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W@P%IﬁI\NENTI ON The present invention genera;:_11C';Il"g"lﬁli?om“2653

relates to systens, nethods, and catal ysts for

treating crude feed, and to conpositions that can be

produced usi such stens, nethods, and catal ysts.
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herein relate to 10 syst MRODERods, and catal ysts

for conversion of a crude feed to a total product,

wherein the total product includes a crude product
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The use of corrosion inhibitors may negatively affect equipment used to process the crudes

and/or the quality of products produced from the crudes.

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

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

have an adverse effect on catalysts.
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: catalyst or in
for H@ﬁﬁ’é‘ry»t”é‘”'lﬁ’?iawa{% ug, an

Di sadvant aged crudes may i nclude relatively high

anounts of netal contam nants, for exanple, nickel,
WO2005063083 and/ or iron. During processing of s®EH/US2004/042653

crudes, netal contam nants and/ or conpounds of netal
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i nshdraatagad crudsemay innludedhidvegenydgfiogeniatdrorarbetsalWisn,

poc B B ASBAE LR D R SRS LSRN ol
generally need to be added, particularly if unsaturated fragments resulting from eracking
processes are produced. Hydrogenation during processing, which typica!l}; involves the

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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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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nore desirabl e properties. There is also a significant

econom ¢ and technical need for systens, nethods,
WO83/0639%at al ysts that can change sel ect ed proB€T(UsSaen4/042653

in a disadvantaged crude while only selectively -
morshdasighblg poapeatiesp Thprsris alse aisignificant camontin tededhmicaldeed for
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cru8ORMRE 8h9eREtidel ¢ ChARIAERHe Roertied A thPdRMeIntaged crude.
conprising a crude product and, in sonme enbodinents,

SUNBY AR N THIE ENYENTION ent i ons descri bed herein al so
generally relate.to .conpositions that have,nqvel
o artahs dEsSied bisi BTl el g Y atm RERBR Y Giysts for
con$@RionF aQRhd Bty totfliphétiveDEorpiSdi £5TR cAINE piEIRPERd, in some
descri bed herein. 10 The invention provides a nethod
emgfdipentarsinmepnderseblégapr byyentionsclsagsttiediherein also genaralilntelate to

rude..feed with one .or.nmore catalysts to ptoduce a ..
confhs oS gk ity SR RhigdS of pfRb ol PpteluD s €Bpsitions can
be dbﬁﬁh@:iIﬁ?yhﬁf\?ﬁ)ﬂ{e@geﬁ%@ﬁ&ﬁietﬂﬁsaeidrwéﬂﬁeféiﬁﬁt ure at 25 C
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| eakhe igventioaniovides amsthod of priducing acerude prodyctheamprising:

. ' i SLrd i i th,é dj or i t i N
con¥i S SLEKIABHL bR TR B By TBE Epal Acuces
the tide baddakt, heha thefcripdy @6didl id HEqEdRIxEiré &t 25 °C and 0.101 MPa,

di stribution having a pore dianmeter wthin 45 A of

the eyge fredihaningsy BAYiofrabicast 0.3wnad at leapigme ofjthescatalysts having a pore
. i-at.ri i i i t 82:

SalHEARA R 5, LSS BT 00 ROt o

60% ofitie totpl manistr offi psrea it pote site disaibubiothating heoferiambter

..t.h ru feed, wherein TAN is. as determ.ned hy ASTM .
witjp %Ogjgsme%l Pive diammrtats WRrTel Rage ﬁ\zswsaré@t@nd%%gﬁmmed
by 2STINAdheH @%2\%2gz{d&d&n%fm#gonta&?%{éérﬁiiﬁ‘&is sufl ﬂ'[&a@ﬁ'fe'c%e

a crude fee h one or re catalysts to produce a
produst has 3t Atiuaftat mvet 90%alf thteEANtdfehe crnde feedpehetein TAN is as

wher ei, n rude uct is aliquid mxture at 25 C
dmeﬁ'ﬁﬂ’eg.bfoglwg\,de&?ﬂijéggude feed having a TAN of at
| ease iflvehtioAtlsb @RS d&Emetholl BE priding S SullpoBSctacdifbsing:

size distribution with a nedian por€ dianeter of at
confagting a gudafeedswvidheons o merg chial yASTN pvedursd to®! pwdgat thatrinicludes

havi t . Si .di stributiy havi
e e B RS BT B A R T v,
the @hide feel KBGiapUMTAN RE aOleasTOI X afehitlEe i P CARRIPHOBSng a pore size

. cal cul ated as_  wei ght. of nolybdenum_ or m xtures
distibioagyith amgdissporodipmsisr ebaklarst 9Adh, as datsimingd Sy ARFFM Method

D eghe SR BN oAty LR A e, o

0.00by gﬁ‘ﬁﬁ\ﬂol‘ﬂbﬂl&@ﬂnﬁﬁﬁ'ﬂmol};ﬂdgm,idﬁﬁ &Rt 8 ni] glepun\WolteBuads,
rre{?god of pr?duci ng a crude product,. conpri sing: i

calcglgie 42 et &1 Balixpdepwmoniniviuren hesrof ngdecontip Bingseatasing

concﬂﬁ&gtéﬁgh ﬁ'lﬁ&] HeHrudy ;ﬁgﬂﬁ& hg@?tl'A'T\PS}‘ %th'ﬁgst 9b|t%eot€tf1g %N ?f the crude
product, erei n t'he crude product 1s a liquid mxtuié

feedatwvh@®in(T ANds 8s d€drmiRed by tI$a M Medkod Bed4havi ng a TAN of
at _| east Q.3,. as determ ned by ASTM D664, at | east one,
of The Heeptemplya providssiadpcthod el rrodpsiag aicsudeinsoduchromprising:

coM%cd{)ﬁ%%'()c@%%e‘é%E@#P%&SbOS%5%&1@/&@%3 brotiQe Srotalpr¥fict 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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as determ ned by ASTM Met hod D4282, and the catal yst

havi ng_the pore size distribution conprising
WRgHE gﬁ’au s from Colum 6 of the Periodic Tablpm%gomusws

as gqteqn'rﬁégqﬂg)fo Rg%@ E’fﬁg}ﬂdelggﬁlo ?cg? }s? é\fxf ; he' Coﬁ%ggy distribution
coxgpﬂgdﬁgbhé SmERhast Iﬁ% eonstd 59p &ew’@dkhﬁblet e 6F 1{:‘1@1{%

utt has a TAN of at 5 nost 90% of the TAN of
corgpoLthels b€ enk; onmheregnetal¥ Am §ohsnrdébéthﬂ ReeiddisylabBT b mixtures.

Met.ho D664. The invention al s de
thelgoie g cofva e Saga ek ions i BrChe S50s Aot i aofan of a
most MHE of BRATAW L 1RNPuY feb® WehetAhA AN § Sas RiPAHIAY ASTM Method
total product that includes the crude product,

D6bsher ei n the crude product is a liquid mxture at 25 C

and 101 MPa,, 10 the cru d havi ng TAN o

" oadhe BV EnISCAINERIOVHE & Ly PR P CmaR o uf copPrising
cotEdm ? aQPedeObed RRhGAL 8f MRS AATEE kS foduéea tofd) 9r6&ucnmaemcmdes

metal’s from Colum 6 of the Periodic Table, one

or
therppuds m@dﬂt@uvmeloﬂhmdwmdwtes edigaidsmixtereaty Seand0dP1 MPa,

t he ures th
thelsSerfEed B TARCGG 1k T S lefmi R S AS T MeRA 88, and
lea@tfie OF tH¥atil figs: ﬁ) SHRIQhordRfialoal Solhh®d of the Periodic
Col untm 10 of the Periodic 15 Table, or m xtures
T attln,eqn@cw moge gompeynds af angren merermetals fiam Column EoF thePerigdic
t al far
ikt W8t 2R UThal PR nichals Roth CARRE o' @hpbifbaic
Tattlh,emerou terptatpeindd af ofe drihbef meathlsfash (Bﬁ&hmto bﬁme?ANodnc

of the crude feed, wherein TAN IS%ES rmnd
Tablemymig tasethessely andryberein, & malas atip ebto %%‘Mfal

CoRinPé REKE D a%“fﬁ%ég ng@ﬁ]nd &%er%'m etactigé)condmons such that .

contacting a cr one or catal ysts to
thepra@dycedust: hasteaTAbIrafdw otost 9G¥ off hed T Nsof thdarude fﬁ@é wherein TAN

pr.oduct product is a liquid mxture

is aéldetfg'“@eg\r(\fh e[lfgf&%g%fﬂ)gg‘ﬁe crude feed having a TAN of
at TR@fhveltion alﬁﬁ;ﬂ'oﬁllags PR d’ﬂi’r@d&iﬂgad d@liSproduct, compnsmg
conprising: (a) first catalyst theflrslta cat al

contaoling @, cnpbrfegﬂr with oﬂe 1 more cagal a$t§91 proflvesra tota) pruety at mcludes

0 e rret S. fro
the i mu B P o e TR ST A Pl bRERERES: Sy 19y v
the FRIde fo&t ldvingfd "DKNQCﬂaU Mast®. 9f arldhRe gy d)rQﬂb& chalyses comprising: (a)
cal cul ated as. i ght of metal, or mxtures thereof;

a figgh gatphyyt, ﬁlesféét@rmhcsabavrp&tper graen ot firsh eatelstafrom: 0. DRl ta g 06
gragﬁ of: %ﬂ%g}ro %ort—? aﬁl r?lé@ncllégn?] 6 &{tgl: ??r%dtlg TQ%& %fr% n?crre
conihés ofur cﬁ)rmcn‘e hetao fpmuDelamel 6 oftie Geriodic Fabilef auenlated as

from Colum 6 of the Perl(gdl c Tabl e,  cal cul atecg si
weight ofinetal onmidres Brerepfiand (Ba 2 serond Grialvgh de-BRERGIAG Y having,

pr YA PR PAILIGR92 3460 b g b o HERLPE G b o
the Pedodic Wablepdrie orAhbre mmpoui&‘tse:rf wna ed moye ASEM fdah idumn 6 of the
D664, The | nventl on _al s? (iVI des a cat al }(St .
Penogifpbahls: icghulaisdismieisin g mesl. errfegireneesol.fud spatrelfipg,
conOE?{ orgﬂlt(?gns snau fral ﬂh? Qlﬂ.ﬂ ﬁng%gcit B?ﬁanggﬁ 5@{1%&9%%@% TAN of

one or nore netals e Periodic
the Taldk deedpwheteit TANYs hhéetembined by ASTIVIPPahed Daberi al 5

WO 2005/ 063935 PCT/ éJSZOO4/ 042653
e 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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having a theta alum na content of at |east 0.1 grans

of theta alum na per gram of support material, as
WQ2PBY4838d by x-ray diffraction; and wherein tPeT/US2004/042653

catal yst has a pore size distribution wth a nmedian
hayjpg a thuta plumina egntent of etleast D30grams as tisked sl neeperpyardof Mipport

. The invention gl o provides a catalyst
maﬁ%}ﬁ?sg‘gid?‘?éﬁ%e@magi f_é?a"t‘%a’ g o herdin dleccatalust hpsa potaize
distHution vathof median Perd digkhEted 8P4t9easPRR) &' ?yﬁ’ﬁé‘mg&{ﬁ)g% A4Tn -
6 o0f the Periodic

of one or nore netals from Col um

Meﬁ?‘ﬂﬁl@?z&% m xtures thereof; (b) a support materi al
rans

havi-ng.: neta alumipna content of at least 0.1
of  TRERDIG RSP aaablEr torfbasion. Rampriniag: (hane or more
metits R6ICHEMAY of theWertidid TAAL | RHR; ERp&, ﬂq t
catal yst has a poreesi %e 10 ’dc?lgtorri utei OanI t Sog%rl}%afglr?re
fgorg iCGepheme 6 aftheaPeriagiin Taldg ®r Aixusesiberofii(healsippoASiatrial

me@lﬁ 1
' . The | ti | d t al yst
ha i D Bt cfepl 81 deasflly il BF Gelarbimfpareat sram sfsupport
tenkly andéediing iy Qfrectibab : :
mat€dhlyandé@ediintdby Rahy adfractibabhfi wﬁ&%gpﬂg%: E?lﬁ%sfé@%?gﬁze

. OL one or nore nmetals from Col um

distubptien witha regdigrppere sianster dfrableagtdl 30k, 6 defermiredHy ASTM

Metﬁ%&i]ﬂ@isg. Tabl e, one or nore conpounds of one or nore
metals Trom Colum 6 of the Periodic Table, or

ni XFheriasertivarabsel pro(id}s fcAPRUoinpIBHiBH AmBEYAd%aPone or more
of at least 0.1 grans of theta

theta al umn Qntent
metls E‘Eﬁnh gOE’éﬁm S Pg_thed%erl@dﬁﬁable, RBE er mare camspatatie pfiomeat hyre
met#ls fidYn Cghﬁﬁd{ a6F {}%rﬁeﬁﬁaﬂw ! %r’ Ghdof Qx%recr%%ﬁ%!;syf;%p g—?ﬂi‘f‘g? 6d)f.f the

pore size adistribution arredlanp

Perigdic|Tehls, 0286r Mpreanminadnd it dvyndd ItAl FoatCEHaR26 oLfe

.The i nvention al so proyides a nmethod of producing a
P e“S%‘F z}ia%r or itHves themepts (W) @ fBprAThEaterialpayirg a wethaluminagrontent
f atfeas® ONRs@mS of thek 4 bortH e erein
0_ X he su%porto_conﬁlims?géﬁbﬁg?iéﬁ gﬁ&rﬁ% Hgfmé%ﬁ&b%sea%?mﬁg?deby X-ray
diffrgetiqr endrivhatein thereptal st hay opere oize istebutiontvitls a fiedfan pore
: fy.the Perj odi c ,Tabl ne_or, nopre conpounds
dlamgé?éro%nmét gerqlggpéf, @%@IWF$%@M%3@OGP4@§% Peri odi c

Taffhe imehtioh MsdhasiddarBahod BE iG8h! 25

E\I um na sljppo_rt’jma\tI al m xt%re %d%&?éhﬁ:é@%ﬁ?g&%ﬁ%@g,
compigga SHpportWithhenefasrmena gnetale to framnad supportistngalahix tirbewherein the

i re size distribution with a nedian

suppS8 e BEaURRLE, Siedfhels it A s el sppremeisge or more

metahSTom \Elinad SAZRCPerfdtRe TAVIEHe R nddrd QoRbOYA ST oﬁ% or more
i ni ng

1ttho f producing a_catalyst, conprising: co
metagsE XUB g‘dﬁtemwiitqf t]gm%erggdlqﬂiqltée,@mp(g]rc&)thﬁmpml‘aat treating the theta
alumﬁﬁ%ﬁ?&@%‘i lmimtfﬂ% sy aetem\%lgaﬁ%l: g)ﬁtsp %?St%,gp égggr?c[ hgmﬂﬁ thes

conprises theta alum na,
catal pwmphdrsinribye oatelysrhasarporeitalbistribu6ith GAtHMeBiaR ot Bameter of at

one _Qor nore coggounds of one Or nore

i;odi ¢ Tabl
least Eg‘{’ I‘fa%’lc’)gé g‘?“&%“ég‘f‘ byAST N Methed Pd282di ¢ Table, or

' | t] he thetg alum
Cumsarfo R o OFES B8l il g L3 B0

combiying Adupmrtivity ohber HoWn2QR056 F6r39 3 BuffcH/HERP Ak QA2 683rein the

wherein the_catal yst has a pore size

cat al yst,
S“PPOdTa %Wl%/fbﬁfﬁ thsta dlina, apd aneer PHereeofdhaimstabs campriing 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 fonhing the




| east 230 A, as determ ned by ASTM Met hod D4282. The

Q%@n@l:’% al so provides a nethod of producing a crud

\16 b ‘?:orrprl sing: contacting a crude feed \ﬂcfrﬁjs&%mm"?’
cat produce uct .t hat

e bB M KRl ot fstibuPon Rtk b edion gore diameter of at

1eREBACA, ak deRmhin@d by ABTVIWI&hed D428 and 0. 101 MPa, the
crude feed havi ng a TAN of at least 0.3, at |east one

of tHhbe wﬁramwlg) pravides 2 anedmdeof groducing & emidbptadoet, ehrmprising:

c dqet?‘? fgedj gﬁﬁ;l%tn%éf ﬁ]&&ca%&ajﬁsgoag{agw?ea @i’stl Ef%%lft that includes

txfea;yudeq)rédw M{e?elﬁ itieeerdiSprolibettis #Nq@maTRixhEt 8023 AChAd 0.101 MPa,
alumna and one or nore netals from Colurm 6 of the

theerydsdrad Mryines Téh{eofcﬂt least @3.ca9 Iggsiendofahe ¢alysts having a pore size
SERERTESANRHLOP S sl PRl s

mmlmmgaﬁ@@ citb@ht ﬁd@mng gereRI2dist blasn @mTp‘i«Nl théta alumina
npst 90% of the TAN of the crude feed, wherein TAN is

angong oF e meta b?omﬁwmﬁﬁdh@%@mdlcrﬁeblpmw ingre gprypounds of
e

ccmnhﬁings:bﬁtacuing dmdtti’cﬁas @ﬁaﬁh@n‘tha chidd hegRint Baw T:&Ntcﬂ‘ at fdst 90% of
roduct that includes the cr

BRI S0 e dred, MREIESE BN is b cermingd by AN Methed DEEA.
at Zﬁ'le(}n@(%gig?'atisﬁé')rw 1des eH]?th% ﬁ rldges rEiar:\f'htfhgprgdJ(.A'\(':o?x{rf:urlsmg

at | east cru VI ng en cont e
confacting h easlt f&dOOMH onp ammoefcamkysgpan tbepregemabﬁﬁ hedrogen source to
feed, .and at, | east. gn cat.al hayi n pore .
profirg 2dpel oA Toglbdesahe S rodie “hayei de arudgraguct is a
hc{u‘i‘@ﬁﬁxt&@ 25 28 ad8leoT NS thy O MelBhing 2R s amgst 0.3,the -
controlling 20 contacting conditions to reduce T

credecfiged hfatmg freoxsrged eomcmcbfcat lelastsﬂ %DOIAgxlamfs oﬁbxygs:stper &@ent of crude
to,e

feg oy AR o5 gbER RaER R RG = eIt SRR Vit medgn pore

dighéteeofif RANOI0 Rags dleridedy £OTIVENEtHIH 134280D8dd &A% Ring
t he oxygen content of the crude feed, wherein TAN is

CopAciRg CnRitivag tq)gﬁdngrmmunbanaoﬁ@xmdwedmmn Tédhekattmost
38
o0 affhe TR PR TR B el BN b ot B i Y SMning
comﬂpmdssuﬂgthat the rhalztprodlcd hay dnds y aedomemfbfanmogr%wraﬁme
catal ysts {)‘géproduce a_total product that includes

oxpah SoPirkobe AT fossh aherein TAY ie padelepnipgd &y ASTM Method D664, .
angbgy%qcehqé ﬂ&%?a&e?rﬁmgd @pgs%ﬁ A@cfg? gé he crude feed

east east one of the

Cat ﬂlhysrh&:nhalvalng proyédes aghahodéf p}adiladuygﬁ crigle ph&ﬁa%t compnsmg
ne or nore netals from Col um

of .
coplFgimgs e e ithagear MR C R ViDL PEHEOLIG Redishiabiaciudes
thd @) ;%H@Ar SwhdO tﬁﬂtﬂ&ﬂ? pﬁadﬁ& it Bfiquihl e ﬁbﬂs §nd 0.101 MPa,

cal cul at ed as wei ght or mxtures t
thmuldecfacd holihg ag AN oﬁ:itdeﬁst ag mﬂrml ildaisoovse efith cathigbts aavmg, per
in a conta one_ i

ot G e s G gt s e e Sovmio o ofhe
PeAimBt TINY Gfe cIr%rgwnﬁ/{)uﬁdg%f@ﬁé"&e{ng}%?qetﬁls%gag.}%@ggge

as determ ned by ASTM Met hod D664
Perglic U8A0.041 Q2658 weight of metal, or mixtures thereof; and controlling
contacting conditions such that a liquid hourly space velocity in a contacting zone is over
10 h™', and the crude product has a TAN of at most 90% of the TAN of the crude feed,

wherein TAN is as determined by ASTM Method D664,
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The invention also provides a nmethod of producing a
crude%%roduct ‘conprising: contacting a crude feed
Wi 2085 /%3850r nore catal ysts in the presence of BCT/US2004/042653

hydr.qgen sourc roduc total product that
i ncl JErdBvenkan SBcPéC’\HB Oawépmdﬁcmsé crvdeproguasdenseprising:

coht%ct?n%]i e Ceell WitHS ﬁéag}a?%&gs iq- tléhgér %3 ofgﬁ?' ggr? source to

aving a TAN o TEFQud
préthee ngotal motfatha mlmilml‘ds tiod cratle bmdatt hefethlthg cais ;ﬁfnduct isa

liopidmiiy Bl 28 5C Tl 152%&&@%@ B batiog &1AY DBt 1985t 0.1, the
cridR it R a L cE’ﬁtEh rag le E%E(} 600190168 lof BOIRE 160 gggfgtdémde

of one or hore netal s
feetlatridoat least onexofithe sata]yetrs eofnpriaing oneot mokd nﬁgﬂs:@mha@ﬂlumg 6 of the

1:,co dL[I' ns such that U|r}g contactlng? t he_crude
o S TR e T s Ao LA AT AR R Hora e & 6P B e 6 of the
Pedibdit QablePhasifndis ﬁﬁ%f%d%n&f)lh‘ilg%f) Il:’@xgg SRty {rxér}gthat during

contacting, liquid hourly space I'n one
coniasting, mm&@umolsczdmdrydmgeh at a stlbeted ratel e inhibit phase

haV| ng.a, AN of at nps of the TAN of the
serbfJE o g iR A borlicsgaliand Haurn gpace yBloRisy n one or more

corﬁ&tﬂﬁng%n@i is 69erlAPR8 Qhe Ertilﬁe ?ddhétbﬂavﬁ%'ﬁ RW '\%H};b%t §6HE the

feed, wherein TAN i's as erm ned
TANseishe cade fead, pud th@(ml@rnmd!s:l asvmgaemﬁmmmmy oABIHVB0% of the

By d8 THEWBEA: 05e 1500 05T B s,

ancbslmﬁ.lbl d@n&aeﬂ ayidtbrmiingd By ASTM Mt Bty i n the
presence of a gaseous hydrogen source to produce a
t ot &he Pveetirn alshprovides parishod efpreduring proda ptodueh eomprising:

cofeng e REPUNR'pk B okt SR b e s frosen
soutdeab pmmce ayetel ]ﬁeﬂﬁbt thitihdlgdes AR @Glle produeK GBe e ¢RMe

Sted rate to_ inhibit 20 phase se aration of
profitrs 7 faGd raanaion 35 F swhb 461 MPsand pohagoataing conditions

sucRHRY iftSSude fBE, MR8 coRke0 Hgfaﬂ%e]%'f:ﬁ%gleat ? ﬁ,&%&g& rate fo inhibit

conpri si ng: contatln rogen In

Phaﬁm@eppmgenfdnea&udmked)dumgeama:ital ysts to produce a
uct t hat .i.nclud e crude product, wherein

t ot s ¢t '
t heﬁ&er 5 W&éﬁ?crtfowe%\a meém qpm%mg@ gudoprodugingpmprising:
Rictifd 2 Mre 1
coficli Ve AR 0 DnEBRBRE pRF l) S0 o
a tofaj pmdUhvhatdgelndmﬂlakmdcqmﬁuct ovheagia tltdmdaproauaemhquld

e first dro en uptake
iU o BTG SR Lo (fbechitiovad trndira sbyema: te crude
feediplcakcte® DdihtHydPogea e a FRdt H @MWg@HﬁPtaHPE@lgﬁnbrpaﬁdﬁﬁ b bf Slecond

hydrogen uptake condition’is con to In %

hydppgm npake ondidon dee ﬁ@euydrogsm uppalmoummtmmeurgenffmm from the
ties, of

I .5, a ne,_or _nore praope
sec AR ng BSthat %%%ﬁag B\ rosradiptals o8 st Siirgen wptake
condlh&n sa9RE6NEYR IAR®ItH-vAIDE Bf RERRE TdddASta®brddl& HIxddEe from

feed. The invention also provides a nmethod of

decrgasing oslony 125 @nd eae pr mm:mrop@mnpof the {ungetmodlltccacluaEmgg by at most
s at ,a.firs

. [ more c
0iehiiGe LR Aot R e SRR g B THeine
t efhetimtedtion hido PFRAUGES Beth8d 8f p{BHQQH%ta rb(ﬂﬁclt L!:‘3?rﬁ)rlsmg

the crude _product, wherein the crud prod ct 1S
contpGting; arrpdsfead éVlﬁTtOYIZBJF@(HC catalysts als/@ﬁ,rsmempcramdefomow@d by

contZiRY P §32IRa Tl h RO p%%&?é total product that includes the crude

product, wherein the ¢rude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
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feed having a TAN of at |east 0.3; and controlling

\f@%(ﬁﬁ%ﬁ 939 condi tions such that the first Cont})@‘f&]ﬁ&)ﬂﬂuﬁ-ﬁs

enperature is at least 30 C | ower than the secon

AR T SRS U5 A B g o e s

cofnmdng tanfpesaine i3 ANeass 3asc dever tmmﬂhd sbt)bnﬁﬁiMaWﬁ@Qﬂaperature and
D66 5 The i nventiaon al so r0VI des a net hod

thy, FB%EIIG eretychbasa N i ghmest 90e/b¥?Eﬂ‘W§|“h the T éHrﬁfa& ¢rhde feed,
t d
WSS AR aslet i W ASRUOMERLE DS D Dbt ©

V\/ner’ﬂlenntfdnmonraMQJr@\hd)d;Lmhetlhsd af ploducielg mdﬁdﬂpﬁoaict 2rfprising:
101 MPa,, the crude feed having a TAN
COPB%EP& @ crnde ford Wit ore qraere rathisks ta PESIRRA t%mreﬁlect dhat includes
r f126
(heruge SRRt bt He 2HBe Brodtl i a i HF] nikAlR R 257CHAE 0101 MPa,
thocmde feedthaeingat BAN of ablﬁasﬁﬁlw e dudd febdh haviag acdlifur content of at

Tahl one or re 0 f _one or nore netal
e G 0P, s 5 SERur e SEh FERTVEE feaiAa oot ore Ras catalysts
colrfifisfidlone 3R thofOMlelall rérhd &AL BOK AP RN T BoS UE hhore

he crude produ has a TAN of nost
cotripeudsvf @he phmors mdmlsffemnl Cohman 6 bﬁtlrerRﬁimdm'Eahlmbr hastuzes

il 814 ol s SonHigns suCbane HE GHOB EATAN of at
mds? ML TaRE PREAS (ROGuddifbl andAR &dle pRodtet RSPt of 70-

ASTM Met hod D4294. The invention al So provi des a
13%’1 ¢fcbe ilfuscontant quhacmdmﬁed,pwhﬂduotTAE asrpy desénmgned by ASTM

de f | h t t
MEREBEEL B SRl B PREPE AT e b e 1
© pr odietinventien elisd pidvedes huskthdd Gi6dudise @ chidd prsbudd, ﬂuﬂfaﬁsmg
at 25 C and 0.101 MPa, the crude feed having a TAN of
copfactingagrude feed pith anewamoreesalisis imgwdume@,mqj@r%m that includes -
théjérugé proalgct ﬁ‘?ci‘ n elcrgﬁgg%d?%t i 9?1{1 Lrjre% G5 © Emé: 5. lilg? MPa,
east one e cata ys nprising

thmcrrudimfeed hmtlag s TiAMO of 42déasnt 1 ﬁthei:rttdla&'eé?ﬂﬁav@@g grebalnk eontent ofat .
rom

‘f or nor onpounds of n(fe gr nore netal s

fresifiés g ermpEorvdD egd, a5 atfsast et theeatalysts
°°‘?Pﬁa‘2é’ O O bR GaR | OO of b Pefed Tablenihe difor
compeurgs ofl end eradoretrhetals lfdeCpln.ludlﬁ:ebf thaPesodie iatilecor mixtures

O 25 130% of the re ue content of the
thelerironBto i OHAG AR Seh SRR RS R BEpIBGt PAGTIAN of a
md¥eoivadf IROFAN 3R the! SdeAH&], ARNEEMM prloBu@had & LES M@ty of 70-
ASTM Met hod D5307. The i'nvention also provides a

13Qfatof g residysr catait nthe cordedecds rodiwbereirc Ghpt issk derermined by

ASTRENRLo 0 &Y e Em Pt =5 Rirtind? bf ASTAT Mihc D307

prOlFH@InveMlﬁffﬂt rolides4 HRthoRloPPEucing Acrhilid] Giﬂé@n%ﬂ%
at 25 C and 0. 1cnopl MPa, 30 thegcrugggf eed hgﬂ\(l)l %g a N

COTHACUAR ﬂlcgaktfe@i &ﬂth ph@ﬂtmg@ecafaéﬁ@ thrawdtg:eat ty@bprednetdghat includes

the%q'u(f% &’{041‘@23 here1 cgosséﬁ u1g 8?'}%1 IS @detfﬂ]] MPa,

theRIdR fmttadvsngfar MNquau mas@ pfthé PRl g PGS, coaft of at
nor e co ounds of one or nore netals FromCo lum 6

or
leag 0. k prampef V&u? perzipmef conde feeds andoat leash ene of the gatglysts

corfi eI Mk 08 oS0 Syt Pabiel R Pl
corm$SUhMASZ00R/ P 42028 Bretals 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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nost 90% of the TAN of the crude feed, the crude
roduct has a V GO content of 70-130% of the VGO

WO 3Mi5963938f t he crude feed, and wherei n VGO corRGFUSI084/042653
as determ ned by ASTM Met hod D5307. The invention

moal Y% of thei TN of theetrhdeifeed, the ouide progluat hasucéGr adusit of 70-130%
d with,_one or nor

0 ont g ude f
of B2 VR0 3 801,01 FE e Terdh e hFBVED Sopient jsdisagined by
ASTReMEREIDPI@duct , wherein the crude product is a
liquid m xture at 25 C and 0.101 MPa, the crude feed
‘havi hginyentign @so provides g medha) ofgmoduring ®esitle preduot, cbxhpnsmg

cor M e i S e B e i o s B Bt
the Ealdle ®rodiRf) SviRiei IR Scra@PRUNSs Qilqﬁ?‘@em&rturg‘af & ‘@Eﬁ& §.101 MPa,
from Colutm .6 of the Periodic Tabl e, m Xt ur es

the erusle desd havings TAdtef at least BB yand apieasmmf theacaialﬁ/sls s otgainable

by: SPREGHAEe §iPngfiols St Pemerhimetfis S SoaS CoRBagicatble,
oneddr I REMPOENAE JTRhEVr RIBR: faetaf bl CHIGAA 6 d?ghépéﬁcﬁﬁé mqe or

condi tions such that the crude product has a TAN
mlxéqreﬁﬁ'@feogo%p@qdmng cHalYSbprecureon; ﬂmblé)rﬁ'ewrhethlalyst by heatmg the

d hod d d
cad R BCLAO B B2 PRI t1308 ol RoROTI B AR sl Fip

temperatudé betowes 00 layd t§ntl'cﬂlu§g" shi&ting chadifibnPaRy Wedt thd@hde
i ncludes _the crude uct, wherein the crude product

proquct hay 3 LaPbotatmast 80 étolese TABIMS the anie fred,  the crude
E ig%fxeggﬁ/érﬁ%g%ésp LPSS\%?!Q d mg{?ggtort; 0 Ré% ccr%e PrtOdg 4 §or{1pnsmg

contactisg a tdde dired \ahh b&a&t mom&amﬂystshe p?@dhﬁie)é&bﬁi prodpét thatlifcludes
Columm. 6 of the Periodic

the Sl Blodufo wheresy s culr RS I DG MKt 7 frk al & MPa,
the érﬁ@@fe@& |hHWﬂ 6 \Qgcogl‘f PP RNLR G cJakhe .8 U ﬂgbx’i: rtﬁescrud% feed
t her eof contro I Ng cont act i ng co t Nns suc

havingan Aﬂi@rmrlgdﬁ ab leadull, ahdist laast bse ofihe\camlysBicompTisbfg die or
the crude feed at 37.8

morg Retgl o Colpire #%ﬁgg?éﬁa%hla e APOTRIPOYndsf one or more

metal9 frdb800610hnt 8f APIPeAb&Y Ta¥leObr ﬁlhﬁm‘éﬁ ﬂ@'?e(ffeﬁ'gl co‘M}ﬁfIﬁ)' n
APl gravity is as determ ned by M Met h

conta¢fingAosdisions yuqhsthatsth@i etude pmdeldt Iw aASWsmahms Exz@ﬁgt most 90%
of tf ik A R FPR M. SET e e Groaot BB At favity

of 7WIB®%Qﬂ@h63APIT§1Fa$zt9 af tlesice ﬁeé’d RifdAiA A gtr&hf:y isBE a&eﬁﬁmed by
hat includes the crude product wherein the crude

ASTM dirikbad PE8R, lang wisgoshyxs ay detamingd by A5TN M@nocwpaﬁ@
thgpg fr%gtl(gl'?ag? Ef’o aan‘n;liﬁl\c!l OI ;H'g&uclé{{el ga ‘;’tcggl’gt%’r%cﬁagg comprlsin g:

one or nore
contaainglaystidecfong midi dig df@ﬂﬁé’ batmlyst@ 'ﬂ@pﬂfduﬁ@ﬁ €t dt ﬂd‘cludes
or mixtures 30 thereof; and an additi onal

adi
the cUfleTOICt, Whrapisithe (e RERdiet io AdiuidhmaNtysstal 85 R 401 M,

the AR 180 MRIe TP lF O i B0 S A S R R B o

leastane ca:tamsw @irhprisincentadivin, dge 60 tdRgodS Bf VAR UM ®r mixtures
uct has a TAN of at nobst 90% of the TAN of

therePl&é’“g r’iaaa itigag cajghustovherainthe additionsd catplystasenprisgs ey more
Colu%tdjﬁxgtag? 91416 01]1910}%(%0%9[3%%956&9&% Cl%l—ore %%qumn% q513, or

combinations thereof;, and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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detergined A

The invention also provides a nethod of producing a

crude product; conprising: contacting a crude feed
W\ﬂ:tol*”@ﬁgbor nmore catal ysts to produce a total RffBHSRP4042653

that__includes . the crude pro u;t, wherein the crude

pr odiltetinyentign ajsq preyidss,amethod of producing a cprdeprodyol, comprising:

. f : .

cofBUILE o A5 AR it R e 3h pLRn g ol gt thatinludes
thecante ptdduag wheneirathe cnde pesdiict is arigjudimix tileadt 25 RE and Odi®1 MPa,

r.oduc as.a TAN of at nos 90%.0f .t he TAN of the )
anf it e b quofwﬁAkaftsO- i@ea@iaa%mﬁ%esﬁyd% ¢ contacting;
and/gh lingétﬁﬁacti-ﬁg CohdlY %pst SuBh ik B RERVH 85t BadBTAN 04t most

produci ng a crude product, conprising: contacting a
90ts oftthe Tad o fiiht loruale decd; wireren TANak us etetminpd byl ASEM Method

tal product that includes 10 the crude product, '

Défferein the crude product is a liquid mxture at 25 C

and e }e : 5SS Nna TANe Plodd

0.1, gnd gﬁ?gi{%??ogﬁ&ggg?né; he %ﬂz;bt}gl '_\E}g‘t‘gga c%?fosi %t@k&ﬁﬁhsmg
contacting aicmdeo feed ovithre er aengpcatalysts &F podneeda tomgl poduct that includes

i R bR B PBi GRBLAERL P2 G and 101 MPa

the @asd =28 Qa\gm% AMAN BEarG&Adfle. 1, RIOM WSt ASorahd AhhI9Ets @bmprising
nmost 90% of The TAN of the crude feed, wherein"TAN i s

vangpsliumg, ehetas mmire eempyundsTivaviativon oDeexturekithereely emd tanirolling

| so proyides a t hod of..produci ng a ¢r,ud uct,
cofpdeoiioRe sih i B ehnBtf Riehldn AUt 45 St the orude
prodatehag 3t BAMNQf Bf 865t00%oft thé TANPOEY ¢tude Hadd, WhelteUdEAN is as
:the crude_lproduct wherein the crude product is a
M MethodB6&. and 0.101 MPa, the crude feed

~hav gﬁg‘i exi%\ﬁ fﬂg? gtitor\{gﬁgg&ne%ojd’cpfiﬁgdtﬁ% 'agg}%ﬁ%gﬁé%uaf c&nHSrising:

cat yStS conpr vahadl um on

- contadTip@uindadofeed svith dintl BT mofe ¢Btatysis RSprotedeantbtal prodvttthigncludes
., agas conprising a hgﬁo/lro en  source during contacti n8
"-thetwjegagdwqtow%@n FHERPIRERCLiing HauigimisBET 81l Hatnd & 101 MPa,

the CPYH BEq fl:ﬂmtlé;% glfq'trsf’é{‘f Aleaki® }],Cz{n}%(%? 1k : 0‘?32& &ﬁn%ﬁ?&&h@gﬁng

cont act | ng c | ONns SucC at the cru pro uct
varadiiN cof oamonosimBtdobf tanediimiNoomitthes tharekd; proedling a gas

wher.ein, TAN i s as det.erm ned. by ASTM_Met hod D664. .25
corgrising & Bydrogen squtcs duFige Comtactinghergay AgH BRIy ifgd 4n 2

dir&dtieH ShR L OBURler tEMERIOWSHMBE cruB® MedChdd WbntroAlngdSnta88Rk conditions
with one or nore catalysts to produce a total product

suchhbat thewrhdelprodudtthes s Tddeohatanst PO%feheTAN dfehe cude feed,
ro 1S i qui ] t and 0. 101 MPa,
wh rﬁgldlg‘%ﬂdéaﬁ@%ﬂ"ﬂ%ﬁg‘%g%ﬁﬁ%ﬁq&crude feed, a total
Ni NfFeein6eitt @Ml sofroviled £a8thol 0P ¥ cing adiBde Rbdh@a®mprising:

one of the catalysts conprising vanadium one or nore
congastpe arsasiedtedwith anaen mede cgtal ypisdomrednee pdetabprodugidhat hrecludes

[ al ys Vi n ore.si.-ze.di st ri-RQutdi 0
e YR PO PRIl s BT Byt By g ol 5336 0101 e,
the Audt fedd havehgt pértaashion gruae fishd! & sl 19ieiFe cohht 6 16600002
product has a total NN Fe content of at nost 90% of

grampat \gasy e of dhe eataly s comprising yaradiugs @ne aharoed epmpayngeof

e TIRER A T
witiph eddiiaspote BiRINBRE 0Pleafl 180 UG 1aAG cantedIHAE cAH@M MG tconditions such

conpri si ng; .
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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15

contacting a crude feed wth one or nore catal ysts to
produce a total product that includes the crude
woRoEs8935Wherei n t he crude product is a |iqui dPOTXB2008/042653
at 25 C and 0.101 MPa, at |east one of the catal ysts
conflhesavegtivm alsd pmwdasmenﬂho«iof prodocipg aresdegfroduct, comprising:

adi m xtures there the ¢crude feed
consBaE ThaS et v S e St Probet & Seshl phdugs that includes
the@ie profS@ NvEerdfi (HS cridl r&fucmraquf&.drﬁhmfe zﬁQerh: é}ﬁt@im MPa,

salts of one or nore organic acids, m xt ur

at lt:am IOBchf tharcdtai)tss ompusirgeedatia, 0ge opmoregwcrmpmmds ofideadium, or
t of ., .alkali netal

t al
migRS th feste MR FGRaeed ComRFgs She Qempis Ukalbiigh ltsafiogs or more
e I
ol a8 o IR ARG 09 SR
mixtoresémredfDamnd thalckudeifeedchaving, zpnnlglahrkeﬂ drude fead tatoted tahtent of

ek} e A ATkt PRt e Pt it aF REBAP IR AT [ 00001
grah{k ARt éﬂnn%ﬂhﬂgscdﬁfacﬁﬁ? @t'%ditlé’tfé Steh bt tHetBude H88udi@Rlla total content

wher ei n cont ent of metal, and al kali ne-earth
of atksalametal, rand@il@llmsﬁamls n’@tal igrthamictal aalisct organieecdsofasanost 90%

or AT R A e R, S B e i

the@BRfedBid, Reheteif E:ékii@ntfc&‘%ﬂ(aw th&taDBAd QlkaliRe-Barfitinelay Sh tekd] salts of
produce a tot al¢dproduct that includes the crude

orgpris @gids Is daiemined bhASTMilEetndoiZ8.i s a | i quid nixt ur e
t 0 th d f eed
gr ﬁg? é‘ivgﬂ‘ga 1 nértogrd%s a etheocfg &{gducﬁg%?oﬁgﬁa'z@dﬁjcg comprlsmg
condaxttidlg a coutde feed withlofe at lakd BRal9as tdpfsdhed a ﬁn@iltpﬁfodlfct ﬂme mcludes
or nore orgam ¢ acids, or mxtures thereof, the

the cails ArRedichgvheip thyr endoprodretds adigaid mixtergeh RS & c@ﬁpérﬁt 101 MPa, ..

~ the Qﬁldﬁlfg@i donisie oM} aﬁt!)rlé%i eas%ﬂg%gglg%ﬁ%me' J}gﬁ'ﬁ& gjclds one

20

25

30

ts of organic aci grans,
or ratrelafiadine-@arph afetd] Balts c&fa:tnaldysﬁcﬁe bAganitacidsp of miguke thereof the

istribution with di.a pore dianeter_ip a
cru%. B bgvne. 1 gm)og rugy fasdat (9tal.£opteabol akall metal Gindalkaline-
earfAYARET irPheRPEAS of Br%aﬂﬁ: a{?:?dseofsa't ?é:é tdO 8¢ CP %#51'119 Mnd3Y Va6t one of the

a pore dianeter within 45 A of por e
cataly siresvang a pbﬂ@rseaerdlspnbmm with dmetdlaxbpnrt: diemeger ing range from 90 A

t n T d D4282: and. contr ol
o I3 Y O S oD bt paes WL bY@ sids erytion having
a pdi8giatnect&@tvthif AR ALHE the medidtAddre TRinftter, #bkein pore size distribution is
al kaline-earth netal, in netal salts of organic acids

as défenatneﬁr@s'tA@B%Mﬂhpﬁ 42871 a1t coprolingajontagtin@bondatiens such that

the GyiiE WG Ol ol T s B End it ofiaf T ol s
of oRgrhicBddidy dm mo@ﬁ909|'d offeicadontdn ofM &Mk ali nfedd]! sndoflkAm@aAth metal, in
acids is as determ ned by ASTM Met hod D1318. The

metplaakis of engaric asidp Pﬁme@élsdeafeﬁ%t\hmelofcopiew@fcﬁlh@l wetahuad alkaline-
car LR SR 8 D A RUACRI G, 6 KA SR e

i NCThedeeentibhalseprsiadsy Deldtod ofpRIRchgtd\Gudd Gu:ﬁr&ﬁgﬁr‘ism -
is.aliquid mxture at 25 Ca\ryg 0. 101 MPa, M?’he crude &

conlpgling herinéeedyeth epesen mre@@@ébesta‘ teetoduseadetal pradogythet includes

f Q and_at
the GRBE Bidtiuch wRbich R Lot na s i B0 RS hiAst Romnd e Mpe,
the audmfébahaﬂﬂg,q)er diairet efude feed, & BRGNS VER R@tet bPat 18R 6.00002
with at |east 60%of the total nunber of pores in 12

granypand) piteers 903 8f the TriabzB0WN DVEBTe sizhdlibution with a median pore
dxanﬁjejt tlﬁ 'a%ﬂoéreofp%‘ﬁ @Wﬁ?g) PSOORr@ltH 'a?gggteé’()”/vmo% tlille Qotﬁpnﬁngefr otfggres in

12
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wherein pore size distribution is as determ ned by
ASTM Met hod D4282; and controlling contacting
WEA96381s such that the crude product has a tREEDS2004/042653
Ni / VI Fe content of at mobst 90% of the N /V/Fe content
thsfporehsize digibutier aving a peterdiangtey withiagty & of thegmedian pore diameter,
ter Y/ IA. al so .
w%grg{n ﬁargﬁf%% s?lﬁ Lﬁi%-ll;m %éf%ﬁ%l% fé? ugﬂ’l{g{rh\égrﬁ%ﬁa he controlling

cARing SoAditionCaidh AL tidradeprodect haes tomltNi/ /e cehtefiPsBat most
catal ysts to produce a total product_that includes
9@%@f she ¥V firegpatant ofwhe £aidg Teade WhereieNE ¥ dth cantsnt issas determined
b*A@%WM@t%%cfbsﬂﬂf 25 C and 0.101 MPa, the crude feed
ota

ng a content of alkali netals, and

al kaThemvesddmalsepraliles b hetRidalf piéﬂlﬁ:ﬁigtascroﬂe p:rogam €omprising:
acids of at |east 0.00001 grans per gram of crud

cqniacting arcrpdefeed with ope er meen et xitstopIodycg adolsh p@dgptztbat includes

thsRidk PR el o, OGS SRARR1Sa B iRhSle 250C B2E6.101 MPa
the @hale\fedd ]Iimg?to}tdsl e??tgirinte)é?:llﬁaﬁn rd¢6tslg¥ mitalhwikamf-eaﬂhmdtas i metal |
s ggf grrgag&%%ﬁ%sneqﬂg% least 8N9AB 1 Beagsrer grasn a‘re fﬁg‘? greatéfraét one the

ce{t;ﬂ_g %\J;H%H 8§reos§zetcn BaSdnOSie a bl poPd %{%fé{ell‘ bf 2t h]:ﬁst 180 A, as

contro |ng contacti ng con It1ons suc

detératingdiey ASTNEMetiadd422aandathe ottalyst lmntmht pofe sidekdibtribution
[ts o

metal, and al kalin a
cBy e T 0B mels rom Colbmtit hhBTRsf TRRle e ime
cofiodhds 8 \hedirtRdr ARAR/EbR CBLAN 6 dMhEPERdiS ThBIS, Rimixtures
organic acids 1in the crude feed, wherein content of
thetekf land pettadiling cehtadting Icpndtiews suph thet gie, cride protiadt haga tatal

- coBieaPABYS Rl Sl S Plalal mtey SR bt peidsof at most

9(9% flthei Bgtent 6 AIRDT MEQAHUAA alkaRMIPEArE Mekal, it ARtaR 641 oRganic acids
crude feed with one.or nore cat al ysts to produce a

inttlag ernde Fesduwhereinamonientofiadkali mewb apd atkelips-earticmetal, in metal salts

oﬁ’éf?girgé Q%QJ“%&E Bé‘t@%z%é’gﬂ%sfg@ é\%ﬂll&cﬂﬂll?lﬁn xture at 25 C

e Cr conprising one or nore

al kdlte ieéralonSddot odliesan@ethiod ﬁﬁpﬁ;duaggalcmaqud&;ct Ctlﬁ)ﬁ]prlsmg
or nore al kal i ne- earth metal salts of one or

coptagung & caide decd with ansq@rures cplbisksdp predige 5 ¢otehrogi) et includes
|
th{:) ?ﬁgf ngi\ﬂu@%&hgﬁgn ﬂ{e%gl 3 plg&fdw% A1 Hﬂxth%ta Sgsl‘bg%n@fﬂ |01 MPa,

I ne-
the; alutls fapid corrgmlnmg oae ot mood alksli ineaﬁ tal& 006 br gro&.nm',gamt acids, one

| east t he tal.ysts havin qQre Siz

or 8t PG Ioe ST haPeH! St 5 @GPRROTIBEE QIPAME LA, OF MiF ures dhgreof, and
thgégd@feeﬁshavi‘#@t ﬁé'r?ré}ﬁ df BudAREY Mkl ant@ﬂt?&%lkﬂngettaﬁeand alkaline-

cat al yst havin pore size distribution onpr i si ng
eaghenetals rmmetahmltam ofgaoim aCuls u)rﬁat lgazy0.G0RG} E'e:msodn least one of the

cop i e e B ERETBEPD OO E: TADFR PoGHSEL Tl eoot 230 A, as
delehpiRaby R0rhMaaeihbe DanRg 48 @K@&a&él?ﬂ haéin 'atld()?@§z§‘@|1§ﬂlbutlon
that thé crude product has a tota content of al

comptiging caadr alckametaé-feem Coluyren Alof therPemet izl Tabéd, ope of more

id f at % t f | k
cofpPafts SrRRe 57 pdrs Mewlem Coliar b of e K RRoaid, of miftutes
th@é@%&c&%‘oﬂ&g%n\é@u@@ﬁﬁﬂﬁ%@ 35PEH d%§8%é/p@éd%@5§as a! 1Btal

the crude fee wherein content of alkali netal, and
conteRizdfiatkaligneteh andalkhline-earthenettl, fantl saits of pwmccacadfsl o gt most

90% ofthe gc?rtxt&rt rgf gﬁgli%&tﬁ?;r §1,r},% deagﬁ é%al in metal salts of organic acids
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The invention al so provides a nethod of producing a
crude product, conprising: contacting a crude feed
WaRaR063985 or nore catal ysts to produce a total ROTOURPOS4/042653
that includes 5 the crude product, wherein the crude
in the odide fedds wherdeirfitontentoR Alita e midkal 2ndGlR&l6heCeatB Ind¥ha in b salts
crude fce{ed having.a total N N Fe content of at | east

of g52erp a%dy IsasdietrmigedbeATEY MgthathDN3 18 ude feed, at
| ea .
di Sﬂn? @luﬁ)tgfnn %/{n&t? 5¢hdal Xye%wrﬂggdﬁ né% g?uﬁgi:?odtuc I Sqmprising;
conkRfind\a casledetdwith nael obmd&&ﬂt&l%ﬁ twoproddeS2tota I}ﬂodd&ethat includes
cat al y %haw ng a pore size distribution co

rhde produst. wheesia the srudmprodpeiine Hapd mpctangat °C aaqig 101 MPa,
the f}.gllem?%eo a Hﬁ?drlt 1}3\@/?%2?”15}%13; cﬁﬁﬁ_&%ﬁt @ ()0(5@r nﬁmgg toﬂs\ﬁ’fWF e per

gramhdrcaafe; fean @t zasttonelof tlmgpammsam\mma porwbliel distsibstimihwith a
duct . has, a tot Ni / V/ Fe content of

medifis pore Aot 2 HEoh 30 Aasclstraneddry ASIM Methpd 9AL82. and the
1
Ca%?os.lﬁ%hl éM'é: ﬁzéj{ﬁgttri%ﬂﬁ Y §orﬂ]?%ssﬁ% géggpﬁﬁgﬁ%géﬁ MNRENRMR 6 of

I hvention ar
the Bemujc Tableaomer ardmrprcod]poundscnfrme ios mge melds fromt Gelumng of the
wi th one or nore catalysts to produce
Perioii] S5 o8 TSt bl Aol g fagring cgpdhiipns such that the

cmambs.m hBE‘E uﬁamwme%ﬂfem bfSat Bndst 90V of The NiNFF@Lordent 6f the

. MPa, the crude feed conprising one or nore

cmdﬂ ﬂcadl |the¢laINlé\é/lFb sonténtdmes dctetmnned by JB8TM Methdd D530&
or r.e alka ne-earnth nme of one  or re .
or oL B a1sbGro iy 4 o o8 Pisic e foorags Bredupieeqmprising:

conta3iih %151 chide Q@s’ﬂ' wiRIPBhES mo&%t%}s@ﬁoq:fro&ﬁéé%ofﬁ Eﬂ)du@l‘ that includes
al k metal, and al kaline 20 earth netal, in netal

the emyfle gragiucto mharein thaerutle pypdust is zhgnid enigboeat 2y end @d 01 MPa,

of. t he cat al ore size
the 508 Vel Bt 57 e 2 R sl Bl I i acids. one
or nftfde AlkaHge-cate! BEn M df¥ndSTMoMsiaasic BERR 2or lﬂﬁﬁlrkbﬁlereof the
cat al I3]/st havi ng the pore size distribution

crudedeed haang s tid FanteBh Pengramyficragesierdrofaladl rygt@l ami alkaline-
eartﬁ’mnﬂgﬁ,ém%égﬁsai@ opo%aﬁ% %Erq%lg aF at 1@%4t YastenY gmn‘?s!“ ?1‘( st DAL ©F the

enum conpoun ul at ed as wei
catabystsyHasimgunpore Size distrbutionesith Hrediah posndianetr b hi leag 90 A, as

s SRR T P i s BB R i
has Eff‘dtﬁ'mol hBddRhPo p&agfan?rétggzﬁé@satﬁgbﬂfi g?qlﬁ%rmrgqéb 9 %s of:

of the content 0 earth
molyteteaiin, pre oranate mcailyb@rmfn aymgpmninds, catdudiged a5 weightofudelybdenum,

or s hRala i Careime semartia pon B ush N g redesgoguet has a
totall dnaSit Qﬁﬁl@élﬂh‘ié?ﬂ@i Y afafide Ve ﬁﬁteﬁ) l;i%&al 3fts dPBrganic acids of at

i nvention al so provides a net hod produci ng a crude
mOSb‘—PQ%i @€ the cootept pEilkayi met&b,mnd@dkalu@e-aanh unkalf medetal saits ofierganic

sciof n PR e T Vi i ot G Bkl matel e e il dy el

saltslo‘-’fo?a!nicﬂéﬂl&% i§laX Hate@nidbd 8%@1&@@4%&%1%’9 the crude
having TAN of at | east 0.3 and the crude feed

ha¥hfi gwepbtpn glsaproyides mumiethod e%wpdaclngtaatlrudﬂ prdiues, Comprlsmg
| east, on

nt ent of ast 0.0000 rans
con EPEARPE 30 1 e a7 P06 56 S0 B e RS ) S rcludes
the cRudRQirBd it 26h&kinlihd Bbé BRoANEL B 23igiRAMPIURCS ©5 dcadﬁat(ﬁrm MPa,
of at least 90 A as deterni ned by ASTM Met hod - D42

the caifle feerbhavanmTHdt oftedldanig0.3 and thel crodd feled drvimmg cpantgean | of crude
feed PEGLINERYRL content of at least 0.00002 grams, at least one of the catalysts having

14
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catal yst, from0.0001 grans to 0.3 grans of.

I enum one or nore conpounds of nol ybden .
@F%ﬂaﬁg‘?& as wei ght of nol ybdenum or ni xturegglrmsmo‘”o“z“-"

atptﬂ?ér €2 disBdti &P With Al hddigh 1§br9 gﬁﬁrﬁ%ﬂd’f @t E@ﬁd}‘()tf!u Oc'ﬁ%e %Ened by
that the crude product has AN of at nost t he

AR dMethechB4282;cad theadtalyst hmheg 2 tcz}@llenplwbdmn tnxsem per gram of
to cont ent .qf at st ,90% of the

ct@lBl by O SE s 0 Pesetihs R BleL eIy BB erstiptsompgunds of
nibdytdieheh Mealafatby ad\wdivht dbh Dggde%ﬁp &r niWrebARrb ST, A% controlling
determ ned by ASTM Met hod 44. The invention al so
Cmtwm@@gnd\mnm mb tbﬁt ther audepraduet bos adéhppbanrmost 90% of the TAN of

SRR T 8 MR S e

Nlm@a&ﬁemb&!ﬁaﬁrﬂ@b‘e&@a Qiéedin NMVBFE LontbhiEs 64 dl&mih ASTM
isaliquid mxture at 25 C and 0.101 MPa, the crude

Maghad 2 smscmél\bmswtemnedw%&ﬂwmrmd@éﬁs of one

or e. or anl aci ds, one al kal i

oL anhEiRER Ssfgrokiien 8 Hm ot B e ARE bRt pomprising
céhigntiagh,cradicfeed Reth@ne dEmbreshidlfsts Rpradicet 2ot ridaBi that includes
thfg:né%r am of crude feed, of alkali netal, and al kali ne

mredupstveerein thayeruds produatds dHqeidgariue at24C a1d 01 MPa,
Ca?gcfe 00909901}: s%@é?e’ qul?&l‘)&‘ %}kall ?1?8%&1 sgﬁgoﬁé at{}gn?rre 81r'ﬁamc acids, one

oﬁ@bnma&neieaﬁh endtig rsalmbfmn%b hﬁn‘e a@enmracndmzenmm@me%f and
nmpre netals from Col umn of t he Peri odi

th?gm%g%eeg{ haying 3,10 contpRls ReTETaR O C{‘-E*F etk obplkalh p};:tal and alkaline-
R

o5, A CSAMTY ol IR 00D 0 By B8Py o of e

cabilyﬁhemﬁpnsmgll(a) Jdreeldr enore mendlx frumeSol 2 thntéhefi tho Periodie Tabla, one or

mrefBrioud oond or ikt et 1o QBB oSS REFPLT R mixures

tHeRDE ARE (b AR Ghdrt REISHER @&afhnhb%f@ﬁ%d@wﬁéwé ohesr more
a total content of alkali netal, and al kali ne-earth

camepoands ¢fonestrahors anetals GbmdrgJumnd OadithisPeriodic Tabtegr ngignses

L o
rah omVWl@le)l Bncﬁ@d’ﬁtl%lmnngon&bﬁﬁ% borﬁﬁ@ﬂicﬁis suéithat the crude product has a
al kal i ne-earth netal, in meta 25 salts of organic

tofab Fensentof atkalj antalpgnsbalkalipemrrtivimasalhpomesabsaits of prganic acids of at
f
bS89 410 B30I ON15510, 5 1001 Tea A D CENTE rparic

aomds indicecradd ﬁle&' Sviseréin cpnteiugalialitméal, apd slitulie-¢dtdtmetal, in metal
Sa’%oégdes the crude product, wherein the crude product

earigpeidpisasdeerained by ASHY Method DNBAS- the crude
f t
oAt BEnGapt el hy Sl Ao
coInEaalsmg mmdefeddhe:tltatteadvryﬁdsm cemalyptsits @soduca) taaleproduatiitae includes

from Colum 6 e Periodic . Tabl e,
th%r.u € e&%&bw&gmﬁ thSﬁE’dGrPr?FE’FEISﬁéltC&‘l“I%'T’F’F‘Bﬁ a1 35 - 1o MPa,

tht BRdPRES (P:q{zl‘ﬁlg-sgqgia?leqr/’Fc{T&cfrfr%éﬁggfsattlgﬁa 9@@00?%%{115: t&g\ﬁl ZFe per

or nore neta rom u eri
gramef onudeteed, smhpdensdsneod! tbneatalysisos@prigtsalad ofie onmore metals

Col u f the Perllglc Tabl e, or m x resthereof
QBGRB8 OhHIEE P TH00H ORSanOies BSOS GBe A gHore metals from
Cdr&hh @%@ Q4P QAAASPab] 93'1’ Hmuijeg tﬁ@&ﬂ{ a d;p%bg Q)B@Bf ﬁ?héélﬁ@ta@ from

metal is in a range fromlto 10; an ntro
Caomt 46 of thg Reoiedict Tabies osaichmbeatonripoendy efttenepr odue mekds from

Co?ur%r? t1 8 Iof %e/P%/rlggiccloa%Ee o;t' m?pztm%g thrgr)eof wherein a molar ratio of total
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90% of the Ni/V/IFe content of the crude feed, wherein

Ni /V/Fe content is as determined by ASTM Met hod
WPBIEH63BSThe i nvention al so provides a nethod BET/US2004/042653

produci ng a crude product, conprising: contacting a
Colymud Ofmesy tojtathl @wiener mﬁabxsoaaahr;@tfmmd tprl6parekcamtrolling

ol B g b GRS ot o
9086k the MOV /MPBontedtHE e éiﬂ&‘e fe28 A FQRBRIN PV G c%Hﬁ‘:ngs adQkfermined

al kali nmetal salts of one or nore organic acl one

by ST Methpd BI5768- earth netal salts of one or nore
the 10, crude feed

f
e s T ABHOT R prVi s R A B RdicibaR Eisuhiucsrcomprising:

cofthdtitg a drRl@feed ith RHekstmdle taBBistsho ke aitStalBrbdhet that includ
salts of organic acids of at Ip'vreast 556%0%81 gl?%r%s “and noudes

therqredeopredunt, wherein thecaidg @r@iucbmrhcpndqgnxtgm) ata5f°crmd 0.101 MPa,
he .first catal yst. ramof first

e 8] corhpigihg bioooRof A eH) e Fne O RBHShrent 3tids, one

or fetdlBalineQsirtbGhetilsafts 6f oﬁeh& rﬁ’@fﬁ:'o?gﬁr&c Jél@i ®r m&ﬂi‘x@es%ereof the

nore conpounds of one or nore netals from Col um
crugde feeddiayingi pergapnof cngiederds atetaleepntent wéalghh zru:nalm@alkalme-

¢=:ar91r mgiaﬁ(tnlx‘ Fn%? tsﬁ? oefoor ampgmése%f ag }?ﬁf (gpgg(gla gﬂd t?nf/ gpe or more

cond

cataiiystls eamt)nﬂngﬂa}]ﬁ ﬁfﬁ clalysQrie: frst €avdl9stmavRlgS perl dr@Mof first catalyst,
mn 6 of the Periodic Table, one or nore conpounds

fr°’6‘f0 @%‘ tg,0-Qfperamyettapae ermare raprlsitons Colummé orﬁéhq Regjogdic Table,
oneTﬂ% fc‘éﬂgﬁgﬁc?st cﬁ%m@% }q%rgﬁlteta‘f{ fr t@AIUm%rS @tﬁé %%’d:c Table

control I'Tng con condi t1ons
caltilated ’ah'efexghudhnptahdm oiixTuees thez*c@l(, ahd ggmt ﬁﬁéncb&fatﬂbé(@ﬂhb second

taﬁ gﬁ and al allﬁg eaglth metal, in netal salts of
cata]ys] By I8 AT $EAB T s3CoRg Satakyshpbleast P02 grams ofitonsror srorg metals
froMBtAmn %rlﬂ‘tﬁé FHidHETERE Ldhe Rore cbx\%ﬁgﬂcﬁlof%ﬂé B?m%t‘e > metals from

organic acids in the cru erei n content
Colamied} of thePatlelarTablal kdd:ulated eawbtghnef mktal,ion mietuats therded and

con%fg%%%l?hgtl? 1% sga%g\ &aﬁﬁggng%?g%%%E%ﬂomem of alkali

metal, add ﬁlkﬁﬂn@eéﬁﬂ"ﬂgtap R eHeed] ’sal?soé'fﬂfr%zﬁil@ Qcids 815a1919(5‘§t 3634 S%he
a crude feed with one or nore catal ysts to produce a

- coniegt af allsglbmgal, amldaaﬂkalmmeaabmetalne mertaulomltp pboigenic acids in the crude

d t
feed MY GO B B PRl PP g Bl S e
ac;cahkadaietmlﬂédlsjahsswmeemﬂ}gmrmre organi ¢ acids, one
or re al kaline-earth netal salts of one or nore

or gHifiIBvekion &lsogrovigs amethodind peczﬂucmcgraecmécr m@éu¢teeanprxs1ng
j r al_ _content
confh9enB8 Gl 7 HOR 5288 4500) Lo e
the salit prodﬁctomgmmctlﬁ(tmt& pebdwtt id £H4§de GhiRRPO: 20 EWEnd @DG MPa,
F at one of the catalysts having, per gram of
the ?!HE‘% egd compFIsing £8¢ D W@malbalaﬁwéﬁaltswfe)r@ror AiYTe ofgenis asids, one
[ e. or
o O el <8555 LR TR BB et e
crucﬁe%étctimhvmg'[@bd gramodf] ccudcofeed] aastaledrgéit dffalldiﬂitrﬂétal giid alkaline-
res thereof; and controlling contacting
earﬂ& Eﬂ?&ﬁ 11 pedalsalinot organic peids af ﬁ@&%ﬂtg OE’BQI: eram é'@d gtylegsh ope of the

(k-Tor SNy 2623
T R T
Colwom6 efithedferimdical dbleyehalbr n‘@?&iccah]b’cﬁinﬂﬁl ef 01%(51{ Rofehé&hls fidin
nmet al shal S. qf r?ani c acids of at nost 90% of the
Colm? 8kt ed;ferlgawafqb Srelqplated as weight of metal, or mixtures thereof; and

controlling contacting conditions such that liquid hourly space velocity in a contacting
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and al kaline-earth netal, in netal salts of organic

[ [ he crude feed, wherein content of alkall _
‘ﬁétzgq%‘,%%’ﬁ al kaline-earth netal, in netal sal tgl&g{lﬁszoom-tzﬁas

or gani c i.ds i.s as determned b 5 AST t hod .
B ven LR ot e nEh B P60 (Rl nfeat plalkalt metal, and alkaline-
eREIPARIL, 1A niktd] 'sHIECo U PAHIE hoid S MR Mokt D8%% of S doRtdnt BYalRali metal,
crude feed with one or nore catalysts to produce a

andalisplingreraionetaly in mctat balid of orgahis asidsde ther audecfeed, wherein content
rein the .crude product .i.s a liqguid.mxture.at 25 .

oGRS, e A e Bl ko o8 bt s Sl bRl g Belemined by

AsTueidiesibiygotal Ni/V/Fe content of at |east

0.00002 10 granms, at |east one of the catal ysts has,
per dhainventieraalse providear meghosk of prodcing aemwdoprodyste comprising:

g5 S R TR Ay AR i gt

theferideeprB@idt Ostetei A Gud€ploaiidias 8 tiqaid MRingbht DY °OBidb.101 MPa,
or mxtures_ thereof; and controlling contactin

the ilefeshiaving et gram aficquleclondb rioipl BNEES catestiof 9t least 00002
o A} el Wi PR et Pebpra i talefor 2 458 GHOL tihos of: one or

mbkdNhERlscfesth @olurt 6 ol theerideicl Rk, onbor Miofe ddnmiidu@ds of one or more
content is as determ ned a,%iqASTM Met hod D5708. The
metalscdiem §rpluna § of thaFremodical abls, alguigtedss yeright of metaly ergaixtures

BB 5 coR PR g ARG AR ufi RGPS Pl Ry e
cdnteeking ésne isleectuly apd detartide pvodnaibas b hetald¥iid&F eproatkncyf at most

o S Bl B e e S e Vg rmin

b RARTRNMeR{odabsFogast 0.0001 grams of oxygen, and a _
sul fur content of at |east 0.0001 granms of sulfur, and

at | Basinvernwndfisotfrevidend mkethotlof porucingi agudmmoductameprising:

tals from.Col] u 6 of the riodi ¢ Tabl ne .or .
cofeEng 3 s el U SR SUPOTRGAI T Grrod Rt m bl RS it inoludes
thé BRIAEPrdREL, WhiADh the cPhdePridubh 85a ligili8 heQfure A3 °C and 0.101 MPa,

controlling contacting conditions such that the crude

thp epya éeedius ingnpengyere o oaide derdear oxygeatconisnt ofgndeast 0.00d grams

B L L X P

cacdyt Ledmpsitgh@hedr e htds froMel SlumnBy8e Peadit @able] Gne or
as determ ned by -ASTM Met hod E385, and sul fur content

morg compaBRds HHionear myre meteh fiarm Sodumn oo thetpraiodin, Bahle,on mixtures
L0 088 BRI 100 Bl PERLIEL U8 B USRAAINEL o o

conentoftanadsy 80% df thephodent eoraerit@lf e grudelfeed, dndahe crude product has
wherej n the crude product

i ncl ud h d duct
a 51!1125353911?%&03 W30 tred the ST eontpel of thoarupfeed vheregyarygen
coh@RisRaUkREnink Wsarg(n eé%%d@?ﬁii%ﬁ&jstgﬁu tc%@lﬂi i%l'l?ry/dgt%mﬁned by

b
content of at [ east grans, a su
ASTvitMethodD43P4.1 east 0. 0001 grans of sulfur, and at

| ea one of the catal yst oppri si.ng one, or re ..

met IS FYOHPEAISA R VEIGS ‘P?{EO‘?cDQEFTSQP“dn%BFUé’F PERMIChcOqprising:

Me#0P(A83%3a vh %@é Qs i
coone r nore rrgtvgﬁ;yr,fé?%m I uﬁﬁéé ‘%mﬂﬁégg?r% @3@?@']&%“ includes
theTabdeprodnctpwkeraimethe ctude pecsfurt iandiquahini:aldeian@s °C and 0.101 MPa,
thegcq{ll e? %teh Ipxgvigg,np%lr Fgll'a(r)nngf &u ehfe%cr!],ae} tot(ar!]‘fa\li)":\yf’lli1 g (30 ttrer?tdo %tt 162380.00002
grams, and a suifur 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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Ni NV Fe content of at nobst 90% of the Ni N Fe content of
the crude feed, and the crude product has a sul fur
WO 35083938f 70- 130% of the sul fur content of thRCTUEZE4/042653

feed, wherein 5 NN Fe content is as determ ned by
MORSTNNMIGS af oE7@anomndetalsiffam Cobmbm Gtof tie Pesiodic Table, or mixtures

e K e T MG TR IE S
Ni/AVUFPErEMBF at GOKIODCS bhe NifY e ohRECofMhE BraB ?Téar ahPiR crude

cat al ysts to produce a total product that includes
proguet has ggalfpy esatant of Wréﬁ@%mftth@ﬂdﬁmaentpnmfuhe ciuge deed, wherein

Nt & haftie g R8T welind Biiamaind A sgnitaris a

detaimﬂwsywsmmtﬁ&dpmwne or nore al kaline-earth
nmetal salts of one or nore organic acids, or m xtures

t heTbomventinn alsy prowides e dodtbad ofeproguesingya amde pradust@omprising:

corfiy St By R B e b B e

the kafletpréi 0 Ghkraln m%mwﬁroauémh%qald%ﬁ&ﬁetm 295C@hd 0.101 MPa, -
| east 0.1 grans of residue, and | east one of the

the exnds foad eompsising anerny nanre aH«ahmtel s_ags afond mmmrgmuc. m:nds one

f d
o R 58 L PSR R SRS 80t

crudH fend kaving et BRineof crudé tbed0nidtdllcohiefit oCARLIPSEIaNGNd alkaline-

mgondltl ons such that the crude product has a t ot al
Shfilaintn Betahsaligiof orgapig acidspy at !ﬂakteﬂ @QQQJ esrms andtagesidpgicontent

of 2R 0, F@ta%-r% ﬁ'}ﬁ?&&agh& a Eﬁﬁ% sts co?é%{% su%gd ne or more

cont ent met a aI I ne-ear
metalstfaim €alunsn 6bf ﬂreg?mbdncdmma ohél of hrrecottisninds df oiuh@r more

et o, COLRRY 8 6 iheVerioglicy Tablc L o ess dhergafands e ng
conﬁ@ﬁﬁ?éﬂnd@tﬁor@lskﬁl thal Bk 3hudedRFaith 1‘15'4 é al%%ltent Sﬁfilg{h Wg% and

salts of organic acids 1s etermn
alkaﬂmmo@h miezd Sin metal salis oﬁuuganmmtelutofms,mast a08b efthen:edtehyof alkali
e B RS, SO 2o e oot e
procnmnh@cd ﬂe@l@u@c&{téiﬂ%ff?@ﬂ@ 094 bthe Béldlre doRfeRt S%@'cylﬁie%éd) and
produce a total product that includes the crud
wheggip gortent ofjatlalii metaln and alliakingeasthunttal, sn a'leltal qalrtajoﬁnrgamc acxds is

o BB oM 14 G0 S B BBl

MctgasdaBSB@T ‘residue, and a total Ni N/Fe content of at
Z‘ 0. 00002 grans, and at | east one of the
c atl&f yEiegtien ﬁlﬁ@ PEVigps@raetbed phpwdpeing lasrideirpdeditremsising:

Tahl
con Bl B T 05 T RIBRLO e
the qmudet prodsct, Whetaahe cardd peaiict Bla liqugd 6MRUACHI2BIC and 0.10]1 MPa,

b %%ﬁgégns such that_ the crude product has a total
the o prp@mer grnhef ¢rde fegdo weidupsonteny dat ingat G herashs of

r | due
A G e e
catalfyste domphigingione ¢8m¥R REAN BG3 TIHuREH dﬂl@@%ﬁé?@lﬂ@ one or

Ni /V/ Fe .coptent is as detern_ned b% ASTM Met hod D5708
e

MOTEGAMRQDIT HLOREHiTRME MefalsdromyEobimn hefitis)Penatv Nabithon mixtures
there@?%ga coﬂ?@llxhg uﬂé&tg{éo%{?glﬁ,o[ﬂé g‘%’?’?’gﬁ tﬁag‘atdg %go&fct has a total

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

product has a residue content of 70-130% of the residue content of the crude feed, wherein
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contacting a crude feed wth one or nore catal ysts to

v} total product that includes 5 the cr
v?@?@uu@?sg #2[{5&?04/042653

Wherein the crude product is a liquid

N R i s oSt AT M R T Tl el s ot s s

desintifed BNASTM MEBKR! BSigl | ne-earth netal salts of one
or nore organic acids, or mxtures thereof, the crude

f eedThaainverfionzdso ]@}'Dal‘ﬂﬁﬁ)ﬁ methederfpeeduicing aerodeprogast, eimprising:

odniaiiine e < ERL vt oBt of £O% sl e Y BB A e ptednd ey includes
theRhdle ppadlc vitfordhf 119F @add Srodtdid6a BELA riRBike 8F 29 ard 101 MPa,

at | east one of the catalysts conprises one or nore
mﬁ@nﬁlleieefdrwmnmmgmne@r ofore h&cal»mqtaidahs Tfdriecor nadre organic acids, one
nmet al s

I'H%l' [= [gg?aﬁtg odn g]SF sg}gsroq'rrﬁnx PEI P’Igg ?ligg? 18 (?Fldgh(g mxx%lures t%er COf the

cro@dfeed hh\hﬁ@, ef @RinR61 ¢ride RO Ydcan® gy ol (V0™ B@m@ﬁtwm least
roduct has a total content of alkali metal, and

0.3 Igraams, Ard 2 tataltrontentiof alkali metahjand alhabn@ﬁm@n gatal.on aital salts of

org%}( 9%’“’%% 8fe % r8ﬁ%/f’ %ea{n;h S ?Tetréf cooff Lﬁ% ga%l?st% ?,o a 1}1%5 é)([:lg 81d more
métalstfien Colithen 6 0€the %ﬁddichl%bleq bhkd@r mbfﬁjddﬁlﬁpdﬂtﬁﬂs af 0fidr more
content of 70-130% of the VGO content of the crude

metalsdrom {yebian § ofthe Regiatierkables opmixtures tharerfyand congoling

f
cHERRY 00T 50 Sl Bl s it e, an
alkailm&aﬂbhmw‘n meﬂethl;&altﬁ\&ﬂ" Mgan\{biahxdd obat3h8st 9206 d’hhe content of alkali

|nve n.al so prov des a d of . produci hg u
&WL Ikaligsgrinimergh 1o D6 s %@r ks Frt o the
cride ;5?8&&1 fad /WS 8o t&t%nglggf%\?\%ittﬂé @IG@ E&qteﬁttof{tﬁ@&ude feed, .
i ncludes the cru roduct erein the crude product
whegein VGQubotent ix s daeamn%by:AaSrTM OMetbdd MPAQ7, antheomtentad alkali
a.tatal ,Ni N.Fe

f epd f de .f eed
mesgh End e PR e ) S G biEhic fids3S Sresleamigiy ASTM

- Metho@Dikegast 0.1 grans, and at | east one of the

catal ysts conprises 25 one or nore netals from Col um
6 ofheHeventipn glsp eroadese methed of piegreing erepesierrdadust. comrising:

coﬂ{ac r'&?% geeé Wr{hoéphegpc}kxg%? rcgtraﬁfstﬁ éo pgoﬁcggq?tﬁlgprgguc% tha? includes

th@cmdd: pmua stielir dhatrnide redudti afisuiafixtAsat250Ctaall 0.101 MPa,
Ni NV Fe content of at post 90% of the N N Fe content

theprudefeed haﬂégméaranaﬁﬁcmﬁ@f%ﬂu@@tai PBAEE carigntofagigast 0.00002
7
o FABSAE L ARI0 LR Rl A5 SN0 B S\ SR o

onblet moek BAG Arora b lshiNG lo€ tiedidredic Tablasndet aron m}'ﬂlpdmmds of one

ASTM Met hod D5708. @ The |nvent| an .al sg provjdes
Orﬁmﬂataiﬁfo I SAlRnR § of the Pritod gﬁB%hs'ator RS FSGS té?rﬁaf and controlling

coﬁﬁ&ﬁ%%hﬂﬁ’mﬂs qfath ﬁ@&u%gt HEY a9, Rg 1l Lgﬁfﬁ s u%‘ﬁérﬁ’ of & most

pro ceatot pro uct
90b azfdhasN;f\MFte«:mtafnt ph éaca:rmrtbefegﬂ, add die aredeapﬂodqmniﬂs aivvG@rentent of
t 5‘ a 0. the crudefeed onpri sj ng one .
1005 ehE N pomerar Bearbds ihbomeEren %ﬁ‘f’égg&eabﬁ. determined by
A %thw953dﬁ aWRi?ﬁé @ﬁ&ﬁ %s & WQ%P%%?Me%d D5708.
nore al kaline-earth netal salts o one or- nore organic

aci d&e imenixilss povidee b endthodsltprotidgng s udee pewhhct, comprising:
cont ent

h f de f , I
confRatinesy ST 3 e R PIoFRC5ie o PROCRFE 5 [ pERdAc that includes
thesahaépreauc@ ra@e};ﬁttﬁ&e&rqae Blodatt it § #3hidmBAAR Lt 95 &V nd 8761 MPa,

| east one o
the crude feed comprising one or more alkali metal salts of one or more organic acids, one
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catal ysts is obtainable by: conmbining a support with
one or nore netals fromColum 6 of 5 the Periodic

WO9FE6398he or nore conpounds of one or nore nmEtEYYS2004/042653
or nﬁ(ﬁer egﬁhéj @Bﬂ@m@fal 5418 of B8E bPRlofe dridlhi acRis, & mixdi8S thereof, and

to produce a catal yst precursor, and formn
the trude feedthavipgt pdreréreaf cnge iequ ewals@rntqsnt of plkali mesal alkaline-

eartb ge i gtgfsn gpﬁ&nﬁ?&&ﬁ{% 9\# ﬁo(gfogl g‘gﬁ%g 'Rl WPreast one of the
cata%%’ikt i @blai 18 10RP ambidisk a Wh&u@ﬂﬁn@éﬁﬁof&kﬂ&atﬂfﬁarﬁ Oablenn 6 of

product has a‘total content of alkali netal, and
the Héﬂmsdm: Teble arrteror toorrebmpounds ofenabr Bwire megdls ﬁa@aﬁﬂlmn 6 of the

f at t t | k
per iy P, o i AN i RN Bl b2 g e
catafyst § hha({;xxg,hﬁfrewg@r Jf@l%ﬂcam@ﬁﬁﬁm [Fesnea bi ife orahk@Isulfur

nmet a kal i ne-earth netal, in netal salts of
contirgag cempainds af 3 tedxateeﬁrmeri@b\’bﬁoo ASTandvwontrolinprentacting

oL 5P B2 53R T A R BB R0 o

met@l) ﬁ'z &Eta!f.%% oF 3t gHnYSAchdstoT aPFRSLBIY, Bf tid cnteit Oflalihli trh&il and
i hcl udes  the crude product, wherein the crude produ

alkaligeaith qmeial, inimetal wltaof ogawcandsin twicryiafeed. Weereip &Setem of
alkaﬁ%ﬁ?tgﬂ ¥ gﬁ(gltng)e[e é%'g{ 1%5”%&8816 (é'rfyaq %aliseoeiddrggraE g%ﬁ% éslggse{l\grg‘xﬁlgd by

rans
ASTH Mbgog@aligsts i s obtai nabl e by: conbining a support
with one or nore netals from Colum 6 of the Periodic

Tablihe mmmlogralmrgwé@qm@gﬂwg oh prosiysing a %geépr@guﬁef%p@-xsmg
con{aﬁg%g&utldmee% WBin bREoIRb! rﬁ% lcl:%a?ys-{% éﬁod&fe ol fcﬁi%ct that includes .

roduce a ca cursor; and form ng
the tfade paidaky’ &ﬂ)eb?yn ﬂﬁa:ﬁ'ﬁdbgarbdhﬂ:t (s hhlyidtrmpmﬂe ar3o7C amd 0.A01 MPa, -

the B 0 g, B - BBIOG A0 6% 4918 MU R/T RIS OF t 955 0.00002
grargg’{%ltﬁgf {eag I@g%@ lnld &%{/ﬁygbb&hﬁ%lé be ébhﬂﬁ'ﬁin? hQd St rt hrﬁﬁ one or

conten at nost ~ 90% of
moxeomtmlmfronf Cblmmm& oflhefPesddicWiableg bme di Nbﬁecmﬁt Of@e Or more

s det AS t hod D57
merdR S GRS oL e AR GHbs PL OROHAIEST DarogFameaplyst
pre&irdi€andoBIRREithe SRalyatibyl iRaGAg ﬂleQQﬂa PPRulbr in the presence of one
hydrocarbons wWwth a"boi'ling range distribution L 95 C

or nzoTd S@6E @ntining kampmndx RDa\ tempetature bﬁl@*@ $0§  eiandyontrolling

drocarbons w.t iljin
conGR SR 6" Belhe Rrenpad QLB Sl Y Wp AR 3G os
90905t thy ArioLEE Remsnivbitthe rube fdedgheRNON /V/BS sdnittrt iy determined
bet ween 320 C and 650 C at 0.101 MPa; and greater

by ARBM Medhodd570But | ess than O. 01 grans of one or nore
Catﬁ'ey SEfeSmg% als s 6}5&‘,,895 a &{IHQSO H(?]rf hav-ggg ﬂepi\;ﬁ%m biec!}ude

al so provi Rrude corrp03| avin gram of

con@@ﬁﬂ@ﬁldﬂl&ﬁt 0. O@I gha@sdf h@dﬂﬂ:a@bammhfa lsmhﬁglfa,ngaﬂnstnbutmn
___determ ned ASTM Met hod D4294; at IeastFO 2 &ms ofh
betvpgn\Ap ° é‘oagm%fé?e@ O M08 s D683 g*a@%waé!m“ ns with 2

o AL B YA PO RIS, o318 MR sams

of h?@d@tﬁﬁbn@fvuﬁh Hoglarit radgebdiswibatien bethMeBn 6RO TEmNd 680 8€ at 0.101
det erm ned by ASTM Met hod. D4530, and C5 asphalt enF
MPaz g @rraterdhan0 geamss hitdess thsn 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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ASTM Met hod D2007. 5 The invention also provides a

produci ng a crude product, conprising; J
con'{b :’?%g a crude feed with one or nore catal %girglslzgomuﬁss

(o) t t he crude
BB AR DA ISR Al ayeien
oP2MICR. eomterfd tdl O adyBalterick eontemlbi‘fm feﬁ?{dl 8 WhIReia MCRYonkht is as
r gram of crude feed, and at

at least 0.001
dftgrpebeASIM Methoddpda s dad (s aspbekiensa spetenys as determined by
pport with one or nmore netals from 10
Ag‘g{\T/pME'tl-@Q [?Zoﬁ)ﬁe Peri odi ¢ Tabl e, one or nore conpounds
of ofike inwentinnerlstairalides 4 aTethddVfPiEIURingfa érige E@Hhﬁdb&npnsmg
Tabl.e, or mxtures thereof, toQ produce a cataly

copfacting 3 Grude {rrdl Wit prg ngprf'ecaéadm {psprogyoeradatal ngvdpntethat includes
thg Sfufﬁh?p%duw %ﬁféfe?ﬁ’{he'c?ué{}?r gﬁ&?f&b%%fex?!ab&rh? t29 r°cr£§d% 101 MPa, the.

conital ni ng comp eratareé
cro@feer] a MER contenniflat keasic®00 Bgtan3gper gmh bf ©08e fodé arid@least one

e crude, product has a MCR content of at npst 90% of
OELR%CW ts iscpbiaiptle by-sombivaing asupparbwih opm eF eiore meRs from

C&Ql‘%%fthél’?éoﬁ@f%lgn g%g%rév?&g{bé{?{dér nPéPx%Qre rgrgtggefrom

I nvention O provi UC ng
Celumd Uﬁcctf,thﬁ::Bf:TpTciusTﬂtge, or caintiaed thagof te prodacd eedalxw;tﬂreammr- and

Ol rec I){, s.to,prodyce a total product that
ORIgE reatalyid Beding 'BF Gaabe: Pitpuse i herereRGREr R Bere sulfur
cohﬁixﬁﬁ’@gcﬁﬂ e aed teg'éeﬁtlf’r@ Befwl S0 Waandtcgﬁtrglgng E&ﬂgcnn

fe content of at |east 0.001 grans pe ram
coedlugns fush that greccrude prodedt hame MGR cphmmﬁaalnyst QO%wfuthegMCR

I B e A s

D433e. tot aI nunber of pores in the pore size
distribution having a pore dianmeter within 45 A of

t he Thedpntippplso am@ermethmpéprndp@ng agiuydg product, comprising:

coanémgo n%%?&eh Stk cot n %‘gl )g%r%@%% ons? Ecﬁglrf’r?%"b‘% tiaf, tncludes
theorrrudtewpdmdu@herhm&hacNBRpﬁfduat isiBsdendstde af 23 *@aﬂml Of MPa, the

d f eed, ereln MCR is as determ ned ASTM
? ullﬂié’s%?m%@ piricash £i 494 ga@r%pgr&m&égnaleémﬁend at least one
of %@Qﬁﬂsfs‘ }%Qu%aavﬁd?g sizé ﬁ{str%@fgb g&%cfgpn‘ggﬁh tpx%wg{eh ITPGE fange from

gr ans oxygen,

70 ésesl 8024, withs 4t 18as06E% ognmmﬁmmbbrf wporasmdm prgisiredisoibution
h ASTM Met hod D4294. %p(g ?} t 0.3 grans of residue,
TUBE A ROFSHUR PR AP ¢l P GHmerple WhATASPOTE 122

dis@ bRBoR 0 RS mhed rbyqﬁﬁsmeﬁoﬂ iragh %J&nneﬁfngg:'bﬁm:%g

conposition: at nbst 0.004 grans of oxygen,
congigtians shehethabipre A@ﬁMpWUhOUaSEaSBEZR of atmosst 90%0F3he MGRYsS the crude

feel iRty IERAF L ALREInR by BN MRGBE M ned by ASTIT.
Vet TTRelinb@RRAr ald) prbeided a Brude @bARBsiRbn ﬁﬁﬁh%lb%r gPa?n &atomosmon

2005/ 063935 PCT/ U32004] 642653 Tdet ef m ne
at mast R4 BEms7ef axyden lae detenminsil biy de’IFMsMahw\m &5 mm asD8.003

el B A s R R0 0 b gL P
as déwmfﬂﬁﬂdtbyqﬂﬂSTM Method D5307.

The invention also provides a crude composition having, per gram of composition:
at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method D4294; at most 0.04 grams of basic
nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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at least 0.001 grans of sulfur, as determ ned by ASTM
294; at least 0.2 grans 5 of residue, as
Wygog‘?%us%d by ASTM Met hod D5307; and t he conpoBfTU§A004/042653
ratio of MCR content to C5 asphaltenes

aving.a
deggmngﬁtbyoﬁ:\%%%@tggg D5387; apdthe pempesiiershasiaiFA Nenfian gnosa0.5, as
detEANr@l b ?tAgmthQt hed DHagrein TAN is as determ ned by
ASTM Met hod D664, weight of MCR is as determ ned by
ASTIWihNM\tdeIDdEB Provaded avrndihéoriosfonaRRiia), & @ ami of cBmposition:

d b M Met hod . D2007. 10 |
2t 5 SiPekitras O RF o clsisrmined oA BFWMatiod 114294; at least 0.2 grams
of fé@imb rh@tdefé?mYHeHrb IQFMBEBE Hah7! %ldl Ontchgmga%@oq having a weight

conposi tions according to t "nve
ratioftMCRapnteasto Goasphatemes cané of leastres, 2@ ibe composmon having
%%I | ed 0ag;ld/or fi”&aj onally distill ed; (b) ha
RS 98 Aetsimives baASEMMeted Dded, weight of

MGR 348 d‘e&@ﬂ;ﬁb@%ﬁ&s %gxkth d%ﬁ3an§1d0\ireliﬁtc% CoapRaR §2§ B as

per gram of crude fee c) conprises
determringdoby ASTMIMthdD2007L5 2 boi | i ng range distribution
a hoiling range distribution

g:lt @‘e%gﬁ’%oﬁ'gb‘%t‘gﬁ‘&s ééﬁlf@eafeomali@mrwS 18 coBIbinatign Wdﬂg@e or
mofl s¥ithé Reihogs op@ddﬂ‘ﬁf‘sﬂx&ggc&raﬁgmenqﬂggﬁ%n c,éﬁ%gegp 3}, 8(a) has

boi l i ng range distribution be
not @eqlot]:eath\;d:@ a rghigery, distilled gnd/anfrectitinatly ldimﬂledgr(bbﬁis\/m{ponems

6 h
naviis G B Spaie . ang o fied 37 stigaR Gesfmomeot such
Corﬂlﬂmm p@r é}aml dMBudeABEs (E)Ckogﬁpﬂség Rutirb it Qﬁ!o&%% S¢ vitlich have:
101 I\/Pa 001 rarrs hydr ocar bons

a b%fcwa faRge d Hmyéloa below Kt TC'oat (blaﬂlv\b@a aB@lhﬁgamtgeZﬁ)ﬂnﬁlt&in
'VEiaan Q h b
bethee]aQbo rad ;beog d |bs ut | %ﬁ’ E?‘lggg 55 %vae@ng{oo °C and

3000(:1@1) 1|0r1>a,4m aa&nngxange @fstrh)ylﬂbﬂ BavkeA30b a@laﬁa 40 °C at 0.101

MPbO' Lin di strl buti on between 300 C and 40
R GE: ﬂmgwgag ¢ dipfgibutiom betyeant0QTC m@ﬁé&&@boaéOhMPa;gd) has,

per %'aﬁpéfi dn!'ﬂ:ﬂa fc@@ ga? ]%l)shrdgz légén(.fg]&ﬁf}} roci 8‘19%@%% bOéllmg range
distibugion b@lc@y 1@} °(i: At @16 biviRa, 0100Mgeands oﬂl@d%har&ré hh@még ‘boiling

nitial boiling 80|nt of

ranglg edégrt’ bSLE%)% b%t%é i OE&%% Wgazloo Gt OC’CQWIPQEQ: Bl staais, of h}’drocarbons
havnﬂ@ﬁ@@iliﬁ@raﬂy diktAiBatidd et 8o *@%Z&e %6)0 9@998(1)% saég 001 grams

total NN per gram of crude

of hbsdxpffaubonsd])avmm Im:hmgamge Gis6i0tion barveeears 00 °0%ng mrmcca‘z 0.101
has at | east 0.001

p il g O it et (1) e ol Lenct 0001
and dsm a®, 10108PIB(c9had £THASE AP 396 M La b4d 85 m&ehed fbm 0.3

Ory{ﬁr‘r’pr ses oxygen contai ni ng rocar bons;
to 20y 8Ado A0kan §.5 b i) lmlamnmrhi btnhng)pomDD’éatdeg;ald)@“@@t 0301 MPa;

o S P B 5 5 A o o5 el b

ani c acr’

per glramsf ciade fé’dd[l(-i) 6@%151‘15%5 s@lfO (YRR & l?a‘%t g PO@FQEMS &R, .05 grams of

rlses at | east one arseni c sa an-—or gani
Sulfuaewd%fmz@f vodzdesh (le3ss Bt P@/W@éﬁ]@éﬂﬁ@ phﬂglﬁﬁﬂtﬁf crude feed;

(H ha@ AIIHEP%[S&DS dFed; (#%epgg} 'g?Pgl? g}‘ %r]u ’ OV;&ph%%prbsps oxygen

nati on W th

contanmng)bﬁdrbta(m&sagﬂ)%g lopehdr® alkhg nﬁé@é’l%ﬁ% ﬁ one’d lﬁq&e 02%91 e acids,

that is _obtainable by renoving nap 2 Bnd conp
one opf1oEe Yispling-gasth metal wétpmfhae fr woTeaorganidecids, or mixtures thereof:

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

arsenic salt of an organic acid.
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In sone enbodi nents, the invention also provides, in

woPiekpabion with one or 5 nore of the nethods or
corrpos@ %Sgns according to the invention, a net RE&U§004/042653

ed with one or, npre catalysts to

or od e 4pfhodiheie s Renfion 3 des i eoroisaion with onc or
Ve o CE aaphal ¢ osiieht dtol AR WAME LGSR B R ELa iRl
obéadﬁuabée BY Femving eaphtha and edm@budspharetveitie thanheptithafdm a crude.
&5 28 shF PlBimRY I MhydsFion lsP sV i i eam bl Owith ane or
oot b o oSGOS5

co
crydgyfeqd with gng almpitgratadysti oinsedncaadombptododt that istlofestthébrude
GAULE] . i f ont ent. ,of the crude, product
predubCindidioh B odt e Tl PoRlcn @it bk Grasabgtene content and
a MCRaogent, indira)la fik of 2 cfide #ed1C SashRalfends cdrffert 3 crude feed MCR
enbadi nents, the invention also provides, I'n
CORIEES ried T O eMide Reodyet Campheltanes torttin and tleastie product MCR
coftHIROS| b rdi 0 i ntion, a, hydrogen.
RS, b b Chafod ok SEn DS e Pl 8 rediBine o
and/¢s) (bhthercogentigpasnd(tivhs aRt doatelled Sichlthatiweight ratio of a MCR
o h%gr gﬁgr bops; ﬁs‘@) inert gas; and/or (f) mXtures
N5 PEBYE Cryde RIgdnet i Gelrsrbaltenes cpptentafshe crode piosioct is in a range
fromr 0¥ tdB6, orl 173 O] Nation with one or nore of the
met hods or conpositions according to the invention, a
met ogmsfembodiraotts, ni iavertibncilsidrotides) intsMbRREoRWIHRLE or
product that includes the

| t d . t ot al,
moftHr e Bt Bl AR innt HEoRd Do e serenonaseetse shrrcs in
et el A

facility. In sone emn ron
hYdEﬂcéKhOB%s(f—‘) ingrt gasriand'at (fymixiurds thereofor nore of the -

met Nposi [, ons accordi ng .to the invention, a
rretIE gg&’? Eg’tbgg‘gp%ﬁ‘fﬁ’ Lfsgm’ez@oe 8[%9&6 Yifigh: & ¢rmkipaticnevithvoraor
more € thermethéds ctabRipy§itiond dtcbien PloQsE Alacti

c@ah‘%ﬁdrogen sourccleJ and coﬁtroquirong g%ﬁ?tg{ﬁ’?r?g&l%&w&n{acmga
CTUCEIF VIt ARE QuAre: qatalysty ta)preducatai totabprodugtabadndudes the crude

.S in a range from

" . f
p odgu)_ég%g&'@fﬁ the Fﬁ.\gg géeg id P@tf%éﬁg if% agc:ogx tas Zpsrihalds R 95 Gpged to an

nornmal cubic meters
offshyge favilitc neter of crude feed contacted with one or
note of th cgatal yits; (b) the selected rate of net
hy %Oé’éfhefﬂgff Rentssting HiYepen dse providesyinregmbinagion ivdth one or
mord6EES Hiethddk 088 ; r : ce; ) the rate of .
hy_droggn upt ak%rh slti%gﬁegﬁg]tnﬁﬁ ﬁéheclpﬁéfg)oﬂr%ﬂ’ﬁgpdﬁg%t comprises
contachng gfcridesfsed With ofie 8; mbret catrd] gsthhe BRRe RIS, 2k Snd/BSS
n_an_anpunt . _hydrogen uptake that w Il cause
hy dré%%é%ﬁ? iagﬁ cﬁfr{a@é"%éwcgwg GANGEPHEBIsh thas: (8) a otiof efedzaseous
hydréged sbhe t@HRl crRleGdLes i | tagt . (d) the
(zgetﬁect ed rat e?ofe h%%é%g%dfg? Iéq%ggi@%iﬂr?r azca\"itlfbcemﬁ%srﬁf gaseous
hydrageggowice pesaibinweabf cuds fredebamse®ivithie by @980 He catalysts;
crude feed; (e) the liquid ’

o B B A e o bEES v e
e e O ARk BLORSDBN g g

I 1 h", at least 15 h
TAN of fess H1an B duuthe hgfroptreuptake Brieksahart dieadivichi 098 rafé fRake
g

i trolled, during contacting; (g) a contactin
that. v.tflg ﬁ%lgs{é 3 gsrt%rﬁiag phase ée;%{aq{@é\ Bepusanshe snide feedand gheatotal product
during terthd, (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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: 50% ééat meRdI05

hourly space velocity of the gas and/or the hydrogen
source is in a-range from0.1-30 h"1, 5 and total
Wﬁrzé‘éﬁé‘l!??@‘of the gas and/or the hydrogen sourceP¢'§U8200¢1042653

nge from1l. 0-20 MPa; qﬁ a flow of the g qnd/or
hov SWEW@QQW ebgascaad/os thehysregensenicsrs t“hla!St .m he patrleast 15 1™, or

at 'E’g%té%g lu)g) parrrE)en %59%5)5‘@ ?’f Eﬁ#&aﬁéfgf &[&%ﬂ?%nfsg{é%g Ejs( goptrolled
duhrygjc@gwmngp&gaheobwcﬂiﬂf@eﬁfpﬂfﬁurﬁ: ¢eith 4 fngé froBs30-860 a0 ©fal liquid
a range from 1- 80 or normal cubic meters of

how&ﬁmﬁg%ﬁe ety el fibe gasandéer tb¢ htcirea@n SQREER 15(1147()1 range frony@d -30 b,
end {6 sl s CRARL AN B SRR Mo BB 1 B3 hapes o
a ﬂblweofcthcl g&s ot thd Hydrogen outdds r diedtionabatds Mnﬁéirto a flow of

con t . of 70-130% or 80-120% of the sulfur content
the gfugerigeds r(Ud’ac *Fl'@é%lpff\d#ft hes @ G Gt e ef aklE céthmade feed; (j)

BBy Al IO By YR i 150

noroch tebit metdrs 6ﬂhﬂcﬁ6§ém¥er @0bit hiteradf cide feed;i (H)the ¢aleRbduct has a

%EL\{;}‘Z{? crude feed (9),, the crudﬂe product has 15 an
tot e coplent pf apm Yo.008 an0sh pU%p ok at7nost 19% ofhe NEWEe content

of 8¢ cfﬂaétfecﬁiog’f)ee e n?cle) ﬁgﬁﬁct 199 sﬁ?urtc? ?ﬁ(ﬁﬁﬂp 1 &ogl%b 190% of the

t he crude’ crude pro as a
sulfwnoment aftheatrisde feednfat)ethe candd padduat hasea €@QO bomait af 7041080% or

gg(ifl al{(& of Oerpggf G c?t;:fgdfs quf tﬁje ggtf’ég R%gtmct ﬁ%ﬂtagg:mdue content
of OB ML kAGH N EoB%FihE ﬁ?tdﬁ!e coﬁt@nt'gfttl?é cﬁal: t& fd {?{% é]?éér%ﬁ@é product has

acids in the crude feed; (q) -val ue o
an gxygen cenlentiof mush9RLst atrmost |7@°/ca’at mosﬂ 586 tat Indst 44%) ortdrenost 10%

LN e T TR L

rnethb emﬂ: alkaend-eeth AktaB Tn Srefal szﬂﬁs)ofto'g?arﬁé Hel8s Bf At Qb‘ﬁsaﬂﬂost
ravuﬁy of 70-130% of an A raV|ty of the crude
of the Cph@nt:@ﬁ,ﬁifeﬂlplm@h@n lallealine-eaiNmetal an metal salts

of oﬁ%ﬁ’ﬁc %8(%? 1n% {}ﬁaé fe%% q())%t ¥ u% ?ﬁ‘g'% adtgafm cﬁ'(:ﬁlpégé/%wtgctmg is at

least iuﬁgér) fhreanude. g16dudt Gada Siscéhify bt BY.8CCof Amdbt 00%! & Host 50%, or
tg/ ?ﬂgtenbodlnents the i nvention al so provides,

at n‘loﬁ‘ #9F Higryresasity ohths gardsfeedas 3d. &)?C,t(h)ethﬁﬁmdwsochmt has an API

grav‘i@'ﬂf%‘ 130908¢ zﬂFﬁﬁ gllaog%to?thte?f‘uc*enf\égﬁlt ?Eﬁ (gﬁ éhrggc%rﬂ rFDPrg 18 has a

onprises contac cru
TAI‘& af all mest $0%n dt mowt fro% |t AgpsC B0 pRtrh G 2006) B hi 1868 1096, of the

TAN St A TR Gy in 2(aToe om0k, el Bl e it
OX Y8 S6In€ OMBOMAHS s fheiFEGEH aRY pO\th@SI i @cﬁn{}lh %th ppe.or

product has an oxygen 30 conte at nos
mOT@Qf/thGanthnﬁS@mpompomhenmoudﬂlnf@mdhe {hjendbn, Iaeﬁahodnﬂﬁt comprises
ound f th ani ¢ _oxygen cqnt ai |ng compounds
conticlifea whide et onedy maje carsbaisiad freoling gontagting canditions to

redub@&a86ntORNS fGATIRRUNE, of cBﬁlﬁmﬂ{a%%ﬁ‘l tu‘iaiﬁé’g'? hﬁg n(taZh RbM8nt of

conpounds cohpri sés an
selegied @r@ﬂyllclowm abmicandsis rhdm'sdi smiethaouhp enud pebdiuchRas an oxygen

conG BTR| ot PR R 16 £y Ssmicp kot OEPe AP U beh e pes compound
of thd bradRic2H0eEt W BSAZRi B hhlped Q@s‘%o@ﬁlﬁ-@ég a h&AShIt QPG garbaxylic acid;

compound "of the ordgani ¢ oxygen contai ning compo
(c) ablﬁmj 1ong egmpounet ofl ths atganisfoxygerceorhainirigi congrounds asimeprisean
es onﬁnor nore netal s frgﬂ%Cblunn 12

r
alkal} i S Por £ AT i 26102 (d) @t Jeaskpne Sompoupd QHREOTRANC @xygen
cont&ifinE @BnpehindIQBMAKAAYAl ki QR d 3R F3afboxylic acid; (e) at
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conmpounds of at nost 90% of the content of
“gfn car boxyl ic containing organic 5 conmpounds in the
tHi0e32dy: and/or (g) at least one of the oxy§ER/US2004/042653
cont ai ni n ounds . in the crude feed originates
least gps ¢ rﬂ CRIRBIVE OX HEFR- %BPHB&&P‘P@P@@Q‘F&PWW@C“IH&W salt of
a QBARE aciOXWAERiFBE R LBmptifks Ry RO HellilfrSm EEmn 12 of the
i nvention al so pravi des, conbi nat1 on
Pemopdis Toble; KB te¢rndelproductdasp mentbnmfmoaeaadfcdﬂyhg cbmainﬁkfg organic
i nven t hat conpri ses contacgting a
coghey 5%%@&%3{%%9 ﬁtfrcomﬁn&n@m '%ft’@’?lFr‘i%HFwFﬁ orgayic
cohtpBukdidl§hd §6le fead COMASEEA 19st &@ﬁf t}n@ 9§%gegxrb%n&§mﬁ£‘ Eompounds
catalysts at a first tenperature fol
in ¢lerarady fend) orginates roonukphtlenjsexcat errmn- t&ill’lbb)dyhe containing organic
contacting,conditions are controlled such that the
OXFETRRO ng%tl ng tenperature is at |least 30 C |ower

t hann khife SHHOMIthen &) HRGhVMioh GI¥B %@\tlﬂése in édMbih&fonCW i 6ne or
feed is contacted W th hydrogenat first hydrogen

mey ppﬁﬂ‘@ m@h@ﬂﬂqr@nnwn&tlnh@wcatdnm togho nﬂ/eﬁﬁmh waneihadthat comprises
t

coffEEe SRREIEH S SR PR R o RS et s comtacra
w;tlﬁdm&fsﬁéwcﬂ' e cdth19sts acofickt piRkRue THNbWEPRy c&ﬁacﬂtnlg%t a second

crude feed is contacted with at | east one of
terpparainges aad te canipting canditinas atepoatrpbied s:whdhasyhe ﬁrst contacting
I. rat
ARAEEL 301 20 CBR8P o SRSy ot 0 e e
fecdiis s¢ntacﬁﬂhtvﬂh by gt apefiat hljfcﬁogéh li}:ttalimhdﬁﬁﬂ aﬁd kit a second

é{han the second contacting tenperature; (d)
hygroasnpinkeapditonganrbtha teapaiiienf thofirshaptake coqdetyon is at least 30

oChYWEQESNHE fi‘én#}eé‘atﬂ?en@fv it ?&09{]‘ [I%tgﬁe c%cﬁg&é 8% ﬁl%tﬁg a%eﬁqs

cont acti ng Itions are con
contheed witt @t feeﬂebne optizketal ats Jradist tampoevatire folifwedhsy contactmg ata

ener at ed hydr f) the crude feed | s, coptacted
- sl R Rt G Sonbining RIRPPSfre AROLGHIRB LIS GRSt

coﬁtﬁh@m%&é’rﬂﬁerﬁﬁ?éjls%f‘%otshﬁ)d ac &He?ﬁfaﬁltﬂéi echRd %l?(i?mgrt%ra%erature; @

initial crude product, and wherein the initi
hy@pgrnugas ihgenerataddurefg eontasting; (§09pdodgedpas hmgemmt@f during

de X d _contagtin t he it rude
coff 3t c Pt ERRSRT 0B rErlrotoptrlid Shob ik % crude feed
uptRke3cht fast ABAIVRNET Bk Behditte8 haB gl FHURE chds f@&dT8bbtictéd with a
nost 90% of the TAN of the initial crude product;
first it seconcheptalystpadrenntasting af the sruseifeet! aratthe fissicaahyst {omns an

IR Rl S LA (B o SEMR iR B P APl o
the damwmte csuﬂes‘eau and comaainptofeie Witddh cide ppetRicPEndBE Second

qc} gysts one or nore of the catalysts is a
cat f’apgsaétwtamﬁ vheetitierude etpdust hasm BalNed ahinost 90%

of RO TALOLf ﬂﬂ!lal%ﬁ%cﬁel ﬁfﬁauc’t,t g@agntﬁlétﬁr?g?ﬁiﬁrfg;m& ﬂyadgtg&%@ bed

source SU sequen con vanadi um

reacat, ah)yxohtacikg isipedioagedin @1 dpabsirg) vd rectar; (idtie drid@feed is
range from 1-20 pormal cubic neters per cubic neter
congetegd igeak tlon(dl satphyshryheauens tgepripcitvath thgoppgr eee catalysts;

(i) SRk 5k H?thetcgﬁ ys&rlyg%aﬂﬁﬁlﬂg eata Pérﬁﬁ; ggru‘@etf@eaala cgptacted with

addi t1 ona cata yst Int resence o

an ddéamha]a:a%ym ﬂl@@;ﬁ@ﬁ@cﬁ?& IBATd2dh200L @%é&nt ROES LA with the
the g éyd hydro and the contacting

vangzfig caiaNRS (k) By ApasH is GRRGTHEA Bk B A 1anga fran aO\In@xfmal cubic

metErIE %eﬂéﬂné ﬁ’le{eP erHE ?%tdl QP?*ﬁ@éenfﬁ tg%x?e‘%ﬁ‘tteg duﬁﬁ% A‘E ton agtmg, the

the crude ener a
crude;;fdﬁ:d)lge:nntaaﬁjl »\tntmea:mdddmnﬁb@mhlyss xmﬂfetpa@steﬂde Wf 4 Pasaind at least a

vanadi um cat al yst
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at a first tenperature and subsequently with an

addi tional catalyst at a second tenperature, 5 and the
WO3HAS8938g conditions are control |l ed such that PCHES2004/042653

first tenperature is at least 30 C |ower than the

pogwoaidhe ganpstet hyrdeogennindthd rcogrbtigBcondstiGR AR AsEEontrolled such
t he rude feed is contacted with

thel § Poh R E B s drydfn: s pﬁ@terdmﬂa%ﬂpwgaf@mm fed and 2
r I
ﬂoﬁrr oF thC SotfelAtd Rk é%&p gh?l e o %E&jis dgﬁ%‘? éﬁdé@%a#%}agg‘gﬂ catalyst

t akes at | edst
at ea U empeojtuelaad substquérekydvitls as ucﬂxhﬂctuﬂ ﬁhﬂawdsﬂzﬁrﬁ sREdRDtemperature,
at 10 a secon

ddi t I t al
end ok S Hecondhions i Coirblled Fied BAbE s fesmasreur is atleast 30 °C
o e 10 50 sl RSN ik oo, o
Cmé? teed d@gqntacmectwnbanatldlunnm chtalysandthe dfmnz&uﬂé cbﬁtﬂuons are

o R R 5t Sl Lo S
hy@@é%no bndYBf @% ﬂ?ac?g?’csyfﬁd gs”sél%%@'énttljy( @x)nt%é?@d &%%%ﬁ&noﬁaﬂatalyst at

orted 1 pport conpri
a segp emperfguﬂcl, aned the contactiregd comditions hiet ca:mrontd)maﬁehat the second

u gnesi um oxi de, or m xtures thereof;
tem?nga sag'?agi g@ C?? a supported catalyst and the
su pllﬁQ'bInel emtRANALHES, the InveRtor BENHvIdds tlﬂ%ﬁmfﬁﬁ{mgb ith (ﬁ{é or

addi ti onal cat al yst t hat has been heat treate
moreti s metheds mma@n@am@ngﬁ@ thedh¥entionad m(emod(tliz)t camprises

conlac{ﬁg, 2hry g?tfeéde\%ﬁ ?@? xﬁfg{etch § %g}l{%@t ﬁa{ta at A asgq anosugported
cataPBt ﬁmd(fhd sbﬂﬁbrﬂéorﬁlbrwcﬁ aRghiha siifQ, ﬁfléﬁiﬁluﬁﬁﬁ‘éj tltahf'urﬁ e,

enbodi nent's, the invention al so provides, 'in
ZIrCRRIHE) Grids W%%lhm&ﬁéde@ pr mygnees dferedfo(hishhental ystis a supported

i fisn ntion.  .a rret
oERTBRC LRSS il AR BB TR
thathas b¢epdtest trexted aasﬁ:mpaamé abhve 40at°al pridr tb §uiﬂ.1ﬂzat10rr1] (d) a life of

(] lﬁ d ca al %hbu k metal catalyst and the
aticg ﬁ@g %@tat StRP keareing/orAs) eideast pae of thayatalysts isin a
ﬁxe@Bé@bﬂﬁﬁﬁlegqﬁﬂﬁrcrﬁ@fEe@Et al' s from Col ums 5-10 of the

Peri odic Tabl e, one or nore conpounds of one or nore

metdmbeme emhodivicotsntheSavdhtioh atsberéradésy i corMsiRhion WIth one or
at

mor ef;tgau %%&38@%&? %?soﬁﬁcero%@tfqgagv%@y%%%ﬁgd thehsomprises
contfotRRr Gude eANBHYne dPE‘:?or@ Eatg%ﬁ 84 Snd 6O gﬁ’tlaﬁ)épﬁ a

5-10 of the Periodic e, ‘one or nore co
suppgred gitalysiras aadlgmetal p@tn“l}tsbdlmhhs s@ppib@tedfcaﬁanat Eletnillo (theﬂ:al

h
o TR B P B S of S R B Sl o
Or MOIRRECoATPONAMLO NP tiste nfdfal® ABnPCoINRINE STRY & tﬁe PEARAic Table, or

Col unms 6-10 of the Periodic Table, or m xtures
mixtpes theggof; (b Jras papeiageef astrdyssrat ins0.f90 bimndsy Hrom@pOA0THR.6
f dic Tabl .
wand. Ko 0015 BB o R B R 4D e

Tablé[a’hh er moire CBrpaLNGS of s @r%ore(rﬁétaﬁ% R urih 24
catalyst, from0.0001-0.6 26 WD 2008/ 063935 8¢ the Periodic

Tablep@q-p*uézlmzphggg%@ COFIPANES @ie @ o0 nktds droamEolinnsdnE) of the
e SR o 10 RS T or e

one or 'nore CO

Perxoﬁh:l Tabhs o7 ml)@tuﬁﬂ‘s theofPed)i coflipFisesTal m@r’é rﬁ@t%lts $ohP Columns 7-10
ereof ; ﬂé nprises one or nore netals from Co Purms
of th Periagic T e one 0r more compounds of one or more metals from Columns 7-10

of the Periodic Table, or mixtures thereof; (e) has, per gram of catalyst, from 0.0001-0.6
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Peri odi c Tabl e; one or nore conpounds of one or nore

tals from Colums 5-6 of the 5 Periodic Tabl e,
‘éﬁ%@qﬁﬁ)&m’?hereof (g) conprises one or nore mett&taIS2004/042653

LRI Sk of D Popda s cobpn B e o

rﬂﬂéld}@& J&@lc&n gﬁndgloacbﬂé §SmbREhEAls: frcg.ﬁ' s 96 oBfidPeriodic
‘cat al yst, st 0.0001 grarnms, . 0001-0.6

Tay:rla,rm m@tlﬁﬂﬂth@reﬁf ghaomprifesOfE-dd ndorg meeas fmm (Oolﬁihn@ 5@8of the

one or nore aIsfromCoI
Pl BRe S 5 T BOBROIES O BB HOHmEE g Golupapsgs-6 of the
P dieTaIE, cfrrn‘ﬁml.ﬁ:@é $ERoL (& coﬁﬁ’lﬁns@?ﬁx‘né’&* thorb3Ri&ls ﬁ% Column 5 of
m xtures thereof; (1) COWprises one or nore neta
the Perindio(Table, nobr mbee cPerpounidscof Tab loe maye exetals fmnneColumn 5 of the
conpo s of .one or no netals from Cal unm .6
PG S A Rores el (S R et O 51y oasE oS grams,
fr&f‘x 0 @Uﬂ}aﬂ ¥ $tamd, UQ)'@I-Q) 3‘)8@&1’500 Bosoar "?mm@ 8Qlo Q038 GrANSof: one or
05-0.1 grams, O. grans one or noreé
mnmractQISffrmﬁoblmmﬁ 06 thefPerilndicPeable dhe offaioreecompoainds of one or more

R R N LN LI K

m6RMEtaETFom CRRIM 6 BPiHR PEBbaicSTable) Bhé et MR cbhpdundd 6 one or more
Peri odi c Table, one or nore corrpounds of one or nore

metals ércgnﬂobmm the Pegiogic Tabée, pemisuires theipefe(i) bas, per gram of
t
P BRGS0 897 s 0 BOET a0 B0 romsof

orimfr éndre bidtals froanNColGainear thO Pefiodib Table) dn%r@no’?&bb@poﬂﬂﬁ of one
nor e caonpounds of one_or. nore nmetals from 20

or frpre mails it gk traie PelaqadlmTﬁbl@r esmpwrsdereof, rﬁ<) comprises
one HH r§ Gt ER3H ESumAN® Fthe ?&fc? f?ﬂﬂ@ Wdr Blore cimPounds of one

vanadi um or m xtures there conprises nic
oromee ametatn frem Colnpmulridst thé PariadieTableyormixturesthetebf (B difas, per .

eregibgeaansh o Pl dnas ot 098] S LB St oF e sfals from

CARRNAD JTFHEPEIUROTIMIS oAb or HRY BSIR s OF ofd SriHbRSnetals from
thereof; (q) has, per gram of catalyst, ?rom 0.001-0.3

Cajurd Oorf tREPdriogin TatdQ s tidtugesahereof, (mfmlnymS\ wapadaure, one or

r m co nds, or tures reof :
mte ORI S E T S RRGHES et B bEREE Ohe or more
cohipBgadLIT nide], B fikes méi@éfe ) con@kem@wtwe ok @bmpounds of
cat al yst, from 0. 001-0. 3 grans o tungsten, one or

cobgl. @1 mﬁ@wéhere@% ﬁﬁ@gmgsesamhibd@mmynpwen@m eorpqunds of

mtﬁglgﬁ)enla 3:|.glgﬁu%r t]g:%one(raghggﬁgeg ér?i oqo C %;lm s&%aén)lom grams or

froed 01008-0Pegta@iof: halibgsnunt)@heion nioh@m%@bﬂ@hﬂﬁ cb@bblﬂ'xc@f or mixtures
the Col umm 10 netal to the Colum 6 netal is from1l to
th%eofe (1) cupptes Sengstegnenegy mege ompanrdstad tengstence minturesthereof;

t r n f
o337 g5 LT 0 A% BB SHIBRITA o g
compounds| o axtireeteadf; ((\Wompaes ofesr rasr@Mm@dls ﬁ@hﬁd:ws»mn 6 of the
from_0. 00001-0. 06 grans of one or nore elenents fr
Peripdlig fablemind gpe oR BOpmE @ gon]r&;ﬂhémn dR&f e Repiodic Table wherem the

G PR SRR BATKUTR 0 i

ond apbinere ejémantxfmnﬁsoli.lhﬁrléaff th¢ Ririghio T able) i, or Gige Obmpounds of
nor e cor{pounds of  phosphorus, or _mxtures there

ong Q1 MRS %merﬁﬁ&pnncqlugmalésofdhe Reridic Zrilei crramwre@tbswp‘éf(\f) has,
pergéﬁﬁ’)l &f%ta PHLA o Q)@Olh?gp?g%'{’?@ﬁ bnf oP BB Oes HaF @olumn 15

umna p r gramo
of the Periodic Table, one or more compounds of one or more elements from Column 15
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In sone enbodi-nents, the invention also provides, in
5 nore of the nethods or

ion with one or
WBQH@J@%#%S accordi ng to the i nvention, a netPOEUS2004/042653
conblnlng a support

atal yst co
Otftg? E&bcﬁiéc ?tﬁ rRYrey £ ?ﬁh%@ewomd cn’etlatie compounds of
habpHomise or WHeH drbF: t h | uni na,
P and heat tr ea?:sﬁhg t heé(?ﬁg?%[ a um n l?tgﬁgzithf’ igp pef gram of

catal st and/oa (y)has ehisestdt Lgrenssfof dtetd slantindpé g€am%@€ata1ty !
a

furth ) ri,sin (a) conbjining the support/me
m Xthl}IE ogigears, %‘B?WH a!fggr@w dghdn mbmdﬁlmgwnheme or

maa st the Iﬂ&h&ﬁ)or%gﬁ%bﬂhsgs 5(!3 ga1:0l{HE Emfggﬁo heat sthe& 8 ormmg a

alumna at a te atureo eas
catalyyt @mﬁrwngmqmgbmimg acsappcbr;IMth oha o aitee ﬂfémwtd@ﬁh% subBSrt/metal
i.n corrbl nation with one

d
mikfdVeE Q““F“i“h &eﬁpﬁgﬁé&g&?@é ﬁ%g wmina; apd beat dieagng thetthﬂa alumina

nor e
suppoviiiétaDifixtare 58 h oS ° a cr.ude
feed with one or mréé&g%tdgﬁggagtsﬂ%n %%ﬁéﬁ%h?é%ggpgsmg (@)
comgbiningthe suppormetal mixtare With Weesto fone z)ﬁasteh&l@@hﬁjdy% the paste;
re di ameter, of at |east 60 A, a ?

dL a
(o)¥Bining el M by ey R Shiing e & fempramums ol Ieaee20 °C;
and?.ﬁ({c)ﬁsulﬁmzi@ag@ cAP9sA, at nmost 230 A, at nost 500 A,
in a range from90-180 A, 100-140 A .120-130 A
2301“255’813,6?"1'}8‘@“%& the inveQiGOdsoprovides Fia-cafbibitioh Mithaéne or
ot.al nunb r of pares have a pore
motlele‘g%rrfé? @Fqgﬁv?nﬁ% H‘t Q‘%ﬁé" Sgions §%°°A ing fo E‘% IRvergions ymefhodithat comprises

conpmtmg dlcamietfeffd (tE)) So5Mbfeada L0
witk bn Oat ! ea;&}lﬁs&sgzi‘n gfh/@ht tht ?Qfe sigd dlﬁégnon of at

leasrlrﬂyl%ora T;F cptégggs hfgda},ag mgdlaamoreed;{gmcﬁ@ @f atlegst 60 rA ait least 90 A, at
leas’t ?8‘@1& atzlg%t?g ea%{t 980 %d)atn%?ﬂ%togt ,?/ag lggﬂsrre%?ozf\a!gtlrmg% 500 A, or

ores 0]

in aaangeém 90- 1500&13/09 140rA, 0L 188K, B0D2 U8/ [R0- 560 A28%0-500 A; or
ﬁ@bﬁgd(hger] tJ\qventl on al so provides, in
i § 8‘?15;t dhelotal ”uﬁﬁﬁéoﬁ?f’rﬁhbammddlameter within 45 A,
35 ﬁ;Qim@S& HSm ntion d i hat
npr | stgg 25@%%3[3 gllg?? an%aelt @8 8%8”\%0{ At geﬁ%%g %&rf’é least

90 g f@@b’@@d Ofan 4, s temst 120 rati,cin ldabﬁl SOUPBRY 4t 1edsP200 m¥e, or at least
silica-alumna, titani ur%

220 BT T P g v o). 0.4

cm /‘ghﬁrlmfosa:rﬁd’ig)bréﬂ%sltbel cr@% conpri ses gamma al uni na
and/ or delta al um na; per gram of support,

at 1 ¥mg erob@@ﬁatﬁ;sthoﬁn@anmmalad) provides, (nbortasatioR8iith one or
3 grans or at least 0.5

mor |
g5am ol F}?bltﬁg Bf orgP%tliﬁlq{g%géqrgwgégﬁlﬁqng%mgga sephnal that comprises

granms 0O
contaa:ltimg‘aI&mdegamltﬁ|oHéTbPﬁ‘10réj§pr§ﬁ@d Ueﬂﬁl?@ta, &Qﬁ'} a}rémleg][}]pggrt (a)

m xtuyre thereof, (f) has™at
com%ﬂsﬁﬁ%ﬂuﬁ]'%ﬁﬁ‘&a ﬁélncagzrlalmr@f tigojpoookide) nr@ﬁiﬁm oxide, magnesium

oxidé& 'Bpﬁﬁi(tm‘:e@ttﬁereéfh%nd/ . Z%QL oﬂa?clggﬁprs){eq?%;r%gg H@:ggn@)pnd/or delta

nmbi nat1 on W't

alummn@:@hai |peﬂ§raﬂml1|€pdiﬂ at Rabil s bARANG oéﬁﬂ-{mf‘%l\ﬂﬁlnﬁad '(%rﬂq% per

? st that has a pore~si ze
grampo ﬁ%‘%ﬁoé‘n a5t Och grams or atdeash0.5l grasis 0B Chefs al(MinL ORPESHSSses
Iphadfy 2&9%41 P 2004/ 042653 . a support, the

=P asup’%%?? t con%?ﬁgﬁ ﬁ%} dgﬁ%? §ming, theta alugyaa, on evivawmticref; (f) has at
most fdtgrhmis bf bipha SlupPiLpey igtsn ogglﬁ%q)hbutl on with a nedian

ngr e dianeter of at |east 60 (c) conprises one or
p Eomegmbpdimenisnthednamios alsd pt-dmedeBein ehtsindiadl With 0A€ or
more 8f thePAShSRIGR 981%%8519 anoarc]:gor ing to tﬁe invention, a vanadlum catalyst that:

(2) has a pore size distribution with a medijan pore diameter of at least 60 A; (b) comprises
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metals fromColum 6 of the Periodic Table, or

%%ﬁfo?@ﬁ hereof; and/or (d) has, per gram5 OE’%{Ugﬁ%‘]“’"‘uﬁﬁ

catalyst, at |east 0.001 granms of. one or nore
I i Qdi.c.. Tahl one. or re .

< SR CHL U0 Sl 581 s e B RS e pove s
diReibutioh eith Bahédian pore diaxicusrar at leasteddf A; (chcsnp@ses one or more

en’ﬁsgfdi n%nﬁ)‘;n thE i nventjaon al so provides, in
MEBHOT R OB Oh thsreTigAic Tabic 0Bt of mermesmradsef one or more
meQERRD ol §BF Mk BBl bl of MEDlcs Peredh B0 pasy e gram
ofatilyist,tad 1e@stF).0F Ir gram® of Jonk @r Ghaze metald from ColimntéoQhd Periodic

T%?% at nost O. 000039 igrams of the alkali netal, and .
SPF AEMAL FIPRAYALS O ¢ qranere meials fropy Colugunt ef the Peredic

T. );@"&f , product; (c) at nost 0.00002 grans
%?é,ﬁ?ﬁ}/ Fespl)lg%r%g%?am of crude product; and/or (d)

gr ednepmekarbofingmasythe ihuéntioasdsot fravides, i canbildtiorowit@bne or

| east, one oéﬂ%he cat al g/sts er gram of .crude product.
marg of thesBEBOLTHSOMAONILIONS #4carding torife dveRtian rieduct that has:
(a) STANTRLR 1t 04 | FoRMRYA o 0B nPD.08 ROOFZLIRGR 005 10 0.1; (b) at

conpositions according to the invention, One or no
mest RLI0000fgrams of dictakadf metak and alkaliee-eargameal, de ibsal saltseof organic

o R T TN T PR T B ot
proéd®REtan8RE (dafgr%%‘ﬁtg' tﬁe%rg?higtnﬁ?ﬁ@ﬂ 18ssi tharl (‘}Ph'fgﬁzgﬂls, of 8L b8 the

pot assi um and/ or east one o
caggl ¥t nen eragnet drudepreticti s magnesi um or 20 calcium In

20T BP0 B8P G o o

ma® oP (Rirhdtheds cre6Mpasitiand @ cbllithd OB inveitiord oh® bh@eretdligdli metal
contacting a crude feed wth one or nore

conpri ses
sal nf]z?ﬂﬂy@f norge18apg geids conesr arorp akgling-carHnmetah s3ltsé one gr more

-or 'iﬁbdé%icl%[&drld ureghl réﬁ‘l}wg’ﬁicpy(ﬂap?ﬁfegﬁ%g?%? ﬁ'x' g@l%ar%igxﬁgtﬁlg 1s lithium,

onbi ni'hg the crude produc
sodihm, sopreassiundiahiier ¢h)tat fdastrodehd tlor alklslideaethtrgethle t9Mmagnesium or
lbJ end suitable for transporting; (b) conbining the
CalEMHe product with a crude that is the sane or
di f §LERRM embsAMeARShE fiti i j i |
sui tabl e ?rgr treal?hengﬂ{?ag‘?l???? E&ﬁ%&;ﬁhgpggﬁ%ﬁgwwgom or
morhef the mettedp 0o deropositiard/aocorfih 1o tecinvammhi amethve thatedmprises
roduct i nt ne or nore distillate fractigns, and .
cofpiricica e SbARaeT B SRV Bhpiadufeasioral g hetjgcludes
a cHids prddudi, thef hahbd Qitther 3BnpRsiA®TR) SHMHINEBRAE Srudt PRduct with a
i nvention al so qgrow des, 1 n conblination"wth one or
cruggthat isfthe prmaen diffarenofrowdhposide feeddo doooa Hiend stitebienfor
t hat :

' i a, su rted catal yst, conposit.ign
ras B! B caPofRRGE Sfide GO Flon aicPiectint s f sy et Bren
froml thertmide PRA 1AM a Blend YHROIE for trRAtnfAMREIIRRS; @Pfrh@ionating the
alum na in the support; E(ilg) has at nost 0.1 grans of
Mg

crugs preductapnshienid) Fastiapad csutgedyct () ohasr mopuodistillate

' ' i bution W a ian_pore dianeter .29 :
faglgh Bk Ol PRl DR e 1eeef ope B Sy Tggons.
hasinasop@regnbodiniétis, he bentRA £ BbvidBE iROsBbRafsh with one or
distribution of at |east 0.3 cnB/g or at least 0.7

morgras e methpdherscom positions accarding &f thatinvestisn, 6qpporay aatalyst

9 ; | Ses _one or np met al.s
conflgh 830 PB s (BT S0P B S B P er o
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

29
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conmpounds of one or nore netals from Col ums 7-10 of
W%:) Periodic Table, or mxtures 5 thereof; (h)
oﬁfﬁ’? %355 one or nore metals from Col um 5 of PEE/US2004/042653
nor e conpounds of one or nore

bIe one or
Ofﬁ’E[eé'f@ ?j r’% b‘?ﬂs@rﬁﬁ’mj"@f‘mleh’éﬂf@qfw¢ﬂih¢abtealzwdlstnbutlon of at least
) B r 375.( r alpyst, fro
0 373:&3 /g of 3t 185% Pgenrgﬁ (/) (p?hag ggu{{g% 259% g]?tgﬁfg‘? g@ m2 %Weatéqastn&(} m?/g;
(g)m]n@rﬁek andorimoretradtals feReColuniRI 2] €8 thePefoR I Bible, one or more

n&#&c} or mixtures. thereof; (j) conprises oné or
COWBP Qe oF Mers plalsfirre Cofurppk? quféf@ﬁ ritedixl Eableroe mixtures
1 e s,fro um
théPEof @})%gfn Iélrgélgo %Piﬁﬂ%g‘?%e&gsrﬁ%x(?ﬁ?@g??ﬂh? ggrfloc[n it EOLIe one or
mohagqmp@mdg ofonobr mateahytsls from CB1RMY BT 11 I‘%rﬁﬂﬁ.”ﬁalﬂé or mixtures
one or nore Columm 6 netal s,

0. 001-0. 3 gr.ans, of :
th35 gn@r ha$pPes ezgm @F}ﬁatelmefram & 8Polfdzsams pr fmth;ﬂ@h—O 3 grams of:
oné B8RS Collunh HRPR[S ?Q‘t?e’rsoer\éﬂ&%%o%ﬂlp %nrgﬁ]§[ A e r%)n(tures

of vanadium or m X ther eo
theasify(hlr@mprisenore armore rneata:l@ ey CeoRingd 6 Gﬂﬂﬁé@dzﬁﬂﬂm T#Me, one or
m xtures ,15.t her eof ; % npri ses tungsten, one or
0

m°ﬁ°o?°é'"9:°dﬁ’i‘86 ghepe grmerg H@%“i‘é nhEolimi ¢ pEthe ReripdisfTable; o) mixtures
thefRERK) BRS Fﬂgér?ggtof cQLQ PTrog'P Bogg% se§ og:i:rgﬁ'lol? %%Rg gpms of:

m Xt ures
onegwfrmaoTe drann (6sn¢;ﬁls,mrxeloe Imore Cobinth 6medtal doei@hds, lob nfQiikes

i ments the invention also provides, in
the | AP Res NePRUiue OB OF Reieu oOMaungs HEvanedisms or mixtures

the@ofiIAS bbh@ﬂ&s%&%&ﬂnﬁ& Bﬂe Bpﬁoi‘ u%ﬂs 't;a?m‘(\}l;ﬂ)ggnum Or mixtures
copposition that! 20 (a) has a
therggl (nlcomnprises Wpgste oBe oomoat coropourfs bf n(dg}teh,&&r mixQires thereof

(©) BRPEES AR O b B Gimaok ofiatet HABUEr Bireof, andor )

ocar
con’qmisttﬁaﬁkél&rﬁ @bré 60mpodids &f hitkelVBa mlﬁ‘ﬁrése[ﬂé{eap 00 1

rams, at |east 0.005 granms, or at | east gr ans

g
of Hfﬂ%@mbﬁéme% the IQVWODIBI}@ mawges dn sd)mbimatlommth one or
and at .l e

mor@%tf\f}?cerﬂelggcg)s & c%ﬁrﬁ;g?%gns cc%rdlw Eunt}xg 1rbvoeinpp?rél c}rﬁ%eg%orggomuon that;

grans of rocar bons
(a) ltassxt}’Alﬁ wif nomoktelt, wembstILS) aCmRa0.856k 4 nddst 01165 BB %er bfakn of
as..at | ast &00005 granms of basi ¢ ni trogen per gram
°°m895‘88?r;?6 agt Gp01 gras ﬁ’aéydre@arbgmwtbfa h@dmgdgnge distribation
bet a9k °Q. 2919]2609 l)%rl Mba; o Bkt (?0(8]1%18:5-5521191 ﬁ,@%&)? grams, or at

ni trogen; and/ or has”at no
least @0 hgranys dketromadonawit iabmi ey raggedsafbutionpeSideh 280 °Cind 320

°C 2 BTB1 NI G e 8@5%2%59%%20%?4’%25&%% hotiog onge
distr{sunpa SeivieeA320Cahd| %@g °€Qt R | 'I\ﬁ‘]yae 1%!3 ‘at feagt &ﬁ@os gags of

conposition that includes one or e ca

basigpitiogens pergmem of compositatra (g)stias; pdrararnas campodiios,iaf Rast 0.00]
re diameter of, at

eranfl 3 &f 1eBHY G erhins 06 018 B Suen, alflp e has & moss 84190DF grorms of tota

eas

nwk&@md&ﬁna‘&mrﬂ;@@réﬂ&cﬁcoi%:@sﬂwlgg A, (b) has a median pore
di aneter of at least 9 A, with greater than 60% of

t hi giegmingdments,she poeeion alsé peviales SinSoadination with one or
a 30 2005/ 063935

more b 47 B ees s 255 ini fe M sienas g sempesiion tht
includés dheQdr ridie chRBisBNari0ft Geadi quﬁe cétﬁl}rilga@ﬁasséj éér%%eze

area of at |east 100 n2/g, at |east

distriputien wg}g@hqmp@an o doongier afest laass UPPTY, at moami)ot/heand/or ina
si-li ca-al um na,

rangetsi;ﬂ@g%ﬁ)h rﬁb d)ﬂ(:lpl(ggsﬁ@l g,clg.?ﬁ' % G:é Ihgsaa 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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magnesi um oxi de, zeolite, and/or mxtures thereof; (e)

Jess0ne or nore nmetals from5 Col ums 5#8:12[5 "
&ﬁrmberl 6di c Table, one or more conpounds of o 52004/042653

P B LT, FPANDS Rt B8 s [0 e
aferacmlfu(hhsx 00 ey, at feest Fl’et) m?afg, or Felbhx 220 AE/GHdYBdhdbrises a support;

amgrﬂpounds of one or nore. net a]I s from Columm 5 of the
e supROTtremRTIses aluming. silica, lifardpming, gianpim oxide, ziggeriwm oxide,

nep Rl oY, 2811, EAEbr R0 HGATS) Blmo 8 oL oREF: metals from

one or nore conmpou

Cohunars 5+ ﬂ(bﬂthe Petibdic dable, ¢iie) orantiercosgdunadcof@ne P fifdre metals form
Tabl e, one or

Cﬁﬁff@fﬁ% h@gﬂ#gg’[eg%s%ég%r ct’rﬂlgwg\?rrﬁ%&ar@ fy (ChsaneRsisgfrpnesoIgRore metals
ﬁ{)ﬂlecaa{;h%fq e Paddic Tole rer%t Y wﬁhgﬁnq;%npaémo&eﬁmns from

gram of cat al yst at east
Cobiren £of thePefiodie (Tablke, onnectm:s ﬂmr@ff((gi) hm;l pGr greinadf catalyst, at least

m&gounds or mxture reof Iﬂg |ses one or
0,930 exeims 4if e, a3 s Colymn nzﬁtalf= e 58 {56 o upaib aetal ggmpounds,
o%lmxz@ﬂéﬁe&qﬁpeamgﬁseg&é@sg?efa APGE 7h Todurhd p%rg%' 4 dic

10 of the Periodic Ta m xtures thereo
Téldg, cnemp mase soropminds ofromecoreheneametsls ffroomCGhimmé ofl he Periodic

i SR P e RSO 8 SRR 1R oF one or
m@fe CdlikiA PHelaRES RO mbre dolirhh 8mARPRAFRALS or E’ﬁ?thl'érs Qﬁ’ereof G)

fromspecific embodi nents of the invention may
cageprisehenr o morefesials fiom €olumnotthefithe Rvodindabls, mfe qrhneore

nti o Far exanp f one.. e
ooy BERS S onert it R B om S RBaD g e PR Eepyedpeares
tharyf; aﬁa/ot {16 compeikesaine @ niROEiRmeh? fidth (HAIMS TH i ERESdic Table,
crude products are obtainable by any of the nethods
OngY Masg §?r@ﬁeurmlé§é prdempEredsment FomColymnhidrof the Periodic Table,
oﬁﬂﬁﬁﬁé addi.tional features nay be added to the
speci enbodl ments descri bed herein. BRI EF

DESGRIfﬁ&ﬂle&]ﬂnﬁédffﬂrﬁtQMWrbEﬁovﬁdpaﬂﬁa@ﬁfbodfmdnlttﬁofﬂheErﬁrﬁﬁtlon may
ose skilled in.the

i nvention. becone appa ent to
beom ‘Wdt‘ﬁlﬂ?W‘FFé"’é%ﬁié‘?mPﬂW emfdipnent th@”lifé{"%ﬂq digr example,
fe%ﬁt@ okt br@er\fj\?’?@ Iﬁeﬂrbf e ﬁQsﬁﬁfbﬁ rﬁ%' E@&&Qn@?&ﬂﬂ?@a@dﬂe@ #om any
drawi ngs I n which: I's a schematic of an
oféibatiemaantodofierds.cont act | ng system FIGS. 2A and 2B are

sch ti.cs of dlms ts aof cont yste t hat
o 0 s AL FEios SFRLcESi: Geisnts By aos 9k the méthods and

syﬁ@{éagﬁaggﬂj%%% FIGS. 3A and 3B are schenatics of
enbodi ments of contacting systens that include three

contlaé‘@ﬂthw embpdigents) @ldivoriag featusehimam b edddd taithe specific
em%'(‘{,’a S@eécrggcgﬁg?ﬁ?ﬁar ation zone in conbination with a

COI’]
BRIEF DESCRI PTION 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:

F1G. 1isa séhematic 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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5 FIG 5 is a.schematic of an enbodi nent of a bl ending
zone in conbination with a contacting system FIG 6
WO2085468%88mat i ¢ of an enbodi ment of a conbi nat i PATAB2M84/042653
separation zone, a contacting system and a bl endi ng
zondIGBI & apdi 38 aze selismatics okero gb raprnis o8 Gonrtecting systems that

feed and crude product 10 for an
ma{’r@‘ﬂg} ?ta%{'néE‘ﬁ%gcti ng the crude feed with three
cat HIGSH $s a Sdhemafic bfaRegbadiieaodf 7 RParSidN akd @toffbination with a

i ghted average bed tenperature versus I|ength of run
COW@FUWYéW%dl ment of contacting the crude feed with

one on_of

repr@éeg? %?C%g}n%r% é"?‘% ?%Eéﬂo%wgtrdu e gggﬁ%e “qipbination with a
coptadiiicdystehr an enbodi nent of cont actr ng the crude

feed with two catal ysts. 15 FIG_10 is anot her -

t abdilGt ¢ & sshemape eg@mraqur@earqf@eqomlegmm of agparpiéerntizone, a

enbodi nent of contacting the
co@t?%d:g# i %‘?g%ﬁ%d %azt()ﬁ{gysts FIG 11 is a tabulation
of EIQURiseabulatich 6f PR sEitRieqiropdraes 6Ndradt fRALAd Bfude product

contacting crude feeds with four differ ent cat al yst
for@;@@?élmmte cmtartsn%thg celdRifesd) witle Brree estelystion of
P-vaigeg %fa SalQ Eﬁlo}ﬂ%&"%%h&éﬂ}a&ér beﬁQerBBJrature versus
enbodi ments 0 con crude eds W our
lengiltf dfane fivr atﬁdralqumemyﬂ’tceﬂmctn@ the cAidlei feedhwith apfibEmbore catalysts.

rep ent at i on of net hydrogen uptake by crude feeds
ver I3 9 15 fabulakion g repiehoRtERrebeaes kg ferdyand e product

forl d&SAborhht o@%m%tmeg%@ BhudE ?ée"a'»*ﬁ% twy il FIG 14
is a graphical représentation of residue’content,
ex pFE3.sHHisianother ghtlapen oénepmgmtatufe mropertiepoaudd feed and crude
versus run tine fo enbddr on actrn crude
profBEcIET ad ghpdifent of copfiEis nerids, tepd SHOApOBHLE &
15 FRGA 195 @nﬁwﬁionrcﬁfr&&eefe&ﬁidmu@é mﬂ@e ?or' Jrnt%tmems of ..
gravity of crude products versus run time for

condpeingicride: fsedst with fun diffareptichialyst sisterheed with four

dif cat al st e 16 4 S hi ca

Fepr BRis PR s EhEiRn e bR R BB b N s time
for 3thbdeingaid alntRting tride fRide Qﬂﬁrtf‘éuﬂ&ffeb'&t chtalyki BtehRr

enbodi nents of contacting crude feeds wth four

di f FE¢-didtis @ granhjosd r@y@s@ﬁton of met hydragen gplake by srude feeds versus

run'tfthe fo8 %H'}bgmn\fe% rrg&tg&%ac de %eldg%{ Ifhﬁg)q%' ﬁgfé&%rj g% a]ryétesgstems.

produc or e cont
WI t AlG: auak )i%iapﬁ‘ryc&l &ljﬁﬁesbﬂitaﬁon ofresidee cM&Ethbb@reeﬁaﬂﬂi weight
a noly fl yst and a v%gadl um cat al with a
pergefiiagey b cry %‘2 Vwewerm smbodim u@e%wwzessmde feeds

wltﬁ*ﬁf\jrd gJeH[d&t g ggg%ym catal yst and a

num vana atal yst, and with glass beads.
Fl C-F IGl85iisa graphival aprarsentmﬁorpcrﬁndange esAPI gravioglef dradelproducts
enmbodi gCtgent S of cont act i

ver S e i daberRpRimaRS 9 omBrE ¢ siufledeechytly B Gifferent catalyst
sysichﬁ.Ui d hourly
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. *
F1G. 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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5 space velocities. FIG 19 is a tabulation of

|.es of crude feeds and crude products f
@%@g’aﬁ%ﬁfs of contacting crude feeds at vari o%g’rmszoomuﬁss

480685t pBtarcplB Sumb Bl B bbb PR R AP and yin s
bda@sms, specific enbodiments thereof are shown by way

of example in the drawi ngs. The 10 draw ngs may not be
to sBlhd8is a tabhlatipnl Of)eroun@m of gude fopd@nd pardg pradustyfor

d escr 0 eretg nded to
exhof PR ot PR SRR TR & GF Flbslsh SR GEighia bourly
spabd vabcitie contrary, the intenti on is to cover all
modi fications, equivalents and alternatives falli n?p
13

wi t hFlgs. 1 Ads smbnlatlolanﬁp@@@plés @fcm%fesd%wﬁrudm@dw@

efi.ne a n cl ai TA
erfRedt Bl o Pg B TR el Bl Ppovafusth BpBRIAGR, o
des cwihile the I8 &itidn |1Qsﬂ§@é;ﬁbﬁetbaalahousﬁ%bﬂﬁicathtﬁﬁ@nﬂ altéinBtive forms,
are defined as follows. "ASTM refers to Anerican

specifis gmbadiments thereafare shawr bymay of prampfe avmeydrawmg&r The

AR B TP R AT e

depaﬁ]ﬂmttaaetoaMn@ttlﬁm@edqa nipgntheeneptibagethe fpatth;alae Ifdttdﬁdxsclosed
feed and the crude product are as_determ ned bé
bypen thecopyary; th eseﬁenwwrnaﬁ@*@ral aodificatioph $qniyalepsand alternatives

5055 G155 Bk Pk B S
clatmser wi se mentioned. 25 "C5 asphaltenes” refers to

are insoluble in pentane. C5
: is as determ ned by ASTM Met hod

Dzocﬁertau@hb*é'ﬂ?mélt%f ﬁie(lﬁw)ennbﬁéz ﬁé %e&.‘?lb@ﬂ ﬁex%{n Mhére detail. Terms

metals of Colum X of the Periodic Table and/or one
used heremenre defpmdrad dolsfwsone or nore netal s of Col urm X of

t he . i,odi whi ds
col ufis InisSe 1§ et SPRS TEs A AaRRRls] odr ¢ 30
Tab"?&PI lpPdvitgX Qé'f@lls% AP@FH!IIEW ab15Bralke Pr). r@Plegravﬁ)o;sQae

more netals from Colum 6 of the Periodic Table

deml@ﬂbdn%gwmed%ﬁ%unds of one or nore netals

fro

ol enrn‘étg?‘ ésjfj%rc?%efng,{egcepﬁagg %écﬁ %t?»hﬁ;c Ja?‘gl)rr %erc&ﬁ%érg}' té)i:rudc fe>e<'d and
theérulld prodbarar@sl detckaied, byaasTRr M@ﬂ@d@)smr e corrpounds

of aone_or nore el enents of Col um X of

2005} 0EEasepditbsgordop i ssaledecd, the gy ptﬂﬂi.uét ’F%’P’é"he crude
prb et SR PRI A BN LD pygne.

" Col“Ogmspbbaltelesrefidrs &) asphdfeabstrhoam mﬁsodxrblmm;ﬁ:nmnenﬂa tasphalienes

rom Col.umm .15, of he |od c. Tabl e and/ or one or
CO%F@SG%%?MHB%‘“& g 0§} ements from Col utm 15

of tbguRE! quétgl(s-f’amf@rs 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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5 I'n the scope of this application, weight of a netal

‘{lr% mthe Periodic Table, weight of a conpound of a
W@ 203063833 m t he Periodic Table, wei ght of an elR§HEAH§2004/042653

fromthe Periodic Table, or weight of a conpound of -

the Raripdiehahle, v which KecdPeaspordisdo ia:blumn sumbdrqfiraxetpks 13-18) of
For

the tg)@(lgodx}/:\ﬁ‘agﬂt F2 ; i’gagﬁtllgﬁs%t he - @ij’ rﬁ gFog(%rglﬁrdpore elements

| frorﬁiﬂoﬂthﬁtl S of hﬁ Fplogid! de@@aﬂ@&r%ﬂe RmdB %ofﬁgbmed?%% pr more

metal in_the ca_tal?’/ is 0.067 10 grams per gram o
eler@g}tafrygtColum@rﬂpeqﬁt Pefatis Telet he wei ght of a

substirate xa a_.cr f : i
CORIRE Rk i By U TARYE B B e I T e
of avwnqi@hnd bAS triefd) fidn ﬂa@ll:ﬁﬁbdlféel"a%%‘%%t obP&s @ﬂm‘lﬂt EO8: the Periodic
total weight of the substrate. "Wppni refers to parts

Tabjgs or weight ez egmpringtod an'elomans ﬁfoeedabtP@naﬂmafaszmalculated as the
er he m ret tact

wei e et of oehClf e i Buemig of BT s of Bagids papa por

grarh)odbﬂﬁ%f@ thitscaWul e Pwbight dMfle hid) eﬁhﬁtlﬁétQHB'tH@czﬁﬂW’ﬁg 8.067

204 C (400 F) and 343 C (650 at 0.
g"a‘HB%fingIBtO(ﬁ ent is as deterni ned by ASTM Met hod

anal epzie e B el OFA SohBofh BEE ruprbisRE Reampl, pcrude

feedoh tcaalmtddmm afrhafﬂudd'jﬁbﬁlﬁ@)iémss@ﬂi Qei%tz ﬁ?&&nSﬁ:v@él" igAtpRELentage
or ot a

basei%- Aﬁ Net hods = E385 for geni
iy iafal weightef Szsubsirats, [ Mippm! Tefersito paits permidliaglsnweight.
I efehsie fBedioldl %cpﬂmﬁ nqa;'ggmtthg]x%‘{)ﬁ&x%ttﬁg%on aalsgf}e catalyst

than 40. Basic'nit rogen
duripgpidcassingod D2896. Hydrogen source" refers to

h / d d/ ds t hat
wheR R eh i bAESom Wit deok nscr BB buEGR hetyisen 204
°C (OB ab@ 308 OF @S0 #1999 NiPs. B&E@Qﬁé’l%ﬁ&%z Is"ks WBRrfildd By

A hyd rogen source may I nc
ASTMMqtbQﬂD&O? hydr ocar bons (for exan‘pl e, Cl to C4

hyd carbons, s ch as net hane, an |
bt A 6503?% S B Rttt SolShEaaDd ke molecular
structiry ofe hgardabhRJHeRrARSAS Soktbf 1§‘§§ det@x'ﬁﬁHEH bphsw ANAHRSHs

grow ded to the conpound(s) in the crude f
E383 for gk ygma DS 762 fngniots mén@gcrh and Q@Bé fmu&impmgsn hﬂsnc nitrogen”

referg ) BB T BT e RS oL o R0 petEon iy s e

detcmﬁ@ilsthTMWthtmElDEE% I iquid feed rate per tot al
vo| and is expressed in hours (h').

]! of cataly
Tot ﬁ%‘?’lﬁ?@r%’f rf*cfaltSatN@firqgsnwﬁ&y|amoe"wonpd sudipmednyruos that

Pl SRUELESE o KALATES, 1 08 G0N A6L 00, A08 B

compolund(s) th thie xtude é€edr &4 Bydrogen soredpas inchafe, bixak nbnghHees,

re conp und that are liquid at standard
hydr‘?"éﬁﬁ’ P Famplg, Y@T?% qms spe Clwlmmhane I@@'&ﬁé@,rmﬂ?a@p,
butade§f inelu
u 5*3@*‘5’?%{*“?’8%‘%2%}* BT by il B ERERAN e AHbtEd 1 S Honer

amount qﬁhyﬂragcnSpTPvmiﬁd to thaeomponmd(g) ia Qlﬁﬁi)@ruﬂél fectihat are
S,QJ]:AI ds,at STP "
at 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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5 "Periodic Table" refers to the Periodic Table as

i ' by the International Union of Pure
9@5 55% eni stry (1 UPAC), November 2003. gﬂgquﬁoomm:as

mataL [t ~0Lgan C r. to,alkali netals

T koAl e A %%ﬂmﬁééav‘-‘c‘"dwwsmrmm Bpmpounds that
aré fighidra blapdisid tdigscemtbre s0d penb@BI29FCRIE Mﬂanhé}?hﬁher referred to
salts of organic acids is as et er m ned by A

- asyisTRol opp cgmpositien thiy inelydesa mb@@tmrmfeone(ofm ):ompounds that

are ﬁﬁaﬂ% Sﬁ"?fvﬁ{hsoneoor?noqg %{H’xgé%d@&h (‘;.%Ir,ebo gF gts %’?}y

er evaporation an

substPedbéic THER ¢&fBisapthe Eeri%ﬁlcdm 9 %‘ﬁ&f ¥ by ARl Mternational
Met hod D4530. " ght ha" refers to hydrocarbon
UnignpbRuistasd vipphed Chemisiny gﬁm%‘hﬁb Nﬂ@mheb@@(?bn bet vveen

ggn? %nggf ng%?%ﬂéog aé CE) %%tl'%l #ng]hn%' %&%@gﬁ ne-earth metals,

zind\arshthiEechréefugt, or b@nBinﬁK@{s thM@GﬁdA @Hihtehtr ¢Tnet®k in metal salts of
conbi natj ons thereof "Ni/VIFe content" refers to the

orgastif aids igps detewained by ASAM MethedoR1318: conbi nat | ons

e S CHROMS TP ORI B e
remniingafige evapobition mad gﬂo@snﬁﬂﬁ@bﬁt&e&d MR content is as determlned by
AT ERRTBIS A < Toxygen “compaunds that do ot have a

car bRpyhth” fet&O s Bydds n, %&gﬁ@ Wihl 4 l?mﬁt%’%{'a%?@ 'dﬁg'lbamon

organi ¢ oxygen corpounds | but
between 8 REr($00 BK)cEAnd 208 °EBS2 Bl at 6H®Il vIPa.aNapiha content is as

| cohol s, es, , al ydes, or conbinations thereof,
de&ﬂp ghﬁﬁﬁ&;ﬂ\g‘?f@%ﬁsg rboxylic group. 25
" NoRNGWTRETERR @ Hac], vaRidis, oh %Qwﬁeﬁahémaﬁéx‘eef

m xt ur es of corrponent s that are gases at
( peptii‘¥aks le)ent/ atefrgs toothe tontent] Qfeﬂclq';‘hfvenaﬂmm, Homumreomblnattons

leu sents the | 0 ncy of
el The SANEFs FRHESER ey BRSO
P- vaNué/m%’ refé836 hbRRA chl¥icdnetdrs offi@hd PalSbicneter of crude feed.
"Measurenent and Significance of Asphaltene

Pept NoBrcriGAXyicTmnipining aT2apic axyeen eampoustiPetefess tupnganic oxygen

E u
corfisund T B RO AR bR BC0-d #0600, Hion S8R g
orgesic@xygen @aipounds iavkiderbut mdioaﬁnﬁ@ﬂ@o dﬂtﬁ?dmtcgéhc @héts, alcohols,
e Vo ulmcehe asﬁgiﬁr m ned by ASTM Met hod D4284
NO%%FEGP oly et YEgS: or @@mla@tonaﬁ@qr@ofewwh dogrot hepe a
ca,-gocgly é% eritics A9220 35 WD 2005/ 063935
| US2004/ 042653 instrument (Mcronmeritics Inc.,
I\Ior dﬁmfs—sondEmab@l gns” 1f&s fo Jornponehs and & niiRnueksat @ icoimpenents that

ﬁgues. "Resi due" refers to conponents that have
arega%eal range distribution above 538 C (1000 F), as

detqr Hephtiby) I JYepRa PR30k o 2 nuﬁ‘gx;% valel Ghink gpresents the

standard cubic feet of gas per barre crude fee
flocculation tendency of asphaltenes in the crude feed. Determination-of the P-value is

described by J. J. Heithaus in "Measurement and Significance of Asphaltene Peptization",
Journal of Institute of Petroleum, Vol. 48, Number 458, February 1962, pp. 45-53.

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

D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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"Surface area"-of a catalyst is as determ ned by ASTM

Met hod D3663. ""TAN' refers to a total acid nunber
W@)@B‘ﬁ%é%‘é as mlligrams ("nmg") of KOH per gr aRCTU§R004/042653
~of sanF TAN is as deternined by ASTM Met hod D664.
instryment (Miceomeniticspelr NersrassrideargiohUsS Bl mey be rsastfe determine
the%%l{.ﬂ:%u“ on between 343 C 10 (650 F) and 538 C (1000

101 MPa. VGO content is as determ ned by ASTM

Met HREsiBh3Gréfers i @ﬁﬁﬁ)hér)&s tHa€h&vesa bailifig reigRidistribution above 538 °C

viscosity at 37.8 C (100 F). Viscosity is as
(1098¢°Ep s etermisied dy, Wethed D339%. | n t he context of

this bi t he

val uééggt gfl?fglts &Sgtanhérilgﬁb&?e&%f E?SS];? ]ﬁ)t‘a?r%fjofgﬁé? fee

t est'Barface @ed SIfdeatlyst Isfﬂsfd&tcﬁﬁukﬂ eytRSTMEehiod, DSGEG

test _nmethod may be nodified and/or recalibrated t

t est TAF rsfeantopt topd peig numbguregprensgd aemplligemmsddmen hwgﬁOH per
e e TXNP BERAORGET b WITRA MERORDsBAS  BOC

are* U@@’fﬁfdryuﬁh}}dr&aﬂimmﬁad badling pamgée @ismbmwmbetwcen 343 °C
Stabilization clude, but is not limte

(650ckpand 534 °%H1 Eaéh%b@ﬂ MPa. é@@gge@ntwaséﬁter@we@y ASTM
ations thereof fromthe crude to forma
Meé&%og%ﬁf%’igd crude. Such stabilization may often occur
“WYiscpginXirefietsto tkinenidtie vincositycdti3arg & @108 °F).e Misdosingis as

| te Stabiljz cr typi cally have not been
detﬁ"“%‘f’?‘i rEae %mﬁf%%ﬂss%%m ly distilled in a _
tr e (FRRbnie2Cof thishppReabbRGY fseto b |uEHPt]sﬁ:>0? QHR ‘?f]ﬁl@tvﬁ‘ Wlobthined for

specific boiling ranhge di stributions t (for exanple,
a progpitty fithediubstrdte wested is M@dde afilimhits of t.l‘@rtr:sianethcgd ahé &5t method

h stil ) | t 25 t | ted t
ma Dpﬁgioﬁilf@ﬁ %%6‘!? grf%?q&lﬁg’%?‘?doﬁ‘?l{%tf?fo%‘lgg gﬂq%egly | \r/n ac 3 um o.
di sthldedtdl rbe?b&\ﬁ@é and/bN@tctted! it h?ﬂfﬂc@x‘bon containing formations

unfracti onated stabilized crudes nmay include
andctbamp siabibized.t Gruden may includeaarbdmeih uGhides atsogenerpllyrsolid, semi-solid,
east onent

and%" q%@tullc; I §ta}79&atlowg¥qﬂclu%egt?lg & g@,'wl} Clcelljr&) ﬁl&?m%oé'xdcnsab]e.

gaswh @aterC $AMEE6r, contiiMRidns tHeeks .ﬁoﬂﬁﬁ@chﬁﬂa todbral @ Stabilized crude.
desal ted topped crudes, or caonbinations thereof.
Suchrgahplizptiop sayraftangegurat IPreimatedo, tarodustion aegiopeptorting site.

o oA Pk IR skl RGN G s

tredaene fbﬂbt}' togrodied muTuplE caﬂnlpyl;lerlts)wtth@pédxﬂd BS]I)Wghhngehﬁmﬂbunons
a content of at nos flj) ams, at nost_0.05 ]gr ans,
(forgxampls. naphyba, glrl%ﬂléteéﬁg And/eBE FrEHEOifser Dithidtion inchges, but
/
R Ko o R e B REFRECh pbocs
Undjstélld| angét uefraciemated stubilized napies treg indudoosmepérentsahat have a
lities.by tr potatlon carriers (for

treatnent. fac
car r%r ab?)‘fepJeM qaatingsqf ak @ast&r gFp9t coneaents pepgam of
crud® VB e O5f sf%ﬁl“i‘ze\d'&?&ﬂeg ggil/&lep&lﬁﬂ@ Eltdd@§ thhyH cr%@égd@ersalted

t hem di'sadvant aged. ant aged crudes may
crudmadnsebﬂtcmbbped’ crudest macrmpinnatams direr&ofc diflopped “antttoto acrude that
t hus i gPartl ng a | ow eco

has BEFULAH 158 hasiob At RS GE Ao oAt LT DL PR paint below
35 Y (PROISMPE (D98 af £BHBEVOLLenlBAbved CrERIY Wpped crudes will

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

components per gram of the topped crude.

36



10

15

20

25

30

di sadvant aged crude that is deened too costly to

\96991§%39 skransport, and/or treat. Properties of
di sadvant aged crudes may include, but are not PG {58404/042653

VI scos |ng dacltnééfg % §&%8roé%m@§ ﬂa @?&‘6 g’g\?ﬁtﬁm%@ cpudes to be

tﬂz{ﬁsp(ﬂ‘)edao tm\&htmrﬂ:@ trbhttﬁéhi:ﬁcﬂmat bﬁtraﬂépoﬁhtldneaéﬁlel@ (RQ8Zmple,

H%?ﬁns or at least 0.0001 nms of Ni/V/Fe per gram of
turks, of gipy)- Kibes b6 e Voot OIS ungtablepspperties that

ranﬁ'Pgneg{ @i@d%ta@% gg#@gggpggﬁgé%g%e ugﬁeeg@a%,uo 3 ransportation

resi due content
cgrrmmnd/oca trelsttneg) faciliGh thusdmparting radewcsnnﬁc&ﬁic vafueab the

4 gra of C5 asphal tenes per ram of . crude
mka&gcsm de eeanomic valie may byopclythe ﬁéﬁCIUdeS the

|
Sl e S TR e
nmet aIROMBsg]fdmadfmgad erudes n]a)' inatodd) botedre nmshmha:t ®0oh) TAN of
ablat g T af st Ut S PRoR e at EPIE COme) AH Sy 21 Giofids @) a total
I\QfWF Behiits, of at lehﬁ??eoO@Z ?r at Rast (? ';’%am@Bf N&®5Fe per gram of

5 granms of resi st O
Cm§1s1 ehactotal hetsmmnesrdontshnnefutsleast ®e03 gmmm”rllta:gMOms petegram of
b3 el oy R o) oSl b B a
gﬁhﬁéheﬂ%ﬁt%nt ia® &qﬁwtﬁgﬁﬁs OF B9 8SphaRfies PePBal of crude; h) a MCR
advantaged crude, nmay have a sul fur content of
corigritof @t Bas Ogifoargamaof M&Rsper@ran of coxds; i) arcoatent cdasctals in metal

sltsR HAPacidsbe 3P Rr TR T or P SR iR il 02
c@ﬁbmhmbr&aﬁére&' Ji sbme éﬂlb@éﬁ)ﬁtﬁfb gigadvantaged crlle l‘rﬁ:@ﬁﬁclude per gram
25 per. gram of crude feed;

0.005 grans of ox%@
Otﬁlswﬁﬁtag%%ée ebleae2 FRmsrFaihe, 8 et @ﬁ@f%m@pf esidue, at Jeast

03?& " eglel%?%u@ oF agfe?{pﬂqj %r%[nlé %? szEﬁlg 69 gtgﬁ ? :megr ug’é

Vi ScOsi t

(

disabdntagthcrABPt mgy davd y TAN mta ﬂaﬁgﬁfroﬂam 10) 0.3 16Q20iERbLr 05 to 10,.0r

t al i netal, salts, of organic acids of at Ieast
08 wde0te %! griAFErHn cRbPdinente FhS@ﬁ“@ﬁTaBFd Eree; pebsrafﬂ)of disadvantaged
cﬁgmh{}ﬂidv@ RSulrhedRnt ogtslgéii’@.@b?g%gnsc Bfé'lggs% gerarns or at least
at |

i ncl ude, per gramo di sadvant ag
002@6mms. 30 grans, at ]east 0.005 grans, or at |east

0.01 f ,hydrocarhons wi,th a |I|n range ..

di st IS0 coRPogitense i advantaged cotdss Rave propertias Mekyding, but not
lim@adlo: @) PANW A Teastd).5; 1528 tox?ge@)%nt&lf Qf'ﬁ ledRf 0.8b5 glea@l%t of oxygen
0. 001 grarrs of hydrocarbons”w th a boiling rang

padigsam ebhervide feed et hederpspRO Bnes m@br@ ©0atc1emt 0@)4ma_mw&f;s asphaltenes

P B gPYREe ﬁ%'&@‘iﬁ!' i ested VRl TRk e mle s 7828 for o

crddifﬁfeédl Rithi O hediwasmit A6 10; anscsiithi6f mdfal YR metal salts of organic
2005/ 063935 PCTI US2004/ 042653 at 0.101 MPa; and

acll@ﬁf @t ag@100§P b gamsaaf mesals Pem@msofgrm or ﬁrcoatblrla@asi thereof.
di st]?ilg%)u g?‘%gg%cru%éﬁgﬁ{?gﬁ%g Watggaélg ogg civaﬁ cp %'gge at least 0.001
gris,ad Veast RUEOsra iy e st Ayt 0, W%x‘dﬁ'@ of H?&ro%r@ﬂhso\inth a boiling range

di sadvant aged crude: at |eas 0 grans, at | east
digribgmrgreayresn Br°CGand 249IC © 00101 gyIRamat ddashiy:BF graarsbemisast 0.005

o B SRR ARG b SR Moo i gl G bervcen
20Qrangd 300 °Cak 01102 MP4) aDfkag0] @hm bV 1Q6A. Mmgrawst &t A least

boi I i ng range distribution between 100 C and
0.01 grams of hydrocarbons with a boiling range distribution between 300 °C and 400 °C
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200 C at 0.101 MPa; at |east 0.001 grans, at | east

&".OQS %{gams, or at least 0.01 grans of hydrocarbons
WRRPHOES) | | ng range distribution between 200 BCEEE2004/042653

300 C at 0.101 MPa; at |least 0.001 grans, at |east
at G 19bNiFg; andat least 8001 @zarps, ot bast@: Mssgrams yrdrt deaar WOhgrams of

hydfgbdinbhs PR Qb rEARAT b IGL Betvi oS 55 30 %G 6 6101 Mpa.
| eaBlisadvAHifgedronides nidy iatlud€ ket cRnDdf Bk an@bed crude: at least 0.001

hydr ocarbons with a boiling range distribution
grapis; Hdeast 4095 erams os sbleest §010zrams ofppdrogishens with a boiling range

dislgi;b?ﬂgﬂ ep%targg 1?{) Sgga? Ogt%)f ll‘\iggé;ltal(J P%Stdgq(s lggxrgﬁjg gtfelFasF 000 grams, or

advant age

at 1€as0091 grans of Wrdrédarbrstittda Bdiligp edfze WstAVEHAORROLS100 °C and
h a boiling 15 range distribution of at nost 100 C

2084C & Gy Mo, 5 Ipash 8 @IOF igsams, @t eng) 0005 gTAmE 0 at least 0.01 grams of
ASSES0 T  BLERL BB A G Ap 11 v

per gram
at 1¢aptl0.00 Bgtannss aibas 0.005Lrarfls, 2r 8f RAR 0001 @am¥RFhy8rotarbons with a

.grans. So di sadvant aged crudes may I nclude; per gram
boifffe e AoHTLEGE Reerasn S00SE andd0D *Cox 0001 QvBmandat lesst 0.001
r I lora of . e
B st QO B or A1edt 0,08 FRdy o L RO SRR ivith 1 i rames
distributi el we@040D Ui afd AN VR0, 1®oNPadi sadvant aged crudes

may, i ncl.ude, per. gram of di sadvantaged crude, at | east
0. o%?f’fgfbla?ff‘{an‘gseq g%e??s mapgsiydeapsr gram ofdisadyantagzd@ude, at least

0.001" @Fhs Oft 1%@@.999%{59;&2 gf;\%ttlg?g().@?igk&ﬁgof %}gﬁ%ﬁr%%nsovyim a boiling

distribution of
rangs) disteibutinraofo most 108 °C bad.161 YiRa, eaddiken Rohiplvdrbgilinge
but_ are not

comBofTEaTTRics TRt rpT Al R DA Ofalpanatascd crude, a

confetieof SWEK hgkdrobhrBons@f 4 nfeRPOL LM t fornia,
Canada Ta?drgands, Brazilian San% (énlgé{arnn%méa og' basins,

yomegisadypntagsd Gudes mohiadludejper goariiofi didadnanaigtth cfela, at least

Eg : . ;
 0uh0h LR BERSBEI, PR oSHERISL AT G B

rangdidésadivaitnaged lasipdes @y, Enharse the properties of the

30 di sggqvant aged crudes such that the crudes are

ac C8PE sbtad vardagedoandss srayainrlvde.oied £ram of disadvaptaged érude, at least
0.008 ", 3 o &<S, n e that..is to.be treated.,.

h& Fag‘?sﬁ ?%/ag o Gebrsr % g%? ’03’332 Feqstgdr'gg gt h.yaﬁ‘}?érb@f’ﬁl b"é'?‘faelé‘ﬂl ing
rangerdistifmitivopfetleasts56€gcr i bed herein. The crude product

regul tin ﬁr.o treatnment of the crude feed, as
de E?’PB‘SgO @,sgx'ﬁptaggd Gaides et might be sspied fusing tspragesses
| d/ :
sSSP SRS STAELE O s o

worlddd & CatfdCodsearei souddreen Chabifoeriiat Oarfade Tapsdrels RdiliAg Santos and
t he

ComBiHiSirh Eirrin ClbatsoigoChah Unied ddpesiam hri Ssporngals
Offsitire BI8Adse WdMAPRa T NAhe b N2 %gﬂag fl\/[%l%gsg% rabgz&fggx\éai_a Sumaira.

enhanci ng the econonm c va
cr ligatmpnd dfidisadvaytaged Bruded inag enhirich theas® p&tie16f the
: re-treatnent her.eb nhanci ng refining )
disa eI Sut it trchudear acreiabla o aaniportation andor
treatrtf@ful furi zation, denetallization and/ or atnospheric

distillation to
A crude and/or disadvantaged crude that is to be treated herein is referred to as

“crude feed”. The crude feed may be topped, as described herein. The crude product

resulting from treatment of the crude feed, as described herein, is generally suitable for
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renove inmpurities. Treatnment of a crude feed in

i e Wwth inventions described herein may
‘?ﬁ%ﬁ%&@%ﬁnt acting the crude feed with the cat ZIGEY32094/042653
in_a contacting zone_and/ or conpi nations of two or
B RO T AN g e BropETiey of theicfede Pt Rodised dadeseribed
heeh 26 QRBEL S thdorfeshordiey dﬁr%ﬁ&ti@?a{f WesChaae filetMediate crude than
contact of the crude feed wth one or nore catal ys?s
thecqradd feed, oo cldser todvecqirespending prioperties of Brkat Exmdel thAmthe crude

SRR CEBLASL e S LT gty
réfiied MIENeGeR noSRERneit, Pl eMﬁﬁn?Yﬁnﬁ%ﬁ?@ﬁci{eaaﬁre-

under certain .contacting conditions Teact
irpategngeay wickidedesylfusization, demetailizatién aydiooaespheric distillation to
re?lfd@%%ngxgﬁ%s in the crude feed. FIG 1 is a schematic

o1 conra ng system 100 that includes contacting zone

102 ATreafrbit of 8 0fhd8 T ifi aEQE AR Wit iB08RiohS dedthiBed herein may
.conduit 104. A contacting zone may be a reactor, a
ingiude contagsingthe ermde deed with the shtal yst{s) inareontatcting @rcindror

e AL PR P b SR BOREH 55 Sl OB 8 om propery
of eandofeed ainyHe chbvdddalyl c0atabESE the BR1de feedAwitlP Dhd SUALR! htalysts
tirred tank reactor ("CSTR'), a fluidized bed ,
refiiye tothe same propprty of reirudedived. alnl some embadimiats, contacting is
PESRHEEk e eSSl ROETRLIRE! bR SORLESS Boarogen

systemis on or coup

- soQortincte @f mofehydratdbohetd: Whded certdif combéengSdonatiohSreact to

contacting system 100 nmay be a conti nuous process or a
PR g heaal % ol

FFlapsbegtall amauntyad hvdrogry to spmpauyd(pie ithpieudmised
nor : L e, . t 4] .
Sone Onbat naRrelie b ESANE syitf 180 RGN Syt he zone 1024
criiderfsed erderalcystactafg 2dne 102wia comtlait 64.5 Armyitactifig eene THAY bé a
the crude feed. Subseguent contact of the reduced TAN
2l PPYGR At emE Tl ROHERS \Pieagier Pk gebinations thereof.
ExAfipdsQlth QaFitab i ' '
o O RoORooiR & e A aaR b AT b e st fbon, an
ebpldatiebed seastaron caminuouse stirdedetanlo reaetor (“GSTR 'Yy aftuidized bed
' [ of t.hese.properties of the crude produc
re g SAE RS cront BAEE T paebiog Tnseni Simafments, The
copraciiigy dyste ©fontod Cowplaie MneFtihafe BEili6P Nttt OF Hehude feed with
crude feed with one or nore catalyst's. In certain
theasARRLITE It contagtipg Fxsiamn PO oay deypsiontinuausgresss erct bateh process.
ZoN@L Sl f. 10-60 vol % . fr 20- 50 _vol %
or 6o iBethy DR By ARG i o s sarabie R e aalia T

catalystsE dintsagieienghbodinints, konta @t tehirade FRAtSth Afifh SHtAYstr the two

C tal@é;t &nd crude feed may 39 WO 2005/ 063935
catposlp 0% GG AXEN of therreudedeed.r Behseqem cardacy i the, reduced TAN

- r r talyst, per. 100
clle 808982 g a0 0100 LA B P o B0
gra@isnt bcethergenotamidinente AN NvikdvRitg, OVl Vel doglteaq MetefiYoms content,

i ncl ude, R# are not limted to t enperature,
res UG SRIFS, AR) 8RO GEPrSambORUPTOR here mapEetpithberudoproduct
ch ' j 0 . tnacconditieons in so

RS PRI AR S0le PSRRI AT R ot e
crudi fead spihoirfeics murepaalystes. Tenperature in the

cont acting o%e mag/ range from 50-500 C, | o
n certainembodiments, a volume of catalyst in the contacting zone is in a range

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

the contacting zone. In some embodiments, a slurry of catalyst and crude feed may
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60-440 C, 70-430 C, or 80-420 C. Pressure in a

cont act | nsg zone may range fromO.1-20 MPa, 1-12 MPa,
WO H85RB235 or 6-8 MPa. LHSV of . the crude feed \AAPF:F/US20“4f042653

enerallgrane fromO0.1-30 h" 0.5-25 h- 1-
inglude frons 008140 gramg, 020%5 Brams, p hOQéT%grémeametsper 100 grams of

I 11 h" I 15
Chb@%eﬁqnﬁ&h%ﬁg%&%&. In Zﬁrbog?fr;nts in V\zltche?ﬁze

hydr Cganctimcaditions $u el dogdcrsg Bor@astay fnoludeX@itatenot limited to,
hydrogen gas), .a ratio of the gaseous hydr ogen_sour ce

teperaiarecpIgeRure, Budrogem paucs o astyde feed flow, or combmatios thereof.

BT ol PR e R o g o

thtsjﬁedlﬁl(Epmptlmley sl‘éxa))eraf[iaelmhd COMBELIFOLONE Gnay rAngeOffBmMI3D-500 ° C,
nbined with carrier gas(es) and

69*&6@ r‘é,u10a‘t3@d’0t Hf SQrﬁﬁOt ‘Ee Praspitra db p fgntagiiigezoneanayi repggfiom 0.1-20
|
MPRY 102 MPET0- BIRIR, 6r 6 BNIPRIEAS Y the ol et Winieony range

framd). b30hI pvs XS Hha :nwf qgams &dUdSorCIB]Oh’I e see eabbdifigents, LHSV
carr; er gas SO enhar]ce m Xi ng in

‘Staﬁga%téil% aét reﬁﬁf lidhe @theastlg tb @Réa‘ lgaélibnent s, a
hydr Hﬂﬁﬁbo%l‘ﬂﬂ% e? i &gfcggﬁgs Ir %ern%%&qg E‘uspp'fﬂég QQQ gaflfor example,

et hane use arrier ga
hydemgmcgals)aa e:md ¢f the glsebhehypvogencioung ta dnecrudd feel yyabncnjkyrranges

SR 5080 ROLEE SR NS B SRRt SR, 53000

Nﬁ;@lﬁ@%ﬁlolﬁﬁ) Nhﬂfﬂ%ﬁ%ka%tﬁﬁe atafyt( sFWréﬁe sBﬁrce in some

crude feed with a catalyst producés a pro
embppgliments, is dersbined Muﬁils:am@(yas(ts) anddecirqulatedtheough the contactmg

nbedi nent s n enbodi nts carrier .
2 CRHT BaSima? B, for Bx G atgasem, Ot Ao TR G3EIF B3
m@yﬂfﬁbﬂﬂat& fioGQoTdhé Erulld Geed HRG/or Pod) o AHE ﬂ?&%g&%’o&é@ fn the contacting.

contacting  zone 102 and enter separation zone 108 via

- zogesedui khe caier gas @@p a}satenbamce zmmglloshe edngacting aene(S) In some

rom the t ot al
enBcaH s, A0 o8R0 BB 0P BRI S0 2R, bittheh hf sy may be used
asfaa:anﬁar@ﬁphrei regiasulhted| Mu@ﬁ@arcamaegnn zokge crude product
,ﬁ_glt separation zone 108 via condwt 112, and_t hen '
be tTheygeneea gogge mavientes spaireting ewedAR cpwugrently with the crude
fedd IBQJoh&‘lﬁ?‘lO@&ﬁe@&%ter@ﬁ%loﬁ%f ?6(% nﬁ'lrdo tuq%?&{e.rlrgZ contact of the

processi ng zones, or- a I nat’i on

crlida:)feedwwith deaghst prdoes adotal pgadpbadnesmmges( 4 aﬁdepmmbe and, in (>
and/ or _carbon e

r n sul fide, car i oxi de,
souﬁ% %%g@ent%)ge% sr§' SﬁH?éc?ﬂ?% ?ﬂ%g”é@”@‘&% éseconalﬂat;cbyvlth the crude
fe Bl & th ORiro denGoBE § R S0t I;Uﬁg tbaf Qdﬁgerg% exit cchntactmg

contacting system 100, puri tran port
zopy bEyxi amgcrzsepmrsr,lorszmleal@é WIEE&SEHUE 116r conbi nati ons

t her eof 0. VWO 2?@@ g63935 F;gll;l US2004/ 042653 | n sone
enb &8 PTREFNOR 208f, hBradRAndraas anay; Rersepprated trom the total
pr&ﬁ%ﬁurﬂﬁé genkrdlg l@xb%%ﬁarﬁtlérpfe@hmﬁﬁ&d Ftﬁtcﬁ(hlﬁp %z;solr ﬁﬂl ﬂﬁranon

two or nbre contacting zones e tota
The epainca:tr@cuxt:t may exinstragatpmumdee 0B dirctondaid 1 ga,se(ndsben ﬁl BFisported
tol:Z[ On chemati cs lof embodi nent.s %]?ﬁcont acti n stem
HEPPHEHON RETORGEPeIDep TR ‘fq'??f‘é% 5 r&éﬁ ng gAnes, or a

combiatior heRdfl 2R o400k Fntchﬁlg 0 ?Ac‘égs‘? f] |
contacting zonesg102 gnd 11 FI GS. Jd% ngﬁy 3B ?%gor %f(ampe

hydrogeraptfidey caibne diokide, add/ar catbén monoxide), excess gaseous hydrogen

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

purified, transported to other processing zones, storage vessels, or combinations thereof;
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In FIGS. 2A and 3A, contacting zones 102, 114, 116 are
zones in one reactor

' S separate contacting .
\?ﬁ%b@s?tﬁgsg@f eed enters contacting zone 102 via Jonduiz@04/042653
104. ;ln_s aodj nents,. the carrijer s.i s combi ned
i ¢ 18 Rerip TSRl Fohrink W GRAC IR e Sarmtyawi to produce a
118l produtt echerfotBied HLtvastmére| cﬂ{%ﬁ; '
cerI{ ain _enbodi t;:rents, aslﬂ?ﬁg\?ﬁtaién I§§ ?mﬁllﬁgﬁd&cgﬁéyb‘:

senagated, torfoge theswudeprognet/apd gas(es)carri er gas may enter
t he re,.c actd ng zone ith the crude feed .
s epal?gkssé'lojf’ \g}i)e zf%g%rﬁ%&st()ffﬂ'%ﬁlgﬁ&soc\ﬁd GPRtagling Fysign 6&0 that includes

teounthese dofitatig Zddeyw Bf FIG® 20 4B, @8Ht V4 100
exanpl e, conﬂt}%t 106' . Addition of ttzwieuﬁgyS rs%%%oomcmdes

C%%ﬁtn@é 2% 102 apdd 14 aFIGR34yand 3B inddwde qontactiog £ores 102, 114, 116.
f h i xi d/ tact of |

It WO DA, LORRCARY 1SR T0A 10 1160 Bl oS fheri epuacting

zdree th wid leated AHesdn(de febd eRORICBAlabIGE Z60RS 0203a EQMANR 184.

feed stream The feed streamflows from contacting
z onelmsgmeresnbodiments.itheycardergas isicombingd wish thaydrogen3bsrce in
o f r: 0 tacting zone 114 to .

cdr 108 tnd 1R 8o We RN S s § B %ute ' g
emtndiments,d shome IOFIGRM1e 3a4ml YBthe hiropdtOWhrdeand AR the carrier gas

FI G 2@81, the feed streamexits contacting zone 102 via
MEHHAE e PABOLRAreRAEACHNS goRes drithile couga deetiseparate] s Wewanduit 106
ddfbrfih SdireBiontdd s ' tactdi ng zopne 114. .
ia lconggﬁonf?gn{eg%gméﬂog\f@tg%ﬁlg% e%ﬁgﬁazg re&ﬁ@.?e’fﬂ%ﬁm 106"

Addibon of the Apdnogen beircomtdénrttiedicaniiéea ddiiiteOdathe flow of the crude
114 anpd/or contacting

t al t I, ti
feG By ¥R miinE ATHe et ShMSATIE Feahit hedararBauc,
exi tGontirt 601he %%dc%e@@ﬂﬁ..cﬂi%léﬁfé‘ﬁ%éng:ﬁgtmg,%{fjiqth %% a feed

116 and enters separation z
streyye. d e dred streatn dlovesrfeio coyadingzohail 63 teammcing dofie DR In FIGS.

\ oduct . The crude .produc Xits separation ‘
3 8 3 B R SRR et Tt sl 500 L1 €15 comuscibs eames o

enbatbineRihg 86nes 192 PAIMAY | OMay PhtPudeHe! i

éo aclzlt [ ngg synst em Il)OO. 'Ifhea%ji sadvant é’ggﬁjargffﬁ‘égs‘féﬁsﬁ’é?wn n
FI o%%éhe &ied sineap geidy cantacting 2ol eyia conduinl 18ome eh@fs adntacting

[ : epar.al i one 120, at |east . .

2o DEH A S6mib TISCIRI AL FQD 805 chi toutiesipBatbe B 4igp sgnavic 18

and ethisicquiastidgmme lile. t he art (for exanpl e, sparging,
[ pressure reduction) to produce

e ane separ ati on, C
t he ‘¢F figd Shemn masdee cortasisiavithaddijonaejalyet(siin Feuanting zone
11 P88l ke BEPRUR Y (D EOM RSl SARNAN GRS FAR oL

anot her exa conponent s
cordecimngizong 1 bharlébranBibtifg sonebidiband 20RrGepaMtibe zéte 18 Wconduit

5/ 063935 PCT/ US2004/ 042653 | east partially
11 0 TRPPAGST A0 B8 dahteagelradramuba tota prsviee Theerude

pro@ni¢t@itt 898ratibh ZSRFDS ﬁg’@@ﬁ’duﬁﬂeﬂtﬁ at |east a portion
of napht ha and conpounds nore vol atil e than naphtha

ar eFIGs dpjan athethatic offat kmbddisedyafd spachtion tdge upsiresanE
n of the separated

odi nent at., | east a porti ) _
C""gag:pr%ﬁ% ﬁgsﬁ“t’%?%% {rh"‘sg‘ﬁ%‘{"éﬁ%iﬁf{ SHHe (e1er tppRed oNiPRPed Danters
sepdiaBois e 2088 LA 1 f LT 5 | fonl
. some enbodi ments, incl udese% éa%rgnﬁ)%?ﬁgr !aﬁ(;??%gﬁp%%gt}ﬁns&me
dlsamvmaaedbmmdei Ingepaaatgusng techibigbésdmodh igtthd &agor dRbhle, sparging,
merdbrant er%%ﬁ%n, 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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enbodlnents a boiling range distribution of at |east
Typi caI ly, the separated crude feed includes a
wﬂ%?f}dp g) conponents with a boiling range PCT/US2004/042653
di stribution between 100-1000 C, 120-900 C, or
legst partighy esparated framthedisadvantaged trudh ¢o produes theedudadetd In some

enfhgRRRRE % )R A0t 6 n AR Shiol sHie Haggaphha are
sefar@ed fiom aﬁmslsaubarﬁ@g@dtc@u&e Thdbinb @mbBARES fllch of PIridRof the
crude product. I n ‘sone enbodi nents, separatlon zone

Senaz@eﬁﬁymﬁen%wﬁ whaatiopgeneckaf \de casmiisi2deam of a
ot e B ol Tl S55740bA Lo .5 S0 B Rediiets inchudes

exits con

a reix0ie @ boebomALsSwith Qﬁoﬁﬁxgd&ngéfd?ﬂﬂlsﬁndnsoftﬂt eaderhomd by, ﬂa some
rude that is the same as or different fromthe cruade

dinenty a hoilingorege distibutonabatieastiied °(r‘m’yrymealborﬂm sepairated

i ff 05| t re
C“F‘SEE Pincibe EobBe Amboptt B AT rabls RGN berween
1001860 P@ 12O 90T, bh2O0LBOT UG, AY leaét 4 piRti6h bfide RhRIRUBLd S8
t he, vi scoal ty of the crude. In another exanple, the

SCMH@ %9!15 drenferscoplagitysian HOQtsaridonexammge,dhergqutacting

t hat

zohddh NS gfﬁﬁ%ﬁﬁ%g?zm%%ﬁ*ﬁﬂ*h%? e Yot AH Gk gttt n
soras dmbhdimenti sepatitien kbaa 120 may bd positionsd ﬁ]ﬁu&ﬂhb@ﬁb@nﬁt%’m ofa
d ahans ort ion and/or treatnent. As shown in FIG
= PEoResHanthe crude geodplaxits foBlagtingTysiee i%wa conduit
113ystem 100 via conduit 104, and at |east a portion of

the crude product exits contacting system 100 f t via

condiusamel @8badivhents, thacruldpeediict isthderiled vditngcmde ehat BGhe same as

st _a 25 po

: - Dl din zoel at le on of the
- or iftka® BPBe FRE rhifcR sehh rivd e IProdicE Mg g sambined with a
© crudé hedng afo@érexﬁXﬁ&BL‘@y th@rebmfgé'uﬁﬁ%rlﬁ(yblé{d'ea?)%Cﬁi&?ﬁaﬂﬁ%a viscosity .

napht ha produced from separation of one or nore cr
that Ié@até'yeenah%vm@rty af theumredd predyct end thiextiscosiy pfitheeoiide. tIn another

ded r e ess st
cxE 68 A b B Wb oRUR BT Rt B T S R
thetby pedduyirigni rodidt @il hAga TAMEthABE befwdthShé TAN &f ths ¢hlde product
ndi ng_zone via conduit 132. A m xing system 30 may

a“dt}ge F%’@ﬁt d8e plended preductisnasik switablefer t@Bpoatipnzind/mtdgatment.
ro r t ecif.ications,desi ed
Pefﬁ% g}ﬁ@% Ilcig}eg’r 'Pltcr%ggglpeor b RUPEHS 6:5?4 %F%entﬁ’? {af:tmg 3ystem

100spe corfduitalttsomsl atnedstisl portbutofa{ea:rnaa plodtite®éls ESntading system 100 {
TAN, viscosit

f or,.a, li t of APl gravity,
via gondll S Rl intropreddpio blanding rasdad. ﬁnbmdmg@an@ﬁo at least a

rr 3RO I o b BRIy,
hydmcsgbtoﬁ Stredre sda:lsmm?hti?gmﬂmew ﬁenefjﬁpe]ragoﬁ %tli aﬁe’igﬂ mareé@n&

feesS ckile, A CauedEch Pb I gkes hefeie o Bedudsc: Flendadkmredst ke
proJe@@ﬁream-Eh@mGE rde, &88d ok %&tuﬁ% tﬁéréofé%@'irﬁ?&du@&i §1¥esctﬂ§%to

0 through conduit 12 east
blerﬁrrtgnaotnh d 3dios aphtaamarfedcic bledding xbhe s:amanmlt 0312 ZAngixigGystem

12 5 1 f th d
may TR i a ARSies PPF Gy (Rinvlonses puechiet By meet product
spech@ndh ST B30k hrQuAl of aHchad 60, T he R Rp eSS

streans and/ or cru es enter |ng z0N
specifications include, but are not limited to, a range of or a limit of API gravnty, TAN,

' viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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directly or via conduit 132 and are conbined wth the

uct to forma blended product. The bl ended
&65 og;%)g(’l ts bl ending zone 130 via conduit 13£CTI§52004/042653

Sone Iﬁmdé 'ﬁ@&ﬁadvﬁﬂﬁ%&c{ Hﬂ&{ Qntgr% ﬁgﬁqrﬁtg%z%&ﬁh% ,ﬂ?rlgte:ghdgc?ndmt 122,

product are 10 tr anspor
and thgtdisedvartagsd drude. is 'fdfmrzcted,lm)rﬁﬂ@dél Gideathe@to fo15 the crude feed.

oduct na be processed to produce
Tgl: %Hf@rg geeglpthfﬂ Bers f:g BeHng systemy His ugtqooduﬁ 24, At least some
hepdend e SSI ng ma
C| ngclt uedg di stﬂ?el (Ihil;gr?ghan%%dscm ?&%%?PE} 0 @t Y ngiuet 4. At
eé?t@d@ﬂmrb@lﬁjbc ceude pordubl mdednﬁtm@@tsténplm Qﬁ}%erg’pﬁngfng zone
e

actions. In sonme enbodi nents

St
u%h (EJLBF fEl. hét BT B996RsS sgeaé@qj@tdforquﬁsmnteh blendmgtzbne 130

cru de=prs

didRtloF @jaionHiik h@é gnd e{r@%ﬁ]gﬂﬁd H@gr gq%qat efggp a blended

some enbodi ments, the crude pro
Prigugt. §b0@leaﬁedmﬁu3@%ts blahdmg&bneﬁm vidlcogduiyt 10% of
In sonme enbodi nents, crude

the t gcrudﬁ]fee
et} ecrpdg predyst andionthe tended wrodset £6%

pro

traano*&dﬁ@%r@ﬁne&ﬁ endioYh QfathBf: fa&hﬁg e&}'ﬂﬁ Brpdléﬁtraﬁagf the blended

%fbodlnents e crude product
Profuchipgy be prapessed 4o predece @ninerial prsfuc.sdch ﬁtraﬂi‘?.ﬁ&né?mil; fuel,

he crude product w |

he& 03, JAN 0
de r“eg% W&wg" i CP%‘Hk‘*PISo iﬁ%alaymlederdxaqmmmq/or fractionally
ISInHmstthecﬂﬂ& rddRicSORIR Qﬂ@ﬂea fonk BE.GLU |
frgt g? nay e in a rrange f ”8(?}&?&% né r’amffl&iftb“ate

A “2‘; S‘gg@ smpedigents, mﬁv cmmrmldmdhm’felehsed proguce, gaggﬁ)r the one or
moRs @ugHt ontent of at nost o at

nost SOg/o gttl&xs Mf dmt st 5% or at nost 3% of

t heln\joieFembafimens, thé mtulae otfRcCHad
erTbOdl rrerl:]}{ S, Chas%gr‘i:igtqglat ﬁ%ﬁ/@;}}'j a?most 50%

at &&sgﬁgﬁ% bf rﬁtnragq? Yeotdhe TABDDE the oride deed? an 6689 embodigrenYerude
prodiict hhiea WAl frea LARL 6P1 584, B! %gt/ Hg 50055 Bk 48r52m rhtg ?l‘lé\&é of the

enbodi nents, the crude prfodu
crug edicin %crtam ethbadirg i, the ontie produe Ras'A14R Jf%?ﬂ?ogt 1§ at most

10"5 3 | 0,
0.5 ]agnqoosg{) %nﬁ Bﬁ Zfatxma% 0 i g{:rgtﬂgoqtg) 05. XTAI%rcgrtr};'rande prb8uct will

freqﬁlﬁitt)albd’latﬂfﬁﬂd 00BN, rdie fr@i%e‘ﬁgr hﬁﬁ%aSsE O{Bﬁzt Ins0 )é(rrele%ﬂ?qq%gems

T Ig ﬁr}% of NNN Fe. In'some
AN gf theprudss product ray e 1p|amahgetfrdrﬁ00’001&@@0/@08%@%0%095 to 0.1.
nt. of the crude feed

90
90/ ‘II}}&#%Q%L%& eg{s %ﬁ' Lm Lb‘p Bap & total N/ W Fe @Ombnt of at most
% oIThesttS08k, atRiodl F° %S DREAAEL 950
o heap s T BB o PR Sl o
ruagde §tide predist.dn ot embodinsni hnﬁ%ﬁ foltal NN /Fe @bntent in a
I r. certaln
rangO b0, A0 B 5 S b SE Ve oS o butanacnudnea. in

enbodi nent s,
ceﬂauwdbocpmdnspmehﬂﬁe dduicBhasC P f
contefg S ?rganl C a,?lrds |nasa9?g§£g}g Og d g@d 5&?”53@%‘”?6
‘%%)@%"gs rogpl 536h @ramsie %ot b mm,émm’fgrmggj 3x110° grams,
n..the crude feed.

r 1 SR ArS d
or ) TR SR, B b S onane x 10°

ani ¢ acl

gramgp g? NgVéFadin solerenitediméhts, e B WiNG/F @%ﬂ%}(t otf@l'reocgu%ef prgduct is

sul fani ¢ _aci ds, and sul f onat és
70- ljc‘)?f*%@ P s auid OF e therdfi e camentiedtid érodé St o,
namlg&,hg@]n nant hreni c aci ds, and _benzoic
aci d. The%ﬁgft?ﬁ a & gr%trb?%% p({?dlfclﬁba%foé?] coglepkofipastals e methd salts
Ofor@nwa"'dsr“éﬂam“(m @ NRBPI (B4, at most 10%, or at most 5% of the total

content of metals in metal salis of organic acids in the crude feed. In certain embodiments
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l'ithium sodium and potassium, alkaline-earth netals
éfor exanpl e, magnesium calcium and barium, Colum
2003163338 (for exanpl e, zinc and cadmi um), Col RGFUSH04/042653
metals (for exanple arsenic Colum 6 netals (for
theesrudapreduct hasataacontsnt of metalsen ndtalrselss of drganin aciels ima range of
82l e conte
1S90 AP e onci o8 B il PR el PP BT g o organic

acids e ﬁﬁﬂélfé‘dd (DI@alﬁcraé\lﬁgﬁ'xaft %9130@%%:&1 éi!t@ﬂﬁ:]ﬁd% but are not
0. 00005 grams, from 0.0000003 granms to 0.000 gra
limgted 19, sAsbox ploromads, glualﬁslmldes &Hﬁ:am@a.mgs anésuifonmallixamples of

il 5835, SRR AT Sap AR Sl B8menc i,

bexmatcadcm i Thevat@l % Sifibh B e (REEIAAIE AG i Adudd alkﬁl?m%fall‘éjg rleXample,
product is 70-130% 80-120% or 90-110% of the tot ?

hth@am sodtunp fangpptasyumy, alaliak-carh metals (foo expample, magresiuimg calcium,

e rt ain odi AR av
and Ui EENEEHh mbBia RelhoR BRF AR EhdpiaD. RN} Bt cror
examgielargerit), Calihy 6 imetdlé (foh exafiIe, ahkdARnY0Hinlt6RS the'r&)f
70- 130% 80-120% 90-110% or 100-130% of the A
gr alf eeftaprembpdimentadhe eride pradugthasai tatad mmtmﬁm@als IPmetal

t is from1l
st i W6 IR BN T e oot
0.00G05 gramb,Sems 0000000 1¢ramiss 090002 atam®s froRALHODO] @fams to
“st 70% of the VISCOSIty of the crude feed, In sone
0.000W sapmms H?@etaﬂ%n'a ragtalfalts pf efgaric apids par grasvefgirude preduct. In
sorﬂeaéﬁ%d% dﬂtg aGtQtC/?] %gelﬁq,f(’méﬁl 805 é&?/%éi{s (%f%gg% Sé:c?cﬂ éfythg {;mde

cru n sone e VI SCOSIty O
prodlhce 14 w%,r W U20%) & M1 Tﬁﬂfi;bf ﬂﬂ%maf corient 2% metals isimkaal salts of
de feed while the APl gravity of the crude
°’%‘P%Eﬁj§% RS Srds Soedy 80 12006 or 90~ 110% of t he API
gr auicky
b oduct a‘%??bgat"ﬂ?f PR AR ATRe BOR0 BHITRES Srogb R SRt ntactof

the gyde feed witiseatalgsy atdhe q:m'gactm@%)ndmoas 157934 3@% m 126\% 90-110%,
crude f

o 03 8 G T S Bt vty o

certaln e

the betdepadherts fieeni£ad, BL3BRrag-dseast 1 % at |east 30%
at | east 80% or at | east 99% of the total heteroatons

conk é%albﬁmbpﬁlén@m the gredaiproduct dasre virbsti ofet rmost 9086, at most

0% §5 ol RN w8t Aorerdh o BE R 7 o EmBogEioH, the ruce

produat }ﬁasra vignkienin fangbef t0-40%, R0SBYE tor 3DM0EE6F ﬂh@'v'ikcosuy of the
odi nments, the crude product has a sul fur content

°f“d§3b ¢qd, J8 some embgdiments thesgsgosiy Oﬁﬂwmctmssdmmsmst 90% of the

I t ast 99%
e
120%her ¥l T09% of dret &P gratity the ceudedeedar oduct is 70- 130%

80-120% {) 0-1109 oof the sul fur . content of the
cr HHPReRooqipeals RIS ATRaIet Bas a total ihefereaterge pontent of at most

90%C AHTh&R 509 qff o

CETSg o P T N S o

crudp lffted(cj) de nemmtmﬁbdmfentsh mecnhléttheprogm thas A Iibt@llﬂfei@bﬂoms content of
i ment e Cr roduct has a total nitrogen

at le%ng? At Ieeﬁt §g/o, ehleast Lé%?,/a, %r at least 99% of the total heteroatogls 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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at least 30% at |least 80% or at |east 99% of the

nkl.rogen content of the crude feed. In saqne
‘{é(?r’ggdai’()ﬁ&egtﬁfs, basi c nitrogen content of the cr ud&T/US2004/042653

t 970 t 90% t t 50% t.
‘%@%ﬁ%ﬁ?@?%@e 29 eBpiet et g e e Sem elbpdiments,
thkGulfhr édigent bfighe cheRbrodutt HET( P30V L8N PZORESRR)- 1 £RS lof thctsulfur

crude product has a basic nitrogen content of at [|eas

contept of the|caudnr fegd oy, at | east 80% or at | east 99% of
rude feed., In

h O ast 2o
ool et ShOdE s AR FEePL rerh g o i G Bdtoe a mos
90tByathiRos BOYED S mo QW4 B atW6dt SHDHE a Rital MBEEged Xhtet of R Erude

10% or at nost 5% of the oxycﬁén content of the 15
fee#-uifecwerbﬁmqu@emtﬁdhﬁcmwm hinas,a totad nitrogde contadwd at least 1%,

0 nt e ast % at | east .30%
(1681 3 fOR saR S tieso%h ot HRbuha ol corfRiinr By eca
t he krdste enstRdiménis, basis aitfogeriieosteitiTithe ciud€ pfotieahay at most
content of the crude product is in a range trom 1-80%

93¢0 2 qpst HPeeriamosh p0%0awmnost d 0% §E 2npgciYe obtedasic oitragin content

: ' t | _gcontent of
ofU 8L R 1| A R 5000l B G cone
ofast leastsityo, 40 Yast ABo,adt 1ed91S809508fat dast®Bh of tihbasic niRsden 2¥tent of

of t h? egont ent of the carboxylic acid conpounds in the
thepide f4eded. 1n certain enbodinents, the crude product

has ' W f

17 18 oA, SR AN MR, B mos
9098%¢ vfost H¥otadadst 3@%6natamdst d0%c ar itanydtises afthd orprepon@at of the

i h rude. feed.,.In so enbodi nents, sel ected
C“bcpegfs&ff cﬁ‘&%@ﬁ@wﬂﬂa‘zﬂﬁag%gg@qdé AnioKYg§iecontet of at least
1%;Tatl thisf 3084 at VastSEUTR, RAPRALIBYL §F the %Ecpgéiyédnﬁenﬁﬁf 8 crude feed. In
and/or netal salts of carboxylic acid may be
sopR & bedinmants, dhuwedemednsend of the-araddprogdiictds ooataapgafrom 1-80%, 10-

g xXygeneconpounds. rboxylic acids and :
700 A0, PR PR ey conBak o e o 1B dtma smbgaiments
theatotdl Gotentf @EbOkylicati ®Eorfpdras 8 tHeakrdk $ro8@d Bhhy be at most 90%,
anal ysis of the crude product using generally known
at ;e Pt Bt 1 Qv 3 st g%d?f thsceaniend of Ehef gasbpaactlia acifl pomgounds in
C d/ c tography) . The o
e ARSI 8RR AT SO0 Do Do
acidentrpotndsfofat leastst%s,20 Wast Hs, 0 $dasBW%, @tat (st 9980 ¥ the total
at st SOO/P of .t he oxygen rElgnt ent of the crude feed,
Conjf OLFAROBY!IG #5dd eqrppRIngs Buthe cryde faed-nost 90% at nost
70" 19 2% t % T -
L7 BB B Bt S g A bl n v

crudafeedn [pzyrge ambbdien20&5b@6318 35i FRERAIBARM sAM2F23rboxylic acids
| east 30% .at | east 80% or

cgnt Ent. o@léatd least. 1% at le
may be chemically seduee °r8>{’}95'§ﬁrllf’c}ﬁ 16 FeNtEININg ¢{galde Q¥Een sgmpounds.
Ca%ﬂyﬁ&‘ﬁ:id&réﬂﬂ%oﬁfﬁﬂ}bﬁgli@ @&tﬁnﬁ?{\érg&iébx%@ﬁgﬁgﬁ%@%ﬁ crude

| east 30% at |east 80% or east _
progfictirnay oy diferentietdd thadditt amahaisl of th¢ trade prodacipusigugneritly known
ds and/or 5 netal

have a confent .of carboxylic, acj
sPeg g Qg PB4 ek BLE: HEToBE A5 MagD TR R M Hpa EneHouges
cm@haﬁg&?hﬁp% or at nost 40% of the crude feed, and a
n

conte of non-carboxylic containing organic oxygen
conplgrdde 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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within 70-130% 80-120% or 90-110% of the

non- car boxyl i ¢ containi ng organi c oxygen conpounds of
WORP0PGERS feed. In some enmbodi nents, the crudePETAA042653

includes, in its nmolecular structures, from 10
copteptolatigasy Ynat least Be%natdeany 80%: or afrieant 98% dfythe axyaen content of

hPEBTRR, S i SRS BLAKEhes TAN AL iR & Tansths, at teast 0%,
or §f RA® 9904 6f @ETANSf (hQ cRfledfe@dys of carbon per gram of ’
crude product. A ratio of atom c hydrogen to atomc

car iiegadly, B crude peedugtmsl baveca contonttd carboklic acids and/or
- 9 - 120%. .0r . 90- 06 of the onic ratio 0
mefat HHO0 b Al iR hr Ao O ot S ABh H migstS g, Pt Fost a0
of et drude ft0d,3RUaQonieht dfeorciarblexylie@Bn@lng rghhic dxdkéPcompounds
indicates that uptake and/ or consunption of hydfogen

within 79+130%s 8@-d30%; ar 91 1% \oéithe none¢arboxydig/contaitiing organic oxygen
coﬁﬁg{tﬂ%%[?ﬂixescreﬁé)%{ied in situ. The crude product
I icl'udes "conponent's with a range of boiling points. In

somin s@n® embodifieats, tHeenidelydtedut fetisdes) MGsUAfScul R8%ructures, from
O%r am of the crude product: at |least 0.001 grans, or
0-05rQ e grapsorifeonp 099} bherages af hudwean beneram afisredespductg The

j i ' . 0) 101 MPa;
S 4 S, U R 9 0y oo 2
0.88ymiaros af davben pasighdm af basd prglucangeatith 6f stbiaid }i)@lﬁ%gen 1o atomic

etﬁ@&p&}oo C and 200 C at 0,101 MPa; at | east 001
°“BP% Qo the rdeproductanay b WHRING0- FAYe 010 35p.01 80 H 036 of the
ar . ™ )

atopfle WO Satl 1A Chak Focht | R BHEET ot iic R it r0%0%s of
thegradesfeed atomjclHC aativandicates thaauptakée andjor @mngemption of hydrogen in
the_di stribut]i gn 1betvxﬁen 00, C agd 400 C at 0..101 MPa; 25

FrGFet 19/TelaBYeB Spll AR arthat by drogeRiOPeRNCeRdn 85 gr i ne

of mideea e i i o . A

ot e CRASRRANG: MelLle oot it gl bPbGNRE LA In some .
embofiB@nivethe srudsgradugtimepndos) pet giancbite srudsgrodycarat ffast 0.001

e Gy o 3 by oSl R o 5855 of

- moft IN0POMP. N VIP4; adleak€RO0] LrabfdloOfr .00 1-01% GEAKEG ocarbons

.wWth a boiling range distribution 30 between 100
with 3 polmg rengg digributionVreiweem1 Qb e andBoRPGrend. 401 MRs; et leais 0.001

I . - I .
5 0 Bl 5o Tl 0on st

2000thard HORGHA0eITISMPh)w 1€45t100001 praoshi6F frRY0. OEG. 5&rams of
granms, or at nost O.

napht ha content of at nost 0.6 8
hyd néf‘“&'a"p‘?ﬂ‘h‘ég rapge disirtion bepirse 39PSHud 4086Ca0.101 MPa;

3 ' tS,
o g i R 007 §50 3 ol of RO BB VB B rame

dist8butidO8dtwean G- "C1A 58 Whe 1 Gt MPhat e content of the

cruyde feed. 'B[he distill ate Cfontent of the crude

pr dA§eme gppodnentthe gruds,peeduct ingiudss.qgue eram pheride preguct, at
least 000 QraP0R - ; of" 02
cast DM BrahWhydratafloRThith bt fnge HIHBgoR e M3G 1902 C o
0.1H MBoand/nt atrieasod.000 giBof B@roch2fs with DBoiliddangt disasbution

benyiR 15U 186 -E1g ooy dgpL oo 1 some embod rent s,

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 rﬁost 0.6 grams, or at most 0.8 gfams of naphtha

per gram of crude product.
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product has, per gram of crude product, a VGO content

w0 2005/@5898 from 0. 00001-0.8 grans, 0.001-0.5 gr
0.002-0.4 granms, or 0.001-0.3 grans. In sorre FLTTUS 2004104265

173 5 bl Vo AP 8050, o
12@M%t erB0-bf0% bé ﬂmrdiﬁﬂlafeec@dtcnifhéthe crdie fééd)dﬂiadlgfﬂl/at@édéﬁent of the
a resi due content in a

m of rude pro
R g Ly bSO LR oF GaRodeODGTANE: Bogr98001-0.5 grams
0 ( r 3 grans, 0.005-0.2 grans, or
%Q@Oﬁ I%mgr(g[rgg@ Ogcg%}ﬂ'al n enbodi nents, the crude
pr odIn:d:ertaaBerabddEﬁem@,rthe otude profetliZi% V 80-cohBdVof P0-130%, 80-

PR &Bg%%ﬁégg&%&f%%&ggﬁ%ﬁ? ili*]f&‘gggeﬁ\gheéilmigts, the crude
@Hu&‘?ﬁ& é’% ngmgni; %ﬁ?& rggl{% e Crudé e&?%{etd'%ls : fgnn%c efhng Pﬁ%oo 1-0.8

asphal t
gr@n’bo@j[)&hﬂﬁgramkgd) (2-0d grahd, en0HOL-G3 grainsof the crude

feed is at st 10% at | east 60% or at |east 70% of
t he B0 %Moﬁgaegs é%%%#f Produgtihas arepidue goatsat ah79-230%, 80-

12008, dV@B—IQQ% Sthe Asidu@ofe s thE &@PE S“e&d.s IT\#e é:gln@% praRP iy have,

of the MCR content o t he crude

Peéﬁtﬂ@dpﬁenﬂsprodactg a assidug cohtentGh mmmmrwmwwm& piantx{ 0.0001-
relatively

he cr f eed |nta|n
{55"’6‘?3 H?)@?Z go &%ﬁ%@l Pﬁa @B%@ -0 gtg&"é’i“’p iof - Oéfﬁ } grams.
cr udﬁ cfeﬁﬁﬂ/ehmoaimaw iCrudd proitied hal B MERRoRIZROSH TR 10%, 80-
hal t enes content and  MCR content may
I@dwr H@d 1 e qﬁtbehrﬁ.‘dl aommtlméﬂmm@a feed| alileathe brqmie product has a Cs

BEUBETNS B SO0 e SO L i ey s
coslenpefitha tside feedh én @érttﬂle ehBEdimeh! theT XA NeRes &)n?éﬁfrbf’i‘he crude .

crude feed C5 asp Daltenes content and a crude f
feqddiratlsastd AYe, anlpasti$8%. epatdeash 76% dafythesCs Asphaltenss cantcntm‘fehe crude

fetﬂrm%e gﬁ:ﬁ%@»ﬂt@{g{ §the cr%gghr?olagcﬁg Qb # gS‘g Lﬁéﬁﬁ&{ﬁ% gontent of

MCR content may be represe
thecomgrateed [r&omme@odlmexas skesratihg theﬂ% aspB&EGES 86htér of the crude
nponents in the crude feed. S of the

h, vi scosi.t
feed Rl TR GRRRIDE A 30y AbIa MGk Gonembme iBgAbe ¥o-somilty of the
cr@éfgéaytgg}/ Rduad mixps0Me enbodi nents, a ratio of 30 MCR
cont ent o the crude product to C5 asphaltenes cont ent

i s imswng embedifments; the Cs Asphalteres 2o0RteAt amd MTCR3cohtéht nlay be
e.cr ude roduct has a MCR

cor%ﬁnpi?ﬂ prPagQ%dﬁ lgg@%r%ﬁ% r@:ﬁ%ns 1Bt eh\ﬁgn thpbighyiscasitt components
in the YudepréduciRtive Q4R hidhas MRy EOR BSﬁEnlsom (}{.j Fruﬁé T'é%ﬂ For

feed n sone enbodinents, the crude pro
ke, @owredfia ¢mdafeed A @spﬂaltdﬂ%@%teﬂwrﬁ)%rud@feéa M@{ content may

PCTI US 004/,042653 . 609% 30-50% of th
be é@%gé@%f BYS. G MEr e e Prdon Copehelfingsconteniagt atsasle product

MGORIc&eR m FEBHE b s'omh@s&):g% bk '
0. 005-0, 0 rair)ns or 0.01-0. 05 grf?r’s PR (5 to S) to assess the
net gdugtion fpgl@ Hiseesity|loamponenteirithe celafeed. (S of melmm.e product may

B IR o A g I TR

MC(R ﬁﬁ]@@lloﬂtlﬁ@@dde%@dﬂit of Ci & aéltéh@i %Méﬁt iPfla raggé‘rfbﬁ’ﬂ‘ 1.0-3.0,
crude product The catal yst may assist 1n sta I Zi ng

1.2 ok } ddle®pr oduct duri ng
In certain embodiments, the crude product has a MCR content that is at most 90%,

at most 80%, at most 50%, or at most 10% of the MCR content of the crude feed. In some

embodiments, the crude product has a MCR content in a range of 1-80%, 10-70%, 20-
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transportation and/or treatnment. The catal yst may
W' hj dﬁt corrosion, inhibit friction, and/or increase
d¥0aration abilities of the crude produckCT/US2004/042653

60l oo aoletis SCR GEEH IR rofie fed: d Noivende Rrp@Hct has, i some
enfboBikHts, $ebi 08040001 @ﬁh@fﬁﬂ@os-&b? %Hﬂ,%r B 4Y64 grams of MCR per

produced from contacting system as properties
gram pf eudeproduptan properties of the crude feed. Such

] i ncl yde, but .not linited {o;
el B AP G i healel inffides angicats? o grams, but

‘TesblieinFee0 IcgaRRNG.006D0 1LE O %ﬁ%ﬁ@@@omf@.?e L%Hé:é‘ls o?)féfglﬁtre%talyst per

ni trogen, or conbinationS thereof; e resi
gramnf gnde ploduete diheadtal Bt @By asgittan stebideingahe entde pgdduct during

[ educed cont ent ; increased APl gravity; .J) .a .
ah FHE e MoriBRmER. Db sraTiaAG miibis P Tahibik fiction, and/or
inoRis€lateP epatat OAMEBIIRAS 0P B drik® fi8fuct! MO described herein may be

enmbodi nent’'s, one or nore properties of the crude
corfigyaescio add ehe ot mere catallyets desgtibed berdin toahe crinde product during
trest egptively changed whil e other properties are not

changed as nuch, or do not substantially change. For

exairpé erude profyt Rodael Feh tonthQin@ Vy¥eRf] RFAds (Rbpkrties different

reduce TAN in a 20 crude feed w thout also
thag ipgeperties o the crudeafegd n §uetheropertiehmay findedes bucaeponkmited to: a)

X fur,. residu A or, VAQI. In
TR Ecco iy, SRy B et o
of sulfaneapiernhittbzen or bAdhbikieas thefeofad)dedited P5idiRMGENET) reduced

of .ot her components. Thus, the TAN of the crude feed

Cs ephalirnes eenlentas) wAvsed MER ronteatdh)igereasgd MPlgravityn e reduced
cont& of Rletafin m LAY ﬂfgﬁﬂ@lagfgsg%' j? g%ljégﬁﬁg? &%f %gr%gg ®in some

ot her conponents int cru '
embodimpiits, org ool insarel propeaiadf dreuaeddpedacthieldtivEAbithelithidefeed, may
ntent .that is acceptable to neet treatnent

sul f.ur, ¢
be sHlegii%s1y Ehaneed o QLT REpREEYSS Eapeiohangedasouchs AT €e oefe
subb@RGhIFahanfe FheRadblel GinSRiteVde ﬁ@é}{e &9 séiggt%l?eﬁy g@g'c% TANina

wi t hout al So reducing sul fur. talysts u
crugmfeed pithodt alentignifitanthechiangieg thecnsournpf bihet cetapaeatsfor

| k l,S. / | .
exalfiS Pl gL R aTiaP Bt VLS, ¥ everenta b doSthurisks:durins
contddfing Mambef cenceMrRedMsh TAN R8udRin2hnd ﬂ_&eonﬁéﬁﬁ’ét%ﬁto? other

descri bed herein may be introduced into the contacting
compgnents s Thusy thecla N @f theaerdde feed cirebo neluaed, ivhdleasing less hydrogen,

] | ' ) ' f e, wh
sindg s o Sleh! brd R i B B kR P i S Pppengs T e crude

feedc dfitfacs @ehpié, tahl i$dAQamb AL 88 Das aTH]%h TNl 868 b s@fur content that is
i nation of catalysts used as described herein may

acce;)?a \P TARR! st meshARG of Wanspertatiopspscifieations) hen eich crude feed may
o] | t 005/.06393
be fRREPRISRY 3lBed Mk T MBS 0 0y oo
destudl peduded i bhe dngboenbdofRenttOBaR: intiiNGs n@?@@zdsg one or

glﬂi; C344: CA11: CA24: C344: CA44: CA4AT: CA54:
morgBylk.- metalg and/prpne| o mppgimetals opIKPpoNITHE meNy 6@y be in elemental

o35 R il B P A o
intrcfaidetOintdRivé SOntaEMESAdne 2s RivetLflor, NG Q&L bdRDRR 2R veR B talyst in

ho BVBO30; 7603: 7623, 7673 7703; 7713; Z723. 2753, and
the cpntesting ponei{fosexample, wsn sulfurantior crededierdcorsaining suifer is

conthdtOH R Phe Jrgéﬁ&)r). 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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U S.A). In sone enbodi nents, catalysts used to change

one or nmore

bl of ‘the crude feed include
‘%?ﬁ%ﬁ&k%glo netals on a support. Colums 5-10 PCI/US2004/042653

Bl R LR BB o

oame,rﬂ:m 04r1a>;vx<:42:=1<pqur;zlcuéI cmn;t:ahv ¢4541m149na:511?5ir%34 BRI 10; DN120:
1 Il u or mx

DN 4§ IaNI R 5 240: e R Dot7 13 1 DY A ONG L DXL 10;

DRSS SRS AB41 OSSR oS! Rl el B s0s roveso,

RS2 it msm RNssau,glemwmsowzmﬁzezza%nOzmSz@1§ 2723;

granms, or 0.01-0.08 grans. 15 sone

Zgiﬁaa# @gﬁ? hIPIHéreéaﬁ%ﬁl%ffom&%b@ﬂ@mn&hﬁnqwouston Texas,
_.nt(s) in addition to the Colums 5-10 netal (s).

| es of Columm 15 el enents include phosphorus. The

c at alwmnermlybodhams aatabistsl usedtachanid pe) Oig%gtlnf ﬂﬁ&hﬁi&t feed include

ra ca alyst in range fromO.
oo HEre B 40 G5 4 B SRR G IR & asiel(anclude, but are

N a
el IR 0; Al Promtln SR Bl RO e eS8t A Eum,
rhopiumg iram abalt aticktey, %&emuﬁop&lﬂadﬁﬁh;ﬂhﬁdﬁmﬂb&x&h(rﬁ,) lrldmm platinum,
con ent of at_Jleast 0. 003‘? %rams at _ | east
es (hpreph o Che eptadyst hay have, ey sram pf %talaﬂgfetomi&ﬂlumns 5-10

%Q:lanﬁnﬁoﬂ{t 81 0.0060mks St 1856001 gra(?r%s 2 tﬂeést 803 @ar{ls orina

I'n"some enbodi e e cata
rangﬂ:ﬁrwu&oooﬂ r(bag@naoaﬂom%grgma,r&ow ~-0Q0odrams, o OnH-@DE gjams. In

f. cataly
soffElenfloBh s 18K Gl B mpliied Lo ra L9 e lebient Y incadiitionfo fhs Colurns
5-10efadis) NBx fnplebo MBS amh 35 eldnfen®OiRBI B PAPRBRISS ThE ?ﬁjalyst may -

catal yst includes a conbination of Colum 6 netal
hayif 8 fptelrfeolsmnridrelemant sprienty pangtuh winaslyah il BngCibomM800001-0'1

g oo i Soghs I RO AR

n a range
nol dn cemm embdmfaatsu ﬂaatﬁlymﬁhabdé@cmmrmﬁle&@p “m%tcatalyst may

e E" SR SARL & PR CEREE & Tielish Fonte ober isast 0901 grarms, a
leRl @ UPFMT?S) . l@as‘ft‘@%grrﬁﬂs ﬁlﬁl/&r{ a rﬁr?é@%%ﬁt(%@&m 6 glp n‘p 991-0.3

one nore e aIs

graxnslo 005{0h! grakmesy oxe(hbb—ﬂt&ﬂ@nams InhsenosdrabodimentBlahélBRSlyst includes
u 10 nmetal (s).. A_nolar

t al
fropaa{) pg& ? 3 ?()‘5 oa] clg S)rﬁgf grang gt etdlystodmponm| um
embodifiedts, 3 ctaﬁ?ys? ?Hcﬁld¥§tofﬁﬁ}ﬁ ld@fﬂeﬂn@nt?s)r Q@cﬁtl{) aﬁlnﬂh% Chfmn 6

or from 2-5. certain enbodi nents e ca
metaﬂm@) udes 49 V\D 2005/ 063935 1' CT/ US2004/ 042653 Col urm

et SraserefRlimet s ey Fibdutls ecpebipalh aitplgnnduapialc)

thr(b tbemoad Mg fi
withn e somawe ngdggllcr?gﬁ?g ) a%%/lbﬁfnfggxrﬁﬁsofnlé- Agv?lgg rat:B%WColumn 6

mEIah @o@@l@m ‘eareiahinap be dep wige fumo. 1 -20 ls]Lﬁ)ppDI-tS tmmﬁ)am matio of

ert ain errb di nents,
Colyf et 16 EatoBg AP GHRT PhirCh ek 109 L et sgr 2-5.
songd @nbAOENS 1BE eslalysy, inAhd 48R Sinh 9% e@an%{;?lrﬁéﬂm%t to th®
formthe catal yst. In enbodinents in

compipaiiondf Goleho 6 redtelis wtithsdnear enore metals from Columns 5 and/or 7-10.
In other embodiments, the catalyst includes Column 6 metal(s) and Column 10 metal(s).

A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may

be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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supported, the weight of the catal yst includes all
support, all nmetal (s), and all elenent(s). The
%%ay be porous and may incl ude refract oPGT/US2004/042653

oxi des, porous carbon based nmaterials, zeolites, or
Calwnh |5na¢ta16ﬂagnd ﬁ—‘@hem 10 pestatésgt &tyol@maa@s:f #g totai Claliaten 10 metal to

the ﬁe}l g %ﬂn}]e 11{1 ?%ﬁ?&&@d}%mng% fllr'llffﬁﬁé;(q S from 2-5.

magng §b1ﬁ€'hm@6dhﬂﬁntsoComﬁﬁistﬂ- €8 nich(spafe. inS3tpOAL, eHSn r@*)ﬂcﬁ@sued on,
obtai ned froma comerci al manufacturer such
a sgppareto form daa catalyst s Imerrtaie embediggntss Cghmqrﬁo’i:é@ cmtal(s) in

RPor b terjals
cortBifign Wi fotlynn TR sfeRerf3] B TpectBSERATR, & 'deBbsiied on. the suppor
to &5 tBE RO/ In GhABRIN s inEXGIER LRsmahli(2Rakd/drefenh 5&@

Y-zeolites, beta zeolites, nordenite zeolites, ZS

supposlerl; the weight afthefcatehyseincluses alh suppost, ai@@ﬁta!(sé@ndmyl d@@ment(s)

kal t
SRl o BRTEAS o BHEOE) 458 A Bon b
madHHDO zéolités) of E3TBbIANRIIRI tHEBHS , Refﬁacmaafdeshrfa Giclad but are not
t he support has an average pore dianmeter of at | east

limjtsd toy alymingesiliea, sihoa-alumgipa,ditanivmaaxides @lrwmwn Qxéde; glagnesium
uURROrt. i e

ox R S S RS R SR E]nactre

suc&mscfd‘htaﬁm Catabntsaad 0 eblSncﬂd@le;dLP GHobom aketxas, TS Ri Bérous carbon
in extrusjon of the pam. wat er and di ] ute acid

based avaierikuine e, o aEe eérte wvgtaé anbep Ber perous graphite.

Exﬁrﬁﬂféb bPekdlitesd ﬁde T’%oﬁ rWPclo%tdgaﬁlg?deﬁ e ead1fted ZSM 5 zeolites,
cohsi st ency. es o ‘acids inclu but ar e’ not

and femii¢reel zedles. rﬂdblltes &gy ok olaiaed fromcd chmmetcial manufachwder such as

hIo c acid ste may be extruded and
Mft(%ﬁ% %’@ﬁ reRpPf ‘I’%{Wbﬁ%dﬁm yst gxtrusi(onu 25 :
et pRd suRRH, BAlaleYesibdaithbhtds B%Qfé@i%ut:l?tffa?ﬂ@sup rt has an

extrudates. The extrudates ma heat treated at a
aversgrradiameter of at lezat d 80 i, @meastzléo AG coat feagnh895A. 2Bbce@ain |

 embfin@aBiA pipoR s rehties by douiinB Bhedigo S nate F ebpRct material.
- In sopRcdigbdamelas, anedid i9uBled 1tbhBe PaAd tof ds8idt MkxeXbioH GREHR paste. The

may be further heat treated at a tenperature in a
Wa?‘f&ﬁlﬁﬁadfﬁﬁ@ asid oo added ircsush apppnsind be)such niethadsah gequired to give
thel%gg-g&bi %Yeﬁ@qs%@% g%l%ésﬁ%n% aq&gﬂﬁeeg oq'ag?g cilbcf%ggt?t:are not limited

to, hindd adéSacgidamagid, aulfilic acidf ikl iydadohlBriteacidlel ta  al um na,
al pha alum na, or conbinations thereof. The anount of

garhee Bastenmabe erdrudgd and G wing sansrrllydingiinratalsit extrusion
me@BHpéﬂagga'tangﬁ cEt'?:ﬁE %eﬂb&%dg?&gﬁ‘g%ﬁud%geﬁsH%gteagqcfbg&gkay BBHeat

treafgdoats, terﬁpﬁiﬁ;@e ih graagsfroor 5-a60 ﬁ@s;t fr@m’l.S@—fZMTSC dsr a périoddf time
2005/ 063935 P | US2004/ 04§653 determ new}b X-ra

(forfxampige f9rdho -8 hgus), the moisture gentenitpfdhe e

rea&ieﬁ '&Qfes@écﬂ@@ﬂorfhb ﬂFatQ%d@Qﬂuﬂ&e‘Pﬁ SRREr e ?f ﬁ@at@é at a
al um na eta alumna content, per 'gram of support

temiparatiae mamgmgé from 8))01}21109“93 or 2ts] 100. °53)Go Yoo thesnpEdTt havmg an
rgined by x-ray diffraction. In

avc?@ﬁé"’%%ﬂ ?ﬁ@ﬁe Lse%g]pport may have at least 0.1
9r af%ert@h ehﬁ:%ﬁfmtg?sg tlﬁe Qfg@ﬂ? m@fﬁdels% dag lﬁmgr{aag’gtab@[lm%a, delta

| east 0.8 grans o um na, termn
alumrinagalphadal ifnirec bt @mbinations thereof. The amount of gamma alumina, delta

late has

alumina, alpha alumina, or combinations therof, per gram of catalyst suppbrt, 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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Supported catal ysts may be prepared using generally
yst preparation techniques. Exanples of
&Q&‘gﬁ%@h reparations are described in U.S. Patmmsz‘m"m“ﬁ
18,333...to.Ghrielov et al.; 6,290,841 to
deleninet By Xy ghtfractiony 1 somg ehodiments, die ppait has, gither alone or in

cbinBinakiBn Reh&iiker ADRAS &%ﬁ&rﬂiﬁa,@@kia%ﬁhﬂﬁ c%nlzgglggr%&llgf%apport in

to Bhan. In some enbodi nents, the suppo
all'ﬁflﬁ’eefgfﬂaﬂddo 9P grarms; 00,9 @rdros, ot 8.6- -&8igednyss bis ddtarngined BY R-ray

ARSI e b HBREL el S 155 e Shad pom acjeast 03
ngmsG Qpre&% CgrBins W ot Reabt P8 g&ﬂ%tdﬁﬁkt%&hxg% 'J?Bé‘:' n@d d by xoray

some enbodi ments, i npregnafion aids may used

diffregtionat i on of the catal yst. 15 Exanpl es of
conponent

ot by SeRRed Fefbist mahepRpdted using Bersrally Kiaroraly st greparation
zd&hﬁﬁhuése%ﬂahﬂéqffcathgspﬁeﬁéhﬁbrﬁ@eéésl%ﬁﬂé&ntlﬂ SCP@M%& 6,218,333

may be formed b i ng or incorporating
tosGale:nqi@t &tlaf. s& 200,8hbtn G&bmqnect abh a:pxbﬁ.m Q251tocBoamf et al., and U.S.

PR R BB DU P B ™ 20022
or 2fh sopdeddrhiilindets) thO SUPpRIEA B i r@éha&t:l Wi ﬁ‘ieta@t& fofm a

provi des beneficial catalytic propertl es of
catalyd| ya certaipamb @ch@amsn@le@ﬂpmr@néap@tdregt;gp@tmnmmmes émg ange

err\‘lerdOaMO@f"‘f’ZnE% llO(fde‘Qfj ort680 0; (%10{ h%?pg%%égg with a metal. In

activit e cataryst.
SOt ahtytshmazsts nglp@agﬁﬁiu&yaiﬂﬁtda d;s usélf @u Epdeiiibn mh& &atalyst.

Pat ﬁﬁA pplication Publ [ catl on . 0111391 t
’Eiﬁ'&ﬁ B Enatiersaids mg Wﬁ’étaéﬂt(l§)acﬂrf@ﬁwpgﬁr chYJwed@@mnetetraacctxc

fE@T 5 equi prent to forma

ums” 5-10 ,«I%Pﬁ ‘;"Hg/gstﬂgg%frzt m xture. The Col ums

5-10n ceBbialefriiol sy atcatal yst miag bﬁlﬁxymwfb’yfl a?ﬂﬁmgtlﬁllﬂ@rporatmg the
es 0 suita

CRfnS g B E Bl FPH cloaRA Sbanre FeGol HpRATSE et
ORdrlab rRUdhstal MHob@T 1E Al Beatéd Hap Q{?ﬂbﬁ hal %%@ugﬁ/tgﬁla?ﬁ; or

continuous type), impact m Xxer s
relgtnely ainifgrm rorwentrationef megal @Ener@hdiqs Bendﬁmaldmml;aa; properties of

tnd SR Yleal AR oo By CnieiCai P apeh SirgatohBital end o improve
thegdtdy i @hdivix e,fmmcbl*wt MetHdas to ﬁ%h&%%a@ﬂ gggﬁbé methods

substanti al honogeneously di spers

IS
arf's@ﬁﬁﬁ@'?fid) in |LthI%ﬁ1@1te°mpbaatmR hcatnm r&atmogr@tl 1381 teBhan.

o, Qe RmbSERE S Red SRBoht Wemited lipRuRb e e
eqmbmeﬂahdbrm & Coeh20D 50 Qﬁ:@’eﬂ??/sﬁ@ddﬁ?&@l@/ R Aumh®5-10

saﬁn? enbodi nent s, the cat a be heat treated in
mefales ) SYRPOERISHE Mgt eam#e@ﬁang)sw Fxing eduipmentatExamples of

sl DL 0 DS A Y g s

(fooéxanhyde, Gatdhrmmse &r- cbﬁtlﬂﬁhﬁhjip@,ﬁﬂlpﬁ@ﬂﬁﬁ&l&se%d &yt BBer generally
oxi de. In other enbodi nents,

correspondi ng t al
kn iR B, Oni8FECTaLY knge Ipge ot Rl Suitanpi et Rerumns 5-10

e BICRERGE i I erb FBRLANERS oG bRl e
Cobieirs\§- BOBe@)(s) io(ara) bdianalhf hdridERnédush, digRa@sdfin 8 stpdon.

hOU{S to renmove a mpjority of
n 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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the volatile conponents wi thout converting the Col ums

5-10 netals to the netal oxide. Catalysts prepared by
WOLPS/C63%85t hod are generally referred to as PCT/US2004/042653

"uncal ci ned” catal ysts. 10 \When catal ysts are prepared

i n thrempambedimentss thetsatpdyst oraywietheatarsued indhe greseiceod hot air

s o 3B, R Y RBLERLL B Hof bR 1680 4 0 remove
volieiEombtiadutinttidt £ led3ah poiioNRT thSCEldin3 3316 MefddPirk 8bMerted to the
et al., and 6,290,841 to Gabrielov et al. In certain |

cogpapending metal oxidenet a al uni na support may be combi ned

Wi t I . - tals tag faorma theta al ym pa

oup s LR Bodihnit, A%dlVEL e iy AV o, B el presence of
airat tefipafattiep B4 tange Frefn3s5-560€C (Rt @kﬁnﬁlie, bbb EQ%YE?tﬁcgow 400 °C

heat treated at a tenperature of at ' |east 40
or belpn S0 S Co feraa Restodied limegin 4 rpegecitainzle3 hputsiid berodvera majonity of

i 8o R SRSl LN eV o

Catabsts préfidedby Riithl A method arrgeaciallp tefemed BSas iRRAIIned” catalysts.
(either a comerci al support or a support prepared as

Whencatalystsare erepare indhyis manees ip combination witheusulfiding enethod, the
. t .pll.S
ot SRS e haubiy SispBetn 7800 PreRaR R efgmeiseotalyss
areltoscrived dh UsS. .Pafent Nex.af)Pl 8333t oG abrenar dtedl, i @D9% 841 to Gabrielov
nd/ or the bulk nmetal catalyst may be crushed into a

tag_owoler with an average particle size from 1-50

M CIORStaire r : r : e

Ty e e e alutn i sipho i B2 comhel W Cplumns
5-18 mesdly & fonnra thetamlemibe duppentyGolutring Sphhdhetalymyxtive. The theta

conbined mith th u rt.and the extruded usin
alui Ry per Lol l PR i TaaX be DS URAFTALA egrature of at
least 4@ °QlI L i ’ I i I ]
b el i BRGR oo i or

-~ diameteppfatdepst B0 atTypicetlysuchhediarestipp treondhittedist teinperatures of at

gabodi nents, at least a 30 portion of the netal
mo?%ﬁ?%st?ge under the surface of the enbedded metal’

catlalsyaie ebftodiméntg e sippeipadeed chmmdriaPsppeftio} a support
| eading to | ess netal on the surface than woul d .

prepargrbas feseriksddigreinmay be corabined dth avpabriedicatblystrandfion a bulk
' ' tal .on the surface of
me SR A B SR Lo e S3orltB Bt Bma) Spdhiee @6in 15
metal€s)i Vot yxaniple,the oipattyd tatalpyt aldl@whdBuldtmétgidgtal it may be
ortion of the_ﬂetal to nove to the surface of the
crusBed 1jiq 8 POwdFr Wih 63 average RAESIGlo 9B GBBY 3550 microns, 2+45 microns, o 5-

40 RS2 48 i Lhe seihase

e TS pafrag ey, 0O Cr e Sl ipl ooty el g

catafyat. almpomedmbodgmens) tthepoveder ey oadomhbyiséd withhh@suppudend then
.Intercal ation and/or m xi hg of the conponents of

f eed.
extntlcll%gi using gt tgﬂgﬂ@\gg to fq{an)ﬁaéalygt,h%m%mrg sizeastribution with a
medSnlphed H{aﬁﬁté?rilqﬁgar%te tidne 8620y Wo@(ﬁ%ﬁ Iy iopl% ¢3¢l um 6

oxi de crystal tructure to a substantially random
or §emtokinCoheuratal gst wathahe suppohteal oy inadonsd ¢mibddimen®] at least a

N NI A O

e){al‘ﬁﬁk,r&%dda—(hﬁl Qe ggﬁpgﬂp, l@icﬁﬁ?fbtl@é‘s H@{aﬁbn 'tl{é stupﬁcé: Aba I\«%ﬁd
relative to the e
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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embpdinepispihe msdiananrhdiametno pé thedioarmizediswibutipn i lésst BH A, at

leastA'SOCK, af ﬁeaﬁ ]%6 A,ré?leransst%(ﬁr}i,%? [e%stdb%%,ta% rIéast 230 A, or at least 300 A.

Such median pore diameters are typically at most 1000 A.
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a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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(ForcsAmpLE, Fomag; VipPaD: byt relatinely

TAN of at |east 0.3) may render the crude feed

table for transportation and/or 10 refining. A
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cont en con
product. Add]tmnally, contact of crude feeds with the third catalyst may produce a crude
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contents relative to the crude feed, may allow the
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the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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10 rretal(s) in conbination with a theta al um na
W§UE'F='? The fifth catal yst has a pore size
22459581 on wi th a nedian pore diameter of at PFHLS7004/042653
180 A, at | 220 A, at |east 230 A, at - |east 250
Ip sprag e %eﬂents Brdrsgewgr%sasnﬁatﬁﬁan%swammf the crude

feédr\ﬁlwgﬁ éggrtlln stq‘F % t%ﬁ?eg:ﬁtg e fifa }aﬁ%-gf‘roﬁ)l 300% L, 8%&3{% °C, or

um na per gram o
3304378 6Ge Therthﬂiélpmmcs prddaecdfrpmaiuth bargacdingahphbavel AMANa f at

gt Aot et A Y B Ml SO acoR Y mosk (006 abids TAN. o??h%cfrﬁdc feed.
Hyarhed| gﬁ&&?@nclg%%ﬁgzri par% ngjg?‘ﬁrgqgggfmilé Nﬁ?{/ﬁ (hs25

per. gram o
Nn€ahl n‘ﬁhfﬁcmdeplald(lst)mﬂeha\grm::belﬁa'Fabmﬁént olfrat mse90%, at most

| um ta(s) are -

| ybd
»Boéonat/laPsr{ef@n‘éﬁ st 300 most B mprcatisreit % offatal N 5g spntent of

thellpb Kge®y the crude feed may be relatively 20 Iow
(for exanple, fromO0.01-100 NnB/nB, 1-80 NnB/n8, 5-50

NnBImesrtamn erbBodihenisBa fifth ty]whtﬁ"rcatdiljst ¢Hifthecataieat™) includes Column 6
meg??G act e%lwq{,{ogg%l eaf [ ft cat al st atﬂ3 é%[gggte )?sg sea llxglre size
dls?r?tﬁngﬁ%@ra Hﬁ&aﬁ‘}ﬁgfe%ﬁﬁeﬂéf%%%em’ lﬁd‘ﬁ Qtrlh’&?%%@ ﬁ 81 led JeBst 230 A, at

some enbodi ments, may be in a range from 1
leagt 269 ﬁNrﬁBlﬂﬁBt 308rA ra0 most S0BANT he'Ehppocrt mdyp inphotéiat feast 0.1 grams,
eed with the fifth

ed from cont of th rud
ot BT B oL FOR) 9 Ermms et St Byramof oport. 1 some
ems&%neats, ﬂi@%hqﬁﬂ)fﬁas%h aaﬁhamhm%%]&m Sthe1,1 amksRE alpha
crude AN he crude product maybe in a range
almm@ goam of gatalysto Fhe. @Bilyst incheles,in Gomg embadigeentaianmost 0.1

R SRR bt a4t iconmn s

mem)a;be(r:g}am Rf EAAIYEN Ihisome Whiblbdinhéntd, figt Golaldng Rdtal(s) are

port. The 30 sixth catalyst has a pore size

' mob’@?‘?‘l%ﬁ?‘?@h‘“ﬁﬁ‘?ﬂa rredl an pore di ameter of at |east

150 bi o S AR T8k BT PR e AT ety

low (darstxagple, Aomad.0l daSINREM A - 86th3em§,t5 SOBInA/mYror 20-30 Nm*/m”?)

wh} B crute fet i3 SoniGBE Gl e Tigh cRRhiR sl Bripemre 1g range from
BIdWC Grotn 95@A%0 °@r013ﬁ'0m 851368009 it ﬂpﬁrogfan heﬁké‘br thg crude

al um na per gram of support. The cata I nc
feed,nn smc@bo&@enaoﬁva@ebeges rﬁ@é/&mommm%f?sz 15 Nm*/m’, or 3-10

5 d
N B 2 T Paticd oy GmfomagtT s SHvo s ah i catalyst
mayﬂﬁkﬂ/e%t TARasTtat %o@péb%geﬁmt 86%:Cat B 589418} 8 st 1@Bflof the TAN

lum 6 netal (s) per gramof catalyst. In sone
of tbﬁmad¢ faedt SAN hbthashade praduct mofy tean alrar@e! foom 080 1-@rét &D3-0.05,

or &i@%al Colum 5 netal may be in a range from 0. 1- 20,
1 or 2-5. In certain 5 enbodi nents, the Colum 5

netjalceftsin\caibRdinihta AGiith eyfedfean it ("ﬁxﬂ{ ERAyar f—‘mcludes Column
nmol ybdenum and/ or tungsten When 't he crude fy

5 metghs)aanddeplwinn b metal(s) irchmbitatiby stithehe metaeaipmum suuppont nThe

. n from310-4
six b8 SR A5 HEO o SRR GaF Rt PEdgessus0 A. 1n
som{é%rﬂlbgdﬁlnén;@;ﬂs G thEdiah péfe BLEBot Sord iz NARt M ation AN &F8east 220
0 or -
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 gramé, at Jeast (.8 grams, at least 0.9 grams, or at

most (.99 grams of theta alumina per gram of support. The catalyst may include, in some
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10 N8/ nB to 5 NnB/nB. Negative net hydrogen uptake is
\98306551}%4%&‘“ on that hydrogen is being generat 3%11(15}%004/042653

€ crude product produced from cont act
Shu ed Wi the |xth a TAN of
G outalal GalRn Seetald B i rasl s of almookd. | grams

DPe¥ grain dfRaflyst, af@ af leE:h@ oT)ﬁm g?:fm§ SECALMAS he8Hs o) J@Ni&tlmn 6

the crude product nmay be in range fromoO
mptad() peragam@f c@talyst. nGame_t:medmemu tltwm:ilagm‘hdqﬂtaﬂadeumn 6

ottt 1 et SRS stk s iR SRl lek-25, o2 i certain
enBOdeRtRMNe CHlurhY 8MREANs JaHAdRn RAHRTTIREN WhéSl(s) are

produci ng a crude product that is acceptable for
MQW%@’DDM&MJAN treatnment. Since producing

0 ngh BOSRAL ELA% DAL reSB8h a0 ST BP0l a range

fpOSIOSAIONT, Goat 3;20 370 ¢ &%&@Bmgﬁ@ﬁ@ rl&ﬁ}&mgéh SRUREPthe crude
pe of cat al yst ("seven h3 cataly has’ a ot al

fe@é mayrhe ine r@gelfmm 6l thhl n(x stp 2i0rNIa /rrangéqmrfmnto 10 Nm*/m’, or -5

NI DomTe” Aafte A hiRe BTG She Bl ioTEh Shcrogen s

béing gateeed thhgs aherhlie ppaduat Motutsl RAA bhGERIS thélcrude feed with
pr oduci ng a crude product that has a TAN of at npst

the sittipfatal ﬁe magpavsfa AN of atimestiS9&e at mostlferat most 50%, at most

| (?ﬁb&da't R gi'tl'fezle ]tI'OE'ﬁf s cride 1?9(? T{XN ofq.he Chds tpgdduig,alalgy beina

ST XtR seven nay a
raagelfrom QJ&Ied 128.024). @&beﬂ%&m@escrl bed herei n
Selectin e cat aqufSt s) of this application an

cont k¥ PFRydEngep dptaKkg eaﬂemt%ﬁﬁ@gqﬁﬂgﬁtap%ﬁveﬁ\’ﬁwaefourth fifth,
oi:a8 lé&thly%@re@t?ce@ "t}%dd{%?aqi ?ﬁ?ent{@ﬁ ofﬁ@ u { dirj @Jg%ﬁﬂ% while .

properties changed re ive to t
pr leh-‘ewg pﬁmge ptodest thit it heceptabiicfof eadpanationodnd3f treatment. Since

n|f ntly chan d The resulti.ng .crude produgt .
PRSP A R BN Fidrageh s ety BN MR S Radeof ksogen in a
pr@&@s déd?é«b%es HRrilPhRcasHgRbak! e for transportation

and/or refinin Arrangenent of two or nore catalysts
in dns;elrt@etembo ew@neeewmﬂ] fo‘pﬁDf citaly st e quibrelyst”) has a total

Qve ntsfor ed. Far., ex
coil)x '&ﬁfgf’&(ﬁi gr e \}P?tﬁf(e) jpar nggw %’Fmﬁﬁgcég“ lqrgmetal(s) per
graﬁpﬁadimleaesrhealolhmaetmaaingMdrmeﬁﬁmtaha/ok bsteAl TheaSlenth
portion_of the 59 WO 2005/063935 PCT/ USZ0041042653
Caﬁhek@ben%fﬁ-‘d?l dp perduriag grcredeypdycs thaphas H & Abbebat ineast PP of the
TANS f can be reduced before at |least a
por{%#go fE‘gcﬁleroatorrva in the crude feed are reduced.

Arr ﬁtgﬁrmrﬁodaﬂdﬁ@bf helfieaf deodnd) thitd) €oared, Ffths bisthrand sdventh
di ment i nprove |ives of t he_cat al ysts

Cﬂ'ﬁﬁ/amla& ﬁ%} ks B¢ mdéordaseqfi #eis otheawise desrribed Berebr- oduct
Sr,nt );tglg e@tu;?lh# @tﬁ@f\égge(gtlhl ag@ &ft Ig%lly{rgé%r! follﬁe %(%je{rﬁ[ng conditions

maduaﬂlpwga pndcpeductgo baproalhbem/\lhat e MAAe khdrgr saladi@iproperties
perate. for at at |east 6 nonths, or

3 h
SRS Eiivedo Yol e irk Sien EReRtes of therrandrlesd punck
si gEﬁ’f%aWBﬁﬁ%ﬁd"gT ?ultng@mﬂ@ on@tSm%T ﬂaasv%l Shk&Lg Properties relative

catal ysts l'ow r uctl nin east a po
to thh erudhifeddramgd, ﬂutIs |beasdre acqeprdbiofor dhndpdaraidn aspbalefangs,
at lLeast a portion of the metals in netal
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

59



10

15

20

25

30

10 salts of organic acids, at |east a portion of the
rrb)onents that contri bute to TAN, at |east a portion
0P} Bsi due, or combinations thereof, from PAEUS2004/042653
crude feed before other properties of the crude feed
nigked, and/on glgastignoriomes the amrﬁdﬂgn imthesradsi feed gamobe reliaced before at

d
lefS} #6rrioh S8 et RaRimP I ] REA e rStiehd!d PLOCoo% 1
abov/a'réthbnenPiﬂcEGmIech% ¥f th@@al@l%/@ﬁ%i)e e Somd @l‘h‘b@tﬂﬂ{eﬂfs 1mprove

APl gravity maybe 15 increnentally reduced by contact
livgs of %& caialygts andé the %t@blb@l @dh%@vdaf@ﬂglsualspmdimemxmre
sel I
ImfRshiet 60 I I Pt Yl e B et Bsdiincre
duahg pleeessingday R a@balaciPsstdm 1 operdte fdrtht RBst 3 months, at least 6
mai nt ai ned during processing. In sone enbodi nents, ﬁ

manithss pr atdeast | year wisthaut repderenisoted thnag«tab»et indbe cmmmmg zone.
+ he CeifbHidiion? of St Slai5Rt fial BBy 5o 3R ol feff o rfon of the

Nm eaillleast 3\@orgbh of thetCyasphdieties, BEleast a%ﬁmmahﬁtals in metal -
or rretal s in metal salts of organic-aci ds,
salisehf gt s n@es%tamomryofdhe pmpw@etharemmmauo TAN at least
VA ]l q

= RHRA TS S TRBLAERL YRR A3 LN e e e

profieierof theemuesfeedreatiniied, GhITPaReMABing! tﬁﬁ@fﬁBﬂht}O&Sf the crude

£ ggqgfnents t.hat gontrlbute to a decrease in the life

eegiotgl praduct mixfure funng progessipgdfossramples msintaaing@rpsude feed P-
Hhé f9)0 Uihy!

valbher gk 190MCHEIRE T ta Ry TR BN 0 6L

mcfe@wqu lytraduged botwontani oftthe erulde feidi wieh hsledtétl%catzﬂyﬂﬁ Teesbility to
I tioned

inc b oS8R L SIS RO O e i

of 68 Biude fded@ofay ﬁﬁc@lﬁhﬁﬁ&m@% QPﬁfaﬂtﬁﬁ d\’lf'lﬁ f:rocessm
repl eni shnment of catal yst. Renova east

por ki semembadiments, Nhe Gt catalystidesoribed abme:j mmnhe piositioned
e Oor no

o TR RS 1 B e
of }ﬂgcmntécﬁlaf flejpht ContardAKE! meBe cdithithagal MYt hehisTRYndRE8 salts of

gsi t.i oned downstream of the first cafalyst. Further
°‘"g ﬁf’%{é% viileirpaintainiag theatability o themradefeeddtak produchintikture.

fur ERer or e Al b S BabloRli i o P ogeblsaRigprion of

N1/Wbe2@0HVaba%3 i LT blaRn e +MARD 3f cdrﬁﬁ&i'}"eﬁts%ﬁtfcle!ﬁtnbute to a
e oxygen content, and/or reduce the

decrgg%tlgﬁlg Ig,t%o%@(fgqrgaﬁa sty e iy§f§m,§r G‘Pn;bn@thSdh@reﬁﬂﬁom the
crudeQERI, @‘U?%Qh fét fbd)ugﬂﬁgaffetastoa %&Eﬁ g gsg{hgﬁ )P§¥VL tt)het%lgie

second cat al
feedotadi produet rumtmie réleded tocthatruge tﬁéﬁﬂdﬁhhl%itxblﬂg@m@hﬂbtﬂ%@@a@lysts

redugcﬁjd 5 TAN, educed sul fur content, a reduced
POsIQUAP WIS HE YRt anddhps drreaset Biadensth of timethg eontastingsyss¢m may

be oﬁéfbieﬂ vathot THn‘i"shﬂ‘}Eng Sf ca{i’al ﬁd!ﬁé vglswlléagpae ﬁor? AN

reduced vi Scosity, or nblna I ons ther
NﬂWE# fdpintbe t:mdteifeedr map;en tsome epibonﬁﬁetnltg%daéasé Beife€bUSIR or more

th tability of th d
cas§Eaptoast gk dtialiire auring processi ng. The.
i i e S Srang RS ORI AR mBTbe By mstream of

wth the second
the firkyj qathlysht Blirglsr, contachvofabe vradds 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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The ability to deliver hydrogen to specified

DHYoasddsME zones tends to minimze hydrogen us _ _
‘gurl ng contacting. Conbi natl ons of catalysts tHat/US2004/042653

n _of dro r contactin
rLit S G PR oRranealeRE RRUPY Ed)e B cminhet ipialsin meta
shiysfagganic eldd.ng contacting, may be used to change

sel ected properties of a crude product relative to 15
the dmpeme P@S@dlme@t% egntach ef e wasleifeed withahe scampbtaralyst(s) and/or

o S NS o o g B 2 PR s

TedN, al rgdiided)sulfiid donten€ atradueel b%ygen comdnf, aC@El@éeM%Bﬁté)lt of metals in
and/ or sevent h catalyst(s) to change sel ected
mgstad salts ofeuganc acids, aa@ﬂme@@lsphalmnes soanty a cerhined vigeasithcor

e feed.by sel cte
c%@@%ﬂé&%ﬁﬁg& ?raa%}vt%al nng T i aé/ep P 85 e 8?%“6 cﬁdgésﬁi‘l while
maintdininigttie stabitityosfiRe c@ﬁdf&ﬂft@tﬁ?@ﬂu&fmﬁﬂhahﬁﬁﬁé 15B¥ssHg. The
el ected to mnimze net hydrogen uptake wh ?

be
Sq?aﬁl‘i?%ﬂarﬁtrfeﬂx brepesitipned isaties.cuther with dsecond eavalystibging upstream
h 99§P uptake al l ows residue content,
o%@‘cfﬂﬁiczﬁ‘ﬁ% (yrgt{ 111 APl gravity, or

VGO cont en ate content,
C oanhm&bxht)stotdbhveechfydﬂfgeﬁ l’tﬁspfémlﬁé& cbﬁ@dnﬁg)zd?ﬁs tends to minimize
hr@ ntained, within 20% of the respective tﬁ erties of
XHBED Y TAEE FRng confacting. tﬁ@nwﬂp%md;'fﬁtam& 9t fgeibs gaperation of

hydASscadieiRig RhRENST . hid Sdtal #haggpffh%{ arct @Nloﬁpz%{égunt P fiydrogen

viscosity of t he "Crude

dmyz@mg@nﬁn@umeb;sed tmcfmngd&léwaﬂpmpymps 6ﬂmaﬁdapﬁfdudﬁ'elatwe to
e distribution sinmlar :

duct that
e T T
coafbinaAiohadkur e f-fﬁwafa sﬁE)‘ ¥§:058’c£t§ St-{%r o%icc{a%f(%y??th catalyst(s),

feed. The atom c cru
sixgh cgtakysesg andior Seéq‘:rrlh pmelyyt(fért«abhamahtmd @sopteﬂnep af adnide feed,

Wﬁlenoélr g{: %m%otgvﬁgﬁ?éep&egeoé Udegenge a&ﬁgégﬁf&g amoppts, and/or while

maa&tlaﬁfmﬁg siade fdd/totaNprofiuct BkBNRECThd Ordet BR/oCRIMIRE bE Balysts may
zones and/.or .all ow sel ective reduction of properties

bespleptrd to priniguze net fydipgensuntekeowhideimaintaisingfibacrufle feed/total

oA D RO By SRS 6 o,

etvve

ledw@gamnquI@am Mcﬁﬂﬁﬁdt%BBﬁ&ﬁﬁkﬂéﬂ%@fe@&?{ﬁﬁé”mamtamed
t during contactin of the crude feed with

w0 R PSRePTES DIORTHEH{Eibe GENe Trsth iledin T 45 and/ardhe

v:sE&‘ﬁtyQﬁﬂﬁ@&hH@?_ro@Q& $at Hdk ob¥: J;f‘{ﬁ@ %aﬁﬂg} i gﬂc‘%)s‘éty of the crude

cat al yst(s) |very of ydrog
feedounter to the flow of the crude feed. In sone

di,ment s e deliver f t he hydrogen
c ongﬁf‘ﬁﬁ’f“ By Bettnﬁélr%eﬁ\ﬁp Méhed%ruér‘e esd ﬂwcpr0f¥w a crude product
thaﬁ?ﬁaﬂ:@ﬂnﬁlmg fhnge akaiedn gl‘?rﬂfa'r WA, ?ﬂl&&g) e di&Qburf agmhee trude
FI G 2B) rogen nmay be generate uring con act
feed,rangraered W%N mejatnerte tiid BANexfahptmde Cadt dtkiangniz ¢DE of the

FIG, 2 may be delivered to an
Cm%daf"f'“%tr{ﬁ?y @6%?%48 Eﬁﬂ@e%’r{ Efa?f"gw SEB@HrﬁﬁPCé’mS s SAMRatedig the
ato@E/A dftheRrfde@ed2B) in a direction that is counter to

flow of the crude feed. In 10 sone enbodinents, the

hy de@r@gexi Eoniratmy i epecifiioapntaetihg whiids rﬁskyealfol\aowl&iwé Bédition of
hyd%gegx% oﬁqer contacting zones and/or allow selective reduction of properties of the
crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,

downstream, or between additional catalyst(s) described herein. Hydrogen may be
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Alternatively, in a stacked configuration (see, for.
FI G 313), hydrogen may be generated durin

“%%{Bg)gﬁgﬁb in one contacting zone (for exanpl e PCT/US2004/042653
cont%géi ng zone 102 in FI G 313). A hydrogen source
gengiptgbdying; spatasting of the crydstfeediwith thafourth oatelyst(s)nand byrdrogen

j | [ o el e} f the cru
g AR E e Rink BeE S BAChe Ll IelafionaboufiiGT  The
delid6ty dfahebydragér may Boosuntdrdo ithe fibwsof 8R) cruddided OlPsome

slgfond addi tional contacting zgne in a direction that
embodigrpts e Heliesy phibe hydiogen mapdeconerreng taithe flow of the crude
fe&Xanpl e, adding hydrogen through conduit 106" to

contacting zone 116 in FIG 3B). In sone enbodi nents,

t he Fopexamhpleaind stadked oonfiglraticn ¢std) fopdxaimpld, RGE2BR BYdrogen may
bin serielﬂs,_ either with the fourth catalyst being

e g5ateled dUsng cRtaging IR opgcanipeting zanefarexgmplsaconmming gone 102
; ' j lysty i th an,additional
in NI ey ogh oy, B Bhiliel & phaaignd A REk PR Gor example,

contadiing zanedUuddn E1G.2R)dnta difectivi Hasisi sounef ﬂ:ldﬂ&ﬁbfﬂ)c‘l:frudhe feed. In
dr ogen t he

organi g. acids, with |Ig net uptake of h b
soffe Jetbopizaeps. s inidsezen Vo 5 b&ﬁ?ﬁ%@%wéﬁh@ Wiofidhe crude feed.

- AIRERREL, §5a Qgcﬁc'a%oﬁﬁ%iﬁgti@ﬁ f%%é‘,%r Lanlife NG élﬁg;ﬁ’}gﬁ%?ﬁéaay be

smal | anmounts relative to € sane ‘proper

genaraigd digngl cotacting is one centbaitigvent §for examplief domtRtihg zone 102 in
' ination. The

th,catal yst: d b
FIGEYER: A nEdieiry SoskerBhy B o P Rriohist Ml berahcenasiing zone in 2
dirs@starthit is abatSb AFYoMAY Bndle fld¥for £Q %gdﬁ%ﬁ?&w&g& Brough

netal (s), per gramof catalyst, Tn ar
coshgiolPP! v wetagtinggone MHdnFdEn3B), endis 2 veont additiahal sbntacting -

: . | conten f [ u 6 tal s(s), pe .
o3 AN 1R} RooR SRRl e bt ptBe SriiRifed sxahipla adding
hydrogémthgaightdaaduit 186’ tobdHtadnBlent 1 96 imPicCapym 6 _

nmetal (s) in the upstream seventh catal yst, “or at | east

0. 03t Hmmembedimsnisnthe Sourtheeanlyst and dhe sxthmatlyst atealsydin series,
: ' . 1 h I 1] f. .t tr,
citel v The RIRACLTEM Beink [ReRR AL PP olkih celfuib R L5 Srg, he

sevent
comtgipatie ofctie faeth calihgt alil dntaddttlbnﬁls@tzﬂrstfﬁ hﬁzir&ﬁic)é TAN, reduce
: _

atalytic active netal 1nt

N.ml ampunt_ of . . .
1 L ANdF deffuce @ sPateptef metpls inmetal salthefrorganic acids, with low
i chan b

e R oF btoRn bfhe e el G e BB Mo ier

propeziit UsDe 40l 26&dict tolie adyrehamped by simall agfouhReclafivél® the same
fedérrt?’r exanple, a relatively small change in '

prO%%'fagsr at'ofM 82%1% nt, APl gravity, residue content, VGO
COMhe8Bne e‘ﬁibo@lﬁﬂmtﬂ b ‘aﬁlﬁer%ﬁ%@&gﬁ 8%t\i§Vﬁ§{S?§§ S st Gf‘r% ﬁombination.

crude feed wth the upstream an m seven

Theggventl satalysaysed ppsithaoeframahel dewpstodncievedthtcatalst may Ae a total
st 90% ,at nost 80% at nost 50% at 5 nost

contiy, B GG 4 Q8 Pat Gt eiphigton srmaeecrorm B84 06 grams

TheSRWRsRERO deVERH &atal§ 2 ehal Wve thot%h&)rﬁ&ﬂ & cloRfath 6Bkt mﬁg)ﬁ per

incremental ly reduced By contact wth the upstrea
grard @A wneenanseyenthsatobyshlthas isequabto @Xangpt than dertoad toraént of
[ f.eed with a catglyst to forman_initial
CO'%’?ﬁgg“%?'gﬁdB evﬁﬂsheaéliﬁ a%vgeaﬂ’ %%fftles%r o1 aégé%ﬁ?-_ﬁ% g of Gojumn 6
metd(s)ger fragtb f@mysi.hﬁf‘so_nfé)éiﬁﬁ&ﬁmgfats,ttﬁg batibh th‘éru#%?eam seventh
roduct with an additional catalyst £ produce e

cataiysiand the dewostrea seventhchiiygtohapbopeverieds The hbility & tse a
relatNE‘fy Rk 'ar%lougtro%%gtapyrti%%%gw me‘;le-l? Fn %gldlolwtngtréa?n ge%gllilt' ecag;lo\)lf\slt may

allow other properties of the crude product to be only changed by small amounts relative to
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increnentally may assist in maintaining the stability

Wb Jobgocss4de feed/total product m xture during
procesos6|§£ng In sorre errbodl ments, catalyst sel ecRGTgPS2004/042653

%n?eg?rﬁé%ﬁ ?011{ tg%{: %tgf’(gért%;gﬁgﬂ'( 2 ?élétog;b)f%\nnztg?change in heteroatom
cbﬁlmﬁ AP] gravitgdbidhe %M&ﬁ V&ercdhy ogl:él{r%ﬂ*a?%a%@%pg@d

assi st in reducing hydrogen uptake e Cr
mai nt@mkchef e aade f@ddmttrotlmluppurmmmtd dowistreSrnsedith tAtlysts may
or nore properties

p%ﬁu‘cﬁg chla@ %?c?d% and e’l|C /g[g r(‘a@gtn %Bst{bﬁ) ° ,aég}gér&c;) %o.cat most 50%, at

e crude pro

sh PRk | dress leakt lt%%fﬂf uen
E ed/tot al product r$1 xturogg%ailr%egﬂgéfectogde éb@&{/dé Flgt the TAN
eqgskinay be glc:fqnmmllyeredmeddbe chrtact wmm tHe ups@Eds and
be ¢

dMsttféFﬁ seg%iq gatgle t I el ,tcr?éutqg} Qggtg fge{qig\;rv@lp a catalyst to

exa i RSOF
farmﬂmenmab&udé prouu&mtmw d il {
fl occgl ation of asphal tengg ?l%gén t hgl%%ggﬂfeegggf{fe a’lemd then

CORiRe gt the amitial grade produgt vithean asditisnal cataipm e pogluéd Gechi® product
wﬁh [ g%@ ﬁ%p‘eﬂfe@%%ll?tn\%ﬁﬁ %&e mbtha? et etp%ugﬁ %gg ﬁlgy to reduce TAN

t here cer
inprermicot)ly niwy assiscia Midishindg; BE sGbiReof BE grucﬁ@éﬂota&%‘&iuct
y

roduct. in the crude feed/total product m xture

MR GUINARIOCESSINES concentration of the t ot aI product
int xt ur,e es due to
t or o Ubol RS Bl PERINOH ol AF: 26 s combination

withheantiead somictmgeondludﬁ (ffﬁeﬁ(aﬁﬁﬂ’é %mp&ﬁﬂﬁ%@?ﬂr%rﬁe L& Aow

duct, i.n crude feed/total product m xture

m‘%‘“gﬁ‘g% 3?5 S?érh%?ﬂa%mg E’Jﬁ%ﬁ'g@k uptpicecby the émﬂedg@ im?etdamqg crude
feemuataa FOAGETRR e, he crude f

b boo, nﬁﬁgﬁgﬁﬁ%ﬁloc é@és%’x%and ch‘é%glpg 98¢ gr mpﬁfepropemes
° Wﬁ'@qﬁé@% F%Ng@ltéﬂwremm ﬁnopiv%h oﬁﬁﬁ Mﬁ@eff)@@ Stability of the

val ue, or, ¢ tlonst er eo th

“@%ﬁ%?ﬁéﬁa? g%nﬁﬁt PISRHE gy bﬁé@%ﬁ‘sg Byarieu R!’@F‘é sienarm@g : from the
cnuie lﬁﬁﬂ/tf)ﬁbﬂn’oﬂﬁétaﬂlxﬁfr@ dpiedse Rpek Al na;ldf‘bes ecxealsﬁple

E§ gﬁﬁ feed and the total pro
mSB dity oftha coiderfeadangd/ar WMCMD@CII m the enalladé&m‘tbtal product mixture,
the crude

floQtidhldf g_?ﬂ; al o ?I%I’l’pﬁl\é c dzzc}‘F%fWi alrlltgrcltc(;eet Bixturgpprecipitation of

f eed/ t ot ber X CUr
compeeats. frafo theatriderfeaf/ totabPratias s e NG AL n
chang efwulprrw 63 V\onz"toeb%/ 063964&%%6%&0

of hal t enes,
CF'%EJ%’Z@EM paEsdue ‘b% ﬁ‘éféﬁﬁtmmeund dﬁe congdptrit@ethfamitie feed

| and/&tatal Ro@SYGA thed e%?cf?{n?fﬁ E&c}uﬁé r%&y%otggggﬁgkg the

tends to reduce t
conégtnatltlys pEtheAokd }hrt}cbnnalnh ;he chli‘tﬁe feédiotd prsicPhitiie o'ﬁﬁj?é:e%%e to

educed. For repeat ed treat nent
fordfity ‘S”r% ﬁ%P%i’r’Uﬁr%fE rﬁf%b%iﬁ@ipqmytswéthme@es&ey abdor

t
°°“‘%S??‘ﬁ§@“?82“é§"§f?%%k"?ﬁﬂ*‘f Shde e 31 BibRE R e Seids 20 chgnee.
For sxasaples theresuda feedmeay dumtainooipeieat tBattrd Etﬂu§l§:%btﬂe'c§w¥de°ffeed at

the B‘%OXHPE OCLeS Cr Udgﬁf eed, .and/or crude feed/total
Rpastine PrEReTips Ok shceetuderizad ehanigg (foa e}?amp]leu’EAN
MCRh6§ adphal@ne M8 {alde, %é b&gﬂgfggﬁ@% eté‘g‘@é L%?&g}g%’%ﬁ? Igay fend to

asphaltenes fromth
becampless. spiblein the Fide faeiditytal Plbdhﬁaﬁﬂktule Sin Mt Bbthces, the crude
ncr.eases or isr Iatlvely stabl e during

e
foed gt e BB R S s g ok bacomne nbrbie jond racher.

Solubﬁlty e}haagemby a8 Ah]t &n B £ODTRAG tp'rcpcﬁlct SiHde formmg two or

feed/t ot al
more phases. Formation of two phases, through flocculation of asphaltenes, change in
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product m xture stability, as assessed by P-val ue, may
be contralled by controlling contacting conditions, ,
WOV on of catal ysts, by selective orderi RGT/®S2004/042653
catal ysts, or _conbinations thereof. Such controlling
copgenggfionel Grids fesd and tatalprodurt,and/on geecinitation of Fergponents, tends to
3 hwdy .crud
rebis e HETPBREH b re e ElA e YULRRARUY R ERARE) e process

myrjzadiuedt For ecmipletrepgtddarpenaitoftite aude feikstal product mixture
such that C5 asphaltenes and/ or other asphaltenes are
may, EFSGRitP Brofiice A &TUSE godust Wiibdesiser RTepeIsies.  t he
cru ' n
ny g Sl he Pafle drifc M RR0MGH! plodhed iy, may be
maomitpredemdithe stabifigrofahe proceds, ¢érode fledsarl/dhabdaRydfRalUE6duct
. he bility of the crude feed/total product m xture

t
mixfig BRY bF peseesed oRupisallyaRevelne HAbiscairaes) d Sondigates that

| | Ke . ..
e L e e
at lahdt dvis andeucBP-val ph ricreanessortiordbativebdstasld dukhg eorth@in¥3Ren this

. content of the rude feed qnly changes by a
indices;ha) dheyerud faed iristaskely sybils durieatsaanRg: <Crude feed/total

prodQbi ABkirD Stabididl ik ia%&eﬁrbﬁDﬁQQEE,%ayi . S&HRIEARY controlling

tenperatures 1n one or re cont I Ng zones™ may

confadtingrcendition®p by atliectiprad! aitdllfsts, bptselectivesdeniigesf Gtelysts, or

allo f or lective an in crude feed properties .
coRbirR il e CP‘P{E&E{‘%\EF FqniRFtige cppditiogs e mclude controlling
LHige @gﬁﬁﬂbrep?&gﬁ&é, Hyrdgeh ﬁﬁtaiaecrﬁclé"fi@d feed oleEEIﬁEiﬁalions thereof.

first contacting zone at the start of a process.
f i r By somsransksdiments.coeptactingiteanpiesatuiies ateeeyménotedisuchithattGye

esppplcis SRR R e R b A s e RSP Fpcomtent of

thefcaudetfbed. (RRIMRENGH of e MCR €6h@AAhroled HydfodeR MBAkahH/BShigher
in contacting zones that are positioned after the 30

. confachigg IGRerHBICS mpyAesst information of swoabesesdhat erqyoeduagrte

stai[R cﬁeché cg"u@fi %@Hﬂ&a{ %rSH&& %xg@g ar%/%ra ﬁ%nog é)%? ﬁg?n%resof the catalysts.

contacti ng nperature may be I'n
Cofpl b0 CorPcting t&p&atuns artDhydbOgen upitdkedin @B bidadbn Wit the catalysts
first contacting tenperature. In sone enbodinents,

, t
desgribeg fgrei s the (o aseibispes tarbe reduced svhilerthe MIGR eongent of the

crudd fe8d o9 RhafIes BY A EARELF MR- antdipl NQ di 1 erent

contacting tenperatures nmay reducé TAN and/or C5

as ghabme rebod mmngs) contactingorond #iops atki@int@ledEdch that temperatures
. 2005/ 063935 PCT/ US2004/ 04(?853 _ rgl ative to the TAN
In oL, § PTG G081AEHNA LYIRSIBRRETHE e nPPepting at Gffgesst fempgratiyes
HNotws G619R181ivettaBBL in &bladrdeh At il
allo@vs BfiveetlaBpt in fa g;@ﬂ% wl‘ﬁiehr;r_@rﬁlxaﬁxgﬂég%e ds(émhty of the

as haltene‘redugtlon, [ en t
crudgdeeshigtal porduacmixtgret diperedeleebertems at fivt comneiiag zome at the start

RN T S
o S BBl Y ST .o
tempqratyre, gloretene) 4ra thet temperatitres ia avatacting 3&fks Ghanek pdstioned after the
s R S T S B 02 G L 36 20
s s obaga ST PR B .
60 °@é§'f§¢r9%tttb@) thedirstideptasiu@teshpecatorac Th Bomz enbodimyentss el second
conthdlind i ERAbE i Bletri a1 dirr FoBtmaaranean e dipving different
cont&3pRahpReRrdsaRACid0c TANIANY A sFRAIRes content in a crude product

64




10

15

20

25

30

feed when the first and second contacti ng tenperatures

‘@E Ovmothl n 10 C. EXAMPLES Non-limting exanpl es_of
g?)c?f P39ﬁ?epar ation, catalyst preparations, d’CT"Usmo'“O‘”‘;S“

S e b B R B R T

thlﬂﬁ k%%noun%?ﬁnk\emjdlor%%gﬁﬁ&heH:d%tléh GR4R) Whkn E}é%glratnd second

A support was prepare ling 576 grams o
coaitagtinp denf@ratties |am1th€amab ysolswahm e€hoitaclypther.L P,
M chi.gan CI arrs of, -
unt cFOchrargle) A R Eite 7ok Rifsiibs UL A Bt eaRhgR) andor a fourth
cdﬂﬂl?éi(s?ﬁnd d E&oa@ céﬁﬁéﬂr%\/liéﬂe FH&'y'xﬁrQucﬂE St @atat@s?(ssfa&srcﬁﬂ&ﬂhmm
hrough a 1. | obe | ate, dried between
Th@ﬁrso;ommﬁ ng h@npmﬂum meylbad 5(91(8 ag} thnmecdmdrc@malcvzmgitqrrrperature

o DB of 0st 9 o R0E LB Lt TSSO EAB Lo BB e st catalys
mﬂfdrf'fﬁﬁ’f*ﬂ%aﬁal#t% ﬂﬁ%ghe-fl‘ﬂﬁnﬁéﬁtﬁféﬁﬁ’l&rQGESﬁtﬁ&tW1ﬁ1 t\l’{@%ther gatalyst(s) in

rai sed to 1000-1100"" Cover 1.5 ‘hours, and
the geconi sontastipg Zope nzayerWtsmtgocapmhlm"éAdeénphmsphalrfm reduction

n%]?é) ﬁgr L i F%%ﬁ?ﬁedfo Lgeg&%@@{%ﬁ%zagpﬁag%gé}egpﬁm%ﬁg%hegsame crude
fed AREPBtHTREMandtcdiA doftadiling e Riperatitds BreS¥@in g0aTs of

theta alum na, as determ ned by x-ray diffraction.
The support had a surface area of 110 nR/g and a total

EQRM}P% gkure of 0.821 cnB/g. The support had a pore

tribution with a nedian pore dianmeter of 232

A, WNbiblifftingexainpldshd stipio prepariven, ehtap@t preparatidédseand systems
pore size distribution having a pore di arreter Wi thin

W'ésse,l\ect%fbar@mg@rﬁéntrfwa@wswé cant ntagkng ¢ WS@re set forth

beflgONstrates how to prepare a support that has a pore
size distribution of at |east 180 A and includes at

Exapgsie 10. B.ra@hmlmmﬁf 4 Oatadyst|Suppoet. FBSu;))_f@nZ\@ﬁﬁerm&BEy mulling

PCT/ US2 4/ 04 le 2.
STORHEER OrA CaI g orerien HYSs pis EeQmlsssdih MsEigam City, Michigan,
UWA RvachMediotin£of Qattt 208§ SfanRlof @‘ackﬁ %ﬁhc %@i@ £y 35 Bhutes. The

vanadi um cat al yst was prepared “in the | ow ng
regwitimemull e abn rwasaxsugdgiothtough raelphﬂ‘adb‘tht?” tiiheplate,tdnmd bctween 90-

129 S5 ar s HIFiagh LT G Sh tSHISAOR SR TR o Zpheined svgport
w% %ﬁeg%ﬂ{ﬁﬁre%al?{%%f mzt)ﬂ %ﬁ gﬁ)@fﬁ?ﬂgﬂ%ﬁum n Eéjed"iﬂtaimdberg

e sol ution
fuz(na@:o Be foamce mmupegenaxteemhswmtséd tohle)O(/)a]rla]ﬂP(Dnueﬂ'pJSd@nw; eichthen
Qlutlon ged for 2 hqurs with occgasional L\’ld‘alon
P &R &4rigg 56 cheus tsrpdves hhsRRPSI 6 SUpPREHIAE LR eg ram of

su%forﬂﬁQ)O@n’%{%ﬁ?s?o Hin%a a Iﬁ%ar Q%Ubﬁ L?ta%l*}é urfia! @Dﬂﬁéjgrams

vana L um ’per g am of cat al yst,
of tititn étiammcmth@%@l grappof thetaldemven a.sdenmmatchbys{ray tiffaction.

g st R uslspe it ph b oleoned CBhaps ol of QB e, e
oehaafa M@snﬁgéﬂmbﬁﬁgh WilNAhkdian Bore HarRbiet HE2300A %lth 66 7% of

nunber pores in the pore size distribution of
thmaﬂédumhq:rcﬁzfu)arq;ssn thegurasipodistritivtior havingiatporediziQetar withm 85 A

of Ehe 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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medi an pore dianmeter. 15 This exanpl e denonstrates the
preparation of a Columm 5 catalyst having a pore size

waolRens0s393si on with a nedi an pore di aneter of  atPCREES2004/042653
230 A. Exanple 3. Preparation of a Ml ybdenum Cat al yst

Exayapled Prepakstion éfa Pafiddiuil Catilyst Wdving a [PRete Sivedisfribution
a catal yst

D|arreter of At Least 230 A. The jol ybdenum cataly
g Dja gagt 230 4 vanpgding £atalyhigwas prepared
|
o SRS P SR Pl S e,

Ex&npletli oas uﬂ']b}andTﬁﬂ whldewmdxm nmgr@hmm sodlitidr prepaved by
prepared by conbining 4.26 grans, of H4) 2Mb207, 6. 38

congbxgmg 79 s of YQ&)@VM )%q.qmze Qtyr gzp@ﬁiao%tpe solution
wa@?get hanol am ne (MEA), and 6.51 grans of deionized
er to forma slurry. The slurry was heated to 65 C
unt The glum$ed sifpberd (100 g)h:easﬁﬁiprdg&ateﬂlhatﬁlﬁﬁtvadachmlnuh'ipﬁafgnanon
was cool ed to 25 room tenmperature. The of the
solwtisiny agagfong dovrsygth qusasiarn! agit@ipny driedat f?ais"(‘afqr@g‘feéa hoyrs, and

e b AR s SRR b4 AR o

vanh@RKE 98BSk A b2 atalst Qftth Me Bdiahed b&n@@ portM THE vanadium catalyst
occasi onal agitation, dried at C for sever al

hadreopors sizadistribusion et medlaatpomei)amem of 254w poreTrpdume of 0.69

esultln cat al nt ai,n 30,0. r
em s i B0 es ALpBRY, 4 Ao e Bl ppmber of pores in
the PBleGzeSdiRABHGion diiBe vml«mm ealfsCiaided et diaskter WiRki@ 70 A of the
Size distribution with a nedi an pore diameter of 250

medxanaorf:pd@metvbl une of 0.77 cnB/g, and a surface area of

porT TEsmfB I e et csfay Bipftth of AT ind 5 ol e R por
SlzeSdlgtﬁbdlnSﬁ Mthutmmamﬁorkh&nmémdemammm yst had a . .
pore di arreter w thin 86 A of the rredl an por i2¢ Distgibution

tioND; Aoty IMleRHR 3 Bore

wid Rt ﬁo;aemur,feear " %?Le:lﬁ‘!ké‘ 35 arheoaagybe ctalys was
| anet e

pre]%ﬁ@d i thé fdticewipg maﬂnerPr’IépalLatmm Iup;foraprepared by the method described
%D ? enuni Vanadi ucl; ;@t al%s havi ng a Pore Sf
221 bHED BAPERAE LR 4imgly BT HSRregRA 0B Fofiop e Top
mo%@e;ﬁm m?fegmﬁlox @9@&9%@@%5&@@8&@&%@&% ghaeRared

| 6w ng manner hé al uim na support
(Nfbbze.\mmds a& gtadms afEMh@d ldlc?agmmls@ﬁ 30% HQnPl e grampaf

ol e S DR E B AR R SR S e sty
was'TRIRIRY 6§ @fftﬂnm @lgS(ﬁut% AAESoIRfs, (TNE:RME 26Hhtion wad coo]ed to

grans of 6 grans of 30% hydrogen peroxide
roor(nl-@ﬁﬁératu@c 1'11h&gplén§t@sofr@mevd$érﬁﬁ afhael¢hayglumn dvad agRisted to
oni zed water to forma slurry. The slurry

82 %&”ﬁb‘%ﬂ% CJo""%‘%r C until dissolution of the solids.
Therracaliithasahbtrl QBOWRSN A0 hk QAT AIPIRTHGY M

second sol ution was nmade "by combining 3.57 .grans of
impkA@aaMonsdiint o) agrdafios 2 iburshitidedcasionalchgivatiexn, dritlet 125 3¢ for

sol uti on and second sol uti on were conbi ned and
severghhioues. apd then calcined at 480 °C for 2 hours. The resulting catalyst contained

.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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dei oni zed water was added to bring the conbihed
[ ut volume up to 82 m to yield the
‘?%@P%é”%ﬁi’&m vanadi um i npregnati on sol ution. The BTH§249#/042653
was i npregnated with the nolybdenum vanadi um
t‘?‘ﬁ"p‘?”é'é'?i’-&? BeFres B the pers, srag@sfnbefrwryoﬂéa polyfidepum catalyst had a pore

OETASH ' ] . Leg 25 C for several
dhours,‘ggﬁgSta%leé}ﬂ%g%filnaggﬁa(feg%%t% for 2 hours. The

r esulThisrexafflecderaingisites i tpaépaeadionpda Qlamn 6fmeal @kalgst having a
0. 02 gcﬁarrg of vanadi um and Q.02 grans, of n&lybdenum

PQe Stzedistn létll%\tﬂél’.l ngquanmgwctqﬁgat lea.st 239 .
EXnpROeNBrG3Ra0H U RGP0 deiunl A nddintl Catsil &Shaving a Pore Size

Dftributun With addebian Roxt Biabter pf dgdreai 280 Af The Col urm

6 tal and Coltlé&ns 5 netal ,catal yst having a pore
mol yhdenfraivanadigm Gatalyst wasprepaied i s felloingmanner fThe alumina

. f ) .
“JFOR Firoe! L manare b FAGIe Ty e
mobrbdemihAyapregiiin iropregnativarsobution| prepmsedeapUfopes]  Aiftrkt solution was
mid b7 SURbBtE 2 hhe Bl (Y MehOnast Brmeat Bt Diss agams of 30%
B STRSISCIHIED 4o ST b8 A006] o 8 s o

dqiozeggh water ©tfamh arstriyht Brei shirsy was hexedviogjSeC GA)l disSolation of the
ed to have |low, if any,

iJicon carpide is believ
Soilgts'a‘lfg‘f h?,ateéfs(? ik CIQH@QI‘O TR fRREY ¥ e ondi t i ons
desckisP&MdRBREbA wallnlade %?Fﬁ%ﬂiﬁé?%?%éﬁhi?ﬁ?gsgﬁ terPdD grams of

equal vol une anmount of silicon c _ acl ng
dei¢razednwvaten rBhei firstosof incnd tsaaninidrsglution evepocdrnbined afd sufficient

ceact,or,. 67 W0 ,2005/ 063935 PCT/ US2004/ 042653 T .
el Ve SR B PREE (e BemBine e P RPLE 1R Hormb arield he
m6I§BEdrvn/hatifieh BOIbSMNiOh sblBoA CTRE Mumiml WhCMbrEHARIEAGith the

was positioned at the bottom of the reactor to Serve
melybdenupyyangdivauispraegnation bolutiomagad &iry2shduss with oncasional agitation,

i Hleom 42 it o f_th .
e T Y BT B i
cabfst OER&EAER DS ErahPet cataDRE ®).62 sraAR FivahddiRi bh@D.0M drdindof

£
nedi an pore dianeter of” 77 A "with 66. 7% of the tota
molypdsapmp tvithshe bajancs being syppert.sThemel ¥bdeinbuivanaditm eatatyst had a

J er,. W ithi.n 20 A.of .th i an pore
poff 85 BB, Sin el it Gistlestrit DAL 0. D95 gr ams o
no| yithikesnamplegerboriddates i e siratidl ¢TeatolRfh crhedl &fd a Column 5
catt al%yst w th the bal ance being an al um na support. A
metal faiabyst hrang a pergisize chviabeinnpvik a redianporg demete pf aleast 230
Apositioned on top of the 10 bottom contacting zone to
forma mddle contacting zone. The m ddl e catal yst had
Exanpde 8. Conreet df 8 Orinlie Fead Wikh ThitedTEiady5t4) 04 €ulihil@FeAc®dr with a
of .98 A,. vviéh 66. 7% of the taotal numper of pores in
centpplly pomitions wermasye] was cRMPRedVYIHythsrmperouples smmeesure

i L hi [.an r ' L-ddl
i s oty SRSl R0l BUEUR O o
betpfeemtiieythetarvwvel ipmil agrimver ofalladtied yeattor WithRafahgistab anken carbide
' 15, A top catalyst/silicone

bei., a l.ym na, s ort.
oS eieaalpua ey e bl siueh Gikean s#rbds s beliaRe (o have
lowlifigve 49 i@PFd BRieé gﬂ&rttﬁe HRELs2ohBR oSBT d R AR i

The top cata ygt lfad a pore size
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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distribution with a nedian pore diameter of 192 A and

contai ned 0.04 grans of nol ybdenum per gram of

WRZ0UY4$3%35 with the bal ance being primarily a gRETES2004/042653
alum na support. 20 Silicon carbide was positioned on
t op The crue feegdflaws i the reastpr reasdromy thiei tbp ofl dedtespacte thabsttom of

t . zone. e,cat al bed was
thepSachf SPiD Rl RECho IR 2L R R b fT s e asa
bothea bupi9riz Q0 bSEA ABROAR M bldé RExRFERUNS %%9 Lifi6ned on top
top,. mddle, and bottom contacting zones, an Pﬂe
of thesilisan sarbislste form a treitors genthgtingszoner dhe bbftordedtabyst had a pore
' eous mixture vol % rogen 5
sz BERAH A BTRO B Ml g Rvih PheeehBaderlgummber of
poredinaic péredidealifribitich RavinglHpore QiHRIGWFhin P4 BF BreRfildian pore

. volune (nL) of total cat aldi/St (silicon carbide was not
diagieht tbe baitqs Fatalyst qoptainedd]. 0fegrams ofmedlytstepum and 0.025 grams of

. er.al. t cti zones were increased to
nic B LR caeNsy i R RRARL Reind &0 BRuinh Supotts or 5
houA sniddletcatalRObitic s catbid®thitiurd (1237? ¢ ngﬁﬂm&l‘m@ﬁp of the
a

were increased increnmentally to 6 CB](GO ) at
bottogy eontrcting zene W form apaiddls sontaciug ins. ddwimiddlermtatys dad a pore

R A T L U O TA——

i ncrement a
pordsah chegor8 fize @istributionthatiad apord fiame R vattih D AZONBE MU pore
to anbj ent tenperature. Crude fromthe

. allowed to cool
diariprg v@]eafmdéferﬁaitﬂw rentaiped Od¥2 avemes ebnigke! 4nid|0:Q% gdmstafen

or 12-24 hour_s to'formthe
WO /2 0p5/aGH3/3Hi cRET¢ASAS B @3 T m ) maB PokitiBied on top of the
mmarized in Table 1, FIG 7. The crude feed was fed

mn i W f 93 C (200 F
o8 i) ol PRy R Pslle sy PR oo

- middl SpfacGnzane to oy & ispregptacting; eons, (Kl tp exiabFiaech pore size

distdi bt DeBfa@RAL diZRB&: of PP KARY %%ﬂlaﬂgdersg{sggL]e

contacting zone, bottom contacting zone, and
molghdepwmtpen gramhef ¢atalystowith Tedatanoe beihgetinaily a gamacilatina
ith each of the catalysts in the presence of hydrogen
gas. Contacting 5 conditions were as follows: ratio of
hy GilagRRra®id Was SRRIMEAES 1 Ve i r
was 328 NnB/n8 (152000 SCFB)(%? fﬂ‘é@‘%‘é‘g‘?&ﬁ&'? zgﬂééto £PGLAY space
and {0, S8 A5 @ RRpleabzaneNThe caBivast Yedyway loadahimtd & ELewlberg furnace that

o OTSES L0 PRESSAELSBALE 85348 Sob T804 B8 an oo

contadniagtzbmsear&xbmtaﬁttbmgufme_s were then increased and
| owi ng sequence: 379 C (715 F)

rm'Etaiar}ed inthe foll, 3

f oir Sl pEe Pere ghddedhyningeguding 7 gesepys froxtuBOE S1epi% hydrogen
1800 h , t 394

sulfiQOAES (bt daf o (e cflactBpPottdsh 8 im@BT ) Bl Sgaseons

mixteiegecyeldmeimdd ue totalndratyas sikoont@ebild &/as ablovfited 28 Gart of the
roduct was, i ntroduced into a gas-liquid

The,. taota
volump gggatégf}gr g?‘BP?Taﬁ“ﬁeSth dheeptactigg izgneseyere aneseased tha04 °C (400
°F) obv&t Bho2": r [ . Cf product and
b ek 420 TRl REBLA I e B2 fn@0ine
zone§ Wonw icgpased inceemer@aldy ©xX3 116 QY 600 EF syt 1010 HAY T3S WEHer hour.
Th b\é a.wet 15 test peter. The crude }p\)roduct .was o
© FBIAFYYE £ yernmpianed 3 3d e das sreheurvidien incremmentaliy meed to
370 cof(76® opl t, Therresults.|listed
ar(e ag@?g’gggﬁgg z%rﬁga%l e«'{-tg?% ﬁefgld fé{go hours C Thé contac%mg ZOnes were
allowed to cool to ambient temperature.

sup

Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the
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wei ght percentages of conponents. Crude product

gyo%ﬁ[ties are sunmarized in Table | of FIG 7. As
ot P4%38bl e 1, the crude product had, per grBEFEE2004/042653

crude product, 20 content of 0.0075 grams, a

a sul fur

RFGRSFUERSUEBFATERT oA 2tde SEEICh Tarkhe caviedRerheas fedrio dim top bf the reactor.

QOO r i f . .
et o o AR I HE BreRE QLA O Poracifly n il cgpracting
0n@Dotibmcontcahg pinenarekisdttoan shppartaditheves@sr. 2Phederiddofesd was
The |iveg of t cat al ysts were detern ned by i
CRpzetEA m@ e&CKh@F g'ﬁtcé‘aﬁfé i thyePraregce phwdsogan gas. Comtarting

: . Qf: t '
RSP A SO0 Bl BRI e e
vaatids pan /iné (ROODISGRB)pEHE ¥ eas I h’é,tand:pr&samalw:&t6.9 MP& (1014.7 psi).

TRE THES it g doBrs WREPEYSH L0 TG 00(F) and papnained at 370 °C fo
SOUBOGC TRAberAlurt T thE G Lonelihg 2008 wROURGihOGEINSP maintained
ot 1 S e

~described in this exanple. represen
imthe folfmvingRaquence: 339 PENBES W) forei0 nyrs, and theviSi88 U€ (730 °F) for 500

e e e RN N T
1 VS b 0 A M GO b e

tqtal| preduge Wys intredheed\WNRTR, gastliqmickphpes séplaratort dnelst gavdiquid separator,
tic tivit tal yst had naot

t h at al a of the c y
8ot PR PR YAl B R s rrgli apd e Gl haihgp The system
w30 Rasdh&by NRIAESTIEH hbﬂt&(ﬂle?.sda@e*ititigﬂ{e tePWEEMEAsAled by a wet
operation. 69 WO 2005/ 063935 PCT/ US2004/042653 This
tesbanisT- e Thrtrides pioguat yvasipatiodionllyawral yrgd tthdetermide a fwsight percentage
i I i hg re size distribution,with

oftchibBf STV ple IRl OTR: RS Bpedat ieag o e adlbmines
waigii pérocadges oAt @hydeatsh DrudOprodR pRopftid i SirBi%ddan Table 1
f%]%‘t;m?a medi an pore dianeter in a range between 90-180
OIX*™ni’t h at | east 60% of the total nunber of pores in

t he [ ; b S1 I | iy r i ter
e A A AOUbOR L S S R st
cangmt pH0.08T graont arsidog camanti dfi0dsS, gramadincageen t@ttalt of 0.0007

rodyct that included the e product. As nmeasured
8%5951:- IR pﬂdﬂﬁ%hagé‘e"&?‘? of ﬁ({éifi F%‘?%E‘E,‘tw s asphaergsganient ¢f 1.9 and
a TAN &80 aradial dPSickqHE @ar%rdﬂq'ng Gas P?q \n@gfhc ed TAN,
reduce ur

reduced Ni/V/ Fe content, su ntent, and
r edubldivss p§the coipstswere dettmined by nidasurdngisieefpghed,average bed

bl Qv A PILLT =t B s FEme Trnds T aiabls s gy be

cotiaRel 1Bl fefPeraturEXAINRIcBrafyst NIRRT beBEvel SaUASf0RHife
Wth Two Catal ysts That Hdave a Pore Size DistriBution

deggeasesaa NEAB Bincrenses. Bil@n8tea giaphiwalRapryeerBationes W AB T 88sus time

DY v
PloE30QepreseRtsBE a @raeoWAEL bNdle thiSe E&l{té’étin%rz%ﬂb‘sc@erﬁ@qlours of run

. met hod of analyzing the crude product 15 were the sane
timgsfog eeripgtisgc qradedieedrpith the topamiddiaad pettomastalysise ver a
.carbide. T

it ] vl frs1llco e crude .
i of it e e TR B bR InEPRBe B PRl Bppoximarely
20readtom thoreldiec RAtdbEWILBT, it was possible to estimate that the catalytic
activity of the catalyst had not been affected. Typically, a pilot unit run time of 3000-3500

hours correlates to 1 year of commercial operation.
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the reactor. The reactor was filled frombottomto top
in the follow ng manner. Silicon carbide was

Weoomns/aesesd at the bottom of the reactor to serpeTAS2004/042653

bott om support. A bottom 20 catal yst/silicon carbide

M Xt THigeXaBple dehonamtasahiticontaethihe capledted Mths)inb c8@Wst having
carbjde to forma bottom contacti ngqﬁone e bottom

a RAIE 8l Sistrihigion Wity amsliap pareshiamelgt st I6ast hS% andcdditional
ca&&s?s @vﬁl&iﬁ&re gi;ze %?s?rnﬁm vIuIEh 9 &eal&?go E‘igmte&ﬂ' ?1]1 8?&“&% Between

Sl ze str tro av ng

90(-:41 g0kt with w Itehut 60320fAhéJfotilhmnfb%d ofporpoinetheli pafmi:ﬁer distfibgtion

bottom catal yst included 0.11 grans_ of nolybdenum and
haginga ppredgmster yyidip fS :)b'e?f the H’&fﬂ@n pore diamsieovith gpatrpliede

I e e

mmmtedcbyan@ﬂﬂQmmdecfeédﬁfomlbhﬁubomxﬂmmtsmbﬁlntygvamﬂﬁmaﬁw. The
[ istribution with a

| had _
‘gﬁ} ab%i;eéps?ﬁﬁef O@ﬂ%‘@fﬁi&\’ i qomtesd rodycsd sulkar gagtept, and

: re(ﬂh‘:@@ Siy%ﬁ] gﬁ@@é?&\l’dt{@ﬁtt@ ﬁjf&?\i %Ec% il !]E }Qﬂﬂe%nggy s¥he VGO

a pore ’he nmedi an pore
colieanefitbe crudh prddmpt wad 20% s110% of tideclpfdpbRieg biithe wiide feed.

enym er _gram of
} :.. Hayg a Pore Size

n.s:ﬁrmﬁ ﬁﬁ a@\ﬁéd:‘hh %@9 Dikimele? an%rjgg Sk SRABAGL I THE reactor

appamtes {éMoept foaﬂlalrgas'tbebmﬂ euerent ofickedadtimgzoned)j catidipstgulfiding

fur i ncl uded four heati
mehid BTt Pt B s Ehasc snd hefipa al rpalyzinghs pge product
wetO e Sama sl dt b MEH?H@ BOach Zzﬁal wilOnixed 3Rdvan equal volume
PCTI US2004/ 042653 BS-4 crude (Venezuel a) having the
of piliepreearbide. summarized in Table 2, FIG 9, was fed to

t he re 0 he cr de feed f.l.owed thro

e ThF Bl AOCRETREIE ead PR RER B of T B o (S hBoviom of
thecreidtGC t THeGre 26w oIt dOféh GRS MAB P indthe FAIRWiAAGther. Silicon

The crude feed was contacted with each of the

carpyleayasqrositioned picthp peliem @ét}GfTeWQFr‘@@éWeg’iéé bomn@ sypport. A bottom
cat&@%ﬁﬁé&n‘@r&&?gm%lhl%r@g}‘gg{:‘fyg s?tluln% C}E;?Bf H}e ilicon carbide to

drogen gas provi

forrreabdttym msaékﬁig A8/ The bA1Rn cﬂﬁ]iva) haclal-j&\(e\sm disthbuticangith a
[ essur e two contactlng

 Was

megiaR POTS Lrmeiss af é%F éowztfaéﬁd% sﬁ@emtabﬂw%m@ indle pare size
disaftfliibn h20e Eszofeoﬁial%gt%r BRHfS32 AQTRRL A ng[aﬁ go&f dlEP]@te} WPhe bottom

contacting zones were then ~increased and mal nt al ned
Cataln’sttlh@lucﬂ&d 0. bﬁ\/grlgnﬂdandgb(mnuﬁﬁﬁ)dﬂﬁ 0B 2mnts)offnickel P& gram of

hl t hen 88 C (550 F) for 216 hours, then 315 C
catg éﬁo""ﬁi‘ “P%‘Pal%’@é B8rsUPPYhd then 343 C (650 F) for 120

houps 7 3 t

pr odug{) ezgile’ts %gﬁ?dﬁlg Crldgz:\%ét Ig‘r%(t&fe(g g%@ J;‘g%%'?’ astlted(]{%dto(‘)h t% of the
botthews corithathei aonExafopinghStop chhiactingizenepridauop citalysaimd a pore size

. Al . TAN of. 0.42 d AP f 12.5 _
SR T T
por@é’ Mdcﬁe Bél@@%tdlstgb&%ﬁhg@\})&g d%’llléctw wnl;hﬁ 202 Q?fhe%&fﬁn pore

oxygen, 441 grans 8 granms of
drame@r dl]iee topdatad ¥sd na:lludefi @dﬁammesf m‘thlhmd(ﬂr szgramsmdmmlybdenum
FIG, 9. Thigs

are exa
perc%%ﬂ ﬁt%ty %tswt'tgﬁl_%%?ﬂcﬁgief%gahfrﬁ@a g@d%‘”@ﬁ Pp§iiioned on
top G R st SnbRY¥hPYone to fill dead space and to serve as a preheat zone. The

catalyst bed was Joaded 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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pore size distributions wwth a nmedi an pore dianeter in
a crude product

t 90-180 A d d
‘?Ri&?&%a&g \rN:ched TAN, ap: gdﬂggd Ni / V/ Fe cont diftT/USAR#/042653
d 0 nt ent | ati to t
o op T udg X9z 8 SERMEDE prories Silutfized BuFatine. FIG. 9, was
fale (NEXpClMerRhet6f. THRCcridd!Eed AHREY BirolE Qe %?ci@gggﬁ,nl a@g

of the respective properties of the crude
centagipigezone, boamaeontasting z@reyaied Faftan wupportiioheOzaetby. sThe crude

el 8P ARBEH384 P SR 5B DAL BB ApBanie e
cSraRaingicofllitioRPwBRIR T8l loved: vAR dINBAHHan3AR/MHE émd@!?geg provided to

catal yst sulfi d; ng net hod were the same as descri

therreaoteipse 60 N /oy (HOOFEEBY BHSMwes L) ardpressyre was 6.9 MPa

rt.i umrari zed in Table 3. .FI 1Q, fed to.
(RUE7R Fhe THE TP bl AohemBete hpatedre dho ' 5iRATE) pd igtotained
26MeC PIOBTEREor287 RoudsO ﬂ"en‘?@f&ﬂ@ bt 798 BontBirgOFhes were then
.contacting zone, and bottom support of the reactor.

inprraseairndanainieined gn therfallowing sequsnee:2701°6) (S3H&F) forl $®hairs, then

248 26 PO A8 kS, B0 46 SR PR ey fipen 3637 6
°R) fesripuveler 6 tdallvla tinfeldf1473 hosis) . The two contacting

zoneg were heated increnentally to 343 C (650 F). A
t ot af h¢ @Fp! praducipxdted trrrepcionand vas sppprapd 5 deBoibed in Example 5.

TR ARSI A G TR AR B G e R 1.5 curin

prpesssiag s The crullb pradiuotieadp paditah of achide. FPodvcp 0028 grams of sulfur,
cium wt ppm of sodi u 0.6 wtppmof zinc, and 3 .

0- W s Ogs}f%&' 41 sl VRO e brams of Beidyeardsitionsl

: . 002 f
prop&HilSs ofthOSNAL grdaugl%%h%%ﬁgﬁgl,%%ﬁgg grams o

oxygen, 0.376 grans o rans of
r esi thieexatudé teroomsitrates dpe contedtingf the hede fecdewith tdatalysts having

Pl ohtBh B s Wi = idacers e i Bk G 98r 99 A produced

a drbge SEHES URA had At@lu¢ad TAW, b ReRRES NGIVIEe Bbitbd Midtd
in aﬁﬂraange ofa90- 180 A rodueced a crud?e pro&h%tatdtﬁgt&edoxygen

cORigaL aclatevee s mangrtias platie crde fesdawhia Iresidue cosiedt amd VGO
j ssium caont ent bl €~-10 sul fur content,
cofef of A e bR WLE 305 100 Sohe chbentiVs ST Gehtiche crude

festere 76% 94% and 103% of the respective properties

of the crude feed. Exanples 8-11. Contact of a Crude
Exay Longaet of afirnde FeedsWith hwv oG atabysts. \Ee reagior apparatus

£ -. = .. . y t |
(efoR8 BF bl Cobdc AV o SRS FaBBRRLAS R8G5  hgparation
metldidabyst peuduti ahiahgisiEidathlyse aclfiding mbthpl 8@eCihe same as described

i gg‘?ar ation 15 nethod, and each crude product analysis
In GXamplefe sane as described in Exanple 5. All

o e A R A b

wagi fedete shotoh @f Wiesreadtmd i Trtopatie [Ebkfowud ¢hrbegtotht baeat zone, top
t hrough each reactor was fromthe top of the reactor

conleFiing£oBL PBAMAR afEng ee: 3K botion eupogaf Bicgsadiels The
coMR%inkIBRGHoA 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
(1614.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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the bott om of each reactor to serve as a bottom

upport. Each reactor had a bottom 20 contacting zone

H0G383 contacting zone. After the catal yst/ PCTIESSMH/042653
carb| de m xtures were placed in the contacting zones
of elehcmudeprasiuct haid angyarage IAN 0€0.06 anden iavérage dPbgravity of 16.2

fill. d
clearplesh B8 198 oBRBIRTHTER R Sublin e oI5 BBER A, 0
wirpachOzintagd BoRges dffpomssiutl rméez:&@de‘pfbaaae;aa fﬁrr gram of crude

i ncluded four heating zones correspondin

Pt P03 ograms of sulfivnn0 .00 geeans Qf@xzsmaé) 3 a‘érg:a:nh ef N&iQ,camd 0.401
5,
BB P by e\ BB s Pk REBk Pl ot i ipyTable 3 imFIG

10,48 cnB) was positioned in the bottom contacting zone.

The catal yst i ncl uded, tBapr gram of catalyst, 0.146
gr anBhisexareply demanstates. rogiaamg of tha |cmd§| feecawith oheplected

ol AP th poR RPN Aol ih ) AR RY0PTKFA BEodied s (R droduct that

had hZedwed) TN ha ieﬁ&ce@l&bﬁl Mﬂ&luﬂﬂh’cbdiﬁmamng Oad%}fo%ﬁiu%?contcnt while
istribution with a nmedian pore di ameter of 180 A wa
Suﬂ“%mt%e\ﬂmmm@tmﬂ fe%d#ﬁ eeatanh of therrsudeTpredusa Wesel 'éﬂ’én%%,
0 grans of
anaqb@é%@:%?ﬁg@%‘%/rgg%pe ?t ! ? gfeycs c’le {/ﬁgéh t he bal ance
Examiples 8Upp @ontadiaff ai Cwaldedadd aVith@iir CAtahQt Syaeis ahd At

p_al um na er. gram_of support
pting, Conditions, Eﬂ%ﬁ@;ogappgﬁatuﬁ(%p@ptﬁ@@me number and

coﬁiéhﬁ’&%ﬂﬁ%ﬁggﬂeg) g%@éa\fﬁgﬁ k‘{]dﬂg)‘m?acﬁ' Ch Wit ﬁvfs‘ﬁéégparatlon

was posTtioné ti1ng zon
m&lhmialand padh aroda/prodact mhalykia Mere thatsmlny sk deseeibed ﬂﬂEﬁaxﬁﬁl{B 5. All

ca Ao Ge e SR Gn Sinbie e YBar EOGR A R AR iRoRgarbide to 1
paft ¢RRBRLE un]@ss'%t}i@lﬂﬁqﬁ&iﬁﬁb@ atRd ¥ ergﬁé ?éeld'fﬁﬁz@tlﬁ'@ﬁ%l den reactor was

mxtureé was positioned In the top ntacti n
fropoihe torp thm¢%¢bliéﬂ ﬂm hxmom gfthe mstolr hSllmmaﬂBda wag ixsltioned at

the B BE0E Qb P L Ferst P Bupiont b e 2k
comﬂdﬁﬁngfone EXQEROLChNB g Fbe dA b Re %htblﬁf?ﬂh@cﬁ{e?ﬂaﬂﬁd@{?ﬁxmres

p03|t|oned in the both contacting zonés (60
wefepleseshipithe aontacsing gares! quendurenﬁpybdmunmbuicewas positioned on top

of g:gg@é ?‘%{rtlée fnl ' %ﬁﬁ?o @ﬁfﬂ?&dﬁﬁgm Xt |5ﬁ Zagﬁé)rf%qg’aone in each reactor.

Eatineattot wadloated iosle numbetgcﬂﬁaiace aarinedlidedTohidRfing BSfes
yst, 0.09 grans of nol ybdenum 0.025

g f catal
- CO@%Saﬂ%dQ 1p§ tofhe wéqheatawedha VY FRIHRCHI 39Mmes 3hd thesbottom support.

t hehf@ £ Sbgﬁ Urgca?él Jﬂgl%gé?nﬁxwg%&él ca%l%}ﬁ%gre) czu%1 de mixtute

cat | I'T con car ure
pms’) was lpeﬂnbmedt inehd bqiltom cotaningCloh8 g The Bﬂaly@hﬁcluded per gram of

cmg“ i1 B L6 BEoschran s bomemypI0E” §7arcs ocRcAloA el haaens of
phdé%]%rﬁ?,rvﬁ‘tf(@élbfalaﬂf:e bexk Qﬂ}mﬂ\?&ptpbh.t ered, then heated in

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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20 oven at a tenperature of 93 C (200 F) for 12-24

. ormthe crude feed for Exanples 8-1 N
heogarfé)‘sggejrsti es sunmarized in Table 4, FIG 11. %&E@ﬁézo&tmuﬁss

crud eed s fed to fhe of, the reactpr.in these .
cxcandh ESEopd: eh o5 Bet v Ho bR YRy Sicem eerbide mixture
(48’5}838 n‘r%& oSBh&f in' t?ﬂ b&tﬁ%ma@l‘?ﬁg‘ Rk Wﬁ@ﬁﬁda?ﬁg%egﬁag}gbﬁ%wcobah

bot t support of e reactor.” The crude

ceahsaotieded.1#3 gmais dimalplsleoanal P43 grams ¢fwbpht,emdc®2] grams of
gf E%ngé(w ggs 25[? Contlacti ng conditions for each

PAYP the balapes heipgahimia sYpRIT-y oy ogen gas t o

crud ' 3 ' NaBp :
Sroy o L SRR eI AR A ot e i the top
chRact{ngCone.7 Thes mplybdeiBivh watglyst Wasthe saiue anig théepf dongdcting zone of
E%(OO {g&;urs of contacting, and then |owered to 1.0 h"'

BTP¥€He remai ning contacting times. Tenperatures in '
al | GPRLARHIE NG, B HRtyBiRhEm 34idlyst SR chted i theRdP BRMESNg zone of
of contacting. After” 500 hours, 30 the tenperatures |ng
Expmple @nwasomixned withrstléconmarhideoandrpeisitioded i the (lothwontackieg zones (60
Ct g)rrperature in the contacting zones were raised to
%54 C (670 F), held at 354 C for 200 hours; raised to
366 fn EJ@@J%)IE 11, d8lidaRined &bl fbdeAtimAfR kN OMER sV iR che Gattitle mixture
371 C (700 F), held at 371 C for 1000 hours; raised
(48cng3 vag positiened)in thedhadtont cagsitiog zore. 70e unsalesnedt hen |

rai . inal .73 2005/063935_,P 2004/ 0426
gt RicBer et [ a et AP Rl 5D U3 8gS PR Bgenum,
0J00s peamsf dimidkel, @hd D.0¢ QRAACHT ]ﬂﬂ)s?]idr{ﬁ% vith B8 BRiahed being d1Mina

crude products were periodically analyzed to determ ne
SUPRNL hydr ogen uptake by the crude feed, P-value, VGO

cont [ ; : . Aver . ,

oVt n AR B AR itbn B FAIEE (LB rOHERER heop
conmacExg aphee STH-rhdlybdenuli sttagst ivwas Tleddaenebas ih thdtocodthcting zone of

FIG. 12 is a graphical representation of P-value of
Exgiple fude product ("P') versus run time ("t") for’

each t I = hl -

Cr e e SR, BN lac)iR (CTR of MRV Tybreky hel Mstd n an
OVEA 2! a letdperatneg of 46 °CdB0@ SiEfor 1 hé4 Rovmitadornd thelvenderfaetbfor

Bl balilh P oprat e M e G, 117 The'trlde feed was
fel @S R GbP YEHY reab@h i $RE HQtpdes. TR cRidéabaeflOfved HeowghUHE preheat

product remmined of at least 1.5 for catalyst systens
ZQpF, IPR SPREmZE0NE, boftammeataslieg 2one, abbatopa buppovted thdoseetor. The

5 the ru i At.the end of the run
orbi® han R i Sad e Ryt o B8 i engheor myigeth eas.
Cérmtavming kenditiviey faeedeh ek@pRrige apfOwat rhed ofiiodeni @k 1o crude

it may be inferred that the crude 15 feed in each

feed dusingreoniachngiwae | 68 Nueiny OAbPEFBlrand sheotal atassurg of each
, ud hd-inot. ' t
sy Rl b7 B RS 208 RnE O LRI Ebr

cohotiig)and therll@tére@toy] .0 arigbamt relginiig cdheRiihy 6a8S. Temperatures

. portions of each trial, except in Exanple 10, in which
in p}} gopagipgrengnveig 24é dC (EHGF) far 509 heugy efentagting. After 500 hours,

[ u d .
o BRI AN SR B e s
cosgstigBnewtRaaRéenaItideCab7d il kaear 33s°C BIrQ0s hdds; 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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150 152, 154 represent net hydrogen uptake obtained by
ontacting the crude feed with each of the catal yst
004/042653

WRAPANIBT Exanpl es 8- 11, respectlvely Net hy&F
over_a run tinme period of 2300

d
ternmra@r%fgff e Cg(r738§§}sar@eli% ah398. %ptoxgB0 hours( fps agotabepntacting

own in FIG 13, the net hydrogen uptake of
tl C@Eﬁc}rgﬁﬁ ?J;ed was 25 relatively constant during each

t ri @he drids prddudtswaregretipticaly analpredtederihive TAN, hydrogen uptake
resi due content, expressed in weight percentage of
byhe gradp fesdyRivajuey QQ/@%% residue F%eqt and 0Xygen gemtmnipfAverage

oIS il G 8 o B3 s S0P b bl
mB81G8Y- 90% of the residue content of the crude feed.

Plots 156, 158, 160, 162 represent residue 30 conte Nt
of (G- &7 irrespplieal é@preﬁpéatwed)f Byvalemebibe crye preduct (uﬂ’e) versus

o G4 D Pt U BSTAE TR M g o a7

valuk otfbeleas: ruslePlptsad0c142, @04y arddl 46aepresene the F-oalat aﬂthe crude
sigpificant portiaons, of each trial. FIG
Pf%fH mneggy cepreingihasiugn fead with Migdonrcatpyst @Vevmf- 9f Eramples

8- flhl% Hgﬁﬁ 2 FBHY500 hdur i P-vhlu¥ %&"Eﬁcrﬁ{iﬁéglrog{_ﬁzt fémHn)gcti éf’ Lt least

eac catal yst Systens of
1.57r W@@@Bﬁﬁ%%ﬂixﬁ’ﬁﬁl@$2ﬂﬂ4¥n(ﬁb%ﬁﬂe 11.84¢ PMabye \E&Babove 1.5 for

moah?%lﬁ‘ﬁ E‘H‘esen; 6{?{? i ]{'% 2 5&5@81;1‘525 ﬁf(&%ﬁ%ﬁé the P-value was
1.4 atrdhnhb Ps‘)éﬁeedﬁho?érugé( ?Mu@ﬁfog edchy tn'é? ?lﬂﬁ% b ﬂf%ed that the crude

each of the four tria each. crude pro
feediis eash trigl femainedanigtivély stabBadBinEZTontactg (%hexammle the crude feed

h d dyct
i Vi sefero8F 8 FRRILCEST AR, B P98 SEg Stk piadiLremained
relitd/edNcoN3langd Bgféigrﬁfcdxﬁ@oﬁfdiﬁ%fEﬁMﬁl Sxdept fh ER4E8e 10, in which
from2l1l.7-22.9 API graV|ty|nth|srange|s

thePrgalyq mgressed-he APl gravity of the crude feed. FIG 16
'S r | esen |on e { copy 30
oo LSCER Al SR 5583180 Bh AR ARG B bt o 1)

verSUORN inveef s Y Forr foar &dtﬂ?st(sybtebnsf@the%&i&nﬂé oft elrégdnaday SPlots 148,
nples 8-11. Plots, 172, 174, 176, 178

f Ex
15¢ L?%s dsd ﬁgpreswg% hafémgeh ppigke phigined @a&oaecw&%@fude feed with
eacﬂkbtf J‘yﬁa?aig g@néég E@né‘pﬁilclrlufe‘ﬁécﬁ%glgg th& ogen uptake by a
crude Crd:é opeminmttlma;jermﬂ ama@emoammh anfingd berwsén 1@%m3zm

RS S5 o G e R PP e s

reldiﬁveﬁ/rdtb‘ﬂ?taﬁtrcﬁgﬂl‘,‘gteagpﬁiapg each trial. As shown in FIG
16, "t he oxygen content of the crude product remained

rel EﬂtG vlél iya copbicahtepefemnti@00f fesidne coftetoertpaedsed (n wenght
tirre. e rel ati vely,15 constant gxygen confent o
et S UGS ArES Tom Aeda LB cathpiihcatalvst sYstems of
Ex#¥pISes. 1 1 COMPRUNEtheAfolr (B @}?adcr%'é biddudiad %C%E_I,ua&é &&ﬁem of 88-
Si'nce TAN was al so reduced i n these exanples, may
90% of thefresidiericantent ofithelcasdet fead. pB!lots 6, d>58 L1168, b&a?xtaaprqstntcesndue

o AR S SRR B 05
sysierhy @F 'Exﬁl?ﬁm:@ wos resg&tfv@BExﬁg'mo%uﬁ% F l'@it 14 %ﬂg HGSQHJ& Mgntent of the

condi tions of a pressure o
crude product remained relatively constant during significant portions of each trial.

FIG. 15 is a graphical representation of change in API gravity of the crude product

(A APY”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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(1014.7 psi), and a ratio of hydrogen to crude feed of
%%0%@3 (1000 SCFB), the reduction of crude feed

Mt was 17.5 wt % based on the wei ght JFCHHE004/042653
grud égiq At a tenperature of 399 C (750 F), at the
6ol &% 4P Eepssrant ALY grapity pl e soude rreduct pbiginefl Sycontacting the

08 AR ol SN e e

tiégs, a:ach eadd productdad Iatvnsnnst)oifn a raﬁge fofn7¥DB-F2.7 Bt. The API gravity

of . 6.9 MPa 1014. , and a ratio of
ﬁ fi rreducts inererssd Py g m?rziﬁeseﬁss Theoporegeds) Pl gravity

SRS P S0 0. ST g M s

gtagitp ax Etu&maage)i's 1309 1@ of3he BP] gadvity o€ tieecoredepfeegsur e and

rati hydrogen to 30 crude t he reduction of
crugBlé elédz bl @ﬁfﬁsmh%O%%% senientopxpresseduis Weight

pé}f‘,entﬁ of the gﬁ.ndfe?‘?%l {:‘tﬁj \ﬂéf'&% ﬁﬂn{ee(dé"’ffdr%gfﬂ b¢ t'ﬁra WGryst

f eed cont en tfrates at t he
sySteimaafE@mpled 8101 . nRibal 192¢ h‘i{tallyét lmaeplbsdnabﬁfsgdd@ment of the crude

PR ORI PR b e et S e%fgéaiq{ S systoms piExamples 81,
reg 54&9?3 $dch étadé H%%QQ%&Q%‘&?genT@b% %”H}b&% 6% of the crude feed.

enonsfrate that contact of a crud
Each) cqedambguch hgdlanrmwmmmm i6.a8pnge ﬁnncmwlepo mJIrSGgrams per gram

d
o AL BERLER PSR Pl g greno e e

protaddirdrhdifedRihtielytoh Qb8 o0 BB bf BtactiRy¢Had ef‘he relatwely
upt ake. Sel ected crude product properties Wwere at nost

Coret%fowg%ccgﬁ% ob thereaysterprodurct demphstratasithia skleotdd omgannaeoxygen

coHoRee: RRAT e L b Gy N Sl Bl nse
exSmetxisf it el by ,mfaﬁ'edsﬂﬂv\ﬁt ledst 4 pbltdnbf tieachb&iylic Qﬁnﬁ[diﬁ’?orgamc
xgr oducts was produced with a net hydrogen uptake

RE ComRpeindpgdediced selersivel oy erpm men- qamysepg)tmr@mrgamc

oxRE&QH had an average TAN of at nost 4% of the
x??ud&ﬁ? 3 and an average total N /V content of 10 at

mostin @Xampkﬂ:ﬂ It hteresasioalcohititivne o 3 PCEF00 11, & ptt@ﬁmf: 9£6.9 MPa

O B andh 2ol dhoeet & e tsehadr B0 S TP B, he

rediicHON 61 crBS 38 MORCcofEnt W5 [ES bﬁ%eb&gghﬁ rﬂﬁeh&fnlghhgf the crude

crude feed. The average VGO content eac
feqgr e%twctﬁmpwa@quoﬁ%"@/wﬂ *Fheat WeRamepresstreahd rité of hydeogen to

API f h d
el 36eg, TR0 O et R CR oPieaf Snes e thesdkpm the weight
of Widreiettbel vi scosnty of 15 each crude product was at
nmost 45% of the viscosity of the crude feed. Exanples
12- imExagple Scet refctian Conditiomeef 3 PG (Tt W)ys psssiay 0N§9 MPa

3Dl B YR G okl > Rt PN OB S Borine

redsmmmmcneaccammcaaedmmmsqn Siﬁpﬂrl?atsé@or( ﬁfeqsaghtf&ﬁhe crude
unber . and content of contacting zones), each

feeé aﬁéﬁy@’ﬂpﬁg@iwq ofi39§ °Fe7HO8F), attbh stroe atesmodmttatlzo;)f hydrogen to
cruﬁﬁ g&ggﬁnﬁé P%élg@%@tgt?crg fegﬁ %%ﬁten \Lgsdfb ‘ﬁmb sgcf !)1? thvt\:evrvgght 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 hi gher

temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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5. Al catalysts were mxed with an equal vol une of

silicon carbide. The crude feed flow to each reactor
witemof/easasst he top of the reactor to the bottom eCridsesos/od2653
reactor. Silicon carbide was positioned at the bottom

Of EFiebe E:MTIEY deionS@Atk thal SoRaBflaQifhde feR@With aﬁ%feﬁwe]y high
reactor r cont ai ned one contacti ng zone. After th

TANM(EAYSf/G:8) with ﬂ@e eranpledratalysig prodsceadhecpdepeaguct uﬁuﬂe
ol 00 BT 400 SRRt SR TR % ne

hyardglen dpake. ssasaecamcté ProRREMS0pEtias weﬁmaﬁosz 90% dfth&amhe
reactor. Each reactor was | oaded into a Lindberg

Prongriiscd theneruds feefl.uwkily selacesd nrepartingobibaemde product were within 20-

, th tacti
OGRS SR bRBerP PE MR IBIFR. Thotr e food vas
contSpe¢ifiealy, hisiaehinOfabld\, caeh af &étcﬁ)derprbﬁhﬁ:t%ﬂ%@ﬁced with a

of hydrogen s. 30 A catal yst/si | gn_car bi de
neph e Bydhe Gmde g5 of SrTeest df NisPmo(2{HECEB).i S products

o) t Faor
T (N e
at Emarﬁll%eoﬂthe fatal ERCAohRnSE the btsde e, %ﬂﬁle\m@nﬁahﬁng a P-value for
enum_ catal yst as prepared in

e efiabave . dheavgraee yasidveceniest 9%@2? ride odict as 88-90%

B RS i o P SR o

wakEt a5 8% of Zhel ¥Glecamtas of diel cowd feedt The aterbydABDgrvitp of each

crq gisglogees [T B08 Rh el AR aravitupfile outs frer. aeuleghavigsity of
eachl@ddt &o@&masl;hﬁow/@ehh@gns&a oma%rdb%%

|ncrerrental to 343 C (650 F) over a period of tine
Examgple Hi2rt4y : ptagt of3x€r@ié Beedl Wittn Glatal §tllermt Rbre Size

HvEXéﬁ'éB' @orﬁunﬂﬁionh Mﬂ 'Eitﬁ ?laelld qtzaiﬁ% eQéH ﬂeQ&oP ?ﬁﬁé {éﬂcé%ﬁl?or number

determ ned Tor each ca yst system In
andheantany gf eqpuacting zares) sash cm@lysn nding n(etl@:si S@Fbep;al aredluct
f 6. 75. Ex
sep%%?oﬁ E-rtér oogeeﬁl’qﬁ%%khaémgagro ucr:] aa{lar 15 wer]c rtl&)en?ainezéaszl s%,nlae% in Example
5. Nﬂﬁ:/amBys(sl\ﬁerQ difed wﬁﬁEB)equﬂ%ldrﬁ@ oﬂﬁxliS’@n #drbideC tThB afhde feed flow
in arange fromO0,3-0.5. In Exanple 14, durlngl
to e@glh{eggtpr Mgs om the top Q@@e reaeter by the hoptem of the reactor Silicon carbide

wa?ﬁdsﬁﬁ?lgﬂ Yt ?’gﬁnghg)mgg&ﬁtngétﬁ%{o sepﬁet aé%r%&’?% H{p acl Bictor

conﬁﬁﬁﬁ dre oénﬁcﬁ@:ﬁ)n,e aufeerithecatalysissiligond uﬁibldbaﬁlx@urE\Netdp aced in
range from0.2-0.5. Fromthe net hydrogen uptake

the \9%'7“6%@8&91“? RESachAEacian Fifjcone cappide aies Pﬁﬁf'@@?‘i ¢iniop of the top
/ 6
conksﬁécggﬂﬁ{b tWa &0 %gct aleetldad ?érpﬁ 35 9% g:fit 40 g fn edt ?%tér Fach

during cont ing o
reactomaal loadatlanml aykindbédgifamate that ok ludgd !}&geheaﬂmglzﬁges corresponding

to (G BEBEL Ph, B cPE e tnE Ao PR ageR e qutdﬁ fecd was
confzRRUSHH QRAlof Efe%%??s?ssmttﬂe Ff@érﬂ:\é%f ﬁ’l%@l%%%ltl F&f
es es

di sadvant aged cru The tequirene
hy d& ogekystdnhwmgcadnde adtturey 40 end$ wa pos doseise ﬁobe)fﬁ&&diﬁcon

[ a.crude. 20 Additionally, contact of the
Ca’bdﬁf’%@efo 3&% aﬁ“%é@%ﬁz FEATRIG, bh Al €atelysitvasythe vanadium

catalyst as prepared in Example 2. For Exampie 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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produced a crude product with a TAN that was | ower

i TAN of the crude product produced fromthe
&E’?a?u G&® ol ybdenum cat al yst. Exanpl es 15-18. PCT/US2004/042653

oo A58 cBraRing Eaitiops o Heamaicsd Sl WerR3s 4P BN ratio of hydrogen
té B CaRte fhad %rﬁumﬁ ko aﬁqeéem?lk-ggtl 60 NHVRE @f%dﬁcp%f LHSV was 1 b7,

zones), each catal yst sulfiding nethod
apd prtavre viepA0dPa Ol Hé s, Thedoractngzamte ummhhacdd mcrementally

th d bed
G B0 FL e DR 267 i e PRI fo 420 o a total
rrafi® oPRe@hdaéts silicon carbide to 1 part catal yst

unl ess otherw se indicated. The crude feed flow to

each Tpehprogoctogxitdd Ibmmtecting;zonés andewere aepavated as désosbed in
itioned

tor..Sil bi d .
ERRhRS. (Nt 8toBEn ke Jing SPArBRG oS risamiabd donsagh elyst
SYstHRR Ot ExA5ald 12 efa:@hyﬁmgﬁmfpaa&wsaﬁn G AR (065 3ers), AMthe crude

a top contacti n% zone ter the catal yst/S| |1 coné
P@éﬂ@ilh@é aph A of 6/5vdn Exgnalcdd nay hvﬂmgcm mptake wag iz renge from 2.2-

tﬁg\émg??nerlrg ?gg%’CoF@I | IdC tﬁ glgrgpci Ct ¥\/aqs a ﬁ ltnI agrggg%g%cp 3-0.5.
I Bxaneply 84 afuriag Rbelaelp TOREcrule fReailtode h%rgbéaﬁﬁ/vamdmm

reactor was | oaded into a 77 WO 2005/ 06? 3
catatystwss bydrogapeiiake WasiaFarage omat €5 Nmi/mi’ e 0.6’ /imd (10.36

two contacti

exaniroen tht et M&h@gﬁmumakawm|uy§durwmscd@ﬁeﬁ:ﬂﬁg &1€l wa§ estimated that -
described in with the additional

hygéqggpygqs gegerpﬁd@&n‘ﬁ]ﬁptg of gO 75\1{11 a{@d ,(@5 S&5B) during contacting of the
cridt RbY hd fHeVhfrSRuhREAWE Glattdin. o(f‘h?dlgo:géﬁ d\ﬁﬁﬁ% contacting allows

positioned in the bottom contacting-z
lessdgidtagenad be atedl iy the memaagrdidme tomah ﬁbﬂeﬁwﬁ Io@tadey siked in

epared by the nethod describ npl e 3. The
o R e rotestchio SEPRVE PEBRGE SF st oI o2Eh el by sguirement
fo¥\RSs Wbéén‘mﬁi‘ﬁg'cﬁmtaaﬁm LtOfR1sGO ﬂﬁﬁﬁﬁéeriﬂe Eﬁs@?of ﬁrﬂc%ﬁgﬂ g.bd
de mrxturs ¢

16, an additional catalyst/silicon car
cm) Additionadlypeswitack ofitbel ciude tferd visioh tfmnnulqbtﬂ@nmﬁnglaﬂnmecatalyst

prdleh B P £t TR L b [ ot e AR OB vl procuct

pr&duc&'dl&oﬁﬂmaﬂidﬂﬂuuﬂaﬁcﬂ#b@hbrﬁlchta%ﬂ carbide mxture (30
crrB) was osnt;oned in th;g top contacting zone. In
[APHNEH - CantagHof » Crnde Feed W QN ] :

Ac((ﬁgsgl‘fmcl M@@ Itp q%cha a'gFog tag[ﬂu' P geébot 43 ?E]%L?rggéraa%hlcggtent or}econtactmg

zomas), )elademmys&&ﬂ&tﬂmgmethSd Cbabfalo)ﬁitpr@@cpﬁtﬁﬂ?dt%ﬂ rhédihod, and each

uﬁ; e 4 The vanadi um cat al %st/sn i con carbide
cryd pF nadysisyere Wagssapis s e sdad imExamapledp Albnatalysts wgre mixed

G as I Kk
wxﬁ%?gcgp a(l:tklfbé 2 ﬁﬁglw%@c?f(an%'}‘g)i)kﬁ} s@(gg g’rP\é% illﬂ?j’t SRSt unless
othposie imdimackdi Theanhiedent Bow tEack QBRtorGlAKRorh TP B the reactor to

a2|I f or. Exanpl es 15-18 having the
theﬁwv&e@rq %@Eﬁﬁﬁaﬁ"?‘é‘ac ide was Pagtiensl atphebottiom pheacheepctor to

h Jde feed
ser o Pl e ok RebFASLRE had Dok e e 2R &R0 om sqpacing
zomeo it fees thengutad pndilicandcdbitit ek @tHRPMAIE pRked Rethe contacting zones of

each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

* SBFBY4 80 SONG° LRORLAREIAR AR FRAPHSSRL: R8RS,

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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reactor. The crude feed was contacted with each of the
catal ysts in the presence of hydrogen gas. Contacting
WELHEFPE383s f or each exanple were as fol |l ows: r @CTAIS2604/042653
hydrogen gas to the crude feed provided to the
Lindarp femaesthatGocd@! foiir hdA0@ z86EB)orfesporiding fo the breheatZone, the

hours and 80 Nn8B/ 500 SCFB) for the remaining tine
twlgé:pp@&t,xng_pg\?sv&%theﬁhémqmawo ressure was 6.9 MPa

( 10]141@30}{3&%3'}11 1d NRe GHRHRRM Eﬁﬂyé?ﬂ%@:r\éﬁd’r@d Qseaésglq%?d in.Example 2

i ncrenent a ypto 343 C (650 er a perio

and wdedvwith tiad additicaal 8tdyg. for a total run tine of 1400

hour.s... These, exampl.es denpnstrate that, cont act of

o IR ExdB ] § 0 SReonhe AR FLEon SHoIs Rt (i ilgvas
Pl LS LOIBAGH, Mk AR Sndh SRl 00
md]pdenymacapalyss psepaceddiysthe nethddodeseiibdd ia Bxadipten3.pBhevanadium

co A5 e B BOR U8B LSRG En e
pr OngExh@ple! 1 bn 84&ti6HA r&sﬁf&\ﬁgiﬁllie&ﬁ Yfbid@ nhiRfure fIem’) was

properties of ‘crude feed, e only changl ng by
pogitianed iartbebottoro comsactimgoee; widls thefadditenel catid ysi beihigahe

latjve. 7 2005/,063935 PCT/ US20Q4/ 042653 _tq the .
B s, B oA M dE PRI s VAN EFBRIA 1y The vanaciu
catdlifst/§iBcdl QeS8 migurd @0y fuy psdiBbned iR Y ©820nMdR &%one.

by the crude feed was observed. Specifically, as shown
i n ‘aBbrample 17, e additionah catalystisiligenscnisturh 430 emPAresqiositioned in

9 de,feed far Examl .
TR g8 I B ph0Bp50 88 PRk B PR Sl sgraciom
catelystestprehated vt Brtariylé ¥/ Fhe oanidiih cofalyat/silibsd cAbide nilRture (30 cm?)

oxygen caontent of at nost 50% and viscosity of at
Wﬂﬁaéi%nfr!@%mélpeaﬁop\?em@etmg@@ane properties of the crude

fee Lt1ie0 roduct rod I ‘
o Pl 187PR e ( BAPWERLHRo ORI, Seb PO S ospes o0
cmf)heerABbsigmaadi ihyeadf cdnnetiapadee.f eed. I n contrast, the
r non-catal ytic_conditions

duct .
| ?gg(ﬁtﬁ%ggmgtgs §g§lgsﬁ%§ﬁ¥% %ga@m?é!}étl &iaving the Perpsgips summarized
in PABIE OHIGY 1 ARehs FEELTORS ftb difthe BHaBGLL Yhé alu?g 4R fud (mﬁmgh he
crude feed. Fromthe ‘

viscosity and APl gravity of the
prehent Zeres dap vinsanting zyna ibd ttdmaoetstiog zAR, agd betidry supporinafithe

sible.tq infer that .coki nd/ or po) yperi zati o
realffr RSP0 e copatioR i cae Rt s camyBEmibe piessica
hydebgen dakudentessh edndiadns FoSeaehie¥amplRay&eat ?cﬂfdéﬁs%g ratio of hydrogen

systenms and_ 15 the catal ysts were the same
gasd@ dhergrudadfepd provided! te i reatter waoped Nimsém bl 000 SCFB) der the first 86

8, |3 j able 6 i.n. FIG 18. T .
hou%%n a%qgh]g/%oﬁgﬁgﬁgﬁg}% %r%alpﬁglt%‘?er&’q’ Erﬁscy wps 1 b, and
predsyiel Wees9 0aBa L1014 epshr e cBﬁl@gl(i{gBﬂiHeg Qftrd RedtdiBincrementally to
reactor-was 160 Nn8/n8 (1000 SCFB), pressure was 6.9
343N8a(609 Gruover pperiod afhdme eng areantained of 34 hC 6unttatat fungime of 1400

houé‘;nes was 371 C (700 F) for the total run tine. In
xanpl e 19, the LHSV during contacting was increased

20 Thee¢ exanpsied dindstrhieMBatfcbMAt ofr crull@fekd Withla Column 5 metal
intained at 12 h-1 for 48 hours, and then the LHSV

catalrd hivieg 8 peecsizclistobution withadnedibmpereniéamater 35D Avirl
combMatidh WIBHrPadditional 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 changcd relative to the same properﬁes of crude

feed, while only changing by small amounts other properties of the crude product relative
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In Exanpl e 19, the crude product was anal yzed to

t ] TAN, viscosity, density, VGO content,
‘ggﬁé%?g%gntent het er oat ons content, and cont é’rﬁwﬁmu’ouﬁﬁ
netals in nmetal salts of organic aci ds during the

td iheBape prapdstidshdtheldredd f883/ Wagitiohalb? dhridg ﬁfdﬂes%lngzﬁ-lgnvely small

h 1. 25 iﬁera e val l%es for the properties of the crude
hydrogen vt %Y SHdeifpedrapt @bssrvedy G 18, As shown in

T bl he 1 d. .
1201 SpRIOE, o TBACE R e 0 BRI 4308t mos
154N fahd TANeofiths crodé feed dbr Exwenplediltn17. eé’ﬂe citlde bfbdubﬂaﬁproduced in

SBmol 3511 Fagh hadtetogt S/ Pe Senten olar et 145612 cgyemtrontent of a
n@@pﬁc@/@tanhqqéés@agﬂm k;egpmq&%@% nggargé B@gﬁéﬁg% Jesfs fhie crude feed.

he sum of content an
Addmmamlﬂy,\l\lascméﬂpmddcts ploduicedeintExatripdessibnl Déach had MrRPI gravity of

nd enes ontent of the crude feed.
I@f%ﬁ%ﬁé%@” edeontent to C5

asphg (R8s, ﬁﬂ@hﬁﬁtpr@cﬂﬂhg{bﬁu&mspnﬁy Eﬁt@&t er 10] 5 (Example

content and the C5" asp tenes, 1t may

18)mabdursd b prodwewith aidneased hiacosity rpd desreaset] AT gi’ﬂWt? rélative to the
he crude

tendenc form e. bei reduced.
V'B‘EO&%& apd éﬂtPi gty of ﬂ}ﬂ roQe AP IOt the dnaEssop BsF e gag decreased
[ [
Ca c}’%'?n legllag?og Qngsé%bl%g; /1?%? t]t\’dgleco$1g g{’!&?or Eblgﬁuerlga;mm of the crude feed
wasptiatedet al s of the crude feed. The sul fur content of

U cont ent of
gﬁ@th’ft@ nfgehng systems and

! nt ¢ Fedd :

the eﬁthﬁyeﬁs ivige qersdmte a9 BEsceibEd bﬁEﬁa@ﬁﬁlé 9' el pofehties %ftﬂ%aém@e feeds
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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 aiso had total content of
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h-1; tenperature in the bottom contacting zone was 315
C (600 F); aratio of hydrogen to crude feed was 160
W0 s@63635000 SCFB) ; and pressure was 6.9 MPa ( PQTAISZ004/042653
psi). The total product exited the bottom contacting
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me

th
&f thradrefeedadhe sdfucantent ohihe cfude PERdIGE Was BOK0Y6 of the sulfur
co?&ﬂtgﬁ?ye b fg#f.ide product was periodically anal yzed ”
o0 de

ermné TAN and C5 asphal tenes content. Average

val uesanipiés 6 el [ dsdristret: it cohtadengc@dinténsaiah dk @6akrolled such
duri ng the run are listed in Table 7, FIG 19. The
theta leld SV dargugh thesomiating zoneds grrates than Ll h s cempared to a process

10 . -
LT P i A ST BBt P
seRctiveln change a\pesmgy (T @sdihfzbd enliquid honrdyntpack veloBidi@ds greater than

r of C5 asphaltenes per gram of crude product,. .
10f a1 sdhprentadingrecsst Knke Rariormed ¥ veseelp pberduecd sigarelative to

cofimRally SRbR i 2 oPR s T R PRl P ssaagne of

dishidearitaged cnadzs tebé paforpridas produtierdsites dhat hhavasizdeonsraites (for

roduct, was _ af. hnost 53% of the total content of the
exg‘ﬁﬁgﬁéihﬂr%chﬂ“le% crude feed. The TAN of the crude

Eﬁ&:_gﬂ_ ¥8b. &%ﬁp&hf RS dt ¥kt W%ioﬁé&o%ftaagﬁ ﬂ.up@raft@ﬁeg.- The

copieatizriystems aid Alse chtatpsis tweed ihed same Bxdenotibed 6 Breini© 6. The crude
havi n first. (i.n thi ase, p),contactin
fet il Prove st 1 TebR Jan B Lo SR a3 10 s toppf he reactor
andl @OMAERd WAtR 1Rt @t 9&9 NPthe itio LB ActiRSfones APthk PdseAQT
tends to enhance the reduction of C5 asphaltenes _
hydrogee it produaerrecrodepredpeto dibettworcehtacing:zongs Wege Qrated at different |
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Renoval of these conpounds at tenperature a
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coat, the catalysts, ther.eby.increasing.the |ife of the

cat AriBes G F 1 prapHi D e ook Dpertatipioed dirihe s i e
liste®fi TadOeoraf tor ThBeniderredd i PEN §1D, 7 90€a 0485k Enes content

21. Contact of a Crude Feed and a Catal yst as a
of GDYY grpmsAaf Bislakphaltends per gram of crude feed. The crude product had an
average TAN of 0.7 and an average Cs asphaltenes content of 0.039 grams of C;
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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catal yst and/or a catalyst of the application
0.0001-5 granms or 0.02-4 grans of catalyst per 100 _
A8/06193F he crude feed) may, in sonme enbodi neREF/USRYN4/042653

slurried with the crude feed 25 and reacted under the
f ol | S totpl contantaf patassinmrandrsadiumeinithe erude pryslugt was at most 53% of

- - F r.essure . r om0, 5-1
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content and a reduced C5 asphaltenes content relative

boftgmy gang tegdetoreabancethe reduetionnfiGsiasahalienes eomtent in the crude product
. ' i [ aspects of the
’el?{ﬁ‘v’%%’t"‘;ﬁ%%S@]’XHE%SEE%%?‘%%{*%’%WE?}Sski lled in the art

i N vAdditiedallyhieguetimafithé taifent of\deillingétil salth bforganic acids was
escription is to be construed as illustrative only
enfanged ysing coptrplled iepperatugy diferentials dgsegganple, reductionn the total

pofé%% 5860428 Bent OF tHe ;ﬂ}gdﬁcl? 3fh ?J%rhé]g%o 'wrhstenﬁa.nced
art the general manner of carrying ou i nvent on.
relhtiveé ® theredoetiomafahs tosalpotdzsinmt and sbdivrscaiterit o€ the crude product
i nyention shown and described herein are to be taken . :
frogy Exgmpfs 6wt f TRl FRIREG! Spe freAl et pradgirenusy stabiigy for
eatlferanipid, lak WeasheE®Pby PRRS®R. 11l ustrated and described -
herein, parts and processes nmay be reversed and
cer tlising 4 baten tagperBursf oftal{ost qontacting roneeallolves remplal péthe high

: mc%]%gu?%:\{']eg&qtclgﬁpgﬁtllché Si'r?\ggﬁhga ggﬁsgﬁgﬁér%?% Pgr%g%lssslﬁtg loie grganic

acidSpBiad vk QRerlendiN® foftd PBlynRis afdGN@RHoIRYs m_ir@;q?sicwbmpemes _
the el enents described herein wthout departing from
of eftnespand/er stinkinsssdfra eapmpleegumnandien t@m-agemesairqf Pede i n
I i 1.8, 3 Al . A et h f .
cols PRl R il S shmpoifiedo ve iR befip they e
and col ehd @edydts) tkerapnhachiing thedife ofMtcta@N@tsO8perdidg &t higher
catalysts in the presence of a hydrogen source to
temperaiies it s positionediaiier thyHest Fontagiegopde crude

Exag&wﬁ. , cg%gf &t anﬁe gwﬁms ggmgsq' R ﬁ@nﬁg@ SR *i’;h{i rﬂ%tal
cont en

catallysteendlee asttalysD6fithe gpplittipe (0.60(¢IRS gfaner orde0)-@ gehmsoldatal yst per
ea cat al ysts has ore size,

t | east one o h a
A YrdBPRE 69 e bt shimia with i geide foed
and fe@8%ed Undbrie f%ﬁ@wﬁ;gt MnkifioAk: tlﬂ‘ﬁ?%ﬁﬁ@%’ 3 %fn{;& fBnd %‘-@15 °C (185-

nunber of pores in the pore size distribulion avi ng
19" Popresdiramet mngaromi h5-48 MPgfand kationefdiydrogenseurce to crude feed
of 16-1600 Nim*/m’ for a period of time. After sufficient reaction time to produce the
crude product, the crude product is separated from the catalyst and/or residual crude feed
using a separation apparatus, such as a filter and/or centrifuge. The crude product may
have a changed TAN, iron, nickel, and/or vanadium content and a reduced C; 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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di anmeter, wherein pore size distribution is as

detern1ned by ‘ASTM Met hod D4282; and control ling
WORMWHREPHY condition in the contacting zone: PCT/US2004/042653

i ncludi ng tenperature, pressure, hydrogen source
0ft¢a0hmgahmsdexkﬂleém ﬁiecaw the geidlimatnepof cartyigy 6@fths Hﬁ,@ntmn Itisto

t de t .has a MCR content of at nost
beé’ﬂ@e 6?00 it psifo EB {he inventing shawRiand é%sslﬂb%l@qremrare\mc taken

25 facf S?ﬁiﬁﬁ%m’?g%?%ﬁl IS iy Ve N P e
xllustratjaé apd ddmtbed belatn pasd arf)Sfpcasbesmsy bd Xerse® tndberfdds features

nt of the crude feed. 3. The
tlﬂ‘éfa‘“g NgiRrHé 12¢ 1fl5’|°a¢fﬁl1e?tt¥\ﬁll1'eﬁ5é?r’wlf] h%anmmé@nn@ﬁnlled in

thecufn aff
o S TR de et o gy made

in the gtements ddseribestheozin adthobedepartingfran theodpil @idSope f the

mv\/\ge(gesn th d égl roduct has from 0.0001 granms to
gagonrsgrscrikgddp she foligping dlaimsgs grans, or 0.01 grans
to 0.05 grans of MCR per gram of crude product .. 5.
The nethod as clainmed in any of clains 1-4, wherein
the catalyst having the pore size distribution
conprises one or 84 nore netals from Columm 6 of the
Peri odi c Table, and/or one or nore conpounds of one
or nore Colum 6 netals. 6. A nmethod of producing-a
crude product, conprising: contacting a crude feed
with one or nore catalysts to produce a total -product
that includes the crude product, wherein the crude
product is a liquid mxture at 25 C and 0.101 MPa,
.the crude feed having, per gramof crude feed: an
oxygen content of at |east 0.0001 granms of oxygen, and
a sulfur content of .at-least 0.0001 grans of sulfur,
and at |east one of the catalysts conprising one or
nore nmetals from Colum 6 of the Periodic Table, one
or nore conpounds of one or . nore netals from Colum 6
of the Periodic Table, or m xtures thereof; and
controlling contacting conditions such that the crude
product has an oxygen content of at nost 901 of the
oxygen
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content of the crude feed, and the crude product has a
sul fur content of 70-130% of the sulfur content of the
crude feed, wherein oxygen coBient is as determn ned by
ASTM Met hod E385, and sul fur content is as determ ned
by ASTM Method D4294. 7. The method as clained in
cIain16 wherein the sulfur content of the crude
¢§J Mg in arange from80-1201 or 90-110% of the
content of the crude feed. 8. The nethod as
clalned inclains 6 or 7 wherein the crude feed has
| east 0..00 | east 0. rags, or_at |,
ehst b AL HEQUTRS por g Rrotnste Felhrieing:
TheoiBhEOIngsa CtahfBdreBgamy af cehahbeifig8eonBel@tA one or
the oxygen content of the crude product is in a range
f roepae - C%O§1Y§DS7@96tQ@ BOesenfe30i580igfirpaenoRpyYyERe Lo
ﬁ&%&&&c tggtafrﬂggd&ggdthég IgquE% E aérﬁh@'ﬁ?@duct,
any o éréi n contacting
comwefebnstheecahde pootiuot| ¢d tondeheablleehy 26eddcand 0.101
a content of sel ected organi c_oxygen conpqunds_such 85

t H4%2 ¢ neher olecpr 585t hRgs2 aﬂchggﬁﬁeBBnP netofegpt 0.001

NO$taRd %e £F iQﬁ SEYQEGdSOEEEQt ghat Be ¢eHde bpedorline
The net hod % clainmed in claim 10, wherein at | east

on@at@bw@bﬂnuaafatpererganecdmﬁygehuc@nnawnthga median pore
co ounds ri ses a.netal .sal ar I
WoRex, F2TR FRgds e lE gr R b0 BT, 67 UKL T 1gast sos

al&ﬁltn@ eatsh newbBer 68l povésaifathexpbire 86kd, distribution
Columm 12 netal salt of a carboxylic acid, or
m BAYHRS 2 hRpEefdiapeterewibhhBd4asicPhi B MRI4AR BPTe

Cl&igﬁe@e}1 MQ?éEhnpotgesﬁﬁgtaﬁgtggbﬁeﬁghth9n§saﬁéterm1ned

al so control ed such that t crude product has a o
comyemSTmeebhedanbﬁytlandonbatnoh@lngrgantecting condition

nds o rost 90% e.Co of pon-
o BosDe cOhbar T RE ngoBs ot B0 Rg. FakoRkaPREe,, prgesure.
e@gdro dBeroet hodwascelabmedelinfasy ot ebabliBations
6 reln the crude feed has at |east 0.005 grans

of theyeeh pechgihat bhecrruudef pegduss. h#ﬁeanﬂpﬁo&09§ent of at
ClﬂﬁgPdeQ gfytﬁg ﬁ&ﬁ'ggnéeﬁg ofhEﬁS'erude feed, wherein MCR

ig as determined by ASTM Method D4530.

2. The method as claimed in claim 1, wherein the MCR
content of the crude product is at most 80%, at most 50%,
or at most 10% of the MCR content of the crude feed.

3. The methed as claimed in claim 1, wherein the MCR
content of the crude product is in a range from 1-80%, 10-
70%, 20-60%, or 30-50% of the MCR content of the crude
feed.

4. The method as claimed in any of claims 1-3, wherein the
crude product has from 0.0001 grams to 0.1 grams, 0.005
grams to 0.08 grams, or 0.01 grams to 0.05 grams of MCR per
gram of crude product.

5. The method as claimed in any of claims 1-4, wherein the

catalyst having the pore size distribution comprises one or



the one or nore Colum 6 netals are nol ybdenum and/ or
tungsten. 15. The nethod as clained in any of clains
5-14, wherein the Colum 6 n®&al catal yst conprises
in addition one or nore netals from Colum 5 of the

Periodic Table, one or nore conpounds of one or nore
COTRH® BeRdial SroBnEosumApf cof nEngl Beriaricolalhs  7and/or one

of ot NEoFET & Qg I upd ne
orhore Gor taneuda 5L PAP Bk MBrE coUmA BCRePRItt:
166 - Thre metthmtl &S pradwedng m aayudd pradust 5-dopprising:
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Pasrodii€e Tabt StaBNgr88ucONEhQt MREEueEPeHRderQleOBRoduCt,
or nore elenents from Colum 15 of the Periodic
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1- in h d ed._| on t in .
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pradehte CPIEERydPhgRh 1888FcB: U981 FhamRePhoguabur, and at
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further conprises conbining the crude product with a

crimemt Piune € hef sthe BeropddffTabéat enenPrhmorgr ggmpounds
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ai na clarmed i n any
1-d9. mZ2dtureset hedeof ; panduci ng transportation fuel,
heating fuel, lubricants, or chenicals, conprising

pr oc ESEEAG 1 ingr GRREHSdRE OB DI BT @dfed- i crude
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crude feed, wherein oxygen content is as determined by ASTM
Method E385, and sulfur content is as determined by ASTM
Method D4294. |
7. The method as claimed in claim 6, wherein the sulfur
content of the crude product is in a range from 80-120% or
90-110% of the sulfur content of the crude feed.

8. The method as claimed in claims 6 or 7, wherein the
crude feed has at least 0.005 grams, at least 0.01 grams,
or at least 0.02 grams of sulfur per gram of crude feed.

9. The method as claimed in any of claims 6-8, wherein the
oxygen content of the crude product is in a range from 1-
80%, 10-70%, 20-60%, or 30-50% of the oxygen content of the
crude feed.

10. The method as claimed in any of claims 6-9, wherein the
contacting conditions are also controlled to selectively

reduce a content of selected organic oxygen compounds such
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that the crude product has an oxygen content of at most 90%
of the oxygen content of the crude feed.

11. The method as claimed in claim 10, wherein at least one
compound of the organic oxygen containing compounds
comprises a metal salt of a carboxylic acid, an alkali
metal salt of a carboxylic acid, an alkaline-earth metal
salt of a carboxylic acid, a Column 12 metal salt of a
carboxylic acid, or mixtures thereof.

12. The method as claimed in any of claims 6-11, wherein
the contacting conditions are also controlled such that the
crude product has a content of non-carboxylic containing
organic compounds of at most 90% of the content of non-
carboxylic containing organic compounds in the crude feed.
13. The method as claimed in any of claims 6-12, wherein
the crude feed has at least 0.005 grams of oxygen per gram
of crude feed.

14. The method as claimed in any of c¢laims 5-13, wherein
the one or more Column 6 metals are molybdenum and/or
tungsten.

15. The method as claimed in any of claims 5-14, wherein
the Column 6 metal catalyst comprises in addition one or
more metals from Column 5 of the Periodic Table, one or
more compounds of one or more Column 5 metals, one or more
metals from Columns 7-10 of the Periodic Table, one or more
compounds of one or more Columns 7-10 metals, and/or
mixtures thereof.

16. The method as claimed in any of claims 5-15, wherein
the Column 6 metal catalyst comprises in addition one or
more elements from Column 15 of the Periodic Table, and/or
onne or more compounds of one or more elements from Column
15 of the Periodic Table.

17. The method as claimed in any of claims 1-16, wherein
the crude feed is contacted in a contacting zone that is on

or coupled to an offshore facility.
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18. The method as claimed in any of c¢laims 1-17, wherein
contacting is performed in the presence of a hydrogen
source.

1¢. The method as claimed in any of claims 1-18, 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.

20. A crude product or a blend cbtainable by a method as
claimed in any of claims 1-19.

21. A method of producing transportation fuel, heating
fuel, lubricants, or chemicals, comprising processing a
crude product or a blend as claimed in claim 20.

22. The method ag claimed in claim 21, wherein the
processing comprises distilling the crude product or the
blend into one or more distillate fractions.

23. The method as claimed in claims 21 or 22, wherein the

processing comprises hydrotreating.



