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WO 2005/ 063927 PCT/ US2004/ 042343 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT FIELD OF
WOHB03/0IENTI ON 5 The present invention general | BCT/US2004/042343

relates to systerrs nmet hods, and catal ysts for

@Y%gfjcﬂg ust ng sud%%ygAfmwogmgr%ﬁgggl ysc?’gUDE

I\/bre particularly, certa e od| nments descri bed
herein relate to systems nmet hods, and catal ysts for

FIECD'UR "SR INVENTIONDe feed to a total product, wherein
— the total proaudct Tncludes a crude product that is a

| | a?he grestnt iaveation geerdlyuethtes to 1stovps, methedsdandeatalgs e

t t hat
wearfipuli REE r iR ehmiouftnd il 3 et bl Wk e or
metHaEkAhBRaARECNBR pattivilariyg vert0m embodifivhes dtﬁﬁﬂ:ieﬂmhi’@: relate to
properties that do not allow the crudes to

systeges, Mol argd EAY%&)@FF@W‘?I%‘PH 9%%@% fgdie ﬂﬁ@}al [ product, wherein

v GETMEPTRE o e SRR e 2/ 01

and ha3@ne@de nate Piopefties e eﬁ@aﬂgmﬁwlaﬁm td the t'espbmwxefmopenyaif the
acid nunber ("TAN') of the crude feed. D sadvantaged
crudgfegdes with a relatively high TAN nay contribute to

DE%;@dﬁdﬁmﬂEgmxnem s during transporting

e di sadvant aged crudes.
Re @ipwdes theft haws aliecoranomeamsyitablef propertiesthatdmetgddwshe dudes to

v LT B L STRSEL ) 3G B e commonty

refereél {0031“ARadRRtazbd Biude®t al S miy be used in
transportation equi pment and/ or processing n“ilg'a-'xpnent

ThPissdzarsagedorudesinay- inelude acidic companenss tb@hcq ¢ tosthe total

scid BBt TR0V a B RRTGde R4, Dl prad iy B o reaiyely high TAN

may l&@htribﬁtdi@%bfrﬁﬁbﬁ of mérdthaponsishiuting aransiurting arciler pecessing of
may, i nvol v ddltlon of co .rosion inhibitor

the dd$a§H%Nt&$ﬁd mlgmglﬁgtst dgﬁ@k{atg?aggg crudes may .
invoReUhERRdall &mglﬁt?ngjé&tﬁgm B \thh‘yQﬁ%us bR, Uﬁ?en@ftely,

corrositon’in S may n arfect equi prent
corrosi@uirdsistant netdsmai be osadde sranspodtation eq;apmgml r pfocessing

can R R LS Bl 956 o SRR Lpense, o

thus,(rj {88 nglI6F coﬁ%@i&nt}bﬂﬁ’tanﬂ B8l 5 efstib@ el ?ﬁeﬁﬁﬁﬁy hét Healesirable.

fficult and expensive to transport and/or process
Anot!lsr mgtied te inhikih eoroesion may invielveaddition o4 ¢oapsien bibitogH®s

i B B oA g g e

The s dtofbioh atibitdrs fedy, negativedyEf st qupmen&;sed hepreces the crudes
adverse effect on cat alg%sts. WD 2005/ 063927

and/picthe guplify of prsivets profuced fram the emdss-udes may i ncl ude
r ekﬁ‘&‘d\éﬁhyﬁé& & 'S?ééﬂgént% 1 g?é1¥ 1@0&1 6‘f‘fe§1dué OSuch high

., vanadi un an r|n
leveRrod trmduertgnd)fo teudiffiontiaé expansivalio transport and/or process using

conventional facilities.

Disadvantaged crudes often contain organically bound heteroatoms (for example,
sulfur, oxygen, and nitrogen). Otrganically 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
woodd/ogsune of the catal yst. Such deposits mapCraseaN4m42343

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

f qm and/ deposi t : ' .

r ARt SR tey TGRSR HER 3EBR0R of Bckoftaminants
for exXfmpld)@ideR Vaadiem] egdoeirai.eDuting peicabsyg of suchicmidey, métal

a catalyst contaminated wth cok? ' erat ures

H
contagripenteid eromaguRes at WERI FeRfamImay P HEEPRH Gty Sutics of the
catalﬁsg E)l' ¥ thy v@g‘}oi\gn%?g glgyc%tcalf‘ﬂd 9¢n Sﬁﬂﬁﬁs iR§ cadded deklind fh the

eriora vantaged crudes may" i ncl ude
activitgbfdhe chtalyget al salts of organic acids (for exanple,

gg(:_: é:l%ulglw %?%%?? i %2{]@%8:‘%4 gr; ng’taolg{gt? S%B '\ész%%:rgpllggﬁ%?@?%g processing
of di%al’:l%}l%ﬁ%ﬁi/cﬁg.t g%%( BE LORS 1B Ye SRR He @Ayt REORS 852 catalyst
or exanpl e, esal ti ng

nd/or acid washing. Processes |,
contaminated with coke oHigleteetperaturss nseshduringareggentiongoay slie diminish

the adfiaiatene Gelplig nrid s e cwalSERMteRET " Whi o
t YDisgdlahaged BREAES MaRSAcluddRietld Birméthl silts b ofgaaic dchds (for

catalyst, netals in netal salts of organic acgids.my.
exangls; osleiuny petassium: ansl/onsodinmo i Metals lnmfgal@ékt%@’éwgamc acids are

: , ; . _
ot 3 o s RS by Sk sl o cxampe
desal@ing eid/6r adi@ablingn netal salts of organic acids, at
e S b ERF G e G2 Sl
salts ?jé{)%\tsﬁ'c\é@id)é aﬂffgsérﬂe I&@é@aﬁ% L] aMPYRNMAIm, WHESh typically

in e salts of organic -acids nay cause

deposiapead tikeaxtérnalaniface of theantalyst tmetaldiis avbial efprganie eeids. may

depopabrerertal S iR st uiey BiPeaR i RAb A B et erly o she top of
the cAM¥SEREAC AHeQRboSE oféortAAmhnd; P dxahplRPmeils i@ sahebf

gram of di sadvantiaged crude may encounter problens

orgarﬁig ecids, abthsdep of thy. capalyshbgd sprcrally trsnliv Brasdnmgase IypEFssure drop
[l N .
o ThE ot B, OSSN Ay 0K Bl SRSt 2l g

saits X bebahicAide m=A caxebetdpid demdtivatiorosf citalysts.med by
oxidation of ethers) that are difficult to remyve from

t hPisdvamtagad erides mayinelyfe AREARICHRYBER FOBRYHIHn drgatment
facilﬁéé‘ih% e %ﬁéﬁ%ﬁé@&ﬁ%@&%&nﬂ@ g BRYSER ddnteafb st 143t 0.002 grams

ansportation sadvantaged crudes nmay .
of oxygeh petezrivy i diyedvatesged crade inyy enccombes problsthe during processing.

sSSPt i oA PO g i
comlél‘ﬁ.u'ﬁf| ff@flexaﬁﬁﬂé,il&%ﬁ% la¥d/o} adiBs Brhied bR bxidatioif hieohols, and/or
esulting from cracki na_ka processes are produced.
Ly

acid¢-fprmedyby exidatioref ¢therspihet eresliffigultn rerpovie frora 4hg tyeated crude
e : : j _
andy R o et o R e bpREh nd MR Mty Bl 1o

ORI AGRRL7 PCT/ US2004/ 042343 from form ng coke.

drogen is costly to produce and/or costly tQD
t raisggmﬁaged crudsampasrinclugde bydrogendeficient hydfocarbons. 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
W012865463927t y tends to result in phase separati ®CTIS2004/042343
conmponents 5 during processing and/ or formation of
ek Tonectrae|-% fPER
ﬁomslfg\qﬁﬁgg g&%og%nglg%&?b%nﬁggom de) . Conﬁent ) rtto treatment
famhpxemcesses often | ack the ability to change a seI ect ed

ﬁf??ﬁa‘f n gn@%%%gg '\f/?glg ES‘? %gg‘b%pﬁ%& unfg I%ﬂtéessmg in

convgﬁtﬁﬁﬂl’ BiRR dCﬁfd\é aﬂfﬂ& texdBl r@sulﬁﬁrlﬁhﬁw dePRAkion of components
processes often the abilit significantl

duringgrtocassiig\nnd/or ﬁmniatmd@%nthgedvlc bm-dmocmﬂtﬂ (@or exanipie lwdmgen

on| hangi n by a desired anount the content
suiﬁ%q,wggqrt%d%/?aa ﬁ?)s (such as sul fur or netal

C obEnfiahy] prockstel BRetliaslodNaatiRgAa8 chiniEten seRARI property in a
rocesses for inproving the quality of crude incl ude

disa d@l'iaggi erud¢ withont also snmféthbrm ség@thm@me@hmnéhe t he

aisadRadliin %Pé@%ﬁ?ﬂ%ﬁﬁf??%gﬂkﬁ%ﬁ%@&%' HolPh ik ho Byt o

signi@iesiftlyareducel THN &R 8 disaddntapedficridecthile) gt @ saA\tang, agBochanging
crudes due to the costs of diluent and/or jncreased
by a depized atns»uﬁfaﬁhe rentepof 4:3“*8115‘-‘@&%13&’#{-‘% Empchag geldur ofmetal on |

aged crude may, in sone
con%ﬁn%%l ons e%rag{g s g%i ity of such crude. U. S
PaBeng pfd@esseﬁfoS dmipi®vyihgtthe Sualityloficrete intlude deiﬂg a dd@ertdo
. rs, et  al 20, 6, 063, 266 to G ande et
dlsafgeﬂ%tz edsgrudesgo b o weghl percest & LAMpEEeRty oRRibHne tythe
etxgpré?gm@ 9A3d?in§_ Bf&Nt Sh@beval, gr_méraﬁ? ln&@@e& osts of treating

Tr ac and" 5, 851" 381 to Tanaka et al

. disadyestegédrearudendue ds thsroosle of delnewh atlismincrensed costaitkandlertbe

disab R ES il ere At En o8 B BREES Tttsar®tSd R0 Y nspme
mmaholﬁa,Hadeaae@iabmﬁbfsdchcnﬂecause of- many of the
" techni calhﬁrob ens set forth above. 25 In

di UstiPaieesten 6vAIN5d to SHahalir gt ala Sz Thaiduio Meyess et al
6,06 2060 Glafie ét[)aﬁ"f 5%’3"3‘6&% gr’i%{ Me'symhuﬁjhtyﬁ\éar etal;

t’endency etofre Unsta Ie uri ng treatment, 3/
5,891 @d’sﬂjmrihychte et alQISRTHE36eb Arached ot dl 2yl B6D,381 S0 Fhnaka et al

descxglg%ﬁé'ﬂ\upe A Bgo%{eslﬁ;g %%gmat%lrgg{ll Rg@l o r u ndesif grkl)llse The processes,

systeHR0gRi Eﬂfﬁs GEABRRIER Rest Eﬁfen@s?( ﬂﬂﬁkﬁ‘er h&R3iHH& applicability
or gani cal bound het eroatons, metal contanm nants,

becamceﬂmnbrmfmtad:hm@ll pmbtﬁﬂnsaetdmglanbweacu ds, and/ or

o i 5 RS TR S G PRSI oS gt

relative§HiFIETAN, a¢drdehdyerd betdifik Wik Blel di€hg mﬂnefm I dndfor@nendency to
decreased catal yst life, process plugging, and/or

consyume Felatively laszeqenaymts iy dregendivring greatmera). rfather undesisable

propélﬂﬂggr 121\(/:1u§e ?el&t?x%ﬁsfugﬁ aﬁ{oHﬁ%omd %rﬂpecéa ?%Hﬁeﬁél(ﬁ}%ﬁgm{)@

residﬁe; mrgmﬁdaup b@ﬁncﬁhﬁ&daﬁnﬁa@m @bhigfBndnd, memﬂa tremptab saltstof
V\g 2005/ 063927 PCTI US20041042343 .nore

orgalae §91F1&B‘P %p Piﬁﬁ@r"thé@en CORAPRINAS). gPuch HSOE‘P'B?ﬁ tend i gause problems

e L e

decraaaecbcedalgﬂdh\f@ pravgsschlugging, 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



10

15

20

25

30

crude while only selectively changi ng other properties
in the di sadvantaged crude. SUMVARY OF THE | NVENTI ON
wb 2005827 0ns descri bed herein general ly rel at eCIUS2004/042343

systens, nmethods and catalysts for conversion of a

C o (
more Jesbic Fihetidy nThGEE o126 RSitGl AR BicnBlni O fekhiiEol need for
systegidsmethod€ ahd/oncatalesis thavean blemgk selatied pgepeetias| ihyn disdaamaged

conpositions that hayve novel'@ffxgﬁgé ations of

orude SRR PY e A ANDEDE I AORTE] Grige SRAT P Eed

SU W@%"Hﬁ%ﬁ Oﬁ‘d met hods descri bed herein. 10
| FTIVETt 1O Pr ov a met hod of producing a crude

pr bstertions deseribed hergin gemerallyotlategiosystemdcmetheds and eatalyets for
. ts t t ot al d hat .
com S S AL B s 27 R St B o
emb(?cg%l%ltﬁ,' foldndinshble g?ﬁt Irdenfordtbséitddheldia alsotdeBeily Qlﬁ?te to

aving a TAN of at least 0.3, and at |east one of
compdsitions that kmenovelMiompisatimsof cempenetits thereint Sush epmppsitions can

medi Qre.dianeter in r e fr 90 A to 180 A,
beo‘%?‘flff?g’f g the Si’?%%%@@ﬁoéﬁtrhgf'c&}beﬁ 2% of pores in
t renddbEntivhRowiss d mBTHIdVT phedtichip @crdé prodiudtedbprising:

wi thin 45 A'of the median pore dianmeter, wherein pore
contasiting a ¢rusie fess with an¢ or morejeatalysis trprodnge atotalnvedys ghat includes

the e PRICHE MRS, RS b AR AR o 35 S 0 Iy ePe,
the cpddetfbR] 1y T AR ameased.p, aiMtileastsne ofithe catialysts Haying a pore
ASTM Met hod D664. 20 The invention

size e SHOR T P GURATIRPTR CATRIE BT8R LOBCIAS 1A] A With a last
0% Al A 5 ok i R O i ol e
produce a total "pro uct

at 1ncludes the crude X
withjir 4504 of thewhetimi pore dinrmeten svhereim pote size distribydonisrasxietermined
101, VP .the crude feed havi TAN
by AR Biethodo4tbos aq nbiotling Sonfacing cofifiofE iching igbat
prodB&@Has & TAN oflitShést D096 SNWTIAIN of R rad feed, avitbréiel AN ivds

at least 90 A as determ ned by ASTM Met hod 25 D4282,
determiged breASEMIMethodR6G4ng t he pore size distribution

hayj n er qram. of I . N
oA PR ot 0P Y SRS corising

cont&@ikp awhdiz feed aith vhebeshods catalygib to pfodicd y dalproguad that includes
m xtures thereof; and contraolling. contacti

the czudeqireqush svhetrin therapds produet g e tile. 4t 23 °C 00 104, P,

the R e e PR U oph 3, i gne G AR Bl b sice

distribution pithai mediampore tiansktef offat dehst 94, as detemhingd byl dHTM Method

oo B e B il 8m, m
\ i i d ,
0.0 i 8 . IO i st 3s@poss

calcwiated agweighvof molyhdenugn sir nixBiresibercof;andicaniolbipg Aaisting

64, at.least aone he d
concﬁtil% sa@:stpﬁ ﬁf;p.lglﬁ Prg t%a%gﬁﬁ%%ag&éosg ?g 'r/f'e eﬂ;i‘e OE gﬁ@a?f the crude
feed! WR&EEInHION 45 as dbidfflinddOsy ASTRR X106 0684104/ 042343 as
determ ned by ASTM Met hod D4282, and the catal yst

haThepvertionsalscprovides amathodek profucipg AgFIdgpRAUShCopprising:
contgcﬁfngg:&g&c?el fgeci HRITORE BP{H&@ c:&glygtg% BFJdLQQL @otﬁ%ﬂb&uct‘ﬂ{ﬁ 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 mxtures thereof; and controlling

W@ onsHe3i2ng condi tions such that the crude pro@@TtUS200/042343
a TAN of at 5 nost 90% of the TAN of the crude feed,

as det\@f:vené vk i Méfod Qszﬂaﬁ&ﬁle%g&ysgﬂawguxgé ROB@% dGidieution

al’'so provi ’a net ho g a crude
compfikingwaé or sREPMetlngom Coburhm 6 tof ty Raemchd dablegonaitthoxsne

comppyRdS o8 of %'@Q%E 0%518%@?& Biec e ReRbdC dabiat Sohiures
1:herec‘)fS &*n%‘égﬂﬁ'@ ns sB80ha: HklerYi@p ro@lgcttﬁlﬁ a TAN of at
e feed Mravi ng

at least 0.3, as determ ned
most BQ%ASW TANethOatde f@ddwh@reml BANtisasaetstmiried by ASTM Method
catal ysts conprises: (a) one or nore netals from
D66‘4€:ol um 6 of the Periodic Table, one or nore conpounds

riﬁvéﬁhoﬁ‘ﬂfs% prENiddsS thE@Hd @bﬂdﬂﬁcﬁg@f cridd@pfddutt) Bbibiprising:

Ta e, or mxtdres thereof; and (b) one or nore netals
contattingn Guile ﬁcedmtbom ¢ren¢re catalyists to pr@dece adatal prodwet at includes

the iy PO YBerrib e S TP i A A SR B 0165 e,

the cﬁmé fded hating TEN @ Eﬂ'eas@OBl;l adetéinibéa bytAQSTMththomdmnand at
metal isin a range from1l to 10;, and controll@lE
least mwfatb@ ratalysls sampriesss (a) gasor mare metals fpmdeo thg Periodic

vk SR P S P

Tabld, By Sivktues tifdreat; add) dasoemortrheals cﬂromr&dumnri@ of the Betéodic
e i o SR e e
Tablé BPJ:.H: fcéﬁﬁj@h&[eﬁqﬂﬁélm m fo?tataa '(f,%hﬁﬁt’ 6 ni¥iA4y Edtal

|qU| m xture at 25 . MPa, the crude
Coluﬂ:aédnttalmsmyaaan@&lﬂ'om 140 10; eaadtcomm'llmmntahhnm pendionprugh: that

the o i RGN a5at mgr o B o TG e rqelypbio TN

isas@et&%nédEPA@mM@lﬁcﬁﬂBG@f one or nore rret aI s from
Col um 6 of the Periodic Table, one or nor

c &mdumoaml@m‘aﬂe%méthﬁépﬁp@dwm Wﬂ?rﬁw@uﬁ"ﬁ cempprising:

o 45y 5L 3 e gt

the crudle pfdﬂueﬁh&\bwisﬁ ﬂﬁmdeq;rodmers adlicanidl ahixtere ah25 8Gand 901 MPa,
the crpdgficcipuinedy TAN, OF 2 FBHA S, A 15,00 O AR COrbTine: (@)
a ﬁrs%ﬂfﬂgfl E?rﬁl c%taiﬁs@ﬁ%ﬁ?é %Ep%l@quff fir8e catiSsd, 6dhr0.6001 & 0.06

as wel or m xtures thereof;
gramanfl one ot mokd mgﬂsa@omd}rﬂm 610§ thedRedtiodio Aebleyene ertaere; he

comppiox pEhag o iare Rty BPA Pl § SR EPHbR Talife, AR o

wmgﬁﬁim@éialD@%ixtﬂa@ tlie'i’é(ﬂ*’EﬂdQB) @ée&@n@ el i th@sevahad katalyst having,
onposition, conprisin one Or nore netals from

per graoh o secndeatalyel, Hleass 34%8 gmﬂ of; orm er Hroreicials BRpuelyE 6 of
f. t i1qdi
v Yo . B o b3 G M e Bt
Pt Bl SRS G ol esmiopirrianl
alum na _con
contasting eensiitiasrs syeibihet the crdedrodirct hagen o P%W@'ast %9{%&%9 TaN of
the cfildE ffée%%v'hgﬁin PRY WOEHGEMihAPLF AEF VM NIeMBd Db6ROT € Si ze

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 Method D4282. 5 The
wOnResws3aan al so provi des a catal yst conpositi OPCT/US2004/042343

conpri si ng (a) one or nore netals from Col unm 6 of

v g R S 3 SRR

materﬁﬁl%dsl&e@nﬁﬁbﬁﬂﬁ@i—ray(dﬁiﬁammu mndmhmnehe edtalybtzhas agpoee size

t heta al um na content of ié 9% %r ans, of .t h
distribytion Wih pate @ﬂwa@ﬁfﬁb “6?1‘% Pidyias Uglermgined by;
Methgd[ﬁ?.ﬁ?y diffraction; and wherein the catalyst has a

pore size 10 di stribution with a nmedian pore di anmeter

ofThetinvemtion aR8Providens cdtatyest compdsitipn ASTigrising: f)dne or more

me D%rﬁ»?i Y oL BRBERan g able R9Se Haitre SemRsmHE E are o e
omoﬁmﬁf 6 bf'\Ge B@ﬁbcﬁ@l 'Iﬁblza&l ﬁixtﬁfé@ tlﬁb"r Eﬁe? aGRPPeY Rfbferial

one or nore netals ron1Cb um Per1 odi c
hamn"g'attheta abmeing content ef melcaat 8. lf gnams@ﬂthm abmuna pergram of support

ot S S SRS e R B

msmﬁﬁﬁﬂd%ﬁﬁ a &ﬁbaiaﬁqfore dibher S£RPIRE4t 25014 12k detchaifed HyASTM
theta al um na content of at |east 0.1 grans of theta

Method 4282, per gram of support material, as determni ned by
f
b i Blay ol o8P prfie R Suboliifn"rrtiily: (98 or more
metal:ii_ hﬁdn?@&lm@f)t oﬂhle Perickiit Eh]glggege ﬁye?ﬁ?gﬁdorﬁ@tdmgﬁ omi 2 ma
e invention_al so pr.oyi
metalg from (elumn:afihe ?Prﬁgdlc Tablgnrng ﬂ@mar%@ﬁﬁé{){m oligng ofthe
Pmogﬂrfabfge bik 31{ ﬁSmeHﬁoﬁnd‘sL{ﬁm tdr'fﬁ&@'mé’fbl%tﬁ&l‘? Colfi&{ 6 bP'the

uppor conprrses theta alum na, and one or nore
Periodic Tabie, oetiktares tepscifs(b) g sopporomateriab having althets alamina content

o GRS s RS T o e B SRR By o

- diffratBéh; %nd%e%lff tHercafalyshriseOdoreReatdidtribatién@ith henddigt porgS

al un na s%port/rretal m Xture at a tenperature of at

dlamq:tga@ﬁatm Ayes detsrmingd by STWEMefRoskDAZfer ei n t he

oo R P aps spides 0 bk e TR

combﬁﬁﬁ Mepdoecwid 88or mbre maxBiItd fortm abqqaqnt/m\etaﬂmxtaxe, wherein the

od _ of produc:| ng a catal yst, | i ni n
suppart gqrfaweﬁ thtta HlumHe. B OfsF Teke.afdhe ngleff@# PR risicg bad of Hlore
metaﬁ%?l?bulﬂﬂ ﬁbf ik )PEHBtﬁc T\Qﬂ%r Sh@ of IBre SRR bE one or more

onpri ses eta al um na, one or nore of the netals
metalscfrqm Columgn Hafthe Periudie Tableabsmﬁxtums @odreofiy heat dicating:the theta

Periodi c Tabl e, on r nDre co £~0n [ __Ior
sl O S B AL 8 CORPrHLT St R gtHoh 240 oA B hunf T e
catalfﬂt,@h&ﬁﬁ tﬁé‘&"taﬁ?sﬁ hashz?ﬁéretsfz%&hktﬁguﬁ&?wﬁth%trﬁed@i Sileameter of at
port/metal mxture at a te rature of at |east 400

least 230 é.pas demnmmgi yhaSEMAdethagish 27 PCT/ 1JS2004/ 042343

o S EtieB AR idP huiRhRe ST RinR Rt Gfnoriing:,
comb?ﬁﬁg Asufsorteiie bié aratloreymASEND Hii e dufdb2fRetal Bfxture, wherein the

invention also provides a nethod of producing_ a crude
suppgst eemptises thetgplrminggand one oxr more of the metals comprising one or more

metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta
alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes 5 the crude

worese6927 wherei n the crude product is a |iqui GCTIUSR2004842343
at 25 C and 0.101 MPa, the crude feed having a TAN of

east 0. 8!

catal 3, viHRED 1% el b ore 308 dfSriblifnf AR sk cant e Rcfeter of at
least 230 J&e@sdetéﬁﬂndahmsmmmmmm ASTM Met hod D4282,

and the cat al yst havi ngstilh(i g sj ze di tr| utt on

c OFhsrinwantign else a0 AfeHR T REPIOFECIS &GPES ROFltt Copptising:

t afofat Atisicludes

contagﬁngggrgﬁg?%erd %gﬂnéert a c; ﬁglﬁégl(iﬁﬁ%wg of t Peri odi c
the crhid® beoduck; wlmeirumeemdeq:redﬁct isanlitjuid omiktuse b 2@°C and 0.101 MPa,

the cROT RogEviE BN oS gbirem 0.1 ablontarsror SheC s B by A bre size
distribEESENth ﬁ% Sagl fore BahRicForadehy 185 TR dviictrontinedty. ASTSI

I'nvention provi des a net hod of Brodum ng.a crude )
Method @282, mldah@catalystdmmgahﬁmlsﬁg disteibutien saraprisipg fhetpplumina

or nore cat i,n t

and iy oF g o0 et B R R S 0aR SRgs of
one d}&&ﬂe tletal MIBRETSluind® SFthélPerdddielTablej 6r Mixtings lthbrmf;(and e

at 25 C and 0.101 MPa, the crude feed havi g% % of
contratlingeantactingconditions suahdhathe G 3%& rﬁ‘%gﬁ P0% o

the TP A o Sy i TNy 88 caPﬂT 3y AT Pleuk .

Si P iv&dtionlildo @ovides mmaﬂnsadxfpmdamusg a ciuderptaghuct bompn sing:

| east 90 A as, determ ned by ASTM Method D(ﬁz&gy ource to
contasing a srudereedwite ane a%mpwﬂ@im PTESEnGe hs
prodﬁ#écn{]tﬁ{atf' ﬁfﬁ@% iHAGddY gyﬁﬁeie Bciuet, Wiiréih tRd criBs brod96fis a

e cru and to reduce a content

liquid niRiugedti2s °Gxangdn (lovPaj the erpde deardoavinga Tadhof pldeast AS, the

duct h t of 0% of
erud el Bsfipg o ocutbnnitat of sl dest 0 00T krfhs Gl BEA peethilof crude
bid &k chétﬁﬁ aonedian ,
feedf’azxdggfegﬁé{ﬂél?%@}]l%caby ASTM Ei od E385. 2gﬁﬁga|hnven{;1 olr::ore
diamates of grlcasm a@g,& as detetmained by ﬁrSEIM. M OﬁDé?ﬁ%I@nﬁ‘r@&

cont%c%{ﬂglc% Jc'}& ?@1@9‘%° a pr 8%1%‘3:1’( at |nc Sl}giqegiaz&%‘Dgt

90%th @hecg Amtefma@&uaé feczsg\;f%ﬂeto gedébig Tml\l/tgﬁt of argamit: oxygen containing
iquid mxture at a e cru

compRuklngch e sroge Prdsek g an ox gk ettt oL ot e e B fhe

oxy%ﬁ gﬁt}éﬁttosf th&Y ﬂfjﬂg feel SWvherin®FANR s @H&Bﬁiﬁwd %fr AﬁaﬁlMethod D664,

one’ or noré netals from Co
andbmeﬁeolﬁemtlmdzdbt&‘ahh@ibwﬁsmmcsi E3¥pounds of one or

tals f Col P di .
o The eaionIsGBogHEs beluiat Prouci p Gk pEfRisE gpmprsing:
cont?&ﬂlg%ﬁc{eofe}zd Bith one B Afotd BHalgRS € podnse & bl prodict ghat includes

our space vel oci ty in a contactin zone i S

the unutterprodlﬁzl,lwheaeld ‘inerude produgtrie a lignidymixture pARP SE agd Oy MPa,

SO e o DS AR ST, e

granP CHEPA0ANQRPE 1 grhhie dfreiSYrinidreahatalsfrony Cdbanm6 of the
nmet hod™ of produ0|ng a crude product,

ris
PeriedinTablei ong cx moere gempeunds Wi PAC OHROBS ﬂ‘ﬁiﬂ?gg %t(lé?qg@f‘sﬁ ofthe
g theftfi
Perigg TRRE TR o HUA! (HEaE BHEEG LS nfleOt AEE ouidllie
cont@étif@eoRditids suchshat a liquid hourly space velocity in a contacting zone is over
10 h%, and the crude product has 2 TAN of at most 90% of the TAN of the ctude feed,
wherein TAN is as determined by ASTM Method D664,
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liquid m xture at 25 C and 0.101 MPa, the crude feed
having a TAN of at least 0.1, the 5 crude feed having

wea 2enslo6327cont ent of at | east 0.0001 grans of P@TIUS2004/042343
per gram of crude feed, and at |east one of the

oty PSR oVl 3RO of O RcHRE & chud ;AIGR, Ufprhing

contafting@éradeiicd |vﬁtlf dﬁé}[ﬁr Cﬁ@ﬂrg patalysis ﬁ1|1 ltﬁmepreﬂmc'e ofla hydmiges source to
or mxtures t ereor; n contr N contact g .

produge,n dptel RGus thok inchisles TR VR Progus AFTR M he R Rradist is 2

liquid Iﬁé&gk! Rt é‘:ﬁ%’ aﬁ%‘féP M2, edEQReRePhaing 3 BONGH af Rh& 0. D the
inni bt p

ase separ ation of the crude feed during

crudedost kevinggsulfur gomnteniofiat legst<)200d grarns of sylfinpenigeam of crude
nore . contacting zones is.aver 10 h'1, th rud

feed, B edst HBR/S i SRS SPIBTHE £pe S} metls TP Loy Gof the

Periofic4%61e] Sﬁ?or%gl@‘% ??%Hﬁ)o QS oRlE B Hioke HRYALD o SBlum 6 of the

content o % of the sulfur content of the crude
Perioflie dtablenbembitured fhidrécs; anst coptrelling contasting\gmditipassigh that, during

D664 an ul fur. content, i.s as deternmnj S .
contafiitin i BSRAFA VBRI ROUR D gFoasian & spisgd g 0 itlbis phase
separfor QRS 6fubE fdd EkEg comtaciig liquie MButlyispase velouitytiatons@r more

a crude feed with one or nore catalysts in the

contaptingszameeissiven 1§ b ctbe sruds arasigsthaving e dAN of pimasi 0% of the

t I oduct t ] § L 70 '
TANof R sl orp B 3k i B s BRI 70201 RR R e
sulfuﬂ:hoh%t E’Pﬂw cﬁ(ijdé ffBéthaﬁhaiadm TaN B detbirm@;wddmyﬁASTIghﬁIeﬂmfdﬂﬁ@,

that the crude feed, durin ont act pt akes hydrogen
and Sﬁlﬁﬂé@@né@taééeme@@ﬂmw&dg?séﬁ‘ggg' separation of

t hﬁle.cig{f@ﬁoﬁ aRd ?@Wi&%ga HOBbR6F prodiSinkA\@Hdd HrodatsS Somprising:

provi des a nethod of producing a crude product,
contactimgs tmide feed witinorsodrimaye zatalystidn theepresgnch off pgzasepys hydrogen

t he presence of pne_ or. nore catalysts.,t oduc
source & BROCpechitatal Praset fbatingledes the sk pRdst Whiepts g st
prodich & LHMAE nREQAE D5 1°E adl0. 101i MPa;Hnd! doherollingZéontacting conditions
0.101 A, and controlling contacting conditions suc}

such thatthercradedeed during eenert) uptaken hydrogen at 2 seleted Biete Whibit

fir .h n iLipn and then at a second
Ph”%%f&%&&%%gﬁ%@ éfég%%{(dﬁr&g%%{ag first hydrogen uptake

c Oméikihirémiog lebg:rﬂﬁﬁésgf lﬁethodrl] bgpnoﬂhﬁngmdﬁjk ploddcty gfpprising:

upt ake condi tion nd net rogen _uptake in the first
contagfos & GeHe fisc.ih hyciRgs R dhe BESB6, DF BhF GRS PR ES 0 Broduce
atotag DRI En R in uﬁés %c@ﬁ@ gfog%@{nh%ﬁijﬂﬁtcrﬁaé(ﬁx%ﬂﬁgtfiﬁ aMquid

cr el[ow 1.5, an of

easl| ng one oOr nn(e propgrtles
mixtirbat 25 %@ and 0.4 4LMP A ed gentoelling consactimc@ghdons|such that ths crude

I he respective one or e,.propertijes of.the ude
foed fs SORCI S RAGHREFD 4 B EG bR BT an ke RRtiicp Bpd it a second
hydrdYeRYpeke Goifén) S RfsORMRbgenGRiEke i cOnafion Wedi} ditferdd@ fidm the
crude feed wth one or nore catalysts at a first

seconddmdeegenwptake sbndition) apg nefdmdrtlw@n uppgaker ingha Ges hydrogen uptake
cond FRTEL b1 B Gofof R AR s b,

decrelaéiﬂg beloW X5 Uind ok of Mote plopéidoaf thBaruddisrodustdhaizey at most

2005/ 063927 PCT/ US2004/ 042343 _f eed_ havi ng TAN of at
90% relatise to the respegtivorpne o1 mems granseies ofithecrgadead ons such

P 0 S QUL e bERAI S e ol B0 hoyiling
contactigg & ctidle fepdoslitic bndramere EAMlyets shh firestenipotaturelfallowed by

the TAN of the crude feed, .
contacting at a seconc{ temperature to produce a total produet 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. 5

The invention also provides a nethod of producing a
wores@eesgzoduct, conprising: contacting a crudecTasdoodes2343

with one or nore catalysts to produce a total product

feed e nr AN SE R, 145 35t GorPloRid chneat i Shfailifs fch Wt the first
contdoﬁﬁ% eemipteathiRgs aflexdt 30 °G [GAGT hen e deeonsd céhtdtinghempératige, and
feed having a sulfur content of at _|east 0.0001 rams

the cgsdequpdust hw TgNa}ﬁaémOé#SmS/e relating todhe TAN pEthsicrudede

nore netals from
Whe%{g\er‘&ﬁtlgw‘?&%ﬁﬁgmg | g| ,Gbécﬁe or nore comnpounds
of Theiaveritioin s previdesa frfeﬂ:mﬂ(dtﬁ' iprrduciigd ciude pReluct) doprising:
Table, or mxtures thereof; and co trolli

contacing am%gfe%m ORe AEMETRAHAl LY (OIS Al !agmﬁyeﬁ thghipcludes

the oot Trber s sile gt R mbiRa B 257C 4F0 g P
the cridetfoe lmwlixfga T ADitfint least 0.3 tbe crudelfoscexying hanlBircoisht of at

N Y T ST e T

com r‘g%&ﬂe%} 1hre eI FbRFACoRmER bR Pteneale%meﬂ en@oﬁhafée

ct conpri si ng: cont act | ng a cCr ude
compmmés of onmenqramlta}s from: Golpmodfafshe Perodic ’Iiabbd gcmlxthm

therepf Byt S5 em i p it eRpESHSEs st s e BrOGRLBE A AN of o
mostf%%i ofie TN of thdkinge fadd, hd e Bude hﬁ@ctcﬂabl d%uffﬁ&fbntent of 70-

ving a residue content of at 20 |Least 0.1 granms of

130% egtb@@elfpwon@awaﬁf e crydgdeed;, adgreim AN is %é@&qnmmé byt ASTM
t
Meﬂ%?ﬁ?ﬁf% %Ho/sfi&@ﬁ g&ggéti O!Eﬁ”% %&ﬁﬁb}ﬂ%@ Wﬁ%irl %d bc onpounds

of Thelimveritionis® previdesa frethod Gd iprodncihgd crulie pReluct) domprising: -

Tabl th f d t I ]
°°nt%96lﬁs g&wc{?gfm %ﬁﬂﬂfl P%ﬂrsmg{?iq%%@{] Otncig oy 'aﬁgaaiyet thatincludes
the cﬁldyﬁbcﬁfct FherdiB He 2006 Rbdidi & A M mEdARe 6f 241€C hPY.101 MPa,

he “crudé product has a residue content of 70 25 130%

the cnidetﬂmi hayingrEANmftat eastdh. 1, ithe crode feedfhewing aredidub cordent of at

east M s ST A8 o €5 R 5N AR e Pros Bl e

comph et ndré encld] O FroACSolamiN® dFake PEripdio dblel anaoxcmuﬁe
pro uct conpri sin contacting a crude feed with_ one

comlaﬂlm pkonear anare metaly fromforlamns af she Peripdig Tabley prmixtures

e B BSR4 o B R ot

most&02lef ﬂleém}haﬂuhagnnkfééﬂ tfe catidd pradtictthai a rédidueccontbnt of 70-
Je hayi ng a VGO ontent of | ea 1l grans of

130 /%/e%iﬁéw@}w@p £ 8% the enle deed. A BERELAN 648 dpernRed by

AST Mékﬁbﬁtﬁéazogﬁﬁ fe&%igg g&ﬁ&n% aé@é’t&rﬁﬁéc%f AJSWM&H"DS@W

the Peri o one or nore onpounds of one
or Theoineentiznals frovidesComethed @f pfoduhmgl%@ud@pmdﬁathnPMng
Xtures and con

h f: t i ]
contdB}jie icFidls SRl i ST PAE SelheRs tBriadOce o il BRougf that iggludes
the cRidéBraRb iR A ﬁe%@dé&a@mm.ﬂﬂﬁﬁa mifREé aPPYA®ind 11201 MPa,

TAN of the crude feed, the crude product has a V GO

the cugefeadt hayingaoT ANt tenstiOhls theamudefieedriavisg 2 X6 Quoandat of at
teast R BH VERTES] Mo FP RSN alePatHBal ShE PRt

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

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

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

crude product, conprising: 5 contacting a crude feed
W0i2005/088%270r nore catal ysts to produce a total POTAER2004/042343

that includes the crude product, wherein the crude

mosf bt g of bR HiR e Bpocicli o GO bl of 70-130%
of tHeSAGO cBARNDST the ervda Feddy sidwhereintW @Oruhtest ishy determined by
nmbi nlcgﬂéa support with one or nore netals from

AS]%SMQWP 30%he Periodic Table, one or nore conpounds
of g,ﬁlv%#ti%ﬁ%) Eﬁ)\rﬁirﬁ a e‘i’.ﬁ%dfﬁ ﬂf?%\m%goa{ ctull® gx%ﬂﬂcﬂ‘@oﬁxtprising:

Tab ures ere produce catalys
contpEtiRu arade fead avithanaion grord catalgbta by siodbge dietdl predudt ¢hat includes

e Gl TP ST e O 4 A D3t 2 Bl 01 P,
the Gide feed gﬁ;qngg ThPbt 4t16hsf 03] A deMebsC ARBADOBRISHENSs bbinable

e Cru roduc as a TAN of at nobst 90% o t_e_TA
by: afmbihing arsupigort with ond bemioremetaisdiom Cotunn 6 of thesPeriodic Table,

one EROHAOPTRG SRR P4 RS O ute Ferald B et ot che bPdedic Bl or
mixRErQ4HGBo 2 td SYodhiceR] QeHIFd phdetfsot; kol ¥lfing tHeRaléidy heating the

product, "wherein the crtde product is a liquid mxture
catalytst FScufsaxrinl i, preseniof, onetoyenare gulfeontiiniag comgpaunds at a

temrii el S00 21 90 e spuBhiy “ppaiohy Btbtage b
prodiict hBASTANRE alinostl V0% af 1k TI0$ of DlRRAidRIfB@l. one or  nore
nmetals from Colum 6 of the Periodic Table, one or

morlée dRyieptiomalso provisks aguethest of prodyaings erude BiRdush eRpsising:

i he L odi e Tabl . _ _
confieie 1St 1638 ot G oF mell oA G Brolt i ERjal pRfht ot cludes
the gradeiprotiudtawherein the omide proalinct3s adiqGidohixaire ab23 “O @i 0of01 MPa,

the yiscosity of the crude feed a Rnhgd the
the%rﬂgfdéegﬁwaaﬁ vissofitE2h oA 0G5 %5’?{3?1%-@ »@rds fred
havifz'an P8 Skdwityf at R8stQOUAIR i 8 onthGFTtRd Ehtddits SdrRpisihgione or

asS determ néd by ASTM Met hod D6822, and viscosity is

morasnethds Somi Calump b ofSTaPevindin Batibe.6me or pereermpanadstdfene or more -
metghs AT CRE S o Biriitie PhotB b fRerebh i BRI

con@dtind d6alBiohd sihabAtGRe @ull®pldudtiag deischdiBiat BMGE Udesat most 90%
t he crude product, wherein the crude product is a

of the; isrositypithe crdg feediit 87 876, and the cmlg proquebhaving Akl gravity
' T _ s . .

o TSPt AR o 8 Sk o, SO ROPBR Y 478 Beemined

ASTMINethsd DY mad visopsityrieandeterainelgnpS TNEMetlod D2669.

vanadi.um or m xtures 30 thereof; and an.additional ..
cat %‘fepﬂ%él.sepmfﬁé ageihed OhpIPducRES e e*a%ﬂgsc@glpﬂsm&
confaBiEng™ criBE feed GAhUHR of mibzé l@i’cﬁy%trg RS pdtudEd Bt PRI At Hcludes

one or nore Colum 6 netals, corr_bi nati ons thereof;
the emde productpwhénain tho atude pradycide adiqridonixtigeeh2s Hatandiel 01 MPa,

d duct TAl f t 90% of he TAN of.
the S fel hanHE A TANRE RIS pAnm Rl nEBRE of Boeatalibts foRaRpe: at
leasMBrieaehi$30 66mpréiny CarddRivd, 88 92 s ok ddrhfl 886 Ok 2ditum, Tdtanixtures

i nvention also provides a nethod of "producing a crude

thergofpahdoan additionel eatalyst, whereiadhe adgitionat catelystcompgisep oap er mores
or re,catalysts to produce a total t

Coliiba B3irEalS kot Bl SRt o ooty BB 2 gt

combnafiond tHeredf; Ahd torittolBdg edntdotiap doftiidéhk shBlathat 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; 5 and

WO osUs6edy Ng contacting conditions such that tpeTaseehd/ngsss
product has a TAN of at nost 90% of the TAN of the

crude. f eed erei n TAN i:s ,as deferm ned.b T ‘.
Vet P et alS hEvidss A b B SRR A GS hridieh somprising

cont:ml:iﬁg 4@ feed (Wit ®nB P Hided catd MIPIo prbd\ie a 664 ipAsduchthabincludes
crude feed with one or nore catalysts to produ

duce_a
the opusaodsiob MhsToinited cruAe: PY9gEd is a bawidenigruieint 33 o gnd 0.101 MPa,

it cr r I, QU ] Xt ol
and 8GN o PR 0 Btk MRS o fobuicting;
and ébnirollimgtoftactigasdnditivhsahict het thetrkly ptalucohay 4 TADYof at most

. vanadi um one or nore conpqQunds of vanadium aqr
90% o he FAY of tle erade fegdwherain IAN isay degesminesk by STM Method
D66?onditi ons such that a contacting tenperature is at
‘east 200 C, and the crude product has a TAN of at
moThe BR8htidn dlieproiides & midtieodofpoeutmngc crude peidact] sdmprising:

as, 15 detern ned by ASTM Met hod. D664. The i nvention .
contaghigg 2,5 el (B RBEOBT calpl it o praduce attal PERCEgt Bpt includes
the wce%her&ﬁg%@&ha@&oau&riygg%lga Shxidrd B P9€C Qhd 0B0OE MPa,

catal ysts to produce a total uct that includes
the chive feed ikying 2TAN of attheast).h, andat beastdmepf turicatalysts gomprising

Liquid mxture at 25 C.and.0.101 MPa, .the crude fe
venaiiyh offe B Ky Spnniquiops G5 Pt Shptiiios drgtoft ¥ Spntiifi
contéctibg le¥adiBossONBh itifdt _&%oﬁﬁct\iﬁgrtél‘ﬁ 3%t Was€PEE°C, and the crude

nmpounds of vanadi um or m xtures thereof; providing

prodctdas 2 T pf ptanns I8V idhe AN afihe omds frernyhetsin SAN Has

Jrgmp vided in a direction that is
dﬂe%xgﬁ%c?@j&?o ee(ﬁlf"ﬂ%[v)vg%' the crude feed; and controlling

c oThainvemtibreascipriovides a nsetiedd dfipedducing acsrudepridach, coémprising:
. a TAN of_ at cimstg 90% of the TAN of the crude feed ,
contagting aicridefred withong of BIoRg GAEIYHS tommadnome itR) Praskygt thetincludes

© the chitR f@dtﬁ{:hﬂ"miﬁ'tﬁ@crea@yfo%& ifa ﬁﬁh%ﬁx&}e B 95166 hA903 01 MPa,
uct, nta ed

crude pro conprising: co cting a crude fe o
the cnidefeahtmving aDAN ofxt d¢aptd.$, and apleastione of theotasdlysis ooluprising

that includes the qr ude pr.oduct, .wherei n the ctude
vanadiugy, one Of WOLE $qrppAURds s Yarpdium, Oﬁ@l’@%ﬁ gheﬁf"i provpdte a gas
compridingd hfiftog@edbubr\duiiig cﬁﬁﬁctﬁf&éfﬁe%fas doWdrinepdvidedtiahal
. Ni/VIFe content of at |east O0.00002 grans, at |east .
direcgign that ixqeuntentaythedlow efthe Fiude frpds andoeantrelling congacting eanditions

such%?mgeu(!}&!&e Cg{od G g%‘%iwgfat%os?bef%ﬁﬁe 4) 8@&; cARA £OE

vanadl um al'ys aving a pore size distribution

whemlrimlifrmdiaﬂnﬁﬁé&bﬂhsm Bethivld DeGist %80 ﬁ; ang ;
contr,o I g ontac_tlng condl tl ons Suc at the crude
pr Sif Bwendion alsq proxidesg mg Oéamd@ﬁmg@fcr%ée PRoductoe@mppising:

i , - :
contiefifig onideTéed Aith SE oPingré AR ErodRE » BT bRdfIct that includes
the chiie\W> R0 S¥1REAA the dade SR 49 DUQEd nixtineati 26 ¥hand0.101 MPa,

the R ArRLIRE B oLt Ao ORY (ks B e £ 00002

granfS it A akBérie JAhPEALNES c8m ﬁﬁiﬁ% va{a8HHE lonk BRIndrE ebifiends of
the crude product, wherein the crude product Is a

vanafling od mixtnres thereof, 2%l e annhdiun catalypthavingta pexgsizeshwribition
with 3 Y EAL AV LS SOTRILS 11 XANAL U208 oncitions 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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5 m xtures thereof, the crude feed conprising one or

nore al kali netal salts of one or nore organic acids,
wonrzeosaws3tr e al kal i ne-earth netal salts of one PUT/UR20@4/042343

organi c acids, or mxtures thereof, and t he crude

e o A B RS 8t Brodi v

contaelingsa aidefegdwith melodsmaré cattlykis &s produGOohial pyoduck thatindlucles
control lin con d|t| ns, such tha e Gr
the PR AUt boT RS FTURE REIE! it 8 T piyre 3.2 of and B OF M-,

at le%tl%gla b eec%faﬁ”%k suig;\/ahﬁtguﬁiebﬁé oﬁﬁbfe%oﬁgoﬂ%@% v%fmdium, or

aci content of a
mixtumeh thdarleaf ihrecerade febd utanpthsmg menetmdresifitalisnetal saultg aﬁ ome or more

aci deI n the cr g&wﬁ%? ;l{s ontent of al ds
orgapu agias 8%0%‘F1R%ﬂ S EPRET 3101'%%?9“&[“ or
mixREr&AREEoAahd el c?udé%&f v pby ordv Y iRl TR, la]tgﬁhﬁeon_{éiﬂ of

i nvention al So provi des a et hod of produ0|n a crude

alkafimoetalc and alsatine-eathgnetal] i meiak salts of grganmmule stl¢asi 0109001

arani o Sl BB VU B e bR B ol porntene

of alkali aldtalqaﬂ@hlmlﬁie%ah aietea Sinthénetalsal bf Whsnic 4dids eMatifi@st 90%
f eed COI‘I&I sing one or nore alkali netal salts of one

of thercontenboialijalhmetah @pd glkalipgseartly meigl, dn metad saltscofoxganic acids in
the Iléa{'e %%eﬁf %@rrﬁ et IAT hikafdfe-Sin rﬁgtzl(%glg{a?&lts of

er eo aving, per gramo
orgafnﬁﬂhdﬁsﬂ%eﬁhnﬁ@bjrmmwiahmumt al, and al kaline 20

ear h . metal, | sal anl c acids of at
o 0¥ inye0eh aisg pRHides atae ficipgA GRde fepduct, comprising:
¥ &hidie ?&g'vﬁﬁ GheRP nforé b&tﬂ%’gt's ?foﬁﬁéé QE)tM"tp%’dlﬁt that inclucles
rrE|an pore dianeter in a range ffom9

the wudmpmdud:tewhereﬁf)% afude product iala liquidoeixtark ap’ 86 and Otlﬁé MPa,
ore.si.ze di.stri bution ianeter wt

hav
the BR6S 24 EomriShi ot ot el Hpral SRS RE ol A R ortididius, one
or nfbré hIkhIE-E@1h nétal ARs BEHR SFriGE oBanATS)bE Moehiied ak2sof, the

and controlling contact| ng condi tions_such that 25 the

nex gramof sradgifend, a tntalaentest obalkali metabranyd alkgline-

S O T o0 ol 0. 40 o
cataBistsdiaving- aqmre bizedisaibution withiet médiampérs didmetergani rangadirahs 90 A
o144 i o AR e s i
a pofCdidSiele? r\;ﬁﬁnllrg% A e %IMMM?&QP ‘;Jhaje%ilﬁore e dlstnbunon is

I nventi o provi des a hod of "produc a crude
as detenuined by AGTHM Meﬂmgi D4ZR2; enrhccamtoillng @nmcwg Ctbm:btion&n suth that

the Gi3e g U i Tt e A it B ke e BAel Bl st
of olgani® deidBloifdt ﬂbgttgwwoﬂhe SonténtAAIKAL hoetal Ve alkilliR-duft @@etal, in

feed having, per gramof crude feed, a total N /V/Fe
met@l@nlﬁwﬁorgmuaﬁmde e orude Gd, Whergimecontentiofalkalimetal,gng alkal ine-

cardinglalin SR 4 3o 2?%119 foidk B3 feSihified by s MMARaEh s,
Wi tTihe diiventias his6 plovities hiethicd ¢fl prodirehey a eude prodact, Comprding :
WO 2005/ 063927 PCT|U52004/042343 t he pore size

contagting 4 gude Hed math ang oa mese eatalysipia podyge ﬁhﬁoﬁd prpductihatipduces

the JFGE4 FOAAEY FneBlfEs e niOfi, B AR GRBHEE s£2S € DO P,
the crodd feed badng, et gtarosfcradecied, aatbtal NWWmdmtm ofl acleash 990002

ato Ni / VI Fe content —of at nost 0% of the Ni/VLF
ﬂLﬁtt legst °¥“h%fe the crfalysts baving A @pes sizagistubrion with @mped %1 poxe

dlm&?erqﬁta%erﬁ?&n 90 A to 180 A, with at least 60% of the total number of pores in
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5 by ASTM Met hod D5708. The invention also provides a

nmet hod of producing a crude product, conprising:
woansaesszng a crude feed with one or nore cat alprcIrfis2bm/042343

produce a total product that includes the crude

{5 Qo ioe Fasie Sainctbr il Aot Brl Mog Rt e,

whe:@mr}:soe@ hz@ﬁlsﬂiﬂﬁﬁbh isBidetetmirdbyah §TM Methed D4280%dnd|codntrolling
in netal 10 salts of organic acids of at | east 0.00001

contagfinggoptitionsrsaeh et thepadernsaduct hes a toaal{NifYyFe cpatent of at most

I e o)
o0 T o IOl nP B8R MRV AE AVl b 8 ctomipea
byAsyl\,ﬁHandﬁm)m D4282, and the catal yst having the pore
size distribution  conprisi nc% one or nore rretals from

Coligdavention alsaprpeidehamethpd of prodycing  cripgsy pro %ﬁ?@qmglg

cont#glgg g%ngl;e tg]&{( l}iri“ééé‘&%m °gdﬁé"gf§;@§f¥’dg Clg.fﬁtartgﬁ ﬁ%ﬁh&% includes

the codletpasduct) ywheesin the cyude prodict idatiqoid enigturelat 25r°®laudt0 eisMPa,

e T e o A A
salts 8f ogg&c%eﬁlg of E Bhst @l 00801 gl ?e gf‘aﬁ’lgoﬁhlﬁaé fe@&, ﬁ?éa&%ne the

in rreta salts of “org ids 1in the crud
catalmehavme petiersizealistabutionf wigh kqulanmoat diapater of at least 180 A, as

al, k‘i"%&W@&&% {eﬁ%t 511 %pqﬁa?ée"m&t&on

compridi@Néried? n#dré nedl9 FrofeSolamiey dTte PEn&Il@ Talslethedr eore e
product, conpri si contacting a crude feed with one

communﬂ@%or@azrmqrg psetﬁa)ﬂfpmdaql@@naﬁ ¢ighe Peripdiel able.tas apixtures

oent RS A S AVl P B

: conténe eﬂa]kﬁiimj’eteﬁ,l ang aﬁﬂﬁn%aﬂ]i)mtzﬂa,l ma:hetalrmltﬁbf crgaris agills ofwt most
‘ nore org aci ds, .one.. or [ .kal i ne-earth
90% 4 g contept & : aﬁkacl A iipygetad salts of orgapic acids

in thd &%H@ aled, Whdeihiohtiat 6f 41681 Ml aB@‘éllﬁHne—@ﬁ{h ﬁéﬁfnll?fnetal salts

crude feed, a total content of alkall netals,
oforgamamldsamaedaiehnmdhys%STMWMdBéBl& of organl c aC| ds

| egst 00001 grang, ,a si one of the P

il o Rroupth Behed 2 arefPngHoruf mpiiet pomprising:
conte[éﬁﬂ a&nﬂﬁ feedCivAlBAS br Rbredfatdl Rislo ptéducla t@t§1 pxd&lﬁdt EhEt BRudes
STM Met hod D4282 and the cat aI yst havi ng por e

thecgi ¢ progust, whetein Bi¢ reéﬂﬂ;pdwwga giid srixipes & 29¢ G MPa,
P
e o100 xSl TRl Eo PR gids, ome

or méteralledine-cdrbinetal ealtsrafohe bemord drgamio iride vl ntivturesahdreofiyand
contact.i ng condltlossuhthat the cru rodut h )
the cgpde deed) having, per grangrof gruds feedpafotpl confeat afid ek ine-

earthglf'?é@h in hﬁtﬂ?&lﬁlof% [nic zl%ﬁdSQﬁ'g@ oGt Oaﬁﬂ(ﬁﬁ ig.?zfmsatat 1@R§ttoﬁe 3bfi

e content of al1 net a and | ne- eart
catalysts bdving aporetside disiitibwtionfwith gmmdxanqmejélametem at least 230 A, as

2005/,06 7 I /0 in.the crude fe v
deter el I AS TN Mo BREAR aia the catplySt g ars S ASrbytion
compfféh@ one'o? et Het3ehbH CMimA r69ﬁ‘ﬁh&Pé}i‘ddi’@Tébie dhe or more

det er m ned by ASTM Met hod D1318. The invention al so

comgpungs @l@neaor e wtaés frpm&aﬂmnn @ of the B@te)dm ‘Bable; tor mlxmes

theregﬁ?agﬁﬁ)(‘;s' o cont Qt%e@? 8 uglF Hﬁﬁﬁ? cl“f'fi? pr?cﬂgfﬁ

contdnh@félkﬂﬂﬁleﬁl @ﬂu %Ikahﬂél@z&ﬂi ﬁaeﬁah §n edeti Sally (Tbegdnid &cids of at most
liquid mxture at 25 C and 0.101 MPa,
90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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the crude feed having a total Ni/V/Fe content of at

| east 0.00002 grans of Ni N Fe per gram of crude feed,
waRosessz7one of the catal ysts having a pore SiPa/US2004/042343

distribution with a nedian pore di amater of at | east

mthggglgFfe[%S‘ﬁlg\/]}e réﬁ rﬂ%ngmgfﬁ?WI u |on COﬂpﬁltsllﬁﬁnﬁal salts

of orgivdic Aoty 6 deRimliredbyesS T Methof Di3180 t he Periodic
Tabl e, one or nore conpounds of one or re tals

f r &he MyFUtign dsqproyidss 2 methdpfpradising a erpde,pradigtecomprising:
t S
con 5 ks 1 GERHRLL s, SR SEL] BRI LRGBS s

the cmdermsducﬂﬁ%srélntﬂiecrwé MoBactipatiquid mixtirb et 25 7@ emd 6.48H MPa,
wher ei n, Ni. N Fe con,t t 1S as ST
the CB!#GCSE"P heying &tV awe’ateatr tlﬂ@éf”@‘ﬁ@’?r%@ﬂ M
gran’$ | R éfé'agfjtﬁ'le s‘f@Hng'l smlaﬁhéiﬁﬂﬁtﬂfntﬂvﬂga
a crude feéee one or

r e C at ts produce a
medianipate diamefer of atHedst Qmﬁumbe@ternme&thSTM Myﬂmﬂ D4282, and the

rein the cru uct is.a liqu mxt
cataliShaging g pip izt CprEbPt aempite copr PR Blrdrdh Rl 6 of
the FRYb@ici TaBRL Bhe 8PInbfe @mpRRBPSS dHe o8 nftir Afetdls ﬁsmctsmmm of the
or nore al kaline-earth netal salts of one or nore-

Periagli¢/Bahle, cxaniktiresstherepf tand eentrollingentacting conditiges sugh that the

ek AR TR B A SRERATE oo
crudé fdelSwhérel A/ e coptedbisek deferhiing by ASIM Method DS 7081t

| east , one_of the catalysts having.a por su);}el -
di $heinyartienalse providesasmeibpdRfimEodicing gpdeprogict; eoaprising:

N Y

the chategirodomt, ywlikeeinrthe cmtle ptodugtds 2 digaid mixtwre ety 3¢ and 0.661 MPa,

the ey BELFRIPEORE O T Al P ORI mGF crsanid Sich,one

or. RS APARBLERY th 2t sali 8 SHieR midhe bfihic R, 60Rixtats thegkof, the
contacting conditions such that the crude pr oduct has

crude feed diaing adatabpontest, parigram ofrerude feednef alkaliametab 2ad plkpline-

cart{ bl in il S ofPil, i G s PR Gl R e e

catall bhhv V\%a PORd dike distribationd with@anédian mbdﬁamenertdfat leas196 A, as
erein content of alkali_ netal

detergpint) by ASTH Methist G282 A dptal Epvings e o ive.disieibgtion
has d S0 IRl UGl QeI AR EHE 0, 0601 Bl to 0.3 grams of

molybdestunt onece mpore malghdenmmrpapbimdy, calcarlatdé a$ mrghtl\pf mokyhdenum,

t I t d t.ot al t hat
or RS Lot g e raling R pRae SRdtins stidba e i3t pdpst bes a
totallcanﬁnd éfcmml ksl Whe afhlivRedrtAmetal) id SibtaVBats of o %.nﬁ{jééﬁiﬁ of at

feed having TAN'of at |east 0.3 and the crude

mostRO% nfjtheponteyt offnlkdli metalj end alkaline-earthometel, A motatealts of organic

ecidf B¢ SR8 focd, whieihcona? Skt BB AR s8R phbyig e

saltsdF BYaRicSdcid i§lhSadtbinihédby WETM MR DIB1B0r € di anet er
of at least 90 A as determ ned by ASTM Method D4282,

andhe invertigmualye prolr«ruhes ngmﬁhqdoctfaqromwggtm@ﬁdﬁm@éh@tewmpnsmg
0
confog  Seed SRk 5l G 08 rka s B HRB i

the o@lﬁieq:h‘bmiot dvlegeineh@irudoprododtibe ﬁquﬁmmmrmmwcemd 0.101 MPa,
thereof; and _controllin 0255 contacti ng condltl ons such

the crygigrfeed having HANRTad drast h3 andthe spdsreed having, pegreroticRude
feed,TéA’t'Blta‘? 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
woReaswe3xrude feed, wherein Ni/V/Fe content isPETUS2004/042343

determ ned by ASTM Method D5708, and TAN is as

a pord ShE 6ol d Mk Oty dihher SO 1R 90, 86 géttrtidned by
ASTHDRfpthiodi DHP82, 4 the ohtalysi lnyire ot endlgielinuintdontent per gram of

nore catalysts to produce a t product that
catalyShirom Q<000 args ffd3 3 gragp Rt mOfM@P% QT TE EOBPIIGeE of

molypg% lQith el ﬁ%t\%lgmt?}f nﬁ:’i’yfrléaeaiﬁ% P“:hrret ¢ ﬁ:er oY%d%Hﬁi&lmg

cdonprising on alt’s of one
contanhngrmﬁﬂnxgauch theat thetscruderprodust hama EAN ddt nmst 2000 tolfi the TAN of

the ofie iteds Aty o BreduE S raoial Y o SRare b5 ?@%{ of the
Ni/VAR coﬂfe?i[rbptﬁle %}Hé%écﬁ %ereﬁi NW%PA orfidth N as RIS

15 earth netal, in netal salts of organic acids o

Meﬂloda[ﬁmﬁ aﬁﬂODANgB andetenineddyy ASTM MethoddP64dae

c rlstéf.&?%af hg}?? or mrenealrgd]gwmﬁglg

comaeim B eruzk f68d RitHBhe bﬁmﬁfecaita@atmjarsd&& a'thal fetiadhd includes

Tabl'e, or mxtures thereof; and (b) one or

the crade procuet, athezin the rade Ripdugh is Phqyi b “Copnel 05101 MPe,
the c{)@%?%egcc%gi)?}égm%zo 5’5%% Micall Wetal ' 09 mo%“%lc]aglds one

or mxtures
or mére HiMatine-eadth metdl siled aflonCot thdre dz@aﬁehailds tcﬁ rhinturés thereofyand

T NN SRR S T
earﬂl%etﬁloﬁf"ﬂ'leﬁpﬂﬁ%tfo anfd éﬁ%ﬁs of BEleadt 000081 é?ﬁlfar’rcggz{s{ O%/gf the

metal, Tn metal salts of organic acids

- catalypdts cdmpnamg €a)x onefor ahdre hetatetrain, Celwain £ dfaha Pericslie Table, one or

20

25

30

more Bt I e g el S i 408 i b P e
thereaf: lsad (B)ome ¥k dbréBictdls frbm THNush 102¥F e driodRf Tabl€) dhé 6r mote
acids is as determ ned by ASTM Met hod D1318. The

compoypdsof g ofmage metals ﬁe@ Imﬁ@@ e PrrisdiccTable, o erixtyees

el GO B4 B 300518040 550510 0
rangé ficuiced 0; ﬁﬂwcdﬂuwmgﬂoﬁtiuﬁmg corigtictisisuchthacthe dadp Ipmﬂmt basa

total ?%g?pt:qlggﬂﬂgq AR g%qe a]ﬁﬁlyng;qaghzs G am%lnd gmlxggp{vs;?té pgalgpnt i ic acids of at
most@O‘%)mﬁe gormek d}fajﬁg i r}{% ee%%c%ﬁﬁ‘ngtalcfn%&af &RE of organic

and at | east one sts conpriSes: (a) one
acidsgn theooredenfesd,| wheréinconieot erdk@ métal, hed alkalinpdéarthadthle in metal

d f ls f
salts B Grgnic g is a5 tomopmind by ASIMAMeBOd RITR o0 ¢ her eo
anthe(iRyer?d8 aldo prBVidedEmethdd bf ﬁfﬂdugﬁg dEudeGreduct, rb@mpnsmg

Peri odi c Tabl e,” one or nore conpounds of one or nore
contagting:s sridle Sead woish gnmonmor@fcatah@tsie iprestiice a Tothll produnt that includes

the B8 bR, SRR s B bRt bl i gy flp o ke

the ciudé fdedGakingra tﬁtdIfNiN/Fd: Sonitéht df AEIBEKE 000002 grahid oEWi/\AFe per
controlling _contacting conditions such that the crude

gramwf 6&@@@6%@%3& lgash pnqxpf/gm Faialysts cemprisss: @) ongat mopgweigls

otV B8 ST, 05 S0 65 B o,

Cc;lumn\ﬁe)ﬂtheaheradch@mﬂe \brdﬁitu@esr’tﬁéx’éoﬁ and (H)lond ot noge Metalsuiiem

compri sin
Column l 0 the Perﬂ).elgc Tablg one or more compounds of one or more metals from

al)

el

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

WwORIM6E927Wherei n the crude product is a |iqui OTVES20046042343
at 25 C and 0.101 MPa, the crude feed conprising one

: ¢ . _

Colufly (PtaBisflo Bt R 6 s l'a 0 BbmT (o R pRPEbrroling

contaztingoosditiogesuick thac thdsruderprodhuct haes tatklaviebiFe cohentléf at most
per gram of crud

o, CL de _feed havi ng e ed, a tota .
90% O fhec V e canieat of the FTS fodewherein Nttt ok cterpiped

byAWMe‘EIﬁJdEPS g organic acids of at |east 0.00001
graims, and the one or nore catalysts conprising: (a)

a The Biventidnadlyosprovitlbsea friethekd of pradugity harudeprodpety copmprising:
of, first. catalyst, fromO.0Q001 to Q.06 grans,. of: qn
contagting 8 caidedeed with PBW@&PWW@Y%& totmeglﬁf@ra 15448 Prodgh that nchudes

i 4
the O g0 ERO MBS oogtyy ElARTR R AR 0101 Mre,
the crusiedibid esimprising qrewr muirw alial setalsaltoof onet nidsy orgaiscaiv, one

A R TR A
cruddRka hﬁvinﬁ,rpm‘gf&i shdtufe fd! @tdTRbhteRk oF allaltl Retal ARd Slkaline-

nore conpounds of one or nore nmetals from Colum 6 of

earthirpetalpiy ingtal salts of prganiscids|of ableastd. Q004 izramd, aned theione o more

catat il bt 6 50 i Qe B iR B et B gt oty
from @00 008 b 06 rhniss)|of: oHe ordiicie meddlsl frohk@bliuftr &6f the Pefddit Table,
in nmetal salfs of organic acids of at nost, 90% of the

one qr gpare spmppundsiof pne prngre mefals fxm Soluran 64 the hesiodic Table,
: se A
caloifbs weighPotthetdl BARAS ilBedsadd|B) St chBR, thsecond

- . catalysthavingj per igetna bf ssabndscasélysty gjdeast 0.02gratas 08 oas or more metals
er m.n AST t hod D1318. The i.nvention al so
from S GHR S She Berfodiy DA, A0 QE T SoupTIRdS B Gt mote Hhetels from

Colufi@ 1 thé Periodie Table HahldteWastwsi h&8Y o¥iriRuRB theddof; and
nore catal ysts to produce a-total product that

contrpHipig septactingeonditinns syghohatcthe code peaduct kas adetalieonters of elkali
! SEESIE 101 ’
metal Sndialica il S b4l o Blbref St ot Bt Selod G pop(S0gf b S

content ofalkali piegdind allGalifs-cartiimetadlin wtl sakkeff drpghie aciddin the crude
salts of .one or, nore organi ¢ aci ds, or_ mxtures

. .
feed, : a%fa rontepfot afkali metaloan alkalimgearthanetal, smstal gaits g organic

acids/i€ Bderdinlinlfby £8 d9l3¢@l ! metal, and alkaline 30
earth netal, 1n netal sal'ts of organic acids of at

| €HstingerBidGlsogravides eamethad of peslicioga opfidet preduct, comprising:

catal ysts -havi er gramof catalyst, at |east 0.00
contegfi 63148 v ondrm Ko calolystS B Ao BiffobPraf i it mefudes
the c/igE pRIYuSt, Tidleledh tHRRAIRPré®IcE isePRRRY RARtuE atP3SCUd TA0E MPa,

netals from Colum 6 of the Periodic Table,

the crygde desidanomprisingvon ghmood alkali mietal saltsmifione e morhengawit acids, one

I 1 ntacti ng condi t.i ons_such f hat
or iR HRALEN A8 B 8¢ bl HoRORBAE B3 2 bl tyerpof, the
crude2RePhHGRE DHér Hakl MSAAAEEH 23411 cadfR of A1kal Sfetdl Oadd/alkaline-
and the crude product has a total content of alkali

earth gpatal) in refgl seltr af piganic agids pf atdeast 0.0000 hexams, and atdeagf one of the

5 55 S5 S S B, 05y EDH P o 449 o
Columh@asfithe Periadic T#blé, bae of tdee é@Rpbundh 6f endorGAdieandtals Gom

al kal j tal,, al kal ine-earth netal, in netal salts
Colugn Gd}fd%m?:%n%f& ﬁ%%,gal&glamaérwmglﬁ@f metal soramimprRethaal and

contrbiliRg Bontacting 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
WO0i2005/063%27 0r nore catal ysts to produce a total poTak20G4/042343

that includes the crude product, wherein the crude

pr odu LiS ui a,
zonefff §ved 10 s i FEAE RED AL Plose Bpitefi sl dderdl B i
earthl¥hétyl, MEme@NEAR bf 6fgadic dcRBI aDmISOIE/ bPthe rcammnt cﬁta]ltahaﬁétal
one of the catal ysts has, per. gram_ of cat al

and sllalive-cartb ouetals met@k tp AbolgATICHEIOS e Ao fRashMbgTciFpatent
of alftPhetl End BAA-Fard @ AR SRR o BRI o OlciBtiined by

Asmmuioatmmlas wei ght of netal, or mxtures thereof,
and controlling co_nt acting condlcf%ons such that liqujd
hotke ipvenionalsparerdesa mg doim tqgr?gc Wt SPEPTISHE:

iy S L A G BB b e

the cﬁebtj)rodma vetiereihicie\¢ride rodngt is a liquid snidtweat @51€Rndiy101 MPa,
the CEple VOIS Bt R o Grsle st & AL VATE Copieg ot gt 600002

gramfSORUAEE dibAhE Ediatstl RRD p¥ FramOsTRafil SEQI. Raﬁ@t(ﬂily s bR one or

produce a total pfoduct that inclu the cru
moreumetdlsdiom Wobman 6 of the Rerindie Tabled one 01 mom qonqmudsmfmg Oe more

metaf R 01 6 ik petiodc Ty, SRl n  ¥ifoe e o ifoures

theredf: 348 Lostrdllibg céﬁta@?ﬁﬁ ¢ofditiondsith It ldbidaeatp Bpac@fvehklty ina
| east O. 0001 of sulfur, and at | east one of the

contaching zgee is oy lil 5 |an@ therfauds preguet heg e sotal N#\S’ﬁﬁeemﬁmpf@t most
90% %ff tﬁel}@ife E{e X ﬁieﬁ* 9 ?&%&h?&?%ﬁvgm 11&% d%ﬁnmed

byASﬂ‘MMedﬁ)d IDiTHiSeof and controlling contacti ng

co ditions s htht the .cru oduct has 0X
SonSeRrONAES A BHARIOL PR A SE RO LI %?ﬂpaﬁ@g
cont&:'hﬂ? q chﬁé%ecﬂ@ﬂh bhE oS aRI P prodice adoLprotifict that includes

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

the cfuslegroduiet vdierein shecpewde nyodinaes is a liquid nidtwreat S TEangy. I hiPa,

oo RS o B AL 50 ) s

of oxyRtd) @dd @fsuﬂﬁ%t‘dnwf @ 16d5t10.0001 gehusslof sGIPirPAndsatgsst orkOof the
contacting a crude feed wth one or nore catalaysts to

catalijsty eeraprising eneor mporgdanatels inom Cplvem @ ekthe Paodic fakle, one or

en 5t i B L 1 i

theregf;aml abntesllinle comading@ohditiahs Nch‘ﬂ/ldfehmudeqrrbdmﬁ hax an oxygen

| east 0.0Q002 d f tent f t
contis boy 265 A oG s CoRa: i ine B icAR i e procuct s

b r
B ek e eon o e

contdR€iy 45T Goied by4eS Tividviethod F385yrad sutfurgosteot isms determined by
s ,f Columm 6 of the Periodic Table, or
AST&F@#&?%ereof and controlling contacting
C OTEd ﬁ:l'vé}ﬁﬁm%'&)"brbhﬁés iﬂl@ﬂﬁﬂl@ rétfueigGlc rédic®lcdnprising:
Ni / V/ Fe content” of at nost 90/o of the Ni/V/ Fe content

contasting Rerusiefeled Witk dpe awmmt@m@@ prpduse adetahpreduct dagt ingludes

cont en f .70-130% o ul f nt o r
the o pRoRgE RIS T crheatrogush fuh fad Bl 2o CRBA T ape,
the cARIENbddHaR i, Por/fSm ofﬂﬁﬂld‘é Weddy b t6RITPVIFel cBnidft 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,
WwWOoengHi6392Ag: contacting a crude feed wi th one PET/GR2008/042343

catal ysts to produce a total product that includes

mor BEnPIHE oP RS hors WIS it C4tuGin 0 6F 88 PEHEic TBLI, or mixtures
therdofiehdaontrollsigRgniactingronditions aidhzhat thetratle paidust s adotal
NV pateniof 1 okt of e S /BF Gt of e Gudd fEeq ot fhe rude

f 5 ' I ’ ;
prodhBEHS S sulthd ot BE F0-1 SO JF e Mir Biiftetof e e 16 wherein
Ni/fVeBe tontenttinks ddtermimddtly ASTMsMethod D8 carsloiutfor eantert is as

| east ., O. ang, d a residue content of at

detep@ggé bﬁﬁ%olgﬁiﬁ%{‘?f{%ﬂ%ﬁ?due, and at |east one of the

CalTRL YchtGRMBS bies ARGL(RSA ST &ubiog bralis pfodaen 68t iHne:

Periodic Table, one or nore conpounds of one
contactingoy arudevfeed wathfone or Gwireicatalgsts fo priodudecs totad prodpgiihat includes
or ,m xtures, t hereof: .and ,contral |.i.ng. s
the GRS R e ardt odbf e Paplife iR ALY G g 101 MPe,
the GOdY RBA cOhpAdili@bie sfhale allalidnetal Stk b énecdrithéreBegamic adids, one
metal salts of organic acids of at nost 90% of the

or mpemalkalineosarth metal; saltsref ene oramore graanic avidsean mixtyres tiereof fhe

I ts 0O r ' i ' : , S
orudd e e Berchrai o BRIAS 4, H5pudtobldfie OF il 1860 gd Akatine
earthi firetal A inthtal saledforganid adi@eoftat ledet 6.00001 grads, antl @rresidue content

content of alkali netal, and alkali n’r&-ﬁ?arth metal , |

of atfgash 0. Lagrpims obresiugnd at leastppe of the gat %?W%@H?We/&%?ﬂmm
e R BELS oA IRIESREf byt e e

- metate fromdCalinmpréoefithe Rericdic Talrle, qymudtvees, theronf) and conjrollins

contacting a_c feed W t e_or re catalysts
confiiia popaiing pigh ik s rad piadhcties § i Bkl el and
alkaRhQEMEH meitlGh Biefhl bAlR: cTorEkiPdoibisTlat hivsB90% it ddhtehtioPalkali
at 25 C _and 0.101 MPa, the crude feed having, per

metq); andh alkalineregeth meal, inanetelsalisief gresnie asidpm the cn@agﬁede.thf crude

. ' t | Nigl
o O il P80 L O 8
whefeit adnteritof atkalh mietal ngndorilealine-eanh enctal] ialmethlrsatis GHdrgamic Geids is

of the_ Periodic. Tab one or 30 nore GO unds of, on
a5 AgiErmige b ST Mt 551 Gndresiine R puis SLISTFABTLEY STM
L¥bHysep thereof; and controlling contacting
Metg%nd?t%ns such that the crude product has a total

Ni /THE evention alse proivides amphod@tproducinga tiuds/productoermprtising:

of .the crude.feed and the crude r qduct a. resid
conBRARE OB 50 MRS TR OB e b BgEch o pr e e uces
the drB@provhi@r ﬁh&eﬂa&hé/@ua@gﬁfdﬁl@ﬁgaﬁgﬁﬁ hhi8Re QA2 D42 a30.101 MPa,
Ni /V/Fe content is as determ ned by ASTM Met hod D5708,
the eynde feed hadag.asngwm of arudssfeedi arasidagreantany ofarirast Bl gsams of

.DH307, I i [.Q I \/ )
s8R Rk T AR B 52 el O s one ot
catalysta@emipeisils\bink br 0L MEtalEf@n Caludhy 6 bf tHePepibdidkubled one or
total product that includes _5 the crude product

morgpRIMBeUNdS Rk oRe erFeOTS mertels fromsCalummn fi picthePrrierie Table ooy reixtures
thergq}‘gegﬁ JO?%IPQ/FI% ch{‘ﬁ%agmg H8itlonE kMR the bidde beﬁugé a99't6tal

one ofr nore organic” aci one
Ni/V/Fe content of at most 90% of the Ni/V/Fe content of the crude feed and the crude

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

organi c acids, or mxtures thereof, the crude feed
Wbamsmgzmper gram of crude feed, a vacuum gas ®CT/US2004/042343

("V&0') content of at least 0.1 grams, and a total

NV oy s Rl B AT B Bl P o e s

ani ¢ acl

deterdinédins ASTNEMREhdd B530AL al yst s corrprl ses one or nore
nmetals from Colum 6 of the Periodjc Ta %ﬁ'ﬂ]@gne or

mot ke ByeRinfdse RrpVidata Bicthed of producmes grp Petnspmaprising:
contddti E%H&é%&i with ofie Pﬁlofﬁ' c?.‘ﬁ r#}S&I% toﬁf Pr ct that uacludes
contro t | oS

CONCAcE con such t e cru
the cmda(jmﬁﬂuct;aéle&‘:m dieedrudn]n‘bdlmi isod liquhild ambixtumeeatR2 S5, *Cazndl 0. 101 MPa,
earth netal, i t al ts,. of o anic acid
the csfff ??e PIISHE, Qe ompre met%}fsgjéﬂr ime of %ngm%ﬁ%fis one
or meilekaﬁﬁdhﬂ e eh‘#&tﬂgﬁlﬁlo Qofrﬁfo?é o foSicflk, &' Sﬂl@fﬂg§ the

e cru e product as a
crude feed bavingfpef @rahd 6f6rade fehé, amuumrgae oil (6YGOT? ccntgnte)f at least

f eed wherei n V ten |sa eterm ne Al
0.1 gt 3 BASIOontmroL IR bipiab e Akafe- eyl hetal  gocel Sts of
orgasiic kaids BEO. 0001 BrafB! &ld at I1éasf@ieaif tﬁ@bétﬁiﬁtﬁ cé&hﬂﬁéﬁs‘bné f fiore
is as determ ned by ASTM Method D1318. 20 The

metajsfpem Gobimm b of ther ReviodissT ableyene otimete gomnoyaingf enecoraepge

e 4 o R LRl EHIEEH s it Rt

coma'oﬁng deladitionsiRcks that theRhaldyrbducehsy £iotal icbateit ofthtkati mekal; tnd
IS liquid mxture at 25 C and Q. 101 NMPa crude

ﬂkﬂwﬁmtﬁgm metal slta of erganic @a@s fodatmost K05t af &'qucPVFﬁé’f alkali

e o’%ﬂ gﬂﬁfaleas?&g] g%?ténrrgm%g% st one Q?é’@d@?&ﬁeﬂdfhe

- crude pntodhqtskms a 3G costent ﬂE’ Oe]ri!@%)of ﬂla MGOebuest dfithercxdde deed,’

wheidin Y GDEonist 528 detsfmen A MERed BSSTD P Bafhe i
metalliakl HIkBEnd- B8Rkl 3 thefad MAltsQflokfthic 004 iaas Haermined by ASTM

condi ti ons such that the crude product has a total
Methqgd/BA3E. cont ent of at nmost . 90% of the Ni/V/Fe content

0! Th Ly S B S B0 B3 ldpriing
contdctiag a cnitiefesdwivisone oneicatatyststodrbduceianetdl pydaé thdf Tddludes
Met hod, D53Q7, .and NI N Fe_content .i.,s .as deter g}egnl%g)f)a/l MPa,

the cmm S¥hersiny the cruderproduel ish ligHd mixErs,stAs
the c Com o 1 n%ﬁ%ﬁ%{&@%#ﬁ&&&ﬁ%ﬂ/ﬁ%&h% % least 0.00002

one or nore catalysts to
grams; adlaC €GO donteak oPatdenstO. 1 tghahs, iand atided one bEthercatiéysts comprises

Ty N N NI

or méfe. rﬂ@ﬁl@ fidb@blunti®s &f the ?Eﬁ@dl@%@l@eox‘}fnx'ﬁ%@ﬂﬂf&?frﬁnﬂ controlling
aci ds, one 19 WO 2005/ 063927 PCT/ US2004/ 042343  or

contaeting conditivrissuclethat the enidgiprediict basos totanh Nidf/Fergertentraf ahmest

0% RE e s ol i3S AFHER . B e e SOLEHRER v g content of

70-130% @F thePGO! conftlofthé ahide Q’eedeﬂvhéﬂélﬂm G conltéht ﬁ@?:is&ietemnned by
salts of organic acids of at |east 0.00001

ASTI Medhad DL, m NG Fegantenyises driemaed bn ASIA Method DS708

oﬁ?é ﬁb%ﬂl g ags%%ﬁ'gﬁg,ees\r/ﬂl %gthgﬂ gfogﬁ&gxg gr%scﬂz r%o&ﬁc? r@comprlsmg

cont:R6APaUAMS fedd Wille ofd orfa6ie caRlyatsStofpradnceal Iﬁdﬁxft that éncludes
Periodjic Table, or mxtures thereof to pra

the crugie produet, W@W thercrudgrprodus 1 aldguie guxture at25 °C and 0.101 MPa,
the crude feed comprising one or more alkali metal salts of one or more organic acids, one

—
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catal yst by heating a precursor of the catalyst in the

presence of one or nore sul fur containing conpounds
waroos/oeaaper at ure bel ow 400 C; and control | i ng PCT/US2004/042343

contacting conditions-such that the crude product has

orn%gé&%ﬂqﬁ&?ﬁ%?ﬁ%ﬂ%&*t%&@ (’)'-lrrﬁgtgnlggam ﬁ&b?}%?ﬁ% 7 and

the apiidet feed hamhgl]i:r glamadficatide fed,a tptah ochterst| of alkialienetall hﬂd alkaline-

eartl}ngatga i eﬂe h?%q@gﬁc %‘msongz gqaist (ﬁé‘b(ﬂﬁ glrglﬁta,ha%d% east one of the
cal g RS i WS4 RGN o G o
the RdriodicpFablé, des oamnm dmm‘pomﬁdqomﬁxdwmr mapra metalsl fopr Oolumt, 6 of the

peciSF R, ity GO E B o 5t a5 e
catalyBChysiQing h PRcifsHFSE tRE eSHE st mwﬁ@%&sam& B ot HidRoRd At

s aliqurd mxture at 25°C and MPa, the crude

contaiping demponyds q:bertergpmtsum beiwd@l}f’é?eend controlling dantating

con30 Ry 8 B85k R0 ol BB S -

metal{ ihindsiGalé of diRdrEc AEESOFat sk DO dfilie € rtdnt bPSIkEE hiegd) 4hd

Tabl e, one  or nore _conpounds of one or nore 20 met al s

alkalipe,pactimeliah ometel sails oborgasis acidsn the crude freswhesein content of

sl AL o o DU ol a8 s L EUATE e Pt Py

ASTM detheED0318ne or nore sul fur containi ng compounds
at Hﬁ%\t ergoerat ure bel ow 400 C..  and controllin

Adonasa proYides a sisthpd afarodusinec eude prodHete pomprising:
cont@ctﬁ?taaémaﬂ fedd Hfth ©RE BPHfor@éat%}; rodwa’d tdfal prttubl thit ikSudes

content of the crude f er el N /V/Fe Content 1s
the caedewoduaty whegein Bt cbvdmﬁﬂwm a tiquiBsnigtire TH25 TG ash@.10hMPa,

the Rt FeBd RIS Deferbin S1ErSRIRED @I i oy or 4188 Blooooz

granfty siidD@tdeB06 ofithdcatalhas 9 dlﬂa:ﬁﬁﬂ@ﬁ/vpcﬂo&mimghls@ﬁpoﬂ with one or
bet ween 95 C and 260 C at 101 at | east 001

moregzmgtats ixem G § pb BiePeriodic Table, ope prgoregrgepounds of one or more

e 555 TS PR, AR b o s

precuraog end fcﬂ’trmngmhe bamlybtebyl\mnnﬁﬂ& databywt pfeloOrsr il the pfe@éncc of one

MPa; reat er than rans, but |ess fhan 0. 01
o mgge B COmBPisat e bl 400 F e poatrolling
contﬁftiﬁg ‘éﬁﬁdm&'iﬁubﬁ‘ ﬂﬁf‘ﬂie%mﬁl Bdik ﬁé(é Qﬁ:?aINW /#d@ontent of at most

nposi ti on havi ng, pe ram of conposition: at |east
90%@1’ @;tle Wi/ e contentivfithe {des fabds whmeneNMHgATmﬁMnmas ddtermined

t 0.2 grans of 20 WD 2005/ 063927
bngﬁ%&‘lf‘ 343 residue, as determ ned by ASTM
MeThethved alscyitevilbea 6QHP 86pbstiodBsvisk, e i dfdide
of MCR content to C5 asphaltenes conten of at | east

composgion;Atleest f. OQi!:Rr@mfémdrchrbags withtachoiing-range disgibution

o I t ent
betwfF} 9 HE CRO{PBA BEEED0F SRR AydsRrens wits
boilipg g d&trﬁ;ulieh basveeh 260 o0 4ad B0 8C af 0.461 MMEICIEast 0. 001 grams
conpr.ising, .contacting a_crude feed with one

of hydgqcarBpns with s hoiling rease mban%b@a@en 32SE aphsQeat 0.101
MPa; and greater than O grams, but less than 0.01 grams of one or more catalysts per gram

of crude product.
The invention also provides a crude composition having, per gram of composition:
at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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t he crude product, wherein the crude product is

condensable at 25 C and 0.101 MPa, the <crude feed a
wozRsmesent of at | east 0.001 grans per gram @CTONS2002/042343

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

residl; o R AS POtk TSN Encthe EBONEGEAS d Waight ratio
of MCRpontattto df; agplailtenessontentiefl atlleast 1.6, wheTeinMGCREcontent iseas
i c Tabl e, or_m.xt urggjﬁ%g reof, to gr,oduce a

deteprzinig by AR DI o {914 coRel 198 dgtprinined by

Asﬁﬁ%&ﬁ&abﬁﬁ £at al yst precursor in the presence of one
or nore su ?u'r cont ai ni ng conmpounds at a tenperature

be MheibeAtich alao grovides eahdthojoLpotenng m grude pehduct eemprising:

such tha he ¢rude product has a content of at .
coniiEiie & foot REUNIER OF ZETE GRS Yo ProcHer & fou @rpisyfiatincludes
the %&;& sgﬂoau L SEARO Erulls pARIuEEK RbHAASHION 2550, fPIMPa, the

e invention al so provides a nethod of
crudefeatl MR conteni o€ atleast 00 gramppérgran of crude derdaand atdeast one
crude feed, wit ne or,nore catalysis to produce .a
of U GRiATyS S AHEITPIRAD FATEPBUECE SEREr T ERie e R tals from
Cohwhie b F the! FegioficUTidld) bRl BEholScosNBAS SR o?imotd retddfom
0.101 WMPa, the 20 crude feed a MCR content of at |east

Colgn 6 pf thedtesiogisr Tabiea ar mixtareg dhereafel9 pradure grcatalyst pregygsor; and
rorafb SRSB4 Do o RSt b U R i st
containiny ®impoandd at@dempératuiebélotvel 00rF @Y hsd caftrofifigacontaetihfe
confo 554 s i G Bl 51 05 e S b Mcw
con a' t?mé)éﬂlhffeieh Swﬁ&eﬂ%ek@oﬂgegt Eyasggt}% ?8 gﬁ‘rﬁ%mﬁd

nd contro n’g contacti ng con at the

- D4530ude product has -a MCR of at nost 90% of the MCR of

e RG SRR oS ARG B o BBt ot Bropy somping

‘com iridfeed dihGe of Blor@EaAlySk t6 PIdBAS 4 1080 prodict Masincludes

0. 004 gr ams_ of oxygen, as determ ned by ASTM Met hod .
the gradmprogduct iwherein. thogrude pradicids candensable 2556 and . HMBy, the

294 I . i
crudg 30l MO Crlted B 1RG0 31 ERRE pl e 0P I8 e i R Seast one
of thel cﬁfhlﬁtshﬂlvﬁgsa_ . j pore kitael dis&ﬁjmo Oo‘oﬁ ivﬁMmb?iﬁl pore dimfietgr i @hge from

0 0S tl.On: at nost . rans O (00,4 en, as, .. .
70 K1y B TEh 4 leet SRS HE 0 AL BB Dot PRBSih daagepss Sige disibution
. - . t
havigs g tc dibme@PwHRLCITR Ve theedta YorkaldiMer hEkin Aire 08
distiifetticnds ©2BSGmMimEd HyeASTMOV2thgd 2835 andewntiadingaentadtingd

005/ 063927.,PCT/ US2004/ 4234, det '
condiRORSeIbAHRE SR FEROICE BRTLAIGT STt S0 gbtd ME g orude
feedOwReremSMCREL Q& ObiBRRInEY bAARYINYRAREH DAS3h, The invention

al so provides a crude conposition having, per gramof
coripe &vehiden alsqprovides g coidgGonmposition biving|pen gramyef composition:

ot m O 80 Bl o OpEt R ng S P Rge S A ng0 065
grams & sQIF0m %hétbﬁﬁnétﬂlﬁ" ASTM Weitledd D4Z4: andDit 1&@?0.(3@51@@ bf residue,
to C5 asphaltenes content of at least 1.5, and the

as detergpaed bY 8 TAMethpd D5307.

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as

—
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a TAN of at nost 0.5, wherein TAN is as determ ned by
ASTM Met hod D664, weight of MCR is as determ ned by

waSigobieszhod D4530, and wei ght of C5 asphal t en@gTIEs2001/042343
determ ned by ASTM Met hod D2007. 10 In sone

oI o ST 8 g S AR T g o0,

detefiRIRR@ B ASTMV M@hed D664, to the invention, crude feed
that: (a) .has not been treated ji.n reflner

di Jhp invegtiomalap mowdea@tqf%kaaomvoap% & e B}anh gEcomposition:

o B RT5  YA BE ORAS oo U grams

of rqsﬂuegisaﬁ@mmﬂUﬂ%S'Em&emod D56 0frandake tomipasitiorblmving aweight
portion of which have: 15 a boilin }2 &St“bu“oﬁa'

rauo@M@RmteetaCnasrbahqmmrﬁenaef at 155t L 3 e theSpmpssiEiPB aving

aT}ﬁ?st ri uti bﬁ et ween Og %ﬁeggﬂﬁ%%g?gsg?nga%?@%gwagm of

MCRGs 4s determimagichydlA STM Methiod D4530,wndrweight of Crradpledenes igms
0.10 d, a LLing range distribution between
dete%@eébgmgﬂﬁh%q ng}fbl MPa; (d) has, per gram of

Cr gl ﬁo;ﬁ@&ﬂboﬁhehﬁa&% in¥enflOd- 2196 providek, 1CREGBRIDAWith one or
havi ng a boi |1 ng range 20 distribution below 100 C at

morgof the mathods@r compgsitions @corﬂyxgrtg éheripyentionaciude feed that: (a) has

not %15 00ty St Ay ARG MR I 8 oo

havi® alchftgn maner shove 4, tnd the Bride Rvddias aD[2ast (a5 graaﬁmf@;di
0.101 MPa, O. 001 grans _of hydrocarbons having a

compepqntsier gzaia of eude feesii(c) sompRtead¥frogerboes, aRerinmpoiwhich have:
« ol i 0R 1000 0301 ML 48100 By
betvaen 000.0C abP200 CE Jat D?Ql Mi(’)é,%lboﬂmglzr%ﬂgghmbuﬂ%n lmtwba(a)ﬁlO"’C and
300 5 01p7 Miaa bl resetbrian bt Aot iC aid 106356 fespipr
MP#£ afd aBoilihg rMR: disthiBltiGHPRERVESLR0TICCAR 650\ d. 10T MIPE; (d) has,
iron; mmg has at | east 0.00002 grans of total N|/V/Fe
permm@ edked; atitbastf 0681 grams of; dswgmcsrbgn%hﬁma beiling mange
dis al%u }FIO& b(gp %1 %'f&@; 8815?%[11%'5?%19%06%115 Ilyﬁav%?%? boiling

rangh’@ﬁtﬁmufo&ﬂﬁt’ﬁf?ﬁl lmlfdlaa:ﬂ%d °fC a30, lgl )l\%Ihﬂai) t: 1 grms of Bydrocarbons
rans oO resi gaue er ram o cruae ee C

havigg peilingsmmgs dqsm@pmgwmwc 3L %tro%kﬁ;i @513 grams
ofhgc?&@e}:bén%l Ha%irda Qi PlanfP LS ABH b&wakh 960 °C 20E 406 R 6.101

I ne- ear th met one or nore organic
MPag and §,000 gramséihydsodaitene biving 4 biling mgeshmhmtldnelmween 400 °C

and 856 7€ 56013 MPe2 0 £ 180 e ayeefo; hdrabho 3Ee iR Bnargfom 03

to 2(? Qﬁ@éooﬁ)") 8£6. 55?875'1 H%&Oﬁ{ igft%%&hné Boinp FEatgEdROYONTEN 60,101 MPa;

he invéntion af provi ae I n combi nation with one
() Qmmpmesemokeli wadmnhmuislrm (l@chap atlieast OH082 graneli ofgotabNi/V/Fe

© PR ah RGP RS 0248 1ee BROPT Byt .05 grams of

flﬂ%hgfﬂl bf i@ feedUlS has dtMTeaSOB0 EERARI TGO pef Ham of crude feed;
i nvention al so Erow des, in conbination W|th one or 5

(1) hapatdesst 04 rmame phisdicue pergam of crude feeda fadeamprases OXYERD

oA P B oA A B 8 il
one b tlotiRalineeeatth iikRal 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:
woaposwesazm of a crude feed C5 asphal t enes cont et/ E82004/042343

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

gr@éﬁgg ggﬁ:’negﬁg Fony %@?I %Sgyggd%r ons%tp%gs 1‘%&0”8 or

moré @ﬂﬂib(ﬁlétﬂtﬁﬂs&iﬂ:hnﬁ)bﬂhoﬁ adc6rdivig totthé in98Atic, chide fadithatris
(b). the contacting conditions, are cont_rol | ed such_that

obtagahls tyremoxingnaphths apdrompeds more volahle than gepithaiere crude.
to e r {
. 18568 SRR 05R0L 8 SRac] SRRl
more oHthe intethéds, ortcbmpbmdem acnnrd&im the imventésh, ainethod of contacting a
conb nation with on 15 nore o

th
erude s PBREr e FS roRE g P#ogﬂetr{ﬁatﬁﬁgfl%%réhﬁ crude
prodREy e e i U R R s dhalBRF et and
a MCRwibntmt; rabd(g) a i of aentdeg‘a:ﬂ Coasphaitenés jontenttand emde feed MCR

t her I n.sone, enb the i nventi,on al so
GO S 8 B & GO HRGHICb s FTRRICEHNS CEtet e Gohais Haduct MCR
conté®t 1586 and coftfd Hﬂi%‘ﬁs HeCOnEbN fieh LR SP VAP 99%df S:
met hod of cont ac I ng 20 crude feed with one or nore

and/on(ty theseantacting muhtem@rc gmrarolbd gmh:ﬂlatt aweighttiodfs MER

contih e Bloglioh R Ch P Bl Sirtd 5RO 0 REini o Tonee

frond BQith RI0yor 1.8 t6Q® enbodi ments, the invention also
praovi des, in_conbination with one or  nore of_ the

me ik $eiBe B e@m&a@» meewé%nae% alsaprryides, inrombination; vt ong or
mor&Bf 2 tndthids o‘f §ns &’é? B thd fiertich’ Hﬂgdlfoﬁﬁg%ﬁ‘fréehm

one or nore ca s In resence 0 as-an
which thy Hydiggen smncm (a]u gaseou; l(lm)l Hydrcggen @as; dc) methane; (d) light

4. .C0nN |t| s such t o of a gaseous
hydmgay g §'6€EIF§%9 f’-’i'fﬁ%@(@%’ﬁ is in a range from

S- ﬁg%xﬁ@érﬁ%dlﬁiéﬁtscth%ﬁ&hﬁoﬂﬁlsg ﬁftﬁﬁ’dé% inROATHRGRIIN AN GiR or

per cubic meter of crude feed contacted with one or

- morerpf the aiethadls or gompositiens acetbr)imgrte thesinzention, # methagkofigentacting a

erud YL ol S35l b proEs fankCBrpe Gy A e cruce

produpwhgein thotake fied istoifladidibin d ddataetibg Eoﬁbftﬁﬁkliﬁ bnlasoupled to an
TAN of | ess than 0.3, but the hydrogen uptake is |ess

offsharg facilityanount of hydrogen uptake that will cause
e (Rt bEbofiRRsE, BERNHL RS BNRRS, R iiiiEn vione o

mors ef the nethadstoe compbgtﬂmnsgmmrdmgak ¢hd mvmmoa, a eregeditharomprises
1-30 - 80 | bi the h

contgsiig eyt g R dRgcos it Satias it edrespse Fhes eaior

hydré &ﬁ@u?&%ﬁd%ﬁ&glﬁng @gﬂtm%ngﬂl%ﬁéf SuchRRAH (a) a?@ﬁ’&@f a gaseous

vel ocity of gas and/or the hydrogen source’is at |eas
hydrmgemsourmto |theagudqf9eﬁ 8 in aaangeaﬁ‘omtﬁs%ﬂmrmﬂ q:ub(nﬁ )nemrs of gaseous

B e e e o B e RIoc P N OSR  iyss
() th@m)@lte%! tdteofinet hyragdnAifelis oontRMed B9 varying & ?ﬁﬁbl pressure of

qui d hourlif space velocity of the gas and

the hyslmg@g spureg(eLiheirate pﬁhwrﬂmg@tﬂmmhﬁhaahﬁ crude 5r<1§1n@|t has

Y 8y LTSRS LA ST R 8 gRAREAET SR

that ﬂrilﬁéaﬁllse Eitstanyiel ﬂﬁ@@sé{a@t&h@ﬁ btsvekefl thit dhdeefetd and theadtal roduct

counter to a flo
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

23



10

15

20

25

30

the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (j) hydrogen

wopbesles3®ry t he crude feed is at nost 80 and/ or PIOT/IE2004/042343
range from1l- 80 or 1-50 normal cubic neters of

houfy SR FEIEE of 45 PRI el Dl B 1 Ly AR e ', o

at mast 200st; éﬂ(h%ar@eﬂ p@éssﬁiﬁsif theOf4s ahd/bhthe Myl idgke s@até Brtontrélled
the crude feed; (1) the crude_ product has a sul fur

duripg pereagtings (2)@-cog tegpenahyodoin 4 aage Homi0rs QQo"rﬁ driptal liquid

hourl o8 Vel of §85ms ailoBE pHES) RARE Goa S Bbaf ol 01,

and tdm pwssﬁe dfeldigas(anjl/of e Ipxdrsien somde i inharange fr@ai1dM20 MPa; (h)
étg of . 70- 130cé) or 90-110% of, the residue content
aﬂoa\fo ¢ 28y Apsilorythe fydrogsn JoyEceds iR disechion dhat fpcountsr 1,2 flow of

the GAORBASEE BhudB RS n Uy ot TRPIOOA B4 6 TR cxtfects ()

%o of e oxygen conten
hydrogm optakieby thedrudefeed isat arostigd zmdﬁmtunmrhmfmxn dt 80 or 1-50

Bl eagters 95 5 irogeper cabicquter of e epd 46 e i pepdut has o
totaﬁ@i%f/f%rcoﬁ{enﬁgﬁh mésroed;, &t"tﬁos& gDt at%?ﬁ'lbed &f tReN&W/Fe content

and al kal i ne-earth netal, in nefal of organic
of ﬂn@mﬂ; Teed;i(hdhe crude pfoeied;ha(s @ sulfreonteng of #3-13096 or BQd@O% of the

sutfis S ftent 0 R SR T 1) Bie soiie Prodite b oy Sadibe 709 30% or

90-19 ﬁ% ofathe WTRD cSteat drrthe ékhdé‘fﬁéﬂ @g%e%fmdchﬁo&‘uo‘ﬁ B&Sd fexidaé content
crude feed at 37. e crude product has an

of 7Qﬁrrl>$0%grra?\9rltlﬁ9fmpf ﬂ@rqsa@%cemea fabe copdg feady (0 1the ¢rade prgduct has

on ok ol S mbino iyt s ReB L o0t #8500 fimost 10%

. of thewxlygdrDontait of tte cridiYead; (b)the crudd @récretihasctbtal contert of alkali

anefrom 0 1to 0.5, .01 to 0.2, or 0.05 o00.1.
me aé %ﬁ-ﬁa&%&@e@%& ﬁvgmlp aﬁldépiﬂ 159%\9bé»e§t most
509%, Br EtQH@ét N84 Fth¥ebiiteRd8 alali B Carf alkdifme BaHH ﬁﬂe‘ial% metal salts

conpositions according to the i hvent i on, a net hod t hat

of orgenigracisls n fhsmémﬁecdxgqha Bmahs orf dccrudle feedraring comtaeting, is at

e P41 SRR AR S1A B RTS8 51, o

at mﬁﬁfm%lﬁﬂ&e Ivikcwéit)ﬁnif thé amdélfééﬂ l&f 9718 °Qf (s) ﬁﬁ'cﬁfdeqﬁoducﬁﬁﬁ dh API
oxygen conpounds i s reduced such t hat the crude

gravigy of 1611 3Akesofan AR gravitzef the prude feed; and/or{bdhe ods rodupichas a
TANGY, Egc%‘i‘oég 85%4C B Bt S'Ot’}e aPﬁHgtejOf’/e %‘Ei mogﬁﬂ@torla‘?ﬁl%gt Y96, of the
conpound” " of the 6 s

TAN ofthe icaele feedm:tdair 1ﬁalrnngaffrcﬁu O@DEDWQJSL 0. Oam 0.2, or(@:ij)S mo 1.
| east one coppound, of the organic, oxy. ont ai n|
ﬁcb embodHpensete aventipkaio pravides, B gombapatign with bne or
moré@f e Héﬂ'ldﬂs%? 'cgm &ﬁ'}lmﬁtacl:@ra g 1O i Qé'iﬁfbﬂ,néjm@{hoﬂliﬁat comprises

or ganl (o OX Ont al Nni ng (o rrpoun S COlTprl ses an
contadtinglau qmdeeﬁ:d mmw swire casdlysts end bantsolling cootadting ednditions to
24 \\D 200 63927 PCTI US2004/ 042343, | east e
redufe SRR © OO e PO BRHRds T b St of

sele&&ﬂ&fgm%@ Dx§gdfRdomhponalld is@éducadd SRhIARIthd Sadspddudk 8h Bxygen
he nmetal conprises one or nore netals from Col um

cont@ft of remos o af the Pagen coptent ofthe crudddeqsy Gt teasiane &ompound

of thg %ﬁnﬁt%]e Inﬁt Qﬁ%rf ﬁogretcalma rﬁbﬁo )é)é@?u%&oc?)tﬁﬁal 125'8.@2? B}%%&? "g‘{l{ §fa carboxylic acid;
(c) allRBstLRAE Rovaybintd 6ORE atiﬁhﬁg)x §Adtntaiding @mﬂﬁwﬂg cbmphb"@ an

crude feed; and/or (g east one of the oxy

alkaly metal salt afja eahpwedisasid; () at frestamedempeued ofithy pmn@@xygen
cont%ﬂr;uglg] ﬁ?@ff)‘%ﬂfs@o&:ﬂﬁ&waﬁﬁ&m-eﬁ%ﬁl éaﬁ ofd @%bﬂ'lﬁgacld, {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
WORMWsMEs9206r conpositions according to the i nvemOTArs2004/042343

nmet hod that conprises 10 contacting a crude feed with

teast B Sfrp i FPACorERAE o pot{Uofihinind borh Pl HOR iSRS htal salt of
2 cafti(.ed;@ﬁc acidpahaielt the fheetdl compribes anerir andré pptalé frams@elomd 12 of the
nmper a

tel e, and the cqontacting conditions are |, ., )
Periogict Fable; &1 the/emde Repdugthes gicen OB IRFYLE EPpainye frganic
confiDufls S Blos? s of MFLorl BT pIECAGEONE PARMEN (i
conippdndiarthatrude feedsandigpdigh gidrast phabdthe orpgen contagming témepounds
nd 15 hydro n, .and the

. .at a sec en upt ake. condi t | h .

in the.Fdes teed OREERLS FEonY RARDHIGRS S ORRARF A PORYLIE Sonfaiiing rganic
than the tenperature of the second uptake

nyg%%@#%ﬁf;a&(c) the crude:feed is contacted with at

| ednisomeemiioditents; dbeninyentionztsoeprbvides, in corpbination with one or
foll,owed. by contacting at a,. second tenperature,..a .
mote b URTAELIONS FEPReHRSTHers AoRind BORP Hp\eEbana P P forpprises
contacfiSg a cARIBIBGE Wil oh&OPRbA! ddtBystSindihitR k) e Orde!f3EE contacted
t han t he second contacting tenperature; 2

d 0
withgideasy ene ghtheicatalysisat atfisst teraperayrafotowed isapi)gpm(a@t}ng at a second
e R o SRR B L RS B i
tembbangé isdaé léhaeﬁm o pivede %Ql;ianftﬁc b@aﬁg cﬁ%t@agig! témpézﬁ?ﬁ'é; :(b)dthc crude
ener ate rogen, e crude 1eed |1 g,.contacte
feedyjs cRniacte itk hﬁ%@ﬁ@é’é adustydeepa pptake gonditianand thep gfra second

B e e T

°C lowet thah thetenperatite of thrt seomrst uddd cohditidn; (o) theANwdsf fe¢dhis

o5 RSB R85 o P by comscing

\ sec@fdl@ﬂlghranﬁf@,danﬁﬁﬁé Sddiadting cBhdEEndHre dbrtrolizd Suéh thadthe firat

most 90% of the TAN of the initial crude product; (g)
confagting tamnegaties is et most 08 *Crlowekthar theseennd contagingtemperature; (d)

hycfith 3L 19 bnk Rl 2 Tkl o) HdtdaRh R ehrhel Clflhe
e o
uptake atleashanorie w@*ﬁﬂ@%@”ﬁf@ﬂw éfSahq i cogtagredyvith 2
firsBdhdaddelédd st%fdaéo)i&ktiﬁgof A€ cRIdE F6ACRA%he ﬁlasbwm?aqarms an

source subseguent to contact wth the vanadi um
initmh¢raly ptaduek andywhiemsiyethe istisjlometespreducs hasia TANeof af most 90% of

e.from 1-20, normal, cubi neters_per cubic ter
the ARGt e kfoccs 154 i e il PrufE et g i ond
catdb @30 EGiRls I Gudd PRdu@! MIPwAGEE thecraB@hbRALEChadaTANBYS at most 90%
additional catalyst in the presence of a gas and a

of th?’ﬁéN of the immlmgablpged;m? (Dcmtasens perfoza inpcsmckéc}]bed
reacs 3B b S ORS00 ) I e g is

contadRdGAith kb additiGnall bAtalght DBsdgait tb Sorfttt Wit the 0né bembleoyitalysts;
of the crude feed and a flow of the generat ed

() e snpan of thejcatalistscis ayanadiem cpiglysb ¢ emdgifead ig contacted with

V, ' G t j .
an SRR PR B prehodiof 4 ifod BIRFEP stfsBa ¥t ro comact with the
vanhdigiedsasd wtek) ﬁyc&ﬁﬁeﬂ Regefi@hfedat 4 Nge BEhpd Hom BEE@normal cubic
controlled such that the first tenperature . s _at |east

metgry Rer cyRinaetaried fruds deads € Arrogsmpis egpaipled dprine Hipdoagetne, the
crudPfied & QnRRIANh AV BGBPEhAGH R the frB&nce 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
wohoas/oske7addi ti onal catal yst uptakes at | east paT/US2004/042343

portion of the generated hydrogen; and/or (0) the

portlﬁﬁ ufthel RActaled hYHRHEA YRR A corBRERS bEsHIMbA e Biso 0 controlied such

ddi ti onal cat aI yst at 10 a second tenperature,
that g ﬂéwdlfrﬁh%gﬂsuﬁgl adirettiph s issoenten tit the llomdofshe brutib Atedtahd a

o SRR S e el 506 i st
at a sl inpaiahes aiM sibseqiRnfly withinQdaftiohhecatly % 805 sdbnd tenwerature

tg 03|t|ons accordlng to the |nvent|on a net
and the gontacting condiioas wesgntzolled sich thattheirsittemperature mat h’.ast 30°C

o Bl 0) b BBl Bl PG nd

crudesfekd tecomtaetadneith i AddifioHal Gathlgst, andzihe @Qﬂb@ﬁﬁgﬁ&@nggtogls are

esium oxi de, .or m xtures thereof
°°ntanﬁ ﬁﬁ% caditional eajalyst aptakesat lwpwprnon@fp!mmsrated

i e S S
a secgm:btempd:mn'e; qudi the comactingfconditians ara cortehlled shil thatthe sédond

Sst.on he, catalysts is at least 0.5 year;
tempgrﬁﬁy%}sa(tie) {stol Z:ast one of the catalysts is in a 20

f i e@dmeehtRHinddri, &Hﬁﬁvéﬂhoh%o@ﬁb‘ﬂﬂesf ﬁ?&)mﬂlﬂatfb‘ﬁr@lth one or

enbodi nents, the invention al so provides, I'n
more & s mgth@q—pmompogmgnmaccorcbmgtodhe idventie, lnonisthat that comprises

oGP T e S B SEE e  re
catalysaituad ﬂx‘étsﬁppoat cdnﬂﬁisbs @lﬁﬁmﬁ, siliog sfiracdliifinal Stafium oxide,

. __SU poréed cat al yst , or bul k metal catal yst and the
mf’%‘H’ElpW % dnagReAp Hxi romwmeoﬁe(bb&masabtst is(asppported

cnl OB 055, B! P A R 5A% g i

that haebetnchet mm@itmﬂmp&aﬂﬁe sfove 40 PE q:nﬁﬂt(ﬁsu]ﬁﬁkﬁmnp(d) a life of
xtu per, gram of cat al

r r eof ; b at
ot Leafl g6 3 B dabTyal sns feate o Fod/R 6o Legetons ofdhe gafabyts isin a
fixed Be@Oilslfrri2dGh 8¥créde feele Or nore netals from Col umms
5-10 of the Periodic Table, one or nore conpounds of
oAR sgpe pbediments, thefinemtion alaqpmvsde;sommbmbhmt@a wiithcbine or

more BE Mo B PO e S0 o oyEiebe  pethed Bgpprises

contamﬂg Dtrulidfeed SRR IdRé ARG S] at MEkCoEIfthScdAINs a
6-10 of the Periodic Table or m xtures

Supportﬁé F%‘efyst orchy budks mstal satglyshanddhe sunpertee cathlystior brikaottalms

i, 8 o B ol 01, 6 50§ GEEBRYI Tl o
or moifead:mmmmds of otieLorasort getA9 from(@)luas 5-10edf s PéFiddic Table, or
26 WO 2005/ 063927

mitufsd eckh ) B8 Pen Eam L ritist, DG L O] gymetaetiorn 001 96
gramsiBY RofieS.&150.8 g?s[ﬁmsgﬁ} HH@?r rhoreIn&hls EAeh BS{u&rﬁQ'SCI 0 JARL Beriodic

one or nore C ounds of one or nore

Table Gaiepmmzorg campminds lo€ oRe o1 radieanetdia itotn Colummis)at L0 Gﬂhe Periodic
al s _from Col unns

Table S RIrs héteof M aniitied the oo oS aetal HOm GRG0
PerioddBalsle, GHRI0R niBRE 8biSip 6&&%@&%0@ et FolPCauRil '6°ﬂj Sfthe

Tabl e, or m xtures thereof conprises one or nor
Periodig{ ahle, griaipiumes themeofs (& contphisesRure) araiare wsﬁom@olumns 7-10

of the ?Elrlt?dlg QQBQU&% r?norg rc}gm%a[)unrgg o? orrlree (t}rarngrefxagtraris%) Eglu%mosf’? 10
of the Periodic Table, or mixtures thereof; (€) has, per gtam of catalyst, from 0.0001-0.6

PO
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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
worzarsne3927001- 0. 3 grans, 0.005-0.1 grans, or OPCIAGS200/042343

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

grafpo G00F-0°F et et xiWht RO Cntthg 1D ¥t Phrodic
Tabié, ¥he besiotd@nedund$ bf orecorpnére asetalr éronr Colums 7rH) aff the Periodic
fromCqunn6 t he Periodic Table, one or re
Tabje; 9p Biwyzes sherepfe (1) pomprizes ong CRMOTS MERISATIM folgmps S-Hipf the
f L
Periglic F4HI4 oB8 Bt ford Corfpol g B0l rille metils SORPCoRRns SO the
PerfddxOFable, br gnmusas therfdf; (2)@8mpriasssonsfor nwre netalsifom Column 5 of

tal.s om Colunm 6 of the Periodic Tabl
the PEiEHiS ZAHLRHROT SROTS SEPE GronE O BOm Bete R feGioR § of the
Perfaﬁlctfm%; ifiufes TRALGE (t9hal gnp& ﬁof&%ﬁ.‘?fat 143&90 001 grams,

nprlses one or nDre rom Col um
ﬁmﬁ’@rﬂ{)@dhﬂsé Fabise0.00h€. ogramsy &O%H;icmms, asf0. Qin%ﬂs erammfeone or

f h di c_Tabl
moff i tef3 S fiafi S Of e FRriolid el RSt RafipoBhds of aps g more
metdlsGRd Clftn®)5 dFthePeriddiROablb, 3r fitifes Heredd@) QmPpr¥es one or

metals from Colum 10 of the Periodic Table, one or.

moregnetals Sropp Galisnrmé ofthe Psriodislables ong or merg rﬁpmomqlsmﬁoni @r more
metgfs ff(ﬂf CP ﬁfrﬁﬁ)g IO%ﬂl-E%k’i%dlcOfabm (y?); Hﬁftﬁre% l&ferrgogg@)olﬁe&z per gram of

npri ses vanadi re conmpoun

cataxmﬁbm M0001 -006 gfaufssag Ooheraegﬁ?(ls,l( MPO3-0.1prams ). 06- ?1 08 Igrafms of
one or nore. coppounds ni ckel ,. or m xtures thereog

one(Qs oz mstals Femclgelymn 6 fbﬂ%& e Brrioie Lakleyis o6 daere pormpounds of one

or th Fdtals For Yt of HE ;P@ﬁf»dlf; ﬁﬁﬁle?&’]ﬁfx‘ﬂﬁ@&h@l@d‘ QEPStprises
one or nore conpounds o dehum or m xtures

onetoln axore metal s fromaCohuparl Ognfdie Bénadm Thbls tope or ordc@OpoddSs of one

01_Bgrarrva r 25 %rom 0. O %E%f&‘glg?blﬁﬁ{ﬁg&h%bd nugtéﬁ?le

grafa’of c&RANRL, lﬁﬁ)ﬁ‘ﬁobwnﬂt@}am@ 8L0 ooumos a8 P UH8 &F nitfre metals from
tungsten, or m xtures thereof; has, per gram of

Colmpdpy:g‘tthe PerindioTddae,-ape or. mmommmﬂa afeneer mefiganesls from
{

Colﬂi%ﬁro ?géﬁ%@%&%@? e%?%%{tﬂ?és tﬁéﬁébiﬂ @f c%gglamﬁﬁam one or
moﬁ&bt@dhﬁdsﬁﬁbiaﬁacﬁm mmeﬁﬂfeﬁeolﬁﬁh}lb@nﬁxﬂs&nhﬁkblu one dilimore

of thefPerlodlc Tabl e r in the 30 lar ratio of
compeungs,ef pigkel,pr H’E‘f‘ﬁ’l’esttbe @3 | ONeOTmargcqmpeunds of
S
molybdenmng oetrnmurﬂssthdrcmfn(cadﬂasumr gﬁumﬁf ctatﬂyslt’,diom @i0913%b grams or

srorf 0. b i O G esh e o e o HEh B R BhPudh; g pictures

therebf: W}Qo&x@nsé&ﬂuﬁéb@enf’@ﬁé St 6re RARUNG T &sf&r@rnnxtures thereof;
corrpounds of one or nore el errents from Colum 15 27

(s) has) pryEsa0 68 ozl yRICiowsR 00140 3 rams of: dungsies, orerdrapiers tungsten

comindn abim s B B e hnd BRBE Spots SRF CBluplipS S the
Peraticible Qldbrﬁrcﬁlﬁﬁor@hle@dwﬁamﬁ(télmrﬁﬂ OREtheP@BdQS Table, wherein the
catal yst; and/or has at | east 0.5 grams of theta

molgr @#p@&ﬂpﬁe@dgmﬁﬂdﬂet@btpéh@@@ a6 Bigtabi ditpdifw compgses
one r?g }égcﬂ% ?ﬁﬁ?e sl tglﬂn%? $5 of the ‘P%{TB&@ FobRNoM dﬁrﬁn@ﬂg%o{ﬂhouéds of

ods or conpositions actor

oneiof yiié Elemens fromh Mothinud 15 of e Pgriadic Tablke| Uﬁhnmmthemof;g(v) has,

conbi ning a support with one or. nore netals to for
per gi#gphok qa,tq%)g 10'0.00001-0.06 grams of: one or more elements from Cofiimn 15

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

and heat treating the theta alum na support/netal
W0i2005(068923t a tenperature of at |east 400 C, amrdT/US2004/042343

further conprising: (a) conbining the support/netal

of tH Prbife, Wle) of BiFbardsIEbRY) PApforu e OF bl bollpgulids of
phosphordsnar maixtares eiepefadx) hes atfmast 0)1epahs 808lphs aluatitd per gram of
afcz; sa} ftgi zing the catal )git. In spne enbodi nents, the

catalygh 8RE/0b i) D28 8t lpss P Jygxams; NERE RSR Stame AT el yel

[ n%ﬁ%ﬁ%&gg&%aﬁgﬁ h‘a{t co(r%%slpi ses&esgg{r:}t ac%lﬁ%b&ngw%:ﬂ?g 2"
mor¢ eftheun¢thodsroe compositions adcatdisg ®, the imvehtior) atoethgdboforming a

ize distributjon of at 15, east one of the catalysts

catalygtcompyysing mblawgmp% que opmoxe metalsfo fapn & ri/metal

I eéﬁh-eg%%&/i g%gFo‘%t Sg% n%e%%heia at n%gjt§ 4 173%% A a r?otlé?m-alumlna
supBeidmetal mixturerat a teraperetuire ofat st 4 %K, and Gurthed camprising: (a)

20-130 A, 230- 0. 18Q- 500 A, .230-500 A: 60- 300
compitag e shbpogtime(aR pustyre With St 1) TR TLRARE, A, S i g paste;
(b) cbtIAng thetd ARbEha Wi hedtAredfng alumii A a t&hpetBiufe ofodt 1423€800 °C;

medi an pore dianmeter; (c) a surface area of at |east
and/gn()splfurizing thesstalysd 90 n2/ g, at |east 100 n2/g, at

l e . t . [q..at. | t. 200 %

or 13porpE SBBhsy . e A0énghin dBpastiad, i GRRRRE) She or
morabf thefmdthelsae compositidhs acarlingdtodhe M¥éationa h nhetlsd thet cbmprises

cnB/g, at least 0.5 cnB/g, or at,least 0.7 cnB/g. |n,
contaeiiRg asHdRTese Aith onepr mer satalysts, iy wich the\nonesize &'ﬁtﬂb“tl‘m of at
easiCHER . : r
leasCAERIETR Collysth bl ) BEiaTBOR e o IR 100D R at lonct 90 A, ot
leastcifOph, @ deast 2% Apattieast 230 Aaatdeastida0d Acat most236Ag abmosti0® A, or

ina f4fR FopeQo-1 A 360 /0 4150 A 20 2T 0-0BiA 000 As o
60-3081A19b) #I1EHO060MBF O el nRBBESH poies Have d Poreldiamibict Withi 45 A,
thereaf, and/or zeolite; (b) conprises ganma al um_na

35 A pu28 A, @ theamedisn pome iamessr; )@ suffaee ayeanf BtleastibPor’fs, at least
| f 03 :
50 ufle PR 00N, SR LARFTD )i R0l RS Sgg orat e

220 gr@rand’or (d)attetabboluineaf all 0€iheqoraiof akast®. Rbmlg, at least 0.4
al um na,_delta alumna, theta alum na,

b
cms%ﬁﬁ%%?ﬂég%t oEatleagt)7 ¢|mdB.at  nost 0.1 grams of
al p0gyRd éiﬁb&ﬂnﬁﬁfs et dtion Hﬁ@gfc;vide's,nig%‘aﬂﬁﬁnaﬁon with one or
al s es, in

enbodi nent's, the invention provi
morgofibe mxthals onicommposidons acconding tofthe ineentimnha detlend that comprises

[ ositi,ons,according to the .invention, .vanadi um
contg iR asrpde fosq Withane ot fnore supnopied patalyis i vhich o6, vumpath
comprise didminR Xil& déiﬁﬂf-hﬁﬁniﬁ% titdnils d%{de S8 rdnivnP bxi98 MAIRERm

28 WD 2005/ 063927 PCTI US2004/ 042343 a support, the
oxidg,gypuixturesoipncot iand/or nealite;{benmprisengammh elumina dndior delta

aturei 2018 B PP fPep it &0 3 Bt it il Juffhs.per
gran®ff Sipp&e,tad least 0.9 Frdend oinat 1s100. 5 EhenRETthas ihmiad ! @? célﬁﬁréses

or. more conpounds of one or nore netals from Colunm
alphgalumies, gampscleming, flelta dvminaxihatasdumina, @onixtup thesgofy () has at

mos({FE wrh of MR dtulealiBE BRE O O CF ™1 no pori oo

Tahl ssmeoditbaliments cthe diveatingsls®provitRs,dh coBbihativs alith one or

from Colum 6 of the Periodjc -
more of t{}é methods or composit?ons according to the invention, a vanadium catalyst that:

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

i nvention also provides, in conbination with one or
worpes/me8927he nmet hods or conpositions accor di ng ROT/S82004/042343

|nvent| on, a crude product that has: 10 (a) a TAN

a sugpcal i oot o Y affriph dd g st ety e sze
distabikRn witleh @:Lech ré lijselctdi@f aplehdt 60RA;8k) ciniprise ahe Sednbre

of organic er gram of crude product; (¢) at
metpls &onoCQMG gf ﬁndJe@de Table; enpex m@feeﬁﬁnmoua%a%one Or more

e BB B b8t )67 e g
of cgthBRl, af leﬁﬁtlﬂiﬁ)lpgr@ﬂb of.ont%r hivrs mmleﬂbmdﬁalmmhsﬁ oﬂth:ePenodm

I nvention al so praqvides, in conbinat with o
Tablep pBe off MOFRCOMRAVEES OLANE RRFSmStaR @8@&%@ of the Perodic

Tabien&eﬂﬁﬁ HE,r nore al kali netal salts of one or
re organi ¢ acids, one or nore al kaline-earth netal
S alIhsomﬁ embedimems the invemion a:lscqm'n'dslﬁs dn combkinatiers with one or

SR ORI E NN T AT TR
(a) étAhegéﬁl al‘?ﬁﬁ)s?f) 1t BEmA. 6 {185 Sh 0.0TRS LS of FoHPRIOSE O/ (b) at
cal cium 1n sone enb

mbodi nents, the invention
mosh DHO0PIDgradmsf thaalkalirtrieted andralkelinereare mstal, inonesalsalts pforganic

acid e giam A AOHRPLE) S By 0 dial By PR Brorude

prod@Re a&\wmaﬁglﬁétbﬁihxﬁ Dgrirs, B kes thad 0100t hm)ofdu Whastidhaof the
i ncl udes ~ a crude product, the nethod further

ata&xsmqrgrmgofewﬂwmhu ng the crude product with a 25
r:

o Syl Y Bl A0 SRRt o
mox@@lﬂ’he"memoﬂhcr comisbRitione deoirding tdithe icvention,t dnetorinsore h]kah metal
or different fromthe cr feed . to forma.ble
salts g QnerfiTamnges Or g RIS O0F QLR #géme(‘@fﬂ‘f‘?eé@ﬁag%ﬁft e fhore
orgfltﬂc.eam&é gl %1M%émoﬁﬁq7(flﬁéh (@ atfléaaﬁéﬁeoéﬁhé Alttaki ARtA¢ 140 hium,

product 1nto one or nore distillate fractions, and
sodiumg oo phagsiomaarsior (i ot least bue bf theatialine-eartl metaleis sragnpsium or
a}dIStlHate fractions. 30 In sone enbodi nents, the
ention al so provides, in conbination with one or

MDA sbinelcRfbodBheRs ThenveRiROssd provides ds sbitgtibowith ene or
i nvention, a support ed catalyst _conposjition that:

mong the mptigds onconppsiiess gecosding dnthe inveglignhctipd mﬁé?%npnses
oon%:cﬁ.ﬁ% 2 Enfde"s ?‘%{e ith o i ofL o{'ﬁg% <;att ét??o };&8&@3 agtg‘%l gﬁnldh& th?t includes

na in
a crﬁtﬂep]bmducﬁl thmmﬂh@iéﬁuﬂabﬂmmlﬁnsﬁnm mm)“domt(ini)lg tizescradeppmoduct with a

b o R ASTOHB ABSar B 46 FELA PleBd SRbIE i
trang?@{n?}%,% Eor¥Bin ;Hﬁh@ Elélfgg ?rcﬂﬂc?@ltﬂfa it tRAYi€ IR séfe grd different

|ono 0.3 cnB/g or at |east O.
from ﬂﬁ-/ gudd fepd taform sbleidiowtablecfor treatatent ﬁaﬂmessdcmwlouahng the

t net
erodf, pyniiest st (6 Bactisetng ey e dieg it o REmBFE fifiste
fractiORE) QHA ﬁ)dﬁf:m%rf%n%orfﬁﬁbﬁ R RS af [E AT LASbIHAB Hisfilld@ fRktions.
the Periodic or m xtures 5 thereof;

co rﬁprsomgnﬂmdlmntwbhfemwemmrsalm provides, impombigatipmwith one or

mof g SHeCRPRBAT REsTRbeinp bR ipg 1 G v oRsap-e ppShed Bidyst
condpositioh @at: (a) has at least 0.3 grams or at least 0.5 grams of theta alumina per gram

of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha

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

0.0001-0.6 grans or fromO0.001-0.3 grans of: one or
WORpes/06a92amm 5 netals, one or nore Col unn 5 netpaiT/US2004/042343

conpounds or mxtures t her eof ; (J) conpri ses one or

Ofama%(?m )C%Jr?p n S O eo%fgﬂ% rmr e n&?gﬁssl@%tﬁb‘eg Ofat least
0.3 EmdE ok helemra Detnd/gTeiphas, a surface ateaof at leash 60 efig ox(eltleast 90 m?/g;

has, ,per gram of caays fro 01-0.6 gr
(8) $QURPHISSS ONE ONOTE g gﬂ@oﬁeamwéf a}lg or more

condpBnd® c%frgﬁ%% it Pt ﬁ:Bfnad?ol quﬂfjﬁ‘ th@PedBdid VLIRS, orm xtures

her eo conprises vanadium one or nore conp
theredf; ﬂ@rmmpmms ane ¢ mongrnastals fitoen Eolumi( fpf the ernod;e Q‘able, one or

nol m. one or nore,cC ounds
m°%°9 SIS0 oRA G Stsre Mefals Bomrl ) of TR Peipdic pblgror mixtures
) IE%;@QP%}%% (i‘glfcaidiﬁsﬁ&ﬁo 000110, Gmﬂoﬁgﬁi ggg O’EKQQa.ms of:

one or nore conp
one m xione Eslunives exials,ame /o0 mofe Coluwn metal compownsls, oronixtures

e R e s B T o Sk H o

more @BRIpBatdsT otk lof nfRé nfetals HBMECdHmbh o fitRé P&SHRIICT able, or mixtures
conposi tions according to the invention, a crude

thereofirffodias, pen grama of catzlust( HpmHXA001 -0-Agrasns er from §{001-0.3 grams of:

°n°§? g}org)?g%lgr‘mo& r? oo 8 8{ r@b{) H‘S&%% ar gﬁs}’%&%’ or Hixtures

therbqﬁ;i (I canprises vanidium b br tAgrercdngRuadssfvabadinglor mixtures
tLavveen 95 C an 2 O Cat 0.101 MPa; at Ieast 001
thergof; () c%pmse-aﬁo By PRG,Rr mefe compoupdsqf molihdegum,gr mixtures

ther@éf 5% Fl:t%g)g@ ogﬁiolré g&i%mwg of“cuﬁ%%érp 4t mﬂgtgres thereof;

.- {0) @mim'keg ceiml:t, oﬁe hl;/ﬂbmumundmﬁ dobalt bari ﬂnxt\gesrthe:geﬂ- asd/or (p)-

A bkt s A

of Ifighie hibodierts) khdidGentidRald Frovidks, G@B@.ﬁﬁh&tﬁdﬂ\mﬁbne or
| east 0.001 grans or at |east '0.01 granms of total

morp of thegasthodaer/wwmpositions sccarding tn the imGotion, grawds eemposition that:
@ NG Rl % HOP R %, P TR b 98 oo
compcmhmﬂ,ait least VOO hgrans dfrhyaﬂycaibbﬁs withtal‘t@ﬂhgtl’amgisdlﬁnbutlon

B 40O ot - st GO greine s UGS s, or o
1easﬂ§ 0L Gt 1y cBbcal i R St ok MR BE6vcEh 260 °C and 320

di st e nmedl an | amet er of,
°C dt 8dé MBQ afd ahleastod 00156@mA of hmdbboarboms with a ba@legfrmgm

ciseaaiihePesh 0 Togi ex6°C 0 (R el s i BT igRSs of

basit Rfird h l:rgfaﬂmr oApoRRIoRS(d) Rad <o, tion, at least 0.001
di st rgI@b%tl on havﬁ ntgtpa 30 % 20 3’5 63927 iposition, at leas

grangsxyy abdped 0 b grausof totst aitrpigemeandfor @ )thas at mastA, 00985 grangsy of total

"’ f the i re di.aneter; (c) has a surface
mc}éf%@‘gapa‘g@mé%%?%(ﬁ%gﬁpﬁsl At Ieast 120 n2/g, or at
I eas kord@ embBdigtients] theGivaition@ssodréHBEY i comtifdion@ith one or
S|I|ca silica-al um na,

ngrt conpri ses al um na,
more pf timptheds areompositions aseoriingito, the inygatien, amm@,posmon that

incl e ohl, By 3P Aty s Sl o Reab Ve b ity RO TR a8 Do i
distréinagionrwitivihe meﬂiampmdﬁmietartﬁ Arled¥D1 80 Apitahest 50O m and/or in a
t he Per| odi Tabl e, or. mxture

0
rangpmgé 1%@;15 1 inﬁiol%’ (b)hrsa medign gore 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

WoepisadB7Tabl e, or m xtures thereof; (g) has, sRATUTOGINA2343
of catalyst, at |east 0.0001 grarrs of : one or nore

BB Sl .2, 2 £ oF 25 ARG e R pord s (7 B ¥ e

area OBt dbSSthIOO 7@ a (asi6] 20 mt/BLorae ldagrd 20 mﬁgbddzgoﬁﬁﬁseg fa support
nore conpounds of one qr nore netals from

and theseipRett semprises ahainacyilied, siligralmeina, tisanium qmdmxrccpmn oxide,
magl%%l}?@ %gcr&aﬁ&léﬂé Blor 1820 e dnd008 g% @E}ngé%o%gq% é{%re metals from

als one or nof
Colunmmﬁ;m o the@eriuiict Tulﬂe, dnBer amie cdrhpounds FP bhéSSmoRanEtAls form

s fro rm10 of the Periodic Table, one
Colusms %onﬁ ?ﬁlecP 31 forarﬁmﬁs eef; (D campriseseine o mespmetals
Ji%lﬁﬁaﬂ $6f fAe rPeHEle”c Tebl, Bne 8{ me}e&gdﬁ& rod§ @gsfeocir nigf@ﬁge%s from

onpri ses one or nore elenen
Colutnnes BEtheRiriodicabibde, or amiztues thereof; ¢g)ips et graf of catalgst, at least

re el gments fro | u 15, of theP odi ¢ Tabl
0.00 BB SHuPREOILIIn RiHS AB6 OEROGL RS metal tompounds,
or mfxﬁ@éb'. 'ﬂﬁﬁecff‘ Qﬂ‘céﬁlgﬁbéd dneSrRAste FRAAIS P%Ba CﬁﬁﬁdﬂWSf‘ﬁ)b PBriodic

my 20 be’ ¢dnb d wth features from ot
Table nn@mrmrps;omrpoumb dfroneror imure nietals fron@olomn § efthe Periodic

TabitoF RS BR: D fou iy 58 tREEDIH BERY BB oo or

morefColhfe] 6 81ERAS] 0B BE faor€ OelifnP6 efbtd O mPoBadd) bﬁnﬁ&ﬁl‘e@ﬂﬁkof G)

any of the net hods and systens descri bed herein.
comprises gpe REMoEhBSATERIColuaa; 10iof ke Perigdic Teblemap onsemre

comiBfR of B IR R g O e SOOI o feures

theremi;( elnldfdg (k)ﬂmﬂpmm ong bt niﬁm:ﬂueﬁp lﬁ?hﬁ@blflﬁmlh lfﬂ?ﬂliile Periodic Table,
| e In the W t efit of the (6] owm.n
one G 1 ORISR PEATEH TR clgoRats BB oI 13 O H Eygiodi-Table,

or miResesBRAYMg drawings in which:. FIG | is a schematic
of an enbodi nent of a contacti ng system FIGS. 2A and

aﬁleﬂ@tmh@dmawofeawemﬁivmmcsﬁo embodmtsu of ghesipserdion may

becob@%?% %Ju% tact é‘;&‘%ﬂ‘ﬁ %tﬁ) /O 39 7

featuresBesth vRB Teﬁ'lb@ﬁuﬁéiﬂ bt 1ﬁqemtn@d§ﬂ>et dmbmémﬁitu Q&t&r@s’ﬁ&n any
contacting zones. FIG 4 is a schematic of an

of theth gt prbadimsnts, separation zone in conbination with a
IR ST n48le, i s e AHRIES St o
systemmdeamﬁbedgiewn.t em FIG 6 is a schematic of an
€ rﬂ?o ernetem odn%egtg njgc{d?t?gﬂa? Peagfresamgﬁ gg Lgée!dotg thzeosqagmﬁc
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
wanusasste product 10 for an enbodi nent of coMCIAIS2004/042343

the crude feed with three catalysts FIG 8 is a

ar I j

{ eaOss 3 R AR e Al B B SIGHE: GRXSh AL Bhtems te
incladsnhaed domgacting zonesde feed with one or nore catal ysts.

FIG_ 9 is a tabu] atjon of representative propertiges of
cr JdE- frdea sehiranatic pf en spbadipent o A SeRratio g gorBination with a

cont%gﬁﬁé &g the crude feed with two catalysts. 15 FIG
anot'her tabul ati on of representative properties

of HGudds & seltbnamid of lan @mboginozit of a biendmg zend tdéombinativh with a

copntacting the crude feed wwth two catalysts. FIG 11
conqagtl%g? -ation of crude feed and crude products for

enge, g5eh §cl%§1rat§:‘b@'taﬁ%}dbﬁgm§éﬁ# dfa LoRHmatba Bf 4 %ﬂhratlon zone, a

different catalyst systenms. FIG 12 is a graphical
contactinesystent dndra blénding adnee of crude products versus run

ti odinent s contactln cr.ude feeds

i GG 8.3  Stmabon o Pt v Byufiny oF e Yed 8 ude product
for & @Rbbdialent EP¢oRERANA theiudd feB withillifeGanlyer ake by

crude feeds versus run tinme for enbodi nents of

corfilék Biing geaphiral repasentatiomof weighigr faverags bed temperaiyre versus
engf 5t o af i oF o SR L RAPREI AU oy oy

Ccr 6. priog wﬁaﬁo@rﬁmepresaﬁtahwprdp@meem@eﬂ:dwmdmdfcmde product
cont acti ng crude feeds th four dlfferent

for %%:a egt,ak coptacting the emgq g@é“g thewio; catalysts
or gg@is ?m:éiﬁﬂdi’ﬁbr%b\ﬁm%réé}e&%at %}‘éﬁg\r‘]nt & o%ﬁﬂﬂ?eed and crude

ucts versus run tine for enb

:-.produnn fareniempadiaentrafsentacting the cindederd with feo eatalys1at al yst-

ooHdEh Thine Beption 3 a3 0 erlfRPr SR e ctbafmentyot

conﬁ&ﬁﬁ@cﬁﬂ@%%lﬁﬁkﬁﬂ&ﬂe%ﬁt EatH?sf .ﬁr&teﬁﬁb()d' ments of
contacting crude feeds wth four different catalyst

sy H16nd2 isa gaphiral repeesentafinref Rymalye of emyde peadugtsjversus run time

f I 1R
for QA BRREh G oL L BF B B Pl e o sRloms o
Sy HIGe3 ﬁdwagm[phmhlh@pdmsm&ammlafl :mnhymbgem\ﬂptdcaml} gmdefwm versus
cat yst and a vanadl um cat st, wt a,.catal yst
%ﬁ?@bﬂﬁm me@gww@?&éemwdﬂyﬂg@héwﬁt systems.
In 4
ca?*alrﬁﬁ &4 ARAB o RpRAGIIN TR TR e
percbntagb,alf ouuﬂeqﬁroﬂu@pwmmmnammfom embbdimentsaf contadting crude feeds
i ments of contacting crude feeds

d b
; H&?éerﬁﬁaw%ésl%g%% ysts at various liquid hourly 5

SPaqE. 1898 bfapRial ﬁbﬁseri’t&dﬁoﬁ:hﬁﬁé&ﬁh%ﬂ?aﬂfy of crude products
properties of crude feeds and crude cts

versgarbsuiime dosserobodimants of corjagingdbe pride §eedtw1ﬂyfqug dﬁerent catalyst
syst&REt act i ng tenperatures.

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
wortbasiicaeit s t hereof are shown by way of exanplmTiuszbéund234s

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

tho el Vg PE St A h ol B U AP Bl it s

beadsnvention to the particular formdiscl osed but on
the contrary, the intention |s to_cqver al

no @i thisiadabulaepplniprerties aferude feed qnd m@g prodyctsifar

conl b 1603805408 00 e 15 5 AT ey

spac®kSIdities] ON Certain enbodl mants of the inventions are
descri bed herein in_nore er.ns d rei
ar & 1gel? wadabwlation Mmepemﬂesqfﬁ rugle, e@fi%a%cr}aﬁfepﬁo ygts for
fers
exbiRiERY ¢t cbERLlE cARE FRNEE il coffabudll Bilplbnurt] o7 S
d efW}'hllhe ﬂwdn\teptléﬁfd\dmibtb tbeadaus wibdificatitnsdnd giernative forms,
nd atonic, car er.cent he, cr u
e dhrPaf e hbY way of SEmpan dn e ih
dra“kﬁé:ﬂ%% Qé?@e]to sefle] HBolRMSudeStdddithd RS araf\ﬁﬁgstaﬁﬁ detailed

crude Teed, the total product, and/or the crude
descriptidu theretp emmtdmedqdatnémt);hemm the nm?arlfmésclosed

but ot%ﬁr W{l%ﬂ”&:?ﬁ:‘ét?ﬂ g s is: % S%YC% &ﬁ éﬁ)ﬁnﬁhﬁagﬂing, eéﬁﬁevf hts ana alternatives
falhﬁgsﬁﬁi‘tﬂlﬂ ’@l@@ irit A ke of thedsreseal Rivehticitlasdetined by Wi dppended

. D2007. "Columm X netal (s)" refers to one or nore
tals of Columm X of the Periodic Table and/or one

DEﬁ%@q’ﬁgmng#ﬁf one or nore net als of Columm X of
, in which X corresponds to a
co Iﬂmnmn’dmhméﬁte of thednyintiond arbesafbetiherdiein morealedil. Terms
abl .e. r Colum 6 netal (s)" refers to one
rﬁB@é"‘ﬁi@c“Sﬁ nE?IE%WSCoI um 6 of the Periodic Table
andA@mnfefag td@frﬁ:ﬁ%&f@ﬁﬁ&&a ’I%fstxﬁ’%ﬁhd)Maf@fafs met al s
from Col umm of the Periodic | umm X

el EAPhEtayjty” r&fﬁllalteAtPé goavityait 160r°€ @0SpnALI pravithisasn X -

deteiBgingd By AU N od RS2, 51901 n, 00 ™5 o oUe
20Qa6ME39fo 7% ek ieafiad ahd dbhdc chbon ngefceﬂag@oﬂmb bfade ifeed and

whi ch X corres onds to a col umm nunber (for exarrpl e,

the cnude; produgt gterpriped by A&EMMethad B33 pl e, “ Col um 15

Ooﬁ?rfrlnmél%}l%? Ao Rl R QUuREE, iy BB hSauch s the crude

prodocingre an dstervhined by KNS T Methed B5BOT anlfesmﬂa@uhsumarftﬁmecﬂ.
the Periodic Ja n the scope, of
appF? E%Hh@ﬁwesa/é? gRto BPhAIITASE 4hed Ao HBIe R priie; Cs asphaltenes

Al §s dMEinS @{gﬁ?&ﬂ’] a nmetal fromthe
con Per i o%ll C TaEfxdh?KS{m\ﬁt 0 g(??errent fromthe Periodic
TabCelunpr Xwadtglits)” oﬁfela tQ omp oumgreometals ofl Golamn X ofthe Phdodic

Tablg %1' 09 otie (‘)I'ra 1?101% éo?np%%ln S0 ct}n%dorellfrsl’ortelgnetals of Column X of the Periodic

Table, in which X corresponds to a column number (for example, 1-12) of the Pertodic
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 Mo3 is used per gram of catalyst,
woOlzeosemBea| at ed wei ght of the nol ybdenum net al BOT/82004/042343

catalyst is 0.067 10 grans per. gram of catalyst.

g;lgm ef‘%l r.ef ar. \SQS }Qﬁi f; a i)

ﬂm%u St & ée’(lﬁa‘?{lél?(g{on% €,ra c%éé’g ee’gl,ﬂma&?%?a pl%’ 13-18) of

the PoriadieCTableor For exantde, 'Coluifid | 5 elpicasS treftds theongivr more elements
entage based on the }otal

fraction or weight, per
from GplHn 1oy of 1 Eetipgicr EROLE Al spieior FeaTe cempgsls of anp ef more
elm{gntslﬂ.&ﬁ ilgmf-thé'ﬁrﬁﬂﬁc fggd/ total product mxture"

refers to the mxture that contacts the catalyst 15

duiln thg spopec ef tiisapplitBict, meight of a naftalrfrorh thetBetiodicaFdbde) sveight

with a bqiling. rang | Str [on between 204 400 . ..
of a porgoiiddls EembEonEe HerotipclRo At OE o PmeEt EoR i Periodi
Tablle§oﬁ§eigﬁto?%&ﬁﬂom_ of Ar Bk %%Fi?dibﬂ%fé 8 %%gﬁied as the

_refers”to oxygeh, nitrogen, and/or sulfur contained in
weight of metabotther weight oftelements Fooexampledf 0degrams of MoO; is used per

Het er gat content i1s,as.detern ned b TN Met hods,
sren ShEHA30 B8, BB waihnf S 8 IR e caspgiis 0.067
granmisQfer tind bf catafkgt.al basic nitrogen" refers to nitrogen

conmpounds that have a pKa of |ess than 40. Basic

ni {'Forfert” refass to the weight efa compeaaent iy a substratedforsaample, a crude

N roge 0 iy .
e R o 3R EF SR R 0500 G he e
baseg oatlenweal ofeightoofubesitatateAriVippa” cefend ty Parts parahillich by weight.
prQvi de hydrogen to conpound(s) in the crude feed, A
hyd Bﬂsﬁe@&ﬂtg@r t PRENR  deteps to the miwiurg that qoatpctsghe catalyst
: g_ons (for exanple, C to C4 hydrocarbons such
as net hane, ethane, propane, butane), water, or
mi ‘XPistiliatel refersotb. hydrovadond stithrecloiling range distrihutios between 204

o ) net unt dr age rovided to, the.
“C ABRE3ntoL “ErvssRrimauREa: D5 ey G s a5 ebiiped by
ASTM Mpsigdd D5 B@Fers to conpressive force needed to crush

a catalyst. Flat plate crush strength is as

detBetaroptomeyrefayin Wb itbagern and/prgyfur containgd inthg molecular
' L [ t . t gt vol
sev 8L UFELIAS A, 18880k 5nR GBS A vitods
E38 fur onpgenf DiSy63 | fystotal auttepen Ldmil D42 Blyfos sulfmt FTotabbasid hitrogen”

catal yst volunes in the contacting zones, as descrjbed,
referfy 4 BiReCTRGOPY SIS A G5¥0 8 PR Uess Shsay 4k Josic nirpgeR 4 “gn) is as

deteﬂiﬁm}ehsmgyg&%n%&’[ﬂs%’.”posi tion that includes one or

nore conpoun at are liquid at standard tenperature
antHydregausair¢dbrelrs @ lditogdRaandier & compeved andfoe compounals that

as 5 STP" or.a Cc ositian that includes
whef i 55 Rrestrice ( Groe Bed i it ot prreret o vids badrogfay
compnun&(Egimez Reradefeed. ADHyRirGRRROURE ndyiatluas, vt & fdll finfed to,
STP. "Periodic Table" refers to the Periodic Table
hydraearbgns (for exanple, h o Cabpdrosatbonsisuchign imsthase, fthans, prepane,

butaf el o PR P Peiehhc A ntasa PRAPE0 By B8 Sl G afpdie net
amowlt @ hjdieg@abidvidedta ite compound(s) in the crude feed.

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

“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is
expressed in hours (h'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

weoesaiesy27i ned by ASTM Met hod D1318. 10 "M cr o-FCarbR2004/042343
Resi due" ("MCR') content refers to a quantity of

. d e bj '
oot Hiid BB refTB aKoRhofidoR yhHAAREA g e compaypds that
arc 1tid AR t@ﬁ%eﬁﬁi%&nd phaRke 28 °C, . 60 EMPa, bseinatareared to

onponents W t ab0|I|ngraned|str|but|on bet wee
as %ﬁ’ ® qrmmgosm thagincludeopeqmbigation elione mfanorm&amﬁands that

ere IR SRR Shnd e B S BB Mo R ARL BOSTROCT

C O fiPérivalid 'wmsle’l' Feferg @b the TriodicFEabioas specifietdiyehs Intternbiional
content of nickel, vanadiu i ron, @Féﬁﬁ?l nati ons

Uniqnypf R andragphigd Q}“F’@ls%’rﬂ C).Neyem] ned by ASTM
Vet 5 IR W BIRLP e BPRIERS N, RSt mtals,

of gas per cC cru
zinc, ddgamic; ahﬂmmydn or canbimatiomthevegfi nA conteptjefmetalsin mmsdal salts of

f that d t h
orgepiEragide it % eeianped By AT MEROERIAERy | ¢ containing.
OF GRRr6-(RAYEE ReSiRHP ﬁg?k"’)%h&ﬂ@ref&’étto ﬁﬁﬁaﬂ’dﬁr of tATbbE Fesidue

to, ethers, cyclic e al cohol s aromati c
remaihipg Iaﬁe]sqvalperamgapd Mmﬂoﬁa substratenMEGRtcoptent iste detefmined by

have a carboxylic group. 25
ASW%%?%@%@%M e gas" refers to conponents and/ or
m XNEitRRa  Ofe féio f@BflﬂBéﬁb&:héﬁmpcﬁfeﬁtsgﬂﬁl@ﬁ badlin® Hihge 'distribution
(peptization e" refers tQ a nuneral

betwpgn 38 "CWHIQ )rﬂ§1§]r?é)9 ﬁ@% hE) ath HbchPat iNaphthecquical/isss

e feed Determ nati on of the
dete@\f}@fi:% e%%g‘?%ag . Heithaus in
" MEHBW Vl%a’fa'efersmdn&cejmﬁ:admm; a*onf onlmmiiahatmms thereof.
- (PR e 3 1 sl S k3 Bt
ther&dfaTBE RE/V/Fe cHROAES ap Qét@nﬁhéd@? %[STM%HE{hodP p5908.0! une”

refer ,{Q pore di aneter, nedi an pore dianeter, and

p of Nmiiy] rmefersio nbvemat eribicaietsys ofaZIpRE cHltd mets 26 arude feed.

T N N T T I m—

hlublds /52084 of Rk carb@iylid TRID,-} MotpO Ninl-darskylie Containin
Nor cross, Georgia, U. Syk 1%ﬁe fLj’sed to dety(lerm ne g

OrZaniG OFYERILEQIBROUN R@mheﬂfebutraéﬁ ee imifed thShets, exclicipthers, alcohols,

exon it alceh Ol kABER NPT By BHREs Mol LR D ab e
carbetdicdasup. cubl c feet of gas per barrel of crude feed.

" Syrf " of I d by AS

B S R RS i il
are gggggra@g$pq as mlligranms ("ng") of KOH per gram ("g")

of sanple. TAN is as determ ned by ASTM Met hod D664.
“P (peptization) value” or “P-value” refers to a numeral value, which represents the

Ccomj

1

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

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

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

di stribution between 343 C 10 (650 F) and 538 C (1000
WR)200§/06392I01 MPa. VGO content is as determ ned BOT/6§3004/042343

Met hod D5307. "Viscosity" refers to kinematic

inst YR AP AVlckoririntd 16t NpRRHe SsomiR I SIAY pled Wned g detormine
these walmesppl i cation, it is to be understood that if the
value .qQbtai ped for 15 a praqpert f the substrate o
t es%@%‘gP%’a%Eﬂ%ﬁOd‘QmBPquﬁitggq’g?’e ?ﬁeﬁ%srﬁnwe%ﬁ utippabove 538 °C
UOB@P {k?l‘ﬁiq P ekt eyl or recalibrated to
(lotes ’dfggére sucegyc%‘ty. %{ro?g()es may be produced and/ or
r et‘SCEFBY réferito bipndandanibinfeeort gas penbarfa offetidefsed. and
t he abi | i,zed. udes i ncl ude 0j | des
o oSy ries L8 sy Stanm dduriiaed DEASTH Mathpr BS6LY.
St SHPANZREr 91D 2 TBM1 ASH tifEber Ritpreb RO nlilliPriuae (‘tfig™) of KOH per

removal of non-condensabl e 20" gases, water,

gram 1)) phsamphes TANrivas deteominet dycASd Mothod Do6d.
st abidA.zed crude,. ch stabili.zation L of.ten occu o
ot Vg0 Bl o B htfR el dRtpSibT BedieR 343 °c
(650K and 538 adi(1000ed) & 0403 NFRI VA0 vodi@itss Addetéiafifed by ASTM
distilled and/or fractionally distilled in a treatnment

Meth%pﬁ?%/ to produce nultiple conponents with specific

oLt & 1A . . . ) ]

oo\ Gt Bl A8t beS7 BTN e ikl s
detePhinkd biaf ASTM MdthodbB445ut 25 is not limited to,

at heric distillation mgthods apd/ or, yacuum .

i S e cap-ﬂmdfﬁﬁw BRI CatiqRa 8 19 hesgndertipast that i the value obtained for
a propebty A ihONBLRRe RiBRiL gﬁ%ﬁ’deccff‘iﬂﬁfs SFtle t.gggggﬁg the test method

conponents that have carbon nunber
maydganedifiedandiir ragalibeded t®1est fpr amh mbpatyrponent s per

gr f _crude., Ex l.es of stabilized crudes i.ncluyde .

O SR SRR TRES o2 BB SRS Wmions
and thefi stabiiized. 00AREs MhY dASINdO EnAe Bl THile e EBRIAD solid, semi-solid,

"Topped" refers to a crude that 30 has been treated

and/gikqpi¢ntabiiizationsmey Saghade but isaot bmiied éniremorliof panreordensable
0 } oy

sep A h R bt Byt et o e el b Syfdediile

Suclestatedlizativn mdy citenmosir 8t, dr pro&ithate 8, th®piodlctitn Grdéoraetotting site.

o SHRRizEH 0 Sa ey AoE Pors RLshbr andlon fegfkorayy distlled in
treatRAPREARP frédifte Hutfiple &R forRhBRGAH gp%aﬁc%ﬁu@;% I}aggea fn@ﬁibuﬁons

stabiliZed ‘crudes to be transported o conve
(for examplesmaphthg alistillaies s VIS§O 1 andfrs pabricating nilgla istillatiofifineludes, but

I T T
UndistiBed shidiadindiatéagadd @h‘@iﬂ%@éﬁl&ﬁﬁﬁ%ﬁ [HéfiRRe coRipoRéts that have a

unacceptable to a t,r.ansgortati on 5 carrier and/or a
carben Bembepboyet in quagtities o atilpgst P15 grgma of compenrantsper gram of

akue ¥l { e he, econom.c val we
e 24 b S RAREL A S BT B, vt
crudel, sesditad toppeticradssgor combinationeheRdr ! OoppRat kaferk @ a crude that
roduce, transport, and/or _treat. Properties of

has VS 500180 Uy dtpt o s of the FomB0nasts that ke bailing poiat below
35 G038 VNP5 o1 &1 a5t rm RO R, TyBichly pped s wil

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

| east 0.0001 grans of Ni|IV/Fe per gramof crude; e) a
wDawesd/esas7er oat ons content of at | east 0. 005 gregwUsHv04/042343

heteroatorrs per gram of crude; f) a residue content

%@éﬁ%&% enes C 89% E-?e? tﬁgtai.ﬂ% T&lg tS%gh%fdc ; t%?e

trarﬁﬁor&slﬂh abﬂmasneﬂ&reagnamfatfﬂlﬁesmmboﬂ?ﬂtﬁ%aéﬁmt(?mbx@ﬁple
ram or crude; |1

f least 0.002 nsofI\/CBR
PiplEies. dritcks, or ﬁ@?%)r ¢rudes hays anglor snose upswihleoraperties that
f .
ren&fr ﬂ‘}"t’)fm hc A an: Qcp O%ag{réﬂ@r%%e? cr@és%%ﬂ@%&g % é&ﬁ Wfisportation

t lons th
carmbrsaadi’mam tragtetntfaciéaynthys imypdrtidg a 1o ecgontic vafue to the

. di sgdvant a crude, at | east of residue, .a
dissySiRh0eg Sy st ecaROmH YA ey oo SuL AT Reseryoi it gheldes the
disdd9sritaed critie tBit ik GRSthed10d @sAYTo @{ &%@H@% rt, Bnd/BfBeat.

enbodi nents, the di sadvant aged e a TANIn
a rfanmmts qfrdmdtamag@i Gudes MOy mllgieobum&noﬁmﬁad tox a) TAN of

et 10t et 0 Reghosty BT IR TP GRE ) ATF pibityg most 195 ) a ota

Ni/C/Ré@Bnteifof 20 f4st G.0000F srams Op bEIRbstW.0601 draas bf NiROBe per gram of
rams, at |east 0.01 granms, or at |least 0.02 grans.

cru %ek@mal besoaores centeat of atileast 0,003 gramsché hetesoatoms per gram of

orudty BREEHHATod et o Rast D Bl ot P Yo Sl o s

asplgamam whtenkyfe beast 0.0drarfs afiCohsphalieltesipeegianCof @ud® h) a MCR

°°n*§§€‘?1‘gﬁt enesﬂ Oma!j‘e?sa‘rﬁm %Fﬁén%zgn?eémdu)oacﬁn@ﬁb@fm%ﬁ in metal
saltﬁgpdrgaﬁc ya&msattwas& 6%0 fzﬁedfg psisgmhp a&f

wth APl gravity o east At
combmaabss thnrenﬁt Inl sozd cmbaahmentgadnsmdvamagdds crufle mayl meiade per gram

of d%&’[ﬁn%ﬁﬁ? gﬁlgs Tﬁifsz&g‘gb%l %ngg gqﬂcg% lgqsg ﬂggm o}remdue, at least

0.5 gﬁﬁisweemmer o1dit 2600, 9direas wesRRRd 1f 50tHS emBbdinRAL, the
001 30 grans, at |least 0.005 grams, or at | east

dlsaé"@iasgﬁl& egnayianesc bAbdna mnsmfrgmtibl pr .3 tp2Ag@3 or 0.5 to 10, or
04 210§ RS o e Pl g fvamage

cruds, a3 havesnsulfuf chpi@noeRat Beuss0.005 Brams) at leh ©.01981981s, or at least
di stribution between 200 C and 300 C at 0.101 MPa; at

0.02 2328 0. 001 grans, at |east 0.005 grans, or at | east

0.

0; 8 RSNl A5a AR a8 B o 8 Raing, bt o
limited 06y ) §30% of fdFWER) @bﬂéﬁm coemten@oﬂﬁl]led@ﬁ ;004 giamg of oxygen
per ga:aljl easgf é:?%%&l%:g rcjalg%r aﬁ@%ggéoq%tg %g rfg{ grglitgx@ @?%Sgsphaitenes
per ghafit dfichudel fo; AP hWegHer AR c@sﬁéﬂjvﬁé&lt? (ﬁir eQaﬂaEIb MH@.cSt fora

Di sadvant aged crudes may include, pér gram of
crudgif ABS aﬁwm'mi at least [0z contog of ngat@lm mgtal sgdtsxif organic

(I 0,01 r a1e dr ogar hon
acid@ o el G8P00 calls of S8Ho et ARl ob ) cRRRRARAS thereot.
at msaﬂﬁéntﬁé%ﬂ cn&teshﬁ@sihcﬂlcl@ Ofer grafof dRhdVantfped @nidebat least 0.001
at least 0.01 grans of hydrocarbons with a

gfﬂnb?@ﬂ‘l IF% Sﬁgﬁgeanaﬁ or at leastiGhl sapvsens ﬂnydma@oaﬁmthmﬂmgamge
i 5 o R0 O 0y S 8] s
gramisaogat letiss0. ﬂDbgitamJS’\oﬂi@tchm:arboEﬁ Qvith @bsiligP Meaﬁstﬂblitﬁxh between

e 1 at |l east 0.005 grans, or
200 3¢ 5 38 6 SR L0 MK of Lohg ik e rmmmctdpash0 RS geams, or at least
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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10 boiling range distribution between 300 C and 400 C

at 0.101 MPa; and at least 0.001 grans, at |east
WO0.2005%06392a8, or at least 0.01 grams of hydr ocaCTIER004/042343

with a boiling range distri but| on between 400 C and

at 0. ?ﬁg}vﬁ’aggn‘g%@%‘ mﬁeﬁg gﬁla age ; &q%%f easlgr ams of

hydi@c&8anowilis boilinglregd diSriBifion between 400 aC ah& @SO °Q.400.101 MPa.
grans of hydrocarbons with a boili n% 15 ran
di Stivadyentaged cppdesmayoineludaoper ggam of e&dwgeﬂﬁmde at least 0.001

grmgbﬁsagvant aggg;;":g1 udepﬁ‘ o %%IE?P}OE se%'\gan ulydhﬁé]ﬁmge

distributide of at mostr10enC 2. lilld\ﬂPhystrleasagJ@Om grahs, at legsisﬂ.O(lS grams, or
grans or at t 0.1g ome di sadvan crudes

at leagt 0.0 1 axpma ef Rygbpcasbenn i a alb§§%ﬂfl%$atf&“ betzgeen d8ec ana
O¢

200 g(rlgﬂé.l% ﬂﬁﬁa afileadt DA %&&g%g%%ﬁ 009'gr % s, bf elSlEasQ oY grams of

rocar bons
hydmicarbondowith a boilingatngeadisttiba66n b?etateeﬂ 2<m ICNBd 30&366& 0.101 MPa;

di ant aged, cr may i ncl de r gra f .
at lefit AR R attearifU0D> e et 1ot 00T 't ot Birocastions with a
boﬂﬁgmegﬁsﬁﬁﬁuudﬂrbeﬁmémt“@aﬁﬁlmﬂ YRt 0 0P XArL GAd Elol@&st 0.001
boiling range distribution of at |east 650 C

gran@; ahlpaseg 096 criras v ahleay 8D L gramnsoofthiydrocatbgns with s haskingrpnge

cisai R 4P SERBR 630 B AR R ol L owi my

re gbﬁﬁ?dlshﬁv&ﬂ@ed\w&deﬁ maly. ificludl) fer GBaf bf diRadvmtighd tfude, at least

Cali fornia, Canada Tar sands Br azilian Santos and

0.00¢ %3585 ableast A0 SRIpms, qmt loast 0.9% geae%zof huﬁiatap arhgxs vath a boiling

h
rangl SRR o600 TR P O (AR el 1333 el Bt
comﬁommts” éfyp'fdaﬂglﬁeﬂisad@amhgedm m;eplercgranieﬂ drmgtvaltﬂmd ceude, a

he 30 sadvanta @rudes such

f
°°nt[=waqf ﬁﬁhsefr&'zﬁeié@%ap aseeeﬁ 2igrams g atitp osh 0 mEi on -
. angbek dléaﬂeﬁﬁé%ﬂ%md%s%diqﬁcﬁlﬁg/ﬁ gftir? € YRR ARG EHIdE, at least

that is to be treated hérein is referred to as_ "crude

0.001 ggains, atrigastrQ0Seeramacbranleasc0.0b grases ofhydaeadyons sth 2 boiling

Th t lting fromtreatnent of
rangf:%és%&buu 0?8{;%83228 gdagﬁ ]boéoﬁ? rein, is generally
SuiSbhaeldesall Gantagdd cYifded Ay ia0RidE, hererdn/oP Bld4d ek éd crucle, at least
transportl ng and/or treatnent. Properties of the crud

0.00) a1 et lspe M 0SErams.qu gt leasdi01 geanes of hydeocarkops witha boiling
mgﬁfﬁ%ﬂﬂ{t{ %@gpgm% sgpperties of Vst Texas
e

nternedi ate cru an the crude feed, or closer to
t h&xamples sﬁdxnaklvagtage@ prades thmt nﬁngr’wrtteateﬂummg théprocesses

descipe! fergiaans i DOLTERoL PABH - UAES R Opbegol QyPiaeions of the
worldt UfS. 'Cﬁﬁ?C?Jst 40 Riffic € Gtla, ChilfaPif sERIABRIAn Santos and

refinin ficiencies. Pre- treatnent may |ncIu e

Campes baﬁnSL Egyptiaindlf abBwazaChad difnited M@n NorthoSesh dmigola

]
oftsfbrdyhindie Bt Bayoy thramsbfizthie Mot e Hagis A pfnate.
hemaﬁnémwfdisaawﬁ@geaeﬁ{degﬁﬁ@genhﬁc%a gfopeRd ofitich t he

. catalyst(s) in a contacting zone and/or
disadvantaged crudes such that the crudes are acceptable for transportation and/or

treatment.

UJ

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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10 conbinations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude

wbheeek/0s8927be changed by contact of the crude f eed/wizod/042343
one or nore catalysts relative to the same property

tran%é}ﬁ%gs r uqfea élg ?\lé)?g&n]%gg ﬁmﬁaﬁ‘%ﬁen sour Cetag :agscri%ed

here&pﬁ'e cRizbOdi the edree dxtalmgmdperﬂem of Wast TexdsInkentedintcoptde than
ydr ocar bons that under certain contacting conditions

the %@&fee@d’rf@sm tovheieorrespendingaptPrsFies of Brentcrudes than the crude

h
o SRR R LD PAROR) vl b APEER o e brddicinaybe
refiedWidClebs\gr noque-tbiizant, tidsely éntedicimgtrefising@fficiendiery Pre-

T ATIRY T TR MR VR T M

rembvdi iﬁE or conbi nations ther eof . Exanpl es of a
cont I'ng zone include a stacked bed reactor, a fixed
b e d‘re&memtmf a andeXfeedimdctartiing: Withl imeativns desaribed herein may

nti nuqQus stirred tank react CSTR
inclyde FonlRsBhe Ui srudedbet Witk the TSR e Fanactig ope andior
combifaHbiY 4610 o fRPERRARRg zbAesC %taaddﬁt&ﬁ‘ﬁg Foh& at ﬁaasttdi'ﬁ property
contacting systemis on or coupled to an of f shor

of atadnlfecmam clmgedaby cantact pfithe grudeifesid rrith enecor more catalysts

reafiy Bk mpBCe i bRty f Pk eolBRiaed coupeting i

pertaﬁﬁw ﬁmye pxegénuel of SRiregen Mot ¢ Tnbitiletatiddahedy atip hpdrogen
two 25 catalysts). In sone _enbodinents, contact of the

sourge isfmeros sprohydrogarbonsdhatamden sestaineontagting fonditions repst te

t
L P
caFiGybis dewhematies doataetingtystem d 00 teat indudesiconetisgzone 102A
e B b T SRRV . el
reactf?d S&Htion OFh rcY, hiitipR poRRIHY dTal lefdtsr, Of cbl‘ﬁBﬁﬁtlons thereof.

properties of the crude product 30 chang at | east

e
Examphes 0f h goitaetingzong mcimtm stnchpé bed esactsfr, 2 ﬁ@e%bﬂh@aﬁes@n

FRf & 188 R fratlol ReO0Pr A o M dized bea

fite
ebulffigngood FCRR A niblfishls
reacfor] B4 (?tsg rdaamt haad a i gmiqmtgccﬁﬁ:ﬁﬁot .Sl dertain @nleslimene)the
10- 6 vol % from 20-50 vol % or from 30-40 vol % of a
contagling syflsmuimener ceupledaompafishare fapility ohenfaet of dhe eryde feed with

the TG BB RE nslish by BB g DAl AL LR B Bpoess

0. (I(hécdtﬁlagmgmme ﬁl@@ﬁelﬁdegﬁmrm more datdlistS(for ermmplé, two

cataér 3. a%tt & 100 agsg%t?t{:tﬁé %g&d{a ?xg‘%swqtlﬁ ﬁg catalyst of the two
catafy33 re@fea@cezmﬁ o6 driidel f46IE SBbeqRER cBRfact dfthé ?&hui:éti TAN

t'enperature, pressure, hydrogen source flow, crude
crudeé”aﬂ \tritlmthe secondontalystdécoenses Ihetexvafomns Enlan andi incegpses API

con ons n sone odi me contr
gravige o, e bR B R EAR TRy SN B TR S SOt fifhob@ms content,
rem&[fé'&ﬁfeﬁi EA[FQ g'rfihtzrh& coRHidibhd 61 ARBE pFop¥rticd 3 Ehel drBde product
C, 40 C, 70-430 C, or 80-420 C. Pressure

changq bar ag tqaﬁtail&t‘/p rﬂjatwcrt@ﬂmymp arepertieooh the eruglg feadrafier contact of the
MPa. LHSV of the crude feed wl|l
Cmdvgﬁeélr%’lﬂtl;g/“%’ﬁa%“ ‘W‘Sﬁt 0.1-30 h-', 0.5-25 h-', 1-20
EI—LISE\I/ cértdin dabdditentd) a voldMe bf catalyst BARE coffachig Nk ss in a range
from 10-60 vol%, from 20-50 vol%, or from 3 0-40 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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10 is at least 5 1f', at least 11 h'', at |east 15

h-', or at least 20 h"'. In enbodinents in which the
wbD\yzdespgaae7sour ce i s supplied as a gas (for exarpuTaysS2004/042343

hydr ogen gas) a ratio of the gaseous hydrogen source

il 00,558 1 Rl 03055 PR cat bt g 100 grams of

cmddﬁémthéc&tMgsz&/nB or 10-800 NnB/nB cont act ed
W|th t he cat aI%st(s The hydrogen squrce, .in sone

mifermtasting sonditionsdnieraatagting Zene mayingludy, byt argmet Inmted to,

B L AR BB A 0 050 oA oo

Comtdctiag condiigorzdn some egdsdinents dracohirdléddetofpreducefa dridde product

crud feed and/or flow of the hydrogen source in the
%etprwm% Aeqpesature puthegontacking zeng gy sangs fram AR-00° C,

60—4&0’("@90-@0 5@ eor%@m o) @esEﬁHﬁﬁsa) n'te[l:tlﬁg %?e may range fix from 0.1-20

enbodi nent s, rogen source Torex
MPagt-HamPaps-1 GMM e) 6+8aMPhe LEESSd oﬁﬂ:eaxu@ fead wiikk lgega-alljamige

song B AR D570 i PR SR -2k - Bl iome ke miorHSV

is af 184t § Wt 0 ledse £OnY Mt GRS K1, 1d¥t MasSBPRF 2t el y vi a
condui t’ 106. In contacting "zone 102, contact of the

crdd embe@mewustm whicjutha lhy@pgpn source is mppb@cha:s pgasdfiortexample,

ycirgBh gpdlea AES 35 e Fabetts BrORRh ot sq 2 cnideTEed pypicplly ranges
from a ICIU(DtUOONin%f’ m sile 090 e /28, [-8a0b0aes’ /e, 2500mMdndReNs-3,000

yrce in con . The total pr oduct rmy exit

ch’@moaé&&@e Nmi Mec%@t%mtb theeatalyptés)alibe hydiogen s0gogiin some

iSRS, it RPRLAY PRI AR Itfealel SRR R, Gilling

ZOne e@ﬂlnai £as nhayobe) foreixatnplel, mﬁrdgeﬁ)’ﬁﬂlﬂﬂﬁ andfop argena The@arrier gas:
&: | ar a e.Cru uct may exit .

ma o of Blrciradsefond andler-amiot #FTy SquFetR the contacting

zonés(ﬁn Re Eérﬁ@r é.:Q théy AIERERARE ﬁﬁklﬁg ﬁﬂ{efdoﬁfénn@hﬁfé(é)n ¢8 some

storage vessels, refineries er processi ng zones,

embodiments; o pdiogen snwree(Gorxample; élygmammuhm orcethaye) may be used
f Laed dukin for e hydr ogen

os 0 R s A e loEE BB el P BB omox o
ex s hydidgarsfuréyfa v aaer coﬁ%ﬂﬁg zoR@ 40D &o-@ﬁﬁ‘éﬂt@‘ witB$he crude
The excess gas may be reqd)ég & to contacti ng stem

feediip gondust 404qr éﬂE’al“!tPIa’ﬁ%é‘P Jaicentapting . zons; 192, cqtacs of the

T P R

some embadihienty, gdse Insode efnbodinydritd) atcbmsrfghﬁis)mhﬂ:m)ed mth the crude
pr e .a . total roduct IS rformed in two or nor

feedgpplos tie hygrogsn sar cerH’ecanwaﬂ%E g‘%’ﬁ&‘?’ﬂlﬁ?dﬁé mayegdt Seiagting

zond mzfa@lar&ﬁekle%@ﬁ zgh@fﬂmxamclﬂﬁqﬁés) FIGS. 2-3 are

schemati cs I ments of contacting system 100
t han sdpatationleene H)8, the condetprodectandtgas maryg)ezsepm'ated ifrom the total

LGS, 2A B t act | t em., 100 d
produi g deneralls ks S5 aiition decsintBiitor sxeiile, 845 Ry separation.
The @ﬁﬂb@ﬁdduegnapeﬁﬁse%gmﬁ 3éne 10 via dodfit BB, 244tk beIansported

contacting zones 114, 116 are_depicted as
to transpenteiion cawiera pineliges. siorags vesselh éeﬁlm@smﬂler’mgcassmgi gones, or a

comfRfort b7 ER L8 RAERGEH0 Bt Rt PR BE Blfckeel ot et
hydioy et atede, 8&b68 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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10 conduit 106 and is introduced into the contacting

zones as a mxture. In certain enbodi nents, as shown
worodd/@3271, 3A, and 3B, the hydrogen source arrt/ToUS206up042343

carrier gas may enter the one or nore contacting

7 oo St pranodimely Sttt e RReofd Witk B SSADSID 1 Hipnce o
total{];@g(ﬂlc\! isperfobhe®AWR) & mé1@ ROthétinkGBnes. THE tdthlGRodict hﬁg be

ydrogen source and/or the carrier gas counter to the
sepatdtedhtooform e @pdriprodectiapd §axes). enhance ni xi ng and/ or

co t, @f t crude f ' : t,
of TGS %7 e ReBHr A AR5 BEAE, Ko 100 Bl nctudes
two dPfhrdedontactng eqtbs. Hi FEGBN2ATAA X5 @entaétima 5ystem 0 frichides
zone 102 to contacting zone 114. In F|GS.

contactin .
contagting renap] 04 and ¥1de FIGE, ¥4 And P Rolidesortastingconsyl Corld4, 116.

0 ' . ' .

In FIG, 20 SA ToRtaRng s 162, 1110 ML BACTRN Weheridate obiifisting
zonds Iiﬁonaﬂsgctoi‘. hThd erade féed enaRtscontastingrerediOgiazonduid DG4,

vi a condui 18 and enters contactipg..zgon 14. As )

sh&hFPmEem pis, the cagrigp gasdp P@awegw%&egwwp dguree in

Vi j i r fi e

con 1?6. 6#1@ 1%’1@288\2%92%%&”%?)%(3 c%%?%%tagg%\%ﬁ% a igttﬂiﬁgﬂal
embodinsentss bf shownrin F3GS ak, i34 gnd 8Bethe hydrogenl sovrce and/ac therpgrier gas

maySPIF (hethe. e TOTE EPHIBCAS oS T e G R D g gonuit 106
and/difh AdicbcBBh 85 Et&aE Wefldvw Bf HeRfudbFedwia, firsthinple, ddhtuit 106",

The crude product and/or gas is (are) separated from
Additioa af shabydsegemsonrce ahd/or the warriep gasdenuntes tp ithe Heywof the gude

ia. it 1 ' . ' f
teed gAY crmibe S Ay ot of it by B B! 27
coloagict Hfthe yaide feclGPith dduslysi(sy Arbortictige czoae U 02 fdraistafeed

t opped or untopped) enters , 30 separation zone 120 vi
stresgp it feed stpcam flowe parneontacting rene 4. to gpgacking zane D! fa piGs.

3A dﬁﬂ@?, ok REq Wh&@QM&%G?% 2R 119 15 PoRtRlRL 20 NG,

t echii ques Wn'in the art r exanple, spargl ng, )
e Gontacting s 402,dr14, préamsyinglude due br mdre catalystsd dseshown in

t rud eed. .For ex | e ter at, | east .
FIG K i e skempcionia g et R oTsnabity b Sl poptacting
zonG Y. RS sSHOWATRIFEG. 3B.QHP Qied Rirsant Baits ddauRridghoht i1 1M viadidaduit 118

di stribution below 95 C or below 100 C may be at 41 WO

and oers/coBBoATR Fm¥/ 182004/ 042343 | east partially

seRal d.fromthe di : r: :

or e M e ey SRl ARt Sty Bl R Uil one
114 edhd/sguntdeéing Bohec DIH0 Fituats thenstel prothait The ttbahprodpdttexdts

are separated fromthe disadvantaged crude. In (%Te .
contachngiope A4 andfer q@&@mgzwklﬁ@ﬁdsmeﬁﬁépa?éw&r@%z via conduit

c . i . e
1107 PAPEHIRERRATH haRFRA: Bk sk ARty TRy e oRde
producinaxits statativardoae 10$elawdaduit Bl2n xt ure of conponents

Wi a, pboiljng range distribution of at |east 100 C
o Gt 8 chie i emeodtinent of § Fergrac B e st of on
ir@lsysteAsto0] Ae GisadvaRiragal | Sifhed RPBERLR Dt Cent
com?%né% S|‘Y’F%1cl ulg)gs aemSQtﬁre o?c%bgﬁ%ongntﬁ%ﬁw th a(%g%#bi r111ers
separatiogeoné $20 vipwonduit 122 \ie separdlo-z000 12, at 1ot 8 portion ofithe
disac%voa%faSggg cr%de'iA:} selpgr%Fetd u%in%%ctﬂnﬂ]rﬁeso fcuotvsrr]nemctiuléda?t (ffgreeq:aren)f)llet, Ssparging,

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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10 separation zone 120 and enters contacting system

100 (see, for exanple, the contacting zones in FlIGS.
wb28)s/068®27CcoNnduit 126 to be further processed tp@TigR20042042343

crude product. In some enbodi nents, separation zone

teas BT sebaefied HomRE st RRae@ e S BRBMA AT RldeFerd. In some
embdirhénts, G0 least d prertiory 6 iFhthd And cémBOGARY thorehlatild thanthaphtha are
sonme enbodi nents, the crude product is blended with a

separpigd dronp the disadyantaged grudgs In gome)pmbedisaanty, ableastifepastionief the

eed. : TPV be conbi ned
sep%rvnt%ﬁ 3 gé?eﬁﬁgggﬁg%’%%ﬁ%%#ﬁ 29 Eéﬂogc\y/l:{&'sléo& ty thereby

r esTHetdriide fead abialned fech sepadtich zhay 1 270 il soth 6@dbdiynents, includes

that i s between the_ viscosity_ of the crude product and

a mpxre of componapts itk b oikipg mnge distabationet at dsaghpilC prian some
o6, AR ABERLGONEILL 158 1oAY e M

crudecfeedinthiles & atixtuee dfebmponertwith ANbaifing iange distibutiondedieen
the €4 1N d, pyoduct nma sui taple for
100ty sﬁo}f‘%%"r?s&ﬁﬁs?@b&f? 5 abloret 2 podod pbthe crvdaiped exjts
M&ﬁi&n@ilﬁomgﬂﬂéﬁgﬁ i { ' i
Sepsy.stem 100 via con u%lt 1 4%%%%?(&?(%5%@%5% o%’tat?%ﬁg&g?’mng
zoneshia HES8d&-3p visdhwotuib k26 to bedtthertriracessgdtodiorm @@rude product. In
Qndui,t 128 and is int uced into. bl ending zone 130.
soum ARty sEaioh gaBé 118 2p pis toBed Bisiriiy 3 dopfhiream of a
desamngﬂ@ﬁﬂmﬁaqsmb@ssiﬁgﬁhe biede prddicORdtsUontiRtifg Y048 390 via conduit
streans (for exanple, a hydrocarbon stream such as
12'napht ha produced from separation of one or nore crude

f . Q] fie
or clidrpe SrBpsim U AR i s Y oe Wi R ohIBIER st Bame

-or differeht fromthe, crade feed t Euregample] the feradeeprodidtagaicledcombined with a

i,rectly_.into blending. zone_ 130 or_  upstyeam of such .
W@ﬂ@m&%‘ilﬁfgﬁ@ viseosey HhethbY Tesytinging &kﬁ@e@g?mwwmw
that BebdtRES B8 vigtofify SR criliCHIURG hANRe ¥13CosithHE e &880 another

product may neet” product ~specifications designated by
example;j the cnaste naediJcd may be hlspded with orndsdraving s T AP thdtistdifferent,

therfF Rl GiAg b Bl 15 s ZANY gl i i hvees ffe TR ey procuce
and €He czadd)i Tiad Blewted ethay B&suibRNbE traRspeiatibn Bxd/bbtreatment.

bl endi ng zone 130 via, conduit 134 to be transported
or Afrsbewade §1G 43 ingsrirgoanbetments pandeSrd satays caarctingsystem

- r
100 PgiPopfoit 105, 434 SEREAV AN HHE b B pd Giob ERE Apldfing iem 100
via ¢condsit p2A8 andid iatsodueed intwblendidg gome 3@ Inblémiifip tdree 130y dEleast a
feeq.. The cruyde feed t hden,tﬁnters contacting system
POrtipg Pt s SHdHPTOGHEHiF fombined With OBe,OF MOSFBrOCes SRR (10T example, a
hydiob 281 Bfedth SRAVR %}?ﬁ%{%ﬁﬁ@ﬁ ﬁdﬂlgeﬁ%@f cﬁﬁ o Wye LARe
5 of the crude

via conduit 124. A east a portion
feedp), 8 duncle, @xiutle fecdnotanixiures thereos o poGiee d bierided product. The

bl endi ng zone 30 through copduit. 128. her..prqcess
procB SRS, Aot RS S e Bim s Red 525

blenfink@6ht Y3Pbr WistrefR B8 ich i ne8a CRINED, WU hixihB8ystem
crude product to forma blended product. The bl ended

mayhedexatad igor ngardiiendiigrpne 43¢ Thoblended producttmapmeet product
specHfAR o BRAIRAY refdlFied LS, RARPOHAG Hriirs! BlodUcP NIe
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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10 transported to a refinery and/or a treatnent

facility. The crude product and/or the bl ended
wpnreebasBo2rey be processed to produce commer ci alpCT/US2004/042343

products such as transportation fuel, heating fuel,

o SPERET S Ine, fispiATRER Ado TS Sit-Bfor Pie 136 e gandui 122,
and flieodisadvamagéddrud i RelReated aopieviotsly desutibed tofderDtheBRid: feed.
distillate fractions. In sonme enbodi nents, the crude

' Themreftﬁféﬁd thep entersceataating Bistean 100 hapush qonduib 6. oAt lepst some

con@?ﬁ%oél I'Telﬁllttlél% a{sﬁ% cr gé e&ﬂae fﬂq)%as a Z%k%\ﬁﬂ% ‘ﬁg CO&IHH?QEE At

leasDf Portivh olﬁﬂﬁtcrﬁcﬁ%rodm eﬂiwsdon%%lg ystath 100 ahd &fibeiblehdiBg zone
feed. In sonme enpodi nts,

T of the.c rude
130@@&&%@% a? Thther progesssigams and/op esz@lter@isn%eg@e% 130

. .
oy 53 5oB Bt bt B k015 b b
prodatet.nBhx bl2tded phoduat mtss!ﬂexﬂu& zome 180 via @ondpitd34.nost 0. 1,

" R s i A B e
trankRA6H t0a Qé?ﬁaterﬂ &@&%@aﬁﬁ&ﬂ'fﬁﬂ?ﬁ‘ﬁs The-EﬁNlecﬁ aﬁﬂ:’é‘i‘ gne blended

roduct may be in a range from0.001 to
producpmay be prog8ssed tprodudercogumercishprodiicte nucsh asttﬂaespmmmn fuel,

hear@ie R DoteBi, o Shiuicley ook B gl i, aptpptionally

distillivgz the cMdE@ramet ﬁﬂ?orQﬂeddB@ prodfcicib peGhice @fe orere HistBate
acgroduct in some enbodi nents, has a total N N Fe

o dAsomp, °@b9@ﬁ§§tsoﬁleff@@ qprodust, the/blendedgmogucss amtjosihepone or
h de feed. | [
mm-g Shggtel}ﬂa/c{{é,gqﬂ%o%ﬁégﬁo pr g e crude fee n certain

I ments uct has, per gram of crude
.pr dolsorhe embodimenty thyichele pmlht:EIMsaT\ANdfawgﬁsﬁ 2@ 4t nsost 50%,

ot g 40e8of g moSh Bt AR Of 2 erudetoecs e efigpdiments, crude
produRf bl AT ANER 4 iralRR 0% 1-§0bF 20L 'H@? 398609 o HVS40%8 of ﬂ:lé)ngf the

grans of NNN Fe.” In sone errb0|ments t he total

crudﬁufﬁtw Ha centain emboditnentsethercmuils preduttibas & TAN/fat mt 1, at most

05, BERGEYY, LhosUA B dloiod “o?af“hﬂ%”sﬁﬁﬂé‘”i‘eﬁ@aﬁ@ i Hodict will
ﬁ'eqﬁtﬂttl@rl beC® (bastT1.000 4] Bbfe ﬂ'eﬂ;ugﬁl}aht Rasti0s0010fn %ﬁﬁrﬁn‘ibodnnents
acids of at post 90% at nost

t
TAN gt the s prodvet ey bt i & EmEe FOmd O 5, 0,01 i9cd 2 OEADE 40 0.1.

e A ey s b8, SRUDS ARl B 71 < odan of g gros

90%c audestrm%j atmoktald?%q at mioatl 5%,00rtae ntoso3 Yorofittled Ni/ VAF eredmtént of the
sal t 0 an acids in e of % ..10-70% .

cruds e ofbe sPachrestist i Somp e BediimaBnk A OB %aéf#éwmnt ina

mg%ralsos@ubsm% 20160905, o 30%'%1&&@ NM%H@ETJ&% cfude feed. In

Organi c aci ds that generally form netal ts 1 nc
certayy embpdiments, the |cmdteep¢10dtmt hasapdr@eghiof casiegsodutha odtal N1/V /Fe

contplhif Exgned ol ad it BB A0 1078 RER 1S 4 X 10 grams,

or 1 RAPHidhani © oeilgs graa{se MR Bérki R Binbodif cffs, ﬂﬁ%demzaq nfost 2 x 10° N
acid. The netal portion of the netal sal ts may i ncl ude

grams) ofA¥i{V/Ket I sonye embasiaenss.ghe tqtaltN#WﬂFp cgnt@n aghde product is

70-1B0YCRE 90 ofk PR 7 BRBALEE cfienlofthe FAREREE: o o
(T 1 soeneadtibaRliment) cth@a@dezgfmhetrﬁas a@@thlltfﬂhteh't_’ ofle®1§ i mefal salts

exanpl e arsenlsﬁ%; Col umm metal s (for exanple
of orgpanIg #Pldﬁ? atgpost PAYoy atanost ﬁ@%eg&mostl %, 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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10 In certain enbodi nents, the crude product has a
total content of netals in netal salts of organic

wWoQ0as063gr gram of crude product, in a range fRE@MWS2004/042343
O 0000001 grans to O. 00005 grans, from 0.0000003

rrs to@tr%@QOZ CJ@?%'H? for from gg%%ém%?t L.gsgﬁicﬁinarangeof

-sel%l Pb‘ﬂ@%f 20609, 6f 30‘-5@%%%@%%;:&& omﬁﬁs mrﬁﬁm §f organic
a total contenf of metals in metal salts of organic

acldacm the conde: fived. corgauicBidsrtbatgeneraBy fognnrmeis) salis iriciods, but are not

i b A . FRBE il BBHE e TR, S8l of
carbwpn@iadimmmdé\mut afedidt livhiRf 16, iRpktherd e asids) PphekanthRHiLCRIs, and

fromcontact of the crude feed with catal yst, at the

benzoipaeid The metal aiortionied the @etnb saitsmy iggudoalbgli nretals Gy example,
3 ~
hﬂu@é]f % (%W}lé%o]gc{ta ENt QAﬁkla-'}%{ or Vi T &ngkﬁ?‘ A f{ 'ﬁg’ J&rgg%e s nJIH, calcium,

and mmdny;thlmﬁ N2 inetas (for eddmple), zisy anﬂﬁ:a&ﬁmrﬂl);l Cohirhfil5 metals (for
ts the crude product has a viscosity of at
exawggt mctsboféor&?catap epEfyPImgD), oF mpHures thereof.

S gm sﬁfb el B Bt PRl TR Bl el

saltszﬁf &@anic Emdsa Pertumodf drinde Irndum,smtayamge frdre 0.0000001 frauk to

0.00g85 3%, Foncy 03 senarto A3 op 29F SO grams o

ooaoowg@auﬁfa%&m et st of Prgabid Acid per Bﬂéﬁd@ pstiet. In
Is 70-130% 80- 120% or 90%0% of t e AP gra\&/,lty

some l¢mbedimants, adetal omtend afmetabsoidimnesaitsslts oﬁmgm@ d@:dp obthesrude

prod 215003078, 0D 35 740 bl B et st of

J:

“orgdndd sidihdhscradenieedt of the crude feed. In certain ..

emyodi ments, the crude product has a total heterogatons

corR &Fftalp Fmbedla‘tenrseé%’{ grf%tmf thecasude pyodyct prodpegd frogpegntact of

the &hd@feeh %g/&%ft tﬁe*L%n Qe Ird s 905 36?”?@5120%, 90-110%,

t he crud I'n sone di ments’ the su
or lﬁ@-ﬂﬁ@%tof tlie ARBgmavitylef the@mﬂetfeerhﬂnbertah embsdingaitts, AR gravity of

%, .a 9 st 5% of the sul fur
the% 9 %"ﬂ’é‘ ﬁ‘#“ﬂéggpar oﬂﬁiéz in certain enbodi nents,
t han eérvig eﬁb@diﬂﬁhtshﬁfé cPud\Prbdiict B ﬁ@éesﬁ‘; ot rBaSI0%, at most
% at |east 30% at 44 WD 2005/ 06392

O%?QTMM GaYoefrBe giscosity of tigoomdefecdt In @Mmmmﬁnﬁh@e crude

prodf iy GRBMEC I Depbefr 8%, o0, SAEPOR R R LY ot e

crud8Fed2 QbsomE eﬁﬁo&ﬂa%ﬁs;)ihdﬁmiﬂﬂr blithe cAdB bﬁﬁﬁmﬁ& aft st 90% of the
crude feed. In some enbodi nents, total nitrog

viscpgifiiaihe emde fred arhileahnABHERViTHAY DB Erisle Rodct i &834%480-
120%‘33}90‘39?/@% 3 EORPI Q{fﬂé&% cRlgeToR, 5% of a total

trogen cont ent crude In certain
e nﬁmsbmahbodlmﬂtspma dende rpmﬂlmt hdsaastoml hetemhtomd congan of at most

cont ent

10/ at t 30% at |east 80%
90%g Al goo 509 ol gs Ph. ok ot mapge H?ﬁ%@é’rﬁ%?fﬂ%‘éﬁﬁ Gontephaf the

crudt FeLde Th 8&hin Eﬂbﬁﬂﬁ!’rﬂ?g Sﬂrﬁ@éﬁrﬁducli? fiad Lol tnétgiii&ﬁ‘.oms content of

content of the cr ct 'may at nost at nost
at lew%’/o, at leasi 0% @%eaﬂtSOM;@t atligagt 99% clitheostl heradtomk eontent of

the D8 age & é]_l trogen content

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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10 of the crude feed. In certain enbodi nents, the
crude product has a basic nitrogen content of at | east

whpoosesbmast 30% at | east 80% or at | east 9WOWisIo042343
ba5|c nltrogen content of the crude feed. In sone

tash B0 oF e 247% o6 B8 i e B e e 2ol miiipiments

the $hl86r c@ﬁteﬂtt of RS I:ruﬁg/?ﬁfdu&th? 701 QRN 8G-206%Nér 90-11dv% ofjtﬁe sulfur

crude feed. In certain enbodi ments, the crude pr oduct
COHWatoﬁher,dgé@ﬂdeontent of at least 1% at |east 30% at

| east 80% ,0n. at t .999% of 1t ent o

t nab sp{ig Syt RligRens, TR pioRsh dbnfeREo Y Sifle BRI Eaf be at most
90%, b frdat 80%%, 4t Aese 1 0% Cont Bebees%%iof aitbtabnitrdgEcdnténiol t&OHude

10- 70% 20- 60% or 30-50% of the oxygen content of

feed. Ha certaigenthodiments, thegradepradent hane total nitregensoatent of at least 1%,

ot IO ot R R U4 L300 ORI MR th chfiEnC HHHE cpude fece.

10%1 saine m&:bdﬁﬂé:ﬁ bhdilenmgé:ﬁwnt@‘t of the cowlelppodict eefycatanost
‘forrpoun in the ucrude feed. 1n cert&d& enpbodi nent s,
95%: 126 °s|cﬂt§3ﬂ§&§0’ﬁa§ mpst §90%; o1 §icsh % ﬂeeabqﬁmlmoeen content

of érgdéfé'éﬁo east 3@%}:&?@&% et ?:ruaf: p{oﬁﬁ&thagg%h%ﬁb&@@eﬁcoment

0% or at e tota cont ent
of atleastd g, at teastc3096,c0 taast ROIE or at lekd 98%wefdhd basik: nitnogew ventent of
th en‘gogi nts, selected organi c oxygen conpounds may be
CHUAREEG in the 25 crude feed. In some enbodiments,

carhesme 'eﬁlbﬁ&hié’it@ﬁﬂ/ d%?gé’&‘éo%'ten% af the cRideGR6RRK Maly be at most

aci ds qq}/ be chem cal 'y reduced before non-carboxylic
920% shmeshilYe, 2 irg?éhm%oatyrg@hl%nqrcaﬁ mist S%@d thsopigen captedtof the

oroded Y Rt Ut R R BB Re af SR pBRRE P et

1%, 20 Bayis3096,0i ldaﬁeem ltet RERAGOYE ofiubie bKlyget Refitahd of theoiile feed. In
pectroscopi c net hods (for exanple, 1nfrared analysis
somg gpod

e, dircivgen ontns of hesTats Repdushiniia granseFomir80%, 10-
7094 "2@5@)“/9 R8s, bf‘the gg&/%%%ﬁféh?& tﬁggxg./lqac fRas Iﬁgorg%%ﬁigﬁhments,

content’ of at nost at nost at nost
the tatal mstnﬂﬁ%lﬂi)xyheam yoppoundsvthe cofdetphaduct mdy bE e dyost 90%,

and rud I s at.nmost 900 at nost .
ot m3gg0%at st | 0GofE oY S St Comi BY O ERRORARG 1A pRBIPounds in
the &84 &eﬁ eptleertah &ﬁbé@in@m@ RO eluld® Bictiuct HAS atstdlSonpst Gfchrboxylic

has an oxygen 45 WO 2005/ 063927 PCT/ US2004/ 042343

acidcompenndsodf ahleaptelio; at lepst 3%, a¢ teast 809640t at leag 9% glithe tolal
L4 f the crude feed,
conl%ﬁtdA tet%a; ?‘3‘6/&&3{1 8%‘“??‘815%? Hm%ﬁﬁt a? I eas;3 %u at

| eds kordé ¥mbodimears scl&fdd orgdiic aiyéeﬁaaﬁlpﬁﬁ%s%ayt HeereBAbEd in the
of the crude feed. Additionally, the crude product

may
crudefeed. Jn same embodments sRgTylic agids andap et saj snaétcalrboxyhc acids

3 A o R o0 s

Carhmnyhe amdmﬁndm:—cmbcbcyhy lcomtainingt argmio gxyueq @oi omzdsgmm crude

YT A e i s o o

L
Specﬁlggc(%idggsthpﬁﬁg?gé mol eéul ar st ra{?%? u?lggst ﬁ?c ﬂﬂi&ﬁ,%ﬁ%f%&s
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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10 0.05-0.15 grans or from0.09-0.13 grans of hydrogen

per gram of crude product. The crude product may
wonedswgss27i n its nol ecul ar structure, from 0. 8PECTAIS2004/042343

grans or from0.82- 0.88 grans of carbon per gram of

contg 5 B .o e Bl Ty S0 o R B8 Sontent of
the cfdel@0d0and Qhé&ﬁ&édp@ﬂu&@mawmsf htheast R4 1eadtB 4, atledit 80%,

of the crude feed. A crude product atomic HCratio
or atdeash PRYe1f o TADf of the emide faedde feed atomic HCratio

i ndi cat es,,t hat _upt ak nd/ oy consu PN of .

| AdafoRRpd G e BERpR IR ey TR b bl 80 or
metd) ¥atEQERArBoSy ¢ S@CETht infbss90%, at Hhést J0UKL 8t 16830, or at most 40%

i ncl udes conponents with a range of boiling points. In

of ths grde feerh aad Aeantsnt afipenarhexyhie epniining REganieexysge pompounds

. t d : . a1 Q
withl 0013056861 559, & RF L1095 bt o B i ot Shpanft ey
compour@ie of tigtorudefebdin of at 20 nost 100 C at 0. 101 MpPa;
at _least 0,001 granms, or from0.001-Q.5 grans_ of

( 5
hy &t $4BF S8 hadimgRis;the chweProfict Mskidenia it mglgopigp structures, from

; 1
0.05RF1 fehs i froin 800 07 gmtos BydBfed b8 ot of BRRE pIPH The
crudb productmap impudej mtitsi rholecular dtmictuee fron? 08-S graths3gdrot: 6.182-

0.88 521 of Fevbor, o GER B IR PTOTuEE o PO ARG By droen B atomic
carbbh S/ RS BEA ndiCbeCwitiig 7H030%, 30-12084) br H2210%%f the
and at |east 0.001 grams, or from0.001 to 0.5 gr

ans
atoni¢ HUG aaticof the erndoifacd. & erwde progluptatepaic HiGratip mithinp H)-30% of

e B e G Pieeel o o Mo SRR o prosen
the procede isyeRbvelly small, andéashat hyffdken tsqprsdwded Ry siocar bons -

with a boiling range distributign of at_ymst 1Q0 C at
0. The cxudg pamﬁbwclgaeq eopapongnis withg wage of bcnf;eﬁ PRIBtE Yhome

embiigf W L 9 e ot gl ARt o
grangz; odfrom (@01 thdVegmmslof hydrotarbds with aboilimg rangel disibution of at

0 th duct ...l
mosp| RO Rt YR 8 e B el b ko o105 R af yBrocarbons
with PR raapO iBR{bulbn BétwRS 100°C afid 206 5C &f 0.201 MPat atleddt 0.001

grams of naphtha per gram of crude product. 46 WO
-G gragspefhydoerathees with ashailingraseeldistsibtion between

granpsp o6 fr
200 40 & 540G B GRUEri B Bt Th s of BORSADO R s By
hydrotattens withl a bdilieg ddeididtabiti odbebwedtin 300 *Chend 4004Ceit 0.101 MPa;

product may be, per gram of crude product, in_a rapnge
and atlepst .08 giros Psggméﬁ%ql to®. peramy, of hydeasarbops wigh aoollipe sange

: ; bt al i he crude product has
disteB G betiveel 4667C A s %Jg"f?/qq{ OO s o 00- 19006 of ¢ ho
VAR san¢ embodifnetits checorudieprodect indludes opar gear oflcrodepoduct, at
t crude roducy has, r...gram of .. crude pr.oduct, a
teast 0 (g ot By rotbomtutn B Brinig S i ippiarat mose 108 °c ac
109 NP4l 4 a0, 00 E HoedFBonsAi Hihg ; dREPbuti
0 10I@n somn%&hg}n%gdi ne%@sé,}glt%ﬁgfg)r,ude per)oduéltga%g%mgr%eggi due won
betweem 6 PC afid 200 %3 614.130OMPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least

0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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10 120% or 90-110% of the residue content of the

crude feed. The crude product may have, per gram of
woraosoepsxsduct, a residue content in a range frr@UsS2004/042343

O 00001-0. 8 grans, 0.0001- 0.5 grans, 0.0005-0.4

ar a@mﬂ:\% e%%q:’é)ld?%?%g éﬁ%@ﬂ?%%@&“q{ﬂ% & %?:sﬁﬁgf@ P@Bﬁ@qﬁ@(y& 80-

120¥6Rr©0+1t16% ofathe dRtillaR YonBot oflﬂ@&ﬁld@feeﬂoﬂé @f’étlﬂfitetcbﬁtent of the
MCR content of the crude feed, while the crude product

cruglg produetanayibe, pergramef saislemsedushin fange frane 0.00001-04tgrams,
t 0% of the C5 asphal tenes content
OOU?§3P£ crugb(@gedgfﬁ%m% ¥ the C5

n certai n enbodi ments,

as phadettainembodithens, thd cruffepoductthas b 888D icontdht dFEASE30%, 80-
0;) 8 I egast 60 or at | east 70% of the C5 .
1204808 4 T A%0Tthe VIR contentio te rade feed etn spme esnbadimeny the crude

profitt hﬁ% hepé{taﬁl E}? C%ﬁn € cru gwggda) rﬁl il Lﬁoﬁ%ﬁg%ﬁgé‘f q)ré%qu] ?0'8

grame,cﬂ @is0.6 gramhs OC02a0:4 granise 0e8.00bOBegramef t he crude 20
YR, SN ORI T

12094, Qﬁ' 90111094 Hhe resitﬁe %Qﬁfﬁntedﬁiﬁ’éjérﬁgé‘feéd Tﬁﬁcﬁﬁe Blr%iuct may have,

asphal tenes content and MCR content nay
per granppheiudepradnet; aeasidue cantenidhatrangedtor 00600L68 grams, 0.0001-

0.5 sy BOR6PE . aheR GO P st p B A Ml or B0 R e

f eelﬁ ceﬁﬂh edibolhieHiN, the @u&@maﬁawa MR t&senteT 70-130%, 80-

sphal t enes content and crude feed MCR content may

120%’@ of &Pl dQornfdke W&wmc@@ﬁﬂtﬁcradmfequewlpkdh@@md@roduct has a Cs
REEHE KGARFoFANAROATE Aol B PO sy T iBtnes
content @)the cruds $exsls Ih benm einbodidhents, the Osrisplialibnes darst dfithe crude
fee B leB 10%. F earigubH. 4 Ieosh d0Re oisbeiSagspbhiones obmgrsor the crude
feed Whitthe Mﬂ‘lﬁ%@hﬂéﬁf‘&ﬁhe @ru&é‘ﬁai‘&lueﬂzls IRnMD-S60 FHhe MO Shtent of

cr ude pr oduct to asp altenes content 1s In a range
the ¢uderfeed 0 Irpsagne emb@ixmem;s, decrehsig 1he9(:s asphaimnesan:ontent of the crude

feecﬁqﬁ? %&1&5@ e agv(eﬂ ’ %g&tcg %%%g%&]e éiabhgg%f the

crudb(i’&/e(m‘otdlbﬁ)mm@ent of the crude feed. In sone
emodi nents, _.the crude product has a MCR content in a

r ari@ &ora¢ embedimentsgthe(dxasphalignes gonteobm1dMEFocontent may be

T e -

in ﬂmrdugﬂ:gn;educts geldth&rtn %ilﬁ@wﬂé;ﬁcdsugro@ﬁ@on&t@ﬁﬁhg cide @éeamFor

r ans er a crude pro
exappes fHin effb Blalgﬁi?ﬂisg @H@l@g%@ng%mﬂc& cruge f@ég\éCch@ment may
be r&ir&3hRH by FANA Qg E’%rucf&?ér%tﬁlclt %ﬁsﬁ@% ch}te&raﬁg? crude product

000001-0. 001 grans grans
MCR&paﬂemgnaspb@ repgﬁsamtecbby St. Utk sunchoat be chingpacst (81 4053) toraysess the

net B30 it igh Grtoshls G oneis dierbinieed. .Y B ey product may

be i #nBk FroBOT-H9%), 20-9004) Bi b@-tsoifJéftﬁ | ARom@ REbBH; érﬁ’§ LeARFof
wat er separation abilities of the crude produ

MCRsorteicof dhssernie produette Gy asphpltbees contaft ig i Erhnga fladnll 61360,

~ r atal ysts described herein to the crude
1.2 fb’o‘%qcf guri ng
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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10 treatnment. The crude product produced from

contacting system 100 has properties different than
wpr2ogseIzzs of the crude feed. Such properti es FEYUS2004/042343

i nclude, but are not limted to: a) reduced TAN, b)

60% £6HBOCSOW bE BRICR; coblent 6FtHE fadk Fedl The/cHideSor6Q: B2 in some
d) .reduced content of sul fur, oxygen, nitrogen, or
embadimentsfrom 8- 00R&r0cbgrams) 0.0@2+088 graras; iod 0 1eb0F grams dfMCR per

asphal tenes content; -g) reduced MCR _
ga@?ﬁ?@%;p}(ﬁi&?ncr eased APl gravity; i) a reduced
corinedme@nbrdinadss, itife credeprodadt icliies Tt BregteR Hal D gri¥ns, but

: g&ich;@n‘gl nations thereof. In some . enbodi nents, one
es PL emsp 8,000 Q&1-8.00¢ grarasy orfd 09008001 gratmatof tasalicatalyst per
t:] . ¢l ed whi | .
graln ¥ ol GRod B Td Bty et oad et b Mk AR SRt ot during
transpdrition ahdrbt treathient eTheFoatal yx suap lishibi boﬂi@éiorg B3 fricHohSand/or
to o sel ectlvei%{qreduce TAN in a 20 crude feed

inerggse H%%/r sgpaatil) scof fag Srudeptednetg Metbodadsgeribedrherein may be
confl t&ﬂimﬁ‘ﬁ%?ﬁ?oré {cﬁtﬂgﬁﬁ)ﬁégﬂb@d hér‘é‘ﬁ{/ tgrthe tifads g)'t‘@%t during

I/ VI Fe, or VGO . I'S manner, rogen u
freathogritng contacting nmay be "concentrated" on TAN
conponents.

VT R R Ao -
than{Srop@tibLShO Ve SR Sush PfoReltRS fadfindiiéd) bV sE Al t0: 2)

al so being used to reduce Other conponents in
reduced JAN: $) resaged viscosityy c)anduepd totaldNidV Facontent dp tbdocedimntent

. sul f t .that i
of i, BVl bt B B i) 3o s  rcuced
Cs aspimitefiéscanient) §) réduesd MCRcdifisifch)if€easeB W PIREVIBE § a reduced

efficiently treated to reduce TAN wi thout also
WntF’é‘cﬂfé?‘ﬂfas il salisof argavicsacifiseer J) aowhimationstbergof. Insome .
c or r
ot BB & g oA U 0SB U g BEE oy
be saipetivielst chiangedeyhibeother mbpertied ek noBthahgedasanudh) of Bendtor m:

subsfnsB SRgE  Eor Cratnbiv, ooy i dFSARE SO M P F M FREOGRTAN in a
crudp Fesduvigoit algd Sigh!TRAnIE MBI Ghd MRodit o oﬁéf ?Aﬂﬁénegg (for

the contacting zone (for exanple, when sultur  and/or a

exampple,alfin sepidusn NAVAF & @ @) rin ithis meanerabydrdgen uptakeidaring
« | nbi nat i f -cat al yst
confitfi R colllamERIt oK SN Ted R RBY et it

comparieatsy s, thxTAM 6fthe tride fwdicah Bk réRikad, Yl vsfidileddydfdgen,
. 2§05/f0639é7 PCT/ US2004/ 042343 are contenpl ated to be
sincq lessofsuch hydrpgendy alsecheing used fozgducemtier cpmaeentsibNBe crude

: 1: . . . . . 47" .
feed.&?ig gro;r exc%ﬁgl}, ad d%&%ggag’%& C%Rﬁ %za%ﬁ@gﬂ‘d, %%é%lﬁ%ﬂ@%t that is
NCa0n, PNERI0: OO0 R s D0, Hhdgn,  reed may
be mafgeiolcn) BpAte s AN out M EHUnRABIS0;  RVH3O:

7703 s EEn oA 8 mefS Eboditis el o maf g i o
more bl Bretals améorone or LB Mejals dima supporte fhe thetdntmy be in elemental

. d t ti f the, de feed
form R i 3oehy HEE Corm a3 el el esabmrass deveribed Hgeip ey be
introfigded A6 tife ciRtaFEihA k6% asl d Yk MHGr, AMdithéd 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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10 not limted to, vanadium chrom um nolybdenum

tungst en, manganese, technetium rhenium iron,
woebwmldsso2ni ckel , ruthenium pall adi um rhodi uUMPCTAIS200%/042343

iridium platinum or mxtures thereof. The catal yst

sre VSRR Eip 8 e ik T eserop Renneioga Fras HDAAE HNGD: 34

3 1"1‘ @944 qwrscm dﬁascm Q§44@!f en%4, 4480 C324; r@meﬂmqm  DN120;
6 grams, O .3 grans, 0.001-0.1

. 1 granms,
DNIBCO DM‘IOBDNI&QBDNIZBO BNB%@W Db'lﬁ?vﬂ 8; DNB éO@;dNﬁ]i lyli);

o, HAE16 P R SRR v G BB Bsamsos

RNm@l RN%GP@Q&QSMOURM@UGRW@WZGOMZBW 27091 2413; 2723;
um 15 ‘el enent content, ger . gram of” catal yst, in

Z7563mglez?ﬁaomhwha@@mﬂabjeﬁongﬂ ematiogd.Ing. FBugtonnEexas,
U.s! 0005-0. 03 grans, or 0.0001- O 001 grans. In certain
odi nents, a catalyst includes Colum 6 netal (s).

Thenmhal«:m&bdlmm e4lalpaty Gsedt8 ichige rpr@;ﬁerﬁed@tuébmdafeed include
total Columm 6 netal (s) content of at_ | east 0001

one gf gieEe Calumns S5} metalyong support.a Colusans 5-¢0 mtaé@&wlude but are

not 38to, yih b Gion i ui bR, BBl inaiialit Brthetion,

rherﬁnhﬁﬁﬂ};eﬁbﬂ% nidkelé aﬁhaﬁ?m I;dnadiumj ebodﬁ:z?pmrﬁu{iﬂ dimPglatinum,
rans O m met a S er ra (0] cat a n
ﬂﬂ%ﬁ%ﬁ éhﬂastacf ﬁ@mcg talyshway %a,i)»gwgm ﬁkfbms 5-10
metﬁLs? BBREALOS a't a5t 0900 % E@ft%d’l% d%?cag%.ﬁh bhmsorina

sone errbo tal yst
rangedram 00 b0 fograts) 1665-0. BW.(@OI—M tgrams; er 0/01#b0&grams. In

| / | -1Q.. |
somf oigpénl it efies Pty LR RE i Syofle o Cotumns
5-10 ABERs). %ﬂ)lés'éf@ol&nﬂ@ﬁ eRinedtsinclOddPhcdphérab. Thoéatalystmay .

Columm_ 6 netal to Colums 7-10 netal maybelnaranq%
havg 3 tsaﬁal@durao 15 pleppnt eententpper igraus of eaplyste ysaginmd).000481-0.1

R R e L TR R

e fmbatdin emﬂa&dxmﬁnﬁa Eatﬂlmﬂ in¢ludesiColumh'6 metalfs). The catalyst may .

o SRt 6 o Rl T .
leasf®b 1 P?;gfsoaﬂgas@h ob%r&fi@aﬁtﬂéﬁh 2 rﬁm’fﬁ 0Bvoilo %ameo 001-0.3

cat a be in a range f or fro
grangse 0108 1. b giaots, oeh05-0.08gramsit hll spsiie amhﬂdmiens,étbe vtalyst mcludes

fronfQ B0 D8 Tarps oy COTER b B A her 26750 PP S0 B PSR |
embl@hr[éﬂtsa{hetdataljlsh tchifed Cofephd TelomeBi($) in bditiBe t-k Tolifhn 6

“% be-in a range from 1-10, or from2 5. I'n sone
metalghodi ment's, Col urms 5-10 netal (s) are incor porat ed

| Mgy G J88854; ibffls0fhe ooyt ROAGLS d SRR Cathh ¥ Sheral(s)

cer aln e hent's, urms
withCsmelor Revré aretalé frbm@dluen SJaEadﬁdr Oohihhs)-100 & mﬁlraﬁ fsmroﬁoadnnn 6

in, O degOS|ted Qn,, the support tqQ form
metal 1 QP{}%@ peetal sy herin mr@lae amh 0 dreQ: el Gret 315< s*} mpla rgio of
Coltﬁﬁx‘??ﬁ%‘teﬁ% c%hﬁnnsSPP(P&r b'%? W g]tllhﬂ),clafo%yéts. In

al'l support,
some embedit(eals, the'Elatah&Umpb:dbs ﬁalyaxrbel Jsiemes(®) mtdaddauon tectheide

efract oxi des orous carbon base eri al
combigtishy %ﬁéglamegwsﬁﬂl( Brvidhens Wép%@ﬁnﬁﬁégﬁ"& Mﬂrb%as apdlor 7-10.
In otfBYerhBYdimEsts, the batfly& iRQhdes 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 arange from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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averafe p&e WdnferIFRPRASE 150

10 limted to, alumna, silica, silica-alumna,

titani um oxide, zirconium oxide, magnesium oxide, or
woi2pesi6ax7t her eof . Supports nay be obtai ned fr ®OTAIS2004/042343

commerci al manufacturer such as Criterion Catal ysts

ol TAEAG B 10 RBL" G it CHRBL D et
the total Guliui Stretalianiomtapst/ntey Wohelangd BRI ILF, or BsalRses
of zeolites include Y-zeolites, beta zeolites,

norlaéame émbadimants; Cojurnnss>-1@ gratal(sy aretigcoperatedin, asdepesited on,

. . . I i al

s sfh}d Rim EECUL RN SBLAHEH, C5 I SIOHRRS T

confbémation withnCelumid. 15. elethent{S) eredtqrporated i, G@Posited on, the support
enbodi nenpts,_is prepared su,cE that the support has an

to f%bﬁ’ﬁ Qétﬂg'a’fu gntyin which thesmetpl(s) gud/os eloment(s) argo

supported! 3 lwei SRF i s§ H&]&fe& Bﬁ'sﬂépo?{@ﬂ %é%ﬁ{)b}g@d%n element(s).

support 1s” prepare orm ng an adueous € 0
Thesuppart nayrbe poroas an® Maly inclodeerefrattor)i oxidéss porens eaxboh based

added to the paste.to assist_in extrusjon of the .
mmmﬂgw@lﬁ*ﬁ% o R Binations (GApat ok tpry ogidsyEey in ude, byt are ot
limiedd8 NA18mAAdsiYa, Sich- s BhiA dftafitn] SAS Z8Eodifm Yx¥R, mhaPfesium

.extrudabl e paste a desired consistency. Exanp es o
oxidge primixteres théeeofh Bupports mayt be obrainedifroto comirnencinl amivafacturer

s G5 o e £ R TR 5 51
basediahatensls iRkide} BitQife natJiniRdd v dectivaed ¢atbah ¥id/of pﬁrbw%aphite.
met hods to form extrudates. ’The_ extrudat es may be heat

Examplesiof geqlitessinelude &rzaolites, bata gealitesgmordenite sealdes, ZSHE-5 zeolites,

:85- ' ' [ for

and (UrREE 2ecites. ZecHhadinfibe Piaitka hOMFy ol AiRbfiondrfiouch os

Zeolyst (Mallay €otpgesPenmsplvhsid, W.Sdk3i red l.evel . The heat (T
treated extrudate nﬁél.be further heat treated at a

FERRAe 1} FP1IE SRPETERE S SoPRIesTTckthet theupporbepsen -
A 191635 17004 201%% RS 1R8'F In certain

\V
diameter of at |east 150 A In certain enbodirents,
embpfisnenig, p svpportis prapersddurfeeming aniaqueousipaste ofithersitpport material.

um.n al pha .,al umi na, or comnbi nati ans
I st ot 0080 BT Par SR S0 o e paste. The
watetlapt dilate abidnde addeddf Biib@hdRitSadd Wy fch rRModd a3 fBqafred to give
cat Ig/st support, may be in a range from0.0001-0.99 ~
the extmdable pasipa desitst gpasistency. Gixamplesqt anids inshude; butes 1as limited
2 Eid85cetia el R RAAR K2R3 21 042343
o, n%é?gr&#f %cggég?ﬁgrayégfq@f %giclf}r%&hj n Egcgére enbodi nent s,
t h@hs ppgiomiay beextredddrend cat wirg generdlly loomwni caglyse extnisidn

other faornms of . alunmna, a theta alum_na content, per
metlipds and patelioh coping mAhOds todrig Sxrisfpe: LA eYuIdaRthe be heat
treatfd ar Hieth

aBFe in £ Farige $roth $.280 8% gfbﬁn g5hes E? 165 U]E%i&dtof time

i
X-ray iffraction. I n some enbodi nents, the s
(for epcamenfor @6-8 lws) abd/or gntilthe nmistireasntefit of the ertaniate has

east 0. r or, at least ,0.8 gr f theta
reachZi desired 3 e et Bep s upty gk o PaBen st rated at a
temperRRih 8 farkRtRiny 806 108y °® P i ;
AT B R U6 00O AR O A i

averege Ry diamstes phiatleassA80 & e described in U.S. Patent
: 6,290, 8

No brielav.et al. 1t .

i P oot 8 Ui oy e e apgine, delt
alumiha5alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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10 Patent Application Publication No. 20030111391 to

Bhan. In sone enbodi nents, the support may be
wonrzpesagsaered with nmetal to forma catal yst. | POT&rS2a04/042343

enbodi nents, the support is heat treated at

et R 9ot tefot 5 e LR S poif 3 85 one orim

confbitiof MiChth& ThEms dMBHRHAR4 thet Aindhaalitelt Tpuﬁgdnpbﬂsupﬁon in
preparation of the catalyst. 15 Exanples

a ran @giat-0 89 gsares O OO Mg, 0608 Zxamy a&éﬁ*ﬁﬁﬁ@ﬁ@ by x-ray

SR PR TR hEAGTES hbpof o Mok ey T Bl at s 0

gramaylt eestf00F prachspyr @tdetist0L8 @rarhieftheaahining, zi'shletenﬁﬁied msrjts:-ray
10 netal (s) to heat treated shaped m xtures of
dlfﬁ@&%brt ("overlaying"). Overlaying a netal on top of

or SyRPdttod (ALt 8P SbraRAlE AN ot SRR irfharkion
techpiqu dEm;ﬂaﬂﬁf catadyst pedpatayibhrarp desweibed ésU. PatentNos. 6,218,333

to Cafeflok3t s GRDA 13 cabelgviehiaod 51 35de hof il 228 Uis.

Pate%@thhEaYloﬁfPuBH&tfbﬁW mbsomﬁmﬁa& prepare a

catal yst using overlay nethods are described in U S,
Patle mmﬁppﬂbpqunm theuipppartimay be Mpregﬁalaﬂ)mmﬂtto form a

catafy¥ i i TP e s Fingort Sheah Rt Arteirbe P 1 2 range
fronCaboHITE0 &C, Jelsonnmlf*c:s br 6CULPODIC pﬁmb Liﬁ@regimﬁnmiw HWRetal. In

5-10 et al (s)/support m xture be mxed usi ng

soms gmbadineents. KPR SaEHanAids aay B(BWQI  prepaxation of ﬂle catalyst.

e BB L AP o . B i

acldqﬁﬂfﬂﬁr)umnmoh;apeﬂmmadtcrmfxers and any ot her :
gener al | m xer,. or genperal devi ce,
t hat CW @EP ﬁF%Yafeth °%51“ﬁ¥n‘?¥ a 508610011’0”’"“-‘“3 the -

:'-Q

- ColtRAPS-1 8 MR & ﬁeawtea alapwﬁﬁme@'o@sﬁﬂﬂa SRaFing®Y)€

materials aré mxed until "the Col ums '5- met al (s

- Overlgying rayetalidnsopof thel heyt mm@éamwpom hs\png 8 eubstantialp or

relsGyF Bhifprn SRR G 0F i R el orS Fofeatia o hopspies of

the datalgdt. I—llé@ti’ﬂ-e’hﬁﬁ 339 sha ?59136?@&1’5& Badhgnkﬂﬁy SERERI tendé o improve
the npetal, 200 27 PCT/ US2004/ 042343 In

the eatalticoasbiy iy h@mdym PreBate BEatalyst using ayestayimethods
are &e@'@n‘%{dgﬁ ‘fﬁg ePa?ént 'A?p?h@éﬂqg?{l{#exg%uo%& ?ﬁa 3 dlcllii 885 Eo@%%f’f‘

r ?mhﬁ €olcu;|nhsaj-|10 matﬂ(sl) atid lmppbrttrﬁm’(beadmdeé gﬁth mtﬁlde hiiging

of the u 5-1 ta re converted to. the
SquipERte formy A ?%%sa? 1§ el SuppprhmiHres i Sralmps 510
metd)@Y8YHort thi}uré a4/ Bé%m@&ﬁsxﬁ sitedle fof :gf?é @:ﬂ.\ gﬁxﬁ?ﬂthﬁxamples of

presence of alr "at terrpera ures I n

suitzdle @D@ng)qlﬁmnemWaetumbﬁrm,wmmﬁa@ shéltd antrotghs, Gulter mixers
(o R e ot oS el sk R b
knowh hﬁ:@éﬂ oICERMYRNLY ki Gwh RBviEE) | tHATRMLL %ﬁ&&l?ﬁfoﬂrhc& th® Cbhﬁnns 5-10

nmet al oxi de. talysts prepared by such a nethod are
metaj@)syrmortymixgirer eceriain ersbodiments.dhevmateriolstaat yixes untip the

CoI Yhe ﬁ@ k%(s 5/\] t( is@ﬁ ﬁﬁeﬁ d]éclnﬁ%gte:r}lss ﬂlgpersed 1n the support.

In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,
from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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+ least 4Gy}

active netals may be substantially dispersed in the
support. Preparations of such catalysts are described
woRobs/dE39d7at ent Nos. 6,218,333 to Gabri el ov et migpseifos2sas
6 290,841 to Gabrielov et al. In certain enbodi nents,
et a aI na support may b onbl ned Wi th CoI urms
ng dém%srrtg? Aty RiRALDE mp%s

amﬁorjd?cy ﬁélf'alma.txé féﬁﬁyeram@ il Delne b%b@h 480 °C aﬁld 1000 °C to remove

pport/Cqunns 0 metals mxture my
voltltnle maét@r atchahatautmstautpmeom@f the Colvenast 5-40 memls arefconmrted to the
cothe ¥@ awngapore size distribution with a
Iﬁﬁ%‘? %P%neter of at |east 230 A Typically,

such d‘tﬁe}ten{Hoﬂﬁﬁéﬂiﬂ HofvebNghe %Eﬁﬂrs@fna? %%@it%fédfeﬁ%n e fibsence of

nost 1200 C. 20 In sone embodi rents; the suppor

air pidpmperptugesdo mrangs fom 36:5001°C (for @;ampim below ?pﬂﬂeiﬁ? bekwad00 °C
or

or bq:? 9(2 féi) tg)g rf‘ %IFHéd gﬁ\ﬁﬁg %?agjgé rg‘r ng}ourq Aye a ma_] jority of
the &fﬂaﬁw d@iﬁlﬁoﬁentﬁ hathsuavérttg Gl @blfins 810 meralsid ‘ﬁxeciﬁét'dmkzde

15 netal( For exanple, the supported cataly

Catglysis @Fepﬁwé hmuﬁh meéhodcm genesallyvgferted to g8 ‘ﬁstkc@lfquf’ catalysts.

R ety B SAniHeL R R Sling o e

activeynetads mayrbé sutebtanitinlly duspﬁwdt intthe §uppoit i agr@ztmﬂds of ERhahtalysts
e powder

at aH@@ %:S?Ras'f{gg@‘]%ngég 35'52 PPéﬂOV gtal, and &; 2gg,‘8ﬂ,b to Gabrielov

eta{St andard techniques to forma catal yst having a pore
size distribution with a nedian pore dianeter in a
r arlgeeftaioendodingmts) adhetDsluidih sipport nif(bel®nbined with Columns

s- 1 b oS AdndiE atuplas aiipprtCohgmis SHB el it Hhepenn
aluthinalsBSpARFCHIRERS St TPmelsiARkawre nayhR HRADehdaht %&&:ﬁberature ofat -
cat alést (for exanple, enbedded in the support)

& fogm|the atakysidiaving aimese sige flistributing withasngdian pore

a0 ity SARSEHEG I Sl by

moﬂtth%ﬂﬂ:%tfal yst extends the l'ife and/ or catal ytic
VI t cat.al all ow ng at |east a
XS@?@F&‘% tahe %@é"h?roa srRmEnsHa SBRPOSE onawipport
;ﬁ?é@ds)éﬁ&
P uszoé-g’}é 84234 ﬂ"lyhe et a"lgésH ‘naéﬁggﬁ?ﬁ}%m Plalystand/or a bulk
metalfcatalist.clx somestmbadimenth the sipportedéataliyset rsay inalnde Glolunine 15
akyst du cont fi.the .ca t W crude
metSRAS R P exabithd, ik FRROSaL efhlvatans R oL Bh led e b
crushE®int@h pbwaérswigh am §Rsagel particdéBize BOROOS0BALRNS, t2'3435 microns, or 5-
structured order of the Columm 6 nmetal in the Colum 6

40 %lﬁlroalé dhgpewder mayske epmbines wish supnobido formt an embedded pratal

cata}Rl 0 s s b e e Yoridhs A 1B ol ol Bl bl lang oen

extrumaﬁ usingdedneardi toekchigiiek ttgfm\mmlyst hevidg dipbtd sigd disiibution with a
met hod The, order of el errengm‘; nmetal  in the cat al yst
medja pore GametsT imha rangg diom $4-200 Aran90a1 80nAy a1 120r 300 net al

OX gy
Col Dimue B el Bikite ppbRatBhs 11 b8 cfbfimdits bfffasta
portioh of HBB lﬁcthlmmreﬁdwumdie tHeutfhe: @iﬁ‘tﬁe embeddet] ridisl daelysofod

an x-r )fa%ffr ction spectrum of the
exa.tgnﬁt: support? eading to ess 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

t air

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

Columm 6 netal in an x-ray diffraction spectrum it
wOoEEIN| e to estimate that the Col umm 6 net AldrR)S2004042343

substantially randomy ordered in the crystal

structure. For exanpl e, | ybdenum tr.i oxi.de d the
Thengfafa i€ mge o B Ss of Srasalist Hupeeh S5sigR ahtbesprisge of the
cat:ﬁfst'dﬁﬁﬁ Rt A MRcatiyst Withiat@6dd fRed.Or M an

al um na/ nol ybdenum tri oxi de m xture. The nol ybdenum

t r i grealationsand/ o efiking tof theegompomets of the)catalysts chargasnintsome

emiipenSelbe T8 pi et Tlhon b el e ConiBiniads prystl
strufuréto 4 SibstanfalBy anddkh 01k bf ColuMOE Hietal 3 RtcRysid ktrhidtdde of the

does not_exhibit a pattern for nolybdenum di oxide in

embgdded eatplyst Fhe pedar of thefeqlumn é metal lzllé)( bergetermined ?sjwnmrder X~
( : | i
L R T AT O

of eldmaeitalunetalia tismtel exidermlhay Be defetthined &y R6inphiing the drde of the
pore di apeter, pore volune, surface areas, or |
Coluga ih B xuray ditfractionspegtyim ofithg Golymn § oxide to the order

o i s ARSI BB TSR Bl
broadening2mddir absenbeibf patterms\abeciatedawith Gpburhi 6 el id ADR-rdy

a8 bbb o B

mﬁﬂm&&eﬁﬂﬁbﬁ%ﬂhmpore size distribution with a
medi an pore diarfeter in a range from 60-200 A; 90-180

A, Fay@xamplepmolybdammn trgaxide andrthoalhminasvppdit having a2 median pore

Jrt

P Aoy e i

mix@irst Thé wiolyhdemrh fricki@Oha¥Rciefinite Pattert i(gﬁ)ﬁrekﬁﬁpib,rueﬁnftamﬁ, Doz
rom 180- 500 A, 200-300 A, or 230-250 A In sone
an o pekY)s The plumina{Calymns trioxideraidire sayhedeptdreatedat @

s e 5 o3ty ode o 300 40 5
patt%(fomnohrbdaﬁmh dizxide3N @n A-ray Slfﬁ'hctrmrhpactrtpn l(ﬁ’r dxanplé,amabsence

f%t ically at nost 1000 A. 53 WD 2005/ 063927
° 0 4/ 042343 The catal yst may have a pore size

di gh i ' | ' I ' S :
g ThSBNChERIH, s, oy M B RIPL 8y e B8R Vi
poresitusture patgmstess isolude,diug arediot iimited to, ore dipmhter; popuivalvime,

surt s, B onS teRBRC Thé SURIPY 2o v SsmBicngt Botal
quaitity ®F pbrt sidee veRuEpdit dRintti&s." The!inefian B difmatePO tBe pore size
. diapeter 5 within 45 A_ 35 ?b or 25 of the, nedi an
distribyptiongnay,es ira range ferp 3811008 b S8r 19 sor 60HI00 A aImgopan

! . i . . .

enntiyifindhid QL6 Sle i M hldel o ol i GF Rt leher eram of

catalyfst mwegt [#ire simertiztribofioporiths rhgc_liﬁfﬂﬁorﬁ @lﬁz&r_lét%r_ziﬁ a Al:aéng; ﬁ:oer’xé 60-200
i Str [ avi r iameter within -

4 9.§71§f9r52ﬂ)t07x10‘@f&%_éaﬂ€39% Igw i cAtalyts sbat dgheds at

least 1 Wekcifof theka BRAN i Yrfin U BAEH S iR atpdfe 901 Bsibefon witha

medign poge dianeB0 in a (angafrem 180a50BA2AN-360 Apte230-26i0bkr Indome

res. i,n th ore .size di.stribution, hgve a, pore
embfitipights, e ez} pose diamieres of thegore sizadistriufien italeast 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

wo 20e80@8927r om 180- 500 A, 200-400 A, or 230- 300 pT/wvazhéu/e42343
at least 60%of a total nunber of pores in the pore

By A e B R TR S g B o

1eaﬁre;b9xibm a3t OPAL Gn ¥ithe! Eiﬁbé’ciuﬂ%ﬁfseﬁleréﬁtélﬁ?h@ta ﬂ&e%ize QisBibution
cnB/g, at least 0.7 cnB/g or at least 0.9 cnB8/g. In

with @/megian nond didimetsnitsa rqvge EomIQriB0 & 108901485A raryl 20al:3@e& with at

s of B i g ees i P 626 nieRlion it A pffEineter
withRdisak), 3308 Cordisalref @k nddish pord GRmetd). T BettadYerhBOditheiBY the

in sone enbodl ments, have a surface area of at |east
catalps hawa pore size disabutionwithemediagtporediemeter i awange fram 70-180 A,

with SFRhe 869 i Bl o s s 5916 8RB T RnE D pre

diam@legwithin 4:57& 224, si20A oftheQﬂédlﬁm porerdiansterent s, the

yst having a pore size di strlbutlon W th a nmedian

|
32? 13 enbodenets invhich theqaedianpere ginmpter of thepore size ditribution is

B 055, 2158, sk Sty 98 1 Bl pors
in tﬁﬂﬂomﬁizg disBilmition Lhaﬁam pom rdizameterywitkiniSo & 70akge %0rk of the median

60Q: 3 80 n2/g, 100-270 n?/g, or 120- 250
porf giaieter 1. me Sribn caalyifasa digigPuficn pith a
mediRRPOE diPiiE, mfa%ng{@@dm h80-506'4, 9b§-400 Ry, |oi- Q%‘-B@@ A2RhQft least

extrudates. The catal yst typica at plate

60% pfia totaluorhgr bf nmemm epare sfze @lmtﬁbyntmmawngmpos@dmwr within
200 00 NNcm or 220-280 NNcm 30
50%%%%'%#%82 ea'f?ryst and/ or 'the catal yst
pr 05650 remmdﬁman&s 9@@ voturh®©6fporéEinal bé b [baH 03 drnitVg, Ak least 0.7

use) u3| ng ,t echni gues known in the art (for

cm é&aml t G emigT veertain embediments, pereaiolnneg @frmares mpgrapge from
03|0r995@mfg grsz?@c %5:0?%6%"/@' yst may be dried then

sul’f1ded ternative e®catal yst may be sul fided
i n Hhetaatalyst bavinga pomfsﬂehbstnbntairywtth wimieldiangore didmetce érla range

frortg %ﬁ;l@lp r}glgl%?,gﬁ sﬁ%ie-,feu pfl UL al gang I.E‘ggg %%g%gétﬂeast 166’ m?/g, at
least’ @(’5 Y2044 ?’%‘ﬁz e:htléﬁf 2%%@&.@{12‘111 nyen Sﬁéﬁ birfiRe hita may

the presence of i d- phasé sul urlglng

be ingarngs frme &0&306@@;1 d)gﬂﬂz’p’@m f&aﬂr%@r@ﬁ@isl {8 mlmzzfgm

al kyl If| ul f t.hi ol s, and Ifo . .

2 Shcpthsh cfBRainbRlsl Bt chlafiEhavink & pire st WﬁJﬂ hiedian

porePéihﬁBter hb@ran@e ﬁﬁﬁz IB?)ZS(I(DA H&@&[E&B& s@ifact] area Gt least 60 mzlg, at
to Sea In certain enbodl nment s,

163559@ Py @s leﬁvpi@ﬁélﬂ /%alﬁ bﬂgﬁé@oen fﬁsr%ﬁt leatta7) 5178 Sushisueecs area
ma;FB’é dllﬂh I rdf] 608408/h T d‘% dorh%)‘}[ﬂ?g ”ﬁfo‘ %Lba"jl 264 %B%‘i

pore Sl ze Strl | an
i dmpeain Embadingentsethircatal EH&IRS th ﬂlapé'dlﬁmﬁzs,rfbt emhpdb,}{ﬁllets

cyhﬁﬁ%w Bt B bletoey e Priapstamisrls bas A D eros sagheth in a
IﬂSO-Bb?I\f/bﬁlSSO 4@@%@(%0@0 R4280-9 n?'df@zﬁgsg JVem.

e ontent of at least 0 5°granms of gamma al um ia, “an
t y dh eethe ymhodimests, the @Qtﬁﬁrsgambm' thé c@aigrstq:r@dummr isesulfided to form

mer§hoiR e T e i eshmiASEs o inghe o (iR pragopie, ACTICAT™

prod®8y, RIS terndBbnAl] BEY).0fn 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
wichmodidvife from a crude feed, renoving a portpERuSiondnd2343
t he components that «contribute to TAN of a crude

. ' trel ti f th . ..
et SRsocE HOtloBh e By rsBios of ot o1 i phase ulfurizing
agqms $iichis of ganbsul il tahpourils BERUingHEAs R fid&! g&l%ﬂﬁa&} #ols, and

in the _crude feed, or conbinations thereof. O her

sulfpxides).t Exsity sefurization peocesses 4radessoibed in 1V.Sv@atentNns. 668,372 to
i LW, ' or conbi nations thereof)
Se?ﬁrrgé/mgt(a?{’b# 5?%@?3%%8 Sggtﬂ&%% Fﬂ changes when the crude

trvely sia

f eetn cataimanbedis@nty) 4 first e bF Eﬁhlyﬁtg(;‘ﬂgsi gaﬁtﬁlgge% iglggﬁ% €olumns

o selective]y . change properties crude T ee
5'%?@?8%90@?%5%&1 BrfIpPest. 6pd hes pore sizedistebutionwwitly a median
I t
PO 150280 0 1 BE R ) 55 ot

leasti 108tm ¢t Bhe/pdre vohuyneluf the firkt tatalgstymay best. ledsh0.SRmtA. MThe first
catal yst ("second

odi nents, the second type of .
catflyet Sschavs & gAumimaauming fopiARE ofat Jensh b 4ruag of gamuma alumine, and
RRITY bNRbSA) 'tg?axﬁs B uiifth giaf '
typdi stri tguttiqggnggv?/i h gprre |gﬁl porélbglf nme @frﬁfﬁéagﬁ?f%ng]e}e first
catalyghasdn some embodimenty; a tasisoneatofColuma & metal(s) patgam of

o} ' 0 si ze dj st.ributjon of e .
cod ot PRAEEHYD.0 AR IBL, 55. Th B Aok Rt rppoving
portite ofheliNy/V /Pe fidntlh aHidE Bed, feitviti a RSrtibh f e LORipbR&HSs that

W, th the second catal yst under “suitable cont agtl ng

contribiiie tq TAN qhaeridediged semoving ablepst agotion dofthe Gassphaltenes from a
t i : X | T igpificantly.
Bl AR Lk b ABUEl FEUL B bR n e
crodeefedd, onitbinbiratibes thereofleOthietpropeied oy edhaslg adlifiy cchtent, VGO
Id%[i,larmunt. hydr ogen source, in sonme 30 .
confenf) RS ffr%g)m sentgRte SEFRMEINAtIONg theserihmay eyhibitimelatively -
#iechan | QN t
PRI e B A B S S g 0
selepiiealy change @a@emﬁsi@(f a_tt:'naF fodd wl;?ﬂae q:dypha_ufg_mgomhﬂgroperges in
I te to re [RY | VI SCOSI t1 - reduce
roloP8ly Sl ool o g ey ¥R s e s some

embpifimerts, onddelmorOfiat Latalygo Hag e 9dd B dpdQrdegeds Wi th the
second catal yst may produce a 55 WO 2005/ 063927

PCTR eI smbadiments, thengeongtyprief catlyst (“secandantalystX) includes

- I 8 entf relative to the., .. .
Col iR O AR P oG TERIL Vi § SRR abF A g e ifibusion i
a mediatiporp dgnmtr imayakge\feora 96 W foUl80chN e tastH0% 608k 18 Aumber
£ of the sul fur gtrgigent of the crude feed. The crude
oIPRES Y Pﬁh%ﬁl%ﬂii RHeT Pt the peaond catalyst kaya e iposediametsr within 45

A oflih8 tnidizat i X cﬁg{ﬁ b
.Or elative ;t%(r)@&gfn? E% cc::yu e eeﬁ%ﬁﬂggn@%g‘%ﬁoﬁg%tg% + under
suitgblecantastiog conditionsyminaprdace etratle preidyct thay hao ssledtéd pioperties

' F of anpl at st 50 wt , but a
(for Pgnlplo V) Ry izaBiieTiive B 6 bR propgries o fhede feod
whilefotliee bedperties arEdrd c%gk& bPh sRafl aMcanfCA ﬂ?drg?ex? source, in some

gil atively high TAN (for exanple, TAN o

r
emby g)eﬂfﬁaWB’@ﬁ@éﬁﬁeﬂtt@u‘i@gm&twtégd unaccept abl e for

| /or, 10 refining A disad d _
or aag on oiaBaiey FangPsiichn Enotiopestheanaipoeit B contibute
to the@iAN shibkiciude! fess ableadd ial gottiontithe &b &ﬁg@gkg%ﬁﬁmy e

to other cryudes with relatively | ow I tenes
relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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content. Contact of the crude feed wth the second

catal ysts, may renove acidic conponents and/or CS
waspbRodigares contri buting to TAN from t he crudepd®©eskood/nd2343

In some enbodi nents, reduction of CS asphaltenes

eriif Erfg o R gty gl ehabes B SR copfebt v i s it
cottt@lt I theerhde febB® Forixambley thefenideSorodict gyl a sgl”fﬁlr content of

certai n enbodi ments, one or nore conbi nati ons

70%eB0kdolcthe anlfistoontentyof the praide éeedt dibielciudg pyoduch may aisalexhibit
roduct fcrnude product. m xt ur increase catal yst life, .
relgghiety o] cheess T At et Y ReAER. sk et Gontens etative o

the@iudedsdd. nat i ons t hereof, when used to treat crude
feed as descrjbed herein. 20 In some enbodi nents, a

t hi Fsopmprankadinents, the erude fagd mpydwyve pyelatiyelydow pentent of Ni/V/Fe

. oL ' h Lunm 6
CoR R st 30 GRERDIIAS B0 B AT PRUR: o, o
conteatt af yrtalpinanstabalts oBorghsc Beids.ed relativéle hiheBANGEorikample,
e.or nore sul fur cont ai.ni n% conpounds at a .

T fe&ﬁw-@wmdgdbe erude fredapacaspiablefor tanspertatiyn gndfor

s el aki [ [ 0 s
e BSO8R G may i
lesgpstahilityshwing procesdisptetative ¢o athet eradés WillreGitfvely BwhQuasphaltenes

| t ai di ey b third t al yst , .
conit i pe R G iy it ‘o pesnd SRR ORY <EaRe RIS
oo U g Syl Sobay to T Hond e Sl Hoome

embodiments,gaduction of Cs agphalients andlbi tomponehtseontihting ta TAN may
.f i bed herein., | —
el R ST SRR PGl T bR B e isosy of e

crudefepd Bi corah QRbalinBRE, dae iof miohe cHhbHaNGE el cafaly3 may

m)reséa}gl.fur conggunds. The third catal yst may reduce
enhgpee sability Of e totab progpct{orade psagdist arxtrs, ieprease fetalysyUifs, allow

midiRal def ﬁy&?ﬁ%rﬁﬁeptsn%fbﬁli dfudb ?&t?égli. 01; i atﬁ']ng I}lgeg%ft@rhen usedto

portion” o s in ne al'ts of
tread ciude feedad desribedhéreinEe cont ent of the crude product,

TR I
by domibthitg b rPwiRE ¢ofurfn 6 Eﬂé@ﬁ(s? ﬁﬁpr\‘)\@lge@at@?@t%?gcﬁor. The

PCTI US2004/°042343 QH}(oyoduct wth arelatively sm
catalyfh fepeuispr may be hedted indhaprssance of and omors sulfar suitdining

h d with | at,i i ni yral
confeIh I oHonpbSpE G SOFFE R Sub B ffoRia °CY sl T lBiety
shortpared of tde ed formythdavdlotneduthird E:atﬁl?{@ﬁ. enpically, B¥caBB¥% scursor

the sul fur content of the crude feed. The crude

is hegieggtitocat 1sastolPOCEdfon 3 hawrst i cartain embedimeyts; thedlyirdpatelyst may, per

ot oy g iy

ere O b B Ol o SOOI o 0 1 g

O.OO_I‘._ieﬂ).ﬂi 'gxlfmst or 0.?98—_0101] @ealﬁf e]ihel thiré caifialyls‘t ingy exhibi Fi@&icﬁiﬁ@cﬁvity
L et s .In ta alts  of_organjc salts, the,

and ﬁ@%&%%m P tregfriae pride %‘?CQ@EQPW%@ heteis. dp g embodiments,

R A i Gt e e i

more gglfirwempoundsent s rel ative to the crude feed, may
0 be used a variet

[ t.h t f 10
A T ol B2 e o iy SomippRered i conttbute t
the PANGHithC&UTe fo¥8)rell R4 feattla pRBSH ofthB HtdIOTh Abtal Siffts WEB ganic

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 enbodinents,
wOReostdsda2d cat al yst may have a Col utm 6 net al ( PCTUS2004/042343

content in a range from 0.0001-0.1 grans, 0.005-0.05

profih Wi ity gy e 008 oot hpdve b stiglrsmtent o

the grudedeedand GviOrkiively ainaAs ﬂéﬁhydrﬁgm;ﬁéke%ithb ¥filde féed. For
Colurms6and 10 netal (s) facilitate

exaiPplfnd £ 1ot mEBRate 4 BIBECOREHN. o7 0Pid 608 haiter content of

e B0 CA L NI el B MBS ey ot
relaandyﬁnﬁﬂs:hms inAR] panige, distiidcchted), WEO, cohteBit, aMi’@esxcﬁIe
enhodi nents, .a fourth type.o

cont%é? &Q/P%Ig’iﬂ? ghel : Cer 'tﬁhﬁzggo ility tp seduge the TAD) @ﬁmesalsmmetal salts

of o, okt hENEY a’%@%ﬁi%é‘aﬁﬁ“ the vBodef5 o ol A oSN gl oy
chagging by arsnyail rerotintiine tART gvmm disﬁhﬂe cdﬁentAVGmcmefﬂ, and residue
enpodj nents, the i an ter of t rth
confERSTFlpETe ot GRNis oot ey 2301 the e Pradheo paesad by variety of
treatif@it taciffesA Or at | east 300 A The support may
include at least 0.1 granms, 25 at least 0.5 grans, at

| ealhe third cafalysts in syme¢mbatinpents, 19a3gredm atfleasha pertion of the MCR

conftt B 2 A ekl sl RBeerode Syt iy, T bertin

eml:ﬁﬂilﬂéﬁts th@ﬁ:abéﬁ%'gpﬁxﬁy (A QBlu@rﬂi G éti(s) étﬁﬁe:ﬁlin heagt from
0001 grans of um 5 net al E)S) per gramo

0. O%t(bl grams, PQ08-4:A58rams ar R Heth Qniﬁms 1Qumetnl(s)
conlh VR T A0S BRAL L. 10901551 B por

- grars i satglysintA Columamtéatd 16 mbwz(h)e:atabyut niaydaditaesieduction of at least

a DR iR Gompefinis (e copiib MR B taueiced Prieygpratures in a
rande/Toth 6001309 aEr ¥80-450 RE ahili pr'é&sﬁi‘a ﬁx' &3hge frsﬁieo £l18ipa, 1-8

cat al the seventh catalyst, commercCial catalysts
MPgozer hﬁ’d herein, or conbinations thereof. 57 WO

0 2 R0 B903¢ e oLl S B SR BB e

Colwhit 8andt&ley) inkdribinBgord @ith hth&Gahlaisd su%boﬁ TRERREM datyst has a
in a _range from 300-400 C, 320-380 C, or 330-370 C.

porersize distmgution with emestiayprre diametsnof atleast J80 Ae thsgmeny

e, Tl e SRR e BBk,

least330r Agatieaye2d) A oran levay309eA] The supmpogtemiy inclulle a0least 0.1 grams,

aﬂ%"%ﬂﬁ : 10 et U e NP0 DL180 06 e HLURINA 55 grom of
support/ 0TI oIl Eata@&o{?ll §tm§%i ?fb})ﬁﬂﬁéntsls Wiodlo f@%hns of

10% or at | eaSt Y% o tota V/ Fe content of
Columm § endtalé) perl gramenficatatysg ahd dt hastwooa gianis df Colpmndfmetal(s)

per %@%agéf@ggﬂa‘sﬁf%’&ﬁ% s wfﬂ%‘}tﬁ £ ¢H‘E’P’£‘C§Pﬁ@ﬁ %E‘%B’G'rt

Then bdrhé BrmBadidet! thedsudd félélfxﬁa? b Sontatited with 4h h@ainwﬁdl iaatalyst
a medi an pore di ameter of at |east 180 A, at | east

subspguent tq eanéact with the forth chilyst. Pismadditional ¢atalyst nm)ﬂ:eAznemr more
of th%?fg@%‘ng%%g ﬂ%t cat afystS PR QLS Wﬂyg{c%e (fh.'h.u'cf3l Lot es?,sthe 9&% 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 enbodinents, the
weoeupgswstodias an al pha al um na content of bel owETIUS2004/042343

grarrs of al pha 15 al um na per gram of catal yst. The

cat st IngUdeféé,lpé( SOMe egodl #8?‘“9%&?%"&?m°

feed @ﬁﬁtﬂl@fo@%l:aﬁ[ﬁﬁta% 11§a rdhipb HofrS3000460 qnamca‘so °C, or
catalyst. In sone enbodi nents, the Colunn6mata
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gn the crude feed is contacted with the fifth
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5098 o8P Pood 1 s S6pe] VL0920 ofGeackt ' BY ARV A\ Bltent of

ment’s
thecmﬂge‘ee‘dtoml 20 NnB/nB, 2-15 NnB/nB, or 3- 10 Nan/an

crude pr.oduct progduyced from co t of t ude
suth sdifthbpe of %ﬂm?‘%@tﬁw hodgs Column 6

e e S A 7 i s
distribythen with a mesliegepdre dian@td bf @t Ibast(]BO%L, at Iasst 226rA, at least 230 A, at
e 258200 5% e BT e B S 501 g

at 14354 @5 fam 2 Ofl atGRbH MDYO HRha b thbtal ﬁm@w s&pfx#h t hesome

t heta al um na support.” The 30 sixth catalyst has
em enis,be gipportibes en alphealumine penterd of b@iﬁt’! ol mserf afgiha

shuffog pEF Baat ¥ esivet rod SR IRRRIIE N Sy S BERRE PRS0

graxﬂs oﬂColuﬁﬁsG nﬁ&{s}’per@anh@ﬁ&ﬁta@%nﬁaﬂﬁasﬂ (eOG0 gfs Af Column 6-
et%& nost 500 A. The_support may include at |east 0.1

SRST ZEm okeplalyss. In smgembedimentscthe Gofjupn 6 metally) are

mo]yg@&wan%/&rtgﬁgmnor at nost 0.99 grans of theta
alum na per gram of support. The catal yst may incl ude,

i n Incaaif @MhOd08, B6EgRodeG PR by 4lhdetBdz Bed may be relatlvely

low FER FREF ot 5060 g BT NBRIRP S T, B )

Wheﬁr’tﬂe aﬁudb EsAlis @orﬁ&ﬂé‘d ﬁitﬁ@& @fth Qﬁhl‘yﬁrbt a té?ﬁﬁe’%btﬁ?@ 1n5hrldnge from
net al Mer gram of cat al In sone

31015499 Gi #9111%20 -3 HB® ajom 330-366,7Ct e hﬁ/yd@meame byghe¢rude

5 | n f 2
foed, y {thELmblitiERe "} b in ATl frobf 0 NSRS o PONRARZ e 3-10
Nmtraf alThe sruda I@mﬂuuﬂpraddcddfﬁbr@@bmm o@ﬂmtradle( ford avith the fifth catalyst

| ybdenum and/ or_tungsten, e crude feed is
may Ve AU OfL HORI90% P ot 408 5 F1OShS 0% G1a BRSE] Bie T the TAN
f
of 1 GAdOed, TAN ofdl éfle producOfiay By fine 58 0.0, 0.03-0.05,
orOtﬁE-OﬁBa range from-10 NnB/nB to 20 NnB/ nB, -7 NnB/rrB
to.10 NnB/ 0 N8/ N8/ B,

- Negat i.v
e 08 RAIB SIPOGTHeske & FUb e P aREue: (e e ddoggidps Column
i
L0 s g,
sixtly eatallystdras na)jbrdfmmfedlatrl‘bnubmmthta median peedianteteradiat Bas,180 A, In
som8 enibd nnen%/ e me 1% 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 from 0. 01-0. 1,
wWO0.2005/6393, or 0.03-0.04. 15 Low net hydrogen wHUTHH2004/042343

during contacting of the crude feed with the fourth,

exaltpernElorad o GRS PID B CRbt  abli(sft t qmost 0.1 grams
perigi2f of catalyst, At 0DO0 gid ofl Colame SthaRl(® ah@'Column 6
transportation and/or treatnment. . Since producin
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580 MR e AR
from 34 04007€, fronr 320370 B tfronh 330-B66 °@, nBAblydrbgei uptaled by the crude
feo g e i A ranssiirarh o1 § Nl 0200 T e s g iy NenPhm, or -5
NmPuft8 5 1%/t I@d@ﬂﬁ%}%& ﬁ&&rog@%é@%%?%?ggﬁﬁg%ﬁ {28 1B dGen is

~and/or used as I's otherws el n.
beirgpgencraterhintsitn. Theaiydetpreducbprodiest fagap lcbntatti afthescrdde feed with

e G 2R S 0 08k b o et mos
1098 RRETchbterYs of IRDAN JftheriridSrebd® TAN 61t enkie gfbdﬁbi tfy beina
ot herﬁféo erties of the crude feed are not 3

rangg FemU-QlaBil) -02Hh0H @8 0.03+04.esul ti ng crude product may

- g .
o onf B S BB duig LB Ol B VA, thE B, i,
or shthbaalyseimies ghe ovAralhveg@Enént of hyai0ger dimgproedshy e
n.a sel ected, sequence may.contro e sequence o ]
Pm%% Wgﬁ Rm%‘e%%éw @ceeefaﬁ%f'@r EpRRpertatisandies ireatoaent -Since
prodifthhg aﬁﬂ/or%fﬁ‘é%(%rﬁng BYdrob&PRlcodyP ﬁf)ﬂ?:ﬂ.ﬁmt .e Bithd ﬁbﬁgéa:téf ]i1yed§cs>%en ina

asphal t enes, ['eaSt a portion iron,
procespdearéases overalhprocsSingBo2B05/ 063927 PCT/ US2004/ 042343

B e < e33R0 B 5 b R B A bl oo
conffit éf O6lufin G1RERIERIN Tngd frb. 0001004 SRths¥F Colifly 6 Atbtal(s) per

Arrangenent and/or selection of the catalysts may, in
talylo di hecrelymn; petsl is molyhdenunr andfs tangsteny Jhe seventh

gram oxea m
oA RS i PSRy B U ot
TANéllieldride febd.t he crude feed/total product mxture

op S RE S S 0 T BRTORG, i, B (G Sk P St
cataffgts' BAPhlsd b Aiftde Whd/BPed S aﬁﬁ@r&ﬁggc}egérgfeggateggﬁ_m yst in

e contactl ng zone. Conbi nations o
c atSelegting theepptadyst@hwf thifapplicationmnd cohteslihg apguating cmditfons
t Ni/V Fe,, ai. l.east . a rtjo t .
may ol v prodyft fodedrodiclthat b’?ﬁmtaﬁlg/e"h’récaﬁ‘?t%d PIRPRLies)
charlied $@hiive ©fth@EARB Ifeedaﬁm%th@fgpr ds @q&@éﬂl&@ﬁeefaxéﬂbfi

. conponents that contribute t AN, at |east a portion
signgffcaptly changediu dhe casubiimgisiudstpirodust tiag hewd enhanged frbperties relative

to o S RO TR B Ml Ao R o onctagon Fegob e

Cr Watangement 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 P- val ue of above

WD Zpseesorer nat i vel y, C5 asphal t enes, TAN and/ opcPgs2004/042343
gravity may be 15 |ncremant ally reduced by contact of

SR A 0 W e bl s

1eamepaz~nu@lefﬁa%am ialthOubbed hafeliided. of the crude

feed/total product m xture to be maintai ned during
pr o@é@élgﬂgentl andéop selectinnoditheeatal ysts mayf mr&smecmml:mld;mdents, improve

v S5 L BB e O B R R e
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dure prepengamaxaliony 3 ngéaste@ togperate fontiast 4 imapths) o least 6
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' incrafrentally had/or seléctielyodhyfie prb 8@6&!19 chle @ééfﬁhgyi allow the stability
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of ?#@3&)@? H‘ét mixhige tobg laﬂl}ayﬂnedmmmromuact of
th hy th Q
caﬁgﬁg%??;é e T FASE S TUebbE )y POt
upsireaiy oka Joaies of eatalystst ISeck podithating6f the &M’tlﬁetalysﬁﬁay‘ﬁlow removal

2Q0 927 P US2004/ 04234 reduce sulfur caqntent,
of hiiaRe 'g‘iwswg ARANS, 5 6] CqATHBES S DY RacGAls ictal salts of

orgdiid &lids, WhildRh tmrﬁ@%ﬂfé pﬁtﬁﬁ@
gerrboéll nents, contac s&?ﬁgﬁgrﬁge efg t he secon
cat éxefgﬁt(@ ¥ allows, in seme pinbddiprents| fm'u@mgwaimf atdeast apertlon of

t hat h
NirFE, SRS A, BoamPURB ety of Gringenss B Sopsioe o o
decreasstin e lifa of ed:we eda@@t@tiﬁﬂie s@ﬁteﬁebﬁé&nﬁlﬁaudiﬁttﬁéreo?aﬁ'&ﬁ the
a reduced ﬁaltenes cont ent,

nic ac
°"“‘€*é°%’rc %?PT\P?‘%B b 'fe;}iuciag at leasts, mattqnotn‘“é?st ayphaltshes méhfacnud@

d
feedl’éa@il;aln Pl%ldﬁlﬂﬁgﬁ&%rb\‘& t@{)é)tlg‘?‘.{lé Er%ﬁe fﬂfﬁceltl%rﬁ]alg e[l’Jng%ﬂ g?ﬁh I ca?alysts
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be o gu it epliidhareat o 58 o Removaiai a Iestirmorion of the
Nl/WFé foiiSthe cﬁfde%é‘cﬁnﬂf &ﬁ Somd @ﬁbé‘&lhleh{symtc%agee% hf’e Jf one or more

hydrogen to specifi€d contacting zohes te

Catalﬂ‘ﬁtﬁ pmlﬁened"@&hrdgaaﬂrsuwdgstdur ing contacting.
a t acility generation of
hy%%g%ﬁhﬁ ?B@"@&?ﬁ@ﬁ‘? YeUDngEbepesitigned gowpgream of
the fisticatadyst.V Buithdr@oh@Bfhe Eifud@ Ye@&ﬂ&ﬁf‘product mixture with the second
catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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during contacting, may be used to change sel ected
properties of a crude product relative to 15 the sane

Wor mp&oed3ves of the crude feed. For exanpl e, thepdrrusiohs/042343
catal yst may be used in conbination with the first

rodfh B coRlept ApASHR xRS poRBiat Ty fedice i ePatent b bt in metl
salePdfarysdid 89ids.0 ché\nge sel ect ed properii es of a crude

feed, while only changi nna% ot her %rggpqrti es of the
cr udid serae ambpdisednés corfachad thn arudareed ovithithe sesond catalyst(s) and/or

EARtALf / roduct, stability..,The
th Ul il BB R chib B RO s ot b retpoed
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relatively small "anpunts as conpared to the 30 atomc

dugipgrostacting, meyi be usascte. chpngersslested puopertasiofia dradespreduct ralative to

' |4l I [ it f .
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counter to the flow of the crude feed. In sone

distillaje gpntent; API gravityeen epabjnasions thereof of Bgemdesdpedie be maintained

R e NSO -
viséds@y of e, crideiprodadt isBymoh Q0Yesftha TAN shd/éribe ¢i3E3sie bf 8% crude

P ii’n one contacting zone (for exanple, contacting zone
ed02 in FIG 2B), and hydrogen nmay be delivered to an

addpihfsh it QEY Iﬂﬁ}(géﬂiuﬁﬂgg g&ftﬁ’er crﬁ&@fmﬂ grtay. prOdc8 Gl product

zone 114 1n HIG™ 2 rectron t IS counter
that haswe befilingwange distrithtiod sinbiter 16 thedsoilirgduodati distribwiont dfehe crude

d fl b it he f f.
feediil @ tpused T RRRGR SUBS TANG 1 brode . Tbe piogeie SE o the
cruf$HRduétQhaENadBhE chihda bﬁ@m@%’iﬂﬂ%ﬁiﬁ ag%omgared to the
gener at ed “dur legg¢£ont acting in-one contacting zone

atonicdd/ (e b icead acting zone 102 in FIG 3B). A
Y SRy B RRicT PR ContSEHRG ZbSesTndy atfow Selédtive Sition 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 15 conduit 106’
Ww2008/d38Zt | ng zone 114 in FIG 3B), and to a secHUsk004/042343
addi tional contacting zone in a direction that is

eerk3REH LRk shilais of Y e Betd i B8 ot el By togen
magtrealeliléredno Eie@on?@i:in% kones @i ivRGheRAdiGondl RetafyBts) IThe
catal yst and the sixth catal é;t are used in series,

delyqr oF th kydregea masibe spuater & thetlovepfige apgls_rf@eaimmﬁom?e
e R Ui S50 B B O O e

feededuce TAN, reduce Ni/V/Fe content, and/or reduce a
content of nmetals in netal salts of organjc_acids

wi t FOF BX7mplesinatacked g togdeen jorenampley BIG. 28 ghydrogen may

o 0 S5 o ST a1

in Iil"lé}.é’tB)ymd hydédlgensnmebe nggatd%tb @A additiohal contacing lﬁﬂﬂ-(fol‘ example,
n_.SOme e i ts. .two.di fferent seventh, cat sts

cory{ RS TREOnEd 12 ik F 1o, i B etionhg! 8 sowEno dlopptibe e deed. In

sony® &fnb i k) el HyArSHRWTRI RAYHE 8Y CRHR N oWRY }h@%i‘lfde feed.

a total content of Columm metal (s), per gramo

Altematively; in 4 stacked gonBguration Ged) Jorlexample, FIG3B), hidrogen may be

oenURS APl 654 bRl 05 o Soaheucne 02 n
FIG. @Bl ¥§ hydrofiéd sdugceofibiptbe Holivated 18120kt 4daaibohl\orkatifl zone in 2
content .of 30 Colum 6 netal (s) in the upstream

diregtiopihat iz epuntsrde flogt ofthe crude fecd (G egample, eddimghydrogen through
| f j. .
coniriobd el T 334 b b AN RGO o

zongdnasliretion that isrbhcurednt to/the flowyofithe trMe feedd for ERe@mple, adding
amount _of catal ytic

nycBiRien lonah cPnevit 10 SeRmtb Znne LU TCe ABAT yor ey
al | BvsoM@hbtiRRRs! ik Foth éatﬂﬁ%(éiraﬂg ﬁw%g)gﬂ 8@?%@%&5&?&&3,

changed by small anounts relative to

eitherwithdhe fmmrthatdsst being upsiresnpobithe sixitleeatalfsty trevics vetea. The

. le. .a.relativel L | nge i
cornificl O € AR i ot o AGielopl Pealy SIS e TADepduce
Ni/ Vi eitent,Gindfo? Feduta al coftent oehels)in mfedd) sAE ofrgddiSacids, with low

upstream and downstream sevent h

Crllége fged wth the
net uptake P& hxdregen by fged rLens ngt lylnegentuptake meay allovwrother

ooy 75 o4 s S R o

propexties efthedivderfes. the TAN of the crude feed may be
contact with the upstream and

i ncrenental |y, reduced : L,
doRSPRES Fiithy R chffirsnisseyensh calabimisineny Reopwed & combination.
TheldeQesih bg@l] s?ﬁééd}‘ﬂtpgﬁe%m EabPthY Sbwh&treahPSNbMA chidl t %la)[/ R%VG a total

crude product wi changed properties relativ
content| 0ECokugd) 6 methl{s)heer gramofaatalyst, inlcange fram|0.00004E06 grams.

TheRlomstb et sttt eRtlobimah v adofl it oL LoRamas e, per
grarh e dotnbtrétim Seviedd REAG Ghit-is Sl aPbr 1%.1:%; %1%9% H&S’e?tg%? FJxﬁ%t of

incremental ly may assist in Intarn Ity
Colymnitriaetelphia thewpitrcamaseventivcaialyst, of attleast0.02 grams of Column 6

5553 AT RGP SRS i SR SRl sven

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 flow 15 rate) may

wWow0H639271 r educi ng hydrogen uptake by the crudeTies2004/042343
mai nt ai ni ng crude feed/total product mxture stability

durin rocessn apd angi ng, one .ot re .oroperiie
the e REHRFIRHOL e s Fea EF Eamipls, 1 retyvelipisialf GRRES f feferoatom
conér®PEPT £185itPfredibte Ednitéit, VEercontintirl cobirdtiohdihercf)ude
feed/total product m xture may be affected by various
ph a@é@tagfeqfaﬁg@ﬁudg feedowith the upsirense and-devrsincatn sgyendyeatalysts may

] xt 1. Phase. separ at be sed bYend OF o
prodt & rdde SRR BRTES TAN of o mast S0t FaostS0hut gpost S0%, o
moStr 1096, a0 1basit 1% bf tHeeT AN wdehd @adé ferlaln firaeleiabodiinshte] e TAN

floccul atjon of —asphaltenes fromthe crude feed/total

of the snde fead neay be incpamaental]yt sedvend byt contastpithdhe upstregmmand e
f 1 g ey
do e R Sl Sl LA o S BB S oyt

uring the con
formeniinitial tfade paxinenwith thanged bropertits rélative toahe txude featlpand then

3 ol 55 St S ek S o e s
i B s e b g okl RS GhekOTan
incremeptatlymay assist inemaintaiwing decstabilityaf theomgio feeditstalfrodios

..t ot ?lg" roduct .in the crude feed/total product m xture
m%“é‘ﬁ B PS8 For exanple, the crude feed may

C O MinGiofheCARBUINABAS, dabidyst 3E16cti ahdl R drderlofeatalysddn EAfbination
at the beginning of processing. As properties of the

with genteolied cgntanting;eonditions {foa epawpleTimmpeggumeRd/ocsrude feed flow
|1 - val r i [ ereof)... th

AL e o TNV B0 S B e
feed/tatul rodiet miiomed stabilitiudiring prbésssing | dhd ShAEgih$ 6ASMARSre properties.

he c¢rude fefd_ and the total product_ may formiwo . .
of t}ta%%'és PECielate sprtheirpsnsriivn mropertishefl i sruledeed. Stability of the
crudROfel@hdthll proGRA YA R4y BL 2BLLET BY Valibud fHas&sdfiating from the

I u Y F nor e

Teed/t ot product m xture tormhg two “or

cm#t}t@s@/mtalﬁlmm umntt:mé Phase péégs:ﬂkm chl):’lbr l/mcj)%imséd o dod extinple,
. ) i 5 7 .
insqlbiRECHS S Sord WOAR cifte o dioh Z0e G derdliatpl grpduct mixture,

flock@latibn Bf &pHETtened hidhPihe Rhqf! fBbd/@ldl PPodiict ﬁﬁb[fﬁfénﬁﬁbﬁﬁtaﬁon of
e

tends to reduce the life of one or nore of t

compapenty fom thegaidei feed{iotal predust mixturs, enegmbinations therenfess

ma : r [ ated treatnent. of .the

cr EEBENER durll XA e 1R R CohERRIBL b g 80
andfor estalgsroduct i ¢ gpidedfieed/totkltgrodies nfigdrahap elidnges Asthe

During pr.qocessing, the P-value of the crude feed/total
mnﬁﬂ&f&%}g? Oﬁﬁs@ttaﬁagpwéyctﬂ@ theGude Beddotalrrodpr mixtg Fhangessiue to
for R TR e B SR PO B ol EH LB ot apdor
components of the totabprofludt in thei cradecfeed fathl prodwnt enikiate endsth change.

For BRARIE\ GF qEide ol ey soitgin commoasis T are AP ticR crude feed a
s BB o FEAEBIAP A a0/ g, TN
MCRsCs aspheltensisyP-yahio; drecothbinatipns therend), ithecon@aneats may tend to

beodquE s, 01 7 B it (e habdl o 8 ik | R o araiices i orude

feede@ddhé ol prodiiet By Teinh Ao Bhasedfufl/¥SledomBinSRIBES fnl 048 another.
ordering of catalysts, or conbinations thereof. Such

Solublity chrnges gnaytalscoresuit ini thg cowledead/totad presiyct mixturd dorming two or
mor€& Sﬂﬁsreg.l i«“bl[ﬁgation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude
feed flow, or conbinations thereof. 15 In sone

woesasiedent S, contacting tenperatures are cont regeskoo4/042343
such that C5 asphaltenes and/or other asphaltenes are

renoved il [ nt ai ni ng t he confent, of,. the
congRiEion ot Grude ik b PROHES RRHIoE BIFERNELor isqgponents, tends to
redﬁn%@d'x@ GEo it A SnER Ut Bie &'t@?sﬁbAﬁﬁﬁ'bﬁ&l‘U, ﬁﬂa éﬁﬁﬁﬁéﬁ%ﬁh@ Process

y result 1n formation o phases that may reduce
may he redusedh bFdn expmple, répeated drtatnteant of thetcamidepieed(tota] product mixture

i xt [or life of .of, th tal ysts.
may he pECRSsBY 1prodyes & Erin graduR R AT ELHEPRI ogen
upt Blifing Prdé@éb"ﬂi%% g{e%naw'ebb tHet@udPtedliiSthBprod\R e ﬁﬁkv\tﬁ_?eldrgay be

herein all ows t asphal tenes to be reduced [

moxpitered/mad therstability of therrocess.aredd foed, andlor coterfersiitotn) product

. [ Vel I . di .
mind e T 4B TABRAIYp Mg R R BT S iigates tha
flodcalzpion af isphaltened M tHelcridy fRed poieRslly 6@uRA0 Tothe Payali€is initially
different. erating at different tenperatures 25

at legst bsandsuch & ealus inercasmng és Telativelymiable during epméactingsthen this
TR0 A A el S e

prouat stixtroestability) gs assessed by Phealas,andy boéonrofledbe B@&oﬂirrl]g

i r.st coptacting tepperature is the tenperature in the
confaelig oGS bF Selsfiin of ceasrs, @m&amernfg'ﬁmﬁ&ca% or
combiRdtion ARLSE, SueR e&&&chﬁﬁ%g{ g%n%ﬁggtggfﬂ]ﬂoﬁwmm& %ontrolling

fourth tenperature, et e tenperatures
LH$V, cowperatuicnpresome hytiogen apakeasudd fend Sowf oecontinatRis thereof.

first contacting.,zone, A fjirst contactin enmpe r
B b e Bt o oo At SongeliGhmen that

aspldtthaCind\e StREMRpkHltehes dI'BYelﬁ@vddnwﬁlé ﬁiﬁﬁﬁiﬁiﬁgihd MCR content of
20-100 C, 30-90 or 40- 60 C different than the

the pruds feedo feduptionof thrpeFRicontent throughrhydeagn upiake end/ot higher
conBEie Cay LS m NSRRI oo Rt B e e

stabilatytod ¢hid ergd¢ fespiéotal prodsctamixture dnd’'er [N fane bomofdof the catalysts,
Co as g?tenes content in cjude praoduyct 64. WO

pRyse AL SerpeIaRiH A agen Lntake: 1n\pembinatipn withithe catalysts
deséHB Herdih E16ws ﬁﬁﬂi}adsbﬁajﬁﬁes%rﬂeereau&g WHR (R Mgt&n b&ehiio? the
than the a d/or Co5

a greater extent ! mount of TAN an
crudesfiord pnlyehanges (nyta relativelly sgoadl amdiet t he first and

segon cont act | temperatures are th a r

o R GEoRfihrle conAR e Sangfiard i fobfroRed Ryt temperatures
in 06O 0t Motd Cifhtacbing Z0Bes e bediffeferit] Obbratink at disfefeh} tediitRhires

a fourth 5 catalyst(s) and a second contacting zone
allowg for; setactive change in ewde fsedreperdeswhile mgintainiag the stahility of the

[ [ 3 e 3 h
erade SRR At L TR OB Y B8, Sy o BRitnh e gt the sar
of agkodebe Affirstecoheeting tenipeeatinieris theCtembpamtir® th the fiest\Wohtacting zone.
the first catalyst _and/or fourth catal yst at the
Other; comiacting tamapesgtyres (for egampls, sesand tarmperative; fhird sempgrature, fourth

temfi@hidlo 3 (téra) e e B RARICS RERRAND oA e in BN po Rl gtter the

firsticontabing zamgte A fesd conthetiigiemiperature niadtbedn d/range@om 100-420 °C
asphal,t enes.reduction in the sanme crude feed wh t he

and pispeand £RRIACHRY IRINRETAVIR SR Inchisgethal 8202000 G Bion %@ or 40-

60 6. difrreM iER thd ks +drHé.ctt1'n %ﬁg@%@ SIn@gg%‘é%%ﬁfments, the second

preparation, catalyst preparations, systens
contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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15 with selected arrangenent of catal ysts and

controll ed contacting conditions are set forth below
woezosmes2t. Preparation of a Catal yst Support. PAT/US2004/042343

support was prepared by mulling 576 granms of al um na

o L83 S M BRCEELOR SR P e g i

thanWhd Sho@itCofOT ANAEE/dRIC s B FitdlRhe Pddutiien, 3Eary, ien 8fe first and second
m nutes. The 20 resulting mulled mi xture was extruded .

contammgmparalu@s arei the bastie as ot withinal0e’C o ¢agh ofst.ween 90-

Lo SR o A o
cam@lsﬂﬂ%h& Y %oﬁ@ dortactinBeoba htdyigclude phef tatalpsi(s) deweiled Herein,

Lindberg furnace. The furnace tenperature was

The ﬁasts:@@lta@fena troaperatore may,be 354 °G and thessecenthoantasting fropperature
o t. T,
may)f3 3008 | CBREe dFind il ifl IR AR Ghrdcifi RO B %ﬁ%&"amﬁ'ﬂ

and/of foyethneatzaysti thfie héﬂla@ @ﬁﬁll:b@am;mxﬁr talcphmamhth&aather catalyst(s) in
0.0208 graps o elta_al um na, ra
the sepnde oa?scﬁmgazonawers%#m%eﬁw ﬁnﬁlég‘l o ?rr tenes reduction

in th-gl‘?u&%#i) {-éiaﬁ'@kdtg"’lg 3 15;“1@”%;:1/@{ g_ﬁas%aﬂehgs Eé%ﬁn@dﬁ e bMhbrude

ore volune of 0. cnB/g. e  support por e
feedswlxaa thie Srstidnd secondwiontactingrtehpenatpres aralwithint 16° (bf 232
A wth 66.7%of the total nunber of pores in the
pore size distribution having a pore dianeter within
EXSMpEES$0 of the nedian pore dianmeter. This exanple
—denpnstrates how to prepare a support that has a pore
si Nen-liiniting ¢exanindes supporlt pm@ramem catalyy properatiges apd systems

m%%ﬁ%a%%@t@ ca%lbg n’p?ne epar {%@ %%8?&99?2%2 set forth

beloWianadi um Cat al yst . Havi ng a-. Pore Size Distribution
Wth a I\/bdl an Pore Di arreter of At Least 230 A H%
Exampleli Freps rt.j 4 spARCTt Be$ BiRPRgd by mulling

. > e - Ao A.d . t 2
> gescrl beé ﬂ @ 1lfrrk%? e 1, m&gdﬁrﬁp%g{ggﬁgfggpwp% B, Michigan,
U.Sva)raith G&ﬁlgnqnnsagﬁwmen and 8 [gxnsoof gaciplanitit asid for 66 mignwiesgThe
. 69 ns.of VOSO4 wit 82 ra { L, oni zed wat er .
rﬂﬂﬁ%@@i TREXEUES Wa3 %Wudwg ﬁrﬁﬂag%% ﬁ%ﬁé@pﬁ%@ﬂm‘m 90-
b

125 (RBP4 PR EH R b
withch medigmtéo?e?&a?efq@ of $&22/é|r1 al‘hel‘naltfimed mlpﬂortwas placed i mlamdgerg

at or ours. The.resu ntain
furngeeg G fURACS tepPTgNFR R FisHdP 1@4?@34@‘? ‘ot lyiﬁw% a3 then
held'iB €hi® AnBRIBr @ﬁbﬁ‘& t§ gfm&e theTéﬂspa&@n?ﬂe SPpeAtALINE, {ﬁiaﬁam of

a pore Size distribution wth a nedi an Fore di ane
suppoit, 3900 grampof gammh alvmios, HOEE grems of alpha dlumisay 0f0208 grams

f 110 Add 66. 7% 0 |
of iffsfuRingy aid 8781 gty of AR altuind el Fisid by i fipotion.
The ‘a8 Hal £ irPck Steal 5T 10 008 Endlh BB RIe %mﬂierbfﬁ@% /g, The

the nedian pore dianmeter. 15 This exanp

suppoet-sd sxpare sizetdimiripiigravith A oredian moredlamﬁer@f 232 A1, yéth 66.7% of
the ta\%!h@ﬂlé& gfﬁog?s ! tés p rlfss'sﬁ)zre'&tiéﬁlbﬁﬂoangaa ngg'cﬁ‘aﬂnéfé’rr 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.

65



10

15

20

25

30

Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng
a Pore Size Distribution Wth a Median Pore Di aneter

WX 2008/0d3exvst 230 A. The nol ybdenum cat al ystwas PCT/US2004/042343
prepared in the follow ng manner. The al um na support

W:t'meMemﬁ bdﬁnpmméﬁaf egmmeegt mwt TR viaheA eﬂﬁlﬁﬂwayprepared
conmbi ni ng 4. 26 ans of (NF4) 2Wb207, 6.38 grans of
in Wowlng@agnqn&l@falm SEpIOIt, @rqmreglﬁah%e oicthod described in

t 6..51 1 oni ze
ExfRROE PR ed Wil vafiindibr it RufiGh SRaRE o
combiting 7069gaing bf MOSH, Wb 83 @rirsof ddienib&biveldr. SAIJH bPihe solution

ggf cooled to 25 roomtenperature. The pH of the
Tition was 5.36. The sol ution vol ume was adjusted to

i R

solutiop; apgdfot D hoslwith 6ctasiogddgitaion; dfied k6123 ¥( for several hours, and
occasional agitation, dried at 125 C for several

thenenlgined agABO Wefor 2diotrs, cthexesulting catalyst @ntﬂimmso 04 grams of
A B A o

had taqmgsxzw Aiaibutiohvth ARl Qo diamietsr b6 gsmg a@ofw(ﬁume of 0.69
ize distribution with a nedi an pore diameter of

cm’/g, apd a suFface asea,abl l&m?/g7 M@mﬂgﬂyﬁﬁﬁﬂ % of the total nsmbar offpores in

oo 38 R AP B AR A r o

medsa rehdﬁmetﬁutl on of 'the m)l ybdenum cat al yst had a

I d|a rW|th|n 6 A of the di an pore .

i ki e mwpapég%qhmgés@#m hayings pore
size%s@%dﬁﬁh vﬁnﬁstn?édlﬁ?ﬁ&la WHmda il st BY L. S! z¢€ :

d| strlbutlon vvlth a rredl an pore di amet er of at Ieasi'

)2 3 ] k21 Y5 ' ) e Sze

2304 PheCmob et Sptalyat was

prepaﬂaa 1Aﬂaél'ftﬁlow1@é Mhdﬁétu mh\ea.nﬁﬂinursu FRirBhépire B thy ARMOE escribed
in the fol| ow ng nanner. The al um na support,

in Exgrapls lowas,impragnated wish ageelgbdesem mmﬁpn éolytlomaa"he

ol A Rl ot iy BR300 e IR LF1

(NHaple, Dy, €38 pramsrod Mo lgmmmfof(swmm 20Q7,gram? of

mongﬂgrrs of . (ﬁ%ﬁgﬁgﬁ&%lam o{oﬁa dro en ero;(’g}jrg The shurry
was Qéﬁé@tcpés o %h&mlg%@% Y6 égolf I g hélnga ﬁm&m Gras g&&é&o

was heated to 65 |sso utlo
roonT lenpieeatured Bl pH obthewahitionsvwzd.36 T‘mialﬁtmmeﬂﬁhams adjusted to

ec solutlon was nede by combining 3.57 grans of
82@(%@% F%rrs of 15 deioni zed water. The first

A R e S

impmmonmlmungadrfm/@ howes with 6arasiBnatiagttatiot, dtidd ahE25 °C for
{;%E@ bde vanadj um i n&be nation sol ution. The alum na

seve clien Gaowed L 4 forrichapsele Rumiesalfing cafalyst contained

0.04 gﬁ%ﬁ@@f‘ﬁ%}ﬁ@eﬁ%:&f %ﬁm GG with B Hatantb Bemg support. The

asional” agita
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm®*g, and a surface area of 116 m*/g. Additionally, 67.7% of the

=)
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dried at 125 C for several hours, and then cal ci ned at

480 C for 2 hours. The resulting 20 catal yst

wooosasery, per gram of catalyst, 0.02 grans ofpCT/US2004/042343
vanadi um and 0. 02 grans of nol ybdenum with the

o B e o Yok in TRRR sl PR B B A hut Gabs od a pore

d1mm&uﬂﬂ1&nmﬁrofqieﬁ9&aﬁpoIadi§nﬁmnpl e denonstrates the
prepa ratlon of a Colum 6 netal and a Columm 5 netal

cat &y sxample damonstipdestheiprepagtionrafia € olommG metahcatalystanaving a

f 5.
porg izt di W@‘)ﬁ il BT S or St B £ ©)
Exatmblel:IarPrr aeitivn ofiat W dlybdéiiin/Aanv diih iQ4t8SEhaving a Pore Size
gl _ vvas eqw pped wth t errmcou €S t0 neasure

______ gdlian Pg ametor of Atd-east230rAe Thet al yst

d’éﬁﬁfv{:{%fﬁﬁ{j | h
mc’it%er nowe an dcég%iygltn‘%éér ﬁl\%g%%ﬁg? ﬁ%ﬁt‘éﬁ?@g’i@ e{‘ e alumina
supp@tt.adrw@ yrtlie melthorcbdembbd ﬂEE:Bﬂnlﬂa Q; gm ﬂnprSQﬂlé@Wﬁh a

erigls; ,Aliso Vie Such sj n carbide is
molyBiGElt R o FRpresriAon sohkiop preprrad 33 10 bopes Akt sadution was
dﬂ‘tﬁﬁdoﬂmﬁmgﬁqq endegm?mé?%:ﬂ voI STM % égra?ls of 30%

catal ysts vvere h an”equa
hY@W@mWr(Hn@ﬂ Q)Mcgmmploﬁmmgethhmlamna(m) ahd 3128egrams of

deidy 3 4580 R0 oo B RS e o " il dissption of the

solids) ETHeSRGied 'soM@dn %Q'Eobfé% tb%blﬁfte ﬁat&?@m or to the

bott om of the reactor. [icon ca was positioned
at A peeopé ﬁ@lﬁﬁwtbwaimdnebarwmbmmg Seigrams oﬂVCtSﬁmm 40 grams of

t/si| bi d 42
deiohtil Wt AR S ERY e Sof HonaHiee cmbiied e ufigfent
deiohived weatdrovds adiedn bfig the cofibied SORHANORILE @b & ¥5inl tb’ﬂﬂeld the

al?doore 5 size distribution with a nmedian pore dianeter
molghdenympyangiling impremagionspiution: Zhe alwiior wes imprsguated with the

ol B SR B SRR 15, 2855 AR g pin,

dried at K15/Q for sevesdl hodks) aB@ thegilcaltined at 480 yaqsﬁm Ro@ed THe Rdalting
ramof cat al wth the

f kel
catafls %‘#@aﬁn@e%&rgﬁ oRrary GopEwms ofyamiditugund 0.02 grams of

molRlefuut it i taaCe BRIk Aol THE Frcch RN alRTuy corelysg had o
Porﬁsmqmmhuwhﬂ\mﬂmmniedaanpqezﬁmmteﬂmmﬁdl e catal yst had
di stri but th di t
ot T8 e e moRsARSS i Repareion oA rpIbS mefadpad s Cptumn 5
metd] btalyer &vﬁEZaqa&h Sizs 1 ddsttibOor aith A néliBPhére %@Eﬁdf gt least 230

within 24 of the nmedi an pore anmet

A catal yst contained 0.02 grams of nickel and 0.08 grans

cenntaHy bodﬁommm“(eﬂzwﬁﬂsqmﬁﬁeﬁl \Pﬁﬁ EHe'nﬁB@tSh;}Pé} th Yealiret N

ddl e. Contacting zone to forma top contacting zone.

temm?émﬁ%ﬁr@whavsﬁsqa ot bedo dhs ostalyst bed was lﬁtmteridwy fillinghthe space
[ f d co n
ARG AT Hhn % PR Cafl B i
(20-gri, Stanfortd defatérials; A lsoTWéejal CA). r&mh%!mf&arblde 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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20 Silicon carbide was positioned on top of the top
contacting zone to fill dead space and to serve as a

wor ®he@dzszone. The catal yst bed was | oaded i nt r@r/US2004/042343
Li ndberg furnace that included five heating zones

corues i ng.10 .t reheat ne he 1 dd|

o T SPB TERERP 4o e B 50F Bs BRGHbe ket ot BB sspblctn i e bottom of
the EA€of aifibotS bR VasPsitiodedlatttie bbfiora B the @actoPASRASas a

m xture of 5 vol % hydrogen 25 sulfide and,95 vol %

bottamcppsh 4dottpme eatali/sdisan sethidymixiwed 4 cmi) was positioned on top

ol iten. of se ] . ni).. of total
of e Ry cltidd o 3FR A rig iR bt hort i bRyt B pore
sizetdidributivn\with £ edidinaors amel@raf 97, Wwies 66 7% fthe total number of
contacting zgnes were increased to 204 C g400 F) over

poret 1 HigPotizhdistribntiopdaving pdiore disgistes Wiltie 2P Anef de mpdian pore
ok, T DR A0 g BT85BS g 25 g of

nickE) pqrerarh oficatalySt, With the balande being anslamisa suppeitnt ai ned
our, then in

at 316 for, an. , crenentglly raised to
370 [t eatﬂyﬂzi}ﬁ?onf% e%ﬁlwe(gg cg?) wagpesitionediqpdop of the
i . . | p
boﬁﬁ%b&mﬂ?z&x@ b 3Gk Q%éggxg Sé?ﬁrégﬁnx?% ﬁ;ﬂe. q‘ﬁ%%ﬁhme%%s} ?]lad a pore

_ i ent tenperature. Mars platfor
sizetdistril@mtioh with Abvedian pors diairetarof @8 A, vdth 6% Z2%esf theitodial number of

t .1 . of 93 C (200 F) . - 24 h
pore 45 e Hord ik EPG TN Ph Baving pioge (ametes bviligh 38 A8 G35t pore
dian%l m%&&@@aﬁﬂﬁﬂ contaRed bi(ﬂsgrﬁﬁmﬁi'c&@l%ﬂm.d@ sbf

7. The crude feed was fed to the top of the

molylddgpwm per grameofceatelyst; with the balantetheing apraluminapuppert

zone, _t . i . i J. ,
bort SheaBhBRRliBghe B3nER iR BF Gy S 38hi0Hka pEB orme
middle aohtacting Hote ¢ fistn 4 RpcontRting aoie CTIRCGopichialyshhdd Dpore. size
. the catalysts in the presence qf hydrogen gas.
distrgbption i O digmeterof 4954 djconRned B04 aragrs of

. i .
molBEERE ,\%3?1 n%fo%%gst,cw%a‘ ﬁ‘eﬁﬂno‘érb‘aﬂigq%ﬂlﬁéggl’ytaa.%g{:ﬁ‘éﬁbﬂﬁna

was 32 0" SCFB), LHSV wa
suppgorlessure was 6.9 MPa (1014.7 psi). The three

‘copt,acting.zones were heated 70 C (700 F) an
R AR gl 526 of fhg 4P Bzl BUEY ead space

and toRricHsRSrelvat A6hd. TheZa st bBd Fak ided Bfb 4 firnace that
mai ntained in the foll ow ng sequence: 379 C (715 F)

inclydgd fiyg heatingzonea perrespendiag & the(pregarzoneotbesop middle, and botiom

] 7 for 1800 hours, and then 394
cont%&#fg}gn%@%&%gﬁ)&?‘%%épgﬁ. The total product (that is,

t E &he catalysts I‘»\@dﬁﬂd shlfidadibg ﬁﬂﬁod&gink Qa@a_taétﬂls @akalry Slf 5 bsﬂg hydrogen

e t roduct was introduced into a gas-|jqui
Sulﬁgﬁ a%@ité@!é’? Bxdgpeen gasinio Y@ sontaeineronepahedrts of 1.3 Hier of gaseous
- [+ .l

iR BBl "H 30 P BRARELCD) Sarblo YRR o ROV pelUF the
voluflemf/cetalyst)o Temmerdbaes ektheicogtatting zonet everevasreasakioéd °C (400

oo b _.Th d .
) s £ oiieaat i EREA ok & habc Al 8l fatt™ dhasonnspsting
zonel P OMBRAGM ific1@imenbelyab B1l€ °© g@@b@%at ggﬁe Rg?g m: $50 °F) per hour.

listed. are averages of the determn | ]
"The penteasing agees weresnapiainedias 31 €7Q e aprhody dcherpinorementadly raised to

gamari zed in l.e of [FIG .7. shown i.n
370 35 5108 57 Bind Tl dhud BPlgi 070 e dor o agr i cobie zones were
allowdde €66l to AndbidritYémperature.
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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20 content of 0.0075 grams, a residue content of 0.255
granms, an oxygen content of 0.0007 granms. The crude

wprosbasiohad a ratio of MCR content to C5 asphalcraieso4/042343
content of 1.9 and a TAN of 0.09. The total of nickel

s ) ) L Do ot e

The 3@ 38R MKk &Fdﬁ%ﬁrtﬁé Eee{t z\S\ﬁ@w c¥ifth ngmsgoidﬁe i Borhcting

the crude feed he catal ysts lives
zong (bpﬁ@hatomdctmg 1dve, m:drﬁm@pm auwowofﬂhere@atoal The ctudd feddt was

contpdied BifbEE of 8 cafiysB 3 B eenir F BEFREER Bt Crrlastine
condm% W&é 3§ followkeratio of hydfdhen igAPtPhe WRite foéd &1@%1&%6‘1@ ¢he reactor

| he contacti ng zones qescrlbe int

fe
waséggm an (ZﬂpﬁtSCEiﬁ LEpYewant 5™ 1 andl prossuegywas 8 MBa (1H4.7 psi).

The P rRR ZhehiEC Al §f 315 G ENC T ol aghin gl 570 <C for
500 hoirk ompératm‘eat &f théiege corlabtingjzohes we&fthéﬂlﬁmfda@ed ari®Emaintained
the WABT of the contacti %zones only chan

the SpHeipgaraence: 339 ¢C (B ﬂereswéh«awmmm 368 2C (ROFF) for 500
I
hom's,t thEf SoPRS 3& ) b 1%?9 g{m{%gﬁ g 1en gee nég(?gie iy {8 2400 hours.

Ivity o the’cata
Ty ﬂ'lhe aithl)procmcp (thails,u:he trude produce and gﬁ) @Rit&DMO catabyst bed. The

lcorgel at es g ear of C%H%Lg?al %’r egas?lqv‘%mmr’

the tﬁﬁ!‘?ﬁbﬂh&t@ﬁ&%ebﬁ%d%ﬂ‘t&c&uﬁgglf it %ﬂﬁ?ﬂgn b t lIttﬁO E{ées stem

catal yst havi ng a pore size a nedi
was m@ur@ki byremass Jowaontrellast (m@xmrmﬂie ayiiemiwasaheasured by a wet

st P {5, G ol TRt Al ot e the s Rigne pereriage

. of corhpdhents off GRsd: @hct! ﬂhetr%u@ﬂs ligtedtes avtiragt@iof the detériifined

pore size distribution 5 having a pore dianmeter w thin
Wm&!!spﬁxcaﬁaseﬁ@ gempenenio (eude aredust propexties atsnyumsnatéged in Table 1
of FPPt acting conditions, produced a total product that

I ncluded the crude product As neasured by P-val ue,

cr Adahdwreill Talilell, the odide fpraduct had, pek glroh of srudaproduct, a sulfur

om0 D RET & reAMRRLnS GHORSS ESP G OBBRILRntens 96 0.0007
graxﬂsedﬂfé%ﬁnﬁﬁ‘&ﬁfét aa ?a‘ﬂi‘i: orf%@ln MR td 08 a%f ; omefs%%ﬂt pt of 1.9 and

while the residue content and the V ent o

a TANef @ﬂﬁd&@mﬁMOMMWmmﬂwa 22 ﬁowppmr operties of

h f.a Crude. Eeed
TS T e Pty S ot e b FieaBiriny S eheti Eragp bed
tempbtdtire WRBRT) vBgGen léllfgﬂﬁff thdcrad RpRde TR touRBRtsIPveb Sty be

A. The reactor apparatus excegt for the nunmber and

corrglgigd e dpmpesatueccalithecaialysished. d tSdaeygvedsthatasmawgyst life
e LG AFR hagh, ERNRL B8 ARy BIGEUH AP v i

(“t”)dsr miq:mven’md of the Enaimbai n thEaﬁiﬂtaet&i@iQtﬁb desesibed iiﬂﬂus example,
vol u licon carbjde. The crude

h an egya
Plot %éﬁpqumts ths avemer a"rofi'&h% ﬂFF%ﬁﬁ’IF?Fédeﬁn%? Vs hours of un

f t S
time kG s bR F I e b, iR BT boudi el AR, et
majoity oftthe rurctimb; the WWABTd :thd: cmﬂmhn‘gtzohhseomgtchmgedfapptmimately

cto erve t.om su A bot t )
20 °G2 i e pelpfivaly Stablz BBt W%P@s%@%t%?ﬁﬁw% 3 the catalytic
acnva?%nueqzaﬁsiys@ Rad A6t Yekn hifcted.! THRRaIRR 2 Yifde ubif® 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 nedian pore dianeter

V¥ 2002T63927 Wit h 66. 7% of the total nunber porespetyukiag/nazsas
pore size distribution having a pore dianeter wthi n

i nc’ﬁ"l E’éatnlgﬁﬂl?dban %r dPI %ﬁ%ﬁ %ﬁd%{atﬁéom e aI having

a pate eige Hlsﬁﬂiutﬁharﬂﬂﬂf me&iag ?tsy Rl disieterbol bt 1ehg 1@@'@Ma&2ﬁﬁ6&1

support A top, catal yst il cone carbide mxture (80

catalypty haying pperesizedisiripnionsyithos meadian nose ﬂmme@@nnadang@between
90- Eiﬂﬁdﬁ With o%féfeé%ttgg% éﬁﬂe{, fo?%tn?m e? dr fﬁr%gl epé)%é) %5? a sta:h%%on

havdlgamztredlaﬁfetel@ﬁtlﬁa 4Mdft5@mzermfpdra QiabRita, witiaroldd
ores in,the pore size distribution having a pore

conpetingeenditigns praducsd A tefal rlnéucprethatanclp@ecbth;@r@rlmﬁmt As

I
el V3.0 it Qb b e Bl U B, oo
crudeprodhut hAad redoesdBAN] redicel. NﬂfVF&mhtaﬁrﬁdd@dmﬂﬁr content, and
reRSS i e onaLielag 1t BeSorpdoad i On sedus pbtent ped fhe VGO
conear@rtuéamasgrma RSP 1 1050 of tHdsh g&greg}&%wgﬁabféed

i ncl uded fodr heatlng zones  corre ng to
e 6 v fu yr

appaafuk @etl'_fbﬁhe %mﬂh@;sdf &ﬂtehp of B@ntﬁéﬁh onEi)e ca{tﬂ%tt éﬁ!ﬁdmg

e feed fl owed through the preheat "zone, top

sgpareting e tosh presvica end methoshef analytingthe omde product

v B e 0 8 o SEERLER ST o

The cru

: ofsxj;amcﬁbﬂeB contacting condl tions were as follows:

0 en s to the crude feed rovided to
Le“='F Sthde %“{Ai% %ﬂ KpASIaTavas foerp thtop)of the-gogetpy to the bottom of
A
the ﬁadtor AP RLASSWASHINAS - Rn grt)%%%tto (té%%: %Z (f%%‘)/wkgﬁnéﬁmsmcon

_contacting zones were he
carbiflgi wasaiosisioned at thebotong 60the Fyadtor to28velasartmttom support. A bottom

t ur,es. of. th cont act, one re
catal) YRR A Se Rinia 18D AR PR Dot iR 5" Bicsilispiarbide to
forn?al Botforh déitadiing fz@ﬁe 1995 bettoid eatali@0hada &3 sﬁe(cﬁﬂbﬁﬁorf #ith a
216 hours, then %ﬁOO F or 360 hours, and then

medinpore digmeter 8 i of thertotal pember pares lnr the pexe size
distrithfion LS a ggnegdsl et c }-’\ @g%%egltag%og g g'ge bottom

was separ
cata]rystodcluﬂemmll granawud| magﬁbdﬁﬁmn@ndh 02 gitingh G hiched b@ﬂgaﬂﬁlf

m%ravr )é/l‘lof 12. during processi ng. The crude product
cat %Fd‘mb eliﬁlﬂrﬁe INgSURROThr oduct, 0. 0023 grarrs of

f 4
2314\ tgf) §f¥é@5€%ﬁ§%§fcg¢ esi due. gxgg?ﬁ’z) %3“[‘ pr operti eg}éﬁl
bottanh eontaciihg z2one tuform dhetopicettadting zdBL Fhedtop tafal yst h&t a pore size
i SR PR RRLS LS B S 5 ] A
poreslinsthé pbﬂétsﬂ&rtﬁstﬂbﬁﬁbn%aqﬁ%' 8 gﬁﬁx&&é?ﬁﬁgﬁﬁd A of ﬂ{eﬂlﬂgcﬁan pore

between 90-180 A g@gduced a cr roduct that
diametegy & bejtopamtal st instivded 8.08igramhFof nwkebnd, 0. ih grams efcnalgbdenum

ver R BE B, SR P oarcf rfipe Bl Spgpniide Was Bositioned on
top of the first contacting zone to fill dead space and to serve as a preheat zone. The

catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the
respective properties of the crude feed. Exanple 7.

woanisaes92ef a Crude Feed Wth Two Catal ysts. TheTms2004/042343
reactor apparatus (except for nunmber and content of

CSHPE R SRR L Shont b bR 3 b . 5.
fed @athetopf tifedehétot. Thha BRtdOR e dFlofvekdBrongH theSreB&s Zbhd) @6
in Exanple 6. A crude feed (BC-10 crude) 'having the

contgeiigaong.dottomeeaEackiag zone, Fae bettgm sapmrt ofthe rogetors alhercsude
the t f. . f f
e P D8 O b ol S S8RE S0 gh Wt o

contaétirigadhliifions WeR, asdblowa ritb b B alresdn &is tb e drede ferld provided to
The 30 cont acg/i q&hconditi ons were as follows: ratio of
4

the ygaipioyes1 49N m QOPCHR), LV pyyas\di l&é@nﬂ@mﬁmwas 6.9 MPa

(0L 5o BB R 1 6D e e il

01080 te B Moo A

incrpseq ] Es B inRAdn e PV IRE RHAORRS A A 2Pl Hgaouss, then

288 AN r-ﬁ 213 A 1RYS139€ BB °BY dx%\‘ Bgd h@Hirs L&:ddh8 BAHEC (650
processing. The crude product had 1.9 wtppm of

F) forn 20 homrs forwattptahrunftigedf§ A3 Bwds. wt ppm of zinc, and 3

o B %Pt A o et oo B e .
The @X148 ProduBt hbanGivarigze TANEED. 42 d dndérage mr&?\gfg of 12.5 during

residue. Additional agroperti es of the crude uct
procggsing. | Breegudeprodust bad pengiransof crode prdust, |gsams of sulfur,

0003 PR il 0201 (PR ESLY b, B0 DR of RERY) fgiconat

. propettied of the@fudel prOduct 8 15tddriadTABIUER @ RIde 9pr oduct t hat

had.a reduced TAN, a reduced total calcium, sodiu

Zi e exAmplsslemosstipiee bat contactimg the guyde é@eﬂaﬁ%mﬁf@%ﬂs having

pore R b g o REEREYFIPARER: 1P il HERHCE S0L Y K produced

a crgle prixiuct thatieadf sexeducedXBAN) @ sedBicdd Ni/SFR¢ emttersf amd araddesd oxygen
Feed, Wth Four Catalyst Syst and At .,Variou

contgielpivh o R Hrone et Besitfe FeR3, Bfle Ryidnbdontf ad ¥GO

contb@of ithee BudtRebre 997180110084 6OIRE RedpkOiveZRBFSties SARE crude
catal yst sulfiding nmethod, each total product

separation 15 nethod, and each crude product analysis
Ex Er.l ¢ nta Q' &f si?‘&rﬂﬁé Feé th Tw%(éggl tédlél% Jr?acéw{/ %?pl?rnaéus

(exceptifoomaiibe? apd cdriteritidf icomtactirey inds), tatalystspihe ttotabpredyciseparation
unl ess otherwi se jndicated. The.crude feed fl ow

methad, gRygHPEedust analysisqpnd gatalyst sgiiidingmethed yyers the semgas described

inEﬁ%ﬁnélE‘S. bottom of the reactor. Silicon carbide was
positioned at the bottom of each reactor to serve as
a Botradmiesd (G100 crikcied havieg cheproperties simiardpeind Table 3, FIG. 10,

was St op B fergprdinc i caber e Boued HubRa ettt fotinion
cont%éggzlg{%?%éﬁ 2gﬁg1%rbt%§tgefin§ﬁﬁﬁ, SRPESRIm sSpPorCaNRe FRALIE dThyas
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
woasodsasked i nto a Lindberg furnace that incl udgehrfio64/042343

heating zones corresponding to the preheat zone, the

oAb e R R RS, TRD B Rge AP1 vy of 162

duridgtpedceSding i Th&&ﬁd&gioﬂhﬁehaﬂllﬁ m ¢RI, 6WePpm of sochum 0.6
p05|t| oned_in the ttom contacti ng zone The gata | yst

Wippmcafizince andgy3 pvippra of petassitm aThe erude prodgctghadnpengram of crude

profRt AR g p L5 0 el oF ERen 70 st LR S 0401

grammbmedlauunnammhamépermsm@@nm prodieaire 18ted g TaBR)3 in FIG.
with the catal yst having a 30 pore size distribution

10. i th a nedian pore diameter of 180 A was positioned in

o o PranPUb st B cont o PR REFIE RS ol P BRtea
catabyfstsowitlapyretsizewlisthibutivns Emh fumge oD9d-180 iblﬂ'ﬂ@lﬁbed &atude product that
TS5, s e S il
sulficoRERIY GO Tonfiit, YAE sgiél mgr)l(ttg%’ﬂréﬁ%@@"dﬂé n%?@cﬁlctc were 76%, 94%,

catal yst/silicon car

and é@%%tqf@atempmmﬂopamhs obtheantderfepdzones. The

1] Conts : .L: atakys ms and 4
Va;ﬁinﬂ%xﬁﬁctg#ﬁﬁﬂiﬁbﬁ§ Eadh*}eédia& ap ﬁ%p@%ﬁhaﬂhﬁﬁer and
ort enum cat aﬁém Si I icon"carbid

comﬁ%&f eBtacting Wmhw ixst sHBding metisl, cagh tatairprad:uqt separation

et o olF oo RS R i Sl ot B el il . A

cata]ysiswmdenummmbﬂ&eén edbide sic s vilatheiritid Bﬁztﬁéﬂs Qﬂﬁbﬁlééﬁbﬂ'& tol
zone of . Ex s mxed with silicon carbide and
part gafalyst ylesy Oﬁ??rwe ﬂtf@’a Fede ohhefauderiged Bpwdhramh eagh sepptor was
frord the EPEMhE rehbtor AMHEBORbEHI JTRL: té’lb ﬁﬁgﬂﬁ %ﬂ\)ﬁﬁl was positioned at
e m xtur

catal'yst/silicone carbi
the lw@@m ofmachirdantot tresere asarbationt snpponn.g Eacineeaciitdad a bottom

conttPf B B8 FpuqbagBe e, e B Gl etione cBfiadimicnures

wereCiflaced i thedonlaRting Borths Of BAchIEa1cT, ﬁﬁccﬁﬂ%‘lﬁl?ﬁﬂ(: pbsitidned on top

the bal ance being alum na 15 support. A nol ybdénum
of the fep:¢aptactiog epreie Tlhdesdgpaceiand te servaas & pa)ehmzone in each reactor.

n bdenum
EactS8dib! SEaddt il | Midne§ kel wAnERA% editheting Fine
corrdipmdmhgato&he ﬁrahda zbne;rﬂlé o ddntting abre) ahd fHel Yottdhn su port
2&? iltere then heated in an 20 oven a
oSkl B, 5 ungg ool ma)y penmialel oatairstiedicos catbidmixture
(48 s ek HEGHGRADn W boriehiX n“?@%rlé 2. P Al i3ncluded, per gram of
Catﬂlffﬁe@i l%gran'fseﬂ malytdeeuinpf.047 gtahes of aivkeh anidr).02lesrems of

phossEEIR! G the eaﬁéeubemgﬁﬁl%lﬂs%\ﬁfgﬂthrough t he preheat

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

woamsaesrd W th each of the catal ysts in the prpeTa2604/042343
of hydrogen gas. 25 Contacting conditions for each

o T ErlE . wiimeplpn oty Sy ERb Gl AESE sorbise mixhre

t
o g T SO

catalzsjon b@ﬁdso 43 gramstofenolyhgenam o0 Bifegratm/@?@batt,cﬂnﬂ (021 grams of
for [ ning contactin Tenperatures in
phosgﬁ?mé%¢£$ﬂ$?c ﬂ\%x'é‘?’@ g%poégeGSO F) for 500 hours
of AGAlyBddnufBcatdlytRilicoR Qa.tbﬁlérrﬁ}xh.ﬁg Qab ﬁmﬁﬁﬁﬂfﬁ@ﬁﬁﬂlﬁ& ih the top
al| contacting zones were controlled as follows:

contacting @prg. uFke mplybhenum: eatalzsttwasdhe saroe anisythe top @macﬂ:l@g zone of
Exalgéésc (670 F), held at 354 C for 200 hours; raised to
C (690 F), held at 366 C for 200 hours; raised to

37Th Exdnxfle 16, the hllybdahiurd Zdta@sf gy desdfib¢l inakié fop doRtakeiflg zone of

&285 Ci(xgg ‘%aqﬂhelda 85 C for (200 hours; then
Exampie $sppsirpixgd pithailicps cogbt /sttioned fcthe bostoenntasiipg zgnes (60
3)tenperature of 399 C (750 C) and held at 399 C for 200
hours, for a total contacting time of 2300 hours. The
c r indéxamipdel it an woealeinpéd modybidembrini ced leytabydt/siticahet csar‘mlm mixture

(48 %Awmwr %&%g\%ﬂ@ﬁg&%&%e %d i ,l’i\?er age
molyﬁdéiﬁirﬂﬁi%kfslclfatﬂis@ RRMide8 Spep frdnl 67 StadSt, nra@dgfm oPhRiHIEAum,

i n ExarrpesSllarellstedlnTabIe FIG 1T.
0.025 gramspf nickeh apd 891 igeaxhs mf@hoeﬁmmdnﬂnfbalamabmg elumina
upp5 e crude product ("P") versus run tinme ("t") for

each of the catalyst systens of Exanples 8-11. The

C rAdﬁol?beuﬁﬁﬁtaiydB‘sﬂM@h cebide naiktur® @82 crh’)owadPasitionéd b the top
144, and 146 represent the P-val ue of the crude

°°ﬂtaf§n5m% cFhegnelybdammyptalys pge theggmases inrtheitoprcontacting gone of

Exantgl€gf our catalyst systenms of Exanples 8-11
rrespectively. For 2300 hours, the P-value of the crude
pr Gode fromethei Mard piatforh (GeHof Mekic)fveas filtered yb;en Isateiddnan

ovenl B A o RO i Bt Bl

Exan(gﬂé’@@-l DaBisg tHebroperAdNufmatizell H&?Tgbréai F?GV‘PIS Tﬁe &ude feed was

omthe P-val ue of the crude product ‘for each trial,

fed tg thert@g/owe irepctar i thesehexamplrs. aﬂla@eldesfeﬁé 8lawed thyaugh the preheat

zone thh Bbutb Y A5, Uclofl doffacling oty i bl St S8R5 E 6 1 Seagpor. The

crude%e@ hayworitactéd @ithtach dffiBe Eatalgbts & tHe prienés bRy des@asis.
remai ned  relatively const ant during significant

Contartingicopditigns for epch expmple wsre ap followssaahp PE hydrogemeagp crde
feed &ﬁlﬁlrgp o‘ﬁﬂ{cﬁﬁ Wagh ?@ﬁlﬁ{jfrﬁd: g oo §érh tﬁ}gﬁ&@?&cr 5 lassmf'e of deach

repre sentat on O net rogen u
systen"wiy'6.9 MPa (1614.03psi)u nHSVnWas(z 0! &tﬁfngfthel first 20@ hysais of

contaes. 553 theldimErEl e LOM. THEthe UaRBHhCRes LBRsa  legipersures
in all ¢BAtaAEld ﬂﬂleE Qered 4‘30"@ ﬂ?‘#)%lt 0o ALY PPf:orkét%n%agﬁJtéf%bO hours,

systens of Exanpl e respective
the teoypesdteredin all Cﬂmiwﬂlﬁg fzmtad \mecoxmoﬂlad amfay&invgse rthmmrame@n the

contagtmg %on\é@%ve}enmaseﬁ 0954 J&e(lﬁ%gﬂ Zelé at 'glgg E%or 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

73



10

15

20

25

30

(43.8-300 SCFB). As shown in FIG 13, the net hydrogen
upt ake of the crude feed was 25 relatively constant

wduodsgseach trial. FIG 14 is a graphical PCT/US2004/042343
representati on of residue content, expressed in weight

temeryie 10100 2GS iCH g Befhal B9 1C Epa0f ot v ol foutacting
timeSofPBo0 hou@ach of the four trials, the crude product
had a residue content of 88- 90% of the residue

c orfhe srudsfprodustsoverd periedichil yRinalyged ®aictergane AN, hybgen uptake

represent, resid 0 content,of the, crude product
by theES B, & T oD g ot £ G ot Sl PRy AtEe. Average
valué@for IpYsiiertica oF Ha Bru® prod@iPprodudtdlid Exb@pRAGLI VA MsteliSin Table 5
shown in FIG 14, the residue content of the crude

in FKy.dduct remained rel atively constant during

 amif i i ol . e

o S5 LER U et R8T Ok Sl of e ond P ) versus

run titae (Qryfde esuhastubd catdlysh spdtimg oVExAnisles 84111 The cfuds feed Bad a P-
h of the catal gst systens_of Exanpl es _8-11. Pl ot s

valus of oieastdch e 190,A4R) 1 ok 1 4speamesent theiP-valos of theporude
prodo o tﬁﬂé@%@%ﬂtﬁ%ﬁg Qﬁ?ﬁé’h{lifggé wtiiﬂgléé: ?déhg gat%f)fgﬁ#?tﬁxgs of Examples

al ned contaftin cru
8-1laespeciretly sVat 2300 hohirsftherBevakse &F the crude ppmhict remained | of at least

1.5 57 Gelartysiems 2F Bxrrpnlef IR, 5 Exermptect, B ¥-iie wi asove 1.5 for
mosgéfit}ié b ik, ReAHR <hll b et 50D ToLAT f&%@aﬁgy 11 the PYalue was

degrees. The increased APl gravity 5 responds

1.4. tRsomhePtvalne-ofithe crude prioduct forckach trisl, it tsyibn infemethtipat the crude
ey B bk ety S o b ARt o e

did not phasgrsapatatef| As sivaSiaRIE! 1 RheP-vakieOF theCtideitbduct remained
expressed i.n_ wei ght er cent atfge, of the crude product
relatgvegy equstagt %mgrsemnﬁwgp‘eﬂmna offegeh triplrexseptim Expraplg| J&n which

the BYLE MRrQkeXampl es 8-11. Plots 172, 174, 176, 178
represent oxygen content of the crude 10 product

ob FHB.NEdis la\graphidaheprasgntativm affnetikydrogeh upthite tyrrude feed (“H,™)
tal yst .Syst f Exanpl es, 8- 11, ively. h
vers Gy RTAART R0t IHOECY R YRS HE Bireetst oL MTBLD Beos ps 148,
150 1412 168 vé|Redefrbt hy&%géh E]Stbl&eob%iﬂ@&‘% COIRALTAR SR eed with

content 'in a range Trom 0. 0014-0. 0015 grans per gram

cachef thee catialyy spateros ofiExammjesird b respeativel AsNethydrogien upitake by a

t he_ ox n. cont the crude product ' 3
crudg feed e £5ATRe BR300 b v i & rplte Bk PR VB i
(43.8-30®SCFBy. Aekkdvinvl BIGL 93,aBe\6étdiytiropsl QBRALE 6fthe Biudef febd evas
crude product denonstrates that selected organic

relatiyglyronstapifusisgreaeh ek r educed during the contacting.
Si ed i \ i
FRE e e P pRRGUER Ideb M buuit HlBheERo 1) B

be inferre at a a portion
percmagl e@bﬁtmlge pmo@aa:ti(tﬁR”)mememmmnb EQ‘ltﬂ_’M&r each df debaedlyst systems of
sel ect.i v ver. the non-carboxyli ¢ containjng organi
Exarghiet il o QPRSI che e PHRESb RS produck ad @ siigontont of 88
04 j ks : ) e .
0L e P BECERN Gl s
conten® Of thesymd: frodad oRGIER) by comactingdthe tiuda fekl withuile citadybt

MCR cont ent 17.5 W %, based .o h i ght, of the
systeg R BRI 8 Hp TESPRiER AL TEVEHn UG T (RIGSIRYE CORpiontaf the
crudé AriBue B MmaMES rélftfelAdonStafll dutihgsBfificanPportions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product

(A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight 25 of the crude

woOeeskosbor7Exanpl e 9, at reaction conditions of pcdAls2604/042343
(700 F), a pressure of 6.9 MPa (1014.7 psi), and a

B R R e N W

crudefed Wil theRABS %t&ﬁ%ﬁ’ﬁiaﬂ%ﬂeﬁ-l I,E@sp@&ﬁ‘»‘é?y. fne&eh of thePfour

_ tenperature of” 3 C (750 F), at the sane pressure an
trials.ceaclvcmfle pyodnoided atviscositcimaangefom 58 72.8 86t TheABT gravity

de,f MCR t.ent Wt % ed t i.ght
of e e e atrd b 0 43 doiiogt TRAERGH AL Sty
conEC%@ﬂdd\'ﬁanQ@It d@ﬁ'&itﬂ@’tﬂé‘&hﬂ@?ﬁﬂu&t@%& a bdige ﬁ%ﬁ?@i.?l\;l%%%. API

ums 6 and 10 netals catalyst facilitates

gravityrin dns rangel isck 0ok 75 ofthg A gravityod the emdssfepdhan t he

un Cj Col,ums 6 and,.9 tals cat,al,yst. 75,V .

S 0 EoL6% £ Renbestion FEOiakn SR Bl Brresbelt ' veignt
percdeapes) of thttctudd wrbdect (O] vérbusruéi inde(“£5 66t cath 6f Bie catalyst

rel ativel)i hi 3h TAN (TAN of 0.8) with one or nore
systergs of Examples &d e Blots K2, d74dd6pt thmsetesentgxygen content of the crude

oL GRS 00 PPN B B0,

respaq:tigmlge .EaSk cadiegioduct kel emcm;lrtgelt ceitenef bt mestiéteofthe oisde feed.

e 5 B BB e B AL T i e

of criide pﬁﬁ%%ﬁ%a@?ﬁ‘ﬁ] PAS BV EtSFI@f 16,1fe ﬁi}:%éﬁ cbfeft of the crude
a le 4 t e

Specifically, as shown In Ta , eac he cru

producingmeined welatiyely constauit afiteri208 honmstofleputactymtingt Therelatively

he crude feeds. of at. npost 44 NnB 275, SCEB) . Such
confyif Iu4E SobERE o 3. o Bkl eptonaratin 0 st it Sxygen
comPbutide atea@duced diring tiRUDhAGENE. OSinke TANUYELN ERIUAH id théde .

most 61 % of the total Ni/V content of the crude feed,
examgplps, & ey b inferradgbat aplegsf a rortion of the carbpxidic doataining organic

oy 8o B GRRLE 7 15 L B By

oxygnedmpbaels. The average VGO content of each crude .
rodyct 115-117% of,.t he VGO ¢ of the crud
f eﬁaﬁx&m@ﬁie%tagaéﬁwmg{'wstgﬁ S 4508 GRS er) MPa
(101%%),1%&1&%% h&&%géfﬂolcgﬁd’é’fe%d' oPis6 1’&7&13&5%@'606 QGﬁB)t, the

e viscosity o each crude product was &

redugiiosn ofsg9dedieed MCR contogivag 1315 wite, lmsedien the akighbofithel crude

12-14: Caont act o Feed Wth Catal yst ing a
feed 4 4 teragGaR"s B B, 750 5. BTR soihg e i tafeyEiudidheta to
crudefeed the eafuictidBOf Aud¥ fe8d MOR RBhtent4l 20 W% ORREd B tHR weight

In Exanpl es 12- 14, each reactor apparatus (except for

of thggmsledeedand content of contacting zones), each
| fidi i 0
CobYEe9 Al T 9751 MRy o e

separ a crude u YSI wer e
(1018 Hepsdasel usitid @f aydrbgeh torerideafbad of 160, NihP/in® (2000l SGEB), the

o L e 1 BT e e o
feed It b RpR Al 08 LT 758 0t AT S bR b i bt £yt o
crude feed gthe ecdastien didtradenfesdi MR tontEmobasri®aetq 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.

75



10

15

20

25

30

cont ai ned one contacting zone. After the
catal yst/silicone carbide m xtures were placed in 25

Wo20s/06892Ct i Nng zone of each reactor, silicone per/RsiR4/042343
was positioned on top of the top contacting zone to

ot iR Gt o Fadoed ISRl R AR ST Rl
TARNYTAX6F 0.8dvith BRs Hﬁﬁ@ret &Eﬁﬁsﬁ]ﬁ%&ﬁ&gﬂﬁ%ﬁ& roduct, while

correspon Iing to t he pre heat™ zone, the contactlng
maiptainang ﬂmd:mdaefeb:mqtai rpnshqummturembllny aukd withaelatiesdy small net

by Nl gt S5e RrodbpbRirtes Vet s ot fioRaf esaiee
profietflesotihe ¥Wade B8 Whid edechst ﬁrﬁ’ﬂ_erﬁés $fhiRe &uﬁé gfualucméﬂe elthin 20-

,fo formthe contacting zone or Exanple 1
30% af the pame peoperties of thegidmfeedat al yst as prepared in

oo JRiichty, S SIT T4he B, cobl B A8 AL iR WS

was qgg?uced with a

net Eydropereuptdke bythe enida iyl of@tSmbst ﬁ4 MahVid XSS ORI SudH products
cat al yst _as prepared in Exarr&l 76 WO 2005/.06392
had pp-py efage EANOL S arpst 4H4e0 feﬁ‘é and aaiaverage;tota) Ni/V content of

at niosPET) OF thbdothf NI Gonfiit f%lla ?ﬁ@e il #’(‘ﬂr mail éﬁ‘%%nn% }'grl‘?e for

e crude feed provide reat
the ngmd@ fee80F Ebovel.’i—lSIbmrdgeWs;duea:nﬂtem efah eruda produbt Whe88-90%

ot ek B A RS I5 Sy copppr

wasans- lrI‘?Wéﬁ:h@ %@Eorﬁéﬁ o@tﬁetoéri.l&ezﬂc@ O¥heS aveld eqﬂal‘l‘%riwty of each

run time of hour s. products exi

crudegumedust ag 1 k@rﬁ é%%aﬁdhm&Pbgmmaoﬁme drugle febdswhile g viseosity of

m@éﬁ@%ﬂiﬁ 5ot B SRR DL RS fgﬁ?cﬁuﬁ” oy
le 2100 Cantiet 9K (maem W:Hn@é. ore?vﬂiﬁe

. thetcru e product a
H O] Y HASA -: )

.u.._

o, CEe 20 @é&%@a@ 5

and canterstaificomtacting :tmesj; ead:h cﬁﬁ@dt sulfiding Reethod, each total product

ol SRS o b iy e MRS 25 B e
5. AN ERaly@s %Eé ﬁ&%@wﬂ?ﬁ]ﬁe’g‘ﬁﬁv&ﬁlﬁg 8¢ Qﬁﬁm&ma@dme Gt FRd flow

a range fromOoO Fomthe net hydrogen uptake
to eagh reastorcwasi fram theriop of thegeactar tevihe bottpimofitheireattot. Smﬁon carbide

o ARG MBERGRFLCH B b R Sl Bl Bt e

conthihed wﬂ@&iﬁtab‘ﬂth abid. yAfter t6€ BRAIFSH HARoBE cﬁﬁﬂfe%ﬁﬂu@b%x%laced in
contacting al | ess hydrogen to be used in the

the GoptcHRS ZqnS Cﬁ'teﬁ%lércﬂ@loa silicapriearbige way pesitienediondap pfithe top

o GARNDhL 610 ARt B T LG BAORRE ) 2y . B

reaciby s tpededlitto 8 G,lmtbﬁfgiﬁatna&l tHaeidhided tidechadag zbﬁ@ cef8ipdnding
tionally, contact qof the

d
to thg P@E’sgt?zz’gél ?gptgq&ég%epsp s8¢ al?:rhostaﬁlaﬁﬁpnw cKheyerppde feed was
contRtQPWARdadh G 1:H§j gatﬁgﬁg e e\fﬂ'ets C;IE g%ﬁ e yyas |owver

than the TAN o crude“pro fromthe

i ndl wajlmkllmnh yirtizleunixtae 60y’ wax pﬁsihﬁmdb& tdBof the silicon

f a Crude Fee Vanadi um Cat al yst and
carbi ﬁto § B the contactllillg Zone. lgorvlgxamp?e 12a 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 25 zones), each
woanes/ne3927sul fi di ng nmet hod, each total product PCT/US2004/042343

separatlon nmet hod, and each crude product anal ysi s

RN R PR, PR 5 s o

to tt?e d@aaet feed bldvidd 16 Blchtbsbeortvoas! 1&0&&&13/&&( mosscmj va was 1 b,
otherwi se indicated. The crude feed flow to each

and ppeegsure wasdsd MPa il A14e/ psap Bie aontacting genss weee heated iperemspially
t SI
to 3%% i {3255({ g%r[] Reéllgclt oﬁﬂ:{e%agﬁag&aﬂ@a a{)?f% ‘Idl ?{112%0 %Bultsl}'gr 4 total

serve as a bo
run GHRRAE0 hbaeh reactor had a bottom contacting zone and
a top contacting. zone. After the_ catal st/S|I|cor1

carlsital@reduets pited @b@rcemaptazge@nﬁﬁa%‘ére@ Zeterl 35 dessrbed in

Bxaftple & ROl opieRk g S RNG s o iRt LREH ol

systtm. $ Exemple 12, m’tdnbrémgeu opiaké waeelh7 Nedan? o(r-65 E@EB), and the crude

prm{»etrﬁ%%ﬁ%’éé%ﬁ PRBICH et AR RIAKe v7As i g senee fipm 22-

3.0 Nﬁ?ﬁﬁ*@aWs@Pﬁj %ﬁ@ﬁﬁddrﬂ& Hr0dbdi Radd ﬁmg}f%?e ﬁbH?O 3.0.5.

two contacting zohes, and the bottom su n each
In Fxgaiplel k4, dutieg contecting) of tlmtcal@csﬁ:ed/\msh ;ﬂueapa bdemun/vanadivm

55 Rl RS 1R A o 0.3

SCIBord. iy SUFS)] dridahe Gaddpdudinel ArRAN 49 a edHgE fivs 0.2-0.5.
posi tioned i n the bottomcontacting zone, with the

ad diremghe petdwedepigon uptaks Y@uqswbmng@pmam ih wapestipated that
R3S B W 5 S S eyl

=)

- cmd&&'&edmﬁl the oaediunncathlgst! dfenenativn of hyd;‘o gemduririgreobtaating sllows

20

25

30

an addl ti naI catal yst/silicon carbide. m xtur 30
tess by firagen to beyussd & @Ff&ass %ﬁiapwe 3t FBﬂ‘FEé’iﬁg @Pg?fg“ngﬁé

coanth&l?ﬁo&gﬁs kd éﬁxﬁgéﬁéé oG5 akifed FRHDAGR ulrement

cat al yst prepar met hod described in Exanple

for 18ss Ideogeaniuding mntmmaltgmls/ts dedreasn theagdstsad preoessinga ¢®de.

e RGO 5. conPiar of v el B 0y R ot syt

produd8d & Gudépoduebivith 8 TAN tHat wal R thathe TANRGL thd grude peoduct
with the additional catalyst being the

proc}mp@ﬁ‘emn ﬁinﬂé\ﬂé'éﬁl umlybxsn@atcawwt- as prepared in
4. cIhe | il

dcﬁﬁml (Iatta ﬁl”Ezich réaat,or Bmsa&xtﬁs Iex(:@ta"a:snﬂfﬁlbérand content of contacung

zon%ﬁa"‘” Gl sl e i coeh kL rSpbi: snagon Shhil nd cach

crudsdiddlict Mﬁ werb Pl J“%ﬁ"ﬂ% described ﬁEQ%ﬁbl[@:l%éﬂg gate\gssts pere mixed

properties summari ze 20 1 n Tab
with silicduecarhige ofa vdheme edivtaf 2. pafis silicon darbidedd 1fplacieatilyst unless

othergisp dhre ST adaeb B0 o Fome s fotn Thg LR ef e roastor o
the BitRNE HEGS réREH. Sﬁ&oﬁ Qﬁbﬁﬁt\%@ p%&ﬁn@@&hh@f)oﬁd?ﬁ of each reactor to

catal ysts in the presence of = hydrogen gas. Contacting
serve endibpitemsupport. diach reactonbaé a\hett@masgnfaomgnm anditep egntacting

n t0 the de. feed pro t he
zong LARPGR s S Forbiof Fb RS0 B 18 cbBtingrones of
each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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25 hours and 80 NnB/nB (500 SCFB) for the remaining
time period, LHSV was 1 h-', and pressure was 6.9 MPa

wo 2005h6302psi ). The contacting zones were heat e@CTMUS2004/042343
incremsntally to 343 C (650 F) over a period of tine

Limﬁn ne gt[‘ élg‘hg for a tot al J]%Hﬁegie&%épne,the

two ggmn%%g%g%@f}%& | biﬁrﬁi}pﬁorﬁet aI 30 catal yst having a

pore srze on Wwth a nmedi an pore dianeter of
350 éach rexamplwbtlﬁaaanm:hum catalyshwasipiieparod ab desstib¢d/istExample 2

havi n e5|ze tribution with a nedi an pore
and yige ﬁ’@ﬂ’e&e na“’ 2l cg ﬁom 250-300 A, in the presence of

a [WELALHe 150 Mtldlfa!)%ﬂ?&/sﬂxcoﬁfcﬂﬂﬁi&w&m 45\chaf) was

properties that are changed relative to the same

posmnngn thedhwtioin eontassing zewsl withhe additienal entalygt beingthe

oy SARLR trePogs by BRSBEbl Aisethod R EiE 17 186 Yifagtium
c ta%@t!@hﬁh@ Revbidespixire (1S cof)its pﬁ)@iﬁdned“ﬂdhé toprodhtagting zone.
uring processi gcgﬁ rel at i vel y srml I ydrogen upt ake

by In Bxammpledeé, tsalipon cpebider nbdnrey30 gi)Iwasn

o o e 8 B i

molﬁtﬁc%ﬁrﬁ cItag;st:pmﬁ[&ea bgdl}mmethpd desteibed imExaniple ApThs véxﬁdiﬂm
ea a otal N Fg content of.at nost 449
ca i‘j@’&?ﬂ&@ﬁfi G pre{30 crELVASRIRoRRY g R rangacig Zooe.

f ee dE;é{%% W ﬁlﬁ&lﬂi Wﬁgg‘&w 0%m*) W8s pésidbned in

ition e products produced in
the iBttanmpdomtactibg TFne a\aﬂn thaddchhonﬁpbatglwaaben;g the molyisienaatvagadium

cufybiaregrleit i ot istnt s bR il it o0 om

.wasggg@mdqntgeomﬁ%n@m@m a product with |ncreased

Vi scosity and dec eased API graw ty relative to

Vi @tﬁsmyledﬁde (Plass Wprlsr Corperatipnydiiewy Youk, lkSefha 'P%ls (30
on’ 6 SRS HE0B P dRgE concc 7 oL L T

coki ng and/ or pol ynerization
of COrinde (Santde BasiafBrantl} for fixtmples d 5-1Btanjrigabe fpi®perfion sunmimarized

o188 ¥ S, 2SI s v
i oo SNGTRLS oxofenl i i

feacmnﬁh@ tiudg ferdrwastdontastedeovith each bbthewataystsin the presaste of
& G0 b o A BB e o g S Mg

gas &Jtﬂelémae pe%ugnoﬂaai {oaH® fadlob ivas 060 NRE/BO10e0 STHB) zmns first 86
was 371 for the total run tine. I n Exa
hourg gnd 8 iy )cmtbaéemwgm&atm periada LES Vowapl r,and

peri r
RSP, Do e TRl
343 20 (50°7F) oadrch oﬂttﬂ'ltilﬁﬁﬂjalﬂtmﬁﬁtaﬁleﬂ ‘at 340TC 85 altotal A tirne of 1400

Exanpl e 19, the crude product was analyzed to
hourget er mi ne TAN, viscosity, density, VGO content,

TP A L 68 B il Y BPACORS o
catalystiviygrd pate sizh distritveiontaih amsdiah pd2 diarhetenci 33‘10 27

comglnatlon 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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25 Average values for the properties of the crude
products are shown in Table 6, FIG 18. As shown in

wlahiswess27Fl G 18, the crude product for ExanplreTo®s2beuhs2343
a reduced TAN and a reduced viscosity relative to the

o g $ind ik AR 5k ABSEAHTY, b5 ol phlifgy sman

hydBén Gtakd by tHefcriidecfeed wakeotisesdd. A wei ght rat | o of I\/CR
content to C5 asphaltenes content was at | east

Th&petifisalty, amahovanmﬂah ecBRiGnt7, dhricrade prodhelhas ﬁéf'sAN of at most
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uct was 80-90% of e sul fur “content of
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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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ilTustrated an ereln, parts and processes
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frorh BRarbBRE With @frelidiely SEGAE Bude fee@ftotfahﬁ'oﬂﬂdt(i‘ﬁlkt@é‘ stability for

Changes may be nmade in the el enents described herein
eacmanmh,aawamrp%y?ﬂ@iﬂq he spirit and scope of the

A e S e A o

molemm rvei ghtg:bmpﬁﬁﬂdsa(fdri eR@mple; Clsl dephiaitards whd/br merlsyaltsof érganic
%a sts to fuceatota roduct that includes
ﬂcldﬁ aé *a?d&a ormRelYEISES FMKEOTSARROUR g physigal properties

of shitfil TP kol (3 Bl Belgylls MidoMGR), Riforiftdkeed

having a total aC| d nurﬁ ['east 0.
comipewsis abloovep terpaatocet alloystush compoimdsrig be veanewdid iefore they plug

f th f :
and g T P PR S e Rt oot B e Pgher
tempeitinR thed dre Pd3RiHBE aftérhe ANt BENtREMS 2486 1N a direction

that is cunter to hefI ow of the f eed; and
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%lﬂ%r ga]?swl]w; er e?‘%p gﬁzé gg&dé atér%j%eod T %.{}?fcatalyst per
100 Wtﬁlﬁﬁﬁde feed) may, in some embodiments, be slumed with the crude feed
and reacted under the following conditions: temperature in a range from 85-425 °C (185-

797 °F), pressure in a range from 0.5-10 MPa, and ratio of hydrogen source to crude feed
of 16-1600 Nm®*/m? for a period of time. After sufficient reaction time to produce the
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
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2. The nmethod of claim11l, wherein the gas is hydrogen,
nmet hane, |ight hydrocarbons, an inert gas, or mxtures

wommosed39273. The nethod as clained in clains 1 geT/@8s2004/042343
mherein the nethod further conprises generating

of g{flﬁ %"?f&@l A ﬂf&ﬁ’gg&?&h‘ﬂq fi ﬁ%%m%ﬁ" ’ngrg,tmn Itisto
be wderstddd th@c thé ﬁ)rfn!s %Wﬂ{efm#é}ﬁoﬁ %H&kﬁ&?&d&ﬁﬁﬁé&?e?em% bR taken

The nmethod as clained in clains or 4, wherein
as eyamples of egbodimtintsi dilementeard wateialstmay hecpbstitoted fincthose

. e t akes | east a rtion

itufeied SHAfeScrythelsh DAES o prof BB be baRrRand fifaig foanures
oft@é invbRidBmiy be uﬂﬁ'ﬁ:ﬂ%dbp%ﬁ&nﬂ a1 :ssrw&gﬂ Be GALaREN 36 ane skilled in
the@@g:ﬁrlse in additjon an additional catal yst, and the

gichaving the bpnef of ﬂm)dqsarapmqngofith@ inyeuting. Glmeesvmah be made

in R CIB, uPRRbef BBl Bl 0SB holying SR EE i ot e

inveﬂtianrﬁ‘sﬂeschbedﬁimeﬁﬁlﬁ)wlﬁ@altaﬁﬁgl ng conprises contacting
the crude feed with the additional catalyst in the
presence of a gas conprising hydrogen, |ight

hydr ocar bons, inert gas, or mxtures thereof. 8. The
method as clained in any of clainms 1-7, wherein the
TAN of the crude product is at nost 50% at nost 30%
or at nost 10% of the TAN of the crude feed. 9. The
nmethod as clainmed in any of clainms 1-7, wherein the
TAN of the crude product is in a range from 1-80%
20-70% 30-60% or 40-50% of the TAN of the crude
feed. 10. The nmethod as clained in any of clains 1-9,
wherein the TAN of the crude product is in a range
fromO0.001 to 0.5, fromO0.01 to 0.2, or fromO0.05 to
0.1. 11. The nethod as clained in any of clains 1-10,
wherein the TAN of the crude feed is in a range from
0.3 to 20, fromO0.4 to 10, or fromO0.5 to 5.
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12. The nmethod as clained in any of clains 1-11,

wherein the one or nore catal ysts conprise a catal yst
conprising one or nore nmetals from Columm 6 of the
Periodic Table and/or one oi3nore conpounds of one or
nore Colum 6 netals. 13. The nethod as clained in

any of clainms 1-12, wherei® Zthel dheSor nmore catal ysts
conprise a support, and the support conprises at

| east 0.5 granms of theta alumina. 14. The nethod as
cllai med metled of Etedusinig 18, cokde gprodudie, ceomeriabng :
is contacted in_a cont N9, ZoNe that is on

coupl &PHF r%ﬁfash%l?‘é a%c‘?ech?tvi’/lqlfn%h%rn%?ﬂodc%%alysw &0

Clidmebd i avcdf Sredudt leHde el edds the ﬁfﬁ@@dproduct
further conprises conbining the crude groduct with a
crifrreimithe eride prodechrigid f bienid fRbRE IR akrgde’C and

=Talo FOR o) 29y ChahRe

1%{5'0 112,1\5%’“%@ conprll%%%-hﬁaﬁﬂg %pe% pr%gggsiilng r (TR
sabitl s Ukeagpr oBlLC! 41 bemwomesofttlaascp@tahr'sba tgmprising
heathﬂlfuel | ubri cants, or @ als refera % t s
WHETATL the SRS RESTHES COMPPUESS i qrolRShtngo: (FixtuTe
Thendeddeod as clainmed in claim16, wherein the

processing conprises distilling the crude product or

the Hrowidin® drgadreenprielng i hydregert Fonsce during

contacting, the gas flow being provided in a direction that

iz counter to the flow of the crude feed; 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.
2. The method of c¢laim 1, wherein the gas is hydrogen,
methane, light hydrocarbons, an inert gas, or mixtures
thereof.
3. The method as claimed in claims 1 or 2, wherein the
method further comprises generating hydrogen gas during
contacting.
4. The method as claimed in claim 3, wherein the flow of
the gas is counter to the flow of the generated hydrogen
gas. |
5. The method as claimed in claims 3 or 4, wherein the
contacting conditions are also controlled such that the
crude feed uptakes at least a portion of the generated
hydrogen.
6. The method as claimed in any of claims 1-5, wherein the
one or more catalysts comprise in addition an additional
catalyst, and the contacting comprises contacting the crude
feed with an additional catalyst subsequent to contact with

the one or more catalysts.
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7. The method as claimed in claim 6, wherein the
contacting comprises contacting the crude feed with the
additional catalyst in the presence of a gas comprising
hydrogen, light hydrocarbons, inert gas, or mixtures
thereof.
8. The method as claimed in any of claims 1-7, wherein the
TAN of the crude product is at most 50%, at most 30%, or at
most 10% of the TAN of the crude feed.
9. The method as claimed in any of claims 1-7, wherein the
TAN of the crude product is in a range from 1-80%, 20-70%,
30-60%, or 40-50% of the TAN of the crude feed.
10. The method as claimed in any of claims 1-9, wherein the
TAN of the crude product is in a range from 0.001 to 0.5,
from 0.01 to 0.2, or from 0.05 to 0.1.
11. The method as claimed in any of ¢laims 1-10, wherein
the TAN of the crude feed is in a range from 0.3 to 20,
from 0.4 to 10, or from 0.5 to 5.
12. The method as claimed in any of c¢laims 1-11, wherein
the one or more catalysts comprise a catalyst comprising
one or more metals from Column 6 of the Periodic Table
and/or one or more compounds of one or more Column 6
metals.
13. The method as claimed in any of claims 1-12, wherein
the one or more catalysts comprise a support, and the
support comprises at least 0.5 grams of theta alumina.
14. The method as claimed in any of claims 1-13, wherein
the crude feed is contacted in a contacting zone that is on
or coupled to an offshore facility.
15. The method as claimed in any of claims 1-14, wherein
the method further comprises combining the crude product
with a crude that is the same as or different from the
crude feed to form a blend.
16. The method of any of claims 1 to 15, further comprising

the gstep of processing said crude product to produce
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transportation fuel, heating fuel, lubricants, or
chemicals, preferably wherein the processing comprises
hydrotreating.
17. The method as claimed in claim 16, wherein the
procesgsing compriges distilling the crude product or the

blend into one or more distillate fractions.



