CBEE G AL P67 PEY B g poider x
rayz?fﬂfﬁ%lgﬁ&% et PRObrdRLSHlemdialSREE] iBTRO&ATRA L Slative to the order

catal'ysts nay be characterized by pore structure.
of dlamémtalsmpal m the metd uxide prydeatctarminaddiyrompating therasdesed the

oS B T SLa B TR GRS ¥ e
of b @oﬁlg?lg binalYeal B A x-?éiadifﬂatcﬂoﬂgpdé%ﬁl SitBESEatMéts Feom
|

por e meters. The nedi"an pore dianeter of the pore
brogdesnglarsl o1 dhgericoof paijerbeassociated gL qlrpmoznetaipEn X-ray

..00-500 A .60- 300, A, . [ .
BT A e R e TN O S
rand6AN Sldefedlianesirydaauaurore size distribution with a
medi'an pore dianeter in a range from 60-200 A; . 90-180
A, Fooexpaplg mybdepomigonde AR el A SO g & edian pore
diag}%heﬁ,!oxg{ %%strtng A 1%84, Hg g?rg")iyéc?&ﬁitong'a}l A AEE R BRGEA trioxide

ram o ave a pore size

- migiufd., rT}@ﬁlbl@BdMﬁtﬁﬁrﬁXfmdﬂaﬁm defidiee pﬁﬂanﬁ(tfmre)dampke, daﬁiugw Doo1, Doo2

from 180-500 A, 200- or

0- 300 A, . 230-250 A |
-andipbBoi peakes, Theeumad ol ps SdngraREtErT DRy he Rt frstef 242
[ 4 > ( 4 u nétlexhibit a
. ter&eezésl{ule%'t %?st;?i{lag a(gt&%; 638 :‘ng 91%:& a b8ASEt thaQiofPn@lexhibit

at | east 220 A, at |east
pat2af fATnslyaderuendibxide i # x-Bycdifinastionspgtmue doreretple an absence
are typically at nost 1000 A The catal yst may have a
OfB’Gr[@NsP )-di stribution with a median pore di ameter of
at eashe B0boiRIenB! cat@ 3t mBP béchdrhcts@da HRslstFRArS. Various
the catal yst has a pore size distribution with a
poresstiuairgparemdiessintlode, but are nahlimited mrpoG-digueta, poG-vohone,

, 120-13Q.A,.. W th 6Q% - al:
S bt e PSS S e R
qu%tﬁ%f Bbre WA érsdPpote didmetrs. OTheXbedian potelbarnaeli afithepare size

di ameter. In certain enbodi ngnts, tzf cat al %st has a
dispitnaiosiraay ot isterrraar fFarn 30 10RO A HEc0AA 196080 dhvetieormen

ran from.70-180 ' S 0 .

g3 PRy Al s ol o
caﬂaﬁfsﬁhzgf!e %%@f,iz&\ilﬂsﬁibﬁgéi’gwﬁh a3feddan pmxgg ﬂﬁ\rﬁkﬁﬁﬁn t g@garefwmﬁo-zoo

pore djanmeter. |In enbodifrents in ich the i an _pore
A0kt b 1095 1406, Q50R8- 190 Ao ioShericHTRORERET'S SR sl at

t le . r -ha O »

03P A igf e O 3 AR g M
mélii $drb QianRfer iRy earye fione] 80-500eA 20018 0MAN0SIB0AR 5078, K some

or 90 A of the nedian e el e
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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pore dianmeter. In sonme enbodi nents, the catal yst has a
pore size distribution with a nedian pore dianeter in
wa@200a/0g7¢ r om 180- 500 A, 200-400 A, or 230- 300PET/USRIDN042647
at |least 60% of a total nunmber of pores in the pore
SIZ di st.,ri butj.on
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n8/ g, | 0.7 nB/
with @rmghanalém Semsmiia a%ﬂ%ﬁe o P&t%éb g&?f(i% ?%‘i %%al#é’ > with at
leasfrég% a] o?al ggw%gﬁéigpor& itk }S}Ir‘é g‘z@’/dgstn&ftlog havidg & ﬁé?@dlﬂmeter

a pore ze distribution with
withRdd 2R, mAﬁoxdlﬁkeif ¢lte median pamegéanietenm I8 Cet8o embndlynentm the
some enbodi ne have a surface area of at | east
catalggries § POt SRS bSO PHY A BTG gwtwara%ﬁ fogy2{-180 4,

wn%%?le%t 6%4 bﬁé&g%%ggqbgﬁéﬂpgrétfgghg%ﬁggzg ’d@‘{g%mgggxa big 'arpore

dlaﬁretet W@S A285 A, lon 2ﬁér¢fahm1mdiaoqbprﬁed1ﬁ@eter he cat al yst
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i nirodtapodiests i sty it eds bR Rb el of B 235 B giution s
at l@£§Q86’f& at1ch 8280 00 AES 2904 ) ?@e&&r 186 60% of a tcﬁﬁ&iumb@f)of pores
| east 120m /g, or at [east 27

/.9. Such
in #ha mbmeachs;abnw ltmefelamoae diamgisr i @bgagl@) Anﬂg y %(l)Jg of the median
90- 280 100-270 PN i
oS3 o 0L e RS B

meBiAPRtEdiaRelel & $rangy kﬂoﬁﬂmossom o7 G- 4(&)(1&; SHB0300 Arhelth at least
catal yst typically has a flat Iate crush strenlqs1 in
60% ofarigeal mprg 30 P06 1w1@rﬁor65@ze4 rigution bayipg 3 gorepiapster within

[ . n some embodi nents,
50@30%@5 ft% P?e%?atnﬁ% ca yst precursor is sul fi ded
-to f[x@ﬁdﬁlé%%dlﬁiéhfs s vopifieaf pores ws®) beusilengt @. échﬁ/igqatdsast() 7
roc

ksl s R R PR s o
ofﬁbé' St H8Y). £Em! d/rl% ft@e;ncnga,‘éf. ded. Alternatively,
e Su

e catal yst may fided Tn situ by contact of the
cat aihy shtalyist Iavinga pate sfzedibtrithaioniwigi amedian pore diameter in a range

| fur-contai.nin | t | f
g P41 50 B 308 GHCORPHRD RS et FeeirnoL Haost ERaE =
ledRf 170/ A*/Q9RN asPl 70 Yy 41080 o%talt Ielastl ﬂOGﬂZ/?QSMﬁsuﬁfd@area may
as orgaRosul fur conpounds .(including a ky sul fides

bepoh yangk frote $00-860 o'y, 12037 Gul B0k m /ex0tsi 70220 m/g.

sul furizatio rocesses r
UL 2241 S0 BLOSES1E3, 18, ASAT LB o8 iy PR a mecion
o&eﬁ%%r ﬁi a ﬁlnge hﬂnpmotmon& ﬂ{H@QﬁVéTE BtFacearda cfffht ldas'tpﬁé) mt/g, at
cat al first, catalyst") ,includes Cblqu
leema%m%@) lepst 108w/ at leéﬂ 1\Rptﬁh/& o5 gt £70 Enie- r%'gh aur&fﬁéfea

si,ze distributi [ I 2
e pitn e DR ah T g P s ARP LT £ 110058 e,

sur fIﬁQ@rtaﬁﬁ embofingdnts, &ﬁ&fatal}@ﬂﬂ&étg in §IHaped3ﬁ1rm$ vfoi* elxmlpd)é pellets,

the first catal yst may be at st 0.

cylindess, apéfoapytsud Tﬁa%talé(sfgtm BRasA Pi%‘ﬁ?%lﬁlf stggngtlyin a
ralh%?ct)ra %8_‘;»&8 hNIIE: 86 496‘%1‘7&1 81'0%“3‘56%&&1”?063 80 NAh, yor@QO 280 Niem.

raf’ns of gahmma alumina, per gram of first
cat ahysine efffb@di&ﬁernﬁd; tlfeaiaallyssmdﬂ(asthe ca:ta]sysﬂme@mhmab subfindes] to form
me?talt s?ltlf?clies %I(J)rrlgret(r)] tussfusggltgcr}r]nmq%esnl?r}o%n( 1?1)the gr% (fo 2)?35%&6, ACTICAT™
process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 granms. The

first catalyst is capable of renoving a portion of the
wWOR(0SHEB7S rom a crude feed, renoving a porti onPOIf/US1084/042647
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co nInanterﬂl emboddirhéres,fa first typaobdaga yst (Besthaptainte ingudes Columns

5- 13%551@53&?'@%%@9%?%@{0 hispercrt gl s hiara g ARG ol o o medion
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“contet, BB sﬁaé%bﬁ@s@mm@en&aw RfonsTHEr oSl Soer Hiﬂaﬁeg?ﬁt“ﬂy

[},

sman LhdnpPd ﬁelﬁhe cﬁuﬂfé _lfz@d ﬁ%Bﬁﬂa@t@d Qiththe iR emanen tBeitdale to -
to

contr of the crude feed, at |east a
seleamelyoahaﬂge propertiesrpimends feet athilo ontst ¢Hangiagother properties in

re t|v hi gh viscosities duce
relfively gr bimeHES Ry e el Rono Be ThsefEheded 1 some
enf%gﬁi'nfén%”éﬁé ¥ m&‘éfﬂrﬁfctata%ﬁstscxhwﬁse fieads amj bidlet.he second

cat al yst may produce acrude product with a relative

s maIIIh catmerabodiments, hals¢aond xnstad gatalyst Gegopad p@tabﬁfe) mcludes

CEHE o S G 0 | on Rl R Bon e

a Iﬁ&ﬁ'ansfjﬂré Hlanfe@R e Riardk fdAeoc Audd 80 e dAt Tehe 60vwiekahe total number
product may al so exhibit relatively snmall changes
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t to t d
R e T B R

suftdi¢ ccﬁ%ﬁﬁBF Qonditionshy ﬁ%dmt@pmlde protiuet thatlhas seledtsd propérties
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unaccep transportatio d/ or
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C5 asphal tenes_content may exhl bit, I (eiq?.s st abili tt%tht tribut
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to 18 PANR e Q¥ feBa, 3% RIS 4 59766h of the components that contribute to

relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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content. Contact of the crude feed with the second

catal ysts, may renove acidic conponents and/or C5
wasphabteeses contributing to TAN from the crudeCt/@smns/042647

In some enbodi nents, reduction of C5 asphaltenes
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acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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content of the crude feed, while maintaining crude
feed/total product stability. In certain enbodi nents,
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255330 i 255 AL 4 Ay bl o s
suB$ea®nt to contact with the fourth catalyst. The additional catalyst may be one or more
of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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at least 0.5 grans, or at nost 0.999 grans of theta

al um na per gram of support. In sone enbodi nents, the
waeupposte7has an al pha al um na content of bel owOT/11S2004/042647
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be relatively low (for éxa rom
Hylrp@higBibhatid 15Oy hlﬂm a mngdﬁoﬁﬂll\dﬁ@N)n \ha r10t40eNmr/ po1f ke 2h

Ner'F PGS piovid sty gcoraf RS RS tonTng S BT ofta ffimost
80‘%39t m6Q 7064, a{\ﬁbstfso% Q@ BIdsUTORkR Dleabthevscrusial KBv e doRtent of

some enbodiments, nHy be in a range from 1-20 NnV,
thezrdde fed/, or 3- 10 NmV. The crude product produced from

contact_ of the.,crude W th t ‘c ]
O RSB FHAC: FEET L bR Sl g B o
me®dl(sitin dRHindi Yo with & BRtalNnafa suport. r"Dlﬁ’éi‘ﬁftE eﬁalyg'ﬂd\ds afpore size
the crude product may be in a ran romO0.01-
dlsmtu@og V08 a medign mgreo%/ iggetey of at dges 19&9 ‘&nﬁﬁ deashH atéeast 230 A, at

ré&j, %ﬁ’easg qo?zg; &;éfn ?ﬁ éé?(ﬁi XU Bng @%}giozﬁsrbag 1rrllcﬂﬁ ?%g&t 0.1  grams,

at B&hstt 0.3 fremsh@tad nelstob OB g BB tHeta dlnMimd per Igrmbﬁmp@brth hSSome
a pore size distributian vvlthamedlafg)e dlamet

emppdigrenise thersuppat bas anplphs puBing SARRIR rggnsgf alpha
all.{ﬂ‘gas P&g%ﬁ K?rcatgfylsp bﬂf‘e %Ea@eshﬂicg%d'éf Tl eﬁ‘iﬁ)‘dlﬁﬁ‘nﬁt at most 0.1

east ’east 250 A at | east

: gra’fﬁ)s[bﬁ‘(ﬁolm&tmﬁak{ﬂ) &b graf:-of datal wt ppdatt leash . 000t Erades etColumn 6

| eas grans, at_|east t I t O
e ihger i b2 Rt IngPRRET SR Coves el
'm&%@g‘eﬁuﬁlaﬂg)opﬁl@%ngram of support. The catal yst nmay ,
[

I n sormeenbodi nents, a total of Columm 5 )
met dn ¢(sjaimadbatiments, Get rlwdlag@sylpt@ke bt thewsudedead manherelatively

Oaﬁ’fﬁ?@lg’faffcgﬁﬁlyg@&“%?ﬂ s iRt (525&&]8?@?2 P30 Nm’im’)

Wﬂéﬁttl?é Hide feleﬂ‘ 1%0&!&@1@1 108 g, catall@t BOd Rpefithre i0h range from
total Colu netal to total Columm 5 netal

be
31&4ﬂaﬁ§efrﬁm&a0037i) °5_ib or from@303607C5, ththé@tgP%Phtakg by the crude
nbodi nent d
RO R0 BT o ko 3 PR 3T 5 10

thhﬁ3 CThelerulie pfbduSt pI‘Othcad ﬁeﬁh sntdet bhihe siude ffeaﬂvﬁh ;hetﬁf&t catalyst
a tenperature in range fraom 310-400 OC, from 320-

maydave s TAN /f 83009 Q@"/@@ mﬁ%@% at BgEr WpoaREmSS: 1t0r%eof3 the Tan
of SR B8 TRY Ry Syl PERRA PR 0GR AT 03-005,
or 08-93lr ogen uptake is one indication t hat hydrogen is

bei ng genera in situ, The cru (od rgduc

£ T ot egrBEmbBLimeRis:  FHEPSREARI TR b EraDh }gicﬁl%ﬁ%@lumn
5 1@%%9(52&}1’18 n(%%l.;ﬁﬁlll\% Hetdks) PImARHonlit MR th & ¥unftha EBBbrt. The

9

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, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10% or at least 1% of the TAN of the crude feed. TAN

of the crude product may be in a range from0.01-0. 1,
wW@202061686, or 0.03-0.04. Low net hydrogen uptBKBUS2004/042647

during contacting of the crude feed with the fourth,

erhbdditiento)la t8taX bﬁC@Hﬂhﬁi 5 fletall @M LSRG &M@faﬁkj Qf at most 0.1 grams
requi renment of hydrogen during processing wh

P ey ef w@alastmgiopé I?SMQ@QI graws of §ohme@mgues) ﬁmt Column 6
R bl PR B b ST perty F e REof Cghinn 6

meth] mydlnb@ellumn’ﬁ fefl 8ReIR ifleeARaFRm 0NN L1 06PLSS h B tain
costs. In certain enbodinents, a sevent h type of

er%b&éi&}l%% the Gelpam hmetel i \psadiymipad the Eoluam ¢ metadis) aref
m@g% ar{ngs; 4N arange from0.0001-0.06 granms of
um 6 net a per gram of catalyst. The Columm 6
rret aWhersthemiydedeadisicanated withths sieth calddpst a€¥ RAtgRrature in a range
§ gﬂ) ﬁé gs bengpl cial in producing a crude product
19RO 3eP-340 “fro 8t fromod381360nE, meiNpysrogenaptake & the crude

I 3,08 3
et g TN BN, SRR o
Nib&mrhiels N dm%arNagaexs/e ast hlrogehepuikeés cesindichtsh thef Bidfogen is

e eGP SGhel s FHGE CBHE HAFOATS<h P Pohcenet ot Bp gode feed with
th@il%%ial)k@nﬁz hRVOS 4addof Hakoshagys TAML &R g()% b&%08 at most

roperties changed relative to the cru vvhlé
10 (2 loe at loast p&r ofi the TOMN Dfﬂthe crudd dedde A\ M 0E theairude product may be in a

i f esulting crude product may
\%gor%hg)g LOP @g]@g e@]ﬁfg fative to the crude feed
and Lotahius hy &@gsmﬁﬁap@@ﬁmg&%@cﬁ@% of tha BRe rf&é%it\kff?ﬁ‘fhe fourth, fifth,

and/or refining. Arrangenment of two or nore catalysts
or sigthycalalyd seciigessibg guerel remyremsntefdiydrdgen siequg peeessing while

pr(%lfxl\fﬁ% Mudé@éw ﬁsszfccggt%glp ?ogor:a;rjl?;? ﬁI g Fﬂtgygeea)%mnﬁ' Since
pr(aklpimglahé/h)e &an@brtlrg&gﬂrdgeﬁ@sr ¢dsO, Binithi¥eng the Dsagdlof ﬂl?@r%gen ina

50 tion of thenickel, and/or at |east a portion’ of
PIQeRs dPSreashs fPiall ATpeesHPGeS!Y eed can be reduced before -

at e @é{anﬁetﬁ%&lfn%ﬁtsoé sé%@ﬁtﬁﬁg‘%t KUl éa]'l}%t { chg\ﬁe% (gat?zﬁgs%ﬁ)qlas a total

are reduced. Arrangenent a
comamtaif)&ﬂlsnwﬁynetalfs) mmr%mﬁmth orenad 1s0.06 ey ef Colv@s 6ahetal(s) per

th t Ly d/ th t t f th d
e g The Salles hirell e bt fiker nesen, sMhsisgenth
cathlybiSis BBsHRIal & poihdiby a @fudk ﬁgodﬁ(:ﬁﬂ% a8 %dP(AIQto?%t Iﬁgﬁ%g 6 of the

m xture during processing ow a contact |
T@?Qﬁ@ﬁﬂﬂ@e(&@rate for at Ieast 3 nonths, at |east 6

iy ar Ww.t ement of the

cat Qﬁh%ten}%ﬂglfrheél% %Iﬁb%@%/s(? Ecoi’f}n@lrﬁ@ Bn%{%? Sheh.gind seventh
catSlgkte ﬁia@%l%ade&hé/c&taid@hséi dsQWofhBAMSE AQBribdY Hreih€ast a
portion of the Ni/V/Fe, at |east a portion o? the C5

as phaleetingebe Cfﬁ@lYBféﬁﬂf this prplicatoon anid cohtroliep aperating cmiditions

meBULS Re AR DR PRl pE PR ARRANR Y cseleCtac pgmertisn
chamfged Fetative 36 dié&:.rudbffe@cDWHil@ athkoRYSpériied 80he cfud®MddNge no
. crude feed before other propertles of the crude tee

siggifiganilyhgaged. vidiereswiingrradepraduat imaydesb ehhangedpropéréies relative
to fAE YiQe 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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feed/total product m xture during processing (for
exanpl e, maintaining a crude feed Pval ue of above
wa 2@p/0617¢ er nati vel y, C5 asphal t enes, TAN and/BCT/BB1004/042647
gravity may be increnentally reduced by contact of the
. crude fe
nicRH P Bk e Eorfs B ab R a  erl LR B P Btclocg pefore at
leakthEpoRtiottles He@ﬁdatnmy imtHewmdehfeed sralveduced. of the crude

L?gg{ééagé%em %g&gg;;éyc@ﬁ}gﬁ el}%%{ag estﬁlg?,]tclﬁ Irsgt{elg Elg]kérg%h?;%(nts improve
hvésdcﬁ'stﬁé LA 95‘[9 Q&V &) thgg‘bébﬁﬁ% BOBE chRREEWBR bRAINLOhixdure.

ies o cat sts positioning of the first
Impmt/amyﬂtofmytangst bie andhwmbﬂrhf ofiihglerurisl feesitoal pmiughmlxture
cont am nant s, r{\@t al rgnt am n

o B G LR ARS R PBEHHE TG SRy s, t least 6
o?&}ﬂbbll dttléésff vddd %ﬁfouﬁl%pfa%&ﬁéﬂt%ﬂ{e d%EdPﬁBﬂ & theicshidbeng Zhe.

I'rst cat st al in sone enbodi nents, for
re wﬁ}oaibumhoas of emteda;ambysta way silovkirgdvetien inras Jgvtad pastion of the

N B SSRBEL St ST CRTRBLE B g e et o mes

sal%q;f%kg/zﬁﬁcsachd& 5118ash ¥ bRIBN oTth honehts @i comeibeefo TN @Y least
he cfude feed. For exanpl e, reducing at_ | east a

a ppttranl ditheotesidse, 3 ghabinatiers therepf drost thesrudsdend bafare other
d t | t
R el STl A B P e

feddnbal plobGde@EsRSe Htvend ©0e¢Bingf(for Ieﬁﬁnplb,emﬁmtﬁlmﬁg amglde feed P-
system may be operated w t hout |[;@Penl ment of

Va]@ﬁtoﬁﬁwe 1.3 Fi’dﬁﬁé‘llatWPIYaQS pephakiengs.plhNiagdy op AL geavily mayehs
1ncre er%talﬁﬁrfeﬁﬁé&i% c%ﬁpacF@Mhe bRdS PLR vARP QAU i rga%aflj(/étéq O{I%Za%?hty to

one nmore catalysts positioned a

. mcfrdnﬁéﬁtalt}aztrﬁll/ ststlectiedy sleman prapattizs pé tesrudenfdédmay hBow the stability . ¥

third cat st(s) may be SItI oned govvnstream of .the

Offher“é‘t‘dec sedliofal prodegh PREHTeCE RE MANBC] e Rigeessing:
- fee Emg&ﬁglléﬁ{s ﬂ'ﬂe)ﬁtré’crcﬁtal’ys{ Rickdied 8560 nﬁa?t‘tié' positiofdd .-
and o | rd catalyst(s) may further reduce

upstm}hm':d et feeies oftataiystof Swil/pesiHeningdd dlee fangt ¢atﬁrlysi mﬂyeailow removal

eqﬁ%ﬁgqq%ﬁ%%g)tgfa?rtgﬁ%? nd/e f ﬁlgngt%lglgr}ea& , an grnlgo‘lﬁ@fs in metal salts of
or md@%ﬁe rrﬁaﬁﬁﬁlﬁﬁltg tRd sthﬁﬁ'g%ﬂiﬂ@cﬁ&@ Eeewitbtal procud eienge.
catal yst(s) and/or the third catal yst(s) nm

f/ 129@ oduce a
cr uddeffegdatabishillgyso dussmasmbadimenthor rempval oled rasip portion of

NlZ@E’F,erﬁ{novguq% glglgicucg)fngpg rgtg{ O%Wal%tf a?l%ﬂ&% %X%%ﬂtr bute to a

deSYe8h eheAgte @8 othar ER8Yae th ts phadh ciesnbimnitiens theseof, from the
reduced viscosity, aor conbinations thereof, rel a}ﬁl i
qrgde

cruds feere Fassparmpleviedpriapateata pertionied Coragehs! tpResdn
fe%ftggatl o'gllu leaﬁe délgt?\}e thlie Qhdd f2€d ﬁ‘[h#}ﬂ?s lg%‘i’xlﬁ%@f (?ther catalysts

ure processi ng
poBWn&Edmﬁ;trbarﬁ,l’t&ﬂ this, $rmr¢aees the letngﬁ]rof\mmd‘lthb Iaenmetmgﬂystem may

bqﬁ?@%%s%ﬂgiga%%ﬂq%%%? SRS ROTPU N ot 92 Fetorony the
NiPORE R g cﬁﬁ{é%e& rﬁggﬁ%ts&n%ﬁbmh nfY RIS, #RAT®ne or more

during conta I 'nations o catal ysts that
cafabitd pdsmogech@ﬁtatth@ﬁrsoéatﬂystr ogen during contacting, and
tal ysts that tak
ﬁ; d ?Jaéesﬁgond cgtalys?(s)aan%/oar t{lee ‘Eh%td c\a{gl%t(g)or\r/lvay posmonfed downstream of
the first catalyst. Further contact of the crude feed/total product mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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during contacting, may be used to change sel ected
properties of a crude product relative to the sane

w@e@posteres of the crude feed. For exanple, theCT/U82005042647
catal yst may be used in conbination with the first

t al t ; i .
) Ly OB PSR B s
salsdifakgamid &idst 0 change sel ected properties of a crude

feed, while only changin ther, properties of th
Cr udibsTR T by N E OB A E3ide A B fheiopgpnd calalyst(s) and/or

thegﬁié{i] E:Qt'a%t?% rrﬁ{?{}%gdﬁc%%q{rﬁ@é ﬁkd/ﬁftﬁqﬂgduc‘g hARutd thitt thtB geduced

rder a er of catalysts nay be selecte _
TAN, i redluced setfurttvpdteaty anediystd krygeni dostenhiamediicnd neptenie@f metals in

ek i pr AR R e b At onitenh f Ges ety o1
co@hﬁ&i&#sﬁ%@et&ﬁ R £Rferto A refife@Mid YropOitie§ B RAlde FBK1 while

ereo e crude feed to be maintained within 20%
mabftainie the stplitity ofthp croge fecdgetabprodhe mixtige dprdegiproggssing. The
the T and/ or the viscosity .of tk rude pr t
secgphd saly s BF POREOTFAN: STigFr e 8 B HEPp LY fiipg o upstream
of He4H8d E88Yst, Reglec @ in net hydrogen uptake by the
crude feed may produce a crude product that has a

boi Mhagbiligntyedetivet ryidiegen do spsicifiddnontagtingyeonss fands gp minimize
oi nt distri.bution,.of e.cr .
o SRR Rl KGRt A ryono
hyﬁi’o%e@ﬁuﬁﬂ’ge“ﬁﬁdéﬂﬁg,%@ Qutalyst¥alataipse @rbtiedia e atypunt of hydrogen

relfatively smal | ampunts as conpared to the atom H/?,
dutihg cordactingdeay beusedrp ghagsrelgeisd PERNCHIFS oh 2 spKieiprequet relative to

contacting. z I [ b iR &y b di
57 RS TR KL, PSS AL N AR By be st
comblitibh wethrtefigt camysi(s)peoper datadgsi@), thinkcatalysie) f fegtdeatalyst(s),

| mbodi ment s, f t al h |
ST e er Bl e A RO BBt .
t ) ' . ' ‘ .
L SkhThadone A I8 Bt itcone R bnsne e
maiataalingsdrady feeditdalprdduwy etnbitityy e atdén andfog dumber ¢fecatalysts may
T N M R N
pr%ﬂ%}%ﬂiﬁp N1{Bmbl Mydrogaﬁu;?m&deﬂlomegsidddboﬁm VGO content,

I'ments, the delivery of the hydrogen may be o
digtiblateumontent, AR grawityf prosenafinatioas ehetedd of %@mdr&pe%s@émn@ptamed

1N t ed configuration ee, . | I
iy B LRI BB 0 RO e
Vié_?:gﬁ'tf@ﬂhé@ﬁlﬁé‘ grodaps 6f Bbst90edTsf e TN hildd the visossity b Zhe crude
|

|G 2B), and hydrogen may be delivered to an
feetddi ti onal contacting zone (for exanple, contacting

zone, 114.in. Fl [ If j ' t
£ 5 4 e RO AT S o
thathas @ BeMlink rawermsribeionchailirie fie bdility pdist dibteibuiddn dfitke crude
crude feed. Alternatively, in stacked caonfi gurati
fog eed a retuced SADITelakp ta B BAN AbWeSGEIS iy HE TEREILLA the
durin [ i ' b8,
erfi B RS IR MR B0y BAMLAS W EANE L onHaI B
athigicdel0 ofahecrutiofdf i rst addi ti onal contacting zone in
Hydrogen generation in specific contacting zones may allow selective addition of
hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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direction that is counter to flow of the crude feed

(for exanpl e, adding hydrogen through conduit 106" to
wa@omsacters g zone 114 in FIG 3B), and to a secP@mUS2004/042647

addi tional contacting zone in a direction that is

conc f
s bRt S8 SRR SR R o Pl Bl R TR ogen
ma¥ B8 delivdded 1 the Contddng zoses thatsmftadcethb addmnenals:atai)rse(s) The

fourth catal yst ang t he sixth atal e.u
deliysry efgthe bwtrnétn REY Re coreterdp i %%95 U[?eﬁetfg e@&&F’Feam
em%@dlfnﬁﬁtssﬁhé td@]h&ég }fﬁth{ydﬁfge hi2§ b%g;%ﬁéhrreﬁt‘ﬁ) 15 AW GHthOfrude

four ah additional catalyst(s)
feedmy reduce TAN, reduce Ni / VI Fe content and/ or reduce

i ROT Sirnte g bR spniTU ARt P RHENE, 25| ggen may
beg d;ﬂycfi HPLAKE IS RhlaeMhOL ORI (M RRAPLE, @@mmmg 6ne 102

ct to bé only changed by snall” anpunts
in FI€}. 4B \mdthydtdgen myéaepiebpeccﬂ toe@ astdltmn@l eiaréing geee (fprexample,

sone enbo di f f seven cat al
coile s ol LoCh 2B) B irseoR St STl uf ol of Hsdprl®eed. 1n
sorHP&hbERMhtsOhe hp8rodena st eS@Yléﬁhtréht Gdthahy Sbwathdarvige feed.

a total content of Colum nmet al ( ﬁ%{antof
Alteriativelytin a stTaCked eonfigutatiom(seeo o EX@nnls &Ca ), hyidgogen may be

wnstream s nth catal t
oo GPUBENERARI Iy 65 BBl B b Bpf2aath 2
FIGHBY YShydrbbat sdusceatititbe dedivered tan figst atilisionillventaotigd zone in a
content of lum 6 netal (s)_in the upst re%m sevent h
direcitonltiastis caymtestto Flewsat the gpdejfesdkiopexampleraddnehydzeea fhrough

co pdzlétl ]g)r6o s o&ta%ﬁl&efééﬁ%tl 140 FRS, %r?t ﬁpﬂg RO adhgﬁ)tnﬁlecontactlng

upstream seve talyst an '
zokownSstiFceaon fhaverbhceahatoytht flowyofliee credefesé tﬁfor Thample, adding-

ability to use a relatively snal catal ytic
hY%F@E"FR/@I?P&haﬂOHSWI t@ét%%t?& éﬂ%@iﬁ%g hlyst may
. all Wscgﬁ EhbOH AR hE Sorth daffys hidideRNAH BathlykOar® Bse@nh ¥eries,

change y sma amounts rel at ive tothe sane
eitlparopidr the dsurtf catdipst Cocmg elpfate@m ¢fitbe seﬂamalest qr vice versa. The

at.i ve mal. | ter t ent
COI@gQ@P?Ig,OIL%gE?lHH)eC%aB 1OBR X ﬁe{ﬂm‘f@?m@g Fr%dluﬁa A(I:)\Iﬂ geduce
NifVEE eQfidnt, SRINAE4uRfa cbﬁfénﬁéﬂﬁ&alfsﬁﬁ chetd] kiltst dTerehnsd ﬁ(ﬁ@ﬁwnh low
and downsiream seventh catal ysts may produce a crude

prmaimtftwamgem by the cr?d@ fsed. akowmst hyglpogenaiptaks snaygdloyy afper
prngg:teé nggi; cgté%edproii%cjfg /%egnlmc):fl d‘l %8%& sth4] l%oﬁlﬁﬁl rd o} A‘l\&(%o the same

prdij’eﬁfé@offqgécbrﬁ@a/feb@ incremental |y reduced by cont act
th the upstream and downstream seventh cataly

( f oﬂn mm@odlmnﬁamo @ffeﬁﬁbseé’ﬁlafaéaﬁag’éﬁ 0§ be ‘éseﬁ m combination.
Th% I%%%:!g Slatdi9st u?éc{rﬁ;?sﬂeéxﬁ ﬁ{ hedo gﬂﬁg&&@%ﬁ g\@aﬁgrs‘t:ﬂﬁ{/‘ 98¢t a total

I'és’re e crude feed
cofiteit Faol@hn heethl(d)] pedlgrami uﬂeata:lyﬂplmczt ramgd fromr?. 0001 0.06 grams.
addi tional catalyst to produce the cru rod vin(tgt
The Klangaaeas @ﬁaémncae JSEIaY Ave & 913l REntER: G GAlgR §aetals(s), per

graﬁn af HWstremeseaaltﬂt by L0l légl‘??l 60k la¥§et5 9{5‘?1%@{0‘@1 cBB¥nt of

n nmai ntaining the sta he crude
Coﬂ@ﬁﬁi btnodtall(s) i ﬂiéumstrermnxt:ayeﬁhatatalysg op able& @10@graltm o£Golsmn 6

mcggl?sgl%%ggrg}qsqf C%ﬁ%lt @spgﬁlee oditnent ndheogosﬁtron of the upstream seventh

catalyst and the downstream seventh catalyst may be reversed. The ability to use a
relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in
w0 e@aos1eg8 hydr ogen upt ake by the crude feed, PCT/US2004/042647
nalntalning crude feed/total product mxture stability
durin roces in a ai n A
thegpme REPTBF 81 Bt R T Fouis LR SRR ARR i ERroatom
COIR&RPA‘LPI £18$itPfredihee é‘dhtﬂihe, VY @O©tonfha bt bdnhbmaﬁortshhereoﬁ)lde
d/ t ot al ﬁroduct m xture may be ected by varlou§
pha§é§ta§‘fé1§é aeiude fgedonih the umttfa@ fff@é{ﬁ%*ffﬁ%ffm 57 tipgatalysts may

pro uXt utt,r%de EH)%? %Sﬁ%fsﬂt"ﬂ@@t Egty nos e%“%le o?cys 04,9k most 50%, at

nso fee /or crude
moBf m%Cdr at feabthes of théél’ ANed ﬂtecdrade feed dImcstorm: emb.udanents, the TAN
floccul atjon of asphaltfneé n1the cru%ﬁ}feed/tota
of e saistetiesd say pe incrrraentall% 15w fCOE@ﬁfp\BH CUDSTEAR A
do@hﬂ%ﬁm}t s%@%tﬁ %t@ ﬁr(ﬁﬁl lé%mﬂgxédﬁ'iﬁt oPthe CRAMRIBRL AR catalyst to
Certain times during the contacti ng
forpedn witial tinde pmdmenwnhbhangedapm@euwe rélatisk tarily emde feed) and then

coRidmp e ndiel RS BiRCa: Vit P RGO B S P I ieE A e product
w1#hh:%aﬁ%e\'l oﬁe‘?ﬁéy et tPheEA dMdd pro@uck anamildy € feduce TAN
n of the crude product, solubility of

t he
incvememalnmsy adsist remeintaieing decstaildy ot ﬂ@ﬁﬂfp@&ﬁd/@t@lfpft)@i@t
tota é froduct in the crude feed/total product m xture
mix@Fpduring RACHIHRE For exanpl e, the crude feed may

CONALSInE ONBONRRIE, thalstasiectil dalﬂl’cﬁ‘ okder bl eatalystdén t@ebination
at the begi nni ng of processi ng. properties of the
withrapaigroflesbebntdsting so@mnsd;%mﬁa@plemmpemm apg/or crude feed flow

raﬁs ha%%ﬁggﬁﬁg§n¥ghgﬁP%ﬂﬂgéone Iesgﬂggﬁ%gsﬁﬁﬂﬁ%nﬁgQﬁﬂe

the crude feed and the total product
of fireeseds RrAdYCh FelpfaecdRihs TeSRACHEE BIOPFITSH of B &Eh{srpeed Stability of the
c %%lfg%)d{ 0 atl réild S&u@%aeﬁdr K QbR By tvatiBud Sis& dffating from the

pro ct m X orm ng two or nore phases.

A CrLEerf%ﬂ/ﬂoﬁﬂl pafdutsvnixpinas Bhasetsbpapatiin thhypbe cduaed by fof example, -

IO I o SRR ESH oSS i
floeE&Fort & a@ﬁ%ﬁ& #6m |tlllef &u@é fe@dotBl pro@ice rrﬁﬂ((tuﬁé1 9re01p1tat10n of

cata ysts Itionally, the eff|C| ency of ﬁrocess
conmpyndygs fremhihedx:ud@&edémhprbéuct napen, od C@mbmamtt gEok he

crude feed/1 ot xture be n

or odicsr AP ERB oL BEEd T SFepERiSIE dnbteca
anfoE 'tﬁﬁ REQRERShE Grude 'f&dﬁotéﬁbﬂéﬁu&fmikhﬁe fifay @Bardfoee dYstthé al

product m xture e nonitored and the stability of

contmtrptl«m: e%fiw t@ahnief}lllfCé inthe grvde deeddpialiprodueigpixgirg changes due to

BB L TR, BTRSE IR P 2 s P 0

coﬁﬁi@ﬁéﬂti 888 tStAIITO e irtthe dedk e/ tgaD pfoﬂhbtymﬁmrel tefds td change.
P-value is initially at least 1.5, and s
F@ewnplé, the @wai@esi 184y Gaiitaie Ppnsns thatse lehle ilrhﬁle crude feed at

t.act t
o BRSO PEorob O5eL M AR ST AL e BRUAE LpRthberan
MPRO Ay @éphaities) rlevslha,tmlcbtnﬂmnaasnmsxesﬂeme loymPBencaitsuaay teay to
be control | ed controlling contacting_conditions, tl%crude

besetne dass bl i ﬁmrwt%ed/wl BEIBEt PTGy HeFqgngiances,
I
R RO 2051 R e U, G Bt

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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LHSV, tenperature, pressure, hydrogen uptake, crude
feed flow, or conbinations thereof. In sone
weedsaorsesit S, contacting tenperatures are contPOI/UBIN04/042647
such that C5 asphaltenes and/or other asphaltenes are
| e
e T S
redUed @k Efasfbneror @b ef theaatalycts. nﬂgidnaaasrmﬁyalﬂla ﬁﬁ'sslmy of the process

result in formation of t hases. t hat red e .
mag PABIAUFA) FAT SRABPIY (RREAPL BRSPSt E RSPl P abd ixture

ma ?g 8& Ll:z{r{' fo ngjodl‘f&ea &hd o@u&fwﬁ}h&’esﬁéﬂ ﬁfo‘{)éi‘ti%s Oont rol
AC

erature and hydrogen uptake in
co nﬁnufiﬁg pricessirigh tHete valat af ths teandddeal/ioked graseicemix tade naayshe

phal b du
mogfloreq and R BuaT B oG Tgue oA AP A e B GRRppatet
mlﬁﬁ&%ﬂ%w ﬁ %Qﬂw@ PLyluccARt 86t 1B 1CONidateg st ar e

contr t tenperatures in one or nore
flocamiettma toif agahzhmes fromy theerefleffbed geeraligmsewrsi HgheP-value is initially

A FELA B S PECoSmIT & AT S U SHERHR (fon tis
1ncﬁ’cfatés hat eidgad %Q i RlativelRrsemus tufthg I:(bﬁtﬁ;tlnih QerJiéed/total
enters a first contacting zone at the start of a

prqducxoame Atablhmstas esnaesad by Rgvahesnpeayahe soatrpled gcontrolling
co%g%r at ﬁé é?leftgolrnre gftcegag%{sgﬁg 'séi?ot%l% Q)?derﬁgrb? catalysts, or

coﬁlﬁﬁiﬁﬁéﬁf&ttﬁér@of ttich dotitestligg af coneactih@ voiditibesmey athide pomﬂ‘olhng
cetera) are the t err‘per atures_ in Contgﬁl ng_zones t hat
LHse tm@ﬁr@m@m presae.diydragen pplake, ceeterised Ay, Food ibipgtions thereof.

fir %rh%&()%% dﬁ]lgnlrs e%?%ﬁh%{e%l ufd€ atetotrb BOOKiIch E&@Cs

100 Secon I ng tenperature may bé

» asphaiténcs an@fer sthat asphalZed /10 rﬁﬁbveﬂ@vlﬁ[b 10&ntapuing the MORO@ntent of
di fferent thanth fir conta eratu
thesiore BRDCRTIHERPS OF IR OIC BB A L BB e S o & higher

co%ﬁftﬁ'@%m%%rés'}ﬁa}t $ek81t 1CRORhASIH dTGwh YRR ol 'hﬁl_F rEifce ik

ren contactlng tenperatures may reduce
stabﬂrﬂy of th€Sruals fital/ totah pwdocihixtire and/ar bieudone or more of the catalysts.

roductrel ative to the Nad/ortheCSas
HE%’(crﬂon@F 11%%@“{?{3{?6‘(3@138 Qr8g%{1 léq,t%l%etlg 0 %réa 1{)1? 11:%“[5% ﬁatalysts
de%ﬁh’@ herefn aTﬁNs@ﬁ@CQEspﬁ@lt@x%@ﬂﬁﬁé RaecedetiRithOMCR tor@ent,of the
en the first and second contacting tenperatures are

crudeefee;bméy elzanges by 2 latively mlbmn@aé h ot her. For
i)a(? gr)q{)%(ﬁ f:'so 0 tn?aoctu srﬁ?%/ fér;ﬁ%llllég Sud tilbtrtélgp eratures

in SQ@bﬁﬁbﬂe%m@@tﬁ‘@g FoR¥s hidg be @ﬁ"feﬁérhe lOpé&ttmgyiS ﬂ(f&)ent temperatures

descri bed herein. The tirst contacting tenperature
allpes §5Geloct vrrbangringaudsiged pioparties Hhile mw@wamﬁé ‘g}%f the

cr%c%&ﬁ%dg aﬁg SR mBk r& h%ﬁgﬁ de fs{eﬁeegte'r{‘a Fife obit ;u,scfng zone at the start

zone W | st cat st an or fourth
of @PredeystA ﬁ&sthb@tattir@l”tempénaﬁpefsahmtemparatm‘e in thedforsit cdatacting zone.

with the other catalyst(s) |nth second cgnt 1%
Otherrontpaing tesweralires (fPREHagple: ieFone ANPRRTEE © B iCtpBtture, fourth
texpﬁé’rh@kﬁ\ﬁ %r@eﬂ%g{é tglglﬁgl{ﬂ%tﬁ&Qn%Hgg&nfg%geé' ﬁlla%ré ¥6sitined after the

enes reduction in the sane
first dodlcfigesbneh enfitsheorftaatiag tanptratersanaly boint aengnfom 100-420 °C

eratures are within 10 EXAMP ES t o
ané)@gpﬁfgné§ogqacfé%§§glppraﬁrgwgpll%ﬁ ranggt '\?d] lbd % éO &O C, or 40-
GO CeRALAL! BAS the®@St DhBIBAP 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

64



10

15

20

25

30

with selected arrangenent of catal ysts and controlled

contacting conditions are set forth below. Exanple 1.
woe@paswrs on of a Catal yst Support. A support BEEUS2004/042647

prepared by mulling 576 grans of al um na (Criteri on

T A S ISSTe) RS sl B R R e e ot
thAf the baGha of AN laﬁd/af:cgi adpRbltie rBdRHbE ST aﬁBh evHea kY ﬁtsﬂ gnd second
mul | ed m xture was extruded thrmog(gh a 1.

cofnapﬂncg)@(lmmamres P thessamgraseg vHREMEERPC gﬁeaf:hz%hqyc and

t he ggﬁl{%’lﬁﬂ @ﬁbg ]h%t\cg\%g tzﬁ@é 1%?% %ﬁiﬁe agt%(sef %taqgsg gmr a fourth
ca’éb%%t(é) aniNEse6@ldCdonedtifg PO rhay\:ﬁﬁludb @dﬁd catalyst(d)idesdaibed herein.

furnace. The furnace tenperature was ra’éq%ed to
Thedget-conpotingdempsrature maydier 50 “4randithesecn onthcting;temperature

mf PRORGE. Cul ol 3 RHLEE: O frgBRRing AREWHMAROREst catalys
an@lod ik, cafhlﬁb@ @Btha hiyisr tafnpafamtra peibtItei coatacOWRR AR gharmtalyst(s) in

of delta alum na, and 0, 9781 f theta_al u
theysecged eaniaciiag zpye way Espuliin gieat foR. A&ﬁé@&bﬁaﬁpﬁlﬁ%@eareductwn

in g%éﬂ&cm@qi ge@atgfﬁ é&gr%pg%gt E)g)g a%)&%ﬁ!ane@%cﬁmﬁ@ﬁ W Be Yme crude

'5

-

re sitze distribution
fead Wherathadiditand paioad domasirgrtemberdaBResfre withn BS.(7.% of
the total nunber of pores in the pore size
di stribution having a pore dianmeter within 85 A of the
EXRS{#pgor e diameter. This exanple denonstrates how to
—prepare a support that has a pore size distribution of
at  |INaslimitB@rxamgles of fuppest paeparaost c@alzstgrwtms,tamétsastems

e 2. Pr ara ad um,Cat a
i A LA G 2GR P DR AP B AR B et fort
beldvnmet er of At Least. 230 A. .The vanadi um catal yst was
pr epar ed | n the foI I ovm ng rranner The al um na support,
ATg ppars hoata peidd. {AnSUPRIIAE Piepatgddy mulling

57'8% ?n%%l 1na nﬁlteﬁ]‘mﬁ;&@ﬁgg%dﬁnéc%%ﬁﬁ%wwlﬁ ng%g(hty, Michigan,

U 8rasithfs 86 fglraﬁﬂs afodlateddr@rs grimp df gfaciahmtﬁ@hdltﬁ f@ars SWB.Blutes The
2.27. The al um na suggort (100 regnated wt

requlieng/mpberl witiepYas gatdeshheseh F%O%Tﬂ@@é ?‘Yp dig plate, Haeqi between 90-

| 5 0C f
125k oS GRE ohRe B8 e i e o3 Bl AcaR it sBbpor
witles Helllal Posdidh¥t oL Al Mad cAlcidd Sligpdh: s plaRadh ¥ Mindberg

per gram of catalyst, wth the bal ance bei ng support.
fuiftaee. v Bieafiitnace teaperafute Wasdaisedior K087 1480 §Cower batiosws, and then

hegﬁ ]élghlé rredlfa rg%gg{g(segcg!?ﬁ% ceeté : g{g)p:o% Oil% ﬁ%?o%l%cl\{lgédj Ty gglfam of

suﬁﬁ&t tol, OU(D@'g'réhls StCzari Dhlutniies, 0068 gfwffstlﬂTalﬂfa aR@his, 0 mos grams
pore size distribution of the vanadiumcataly

ofhlsha alup@mae apd 8988 berapstoithetaraluming as dterminedby m%dlffractlon
T}g: S@Bmﬁ%l‘r?rhaqsg i hof é@?%k?lé’mh LabRP &fé% &Erfe?c?fﬁi 1°<9n39é The

avi ng =& pore st

suppdrbh@l Hpstedize Iﬂ@tﬁoﬂioﬁrﬁit}ﬁﬁ nﬁﬁlaﬁlpofeﬁﬁahetaﬁéf B2A, w1th 66.7% of
the total number of pores in the pore size distribution having a pore diameter within 85 A
of the median pore diameter.

This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng

a Pore Size Distribution Wth a Median Pore D aneter
wotoodeleemst 230 A; The nol ybdenum cat al yst waBCT/US2004/042647

prepared in the foI | owi ng nanner. The al un na support

/ , F: } e Size D I§ 1butmn
WITH % M@Jli)éh%ﬁlb' !E?uhﬁ@lfe? gmft mast%bu& I THe mdﬁme@mmt m prepared
—conbining 4.26 grans of (N LOZVDZ

ranms O o7, 38 grans
in 1D FbIEBYing nmmglr akhs abmize GapIRCR pretpaz:vl bgrtbweﬂmd described in
th 6..51
eRRRet. e PP AT YR i RlaflE AR eEy

coMBining ¢6§ gﬁ&mg dforo9bh, Witk 88 Pridsof d‘dﬂ@qlf@amdr S@pHE éfake solution
was cooled to roomtenperature. The pH of the solution
Wawés7-75 36. The solution volunme was adjusted to 82 nL
dej oni zed t r
was THEMERE U 00 praf B AR e Rl abdin B bhation

solﬁﬁbl‘iJ Italo8d for@ARfd Vith 30@1@1@?1&1 aghthhorp deies laDDZﬂ °(afpr seteralhours, and
dried at 125 OC for sever al hours, and then cal ci ned

theatcalk®@dGC480 FC ZorHblows. Thereswtng t:atnlgsfcxaimmngﬁslto 04 grams of

G e AT BB B s oy

had® hefédﬂ%btﬁ%ﬁ@éryﬁth Ratkd @dfahfe@er S 350 KbepbRVMh&of 0.69
di an pore dlaneter ore volune of 0.77

méﬁgx, fuyl a surthcs asarof 46@ mifee andﬁlthrla@ng 6% oAt totad aumbgr, of pores in
67. 7% 0

b
ot BTG o B RTYBOGAENC BTyt Y Bl 70 A of e

medi AR EliaMetdti N 86 A of the nedian pore di arreter Th| S
exanpl e denonstrates the preparat| on_of a Colum_ 6

met dlhiceraainjesdenensirpigs thegrenaratiopof gilalymp deptahysihaingsa pore
siZ B A0 RO i fl ﬁ%ﬁ%ﬁ lpoge th%eé ga%p &t AExanpl e 4.

reparation o enunt | um al yst having a
ExBaipte $i Peepiration obh IMdileéxhuﬂ (:Mtdwstrha‘?htga Pbensize Digfibution

At Least 230 A The \ van tal yst was
Withaiedian bore Damater AL dcabm A: T Homab Pt Stglah v2s
préPafdddh tfbgl m&m&’dTE@ﬁGﬁﬁMR bt BXPIRE Dy the MREhod described

I'nmpregnat e a nol ybdenunt vanadi um' i npr égnat i on
in E&hmp]ednwarr iegaegdted sviftod nolybdenurh impregsasiontsobiionadhe

QY eI BT e o HGRR s e o Ep BB et
0\@ Mogb@rmsagmﬁ%mmn@hg@ﬁﬁs &8 H,end. B g’:ﬁn@wrrs

deloni zed wat er forma sl urry. The slurry wa
mdreathatolmiGs MICA ) ratml 6 54 |gsm @it Jeganizesid Wfﬁéf t9dbing g Shﬂllb(e The slurry

wi@ 50361 e poR HERFRAST iy BUfis Mg tsaipf i gpoled t
Ay, 46h PTRBBHE koAb Wad 9@6"‘@1‘1@ %oluﬁ@@v&lhﬁﬁtwas adjusted to

soI ut?on and second sol uti on were conbi ned and
823t1LfW1ﬂ1dmtn1zmil\mtclzed wat er was added to bring the

F&fm‘ﬂ Ao il DD sy Rt foireetived Risk e e
bt &@ﬁm}ne ?ﬁéﬂ' i hb&s wnhrsa-kys@&ifam b!éﬁa‘ﬁ@ﬂ a&aewgt 125 °C for

regnation sofution, aged for 2 hours wt
seRgglasoued)ahd dghtealcined at 480 °C for 2 hours. The resultmg catalyst contained

0.04 grams of molybdenum per gram of catalyst, with the balance being support. The
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A a

pore volume of 0.77 cm3/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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dried at 125 OC for several hours, and then cal ci ned
at 480 0OC for 2 hours. The resulting catal yst

wa@omsasreesl, per gram of catal yst, 0.02 grans 0PCT/US2004/042647
vanad| um and 0. 02 grans of m)I ybdenum with the

bhal a i u
oGS P R G L PR Tt b a pore
dla@@dft&\dﬁlﬁﬁ%eﬁioﬂﬂqeiiﬁ)&hahpo‘féldﬁnemnpl e denonstrates the
preparation_of a Col umm metal and a Colum 5 ne

al .
cat dihjsexapple demensgaics the; pz@)aaatmqf@mlawnﬁ mﬁalacaﬁ%mt having a

o) Cont act of
poPe Jé? @Eﬁgg{é%[ thqﬁ% %gﬁ%a %&e?}rs%%@%}%a ar reactor
Examﬂle 4. Peoparatiby of aMblvbdadlmNmmdmh |Catalystdepyviiggpe Bore Size

Wth therrmcou | es c oughout
Distributio ¥ H;.!.- /A1) : STaatt tIh f|gl ling

mélg@@ggggggﬁwmw Guas @ﬁ@%ﬁgﬁ kheafaﬁo@nlgl rﬁeﬁﬁ{ 2 V\@hé al@fnina

cat al silicon carbi
sumitﬁ)‘s grepdred Btyahé n‘redlolﬂaiemnbadm Exdmple 1Vivef Unplegl)ate@uﬁ}n a
oncarldelsbelevdtohavelo i f any, )
e o e U P Br LS G A Bhfbsolution was
médyéwdo%%ﬁgaqurgmﬁé bt @81, ?JM(%U% e[ erdh LETARIONI0LI® @Bms of 30%

equal vol un® anmount of silicon carbide before placing
hytitegempsronide (Ho®p, 0.hé germmt d@@n@gﬂmw@m@ﬁ IBAY and 3128egrams of

SRR 5§ Sat o T ERTEFS Rt fon e
sofls, I BRMeaRERbRGNARs BOALD 100a6R Binptfagu®Ot t om of the

reactor to serve as a bottom support. A bottom
cat &\ y®bné scblutmmw@ambdejby mmblumg X A2 grenmB)of WSO, with 40 grams of

e e 106 o Blinh 25 Resond SR Recptbinelany Sptgetent

defin?Rd HaddrivRUdHaNtoWrin3 tRe SRAbiAST fHitRortVaimE @ Et@BZ il tdyield the .

wth 66.7% of the total nunber of pores int ore

- madybdentingtanpdiym ismwregnatiogsautiny: el adwminarvag 1mmqgn@t@d Aith the

m&gl?éegg ﬁ@%&g@%{d}r %@ﬁ& EO%?O% gg ncﬁi?# gn %%gggcsctdswnal agltatlon

dried 6K ed5 eforgeairltoutsabiad theh calwné@ aft 489 %afoaamufselm résflting
al um na s@gport A mddle catal yst/sil | cone car bi de

catal et eamgaif: p@h@)am/@ffa tadyst. 0 Brevams af vaediim ank0.8% gragin of
ﬂ?’o%nct ‘0 hztﬁ al 1ce b%{ng]s Srlgg'lél% Bﬁa?%ﬁ{nggarﬁaaﬁ?lhc;m%t had a

poi’@ﬂt@dls@l@ﬁﬁoﬂwatﬁ%trﬁédlﬁf pd28 dAmetdrioli 366 A7% of the total
nunber of pores in the pore size distribution havin

por elhis exeEinle detnensirates thepremargtion ofsdr dwmp Grractal ande: lumn 5
m%ﬁ%g{glg}?sg h&ﬁga mf Ssgz CARLRLE Ay h Qaleg{aﬂrab%af&a&%&k &t %tq&gt 230

num per gram o
Athe bal ance being an al um na support. A top

(42, cB)
p e Catalysts. \f@h%artr%actor with a
ce&%@ Slsfztg,ﬂgg gﬁ@gut@gﬁg V\({ﬂﬁ%pe-ﬁhﬁtﬁ elenﬁ@&% béﬂo Rasku

a nmedi an pore dianeter of
terﬁﬁaétumsdhmughcmt aedtalysOdedg rmamiysnbé@/\w&fwnecbby fimggrthe space

bequ'?ﬁ-l therrg%\ﬁ%%n{]d gnhl(remgr%lva ofethc? ?elacr:]t%r Ih ca aiys%/s and%ahcon carbide

(20-grid, Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have
low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a
w@e@heete7zone. The catal yst bed was | oaded i nt BCHUS2004/042647
Li ndberg furnace that included five heating zones
cor r.espandi ea Ne .t
o RRERA S R EaE R O e e bocom o
thd REctBAt Siliy&i Sarbide Gvas @béltld@adi d0¥hd Butttoadoittha geaatog &5 &OUSAS 2
m xture of 5 vol % en sul fide and,6 95 vg
bOﬁymrSGQmﬁ gééoortﬁmcpaf%@ lglﬁ%%?tfbﬁ@ misiies (43 o) pegs @ogifioned on top
of %h llléotxle {b‘f(.flﬁ &%ﬁﬁﬂ%ogbﬁl é&ﬁﬁcfﬂ? dﬁél YiE b g%l)n c%falis?h?d a pore
I'con car counte
sutehﬁstﬁib&twi\iﬁmﬂi a aedinyod dlafﬁetw ef Al 1&: eithdb. hef the total number of

contacting zones, were increased to 204 4
pogrsdp the nosgsize digtriaitign having a pere digpetsr ngpgéo &o{ g}e) median pore
iRl nlqle%tottﬁgl %s{%&%&&?%%%@% sz@fr}ﬁélyﬁ@é}ﬁuﬂ aMd (?@.Sﬁgrams of

I ncrenent al a rate of 10 0C
ni¢keDpéfgramer czlitalyst withethe balgrae thieing, ancahtamnmnppqral nt ai ned

370 A g ok e Ee AR R G v A SHET b RSt the
boﬂﬁ%ﬁr&ma—g{?ﬁg SHM18FEinDE Hﬁ&’(ﬂ@ §0ﬁ’f§<§t R1o3oh®VWEEe A& edtally§t had a pore

i ent erature. Crude fromthe Mars platformin
smerdesttﬁxdltfonomh/amedmn\mse dinineter of98 Ahwithiééat% af the tetal number of

t t. t f. 93 0C (.200. 0
DR R SR PR R PG 48 P8 Ao U RGLe) RUBIG e 07 £ median pore
disHOERITHEAHiddR ched @ cdntainkd0.0Z grath€ofCiitliele ah& 0 B8 Wednd &

to the top of the reactor. The crude feed fl owed
molmbdﬁmgm nengramn eheatelystoyéh th@diﬁﬂ@éﬁ paiagiap glusyiae SUnpokd| e

e e A S

: mi&ﬂIé’boﬁ@@thioﬁeh@ ferad atopsdoitaicting Funep (Ts edys eatalfstiiyd b@gersize

gas. Contacting conditions were.as foIIowa ratio o{
or

dlﬁybmmjle‘ﬁlt@ agedisnoge dintgier PELY fragdicamained Olezraas e

o5 eSS S g B AR

suppsre heated to 370 OC (700 OF) and mai ntai ned at 370
OC for. 500 hqurs er.at ures the three cont i, N
zoneH] I%é’r@ﬂflﬁ%ﬁ’a? RN BUS IO M R ORAF g 20 Rto Tl AR space
and b kQd %% R D6Re. "@Hegca gt%géwgg Joafi&t 1n§9QLH@%E? ,fufialle that
then 388 0 730 OF) for hours, then 390 0OC
d;_lq,omdbottom

melﬁalecf five HeBOOE hones s:prreamndmg no %@r@@t(zmz, thEjopt or
hour.s. The t oduct (that is, the crude product
C(’&f?ﬂtl%écjneéfﬂ“gé@e'?%n%ﬁ PRPist bed. The total product

was Tﬁgdawyé@se&eﬂe%md@d @q$ttddaving a r%agéiﬁs SERAFSSF volvhydrogen
the gas-liquid separator, the total product was

uéfﬁi@eand&é drolfthydrogen gaigto tbf: eotagting venefat a ragof il liter efgaseous
t
e B S B S G B FPLE g RO e

voTlh}ﬁe 6f &Ry Y. OTkiA eréﬂ@ﬁes @@fheQﬂhté@inhg/Z(ﬁiéﬁlv%Z@ﬁcﬁe@sed to 204 °C (400
deternmine a weig @fer cent age of n‘Fonents of

°F ovierel prus@nd held; arﬂ e fu2thours. s%@@i hetdingi3tel04g€s tl@fcometmg

det d t
SRSy AT SPLAREE (o SRIIFEAIR D) oo
TRSconfeWhg béhed dkemaintdihel aI Bu6eC porcaumur, hhsh inpemegtalpraised to

of crude product, a sulfu
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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content of 0.0075 grans, a residue content of 0.255

granms, an oxygen content of 0.0007 grans. The crude
w@e@ducte7had a ratio of MCR content to C5 asphedT/@Rm84/042647

content of 1.9 and a TAN of 0.09. The total of nickel

and, vanadi um A p The | i.ves of e
proparties supEARrbIIREts (bR oy Bt R 5 e dop of the reactor
The¥RI1R 96 dORAVERRRLA W SrekeaVVPEHE, lopV@nfidting Hohe, £R@1E c@ftacting
the crude feed. The catal ysts [ives may be correl at ed

zonep bothem centpeling zone, Al hottemsappery of thsaepctqry The chuleiiesdswas

t.hat . as, cat.al yst |life degre T i e :
cohiba SR bl L 08 8n VAR RA G
cotdifiBhs(wére hs fsllowsn R0\ iRdioge gdse tiey ¢rdée feed gravidddre the reactor

contactjing zones described in this exanple. Plot kg§147135i)

wap 338 dlreims (2008 SEFE) S Viams 101 12Re Prespue Was S

zgnes versus h {4 G 00 °
1hf 0 R SR Sl TR oI ASB RS o
50@ h6%ds O Teinpe@dturdef thelthréd doitactihg zoiB vené thehénarenstdiand mgintained
zones only changed approxi mat el

20 0C. . Fro o
in fheiteo W earan o TMABE/ 1 (F) e (odicsrppad {5 a8 ol 30 °F) for 500
. . ro ; o
e e
300@h3 568l froduics (thatris ghatmde prodictyewrgasy extedier aitayst bed. The
operation. Thi s ex | e deponstrates that contactin
RS o TP SR AR g, A5 850 seprator
. . . . - . : ' 16384 svet
R P RO R L O By 8% system
wad instasurbdi by @mmass flowecontrdilern Groesitinigdnesysten wasmeagugrd by a wet
bet weep, 90- 180 with at |east 60%.qf the total .
sp ey 157 opor ecod virbRiopis ST Sty abioirbR e peipentace
of BOhBorttinf BIHES critlé Produdtd The @ésulth Bsta® dictiVeR@ELoftha dekhined
with controlled cont acté&g condi tions, produced a _. ,
weligltt akropntegercal componenis | Giiide prafacitrroptipy &g gemnmapged in: Table 1
fﬁ(gs?ur ed by P-value, crude feed/total product mxture
0 bi'lity was maintained. The crude product had o
r edygeghowilth Taslduc e dNide\firbduce bad, ot grafesfcedt odddtra sulfur

content, and reduced oxygen content relative to the
copenirf G- U3, Sroms.|aesifes il 00 4 BB, A BRYERE CQRERt of 0.0007

t-gnt I; \
e e L
a TANGE OF®e dhéitbial dhmickehtuad yasdivithehs B evtpprRor e Si ze
Distribution with a Medign Pore, Dianeter in a Range
Bet e AgpORBE AT e ARP NGB R T e UG grerage bed
ﬁ%fﬁw GG OTES Latal§ s Fh¥$hnay b
teréﬁ%?l di hg Aﬁggﬁ)og?%ng%%egg%f separg{]i&r?g t he %tg?al _ e
copehthdab tinempetahoe obthe aatalyprbadg It sdebievedehgsras datelysidiee

the sa describ i p.Exanpl.e 5. Each cat was. ..
AefASEa: RO LIETERT WGt Dk COPLE R d W ABT R time
(“”) for @Bﬁovelrn'eg@offtﬁ@&u&é 2384 11PtHe REntEREd Aney\@&chibanithie example.
top of "'the reactor to the bottom of the reactor. The

PlotekiGtrepreswanss the bveragd WerB bof the threocemsgrting zones Wesius baiis f run
ner ilicon

. . car bi d posi i on t th t

i o rgnp A ge Ceapo e e Bhhbare dofop AR, Pk

m& LR ofFhd Rinltieg M CWABTISF tht Xbrtb&ideBoneddnly WRanged approximately
osi'tioned on top of the silicon carbide to )

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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forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedi an pore di aneter
WO@R00sAFWI8 Wi th 66. 7% of the total nunber por esPCTIUS1004/042647

pore size dlstrlbutlon having a pore dianmeter within

32 A of the an di aneter.. The tto cata

o T erainia Oapameteh ebr S Bt e st SEEHs Spyst having
a prC6t dRBILUGHA Wl@lfa rﬁéch&ll iz!&% didthdibr 4@ 1A 0GR alkehdttional

support. A top catalyst/silicone carbide mxture (80
catahyBjs hmsngpmpnre isiga distraution withfa mhdiah pprechiandat iactienge between

90h1§{(})e%t o ]g%s% 58%1 @‘Q\ae? tg)% act ﬁﬁg?tfpooggs&g;gﬁe cgrg & %%s"flrlﬁﬁ%on
hadingraeﬁo%é dﬁheﬂe@ Quifhin 4% mf@@e mh¥diah pbhedib@étet, vnufdw.ronéd

pores in the pore size dlstrlbutlon haV|ng a _pore
cotfiagtiteg emditians; mo@apeﬂkad@tak predvs dhad mqé‘éﬂeé thig @mé@ pioduqth s

me@ﬁ%ﬁé% ?ﬁ}l@%ﬁ%{%%?ﬁ%g%l rod%(r:tqg& af&'bﬁ{f? kvaglﬁ%ngﬁﬁgd The

cri®l ;oG et Bed Fdued A Naredtdd NW/Ré&fobteﬂ@ radsedasiir icoment, and
on top of the first contact|$ zone to fill dead space

re¢usad pyygraropateatrelatiye éhtgterydsrfeed, vraledhe weidye C%@M@ﬁé the VGO
coh@ﬁ?&qhé n}u%e rd‘du@p\ggsr Q)" ufl'@)a/c &f ‘{h{i}@é %fog%t ?Sfjthg QHlde ﬁeed

Zones corr espond zone,
Exaniple 6D Cutithtdf a@hﬁﬂl,e E’ildl WhB ’Ibﬂi CatalwstpPhad HB& ﬂPore Size

crude_ (Ve ' LIn
Distrihution with @ Mediay ameter | noe Befwe 80.4. The reactor
f
T A g D
methef)ondthaf off sepamtiagthe totalfiredwat aniémictwd ofasalyzing &wtoeuide product

t.h h of th | ysts in th yd
Wi S 5 RRBEA g IR 51 BACH GE7 B GO Wk g volume

- offlicBY €5@8RN . gas to the crude,feed provided to the

reactor was 160 NnV (1000 SCFB , LHSV was 1 h 1, and
. presBwraudeaised lowithe(re@tar waspsdm thertop of s remﬁ@ratetthmlgattom of: ..

h d 0.0F) d
49855 ThER6R oot 30 35rbm R afth 4P ) ApAge, Shicon
caflMd @ed ?mlcﬁﬁﬂ Q56thédbRohEthd REEADeErRNRE al‘mttﬂh&u . A botiom

the follow ng sequence: 270 OC (525 OF) for 190 hours,
catahystsitigen earbids SIGXWFE) (80¢im™p s a@m@nedtqnéﬁp gfityegiticpsgabide to

o AR e O TSR Oy i

m@liadpst dexidtachiting 15{ @dtht 661 7% od theatstab ﬁlmabatp@ebsaﬁ the pore size
descri bed.in Exanple 5. The_crude product ha

digribytipneharing opore digmesgravigin 3 breighe mefagpats Qd 9m%tr>r 1bhesbottom
i DRLPE0 B DL R oy ey

catekysgenith thedbdlhngy beisg 0fppdkBO, and 0. 378 grans of

resi due. Additional X ertles f tshe crude rod

Lo A i ey stRnneoBbidh v @ ot Seg oA OR 15} of the
boBHP {Efﬁa{cﬁhg Sotd B fomPHe 3] bd’iﬁacttlhg zSﬁéJ dend 86 @at‘ély%t}ha{drhepore size

catal ysts Raving pore size di stributions Wt
dmnbmcm wite b aredian paurer duagleteb of IRA, 9h 060 %\obnhg (thi@lenhn"d)er of

poRen RenERRE S s Pafint S 4o R ok yRbiaAD A Sb erpepian pore
dikRettPeTIRY 9P %étr&ggﬁln%déd‘@ 0% bHe drefckel WY 0.82 bRSIsBFenolybdenum

content and V! N _ N
per gram of catalyst, with the balance being alumina. Silicon carbide was positioned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.

70



10

15

20

25

30

content of the crude product were 99% and 100% of the
respective properties of the crude feed. Exanple 7.

w@omsacte7of a Crude Feed Wth Two Catal ysts. TPET/US2004/042647
react or apparat us (except for nunmber and content of

e

fedCattid wptofﬂw feadtbn gl“limirhdmlfewﬂewbdi] dlrewgi‘Etha@redlesu:rolnb,edp
in Exanple 6. A crude feed (BC 10 cr Udrt) haV| n
CORIREErZONBPOHOAPRANALERE izwwrarm Rottom iRROTYQY theeac Aokl heprude
& u
N
coftedtirgohdigiononere arfdlldwd: traiio (sﬁlmdmgencghs tohthe caae tfead. provided to

thaygasiogurs Goounym ool SERY TR PRan ] deqirbpRurs w4 MPa
(1(”@37 }gs NK%/‘IW? 85@19’[1 wlefésﬁéa%sto 36b ot (5609 RHE B tHined at

14,7 . The two contacting zones
260/@@ €500e%K) déat A8Tdroanse rifeampeyam@s 82the@@o (COBOCIE) zongs weteghen

incyrLel RSO RS SY VA SeORPREC AP AV G a0 i then

28§'UC' 54h 99 Q5B Hifhrs, THRRA 305 u@f{ém g0 y6t 3408kbuts, AndMHRRAMUGFC (650
cal CI um 6 wtppm of sodium 0.6 W ppm of zinc, and 3

°F)nfop p20 bdurpbragetalimn tithe ot F iddoproduct had, per gram of

cru r.aduc sul f 0

oxygglﬁQ t %ucé reéﬁ%d’g %‘F 9@&%‘% n&/agse&%&a‘tecp as c%gc&{eaqqﬁ" E%mple 5.
The %ﬁid@lfﬁodlﬁﬂﬁ’éd mpmkag@rme bt 083 a8fl ah B&erﬁgeUAEI @faoﬂyl 6f 12.5 during

are listed in Table in FIG 10. This exa

profesires t Fhet argde mdu@éaafl,a@r erign of crodepiodneiel gg%ﬁgqu of sulfur,
sel ec t S r n
018 e RSB t1 DgRRAA 18 s ot UL R o
pr@eﬁ%éldﬁﬁﬂs chéd¢ predua dicided mt"JaLkBI:EIZQnMG godi um zinc, - .
and pot assi um cont ent ﬁ%l le sul f contg }i (\ﬁgtf havi
con{ld xagmle deaamsrates it eqniacdine difeerent red pithdlic catolsts having
pofslh ?t gf?&%x { thah?)%rer ﬁ%ﬁ@t@f’ inVaerangé’%&WeE@%—@EO RN®oduced

cru Cont act of

‘a dfﬁddprdemt tieahad y s&du&thTANs a eavdcl NIATT eovmtaBorand atrediged oxygen

Condi ti ons. Each react appar.at.us excep: t for th
coRgbert o CBERTEE OB Cadt fordh Dbt g sementabliNeD
coﬁféh{](‘)f‘%h@ Srull® b et V@él@ otPdml 1 0pTOSEE r&sBBATVR i &fRrties of the crude

, each crude product analysis were the sane
feak descri bed in Exanpl e 5. Al cat al ysts were m xed

AR L b ‘ s otrﬁ%ﬁ%a garatus
(ekcrégi ﬁ)@hﬁl‘ﬂber aﬁi@:oﬁfeblﬂ@f cfoﬂfadtnﬁé @Mebﬁ E:&tb.@bts ehe bots1gRed et separation

was fromthe top of the reactor_to the bottom of the
methert tcmde pevduct annlysis BRdieatalss spdicing mabad serq the spae apdsscribed

%f rk reactor to serve as a bottom support. Each
in S80P had a bottom contacting zone and a top

C Ont@@ﬁide GecdqBE-1AEiugE) Havihgahd plopeities surhmarizedda ﬂtabkéés FIG. 10,

m xtures were placed in the ge%ntactl ng zonﬁ.l of ea

wasdad tathe tay of thoFracionr Bheeuis o dlomted dhrangtythe pggheat one, 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 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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of the top contacting zone to fill dead space and to

serve as a preheat zone in each reactor. Each reactor
worwsloemded i nto a Lindberg furnace that incl uPETUSIN$/042647

heati ng zones corresponding to the preheat zone, the

tExwg n%ﬁ%grggé | %%H%tglgﬁ%?ﬁggr%ﬁ%?m&% %nﬁ?dé%g ?\’&agelﬁPI gravity of 16.2

deMepry&dshinb| ThOBrudapliddet WXL 9veppind 8f eNBhmBSvtppm of sodium, 0.6
positioned in the bottom contacting zone. The catal yst
winpen ofrine, 2pd s VPR Qb Potagsiamy dthe condepsodjichiad, ger gram of crude

b ' n 0
pRRU P el B SR RS s Brred 606 B B APB O jnd 0.401
giaBls\geidne ealdiional propértieoof thathidd @roduxt are ¢isted 2n TaB} 3 in FIG.
with the catal yst having a pore size distribution with
nmedi an pore dianeter of 180 A was positioned in the
top j -
t o af The apP AR TRh PR IRE BB Y IR UR selpcted
catalysth ywith,povd dire dibieibhtibariaa rivegernd 99uiB00k pradua¢d a amke gaduct that
at | east 0 gr.ans, of mma al ym na_per gram.of .
had grisgneed AR, W;S‘P%e,dgt,ofaégﬁ&‘ﬂ@a? Bl PSRRI Safent While
st @bMistt! 9130 ERfer 2RI HE 08 € of 8 AR )prd@Ret were 76%, 94%,
positioned in the both contacting zones. The
andh 3% pfvhe respestbdgmopatridoidlthe cadafegdt i ncl uded 0. 143
el 81 SR CPide Vo G e ol slcinsand A
VakBRP ContaAifiR (CoRARTHY FakRtessiof %ﬁalrﬁ@mgesz@éﬂ@ ifstaneh¥hbér@nd
C was posittroned in the top contacting zone. _
coritent wb Fgribansing rones).aagls catelast sululisgmethad, gagh teial nreguct separation

O

—cd

cont,act,i ng zone of aml e 8. n Examl 1. 1
e i SR80S pOlErRIRSE worg S SRR s6ichBed i Srommes. Al
catflNgs Glrebxxen vethGiNes datbi€dinvd vdturdé kdtioT 2caitiistliRoAabstbide to 1 .

positioned in the both contacting zones (60 cnB). In

PEL eatglyE u;_ﬂ_p.’ss gﬁhew&qn&hq&,@é P;.llgp yBYE Aeadriive kspugh each reactor was
%tJfZﬁe! ﬂe&?ﬁﬂo‘iﬁ% Bt BF e YL L1 A B116TR) ;ﬂvqﬁée was positioned at
ed 1n the bo

fr&%ttﬁ%yo C
posi ti on tom cont act | ng zone. e

- thevoeabmi ol eachnehgtode rsaimernis albettomauppors t Edchakbantd@thad petottom

gram of catal yst, 0.09 grans of | ybdenum 0. 025 )
cQfjtagige 5?11%@»@&@ capigetEnerengy Aer cai%g@k{ﬂg]mfse, capggmixtures
w%fé%l%é ?17‘&1% cBEaBEn ALIHEL BPcaRH PERI:; sifgcdﬁ@n}ggfl%\i\fcge;\w& positioned on top

cata silicon carbide mxture {( c
ofpthe itdp conedtingizaredo tfidipdead spatt and tngprvecases préheat zone in each reactor.

ERGHESR e 51r0 1P ClRapTe e g e Pt gnes
cdtteAbAAB 0@ preRbat MYBXd, G0 twiBntaclib @1 &ds, dneRe Bﬁﬁﬁ@%fpﬂrt.
an oven at a tenperature of 93 0C {200 OF) for 12-2

hour b1 Exanfpde Ba anhimcelcingd niadgailehum/niskehpdtaysigiliconrearhideymixture
G R e S S R,
cRNAEPD. 256 orhhiR of mulpbdentd, 6.0oMednishT auabl, hh®0 PR eBeats 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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zone, top contacting zone, bottom contacting zone, and
bott om support of the reactor. The crude feed was

weomsacteesl wi t h each of the catal ysts in the pPEFEANE4/042647
of hydrogen gas. Contacting conditions for each

o udRERubEe B il e bR T o GR350  dpidgmistare
(4@‘5}%3 g dostivhePinabs ot c@ﬁtae@féwzmgt The w&&lcﬁleﬂ rMH&bdenum/cobalt

4.7 psi). LHSV was 2.0 h 1 during the first
Ca’thb’la‘t igclyfled Mﬂ%gtam’«@f r%@lubdqnem P&t @@éﬂ&f&f cpbyit,iengd OfQ%l grams of

[ ena n t enperatures in all
phgs %P%‘étm{ tlh gﬁlég&v\%?@ %ﬂgﬁ%@% ?8%% OF) for 500 hours of
contAagiblybdenuiv taalybililidvalbashidé Méxtiner(pe cmf)m%pdsmmbﬂ in the top
contacting zones were controlled as fol]o
coptagiingzonar he molybderyp calghishyay s samgas & tﬁgr@é&nfa&tl% gone of
Exglgg@féo OF), held at 354 0C for 200 hours; raised to
(690 OF), held at 366 0OC for 200 hours; rai sed
t o 3d Ex&aple 100the k)olybdehdmadatadyst aﬁ)dbsﬁ:n'bed]iﬁiﬂﬂe ttlxpwlostacting zone of
rai sed to 385 0 (725 0Q).,, held at 3
Exgplesd wehmikedayidegli¢qs car lfiﬁalil BORHAnS u‘?‘ %ﬁ%ng zones (60
)750 0C) and held at 399 0C for 200 hours for a total
contacting tinme of 2300 hours. The crude products wer e
per ilo#xampleyl lammmmwbmmmclfe&mtabwmhm carbide mixture

ke by th d, P- Vi t,
(of Bl Wostioted n S hOTES petadBiaDne. Tt SRANENL) ves
mdl ﬁﬁdeﬁﬁl‘ﬂﬁﬁ&l@e’l @actal%t 1hﬂﬁd&f ngegrﬁﬁlqméﬁiaﬁysp IOQ@(L?%S ioﬂmogbdenum
anpl es FI

8-11 afe listed Table 5 n
0.022 gramsofymighsehi and|0.¢ legrams @tﬁ pb@ﬂpbﬂméf with thg|halane¢ beipg alumina
crgpe product ("P"') versus run tinme ("t") for each of
SUPRTE" cat al yst systens of Exanples 8-11. The crude feéed

had samidwaldeur® tatallyst/stiacon chrtide Mt (120m°) w2 pobfttbneditdihe top . -+

146 represent the P-value of the crude product
com@@rmmebgfh@: aelbdenyy calalyst Watihie paag anin the fapecontaghng zone of

Ex%%é)ge %st systens of Exanples 8-11 respectively. For
ours, the P-value of the crude product renmined

Iof Eélxruﬂ@lﬁsﬁn icl?lls Maﬁgﬂgﬁ’m{@ﬁf oﬁMSkED)BW?Ef %]E?cradmhﬁshe&te?iﬁn an
n a t he - ve or S
ene ¥ Grperenie oRS TRV S Pl RO torsg Rty eegor
Rlger 1ﬂav11£é‘tﬁ Ero}’p%l‘tié@ S ?naikzé‘d 1anan@ 4 eGP YaTH@CI‘ﬂHe feed was

cruepr trla It nmay be inferred
fed tvathe tdpmfctha@ectbemdhese eaample’s r Thé cnuéﬂﬁaedébweélthnougleﬂye preheat

stabl e dur| n tactin exa the crude, feed
203 QOB E ST PTG By pokp i uppint phpe FEttor. The
cridteVBE @ aPfontddt dol e 8ach 0 thicdatd] PARINNAE pfe@ér@& by Eﬂld/m%en gas.
constant during significant portions of each tria

Caxatipg corrdﬂEmrfpﬂ each examplewtrire hs follews:. vatiows hydrogem gasdto crude

re i o e Lo g 0 ERERED ], AR o0l py i hon

sybOMIwad. FMIGY(16)57 B85 LASVheayw @5 ﬂﬁﬁn%fhefﬁfﬁrm%uw
Plots 148, 150 152, 154 represent net hydrogen uptake

contatting end then dowered o h@ ht' Her de sersainme gonfaetingaimes. ofemppegatures
in P e ARy 4 GO Ty S0 b RS EE gl Al s0g howss,
th&fend3Murboin =81 datcting orfed R@ee &ﬁﬁl\(»ﬁe@ as foli8winBe Bednperature in the
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen

upt ake of the crude feed was rel atively constant
walewosngieeach trial. FIG 14 is a graphical PCT/US2004/042647

representation of residue content, expressed in wei ght

BEES5R. 899150 WgRIRILR b E e SR 1 fBomscin

tinge df230bmogach of the four trials, the crude pr oduct
had a residue content of 88- 90@6of the resid
contletcrede nraducts were Pededicalbl anatyzed &0 dQES"glIHQEéN pggrogen uptake
re r r t
by t@? %ruﬁg geegyﬁ 2)8 léa(:?%%o% t qgs#{lj% (ﬁ'ﬁéﬁ Gnl'o %9%1 content. Average
valiRh 8rtgbpeaiics Ebe a@udEpmantts produddd 1nrmm¢sl 8481 yre ldted in Table 5
shown in FIG 14, the residue content of the crude
inff@dllct remained relatively constant during
S| g | | t can
o S 17 a BALLARSELenBRER of PLtuce Tl crhde bibafit () versus
rui tienedr Ll ﬁ)rmadﬁcmﬁ:the catiy#RlyStpme ef Elxamplel 8tli lrrPT be' cw@e ﬁi@.’r had a P-

t he_cat al yst t ens qf Exa
Vet g kast [1BoRoBeHls 1 LHbPe 4 FRPETEE I (st hpgrude
pr&!dég Sbtﬁfngé %?tcoﬁ’tgétﬁig'}ﬁéj ciMe ?é%'&tv@i% ‘Lh@ Q‘Oﬁﬂ"b%ta@}l:s%' SRtdneesk Examples
e catalyst systems of
8-t Esppativelyl Wor BB\O(hlamhs tic Bvelue @lﬁ thetqru@l modle:amnmnezdj@f at least

LBl eh oA e 953 A S O £ BB Bl fe 1.5 o

mdst Bf 1R rfn Hinfde HieBSend dFehd ﬁﬁﬂ@@@(ﬁ‘ﬂoxﬁ@' foBERMABIY 11, the P-value was
corresponds to an API grav;sp%é of the crude products in

L. 43 F@ngélef&mhlezoﬂthecwﬂe 93>du r gat@wtn@l/ itipat bl inforeed dlatitle crude
fe? 191 e%é]; ‘ébeﬁ F‘%]t%?hll’el? 121 1 a{%}/e cﬂl hc%n?a(:ﬁ' Hge g{ne?%gh{p@ %e élrgde feed

i on" OF OXyge
SE@skphritd)e m@hom EICEM} dgethe Phvdlieoftthel deidp pastiuet remained

'&@ﬁ&%&% CER
versus run tine ("t") for each of the, catal

st . .
relgygqlg gRNGFNt gjgg% pigaifigant ppriioms of sachripial, gxeept gk 10, in which

gen content of the crude product obtained
th%?%ﬁ%ﬁﬁ%rg?s’% the crude feed with the catal yst systens

of EXapB ésa &ajbhﬁl:al re@sgatiiou ef yet Hydodgea nptike py othdetfeed (“H,”)
had an oxy ntent of at mpst. 16% of the cru
verwsa SHER 1o (9640 CHALET SREESAR t%a%ﬁcec%fﬂ%‘mgemga% Plots 148,

15'031'3% 134 %g}egerg Qllf‘h)%r%ﬂ%Pgﬂ(é FBtapted lﬁr&ma@tflng:ﬂhe @ﬁlde feed with

produ ring each tria shown"in FI G
eackx y@éﬁ catalrys‘emstenfs dffixampled 8- o, oebpedtivekymaiat daddrogen uptake by a

tively constant. af hours of contacti
oryfeBed iR Biterig ob AT Ry By ene B e T
(45 3LAR JUIFEHICAs SRwans FIG! .S tHehtik hi@best @Hales Eand Gude feed was
oxygen conpounds are reduced during the contacti ng.

relBlively coadtanalyring seshrtdaluced in these exanples, it may

be | rred tha t | eas prtL n of th L:
contahithe beghticd orseakBa L kIAR Beht ByfRLRe I bitn
pes@nBiGk] fdrdedtduc UR”E;O(&‘S@@M&QKN& {(“©) Godaah OF thg cataliBnNéBtems of
oxygen conpounds. l e at reactjon

E ¢t §-bhs Inogach gftbed@n(tm@l@ theprudg predustiaaden Tgpidae gonyg of 88-

o0 b o, YR SSE1 416 1 i

coMteBt 6PME eRldewasdutothainédby basadingthd fradevied Mithahe thralyst
crude feed. At a tenperature of 399 _0C (750 OF

syslems o4 Fxamples Sulrleregpretivellyi sEhowydp Bgﬁénmt the residue caotntent of the

crude product remained relatively constant during significant portions of each trial.
FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A API”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight of the crude feed.

WO pooExersps e 9, at reaction conditions of: 371 PA/UFD04/042647
OF), a pressure of 6.9 MPa (1014.7 psi), and a ratio

LT B TR A sl o

crﬁkfbsﬁé‘d @fththecadyghstois bhExanpldes e easpedtively. In each of the four
tenperature of 399 0C (750 OF), at the sanme press

trighdeach rusle produgihashe Hiseastty i eange dpm § hé-"Peloerit |Téﬁ Aé’fl gravity
oS TRy 195 M At DRSSl ket oy
IS gt e et 5 AT
e BAEiS FEadt | D] LI 1Ak Rt ok WF BRCe Rt he

uncg T&gc, aggxl paRa Bp2 ta‘%loﬁ%ff%kfg&%ﬁ{eylﬁteégﬂag%g ip ieight

exanpl es trate that contac a cru
peecentzigatdfithd yrubie grodidiN“OTANesshs tin8jme‘ttT) foneachrof theraatalyst

* syiammokERRRBIet Nl e RIte 172kt b FeSBERED! PR poptent of the crude

pr§&®*9 bi)t'ain)éd %S}QOiNaEttﬂng @bahdq¥glot wiRiHe Aflysh yﬁféi’&e(?f Examples 8-11,
upt a Sel'écted crude product properties were at nost

re%%t‘aﬂy t Rechsande piodpahed es omfgetnhtentcnumfsat frrwd;l69mxflt1@ crude feed.

E3f R el €y edp sptfriind SRR BloghEO oy B per gram
of SRR Frdsirt birin@Sach NN AshdRRi€FRG. 1@aak &ygéh@ i dLthe crude
products was produced with a net hydr ogen upt ake by

produst sanuadecd ielagiy elyfeconstantadter 200 hgigs alcquiarEnSERRE) Thsm@lhtlvely
o?ng[ uo%g%# aogltgnq O?Yheerc prf)ylﬁ? fivggnsq%%es tﬁ'a ecf‘tgg' Sgg(%fé%%ggen

aver age COﬂ ent O

codfpolii@s drotdiuctd diirgane emta@fngt I$ence T/ vae atho rivhickd®in these
mai nt ai ni ng) a P-value for the crude feed of above. 3.

exmplegyib muy deirisrad ehag arleash POTion Mt RiecqatRRXYHE SeRjainingyganic
el
o O e S E A e o G € g Pgpnic
oxygeit bmpdeds.ont ent of the crude feed. The average AP
f h d duct oof th
O aPEkaBPla Fe 2t et Gagiiognet 371 16 UFE IS pirsore BhgA MPa
(16144 Apsib glé%tﬂ\@ﬁhﬁfro%%% cf’a'ée/Of&fd dNB0 W vRs tdeo@crtﬂjethe

crud Exanpl’es Contact of a Cru
refidtion Gfitaldy $¢esl MEW cogteat s &7.Sivet%, bssdrointiae WolghWﬁ the arude

LB, ot X LBt ot iy Lt 80 A ML ML s

crﬁ&eaféé& [theRABERINUS ch@decieRt MCR cotisR &fas 203 wORHaEdd &f the weight
cont act | nﬁ zones), each catal yst sulfiding nethod,

ofghetrudofes product separation net hod and each crude

S e L TR i B P LR
(1@14 v?gm &a@ba@@ofﬁmo%mdemfdee@kdfdfqv&omn-’emémooewRB) the

romthe top of reactor to the bottom of the
redw@n@f crude |f¢qédwc8a¢0@t%vvwaé7 P 3EYe basd @ndbe wrighhefithe piude

fe?%a fg{én{p%?‘a%r% 'or589 3 r()/ﬁ) 4, &4 t@eogﬁn%@rgﬁﬁﬁoﬁh rat&':oa&khydro gen 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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catal yst/silicone carbide m xtures were placed in the
wa@omsacters g zone of each reactor, silicone carbCHESHa$042647

positioned on top of the top contacting zone to fil

dead ace a Q_sery reheat zo LR each.. .

react Bt el ndBE AR Buk PRy SRR WipEighavely ian

TAW (TA0€ of 018} with ohe dehotdaslyhieplodageszn@sade product, while
corresponding to_the preheat zone, the contactin

mapieining Hor G Toed/iaseh oS Rue Rgh i ded Petielasigely small net
' f : ' e
PO P Seh S5 R R bl RS kB B R 7R TR fime
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ndbhgdplen dptakd biethearaleyfstdswiat mbet AAdNmbde (27T SERBYI Such products

catal yst as_prepared | anmpl.e 4. The, contactin )
hacinvergnd 2RbpT %za?ﬁs AhROLTEE TS Gocd. 31 Aereg OREATYY content of

atQhod ¥ MG fofh] NIB/ S8R of BREIONEHShikeIndilRilif@% PQfalue for
was 160NnrVn8 (1000 SCFB), LHSV was 1 h 1, and

thpcasls dewl wﬁaﬁoﬁe 3 ’[Dﬁaa‘(elmeﬂﬁlfﬁs¢o)1tenThﬁea§bNmaietpm@lct was 88-90%
ol BE TR Py i PG S0 AP R HeNC0) OSiEsY Beeiyers product

whOUI551 170% oPtHe @D doHfent bfMBe Bifudd BRdN W Sverd® APT gravity of each
products exited the contacting zones and were

cryepproduedvasd 18dddbe dlcthie A Bxeaitp loé s crpget feeds dylolgethe viscosity of
upt ake duri caont act,i eterm.pned for ch
cfB R ool af A ATHS USRI PERARIEERC T e

" Ex@éapled 924 4NTdnthdét-dia Sald?)Feed With Eate¥y bl G phigs Pord8ie

a TAN of _6.75. In Exanple 13, net hydrgg& upt ake was

Distributiom Wity a Mediap Pore Biampgper aRAbLaast jith Minimal o

- ﬂ%&f"&ﬁn Qfo%q'{fﬁﬁ)tilaﬁ.d II?EI lieQ 1?—5 ﬁ,(a)e%lgﬁ F]Jafzﬁﬁnag%eﬁ?te% gﬁx\?\}:}{{ rfor number
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anpr e 14, uurrng contactin the cru
ardh@ntent yhabatucting aned), eaclcatdlsy stlfidimgtmétiod, @gentotd paddmct

was .in a_range from-0.05 NnV taq 0.6 Nmv (-0.36 SCF
scpgrajonmaegd sch (THAS Bogld rlstla kb S%}%%A%\&?Sﬁrﬂaedam Example
5r QPQ:@‘[ai}{i&%&e £1iQe Pwith bR RyidI SoR8le JPLAI8H %&bi’c%éthglt% crude feed flow

val ues ‘during contacting, It was estinated

torppdl mgetor was frgartbe &ipeaf the reatier tosthe bottorm Of #emkaxBor( Silicon carbide

WEShRRIH LGOI CESRE B GTIo SFA 4P S Lo Uy Each reactor
cdRHh AL deBn @b St Vit RESst/AdichiR: dtsibe hilxtuR8 were placed in
process relative to an anmount of hydrogen used in

the spntactingomoat opeasbasacta, siicangpadide wasopasitianed opfop of the top

di. sadvant rydes. T requi renent . for .les
oY SRR ol She bt o P b s e b @A psoigr Rech
re@étoPWESRESdd gt EindBerg fddidtd theriatiuled BesRtiRain®foreh €orresponding
crude feed with the nol ybdenuni vanadi um cat al yst

tophe pighead zene thedwnactag genonprdithg bytipmisuprorivaEhe wuds feed was
e P it s P pRREL oPApESLL o e

Cont achtabfst/silicaniclebide adxtiid (30 @mVpwadpasitidnet ah Ysd ofhél silicon
ca?l?ide to form the contacting zone. For Example 12, the catalyst was the vanadium
catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Addi ti onal Catal yst. Each reactor apparatus (except
for nunber and content of contacting zones), each

we 210al0ysst8 sul fi di ng net hod, each total productPCT/US2004/042647
separation nmethod, and each crude product analysis

wer et he sa S Il [ le 5, 1
vor o7 Seatetr PO RS S B T RE Nyt SO E TR0 Y hirogen
to R &rBdSTdell pRIVidedrtbitigterebctod waal 60 Wal ah®($00WSCEBE LHSV was 1 b,
ot herwi se indicated. The crude feed flow to each_,
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Indésomild by duringErentpitimgdf drecrudettedintith thérmolyddenuntvanadium

t al ., In Ex le 15, an dit]
coft AL by b Pt a5 8 TS 035 AT Iy Nomlm® (-0.36
SEOS 4 4 9B NarddBe bRidk produetcd TA i Aagefdh 0the.s.
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pr epaeedthppetthydragsn npthkd asloes dathg eonetng|iewas oestipated that
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R B B P i BET0 25t P SO o Bl o e
critde fead agdithe tvafetidhm @ataBisy SGérsdratl cmT hg ol durii gkéonttihg@llows
was positioned in the bottom contacting zone,

~ . cnB) ) ( .
leg hyidraasa tabeinseddn the rragess yativsdp ap ampantRiihydengsn #sed in

D e
foe tasy hydrs ggnadiring @ortdcting tehds toalecieasetthe tostgofzooeessihp a crude.

Exanpl.e .17, an addifional. catal yst/silicone m xtyre

(30 ResGsiovls’ Pstiet poitedtids ProvEBionr e BiaEy v bahestalys
pr%?&d&%&%b&dc@%h LCPARI N w8 W& thilthe TAN of the crude ZProduct

nol ybdenunt'vanadi um cat al yst as prepared in Exanpl e 4.
proteccd droadiheimdividadlysolybddnupoeatalgstbi de mi xture (30 cnB)
Eg\'\a@ﬂ%ﬁoiéé N E@d;@ n{)??%\%ﬁgfﬁ%ﬁ%ﬁh nadiumn Catalvsg v;vl'd‘ an

y AO O VT I\NO AT |J\.A LA N ] NG

Ad@itional b Safyst. BARAGSadtiSOappiBlusBLRpPRS hinhB&ehdicBnRAEHF contacting
contactrng zone. Crude (Santos Basin, Brazil) for

zoBrgnpAch satblyst Bilfding methadeegphdplel product sepaatianAaethpey and each

Table . 5. FI.G. 17 s fed to the t.op of act or .
crifiop Bt ena g MPreRR R p ket B el AfIEERlg were mied
wRRBlid6H t4HBidé 2L volbaictrBid 60D baed JiR@dnZattde @NdpAOEdtA1Mt unless

support of the reactor. The crude feed was contacted
othgrvisedndigated. Thecrede feg dloy forpaghecagiprwanfremghe tpdrfdhereactor to

Ct.l ndit r
o B HREHA R e B e R R T HEIR G ot reactor o
sepveasi atptotOsuppért.r Ba refictveisad NGB! cthtdcli®0oisCird)a thp contacting

the first 86
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

77



10

15

20

25

30

hours and 80 NnrVmB8 (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra

W@ 1@346167%9si ). The contacting zones were heat eBICT/US2004/042647
increnentally to 343 0C (650 OF) over a period of tine

LR TR S harButlcaflPut X Pralotfish R g Sone, e

twar dodleactife donts| dhdahodittmm sppdet al cat al yst having a
pore size distribpution with a nmedian pore di aneter _of

350 In qagh expmenlpdhs wnadivoncaiplysigwmstirensasd assleagribed in Example 2
' . -S| L1St.,ribution with a nedi an pore
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a hykirfxgeipls bijae edditons waadysasiticoearpide ghigture4siem’) was
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PsHioped 111 the bgttom copfactingzpne,yith @Wﬂylo@ﬁ%ﬁﬁ@?}% %gi;gé%n

r i : tA. .
mfRiHh e QAT ARSI €8 rindd eoliniin B AT, The vanadium
catadiyhitisilionad tarbide wiktugg (5 @oe $wnnpositiciedtin theltyp sorshdting zone.

hydr n_uptake by the crude feed . ,observed.
Spec[i?’fg?%@g}ﬂl?‘??éé‘g adfifqpelicatalsiipiicen carpide mpyturg o arues
pdéftﬁﬂb'@]in g%oﬁorﬁ/é%t@étli@zdﬁ@?&vitﬂﬁ%’a‘ﬁﬁitfoﬂ@l cggwsgiaeihg?he

crude feed for Exanples 15-17. The crude products
melybdenvscdtalyfpaenatadsbyltbe netieslodeséraudan EstmpleN. / MeFanadium

ntent of at. nost 44% oxygen cantent. of at nost
cofigh e srBids SRR P03 BOEhokan el potbsieions
Pr opRIExNagplo] 7, bhadgitivaa chRpy/sifeshehnab (30 crh?)vds Eﬂégiﬁoned in
products produced in Exanples 15-17 each had an API )
theypeiern gouthctingrore.3vilotheapgitinmal cgiadxst bging thetrhel ybdamgen/vanadium
, L e Gl r od r-oduced .ynder 3
ook 5 as bR B b o A8 ESuiR LUy P RN hoore G0 o
wiy ditiohedvd the itdpcsopastne ¥orwcosi ty and decreased API ,
gravity relative tg the viscosity and APl gravity of
t he I@r%a@pﬂeeb% Pyrexoitase Works cagiomtipnsiey; c;rk,alnéyA-) beads (30
: : [ | be possible to infer .
A g\{e ?oﬁﬁhﬁggh%%ycé%ﬁ?%r@%i on of the crude feed
was Cruide (Setnést. Basion Bpd 2213 fdrFE xaGopdsalct 1 SliavéngGhe geopeetéd satmarized

inf3bls Y Ra ot B8 6 B b s e e o £ % e
profieAPSd el &2 Bhiab e LIneIotfoafshiatife bsd afd b&o%gho@on%f the-
in FIG 18. | ows:

The contacting conditrons were as
rezctoratThe cofiderfpett waeeoniaeted: with bachoftlgecatadpsds jortbe pobsehce @f

G e 39003 B BEFESH. Sulrhyarogen

- ga8 Wﬂ@m@qe@}lst@sidwﬁ) 1Bé Fedetor HRQ 186 Nh PR’ {1000 tSOtF) £ 4fe first 86

time hi Exanple 19, the LHSV during contacting was
hourrcand £Odmawe (5@ peFBopr die remaming e petod, LSV vap 14, and

R Nt ai 1.for, 48 hours, and then the LHSV
priult TS (1) e Sontthl o BB et b otfpany o

3480C @60 POWer a bériddeith€ankPmaihbenedral 983 PC dstuctotaMasn time of 1400
anal yzed to determ ne TAN, viscosity, density, VGO

hogemt ent, residue content, heteroatons content, and

dur i 15 RanfBit e S U o3k Be R le B g 8 5 meta
catilybt Bivid@a Pofe 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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Aver age values for the properties of the crude

products are shown in Table 6, FIG 18. As shown in
waaissmes78 FI G 18, the crude product for ExanpP€r/liS200&042647

a reduced TAN and a reduced viscosity relative to the

and th
TP SERE Gt O e s AL Bl My s
hy@iFGeentuptale biyhiRe efude &ellend obékr%ﬂ ght ratio of IVCR
content _to C5 asphaltenes content was at |east

The Seesifsellysas Shmm e heled, Bley 165th5§ﬁ}¢§mre41@§h%scﬂn%wtof at most
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wad eRitder oducts with simlar properties. The ability to
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-ar@Vised abTeblu G968 FIG. 18A "El‘[ﬁi:loh’@bﬁﬂ@&&ﬂh&sl&rmfoﬂb{v@% &l of
b treatment of di sadvantaged crudes to be

f d t
By ofisEIcEaF bihgIcFHds TeHRTORAG 1o Eeacion 9te8 d PR ian (¢l 000 SCEB),

Iy | )
pESGRENS GINPLO0TATIED tliERbert ngg‘?"?}ﬁi’?%‘%tﬁ‘%%ﬁ%ﬁg 31ec.
(766 A afot thegotal/mindirse. ahdimh‘tplecbﬁ dheyEHS Viria g tchetastarpewassincreased

05T B BEHES GLUTE SRR P (kR rantanenar 198 o MEhnls apd then the
LS9 wRRn&Eadh %o D62t O d MMnGRRY ACIE TR WISV d tfird WO

catalysts in the two contacting zones in the presence

of hipdiagete 19 the aude produgrvaganplyeeiliotdeteTimenet N, viscosity,

cont ones re o ted at di .
g D S PRERE i EieErRE b bl tiaRg “ppget of metals i metl
safi9 B @GhhidAcklQ ABriMe TR tige pedlodOWmt theHPIS Wakas &t 12 A7 and at 20.7 .

tenmperature in the top contacti nguzone was 260 0C (500

Apgrpge ealvestipotheropeetias 9 fhercsuderraduatedd sheisn s banepdG. 18.
(100 %%FWI) n "ﬁa@?et é) Jolcade] %lg%%ﬁ%%gwr%dh@ q’or( .I;[S?a}rtlplz 19 %5& 4 reduced

Cont‘at i'ng Con i‘ons’ in tom con I'ng” zone

TAERY B daSed el 818 osityHiSMtive® the AN adEihip Qtsat)sif@ﬂtlﬁe érbée feed while
bottom cont act i nge zone was 315 0C (600 QOF); a ratio of

thp Y @rpsiitytod the erude prodect s 196d/A%) Crféhf( éBberastt:rcﬁ the &ﬁuie feed.

0 t
ABSPUIPRCR S A0 TR B B S s e
MOR ¢oritdi and Cs asphaltenes content was reduced relative to the sum of the MCR

content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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gas-liquid phase separator. In the gas-liquid phase

separator, the total product was separated into the
weewdpsproduct and gas. The crude product was PCT/US2004/042647

periodically analyzed to determ ne TAN and C5
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was a the total con
10vet allsws the t:hnftaaztmgtt&oéeeeth beTfeafofabl nﬁvdskﬁés of nﬂ:dﬁacerirsméuelhtwe to

was af . nost. % of of e. crude_fee
OB SELY GFEDE V5ol g IAErvesiel NP Gt yotment of
d1§é21%1ﬁ§ééd"lﬁ}ude/s\9to de ﬁ@ﬂf&‘iﬁeﬁta% BrddlctorAsmRb 8t Ra@ g2 Qnstraints (for

having a first (in this case, top) contacting
Naemifepﬁsmmefmﬁmes) s 50 OC | ower than the contacting
Exal ack gra u?‘gse. The

c&%ﬁﬁ%‘@ystdﬂrﬁdiﬁ thé ékﬂ@lyﬁ% %k@ﬂhe "sﬁhélhé &'e%cﬁ@ed 1Beﬁ>ﬁﬁlple 6. The crude
tenes content of the crude feed. Additional

fe%g% g e pedpertivs listodtie dablef7 indl @l 19 was added|to theltop o%fne reactor
(arcg%!:t%il %fhdtg &é ot Qtn Fne %e E\%r e anh tgrzonFs IR JE? presency of

enpera ure eren exan‘p

. hytdiegeh @6 plodped asside! moallildt siaditcomat ey zodks WeR dpettdl®l at different

product from Exanpl e 20 was enhanced relative to the

- eRgefaRiEtSon of the total - potaSS|un1and sodi um cont ent of -

the €sgden cggrﬁﬁgnsf ?Qﬂé %pr a ur%i@n% Ryee L E4 ?B%/geh%qSV was 1 h';

constant crude dl't ot & m xture s
temperatum:im tha toppdoatacting per@sSwasEXH0E (BOY &F aratldsmﬁtg/dﬁogen to crude

tes iy MR e R RN ul PlesSiteahb SCaRpOLdS R or
ex ar@&actlg'g cBRRNG S IBIESHARHM QIntdFeha lzéneS@'EItesas %11(87}@ SV was 1

aci ds) that have a tendency to form pol ynmers an
h'g (mmmam@ ih &he brgtophgmitasting pm@rp\east 3165° D608 6F); aasko of hydrogen to

crfubioar ol L NECET (100 SCERMRE pod R a0 b s il s

al | ome&u@ [SEHRRUAESHe BoR6mcBfavRt RAEARE wab ?ﬁtrd@llub'éli into the
and coat the catal ysts, thereby increasing the life of

gaﬁﬁéu@aihaﬁwp@ram@e Iatherggs iit]mldlp@h@rsep@ﬁ’@erth@ tmdsarcodmt was

se%ggteg %}f @ge %&t?ét a{ta gasf iy l%%gotgg Lhca %s égr:l]gc}l%]ty agglyzed to
de&nﬁimrMNaﬁdbylakphm&@és c@ﬁ&ﬁ\ﬂ yst and/or a catalyst of
the application (0.0001-5 granms or 0.02-4 grans of

cat dxesagepatues by the ameléues pheuds predugtebtpinagednring thesrmare
{
wFBIRGERT: 108 AT EENRIYRlEFE, B e
of @.058 g d 6003 z&@haﬁ%e@}@er(glz&ﬁ) 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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797 OF), pressure in a range fromO0.5-10 MPa, and
rati o of hydrogen source to crude feed of 16-1600Nn8
wo 05061628 peri od of tine. After sufficient reaPCT/U82004/042647
time to produce the crude product, the crude product
IS rafed fromthe.catalyst and/or residual crude
t oot Trdp b el SEPAARiD 2t idipaS Rl prl RO R i Fost 3% of
th@ R Rbnie BB Athd st mERR i ibiGuidd RIUC TheEBAN@MBe arude product was
changed TAN, iron, nickel, and/or vanadi um content and

at most e of thes AN o the andasfeednAdhvalpe pht P we higher was mainggined
d f.eed, FL{H her nodifications and alternative
VIR SAMREHEs of vari ous aspects of the invention wll
be app@mesHstrited ihBsanslks 6hed20,ating adfirst (imthis €se abp) contacting
this descript ioon. Accor di ngl %/ this descriptionis to_.
tempergre thetis d03€ IPWeLben Hiq patasting temmngratererod the sggond (in this case,
o) ' 0 i '
B AR R 58 P ORI g procuc
relagvefud@e St agphaltéias coment afithscrafle fded. | nventi on shown
and described herein are to be _taken as tgfe(saggl s of,

enbatididerally, Efushond theeprieat f Malals RARFipsatypkeneare agfds was
enilgx{ceh iﬂlg’iﬁg cbxlltHi%tdrt%ﬁ&aﬁ?@di%gﬁﬁhl@.e @opéfaﬁgﬂe, rpcﬁfcﬁén ﬁﬂﬁile total

processes may be reversed and certaln features of the
potaswiant andrsodimyn dxmtant of theedudenpieden trent Exampdé R0 asiswohdAnded

rel3inell e rvein s sl sotomey et Sl B et
fr(ﬂﬁBExQﬁPIEBéj@ith B r{1R@ve) BERRN® Clglﬁg %eﬁﬁ@tglf helgdt i bility for

departing fromthe spirit and scope of the invention
eagls extmsge,idb erkabured hg PRallueowi ng clains.CL Al MS 1. A
met hod of roguci n

d i Sing; .
cont atts Hg V%" Wé&%e@%@h&&ga@ﬂgé ZW%’? O&"Igfr %‘fﬁg‘é‘tﬂé’ ffhs high

' mOeOMCReighit @hiouRdsOEibtCdxatnp B, Os BsihdH&Rs bh@ of éeids salts of organic

product, wheréein the crude product is a |liquid mxture )
acyts) et yearfendsnento fopa polymecrs prer qoamngunds/havipg phyaical properties

oAU e Aol B dRET
coRPrnhdss $owdragmpdretued altaw suchebaipsuiidsambEadmoredbetdre tivg plug -

Peri odi c Tabl e, one, or npre conpounds of one or nore
angreoat the ratelisiecheraby BicERsng éhqﬂéﬁeiog&re&aﬁﬂiﬁt%Qpe&tlng at higher

' o tals from
te@%%&i%&t%? e ?(%Iéﬁog%? 9&81?%1 © %?1% Icgf,‘ltagg{ c? ?{gm) re conpounds
Exiimple @10 ICombace ofie tGaiude fireednd aPataliSt of a SherReAitodl metal

Tabl e, , or m xtur t her.eof , erein lar ratio
copfvs ST it ot rerpiretion Gpal Sestitmr U uans of Gplyst per
100 JrARO8r thE efiad féé?i% 10y, ANGnfeMboalhd g be AREAGE WE the crude feed
condi tions such that the crude product has a TAN of at

andoedct@Dder the fidlomang obnditiense teaperatere dy a vinge diom FARZH &C (185-

termned by AST D664, .2, . The nethod
Do 6 P ARIEE Eom e M pa P BF PRl sige T orude feed
ofPIGOHABINth ¥md ForMiskiod @YainRt ATRS kuf$itént Rhactdin tiRS to BRI the

the TAN of the crude feed. )
crude product, the crude product is separated from the catalyst and/or residual crude feed

using a separation apparatus, such as a filter and/or centrifuge. The crude product may
have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes
content relative to the crude feed.

Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose

81



3. The nmethod as clained in claim1, wherein the TAN
of the crude product is in a range from 1-80% 20-70%
WG 08064670r 40-50% of the TAN of the crude feePCT/AS2008@42647
nethod as claimed in any of clains 1-3, wherein the
t he rodugct n arange from0.0Q1 to. )
1ng rtla)qﬁe 61%2)@9 frb{%ﬁ ﬁ% gerfeF% nﬁc&rr@mf oug ’[he-laﬂ‘éen%on Itisto
ber{ﬁHQ@ﬂ)oa%hﬁ i foRs bfna AYvepfio® MiRvitBarkt d%scrmarlﬁtah Eu’%Qo be taken
of the crude feed is in a ran%e fromO.3
d

20,
asfex@mpke.s af embadimerf. Elepmants @dtmatgrl sma&bﬁéubﬂmutgd for those

ill ﬁi ge Gl ggigsa%%r ﬁﬂgrﬁ:feﬁr %g}fﬁ g&%% %}gb? %991}5%% c{] &r@am features
of g ik erRioRdbist bd ilized ﬂﬁe?éﬂﬁﬁnﬂﬂ&lﬂt‘ds Wet P bO Slptatent W@ﬂeﬁék@lled in
the crude product is a liquid mxture at 25 0C and

theart effenVrging the benefitef thissdpsedntisni ofithyinyeitiony (henges may be made
0

in AT BRIy 05 BRI il L0

in@gitids as éscribed urtesfdlloarigotlainihe crude feed haV| ng, 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 granms, and at |east one of
the catalysts conprising:(a) one or nore netals from
Columm 6 of the Periodic Table, one or nore conpounds
of one or nore netals from Colum 6 of the Periodic
Table, or m xtures thereof; and (b) one or nore netals
from Colum 10 of the Periodic Table, one or nore
conpounds of one or nore netals from Colum 10 of the
Periodic Table, or m xtures thereof, wherein a nolar
ratio of total Columm 10 netal to total Columm 6 netal
iIsin arange from1l to 10; and controlling contacting
condi tions such that the crude product has a total

content of alkali metal, and al kaline-earth netal, in
nmet-al salts of organic acids of at - nost 90% of the
content of alkali netal, and alkaline-earth netal, in

netal salts of organic acids in the crude feed,
wherein content of alkali netal, and al kaline-earth
metal, in nmetal salts of organic acids is as

determ ned by ASTM Met hod D13 18. 7. The nethod as
clained in claim®6, wherein the total content of

al kali netal, and al kaline-earth netal, in netal salts
of organic acids in the crude product is at nost 50%
at nost 10% or at npst 5% of the content of alkal

metal, and al kaline-earth netal, in metal salts of
organic acids in the crude feed. . 8. The nethod as
clainmed in claim6, wherein the total content of

al kali netal, and al kaline-earth netal, in netal salts

of organic acids in the crude product is in a range
from1-80% 10-70% 20-60% or 30-50% of the content
of alkali netal, and al kaline-earth netal, in netal

salts of organic acids in the crude feed.
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9. The nethod as clained in any of clainms 6-8, wherein

t he crude product has from 0. 0000001 grans to 0. 00005
w@r@s®e1678 om 0. 0000003 grans to 0.00002 gr ans, POT/UBI0041042647

0. 000001 grans to 0.00001 grans of alkali netal, and

al kal i ne-earth netal s of organic acids

per gram of crude productgefia &aéet hod of producing a

crude product, conprising: contacting a crude feed

with one or nore catalysts to produce a total product
Lt hat Aimethediesprofecieg 4 aidp poaduct, compasiag: n t he crude

prod .S a |i ture at 25

Phe. ertarbiedsi e Tt B B0 i o b ffaforoduct tar
inefudeetht @Adlepayduel ,wheedin gfeamlda‘ proftdies 4 Bedd nﬁxtueet alzs °C and

Ni / VI Fe content of at I east 0000

2
0. G Fag e et ines beaniss 16t Scid GHTRE CRANT g 4ideret &3, aiietermined
b ESTM MR 0864 R & 1685y bR FIRE LAl Ges FOA 0#85%?3%102 of

the Peri odu) ond abmeére m¢taRifton Cefuntihe btk Peabdic Mabnenddr more -
more nmetals from Colum 10 of the Periodic TQ%‘F one
or n%ﬂl@%ﬁbeﬁwsor@ﬂore mestals framy olrmng of the Beriadis Table.1w
of t q&;{rﬂble or m xtures thereof, wherein a
nol a{ﬁ%{rtglt%:éo oototal Columm 10 netal to total Colum 6
metal is {b)oae Dmmgfb thetalnfiont QColifipn &M df the Periodit iTiable, one or more

contacti ng .copnditi ons suc hat the cru oduc

ot ORI PHIE Q5 TR MeGHS %91%%19%&%0%@4’ baiodio Tﬁqﬁ“e or
cont @itk tﬁe@e%f Clddpheh &R 4 mAELEh Bf Ntz{l\do'f&nﬁ ‘?Otn?é%l tb ?otal
as determ ned by ASTM Met hod D5708 . The net hod

cl ai @eldmmd mleaiil m it @ rangedram f to he; axid/ V/ Fe cont ent of

56 STt hpg forRhstReho Bet R oot s AP AR SF at most

9(% @€ the IPAN DFehd R bdkOR e @ Syifckdth TN ishs@eftminkd byME?IM'N’Iethod
the Ni/V/Fe content of the crude product is in a range

D66m 1-80% 10-70% 20-60% or 30-50% of the Ni/V/ Fe

2.t0 nt ﬁri]et m?{hogl 'Ag cl%{rxf%ie ilf?a%% 1 %ere]?@e ”i%ti 3)9 th% %A 3%1'5'% ct 1s at most

in any cru

509/$,ratgrlic%ﬁB(0%, 61ra1d1ﬁ>spl@mwthe T AN OhDQ0QORE. gr ams to
O 00005 grans, from 0.00Q000005 grans to _0.00001 grans,
3.0r meth@é@eelflr@?daﬁ@%ua Io vhgtsim thedrAteT Bre qpdepragict is in a

ragl\xﬁe fr&!ﬂel ?W 9@79‘%, §6 @b%? A 5@%yof%g PAR c&fghelcr%lge feed

rern nolar’ratio of total
4.t ot aThthnlel]nmi ab clamhal iniagy oficlainisahg BWheIBm the TaN6of t]15 crude product

The rret cl.ai 14, wherein
lst“ﬁér%’rg@ ﬁ@pg %Eﬁﬁ?@@ 039%:9% °5f@nﬂgpé%%ﬁum and/ or
stu ng?lﬁ@ﬂeth%@ as &B&éﬁh@ﬁ? o?élaﬁllléai E’(E\%éx@mafﬂé’ TAN &t Bk BRide feed is

1-15, wherein at |east one of
in arange from 0.3 to 20, from 0.4 to 10, or from O 5 to 5
6. A method of producing a crude product, comprising:

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

includes the crude product, wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed comprising one or more alkali metal salts of one or more
organic acids, one or more alkaline-earth 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 at least

one of the catalysts comprising:
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10 metals is nickel. 17. The nethod as clainmed in any

of clains 1-16, wherein the Colum 6 netal/Colum 10
woreaaloswas al yst conprises in addition one or nBCEUS2004/042647

elenments from Colunmm 15 of the Periodic Table and/ or

one or conpounds .of one_0
el enent s. NG i% OldPFl from 99&%@ Ofﬁofﬁyow%@% fyge or more
1- 1750nYRingd Of drieeorQidte %etﬂpfrém@élaimsa Sf tROPBYidBE Thble, or

addition an additional catalyst, the additiona
catahw@MEhﬁ@Kwéfm-pore size distribution with a nedlan

pore dia of at t e

he et hod ke 81 mPisunBRR iy CRloot L7 hENE PoliodiiaPl g or more
t he @nysiRnieetoresoraadit maﬂﬂfrbm @olﬁ@ﬁtmcdﬂtmgPé'rma@: T463¢, or

Is on or coupled to an offshore facility.

net hoixterss tegofatherpingryolar ragp of ﬁﬁéalﬁqlgmnvwen@alﬁo total Column 6
cont ing in the presence of a
hydfgéénﬂg%§?%g£5%§§+§gq a2§]?”ilod as clainmed in any of

cl ai ¢omtrdHit@, cohtaetingtdrditidng shidtethaicthepruds ip['tgiueﬁllidgiaﬁbﬁagcontent of
the crude product with a crude that is the sane .
alkgli metab gpd ?lk@}ﬁlft’ parthemgiab in mistpl saltsrQfiongan ppadgof aizlosso?o 7o of the

co‘fx{ﬁéﬁg 6f @kiﬁghﬁ%{al %g%ll?alhﬁg ga@?ﬁ%{fﬁ] qg ?%tﬁ%ﬁel?st ﬁg%?c &ds in the crude

al ns
fepcll ochegdin gomteﬂnff fdlcatiahételn addiakalireeat thmgethl &l metal salts of organic

hri cant s, rising processing a
s Semined by AST o BTN voa®i b o erm 29, 2a.
7. The TR Refodss ShahdEd c'leﬂmcd @Jh@}e%?the"ﬁ&%f &dfferdt BFalkah metal and

processing conprises distilling the crude product
alkdlmelrlagh dnetalt im moetel satts nbongauic stidk krathe cfudgqrodiesis azt'nost 50%, at

m-é-gglg?tg%] %‘gmgl% QP Sjgﬁlg %HVSPtgqf%ggilrﬂ‘éal alnd2 eﬁkahne eartlh metgl in metal

salts of organic acids in the crude feed.

8. The method as claimed in claim 6, wherein the total content of alkali metal, and
alkéline-earth metal, in metal salts of organic acids in the crude product is in a range from
1-80%, 10-70%, 20-60%, or 30-50% of the content of alkali metal, and alkaline-earth
metal, in metal salts of organic acids in the crude feed.
9. The method as claimed in any of claims 6-8, wherein the crude product has from
0.0000001 grams to 0.00005 grams, from 0.0000003 grams to 0.00002 grams, or from
0.000001 grams to 0.00001 grams of alkali metal, and alkaline-earth metal, in metal salts
of organic acids per gram of crude prdduct.
10. A method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that
includes the crude product, wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed comprising one or more metals, the crude feed having, per gram
of crude feed, a total Ni/V/Fe content of at least 0.00002 grams, and at least one of the
catalysts comprises:

(a) one or more metals from Column 6 of the Periodic Table, one or more
compounds of one or more metals from Column 6 of the Periodic Table, or

mixtures thereof, and
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(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 Column 10 metal to total Column 6
metal is in a range from 1 to 10; 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.

11. The method as claimed in claim 10, wherein the Ni/V/Fe content of the crude
product is at most 50%, at most 10%, at most 5%, or at most 3% of the Ni/V/Fe content of
the crude feed.

12. The method as claimed in claim 10, wherein the Ni/V/Fe content of the crude
product is in a range from 1-80%, 10-70%, 20-60%, or 30-50% of the Ni/V/Fe content of
the crude feed.

13. The method as claimed in any of claims 10-12, wherein the crude product has, per
gram of crude product, from 0.0000001 grams to 0.00005 grams, from 0.0000005 grams to
0.00001 grams, or from.0.000001 grams to 0.000005 grams of Ni/V/Fe.

14.  The method as claimed in any of claims 1-13, wherein the molar ratio of total
Column 10 metal to total Column 6 metal is in a range from 1 to 5.

15.  The method as claimed in any of claims 1-14, wherein the one or more Column 6
metals are molybdenum and/or tungsten.

16.  The method as claimed in any of claims 1-15, wherein at least one of the Column
10 metals is nickel.

17.  The method as claimed in any of claims 1-16, wherein the Column 6 metal/Column
10 metal catalyst comprises in addition one or more elements from Column 15 of the
Periodic Table and/or one or more compounds of one or more Column 15 elements.

18.  The method as claimed in any of claims 1-17, wherein the one or more catalysts
comprise in addition an additional catalyst, the additional catalyst having a pore size
distribution with a median pore diameter of at least 60 A, or at least 180 A.

19.  The method as claimed in any of claims 1-18, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.

20.  The method as claimed in any of claims 1-19, wherein contacting comprises

contacting in the presence of a hydrogen source.
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21. The method as claimed in any of claims 1-20, the method further comprising
combining the crude product with a crude that is the same as or different from the crude
feed to form a blend.

22. A crude product or a blend obtainable by a method as claimed in any of claims 1-
21.

23. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,

\

comprising processing a crude product or a blend as claimed in claim 22.
24.  The method as claimed in claim 23, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

25.  The method as claimed in claims 23 or 24, wherein the processing comprises

hydrotreating.
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