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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NGA CRUDE

PRODUCT FI ELD OF THE | NVENTI ON The present invention
wW@emwsnedoBy rel ates to systens, nethods, and caP@l/yS1084/042430

for treating crude feed, and to conpositions that can

be produced using such systens, nethods, and

catal ysts. Mre particularly, certain enbodi nents

CSTSTERFS MO RS CAT LSRR REPAICAG 4 crUDE
product, wherein the tot I(B t includes a crude
product that is a liquid mxture at 25 0C and 0. 101

FIE}_@W@ﬁ]@fN%ﬂoﬁore properties that are changed
ective property of the crude feed.

DESIIR| fREsctirOentiil 2D IKREla@sud epsteths tmdibads, awkecatalysts for
[ b ti that, d t all t
o S S5 AR o R B Y e

metHSH$) and OAYERE Metk phafuldilyl &tiaiRERbSAMPRR! Msdidb8 heRh relate to
to as "di saddvantagéd crudés". D sadvantaged crudes may

systens) mdthods,iaail catabysisdne senyersinat ofoervde gt éo @ totalpeodust, afherein

i d ) ' f th de,.f eed.. Di
e B e it A S G S B R 8o

and G2k 088 bPofd praptdies GRIPRBRAigeddbltingtd thafspedtive Peoperty of the
and/ or processing of the di sadvantaged crudes. Renoval
crugsf fegdi di ¢ conponents from di sadvant aged crudes may

DEé&ﬂbﬁO@Q%ﬁﬁilfﬁw?ﬁf i zing acidic conmponents with
. , y, corrosion-resistant netals

mayChelesitadhave drean sipoe Liaduiablegopgrtienthatadodiod allow the crudes to

processi ng equi nt. The use of corrosjon-r.esistant
be dRBRGIRIGEHLY S BV TeS R ol RPN L aC LS. g mmonly
refelrd tH 36 “@bafAN98d GaELsi stant metal in existing

equi pnment nay not be desirable. Another nethod to

i nhDisadvantaged siwies mey indludd acdiag@dinppoentothatemnirgsitote the total

.1 nhibitg ; j,sadv a .crudes hefore tran It
acid fapn B G EnEaf e W P i Rel ST b 3T88RE Y Bgn TAN
maYtoRAbhte%d bbbt Bf thetabcdyorRagaturng |tﬁéngfohﬁ€g and/or processing of
equi pment used to process the crudes and/or the

the disaflyanjagstl cprdsauBemoprlodiaeidis ¢amapanents fromy disadvantaged crudes may

oAU ST E A T L ey
corfagiddi-fefistatt heahtmex penside tansportatispequipaatt/aad/op procesmg

usi ng conventjonal . facilities.,K D sadvant aged _.crudes
cquirmeN. dBRvss At %ﬂrﬁémncrswﬁgan%atﬁb%%} BYelypOTENfiFg expense, and

thu%)%ﬂérgéeeof bbb h-re QAN ARt 3R A x dtihg @@Lﬁ?ﬂlent%mt%ldleﬁrable.
oun

het er oat ons may, I n sone srtuatli ons, have an
Anaitieemsthod té ehibiveorostcnl sy B1vDive addiionad eodiresieiabibitais to
i hcl ude, rel.at.i vel

of SIS, LR et L a5 oL ek 8 ST NS0 e
ThePhRUTT B8 oR intibidts Glay 3R SativaBf #fect equipment used to process the crudes
and/or the quality of products produced from the crudes.

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

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

have an adverse effect on catalysts.
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cont am nants and/or conmpounds of netal contam nants,
may deposit on a surface of the catalyst or in the
wo 200d/0§39BuUme of the catal yst. Such deposits nmeERCT/HSRE4/@42430
decline in the activity of the catalyst. Coke may form
an .
Gur e AERR] (s B AL s B8 Aol Al seth o aminants
for ecastﬁlqg nickel, sgeatinms andtdréropa ek |pcocasmmg of yuchfcrades, metal

conf? aLa Japx%q ﬁ,qd?@nc:ogg}gﬁjé (%In\émqlietll:%gg}t%gﬁ%a&tqj g‘myﬁfegﬁg# ﬁ}té A stirtace of the
catedst bvintiie PidvRRusSbBhy 84talgstd /S%h BEpb3Rs ﬁﬁ% @il arécthne ¢h the
eteriorate. Disadvantaged crudes 'may include netals

activity ofthekatglybt s of organic acids (for exanple, caIC|um
ot S|un1 nd/ or,, s

b doe i foae Rt Ao Thp cbEhR ulafer§ pgpfigleduing processing
of ﬁda&%&'ﬂ@@ﬂ ERMs CTt S SelBdsTPivEfneiethe REBERSSATivith OF a catalyst

exanpl e, desal ting and/or acid washing. Processes are
contgningiedwith gpke r ighitempeaess trehduringegenesaizoninanalso diminish
the ac 1vat of e JBh tﬁﬁ?flo «‘Ithgr sf:t %ieg%r Le present. In

con ton vana yplcally

deﬂbﬁadvaﬁ@géd &ﬂnaemapfnamue Snd:taflsaﬁﬁnaﬁl dahe of @t gnjtsdcids (for
metals in nmetal salts of _ organi c_acids nmay deposit
exapples ealeifin, RPiRgSIIR awpaswr%é\éefa@tlmﬁaléaﬁap%&gamc acids are
l§
o RS EAuBR Mt ol Z0E R OBl APLISY g o
deszidnngrmtcﬁd)r &#l washifig.or gani ¢ acids, at the top of the
cat st bed gener al I results in ﬁ I ncrea

Bdiiesaropie oS H e cww@waﬁﬁ%mﬂal

salt§ BFOI%&’&@ h¥as arkégﬁieseM) TR @YFast LBl b SarldAidIE! t\@iucﬁ didlly
organi c aci may cause rapid deactivation of

depoat nday thesxtebhal auﬁmoefg@jca@almﬁetnlayn metalialss of qramiie acids may

iU AREAT 2P aCLER R lend Bty Pt B SR e op ot

the b2alstt 13d 0QBe depods oFlomruiyiRantsPRF eghnayle oh el Siadvaalt age of
crude may encounter problens during processing.

org@yg ey a Wg@]o@@ﬁﬁ@}@lﬁgsbed\gﬁ@ﬁxalﬁé@p@ép ig Ay iggrease in pressure drop

R R R

saltabfaialis ac1ds1d1{a§z rcagseirgisd ﬂe&cﬁe&tld:wof@maqms on of ethers)

hg&.a e dif It to.r ve fromthe treated crude
i§3dviagipe ?rr“ TP PoriC Aty A8 BPhEATRP RSN Ereatment
fac1Bf19sCtﬁ§t§5r8&3s§Hga&\?’a'ﬁﬁaéecpéﬂﬁgéﬂ Wh b oiy‘g@ﬁ LBAthALE ANedst HB2 grams
Di sadvant aged crades nmay i ncl ude hydrogen deficient
of ohygmqm gteomof dlvmnn@g@b@g@ mgy eficouyigr pgvéxhera@dmrm&mpcessmg
hydr ocar bons nsi, st antities .of hydrogen e
Oreg bR G s e Besd e b @ Ge Y fHA igher oxidation

comdBAdsUfeH xdmble2 BBMAdsand RS Hilld REmEd BIogidatikh BGalcohols, and/or
_processes are produced. Hydrogenation during
acuE f%w

formeasidiyrkidagioney ethpps) &@I prp difhignlt feremoye fipge theftregied crude
and?o?%ﬂ%fecoﬂégé/g ?rg]fr{e;l? rﬁqﬁ%‘i&ni’?ﬁr%nrggﬁ%?éggﬁg %gg ?gliste%luggmg in
translysttatigelines costly to produce and/or costly to

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

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

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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Di sadvant aged crudes also tend to exhibit instability
during processing in conventional facilities. Crude

WO pwsabioBd ty tends to result in phase separ at i PCT/U8§2004/042430
conponents duri ng proceSS|ng and/or formation of

Jm Qp%/va eiilgr%?ogénqg %Sétgr ((gjdlugé ?g@/hlecoshisréﬁ%% ort to treatiment

facilmesxcesses of ten Iack t he abl lity to change a seI ect ed

per.t IS rud out a
C! e duared GrChan G001 ReNOpSRENLY dpsPpRgsne i
convght?cﬁﬁl’ %Ilﬁ‘ﬁ? dCﬁfd@ ‘ill%taﬂ:ﬂtry t&i@ﬁ@ke@)ult GPPRB kéfaRaon of components
processes often lack thé ability to significantly

durmgamtumsﬁig\hhcﬂ/nr ﬁvrmmsmmﬁmdag@@lacbwwduﬁs (for expmpltydydipgzen

0 han by a desired anount the content of
Sulﬁé"eﬂaéi‘?r ar&%%ctiﬂ?ecﬁ Jsuch as sul fur or netal

ConhAMNBMI prodessel Bﬁeﬁla@l@&iéadbilﬁ &6l clendea: sel&lmiprolperty ina
processes for inproving the quality of crude include

dlsa@@ntaggd erudé without alsossigriBennily shengies etheideieperies BRs t he

t of
o I R B SRR LA AB i
signiiR gl teliced TENGA S Afsadasitaped tride %ﬁ'ﬂeng thé sacbviané,agdchanging

crudes due to the costs of diluent and/or _jncreased
by adesired ampuRhihg cantEROIFPE AR AMPIRRES SPeRsul ﬁé@%ﬁ ME@h of
d crude may, in sone
Cmﬁ%#b%ﬁ??%ﬁ@?al%%reaégpgggglIity of such crude. U. S.
Patemt phasssed fcﬁ4171pﬂﬁf7ng the Sualhgloficrude imalude a8ding 2, dlenttto
disaqyiggEd GO laver D WG D5 G SampoRassongbifing & the

dlsagra%gaé gl%gteﬂleg_r A@.@l‘i’lg d8heR! howeveB né ?éfr@re-ﬂe@(‘chitﬁ offreating

0 Tanaka et al. scri be vari ous
disagvantegsd emdesdustte s castichf diltentypsdior insreaprdrosis dp hgndle the

ep sse S
L LR B R
sﬁua’i‘ﬁﬁb'dé@ﬂébsie'slabllh?@)ﬁm dfiderany of the technical

obl ens set forth above. I n sum disadvantaged crudes

pro
gehbP dhatgnt Ney b, e toatibalisr inds £i2d<-20P b Mevensst &l
6,063 %811 ¥kt 1t N sTo:503 b BAAABEY: 412 SBAGAIE WiBSkAk] & al ;
uring treatne or a tendenéy’to’ consune
5,897 eleatid T@lcyteleaakg;é &mﬁﬂﬁm Todchiyarabgand 851,58 to Tanakaetal.,
treatnment). O her undesi rabﬂi)ﬁ&éé Bertl es in ﬁg
describp RTINS RO SFEHS: Ldget F PGPS ﬁe EPFgTFSes,
systéiél Rk %ata%@é 'dgéb?lbe@ frﬂtﬁ@ée%ltén?{s 99\5&8&& hetve niaaiea Applidabilied,
conrt am na metals in netal salts of organic acids,
beceaanelpDmagy gi%thc ECbmy@emObimmﬁlf@ﬁ) abCS@c h pr oper ties tend
t o .cause conve
andi §ymy i ﬁ‘%tﬁ%n%fcg‘&chslgf‘?eég Y ? esﬁ e rp%yé%gfor exarnple,
relaﬁ@lj? AEhONN deeh&as e e B@bﬁﬂe}ﬁ%&tabllefd@rmg h@@tﬁﬁ:ﬁt phd/@gd e@dency to
/or increased usage of hydrogen during treatnent

onsmwelattlﬁelwéargg amownty Af hydeegrn deias diraeahd Qtbempesible
d
oL TS BT TS S0l s,

crudes ‘into
resi@ieQBtpahialNy boundhetctesoms etal mbmpﬁnmarm meldieinenéts! saltsaf
a_significant econom c and technijc need for, K systens,

orgami 1oRFs AnPRGTIERE SXEREP SPUPONE ). 3T RARTERe B HTate Problems
in c@ﬂx%ﬂﬁ&]idl ﬁ'ﬁnépﬂrt@tlcgf &%%‘f%ﬁﬁ%%gfacﬂmes, including increased corrosion,

decreased catalyst life, process plugging, and/or increased usage of hydrogen during

g

from48
su

treatment. Thus, there is a significant economic and technical need for improved sy stems,

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

w0 poeneioans descri bed herein generally rel at e POI/US2004/042430
systens, nethods and catal ysts for conversion of a

moré’fléég%blte S e'i‘t‘?esa Thefeds aRb QQ%Eﬁc%ﬁ{TEEUoh%lbgan@ té‘tfh!ﬂ@ﬁl need for
pro d, in sonme enbodinents, non-condensab

systdnmsy amhada,sarxdés@aiabetﬂ; th&cen phadgs oelgentépmlpblghes ol za‘ﬂleag taged

at, have

crudE SE muh S AT AR Sa TR B Bk Bhaest e

SUMMAI%Y@FW'IFE%NV‘EN"H(ﬂmd met hods descri bed herein. The
Tnvention gro eS a nethod of producing a crude

pr buigotion itiedibgepin sensradlyticlats ta systems metberdswnd watphysts for

or .nore cata oI 0 t
conri A STHEIED a  SrBhRRIS St pRACHH G BB pgme
embb@inints, HdH-GorftieNiableszad! Iideniéhsadtderibed BtreiPalso pirrattsudiate to
feed havi ng a TAN of at least 0.3, and at | east one of

compeptienstthatyhaya neyel ngblaatws@f spppoRany therstn: | Bih gpmpogitions can

Ato 180 A
be Ogmﬁﬁha;\%ty%lg{n ?é%g%o of the &i{lQ%? rfbrnger of pores in the
poMée giveatich ioridesit inethdicodipngdieingor @uds prodte) comprisimg:

45 A of th rredlan pore di aneter, rein por
contagtingrq Fudq fsAd Math-oe QBTG T AU P e W@am%a%éat includes
the @R d&a&&& %hér&% thOBLAL klfoaqctqga%aﬂdqaﬁt&y k! *@andt@qm MPa,

cru product has a at nost 90% of the TAl
the drivde feeds HevmgecT AN\bfaatdeast (T ANaridsat é@sidfmeelf el ysjs 11%8’[% a pore

. od. D664. nven al so e!

size {RACR ) & PEeh B BOTEC LR KT R niaEt g h a leas

60YESURE R BtniMet 6 RAES 1AhdBUE sizadatithkion haviRs @@ufeechameter
total product that includes the crude product wher ei n

withitn@5 drafdke median ppre dameter, errimpore gize distriuionds asr@etermined
r f t
by A5 MIRg D 08 B e A Bor bl PR lerude
prodﬂllcﬁﬁafslabEANQﬁ atvinblt @ vsretiham A0 bﬁthd lcﬁmetf&rd whelatn T AN as
as determ ned by ASTM Met hod D4282, and the
detegg{ngqipgﬁﬁﬁlg\(,lll\ﬁ@h?chg% re size distribution having, per
qﬂ%gﬁveﬁﬁgﬁbﬁé brovide@ D (?Qp%f bR Tngt aocrgdé)érogﬁ@ N®oRfrising:
enum one or nore no enum conpounds
contae’tircgui atdelfead warhi aqpietor oforwgdtylbsje m,qmodme atosel prodgct that includes

th f: || t dit
the i PiOALCte BT e DRSS SR SRR ESoRt 0 h apa.
the &&IN: 64 hh@ng hydeN befdeasnb ! &i lé‘asﬂ_@rN dfIh&atAQHtS haXiNE e pbl/e size
ASTM Met hod_D664. The i nvention 2 provi des a net ho

dlstlmlﬁutpnordtltﬁi mgdian @pmrbalpﬁtw@ﬁﬂt leag i & d@@%ﬂﬂ@eﬁdtbae"@%l Method

D42§g,t'cg)| tlé : agal\é(\n%tth{]aﬁgjtg%he n%crre Eeb%gl¥§2}§V1£? C}%E g%ﬂ%%@atalyst from
0.000N @rahHde). 08 @ebstori ﬁiol@b&idxﬂm dnﬂbp(meeanayb&éimﬁ@oa{pblmds
101 MPa, the crude feed having a TAN of at | east 0.3,
calclgtedens avaighi 08 mejy bl B gRixtuges “hesek apshgomroLlingecontacting
conf LA A8 4P AP o e et
feedbwhéﬁiENFthbadd@éﬁﬁﬂed hﬁAStmiaNmﬂtoalIDGM havi ng the pore
i s e SRR T B, 58

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

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

the catalysts having a pore size distribution with a median pore diameter of at least 180 A,
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conmpounds of one or nore netals from Colum 6 of the
Periodic Table, or m xtures thereof; and controlling
w@omsacioBng conditions such that the crude proP/USIva$042430
a TAN of at nost 90% of the TAN of the cr ude f eed,
as dMRAHRED bi’%ﬁ‘g'ﬂl\q Meth&ehasss, Qﬁ@tﬂé%aﬁﬁ;g% ag' Qﬁﬁs{i’ze dibGibution
I nventi oh al so provides a method of u0| a crude
comprisicg ©nge ocmmpfr mstatrfrors Glolw 6 ofjthe Rtnudhe ’Jfabbd ong¢ o1moiee

t t t d t hat .
comprai eng pambry et B0 Cofiue bR RS Ghis Abirues
therb@f @nd ESttothi d@ﬁﬁﬂcﬁn?&or@ﬁ1&§s@&ﬁh@t th8 druliParodubehas raUlQ@N of at

feed havi ngN AN of | east 0.3, as determ ned b

mosB0Yod tIBEEAN efribe eude éegds whmreinFAN hpascleteamyraddy STM Method
D6 onprises: (a) one or nore netals from Columm 6 of the
eriodic Table, one or nore conpounds of one or nore

MetTHeSnidn@ith @b ifesefmdth@l HRrb@etiss 4 ahlde Frd@lﬁct comprising:
m xtures thereo and (b) one or nore netals from

conigglinghhcrpde &redtmél merqr e cataliypls to produes a toial eredysibainiaeludes
e P TR TR LRI Al RERAOE e
the afudé f&edlhaﬁﬁig,limﬁ\l bOatrtedsal. 3t o de@érﬁlhnﬁdiyl.mm“ 1ol Methal D6‘BS4J and at

ran efromlto 10; and controllin ont acting
leastc%w & FRialyBis KOmRHgest %%%@%ﬁ%ﬁ%& foﬁh olympnpfghe Beriodic

Tangg 313 e&orﬂ%&fcog{b%u AN Qne bP o?ef Meald ﬁaﬁﬂ Coliet: 6P ther'oﬁlc

term ned by ASTM Met od D664. e Invention al so
Tabjm; owindtesrea thee¢dipahddb) preoatucira gnegals fratheC@nmau®tof the Periodic

t de f i .
TabfegBR e coTRPURLY e P PRre Br BRI Codroh (R PLyETerAge
Tabf, BERLRHRE HeheofVAIHRINPhdReih AendlirtdBo BF R Clolirfin 0 hictlkdltotal
m xture at 25 0C and 0.101 MPa, the crude feed having

Colymr ANnespl iain 4 emse o] toakfly atld]@orﬁwéhrcgcon_tﬁcéng eenglijanssuch that
the i il hrlo%lhgtglras g?%%ﬁo? Et;rxslct)st a({fX]ﬁet T{ﬁ\lhc% rt%clf'n 5188%36%?%%681‘5111 TAN.

is a@dé@&nﬁﬁe&i’@y ASTMONRtM Disre met aI s from Col um 6 of the
Periodi c Table, one_or nore conpounds of one or nore
ret’diednyengan else previdesgmethed elarrpdiening aremyre prodiste conaptising:

conﬁ&n’é% dgxlﬁﬁe ?{ed%ﬁ?& e Fmdft 5%}51@! <f €1%ﬁﬁ a 1 tofd] grc((fﬁ):t tﬁat 1ncludes

cat al yst he secon avi ng,
the ofuds podnd, ehe@in/de crae plalastis @ liqmdgnmmlre af 25 ‘dhencb@ 101 MPa,

the (RO G HERBA AN OLr e O P e PHPC S e @
a firSf cakdlpst RBE ﬁ%‘i‘ 'c&taigﬁpﬁaﬁmgcﬁél %‘t‘ﬂirﬁto? ﬁr@%atﬁ@‘stg 06,000t 880.06

or m Xtures thereéof control ng contacti ng
gramppidione gh@ommhtatsrfmm Chblrrm@d%thp P@Umht: Tabls, eneTArh@t at

o gt S or bofe Al Hoph PRLGEYBE 18 Mo Fafeleol e as

weiihitQf nthed, & rﬁadt@bsyﬁlére@g AR &) tal seondCardy'st, thé) gacoﬁcadatﬂsxﬁ having,
or nore netals fromColum 5 of the Periodic Table

per gigE efrseppiidecatadngi ol depst b92 gams o onsos mase getaly fr@m%lumn 6 of
the %&&@T?m@fon% NG nfotl LA Snd30F Gire (%rn%cma ﬁfewlseﬁoﬁq*t%l@% 6 of the
thet a nt

p’OI't materi al’navi ng a al um na conte
Perioflicallableg asitulted agweaipht of hétel ar mlixtnien thepeif; gidaoontblling

con@ﬁt@t?g%f{gldg?({qgtrs@ t@gt?tgcp glezlee 4 mgggq}gaag@ géatdnlqgstc r9 %tolf %Qe TAN of
the crude feed, wherein TAN is as determined by ASTM Method D664.

The invention also provides a catalyst composition, comprising: (2) one or more
metals from Column 5 of the Periodic Table, one or more compounds of one or more

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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di stribution wwth a nedi an pore dianmeter of at | east
230 A, as determ ned by ASTM Met hod D4282. The
WO pwensioen al so provides a catal yst conpositi OPCT/US2004/042430
conprising: (a) one or nore netals from Colum 6 of
[ , f
b g L o B R0, TR e SRR il P BanEit support
mateniadf as deserpiigadeyl x-raysliffeecgoppod twheedie theaatafyssy hatsga [re size

e e R R S e TR U Sy

Method 8280 f fraction; and wherein the catalyst has a pore
size distribution with a nmedian pore dianeter of at
| edle mmmn alse priestidasdi qatadlysh porASTsiliove chmEri§in@:g2) orEree more

meS X By ¢ 85 BE RE 68 FRpE Grctlork PERPR s Aowe gpmore

methl3€rone Cbﬁﬂh% J8ik @eriedie Table B 1BIxGQEPOLRAS, (Bf a QIPPoR naterial
more netals from Colum 5 of the Periodic Tabl e, one

havisg athete ahmian somters el @bleesth. lozrams pf el iiageraigmeof support

mat%@u ega{rﬁnet%hodggg&&g%f ctu%gga]ng Rth}r)enr?ﬁ[h)%t%tS% tfl%s arBoref‘ size
dlstflbl)tlcﬂl witlp p eeldiamgioss diamefeavt sdeat Bmﬁaafddﬂ@nmmdmgm
f at |least 0.1 granms of theta alum na per gram of
%W?zn&t erial, as determned by x-ray diffraction;
an d SL.r [
B e T
metaﬂs temrCokohby o8 Wehvidib Gdbled@r2or nidre compeuntds of oed eramore

vi des, a d.of. produci ng a cat al congpri sin
el s ERl S b6 P Eriot B e o e el froe Gl e the
PeridHRPRILIY, BBS 8F mbBiedoHpBund¥tsiionb Br hidg SRR dm CHMRAA 6§ 85the

theta al um na, and one or nore of the netals

Perigdiepkabi, ngm@ﬁere@ theras’e(bive seportfmaariddiavimg a3hesh akumana content

of aF leeEi Q)di grralr;lﬁs]%égl?eta elg?nrafp%? rlgir%mber .“%ﬁgrg mlageg gn S gFtermme(? by x-ray

diffracudnt faﬁa vileedie te;cataBat hztsreq&tj‘rd: sige Reitukieh avithl Aritdign pore
support/ net al n/g:u xture at a erature _of at |east 400

diamyter ofi7 lgagh 740 %Sﬁléteeatnﬁﬂ;l?gﬁs Methed Pé8%at al yst has

o "B S8 wi U b T BTSRRI AP BIES

com'Bllmng agepporonitiabsoorpnae intkeds & fmhhmippcﬁrt/mwd waktog, svherein the

o) S TR S ORGP YRR 0 v

metElB @ro?d‘ PBRIxin $OMAE Pe8Sit TebIR, HeWiinitie cHRPoRAE 0Pbnd B ifore
of the netals COprrlSlng One or nore netals from

metds [fionn Celupin § plethp@etietic datlairanixbmes therend heatdrsatieg i theta

Q tasfromCo t.he Peri odi
aturfin oY miR FilBE Y R iR oo P app b oot Rt fhe
cataly st WVHbReif tROQkdysiBaed pdtt Xizb dRtrdution vatHemadidh Boreldiaeter of at

| east 400 OC, and form ng thecatal yst, wherei n the

least 23 (hPy at desermineddur ASEMAethod D428%t i on with a nedi an
e e S T e e
conﬂbﬂmdgl aistigpodt withioke @rmetd Glictals nformsi sugport/metal mixture, wherein the
support comprises theta alumina, and one or more of the metals comprising one or more
metals from Column 6 of the Periodic Table, one or more compounds of one or more
metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta

alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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contacting a crude feed wth one or nore catal ysts to

produce a total product that includes the crude
w@r@dneio39 wherei n the crude product is a |iquiPBCTUS1004/€42430

at 25 0C and 0.101 MPa, the crude feed having a TAN of
cata®st, vAR$din Qle?bateﬁ‘?st h&espore! @%e Q’lfistltlﬁ‘lﬂlo?l%lﬁi ¥ 8k&iah %&erkﬂarﬁ?ter of at

pore size distribution with a nedi an pore di amet er
leasy23Q éa@tdelemlmed ta'sAﬂEMeMmh@éd)@ﬁZASTM Met hod D4282

t he c SI ze di tr|
o onDIEEVRB0R Al bt e BEREaitifgs Pk blolied Riropyising
confaelini cibde feet RAtHRRTel Rhdre Talalysis tO @ﬁ)d@ée AR pEIROMAC S cludes
of one or nore netals from Col umm of the Periodic

the qrade prodet, yheueiny the cxude peasfuct ewdlmmp@mne ithgd eand8d0h @APa

kL] . SUG r N of
the &%ﬁ? Tetggj}g%{lé t‘dﬁlg%lﬁ_ﬁﬁét 1%.&?9? gfrjlg gg@ﬁxe \%%gllye havipga. pé)re size
disteibutibeteithrh ArdiadpoASTiMnbet bbst 1866430 Ahg deryrmiMeddy A% B
ovi des a_nmethod of producing a crude product,
Me@aitHPEr. agd theitalst hgng hisrmede sice StrTRgion GeDsing et alumina
{ I

and S B Bkl s e PO L6 B B FR e R0 p AU iy oBimpounds of
one pr ot thetalshieorm iGoliriue 6 of ﬂdad’anoddlﬂ’ztble or mittuigs thebreufxdndr e

at .25 0C and 0.101 MPa, the cru ed havj a. TAN of
confiplipg sapiagiing copfions Hith taldhe PN, Dy GARY eltigaast 90% of
the m\asf theaile feQO0RerBinATRN 9§ asoaec&ﬁﬁnéaeay LS00 EthoH YEB4.

and at |east one of the catal yst’'s having a pore
S| zBledn‘eﬂntlptn alsp providesla racthedipGprogaieg altmde pedudf cabprising:
et erm ned

conl g AT B g EE R PR e Btk S A S ouree o

produeaa téthleproditd ehap iretlidet tHeasude ProNi®f witdrei it cr@&&yp@ﬁu& hea
TAN of the crude feed, and to reduce a content of

liquish e ab%@g‘éﬁﬂ%@ﬁ%Mﬁ%&lm%@ﬁ@ a\él@&:ﬂﬁhb@f athRest 0. 3 the -

t he oxyg e crude
feedaancﬁettlarsnbmﬁed’ th@’ ca%ﬂ‘ljbﬂs hetihgd pbftsize diﬁtdbmgemh e ﬂ[&i&lﬁtpore
S as det ' ed b AST Met hod E385. The i nventign
RS R o Sipiueriranli
conﬁ@ﬁﬁg dohlifBns ?cpl'%HQ&tTA‘lg sﬁcl?fh%lfjﬁ'le cﬁﬁfé bt RS A gst
talysts to produce a total produc that I nc es t

90%:0“&1@ Tﬁﬁ‘b@lﬂt&)@ crugh dgedi and toaeduce decoptrentiafoirgansc axygeq uomtammg

comfoli o et e St gradtodli Sy adtiortime by o0 or i
oxySé @nyent 5f {ha\¢hidg feddSvhereaT AN i§ak abtySlinedt by AS@M I\/Qt}Q)QJD664,
grans of: one or nore netals from Col um he

and pgygesdoatertis|ag detgmeined bﬁﬁrsén\é dgtloashiBEBSof one o r nor e
ggt'la%%n‘L %195% Gb ?fﬁ@l(ﬁg ?1 e x du(?fe gb 11¥%a @%h%%rgﬁgctcgon%nesgng:

cont!a(‘)lmtg e()ttrhddﬂﬂ:ed ovithasmi ion ghoee bathllyste Bs prodede 4 thal pﬁ)dhbtq:lidttdncludes
space Ve|OC|t in .a ContaCtlng Zone | s over

the qrug%\w@ WeWE?reeéhi)%éeefodﬁafsls 8 lmpad ractue 2ndsTC aybA. b@l MPa,
the &ﬂ&e Whﬁ’xtm%QQ‘A‘N e 1LRE g 1 D%%iea[t A3t JN R c%%alyﬁts having, per

determ ned by ASTM l\/let e I nventi on
grampobvitales, & least 0001 gfanprafdersi axgnare mana:lefrpmc(mlumn 6 of the

.CONMPYL | in: contactin rude feed Wlt r
perifd b, 8% of Site Siud B T b1 & mytmogels hogueBmgb of the
Perl@ﬂl@qldﬁﬁ Gal&uRhtBd aPWEIgHCST th&BL of ﬁﬁt%@&e?é&? a4 WBtrolling

product, wherein the crude product is a

contacting conditions such that a liquid hourly space velocity in a contacting zone is over
10 h™*, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method D664.
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liquid m xture at 25 0C and 0.101 MPa the crude feed
having a TAN of at least 0.1, the crude feed having a
wa@os06396ont ent of at | east 0.000 1 grans of sPECT/UR200€042430
gram of crude feed, and at | east one of the catal ysts
oMYl ial ol ﬁ%o ProViREsS: MBhad 8f ﬁ&@ﬁ&lgﬁh fle Brdtfuct, REmprising:
Peri odic Tabl e, "'one or nore conpounds of one or g
contaetizgd s cfude ﬁqe@ozlnthwnea)roﬁom Iqeta]?@tsum theprasght¢aeof adlydrogen source to

proflek b Gl ot B Etinedifes S SREF prbRc e Moreh b fruge rgguctis 2

liqui Rkttt RS SC BRI 0901 AP) W&Me@d h@mﬁ%ﬁ FANEEK 4t adRt 0.9, the
i nhi bit phase separation of the crud eed during

crudsoirechbavipgya sulfuygpatehioafrat JeastdheQ0 lvasimae pf splfun p@n@amrof crude

fee B0 oA Tk e RERRic DB Sk el o i PRRENS of e

Perio@RAFabf)dné bEm6feldeniouadislonB aY hivge etld fidth Gwnhﬁstofﬂ{e
70-130% of the sulfur content of the crude f eed,

Perigdisr kable, pamiytyres shearafomed q@@HO%bpgAwtw&q@aéﬁmwchéh@ during
conﬁé# élfléj nv e%?%%%%@tgﬁ %Srrg\g/%e lg%rre#ﬁ od o‘?ﬂa pr o%u%[lor?ﬁ% Bit phase

sepattisteofithe diudt feedaivping somgctmgphmadmbn@y Space ueiemt}emobne or more

wi th orie, or al yst n the pr ce of o
con@a@%weﬁmvsgi%ﬁsoﬁﬁ ealdf@rqsﬂusfdlwglgeﬁ f@ t %mah%% of the
TANfaﬁghé J}ﬁélélfééé anfl %h&éru&’@?ﬁa&q tﬁa{zm% %ﬁff&ﬂ an%e'ﬁ@opw @'?0% of the

pr odu Is aliquid ure at 2 .
sulfancbmmh of tielcrnly feah tvdetdim g Adis db det@rnslnsahbh AISFTM Md’uls)d D664,

anaSulfeonfi il el PRy PSRBT R R on ot The or ude

f eerhedHidnfign 6RO pAGEdes HBethfy 6 bioiciA 8 erule PYIIAES cémprising:
met hod of producing a crude product, conpri sing:

contaginge eudg Teed sithiener aserorgicetalyizdn heamesenca ofee gaseaysiydrogen
soufl P8 TRES AR YALACH PP OHEE A el S

pro@ucd Shucliquid nixtlitecps 26 Qi antdr 16 1 NP2 %nd Cortasi1if déhtadibiconditions
and control | i ng contacting conditions such that
B

t he
such thgthercgdy fped ﬂ?%%?%%?twpﬂarlﬁeﬁ9is4re§fé}@tétselgcﬁefi e fo imhibit
phaE@/y%?Q&ﬁgn Hpﬁl@‘éﬁld%g&gil ‘Hro C@ﬁl{% «then at a second

ogen upt ake c e first hydrogen uptake
conklietinwentionialsg pdmﬁd@raemethﬁd ofiprotiecisge onde pyodiuog eomprising:

L. Ll t d t first
confiBlit o8 SietieB L b adion tRESHET of Rl Eup? piifet 10 Bloduce
a tofal YRJAue: 184t iAciGddidRe &%@Q bio@h&' wRERHUAE cldX prdRct 15 @Mquid

decreasi ng below 1.5, and one or nore properties of

mixtire atutfe alfyi ddok MPehamééomolhng pysactiog onditiens sueh thet the crude
f664 8 ecant%%tgg %\}ltﬁv\he oggn A ggstg &b geo Sl ! 5kee r?é)g%ltlaﬁ %Pg {heg%t a second

hydesged ugtaRe cénditidi(] ﬂldoﬁ@dhbﬁirogeﬁ@ﬁmikb sbmtlomwﬁ@aﬁfewt from the
crude feed with one or nore catalysts at_a fir

secqnehiydregen ugtake corslien, Byd sy deagen gptal(e B the &t aydrogen uptake
conhﬁ TIRSS 't'[roﬁeci 1%@9[‘#39&1136 Lo} ﬁhd@fe@%gl rﬂr@&\fct hﬁ&'ufédﬁ&n
e crude pro

e cru product, wherein t duc
dectensjtg Helm;vx]t firaad ahe ABIOE la‘bp@'tléSOdf tM’erudé b&)ductuﬂmﬁmy at most

havi ng a TAN of .at | east 0.3; and troJljn
90% 6‘%@“&%@ H‘& TETAIYS fa}?sorgmrﬁ Propgttics Rit L&i" fj‘é‘(‘ﬁﬂt acting
t eNPRSiAbdHiBn o PhoVi8RH m3Ho A5t hBUEin aée Q ahdt BRAJBES chlﬂprlsmg

contacting tenperature, and the cru product has
confaalih®f craide fiepd twid0oser &l radre vetalyststahe fifshknyferatime foﬂwﬂl by
con[a%grcljg at a second temperature to produce a total product that includes the crude

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

i nvention al so provides a nmethod of producing a crude
WEe@d0631939 conpri sing: contacting a crude feed MT/OSIHNE042430

or nore catalysts to produce a total product that

fi le&d QEFAN“@fé%'léb@iﬁo B SUGhiro MRS cEAtACt ¥ onal
o IM? m xture at 25 6% agd 0. c10 MPa, Q)?%Eﬁ(%ﬁﬁéétthe first

cont@@énlg tmmer?gura igaiNeast 3P C levwrtthan e setd@ed @omtdemfgemperature and

the S Ao ey A SR b SpeblnadRT e RN sr i asterdse

wheainal ANS ti SasCiiaidy ASTEMMVethod ®oget al s from Col um 6
of the Perjodic Table, one or nore conpounds of one or

mor Ehenigventionpisepradfesamethed of predmeing a grudepaedust, comprising:

t
confl ¥ 83 RIS 0 AR 00 R0 LMo e s
the tmﬁte pEiiUrip fvhttein thAnelke pfrditﬁlcﬁfsladﬁluﬁceﬂl@{tuﬁmﬁ 25€ 268 0461 MPa,
oduct. _has a sul fur content of 70- 130% of the sulfur

the gl éff?fl hawmgr@ew@aét ieaB4.5. isciredenfonhnyiag agulfur content of

T O e
conprisinigehes oanmed: hxathlsoﬂromrcaﬂimmn gg)f fha:l?emﬂdlcpfalﬂm ©he or more

congRp Ry R BYios THRO GRS Horh SEM f gadie rhdic THHs qeBetbise
therebH 4B BE ARG cdﬁth%ggg E‘oﬂdi‘{?orﬁrsﬁgﬁhgﬁgg 'éﬁfde'p?ocﬁlclt he@.lé' IBAN of at

m xture at 2 0C and 0. 101 MPa, the crude feed having
mogi IPENviche ﬁﬁN @f&ﬂa@ cigdg ;feetih@dcth@ dleldf: eadiubiahdsmgubfur estaitief 70-

130G AHEC Bl ChicnEbe Sade SshevaforEa S it h Asmy

MethodW663] 44 sQlfer @ntdi® [seas@feﬁhﬁlefi b9 ASTNIWIBLEd Dl42dhe
Per i odi ¢ Tabl e, one or nore conpounds of one or nore

met Hlednyensien elsp previdesgrmethed peprogunieg 7 amide prasict, comprising:
conmcﬁlgé‘% ek @eeedsﬁt}{ %r%rbq tn%&@ %5‘(8 aJs\l.s ng 8%@@{?@1& g’éﬁg’r%t tg]at 1g%ludes

1 OnNs su e Cru
the omgé pAd¥ket fvhetem thAbrudk pt'd’tElC'C]rS ladelufdﬁﬁﬁ;tulb fae28 P@ERd 0.101 MPa,

ue conte of 70-. 130% of the

the Fiadf 558 et ShAR o Bleeh o efCél&? {ogRRHRELR BT ARMEY of at

nt
ot 8 o 20, SR T80 00 gl e

comgirisimgpno vi these wetatstfia Cotunpr 6@[& tieRyriadicrTaiite, pnodumnore

conf QPRI g el Horf P SB e TRl bt iiee

ther@6f dgd SSrAGUET cowtaeﬁl? Ebrid'[tﬁm@ stetEth R A6 bilde ipfodicl haFWITAN of at
m xture at 2 0C and 0.101 MPa, the crude feed havin

mosh 9§%efdhe RAN efdhe croda feed Hie erudd eradueihas avesigueconnt of 70-
130{0&&39}%51 %B?t%ﬁ%‘cftthe Creldefgfe {f}san whe??s RAN H' a@ep ];*rﬂfé:l%cg ﬁ%

east one ts CO rvsi

ASTVI Methed DB64) sdfresddae@ohtenmists détehh@xecﬂ’ﬁ‘y AT M&thddED5307.
on or, nore conpounds of one or nore netals from
jnyengpn ﬁlﬁe preiqes @irpethredhplarodicing & eryfe gradyels egpprising:

C ot
°°n%r e AR O PR RS bRRe S oy ] Bt imtudes
the tinde proddet, Whewin théerude pnt&lupwlsdmiquidrmtlaem HOatideh101oMPa,
70-130 of th nt e f th de.feed  and
the (137 e DI B AAY S IGASEL i SFed e 15y e A Rt ofa
leasP®3Qfams of VGO per gram of crude feed, and at least one of the catalysts
comprising one or more metals from Column 6 of the Periodic Table, one or more

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

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

crude product, conprising: contacting a crude feed
WOWak/063989 or nore catal ysts to produce a t ot al PET/O82004/042430

that includes the crude product, wherein the crude
mosP E@‘%%ﬂhe‘ z?ﬁ of 'thlergdéTfeéa 4hé cﬁHe %ﬁ)dggc 184 \%@Q@nﬂgﬁ%f 70-130%

e crud having a TAN of at |east 0.3, and
of thee%@o conentdf thh eruda feedy andswhereinb{ @Orrabteat b)as d@t@nmnﬂd hy
h one or nore nmetals from Colum 6 of the

AR D52

one or nore conpounds of one or nore

etk $nvehO5R Q@d) ?ﬂ%lcﬁs afmdthed slgrb@sting ol @ﬁﬂ@pro@ﬁct comprising:
m xtures thereo roduce a catal yst precursor; and

contoiinrg reyuddhfsed st 0,n§tor n;orh eatelysig ta prodies aliolad prqﬁme&:tbatgmludes

the {4l BRAPE CSERER, BL ARERI1,BRE & 1M A GOR 24 At 0.101 Mps,
the €Q0é fed hivigg & AANAGT AtNghse 08 dadd meassm-rbﬂthmammas BsrdMnable
product has a TAN of at nost 90% of the TAN of the
by: eqmblaing asypporhwith ppe At mere metsls e (ioduan § ofthefsgodic Table,
c
one B PG gl 5 SN ruROMDE Ul P BL LI P, o
mixtupéstherpo ) ctumrbdtideat caitalgdt q»ct&arsbh end fadengthedatal yst bylh‘teemg the

he crude product is uid mxture at 25 0C a
cataiysmcw ih #r?epre%?fla%fa S DRAG .SW@H&O@?%%?QWPWH%? a
tem#&@tlcﬁe Heldork SH0 8E; ahf: c%nggil&l% antggr)ng Joﬁﬁltig)%é‘ %hftﬁﬁ(ﬂhe crude

aving an APl gravity of &t | east , | east one
produfct hiser TANaif ysmestcWtpof tie AN néthe rcrlrdgrfeed‘ret aI s f r om
CoI m 6 of the Per odi c Ta
aniipigs pAS RIS PRl e R PSP o Bt

confE@ﬁh'l a crflfle fBed Sihesheld @i@O tatalyBid t€ PIYdLEY 4 10f pEsdt @bt iBfudes
conditions such that the crude product has a viscosit

‘the qmd@progu@owberre@tthﬁ@é‘,ﬂe OMALet is efiguid medye 812 51C an0.101 Kﬂ’a, -

.cruyd 7 0C, t r
the Gt el BT R b *pdodtins BAS tSiR0 158 LC1C R 5. R h0 c8
havinges, ABM@,@&[\&ﬂyrbfAPleagrmyaﬁdjatIl&saﬁledﬁ"ttbef catalests b()ml&&'ﬁﬂg one or
Met hod D6822, and vjscosity is as determned b
MOIGERHYY B\zﬂéé@mmréeof the/BertqddnTalle 5 06 o oBPrEtin I%S"for more
metRfs wf‘ O @p@ﬁ&ﬁy §hble C&m&t&emﬂesp Iah@e(tﬁtfb@h@g

cru one or nore catalysts to produce a
contaotizg cqcmdﬁnbus sudhhhat thealudel pdutteias puiseostycd G2 18, “Cpfert giost 90%

oo 5 B R B B P B e

of7@ 1BovAcdnd ReT gﬂ@n bffHéfc@ud“e%@d Yiefeif QPP Eiavith @ asdfetermined by
| east one cat al rrprl Si ng vanadl um one or nore

ASEMM@@WH 6822 ,\aad aaﬁcgﬁﬁy ipps deteminedsby AST MbMethod 2069
t wh o
R0 S S oL ARG LBl e

confa@ﬂ"ﬂg)al Bdde fed Aith @fe oTdiicte Catklysm t& produed Stotad Iproduct that includes
conbi nati ons thereof; and controlljng contacti

the edel Pradusts where the stude peoduetig e lighisbmetus 852%° Gp¢ BAOLMPa,
e R 1400 TN 07, GFAE ghEBEmoIISER S Ko

1eas|D bﬁ)e/d:adaiﬁst aomptlklngi vaxiadp.tm),chmiom thoze corapleings offveniadium, or mixtures
a cr eed with one or nore

theigal gid &t ERtiATa] g Shesiihe SR S D e e g guore

ColGAEmRAER! d&fetor e e&hgo&da§ of b6 RERAWHimh B riethls i d
m xture at 25 OC and 101 MPa,

combinations thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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and the crude feed has a TAN of at |east O0.1;
generati ng hydrogen during the contacting; and
W@ 0us/063989 ng contacting conditions such that tPET/TR200€042430
product has a TAN of at nost 90% of the TAN of the
cr ugdR ihR@don Whe ﬁ)?d\ﬂdé@%'\lnétﬁo@& HeUEGA A €ﬁd9}5rcﬁ1§avhom rising:
Met hod D664. The invention also provides a neth F
confaeipeesmge feed rVﬂ‘dEOIm'Qidm,fﬁ catglyig rt¢ prodyce @tmftlmdu@gthat includes

de. f.eed r _nofe, catal s.to
the e Bro B mlee 8P Sl st £ ReRidioh® shot e sinBngr pree
and lt}hs&:rﬁdélﬁed REPAUAN dfSat deabt (L @nadbdih ragen'zcﬁlrﬂﬁé tBé Qontactmg,
0.101 MPa, the crude feed having a TAN of at | east
and gontrol ipgicentaqtiag sendiienpuck Hat &)@toam%razrgdm hpt 3 $AAGoS at most
o0 SORETAN pF B8 oBlac T WERRPERRS S8 du 8RRl By ASTM Methog
Dé66dondi tions such that a cont acting terrper ature is at
I east 200 0OC,. and the crude, product has a TAN of at
noskhederngen flse Provifiesr method el pTadycingia cide PEIdYCtT AppHsing:
conf@eti 5 St fed vith e Wbt l?é)cgl Q% ro-cﬁg@e 5{6‘{% ?récﬂﬂt f’ﬁthslﬂcludes
provi des a nethod of producl |¥ g
the cradppiogdictgwherent the tiudg paodnuctutda li‘qaeiinmtml’e a0P®°Orundrdr161 MPa,
e a total duct t i ncl udes the
the GRS Bﬁiaﬂaa@pfm of & et R e dideqst onfiiiins caalvpis gomprising
van&Bidh Ui @mere cBfapd szf Y Ekadivina, or@ﬁlﬁtlﬁésltg@ref)teﬁﬂd BioMihe
a TAN of at | easlP and at |east one of
contgeiting qoyﬁgmsﬁmh tl;atnagcommang tempetatere ¢s atrtcase%(b?@mddlse crude

o A A LA A D B e

detegidfnell boVA PENIMctho®VI6E8d in a direction that is counter
to the flow of the crude feed; and contralling

corkhsdnysagor alaipravides aguethod plrrodusing s gude prqgiagte gorppREsing:
o 0SS Tk 1 A g

the ¢endeptodoct, wheinpthe viude prajuotet b diduilf mixtod at2 HEC and 0.008 MPa,
a crude feed with

the Bl io0 e RR TS of & BRb o @ I G Sy Gy fomprising
vanddiGrh U&%Sortrﬁ@re ChMPEuRIs V&ﬁadldﬂ'f' eorr %&tu}&Ethé‘rEMd rd;\’/'ic‘r'hcx%l & gas

is a liquid mxture at 25 0C and 0. he crud
compeising dyidragen peurcgdunmgdontactings tlﬁea@;t ﬂcav b@ngprol\tndeﬂlnﬁe

oG9 BBl 8RS R o5 e Dk o

suchthavi@b aglidd Prodict Fas’d TAR S aNR6Q00Y eMdle TN ¥Riha diiddfeed,
cata[‘%}?t having a pore size distribution with a nedi an

whetﬁsnéf g deteramer @3t ST dethechB66bnt r ol | i ng

o A U R GO e
confaotiigentrudé fdel‘.i evithy Glré&)rfnﬁﬁd catillysts @ protiide\d toeal pratueithati 1ﬁcludes

as _det erm ned by ASTM Met hod 708. The invention als
the gRd PraguciaY eRdhe rud BPEYES lﬁg?lau@rfa%ﬂﬁ%%ﬁj& and 0,107 MPa,

the &aapfe'eé 'hQﬁn% %P Fb‘}ﬁ bGude ek %QO{a?Wi&n%}ﬁ o?&t JE‘A%'E té]ggooz

catal ysts t duce a tota product that 1 ncludes
grargs, atleagood uﬁthe ca\taéystﬂ aontphising rvankelnpnmiwcnr nire @ompoutidd of
xture a 25 OCf\ nd.Q. 101 ast one of the

P GFept sﬁﬁﬁl?teg N4t H‘P g L‘/Sb ARG %pgrgﬁggmgbutlon
Wlﬂp?i m¥@RA dbrBiaREter of least 180 A; and controlling contacting conditions such

that the crude product has a total Ni/V/Fe content of at most 90% of the Ni/V/Fe content of
the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.
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m xtures thereof, the crude feed conprising one or

nore al kali netal salts of one or nobre organic acids,
wor®s06390r e al kal i ne-earth netal salts of onePOF/URINE042430

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

havitedinvéiftlonGRPréVid& 448ethb@ 8 produbib @lenkRHr6dict, @bmprising:

al kali metal, and al kal i ne- ear?h metal, in netal salts
conggeting @ aride fead wigh ofe ertmore g8talystsgo Ppodduge aneal prndict that includes

roldi n ti opditiagns.such th t.he cr
e G LS A R S HE 80 YL 0497 e
at lakkatlel oTeheeertdlstoredrprisindvanb@iuiE bak obRloteScdhpdh 886t vanadium, or
.acids of at nost 90% of the content of alkali netal,
mixges Gereabithecrads faed samatising anerait mpresdkalismetal saligafhipre or more
orufff ol BnbBEpERIEAREA MBS, SOREPS L g e o
mixourgsthierzof cind shd sudtefeed havieg] poy gARTM dviddedd, @ toBL&ntea 6f

invention also provides, a nethod of producing a crude
alkaly lastafz gnd e@(ﬁﬁﬁ-%f%gvetelo H laleﬁai FAits o1 eraaaes Foidlsp bt lepst 69001
grafdk; ﬁﬂgggn&& 1Ak ¥&itSctin cggﬁﬂ&}ﬁses\}ﬁh 0l "Eﬂet cﬁ‘g@egﬂrﬂﬁguctt &l total content

i nc es the crude product, ereln e produc
of allgliandtalgemdialkelicterragth ametd 5in(be arethl QalisQdf obE2mic ddids afratishest 90%

feed. c ri sin ne .o re alkali .netal salts of —one, .
of s Clngst ol mtal g alkeliesSordh MRt oo ot sl idspine acids in
the BRHE Fee@divhSreRf colRtgt OF alltAN Bel, 480 hkaBkd-E5th MbtalliX € Salts of

thereof, the crude feed having, per gram of crude

orggraeapidsistdeteaningd by TN MethadDil 3h&t al , and
al I rth,metal., in tal .sal.ts of organi cids. .
of Bt o011 0e5 g IO dRERIRE Fage ph et Fluhprsing:
contiatiigd ¥ Stude fieedi wicth GhelRheors cZ@lydis3d piddutd Dbt pkdtudt that includes -
medi an pore dianeter in a range from90 A to 180 A

“the gude produpte wheregoidis sfude Reodust 15 liavitbaixter abad &6 anh04AEMPa,

. P . . . R
L.
or natirs bikhbug-eath metabsltd of emenormedteloygARTA dd bhadkthd? 8Rreof, the

ontrolling cantactjng conditions_such that the .
erudiEfE 5t et SO AT S I & TR b <OF OBAIKSH ToehLteal oikafee-
cartBinteddl] Ren&QAr dalis Hﬁsr?linic h&lddEt é’%hea%@d).b@O(ﬁ}c gr?rlgltg,ga{ﬁ'd%g %gét%ﬁe of the

of at nost 90% of The content of alka
catahysisaiav ing-aepare bizerdistiibutipm withtaahediank pere cianmteraniagameiftsn 90 A

t he,crude feed...wherein.content of,alkalli tal . .
o 1904 A G KRB PP PSSPl Eptea R spegfiftion having
a poa€ tidfetes vathidles Ardfitnedediin ASTEMidvkétho hbledh e sikBistribution is

i nvention al so provides a method of producing a crude
as dgiegined by Aoy Mgthe DE2R?: ard ponjrodling qaméacting gongditions sueh that
e I .oduc hat .
the G TBioBu it oh nPH A gl 3B URBRE G IR iy et sals
of otgani dcidyuwifdt moxttA0eofihe 2ot odatkaQ . mddl, Mebalkilhie-carhidetal, in
feed having, per am of crude feed, a total N /V/Fe )
metGha Orsflmaﬁgﬁ%afg © gruge érse, y}ei%rﬁ@, cogfrat gt alkelhmetabpad alialine-
carth B2 3h 3ot D810 BhiCaBA § o3 UERRAinSA bl AN i DBs18.
rom to :

medi an pore diametér in a range
wi tiheanventas elsé piovides bmeethwt @fl produvirey a ofidpprodacti eutnhyeising:

R T
the €tu8d prokixdtl RRerem AS ciBd ?{oﬂh&qg a Bqu MM bhedo .;1301 MPa,

and control ling contacting condi'tions such that t
the erpditeed hadnstpeh aeanpoftcyade feod, I BENYYAF eenntaf ofat leass®.00002
0 f i
grangﬁ(,) ﬁtﬁ) tﬁtel'é%sg ﬁ{}lée {r)]i%%?l: gatg ggtta gé‘%p gn]; Htglg?esiger&{g%bat?oendv‘vit% Toedian pore
diameter in a range from 90 A to 180 A, with at least 60% of the total number of pores in
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by ASTM Met hod D5708. The invention al so provides a

nmet hod of producing a crude product, conprising:
w@omsaciBng a crude feed with one or nore cat ab@BUS2000042430

produce a total product that includes the crude
U ORIR g gl i i eyl s ol BTt e
whereintnong sief diglribation ises dbtsrmmndl ba IAGIV Methed DH28aetaa<ﬂ sontrolling

con&}cgﬂngg al d}t%og}sgﬁ,?lb{h g’ﬁﬁ‘lu 8I'eud]€ é)é a?s{ aeaiall Ne&ﬁ}zlg % ('}.]Oélgel’l(% o%at most
90% @f tHeNGiNE/FB auhtest of tROEradsfeee, xdhér&ﬁﬂ WiV iFe RoMehttls 8s determined
i an pore di ameter of at | east 180A, as determn ned
bY6§T%@ﬁ%ﬁN@ﬂNH@8D4282 and the catal yst having the pore
o TSRS OTE o8B R Rh, Kne

contdcting e caide ferdewiitebed ¢ rhére Ra@blsti o podike b RalPesdiReilGt includes
Tabl e, or m xtures thereof; and controlllngécontactl %AP
a

the cigiPFadyRG Whgtsin the grudemsoduict e lisuad mixturea 25 °c gnd 0.101
I | I
e EAE 9948 l) oL o RN LSS R B, I

salts ofibrgatic @tidabka leasnﬁ’()&(l)()l ganhs pekglaimnef-opadet fhedyat labst ohdithe
salts of. or i C. aci, |n the cryde feed

ca‘f%']ﬁ%?f& T AR S NI %ﬂe 13 RareAiRmetPe.as kapthl 80 A, as

detdBliRdd by ASTRL I@Itath%élﬁ@%l@fanﬁ rtH@@slt&lyﬁQiadﬁﬁ% liffe fSbte size dlstnbutlon

det erm’ned by ASTM Met hod D1318.° The 1 RAvention al So
comrrisitigchas oa nree mothlofrorp Gadiuon AT ahedPamadlqu@@ ohe or more

t de f
confIRi & % o SR Al Horf SRS 155 S Mol TR e e
the@bHafd psratbliedg compRtifl BortdiorBrsuelethat e eaideipfodict had\dl ttal
m xture at 25 OC and 0. 101 MPa, the crude feed
congegirph 3lkalhgeighand plkpbrecarthcartel, A metal galistod opganisrasidsrof at most
90‘VT‘8F ffje%ggt@gﬂne aﬂ&!h%?t%lo%?d %%?lg}%reeangl 1%&!11' Nn gt?f stapts gF&r%amc acids
in thdhanéofeed anltbréiheontenice aﬂﬁhdnd?taly aﬁtgalk@lﬁ’re @Hﬂﬂmeﬂil mrelal salts

feed, a total conte f alkali netals, and
of oxgqnig 3cidsdia ps ﬂetﬁ%rela?gbxﬁsﬁ%/{%ﬂew@@l& organi ¢ aci ds

of 'ﬁ{e ih$&%ibn 1B PPt AREho@bF d#)l%@ﬁ&né’g Bk \Rn}c{?lﬁlcté comprising:

catal ysts having a pore size stribution
contastingm cpde éeedlvalﬂemmroranﬁorapaﬂahfasno PBElugs a trdal greddecnihaeidcludes

AST Met hod. D428 and, t st _hayi a I
the Qg PR, MG S8 PRI S TG e Bt o nd Pafi Mpe
the €aldy E’é&d@oﬁlﬁ)rlﬁllﬂg olte bt MeicCalilAPMBtal MM of bnd B BoCUFPRNEESdS, one
of one or nmore netals from Colum 6 of the Periodic

or meys lalkalipg-carthangiabsplts REpreodT mensdreae ruds, prigixdwigs thetdofgnd
d t.al .
e 80090150 e L6 BEUERLRINGh 138 QU g e

eartheheadls famttal Qiits of gaanic agids 9§ atdtasd.000681 giAB%0 Afledshéne of the
tﬁ ntent of alkali_ netal, and al kaline-earth netal, in
ca

shaving 4 Rorg fize isirhugion st medine petie dipmterad at lgag 230 4, as
det&ﬁﬁﬁe%rbéf {ﬁm' Ni8thbd FRb8S, anagge Ghdipd! hR8h gg#}bne bcgé%ﬁrt&n

net al s of organic aci I's as
conmytrishgabnDdBmbs: méetass fromw €otinam6 af te Reriodicdibleaomedrmeteof

oo B GBI R bR o6 o0
therk&ft 8hd ER@UGLs éoﬂ?atctlﬁg‘é‘dﬂdﬁﬁfns fstﬂ& AUEE RO gwahet g&&!ﬂn

the crude product is a liquid mxture at
content offallgbametal, and alkaline-earth metal, in metal salts of organic a01ds of at most

90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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-the pividg Drming
- the gruﬁnge 4% mpg(sjl g5 arrsaro rfnoremﬂq}fbrgletgfj@lts ov\érlxeg <§1rtr51‘r§1;rreeorganic acids, one

the crude feed having a total Ni/V/Fe content of at

| east 0.00002 granms of Ni/V/ Fe per gram of crude feed,
wW@roosmeB9 one of the catal ysts having a pore SP@EUS2004/042430

distribution with a nmedi an pore dianeter of at | east

in tl?é&u@e 88 WRkGh %ﬂ@ﬁ’t IDAIAR M NELDOH K 282 thahdat ﬁlemetal salts

cat al yst ‘having a pore size distribution conmprisin
of oogemimacidsds es dmexahsed‘bsoﬁSEM Metho@ I»f318he Peri odi c

or, JIor e . conpo e or r tals ..
{ £ ohiedBTAn s P Aans Do of Frafieend b el BrdfkE cmprisng:
confahﬁﬁgea)émdé\ R GAMH 6! drinfidte €RAEAG b Pﬂ;dﬁ@mto&al PASAUREHAL includes
he crude product has a'total Ni/V/Fe content of

the amldﬁpmdugov@@felrt the cide wredictis aiignid mixtengat 2% dend 8d8] MPa,

N S S R R e R

grafo@dHle Febdaatqeast ndd6 e 6dtal ysto ﬂwmg hpgic SANdigeibuAeh With a
crude feed with one or nore catal ysts to E{fgduce a

medign pore gragertieriof ehlgest230 1As ae determeined by A ST Hethod Mdi2e pad the
catag{%i Bﬁ\y ﬁgg pg{e%%%st} But el dgﬂmtf)'rgmlrgnoﬁg O ol m%éllsaf?orﬁrdo%mn 6 of

he crud one
the Bbk@li¢ Towtadne DR hiose Cdmpnmde bf O @ rmsrg ammtais ﬁcndGolumm% of the

or._nore al kallne earth netal salts of  one . nore
Perl@ﬁga?ﬂbfe qemgpdures erﬁq& aeentpibpe pntagting coplient wick that the

crucg,la}'zxjgﬁ'lig:t fad z?fo@e{l NIPWF elﬁ’c%rf aSnBER b, ?f e ?«Ilf\f? fd COI&E]iﬂL of the

et a and |neearth et a In netal
crud:a‘ feed,gererain daiViEe crfntatt 14 sakteri®d0FIAY e ethad D5§ﬁSt
\ of. the ca aI%/ havi E?da IgJore size distrj buti
W| ¢ HRednyqmdion Alsg proyides 4uethod g Produqingd frugy produgly comprising:
conﬂi@ﬁﬁg gl rhy NETMNRthQE cA4E8i8 to ﬁf&uéé"@to@zﬁ%d{&f that includes

having the gore size distribution has a total

enginethe crude presluginis afliquid mixpere at 29 dnaod 6301 MPa,

ed> a8

or ﬂi@bﬁb&dﬁﬁwﬁaﬂlﬂhetﬁl st b Snd &ﬁﬁ@@forgethﬁtdacﬁ&m br @ity thereof the
contacting conditions such that the crude. product ha

crudg fepd BaviRhhtosH coptenty prigramy b cride fegde obalkall mstal, @aﬁi@kalme-

I n t
carl5 i BB o e LIS, 0 Bl st U
catatpstsalhavirign pat size datritaitioh mmganedlampmﬂsiiambtd:ﬂté atleaste©0 A, as

f eed,, . wh ka al ., d ) e
ot s ST e R0 Dos 2l anfhufhatat I hvie Mimpse sige distripution
has 'aﬁoﬁﬁmg%ﬁéﬂﬁrp&ﬂlté?ﬁf p‘é?@%ﬂvgit Qedy3IR 0. O-ﬁb? gkdﬂﬂsetﬁt(] DBrams of:

al so provides a neth producing a crud€ product,

molc’bduqnuns ohgor momra@lvbd@ual eompdendse calcweter asmesight ofmolybdenum,

I e at uct t C
or it B Bob Gp QRS Rty BB bl BE R B s o
totaltodtett ©f allkal? e@fl; a1 ihE-EariPmetal, I8 nfotd) dats‘ TRAg Y hdids of at
TAN of at least 0,3 and the crude feed havi ng

mosj PR ¢ffthe panrnt pbalifali metadtany aljaling-perth stabin H@Fal galts of organic
acmquﬁ‘ﬁ{e c%&ofggdz v TR coxﬁ&n’c of ?ﬁ(&h %‘?&*l oe(ndt ahlsa(]jiﬁ"élte%léf Ici{e“?al n metal

I'nga pore’size d
saltsl Dﬁdilgmﬁb acifls Btas de@ahin®d bAASTM thecrdrb b&R. by ASTM

Met hod D4282, and the cat st having a tot al
m|ﬂﬁdévﬁﬂﬁtpe 8lsp ervid eﬁ@rm@tﬁ#@ﬁﬁm uing § sude proguctocrpprising:
conficd 131(19 fe?édgi;l Q;r mdP lcé‘t???t? 2 ré)gﬂ@e @fo.tifﬁ%&iggt that includes

conp enum ca as wei g
the pmidy pnhseincmwhenenrﬂm tude praduetrie afliquaindixtwntt 29 PC agd 0.101 MPa,

the gr%gg%c glglpgm J@@% 85 ﬁl&é at chF' g(ﬁ Hgvei‘n rp%l":i grca:l}n 0 crude

feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the catalysts having
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the crude feed and the crude product has a total
Ni / VI Fe content of at nost 90% of the Ni/V/Fe content
wo@hoosies398y ude feed, wherein Ni/V/ Fe content i SPEBUS2004/042430
determ ned by ASTM Met hod D5708, and TAN is as
a pHELEE Hlsﬂ%tlBM “Aﬁ%é@m ke Aeteter T 1&@!@%0& ®*Eined by

provi des a nmet hod of producing a crude pro
ASBMneihod A2 82,cmtl dlot ¢atajyst hevinge totebmowbﬂtmmm eorﬁcntnp)ar gram of

{ ot t that | udes
carefR deorE DG L eBipta e frobf of epdlaBiosib 0BF or o frgprads ot
molfbddnhe calbuldfed ACwantt 8f ABlkbNERIm, (R enikfukékahéREf and controlling

conprising one or nore alkali metal salts of one or
conipetieg erngétring seeh thaf, thepride praduetchas aldahIN o€ abmpsttPOfreefthe TAN of

e P8 B AT REDN 51 S0 W ore

Ni/P@e ghm efthe trude fefe& e&dher@ﬂ‘n Nl K @leicontehiils as dBdrmined by ASTM
al kalineearth metal, in netal salts of o6gan| c acids

Metgpd 570806 THANooEs detegnined byl MiMethad Dodhe of t he
g}ﬁlﬁﬁﬁ%&tlﬁﬁgﬁg 'pggle\)p(%g rﬂét]il.&g ﬁ%&odﬁ@ﬁ% @R{d@ 11'2:9 '(:Q)mansmg
contattinne caxle fiendevittedrl & nhdre vat@lykisnm pfodoée 4 hﬁal@@dﬁd@dthﬁt 1ncludes
e B A e ) 5 aFE SR B .
the EAHP QAL Bl AR BnObr BICIIER! ALAI &{ng%r ! S BorrPlnid ds, one

Periodic Tabl e, or mxtures thereo ereln a
or et ab:ahﬁe-tauﬂamet@iﬂailtsmf &k orahade drganiodcads, G‘Dhmrtnree theedod) and

the et gREREGani ol Tiafert e B ssbanses, 9Ly gpiagnd alfatine-

earth WA NN Rétaldaktabs orBRiid beid 28kt aédad. OOWleg'leﬁ@ aﬂﬁta@least'o‘ﬁe of the
nmetal salts of organic acids of at nost 90% of the

catagyst Gomprisinga (R #h¢ ovaprd metglsdran kalunes ethetPeniedig/ Tablenone or
I

moxj\;;\rh%éﬁl oﬁl?cics ggtogé ?xoﬁlgl%r}l‘n?itaﬁ%oqﬁ ?aﬁl 81(; {hle f10§ ch’éag e o mixtures

thers®f; ahd (b)one®t Mbresaethls fafm Cofmimi TO aicﬂhéi PetisdiaTable, one.or more
determ ned by ASTM Met hod D1318. The _inventi on al SO

COmPPBR LN Oﬁgxorf'olaef@#s feqrop Gokumpry 1§ ot thg Feripdlis digble, or mixtures

therE XM ImofR ﬂtgyc&f't&gl ok iR ﬁl@t@pto%lﬁhCS% g{gﬁf fina
cafal ysts to produce a total product that |nc es the

ranger foate 1;10 ddumtd contrellieg nomthmrrgrawdémpnmimhtthatsheacrhdeqpmduct has a

i X d,.0..101 a, the cr d havin
oty B Rka P B ARG ol Petahdf moiel GBS QRGeS Gk of at
mosNoOX/ (Ff&h@&fnt&ft BMIRAL Metill@infl A8GIindBS 1Rk etaan trne"?a[] %al%fof organic

the catal ysts conpri ses: %d%aone or nore metals from

acidgdi therereledeed, W@e%rt $adens o ke megal candralleadine-conhpstatds metal
6 e Periodic
s A 06 E0PL S FELAReS DTSN B0 PorLoey

f I OfheGavdntion 3o pfovides aRedth@dlbCprddldis a exEle @Fodiey, Eom r1smg
onpounds of one or nore nmetals from Colum 10 of t

conpEhhER praderfsr avithgne o e %alwﬁé ﬁ%@pdumﬁoéql @rcaiuﬁﬁh@trmcludes
{
e 5304t Sh LT AL 3L MGy 0 v
the crodel fetetl dnaﬁlng acdtalt NeV/Rehententioféat Ma@dMOOOGZ@MS bONHEV/Fe per
Ni /.V/ Fe % of the Ni/V/Fe content

cont ent of at st 9
grargof FRAGE QR RSt e SR oRd AV FERRE LA Ofecorggore mels
frorfl €bRint & %Flth@Pe MT%@I A, F2E8 co&?&aﬂcﬁ\é? Bgé Q?mgiesrﬂetals from

provi des a neth ucing a crude pro
ColemomprafsheRgriodic Table or mlxtures thereof; and (b) one or more metals from

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

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

W@e@doei939 wherein the crude product is a |iqui BCTAUS2004/@42430
at 25 0C and 0.101 MPa, the crude feed conprising one

CoRimi "0 Ref@] #abial 0BLudin 6 Aletad i0h aqgﬁgeoﬁorﬁq & 1087 Qﬁmoﬁtrolhng
acids, one or nore alkaline-earth netal salts of

congcting cendifiensriueh thet the cruste prpduct hessa toked NeBH/Fe t:d)tﬁemirdﬁdEmost

o [ de, f ee ota] cont
S S R RN TR .
by a8TVs Methodrmysnigc aci ds of at | east 0.00001 grams, and

the _one or_nore catal ysts corrpr|S| ng: (a) a first
cat &hggyentionealso prayidessa method of avaduging perudgmaedust, compsising:

concc&ttlﬂé %2 rdg%%vﬁhﬂﬁr?%&r 1#18{6 %gres?slrt%g;?odﬁgg (%nlelgﬂgucg&a? includes

thernude peatupn whdsein theanedeqrodmt & dgad sttt 88l°urand®. @it MPa,
t he Per.iodic, Tabl e, calcul ated as wei ght of netal, or
the g freskeompgirwgrone R orby kall Bl RIS PRF pETOrE argasic acids, one
or ﬁ%%ﬂ&hﬁ@%%ﬂﬁfetaﬁ‘ Mis on® & m3f AN Aic §8?§) g L8 %ﬁ%sg reof, the
l east 0.02 grams o one or NGt e A1°s "Fom  Cor tih
cru&e feed hh\anfeper grdlnnofl'cabdleefeed;raetotai casmere of alikpld uieekd, ofd aﬂilfﬂme-
Peri odi ¢ Tabl e,

carff pilEh B LTl GIRETGRCRB AR leat O PORTLpass,sckibe ph or more
cat@ids Erisd: ()G B dap st rlﬁe G %t%ly@%v?%cperl %eéﬁ'l o st c%talyst

crude product has a total content of
frOI&I(stQOll ﬁ‘éO@é rgtamsmf aing of mom@mtalmbm@odﬂmmﬁgﬁme@emddsrable

onelrg e FRhorfPoFind i Wi Sen Polgts b RSt oy

caldulatéches Wélglﬁe)ffn%ﬂ oMBi@eNtHeRRremt (9fa Rkl EatdlPétdthe second
nd al kaline-earth netal, in netal salts of organic

- catalyst §aVing PsEeget o Seronscraliy AT inanied fb grams of1@ne oTeore metals
_froth r@b‘ﬁﬂﬁﬁ @%f ‘?Hesf%ngﬁﬁvf'a‘gﬁs 1?& &Eﬁlgt%dcog‘f 081359 (#'gogg 9y g%oﬁer Igﬁgls from

product, conpri Si ng:
Columnlﬁll‘feha:ﬁdzrajdyts’fablé m:ahumhdcze v@elghltoﬁknewl Qﬁlmktttréb&hereof and
% ﬁ udes the cr ﬂ wherei n the crude prod uct
conpgting ICP‘&fﬁ?tngrﬁo% ’&‘P Seat e GIHde prodieet ha totalicanientefealkali
methE 864 &lﬁﬂﬁfe'—e%\ktﬁgné?ﬂelrﬁhetgpgaﬁs aF ﬁ%‘aﬁ ﬁﬁ&i@ bt Sahds 9@% Sife
or nore organic acids, one or al kal'i ne-eart
confept eff alkadi metab fand alksaldme- mﬁlenctalg aningtahgiltd of oxganm acidsi®the crude

feeci gFe% cCEntt 1] o? %ﬁﬁ gﬁ?ﬁ llfgixﬂf:- ﬁ@? m%{aialﬂ &1etzﬁ sglts of organic

acxcallmdent@@mferdibyrmmMemowlahgsal ts of organic acids
of at least 0.00001 grans, and at | east one of the

catdheyayestipm gisa grovidas agrethodef pradugingsa crude prodast conedsing:
r
conE A S 808 0 BT TR SO CEATN BBloh pntuce
the oratlapwdhictpwh&einutie cfide prddoet 1E’erliqﬁm Bixhadhe25 Chkdd. 80 ENIPa,
ht of .netal, or mxtures thereof; and

the %H%Afesa CPHGridBA BTt Mereadii mriahwlis abena ararorroggnis acids, one
or AU ERNIRPARE HELOGIL e bt @ 1EHBLABLITIIFRNG: hBUElhedOF he

and the crude product has at

: crud@i?@ﬂ having ped deaniof enele titedye tatl, cont&:nﬂtﬁtﬂlkalﬁrﬁéﬁals and alkaline-

S ntent of al kal i

t t..9 ft
0 Rt B O Bt RIS o LA ot
cataWsQ;élﬁk/ﬁlg adr %§a1h Bf Eeﬁﬁ gr #deasf 6 96}1 gf’éﬂﬁﬁro?l SheGR M &P ?’ne?eflT from

| kal i netal ailne earth netal, In neta
Col@ﬂn 608 thsi Rﬁrladicdléibies oa@omoemmpedndmmsam Mercoetal) ﬁaom
Col&t%n 6 of the Periodic Table, calculated as weight of metal, or mixtures thereof; and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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The invention al so provides a nethod of producing a

crude product, conprising: contacting a crude feed
WOWak/063989 or nore catal ysts to produce a t ot al PET/O82004/042430

that includes the crude product, wherein the crude

zorférlﬁ’ gGt10i, 8nd 1he léhfhe'ﬁréfdd& Ras? tothP c%fﬁ%@t afkath gﬂetﬁp gnd alFahne-

he crude feed having, per gram of crude fee
earth hitakén metal sems ofprganid a@abtof et most@@‘ygoﬁﬁns comtent cefaﬂtah metal,

aof e g SRR R B P B 0 B et gpotent

of #£kalf MetaRehd @H’daﬁnéfééiﬂﬁmeﬁﬂ n HetallBA1S oF@BRAWESAE aPBerMined by
nmore metals from Colum 6 of the Periodic Tabl e,

ASEM MethadddlHS. wei ght of netal, or nixtures thereof;
d
e 5B AL 8, SEPVSE LGSR S 0

corftacling aneudetfeecwith eng blolﬂUfﬁ cablystarotppddilce Nitbiy! ﬁ@d@@ i Mdcludes
of at nmpst 90% of the Ni/V/ Fe content of the crude

thecggg Proghist ayheraip thy aradeyadiesh is 4 Kaud misiues 32366 avg 0ASTNWPa,
thegggdgggeldn%ga%g% Pé—ljﬁaﬁl%\f ﬂ%dteq&gggg&?lgglgwﬁggn@ F&A%?e%spé 00002
gramsua:téeefs’eatb (vﬁthehcemadgstm hasr;rpmegramtoi leyalyst, tblepst OC0O¢ @ra@ns of: one or
t ot al t e crude product, wherein
mopeymetalsit ﬁoﬁ{m? of the erlpgla 11&[}15, QS frdngFe ComPOkndspy one or more
meﬁlsjigélm MRRumd Bof gfe%ﬁoﬁﬁeﬁbt@}fél&ﬂate@ §§ ng Fbplfnelca[ Se fmxtures
an oxygen content of at | east 1 grans o
themiégzed cotnal Jag scmtmmg condiginns smlf:h titat heladthoﬁrl@ Sftte gelaniy in a

corfsiBR ity oSt B a8 B e Eon e CElolni ST e coment of at most

90%Br tHRACV FakbitenOstah®ErudP FdCORROMNMSY Tk BRRNOK 28BEBrmined
metals from Columm 6 of the Periodic Tabl e, or

bYﬁSIMMOldH&@& and controlling contacting

COnfh HRT RS DAt PRSP RLRIHEN SHR PR

contactidg afceeld feainwlith bﬁae o ok dqaraby@tsad phﬁBlcaaﬁ\thprtbdm fHag fiicludes

of 70-130% qf th ontent of the crude fee
the GHide @rofUSk yHEHFIR w{enrg S ISRt BHmPEHIre sy Aé@m%tlﬁéwa

the %ﬁﬁé ’fee@r}fiw | pdior &R BRTde 'f&da%% g}?}%‘éow @1‘} dPht 1%;3‘% OO(S)TI grams

hod D429 The i nvention a es a net
of qacrygdu @mhg Salﬁmqwdemofm Uetst 0. ﬁ@ﬁmgrams nfjsulfiwyerdct laagt ane of the

one or e t.al rodu
catd 1S For i e n ote el B ol Sl o BEHREC TS e
mof @ noua® dToRE BE morSmdtald Gisth @ olintdt Q)?tlﬁtPe%%qua%[hd or mixtures
0.101 MPa, the crude feed having, per gram of crude

thereaf @nd gontealling eqntagting censhitienstsuelt that the @asite p@ocb@okm an oxygen

conq:'%n ?tfrf’i‘&g 9o Oolfltl{l u§ é}gg{f Eglﬁénto t}%aetc(gu gc? agxg € cr%e product has

a sutfurpontsitredg 70416808y ofithé eulftcahient TN @Qcﬂélf%d Swidreih&ygen
Perjodic Tabl e, one ornore c%g{)ounds of one or nore

COHF%E 15138 deterines by iy 18V Methpd EEY, pedisulfur gpntent ip s determined by

188 gfeyeof ; and controlling contacting
conlgféthl ons guch that the crude product has a total

Ni / MeReveniohalsb pmdiwédfs amsthod OLprotiudihea diudvpkeiucy ob@piising:

t he cru e feed, and the crude product has a_ sul fur
conSHRERERR 150 IG00BH TS CEBIPiGRo IRIERE (A e habaciudes

the Eﬁﬁg prd’&ﬂl@ . QhBrell tllqwcﬁﬁle Sdfetts al Iﬁluﬁﬁmg&ﬁl% b 5ed aRY 0 AST Mipa,

D5708, and sul fdr content I's as
the crude feed havmg, per gram of crude feed, a total Ni/V/Fe content of at least 0.00002

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

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

17



10

15

20

25

30

determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,
W@ Ims06BNg: contacting a crude feed with one PCT/IB20684/042430
catal ysts to produce a total product that includes the
mogd ehepdih@sBEdne MEdre nibtdl OB o/ Sl BmArRstURt Péffocﬁc Thol] # mixtures
m xture at 25 0C and 0.101 MPa, the crude f
thegeptipnd songolbing contagtimgeondikians sueh tht thendrude mfodmtehasna total

o aki.ne
N R B A5k A S0P Gt LS SR B o e
prodhetrtash sulfirecontandef ToeE3H% aﬂth@@ulf@teéon%rﬁﬂfﬂfe cBlicdédBed, wherein
feed, a total content of alkali nmetal, and

Ni/Y/ e omices i astletramanied by A Syl AViethad DS788, and gukfincecatsntis as
¢ﬂ%%nﬁ&i%@ggﬁ3@k@%9g_ M@ms, and a residue content of at

rans of residue, and at | east one of the

cat Tihg/BiVBntnmmiso pionigeonmethod b peodieing| a&rﬁdﬁ@m%ﬂt WispRising:
of one or

of the c.Tabl e, one or nore co
Conrﬁﬁt‘é‘g ﬁt?(%{{esfo?‘i B’Iﬂl ©8¢ EIW?IO@ Btal XWOFFE?II‘&B%O%B‘IO@CWP&I includes
theTrudeWr&fuct, We@ﬂk it B&ﬁc‘e g%ﬂ%ﬁﬁé 1ing o qnd 0.101 MPa,
at t oduc as ato

condltlons suc cru

thecontedeed afmpaisia (Dnermtnaire alknll rrmltaﬂ ahltsnef-arotr Imdmbﬁgamclaﬁlds one
netal, salts aci ds of at .nost. 90% .of th

or eterlial R e pust] Sk GoRe b o grRHin G anariiviires herpef, the

crud®faall hﬁﬂ!n% SpeR@for M 6QLEe R64 IStotal cbhtntIF léﬁ&hfrﬁqul Igtd"zﬁﬂcjahne-
crude uct has a residue content of 70-130%

earﬁlé@t:talﬂm et sdlts afpraahis acidgdé af leasd 0.09001 gtamseamd Emstdeetbontent

f I I and I €
of @ oot ' abarlofesia Rl dn fun 8l 8% S0% RalRAR omlaBellE bt argore
mefals 348 Cotuntin 6@%&%@@1&1&% be @SmERtRMPonRes $Hont3T More
t hod 307. The invention also provides a nmethod of

mefglsdarre Godmn 6 o dhe Bsrigdigdiables ormpitaten ghereasmangcaontglliag
cont?d(.')ctig c&ftﬁ%oﬂg' sth@ %?thgr fl[% éf)socg.ﬁt ﬁ‘elsyatg’?al E:gnt oq%ﬁ& i%etal, and

pr oauct t I nC e Cr erern
alkglive-carth ahestgly uduetal salts af drganit deids wf atrlﬁoﬂDO%'SofGEe &Blﬁlent of alkali

0,10 ., the crude feed havi.ng er . gram of crud
mepl, 30 i eI A ERE bSO sl 5 ipfiifuds foed, the crude
proti@& hay£ resfitd c@nt‘éQtt(ﬁWON'E/O% 5ané %Iﬁ@tcoﬁfenﬁ;f tb@@t%ﬁe feed, and

0. 00002 grans, and | east one of the cata
wh@rgmpn@nhgf ki mr:tah@n@ alfreling-earthroetalCol uaetal GSaltsfoftot'@nlc acids is

o B L AL, S 1 B S SOTRR 1,808 945 s

Nkﬂmamnnes thereof; and controlling contacting
condltl ons, such that t he crude product has a total
Theravensionahto rspvides awgihod eﬁ/pr@ﬂu@n@ agrydy/predust spaptising:

B ] SO A SR D0

the tewld pmdmef eiheNdin Wefeudeqmodiot isiadigmsd sedtererit 06 dC layd A3 MVPa,
Met_h 708, and residye content. is as determned b

the FHRA U RAP SRS Brem Ph et Geqed Srue SenipRtafiaticastd). 1 graims of
resitBe, RAE 2 A taPNOUU J&E’teﬁt &fr af Tjeeaig] O@GIIOQI athi©"4RY 'atsfeﬁﬁ one o{ the

contactlng a crude ne or nore cata
catgbysteienmeprisingnons orpimcufd l;m:talst fnalh Galaho dext thd’tBermdm:IEable one or

r oduct rein the cr ro uct is.ali.qui 'xture
mo%tco%ob@s%nﬁ oy @frq\}agta s ﬂ%n ? QEWGJJ&H‘EHICEF?‘% Sfyaixtures
ther@bf; gﬁa Eordtofidhg cdiiclhg §@Idﬁt%r@fsu&{‘t%apﬂhe BRIdE pPERRIAE a total

aci ds, 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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r
‘ crugﬁr priggves heee NGO teamtas70ra0% afithe N&

or nore al kaline-earth netal salts of one or nore

organi c acids, or mxtures thereof, the crude feed
W(blaﬁﬂ'b'mgs%sper gram of crude feed, a vacuum gas BPCT/US2004/042430

("V&O') content of at least 0.1 grans, and a total

Ni/9giH c%’ﬂ’éenpfs a? |d5t%1‘rhln@§ balasTan Méﬁ&ﬁbSW 8Rd tdlide tc@ﬁtenﬂ if'as

metal salts of organic acids of 0.0001 grans,
detdrgased pndS'OM MethodddB0Yst s corrprl ses one or m)re

Is.frm of the Periaqdi.c Table, one or ..
CppThabodro e omeiies of dirite f ik el Smprising:
confd&ﬁng 8 chiad ifedhadth Bne & méeXhidlRE th PESRRE a télIroduct that includes
controlling contacting conditions such that 'the crude

the prudd peadubia svhareimthel credsrreduct isfa laquxcémlxtmaéIZS °@nagd 0.101 MPa,

e R ARG DT Bk P Bl Ui RERER St €8s, one
or radrkalialife-0adtt MetiBbals.of be 6Ehdte &aaiis aélfis, OF ﬂﬂﬂﬂuﬁas@l@‘dr&&‘ the
in the crude feed, and the crude pr oduct has a VGO

crugerfeed heving, PPO2EBDOE Rde feed, worcwn zaneil 6V ERD niraeof at least

0.1 bRk, 8%04&%%3&)%%@5% SO ANt aff RGNS Egtrﬁkﬁﬁet@/ i 1R saits of

orgadik atidnef @ad0Ingamik pdnd at easeinalof gl dasal s Gﬁfngﬁmbﬂomardﬁore
i as determn hy ASTM Met hod D1318. The | nventi on

metaisssfbo% F@iﬂ“&%@ gtheéiyeﬁleic @E@rwrﬁ@reéoeuﬂea@smf@aa g more

metagrmfdl SoRfnn geﬁﬁﬁ%kle&c%sreu&%&g&@ é&f%@ ceﬁtraﬁﬁg e

catalysts to produce a total produ I'ncl udes
congactidg cordilenstspclwthet e nrudh @ratuatdes partotduh cd;nterst ofi alkaljjmiedhl, and

e i el Pl renibegps N ool SEa: e O lkal

methE %ﬁ& alRaRROOZIIHSHE in ABE] SIYGPoRARERIdsPh tiRtecrh®aed, Bnd the

and at |east one of the cat a%sts c%én'phrpl se%fonde
eqritgrd o tiEibice, fee

3B, OB Lo PASTRE S, 54 5 g

~ metal) dnd alkkkigd-¢drthgnetal) itk ianglis 0N didahieneids Uchs ddidinidddeby ASTM

crude product has a total N /V/Fe content of at nost
Medgdo}318he Ni/ VI Fe content of the crude feed and the

CT Ugig iR, H)ﬁtals%gﬁ ﬁd&%%aﬁf‘érogﬁm%% 9(§duEp ‘éoﬁ{gpsing:

content o e feed con ent S
contwtleg aicrueld feegd WAST Mld\,datrhmﬂ cEaB6E,to arutlubk 4 WtHleprodmt that includes

as_det ned TM tho . D5708. The _Lpyvent |
the 3 BBl T BRI FOFUSH B i R, e a2 o SR 01 MPe,
the 6ARB el H&gmgcﬁé}tg%ih lofBrulle %ebld@toftﬁ o/ WL BoRB& Flat FRED.00002
catal ysts to produce a total product that includes the

grawg.pid apY gthontenivpieatdéast Q. hgragesu died pirlohtione ¢fsthacatalqsis domprises

m xture at, 25 nd crude f
one(By e el ERuoo R s psntioRie e S PEmisRmpoppas ot one
or ik eneilg ABhCCHAQIASH ofANEPEridiX Tatil ki lnhiRer&@ahéBofBhiddontrolling
salts of one or nore organic aci ds or m xtures

congasting gonditigny suehethat e erude eepdusiias @ toigh NI/ Y Bnsaseng e @anost
90% %Eﬁ)ie NV AL 3bntE Rl crﬁae fkiall tll';@eérﬁh px%ﬁgct has a VGO content of

neearth netal, net al organi c 1 ds
0-030%bof theé\é(fio&oﬁﬁﬁﬂdf tgdf am[ﬂe ferd gwhdreindaGO don’&nt)lfs at H&ermmed by

7
at al yst obt | e by i ni ng ort wt
AS@#{W&% ﬁi?éé% SﬁP’@Svﬂ}ﬁﬁg%t%ffnlﬂ?fgbbgg%%WthOd D5708.
Tabg infaRioRal 8& g 8 h cfidE
from Clg urrlr? S%}iﬁ@ﬁe Il;’gé?%d? 8PIBFIO ngof m rdH:&EfiE&np rising:
contdgtingefrude f@ndomit encporgadraleyslysisite prodsior 2 tcmldmﬁchncm"hagmcludes
the tcr'%%e product, wherein the crude product is a liquid mixture at 25 °C and 0.101 MPa,

the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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catal yst by heating a precursor of the catalyst in the
presence of one or nore sul fur containing conmpounds at
wa@2aosopsat ure bel ow 400 0C, and control | i ng CcPOT/ES100410142430
condi tions such that the crude product has a total
or BERARHlinefearth kithd]l sAB{ & one dPchodd K@hhibaciad rc;r bnitRE& theﬂle and

nmetal salts of organic acids of at nost 90% of th
the gBisledped laving, kel grament grudedecd], altetal dontsntef alhalnmc*al,,and alkaline-

ar-gan d de feed
corfh AR i VPR R R S0BD it Bt gt ome of he
cataﬂ?stt@is obtaindBié BY: coalbiiin®h s@F@anith &6 GtSmére nikedls Fidh€flumn 6 of
ASTM Met hod D1318. The invention al so provides a
the ﬁéﬂﬁ@e TgblepprsRicnerg camppuieis o oBel otmoredpetplsifiaing golumn 6 of the
ts t
P RALTGHL W G900 e 08000 JRC RS
catqjysl dbydteaumpmmrswr&" thaer m@ly@ﬁmquireseﬁceaoﬂ ong bk ehcm Qﬁllﬂfre

at. 25 0C and, 0. 101 MPa, crude feed havi.ng
coniginipg SPMPPYRAs ééﬁanpeaatwb& o981 (Eeand Gﬁlﬂté?Hln&)FOfﬁ@Ctmg

con'dﬁﬁﬁqg chIptggtqge %ﬁ@?rodﬁ%a@ta thiaP&ntAp Sf ﬁf(alLHl%ta‘f %ﬁ aYksain?ie earth

i s obtaina Inlng a supp or
metab timhetdl sdts C(f@irgamm &idsfoftah moﬁié}(]%) df the Teaditent, of(aﬂellloﬁetal and

re c nds _of one or nore | s fro nn 6 of
ek e s T e Eragi oAt P R DGAEILS 8 SR (5 bRGizbCaptent of
alk&lpdnetay sid RIQEHE-SAE maiR if feHl Qegtstdf Or&@iAcydlis B¥termined by
heating the catal yst precursor in the presence of one

ASEM Misthodd 18y contalnlng conpounds at a tenperature

bel oot roI contactin ond

< ucrﬁmil ﬁlg?nt%oﬁ als%r})r v1 esrab e é]tog %ggro UGIhg 4-98 comprlslng
contetihg Atk fedd wWitls bn@&%lé’ffe data®y sty 16 YddRce 8 Eﬁtﬁrﬂro&fct tHAeincludes

crude feed, wherein NN/V/Fe content is as determ ned

- the gpdagradueh vvhsEripBiroRudemredychiseniquishmartyrs a5 2oV ded 0401 MPa,

the Ehidd ?eé&lq{m%' gér%lrfaég g¥ L‘lgqu S&Qr a gﬁﬁ% FNOIN /ﬁ ELOAE: qf at least.0.00002

conposi tion: roca
grams,zoid|ait i'egstrca)n@é thobi catal yskits Iobtauiabte\f@'emlﬁﬁmﬁ@ aadmﬁp&fﬁ 0v1ﬂhQ)ne or

rans of hydrocarbons
mowwalé%f?a?w&f) %ﬁé@ ﬁF@?C?IF ﬁa‘?lﬁowek%m%% ROMBeYNYE 0 ARE or more
metaBGrdd Rlunth é@ﬁth'é@@no@it: T'aBﬁ:S&r Bi0Qds GeRTB 1 roduce a catalyst
hydrocarbons with a l'ing range distribution betwee
precglzsqpro@daﬂqun@g(jh@@t@lyst(byiﬁatlrlgithcp camldstgnecalrmr in therpré&ence of one
ess .t han rans, o
or eGPt P BB 00 R i popeoting
conﬁbﬁ@g porelitiche Such mauﬁe cﬁﬁﬁ?ﬁﬂu&ﬂ 191 ah@Ml ROV/REon8hebF &fmost
opposition: at least 0.0 ﬁrams of sul fur, as

90%1@? BediAEe sontammiithasrrdifeed ydmprein Nif Vi Be gorent igjasdrtermined

+ eterm ned by ASTM Met hod D5307, and the
l”“%%ng%%@?ﬁg%ﬁﬁgg a weight ratio of MCR content to C5

as pited itesreion aisotpeowidesfa atidd @agiositioh hawhg! i gradih¥ crude
content is aQs: &et erm gﬁd by ASTM Met hod D4530, and C5
Comé’QEJ‘HSPt"’éﬁ%t Bt &3psio &@O%P@PW%@ PRANZ PGP NistmRsgion

beti 2B ®E. o TR 26‘0"’@‘2&'001"(‘)1 %PQ RV FARA a1H§ Bpfri:}?irgéarbons with a

produci ng a crude product’, conpr i SI
boiloyardegd @etdlbuilmhbatweem%m andcI0AICya 1031 0t M Pa;adl waet (8001 grams
of hyg ocarbgquso \gw boﬂmg rélﬁ’]g% & sdcrelgution between 320 °C and 650 °C at 0.101
MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.
The invention also provides a crude composition having, per gram of composition:

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

condensable at 25 0C and 0. 101 MPa, the crude feed a
woBRsoesent of at | east 0.001 grams per gram PET/TR200€042430

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

restovie, SRR B RYPPOVIEHhYE msom 6@ thd W Rpd¥RIoA s va&g%ht ratio

Columm 6 of the Periodic Table, one or nore conpou
of MiCR pentent torbis @spheltenies contemh onﬁ@t least 165,0fherdie MER icoutient is as

o1 b EASTGHIER el L o B0 E A B inen

AS(IMMejﬁdd]pnmmrsor in the presence of one or nore
sul fur containi ng conpounds at a tenperature bel ow 500

oC; Themventien #59 Pioyidednmeshadaf peshvging aoydesprofucthepmprising:

n f 90%
col B GEAAEAIOURE 25, AT AP0L s IRl s
thelcmﬁq)rd@kﬂ(rjmdﬁad th)@/(;]ré&d‘eﬁbi}oﬂ@dt Hagéb:ﬁéﬁéﬁ@le aTQg °C raM@gtIIO‘P MPa, the
O provlides a thod o roaucing a cr e r oduct
Cmg‘b ?ﬁ?é adylfyd cangat gg%tul??@t %nga@mr@é grag eheraetesd. angableast one

of t‘ﬁ@EQtlaM@{s% bQafh l{) Ccdinti ‘n@la s ég&g v og 8@?5{ fgl%&! H&R ddis

crude “product, elnt e-cru
Cohl(md@ nEthb[Periadic Z&bIéComrm‘ riort @dmivPandstdfene orsiere metdlsdrom

t .of, t.0.00 f d
CoRat SEiRG Tsiotis Jebleomiam irer Rt db yEbcHA HHg PRI and
forSihethd csthF y‘sg%t hé!t'f‘ing\"tﬁeh:a?al}FFE3 Qi'e%ﬁ‘rs&ol'iﬁhéjt)ﬁﬁ@fcg B¥ bﬂlﬂij@r more sulfur

range from 180 A" with at least 60% o
contaniag capbendsoft aﬁ@nmatuw hehev pov eCsimdesodirstling borthcing

corifySudh 861 B TRt Py pL RS PR AR
contiatt ef thenteadd e W VR MORI cb¥tefds adddereRRdd 1B} ABTBI Method
contacting conditions such that the crude product has

D4%3Q\/CR of at nost 90% of the MCR of the crude feed,
wh i 530.  The.
R U S e
conpeeting laa;mdeffe@cbwrth $hé¢ doMoreadatabyssd toGrolide gﬁaﬁlspr@ﬂuct that includes
. 0X ned by ASTM Met hod, E385; nos
the GG PRV o8 e pged%fwﬁ@ablsw FEHAILR A BHMPs, the

8474 a MO Rhteh €864t 18s1%.06 BB R e fFeed,
O AR BrrhEgR (o Y pef B3R bITrudiced, apd at leastone

of the eathlysts having agpercsrpdistiibirtdon Witk pmigdiguerorgdiametd in a range from

Il 4
70 SR BT ety el el e e espt piey HoBe 8% gizgistgpution
havmg 4 pore dagndletwithith s & bythdmEW avgiohodiatditB 4vheddin Rgﬁztsme
04 grans of basic nitr ?\gegcgc? as determ ned by

dlstml%@uw@z goermiged by ANTN hRE2%% apd g¢rawéhng contacting

oL 0 ROE, 0 S5 SRR

feed)Gﬁrkrelﬂ'ﬂ\,éCRnyes”ﬂdtﬁmnaddS@ AS$DMV Method I2I580e conposi tion
hav gram of _conposition:  at |east 0.001 grams
i et tlogsa@é%revlﬁ?%?eav%cmtmh@wgmgnam composition:

at rﬁc%@@ oo ?an%r (ﬁr[ﬁ(%rgén b &3l Gne Sy ﬂgtfﬁffa M @SSAQ st 0.003

Met hod the conposi i1 on ving a
gramaof sulbifr, mtelmm’l@lhy ATV ethplh B4R Db end at)retx:& l®t3 glfam’sfof residue,

as cfe%%%gnegi'b?’Am I\t/IQt%og %@98% tion having

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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a TAN of at nost 0.5, wherein TAN is as determ ned by

ASTM Met hod D664, weight of MCRis as determ ned by
WAIDModMeshod D4530, and wei ght of C5 asphal t enkGT/S2084042430

determ ned by ASTM Met hod D2007. In sone enbodi nents,

detérﬁﬁnéJW}eﬁlETQ/PI\@lﬂﬁﬂ IS ARBthe LOmMPOTRONRLS aof“AW drlat A8 0.5, as
or nore of the methods or conpositions according to

deternencrd]b/seASﬂthe&mqld%@eed that: (a) has not been

ot ST Pt b ik B po R AL e pbe i Gabosiion:

at 1630V 00 # graaidChlsUHuG by daeianed BRaSatv Mulisdd 10409495:08%t 00 grams
such conponents_ per % am of crude feed; (c) conprises
P

of rﬁgldma@adbt@mme@b Maghod B9 H1Y; Bad the campositipmbaviaggaveight

ratlg 'oﬂ\/fdl}g 8 tgﬂ glﬁf)}ga?t r\}égﬁﬁ%agoféa%} arlgﬂgf‘ar?%dg% }8)31[6):[1 having

a TNFBof A nhm O |5 D@fhérafngANI isty ddethiinsd leABERNM2MIIAS AN Geight of
300 OC at 0.101 MPa, a boiling range. distribution

M%tsméﬁte%@eééyaﬁﬂ Madethes RASE), pnd Wetshtt of Geiasphpléanes i
maigyeen 400 0C and 650 OC at 0.101
detiﬁg@(%&ggzwmﬁgwgr am\oﬁf crude feed, at least: 0.001
g r aimssoafe dmy:djdunerrthm]n&rﬂvamdmgam Ihomldesngn canigieation with one or
di s |bu nbelowlOOOC MPa,. 0.0
Moy At %%%ﬂmfaﬂlgnsa?qqﬂﬁag Foul én‘ﬁ‘infsl%ucb‘}?% fg‘?ﬁ“hat ?a) has
not l%&rY‘ﬁ@aﬁed‘-Qloa Igﬁné@ddlggl@ed) Qndﬁ)r @acjei%iliaﬁ‘?@stﬂ%do% 1d§ 88Hp&ents
hydr ocarbons having a [1ng range "distribution
haviyg averahorP@@N LT ahove 45camd ®1® atdofetd hawdq:asoo 0 @angy efrmmclof

dr ocar bons vi a, bailing. ran distri but
conf iR RS 8 (B oS B RO g q which have:
a b@liagFangt diyrekeeabeRMs13Tend Ad. B0 1DRIPk] ATBbiliad\E@8ge distribution
di stribution between 400 0C and 650 OC at 0.101 MPa;

betyegn K8 Garndidg0oTC 2it0.]1 W dPap hoiling rapge distriputon betwepn 300 °C and

300 A% {d100He. Fodifin? el nftidiib?peleol 380 46 o i 464 9 Bec 101
MPWPaid E(@Ihﬁ:g)fﬁ]ﬁge dngibutiok ebtweeano@ P O end 680 1T ain. 1 thPha(ﬁ) has,
i / V/ Fe per gramo

at | e 00 ns._of tot
per graggya ?%‘éﬁl feeg 3t%%h®r90§&gm§ap%ﬁ?'ow‘aorw%§§V1aga| eaglg range
dlsthQQ&il‘t()cg%S@m@O de! aQOQ@l %PAT'@ (f@fl oSathd oF hy@%caﬂfoﬂg}xﬁ’&flg%ﬁ B?ﬁmg

has at | east grams of’ VGO per
rangg dld@lbnbejdbethm H0 AT alhde&(m °G£)aﬂ0 to lav@aph.00 ]eglanlm @f ppdrocarbons

o2l o P 2TB0) S EL 4T LA o g

of }@/Gﬁ)c@fboﬁ@h@w@% 8 8biling e gd HistIRRioAbefded FBhRelndaoeactano.101
metal salts o one or_ nore organic aCIdS or m xtures

MPeraddbf0l grams ebhyshpersbonsthayimggrbosling rzmgﬁ;dlgtaubun@f begyyeen 400 °C
and%%@a’@ 4t Oalﬁl%PQrtgf s a(’PAN%?gPLr %s‘cf%sl a leas“? %?0 1n a ra{x%e from 0.3

arseni ¢ sal't organi ¢ aci "h’sone e

to 20he.4ite\ endri (htosd; SO Has 91\1 i bollihgguiririofiat legs 204) P@ aﬂ@l@Ol MPa;
or nmpre of the methods, or conpositions accord

(2) eorBPILYey Sikeb vanadiyyand ey (hhhas 3t deagift 87408 Bran,g hotal NirviFe

t I
pr YEER 950RA0L ARSI O 1 LAk 05 s o
sulﬁmpﬂrg:rammf ahslo fprdo i) des at least 6OFDigrans @iV @GDtper graen off crude feed;

nor e. of t met hods. or _conposition ccording to the
() HER gbletTt Stk RO et Py e R o Biers s
conﬂi’i‘tﬁngg éﬁ%%ﬁrb@@st ﬁg%ﬁﬁ% or horPAIRAVAR R sAIRFon® 6PV orE AL acids,
i ncl udes e cru
one or more alkaline-earth metal salts of one or more organic acids, or mixtures thereof’
(o) comprises at least one zinc salt of an organic acid; and/or (p) comprises at least one

arsenic salt of an organic acid.
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product in which the crude feed and crude product both
have a C5 asphaltenes content and a MCR content, and:
w@ 2)05a638m of a crude feed C5 asphal t enes contROIL/US20M4/042430
crude feed MCR content is S, a sumof a crude product
S asRiAd LAPSENRAR! BRnRAHoRaRE PRRIRE qg‘é@ﬁlbﬁ‘{f;ﬁoﬁ W‘ﬁa%% or
is S, and contactlng conditions are contro such
moréef the'metlodstor no@pos;@%mcadlrmtd tegrinydsitionherudofeed tat g

condj t.ions are co ed such that i.ght ratiq of
oo Ele By RRioRinE R BhA 8 BBl HRFe vt e fofa crude.
c 0 ntremm@émb&ﬁmém dide RERAHGH als§ plovidsiBREMbIHaAth Witk dn€ or
or 1.3 t0 1.9, In sonme enbodlnents the i nvention
moa¢ g%thp mesihafisor cpmpeshonsReEoTdmaip the iBvntion, amethodfof congacting a

ruﬁg g&%%ltﬁ) Bnecé’r“{ﬁ&%' cg{ag%é S tﬁ%g(ﬁc{uQE g(?tgl gprsjl]l?ct LY § ﬁ%d%s thg)crude

rogen Ssource, ogen SOUI‘C

pr(glaStQﬁl!bﬁnc}( e ch)tﬂﬁb@ﬂthcﬁr&ﬁde ﬁl@)iud’ﬂbbﬂﬂfa@e a(@)asphaieies content and
dr ocar bons; inert gas; and/or (f) mxtures

a M%Brcement ppd: iéh%s@i’rﬁﬁél erdafeed Gypsphalivaen qoptenaprderude feed MCR
corﬁéﬁ\{é gea?‘ surh B & Ok %dugpc%%ﬂ%ﬁ)éﬁ%s ?Jnt%lﬂ Lfd 8f rlfdlg%roduct MCR

thods or conposi |ons acc &'y Avent ron,
comtthml’ ahd combetotg dogdimions mde:oﬁedthd\mutlhthanﬁ’ Blat rm|31e99% of S;
sts to roduce a total t hat cludes th
an(@%@i Bsr coataet hefendonsafecaiisled %@dhfr@ %%ahtare%afs 2 MGR
cmﬁ@rﬁtc@@ﬁé QYaZpRaudhat &%sﬁ&lt@ﬁes%ﬁﬁh@&f th®ce BEJRBAS 6 a range
facility. In sone enbodinents, the invention also
ﬁDperﬁ@é@ of h3¢oh9i nati on with one or nore of the

ods or onsa cording tp t.he i tion

ot BoseesmbaiReRt.bE RsARERIEh By B ok DR PR o
modé ome enctladddloy Sbpbditibiterchsrai@ns ehedhvehtidasa RO &N sBurce, in

scﬁpdrogen source and controlling contactlng conditi ons
wh yripgen spre ipde) gasepusa(dydivgsn ByrdfDgerthansutd dighbo

800 nornmal cubic

hy%@?%ﬁé é&ﬂéggg éwﬁﬂgﬂgggﬁgégéﬂgg%ger cubi c nmeter of

cr uﬁf:‘scfrﬁeaefnb@htnaﬁﬁs,eﬂﬂe \wvichtiomals@proviles, intombihation with one or

catal ysts; (b) the selected rate of net hydro .
m%ﬁp?ﬁﬁbas medhqds 9f FOMPRIIRF AFSPTgingdo thegnysntign, %ms%gﬁ pEcetacting a
cruldB GNP GS bﬁﬁ%%ﬁ’e J(s?s)tog)?&iu'ééﬁ Cotf chYLfi? ﬁﬁ?ﬁcﬂﬁ%@ﬁx@ crude

I's such that the crude product has AN of less than
produd, winneintthecrngel fesd encanpaciddeniasohsiing rane that isemomdoupled to an

dr upt ake that will cause substantial phase
Oﬂ@%ﬁggquSh bet ween the crude feed and the total

pr ogsdmdlethbsImeRidt 186 invehon 416€po0ldRE tif domBin8tiéd with one or
hydr ogen uptake is in a range from 1-30 or 1-80 nor nal

mogg b the methads op fompesitignsrase@Aingde t}@enmlonmm@thnét@ﬁ cesfiprises
| |
o8 ISR LN 1R UL UL LORLY  RRERLE T o flaie

hydregeat soilﬁcefhna coﬁfrol&hg gosthictit@ donditiohd Juch thdr () akatio of a gaseous
c@r essure of the gas and/or the_hydrogen source is
hydaes %ﬂur@&oalaﬁqrﬁge fesf g tagge fml S8 Wdermak quky meters of gaseous

hyc?rlsgﬁfﬁ%ér u&lr bdbit Tefer'o?RERL LT foﬁgaﬁég QiftCone /rtn‘PJrQ bf the catalysts:

y space velocity o as an
(b) hiyisebeptad mwfaet h}ﬁirogenalptakege cdntmﬂiedi)bjt vaQidy alpal“aaiid)ressure of
ot.al pressur t he.gas and/or the hydrogen sour
the e ST S OB BHORPID A s G B Crpiebigaec has
TAggﬂf;] 1te§ésrth§}go g}’ﬁﬁt‘{’ﬂ@ﬂy&%’é’nc@télé ié Rs@hdh hREhbAR JtMSbrokén uptake
that will cause substantial phase separation between the crude feed and the total product
during contact; (d) the selected rate of hydrogen uptake is in a range from 1-30 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (e) the liquid
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the crude feed; (i) the crude product has a H C of
70-130% of a H C of the crude feed; (j) hydrogen

wa@piodke3ddy the crude feed is at nost 80 and/ or PCTIUS2004/042430
range from1- 80 or 1-50 normal cubic neters of

hOLHV}ds'éﬁG@ﬁelﬁﬁfy STBHs G e Hytirdzed 96urb &Rt 1daky) 1 1110E of Ieaggs b, or

ct., has a total N /V/Fe content of at nost
at rﬁ@woéo%ﬂ aipagtal prpssurg obthefzas pred/og the/h}f@og@nmme 1efcomttuéled

cof LS8 f R0 AP PREON T 100 SR Wt

howtyugacd egdcity othé bas ﬁfd%bi&h@hﬁﬂblg‘én %a@e s M@aﬁg@frﬁﬂﬁo RO K,
70-130% or 90-1 10% of the VGO content of the crude

andt tokad prespire ohtheggag @ad/pr By froger seureeisiin asangsfrasmi .0630 MPa; (h)
o PR TR R UL eSL UERRN0 e Rl B o

therongle BEPY) alte dfméds pﬁﬂ%t It afStofF09130%98 o HIC 40 cﬁfdefl'éed )
st 10% ygen content of the crude feed;

%@otﬁ leiise 5 2 o3 0gos it 2 s e 1- $ﬁe@r -50
norﬁﬁ@' c@ﬁlgﬁle&é?é%oﬁﬁs'?&rb PR bubit R cRlor 38116, B0 B8 AR Broduct has o

aci ds of at nost % at nost
totg] ANa/ &b a cementaff aahioat 90%;3:‘1‘[ ahgst 5004, @l & aldshBd% aff the W#V Ale,content
s of or aci n the e feed: )
of ¥ sk Fosef B b U G iR Al ot 0mt ST Fe 18 of the

sulfu@ @&ﬁteﬂt ofithd Erhdé h@dc% e BRQAE 5?6du9@§as% W66 RatehY oi&ﬁO 130% or
37.8 0C of at nost % at nost 50% or at npst of

90- ﬂHM\ﬂfﬁ@o%GQ/ccmfcertt If-?éth@rcﬂldi@ feeds dn)ethe grmde pﬂﬁ,‘llCT(lsa)S atrhﬂdue content
o B B 5O PR B PR By P v

an @{ygdm ebntbﬁ?ofand@t\gbw ahodTT8%, WHost B0V RS MoSOF s, & atBSE 10%
% at nobst 20% or. at nost 10% of the TAN of the

of tg‘? p¥eepsanterhef the crude deqdafi)dhe ¢ruds prodedt hesa total coptent of alkali
0]
mefaf o Eikaftfic PartlPmc i et T AU SHRORATILE pnck 0%, ot most
50 /ﬁm'relt ofost H¥% mﬁtﬂvadmtant of:aihzﬂomletal ang akaling-elirtigmel, il éetal salts
i nventi. contactlng a crude

. nmet.h that co
of R A i e S e (0 42V ¢ 6T BA A8 e R higeoniacing, is a
leaéﬁ Q % &G Hh\GusLPpddhias atv%cﬁﬁﬂiucﬁ @7 3 @(ﬁta@ H'gosp%"/% r Q3 5(%%, or

gen contalnlng COﬁpOUﬂ s’in which a content
at ns,cél: @Yoed tlasr yjserisity o fhgemudedivpbatridss 1G (s)etkﬂfumade ;smdhcultaaan API

a1 1 BB DS D LG, R 8 ) R

TANQ&” aC OPI020%4, 2imdsh 09| fanést 30%y S8Rokt Q0YRbNAtHost 10%, of the
onpounds conprises a metal salt of a carboxylic acid;

TA]Z*Td)f thi crpdatoed gad/og mﬁ)@aa@fr@m ¢ origami @ texyen 0.05 to 0.1.
O M3l UhHHAIRAN dFe HOMRISED ARl B Lot RhAl G Pl o or

a Carboxy I C acl Teast dne oun
momtrog al;na metﬂmghgeﬂcoamttsftmm la@po&?ﬂ@m.lﬂhd gnveﬁilmﬂ{ Ia&ﬁéﬂé@that comprises
aline-earth metal salt of a carboxylic aci (e)
confieiia i 26%%% QRRIOGRORIBIabS A COBYPee cortinaongitions to
red&.‘é RIS 0 LS TRAIL %%? &h Jﬁ%a%m% @éﬁl}é&fndg nP\%ﬁi‘EHXQég h ?oﬁgﬁt%f
wherein the metal conprises I nore neta
selecstl igmganioxyfgen kempPewndods wdlieddl sach thi) the keude rpuoﬂsucphaschnmygen

b I
confR 0t S0 OB G DS 18RS compound
of tlﬁ@cﬁthﬁE BRI @neRiThA kHhPOLRAS G8Rphses ATRAMNER of B chibBxylic acid;
crude fee and/or (g) at |east one of the oxygen

(c) ddeashond cmgnmné ofi Hiborganie preygen uwama@otoumognmwrfsem
alkarllqg&léps%ﬂl ocf a%%r nylc ac1cr1] (%?atqgé)l(SY lorlleg: co%r?pnotu?lld r(])lfﬁ% org ?cp B)gygen

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; (e) at
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oxygen conpounds. In sone enbodi nents, the invention
al so provides, in conbination with one or nore of the
Woretsoe®3or conpositions according to the i nverCT/U82008042430
nmet hod that conprises contacting a crude feed with one
leaﬁrongQBﬁpG%@bﬁ’tﬁE %r%aﬁld’\&'y%@n c&rﬁﬁmfd@%oﬁ{ﬁéﬁﬁds“ c%ﬁﬂ)ris& a metal salt of
contacted wth east ‘one of the catalysts at
a canbﬁsxhctmeﬂmm éhef metabownprisps @mmamoxengetals fns @okunm 12 of the
and, the. contact i are . . .
et i TR E s A B e 8ﬁ{1%%f?rﬁaxxlsﬁaa}amﬁ grganic

corhforids beashosi 909 o B¥RntEMAT nbhR afR& PIdcsifRhias bl
temperature; (b) the crude feed is contacted wt

cormpeitngg inthgcrugderieeds andpn f g leastoma o thegndicen eontainiag chmpounds
n 0 |
in t é rcr%ledga 1t roglgg%{aq Qgrp n%@%tﬁglgl{: H%c ‘gﬂlg %?rng?lllc coglfalrlug% g{gamc
oxy%@n@&nb@m&fs than the tenperature of the second uptake
condi tion; c& the crude feed is contacted with at
| eakt sospfecrBPOdiments g iRNepton plse Provides, insepdingtion @ith one or
mol bt BB o O B Boh oG RIS L FTRR, B 3 cpporises
corftaatmp acondeafetd mathtonepe natrel Ca&alysts at Wlm:ht (a2 e o(BlﬁZiel foweis contacted
. hap the s cond ont act | ng er atLi W dr.ogen
Wltga'lg cast (ﬁ]@ﬁ Msfi irshierp fo cgye o8 Hn%gsa second
tenpRrAGREARE B cgﬁtﬁé‘[ﬁ% SRBERAS alrég;onﬁ@l@ed {h BRR %@qirgtr&macung
conditions are also controlled such that the crude
tenfr@mur@ps aildeast 30 °Cdawtr thapthetseamdabntahéngyempeatwd, (b) the crude

dro e cr def ed, is contacted wth first
el L R M e S s gk pihep dgbecond
hyd@bger ijftalfd dontlitoal Md/ht difiBuRivbfithd filsthptakd @RdRioadsstleast 30
and wherein the initial crude product has a TAN of at

°C layeqr thaynthe terppraatypeighe sasend ppfake ¢adiionafr theontdefepdip
cox?éctécp@lth Q{ lteéﬁlong T'gn% c%{agﬂsﬁcz}t a%ﬁ‘gt tEH? RftrO 1 0%8 %g%g{uactmg ata
uct, Recfu e produc
sechad tempEANnef ammt thmasﬁta&ﬂﬂg) @)fndititbﬂs drdNoafrollddesutin tHal‘ e first
crude product; ) cont actf&ng i.s perforned in

cor%%%sé%mbeéaweelé grost 14) “Celomenthap g gego SRR mpegue: (0
hy®0sH BkiiHgeRfed @Lﬂﬁ{c%od'ontz{ch)l A N gag gsdge'nérated durlng

contacted w th an additional’ catal yst sequent
contantingcandihe honth@tlrgm@ndmonmle alsatcahyelﬂe;i such )haotle cmde feed

t St di t al t h .
g NPty 8‘1& B3 cPetr i iRt F bR Red i roptitTed pih
first Bl RcEREORRYSS amt] EfUHAL Bf ﬁfék‘:’f’lﬁkﬁ féétb&ﬁﬂ&i@ ikt E&alyst forms an
contact with the vanadi um cat al yst; (k) hydrogen’is

initged ﬁ@fdstpé@riv@t apd pereeein thegnitigherade pr@dgqt g ar’f@\rNraf atauast 0% of
f
the r?iEAh@ I'lldﬁlg ui%é& a{Eﬁ cg{ltagtin&éfl{gee 1n1t?eﬁ crud(e LP)a c}ﬁg rgietlﬂg second

gener a e con e Cr

cat@l{s)s’ttfaﬂﬁﬁﬂcrwdé broﬁlﬂlc’@dﬂd twheresl the aiualle y8dducthhdshel AN en@est 90%
of a_gas_and at |east aportion of the generated
of hy 3P0y

ehthe apitiak sadepriofductt i(@roatsting isqsionped iy asgacked bed
re:a%}I Pt(ﬁpédn?é%u g?%érﬂﬁﬁlea if LIP%L@[BE&??T(QI%QC’[PIS (h @heacrucge feed is

rection s counter to t OW 0
corftaéa] witlbl amaddhtmnaifcaﬂal}et gbsajuahted cbmdcngﬂamme(orr): ot i‘mre catalysts

crude feed s cqntacted tha ana m C
() $1e Qmog L SR e G {18 Sl Je b e Bhragted witn
an &ﬁﬁt%rﬁéﬁ tat8llystBn IRCHRENLEBPS ﬁ?&rﬁé soﬁm sh’ﬂsaeqﬁé}ﬁ YRESHAD with the

conditions are controll ed suc at the first
vanadivpeeaialyste(k) hiydtoger isgen8@ted@t b catein 4 frmge fioe 586 onanal cubic

me%&s:‘é) g%ﬁélﬁ rér?ét?rhog)cruc}/edflé @?B h%‘ Sogier? is %ng%%td%rmg He c%ntacting, the

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

w0 b@sadi®e i onal catal yst uptakes at | east a poPCT/082004/042430
t he generated hydrogen; and/or (o) the crude feed is

poSieR ot bﬁt&ﬂﬁ\}cﬁé‘é&daﬂd thB cantadth donBfidhs 8taloYdhirélied such
a secon nperature, and the contacting conditions

thajp élowpﬁth@ gaSeld in @ direetingt thetis cewerid tlneeﬂm phthgreaudedeet and a
ﬂolveo%‘%ﬁed éeﬁl%reltq%i %%‘#‘8? n?mg g‘t‘ Rk P1s ot r?o%eg te% ﬁagxaglum catalyst

rovi one or

at anﬁtsln fiSpeRitueidGabidgaasl et bel badtidul thelybiwt @rtéddd terBperature,
met hod that conprises contacting a crude feed with one

anytheipgpiaciing facprgdétﬂ@&aﬁe GToHed w)h thifdhe frsh foppergtareds at least 30 °C
C

lo&éfﬁﬂaﬁ{thg ge(ﬁ)?% zérgﬁ%?nﬁgég (ﬁ)l'}?ydg(?#%ﬁgag is. %lera{zeﬁr%ﬁlgﬁ% %r%tg.]&mg, the
crudx |fekel is rmgaﬁsdl withaii adéitional aukatysrmd thheneating Coditihe are

cat al yst orted at al yst and the support is
co Eﬂ»@ééucf( byt g adsibongFaialy He SiasseROTEAN Qe epRsaed

i

hy%ggéﬂé %ﬁ%/ 8} Ek@ ﬂrl)%] Iezglrdp ?é;éa 815 F@arcﬁlfzegltﬁ? ggntgéte?wﬁtﬁ'mgaé’ﬁlpﬁeﬁ catalyst at
a st@ad tteropeaivie, thé thratoatagiing corslitns|acasint®116d yehrthat the second
; and/ or é at Isgét one of the catalysts is in a fixed
er’i’f?&atﬂ"re PUEPSLAE the crude feed. In some

embodidROEBbodiiRntsniRHhVeARoA RS pRIAYdsIRoonibination with one or

conbination with one or nore of the nethods or
mozpphibs imdtierts casempasitigns ascetdeng tavleninventionaa metheddhatisamprises

d d
corﬁg r I S%%ﬁde"{%%& I%gglls r}%oo% ér(l:ogu & %{gt% n \Mlhg/g[ &{)] ghe cag:ggsé 53 Sélaported

caté:l@ztstainkd&he Suppartishiprived dlmeal siliyg tsﬂﬁ:ﬁdilmﬂxﬂa SitpEemtoxde,
. catalyst_or bulk netal catal yst: é conprises one or
ZiTgaspgn ﬁétdgr DagRSHITKIdENY rsmitge%@elteﬁ (Pethe sefplystiagisapported

cat%gﬁtua‘?lﬁ tﬂgg%@gg[gp?ﬁﬁq% e(r ) o Igfabilm)(h@r &fﬁ@ ? s dd agﬁitlonal catalyst

that hayt@eh hefthijeatvasit ap@npgamm aifove 40aP@ ptior mtsulf&ﬁsdnon (d) a life of

o R PR TS TSP 008 e, MR Pl S S i n

ﬁxE&BécP&i‘s@uxﬁ@Bhr?theQﬁﬁ‘de%edmre conpounds of one or nore
metals from Colums 5-10 of the Periodic Table, or

m xfugasee tmbwbm‘entS( &y inventon sles pm’vede@rmrmn@lmm lwdth one or

6-10 of..t he Per Tabl one
oL SITBERAIR o8 a b el P Siop h efiog Rl Bomprises
coﬁtmmgardra@a feed @litheone @t nior¥ tathsts{ N €da80drie dfdlle G@AL isSLS
one or nore netals from Columms 7-10 of the Periodic

SuppEP® catalyst Qira hrdk metad ﬁpfama@ddhe srpored pasrlastas bylkgnetal
cat%l&gt?gagg;t)hﬁ?‘g?e onleQ)r%]éC}rE ?rfeg%?g (%:1 %ﬂ?? 80 oqrihen@’éfoﬂ{ceﬁable one
or Ao hidu6ds af@neasr nﬁblﬁ @ﬂetﬂs &og‘r Gdilarrmé 5- l@mzf tber Parivide: Table, or
rretalsfro |l ums 7-10 of the Per i.C Table one or
FHBFeS CResFfo (-Gt BN o calibrab Freas) R 0p019-6
graﬁfs 580y 0db 8 fah! 6F: oRE omnﬁé&ﬁgtﬁlstﬂlﬁ’ﬁ éefumrfsfS)-}O o%the Periodic
conprises one or nore netals from Colums 5-6 of the
Talieyangdir endkalsbmpownts af oneror mocompialsfasn Columme 5t 0 afthe Periodic
rom. Co S 5-6.0f the Periodic_.Table, or
el Pt PO (kPR GSn RS ORECHuESP §-10 of the
Peﬁdcﬁ’é“l’ £31k UsHR d? nidre tHRpERIds Qb JARLR mOAR Rm @Bfu?nns 6-10 of the
corrpounds of one or nore nmetals from Col um t he
Periodic Table, or mixtures thereof; (d) comprises one or more metals from Columns 7-10
of the Periodic Table, one or more compounds of one or more metals from Columns 7-10

of the Periodic Table, or mixtures thereof; (e) has, per gram of catalyst, from 0.0001-0.6
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Periodic Table, or m xtures thereof; (h) has, per gram
of catalyst, at |east 0.0001 grans, from 0.0001-0.6
w@e@s®e3982 001- 0. 3 grans, 0.005-0.1 granms, or OPOWLUS2008042430
grans of: one or nore netals from Colum 5 of the
grafs bk 9@0“2 OTﬁgllaﬁqs dHNEneMr M%&Qmﬁ{@ﬁuﬁfns 90R) (ﬁfth@pér‘f‘odlc
nmetals fromm Colum 5 of the Periodic Table,
Tabié, one vemorhermepdynds bf owoerpmoreasetals dropr Cnhmms ﬁel(mfgthe Periodic
rom Col unm, 6 of .the Periodic Table,
Tablt, 36 BN g (O RMBREES B oF EVFF GIF-COT o CAvGHe S the
PerfoRid P4H1S, ohak @ror®Eorfihrinds @iS oﬁch&f 86fe:méthls FAS CoR@insSLAHT the
of catal’yst, from 0.0001- granms, 0.001-0.3 grans,
Perpdgobatie, pr gnaw@es thergat; Og)omrgmmsm@forme oretatd frennigelams 5 of

the ks%n%cﬁlgg 6 o tglil,%% i ﬁr@gstog’log%%r gir%re&rr;n%ta?s fr%go ohng%S of the

Perfdaid DablE oT@hkﬁlxesqhelﬁwmr}@s peR@FBRbE cdiklystcaniist 6.660 Piems,
or nore netals from Colum 10 of the Periodic Tabl e,

frorg QeD 081 -y Bramse 99 ik 2i@mso B0 2. Ingrpms Rzt 0 1s0-PB grams of: one or

f
R
metals@eskn CoBurg énﬁﬂ&f Periodé: THblemD)r enixmtealtberéasfo ) &ﬁhphma:s bk or

of the Periodic Ta Qr .more conpounds of one or
mogggpgtalidtom §Of egﬂl?rﬁ’?“? icokablg, gnegt MEEH OmpQYpds ofgue or more

metgls)ﬁdiﬁ er?B%?fth dé b dfOTIVId, DE Tri¥RARRThLHERS: eyﬁasgﬁelrg%arﬁ of

conpou vanadi um or m’xtures thereof
catadszﬂmﬁrmmé)sﬂ(}ﬁ)ll ke lgrane 8.001 -Onfb grrms o hp A d sgrais,ifl. €k 8108 gmms of

m xt ures ther C se one or_nor
ome g MRS FoBopaL e G R TP i Hgf compbifhas of one
or 1EOERdtSIE FrofPCYRAGNE BT thePRriflic MAbR: 6&@9@&&@5’&6?&‘& (k) comprises
nmol ybdenum or m xtures thereof; §|‘ has, per gram of

oneqymadry setals fr@m @om@m 10 o the Remodie lemn@ 0p OB Camppuds of one
or n%fe m@!algkt) ] FO ?ir the egoﬁg IT¥1 e&%x?&@?&%&%? (R,coflas per
ures er ; r conpri ses h one or’

gra@%fﬁ@ﬂtb@& fafm DLGG)QSIOGG’lgraﬁfs of000UES glfahsroe’afne c(rsﬁorb atetals from
ram of cata st, from 0.001-0. 3 grans

Coltlmwg@t%f he Beraodis ﬁ%lﬁeortelm@w@ RORBRSIS ﬁégne %mﬁﬁwﬂﬁlﬁmm

r
Colif RAffnd blisSIRLbEEs RRSIELHEREE (F5 ol S b Bhe o
moSaoumouids of vanhdiuPe oi makitore§ disrent; m)eompnsds méckeh loae or more

ratiQ o .th Colum 10 netal. to the lum 6 netal is

confyns St GpiiBRo e ERL W) tohmiis el B ROR cgfpounds of
cob@ﬁ" &%xﬁﬁe@ﬁheie‘&@ (B?édn@ﬂﬁs‘és FRPH Rlen®A Sorf or FRITE cEBPRRIIRES

one or nore elements fromColum 15 of the Periodic
molvbé¢relm,@nr npikiresrthereph édws;; et gyany aécatepiwt igorarh. (¥1-0.3 grams or

froré?)é(ﬁigy(? % gfa%sngn%o%}o(?ﬁ%%%{ng%b&? rnz{mg rnlloé djenl.eim mmaglﬁdes ot mixtures

ther®of; €)@ MPeiseitngdtel B8e 6f MIRY QrEpRABNG Stuhgsten, COMiKTMres thereof;
150f the Periodic Tabl e, or mxtures thereof

(s) horpBrn! caalysh fromnP.0 b@rﬁp@@@é@f GPgskds B?Fo‘?rd(ﬁg\?eé\mgsten
cong%cfﬁ'h&g or n{l%fe%cﬁflereéf( @it a es %Bé g; Qmile rgg:éﬁ‘;fgcglg tc%’lglgg? of the

um na per gram o or (y
Perlddic Datderandbne dreharcahatalis Iﬁl@np@blugrra]’ﬁ affthe Berdddis Table,nwherein the

SO odinents, the i | so pr es,_in )
moBD RN RO GHE b T elt3en b Ry fom §15; () comprises
oneQﬁ'Hﬁ’&% lefelnRUA%s ﬁﬁﬁﬁ‘ﬁcﬁﬁrﬁﬁ 159f %ﬂ%@érf&r\i}gc”lta!bw on@oﬁ%&fé%n%u%ds of

formng a catalyst conprising conbining a support t
oneanenae clopreatstieomlGoluon fl 6 ofithe ReujogiorEabie bamixtures thereof; (v) has,
per gram of catalyst, from 0.00001-0.06 grams of: one or more elements from Column 15

of the Periodic Table, one or more compounds of one or more elements from Column 15
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m xture, wherein the support conprises theta al um na,
and heat treating the theta al um na support/netal
worossos®3at a tenperature of at |east 400 0C, BEMUS2004/042430
further conprising: (a) conbining the support/ et al
of ik P%HB&cW'ané ¥PnBurle® PP @V)%%E}ﬁmrﬁ’sn &3t YR ddth r?wﬁds of
paste; (b) obtaining theta al’'umna by heat treatl
ph(aphmua,a)ramxalrc%ﬂtp@pﬁt(m} lasat mast (. & gsams8oalnE; allanm/a@er gram of

su f th at al | n,sonme enbodi
catfiihe R oA Fed B0 S 2uind R e REVR R G Sttt
mor ¢ &fmd é}ﬁbd'tﬁlhel@t@ Sthe invef e §l|s6 bﬂi%de@ CaQloghbRhitibR Vsﬁﬂheone or
i nvention, a net hod t hat conpri ses contacting a crude

moteefthainethags or mmm@o@aicmrﬂmgsto theninwpntion, 2 h@ﬂpdmé forming a

cat%géteco?né))sr}s{ng?étal mn%o Isglgpd)rfa \ﬁé{l 8&9 §]f r%fgfet he 3&5% 2 a s%nlport/metal

mitt@as wheRirthe 3tipp RESIMPrERs thetddlum@s inPRht Aeatiiy theasta alumina
230 A, at_least 300 A, at nost 230 A at nost 500 A,

supgprt{metal mixige a ¢ mmatueel Al leaggt04€, and fipden gunprising: (a)

B B0 0 A0 B 81 v
(b) dbeifihe thetd Alhininadsy Weat Bathg abimidd af\a tedifiperdtarerofdi kast 800 °C;

ore dianeter; (c). a surface area of at |east 60 n/g,
andler (cygdfurgingbe gatalyst. | east 100n2/ g, at |east 120nm2/g,

at iﬂeﬁﬁﬁe &ﬁ@od?ﬁélgts tﬁE 1ﬂv%ﬁﬁ$ 2190 pf%&s fof‘hﬁo}~I 2888 WithdRe or

n2/g; and (d) unme of e pores O
mogg of tbasteﬂ@)d?. ot nmtgpoamonsaasctrdmg% thm nhg¢ntwn 4 mathtod @hdb commprises

t, | t
contitinde ShocRET R obe QLT FodaNEi HATIOH RO ifalgabution of o
. lea$I€ 0P thel A1 YRS NRIE) QmERAPSSTE HiadtSerdF @It B0 A, At 1A 90 A, at

invention, a nmethod that conprises gont acting_a crude

leagtd8Q Aniat Fasid0ch, aidast 230phortienst 304 wtgncsst 23R Anati reost 500 A; or

~ maﬁﬁg °§0t i8d &) 1GRIRS éfn?%g(?gglzl P80-256 141 §80- 3094, 230-500 A; or

uwnna ZI 1 coni tim oXx

- 60-809 rzig@b)tanl@m 6025 obthertotal tirdbertof@oaghavan gbe rdlam@én wlehm 45 A,

’%a) conpri.ses gamma al um na and/or_delta al um na
35 Ra8r 26y ohihgmeianseasp dametesi (9) 8 suiacs, %eeg?faﬂ%eaétf@g‘ﬁr{ﬁ%ﬁt least .
2 2 2
90 & %nhﬂoarist g?@ PP%S at 185t 19? ggyBngg E:Hﬁg?gtl% %tat ie&‘ﬂ?b?g} R, or at least
22 xmﬁzjgl; argter (@) ph&a]amhmnﬂ af alyafitine pates wif aaleasd 613t an’ad, whienst,0.4

t f f) h t t 0.1
et U e & e Do e L o Stbpoct. I n sone

enbpigi@Ndsbodilents 4e Eﬁdeﬁﬁo@é@@pﬁ"vﬁiéb Oiﬁ%om'bﬁlatlon with one or
conbi nation wWith one or nore of the nethods or

motoefitbe miethnds onewnpetitienstagcardimgita therinventionaa wathadithatrcomprises
con‘fgcgl%g)ésctru&eqaé wgtﬁ)one 0 pog? s?t{p?gﬁ%c? %362(1:’1 at 18 wlfltc £ \F’,M\épté)gga(a)

n pore aneter o

corBpHiRe blumihd) 8ilkd pHREd-alamuiR; tisinign bRk amﬁﬂoﬁfﬁhﬂ@ud@ RighohEum
vanadi um cat al yst has a_pore size, di stribution with a

OXl%mr@HXBJé‘?Séh%rP%@n@Pr wolitg; (peasiprises gampa plugupspandéaglelta
alm%g&gﬁ, gcg) eﬁ%o gFatrl?l)fSSL%%QHI £698409 ,? %rfﬂﬁs 6P§anﬁﬁ£ 518%;1&1] gd) has, per

nore conpounds one or- nore ne
grafir afimu@pdrtiran lastaf.3 plaensRerat ha@lstd) I gh:ln& ofohetﬁra]mhmge'S(e) comprises

reof ; and/or (d g cat al
alpfwe I, 66‘“11“&%‘1% ‘%f gﬁ@ﬁé inarfbria aﬁ%’i“é‘ﬁsorf St (8 has at
mo&f0.1 Eﬁanf’s%ﬂaﬂﬂia%lﬁ'iﬁﬁh%er £im Ssu r?. conpounds of one or

nore netal s from Col 6 of t Peri odic
In some embodiments, the 1nvent10n also provides, in combination with one or

more of the methods or compositions according to the invention, a vanadium catalyst that:

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

i nvention also provides, in conbination with one or
wOore0s/0689394 he et hods or conpositions accor di ngp€DUB1Y64/042430

i nvention, a crude product that has: (a) a TAN from at
a sugii)'i)ﬁ't, thelsuppér@ BdipRing HtDalami cAb s '
. 0.05 to'OPi:)L; _b)pat %mst Olﬁf(l)l%)%ag)(g)%agls %ﬂ%&g{%ﬁtcﬁgbgfiisla%e Size
distpabugipn vetho: medan pere-diametsr afatdeast 6 Apét) abmpribdsonefor more

' ' ram.o rude product; (c), at. nost
me§lS806T SELAS St PORMLS TafbobE 5ot Flrbad s Bt o more
metaldfrom (dhmgroadites Péddtic Palle aormixhites theRsf; bhd8r &) s, per gram

of at |l east one of the catal ysts per gram of

gr ans,
of catalyd. #leastie £01 grmorfe orgeiosPieanetals Trome Cohwmuné phihe Resodic
' j ' i ] n of t .

TabBE et nort BofBORAI DI 008 otk BRI Horloft 6 of g perioaic
Tabbeieoranixmmesthadekfil i metal salts of one or nobre organic
aci ﬁ%o one or_nore tgl kal i ne-earth netal salts of one
or Hoto@oiphedinens; (s InVsation i6e pryidendpeembingtion with.one or

.t ' i.s lithi '
moref AL mlcBRRL PRl BOIR 8l (RlthPerdp, 3 Ll Ploget that has:
(2) aa Mg ifrom atanost Onle fiahs0.081 Q6 £&omrd. @i toded ;@ir firdm 0.05 $O0R; (b) at

TN RN Y T
acidS QIR @Fdrh bOR®I8 BFERIuEH; 1) & thdsDE DAV b Bf NG VIEL ﬁeg%ghﬁ] BF crude

conprises contacting a crude feed wth one or
produzgtsangdderd d) grepienthand grames it Igss Sun @01t grams, afet ledstsona of the
t, the hod further conprising: (a)
cat?%#‘%ﬁenl?%glgt é:méiﬁ%% Ur?&'oduct with a crude that is the

sank sometiniodliméits,fthe MvehGorC A8l BrovRRS ih omBiAtien RAtBREe or
sui table for transporting; (b) conbining the crude _
morg o dhgmethiods oncampppsiians aecqrding fie thed endion cinkfos meone alkali metal
itd EPHR ! : . _Suitabl.e for
salt BT Srap iRy Rlat Qpi OF o, A S Bt gl ffone o more
orgapriodeids,;or amisifunes thekpof inachiclom(a) atrigast bite efrthielalkpli adued is lithium,
.dnto one ar nore disti]late fractions, and producing .
sodip b R Asiumy Eofelp) ot 57t e PE 6 al GBS 6Ttk pgtals is magresium or
calcAiigt il late fractions. In sone enbodi nents, the
invention also provides, in conbination with one or
norla semetebodimnéndsl sheinveatimuoasa prowisles) die oordbingtidrowith ene or

morg, R P d oS BREI s 57 o B TR 23l e B i fdmpriss

contattifig baryde fedinaith 6hc SMRBRY datal {389 toGRERIcE 29StalStblifet that includes
alumna in the support; (c) has at nost 0.1 grans of

a crugespradugtyithe methesd Tusthaneaspprésing étcombining the caudsaaredust with a

[ A [ i ' i teraf, af | east
crodf (5A5 B sl Y R BT P! i85 e
transpparengti (b} carbbihingrthe&rudt pteist wih 3 caii/iigat & thakathe 8sdifferent
urface area of at | east 60 n2/g

0.7 cnB/g; (f) has a e/ |
from,the n&eeggil gq\;%)nﬁga/ l&?n‘f it ]<9nf6’( remenfraciftiesnby) dragtiongting the
r J : [ Qdi o)
B T 0 4SS 0% (R
fractidues, Ped prdilcing lshsportatiomiud foasattidwet @f of thddisita® fra&Rs.

one_or_nor tals _from Colu 5 aof the Periodic .

Tabl 80mg RPgimey ﬂtﬁdﬂﬁ%{ﬁﬁ&;ﬂ%ﬂ%é@%fﬂ SRERRngHOYigh one or
mord bOTHeGALHENS 6t dinpoliRioRehdBHifg HARE FrveRtiodThXhMidRRd catalyst
composition that: (a) has at least 0.3 grams or at least 0.5 grams of theta alumina per gram
of support; (b) comprises delta alumina in the support; (c) has at most 0.1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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thereof; (i) has, per gramof catalyst, from
0. 0001-0.6 grans or from0.001-0.3 grans of: one or
wOoes/06Bumm 5 nmetal s, one or nore Col um 5 nePEl/US2004/042430
conmpounds, or m xtures thereof; (J)conprises one or
of 26 IR ﬁ% &@IVHmihésoiqﬁ n%&%s Bﬁfﬂe%k@sgég%ﬁrbuﬁ&?of at least
or _nore co one or re metal's from Co
0.3 ofn ’ ferve aPlerstddlT cm‘?@b(ﬂshascﬁ surface arceof ehleas60;m Y& 9>r :itd@,st 90 m%/g;

(g) reg @gg fﬁf %ﬁtge #fc’atléo% g?gl 0; 009%8%5 %.Fg%e ﬁg{cgf aoble 6’Hg or more

conﬂfouﬁ@sf 6 R #HorE nidRA18 kroSPOBRKAREY- 10061 thE RENGEE ThPIR! &Ghixtures
(1) conprises vanadi um one or nore conpounds of

thergaf) 4l aomprises pieomers méetalsdisim C@lwnméﬁﬁthesl’@slodlc Table, one or

ybd
moff GRS et AR B o B FOARIE Thofhgramistures
the@6fTIPD has e Eraint BOGHAst, REmI0.000UFERE gfdm"c&qfom 0(00)-0.3 grams of:
conprises cobalt, one or nore co ounds of cobalt, or
ONerArPIQIe Q@lmﬁmals,aﬁmmémrg)c%tm nacsal coPPRENS, ghmixgpres
theﬁgnggg%%ﬁ’?%dﬁ oofr n%rg als ﬁrorr{rﬂlélhff{n%s%iitﬂg i’gr%dm ITQbhs:,odH% or
e I Ment s, e I nvention a roviaes, 1 n

momhip@ahdisﬂdif oMetd? nfure ntal v m @(f)lutdmeﬁ ofthé Bdﬂod)é Table or mixtures
nposi tions accarding to the inyention,

ther@efwﬁ@shqs; off eraaof cptalySt §oma0- PR -B0 semspE r0111 0: %Ql -0 grams of:
onelrnord CoRfith o el ne s i3S Cofhuin S optal Apoliile Of AfRks
themof @) Icomgriseaangmadiust, ohd ot nore doetpomads @Bvah@hand o2 BXtREs

at .101 MPa; t 0.001 |
thefpt, i) Cambrscsaalybagi O armon Creimods FERRL U gr mixtures
thellégf' ghf&ﬂﬁ[&@ tublgSteh,] dHetor @ibrb @Bx\ﬁ?@ﬁhd% 9 t @A r 3R td&s thereof;

MPa; and at | east gr ans hydrocarbons

(0) Wmhn@s lsobalt, wge rampee erspqungs of mbabe@mm@rﬁursgthem@ﬂmd/m ®

0.101 MPa a anms of
con%})g S's,‘e:s mﬁg‘?lr 8ne or ngre doPgoolm(?s oifonﬁ%l%e Lig %lx&r%gggrﬁgf per
gr am s@fnec‘diiﬂiljmﬁmémt@ the ﬁivehﬁﬁﬁils@p@@ﬂdegnﬁ @BmdInaddn Wit e or
0.01 grans of total nitrogen; and/ar (e) has at

mory, GooBeHogrBT ermpestitans APREAInE AR e RYERIOR prafle aang%safon that:
(a) ﬁ&g@?gﬁ SO mdsP1 SR %SFU%OQH Iﬂﬁﬁt()s} of Qtembﬁ\()eln ;(E)tqﬁe,aﬂe? Sram of

provi I'n conbi nation”with oné or nore
conmpishius atdeast 01900 gr&mm&h;almnaﬂwnﬂ gvithem bdiBng range thstrrbuuan

bes S SOTREE L2015 ELLIS5 o905 Ol R SHUAIBLE, oo

leasq loSg1r drimt bpﬁydvb&etfb&ﬁsewﬁﬁg lbanmg%@geqhﬁﬂ‘s&tﬁfn Bhwedt 260 °C and 320

| east” 180 A, " at nost /or in a range from

°C g, 1(8101\4/Ra arebatmt sa\oongmnls’nf m(drc(c@bonwna arimlnmapgﬁr e
dlstln;tfg 1?13) egr«v%%rbg% & 8?& (? at %%L&H%O 2 er attlte]z?st 0%8(’{% grams of

basfl 1§itrbgdiiidr @arh 8 bdﬁgp@mwrﬁ (&h 1RBBee brath bh¢(ﬁn}4(’fsltihn 89eadt 0.001
or 25 A of the median pore dianeter; (c) has a surface

grags @ alead 0. Qle%téms pbptamitgoseat andders(e) hagcil)t Fms0- 0%905a&rams of total
nlckeq %ﬁ& %x?a%ﬂﬁ% I(a&) ?fcc% kg, @ support; and the

corrp Silica, S|I|ca al um na,
t [ t Imioum @mbammems rtae mvaﬂm@xalskemonaimaﬁ iconmmbimatiohe with one or
zeo| and/or m xtures thereof; (e) conpri sgs one

MOffy étwmogs PF SRR SCardinede t}{eHEVqﬁé’PPo%i?rH FagRpsition that
n f

im0, O 30 SN 1008l GRS AT 0 e

distribetieofvithth) mcdna:p posediameter of, anleas 188 t3glasmost 500 A, and/or in a

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

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

w@e005063989 Tabl e, or m xtures thereof; (g) has, PEEUSIOLEM2430
of catalyst, at |east 0.0001 grans of: one or nore

poreC&?AM& withRl A &, 39R€ oP23 Mﬁh&?ﬂe&m pord@hRbtef qEpRM ra@ﬁrface

m xt ures thereof: ( ) onpri ses one, or nore met al s
areafof aﬂea&ulloﬁmnzﬁg at letabtelzoem/g,dnr@t Ileasizl 220 o'l (d} ccrmpreses a support
dy%g ,gs of .one. or. nor.e E go d d
an coppises almingyliRe ity 81ru8?ma ?mH‘Es"XI 6eF“°é’P3’rW oxce,
magﬁésuﬁﬁbﬁidés Yecte, lagamt nﬁx&%@lh&é@ﬂ%)%ﬁ)mp@@@s dHe ofBicRe metals from
lumm 6 netals, one or nore Columm 6 netal conpounds,
CohmnnSrﬁ 10 of the Rem@d@oTablezg)on@ @hmores@@nmd@ of o @ mereapetals form

Con B il R B AR 0055 T Br g o

fronFesluREl 5 off eIPRriodic THLK, Bhesr bRy @mipoundsoOdne(df Inore metals from
c 1congrlses one or nore elenments from Colum 15 of t
(o)

bt PRSHis Tele O misore oph GRS ORI GFEn oF cHEG. ot leas

I
osf] S PRI GHCTuFS Shebhe 2 A TR 8 compons
or m’iitgfgls &mg%ft (hﬁ) c?mmﬂémre]tc & rmcﬁretrﬂllqﬁalis firoen Colmmm@yf the Periodic
t he ..
Table 6 BV OB T4 @ O G LAl PO AT B R Rrfodi
TabRf oﬁﬁ‘%tﬁx{% %&(’ﬁfo ® g% g@legrﬁﬁﬁﬁ‘ cﬁﬁa@ys%f 1Radi @001 @fardy @Mdne or

e ot dinments. In further enbodi nents,
more Cuumrpﬁ mlmh]d‘s,soraroe nodyt &lohsdyh 6 nhryalmmmﬁndm er metthissl thereof 6)]

and systens des d rth odi nent s
comRtis P S L Pre BH B GOy Bt BEREe LR e mite
com Gﬁ’&i‘é‘ LIRRAL o1 HRE MebesIf bRl @1imn BB! ﬁ&éﬁé@ﬂlﬂ alkﬂ“ oﬂ‘_mﬂ'tbﬁs

W NGS Advant ages of the present invention wl

ther¢pdandéora(lp apraptisasene oo swre Riemeats fram Clodumag 15 of the P@ﬁ@dlc Table,
beneflt of t i
one P%}Flg cno(%%p(%u Ias ﬁ)gg}ééc g%\ﬁﬁ'g%nquhéhé ﬁgmdégl%npl% %h%ﬁgpld%‘ofable
or mixtufes th&ebnmat i ¢ of an enbodi rrent of a cont act i ng
system FIGS. 2A and 2B are schemati ¢s of e ﬁ
of leBrthes embgduyants featigs fropnpe dpp i‘q@wentlon may
be c6BBFRd Fiftreatife SR IhA ehbdSHGTRS bfCfe QTVeﬁﬁ@}P dt JreRbmplef
contacting systens that 1 nclude three contacting
featmenfrem dileGmbodisment cfcheimyentionofiaybe eobbidedrmith fedturgs from any
¢ se ﬁrati oraéo%e in conbination with a contacting
oft Sis a schematic of an enbodi ment of a
bl endirfithr 281MR dirRerf®) Ehide b Rt tsMrt Bb@iRBRE n'yQﬂtl’ie)’rﬁétﬁB&s and
FIG 6 is a schematic of an enbodi ment o
systeosrid¢saribedhergin.a separation zone, a

In further embodiments, additional features may be added to the specific

embodiments described herein.
BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

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

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

tabul ati on of representative properties of crude feed
w@r@sm06398€ product for an enbodi ment of cont acPCTyS100€042430

crude feed with three catalysts. FIG 8 is a graphical

r e@{I@rgf“?A aha%B Ui dr @fﬁﬁ%@i nR&F o ﬁ@ﬁﬁ?éﬁfeﬁls that

versus T'ength of run for an enbodi nent of contdcting
incltdeetheaewdetacéiag zondsh one or nore catalysts. FIG 9 is a

tahuyl.ation qof representative pr ti f de f.eed .
e 67 i prhsatiCE oF 6h oI bR PR ERRGE SHRPIEHIOn with a

conebidesykegd W th two catalysts. FIG 10 is another
tabul ation of representative properties of crude feed
andFICr fitkea pelmthatic of an embodimisand pfre hlendingzone acedmignation with a
crude feed with two catalysts. FIG 11 is a tabulation

congeting $¥§€™-eed and crude products for enbodi ments of
COIHIBCH iy sEHeneticiof et enmtoliindi@ UF a dbhbRaasE of Akepadisibn zone, a
systens. FIG_ 12 is a graphical representation of

confactjizg systeof, andwddeshingigenes versus run tine for

e [ nts .o f. cont ' . ' r
SR TR BBl BT OGRS BSIT A DL e produc
for sre@hiesntat dOonticting thdwrddofed witi thlee datalwtdide feeds

versus run tinme for enbodi nents, of contacting crude
f edd§- it s eraplicalirepreserigtion gt weighted aysiageked femperafyre jversus

length 9 ARNHE eﬁl%Baﬁﬁe%@ bREd LR etf’iee%#ﬂé‘ feeg%ﬁ%ﬁg or more catalysts.

Xpressed I n wel ght percenta crude products
verlHas 9 isun tdbutetiohaf représediativa psopefties of caclkeifeg axdwdele product

feeds with four different catalyst systems. FIG 15 is

for 3 GRBgsHERY of Gactia il e %ﬁgaﬁfiﬁ&@ Wﬁm gravity of
Cryge;, i R RertdMRN deprebBhtdtive pREPRAGEBEIR RIeFbed and crude
contacting the crude feed wth four different catalyst

-produyes faras enfiadime® dfsontagtingthe calderfegst wish twvachtolyssf

cr 146 b B P B PR oo S BIY T Rl HBoglens of

confef Aeul e cdls Wil th foaedisferdr: BathBYr sydichiser ent cat al yst
systens. FIG 17 is a tabulation of representative

pr dpi€k 17 B2 srapbicabierreseatiriiolcl-talue of sdde Psodugts versus run time
for grgggcgfr?gﬁg %)Etcgfxtﬁg?{%%zlé R4t txah%erdcﬁfffefeﬁgcagmggl sggglg%ﬂ

e varil ous anounts o
catiGy $1 isam draphicahmegirasontatidradfst hydvopen aptakad by yraitle feeds versus

systent hat _ji ncl ude a vanadi ym_.catal.yst and.a
run ﬁlﬁ}ﬁ;fsa@ﬂﬁwl%wffﬁwea{% e fexly mﬁﬁtftﬂubﬁg@gﬂ%%@w systems.
FI G1G184 {Sa %rag)ﬁﬁr'éi ﬁ%&&@nt%oxpéﬂ@ﬁﬁﬁé Esnt&t, Spii8ed B&fkight
and crude products for enbodi nents of contacting crude
perdeatags, ofictudoproduets reuses wattahg S smbodingnitoeficoniagigicrude feeds

hourly.space yelocities. FIG 19 is a tabul ation of
Wlﬂbfoélbgﬁelr‘%g C&‘Fa\f@t ﬁ?ﬂséerf'ﬁeds and crude products for
entygdi, MR Rt $ geiphf@Ntepedsbmtied ditgahSERSAPE grudity iGude products
contacting tenperatures. ) ) )
versus run time for embodiments of contacting the crude feed with four different catalyst
systems.

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

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

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

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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Wiile the invention is susceptible to various
nodi fi cations and alternative fornms, specific
weedsaoivent s t hereof are shown by way of exanpPE@r/Us200ses2430
drawi ngs. The drawi ngs may not be to scale. It should
1 1
that R R et R IR L cp Bt apd it glas
beadsnventl on to the particular formdisclosed, but on the

a ntenlonlst raII i fi
ol K is & DEulenoR PEpRRetbe b e Fieg A AR
emb%ﬁﬁlne?ﬁtg BEcRtadiing cRERIBEs Wity SiM bﬂﬁoﬁ%aﬁ%ﬁs’tsnﬁq’aﬁbfﬁ Ihid hourly

appended cl ai ms.” DETAI LED DESCRI PTI ON Certai n
Spacen@hutm@nts of the i nventions are described herein in

d d h fined as f .
T T8 &b R s PP BE nF feetS e d B R Rt WP
em%tn%mgbﬁcontdb%g@h@iél feads of Qh@61® doRitabithg Bhdpetdtdregt 15.5

0C (60 OF). APl gravity is as determned b y ASTM
Methde Begzventiandsriuscentibloigerrioas @mdtfa@éom@deﬂh@ma@ve forms,

e BB RIS B G L% NS LS HAS. e

dra\ﬁﬁgé mAg Hod bt shiakd, ITt SHoldOBsudderstdbbthar the drdvaiags ardddtailed
total product, and/qor_ the crude product are as

descaiption thereie a5y neigTignded tedimibmonveiiioads th pratigilardform disclosed,

but &?ﬁlte!c%?l rJ/ ﬂ%nf’e?lﬁgﬂ stthS\? éBJHeI{ngl% cg@orﬁséqzﬁ%atlé?ﬂféﬁ ﬁ@&a‘uves
are insol ubl'e in pentane. I'fenes nt ent

fallidg tréthint thecspiyt aA8 EvbpdadfhbalpioRam 7nveh€o:|1 asntefMedibly ahd sppénded
refers to one or nore netals of Colum X of the

claigr i odi ¢ Tabl e and/or one or more conpounds of one or

DETRIEETEDESSHPT¥N'™M X of the Periodic Table, in

—which X corresponds to a colum nunber (for exanple,

1- Lxytapd emhediPwnisgdithe Maigntons Boyr desgalprsl hereit Gomennddail. Terms

o .one or nore netals from Colum 6

use erflﬂ(ea%g?f%e Q:Sf?g%YV% and/ or one or nore conpounds of

ONEAFTMD héfer¥ab A rferldad @téﬁ@bltmnesﬁngfana heatdreid. odi C
Table. "Colum_X elenent(s)" refers to one or nore

el endhtEadty” aafegnie APlgraYieat Ber dd(@ Fabhe] geviy as aone -
RPN e or nore elenments of ColumX
deteglgmﬁgrb%e‘éril odi c gﬁ)gﬁ%@?n whi ch X corresponds to a
colAtomio bpdreper patemagergndetoriis- c]:ﬂjoanerdeh’etgé’ef thedirade feed and

the GRGE BHodNE 861 OREREESS PO MO SAFPISEB Ehe Por i odic

Taly 1 RO UrRE d%?blﬁfonmﬁh@&ﬁﬁg andsaRfio@NSo@fict! r@fd‘?‘or the crude
el enents from Col unmm o) the Periodic Table. In

prodebpe asfdetemingnedpyyl AS‘BM: Mnuhovl@ijlw upfesaotipetvake mmmrteﬂe
Per.i-odi abl g, ight .of a cpnpound a nmetal from
t he Chastenes a5 O BhieSesr R e Mnbhls T PEhithn oCF Mphaltenes
cont@at ik adlidetehableg byt TR Nabtho@D2d0zoMpound of an el ement

fromthe Periodic Table is calculated as the
“Column X metal(s)” refers to one or more metals of Column X of the Periodic

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

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

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

if 0.1 grans of MOO3 is used per gram of catalyst, the
w@eadosbmsed wei ght of the nol ybdenum netal i n PEEUS2004/042430

catalyst is 0.067 grans per gram of catalyst.

the P Riceble, EVRIES X%ofr@s%oﬁ@é @Y cdthma n@xﬁfﬂé@(’f@ﬁéxah[pl@ 13-18) of

strate (for exarrp , a crude feed, a total oduct
the Rﬁnodlcc"lfabtiae F@mmm:p)e Qplumbijelameméﬁs) mefersita ong @hm@re elements

ht nper e..b the total
ront (i BE5 TR G751 TEPE 01 e Py oSl gt more
eleniatsdtim Cofnies bead Heplodlc THHdgluct m xture" refers to
the m xture that contacts the catal yst during

pr de e stong. of thds sppligaiion; weighbeka mets ﬁw&@ééﬁeﬁ@% T@bkﬁhwelgh‘t

ot B8 RGPS GRT RS VERR 6P AFmt AR rrcdi
TableSotSeigigtof rafébﬁh@i)uh}d oA MelvRhhfdmDh3 Périoditidbblk aatdombted as the
refers to oxy nitrogen,_ and/ or sulfur co]{aMBned in

weight ef Frstabeiiba Mt t liclactot Far ARG AF B eramieidyigRs éngsed per

s s B3t R e AR, Gt 0067

grarﬁsl;he‘rlgram offettdystbasi ¢ nit rogen refers to nitrogen
oundg that have a_ pK | ess than 4
o TEOHaR poiginty The weietbar e RO ABEMTHEC D6 BpBSe crude
Jhes 8h&) &:GrEed 29GBgh PRI R weight t
feed(’: g’ﬁlncg%lﬁﬁl%hcﬁ / or %%{nlg%und% )fbﬁat when 1ign the pr es\féer%%e pgﬁ‘cen e
based arthel®tdl ewightod thhsubstiatal ywtppmao;@fetsdo pammemlhon by weight.

ggg‘?jglgie 3%%}1950%? gg%fgucg é‘ﬁ%mfe e fs ﬁ%r de. .1 eedthat conyac{s(%lg catalyst

durify gfReamgons (for exanple, G to C4 hydrocar bons such
as Jethane, ethane, propane, butane), wate

: Jélgtet iefete &0 hyArqeaehons i thrckol ag ranae ékﬁﬁﬁl&‘&@@ getpysen 204
B e T e
ASE‘WMﬁQmeSB@X er s to conpressive force needed to crush

a catal yst.

fa pl ate crush strength sasg]ﬁé q

by ~HSTRARIERJE B9 L7 6%y Bl oL FRUST P o {Qe molecular

stru!:t'uﬂa%f‘% ggf‘déaﬂ}@ﬁe }@&Erogfahﬁel coﬁ%ln{"ﬁeas(afete%ﬁhﬁh%%tAS’ﬁ\VIq\/Iétﬁods
expr ess I n hours 1). Total volune of catal IS

E386 afblcuudygere D32 §0mmalmnmogrh aiid Dé¢24efoy selfiwo I“Llinfals asmc mkregen
cont act i ng zones ui d. m xt

refefigpantoert Cab iR S Bk R a0, et Sl (B8 isas

detesRIRABH IS M Methb8 )89yl d at st andard tenper ature and
pressure (25 0C, 0.101 MPa, hereinafter referred to as
sT‘ﬂaIyylroggn swr nwé@ﬁs ttcP brdroga ancHer agewpeundomg{os gpmppunds that

compB&ﬁd(@)Cih (L’heTcahﬂereeﬁe fAehySdrb Qert Jwrdéeﬁapﬂicmd&'ﬂhit & 1&& limited to,
speci fied by the International Unign of Pure

hydmspxhoéﬁj(f@w@wn@ﬁ AP GpAsTocRERPERBEh aaughancs éliles Pfgpane,
buteg)}%& %Yate}a(& rﬁlxp%e%}g:g%ﬂsf.c A2Hh a1l Blayite Bhé@dd 1Bka&kShe net

I ne- ear
amount of hydrogen provided to the compound(s) in the crude feed.

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

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

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

wW@200d063891i ned by ASTM Met hod DI 318. "M cr o- Ga¢hUR2004/042430
Resi due" ("MCR') content refers to a quantity of

card FJ({/]H([ galdue Lammi &Qnﬁfsftﬁﬁl HN3RALALS S (ﬁgﬁjc%re comROIglds that

pyrol ysis of a substrate.” MCR content 1s as
are hguidsTerderd eonfodB 66, ant agrstted25 FEf @it 81 MPahheemafeteferred to

os P tamBpg e oel o ¢ SaHbRYOn P FhesefTqypgompounds that
are ﬁ%ﬁ&‘hﬁ@nﬁ AEESHe drndie caﬁf;)eﬁﬁasnﬁ&t a4y sdhdtMt Mpphod D5307.

I VI Fe" refers to nickél, vanadium iron, or
corfBemedic diablef mefersdp the ReriodiEEatioas spemﬁqddfyehs Internatienal

content of nick vanad i nati ons
Unifip b BB oS o et R IR O e 88 o by asTM
Methpdal Oiy BBtal sé‘ilmé’fﬁ)r%a&ﬁé 84185 110feR @5 AIRII GARI1S, alTRYiBE-Sar®l metals,
gas per cubic nmeter of crude feed. "Non- carboxyllc
zince giserf oMby i icombinpiens dereed uﬁd@ntqnéﬁﬁmgtatsonmjdmahs of
organt &3k %QH&%H@%& 'B?tAsdm%éth'c?@b% sgg carboxylic (-C02-)
gr oup. n-car oxyI contarning or gani ¢ oxygen

coifMitodSarbos Regidue b (MERE) duditent idfeised alg@antéty BE eg&rbon residue
cyclic ethers,  alcaohols, .aromatic al cohols, ketones
rem@ﬂ@@rﬁf@éévamratw@rﬁ@idmafmlwg of pepbshpte. Mﬁ&foa@nh@tas Hetpemined by

ASPMARERQX W 4560 dr oup. " Non-condensabl e gas” refers to
conponents and/or m xtures of conponents that are

gastephiha’Sidfers t¢hyreparbamtompnentd wigh a boillnB-ra@deudstribution

bentd R ST B AP BRI b sebpk fof, B0 Nphacebligat i o

deteﬁlﬁﬁgdb g:rppm@ﬁlbgm)gﬁﬂt he P-value is described by J.
haus in "Measurenment and Significance of

Na/l\&/&ﬁ’erelf@ptq migk¢loyemadilourireal ongonihigatiang tleeresdt.

I I A L AT N —

therédfo Mhe Wil conrheis ab deRahiRed ba DﬁES'IEM Memei F7p9r e
di aneter, and E%T;e vol une, as determ ned by ASTM

et NH /D4 2SS TR CHuF Bsigieet gasaer subie meisiof &Hge deed.

T
compemdistthnt (dl@tmxt hiveea tdrbaxylicdl0@s) gidhps I\Hlmcarbcm‘yﬂab Sofitaining

nents that ha e.a, boiling.ran e di.stribution
orR AN SRR Fer ik, ubare gt niiFch iy CHIFTSASIeBAYD dleohols,

aron%f%%?coho@cﬁéonése El%%ﬁyde@ &I&Hﬂ%eﬁ‘loﬁb‘ ﬁie?eoff e&hich tio 98Phdea

barr el crude Sur ace area" a cat al yst 'S
carbasylwegreum ned by ASTM Met hod D3663. TAN refers to a

o grRSherte ghy “RAE By i tholly s Bfmtes i ehmBonspts thr
are gxsd\dtiaPhod D664.

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

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

2% 4

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

D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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"V&O' refers to hydrocarbons with a boiling range
di stribution between 343 0C (650 OF) and 538 0C (1000
WQOE)05a63989 101 I\/Pa. VGO content is as detern nePCHYSABTIA2430
Met hod D5307. "Viscosity" refers to kinematic
1nstrM1h§1‘ftc(§/hEr36nﬁht1§s7 8. 8orcARY dokeia ISERSiIhdy bSuRd to determine
det erm ned usi ng ASTM Met’hod %)4 In the context of
thesd Yelgesappl i cati on, is to be underst ood that if the

val o G0, Lo 8BRS S, HBA A8 s
(1000@1?2@%&%@&13?%&%@4%%pr53o¢cal ibrated to test for
suc ropert Crudes may be produced and/or retorted

fr %ﬁm’aregwa tmﬁnndwﬁ cubinifery of grviearibarrs! efrraudaiegd.
2% d
o Rt ke T § SRR A ELHAR ey Bl et ©

St abANP Zefkisan afiBid] ddi@ hush®er Bipredsed aornilligiainisqtimigh) of KOH per
removal of non-condensabl.e qg1ases wat er, salts, or

grang G bl Hfemples TN inwt detersiinediby &SUM MdhedPri%
St a@t}ld ’ngf%rsctro ﬁroc%ﬁﬁ%&lﬁm bdififk %%agl%e rﬂﬂftfo%rbe%ééﬁ@% °C
, Or proximte t the productton~and/or retorting
(6508‘1F9 end Si&MC (1006 AFpatLele8] MAa CaGDyconameisrstdetpemimed by ASTM
distilled and/or fractionally distilled in a treatnent
Meﬂfo@.@c]i)ﬁoty to produce nmultiple conponents with specific

boi-; s@?satﬁra ?&f@rs(%b flelniic veRDsit A3 78 anp @ °F) aphidagity is as

di stil GO, and/or |ubricating oils)
deteﬂhmtalhdnagASFFM Mﬂthmb§44but |s not limt ed to

t rc]:glgt:e Ciﬁ%hé]ts ﬁgalgct:a{t%ﬁd T& 1io ds g%ffo%l HASHH O value obtained for

a prdﬁ%ﬁ&%ﬂﬂe%@itﬂﬂe febieliib bﬁt@ﬂe‘b‘fﬂﬁﬁ% Jfede teftGhetlled, the test method
conponents that have a carbon nunber above 4 in

ma}’dl@&mdlflfﬁcb@d&r rggaliberfed tootest fgr sipd BOPERponent s per
A

and ﬂﬁﬁ@aﬁllﬁédudeﬁxde@mayQﬁﬂu{h@tnudélsﬂt lendsfare gemepgilyciolid, semi-solid,

fers to a crude that has been treated such.t a
andpeligtid s Siblrtam B SAbeste R Biio SR mHaY & SHeY OEQOIbS?I}ﬂanable

gase? e\lvgt gétsog} &tml?}?egt%s w&eéigﬁsorg Eh@éru&e ‘?bt fAmhaX i PR/ ude.

Typi ca topped crudes w | have a cont ent
Sucloﬁtabmzatmtmﬁy dfteglrc&nar atabr prosim@e 05 ﬂ@' Iaméuctmn aand/apwegorting site.

AT A N LN R T

treatﬁ{elnﬁ’ﬁcﬂﬁﬁt B8idel R pld sti@SorleftsRELH é’p@ﬂiﬂéq{oﬁlﬁﬁg ftafge distributions
conventional treat ment facilities by trans ortatl on

(for caimple,rr@pbtﬂng;dletsdham ¥GQi qg@rqrd@lsncatmg. eie); Lyptildatiopdpcludes, but
is nﬁ%rl%{eldct ng10§ hen %Qﬁlgﬁgn {h% HQ%H gg%lu Jl& Fa&i%h%%ethods.

|sa van cruaes

Undigéi¥le® %Mﬁﬁﬁﬁﬁl@tlaﬁt&i ttabitizéd &IﬂammhﬁtnchIdemmpoﬁéntaﬂﬂt have a
a treatnent facility, thus inmparting a | ow econom ¢
carbpn yEbeipaboNe 4 i quamiidies ahaldleast Qcﬁegramﬁ@ EBROMRNES Rexjetam of

crucfé?s agﬁ RY BPS g Ee@cﬁﬁﬁ?fn\éﬁldé ax’ H)g) &d IEl)h}ﬂtesd desalted

Bt age rude t eeme too
crudes,aldsaired tépped spalkes, orandibinatione dtereolPr ﬁ'ﬁqniedé seferfs to a crude that

di sadvant a des na cl ude, but ar not
has peen tigpteg & AFloiatt I som ok fegonpengts g fagys ‘?ﬁlb%g‘?%below
35 °t@ge¥c 2}10'1 8a54 (95CTCRY atf) hAR bédhR¥hbVe A TyFR& 1y 1ppel crddes will

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

components per gram of the topped crude.
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Ni /V/ Fe content of at |east 0.00002 grans or at | east
0. 0001 grans of Ni/V/Fe per gram of crude; e) a total
woetwsoemsonms content of at |east 0.005 granms OPCT/US2004/042430
het er oat ons per gram of crude; f) a residue content of
at do%@esgtaﬂma cBIcRTTia & prioBeiltily Brck 8o @ HRMIANi1iE LR B) 1R
C5 asphaltenes content” o |'east 0.04 grans
tranamu’wdlto erresntipel gcaimenh‘fa@ﬂums by rm)anaodmaﬁon ocatrert (fof exatnple,

l.east 0. 002 r am of cru
pipqlERE cmeko P bl DUt chfiestate PhEStRomr bl et that
rend®k tHe@P8kadlaROSQl kANBNRfgedRhRleS nﬂ?%e%ﬁé@e@fabféﬂé%rar@ﬁoﬂaﬂon
] ) conbinations thereof. In some enbodinments,
carritir sadfonntreajmeniciecility, fay impeltingea lopescogerin value to the

i RS B S0k Bl T o e

disadositshed crdle tidt id @rRgled o8 cOEBN® RbdUesirshsPort] Ahdi@iRat.
enmbodi nents, the di sadvantaged crude may have a TAN. in

a rPaﬁ@eéther isedvangaged crides nay, inglude, dut gfemat fimited teyra) TAN of
at le%'?tﬂt)d? Fat ?eaa 0t Q bi mk?m&e {ll%rs] 9%1 g)ezggfégragiti Q’ﬂﬁﬁ%g}t 1@9 8jja total
Ni/‘ﬁ@efcbﬁteﬁm‘ﬂaefehst(ﬁ)f 00802 |gm§ of)atQ@Est 010808 gramtis oSV /IQ. 21 gram of

C&r Qr at least 0.02 granms. ln sone gn‘oodl ment s,
cru §b@@éﬁ%€l§@6@%ﬁfd&enﬁ af ét 1525 9100) &xams RE hefgoatpmsper gram of
crucﬁ:o elx'eﬁ‘dh 9ontt t ot 13_3%{\% %rtam% o8 1&%@ ?e gx)an’%‘f Quaé 2 Cs

t ent east 0 rans oxygen per gram
asphaluada o‘oca@dt ofca)t leastCCSOéhgqalnm d)fe(ﬁsea;spha:ltmempercg‘ramtof lcaalst h) a MCR

W AR R L A

salt€ St orbMMic aci@d & 1daseso0dd herAfls o hiid¥dls ﬁe@%ralﬁtoflcﬁﬁ&t oif;

e) a content of nmetals in netal salts organi c acl ds
conpfinggions haespt. oln(sgm@rn@qommems, dmdaarstag@m ydamap indydedper gram
of d?s&d{e?n&a&egb mﬁgta{t 13t E‘e{a%%é of 12 r C : 3%(?9 ggeirrlf?d &8 e?ﬁXe at least

per ram o~ i Eauvalt:

0.5 Grad3bfgesadi®, 01% 1dagia®9 gﬁirﬁQEf @ElﬂﬁB IrDdon@d ethe@BinetsOthe
rans of %drocarbons wth a boilin

disagvantaged srydsanayiaxe ed A% ipe range fem Oglcé 136 to %M)I Jup0-54 10, or
04 G310 3 Bt bk 835010 DR BB, e Pl g

cruddi, stay ihbwt 2 mhfubed)rwtemrof 2032610, 60tlgR66, fdeast O@l]gﬂde%a at least

OO%a | east 0.001 granms, at |east 0.005 grans, or at
#48¥- 0. 01 grams of hydrocarbons with a boiling range

di Slh rsbﬁlb' tefn@@dlﬁﬁhté’e&@aﬁlg.ﬁta%gd @ﬁﬂeé@é’\/e ergeslﬁ)x@lum:’r@ but not

and at | east gr ans, | east O. gr ans, or at
limiftesiot 2)0L AN of afdﬁr@t afS hyair gvsm@mgtem offmatéeabb{) 0PH grmrgfebxygen
distr bet 0 oC and t O 101
per BioBL o I 08 05 K S R0 Oe ity SPR 108 D104 O of Boasphatenes

per gta&adﬁ/@ﬁds’i@&ﬂ d9 & Bekher fnl Reizéd Vis@f3ky @for @Rample, >@0.$8t for a
005 grans, or at least 0.01 granms of hydrocarbons

crucwi feed altb AP igrayity oh geleat JO¢ Pba tchrswt@ff mgtalpgsmetpbealiyof geganic
il ot el TR0ty LSRR ot A oG €02 BB eor

r arlgigadliasthgddortides mndg&huhﬂe ﬂdﬁ@rﬁ@oﬁ&ﬂa&&ﬁt&@d atude. dtQdast 0.001
MPa;  at | east 0.001 grans, at |east % gs or at
grai 2k feag, (0O gx aims, 05t lﬁeﬁé b¥agarot char BT I, § bodlmgerange
dlsthbﬁt?(f ﬁé%éeﬂro% belaeno 2@0&1‘[(2)01 (ﬂnﬂgﬁo éQa 801 %ragrgsl a edst 0.005
east gr ans, | east 0 rans,
grathgas tit Ba® 0.0§i gransodf Hy;imcmcbuﬂs ovith a/\bdnhngz range dlstrlbutlon between
200 °C and 300 °C at 0.101 MPa; at least 0.001 grams, at least 0.005 grams, or at least

0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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boi ling range distribution between 300 OC and 400 0OC

at 0.101 MPa; and at |east 0.001 granms, at |east 0.005
wQ@r@®e398¢ at | east 0.01 grans of hydrocar bonsP@i/UR2084/042430

boi ling range distribution between 400 OC and 650 0C

I
o 0201 DA SO0 RO TS S PR s o
hydatcatboas with.adblingr range dstritatioh dasteed 400 °g?ra1d3550f°c at 0 101 MPa.

RS AR IR udqegﬂérggg%ptq‘%@%taﬁgak}ﬁé Gride: 5 least 0.001
gralﬁs)lalt ieast @Wﬁﬁgtcﬁ*a’t T¥Ri 681 byamd ﬁ&a%etv@gleﬂb&ﬁﬂgﬁange

has, per gram of di sadvantaged cru a content
dlstsbldtonmf@lt owat K9 atf 0.501 hﬁ’@t aﬂe@tgr(@ﬂrgmms ait leastst. 0@, grams, or

ot I G A RyRRCePOne Vil T ragBY s B peleep JDATT and

2000C0RD. 190 MBa; ®leadtt0.0@AStanid, Hlest ems%frarﬁmwf:@amrtﬁ rams of
with a boiling range distribution of at I'east 20 (fg

hydggcatpong withRebollggrmange distribaition feidvesn 288 SCraayl 308 é’Cuacﬂ 8,101 MPa;
f d (o t 1
at lf%?t q eagg%rr]a%soag éesa%frj(‘gl @Q% gga%l a@: %ggasstt 801 cﬁ%’%‘? 8£r§ c% catbSHEwith a

boilinedafgdibeibatiov bé’tw@elb @Od) PO@nd an@ecdt 81101 bibd; @Ad af leddt 0.001
| east 650 0C. Exanpl es of di sadvantaged cr udes t hat

grams,ghicagd). QP eHpng, sat gt (81 graseseaidwdresashons pad mgibingyrange
dlsq; Hﬁdﬁd&twé’éﬁuo@fo% aﬂﬁ#ﬁd 48 L&f! %PMSQY udes from of the

OW ng region the vvor S. &l f Coast and
S oWoner disddyhntbgediradesGanapdrlublar peramaln of Bisadvdntaped crude, at least

ant os a sbasms E |anGuf of Chad, ...
0.0 rﬁff“%‘& qk?%@g@ﬁ? 210 et le aﬁﬂé@ SRS %ﬂ goﬂmg
alibioh o R RRAHEO®PC 410 1 g1 MY, ﬁyéic@taorﬁﬂ&%éﬁh? %eﬁfnga
umatra. Treatnent of di sadvant aged crudes nmay enhance

contplegerds. o pricdlbys thefdisddeyanipgealdsrade hzgsepercgramiezf désadvantapgzt crude, a

h r ar e, accen t abl or_transport t i on _and/ or
confepofiheh SRt Epecih dsF o 4 iuar 35 Bcr S8 hat i s
t 0 Joend dlng@@tag@ir@uaes Bay ﬁi‘cﬁfd@epier (%@alﬂ%f dsh&etdoe@drude, at least

The crude feed may be topped escri bed herein. The

0.0Q]r grayas it drasicd- 00 erams: wgatﬂ?aéh{) Of eemook hyskosakons vifla boiling
ran%ee(ﬁ rib@RordGSE ida085h & o1 §rpgeneral Iy suitable

ransporting and/or treatnent. Properties of the
cr Mmqodmzﬂumﬁtagdmiud&dnm;snﬂh&le; pdredarhelf disadaneagetl osge, at least

o the corres d|n ert of West Texas ) .
00§ e oA D on G AL @53@@%@1 peagiogs ayith sboiling
ranéehﬁstﬁgﬁﬁ&lsm@@agggﬂyqpertles of Brent cr ude than the
crude feed, thereby enhancing the econom ¢ val ue of

t héExemplts of disddvaBtegedcrudte thpt ot glttberteoptedensiresf the prboniseh
e-treat me

des%ﬁ%ﬁ @?%Hg%gglﬁe Fl;iuéﬁ:e rlﬂér?.}{edﬁgr er?%(%seinﬁcgg OF l[hegfoflg\]:v{n% rgglons of the

worlle $ 1S f@uilif Zahdt@nd s&tﬁﬁ&‘haidlif@ﬁld 0RnaRAr aﬁ‘rsa@dsﬁB%ﬁ‘l@afrﬂ Santos and
distillation to renove i urities. Treatment of

Canggrog dpesing digypiamaceld od Snes Ghiad hUnitedelhingdpa Nerdle Beds é@gola
Offlfh% e 'dﬂu‘[é?é( ?oﬂﬁ 'Bé?zb Ve 8%%1[%&%' AR ﬁzralﬁdgncf A% ML b 16,

I'ng zohe a
Treatment of disadvantaged crudes may enhance the properties of the

disadvantaged crudes such that the crudes are acceptable for transportation and/or
treatment.

A crude and/or disadvantaged crude that is to be treated herein is referred to as
“crude feed”. The crude feed may be topped, as described herein. The crude product

resulting from treatment of the crude feed, as described herein, is generally suitable for
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conbi nations of two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woreysoesdsshanged by contact of the crude feed wWETUSIV84/042430
or nore catalysts relative to the same property of the
tran§gorisy &pehtrdafin&RMBrpERRE bf&ﬁ@t&udéﬂf&lﬁ&t irB8uded as descrlbed

erforned in the presence of a hydrogen source.
heregrpare cénsbioti the eersssperingigrdpoes of SVest dexas Ioteemodlam@ie than

the AR RSPt e SR Poyye e e e o fabofiiroae

feed, theEHYRAHMH S the fécéd@ﬁn@{fdld@off BR%rufid feed 1 Shéh &ude product may be
schematic of contacting system 100 that includes

reﬂl@dnmtlesm@r mre—tlﬁ@mn@ﬁhmbwmnémemﬁnmwﬁé@@nms Aoere

trea e&% {l‘]g.?’ 1rc1:c ncgeg(!} sul%%rlzapo d ; eacflglzﬁg)rxhzﬂ?@?or Fgrx%sg)%f:? c(:) ﬁhsstlg?.tlon to

rem@vd @@fkigks. Of conbi nati ons thereof. Exarrpl es of a
contacting zone i ncl ude a stacked bed reactor, a fixed
bed reasmericif a apdeised meﬁcmréa%@dwrtba%milonsé\d@éﬂb%%@@may
T I
1nc11§<§é Jo{im?a%tlhgm% crrgﬁecirreg(g \évgth R ﬁ st?ﬁ) Inla gi gt}n%?tg}ﬁbzg)%e and/or
corrxbﬂmtlaﬁst off twol g noere bmtmmg‘aonhsnelmxt sscoritdveing @oh@ @t leagt one property

system on or coupled to an offshqre facility
of aGB%ﬂeafEft‘{ ey P hmecdiey FRArt gl e FIHeS ?féﬁé«las?r(esqr meye catalysts
rela %a:ﬁé ke ﬁrﬁﬁ&fpﬂbf‘ﬂ@ BRMe BRd 2 TR QBN RERS ontalfindlis
process contacting zone may i nclude one or

perf[mn@l maheapl;esdme of @hych’ngmpﬂoel;cet vio soateaﬂnytsxds)lents rthe bydrogen

enmbodi nent s nta ude dW|th first
sougaratedt Mt phrorpostba Pt r el eArdiont faet o
providd/ feativeBthmaPURs QeI Tthy 8 teraﬁs c@ﬁlpbmi(g)qﬂ tigeetud¥ed.

crude feed with the second catal yst decreases
hetfdEohivhirhepatient coamtlmmyﬁtﬁgé@()mt igpludastopntapting zone 102A
cruc%tfh & en%{lfg %gﬁtn&ﬁig oPe f(’)\& vﬁc{I S lt t1 4 g éoX%lFﬁng %‘ﬁ Iﬁgy be a
Fer 3ar one con resi due con

reac&ﬁnbpm@bn ofia r@fctdrhesiepRpoptinti & mﬁctbb @r eémﬁﬁlaﬁbmﬁh%oﬂ
hange by at |east  10%elatjve. tgo th sane%cgrocg%rties

Exa@ﬂaletswé a@Pa@%tlrfgewe aclyge aéé%k%fétbeéfeatCFfé &by actes en
C {

cbultlfhetod TRicor @} Hil0 By g U REACRTPASH RN, 2 fufiized bed

react@ngsprhy oractbf-amd a\lmllu%’hcftmcbmnzaetﬁﬁ Indetainoempodime 30 thé O

cont3gine SriRTL5AG ABOUF TR b OISAOR PP 0P et 8F Sifireed with
the @d’cél?ﬁ(sﬁ ﬁ?&ﬂﬁé’&ﬁhg g€ 160 2y Be Cépéorélgu&ﬁsagfseesg oPfBateh process.
granms, or 0.01 grans of cataly per 100 grans of
cr lrd)@ cp@@dtqunhemcyomla@q ¢n¢g>rzlnﬂ@ cagdystader ergumple, two
cataf{315) Rl e AR R Bt PG TR WG 585 5Pl e oo

cataf}}s@\/lfna}cfeddﬁa T AN fftheoomdORoed; @fﬁbib@hbﬂ%nﬁabﬁéfﬁﬁé reduced TAN
Contacting conditions in sone enbodi nents are

crudedped with &ie seeonst ekt decreasercheterQstniRg Camtert ang dcrqases API

e i A R L T

resif(e. coBteas ARlegravityaocanitdcitiongo f diese pmpertmsg»ét}fer@mle product
0.1-20. MPa 2.MPa,. 4-10 MPa,

chalia%w draet 1f0£/1 Eelgfive o &Q@éF’SIPF‘&P?IHﬁﬁ%P e smds fiﬂfé%t% cqntact of the

cruc@ fléedzv@ltfl%né-or I%O?e%athl}\stsl 1, or 2-10 h 1. In sone

nbodi ment s,
In certain embodlments a volume of catalyst in the contacting zone is in a range

from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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is at least 5 h 1, at least Hh 1, at least I h 1, or
at least 20 h 1. In enbodi nents in which the hydrogen

W@ ows06398% supplied as a gas (for exanpl e, hydPOLES2004/042430
gas), a ratio of the gaseous hydrogen source to the

i ! Sl b0 SITREA M5 A AL o

cm@f@@@ﬁﬁthklmm@mgmondo 800NrrBAn3 contacted with the

cat t ource, in nbodi nent s,
B houd R e BT R SR aivd 1Paie Dot dp o8t mited to
tembgfaﬁng&rbréﬁﬁe Cl?ﬁfr@é‘e‘h'sﬂﬁrcé P18, cﬁﬁfe%&f 18RS o EW¥nthatin® thereof.

, _hitrogen, helium and/ or argon. The carrier
Corg@fémmntﬂla@m intsemne efmbodiments 4re conwolded toguodued Aeruded mraduct

it} e PR B RS Er i ARG e Pl e sfigloec.
60-240, s)) 43bncsamf) £10000 i Prefuse ind dhHitHPIEE RoBOMAS arlgk Fom 0.1-20
exa dro en, methane or ethane) nmay be used as a

MPE A LD &P 4l Mt 618 Min LY hf thegmdcnood ot sovily e
frof 130 i FASH? o [ha Fuel R Bl Ao LSV

is aslepasat ‘e hyleast a1 hdmimeatst 087, drrut tsast 2k f.ng zone 102,
contact of the crude feed with a cat al yst produces a

t ot aleﬂﬁ)foéalaﬁélfs mwﬁ%wh the hydragen spyrgel s S;slpah%@s a gasdforjexample,
SR LS B A PR L ,GALA e

frorh Pdr- BP0 0SNwI/0E, 0.6-100006 Nn*/dG61-8T106 Nt /al®, pS@O0NmIEY, 5-3,000

e i § 1 ent.er t|on zone
NS SO Mo i Frrstein  Be B Sty dn some
embdRAES, A8 IIAS WRY cBfieS Fued rddiRMatddghic %ﬁ khe contacting
product usi ng generallé nown separation techni ques,

zong.of-awsien Bf 13y bador dxquipls. sBpgeathabimm, "Ehé’oc pIgoa. ffha dargier gas

t 10 112
ma}gﬁ}é]th?%én gggfﬁ%gﬁ a(irlué)ei QN Srbdé?{ g?\” 6)% t}éeolmcf regen soBﬁ‘c’g an g‘ﬁzecgn{]actmg
zonsd(gr dge cueies gdssmay &lfd ahes midhh e tHeRERSHhANLorkl)E%a some
a conbi nation thereof. The gas may include gas

em@érrﬂ%ras Adpriagen st e dP Ry A, hésimﬁnene gt @shiane) may be used
as aYhrler ggs aﬂ%&%ﬁ%ﬂ%ﬁ%}ﬁﬁh i gérﬁgctﬁl d—&ﬁ@ nonoxi de),

excess gaseous source, or carrier gas.
Thellexydsmey &mrcmmajo entele@)mdiceﬁ’hgtzone 002 actiunentBywitethe crude

feedipsonfit Y Gparir Gl B fischun M b ChaPedre Fome dgrecontit of he
cru®RYBQrHyitE Alcital yOftb@gdel Q%t&ﬁﬁro@ﬁé{QEatflﬁﬁgdé@ai&u& diroduc and in

catal yst(s) to produce a total product is perforne
some\gnbedingents geo Inseme ambodimesnts, Tverriesigas isproodbined WmﬂytH@e:rude

o formthe cru
fee SR M R Such Rt el oRe AR el ﬂ?%@ﬁ%yr%ﬂts%{aéﬂvg
zond 002 ddibdntdrie; dﬂﬂﬁﬁl Zo® 108 viadopguigemp.act i ng zones.
FIGS. 2A an contacting system 100 i ncl udes

conp a@zairaﬁ@nzz@ﬁ@ i:,081 0= cavds nroductrandgas gy dedemmated Sotude total

profiBLha LIS-AQNEv sy et ok il S Separaion.

Thesepkrmddiccmay agit kepgrationgsné NOPMA coaait 012, ahl ehe@irbédtnsported
feed enters conta?tlng zone 102 via conduit 104. In
to trapspartaighrERPipelingR SOmEe wersehaseiineriet ANE EOGRRYRE Zongs, or a

comBUREOH R &PUTEEedsmay include gas formed during processing (for example,

hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen

source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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conduit 106 and is introduced into the contacting
zones a s a mxture. In certain enbodi nents, as shown
w0 n0056839 1, 3A, and 3B, the hydrogen source apdl/os2004es2430
carrier gas may enter the one or nore contacting zones
Wi t
o L o R BRI el IR AP oA AP foduce a
tota) penduttas paﬁf@mmden twoncmbte dd6ictinddetidsi dihedbtal pduct may be

ce _and{or the rrier gas counter to the
Sep?l%%\ﬂ/tgf OIft e{:‘f@&@f‘f‘ﬁ‘éﬁﬂlﬂs&? ég%ance ?n xi ng and/ or
contias. 20f ark BéheRlateEof GEb bR s bPGntadtBloYsSStenCAM @&t includes

of the crude feed with catalyst(s) in cont acting zone
twol@g zhiee comaciingerodess tin &30S 2 end 2B ocontacting sfybtews] G0rinchudes

fact t 114.
confRBR2Eonep 0% BAF) L IR, SRRREl %S Honrtug e a4, 116
In FIG§42A0n€ 9AL aGithdteig ZoR& 10261145916 aet dé&cté@ﬁﬁ&p&% contactmg
114, 116 may . ncl uge one or nore catalysts. As

zonﬁﬁmmr@re@@r tlihe cfusle deash enéaprentrating zone 02 ngcozadnlé 1@@2

nt ae
S hgvrﬁ%gglg%hb&a&%%ﬂﬁ cg%r? T &ag srcgglmmé{%p\{vzrﬁ@%n]?ydg?g,eﬁlgsource m
condin €04k i ii@raiubetinto thd BomactirpicBésasoiRwld. NG c2Rh@
116. The feed stream ma‘% be contacted with additional

embodiments.tas ShoWmInJgRiSad+ I hrnd G theihy dapgamoiovgssrnd(arithrycarrier gas
may &ftér thd Bnd & &SFeTthﬁ‘énﬁ%cﬁJ él?qﬂgémdgqgedt s%éﬁlate?f 9%'%§£du1t 106

exits contacting zone or contactin
andamdn e ldtrecrt&n&epmeatm tbe flawrd tHdGude ﬁed mmj doit exhiriple, Thrduit 106"

.ude ct and/o s |s are arate fromt
Addifips e B Bitoee Rhsand brtes S baeclohr DO Bepde
feecf-lQl%y ¥hiine@RFkthE add/iér ccﬂta@t oﬁ“[hb rile FEEWRhithe OftalR.

nbodi nent of a separation zone upstream of cohtacting
sys@@mICI 0Othe Thaledeehwith n@takyeT@S)on u@iﬁathg tome 103 fpmk ofeed
nt d nt er, rati.o ndU|
sl SRRTA R 5D T30 e rb 05 10D kR b 1T 1m prcs.
3A dnd3Bvae tag 8ttedin Hdes iiHns eRAENE dontS] MItd @EIMbLANOEne 116.
known in the art (for exanpl e, sparging, nenbrane

sefaHAGting ZO’[@)"rSengu]r]é1 | Beimey ilesyderane s gaere catabystse rAgigown in
FIG. QBdthe E&T Qxﬁ.@(ﬁ %‘ﬁ% g@%g&%{ap& Ah CJ)%&’IE{ Pgﬂgﬁd %Lérx contacting

sep arate omt ged cru
zone)l MI‘pAe shaoanjpdii€n 8B, thh detedrmana:thdmtlglrrgaztme 114 via conduit 118
i stributi.on bel 0\g/ 9 5 0C or below 100 0C may be

andé‘flfeésa@cn 454pg 719 Y0separ ated from the di sadvant aged
crudR & RFAFUASy E@@on@a[c\i’éjlewi‘ﬂ? Q@dltlérﬁl %Qﬁﬁrn g@%ﬂ%ﬁ%@ﬁﬁg zone

at least a porti'on of naphtha and s nore
114eotr comagtingrrona b}ﬁ focform ¢hestefah pmdecj: fTh;m)taih eroduct exits

ad d |
confie bR 39 e S STt A RO RRRSTE R el oRe 1B i conduit
110z ame cii@ pydducEaidhtidas ds24re) I&}%reﬁédlﬁ@frf 188 fotalirBin@d The efde

separatlon zone 120, in some enbodi ments, includes a
progick exifseseparatighisma d A8 Fiagonauia 15di | | ng range

di Sﬁlgy‘ Qgst% Qéﬁer%fatb%ﬁ'clne ocﬂngnt ?a paga 1011 Qorbe upggre'c} ggt

range I'str 1 on

confhﬁ@ng)@steﬁy poce ar Heﬂlsaﬂh@t@ﬁ&fﬁeqdltm ttd}@péd&ﬁdmtd}ff)b&%@ﬁe
m xture Qf conponents with a boilin an
sepplddn 796t PO Marondwe k2 olp-sepretigsong 33050de egita pertion of the

dlsaglgglt?é%g Afde 1@§eplaﬁ?e?1tusﬁxgﬂg&ﬁﬁ(ﬂfés %O\I/H %n ﬁ{euag‘fe(f&eégnﬁffé,tsﬁarging,

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

components that have a boiling range distribution below 95 °C or below 100 °C may be at
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separation zone 120 and enters contacting system 100
(see, for exanple, the contacting zones in FIGS. 1-3)
WO R@506398Ui t 126t 0 be further processed to forPCHUSINOH®I2430
product. In sone enbodi nents, separation zone 120 may
I td t [
e e AP ETR Sl PRI In some
embylirnens,iah tpastyespastion GDnaphtha @od doipotddd. méne vebatide than naphtha are

TR

sepdrefed @¥AFBhhts dditsepirdich RIRAVOtvid@ndag 12anbi ned with a
crude having a ditferent viscosity thereby resulting
i n Ehepiredrdieed pbteinad fromasepangtion orscbi), irysaniga¢mbediments, includes

ween the viscosity.,.of the crude.pr t dhe .
a iR ol BSie T bRt ik bR B Flas e some
embpidadeis, JtRyliterabgediseibutiod 6f £ 1dasel i(ﬁ*@.nw?;}ﬁcaiﬁfﬂtﬁeh jased
different, thereby producing a product that has a TAN
crugeniged jngluges pEdrturdl cpmrorgnts Wish & bedingiengk i distrimgion fhetween
c 8¢ 1he ) t ' fo .
L0 P ) T B S B0 ke DR B el e gt
separati@erdn@i 1@0aﬂdbeﬁbmdmh1&ctircgr s;@tem; HEIJI(sleatfef Sxa@pé aké b@ﬁ?cting
syst 1 via conduit 104, and at |east a portion o
zongf Fj_g]éd g-%b F’@diﬁ’eg‘ﬂé i@é o Redthe Profgsasisp dam e grudesproduct. In
o UG SReuloh b LT HEE Lo DN BOR PR g D hefeom of
desgitinglumit. Afecputissieg, the tiude pedoct exitseoptaciiessystint ¢00rsia conduit
112(for exanpl e, a hydrocarbon stream such as napht ha
produced from separati on of one or nore crude feeds),

a gh4éie embbiinetts BRGrudRpriduct HitsSndeQaliPs erud® 1t RHME Same as
a bl ended product. The process streans, crude feed,

or defifeyent fromm thei orederfeed. t Fasesamplgr te icnitdequtadest nuiyrbectonybined with a

i - hl endi Qne. r_upstreamof ch bl endi.n L
eruds i R, RS Ay RGO R Bl T Bl g viscosie
thatiinbaweaete vidcesithi ofghezande i30uct The the eivctaity R @l tiddTaln another

meet product specifications designated by refineries
examplgs the C(Lfd&ri%ffw ey ba bieaded with crudedwiing ashal thatda difément,

. _ oL ’ ; o
kR Epr R Rl L AT Rt BNE 10 B Do
and tleerradsd. . Thehdersled pdeticpmadbe suikkietfor hhespditagorr amBorliBéitment.

[ dui.t 4 to be.t ted d.In FIG
6, AT Flkd dhEH R R BB TSt Brd et Gt ingeystem
100 tvity cnatiit ¢ 0Nt tat [d.a (R dF8hdlisad ;ﬁgd@@gégts(‘cﬁﬂﬁgta%g; system 100

. separated as previously described ormthe cr
via gaudit 12h an¢ isiaeodusediinihblanding sere kithtladdéndingsymied 30 @deast a

r .t 126, At | east sonme components fr t he
pordH e FEE R bt Eorafhod SRS BFORRERS Sty B8 gt o
hydombuh strdad suchtas heptgha propadetifin 8 pdrARnCITWHE ob hi#e 6tude

exits contacting system 100 and enters bl endi ng zone

feedsn@ criseot giide irduptmixpes thersel (ppinstiss a dlendedrprognet: drhe

' [ t. i ndui t
o4 TS R SRS AT
blendingrmbee 1 p0 ochuysstrearit o€ sivhébetethgpiond wii cawutts 3R] enghitige system

one 130. via cqndujt 134. | n _sone enbodi nents, the
may e |ealsi g etz ehine 1R 189-o Bl plepestireueieay meet product

specifications designated by refineries and/or transportation carriers. Product

specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.

42



10

15

20

25

30

transported to a refinery and/or a treatnment facility.

The crude product and/or the bl ended product may be
wW@e@see®»ad to produce commercial products suchP@EEUS2004/042430

transportation fuel, heating fuel, lubricants, or

ch | & QRO &@aéét&tghgﬁrgioitz hE 196 13B6Honduit

frzlgrtFlf@Sn%I}rey&% S%ﬁﬁ}?ng thél cru prod Sct and }? Qé onduit 122,
and tHeahishddapaged woidetin sqpactkicas poerdownly desceibdd st foh‘ﬂnahe crude feed.

fractio I n sone enbodi nent the.cru ct, .the
The g deedl B ilies SOATIGTRHE RabEngPRag: D¢ KEbast SOfe
comPBfi’éhtté ROS tHBY s altd S &Ad:E1ke z!uﬁu%ﬁ PBn MHPGL B Ak 124 At

crude product has a TAN o at nost 90% at nost

leaSEeopertlan ofrths erBie Frodwict extitsrpostactimsystens he0 mdxleniersmh@dmg zone

me_enbodi nent s, .,crud
130 Fpecidin ol O pEToR SuE T SLUETs oS itnaidsde 130
direétheor MWNc@fduftne2 ahdiie dogfhed Witlc@iktcrude obad itdredtha bleh@ed
crude product has a TAN of at npbst 1, at nost 0.5, at

prodygt t Tl Idendae prasiset axits bleagingwene §3Q viagonduitdddt 0. 05.

TAN of th t

o oS BB PESHER  fR LB Bi b

trangjtsb@d itdTR RifberyTA/ opfa tidagment Gatdlitpr Qtthe ckudeptodect bfid/ar the blended

range fromO0.001 to 0.5, 0.01 to Q.2, or 0.05to 0.1 ..
produgt wayrke ginsewrdriorreduceirammacial BPERTE sudhas tgamgoariation fitel,

F

s ATl O 0 AP0kl
distibling the cmdel @B)dheteadld/o'ﬂbh:ndedjpil@dpctad peeduck ons ommore distillate

e I ments, sat Ni /V[Fe content.in.a ra
fractiorgo% squge ?1@1%) 1BY§0{s t%be Cfﬂ‘de PHREISh ]e)a Q][ep'%ed,\l?rpgl}}cﬁea l?igor tﬁe one or
mor€ Qi8R REidlRens v d@fdted! N certain embodi ments, the

crude product has per gram of cr udel\g oduct a total

N| /vgeige ewhedimentsrthe cruda @eod‘upblnnsy kA fﬁt grashB0%patanost 50%,

at mfét é) @ Oéﬁﬁmf’ % 1? /91<°£_l% g{ﬂ?gfn% & cf a| n en‘ooab Gdlm?ﬁ%s crude

produdeharaUDENhR 8 ra&IgerdSﬁSISO?/o 201D, 3@%0% of 40\50%/0&16116 TAN of the
sonme enbodi nents, the total N|/V/ Fe content of the

cruderfgerk Iprcsiin embedimenisythwncrgly-produyt has a 9N efaagst d nag most

I
O.S,Et n%‘l ﬁﬁ% %gﬁ?ﬂﬁtﬁ% Qafct: }IB £0. Gf ugltco a.gS.a 'TtAg\t(P gfthg gmdg rprodt%ct will
frequeith ise dt teastel. @00 1 sxamlis morbffr@]ugnﬂty at bastds00f. atsonesmt@d¥ments,

t st 50% t.10% or,  at f th t ot

s Tt Bronthrdy bk i orees tam A OBF to 5 o W 2ue! s 0 0.1
t hgy GEHEemb&EHents nth@ efddRipfoRebPRAl ani%fHI N 11\’7’? e %ﬁ’t@ﬁ of at most
product has a tot al content of metals in netal salts

90%gfat moglaiti’e abwiostsl 07 amoanie, efat mas084o afthy DIV /Boceest of the

0% o ot al ent 0 ta [ tal .
eradfpgE D SRl ahiochh Gmf RbRE el B £lelet R Fanvent in
rang®fdsg(vp.ato-wemernabdvy, (frCBTOnSO‘V@bﬁiheNVVEel d@ﬁteud@ﬁthb dtudarféed. In

not limted to, carboxyllc acids, thiols, imd

certajplembailments, the crudedradiot basap@fsgra@@sfrﬁwc&pr@du% art%téww\’éF e

I , InFvi
confiit % eliE MR CHTT @6 RS w107 gb il A 102 BORGRE 10° grams,
or lmet(b'ﬁ gip@k td DR 10F ghdnes. riﬁtcaxhamahibsdnﬂgms; niod erdde Baskamiost 2 x 107

srargy RENVN feg i SoiminBmasdioenar e ot Y M hReRer O hbe eridg product is
70- P?;@%'S@ gm u?{;@w&t%me%n@t 6%%&%% f@é%?nw e,

Ziné an Colum 15 neta or exanple
ar denomy pmﬁ@dmwntsﬁthaenalles)rc(duot has>6atmﬂl epntehiradmeialy in metal salts

of og]gaﬁcuarc? S otf Qte I‘rnOStf90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per

w@r@siefo3cr ude product, in a range from 0. 000POWUS§I0a4842430
to 0.00005 grams, from 0.0000003 granms to 0.00002

the ¢hidE8HrodRkt ﬁars%rfb{al %@Q%f HeBISintBetd-§ 9@99130@&35‘%9{5 n a range of
netafs in nmetal salts of organic aci f

1-80%a 8@ 7pY0aU60%, bn36-0A% dithotitalentisnt of rmecbalain m@mlemtts afforganic

.metal s i al, salts,. Qr gani ci ds of
scidhi it oo Dutic St oigalin Bhmgef et fadpd Jut are not
hmﬁ@tﬂfo%ﬁrb&fyh%&ﬂls Sthiols, MBI, sﬁﬁi)fu@ a8lfls, Ah g SMhafdd. C§§x les of
the crude feed. In cértain embodi nents,. APl gravit

carlsgxylip ec1d$ mdbldp,rlw atetngb tiodied del rapltherdo atids; tpherfarttheenic acids, and
crude .feed with catal e caonta

bengBitGFic) RS mtel Do IR ot st GORIRGE M metely Cpsgspmt.

lith@im tsbﬁuﬁphncgﬁcﬂé@shh{n)oﬁlkﬁlﬁlﬁ SerthdBethie €fdr eXdinsle) rrhégﬁ’esmm calcium,
enbodi nents, APl glr avity of the crude product I's from

andibqrigm), Gojurgp 12gpetals (o5 example,emmaand cedpomneatuann fl henetals (for

e Sl RRNOL by B 051
f eeId cettiin @01be dinddey] iertide probiect haigiRt) rc@ﬁi@ﬁ}ttoﬂlﬂétaﬁ in metal
cosity in a range of 10-60%, 20-50% or 30-40% of
Saltﬁ H ORgRIiE aglﬂ% ;pebgraph‘éf @rdrEotisdn arangsdram 8900G0RE gragms to
04 S T HoBfod SSBELE IOl 3 OOy
0. OWOItgnﬂns:oﬂldetabnmdwml salss AfrdB0daci@per 22OV @ndd GrddiodtoIn

f the. API th e f
FAmRRCiRcRtS %rt?ﬁ% et %’?u eegssa%ﬁ Ylernic,agids ghfhg feude

pro&@R i1 13006, 880- 1084, 0?000118%, SRS toell Yonteht dﬁﬁétal%%’(%néﬂl salts of
at nost 5% of the total heteroatonms content of
orgae 8ads imdhe ciude &esdt ai n enbodi ment's, the crude product

P:Z%lt%exg% %lnb trrgergs a%avgt zﬂ‘} cgtgdgaptr éﬁ,}? dl,lﬁ%d r8{nacfontact of .

the hﬁlﬂe f@atvﬁﬂ%catac!ydtednlth@éontd&ﬁng eoriBtidresid 70113050 89-120%, 90-110%,
i ments, the sulfur content of the crude pr oduct

or 1&9;/1 38% %{tth%é’l gaudy ohtherspide foeshy, Ingertgip smbediogerys, ARI gravity of
th E‘Rﬁ& b ur sof the crude product. In
ecer [ n e hﬁ?lrren (gtistﬁdéﬂf:?ﬁ e product has a sul fur
c ohenttain emdbdineassy thb%uc&tprb&a:s has30¢%iscaaity ebstm88%0%arat most

s0%Fpreb s iBbo tpsgossl&l?'ﬁfé" iR (b PeTegr A e g gpe crude
proMc@ﬁé’ch{Vﬂs&)sﬁ Iri]-é3 Bt egpld-g@‘%? 20:50% Qrﬁ@a%%fftﬁé]%sé&lltg%the

content of fn some enbodi nents, tot
crudn ﬁeixb g@wommréwdnmnts, niee mcmléy pf thd aoide peodubteis st s 90% of the

t 109% at st. 5% o 0
visg e PRRE 650 iRt RBH el of lstudiioaiisoty-Fag so-
120%’{’@@90411?0%&)ftﬁd1§PPgﬂdd@yﬂfe@ﬁuﬁtfe&fis a total nitrogen

content of at least 1% at |east 30% at |east 80% or

at Ipseme embodisrenishihercsidgiProduct biferfotabheteioptonts edngent of at most
0 t
0§ T8f ot KSR SIPRUIDACE 0] KabbbR Doy o

crud0f®ed. aih censin eﬁﬂ%ﬂuﬁn‘cﬂjﬂﬁi crﬂcﬂ):"/prodhlict ads aMp&dl hlecdtomb €ontent of

basj ¢ nitraogen nt ent
at least 19 } at least 3%%), at least 80%, or at least 99% of the total heteroatoms content of

SO,

the crude feed. .
In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%

wW@roosmeB9 30% at | east 80% or at | east 99% oPCT/NB2004/042430
basic nitrogen content of the crude feed. In sone

leas® 80RAbNR N8t 99N ey HiEr Edine B the lerddFe&d. UBEs R OdHESdiments,
may be at nost 90% at nost 50% at npbst 30% at nost

the _s_t@i@@r content ofiths erugeprduetia 71 §Yon8¢d A %ener 86-11 6% aofrthelsulfur
i n enbodi nents, the crude product has an
con en?gfet%le glbu(r‘q? et% of at |least 1% at |east 30% at |east

80%n soine @inboeimsdnt) Walafitrédea contpgest thoateBtprafuct ARy be at most
crude feed. In some enbodi nents, the oxygen content of

90%.4p most R0 st 1 0%0s0r 2 mpst Hagé aftptakitrogen/pontent of gog crude
e O A O LR SR RN B 15y 85 s 1,
at lexar 309K ydt leasta8%] c;mntwstrw% off th¢ togal rituehen poonene bf theeride feed.
at nost 90% _at m)%t .50% at nost %8% at nost 5% of
t hdNEME EMPOgIMeNR basic pigegen contint T the Fpedmeredist mayeat most
5% I ﬁ%slf W)@ at h{bs‘ﬁ %%aé ?n(%m)g‘% M'ﬁﬁ)st 5‘%%1%59 G%lpﬁﬂl%flégﬁ content
as a tot 8.7| cont ent car xy | C acCl COITpOUﬂdS (0]
of theasde f¥4l. &t cdrmarstmB@nents, theastle gctdrasat badsieastro@8éontent

of of eastd il Rt o Kes 076 s 406 ibe BETB A Giegaispatent of
the exM8eRedconpounds may be reduced in the crude feed. In

sonme enbodi nents, carboxylic acids and/or netal salts
of I@apmcﬁmbpdmmts;l shermay erecaskratp ik (cyudeepiadied nivoflpras most

0 d
o0/R PR PR fea ST bR O Frc B KA AR RO e e

crude&@@ nInCdéi’fEmLUﬁdﬁ)thﬁerﬁs th»@ﬁd@p@dukﬁﬂlam oR$gen content of at least
differentiated through anal y3| s of the crude Er oduct

1%, 78 loggt Hemert st SWRacwirdt kg P /mfdb‘ﬁ)%yg%tcﬁat@t p¥ e crude feed. In
sonﬁwﬂ%'dﬁnedwfﬂﬁe%g%y@@ﬂ%&'oﬁ‘ the V% g&&c‘t fOE! fallge B8 £%0%, 10-
pr 0 arn

gas chromatogra uct, 1n ce
70%: rAveeli%hent39;508aef the o&xg@mn‘@nﬂd&i&ht cafle &echdﬁtsoﬁﬁ%nt&ﬂiments
t 80% t nos or at 50% of .the o
the faiplcaRENAL SEHRONY %‘éd/F%‘@HoungﬁgP Sark THAdic midae i most 90%,
at nRIsPS4%! atinfos@ i 0P mEL %94 ihdBsthient Q%he%rlg@éfhc B%coMpounds in
at nost 40% of the TAN of the crude fe 'n certain
the erido ficdein egrtaithembedithenisy the anide msiuairha@ xaytgah comerivtt cofboxylic

t | east 1% t o 0%
coi Gyt e Ao b0 iR 38 18l g b PRsova
confeht!fcafboxGUE hcil @b mpoldrly iRthedtudedasd. 1% at | east 30%
at | east 80%_ or at |east 99% of the TAN of the crude

f ed@ somggmbpdimantsy seleqied reatie opyasasempaE)dsagE ba reduced in the
crud:eofa% Qlillalsgfnece%{ %ﬂ%ﬂt& cgl%b 1%18%5%%1%1 rmhl?ttal%gb/é 8‘% (toafrl?r%xgl ic acids

car I C acCl
mappbdghearicaly ramdsied éeﬂzire)ﬁoﬂ mecﬁdyhd eoiiteidthg dgdnia oxPgErecimpounds.

f non-carboxylic. containing organi c oxygen conmpounds
Caraﬁ”fw Acifp 294poR-cashoy @%Onfalfmwrg&@%Ozsarngmpoungs in a crude

R e T T
spe¢tmbm@methods {fos exaphpde uhfaared amalicsis) ness sgacommetry, and/or gas
chromatography).

The crude product, in certain embodiments, has an oxygen content of at most 90%,
at most 80%, at most 70%, or at most 50% of the oxygen content of the crude feed, and
TAN of the crude product is at most 90%, at most 70%, at most 50%, or at most 40% of

the TAN of the crude feed. In certain embodiments, the crude product has an oxygen
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0. 05-0.15 grans or from0.09-0.13 grans of hydrogen
per gram of crude product. The crude product nay

WO p@bs0a®39in its nol ecul ar structure, from 0. 8POT/BS2004/042430
grans or from0.82- 0.88 grams of carbon per gram of

conf‘eh‘t‘gfeat@éé%fj pgt at 1éasf %%, atgéasf"@(@ & RYSECERA of ﬁhi%%(%gnccontent of

carbon (H/ C)” of the ctu uct may be
the Pidd 3G, ar8ithd 2OWle pordudChak ]a.d]fﬂ\l of at llaast avgQuat Ieaé.tlB(I%r att le@st 80%,

t rude d..A cr roduct atomc HCratio
“%@#@wﬁgéﬁ§WW@¢ [%%SMOmCWCrM|o
I n%&cﬁﬁ&%ﬂ‘yhﬁk cHRIL FHSIRNGA hax%%@cﬂf@ﬁ b?&rgéxﬁx%ﬁgafﬂd/or

in the process is relatively s , and/ or
methhsatte gbearbexypic ecide eflatimost PO, atTmest dbUdet 1ppstdi@% or at most 40%

or L YRR CRTONEIL LA o1 005 0L B0l LG, RIS L0

witlgh 70118098, 808 2% 61190-116% of BRStonCart¥3d1i8 E&[f&mn@roréafnﬁmoxygen
0.001 to 0.5 grans of hydrocarbons wth a bo

companads ofithe prupeifdedn of at nost 100 OC at O. 101 I\/Pa at

l egr oogle%%ogm?e 5, Hle c{ o&b&lcgpn%lu% $ é? ﬁtﬁ gﬁﬂl«%&}?r BlEyheEss from

carbons Wi a bo| i'ng” range
0. OSLOQSQEarﬁm& 260 OQ@-(BB Gradf3 bof M?dlr,ogéﬁ pélﬁga@lh o cRldd perdass, The

rom O. 001w$ %rans of hydrocarbons with a boiling
Cmc}%ama%uca mayringluds, Snitpeelcewar %wtves@ Teamp 0800 9 @y orgropp 10.82-
f
08k k8Bt MR S BBk SO0 BARRID B

cart®QAHIC) afittle dde Podatt rﬁaylbb withdRar0- Ex&o,80- 12084 tor 00-Q (D(l% of the

01 t b th
atorlef iy of iR Giitech 40 GiidE A B Vs, B am > 9 of
the @&ud® feb@ htdvind 1/ C"iathﬁﬁlc%{EQ ath: 0pRkSadd6r ébhk’tﬁﬁptﬂfnqglﬁg&ro gen in

i ncludes, per gramof crude product, at |east
the piogess 1@felaiyfdl’y@mﬂlbm01vﬁmtﬂlydrdg@n iis prgduced gesitu.
di st.ri bution st _1000C a a,.and/.o t
oot SO P R m el b o oA RE PG, B game
embﬂ)dﬁhéﬂt@ W @Gd@@b&m Anclitds Qer afeh eOBle Ofadatpréiudf 4t MR 0.001
gme enbodi nents, the crude product nmay have at

gram%e%tfroel 94! @r%ﬁgrmlb%ofélﬁ/dlroea@?nwah adoding rangerhgnbion of at
mos? $60 8€ &t g 1 fi/ﬁiédgt lﬁzgs?g ‘061 ﬁra!rr% glt ﬁlgﬁl 0966106’ 5 g?:ﬂ{;ssof h&?leocarbons
apht

crude product nay have a a content ©
witlDa Bonj;ng nnge distrittution betvdes 1 Q(B a0and 200 &P ht a0 pePagitdensaf).001

grari 61 5ol QDN TD 3 e A Ik bong Pyl e FaBodiiBption between
2009@ a}la@%u@t 4t baodingid; bi 1%55% ocv@mtg%s %Tr flohe0. 661468 ffrﬁﬁ‘sdof

distillate contént of the crud roduct ma
hydmarbgnamtbfa mrluxgeamg’eaaﬂnbuthnrbeawqreaarﬁg@ °ﬂramh400 00600.10.15MPa;

: 001-0. 3. .qr r 002- In certain
an L B 0,1 84 o SRR Pt et 1Yo SieBsPBin B St e range
distrBution9twed-40020%nd 338 90-210.064 8fpd he VGO content of
the crude feed. In sone enbodi nents, the crude product

hadn sprag embadimsntsdheeradpproduettincladeyamr e eferuppaduct, at

leas{)&.ggg _gl@?l%@é’?l;&%?%ons Qﬁ]ﬁi%é%gé ’ran% %&ﬁllg)ut?c)n%&"%%bst 100 °C at

0.10arPd and/ot &,ledsh@0CY gxdmspifhszldmtarha@ Witli & 5oiling ras iRt bution
of 7(8- ]6%0% g -

between 100 d 200 °C at 0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least

0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of maphtha

per gram of crude product.
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~ the irugt ? eeg. lhr FPIRGEp

120% or 90-110% of the residue content of the crude

feed. The crude product may have, per gram of crude
w@e@dneio39 a resi due content in a range from 0. POD032004/842430

granms, 0.0001- 0.5 grans, 0.0005-0.4 grans, 0.001-0.3

Or ABeme cRibedPnchtd 'E%ude%ro@uc@ 1204 dis@NA0Eontb A 0FG0- tl?y'O'%, 80-

enbodi nents, the crude product has a MCR content o
120%9.01 8091 0%0of th@@%llm C@Gemm%ecﬁruder@edf[fﬁlﬁ:dmmlm capitent of the

cradfiindia! s s for elfih OB AulE pREREE 5B6 S0t FinPoRiEb 3 gragps.

0.00M06.3 gohifis, Q,E otobg 02 ggpRal tenes content of the crude
feed. In certain enbodi nents, -the C asphaltenes

corlneartaigembrdinesnts ehercaede predugt hpea VGO omtendof F@430%, 80-
1206/0 e‘} 8? lr} ?A@g‘é@é&gﬁ%@{}m %Fﬁﬁ%c%ffge |fnf%8$1§ g%%?h%getnts t{1e crude

pro@l[c@ tak; perl grami df f(chmelﬁodiﬁ?/cadf GOhenidkRneoah@tro0.00001-0.8
crude feed. In so enbodi nents, decreasing the C5

grag R0 1 @ exares HtOQQtO beramgeorc- a0 fesrmuni | e
mai Ie, MR
[ ncI ?tggfgg t ((e)élsn{i P[%etcy?/l!l c}éafp?{)ﬁ@t g? ude S e(%lﬁio [é? y%rlc% (l)JA()ftgo_
120P4, ot 0041 O%mfstbe‘rRsrdnb catitere i the driée fe&d. aSiphabdemeduct may have,
conI ent may .be conbj neaoéo praduce

conte
per G S PP UoN P SEPHE FPTEIN R gadrgediom RGP0 L9 §cg5am=>p 0001-
0.5 ERRRONBDO50/4LrhRE (CHHAR3 gfaf?ﬁ’su @tooﬁfd 2 ﬂaifﬁ &D.6186.1 z&'ﬁsa

Vi scosity conponents in the ¢rude For ‘exa
su r{n@f:rtan cmbddinfesisd tl@fcrlabmradiuoe hessa bﬁlﬁ emttersiot 70r 180 Ug 80-

120%e 8%5% gltﬁedgflcg? %(H)g ecilgcfﬁfg \%ﬁlg t}éeAcgflélﬁj%roduct hasa Cs

aspm@ﬂ@scdon{%&&maﬁ@ﬂpow Iﬂ@st 8O, 65AM&E 50% 0P the CNBpRHREes
be conpared (S to S) to assess the net reduc?l on

Conteﬁ%/ ofi the cipds desdl iy certipemaedisents, th &'s esnhglietes santegiadf the crude
feed 1 g%b% q%"/p fgggﬁ %O%?%ggtqieés? 7gor/?e o%gﬁqogaésﬁgalfengg cc?ntegtt Iog the crude

oor

: feed)sfvhlllﬂﬁe dMaReohteaf oftthecrade g dnetad withird II) BE%@i EIM/ICRH@@ment of

sina ge from1.0-3.0, 1.2
bodh FRepifg the %seh%@aesgﬁoaéﬁaaef Hhegcrude

feec?wﬁffer‘)mﬁf?ﬁﬁlﬁﬁé trg'lﬁﬁvély$ stdble 'N?@R ol @by HE%S@%{ %ttaﬁl{élty of the

nost 50% or "at nost” 10% of the MCR conten
crudﬁrfa@tﬁtowé@mdupm enbodi nents, the cr ude product has

con a.r 1-80% -7 20-60% or
2B B T e e Lo M Aoy e
conPirRdus prddass a hiatRaiREcARORG6ERIY SetwdnQRe Righ Qf%lzogtyjeomponents
granms, 0.005-0.08 grans, or 0.01-0.05 granms of MCRper

in ﬂgfrcéhded?m duqy aféatp\red@l dlasthigh iseesity cempgnﬁrﬁ%mtthe crupe feed.udior

exa{ﬂﬁﬁdy SLSrB f?g g Igl(rérlg %ee&r(gs%gﬁ%hgsocd)&l?eal? %nr%ls ggrggs feeg &UICf{ content may

be rEproQARH-H3. S)OAI Sugrdasrefe prodwk Cs aipﬂtlbuéiies p&iterglagia@fude product
crude prod The catal yst may assist in stabilizin

MCRyfenient ey ?bedpa%,sema@ PY Ry theaRgsanasaly mpardl @rto S) to adsess the
net #eﬁﬁ‘&k‘i‘ﬁﬁ thigh \g%ogﬁst AlnfSneMBYn u{émrmetfe&@fg ‘Bﬂh%'ln[xde{}n?!égh& may

riction or ‘1 ncrease water separati
be inf rdrge fiom 6@9}% d 690k, oVBOBOUSo R sitrsbine dntbedindntsrayatio ef

MCEeclog?eﬂ tﬁtg? %&dggg@ggﬁpg{g&éﬁ gq%:?gll eg‘ct 1§ 1nd§ ?a%[gé: ?om 1.0-3.0,
1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%6, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of
w0 b@s06398® f eed. Such properties nmay include, BPUL/US2004/042430
not limted to: a) reduced TAN, b) reduced viscosity;
60%) or@@dﬁf% df fh@tl\ﬁbRN'oél%éﬁF & thOBLEL Feed)TnE %ﬂiﬂ%ﬁ) cﬁl%pfla%nt some
nitrogen, or conbinations t
em@dlmem&d"ecdn ﬂé@l()dhﬂ)el gmnis,e@u@()S -0.08 ehus; e 0.05- (mﬂ@aints@ﬁMBCR per
reduced MCR content; h) increased API
gﬂﬁgr§§PﬁGIﬂ % UL reduced content of netals in netal salts
of mIrsgARicmtRAIMSIts, We drude FTOMR RRIURE Frob) %@ft‘hgxlx 0 or A€ but

enbodi ments, one or nore properties of t
lessﬂh@d@@ﬂ granesl, 100080 1-6.00 h grapysyiored. 0@08d 0. ﬁ%/l g'rems of total catalyst per

eI Fectd vel h ile ot ert ot .
it R Phactf RO Y0 e 2G5k R P S Bl Grophuring
tranSp@aRioR andl/or fredtnieat. dBR dafBlsEmh irtHibiy c&%s%ﬁ int@iY friction, and/or

reduce TAN in a crude feed without also significantl

increprgnteperHatiemehilitiesotf thn ¢vade prodpein éﬁqtboc(sfdgscr@zé hpein may be
conﬁgudrfeﬁ é% %&(ﬁ&{ dc%%nc&%l rclét% § (c)lre&cg%)fxﬁére%ty the crude proHuct during

trea'tmmcentrat ed" on TAN reduction, and not on reduction
t her components. Thus, the TAN of the crude feed

c a serrdeie et Piured tiemisgnipeting sysigpolfiihas propesties different
tharpfg n%%@s By e gﬂﬁlﬁ ef 4, 8 éléﬁ) ng)laﬂgf #h%??néh?dé' Sgtu??g n& lﬂﬁﬁed to: a)

onents Int
redtdqeé dagrit) agrbrted visdesityae) reduved totdIAN/V metcoﬂteﬁﬂ,l Hf teﬂuced content
fs ]&%{t ent t ha% is accel%t)ab e to et. treatnent and/or
Of SYIUI, OXVREPARITgBeT, OF qTRbinaliqng thereqhe)redyred residyg conieay £) reduced
Cs d¥pNalRBed @neenld)ir6diREd {
’ dg? ao reédum rlllg %lﬁ [ fur. Mga% g(?girtﬁgh)dgg(de%?ﬁ%?letwngqqy&uced
con@ﬁb@ﬁ:mﬂﬁehtlg mefal isiles dfrpveanid asnds; msgg combinaticmsdhae@ﬁ Insore

el B 1 00 8p S TR PRLA R RRS M. s

be s&leC@V@pUMg@d Wihlle ottt ploperfibeare abotheated £aftdh, Lo not
herein may be introduced into the contacting zone as a

subsiangial]y shangeq hgr example dbnrebadesirable 4o onlysaleativebs rqdncq FéNin a
crucﬁzqg&?&#th&g afB'y ngfel&rr'lﬂ?%ﬂ'@ %thg\@lﬁgu l'blf @(ﬂ?é r%eH (for

crude contai ni ng” su I's con acte
exalppbc sulfioypsidddh NiC@Fel or SIGO). Iaahibi lnmhelo hydrbganipdlesiusing

escri bed herei not be conmerci al
contagfig %‘?{E @rsHprated” o TN Riuetion. 2pd ey Ysteduqiiogtod pier
eghet QESE r
c.o %i%%rﬁ% lgizszﬂile &%&l\%gf Hl%%ﬁlc’@%& a! Ue?%cﬂa&:@@ &ahﬁ ds%% égé}qudrogen,
sincehess of @ehhydopan s arsking4d fo 8 RCE oS 3empdhidtCin the crude

feedyh 06 Ricts i AN ARG TS B0P PSR, DUReAGT GeEipithat i
accoptébleio drd¥ Qatnt3Nd 2 orFA G drtatibH §skci MBS, th%ﬁ'@g&perude feed may
RN5610; RN5650; RWM430; RMb030; Z603; ZGZé Z673:

be nyorg sfficrenly treated o regige PAbwithehit also a@delcmgaulfubl e f r om
CRI
<o r%tlteﬁ# %@H 119 pfi‘é or ﬁ&legébrgﬁﬁﬁeégsn f the nﬁgntbogs E}aé’ﬁé‘f'h(lﬁﬁ c.Qne or

more bulkheetals add/of emdor medewekealO R a Ok pﬁﬂtl’ ETHeGh&tAIB $na9-bkGn elemental

net al nasu port. CqunnsSlO nmet al (s) .include,
formyon inghe, orm ofa compound of the metal. The catalysts described herein’ may be

introduced into the contacting zone as a precursor, and then become active as a catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is
contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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not limted to, vanadium chrom um nolybdenum
tungst en, manganese, technetium rhenium iron,
W@ owalos393ni ckel , ruthenium pall adi um rhodi unPCDERI004942430
iridium platinum or mxtures thereof. The catal yst
0
are TBfoplifod (8w AT LorRl Adtiimg gk irs: DS ITRE C234,
C310L; @334 gCanis C4a4; CREs C404,00449% G464, @4480%24&2@@, bNano; DN'120;

ongs 3951 s Pl ISRt S el e e "

DNB@@G y5ie$3 190R BAD0; ]IfCAﬂ'OemtleSRNWO FaqiJ0; RN448: kXG50 RNG50;

l urms 5-10 net’al (s) anpl es of Col umm 15 el enént
RNﬁRﬂﬂ M@BD&E&@%BM% RMiQiiIOygﬁOWZhaZ@%aZﬂm a7 13 Z723;

27 A M TOB D R0l tony R Y216, (i appireras

UsOA(;OOOS 0.03 grans, or 0.0001-0. 001 grarrs I n certal n
enbodi nments, a catal yst i-ncludes Colum 6 netal (s).
Thelnsamsleybodimeptsy aatalysts asedfo ahnuge propeatissstl thexcrtidt febd include

o R L LN e 58 0o AP
not rhaﬁ@a td,rvafadiuid Oéhtolitn, ghé@BdenBm) QhgSess, B&@ABose, technetium,

0. 005- 0. 1 %rarrs or 0.01-0.08 grans. In sone
rheRipo P RRSebalt, nigksl, sutheniyes palledivgy aBodivpeanigmo ridiumelatinum,

I
o TS, Sl T L s S oA 10
metel(Sroentefisf at teastdld00 lagrame at Feast@OMngrafms, e ek &)1 ghams or in a

O N S
sorr@cén%mhrﬁerﬁ‘é" %eocfata%;’:.lt ﬁmﬂ:?dez C%lerﬁl PkAEnf( ik Qdcgfior%l tHEColumns

metal to Colu metal may be in a range from
5- l@mptaé@) E_xan@alesmf C2>-16mn A5 etsinentsriaclude piospha@os. Ufile Gitalyst may

ha 838t OBy 8 Eiincfi £5n ! s ol 0P Sapermir e e doh 8Bo0001-0.1 -
grai@ OO0 -0.06Cdrbiele ). @ﬂoemsl%aﬁﬂsemmd(ﬁ)o b ggglstion to
the conbi nat1 on of Col umm met al with one or nore

metlglcertaip sm eﬁ)llrrmasatamvlmluckes1©olumn 6ongiek(s). The catalyst may

o ETRPUGTEC 15, ) ol BT TR, B B o

leas€010u rgrari€) atﬂeﬁ%lO (lZ(grﬁrhEaﬁdMnaP a@@ﬂlglmfi%rﬁ Ol’(EX)?JO 6 grgtnbeo .001-0.3
t or from

erargg, COIR.L e DD s, b pare rmbodmeoata A st includies

ﬁoxH@t%b(-%)O@}QnQQf UIRmh ARGLALN s fgra@n Hp+a"i’£r%§ta§d Qopd the

total Colum 10 net al totheto in
emhodenerds, dheystal ysd ynchales fobmmahelefment(s) in additiar tofth@ﬁummn 6

t51'ﬁ In some enbodi nents, Columms 5-10 netal (s) are
metpl$or porated in, or deposited on, a support to form

t hgngaia Ieﬂﬁébdmieﬁtscﬁh%tc@ﬂa[}lsﬁﬂbﬁgéi@wrﬁbm%mléﬁﬂ 8 metal(s)
metal (s) in conbination with Colum 15 elenment(s) are

with ereotaeramestals iomdiolumpdeind C@hlmmsﬁél 8. uﬁpmltar tatjo bHEpumn 6
metélhcg / o?ﬁrﬁ'{l g%e‘ql (tfb}/er;agtrjgglsrge rétﬁc' n 1%% %{bm gjlxlng)fﬁ)g ratio of

Colamh &l rysthl th Aolunaes7-20 nesl n@@rﬁe in alr;.lmgmoazh 03)20, ang, @1-5. In
el emsnt(s) The su?port may be 1%orous and @,d)p/'i ncl ude
some&nbedtgiis. Bieica pehdasCelimsoly derser (s addtiando the

contbfifibh 8 Col‘&ﬁmﬁ&?@faﬂ@t \LVR{E Snd QEhER metHE HoAPER NS H8Rr 7-1 0.

may | nc
In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).

A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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limted to, alumna, silica, silica-alumna, titanium
oxi de, zirconium oxi de, nmagnesi um oxi de, or m xtures
w0 b@seefo39 Supports may be obtained froma comeeTUS1004/042430
manuf acturer such as Criterion Catal ysts and
e
ol A A3 ot P aR(] CAolg! fffo 6 toe 5B ELfin 10 metal 1o
the togal Godtnnuw &treetalda rtlhmnratzdmﬂ/nmy mon eusnggfamphil 1€, oframyd-8s

f zeolite ncl Y e eta.zeolite .
o ame erbetnts Cobists 3510 BtaleEhe i Riportiedin of deposited on,
a su%ﬁ@ﬂt kd fo¥m tK@QAtélSrﬁS Hﬂ%é&tatih@ eﬁ'%ﬁh{éﬁﬂ 6103 SCMEtraf{é)ailn

manuf act urer such as Zeol yst (Valley Forge,
Conﬁemmlfwlm‘drﬁldumu 1S, eherhent(Eh eresumpcnated iim og deosited on, the support

d t hat
to (SRS NS lnPufdERR S GHER iedRbiqle) SR B gn 0P "
supporedA, tHefwekshtlof @ ca t/ﬁqclddés 6B hppoRt, SMRREI(FR 2he all @lement(s)

support is prepared form ng an aqueous paste of the
Th mlpp@t mawr@f: opioas and m@omeéu%f@ d¢tﬁaarmxsdes,amram @rhon based

matgrl ? zeo g Q)? ?m%m%uén d‘[ﬂ?l‘%f)? tRéf?a %)1%({ b ﬁlgsgrrr]la}g fmc‘iud%tl?]ut are not

(S aCI In Su

llmﬂeﬂmmlamarad siliya, $tlh-al@hinadstaman &idd, recbrinn 9kide, hBgnesium
extrudabl e paste a desired consistency. Exanpl es of
OXidgs PHBUNTHEP J%fée(’fb SHPRETE Bt bY phipipediren 2 Gomperelahpppufacturer

sucﬁ‘ﬁ?éh&:n@ﬁ C%tal 5L glé%hﬁ&lggfes ﬂpS’HBXQ&P Gl i £s wh g’v%gnsecarbon

paste nay sing deneradlly
baserhinateyisls icttdey butcane met loisd mnmbtnzait:dt kydon end/ot pgrous graphite.

e e RS Y LB, T S 8 R Bl s et

and%rri‘eﬁ&rﬁegﬁfeg 32ellfted Bhy Be BBRINRE @ 4 EdTBmEA DN nBRaMBhSer such as
0.5-8 hours) and/or until the noisture content of

Zedm(‘éé&iemf@ageethyW@a@h’écSA)dem red | evel . The heat

t ed extr.udate urther heat. Lreated at
! erDlepfith i RS PR RR Rl o el GBt BaE PGB oo
aveRigE pbe dighetei dreat $ARPIB0L A hatdasgl ANA @ et RE& 18018 In certain
di aneter of at least 150 A. In certain enbodi nents,

emlﬂﬁ]ém%b FHPPATHIS| RiRRISC LR AREMHISLAT AdHCOUS IRatia of therpiort material.
In sHfpk efhbBbAERR an Q(l:lﬂ h@acf&eg B pgg’[ toca%g}lgjc ﬂ?etx'tr‘aﬁﬁp %Eﬁl %%fste. The

e amount of um na, um na, al pha
wated andh dilate aeid aera‘ddesdalhl sacisahbetoind pesuch hmthalk as adqalrgdto give

e SEBB30l s B R LR OR S s agimicd
to, ﬁ%ﬁeic?cf BEARKCRY seitlrRYactH, Bhd BFdibMorid fLigoNMe
mbodi rent's, the support has, either alone or in

c onBierraste cmawhet dxtotdedeand ot psing fgelwlr&lm lm@wnapatahm gxtrusion

meiGod 0GR o el B Rl XHERYG: s Caftyf iR R

treattlt 2 b IBrAREatade iX alrddgedicdrh 50l «@or ftdin 861785 eiFedd PRIYPBof time
the support nmay have at |east 0.1 grans, at |east 0.3

(forggamsle, & 0} 58 §oum) srdderami] thsrmeistutecsqatentoighe exsigatst has
reactélég ta%e.?ﬂeg ?aF§§ P&ﬂr%‘[@% Q)?tgucpﬁle o) e%@é’ﬂlgt!hg 1 &F {réﬁ{;'c} a)llt a

s nay prepar using gene

temk)él@Wﬁe et @hysiropraU280i°Qrortve0nde eEsto fezna el sasp@t having an
catal yst preparations are described in U S. Patent

averqgs pois, barpeted af fraglabliel ov et al; 6,290,841 to

Gab el QY effbodimentd) theJupfistt %ﬁld%?ga%ﬂﬁé] afinifd, thedudditny, delta

alumina, alpha alumina, or combinations thereof. The amount of gamma alumina, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may be in a

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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Pat ent Application Publication No. 200301 11391 to
Bhan. In sone enbodi nents, the support may be
wopgseet ed with nmetal to forma catal yst. | nPCEUBZN041042430
enbodi nents, the support is heat treated at
t - I s - :
R g
combaratioe mithdithefosns ¢fmumeigazt theta ahimlisa vaytelte persgamadisuppyrt, in

reparat.i of th al yst. | es of inpregnation
o raliglBor Yo (e Bepnt D L0 ded i 86 AR Ans, as delbrited by % ray
diff@bfl. SRRIREMIRIAAERAA GRS Jupp@e hidy hERT MleasR0TTRAAS, #least 0.3
m xtures thereof. In 'certain enbodi nents, a catalyst
gramg it lsestfOoy grathshyr aidiedisth§y8 granisd dhgio plariing as HeterDuinegdrhy x-ray
d'ff5' 0O netal (s) to heat treated shaped m xtures of
HHhag ?)‘brt ("overlaying”). Overlaying a netal on top of
t hguppated dagayRSmsh ap pebpsieARSINE g_e@etmnbglq@ovwmal?ﬁtpre}iatayion
or relatively uniformconcentration of netal often
techpiques. dexanlpeef eatadyst prpataienscarp degseibed nsU & Pathat Nos. 6,218,333
.al i I ' S [ fter ea
to CBLApY S o R S8 CaBG13! LT URES HAT 0RRRE Boff] 450, BRFUs.

Pated€ Mippli¢afionPublieatioaNd. R60301VEITIad BHan. prepare a
cat al yst using overlay nethods are described in U._S.

Patle semasmbpdiFienin tho sHPRE LAY he Nppregmbeshwith yptal te fprm a
cataf136 0 o SR AT Rors, ML STRROM e heaC i ) R b ange
frond 40® 1260 AT,(45P- 10005000t 640-9A0ACeprickiie irfiaepgmationSvifida metal. In
somgei%a%lﬁélsr%q&\/ S’L[ﬁl;l Ep)rﬁ.goﬁgr ! p@@%ﬁg% 1?526 E.uglgg grueﬁ%lrg ?]Igg% tthg kéla’[aellyst.
ExaBfpitisRiMBRprebRl oadBds MBRHES SitriSidd EQRFEREnE BB Sie@aminetetraacetic

t roughs, Iler mxers (for exanple, batch’type or

aciddERXTi‘guammonigp el mixtmsadierasiixer s, and any ot her
\%Ie lriﬁ E(grlaelti%f gé%§&%}egvs?§éat?ﬁét rg%fnﬁeaﬁ)l llé(_l Eg oA 1ng§I & fn%gfpo}a%%é the

- Coliah a5 {18 ni3al(H) @ hedtinsited shapbdmigtiedoNsiypoadi-crRAbgingt)ne -

materials are mxed until the Colums 5-10 netal (s) _is

Oveglayiay agngsakariop &f e heaifigisdeburadsuappardega pypstardally or
a0 Aoy By OB RAIRRDLE pERERLB) o lpggiso

the iBylysir Henotreadil@-o7 3Qh4ped afipert afierredchi avgrlahef meipbends to improve
t he cat

with.the pgetal.Iln sone di nents, al yst may
the FRARGGTCTTR S diF CHIhOMETBOSURORR AGEL SR aY ethods
are QS¥EBLN RITER. ﬁdtént@%pﬁc&tﬁimﬁfbﬁééﬂo% Nd& 280531989 PRIBESN

400 OC and 1000 OC'to renpve volatile natter such that

at Thedsturanpyrlfinaial(s) andsupgott smayesniked mithauiatde amixing

can SRBEIe i & Tondfiet 27 0 SRECL e e i aSicalinf 330 e
met%lgs_)ﬂsﬁ@d@tﬁﬁﬁ&menﬁbe&hfxeahsihg AR MH&S duigndRNERatiplRabS

) 500 OC (for example, below 300 0C, bel ow 400 0OC or
suitghde Bixisg eqwppenigpcladyimblas. statiohay shellsoritpnghs, Mgler migers

t e [.Qrl o} . Vol at |
o R PR B SR ol 0, B b, RS
knowatgikeoxt gereraligtiabyatdevipeapanadll sbitatsyploviderthé Qothnalse-10
n/er ally referred to as, "uncal ci ned" catal ysts. Wen
metg@é APRROY e fp pRrfeayembodiments. tae psterials o mbtedamiibihe

Colthhds-20 %é'téltsg iisn@rerﬁﬁl%%tiaﬂ}hﬁomogeneously dispersed in the support.

In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,

from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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active netals may be substantially dispersed in the
support. Preparations of such catal ysts are descri bed
WO pooslo&93Pat ent Nos. 6,218, 333 to Gabri el ov etPEl/US200410142430
6 290,841 to Gabrielov et al. In certain enbodi nents,
0 .
5. 1%k e TSk ey Rl P ol be HOIENAR e bR ot air
andﬁ)r beg’@traihSalmt)attemnperafﬁl‘eslntdmhge Bd:twmm@()(ﬁs‘t(bﬁlm’ 100060uBREmove
5-10 netal s m xture heat. treated at a
volatilenattas ek et atdeast é@g%lﬂom UercColynmg ord 4 metals areagapygrted to the
& ze distribution with a nedian pore
conggag#gt&g% ?l &éi east 230 A Typically, such heat
t r datatheg einbodiordts; hesleart, the pgielysitmaybe hdat atatedmitthd g@ence of

s OHHRIERA 1 6 AR 5 SO0 6RY Soapls, Beow bR G edapedoo °C
or HRRIVESO0 ° XY & Ber iy tﬁﬁéimvu Itaﬁg@f@ﬁhpm hb&d t& AhMVESmaj ority of

and/or a bul k" netal catalyst. In sonme enbodi nents,
the yolpplsraoagponertnivitboutreayveriing {bd & cDathosipr 10 500tals to the )netaltoxide

o PPy Bimetly BT R RoLRE e st ol lited o Fmito s aghosts.

Wh@@ééthl%t@ afel ﬂ%afrécpﬂil this PRI @Bbirdtidh WithGd QIEdin@hefod, the
40 m crons. owder may be conbined with support to

activymefalhmayrbe &@é@nﬁ@lbaqhsmeeﬁeél iy ghe suppotoRespamptions qfshelscatalysts
are hgs%ngggy\%letj S%eﬁ%\l&so g%'l Q? é}gbrﬁgfg% g‘t'“b? pgl{cf 6 %Uj%hht% rqabrlelov
ec 0 ca

usi ng standard nrques ‘orma
etahaving a pore size distribution with a nedian pore
di aneter, in_a _range from 80-200 A or 90-180_A, .or
1200 rspan epbRfingngy 2t %la{na}wppw P}?Yth?éoglbﬁﬁé miith Columns

1955 s 90, SRS TRk 57 RICEGD T U
alumaasippat @blpsins Of dr merkmpixaire maiyé)ddheat traatetilmba samgpoattre, of at

I ' I t al th f h
s BE G P B P e e e o HRELP S B ATySten noge
diah &R AN 198N S Typie¥ily) Sudieift Bty 19 Bordleted Hi tEAPErafifres of at
the catal yst ext ends the I'ife and/or catal ytic

mo#dEPY ey of the catalyst by allowing at |east a :
ord i h
gat%l%%%ﬁﬁ)ﬁﬁm% e“Ishgp 61:9{@%}1% arréorgrflrgﬁe g%)%o er;aﬁr PRREs

preftfred dibede@aimﬂmstelﬁ)hﬁQUMcﬁmMﬁemmﬁ stqb}ﬁ)rféd bﬁtalefet atl/dr A®ulk
catal yst _during copntact of the crude

metaleaal yitn irsgoumg eaﬁlv%%mswaﬁw Sqﬂpﬁﬁ%c%$1yftﬂ’éayc16?ﬂﬁg%€ﬁlt“§lnolf
met:{f, T3 BlafBiie (E0ARERod LA TR BT HRHAIERICR) pdlifet may bee

crusdmed o alpy)wdaﬂ wﬂh ANl ateum@ pamczie siab Soant-danligrong BelSrmicrons, or 5-
rder

6 n,the crystal. str r
40 Pieisis, b atepay e e SR sFPt Difeit bt @ef et
catdl'?s‘t’ nﬁso@kﬁ:te%ﬁsdnﬁ&ny &h@l%m%& B @b ddfWiBfht Sipport and then

net hods. The order of el emental metal in the cataly st
extmé¢®u31@8ta@atd1@clunqi@s t@forml aeertalysiihavisg alporasizendistributain with a

e .deter m f the
me s TR 47 SR T a0 R PR A GRS B
of thabicRlgURdcdtalQstiveith the siifpRrtaldes, @fsombenBeliititdat least a
metal peak in an x-ray diffraction spectrum of t he
porigeit off the metatfayieside under the surface of the embedded metal catalyst (for
example, embedded in the support), leading to less metal on the surface than would
otherwise occur in the unembedded metal catalyst. In some embodiments, having less

metal on the surface of the catalyst extends the life and/or catalytic activity of the catalyst

by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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br oadeni ng and/ or absence of patterns associated with

Colum 6 netal in an x-ray diffraction spectrum it is
w@omsiotdosw t o esti mate that the Col unmm 6 net al (BQT/HEM04/042430

substantially randomy ordered in the crystal

t I i O

TG e oo, (R SIS of T A RERT U (PGP o] st ofthe
catdlmslmlﬂﬁaon@amﬁtﬁ&e:atad))mbwrthd ctmieffeedn an

al na/ npl yb num I r| ide m xture The denum

t r| W%"éatlﬁ’gsang 4 8P %%WPHGQt? gfth E%‘ﬁg’ofé Cgﬂ%qsnmtsé’me
emtbRhents RO RAHEP Brda;)gigthP €3kiin 6 hifal 3 O AR l6%@dé5crystal

trioxide mxture may heat treated at a tenperature

Struofur@to d ehstanttgl r@ﬁdc(m Oﬂﬁr o olumnpy meabm the catsal ytswcture of the

d n i b attern for | ybdenum di. oxi de
emifel i 535y T £ e o s Tl Bl (o DSBS S8 pover x-
ray AFHAOESH MEthbie PRAUrdRA IQemeh’ﬁtl SRPR LR RAIaNRMeSative to the order
catal ysts may be characterized by pore structure.

of elemenial sngidrie thermetel eride way hﬁé@temsmﬁd]by g@mparblgtha pedenof the

' X f
ColpA e RIS PR gL AT AL B S e

of thié €bluintig metal péaktiatadix-1gyaifrhétionipe Rl oﬁthé%ﬁtal/}%f SHfom
pore diameters. The nmedi an pore dianeter of the pore

brogdezl@goﬁnéfor Ebisnronl prilpmsassosiatedrwitly Sokuimsné Betal gom Acray

t
dlff%%gghg Ig%égc‘fnd%é 1t§$p%g%éétqto dels@mgt? gfr%t %%’@&h%rg ﬁFtaﬁ?) a% %ﬁlgs%antlally
ran@nmlmomcﬂerahirﬁhystysimammcawor e size d| stribution w t h a

ore di ter |nara e from 60-200 A:. 90-180
g mgybdeim ixidead %leq]aé}lmmap%m\gng a median pore

dlalﬁ@tta@d)ﬁ’aqttléastt WA 'nﬂﬁll Béq,%nﬁﬁneldQ@%mpar}al%ﬁ{% 1;rbéléh‘%ﬁr@trlomde
alum na per gram of catal yst have a pore si
le@ant Thé ool yhdemim iriexidekisariefivite patteamtfbeexampla definge Dooi, Donx
180- 50 00- 3
i Rreks 1% AL b Eic reRare Byt Boarated e
temFéI‘éilﬁdz bidtil@Rt 538 |t (1|0©@3F) d)f@od%ce alcalaBasthal ®Fnoldxhibit a
east 180 A, at |east 200 at | east 220 A, at | east
pattorafopmofsbdgaum dipxidedpen A-rapdifrastoa sapctpin orexamnleran absence
ally at nost 1000A. The catal yst may have a
Oftﬁgﬁ%‘”é kg di stribution wwth a nmedi an pore di aneter of
at Iheasit efihodinmentsatathigsts ina§ GeAharatteS QiEbyEFTO HiriitRieS , Various
t he catala)ést has paore size distributign with a

Porg,gichie B eEﬁr%lWﬁﬁ’élF’ fu aze nop Hmated §; pprscrliamefem pore volume,
surf%&@arx]:éko&v cbidAfnd %Q:rc%f Whi Baedlst rgé’}sﬁavg Q%l‘lﬁflb&h O(Sﬂlotal

mber of pores in the pore si stribution
quapfaib'@f porsites rvelwust mrn d%neee;rs 3’BheA61@d1aﬁ Bork dmimd:tb:eoﬁthel |pare size

aist BT B Eerants ESP D NOBROmDeA TR s Do B e
embbdan®ite rcaﬂal'ys@ thaRf@udd 2M8ady.3 $fandd of WalnihAdlutBRASer 68 of

of a total nunber of pores in the pore size
catadyst hwmqr@ pizi digfrimtian paihe rd@(hm‘ep@ﬁ digmefiérrin 45ange £8em A0-200

A A R AP o el i PR TR ot o

leastl) Stgrarhsibf WBtalafungiha &g hm b8 04l Ty@ﬁ hadve @ﬁ)br@ﬁﬁb AstriBUtidh with a
| east 230A, greater that 60%8 a total nunber of

medigt pe difmeis iparangsifom 86500 Suibr0thAver B0k0et. In some
emlﬂ)'dﬂﬂ&ft?, rihe%&&lbﬁ] pé{% cﬁlmezgr d%’theoygorg giz@dl%{ribtulﬁgn Egeﬂ'l@agt 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
w@2008/06339 r om 180- 500 A, 200-400 A, or 230- 300P&T/UBRONH042430

at |least 60% of a total nunmber of pores in the pore

Si z ' ' ' ' . -di . thin. 5

o o b RO G B BT e M g ot
leagtr60ddonai¢ast 9QAr dn gohe mmbodineatsetheraplysehata poeasize@idribution
.ecnB/g, at least 0.7 cnB/g or _at |least.0.9 cnB/g. In i
W“gé‘rnil 14 mﬁ@mﬁe&arw%%?@&%o 1080“@32\%;12831&&& with at
leaifg{?@% & aofi A8m6ER Porddift e & §B8¢ BistrflriGn ﬁﬁ@n%na ?Eﬁga@iameter

_The catal yst having a pore 'size distribution
withimdiSak, gordiSadref the metlizn pae dinfatami®erbadDerbatiymenis) the

0 enbodi nents,.. have a surface area of at | eas
catdlgqng) PO 6 J it hOr oty eg PO E g AP a0 LiogaZ-180 A,
witR 4Pleadt 68% dRAStal AHAbER dforeSHs the?brré i BRI IRNA RS 'agmre
a range from 100-300 n2/g, 120-270 n2/g, 130-250 n%/ ,

diametes 7athizoth £ 39 4. on 25 Ao the medabpetiediamater. t he cat al yst
havj ng ,a pore siz i,stribution with a dian pore .. . .

i ipepaaiRtgs PGl nRoheBEtbas oicl e sBh FFueibution s

at 18dse 88(0A, @itledse200 AS6r 16t 23A, lopasdr 190 60%/ & .a tb@PShmber of pores
100n2/ g, at |east 120n2/g, or at |east 270 nR/g._ Such

in the pergstze distabutiep hoke # Rots damgjer withim>80h, 3001298 A of the median
rrB0gA00e T G DESATOTRL Sy N  ECA T

medixa pplealianpeti iatasangeyfrom d80-500 dn 200406 %L, br230-860 ATRéth at least
60 OF S8 it Shpasbnine hgreishe AU VoMb viD8 3356 Qasier within
50 R0%0 R00: 0¥ &1Br 1 m&A% ﬁ&@ dNGdRy, | N Some enbodi ment s,

the catal yst and/or the catal yst precursor is sulfided
t o Icomersttallinsents, pdesvolpné of pares mep e aisleasy Ot3eniirg ot dsast 0.7

nown.in the art (for .exanple ACTIC AT(t rocess,
om CR Tt 1 AEn S e I P s e PR BB B ReS e Fange from
0.309%dny’3d, ORY.Saen’dy ibed.stdrgemdy! fi ded. Al ternatively,

the catalyst may be sulfided in situ by contact of the

cat Braeptalyit bavias e potsesifecdisiribpian Witk piredian pore diameter in a range
£ - ini | n-sij | furjizati
fro%l?iol- W £ ?ﬁ,gllrnr&g)ﬂg eﬁ%@ﬁﬁy%lgsg have 4 & 'r#aI%% ér%a 0 ?tlﬁéastﬁ)lrl@Q gﬁn?% at

i Zee aseous rogen su I'n
leastfl20yd oo gielpast 070 hi*py bidegsna3@osatliédst 270 mYgageast Sirfacehrea may
r_cagnpounds (i,ncl udi ng gl kyl sul fi de

; I |
be Bargath aded DR Fars 120ado SUiE 636 dady it St 470 e

T e T T
porSdmmeis i rauge fiom t81-3C0 A nesyblod mentfsce amed dff=s teabty @@ nofg, at

oo 3D 34 oot ARl P2 Rink e & ab 5 200 i ekl St wea
map b B fhiafigd FrBMtG00T0Y/B, F0-78ch B, 1L 270dhRgR):a00LB 0N /g,

range from 150-250 A "The first catal yst ‘'may have a
surlhgedaigeawodiments, thespatal yso exigths dn shfped foome, fonexameplef pellets,

] fir | yst~.ma at. least O n8/g.,. The .
eyt il RS rTNaRE: ShichBPRs Doat pBCpRi {HGretyjn 2
rangesih 50-HON/afB 60400 AR, WOBHONVcngDOD-8 PN, |o¥ 220-280 N/em.

nost 0.9999 grans of gamma al um na, per gram of first
catlBisgee emprdingengss thecataksy and/orle catplysigwecussop saukBdedsto form

mefl fuPfids (S PIHE Ue) Uring U hlTubs BRI e alPBbr HAPETACTICAT™
process, CRI International, Inc.). In some embodiments, the catalyst may be dried then
sulfided. Alternatively, the catalyst may be sulfided in situ by contact of the catalyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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catalyst, in a range fromO0.0001 to 0.1 granms. The

first catalyst is capable of renoving a portion of the
WORI0YNE®39 rom a crude feed, renoving a porti onPGI/USIVE4/042430

conmponents that contribute to TAN of a crude feed,

t
cittle? PRELAT ee%éeﬁﬁkgfr%l\%lnﬁ Belpr¥in. ?fﬁl;/aﬂgét ASPRAiLFRES LfQbing
agemsstsab]s as mgmﬁsalfulsmm;mumﬂs (mmcg;mhngalkylsdﬁides Iidisasukﬁd&iﬁthlols and

sutEe). G S R GRS SR TARS. BB NG5 5468,372 t
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ertle a crude feed while )
S AL R G Tt STt o Atz B tufpn with 2 median
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. . . ‘. '
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- crudestead.whiicombirtions therople r@thesprapetion(fyr @tmme,dsulfw eontent, VGO

h dro en so errbo I, men
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smdlBshah@ebugieenahe tRasteed iPQntdces ith tHeeisQRAPEN Beidd e to
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selgsyely Ghange propertiss opa saie eadhaileay changieg etber properties in
I
rela'h% Its%n\réﬁ g%‘noﬂh@%\y %&ﬁﬂl oﬁ@g rf]‘%ﬂg[%) %g%fgorg e 1er‘iecﬁistreag?d_. In some

emhlknﬂummtsmmle loy mocofitsacdtalgdts miay dbe ubekighSan drhlert he seco n d
cat al roduce acrude product with a relatiy
na‘llaﬂc%ewaﬁaé BWletnF?e @F?Qj’% e ieatalyg( é@FW %alvﬂe) indludes
Colﬁhﬁ'ng 911 %ﬁ&ﬁl@@tln Q(gmlgllﬂﬁléif WAL a]c ﬁ?g%rt ERd hw_?g% tcioﬂ ribution with

cr ude pro uct may have a sulf Cont ent
a median potefdigmeteninarangstirarh 80 dy todi80f e dit 1BsE6M% wd ¢he total number

d | ati,vel h
of IRFSaH ey wdn i arPR ey barant iaitat Pt dosmessovithin 45
A of Bleahddigh pdRe Hidgneter UdSntacest thd &u&@f%d@@fﬁpﬁie@@&;nﬁ caﬂﬁt under
crude feed glahave arelatively |l ow content of Ni A

suitplple cortneiing condisipnspay podueg pemyle plmgi&lC%thﬂfehaatSﬁkvbeﬂesi phipgtties

S nt _of neta
(for@%lnpf%s g;‘l?fgtsﬁlﬁ?caﬁt%ﬂéheaﬂg%c} % atﬁfg CSpme argpﬁleéshoﬂ}}a&'\lcrude feed
whildf @thereptapaptie, ard. &Ny chariped bgasnal. aﬁiouiliBYAl’tS/ﬂ%g’entsB@rce in some
crude feed unacceptable for transportation and/or
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o %R‘l@%ﬁdeéa T’ys?ﬂﬁ% ?{Hutcggﬁ’legs)f Qgtmﬁfon ke (?&ﬂé)\(}u{eh{sythat contribute
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relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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content. Contact of the crude feed with the second

catal ysts, may renove acidic conponents and/or C5
wa@gphabioenes contributing to TAN fromthe crudeCT/@sm04/042430

In some enbodi nents, reductlon of C5 asphal t enes
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of organic_acids, r educe a Ni/V/ Fe content of
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cata@xst RreFWse: may, e,heﬁteﬁlll he PiERensS 8 mpfiefup gontpiaing
confpoi#it® ot @ eenpdratirLHRR 560 °@ (fof H?ﬁn &, B C\tv 438¥C 2?&% 1?;latlvely

sul fur content of 70% 130% of ur cont
shoxt peried eildiemé @:el"@rmﬂhﬁeurwlspdedphmdj catalypr dgpeedlyutic rgtatyseprecursor
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s ol SRR WBECTPLL 3. 7 it o 8 BB e Rty may, p
graxﬁ oNtallyst, B@ & CSLAHE SCXMER Lokt 3l hYeﬁlgEOfr&BQ) (W 146163 grams,
feed. The ability to reduce the TAN, the nmetals In

0.003eH-03 grams; ot Q)@O%gﬁé gramss alheghird h@albdst/HWFexmbmsgmﬁcaambtwny
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the mmiysa Iptecuhé@ﬁsdﬁﬁlﬂe& at ter@eﬂ.mfr%lbdﬂéw 500PC GRlEe pebdtck ve oﬁ@or
crude feed, may allow the crude product to be used

morB?‘% frsompepdsof treatment facilities. The third
catigb Yistd cdt%ﬂ%s? %@Hﬁ%‘é% B SorfiB of tIHG RipBhedt S AR cBtribute to

portion of
the TAN of the crude feed, reduce at least a portion of the metals in metal salts of organic

acids, reduce a Ni/V/Fe content of the crude product, and reduce the viscosity of the crude

product. Additionally, contact of crude feeds with the third catalyst may produce a crude
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content of the crude feed, while naintaining crude
feed/total product stability. In certain enbodi nents,

wao b®swptaosd cat al yst may have a Col unm 6 net al (BQT/US2004/042430
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u f f
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catal St haja ore Biée dlstrl 9:\itlon vvlt[w ian

per g5 OF §afet dp Copai pmppdmenis g Cofumi fumstal is ygmadug
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nmost 500 A. The support may include at |east
subsgggugttisto contact with the fourth catalyst The additional catalyst may be one or more

of the following: the first catalyst, the second catalyst, the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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at least 0.5 grans, or at nost 0.999 grans of theta

al um na per gram of support. In sone enbodi nents, the
wamso6393has an al pha al um na content of bel owPOI/11S2004/042430

grans of al pha al um na per gram of catal yst. The

;? ﬁé&%‘? ljegﬁ%l%g&% hi}%i?oaq%g'??aygdgf&g?%%ﬁgcﬁmr%coﬁaﬁtmg'ﬁ)idlthaetcrude
feed ﬁﬂﬁ&e@mﬁﬂ%’cﬂiﬁﬁﬁa tﬁ%nra&ﬂtmrﬁ?n 6 rz:l%bc’ﬂggi)mﬁelooqc?ﬂ%@f% 80 °C, or
In some enbodi nents, e umm a
330&7@ ﬁnme@ﬁe proshvay rspdyceA Geom puch; seniagtipg may Have & TAN of a

mos?%w &E §?%n§grvlv&¥§6%98fﬂatw§s@lf o DT AN ecﬁ%% nfg@a/

|ve or’ exa fromO.01-10
Hyd:to@a gumaqu rBapbe NrMange fram-1360 Nms’/nﬁs)lmmwﬁhf or UHe5

ed d h the f
Ninge B erUPapTORicl tathae fclal MY BROn e of FORpaA9Ye fymost
8094 /g%u g& 7050R 33953980 a%ostw%,wf 48N %osﬁtsﬁl Ry /P& content of

eed, In soné enbodi nEnts, may be in a range
theémd&‘rfedeONrrB n, 2-15 NnB n3, or 3-10 NnBAn3. The

cr odu r oduc rom.cont a t LU ee
G TR Corbi i RaiBRt o Gt bir e B 5k el SR §Sptumn 6
metﬁ(s) 'ﬁp&imlﬁﬁaf@onahtm&fetéﬂﬁﬁmﬁrsuﬁﬁorm% ﬁﬂ?(ocﬁﬂcalytshﬁas-raﬁ%r@fsme
crude feed. TAN of the crude roduct ma gf in

d1stn‘aﬁg)g Wltlrofmngdm pgre]_char@etglgof@t Ot agdeqyt @ at least 230 A, at

BT PR il S

at lerziﬁt()ai £:%0ns] &t o€ efvst (51999 eramaiolf lthdtfhﬂuhllilﬁtperfgratﬁidf dupport. In some
port. The sixth catal% st. has a pore_siz

ernbgrlipnenisy thei SAPYEH 145 2 Al 8 canigniticdew 91 e ofajpha

58 i ST SAEAL ok T 0 B0l g s o
gratheafSColABa Wetall(s)lpeagﬂanﬂ&ﬂ:amlyﬁandl gtdstst BAWOA grams af Column 6

t 500 A The support i ncl ude
metgs) gt et G eaelysb. 18 gy sEbod g ‘30%1 P ipetalgy are
moly6@RhmOnd/c9h@#¥BtenOr at nost 0. 99 grans of theta
al um na per gram of support. The catal yst may i ncl ude,

i n Is certsambobipdiments, nej hydogen wptalgobyitha Sudrefead ey benelatively

oo 8 A T B8 S8 AR Tk

thiﬁ&h@h(l&é feRd c@ﬁkdéﬂ?ﬂ vﬁt}mﬁb Sfth<atadest atg eempeiataitialayatige from
me enbodi ne he nolar ratio of total Colum 6

310rf’é)0ap fr@mtﬁ@aﬂoéQ Qhﬁo@ 3300 °§3W%@YF1FP?§HNQF?§§ bypgprude

feecgorgso%ge qg&bodmfntg rm%,ana ar}aﬁ s tﬁeﬁ’ég?{’/rﬁegt fTSeIt\I}xff(}‘m or 3-10

Nmine. Fhé yinde produarndédrced fmgmoe;ma wma ctinde feedishithftbefith satalyst

e AN P 0t R POS IR B | Hior e TAN

of tR3QnBEReP CrANGSf thy G996 IHRUARKELIM atrBﬁg@frHﬁleO HEed , 88-0.05,
e In arange from-10 NnV to 20 NV, -7Nnvm 3 to 10

or ONiIM).0Br -5 NnV to 5NV 3. I\Iegatlve net hydr ogen upt ake
t hat bei
o LR ke P 0B SHSAERF Bt Lot
5 méfa{SenbieeAuith b ndtdl@) & &dnibiatcnl wish thﬁlﬂMetB@Mﬁm@a Séppoef. The

at nost 90% at nost_ 80% at nost 50% at nos
sixth catalyst has a pore size distribution with a median pore diameter of at least 180 A. In

some embodiments, the median pore diameter of pore size distribution may be at least 220
A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10% or at |least 1% of the TAN of the crude feed. TAN
of the crude product may be in a range from0.01-0. 1,
wW02@2/063985, or 0.03-0.04. Low net hydrogen uptB&EUS2004/042430
during contacting of the crude feed with the fourth,
r
emﬁddfu’h[a‘nts & tmtEéi 6#8?11%3“12& %%{ao(u)ra%ﬁ;ceoglrl%% RS t%m 3t gnost 0.1 grams

per graml Uﬁca‘negyﬂ anidu €eaptr 000t grifebf ColuatCEipked){sd ah®Column 6
kansport atjon _and/or treatnent. Since producing
metal(a/RsF SEPBPPALYSin i s Bpkadiments dae mplar e o i §olwren 6

met%lﬁt%gﬁtapéolmry&@fél *‘rﬂy Be B RERSS HGCE. ?%ef IQ)V %¥ §|SI Apgertain

processi ng costs. I'n’certal n“enbodi
embogireent, thaCaluysit 5 (ittwbisemhidivataat yist C()lullm&SG ﬁletaQ@s?lare
ntent of Colum 6 netal (s) in a range from

mo}(xg%’é‘?%}d&g SIS of Colurm 6 metal (s) per gram of
catwh¥sthe chitR £ M¥BnGcB Wh thesslml ch g&f‘ UM, ?erfﬁge%ture in a range

tungsten. The seventh cataly I's benefici al
from BdeHde0 Rg, ﬁtomr3aﬁé’s7ﬁr°6?d unﬁomﬁéﬂ 3|6ﬁ§Cané[ANd®(ﬁg®tupm1®tby the crude

feo g B i Fonde B 107 o R 1V ) 1 Nt or -5

Nm¥evess NGl Nedivem¥t Bkt f%@% G'Héqﬂ(ﬁrcaﬁ&?ﬁla@ﬁ drdgen is
ot herwi se described herein. Sel ecting the cataly ¥

being geppiatedzip pity-c B¢ emdapwduemrodiced frgmcqgetamt of gne crude feed with

d rud uct G
e GRIELLTRATR B2, B S0 O05 AB 2R AP s
10% e)lr at leu® 1200f the TANIGEthE eadle Wudl €00 BEthe RITOBEploldBSt 18y be in a
crude feed are not significantly changed. The

rangsefgcg}ptororlrgo LrQ 009 R 93-R- have enhanced properties
r el ¥e hge%og&?u g&ﬁ&e&nﬁgg%%}ﬂé cruﬁg.f@?d gv_ith the fourth, fifth,

accept a nsportatl on of refinin
or sixth eaigpsteeduces thewveatl reqrieneat el hydtopeh duping pk@eteak while

proq e T REDOF At e Pla R G PspetietiBh Shgios st Afipce
prodiicad dn¥/or &ndRasle lﬁldf?&gehll%bsﬁil &ﬁﬁn%gﬁﬁ@h@&%@éﬁ@gr@en ina

| east a portion of the iron, | east a port
proqepedtcedests ovaradl/mpcessing eods. a portl on of the vanadi um

in ed. can be,reduc re at
I{l 'Egrﬁé%% g%%?éelr%oeg S %%eveﬂthttﬁ%e c&i&l@y ; g é%jvea{]rﬂ% C?@é’ﬁ‘fc ghas a total
con‘rémr Ageamn G aas(lin 8 eiReftoan0.0001-0.66 Gein?d Y5 CEIURBY6 miefhl(s) per
nme enbodi nents, inprove lives of the catalysts

grang ﬁgl%?lyﬁth & he Colrpn éyneéqﬂ is melybrenmm prdder/ tiogsten.phelseyenth

R BUSTER i AR o oot o

TAMufthag:nFﬂe(fc@?s& ng rray allow a contacting systemto
nont nont hs, or

f |
o BerSmEpipaEs G P G oM n e U B LEhe ey abseventh
cataIylﬁf% Iﬁ@n&lﬁﬁﬁé Iﬂgdezz%ﬁl?or usedTh {8t RRiSe @éscroﬂ%(f fibeth,

catal ysts may allow reduction in at |east a portion of
t h&ehicting the catalyst(®afithia amdrcaﬁlmnarmtfconhelhﬁ@ gepttalgtoondisipns

east rtion of the salts of
may 3ol SREaEpRaN 78 Blodhb BRI TAN el ThaRerties
charfg@atrel gt to itkdredd Red ANile dthel BRBErtids HOLE CAMOked B not
resi due, or conbi nations thereof, fromthe crude feed

signfisppile chnged Breors@rltm@grud¢ profectanaydeve enldaoed pedrenigsdelative
to R OB é}ltd,a{hﬂk,rb% hg a%éep?abk fto}{trglgspgltt]eﬁlon and%r refining.

Arrangement of two or more catalysts in a selected sequence may control the

sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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feed/total product m xture during processing (for
exanpl e, maintaining a crude feed Pval ue of above
wQa 28506389 er nati vel y, C5 asphal tenes, TAN and/PCT/BR1004/042430
gravity may be I ncrement aIIy reduced by contact of t he
api | i t
nic e{l]gagx g/r%%%?% d@ o&(‘tée:? | ve Sthg %1:1&8 gfeep&r)o e Fg'écegibefore at
leadt Agoftiomce hf:teecﬁhtcbtﬁsllnahd: owdé f&d&t@bdhctddy of the crude
fegg/total Muct m xture to be maintained during
BaLgeRent Ml Aoleciordhpedrlysts My 11 sogme @rab@my@ms improve
r
hveé%??%ﬁ%?‘*&ﬁ#& O T o O b ROREL MRS BRI e
Impratenheps bf aregtalybd ldwandi/nmaihhtyfof theodrudie feeditbiat prduethixture
cont am nants, Het al contam nants, and/ tals in

durjpgintpcessing wag BY g4RPectRg ystemye quﬁr%?q{taé Gy mERs, at least 6
mosth@Ryr bt felst queﬁf‘@fltﬁ&h’ ‘ilﬁolcftc%ﬁféﬁf Sihd ce{%%@gﬂﬁt‘th%?ﬁ'ﬁ?{tﬁg zbhe

first catalyst al in sone enb ment s
r enfoerabinationstof Isela@cd eatepiws imay abbwKedudtiee in aeleastal pootion of the

acidic c onent of ¢ nents th .
i@ i BPogoR chttsr EardehitisRen S IPRE 8 T o e metals in metal
salt§ Bf gisit Scidh) ot NAstYSor@dA ofdhe QPR AL tﬁﬂtscotnlﬁ%lﬁ@fo TANOR least

the crude feed. For exanpl e, reducing at | east

a pgsEeR Phie 53sidUS, ersqomiinasions thereof Heone thm@uﬂ@fﬁﬂ:ﬂtb@fcab other

d
poff AL R BN, L B G S SR Bl
feed/toted product ases dutigg pooedstheafortaxampld) enadfinad 4 &@de feed P-
sy st be operated w thout replenishment of

valyElgl aPges |-> ReNUTRRTS1Y: bt aprbaliencs, ‘hoNausrprakPk sraviky yoy e
1ncrf§ﬁ1:31iqqgh§ FedubitfBy E&fstt OP¥e chiie SOMBRIRALL R gétgl%ytsfg? q'?‘lg gﬁfﬁty to

one or nore catalysts positione
incikinestally ands(blyﬁiectﬂ"tig chage poreaticalof e @pdafidt anayt diw the stability

o e RSkl e B S e e e
f eqa/sbRt alnbbaREAGE tli@ﬁ%&t%&l}% gd&éﬂm%a%%%y%&@ﬁ&ﬁ&@h

and/or third catal yst(s) ney further reduce
upsireatiyeBa sdvies 06 patalysts.oPudki povitioeinged theefisst bitalystoay elthtw removal

of hﬁé?tﬁ?ﬁcﬁﬁy\%g gf on{q%%l}lant ) dlt%%ﬁlrlt%%gl%%asts ! eﬁifr:(])o nt ﬁags in metal salts of

orgﬁﬁ@ékddﬂ]ﬁmﬂﬁ maifanaetthebtabiliey efthéerulie estanotah ptdiRceaband.
catﬁ@yst (s% and/or the third catal yst(s) nmay produce a
frgfecaralst allovsy snenere embadiments.Har rexaeyvah of atdesséa portion of

Ni/VAY, reﬁa&%@ﬁh@éﬁggﬂbﬁleﬁg %&'élb?l of c?rﬁﬁgﬁ&ﬁis ﬁ)fé rlblllt toa

content, a reduced ‘content o sin rre
decwhseangamlife odoilas catalyste tuihe dyﬂﬁp}t&lcbﬁﬁ&ﬁatmn tl&méqf fom the

crudegeit o A RBRR: (RuiRG BUREY & SOBOTOR s CrpReheLd hhfhge
feedMdl] bﬁidﬂbtrlﬁlxttl!i}% r&ﬁtﬁk?:' tb thVer@le b8 111‘1‘1'1'61@2;) &ﬁfi’% BPBt‘%r atal¥sts

pro uct m xture urlng DFOCGSSIn seco cata
posiiipehéopotianoansldhis inseapesshe ngther tinng thetchetasemg)mtem may

t he third | yst
be QR el e e TPk Rep i) e A leBeie eihe
Nlm/@atfﬂﬁﬁ thegrudRITe&d Hheyl a8 sdrfe BinBbdlinéfts MAHAFQSEN 1iBSSARe or more

during contacti ng., Conbi nations of cat al ysts that

catad ygts RoRitipnebafiar dkg st etal¥sidr ogen during cont act i ng and
ﬁ;ﬁgégéno%dtcgﬁiysﬂg)t a?lla%r e tﬁlratcét\c{ﬁ/ t)(s)lrngI enBcB‘lsrl]tloned downstream of

the first catalyst. Further contact of the crude feed/total product mixture with the second

catalyst(s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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during contacting, may be used to change sel ected

properties of a crude product relative to the sane
w@e@pmsBes of the crude feed. For exanpl e, theCT/O82004042430

catalyst may b e used in conbination with the first

e B DB o I BBl e

saltsofloadayitdchls. t 0 change sel ected properties of a crude
feed, while only changing other properties o

f th
cr fPneapbaymes.coppgt ftbtirude fegd ayiby thaasqord cataleyst(s> and/or
HUEEY r o
e 8 D 5. S50 B g UM e o A
TANTiateddczé sulétr chyidnio geslucpd akeenkohtentiaratiaddiantent kod metals in

crude feed/total product stability. M nimal net .
mete SR QRSS20 Rty %S@ﬁ%ltfass frit TCORASE VAR O
comtgﬁﬁﬁéﬂsltﬁérgofgﬁgﬁtﬁf@tm t}é@bsgg&%é' Pr¥perBés GRAADERAL FRASVhile

ereof o crude fe to be maintained wthin 20%
maimfintrigehe sspbotafiee pudpietiies] pHdud enisureddiringgpdoceskinge The

the TAN and/or the vyiscosity. of the crud duct.is
secopf RGPt BOUBROY LT AN TRy UP St W TreobbeR Gt Bk mstream
of tHelthi@cdA94; orRelliadrion i n net hydrogen uptake by the

crude feed maf{ produce a crude product that has a .

boilhe aljlityateglelivirdrydrdgan iospegifint contagting aoaepignds tagminimize

oint distributio f . cr-ude - .
B b Bt a2 RS B30 A fhn o
hydideén @dridehentetitte apd ostblsbts iy uplab®a eglhtivethi@ngandunt of hydrogen

relatively small anmounts as conpared to the atonmic H C
duripg coictiagae bebwd teghaggerlegehpioreitishof %C@é%eqoglpet relative to
¢ C . | ot o .
e D U
combmatiar itk theeffiuctatapstGy, speomd entalysi(s)o thitdhatatyst(de fiffidechtalyst(s),

o di , th t al yst .b
NI e
Whi%%ﬂj éh%ﬁéiﬁ% of@s fropBigids BEthe e ydr RctMnRsNehdbefhile

uri‘ng contacting of the crude feed with the fourth
maintainéigysudesed/ttal progdicogenlitya hiserdbeland/er pembe of katalysts may

ontacting zones, that include.the.additional
be GRS P R R I AL RO Bl oo
produeti§titghityt MinlialfeOhyd@bgdnhptake utiews egitiue konts@N¥GO content,
_ enbodi nents, the delivery of the hydrogen may be L
distidlatecapientn APl gravie gricombyptippwtheregtel the sande fi5d te bgrptigtained
. . r D ;
it i3 GRG0 UL {858 L BAAE gy B
viscosiey afalnt @add progdacneat(vhant 96%arfhesT Abantifc thengsweitye of @ crude
in FIG 2B), and hydrogen may be delivered to an
feedaddi ti onal cont act | ng zone (for exanple, contacting
Z o dddthnlif n&l HodradBh ubfik8 b iefehdeORed BAY ptlueOH BhRie frlduct
flow of the crude Teed. In sone enbodi nents, the
that hgela bojling fangavdistribubion siomibow to drtbollinglpoirt distditoiion off thhrerude

e e A B ! e PSSR, SOOI e

cruddWrbdi@t £ hR6 bhyEhbfloeerekBNEIF Ghiall indVAS b tompaxanplie
cgn acti ng zonery%ogﬁlgln FIG 3B). A hydrogen sgurce may

atorpie HHelof therasedefgedy first additional contacting zone in

a Hydrogen generation in specific contacting zones may allow selective addition of
hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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direction that is counter to flow of the crude feed
(for exanpl e, adding hydrogen through conduit 106" to
w@omsacioBng zone 114 in FIG 3B), and to a sechPemUS2004/042430
addi tional contacting zone in a direction that is
I
eenG QR0 Ut bork DB e rebd Gl F Etal R0, BRI Seen
mayZertelivdréd ItcnthE lcGntadiB)g zdnBs thatiackud dai adeitional datdy$t@ir The

catal ys nd the sixth cata t are used in_series,
deliygry ﬁé% \tkay SER @y PPHH%&O&L@PW@@ iherrudesierdaln $me he

embgaffﬁ sca{eadeﬁ%& R hevihyio ag Jﬁé}» belt ﬁ&%ﬁfe;mte oy 8fthte Rfide

ourt h cat al y W t h "an ti onal cata
feedt educe TAN, reduce Ni/V/ Fe content, and/or reduce a

O e TR 2 TRl Sl L2, 8 0L A3 6780 g may
be g@ﬁérat@& d Ebriﬂ&tuﬁg@n BB oot v %ﬁ'be('forFérx ?l'et b@rﬁa&fngt%ﬁe 102

crude pro uct to be only changed b anount
in FK&|248)i amd hyglreges rezrhe delivpred to e@adﬁﬁthméccunmagfzeed (for example,

conGiReBhen" Tehist ay on drbo EndRy a5 iRt G Rr R o eea. 1

somé REbb&iaiBnts, Ay 00 \Wast theabe &ﬁiéaﬂérh vﬁﬁi tﬁlz Yistv dfBtkie BAME feed.
a total content of Colum 6 netal ( ram of

Altegngtinplysin a starkgd camfigaration e @mar@p 6F . hyfliegen may be
eSSBS0 A T 09 B A

FIGCcEB al A &y drophrasourse Iﬁﬂ}tmé ddliverud tb arfgstradditianaltcbatactih@lone in a
content. of Col u tal (s). in.the upstream_seventh
dlfﬁ@&%ﬂéﬁ%f coyyiergp %&ﬁ@cwe éﬁea or sranaleAdeIng Hyiragepdlrough
f t
cond®Bf 108 @BoRfachAS 8dnésiti4 ih ﬁl(g ?@n?ﬁlﬂ% S8 ddﬁ%ﬁfhceontactmg

position of the upstrea yst an
zonaimvw@te\caam}@msmmurmt ol ths flomweof thecrnda/feed ér eXddreple, adding

nyafden bisebeeahain T itlod s VBT Sl yot mhy

al [®vereé BRbodRRRR! the ESurt catdIest Ghd'the shetlP sl sitape RS s¥ries, -
changed by smal | anpunts relative tothe sane

elthgrvgﬁgﬁh@ ifethoratal e beigdestresariof the pixduesataly s, orgice versa. The
A
comgrﬁlgggnil §f’;’¥h (?LH%! (l,ataﬁg@ ﬁalénrl\g%t GhioatQ r&(g)omgg re ‘uce ﬁ! N. reduce

ue C cont e I Gns
Ni/\/Retcaaént, addsitradice afcohteat ef etelsfieedtalsdlts dof bﬁgalrhﬁ)@&di@’;l Mith low

downst ream sevent h_catal ysts nay produce a c¢yude
net ‘ﬁ%‘%@lﬁflhy YosEn i gheacrqéﬂ\f & v ey dutpen uatakegey aloyy other
profRES oP Ui e 108 ct KO ol g 8P AP uAITAY Rt same
propertiﬁdefﬂeeniudmfyéd)e increnental ly reduced by cont act
i .ream and sevent h cata

(1 O SR PRt imE B At i e B P AP e Combination.

The @@&ea{}yc%&alyﬁ ub@ WPsaBarh Mok Ak dewsi@eaﬁf s‘édéiﬁh cWaltth FAFRERM total
properties relative to the crude

conterfratf é?@durnn 6 migsal{ ) ek grang oﬁ@éalpﬁ’cad @@@ngm frchn QrOOOl 0.06 grams
e roduc th uct
The %ﬁ\gzﬁégtree 881% 1\ tclatélS Fl ?{gerﬁ ?ﬁo(lﬂo éalvfs)t per

granﬁ) bﬂ@diﬁis)rearﬁh@ve’hlﬁi J:dtzll}‘stt Bafl e @qm tol ANatgBEhan et tatdl ¥omeyt of
st in maintaining the stability of the crude

Coh#%émeé%lﬁb ipthe gnsiEearm seventh cefalysingr FrieastQ 87 grrms of Gelimn 6
meteggy g%' ﬁ?ﬁs{ oI‘T 'ﬁatggfsng: Iﬁg{)rlng %&%8&&&%&&@’ p851t18ﬁ 9{3 {he(l{pstream seventh

catalyst and the downstream seventh catalyst may be reversed. The ability to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in
WO eabs063989 hydr ogen upt ake by the crude feed, PCT/US2004/042430
mai nt ai ni ng crude feed/total product mxture stability
. L
e G5 E0BEESRSL U 304 (308108, Al B HEGR oo
confent Mtglraazstyofesidlue ccmtemteVG@ecbnteﬁtt admcbmbmaﬁfmi thereof)ude

f ee ot aJE) g]'%r od gtle ¢ ({n‘g m@} %i}? élpéﬁr @é&%%@%n%%@{@%ym may

producé fau,»hﬁie ﬂ?@u%@ R Hésr@'rmrbfwmge;m% ﬁg)spyo f @most 50%, at
exanpl e, Tnsolubility of the crude f or crude

mogbd 6%y ot atileast h¥ erthndTEANecEfdhet atid¢ feed o lusimeembadiments, the TAN
floc ati on ,of. as sfromt e, CL feed/tot

of the G teBl D R in SRR ool ot B e R B b

dovaktiélen Eeedint d&taﬁiﬂfst@(f@xdéi&ﬁlpm SSHAR of Ble FRIEERIRAZ talyst to

thereof . At certain times during the contacting
formp en gl Wd@ roduss mlﬂlaﬂlamd@fommﬂséela@woéh@ ¢rude festlaand then

confE6H4GL o E B0 R bR RS bl g procuc
with élﬁtngédlpi@pétﬁesifdlaﬁv@to nfeoﬁliu@lt cridexpradecty: MBOSSlitgUE rddace TAN
for rrat ion of the crude, product, solubilit ééof t he

increpmepathe Ay asvistin i gamethedabiiy othe gnge Fettealgmodyss

don the crude feed/total product m xture
mlx%de}%gh I?%&%Eang For exanple, the crude feed nay

corlhabme em’nspmmmﬁs cathlybt sa]eetusodnalhire)rdei off batalysty e cdrabidation

Wit}gﬁt:qj{grg)ﬁpgg Itgqqlléﬁgsggélpg{lso esathﬁlinSI ngle € r oper b ?cr%fde tfee?i flow
ratePERH A8 He fodubin g e@ﬁpt&l&“@ ﬂ@%fﬁ@?eédhﬁ{aﬁﬁil)lm RRe
conmponent s nay o become | ess soluble in tﬁ

feedftoted erdd@eummmalsta;brlnm dutingyprreassiog, dnd chemgEng mst arrroers properties
ru d

ot i b S LG b Rabe St TP he PRk Rared. vy ofhe

cru&qjeémtdtdltpYOdiﬂﬁﬁ@&ﬁreﬁﬁé& 1 sFRcle@ il viaribis pHASesGepalting from the
feed/total product mxture formng two or nore phases.

crudedeeddtotad prastuct wixtpiga dhase separainpnay beeavsed by dorpgxample,
. 13| e .
1nso?1§3?ﬂt? og?% d%g He%@ gﬁd/bp&gﬁlééﬁ%&{mg?ﬁ g{r% & de%&g&)tefl E)?o?u%mtm e,
floct @latien dbﬁhsphﬂtm&s frowe the érﬁd@feecﬂ)’ftﬂal(}frodlm ﬁnﬂﬁre‘; b&mpltatlon of
cat al Addi ti.o , the efficiency of the process
com&ape%%? TpRifhE eyide ﬁ???ﬁ ﬁweﬁ%ct PR OB EOPPIBRH RS RCTEAT. t he
cr qgtecef‘tgﬁ%ﬁ&tcﬁﬁm@ rtﬁ’éjé{ﬁﬁacﬂi‘l%ﬁéﬁfﬁl ffﬁ%oﬁ@enﬁ%ﬁ&? §PEYdd Red
produce a crude product with desired properties.
and/fou tataigprodust esthe nyidetiersl/tPtal/priodect ofixtuhemay uhlalgEe éd/theot al

confialn a8 oty BEue B s oL o hE otk gheteshe o

forrﬁitml&&hé@rﬁa@ﬁ@dﬁaysmlw%@ﬁfé&@m DUNLE 8f th¥ crudle FeadBndfr
that is at nost 5 indi cates that fl occul ati on of

compeptids okthe éotalrpmduq& & e grnde faeddogbprodugtingixtiee tends tojchange.
For tﬁ!?agnaﬁe tﬁla E'I%de %eed%£ &nltéfn ?rrégo%%ﬁ{s t&at %Teoﬁ%ﬁltgbéés i ttﬂe crude feed at

I NCreases

the bapifirang bfigrocddoidg. AR ;ﬁopeﬁ@ﬁs@ﬁt}%&rﬁdbﬁlﬁeed tigangé (fdﬁe)feﬁiqﬂe ITAN,
relatively stabile during contacting. Crude feed/total
MCBs Gl 1ah%‘?ﬁ=uﬁ éalgf»»a%cpmbylaﬁ@@ tb@fg@‘%,sth@ COPEEYLS| PRY, RGP

becaﬁ fe%‘édl%lle ?x‘f'th@é V}Eéd%%ﬂ PRdf %&ﬁ}r& gy Pr{éqhétEI@E? thP¥ude

Fection of cat sts y se ive or
feed:aatdahqﬁtai Jprafuctmalp lf(limt ﬁw@l]ﬁhaids anhé/of becSmd”lnsU]nuiﬂe @l drieregpother.

f..contactin ond| i.ons ude controllin
Sohﬁnhty changes ma so resutlt in the cru e eec‘i:/total product mixture fgrmlng two or

more phases. Formation of two phases, through flocculation of asphaltenes, change in
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LHSV, tenperature, pressure, hydrogen uptake, crude

feed flow, or conbinations thereof. In sone
weedpsaseivent s, contacting tenperatures are contPOI/USIN04/042430

such that C5 asphal tenes and/or other asphaltenes are

con: ﬁt?%}’o%%fg‘l?ﬁ%e?g{]ﬁa%@tt apf) &:}glm T ?agi'&%r?‘?fﬁorgp&eﬁ{suféﬁds to

reducgpthaltife ahoideorr nhirg Ioﬁthecnamisatst |Aryi1ﬂ1<ma1ﬂgr the effasenoppf the process
n_f or mat on of

mayBp 1Py P oo lo Fepgtied Heeten: ot Pt droayb el aipduct Bixture

may%@‘%@éssalr&ft@ Rlu@NEcrflle ﬁ%ﬂﬁct%ﬁﬁ Jll%u@@bﬁJ gles. Control
cont act i ng tenperature and hydrogen upt ake in

c o Ploring praxessmg, thethealvavtihy stwledesdfiotdd prbduet mixtura Mayos

the .C5. as t en t 0 be t
monyfiee gad SRR HERS Pty en SHEIohy HAPERHEF S S
mixBFOHRY be AReSCNETEHPAN APafue AT aChbARA . S HAthates €as ar e
controlled such that tenperatures in one or nore
flocadationct iapphakienrs srommihelsen 'fﬁefdegeglﬁtally(ggygmrg{ Ifﬁbe Bivalue is 1n1t1ally
dif.f rat ures llo et e
o1el )RR REAPHESR A LR O SR HAS BRI
indi@ftesttha tke eidde feed @ fehitiatly Brabile dtirifg ddrtdcting Tl@l@udérfbldmotal
feed enters_a first contacting zone at the start of a
prod;yﬁfda@%@e siRbility. 96 agssPied OF niplice M rercgpiEoliad ygontrolling
r [ t
contguﬁ ﬁlﬁaﬁ ﬂpélggt%%lrdéfggt f}gﬁ ﬁ'igél&fiw%%g{eglggg@ Ehtalysts, or
combmmmsahereef Suoh conttettipeo Atontaeting omrrchthlonselmemaludﬁ enntretling

tera) are the t erature ting zones. .t ha
LS BT Al DO UPAR s PSP el LA GRBIgor hereot
fi 1880 BEimakts! @ARREAS hDelRYred el cani‘ol‘lé%l%@hf %P@%)e

100-420 0C and a second cont acting tenperature
asphnaheraes na«ﬂfgeomhmsphdtez@s e @er@@edsmlmamalmng tb@M@B cgment of

t. gant, ct | re
the i REfoRe iR b Be R cof Rl el B RRBE LB S Bigner
contgcft tiempélatiesthgy febilsin foARitRBII TGO tpﬁﬁ@@ ﬂﬁ& Ha8 reddoy theg
different contacting tenperatures may reduce TAN

stabiityiplothe cardg enddptab poduetonixpe andorlife of gae or more of the catalysts.
con RS 5 B A EAD SRl e, mnal s

descaibedihéreinf al[bAMl tieen@/ asphilenastoltel redmned wédle ¢he PICR ccfntmn yf the
crud\é\ﬂ the first and, second contacting tenperatures are

C%’g?ﬁrbw Tegtyey e aoWhch ot her. For
exmrﬁe eﬁb$d1ﬁ1§ﬁts CMRGLS BShdRNg a{:@é/on'tl‘aﬁledy SlRhandt 'tern%eratures
catal yst(s) /or a fourth catalyst(s) and a second
in omrtmmteucngtazmwzqmaymam be dxf&rfmth eperding hydifiesnt temperatures

described herein. nta erat re. m
allogig T BRE L 4R B dr RORTAR 1h P PR IR iy TR me
crud8 €L dRbtal pRALAGhIx@ e t TRe GhdéiR el e8@rd Nfifsheorftddtifp zone at the start

contacting zone with the first catalyst and/or fourth
of a peacassy ok fiztt contectiviggerapersternie the tlempeipiure in the fisw serfaqting zone.

Wt ; y |
Other coHtaEthf %&?@{apﬁ?ﬁ% &(lérrezitgj[(né 5@%@%3%51%&%@&9’%&5{9% fourth
temlaesﬂhﬂi teted?eeé&a)raeaﬂﬁtterﬁperaﬂardshlec@ftauﬂmgfzeﬁd; thetl aad poseadned after the

the TAN and/ or  C5 asphal tenes reduction in the o
first cppfgetingezpenwheiirst wéltacrmgﬁewwt%réwobedaﬁtr%q frfgn 100-420 °C

d M -
ond b SR b HEER S oMb, e Bo fn o FRBRTIRER ART00 ACTBHE09C, or 40
60 °@rdiffeveat tham the stthoﬁtyisﬁrfgthperature In some embodiments, the second

contacting temperature is greater than the first contacting temperature. Having different

contacting temperatures may reduce TAN and/or Cs asphaltenes content in a crude product
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with selected arrangenent of catal ysts and controlled

contacting conditions are set forth below. Exanple 1.
woe@pasmBe on of a Catal yst Support. A support REEUS2004/042430

prepared by mulling 576 grans of alumna (Criterion

relaﬁ?ei tﬁ:t%e; ﬁr;ﬁ / ci%?@@o%%ﬂ@g%eg EOntQﬁt ?ﬁ\%}?g@ fg%%toSa %rre%{crerrs extent
tharothe gllnamilt:cdf TAN ahd/oaCi gbphaltend 5ecmctiblﬁ ,8Bany] et grUfirtt add second

mul led m xture s extruded hrou a 1.3 Trilobe(tm
congpiangiemperaliyes &g thespneds °9®’1 %b) fepqh otheen cal ci ned

at

s R e ?ﬁﬁ%%@%%?“%%@&@ﬁﬁ*gm fourth
catabat(s)i andah ssoplarontastisg pireaeal inolude bibedtealgst{sydesacibed Hdrein.

rnace tenperature wa d to 1000-1100 QC over
The'fy \RaGr U2 Bigoriar a1 ok “Crind Sheargend Gisstis (Haperasure
mayp&eoﬁmb@ Ry ep%tcmdm@e@lmﬁ@ﬁ;st b&ﬁé&ﬂg%né’@/fth %eaﬁ?spéatalyst
upport, 0.0003 grans of gamma al um na, 0. 0008 gr
and/@f fcallrt;bh:ataébrsum the highei0R@@eghaepriof todehtast aiththierogher aatdlyst(s) in

0.9781 grans of theta lumna
the ghepi e BRE il isdul i e @S AR S dinds aspapté Nauetion
in tHEr@eBel 140t 8 tHROrAN WAd/Bie ;s 8phBlidrd rddiBich in th€same crude

support had a pore size distribution with a nedian
feedywhan the S e sespndgontgetingjtepaatursent withia 103€Cal nunber

of pores in the pore size distribution having a pore

diameter within 85 A of the nmedi an pore dianeter. This
EXANBTILS dermnstrat es how to prepare a support that has

E\?re sjze di st }Jtl on of at |east 180 A and

i nCRdERItRE CRaRB S 0 &uPQP’&ﬁéepéfa“loﬁe‘taéalﬁt B’fﬁpﬁr&tl%ﬁﬂ gystems
w1thzsle£eg fe%%?{a?iéégﬁ?lit g?} ceﬁal}/ﬁg &g}ltlgﬂt:%gérfrggct*ﬂg\ébﬂ%’gﬁ%f 42k Set forth
beloveast 230 A. ~The vanadi um catal yst was prepared in the

e RGBSR BB

576 adh@ddﬂammm '(@ﬁ&@fbh @&t&ﬁk%ﬂd%cﬁﬁﬁﬁgéﬁm byviicheERiI iy Michigan,
rans of VOSO 4 with 82 ?rams of dei oni zed wat er.

U.SA DMitBF5T Bensscarite gt ans e siinel Iatr@mcwaos 3ppumties, The

e O ROBLED R AR DR ARG S

1259C1 8 Bén dddnQatf AR “BSWAIBIre HRHA B 6%211&19 6ha Qéﬁ&%@%port
at 480 OC for 2 hours. The resulting catalyst

withcomediam pore@lignetgr efii82d%. Vamerdéined sypport graamiaoéd in a Lindberg

furngG Sy 3brniembnsEuC S8 Btk OB PR 1R Kobtor ' hET 2 e
helddffids ﬂa{n@mﬂér@fh&frs @3foduce %@n%?)@ol\foh“ﬁé@i E)rt@n@&ie@nﬁér%rar? of

and a surface area of 110 Additionally, 66
suppdie 000893 Bramsra @ameta Penig, §.A09heraps péalphy alumina, 0.0208 grams

or AL L0 B1sr B BRATUR RSBl B B00S o
Thea¥pyop! lenddespass areh 681 10ha’/p m@ alt@;hll e oflume GO lsml c§13/g The

catalyst having a pore_size distribution w_.th medi
sup y 1 dg 1bytio a ampore diameter of 232A w1th 66. 7% of
Rﬂ?ﬁ" dagi posesigs digt P withia mehamp

the total number of pores in the pore size distribution having a pore diameter within 85 A

of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng

a Pore Size Distribution Wth a Median Pore D aneter
wo@R00863198ast 230 A. The nol ybdenum cat al yst waBCT/US2004/042430

prepared in the followi ng manner. The al um na support

Q}g%r%?ep ar ?gﬁgg%aﬁéﬁ RPE Wﬁgdﬂ@é eﬁ{alffsq HaQ’lrlng 1:? f‘m"eeS&% Yisiribution

Wit hMsdiau Pde s Diarh e eﬂAalJe@st 230 AUt Tlenvanadiumr ey % tvab ibrepared
conmbi ning 4. 26 f (NHU) 2Mb20O7, 6. 38
in thg folic;vgplgg GraRRe- re%?}ﬁ@l%g &ppp og) Erpp@r,eg;qg thg metfod Tsscrlbg/c? in
e Nﬁ%)v Qi tiof®
Bx 1t%gllf R@%“ﬁ%@%ﬁ%ﬁur ry.anT e 2?1 ggelgy \j\?dgfsss Oﬁ{elgt oC
combiming 7.69 gmodsutfiVvidS @f with 82 gednasf deldnézed evetad Aspﬂl'l lsuf itltmsolution
& cooled to roomtenperature. The pH of the solution
was 5.36. The solution volume was adjusted to 82 nL
Wi trie dRinGRA {60 o) Whel 8 vitHPRE Vhndd R0 i85
was anr egnéﬁ%gw\?\n t h the ﬂ%enum i mpreg anatl Bnﬁ Eﬁgﬂon
solutiod, ugedfor 2dpacs Wil o@alamualsagmatldn doedsti 1@A8C fagsavatal boyrs, and
dried at 125 OC for several hours, and then c%fl ci ned

thenzgpleingd ap @84 oF for s . Thewesyaagratlyg) ceniptey §04 grams of
vanad e? gijanp of(ﬁ&ta?gsq n%lt? fneBA péj Bé'lﬂghg)g%nr’t? F[‘E.?Vglfladlum catalyst

ca a’I ance e| ng
had Hpbgetsdmrdlmlbaicﬁi wih a Irr&,mm mw diamkeeofld ¥ Aj bpirk onlume df 0.69

o ity SR area G N0 e anictoneds G PG oF el Gpabar it pires in

the lﬁ)ze 4% afsuith@bR balhe NUARBEM RhtaRRI 811 d rE H%n{%%r Qvifif 90 A of the
distribution of the nolybdenum catal yst had a pore

medchnaamtéuanwatrhu n 86 A of t he nedi an pore di aneter. This

d
Y SRRl iR d Dk aREh OE s Shufn B st Tt apore
size ﬂ%@ﬁlﬂﬂmﬁ‘%ﬂl Ldimaaeh pbrefiattel rasleadt330M4. Exanpl e 4.

Pr epar atl on of a I ybdenurri Vanadl um Cat aI yst haV| ng a
Exa € 3 P Ai pIR PHe “ 2 A WOTHIR] & ¢ A- .;“c- ia u,\.' f_fn' tl‘lltlon

witha Meds p%%Q Mmdfaf oF Rk mgﬁ%ﬂw %%ngg%ﬁlﬁlaé’%% y3ns

preppredfia tiedfolywingenareich oﬁhajﬁemrnaksaplpompxﬁpaﬂqbbgt}& memhsd described
i mpregnated with vanadi um i npre nat
in E§%PEﬂqu‘ﬁaS|ané’b%né@g éi@n?lf %‘F‘P@@gen‘lﬂl mpregnagign splp
mol%ﬁuﬁﬁm@%&ﬁ&%l&lé%& dﬁéﬂ%req UNSTAVRRIEY 4,03 g%&mg bANs
hydr ogen peroxi de (

6 grans of ),
(NH@)szbv@v @rﬁﬁ gxﬁmanﬁhhlﬂaahduﬂ gramseof@Q%AI)IzOzaﬁmgrms of ans

of ,dei.on te for |
morfeRSRRR R fd 581 aRulft roiveliveldido Rosty gty ghe sturry
was ReALE SPI LAY WBRILIEASY B8R shRdY, OOMH-LRD 851atisH Ras @ooled to
second sol ution was nmade by combining 3.57 granms of

roonvmrwneh TA6 pit efrtbe sflutdei wag 280 Wt sxlutionelme sas adjusted to
%) ]i._u[o tﬁl('qon ang agcond sol uti on were conbi ned and

I &1%%i zed water was added to bring the

C Ok ARGLIHS bifpoRN 1 VPLMAR) Whs inthr&chatdd With the @hdlybde@um

mol ybdenunt vanadi um I'npregnation sol ution. The al unina
impregsationmobyioat md\f»n%hqurswwﬂaloy@dmalrﬂgwtaﬂ@d ideipd at 125 °C for

sevea%@xggqgsn at t?l% F3 lglfjlite # 4808&’%etfcj>r 5 %ours tf”ﬁe resultmg réa‘tallyst contained

0.04 grams of molybdenum per gram of catalyst, with the balance being support. The
molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm3/g, and a surface area of 116 m?/ g. Additionally, 67.7% of the
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dried at 125 OC for several hours, and then cal ci ned
at 480 0OC for 2 hours. The resulting catal yst

w@omsasied, per gram of catal yst, 0.02 grans 0PCT/US2004/042430
vanadi um and 0. 02 grans of m)I ybdenum wth the

06 3 AEOE e, E05 I SEHTROR K por
diarpeteewithiargst & of thfe n3dthnAvord mame&xarrpl e denonstrates t h e

preparation of a Colu 6 netal and CoI um 5 neta
cat &g/t %ﬂ%orétrafsﬁ ggéqr%r@rﬁ}%ltq? ARV OISR %tqlaesaha\ﬁng a

por@ﬁ%@dlgﬂri%ﬁﬁ&%mﬁ e{ngﬁa% dl%ﬁfété% of BXRARNhGp %, Contact of

e Feed Wth T ysts. Atu ar reactor
Examplb 42 Rremmloh\p iMol&bdcmﬂnNmmﬂm/m I(]atulast leyingpBare Size

hr oughout
O D hatfClap s : redy filling
mollyPErSRACR BRIVl sttW?is ﬁ?&féﬁ\&@tﬂe i%ﬂgwﬁh% rhaﬁﬁh%f W?é dluffna
he reactor W|th cat al s and silicon carbid

supparQ pagpiackd lﬁttaﬂmﬂmdmscm’oﬁémlﬁxmplsd Wae}mpregua}ed Wilch

bi ds bel d to hav
mot§ g Sy G R @B SRS em T st By /A polution was
madéesContb@sinp e r1e glam« b (NEBY AMES,S3. w;e%ﬁmm TNISO;, 01 36 k@ of 30%
equal vol unme anmount of silicon carbide before placing
g pFRX A T ol et avercpuzoinsdh A $nB B lgesins of

Th rude fe ow to.the.reactor fram
ceicp RS et Tt Pl T ph RIS SRR BT C Aol of e
soliéd. | TieMHRatalsbivtien Was céd to 8B dembperbii@e DOt t om of t he
reactor to serve as a bottom support. A bottom
cat/apseend solutiemwacmads biecomiinings. Y 4zragy®f MRSDs with 40 grams of
e
deu%?%edgifrﬁ?%oﬂ}hgc'}:'{rgt%gluggn 51'?(?515}?5}1% (ﬁ{?tooﬁhﬁéfgﬂtegcﬁ ?neﬁ%ﬂmsgfﬁment
deiomiizee vﬁhtatwasmitlem baink theacomisihethsadai e \djhaﬁetlp to 8 mYFo YAeld the
%21 gx? 7% of the total nurrber of pores in the pore
mol% B e gRaNe TP Qo r helupiBp vas HPHERtsb Wi the
m“%%%@?ﬁ?%‘é%g%% B, B o0 U Eional agiation
driediat k2 °Qéor sgveaah lmﬁrsg:a’idaﬂlyls talcined it 4830 Chfalk Amoersbdihagesahing
lumna s pport atal yst/siljcone carbide
Cataﬁisk‘f‘t’f’rt@n? G ({?ﬁ%‘fafy %tq%o‘ﬂ%‘ﬁs ghvanggiugy and{ b0, grams of
{
T B B L B A e Pt % had o
poremwh @ﬁtn;butl@l vithmenediangior@@iageteniof BOGA. 7% of the total

er o ores th ore Jze di r|b
por gl fas Sa BB RS R Bor AR freapin 5
metdiNBtdly st BAEnE abatelsile ddiibirionasitiVa BrRdDh 30T QhmbleEkBlt 1@@@30
0.08 grams of nol ybdenum per gram of catalyst, with

A. the bal ance bei ng an al um na support. A top

18 y%toln .Jtio‘f' Gl (ij%]lﬁ]l %eeCz( s s.”BAl tu\@)’%f’ar ret‘actor with a

cenﬁ‘rzﬂryr'lpoaltioﬁﬁd tenhewdll was eqilgped With ﬂl@@ndbatlp\lhsl &l m%drea
pore size distribution with a nedian pore dj aneter of

tempeptupes dhguglint aicHalisiheda 14¢ &ﬁf@lygf b%wvofa@mdﬁspﬁﬂmg thgpace
bet ea%%%k%fﬁ%gel%ﬂd%tlﬁ?er REHIG e RELBOWRA IR Ynd sSR0 Barbide
(20- grld Stanford Materials; Aliso Viejo, CA). Such silicon carbide is believed to have
low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top

contacting zone to fill dead space and to serve as a
wee@heero3zone. The catal yst bed was | oaded i nt BCHUS2004/042430

Li ndberg furnace that included five heating zones

co ' t '

and B SR AB et HE LR Gk S0 b hPReacklh (oG portom of
the réh@orc Bikdonsharbidewas sasitiindé dt thy bottomad tics merter tgaswous a

m xture of 5 vol % hydrogen sul fide and.95;vol % . .
bottom) gHRREN 4 hettom P@agﬁ@lkm%&wwﬂ%ﬁé 2 g0 )Wasipasitioped on top

of the-sRidoh k&bidRTto SARELYSH '%sﬁta&ir@%n&otﬁasotﬁdaﬁzatagsttlﬁaglpme
cat al yst tSI ?I con carbide was "hot counted as part o
size tiseribution methaf meditmbyrstdiamelemqféi7ad Lwitls 6@ %t dfehe total number of

contacting zgnes were increased tgo 204.0 400. OF) ..
pored FuHE PO GGOHUTL AT OTS apisrer iR X 9ithe edian pore
dianfd:dTRE bBlord Y4t cnBBn&ONOGL bHafid F HMBFHARIR ahd 01028 SRS of

Incrementally to 316 OC (600 OF) at a rate of 10 0OC
nick¢Ber grEm peatdytir witlTHhes hatancebeing gn 2bweasa swopertnai nt ai ned

at 316, 0C for . hour .. then increnental |y raised to

37 Bt igoRs S et Rars e BobRRiiopih afne
botttx@WbHtactiipezo80 B figinl 418 JARN@RAVERE z6dd. MR ANiBle@@Rlyst Bad a pore

anbi ent tenperature. Crude fromthe Mars platformin

size disirilgiion voth avagdian PorgigmeteredfdtP A+ wish 66 % efdhg totad pumber of
.1e 3 . B): r .
poref YF e Bor A RRR AR B Ble S Slicbllh il 28 4 e hedian pore
dianseterrdihe 2€ddle Bathbl @niaindd 0302 grambhug nivkeldendfle@8igraas of ed
to the top of the reactor. The crude feed.fl owed
molyhegugper srampieniehyst- MHethe Paj3neLhIaE 1 HETFBUPPOH-ddl e
cony f%?tchﬁgrs@ﬁﬁé‘one*%gfﬂi%ﬁ&ﬁ%ﬁ@ﬁ bR ANRsitBRE 8P Fthe
support ot the reactor. The crude feed was contacted
middlietchnteetotly zofie tdrmattap geittacting 2one. phewpretalyst hadyaipwgerie
. .gas. Canptacti.ng conditions re as fol.l ows,, ratio .of
distiflyio JAHR GRETEBPYRAIPHEOTISZ A Do iine B0 BRMSELC: or
1 2! o QAR RERRL the HaMn¥@Beidg frivharilgat RS SUeh
e yvgdéen& ge% (1014.}'? psi). The threnig%én?%gt ;jgng zones .
suppet- e heated to 370 0C (700 OF) and nmi ntai ned at 370
oC Sfil(i)cronscggic{%h%a[ssposi-{ﬁﬂp& bt rog‘cthé){ol'qtctagta&i}{%%n? %‘fiﬂ%&d’]ﬂ)ace
zones were then‘increased and nal ntalne n the
and tosdradsigprelegtiesiee Tha ¢8tabBs: KedlballbjddddntoadUindisug Sirnaedhat
. .then 388 Q0C (730 OF) for 500 houas, t heg‘1 390 O}gflf 734
inclagey] fivgheqtgmronstsgTespens ingiarhapiehert zpre thegpy. mighlepansppotiom
3 (that is, the crude product
con%ﬁtg{g;‘zgg)@g?((? ?%?O%tﬁ{ép%g?%ﬂtyst bed. The total product
wa < he watatysts cede sulfidedbygmsrotliigug 8 gpteasemsdpaload ool% hpdrogen

h - i gui t t he t.ot al duct .
sulfge g 35 s RrioRTEEts P ch s e o i el Hismt geseons
mix’édi‘@?ér%lxﬁﬂi@ (HEIS) JTRGEIE Ry YsiBedtPshilid QWS FARLIMALH 8Y parlStSthe
exiting the systemwas neasured by a wet test neter.

volupeeofatadiest) p risthperatues opibe corthe g apnemiugry zusgeases to 204 °C (400

P ffhdaopr S T PR PR Pl EATREA LGl igeung

zon&kok &t Mon@fe Bt @HenREK 66 Bl AYL H0FFT armaReITH.)CESOEE) per hour.
product properties are sunmarized in Table 1 of FIG .
TheTontagtingvones WercTamniaingd at o €r fonan ppweather ineapmenially raised to

3709€ €P%d)JF) %(Iélrdleh&ﬁ %Ha‘ fik1d 283 ’?(W(f Y two hours. The contacting zones were

allowed to cool to ambient temperature.

Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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content of 0.0075 grans, a residue content of 0.255

granms, an oxygen content of 0.0007 grans. The crude
w@e@doeiddhad a ratio of MCR content to C5 asphedT/@Rm84/042430

content of 1.9 and a TAN of 0.09. The total of nickel

propgties Foapane b el Eteh Bhe cudeliet 5% a ol topepf the reactor.

The 8MRE #9Q fhﬁ@d&ﬁl@&% tHeUsréhdat XABTI0p cYBGHR 2048, InRII ébn@efcung
the crude feed he catal ysts |ives may be correl at ed

zong;, bottdre cortagmearons.cingdbottpia seppait 9isthe praglor| The srude fdedveas
{ I
con o cGALFAGHE e P BEPERSRR o RPOFP LACIGRR g

conditiGs erré a9 folllekvsi 1Hb @Y ﬁ?@ﬂgelﬂéasft@ﬁle%mdéefeécﬁ@%vid&d&@ﬂle reactor
cont ag émzones described in this ex

was S B RGS b7, QOPRBCEPo RSV WSt o a@ch@reﬁwéf‘é’ra%@ﬁtbge@ (10397 psi).
The ?k?rgee g’on\{z?:;lﬁg %o&%%e?e Héaé%;f{& 3t7lgn ( o tfﬁ%ﬂg gl%gxingglteg .af:%'f)g?l for

500 Aovira) @empgramfestdfeher lhl’eetdoﬂ‘&:ptntgﬁﬂ)n‘é‘d\ﬁﬁralheﬁ hereasal adtrhaigtained

in (56 APUDB PGSR 2D TARTLS 0 006 b S REROSTfor 500
hours @kn §8tF (@?733' °F5rf09 1%9@ h&hrE yanﬁfthén@4®@t @hy Slf) 1*39§|40'€Pﬁours

been affec ically, a pil unit run
3000e B8alprodugt éhaios rthd atués poduct ayé gas)@mtccbthwatabat bed. The

R A R T M S
the t@ta¥ bfdd@éttwm dﬁ\dr&t@d m&m@ @ﬂdeﬂﬁb@tﬁ' bR BACIGAfinit tb 8RS stem
A and additional cat alﬁe/st s having a pore size

was me@strrbcbbr p orswlew cantieldiirafap exiting theriystem was measuregdy a wet
test lﬁlu r% e?ﬂ 90 18r%dﬁ|¢t v\\’fvI ! hn%alcal%?é?n ﬁg (flet%rpx}mé 2 (&% glt Hercentage

pore-si z ron h
of c@ﬁp@heﬁts&ﬁﬂie&fm&w Ibrbdﬁ]ct45" héreshiltd Medmd lafdYaHsrof it @m’ﬁﬁﬁed
with controlled contacting conditions, produced
weigh paiceniagng 9é comparenis Grydeprogng péqnf&éeser%mwaﬂz&é in Table 1
of Fi§asured by P-value, crude feed/total product mxture
stability was nmai ntai ned. The crude product had
redueﬁdwﬁﬁmﬂdﬂedumednkkﬁmmﬁmthmmp@nymnmédude@HXMMtamdﬁn

cont and r do e ent relative to th
contgt i 0 oS Gy, Ao L b A e g 0F 0.0007
gran® O MERMFru R prbdift BAVE eatidf TAMCR cxs@@nt&@%s a%ﬁmieﬁés dohRBEof 1.9 and

propertles of the crude feed. Exanple Contact of a
a TAON 9dl8.0Bedte wtalwfmakemtda\rapgdlngPZHaW@pm Pore Size

2 S L SRR DA L PR v

temﬁéﬂ@tufbl{fYWB"Hl)d/em@ t@length of GHetoadel e me@)alystﬁli@ésyﬁdy be
sul fiding nethod, method of seggratlng t he total

corrgpitsd i the dpraperaiurroef the caiplxpipeing 1 helievpdthat b%%?&lw lifer e
decrE!Js%s gﬁ'&?ﬁtlﬁéglgx%g&egaﬁ? {é aEﬁi‘ éa? %}g%sgﬁfég(r) . AL A/%v&@&s time
(“t”):fou tleprbeaderft Iodivhetcmudd’lfeed eﬁh& oaSntmamgszmsm deb@ittedpin dfis ¢xaenple.

reactor to the bot e reactor, The reactor was
PlotfI3 P P W BERE WA Bl %‘I it (hgreeOPBliBgEIRGS HERRhours of run
timeYok b&ﬁ&tlﬁg%k&hﬂ% faSwARR %ﬁettbg NeRdRt addBorkdpd &a%yag Ob& a
reactor t0 serve as a bottom support. A bott
majerity alf fetris tihiecthe WABII dghatontactieg @@@smﬁo Chnaged approximately
20 of© %lrct)rln(%}rl]eer%la%r\]relty%%b?g WIAI'}E?T \lwilsclg)orgﬂ rtg estlmate that the catalytic
activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedi an pore di aneter
wWo@DR008AF3989 Wi th 66. 7% of the total nunber por eBCT/NS100€042430

pore size distribution having a pore di aneter within

32@&%&8}1@% fi%'e é’lng A8 t;;gt c%:m%b@gltl ef,lhr% CL %g%%ﬁmPgﬁéﬁlg%athavmg

a pofH SxedistBibhti@y with Qﬁnﬁ@qioyéiﬂlamﬁ/tdr bf hiieadp aB@Amdkaddmgnal
upport. A top catal yst/si I i cone carbide mxture (80

catalcme aviag apeL tircotisbyiion Wih gmaedian pase fisFcts i aEngs getween
90- 1§8 € »\H& 4t § 0% 8%8}% t&%pﬁlﬂﬁﬁér 3¢ Péx%g % thg.ﬁs%ré op &atishys
| STl a nedran pore

pore size ution w
haviflg aljliefeailarﬁéteﬂ@ﬁhm 45wk bfitheGmétiarfort diantetdratvith voisledf

AN R T T Y
meaglﬁpd B;?Walié cx’ugg ki RSt CorB3ud 'hﬁ rOfta hg)"\%s rﬁ{ﬁﬁtagleaz The

enum per- gram o cat a
crudb @kcaimcehdnlerem@ed TN, rraducsd NidGhRe cmtmtdedumi splisi ¢ointamé cind
on . top of the first, contacgti.n e.to fill dea C
redugifhoRlpel spipetaslativprodReafds 6ie. SR HedesityohfReiEE Voo
contleﬁ‘c@@lﬂ’e ¢rR8OpRdkdtRFRSVY: F190NATINERFropeRGdsud et drddd feed.

eatlng zones correspondlng to the preheat zone, the

appal &8s (‘dx@@iﬁ f&&ﬁé nﬁh@éﬂ!ﬁﬂldhbﬁt@ﬂ@d’f cbhﬁcﬁﬁgi‘ftﬁﬁh) Zonlest shlﬂlhng
contacti ng zone, bottom contactjng zone, and bottom

methngdppisthiodst semseatingdbe tofal prosiceandaacthed of spabyzingfhe euge product
weré/\fh% I&@E%g‘ d«%]:: ibinGBLHYS dﬁf? SEhdh daf) Fyd Was ﬁ‘PQﬁ With EB/ %Lﬁg%ﬂume

&> Cont act’i ng c trons were as
ofsméomgm‘bﬂgen gas to the crude feed provided to t he

e Grud R T s T BT ey Tlg (e Sih e e Pt oBE %ﬂﬁom of

the 82865 TR/ BadiGal&dilled ZRD bO%orh AR PARIARHA FRIgHhAnBE Kifiton
260 0C (500 OF) for 287 hours. Terrperatures of the two

carbgderwasqiasitignedatdbe beitamn phida réastir dasade analboetttinmsugipad A potiom

catal G RO wRB RS Pt AR of s i AT B o

forlPEbotkh cofcth@Wose. iméjbdthﬁm cﬁﬂ?sﬂﬁd(a@%@e 8f) dikibutledDwith a

hours for a total .run of 1173 hours. The total

mediimonane diomeier 6810, WHB6JTS ol fotal mimss Bvisa relse pore size
dlstr%%ﬁ%hlhla$$ﬁﬁ%of€<cggi% fer &n Wi &OPAR rH«EAcg?ﬁJg&e t&?a%e@é} T{‘% .bgttom

average an aver age ravity
cata@uf mnlglded od Egmnmsgof rﬂ'diiybquudleanrlr(b@mghnis ad mcpeirpeg piam off
{1 ga 0023 grans of sulfur, 0.0034 grans of
catalyﬁwé?ht 9 aqg:ed}eg}gssug]porvc;o and 0.378 grans of

;?Z& F);ést g@@?hhb%i&éﬂ%&%ﬂ%{éﬁfﬂe?% %#\Pé;s ﬁéﬂ)’?gf%ﬁecpc!’)@%ﬁ%tfthe

bottoerronstiizg zae thfrmdbe tapaontagtingheonsy Ude tcblee’dialwt thihd & pere size

s grgrinereen o Famger Suthabgnts 26 ot Bl alEy

porel%I ﬁl}‘%l/% l{ﬁ%@ﬁk@&sﬂhﬂﬁﬁoﬁ‘%l@g 4 ke @t ctdNvitian R dUSEHe median pore
|

content, and a reduced oxygen content,

dialm@tratmwéon entalyie innlededr( 0degrams of hiskelrandd. Kegrems afinplybdenum
per gram (iju cata‘fysp G 8 'BdlaI\llce%emg alumina. Silicon carbide was positioned on

top of the first contacting zone to fill dead space and to serve as a preheat zone. The
catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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content of the crude product were 99% and 100% of the

respective properties of the crude feed. Exanple 7.
w@wsaci3of a Crude Feed Wth Two Catal ysts. TPET/US2004/042430

reactor apparatus (except for nunber and content of

t d t

COBSLEAR ARRERL BRLAL Y Aop 6 AGH DL RSB 2 PG5 s
fed cathaltyisdf the kdacthr nFheratutio teeddtavddirroagitheaselitasont: hog

i n Exanmp 6. A crude feed (BC- 10 crude)_having the
COHEﬂCBB%FQI}eeg OUOMAMRRI B ZPHea'F‘QBI gttam SppRort qfd € {fastof.e fihg grude
feeci s E&R?]c@éd Wit eéc?ﬁﬁtd?er cata ?ﬁs G e Prds &RH o Eh?éﬁ%gn e SsO49H

e preheat zone, top contacting zone, botto

contaonngcdndmtgmx OVEES aafmﬁoi&&tmnubﬁ h}atrogdn @b td the crelede@l provided to

the (R §aR | JANTE 40 HOUL FERBITERY B iTteand orerie e Pe

h
0155, TS SR Rl R s

260v§7€r @oh éTé)tfenl2$’hh¢IE$re"ﬁ¢m1bdr§¢utas 343 190 O(Oﬁtaetn@zone%\wemthén

007, h Th d
incrgbd o Bt o e el Senbis A BT o b Pty 380 s then
288Cq) (550 °IPY FOEBEGhd\Gs, (NS 16 a0&0D Ppﬂﬁf:%dﬂﬁ&n; afld mearsﬂm @t (650

o calcium 6 wtppm of sodium 0.6 wppm of zinc, and
F) {ardgfhhetrsger aiwsal gwn timpef ¢ (deoyss.oduct had, per gram of

cr uﬂ% B! %ggct egltgcg) 32 fr%%%ng fw&‘g gé}%g%ed gs é)escr l%rd 1rr1TExample 5.

oxygen,
The e@sdechtoducbald b @mdigepmmejf Dléﬁsandfanfah&agdf ABE gﬂéﬁ/ﬁﬁ Uf12.5 during
are I|s£ed in bIe in Fl . This exa

Progfssips { pPagde P cté@ﬁt%ﬁétgr% 05Ffu@ﬁér°éﬁﬁd%0g2%@amstoﬁSlﬂfur
0.0094% S8k S@ﬁ%eﬁad @41@%&8%% gp%a 0 %%rﬂhé&fﬂeél&‘% Algdlg@nal

a range o r a cru e product t
prolaemmfah@crﬁdﬁproduct@mjhﬂcﬁ o ABLEA iaiFlith 9.sodi um zi nc,

t t _whi f
o B SO A M SO S e b

porg 8% d@ﬂ%ﬂtl&%ﬁl@@%e@fantﬂ@ﬁa AigHRRS b ¥ RinpE Qﬁ%éﬂ 9’(5’-1 8’(5 Atﬂ}@duced-
crude feed. Exanples 8-11. Contact of a Cru

a cryglq profheaithathadp yeducel EARNg rgiuded\N 1Vér Qﬂy@n(:@nd acrcdqud oxygen

corfRGL 008 R L PRRPA, VL S5l S

content 6f tté badepiding, weaohvd @Idaﬂ 00ps ofitie tespefiat dtdpeRies of the crude
met hod, and each crude product analysis were the sane
feedhs described in Exanple 5. Al'l catalysts were mn xed

Exa\ﬂl lp 7S ictdnt 0 ATCYAE FeBd SVifR CialysR. g[fsheg%#gcir gaeratus
(exdeptifoc atimtier ahideontente doatadtingd pvuet)) catsights,¢he total @aaiuot separation
fromthe top of the react to t bottom of th
et st et gy b GRS BLTe PBY vt ThEHA Gipribed

in RhmPRG) reactor to serve as a bottom support. Each

reactor had a bottom contacting zone and a top
cont anide lﬁ@diBﬁel 0 pidgrhaving thapmbgsics Sinhmarired ic Apkie deFIG 10,

s o e BB SR AP B o
contacting zone, bottom contacting zone, and bottom support of the reactor. The
contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm>/m? (500 SCFB), LHSV was 2 b\, 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
worwsloeaed i nto a Lindberg furnace that i ncl uPeTtUszm04/042430

heating zones corresponding to the preheat zone, the

Ex }}%og‘tdga I#‘%h}nagg il ﬁ% ”nr%lﬁk?gggﬁ]é %?%E‘Pﬁ%ée Aﬂ’lngravny of 16.2

duris@pbyssines iMhe carleGasdvictlgadn. ﬂhdp;ﬁn(o‘ﬁSalelmiﬁﬁ 6Wappm of sodlum 0.6
positioned in the bottom contacting zone. The catal yst

wippm ©f gigehn éewtp@fna@ﬁ mraseatnaﬂl@tcru@ praducy hagrpepgram of crude
prodﬁgi ﬁ%ﬁg? fgﬁ%{lﬁb@@ ance be %en alum %ﬁ%ﬁ%—%ﬂ{/@@ affth0.401
grami@éﬁtbﬁ&ﬁw dehtl@iaj{ piopsitics 6Dthe @ardalpiedlmt mteths&ad(m 2" ableB®)in FIG.
with the catal yst having a pore size distribution with
10. 3 nedi an pore dianmeter of 180 A was positioned in the
to
o g e B R AL XM Blegted
catalyatsabistspare wize Histritertioad mmen@ewﬁﬁj) k&(bé@mduch@a ciude Ipoetiadt that

had S T AN ST caf T Sa it et BSOS OBt phile

sulfi&oRlehe VSO |cbﬁt@ﬁ‘t 5@ REid8e Pontit o8 tHASuSBbdVRWere 76%, 94%,
positioned in the both contacting zones. The

and UP%4lof ﬁhwdspmtlyﬂomenmmm cmdalf@dyst i ncl uded 0.143
q .
Exar ¥

Varﬁﬂ@ @fﬂtactﬁlg"@l}ﬁ’(ﬁfi&ﬁ& fEa@HTréHct(ﬁ fabpetrhﬂu@ (tﬁicéiyﬁrfbﬂ t@e nﬁinX)Ele[rﬂ
(12 cnﬁg? was positioned in the top contacting zagne.

con%fe)fﬁen plingseDatachyatel bl fidiag gipthodagachjotahrrogegs separation
e GRS AELNS R0 L Sl SR AL AT Ll 5,
cataky@me;veﬁlé niexaingpitie sﬂcm&aﬂmﬂxeﬂa woltimesatio @ﬁﬂ]pararshincdm calbdde to 1

part Egé '1 qgs% oltlgﬁ\svgg ¢ h c le Wt act Qfgﬁcﬁ n%ﬁ@&ggh gac reactor} was

fronf He @by §f the rdabfe? 'f@th"é %Bleﬁ%f RATEANLST . (S‘lﬁccﬁf@}bﬂ@ﬁvas positioned at
positioned in the bottom contacting zone.

the botat of sacki remgtoy bolsemvedsra itiem wpaﬂtyEﬁCh m¢tgu@dl a pgtom

con ?tgrggsz%ge %ﬂﬁﬁ (-‘H cohgagzgr?%z%fa ?ﬁfgeﬁ%h (fat%%s glglﬁg%;%%arg@ {ertures

werd PRcdiBihaANC oneRtiRg z8hdd B BEhSYRIEH §1hcdhef@kb{@@ﬁiﬁslﬁ?osmoned on top

catal yst/silicon carbide m xture (12 ani}
of thegep eorspmiangizane toelilf depdspateadita gerze A®a preheat #enwaeeﬁlu fRactor.

e s 5 U FEIRNAR 8] SRMGEDIGE 0
corrdpondiay toNS pié¢Hetterond, the hmcdmamag zbnesamdbie boabmaupport.

t t f 93.QC (200 f 2-24 f
{ Pt BiBle e SEIURHO B R BB kel Gra Y UL SBReE pibgure

(48 SRR ostiohdl i }ﬁ}ﬁé Bottbm Edderctihd zodd €T Uy d %ﬁthvées?é&ggm

to ‘the top of e reactor 1 n these exanpl es The
catafyme @. 1f4|6(gwenls ofhmolygéenuig 0 é tgerns of nickel, and 0.021 grams of

phosphorus, with the balance being alumina support.

A molybdenum catalyst/silicon carbide mixture (12 cm®) with the catalyst having a
pore size distribution with a median pore diameter of 180 A was positioned in the top
contacting zone. The molybdenum catalyst had a total content of 0.04 grams of
molybdenum 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

w@eomsacioed with each of the catalysts in the pPERERNE4/042430
of hydrogen gas. Cbntacting conditions for each

X?Igé\% Sﬁf? ﬁ’nf R:érbe tmol t ' 2 gbf@&%}n«@%ﬁ%h? 19l de mixture
(48 éﬁﬁ@as Bﬁiohédemtthﬁ ®dth |@6lﬁs<stufgezoaés eﬂﬁu@yﬁltﬁmrﬂhﬂﬁbc@n&n/cobalt
14. 7 f LHSVY was 2. 1 during the first
catab@bmﬁl@d?dso o s@mseé mohypdeays. @ Hé?n gram%é}f@abfelb and §.0Q1 grams of
Tenperatures in
pho%i%f’mts ?%lghdz%g"r?@ \}\'gr?’h{agg%ﬁddge (650 OF) for 500
how mogfodemt éalﬁlyﬁgﬂmbhtcenfblcﬁﬁﬁudﬁm (82 cinPevisgrpivaddingse top
in all con act ng zones were controlled as foll ows:
contaging 2085e A B¢ WP Ef HFP‘FIP] eatel@m%%sttﬁﬁ PSS hetor contagiang goge of
Exm%%ﬁi@c (670 OF), held at 354 0OC for 200 hours; raised
366 0C (690 OF), held at 366 0OC for 200 hours;
r ails Edamiple3D;1th® ﬁl()(l}?rﬁlénﬁrﬁ)c,atabet ab desci3bhet] i ¢hd op caMB@ing zone of
hours; rais 385 0 725 0C), held at 385 OC.for
Exaggly S Sxedieit HARBSaTGids S Robone e et cierapes (60
em’). 750 0Q) and held at 399 0C for 200 hours, for a total
contacting tinme of 2300 hours. The crude products wer e
peti Baamplel 1)1 anlaicylz:mdtrmlmleieeum’m&ﬂmalymmhme marbide mixture
(48 ¢r i ake (% tHedﬁo Io ctin %/he c % ela
? ﬂﬁﬁé’ %WP% g 8&Yﬂg% égﬁ?g%t ATER a% val ues
molffwen@lhﬁﬂ@{el t @8y findlidde perb@ard b darslyst, PI09du&RSof Molybdenum,
Exanples 8-11 are listed in Table 5 in FIG 11. FIG
0.02pzrams of Biekabiand é)}()lr%”ﬁmé sEphosphesss.oFitipthe bplaacelpeipgydumina
pﬁﬁyde product ("P"') versus run tinme ("t") for each of
e catal yst systens of Exanples 8-1 1. The crude feed
had mol:ysbdémm odtalgt/silxas tcarbide. mRiat §12140°) viabdositidded iankk top
146 repre k@ P-val e of the crude pyoduct
contaefing 4088 5 gﬁftqnﬁ @atf‘ ét VEsUe STRee it {‘WOPWQMPE}W zone of
Exmggkg;yst systens of Exanples 8-1 1 respectively. For
2300 hours, the P-value of the crude product remained
of Candd ﬁemtthelMSrSfmmfcum &kt Mestermasdilteisd mlpalnésatsd fr0an

oveq o TR IES 5 U FD0LR G R B g o ot B

Exaﬁﬁml-ﬂ Halangtthepﬂapmleyaamenﬂedéhn Tﬁblém Fhe. H vniel&udéffeed was
e crude product for each trial it na be inferred

fed torfhe topted ﬂéﬁr Tgador iadlapse examplps. t Phegrudefesd iﬁlewed drapghtbe preheat
I

zonefj Itugpbénogjtté%ghgg%leg g&{ao?ﬁ‘ Ic&érygct&g%ﬂé? ’&ﬁﬁ%oﬁgp éﬂﬁqqg{ &dcﬁ [&5&8Gr. The

crude-fyal wes ahtdcted vmhmheh pf the watalysesaitiestesentadf velrygen gas.

constant_ duri_ng S|gn|f|cant portions of ch tria
Congagting ponditiqny é?ﬁsaaeh PRl WeH 45HO ﬁws piagia of YRR s Geyorude

feechiuﬁnE éggﬂaétlr% \ga{sal%b'l\grﬁj ESR;O@V iy S%ts hNHe ftot?rl:ﬁ ﬁﬁﬁ@ro?g&fh

crude run
systérn wyas Gt MPgas{tOléykpse)er;H&Vme 20 le'5 durixey the fingt dﬂ@) geurrs gﬁs
resent net hydrao

confapiie waditogy Tome g O T R e Soptigtivg 0an 1ompEgaes

in alf 8bRhtily ZOMSHEE 304 °cE(@WF5%ﬁ)r%oé hours@$ Q@rﬁ&ét%ﬁ%' W fteN8DO hours,
hydrogen uptake by a crude feed over a run time period

the tgmpeRdgehiowlsontaetiigrzoacs watgecobwolwskas fGllags: mvigBiperature in the
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to

366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for
1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final
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(43.8-300 SCFB). As shown in FIG 13, the net hydrogen
upt ake of the crude feed was rel atively constant
walewosnessach trial. FIG 14 is a graphical PCT/US2004/042430
representati on of residue content, expressed in weight
3 o | .
rBRERE £ LRI ALTHS et g
tim8eof2300Ihouesac h of the four trials, the crude product

a re i due content .of 8 % he r.esi due
coﬂT PrP t%Wﬁr&é’@Fl@é‘@alib’rﬂtﬁ‘? g%éetmne 16\, hydrpgen uptake
the e p&ahdd
by GEBARESL P RAICEPRRDY SOk SNSRI P men. Averge
valweatfed yrepergessifehscrofie prodopik ppodiedd ih, Exanpims @1 v adeylistedsn Table 5
{,}om] in FIG 14, the residue content of the crude
mPE ct remained rel atively constant during
si gnid 1Y Iﬁ]@rrlt:ar%b%e%ta%ﬁ Rt PLyadle of ldRrud®piodud (“P”) versus
gr aphi cal represent ation of change in API gr avity o
runtime ¥ ) e epdn@ﬁjbc cgtalpstamptens vé EsamplesiB-1tli e crude)feddorad a P-

v B S GEBLIAH % 0 3 RER B ROvely o e

proiicd dBtaie@ BY cbntadtind the Brudy fedrtiatthk Aehrichalyst saenixamples
with the catal yst systens of Exanples 8-11,

8-1} gaspectivelye [Fpr 2 héa‘éfh thyf P-yplae péthe orydegireduck eentpingdafat least
r
R DAL RGBT, SR B0 P 8y s o
most .obtHeaqud tnhed egrieesnd ofhiee tungRe@kslirs)Por Itaawplé Y1, the P-value was
carre to.an APl gravity of the crude products in
Laghho %@ FYalig of the mugdo puficief cqghUiph i npay tteﬁrlgerqeaﬁ@éthescrude
feecﬂ-ﬂ&:aéﬂﬁlél Fgmatnlﬂ% IAP Livay QbieYauin c%ﬁta@tf@d(? ﬁ)leF WG crddd feed
I's a graphical represéntation oxygen conte
did e{phessegaiate) wéis ghewip er Eiéhtl agtet; Pevaluehe tie crude prodducremamed

rela&i&% gh%s\{ St drng St nlél c m% fg?rtmﬁg)ﬁ 8% gacifltﬁeﬁhi of ptt 1?1?}56(0 at O 1n which

thepag[@sﬁabaseaygen content of the crude product obt ai ned
by contacting the crude feed with the catal éyst systens

of Hahpisesgraphigal rensessatatipy ef yet hydeger ppidie by eride feed4dH.”)
Ver%Q rr%i(’éérrgg g‘ é[“‘)pr og)rl]ﬁ' {:Qcélg sggi%%é 1ré‘g1n pg%Sﬁl{I Ly Hrdogen ggs "Plots 148,

150f1r5(zm531 Ieﬁﬂ:éen@ n&(h'.!yﬁr@eﬁ niptaRe bbtgrrambpfcomudg thé odlue tfeed with
own in FIG t he oxy

cack B R weme ol @éaIBPgd okt Fesmstied Nt Bydrognyuptake by a
cru@e%&i Y azi‘{lﬁ ﬁﬁlet?pglqo@ 8L R0 HouRONEAG b Lﬂeeﬂgereal e@S Nm’/m’

relatively constant oxygen content o
(43 ﬁr&@@r&ﬂFBje MrshO‘wauIeEICfr hlét the eleelrydrogenrupaati of theygeade feed was

onpoun re red duri ng the contacting. Since TAN
rela&é{wﬁ?’%sgm? u‘?,ge?f‘c hese exanples, it may be inferred

t hatiGal4 {seaghptacd) @éﬂrb&ﬁtaﬁf)n bhesiRs B & pERBEBInWdight
or gani ¢ oxygen conpounds are reduced se1ect|vely over

perqen@gnai coule posdpct CREpwrsitsin gimsr (GEhfar cashyefishe catalyst systems of

t act | ndi t ons
Exc§ TR 5 st RERYE s, B8 OBl LR Ak Gufipt of s3-
90%abfltha résituie Qoﬁlﬁnth)fdh@@ﬁﬂe feed CPLSEL1 562 €68,0%60 1042 dpBsdhBresidue
(1000 SCFB), the reduction of cr ude feed MCR cont ent

coniggkofihe sruelﬁ produgtabipipnd byheoniastips thestuderfeedsyvirh gher catadlyst
sysﬁtns Brkg 59@ M ereggecﬁgeg§ Ogs Q&g&?l% %FﬁIG. "illl, ‘rhg%sisa%g%ontent of the

pressu r nd rat
crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A API”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots

74



10

15

20

25

30

crude feed, the reduction of crude feed MCR content
was 25.4 w% based on the weight of the crude feed.

WO n00Exedypd € 9, at reaction conditions of: 371 PA/UFD04/042430
OF) a pressure of 6.9 MPa (1014.7 psi), and a ratio

1 64 66h }‘r(gej% gg Egse %?ﬁ%fg%?}g e@%@‘&e gipz?c{e %ok(t&lgggl?; gl\%%g}(i)ng the

crud@&é@ﬂwﬁlm tHehﬁta\lﬁt gystenasf ofthampiasdel f,eespecttelyd In each of the four
enperature of 399 QC (750 OF), % t he same Er essur
trlalarfrach awﬁ%p@ﬁuw@fi@gwow&v Brafghes e S8 el 7 6§ theoAPbgrawty

t
of ef3fad AR VR Hcldh DRSat-and A Seig
corregeddVicRn Mt gm\tlt}dﬁrtbm&mdapmduttb at a tduge fioap? LT22dS5. API

Col., 6 d | yst I
et s et Bt St i B b he, e
UNGaGCi ARG SR SerReAd idh HES:8lsen e&{t@my L%Jéa@@ﬁl yeight

exanpl es denonstrate that contact of a crude feed wt
percantags, af theairydeprgfuct O Tdisusfrug tig)e (4™ Foreach of thrwoatelyst

systis R ERARIE TG Bl BT R Bt wismspplsnt ofte crde

procﬁica@étalh&d/bfa&nmtﬁ@ th&tralid Rl Wisthé bathight H¥dmaae Examples 8-11,
upt ake ected crude product properties were at nost

respvzci%ebzr Eash coulewreduspbad dreaxygen endentrofigempeid@ys ahthe erude feed.
Eac gh%ggﬁ;%u?{ t%a]@% OX engérog‘ﬁéglr‘? |C"{e %ﬂgef‘ Pr?%dé‘ﬁ 1 ljl‘é‘@ b§ aHsDer gram

of civjde prddueeduring eash ahadwWAs sliowhaddl FIG4 ,1 6.88€ hx}igfentcbﬁteﬁf oftdBe crude
roducts was _produced with a net dr ogen upt ake by .
produg sslatively

bregyaingd reladvely gpnsignt ﬁ%%rtZOMO ﬁenfegw tgpep) he
con{feeg%}%ezl dJ&ﬁfén@th% Chfd Br Bﬁ (ifé}n(ﬂltstrﬂgﬂhaés/ eQ:ftedtcﬁgaxﬁE ggf%en

an aver age t V cont ent o
compbumdsaret mdactedl‘dlMMgcthrrﬂoatﬁctmg Binee TANIwad dedredubid i@ these

exampls s B inteodiBat i dela ot BLE syt shtnns qiganic
oxy§(§r RpYorhdd 418 rédstd BB @REr 188 nbR8arbbiHlR: doRBfnind B%?mc

average V&0 content of each crude product was 115-1
OXY@HQOHEDOV@IB content of the crude feed. The average API
Vit a 117% of the
or S En e 1T A el B0 YRS G LR EE ey ot e

(101K LES), aﬁ@@l wtio ofa@dmgeﬂnﬁérudéﬁée@bf16mm3&ﬁ3qsoo& sairm hiBe
crude feed, Exa tact of a Crude Feed

l‘edlwlf’lh ofeipdg {ped Magxﬁpﬂf@ntawasolﬂé wi'%ebaspd pn fheuveight ofithecrgde
feed. Agt'aatgmﬁ&r&%rpb?@‘% (7%6 ﬁE)id—ﬁl@I esé?ge %{M@ra&&lo%f hro en to

roge nsunpt’i on. eac rea
cru@pfpeﬂr dteusdyotivn @pﬁbrdde rfeedMﬁchoamdt wanleh vtk bmedtoact]he weight
zone ach catal yst sulfiding nethod, each total
Ofﬂtﬁ%&fﬁ)& ‘geparatl on net hod and each crude product

angj, ¥gh@pey, 6t &Q&lﬁ%ﬁdlﬁ%@&sgﬂ *@@700”’ LsBrof 6.9 MPa
AUcataIysts were mxed with an equal v Lgrre of silicon

(101e? piixend Fhasiocofingdrager th ¢rhdmfeed Oé behNmeae't (APONEETB),dhe
LA R (e T AT L
feed. €RGH t@pbiAnEEHF TR @vsb @F}, QMhs URRAB hlesstEd &hd FAARWH BFdrogen to
crude feed, the reduction of crude feed MCR content was 19 wt%, based on the weight of
the crude feed.

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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cont ai ned one contacting zone. After the

catal yst/silicone carbide m xtures were placed in the
w@omsaciBng zone of each reactor, silicone carbCTESWa$042430

positioned on top of the top contacting zone to fill

r e:ﬁﬁ@@%@;gﬁddeﬁéng)cgtggrtg \jﬁ\}élgc‘?orﬁacg of Qi%ﬁ.{dngg wtﬂ] ?eefgtpvely high

TANYTAXCES (I.E)_at/lt}h oied oiﬁﬁ@ketchﬁgetsfmeduoegﬂﬁam product Wh11e
corresponding tgo the preheat zone,. the contacti

maigigHEng ﬁﬁ&rwge?ﬁzt@f% m@a&%ﬁwe igbilicy aabwith é%iawév small net

e 50, SRS Fogl bt st & b e

proffedtiescafBhe svade feesd,; W]illd:ﬂ’&EﬂECtm progerivds dftike siulle proxductawdne déthin 20-

Jo.formthe contactin e. For Exanple 12, the
30}&’:8?@??%@emeﬁﬁéog§]ﬁ£g‘f‘ﬁqﬁ?dat al yst as prepared in
l:ﬁcgll Ro Eho@@m BlelB ealthsr tﬁé‘t:ﬁ{d)éz)‘iod’éﬁﬁ \ﬁe!%g)roduced with a

nol denurn’cat al yst as prepared in Ex

net E)(thrnpetneumeﬂge hyrtbe crala fgeds OMSDQSIQ é4 Mm%/m& EMGER)a $udmproducts

cat al re 4 The cont ac
had B dpdin AN ot Bt Aol e et anSPrdeloid Ry gontent of
at nffst 14 ro@ﬁféﬁottaPNiﬂVeco‘ﬁfe‘ﬁﬂ@ftﬁ@ aﬁde il dde bhdidthiging@aet e for
was 160 NmV (1000 SCFB), LHSV was 1 h"1, and pressure

the graide 6eed afRBOVELD 1ﬂle7avs@|gy resiye cenisnbef daply coudp peodieirgas 838-90%
e
of t%efel%%li%ﬁ% Icgrﬁ%rﬁ@%o{%a ne%g ?ﬂ% egl(g’ba%g %8 fbﬁ%ﬁﬁgf e%cl?gruieo groduct

wast 1at5al 1 7e416f the W@@Eor&&ﬁ dither Sudelfetal Tnds aetigdesARIxirh e dffeach
cont acting_zones and were separated as described in

doqpgic ves 1R L dhrept Ligewikeolihe crste degsh aVéltlr Hi§ Wingesity of
12,
eacﬁj Gﬁﬁﬁg} gt \tv%r at %ﬁﬁh4%%ﬂﬁé§ﬁsc%%ﬁ;{/%g lgﬂlgg)é@tig’p e

rogen uptake was -10.7 and the

' amplde 11 dd dvntdradf a Cioiile deed With GatalEst& Halvmgﬂa’%}’om&ze

hidroge{{,ﬂg SEE vvaI§ |r, _ 5§ 450
Hzt‘(l)’rgfg@t_ﬁF; gl%gEilijlﬁﬂean 3InOE}5amﬂléb l@imhﬁq r%ﬂetoid &Hﬁa%usc@ﬁée%?foh‘ rﬁgmber

eed with the nol ybdenuni vanadi um
and@ant@nysftconmhnmwp@g eashieptabiisbsulading mn@hcrda agrh tptabproduct

to N an
sep?rﬁtéo% e d srrl% ich t e Opngd#k%qa 251saW?rae r‘]tfglee sgine assch }b'ad Example
5. Al ofalyke weeé mhiedVaigem etpibsdumalol sisiceku EarB@le COR¢ a@a@ f@d flow
it was estipmated that hydrogen was % nerat ed at

he
to epgly 1agipr was framibq tep oSdieayaciertp e bastomnet tha geagtor ﬂléwon carbide
0
e Bl B AL b S bl Rl goactor
contm&xd ang coirectpreomes.s Aftet te |carl1alyst25s1hcoramatma1e mfxtlhyszlwagmced in
sed jn convent iaonal pr. ocesgaerg to inprove

r
the gtREHg F08eP el e pgedliconn garpidg 1yas an?ﬁg?n °8§’ the top

conﬁ%ﬁﬁ@ﬂ@r{é 161l R8d SRk 8kd 10N@rveeR ‘Aﬁar&&aﬂﬁﬁ{e%%@chtr%ct&o $%éh
processi ng a crude. Additionally, contact of

reaqtmmd@ lf)ecw infotahLindieer grbirpdrd énat nolededdhiemheating zxoscs correSpondmg

d d duct t TAN t hat
to g RN ot e P e it i e Gl sttt R R e wes
contaQedWitiech BPInsRARRIEM iR Her¥sthee EXBUR (%5 18.

Contact of a Crude Feed Wth a Vanad| um Cat al yst and
an A catalyst/silicon carbide mixture (40 cm’) was positioned on top of the silicon

carbide to form the contacting zone. For Example 12, the catalyst was the vanadium
catalyst as prepared in Example 2. For Example 13, the catalyst was the molybdenum
catalyst as prepared in Example 3. For Example 14, the catalyst was the

molybdenum/vanadium catalyst as prepared in Example 4.
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Addi ti onal Catal yst. Each reactor apparatus (except
for nunber and content of contacting zones), each

wa@e 210al0§389 sul fi di ng net hod, each total productPCT/US2004/042430
separation nmethod, and each crude product analysis

i e R e e SR

to thedrhde bd pOMedas Bicdeadt@ WasHBOINGHIA Y0 STEBSEHSV was 1 h!
otherwi se indicated. The crude feed flow to each

and peegeurs agds MPak Q14e’ psbh Wt qontactingizanss were hastediperemantally
° i i ' i A e

o B8 A9 AR SRU HISa1B8 4P AT By Uraoa

run Baghofeeadbars. had a bottom contacting zone and a top

contacting zone. After the catalyst/silicone carbide .
mi Xk sodReIsERBP ReFoPRCnEeZEh B WPIRFeRBAES apflessibadl in
r . | .
EHEL e S SRR o S DR 4R Lkt
systamp e Beatipledenéthydmghn nptakd was - Bt Nnr Aaot6F SGBB), and the crude

oagded jn I furnpace that included four
Pm%aﬁ?ﬁag*é%@&% ?ﬁgé%awﬁﬁ G PE e A VoS 6R & rangh rom 2.2-
3.0 N8 Q8 acty NICEBNGRd 1RNGudd S o B A, TANP A 4 rank®£8RN3-0.5.
exanpl e, the vanadi um catal yst was prepared as
In Fgemple Isle dutiimg Eondavping oPthadideseet with thethelyhdetiutr/ vanadium
atal yst, In Exanple.l1l5, an _.additjonal
catel Rt el DX ras P DR 7 BER Lt & Qi)Yo N’ (-0.36
SCER & 4.0 STE®)) dhdtthechad hoauanal ACLANG & 2ige ftint 021018
addi ti onal catal yst being the nol ybdenum cat al yst

pr épamdte bgt hyrwearpioke wleesrdubiag coragingniiveassiimpied that
hyd%%'sgg ngg g{a&e%t@é ¥t ?Aﬁée bf gg’?N%@? a3 %ﬁ gﬂﬁggnl'gél?ln% %glge‘(i% oef the

roned 1n contacting z

>

- crudefeecuumdatiel vhnadinah catalysd \Genksitibh o®hydragdn dleingicohtatitng Bdws

&]rrﬁ) was positioned in the bottom contacting zone, .
less\yefpsemi et i aIPrecsesaiclpdive Fefthgme OBy YBeRt¢ in

co R oty bopyF] PR Ear i Be ua; FERlfroment
for erB)ydnegsnplusing iconteciingrientdsdo tlegrease theamisisnd praprssing acrude.

Exappl.e 1 an, addjtional .catalyst/sil.icone, m xt.ure
3Byl BB o4 b % nE ) D e B RRS LB o s
prodckda thfle pestivct ARk ToAY 8lay Shs RRIMGhABe TAN of the crude product
enuni vanadi um cat al yst as prepared i n Exanpl e 4.

mol ybd
prodmg rareide indiddealimadybdsnumesialyshr bi de mi xture (30 cnB)
: LES-13 agt 0 :‘,, ?ee RifiCh VaHa £ Catal g alne
Additiénaﬂ.()atbﬁrad SEdcB Qeauior appeiis (e kbtifomnaan e aB@ebntent of contacting
contacting zone, Crude (Santos Basin, Brazil) for
zonﬁeﬁ%ﬁlp gaalyst syliding mgthodsrech il dreqdust separaitan medhpd; and each
g . h .
crud_lgﬁgxgircﬁ age@rsgﬁe\g&% tﬁ\@scal(}{etecﬁ (fegcrﬂﬁg it Egargéle%. Al &ﬁﬁ&%%% 'E)vere mixed

fl owe rough the preheat zone,
witlcghtaodarbide momeglulne ratmnof@gratriacilicog cabive, to dpdrtieatatystunless

support. of the reacto The crude feed s contacted
ot e Tt iedd Pawds Fitiiec g usdHius Ut oRg b s gerrtor t
the B&fom GPIME 3&dctd?d SARBA kbR SwdsYosRRAL AXBRIRIRYSF &icRSeactor to
follows: ratio of hydrogen gas to the crude feed

servgragwibdemtsoppdve Eashaeastorhad a betinmeontod® R0EBRd f dop ¢dmgacting

zongz.I A%t%r t%g catalyst/silicone carbide mixtures were placed in the contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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hours and 80NmMW (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra

W@ 1@346303Dsi ). The contacting zones were heat eRICT/US2004/042430
increnentally to 343 0C (650 OF) over a period of tine

._and [ C.t
vin{ip d R 302 R o0 bR s B Fraptaly BRutheatione, te
twoCdonthetih @ echew dnld the B&toniuppotet al cat al yst having a

pore size distrjbution with a nedi an pore di aneter of
350m&zarkexagmaie.nbe yaadinm satalyst sd Prapered| as dagcaibgd in Example 2

andggggi G?ih?h@é)cfd%cﬁlaf&t%&t ribution with a nedian pore

range from 250-300 A, in the presence of
a hindtageie B.’Qlah(addnmnai dalt@l@@t/ﬁh@dﬂbieblﬂé ﬁﬂxmte (WSTch13) was
ropirtle that are, changed r?@atlve to the sa
Pospiogs® 11 the Sotiem cppfaelingoas, Wi | aéwlyn%lwa?@@fshbelag theng |

I t {
o e R O r AR bE e Bloa BB IPERAANS! Ty vanadium
cataI\yHMsﬂllcmmdzdrlylde duxﬁurag(lﬁrcné)asaﬂ pugitioned at the edpycomemtihg zone.

SpaeiteEm | 5 0 cHR Sl s pcnore (e e

posﬂfo(ﬁél&' ﬁi thQ %§tt(§hq -E&Na&fngaﬂonm’{h the %1 @tiohd1 @ athAN: Qéln% hR

crude for Exanples 15-17. The crude produc
molﬁb@@wue@atalmst Braparsiddy tmsm’_eméaicsscﬂbad naEmmaib 3NiThy/veeadium

! t of at
carsf T B2 EREYe G S TR SeO S Eef AT o Sere o %o
pr qﬁﬁﬂxfah@& Uf, ah Bedieibiid @athBewkiliAGE Inhxg@@go Mom™) Bis g!’)éiﬂ@ned in
thegroducts produced i n Exanpl es 15-17 each had an

M coniagtingong.oBith b addidongbratghyst/haine te megbdenyepévanadium
h
catafrllgsﬁ _gsé %1{6@?1‘8? M £&3hple UG hE R/%‘r%guﬂﬁ ?thl%gt{s?lr c%%g:%?oq%eu&%&ure (30 cm®)

I'c conditions
wasmcxsﬂimnedmthhmprmneaaﬁeglzonescoy ty and decreased AP
gr Vi ve 0 i sc S|ty and _APL _gravi of
hn clilt’%a’é’?q@e YTy 6958@% gkl wReEHon; New otk th5e) Beads 30

cm?%fee}ﬁﬁﬁgn&f’ In QER%bANetinklzof®Y be possible to infer
hat "coki ng and/or polynerization of the crude feed

wasCiude {SaatasBasiax Braziilp for Txam@lmatlaelt8 lefving tir popefiee duramarized

n YT e RS R T o0 s oR A o
prel¥appsie! 10pSofthctitiezone Ustttofe@facAh zdes hiRPbdtidn ﬁ@p@rt@f kHE
FIG 18. The contacting conditions were as fol | ows:

reacteyt | Ihesrudeyfaedyancagiastadavittheach ofi the cptadystpinghe preseoce of

hydbg% g%% 1%:61{} %ﬁ%)cgn%} gﬁs/ £} éaécﬁ%%algg: %?rer? ﬁg Foglg)ﬁvt &3 osofqiy%rogen

gas rothe $r11&h3°eéﬂ7ﬂrﬁ01@ed #0e EHE):tof oas 1 6ENadtm! (1000 SCFBS forlth]e first 86
Exa the L urin contactln was i ncreas
hougs A 89%}5@ /o W S@IFS Of S A BRI tge petiod, LHSYawat bhﬁe@d
pres@liredastb. é—l\/fl%r(lé;ﬁl?h Eéla STheAhtd B glzénrg:g V}ae#slg &Y@Siﬂcrfmfentally to

I ncreased to and nal nt
3439€ (06Uf).ovbna EarantipdfaindOgnditantaingd et p4OULIfdr avtaisl run time of 1400
h anal yzed to determ ne TAN, viscosity, density, VGO
OuEsontent resi due content, heteroatons content, and

COnMtHed e@hﬁl@tc@hﬁnbt&t@ﬁfaﬁéonﬁk bBa 8fude ?&a%ﬁn e@@bﬂlﬁln 5 metal
during the time periods that the LHSV was at
catabystl hzmmg@)pcyremz_@ stribution with a median pore diameter of 350 A n
combination with an additional catalyst having a pore size distribution with a median pore
diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a
crude product with properties that are changed relative to the same properties of crude

feed, while only changing by small amounts other properties of the crude product relative
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Aver age values for the properties of the crude
products are shown in Table 6, FIG 18. As shown in
waawbe6839 FI G 18, the crude product for ExanpP@r/LS2004042430
a reduced TAN and a reduced viscosity relative to the
A . Vi ' t he,.cr whil.e the AP
o GNP Rl bPRSL 2Ly AR G L0 HOL O sman

hydypget diptaled byt the camde dedfvesbbsdvidi ght ratio of MCR
content .tgo C5 %sphaltenes content was at least 1.5
Yt

The SBerHieHlY: #reshvrerie Sabledi Fhd 7cthe gsislearedist Basco bt at most
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of at st, 60% of th otal content of the sane. netal s

o Doty chis prost posr HRgR i capy i SrpHigds (oxample
18)Riroduell awrsduBOwaR Hcedaséeiscddlty Uhd BREREL APT ot By CAMER to the

feed. Exanples 6 and 19 denonstrate that cont ac¥| ng

viseqsitiiond ¢dd geity € thesiededed dironcthe intvarased vis@vity and desieased
AP} BRROTL A8 LR BpEE | e TARLAGRL Dol AR R Stk e

wacinititgedor oducts with simlar properties. The ability to
sel ect i9ve|ytcrt1ange a property of a crude feed at

Examples 19, Congact ofa C g Fsed at ¥aripus BHSV.  Fheconticting systems and
. . o .
S5 i R4 R DSy D RERLBETRS e

to co
are digtzidlimBhklewas $&G s18. Alemmhtaeting esslitions iveee apipllawk:onvrdtivef

reat nent .of dj vant. d crudes to r.f o at
hydsp G o e aP VAL &F Kaiop e 160 RECRr Bt Strm),
pre e Whe6. 9P S0101 £ 7130 e{nidttélﬁ?ératui;é(@ﬂ’fﬁ& BordfetinEIBL &G a0f71 °C
a Crude Feed at Various Contacting Tenperatures. The

(708 Shx fae therfgtabipsitions  Tadikample Eathd BSY dueing cotectsgmeasdscreased

J N amph The_.crud L1 havj t he
ovefBIEELPPEUP SHER o bap eS8 R B ing oo e
LHS Wewdsdpciehset e20.2 AT taad naidtaiged b 2R vartds Hoss. t wo

zones in the presence

catalysts in the two contactin
of ﬁ%@a@%l%éhepqrs%er@dactma aeglpfz@de@@tmh@ AR, viscosity,
denSRNNAGO! L3Hieh P%gdut\é’%ﬁﬁteﬁ’tp ﬁét@ltoggnﬁtcog{e:}% %{uﬁ g&%t%rg of metals in metal

t erfper at ures. Contacting conditi ons
saltg ofibi@enicragids dmengie ¢insspekioll thasthe [LHSY was atll h 1and at 20.7 b,

tenperature.in the top.contacti one was, 2 0C_ (500
avpg Vs dor e Gronmiss Sh i s ear oy e shai i Golens G- 15
( 1089 s1fe¥Bh; TaBR®E, PIGSFH IR Wed HodudVidr KxtPde 19 RR A reduced

Cont acting conditions in the bottom contacting zone
TANeand agsdycsil Ivivssity relgtivarashd TANIand: therpiseasityroé thercradeefeed, while

e B RSB ST SIS 8eP BhoF Bl

A Wi g8 satl oS REoBteid (143pHKaltén&Sdohtent W8s AAtAL 1 B! 98 Ghm of the

exited the bottom contacting zone and was i ntroduced
MGRn¢atgnh and Cs asphaltenes content was reduced relative to the sum of the MCR

content and Cs asphaltenes content of the crude feed. From the weight ratio of MCR
content to Cs asphaltenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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gas-liquid phase separator. In the gas-liquid phase

separator, the total product was separated into the
weewde63soduct and gas. The crude product was PCT/US2004/042430

perlodlcally anal yzed to determne TAN and C5

S n .Aver.age v the 0 ties
o B o M Aot R0 i Gl St
meiBi0fehd crufft faed 1 The ThiGurtou@s: ffakslcdad p@dﬁéd\tv&f 809@% ¥R ¢he sulfur
a C5 asphaltenes content of 0.055 grans of C5

conganb Rbfhesride faed- gram of crude feed. The crude product

had
naphaPEKEE AE1T B0l AT AR BB T b ppplid such
thapaaLHQNai’ﬂmngh mamtaatmgl lzl@rtc is 'gfimeteﬁﬂlaﬁslphﬁ“ heb@tphaedicdbrocess

t rod c t st 71% of the
thatalgaﬁ ﬁgﬁg& Qg T @gn‘[oeﬁl{p & Witly sfilar prapettiss aflhe ability to
T Y

10 heﬂlé(b\ss tha CDllIteCtmgU;decefSeBIJbe pﬁt@rrﬁ@d\ﬁmtfestdh@ohfedﬁk&dmzadﬂﬁﬁve to

. ai} sti O%oflt eTNof he crude feed, A

onf g Al SSFIPIEYRSTl | QRBPLIRRGSTF A HNENOU RS fgatment of

dlsédﬁfﬁﬁtagéd d’iﬁdes% bé 9&@&%6@@& Brd ALt JR* QP 1R h & A RBstraints (for
awng first (in this case, top) contacting

exaﬁm@ fahmcéaqlﬁm) is 50 OC | ower than the cont acting

) Z0oNn
eratures. eThc

cont‘anﬁhg @istdnﬁls zhi’dl&h@ Eaiﬁl%t@ RAREUIBE saﬁﬁé ad dlé/s@rllt)&l 1h|I§(a%1e 6. The crude
(?E%hal tenes content of the crude feed. Additionally,
feed bating thepremertigsdisisdrin dabledfin Fie al SwWenadeied 40 theapp of b reactor

t
oA 8 I8, BOR T LR MR Sl e o
hydrégentto paldupot asde prodacd Bedwa m)ﬁ:tamr%fﬁonei wklfdz&)p@fd%ﬂeat different
“Br oduct from Exanpl e 20 was enhanced relative to the
tempedEeS on of the total potassium and sodi um content of
t hec&iatdmo ROAUHERS 15&5’&"105’&@5‘@& ok Werdad i%h@&v'%vﬁhg‘f was 1 h';
constant crude feed/total product m xture sta ’
temp@nat@ewhemmm@cuag zormsasasr 266 °By(560 V1), aeatioUsfi hygrc%en to crude

feed 3DV RBP R AR Fon R o bRar RS R O B BBt o
exabgt&stingeoadi bRy 1thﬁt§§otﬂ)ﬁQédNtacﬁﬁg 2bike ‘v"}@ﬂeta§ f(ﬂfm@ QQTSV was 1
. acids) t hat have a tendency to for mgp(@pxmer s and

EOPRSEUHEST KRR AT eRPEICHAR Zpneopesr 1liSe SBk tarre@sof hydrOgen to
oo B SRR e ST SR e 1,

su CThedotrabpmddci ekﬂecbténe betronmedntaeing nt A8y wabk Ulrodnekdaantthe
ereby increasing the life of the

) t
gasy i’ét%cr% Sﬁ%’t% ?fhtjle&@Sﬁﬂ@lﬁ@hﬁﬁt@éﬁ%@f&tn}%@t&l ipsadust was
sepa&Qt%H bt ARG Add lﬁ{)dﬁ&] % d gésSt di%g)trt():cg&t a8 ?erldsé)fcgamlaﬁalyzed to

. Contact of a Cru e Fee taly
deteSInuErKANAntb@sIasptnttates&antahtyst and/ or a cat al yst of the

a icatio [a of
oAy Bleb SosaRgpioRetst Shumademanact cbli e e wa e
listedTR qUbIREM FEG. 198 ﬁiet&tﬁdeeteed%afdfh TAR @Eouddgnd e?é?as?ﬁgltenes content
reacted under the fol | ow ng condi tions: ature In

of 005p grages ¢f @nasghalienss € gfarg 6t crude feed. The crude product had an
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of Cs

asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product

was at most 71% of the Cs asphaltenes content of the crude product.
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797 OF), pressure in a range fromO0.5-10 MPa, and
rati o of hydrogen source to crude feed of 16-1600
wWOR®5083980r a period of tine. After suffici entPCPESI000042430
tine to produce the crude product, the crude product
and/or re | crude
@%Q@aﬁéo genfg g pg& Iﬁlg?] %cggrg%l}m? fite &il % I engc?uac? a? gLanost 53% of

the ’@&Lﬂ /c@lﬁteﬂtﬁﬁ‘tﬂié §ak1@&netﬂ§@n thewdlereed UDFie TANX dfak€crade product was
changed TAN, .iraqn, nickel, and/ or vanadi um content and
at s, Wit e 6o AN ¢h Hisloritedsed: ohPoylua @l lns PrBizher Whemaipiatned
Wt her rmdl fications and alternative
dun[lgg&gaf ffts of various aspects of the invention wl|l
be A@mmrcmstratédnrt Bosepleké adde2D, havihpe fastt(id thisdassytay) contactlng
this scrlgtcig Accordin Iy, this descrlg*elon IS g
ternBeéa’q‘zlgﬁ1 atig &l °Gdoyver than thgcpitacting SmpEratyre of ¢md (in this case,
bottQIlﬂ Q&?ee@ﬁdstt% %ﬁﬁ'dx{&g He1OFR 118K 'ok b? gﬂihﬁl’té&% cBhtent 1H%e crude product
era manner carrying I nvention.
relatn*@ torible Cs bphlt¢deatonibe off drermudn‘ feedhe i nventi on shovvn

e RIS, oilioB  LnateRatanr AIeh ik SETLtsCR skl ves
enhdRed b§iag %oﬁtkcluéa&éraﬁe@ﬂuwffé%ﬁﬁas bpst S@npid] redﬁ@ﬁ&ﬁn@ﬂéjtotal

processes may be reversed and certain features of th
potasmummnd@ndmycqméenu of the zae pratpehidmiiiampla ) was emkxamed
et BRRPEGR ool BE el iRt Bt B BorcBleb P 02 e i
frommxarhplermdﬁh b felithel el @rRAt Gudeket/ kdgithro@idt nfixtird dhility for

departing fromthe spirit and scope of the invention
eaclh%aﬁa%@raﬁ Bfee@surﬁfi PnB-vEbiel owing clains.CL Al MS 1. A

met I

conta | ng a cr ucfﬂ e%f% ﬂfg[ecﬁﬁ%ln %Onr?gd ?gR{s: g%?‘%l ol the hlgh
molpcmbm‘umgl& coatpalindsr(fwtegimpleat; asphbltmbes atdier meﬂaﬂ;esalts of organic

ein e crude is a. li wdmxtu
‘-amdé} ‘f?la@ eaéﬂa{ee%@f%maolw %}d?faéwfn@eun%&m H)g%l%lyfls%la?ropemes

of s&fheds BrtIBedi ki) (f@fexhplee@ghs fhdfor té‘its% | R&SbVA %?th@ge the

catal ysts having a pore size distribution with a
compewidsrat poves tethparattesraliofv sich cempour@iy tabe tesnavet befeiabdy plug

and Gy RGP G S BBy g s e e SRAR YRl NED Rk B

temPerDREE tBitaAfSpdsaided 8@ tBOHrs0 tonta@ingRdaaium one or nore
m)l ybdenum conPounds cal cuI at ed as vve| ght of
s b of aiGrude E Catalystas aghlurg). | A fglk metal

catagg%ﬁf%ﬂfzpc%}tﬁgo %{f ﬁlggjg}?h?alt}igﬁ é(s Q_@% -5 Ef‘axxﬁ% &ng ?Egl‘és CPf Qgtﬁlyst per
100wheneofithd Ahde §eed$md9,t iarsome echbbyinASTybé/Elntrid Wificthe ciide feed
and ;rrep?gtege L‘ng()d 3 ?hgggngktpqgggtg}rgeééurg?ne%ge %’h & & Igait °C (185-
79779 tpré's@u{% (i’ﬁ atr'rﬁ% e FAR @fS ltOrN’IPQ raug ?atfcﬁ&%yd%geﬁ@@uz@@%oﬁ@gde feed

ascalrr3e aiml1l, ‘wherein of the crude
of 1pf1660|Nm /m° far agperiad gétlmcomﬂtr &d%lemezm%n tB310e ®Q%Hduoe the

% feed, .4.
eradsBapech 1Ty PORUE s foRera Oyl 5 B S e feed
usinglakdparBfiQitlsiaratus, 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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isin arange from0.001 to 0.5, from0.01 to 0.2, or
from0.05 to 0.1. 5. The nethod as clained in any of

W@ Lk@s0e3939 4, wherein the TAN of the crude feedPCEHUBIVOH042430
range fromO0.3 to 20, fromO0.4 to 10 or fromO0.5 to

of teSzichl?l‘g tl’fbsg?lglﬂg(ﬁi e Qﬁ%g&nelgal C%Yﬂg %ht the 1nvent10n Itisto
conpri sing Cont actin cru one

be @déxatoysatthaat th:t forraslothe m\/mﬂi@i slmmlchmdtdetdmhd ihaneirmfeso behtaken
crude product mhergln t he crude prod

is
as exqmplgs of epbosimgts o flemenisgnd Mefl%lﬁ’é‘a}f Ea@SFIEE?A %OT Hlose
ri.gi f
R L B e T e e T o foaures
of t]salmfmtmh mn}ebeantllrmd exdepgalanity, atliad syoulst bendapphrene® one skilled in

the %122 gr V’cn@tt q: %{ @{1 egk?%?ﬂgg jof ﬂg{l ?rn%gﬁgfch%g%csj?nay be made

in tlﬁ‘:l é‘léﬂl&tﬁ? d@s@ﬁﬁ&i l'i@élﬁ withoBt &Hf)taﬂing%ﬁ %e%ﬁjlrﬁraﬁé@écﬁ)e%@ kigks
of least 0.0 1 grans, ["feast one of

1nvemamala§/é¢ssnh@dnmrtge &llpwm@ @alms di stribution vvl t h a
medi an pore dianeter of at |east 90 A as determ ned
by ASTM Met hod D4282, and the catal yst having the pore
size distribution has a total nol ybdenum content, per
gram of catalyst, from 0.0001 grans to00.3 grans of:
nol ybdenum one or nore nol ybdenum conpounds,
cal cul ated as wei ght of nol ybdenum or m xtures
thereof; and controlling contacting conditions such
that the crude product has a total content of alkal

metal, and al kaline-earth netal, in metal salts of
organi c acids of at nobst 90% of the content of alkal
netal, and al kaline-earth netal, in metal salts of
organic acids in the crude feed, wherein content of
alkali nmetal, and al kaline-earth netal, in netal salts

of organic acids is as determ ned by ASTM Met hod DI
318. 7. The nethod as clainmed in claim®6, wherein the
total content of alkali netal, and al kaline-earth
nmetal, in netal salts of organic acids in the crude
product is at nost 50% at nost 10% or at nost 5% of
the content of alkali netal, and al kaline-earth netal,
in nmetal salts of organic acids in the crude feed. 8.
The nethod as clainmed in claim@®6, wherein the total
content of alkali netal, and al kaline-earth netal, in
nmetal salts of organic acids in the crude product is
in arange from1-80% 10-70% 20-60% or 30-50% of
the content of alkali netal, and al kaline-earth netal,
in nmetal salts of organic acids in the crude feed. 9.
The nethod as clainmed in any of clains 6-8, wherein

t he crude product has from 0. 0000001 grans to 0.00005
grans, from 0.0000003 grans to 0.00002 granms, or from
0. 000001 grans to 0.00001 grans of alkali netal, and
al kaline-earth nmetal, in netal salts of organic acids
per gram of crude product. 10. A nethod of producing a
crude product, conprising: contacting a crude feed
with one or nore catalysts to produce a total product
t hat
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i ncl udes the crude product, wherein the crude product

is aliquid mxture at 25 0C and 0.101 MPa, the crude
wo e@d/0b3%9 ng a TAN of at |east 0.3 and the cr uPEr/ismd4/042430

havi ng, per gramof crude feed, a total N /V/ Fe

content of at |east 0.000Q2 at | east one of the

catal ysts having a pore é%é-c@grl bution with a

medi an pore dianeter of at |least 90 A as determ ned

by ASTM Met hod D4282, and the catal yst having a total

nol ybdenum content, per gram of catal yst from 0. 001

gra gn nor e
l'conggﬁéntgogogprg&%%%r&%gb%ogﬁ UFHHI% as W€I ght of

nol ydigeminga corderfeed withk snd tienewfcatadysth to pndduot kitotgl product that
. cont ctin di tions gsuch that the crude product h
incljdgnie ST wrormieh YT B e FRIBARIE 1S HRAKT SRS Lt
0. lbhﬁ/ﬂ%r HAC rRIOEUF b iSa Btd] %Elﬁlnuhlhfe}/ (FaNy ot %Hst @fj ﬁtleast one of

90% of the Ni/VIFe content of the crude f

thewh‘ebetsmahcin/g\a/péee siondistributien withdenetian pord diayneA@'ldﬁlat least 90 A,

o SRR Eo 5405 AL 05 B AT o

hadiﬁg {%%F&“ RALE) @rﬂon@b 0O G446 0 8 QEHIES of: ﬁloatybdéﬁﬁﬁl one or
/ nost 1 at nost % or at nost 3% of the

mopg mwyfﬁéernmn c@momﬂs,tqa@ubtqgiceé Vf%@*d of pplybiReumeqrpiktyges thereof;
‘fl ained in claim10, wherein the Ni/V/Fe content of
he crude product is in a range from 1-80% 10-70%

20 6éifieollg cdidtadlfig ednditivdrs Mudhhiiahe tridb prddluuﬂeisfaéE@N of at most
The method as c¢lainmed.in any of clajnms_ 10-

90t FANIRS ik Siade isedathereindaN fes dgiesmingd by ARG Method

pDeRE.oduct, from 0.0000001 grams to 0.00005 granms, from
. 0000005 granms to 0.00001 grans, or from 0.000001
2. gr afrBe trxetl@d@@@laﬁﬁecgnmhamolf wiieteitt fhe. TAN of THeecrndse produci s at most

| ai ned | ybd
0ot 3% ot worefighof B e\ BOSEGTSs Tt per gr am.
3. of 1R ¥RARAULEAh& ¥SdaimlB whiRgn TR o@&e@ré’dé‘ﬁﬁ@dxﬁdﬁ isina

any of clains 1-14, wherein the ml¥bdenum cat al yst

rangaﬁom p8P%, 20-76%dB& 1PV ot #&A0Y afiheT Adlciifake prode feed.
4. d' a %renregq%]élagtclﬁ!gggdslﬁl agﬁ%f A]ra E:ﬁ gg | E%%‘fgﬁg’ '%; (e)fltgle tcgu*?i% product

is 1ﬁalryrtg@emﬂo©eu & 9.3t frbﬁiSO @ PArE osifve 0l05td 0.buti on such
that at | east 60% of the total nunber of sores in the

- por dhemethodias elaimert NGy IRAGRIRS bror wherebirfae d ANk e fruplg feed is
in {r?née?gﬁm @?Eﬁdﬂ,?{ong? 42 96 &HnTB Yt 188, Pore di aneter.

e nmet as clainmed i n any of clains 1-16,
6. wheAanethbdef protiydiniea unde ataluyts tompmging:ses i n addi ti on

one or npre ne s, from Colum 5 of the riodi

Tab PGS aordrgP el WU FELAHO eI FrHE® Bdp ahproduet that
inclRlealR. crtﬁ%%r@ducml%ré'fm}fé' SuddRBuER iU Mid miRulf attBeC and

Periodi c Tabl e, ‘'one or nore conpounds of one or nore
0.10d Mﬂ?m;thekm@ fived edrgprismgigrerormiort alkel meitad isels of one or more

organic acids, one or more alkaline-earth metal salts of one or more organic acids, or
mixtures thereof, the crude feed having, per gram of crude feed, a total content of alkali
metal, and alkaline-earth metal, in metal salts of organic acids of at least 0.00001 grams, at
least one of the catalysts having a pore size distribution with a median pore diameter of at
least 90 A, as determined by ASTM Method D4282, and the catalyst having the pore size

distribution has a total molybdenum content, per gram of catalyst, from 0.0001 grams to
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18. The nmethod as clained in any of clains 1-17,

wherei n the nol ybdenum cat al yst conprises in addition
Wo@r®s5063980r e el enents from Col um 15 of the PeP@DUBI04/042430

Tabl e and/or one or nore conpounds of one or nore

0.3 Jng{'gfl: I]n%l}?d%gﬁﬂ\/@eeroé I?nnor%r E1€ l%ﬁﬁltgﬂtgrrg cgéxpgun N aaltii%}%?qgcfﬁ A weight of

mofybdéduved, o atipturcsehacofaast t i onal catal yst, the
addi ti opal catal yst having ore size distribution

wi t PnEoHRgicaRtap e ions Sichghatzthe pad proggetias griotgk content of
alké\ilvﬁﬁﬁ%{al 130 aftaligQeartNRe AR i RR A Salf c?f'o??agﬁ ;{& &l [%1%?1%90% of the

erei’n contacting conprises contac he ©fu
conpdnt bf 4lkali ﬁ@tall;mnd @lkabihabartamatay,sh nmtd.’nsﬁw.témrgetn@ acids in the crude

t de feed th th dditj ona
fee lefSj portt of il it oLl st Meelaiymgnl st phayganic
acidsidfs dé%}%{lﬁécf‘b}t ASTH Mg ligs1igs contacted in a

contacting zorie that is on or coupled to an offshore
7. f acThd mgthod as dlhienaden lebdin s whemimibe total @nienodf adk:dl nnstal and

in c ri,ses_contacti .
oIk SarBETHE. 1 Tth BheH QUTE B g e ARaaorB: gt oSk S0%, at
mo§! 18418 at Ao BYs 6f the E@ht@iﬁ of nldli AR BldulkdRe i %tal 1n metal

further conpri ses conbi ning the crude product Wit

saltg p{ierganip g¢idp i thaeruslgfeedas or different fromthe crude

8. f eeﬂl t}x&ﬁ gg élaf%e%riﬂ cg?rﬁ 0, @Ih&reﬂl tgl Qotecl)ld ﬁm%e%}? eﬁléelakih%letja_l and

obtalna as’c

alkdlihe-eafih nkt@hhﬁdal@ﬁlt@bﬂﬁgﬁhﬁ gcﬁif, ﬁﬂtﬂi@ Gfddabkddlﬁcﬂc ideh a range from
eat i n fuel ., lubricants, , conprisin

1 8@4@&%@ Ying0% G850 DR camicht B e Rstap1oaF bl Horearts
mefa] %Hﬂe‘%f"saﬁt%@f ot G RIR Y RS rGdeAebEd 1 n claim 25,

wher el n e processing conprises distilling the crude
9. pr obtheahetbod ahaaiolednal annoiclaines G8, winreindhestrifld ptoduct has from

R TN A .
0.000001 grams to 0.00001 grams of alkali metal, and alkaline-earth metal, in metal salts
of organic acids per gram of crude product.
10. A method of producing a crude product, comprising:

contacting a crude feed with one or more catalysts to produce a total product that
includes the crude product, wherein the crude product is a liquid mixture at 25 °C and
0.101 MPa, the crude feed having a TAN of at least 0.3 and the crude feed having, per
gram of crude feed, a total Ni/V/Fe content of at least 0.00002 grams, at least one of the
catalysts having a pore size distribution with a median pore diameter of at least 90 A, as
determined by ASTM Method D4282, and the catalyst having a total molybdenum content,
per gram of catalyst, from 0.001 grams to 0.3 grams of molybdenum, one or more
compounds of molybdenum, calculated as weight of molybdenum, or mixtures thereof;
and

controlling contacting conditions such that the crude product has a TAN of at most
90% of the TAN of the crude feed, and 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 and TAN is as determined by ASTM Method D664.

84



10

15

20

25

30

WO 2005/063939 PCT/US2004/042430

11. The method as claimed in claim 10, wherein the Ni/V/Fe content of the crude
product is at most 50%, at most 10%, at most 5%, or at most 3% of the Ni/V/Fe content of
the crude feed.

12. The method as claimed in claim 10, wherein the Ni/V/Fe content of the crude
product is in a range from 1-80%, 10-70%, 20-60%, or 30-50% of the Ni/V/Fe of the crude
feed.

13. The method as claimed in any of claims 10-12, wherein the crude product has, per
gram of crude product, from 0.0000001 grams to 0.00005 grams, from 0.0000005 grams to
0.00001 grams, or from 0.000001 grams to 0.000005 grams of Ni/V/Fe.

14. The method as claimed in any of claims 1-13, wherein the molybdenum content is
in a range from 0.005-0.05 grams per gram of molybdenum catalyst.

15. The method as claimed in any of claims 1-14, wherein the molybdenum catalyst
has a pore size distribution with a median pore diameter of at least 180 A or at least 230 A.
16.  The method as claimed in any of claims 1-15, wherein the molybdenum catalyst
has a pore size distribution such that at least 60% of the total number of pores in the pore
size distribution have a pore diameter within 70 A, 45 A, 35 A, or 25 A of the median pore
diameter.

17.  The method as claimed in any of claims 1-16, wherein the molybdenum catalyst
comprises in addition one or more metals from Column 5 of the Periodic Table, one or
more compounds of one or more Column 5 metals, one or more metals from Columns 7-10
of the Periodic Table, one or more compounds of one or more Columns 7-10 metals,
and/or mixtures thereof.

18.  The method as claimed in any of claims 1-17, wherein the molybdenum catalyst
comprises in addition one or more elements from Column 15 of the Periodic Table and/or
one or more compounds of one or more Column 15 elements.

19.  The method as claimed in any of claims 1-18, wherein the one or more catalysts
further comprise an additional catalyst, the additional catalyst having a pore size
distribution with a median pore diameter of at least 60 A, or at least 180 A.

20.  The method as claimed in claim 19, wherein contacting comprises contacting the
crude feed with the Column 6 metal catalyst subsequent to contacting the crude feed with
the additional catalyst.

21.  The method as claimed in any of claims 1-20, wherein the crude feed is contacted

in a contacting zone that is on or coupled to an offshore facility.
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22.  The method as claimed in any of claims 1-21, wherein contacting comprises
contacting in the presence of a hydrogen source.

23.  The method as claimed in any of claims 1-22, 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.

24. A crude product or a blend obtainable by a method as claimed in any of claims 1-
23.

25. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 24.

26.  The method as claimed in claim 25, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

27.  The method as claimed in claims 25 or 26, wherein the processing comprises

hydrotreating.
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