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SYSTEMS, METHODS, AND CATALYSTS FOR PRODUCI NG A CRUDE

PRODUCT FI ELD OF THE | NVENTI ON The present invention
wW@emwsnedoBy rel ates to systenms, nethods, and caP@l/ysS1084/042427

for treating crude feed, and to conpositions that can

b , |

c§¥§@§? g’aﬁ%r eﬁgz?? t cu?? STg?al nq?r%% NG & CRUDE

descri bed herein relate 10 systens, nethods, and

catal ysts for conversion of a crude feed to a total
FIFI' PG rHRMeVENTION total product includes a crude

product that 1s a Trquid mxture at 25 0C and 0. 101

MPalkereseat inyaetiasy gamerally pelatge ta systenshmethards aot aatglysts for

.elative. t [ fiv roperty.of .the crude feed.
trecfil Bhld Food b B (PR RR Bl RRR e e hdBe SIS oths -
meth6dd) bh@bdtelypis O peurt basichlbay, ’eaint@middinumts AechbdddRseih Pelate to

be economi cally transported, or processed using .
sysigesyaathpdh and rafelysisforeeonversion of mesileyieedipartpialiproduetswherein

oo SRR ST B O IARARAIES Pl e
anddas dnomntere frogeidiks thaxfart bieangedi etdatfveead theDesroia Proga ) of the

cgﬂ(r)fgd(gs with a relatively high TAN may contribute to
cru ¥&si on of netal components during transporting

DESORIPTIONORISENATRD %ﬁq di sadvant aged crudes. Renoval

Oof acl di c _conp di sadvant aged crudes may

i nVotudes thhididve ane pr moue wabitahilegropeitias that dometradlotvstheveiukdes to

vari ous.. bases. t ernat el .corrosi gn-resi stant netals
be J{RASrRIS I BPired. of 0B bR BEepRa Tahieny e Commmonly
refePe@ €L 85 dIGhdOMMth@MRtdesThe use of corrosion-resistant

metal often involves significant expense, and thus,

t hedDigadvaptagederudey By insBids reidic spmpeinents thax pentiibuge to the total

: ' i rabl.e, Anot her nethod, t.o .

seicRTT LA Yol B, ol FRR, B PR S les Pl ristig hisn TaN
mayi cumitribite tscdrmsibnsedaveadl tcag@onantdidiemaieingp@tihg aBHOIbédRSng of

%d or pé(?cessi ng of @i he di sadvant aged crudes. The use
the disadvgptaged eydes HReNe 6! of aridic AegaenanE fom disadyantaged crudes may
g A LG Sl WA AN e Mrermarely,
corrDiigndesasiard gatials mages uséd iriranspuiraaition eghigtienteing/on ipgltessing

J eve} S }igl)f r e%i due.. Such hi g{é I1 eﬁel S o{ residue tend to
CquBECR}- FREUCOT SRUCUBERSIAPLIER! PHEMEPGIes Siapficant sEpeeand
thusyiHeNBe 60 BN EsYidRRBIstahPfktal fnl &SstinBlegFPMRN AHE R He UdESable.

often contain organically bound heteroatons (for
Anoghes mpatieod unlibit comasiefemay anilve addiiparf co@pgeminbiiitoys to

. d i tuati , :h
s OB ATE MR RO oSSR 05 PR o
Theiuse bficterdsiinahibétbis fdydiegativeiy &ﬁ’e@feﬁllﬁﬁpﬁ@ht B8N tAPFoBAR iR crudes
d[or exar,rg,l e, nickel, vanadium and/or iron. During
and/gf HregRialiypiprodustypredusge rommibe grudes.

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

wao 2i0d/og3Bume of the catal yst. Such deposits naRCTHSRO4/@I2427
decline in the activity of the catalyst. Coke may form

Ak RFvaf@paBl i mAAhalnISie 1811413 @1?1 Ahowhtd @Prhgtal @drfaminants,
during processing of disadvantaged crudes. may be

for exapyld, yicksl, vegpsien.cand/of fren.c mmga precessing\pif tsyclb‘fruées metal

con’ca%élltéaglltsy Strdi/onr c%%rgagg Eagtr a&e\é\ﬁrlltcﬁ% a%lﬁflant 01%% &%Eﬁ‘%r %ta%?face of the
catal 3¢ bi i thy véitl vohencattthd ysdlyan cElumh depoi® mdyecauiad aldydineti® the

deteriorate. Disadvantaged crudes may include netals
activityoihe gatalysh t s of or ganic acids (for exanple, calcium

PQt cﬁé%éﬂo $n8lor cclﬂg)'silﬂ o catg%h? k&reidds TES A uff?a(lt)éméurﬁfg processing

organi ¢ "acl S are y Sseparate

of disdttemchpadicaglesl tmeges cb;ﬂ}cto negandraahe @alyts sebvityfadra catalyst
exanp

desal 1] and/ or aci d washin Pr.ocesse e. .
Contaa?rl@aé# with sok- éﬁgﬁqﬁﬁrﬂpe&ﬁ% AtSF len%r%g%%%%n M ﬁfso%rlmmlsh
the adlRit3 o8 tﬂerba%@an 9{ dadsdrhe 04 o AGLASaRI € present. In

contrast o nic and vanadi um which typically
d dblsaivanﬁagfai crufies neayt incindé mevalh acmeti saltse)fmgahqactlds (for

exarnRe Al t PARFR AY B 9T R s bRl T o §RRIC acids are
not t;lwany %%@?atedp Aohd disHd Ay, %eﬁtcr{lﬂ@s ByosorbntidiRl pricads¥s tfor example,
n

deposit of contam nants, for exanple, netals
desaltlngmﬂ/@acsh‘w@ll@g organic acids, at the top of the

c ed. ge Fes

AL BEAPRRETIY FERM g i 0 SRR e i g
salts bh@g@dt atiMshre l}ﬁéﬁenﬂ\/ﬂﬁ eamest td ﬂlekﬂ%alvanadiuﬂﬁﬁwaichﬁﬁpltﬁly

of organic acids may cause rapid deacti angai}i on of . |
depogitear %t%terml SR of &&é&tabﬁ}d@gt%ly metal e obprganicacids may

depo f%rgﬁﬂen?ﬁgg TRk 'V HLRALEBRL Ak éﬁélets gﬁ-\trt ﬁ?ﬁ’ff}eéﬁhe top of

ant cru es W th an ox ge
the cdtagsitbed. 002 dgp(mrtmf odntaxinges, ﬁarrexgm@fa nfeta1$ Badviahtaiy ed

organg %‘g‘gﬁ o C?.ﬁgt o %lg.ﬁgybll Egﬁ%% rl fgsggg Erg%ﬂ? fnl%fbe%ge in pressure drop

throuBh %Eb%a'aﬁg meﬁ%\ffef:ﬂ Piug Iﬂ%rcaﬁé ;y§lta$e'd0 MEREPQUNE mdthIo Iin metal
exanpl e, ketones and/or "acid ormed by oxi dati on of

salts off aretm¢ gcxdam@y@ausacrﬁlm@dw@hm@omyf oxalpsi on of et hers)

t@ﬁ%da o deI:Jf usgtg?}; 1(1)1cltu rl\é;g feg g}g’l%elﬂ ﬁapglgxgcgsld r’}[;rgaqgl%nt

faclhﬁmﬁaqﬁbms di@ﬁ’d\@ﬁtagﬁl @Lageiing ahbxl sanGmodt af hidsadt 01083 .grams
Di sadvant aged crudes may_include hydrogen defi.cient

of oxpigedrrsE arasoASd ISWéﬁtagﬁdcfé\é%esfPﬁ@j e@FOLH‘}i?IrI% AaEpTing awessing

OSSR BARRySEThB GHALL65 YR vt

componsdst (foratxathplet hgmtaﬁd/bewdls fmédr@nmdM| afglcohols, and/or

T R T T T N——
S B UCE SRRy 18 S o i
transpéytitiogéned.s costly to produce and/or costly to

t r]?igg’d%grrlttagéd) crh&c?sargg}? 1%Eludeaﬁ3iririotgier? 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 pwsabioBo ty tends to result in phase separ at i BCT/U$2004/042427
conmponents during processing and/or formation of

frorH ‘F@fxﬁl&% @Meetl-gt‘ﬂ cﬁgieﬁgygéasﬁ &b PF 9 dgé?gﬁ;/gr %gé}'lg ?(?@Sﬁ)gft to treatment

famhtlex:esses often lack the abl lity to change a sel ected

di sa ed cr.ude Wt hqut al so
Sfﬁﬁ 4\%‘3%?@0 ' SnaSa 3 %@shﬂaf Bﬁ@ml}% Wig pigessing in
con%rﬁﬁﬁéﬂ%&ﬁﬁ&d C%ﬁ&'@ﬁstaﬁ@i"t ?éh@gﬂi Fe:sul‘i? ?r[‘?ﬁ?drgl Fé}ﬁ@é‘u Inof components

processes often | ack the abi | to s I'cant
during @msmndr‘pra”ommmwgnnégmabbrhmprodmw &for aXarmtie IsaneEgen

y a desired anount the content of
Sulfldgr}”gﬁe %ﬁ?)rg ﬁ{°§%(eguch as sul fur or netal

Cort@RendtaBprotdysdshtifte il fadiha AbABP t AHangdea sIEEd property ina
processes for_inproving the quality of crude include

disagyaitaapd£ruielvithout eleo sisaidipraihy elpading efbierpropertiesarthe he

nent [ ntributi
sl - aRFLE T B TRARSDN B LR LB 8, b0 Spiiy o
signjifvantlarédnct MANSiasadisadlogitagaf crii€ahilBht theaheanhads gr changing

C u,dg&c, due to the costs of diluent and/or increase

by aqssired #BOY F@nfq%%qegtaav@mmg@atww@e sulfacernetal of
Ahdins Iy d crude may, in sone

COHSl tluaﬁt)é%se d%gf%ga | ity of such crude. U. S
PatSenteNoscess M?in@ﬁﬂvmg)ﬂﬁuﬂjah‘zgmf @ﬁd@jncludé a&d’lﬁg 2@Yutm to

IETOERCE o e e T
dlsaavﬁgggea%%gfeﬁley Q‘Elhf d?lheﬁﬂ howéve%?%en@?%ﬁlgtlﬁcrg g %ﬁs &F treating

o Tanaka et SCr | e vari ous
disagyastaged snides Jug teﬁhe castscbfoditught atdéorfineregred cests kgpndle the

disag{lalﬂq Igl%g C I?lgs p}’&ﬁé; ﬁér? gé@g}#@ Eo %g%@ ga%ta%gésgy Stn?sﬁyt ipysome

situz&ﬁmbIdbﬁféhédét@bllﬁ?@)ﬁbﬁﬂio@ﬁdmny of the technical
praoblens set forth above. In sum disadvantaged crudes

- ge b afaignt Ny 0, ohady tp&Mdéalmr@pelr,td E,26%k0 Mmpteal
6,063 684 Rkt 1t A sTHs3 1 HUARRGY L0, PEEOHR WIRLARLG a1 ;
diring treatneit, ency ’to’consu
5 89r7e’468tt0 Tedchteleaalgé &mﬁﬁtﬁtts Tahchy dr aigend 6;&5&1’3@1 to Tanaka et al.,
O her undesi rabl e gro perties include

deS"P@F e P{?O%FS@‘H’ Y5 At A PEences B AyERe nt ke Rrpegsses,
syst@¥ARY SatalyRs Ugééﬁbe@fr&ﬁéﬁecﬁtérﬁs k%%@elh ?5\% 1984 % @%ﬁlﬁ{y

contami nants, netals in metal salts o organlc
becaéiﬁfdsbﬁmamr@fatm@Cbﬂy@@m’td@np@@lrfdﬁblab@mh properti es tend
to,cause garob e nvenlt1 nal tran%;fortatl on
g

andll SP BT AR ciiler BEReray PRy RiEtI R RSigR (or example,

relatf@ly Bigh TAN, daeiRASL Ké@(t)ﬁﬂe}{ﬁﬂstablefcﬁlrmgrt%ﬁﬁélt RindAFaRehdency to
and/ or increased usage of hydrogen during treat ment .

conspgiggelatiply largesarpowityel lf}’ddi@gﬂﬂ cbwgdmatzneﬁh @éehwidsairable
prop?ﬁﬁ‘ag ifcPide rgiﬁ{n(?e\fgglggy é) ga%le aorr]rqri/)(ﬁ)tregts Zf glggg’rhgle,

or conversi on van age cr udes

residuepetigartisalyi oo heteﬂeﬁmrsa degal ROAPETIHARS methlS Embtl HIGRf
a. sig bﬁl f |d%§mt econonmi ¢ and technical need for systens,
Orgapyeraq QFSICRUYEFT RQEPOIS)- CBYFhIHaPRItesiend it esuse problems

in ccﬁﬁ/@ﬁﬁﬁfal EshshhiAiofl Ay B4 ARG Facilities, including increased corrosion,
decreased catalyst life, process plugging, and/or increased usage of hydrogen during
treatment. Thus, there is a significant economic and technical need for improved systems,

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

WO poen6ioans descri bed herein generally rel at e POT/US2004/042427
systens, nethods and catal ysts for conversion of a

mo&rdégﬁabﬁeeﬁ@pérﬁeé Fik&s aﬂ’srooagéf%ﬁ%m%ﬁ&ﬂﬁ d%éﬁgf‘tal need for

product ‘and, 1 n sone enb nts, non con ensa
systems anethodss aalda‘smamyﬂﬂs thet @nrchah@cefeteat labpg/rtlesair&t &sﬁdxantaged

0 ns th have ngvel conbi nations
eradecR ity 851 i AREE o o i dbentasnd.mnde
SUMMARY'OF TBEINMENPIGND et hods descri bed herein. The
Inventron provides a nethod of producing a crude

pr dawttlon@ despribesi hegein gomaraltyt ictade to syrstasbes, ir@dmbdman& catabysts for

I e a tatal duc
conflesiPRaEe SR okt B BRRRT Solel g  FOREH Gt shtdaceme
embodirferlts, ﬂbh-@oﬁﬂe)ﬁbdﬂl@%a%t Igventionddidc AbdPherMBanlsd éb%eﬁill'&qglate to
feed having a TAN of at least 0.3, and at | east oné of

Comﬁ@tlela% taﬁwfvg npe} ﬁﬁ@b@abm@fyomom@ts theseini Suckicempesitions can

be R ARR b A el SRR or es 1 n e
porkhesnveatidi ptavides b ingsthdtbofl prodiRingos erdie pidiRE, cohiphising:

45 A of dlan pore di ameter, wherein pore size
conigriing 4 T}'H{l‘r‘ frod v vath.one gE oraaiakIstp i RSAVERR totaloppdipe shat includes

the &0de ﬁl%ﬁﬁétolzvhér@& HOBLAL klfJélgcﬁQ g %2‘%&@8’6}, e BHGH t2°ﬁ' h@ﬁ&hrbe%m MPa,

crude product has a
the ¢rhéde feed heVlﬁg ed, Athﬁatdeemt 0.ANaridsat &sastl eheofitha edtab&tsAﬁVMg a pore

sme%ie sérgla}g OHdw %F]ﬁ I g\é%n %%Qter?l soﬂ[i ﬁ\‘lﬁgnei(bgttgé%p% wyth at least

60vEstuetdtAfmbet b FOREs iQkhBIre &éﬁ@tﬂ@&tﬁﬂ& ROIHGE df
total product th@? |lnclél}§iwgsst he crude prgduct V\herngft%r

withim @S Arqfde median porej diamete, giettimpoateisizs distripBti@Cisan determined

oy ASTATAER DI P8 R0 et R AP SRR ohghidie poge

prod]hlc’Sltiefslab]EAN@lﬁ aminbdt 98YnERtham ADD6Fthe icantt f8d, AFheddin ITRBS is as
A, _as determ ned %)% ASTM Met hod D4282, and t he

dete{i‘ﬁ’tr‘ﬁ139¥t‘é*s1@4|1\’llﬂh‘?4@6 re size distribution having, per
gr m Q{Veﬁﬁtgﬁélyé brovide® %1‘91%)%1“ &)%cﬁﬂ;ﬁn 9 CIQldQ gr&fu%{]’%o&pnsmg

mol ybdenum one or nore
contaetingud qu@jfeaé wishiogh br nforemﬂtglpsiemqmodace zmo‘/(zil pieduct that includes

the R BEPRie o G BRI PRASCHE: SRR BTk S Soapgp. o AMPe,

he cFAdd f2éd b r & 1dhstl f
o L T R S0 10O A 1

dlstrd:uupn adicd median pergdiamaterchfet leag GBpA| as dﬁyerrmmd Tac ARTY Method

ne. or _npre a oduce a
D428 18 kST b0 e Hor A BRI v iR ol 85 G e, from
0. OODhgraQ{sude) qxrgmu@ bf: nfol gbdehit Shedrrhbfemalybdscaifounds,
the crude feed having a TAN of at |eas

Calc@a@d a&%’ew@t et mplybdenyyn. asmixipes dieraef; ad sentiling ¢ontnsing

o131 Bl LR B BRER P00 P LSBT RN o
feedbwhék&'ﬁl\’ll‘muhmﬂem&&%d b@zndSTMd\/Ie‘tabaIDm havi ng the pore

di st bt tals from
ol T B A AR DHE P Srodusingch e Broduct, comprising:

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@ oovsme198ng condi tions such that the crude proRCUSIvaE042427
a TAN of at nost 90% of the TAN of the cr ude feed
as dé’%’n 18 &%%AEF%W?%O\?‘%%T&%PEX%%E%M%% §Ze ggﬁlbutlon
compfising oieg ommrms:alls dgroncOoluanmtd oitha Rermdxe "ﬂ‘a(b&d oné bhm@&e
or nore catal ysts to uce a total t hat
compoads e ene wemelfeuaeala FBE PR Lo ekt Pehadic Iﬁ@@ . OF Befges
15 a4l r
thergel e i R g opd o R ot Gl Pro PR B o
mosiv#i% ofl thB6BMN odifie: axtdd feeds twheren dAN mmaﬁmmdsby ASTM Method
D6 onprises: (a) one or nore netals from Columm 6 of the
Oferi odi c Tabl e, one or nore conpounds of one or nore
Metrgl fuvehQ6n 4184 BioRids Q?nemb% JEPrdRebiy 4 e Pchﬁlct, comprising:
m xtures thereo and (b) one or nore netals from
contazdingmmmdb Ged Wnté oRe 1of worecatpteto méu@ﬂra el e)rmbwpt}uhimludes
one m, Col ymm. .10. P i
the e aSafy. WRFnTEs Sierbdit: Sahiderifie s For Gend ity Mpa.
the @hidd feb@haviwg WA JfCht M8k, 3,128 deRErBin<GHyURSTHL MRt D664, And at
a rangﬂe from.1 to 10; and controllln%r contacting

leastcame it fheosial yis eomanyises: t(ﬂeDf@rO@@@%Hgﬁi%lé ona@chmm%ﬁleé’terlodlc
e R o PRy A b i el R oA R oP o el

Table; anthitesestherbf) @dd @) one of ok erl < frutheCelumehuer of the Perlodlc
nprising: contacting a crude feed with one or

Tablg g qF JRUIC CEMBEYS OF 0B PTgRee mAtela lfeqm Gotmn 40 pEthedarindic
Tabl%ré%qﬁlxﬂﬁgsdﬂﬁ@lteof WHE kR Dol lﬂ&iﬁ) 11!1 n 30 In;{l 18 total

m xture at 0C and 0.101 MPa, e cru ed havi ng
ColuamT 6\Nlemﬂ 19in d reag frgm3, to dﬂdartdrn@ntmlzlmgconmceng av@lifgensssuch that

N, T CINC RV L TSN TR T ST

isas@e%nﬁfeﬁ@&ﬁTMQﬂ@th@d{Dﬁme metal s from Colum 6 of the
Peri odic Tabl e, one or nore conpounds of one or nore

reiTh §1vepidon €s0 Diowides @ mettiod obprdduing ar@mﬂe pragbic apmapeging:
cont&iin d"gca a[t: afth%ltn opﬁnofn &t li'is?f }Sr%fl e d to@al %rc(ch)ct fhat 1rr|;]cludes

SEC & g8cond’ Favirg P per gfa

the d@fideSFodud, wmahylset crudd proé@s is Dl dghixmee af 25 0 and®0.101 MPa,
fals from Columm 6 of the Periodic Table, one

the %Tvogeﬁ%ﬁh%%wﬁa@w legpted- %ran%b%owe@rdpgrefqaalds@m;wseng (2)
a ﬁrﬁ atraﬁf%t ﬁ%ﬁﬁf’%&m}&?ﬁ@ %gﬁk gnt 3 sPEatdf 59 Bond.ob®L & 0.06

m’xt'ures thereo ing contacting
grantsmfdwna aynsors uehals fram (Ediemnﬁmfehqol’adquhc Thbls, merkI\hmfe at

t, 90% of the TAl e n TAl
compRigs PEAH STABOE AT GO R B et £hE o hler erlipieg as
weidht 6Vind@s o@nﬁ%@és)fl@ére&om% h 5QBnd CaMPFst &h@gecoﬁ@);atglrget having,

or nore netals from Column’ 5 of the Periodic Tab

per gsp@ ob seqond ea‘r@kyn’p oulsais 0O gnaras oft oneoe mast mietals fronm Column 6 of
the Periodic
the KU1 bpe b ErebBRIRERS oft REiPT A okl e gt the
Periédic T8} caloulat@l &nmeighttoffeietal adr&iﬁb;ﬁ@re@ﬂfereﬁ)‘fae[ﬁd@onﬁﬂﬂﬁgr t
material, as deternt ned by x-ray di ffraction;

nd
contagiimgeppdifipes wish hay the crede naodst bassa FAN of at most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method D664.

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

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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di stribution wwth a nedi an pore dianmeter of at | east
230 A, as determ ned by ASTM Met hod D4282. The
WO pws063960 al so provi des a catal yst conpositi oPCT/US2004/042427
conprising: (a) one or nore netals from Colum 6 of
havirighethBe alumihe cdmaditef atieast Or1 grame of digroalnfindperQign @F support
nore netals from CoJyum 6 of the Periodic Table, or
mateyigly ps ARG RYGY Ty (biragtian; 3B Mherrin dhs Gatalksrng pare size
distrip i Bh A1 OB TR, FlincRL ol ILEFEI0 By b Sl oy 20T,
Methmdﬂ)ﬂ}’li% ffraction; and wherein the cat aI yst has a pore
edlstrlbtlon th a nedian pore di anefer of at
o ats eretid st G pes OB oEEo3 ong pmore
metals%ﬁ‘tbﬁfﬁn% §OhP PENbEIETaBle C&Heaér)fﬁ&re%ﬂﬁ)‘éﬁh&é &ane or more
conprising: (a) one or nore netals from Col um of
metals HonPEpluoti @oflthe Petiodin d able, eronktwenthistrods(bd i supm)rtmaterlal

._nhor alsfr of the_.Periodic Table e
havin et hifa ot o et B et Of B LQR G & e5m F Support
matel%leaﬂetéfﬁﬁ&d%@f&kjmﬁra@ﬁorp RAd Whef8Rh ehdBkAY S hhs 8 Bbre size

umm of the Periodic Table, or m xtures thereof;

dls‘trlw;wrawgkypwdtanrmreefhamﬂeh af/atrl@asaﬁmés as determiined by ASIM
MethSE]ﬁtZS%eaSt 0.1 grans of theta alum na per gram of
material, as determ ned by x-ray diffraction;
aﬁﬂle\hhﬁ&’rﬁlloﬁ alsb @rm@da'slaystaliwmrﬁpm@a SoE@riding! (a) bué boMore
with a nmedi an_pore dianeter of at |east 230 A as
metalgdrom fpha Hot tﬁg?w%@ Hablesnegy mogsconpourds fiong 108 ghore

metal% '&“fb\fﬁ BSfmth 5 110 BeQbaip "Iﬁ\% Cold%br I SRS on‘f@ 156 BBthe

mbi ning a support W th ohe or nore neta orm a
Perlodeid, bnetahomwicempoendswifene nnnmt'errstqmspﬁmm (bcdnmnléscﬁ“she

. t.h al um na nd ane.or nore of .t et al. s )
Periogiables Ph S Hierann ) ASHRod e B e Geralmina content
of at Rasticod g@mmb 'tlfeta Q{ﬂlﬁlr&rpel‘r?f afh SORBRGA dSat&ial %ede%mmerdeoy X-ray

netals from Co he Periodic Table

diffragtisun; pnd svherpit éﬂ@fcatab@bhaStarI@m pirg dltsmbutmtvaﬂaa m¢dma pore

[ e. at u at | east 400
dlamf)t%p @toatzlf{a?efﬁmﬁ}fgas:é gn{:uar\]ted P;éﬁ%%éﬁ %tzl}%gz‘c at al yst has
a TRrigveaitise alb ptdviidudtai ragthod dthpraduweeas aBa@biEe cOinpriEihgs

of, at | east 230 A as determ ned by ASTM l\/bt hod D4282.
combiiiag & AYRAOL With eftesdy TROTS PiaIS toafORB HBRP O mstel quietig, weherein the

supp&?&ﬁh%f{e s &Mpﬁfa”&d GRIP! hjﬂir§1 gf @e THARE ch gﬁ-ﬂsﬂﬂ %Elg ioﬁﬁlore

forma support/netal m xtur
metals fiwns Gphmnnt 5 cfthpPeselic Thideconelonmara compduaitefone bomere

of. th tal s.conpri si one or nor s from
metalBSyeifio BTNt SHBS BERT-GR EolB BB DSTEoR e Eeigs hibeta
alumf?lfa sﬁﬁ&rﬂhetﬁﬁhﬁcﬂ%%@é %ﬂﬂe@dﬁz@%‘f‘dﬂl@a@t A “NenLeSrhRs the
e, or mxtures thereof; heat treating the theta

catalsast, iemein shepatsi st hast agporaiize distritattion withhpeedianperodiameter of at

ast 57 R) e o XA Ral CBRRLEL /S T & rodi an

POrR ifVeniBh 6lso pfovides la@adtho Ps¥hrbdu geiwlyel, 088 pAYnASTM
Met hod D4282. ?he i nvention al so O%?%w desyma ms%)hodé\of

combijHpg) & SYRRGTtaVilY eneeor preId tretals toolopniagiuppert/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
WEe@dne930 wherei n the crude product is a |iqui BCTUSI004/@12427
at 25 0C and 0.101 MPa, the crude feed having a TAN of
I I Vi ng
cata%F éﬁ%?eg% Q‘Ig?i:a%aﬁ}sbhfsﬁasoélorg QE fstﬁlﬂ@oﬁ %ﬁo%/ %E(ﬁagﬁ)é)%‘ggla%feter of at
leasa230 éﬁ&tdeﬂe&}ﬁm;ed&@A&TMrMemedmySASTM I\/bt hod D4282, and

t he_catal yst having,the dIStrI ution .
conprildyeRgon plee aroyidssi oo ‘%ﬁe %‘n%ﬁ)‘fré Hrtegust copprising:
Per.i I
conggﬂ cifidOfeell BAth &fe &%&e Ia%gas rtﬁﬁgdgcge {vﬁfea? ,192??‘%3 Iﬂg@ fhcludes

e or nore netals from
the dratié produoet, whereinrtes ciude pewfuct iapdiqudnhixoirt a2 CCrand € 10igVPa,

the (F00¢ tes SFanE F AN RPN Ao B Eeabomealdhe (g Srs ratiad 3 more size
distAButsiRNA ARdiaR Yot SEMMeL s 10ROM0 AN de¥aThioby ATH

provides a nethod of producing a crude product, _
Metb@‘ﬁﬁﬂ?&? agd theatast hagngthermodesitedisiriition eovapysingtireta alumina

catal ysts i.n the sen f .hv.d en source to
and G B HR e s o PEERETE B Forindif 8RR s B ompounds of
one RF BduCictaW¥RIR I0d Iirhie 6 OF HRPpioaRURblel 6r @idtin@y itherbbX had e

at 25 0C and 0.101 MPa, the crude feed hawgs\Ia TAN o
contgplling gentaqiing copditions wgh thas dhe drada edushhepd § @fmttrémt 90% of

o Pl B0 PRy W UIGRNASS RER Bl
Si Zthedmehtibbbisod providek la meth@bloBprohieig diradeprrduet, camprlsmg:

| east 90 A, as .determ ned by ASTM Met hod 2 and
contagting s fred Stithaneion are RIPY S5 HLTHE Hresels aréx@rg%ﬁéwource to

prodd&@ta téthepﬁﬁﬁﬁbg thaP ﬁf&ﬂiﬂ%g t}ﬁ"’&ucﬁ op-F@chP fwlﬁ:&elﬁnt}%t crofdet ‘gfgdut:‘hg a
TAN of f

e crude reddce a content
liquat Igacmlurc abXy e and:@r]lf)hMRm Qleamudmfawdj@WMTAhhof atHeast 0.3, the

duct h t f at t 90%
e R e S S AP T BB g oo
feed@ and QI @4sbRESE tﬁé/ca‘i@%ﬂs Wlﬁg ﬁ)%@ﬂze ARELRINNOSTthGARERA pore
is as determ ASTM Met hod E385. The i nventi on

diarpgterotst l?@ﬁc?@sg &S rd@ten@weéﬁvymr%laﬂé\ﬂﬁ@octaDéE&?d eéngrcotiielling

confENFR] ByRps RAPAAR LA o it B LR A B3 PAATRY st

90%:6ﬂﬂe TpND6ehE crudb €ed] and tb&emrca d&oﬂfe@tcbf@rgarﬁc ax&gdmwoﬂtammg
m xt ure at 25 0C and 0.101 MPa, the crude feed havi n%

compotndy sy¢h et ihe gerde praduchis aRtoxy gtonisREOIA mpE 90% of the

oxygéH &!nYeﬁ; §f (8 ¥hiag fee‘aewhgfe Rf\l 1S3 @i rﬁﬁ 6y W é\@etﬂ@dlD664,

one or nofe met from Co
andlagygandnontef[‘alblaedetenmnod byrﬂfS&MMqﬂmdrﬁ&SSof one or nore

s Ve BHFRI0H e DA ideS L o U ppeict Cofprising:
confé@t’fﬁ%’ Dbl ebed Q\Hﬂh&ﬁfeb@ ehdr0 BAtAL 69 BSprodedd ol bl pRoducBitHaflincludes
hour space vel oci ty in a contacti ng zone 1S over 1Ch

the qrud«amduﬁewwaxméh@ edeproduelsis a LN noik tuse atridSs TCa0ddd01 MPa,

the i el nBribe b RS b {edsE B T el etk Sl ePesRBypig paving, per

graxﬁ b@vat@lw & 1eBt 0.001 gfaniyy THoK d¥Gndre eettlefr B ATBIRINN 6 of the
nprising: contacting a crude feed wth one or nore

Perl@éwéf abley @ne of moye csmég\@w@@f &pe ar moerpefels fwautodumg 6 of the
Perlgﬁlgg‘éﬁg &l V\% 4 %ggﬂf%f ng.'-?&f of C?&Q?glege%ﬁ a%ﬁu&%trolhng

erein crude pr o
contacting conditions such that a liquid hourly space velocity in a contacting zone is over

10 b, 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
waos06398nt ent of at | east 0.0001 grans of suPCTIDSO$/042427

gram of crude feed, and at |east one of the catalysts

co CoI u

por Pt iofiPRoBo R HERG! eooRings SlhchiSiycigpprsing
contietind s cfude fleedoditinoncGorafiort: betaRetsiin tHerdsfplce of ®hydrogen source to

B B Sh R an R G Rt gt
hqulflcﬁﬁx?%#x?ta@g§§c AR 8991 Ap ! e&d hédi e&gb%ﬁ%ﬁ%&ﬁm the

ase separation of the cru eed dur
crudﬁae(hha\imga sulﬁqwodtehmfralt kast;ﬁka@i@l\@wm:of yulfur pengraat of crude

act| zones. i s over 10 the ¢ duct
feed 308 HICEY 5P E e SRS st DBy Sine bk Al AT BOmIGRBAR 6 of the
Peri%@ﬁ:drabl?en Ond HembfuderJuRdiualonBaY dg Aehd f’rHl'h @&Hﬁﬁ@ ofthe
0% of the sulfur content of the crude f
Permd@ﬂéubh: tlfmmxtgreaﬁled@tfm qoe@olbyg A@Ttmtm ¢umd1tt0616 4yclatht, during
f ur, con e r,m

contiihg eI e b BuRE B U8 1 Shrat ol P e i it phase

sepdhtiieo O Erudt fecdQRBihE SbM8Gting ORG1AE hblﬁl@y Spdek %I%cft?%jone or more
with one or nore catalysts 1n the presence of

contggRGEpNChisdVEH &h hsdhie é@dﬁ progpeidurimen TANL gh mmsu 0% of the
TAN I?)?Ehu Cc{llﬁdeulgg&s aha (?h dJ xﬁ&r’hgcq g?&a% @g@ﬁgrncg)nggﬁ 8? E%ggf)% of the

sulfa]nd)nmmn bfthlelcru‘@ fee:d; tm&ﬁtdlm'gANQB dé tetomsnsdidh ASTNI NibBod D664,
e feed, d r| ng. cont act 1}Eetakes %%drogen at a

and@@&@(ﬂ"@ﬁ“? ’étaé et5TTIG BW*SHM on of the cr ude

fe

g et Vo SRS o
con@otmg tiure ferd ovithdenef eexbravcathl ybty dr thgeresiencd bita gersesmiqelro gen

of .one.or re cat st 0 .prodyce t ot duct
soufd o BB BrEREr S OR B SRR Bl biherdh fadtuae
prodUicORaAtquii S maxtlitetid D @2kl 01101 MPEZ an cordrsl1ife é&%tac’:\ﬂ:’r& conditions
and controlling contacting conditions such that the

suckethgtiie crslg feas, domraeaniast,wintavehlyirograrat atselecteilate to inhibit
pha%ysgpé}%‘&h %@Qéﬁldg ?&g C{ungg &I%’][ [then at a second

ogen uptake con e first hydrogen uptake

c orithie i vemtibe alsg pﬁbvﬁd@ andthdd efiprodeirpeconde pystiueg @Bmprising:
upt ake 08 itiaq and net hydrogen uptake in the first
contactiperemde fed wath &epéwheéar%ssmerqﬂ opg @r ipre GfRlysts to produce

a tofal gl%hﬁl& &t il Je‘é‘iﬁe %ﬁ&@é}r&@ﬁ@} L %chﬁlc{ irs%rqquld

reasi ng one or nore properties o
rnlxtdne atcﬁﬁumkarpﬂ'(b tRicMPeh and eoriyollatg comsHetifg Ponditians sueh tieat the crude

feed; i3 gantgﬁtﬁi thtﬁgﬂ%%g% gtré‘ar g%tr X égoe S&)t alé(% E@{?&é}t&g gpg E}lile% at a second
hydi%fg@l‘ii Uﬁtbﬁé]céhdﬁ[diﬁ et @togef ApRKkS §éﬂ31§110199615€ ﬁfffe@&t rom the
crude feed w one or ‘'nore catalysts at a first

secand yyerogeny nptak@wrmhm byd eed hydrogémuptaite ia the oyt diydrogen uptake

cond IR BI GO R5 2 BB A% o0 bl Sl
decrehdigt BE16W NI aBd dhe 2OmMOE pab OpeeuerQﬁtH}A’@udet PR IGEUHAhEEBY at most
havi ng a TAN of at | east and controllin

90%tshtine {9 g respaei e s or wmrpﬁmleq plethe pruge feesht act i ng
t erpes GH{I 51%0 fov{w?e@%tme%lg (Spcfi; Ir&i%{n&tahuarﬂd% ggotdﬁgtgggrglprising:

contac |ng ure e crude pro

conthétimgaf crade fmé lm@ﬂ%e fog e vtealyas btrefirkSngferdtiie followred by
f eed,

contact?ng 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@d061930 conpri sing: contacting a crude feed MT/HSHNE042427

or nore catalysts to produce a total product that

I
feed U AFRANRE a0 22 P g A oRlgR e GorfiR s e i
conth@ing thapemgrais BANasif302C lbwasthal 11, set drel (mlntmiﬁng &ﬁi}berature and

hayi ng.a sul fur o tent of at least 0,0001
the AP Ph? DANGH R PO Stletiaa i TASHA R sTado Reghe
whefe?{ ?Jﬁm%%s QaERAihad B‘}?A@'TR/I NMetilI86dt al s from OO' urm 6
e Periodic Tab one or nore conpounds of one or
noiTee meealicn ﬁlsmm@cdbm amethodfof tphalulargi aodiide fialihot, coomprising:
and contr II| nt act j

t -
conti i A TS DERAP PREF -Gt Ptgtdte el Hrodugy gy iggtudes
the d@f@&t aprg@ﬁ/@t Ofhdr&ig (AN probeet ¢4 ¥ Hguifi eedurancth s %%aroqdﬁl MPa,

uct has a sulfur content of 70- 130% of the sul

the C«mdﬂ@cd hayfing a @AY elcrs 1gasiedi3, thierudt fieeft Amving aglfur content of at
d STM Met h
teas OGRS PP POl R Erile Tes BT acdiist B G0S e R,

compti§ikg dﬁé‘aoﬁnﬂi@tﬂwﬁis HorPCOIUHRI GS the PEtictEC TaBIE Usiie or more
conprising: contacting a crude feed with one or nore

Comﬁ%unalﬁ P pre eroneriesertiels frgmy Gelumngy ofdhe Petiorhie Trble ayaristumee

d
e 8 RS Ll oy DR bR Ay ot
mosBQOP/ANf dfe BAN o€ drtcritlelfeed, had trewthede rodudi dxs agnlfur rsaﬁerduef 70-

tsofable 4Bhechiom e i e Bhstein hEN rarberated ty XS

MetleRIBE6E A sHAL cBhte AT §s ABEAiSed BPASERI MBhR 9ok he
Periodi’c Table, one or nore conpounds of one of nore

metlaé savenion @y promides @fethod dfpraduding aTaideeproduct, comprising:
S

d | | - |
conf R el b ondPr rRE et Brhofibe Hidl Brojugi gt inpludes

the di@cﬁetdpra@%t Obhdréig tHe udd probeet 63 MHGuifl @@diurd AS5CCURER 0.10 1 MPa,
pr o has a residue content of 70- 130% of the

the gredsj fgehaorg @ RANe! &t frastch Lidee erudel feed hgving arresidneTanteins of at

ees 101 B T BTt B e8! GRS
compﬂlsmg it e raetaiieﬁbﬁﬂcahmmmum: Beriadic Talsle, que od hote
corrprlglng contactl?gacruefe one Oor nore

compoyngds 9& PRE Qrgnofe SRRl frgmy %?lamn&%b%?erefr@% Table, op gasturpg
ther&FUAR o%eslmsag coﬂi@&f 'canalhsnscsruuﬂ S EIRAY G e;h? elgcé h%mAN of at

m xture at 2 101 MPa, the crud avin
mose90PANT tfe AN Ioéﬁstcrl@ie]fﬁed, ithes cu'uciﬂjwoﬂw dhahamsrdye aont@(bof 70-

1305 GRH sl Pnesk 8 g dins T B Qlyperrin AN SRS S R

ASTM M@ DS lasd FsRitk Contbrims £ &&erhﬁﬁecﬂgr AQ@IM:MI&BH £5307.
one or nore conpounds of one or nore metals from

Collherinveniggn alspeprogide e methpd o grodgeingiaxarudeayyoduss comprising:

n tin ndi tions t hat .the.
cont%ﬁlu g5 61;1%6 Gilegé \ g@ggggﬁﬁeocgta‘f Sts totprgcg.b% 8#0’[@“)@0%&@? includes
the dulit& odiete, Wieeedn thdeudy prdeudd idliglid Adstuge AGD°Cant N0 10MPa,

70-130%_ of the VGO content of the crude feed, and

the Wfﬂeerfé% Ay & SANerfiat leastdl]. dba epde fred hayinaa M@ Wiserient of at
leastPP g17ams 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
WOWa0k/063980 or nore catal ysts to produce a t ot al POT/OS2004/042427

that includes the crude product, wherein the crude

mo DRR i PAR O U bBITTH I oflde Brodily ARY PdthallfBor 70-130%
of thee6D ameenddf thlaemzhtfeédy ahd wherenbV &iOnainteat f3yas deemineidrty
sup o&i¥ fh one or nore netals from Colum 6 of the
gh one or nore conpounds of one or nore

mtl"ﬂesinéénﬂﬂh Qﬁb?ml@es%fmétﬂgd Epﬁﬂoeﬁdl%ér &Rl€ prddlict, comprising:

m xtures thereo roduce a cat st prgcursor g J
confaotrmg ngrutle éeed arvitd qmtor tmyorh eainlysiy t¢ peduet atoys prqaiuetcthasmcludes

n.the res nce e or re sul fur con

the 3ib BRARES HOPeR Do AREF RHE b8l B LBIGEA hg- &t 0.101 MPa,
the &008 el |h|aﬁﬁg GOMANGF hiNeast Ondhid ﬁﬂ&s@%bﬁtﬂ@&atil?ﬁs &rdHi8inable

product has a TAN of at nost 90% of the TAN o
by: mmblm%eae@ppqm efnihromem more mtads @@m\ﬂoaesn & orﬁrélemoafc Table,

n roduct i.n

one é)F H}%e é'rg%ot%ﬁ Ao &orﬁﬁl}eéa% %l{ng.n %Bfleg]gﬁto@g: 'f'able or
mixti@étheredH @Uplbdh&bai cdtzﬂ?it l{!ﬁ@&rsfoh%n@ foreEn PRt yst Wﬁézﬁiﬂ'g the

the crude product is liquid m xture at 25 0C and
catafyst precyyser, inthrapresange Of QUEPTHRVE FuliEr opnteinirg eqmpsfungg at a

a

temp @itk Selo Shp 26, aift (ufiGuind POl GBI ERLHE Eithe crude
prodhfct hdzen EANaif;ashﬁ)stﬂ%)bf e TN oéthercruderfesdret al s from

CoI m 6 of the Per odic Ta &ﬁe ﬁ%ne or re conpounds |

dnsnig ALSO REVAFES armes o@Dl HARRCEEA e PIoSS loeprising:

confgéﬂogea cr@be el LHfEsheld %&Qlczatalggtg t& gﬂ%ug% 4 ﬂofh@ {-b‘alﬂtstacﬁéf fﬁgludes

conditions such that the crude pr Vi ScOosS
the grud@pro§u@Cwbérent theromide 9Bsduof is thwuidi reixtge a‘yZSOTC arie). 1 01 MPa

o SR b o B USSR 0L 0

having @d .A PG gl'bfl%Pleaﬂr 18Yhddyatil€asBSnedTHRS cH AP ]ﬁ@ one or
Met hod D682 and viscosity is as determ ned by A

morgmciae frope S unmeof the Bertqdim T ehleong pbmoere@r@pqmdmfdmﬁ or more
meth§ ?%chdt?&grgﬁ & %ﬁﬂg Pgﬁ&cﬂé" ‘ﬂlble, oqr}?g(hﬁésr{gmtegfo Qutlc?g r%gm%
crudae reed W one or nore catalysts to

duce X
contaciirgg copditidus tudhrthit thmahdelpﬁ)dhdstehas B tvi:keost,bﬂyatﬂ BE 8.°Cwifat ehddt 90%
t he crude_product. is UI d xtu 25 0C and
of thy Virposypat the B ferdert £ 2 % thavingeas PI gravity

of 7@ 130 9nd R8T gﬂt@rst? bf {ﬁ'arcﬁl&%@d YeHerei C}?Rﬁp{;fa%it?% as <'E'iEtermlned by

| east one cat COprrl SI ng vanadl um one or
AST‘MrMCIhmﬁ D6822, aad ascontty inay datgratinedesyy AREMEdEthod lﬁIIGéﬁ
d ti.ona he. addi ti onal cat al
e gtiof 18 pictes At e eptiaities: erificprgfivsigropprising:

conl@@tliﬂgoélﬁﬁée fled Wi dAe oMRIdRe EhlyEH tcﬁyrﬁ&&&' aXotaPhroduct that includes
conbl nati ons thereof; and control contacting

the gradeiproraeiswherehn thearude eodsetigle hgmddwturh at925a°CraxN (bi OhrMPa

e GB8L 0014 O AR U 08 5 o

leaspﬁrie\/daﬁéﬂfﬁst aorﬁpﬁlh@gilv@fadﬁm @6 bPfhote imidRndy @iaGhdium, or mixtures
rls‘%%r contacting a crude feed wth one or nor e
'

there%ft #ndan ng iy whereindhe giditinngt catalyst cpmprispy @ etasenore
Colx‘ﬁﬁH@‘?mé@éledﬁggo B*@@ (gr%pug[lgg %d& P80 Pkl & nedd Gy d

m xt ure
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@ es06d980 ng contacting conditions such that tPeT/Us200€042427
product has a TAN of at nost 90% of the TAN of the

ﬁﬁﬁﬁiron\’éq% e&bﬁdéﬁ”nbtﬁo@%f gt%ﬁﬁ& %ﬂld@%rébd%#waompnsmg

l\/bt hod D664 I nvention als r ov es a net
confaetinigie cnige deadr widle oy aduore cauabmsrto prafyce & andlgeeduegthat includes

the oS unberotn I ol rbinGt £ Rl ConbeRalas L Aah gl AP

dithecraf s eed REOS AN bfatdedst G1U] ghnBiaY
o 0. 1%1 MPa, the crud e&1 f eg aévélnn ] ggfllgd g@&lrgl%etﬁ@gomacung’

andgontroling cgmta¢tg@gqondmgn$)$uch fheat dwt(mfl@esprsdudm hps & $AMNof at most
oo BEAUAN P oA RTBRAR ! ot AR S et

Dégiondi ti ons such that a contacting tenperature is at
| east 200 OC, and the crude product has a TAN of at
rosthedpugnsion ke Prowidesta metbod piietedieiegla cmide priductT Appssing:

con@a%tn\?%eﬁ 81ru'& @@eﬁ vﬁ Yh é%r oF o%i Q&Ql 481|;o-l§1§§e !%)P Xag %%(id%ct t?lats includes

des a net Vot

the cmxdp piagliucigivheeit e icivdg paodmbul@ @ ligaROmtid 208 °Cand0161 MPa,
oduce a total roduct that includes the

|
the gl}%tég &y B Skﬂlteéta AN of 8t Igast Ad enﬁﬁéeq@rc erpitthe gatalysts germprising
Vanﬁﬁlifﬁlu&?e @rtmgx% B @gﬁjds%f :L/Ql#dMDn‘? or S0 EE4HS: 61? Ergd Q&l\ﬁloﬂgng
TAN of £ an of t he

| eas at ’l'east one
contaatulm gcaidstlome speh thatregcongastinkg td:mpemmﬂe ay atrimsez(am‘rm@m ds crude

proqh i A U R LheCie S U B edraoteRis | AP

dete@idell b9 YRV BH@V6EEd i n a direction that is counter
to the flow of the crude feed; and controlling

corkhgdryengor alsaiptavides asuethod ¢lmroduvings emide produeictortyarising:
con V\ﬁc};@a glfllq%ﬁ d3 glsc?n%;{}r%?or#: h %@@y tozlfg?%%ba{: thgag {%%ﬁtd[hqtﬁgcludes
the ¢rn&eep1tododft ahaeinthe ¢iude pradusiEt AdiduidfmiRh@eHEI T and.YOEMPa,
g?rfﬁe X conpri Si ng contacti n% a crude feed with one
the %P g @‘é‘?&?ﬂ%ﬁ@ & lpashBid cand ﬂ@fmnemfmalﬁﬁ%@mpﬂsmg
vanddith U(q{:ésortnt&ﬁe ‘é&lﬁg@urﬂs Q¢ gé{aglé %é ﬁhﬁ%&% ?ﬁ{y&é@?ﬁ?g{d%i

Is aliquid mxttre at e Cr
compasidg lae]uvdmgcpn prmrcegdlarmgm‘ontacmm tHeeed floay Eﬁbﬁ@brob\ldé&/:iﬂ:@

dlre%tgqrflgtﬁgtglf gmaquﬁ}? %gqsﬁcav 9 Oo*gqﬁi%{fge(rsrlﬁ 'én éor&%ﬁgltg&gg%@%éog%mons
suctOthatBie 8fIdY ProdRibt MR TR Sf hY868 9Dy, GHe TRK yfatﬁé‘glluﬁg’geed

catal yst having a pore size distribution wt
whepsan EAN e determined EﬁSTMWh@d%@ont rol ling

co nd|t|o S su he crud duct has.

o TR SR CART bl S Aot Hhachitgiaide Shasel opptapine:
contaetiiigeidrudd febd &itrdnd@r frﬁﬁéjcatéw&ﬁ & froddde ¥tb@l ﬁ@ﬂﬁ&@ﬁa‘c fcludes

as_determ ned by ASTM Met hod D5708. The i nvention al so

the %P@ﬁ/praé%ctawh%@mhe erude produetiing liguid rrma@rmtd?ddé?t and 0.101 MPa,

e GRIBLLE MG SOPLARI 160 LSS0 I By E O R e

gramxg altdeasm poelotthe cxﬂhﬁﬂ@cﬁm@i‘iﬁng K arehelivdi, Qehe ©F ndoSe rhpdtintislof
xture .at 25 0C 8}5101 MPa, at | east one of the

vanadiym, o Jpixturesipeteel; ﬁ@d aRAdinm celakysidiavingrae e mge distribution

with®f m¥YARRHSHE WanRter 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,
wWor@s50639®r e al kal i ne-earth netal salts of onePOI/URIN€042427

organlc acids, or mxtures thereof, and the crude feed

r

ey G B HARNSESE b LB SR O
contatting geamide ferdiwith @fe catmdre asthlysis @@ﬁfbﬂug&r atosgl pacdhct that 1ncludes

C troII|n cont | d|t| ch th t he
the SRR GG R R I5f TRt cars "G aat 0.10 Mpa,
t lcabikailel o BneSkdl st rigVahh@ Hiebﬁ’é ﬁﬁbfesc A
: acid g of at rr%bst %Slofgr\{ he 1éont en(t) of aokgoﬁﬁ&q?lg%}admm’ ot
mlxanids theteal, itheecroda ﬁehd mlamsmg mamtm@resawailgn@ial 8ahg affmm or more

n_the crude. feed ontent of al

oredfi &304, Bt OBl HRURES P MRE) S oF 3R BT oyt gics, or
mixQigaheRof ahd thel FuddGtay Favivgd pQYgr%WcM%ferf@éH @@&&onﬁlﬁof

invention also provides a nethod of rodu0|n? a crude
alkafjraefals fnd elsalineresrth gueteloimmaetel saljs af enzanie agide af ofiledst 006001

sl RSG5k B BAAENES, 2,19 RSBt B comon

of alkaliandtalgandchikalitetaeh aicta? Sn@ke oMl Itk QL ofddaic dchils of htudest 90%
sing one or nore alkalj netal salts of_ one

f eed
of the,cogsl ngﬁﬂg%lhmétab@n%l élkalé%e%ﬂl ek iRt palis-of grgenic acids in
the SRl eed a\kfﬁ‘ireﬁifcoﬂt@ﬁt rrﬁetglr GaDhIR ARG Son 5ta1n]x§£yt51eﬁlts of

t her eof e crude ee havi hg, per gran1o
orgahaeai:,ldsas detesthinedby ASTM MethdddD1318et al , and
li.neearth netal, in net salts of organi.c aci ds,
ipgengpn @S%B@d&de@?mhmﬁﬁdﬂ% ucr%%mé%eméﬂctt gfwnprising:
cont@éﬁ@ ¥ &ule RRY WG dheRPIRISEARYHS & proBtle aotBta‘Ibedalué\ that includes
medi an pore dianmeter in a range from90 Ato

the gpdnpradugtewbereimgbe etde hrodpetiah liquidtmeixtusé ay %‘s andno 1 0leMPa,

the %ﬁﬁee fe%{i %?Iﬁlgl‘lgi}l% orlloe ct)rlﬁggrgh g(v g r{g?tglrsgﬁéﬁ%%tea%e r%%% é)\l%(;ifl]f@mds one
or nidires hlikchlbnet-¢apth m&al&ﬁltﬁ@ﬁ @1eltr fte bypand BldvbshetkniédLBereof, the
eru alr}d controlling cont acting conditions such that the

dereRsehayngel Ret grﬁﬁ@ I grude fiegd, @ il eantent ofalkedi metab end alkaling-
| f
e A 5 S AT G0 T G
catah/lstsdiavmg-aqmnt Sizewdistabutiomwith tahedsal fose dfaneteyamh eange fidm 90 A

o 1610 e AR R ST B L tn e
a poACdifdeiep withir Bt & oPiHeeRed?dh ﬁ%@Maﬁ‘&&é}O\%Q\l i}%rr] e §iB€distri utlon is

i nvention al solvgrow des a ‘net hod of produ g acru
as dggeiseined by é@ﬁM ihog: DESAL arst ¢0mg0khngrcudectﬁr@©bmdattohs sm:h that
t ot

the c?ud %rae%c%?% t égrtltg?tp gglgiaﬁelwﬁglr an al{(ﬂr oducb eﬁ?elolgdeqtal salts

of oﬂgﬁm@ acidg of gt lﬁbeDO%Q)f&he éntéfcofaltdald mbehl, M%lka‘hh@-eéﬁ‘fﬂlﬁ@tal in
feed having gram of crude feed, a total Ni/VIF

meta) gieiiorsmitacieafdte GuaDHeg, heapis coaimnlt il cmeislomes kaline-
eartlh ngtagﬁﬁ g%e)rt'ag %%tsﬁé%%glcaanc?c% ? gsﬁ%eég qhesdt @Oggll‘][\/f)ﬁfﬁ% %1% 18.

wi flhe atvehtastlsGpiYvidts 4 hethodtod h)rduuﬁfmgra @lideRgbésct, Bipeising:
bution having a pore dianeter within

ore siz
conthBIeg At e duith A1 BOPerCHAA i Prodice &ipiapipdud g icludes
the e Sroditt | PRerkis ﬂ%scrg@et b Agd, gér(%lé\ﬁmu%&t%%%ﬁ% 01 MPa,

and control i ng conta I ng con Irons such'th
the arndedieephaing pehg@smavfcotdalfedd, A WtHANE GMeenhtenf ofait ldms(loooo2
% of .the Ni f th de feed, wh
gran}%??f{yf q}ééa&ﬁ ! c#tt g %atajgsr’g%jgepvt&% PY§ esm% rdlilstr?butl%% with a r%re 1an 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@ovsae98ng a crude feed with one or nore cat ab@gEUS2000042427
produce a total product that includes the crude
[
e Bt gl P Bty 24 B e T increr,
whergin peretsizsfdisttikaidn ises é¢tst;mlacrﬂb3aAIS§M hkﬂmdr[bélf%ﬁehr&l &ntrolling

COHT@FT&’E(EOSI@FISOE% tgqsﬁhggatgl:;%%gld% ga uct s |a é Ilhgﬁézt etngtent of1 at most
90%‘@@& KSATF OGS oRIRIRISHEE vWlictin M/GWF@ébn\eér& i & determined
medi an pore di ameter of at | east 180A, as determ neélm

bY@TMMﬁm%ma@S D4282, and the catal yst having the pore

di st tion or._ nor e .net
Soneiriehb e BRyFRS B b DS a i d F b BBt blimeising:
con@ttif¥ecr@de B SviflEdnglo? nidr® BateIghid W plodie 4 1t PRIdueCthS: includes
Tabl e, or m xtures thereof; and controlling contacti n%ﬂ)
a,

the ergdeipiodasisWhereln thegrde prodeeiis e lignsmiturp as2%° G aed. 101
the &n'g{ll% feﬁé gg{lgggg&bﬂ coﬁ?eﬁ@hf al %}gm%{;alfsa Fﬁcﬁ%fg@ﬁﬁg@%n e%ﬁl% ih Thetal

gani € acCl

saltcoffirgaic adidsedfiaa ﬂeasime(D@UOI gaantls pérkhn € ede tdedn@tledst ondthe
nmetal salts of organic acids in_the crude feed,
catalystsrheyme Agreiee élrstr&nutaam withgymedianpere diagistsr 9b ablgastl 80 A, as

deteglﬁt i n’?,nemtl\%t &r(iﬁﬂb%/%t%fag@ g%%%gﬁyﬁﬁéﬁﬁ fh% t@?eosl%zea istribution
comprising des oamoet hetdlsdfonp Cobm 6 gf thederiddic [Tlabldu(mte, or more

(o]0) i Si n : contact] ude f or npre
comPRURy LB PR L GEbG SETEPStnge ARl dBs RS
ther6S{UAIR RINBEIRL collaBl gg éanBRJnQ cdehR R ale bl%dﬁctlliag Wilal

m xture at 25 0C and 0. 101 MPa, the crude f

- contenipirellelingetaln @anatlkarimeeeaahkmtal emetal slth Déongamg aeide pf at most

o [ c i.ne r
o073 e B8 Rt et B B R Bl B R L O B acias
in tHel”tﬂlic&CfEed andrdim eortérii O alﬂ@ﬁ ﬂld@vaﬂdgalkdhﬁé egitidmeedl, 16 mie salts

feed, a total content of alkali netals, and

of Ogal%‘é?l |acils dnds determineddy AS Tk Methed 1318¢  or gani ¢ aci ds
te nlw%ﬁﬁ 29 BIQ)Qildeg b ¥ RhoPlf Jlr&ﬂ?cﬁ Gudd BMI%H}?CL comprising:
cata ysts aV|n pore size strl tion Wth a
contaetiigeacrpde feed wathmerne ror nforacatdﬂgsts to ﬁaauoe a taml phe)tled:tnhdtémbludes

d. D4282, th at t h
the QHiRhugty Vi Endle CoipPRORiHGS B iR B s 5 e P b MPa,
the &:ﬁdiéJfé'@d @orﬁﬁnﬁﬁ@oﬂ?&%ﬂ Iﬁé’ﬂe%lk-ﬁﬁ%@cal Lie op(gnerﬂ? hfor€ BfHAR iérhqﬂs, one

one or nore netals from Colum 6 of the Periodi
or mpamléahr@reammqial@glts bicons o maap drgaoistacisls) drmgixtuwest t:hc,nebf; gnd

h that.th t I )
the GEREIehd B IRE R G oRLRCE! oERHT Bl ang ratine-
eartiBletills inahdtsl salts OF GaMi€ acias ofSatdased. Omtgrﬁﬁ%a@feaﬁtr&e of the

content of alkali netal, and al kali ne-eart h met al ,

catalysts hpvigg |atp§r%$2%qhgtalhueorawb simedianepase digmeies efiat logse 239 A as
e t
e e e R B R e
comptihg dneDbr&néh& m%fh]le fiony €okinon6 af the Pprieit Talsle condwir hﬂﬁe of
produci.ng a crude praoduct,. conprj sing: contacting

com B of BRIOWRPH TSRS ST g o e Periodic pridamranigures

Sy n
thert . T DO bR org WhifERRs SRR il MR S AT
cont@ntldd alkeRanetal, and alkaline-earth metal, in metal salts of organic acids of at most

90% of the content of alkali metal, and alkaline-earth metal, in metal salts of organic acids
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the crude feed having a total Ni/V/Fe content of at
| east 0.00002 granms of Ni/V/ Fe per gram of crude feed,
W@r00bm6380 one of the catal ysts having a pore SP@EUS2004/042427
distribution with a nedian pore dianmeter of at |east
in te3Qudd feBS ARLER ThReH: &%uéﬁwaﬁf?&{&’%k@%?e%nh%%ﬂ fﬁqnctal salts
catal yst having a pore size distribution conprising
of orgaaicoacidsos as dastralised b ASTH Method mf318he Peri odi ¢
Tahl.e,. one or. nore.conpound f one or nmpre netals .
f 1 RS GRT<INAN Bls8 PravigeSBRpriBoq & Fradieans dFriF Riogiiel comprising
confab@EOErud@ndd SAM 6:R] drinftte CABL RS kb PBARA Hokd QRIuSHRR: ;
t hatgee?he crude product has a_l(ytagt aPI%N?%l(:)e ?ontuent Qtolpdudes
the eruderprodugpeherein the cNde prdactis atignid oixtirhet 25 U@end @61 MPa,

rein,Ni. VlEe t i S tern by AS
the (8¢ B8 phYibe = GRER TV O o Bl s A 5551 ShPGLmmat N mgper
grarf bOckude RdddatQédsbendb e 6dtaly &9 ABihS h ROre sTRMi@E LI With a
crude feed with one or nore cat aelzgals s to girgoduce a

mediag; pare plapgtes of ehigest 230 Puaedetermancst bydd SEMoMstiod IMA8Reind the

: liqui.d m xture at 25 a
caaEp AR By ) B oI tamn o
the Rdricdlid Tabid, @he sahiose @fmmuiadosT dHeroe nQirg afetdls B6indSolu@AS of the

.or, e al kaline-earth metal salts of one or nore
Periglig Aple. SicmBYireR MeRog B 6o YRS Miaating conditien wel that the

i t - § :
oy Bl NPt SRR (Aol
crudeffeas ghnietn NiVds aftet if s asterfind0 69 A S Methed Db2Ess t

oy SR i AR e bbb
contl@trdf Nari@ifeby Wi MMe Mp hitRd cd2A 98 0 Iﬁfeﬂluéerheto%?gﬁdﬁ&tthat includes

having the pore size distribution has at
the gradapraduntinvispinghe crude proghetris atiqeidmaixiumse at 3 Whael @0OUMPa, -

3 . of : | ybdenu one or nore .
e GATRed 8t O My i T 0 OB rgmic i, one
or miokd ylkalérerearth @fictal sultsloBsnetdd @@ bigadio GhelgNdriixhir&Othereof, the
ting conditions such that the crude product has

cant.ac
crudg, TeegdihavIng dr b @h EORI T apeE 474 reerafe fegdopfalliedi metal, aad alkaline-
o . ' . L 008
et i TSR oS RS8N G Bl R
catalysts dhying n poet site distribstiaf with ganidtangoirediamatel beatdeasde0 A, as

f eed ' f alkali l, d e
ceteiiped pASTE et G b sy 9 vigr P permive cigrgion
has 4 ®t3mdhSRhEMRSHeRY ﬁ@xd%MnWthﬁ@s@%%ﬁ?OOamg%ﬂaﬂM &bk Yams of:

od” of product”,

al so provides a net producing a cru
molyhdapih singpr masa mdytidegurm compoends eedtubitedhasowe glor ofmmalgbdenum,

C \i g t ot al t that .i.nclude he
or R AL YR g e B b Rl BagAr b B LRSS s
total oMttt & afitalidhet@Cand gl kBlidOdartRaotall REmEhHIGEs bESFRBUETRS of at
er

TAN of at least 0.3 and the crude feed having,
mosi}pphthe cppigat gfcdlepli metalperd alkplingfqreth gngtaleimmerpl salts of organic

: , f .catalysts .
e S8R50 oy Ll 808, A MGG ARIBLR s
saltsahif argaheracals iais detaatin@ibyMASTSI Methed M13¢g. by ASTM
Met hod D4282, and the catalyst having a total L
rmffB%B’é(ﬁlaﬂﬁn&é%ﬂ RAYidepa metodief grodusing pyeside prediel. Gomposing:
cont&bHiATR chgie%gd it )R}Ee 8f fnof@ayall?}%ﬁ}g;ﬁé%ﬁﬁg a%talg%{)@%:]l that includes

compounds of no denum ca as wel
the crusleyivokiet whepain thexdrudegsrodine iscoliquidinmxtarendt 26 1°Ciang 0.101 MPa,

the ci@a’%k%@a@%lgcﬁ%gitc}f i@%%ﬁi&‘fﬁ@ttg&%qutgg ?eecd:rhléjtgi%g,p};e? %?a% th grflde

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

Ni / VI Fe content of at nobst 90% of the Ni/V/ Fe content
wotoosiesosr ude feed, wherein Ni/V/Fe content i SPEBUS2004/042427

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

a pdi€ties BispRmhtibY with EVhdEDpste [BAdbter Ut %fgé[tg}r@%‘é Ol RleSfined by

rovides a nethod of producing a cru
ASEMridethed %282;@@@1@ ¢airdys heying e tételamolybtiénunm eormentma:r gram of

0 a tot uct that includes t
catefith Hor b Db LRI BabRoP B, b br 0% qortpapess of
molfbdenufing cﬂbul%d Q&waiptlt Of BOLbMIRM, R ﬁllﬁﬁ%ﬁh&@@ld and controlling

conprising one or nore alkali netal salts of oOne or

coniggting eongiione sued; thal theerade produetdiag AN 0é atemost 90Wedfahe TAN of

e S35 B 0 PSSO A S oo
Ni/Yy&e comntamn affthecerudefebéeshereih NiIWKEE comehtdk as 8dt6rmined tg' ASTM

vedipd Bsi 564 80ob a@ﬁswéﬂlngﬁé%s?rah'étﬁ@h% BUaf. the

cat f r.om
oI HARICACRRE bR iy AT Ao TR, ORUE bR Dimprisine:
cont@mrrm?ecrude feod evitiminalos nfore catdlgts bnprodade 4 foeal Besduertha includes
x one or_npre nmet al s

Tabl e ures thereof:; .an b)
the ?IP‘E%?IESP‘EHH efﬁméﬁe ?IHE € PEdLgtds E%@;’GI 1gixtygp at 2t °Gapd0.101 MPa
the GOAPRENBSMPHisiANEnOsr MBleIBLALtS] Jaft?gf gﬁ S ort Q)r%% tégfds one
Peri odi c Table, or m xtures thereo erein a
or mozg ¢llsaliste-sasthanetdohlimef A® armat otganicotedls, ﬁahumreﬁthmebﬁ land

f.r;om I contact,i
e 3 2oy REE ol R B 0BT RE oA S G e
eartic mitagih ndkal 3hlkead fior gl @dcidsAoTtht Rlaktal. 0008 %@5&1@ aﬁ@ Eﬁ'east bk of the
tal salts of organic acids of at nost 90% of
catay s CemPriging Hpk alng orFpergimetaln fom Kelumnes efithe Remctleﬂ"able,mne or
e
S A e -
therend} zld, (b) onen@tradre siadtdls frofn Oslgmni 10 (ﬁ@hejBericﬁilca"Sable one or more
det er m.ned ASTM thog D1318. The_ invention al so
comfSis AES L0 THER AR P gL g DT e B shditar, or mixtures
therdo®Whdréih "é&nolﬁ%h@%? {deel @bh‘frﬁHq@ @890 Wt l%(ﬁﬂﬁm% ? na
cata?/ststo produce a total product that nel ud he
range figete! 5y Y wod coviindling epntdvting comibtiprsodeic that thearlde (pt:bdiilct has a

25 0 101 th d h
oral Pl el Bl oryalftmg b o iean e of a
mosN0VVbFthe pefitedt aliefi rhéthild end AR incaAGthatethe ﬁﬁhet@ps%ltg’f)f organlc

the catal ysts conpri ses one or nore netals
acidyiy therpruge twberpélr%@ntzolglaélzﬂhernet@h end alkﬁhmaeemfthnp@mlndsrnetal

salts%ff ofgaﬁlc%lﬁ% & (f@?érﬁ)%rﬁ dfﬂ 1‘2‘%? 9 ég he Peri odic

or m xtures or nore netals

f r Ohe Dobutiom 4l @bvideea ﬁ’ﬁfhoﬁ G.blf protiabing a PR 6 cBmprising:
gllnoun of one or nore metals from Colum 10 of the
conts o1ag] with gpe o Rptecatalystidp @aeducapdetal produciaincludes

the chﬁfe'p‘i’ocﬁfct tv%e?én@me%e]&oq{ngt & a fi 131 ﬁ‘{l |2§m@ a r6“:‘1t0"i‘|

isinarange from1l to |ng con actln
the cousiedead lovingsatotal NVAYF¢ bentent uﬁet lpasndm)t)om gens df Olial/Fe per

Ni \Yi cont nt of at st 90% of the N /V/Fe content
sram 4t s T bS Plept ol BF kPP pBPE s, ENOnS Sr ere motal

from@ﬂﬁhﬂ%ﬂﬁ@h@erﬁgﬂ\ﬂ"w kad o%zg%omy?ﬁgﬁmﬁﬂlg o? o $8tals from
provi des a net hod of produ0|ng a e pro

Colugwrfpefi the Reriodic Table, or mixtures thereof; and (b) one or more metals from

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

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

produce a total product that includes the crude
WEe@dne930 wherei n the crude product is a |iqui BCTUSI004/@12427

at 25 0C and 0.101 MPa, the crude feed conprising one
Colﬁﬁmy@rn?etﬁltg althl (%ﬁfﬁh 63aLhBis® a ‘P e?fon‘f‘? tF10188 r84'gﬁtrolhng

acli one or nore al kaline-eart sal’ts of one
contactingpeanddroganich that the crude pridutitass tbtabNe@®TEe doneent oﬂaienost

0 e ' ran1o d .a total cont
90745 G R Ghlipnt of e iR RFha TR TP SofFptigpegeicrmined
by &8TAeMetho@D3FZ08C aci ds of at | east 0.00001 grans, and

the one or nore catal ysts conEr|S| ng: (a) a first
catHieyisyentipp alsp |pr05ndqsatt1a¢tbgd prodwgng perudg peoduot, chnpssing:

confighh { s BTt oot e RO Ref G ase S ol Pl Pfinciudes

the BRI pRATROWAESithe GRfle PhodiRf B aTRfudd miumen £oPUARd 6.101 MPa,
the Periodic Table, calcul ated as wei ght of netal, or

the gude fhed sompesiag pne ar@oraplkali @é@bWS@ﬁpm 9rsmoretq1sgamc acids, one
or r%?e‘ ?ﬁ%glll?@%ﬁ%xyéﬁétapé%ﬁk B? Oncpc?lr m(gxre%rr% i %:E gEPmﬁ: { ltcl)rraens eired)ﬁ,ﬁthe
crude foéd hdvéngPper gtdﬂn(bﬂ':ﬁhied‘eed) A&otal comtdnt o AIRFIOMBES 20f alkaBne-

r re rretals Colum 6 of the Periodic Table,
eartg gvegﬁi latr%eda 3?% twr fgfﬁ%nlaﬁmﬁ@%at least 0.9PQQ 1 graws.tamd taggue or more
cata?ﬁgs a')‘g QLA g}ts't ke ﬁﬁpgdtglbopﬁa@g allhertgpﬂltl ﬁl%g %aéalyst,

Crude has a t cont ent
frona DKAD1 tDeO é@gtaknsnef ah¢ of moreehetlalssadrh €obfmmwé ghthe PesiodidSable,

of at nost 9Q% the content .of al kali ,.and
one i i SETRMPEY O Hetel TGiR M rou o166 A herio Tabte,
calculkitdd g v gt of fied, or@ﬁﬁf&éﬂh&@ﬂf %ﬁ& (®fa Rl datdiRk 3he second
and al kalTne-earth metal, in nétal salts of organic
catalyst Havings paiseraet afisaeand datnysheT et Oberams of e oﬂmre metals .
fronlb Q‘\f)gﬂrﬂ &5 f 1%' %’%n&ﬁlg\fagl%s aea%?rﬁar% q:gr%&gpﬁ%cg%?gg% %els from
Colain Iﬁmfﬁledbdrlaﬂm ﬁ)ld, @albﬁl@fédfa@ \A&lglﬁbﬁfneﬂﬂl Qﬂﬁﬁktu?é&&hereof and

i ncl udes the crude product, wherein the crude product
conirelligg poriaqtipe spaditipes sch z@t de carde mrodiest hapmtotal entent pfalkali
metglegﬁh ﬁ?ﬂﬁ%‘eﬁhﬂ TetdlS %etgﬂraﬁs 8t (:)fllggﬁlc 9}>f 2&%'155’? 9% oPife

of nore organic aci ds, one or re a I ne-ear
content & allsdil thatalp ﬁnd)adkalme -eupthendigly anmetaheiltd 61 oxganitiaxids irethe crude

feed}, g/ ‘ ree?f éqnﬁﬁngpg @E%fe {ea‘f%n 3}’11@58? e%%l{ gq%{a?;nﬁ %Ieta_c[ rsaLi‘gseof organic
amd@hsl‘@'defé%ﬁﬁfeﬂll‘)y%ﬁ{/l Mbthod®l8ig sal ts of organic acids

of at |l east 000001 grans, and at | east one of the

C atHlley@tthlmwlm grovpsiss agnethochdt pradusingsa crude plodas can@iing:
conB s e B3 o 18 o e o DAL ofih Brogh st gnctudes
the cm&ap@dﬁdtom@eﬂnun@cxﬁd@brddha iPe liqeid Mixhab heas5 oW, B 1edPa,

as _wei ght of nmetal, or mxtures thereof; and

the eraflg festl FPRBridRs PREQY mherecdmlii metalrslts gﬁwetqmaorp otasni¢ acids, one
or n{%)géj Eélﬁr%%}lrl%pe%?tﬁ %51%3 ed (Jn{% cﬁ e ‘6?%1% ac]na%ﬁgn §(tﬁ%¥ et'il‘elié(%q the

he Ccru coOh

crudeefeal havingdpal gfahlolﬁeﬁﬂe tféed[mtoadil cohfentieft e&llkahsrﬁéthls afd alkaline-
organi.c acids of_at nost 90% of the content of alkali

carthyiietal, i Adpl SR REARAGIdS ahat laast Q. 000 Ezamss and 3t lgast one of the
r & I‘ ]

casS Gl g o O LR 15 0911 HRLR! BhSfREEInly o

Colgfin 6 ofj thei Reriadicdsbles omsordab@rcoinpedndsyofAST b Mbtchactaldifbm

Coluln%'l 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
WOWa0k/063980 or nore catal ysts to produce a t ot al POT/O82004/042427
that includes the crude product, wherein the crude
$ I I :
on@ (IELONS, B ettt Rotiell BlouioHien B bl 6 allaline
carthNinfetdl He noedaltselts olodrgantic haids of 0 nd0 Q%o dimsonsdnt bfeaikah metal,

ana QG oGO el et BB g G 3R i conten

of alkhli a1 PAId ARHIie £aRh tretANR talMBRELHTRAY AL ES i%fas @BRrAined by
nmore metals from Columm 6 of the Periodic Table

ASTﬁﬂh@ﬁhadBH3b% wei ght of nmetal, or mxtures thereof

contr act | ditions su
IR 8bh LA SRR OG NI ENS: SHATLIRL LSt
cont&ctlrégwcﬁﬂi@fe%ﬂ treleh cﬁfeQﬂ widre Baslysts tOpdudd 4 Mt Srcibt Bt includes
of at nobst 90% of the Ni/V/Fe content of the crude

the gradeiprogpey wherely the/cmde prdueiis ailiquisomizsure et h¥elansd,0. A@rMPa
the %rﬁ%%ﬁ:g? rE]?ngRE Cp Ig?an{ o %ﬂ&% f%gd aa t%f?al RJrR/V F edtgo(%lrt] t thleas 00002
gramy, dtlieadtead ofiihic hatal}etsd’fas,rm grmbﬁdayﬁyﬁ dt Qeaptr (!Dd(DIIZ Qraﬁls of: one or

t ot al rod ct that_ jncludes the crude product, wherein
morg fstels f (B‘PIB‘@G&Of té e BerfqdgfuT pleriore OF B8R copapayedgpicpne or more

met'«gs ﬁgﬂl @ﬁﬁmntéh@f thé Pegodie ?%l%lg ac\élcﬂ%’tecpﬁrw%%lg@f Aetr (Hq?ixtures

an oxygen content | east 1 grank
ther@ofygeimonanﬂna coulattimg coditent swuth thit HoggakhoudlyGPede ity in a

sul f ur | t e of t cat
conggrioat i GRA0 By 6rG® HRRPOAFid e cav a8 Tircopisgt of at most
90% P& thONi/&//Hakdent N the RhudBIE&], SR NIS/BS st N asREcSmined
metals from Colum 6 of the Periodic Table, or

by AR EM iMethod Ré7@%f ; and control ling- gont aﬁtl ng
o o A B L e i

contactitgen dradeifecdmdthtdne oe mwecamilgzdmd pl’ﬁdﬁceia totall hrodueanitendludes
of . 70-130% of the sulfur content of the crude feed

the Grads ReAUG Y RERINEBH eufle Proguglds a@ﬂ@ﬂrﬁnﬁaﬁe B2 AErandNE HoMPa,

I
the ﬁﬁ%g@%ﬁ% pef %ﬁ?%/%ﬁ%% fgﬁd a %r ow %%PMI @/gomf grams

of oqgjrgcd;midmgsuaﬁm cmnﬂeltpmf otliaast 0.000 trgramasl dfg;ulfmo andmttlean;g oxe of the
rude feed one or e cafal ysts  t r od a
cataS RSP muRSHe s Prant Reeldutn CAbM § B RsRbGE Tk 2ons o
moré B&nﬁcﬁh‘ﬂ@ oP6RIMGhore Snetalk | 'ﬁ‘éiﬁﬂ Coltimhtd§Bh@Perdli OFa1R8 Q)r mixtures
101 MPa, the crude feed having, per gram of crude

therff@eaild cqniroklial cantpyirRecopditions suchfihaithd @a@tt p1odegdegan oxygen
cont%t §?tcbOaA> §f" tlhf %%(g%glpctog fent of ’[h{:,jl %rélldg eg' éo;-bd? Be crude B p1oduct has

a sultﬁsnf'd@hteﬁt 6070 1%0% of tHersalfiedonkdht bf docirle $88d, Ghedeid B8/ gen
Per.i odi c Tabl e, one ornore conpounds of one or nore

contpritis psdeteranadonufm [ B! Method £38arand gnburregnicat isps determined by

ASTN pifgy eof ; and controlling contacting
condé%tl ons such that the crude product has a total

Ni TW¢ keventomt asd pmfnch‘s a wrmhodgﬂ%mﬁucinlga d¥udeVirbeuct wahgifising:

of . the ¢ ‘i?lfjfde feed, and the c¢rude &juct has a sul fur
contaglifedfrudsy ieed Wit 995 9F moFR-caialy st io repdHcs drtotat prodct dhaydrcludes

\Y/
the &ng(?ﬁbgg&ﬁ%;vg%&elgglge ésrgi@? E[‘PHE% 2§ a lr% 1&?:11Qf%1}§£t'§5“€dan830 192 Niba,

the crude feed having, per gram of crude feed, a total Nl/V/F e content of at least 0.00002
grams, and a sulfur content of at least 0.0001.grams of sulfur, and at least one of the

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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determ ned by ASTM Met hod D4294. The invention al so
provi des a nmet hod of producing a crude product,
W@ Ims063¥B8Ng: contacting a crude feed with one PCT/IBI004/042427
catalysts to produce a total product that includes the
. . u .
morg b0 BT P Ghe G h o St Ry S BEHE RetiE Jobnixures
thereufnmd mnngllmgezomacmg @nditioab suasthat! ths alutle pofducties artotal

re organi ¢ acj re al kal i ne- th
b EombR B REmDS! Sy oPBE B ER bl Tipd GG bl WX crude
pro&u@?ﬁe%‘&fsulﬁlf‘&)rﬁéﬂ%@ﬁ 76 Q?@%'@Yﬂé‘ﬁﬂfup €6nt91{t%@“t&f crd}d8d, wherein
a total content of i netal, and

Nl/\é{Fk abmtﬁ@teaas ¢etemmingd by ASEM Meth@dlﬂiiﬂoéf ansk ybfni cordenit dhsas
of. at .| 000 ms, and a residue content of at
detepggﬁfl bﬁi%slg\‘@ﬁ%tg%(?ﬁ?g&?due and at | east one of the
C atThk Yislchti6 R BIRS ipfdvitles @ Meetiid $Apreditigdd srufié prodter uprising:
of the Periodic Table, one or nore conpounds of one or
contagfing munds ferl moth wslon merGCalysth & p@du@on iotat apdact that includes
t f
the é’ﬂleféd]%tr 8120{&@3&%% tP?] g% ﬁ@'&%@g&d é I11@ lﬁ‘% %{s f% q al% .101 MPa,

the @odd £28d cohpasikgbhe dstﬁhéide allatidnethkalts Bﬁoﬁlﬁmlﬁorﬁb&@mc dcids, one
netal salts_ of org anlc acids of at_ nost 90% of the
or m@awlgﬂfneoffaﬂ& Refpk Sa%? bane of mpre PREANiCrAsIdSapt MIXEen herepf the
r [ , -
crudBt A habfle perfUrpl BRIGE ) ordiohlafie O 8 HEGEand Mialine
earth msiadlie netal tselty ofbn‘rgatmeamdsxﬁat ieaem 0@0&1 grives, @nd acesiduercbntent

f al i and a tal, in nmeta
of gy 1 hreng? G iuapd 2t £8eeBE o sl Ssproind e chatre
metd¥ 838, CANRNESH tHY Rerfsdl Boble, iohe 38 nﬁ'ﬁé EspAREs BY orﬁ%?%ore
Met hod D5307. The invention also provides a nethod of

metgls amctolgma @fdb@PgrQﬁ@mEable @mpmus%rtgere@b arcdcarntreding
cont%gtﬁ%l cogqg {? gny\%uc dperodltlcﬁ %1 g %o&%l crgpt(_)egﬂ%f? afflg%% , ﬁnd

alkahh@ezﬁ’thhﬂétap fi® dl&dl salﬁ oﬁ ofgaﬂw atid¥ oftatimn@stad0%2 of e cament of alkali
MPa, the crude feed having, .per gram of crude

met‘?le@éll allgalingcarih etalripapntal spltsef qrenpie agdsiinghe giyde feed, the crude
/
0,
o MOyl f LS3RE r, c
whereompanitait KD@ aliak neatal podenlkabihedesrtl meal Gnlmﬂm sﬁltsodif drpnic acids is

Peri.od n re, canpounds of one or re

os dofgmined By S MARIS ST 1SR tiont Spscibiogmined By ASTM
Methodbss@s thereof; and controlling contacting

condi ti ons such that the crude product has a total

Ni T Bwegidon alpe pmfwdas a methodagyetucitga dddapreduct prengmising:

t he crude fe and_t he uct a.re
contlesinedt ot £50 W8 0uE B mpfCe S TEIERBANE P AT pRef S pludes
the dreé@Chroddie) f\ﬁhdiéiln/ v (ﬁﬁd@}&ﬂﬂ@cﬁﬁs 4 Hqaid reietes i 750 A (ABTM/Pa,

Met hod D5708, and residue content is as determ ned by
the cagviesbbadeg. psperam ofisendefoedh piremidug watept elatdeast @1 grams of
residle! zgﬁdat tgtal RHRP}PQ g&ﬂ it of ﬁtligfslt] BrO@Gb'f %rm%om At §éa?901 e of the

cohtacting a cru Feed W one MOt € Cat aryers
catalysto dom@rising oh@br mbmdﬂﬂhls ttload Cohupdrélestht Periodiy dable one or
mor‘groduct mﬁereln t he cru?e product is a_|liquid n1xture

¢oROUES ghepeRrinare piskals g colipe & fdbe B‘?ﬂfﬁﬁ‘r‘q Satlg o pextures
ther&f; dﬁ@lrc%nﬁl)liﬁﬁlg lcoffBLifle BRbitiSnOluch Mat Ae FRESHBHERRLE A total

aci ds,
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

18



10

15

20

25

30

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

organi c acids, or mxtures thereof, the crude feed
W(haﬁﬂismgs%(per gram of crude feed, a vacuum gas BPCT/US2004/042427

("V&O') content of at least 0.1 grans, and a total
Nl/V%tc%ﬁfenﬂ“s a%&é}rhmé‘@B?ASW HASBD5 N, 87 kgdﬁ@&&{ém idlas

salts of organic acids of 0.0001 grans,
detdr&mﬁdko'n‘bSWMh@od&SéDY/sts conpri ses one or nore
| s. um . oftePridlcTabe one or ..
o Bt h o gtk Agnedii af hlaftiSe # PBiF eptilincampising:

contdaﬁng’s Eiu@ ifded kARl She BRmdtk ¥hHIveE tb PRIROSE 4 toMl$roduct that includes

controlling contacting conditions such that the crude

the prudd peadupiawhereimthg crugle preshct igfa liguichmixtustab L) °<éﬁ@r1 0.101 MPa,

s SR 64 T g B e R ) s on
or nadrk Allialife-eath MetdBialtk of bie dhéle digdiSadilis, 6F Bdth@s ﬂ{ékéﬂﬁ' the

in the crude feed, and the crude product has a VGO
crudesfsedhavieg, prneramovicsiderped, yaerwn ganell 6V conpigaiof at least

0.1 %,Ea?lﬂsé é?ﬁ%%)ﬁi} o % 1 o% rh{xetﬁls a@%ﬁ@gﬁr%%@%&%ﬁ%] salts of

orgalik a¢1dsmif ~(B@O0 rpravas,ahd at Rasrehabf telcitlels onpaiséscor@ir dtore
ernn TM I\/bt hod D1318. The jnvention

metaf 88@%”35 gt%ﬁ%?%@? ¢ dbls, e RriTRRTC SORPORIGS GF BB R MoTe

metGRHRInk EbR%in &OMthaeLisfic Fabik L&q%nf‘x%ﬁés meﬁtaf M AL

catal ysts to produce a total product t I nc
contactggcqdatbhns tyuchthartbé erutle procincides ;artqtrahmntans ofalkalgmiethl, and

1 xt 25 0 101.MP d h
i et et R ek S el 865 wreb O o BifccoBiendet ata
methe @ﬁd alRaliHAA7th G ddTBin B&E] ANYEELGAMEABTds & thabrdde 3&dd, Shdlthe

% and at | east one of the catalysts conprises one
crudgr pragics hasea ¥0O eqnignt cbTQm0% oftthe e tend pPEthe ghide feed,
QB RSO TR TP ORI LRSI IR PR, Sl il
metal) dnd alkilinel darth gnetdd ninanéthinglie oNclighniomsids el defearhinet By ASTM
Tgéﬁf} %oduct has a total Ni/V/Fe content of at nost
MetggddHP1%:-he Ni/V/ Fe content of the crude feed, and the ‘
Cr Ul iy ARYE bish VG GRo 3 L0 Raulid ing:
cont eﬁt of thg ?lr%l}}gdg % m%%"“z%%&?gﬁ?g’ﬁ%l Et|’ gor%[é\ﬁqmg
contheting atmdel fdoy VA&TMewbtﬂmd czﬁ)&]&@t's' to produdd 4 MdtaFeragiont thattincludes
IS eter STM Met.hod. D5708. The.il hvent i
the fd BB BB AR PO B S GG RYTA e LS B SHALE0! MPa,
the QP Fde hBGing GRALAGE bNGude febdl ol R/ WIS BorP&iR oPht 10 6. ooooz
catal ysts to produce a total product that includes the

grangs, 3ae 2prefd gententgiet east O hgragisuasl qisrl@dtme qféheapaltalmtﬁ ebmprises
one'& ﬁ’}oll”'é %eﬁis f%om QL%lLﬁmg 6 %f 911% Fwalc 'lﬁ @F §%€f g1 m%rfe CSHIQOBI}dS of one

IS ng one or nore

or nmié ﬁlewltgﬁOmCCoElt@rhﬂS of ciReRYriodr Babid, loa hiixiiree @ickdbfM@iddontrolling
salts of one or nore organic aci ds or m xtures

confepigngesnditions syghdhatthpyeudepiwdiehlian g ot g ronencef sgmost
O‘yféﬁft‘gxe NyWRL t@tht&R Ok Bltcre BLK@hY ¢ f pr@ﬁlﬂ:t has a VGO content of

I'i neear msta In nmetdl salts of organic acids
70-B¥0%abf the &30 Gom&ﬁﬁ)f tl@rcﬂmlae, feenhdwmelhéfc(ﬁ(t) comtentdf ad de@ermined by

t.alys ' : inin or.t
as ol Ba0nena NP fordit s Gt Gmiascbyoks Tdtethod Bs70s.
Tabjiig,; \%ﬁ 98] RS
o Sy CO TRl AR B i
conlahfm&mrud@fqu odihcmear oaratatalystp teprodsara towhprotioctithatgneludes
the ct:rIaSe 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@2a0sops@t ure bel ow 400 0C, and control | i ng cPOI/ESI0HQ2427
condi tions such that the crude product has a total

or lﬁ&@taﬁﬁhnélfearﬁ{ Jﬁ@{a! sdfBloztbne @Pﬂo&' &gérh@ §¢igal fé @ foxfe@ltheré& and

netal salts of organi c aci d
the conde devd having) pealgiranef atude éﬁwd atokdlcomteniaffraﬂkalméta] and alkaline-

t al | t id de f
corlfE A R30S Sl SR aF LB a0y Sk gt one of
catdI}ﬂsItﬁis obtamabRIBY: c8dbintngdd suPpeAMith cﬁfé'o‘i‘?ndré‘ nﬁ%l@frmnr@ﬁumn 6of
by ASTM Met hod D13 18.” The invention also provid

the Retiodhiel Tablepmsduy onatg cqnp@tu@e Oﬁpmmcurcnorecmmis IfIS)n‘n@olumn 6 of the

t cru or,_ nore ca St.s
PerfA AL 3Ppldiel BRaedEd rilte Fiin Bt ol his ol it e
catddyso Yy ttati reduisdr DE tHer dathy P FDUE Blesbifcedfloh 8 bF Fhotd SR €

at 25 0C and 0.101 MPa, the crude feed having, per

conginipg eempqurds af wismperrtire balovid00VICrend eenteniiingfonsgcting
h
conh 33 BT AR LSShSA Byl BTG

- metak irastaf sabtmoCotganie abidefof thwofR@0VOsH the dahte of alkali @etal, and

re corr% Lfnds of one or more netals from Col urm 6 of
alkgling-epsth mistAl.an magtal salts,f gresnie peds inrhe eyde fesdpwheraimeontent of
alkdtBrh&hl 8hd RS SO m@Rdid QER Dds b Lak¥sts (IPéfer ned by
heating the catal yst precursor In the presence ot
ASBHYI Methed 81IB1&r cont ai ni ng conpounds at a tenperature
bel 4OOtOC 1 and cQ nt r ol b i contactin itions
s ucHCRYFIPH2ISE P{tydtes e eted HEROGIGRE & FrUgg Pradis, comprising:

conté@ﬂﬁf@&ru@é @l vTSdne R Yadtt chtifsiitd MobBccPdtR ProdRkt %Qﬁncludes
crude feed, wherein N/V/Fe content is as determ ned

the gipdoerpInaleMhersinsby omde Prasiuchis ednisimidnge ap2bE ded0.401 MPa,
e SLAORTONE e SRl 08 SRR R LB o oo

graras, laad bi legst bangethdicathlyistaug dietainbislt Be eton@Hinide aaifpctb@itl ene or
at 0. 1?1 l\$>al at |l east 0.001 %r ans of hydrocarbons

morgmetAls, fraps ¢ olhgm O dae Beridis Behls. oe se MpgerPrIBOIndE0kens or more

e PR i THE e sl BB o hadiop 5 cqtab

prec®p0r;gd dowhis s theOJ@tah}tst By h&dtinkFia cmlyht prezatser i thapreBence of one

ra ss than ne re .
or g B B i RO BR S G B B R bIoN {0 ok gopfrolling
conf@btiy dhaMiods such thdt lﬂl‘i@crﬁ@é'?x%ﬂhét'h@@a i TWV/PE%Bm%@dP Rfnost

osition: at least O ranms of

90%1@’@”8@ MNi/Yeke thmhﬂmmcfe& mrelraNl/Né%QormanZ lsgasaiﬁt?nmned

eterm ned by ASTM Met hod D5307, and the
byﬁfl\gﬁ\/{ ﬁrg%lr?%z(%\ésj a weight ratio of MCR content to C5

as Hﬂua |11t\&nﬁsn glefpenidest cﬂIdeb@ﬁf@bsﬁm’ﬁhaM? aM:ER crude
content is as determ ned ASTM Met h and C5

compegitien: bleast WHams pEl rysoqpeas Nilihef’dbqsl}ng\@MM dtétrrb@tion
betw el @3 ~CHhg 26fve g‘i b (1’61 g/hﬁdo aplregs\f 'O%%% g?an@&ﬁﬁrt 0C firbons with a

producing a cru I Si°Ng:
boﬂmguaigefchaﬂdbwtadnfbe%n%o I’?ﬁfrﬁd(ﬁiat) aCyas 0901 R @oleast 0001 grams
é)tal (Prodc p i ncl udes
of hydrocarbons with a boiling range distribution between 320 °C and 650 °C at 0.101
MPa; and greater than 0 grams, but less than 0.01 grams of one or more catalysts per gram
of crude product.
The invention also provides a crude composition having, per gram of composition:

at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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t he crude product, wherein the crude product is
condensable at 25 0C and 0. 101 MPa, the crude feed a
woBRsoersent of at | east 0.001 granms per gram PET/UR2004042427
feed, and at | east one of the catalysts is obtainable
resid@¥, aE QAR TbRA SERPIRethoMIT3 09 N1d0he BB FosTEIPha af\{nggﬂt ratio
Cofum 6 of the Periodic Table, one or nore conpounds
of MER snatentto o rasphatierdssontenini@b laasinl .5 volfer¢indIEBrdogtintis as

Tabl Of o1 e eo to oduce a catalyst .
deteginef by S TR DS pim . BRE C bR S B R i Bhnmined by
ASTNMINEMGA DROGLUr sor in the presence of one or nore

sul fur containi ng conpounds at a tenperature bel ow 500

0C;Thgiaveation plsp Pravifles 8 mreilead efgpredising a gnde prodhct, pernprising:
{ { t,. 90% of
conipacf 418 RER 055 5ul BRSO Rl SRRk B0t

the ¢rad@prodadtewhirsi@chdyrudSpiddivetih o6hdod&B: at 25 Paend VEItMPA the
al so provi des a nethod of producing a crude product,

crude st 4 MGy conian rhatlpany 040k grrues pes &Pt srugnEedr anvit deast one
of ﬂfe%gglys%st 8 8"@%‘?"%’? g?lgbi@gl Csrugggﬁ g\g% dpfl}g 3& nldié Ldgsrbie

crude produ
Colwon defi geitegiodic Tbld) GhandnOredinphRads dflv@e or niee freeds @om

MCR _cant ent. qf | east 0.0Q1 grans r gram of crude
Col¥%é,°?%?%g1°é§§ie» Shigres ﬁ&r%% uge e gt Brepype; and
fornfihg eheHafil st %hiﬁfﬁg%é ity TBEAROPAY tBe BiRBRESI ohb ofmore sulfur

range from to 180 A, with at |east 60% of the
contaiming compoveds ¥fa tpopesturabaline 500°€; idzeontioHingidoutactmg

vin e dianeter within 45 A of .the ) an. po
confinieR BORE S ol b Er et or e € SUiTor B MR
contdgi T1tHe ¢rade Rxd AFVEIYBIORE0REABIE as ditemEiasd bR ST Method
contacting conditions such that the crude product has

D4530MCR of at nost 90% of the MOR of the crude feed, -

. wh I R ] ] 0 30. The .
R N I

contpetinggr @miofecd ovithasie bt ore Edtalpmsto frodiké agoaiprodiict that includes
oxygen, as 1(_ilet_er i ned by ASTM Met hod E385; at nost

the gugsparogycinuhespindy ¢ryfe produgids %cer}ﬁem@gle@ 2SNt 94 MPa, the

d4Es MUK dhertt 82313t §.001 8FFnsYer bR FHGud@feed, and at least
~determ ned. bye ASTM et hod %530  Fhe ?ﬁ%‘e‘nt J|1‘Eegn’ Also oone

of thercatal besshagingraymhee siserpistibution withwe mefiarppore gizamstafin a range from

70 ATl s SR it SR pr P B8 B e fitippion
haviggl gg)@fe digsetdetvanin 43kl obthe ARTHAIMRIE afdniefet Mherdin pHRS bize

grans of basic nitrogen, as determ ned by "ASTM

distoimitien ds Idpommingd hyed¥TMoVgthgd Bde 85 fand egnigelling contacting

t ] - andado 0 i td.on
condf 8% BETUAE e Bud P PLAMER i RN 5 RNt Bforoce
feedD@hédreinlMER 8 i€ déteminined BPARTH MigisodeD433@de conposi ti on

havi ng, per gram of conpaosition: at |east 0.001 grans .

of 18§ FffVGFt}OPagS(d@loé’rdﬁ? A &0dp GomBaNtiEhayire. papgram gftcomposition:
ot O e Oy, BeteAted BY ASTNINRAGHESNS: B 0.003
gramsaifisolforf, aMBRerunedbyt ASOMIBletimdHad 20 naxg] at deasehB gedfmsadf residue,

as delztgrzlil%}ledlbys ASIHQ/P Nfet %d‘iﬁ)%g.si 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
we\IhsMobsshod D4530, and wei ght of C5 asphal t enPCT/US2004/042427

deternmi ned by ASTM Met hod D2007. In sonme enbodi ments,
detérﬁﬁnédr%ﬁ)ﬁ%TMrM@ih%Q 3307 G@%he dnFRTRINNBE LA WE B AB& 0.5, as

or nore of the nmethods or conpositions according to
determanddrbpend T ehod Mo6fleed that: (a) has not been

treﬁﬁed | na refinery, diétilled .and/or fractionally ..

ai s 1 peetioPa)sSpraiaehahas reummesiioR =g pe & ghtipbosition:
at |80Y.00 ¥ graBRGf bl urCasibeerm@Rd HIARS B MemoH 184254 9438t @D grams

such conponents per gram of crude feed; (c) conprises

of regidic ead%@rﬁgr}edallnp/éST eBodipi30f; ansditke camp@ﬂiﬂicrmlgavir@mweight
QPO B! SRR BT B i eving

a TAReof a@ntosi 0.5 noherein A Nlissdsidetruinined Byet SEEMEA0d DG6aNEeight of

300 OC at 0.101 MPa, a boiling range distribution
MCReis g deteripedy ARG Midstind 1453, awh Weieht offrnsahalisnes ings

3 ' ' i en 400 0C and 650 OC at 0.101

detéﬁ%‘%@(%%@@%@?@?gwﬁf crude feed, at least: 0.001

gr dnsonke empddincatsh dreinveavibnglsa pbwiiddsnin doattdeation with one or

di stribution below.100 0OC at 0.101 MPa, 0.001 grans of
morﬁf%ﬁ&f’c‘&? BEROTRAPRT IR RCP IS todhgVERian: pEde £ that: (a) has
not B&IIE&RedLA@ r@ﬁle@ﬂ%ﬁ%dgﬁdﬁr ffﬁcﬁ%allly?stillgdg@% h& &ﬁﬁ)oﬂgnts

hydrocarbons having a boiling range-distri I on
havingtagsehon2om@Caknve 43001 e catdedediias MPhast®. D gbmyrod sechof

hydr gcar bons havi,n iling range distributlion .
com bt RS RGN SE R sl (3 eotaPles B opmEBh, OB Gt which have:
a bc@l_i@g’fﬁmgé AR hua6RbAIOWS 00 AT A0 0. 181 DAPA, IadiliidNE8se distribution

di stribution between 400 0C and 650 OC at 0.101 MPa:
between 19895’ Caangt Q0 6 24P 106 MR, @ beilingtrangeatistributiin kptwean 290 °C and

o f . 04:4. .10, e fo
e, (s B P g A
MPM%ald a(@)lhgagmg&cﬁaﬁbmimﬂﬁftweamtlm)dﬁggn\c}f@g@ 90 @10;10( tMPqua) has,
at | east r of total Ni e per gramo
per sm%fa qradgeediaf ?ee%h@m grams pffyroceubpny having 4 beiljag range
i f
A 1 0 DR S BRSNS e
rangsrdisieibetéachetydenhldd °&tand@A8t°Cat 0.191 AviBa, ®F00 esarmdsief Iperocarbons

havilo Aoy e iord Pk SR 2 e $6EE Py B JRbor grams
of h9&RcAboRDA i Osulice ABEESistrPEoR betWRES 30 K@hhdBoRaT 5,101
nmetal salts of one or nore organic acids, or m xtures

MPy, 1586 8101 graays efdndracgdonghaviegs boiding ratigedlig@butionfbetween 400 °C
[ i Qip.andh [ t | t _aQne
wnd§5G30E035) N UL, S GORLLPET, AP Tl fom 03
to 2014 ko V& ok DGt &t EPhgy @Miidiabboilifg peIRDIN@ 1800 1at@D 1 MPa;
or npre _o{( t he net hods or conpositions accordi n? to
(8) qomeprishy Bibkslovrnadiprndiiendy () has ai leass AP Hasiamsiey total Ni/V/Fe
’ I
per GAPYA AIBRT D 2ol UL 0 BT Ehst 00861 bfbR20.05 grams of
sulfiurpee gtano of @hdofepd;di) bessat ldast G 0Mibgrams iof ¥V GO pér grma otﬁﬁrude feed;
nore of the nmethods or conpositions according to the
() bR oAt 8] EFamh et ROAUOPercEghb éz?f«lwﬁa feede (beomEIES GHERD
cont_@ﬁﬁné’lﬁdydi‘@craﬁ’odﬁ@;t @) ¥ & thOeRIQHYESaRaltOb A FBEE brdaliRlacids,

i ncl'udes the crude
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@ 2005a638m of a crude feed C5 asphal t enes contRCI/US2V04/042427
crude feed MCR content is S, a sumof a crude product
C5 RSBhRlchHRaIm&GH) R Thvafdn Ao PreRdR! RAMGbiMHR nGRR ﬁ:ﬂator
is S, and contacting conditions are contro ed 'suc
motefrdtheSnethgdser qpmpositions efcoglingitothe mveiijon, hede deedahatiing

condi tions are controlled such that weight ratio of
obesffile by B Rt i oS B R Vo Bty b i Rermaerude

C 0MMh&Bine @mbobiEndiitd) @& iBVAMWE blsoDroided, AL iALRM wWitlloreor

2.0, or 1.3 to 1.9. In sone enbodi nents, the invention

morg| of sheypeihipdredr, coppogitians argpTdine tai theinyaetiasy, a meatleododf cohtacting a

it [ t.he jnventio a
eruE g S S P RR G B el o UG BTN T e
pro@&s @owhich () crhyeifeeg and gade ptodhcttihbne;a € Msphal@hbs content and
hydr ocar bons; (e) inert gas; and/or (f) mxtures
a MUt 204 3 fsna @&F‘H%rf?%d, Cy pphalippeheqmiont and grude feed MCR
| | 0

confiP 384 SO RBBIE0, Ul 00 oS Syl y
conteat 3¢, fd coatactueg corglitions ared@nireBet sich fthad IS€ iscdt nivst €9% of S;

atal ysts to. produce a total prodyct that, jncludes_the
el (Rt pouertinBRRs ors h Gorallrd Shiet aveight b o4a MCR
confeBNbAHE chde BRRCE DAL Cd RpRiteREs SRt 8EHE @niR lg?(%fms%gﬁriﬁ a range

facility. In sone enbodi nents, the inventio
fromd doded or il 3 todrhi nati on with one or nore of the

met;haods _ar ,c osi ;i ons_according.to the inventiop, a
oo Rone RrPSRERERT BedMiesfibtalsp iride, informdiionivay iter
morelof H BetBadPdrishipobifiohd v cOIIRRELIGE: R eRias h?dl}@géi{ sofiree, in
,h%drogen source and control |ing contacting conditions
whigh; gt hiyHepgen peireaisy @ gaseons; 4b)jursieanss 2hsidelogethans (ddight o
hyd}&grbgﬁé’!gg) L&k gaé; %n%/rc]r é%ﬁlw&sftﬁe%gf& 800 normal cubic
neters gas€ous hydrogen source per cubic neter of
cr ddeoihe eshbodinieatst da imvention aBo @rovidss einabnibitetion with one or
cat.gl ysts; (b) the selected.rate of net hydraqgen .
mOfﬁﬁ% ﬂwén?tEO%S&{tCP&PP%OW%ﬁdw&f@ the igxention; 2 piethod pf sogpcting a
deeednigih oge - t
e B TR GRI™ Atk 4 e R ER M B oruce
produic8whengin thi erudy deedge pondatterkia 4 @ntaetisg rdrerthatris emouedtupddd to an
ff Eédgo%ﬁn upt ake that will cause substantial phase
oUsg@5aPAtPon between the crude feed and the total

pr afl6the ehhbbdiheaBNiRGHvenfioh alsh Provile8 Ch@Fmbata8oR with one or
hydr ogen_uptake is in a range from 1-30 or 1-80 nornal

morg @b the Thethedsr pmpRtipRshceerdingde dreiaveuioncupiethodwhas comprises

: ' ot Li_gui | QGi t
conBAEy LR SO L ENBEL e DR 85
hydidgeh sdurceandadontoBing 20ntactiig donflitRnpauchithdt: @) @& & a0daseous

the gas and/or th ydrogen source is controlled
hydengen fRprecoierthe e1udg feeg &9 10 12BR Bem; P narpal erbig mefess qfigaseous
- i QUi | )
g 00Ed QTR0 A} Syl DR o SUEOR o
(b) thanejectéd oute O rbt Bpdrbgdn umalct it odwttolled &g suryéngd partiel [gesure of

nd/ or the hydrogen urce is . in.a range from1.0-20
the RfocHorpUier EDlHRGTE h B aEer G WD g dhogate Bdngdes
TAN 9f 1es fhafl 0736 Bt RO hydiBEen SHtARUETRS thhf aft aflb@MY SFhydrogen 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 PCTIUS2004/042427
range from 1- 80 or 1-50 normal cubic neters of
he -1
o S G T PR oS e TE b L b P o
at mms]ZO BO% aaparaal presxhreldf%eogasiahéloNtHe\Hyﬂeogen so@ce isafontrbied

crude feed t he cr roduct has a.sul fur content. . .
durfie P Bl G5 OSSR A rng s ot 10590 X otal liguid

f OTkhe aﬁ&ﬂdﬁﬁl @deed shiase g@]rfg@ 1
hoﬁlgfé?%coe%%g&tgo- 1 10% of thg zGO%co%t entgcl)l?/ t he cr:ﬂ‘;(ﬁlgg 103‘0h

andftetabipreésuye offtbe gaviatel/qrrthelysirogeasonrce essm&ua%«aﬁbmﬁ 0-30 MPa (h)

70- 130% or %.,0f the residue.c t,.of the c
a 1w e 55 epdlgr B i seh Bt R ALY e Thhe i QoS tfo% of
the Efﬁﬁite fQAY%G) e ol pré@¥ had a AT bf 71960%3bf BBFTC AWME crfle Rked; (j)
st 10% of the ox%a&en content of the crude feed;

p
hydtrmnowéfe byitierade frad ivatmenshB0 asheint rengefiwml I 8her 4150

normafj%}ls kaI Seoﬁ?d¥(%@%9{Ublc ?lglgé)f}ruge?%ega (?(rgt %rc%b(i}' pr?duct has a

totdl h&/\mam@mént of atnkel90%at Abst Samj oabkabstri@yeaf thb me/aé content
n metal salts of organic acids in the crude fe )
of the

of tiae rude fagd; @ the wendemyeriict kas@ subir somiend oA ¢ &d 89 ﬁvgor &Osl
sy Bgghofioead s e BOaKbuf g8 SRR Y13 o

90-1 M6 vt fedsGOyconfent biethe cande fdedp(h) dic d%ﬁdeBpt@ﬂhct(ms aireh;ﬁiue content
of 781)f g}%g/f 5 fg(? l[‘f(i/é ogslgﬁorgsﬁgele Qegl}/] Ial/L %’F CBZ:%E:%g %tga gru?le product has

an (Bf N EntERSDF ?no-EtA‘N)%f at%osﬂ?@% ﬁ%st 80%MRShos2A%946, Bt at RS 10%
7, at nost 20% or at nost 10% of the TAN of the

- of tb¢ oxiegeh @e@telatmf/tm ctiude &eed Apythefcraia @odwt haswa ®id cogtentiof alkali

to 0,2 r 0.05 t0 0.1. 1n.sa enmbodi ts, the,
metaf o8 fcafifesPiclinb 8 Padital P B R f AR R P ipoliiog, pt most
50%Ddrat flost 1084 GetHeQdateat ofUMNABéthl, NG alREIGR - clirthOnétal, ih@etal salts
[ nventl on, a nmethod that conprises contacting a crude

of qreasec afidhinghrcivde fasde(ad aPayaus of thnerude frefofyringpontacting, is at
leasg)%r;sz;J gﬁ ttl%e&%géfﬁ?ﬁﬁét%ﬁ? aVRed %9 ue ?7\/\% °@%tagﬂz>tos@50°/o Ol ?d?)'sf:S (%%, or

oun ont ent
at ns@st eC%oed th:ervgfmisﬁy oﬁ&@emdecimdmu BAS Cs(9) elmhmadie prodictthhgiin APT

exof 940~ LAy B R GRY BV B! DR ENE ok Rar (| BF CBRemEap has o

TAWa@ﬁ{&P@UW a@frnésh%%fag%sﬁw)s 41 9sE 009 b{ﬁt@ﬂost 10%, of the
onpounds conprises a et al t of a carboxylic acid;

TANG?f thet crhéabed end/ot brppugadiion 009 1o Ofafi t0fgen0 05 0.0 1.
a c %bg&%%}bgﬁgﬁ?rg& %?edi;l:lg {olfqéggtpr%vd@es &ﬂﬁ‘&‘%&ns‘?lhtbm% or

mof e HeMINISconidisRiont Moﬁm@l@lﬁtﬁ@i S1veMIaH, b $®Ehéthat comprises
al kali ne-earth netal salt of carboxylic acid; (e)

conéﬁcrléag erugadeasotito orgiognote Wé’[ab’ﬁ@@ﬁﬂ conxsiljag compatimgisongdjtions to
redlg&?@co%%q]? Rf 81':%1?16 %%2%6% c%g{aﬁlln%%rﬁ%o%dgmcafl%ﬁx(l}% b ?orﬂgﬂt%f

erelrn rses

seldepddwiBanl@o0feeh hemﬁelﬁrldé @ eddablsech thh) the lbeude rpmiﬁlcphazdmaixygen
has a content of non-carboxylic contajnin

congeib phifiaest 89 7ot th%@fygg@ﬁ}grgmtpﬁ thecapdeateed; dg) a1 16a5¢ one compound
of tg? glg%ﬁlf gé’é fﬂéﬁhgg?ﬁg@;r@ g&ﬂﬂgsrﬁag %g?é%é‘lhrkgﬁ c()))T(Q chI'ESxyhc acid;

(c) etdngshbme crgnpmqu@tﬁ tiebsorpamid breygen udﬁamﬂ@obompogndﬁatomprfsemm
alkz&r{ﬁrJl r%lgttap s(:"arlltI (g:f aac%lrtgoxgl ic ac1g (d?atqeas lorllecco%%]otu%ld r(]>|f ![]’1% orge?mg é))gygen

containing compounds comprises an alkaline-earth metal salt of a carboxylic acid; () 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®3dr conpositions according to the i nverCT/UB2008042427
nmet hod that conprises contacting a crude feed with one
oo e A I e e YT ot n s ¢ Bk metal sl of
a carbaxglic taeldpwh@rbnnrtbe fnetdl oovepriseg onent aotd mgtaktfram Cebumm 12 of the
onditions. are .

Periogit T L0 s GRSk Rrdiudinas f foui of AR ichitae iiapisining peganic
comp%uﬁas el flosB0A 6f 1RWBhtehf Ghoh ARG RS @oxﬁ@iﬁh%%%aﬁﬁ!c

enperature; (b) the crude feed is Contacted w
conmdndﬁgl@rthg@ruée feed sandtoy dg o deasuprteal he oxpien contaiaing domgrounds
at a nd hydr egen uptake condition,, and the. . .
in 0¥ orfat BER eI} RESThaBRIE SR b haRtoiafs &0tByining guganic
oxygéhg)&nﬂ)@mg than the tenperature of the second uptake

condition; (c) the crude feed is contacted with at

| edapomgembpdingats; tednyation also aravidest inteompinagionvath one or

I er at ur
moie B IR0 GIBhBGHIB: Ao RBAEINE IERE, Sty B pmprises
confalcﬁﬁg a caxit &adiwith drenpenat daalyss i@ whiahs (a) Zﬁkocrﬁ& feod8Y contacted
.than the se}%ond cont act.i n%ﬁ% nper at ur e; hydr ogen
withyaidesss opppidharaalyespl &bt brmreaingolouyd ‘PWWQHL‘% gbassecond
tompEra 308 UR oL 10O AS bl e B HidS ERMAGH Qlhacting
temperetireljstan keast 38t°d ]ea&t than plor secanl awhtdcting mmraamed(b) the crude
is contacted. with a first

feed 1 G0 RGEE0 Attt ot et Bfipach fikegoniiie apd fén b geoond

hydf¥en upRkE corhiticabad #etterhPri®readY tho hitd: ﬁhtaﬁé ékqﬁltﬂfnqg Hﬂ%ast 30
and erein the initial crude product has a TAN

°C lppist thondhegempereturanpf the sedead upiale conskition; ai@cth@cmda&pdnfg :

conflyphl ALl 0 IS AR R et s

secdhdte@dpdrAire fan@them@ﬁtacﬁxﬁé’/c@iﬂlttdﬂ@ aMHn&f)llé&ﬁlch il tR first
crude product; (g) contacting is perforned in a

conige g EPBREITE it manst 2Qth)C kasver shapithgysqeaneh eqrtantin deriperatiire; (d)
f
o B e RS Sl BRI Sl i

conieoimgend vhetobnlabtang)amlduronmeealsnato@hyﬂé&mch Jtl)at dieecrade feed

re of the cat sts i s anadi st and th
upt Py I B Ort O o e A AThE PO Foogs BOyacisd with a
firsttang s%&@%ﬁféﬁlspfan@ cw%tﬁg%@t&%lﬁ&eefeéal Q&fﬂle %@ét ch@lyst forms an
contact with the vanadi um catal yst; (k) dr og er?,

lnltlg]e‘ﬁédfapl@du@{ and whereinithe laltxahmyée pm@lmtlhaz@ w nﬁat mQEb |96% of
G A G e S R

catag@nfomts a@rwletplodidt, add wthenadhe caldRlprsduct Rad ATEBARTEIERGE 90%
gas, and at | east aportion of the generated

of th?y“af?%é ihe iaRial eryde e&dvﬁe t(g}@née@ﬁag 15 rerormeding gerked bed
reacty féhg ?F%tﬁ&%rﬁg%: Belrf&ﬁ'fed Elﬁ% B?(? 1%%&0 tl[?e g}’uﬁe feed is

'S cou he cr

contheted wathchnandlitionalafatal yze s@@éqareﬁt tectohmdfwgle thie o(nﬁ')or hioee catalysts
crude feﬁﬁgél s contacted with a vanadi um catal yst at

() ope PEMOFLOIRT catelyEs ésr?d"aéla@é‘%‘i?éﬁ%ﬁty"n heterade faeti ppiAgipd with
an agé‘ltﬂ@hé/l%tataﬂlst f tﬁ@ leﬁf{g ﬁg@fb H@r?&i']ou%dstl]lﬁgkgu&ﬁ 05 AGHth A Yith the
ed suc at t

conditions are ¢ ntro rst
van&demm entatyst; €k)i lydedgeh éogne e dCalraten a tdnaa fitohel-2@ @ormal cubic

metecrg ﬁ?ra%ﬁclr%ete{ élfggrugé/ gec? %B%ygg)?gerll s gbnorate ' u%ng ltJ}{el c%%tactlng, 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
W b@sacdst i onal catal yst uptakes at |east a poPCT/US2004/042427
t he generated hydrogen; and/or (o) the crude feed is
porHPSEQY g@ﬁérate& BPEBELE qnamfef&oﬂfaceggé&quﬁmk aft i dtroftbd such
a secon erature, and the contacting con
thatar ffowe ofithecgab MnsaLdmcﬁcbraﬁlat keosmeotodhd ﬁolw(elf ﬂtewmda fsedahnd a
the i.nv i on al so

nmbodi
flov, B sBBorefe By PR AT DI G Tean & cohieisavar & pgdiin Catalyst

at a&'ﬁ&tﬂ@;ﬁﬁex@fur& RPQBEdJueitsy WRE ah diMGoh catapyst eﬁ\ées@&drfﬂr’cem erature
met hod” t hat conprises contacting a crude feed wth

anddhe m.@tmatcamjagms are cquitadled sue) thatibe Gest aslnmatu@ 1aat least 30°C

G R e B g
crudfie8@is dasaﬁmalvmn Axiddeional cAABStUaRIShE Bi&Bhg coRitibfeare
catal yst is a supported catal yst and the support is

conspllest sich that thepddimaletal vt uhiakes®dgnst spertion obddigenantatl
oSy 0 681 oS0 00158 A R SRR Gty

a seb@ﬁisﬁenlpeﬂltlﬂé etdd&h@@dnﬁc}ﬁﬁg 8onditiais dr@&ﬁitroﬂe& syhahat the second

2

and/ or Ieast one of the catalysts is in a fixed

temB%ratué‘i”Ssqt Cn the crude feed. In sone
entlﬁ@bﬁrl%réhﬁrod té ﬁ}éQH\@én?iBn%ls%g)r%Qéé' o m 1ﬁht10n with one or
conbi nation W th 6ne or nore o

more @tﬁﬁwneﬂlod&oramumodutmgs dagotdie torthemvemmn a mﬁtdnlcttiattdaaipnses

confiEfiBy o EF0e S Tkt aSib st oA (e SLii s paworted
catalt ahd/fle s@ppckt UthprisBRAIaitA LB ShlicBRMrhing, tRHRBR &:8dk,

catal yst or bul k nmetal cat alyst: (a) conprises one Or
zircp@ive gredamagheBwmn Ozidgnersmbtures tieraofidb Pde |cata1y@t iFathpported

cata%!olf afd th gg{@t?%g%?)ﬁo%ggg?{hg h@fg%ﬁl’t E:recgg%)tmasgﬁs Yt ae(ghtlonal catalyst

thatthlagbmlfhea( tgattrbst,a ta@pergfum&fve%t)aﬁxﬁﬁbx toafulfh82dion; (d) a life of
0.0001 grans, from 0.0001-0.6 grans, or from 0.001-0. 3
at legptang obfihe etplySt ismbleastifet ¥as: adin(Dat lpspisons of thegratalyrés is in a
nore conpounds of one or nore
ﬁxeﬁggggblﬁgﬁq@mﬁ% le of the Periodic Table, or
m At woms enthedimadys, (he)incmhpn ake providespin combénatieh atith one or

TSR TR R T N .

confab@ndeEiuad !fé’ed%ﬁ?ﬂ @ne Rmdtk E&tﬁfy@% éth@arsﬁ&fe’ of tHh caEQPRGd ses
one or nore netals from Colurms 7-10 of the Periodic

suppratsdeatabse ooz bl m@etai(m@b@h@tsi the sepported catalyst arbuld metal

cataI}ﬁ e)oc(gon"l[i?rngs %%‘elcg)r IBorF: rrb rr8i;no R Tagtl% qf?lbéi#grlodlc ”Faﬁ:)le one
or nfbr® 08 pSurlg LA bBe G mbreAhklald fr%ngCalﬁﬁln@f’j 1008 ’hOPeriBdiETable, or
netals from Colums 7-10 of the Periodic Table, one or

mixessetherses s, wT eemeobratatpyteatieastd Q04T samsorami 09100
grarﬁg of Iﬁ%nP 6002813 o%réﬁp b€ on@br %)a{ﬁ'sf% HAEGR &ﬁ Eﬁgﬁrg‘_ GSf- 09 ofi tll%% Periodic

mpri ses one rom
Tab]%eona)oh mor'Eabhq),ouﬂxiB&)f@he obmeremefiUis Cofundiies- 00 ofﬂ!hé ®eriodic
Ffftalsfro Iugm556of the Periodi ¢ Tabl e,
Tablg; Q% mdures Hsreads (©) ¢yprEsshrG YaorsTectgs fopy Golisng 610 of the

PeribdieMabRl Hﬁg‘?lﬁn&fe opoffls'?8he P;r ﬁ'x?keemet%ﬁﬁo?rﬁn C@R{r)@ 5510 of the

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

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

of the Periodic Table, or mixtures thereof; () has, per gram of catalyst, from 0.0001-0.6
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Periodic Table, or m xtures thereof; (h) has, per gram
of catalyst, at |east 0.0001 grans, from 0.0001-0.6
w@e@s®e3980 001- 0. 3 granms, 0.005-0.1 granms, or OPOLUS2008042427
grans of: one or nore netals from Colum 5 of the
I 1k
grafﬁ% o'r @Cqu roo?}]g%%lsuﬁ&%&gfrﬁ?ﬁ gne%gglﬁ‘ggfg&luﬂ%F oneg &{théTpérﬁ)dlc
Tahha mamemdrh eorepdyndg o} owsorrpnérs @setals &oor Colomes ﬁelt()abfsthe Periodic

from Co| u 6 0 he Periodic Table, one or re
Tat SR BE R iaie (BROmBREes Be B £ GioBf e oBuBEs $fief the
Perf2Rlid DaH1E; olRR Enor® Eorihoinds 65 odd W BOE mdthi) ﬁBﬁﬁColHﬁ{nS GLABT the
of catalyst from 0.0001-0.6 grans, 0.001- gr ans,
Per@dipBatde,or gmlames thergafs m)@srr@rlacrsaomfor omge nmtahafremmlmms 5of
Tabl e, one

the PR TaLIED e by PRl AR, BrCBFafd® bt o e

Perfodlid D4tile, oT@bkﬁlreﬁhelﬁbf((}Qﬂﬁ§ f’eh 8F806f catdyst, @ 19aEH (B OG0 100 8ms,
or more nmetals from Col urm 10 of the Periodic Tabl e,

frorg QDM -Gvp Eaniesy A9 2i8ms o R0HP. 1respres.ias 04)1<0.6§ grams of: one or
P
oI oy BEOLIAAATANE, oo/ TS bR b o

metalstBdm CoBurgin 40 tief Perodiz 'Dilblenbf mixteies tigerdof o) cﬁﬁhpiﬁi@s 3k or
npounds of one or

of the Periodic Qne or nore co
morgdpelalydtom §0?‘1"8hg Qgﬂ’ﬁrﬁ"?“? c deblep@nemergicenpaids of gpe or more
metltdth EDIRE 6 SPihe I(e'i%dféef%fé SERiMAREHADr: (?)n‘% s Per'THLT of

conpounds of vanadi um or m xtures thereof
catadyatplros s000il ek@ kranone.00t-0rogrems,dhfifu6ud grahs, nmk(eog grms of

onerg(s)l%%rﬁ ﬁ%&élgﬁ%ﬁg‘gg@o% Cﬁﬁ?ﬁ%r?ﬂ%@%f? %lrc}élgp(r) Ir‘]I)(%E)%) ([,onrlrlto)oru%ds of one
or B ERhdtSE FrotPCYREARNGIHT the PEridtic 'TQI‘SIQ &Qﬁ]’&%&dtﬁe@gf (k) comprises
nol ybdenum or m xtures thereof 1(%1 has, per gram of
oneagrg srctals from Golomn- 19, of the Bariodin Table wne o0mSre)comppuadsof one
denum
o s AU BRI AT S PR LSS RRIONE 1) B, e

gramaifeatahds fiofin 0.0005-0&gra@s o BO LOSSerhfe 6L @he of fbrd@stals from
per rognhof catal yst, from 0.001-0.3 grans of:
Coltl{ﬁlﬁdgk e Beriodig Tahle.one OR BIOFesPIaRMBEY Alene 5mare metale§om

Colhﬁgrl%cgf thd ParidQPANLS e(ﬁ nfifar de% thdlBe(e (rﬁ%&ﬁllnﬁles%% ?zgﬂa tur m’Eﬂe or

he Periodi c Tabl e and one of
moI@@IoumoundI}s affvahiuReor roditwesTthbteof; (Whameprised hieketpdiseror more
lum 6 netal is

t.h
comepigtShisT. o BRI EEs (0 eTaH SRR B h Oy Feppounds of
cob&le)] d#ﬁ?ﬂxﬁ@eﬁhe&ﬁﬁ (}E}Qﬂ'ohﬁgﬂsé‘s ﬁ@@b@enuﬁf‘ &nlbr %f&&@gﬁ?gﬂ?ﬁ

of one or nore elenents from Col uim 15 of the
molyhgnam, eF mixtrragiteeseath@ ad, pey gaymrﬁmtab@t, fpmafr0681-0.3 grams or

(Y fro 006 rans._o one o )
tronf PiREHE L e e o R B PRemBlyan B Pl cgmitures
thero®f; €r) compassadsn@tenpore 61 mdSIE lcBmPbeHtR I Surdgk@ef) fe@hitfiRes thereof:

150f the Periodic Table, or m xtures ther eof

(5) T orss1esrmn oF caplstofromd} @010 Asermel: amgpmw@n oF more Bingsten
f
confBothdt, 6P mibliffes Mleredeh Wi BEs SR ord AR C ARG of the

Periodis ”@kamdofnetdn @ice aletadd ﬁlﬂnpﬂiﬂurgn dtodthedrtialliy Sltablel Wherein the
tion also provides, in

sone e nts, the i )
molgHAEP RSP PP OGRRIaIgP Ml B A THER B dHoBRIb terg: (1) comprises
one $PRRAS a@meﬁ@ R56 @HRII1 OF thiPeli LTI b By RS Oftnflunds of
formng a catal yst conprising conbining a suppor b0
one onhg0e¢ elaments dsnaColunm fi)@ﬁthaPsmpr@TalﬂﬂBﬂMMtures 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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- least 48Q)

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 least 400 0C, BEIUS2004/042427
further conprising: (a) conbining the support/ et al
of i BLiific Wabld, ¥ RkubOHERLM @ Eﬁésﬁ)ﬁonﬁ%e%ttﬁ&g'c Bpbiifis of
paste; (b) obtaining theta a heat treati P]
phogphoriis @r mlx‘alrttséhgeo%(x)ﬂ@s of magt 0| bgstns@a@ elpb&aluariod per gram of

c). sulfur ng,t he, cat al sonme enbodi nents, the
catfigo iy oA 10 & Bt S st BB ot e o] BAtel
NOr | Rfne é?ﬁodﬂﬁh&ﬁ@' ShOInveRIROEid proMRlef ¢ B6HbRGSOwith Sne or
i nvention, a net hod t hat conprises contacting a crude

moreeaf dhevinethogdh er epmpasitions aeearging &0 theinvaition a methpab p&forming a

R BB 5 i S Bt o
mixt@e@sh&@infthe slippoeia®inpliés hetaaturhiadsdnd 26k theatiab tHeQH&B alumina
230 A, at least 300 A, at nost 230 A at nost 500 A

suppprtineta] mixhie 2t srmpoerur of At leash 404 36,and forsher zomprising: ()
con?og asgﬁg O@pg%ﬁﬂlﬁéﬁ%l?ﬂ}r@ %}chﬁ’gaQeﬁ‘ Dot egasﬁeo %n@extglpd)lrég tthe paste;

numnber o
(b) dbmnmghew dlimiimady héat t85atidg ahnrmﬁéﬁat/h. temberahige ﬂeﬁllaamt 800 °C;

d%? net er . éacg a surface area of at |east 60 n2/g,
and/gr (¢ 1552tho cAtalust. | east 100 n2/g, at |east 120n2/ g,

eRdile chtiakhéhts, he n@@r?tionza@ o{fj@(/lﬁfs cﬁﬁ 1h§tﬂﬁltw1%h2$né%r

/g and/or (d) a total volune e pores o
momof Itecametho dS ocennhppsitians hemsding todthe mtl\/egtlolata rthethsd that d:bmprlses

] or east 0.7 cm nbodi nent s
confafli cBiedrech FEF bor trmS it i A (TR S sgibution of a
leaéﬁBﬁ@oDﬂletcBﬁl}fthé@d@) DecaRARPRR dihBSr SCAWM] FUAL & 152{%? 90 A, at
i nve a method that conprises contacting a crud
g«;vra lsa$ 280 o, ahsps 230 @tni?%eﬁ 308 tAalat e8!, 230 veh imolst 500 A, or

in arQﬁ?%e &B%trso(&) %o%of%rA%ez% & “A“ié% 259 A 15 §8:500 4, 230-500 A; or

ca-al'um na, tani Um oxi Zireoni umo
60-3A &) unieasti 60€s ofthe PotXtriuhe®r bflptrr&ﬂlﬁave anbrOdiageRl Witin 45 A,

b arma al.um na and/or delta al um na; ,(c)
35 f? pgj Ilgfiame PnPapYpnStert(c) easiace atsa gf aiigashp0 géﬁamt least
90 1ﬁ¥/g NtMést {6 mP m :at l@a‘gf 13 ﬁﬂ%oét fléégﬁpﬂfﬁlz/ al léa'éﬁfdo 192/5;:? or at least

grams or at le etaaumna,
220qutgyrandés (d) mml arblmmermf allngmhmpcaés.mﬂ ahdgastdeB tm /gl atm:aaao 4

ereof (f) has at nost 0.1
Cmg&@ﬁ%a%fdjg}”&@ %fl ?) §ram of support. In sone
entygdbarnsbodirh@td, ‘iﬁéﬁﬁ%&i&m@hs%?r&ﬁ@é’s‘ ﬁf—‘&mﬂlﬁa‘tmn with one or
conbi nati on with one or more of the hethods or

mow&ﬁﬁ&mﬂh@ﬁ%oramnnogmﬁgs #esordieg forfhe itvertinn, a methosdhatromprises
t
N e T

con@mmmmutm elhﬁMF?iﬂQﬁIahQﬂﬂﬁ@ rtﬁtéﬂnﬁ@l 3, gir@dnitith PRide AmMbloriei@m
vanadi.um cat al yst has a_ pore size distribution With a

OXiqfp BF BRKIBESS éh"d‘Fan%’(dé?r Zé?llfﬁi (b) gerBPriTY gﬂnm{aca)lurewd/gééelta
g 9 VIS8 B S ARTLCRLATR Bl o DRG0 oo
gralﬁrocﬁ suppoirt anlesst Of3 dgrivas Peati leabt 0. S@aﬁrhﬁof tt_hétamuthllﬂﬁ §3€e) comprises

reof and/ o d er gram of cat al yst
oot G G At e o HaTGhe, SN Wi S TPawe direnti(fphas a
mosPD. ltéiﬁmﬁ’%fh@%ﬁluﬁﬁﬁligemg%}ﬁo%%;ﬁﬁﬁe conpounds of one or

nore netal s from Co e Periodic
In some embodiments, the invention also provides, in combination with one or

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

(a) has a pore size distribution with a median pore diameter of at least 60 A; (b) comprises
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Tabl e, or m xtures thereof. In sonme enbodi nents, the
i nvention also provides, in conbination with one or
wor0s/06f93@ he net hods or conpositions accor di ngPCDUS1004/042427
i nvention, a crude product that has: (a) a TAN from at
r f
a SLB%%H Be %lépﬂcfrpé'ﬂngpr%?;g ntglgtta(ﬁhﬁ%lgg Oeglg‘ tger g&nglﬂ%fnp%agaelyﬁ hal & nge size
d1sm®t1’adm witha Ia¢dmi pore-disnatér afet beast G0nAirfe) edmprises en@dSr more

melG5on s Grane e oA T Shaal BRN Firtne il Blpof more

meRRHQH Colims 6AHRY PdridaAi: Pabll, 3 Enix s the@sst; st (@) Qéls per gram
grans, of at |east one of t he cat al ¥sts per gram of
T

of qatalivié, ahleseli6 001 gramsifeonsrs eiraEtals pmﬂ&qlnmerﬁtqfdhc Béringlic
ovi de na f
Tl A ey SRRy B kbt afgs o TR bR Rertodic
Tal@r dixfilssaheebal i netal salts of one or nore organic
aci ds, one or_nore alkaline-earth netal salts_ of one
m@e&x@mﬁ@elﬁwb% Inveptiqn alsqpreyideh ép eembinatiqqhyik one or
[ .

m0£eaecf tﬁémmegga%o ass JL?#]E &gﬁ@é&@% b%m{ae ggé aogﬁgdégépofhﬁ% that has:
(a) alTkaN froer &andsh Ortefrahs0.061 welyhieom MOdrio O, of fiom 0.05 SAWTE; (b) at

mogﬁ?@ﬂ%@? E%‘ﬂ?inw Ie,]%\él? g}fel aﬁoqngl ail?ah‘?arﬁ %glhlgg}%%sm Gyetal salts of organic

t
B B R O N VT R BB crude

produdtadndéir(d} grepieothan @ gramsgtbak less thdn Ot01tgnats, iofiet kel smaof the
de product hod further conprising: (a)
cat%%#% ?‘}pg@ntoﬁgf@ﬁ%%&m% oduct with a crude that is the
sankg LmetnddiBadts fth@mveMeorcdlsdsol R it BorhBihilich Wik Bsk or
sui table for transporting; é\b) conbi ning the crude

moygr Fdhe methodhoncampaseians gecarding fethe apventen, ¢ing P meng alkali metal

salt% rog g%é n@ﬁ[{l&{eac 'F?rlfl? Igtgg%, 3 1% ?f gpgece%ikﬁﬂg e%}n{h &%?Al%alfts (%f one or more

onat
orgpiio deids,; or afidfupes thekeof maxzmclo ray atienst hie of nlmzlalkﬂr o@dtadd is lithium,
into one ar nore djistillate fractions, duci ng
Sodiyng, {8 PSSy ﬁnf/are@ £t lsast ape phthealiglipe- S@P't lwsta s 1S magnesium or
caldbdti!l ate fractions. In some enbodi ments, the
I nvention al so provides, in conbination with one or
nor ke sofnetdméaqalunbmash@mvcmiqmcﬁm pmwslesamu:mrdbmglcmwtth ene or

ok BgafogtRB e 5 83 EETBBI) e e

con@dctill BAnRRIfedl With @Be wﬁeferdatal&d@a toqﬁmcb 898stalistblidet that includes
alumna in the su (c) has at nost 0.1 grans of

a crafifpp@_daptukhermetb@d m%ﬁp@lylﬁ&; dmxcompining the caudsqrredust »eth a
crugj%%ltaﬁskﬁ? %a%# o &1&&%&@9&?& grﬁc[kf‘e fe%ﬁ ?On%ih% Qt]:ler?}it s[ullltggl%tfor

pore vol u e pore

trarSp@€ingj ®b bdnhbmmmheﬁnﬁve pkehst with 3 c@.rdeV@t@artha&axhe aﬁdlfferent
0.7 cnB/ %@é(t has a surface area of at | east 60
Q

frmarth%@mﬂ% THpg Blend gyitablener rrgfégle@mm&lew)ér%mt@g the
crud AL AT (@) A PhalEnC e RIpal ER et ingt (e

fradtioas Red postiucingatrnsportatiomifud diroasattlbeat @af of thddistidatp factanms.

one, or nor tals from Col u 5 of the Per.iodic .
Tabions fabsEis the MR o PTEREe i1 R tnFianayich one or
motd FhEREHEEs 8r AmpdifidRs htRMifg IRk SaveRfiodNashHbdited 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/0&Bumm 5 nmetal s, one or nore Col utm 5 nePEl/US2004/042427
conmpounds, or mxtures thereof; (j) conprises one or
of afﬁ’éa@t IRf A % &@lvai‘neeofotBn% s Bk :ﬁgfe sJeacﬁégPut?&F%f at least
of _nore co one or re netals from
0.3 cam3tgm aPkeastddT cm%gb(f@ham surfage aree of atesst 60 m(kor dndm,st 90 m%/g;

B o Bl S P s B GFpormor

confouBE 6f §zl 04 iorb niERA1R o RPOBIREIG S 1008F thi PéﬂH&@T&ﬁl@ r# Mixtures
1 COI’TprI ses vanadi um one or nore corrpoun s of

themaf; ah) comprises oiexomers mefelsdisim C@hﬁ)mnb nfaﬂm Pesodic Table, one or

mof ol BR PR gy TR PRSP At B P Bhorfgr apitres

theeB D WAL e brabl 0 Ast, BEm IU.00001086 glah R FHom 00D1-0.3 grams of:
conpri ses cobalt, one or nore con?ounds of cobalt, or

onerfirpQre &o1urhe P @esstals.ong/asimqre Cobmmp? Mmegal cpmpRands, errixgires
theﬂéBn%gB SH;@?H&O'@] o nﬂc&/réﬁ!tag% ﬁ; Sﬁ%&i%@%ﬁaﬁ ftHEﬁ%?Jdlc TI018 UE or

moohipvahdsst otieton ntre nitalsfrod Cluhh@ dfehdPettodis Table or mixtures
conposi tions accarding to the invention, a crud

theregsllhas; o gram el cetal}vsth £rome0.GON-Q,p ggamieysiron 0. 09& %gtams of:

one by norg ol o yetla ne RS Coflmin o bttal Hpollit, uAhp
theimof (ﬁl)lcmmrls@ngtaadium, ohdot nore doatpoeeds cﬁ&aﬂﬁmmdoﬂﬁﬁuﬁé‘s

h at .2@}01 MPa; ast 0. 001 gr.ams, at I(ffa ](3) 005 .
thergph & CHPPLSES ralybdR I Off SO PAPBEH GBAOFPR- gr mixures
thel*é@f ; I(Sh)"&)nﬁﬁﬁ@@tu‘ﬁg&taﬁ | fetor %r@ @6 d26PrREstaN Gr 32GuRs thereof:

MPa; and at | east grans of hydrocarbons

- (0) V\@mhrl%@s lsobdli, ege pamgee @nrquumdmﬁ Qﬂbam\mahlr@zbe@@f andfor (p)

50 0C 0.101 east 0. 0005 anms of
(&) SBS nlﬁg%lf %Ibe eO rre Cg{n&vr(#l%(rs O? 0{ )ﬁtureéglj I‘%(gg per
g r allilil s@ﬁe&@fﬁ@dﬁhéﬂt@ Rhe ﬁivehtﬁﬁﬁdlso%r@ﬁﬂeg iR eEnBihatddn Wlashe or
0.01 grans of total nitrogen; and/or (e) has at nost
mory QDB HPERRT GIRASTEINS AFRENS fnile JasaHPR M Gede @mpesision that:
odi n
o SR PN Pl SRS RPN of RE LA 0 o o
commhmdsatdeastﬁ) 60 b gran oethydocarbdnsnyith @ Holdeng ran@"dlstﬂbuncm

G SR D 8 e OO S FARTLLELS, o
leaﬁ osh fgrQHE bPRy b ddibd ReyiEA bGng Hn%e disaimiigh b@tfweeﬁ‘Q6O °C and 320

| east” 180 A,~ at nost 500 A, and/or in a range from
°C g0 IHOMR; gGx lepst (N0 2QIE3G hﬁdroea;r)aommlﬂaa breding mal]rg@r e

distph@t@?t ffe Yvecl;ﬂJ O JC? CI g%f A at. WQIM iﬁ Zeast (? 8(%95 grams of
basiéirfifr6ded et gfanhaﬁlctdi]ﬁpc%ﬁﬁfne(cg |ha§®t319§raﬂd dﬂ'Uofhp@gltl&a aBfeadt 0.001

or 25 A of the nedian pore dianeter; (c) has a 'surface
gramyp ehatdeashP.Ofl @aarms ebtaipitepeentandiosée) hes ot mogid).00905 grams of total

mclle‘? Qﬁ& Vﬁ%ﬁllﬂ@é@r Sgerglﬂ)qf%igﬂiﬁ{)guﬁ&? a support; and the

port conp Si'lica, S|I|ca al um na,

t i tlambmmemhodgnem rlecoimiveritiopval depro vivey) @t dnmbinatichewith one or
Iizﬁe;)g_l ite, and/or mxtures thereof; (e) conprises one or
morgit gheymethpds o1 GomRositionn acasrding irthe Heepkion. g@rederampesition that

incl3fés dHe f :
o 0 50, VR B O LA 90
disttibetieowith (He)mechmrppmsehammer cEf[ atiiemse] $tef adtsmost 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@e005068980 Tabl e, or m xtures thereof; (g) has,PQOERUSIHDEM2427

of catalyst, at |east 0.0001 grans of: one or nore
porCRla{PRervitih @5 %, 3878 £75TRbEHER A ﬁrgﬁfaﬁ{etéf?@zg%‘ %js?uface

or mxtures thereof; (h) _conprises one or nore tals
ared oDanl@st WhmE/godt ledse 1 2emi*feddat Tedst 220 mfe; @) compsses a support;

C ounds of one .or.nore netals.from Col.um 6 of. the .
andgg MPE CPRTEES opmip, bl R ! A yRINa HMLONIAR Firgghiy oxide,
ma%?si%ﬁ{ S48 1zedlite] /ABr RixARES theFeB IR e omRREs S St metals from

lum 6 nmetals, one or nore Columm 6 netal conpounds,
ColgmngiSxit0eighe Perdedio Tablej gnecmpre sempoursls of one pemnrstmdtals form

from . of. Periodi c Tabl e, .one or nore
ol i B Pailie roey & BHkP hPRoF BB taRsPisror s metals
froerdl@eh & ofalkd Beriddlic Tablé,Wne%r tves esthpoudds bPbnd #more metals from
conpri ses_one_or nore elenents from Col um 15 of

Columa. Srefithe Bedodia iable, eraixgyresiherobdghlasnper BAm @ eatalyst, at least
f Per adi
008 B SR BT RS Sl P R, LR B eorfouncs,

or thixamestherzof;i(h) errhmikesond sr mbretrhetals froam Colmm@yf the Periodic
onbi ned with featurfs from ot her. enbodi nents of the

Tah?fh VERPT BIRre IRPQUndF AT ane granergracials fiom GalimandeithaBagodic

Tabt¥, of x.t E@eéQHérEE r"(i)e'mn% &%l? ﬁgamf Qelyiaf ﬁﬁgt P06 %?arﬁg e or

any o ot he nts. In further enbodi nents,
moierCrdempréadetatss oz & mdiedlalainh @ etalawynpoindd) er metthed shereof; (j)

R R S St S R A
co A6 GfEdHeSor AT s fo 8T €b1amnBe! JEh B PTASRY Philtikes

W NGS Advant ages of the present invention wll
thetgel end/ onfp #pBprisesoonetng seors klemeats fram Codunar 15 of the Petiedic Table,

' ] il ed criptd apd.
one EPERL koBbo bR o it SRR OB B R RGN At PR Pt
or dlixtiBestheebemati ¢ of an enbodi ment of a contacting

system_ FIGS. 2A and, 2B are schemati ¢cs of enbodi nents

of Bdnithetemhpdupents featines frophipecidie cmbodpitaet the givention may
be oMMfited P fealte RIMIhA DA émg%f:tﬁe e RHR0 A JFRRAmpIRf

contacting systens that 1 nclude three contacting
featpmndom Bhé3mHBodiment afthe mekenitorhapbe esrhbidedravith fedturas from any

eparation.zone in conbination with a contacting
Oft@i/gtﬁ%ﬁﬁm@d(‘ine%tsi s a schematic of an enbodi nent of a

bl eRdiABer28R diferQ ERIRHrb AR tMrE Bb@inaerét@%lywt&%ﬁ&ﬁms and

FIG 6 is a schematic of an enbodi nent of a
systemitdesratbedhesin.a separati on zone, a

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

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

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

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

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

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

tabul ati on of representative properties of crude feed
war@so639d@ product for an enbodi ment of cont acPCTYS100€042427

crude feed with three catalysts. FIG 8 is a graphical

rep t

e R R R P
inctude tireeldentddteg Z0meh one or nore catalysts. FIG 9 is a

tab tion of representati,ve praperties of crude feed )

IR Pl i ool e P KB AR L SR siten with o
corﬁgéﬁﬁg s?ﬁ@rﬁ. wth two catalysts. FIG 10 is another

tabulati on of representative properties of crude feed

andFEF.idie apseleinaitc dfen earbodimherd iofre iendingone atdnrigndtion with a
ngrl{.de fszed with two catalysts. FIG 11 is a tabulation
CORSFCURE §%8°Feed and crude products for enbodi ments of

CONFREG 99 sehatfiaid demen¥oliindi@ of adbhmbBhas oLatepkdtSibn zone, a
systenms. FIG 12 is a graphical representation of

confacying gesten. andalelepdivggens versus run tinme for
€ rrbg%n;‘al? b3 é?tgogxtrgfggéﬂtege%%aﬁﬁlggggﬂe% of \Mutdg fée%%rnd aclzrude product

di fTerent ca IS a graphrc

for be prudsditiait b tomictingtthdyrddoged wifi thke daalwetsude feeds
versus run tine for enbodi nents, of contacting crude
f ecHO\§ I8 3 Franivca)rerrescaisiion af wrightedaysrageRed femperaiue versus

lengt)tlgff?ﬁlﬂfog%h S fRIGRER LRES R e‘d’i@gljfugé' ?eeg%{h ! 'or more catalysts.

pressed I n wel ght percenta crude products
ver Bl g tahuletidnorf reprbsebtatizvn psopefticsof tade iferg and edele product

f eed ith four different catalyst systens. FIG 15 is
for gn ebgtlimedt of Coteiails e BEIHINIE TR gravity of

Cr UHRG. A09S HdtBeEb i biSod slebreb@itdtRi REpRAsHs B BhRle 9ed and crude

contacting the crude feed wth four different catalyst

prodyeitfenan errbadimest ¢fsontagiingthic sauderfopt with ivacatalystof

cr VBB g8 sy B R SRR ooyl Y TR APBogens of

corE@iihg eiidedecdsudieh fore differért RathBuyt sydiehiser ent cat al yst
systens. FIG 17 is a tabulation of representative

pr op¥#-tl2d8 2 granbicaliepreserfaliprioichyalse of eidde prpdpefs versus run time
for SRR ot c%fnta%ﬁﬂ% Bl Rddl Qﬁth%ﬁﬁdcﬁffgr%ﬁgcaﬂrlf%ﬁ s sg&ﬁé.y St

systens that 1nc € various anounts of a ypaenum

cat Bl 98 iangraphwahspresontatdradbiist hydvopdn aptalat it grade feeds versus

T TR AT CINCAE T M
FI'Grid.84ii§adr éﬁ*&lél ﬁe?!ré%@nt@ﬂ‘iorpéﬁ{éﬁﬁﬁé Esnt&, é%bfé@&dfiﬁ %ight

and crude products for enbodi nents of contacting crude
perfangas, of erhdoprodoets versas pattang r smbodinzantsofsohfagungicrude feeds

haur | ace velocities. FIG 19 is a tabulation of
WltE?%‘Bed}{ﬁrggt C(?Itgi@rtﬁ?ﬂséerfl%eds and crude products for
enbpri.MBM § gedphecAnicpedsematitd sitkhah@eRiSA P grivafyl ¢usude 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 exanpPer/vs2obiies2427

drawi ngs. The drawi ngs may not be to scale. It should
AL AR Eihot B AR AT . 190 vit g
beadsavention to the particul ar form di scl osed, but o n

th h tent
modiiF 4563 bibuladgniof bOBHLES ahirudp flfat et produets iy
emdehﬂérﬁs bf"@orﬁaﬂitl'h er@desdiaRieh S 6%01@%@%?}@{5 dt PYESUsI1RRid hourly

defined by the appended cl ai ms. DETAI'L
SpadBE\@d}RIIMO\I Certain enbodi nents of the |nvent| ons are

de n.nore detail. her.ei.n.are

Goriite 45 s Phflafioh S PREFHES bEpbite FRH o RiRe AR A &
embbaithéitd oAEhtAdng lchdleSeedsAPhaifid \dohactifElegipsrab@e AP

gravity at 15.5 0C (60 OF). APl gravity is as

det Whitf thednpsntieg issuasenitie ooepipus modificetionsdnd glernative forms,

er
e AT 0 LA 09 3 A BRARART, e GBS S8
dravivieigh athy28d to Bald. ilnghouhigewtiesstsddoiibi the Graf\@ﬁgstalﬁd detailed
crude feed, the total product, and/or the crude
desca%r&@aéheraﬁo@r%@omfe@ﬂ?é %elanwwAsmtmtﬁ the nagmerar depmpdisclosed,
but gé Elﬁer(?’é%ngiﬁr 3 hlggéﬁglgré 1sI t%g@@ur%ﬁ'le I&ﬁﬁg%hongn eqﬁfv%?h% and alternatives
falliagpritiin ﬂm1rd@mﬂeMpa of thfspmtsﬂne imviengch ip/defiSTd/bvitcrapdended
1 D2007. "Colum X netal (s)" refers to one or nore
claitSi al's of Columm X of the Periodic Table and/or one or
DquEEmgwmnbN)ne or nore netals of Columm X of

e Perrodic _rable, in which X corresponds to a colum
nurfbrataiy embodirgnis of thelmm)thnfs arerdespréyaddwtain Pebprs. defdl: Terms

used’iﬁ? nar?def%)l&l;a[ ﬁnorret al (s)" refers to one or nore

From %>of the Periodic Table and/or one

or ‘METEMC asfpRus @kin@fcaﬁ@@arﬁﬁrdﬁt&sﬁngraﬁcalv&td‘rratsm Col um 6
of the Periodic Table um X el ene LB% refers to
one Ad1! S ép%ﬁ%tﬁt%ﬂcﬁra@m k- 5>€Q)€6Ot°ﬁ‘é piBHity: is as

lﬂ{g A re conpounds of one or nore
deteqiiied by %?Mc%@%d% O he Periodic Tabl e, in which X

c 0 rAtesrpo hydrogen percnitagmandutmmc cafbon pemnqag«sof th8 e} fadd and

the GBSy e e fparinge bn & AR AleoEBSIN: < fr om col um

1 5 ik @an@@ His‘ﬁ%&mﬁ@ Rl 8 QRdaO fecBNBe %talrﬁ?&ﬁlc? QRBRY I rude
one or nore el enents from Col unm 15 of the Peri odic

prodmba@ aS|dntetmmeddUp%SBM Mpthed )30V @akswhemmegh@ntmheé
mst‘ fr.omthe Per abl f.a c 0
o PRI nefEbB el i IR BB 4F pERTRY Liifhatones
cont%hﬂi@ﬂak deteRainkd by SENa Methed Dawopht of a conpound of an
elenent fromthe Periodic Table is calcul ated as the
“Column X metal(s)” refers to one or more metals of Column X of the Periodic
Table and/or one or more compounds of one or more metals of Column X of the Periodic
Table, in which X corresponds to a column number (for example, 1-12) of the Periodic
Table. For example, “Column 6 metal(s)” refers to one or more metals from Column 6 of
the Periodic Table and/or one or more compounds of one or more metals from Column 6
of the Periodic Table.
“Column X element(s)” refers to one or more elements of Column X of the

Periodic Table, and/or one or more compounds of one or more elements of Column X of
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wei ght of nmetal or the weight of elenment. For exanple,
if 0.1 grans of MOO3 is used per gram of catalyst, the
w@eadosbmsed wei ght of the nol ybdenum netal i n PEEUS2004/042427
catalyst is 0.067 grans per gram of catalyst.
ref '
the EEROE Tpbler RSk Kb AR K e FATRP OB Pl 13:18) of
the Beriadic ﬂ“abie Fooeiantple,&Coless ¢l ckment(s)jirefefs tache onmore elements

j ght r nt.age b on,the total weight of .the
frond oyt S of Hip BRI APl S SpaF e FOMPRINCB A B o more
elerﬁ\ﬁitgi%m C&th‘ﬁﬁeﬁf(ﬁ?ﬁ’é P&icdic prmduct m xture" refers to

he m xture that contacts the catal yst during
pr dodhssaoge of bisanplicatiant; weeght p§a metdh fidmothafisondicviable, weight

of st bED ey s e HstioRieci Tl SRiefY ot arbeRh ffor afYerioaic
Tabréeberwmghe of @yorﬁpQJerwaherénE&ﬁ Grom thEPeAb@B AR is Eaﬁ&ﬁatéd as the

to oxy nit rog and/ or sulfur contained in th
weighg)od @aﬁt@lrorsﬂ@er weight ef ed¢menth ;FQr @eearrrﬁ@nf 0 fhiranpef Mﬁ@a is used per

t hods E3
grarg)%?%gtﬁfys@yﬁ%lqgﬁatgc{ Wf:%gg Fcl)lboe '\'ﬂ)cfgrbl rr[rfi%]g%%?e ca?alyst 15 0.067
grar@sipérifram of eb@lyshasi ¢ ni t rogen” refers to nitrogen
conpounds that have a pKa of less than 40. Basic

ni t IKOGESAL ( refiys Jo the “érsgfaef 8 CAMRERENG N ASHYrME (s @xapBos crude
0
e SRRSO LAl BLBLEN -y DU OB LS B v ppentes
basel cmnlndeotﬁ]ewelighrﬁ thhsubsatial Ythpmametfextsao paoypeatenillion by weight.

ggﬂlfgg c?/tcﬁ%l{%ai ém%tures’ If Fs q%rt {ené%g{%?;hat'%orr%ctrs?lgeecrlltalyst

dur1h¥gf‘(§&§sﬁr}i’g3ns (for exanple, G to C4 hydrocarbons such
as” net hane, ethane, pr opane but ane), water, or
m X Distikate refesoto, hydrarathons a\rlﬁnrvc@lmrabee dishithutive Hetveen 204

C @RCH TS ATl B HBISLR iy

ASHMMB@b&D%everS to conpressive force needed to crush
a catalyst. Flat plate crush strength is as determ ned
by “ASTePNERROtriea 1ozgxygee+rsvogrreﬁe¢/§r fufus coufpinae i1y the molecular

strubtufibih li)gf'gca? C W& rogt%g-rﬁl ot a ﬁPas (agteﬁﬁlﬁ 5}52 fﬁﬁmﬁ/{é’tﬁ’ods

expr ess ours vol ume o

E386 dbicastyaer,dD 556 2sformoed] indrogeh, aid Dmélatby salfuto f"ll]dmlsbasm mﬂﬂ@gen
cont acti n zones s .described._herein uid m xt

refefolp G048 S DR TONG SRLe ATASSE GeABcOn et vt (Bt is as

deteﬁﬁ[ﬂéaw%sﬁbﬁhe@b&]jzs%' d at standard tenperature and
pressure (25 0C, 101 MPa, hereinafter referred to as

STPI'y)irOgﬁn sauIce m&rs ta bydrogeat aidiet aictespaund anBion edrhpmunds that
ds ;t.hat TP W th
whefhin 8oriien B TR R B e pragftblro Bip By Grott
compbeid(9kinGhel &4&5@ feell € ACK ydrb gent 36r RSyt ladd, Rt B @8 limited to,
speci fied by the International Union of Pure and

hydimsaiborg) (fonekanle. Ci(tp GrAggirocabeantish ag ogthane Mihapespropane,
butagﬁi @\%ate?a&l rﬁn?r}i}xe? ﬁ)tg?el%TCAa}ﬁbs%Soalaﬂlgé 1%5y b cgncl(uclted tggészéléssthe net

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

w@200dm63801i ned by ASTM Met hod DI 318. "M cr o- Ga€DHUR2004/042427
Resi due" ("MCR') content refers to a quantity of

c ar=(t)1<r39uquﬁ1x%@” F&RSh BOmBbLiRn BUARRIAE! S &gﬂore compounds that

pyr sis of a substrate. MCR content 1s as dete
are bguidSF Malvéaﬂddcknw@l@e au‘Jtd\laq@islstuh@('Z5r°é)c e181 MPhhdreonfebeferred to

os SR B R 58P s 1D B S AR CoMolnds that
are NGB B TPOREE Bhe bSmafe Rt RN A¥ sA1REM: Mgphod D5307.

Ni /VIFe" refers to nickel, vanadium iron, or
coriReniadicsFable Hefaspto, the Rieyindip & ablsrasspecifieddfsethe Tnternatienal

UnfREF 2 B bRl ARk NyeRhe Pl noa by astu

Met Metamﬁeﬁetal ‘ST 8f GHganit @EHIESrdfer 10 QIKAE mEAID) AFkAIREREfh metals,
of gas per cubic neter of crude feed. "Non- carboxyl iC

Zing §HERICH FHGIBYE afk MRS élaﬂmfu pf’dgonwrnépén@tad%lnongalrﬁa&s of
orgﬁﬁé/gaﬁs Kﬁn fete WS, d tdha%it gearboxylic (-CC2-)

boxy con a|n|ng organlc oxygen
C o) ﬁ‘ﬂ}dwﬁd-@alrhitﬁi Riebddueb lQ‘fM@IRé’) peritemtirofetstd atquantéiylo€casbon residue
cyclic_ethers, .al coho argnmatj ¢ al cohol s, ketones

rema indnsh i vaperatomt rP@ﬁ@ of Respipgrate. Mﬁ@woal@nﬁ Htas Hlﬁ‘i?émlned by

ASEVOGIBR AR Ir oup. " Non-condensabl e gas" refers to
conmponents and/or m xtures of conponents that are

gas @daphthaSTefers'te hypdephitoatcooppnerst with adoiling-raageudistribution

berp Rrcii 1B T ahany CSrm i b ah S szt i s

detd‘rﬁiaféd@e)xgrrmn@ttﬁdamngoﬁ he P-value is described by J.
J. Heithaus in "Measurenent and Significance of

As phal'Y 8isé refessttp niskie yanadiwny inert, oppompigatianstteerest.
Pet“g\?f@)fg]o o}{%bt” rélge S ML{HP Egntgétsdf n[i:c(?(bf Y ar }}é“? gfd.n Bg%odnbmatlons

i'an "pore " ai
theré@b rBhe/Ni/NiEs' conefn@ ks etsQlemi)mme!dl BRSEN, Mﬂﬁadd DH7Pr €
di Qﬁgg 3”8‘% por e voI une, as determ ned by ASTM
e1s fR Petma) CBB‘F(S%‘Pt?FétOf gayper gublg mea%rtofaﬁgiee”eed

equilod-CurféMic c%nﬁhﬁﬁ ahicl cﬁ&igéé)e g@gﬂ%ﬁ%fexgﬁ%n%?m%gxygen

(Mcroneritics Inc. cross
compsrady thatids mtrhaneat:hu@ssylua{ (6s-) griRgs iMmetiarb@t}ém:s:ohmmmg

onent s t hat haveab i ng..range distri
orEa Y BB e e, bR ey LA o s AR gloohols,
aro&%cohmonéﬁaﬁfeﬁyﬂ& 5t ansisihaki il &edreRhicRido 9BEhRR
barrel of crude feed. "Surface area" of a catalyst is

carbgyylile Ui ned by ASTM I\/Et hod D3663. "TAN' refers to a

¢ d i " n f
K ar CPaHBR s KR €38 EhtuBonely o Bk chBonspts
arc ASEVEMETROD 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.

22 Gl

“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
WO E)05a63980 101 I\/Pa. VGO content is as determ neRCOYSABTOA2427
Met hod D5307. "Viscosity" refers to kinematic
0 .
g BT M o T SR M B8 i getegpine
thesehiadueappl i catl on, it is to be understood that if the

o et RS b BpmBofirtifal dnaBi Yallnedianes fidihulipn above 538 °C
(lommas Haynﬂﬁemﬁmmhwﬂé&mgwal i brated to test for
such property. Crudes may be groduced and/or retorted

f r o R tsderp bostandsid aulm: @tfs gaseter baselafgrudedioed.
o enauiieES theal b ERalTRVI ML 0EH HY RPN Mo 3661 ©

St &bl AINZ adfe8no Baytal &6d hﬁﬁbe@k@rés&mtmillhgfhﬁﬁ@‘ ntlé’ ) of KOH per
noval of non-condensabl e gases, water, sal

grale écﬁ%’f)rﬂftsﬁlﬁﬁ§ {IHEN éoas datesingsebycASEM M@tkodr%@r
sta I [ f cecur o
oL 0P Ad S SR A AR AR RSP RRGRI 4 -
(65(‘5?H)aandsi3a$b10 (1060 °Ey atdeBR0 It Mpac MGQ chaest inas die@@iined by ASTM
tgi(iﬁz'Hl d and/or fractionally distilled in a treatnent
Methog 310 to produce nmultiple conponents with specific
boi« 2 o
0 St\ll’llgclg)ggtgs&?erglt?kfn'eﬁféhb 9{%@ rtlfygdg 9??8’@%41@0 p)ap@‘sa?stlty is as
detemqul usaitg HHTMVhbletiwdd)44dut is not limited to,

g{rﬁﬁ?h g{rit%ﬂd h@{ lg}&@lca&% nEI Qﬁ? %ange%é};géc} that 11% uhe value obtained for
a prbﬁiﬁcﬂ.}aﬁ the Babstetestestbd |5 ARAISCHLINB RS BBihe tEE hiéﬁh%d the test method
conponents t hat have a carbon nunber above 4 in

maYdili’amOFlt Jedengfor zecalibrgtad to et érrénsh leopc@]f‘rp onents per

e des | |
él(a%sr uéggg pfd@ﬁ@é%)llrgd?%r foeto%tteg él? ﬁ%c%o ﬁ%%ontadlélgg ?rérbatlons
and ﬂﬁ:}ﬁmﬂjlhiﬂﬂﬁ €Sudey maan‘i&luaﬁtclrmSmI hefugled are ‘gdRpEIBES0lid, semi-solid,
f Lgr s, to g .crude that has been treated such that at
and/pg Lgpids gyabilization dnaypinplyde s is s dinieddo.aemeraliof gopsprdensable

gase@ Shakr 35%1‘[9 Gor @Bm@m]aggyné\@@r g? ﬁogl':th@{:wfh] edd Egar{/ng?%?olﬁg ?de

renoved. Typically, topped crudes con
Suclptakilizatien mRy dftgn apeyr agtor PostimBte(s, the proslnction aiid/dl‘ﬁtsﬁ)rtmg site.

or SRR es Sy B PR R IR bl B hu Rt fadongly BkGied ina
treattder@\adilitg t& Foﬁﬂiulcé AfRakis1E @Qﬁﬁoﬁe‘ﬁt@@l’tﬁ 5562 M&I%% 1ge distributions

conventional treatnment facilities b trans
(for gxamnple; Baphithey disiHagss.eV GPi pnsl/olrﬂ@bncatmg@uds) lbnsu&auopsmcludes but

s n e ARR RN PO R00n PR R WL SR RS0 Fbp fighocs
Undiseyleend/oaasipitdhhted sablizkd 3ARIPOMaR inddiledhipofént i Bive a

atreatnent facility, thus inparting a | ow economc
carbgp yEbehahays AanCHaNEIS A ealee$tl9eﬁegraqrﬁ@f@emn@mﬁn¢s Redilgeasn of

VD RS AL IEL IS e
crudps, athuded toppedspodds, oralmiﬂﬁnatiome dtered?r GWQliIiedé Sefélfs to a crude that
es nmay | clude but are not I|jmted

d
has leeanataﬁa o hedatieas spmi of of the gomrigneis §i2shavsy: byiligpinbelow
35 te%;: glt 1019884 (J-ERLT ath) AR b&h%’xh%yedatTmc%ﬁly}t%ppgi) crfldes 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 N /V/Fe per gramof crude; e) a total
whedsnesons content of at | east 0.005 granms 0OPCT/US2004/042427

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

of f : ;

o) S A e RS I A T S pe
transgortad pdadrtventenad meatgtwtrfwihtms bgtérankpormtiMURatiers (Entexample,

t least 0.0Q ramofc e; i) a
pivefis GREKD P! RBER S FPaLEPre SHROB s laeraprigy tht
rend@f thleﬁ?&ts a&a%@@ci‘- DY sﬁﬁ%n@efgeﬁ%hﬂlé nf&?rbegﬁﬁ@@eg{abfertki d&ranWortation

j ) nbi nati ons thereof.” I n sone éenbodi ne
carrigf smﬂmamtraqmntfaadéy,rthb}s inartingss lomeq:cogmaam wdlue to the

dlsa{ij eaggqge %3 gqpﬁreggr?q;%@fv hjé:aSt ‘Qei %gg Q%eggq?é{hgulgclugés the

dlsaa@ﬁlt%ua cnme tBAt ib 88sthed08 cBEH® Rbduce Sﬂrﬁiéﬁort | dhd%s? iRat.
ments, the di sadvantaded crude may have a TAN in

a Prensati¢srafidigdyanspged cgudes nyy, inglude,dyut gresuog dintid tasra) TAN of
at legst[é) f) at %a%rd g, 3 Vlécgs@? \}%ﬁ Q%l %%ggrag;gigdvg gtlggc?) a total

Nl/\B’EIJ: Emﬁte@mﬂaﬁ Ndastod.0@002| eass oﬂaﬁ@fst 0/080B gradths dfASY/FQ pdgram of
grans, or at least 0.02 grans. In sone enbodi nents,

Crud& QP halgEReRs, e@gerﬁaxf? at ksas 9105 sams AL hefeoatgmstigt gram of
a

e d R Cghe 2 EAMGRE Bl 678k Dhpflh GHIGETg

aspha}temm chatedt oLt 1eas08.04 gramad d)fe(ﬁ%phalrmanpercgraratof kadsih) a MCR

0.0 ans as enes m.of crude feed;.
contgyt of S Be iz Ch B & P Fugeala esriRiios me iy meta
salts‘-‘o?brééiﬁc &cifs beig 18880 0006 1NgAR of hﬁ‘(ellﬁ ﬂer‘gralﬁtof lRARL ork§:

a content of netals in netal salts organi c aci ds

combmataonﬂ thaxsof.OlnpoEIcnapcslimens, mmdaa@ag@rcrgdeamamncbxd@dm gram
onhi e r eof

or a¥ilatisg S R R IO RRE A I RS ofi e, atcas

0.5 22106 bf edsadile, oBdt 1¢R069 gParlObf BEIATE., Itondd erh®RBhekts, Qe
rams of hydrocarbons with a bojilin

disadyagtaged grudsrimpehavsenl A5 i@@r@nﬁs: foaro 08105 136 0 3Q0-3vmd).5 11 10, or
0.4 36%5 o 5 Ml ?{Tﬁnb@&lme ong ngl?l%g&{ %Uﬁ? 'Blér ggm o?ﬂﬁtadvantaged

grans o ydrocar
cruddjmay hh)vﬂ a suifibebmweatof20 Cati@.a0gant, ATeat 0 01 Zg@émdyﬂﬁat least
at | east 0.001 grans, at |east 0.005 grans, or at
0.021g28/88- 0. 01 grams of hydrocarbons with a boiling range

di i Lo R EIBAdRRLYE @ﬁa@«%ﬁta%gd @Pﬁeéﬂgfqug%erﬁes]igglu&@? bautt not

and at least 0.001 gr ans, | east rams
limifed 4&12) CT 09 of atalwt@fS Ibyalm oxmebcmstem offat d\ealsbﬁ) PDdngramsdexygen

dst n,bet 0 0OC and. 6 0.10 a.
ver e PR B S e o el STy Pl gine of € bsphattenes
per gim@&ﬁ%@&ﬁeaﬁedi @ aUfiglier 8lanl R8Béd BsCH3iky GloRBRam@Pk, + @84t for a
005 grans, or at |east 0.01 grans of hydrocar bons

crudwffteﬁl ‘Hlﬂb Pl igray ity gbleastd Vs Eraeansent of metalfrivsmetabwlty of enganic

amd% cr)ilegt]le%? g SOtO@{))l gl%?ﬁc&roaf%lse(g%% p%lr y%g%lc af%b'(l)dﬁé g b tcﬁm%g)xgttlg%;satﬂgfeof

r am@ddaﬁhgedouhd@nnkgemme Iia@@rdhﬁioﬁdhdaca&ﬁta@éa atude. al!};&st 0.001
MPa; a t |east 0.001 grans, at |east 0.005 grans, . or
gramgy af lgas 0. (9 Seramgp.Hhet @Pstrwr ganstod hgdwwﬁ%s Beh pibAing range

ﬂ | to 4

dlstrf\@a;gﬁ b@’m? eeglsd%u;d 1?)& ‘gﬁ%fb ﬁﬁ ea’sE? 1% gtggl finff’sl agga;sgg 005
grantseais it 16ash 0.091 @pEnndf H}yidaiaadmnb ovith abdilingrange dlstnbutlon 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@s®e3980 at | east 0.01 grans of hydrocar bonsP@i/UR2084/042427
boi ling range distribution between 400 OC and 650 0C
0 van I
o O R e S0g B o e 0t s of
hydmcaibeaswuba(b@ﬁh@ mmge dotritatioh datteef.400 °@'zﬁ1ﬂ£650f°C at 0.101 MPa.

SRR TR R A
grai9)iat leBg O%H'ngﬁﬁﬁt &r at 1963t 6.81 |gi/amst J@k&f&%’(ﬁ@ %ﬁﬂleéjb&ﬁllféjﬁnge

has, per gram of di sadvantaged cru a content of
dlstsbuttenqud‘r wostr bYhC of 0.401 M}@C aﬂeﬁt @r(ﬁ)rhgrmns ait leastdt.003. grams, or

o P R RO T B Mg v S48 o

2000C005.101 MB; =@'eadi 0.D6REtandd, Qtlle@termscgfrarhydﬁaﬂ%mrtﬁ ams of
V\nthabmllng range distribution of at |east 20 ér

hydggcahonpwithpioliGegrange da&@ﬁpa@éwve@n@@@s Creagl 300 8Cuad: 8,101 MPa;
| 0
at le%?trq.(ggaﬁg%rg;, 68 égaas?gﬁgg % ?f #tqgas[t Gl 1&%31%% 8&y catb s with a

boilingdageatihoe i wh bm@eﬁ) eod) PO@nd 40QeCdk 61101 ibd; @Ad af leak 0.001
| east 650 OC. Exanpl es of di sadvantaged cr udes t hat

gratps, ghleats @ 00p @z, Sart Aepst (B8] grasescaidudrerathons palh ailngrange
rudes from of the
distBE|HIERHUONE A 6i T é‘S’j HMERS" G ' Const and
s ooherdisa@edn thgederadeGaapdaliliar perapain of Brsad\irdni@ﬁd crude at least

ant os a s basi ns, ian Qu .
0-0Qbrgremggy akﬁﬁﬁgfaﬁ? P2 el leaﬁﬂéﬁ 5077 SHBYEDCagkiTA 2 b boiling
rang3QiiblBRY of ¥E REAY EO@PC 4H0. a1 MY 8y ﬁ@t&oﬁa%léﬁég ‘Bﬂﬁﬁq a

Sumatra. Treatment of di sadvantaged crudes nay enhance

compheents. okeicallevs thef disaseantpgesoorade base gercgramied’ disadvantdgad crude, a -

are; accen t abl or_transport t|on and/ or
conlelEof S e RS AP abuhd BN REER 0L e hae. 1 o
t 0 S@ﬁletcﬁ@dﬁﬁﬁaﬁlﬁi @luﬂes Bay Blfcﬂfdlee@er (%@arﬁ%f dhdeh@tdoe@brude, at least
crude feed may be topped escri bed herein. The

0. 00c‘,l r%@s Bt leai O 0%%@» ﬁ@atf1¢%W 9 eaqrnw& hysiroqaphong mide boiling
randeSRGrib AR e 5F [d8E5h gighol prpgeneral Iy suitable

ortransporting and/ or treat rren’t Properties of the
cr Mmephsadvmttagecbdud@dna;suﬂhﬁe;pdm@mrh ef disadvantaged omde, at least

0.0 g abiRent B0 o Bt (D1 GmEhy resgitus afthagpoling

rangtehﬁsuqlg{tfog%pgppéag%wc@ertles of Brent crude, than the
crude feed, thereby enhancing the econom c val ue of

t h&xemples of é@@dvmag@d@nuiste thet odghitbertepptddersimgf the podcesiseh

descgﬁet? E&é}ﬁ{iﬁ%ﬁ 4€ Fktguét%?et rlr\gH edﬁ,g,;c%}q %n&grg of J[he%oﬁoe\fvfng rg ons of the
workie B8, fGif @adst aRd s&ﬁﬁﬁh@dhlf&ﬂld QAnaRdl @ lsa@isMBERN 8K Santos and
distillation to renove i urities. Treatnent of a

Campog b@%ms@anptwra%i@kfroé SMew athnmﬁbﬁﬁmgdm Nt Pea dagola
Offgﬂg{ FHm@%y%&paﬁl %@%'Zﬁ%at 101%1 ﬁ/él ndfl%sgnesmt @umatra

Con acting zohe
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

38



10

15

20

25

30

conbinations o f two or nore contacting zones. In a
contacting zone, at |east one property of a crude feed
woreysoessshanged by contact of the crude feed waTUSIWE4/042427
or nore catalysts relative to the same property of the
vanE Uy A0 SO LS GRS s gemied
hersinaee dodeo o therrosespdndingymopgtes oWesteldxas hnﬁnmdlanmcrrade than

C rbo tha under certain cont in ndj ti

the (e et S0 et s e e P e O o aeBe iy e Arude
feed, hrHRAUHAAES Y thdedolSmEd Wl dRRE cridk Eeedl Sucﬁ cﬁlde product may be

schematic of contacting system 100 that includes
refigeshvigle teisagr 1o p@-t.r@azmentr, ﬂ@eetfyeﬁ@bamm@r@nmfﬁctenmgs Zmee

nt ac

treafriéhe s ARG sl ispte” PRLRRIAR G R ol Bhosfts distgption to
remdvé Basifritfes. OF conbi nati ons thereof. Exanples of a

cont acting zone include a stacked bed reactor, a fixed

bedlrea pf a gipde ead) inerergdanse w16u@vmtlona desmbr:qh hergigl pay
1nclﬁaé E{n?eg:tl{ngrtﬁe Er%ﬁ& E’e%glélth%z catz%lys?(ﬁ | 1alua Cd)}l?acgﬂg Zone and/or

conmmnaﬁst of twd ox mefet @intacen oclicde hi 5 coﬁtb@ungoaainaCdt 163t one property
Ofas i s on or coupled to an_offshore facility

edesd By dREhaRasdbyrcoBtecpk he £Hledegdayija ppe 9r mgre catalysts
relaﬁ@@{oatﬁé 58de ?Yoi)teﬁg]o} QR FBYe f28d AL LM é}HQ&ﬁnﬁQﬁ% Cc%%‘?‘acﬁfl
bat ch process: contacting zone may I ncl ude one
perfoomed indhe pystsce(dfarhydxageplseyrce.win mﬁad:mbctchjnfsnﬂsnt_hs hymro gen

enbodi ment f th de feed with t
souh PSPt HEMAAyops 1k YRS ety oG ade P TR fonE et t

proGf &l ftntHRBHsm AL BB BAME OF hBDEALH c@tnﬂohﬁd(%ﬁfﬁ%@ Bruddhed.
crude feed with the second catal yst decreases
hetl8Bohivascheoatie of cartactingoysiame)ORht igeladés gpntacting zone 1024
v SGosit V/ Fe. cont ent
G o bR LA R PR A
reac&ﬁnbpmblnmf& redctét aRdtie 961@1Tohs 86a BfactolorebuehalibRdiheteof.
hange by at |east 10%relative to the same %ropertl es
Exagiplesiol a conteting aencanelufc a sieked begfreadier, a firad bydmacon
[ Q :
cbu et TpAdort B BloRly rE bR e RO C S TR SiRized bed
reactang@epriyy oeactd; Gl a/bdlt%l/lrhumlmoﬁfhcﬁﬁ) \Ilmbékftalmémf:)dsdlmeﬁﬁ the

cont3Eiee P s e eRBBIFAgR o EFREF (el o opkapy B crid Fet with

the GHA1GR(sh ﬁ?gorﬁﬁéﬂng%lyb’tgﬁl lf(TOQH&}Qb@Qéorﬂtngﬁﬁqi%cesg opg%aéh process.

gr ans, . rans of catal yst per 100 granms of
cr Ude Cﬂ@@@tlnmzm‘?@n@bmh@@ iong or myeee catalpsta (for mgpmple, two

a0 Ry BRI PR TR MBI i B e o

catafyls@WhayCioddee TABUoifth@W;ud@ fecl0 mlbsafuemntdaemﬂé reduced TAN
Contacting conditions in sone enbodi nents are

crudedpgd with dlap segopst erialye decrepssd deisrentemas coiltert ang dcrgases API

oo BSOS JOTRENE LS I SREESHTR LB g

resuﬂﬁ coﬁ’lteﬁtiSMPI@raﬂt}a o€ oorhBighiitg of dlse msmpena:rsgﬁ thd @ade product
i %} ]ml\/Pa 4-10 MPa, or 6-8 MPa. LHSV o
Chaftgﬁ yef t?@ét adelajiys toghe eamg PIPPEESY ef the@ﬁqd@ fyedyften cqntact of the

crudgféedzt%tllﬂoilleoﬂ-m%pe&taillyst} 5-15 h 1, or 2-10 h 1. In sone

nbodi nent s,
In certain embodlrnents a volume of catalyst in the contacting zone is in a range

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

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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is at least 5 h 1, at least 11 h 1, at least 15 h 1,

or at least 20 h 1. In enbodinments in which the
wWhyasoe®so source i s supplied as a gas (for exap@l/@s2004/042427

hydrogen gas), a ratio of the gaseous hydrogen source

- d X r S
et g R R Y S s B RER B & iR erams of
crude Ieedbin3hOOhtddmiBAnG e.or 10- 800 NmB n3 contacted with
the, catal yst(s). The, hydrogen source, in song ..
SRR SONRUTE JmEhe TR 208 PRsnGIads DU ars gt imited to,
temperhtuted Bfe@&ﬁg, HyQfoRU9 RobiRe N AR 1Bl AGWCor debihdiondBRreof,
may be, for ‘exanple, nitrogen, helitum and/or argon.
Confleting eonditéonsgasomagmbadinhéntsaire cohipellat totpheduce adeudegeaduct

.and/.ar fl|ow.of .the hydrogen source in the contacti o
witteE prorHiS: JaPPPLT gAY eGP AcUE SHABHEE FHER TiRgh P00 ° C,
60-440eCconkac bd,ne 88.326(°®. - PrefsuiOfith @HPRAWBPBESmaR range from 0.1-20

hydr ogen source (for exanpl e, hydrogen, nethane or

MPasil WPyt O BEPa geG- B Pa. dASY of theasudmised stil gensraltyounge
I h t L ng -1 Th dr ogen sour.ce.nm
frond oA s SR R g b e L6 <0 2 DN 1 Fibe i LSV

is atflesds hn, 4aagdti t hl 04 1akst $2pAr @telsasvi@htondui t 106. In
contacting zone 102, contact of the crude feed with a
c atpybedigiegthie sdich thethydrqges gonce isaprliekas aigas (for example,

s B o020 SR AL P Sy e P2 e
fronf @ el 0RO0ANmY/iné, (h5-d 0PONmIuE’c &-8100006m i’ 2-5AHO Nihbm?, 5-3,000
N8 2 B NG ™t SEBLS HnES Tet B5 o P, insome
emb8@RARnIO R colnddWHE cRiRAYEN cHRHd 9 cIBYedAfrot8R MAloRfhcting

fromthe total product using generally known
zong epatriar gasmaycsh fir grempld, aitrageanipdlioym, gadior pxgond The carrier gas

mayJERRHR AT ey RAOPR BhwiR o idrp B2l ey theHhhcting
zonds(s)NTROLAreiki QI3 163156 EShanRk REkinB &S theSdodfR A8 ¥&RBH! $n some

refineries, other processing zones, or a conbi nation
embpdisteats a hyfrosespurasy (fPheyamde.dudragsprmgthang prrghane) may be used
asa gﬁﬁ‘é? gg’s' 4 dg'&hla?e)ﬁafg@(ln%}'lt}ﬂg g&ggﬁﬁlg%lnfsl de, carbon
I oxI de, an 701 ‘car bon noxi de), “excess gaseous
hy dho gedrogenisaece mamylkoter caitadting 29as 107 be-caxeabswigiee crude

may be.recycled tq cantacti.n ystem 100, purified,
feedip S foéoortsspa&tﬁéwﬁ CERLETYG, B RBtsting #inggd2, contact of the
crud¥ 8836h 2h a C4talGA RN RS ANStal g}‘_%tﬁﬁ&{thétrinﬁﬁ&?s ae{[?gfbli(‘gg{ﬂ&,sand, in

contacting the crude feed he catal ys
somp ewdadieatst gasalln prmod gotbodingyds, fagrarmist gas istcombomedmwitiethe crude

cont acti,ng zones. The tof al r aduct be separated ..
feed i 0op i DR EEP SEHEC PO CRIRETAATH o (] Pt apfeting
zonssmmtdnﬁe‘é s@fardii&’ﬁ@@in@ﬁ()t}&i@éon@ﬁﬂtl@gll ng system 100

that includes two or three contacting zones. In FIGS.

2 Almpeparaion eenr HISt thrycryge produdiomdi gas mages sepaaigd fionythe total

o058 i b e RS SR, LR i

The zaide prodiet majl éxit epbralon 2apil08 oth @ad6ieP&L,aine then be transported
contacting zones |.n one reactor. The crude feed enters

to tr%‘@ﬁ?%@%anfﬁn?éﬁ Sipehnesistoragmnspels, relaneries, afbgreprocessing zones, or a
comﬁ%ﬂgﬂ BRLE T}tle,h%s ?}ﬁl{iﬂ; in%[u(ﬂag% T&n&ﬂ%hﬂ& %ré@egsri]ngt && example,

rogen source
hydrogen sulfide, carbon dioxide, and/or carbon monoxide), excess gaseous hydrogen

source, and/or carrier gas. The excess gas may be recycled to contacting system 100,

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

w0 n0056330 1, 3A, and 3B, the hydrogen source apdi/og20bdies2427
carrier gas may enter the one or nore contacting zones

e R SRR L R B e
total/plgducftmsrpafoampcﬂ m t\g@ nﬂm{ot'e dddictindddndsi dThle)ttaI b@tducttn%ay be
rogen source an e carrier gas counter to the
Sep%rgtswqyﬁ%rmﬁ%ew 8¢ a"ﬁjg‘?gﬂ éﬁhance ?n xi ng and/ or
COn@gt . 8fard %el‘ﬁ%ﬂg?o{] 2)!? goﬁ%tﬂlg s?rgte{ncfm)t B%lincludes
C at y st one

of the crude f in c
two 10 thrécocamaciing eatbss tin #3GH. ZAhand 2Bdcattacmm st stoms] O‘Orlﬁﬂudes

con ipnan 0L R FIER, SR AR KE soedrietahey 1 5drds. 116.
In F1G9. 20 a6 PPA 3ohntalding 9B8es10, 1 RNt B8GEH &lﬂn@t@({‘gﬁ: e\anJ%te Johthcting

116 may include oné or nore catal ysts
Zongy igong B:acﬂOheThee@dlds tfeadamters cotagtvng zant il A vieorwaddid 2040 a

conduit 11 rs _contactin shown

I e SPodREn LG G B BAPDiEST PRIy Sesfa e in
condiiifl 05amdus tntrbdScalidt it @bSta 6 Rkl Bda ﬁﬁmrel hRertdie

feed stream may be contacted wth additional

embedimgniss o5 shownrin &FdRiSadt Mq,gar@o%i?e thel ay dypgimaioutasrand et ithegrarrier gas
may’chs the o dr JrQ Egh{agt?ngg%% Hcy &tudf: g%et% sfggetlr? Hp\rzli f%n&ult 106

exits cont a I Ng zone Or con
and/anth ditetion sepadraiol theflawmd tHeOc&udd: eed G ort exhitPle, Ehgluit 106'.

crud roduct and/ or s is (are) separated fromthe
Addfgnt o % R8N SOHEC AP 98 the emien o epvateiefhe Sowo thegrade

feed]rg% Ahan &R arkikér cdntdet ofthle S EOERR ik & ft %ac tin

nbodi nent of a separation zone upstream of
syﬁoetaptlﬁfahe Jilnde dee;iasdn]anata]gfems)an wdetadtixigt Aome 10@@1&1:{; eojfeed

ent e atl on. zone vi a_condui t :
streg} @@%%Fiﬂr%%m GHB oz conc néazgfleiagmqna%ﬂag il 14, InFIGS.
3A #idsB] iy Yead Qekahiy H88's DS ERRIANE SobS | NOtd RRMIAY SSne 116.
known in the art (for exanpl e, sparging, nenbrane

sefantieiiegzongs E&3.ukld, | Ealmey umh)det @emrcmkuc eatalystsc rAsddown in
f
FIng%,glrl% Fzgg t?%%g{]g{ ﬁs coL. 0?1 age dVlg lr;’}aae{)ﬁloelnﬁeé%/contactmg

zoneekkllﬁpﬁlseshomﬁm bIEN3B, thB ﬁed%&‘éﬁn&:xh@ bd)litﬁkﬁlﬂg%ﬁ@ 114 via conduit 118
stribution bel ow 95 0C or bel ow 100 0C may be

and S‘ftFréég’PtaﬁH’rgﬁoéF lybseparated fromthe disadvant aged
cr qﬁ@ fdeR sREARUE ﬁeh&){l GWJIEI? g&’dlg«l)lghé %ﬁ%ﬁ@@%?é@%@ zone

at least a port on O a an
114 god/eit qomacut@mmddlﬁihéomn dmﬁemhpmdﬁdt fThertotahproduct exits

o R L S R o T o
110.ZPR€crddOprétiact GRMDL | gﬁs kqdre) Iélﬁréiédjﬁtgmftﬁg goté’lkﬂr@(?&?dTﬁé Se

separ ation zone 12 in sone enmbodi nents udes
produFixexils senafation rpem 08 siaonduia1bdi | i ng range

di f. t I 0.0 [

oS s BBenlip it o AR bod e B a b bl o at
contddtRgBGterhIP0.C Tht msanmtasg%a@miqunﬁérw@eﬁ Redniopptdidatrd

m xture of conponents with a boiling ran

sepaftion 2Pt lova 6@%%@221 dosupagigcong 21@091186@01 pextion of the
dlsagxgagfaggcpcrgﬁé 1s’§%pelr§%ﬁtusﬂlg99&ﬁﬁcﬁl%s O\FVH o fie %gt (fgree%glmpf% Sparging,

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

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

wee@soesuit 126 to be further processed to f OPOT/ES2004/042427
crude product. In sone enbodi nents, separation zone

leasi‘.l-ézg—t'?i?y %&ra&‘&%’r&k‘%ﬂ@@wé’&%{ @cmr(&ﬁe ?(ﬁﬁf&?héeet%@c%d jg?d In some

unit fter procesSs rude

emb@)dlmemts; anleast hipogticy of waphftACGind |can1pomk15| morbMIatilélt}ﬁtﬁ Hiﬁphtha are
duct is_blended with a cr

[ he crude pr
sepiag od b Jisadhptssed sFudh 8 S50 PRI ot joatle Hoseh of the
sepdrfted 8@ eﬁts e&ﬁ%e?ﬁﬂdﬁ@n E(Sri?:dl%twﬁr@é(ndﬂﬁc ©@anmbined with a

crude hav a different viscosity thereby resulting
in Télehshehcfeeﬂ qh’tmaiadifrotrawpa@tlan woisc 1, urysdﬂmémbsdlments includes

e AT ARSI e R AT T s
embRHREHHES, aHBMin E@ EAdeBuitbd Br &N&EE13RNE, n@‘ﬁgtcg ﬁ)N tﬁ@&%}mﬁd

di fferent, roduci ng a product t
crudetfeed inglupes meqﬁunehef] cPaionénts Weth@rbmlmg)raog@ distrirution between

l.ende t itaple fo
005 S GE RSO0 AT B B e s
sepdratichefohail 20 etbadeRBhctifg sidteni e60l(sBABF SxmG0¢,aR4 bdlacting
system 100 via conduit 104, and at |east a portion of

ZOHQSH@ Fé@%dle%Ylé aoRduib26 t hedurtheniraepsssdsipdean a@rudegroduct. In

som.@ %H%P&fmg}l g%éloixg(gﬂé rl?@ #x%g%te pggliglg?%fu ltlre]?m gog%lgtge@m ofa
desaptirgudt. Aﬁer@mﬂesmﬂ@, the tiude peodatt RIS oRTa0LRS Systdnf €@0Hia conduit

112(for exanpl e, a hydrocarbon stream such as napht ha
‘produced from separation of one or nore crude feeds),

a Of Y88e e@bSdimEstsk ﬁl%‘%rud%r rGaeh W SndASTiR0s ¢ téiQ %lﬁﬁ? &€ame as

a bl ended product. The process streans, cru
or dkffem fromthmcmda fesl. tImerea@IMpkr thelcmdeqﬂud'mﬂ nchyrlmcnolmbmed with a -

3y SO 0053 IR0 ARTHASHR Sl BB ot

that iﬁbeﬁﬁedﬂﬁﬁé vist B¢ oTghe 08 prdduct HnG thd GREREHyY RT UGEITEY another
neet product specifications designated by refineries

exalalﬂaa/tb? ciude pEgduetimey b bleaded with cridedaning aspad thatd s tliffment,
e BB o858 b TS R o CNGE 120 B R o

and theerelef Thé'fbifnﬁécbpﬂﬁﬁicm@ﬁ vetuitbld for hapdttagorz atBorkddtment.
Vi %ls Endul % to be. tra s(gorted or %reocessed. In FI G
REOWH BB HyedtaLt tRROEREREscridp thicd enishs wofrstingeystem
100 H&rcgﬁ&ht mn%’d it 184k a gﬁpt?oéit $&nd E@gg }6?6211‘;4 s%Ht%Suﬁ system 100

separ at ed as previ ou escri ormthe cru

via qbeétdt 128andas udl@dﬁle@ijlmtmb]nn@ng eose B3htladémignsymied30,1480east a
onents frogmthe

duit 126. At t
portg G R BB ixioreithed BB aRaOT BN SBRERESboYTR Ior example, a
hydr6 &84 §tre&1214suclﬁﬁs h@siha FroB@EdI flsn Qép a}aﬁﬁ)n‘}fﬂtﬁg oPERYYElude

exits contacting system 100 and enters bl endi ng zone
feedg)gpcrude.ughdecispdiartmixpges deteef, tp purkssa btendedprodnd!/ dihe

30 di t. [ dui t
proofs 4GRS Bhite el B So AR i et B b adieed EBeR B,
blendihg ackexd] 30r @dipsitean] b suthene@ithgZondued candultg 30! @ﬂ@bﬁﬂg system
one 130 via conduit 134. In sone enbodi nents,

may ¢ (Rsetegrinatpsar hleadse zome 130 e hbe blepdestproductmeay meet product

specifications designated by refineries and/or transportation carriers. Product
specifications include, but are not limited to, a range of or a limit of API gravity, TAN,
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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transported to a refinery and/or a treatnment facility.
The crude product and/or the bl ended product may be
we@see®ad to produce commercial products suchP@EEUS2004/042427

transportation fuel, heating fuel, lubricants, or
ch
0L PSR BBt LU GRulish L A o 12,

andbh@dﬂaﬂfapﬁagdimudet B sppamaiad:as prmzmxslyﬁnserﬂmhds{blfbhﬂtﬂ& crude feed
i ment e crude. product,,

f t] .
Thegrafilsad B S0t CORaes SYSHEr JHR TP b Qi Iadleast some
con{ﬂoﬁéﬁtb @dth ﬂﬁ@&ﬁ&aﬁtﬁ%&@&ﬁﬁé\%ﬁﬂ seﬁdi‘at?&%n@ T@@%eﬁ@&ﬂdﬁlt 124. At

the crude product has a TAN of at nost 90%
least @ portipm oftizet cra@@product aKlt&mmtadﬂ%deﬁtelIﬂ‘ﬂé)OTahN etnterk bkndlng zone

ude, f nbodi, ment od
130540ER oy 158, SRASE oo ssentinc SR <Biet Blsndedpe 130
direktrg o Hd cohdutiN B 26 de: Edelned Wihahé é‘ﬂuﬁe BroRet ﬂseﬂahﬁ a Hléh‘%ied

crude product has a TAN of at nost 1, at nost O.
progisst The Blendad preduct exits, blendingogenel 30, via eonduiiviRst 0 05

TA praduc nt ast
0. 00 ARUSRET e Bl atddo LR el e e
tranepﬂIMI torenéfineryl A/@fa tkda@nedt lfﬁ@lh}@f OTitCErud@rodact dhddor the blended

range from0.001 to 0.5, 0.01 to 0.2, or 0.05 to O.1.
proqygt %ﬁ@e@rﬂf%ﬁempr@duw@mw@ PEGHGESup s aamappaatlon fuel,

heaﬂi‘lﬁo%/%({ei:?ukﬁﬁﬂﬁ@,g% RmRbls m?’?(;ceg%é% n?aty ﬁaﬁ{{i: ?\/}/ n%tanHR& tfractlonally |

9 or at nost content
distdling the cordegeoduetahd/offbdencled proquco thugbduderore@ienore distillate

BT IO N TN Y

mor€ AAke fRfctibNemsy BBy d:68Gied N certain enbodi ments, the
crude product has, per gram of crude product a total

Ni Myseme @mb@@lmentSntha crugiegeoduat immd a STAN) of7atgnest® Vg abmest 50%,

at m%)gt %)O/g o r%s tntogt fP/l of_l%\ ?Aygﬁjéle ‘ingfi:’{éFil'aP srog?rtﬁi%t&g%megt’s, crude

prodd&ehzﬁsraJUANhﬂ& réige®318026,00100%, Y0-80%:, 6f 45O &fthe TAN of the
enbodi nents, the total N ] VI Fe content of the

Cmd@rfg%e I9rcsHipenbedipmnisy mergte npdyst hes agiAN phes mbsttlhet most
0.5, Bk n‘ﬁl tF(?Z% Gy H}ogﬂzéoafé P{UOE{EO ?r&gl 6{1&26 05I rTAQ’IQ the chde n]groglflct will

i ment s as a tOt conte
freqnedthi }st dt theasted. 600 1smbf momf fraapugatly Cat deistls.00f. Bi sdﬂmémwments

t st 50% t.10% or. at npst 5% of the t
T TR Bttt mly B in-otane® Ceat 9T to Do piod (B0 DS t0 0.1

t hey 66 HE8mbE&fhents nthE SFd pFbdR TP AN MI Nif e e%ﬁ}‘l@ﬁt cl)f at most

/product has a total contént of netals in neta
0%t mpgaiﬁ)r’/o: atumiosts] 0/ aamoaw@@ of atlnm%’/o dJOtha (D%V/Eecﬁlﬁt%t of the
con t of

et fp TR el d on B RbRG R den oisiel W Bl otent in a

rang@ @i ds3OvhLat- WA e 0%, Jrgomo%foakheﬁaw% doatehd8f tRWudRMBed. In
not limted to, carboxyl ic acids, thiols, imdes,

certayp lepbadliEncats; the, cnm@r@dncf basapesgramxefrmpndssprofluct artbtak Ji/VeFe
I , 7 [ d.t ht heni.c
ot 3 AR PHF 58 A B 1 PSBPRTE 10° rams
or 1met0fl grps td DR 10F gtdhes. B akais @nitodimynts, 16 &dde ﬁbé@e'most 2x10°
@h&for exanpl e, lithi um sodi u and pot assi um
grangg co &t $HMGERRRdiments the tefapNyV/ gfibe crude product is
bigy! n mpl e,
-S04 TR, DAL BT Ay L D 8
ar ilemme) emmmhmmlts Gheretudé prodixet hevatopll eontehy afithetals in Mietal salts
of organlc amed% o% at most 90%, at most 50%, at most 10%, or at most 5% of the total

content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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In certain enbodi nents, the crude product has a total
content of netals in netal salts of organic acids, per
w@r@siefo3cr ude product, in a range from 0. 0000POW/USI0AE42427

to 0.00005 grams, from 0.0000003 granms to 0.00002

the Qﬁﬂgﬁ)rodﬁﬁt Has Q%ﬁl %@Qﬁjof KB irf Refdi %@Q&" a%%g?ﬁ?{lff in a range of

metal's in metal salts of organic aci
1-80%a, de-79¥002Q60%, bn3&-60%k0 f&tb@ tbtaﬂmlmse,nt af metabd inandthlesalts 6f organic

.metal s | | t ds of the crude
acidfib Bircridh B “Orsiic i GogtaniaTiy o movel selty melodstat are no
limBedMoeBrbdylioatiak, Sthio[!s [Eﬁldék Siffoh a%fdsoérgfmﬂfgg?t%é dﬁxé.r?]é)/les of

the crude feed. . In certain enbodi nents
carlgfxylip acidy maléldartnm akstnop liitedda, fapbthepisrecdst ph‘ﬂhaﬁﬂnﬁemc acids, and

f t al ) cont
e8! IRE Do ARL B s SE IR0 masl gt
lithivim ts&ﬁuvﬁ?z!mcﬁioaa@sium)oilkbh&: driitRefaBeFor dxAnpRY, hidls Hesmm calcium,
embodi nents, API %r avity of the crude pr oduct | s from

and pariyny), Colump 12 getalg (for, exampléemgamd eadivgumpeGrlsmntifemetals (for

! L t 900/ at_ . nos
S L T S
f eeId cettain smbedmﬁmdt}ﬁmim& probiectGiagl d@ot@l@ﬂt@lft of"ﬁféta@s in metal

cosi.t n a range' of 10-60% . 20-50% or 30-40% of
Sa“i Organe ‘é‘f‘% Pelograpy cgpdfigrofiesigin 4 an%MO% rgresns to

0.06008 oYdnSC AdHL ¥, O@(fOOQ)@ re&ﬁé‘%eo P@(Q%L% or @bO%)lo/ ¥ to

the viscosity of thé cru gr avi
0. O(E)I()ltgmnmfuni@alp iocthetd salss (ﬁ@)rgz&@@/acﬁ@perlg}.‘ﬁﬁ}(oof OfudQCprdd&% In

sou it Tl bR FelRinumrabsal § R eride o rude

prodl&ﬂts@lotlﬂl%, QO ITIQ% oP0001 18, HMAE trGontnt IPSEta ?SQKQm(Qﬁl salts of
at nost 5% of the total heteroatons content o

organiqradsrin e cruge feedt ai n enbodi ments, the crude product. u
ha a of ,at st 1% .at
T L AT —

the tratiefeod withicatadyst, @nthe@ontdieing corditidBe b 70L 1B RANED-120%, 90-110%,

g@) rh the sul fur content of the crude pr oduct

or 1§§j 4 o5 her AR ergris; ottbe Eile 15l InertppcambrnCase, A gravity of

the ER&L prodb@fis fr&c]xﬁ 13U 45108 pglbsof the crude product. In

certain enb ment$, thé cru e product has a sul fur
cont egrtaimémbaedimentst tha Yrudetprodas hasS®¥iscaity @@ at m8&290%9)rat most

o T R B Pk e o
prodicOkHd GlvidcssithPmb38ige F0ro- é@%"/szo-g 6942 9¢ %_% Q%005r tfl@ @155(5’41{1% the

content of the crude feed. In somd enbodi nents
crudgifeqdo g forae pmbedimshtst the \dscosity pf lautdelmgdliamsadt ms590% of the

9% 0% st 5% o
Vlsc?&(?aqf ogfg%&)g&gﬁ? ihﬁgxgi g’iaﬁlég' @ ?B]L’? RFOdich lst%eor ? 30%- 80-
120%rbogi- nm%sftheh:ﬁblcgfm@mwmd@tfegms a total nitrogen
content of at least 1% at |east 30% at |east 80% or

at 1 g enegdigents.be erdg prefuct bagentotad heteratashs ¢dngent of at most
90%C Eﬁggsth@% at Hﬁgstﬁwe oﬁgpﬁgét@aﬁ '6% theqst%i ﬁet?ro {é)é}% cglnter% g{ the

¢ontent of 't crude ¢t
crud@@edd. dm certysui erﬁB@&mﬁtsnﬂﬁtcrddé%rodljct ahs aasdl etar&ftotbontent of
n cont ent
at leas%sll’/c atnleast 88"9 at least gO%, or at least 99% of the total heteroatoms content of

the crude feed.

In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In

certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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of the crude feed. In certain enbodi nents, the crude
product has a basic nitrogen content of at |east 1%

wW@roobmeds0 30% at | east 80% or at |east 99% oPCT/IE2004/042427
basic nitrogen content of the crude feed. In sone

1eas{e§639d5r'£ﬂ§a§t 99 gg@gxm ea%hggéy@&r&&efe g,% I rmos iments,

*be ‘at  nost at nost at rms
the s‘lﬂ)ﬁdx oasntatt ofrtst crodé wbdadtés He1386, &enlet onH0-1 heocotulkesulfur

f eed, aeteﬁal n enbodi nents, the crude product has an
confs&\,%é i of at least 1% at |east 30% at |east
80%% s@he @rbbbﬁﬁﬁh‘csgg%ﬂ ‘ﬁftrc?@ﬁ cOhtHf %@‘ the Eltu?i@g)r&fuc{ he be aj most

crude feed. In sone enbodi ments, the oxygén conte
90%, hemost 8§80, pt ogsick0%,oriahmastr & géa fqtahmﬂr{)g&%orftéht o'f(fl% crude
nt. of the cru

feedf2 8{@2(91’0(%@] Bg@ingz%)og{ Lh é)roci{%gﬂals%? ¢ Crgm)%qgtcontent OP at least 1%,

at 1e88t30%4 axiehdt 8094 bl a0 999 AT 1R tolald B 166 MG oRIRHYE e féﬁiﬁe feed.
be at nost 90% at nost 50% at nost 10% at nost 5%

of In pameembediments, basic Wapgamephicst et thy aradruoduts niay at neost

e T NG W T

of tHeQ:a@de ﬂé@@ Iatcelt@idasimbddiherad, tHeatsde HGucOiasatbakRashoRP %ontent
total content of carboxylic acid conmpounds 1n

of
of aj lﬁ%ﬂ é%u gelepst 88%. phlead §8%% B deare?R ¥, ofsthe batieitoggapengent of
the QUYPRP . conpounds may be reduced in the crude feed. In
sone enbodi nents, carboxylic acids and/or netal salts
of I smhmembmchmnﬂsd&e oRygeheonteriftak lcyndegatodied n’@@fbéfae most

|
o0 Bty D7 SeEPBS Uit HH. KB APEE S nftAR P REEB eBRAP o e

d8XIE M CONRR URBSdinRnR, fHel
o di fferléntl at ed thlr oggh angﬁiﬁ &ﬁg?h?ﬂgry pf?égcﬁ?tg OfatleaSt

1%, gtleasy 30%m et lahdt POkm onat leg5689% ©§ tepixcygeatchotst ¢ffthe crude feed. In

nfrared ana ctronetr nd/ .o
som LR Fissr 5 DA - hCo Ee SR PRSP e B 1-80%. 10-
70%@3@-60%‘@M($50%&ﬁﬂ@@0@g¥ﬂeéht@lﬁfb‘fﬁ:{ét ci@tle #ed8 koSO ¥nbBliments,
80% at nost 70% or at nost 50% of the oxygen

nost
the tpigheqrient 6f carhexyiiciagisl qosmoundsraf thepruste nreduct magde at most 90%,

an S 50y T O e B4 v
the oeludufdedrelimtcs}rtaml'mlhbdudﬁlm It/lmiimdel ﬁraduatgg%aytmn &Qﬂérﬁlﬂif c&fboxyhc
t 19 eas 9 east % or at lea

ocid GO Rk A oAbl Yot leﬁ% 30 0crm o ket Skhat Prdotal

contgﬁtlé‘f*@arﬁﬁ)@ﬂié%l Fouh@Nndhe 3t 1% at |east 30%
| east 80% or at | east 9 %o the TAN of the crude

f ebdsonﬁd@andmaﬂltb,welephé ocgannte)xgg@ﬂ gompoaydshasebareduced in the

e e COF RO e S0 S L i St i
may D0 Yhericaldy rddBsdd %@%%ﬁn%%o%li&%mﬁﬁﬁﬁlg &Q&l@o%%ﬂhapounds

of non-carboxylic containing organi c oxygen compounds
Carbgicylify Wldﬁmnﬂsm%caémxxlz@%nt@mng QrerlYmB¥gentremponads in a crude

oGRS RO L AVR S5 SRR Bl s
specirosbpidesethdds (fdr%xﬂiﬁbl%pimh@fed%hﬁlyﬁk,%ﬁ% spet@betry, 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 grams or from 0.09-0.13 grans of hydrogen
per gram of crude product. The crude product nay

WO p@b0a®30in its nol ecul ar structure, from 0. 8POT/BS2004/042427
grans or from0.82- 0.88 granms of carbon per gram of

con{(:;egallfJ oar‘% @%ﬁ%ﬁ%f %tfleoasL%% at géas%(p/m &r prg‘{s? g&% ?lﬁa(g)%@eﬁ content of

e cru r oduct may
the @ithdd B arBidthd 2% pordu&rat a]IW&T of at Ieesta%,rat teast SD%,adtlléast 80%,

of t crude d.. A cr roduct atomc HCratio
or %Jepﬁgﬁ%mfutgga}rﬁg\fow}g CE‘%dg Peeduat oni c HCratio !
! n%(ﬁﬁﬁ@lﬁll&hﬁe cHRE kGIuends Ba aﬁ)ﬁxﬂl YOLR8EMhd/or

int rocess is relatively , or t
methlyaaftmg&arb@(yﬂlp adids eflatinmoss 9@% at'Ehestc?rO&/d,Gat prostse%, or at most 40%

i ncl S ,comnpone i th r e of. boili oints. In
of B R A OB en, fehogra o™ G GO R P OXpErn s
Wltlgﬁ 7bhe O%T 9092090 gﬂ% 11@% ot 8RNon JedPOx yBic %gﬁtauﬁﬁg E{%@H‘c oxygen

: 0.5 grams of hydrocarbons wth a
Conman@b@ﬂswmd@fqedn of at mpst 100 OC at O. 101 I\/Pa at

ny ap 52 BRe R 1isplde MR gL gp R BRe Poplerstmsss. from

hy dF 5247 BB
0.051005 @fananet 260 oQ)@(an Qrall@ bf Mo gah pkedain ¢F Pele [GHAIE. The
or fromO0.0Q01-0.5 grans of hydrocarbons with a boiling

Cmd@dﬁ@@cﬁﬁlﬁwﬁl@%ﬁqa shilyaelsedar Stpoture faer 03%90.90wams opfrom10.82-
f
088885 BF corB8% berllritbr Bt Brodils, | A IMPoLRSHR: Rylb fg Hlomic
carb® @HO qfnhle éffe Pfodatt aylidtwiita;7 Oamt):a{] 80-e208%, %} 99011 0% ﬁf the
r rom O, to 0.5 grans o rocarbons wt
atonlc g iR TRy Oé%g@da%%qldr DES AOSRELEBMI B prboawihin 36-1906 of
the @i’hd@fe@@ b 1/ C'}at’ﬁpfﬁﬁlcgfépﬂﬁt g&%ﬂgé aﬁch@r &f Q&gﬂ&ggg@dro gen in

i ncl udes, per gram of crude uct,

. the Igpafn?s lsjfeldmydlrycsmlbmdéonmtt hydrogern fis ptgg»du@nlga situ.

bu st 100 0C. 101 dlor at
L b B oL g rbens sufite finef ot bl PRl 48 eme
embddﬁﬁernltsp tHe REdDEHRERS chides, Yer arach 3PMeReadprfddd?lat2a: 0.001

I n some enbodi ments, the crude product may have at

grams g from GPA1 9rGiveramsrof ydivearensowirh adodling whemdishibtion of at -
mosP 60 &F 80, ?(81 ?[P‘édgt l%[spéi b6t %ralr{%,[ }HS{H 86)1? 60 (1 nt S%é}(cﬁocarbons

crude produc con
withOa Boitingrmge drstrﬂiutltm Bétv&@elﬁ?w 1@y ‘E(hEn@QOOI aght baopevpg faﬂmaﬁfO 001

crud r In so enbodi ment's, the crude prod
raniy & ofh QD sieormeihdrocsy oppwithhoibg rapze@bstrébutlon between

200 9@ ailxe}@% Qé at DgofivaiA bl jals 0 @)g[‘gﬁﬁhs ok ﬁtoﬁifo BOYPSs éﬁaﬁﬁ of

distillate contént o Ccr ude duct may
hydqoearbgmamtbﬁ borlungear;gecdwhmcbqtlomeawanw °fG an 41)(1)“@:051]0 015MPa;

ra 001-0. 3 002- In.certain
and B8R 0,00 i o2 e B 1 D 0 st o hem e e ing range
distrTtiba ®%we3Q 408 20%nd 888 @(@atl(j-@ﬁ’ﬁ’ pfpd he VGO content of

the crude feed. In sone enbodi nents, the crude product

hadn sqree crgbediments dha eraderodiuns incladeyQBram eficride paoduct, at
least{)@g(g]zg%fng%]fgggrggaggonsﬁ 8‘8&&6 1 Q. 001 15(%11ﬁut (ﬂf? at most 100 °C at

0.10¢ mwarmsnes Jeamrmomr ge@s pf Eﬁﬂi@darlb@fis with 8 Dotlitg eRd @Rtibution
betwaen 100 50 and 200 °C at 0.101 MPa.

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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120% or 90-110% of the residue content of the crude
feed. The crude product may have, per gram of crude
wW@e@dei930 a resi due content in a range from 0. BOD0S2004/@42427
granms, 0.0001- 0.5 grans, 0.0005-0.4 grans, 0.001-0.3
r : ; = . g
b s stod et I T ot Mg AR on oL ST P, s0-
12076 -01 909%! 08! thedigtillase c@Bertt b6 teafrutdhfeeVCRhe distillate cofitent of the

he crude feed, while the crude. product, ha
eruden el B costnelih ofprodf ofRUEE Boante iegs D BT 0g eramns
0.00m8 B g':;a&}{a(g,@f[ojobg_o@gfggllgaltenes content of the crude
feed. In certain enbodi nents, the Cs asphaltenes

c onieegrtaig fembdinganisd thefeseds iredust hpea 3tGQ Costentt ofl 70akX0%, 80-

80%. ofr l-eas % of .t C5 asphal 1 enes content of
1209 6 BB L TR TR Sl b RORRT oo SR, e erude
pro@ucdHak; beri Gamiof Bivde pPod®0f/m0f GO REnMaRIrCORNS Frof 0.06601-0.8

crude feed. In_sone enbodi ments, decreasing the C5

grangs, {(h 1rQ p geamse A 0820 gramgeord Qe 0 Bezsameni | e
mai ] afi.Vv. nt ent o
e agRBarids ot SOl Bl R FRE PR ER 0 Lifars0-
12084, ot Q0-6 10%rof slenmesidnd aitere 0f the ciriide 88d.aThé ahide pesiuct may have,
content and MCR content may be conbi ned to produce a
per GEah e HPeCRIPGH SEPGHE FTeTE it derettram RiO9RO L0k Fsime, 0.0001-

0.5 ERERODONS S0 kA 0GOS BG5S ALl b0 IS s,
viscosity conponénts in the ¢rude fe&d. For exanpfe, a
suringtrtain embodinfestsdth€sraiepnaducthasa IR eomtearud 78- k3006 80-

§eed ont.ent e represented by .S. A sym of a
1200 S0 TRkl e SRR B While e entdaprodudt has a
asplill AetConvVERO G0 RBNO0M BN Bt S@R! SSAMEY 5B oF the ED G5t FBnes

be conpared (S to S) to assess the net reduction

m
Conieﬁ%/ ofi thpcrile fegdi Iy cargipunkotiments, thad sespltdtehesamntest obthe crude

: . ‘ i f - 999
ST T ——
feedoWhildiRe MCR eotitentfoftiecradeipiedpst @sl wathid D0-86%AsTRREME088ntent of

content s in a range from1.0-3.0, 1.2-2.0, or
the %“.“3@ %eé h} spmeembadiments sarisasing the Greasphaltsacpequieniof Hipscrude

feedPwMiEnERARSERS a 1A vel Pstalle VRS cggt%%ﬂ%% %g%fsg g?é’ s{%‘éﬁty of the

nost 50% or at nost” 10% of the
cruderfeetétofad prpdu¢trmixomre enbodi nents, the crude product has

- 1- 80% 10- 70%  20- 60%
0. BuR DT BBt ot e avhgrcs eslepl e M coniend s e

comPlrRd Y€ brollace a inAths MBS FIAHNBP e twldnai: BidhQ9dk:
B e Y oy gr%gqrés ofogﬁ}éﬁ)oné onents

. .9 : | . ) .
in thgrcapdearroductizedative delthethigh visensive cemponinteintthe ciude feadu dor

exarﬁglggé'%{nbhpag Jﬁrggré %eeg %8%1618{?%8%365 &8%‘[%61? %rg%g Erglgg fee%likt/ICkecS(’)%tent may

be réhré26d b9 S0V durg b asrude [ptdmaﬂ, Caiphhlit&ies pofitefl M arude product
rude product. The cata yrst may assist in stabilizing

MCK gniepd ey b isBiseenterlby Py khe spmp ravdhg esmnpareil @ to S) to assess the

. : inhi bt r&oslkon, i nhi Qi t
ne RATE iy 8088 Aol DRI 018 SR By
be irof ranige fromuld89%r HeHAGYe, oNHI-REd DT $e Slarsome dnttedihéht R atde of

\ I .
MC% ggéﬂeﬁtuqrf glget c%{gde?]grgégcq Eq &gj a%glgqp,%?:qgnt)éﬁtt ig ilf(lj g ?é:nrgle ?‘1%?11 1.0-3.0,

1.2-2.0, or 1.3-1.9.

In certain embodiments, the crude product has a MCR content that is at most 90%,
at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some
embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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treatnment. The crude product produced from contacting
system 100 has properties different than properties of
w0 b@so639de feed. Such properties may include, BUL/US2004/042427
not limted to: a) reduced TAN, b) reduced viscosity,
60%; )orr3%d§06/e g &QWR%A&’{J St thé &Iuggfeedd)fh% g@ﬁ%ﬁ)‘ijoc@%‘t‘hg fm some
emlm)hmacts;dﬁdn 0@901}06 gramk, e!hd)OS 0.8 peesc o). Cb-aGH RliseiT@ICR per
tent; reduced MCR content; h) increased API
g”ﬁﬂ §P¥VI“?‘E5 reduced content of netals in metal salts
of 1ArERRIHLBRISLs, e drud
enbo (?I rrer?t s, one Sor ené?ee&?g%é?tﬁ?dgggo r%é%h(?lnrb R, but
lessphad®ot granm, 81000@0 1@ 09 hgramsuoifﬂ H@09d-0.000) drems of total catalyst per

sel.ecti vel | e ot.her opertjes are not )
erarfing il Phadic P el S eSSt e PRI Sril guochie luring
tranSYGHAROR and/br BB, ASRich) s?mtaﬁ 1r9ﬁﬂ1Vcc§ﬁJs§ﬁ{ iMGbX frictjon, and/or

reduce TAN in a crude fee out al so significant fy

mcr@atﬁarvgatfrrgseparetlmlmesﬁf tlest drade prodyun Metlods fdescrebedriphan may be

sidue, N /WE this nn

coni gu e(til) éde%c{dﬁ e 9f énoaﬁ F?tﬁ{as% gmcg@f:cfﬁ%ewég} crude prod%ct‘ during

treatre@ncent r at ed” on TAN reducti on, and not on reduction
of other_ conponents. Thus, the TAN of the crude feed

canl iserydepiedus! prdpeed fiem sgnipeling systamol§erhasqirppasti¢sedifferent
tha@%ﬁ%%ﬁg% {)‘ﬁétﬂ% glgl gée(tc:ir 3%1%19 PH)%ER%? %%??ucth?der Elqy%% n%{ ﬂl%lted to: a)
redml:ied; JehNyr) agivded visetsithas radivied total AN/ V /By Tcoﬁte&t; |df) lﬂéduced content
ntent that is accept.able to neet treatnent and/or

of s nSPErEPatBE TS B%%qu?le%tqna fRereofhRnedisehresidufeconia £ reduced
d@?ﬂal&ﬁes‘%ﬁen?fgf) ket MCH E(?rﬁ&ﬁ%)tlﬂcréﬁga‘ g@l@lwmféhuced

al so reduci ng sulfur. Catalysts used I n on

‘contgnbeidhetelstis mefal salts dfiovgamid aends; omj) combinatien othereof. hosoe

Kk t al d/ t
embBloaly e Sr a0 sRortic e PHRRr oS R AT G fred. may
- be saleCtvap g€ whil€ ottt floperfib€art AbBdMAES] a@ﬂ@ﬁﬁé}i Redo not

herein may be introduced into the contacting zone as a
subgipriially shangealar e¥amle dooarbadesirelle s only selegtiyely reduce fAN in a

crucfqueéﬁ&r%th&g alzsg@f% ﬁc%ﬁtﬁ Xﬁ;ﬁ% %thé"'&%@u Scl'” f r %81?1{98{1?{125 (for

con 'S Ccon
exarppkep sulﬁm,r tpsiddd) & 1MF6,| o MGOY. [nakie h{mhd:rg)ﬂydib getplals tsring
e§Cr| bed gr ein nmay_ or may not be conmerci al

Con@%\tf%a ’§?§¥ ge topgeRiTaEs” on T medustion, ae%p%ﬂ Qpreuetion ¢frqther

con LAl DRSS BT A s

sinc€B$4 of @thlh;ydmgdﬁ' is al3Fking34:48 to B8Rk oG4 m doNents @ the crude

TN T e T
accdpi¥ble?io rﬁ@‘éﬂ@@a’tnﬁh{“%/m% aﬁ@lﬂ%%mfﬁﬁ@é@ NP crude feed may
N5610; RN5650; RWA30; RMB0O3 603; Z623; Z673:

be nporg gfficrenly tregtpd 30 redn@le PABBwitheit elso saduciagailfabl e f r om

CRl I ust Texas l,n

SOIE ka!eiﬁ%lgﬁ%a 119?& or r%leys }_gmbeggsod fithe @Hgﬁggsgp%@cwg gneor
mor® bullkheetals ude of &(ﬂ:brl ﬂ‘ﬂ@x‘e wEk2al® B a Sipp Rt ETHERh&tARSmBy BOin elemental

metals on a support. Colums 5-1 net al s) include,
fornypp inghgform of a 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@ owalos393mi ckel , rut henium pall adi um rhodi unPCDERI0P42427
iridium platinum or mxtures thereof. The catalyst
t:
ore SRMeriARa 1DRY AT TeriBf Renkt e PR EDSIRBINGH C234;
C310; 0844;grdrs C424; 43d4sC448t; CH4Tr G4, @r44|8nC524 6@@@4 DNImo; DN120;

DN by DA% By LB Lateo e B tRE N e o il 11"

DN3310)} Boles 160k 0460, k@ﬁbemmli SIQNM) aelgholol RI4UB; 350 RN650;

Col Urms 5-10 netal (s) ampl es” of Col Urm. 15’ e
RN32161 Bbé6WWUEM@Q&WD&O,}/E&%MW&%%Z%},dI7l3 Z723;

75 R 1P oM OB0BRA0. Fog} GREIm P Bk e Seiobs e s,

U.sQ\ 0005-0.03 grams, or 0.0001-0.001 grans. In certain
yodi ments, a catal yst includes Colum 6 netal (s).
Thén semea Eypbedimentsheaialystypesed de abange prepeatispstf thecmide ﬁded include

t ent of I east ra
one RG22 8% ol S50 B AP TIRTR, B e
not laitgetd, vamdirf ABlondiub, ﬁfo&lfﬂﬂemﬁnoﬁﬂgﬁerﬁ nging@Bese, technetium,
0. 005-0.1 grans, or 0,01- grans. In sone
rhené%daq’rh@ﬁb@gt nickgl, B&he@r%tpaﬂlﬁ@pwwdﬂwramsmg@mmbumsplatmum
I

oSS 8 GO e L, O PLEELBEL A bl -1
metad(s@ nemeiftf at h:astd)cﬁOOil (graniis; at lb&st Cdlow rgrartis, e leabi &)1 giams orin a

rangtieen PO 8 et (LU S e Do Tt et o G OF o erams. In
som@@}n%ﬂﬂhn@n@" @He%ta@@i #HEREes/CdBmnA mérﬁfentgsztlﬁ Qd(%:l{io% HE'Columns

metal to Col umi metal may be in a range from
5- lQ)rnitam Examplesof CQllﬁnn IS eloingnts izl ude pifosﬂmrumme catdlzst may

havela %i (fjo::lm néS eﬁzﬁneg %tegﬁségagﬁigh?ﬁcatsﬁﬁge@;%ggm ?m 02(900001-0.1
granhg) 0/00065-0 06| guithis, b&)oebﬁmtg&@hs ioR 0 YD1 10.601 dramkhe
conbi nati on, of Col umm netal (s) with one or nore

methftan eRbeHmgnns @tadm igsiu ii@lulm 6cm¢t@h(s) The catalyst may

have Egp%o ﬁ’cfysp% t&?l(@él}ﬁlk é Iﬂ gfrfgr onter of&tlgas??o ! aF %Pams, at

leasiﬂbOUgmnbeatrie&saD 02 granipeantd@tr & a Colgd fiond 01000 H0.6 Srabdse0.001-0.3

[ be | f 1-1 f 2-
srengio D DU e orshle .08 RETEs g e ososie srlast includes
fronﬂ@b@b 1806 3R LA GUTEEnﬂ@ n'i@&l@% b8 %ra@i Maﬂrl%srt ag §blﬁ% |t Ee

total Columm 10 netal to th 5 nmeta
embpdigentst theyestalyshincludes @olanmdrsg@emm(m) in ddlitiar tof the MoRmin 6
metal{% sonme enbodi nents, Columms 5-10 netal (s) are
Eorporat ed in, or deposited on, a support to form
t hen %ﬁ@éﬁdﬁédlmbﬂs QR EAMIRsteRdIAEHs rﬁ%?rﬂ)ma@mnmlénﬂ@ metal(s)
nmetal (s) in conbination with Columm 15 el enent(s) are
withjq5e 6F prorametpls fom golunep § ehd/eyiColumns el & uppoelar ragiofof Column 6

e 5O e OO 4 Do

Colunat élh;&satl to Oolunte 9- Al thetalppPbé in BtahgdBloal 0.3)20, a0, 8 2-5. In
The support nay be porous and i ncl ude

I
somg BRPELTHG: % FHast pOn e AMREda sase onE I iario the
comB@Hidd > (}QﬁlnmblrﬂtMMetOQ%{o%ﬂnetﬁ? RORCEQnrS 9% 7-10.

may i 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
WO b@soefo30 Supports nmay be obtai ned froma comBCT/US1004/042427
manuf acturer such as Criterion Catal ysts and
[ ufnﬁpﬂf T ] I
COI%?EES%@%@E@ drerglt eria %Qt:éllrgsc)l %gﬁ)lagl%&aéfgh%goﬁﬁlﬁlﬂm&?gd] 0 metal to
the tota] Cabinin/atrethl oathb catabstihey be or o1sgg fraphi-1@.or Boamk-2s

of zeollte ncl ude Y-zeaqlites, heta. zeolites,
o RaETs ErsederScColbain o OBg S G Iggorais e dgposited on,

asu iotfgﬁn ﬂéecg{au}tseqmytaaeen%tdﬁhaﬁg do1Qhes-30 PRI )ah
nuf acturer such as Zeolyst (Vall'ey Forge,
comPematiey with fiokymiJ] Sel&n)ent@h’ee wgmra&d innorsdepesited on, the support

enbodi nents, i S,pr.epa tha ort S _an

to (RS RN 1n R RRAFRANGH v ok SRtellsg PRt

suppdrte@! thetvelgBBst thd 8Atysi 1ﬁcl€1§ést Al SuppoHpQl Iﬁaaﬁ@; arfll AAMERAeht(s).
is prepared by form ng an aqueous paste of 't he support

The yaprori miy be perewhandantioiichde r@raca:my asidgs, ipsroud daon das¢rk
te t S ext,r u3| 0 ste.
. G St s B Re B R i Bafage o
llmltﬁttb cfhgmias, s\ilﬁﬁymh%ialhﬁn@ ‘ti&nhhﬁ oMk Aifbahiuth Ragd, erdgnesium
desired consistency. Exanples of acids include, but
oxidgy @r bXfures theteat YUPPOHS May be btatned drm p gompierrial sparyyfpgtarer
I 3 e, X

suclf (A CINELAGY TR LI TR, PolBY oA B PltiRcarbon
basedehdtexitds mobide, dilmb.miot tintited Illg amdnﬁﬁ&rbcm afndfcmporous graphite.

da be heat tre .
EX&‘E“@ é??é""cou‘iteé lﬁ“ﬂ éléte?’ 8%28 Bigp 1 Wltefqegﬁﬁ MS geolites,
and ¥Qfiete RESIIQY Zolitels @i?ay(‘tflebtaﬁm&rﬁ a dofim&Peirt Baki@rtsder such as
and/or until the noisture content of the extrudate has
ZGOWQ’%@MJW BorgedtangsylVanis|U.SPhke heat treated extrudate -

befurther heat, treated at a ture in
e Skt Bon o SghS dofen el SBahA ¢ Sgpflr Figg an
aver8gPPare Hiahvdr 0O aBleaiV 80 Ag et Ipaft @ 70lAaoRhigeasoi SR, I€asttain

150 A. In certain enbodi nents, t he support incl udes
embgdifteiisap SHAPAEL IS Preatgd &Y demHag ag| aqueqUPaste afhe sppaat material.

In Sﬁ*lél gﬁlﬂ@dlmgﬁtrs ta%rg% d’]i@taﬂﬁ’é?istottﬁfga%fq to aﬂiﬁ if %HIHO OJf tﬁ? ﬁgqﬁe The

Um na um na, Or CO I Na
watetr I'aad dilute peid agyr addedfin mﬁ;haahmhtssamﬂ e rstich methodeasirBqeEired to give
0. 99 0, 00

from 0.000
the THREUC B BB OIS GHE: ToAmBleq PRIt MEcndyimited
to, rﬂtrﬁ:%&ddécfeflé Q&H | il Qcﬁoa[}ﬁ Wﬁlo‘i‘r‘é%&:ﬁl the support

has, either alone or in conbination wth other forns
of Thkpaitnmay &e ehieudedahd pimsingrgenerntly kpewn gatalystafxtrusion

e BB 40 ) GRS BB By Dy v e

treatdil bf 4 RaipeRAIre iMa AR HOHDAEITBO LS frof 85 -SIWOfdr 2 FeM dADF ¢ime
at least 0.1 grans, at least 0.3 grans, at least 0.5

(for gramigle, Tor 0.518 houssand/ogurjil dhesmefsturh eententiofi errxrudate has
reacﬁjg& g g&'ﬁrgg fév ) "131 rh%Xt tgéaftefdre?(?r{l%lﬁg a?%%lrtﬁ ?%thEf{e% > gt a
may beé prepared using geneé VK X

tempr PRIIA L irapetiRnh 80@URE0 °Cxe9l- ER0CT) @@fo&tinydié support having an
preparations are described in U S. Patent Nos.
averbgone dameiss ofALEIRI S0 Aet al ;6. 290, 841 to Gabriel ov

et 1RberiaiPfibottichétts 4o stfpoR 30 Rudts pftnma Adfink: tReta alumina, 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. 20030111391 to
Bhan. In sone enbodi nents, the support may be
wopgseeat ed with netal to forma catal yst. | nPCEUBZN041042427
enbodi nments, the support is heat treated a t
.1 a - -1 :
o STRBLAHES i Rh Mol OB, et 1O o
conslsingicaniddothenfosms bfipusgras thet dicharceytde, pes g@ehna of sujdort, in

e e e T A
difidavh e NEHnR A B BInbARCHE is&ppaﬁin@ay(@@@éa %eaemgp gga?%ﬁ, % least 0.3

m xtures thereof. In certain enbodi nents,
gramayat theast G f igerand pr atdeash §.Sgramnefthpia ehning, 4shdet@alinedlsy x-ray
& 0 nmetal (s) to heat treated shaped m xtures of
! Brt ("overlaying"). Overlaying a metal on top of
t heslipatted ERAYOE nflyaRGReHHRINRIH: é%ﬁ&ﬂaﬂ? 1doMRatAR bAlphdtion
or relatively uniformconcentration of netal often
techyrgiesd Esamplee pf eatallystpaenarafiongag degneibed és LS. Ratent Nos. 6,218,333

, i ng. of h f
o G o Rl By IR  B

Patat tAppllitaticoif Publi€attoat 1920030 IV 8 So@BHA. prepare a
catal yst using overlay nethods are described in U S.
Pat BrfemgsmbodEnensh e ipperhay e Mepregumed withimetal togform a

n . - .
ca BRR0p SO 0 L et RPR O e
fror5400-1280 aC(450-1600016H bt 600-20LT@ pridinte iptepmatodwih a metal. In
net al (s)/support m.xture may be m xed using. suitable
SO Shy H)eart}?»;sﬁemgm%%? 18 B UssickiEBe er FReing Of the catalyst

Ex 1818 Rbrdgnstidtfadd #eRIe L Sirishal ic%ﬁ5ﬂer§tf§h¥l§n&ﬁaminetetraacetic
tr oujglg)s:l, Mil  er m xers (for exanple, battc ype or

acic G T Al ewmsanygp of mikmpadheredfxer s, and any ot her

oI P o 7B A ) U S e
ColoBihab{19)rh &bl @6 hed¥itpehiel Shapkd nGRtutRiol s {‘ﬁ@&qa%ain%”')‘.e
materials are mxed until the Colums 5-10 netal(s) is

Overlaying asngist emiopat e hrohbeptadebaredsugpep beviag o sybsthrtially or
B0 o S SRR S RS LSy Doy s o

the Offalystr Henotreating-of AGh&cdatipmit afwirbadh dvgriap@f s @érdds to improve
t he. rret?. odi nents, the catalyst ma

with, l.In sone_enb
the falyHa fetiiy A dop HfplTThe Msle BB RGataly st ugRE Apriay methods
are g@;@éﬁ@éﬂ fitgR, Péténﬁ&gﬁicﬁ@é@ﬁfbﬁkéﬁoﬁl Né‘.lz@oééi‘ﬂl% 998% @E&Fh at

00 OC and 1000 OC'to renove volatile matter suc
at Thedsalumng drl0insetalds) anth eupPortumaysbesmik@drwitlabidtahleemixing

converted tao.the correspandin tal oxigde. .In othe
cau ARSI B Taoiat S D RN LD g B i b5 clbors 2l
methxgs)lshgpd@f RHE Sl binfxedtusihg SRebad M[x%% efuiPmeAN IS {8 of
.35-500 0C (for example, below 300 OC, Dbelow 400 0C or
suitpllp sYKIBR 0q@Dnenbinclyde Bmtders.ctatiohay shellsaor eughsf MoHedmixers

t e | Ori of the volatil.e cogponent
Corg i Bic TR Br o TR B g S b o GRSy
knowatnaiikei9 ¥t geherdlBtialowat device apavad shitatsy phovadéieluanes-10

glen?rall referred to as_"uncal ci ned" catal ysts. Wen
metalgy)shprarSmistarep di pertas cmhodimpERis tan materials aempixaduntdthe

Col¥fnhds 4 O%Vétglksq ii@@réj%ﬁm&tiaﬁyﬁomo geneously 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 p00s/0&393Pat ent Nos. 6, 218, 333 to Gabri el ov et BET/PSBNH042427
6,290,841 to Gabrielov et al. In certain enbodi nents,
at %in%% 0 ' | L unm .
5- 1@1%% S tgﬁﬁng# %%aga%%%g?gmglqﬁ %%%Qk%ﬁ%lpigfr%g %% ﬁll[r;(:r]esosfh()t ar
andBerkXyp@t idhsainatxattemperaibivein dvenge bétuetmd06 00paA 1000 PARH Semove

5-10 nmetals m xture may, be heai treated at a
volgiyR guatist iR Ut ALleast agettionay thRCokymys S0 Reetdnes opgyerted to the
coﬂé@%&ﬂ&%g@n&@f&i&é.ze distribution with a nedi an pore

dianeter of at |east 230 A Typically, such heat

t r ebitdtieg enbodioreaiss hewear, the ngelyst maxbe béatateatadst tHe?2@Osence of

. 0C. | mbodi : t ithe
air o O R S0h O R RBRabe! BbBElordis petusion -
or V&6 500 °OBr R BeriQIGHtRRinY falo@irSMPROMLEE 63LRLYSE majority of
and/ or a ‘bul k' netal catalyst. In sone enbodi nents, he
the galsplsraoaosetavithoutpayvarieg thed adbamond- 105metelsab sy meboxide.

e, the s ort.ed cat al apnd/ or. the bul k ta
Catfi{ Bl ot S PR RGIRE 57 bstelly B ot Pkl sgtysts
Whea cithighte afel pt€paird i this Dehnit Cih@dbinktiéR WiklEs SMSidi® méthod, the

40 m crons, The powder may be conbined with support to

. PO . ) 5
active mefakimaybe ibsntieltadispated) ip dhe suppots.o Recraredion mé ok, catalysts
. I 0 p .
e SO STRACRGOTRA 0% W SIS S REEA 4200 it it
etahaving a pore size distribution with a nedian pore
di ter. in ,a range from80-200 A or 90-180 A, or
128‘?1%’631?\?“’(‘28 g tifrealuming sppporhmay Reronbipgbivith Columns
168 e ot 3008 AR FRRSSCHmh ST B O
alumitaghiprrat/ @olyams O£ ldrmetrlsmpixare erapdddea treat¢da asamperatyre of at

I b o |less tal on the surface t.han .woul d_.
teag G b Prg 8 T PR et S R R BraibE Bl  pion e
diarseRBofRANGH T8O S Tyhaaiy) Sudhasst i8Rk i9BokdiR 1A k@ SerAlires of at
the catal yst extends the life and/or catalytic

mogdEPYi¢y of the catalyst by allowing at |east a
port.i tal 0 £f t he
Car 5 e b A, Bl iBodIE it S 3SRl otd Fpee
prepefred dxalesattali yisteirt) miayughcoarbdsddonitioh stigireedrdattwst ahd/bhgbulk
tal yst during contact of the catalyst with a crude

C

metp Eafl 9 rjoe Rgmeryie b SURPRItehCARLY $tHBAY BisPris Erlymn 15
h . .

mel Fof BLAINIE U APARARSeadI i S0TE: BERAR R RatahyiFmay be
crushgil digo e pywtled wigh anugterage padicke sisb&vmrit-5a mhigrana i fmicrons, or 5-

order Colum 6 netal..in the crystal. structure. of
40 ek ba TRy T desy otombinel BEPRR © e oot gibeeiepg!
catlify. BesoRiebatReshtd) B YhvRRYVERK bécBMbfHdd WA HeQpport and then

met hods. The order of elenmental netal in the caPaI yst
extrpdechpsingsstangardechmiqiss taoforml acgptalysi having al pare sizé distritwdion with a

med} e TR 1 T SRR PR R e PR A TR umr

of Cdmbifiak wiecabal i indd thosuppertalldes, ifkottenBIduiBnts at least a
nmetal peak in an x- ra¥ diffraction spectrumof the
porion %t%m_eta]:‘godﬁq,lde 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@omsiotdoso t o estimate that the Col um 6 net al (BQT/HEE04/042427
substantially randomy ordered in the crystal
L o
TSP B S B ATRLE oMLY S 0R oF UL e or e

catdls&ﬂéﬁmi@cﬁbnﬁaclmﬁthb eatalysthwitled ctude ffeedn an
alunlna/nol numtri oxi de m xture., The nol ybhdenum

tri aseméatwaén Oy BY¥iRg phthg spmpenents gf @@WS@ chyagesin ome
emtd@fhents Mr@ﬂﬁié@&dgﬂg%f@%ﬁﬁl 6 H@%}Q{llﬂﬁ@ AR 645%889 crystal

trioxide mxture ma eat treated at a tenpera
strudﬁlreaﬂo al sahstant&Rly r@i@lomlﬁﬂer @R oltrnpé ottat én thecaysmlygaticture of the

that, does n exhi bj attern for bdenun1d|OX|de
emtegt (eTrsty The FFEh ot 16 0B BULS Fifke Y Do doiamiBed g powder x-
ray SIREMR Méthédre THRGrdeR 8RKIbmehtl ﬁ%'féﬁ i ARG AIRA kS ative to the order
catal ysts may be characterized by pore structure.

of elgarentnl seprd e thetmetal axide magr lamd;ett@rmmﬁd by udmpa:ttmug tlaroedarmf the
ore dia

Collu'mql g dﬂf%tialnp Eak Erh%n %ﬁ@'ﬁgﬁf{fﬁfc 1Cr1i]1 eg VO| g{ﬁe rﬁa@ i f to%ﬁe order

oftldd Gélumpd mefal pdaktil bidk-raiydiffradiyn @Z}]Je@t@lﬁrﬁ o$'tl¥eﬁ§1tél?§t5 FPom
pore diameters. The nedi an pore dianeter of the pore

brO%iIew@g @nd/oF pbsgngeef ngtgmp asspeiaied paiily Eofuamd Btetaloen A:ray

a) n .
a3 PR Erufl S50 b TR RPCILIRE By Ao
rmx@mﬂybﬂkx@hmahya@mhhnﬁman@ore size distribution with a

ore diapeter in ran from 60-200_ A; 90-180
PBE4rR}S, O Plopsin tilgzsﬁe ap) s BRI BHEPTHEAY S 2 median pore
dlarﬁé&adﬂéﬂe%stt 1RatA hﬁ?lbk' @@rnﬁfneii %‘irrpa&almmgf HabBGkA trioxide

al um na per gram of catalyst have a pore si
mixgiret Theyuplybdeming hricxidedws adefiuteep atiteaniéfoe exampla, defingie Doo;, Dooz

and g Bk i Bl R oG pBrar S r IR et i

temphrgtufd &k 1Bt 333 @ (1bemst) td ?%uc@fa cafdyit thhb@dss it ckigBi
180 A, at |least 200 A, at least 220 A at |east 230 A

pattesp far mplyhdenugpdioaide Guamx-wesdifragsismespebtawra(for sxample, an absence
at nost 1000 A The catal yst may have a pore
0fﬂ&%§ ﬁ%s?rlbution with a nedian pore dianeter of at

| edﬁborﬁé)erﬁbﬁdhn&htsl eadystOfapbe tiraorEzebp gorewtisturd. Mearious
catal yst has a p g;lze distrjbution with a nedi an
Pore RSt BaEiers iRclyds, Hy#e prolimged fo.guradismgtermrasolyme,

surfActQirds3 Ooﬁorﬁ’ﬂlﬁﬁloﬂg tﬂe?e%?t Tl@é)cé’tzg%sttﬁg ﬁg\le J‘(&ig@%ﬁtl&g of total

por es in the pore size distri aving a
quantitpobpere siges MenusigorddiaBbtess, The BEdiAngbrd dhenmted bﬁﬂlegmeesme

S ST S AT ot
embBdiPMeS cAthIgShs kit 1fhdbat Whitlh. 54 %aﬁgl{ﬁ ShnAnd Mdr@ram of

number of pores in the pore S|ze di stribution having a
catab@? kavdianers gire distributiomyitaa ngglian, peore ddEndienih ataegarirdngd-200

i I r s in LCh th e i n_.por
A BRSSP0, TR G SR RO e
least¥).1 @tanhsﬁﬁ&het& @linfina Hdr gddm bﬁ@eﬁﬂygﬂ%ﬁ ano?@El% distfﬂiu‘u@ﬁ %ith a
of a total nunber of pores in the

medingiors digtetss ihatansa fiesy B0d08vbt200- & Ar %’ﬁ) 250 g Insome
embgain%gltsétkféfmédqﬁl ﬂ@rg tfitheter of the pore size distribution is at least 120 A, at
least 150 A, at least 180 A, at least 200 A, at least 220 A, at least 230 A, or at least 300 A.
Such median pore diameters are typically at most 1000 A.
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pore dianmeter. In sonme enbodi nents, the catal yst has a

pore size distribution with a nedian pore dianeter in
wW@2008/06893¢ r om 180- 500 A, 200-400 A, or 230- 300P&T/UBR0DS042427

at |least 60% of a total nunmber of pores in the pore

ci 7 . . : . _ " ¢ o

70" g 180 161 SRRl Eh SR hecthh Bk iyt ora
leas 6D ddomee idast 9QAr & vahe emboflinpaits sheayalixe has a be@sfizeidribution

.cnB/ g, | e 0. nB8/ | . 9.cnB/ g.
Wlﬂ(&: & megﬁli‘%té’l% as’%’@ﬁ flz? (r:emgp grq%) P@'ﬁéo ?fa?é)%? %A;’BS/ 1%& lllléQr;A» with at
leagt 609 ¢FaZofdl SEnEH S Pordd-ift 1k $or€ §BE Qisﬂ%%ﬁnﬁ‘fagin% atC;LQ{% diameter

_The catalyst having a pore size distribution
withipdisaly 390k.er@b dhef the metdian pargéanetemI8Cetd0 ehbudimerits) the

0 enmbodi nent ave surface area of at |east. 10
catq g o B0t Site TGy it G PorS BRI e Rt 28180 A,
witRht 184st bOBSI ad4@] MhBer o HolesSH rtﬁeéﬁ&e 3178 Aisiutif Halir a pore
range from 100- 300 nR/g, 120-270 n2/g, 130-250 n2/g,

diageten wishipnol§ M5, a2 chrof shavmediso poreshameter.he cat al yst

hawi Size di.stribution with a di an por o e
S IBgPaBRg: Purfef R AROUb 38 M et TRCRSD £ Fauton s
at 1@KEEB00A, A leakeZtDtA 66t a1Réagt 2FUA, Gr&dt&D th&FDY6 8a BtdlGrumber of pores

. least 100m /g, at least 120 m/g, or_ at |least 270 m )
in theporegize d%SHFh‘l&@’éhaY“*e%lPﬁ@)ﬁlﬁéeﬁehW&hman/&, TG Bnpr 90 A of the median

R T

medifraped dfanrate,in  ean gexfeom|180-5001 A, 108-400\A | cr @80 3002X04i6H at least

EXxtrudates. The catalyst typically has a flat plate .
60% Pﬁ%wt@‘%ﬁa% ROﬁeSamr’fﬁﬁ@%refs.W&rﬁal%gw Iigving a peye geymeter within
50 AV A, KO B8Pt nsdBiard PoendECm or 220-280 Nem In

sone enbodi nents, the catalyst and/or the catalyst
pr dogeme embedisentsi gexs wodurhe pfipores miay delaf ledsd).§ pmf/gr attleast 0.7

se Si t eehni ques .known.in the art (for _.exanpl e,
om oG (g SR L8 Stk B R oty Pofiot e O g e from
0.3-0r9beei’* e 014s0.8 thé/oc of @lsY®T cAR)g. be dried then sul fided.
Alternatively, the catalyst may be sulfided in situ by

conkthgceatabrst hdyangaparesize diptrihubor withe median porardiameter in'a range
i g6l [ - Ml . - i 2
froﬁé gﬁ—fl'gg &Sm ?, 1£ Yomé& gﬁ{blgpfly%églgsl,?lﬁwg ;s'lﬂg&e ate%ho?gﬁ geé%tnl 00 m*/g, at

urt zation may u er gaseous
leass 12 mdg, dtedshE7(pn®gemdeaso P2 hyoadesn27®m s, MiicH spifagrea may

.sul furizi | f q
be i gy T R0 s 10270 BolS S0t EoReR /e ORI 30920 .
sulth @8 ehbodiYieftst Hle%é{afl%\'% Eéﬁgg 491@8%3 s?éeectﬁg@%uﬁ&? with eatmedian

described in U S Patent eamans
poregdiametatiing; %8s 66 18- B¥bfemay ltveal surfhce area bAatrieast 60 m?%/g, at

leasg‘gﬁ) %Id/i;gfég ttslll)p] %}22% rg.i fe&%rly ILBI o;f/ %fo?é‘? i%%g7%)§1§2/ gt.?léuch surface area

mays¥ihiataideqPorticd 308 URBRL280 @AM, TRS27) RECoS1 250 m¥.
distribution with a nmedian pore dianmeter I1n a range

f r dirrartn gipbodimerrisethiicatlyse axislsys shapag forasefon esamplacpellets,

cri i pRloPlub el 1A0RARs THEARERE {RigiTEeSobi bl o
rangedtomh YE-500RYcrh 2606400 Mgl 08350 Nant; 200-800 NoEmadr 2283380 N/cm.
0. gggr ams of ganmma_al um na, and typically at nost
0. $08UNGeRhedigentsathswatalyshinrkor the patglysipresurseris sulfided to form

ST b SO iy 0 S0 ST

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
WORG0Y0E36 rom a crude feed, renoving a porti onPCI/US1064/042427

conponents that contribute to TAN of a crude feed,
. i t,e .
et FREL I Rlod R3TIA0 P e preflall of BtGed SR NGUEIES. liftring
agenBtsatisad o*rgamisallfumhip@tmﬂs Ginglading aﬂqlsiﬁﬁden; pbll@SMﬁdebethlols and

conbi hations thereof ropert| es
Sulé%@ﬁ& S0 U ERD oSS Sreaied Tpd - Gyt Ng)s 46837210

Seahﬁaﬁb@tuaq 819&‘5%@8 736){0 SeRiMgt hons thereof) may exhibit
relativély small changes when the crude feed is

confnaettaid embodinydmngs, fifirst typaphitatallyst (Bﬁrsm gatalyb’é’) trmludes Columns

el nge .properties a cru
51 G G R GF T et 8u e’y ROzl eyl with a median
por@ ERHREE TR Yardk I 131260 UdeThedt ERalp6 B Bave a surface area of at
efficiently treated. 1n sone enbodi mants one or nore

least il p@ m” lgatﬁlemﬁqume od theshgt cfﬁalaﬁyn@r eat leash Odeamn g nThe first

cata?g‘tf zrﬂayrsfg artnql% eci%ldclﬁ)h%eg? %fo afdeq,?\{ﬁ 3 gl}lg ﬁg&%ﬁ‘aa alumina, and

typm@lllljbatﬁﬂésit 0[9999 gfhrrﬁ; FURREhA aluatiflh, RS gRnPef Brsbtaéflyst. The first
distribution wth a nmedian pore dianeter in a range
catalyh HH 6n SemGemBlimentas & [ealsonisBYeEOII § Bietal(shpabeem of
i1Z S t
catdt s Ao nae T .0881 > B a2 rhl Bl cRR s PR E PR hoving o
portiedofzthe pdiVel elfrantet @ucle Gadl renioviig 4 pertionuwdehd @eehoneiits that

conlts 01 S oA e STHOUPE BbleRHGARREROR R gsphlienes from o
cru&eeifeg& tr@igoﬂhg Bﬁl'éﬁét 8@Dokfiof oA TR As in ANal §él%r5ffo'r§a‘fﬁmé ds in the

dg relative to the sanme propertles of the cru
crudee@ wh combimphiens theropBr Othes propertms I(’§or changbdsmijur aontent, VGO
anoun

cont D AR TR G e R PR A B o T paiely

smalleshah@AudRnalic redslecd iPO6HthAR] GiththefisObRINENBeibdMle to
contribute to the TAN of the crude feed, af | east a

selegByaly hrnge prapertics aha sewdcsteedwhile gnbyrdhsngiag ogher properties in -
relag%l tsfn\éﬁl oﬁhtg %&}a@?%&é Jthte:'c de f@&g}orlf WG mepf@ Jeae%?d In some

Ion O content O e cru

emb’é]ddndsntsg ak by mogofivkieattalybts adyde dseé dsany dildet.he se C o n d
catal roduc crudde product. with a rel at

S mJPIC %zﬂﬁﬁ ’ﬁleflﬁe weReERtalysl Ggepad P@a]tyﬁté’) lncludes
C01§I'ﬂh§ Ll Ociﬁ’éﬁlgé? tn &fmﬁlﬂﬁftlgﬁ Wt‘ﬁ f & ?Hort Rk He¥ Q?)‘Bgees iz (iaigt T1011 with

crude produ have a sulfu content o
amedian Blefdmetan anmnggf fromedOck vl €3G Aedht l&'&&& 68%Yauafahe total number

of s e a0 6 P o) e st PR wbe e b vithn 45

A of Bka@hddym poRe BAfetr UdSNtREHE th @nﬁ@rfeedevsm U ROb ce&zﬂ t under
crude feed a/ahave arelati v;)(f/ | ow content of Ni /
i

suitglfle pordaciimgicendiionsray pewivge psride pseduck thag hag selasted Hﬂogﬁmes

(for-Eﬁ‘%}nPl%S?Fﬁlgtsgﬂﬁ%?%Pm Ceﬁlgcedgg Lt ¥ zﬂtaﬁ%eei)”]@tp%t%%ogt&&crude feed

whilef alier@xapeplics, arcl Ml oliaxaded! t@aﬁmaﬂl @holRY A Byteser dd@rce, in some
crude feed unacceptable for transportation and/or

embodimeiith gnay LediressphBimeeatactingle with a rel atively high
C5 TQ'I%@Q@JnHGCQ SPI%Q% F%H%c%gle?%t% ﬁhr{é?lll gft?}g %Es)f’i]l% %%ntty that contribute

during proces
to threel AlNiof &ley:rhd]wfeé]ﬁ atlepled p@mies of the components that contribute to
relatively high viscosities, and reduce at least a portion of the Ni/V/Fe content of the crude

product. Additionally, contact of crude feeds with the second catalyst may produce a
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content. Contact of the crude feed with the second

catal ysts, may renove acidic conponents and/or C5
wa@sphabioanes contributing to TAN from t he crudeCT/@szn4/042427

In some enbodi ments, reduction of C5 asphaltenes
o1l STERRERLALEORAT UL, Do RuTAN RS FIENRS W

conte@it éftthy Erltd@ fedie Roregaspley t}ﬁfcrﬁd@rﬁdwﬂ endycase alsﬁlfur content of
certain enbo ggnents one or. nore conbi nati ons of

70% 865! Ea Blys eentaal otahn e fesdaieicrylegirodss magtalso exhibit
relaﬂﬁlg gﬁltalll CCF(]H!?%S L dHAke '&)fﬁteﬂlr QfG(B @SIE)‘[@ﬁ)tS E d:i%tsi%ll(li\e/ %?ntlﬂlg &lative to
a net

W m ni hydr ogen dpt a e cru
the aude 6eeldi nat i ons t hereof, when used to treat crude feed

as descrrb d herein, In.s e i men athird ty
of TB&PEPYEY thnf“rﬂtwhf‘c%ﬁ“ﬁ? %‘5 *&a%e @ere%ar%lr A centEgt SHRirvire
(foreRBRpRI :i’tgmést%'@%f)ﬁl Wik B Sali hﬁgthnie AR £§Lart&1epa HGCor

a cataly precursor The cat rec or nma
conl@e‘acvfedetals i m@tfdrsekeaf:@rg@mc @mels oA rniarleelszdh ghuTAN (for example
0 i ni unds at enperature.b w 500
TAf PR 1o SR A 8 b e e asaplabis fos BrysTOHafgn andior
refifigg ] Adil@fdvbhtﬁged &ull@HwiththelauReld g e adphbkshes @&ﬁ%ﬂ‘t%ﬁay exhibit
Typically, the catal yst precursor is heated to at
less|stabdlity doUing pracessing ieeaiive to prheremued with nlatiakelovsCs atpbaltenes

Y
con@)bﬁrﬂ’ﬁs a1ﬂi/61065 ﬁhpﬁﬁlt@fea g®ntribttifl QOBAN. ffbin Gievttde fEB& In some

ird cat rﬁrgry exhi bi t S|{%n|f|cant activity and
emiy RS, £ erro &@SRhgltpRes AndiOn SorpRRFaTS copl itgding to TAN may

red {8 SR \LimnP o ﬁdeﬂ:rudé"feé@/&ﬁ%lﬁﬂ:p@lgft %Qﬁlg e{e‘ieﬂ g 8%{}% ébfsct:'i)srcy of the

precursor eated at te ature
crudelrfeer rlesertom apfibainments, oreroe nsark bmmbmatrpxmnfdseconﬂlmtalysts may

third t al reduce at l.east. a partion of t
entig SRRy St o BE SRR s AP QRO cBlaitblte, allow
minfr@fthet BRIUES WtalleBRSthe JrRRITEED Br 8BS mbAGL RItBERof, Wh@ﬁ‘h?éd to
salts of organic acids, reduce aNi /V/ Fe contenf of

treakqrudrefepd @ddescribadhberemduce t he vi scosi ty of the cr ude
pr Qﬁi Sthe eéﬁ)g) {me%tsalaltﬁlrd? Qto?%gtaﬁf té‘?}gﬁiﬁ Ca{ra?w‘%’s) be onalnable

cata Foduce a Cr

by cbﬁibatmg/elsyp}ﬁmwrth@mﬁ 6iriethl t6 prddute £ omblgBit pré@irﬁirl T8e
io the sul fur_ content of the crude feed and with
catalyst BeFWePyMAY ke Reatedhixtha perserss i 9pe k8103 sHfis centaiaing

com%@&ﬁjds aff r‘reﬁé%@ﬁk@%%@gv%@@d% (@514%?&1&)1%310%@ %)%ﬁlj e{ré{atively

ontent o of the éont ent of
short peritel diadde tolfoemcthel decabeioctiibirdpatatise eTypisaltyg thehatalysit précursor

is h%?ﬁdafaﬁgfﬂaﬁnfﬁyood CEfor B dprieip ey R dit (hidAaalyst may, per

grarﬁ er beﬂéﬂ?stc AN ENEoRBIAT I YMBmbR: ctoraeen@ rwadenge 86m d. 6@1 0.03 grams,
lity to reduce the TAN, the netals rn netal sal

0. 00§f0 O gramisc o58.008-0.Q1hgrams/ Ve dhirdosatadyt maalrﬁdhtﬁntalgnlﬁcant activity
i SG.OS] f th d il | | .
S R T

the €@y PtecudaPiLiated: tendpiatiRs ibdlety SENE R the pRsadde\oF oh® or
the crude feed, may allow the crude product to be used

morg gulfireapinenpdsof treat ment facilities. The third
¢ atﬂ% ¥1’?ﬂ" Fét?]ﬁlgtqﬁ%ﬁeergﬂgedéﬂgzﬂtt gpoxqa O of deugo%lpaotnents ?hatt contrlbute to

portion o
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,

wo b@swbiosd cat al yst may have a Col unm 6 net al (BQT/US2004/042427
content in a range fromO0.0001-0.1 grans, 0.005-0.05

- (). . |
o s S AT P o
the @udereed and Fith@dlaivedlyl nginanad neehydrogen witalediyathy etudeAeed. For

Col uims .6 and 10 netal (s).catal yst facilitate
exaipplg 2 eiudn PEdUgMplrye Sy coppnint 7@@%@’% ey g gegtent of

e GO ELRUYR LU o i haisea sl

relatavel pagal! EhamgeOinlA RGPy, distBlaRapntant, VGO ddagtent,land residue

certai.n odi ts, fourth type af al.yst .
contfzntfrslﬁpﬁ:fog@? ﬁf&g?%?' i—ﬁlﬁl agaglété/ t%%/(ﬁlﬁﬁ %g: a‘fl%gyetplﬁ in metal salts
of of AR SARY, HRNYW I @nichR! Adahs PisBesiSWRRIY drudd PR ahOUWNEE also only

catal yst has a pore size distribufion wth a nedi an

changangbyia sinell emowit the AP gsavitygdistillata contant, ¥i§d domtent; and residue

con 5 B8 8055 R By A BLPL R0 BBy of

treatn@asfacdMesA. The support may include at least 0.1
grans, at least 0.5 grans, at least 0.8 grans, or at
I

edde tgrdcagplassingpme mapbedaments maywdueg afieast a papisoraf the MCR
ot ' nel . . t .
0, S R A0 AT SISO 0 o
embodinadnyss the thind cﬁhlylste;ﬁsy h@ve{)@O&l@’frﬁ@&e&ﬂ(sﬁ@érﬂ% ig arange from
t L, t {s,
R TR TR XS
contbRt8n G £889.008Y-0085 A6 0850Vt é}aﬁg, o?%dl'-@.@?lgrams per

cat al yst~ subsequent to contact with't ourth

* grang af edtalgst, AThelusuhdittandnld) metai(s) gasalysrayaylfecititate meduationeof at least

« gyt rper oo niriofe MERGT ohE 528 Bnpcrgpyes n

- rang8 o 30RE@0 3G br 35018505 e @Rl prazadras ¥4 fang@mf@ilﬂb MPa, 1-8

catal ysts descri bed herein, or conbinafions thereof.|In
MPa; gr2-5dBadi ments, hydrogen may be generated during

co I . C f j e-fourth al ys

ot T A Bl HlE GRE P b B b B0 BBl
Colif 5 amet330 i3ddnlkationhwith b kkea pluadhe tuppoad dbe dodrlosatalyst has a

such cogt acting may. haveﬁg TAN of at nost @OE{;S at nost

poregys, distribytinn witlhgmegiangorggigmetespf gt lepsid 89 e
: f : i i r o)
emGUE, O e P ARSI, DOl iy b e B0

leasti30dMct lamsly2 Wakieorat leasad00NK / ThEeupmnt @ay inefudatat baastt0.1 grams,

90%,. at _no 80% at nost 70% at nost. 50% at nost
ot g S Ghmieat eai S g, O 6 Ko S G G ShRCe AR Bicram of
suppoft e fre@eh cd_tﬂ%lﬁ@ﬁéthEhﬂ@Hﬁ@bﬁi%ré‘ir?bodﬁnéﬂtg, P mo¥P® 1 9fams of
catalyst ("fifth catalyst™) includes Colum 6 netal (s)

Colymp & sretalsaperaiamiof patal shand akleasti 04003 igspos of Clugnr § fuetal(s)

C leyst . h a re size distripution.with.a nedian
per SEBLLIP SRR Bl Bp S ghé Bl Behdd vl
| eastonz3émbodimbntsabé trutfeded may bk easthctd@Rith.anQiddfonal catalyst
nost 500 A. The support nmmy include at least 0.1
subssqqgﬁgt,o 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
waampo6393has an al pha al um na content of bel owOr/11S2004/042427

grans of al pha al um na per gram of catal yst. The

cat . . Q.

o ARSUEh HBFHIRR, o SORiaf 8D RENRRN iy MR o g cruce
feed weitls the(fomﬂﬁqat@]ysl aba npiohtunning regafrom)3(0e40037@B20£380 °C, or

33050 e RS S Bt o AT, IR F R ot

mos@ otrdht ek 80%nﬁtm$b‘i’ 090 R atRbakReD Yt fH@‘TAW lé@?nef'\ﬁgéje %géf

be relatively low (for exanple, from.O.
Hydtoggogegeration Babe irBange fiom 1-3.030minY) I(WHQ NmHe® arudes
f eed nta t wi,t h the cat
Non 55 ThE R BARE el alretd Bl S0 HE SOt abmodsgnoaag most
80%2@; mos§t 70pR) Bt R3R-5866) aDGosNEd MU ISRN 1 YPb RS B/ /R content of
crude feed in sone enbodi nents may be in a range from
theqrucifoﬁﬁ@ n3, 2 15 NnBW, or 3-10 NnBAn3. The crude

ru ed w.th

Zﬁi ?é‘r%atuﬁ E t% a%ﬁggé/ee&tésa%ME g‘%t‘g} q?r%gete)gxag}udgs[ Column 6

1neta’1(:s$ in &ﬁﬁ’bmaionrmﬂi a thehalomimd suppstt. TALiGth dabi@ysT AhY é)f)ore size
t.he cru d. TAN. of the crude duct he in
distribifga mﬁmﬁnﬁmp@re sliarpeigroagESt 540 &, oleast G0 Ay at least 230 A, at
[ h

s 500 57y SOTAL 1050 5Ll f 54101 rams,
at leaws 0l grains,ax aCmmm (hef9 granwi dffthdth elubtied peradraiiofdupport. In some

embHBRR e o o on e i e bt 01! g afalpha

alumlﬁa@peﬁ‘ grif of By &I cHBNE indRRs qﬁ@bﬁl@ eﬁﬂfo@nﬁiém{ ﬁ'lrost 0.1

ore size distribution may be at | east 22

: \grann dtolpmn 6 metal(s) pergrampecamlysitnd atlsast :@CIH)OA grams af Column 6

5 ort inclu
merfRTher o 81 g S0 3hE LU e GougmiTEneta are
molytelasim@ndogtuapBen. or at nost -0. 99 grams of t heta
al um na, per % am of sup ‘gqogpn The cat al yst Qﬁi/ i ncl ude,

i nIesridEheekndrasRts neghy wptakpbyithe Budesieed meay bamelatively
f
o 3 g TEED DA ) R S50 R B 3Bl

whemtiteairfds) feerhid cQuhetadwihniat ﬁlﬁth&)at@m atd &;’ﬁp&fatﬁrieth%glyﬁﬁge fgom

I e ' r of tota um
3104y 5 Fost SO 1S B s RBCD o esdvirossh i by s e
feedinsm%Q ,em]abé-lglen%r méy Be ith B ralel iR 16-‘2631‘2:‘}2113}1&%515 Ithlﬁ]e/ 3 or 3-10

umm metal is vanadi umand the Colum’6
Nm’ éme st qmmcap@ﬁmed ﬁnlglstoet&ct vhidn ctuide fcerdmr&h ft}&eﬁiﬁh gatalyst

iy 0L PR Lk 0 A LS R L STRELA M ]

of th33Ard3GEd0 TAN efthb)éﬂfd@gﬁﬂd&tﬁ&@&yﬁoemi oo § le6<i 0’@3-0 05,
be in a range from-10 Nn8/nB to 20 N -7 Nmv

or O-fg8\W3; or -5 NmV to 5 NnV 3. Negative net hydrogen

up e Rei»

oL L S IS P50 L5 S B cotunn
5 mettai(sb ad Colimihftemetalfsien ﬁeﬁﬂnmﬁbh witteths ithtd al@lﬁhﬁd oABY he

a. TAN of at m)% 90%. at nmost 80% at nost 50%

51xthaﬁata$;§§ has a pore size distribution with a median pore diameter of at least 180 A. In
some embodiments, the median pore diameter of pore size distribution may be at least 220
A, atleast 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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- or sixth e evrasruces the werg

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&EUS2004/042427

during contacting of the crude feed with the fourth,

embddithbnts, Atotil M @olﬁﬁﬁﬁﬁ M&Eal(s?%@%lm Hl%@cﬁ@évhf gtmost 0.1 grams

requi rement of ézro gen dufring processing
per igrapel af¢ata)ys, andund eapt @00¢t grahatofiGolemt Sphethl(®) ahdiColumn 6
and or trea oduci n

me( QP Bl EhA AR P hortt R eniso b FSo IR P At Aot alam 6

metdlSt@g&aDCOIﬁI}fﬂlfm@ﬁl iydelh QGRS BRE 09838 -0V &r3L4. In certain
YOCGSSIng costs. In certain enbodlnents a sevennh

embagiyaenss, teatalug S petadieyanhdiom and/be Opluras 6andtal(Rlare
{ 6 netal f
moggg‘%?g%ﬁl%%@é@ of rrECoIaugrf;) 6I Pre?alr ?g?epé ogr;nr am of

catWhytsthe clie f&al is@dnficiegtvith the sheh yh ?Wa@&ﬁbé}ﬁture in a range
tun The seventh catalyst is beneficial in

froqa?égrée@ g féo%r3@9§79r 6d Q8 froph3i0-pls°G HPNWdiﬂg%rt umdﬁby the crude
fee&%{? ?é irf z{]ﬁngéthoﬂl lb?ﬁrlnr/g&j Q$ og ) /m, ??ﬁm@ m" 1o EW% or -5

I rst econd
Nm¥en ¢n s Noo'anl Negativerat hj/dirOgéaﬁupTﬂCbas aﬁd Idicatisg@hAahyldi®gen is
ot herwi se descri bed herejn. glectln the catal yst(s)

beln&gePFﬁaEﬂ%iab pit-c b9 GHAS REPCBiRP veerdrEpro peiptagtiod ghe crude feed with
the §iRthHatal R0 %ﬁl\mvnﬁé AW af Etrxﬁgsg 9RO Gbst dob eat B{o%gm, at most

t hat has or sel ect prépertles changed
0%,@Ir at legst 1Voofithe TANIdEtheeadiewkhed. e T ANhe thg crode ptodast @by beina

ran, eegou :OLbﬂ% Lﬁjﬁ(gzeags (i{)? ificantly changed. The

"have enhanced properties

r el e h&@ro"g&ﬁulﬁ&k@ Burii@eebr@ding o Ui cri f88Y Svith the fourth, fifth,
acceptable for tranSﬁortatlon and/ or refining.

ragireemecat af Fydregénmduinggirectssidg while

proﬁﬁﬂlté%{/%ﬁ%%Xd & %a{t ﬁéea%:?ﬁtge ;ﬁeﬁg{] e(fr?sﬁglftat o%a#;glf ! Xre%mnt Agilnce
procglcmgl angl/or atindpeetilg 1y dpegeni io bostly, ieinehing Sh@hbe bESydréden in a

| east a portign of the iron, at |least a portion of
ProeRRGHCEIRESS OVERH/EPCesting 98- a portion of the vanadi um

I N 1 B&GtN BeBodifRAsCA Qe\}%ﬁt}ft?ﬁy S?Qat%gtqr‘s%v@ﬁth il g%:?t ?has a total

portion of heteroatons In e crude feed arer
contentrfiiepduran 6 nagtal(Din 8 ehrezetiiam 0dX001 {0edccartamls YW§ Columy 6 nidtal(s) per

e REFes 0 AOEE Alin byhesl ' o iR cbidr EgalehprBaseenth

catalPsiis BERsfictdIRH HroaidEns aQtud Had@t Yigk hhd £ ARG aﬁrmost 90% of the
st abi | I%%é(ﬁ the crude feed/total product m xtur

TAI‘&IGﬁ §r easssi ng rray al | ow a contacting system t 0

F ¥R S 0% v el AR e TR A ey

catatyhte nmyrﬁl@did mgezmdéor 1@9@‘@3 i%a)&lhéiﬁ@se QAksalee htrSh.
al | ow reductjon in at |east a portion of

allﬂ%t}é;thg%até'tysq@é &dtthig appliqation apd cemeolIam epayatiet eonditions
may aallt)vvI £38de 0@&& 'id B fB‘duE&?thgpl{;a%lTsANE @Vél; gélecstgciﬁ OH?I’UCS

organlc aci ds, ast ap 1on O
changhdtelatmtto ﬂmmmdet feecmﬂd,ﬂe athdr @asicrties pdid c@ﬁdeofeeﬂ Afe not

t.ions thereof, fromthe crude feed
sienfigpietisnia. “ROpRMTEEtr Prssouhanbeyassaied REpergdelative
to theldhde fEEAl AtihBE, Y e astpinid fof tahsdotiGh Yl or refining.
Arrangement of two or more catalysts in a selected sequence may control the

sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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feed/total product m xture during processing (for

exanpl e, maintaining a crude feed Pval ue of above
wQ285/063Bd er nati vel y, C5 asphal t enes, TAN and/PCT/BF1004/042427

gravity may be increnentally reduced by contact of the

I I

nick 4l B R P A SO S el Bl flrelifoeg petore
least h]gombndéhéteﬂuatam/inalhd awdd feed Mamdhcdd,/ of the crude

feed/total s uct mxtyre to be maintai ned duri.ng

pr JUEIEFMG aﬁlsct Al Y Sts oAy 1 sampe e %qhgxs?pts improve
live§ BEHE Cht S%Q@N)? theSBabi1R$ OP%'ci"u@@FéédH@t%% ﬁl%ﬁﬁ&t 1xﬁ1re

series of catal StS Such p03|t|on|ng
Impeeseaiepsefl anpjalpdt Ilvﬁmmrdécmsw@lihtpbf thgtrude lf@d(tbmt pwdugﬂ’lhlxture

t t t
o R b 71T S BB ASER, i e ot R, at east 6
morh2Bf hti16ast Ofed Ritiedur Bpldcaaeiloptiat cﬁa@gyﬁtth@b&{t%tﬁrg zbhe
first catal yst allows, in sone enbodi nents,

r erfispaliinggfong pf pedepied @tqémtq m@m aldpwmpdumma in aéhf@stall pogtion of the
Nl/\zfgl ,te{t ‘fe@gfzg&gqggg %gtgg {(,e ggvhal ﬁnetsh ‘%a oneq{{ Qt%e metals in metal

saltceftabarsd scidy) at Bestapdtim of Glie WdAPbiALS BAScINAEHROfo TANDH least
t he crude feed. For exanpl e, reducing at |east a

2 pogignn ¢ighe weides, %wmmaaﬂ@%th@rﬁﬁ Heom thgieruge Egdtbetagp other
&Fﬁ%@%ﬂhe‘p d bRl cﬁgﬂﬁéﬁ Whild 1;]19&11 gr%jtfhg @%b l{i? OP ke crudé:
ug | on

ging o er cat al yst's posi owWnstr eam
feedfﬂom pradncirrmaﬂﬂs dtfieg preogsing dfor teaxampld) mai:m:linaig a a@de feed P-

it hout r ni t
vali i BT S iV ap: G Srbiies, SN PToRPL srgvity 1oy be
1ncr£1h§}ﬁ31ﬂ}h1%dﬁée‘dqﬁ/ dorelt SBYe ciufle %@wﬁﬂ@&gétgg @&tﬁ%ysﬂsn qfhe %ﬁﬁlty to

ife of one or nore catalysts positioned after
lncrﬁmclgalbcmdém}sskectmﬂE chimge nedperdiesl of she epdafatdonat ddk)w the stability

or gt SRR Bk P o Bl TR e e
f e@lbdré ehbedinduet theiidt ldﬁtﬁlyw (H&s&ﬁ&d%@@@%@ﬁbﬁﬂs‘iﬁ&&ﬂ
and/or third catalyst(s) may further reduce

upstreagRie Seres elrtalints: otuchipoyimngeafibefiss Fatalyscoay elmw removal
of hf@qﬂcﬁgcu@eﬁxgeq t%%ﬂ{aﬂ{ﬂa’ntsaﬂfg a%orﬁﬁﬂﬂﬁﬁl § Qﬁﬁi/%? H}e‘?ﬁg n metal salts of

In ne organi ¢ ac
org&[dmcﬂsnwhi‘ISmamhmgtthmﬁftaﬁlh@ of thel erufde é@thMoth pfd&lacﬁlﬁi}@m@
produce a

h,g %1) iorthethlrd catal yst(s) rgiy
retanad Oy BicR9RIE cRibefingntshier texaeval of @dgeséa portion of
Nlﬂﬂ_/ﬁé\l re@olA ¢ ﬁ&%@déhfp%ﬁerﬁ@ 'ﬂéﬂ%‘&ﬁai A cB&?Hﬁ&ﬁs Y Esftribute to

content a reduced content of netal In netal salts o
decroatsgamth@ lde pﬂsthelacatémus:mdh@sypmhx enmemiiotions therta)f from the

reduc Vi SC i na n reI
erudg 00 30 BB bao R PP LB O s eheth
feethB‘da rdthidt @Jﬁixﬁiﬂ@rsﬁtﬂr@ td tHelerk ftHE 1r9ﬁbi@aeplﬁ§§ﬂé bPBﬁi’er catal sts
r o uct m xture during processing. The second cataly E,

posiigRedilownsiseant. ¢ind dhysningispses the lengtheof tione thetohetag@ngmtem may

hi
be oLl AR SATURoL P 38 Gkl ol
Ni/\WBafrant the grude fiesl m@n Ussdn@ drbdidTheatsNitdiagen [ifSadme or more

during .contacti n Conbl nations of catalysts that
Cata\‘yéfélpPWF?ne&e%@ ﬁ%?amdrogen during contacting, and

ﬁ;\gglé g%ﬁﬁd maltysfegtaﬁ&/sr ekl F)s¥s) 1YY BYBSNM 0l 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@pmsioBes of the crude feed. For exanpl e, theCT/o8I004042427
catal yst may be used in conbination with the first

o R B sRBSOO T AL b LU ey n v

saltcaftarpatid §dds. t o change sel ected properties of a crude
feed, vvhilg nly changi ng .ot her fproperti es of the
cr dgope gy %Cﬁﬂ@’éﬁs{e%qné@&t ﬁg@ﬁﬁf‘éﬂe sediveih thppgcend catalyst(s) and/or

. ret < P T
the SRYTHALM B4 ucer bR PAHE AN ol hao'§ oduced
TAM; anieduiced sniftr dopttng geraducpd akggarhidnéenied rdacad dogtenbef metals in
rude feed/total product stability. Mniml net .
metfleltgianedit e abrgs rebrltiescoticahe roder daredit or
comﬁ]n%ﬁbllﬂ RERoL A8 R0 tlﬁpﬂes;g:'é?‘gé gié)peﬁ_fes G ¢ R1d wh%lgo/
0

ereof of the crude fee mai ntai ned wthin
maighiningethe stepibityt ofithe prudp &etlitetal pfodubemivtuctelufiog grooskiihg The
the T and{or the vi.scosity .,of the crude product .is
secopl St SR PS Pyt SRy it nethhg beione JEht ghd upstream
of tHerthile cAiglget, oRdeuedriHn i n net hydrogen uptake by the
crude feed may produce a crude product that has a
boillbe ahilituiegleliverdtydragsn tospesifidd epntacting mendsdendsrig minimize

nyaf bt ShEAP K ERa0" ChASFHC of SRv d 5 BT 48R of
hydidgén airiid@neictioe apd ostdlykts Wbyt upkake aqslayivelydsgantyint of hydrogen
relatively anounts as, conpared . to the atomc HC

smal |
duripg cqqﬁ%ctlegulaévn?%wd tpplangg epleglen eFancriéns afie caprdscipfiect relative to
the %%:pggéérﬁ& AUEGu Bl F%)ﬁﬂ%}ﬁ%%ﬁé’ for2Bdatd 0 o be used in

en to other contacting Zones and/or a %)w
combmatet with theeihgcdatadyst), speoopleratdlgs(spfthird eatalysids), fiflkdatalyst(s),

] di . fourth catal yst b
sixt e Pt ST P B Tt o SR S51°<d miberratiar ¢ g feed.
whilt@hB) dhshéing odRsHlobBeEs BEHEI chude e BYSEleHBY aR8GRE haldR Hhile

during contacting of the crude feed with the fourth

maigfaingigesedesiped/ toted Praducbtienlitayl Heeorder dndéraxintber ofieatalysts may

t] zan hat inclhude .1 he .addi.ti gnal
be sEREFOLp P2 M ep PGS el e My ool
produoigidiglityt Mihlieal inkOlydedgeh i tadeldiowseedldud dbnsEV GO content,

) ,ﬁrrbodi ments, the delivery of the hydrogen may be o
distiflgigcopieain Al gravie oricembirtions therepdaf theeguderised tobmppiatained

i i . ]
ity 54 ARAEECEAR AL 2B Lo HETH e
viscoatty of it @odd prgdu ireat (et 9@Kaofithe T Adbaiddart the giszasiy of@Re crude

; di n FIG 2B), and hydrogen may be delivered to an
©daddi tional contacting zone (for exanple, contacting

Z ORRddcktbnlif nét!HirogBh upfak&b§ HEEGhdOfeel Ry frédE@UWHrEde $rBduct
flow of the crude feed. In” some enbodi ménts, the -
that hgslr logjbng fangevdistiputien sionlan te thetboilingpdittedifttibwiaf ofithe crude

crude f.eed. t er.nat.i vel ' st acke nfi qurati
foed el /AN LMD U YN bl R K, T e I e
crudd Brddugt BeNhIsE bﬁlpghaﬁgememnélgcsh{augmm& 4f @InpRXAB 18
contacting zone 102 in FIG 3B). A hydrogen source nay

atone Hee of thercafletfeeda first additional contacting zone in
@ Hydrogen generation in specific contacting zones may allow selective addition of

hydrogen to other contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be

s

61



10

15

20

25

30

direction that is counter to flow of the crude feed

(for exanpl e, adding hydrogen through conduit 106" to
w@omsaciosmg zone 114 in FIG 3B), and to a sech@mUS2004/042427

addi tional contacting zone in a direction that

Q

genérﬁteﬁ %]ﬂﬁﬂé Egrg]&ctﬁl% JFiRg d&h@e‘é‘%@é ﬁ@%ﬁh ourt déa?%ﬂ%f@, ¥nd hydro gen
ma}ClGHtlaWéﬂed do ﬂmmenfhih@g ZDnE:I; Rat B)B)ude the Sd):l’iﬁoﬁﬂb@l!dly@‘t(ﬁ)t SThe

t he fgértgfcataly t and the sixth catalyst are used in

deligery jof the hyidfqgsn Myt conater othe ﬂowféb?fgrudsér%ig B8eeam
t &,

et Py e T T e th b B PAma P AEMRN A CGfuce

feedray reduce TAN, reduce Ni/V/ Fe content, and/or reduce

t t of. |t f ' [
i 00 BRI Atk SR By St IR —
be g@ﬁérarau qﬁﬁgg Bork it g% Hﬁa/ccﬁdta{c@rwg %ﬁae(rfopémﬂe I c%%ta%ng BSne 102

crude product to be only changed by s anoun
in FE@| 28); &msi hyslregen nsante ¢eliversdio es acbhn«pmd contatd‘eng m (fdrrexample,
t .seve

con BB BRI ebitEn ek g Biras Fo i gl o B ke, 1

somid RELboEiatenk, €M Hyldgo o3OS h &R aicaRtlt with r’rﬁé’ﬁéw wmer@rr& feed.
a total content of Colum 6 netal %6 e ram of
Altegnativelysin a stackgd rcaw’@lrertmr{ﬁm (Xamp FSG ), hyfrogen may be

t
s USRI BOLALI URI.  yBBh B0 20 o2
FIGC&B)&I A dydropgbasovrse maybd déliverd tb arfigaradditéohal benth@inglzone in a
nt, of Colu 6 tal ( in_the upstream sevent h
dlfe naFS?;%‘F cojierdp ﬂg&f it focr@ée gqeé (or grammple, AdIBe hdragersthrough
cond8 10 BRoRfachAl 2bneSiti4 ih %Iés ?@nfﬁgﬂ% Bhe adchﬂ@nah contacting

position of the upstrea yst an
zonglovinditect amilwéiseontnrat wl the flomwagt thfecmele dgecsledor eKample, adding .

hyofen Ueyatear e Fo b Gl aBF LoV OBVal yat mhy

al [worRé BRbodhRRR! the ESur®f catd}est Ghdie fk@ddflyst ArelRe® M deries,
changed by smal | amounts relative tothe sane

elthgr%lgeﬁ)p ifertineatalye being destresatiof the pixéx astplyet, onvice versa. The

conf b YEbY ST L ROHR LIRS TGy e

Ni/¥ /ﬁ e ngﬂéﬂt arﬁbcbﬁradlice choﬁhﬁt off rlnétalsﬁ@ﬁﬁtw stalhiI bherghis "aélﬁ@ Mwith low

and downstream sevent h catal ysts may produce a crude
net Wgﬁﬁmawgrn E]zaghearm%\f & Low Restydupeen witaleogey aldoy ofher

0,
o el R B o Bk E 7t o A v same
propertwde)ftweniudra@zect)e increnental ly reduced by cont act
t he u reanrand ownstream sevent h catal ysts o

('t O S PRERT: St BFeRr i ER aa hsteay b osed ih Sombination.
The G&felySitaly R ufsélfﬁ'ﬁsﬁf@adl Blohi @Bk d6hMSRaR] Qéiréﬁrh a/értatri?st RN198d a total

properties relative to the crude feed

contegirif4cluron 6mirsal{ )i ner gralmoﬁr@éalmmd @o*tang@ frhrrdh0001 -0.06 grams.

o B A TS R B MBS Pl e

granp bﬂﬁhwﬁs)rearﬁheve’hﬂi tatdlyst} tBat'ie Sy tonirNak rigHEIRE BJthDcobRYit of
assi st in maintaining the stability of the crude

Colynaip § el eh) inhihe gngieam sevente cafalysier ﬁrlééséé)sqzrg}amﬁ of Eolwgnn 6
metﬁgb) g%' ﬁ?ﬂ cﬁ'catﬁ%&ﬁl i %{)mg g}n%Salm%lﬁtsaﬁlg/I?JSlt on O%J’the upstream seventh

catalyst and the downstream seventh catalyst may be reversed. The ability to use a

relatively small amount of catalytic active metal in the downstream seventh catalyst may

allow other properties of the crude product to be only changed by small amounts relative to
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with controlled contacting conditions (for exanple,
tenperature and/or crude feed flowrate) nay assist in
WO e@a063930 hydr ogen upt ake by the crude feed, PCT/US2004/042427
mai nt ai ni ng crude feed/total product mxture stability
i r.
ne G} Ao 2A RSP 81200 NGHIR, RT3 RS A oo
confehQPERItdradtyo fesidue contunte VIGEE contdsit adridoiribinatfonk figeresfiide

feed/total produc i xture may be affected by various
phas@dad of H@ﬂ%&g Wﬁilttjl}‘?él%ﬁ?dl’é anGadvigrem fsvepticatalysts may
i xt ' o/f o
D e B R P E P o A0y oyt 5% o
mogsrlOth) ot at least bt cfithe #ANealdht atdé feedodiusomaiextbodiments, the TAN
| occul.at,i on .of. asphal tenes fromthe cryde feed/tot
of s SRt {eHED R n TSRS Y Fderet PRotorEh b ol SPH<aHH
dovilsHeen S8RAMH @k stPIBGIpIE ¥EMAR of Hle GRADFRALANS catalyst to

thereof. At certain tinmes during the contacting
formaniigtial arinde prodeds ntihathaeged properueseclptivd tathd/coudetfoedland then

roduct . i.n the, crude feed/tot.al product m xture,nma

conBieBtife il R RiehtaEs v ien i Bondlibat i bSHBATRF Suge product
with Bieangedig@ptersfdlatvalto Pedsitial crifieprotigety N ARG 8Bl t@uce TAN
. formation of the crude product, solubility of the
increpepeHE Ay asfisttip anaiptgiameitbetiabiity ithe ermdeiesty/ totab praduet

: : .jn the crude feed/total product m xture
m1x{ﬁ§%§én{?%8%%§stﬁlgﬂ§: For exanple, the crude feed nay

corlhabime carppdinesitss cithiBtt saleeti@pirdidrerder dfatatysuia doadination

.at th? egi nni ng of, processing, As properties of_the
Wltl}_: FORi l]eg ggnteq{g*gd:gnflmeps ggaquﬁ]n@!e, qemerq‘ygp@, andépr crude feed flow
e e I B Opc P B P LR Tt E A fainind H6ae
feedf/totad prddaetimbxdtizistabiloy dutingpetassiag, dnd cdrnpinigrost ano®se properties

he crude feed.and the tot.al product for -

of tht Gud By P ke oS G PRPReS Retinropfiofeed. Stability of the
crud@ofeedididl tpyo e ey B aFRcle@ By lvhriblls bhes §épdRiting from the

feed/total product mxture formng two or nore phases.
crudegfepdy ot prestuct mixtptsa Shase separaiingimay be eansgd bynfopexample,
. ' C ratign of .c feed.and .
ins S T u0E PR R LPARIEANIN T B] BpoleifoniftaMimincure,
floctalatien dfaspraltenes frb@ the fradofeedpRalgirodudt @ni@furé, Meecipitation of

cat al %?t s.  Addi t L{?%E?l ly, the efficiency of the_ process
compRyeirPRdhe srrde s telabiprpfiect mislye peeCmbEREiRBNICPLt he

cr eft@ﬁcﬂrﬁé&tcﬁﬁing rtl%déb%acﬁh%ﬁﬁfo% RY% oD MEEHR SRENdE Feed

produce a crude product wt esfi reé: properties.
and/foy tatalgprodust esthe ngide titeel/ttal/prodect afixtube neaywhendee edld thet al

confir it e EbE Woth gl B Shin R el ahgiite shateeS due o
fofrﬂit%%&héﬂrﬁ&@ﬁ&di{@}’soﬂﬁaﬂﬂ? %?ﬁr%@:@mp-gﬂéﬂi@ aF 'tbllé’ cr{i’deDfeE?Luﬁ’cﬁor

that is at nost 1.5 indicates that flocculation o
compeperds elthe sotalrmyaduch i e gnide fasddotgbprodutt mixtere tersls té fhange.

o ko Ay S 5 o ARy ot
the Bepitirdad oNGrocdseidp. tAngﬁoﬂeFtiﬂs oatRriidbeed BRarpe Yl ck@aplel TAN,
u

relatively stabile ring contacting. Crude feed/total
MCBs el athalignes. J-zalye. 5 combipations theyeels.dba cpypPuepss wey tepgyto

becdifi fe@%‘gdl%lé ﬁﬁh@égﬁ%%éﬁ%@%&%dﬁ&%{l&ﬁﬁén th go%]% f.nts%gglgess; th?%rude

selection of cat sel'ective ordering
feedcaidathy ®tta pratuctoapfdiat twophaidd @nd/of becButdingslnbledh bh& @nother.

f..contactin onditions may include controllin
Solu%lhty cganges ma afso result in the cru(%/e feed/total product mixture t%rming 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

weedpsaeivemt s, contacting tenperatures are contPOI/USIN04/042427
such that C5 asphaltenes and/ or ot her asphaltenes are

on g 0 PR LS VR Sl A

redwptthk Bfecofahe or oghefithe cnalgsts. A@dineﬁaby ahcu eﬁ‘memay of the process
result in formation of two phase y reduce th

maybegsipeady Fox exaraple eRfataddeamet o they faa%n? ceqtalpreduct mixture
may? A&@séawt% r@éa&@acﬁfde 6cﬁm9§1tﬁ'3lgr 8 eﬁlogahé Control

cont acti t enper at ptake in
c o e processing tht Revabmtodithestradalfesd ftotabprodactenintiat hawwbe

onb B LM ELT P R P G TR
mix@FB Uity belaBsc3 QAL T‘”ygkt 4 g, HENY Slue 820138 thd9 1 5ANdichkOnSt ar e

controlled such nperatures in one or nore
flocgelatier of %gh&lmne%frmyhm@udtr fepd gemﬂrallxpms i Irf@ealf-value is initially

i ff at ur es ti.ve c
at I 1 P PR AR bt i€t Rl R R g oG i is
indidted that e delRlefferids tddtblelystatile duriil oHfaBting NEnGlE lfé%‘?i/total
feed enters a first contacting zone at the start of a

progjichedsiyre staliilitysas aststeddni Frgaluermer be aewiralied pyeontrolling

t
concgﬁrﬁgécﬁtd#go %pgee!ég %r# éééa g£§ %& sEl@?ﬂ% &%Erl%gﬁéatalysts or
contbﬂm}uenﬁthﬂreef Sinhradntreliipg bﬁt@tﬁﬁ;ﬂnﬁg@bhﬂiﬂlohe e nedludecon@blling

tera) are the tenperatur optacting zones that
’éeﬁlBﬁﬁa{WrﬁrPé%FS‘éth Iytdregsa UPF%iét CTB%?#Sgtﬂoﬁ‘g 05 gprabinations thereof.

f | i ge REACH iRt SRk Wi dBMreB Gird BorfrdiiRl Q&}Ithm%
0-420 OC and a second contactlng tenperature ma e
aSpha&teaesreald@e otheansphgltc@Os 46FeDCyeB3ORBONBRH aioing4be MICR OGitent of

the Gt RefinSaianee! TR sobRa Rimiekd FRPomiteSegEbisher

con@t@at ®pkh@iied MGy festil tn oMbt 480l RIB&! BAURSy rédadd (RO
di fferent contacting tenperatures may reduce TAN

stabiin pgphe(%ucg‘sfsﬁwgaé pecslustgnixawe anqi{ogh&- Qfchme or more of the catalysts.
d e

Con@{()) Ig?f"ﬁn'iagbﬁ% he\éﬁgg ?aglgé IaEee g&l Gt grea ecr()%go1 r?P VY %1%5‘6 £Rglysts

descaivod hereaf alloAN than g @Erphﬁ&naﬁﬂlﬁd m&mdr\ﬁl@il&ﬂhb QICRIichn@AYef the

en. t rst. and second contacting tenperatures are
cru \Aﬁée‘%‘é‘ﬁé é%“gﬁ? by pekatiyelyosugat] poukeh ot her For
ex@ﬂ'@&ﬁe eﬁ’lbr)&ﬁl%htscwﬂa%ﬁh% eﬁndﬁ%}ﬁ aﬁ@x it gﬁc}?thfa{ trel?hg)eratures

catal yst(s) /or a fou cat al st S a sec
in on@mt motei qmgtazmzqmymam ok diféeratth @pemﬁr@l aydtffaant temperatures

Th irst cantactin er at ur
allofig F s e ot e ] RORTHR WA P ETe IAG By TpaF the
crudd@eedetal PRIMuBChix@lre ! MBe &lulél fell @B JﬂﬁH@ Rohthétilg zone at the start
contacting zone with the first catal yst and/or fourth
ofa DECEPYy A figgt cpmctmggm*eper@t@rm:e itlzet tempemtinerin the ﬂremoaatactmg zone.
n the second

Othd) cogta'i:ﬁsg f%%lgagfatturgs &%I%Ieé(grgngi eﬁzgﬂd RAPELRYTS o?l‘?{% empera re, fourth

temp@@‘hfﬁ teregay feirtitdperhtirdsie codtidm ol R8s hat At ip¥sitibRed after the
the TAN and/ or C5 asphal t enes reduct| on in the sane

first cppyigetingernenwhelirst ¢rataciipg temnstrtwie semtbe o rapes figm 100-420 °C

and E%%F@éﬂ%@ﬁ%? Bwfi&pr ep% ﬁ O%A%\:@Eaafs %?Od j)(g’i 3toi_§t9°(j, or 40-

60 °Qrdéffevent thamthe fastdostysiirg®mperature. 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@pas®mBo on of a Catal yst Support. A support BEEUS2004/042427

prepared by mulling 576 grans of alumna (Criterion

. I 0 I
relaﬁf%: oit%éz ﬁr;ﬁl\%ﬂ%/ol?ﬁéj% %ﬁ%ﬁ@gegleég'goant@ﬂt Ejthg%?ucfg fg%d dtogq érreg% extent
tharothe ginaantalf TAN mdloaC4 akphaitend beduiction, efsanyTWheH s firfst syl second
mul.l ed m xture S extruded hro(%%g? 3, Trilobe(tm
Con@P@l%dF@P%rat%‘?ﬁ aé%l SEIRE SR OH it SFHOTREN cal ci ned
at
U Eyiple S Lo PRhg B!l TN ATt P BRI fourh
catabat(s)i andch ssepydarontastisg pineeeay include bihaodaéal gst@shidesacibed hhaein.
rnace tenperature was rajsed 1000-1100 OC ov
The ity (5 Gr4TE Brvaorhisnmisie “oh “Crnd bempuidptasting fepgrgture
mayp&eoﬁ@@’@ tditRY BPOE brudE S SSHRROfifst !:Jiﬁalcﬁﬁg Q@nepﬁfth 4héMtPtatalyst
upport, 0.0003 grans of gamma al um na, 0. 8 grans
and/@t fouirtbeatadyistiat thahlgbelﬂsemaelgmlmfto dehipet Vaﬂutﬂitﬁ otheraathlyst(s) in

0.9781 grans _of theta .alum
the ghepidorfieBRE e el sl in He er 8 rAX b 25 Sspttaipeduction
in tHEr@caBel Rt & the ATAN YAd/UHE; ﬁphﬂtc%gs fedG&Rndn tH €ame crude
port had a pore size distribution with a nmedian
feedpwﬁ@ the Hrfb erd segpndgmtgtingjterpesguryartwithis 105tal nunber
of pores in the pore size distribution having a pore
diameter within 85 A of the nmedi an pore dianeter. This
EXA MS denonstrates how to prepare a support that has

re.sjze distribution of at | east 180A and i ncl uydes
at it @gfxgpgﬂﬁ%Oﬁﬁfuppﬁ%ﬁoéppaxauﬁw&taésémﬁp@a@ons and systems

W1th§e?e‘3?cﬁ%HaH£bn9écnt 8f é@éﬁlﬁgb sl &ﬁ‘ﬁ@l%@ Eor{'ﬁ:‘ﬁ'n Qo?dlf) M Lare sé@forth

stribution Wth dian Pore Di anete Least

.beloszO A. The vanadi um cat al yst vvas pr epared in the

Ex AXRALALIOT faT ¢ 3 y _-_ puppor p}ﬁ)&& ?éag‘g%%ﬁnlgl‘ﬁng
576 %@d?l@dﬂh’lﬁrhﬂﬁ @ﬂféﬁbh 0t ksUeInldolrécHlﬁ(ﬁ S0P BYicBRaRl | Oity Michigan,
69 grans o? VosO4 V\/Iaf}ﬁ 82 grans dei oni ziegghvvatgr s

U.SA. bwt P83 E@nssmfu’faﬁqsr@ndégramvf gkm@l nafrigricidafos 3p poingtes. The

resuppitled PRplRAE PRBIGE alfobéh & 13 AREM IR SR FaRTheySRen o0-

12501 84 Bén dd@nQatfoaR 6w RIch redaREd §) mrgqaﬁlbsm &Gl ’Hpport
at 480 OC for 2 hours. The resulting catal yst

withcomediam poreQliQdeter ofh82 g¥. "D}m'mdmmﬂ support yasiplacdd in a Lindberg

cat ith the bal ance anadi
furniy S it Fe® oS B d PR P Cibion 1 e 1
heldigigs SHn2Besrer hvks B3Rodhce Thadday ?ﬁoft O Hd®pPbrt Qm@ﬂiearrﬁélg/gram of

and a surface area of 110 nP Addi tional ly, 66.7% of

suppdite 00080 ARrams e @pmata ghenias, §.A0Q%erams péalﬁhaz@umma 0.0208 grams

of dgllterc'cjtl{l Hllét ém 9';81%%}}}/ éfﬁ?ﬁ%ﬁlﬁgﬁ%yd%{enﬁ g &O{a dltifﬁactlon

er VVI ore

Theexppapi lewddesimiss atrazt 681 It()l”rﬁz/@ aepartail pofe wilude GDO emm 05113/g The
cat al yst havi ng ore size distribution wth medi
sup%‘plgl & DR P1ES d]é'q-rlb& ion with@ meghanypore diameter of 232 A w1th 66 7% of

the total number of pores in the pore size distribution having a pore diameter within 85 A
of the median pore diameter.
This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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Exanpl e 3. Preparation of a Ml ybdenum Catal yst havi ng

a Pore Size Distribution Wth a Median Pore D aneter
wo@Ro0d6i19e@st 230 A. The nol ybdenum cat al yst waBCT/US2004/042427

prepared in the followi ng manner. The al um na support

Exa%[ﬁg 3r ﬂe@ar&tﬁ)ﬂ of Wgﬁ%ﬁlfﬁ %&ilp&q{&ﬁn&mle %lile ﬂlasfrjbution

rpregriatced w tilt a 11Ul uacriummt T impregital T O SUTutT OTT.

Wlt]iheMmiankiHB'ﬂ Winmeterod mmeast 2301 Aut ’lFbﬂvamdumi egalystiwhyprepared
ining 4.26 2Mb207, 6. grans O I\/b(IB

in the Pﬁcgfreﬁeareﬁeofkegﬁﬁ Sler‘rgr@ PERRT0Y) %%Wsanw

E 9, éﬁﬁ%ﬁ&t@%ﬂﬁ%%&i H H& &l

Xalﬁﬁé{ﬁﬁryv.v Th(le9 ég uFry gat eg tp@ggl% 0C u%til&rfn%ﬁ?eﬁby

comdirgsg 7 60 igeamodt VO8O3 @hﬂhcﬁ’@ gratheohdeatezedswdtat.i ArpHhvabthe solution
%o ed to roomtenperature. The pH ofthe sol uti on was

WaSs-46. The sol ution vol ume was adjusted to 82 nL with

dellq{élamﬂm%ﬁ ort (10 gﬁbvumnggegm&a%m hd 99n S BBInpAEhation

i mpr egnat ed vvlththe nol num i npregnati on solutlon
solutigechged for2 llmlm mthnot:ctasmela@ltowm dagcil aialQiSdﬂC fatrseedtaldtours, and

e B oLl T e Sl e
vanz%fél o %é? ggem? bYOH8 MRk a"fjamc?t)% gts@rﬁ\éﬁt ’Tlﬁy 3?1 %ngm catalyst

ei ng support. cata
had ppoee Stezdistdbstion with ammed\mrtﬂoradmxdtea of pEir &, dipareetdumebf 0.69

o R TS b R R SR By
the RARE 8% dRtitiRIoROF ﬁless}aﬁﬁ‘dlglh%tafa!}gt‘ﬁdcp'ﬁp&fe dfaﬁ?et%ﬂﬁﬁ%uﬂ‘of the

catal yst had a pore diameter with 6 A of the nedian
medp@én@r@ld@meer Th| s exanpl e dem)nstrat es the

R T
sizeldgisbutidaCvith a fsaiaR pBreddialbtePel 22 {dagin30fA a :

I\/bI ybdenurri Vanadl um Cat al yst haV| ng a Pore Size
Examp epaxation pha Maolxbdenunpfatalyst has Borerpize Bisfribution

Wlﬂ?l% Adla %rgﬁlyﬂgﬁp ldfdA\f 3 'Z%WAC ah?el 1%5%/ %%‘rfﬁ{nq pg‘gleelsd
prepasedtin éhenfotl e thgdpamicr. bk almnaaanp;bm Arepavad b'yrriw m@th@tietéscrlbed
b R e e Sl o ol ST
molﬂ%gﬁhl'ﬂ' iR@redndforodifonQlas(ald t9 OOHﬁ)ll%ill%%rﬁ%aﬂlfs VOB,

rans of 30% hydr ogen "peroXi d gr ans
(NH@}zl\%(gmét}Bagr@rhanf Nb)%l\/EA? gramd)f30%8HgDzaﬁﬁ7cgr&ms of
d h
o EHAREECLTHE b 31 TSl ARl B 4, e sta

was Reat&th &Pt i88Rti6R8F B sbid AUNHELEPSS1RtiLA Svas éooled to
second sol ution was made by conbining 3.57 grans of

roony@smeratiteh The pli eirthe sdlutier was %80 et xlutiofieolfuine stas adjusted to
82mSJ9 uﬁh rg) a}zrég agcond sol uti on were conbi ned and
CERa& %R zed water was added to bri ng the

c 0 rme ﬁﬁﬂuﬁ@bup‘pbﬂl‘dl OPEAR) Wi fnthréhated with the@hélybdgum

mol ybdenuny vanadi um I npregnati on sol uti on. The al um na
lmpwaeauqm;ﬁpb@nmaeéd PrtZhhaune with bydadionalrmigitaticad idmied at 125 °C for

seveaagg &%nat I %?clagédoﬁ 480%%61d or 5 gcr)urg Hllcl) urregultmg catalyst contained

0.04 grams of molybdenum per gram of catalyst, with the balance being support. The

molybdenum catalyst had a pore size distribution with a median pore diameter of 250 A, a

pore volume of 0.77 cm®/g, and a surface area of 116 m*/g. Additionally, 67.7% of the
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dried at 125 OC for several hours, and then cal ci ned
at 480 0OC for 2 hours. The resulting catal yst

w@omsasied, per gram of catal yst, 0.02 grans 0PCT/US2004/042427
vanadi um and 0. 02 grans of nolybdenum wth the

totapﬂhlﬁpgret)flf)%faeg gréﬁ%’:g)%% lize di E'tgil bRbY Eldtt  HiC %f(‘l@ﬁﬂh W C?fst had a pore

cata re size distri
dlameteﬁwﬂhmr%tl&loftlfe rﬁ@ﬁ)anﬁ)orérﬂlameeerarrpl e dem)nst rates the
6 netal

arati
P r TS Sl Ao Taies BT A G ARG OPTAL Gl haring 2
poré)gfzcedgfr?dﬁﬁbﬁ kifffa rﬁédlér?m&% d?a%qe%r%f abitadphe L. Contact
of a Crude Feed Wth ree Catalysts. A tubular

Mﬂo Prepaiatianod ntMalvbdemunNalmdudn (atalystielving@Pore Size
D“ur. Pﬂ’omea,lw &M : ; ratures

3 l C
oGOttt v + s forned
molE)Mdefﬂuhi/Va{iﬁdﬁlﬁﬁcﬁdl?ﬁ Qva? ?Iréﬁﬁl%ﬂ ih e ﬁ)n@xﬁf{ﬁ%\’iﬁéﬂneﬁ Nhflumina
Inner wall of the reactor with catalyst's and silicon
SUPpRYE, mrqudzlzy e methogtdgndrived ivExamplalls waningregnites] with a

ot S S PRI S80S e

déeﬁ_,cddnﬁﬁﬁﬁn@erlﬂl gl’ﬂams%if (NERDALY$)753 Mgﬁnﬁl ENdeds, \vi. 36 urdds of 30%

equal vol ume amount of silicon carbide before placing
hydfqg@n pesoified HoQpo 04 heramprfapenosthanelamingdME A h gnd .28 igeams of

e eact

ceich R Bher Pl ¥ S8t P The DUBY AR b KPS T C bl el ot e
solidd. | Tieoheatdrsbiugion Was cgsled o @B@deﬁbeﬁi{m@e bottom of the

reactor to serve as a bottom support. A bottom

cathFsrond solptiep Wagaads Brecombinings . Y 4grapsey VRS04 with 40 grams of
deidd@ktohREE ARkt QBIBbn Bﬂfsﬁ?bh% ?tl&%@e%?m%& ﬁ%g@sgfﬁment
bott om contacting zone. om catalys ad a pore
deigiized Whtmwasbldtiecbw bainghhacaetihedhsqbhation wdilanetgto 84 ml' yield the

h 7°/of the total urrber of pores in the

m"l\ﬁ"ieé‘ 1813& ?‘%B’ﬁeg’i‘é‘i}‘?fh@o UG% r e glufpine gas MHPWEHal?gWAh the
mol9bddnlfy/FiRdiiamh ﬁﬁﬁ@gnﬁﬁéﬂ'ﬁlﬁ‘ion Iﬁh% 18P5 Lo %ﬂ%c)é%mnal a %atlon,

contai ned 0.095 grans of nolybdenum and 0. 025 grans
driediat k& °(éar sgveamh h@ﬁrscatchﬂhyls talcined &t 480¢ (ofal Amoersbdihagesalting

t talyst/si| bi d
catas Pt SO H Bl P aEHan Sh aaBr HEO b Bt
mol§Bathass Wil (BOPRartce bERERuFHIH. dﬁﬂeqn&%&éﬁw%aaﬁﬁﬁ%ate{[ﬁ@ had a

m ddl e catal yst had a pore size diStribution wt
porm@ﬁ diptriputien with manasiangfor@diameteiof BOGA, 7% of the t ot al

por P ors et Gy R HoR S R Bt g Pt 5
metdlnatalystdheng ap&exsszte degfibaionesitDa hédigh poFe AhmeleL kBt 1ARMD3 0

0.08 granms of nol ybdenum per gram of catalyst, with
A. the bal ance bei ng an al um na support. A top

1€ %y ifo(n? | Jt io‘f’ '€5ufi 'FQ &'Wn’iﬂ %eec& S ”%2 tul@iar reiactor with a
ng zone 0

centfalynpaaitionpd thenhewtll was eqlﬁm)ed'ﬁhﬂl thémldbaﬁlﬁihs/&)tmmmea
ore m% i stribution w di an pore djaneter of

temResaiuges g arcHalysiPeds T&*P &78 Yé‘fbeﬁlﬁ’r’%ﬁtfa%‘?ﬂﬁ}b@hng therspace
betv&lifen(iﬁé ﬁikﬁfﬁdwell’\éﬂdrhn ifiger BRI RELBOwRE LA s ind sBAT Burbi de

al um na suppor
(20-grid, Stanford Materlals Aliso Viejo, CA). Such silicon carbide is believed to have

low, if any, catalytic properties under the process conditions described herein. All
catalysts were blended with an equal volume amount of silicon carbide before placing the

mixture into the contacting zone portions of the reactor.
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Silicon carbide was positioned on top of the top

contacting zone to fill dead space and to serve as a
w@e@kimedodzone. The catal yst bed was | oaded i nt BCHUS2004/042427

Li ndberg furnace that included five heating zones

cor i Head 1.4ddl.e,

nd BT peaBnb i IR LENRhs H0R% kB HRBeadiif gfybottom of
the Tlaetoc.abidicyrs tabide vers pubifionkeicht e battormaithe rgcdr GOSERUS a

m xture of .5 vol % hydrogen su) fide and 95 .vol % .
ot R BEH AR PRGNSO SPGB G 2dmS W pesidned on top
of te Slibdt ct%fbi@é 10dBHR AbBttBIndodtaBtiRESonkO |T%€%og5ﬂgé:a%§frs¥ R%Q?A pore

. catalyst (silicon carbide was not counte
sizethgribatiamrwitiod mediaalppst JiamFenpe7 AAuwith 66f7% bethe total number of

por A U Pl 355 o2 g A 3P i ore
diarhetkdli THe ttoR QA coREn6@0108S gteﬁh% FHIRESHAB(E, einﬁgf(%%sﬁgns of

. incrementally to 316 OC (600 OF) at a rate of 1
nickek percgrym g patplysts withtike badencabeinggnabneiva weppertmai nt ai ned

7 B R B et RE R S o totetion Bp agne

bottbmuostactiiezaend &b N ghidddd esntading zahd. oM ida1CRyst Bad a pore
X e}ﬁ‘oient tenperature. Crude fromthe l\/arsyalatformln
Sizey g (

ribyfion veth aedien Presdismpieppie?® At With 6Ad % efdthe total nymber of
. q . . . f~ar .
porgft incHorsib RN Bafie 2o RNttt PitlinnAa S hedian pore
diargetemekhiezeiddlervathbyist eoritaindd @02 granfshe mickietlend @eglgwas dofed
to,the top of the reactor. The crude feed fl owed
mol?ﬁ#@&&@f?ef o et Stz%lﬁlét,hetbagmeia F18% £ AYTIRIPPOREddI e
COMNA BfpldafdllysEONBoneRABI A MEAHAED LAY \%/%;ﬁositﬁaﬂgd 80t YPihe
_support of the reactor. The crude Teed was contacte
middjetceniggiiig zohe thoraa tab gentacting 2dne. fhe swmetlst hiapagesize

disefiRjopgtilt SklR PR bt RS IR g enr a0t et or

molybdendReNgn{ 20AGIRERRB}h the HOMnYEBeidg PrithariBB{BS SUABna
was 6.9 MPa (1014.7 psi). The three contacting zones

SUPRREF e heated to 370 OC (700 OF) and nmintai ned at 370

0Cd& . : t ; i
00y S e BEBL B 65 by F EE L e
and foddroamsrgprelegtizomee Tha t8taD&t kedlbasdbidedantoaA0n s Surn@edhat

.t 388 0C (730 OF) for 500 hours, then 390 0C (734
inct il b ORGSR s G S P 7 3G, MigHlep@ptbotiom

contd@iHgSzondd) nd HeortBmAdHGI (that is, the crude product
and gas) exited the catal yst bed. The total product

wad he setekysis oede sulfidedbygatrofliang d gpRasemseyanid ool% hpdrogen

t.h = b Audi t t he t.ot al duct :
sl B 95 o i o SRR TR dioesistf SnsPgherteceld™ Hisuof eseous
mixtufEp&E¥BIuets (WS JTRA e ey PYsiRcoiBahild A% SARDIAL & par(FHShe
exiting the systemwas neasured by a wet test neter.

volumeeofcpialist) p leperatirasofbe poactiag zonesugry insteasel to 204 °C (400

o (g ' o e.of n . 0f. the, .
) R L el IR AR AR FATRE IR b hpapne
zonadetere increastdineghientally e EYR&G00 PFramiaramt 8 °C GMe® per hour.
product properties are summarized in Table 1 of FI Cg )
The pontaglingizgpgs Weve mantaingd at Hé *Erigren hewsdiher incermengadly raised to
370 & @000%) GV&tdeh R QG a3 R #F 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

68



10

15

20

25

30

content of 0.0075 grans, a residue content of 0.255

granms, an oxygen content of 0.0007 grans. The crude
w@e@dueiddhad a ratio of MCR content to C5 asphedT/@Rme4/042427

content of 1.9 and a TAN of 0.09. The total of nickel

*ﬂa% p

prop%ﬂ gﬁg}g{%ghgéﬁr p é)t?eglr lriﬁlﬁte g ghe ;T-Iglgg Eeﬁﬁvc'as%d lt.Ohtﬁ%%Oé) CPf the reactor.
The anele dgpel fhokdt thromeh deuprehdat WkB]’t‘op coetastiise zatia, 1&1&1&1@& tontdcting

the crude feed. The cgatalysts liyves may be correl at ed
zong, GO CPRARIUIACBF SISO AE? Rpert LS peaglory (b5 Srog focd vt
cont%&é’d i 6@ &t the bathlybS 8 BRTBERES ofthy M&%gg g\%&r@aﬁ

is a graphi cal repr esent ation BT Versus

conchtwtfs v(/ére 43 fdllowsi rapio o bpduogerogastth theorudbefebd pavided ttdithe reactor

was SO NEgiht CoPRRCTRArERR ki o ob et re Bos e (.7 s

The aﬁ@@&nmhﬁg So@UNSe Abatbdid 370ME (700 °1¢)%H@1%maﬁlea apmd@ for
feed with the tq{ph m ddl e, and bottom catal ysts. Ove
déhg

500 homra ] Eﬁmpgramfe& pteet qqm@ctmg]@onmmrmtﬂlem insreasqit mdtmmgtamed

in the S\}qgg Isé/qu%Fl 251 V@E?fSo ﬁlo%gégsr %} thf%ggégq? %0 °F) for 500

houfcshaén Bsma°cc aral °F§ t@ 1300 hymtsyalﬂfthetd@wm @uy st) fbaglaumtours
been affected. Typically, pilot unit run time

3006 s¥doredist éthétdﬁ’rtb‘F gude ptqgluq? apd gw)&m%thwa@bat bed. The
[ at
totaﬂ:ﬁécﬁx%& tvgy m;xrll?)d @?&‘%aé?g avalttér']}g I% ﬁ%ga‘?%?hﬁgseparator,
the tdtas pxrodba:ttwasrsepnrhﬂad mtmmh andgpavéud aadrpise rGafingtt tb @@lystem
180 A and addi ti onal taI sts. .having a pore size
was GRBTrPhBY  BHSHIPN Cnelita o4 GHAnE s gEiem Wi Taeas gy a wet

test &%fe}‘\‘e?ﬁb &Qdél B dfet Mstﬂén%&chl@ya%al}@ga/ 4 PhetiRBnd 5’% ght Rercentage

nber of pores in the pore size distribution havi
of cmp@ems afréltecarudd priodvct4 Thareshilts higtedhard iaveragesrod tid dm@nmnqd

nt rol.l ed con itions roduced
weigl bl s O PSRN LR rirfies sPE BT in Table 1
of Fi@asured by P-value, crude feed/total product mxture
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activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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forma bottom contacting zone. The bottom catal yst had

a pore size distribution with a nedi an pore di aneter
Wo@DR00EAF398) W th 66. 7% of the total nunber poreRCT/HS100€042427
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o S 0RO BP0l S0 el
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r ey fyQata ?‘i%ﬂlb@ﬂbadarﬁi&@ﬂﬁitﬁﬂe?go eh’ 1) R ﬁ?ﬁﬂf@)ﬁe@()ﬁ)%@f the
arellste in TABLE 2 in FIG hi s "'exanp
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per érﬁﬁx’ cg{t:ﬁta?ﬂﬂtvﬁm th@ %gla}{cg%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@saci3of a Crude Feed Wth Two Catal ysts. TPET/US2004/042427

react or apparatus (except for nunber and content of
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a range of produced a crude product that had
propgrties @ t}wrwm@qte@dﬁw indiABLIE dlie Fl 9.sodi um  zi nc,

an ot ass cont

conth netxamgn OnSt t@mﬂ%ogﬁatcagg }}e céu‘g %ﬁwgpg%ﬁalm%avmg
pore/5524 diSfi%uti@n @vﬁ%ﬁfbdﬁ&n bbl% cﬁﬁﬁﬁéﬁf&ﬂ a\&ﬁngH peedn ®5 180 A hR®luced

crude_ feed. Exanp Cont act of a Crude Feed

a CrWtHaiOCliwthat%%da% Vé@ces}ymbén%reéh%ﬁw 1/\i4ieiconignicend agadvery oxygen
contgﬂ ideivRRS thegfi‘&;}:rﬁ& Ry crﬂ@&fé%@txyﬁle(r%ﬁ?%p Eorft‘ﬂﬁ ah 9GO

er and content o contacting zZones each cataly
contsmtl dfitle exgderprotiod weea89Potantl AD0Yrofdikcteseeiae pitopexties of the crude
nmet hod, and each crude product analysis were the sane
feedys described in Exanple 5. Al catalysts were m xed

ExamEFm SC’ohﬁ&E‘oPﬁC’?hé@Fé«!ﬂ metwmtar@b@ Ghe ?eaet%&ta aratus
SITTcon carDbi part cata unt ess ot her
(excepidpiiaunalbkr am eordcllmﬁ Cblete@mfgl Mﬁst)m‘am]gﬂs dlacctiotal pmcltlcirseparatlon
romtheto of the r.to e, bottom of t
et e P dngf ark et GRS b BniSt Ve el s dnprived
in ERdmgsiaeh reactor to serve as a bottom support. Each
reactor had a bottom contacting zone and a top

corit @Bdq fgd £RAe 0 capded haing thearepeytiey spmarizné ncﬁmkr 34dI1G. 10,
was ?@d’% Y ESpWRIR RAAGS gl;hg'}gﬁcféefe&m&%c{ i géqgeeﬁ’reﬁéat & 0p

actor, “silitcone’c
contactlng zone, bottom contacting zone, and bottom support of the reactor. The

contacting conditions were as follows: ratio of hydrogen gas to the crude feed provided to
the reactor was 80 Nm*/m® (500 SCFB), LHSV was 2 h™', and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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of the top contacting zone to fill dead space and to

serve as a preheat zone in each reactor. Each reactor
worwsloeded i nto a Lindberg furnace that incl uPEeriUS0$/042427
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frong éeabyy 6t the Irédcﬁ@@@thé&foﬁbﬂﬁofﬁhé@eﬁét@r (GBI @)biNBSvas positioned at
ositioned in the bottom contacting zone. The

the el oreh renstoy irlegvmesd batam ela:tpartyaach mctgubaﬂ a lpgtom
conﬁ&?r'[%i%%]g QA4 Qlt%f‘édnta(?:ggg (8:5 a%%(%gh% atz}iﬁsqg ghcg}l;% %aﬂg)@e lontures

wert phcdﬂhhaMQ)ﬂwﬂtmg zahasrof acksiepgIor, tSLllC@nd@l‘MbQ @Ras!Pdsitioned on top

talyst/silicon rbi de m xture cnB
Oft%ggs ePmnctmaizane ol ﬁéiﬁdcg@ﬁ‘fea%ﬂ tq ge% ﬁ%a prpiﬂéat@nwcr@ﬁlm FRactor.
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anple 8. Crude fromthe Mars p at
COHWH@OE tavdie pmhea*ezoad the hen chreadtmg zonesamdothe botadm aupport.
rs to.form

¢ nd® ErdableRe Shups s fpbade Fr%‘rrf%%%h%@n%@s{)ﬁﬁcq&%m gure
(48 &ﬁﬂTWd’slpb@lﬁohéH ihahé Bottbm E&l@acu]ﬂ% zond1eTId dé@eﬁygt ?:?c@he C ugfiam of

to the top of the reactor in these exanp
catalysie . 1ftp gvses etmelybdentine OKa teeans of nickel, and O 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@eomsacioedd with each of the catal ysts in the pPerERO4/042427
of hydrogen gas. Contacting conditions for each
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the teqpergiyeestin gH sonaemeroges wergsonaelades folloypmherigmperature 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
walewosneessach trial. FIG 14 is a graphical PCT/US2004/042427
representati on of residue content, expressed in weight
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relat%’e??ggonmﬁ{%%ngﬁa%}b{r’%duced in these exanples, it may
be FIGS BY s adrighddal fprdseasfiorfofesiihddbr@dnt té&@re@%dbﬂ ¥¥%idhe

cont ai nl:,x@a FR%g.nlg Oxygen corrpounds are reduced
percgpgs of Gy Peddlast (1RO weats ean g1t kcfoe @mhmfﬁhm@ataiysgayﬂt@ns of

Exa ISR CATORUNShs e FUACHL Sk Rl 886 [T onepgg 5o
90%(df@HeireFidps b()ntera@dtm chdel foed f P1bypdrsegess, 160 Clr6Qd§)ré@ﬁﬂre§Iﬁue

162? ( ; the reducti on of crude feed
conteny Prj? uds ofjained by septacting the cide derd with thﬁéafélmaﬂe

systdResk Exinled £9P t@le%w \;%Pp df?§§1%w9x§n {8018 ke re@liul DGR TP1he

pressure ‘and ra ogen
crude product remained relatively constant durmg significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product
(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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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/UFD04/042427
OF), a pressure of 6.9 MPa (1014.7 psi), and a ratio

164166185 00 TobrBs il URF el oPine W0l B iEh Bl cohtling the
crutkafeed with thdeatalpit gintern$ of Foeangple®- 11l greshectdteln In each of the four
) t f 399 QC (750 OF), at t )
wialio oR 41 PR Gy ERe by O e Bt SE oo Gibol Mo Pberavity

of éé!fil&l&ﬁdé £RAuMER c?%@écﬁw 1 935 41 UM%, PRSRERSI AL giﬁggﬁt

of the crude feed. THhis increased reduction in c
corfeggudi/CRuc AR grvitdefitha studapesiuctsdn atrimgedronal t7im2ds5. API

[ . 6._and lyst facilitates MCR

s PR e et 15 e Shigrar et 3t utHin the
UNcEGC il o @ch &aphibal Feffretnthtidn BEbRY EeneBhidhly Sxprd$i8& fh weight
exanpl es denonstrate that contact of a crude feed wth

perggntage safithesrydaprghduct ANDL T ARrsa rup. tae (W'D Horoaeh of thewatalyst
d t i |
ovsbfl S LSkl B B 192 G040 PG o spent of e crce

producabbtairey baoontutting thebrtle Vekdywisintk lcataBbt Sy¥@ARIEExamples 8-11,

upt ake. ?szll ected crude product properties were at nost
respeggedy- E rpdush Bad apexygen chptepl Qf gbmpsicld”o phthe rude feed.

Each %h%g)%’dél?f ?aﬁgcfn; dgﬁ%eﬁ) Eodtdlf i FQ%F 9{0&?6‘.@6 1 M@.‘b? leyie\%lfaﬁk "ber gram

20- 30% properties e crude
of c8pleqirdduchadinng cash stedwAsishowmbd BIGL,16¢cthe bxpdentdoatent oftthe crude

profieE Rt FRUlT Gpotan e 2 DR en g yes Bea) he Satiyely
conPERAGES dhRtbnRBf @AY ARSIt 8fm&stiaRs thaft Qe d {}g%@fi gl en

feed, and an average total N /V content of at
conmpoundseare tedatedniurivg dameantactiog. Sinse dANIwas deelredwbdd ia these

i nt.ai ni ng. a P-val for the crude feed ,of above 3. .
exalfPIS Pl B8 Pasd Dt S areblnb OGS LR caGu s B Pe figenic
oxy@&r Qpcahdd &re réddstdisttedtivnblyeitr O nbhea®bke doeefnind Bfranic

average VGO content of each crude product was 115-117%

OXYgeN-§oFPOYREs- cont ent of the crude feed. The average API

r gyi a : . ° L% e AR
o 2N ExdmBle (RERARACORIEHCOR WP -C LR T EitbsshBordE e
(104 Tps), pndduatio ofdydatgemistruds feedfof |t 6ENwi*4a'0d 00y SGFBY, hise

cr.ude.f eed | es 12-14: tact of Cruyde Feed
redfion Segrids %Eﬁ@m@nﬁwwﬂéo%% b5 Lpn i raieht offiaprade
feedVEAH ARmPEratirdOb APRE | (730 Oﬁ)E)? 8RShmt %Qesﬁlr%ﬁcbra%omf 'ﬁ?ﬁro gen to

Hydr ogen Consunption. In anpl es 12-14, each reatto
crudggpert, theursdycsivs ep erufle feed UviE Breoatedt wonl ek it basedbadhd wejght

zone ach catal yst sulfidi'ng nethod, each total
Oftlber%%%%ﬁeecgepar ation nmethod and each crude product

anah Esh@ples, et deh@ionadBdiéisnses 871 e d7iorFwaBisareof 68 MPa
catalg;sts were mxed with an equal volg of silicon

(10147 piiiend Fratioqf hardroger tp ¢mdafees 06 46hNmekr 1(6POWSEFBY, ¢
recighfn bBFu3: (P HICEREhEH R L0 uR, SBRLOL s bR UBgce
feed: efict tomptatseo 3998 (75D OF), amhsypie hiessuraait f8aof @hdrogen 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@omsaci9Bmg zone of each reactor, silicone carbCHESHaE042427

positioned on top of the top contacting zone to fill

o SP BB ARSI Byf SRR LER R T ROER ey i
TAN lQTAN:ﬁ G_@atnth oird ardecretchtabatsheaducagthe enetle product, while

o B RSB A e Bheh? ne BS AR bt e
hydgc%'%& %gfaﬁé’ S\élédtecﬁélﬁﬁe gtodmg)t ?%Efrt?%s%éré at Mokt ?‘b%’ bPHE Mfie

rogen gas. taly con carbi m xt ure
proléemesmfm)e wade feod, Whtlmmbctnd proerixds of e gilé peducavdse dathin 20-

oo ormthe conta For Exanple 12, the
30 ?:3?&‘!6)?@?‘3%9?6 lﬁeogglﬁﬁgt“%oﬁ?@at al yst agppr epared in
Exasﬁeblecaty, B9 Eh N AIRPE el ,ea&h@f tB@ ALY stocmet% &dggroduced with a

nol ybdenum cat al yst as prepared in Exam

net B@ngﬂ@plake bytiee erade faeds ofjeignashé4 Mo {/lbd@ﬁé GkEHa dughrproducts

raa AL TAR BORIAE L IR Gt b SOy oo

at nfofst 619 bogenottaDNt/Ve:oﬁfsndefthe ehdp fead] Waile hﬁldt&iﬁm@eetcbﬁme for
was 160Nn8 n3 (1000 SCFB), . LHSV was 1 h 1, and
the grude &gr of abayed: SThomerago 1esidre sentpnt of feachs erde produet was 88-90%

of tﬁeofégﬁué’\@o'n%erﬁ g?t@%ﬂ&%gm%de a IE ﬁleC? %?Igtgat(oq*%% l?gﬁldigwduct

ver a perio me and nmal n

WashldﬁF]Si 7%3<|5f the Vai@tontent dfithecrade 864 HovuaeragEdk Rl gravity of each

erndBgeit v SLO-EELroT B PR B Sdkdiech i iy iscosiy of

eact E’Eua!é BrodHEL W o6 BIN:ALI9RY tﬁé’affsc@lﬁh%f"th@ eqidt @degeach
cata yst system I'n Exan'p 12, net hydrogen upt ake

Dis Aﬁl) .A’ ith kl;n pre iz At Leas ’:‘.!: tl\%mmwii
y(ﬁfogéile O@hﬁﬂﬂﬁﬁmﬂ agh Biaﬂ'}mssl 1'2 134 %é’dlﬁ@adtét%ﬁp@raﬁts((eﬁoept for number

Exanpl e 14, during contacti ng of the crude feed Wwth

andtcnetemffwéﬁm apapRdeashcatatyat spdfiding methogddeas dotalprogue

5 P G0, AR S B

5. Aall bﬁﬂk}}'@ts Weﬁe”mﬁceﬂﬂﬁﬂﬁan dquahvdlinee nfsilibyiceaploiee. The akde feed flow
| ues during contact.i ng, S esti d that . X

to cgfe %rnW%afg éhtetpap%@egta%%émﬁ@ﬁsm%ﬁqnﬁenﬁsstesn carbide

was %@bm%‘&t'tﬁ@b&% 8€4:c R YeRfor tch?er@er éédaebgtﬁﬁgsﬁﬁgrtt BGch reactor

anadi um cat al yst. Generation of drogen during
conpoet ae pmgacaingme | After thy datob'eu/\sﬂu@nb eabgdednixturehwere placed in

e to an..anou hydr a en ed
the BiRGERE T i oraloB I RERY b B e R PoTEPTAR op oF the top
conﬁbﬁt@é@t@tt@ﬂﬁ desd 468 and RdSeHR QY h HedHR AL zofn@ in éRBSeactor. Each
n during contacting tendS to decrease the costs
reactﬁr Vpasg@@sé g ail@dh@@ﬁlrm ithat invdiideq three headieg zohestdegresponding
to the rpo ol f %‘é i tcgntgaﬁlg? on bagtg er% %%nadlrﬁ Céﬁlg %{10 \%efeed was

UCG a’ cru

comfabtaﬂ viithecadlADE the cﬁthk;/s’@rim&i% ﬁﬂés@ﬂw?df H?Eimé@ﬁ gds f romthe
i ndi vi dual . pol ybdenum cat al anpl es 15-18.

Corft s%tlyafsﬂasoelca@édepee@uwﬁt cra )\Y\é?ﬁ Rapitipneseniopf therdlicon

carlfidk 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

W@ 210al0§380 sul fi di ng net hod, each total productPCT/US2004/042427
separation nmethod, and each crude product analysis
Wer fhd DR BREcARIHRS 6. DeShJIL BXpMRLR a@foﬁﬂ)\!&rs:(f?ﬁo%f”&%gen
were mxed with silicon carbide in a volune ratio o

to thraertide foel puomdeddo Hiedeadtar wasplbOtNANEI(YRA0 SEFBE EHSV was 1 h,

th i i hglj .- The crude feed fl ow to, each,
and e g PES T Ft7 vof The CohircREs conss W hesppieapally
to 3g§ otNB50 TYGNE a peploldiof AheCA AR MRS aP9H] ¢ A1980RbulsHEr a total

ottom of "each reactor to serve as a bottom support.
run Hasrof3¢8dours. had a bottom contacting zone and a top

co tin ohe. ;After. the catalyst/silico car bi.de, .

i kO Shef e ed lesBpist PR AR e esbiAeS o Aot n
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top contacting zone to fill dead spacg and to serve as
systgmp i fxampleolte nethydepgan ppigke wis - £Nrrr &act-67 SGEB), and the crude

i i i ncl yded f.our
prob REL 1 10008 A SORINBIAY P25 IR B S i g gom 22
2&0KmﬁhﬁﬁnBaml&ﬁSCEBmeadﬂ&nﬂudm@mbmﬁmathUQWQf&mm@@ﬁ@ﬁﬁ@3415
exanpl e, the vanadi um catal yst was prepared as )

In Eyawpls I dusing esptanting obthgcaudedee with khe melyRdenum/sangrium

: | 3,..3 3,3
oot A BRrob P BRSNS 15, AL 2B o i 036
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addi ti gpnal catal yst bei ng the nol ybdenum cat al yst

o st ahe by OHB KR bhigke UEL B8 PROE i st mied ha
hydaea Hal Beicrhtad Msthé Sdtd bE L0 Neri? gﬁ mmwﬁin%%%nﬁaﬁ g of the

was positioned in the top contacting zone. ['n Exanple
cru@aieecgﬁldathq venadtimh cataly st ;ﬁgfmﬁmhpn obhydragd dwing oontaciing Bws

0SJ 510 in.the bottom contacti zone,, .

tess e B PRSPl L RS L ST b Dt i
convaitiahylgiroqes €9 & Bbrbye properiies bkl salivasiapdiedudds. Bhe %dél@fement

3. The vanadi um catal yst/silicon carbide m xture (30
for lepsglyydypgen slyging pespaciingriendsdo desseass Heosisiy Prasgesing perude.

Ex . bl L il .

(30 Cutgrblly, ARBER b 0NR: (A B T A ERRR B Eaalys
produictdha chee pdatiuci withh TAGY day ks lneven thanhbe TAN of the crude product

| ybdenuni vanadi.um al yst as prepared in Exanple 4.

prodited 8%5? mﬂ?@lﬁémﬁ%w <8038y bi de nixture (30 cnB)
PP 8.1 CBRACE B 4 CPud OPe O] VAR dRRE CaldlySFaRARN®

Lo, rex(r ass IKs rporati on, ,
Addiftienal Gathbyal] FacB deastor pppventes (xséntiformunten asd content of contacting

s B e AR50 R arh Lt e s cach

crudbppddichandlysis wéré theSindees deseribbe it B letSheAll @A8Y QS were mixed
The crude feed fl owed through the preheat zone, top

withghigonartide gneolumpetatiorat 2asrta silicary carbise, to A artisatatysimnless
othéwﬁg %{cﬁczﬁéd. t"ﬂ% Cﬁ'&‘&%&{ flow l?@ e&c'hlf%?ctgr%éjs &R 1% otgh as {h%qreactor to
wth each of the catalysts In the presence 0 ydrogen

the pom Gthe aeiciong Sitieon tarbidde svds posiciasdt £ xiaspdteonvef @chlseactor to
s to the crude feed

foll ows: ratiooé gydrogﬁg g% i
SEIVE AR B a‘g‘bmtSBpR% 268 £93610T fad 2 Bm%ta%tlwn\?@@? tqpjontacting
zond. Nk tfl@Eat§l§lst/silicone carbide mixtures were placed in the contacting zones of
each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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hours and 80 NnV (500 SCFB) for the remaining tine
period, LHSV was 1 h 1, and pressure was 6.9 Mra

W@ 1@346303psi ). The contacting zones were heat eBICT/US2004/042427
increnentally to 343 0C (650 OF) over a period of tine

Lin{]bg% fS{%a{;ﬁ ARG 1Rked %’% hggch{ onfs E(%e%k {o B P&fgga};%gﬁe, the
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D56 gachpX SRR SR ﬁ@'}ﬁﬂxmnplez

and ee\alml@leraeaﬁoﬁwcatawsﬁtrl bution with a nredl an pore
lameter in a range from 250-300 A in the presence of
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posifbasdilia tthd g tom a'dh%o@hg abnaywsth thé Yddifioriah €atdHdd ind the
crude feed for Exanples 15-17. The crude product s
molyhdsawasatalyst pseasrse é§ thegnqthod desstihediing taginks 3 NiLhe/yamadium

04 3
catafy38iFin (AiGE ottt A U A PG “‘lg.fbépec%%aa@flﬁé?sane
pr dpErampls 161 ar dtt‘ehtmnaﬁ&xtzﬂgﬂtduhc&dei nﬁxtuwa(BD ym’} Wes pusitibeed in
roducts roduced. 15-17 eac
the SHR0 Gaptashing goise, by it AQEPIABFA Y Shetip (67 ML Ep Geyyanadiom

catafyRE4: réﬂbré‘cpﬁitﬂfﬁﬁf le 4 Men&vidgiuR! Qﬂélg&/sﬂfc@ﬁi @%ﬁie%&ﬁ{re (30 cm®)
non- cat alytic cond|t| ons (Exanple pr oduced

- wasppgtionad 1wthdwt0pr¢@nte@t§@dzowscosu ty and decreased API

v ve & g+t hesVvi,s it Y.
o LB e e BT ) s o
cm’ Pe&e pasieenaRh e@ﬂﬁéﬁnitactmgtzoﬂmy be pOSSI ble to infer
that coking and/or polynerization of the crude feed

wa$ 145 Spatos BasimBispilelor Egamplep d ad8 having tey prgpertieseqmyparized
in Tﬁ% g?li;l[ﬁ}e L SYAs fg_chﬁ) %&)aqgttllaéq& cstéi abp crﬁ%@f %“E Ao%Bl %glf‘éhsthe

sanme as
prehpatjoae, ttoe sorﬁ{icting&onet lbdﬂoﬁle:ed&cmgzdnbsmﬂdaouan@bpm o6f iha

The contactin nditions we as foll ows
reaciagy The Wdﬁgﬁﬁda&éﬁoa@gte 3itrraci phide criabvatsh A REweR!
hydﬂo@@n %ja%a@o%'fac‘ﬁﬁ c&ﬁ@ﬂ&@féf@a@ﬁ QOO IERRYe asoﬂbﬁ&%” FatiF hydrogen

1014 psi), and tenperature of
gas todh@ eutle ﬁ@dmwéed/wash@rmctom@yb@ §Ey/nf’dl OQ(h%CF Bj &k theufirst 86

houtslf 3008 50 EROS it kB Fop et BESY s T an
presi@e Wa%WPaglﬁhg. osd). Fke céﬁtabt%gﬁoneawaretﬁamatlﬁt@elh&lwly to

was increased to 20.7 h 1 and maintai ned at 20.7
343 o (6 Th evierst peried Bf Hmslaad 1mrinteined et Ide’ oo d tetel lmsﬁme of 1400
houI%nal yzed to determ ne TAN, viscosity, density, VGO
content, residue content, heteroatons content, and

C oﬁhmtexahpmﬁaﬂnsmtfatém&t&ionfaa’[ ba @hdofganiit aBCd)ldﬁm 5 metal

during the tinme periods that the LHSV was at 12
catalysihayfngsgpoye gizg distribution with a median pore diameter of 350 A 1n
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
waawbo6P30 FI G 18, the crude product for ExanpP@r/tS200&042427

a reduced TAN and a reduced viscosity rel ative to the
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feed. Exanples 6 _and 19 denpnstrate that contactin

viscogiitand /%B%gfé‘élﬁ’ ofcthe siide dgede dropn dhe inprgased visqgsity feased
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the @dt&l?y’@ W‘éf'éethg Qﬁh@ﬁ§ &é’égrﬂperdq{i @%&nbl% & el"l&%rﬁﬂérﬁ@sdoﬂ tHe crude feeds
vesSel s of reduced size relative to commerci al

are hsted inalbde QesEIé} d8. Ahg namth@mg\pea@lelbnswzle astfyllcaw avatinef
treat nent i sadvant. crudsto er Qr
hydfeo R AT P tnile RNV AS0E o a5 s PG RELFIEo0 Strm),
plemgemsw Mg o147 by, lahd tdn@tatureed iR @n?e@tm@@éﬁe@@\tas af71 °C
de Feed at Vari ous Contact IL,}%S} Tenperatures. The

(70(b cfﬁtf@rctbP tialaya times 1a Fgample 10athe BT\ dypnecanigctiag s drcreased

o EEREEIBRT IO EHETR! & TR HOE PR TR gon e

LHS‘VI evak mrm‘sed mabhém mainthingndt 2017dd" fvir 06 hvtis. t wo
sts the t ntactin in th esence
o i, B 90t B P ORe e TR SRE05,

denﬁ%nm b%etﬁ%@iﬁu%&ﬁe&%éf&ﬁgm@tco%ﬁtf Qﬁ@wntent of metals in metal
n’peratures ContaCt|ng condi ti ons |nt e

salts:@imrgmw agdy duringvibe emspeﬁ@dlsl thatghe LHSY wasatll 2Hn Yand at 20.7 b\,

e RALES 5t Bt B PRSP REU R Te iR
- (1Q00shohBh TaBed, PIGSISUtHR chare pRodichia Hxhibfe 10 IRl dreduced

Cont acti ng condi fions in the bottom contacti ng zone
TANend a seduped viseesity relgivaia shelTAN pnd tlegvpeasity pbthegrudedeed, while

the A0 BT E 8RS G AAREIE S R 00y hyinfr B R heca
A welghs sitioe f WISR @ofteMRa ((;Sglhlténdsbhteniigs dtdéast 1.5r Qe elim of the

exited the bottaom contacting zone and was i ntroduced
MCRgogtephgnd 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
w@ewdeeisoduct and gas. The crude product was PCT/US2004/042427
periodically analyzed to determ ne TAN and C5
pot%?ﬁﬁ?lsgﬁﬂﬁlsz Qninﬁ%%lcuﬁy &f éﬂ s\f absest thfotdl *a&&&m%%
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tha e RS 8L LOr P F CrE PesHial PN e! RRpTit o abliy to
selee @M1 Bharpt aRRbRSS MDA FEQPMURuIdhdRE sphdtdldvitdYedater than

was at nost 5 % of the total content of the sane
10 Inetﬂmvsﬁ the cenfactimg paecesselode peHermranafessetreofgeditted pize tlatve to

con)éﬁgrc lg %z?’ afilegésé?eﬁshtlb g elﬂ}' v%gse g}%e fay %goxg%ﬁedtreatment of

r-was nmnal

disadomitagdd drgdesAs bdpé‘fﬁﬁﬁied at pi@dhdf’u@@&ﬂ@ﬂﬁﬁhaﬁfe&% cgﬁ)stralnts (for
having a first (|n this case, top) contacting
exapple, @FEhqye &aciliigt)- i s 50 0C | ower than the contacting

Exzt 902 nta@lof hRGuIE FREH af VAribll €ofifRAng A% !_%Patu;&p ®he
contaont @ sstanms dndehecadpstpwortithe saned @t degeritbed ih fixample 6. The crude

e L a5 5SS L S8 0 B3 racor

and RbERBE vAf 88 tWRSitAPRARCEE the b&ga&f?@%ﬁéé ﬁQhe resence of
temperature differentials. For exanple, reduction in

hydragen topridupot erdé predustd The dverertastingrones wels@peratedeit different
temBgrgul%Cst from Exanpl e 20 was enhanced rel ative to the
fon of the total potassium and sodi um content of

t heCattadidgRondlues ih tiemofanatttebront tRréay llaks:VEHEV was 1 h';
constant crude feed/total product mxture stability

tempefpatuga iHhe feprontacting zons 365260 “y(OR) iRk agatio uf hrygrogen to'crude
Feed A Ay BB L RO B SRR b o

ex dipltastingsondifb sl ih drewt@nddataciing abse weretas falfowt ngﬂ\C was 1

hl aci ds that ave a teréggg%%}%g%{ﬁsrggogpx rlsaﬁ%gg(/) ydrogen to
crucﬁﬂ‘é{é@ﬁvaﬂ G(FNh{qﬁx?S(l 00 PSCERRARYE ﬁresﬁh‘%ﬁ@@lmpa Eﬁﬂah ps(;W

Renmoval of these corrpounds at "l ower tenperature al
suckhedoippiedue exisedaibe bettomedntaeting ne Iaegr wab igrodnetdgntatthe

I t b the Ijf f t
s PORA PR X Bon PrgC A= P GHER SR Srbe bl s G wes
sep9R ihto fieccradd lﬁbdﬁdﬂ end pdsStTHeQRlRGrbM Gt A5 BeridieilllaBalyzed to
21. Contact of Crude Feed and a Catal yst as a

detegmqu/ANmnélﬂswsmttwes@amtamyst and/ or a catal yst of the

22{%@‘}% | ek ?(Brgﬂcgﬁraﬁs g rﬁﬁe ?rog&ct#)bga dr% du%ng the yn are

per
listeﬂrrh d?iibl%é?n 1F$G 1% Eﬂemwde&’ded/\hddfh TAN ¢hrosiend aeegjas’pﬁﬁltenes content
cted u efollovmng conditions: tenperature in
of an &hgyas pE ]‘4:253 RRE 2rarg gf 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
WA ge0EeenBINB/ B for a period of tine. After sufPCTUSIN4/042427
reaction time to produce the crude product, the crude
pr “‘i{; n%&x@éfgﬁérg&éﬁ %ﬁ&&&%uﬁ%ﬁ' %ﬁide%%’d&p}a?ﬁé 68539 of
& Usi ng a sSepar at 1on apparatu as a
the lfoltdl tcSlﬁteﬂftlf/thH sagenhethlks g the chinde feed dBhegf ANwStthdvaydé produet was
changed TAN,, .ir ni ckel nd/ r v di um cont ent, and
at mgs, Wit eBHe Igggﬁ*swr%efee Falus of ot pybiEhe Wameintiined
duﬂng&ga& Wt her nodifications and al ternative

ﬁts of various aspects of the invention wl|l
be Aeepjmrlcﬂmratecblrt Bomepleskd hrldeﬁ) |havmga fasti(ini thiswiaseytayf) contacting

this scrl cordln thls d scr ion is.to.
temphiggn ot il "ot e i cpdia RS OF B sefhmatin s case,
bottB) PORERAS S @ﬁl’iﬁn@g tHeB@R 1ok 'ok t? Qsﬂhﬁltéﬂ%@ c@iitbnttif %e crude product
eheral manner of carrying out i nventi on.
rdabe?wﬁheﬁeﬁﬁﬁ@h@haﬁmﬂhﬁCfdﬁn%u@ﬁﬁ$®e i nvention shomn
and scri.bed h re| are
e RERIE R RERE of uRicate Emb A1 it SHRID R poigs was

enhir@éd 16188 Gonttding Ttér@ﬁe@zﬁiu@“tﬂff&%ﬁﬁﬁlb beét dxempid) reddafidSinanél total
processes may be reversed and certain features of the

potgssivarndsadigmycoptent of the gade ipserbist hierafixagpleal§ wasenhsneed
e RS Rl P BBl 1o

fronirByarhpleréasligh a [‘elﬁth&l;eé(ﬁlﬁﬁﬁt audee feed tdagichbrbdirce hixtord Sighility for
departing from ﬁ(we sp rit and scope of the invention
each, eXamle 35 Bisasyr BhB-Vfa et owing claims.CLAI MS1. A

co n[h E@%ac PfovR Hﬂgre%f %rﬂfgecoﬁfaggﬁ%ione GA8RE kecth{\gﬂ of the hlgh

Ing a crude feed wth one or nore catal ysts at
molacmarr\Mght@np@pmdfsr(éarfe@amplweds mphalmmtamtd/mgnetalsaahsmﬁmgamc

scids {ERhtad "Frb it 2ovi B Briets ey eQingo s et fed propertie
of sbftShdl ShdTbrdtidkiBedt(fodexMapRt gtind Add/dRas). t R@nsval deifessd
having a TAN of at least 0.3; and controllin
compemrdsct iaver conpiratirerallosysish compounds ¢ be mnqyeg bakore gy plug
h
and ggeﬁ{%ﬁer ?attaldgﬁe tﬁer%ryaltngr%%mg%gqgﬁ S?Q{rgu ala i o% I%ttlﬁg %PhiGher

tempAdtueds thdt ara)p?dsn&a%/d afdrahé fisst tonthdidg ToMe.of the cr ude

feed wherein TAN i s as detern ned by ASTM Met ho
Exangypig 21.- Contact gfa (xnde Keed andia £ at A STurryy s Ptk metpl

catafﬁd/&rhec ?ﬂ%ﬁloYﬁlte a %ﬁbﬁg@O@@leS fanﬁ[l{r% (ﬁeﬁ Q{a%lg JfQalyst per

e Periodic Table and/ or one or “nor
100 cgompmmﬁtds ciofle faed) mey o semCembnorintentsebatlerricd. with ﬂetchmket feed

ond Bl P B o it oo Rk oA TS 1 P FRUCE 4 (185

797 t°P} %Ees@ﬁr@ %E}antgé ﬁ‘oni @Slll@fMPa tdﬁﬁ ril{d sk fdg@h! @&urcé\’flﬁérﬁdié‘feed
roduct is a iﬁ@ m Xt ure at 25 0C and
vE

of 16 150@_ émP fate periodief ﬁleed uf@cen&rgmionammjtomnmc the

oruds BB @t BRnid sopAlCHhom SREa I afdiof Siduat onude feed

usingfa séparagbnidppakitus, 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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m xtures thereof; and controlling contacting
condi tions such that a contacting tenperature is at

wo e@sneP® 0C, and the crude product has a TANPGI/US1004/042427
nost 90% of the TAN of the crude feed, wherein TAN is

. r.m . : ]
of fifyfigissf 1Atk Bl M e midiichof CaryiE P Bfleftfon. 1tis o
be uaddistood thatlthetfoinss afttherinsentio@&hownahd destribédderefn drbe BeAhken
of the crude.feed._5. The thod as c|lained in any of
as exquaplpssofempodinents; Flepgats padimsterialmay hgsubsi r{hesg
illus%%g%a gg& db4cPBEd h&OH p2l-afl %r%%gsﬁg % (})%ggé‘%fe’a%%n&iﬂ ?ea)t/ures

the crude feed. 6. ainmed in an

of thefinvdntibnenay-1%, utililred mdepententlAbll e$ wohkl rrapgerept wame skillsd in

in ange from0. 001 to O. from.0.01 to 0.2, or

the g o e s BERELe of s i@scriaP e af 6 Y eRfinha Chptdes flagioe made

in tHelefinfEhtsldBeri Wi RN withBut idPhidhg e SlelUfRit 8@ dedps of thed
range fromO0.3 to 20, from0.4to 10, or fromO0.5 to

invegtiorgas deseribpaskindler fHowingiokarsi n any of claims 1-7,
wherein at | east one catal yst conprises one or nore
nmetals from Col ums 6-10 of the Periodic Table and/or
one or nore conpounds of one or nore Colums 6-10
netals.9. The nethod as clainmed in any of clains 1-8,
wherein at | east one catal yst conprises one or nore
el ements from Col umm 15 of the Periodic table and/or
one or nore conpounds of one or nore Colum 15
el ements. 10. The nethod as clained in any of clains
1-9, wherein at | east one catal yst has a pore size
distribution with a nedi an pore dianmeter of at | east
6gA, at |east 90A, at least 180 A, or at |east 230 A
as determ ned by ASTM Met hod D4282. 11. The method as
claimed in any of clains 1-10, wherein at |east one
catal yst has a pore size distribution such that at
| east 60% of the total nunber of pores in the pore
size distribution have a pore dianmeter within 70 A, 45
A, 35 A or 25 A of the nedian pore dianeter. 12. The
nethod as clained in any of clainms 1-11, wherein the
crude feed is contacted in a contacting zone that is
on or coupled to an offshore facility. 13. The nethod
as clained in any of clains 1-12, wherein contacting
conprises contacting the crude feed in the presence of
a gas conprising a hydrogen source, an inert gas, or
m xtures thereof. 14. The nmethod as clained in any of
clains 1-13, wherein the nethod further conprises
conmbi ning the crude product with a crude that is the
same as or different fromthe crude feed to forma
bl end. 15. A crude product or a blend obtainable by a
nmet hod as clainmed in any of clainms 1-
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14. 16. A nethod of producing transportation fuel,

heating fuel, lubricants, or chem cals, conprising
wEe@see®»sng a crude product or a blend as cl ai PE€dUBI004/042427

claim15. 17. The nethod as clained in claiml1l6,

wherein the processing c ni distilling the crude
product or the blend i ntgﬁ#el-s@fgnore distillate

fractions. 18. The nethod as claimed in clainms 16 or

1. 17, Avr\Qeet oe | gf ptrgc?ucrljr{gog gr?lcsi’elz Br%dgg‘c?ggrhgr?s?nghydr otreating.

contacting a crude feed with one or more catalysts at a first temperature followed
by contacting at a second temperature to produce a total product that includes the crude
product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
feed having a TAN of at least 0.3; and

controlling contacting conditions such that the first contacting temperature is at
least 30 °C lower than the second contacting temperature, and the crude product has a
TAN of at most 90% relative to the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
2. The method as claimed in claim 1, wherein at least one catalyst comprises one or
more metals from Column 5 of the Periodic Table and/or one or more compounds of one
or more Column 5 metals.
3. 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 total acid number (TAN) of at least 0.1, and at least
one of the catalysts comprising vanadium, one or more compounds of vanadium, or
mixtures thereof; and

controlling contacting conditions such that a contacting temperature is at least 200
°C, 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.

4. The method as claimed in any of claims 1-3, wherein the TAN of the crude product
is at most 50% or at most 10% of the TAN of the crude feed.

5. The method as claimed in any of claims 1-3, wherein the TAN of the crude product
is in a range from 1-80%, 20-70%, 30-60%, or 40-50% of the TAN of the crude feed.
6. The method as claimed in any of claims 1-5, wherein the TAN of the crude product

is in a range from 0.001 to 0.5, from 0.01 to 0.2, or from 0.05 to 0.1.

7. The method as claimed in any of claims 1-6, wherein the TAN of the crude feed is
in a range from 0.3 to 20, from 0.4 to 10, or from 0.5 to 5.

8. The method as claimed in any of claims 1-7, wherein at least one catalyst
comprises one or more metals from Columns 6-10 of the Periodic Table and/or one or

more compounds of one or more Columns 6-10 metals.
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9. The method as claimed in any of claims 1-8, wherein at least one catalyst
comprises one or more elements from Column 15 of the Periodic table and/or one or more
compounds of one or more Column 15 elements.

10.  The method as claimed in any of claims 1-9, wherein at least one catalyst has a
pore size distribution with a median pore diameter of at least 604, at least 90 A, at least
180 A, or at least 230 A, as determined by ASTM Method D4282.

11.  The method as claimed in any of claims 1-10, wherein at least one 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.

12.  The method as claimed in any of claims 1-11, wherein the crude feed is contacted
in a contacting zone that is on or coupled to an offshore facility.

13.  The method as claimed in any of claims 1-12, wherein contacting comprises
contacting the crude feed in the presence of a gas comprising a hydrogen source, an inert
gas, or mixtures thereof.- A

14.  The method as claimed in any of claims 1-13, 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.

15. A crude product or a blend obtainable by a method as claimed in any of claims 1-
14.

16. A method of producing transportation fuel, heating fuel, lubricants, or chemicals,
comprising processing a crude product or a blend as claimed in claim 15.

17.  The method as claimed in claim 16, wherein the processing comprises distilling the
crude product or the blend into one or more distillate fractions.

18.  The method as claimed in claims 16 or 17, wherein the processing comprises

hydrotreating.
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