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WD 2005/ 061670 PCT/ US2004/ 042429 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT 5 FIELD

OF THE I'NVENTI'ON The present invention generally

relates to systens, nethods, and catal ysts for

WWFd67%r ude feed, and to conpositions thaPCEA{208H042429

produced usi ng such systens, nethods, and catal ysts.

More particularly, certain enbodi nents descri bed

herein relate to 10 systens, nethods, and catal ysts

for ! O SYSTERIS MBTROD, ANIFEATAAY $15 FORFRODIICINGA CRUDE
wherein e total producprpiffeges a crude product

that is aliquid mxture at 25 C and 0.101 MPa and

has one or nore properties that are changed rel ative

FELB@E’EEMEE IPNperty of the crude feed.
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reating smide feepandao amnpasaiohg/thmmm spprotleckd mmg puchcgsems
itoath. i i °§BZ' A e e S

bﬁtﬂn&dtdﬁetﬂ@dsﬂbﬂd (ﬁt oﬁivérbiaﬁ ofHerude feed © 4 total prodiichtvetlerein

TRTENR N AT T e

5&1 168 bhOSH rRéte 9fop€ﬁfe§{ha§&€@l%§6& 18lafi¥ foiBk felROERYrbpeRY of the
and/ or processing of . the disadvantaged crudes.

radolead. of aci di c conponents from di sadvant aged crudes
Xppeutralizing acidic conponents

M%N% RETo atel y, corrosion-resistant

met al @rudwhttémmsm OF oK lamslpnbietmonempsm dp netrllow ikl awdes to

B SO B oyl o AT 5
tdfieredseavidissdvantgedorudessi st ant netal in existing
eqU| not s be des

i nhi bi {Sa&vg?t@ ed Cgl eﬁ.glay 1nciu61?\k/)<]:ei§ig S0 JG?I}E:%E t]%aq%on%té 2 the total

COrr osi on
baidh infh e (“STAND”) ofl tlﬁ&fhdﬁ ited g Btkadvanthgsd bedarvith a relatively high TAN

el o o RGP by oSl 08 v o
R Uabdvatlayeddrideg! Re@uvaD Bﬁdﬁdw&ﬁﬁbohéht@fr@@leﬁ@dﬁﬁfag&i &HA®S may

and/ or_the ual ity.of products &gced fromtt]

Ve sghenwl %H‘Sé‘@‘g’c‘f COMEPRSY Sd’fl YRrigghbasssy Altemately,

EdttaRioh \edistanh hﬂ’aud 18¥4EbeSustd intREspdHE onVdaiprithGihd/ok BAoBdsSing

of residue tend to be difficult and expensive to

equapTRSHb r Thesa phsorosigpuesistagt maigl oﬁpgm@ms Sigaificant expense, and
fiRE iehd sk Sfcor@g ot 3&’%@%@ ﬁreﬂﬂﬁ??g Qfut ]1@1919§ ﬁﬂ)trbe desuable

or gani cal het er oat ons xanpl e, - sul fur,

Sxgthermetladdo mhibibepeieyion Mey awpb'a Iad@m@mfrmrrh@membéutgmo

e SRR 8 R A BB TP ol

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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Di sadvant aged crudes may i nclude relatively high
anounts of netal contam nants, for exanple, nickel,
vanadi um and/or iron. During processing of such
crudes, netal contam nants and/or conpounds of

net al
Ph208kIGieMt s, may deposit on a surface of thé’c""'US:O"“"("‘2429
catalyst or in the void volune of the catal yst. Such

depos 'ﬂ1§dmg§@ bi&@estnAlaiatludterelativdl Bigh amatiits uf fytabdontaliinants,
and/ or deposit ,o at.al

cat al yst for
§'91rqxg%/12§ lgf;keé @.3151\1( rBRA/0T HOR Wiﬁ%"@%ﬁlﬁﬁf%“ﬂ} crxges metal
A AMNAR Shitiis of meBRYorbEniRAT, iy UOpdsROAAYIALSR of the

the cata tlc activity of a catal yst con am: nat ed

wamtystwkeﬂxe nglhloi ithe eatabyst. USucl deppsithgiay eares @ depling i the
rgagwg) $%ial {%ﬂf the activity of the catal yst and/ or
he Ca

caus yst to deteriorate. 10 D sadvant aged
cr ude€okamay fmlmmiéforréftmbls on catalpt airfased atg repid tatgydiing processing

35 e Bt STy S 8 Sl 2R8I iy ofacalys

rohtainjtatedavithycoke prghttmipeﬂ‘m ulied dohimpregapexition ey slst ¢iminish

I e R R T T

conveMida@iataghd ORESSESy Mbled: AEh ibmeta] saks of orgdfic a)a:lst(&r
of organi ¢ aci ds are present. In contrast to.nic

e POV G 20 SAT)- Mpiala e sl o Regete acids ar

F%?& ShRally spihRE ot dilddPafakd bit@ts by BhednSohdl pfieésdts, for example,
sal t's of organic acids may deposit preferentially in

\dspaltinggindiepacibweshieg cat al yst particles, particularly
at the an.0Ofre ﬁgﬁe&gﬁ@r&?h claﬁ%ua_ﬁ? ﬁ@ﬁ@é‘&heﬁfmetals in metal

cont am nant s, or ex met al s |n metal salts of
orljsoficrgaasi agils aretpresurt. ﬂmportyﬁstttm@chﬁml yenpadigag which typically

SIS LSRR B PFATEOcD SB7 e

hiegositlyineferoninlly i1 heid veluades bétweenstatalyst Mﬂutles, péﬁrtchﬂfg’mt the top of

%ﬁ%%g%ﬁ%éfgg 2131%21?%0(1‘3@5?9% aCt iu'ﬁ? goer%gr ﬁﬁl?ét%l Yﬁsxtngt’al salts of

CoRgamiuLkRitis, at THeaap ofthé catdlgs |bbd ganemlly l'ﬁaultqanen umsease in pressure drop
di s n ' es n o n,c tent

b et B bBBE et el i AR s P, BP0 i afbilngpgpera
CealIST otBiicRIRTA0 tHal @busp 4 @uastivition ﬂgzafﬁl)QQESSI ng 25

Organi_¢c oxy n corpoun en heated durin

o1 o0 oS AR AR A e GRS B SRR Jeeaey

Ep4 s Fhiat bﬁk&e afsamﬂ{agéd @ided with@h BRFEeR Yo ¥it @8kt 1043t ©002 grams
al cohol s, "and/ or_ aci fornmed by OXI dati on of _ethers).

taf grygen@erram of disadvertaged ppide m%ﬁ?quﬁ@r proglems guging pracessing.
a@lg{n% 0 ﬁgﬁdﬁﬂﬂ %@1{1 ﬁéﬁcﬁ%ﬁn@ﬂ%b&ﬂﬁ@ tmfUbiR Bigher oxidation

pr jcessli cause % : t ransport atlon
| qon@guncts Ofonmmmta@q;@n pwecb fmd br exidatéonnfaicobrlp and/or

Qs e P YSBAGH P OAGe) YRS APIARTS R Rbul e kMR rude

FOCArD ons, “ consi s quantities o
handfop gap corgﬁnkombﬂn;uate@qdlpmentlﬂsnagipmmssipg and @ubeplhggingin
unsat ur@ eléﬂfragrrents resulting from cracking
TR g produced. Hydrogenation during:
pr oc eﬁsaﬂgantaghd efadésyayciatiude hiydsogety éficidnehyduscarbohs. aWhen

active genation catal be needed

RS O A BRSO BT BB 6 L drogen
Pﬂéﬂaﬁ?ﬁ&& 16246484, particularly if unsaturated fragments resulting from cracking
processes are produced. Hydrogenation during processing, which typically involves the

use of an active hydrogenation catalyst, may be needed to inhibit unsaturated fragments
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fromform ng coke. Hydrogen is costly to produce

and/or costly to transport to treatnent facilities.

Di sadvant aged crudes al so tend to exhibit instability
during processing in conventional facilities. Crude
YR248P416Py tends to result in phase separ at P&A/USR004/042425
conponents 5 during processing and/or formation of

UREE Sirfndly Rk YHRIO6bAGE Sosfly &F prédreRhdor oyl to@@fAsport to treatment
sul fide, water, and carbon dpom de). Conventi onal
pfi“a@é@ses often lack the abi lity to change a sel ected

pr operi¥adiihtated SludACNEROE AxBibi SRtk @itng ?l‘(ﬁ:@s sing in
significantly changing other properties in

Foaamtioral fgdities r Gryde insiobiligiiangs|te resul prbase sepagation of components

e B o PR il R e ttrogen

tsulfide, watbry ashrarhgndipxidsy. a deS| red anount the content

f
O e BSOS (S 4ED ol Lol TR ropecy
plisadestazed Erode witloub alsm ggmﬁeamlwahaug;nguﬁheu: pgiertieninl thele

di.ng.a dil ye to i sadvant aged crudes the
gt bl Yor SRl RO B BB etat oRRn o8 1R 4B
dignafibaat Rged T e disdvantAgdicnde dihilelanthe shmx&me,ranly changing
eneral | |ncr ases costs of treati di sadvant a
P dflegit { e onlest pLeHRIn SOTBBRRIS Hgh 8% SHETE e

Q@ﬁﬂaﬁnﬂagtshanﬁé@sddbﬁmgéueﬁﬂgant aged crudes. Addition of
di luent to a di sadvantaged crude ay

si t uatSP@ﬁ§f°°8°é%5rf851§§’r%‘ﬂ%ﬂlF Apalitppl Wnﬂv@&é‘dma agiluent to
R 8ntdYes cmdé'tészvegﬁlz ute% Béhlf of co%tpoﬁtms co@m?oa?mg?@%e

to Meyers et al to G'ande et .
sligdgingged popates d’eidmstdﬂapnt hoavegqmg@s@llf aws’@aﬁsaests gl treating

ﬁsaad}r]an g§c93m§é§%ug ﬁ) Jﬂé@t.gs? gg_ﬁle atePitst@handie the

chteet a anaaeta

démdvanbaged/ emiasu dddition eﬁélht;m tsyﬁsitsedr@ptagwblcm@ xaa}y gt sonfeor

%Er?zﬁ%i? 'd@&a& %‘tgﬁ’gg C&'&Schtp:{r]&’d%esses systems, and

St's ese patents, however, have
[imt ébIS dajeht Nedb541,957 toSudheker avfl. G527, 26D té Meyers et al.;

EAR0ER Bod 0B 2R3 oL e fageen el

mgsmﬁw eBrafHitoet ak X H8PI,636 to Medchteiev sll; ynd15,851,I8INo Tanaka et al.,

t end .to becone unst abl,e dpr| t r eat nent or a

BB S4qng pro ey mlems: 4 B ts O PR Gides ot proccises,
Gyﬂé@g Qi &l ysadiebdrRal THedésk paﬁﬂﬁ HowdREidvE ﬁhﬁt@d apphcabﬂlty
properties include rel at | vely gWgh anount s of

(PEeRNES Py of Biepeshaigalarebieps st orh aBove.  esi due,
or ganiLain, YisR@4hd s el ded @Erﬁ:ﬁfﬂy haPd ﬂtdeﬁﬁﬁfe%ﬁ%ﬁ&g %for example,

metals in metal salts of “30 ofganic acids,
aelgtivelchisik ¥ 4Bina admey despomsarstabls disiag trpeglememsi/qr@ tendency to

%@ﬁﬁme%l%e 'aﬁho&&’cé‘é(ﬁ@fdk Ehmﬂﬁg&r%ase BH 20 uRiM e

treatment f 1ties I ng |1 corrosion,
deaqpeBis mltldatdatyslw highf ampoupis of ue@smbtﬁggamgnerm{ddr@xamle,
BT DS A CfiobBH bR i o
loi’gah&\&dls,&yﬁlbemamc o%sigho danpoandy) OSud}mqieytEb $enﬁdxﬁ cause problems

TR LR EE T U

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

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

methods, and/or catalysts for conversion of disadvantaged crudes into crude products with
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nore desirable properties. There is also a significant
econom ¢ and technical need for systens, nethods,
and/or catalysts that can change sel ected properties

in a disadvantaged crude while only selectivel

MY Pd678t her properties in the di sadvant agé’&%’ﬁiﬂ%’““‘”
SUMVARY OF THE | NVENTION 5 I nventions described herein

G416 Hediralle pRIp3FtRSs.t Phefd/is GROR mgmﬁchm@smndc aflttedhyiiabnebd for
conversion of a crude feed to a to product

SHTHERT, Sepds andiopeataly can, Ffngs 5¢ %ﬁ‘é’mpéﬁ’&w ispdyantaged
RO Qﬂﬂl@ %ﬁ@%@ie@n&ﬁsehangxﬁyﬁﬁéﬂ RoYerithd BEthe BREIVARESidrades O

re ate to conmposi tions that have novel

MY s therein. Such conpositions

can Iﬁ}gv g@é} 'd@&ﬁbg&’h&‘eﬁh E&efa!i‘.l? el § S ERteRH] %5@6&%%& catalysts for

descr ereln. I nvent | on provi des a net
o:bnwmtu@ﬁ agude feerd;d @ tcptaldmw coFmpmSing gichigle pr%i@ﬁtaaé.tm Agme

gn%nIsUlS %@M{lﬁ&ﬁ&l? %eig C}‘W@ﬁt?on% %ﬂl uegit lﬁerén? %IQ% ?é}xléf:aﬁy Flate to

pro € Cr _
whmpemmnﬂs fient hamdquﬁ caidbingtidng oﬁcdmmmmts mevein,l rSaickh tor@positions can

f hawvj . TAN of
PR Rbrse 3y Wy e e e P ORI <1 < havi ng a

p or e Thé iRestiontprévides b aethoid tolfl pedogEifg acrufepredatt,amipeising:n
i 0,
t%ﬂ’rétgﬁr?] e o r rfseéllgo rwng}A tgl}g(]é? g’gél q;?.vfz\an[lﬁgs tB apggt%satztgt%?prggu@t %Iat includes

dlhesarﬁaeg,stbd&ﬂ vh@me arua@pzad@lit SERE mbinird kiR SPT Adof101 MPa,
the ne di a wherein pore sjze

dhesqrpcieofe@d ltines TAN a’é%téfm'i Mbnd gl learbang iitheftplystshgying a pore

|
S0 S 18 035 1A R 0 4 o

% erthm@tal sember ghpares in thearg sizegdistribiioahaving 8l peyg dmsrpmr
Mﬁ{hﬂpﬁ% E%? ﬁle n%zglaggagré cﬁéﬁ? ér' &Her%hﬁg%re%ﬂ‘ﬂlﬂ%ﬂﬂn &k Iagtgmnned

produci ng a crude pro rising contacti ng
Dy ST Methed I288; 20d eonﬂollmgrcenKaMI opgditionssugly ihatibecrude!

\Eg&ﬁ!: g%&f of ﬁltosﬂ 9094 HIBSTANDR fe'd fQJdOQH&EmtT%is,a&

erein the cru product 1s alTiqud mxture a
alat&nﬁ:n&cDﬂyWﬁMMbthedBlS@Fde feed having a TAN of at

| east 0.3, at |east f .t t.al.vst
225" 1 o sa PR Rl B BB Sty ol
|cﬁﬁt§¢tm%@ cﬁ;de&ﬁeddﬁtlﬁdnﬁ?ﬂﬁdreh&taﬁ@iﬁ% Mbﬂitil@(h k;:aftil Wtha&ﬁdludes
t he cat al t av t ore SIriputl

Shircrglepdiiet axbesein e crug tRsucs #salad i faeee,
@ critd ARG TN o4t 17 (RS, rﬁ@iem dﬁ@w’th@mﬁtﬁlﬂﬁmg a pore size

cal cul ated_as wei ght of rml¥ enu Xt ur
12

disruion Wiha megie et diageter of aleast 9 A s sermingd By AFTM Method
152193 taﬂ@ tiﬁrcﬂﬂﬁrsﬂ{a‘?ﬁl@ %e Po8Ssiz: didibiRfon Rhvifl® er %Ql%’o@ f:atﬁlk?ﬁ from

TAN of the crude wherein TAN i s asd erm ned
I\D0AE eSS AOY SPEB Apf rgdybﬁﬁ@am (Pe B mere glxksleping pprypaings,

B0 B w B o WO P R0 ot SATRIN B0 cortacing
powtitias secht thatdhe q;nud;edmctuct laae TAN bilad ewst H0fecfithe/BAN of the crude
duct ,. ei.n,the.cr [iquid m xture

3 gﬁﬁlﬁm%’*fﬁfawl ed heﬁg\?ﬁk% l§01@havi ng a TAN of
t | eThé¢ inPerdionako dﬂiveibm methob g ﬁkﬁd’ﬂdni@ﬁﬁ#udeqirodm‘asdimprim,g:
t he catal.ysts _ havin ze distri on, w.t
SORRRRG A B R RDE L pre PB4 Fogtye & tralprigue il ihcludes
M&@iﬁ&ﬂﬁt, REdreldIROAd Ot 8dPis 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 one or
nore netals from Colum 6 of the Periodic Table, one

or nore conpounds of one or nore netals from Col 6
8¥0 FQ¥OPEN] odi ¢ Table, or mixtures thereof; Pg%]szonmu‘m
controlling contacting conditions such that the crude

RS @dstadinddasy @mmmom4ﬁzmmmwpt hévire tﬁé\pbreﬁxzé Histribution

crude feed, wherein TAN j r
SRS B8 moTH B Rls Ho OIS 0% Lo R p6 Tabor e by
REQAMSIDEE cheok HidEe MERNE o CARAR sloStu&g’enoaa@ mhisle, o Agxiares

crude feed with one or nore cat to,pro
tleerenit; apd serientlingwoptapting qﬁa@gon&SHal %‘?Ug%c ﬂwag # ias'a TAN of at

W A Gl b 00, o 6

D664t 0.3, as determined by ASTM Met hod D664, and at
| east 0
ot a1 104 il ifo SR ReY 8 RuSE P08 ine 4 ShadftEa, opfsing
ontecting mpnide deedofithome ocomorealysisttapodicegrto@bproduct hatificiudes
the P ri o ab or, n d
Frifie ot Rp e effic Ml lsaichEnRRk: B R 010 Mpe,
(ﬂ[b&:rﬁe feamrlﬁvmgﬂmmaﬂkﬂ leaft 0ch) @s determiiedl hyet UM Meatlooh D664, and at
| umm of the Periodi,c 15 Tabl e, .ar .m res <

Staag o the et OIS (6 OBF of Bpregess FBugoNsis f phg Beriodic
rfablal orke @r indkcAddomploBhds/Bi offe ¢TRilcRé mietils flond Cbﬁlﬁgﬁi $frtRePdriotiie

and control ['i ng contactlng co ditio w’{fgﬁﬂq
tTﬁhlemr@aétufﬁs&ﬁa@@f AL} P pmERE mgtals fom P dic
qlablk e OF HidR Jo%%@unds\w 8hEdrInotéMetals frdin @SluR 19 dTkHRaRribNic

ASTM Met hod The invention al so provides a nethod

a’fablpmdmmrﬁg thereof, ad Whersin remolacighip f iah Golunpl O metal to total
6 QLR i£h Hﬂg gslﬁel 191 6:hn@ B8R uig%ﬁtaetﬁ{gadom@nstsech that

pro uce a tota uct that I ncl the cCrud
pirecuiedstproduotdag |a|TPtI*h ef af modte? Oy Qfdh@TANsa*’ahq qrefigi faednwh@r@mé'“ AN..

?%fas?d%te%ﬁg@@pﬁéﬁlﬁub%’ Aod Dkbe crude feed having a TAN of

"'eas e one or nore catalysts
conpr Thé mgenu@n)also ardvidesa m&béb@m‘bducum dridegirodmt, abrpprising:

ﬁgr\é!%cr%i%gla gt?e W fon]é IPIr' %tgm%a@tvé%op r%c% é%traﬁ:rgéig %]at includes
e ridierpradicy; w'ﬁalhin&he ande produrbise lnidonixpoeitds °Gfand 040bMPa,
re t l.s fro Periodic T

i ol SRAT] e 06 i S0rE s A pagrisio: @

@ﬂﬁst(:hthly@t, ?19 e datg@mhﬁﬁﬁ , peit HemDE Gav SatfIgétArots 0. obamfomg)s

per gram of secon t rans o

SIS 07 CETRER HFEls BJrFIF%EP'&ﬁﬁ% @eg’ﬁmdclm;%‘e%%aﬁ Tgore

Eaiab&mdpe%ne lor FREEMGRAT RO TCHTuRA 6 8NBie PEridHiE Babl® kalblated as
from Col unm 6 of the Periodic Table, calculated as

viesighhef mgtalaen Ialxm@rthﬁf’@ft wdb) 1 seeondsptalysh thesernnd satplysidaving,

O R T T

filecRtriodin aable,mnmmuw agpdatde phoneay nipye mgatﬂﬂw_m Goumn 6 of the
Iggnodm '.-[‘rq)?e ch\élﬁQtted gsnwéﬁﬁ‘(%f?] %Y ogﬁﬁxtﬁ‘rcg %te% ¥ %{% aqniro%lin%

ne or nore
Gmitauﬁmg Eomﬁndnh eucﬁehat dieti ccudEphddect hame TAN ofcw mostSfxoafriilsTAN of

f on alsfrom f,ot erlodlc
Yins PO 15, FhSrEin TN PR im0 Mt sty | o
VO 200k D660 alseplovideO9 dtdlye? déatfiposition, comprising: () one 01" 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
deternmined by x-ray diffraction; and wherein the
catal st has a pore size distribution with a

WPt or of at |east 230 A as deterni né’&TB&smﬂ@W”
l\/bt hod D4282. 5 The invention al so provides a catal yst

HEiRg & HetaCiluming oitér 0@ ledse). 1 Gias Of themratumif® perl gsarh ofmupport

CoI%%ﬁLaBiie()f th Perloglé Tabl e, |(!1ne O@Fnc%hgst%ﬁngg%?glsm

Eﬁﬁ‘l‘tﬁmo@ﬁntﬁhﬂdd{aﬁ%oie"tﬁﬁﬁ&ér of@mM2WRmr&wMea bRASTM
haw&g@a theta alum na content of at |east 0.1 grans

¥8&1 um na per gram of support nmaterial, as

det er 'Thé‘ﬁ%xﬁiénérsb ?yovsﬂdeéae&&w Fé’s‘ﬂi’om"‘&ﬁﬁﬁis‘ih &?one or more

catalép has a e size di stfi bution vvlthamS|an
5 ieluzan @pf the Peréslia Tablo ong oramore e@rapqinA®ef agg opmem

M?ettehgﬂo fitmn d BAnL P&m&a%{a SbABiREAhESE @%@P@J haterial
conpaosi ion conpri sing one Or nore
Govingm tistacluntine coseit ofiitdeafeth] grame nbtheta alumina p@mmmﬁ:s@pport

S8 3 R AT SR 6k 5

U

Iaﬁmhmdomurﬂfhbh&dian ipereaiiamat¢ref eidegso 20104, asfdetenmeined by AR EM
ﬁéﬁ@@sgm Colum 6 of the Periodic Table, or

hereof; (b) a support material having a
t Ihet aTh¢ btditidn QRO bfbl%des atatétyst |c£61ﬁ§¢sitlﬂan;lcc@1ﬁlgﬁﬁlg§)€a_) blibg:irghore
al um pa pe r ) Q material, as deterJn ne
xn%@frma :%P{ 3 Pn%tﬁ Pgufﬂf%‘v#?g}eei)%? QTH@IEM%é '?fm§e g more
RS £bE Collin®t § bioHE P&THLAW TdbledonE indile Pefal frdhh EBRIRIG Tlthe
at | east 230 A, as determn ned by ASTM Met hod D4282. 20

Preodie hahle. oBnoLmers compendeal ope RE mREMERs Sratlpmg 6 4f the

PRLG:Y $ible, OP A tineé Hreof; $OHR I CnAteril BRRAS a Metalhl @8a Sntent
more netal's to forma suppor / metal m xture, wherein

ofat least b evars b theta Alwsing hertezans P swppert mgierialorsedetnmivgd by x-ray
Iﬁ&%&ﬁm l‘{%ﬁe‘}r?gg Satd glﬁgmgy E?rg bizEBisfibulitd v@‘it}f‘ a Heﬁ’igﬁ chg

one or nore conpou
dfanetee oﬁat lmfrZSO Ayes deternfinadrhy @S TviMehadfD4283. Per i odi ¢

;?8 lme E‘lée 1§1&enp OB ?I;sgré{okrpﬁg g %tethog Sﬁmtﬁl{c?r%_rpﬁ%laisp %oﬁa@gu% 25
lcembiningQGufiortawith cﬁlmrdlmmge lglbtelts tcc%:tmla}sapporhimaalemlxtttd) &herein the
I StLr1ipu

SRRk Piaplls ptefelieiod, B e%’ef’w% gt PrBRE B or more
A4 fah DothnIMP8he Fﬁ&)dimm d}I&R)r aiowcqmpwndkaﬁ" oﬁe or more

ms t ho Q}P pomg%gg@%ﬁﬁlb o TT%I"# c{tgléeat treatmg the Hitta

duppoRt/Mbtalnikinite 8t a t%lﬁér@thfé of BEleast QOBURRAA forming the
rlses theta alum na, and one or nore of the rretals

@%tﬁlplﬁtr whesgin dhecatslyshins 8 pREsigesistribysipryith gnediapmore diameter of at

E’&&t'zad'AcasT@é?érﬁme%@ﬁTmeawem@ynds of one or nore
metal's from Col unm™6 of the Periodic Table, or

m xt uRbsinvertice akso piesisies  methed pipredusingtacetalyshcomprising:

RS St A e Bt BP0 Yo e B, g on e

csunpai'ty:emlmsm thei alunping, aodbad orstortiafthemetiseogiprising one or more
f‘ro H 'oﬁ;mnvg oﬂhe Penoglcaﬂblgogn% 09 e éo%po%ds Frone or more

metals from Column 6 of the Periodic Table, or mixtures thereof; heat treating the theta

alumina support/metal mixture at a temperature of at least 400 °C; and forming the
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| east 230 A, as determ ned by ASTM Met hod D4282. The
invention also provides a method of producing a crude
product, conprising: contacting a crude feed with one

or nore catalysts to produce a total product that

YR PYFHISTO5 t he crude product, wherein the crPGd@s2004/042429
product is a liquid mxture at 25 C and 0.101 MPa, the
Caatiist, feebimihy catglyst hifhpat siat diseibatiordwith a aiedias aeite dinnester of at

des a0 sraebmnpen By AP MEROT DR 50 A o T M

det er nmipR %eﬁﬂon“&ﬁﬂ\ﬂro%ésm@emmcﬁﬁﬂg hlfude §io?dhbt§(§ompnsmg

havi ng the pore sjze distribution co |S|n t het a

fogiacng a Tgefbwith onpTangre paiplysts topro mmtﬁ @rqslrmttthaé includes
REE Ldl ?rgi@é?'v%eré?ﬁ‘&e% egfﬁu&qmgagg@ ﬁuﬂﬁre%@zpf@aﬁo.lm MPa,

nmore me from Co of the riodic Table, or

nthg eyfeteed havingos TAN e at ledsh 02 oatilganipe @ﬁtha@@tﬁlﬁgs having a pore size

bl SHER ke ARReEE bR AR, od Wherinity ATt
adetiod BARSY) anfl thy catTevhmvingthe PeBsize Hisritiution eamprising theda alumina
pina ng Srsm&elﬁ?&ﬁgﬁ Ingoﬁ)l[n?lgél Sf L Pa?o%cuﬁa%leo Er?ed&%me C?Tnﬁ}?ounds of

ACtT i'ng a Crude dwt
ocabark mtametmls fiom (ulame 6 of thefPedodiy Talieg @n mixtures theteof; aid

Bt Sonhes sfRient psh b s At Produst s LAHY Sk mantg0% of

ahe PANGS @Et(i:r&ﬁe]f@éﬁ W&cmt']b@l o dd detefrsiael HBASTIY MeBANDO64.

at | east e de f ee avi n an o cont ent,
' of ataﬂsagfﬁn‘%? Pr‘g‘F f&éls} '&H“‘Eﬁ‘j’a’é?ﬂsmg
f Refctibrade PG &nﬁn @ford Eual Gt lﬁltmfﬁr&eiwefa%y@mg@f Rurce to

size distribution with a_nedian pore di aneter_ of

| REgdiice 9 tptad progyciibatdpoidse the WAB‘H@PWEWPRS?}“ thexgyde pa?falct is a-

AR Rlxhiro 8 23CCCARHABY | Ml%, e RAL E&H whH% 5 SANCE aﬁ%&&t 0 3, the
such that the crude product has a at nost 0%

d#udetfee&mmngﬁn phxgen p@m@ﬁpé@tdeasa(h@loql cgr@@mf@émn@@ngremof crude
%edp 519:?&'1 P@le CRARL &L Hé bt it @%g/&grfpore

crude pro uct as an xyge tent o at nost
tdinetenof glrast 9h A castdetsiminkd by Aﬁ@M Methdd DaRRSY; endheohitlling

"
nE Shhe e SR e IR AR s
z:ﬂO%ofgh@TAH@eE the crmktfeml afd tpragderca cugteat offoanghaiqoxydercdontaining
r|S|n ntacti a .crude feed
U 35 g PR 5 O3 8 55 P ponfnh e A pgR O e
ltdﬁ@gfﬁl(rj cmdemwf debligide Zgﬁdﬂ%whergmt TN &rag ﬂ&eﬂilﬁﬁl@tt 4 AS’(B;M@;[eth%d D664,
uid m xture at n e crude fee
Swieeh oot s geerninef BoAT MR B, OF one of ¢ he
cat al st mvB@ionRbko pRfides 8hModlof ﬁ@H@dlﬂgﬁ erudd prb&ﬁ,\%tcompnsmg
0.001 granms_ of .. one or nore netals from Co

toRBtagimeparidsdeed vithome or B9Ee Gtalyfiite P@éﬁ?ﬁ@dﬁ@!spfef‘u% fhet igeludes
TR QudEiediit, f“rheiaxﬁﬁé eme &oeﬁct tBliquitehixat &t 25201 £id 0.101 MPa,

cal cul ated as weli , or mxtures thereof

dricredmibedhavingg T nf ﬁé@ﬂﬁﬂgl,@G%d‘i leasbens of u@watabms having, per
o | b .

Sy OB b1e3R98) LS e by B RBATRY R o
Resivdi@ Peblefone hemdraompounde ofongae mossendetals filoer @alumid AN the

det er.ni ned by . AST t-hod,D664. 7 540616
BRh S0 Bl & YRR s Vo ool
reehthathg@bnditiand sadbithata liquiddeuidy Spauctelocity DA baktaefig 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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contacting a crude feed wth one or nore catalysts in
the presence of a hydrogen source to produce a total
product that includes the crude product, wherein the
crude product is a liquid mxture at 25 C and 0. 101

WX 2008Pd670r ude feed having a TAN of at | east PETAS2004{pd2429
5 crude feed having a sulfur content of at | east

|0- 000Thgneemiontalss pfdviﬂl’es patetigd afipotuding deudd grodyct, aonprsing:
east. one of the .catalysts c 1,SL.,.Ng one QOF, . e
SRR OC B SR 56 O RS SABBI iB e e 0  BRisoggp source to
?Ridao&@m, pRydfict@at RldRIdEY theBue PR SVEGHeRhideDrdiucis a
he Periodic Table, or mxtures t(!;ereof;%&qd

SR I 26 O B o MBBth e e rstne 74N ofaIpart0-L, the
CRRE RGHHEng b BARE CoEht bERTeADS. 0dArAIN SGUlR peP YRR ude

h
at a sel ect%d rate to inhibit phase 10 separation_ of

tited, anduati isastoneiotibe Faiglytormmnsisinggne Pi mofednattifipy Cobant of the
YR8 bl SnE Ol BBpbinaC O O kit AORE RonC AR 550 e
Preodid Aable for mirgures thereof; aadicontrlling lrentasting conplitiahg stch that, during
havi sul f,u ont.ent. of 0 . T

85 <t of St Foed R mofoo P pech Sl bflSreg e kSt phase
deiaertioh oLthe byud AFEN g etaBife} liquid hourkyspheervelooity Bndneios more
as det erm ned by ASTM Met hod 94. 1 e.lnvention
SPuToE ore scovRt HOE h e Grotroteehatipe TN Es Bshoop O the
qomaalsf thé 8Qde feetﬁ, RhdtHeichige gmauudﬁvmgadumrtcbmgmf 00-1BG%% of the
cat a ysts I.n the presence " seoys

el b of s e Tesd, Whetpin gjﬁé\%eg 3%@%1{;%@3 Mgtaod D664,
QhYSIRRPEQIAE ts as WREMAHEN ByRSTVIUI&hod DRZORdUCt is a

l[Tquid mxture at 25 C and 0.101 MPa; and_controlling

‘cont adhe nyerdion dise prises 3 giethod phprogicing 3 grude mredigt, comprising:

g%t%legjgg agg}dg Eéed vtk slsmaae%ﬁfﬂ&a iRthe dr3flcE 6F £ Fhsk s hylBgen

] ase separation of° the crude feed during
sontcioprodibes fotal prodia thatinshides the Fuide pradvrst wheeei the crude
@fo% Cl# Bfqfd E'{i};{‘glﬁ PEPRUGL 0. HAMPA: Shd géntroﬁﬁgtcgﬁaétﬁg cBnditions

rude Teed wth hydrogen in the presence of one o
suchehas sheadrydstfeed, durngeduted, upiakies hpdrogenatiusdectadaate to inhibit

incl th [ I ein the crude product
Pl %?P.%éa&?”a ot )E&ng? gee‘g?ﬁlr?@' °8“V\§§% 0.101 MPA. and
cont r Ohd inngntion alsa plovidgs £ methivd oDpredircingta dridetproduet, comphising:

25 feed i s cantacted . with, dr ogen a first: hydrogen
SOEEDE o ST T g PRe e BIORate i an® A AP GRS REaduce
gfﬁgtgﬂi ptrdsdmtet thitifclides e chydd Iiagﬂﬁét, wﬂéraihehmﬁuiak ' ;Ird;mtj ioailiggid

I eren o ro e econ rogen upta ..condl t1.on
T Z%ytﬁ ﬁ@fﬁw ll}ﬁ?‘g‘k@di qenwﬁgns qﬂéﬂm@%ﬂn@&@?ﬁ Tk thapthe crude
¢0% ddnitet Sviti 8o #d ff hiyMBbd ﬂéna%e ¥aditenQind ehef latifl&cond
feed/total product m xture tfrom _decreasing helow 1.5,

Avidrogaraipiake genditiony bp Brst hydsogsn uptake eongiion beiga differqat Bpmehe
0, " t i i H

B B0 5y i BRSE  S5Hoghne

pemsiitiahds centreBediodnhdbit Prvalye of aerude sediwtal produd snixture from

risShng.: t i 1
SR 0B 1.5 S5 L DRSSOkl sl Y o
G0Yitrelativertg tlaxtrespecive onclortmeorp eropemieeofithe pddize® a t ot al

product that. includes the crud roduct .. wherein the.
Cr udde LR Binten Ao BOTRg 1 efpd et seemde o, fopmpting
E@ﬁzctfﬁg & chide fed v&th‘dfb 30abre REANAS aR(Msi SR Pérdhfd aUARd by

eed having a TAN of at |east 0.3:; apnd controlling
A8 P e aNAr PTG o aas 2o aroqics BolThéiides ebrude
product, wherein the crude product is a liquid mixture at 25 °C at 0.101 MPa, the crude
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contacting tenperature is at least 30 C lower than the
second contacting tenperature, and the crude product
has a TAN of at nobst 90%relative to the TAN of the
crude feed, wherein TANis as determ ned by ASTM

VEQ B95/065684. 5 The i nvention al so provi des aPAE{LY/H2429

produci ng a crude product, conprising: contacting a
GedddRving @AM biat Qaast (03; aﬁ@b@u@ﬁinglcyﬁth@ng@omhmwmhat the first

t ot al roduct that .i rude
SRRAROR Ww%a%at&?aaﬂi?%ewe 4 e seson] SiAe n%'tem@%fém and
FerfaekQdduiPRas a AR o£ WSkt $096 k1R it he TANNY thé créde feed,

| east 3, the crude feed haV| ng a sul fur content of
Athergins TAN ip: ethefl D98F- gr am of crude

feed, Tﬁ@ﬂw@ﬂtloln%?sﬁgar&%s ehetﬂaa o?gltoa{l%?%§cr41@e FOBRE, |cainBhsing:

one or nore netal from Col umm e Periodic

?ama@mg@wsldg eadovith ons o pTmAtalysts to produee sigtabpredecs gt includes
AR Sl B ool bRk o S Bt 45 C%0a 0,101 M,
Muderfeedﬂimrdg aFA3d of 4t Iwats0. ﬁ tHetddudsf feed havingst suf@ogootent of at

theT of th ude_ f eed I a
g 000 B s R e o el s e B callf
tcbﬁpﬂsfmgimefcee(dne mhtarsefrmn (]I#lhhmzﬁ af shecReriodiniTakld, duy oAfﬁiii‘d
Met,hod D664, and fur, .conte erm ned
&SR SEeeon Har el ol Col SR b ineraBts TR R alges
ﬁﬁ‘éwdanﬁfcoﬂ[‘dlﬁi@doﬁﬁtc@goﬁﬁiﬁoﬁ skt the OHlpd pl‘édm has 2 TAN of at

contacting a crude fe ne qr re catal ysts to
FRHETe obile JAN o wh@t fe¥¥L 4 tha erudamoougies & silge content of 70-

- RABEAYWEthe s‘ﬂﬁﬁr&hﬁmt&%eﬂdrﬁﬂi%ﬁr Qtlbtein TAN & dsideieikingd By ASEM
15,

at 25 C and 0.101 MPa, the crude feed having a TAN of
aﬂeth@bla@‘l@arzsl suifecontentiis 23 deserminediby A STM Method D428ht ent

of at ng) Pe&o g;rcgzid%E'E oH%FgIGH@m iAo @lct, ChMPGsing:
f eed, east one of e C

talysts conprising
@n@ta@mgmn@e fesdavith dne enmors) QEF#VSG toprodpes afptal pradust that includes

PRt et bRl ine CREPRMANR i3 oGl RS CRREDJ01 P,

tﬂhwenre:lrffeecbhwtmg(arﬂm bf attd@suﬂahttmdwg‘e@ﬂinmnglaqmd@mment of at

he cr roduct TAN O t f
8 o o e Bt ok R0 s R B} s
rcempﬂsiﬁg Q@Y @ivire mfeta]mro%calﬁﬁﬁ(&@f thelPeriodis Tdhle, one vt @bte

RTRIER RoATe o6 9re Aas SO0 bR S oF treria, T Bh Fiftey
%rer‘]bﬁ-rdﬂli cdiatdnedk daﬁﬁ@t;ngccoﬁliﬂoﬂs?‘gﬁﬂ%ﬂtaﬁﬁe ah&?prgmﬁvmasr AN of at
93{% Pﬁf&g 59\3#‘ ‘afdﬁeg?re%eofre%d the Bl PERdupidRS L Fesid 3‘&@ pi70-

ns@mgqleaesﬁ&ie@bmeﬁm tHelonid8 Fed] 4@l wHERsn qus &9 défl®mined by
product, wherein the crude product s a |I_ﬂUId m xture

ASTHM Method Dag4a0d reye comentisas deterriacd BeASEMMagodDIHN-
of atr} ﬁ%ntgg dis0 gﬁﬁxd& H?x@th%@flpﬂa@u}{dlﬂakga &?&éﬁ e, % ising:

of at eas rans o per gr
aontacing leeaxie f@demdlfone eemeztcatalysts do prodynciagotakprodist Tchﬂt includes

”tk?e c?m{%trgdu%t th&@ldlgﬁ% {f}ﬁg n&ocﬂ{ct fs'&qgﬁﬁl&gﬁg@tﬁg Eﬂb qu g?rﬁl MPa,

cofrpoun or nor
cine drivke fRelrhaoiiga TP bEat laast 00fi, deumele feddeviegh V@M dontent of at

ont I | ngfgg?)t actin %f%gl%g\geiég%gﬁg]é%%e gftthe ca%b%[csude

B@i{aﬁb‘ﬁ?@&iﬂ/o@ b Detallidin Cfimot of the PEMx@TaHldn @ne bidere
f h V f 70-130%
cgnelgountds gf o(ilre %9 S:lorcrnqgtgl(:}ro éoh?mn gj f &10 able gr mgcct)ur%s

thereof; and controlling contacting conditions such that the crude product has a TAN of at
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of the VGO content of the crude feed, and wherein VGO
content is as determ ned by ASTM Met hod D5307. The
invention also provides a nethod of producing a crude
SwidUCt conprising: 5 contacting a crude feed w

2093094870 catal ysts to produce a total prod’GEf”s?qqg?“‘m
i ncl udes the crude product, wherein the crude product
lrﬁosﬂ%% gfiihd TN bthe cratle Rbd, theaditlleCprddiitt MSa, VGO bententwd20-130%

R R o B Bl e g y&%ﬂwa?h@*s%‘s" by

mgmm@rpmqe nmetals from CoI um 6 of the Peri Odl C
Tabl e one or nore conpounds qf one or re tal s

 r om @Ebe tRvARtENBlsoprRYidse Asiod oF RisKBCing B TR PROJYGhceuprising:
cGﬁtra& ga &&He@ééﬂ%&?oﬂ% o oRd MBllysBY 18 pHIdB&Y a tofal Brobiedt ‘?ﬁaﬂ ﬂlcludes

heatln the catal yst precursor in

ghmo%m oxbereis g ORRG o R Gy S R @< O MPe,
e I o hbfﬁ?f?ﬁ%@ 3/ a0 b o aE RS biiable
ty: crnsHini8g &supipott heﬂammonmoteheetals from Gobwoh 6 Pfide Periodic Table,
Io?é 'y 1tn|? L alﬁéundg HP one oF %%t%%%&ol%ﬁ%% ; egia& ¢ Lfgﬁe, or

rising gacru

' \Amkhnras nigerenf, tﬁproelueaaa @ilf@lﬁ: pretwrsqry aduciening the teathlysirbydeating the

i ncludes ,the cru roduct, . wherein the crugde
Byt PoutsoE T, AReras G ouk o et ShBitng SoppufiGe a
tsté;ﬁp&%h&? ?81%@%130 h@%armgsoﬁgwlfgl@ﬁltdcﬁn@fondﬁmhﬁig? thkOthe Sudé
the crude fe Vi an gravity
SrodetTab 3 JANf o ivat S04 piie T KB/ 08 Areriiiedotdat ol y o1 &
CONPr iThé PG a%b prd¥ities a pRERUSf fnfoaﬁﬁu@i @me ﬁo&fct tcbﬁpnsmg
Peri odi c Tabl e, one or nore conEoun one or nor

Fontaginglasryde SerdophLong o5 more qatRbysisde P@éw& afigigl @rodygt that fincludes
ThedrideStodRE WhBlein BE SrufOpolith I Vi ARGAE b J39C and 0:101 MPa,

condi tions such that the crude product has a viscosity

dpe Gydededd lpvingta vinsesityad o lewst 14 awﬂs& s (109 °B}, thfﬂéllde feed
ApE L 3P avingdepflels 4B S Rak RS Ok COMEEs Bt o
amarel mefabdithm Ghlsmai Grof Al Pegnodwma‘yle; Q;leas et @mmwsis obyne or more
AS M .

&%‘;%Ylﬁ Y 21 <2 égé‘h g%rg I fa%nv en |X(%'%e gﬁ%rg&tpg%l\? ogﬁglhgél
manthﬂnhgmﬁncﬁmim wodhrthataheosrodteprgiuoiches b viscasiipat 37.80C of at most 90%
57 e B bR et 2 TheC R e P P an A ravity
MGM@G% ofthe AP gravirg ofthe GrRdpieed| eierairs ARI gravitii il antdetdrinined by
TR NG bbodraad posinis B oo B AF T el DA,

conpr Thé MentRh alsb PRI R thefhdll of Mo&uct Wdrhdd ﬁi@duct comprising:
vanadi um one or nore conpounds of vanadi u

[FPIRIng & conle diped vathrone gpBorFalabygts o E"ﬁﬁ‘f‘ce@é?tgi lgreﬂ!uct that includes
ghea eqarm%t aﬁ{@fefﬂ tﬁ@éijnd&]%%&lci’fsta 1&%&%@&% eChd FROEMPa,

msta S, one or re conpoun s of one or nDre
el cavde f@edriwmtgg TAY of at dnatyti Gl andihe opderymere catakysts comprising: at

al naj t IC
q&g‘.tdﬁ{l Céthlﬁ& C%&Bﬁ]%ﬁ% {lﬁlgdlﬁﬂl Bﬂe clr gg)jz " QI HE&E%KNL%? ut‘ﬁ'%ggﬁlxtures
(ﬂliﬂnfdé dnd @ol addmmalacahaljmmhcmua&e daditional eadadyst bympaisF\bne or more
hOd 64. 10 WO 2005/ 06 PCT/ US 4/ 0A24.2 The
RS RO ek 4 PRuT RTolm St RO SPoR ERMIR S A F ucle
mbmﬁin@ﬁons dereof;i aad Bentrolling 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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contacting a crude feed wth 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, and the crude feed has a TAN

8YO H0SHEE8t 0.1; generating hydrogen during pﬁgmszowmum
contacting; 5 and controlling contacting conditions

S ;J ch h%@ﬁn%ﬁ}?)n@l%dﬁmﬁdé@d?ﬁéthd’dﬁﬁ' peodidibg atrude prodast, coMpiising:
of the TAN t he, crude feed AN i S a .
RORIBF e Few AR O e SRS RattRt A e ittt incudes

REOWEESroduciBiiRESh B cRide 9i=uauags aliquid ﬂﬁ(ﬂ% adms:tc and 0.101 MPa,
conprisin contacti n% a crude feed or, nore

c@él@é*vw@gfeqsl hgs 8 dadbotat {egstd 1; gensepiiog by seq ing dhecontpefing;
{48 cSiiHsingfloflbily colfNREAR) 1ok het e tdlee ROAMYRs d PAR of at most

[Tquid mxture at 25 and O. the crude f

4 efghe TAN oL gfe aaude) feqls wh@rem TAiﬁ i aatdemged IahéSBM Mprhod
@l ysts conprising vanadium one or nore conpounds

of "vanadi um or m xtures thereof; and controlling

c o nt adthe iyenttomchlsoi ppogdes aahethddanf produding agmldmgmduct eompnsing

I
R A e e gL PRt amcey et o 40T proh i fpotnces
vihetredaprodit,ivihesedn the crlde erodetdda lﬁqmd\ﬁﬂm&/ht Iﬁo‘tC &EEN101 MPa,

P B DA & O pELB nt o s el Febafrocisiog

V*ﬁahai'duﬂﬂ €on@ lor ﬁﬁfeﬁboﬁ:@bﬁidé oF Sarfa@iup; adﬁﬁcam the'ﬂanﬁt armrdbdwalmg
t hat |ncluds t he_ crude product, vvherelnthec

prBltite qoudigions SHeh 313 COPAFENEIFmpeatere ifaf lepst 20D stnd the crude
thedver A e TIARESr AR oFANTAN dFithd @aRlifedd, WherdBAT AN is as

I'east one of the cat al gsts conprising 20 vanadi um one

dleterpingd by s dMMsthed Dobhadi um  or ni xtures ther eof ;
Provi ¢inR ghentiiRaSiso’ 2960?&65 nfihad Jf %&'&9&%«'& &?H‘é £ de doRPrising:

contacting, the gas flow bein rovi n a
dqon@@tmg@rprwdﬁceda withcongrpr snorg eptalyts to produesta totsbprodudd ghat includes

& fruadittanct Yl ot Bhaf BRUARL Pkt 805 SCOHED. 101 MPa,
'ItheN:rotﬂe fetrbhayimgael AN ofiat leaah@l,@md aﬂbmt o Qﬁhechataéysm qomqtnsmg
TM Met hod D664, 2 nvent I [
e, S b s oo of bl b R0l e R o
aotipsisihg & Bydroghisodrcs éﬁﬂng\mﬁtbctmgﬁthe gasrﬂmebamg prbyiﬂécsmtao

oduc a.total prod at _i.n
ot iy @ Ber RSy ohibe briffer S coiofingiRetipg gpaitions
&hclﬂﬁaﬁlﬁﬂd% rcfl@ib::j NM2a, TAX bﬁat@xﬁd/sd}ﬂ)% efitle TAW dfgl%‘le grade feed,
ram.o ude. f ee t i Fe content of at
|@§§$n%A§%@wdetW%y§%&%gg g %t the catal ysts
CONpr iThé RiFeMARALD Provides @ nfdthodRF frodiiioddige 2bdwk® comprising:
vanadi um or m xtures thereof, and the vanadi um

cantaptipgre gndpiferd vathneer gosecatilysisto Brodiesrt tofa] praduyet that includes
R4k RO&R:, W] BE cfifle %{E@é& %uﬁd miffe &t%t"tginh 091 MPa,

contacting conditions su crude product has

dhe audd feed hﬂVinEepetr graneeficrede fead, a@ﬁl NYYYE axfonteneofivt legst BH0002

BheS f
SR B 18 onel ol Bt M o o e G e e o ¥
REAAdDER, 00 4iGd2d f8reol land thnwamiumncatdimhmmgva jptes siae distribution
od uci n ri.sin
T et O SR e et LA R St ing 2R tede g Paiions guoh
[k cheatude piaaued hap b adal NWIEaéontdncbﬂmi a®st 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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t he crude product, wherein the crude product is a
l[iquid mxture at 25 C and 0.101 MPa, at |east one of
the catal ysts conprising vanadi um one or nore

cong(@unds of vanadium or 5 m xtures thereof, th
SAEEY conprising one or nore alkali net ngngqugmz:m
of one or nore organic acids, one or nore

al kal ' The-imantidn &.’rmlabwdalatmetbcid afipeoducingacade pr@nsiccomprising:

aC| thereof n he rud fee .
ol iR obe Friss cuf o oo Gl d g Bftugythatincludes
aihk atutle prathadt, wikiin thelcalde peodacyis Hliguid alixtwlerat B.‘E?@hncﬂﬁlﬂlsMPa

of organi ¢ _acids of at.|east 00001 rarrs
A Rastang Pﬁ e&ﬁﬂ@%??ws%v&%q?%@%ﬁﬁ PrFQPlPP\‘FEiS@Fﬁ%d“"m or

RaREES thilBsY, the LRk Fecl @%ﬁﬁ‘ﬁng]&le‘& mivkKakdli ri&h13hklts F¥e or more

al kal i ne- earth metal, in the netal salts of organi c
STEAC BE Sa@nemy@%or@@%hnsfemlh@e@bﬁtéﬁf ongfor FloReATEATHERcids, or

QHﬂnﬁ‘ésktﬁérb&earﬁl%é defead hav!id%, tg?e{m sedrbhd da @ Ec?% Rbftent of

acids in the cru%gfee ein content of
redleadi metalnahdzalkaling- m‘nhemt@lhmmtdlsalts of organiglacidapf & le@st 0.00001

80 8o 5 TS D AT LU S o 1 o

prfatkali metat,cmy nikslineegarth higtad.dn teabétal galts af ougheicfasigds ofdt tnkost 90%

0 a ts,t oduce t.ot al roduct t.hat

R enlR el el e Bkt SR Erelt iR et GBSl figs n
ithe erulld fyed, Gvhateid m&namf aﬁ&h@eﬂ:ﬂﬁmﬂ all@lindVEaath mdtdl CinGidtdl Qalts of
f eed. conpr.i sing.o or al kagli netal salts of one
oquii?bcr*’é;n% @Fﬁ?%“ﬁa%as‘\sﬁ@ﬁﬂwﬂﬁéﬂ% al kal i ne-earth

met al mallﬂvﬁntﬁfn 200 r&ﬁdeﬁﬁﬁﬁﬂﬁfd@ﬂfﬁtcﬂuﬁﬁgﬂ&ud@f?roﬂ%dﬂdéfn%ﬁsmg
thereof, the crude feed havi per gram of :crud

feomigeting aqrpde; feedpifhope opmozg %éﬂlystsﬁe P&Idﬂc%@%l’llgéllqt tHhat ingludes

QB¢ Erliddbalct, wereifbthe brud@ploduddlis @l‘icﬁﬁminﬁmﬁve htdﬁ @f ard0.101 MPa,
| east 0,00001 grams, and at | east one of

b ardesieed epamprise anper morsialkali metal salwf pwr\mqrhomamc acids, one
R A1 RAINE- e P RE L Blalth ﬁf éhe o?gﬂg?e drb Abr I:Bﬁttﬂ'&Qh of the

wth at [east 60% of pores I'n
sode feridhaviap.ger griemtdf @rudh é:m,r@totahocpmane oﬁhlbadnenml audtaﬂicahne-

Sl AT GO0 R AR SO RO R 308 one of e

Zatdlysis having & porg sizo dlsuﬂnutmgwrﬂmmedmmpm'e shmietet e ragge frdre 90 A

G LR B AR B P

afpoet dinmeater Willth o8 Atdf dxeﬁﬁﬁe&l@or@dlmﬁbtk@hhcrﬁﬁtp@ke sigelistribution is

IR AT TN T NN AR

anderadd¢bdudchas ea@tmfboﬂﬁhtadfaman mi¥ed, &hd 8khlirk-fth Rlefdh fetal salts
acids is as det ernmi ned. by ASTMVet ‘hod D1318. The

ioh GREAviF BFidnetat s PP RIhecontsnhefplief ol nd iaHgling-earth austal, in
REcR4 YAt of SRUARIE b SHNSE the 3RdLREH %Efeﬁﬂcoﬂteﬁf A8t SRtk V!nti l311«’.alme-

one or nore catalysts to roduce a total groduct t hat

el mpgtel in pefal %}tmf@rgﬁmmsis is agtdsternined baeA TMdMdethpdbBUZES.
IS a Irhoilehidh 3ish pfoviies gaeﬁ;ogeﬁ? ngp e &:Facﬁ%i]‘,% ;gr?smg;

feed having, per gram of crude _
@om'ta‘émg a@fudatfeeﬂesa@tone o0DOBZatalysty m;prodm aathall eadict thatdncludes

tr t i
e Gl SOLE% YR SIN b RodRH B abighR b 21 3R b e
V\th\gd;%thtfedddm%q&?/gmﬁl dfieende géegl 2 gtamgﬁfﬂefcoﬁl@ﬁm at 18ast 0.20002
70 PCTI U 410424 the,.pqQre, s
ey PR G PR P S0 B e AR OB 518 Agpediagpore
diagtieten ioraggelir@ine0 drto 180MASHRh Bt |BBE 60% bE e itdl iinBétdf @bres in
is as determ ned by ASTM Met hod D4282; and controlling
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contacting conditions such that the crude product has

a total Ni/V/Fe content of at nost 90% of the Ni/V/Fe
content of the crude feed, wherein N/V/ Fe content i's

as determ ned 5 by ASTM Met hod D5708. The inventi
NAYHBGdes a method of producing a crude BFS@ﬁ%"P‘m‘“”
conprising: <contacting a crude feed with one or nore
@@é@ryﬁtésdmtﬂbﬁtmduemg a pbetdedmeiir Gelthixt 43 Aaf thempddisd@ere diameter,

the crudeﬁgﬁ& éynozé@g i n th %&ygffgﬁ—ﬁgﬁﬁgg(@aﬁg@ﬁrﬂh@

Q@ﬂth&ﬁlg%oﬁtﬁﬁ&is sGeHth&nbe &ﬁdeéﬁr&ﬁtct hadRltethSNi/WFE content of at most

kal 1 ne-earth netals, in netal 10 %‘b)vé'?ﬁ of organic
a‘?@%u@ thsr NiAY/Fe equatentof th sirde dredrikhszeip eonteg i@ determined
? l\EMéﬂﬁﬂsﬁfS?@ e the catalysts having a pore size
(5)str| ution wwth a nedian pore dianeter of at | east
180 AThgimventisnalsaipravitlen g magmiofprodesingsuerade pragust, cp@prising:

[ e

SRR P SIS ] AL b {10l GTRE bl ludes
Tredrade pyodct wherinsthe crodpproduts isef liquisemisturerar 28 *Cemd 0s101 MPa,

from u 6 of t e | e 5.

e deee Tt ol opfeRl Srafft b, Bt Sl thitd taltbin metal
tshlatofblanieradide ofdt MEIIGIOGGQS giamis @hlegrammﬁ otude feedifat khdt @he the
metal , ,and al kaljn rth ta in netal sal of

SR BViRg SEoTE iz e EBLtoh U4 BT B SRMSRE OLR G0 A, a5
¥BfeAhinePKA BTKENEREd Bazszhmimh@batalyst hivah@ihe poretsize @fstribution
organi.c acids in the crude. mhereln content of
SPTRBNTIRGRRe-r mogygetalsifiom Geluwg |6t %wéteapdw L ADLFwe S T QTS <

: %mgétgﬁé‘ bforRG Hidrd B8R HYBI CIIFLABSf B¢ PASIdYE Yhdlf Qe mrxtures

0 The invention al so provides a nmethod of
pltemi,cﬂnd gorirallingronigeting ronditionsrsgel Batihe crudemroduct hasq tatal
o&‘ﬁlﬁ% i Wetal) aﬂ@ﬁk&{:ﬂ e meal, 3 %@&Psﬂ@oﬁr@%&z& of at most
tota product that | ncludes the crude product
WRkrafithe qonentofateli pretalrod alkeling-qarth mcgali setal ealtgof omargic acids

‘El Qru%lg eyp\gher J%ant Hﬁakitﬁﬁ&aﬁ M]&l@«gmﬁﬂﬁgﬂ[ i TR salts
a al'1 netal , one

one or ‘nofe organi ¢ aci
of oxrgauue aatl:klalas d@ereauetitbymm Metiodd 131 8 one or nore
or gan

[ ur es..t hereof th rude. .
Feaa. RoyRigiopaR gikieth ERphaEt Bl ol riGef blfisine
@bntadting laicrude tfaldsmhamd ofinkel catabysts mpmuudmttathbproducmaahcludes

alts, of prganic. aci ds, of tlest 0..0000
Rikscicegrelr ohrein s g mpdion i iy sbren o6 ma 031 Mps,
theSdriidelTedd Rhpyikinf ofe mﬁbraﬁlkﬂoﬁﬂaﬂsaﬁm &He o@fno&t orp@iGicids, one
230 A, _as, determ ned ASTM Met hod D4 and the

ChIngF %%M’g‘ngtﬂp%lﬂ‘%"fg’tﬂi & [PPSO/ A° °r6‘8ﬁ’B¥®|‘ thefrgt, and

QREr@e RN HAVINB! ok Srabd (T¥nide fabdla Bitad bortdie o RKAIOHEE]s, and alkaline-
Tabl e, one or nore_30 conp ounds of one or more metal s

rardrmetels immes! wits pframis wﬂw& atfigast 0000 grqms, atleast one of the
Erﬂﬁ?&gﬁwﬁg &0 Bk L Hn'oﬁtﬁ)n%m Afkdi BidinklePBSat ?édﬁ%o A, as

e pro UCt as a tota cont ent of
deterahinedpoASTMaY ¢thed B4282handdheadatalyshhavings posasizesdisfibution

I
AL RN o ol mhts T colai O o BEuB RO ARG of ofipR! !
omgpmmds aibond or BraiitA0 Gom0Ehiidd 6 PLIhE PE&2GID T 4P M ixtares
t h t ent kal
Kokt Sl b St RS Phathar e Ghde R hes 320t
lcSnt&ﬁ oﬂ sikglt Mk dn&ﬁkﬂiﬁ?%rﬂ%ﬁbtﬁl}l 1rDﬂl&&1&altsT6f&)rganimidB ©fat most
aI N %gﬁowﬁtggtsof %lng trrg?a? a].&ff\l‘i)n(gl'lt:(e:lrllrm1 %etaal % gagteal &E P orgénic acids
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes 5 the crude
product, wherein the crude product is a liquird m xture
at 25'1 C and 0.101 MPa, the crude feed having a total
NYQ 3p0F@516%nt ent of at | east 0.00002 grams of PRI/UGPUEE042429
per gram of crude feed, at |east one of the catal ysts

hia e t@ude Rl Yhéreme:oflieft dflalkli iretul \Wnll Blkalinergatth afktd)dh thetal salts
di ameter of at | east 30 A as determ ned by ASTM

N CFRSBIc82i9R I8 as JRigrRin H§- a pore size

di st r iTipY idveRidnOiieRr &h&& QRERIA of b 8hule proatet R
6 of 10 the Peri oc}jlrc Tak?l e, onoegg{dﬁﬁgge coebounds 0

SwBtagingasrudefagdavith pnemost eniglysss tofpradyes a mﬂl Pegpet that mcludes
i nécfﬁde b, )%l%[-e%ﬁthk %ﬁﬁ@ Bfadu&gada ﬁ@ﬂ& Fdthele 32 £ RN LR, 101 Mvipa,

ti‘ons suc at t cru oduct has a total
Nb¢ sriefeedirving a tofal Ni/Viesentoniosf of leash .00902\grsws ofd¥if'&/e per

BerbPEermB R0 o R prt MRS BN TR B il yir

;me:ﬂvandasse (hameieﬂnfdt lehst 380 Ayiad detprained byl ASfFMJMﬂﬂmd D4282, and the
r|S|n ting a crude feed w th e qr
s el v ol SoRp ik S of i nptals o Chtuman 6 of
ltl‘i\fﬂfjaﬂdudﬁ: Tableeclnmr dit dﬁ)r@ﬁombwhds ofvshememregﬁwamfrmd €olumn 6 of the
Qdulc S a ui ture at .25 C an 0 1 MPa,
tHeHodis ﬂfa@e’ff’éeamﬂffﬁﬁﬁr@? gd awawsﬁeptecfgnswawﬁh?@tsg?h that the
Salde prodlictdAs a Qtal FANNOFOEGNRA 6f A& 0FS909PHBhe Ni/VIY @ntent of the
al kaline-earth.nmetal salts of one or nobre orga
geydgdeedowhsreinNifdEe soniantisres detpraninedhy ASk ééetﬁawwgi%
t ot al TRORYEfHon a&%rpr(g}i(ﬁg‘a‘ﬁfeﬂﬁﬁ*dg ﬁ&t‘ijg a%d@]})r%@ﬁc't comg?smg

netal, and al kaline 20 earth ma In net
SPEasing ageidgdeedrwity one@amorecpa@mmio grodries, 2 tatal predust thehigcludes

Qe érﬁua pr Rt bwheleh ﬁ@xxluw?l%dm fs% 1“*‘?‘?“389‘3135 B BB 0800l pa,

a med pore di ameter o eas
dlegt aandei fesicomprisi8T kheverttherd albalp 8i2tal saltd of dre mecmé grgtnic acids, one

MBS B0 Pt ALl s g e

grlalﬁrﬁeeﬂ ha@n@a grta wenteidt; per gmm/difdmrm If¢edpd§1feilknﬂ1 nmataleand alkaline-

TR B, RSB O it ot oot Wi st o of e

mmy@te hivige ©pore bizé d)lﬁﬁlbﬁﬂltﬁ'lhmtﬂkﬂﬁledlhﬁpdi‘é didmefRf 61kt trdastms&, as

tata [ d | .
Aerpizine] by SE S VieBeq B2 el el PeraSebe ppre Sict detbption
@ﬁs 4 el seRbestiunrDionfnk dd grafR b¢atal Pl Grom §.0001NBaBMol0B grams of:

I, in metal salts of organic_ acids in the crude
F@i@ dexfins B¢ At BeiIlybdgrumn compoundss calgulatedigs weight of molybdenum,
At kdltireehebt Enmainabnmgreoﬂmbﬁé cordiftohs snﬁfl u@.& ﬁﬁ'&hﬁe BfIIHS has a
is as determ ned STM Met hod D1318.
itiel Spmtps ot alkglenmab\an@ alkalinerpprtinmgtab in mptgbm&,ts n@oraam asifis of at
R84 of 1GOBRdnd b \Fiali 16 t&gtan&gog %qett#sélg Ffanic

or nore catalysts to prodlc
ireidd indlescrudefeed; whaminpoottutof alkal ereti, rmnd hléfalmetﬂaﬂh pretad] Gt tetal

aﬁtsg’f hlgv%' gm%agéltay fl&ersn?e%so ?‘%ﬂg I\Pe’th 9@5&’% ! dte hfee g[:l ude

havi nBhe ipesntign almn provxdewimethﬁdeﬁbro@cir@taa:h-udhllp&dd’uaecompnsmg

FRPARG o Sorloen 570 £ B G et B gBaR e e

aleﬁ:ﬁfde pﬁjdi‘let, dha&mnﬂmruwprwums a hqﬁd @Rk 25 O akbd. 601 MPa,
ﬁﬁ i‘{ﬁ 90 _A.. as determ ned ASTM Met hod D4282,
&fqdﬁéee

ving TANof ot least §. 3284 the cﬁlsileyftﬁdéﬁﬂﬁg»d?&hmt‘)f crude

RR4, A6RNNDY/Feeahtaht)os b ledst ©00002 GRRk, &rlé‘égfsoﬂe%f %e%aﬁfy@@ﬁavmg
of : ol ybdenum one or nore conpounds
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nol ybdenum cal cul ated as wei ght of nol ybdenum or

m xtures thereof; and controlling 5 contacting

condi tions such that the crude product has a.TAN of at
nost 90% of the TAN of the crude feed and the cr

PYOHIP61678s a total Ni/V/ Fe content of at rmé’FT@I@%“ﬂ?“‘m
the N I1V/Fe content of the crude feed, wherein

N 1531.58 kige d:igtﬁbﬁtmn with Dmediad p:rrauiagﬂtgbqu aé&l\i}lkﬂ I\?éll\ﬂﬁ,tag deDkgrﬂmed by
! S a ne t ho
ThSDvNahed Stk Sty e B s Mo B ROIRG P eram of
Cdathiit, BioR0/6601 g@ﬁﬂ%losa §i8ins oft Ghob@AtMEL, oA otméte ¢eRpheRs of
with one or npre cata@ésts t o produce, a total iproduct

tRelybderum, ericylatedias weighy el pelybdsaum, opBixBrss theeofcandpentrolling
p(foﬂ&la‘t‘?ﬁ doﬁ?lﬁoﬁé ALl Fhatfh EMH@ﬂ%Huc% Rasa PG o@ atllﬁést b@% of the TAN of

he crude con*pnsm e or nore al
sth¢ emdefecdans the cmidfr Progud ia actob Ny ¥/F e@n@tentcﬂf atrmﬂ%i 90% of the

Autaire LGBk e Il Uit P, QP 82 SRR by ASTM

aMeiboéDSﬂlmathANp&aas c@teamnecl by AGTM Methdd D6#4.al kal i

net al , and Line 15 ear t al alts of..
it B R R R M A
mmataaingtehnudecfeﬁchwrylsbm: OF Qe Eatal yrty to @ajduoermtotal prodoet that includes

taI fr lum,.6 of. the Peripdi.c Tabl e
SuZe b qenin 6 s birgpe Sl Sopanfia Reao 191 MPa,
tthecrE@d’ feedlt@nptaitg@ne 6f mbdertlkali Qfetal bdI8E eﬁe orafiéte Okghni@ Aids, one
or nore talsfroﬁiﬁggrm 10 of the F;’I%I!Odlc Tabl e,
dB éﬂ%'"r QnE O, E108; OrgHGAGHIs, of) raixfyresfhereof, and
GR4 sHime £64 mvu{gmecoﬁﬁédn%t Gerlghth @ cidfle fébétogﬁﬁﬁh #fdtal, and alkaline-

t hereof, wherein a nol ar ra%o of total Colum 10

rfetta metal in wetal salts pioraanac sridsaf at lgast A.0G00 1 esgra® apg #hripapt qns of the
]cgtaly%ﬁ@oﬁaﬁﬁ&ﬁé’ lh)iong of Pbfeeidl  Borh Toflickdd £BEthS F&M&fﬁue, one or

the "'crude product has a total content of a
mra rompavaldsseiicar pnmowanettls fremdjolurun6 nﬁi&lal’emtt Tabdd, or mixtures

me t & Eﬁld&fgj c‘ﬁ% o? o?etmetgfs’ ?{t{mg@c%lraﬂ 18 Bems 95}? ”]F e, G{;&{;}' thore

Ine-earth netal, 1 n net
@Dglammﬂs obarieds mione mktalsdropdGolfma d( ofithe E’emﬂwﬁﬁable ot maxtures

kal.i .al nd_.al
S0l A AR 90 oFB Rarl  BS Bede
Bél%’b&'ronﬂhm 1i0n m&htommlhag saniqeting cahditions sueh thadthefcrude product has a

o5t el e o ol o R if Biere S oG s ofa

tlﬁﬁsaPO% bﬁﬂiﬂ eént&rh af alkflCiede and d]tﬁn%&iﬁﬁrnaﬁp ﬁi»lﬁétal salts of organic

rel r.oduct | ure
5 o ropleed. Sihelin foirot o el e Bt forfmetsl i meta
@@m&mgaafc adids is%aa&teﬁmﬁ&ﬂ%wrwmetsﬁd 31y Fe per 30
gran1of crude feed, and at |east one of the catal ysts

conpr iLbedivention alsp grovide s msthed ohpreducinesrads Ripdhich cmprising:
tBRadtRk aQetide faRbift or@RE mgfe ARIRts 4P @wégstotgf 'I% {\Et %t includes

nore neétals from Colu 6 of "the r|o
heqrudegodugl Merein thmm@t;xyromm@rhqnﬂr@xm atl2§ °Crapdr. 101 MPa,

S 40 40 5 Sl 06, g R SERD

Eednh of crade foddy and @ deastivme ebthe cathigstecqmmsm (£ one at mare mfetals

t.0 O 061670 PCT/ US2004/ 042429.. Col u

i olfidn Por e PRARdE Riile, i o8 T35 SPMPUSAS Ak aredy Hiore gty from
mjumn@gﬁhmwrgddia Tuble, mnkamés: ﬂmecifpe;aﬂl(b) e Br ﬁmﬁr?éth]aﬁom

t Cr r UGE a tota Ni / VI Fe ontent o a

DGt M sRfeciofle TRP R\ pheto? EiT SHPOWIS Of Ghe die gty from
\Wolingi 10 dfithe\Pdriddie TabRNr nhifturts tieo8 Wleitla molar ratio of total
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by ASTM Met hod D5708. 5 The invention al so provides a
nmet hod of producing a crude product, conprising:
contacting a crude feed with one or nore catalysts to
produce a total product that includes the crude
SYQHEL16Bher ei n the crude product is a | i quifGTHSZIM L2
at 25 C and 0.101 MPa, the crude feed conprising one
oColumh a0 aiekﬂtd totubCalurma hetald$ nmm:lg:erﬁomn ¢o 10; gadicantrolling

aci ds, one kallne
Confriing Qe ot falthe Bpo Srofd bes Tk E@?ﬂ%ﬁ?@e&@%&w-
Cg096lef the B/ virMioB@nt dfalie Guderea, whErdBENIV B corflertt & dldetermined
cont§r}tg[ of aJoﬁ i metal, and al kaline- earth netal, in
aylgtho gani c acids of at |east 0.00001

gr ams, ThaRekehiidh ﬂﬂbq:r@hdmfxﬁeﬂl&?dfﬁ\:l-dﬂ%ﬁﬁ%fﬁﬁé pRIdA&; conprising:
a first cataqaﬂy's the first catal

avi n per gram
Fontapting a grdedeokvith onerqsm@e crtdysty 9 poodyee gwgﬂ&prodwt o dncludes
Ghe BRAE &'%&Jﬂ B}bdﬁct%afrlgﬁd E%&Lue%fs @Bl fo.101 Mpa,
one or re CO one or re netals from

Cb¢ cmdde Refbcommgn@@m onmgreﬁa@heneta! Baltsaif ong ertnegre grganic acids, one

i . _ q
S5 i el s B lleth Pl M of BB SRS e
Semtwrfdecﬁmvmgm graat ofl cemlstfedd, H®taj cantent of a]k:drmaetak amdballealine-

TRk 8 i R o et e 0Bl Rt g e g

tdatalyiSBIcom@tisingt 4 aﬁirstmaia]}@f edlistaatalyel lghing Ofer BREPOL fir@catalyst,

T Do Do atec, B ope 6o s ey o Lol 8t Pegiodic Table,
e b?ﬁbr%m?biﬁﬂfs lof &t Rl meBRGrod KFlunA% oF Mel PerioBik Alable,

i n netal ts of qrganic acids of at nost 90% of the

CBlstleted %W@l&hk%ﬂmet%?ramma‘ﬁ dbezgofeand (o)-assrand caalygh thejsprond
rlﬁfaﬂlst l§ﬁ[ntg5%é?fgra9{ &%@é(ﬁld %Qt'aﬂ'& htrleésmm,c éﬂdﬂ? of: bREG more metals

wherein content of alkali mefa | kal i ne-earth
ey Colupyg 6rafithe Pesiggic Table, q;negamoce comppu@spﬁ oggsor more.metals from

Ged1ehaTs BEfle ?)!ndad%:TMH}@ thodakd %J@E.lgl’-&%? ey OP eﬂh%t%of; and

provi des a met hod of "produci ng a crude Pro
contpelling ¢ogtactigsconditivatich thabthe cryudeprodent havi & ﬂntabcmltem of alkali

R SR ek b Bk e BB SEMEL o e ottt

icentant af qlkahi metak tanid elkaime%rthimtaﬂ nﬁ)m]:ﬁ]l.saME’ef orgﬂﬂil@acd:dsliﬂ ¢he crude
feed co r|S| [.kal i sal t

e TR et R Beral A Bt Rechn ol i stsaft pf hganic
neidals asathmﬂédh;msmmmmmam c aC| ds or m xt ures

t here .the, crude feed hav rude

f oca: the rgfiion l5H Pt oRE R mafhod oF brofin h Chmpriging:
aaﬁth&hngatcaide fkod Wi ce oS RbfeScatiys@ig ﬁ%d@ceQQbﬁﬁpr@tﬂuc@ﬂ]at includes

| east . 0. 00001 grans, and at |east one of

élaq%v%ﬁsqrgdlﬁhwhﬁ@m thefruds pradust Isedtqumw 2I5e8§t1d B-16b)Pa,

WAFRIOEed QRRrifthy BRY & mdL alkali IeRRal ot dHr Srof orbiific aclds one
Peri odi c _Tabl'e, one or nore conpounds of one.or "nore

@émr%alkqhémem‘dbmmhﬁal@s ¢ffone pemprercrgaticaciiatsir aixtures thereof, the
él@ Lﬂéeﬁth }A%-b_[g%rf cﬁﬁe A aaltotaf)c{o Eh%%f*ﬁﬁ&ﬁ n{c?aﬁ ra?ﬁfalkalme

cont contacting conditions such
Iem#umdtah cmnb sltaefmrgaicaeids yf atreast @aﬂmagtmgmﬁ&t 1463t one of the

A8 344 T o6y s o

Iﬁallmhn 6 afittle H¢rioﬂli¢cl Table, aerdr Enolﬁ@t@pomlds ofeh@dr rﬁ(&]lce h&ta&ll(ﬁ ffrom
ani ids. most . 90% o ont ent, of a] kal j
g%?’é‘i“‘, § °@ﬁ%9%ﬁ°§§|faﬁ@a @i“rﬂhﬁedrf’ét“éﬂl % it o mixhresdhespot; and
eb@allirg cdfitactingicondifiéhsGhctaRatlR e[, hoWl‘ﬁilﬁb&ve‘l?d&tS/ @4 contacting

16



10

15

20

25

30

of alkali netal, and al kaline-earth netal, in netal
salts of organic acids is as determ ned by 5 ASTM
Met hod D1318. The invention also provides a nethod of

produci ng a crude product, conprising: contacti ngp a
HUSPIE] Wi th one or nore catal ysts to pro&d@SH 4042429
total product that includes the crude product,

\Mﬁgd’ ig loﬁertllimftwlF:C Eﬂ!ﬂﬁt ?] &hdﬂpiﬁd&uct Iiasga ;E{anwn%nﬂbﬁ@lhﬁi&naﬂ @fdGlkaline-
an a cry eed havin er gram.o
SPuiefah dumets! 155 8 ORIV o Dot S0Trof e ooBiget o alkal meta,
Qnd RNt R, in Betal SME bE @1@%}1@ feilidi8 thedride)f8dds wha@in content

per ram of catal yst, at |east 001 grans Qf .one_or .
. ndl plsplitesatametsl da n@ﬁbsqhé of GFaEc sy igas deigamined by

%Smﬁ\&‘eﬂ‘f&i yads of one or nore netals from Colum 6
the Periodic Table, calculated as wei ght of netal,
or m Ehe rnersntmnmspwwdean ehethoriof prodiging & edepreduey comprising:

?&tfnlg Afude ‘i&!& élﬁla&ne o} H]%bed%a}]a?}ﬁs giso[aﬁ&ea %fé%@%liﬁéf 31apm@1udes

ing Zone 1's over cru produ
hh’cscradetmbdaict, MiheirRhe crnde protucd is aliquiimixhid a19150?&30i1d 0161 MPa,

ntent of the.crude fe
Ot e Ly o i el S R b e [ 0.00002
|gmneyahﬂ lémt aiaﬁ?ﬂwuatahds&a@ peedrira & odtalpgtoad leebtric0a gmmsiﬂ“ one or
GRSt i i G B e 0B or
hméwﬂe@ Colilien 6 bEiHe PaidATable, ¢dleilfbdas e gie bfifietaD oo thistiires
|salqngwd m.xture at 25 C and the ., . .
dieent and santrplng rentagiing copdiioRsrsueh %QICF’%E@EP“II& APaSk yejagity in a

CORL&RE z6fe Rbvéraddt!, Qld%p&u&rlﬁm::t Ris 2Q5MAIV/F@ @6htént of at most
sul fur content of at |east 0.0001 grans_of sulf and

ur,
&0% of dlaa NiGYiFe gpntem of the grude gﬁ@ﬂswla%m NY/ Frrogteat is ps %?relmed
tA@TNMe‘HGd?ﬂ 6 of the Periodic Table, one or
S

re conpoun one or nore rretalsfromCqurmGof
t he P§h¢ Mermomabb @rovisies aimethad e§ prodimingaérudepraduct, comprising:

%?%% il lalcAfe GRALAR drnl g&%8&%a{agﬁ{§% HGilet 13k %rgg‘%mg {hﬁfiﬁcludes

£ *as “an oxygen con at nost
ebeyarede prohks mthewin thberuds prdduct sad;quuhdlxtlheatc% d€and 0.101 MPa,

R rodiavind, 5 gloll o SR B B ot Barl SiptdPle o R Bitob brams
a»s o:eb@teﬁ,raml ammyomwmemom@mmm imﬂrat basttopa bf the

s det er m ned b AST D4 t| on
S POUPIRLE 9pe Bt eﬁ' 59 eﬂ%@% f‘ﬂ’.ﬁ% %Pﬂe or
@m@édxﬁpdnﬁds of 2He 660613 G‘aidtdiwﬁéln %Hﬂlﬂl é efxte Mtomcoraeiepér mixtures

nore catal ysts to produce_a tot pr oduc
itheegofichad cotpplling qoptectimiesapiitions i téf“ﬁh éfcrrr t Basga geyeen

loSnténtlol Sthékt D8 lov e oﬁﬁgeﬁ%oﬁetﬁ%@ﬂ@ chidd Odd3and thed \@ude prélfuct has

feed having amof crude feed, a total N /V/ Fe

oG PanlSRt R5701 1300t e g ZonIgRt Sk e carls febdaharein oxypen
%Ql%lﬁ R asWetePhinb @85 AS PMIALRoMEAE af sufith doffent 1288 dAErmined by

'east one of the catal ysts conmprising one or nore
AT Blethod4284.um 6 of the Periodic Table, one or 17

WO 20 | t i oo

Y0 20884 AL U ADOBAE e U, SR it

Tadihating arcrude féed vath one bemersfcatabysid tcn:pmtluce laltotalgproduct that includes
ontactin dlt uchtatIh de gduc

TR orodhe Wi B i e ol s 25 G B 0 U

tievredetfecdf hat/ing, f gﬂfh dfeade feedth ﬁ)ﬁENWERﬂz&ontenfof at least 0.00002

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

catalysts comprising one or more metals from Column 6 of the Periodic Table, one or
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product has a sul fur content of 70-130% of the sul fur
content of the crude feed, wherein 5 Ni/V/Fe content

is as determ ned by ASTM Met hod D5708, and sul fur
content is as determ ned by ASTM Met hod D4294. The

YR 8EPdAT0al so provides a method of produci ngCa/ERR¢2429
product, conprising: contacting a crude feed with one

GhorSRéBpciRHabcHe Br hﬁreﬂh&ﬂlﬂ &BmACdI@hAL opthe Mefibdit Mabile, or mixtures
i ncludes. the crude product, wherein_the cru%ﬁgrodu&i

i thergpt| AgFPBITOHing eREAcHRS Suitignysugh that thysmide 243 9
FGPEFE QoML 8 A AP ?0")@ lof 118 Ne/valk kdntent BHL RS cridd fe8d, @hd BB @rude

or nore organic acids, one or nore alkaline-earth

rmsedyict kg pisulfegicontant of 701130% of thganlfir captentof tsycrydedeads wherein

t [ WA r

SO0 o USROS i 570K A Al g o
agletetthinndbp ASTMIMethpd D43%.t s of or gani c aC| ds of at

| east 15 B d Moy 8Rg selof e BitBu SREL Bl pRbud comprising:
ccahmbt;tgtasrmm witinanean eobs catﬂ)yss th pradeted twid pmrlu@diau imoludes

6, of d| ¢ Jabl e . or nore ¢ 0 of

e sredetodih anrety B Sk aiffos X ERiEmBERE S T 040F Mpe,
Qhe dudd ﬁé@@ﬂﬂﬁﬁfn@@ﬁe oPrfi6re @KAK iRtd] bd@ of 6 dragdre B@a‘mc acids, one
condi tions such that thfe crude produyct %as a: to adl

5 Fos-Rlkalmne-gputh, metal gafts pf ong gg motq ?{&fﬂ‘%%c‘ a?ftIHIXHE?S ereqfythe

"@Gc@lfeeﬂﬂa{'iﬁg, er %’aﬁ?d’i‘cﬁ.ld@?éedsa t@fal é’&nté'ﬂ? of a1, td¥ikaline-
content of metal, and al kal i ne-earth rretal in

reektiametah in @e@lf saifp g%wg@nfamdwf Aileash @ 0BYQ] Hmarps apHl a repidue content

r [V
Cd’f Hglr@aésg I@é ue conte nt o) dtaﬁgésg Fﬁed i e%gélyﬁcg z{1!,Vr\lll%lglg te{il)lér:(gr more

amtaleﬁomé}ohamképf thaRergdic Table, ahkerimere c@amtmdmcap Or jnare

TRAEL OBl 6 8L BEBL ARt AR, bimo R dBLES LR BT

mﬁmnnmmbtﬂong&ﬁﬂﬂhatmm«mmcbhas altetel qontsui fetkah metal and
T De P AT B e R0 6 e O TRE) B Rt P alta

|ng a cru nore
mimimﬁ atkalind-edrthimietal ig tmeitd adltsiof otganie acids imethmru@hefeed the crude

RSBt e peprénties,70- 10 BEBE alapt Bosfoms bt i okt o8
gﬂﬁfﬁnﬁéofnfdhtl&mm&ﬂetalamfd&ﬂiagn@eﬁﬁﬁ?&?/xﬁl?g@%eéﬁ{saelﬁtﬁﬂgﬁgaﬁc dcids is
e debrmgnadtyons T Miehiutin o e s ey Frmabioa BY AsTM

oadirddSsmzconpri sing one or nore netals from Col um 6
of the Periodic Table, one or 30 nore conpounds of one
or e isentios alsp gravisss arstbad 6f Profiesintect Griia prodush cmpriging:

Thth G cnld@?éeﬁ% g ﬁl%fétc'éﬁlﬂs{s@&gx‘bgﬁﬁe%%ﬂaﬁﬁoduct that inludes

condi trons such at t e crude ct has
e/ owdea)r@ctmt @»ﬂwregf thacrud@mdt%%adrqmdlmlxmm 831/258C anth 0.0k MPa,

| . f d
e rilfe LIS P ort Al Hell EresBLO UG 021 But 1204 EHE of
fraaﬁl,e and @rtetrl NIT6/Fe\CoR a0 5 868(D0P0T LtdBR0a/aD k:3st 28 of the
V/ Fe cont ent d A Vet h 708
AV i ne o eSS B oy 6 AP PRESA RS i or
Mgaomﬁuﬂds o’f\Oﬁg bi 6re grlmams fiosmo Cotbath Gofited Paibdizf Table, or mixtures
r odyci a crude product ont cting a
cient 4ol Sortoalin SoRBode SRR Dete: cpd et
tNahEFe EnRatist at kvt o0va6t thelBV/Fe content of the c_:rude 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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5 the crude product, wherein the crude product is a
liquid mxture at 25 C and 0.101 MPa, the crude feed
conprising one or nore alkali netal salts of one or

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

SH0 2095/8168ne or nore organic acids, or m xtuREIUS2004/042429
thereof, the crude feed having, per gram of crude

fﬁiﬂﬂfFe @oﬂ{éiﬁ W%ﬁmﬁéd bk AVEA MethONDETUS, id @tidbcdatent is as
a total content of alkali metal, and

é‘cmnﬁ‘éb%éﬁ?w 1}11611‘811]35?917 metal salts of 10 organic
aci ds TRE iR bld pAdRdes Akt JF BRMNCIR 501‘3 & pfoBuct, compxélsmg

cat al ySt S conprises one or nore net a rom Col umm
sonippingparidsdead Witlbene or swee eatalyabrie pwmwé proflus that eludes

iy ?‘H‘Fi@’ﬂg r\%% tﬁ@ Hip R‘?’ { t if A RquRPIb@e: Gt 2579 £ad 09001 MPa,

|ng cont acting
cbhnaide hcdscmmilsmg Ioa¢ ot metecatklali enepal ealisof ooy napre otgatic acids, one

R e Bho A hia Bl bt o A mofl SN RALL BB A orede e

organi ¢ acl
oonledetd hafrmg,l ﬂeﬁgnam]{ff crogle dded, amrdunah &ﬁ mhféVém”D bomett af gt ieast

netal salt or ac [ f.eed
{508, pad 2 e e N BT ol af bttt et SR S of
tofganiéEcide 00.0001, graths, ah@atdédstishelof @@ catalyse fc&ﬂnfinéé@@le or more
ASTM Met hod D53 and

contept is. as ned

m@%ﬁ?m&%lmgpf the Engf Tb b 088 9EAP9TR E0TBBRIHS ?Fé%napr mpgg
TRdtas fr6@ICoturd 6 @m@peﬁom&& bSmBGurEethere s BRleohitolisd M
Met hod D1318. 20 The inventi on al so provi des a_met hod

sentastg senditions such that thy @udsarodusbips aitetal rgnientef slikali mepd, and
ATKALT A Earth §i5eal VWin trke 2 @ﬁtsQ:ff ofgaﬁl% abiad & af flost stof% eftﬁg&ﬁﬁen@of alkali

total product that includes the crude product

mleﬂnd afkplinecsantt angtal odustal saltsaf Preguir dcids tatthe eyudg feetl agl th_e

che Qrefldh IPBVGA el BB B8, coffhs HARRle feed,
@VI@@@OYGO@Oamt is ambtcxmu@d)by AT Metod aa53oaasd c@nan of alkali

%e%ﬂsdnd%ﬂ(g.h l Gh ?ne%(l) F%%%f @%&@l ﬁ&é inds ”é‘% m::ﬁ%% b%'é\STM

one or rmremeals rom o
Tadthel DI#8. or nore conpounds of .one or nore rret al s

fromColum 6 of the.Peri odi able, or
{ hor ooRe iaithion Bl pviden Mool ofap i e crtHe THER corpppisin:
tchﬂhctinb Q cﬁigg/@&d Fﬂ'ﬁfhdimz b7 i\ﬂ/x/aﬁg cﬁtaly@%s & ;I)M’u?c\é{arl?&abﬁﬂdlﬁ:ﬂﬂlaﬁﬁcludes
| content. o e Gr
e PO rodbih A7 B i o Rrodioy B OBt 25 7o cad B ST MPe,

mte&r&@@eéamamgtpepgrm ceildd gedf LRI NI LohteMIPaE R 606002
is as determ ned 30 ASTM Met hod Db307, and N/ V/ Fe

EEised 3 \éGQsc%té%t@f At lsast 0. ramssTancn {eas Pnexsivihg catalysigcomprises
oY §ithére TedliSPoR COUINHES oA BL AR 1%1@6&% ﬂoﬁegccﬁ‘aﬂbﬁh’&ieof one

product, conprising:. contacting a crude feed with one

@r mpsrroetela framyGatemn 6 ofthe RerdedicTably, ot mpvtees ibereefhand controlling

QAR Sonl e o o B o4 g SRV Rl s

ﬁé%d)f c’rarth/E & captan ef the crwde feedlakditie crmib atodgctitas a H1Genatent of

Ay s B ) S 85 e e et MR AR VIR RARARS ap desgrine by

GISToO Bethod 5667, and/ NV Feaoitest, is o detarnsindd &p ASTRI Blethod BIST0S.

the c def ed havi of crude feed, a total

et STHByoiog ais Piobfies £Rbmid S Rrifucia 4 e otnel cripe:

aBitading aiude Bled M4t RBE 6r B6re d&tﬂl@ﬁts ﬂiprbdiﬁ§ | t&al%@t that includes
and at_ | east one of the _cataly

%&caliq?amdécwher%m Wfl?g’f%@%faﬁé‘ﬁ'ﬂldmliﬂﬁmcﬁﬁ 85 o andd- 101 MPa,
ARLAITR e QBmbRiNgBher Hore alkali metal salts of one or more organic acids, one
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5 the Periodic Table, one or nore conpounds of one or
nore nmetals from Columm 6 of the Periodic Table, or
m xtures thereof to produce a catal yst precursor, and
formn the catalyst by heating a precursor of the

¥R H0FA4670 the presence of one or nore sul f BCT/US2004/042425
cont ai ni ng conpounds at a tenperature bel ow 400 C, and
Qﬁrﬂ%dr@ hlkirz]ln@ e@ﬂlfatn%tall baihig ofﬁﬁtmilnidr@ orgamic adids, bednixhines et and
pr oduct atota cote
R e G LB LHS B Bk 8] o ot AP ALEaPIeR o AlkaH G and alkaline-

Akt $ned, i netPSdlts Sﬁ%g@xim hh1@s STQNLeaN©.0000 Bgrkab,iand et 18dst one of the
and al Kaline-earth netal, in netal salts of organic

sraialpests; inoltpinable b combiaing A, MBRGEt With o & o metals  fogp Column 6 of

{
b B8 on Bl o

i RamednpuT@hlemrsmxiprqswea@f tpraguch @&a@bstmrmn agd Eormingdhe

iR by RNEE bR of i AR el e e ik
[ amtaunimorﬁphm@srauﬂterq@emﬁmc:bqlomﬂeﬂ &C;rand bentwllingeoptaciihgc t

o A 0 08 AL ot v

Niéth/ Eﬁn&tﬁ!m‘alwﬁf oqanﬁtacide abit nﬁhsf)mm Bf theg camant ofulkalhdnetal, and

| east on ofthec Sis o ab onbi ni n

| AGT e R fptek BpaaRts chspEiae 3 figble, brs continlg, o

tmml%tmomdm&ﬁﬂémmalom M@almmaﬂﬁ Scidb is@idRriined by
re 20 metals from Colurm 6 of the Periodic Tabl e, or

nf?‘&TMrl\é@‘tm}géf to produce a catalyst precursor; and
form nge m%nt%tﬁslo%/p%w@é aheRddE pEdABeifSh BhudS broBE& ClépRbing:

in the presence of one or nore sulfur containin

conisetingdserede feed \@ﬁp@;eairmc:@e eatal s tmpg)dgce ayigtal product that includes -
Ctﬁé‘lgﬁ@el ﬁrh&\g:t vﬁa‘&fbﬁx?ﬁals ﬂ\? Vf&ﬁgétﬁé Ph & beds dchgaqy, 1l ?/I'Pa,

pro as a tot Fe conte at nmost 90% o
tthecrly foed-eavingnpargrany bf arbds feed, d@tﬂéﬁﬂﬁF eveatast of atilgagt/(FH002 -

e e
paore gretgats fodm Coluge 6 ofdhqabmoﬁcdhblea@neloeamte @mmbmn@;rtﬁ OBE O more

ol ERPGLIEAR ol Sefodty T B miSs BpRphib drodyShpptanys
precusson) fandh ﬁﬂmﬁ@ah&@tﬂyﬂ\foy Beating the ichtalljrg prevnger in the presence of one
distri gﬁl on bet ween

C and 320 C at 1 NPa; at
o e B0 AR coRPegP i 8 e n el o SCiutlepiepTing
I'r\c/xgﬁgam@d o‘ahdm&?tsua{mﬁafihm&ab préductha ﬁdotﬁﬁ@ltfﬁ?FaE%ﬂerﬁ Qat most
a, at er an
gqog?f%fa g}{ e&P“"ﬁ‘i&fr"zﬂ&ﬂ‘}s{ 3%9615"“’%%?111 e ‘E?Flteg]:lga%determmed

RYyoskaay Melia havoent i on al so provides a crude
conposi tion having, per gramof conposition: at |east

0.01 Jhaimyertiongispravidesg Gﬂ’ét’- EPTRPQSEIPN B9Vings PRI SvBm oS grude

U081 8080 o o8BI s V) SOUPRIE B

l\hftWﬁ@d 95BGEM 2697€ atBd 0t dftspatileasoh00iagsams ofdiygtocarbonsi with a
ol R s o RO 2 WEN 550 KOMOTHA M B 1cdsPRB01 groms

wmmdgaﬁms ®vitharbdiling rangp Hiatribetiesbatweeh 820 °C amhsso °C at 0.101
%’Pa%rar% Er%%erb an OD‘STM I\é?.l‘i Eﬁ(s)s(.:i th.':ll:l)n2 6)817 grams of one or mofre 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

20 .



10

15

20

25

30

5 The invention also provides a nethod 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 cr
PYReeeP616%® condensabl e at 25 C and 0.101 l\/Pa1":E"W§2°°“"‘3“2429
crude feed a MCR content of at |east 0.001 grans per

Gésﬂi“ﬁg ?:fs d%fe&g{dﬁe% BﬁASTﬁIrbMembd D31, amhﬁi? cmlt:dﬁhmmha:t @bvyightsatio
1S. 0O al na e Yy 0 I NN I W or npre
QEMATR, camtigiions Ashlismes sowpatonat et | Sovierein Bﬁg‘s CRht f5yas

RfAnR O HP US TS MELEND45H0, A ©; A¥BhalefiesicbREnt {8 detimMbe®by
the Periodic Table, or mxtures thereof, to produce a

ot Methodr ¥ sor; and forming the catal yst by
heat i ffle fnt}'gr%tﬁ)ﬁtaﬁb gfctwa@g 8 Gl of brodhdify PEBEEREEcR loPPhsing:

or nore su ntalnlng conpounds at a tenperature
lseitasting@Gnde f@nddmtimmp b mpterpgtadyststte produes actetabiprodush Sat includes

e OudIBbab D Sy lilRe BLAEHEL AR oAHRICRDS A0 b P 16 MPa, he

e crude
\mfela daed aMM&omhmrmf afi 1sast@. 0Qlegremsperegiarh pf dt@Td\ﬂeMatahdmt least one

30, The | n_al 9 provide net hod of
of DR agS i G, SRRl 8 shirRE RuBat 3P e Rlmetly figm
(Uoﬂuiml 6 ﬁﬂﬂe ReriddicoTeble) bneBgore acimlbcmﬁﬂ:Soﬂoae pf mdnﬂz(metﬁs from
ncl udes rude

Rl §ob e it able ot el odanie AEH Gt aregppors and

Qoridirg P Batallyt ®y 20atii Hiterata®BEpracdVidRiC OB pRBéncoO bE dte or AR sulfur
0. 001 grams per gram of crude feed ag?d at_| east one

&Pnt{“HE‘géa’PaP‘iJ@{" a HEUPerauEe hslmes W L apg confrpiling ceptacipg
oiBELRRuRChS el &ﬁ@tfp%addcma@ aMOR RoftER ¥ atihosfodon om@ M’CR

wth at [east 60% of the total nunber of pores in
portentsif the caids feedpwharein MER oomient i 45 detsrraingipst AP T Mﬁh@ﬂ

gﬁsé‘oOf the nedi an pore dianeter, wherein pore size
I'stribution is as determined by ASTM Met hod D4282;
and c®h¢ ingéritionglse provides & mgtheg of pradiditamerude prpduch gempiisng:

e Syl e e E’L R L R
whii f

co Si,ti havi o er o ca;?oggm Sitio o e
GRTR I MR PO S QOGeRs FRTRRE bf ik o b Mostone
b8tk caﬁlys@hﬁ*hn@a mz@dhamihuﬁrfn witH 4 medmxap‘orel gagleter fedkatye from
R e PR RSB o2t i
iR BV ket vtk & OMBOaieticd Pord doar, Rte et
d@?rp&uﬁpwass mwﬁa\a : %%gaﬁ@@ggrﬁw cogiaghing

Qbncitithoks Whoh A& ﬂ%&fe'ﬂr&ﬁl@t 1Y a ATV MR tnhiatlo g4 38the MR BPRE crude
0.04 grans of basic nltrmg%TM as determ ned by ASTM

Keed hwkereip 3R isas dptemmipedp Adetbed P&330gue, 1as 21 WO
2005/ 3?%@%%98%&&%@%4 Q%Q&m&%gﬁ Ham#g\@rygrﬁmo osition:

Met ho and“the conposition has a
@t BostAH04 @ansrmmn,lﬁy deisminedchnaBTBdGethod/BRE5] atvenst 0. a@ﬁ

B B 5B, AT Ll 50 SR i,
deﬂaemmmywsmwwamﬁsm.mz% at | east 0.2 grans

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 residlie, as
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5 of residue, as determ ned by ASTM Met hod D5307; and

the conposition having a weight ratio of MCR content

to C5 asphaltenes content of at least 1.5, and the

CO%SIH on having a TAN of at nost 0.5, wherein TAN
S0E6%r mi ned by ASTM Met hod D664, wei ght P&/USRe§42429

is as determ ned by ASTM Met hod D4530, and wei ght of

Getcamftiea by A3TM Metted D5deT; andheempysitsaltis WEANGK ADROEEA.5, as

B RSN MOS0 mor o of (e met hoos. or

CONPOSTHk kRRBHGCARY Fbdesa@nidd %oﬂnﬁélﬁﬁﬂd Héﬁmg Oped dRinf REmposition:
t hat : %bhas not been treated in a ref

ot e & e ipLiv Bicieteamiand by 3 Metbad DYBY4: piigast 0.2 grams
Weeﬁe eﬁﬁﬂlla@gjf QSWM%O(PB% gl?cplﬂ %ﬁposﬁﬁﬁ hiR ga weight

as at Teast 0.5 grans conmponent s

p@fﬂo off MERsontsnig £s faa:@éltenetgonmmﬁa”t fes lrﬁ; amb@a eerapasition having

t
A et s BB Tand 8 o2 aflBd T R MRS DM Bl of
ti‘dCReeuB de@BmiDed by ASTHM Metund @4&3)01, ah@wplght dfdislasphglienaniyas

d trlb Cand 300 C at 0.101 MPa, a

d&efm‘rﬁ’g‘&j!’%%ﬁﬁ%?@é%on bet ween 300 C and 400 C at

0.101In M(?we entbiodirfleris) tHelnn@nﬁtﬁﬂQ&dpib\ﬁﬂésL iombinatie Wﬂ?ﬁne or

400 C 5Q C at 101 MPa as; .. per gr

apiTa et B brtiods of Guppstmgsecrgnd iAo EbyiRoraf b Be @ has

hﬁ:\/b&ﬂ n@atb@inl d REnraNBRilIRE add/ek ﬁaﬁuﬁmm@lﬂb@%ﬂxﬁ@ cémpdnents
101 MPa, 0.001 grarrs of hydrocar bons_havi

Jiiog G55 FyBBeg ABR Ve B o B (KB RES P2 Ocf el sechuy

&?gnéi{?saper Braf{lk celfda fEd k) M&&q{yﬁ%&boﬁbaﬂ b&ﬁoﬁ‘of whlch have:
oi [ing range dlstrlbutlon bet ween 200 C

G‘ bodlingvrnge d@ﬁmog pelaw 10§7C WH}QicMP% @rb@llwsmsg dﬁtﬁbutmn
bcf&hrlréeﬂ 906 "’lf‘&‘?d 23103@5& Bybi Bﬁa ﬂélfiﬂ $0%eln 2?60 °C and

001 grans rocar ons aV|n
@@p |°c rago ﬂ@\hlgié’a,oh tmslmgtramgedmtanm 460300 °Cnd 480 asa 301 -

el i A o T s s S
tper gram(off ):rddaﬁeednat laastt §.6801 grlonnk Dﬂg(ldp)l:(u;mlrbbnsf/i;a:mg al bﬁ}dt:ﬁ éﬂ@@
o g0 o B TP 03F3 ol magnd s AL o

paige gistributibn between F0OSd;and 200 ‘t(bﬁtm’ 104 @4Pz5 010D L pramsjof hitascarbons

t | east..0. 0001 s Qqr 0
g B BoilR (st SR Ron beried 2001 Gt g 654 by LpEFRg 001 grams
m@eéaﬂgmaﬂmgﬁg £boiliy ﬁ@g%dilsftﬂﬂmﬁg})etfh%&a 1Y) mm 400°@ at 0.101
rans esi due_per gram of_ crude, fee .conpri ses
34%@?#0 b e@wamﬁ P%@drﬂfgﬁbs%ﬂah%@%% ofling g8 dEPIbHB?Ig‘PetWCEH 400 °C
ahé 850 °"RL02101 9P ; %) Bhs PNENQIF al 480! 43D, A6k Bhsa ranéyf?om 0.3
or nmore al kaline-earth netal salts of one or mor

ét? a%r%‘bmal@q .5 9r5; () hasap dnitial fheiliag point oft leag 3PP °G efso Kl MPa;
PSS rﬂdk@lcvéﬁhﬁlm%d%n, QLPRRaEle RHLAL of Bkl Ni/v/Fe

b®oo
r| ses at [east one arseni c Saﬁs“E P an organic
@@1@ gamzﬁ cpdr feeds)emeri®s pafiorl(Bdaoaylcasp@ OB gramsser S grams of

SRR oAt ol ecl@ s e o R BF RO b rom ofare fec

Qk) ipeoest ldastdok grams of msmgp fteo gtaheoficrude fidgeidofn) compriges orypgdn

B Rinipl PO Eb TR e RER R H PSR IEE o6 P QRS scids,
eAD Otkhofe Alkalind-tuethiniet Bilis o 0fd GiandRé Oighie Scidd, Br mixtures thereof;

nbi nati on with qn
%c% compralses at least one ZIan saﬁ of an orgamc acid; and/or (p} comprises at least one

arsenic salt of an organic acid.
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5 nore of the methods or conpositions according to the

i nvention, a nethod of contacting a crude feed with

one or nore catalysts to produce a total product that

i ncl udes the crude product in which the crude fe
IHRY209E0pr oduct both have a C5 asphalt enes ESW@H?’(’“"”
and a MCR content, and: (a) a sumof a crude feed C5
asphalmh mmesernhndixﬁﬁﬁs, &mdnmﬁdealﬁcelﬁdw&mn watbiration with Soe or

a su f a,crude product C5 hal t enes, cont da
PO aY B stier RSP SHGH SRmg e SRRt R er et
CobidnableiyTebEng ﬁiﬁhﬂ@ ah@ dosiptuldd Rade volatilexha napRGk 89 % crude.
of S; and/%ﬁl&ﬁ% Qont actl ng coHdl fions, are

cont r & FoTeF 19\')@?‘-6‘?& $o-prpgdesy npombiatipn,pith pge or
Ghork Bethe hié%d@é%ﬁiosﬁ@nsaac@d:ﬁé hak hﬁ@ﬁﬁ)ﬁcé’ﬁ%ﬁﬁﬁ oPéontactmg a

the crude product is in a rangé from1.
crugerfeedvith ongpr giorecaalistid peadies a @Wépmﬁmé ﬁhﬁt mludesgbe crude

| H:fn‘iﬁﬂcfjlﬁ%vhldhr{hé: Ol R L eridel (gﬁ@?bo% have3 d‘%v@mpén& p,(ﬁltent and

or COﬁ'pOSItI ons acc ng to the 1'n
mMEBg@ntesto@ndc € aispm ofh e faad Ci ys@hdws contentandicsude (faa)d MCR

RoERiSs, dtin 5%3{"9‘%3’2?‘%@5 2 sl 03 et b} ctla@ Bloduct MCR

rocarbons;
tchntertas$ S°, hnd cometientvaditiorsdre cortloted suek tiat Snis at most 99% of S;

Bk s o lai e b SobroRi G e o MR
mahihm:d)f tfe cﬂﬂhtpﬁﬂiubﬂ”tg adls afthaliendslcoritede 6f the EMdOPRdaYt isTRE Range

L%Eq% 1%3 yce a total product that includes the
t

rein the crude feed is contacted in a

c o Nt agd doR@ cAMOGinteRf] the SnveRtioRalse YrdieE, ih QomBinattinl Wil or
faciljiy. In_sone enbodi nents, the jnvention. al so

ﬁ?%w%té%meﬁhﬁdwﬁemﬁam% aggording iedheyipventign.c hyriragersoutce, in
RELNOEShyIkogeR SRAE i (ﬁﬁéasélﬁ‘s‘ %ﬁmgogw ghdl &) lnMBAL. '(gn Vﬁh@

net hod that. conpri ses contacting a crude: féee

Gprogarbaps; () ingst gasy andior, (ﬂ mig@restheseofice of a gas and/ or
a hydr0ggR ARbdiafnRANe ﬁﬁ@ﬁtfoﬂlalsb gﬂ)@g iR €4hBfation with one or

conditions such that: arat | a gaseous
meee ofgbhmetibodsca cpmposmpng amr_dnfgete dhe igventiom, armaetigel dficontacting a

ESBER 0% 51045 541 B3 SR B
pradectofheteirethe atudt festl g5 contabipd tnheecontabibny e that oﬂfor ﬂﬁlbled to an

take is controlled by varying a parti al
%?fg{c?g‘%‘f%‘é“‘@? 30 the hydrogen source; (c) the rate of

hydr obhesome pinbbdimiests She igwérhﬁh alsb providds] én ﬁlfrﬁlﬁﬁ&tbn hﬂt;ii one or
an 0. ut t Qgen . u aels ess
okt i Bpipghiopt e roed e YRS etiod g Comprises
sothstiagh takle A $4th$09 af Dbl QA NSE HEBE plte'é'@x(:@bﬂéjghs BES a
ggﬁ the total, prod during contact;
REE0 SEUIPE I capﬁﬂi}ae Ef&éﬂ“r%ﬁ)‘i%ﬁ’éw{‘%suf’hﬂ’at @ ﬁg@tlff ¢f@rgaseous
by Bt thd\@hiPheedld @d z?raHEé ﬁén?l SQE‘OOtnBﬁnAT l‘,%lé’ E‘%%ﬂsi 05 gaseous

source per cubic neter of crud wﬁé
Birogon30usy mfmem@pth¢mgwgd ont 9r Ispmc)éthe catalysts;

}_’lb? lﬂ%%bfe&’te@faxe%@e?@%&%n h%}gkﬁgtg&n?r%sﬁ% %%’a{gﬁﬁg 5??@51 a{Jresgu:E: of
ﬁva#wdr’agenppews,dpbth@ fate ofehygragerauptike is wule thay the ogde podut has
'l"ziNCo(f @Js% 91'511 6% blg lﬂ[{e ﬂ}gr %grp&[?&elz n%%s msor n{ tg@g gen uptake

nper at ure Ina-ra rom
thBQMllcbaudecsubsltaptlslgmm seﬁra:tmnﬂ)ytvmén fhb engaseeﬂﬁﬁﬂ e tdtdl @roduct

crl]l}/nqlrg%gfftgct S@ﬂh% %ele&eci fate bf Ii'n?&%geenfurp?aﬂ isina range ﬁ'om 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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5 and total pressure of the gas and/or the hydrogen
source is in a range from1l.0-20 MPa; (h) a flow of

the gas and/or the hydrogen source is in a direction
that is counter to a flow of the crude feed; &hﬁ t he
HQ2WSAISWUCct has a H C of 70-130% of a H C SCT{LFa04/042429
crude feed; (j) hydrogen uptake by the crude feed is

aloufl) Shacs Oelaﬂey ofigat ﬁnda)rrﬂaermcfgre@ Boutce iSA ledst 1159 at least 15 b, or

nor mal _ cubi neters of h rogen per. cuhi c neter .of

R 3R 0.0 RS et b U Ao e AroReh g S controlld
Niv¥k C6nt&RbAB) a &dntatin e&ﬁﬁfe is3h a FRBE frOMB0-300 °f a total liquid
nmost 10% of 'the N /V/Fe content of the crude fe d

(hoprly space velaityf sl gas apdier the Bysiregsn SeuseR 18 i 2 SheeHom a0 b,

Ao Rt bt 13 B Sbtc e 15AYRBMNoufYe 1 % 58eHFond £8H0 MPa; ()
90flaw 08the gast dnd/ov/Be h&émgmom ig ina direetioaidhat éscapuntentp atfloav of
t of 0

G S50 LR8E i Blacbrb Rt B 1RV 90k s0Rlor d B 3O Bhusc feca: )
t hydrogen dgtalerbydbe trufafed 5 aamost>8jbgtaah’onmmtrmge fmﬁn rofor 1-50

90% at % t

gtal 3 Rt o fdfas BenswBis Alertof SRTR 50 B4R e PRRGot has a
cumaﬁH I/U/Fedtustentiod at Bodt GD%L at@aust §0%, opht bt 06 ofﬂ&iNiW/Fc content

TS G bl a8 ok Bl e

tﬁmp@a&ﬁmftﬁe‘ craaé<iaéd (B8 lerude Bﬂ)d@ét lhad 4 V&Rt maﬂso% ot
n netal sal fggnlc acids in the crude fe

I(??;l 19%pofifhg H@Omvnﬁenbo & feruder fgedy () s iy m%acblaﬁaﬁ@ﬂdq%oment
aaf 76Q 3b%%’§ bo-l 16% of the réﬁkﬁe%ﬁkéﬁ o@m@ﬂ% féba,S(oﬁlth\é'c?&e%&J&ﬁct has

C of at nbst 90% at npbst 50% or ~at nost
cﬂﬂ m«ﬁaemmate@isqf mesi?0%. iemest 78%. plaaest 80734 nesE0%.9r at m@st 10%

-gr avi ty g’?&éﬁﬁe cr ué(aJI‘{cg“‘#(Feiigc]j e}% e%ﬁﬁﬁﬂa% glt/Btglfof"imnﬁﬁ"alk‘"h

pneseluatd ahgdingreartianetalf ingnetahsalts (D%amatacmgf at 5Oy S04, at most -
% 0
{%S/t oi')’ Qc oS 1 0 }'Tgf ﬁm %Qré%nt ¥ alﬁ!ih ﬁrlgtgf ?ﬂtg %ﬁ%ﬁ’% G&Hfmetgﬁén 1%3ta1 salts

or 1n arange
xf (bﬂgahm a&dﬁm thﬂs crﬁdé)&ed dq)h B-val@2Sof the sodefeadyidodngenmtaeting, is at -

58 ) SRR S BT SR h R s

tdu okt RN thevis@sitedfiibelcriiefeeCa3PIRICCLS) the efilda ptddn@ has an API

crude f Lth o or .nore catalysts controlli
e ot T e REr e ot 5 St S it has o
OXAN 6atGRY3t S0, 8 BroSITUPE) e velSst B4R i3t 2((/@)or at 6N 1 6%} ofdthe
sel ect ed organi c oxygen conpounds is reduced. such that

TN of Giaerg? Bat ereris agmmes Aggah0I o Bnt Bhto G, oap. O b
90% offy, §dake RBHERENFEOME Silenttn 3G r&VidkE Sin t68Binatdd) witt one or

| east _one conpound "of the organic oxygen contai ni ng

durrp elihe ethorpon compositionstegtording 1o ths ingentignironsthedthalciomprises
0

SBitaing o AHe SN BORYY AndTath B2 o Ao BURing cppitions o

aédvae & qotient pf orgame dxygel dontaing espoundssn @\dnrqho(m d corftertt o

%&P& &t a?)?y%en ¢om géo%m&] ig gedﬁg g%g%ﬂg%t )}‘.l?/ (g“RfEé e %].1(:? %]zg)an Q¥ygen
Mnt\éﬂ oF @ﬂﬁésﬁ) 60% & tHeGk Y #4B200k4 A 228 de |fﬁ$¢b) atieast one compound

ound. of the organic o n.containin
S T s Sy e camlo iy oS Sorheiset s el B P BT acid:
t(Eeut MHaktdhe EMFVILS 66the BiZakit oiaggeﬁ coRifing cohpyindPednipiisdstan

0 Peri odi ¢ Tabl e; éi crude product has a
ébﬁl‘ &ntal alt of grearbaxylis.agids )&Uﬁ‘t‘séf”?ﬁ g peyngafithe organic oxygen
CoRRRINBASMBSurAL cdirisePAARIné-BAHCARAIRATK ofd carboxylic acid; (e) at
non- car boxyl i ¢ cont ai ni ng organic
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'pr oguc

5 conmpounds in the crude feed; and/or (g) at |east one
of the oxygen containing conpounds in the crude feed
ori gi nates from naphtheni c acid or non-carboxylic
cont ai ni ng organi ¢ oxygen conpounds. In sone
SHDHYMPMEFOS, the invention al so provides, inPCT/US2004/042429
conbi nation with one or nore of the nmethods or

QeLPeE cbin@ﬂ&d&ﬁ’ﬂiydigsﬂﬂ: &g géh@ntaiSnNEdnGounds cdBipHad atrﬁbiil salt of
conprises ,10 cont ctln a crude feed with gpgﬁgi

oy Elicsacid, Wigreirthe matal omprises ARg of e petals Frmclugn 1 of the
Wehﬁmé‘tl"aﬂﬂga@)tth@&ﬁd@ﬁroaﬁb?hﬁaat Rhsat oF n%h-cﬁb&k%tconta:lmng organic
tenperature foll contacting at_a second

tcempewais af &, m@h%p% néfhe mtﬁ"épf B lig emmtainipg organic
%89@5&11 ﬁfjtth§ glglﬁe f’egﬁuan%?@hf féhst smm&a enéo%%ﬁg@édﬁﬁp%unds

I ower t second ntactin
tie theerwde diced, originptes fremmapithenid apadion onearbozyicedniainitg organic
Q%9%%QS first hydrogen uptake condition and then
sec 5 hydrogen uptake condition, and the
t enpe masamee:ndfodhﬂmtsf the sitveniixinedtse prmridbst in@gombmatidn Witlasie or

3%?{8 % t:hg Yﬂ\ﬁﬁféglgrilﬂﬂtglgg?ﬁ STiSack éﬁé g) tﬁ% Blﬁl S ¥ ogﬁ?(ﬁ&gf comprises

lcomating @L&:nflfe féddewithodndloy fofe @talwtsfih Whicht @me cRidd f@d is contacted
enperature, and

fal | onwed ontactin second
VHth aéémft&es Pﬁ@e egploists %&}ém&?fé e‘ﬁw& by semagtingat  preond

fedrhSdratw@ O A% doR ol RBAIBDAY e b&u%tled'@@ﬁ théP@le Grst S¥MActing
than the second contacting tenperature;

figrepesaers igp deapts30grlewen thap the pacaryl einctieg ﬁemgt)era@@ (b) the crude

r t
TS CRRR3 BRI O D 0 Dot
thpidrogen cewrflitiony andkibe temperagte of the Hrst uptake conditieneis at least 30

SeIRE R iy CafRERe ¢f e kOMAPHRE olifithe &) BATAE Bl i
tchmamdjdﬁh ftderdt euedf tﬁm@afallnyststat mﬁtsfaire]yﬁram fluf:i?mﬂ by contacting at a
e o Eohup @R WIELS . dollfoltiherhe iy

conta@ing eentperaurd iscd rttoa‘CZDOr‘f@ lmfvertﬂm thesetoral coﬂfabllﬁhg temperature; (d)

%duct and the igcond @ cl;_orms a.cru %
S‘P’ QBT 828 BRTOHAE? SYHng Cﬁ& b}‘ 8%F&gah’a?§3%ef e N
rmshct&@ Ond aife dohﬁc%Noﬁcﬂmbﬁk%rd: dlsd ¢ontrollddustleh MRBIShde foad

t d t acked. bed t _
SRS | RS aipRriR of e mcrth ArdRasit: (udos O PeattEgd Witha
(ﬁlrat ahd\@ecldUARIsE 8l échtacERGRRS &ddweédwmﬂnh@ﬂ@t éata@mforms an

cat al yst subse uent to _contact with the one or
gy procug, wp vheeeimihe s Cae produgt desd JANCofsbmest 90% of
YiRnAAl uhe 2hak vl Al @oﬁtgamg o8 idiga drids 8@9&&%&& Bl s¥dohl

an additional catalyst In presence dr ogen
sealystdomsmseeisenduc m;bwhmn thm crpetprasiuciham adi IAinf at most 90%

Gt lTBAS of tﬁé‘ﬁ: %}/&[19 rfgrrr[eﬂtu?a L’I:gc d bed

alct QT BSHALEL T
range from1l nor cdb el er & per cubic ne
oéactor,lihﬂ&oﬁemt;g ig nerfdngndd mgearcbulhtlgg het maaat; (Lthe mgldt ﬁaed is

d t
SR AP o oo e Bt BB ARGl e g catayss
I(ﬁ and oran2o of/’& é’zﬁﬂﬁdt@ﬁ herafhdR(mT £4ti749 Qdd B4 2did® feed &F dohfatted with

dro e d the contactin
o Ao LA B na N eieB s oL Bp st s sspaienp Gqptagt with the
wmdﬁﬂscamyst rﬂk)ﬁhydtd’g&?islg@ﬁbrﬁt&ﬁét al r6te GOARLE frd 1100GotthAl\Bubic

of the cru e feed and | ow of .the generated

HAPERFORFE Rubig mpter vf@nedelfaeéi fl b@@?@n ésenerated durije; the epntacting, the

YRS (el 19 Satdby with afhddiidnal talsERREL }Iﬁ hée @Q%as and at least a
subsequently with an additional catalyst at asecond

t enper at ur e,

Pr"'
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5 and the contacting conditions are controlled such

that the first tenperature is at |least 30 C | ower

than the second tenperature; (n) hydrogen gas is
generated during contacting, the crude feed s
MMUEPEEOW t h an additional catal yst, and tR&T/US2004/042429
contacting conditions are controlled such that the

aglidd ¢Rd e%ataehmsjam g@t aiae@e adntdcﬁa§ torditidas hre @Eo @bnttded such

generated hydr ogen; (o) the crude fee

stigtgeltfrenh ?g@dﬁ@w@'@aﬂ%% isgounigiortheAew of the airulyg feedpnda
18R oBRE 9 %}ﬁaﬁr@%o%w r(ﬁ thaRehdk @&dqwﬁl&e{eu RGthGAAAdihR Bstatyst

are contr t'h a t he second tg{;'erature i s at
| 2 adirst i@apegature and pibscquersly s agditionad crilystit B &aeond teaperature,

Sl RIS Al B0 SRSl g0
rietvhntjmt ﬂnasecomdmmpsmmre Corydoeemgas as gemmd@dfdmng wntahtmg, the
cd—%%g%?drm ctlrggcg%f‘%ﬁﬁ?%f’adgmam cgtalgﬁtrg%g t%nhgon%a% u‘ril%g dltlofcis %‘e

adontrblied, such thitcths acﬁl[ﬂomda:aalyempnﬂcs fitiléeatd pbmm(dvfdbe generated

I r,coni um e oXi d or m er e
2 ABUBE ) B PRI i Sty ctuafTed pith 5 ad ipna Cetayst a
SR terht Ser&&feQﬂﬂ thd Echtai:iﬂtig dondifosk dreltdt@lled AP HiabBS s@and
addi ti ona st that has been heat treated at a

ttéﬁﬁﬁf“ﬁ’fﬁdfglﬁqﬁb %00 C prior to sulfiuization; (d) a

life o some éﬁbc‘dﬁﬁeﬁts,ﬁﬁ%@ﬁh&ﬂﬁsdﬁﬁ&ﬂhéﬁsﬁ%oﬁuﬁﬁoﬂ WA bne or
0.5 year, and/or (e) | east one of the catalysts is

| morg of thg mqﬂ;@éa owalpeﬁlnsnsmpmr@ag torthe inventiongemethadjthay gpmprises

ﬁgg?a% ﬂ{&fedr B e ak @L%&ﬁ!@;h%%amfsﬂsasuppmd
1 on Wlt one or nore o nmet noads . o
mwb@smm@pm eomefirises atlmnmh,elhcn,\ﬁelrmrabnmna titamivmo kil at

at a y S t% s§‘d" Crggb%lg%&k] %glﬁi g’ Og e ca OFMJB i‘th@ 9:3319& id Plubported
alpiio tnddhcmbpiny s tporans 0t -notiod Srthesoatpyisds sanditral caalys

SLHER %gsr lge%g hgaqiir%atgctc’ gt anm ﬁm K ‘% e 4085 %9 %ﬁé)é@}qﬁgtﬂn, H% 2 life of-.

ses on rom

. Belelaﬂ@neofﬁaébaalyms at kaast wrwmeanmqm leaft oanef the camlygs is in a

s, fr nms Oof the Periodic Table, or
ﬁ’%??g?de%”?%%‘a#h ?'B‘f B4, per gramof catalyst, at
| east IszdﬁSKEhﬁ@)ﬂﬁﬁEﬂts {he Qﬁ?eﬁhdﬂm-p@o\ﬁdesglhaﬂﬁbm@ﬁonfﬁmne or

0. 001! glg%arrs of . one or .more netals from Col urms
5007p O he FieEoBe T SomPEsitions Beeording o the InyEten AAFBRH Bt comprises

QRBSafing e TBddAith drle @FmbR) damsetSSatléaspctnetohﬁw Remiyads &
30 Table, or m xtures thereof: %ses one or
S‘t‘m‘é‘

FEpROTtE catalystoF & hylanetal patalgst and @‘F alys prbuigmetsl
QA vt gdj‘%lﬁ %W%r@ﬁefgg%&ﬁ Cgﬁﬁﬁﬁs §RHak ﬁlefPfﬂ%ﬁlc Table, one

Col um of the Periodic Ta or m xtures
toR g1080fOmpeY dsed e e m@l@om@pbmmﬁdﬁ@f thea’mi@bc Uablg or

T f

Sikthoes Herdolo o, i iy BS80S iR BB gl 0.6
Badmhsp o1 em BI04 ‘Wr3egarhhet encfar n(ceé mbials, fropeColgmas$-a0 of the Periodic

lyst, fromQ.0001-.0.6 26 WO 5/061670: o
Pk P 3155 o PG P i o5 e BRSO PGS 810 of e Peiodic
Mable, cifeiuahnsesft]mmf@)d@mp?s%-ohe obihoieligetle frvmaiotumnkado] (Bof the

ne ar re conpounds of .one or nore nmetals from

ESriesi TEI, £€ BF BoR SoPRRIngRIPonS pEEOES mejpls ﬁaos&éﬂlegns 6-10 of the
tPBﬁdei@fl"ablé fo RS iheRst; m)%oﬂ[mﬁ@ bfe SFRhGH: Sefal AOLTCLIMATRS 7-10

6 of the Periodic Tabl'e; one or nore conmpounds of

@ﬁ the eriodic Eableyoae or merg ﬁwnm@ﬁmf ®egr gpreymgials from Columns 7-10
of the Periodic Table, or mixtures thereof; (€) has, per gram of catalyst, from 0.0001-0.6
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5 Periodic Table, or mxtures thereof; (g) conprises
one or nore netals fromColum 5 of the Periodic
Tabl e, one or nore conpounds of one or nore netals
fromColum 5 of the Periodic Table, or m xtures

P¥R20¥P61670n) has, per gram of catalyst, at | &&IfUS2004/042429
0. 0001 grans, from 0.0001-0.6 grans, 0.001-0.3 grans,

Ograii50100.4010. 3 pEam saif: dhe@inﬁreﬁﬁet@lﬁ ol OFHmng 1B 10 6f thePérodic
ITn;;gﬂltbilelsfromCqunn t he Peri odj

T e, O 0 .
Bt 5 00 SO POUBR SXme A e petals oA L9 B Beriodic
Ofabld) 6r MBthireskhered £ o) CompHisesTdnelod hfdve BB Feohi célhﬁms 5-5 of the

corrprlses one or nore nmetals from Columm_6 of th

Pesricgigi lablraphesr mewecamponaisof eBmproner ets %we CoPacg e of the
NeLidhie ThbR rﬁr%&ﬂﬂ@% tﬁer&i‘f (‘gﬁ@o niptistLoHe Or AR rﬁeta@ %rom Column 5 of

1
m xt ur es thereo eI?gramo caayst ?rom
cheBeriadi Tablss anssor rmore eqnnpusd&yfm or POBOELLYS ﬁo@r%nn 5 of the

Q’e%)ﬁlg 198 g&r?ﬁtl% tt).?é?é'b‘? } ha{goﬁeggf}g} & c%tajgI lg%# HB5015 grams,

e Periodic one
oromy 8080 1n@ 6 grams, ﬁﬁﬁl-ﬁélgmms G 0@5 Otlfgarﬁle i @.81-0.08 znss, ofoone or

%&% H{?o 8 ﬁghei ?gﬂj % l?? th%,g - | aﬁ‘eior%éoa%@%ﬁpoﬁ?s eor‘sone Or more
cmc‘qﬂs) ﬁnmchdﬁmm ﬁeftharPeﬁaheTﬁm:t ak miftiesmherb) (i) cdfiprixes brecor

S B D P R Ao e B e o o

gnaﬂsﬁefn Cditin 610 He Peridtié Patfe, bF ARtuePihuRbT,; @@hﬁf pérfgeam of

R s sB:o ERamg adTufs GRERALRE brmac. -0 F s o

in¥ b6 hdgs ok Ccflﬁﬁln 6 QNE PEAS 1Y PAAL oHEbr RAE cOpoiBE 6F one
conpounds, of vanadi um_ or mi xtures thereof; (n)

B HOFS Befals fiopkeplums feof e Reppdic Tallayns aristyres therqogik) comprises
Bn¥ bHhe® hdifs ﬁ'@:fn C&lﬁ'}m SQOPhE ?ﬁ'ﬁ)d&opaﬁlet oneod}%zcﬂg cStHfcunds of one

conmpounds of cobalt, or m xtures thereof

s mere welals fioryGolomart o6 the PoriodinTsle onpiriwdsthefeof; () has, per

TR, i EH S0 O Sl o

doduren bF of th@Pgrt;dmIabie, omecor aroraroameponndsydfdeaommore metals from
Xt

SO 09T B o UGSl SRS i, e o

Mot cmm;mundmfe/aﬁadim(l,sn) ntietsres thereofy sreomiprisa tnikyls bne dr o

0,.001- £t , t
ERBAE HRED b Fpbrcs HEREH Eieopiises ool Paccsd e Sgppounds of
REobat, O xes th&%iﬁei) itaprieOinolyb@enuile bheasd ingord adth d]ftmﬁﬂlﬁof

PG o R B0 (i PPLRE) P o 0108 g o

fﬁ%hﬁb 06590.1 BRfsQIFURBl ySiehEh Sdne iof mbfedfid1Fbdefum: co&Eaunds or mixtures
nprises aqne or nore el ements from Col urm 1 he

ﬂﬂéﬁr@édr)ccorpasﬁeé hungsfen.gne goperecompennds of pgsteaner Wrtbﬁl‘%f
ehane B&Sgr&ﬁ %Fea&‘ﬁsréﬂ,%nlﬁ 001-05 Reankedt %s?ancé&l £ mdd tupgsien

m xt ures t her eof V as per gram at al yst om
Gompmds, Or wtgneaﬁsreg (1) eereprises onsroz mokemetals Srofy @piumn 6 of the

FelidivT fon{e B?m%’?er rh&gﬁ ﬁ'Plytk%)lhEmn ?(?%f nt?%%%{c}ﬁ; %le, \érl}erem the

Corrpoun%z 6] or nore e
wolﬁz G0/ @ Mﬁﬂm HSR0D4hOAA4RA 6 nodial tidrieorfPd o @;C{Iu):compnses
one

TP e ik PP e o
@n? orlhme alenmgl/s lﬁoﬁz Colgan i ofthe Bérﬁ{d&:o'fdngbMXlﬁ;Q?s ttﬁﬁac:ﬂ @9 has,
RRA A vy S P00l eirns 8 oussvanh e A0S Cotren 15

ofMte Pedicdic DdbS) o MhéHe SempolnENsTong 3f e oWntehis®deh Oblumn 15
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5 nore of the methods or conpositions according to the
invention, a nethod of formng a catalyst conprising
conmbi ning a support with one or nore netals to forma
ort/metal mxture, wherein the support conprise
tvﬁg W5/816%i na, and heat treating the theta aIPl‘}?fl:f'ﬁ&"“‘“‘"“2“29
support/netal mxture at a tenperature of at |east 400
Gftlﬁrl’fénédié Thiste, ot ﬁﬁmxres ﬂwmof (&) phosphdrisy bmegortvhee compounds of

t/ netal t to f {.
SRblRGoR G eiSs Setior (5 Has gt B 0y P TAua S it P Sy
hedlyst ARRdri(¥thas bt 1gisHe, 5qranis dfeigResladiia @edramtof batalgtt. 800
C, 'and/or (c) .sulfurizing.the cata

enbod Irsemesmbodisents, g invntion ‘%ﬁyd‘é@"mpﬂa“m with one or
%%}be‘tﬁé hiefholtd 5%0%8519&5 a&?ﬁ(ﬁné’fo thRivemioh 0tiHie®bd of forming a

ositions according to the rnvention, a nethod that
sl comprising mlablmneg SEPROFIUIE! G o8 MAFe TRCtala &0 form ggppport/metal

ﬁl&é’ Srein e %ﬁﬂ:&:ﬁ&' is8PthEta uﬁﬁna‘i'aﬁﬂ heaPiddiap tRftheéd alumina
one 0 e alysts has, "(a) a_nedian pore

dulmmimertaloﬂucalte ¢teagnp@m of atledst40 °Ch andafurther comprisipe: (2)
180, A | ea )
somnaing Yot PRoyeRn Ry td 16 finipellt A3t bast
90y cbBinidg thiGilvifa By hebP eatidf al«ﬁ;mx%a@amemhui gbatdent 300 °C;
23%5&? - .or . 60-300 A, (b) at |east 60% of the total

BYC) g EL9tAYSh pore dianeter within 45 A, 35

A, or hfﬁ)nﬂs, ﬁnﬂfodintagic:)sﬂ’%g hmmﬂmrmoqmamﬁsan combinaﬁblﬂmtlf AT
area of at ast eas
s oF b erof o AP sytG e Gventignt maaes gy comprises

bnth@ B3 la cARMS 663/ With SHe oahmlrmﬂystsZ&Gnmﬁi e p@(ﬁ dize ﬂlsfrﬂ)).ltlﬁl of at
total valume of all of the pores of at |eas

U e o theleaiaTEts D25 (D pEsiin Pate dlasaies O ALIeRED & aidpast O A, at
eRptsoR, 4 98400 Al 2t 1&@{@0%@13%@0@ A, atiofe 2IVANK hﬁBt 500 A, or

al so provides, In conbinati

o mods fom %dﬁﬁ&sllﬂﬂ"éﬁ%«&ab%@o}@%gzm@s? Ao §0:58Ik174-508 ror

TRRLIAK; ﬁ}a‘ﬁ leﬁﬁ%% toaPn Qﬁydr&@ha@e &%&f? QiahfReH witkinss A,

one or re Suppor cat a yS he sup Ort
(3)A, (DDW-I'!NZ\L sfidhe miedipn pta‘e disimietet;ds) agqurﬂam Qfm‘, least 60 m / g, at least

f%ﬂ:(n?m lﬁ, %ﬁ]es%sﬁ i&?mzfé 'a& i: l%nxno fﬂ(feastr‘l?@) as?%(']djrﬁ?’/ﬁna at least

ereof: or zeol it npri ses
2020 edi tgaarami'l(d)“a il Vduma bfufl ofahe Horgs dfa’sl,easp 83 cg?@mtdeast 0.4

upport e 30 f gamma al um na; (d) has,.
EPP H%’ﬁ%? ﬁls%poﬁrafgaggpé}cg’a& 0.3 grams or at | east
0 59 Ema&nuoﬁmi@tsathu thveation aam)pr@mdqs;msmbﬁﬁ)ucaﬂ wpikteone or

al um pa, al um na, delt a theta

GROtPLB RO PSP RgnsRer et o B Bo it HGod Pal Bimprises
abohdinglaWniddFedabittOsrRBr foreSsuppistetl cathlysts, 9 Which the support: (2)
enbodi ments, the invention also provides,, in:

COmBTiFea RiugHNansiliRe. Siisa-slumingpitgnigm axils, HECRYROXe, magnesium

CRIHROS rhik RS tRG ST &w&g zdofitd (U5 chmM@sel gﬁﬂna Al e elta
catalyst that: (a) asa&are size distribution with

alymigi; 4¢) hesper ﬂmﬁﬁ@pow at Jpest| Ochgrame of grmmaplusigaTA) kassper
z%arx\gf %88&4 QPR 8. 3%4—@%@ R4 9%%4%35 %‘ tﬁéﬁﬁ)ﬁlﬂfhfna -(Q@omprises

ofprisi ng um na, e vanadi um
wéphalaymnd; gamma plwmanzs delta aludiisg, rthewtlmnmawrmxmrqtb@ﬁ@fh(f) has at

por e di arret ea ) conprises one or
FBsE? o? apﬁgﬁﬁz%qalynﬁér 81% A‘fq]l)éﬁPer i odi ¢ Tabl e, one

or no ﬂlesmmﬂﬁﬁen@t the heventionrabso@rovides,ah sothbinaiodobitinone 6r
ﬁg%rte gg i oﬂ% N cE%%loselﬁon%raccTra%gu oGhe 1tmt}eenrt1%g,fa vaan leq a ()j(gt that:

(2) has a pore s1ze distribution with a median pore diameter of at least 60 A; (b) comprises
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5 of catalyst, at least 0.001 grams of: one or nore
netals from Colum 6 of the Periodic Table, :bne or
nore conpounds of one or nore nmetals from Col'urm 6 of
the Periodic Table, or mxtures thereof. In
KDY PHEYs, the i nvention al so provides, i nPCT’USM"‘"‘m"”
conbi nation with one or nore of the nethods or

CO4TpPSH, &hecmp oax:ma{p@lming thietn dlitRink, nme el vafiadivim €4tblglet has a pore size

oduct that has: a T st. 0.1, from
oﬂ[l%‘autwa Wit frd?m @%m%faf Y. a/éw eay 0 Z%cem@’éseﬁ gugorymore
(Btald oSSkl 9P PeS6AL TN, ohd6r BbrébinpsBRIdRbSE oW more

al kal i ne-earth _netal, .in metal salts of organic acids

pastaly frgrm (rluran 6 @Eths Pereri¢ Table pr *alext\hfﬁ%&lBGOé eesbjor () baggper gram

ot chbiyW 5iSeRfd, Ofﬂrﬁ'ﬁhﬂ‘)f Gﬁé&%orpﬁﬁﬂlécﬁ‘om @BRMR 6 dfdde Perlodw
eat ér than granms, but |less than 0.-01 grains,

g@abs Ry mgtre @qrmoug@& oflope prmeys ﬁne@ﬂrlaﬁmafco(hmrdé ofthe B@nt,ftdlc

grents, the invention also provides,
%biebogﬂﬁﬁ%r

I nat on vvlth one or nore of the nethods or
conpodi sanwrsnbadieants, thg inventidnaliorprevidésoin, combmamll Wlbll ane or

S5 b oo B B SRR 5 e 0B
qa)EDAN faei atsnospd. 1 fkoth 01085 tot (i feat 0.0 hto/th?;oh frofne).050 0.1; (b) at

| eagé Qﬁ‘ﬂ)ﬁ?%fﬁf’ﬁ%f?" Fhe(“’bsahia{’i‘ ”q’jt al tsauilﬂﬁgl %}Eﬁ%ﬂl, in 3 4lls o organic

aalckla ben"gea:ﬁ of &rhdd'fﬁb@icﬁg (£)%at RGN z@tms 0P Ni/VA eCpei:l @am' dF crude

%ﬁ q9 %&r?aﬁerd e%!af%gganﬁl%g%ftﬁl v W aﬁ)lleast one of the

GRIABAE pbi Q88 ofE0AE froBektt 0 the invention, a method that
conprl ses contacting a crude feed with one or nore

cat al Vstonesmbedimpnisethy invertian alsodaeiadesy in sempinatiangiith ong or
@hdtE 6f RE Hﬁlﬂl%&s ortcﬁﬁggﬁﬁm%cfoﬁ:ﬁ%‘ﬁrthé:ﬁm'oﬁ | 4@ ohﬁﬁ)e alkali metal

conbi ning the crude product w crude t

tshlés of gneotgpord iotgapicanids.fone ay mpre atkalioedribgunrtal saltsofiongor more

hI =rd t

S ! AP fercot 1R ) D01eak Bhe SOPURUI A i,

dpdifuay enpotassiviopandfoe (atildest becef thoalkadinmeartibinetaly is magnesium or
#1 fable for treatnent facilities; (c) fractionating

the ¢rude product; and/or (d) fractionating the crude

pr odubt soiretembodiments, th® investiontalsb Ipadviles fih asrhbigation vﬁﬂxcbne or

r od nsportation fue at |.east

3% P et SR arh i o 8 B rusth o comtpriss
IcﬁM@cﬂinfg @{&Eﬂb 3&{'1 it\one Gﬁmotefbaﬁ@t@f@ dprothge aWd()jth'prﬁct[iﬁt ?Et includes
nore o e.ne I Conmposi ons accor |ng 0
AU Praghct. the %Biﬁg%ﬂ‘g@‘ emnsylgt ) eospRipiag thesride paqductwish a

e @at is @RShme oBdilfeARBRGh ﬂ@tcr&cﬁqgéd tQ form &R Dfati bRl
alum na per gram of support; nprises delta

FEOSRPTRg; (R) sambinng s ﬁude P@F‘lﬁé&}thaat crydoghats the gamasy different
HoR8e cRULMELDR BRY a gfeﬁﬁrhﬁ{ablﬁ Y&RRbfment %llhﬂéss gt? ﬁ%gﬁ%mg the

size distribution wwth a nedi an pore anmet

2008 PEEUE 7adfect) egdaatinyiba orgde produt inteerset or2B@e distil{aty
3821 08 Prot oL B okl R 650 L Sy 8 popions.

cnB/ gin spfng eivhedimests, rtﬁameermm also)proatdet aasmn}ﬁﬁhtmﬁ/mgﬂmne or

t | t_ 9 lq;
Flogh Lt mithadt 7 Tompstong SEBARTP R isRlion  peprgred eyt
emﬁpmitfmdshmf(aﬂtae atleastD.B @rdmtoa laslc:fst 0. mgﬁ@fiswflﬂfetﬂalﬂﬁm@ber gram

e Pe dic Table, qr xt
P g) comprises delta ﬁumga n tll!le support; (c) has at most 0 1 grams of alpha

alumina per gram of support; (d) has a pore size distribution with a median pore diameter
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5 thereof; (h) conprises one or nore netals from
Colum 5 of the Periodic Table, one or nore conpounds
of one or nore netals from Colum 5 of the Perlodlc
Tabl e or, mxtures thereof; (i) has, per gramo

2003/04167%¢  om 0. 0001-0. 6 grams or from O. 0011_)(:@[[@2004/042429
grans of: one or nore Colum 5 netals, one or nore
@eflatilemst 3301 @) hosampouvrdene of therporeswidhe par sizediftribgtion of at least

SOTREYR 50 R0 off 2k S0 TR PABebE O SRR €07 B east 90 miv;

gy enifeises che fof awteGadtalstroth fluriie?- P@ofthel PerioBidiTable, otie or more

m xt ure t her eof Kk as er gr f cat I t, fro
oRopdy ofonfan bl bt Cofing 7O BispBecie ¥, oy
ridreofC@l) beprisesBiealr mor@iiietamﬁ'oﬁm(}ﬂuﬁi@ﬂﬂflﬂle@eﬁﬁ&a ITable, one or
conpounds, _or_m xtures eof ‘)? ﬁ rrErl ses

VRS GemRqundtief one Oh*BP’?%ﬂf) wd%olia?n Shihg Peiigdic fable, or mixtures
thesbofr @&as,tﬂee @ﬁlﬁlfofcatamstg:ﬁmard (08 5-0Hr YRS B o@mio 8lgrams of;

nmore conpoundS of nol ybdenum_ or mixtures 15 thereo
(cwy oemrw,@en getds, eRe orgRge Gplumr%mete}ﬁpmn@ryismr mixtures

ﬁﬁc isdblohb Uf ﬁgr Eﬁh?&l?ﬂ%m Coldhin 6 BFRE PSS E PR, boe or
one: nore comnpounds CcO of m Xxtures theré ?,
annde opmpquinds efemp of mers metgdk Gbm Gmhlenroﬁ oftthe Beraslinp babhed or mixtures

s ¢ ﬁ&aﬁg% gqsﬁa%ggf, ?ri%fn 0,001 3P8E $Eraind %ﬂ%rﬁ%%? 20, 3‘£ams of:

[ nvent conbi na one
rope er mbretCrdumret hetiss, are aramnpe Solimnrésmetalcompomglst ar nhhtares

i.nven a crud osition that: 0 has .a TAN
PG Bmofisc hiadiel TBE 8 mu typetings o Vagpile, R
Gheteof( (1)) chmpnse@ éfolybdain) bn€oae icbipeund 8bf thetgbdenOm Ot Inixtures

rocarbons wth a boiling range )
glil%%’&a @Lf? rPIgr O FPIReET 051‘“"35%91' fopcures, thereof;
I(@)&@mpas&%bm aii%or naire tetmsounds (TQRobdl, afthixtRés tBéreoft AR (p)

0.01 .graps .of hydrocarbons with a b0|I|ng ran e
GPEPHH fickel rons O MO CopmyUisls o gickel gor meixgpes ghey

and aty dogR%nbedB s Othe fReffonRkd pRAAdL R §0ﬂ‘ib]h£hcﬁ’1 w1t5hoon(e: or

boi |'i n range 25 distribution between 320 C and
anorgofithq meghgds qr@pmne%ﬂcalﬁ apcsrding 19 tyipwengen perisie compesition that:

l@égthapgmwat Bbam &fm &Pag%,}h{ow_a o Qam&@él g asgp%@rﬂ of

np03|t|on |'east rams or at
gmaneslm atdeast 0 o01tgrageef; hydxmarbvns(m)h mlaslnmrmmshsmbuﬁon

t%QJQ§5 ‘g.'f %I@ZG@E a% %1 M@J Ceh déasﬁ’ﬂ%blv dLHQQSP & é{gtrrps, orat

n sone e e |nven
adastdl (i gmnsids]:;ydrmarbmsbmﬂm badlinguiabde distgbution B&w&m B001C and 320

PR STOTEE: 8 CREP AR B8RS o PheRER: i hASung frace,
ldmtrﬂ)uaati bdtwsmsazo 80endi650 Eoatt0. 100 &/, () has = ddasd] 0008 grafdd)of
ore size .distribut w th the. nedi an

oAt bR of GRbostng: (4 Rap boraam ShsgmRDS Rorl A 001
granfsan @8edst 0.01 2Rmb BBtofsl nitPent 48d/8r ()23 2lraBst A 00089 grh@$ of total

a, median pore diameter of at least 90 A, with greater
ficke apHyguIfivpRer SBIAL CAAYIONSf pores in the pore size

di str
o AR 8 B AR iy

rereroidhe mptbodeey icempgstions efcandingde the(igventiers agrudg cémpasition that

Fl{é:aseéjérf%} %f@&%@%&% %asstgée gﬁ@gaawhg{l %/hgs 2 Plre e

Qmpw@mn witinthe median pbreiianzeter of, ai least 1&0 Aj atancmt m Aapd/orina

kBRI R A RTATAA o FROBBARB5 Ep s o

ﬁ:owﬁh grebtel thah 60%0f the total number of pores in the pore size distribution having a
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5 Colums 5-10 of the Periodic Table, one or nore
conpounds of one or nore netals form Colums 5-10 of
the Periodic Table, or mxtures thereof; (f) conprises
one or nore netals from Colum 5 of the Peri.odic

TR RWSOGAY® or nore conpounds of one or nore METHS3004/042429
from Colum 5 of the Periodic Table, or m xtures

Oﬁtﬁé 8i@fnetef Gr)thﬁlaﬁ A, Bsz gf @m% ﬁﬁqﬁ@haﬁgjore diﬁmét@ta&l) has a surface
0001 rans of,. one s, one or

nﬁi?*’e"f@é ea¥h 08 mg; & leaéblr?&d% r’ﬂal &r atjepst220p ,(g, lﬂii)éé’mt?ﬁé‘is @dppport;
(dhkt tH@éIinyér?&E?ﬁﬁ@s Qﬁmﬁﬁ&,rsﬁlcﬁﬁstﬂ?da%lﬁnﬁ%t@hﬁﬂﬂmﬁe Hrediien oxide,

Peri odi ¢ one or nore conpounds of one or nore
nmegnesiumozide solilerang/os mixthss theraof de)somprissisne gy more metals from
ESUHAES 0051085 5 B ESS il o o
o@rdumns 0 of tﬁe Pemioti& Tabdd, at mbdmrpotherdst, (H pompriseuomr more metals

0 ta
St PR 5o P o S s
(Im:’lumn Smﬁﬂfe PeEbdit Talbile, onGahiestheddof, @f) Hah,epePgmnmf Icﬂtalyst at least

T ] Xt ur es ereqf: and/or (k -one

S0 ey L St S PGP G e tl5 OB PrET SR & Fpl ipounds,

ommﬁﬁnemlﬁeeedfcvﬁl;fpwﬁpiﬁeﬁne@aﬁmwmetﬂm Remet 6MmA 6 9f fhe P&odic
m 15 of the Periodic Table m xtures thereof,

Tabfe, PR-QIMAREYAPGTEAT & onp prmgieactals @ﬁms%m ¢ pf the Periodic
emafed biBngeOherbl %) iy Wg& cﬁr‘?rﬂe of @¥alysehk 1Bt 6000 Raks ¥ bt or

features from ot her e nts of the invention. For

ofumn § mgtalys eng o e Selama Pvsialeempowkis o gixtues thereof; (§)

SR
e SRy RO Tl [ SRR R TR, S nfe

moowaunds of pre asinect matalsdrdny Calugang 0 of s Reriodio deblesd mixtures
B PR Lo S Ry BB Tae,

emb od merntosipdesis of beedormereelemeBRir&GE (OHBGR] 301 ti\P«iodiEHEble,

Advgnt ages. of the present invention wll

Oer(%nr(r%magf% Nt to those skilled in the art with the

benef ih finthet drnsoofdnhdnm;\fea@reé diioad dpecificl embadimento of ﬂm iiwermm may

lrg%fégmg gwétggt he 3 ac on%ﬁ) él g dr.aw n S |n Pﬁ‘i{’ﬂl?iﬁg

Syshrestot |o%em8d§1ﬁﬂxﬁ olthe @i\@nﬁd}‘:hﬁifﬂid dombifed @H@QEHHESSI&&n any
of contactin stems that include two contacting

A theothes %8/ 061670 PCT/ [ 1S2004/ 042429 FI GS. 3A

and 3B, AfrBeSaodhdntsS ciifle SORRE RBWtSnle sjomquﬂer}ﬁethods and
systens that incl ude three contacti ng zones.

isysteme desesiediberedt an enmbodi nent of a separati on zone
" schanirfc! bl dded FORMAC pRomBY B Sifked 1 Gecit! ©
@mbbdlmtsslnsmbcdﬂmem
BRIEF DESCRIPTION OF THE DRAWINGS

Advantages of the present invention will become apparent to those skilled in the art
with the benefit of the following detailed description and upon reference to the
accompanying drawings in which:

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

FIGS. 2A and 2B are schematics of embodiments of coutacting gystems that

include two contacting zones.
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contacting system FIG 6 is a schematic of an
enbodi nrent of a conbination of a separation zone, a
contacting system and a blending zone. FIG 7 is a
tabul ati on of representative properties of crude feed
AA2VP/AEr oduct 10 for an enbodi ment of cdNTALEIHEI242
the crude feed with three catalysts. . FIG 8 is a
gr aphiKIGs. 34 pudiR ateathenmticf ofsRibglihedts ¥ esraapend efdtems that
erﬁﬁgrﬁeurcg versus |length of run for an enbodi nent of

o ﬁg e feed with one or nore catal ysts.
FIG FIGSA B atsahexh@hlo@m ehbddapéR L4 bephiation Bind RLEdnhSatioh with a
C‘irﬂﬁ'fe feed and crude product for an enbodi nent of
cCORARE ¥Phe crude feed with two catal ysts. 15 FIG
10 i s TGOS RarschekititicAF APEMBIdith &R bLS BBAdhg Yhe I aﬂﬁJlﬁaluﬁﬁ with &
of cruyde feed and crude product for an enbodi nent of
c‘iﬂﬂfaﬁ%ﬁgsﬁ@e@he crude feed with two catalysts. FIG 11
IS a tpalus Al sghentic of M‘gﬁnﬁoﬁﬁﬂerggfiz% eecﬁl‘faﬂ% ggéjgeg)ﬁra{i@r{ zone, a

enbodi nents of contacting cru
cRontaghingrfystem: andyachlendingtzongs. FIG 12 is a graphi cal

repre ’?fg'ra al #ggtlgg of fé?e th& h{&ggmgi Myﬁe e \afer ng 8rud£ lﬂl[}:-duc‘c

time cting Cru

viot 4n emmmhm béwcatacmmhabmdaz fesdlwﬁthlﬂn‘ee dlaBstsl3 i s a

gr aphizgal ntati on ake
crude F?é &8 A pL reps lj’gf re]i?re%e ffe ‘g?lgléﬁ{)%\% H?ﬂ& era'Xlre versus
dengflactt rum @)r(}m Hdlbodﬁléd&f%ﬁtﬁbtih@ the cfkideffesdesith cﬁﬂtoﬁhibﬁ catalysts.

Slet oo o Ghwlition fieadar B Riopeyiee ol arde ated gad Seyl produet
qotiteenibiotititt 6f oRfabHig: the/druld fBd with nedhedisient s of
crude f s 25 with four different

contactin
cat al ﬁ‘#‘ ’gﬁi“@ﬁ@r t p@oqgmgesgnt@p%pmes of crude feed and crude

RRATUeSRNAPdrh diRdnt Gh@ﬂﬂﬁnﬁ%lhé\gﬂudafe@& Witk nRb ceﬁﬂy&s‘e
prOdUCtS vVersus run or enbodi nents of

cont aé1G-rlg 1t mEbelatiepeofiepidy fesdtend Pryde Prorivdision mbedimentyef
LYARETE cnfdk @edd Rith $oi@ dﬁfe?éﬁlﬂbaﬁﬁ&st Eﬁ‘%g% entation of

oxygen content, expressed In wei ght percent age, of
cr ude FI7.d@iea graphieal sepreseniationres Pruslueafboidé poducs veirsus run timie

o S L e L B

pr opeFl3.d8 ind graphm% rdpessentatival of nexdgdrogemuhmmiayfcﬁrde feeds versus

' t de f
SIPAEL BF Qi Boinchid D AGILRtE A% AU IRH BG el SRHR Aems.
cat al ¥i}. 1dich g'aplam&pmmﬁioaloj?&fslduﬁ\bdﬂﬁerﬂ eﬁﬁbﬁe& &1 weight
system 3%‘ 2005/ 061670 P S20Q4 .04242 t hat
P RS: O e PRI CE Ty i f0F e GoReAa arude feeds
m&m&bl;tfﬂﬁffer&nda%ﬁhygérﬂﬁs beads. FI G 18 is a
tabulgﬁclg? rt| es of crude feed and, crude
pr odu ? e gr Feﬁﬁﬁ?‘gaq?f‘ of eingeini Ay sxavify ef eradeirroducts

Wikt @ Bme for SR el of 8drkacthg M@ chidll Feeld WAt fgmj'H?Hé'réﬁf catdlyst
25%%%% vel ocities.

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

FIG. 17 is a tabulation of representative properties of crude feed and crude
products for embodiments of contacting the crude feed with catalyst systems that include

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system
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FIG 19 is a tabulation of properties of crude feeds

and crude products for enbodi nents of contacting

crude feeds at various contacting tenperatures. Wile

the invention is susceptible to various nodifications

AA2MFPEFRat i ve forms, specific enbodi ment s ROAAS&YH/042429

are shown by way of exarrpl e in the drawi ngs. The 10

%ﬁmcﬁ% aBNadRR cdiflydt Bnd & AbBbddrunsviasditmRetalyed w0 glass
hat the draw ngs and detailed description thereto

fheédsnot intended to linmt the invention to the

parti b al if Q{aﬂhlgh&%fﬁ@ﬁimes Q’f’&m@é‘fe&chﬁldcc?ﬁerp%dﬁctstf&e

intention is to cover ficati ons, equl val ent s

anbodinteatsiof conjasting eraile feﬁ@s \wﬂt merprmée etalysts at Aprdous digpid hourly
ent invention as defined by the appended

cAI’E“‘t‘iQ’gl“’@‘&‘%ﬁDETAl LED DESCRI PTION. Certain embodi nents

of t he FiGw\iGris & rabsla‘aoreofcpeqmrtleb eficrudecieedsrand prude produlest for | .

FepERepls Shfaictin oufh b vAEe Pl dhg Bliess i <.

AP| gVidleithe/inveribs Esé‘suﬁ@pﬁ’ﬂ’é togWaﬁWstx;locﬁﬁcaﬁBnﬁm@ a(téfative. forms,

L B Ses SRS B S T laEo

Rﬁzivﬁﬁg’bt mAgenddbe fomaaler LdRodl € Buraieftoot it mreldﬂm@gscada aaaﬁed
are det er m ned ASTM. Met hod D5291. Boiling.ran

dleseriphion Bersioss Bat netﬁ%ieé Fq it fhedprventiofsiorths partiias derex d sclosed,
AR the t:&}ﬁmg;r B SnteMEGRAAY Gl cofbrRlRBodtRdaR 6] atéms/aézf Mternatives

Met hod D5307 "unl ess ot herw se nenti oned.

églbnamt@nél@ spirépad scopookibpprgpenbivuention 48 d%flrﬂéd bn thslapprnded
pm%gnt ane. Cb asphaltenes content is as determ ned
by TM I\/lethod D2007. "Columm X netal (s)" refers to

B DESCRIBTYONf Col unm X of the Periodic Table
and/ 0 : I f
ol unﬁc@%ﬁﬂ%ﬁa@ﬂe&é@F-?fé%?%%ﬁ%%’é{e‘ﬁ?%nﬁ (YR lBL A el Terms
msecﬂmsq:mmdsleﬁnedascﬁcﬂlowm nunber (for exanple 1 12) of
the Pg Ie K
nmet al ( ?% é?%ﬁ%o %aélsg?n nore rrg[a‘uflgﬁf F oW CoI um 6
of t HaPRguaviodireferf abAPI gradiyodt 165E€CE60 PR)r APT grpivyidds of
one or r I Col unn 6 of the Periodic
55 meg%bﬁﬁﬁﬁf[@ é?iﬁggﬁrz( refers to one or nore
el emensmie ﬂay&@géﬁrp%ro‘énﬁge éﬂaemnﬂe BarB6H Ferdefib€of O BB feed and
one or nore conmpoun one. or nore elenents of

o e prodyct argas %@G@éb@é@@%%@?ﬂ@é@@bmmng t he

Per i o@ibflind 3le dlstrﬁu%ﬁs%t?fe &84 e ardstal Ko M%H&’H}"ﬂm crude
nunber (for exanp -18) of t he Periodic Tabl

RERdushasps d@termmsqi bYrﬁSTB’I Me@ﬁé Ro3Q unlgsg ﬂ@ﬁ@mwn@mn@r

mor € et? Rnesh FRPs EPAS g&e’é ﬂ%ﬁ areisoliBle ﬂgélﬁal}-ga lpl, %sphaltenes
and/ or or nore conp unds of one or ‘el emént
fcputnmt(imsmmlﬁed)by AREMAethodD2007abl e. 5 In the scope

of NiSaiRR GBI AL AL oPhaoft MBARb: EHRMN 6 he Periodi

Per i odi c a
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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of a conpound of a netal fromthe Periodic Tabl e,

wei ght of an elenent fromthe Periodic Table, or

wei ght of a conmpound of an elenent fromthe Periodic
Table is calculated as the weight of netal or the

VD 8198/06d670¢| ement . For exanple, if 0.1 grans FSA/UGR0H042429
is used per gramof catalyst, the cal cul ated wei ght

Othe PEELATET 300 BIWRL IR Bl redpBnds6 a @aluintiainbbS(fé} <Révple, 1B-18) of

grams per_gram of catalyst. "Content" refers to the
viBp §erodi Tﬂgﬂec SiPp BFrERe: éolaméuéselwt@( TS EnQnesr @orgelements
ClrdtH € o8 ofdhd IkiBlic AR Wed/or Qe R nfokd SR LRRAYEble or more

expressed as wei ght fraction or weight percentage
belereentuirom kelumsy 1) of s RemiodigTablie substrate. "W ppnt

refer t Lol D% ee| A Biodi .
feed/ fh(l)?{aglse reggblﬁ?fip%m):(t Sirl’g&m?gfo gfﬂsﬂg%%ﬁ? w(eaim xt°8‘r°eT a%) ﬁh‘fmgh t
cufatcanmpeundiod agaetad fipay the Periadio Tably, preigbeafsinmlgment from the Periodic

"SI f te_h ik t.h il

R bV o o R bl S HopS plhdal Taeh shfared as the
(W& ght l6f matal . thdeilyRaof eBnmehi. | Roa txangde) ifnt gdamis @BMoO; is used per
det i ned b ASTM Met.had 307.. . "Het
S P e e Rl s B o R e ey Tl BEhe it is 0067
tdi@mapdr @il effcataBBt. St ruct ure of a hydrocarbon.

Het er gat ons, cont en e,igfgigﬁs det ermi ned by. ASTM_Met hods

E385 f oPUiERy Fds t ot acgmppnent inasybsirate{for eppmplg, a crude

ffesd, 8 Wil product] 8t Pdrudairbuct)iekpre@iedas wéigtktSadtidnorveighP P& Bentage
conpounds that_ have a BKa of |ess than 40. Basic B
rhapsddhe totahweighy of thessubsieates W tapm” pferntomertsperivailiion by weight.
D2896 sy : §

compoua ok S AT pERRE RIS (1 I IARRORE ocBlAts e Bty
pluengproessging.a: crude feed and the catal yst react to

provi dg: ; ). b 0 . .
Py g AL HRR by BIRAN Yoo rifbe iy flfedd 204
REdAXL FT) b 343 To(65@ XrapD.401 MPat DisGlath gohtert &y dsclesmmsinedby
q@mm%ﬁﬁbgane, _propane, butane), water, or

m xXtures thereof. A mass bal ance may be conducted to
asses SHethwatops” refarotordxygdn, hiyrd gang aml/@rrsaMirdentained fnhe molecular

C oun in . the ude feed. 30 "FEl at .plat
ST Bt e yton Biellirustnionrs o deectni B A M ppos
E38afmloxgden, DF163 fortbAl tr6gansdhdId4208 Girkulfis. &¥otal basic nitrogen”
d%t erm ned bqy ASTI\cl‘IFﬁgEod D41§% "LHSY' refers to a
VOFEAREPEeT OFRP YR FaRPKIOL lespihan 4Q, Jpasirnigpgen (bn”) is as
Qeferhivied by ASEM Methakpegggsed in hours (h''). Total
vol un?yfé{’)f[f catal yst i s calcul ated by sunmation of all

a

cat al BT apwseirRferte hydingsae tndiny asempaundasd/geeompopads that
RekR idthe Bdseibt SO RGIG R 'ﬂ_@aﬂﬁ%@%ﬁcﬁt gt %ﬁ%e hydrb %ﬂ't&i i

m xture"” _referstoacongosmlont t 1’nhcludes one o
remeousgsh i theierudenfaed. b Bydrpgnnisautae mey inetide.dbut ismptlimitadrte,

. I r
308 B85S ool CObulRanal 8l RRUARe B s
buotahd)reaten or mixtwesshayeofndy mass balponemaky Helvanducd ¢o Asseps il net

at P.wiih one of .npDLe conmpo s .1 hat e, solids at
Lppih o Ml B Rl SP B8 oFRPRRUA§ e @udbRbarc Taol o
as sp@datfplateicrbgh straggth’hiefrtatcbmprksive 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™). Tota! volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.
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Uni on of Pure and Applied Chem stry (1UPAC), :Novenber
2003. "Metals in netal salts of organic acids" refer

to alkali netals, alkaline-earth nmetals, zinc,

arsenic, chromum or conbinations thereof. A content
OYO AROE/841670 n netal salts of  organi c aci ds | PCTAIS2004/042429
determ ned by ASTM Met hod D1318. 10 "M cro- Car bon

Resi dugiquid Mtk @i @4 coh@bafisn that ifclGdes bhé &Mn@fe compounds that
carbon residue remaining after evaporat| on

paﬁ ey pistandang tempraturgiapd prossere @ fert 191ME ha@tnéﬁ?ﬁrﬁ%aed to

“s»?ﬁ'\/bﬂ\@éola%s;@ééﬁﬁt mclN?e@ fatchﬁbmaﬁér%ﬁm& 8f mférceﬁ@a@ﬂe that
onents wwth a b e distribution between
rrg;qws! e0SH) wahgnezw;@n@e emun&s that age spdids ISP Napht ha
E:o nten ﬁxl'eufdl er d g%}secfy Eﬂe% oéiX Tﬁg M %@&h@dﬂ n)%@ %Ytematlonal

Ni / V. ni cke vanadi u I'ro
chnibhnﬁPﬁr@nm:l Ah;ﬂredﬁmnﬁsmy,{MM)cNMembcfmﬂéfers to the

Cner oMt i ga! SRR R 8B vo Bt AR A Rty merats,

Niid) Gﬂerﬁﬁkﬁ&muumlrﬁ'/cﬁﬁbm&mfrs itiserdod. A&bmain of uiztals lﬂmml Salts of

0455%3% :}i‘(gﬁu 'Z&e%%*anﬁ@g?f&%ﬁ‘af%ﬁ@aﬂbig gen conpounds"

refer S‘Mlemamlm Kesi@l&b’g(eMCE’@B@ﬁéiﬁi‘:&ferb hﬁdqﬁﬁhﬂ?@f cdibotEresidue
car boxylic (- car boxylic cont a| ni n

JeRgaine a@‘iwéﬁora%qwaé aa@lsfsmf adebstraigy MRocqntant js; aﬁfl%@aﬁned by

tOSTEtMSLSI DAYl | ¢ ethers, al cohols, aromatic
al cohol s, ketones, al dehy des or conblnatlons t her eof

whi ch “Mepiha” risrdo Aydr ewhswymp@negtso’uﬁﬂ 2 boiljreg range distribution
"H¥RRsch B8 ©E R BRMFG aftPR00 oY E@i &) 00, FOITIPR! eﬂaﬁlmeﬁt is as

m xtures of conponents are gases at” STP.

C}?tﬁﬁml@ébl/dﬁmmeﬂledﬂﬁﬁm P-val ue" refers to a nurreral
val ue e Pﬁi f. ey of
asphal %\]‘g?es |r§1f§1$?1(gﬁl§g&§gh 1{(’%t’s@wro %tbir{lg | on the

'P-val (fNi/VéFe apetent”iréferd tithe dontént ofeickdlampadium, i 1ron .or combinations -

AAGER, TEPRAVALGEhO0 o 4 ARGRARY AR RlelidiDogos, |

V0| 4‘81;11 anﬁbefers &bormbladabicanieters 4563 pemblc%t&?n)f crudeHa&.

nmet. di t
Cef or “NGrbEOS CaNRRIE oTRAaH XS SPRPdR I Brs 1o gRfic oxygen
nﬁﬁ@om e do AR hdﬁet £eaorglic PEOAPINMUPENBREarbd¥ A8 dontaining

oA Gt PR ERUBls o SN 058 STy Svelic ethers, atbohols,
RtarhaAdoalt8Ad19A@tbass, aldbtikies) BEUmbindisARBEMS Whish UH Gothave a

Nor cr gss, Georgi a, U. A) may be used to deternmi ne
{oRROEYliFEHs . . " Resi due” refers to conponent s t hat

have anBolbdda@sabRRES réfeiitd b&hﬁ?d en aﬁp&eﬂﬁ?&e&u&ﬂﬁ&@t that
F), as determrfiled%g rAeTM Ve gd %5307 s tha
raes gases at STB¢ andar d cublc feet of gas per barrel of

8;? g ? ;;1{’ ﬁl%g“%ayow I\/g{ A 6‘?153 g%fgﬂ 1§ #hhdFlval?, dffich represents the

flocculation tendency of asphaltenes in the crude feed. Determination of the P-value is

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

“Pore diameter”, “median pore diameter”, and “pore volume” refer to pore
diameter, median pore diameter, and pore volume, as determined by ASTM Method
D4284 (mercury porosimetry at a contact angle equal to 140°). A micromeritics® A9220
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"TAN' refers to a total acid nunber expressed as
mlligrams ("nmg") of KOH per gram("g") of sanpl e.
TAN i s as determ ned by ASTM Met hod D664. " VGO refers

0 %drocarbons with a boiling range distributio

#1883 C 10 (650 F) and 53.8 C (1000 F)Pcawsawmm
MPa. VQO content is as determ ned by ASTM Met hod

Eﬁaﬁﬂnen’t {iiRp@sdtiys Int.o Nefcsosh,@Gdokgig MRS IAC) nidyslensed 16 datermine
:&E é:] 100 F). Viscosity is as determ ned usi ng ASTM
tRaat In the context of this application, it is

to be “Reﬁ@ﬁe?&&@ﬁ 16 Bdhpdnents that iRk Y BoliRg Pdnpe Biskiditionldbode 538 °C
rty of the substrate tested is outside of limts

P ORE ) e Spterrby A F Meskod BSS0oq ey be wndi {1 ed
and/ orgpepaldrht &f Rhdh@ dubis eek 8F dg% P%aﬁépcﬁ%ﬁcbé feddr udes

may be produced and/or retorte om h_i[drocar bon

cont ai AhEgpefatnaaf 4 eatalyst irag detamminet biph$ Mé‘deth@fﬂé@é may

i ncl uc b

son - oo 1Bt bR BLEGERRN 35 bifigins Cimer prKOH per

tg:ramK‘ég”)mﬂsamPIn TN is@s dctaum;mll byoﬁS’Hndthrrdﬁtﬁfslabl e 20

gases .. ,,er atl ons. t 0 o

o eVt G0 bl oS Y8 a1 d gk N ot Pl

na§0 &) taedh 531}:‘(&1(10&0 °Fyat 0, mobMPa:aVé;a eontenhiz apdaeitdiddby ASTM

ﬂgdtéo({] %ﬁi?orti ng site. Stabilized crudes typically
§894.87 % een distilled and/or fractionally distilled

in a t'WesebsilNieftra tihdnyatic @ispésirg ue¥7.81e¢ {10DI°B). COBRRAELRALS

TS g ASh Mahdd PRSI cs. vaO andl or | ubr i cat i ng

0i |-S) In {He Shhthott R tifdapplEdtidA Sis tdBE undérRicod tHACIE the vilde@Btained for
to, atnmospheric distillation nethods and/ or vacuum

& rrenerty Sf fhssubsieiederied iepregside of linaits of the test method, the test method
YRSy 1RGhA PR /08 bR RirtE £ tssft HASReH :%aepehgcl ude -

corfponents that have a carbon nu bove 4 in

quant {Gridss may beproducedtandionretpriadfronthydinpberesintainng formations
G e beab U Crok MR B Wlornte B kR BT QRE OB -solic
e crudes,

ole cru tOpp cru esal
cad/at igud.t Stppbization my}clldﬁ b ishichbmitedis, teineva of non-condensable

refer . CI h een tr.e
SR lr, S Bk Binficl HilFeof 3 0l RERTY KRS Eruge.
Hﬁmnh stalgjlization mab eftevoccBbat (?Tr@t‘oxﬁlnét@ﬂo , Mearddabtidn atl/ok reﬁdrﬁig site.
ave ica cr
etz S il ol peeh YBRACH GG e pply Sl in o
ateatffReL fa&hgao ggtﬂﬁ& mlelgple@g%xlﬁﬁﬁﬁ gﬂgys%&scé%%lzgl%ﬂ v, gfd1§t1|i'ﬁ1tlons
p ru

é%ﬁﬁxaa BHnpR 9@%@3‘9?{ d@vﬁ%mkas}‘ deisiliatign inclydes, but
54 AR likdite® tb, ainttdsierit disBBatioh RS hﬁﬂortvﬁc&ﬁ{]&imtah&ﬁﬁhhods
treatnent facilities by transpaortation carriers (for

@ andfgr yairaciinated ﬁ“ﬁ’él!?éd cwﬂewyggg udegompenenis fhetdave a
Ra%6n RARLR BRI Mn gﬂﬁﬁh&@&f*aﬂe&& R &h&gf cbﬂlﬁgnm[) gﬂfigram of

t hem di sadvant a% D sadvant %‘g‘n cru
wrvisle c Bparaplescofistabidized erndas dncludle iwbnleSrusigs, topped amd¢sodesa1ted

L Rlcd @5 U AL R IS S ROBNLE e

fag/bdea treatedhsuch dtat at leassemeoif ﬂaetchmponentslthmi davetalt@iling point below

%:52@ %%C/@% ]?19@% é%%#?a? 1 tgﬁ‘@}h& € ?ei%ggrreoqre o’?yp%c?aﬁty,l tXplge% crudes will
have a content of at most 0.1 grams, at most 0,05 grams, or at most 0.02 grams of such

components per gram of the topped crude.
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Properties of disadvantaged crudes may include, but

are not limted to: a) TAN of at least 0.1, at |east
0.3; b) viscosity of at least 10 eSt; c) APl gravity

at nost 19; d) a total 10 Ni/V/Fe content of at | east

Y QH%IEWans or at | east 0.0001 grans of Ni /Pg/'rg{gzqggpuam

gram of crude; e) a total heteroatons content of at
| east SomeGhbilizah@udds hies BoRakGRat Eﬂéw tHeatibiized &8ER6 be

L%epa re idue co.n%ﬁnt of %c east r:ams of eS| due
ggtmgnicgel %%sdmapm?& fexgmﬂe

|1ﬁﬁ&ihe§tr@éks9d’r%ﬁﬁ>spf0tﬁ§ cAfRSRdve %H@& REre uﬁélﬂﬁbl@ B @ihat
d‘FJgﬁfM:R content of at | east 002 grans of

e daRniagyd DisthepAEdardve piay §¢ pRRSFRPHAIS 93 transporation
S@bries affor QI tikathdnt ﬂ@:ﬂl@,s 1k Iﬁémh;;féfouﬁ%c&m& vALAELOT

netal s per gram of crude; nbi nati ons thereof.

M@évmtaé%@udmﬁhe@cmua@w#wmmgwmh thata ressrvointhetidelpdes the

e T e e e R

0. 5 gPpsrtic$ ofcﬁsadduﬁaged K:rudts thagistlude, Butgremnst linfited to: a) TAN of

A9, 0300, ST 1) PO 55 0

d‘il/\O’F Scdntent 6f at deast G002 éraﬂfs oD atdeds00.6001! graxﬁﬂbﬁMVWFe per gram of

Y e—

| Im; 1) @ r&Qfve gmaem of illedse@B1 gidm@ &f ﬁﬁ;ﬁlﬁaper SfanPdf drRS %P aCs

0. ?rre enbodi nent s, di sadvantaged cru
ﬁﬁ&@l %}% aamt @%at ¢a81 Qo Brams plis 4sphaltenss prx gramof cruds; hTAIMCR
Qbntait of 898dst §.02 grivths Bf'M@RY&Q BrafOdtcate: 9 c@ﬂteﬂtf%?ﬁﬁatals 11)1 metal

0. 005 grans of oxz@en per grain of “crud

galgspt S%ﬁ'ﬁlaﬁéﬁ@%ﬁ ﬁt%ﬂﬁoobgraalﬁ of matels P GAMPL sradeior )XC5 .
asRbRkiRe aRrdoe! In%&@“eﬁlfbo&iﬁﬁﬁt? cﬁs%s@ama%l-d au{;u ﬂgffncfuﬁﬁgwer gram

desired viscosity (for exanple
foé digadypatpged prudgy & Jdash0. bgrams of. l@aétle, measw 3 greowvrifegsiduef at least

resest O%Lrgs bYedi®lcabe ?Aagt% P08 9ARLiG e, g&g%gglbog;mﬁ%sﬁ{e

grans of netals“per gramo
citsntﬁﬂan@gedamietmaeré a Tmad\tmgbmeﬂo toudid o Zﬂ;ja 3or0:5t0 10, or

i d d t A
TN T T T —
Orudd, nprydase oSulfuy domera bDainasyd.005 gahg it leaxy 0,08 @fens, or at least

(3 tr| buti on between 95 C and 200 C at 0.101 MPa; at
é) 2 01 grans, at |east 0.005 granms, or at | east

0 OOlmgsbﬁﬁ&mbﬁdﬂmﬂus Qﬁ@ﬂ%t&‘ge&\bﬁx&csamb@prbp&ﬁesr@dl@cﬁng, but not

|st ?etvveeg %OO C and 300 gﬁat 101 MPa; _ at
L%%%Gg £ 1) @8 e¥yasn GeyHeny phsrdeast. 00 erag,af oxygen

Qelcélra:ﬂ bAdFadfeed) X5 OF ﬁgﬁﬂféﬁes"!ohﬁm%f lﬁplehdt 0.@4 E’f’dﬁf’s%f Cs asphaltenes

di stribution between and

peroBD 65 grds foeds i shigher/thandesiced Vaicowim ewle &l ot for a
Eﬁlﬁ@ feewilR J%P@ ARy ofdt 142891 ) CQ)EQ ﬁl’i@iﬂls A'm&d sL.l‘tasao?torgamc

rans hydr ocar bon$ "'w t ' ng range
amé& ofiapleagt 8@0%& Zemolrogalcpenaan gﬁcrmieapr f) combiniitms thereof.

Di
O 2 AR ARG e BT AD i, o MR crude st 0.0
@rafBat dpastr00S5 (gram{:t Oi st (00 10gargs afhydmharbyrdrittes ks range

B IG8a  AATR R ke P, B3 v

graAwEor ableast 81001 gasis oBhfito@ttanswith a b@’iﬁh@ﬁ@g@&i@mbﬂﬁdﬂfbeﬂwen

Aty 00 G 108 0l s O s g s

0.01 giands %ﬂﬁﬁdr&a@ibngﬁvﬂﬂﬁ b6iling range distribution between 300 °C and 400 °C
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hydrocarbons with a boiling range distribution between
200 C and 300 C at 0.101 MPa; at |east 0.001 grans,
at | east 0.005 grans, or at |east 0.01 grans of
Bédrocarbons with a 10 boiling range distributio

P #WEASI8W0 C and 400 C at 0.101 MPa; and at chg§9004/042429
0.001 grans, at |least 0.005 grans, or at |least 0.01

OstANH 1 QAP YWl 0 CAEI000T ghhrhd) ableki0D) boﬁgrafna,rtgat least 0.01 grams of
di stribution bg@I en 400 C and 650

SBES ERPERITARE Bg DEE BREUSTRAPLRBIeGAA00 SopidEh gk 0101 MPe
di sadvfelRaRskea tHSs ma@ inkRas per HafQF dBEEABagedcrb®asteast 0.001

0. 005 grans, or at |east d grans of hydrocarbons
VRS, 4 lsagt 0j083 Sragisy afa l@aaﬂ)&lrw&ﬁ ofddrgrarhensyyith a haplingzange

adistlbdfdh JVaBmod 'TOU"‘ hild. QN NPy b BAR 0.0 gxlain@ Cht least 0 005 grams, or

conponents t he di'sadvant a crud
e leagir(ahh gxamsjogy m%argeewﬂca briling rang ﬁubtmonéwptv@an 00 °C and
g%ﬁgﬁgca?gqepﬁd fat Vg{ﬁ? e%atgs qf 5@0965@‘218?0 Gt lgas]:() Ollgrams of

cfu €s na per
dfydnbcm&dmmlmghdlmg naogs dxanblhtmairetween D(ﬂDPQ;amlrmo °Gtat 0 101 MPa;

5 8] e AR OB g 32 g2 RS oF hytrpsegipns it a
aimllrga'ﬁﬁgezl%ﬂﬁtlaﬁ béwil300Pg. anSa o nﬁmmaa\ggggﬂgi tatqléaggg tem

& f'."zgﬁ‘:ﬂgﬁ‘r@oog i @%3§7advam ﬁcrnéa@?ladvoémlgrange

%ﬁﬂ&u@hbb%%@@@*@%&@tsnwaaommmg range |
di stribution of at |east 650 C  Exanples

di sadParedijedveptageiarudes may incdde. mgf%@“tdwdmgd ¢mde, at least
RS, QRSSHRS ariCasti6 64 LARE, &%{ﬁaﬁoloﬂg*a#&%fh Bcﬂ&smabmmg

limted to, crudes from of reglrons of

travege digsuilpusion of & magt 160 °Crt 110k h@asmwdﬂ@mtoclagher beiting:,

SPRORR TpROLY u TRl Bl L 08 AR ran AR Buce o

Anyehtof s@hfhylimcaboiGhif abmest BergamBanyat miveirielzgreinan Zul i a,

Mal ay f
di sad\?anteagg%{(a%r g%&?dﬁggﬁgﬁi ncepegél%ﬂpr o%tgg‘%ntg?do?m?ﬁﬁ%t least
3‘1’.D&1|§anb.( arieasy@ 00 gremie,or stiedst § Nhpratisef hydrokaghoas with a boiling

B Thion Sl aBORCEAER AR P 15770 he £ et ec

her ei Soins disedvatitagsdl drnided fay imtude et gach of di'Eh@vaﬁfag@chrﬁ@?dt least

TEbeF B PR ok et D! Biar Pyops pub with s Boling

dagedishatibebRit Teastics0gener al Iy suitable for 38 WO
2005/ 061670 PCT/%JSZOO41042429 t ransport i ng and/ or
t r eat FEfbPlepisiedantaged ¢rudas dhat might be Frepiesusingthrmreesgses s

descpibbdRbein BRARE NHuRhre nbl 1RRERA th.Arides £6RMF RROMAINGregi ons of the
properties of West Texas |nternediate crude than

srarldeUrSe Sylf Copst endeavithermpCaliferniag Canadp Srrdendy, Bragidien Salées and
r

Sopi Bl 1Bt AR of s X e Rne b NS, Agee

@ffsherepfﬁlmum tBOha)Bab,eV@eMann’hdia,Malhyshasmi Indonesia Sumatra.

pre-t 10 ancin .

ef fi C:Tge%u eSOfdfb? f'ﬁgr?tma @hﬂ?&hﬁ@é erties of the

disadiahiaped rades eich thie met cihdes Zr@taba@ptable dézctfanqiomwmw::e

%estl Igatlon to renove |n'pur|t|es

A crude and/or d1sadvantaged 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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Treatment of a crude feed in accordance with-

i nventions described herein may i nclude contacting

the crude feed with the catalyst(s) in a contacting

zone and/or 10 conbinations of two or nore contactin

2P EYS4IR70, contacting zone, at |east one prdfs EW"‘“&*“”
a crude feed nmay be changed by contact of the crude

f eagpmtihdarciie teatmeny, &’rmmfttels whthe crude bﬁﬁuwteprddncém desuiibed

property of the crude fe I n msnt

ChRR et liger 0 U OrPaPRUGE Piveeie U st e Pt g fhan
St fude e, &@rmeremebﬁ&pbﬁmg Speish T Besht cuBs R thcrude
der certain cont act i ng

e. or re hydrocarbons t
chFFEI itherehy snhavging thepeqmpmic ¥ Pﬁ%f“ tE%F%lti‘? {red-ySughgryde product may be
ax@ﬁh@mmpresmqlb%g@ﬁeahﬁeﬁ QAR b Sncirlgt eﬁxhﬁg eﬁieféﬁméseqﬁe-

. 1s a sc tic of contactlng stem 100 t
i FREfraRRE sag dnelusle deswifusization, omatallizati gtmosphetie dlstlllatlonto
cfgl%aﬁ yéone 102 via conduit 104. A contacting zone
. reactor, d portion of a reactor, nultiple
porti dh@tmenta)f p cride teed inccordarise maﬂhl investionselesnibed herein may

d K

rea{@J C%Eta%l%%athg gﬁgg%%r eac %r]:%tai gngﬁ qt?‘%l?g ﬁ‘gﬂeﬁg or
ra@aﬂaimnonsaofmm br mMoue eehtyctig |zmiasd It aasdnt:rcé@m s(t le@x&'BIR'e broperty

fl
o QTP e e Shisaet by contiie SEIRE Lol B Bith e gratorpgtalyss
?@Eﬁ(ﬁmf) Iméagmy tipi:@m'tyt 6f 1?61 cratle tbg&lp{cnﬁb@xélh @m?ﬁdlﬁlfeﬁ@ Nh@cting is

aci | i nt ac e crude feed wi
aifiaryedip 0 HeeStcs ol 2 LY Ry Soe ns0me sERjoRERs, the hydrogen

GBlick HAY S RHRAGEfocRbor thalufider ee:%@&imﬁﬁg%c&.aﬂﬁ)ﬁ@feh&%
i nclude one or_nore catal ysts (for exanple

v iderelavely wrllamounts of osmIo GPREMDN(S) dhe BAE BFA he
cr ude pi@edis Wstiknatid bf &htagﬁ{gaég' Vit 186 ﬂ%sﬁlcﬁﬁﬁ& coﬁé&tﬁJ %Lé 102A

may reduce TAN of the crude equent cont
orudeesdreaterrceontating zoge Lfevit e@duwl 94 A entadiog Aohe may. be a
o R S BbAShe ey B B S o,
Nixamiples ofmenmiasting oot éncbide o wiackedibed reagtor, pdixedibel reactor, an

SPALENE bl Rt SRR PLUORRCES TR By s
T&tor.cl sprayweacto, anhle lmmﬂmqmdapmactbe%aértmﬁmnwcmﬂmﬁ died
af t el cont act of dgtr ude feed t h one or. nor

St g s i b SR BB (BRI S ot wit

(Il&t@ta%&t(s)l in chisctiag Bfsent wn)gnm doﬁumuamapﬂoaé%g 6r a bdt€Process.
or from 30-40 vol % of a

10- 60 % f.rom 20-50 %

Lot ol TURAnEtE 20uf gird el oy O e SUBE Lor g |
wm@ t@ﬁﬁ@%ﬂi@éﬁ&dnﬁeﬁ&i bdmtact 6f the aludd Wed withd gt UattlyfieR the two
39 WO 2005{_061670 PCT/ US2004/ 042429 i nclude from

@atelaits 19y gripg TAY of ths crndg feerds Subsequenteantactgfibasrediced TAN
¢Alde ketd withQhe é@tgld%ﬁfﬁt REreadet H&@rogtﬁﬁlg chiffert Qﬁi increases API
contacting zone. Contacting conditions In
eeithcl aVepr swhedimayts, TASY, vékeosityuiNi/ e coment] lnamroaé@tns content,
e u

FEIE b AP AR b Som B8 G SR B G Bt B Broduct
change by atleast 0% m}mwe tdlbhd sameenprepeatias of thetcrualle tfexd aﬁa' contact of the
%uggyegg“@m%nggr ﬁ vv| th specific properties.

enperature T o e ctlng zone may range. from
50 50D ceffzin efiedidents;a vﬁﬁmﬁ’ﬂ cialystin ﬁﬁ-céﬂt@ctﬁg ZbHeEiS S Ringe

b 0mA1 054" vo?‘ﬁ, ﬁ'onq 26 %B vol% h‘ %-:forv%ﬁ)a ofa tota? volume of crude feed in

the contacting zone. In some embodiments, a shury of catalyst and crude feed may

39



10

15

20

25

30

MPa, 1-12 MPa, 4-10 MPa, or 6-8 MPa. LHSV of .the crude
feed will generally range from0.1-30 h-~, 0.5-25

[f', 1-20 h-1,1.5-15 h-', or 2-10 h71. In sone

enbodi nents, LHSV 10 is at least 5 h-', at least 11

AvQ 2005p616Wast 15 h-1, or at |east 20 h71. | nFCT/US2004/042429
enbodi nents in which the hydrogen source is supplied

amcld@R6m (Of 00 - 1> gand, 0.00549\eHn) 610 9B S kran® of ithlgstkr 1006zrams of
gaseous hydrogen source to the crude feed typically

r idfcfeed IthneqRtartingy®Pne00 Nn8/ n8, 0. 5- 10, 000 N8/ nB,

1- 8, 0QEi¥BAF B ndRions H0Re DIFBIAR: zode Fnal) MtluddRit H&no@ﬁnntedto
10- 800 NnB/ contacted with the catal yst(s)

higePergae, PEETER hydnedgigurcy ﬂo&rn%féﬂ frechlaw, qr§°’8%‘ﬁ§i%é thereof.
Webfadid Ebzﬁﬁu&@% &ale AW dinRals atd o ga@edttb meée 4 Bde product

cont act zone. Carrier gas may exanp e,
nivith srgexﬁc praplertiesy Ternpitagvre dn @19 Rontaiiag @@nerm%f r%ﬁomﬁwﬂo G,

f @ehdd dI2beqdd oPEO-h%tg Pf?s %?Qc&% ‘Eﬁl&;r«%g‘e Bm 0.1-20

hydr ogeh  sour cé |ng zone
cMnPa,l let2 N@e, 4+ MPasar ﬁe&hﬁ’ac EHSVaf ige qrmietﬂmi widlrgepextliyngnge

di
2R gitkso 1D qReAh, TR, TE s B o © 95 BoRO U bShegs, Lasv
ais aless 5 hi' et 1] 1aﬂ'datr1ast r5cwil, at adedsmwu'g h the
cont a tln n en sourc ma nt er
Comt adh oG BRES ihichtie by SO eE P PRisIcs & 8es (r gagmle,
lliydf@eltd ga.d) ah@do Qiflthg g&éd@lh?ﬂttégﬂi sa?ﬁe aite Er;&@ffeedt 1ca11 ranges
nt ac cont ac e ee
st Boi S es” 45 B0 S 18 Q00T 2 0 M, 53,000

CNHléjfﬁla,FUr Q61306 Nof P cohticte SRR 1R @Q@ﬂ'!st@ NTfe h en 's&:réﬁp Hsome
enmbodi ments, a carrier gas is conmbinéd wth the crude

m@w%w/wmbmém@mgms@m@mﬁm@@ﬁ thaeugh thrscontppiéng
Qe8! CRHEOMS ind %eganﬁgnﬁ; %én']ge{ 8&9?&1/86'0 rgq"h@%rﬁ& gas

separatlon Zon Vi a con tion
zorefagibigyte ﬂdvet)Ethe: dl@ld@feedl actorfloty af dlee hydyogiow sayqedn dhedntacting

fioﬁ@(%? $nd & 41'3 ab fngg ) Fﬂﬁh&%&ﬁ\%% ﬁJe%XntF&%é’?gne{s). In some

separation or exa gas-
smi:mdamntsna hyd‘fhgncsourde(fmaxdmplb, hm;ogem metlsanp ar etharghmay be used
ne, Q8 Vi a4 cond be transported 30

8 PR EBPPA TSR %tsd 0% 5’8&?‘1&& "storage
vesselThe hydrbgomewines map bﬂe:rconfaoth@,smnm QOZMnen@y with the crude

C i na t her eof , . The S, nclude as :farnmed

e g idgh aF rpaiebr et 08! tnEraBa tai 1lniat of e
Canlide@eedavieta Eitalysd pbidades @ Atk QRoduer Ratiiftides @zsﬁxasgrmduct and, in
gaseou%a ydr ogen _source nd/ or carrier, gas

eREES eﬁ‘ﬁaﬁa&ehﬁ"@@ﬁ@ UENTE S RETSR BRRS S9rRYiRtd Wigpthe crude

Péd dnldRe thelhyaRgRPd R it Snhib ede. mmqumm?@%eeﬁm contacting
storage vessel s, or conbi nations thereof

905} Totepgepaatommae 40vie gonduit 18 ne enbodi nent s,
cont agf i eggraﬁ&? k168 ﬂﬁeE&Qdew.daFma g@fne} YSlepbtel i Srom the total

produce a tot product 1's per two" or

qwerugicusinggeneraldisknovinesepagatioh tgshuiguest foreaniple, gaelpcamchsepmuon
tsﬁﬁfcgf ?ﬁoﬁ%ct?ma&%%ﬁ%@p%gaﬁé %)%qggﬁf (c% %“ﬁtgﬁ?y % ansported

tth &bnspotdtiod @arriefs, pipelines, stolage eessels) td‘ﬁmneug omenﬁscesshﬁg Zones, or a
FI GS. 2A and contacti,ng system 00 i ncl udes

opinafon BFet de SRTRESfycL)dl, a8 HirRiel durind fire SRy (fon eermple
dgtioget :*.uﬂm:lez Qi dl@ﬁde addor carbbn mohdikl&_d) GRcesd éas’éﬂu% h$8vogen

cont act zones 114, 116 are dlecyi)l cte
s"@ﬁﬁ? 5{1 Qgﬁixe‘;(g@q eexcess gas may be recycled to contactmg system 100,

purified, transported to other processing zones, storage vessels, or combinations thereof.
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zones in one reactor. The crude feed enters contacting
zone 102 via conduit 104. In sone enbodi nents, the
carrier gas is conbined with the hydrogen source in

10 conduit 106 and is introduced into the contactin
PHARWS/AH6TY i xture. In certain enbodi ments, PAI/USRIOGHMI2429
in FIGS. 1, 3A, and 3B, the hydrogen source and/or the

carri gh sgasembiliments, eonthdlitg GG rile FHERIWICRE tASVEtRYto produce a
zogfs with t crude feed separately via Cg&RUIt 106 :
2l BiP9yahISPeRPTRRd I S¥O Riore Spntechinggenes) Shp fal productmpyee
f&sﬂatwﬁ»foﬁ@fhewa’gk&zuc%ﬂ%as)}%'- Addi tion of the
hydr ogen source and/or the carfier gas counter to the

f1ow o083 ategekemptics eleanbrainentsiod perdactipg Fystpnn HI that includes
Gl %eecgon{agﬁngcigﬂsvég tl& FRgS \Q}At a[ﬁdt(Zﬁe ccﬁ'ﬂcﬁ{l% $ystent U iRGhdes

of the crude fee catalyst(s) 1 n co tacting ‘zone
1@ptatiggrones f03aud 114 &M 34 hed 3B bulude coanting vonss 102114, 116,

t4 AN n . ' ZONe. . o ln E . .
MO UL Sk ink PG 1DZ 1 1 B NEp g 20 Wbl Sptpctng
1zbAestip opomeaciat i Thg canln deedl B6tersConthctivgizone K¥ndscdhdiii 10414,

116 incl ude. on r nore catalysts. . sho in 20,

Fi o "Rl e e s es d Stiid vitne Bt Boyfoin
coonditii 106hﬁ&isanhuloc?n¢cbina> thotinartihgd ghneg nemikhde. Iﬁ'i:eﬁii?\fz
in,FLG 3B, e stream exits contacting zqne .
bofiGisats s shaim iS5 B3 0B HioMgsS tvEChapglor s Garer gas
fiRgtkntd (R GRMoRoBAIMGLRE With he adgd feb@8phrately via conduit 106
cagﬁgl yst(s) . in contacting zone 114 and/or contacting

ZHHEr PREICBHANSOMIEHE ey offheerude feed e, fopexampls; eenduit 106'
Additfond? tHeMFRRGEA Reirct ARG orlthé caneY 0%5 G 8k ﬂG%?ﬁ% crude

116 and enters separation zone 1 via condurt 11

Terd a3y rabanse grvieg andder contagias thesrydg feed withihe eatdysts r om

the t @ifbhtRIFRAWH e_fé—éa%ﬁf&égiﬁg:@ﬁﬁ%ﬁ%ﬁg% E&E A I taggé?i

zone 108 via conduit 112. F ( emati C
Strerseli Fherfeedottream dlopi frym contagiingezonp 3% leanmtadting zone 114. In FIGS.

S 0 S 00, T AR R 1.
conduConia@ing zbmesd6palrlds 1 16maydneudeaBe ontotesramtyss. As shown in

tA he di sadvantaged ¢ e is.s ated. using .
PR Birded AR <P CRBO ey 102 i iR T il pefontotng
reenbl 14N Asshped mtRIGN3B phefkedstRanesitctin@ling £onp 1 0£1ig @onduit 118

th rude feed. Faqr,_exanple, water nay be at | east
ﬂ&?ﬁgﬁ‘ip@gﬂ%ﬁﬁegdsfrom t he di sadvantaged crude. In

anot hehe Rtk maydgeanesd with Raditidhal eitdysh@) inlchstadt@p 46ne

gl %tr but i on, bel ow 95 or belai)w éOO C rm%/aébe at 41 WO -
GOEIYE LorECTE FPRSSHIGGS fommshotgtal produgt. B fofak progluct exits

semadtiaf @6hel 19 Fhd/Bcot-e MY/ ARE RESAICHILHS b RatRAMHE F8 i conduit

crude feed. In sone enbodi nents, at | east a portion

A 0-nHisrrrwde paeractandisn arids (W) sepaastcirom thettefat pregysht Tie crude
g{;ogucﬁﬁﬁsageg&gﬁiog{ogméma%ﬁa{“@t aged crude. :In sone

odi ments, at least a portion of the separated
conpoféntds eschematinfian einbedimentef 4 3¢paration camdpstreatidf. 5

Bfacinl ARLLES, AR ARARBENLSERANAL B0 AR R E0N ol

sone e nents, | ncC ure C(‘)lnl'fp
wépatation boie| Rfgiarcandysit 10 s i separbtionrzond 120, of leash pdrfion 6F the

r,.ln sane ., enbodi ment.s boi | i ng range distribution .
Svedpp e s eparat Hpin ipiatien ko e for example, sparging
membrane separation, pressure reduction) to produce the crude feed. For example, water

may be at least partially separated from the disadvantaged crude. In another example,
components that have a boiling range distribution below 95 °C or below 100 °C may be at
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crude feed includes a m xture of conponents with a
boi ling range distribution between 100-1000 C,
120-900 C, or 200-800 C. At least a portion of the

crude feed exits 10 separation zone 120 and enter
FOMRWEPIIAY system 100 (see, for exanple, the PCTIUS 20041042429
contacting zones in FIGS. 1-3) via conduit 126 to be

f 1e4st D&tialBf @pR5EE HofnGhd @Edlvantaget dfidp tptodice Hatruded8®. In some
enmbodi nents, separation zone 120 nmay be positioned

wg&hqd@aq% at %&mmrp%?ﬁ ngphtha andcompoprdy mae volatile fhap naphtha are
psre 5838 88 tgé Jiiﬁadq RAREURE soféiehiboiieh@RCAti1dast asﬁb?ﬁcﬁmfthe

via conduit 15 I'n sone enbod lnEnts
csen@“ete@pm@snts gmbmm@m e h2Gvia pendaittlBht s the sane

as  orpyi, dg?e%ﬁtta)sf‘agﬁm%oﬁéﬁﬁﬁvj ﬁéleOF ﬂlrsogfé%ﬁ%k)ﬁmeh@%cludes

crude ‘product € CO cru
ch thixgure nf comipeoess with & heitisprangedistributioy dfat lsath ﬂ%(h%(édr in some

d ' h
SR E el Y bOfingeatd {8t itk T2 0. RBDithe sparatea
tdmdedbe.ﬂ)iﬁcludlds aamlﬂmt'eecif comparmntsemﬁiﬂimﬂmgrdmemimmmbn ivetyveen

Y/ TAN t di fferent,
SBporhgED Sy 2Biobocioh 0o tichsfeapt it e s e i
thepm&m Foh€120ANd eﬁteisrbenﬁem@eymrﬁ d0@ {see, a’cﬁlfhxhlhple Cthél Béhtacting
The bl e r oduct ui,t abl e for rans tation
IR F {gialt' Fﬂcond%li%‘e%ﬁ epprocessed t?%f’ eerdqu In
aphRdibBMintnts G fidnSte PZﬂxﬁinbeCﬁbﬁihaﬁéd' d’}‘)gtréa)‘rﬁ&ﬁﬁ%%am ofa

via conduit 104, and at | east portion of the crude
Fesrlting unity iAftor propesaiag: thgcrgwreqlﬁclmts contacting sptiem 16Qga conduit
afyd is introduced into blending zone 130. In:blending
zone 130, at least a 25 portion of the crude product
i s combsavesentiodimantse thercrude prodpetaclended wféamud(eftmt is the same as

e e e
argleldeing e differant vistosity thesby rmulaog m : biermed drodactdaving a viscosity
%a‘?t ésdge?w&nqgeuwﬁécomg/ rt?f th ) epsfgdu%{ P viscd %g oF escf'e}fqde In another -

or mx heraor Bre Arroauts
[ athplehhe oddagrocah mad 8O blandedmthrcmﬁahaﬁmg a AN thenid idiffyrent,

ﬁg%’g?y\éh’gt?q%&g%%ﬁ%@%t tﬁftté)ﬁa ﬁ é% ég/ ét eggnfﬁeefﬁéé)ﬁ g'gd;rude product

[he eheQiudeP TheBlehdeld ipBsiuet maystRaaititle ik MOMh gﬂﬂbﬁﬁbabﬂem

refineries and/or t.rans ortatjon carri

speci PSR TE iR eRranfmbodimentsoprugle frd' @Herﬁ sontagtmg system

ranet hdf 108, dridrsk Ieaﬁfa on@F éickide prodibt exitd SmBRiig/system 100
or conbi natl ons t hereo The bl ended product .exits

piaRRAYH 1255me isiigtoduesd inaiending zpoa 130 i blepdiag §%r1t38=cﬁt least a
g:rortﬂaﬁl%@ﬁﬁscﬁﬂie pfoduGs SAMRALGHEY She BEHOHIROQE Qte2hd ﬁ'of é?cample a

t he di sadvant aged crude enters separation zone
MQrWﬁBWa@@mﬁsmanm prodused from sepasatign &ﬁ@@gmnm cmée

(EedR RERAL Sl LY iRkt BRAT DRI Ju DMK PR e
mesststmm codeftad,terki2sor mm@alwemf am&nhmhnthamﬂ)smto
S e BTSSR e R £, RS
gl:iaydiedd&ca&& itk &c xteam‘rgaﬁ:‘ling’la@ns V&1 8 élgﬁc Md?gﬂo%quﬁaﬁ meet product
en ro, on it 1 e ocess
S the B Gpated By seneang T o Rt oD sHBero Brodut
@héctfidatidnsOhichiydedng @Rist imdePto amngs"cﬁf of 8 R YT A Plighaity, TAN,

crude product to form a_ bl ended
viscosity, or combinations thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed.
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product. The bl ended product exits bl ending zone 130

via conduit 134. In sone enbodi nents, the crude

product and/or the bl ended product are 10 transported

to a refinery and/or a treatnent facility. The cr
BYQUUIP6ISNG/ or the bl ended product may be pf GE@@%"@&““‘”
to produce commercial products such as transportation
fuel, In FKatG, e disud?&antagﬁd)drlldbﬁﬁmtcﬁs sePiiratidiEatne MCSthrough conduit 122,

gﬁggl?qsfﬁ§aﬂ Iude di s ellslplgl,yn Y‘%F“éﬁ?ﬁ‘iﬁ’af‘é aI ld%geed

PriedusR f&ﬂ&h@rentmmn&bﬁﬁg dybteie 00 tkragdhl ORIt 126. sme%st some
enbodi nent s, &rud roduct, the bl ended prod

aqqarpsraertsfféor%tt@ HUtR S SEPARIOn PR 500 gm bt At
hyafér Qbérﬁ@ﬁ spthe J:ﬁldéﬁﬁ@uc%‘ ESH&%HEE&In? g§t$}§ 166 b&fﬁeen&rrm&ﬁing zone

of at nbst 90% at nos at nost
olr3Oéhrouésqonilo%?6f Gthes prospssgtreantseandfon dl@dtPSee@tPr blendlsgu m;le 130

SR ST Spglt gl iRing S5yt ld Aot 6 Ebienca

gnrorulet fBedlenied preduchexits bidndiohig rzem 1:30 vidweenduitithd. pr oduct
T .
o g iR b onidb pfoAie apd B g b e pr it e

dransperted mchmﬁnew thd/orfartEuqtumt fa}llllll'be "Eite chahqatodilcm%r thadlended '

mor r equent ast 0, SONE, e nts,

BRidosr ey bortiea ) wafRE camipenil piduts Sh & FRRPon foeb

t}ﬁatﬁlgffuelpluﬁrlcahﬁ & cBemﬁﬁls OPfdbeskig tha¥ mch[&iemﬁglm/g \z;}ldéor fractionally
| e

epbodi nts duct . has a otal

dgﬁb‘ﬁ rru%ﬁpr Légﬁ@j%n gd prodet t?rwe ugt OBl mmorpdistilite
FRgtionsin Qﬁneaﬁnﬁ?ﬂﬁﬁﬂenﬁo/ﬂa@ Erulld Broblisdt \thEBledQ tpftluctdhnd/dd8he one or
25 crude feed. The crude product in sone embodi ment s,

e distillgtefraqgopsmpebedyidratisatedn 2’ range of
1-8 O‘V%il%ﬂe%{eb%ﬁmﬁg%i the brud ?15:@1{& Bhs 4 PENNraMhER 90Nt %Hst 50%,

of the crude feed certai n enbodi nents, the crude

3t Bast 0% axat mnst 10e afﬁ)@TANerdl@ pudsdford: In serae embadimentserude
éa%lﬁl@lrﬂaghﬁ'}\?l fn%'}gfge 0?9@0'3’ 30- ?7?"6,, %(95@' Y Bor 40- 5%% olf e '?%N é)f the

rans grans
grwlpdeedo Imcextamoﬂrrﬁnoglmn‘s, thb nrudepmduq'n hmab'BﬂNmé attmost fl he most .

(E)rSU gtemﬁgﬁ 3?& nqﬂgts(g 2,tzan mo%tcobt §|°§ % rg{;?géS AN of%e c}eﬁéoduct will

d'lrequmltlp bo elfiledst ‘D QOOIEdmﬂWﬁeﬁlﬁbnﬂ?,MeaﬂIO 0B0- ]hﬂ:ib%eminbbhlﬁmnts,

Y 00 5P B 45 A58 BonL B 8B peagro o 01

met al | SOﬁlermibaﬂm&ﬁﬂsIthe crfle progwod has s6taliNi/VUfFeabntem o at most

SRt oo Rt g Dl A gos Phrs Sim@LL ST b Nih Gl gaien of th

Qfidel Feell N ThOGudd anct @€ 5bmd A shtsNhARRReEI NPWIFS corftéht L
2005/ 061670 PCT/ US2004/ 042429 t he crude product has a

ea Pt LERte H-70h. 200058, ot 3Or50rof thed¥if V/Ee emtent ofihe erude feed. In
Ak emrbd@rnelﬁrr 4R Bide plodBO%as, %Qr Mof%ﬁd@ réau& b t@QrWﬂre

of the total content of nmetals Jn met al
sPneniina ranss fiemilx Wieramatgd ¥ ]é’ecgfﬂ@r GA0C gwmsdgzﬁﬁats grams,

_ gﬁrﬁﬁarws%mstgtmg gﬁm rid nu@xrneﬁﬂtthélgﬁdgﬂ g most 2 10°

Imted~to, carbox thi'o
guingof NafYdFes h ﬁmmduﬁbm;rﬂiee@aﬂﬂm ¢ aordan ¢f the coude poduct is

ﬁ%b% Q- %‘% A 59 g@% gt}tﬁ" Ng/qf ogt?ax; qul heenirgetac. gs

enant reni’'c ac ;
por t i mrsomk etmbediments,|thsaldesproduct haaaltoteicopteltadfimetad @lngetal salts

Bl R G s T enss Sk 10 i o e ot

e&tént Mnetals in metal salts of organic acids in the crude feed. In certain embodiments,
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and barium, Colum 12 netals (for exanple, zinc and
cadm um, Colum 15 netals (for exanple arsenic),
Colum 6 netals (for exanple, chromum, or mxtures
thereof. 10 In certain enbodinents, the crude

N 20959638741 content of netals in netal salt$ CE’IUSNW”‘“”
organi c acids, per gramof crude product, in a range

frhosruls HOORY0Es oRNEontent ofindlbld HEmeralsaks oﬁdrgnmdhcm(ﬂ@@ﬂ{ﬁge of
rans

- B0 19t Rests S B S F she deLpniech o e 1y s of g
3eidd$n A6 Crudé B¥H ODrgahiedieidp tHatistmibrall tbmﬁm sediaellde Bhtsare not
a total content of netals.in ta Iﬂgﬁ%}eorg [

Aisnited to,rcaxbraylicragids. thiglspimidasci @cmd& 5 atiﬂz%)sanw}es of
Q:?ﬂ)il)}ﬁl@ a%fdstlﬁb‘ﬁlcfe ofi& bre @1 R @fnaﬂﬁﬂnéﬂﬁ adidls, PRn@hihRAicadids, and

organi ¢ acl ds i n the crude In céftain

ehasdl apicht Bhe nagegl pgrtioniof the gpetal ﬁ@tsemameclu@metals (for example,

T T ——

20d b@@e), GOl metals (FUOKamBBYsind aridtredwAiom)gEetuinn 5 afetals (for

t he rudefed | [t dinent s.. AP f
58 ipRe HFrith Capain b B P oA SR i Qhdror”
I'n ceds eartanﬁmimdmﬁmtst the chude pmdudeaspa ot cdmtémef metals in metal

Vi sc t nost 90%, at st 80% t 70%
S DrigiclsicR e Bain 4l gride BtpgUitoios raqe teogh B0000B brathd 6
OND00S prans; Sfmnh 09000008 @rani31t6 0.0000228m) oY fr&:B.OIVODYO1 gialﬁs to

ran%e of 10-60% .20-50% %30 40% of the viscosity o
L games of metyls ip metal salts ghorganiasidser grm qficayds gradyct, dn

tsl‘:h%e EMYEBmBAQ UGl dontedt ofR4ls RONE:Afsalid\6F ozgmel 2219 %fﬂ:}é crude -
of the crude feed while the API (f:]rawt he crude

prestugicis 7043676, 80314, 9090-1 W6/ the tatd contonsyof metalidin apotal salts of

%@Yﬁcta%!dgﬂ?thEEqugfefe&ed I n sone enbodi nments, the crude
product has a total heteroatons content of at npst

90% &t cantgin;engodiments, ABkgravityosf thercrude preshict modused frp@ contact of
tt &Ldé@&ﬁ%‘ﬁ%&?ﬂgﬂ G ﬂ:te%gﬁta&{nﬁtc&?dmcg% ;&9 90-1584; §d6{bgl%, 90-110%,

certain hé crude pro as a
lved @0-1)311%) nfthe At glmrltx)tﬁf tBOcrade feedhsin céféin embddimentts, 20U gravity of

0% 9 f the total heteroatons
%%)n(ir%da Pry uc“tsf?é)mc %dé‘i?éé’aor%ﬁ?gsorre enbodi nents, the
sul f uin mam&wﬁbodﬁnehtssthe bmdepxpdmﬂ has a visypsibeofat mﬁﬂ@ﬂ% at most

34 o Xensit Blve SEER vibost Bhne el e ePodifnss e crude

@fdzmdu HﬁEltvﬁscositle a:faugkeofnomw@ r0458%, ar FA (% 6f e Risesity 6f the
%, at . 44 05/ 061670

t | t 1% { t 3
e obﬁ%"@ﬁ%ﬁ@ﬁmrseaﬁs ¢ HigoRsitg pf the cwu %lglto e 45 3 Mopt 0% of the
&%6511@ of BRtcAMe fRH WHIE tfef AP Qrdve9 df the Rnile PR IBEFROTH- 194, B0-

sul fur content of the crude product is 70-130%

8@0%2@%0']&0%9@ the) 4BE savityhle awuderfged. cont ent of the
d t
crudepf s%ﬂ'& euLde%r%%etﬁpr g uﬁ%@ﬁcﬁ hast0bal h&’érbﬁt@:ﬂ?&b&%ent of at most

content o e may be a
6%+ atgnesf 56, atuost 1008/pr atrmast S%ﬁweswﬂfcteaoatmmontent of the

n |
%llzrq%)l[c geg:ﬁ I‘f&%ﬁ%@%ﬁ E’pr 3 g? pr&«glg:g léastaz}f)&]?ﬁ k)ﬂoms content of
(abhm hto, atfleamt 30%.as teadk BP%, artat least IOV TIhe tatal h@a'eatmﬁ@%ntent of
glf, Ife t 99% of the total nitrogen content of the
e caiéde gedy

In some embodiments, the sulfur content of the crude product r;nay 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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In some enbodi nents, basic nitrogen content of the

crude product may at nost 95% at nost 90% at nost
50% at nost 10% or at nost 5% of the basic: nltrogen
content 10 of the crude feed. In certain enbodi
MR2059E0pr oduct has a basi ¢ nitrogen conteﬁFT@?mﬁf’M:‘m
least 1% at |east 30% at |east 80% or at |east 99%
Qtast §086, a3t leash PI% @ che sCliticantentQff thel dagiefeadd dn ﬁc&ﬁﬁem}icrdhments

LSBT k"B o S B BS-G0% 3002 8 B  or

adonteRiSf tleQ¥adedeedat nost 5% of the oxygen content of
the 15 crude feed. In_certain enbodi nents, the crude
pr odud® somesenhodymenis, iotal gHtogen captentef the.gride rrodyct giay be at most

| o9 bt ﬁ@s‘%’%o%t at'xﬁ&.?l(]"ﬁ Qv{‘?at ﬁBst %% d1SAstal &&c(geﬁfcoﬁ@& o?ﬁﬁg:?lﬂie

content of tﬁe crude sone e 0|ments

dssfg dm certamenghpdiragnts, ﬁf@ ccudmeodpﬁdm & totd] itrogemecntant of at deast 1%,
S o Pl 3000 9 R A S P e
t ot al Icsmieeambodiments; basicyiiragen condert ofifhe grude pofdudtmeay at most

(\9r59’d gtfﬁéﬁ gb"%f é.t t gf/o aa% r‘rqsltn /9 %%)/ t I%osg?% %tbgs?lcgg%gen content
axf ﬂni: cumlmfendn din;certmn ﬁlﬂﬂmdnmemtbethﬁ eade pi'oﬂuc‘t&lﬂ:t abasic nitrogen content

enbadi 0 duct . ha tat content o
SEPOG T et Dobahist B Gt 1Pt DeBr thesiE A oghL pontent of
Tiﬁl%ruc&tfeéceast 80% or at |east 99% of the tot aI

cont ent of goxyll -acid conmpounds in the cr
f eed. W&E‘ﬁ Ax¥gen setat pEthe GF’&EHTOéu?}%@ﬁ at most

e )1y Qtliﬁ‘éiﬁ 50MYat Béost R GERostN 044)6r at ARsE5H AL HE S8 ¢ben 'cGntent of the
sone enbodi ments, car ‘boxyl i c acids and/or netal salts

6799 FreB o R fer@in sEbedimenisy 5eméh5ﬁﬁ>ri\écamswnrwmnt§éwﬁéleast

N4 a8k 0% dt TeaS A loPAthsCISIRBH the BXNBE BorfINBOMP ERide feed. In -
Carboxgllc aci ds and non- car boxyli c contai ni ng organic

G¢ embedinerds Hepsoxygenscopienind theprede psedughiy itherange from 1-80%, 10~

- Gl e5.6ev ats%o@gsmg&yg&%aﬁwoﬂﬁe L& Ea%g@ g@ggmumms,

usi hg general I'y "known pectroscopi ¢ ne
dhectotpl @ntenhdficarbeslylrmaldewmppunda sEthe pede podedtmay bamrthhost 90%,

h h oA N duc rtai
g@%% ?%%h%tgn ITO%L g@%’an ﬁé%(t 5g/-le-nfe%lo n%nfE B e E’%ﬁl{: agg & mpoé?‘ds n
thestude@eéd. b cartast enTRGments, the crds proﬂﬁ%hai a toled carsig ©ficarboxylic

SPB BBl b S8E o SR soR el Bl f IS o
abntemd o cadfifitylié acid beinpohlsah thelvpuderfesde feed. In certain
5005, BBY Sinbesments Gols P54 SE3G¢ oBiiin SRR Bribiucedqn the
3fudé BR8 In3Me eatbolifRfils, BEUkyIV acil ah®8SthetAXMMOS T chlF)@xyhc acids

oxygen content of _the crude feed, and the crude
& elenpieally gednagd bnforg pop-gaskexyliopornaining gegenig 9aysen compounds.

tﬁﬁ%&ylféq{i?ds af ncﬁitcahﬁﬂﬁﬁc SRtdig Jl'g%l Tﬂ}lﬁ% c%lgﬁu&{sqgg crude

Addi tionally, e crude pr
wﬁu@ may®e differentinipdl throughiagalysnef/the crgdapspduct vsing geneflly known

¢ MR L

SR PO el kil S e
dirom@thI@ah)boxyl i c containing organi c oxygen conpounds

wi t hi 0- 120% Qr .90-110% o

non- C’gl} cgl.)l(d;/él pro gm cae%%linﬁ Bqnggﬁtﬁ @35%%@@% contcnt 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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conpounds of the crude feed. In sonme enbodi nents, the
crude product includes, in its nolecular structures,
from 10 0.05-0.15 grans or from 0.09-0.13 grans of

dro% Per gram of crude product. The crude
RO el

2003{84 inits molecular structure, frof® }%§2‘194@‘2429
granms or from 0.82- 0.88 grans of carbon per gram of

Cdouebat ﬁraeréuau%, & ledht BOV%Odt 16abt@INE; o 3JE:80%9% bDtha byt content of
car bon t he crud%fgroduct may

C6¢ a8 o0t ohd Dol praseheb A 6N ol erstc heAHERT: 20%ct fegst 80%,

OéraEféﬁst@g%%tﬂe%ofsﬂﬁ%ﬂﬂ@fd%ﬂpdum atomc HCratio
within 10-30% of 15 the crude feed atonmic HC ratio

i ndi catddisionsilys theprudesredvayery havn e aensent ghoashonlie peidreand/or
' lﬁcg:altsgﬁs S cAboRwi JI a%ldﬁ of ﬂtdldéf"b(}% obt 7094 & ﬁBsttﬁb%t or at most 40%

rogenls pro uced 1n sit ’Tecruepro uct

| Qf aaneds feshrpuhaenntenhpf n@nacarbanﬂ@ cofitalyiniel drgagrigrnygerscompounds
oPitin 16.T0% S, of 06 g SRR o I Ll itng B2 B e
Oeofipdurtds oOthS cgidatfiedof hydr ocar bons wi t h a boiling

| oAty SOPale e 3Tocp PG B 8 ol toehres, om

hy@tr-ma:a glbﬁﬁ Sr frumt(h)gw bopraing 9f Hiyaligen ﬂbl%rﬁm bOEtudproduct. The
bet ween, 100 C 00 C 101 MPa st 0.0
sk 1 g e s e e DAE Biew o Fm.82-
bigd ¢rigs bRJAgRN @eﬁgramwuuaa pmweman@m&la ngﬂa@@& t&ainic
a; at |east 0.001 or from

o)
G298 A of 1 cDRPERSHE TP "R 7 L1 1o, SArigess, o 90-T10% of the
ChSh HIO R R ABRT 00 Gt oD R B 10284 of

and at |east 0.001 granms, or fromO0.001 to 0.5 grans

dhe erydn %@chat@@wém ramp indisaies thaigiiakn g@i/ordqosmmen oBlydrogen in
gﬁn%ﬁ\ggégs %an&cgf%asﬁé'l&r%cm g¥cﬂr|9%ecl u@'gtsh!ldgd 1P

Iments th rufle pro per gram of
crude Tpe gt@ld@prodmt includgscontpopets mﬂamngc ofisodlingpeirts i some

gy A MGy B 0 e S T8 o

vgrarhs, ar fiarn 10i06 tqr Qhgmngsicd hydrb@atbomn witB@ bbﬂingwge @B36ib@tion of at

S 0 b R b0 SRS PR oS o

G)Vlﬂﬂa Igﬁ]m@an:ge disaithition bﬁt@&e:gmmwma‘nd ColeR at0. m:lLMPa at Ieast 0.001
t he crude

ot her epbo C
B, AE R 00T D' Careta] St bRt A boilJhe apie i ebugiog between
gmane afd 3ana1mt 02101 PEFa; G ld% @001cgrbhﬁ§ oﬁﬁﬁﬁumm -5 g s of
00Q5/ 061670 [ US2004/ 042@51 In so 8 ment s,
S BS f dingrange di o bety ¢ r"f‘P 8?0 Lotk MPa;
&Qd 4209 0.001 %thea Worf0.00180 d'Ssgréxhﬂ gx?dl%@éﬁ)&ﬁtmﬂfa Boilhg range

crude feed distill ate content the crude

hefyeaeA005Eand 53 oot Y4 ddPsr oduct, in a range
from ﬂb&g‘g%‘bgd& &Qﬁ@mde%r@&c&nngu&}esﬁ%égﬁm & crude let, at

0. 002 gr ans I'n certaln enpodi t he c
deasti@d! grarss of hydocarbenserith affoiling raeadist@iguion Eﬂ%mqst 100 °C at

%2%0} i\?l#% a%fﬂs& E]ttqﬁe}eég? P%@'&ﬁg be s lﬁr CC{CH%OI%’ VQ{{’he goqﬁrgagﬁahg dslé)tggutmn
hetdenc | 00 L 3200 6G taeht 0 MPa range fr om O 00001 0.8

In some embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha

per gram of crude product.
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granms, 0.001-0.5 granms, 0.002-0.4 grans, or 0.001-0.3
granms. In sone enbodi nents, the crude product has a
resi due content of 70-130% 80- 10 120% or 90-110% of
the residue content of the crude feed. The cru

de
PYQ P16y have, per gram of crude product PCE/US2004/042429
resi due content in a range from 0. 00001-0.8 grans,

0. 0001 s6mb embadiments) tGbdehrddugt iazm, didbillEe terflerd of TANB0%, 80-

Ao ot 8072 B e sl it o PR RRi0g g ot sgptent ofthe
76rudSRYiucBBray 530 grom o9 Orulid P, ihaeaddeRoBON0EIN -0 grams,

t crude feed ile the crude product has a C5 1
a@ﬁ%bﬁ&@%@%ﬁmt most 90% at nost 80% or at
nost  50%:efin thSodirRents RRAMRIRSIEORE 8 VGO bodi o£101880%, 30-

feed. In certain enbodi nents, the C5 asphal tenes

S a
cB¥e et 9&1 18% ef the VGO cqnisagof the grude fegd t Inmome embodimguts, the crude

9 | asphR
SRy hasber ghiRpht ARG Al R Ve BRI SR £ATL90001 0.8
peras k00 <. Sngreump, ). 008-BO girws, ar HOMOR grams.ent of t he

B

0P, ar $0-b)% of the esidue bonts ebthe chiixfeednTlendrudemroduct may have,

Lé‘egrgﬁas& HU8 prodl) & teiin@lot a8 o a‘r}éﬁﬁdegfr&? 900 6% grams, 0.0001-
a5 paahis NS5 aoh greink, 00000 -V R ate) (. GU5L0, ZRdarB Sor 0001001 BRhs.

to prqduce.a mathematical rel atiqnship between the
hi gh VP &eBEY @@%QWF@WF&W&%? FROtRAE 0 70-130%, 80-

reoed, bye-1 0% bethdMEiR &dn‘ﬁdﬁﬁ&ﬂlé'cﬁ@é%@% WHilE thebriddSrédubdfs 2 Cs
feed., For 25 exanpl a sumof a crude feed C5

FSPILPHE fent GhRtaMISt R0, % Mot 95 0B BmPR0% O the G eambplienes
R@ntefiiresatiRdeddlY TPcerfiPdbdiméts Eﬂéaﬁ aPﬂ’hQﬁéNé%Q ccg_?etnt :(r::]tt' the crude

asphal t enes content and a crude product .conte

rfasA 1pat lpash} Be.catlcast 6B%, o at leppis’ 08 eisheBlyasplalicoessantent of Ste crude.
(Bed Ml TR oteior (el Aith 1. 5096 L BE MG Yontent of
rfag/crudaefeedy In semegrebddiments doge4sing 0ked0o4splmiteRB cBftentof the.crude

|0 SR ' . b ] cont er f. .t he

cf?eu de p rngg uc gj nggq%gmae gpﬁ%ﬂ% @%co%%ﬁf%% hHEgase ﬁﬁea&}bé‘htﬁ gfthe

ferwinfdedOotdl Poducimiehie 0, or 1.3-1.9. In certain

enbodinents, .t he crude pro t has, a ntent that

o ot B bl 4F B bl il MR ERGL R B
bﬁﬁrﬂ)ign_ﬁd to@odvcRa mﬂieﬁxaﬁcad)fclefjﬁhﬁs}ﬁa{]baﬂﬁeén&'v%higﬂ VisGsicomponents
enbodi nent t he. crude .product, has a 2 content. in_a

3 G437 P gelas 8 B oo oD pgrude feed. For
RR&arh S0 2 (T4 2ARE feell Censphilteids EnPind 4\ GuddIB CATREBhtent may

f the crude feed. The crude product has, in sone

FEFERsARiEA &Y S ASHNE! o oM produdCe pephaltengoentenb@d gy eawds, product
MCR kel nfhS b8 tprBetld DR BRE sunth’ rgé?u%co%%éiﬁg gﬁég@@:{g%}ssess the

In some enbodi nents, the crude pr (
@etaadustion indnghovigposifiscompanents ingheeredefeedo S0af the emds product may

3 0,0 t al
b 00 £, 3t 0000y ) S, b
AR sentém oEthe biukde piodyrt ¢h@s asphalengscontenitis mharramgg from 1.0-3.0,

t 152 tatdon and/or treatnent. The catal yst may
ilhzﬁ?g’ﬁ)?&gglﬁ'ér"osi on, inhibit friction, and/or -

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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i ncrease water separation abilities of the crude .
product. Methods described herein may be configured. .
to add one or nore catal ysts described herein to the
crude product during 10 treatnent. The crude_product
PO EH ™8 r om cont acting system 100 has propge rpggmmmzs
different than properties of the crude feed. Such

BOD8F 30-S%% Bﬁﬂ&e 'M@R uéifent BFthe afude ARE. Thétru@siprbduct Bﬂs in some
reduced TAN; reduced viscosity; c) reduced tota

mmbvshneneoﬁmre H@OO 1191 egramss 8403-8,08 grams, og 0.81,0 L3 grams o MCR per

Sﬂ baREN, or conbi nations thereof; e) reduced
resi due ntent; f) reduced 15 C5 asphal tenes content;

g) r eérum enibRdienisethe crudy produgt dackudes fipm gratey thap,0 gryms, but
150488 01550 g1 TR i o001 el Sttty
grdnn of eredet rodush eThercatatystongy asprslrm istabiliging lveccrodeydeduct during

RaR o] bt it 1B seSAlit el Soie S bsioR Fptibis ction, andror

m}edaﬁ_sseﬁmﬁﬂonbabﬂgtﬁ@ ofihe m:ﬂalbmﬂﬁrﬁtt thio)ds dﬁaﬁm hefeixt may be
SNt e B S B e et i

Siegtitiehi. cant | y changi ng t he arrount of ot her conponents
(for _exanple, sulfur, residue, N/V/Fe, or VG&.
this manFTEde Pragust Bgdveed ﬁoar@nalar%@' emoh90 has Prﬁaefwféeent

teAREGHRted bee ciile AN SREBYRdPeRibs ndY Fndhitle, B Wﬁﬂt&{‘m a)

of oOther conponents. Thus the TAN of the crude f

TAN o) edmsqt)éltm) w@méé@awwfé’g éwtentsd)ﬁe@crmtent
QF sl ox P éillffﬁ% gﬁ&%zag ?{Uﬁeg 5@105@%’9@8 fﬁnﬁ%{ f) reduced

con‘ponen Int e CI‘U or exa

s eénhahmagmnurm) ebéuMMGthgtnnt:m\mcrbmd APE snamr, i) areduced
%E"m%. lin bibtal Qﬁt‘é %F:LS adifls; Bﬁ@%&ﬁﬁﬁﬁcﬂ«?ﬁ{ 1 dfn me
t ranspor | C 1

i on specr 1 ONs, n such cru
wenpodityentsme oefubreqirenettiog of the atudd ptaslustertlative HAhE vmdthfmd,may

3 B0k bR A s R BT R P Sk 95 o B

rons may I'nc & "olie Br° Mo
bubstantidtyadhangen di‘bﬂrrxamph: v enaiybe dembhlts onlp selectiviply deduce TAN ina

Ehs T BBl eg Mt Rnkidk e Aol pEb 8o ol i A5

Bdreple)] stifyt, R28idid) Ni/AWIEL 6€VGOD. OIrIthB nfe@RérpBydréEn 1p@ke Afing

precursor, .and then co ve as.a catalyst i
DR fas b Speuateg o BRIt on. AR Ao PR o o ogher o

%tﬁﬁrﬁmﬁ@e%&oﬂk AN M@%Bweed an BeQBduaéd, Mhilviudih IeElﬂaydrogen,
precursor) The catal yst. or conbi nati on of catalysts

Sigeqlesso a&@wﬂm@ lsra@r’ Srine pesgd to redﬁﬁepth%rtcow@%mms.carde

Gk a bty Bk Bx. EOEIR ik @lhlﬁlaltéﬁh Vot £ sith@tonté rhat is
WO 2005/ 06 7d PC /382604/ 042429 rare conten‘pl ated t

Becentsbld tomest drsatmentand/op ransporiation spreifiqagms, thppsaph cmde feed may

R il s s P Rl 0%,

DN14 0CatBiMt 0sed DN2@Cyr niok8&ObodBiNgds df3he iDMaBiDBS mm one or
R iR R s PG A AEETG. TERARIEG: R BB glemental
v in RYBGR0GE al&ﬂr?gxllqnﬁg? gic ﬁ?ls gg.?i‘ﬂﬁystid’ek&ﬁbeahﬂﬁin may be

Ffdisd it feo et Briamg
FRTOETITE TR HgI CONPTHIE ZPTGAT SRETF 5P 25 cgmg, agtive as 2 catalyst in
the contacting zone (for example, when sulfur and/or a crude feed containing sulfur is

contacted with the precursor). The catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catatysts that

43



10

15

20

25

30

In some enbodi nents, catalysts used to change

properties of the crude feed include one or nore

Cblunns 5-10 netals on a support. Colums 5-10
but are 10 not linited to

ta I ncl ude,
Qf? ?‘ﬂ % chromi um ol ybdenum t'ungst en, mﬁggﬂg@gamm
technet| um rhenium iron, cobalt, nickel, ruthenium

prelcbateinpiated tdn belisednas dssoribeshbeietr ieitluds HDB&;tIiIIﬁSQa HIMN60; C234;

Cat 58 4T, S8k ol o OTRE ARSI B PR 2o

DBESh; IIN DO DNI9ey IBN2G0; DINSas;tDI2 0@] DY ATE; DNB10d;e3i93110;

O o A Prl e s AR e R B g s

REis3fo; mw@%swxﬁmo RS 030! 26055 6273 %@@somnanzm

15 element(s I n addltlontothe Col unms  5=1
AE13 pRd 3763 wAlehlagsavalablnirom ¢RI Sntematignal dog; G&m@& Texas,

horus. The catalyst may have a total Columm 15.

el emént content, per gram of catalyst, in range from
0. 000@Geme embodiments, callyst3meed 1o chengg properticnoftbe omdefeedinclude

G ngrd Colin IR 1o a0 R MBporc Pofifil) 310 AHAR0 LERRE bt are

nwmuﬁﬁ tdf;arvmdnpmrcl@munmmlgbdeahmshmgm maagan&pl tectmeBum,

e

Br ﬁ&ﬁ&eﬁh&e@& E pat@lyﬁ@ﬂay(haﬁe per gxam, of Gatdl9t; Dtofal Gomms 5-10

Or@ﬁﬁ)%éigt%ht?&&ﬂ[e%mﬁf sorreaéf%@d@ﬂents thetﬁ,gigp%g)orma

REpe £6:80.0001-03 ghins 10.005 mmxmmﬁm,drh@lmw In

I@gr;](l:l uﬂes C%ogsu 15 el e &9@%@% éﬂ%ﬁ%n ta%{hﬂgntottholumns

630 MeYe¥(s), m&kﬂw&%f @oﬁ:ﬁ{m's%eg& mu&gihumoﬁ;s meaka{nﬂ)st may
with one or nore netals from Col u and/ or

Bave o1, GRjHaR. 15 Slermemigoresh BREER Ohtalysoid 08 G pUB001-0.1
EEBill 0. 00801006 o, DRSS 6.09Pafhs, \ox 900010101 ghifns?” 5. A

folar rati o of to Col umms met al

may D@ cpitEin emm@@entﬁ cﬁma@ly;st ipgjudes- Qﬂblmlbﬁ nptalfs). | Thegatalyst may

BRI pck RO L TRRL A 2 bl bl ¥ Bletal BFccREPor 1edTD 08D grams, at
Ieatt Q101 grams, atHeash .03 grammed/mnalrsngerﬁ@m CH0QURNE gEmSNEHOVI-0.3

éﬂ@ oodssrb PE;Q]‘E{% AIE g%’%’h %{}%m%%ﬁq%%&?feﬂfsntﬁé Hﬁﬁ?st includes

framiOc0001-0t06egranat &fl Caiohm 6metalls)ypet giamt af cafalyst db sdme€Col umm

e s, s Ay PPl ool 1 FiePud bR ke Folitn

mewl(s)des 49 WO 2005/ 061670 PCT/ US2004/ 042429 Col um 5

met al (s) and | umm Lar., ra of th

o o Th e R4 Ayl JReiofes LomBatAn SO SuRh 6 Al
B ofdr3hots ety &t Colindh 5 ﬁﬂﬂ:@ o‘ommslr 100.A @6lat F#8 02 €8lumn 6
In sone enbodi nents, Col ums me

al
pgiabofolume 8 mefal may bey %@nseefao%ﬁ 1-20a1~§91(d§2¥r§ rf gojas ratio of
EDBmh 3 ALSS Columhr E‘?i foh&al SR Y iR Pnge ﬁ&ﬂ'diﬂm 19101 8¢ 2-5. In

metal (s) in 5 combination wth Colufn 15 el enent (s

some ambodimentsathe gatalyst ingludge Gobimndld elgment(Rain additien o the o

(108 of Bk ettty SRROAL G702 st RO ol 5 sngiop 7-10.
b othen embadlmlegds,tthe catdlystiisluded Colump 6mietalés) andrdlaht $ metal(s).

iqgolgrlnlauoeclafetﬁ'? 1%%35 a)lumn 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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The support may be porous and may include refractory
oxi des, porous carbon based materials, zeolites, or
conbi nati ons: thereof. Refractory oxides nay include,

but are not 10 limted to, alumna, silica,
WO 2005061Mni na, titani um oxide, zirconi um oxPEHUS2004/042429
magnesi um oxi de, or m xtures thereof. Supports nmay be

ChhuainBedethi(s) ahd CommmErtahahl(syaAul dart ratleof ths totd Catmn 10 metal to

%iteré n Cgt aeltgist an Tech oI o |es %rgfﬂeﬁ%ogggmﬂ

i ncl UGkGomd Hﬁlb@dlﬁleﬁt@tCMinﬂhi f-do hﬁtal(&):drb mb draeeaﬁb,w deposited on,
and/ or porous graphlte s i ncl ude

S oRpOr e D el Ao o et SRR TSI 1L meBkRnis
E&Hllnhétﬁ:g with Coitdn 1§ Erein%ﬁttst[) Bredfhpdrsd m,ZStCHebBﬁt%d BRYhd &pport

obt ai n froma comrerci al manufiacturer such

Refory ghe catelyist. dy embodigients Revihisl the apatal(s) @@rﬁleynentwe
glﬁageﬁéé ‘{é g anm%mam Bﬁ&ﬁ‘fzﬁ&algsﬁ tap@feﬁmt<s>.

aver age pore |anete
Iﬁé)sugpommay baperody/dndAnaydinclude refractory D8idles) podons mbcmd;aned

ERRR Rk oF A RRBob Bt SRREB s Sy B bt v o

imitediiofaninina, silicaasilich-alaminelchitanitin oixive, qna:smmﬂmchsmagtcmum

e i 8l S Sy i Rt ot
kel db Ceiftrib® CglalySts ahd) Q‘c@mblbgléﬁbi’ @H&%&In@Tﬁmﬂ,ﬂS sme)d Porous carbon

onsi st enc | es of acjds i.ncl but,, are not
BR malsrinl Lichidp i ave et imitei g, goEvated shrban APqiar perogrephite.
Eﬁﬂnﬁl@df%&ﬂt&rmam&mmb&aﬁoﬁtmoﬂm@%meseanpsizeomes,

cut u5| eneral | knovvn cat al yst extrusion 25
itest may be Phiginad fragdcopgnerdplpanufacturer such as

.g&;wm§§hﬂgep%ﬁ%§§m‘qu be -heat treated at a

terrperaturelnaran 260 C or from 85-235 C
for aThscmpredt, &F somerpm @mwemmw@d spichythay the: sgpprst lpag pn

aver C%%@gfé%ééﬁetér%? Past e?}d S,]% %.%]teﬁb Kbr Lttl tdor Al dgla&rtglﬁs

eS|re eat treat extru te .
embodimerits) atshgportie prepared by Soming an aqueonppastetof the sippagt material.

GFRRE o RTRRA. 4A0 €800 B00 ey LARITGH P pste. T

avin aver age- por e
ivetzs andkilfiteAcidl ane adeded i sucke ulhoxmmmdtbs sud:lfmethmjms retqun-ed to give

clud t het del.t I umni n
b Pl BRAYE ayo T oreh Y (ol b B A%, p) A i
o ninc adld) adetia aciduifaric ai;d; m:dlhydraihm aeldumi na, or
conbi tlons t her of am of ¢ st s
ve | i gy £ Fonidst Bt BTbSeenb g kg SR teusiBRY
GehoBs and cOAtybk a;gamhode fo Rfm BRBIdafds 1 THY Sifdass mme\mat
200?‘1( 061670 PCT/ US2004/ 042429 _det er m_ned

24 & dsryratyrh iy rRpee e dritEnt o1 o SstAsp gffpr *ha%wd of time

ﬁblt &@fpR! BP8.5W hdubs) ak@HRINRRThE Abisthrk BorRéd F the @k iRiaRlhas
alum na, a theta alum na content, per gram of support,

regcheg adggingd lervr:b rhg heataregind grteidgte ngyshe Gurthey heat freatest at a
e 8, O SLPIOSoR / 81 S50
gvemgspomtdlmmf&l&s&@ at least 0.5 grans, or at

| east,; 0. of 't aI n as _det er.m

2 AR o 45 S e i s i,
plomfray ﬂphm&mga,gﬁ Bﬁhhlhht}bnk thevenf, CEiecaimonht giigamanaahingna, delta
alumina, alpha alumina, or combinations therof, per gram of catalyst support, may beina

range from 0.0001-0.99 grams, 0.001-0.5 grams, 0.01-0.1 grams, or at most 0.1 grams as
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techni ques. Exanpl es of catal yst preparations are
described in U S. Patent Nos. 6,218,333 to Gabrielov

et al.; 6,290,841 to Gabrielov et al.; and 5,744,025 -
to Boon et al., and U S. 10 Patent Application
POZPY4IHn No. 20030111391 to Bhan. |n sonePCT/US2004/042429
enbodi nents, the support nmay be inpregnated with netal

tdetebr@ingd By x-ﬁ@t diffyastion. |1n s6raé bbotiemgdhasppdt hdshether alone or in
support 1 s, heat reat at tenperatures In a range .
o R faton wihobes fora a0 s YN8 SOMeSt e SRR of support in
I aTFRNRGRR 0,910,941 driing} O@%ﬁb‘ardsﬂor (BB oLiRROSH dBRdMntned by x-ray

i mpregnation aids e used during preparation o
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1 oot SHPRRED o O bl et s e Ol (4o preparaion
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treatin 0 ape Su ort after eac overl a (0]

et al 1 SrReenbadineRis,the STHPRE malbs it Eiald Wigh metilip fopa

eakBbty Ih certdid BRIkt ERA s Bt Brbatdl at WhhpREat@¥SInladiinge
thods are described in U S Patent Application

Eﬂ ?%&%0 NCNEO-198 30100 £86-P0¢ oC prigrio impragralipr Wih agnetg). In

I5thé binBadimBils, SMpREN Aol Bids Ray Bk ¥&d dibid irktfRl o (8 oklaliQt.

25 equi pment to forma Col umis 5-10 netal (s) /support X
rrampiegof impecgugionmids inrluds a citeie arid sympansposthylenediaginetetraacetic

BBM (ROTH), %86 i) BBt &RbRofM Xi Ng equi prent. Exanpl es

of “suitable m xing equi pnent include tunblers,

st at i Breertginembpdimicnts, 2 eataliphmay bt fdrmed b adging or (ircgrporating the
ORI S- I oﬁ@&%@ tt&']?&%t a3 l‘ﬁ}‘i}%&eﬁ é\?\ﬁ)pﬁ?lj)t( g‘ra’@&garying”}.

m Xxers, ot her genera
Gomdaying amktabaurtop ef/the beat triagted shiapdd sspparetiaving@rsalbstabtiall her

10 3 .al / or i xture..dn rtain.,.
SR ot coffb el Bh b b BHERR ol bRl Qe Rbhrtics of
Gedl catulyst. HehOireating bf & 3hapad fupp@) aften bachanériayl df ynetal tends to improve

onngeneousl. .spersed .in, t support. In sone
RSB PRE ATt oh R RRRRR) QpelpdS o BPBET sl 45198 Svertay methocs
tRriesiribbdnelS. ST Patent ApPlication BublichticdNel Q00304 01301 t®Bhdn. OM

A A R T TN G

- eqiipdértedorm aldtursdtsal o/ sbtaliBYsupfort@ddurk.r TR €sluinfis 110

presence of hot air_and/or oxygen rich air at a
BPBTETHIrE M2y bg ¥ g uirdly nuxingquipmentc Examples of

. | . I i .
S e A S, B i
Elor examplen biatelytypeersiondniotetype), impact thiserscand aay athert geperally

RRW Sfxer,toF Ecn%fl%il? lk%@\;m &Yce a%ﬂtsuﬂa[bg%r&gdé @\p;dé%mns 5-10

presence o alr - a tenpera ures 1 n range
8fstal(§)fsugpdrf mixhes.ahyslertain lmbodimdAtS, thy mbtetizisvaré Bfix<d untit the

C i od. of time i : from 1-3
Rty sold madayl 8t (Dbt pomgean sl i PRESL iR

Wi t holifsome _inbodimBts, thkecatabyst iiatredfed BtbBp&aties oM 150-750 °C,
L 3H00%4b 9&; or from 400-730 °C after combining the support with the metal
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Catal ysts prepared by such a nethod are generally
referred to as °~ uncal cined" catal ysts. 10 Wen

catal ysts are prepared in this nmanner in conbination
with a sulfiding nethod, the active netals nay be
WORNI6™ |y di spersed in the support. Prepﬁ?ﬁpﬁm‘m‘”
of such catalysts are described in U S. Patent Nos.

6, 218In¥3thetembtdimenis) they catdlyst inay ba hehat fre28DindUd presence of hot air

Gaprielov .et.al. In certain enbodi ne o a a
A e T PR IG A B GRPP Ao T tp gemmove
RBlafile Sndtter Suck that dtMebta gt TahsOFlaRhE 5-T0 ketilksard ckiVerted to the
netals mxture. The theta al um na support/ Col ums

goryespoRding wetphoxidsr ¢ ey be heat treated at a
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wictdBsciibedindl. 8 JtatdnNbs. 6|24 8,38 % & Gideiglodebhl., ahd 6,09%84 120 Fabrielov
m crons, or 5 25 40 m crons. The powder may be
& ined with support to form an enbedded net al
cat al msdertaih Bmb6diB s RAB AR RInta sUPROANHRS coffbihel Svith Columns
conbined with the support and then _extruded usin
sulf _ﬁt%fe%h}bﬁw@iﬁlWWQw%Pyl&mmﬁm; Fdeta
BlurShatuBior)/ Calhn8ds-10 Btafs mitREE MBy PORdAt Béatditd 8 terhgbralure of at
range Lrom 80-200 A or 90-180 A, or 120-130 A

(" ép fore theapialyyihavingaiporeizedigibtion avith@median pore
Siane fHaLRD R, B | '
tor EE?%% und eP §t h@gﬁggceh%gfa@% ﬁgﬂéefﬁ‘gg%%l g%d %ﬂ???%ﬂes ofat
vastd208fC.(f or exanple, enbedded in the support),

| eadi fmBEk SUrf I
ot heIrI\Eleiq“s)Itélg8{%1 §€r I'n ’?kcesgﬁ%&épngletg%&fg %&éﬁﬁ?\ﬁ%ﬁfgﬁ Sugpgrt
pepaedatssirivedhaeinfmey beycdndsed witht asupportetilvatalystrdndoe a bhlk

h t t i f / tal yti
bodf SR B oo R SBRERRE Pl Slat SR it Gotuma 15
metai(5)o ronéxatriple, the sagpotted camalyst tund/biitbe bulk fretbcatdlydt eny be

t.al,yst duri . .52 WD 2005/ 0616 . .

FRTROET o 771536 it 58 saraeniele S o 20 TR 2645 g or S
40 middénsC Thabyieder hlay bel Ghinsindiswidinsu@hort efofitl kil @gBeddéd bl
catal yst during.contact of_ the Eat alglst with a crude

fatalyst [nseme cmbadipgRts.dhtipstden gy figcombingdavith e seppattand then
bRREPhs gYstindard RABSIG Ses td fbrﬁ%%talg@f‘ﬁ]ﬁ%ﬂiig‘"ﬁﬁﬁ&ésizé difribution with a

structured order of "the Colum

€ al’ i'n the ggl um 6
wfigepere igmster i azepgedrom 80-200 4 05 80480 prl20513P dhdom

Che. Cotle Rty FoUH g fopblf oS W ons it plieis i casta
pasticnt ofithympial td a¢sidernndes dhamirface qfdhaoembeddedmagtal catalyst (for

-

I ffract] thods. rder,_of el nt al tal i

sbre I B AR Bt o e e BB e Bl il
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1%{3%{3 on tgg st‘Page 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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Colum 6 netal peak in an x-ray diffraction spectrum
of the Colum 6 oxide to the order 10 of the Colum 6
net al peak in an x-ray diffraction spectrum of the

cat al From broadeni ng and/ or absence of _patterns

¥ %lféﬁi with Colum 6 nmetal in an x-ray FCT/US2004/042429
diffraction spectrum-it is possible to estimate that

tTine nfebils iy Boveloahd Siifady oF the AR tm@igh)erosfoarmdﬂﬁisyrfacc of the
ordered in the C?[%'Et al, struycture. %flor exanpl e,
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T
lvdedded eatelyst. dbe ardet efthe Coluune métalqnay tealstersized Givg popler x-
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or rm enum I OXIde in an x-ray I on
opelementad hdtalrin ehealmhlemda maylbe dmeﬂmn&i)bx)éomﬂasngm brder of the

RS BB 5 BB R SE R TE i o at

of the Colintn @ AletlPéakiis an mdytdiﬁ:acﬂinﬂ spasteinnofithe caralyse.dFioem,

ore dia er ore. volune, .surfac reas, .Qf.

BEriEs FOIS cbreBrparerstonated, i e et in o xmay
diffrhdtiol epdciimDit id Ssdtble t6lebhtiatel tat Ahe @ﬂﬁ@n%lxﬁ’ﬁaﬂﬁ)’&& Stlbftantially
pore di anmeters. medi an pore diameter of the pore

ﬁnéembsorewgi}qtbaeryatﬁlm@ in a range from 30-1000 A
50- 50Porxam blc%o@g@enﬁm thiBxidO5HR theNRHa BT oft hatif @ méealad pore

that include at [east 0.5 grans of gammg al um na per

Giametes of atdeash1 80sA may be cembjasdto fprapanpluminpimelybdenugy triexide

Eﬁﬂéﬂ1“%0 T%%ﬁ’ dg'rmi g'%ox%_cfgéﬁs 5 éélmnmgﬁﬁﬁ g?fb%%?ﬁle#%ﬁge Bist Dose

cod/ol Dot peak$)aThe aleminéColemn 6 drspxidegniktuge may boleat tneated at a
| P
it fibe BEL 1L (AR pOBKE 2 3aBRAERA 066 not exibita
foattem 8 Gadbdderym 2i0@ids danx-raydiffacicdSpectum (foresample, an absence
P@??d man&lé the nedi an pore dianeter of the pore size
d Y is at least 120 A, at |east 150 A, at
| east InldtheAmbatinleatsstata s nﬁay et chhetetizeA 29 pdre sa'uctbmaékanous

230 or at | east 300,A. i an re di anet
BPE g‘(’ l?l%ée ‘%% 36'6‘1%’7*6’” volurte,
Bﬁfa{cu&’bﬁé}éf Ehinfions” mereﬁﬁt'ﬂie)cﬁﬁlyﬁﬁﬁajWEadlsﬁMMStbﬂt&tal

dlstrlbfutlon Wthamlanlgmtgﬁ %gﬁleter of at ast
GBATKLEYT DOFe §iges YErseyPoRe eHS H%‘ﬁ@?mef% pore size
QRktrhuEA mARBe fh DBAL g 80-0000 A 30U3000K) or ¥D-BDO A, M Sbinden
por e di anmeter |naranefrom90 180 A 100- 140 A, or

spbodimgnta, catpdysts that mcit@agt legsh0¢ gravgs of gamma glyming pesgram of
e&m S Hale ép&e Qi% leﬁibﬁﬁorfj\bﬁﬂ & m@&i&& g&e hﬁ)ﬂefeg irfa zraﬁgeeﬁnm 60-200

ter W t of the nedi an

d@ 96-1&0 émb@fbi‘w Amrdéﬂﬂ a0 A émtbm emhetlimentsheatalystg thatyiralude at
L T e

mfedmnpoteallamﬂierbea ravfze frome 804500 ﬁhé()(pﬁﬁ%&,sor 280-250 A. In some

b hav h
RinBifingits, B mdSeh Pote FraBferor he BOFE et aibivflichus Bugpst B A4, o
llerastvﬂsodb af logst Bl put 19260200 &, a1Te4seR2(0A, 4t NastP30 &, 61 Adeast 300 A.

distrihution js
Such median pore diameters are typically at most 1000 A.

-
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10 at least 180 A, at least 200 A, or at |east 230A,
greater that 60%of a total number of pores in the
pore size distribution have a pore di aneter W|th|n 50

A, 70 A or 90 A of the nedian pore dianeter, SO
WORMH0HS® s, the catal yst has a pore size dlg‘ETfpﬁﬂ?‘ﬁ"’dﬁm

wWth a nedian pore dianeter in a range from 180-500
A 200 400l yst mBf hazd @p&@@xzé\dlsbmixﬁoﬁmm e aetlian §ORHAmeter of at

Lot Bha4 ke 50005 S5pt Gkt Budbaoths b ouin
ﬂﬁh & &@mmegmaﬂ;aaﬁee i16li RS B6m 901188 ANFO0EI0Giore20-530 AOKieh at
vol une of paores may be at | east, 0. SW%BB?I%g]%ﬂ at | eas

lgast 60% pBp avt% Augben of 291es & the pyg Fige dis Vipg a pore diameter

ik ol %G?ISﬁROYﬁle%aﬁ%?ﬁ%%%t&agl %@g&?%goemems the

edelyst hasta e sizeglistripuion vgth@en@h@tporm@ﬁm%r Watrﬁl% from7hs0 A,
With &t | Cf &f a oﬂﬂ ﬁﬁﬁ]@&%@ %b@n&ﬁ%vmh q pgre
r ea o 1

sone e ave a sur ac |east
diheter within HﬁAsBS Ao 259#1 of thameflion pore titnetd®/ g, at | east

220 SRRt 1 B s

AleadtIG0 A2 Gt leddt Q00 Anorcse st 2B0A rdventir et 6&% dfheotalamnibystf pores

di st Ll
SR e b eave § bt e Drin o0y 10 A o oQ fia Thegnedion
%&ﬁ%%wﬁtmltse‘jﬂs Emta@mluggﬁtﬁg t‘r/acﬁdatal;%ﬁhdisalqﬁfe 20 di%ﬁ@xtmh eathta
a eas a S
e RS figmgternarangs from T§h309 4, 3@05 Aofr é—’d’ 35534 3wbgat least
8595 880wt frsnbek QO peréPinthe (Shre SFe didldRA 1AL Fbﬁ dEichedivithin

enpodi rents,, the catal yst exists in shaped fornms, for
1% or 801 ofithe medign poseidiametetnd/ or extrudates. The
cat alpy g4m, Mﬂs gaévammeg;fpme%% BE m&sﬁﬁgﬁ&%mweamov -

a , range from I\ch
Qe FOlerst O Cm)/g @@mme ety PPIG Vi nlswcémammﬁnge from

Q.g%fgg%ha)ghg% of’sf@ﬂ?g,lowg OGMO%’St precursor is sulfided . _

al” su des (pri to use) using
t ec hriibg waslyktrhaving iaipotersize slistribufion with amﬂd'@p PO FiaBaTer in a range.

RoRoE3R0 A&Eily,' ”%%{:a ﬁo&‘ﬁ}%hts ﬂa@%al 4o 2R BPat least 100 /e, at

lehst &20nat/i\aeleyist 170 m tgaatatayvsmmayt lbat zm m%/gteﬂuohmus’aqe @rdaymay

BB e R IS B o

sul f uf cerfain @nbotients, tel dﬁ]ysﬁﬁvﬁi@a%@&&iﬁﬁﬁﬁ&non with a median

PCT1 US2004/ 0424
Ped lametg@ﬂééa@ezfm f@g@’&%‘tgﬁ O%S R 3ot B8 P’h@ at
1@&@9@ /g Uedkt 800 BF/9.200 Rast 1Dy fnzxgmlwﬁs?o nﬁxgl lsdcmgnface area
al kyl sulfi des, gﬁsuﬂldes tLhiols E mdg
gy B ip g i fioRy 60, qraﬁssﬁpééggs@sl%{’r%’mdéé%@r

Pat enp &%e&boﬁﬁﬁe&7%etc9taly§ee§f§%riﬁ sighed@forms, @'&%xample pellets

5, 688, 736 to Seanmans et al I'n ceftain enbodi nent S,

eylindars and/grrestrodatesa (Thk yatalygt tmlqaﬁf hasea lat plate crighcsigpgia in a
&f?n%&iﬁﬂ?é 503008/ HE 681408 N/dnf) 168~ A0 Rk, 920-%6 R/ch, SHERIS0 N/em.,

pore Size distribufion w't lan ~pore
di andt somé emlaoduamgsg tHfercotalydtsand/2 5 the patalteprécurset lscalﬁdtcytgtfonn

have suyrface ar ofa a 1 ™
b ik Gudth BRS sk e ntndlnott Bt &F ol Baftplel RETIGAT
o8y CRT Mterhationhl, )l &l so&te embxad:hﬂam e gasm:a nalybeidried then
%Pfﬂfeg nkltgr];lat%ztelyl, %Ségtalg)(stsma baergsulﬁged % s[m%y contact cif11 the cﬁglyst with

a crude feed that includes sulfur-containing compounds. In-situ sulfurization may utilize
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10 typically at nost 0.9999 grans of gamma al um na,

per gramof first catalyst. The first catalyst has,

in some enbodi nents, a total content of Columm 6
catalyst, in a range from

netal (s per gram of
WW&’“%‘B .1 granms. The first catalyst is cBpHByRMfp2429

renmoving a portion of the Ni/V/Fe froma crude feed,
Bl YasBQusdyhoptd wilfidefin tHeeresengeaif hydrsgetnhathqubpltase hﬂmﬁzmg

to TAN of a cru f eed e I 0 rtio f
bra s sRare s coginds s ik kot eu S, AR Eies el ana
bifoxided). PRLsith SMfiRfzalidtEprodebsh 5re|d@scma&cain . sl Pa&e}:@Nos 5,468,372 to
organic acids in the _crude fa(f or conbi nati ons

Seamans pt 2y #d5.4R8e301%e Semaps ehalexanpl e, sul fur content,
VO (oRE&R bmbdtiiets, 2Mirttype GTehielyS: (CHRE Sl st'Ylincludes Columns

conbi nations.thereof) may exhibit relatjve

- §HAmeptal(shinecambination Wil a Senpgrt; and hasna pere sige dasgwut:%wh a median

oSl e B8 073N 1. he L AN A s ot

teast 100 ti*lgs Thep@e volataf thel ﬁrstsmalybt raasoherat deastell/S ani/wzrhe first

rude feed to he hor & i
SR Y el G RSBl 180U DX B Soda M BHAE ana
tyfpuﬁﬂyatlonmo 9999rgrmﬂg bmmrmﬂlmﬂma;qm lgxm(;idféirstefmlyslt. t’l');)pfrst
(0] ca St cQn cat ude ms -
Rl b, 1y s s GnP i gt GRS S meRtal Pt e
$atal@stOin 3 tririgh ot 000 11t8tg 0. Al\%r%ﬁj : Hié ﬁtmrggta/@btaampat : blte Ioﬂremovmg a
range om, 0 eas % 0 e tot

P; t% Nﬁ%ﬁg‘r% a pryde fred,Jemaviag 3 porlipr ot thy ﬁ?‘PB?PeB‘F that
EHRHRRSQNAIG 3f Déridd fobB Y@nViklOdt Beath BRI of thd OJ d3pKedtened from a

of the nedi an ore di aneter. Contact of the_crude feed

iy feoth cermesie ot eoat apoytien Qf{brametals in mats] slts ghergpnis frds in the

ErRAE Febd, AR EorliBiat i O HdfeBs, %ﬁﬁﬂﬁ@pd?ﬁé&‘%fb? Exdobjfid, s content, VGO
sel ected properties (for exanple, TAN) significantly

eonianGAPTigeavity i rosidueconient, exgembinatipes thereaf) pwy exfibit relptizely
Eﬁﬁ.ﬁhﬂﬂ% ﬁﬁ%ﬁudg 'FUAGE LdrBeed WAHARN ﬁrsP&i’d}g% dBBMg &ble to

rogen source, 1 n sone
mmlmlnamge pmwlwfmmﬁcmlem@Mnmm ¢they. profiegties in

REAOUY il s BB ppHE B} el be AofAicifhly Beakd ot some
émhcnﬂ:matts loe@st mare m‘mstt:atallyst& fnay heundmpammrﬂer t hat

tribute t t I i.ah d
O 1y Shod S ol o SRR S A E s
pokehne 5410 AcktH](s) mrratbinaticrowitias suppbrt,Gintl tias 4 perel sizevistibtifive with

LR 5 b 03 oo AT B g

s e ds if ih%lwtﬁ size cmiﬁaﬁuh f)ﬂﬁhg ﬁﬁ?h@éﬂta]fl;st halel a\@relt @iakbter within 45
u ont en (0] e crude ee or e e

Arafthe fﬁng?anp@fe ‘1t4ﬁ9° thr deOnEECLQ] The UGS TR B S5 %afgwunder
Slﬁta’bl'% %oﬁthﬂtﬁlg Eorﬁﬁ)d‘ Une ﬁfag %fodh&ea &ﬁ&’éj;ﬁ'oé&?ﬂllat IE @elEJtétﬂﬁopemes

relatively small changes in

pr oduct al SO exni
towgxamplst ﬁﬂbﬁmﬁ@mﬂvm%w&we toah@sqn@snr@mr@lq; @%ﬂ@ﬁfude feed
ﬁh@&tﬁ&%r&p%rtm?alterbﬁlyp H@g%dfb?QQmafl B ﬁi'feAan leﬁr?(ﬂﬁ'c% in some

cru eed may “ha el atlve y 1 ow“cofit ent
binbddhﬁelts rfap ibe preaend Heringdontactitg. 50 wt ppn), but a

| atj,vel JAN. asphal t nt ent
o o ey RO G PR 0BL orfne O Bof e
toethﬁTAN&alfyhehhgib féﬂl\ht(léasta pordarpdfahe colmpbnéits thit doﬁmtxte to
acc

foeil%glggl’@régqgaﬁtgegt 67.Julflzg gt l]:eaeste .'9 pcl>J 10n ofe tﬁe ﬁ%ﬁ“e contcnt of the crude
product. Additionally, contact of crude feeds with the second catalyst may produce a
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10 refining. A disadvantaged crude with a relatively

hi gh Cs asphal tenes content may exhibit |ess

stability during processing relative to other crudes

with relatively |l ow C5 asphal tenes content. Contact

WO 2005067 de feed with the second catal yst s, PREJS2004/042429

renove acidic conponents and/or C5 asphaltenes

e ptdau&tlvﬂﬂa 4 1elafively ErhalheHahge mrthmllﬁmmﬂxtent ﬁg’}ﬁl@aﬁ) the sulfix
al t enes .and/ or.

e nb odi I r,ﬁ?eeg ﬁﬁ' q%%{e ﬁ-}g /E\N%Erﬁvdig 3y Jgxe.2 §Y|fwr content of

vmcm% amé sulfdPconfentleftBeehliofead. PherGudelprodust Mhfalso exhibit
relative to the. viscosity of_the crude feed.

rﬂattvemsmaﬁ chgseinfisilate coptentoV GRsontert At Teaidngsrates} relative to
f?él‘lt alysts may enhance stability of the total
product rude product m xture, increase catalyst life,

al | owin semeiembodimsatshelemgefeed mex havenrelatively lavdeonfeat of Ni/V/Fe

R e

eontend of ypwlsdh metel sdlty of orgirib acids. cateldtively hjghBAN ffor example,

i I conbi ni n upport w.th | um. 6.
RN feash . A g S0 Sl BB R ekt ot Ridifieation anctor
mﬂnaigyst dxparzhmm@dl : lerude yithe relegvetyihigh Ch hsg;hﬂt@ssam&nofnay exhibit
nore su ur, contal ni n Cco ou at
e i e Eng BlofS g SR o Her, coHep BHA lethieIvdgy Coysphgfienes
dorit@ttaCbivedtvf theleaide fRa Mlﬁdh@éecéﬂdﬁtalﬁtsf BbyreaitVe acidic
uncal cined third catal yst. Typical t he cat al yst

FoTRRqPFats Andfer Gscasphalienes consribiting do L AN feam éefca}dezfeq#o g gome
ERbEBIERL, e RRBAIIENEShalttdRs ahdDbr @nipBhats/oht:ibBing BEFAN may

gr.am of cat al yst, have a Columm 15 el enment content in

apdrl%ﬁfgé vispasity of heeude fc;sdfm iproductgnixbue plagive toy theriscasity of the
Crud0R28- Qﬂceﬂﬁlﬁ'gﬁrbot{l?ﬁn’& hd edr ﬁﬁ{‘eaéoﬁfb WEE% el 39!1 EatalP(sts may:

significant activity st abi |

ehance stabdity ebie intal mwm m@drum mlxttm ineense catalyst life, allow

[ L
I B s B BRSO gy o

treat eruslg fdfed ras desamledhd=sin. The th| rd catal yst nmay reduce

t I ) i d ' .
o, | oA SR Bl e BpE APBUUGEESul l OT B ra
bppmnmmngﬁ stppertrwithal'atumm & mmtalds) Byiréducod caxlgsa prenursor The
AR RSB b g L SRRl oy il
éstabcundy ¥ laltstapeantire delbwdi0 CC\(fbe exR@ls beloviisl he) foha Ii'élatwely

Bler Reliobelfite 515 OB MORRRAS s oL, BRIy De plystprecursor

Lhefeetd 40 1dakta 06 o€ For2 KRRt eRterfadl @hbodBndnds, tHa€hifddatai¥st may, per
content of the crude feed and with rel atlvel m ni nal

gram ol patalygfehave gCotimn 5 gleracnt contentinerneriom 004 ) derams,
6.06515,0DERGICS: IR0\ G, SHld i G108 Blay B BRULAN YR bctvity

t he sul cont ent of the crude feéd he cru
pdotabdity pheriuesd & twest thg crude faerdjas deseribed| hy@ln rfayomt swbodiments,

B e et e CRASY ol Ohenlaotor

meteashlfinscotnpotads. cr ude feed. The ab| lity to reduce the

TAN, t,he, .nmetal,s.in alts ani c salt

N 1 e o s P o SR aperon S Rbobta e coffibute to

the QAN 6f thérirde f2bd; fedusd at leaetfhaﬂt@hmfbb{e z\ﬂ}gﬁl)m he@lAAUSbf organic
tent, cont ent,

the APl distillate d
‘?“é%r WG@CGQ%@XY@ Fonteng P'&él?? e Grodygt, and sefivce the the yiscosty of Fthe crude
ol Abditi6riallg ScoRlaicbf eiudt SeBEwiE B thiYd utalRE MBY Yrodlice a crude
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10 treatnment facilities. The third catalyst, in sone
enbodi nents, nmay reduce at | east a portion of the MCR
content of the crude feed, while naintaining crude
feed/total product stability. In certain enbadi nen

WRSMH61630 cat al yst may have a Col umm 6 net al {’9’”520“4!042429
content in a range from 0.0001-0.1 grans, 0.005-0.05

Hroaids withla rolafittly Qnaﬂﬂclﬁﬁg’ﬁlﬁ tienslifar doatenhmeladite twathesulfy cobtent of

t ent 0.Q001- 0. 05
é‘?gﬁég f??hr;egt}’@gn%atﬁ’f YS‘PHJJ&H% gsfrhydg}gg Bt?knﬁlyttgq: g,ng? f%gg For
&alipa)s Cﬁldé‘?ﬂ)duét%dﬁia@é 4 Sfué 8rAkat SF 707831 30RGE tHelsali@ content of

reduction o | east a portion of the conp

thr grude &edr The ewde profmRproduesdaising thedhird erjalyst maymo exhibit
faggapf@m €Barlefs i AP f&&iﬁh%%? éﬁ\?\f@(fl{on{’eé@a&ﬁﬁs&e

essures |nar ngefr a,
mmmuvg & the code fegiln Thaubility memlgce the TAUr thn nte;qb@n@metal salts

SERREGl O Bl e LB By BBt b sloo nly

dasgihgby t Ismekhambgmthdm @av:tgodlmlhtqz@nt#ns VG(heanitenty apd tesidue

St R S S o YRSl e B Sy i o

tadhabnt Ficilitky. be at | east 220 A, at |least 230 A at

| east,_ 25 r at least, 300 AL The .

e o ied bt Yo s abradioners, ey ek Bgeagt §pafiga ofghe MCR
Lt ohé caliefd, vﬂﬁleaﬁmﬂrﬂaﬁag ckud® fedasEl ]ﬁf)ddchﬁilﬂhty In certain
al um na per ram of port, The fourth catal

FrRbQirEts, the il e Yﬂ%c"l’a“E'mﬁd%?ml@g qoreny a’apse ge trom
&94)040@ 1 grafil ebéﬁb 09 §fan§ [ 30.001-C@L @hii§ hnd aﬁ@&iuﬁh 10 aREdi(s)

0001 gr ans Col 5 et al per gram of

m wranmfr@e P@Qﬁhﬁéﬁmm% 55?3 03 pramsopr 9301 ).Qlegrams per

‘ %ém\éog‘ E?tgigtytg‘A €y ﬁﬂgﬁ a\gﬂggﬁgl AR altcﬁhalygtrlﬁaffa@iﬁ%tcf RELEORYS at least

d wt cat al
& Dirtion) ofthe companenis that copfribite th MER in thiy ced@ 51%9 gt temperatures in a

AR AR 00568 Oy o B0 AR B e iR Bonl 10 MPa, 18

OWI ng: e sec cat aflyst
MPe, arl2i-¥ MPaat al yst, the flfth catalyst, the sixth

(oo hRhtaih 8RS AHERL ) (SR UNPLe ol TR R cafBher) Heibdes
Qﬂgﬁm&'ﬁﬁﬁﬂ@) mnibzxﬁlgﬂg ?ﬁaetgéﬂlﬂef@aluﬂnmasopmrte rfihe (ﬂ;um:i ﬁzm],yst has a
ROrE S Pl %wﬂ?ﬁee B pern it g L300 Blsohds

érﬁb@hrh&ﬂg ﬁaeflﬁ &iﬁ}ﬂetéi' of IWOFo TR cAtalyR imay I3 @t 35021 A, at

The duc such cont t| n
AP oS5 56 AL T, 950 9y rifudkgCehiderams,
ﬁ']ea@f 0. ﬁgﬁlnslﬂ%aﬁﬂc 0.8 Q@mINN ableast 0® Eiridler tﬁﬁ@ﬂumﬁla per gram of

Hydrogen ener ati on be in a range from1-5

Ripe9th S herioualbCRFE 8y wtsfudeingorae mﬁh?%entsrwémeﬁ&degrams of
g&mﬂ,ﬂfstmé{m ) e 8%:11@ of ea&aai(st Mhél)({ 1Eet @ QDHE g&n%f e&mmstmetaz(s)

Y% at nos e at nost Y at nost
1 @t ofnatadyst. | lngentain ew@;hmmss, ahe (Mlmnn Fanetal i eanadign.

E)P e . ;ng?,)ﬁ/g %ﬁ?&q{ulnﬁlﬁq f e;}‘gﬁfﬂl i {a§te%g?él aﬁ%@hlﬁ%ﬁfcatalyst

subbeaguéig Yo cantacowiih ﬂmtfowth catalytst. aTlIehdtbaowl eathlyst nsaytheont or more
thﬁe I‘ollllz)\tmrhgc%t r.% cataly&, thé'sd2nF ca%alys? the third catalyst, the fifth catalyst,
the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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di stribution wwth a nedi an pore dianmeter of at | east
180 A, at least 220 A, at least 230 A it least 250
A, at least 300 A, or at nost 500 A The support may

include at least 0.1 grans, at least 0.5 gr

WO00653Y gr ans of theta al umi na per gram o?@ﬁi’%ﬂ@.&‘”
In sonme enbodi nents, the support has an al pha al um na
cont effsofk eBHbAMeRts hydi@RE nal ba bedteatddduming contacting of the crude

ram of catal yst. The catal yst 1 nclude n, o
o i oyt Syt s s peraiive e SRS AEAPO-BOF 3t 40350 °C. o
(@:g?-.fs% &M Ple G@icridict AO8ucdy fbRASEN brbliidg MEAIB/e@fTAN of at

um 6 netal (s) per gram of cata

lyst .

stV pretimest S0Me alppsh ABYepor b mast 10§o the Tﬁ%ﬁn %@%ﬁ%ﬂﬁ feed.
: i b BRg 0. al

ﬁ&?.éo%én %é}#@gﬁgﬁ fay gg lrf%éagﬁ’é Hors THONABRL, 3 0-40m Il 0P ¥805

may be relative

I 20 |

Hﬂm’fm% XBheptusie piadoct 10aythiave @ GotaliNi/ iBe c@MOMWO%V%most
/ ok 0= 30 n N

M o LA 1 A B
ghercidgdfeddc om  310-400 C, from 320-370 C, or from
330-360 C.. Ne yd ] t ak > [
sone. Brfsganratp iy ek PR SF iRy CAE st REfhier Cotumn
&xdag(smd%ifﬂﬁinaﬁén with @ thetd;’ﬂlhiri]iﬁa suiﬁlpgrt.c Theififiipcatalyst bas a pofre size
roduced from contact of t ru ed,w th.the, fi ~
ﬁmwere wiih awﬁaﬁaw dameagq Bt Iggst ﬁ%@i %6%‘-‘* %P "Rﬁ&(‘”‘ 250 4, i
Q% 25014, BPRAst 300/R, 61 at HostIDBIA. 1S sappdr @ayTiAbludedt 1¢a810.1 grams,
crude feéed. TAN of the crude t?)rod ct, maybe in, a rangig
i It 0.5CETas, oF atgmassD 9% grams gf thesa ghirminayesk gy efsfppgit, 1 some
RHBOAIHRA! Re mﬁaF&it hhd bl aAYpHE aRimifPdonterSbf Helow 0.1 Brams of alpha

catalyst') includes Columm 5 netal (s Col urm 6

by per gram efswialysht Therratalystinludes; in@pl)ae gq?l jiypgots, at most 0.1
Wodf‘cog&ﬂ% %@taﬁh?;ﬁetr:g%ﬁ{ Fo¥siystiAd af1eRRH 8061 &Sms of Column 6
Istribution wt I an |

ore dianeter of at |east

IneB(sPper igram ebatel gstrblydome embodimpets,faait elimp Srectdl(sh st er
f ' . sri.butior be at |east 220 A at
Aok E%E@org‘lﬁés{eh ution may be at |eas ' a

I"'ea east 250 A, at |least 300 A or at )
nost EO@rtéin efibedinepisondt hpdrggeni uptake Hye thetcrude desd ngayibe relatively

H6:5 Bt ﬁ(%tgipgee R Po21 Q8B 311%1_ 18@%:.3,05-% PP, 0A10-30 Nea'/’)

Y , or-at  nost grans o
abheaieariefedlrinsomdcteduifnthe fift bagalgstiaba tesiperatye inmohrgtdiom

i ) 5/061670 X 4/.042429

A ot 2 B 5 S ROR3FniRD SRS eyt e
rfegg,ajn(ssllhe @ﬁ:ba%imgg%,tlm@ Be i &@df]ﬁgo f:rlbﬂf 1-2;05 Nbﬁfnﬁf 243%3%:5‘; or3-10
and, aj | east, O. ams_. 0 u tal(.s)

BB e e rody! BORICE G GRSk OL i eTude Frt SRS R cotalyst
SRR OB TAN oflalBio 8BS, at' Bdst 80%] at initsB30%4,Qk b Fosh 1 0%BE &le TAN
to'total Colum 5 netal maybe in_a, range 1%{ér[?m ﬁ) 1-6%3

f thg crugle fgeds TANofthe eradeproduchgy berin 1gee i B9 Pnt 043-0.05,
Ehd éj.o%_vanadi um and the Colum 6 netal (s) are

nol 'yg enum and/or tungsten. \Wen the crude feed is
cont abt esttaini entbotlimentsi, x sikthdypeaf patalysti(“sixth epplgstaripeldes Column

42U CATp A HPSISE 18 o L, o

aéxth eutalyst hasgpepdre gige didtibinB/with & medign parddiadeter of abltegstii80 A. In
to 10 /[ 8 r -5 10 Nn8/n8 t.0 5 NnBJ/. i
8 R a (i mrdiar Borh famPier dhers SE i RRly et leact 220

A, at least 230 A, at least 250 A, at least 300 A, or at most 500 A. The support may
include at least 0.1 grams, at least 0.5 grams, at least 0.8 grams, at least 0.9 grams, or at

most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some
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bei ng generated in situ. The crude product produced
fromcontact of the crude feed with the sixth
catal yst may have a TAN of at nobst 90% at nost 80%
at nost 50% at nost 10% or at least 1 % of hg@(‘)l’ﬁN 2
WO PHAO/%de feed. TAN of the crude product ﬁﬁbu g4
a range fromO0.01-0.1, 0.02-0.05, or 0.03-0.04. 15
lembodiaientsyatomabefi Cahphia § enathl(s) ag Colnha 6 tmeated(spof 4t lrosi0), Ligams
feed with the fourth, fifih or. sixth catalys
PRt PR i 00D} s OF Rl BERRD B pigron o
Fﬂzieﬁm@)?pdkr) l@ﬁnﬂ\&ﬁf | datalysh rla o Bﬁb@diﬁé%t?,&hﬂh@ldﬂﬁtio bhftal ?lumn 6
accepta or transportation and/or_ treatpent. -Since
m%ag &ﬁ%gglﬂalﬂérm%@éﬂ%vpbw PARPER JOFOY b EIEee {ZTSy In certain
RirBbdiinehta Ghd OSubE 3G Retallis HAGRBOR ik GoluRh §9R3A(s) are
decreases overall processing costs. 20 In certain
pRpamangd/or jungsigbnt h type of catal yst

n e ; .
Eref a?/ S H?%E?#Z%?Z@MR@@&E%%%J ar?st o% @| urmn1 %mge
irotmed 10400 36y from B20-3 9 °C,a0r fiopsI30-36AEC st hydrogenmptake by the crude
| t hen. '
SRR BEL Bl MORELAD 1o 20 Rimd R b AR B g -5
dim’4n’ 105 Nm MDY Mégatihenet Fpdvogdn pkeke i ang éndiention thabhydrdgen is

rbodi i fi d, phird. fourth .
FPRE et m S % et oSG by s fnd wit

dreckhali cavslpg mag have 0T ANOfaiSBosY 0% ithhecdt §0%6,ait fhost 50%, at most

XBi4 i g e el e TATEE i P Brodpianey beins
péin@el BGin (103 -0, 000200105, 04 0foBagoshas TAN and/ or sel ect ed
01 hor Lo BrHHPReT gk des HIPRRbE i SO feed it he fours, A,

ot GRthchiERRirkd(c6I RO 8RFall rbh@irdnRatibiHyBbgen BtthorQdbiels Wile
have enhanced progjggtl es relative™ to the crude feed

arpducipgyeradprrodist thatis éeqspiabledortirnspartatien id{os tregment. Since -
BRALGhg 4l dr HaRPorting hyA0EI T8 Bost9f minfiRi-Rig Mﬁg&ﬁ@?&b@é&ha

in a selected SequenCe may control the sequenhce 0
proggre degreaseanverpll prasessinignostshe crude feed. For exanpl e,

TAN, AP, i | ' «
asph a@tdgﬁ%é %g(% glgcé’ta Sgs%éﬂr § oﬁpccr)#ﬂsgﬂ(e Q%VF %t% ;%a‘g]?s'l»)e%ag ¢ m@
sontent of Golumh 6nietal(shH AMBnRODGH 06061720.00EHRAIISE COMNOVOHABI(S) per

' d/ eas . porti.on of fhe vanadiumin

B a9 235 Bl S Rbualis R8s e SR v b

patalyst drbenéficind freproducingsa ¢rode preduct theichak @ FhNaoRat i 2084lof the
nen /or selection of the catalysts may, in

?rémor}g%oc&&cfe@%?s, improve |ives of the catalysts

and/ oDthehentotmkkintsi dfﬂmdlirst}; hond, tlﬁllia, foﬁﬁlﬂ/ ﬂffﬂi, éibctclj'? hrhdGdnth

m xt ure. | npr ove t of a, catalys I, and/ or

Sty oyl b e a0 6 P SIS RV S AeSERIE PRTORE ur e

dur i NEeiREREME ShtAFst(SH b1 fid ipPlicdtiePMdaShirflfind ¥sehf1Rg (cOnditions

operate for at least 3 nonths, at |east 6 ‘nonths, or

aey plégys ¢ crpdg pragucgfo braeducedthaichard AN aswd/or seleqied prpestiesi n
LR &aBhacd b AR Fee | e blﬂlﬁéﬁt@; ?ﬁﬁé &hlERed are not

catal ysts may al |l ow reduction a east a portion of
sipaificatly vhanged. skheiresulting srydle produet nufy hameenbenced properties relative

t 1 h t i_p_.net al
BOBE & andin, 8 hor B Bipsb R BN s
c onp odueanigemérti af tvoooortniérb vdtalystoin b klectad séqaarsie may control the
sequence of property improvements for the crude feed. For example, TAN, API gravity, at

least a portion of the Cs asphaltenes, at least a portion of the iron, at least a portion of the
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a portion of the residue, or conbinations thereof,

fromthe crude feed before other properties of the

crude feed are changed, while maintaining the

stability of the crude feed/total product m xture
®cessing (for exanple, naintaining 5%4’%?&%““42429

feed P- value of above 1.5). Alternatively, C5

aftRéphriddesleast Aodiod /oﬁﬂmeABhadgﬁlﬂm thy/criitey/ febbeahbe reduced before at
I ncrenent aIIy reduced b 2 ct of the crude feed

viash e Rogfenaf batetogtogsy’ greiefyeetlo i ncremental ly
and/ o rafdeffeht aﬁa)oy sélébﬁ'aﬂ ef m& Qﬁﬁl"yﬁtb Ry Oh séh€eRbddiBerte Sdprove

nmay allow the stabilit he crude feed/t ot al

BV%ﬁchéhe AT T AR AR LR AR S A prodedsEKrEE. | n
v&ﬂaﬂ df 5'@31].&1 hféﬁdfo'r Qtﬁﬁlllg%f%é’cﬁde(fgﬁgr? %t%g?&@st 3

be pOSItIOh upstream a serie
kag prossissinpmangllas a edntacting &tsteuaftoalpwte Toreap leabt 3cmpnths at least 6

PN ot e R ol by b et RO LR o

or ganCombinatitms of\teildctedrcmalym m:yraﬂowmiustimbn at lbgst 8 porttibe of the

K05 5o  BoBon BLBE Cr onProdt, B e B pr BF sl metal

pedtstof orgamf: acifly, aMedsta poEoD wﬁﬂhe eémﬁmeﬂus ﬂaacmmibWIbS‘,AN at least

rempval .of co onent t hat contr et ecrease
R ROTHB of fhe BB, g1 Famblashca JRereor fron 1hE cae e belgre other
propbitieasf m@&uadwﬁe&a% chdnp@dIwihie ndtsinhing thels@Bility ke crude

exanpl e, reducing at |east a portion of C5 asphaltenes

fesd/total REpdyglamixpure dyringipage teXARIe. Ipintaipng:s crade se
VA18e 61 dbEIe 1. ge%temhba{v SCJHsM pAN%&&rmagﬁ%

posi tioned downstream and thus, increases e leng th

Brementally r@ue@rhm@maﬁ@f gheorede ferdwithselesied catalyss. mqﬁbeltty to

ERRLERLAD ﬁﬂﬁr sefe / 4 g \g%hh%%r@g fdeB %%g aﬂow the stability

portlon (0] e Cru eed
sﬁhec@d@&dd/tﬁéaimsodupmmm) bg manﬁt@ngf dusing pocessinge 30

2o b Ui SR Pl (R SRR M8 o

potearn ohe MEmfmtal}sBmSuch 1/:¢sitmnfugro£ thgcmttah@]?(ftstum&ﬁ\t}mbr\eemoval
u i

T TR A

{mgamh ecids, adiﬂe mmWhmg thel stabilitynef thoerhdueedifotaliodhdt enixtufe)

5/061 [/ US2004/ 0424 duce s
Lont oFk¥ e thalbysah Sonr PaRt et Ao Rat phat et  portion of
Nmmtemﬁralrmhauﬁ cbﬁipﬁi&hﬁl remd@allof ctipddegathatcontibite to kN

ome em)o tact of the crude feed with the
d]f;??g?‘f‘?)“a s dn thesprterpr cernpingtigny thepegt, fiom the
&n@sifé@& porewﬁ;ﬂe,fr&ﬁﬂfntg@t Rbst Q?Qﬂiéﬁ'bfﬂ} Hélﬁnéshﬁiheh:ﬂﬁiea

reduced 5 TAN, a reduced sulfur content, a reduced

PEQYetamiKtureselative odhe ey foeq nhibits plagging of qiher gatalypts
péttione @fiovlsHadM, Gnd g %ncr@aséﬁgé* Iéﬁgth 234 %@H{e &@aﬁ@@m&m may

a reduced VISCOSIty or I nations t

beopsratedewithout WEICN@ISP@IE of satalyst.oRemovabef afeastiagogioncs the
]P g e%ﬁ%ﬁe cfiRk ﬂete?h%&nig shilé 81'35&9&!31]1& Yndlasd Qﬁfeco?ﬁlge or more

produc ure during processing
wlmtxjpcxsﬂubaécl)ﬁkrthaﬁr@eatpigm tioned in series, either

Wi t h se st. b 10, of

thi SRy Spaa) Sl e Pl SRl ABRT be porictpog fivumspream of
thy diEsDg lz&ﬂyst OFOIfiRe béntml ofthetRas feadtotd @:ﬁﬁlu&teﬁmﬁlré With the second
catalysg?s) and/or third catalyst(s) may further reduce TAN, reduce the content of Ni/V/Fe,
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hydr ogen usage during contacting. Conbi nations of
catal ysts that facility generation of hydrogen during
contacting, and catalysts that uptake a rel atlvely Iow
anount of hydrogen during contacting, may be
WO200361839 oct ed properties of a crude produc{’CT’E?ZQ?‘ﬁWe‘m
to 15 the sane properties of the crude feed. For
eadacgduifnr ¢dntent, edubdogbatomdnt, MN/obRducale ¢ontent of metals in metal
éajrrbl nation \énth the first catal yst(s), second

sof geppicpidt-ni r g catal yst(s), fifth catal yst(s),
si Xt hinCahRl eibblifients 20dtab of URV@R e YebcBihvillh 1he bécdhd beﬂalyst(s) and/or

change sel ected properties of a crude feed,

e i erkal pttshmay Prerucs 2 spsefeesotet Prodhst BixiEre et g gpduced
qgh\e Q,‘i'&ﬁcmmf &mma q Tﬁﬁf-‘«m}!y ex}]é&teﬁt @'r&!u@&i &)‘ﬂéﬁ@of metals in

feed/t ot al product sta Ity e order and/or nunber
getal salls of sxgenipsids @ reslaceseisphaltenesicontentig milz@d HLS@OSIW, or

prod%fo%%e%ﬁ?lmell\fm e VPbﬁ?%&l&logen upt %géal

nmmtalmag ﬂmrst&ﬂiiy oftsrrudefeeditotal pnbduttlrmkwreedmmgpmmbssmgPthe
[ay t rrblnatl nsther of o the crudef ed to
LB oty e B0 ot Rine R BPselins CRE it oty b el gtronm
ofthbttﬂrdomaﬁet headevem&au e the TAN and/or t he VI scosity

is at nost 90% of the TAN and/qr,

f th t
Che. v Taapday o eiSetvatogertio shoRAadiRplac R rdnes ‘G Kubisgipize
hydto gegasagefudili@ cdt¥actie Corbisifatfons of dikiyste i $RaitR gedexdion of

duct, that has a boiling range distri utlon sim] ar
B &8 d95PE Fortachng. srd eatalysts tbatquq# afelefwe Py gaouptnf hydrogen
BREHTEE thay DdNude bddHal sfeecteberoﬁémepsfat&sdeclﬁmt relative to
fee The atomc HC of t crude product nmay al so

theisgme proneraiesf thegrads ford: ;Fos Frample ﬁlwﬁ%h @éall’ﬁé gy be gseddn
EoiRbinkion WA the hi‘s&a@aﬁyst(sbeséewﬂ&dlm tﬂma%ege@s) fifth catalyst(s),

generatl on in speC| I c contacti ng zones may al

slatheatal yois)arngd/ or soientbicatalysic) @g@mseoseb'mé prqpelmpa@t 4 <mgde feed,

R N

waintdining meie fead/tolad pmdgcpttstabﬁaad Thesirdes and/or mhanbesoff catatysts may

P T8 R e BBl sB O S BB e 1B BB

prodeat atabitityd Uvlinirgal meirtydwizemuoptalfe allows casidde cdmmd VGO kortére,

SR e R APl o7 Pt P o B Gyt e TndiRained

withial20%4 dfihe regﬂéstltvedﬂbpcﬁﬁﬁ wf 1t ciude fd&&,gil]ﬁ@&lib T®RN ahé/or the
count e e OW. O | . n,so .
SRBY heth? e pracet st mog 976 e T58 ab/arbg Sfcasity of the crude

feaicur r ent totheflowof the crude 5 feed. For
example, in.a stacked confi gurat| on (see, for exanp
FI G %@)mﬂwa PefeAroenuptaks by é‘??éi“afteéaeddﬂi‘ﬂ rrgducs ﬁtcH’é‘F E’FRjiuCt

thBt 1288 bsmﬁ%%ge Bﬁtn%ﬁﬁlﬁl Sthi4r t6¥R Fsehﬁ% ps‘isatttlaﬁsmm AR rude
in , drogen nmay delivered to an

&a@aﬂd érﬁlmcasio’mr&&latwg tcz pd AN ofthestudrpleed. Theatmmie /G gf the

&b bt bldy B Gont? Bk reli 855 shiiths bRl B b O
“S'mg&@l@”ﬂfﬂlmdtd’wdbe concurrent with the fl ow of the
cru

(se eel{)f%?geg)gg%%@{lnat eIt @ntacﬁlg}g Pczntgeac %ﬁg&;&\g gglec%% g&dltlon of

hydrogen to other contacting zones and/or allow selective reduction of properties of the

crude feed. In some embodiments, fourth catalyst(s) may be positioned upstream,
downstream, or between additional catalyst(s) described herein. Hydrogen may be
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generated during contacting in one contacting zone
(for exanple, contacting zone 102 in FIG 3B). A
hydrogen source may be delivered to a first additional
contactln‘ﬂ zone in a direction that is counter-to

e crude feed (for exanple, adding RGHPEP242
t hrough 15 conduit 106" to contacting zone 114 in FIG
%&ierat@ﬂﬂm‘&lg conta&@ing e i@ delide ifeed avithohe foatth omglystés),dd h?dragen
irection that is concurrent tothefl of th
83 ge delprered,ia s contactingi4qpes thas a fefyrﬂfgq)
08veryt oF h ghy5e ReunickGo the fﬂuﬁéf tﬁeel)rudefeed thBorB®Te

enbodi nment s, e fourth catal yst and the sixth
@@b@m@s@ts éh%dqhyelar of thedwrrogen may be epaeurign o the,Bow gfitheigrude

¢ahal yst being upstream of the sixth catalyst, or vice
versa. The 20 conbination of the fourth catalyst wth
a n adBrekample, inatstackesk configuretionr(sagy for cxpple, FiGU Y, hydrogen may

B el R Pl g cBAERGR RERbml, OEaBl dfe 102

iy ¥iGo @B)) atd hydregeameychefdelivtred toan adﬂmtbrg.abl comipeting ina Kfor example,

S s a5 LB LA R e Sl o Rt B e RS

pmmﬂddeﬁermé tﬁdlgrdﬁrgendﬂoﬁr @f§ be 2dnchirerstavith thﬂﬂawl ofithe cfude feed.

ARty 74 stackad coRRURR (Sho dos pae B, 100 bidsmen ey be

’g&ﬁmg e@ﬁhﬁﬂ anére o@ﬂlﬁéﬁn‘é&bﬂé’f@b‘r d%al\ﬁﬁleacohfﬁzﬁﬁg zone 102in
content of Colum 6 nmet al (S) am of cat al , in
1G- 3R Athydipgen see-merY0s Yfﬁ%do Rl peniant ng zone In &

ABUABA hmfzﬁtcad.ﬁf&tto BY d?ﬁ"}é%r@etfégdf{for CRAHAL tadai. Hp&:yg"ea through

net al S§ ), gram of downstream seventh cat al y

£ongpit 186’ éqmﬁactl@g @rrnellé-il HfIG: 3R andiie arsgeqnd aé@ﬁmh 90164‘0“118
36he iR L H{F&uﬁn 'Efﬁ‘c gl cgﬁ()un‘eﬂtot%; Ae qamf tﬁ@&h&@féﬁd‘@ &nBleYsifding

or at | east . I ans per gram
b?drméhrygahcomdmé toequ@etmggnnssllﬁtm@l@omtlon of the

UPST I'eaig Ehbh ihent§ %@%ogﬁﬁ frﬁ%?g‘gﬁf Icht@y E{&g&&ﬁ%%&h Reries,

cat al yst my e rever se use a

‘eithen with gleyfountinddtalpatrbeing upstreaym pEithy sith ctalysy er vme wérsd. The

EOISbIQQI[ %Hh%?’cr)n e%?awsp wﬁ:ﬁa&?a “?P%{?]a%{érh may uccT reduce

proper e crude produc ange
S He canenin iisl/srabdiice @ eortent 6PmNGlsA0 Bieial) £xli6 Bﬂorgamc amds w1th low

2004/,042429 .. t h a rtles of the oy
PSS SIS a ot e R LB PBChdEe REpksm AlSS otber
b@b&nmﬁf@ﬁe crﬁdtrﬁrﬁdﬁct to%@longrro&mgea by k@all etiGurtdreiating to thé¥ame
content, c‘farn#‘pifﬂations thereof). Contact of the
B‘inﬂ?fgesf‘gélﬁFW ®¢he upstream and downstream seventh
cat al ysbse BRBodiRERS HHE differdnt sieith 08I ts hﬁ?be 1| 1ﬁcomﬁ1at10n
of at npst 90% at nost_80% at nmost 50% 5

Thogeventh gataly g 489d upsiresm frem ﬂrpmwavtrwe@nﬁu@t%% may hﬁve a total
eéHint @f@&l%%%&ﬂ(z&ﬁ g@ %ﬁh‘ of Htatlfl Qn%rrﬁlrﬂgt@ HoRESl0GRY0. W%a.rgs

I ncrenent al contatt with the upstream

dosdrymseeam wvréh pttalwtlmwm%a fotad condstd npCeluma Srmeta)s(sk per

G
b (0B St bl RO Kl or 1 bl Bl Tt of
Coluohe &reatal(s) amidie tpstream smh&cc’atatyst ohat leasi 0.02¢ramms ofiGolumn 6

ct wth_a di.ti onal Ial ro e the
i R R L R
tavatyst Aid the Hox@:ﬁsﬁdﬁn @é\fedﬂmht)alysﬁh@ elretdried. The slelityceusbAN
e T Y S A0 oy
allow other properties of the crude product to be only changed by small amounts relative to
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m xture during processing. |In sone enbodi nents,

catal yst selection and/or order of catalysts in
conmbination wth controlled contacting conditions

for exanple, tenperature and/or crude feed flow 1
&@F’%ﬁgpassi st in reducing hydrogen uptakePbyUi3jiHo42422
crude feed, maintaining crude feed/total product

rhexsane ropéribs off thy cubde ferd (for omapk, A gslatanly soial changg irlsteroatom
or r roperties of rude product. relative to
Ehe T ARG s ebont SO Comgn i qauo pals Berl) 1y

of t h€ontadtddthelcprie fecdtwith the Gsbueim BdddiWrBtreaRy sdventh catalysts may
af fected by V‘S‘{Tiﬁglgs ph epar at i ng froryghe crude
PRSP BRI thas gl Eot ebmese (e ShgtiS0rs Agosha0%, at
GRE R4, RY at 1BAF 1920 BAN 8Pthb Baak $R4! Iﬂéénﬁfen{bﬁﬁnfélhﬁ%e TAN

feed and/or crude product in the crude feed/tota

(9F g gl fred mpy be incrererntally aedused lf contagtvwith Gaapstrepmitnd he
QbbhirehrR SV cAtal RIs U ehartiel oot oP1HE Chidle Fédls'with Aatalyst to

conponents from the cr product m Xture,
dermeagrinitialaraderpsoducbwith thanged propertids melativede theerudedeadhand then

j -DAr L.af fee
SRS e A chA s i B PRl 6 biiGed B hnge product
withichargedprppetiengntivék thipitizberadspredict)atThe nbilify tb Ineluce TAN
t ot al oduct i.n.the. crude,feedlt ot.al r Lo xtuyr
fPcienBlS 89 e i PRl SERIEYR Dop AR ot Broitic?
soktute dutihy protesting. conponents of the crude feed and/ or
conpopents of the tota rodyct in the crud . .
C oun T PPing ebotiHEns Reflys e el ndlog ofes ey sta p combination
ViAFDhifolled Bﬁlt&ﬁhﬁ Eorfdaiishs (oY examipledicth SV enidd #ed flow

are soluble in the crude feed at the _beginning of
'ﬁ‘%&%’#ﬁﬁ In eeudipg wdrpgen ypigke hihibe emde @eié%mewmsg@de

- (ot rAdIRbEnixtudbtali Bty Muing HildcASRE 3hi @ﬁﬁn}%}n{g BnY 81 M6re pRYperties

conbi nations thereof), the conponents may tend to
pEee reide Broduds slativedo the respective prpeertiewef/thenrude fopd fehility of the
Tud Fe@totd] PrB8Bmidied ﬁﬁfﬁ@afféc{}@ bG VhiaSis phedsepRdtitd Eom the -

total product may formtwo phaseS and/or becone
Fvde feadfatal prodyefanizivet. nRhase sesuatiasimayt by capasd §usfonempmales o

£. r ' i i
by 4 Ll 2 L AL RN 0 e,
fibesulatibmef asphaiteneaSiomuaihe ends feed/hal penduct i3 precipitation of

FASAARL E8 C epi™

C onp oAbaetisin tives daridgnthe caracting pérind] thé eomeéntration of crode feed

e
toreedtnmod oftthe toket pfd‘dtaid&n theefhide gﬁedhotﬁlgﬁﬁﬂlﬁt mﬁﬁi% tlfa@gestRY to
e nece ar 0] 0 e, . Cr e ro ct t sl re
Rt G b chuegmidunt, ikl S s goRpmments.of euseds foegador
EdnystReiteetthd ﬁﬁa‘-l?rd&h&dﬁl fHe cFidX detRotAlBYodRt miRRE tRREE cARfle.

the stability of the process, crude feed, and/or crude

Farsirppiedhe gidufred maypontain eomgppenathataye safukle in the crude feed at
%ﬁﬁ BESRihY of ;ﬁ?é:é'ss?ﬁ?éh u%sf ﬁrbﬁé’tti]és%f fHec ?rfeea c ?{lgg gl:oﬁ %éaﬁ@(leeé TAN,

at™ floccul atio asphaltenes fromt
MR Ca $ppaltspes, Psvaluef ortdembinatiers deerdod), theicoinpbnents nagy tend to
P, |ncrea r is.relatiwvel
bAEGRP ks iutRE 1 Gl Tl loF G RS sttt chuce
febdarglthelotdl pdudtsnayefbmmt twogdhyses tiadion becainie insgjuble in one another.

ST ben ol Ao e Tlim uin PHARE Rk e comingione or

Iyreqhides. OF drinAfon of two phases, through flocculation of asphaltenes, change in

—)
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contacting conditions, by selection of catalysts, by
sel ective ordering of catalysts, or conbinations
t hereof Such controlling of contacting conditions nay

i nclude controlling LHSV, tenperature, pressure
WPRPSPEHTpt ake, crude feed flow, or combi naP¢HH32004/042429
thereof. 15 In sone enbodi nents, contacting

tcohgRARIcH b Erudé Red A toAl produd, uslyo ﬁ.@&p@maﬁ BOBPIRME Stends to
and/ or ot her asphaltenes are re whi | e _mai nt ai ni ng

R T BoBR oF BiTe of e ceiazdls. AdaloreE eEIRsT of e proces
Mo e QB FoRE-0ule, R0 @E MBI Bk heRRide od bt Yibduct mixture

cont act i ng terrper at ures may r esul formati on of
y-be maesssary taprodyes/a ¢reémredwﬁ@nth§@wﬁmrqp9m@$ t he cr ude

feed/ b%@%lg:ﬁm
of the ca qﬂg%& hﬁéﬁ%ﬁg%ﬂc%ﬁg%tlgg terrperatu e
arvhitbned audthe slalpxh&loétherprwm; crvde feod, andioh cutie feedrtatal\pedduct

PRSIl il Pafod e BaBtsb R iRy,

tﬂbammmn bfjasphaliehastffonethy cania féed gomerally. octurs.SIfite P-value is nntm!ly

SIS TSI AT G, SO L LonR See. sontroLled Sich,

hﬁhdite%fdﬁk mebmd&b%ﬂ & reiaﬁvcay stelbifef 0 g bort RMRE! ei—ude ee*edz&al

alloms for selective ¢ e in crude feed properties
PRI S o BASESSEE AD VeI, AV R oniraljed g sontroling

E&ﬁ@bfuﬁg Eéﬂdltﬂ)th@ )ty GhledHoklof bfalydth) %y%éluéiﬁe fo?&ﬁng B l%iys%, or

(DD

first contacting zone at the start of process.

Fembinations thereof. Yych éﬂwlmﬂféom@cmaéondéwé pwa#@udeﬁomn@lmg

fL'H”SSJt t ﬂﬁé 'pPer&é’ lélﬁﬁlcecé}{f&?tﬁé to? UBRRbALGINS thereof,
for ex rrp , secon at nper ature,

f our t I some spbediments, coeftactuutt@naqmtmee anewgntrcdké anchithat &

LGSO OO e %, S

theyerisle feéed. Reductigeof the MR Gented thipugh ipidragerauptake and/or h1 gher

SAR b L FERSEA) 4 el GpFRLF iy e oo

ﬁtablhty af diwtmnimfmyltomlmedm:t mibdure land/swlife of ofeod inmoee bithe tdtalysts.

SRR G i o e o

dmﬁbsdthefeg: ilewe ateatstmﬁ&ltam to Bechadheced Ahilathd/ NCR Content of the

SoRe ob o stspe DisoblyausnabmBisbar  ve (o the TAN

and/ ok sbiie efabodBiMis cbeae e Gondifsts a8 cohh8lldrsudehinatpdrures
a greater extent than the_anount of TAN and/or C5

96 8F PPREORTSEHREIZOBT mavtbegiifferentn Onewating #tidierent temperatures

SRFATOr sefeRiNARidRGn LARPREA PSRRIl rﬁﬁnﬁﬁﬂl’f‘g tﬁ§st9t51l1ty of the
within 10 C of each other. For exanple, a first

ey &edftqtpé p@éwé nﬁﬁtyrq e grrde eetlicnters adirstapyiaetng)zonmel th start

gf{/& EJS%] u%e ot er c ta y%tﬂ‘Ed s?‘%gg@p %g@%ﬂh@?eéf?rﬁ&oﬁ zone.

Othes corlmmm;mpﬂgtutea@epmme serand wmpslaﬂlr@tlanﬂtempeamre fourth
C t per ur.e

RDPAL SR alInt RERERRINE collRing forR thalose B8Gi g afer the

ﬁisEcdntacBmg ak. aAy‘s:tt commi:{ng nexﬁpumﬁrh nagbainysiangd frbd 00-420 °C
her t.e erat rior t cont act Wi_t e ot I
e o RS R Womne P et D T 2206 i i3 k0o S0 F0 oy o do-

6m°®ﬂlﬂaﬁeﬁl’thhhm§1 fitkADbnREhOtenfperafied Malsb 8L Sﬁbécﬁl%l% it sedéhd

in the crude feed relative to the TAN and/ or

CORRERS EmRsratuEd gleptshtham the fisst sonigcting mempgedﬂme&dliﬂh@nt
%ﬂnfa‘éﬁngat@ﬁpéﬁﬁﬁg tha§ PRRBETANGNHRIBEABhalfeRSs BhfentthaRhile bfbduct
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with selectrdarrangamentypf cgtalsﬁts and geptroll

EXAMPLES Non-limting exanples of support

preparation, catalyst preparations, and systens 15
with sel ected arrangenent of catal ysts and control I ed
contacting conditions are set forth below Exa 1.
PWOSPUH04t™6n of a Catal yst Support. A suppor t PGEY 20041042429
prepared by mulling 576 grans of alumna (Criterion

féﬁ&@é ¥sthe TABI%nERﬁ Elfé@@ﬁblﬁ&eﬂeﬁ’cod%:ﬁ Bf e onide faed to 8 greater extent
M chi gan, th 585 grans étyvater and rams

Hen the zmolnt %“ .Tt‘W %ﬂdéfmqa afnilﬁlt% r?ﬁq%% Y’h‘@h‘i‘?ﬁh" rstand second

&ﬁﬁééhﬁg akhp BlAhdr&Chrdh¥ SathLas\W vifhid ToHdest chéi igh a 1.3
Tri | obei md| e plate, dried between 90- 125 C, and then

cal ciFrsexample peire; conpriing Zoesmry wludea G50 caiplyss) andier a fourth
%?&%(gf&dsa%% toonthbtin gtzanwas p Biub® Btﬁmddaml(ﬁrde%bw Rerein.

cal ci ned suppo aced
The firsiceontatineg ttmperawies manpeci58t°Crand thessercnid sontacting temperature

PR SR ol W BB o o

mm:wm capiyst gitiarhigtier @perupe ptior 16 cO@AS withalmsothdr catalysi(s) in

| 0. 0008 f | ym 0208 .
{17 Send oniasli 2ok, Rrsstr o 1A Bk 67 spges reduction
ialtheiéride feabrettdive tothe Eﬂmedﬁbr CayspHaltenesr@thictibn in thB game crude

u rt_h ur f ce area of 110 n®/ nd ot al
%B‘f@g%‘i}lﬁ%ﬁté‘i‘f CoRARg ¢ emmah@aﬁrﬁ?waﬂm@é por e
si ze di strlbutlon with a nmedian pore dianeter of 232
A wth 66.7%of the total nunber of pores in the

EXAMBLES (i stribution havi ng a pore di aneter W thin

-85 A NGihifiting Qﬁarﬁ?gd RIS rafiieh, Rataly$l YrepaatRHR) afd systems

denonstrat es ho prepare a susgort that has a pore

contagheg ¢anditioaeare get forth
t. 0.1 grans of theta alum na. 65 WO 2005/ 061670

I U82004/ 042429 Exarrpl e 2. Preparation of a

; pantati ippart. SA sepriortsyasiptepeied iy mulling

ré%ﬁugﬁg@gf‘ l‘?tgvvas pr g%%?ne o&ﬁ&tﬁgﬁﬁdﬁf&-@?y Michigan,

HISrma with TR& gatnsmf wates arpifograms pf gpmlentnb wcid e Sﬁrmmhutds The

de b I ' tad
PR T e A o BRRene B aRaRen u blsk. frisd w0
17256’% B cPeiBn SllcinddRd1 9va, kiR ﬁ&ﬁE@m@SO%ﬂnﬁUfé%ﬂlcm& Qipport
pH of the solution &?\é\ﬁ Tth127 The al um na support
W

Wm@mgyhmgre.dmmeé@ ehl caleincd sppart vt Rlased etmbindeme
¢ 1B fuAGED gé fore W aﬁi %tbﬁo&ﬁ?ﬁﬁ)‘%& ﬁﬂh&&&'a&l&then

ried at 125 C ours, and then calcined
keld ingbis Goige for2 Hovsrte protees thespport. n”g‘hmpmr'sﬂscluéeshp%nm of

gty RIS s bR B APl BRCOAR 01, 0 0208 roms

af qahta dumirmeandi (BQ’TrSﬂ lgmsmﬁ thetat duminaed datnrnmnccbbjcb: -sayeliffzaction,
350 9 d f
DhetBgettodd 3G SR T Sigmnd 2 ol Bt oo d B gh¥e° The

| smpp@enadca‘p@@gmstﬁbuﬁohmmmecﬁmmdmwmﬂmu&,@.ﬁmtaﬁa% of

%gg)% B %?pt %l gg@? élgg (rigtri ution \erlrngvgptopel argfgerA (tJhm 85 A

‘of the median pore diameter.

This example demonstrates how to prepare a support that has a pore size

distribution of at least 180 A and includes at least 0.1 grams of theta alumina.
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15 Thi s exanpl e denonstrates the preparation of a

Columm 5 catal yst having a pore sizedistribution with

a medi an pore'diameter of at |east 230 A: Exanple 3.
ration of a Mol ybdenum Cat al yst havi ng

ozﬁ‘%ﬂ%ﬁt $ibution- Wth a Median Pore Di anmet E?'%%ﬁoﬂuﬂs

Least 230 A The nol ybdenum cat aI yst was prepared |n

%ﬁﬁl%d]#ﬂ ca%g/sta Was prepared

Em-he{ Ml@ﬂrhﬂg mdmeﬁ gnetammlx@mpp&ﬂt,qsﬁepm uyrtleeméthaﬂ #sscribed in

combi ni ng 4. 26 grarrs of NH4) 2Mb207 is grarrs SE

meiyweww%webm@éemmm@ %Pnsg‘BIP prepared by
Fq 40| AT 6F YOS witlpgilarBm? df AHieHIEedatd S WOIH 80fe solutlon

water to forma slurry. The slurry was heated to 65

w8t 2.27.di ssol uti on of the soli ds The heat ed sol uti on

was C'?ﬂg ﬁﬁimfng gg@gftq%?e ?ﬁ?g{l Qbhrﬁamhhﬁltpreﬁ%on -

sol ution was voI ume was adj us
8dlutivin, aget fordbhammus withloctasienal aﬁhaomldund atal 28 16 forrseveraldours, and

ﬁmn%én%f 2 ARORG R, iy eshie SR e 0.04 grams of

Q&faamhD dgrﬁﬁ lof @dtAl i, withl th& Balavice béin, ﬁlﬁpeft TEEVARiadihm catalyst
hours, and_then calcined at 48Q Ctor 2 urs. The

Packapare Fige @am&m%wa@ﬂworséwewm o330, agtore volume of 0.69
@iﬁ’/ﬁ bdlg QumReRE" é&foﬁm&&ﬁ % a%ﬁﬁlﬁ&aﬂyv\éé % lobthe BhiaREMPer of pores in

ei hg support nol enum cat al yst had a pore
ﬁiepermz;t&tm}mg of th vpnadivproesalyst hest apare digpeter within 7k of the
r ume of 0.77 cnBlg, and a surface area of
%’f%‘g“nﬁﬁgdgﬁk%u onal |y, 67.7% of the 66 WD 2005/ 061670
PCTI umwmmmmahe preprsationof agiphusen § eatalyst hipdnga pore

A o f Z,ii S

Saréd nﬁh&&:@lﬁﬁhﬁg IﬂannEiI: mmmupﬁoraprepared by ’f.he method descrlbed

B PR TeH AR NP PP bl SRR oMo

230 bAenutighprépabiidackenitich mﬂdpawa Bpéombisihg 46 gRhBRAr ed

in _the follow ng nner eé Opa g Eﬁzrt e

3% Hamse 1?4893’&

m&m&kﬁ%em S HeYoRnAd Water koA 8 RRkryO The slurry
sol ution pregare as foI ows. A first solution was 10

waslkeated t ntH dlissolgtionf Ahessolids. (Rpaheatrgsabytiongvag gooled to
PR i e DGR o Aol 136, MR SRR Bt o
82 2R witedesoraded vehgaroni zed water to forma slurry. The

I heat ed til di | ut,i

ol |t et Sirpla Qoo W et B R oY S b i
irfpreeaténsofution, 4206 0574 hols %mmmm&m&ym@m TWfor
3.57 grans of VOSO4 with 40 grans of 15 dei oni zed

geveral hours; ang thew ealejusd at ﬁ%”t“af@a 2 dewsndhesratinpeptalet eontained

RO BRI R Sl B of R} SR S lnelfin Rl e
mbbrbdenmn catalyst had a pore size d13tr1but10n with a median pore dlameter of 250 4,2
pore volume of 0.77 cm®/g, and a surface area of 116 m*/g. Additionally, 67.7% of the

jab =
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nol ybdenuni vanadi um i npregnati on solution.. The

al um na was i npregnated with the- nol ybdenuni vanadi um

i mpregnation solution, aged for 2 hours with

occasional agitation, dried at 125 C for several

WO t hen cal cined at 480 C for 2 hour BCTAR04/042429
resulting 20 catal yst contai ned, per gram of catalyst,
EtA AuBb&ToE pofes itptha ﬁbremzaaﬁu-muﬁ& §frtBeBolybdencm catafianhada pore

with the, bal bei suppert. The
E&@’ﬁb‘ﬁs\?gﬂﬁgﬁhﬁfﬁe FPeSiameler 2 pore size

d' St I TRY APV EdnlorBtritBth & Prep@itfondif a TRIen ©me@Dehtayst havmg a

Thi s exanpl e denpnstr ates t preparation of a Co

Boﬁ?étzaﬂlwgp Eﬁh em?d@n Pﬁ@tdwm%toﬁﬁﬁlﬁs ng a por e

%ﬁa’ %’4‘ WE‘%’ elymina
rrmcou o asur enper at ures roughou

slqipai't,h yptpa&d:y thémethad désgebedin Exam;sie f pwmmptqgnﬂed wnh 9

t t the. th L. of

PR s prge e g o Peopa: LG, Byt I sl iR s

&aﬂc sy todabising 2119 foehniduf @NH: Mo, 0N 3.8 Dgiding pHMo04)0.565rars of 30%
Buraf e o & UF et o pibeibanzaiss a0 128 srams of

dassiideerI8 Rt a sidtry. THeALRWRdsheXvBd @ 431 *eng@itldiddodtion Bf the
ﬂ ual vol ume ampunt of silicon carbide before placing

- Whechegted splytion wacoplsdtaroomigmpaa@repor t i ons of t he

1 oo Pessd SR by So R YL COPOR0 M 40 grams of

deienieest water. (The ﬁmwlummﬁndtsmnd ecduuqmrwersmml@md @dﬁbﬁﬁd@m
\ggﬁ%ﬁ@q‘;\g%t%r%%%d ib Iﬂﬁngﬁ%tc?@)ﬁgd L@g ohSRfiR up't8 82 &l ield the

om support om cat al yst I Tcon

‘ mlybﬁdmnﬁvanhdlm igRgoaiidn smlauomo’ﬁletahmmwwwunmnatcd with ¢he-

Biob b i ool o0 R TR Bk it £38Gp] Wation,

-dHel an2per tordevana botrsind thenAalcinkd &t 486 °¢%1Cﬁ hdum The rashilting

nunber of ores in _the pore e tr.i but h
ag‘@‘wtéO@iﬂB?FEPEfrgsfwlptOﬁFﬁalﬁg %QOET!’-‘%‘FI ‘ﬁ%ﬁ‘!“l E %5@ s o
dioyPRRin, withhdOlldREbEAE ﬁip}ﬁﬁ. maymm%e&ﬂwﬁ adilydhada

nol ybdenum and 0. 025 grans of nickel K per gram of

e@palzyétsmwp%wﬂhenwéwaﬁe@dm%o £300Auni na support. A
mi ddl gy % c?%xﬁdngﬁéi&y‘cﬁe %&?&d@)ﬁ ofh ol 6 mEtal4Hd)a ¥A$mn 5

posi ti oned bottom contacting zone to
fstaheagalydt Haring & pere size disgibutbenewittmhmedipg| aore dissneter 9Eat leasd?30
pore size distribution with a nmedi an pore di aneter

of 98 A, with 66.7% of the total nunmber of pores in
ExemplerSe Gointaet of s&nMgﬂMﬂb {Thnep Gatplyste. 4itatmdareeactor with a

St odstiched et s YR Sip hARESlics IO el ©
ta‘mpmlmttuihmughqmea c:gﬂgmbed 'ﬂ&toﬁia}y@t bedwids foriiaé bip &llimg ke space
R RS SR L B

%‘_Zmﬁ'icﬁ SaeftENlatetglsZARR Vigjof OAM Such @jﬂcorﬁgbm:@@i% believEDdehave
he top cat al yst had a pore size distribution with a

feanyratadytigipagRettiss upder thy process canditiops desraieheseing Allng

Qétalysts 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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nol ybdenum per gram of catal yst, with the bal ance
being primarily a gamma alum na support. 20 Silicon
car bi de was positioned on top of the top contactlng
zone to fill dead space and to serve as a prehea

VOFAS/06130 cat al yst bed was | oaded into a Li naggpﬁzowmmn
furnace that included five heating zones

co (r]I r gsm@adﬂmed flow hethy E&bﬁﬁhfﬂiﬂﬂg ﬂ:ethtbp of 1P readiofiebl the bottom of
an ottom contactin one n t ttom Sup ort.
Heettiire Sylsos obide et s irBas Byh ProBRITM A Io T Saghes a
Dok & p%ft. A HRbIAMELPERMN cadidehikhee(4aieh’® Pﬁas\/ﬂisﬂ’fbned on top

hydrogen gas into the contacting zones at a rate of

pf thesili lcen ca@bldg@sf@mg boliam peRtactipg ongo (Thakoltgm Fatalystihad apore
%%Lal im&é &1# g.iél,g%ﬁw o@emcmmtse % tﬂ@fotalﬁ.ﬁmbmf

nper at ur es O
pores ar,ﬂle pgre sige distribetien havmg@amwdametmt@n @ﬂ d‘oof the median pore

Bl FCdEhttalyef Shefds098 GO SEmdlllhio Bha'0'055 Boms of

e C O Zones e I nc
infukelayee plan df)eathbstBﬁrﬁh Gie(bahfceDeirgg analumsibesuppot0 C (50

F er, h .3 e contactin L nt ai ned
" 2 e B B8P oo
?%@céﬁ%ﬁnEbﬁé\t@ forth A1niddleabttabiigtiond. 'ﬁ%@m@dk@ﬁta}y\sﬂmd a pore
our.s e contactjng zope cool .to
a¥es diskibutionwith 3 mgrian Bete ghpgnetst 998 %W&ﬁ%ﬁqa oftheiPtal paber of
bed ofith di
MO TR heyEors Wi S e

ysteomtainedi O araras ofguckoland (2§ grame oh
éﬂcﬁ%ﬁ%’_ﬁéx catawsg RAfH th€ Bal#eB BB 25 uintha 58 oe: 1,
FI crude fee

was fed to ghe top of t
r eact értop capistisiligens crebids mixbue@2(chy bwgwwﬁened @.mteapf the

ﬁﬁ@(ﬁe C&Iﬁ&ﬂgg%ﬂ%% fo@ﬁ 321815] gon&ﬂ@hﬂ? L&ec q'ﬂé hﬁ%ﬁ @%%01’3 size

bott om con ctl ng zone, tom sup
dsgtbon w‘n‘fhenmdudeofeeimnemg’f 18bAtand p@dalmdt hO4agrems of

L B AR Gl B A i

yohodgen gas to the crude feed provided to the reactor

328. Nng/ 2000.,.SCFB)
\é\?:s S éﬁlé ﬁrge éaﬁ\}ﬁ’ m{’ﬁ?j]llg O top EE)% & Cfﬁtggtp}grzoge & fil1 dead space
andtoarive aga pRhes zuel hbesilest bed wagmadéd(lﬂta@ IGhgbegyfitrnace that

nmai nt ai at 370 OC for 0 .hours ratur of
TrRuef B Reafis ZHoey (REronAio o PrItst 2P 10k Jridgl 2nd bottom
r&amutagaafés,anﬂtﬁmttsﬁlshwg sequence 379 C (715 F)

for 500 ho and 388 C (730 F) for 500_10
hour s Thg ywre:s nirfucipg @ @aseet muxturp gt %1 Flte Bygzpgen

Qxﬂﬁ&é&d@s Vo®% hg&ggeﬂ@'s' irfte the EORtadtif 2bnel aPalkaed of(1t .‘ngfi’tﬁr dfaseous

the crude product and gas) exited the catalyst

THgturetpst welume Galcaf totalcatalitst Gligerenrbife wannejsauntedagipgrt of the
1%31% &9&%@8&;{ Of eplefhnlrbor9RScohtadt ﬁ@sos%réilﬁfease 115904 °C (400
separated 1 nto

tal pro e crude product and

@E)soveehhour mpdjheld at Mécé'n}ts& heowars. \efter heldmgrab%ﬂ‘!biﬂ therputacting
%Lx?e\évw%loetnﬁ%g sptg Sntcre fﬂ(ﬁ.‘ﬂ%gct ﬁg) ‘%’g e}/@\ilvgg@ WF? ger hour.

e cru
ﬂhe c@dactiag ngneawa#ey:zmtamm atét @ FOrforan aowethgmmcmrenmﬂy aiged to

310 ORB AF e Phao andhed P 20 W B S ool wee

GDEPANE B4 o Shbiee tahReatele. Properti es are summari zed in
Table 1,
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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of FIG 7. As shown in Table 1, the crude product had,
per gram of crude product, a sulfur 20 content of
0. 0075 grans, a residue content of 0.255 granms, a

n
oxygen content of 0.0007 grans. The crude pr
\goyzgqsfoglsaq MCR content to C5 asphaltenes con?@ﬁ#&é‘fﬂﬁg‘m

1.9 and a TAN of 0.09. The total of nickel and
pRpades sineeizedindldpte(p FiG. Th & Heicnels ferfl wah éedca the tys bBthe reactor.

re geferm ned. b asuri a i ght ed avera bed .
1 Futeas Bovediaested T artisd Yol Umsiiler gl oRm aas1E fipacting
raRMbottbREconfib@hg/ s, ahd ¥eSorBIPpbR of BB r&efof.cT1Rt @elid fed Wa
tenperature of the catal yst bed. It is belieyed that

eentacindviifqack pf the epselyiaindle prasoppet hyHreensass Coppeineg
bohdftiods ARl £ RN0WeNEES 8RR g8 to MR TudtSedIptotiliéito the reactor
("t ;\Zjﬂgo; |3r%r¢ovemsnt of the Crude feed in the -
waniSdimriy” £4108 SCHBY dHDewas hht.ind prersawpes 6.9 MFg(1914¢/ psi).
Tﬁ@&?&%@ﬁtﬁc&nﬁﬁoﬁe‘é%@&%ﬁ%?ﬁ o¢ {?@?5 "8 miafitdifde'a 39 °

Zones versus nours or run I e ontacting a cru

CF for
e
S @:hbuvs. t Tenipematuresmf thei thintk eontantid Bortes wisrecthervingreased aglmaintained

0 jority of o i &
B e iphte sefee: ST L v a0 Neue il fin 3885 (0 °P) or 500
houpsntlidac 90 C {734/E) for $ 80 Hoars)\iidTthen 39488574 ifdr|240@ bours.
estinmpte that .the catal yti actjvity . of. t cat.al ys
had Nt ?“Féﬁ‘t‘é%.ﬁl%tﬂ%@é?cﬁ‘\?‘,“ﬂ )|°6¥ed3ﬁ?fa finbed The
{oit ?rddﬁct?tfw @ntrpdOédd ifte ldggﬁs-{:/i\%ﬁg 818@/5 g%aaiatbg.l Iithé gasaliquid separator,
OMMES Ci oper ati op, 167 )
Petelereshas U%?W‘“QWF%‘%E%‘%P@EH%’%& 835, Gea npptg the system
wadthadhied By bhease N6 Sortfie:r. dshx HRg tiedtlyfbol Was BRNIuRG! Y a wet
ore size distribution with a nmedian pore dianeter of
t meders (The gndapoduct 38 perasirally apahyzafl jadetermingiaiFight pefegntage
8f ompdhdtiid drIhe drde pibdude. ATHERELAG LRE] &= Al L 6f th Bet@rmined .
range between 90-180 A_ with at |east 60% of the
weighl Perrentgess af coppmsntsi frudg@rqsiyeipreperties gresumimsrieedon Table 1.

Hepigng, @ pore diameter within 45 A of the nmedian pore

iameter, with controlled contacting conditions,
pr odubssshowntimTabile hrtheicrude prhduct hads pergsain pheyude praéuct, a sulfur

3 / |
Bt 0.0 erliBe § lo Bk UPOUSs rhld 8 GEH bR ot 0007
gramduThe ¢rade predivthad amafih of MEORo@dtehd t6 s Bepheltameecuntent of 1.9 and

I tent, d .red t ent
$ TRNEDPY g e 3P R e WS VHBRT, .S C ot e
and tTie hveihflibe mysmme Hetehreingd bidaegse iCweiplited HPage bed
R G P R N
%_ﬂl‘éﬁtﬂ? tﬁ’weaerﬁba&Raﬁurela'fgie{daﬁ%t’ 1838. \i\a’ i% hepl\itvéﬁﬂ_rh hal cat@mg life
aneter_1n a nge be en - . er r .

dasErares %W%Eé@?’@é‘ﬁ?sgef-oﬁlq hés fhsmﬂt@?a_? affPécSE‘Bﬂt"é‘r?E WABT versus time
CONERGInpRYE 8B the chAb fled $i th8 Ubdth P onelBEBABLA iR GEmple.
of "separating the t oﬁ@ﬁr oduct and net hod of

Blabl 3pAeprgsentsdhecavergge e the thregegontapting zopgpeverpys hours of run

[ ind 2 CXAETR 26 ﬁggl t ] |
%ﬁégcgﬁgzﬁgc\%l?&ne o%eggﬁﬁ conB’chr | Héé@ hFﬁgagr ude f g‘é%r@
hjorityt of theren tigacthe WARE of the porttdnting anes bnly hmngebhapporkimately

] G Bt Rl b AR T PSRRI EhnalAS ity

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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carbi de was positioned at the bottomof the reactor to
serve as a bottom support. A bottom 20

catal ystisilicon carbide m xture (80 cn) was

ositioned on top of the silicon carbide to r

@ KGNt acti ng zone. The bottom cat al yst ﬁ%ﬁ”@"@‘@r‘%‘m
size distribution with a nedian pore dianeter of 127

A, Wi This 66amifte @dmdnkieatésthaticomtacting thepudesfeedwitineneatabyst having

N A A VAR T
ba&&lk&t@lﬁ&lm% dgorg glaér&stﬂsuﬁml vyiﬂﬁeemadma ? Em&gtelg e ngf between
nic e al ance

f | .
§%§%As ity %rtné@@a@@??@? PG%FPHF%PH’F)?%ZG ﬂ&ﬁ%@bng
%Hete?mnqrs& Sh&FneliB® pork AldnR08: R @trbied

zone t?)oformthe top contacting zone. The top catal yst

n@macana m@tmnz,@rodmcmor@bpméwt mehdedthe srudg product. As

pores |r¥ %e pore S|ze glstrl ut1on ag'ity%asa oreﬁdoThe
dnuderpnoduct\lmd tednced (T AN, ofducedNB /e sontenty red@ed omgent, and

T B L A AT el e voo

tdrerid af thaemdb proﬁigcta\iau ﬂi}%al 108b bf those pmpemed ef ﬂnasmde feed.
r - 1

mdtﬂby_qdn b&ﬂ a\Msdlholaa&ed)mﬂmr m imﬂ@g_@w mm Ahahe reactor

[ ncI uded fouror&gat [ géaetgnes res ondi gsatga{%éh%%ﬁ%
ﬁiéﬂﬁ@,rlheth&f)o &m&@?ﬁoﬁiﬁf bﬂeﬁﬂ@cﬁﬂd M@ﬂng Becfude product

crude (Venezuel a) having the propert| es sumTarl zed in
V5151 the sameras descgbe bed i Exemple S Fatles atadyst wps pied mathap spual volume
W Gliconiddideced flowed through the preheat zone, top -
contacting zone, bottom contacti ngl zone, and bottom

e

suppoFhe apede fhed flavw torthe reactprvasiiome the fenef tharsacterte tetbetiom of
WelrbhcRRC L OleadiBew R ¥obShottPm 4l Fo\RB% ﬁﬁ%‘ffwﬂ% mBYfE O§ifiBon

gag. e contactlng condi t1 ons re as
parbide wa$ posjtihned)atrihgbostompftheseantarde serecas a;ho@om@mto A bottom

L5 a6 VL O R Y e

ﬁ:wmtadmttnmg;omcteg zoie. eThe dattem cotaly268d €posGixe Bistribmtion with a

R0 Porp SfauBler of £ AL iR T2 of B AL B s in i pre size

d:aﬁibaﬁ@fh‘h ci diimmrewithmsz hmfﬂml rheiint@resdigmietac Ehe bottom

7Q C 5 0 288. C 50 F

ST itsPidea DL et pnof st Aol 0 o prekel e gt
%@y@ﬁ@ﬁ&ebﬂh&%mé%@bﬂurs for a total run time of

P CTERM R IN I  R
BotRASdntdda ﬁfﬁe R/ RHALR tdf Dbnictify éo%eamﬁle P cANSEIHAE a Pl size

g@aV|ty of 5 during roceSS|ng he crude product

faibutien wigh &meém BoTR) a0, =O’V1@105§?7°/g pthe tagal number of
g&gg 48&&37%05 gzeotﬂ% o -u%. B%%eteg withi ﬁ&ﬂ?ﬂlgﬁneyﬁgpore

gr ans o resi onal properties o
dinmeter. U tpp cadalydt ingluded 0.83 enamis of fioBil End0.1 2 gfamSof Solybdenum
Th| es.. n I ng the cru

f ‘gpﬂhﬁsé %{E{@f’é}aﬁ ce ﬁeang\ﬁ He n%o;si’éi ton %egblde Was posg%ned on
ﬂbpsﬂf metfmtlcomcﬂtugizhneao lﬁﬂ(ﬂempaw anddo s B8 pircheat zoae) JEhe

Ea%lys% %ed \%gs I%a%?ed 1ntg a?, nlégcrg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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a crude product that had a reduced TAN, a reduced
Ni | V/Fe content, and a reduced oxygen 20 content,
relative to the properties of the crude feed, while
resi due content and VGO content of the crude ,Produ

WOR0506%IUnd 100% of the respective properti BST/EF2P4{d2429
crude feed. Exanple 7. Contact of a Crude Feed Wth

TV\DnbCBS@%‘GIeS(Veﬂ'étﬁelaﬂﬁoh@ﬁheQﬁwﬁsuﬁmrdaﬁmﬂﬂpﬁaﬂe2 FIG. 9, was
unber an ont ent t.act zon st

o Hiitan St e o, oL St o] opgd Fgpvihe B K cmc
@aﬁécmg fz‘@neabtﬁto%ﬁécﬁ&ééﬁﬁ% :&iﬁlafdnd bBEod B ﬂow/afeeeetcﬁ)e TR @ude
as described in Exa . A crude feed (BC 10

dqed avay oppiagisdgithheach pb P@tﬁl&ts B e aepeREs Of quﬂgsm gasg The
E!geﬁém%g con fw%ﬂ: dsTolldv: faﬁﬁ oPhydrbfen 890 HURE crudd edPirbBed to

h t he eat” zone, top contactln%ﬂ,
zlmeactqmas dﬁﬂ Hmtradwwgﬁ JLHSY: wap b i’ cand peqsprse Wan.9 MPa

(17585" o DA God 0 R it
REDRC ¢hea “]'t‘)cfor 2876110kmdtempe1mses&ﬁﬂmrtﬁb n&ltéme z@EEBere then
LHSV

iR Fplpiaine i Tt ool B2 ) 6 hours, dhen

288 7@ (550 PR tbxy‘z I6choRrk3thén BBS‘ED @D0 °B fott 360Hours| andtthe348/8€ (650

T PO o1 B 0B R of 0.6 and an

ave (rj age: tial profat biii&bdﬂﬁe reficiet aﬂ? Kxlag lgapafaceﬂag dédafbed i Example 5.
cruae pro O Cal Clum mo .
Joerly 3'6-* %{1 Iﬁﬁgp 04dqnd Wmcdﬁl’vftﬁ%gl‘ it during
<& d?h@érﬁ&%@bdﬂ@ﬂad gréth 8104 0.0029 ghieds.of sulfur,
OOBBEgrams of sul fur, B%Iroo ran%ﬁg?ﬂ%x 0. ??76

81093k erams ot g3yeem @491 grmsof é{ﬁé?r@né)ﬂ V%sxa@a@?wﬂéa? t Adslitipnal
Pfo‘ﬂ@ﬁé mﬁe&{ldéﬁsdﬁh&fé%s@aﬁﬁp&mﬁb%n@@ed in. Table 3

FIG 10. This exanple denpnstrates that contacti ng )
of t hiEhig exauple desapnsliates tbaiéog@qhegﬂwm@af@ﬁl\y@t@emt@lﬁsts aving

g&r SU c e Eg) qg(?%s eﬁg&r %8‘3%% @ﬁg% %g’eg‘g%ﬂ?% -180 A produced

acnde amdu@ttimlt habd reituned Ts“(bﬁ ammuczi IﬂnﬁY Faedntemt and s rgttnced oxygen
SRS b St RS UF 0 008 o, o BRSO St B3 GO

resi due con e Ccru roduct were
aordent 08%e ofude pmducﬂ Heec?9% mdphﬂ@ﬁfewﬁthwmbﬁtdmomﬁ ef the crude
f&g&d. Exanpl es 8-11. Contact of a Crude Feed Wth Four
‘al yst Systens and At Various Contacting
Exmelplei 70 r(SmtsEt oha Cendd Déed IWith TalolCathlRxig.cPhe fe@crtoxtdppamtus

unber. and tent of cont.actin
S OB B Lot SOt DGR Product scpaation
sRBed Ainidprdduct@hiyeid, and B&al?ﬁ%ﬁlf'@fdgdﬁﬂﬂfdﬂﬁ@@ theaaé ¥sdeScribed

were the sane as escribed in Exanple 5. All

W&Qs were nmixed with silicon carbide in a vol une

rati osQfyde fé&ﬁ@@-l@'cﬂcﬁ?ﬁhvﬁ{grtﬁé ﬂ@pér&es]sumﬂﬁ:hkeﬁﬁ%bl\é%t FIG. 10,
unl ess otherwi se i ndicated. The crude feed

s fod gmthe saprofitheeactor. hs crude fead flpwed Bpugh thetmche@g@m top
&t&cﬂﬁ% gt &Woﬂ{ ﬁg}]&g% tgfi%% ggld each{ ﬁlg ort Bf tme fLﬁcMPSIhe

posI t1 ctor to serve as
eotptingeonditippowere sk fdlows sraiis ofhydengemgdsao thererude feed provided to
the reactor was 80 Nm>/m’ (500 SCFB), LHSV was 2 h'}, and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

total run time was 1007 hours.
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20 contacting zone and a top contacting zone. After
the catal yst/silicone carbide m xtures were placed in
the contacting zones of each reactor, silicone carbide

ositioned on top of the top cont act i ng
\"PI P&?&%ﬁ&” space and to serve as a preheat zoﬁé‘o'ﬁ%“é@"@ﬁm '
reactor. Each reactor was | oaded into a Lindberg
f ur natke ardetprodust hadlea average MtﬁﬂQGMssamgeéd’figrmmgﬂG 2

g&y %p%ocp,essngg a{’hezci\gﬁ Iprcgdégtﬁ %%:‘f'ﬁ%%l A OE SRpprs QP sod;tum 0.6
M pyd ol hnad xwmprmaftpatagsm,s [[‘he (‘.I‘Odl‘c Eaddri H;ﬁi peogdraih @f crude

o) o5 BRSBTS Y G0 0
grag ¥R fkidiR| ABUesiaMproPerldds/ofilicdtideqirodiicE e listed nﬁr&z@s’-fh FIG.
g ans of phosphorus, with the bal ance bei ng alum na

pport. A nol ybdenum catal yst/silicon carbide mxture

(12 c1iis ¥abdpld Qenondtadsiiidt chtiitiag ofthe 3fidB Fefl \ﬁﬂlztﬁe selected

distribution with a nmedian pore dianeter of 180 A

Eﬁi%lﬁt? wikgore size distribyfionsdn A range pHYP-F mﬂn@edmﬂrwlammmthat

Ol ToD0 R e B B, i, e i egpron il
méﬁan gmm;}&?@ content, andabsidiisctontentof thetcrudd. pB@lugk wers 76%, 94%,

%%ﬁ%é@%f%%%fﬁ%ﬁ%&?%% Bl 10 if’ﬂié 061670

bot h tin h
t fRpaY i‘ex'fﬁ:r?foaﬁg Rigibgrad

gjmmofﬁonmntr]ggkmﬁw)maclﬂc@fﬁﬁst %ﬂﬁﬂm]g ﬁfeﬂﬁd,kbabli totd lﬁ)ﬁ)dﬁﬁt@&;ﬂaratxon
0 0 orus with t al ance ,bei al_um na
B 4 cack RRRR PSR! ARy B ey B Se1es CEHCTiDal iEafample 5. Al
chtaly sty weré &ﬂxe@r@lmmmwmdemedolmﬁe iR df2barts AREAMCIatbide to 1
zone, . The m)lé]denum cat st was. the sane as in the

PeSheatabyst wless %FFe“‘B’Fae rudedeed flpvthaoueh gachyeactqsavas
ok YIRAEH ums &haby@tm@&r@mm&e&bmn Sif¥en baBide WAk ﬁSstlﬂldi‘ﬁd at

zone of was mxed with silicon carbide and

the Spttquy ﬂ%iaclr Wa?tﬁbtok%‘f"ﬁ ag: htost JURBOT: direh reaster hadye botom
doMdeHREERINE arldla to Boﬁtﬁl&ﬁnh%ﬁhe%ﬁ@hié%i?l}é{)@ o% @é:bide mixtures

catal yst/siliconhe carbide m xture 8 C
yersiplacethia the qentaptingropesorhieadhreartari silicone na,rbldwgs positioned on top

O At bk VA ot S8 ey e Y€ B reactr.
Epchmsactof was lokdad intarad itdtedg @mcﬂ;ﬂmtﬁnqim;fbmmu&mg\mhés

. i ] {
oo BAPESP Bishehs ot Pd SorfBRE i R $ORGR Yot
posi tlh Eraoplé B, anhmcilciped molybdmnmhgcl@mmlysmmwmwmre
@R e i 5B dn P R coaBE et 757 e gt per ram of
M&XYSQQ)Mﬂ@&ﬁsIo&'hﬁl}%demﬁﬁ]@mm gﬁh&(&fhﬁkanandmbzq@ﬁnﬁdf a
te ;@L@%@gg %C&Z%umga;‘u%mlz 24 hours to form

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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Exanpl es 8-11 having the properties summari zed in

Table 4, FIG 11. The crude feed was fed to the top

of the reactor in these exanples. The crude feed

fl owed t hrough the preheat zone, top contacyj e
WO DGE8ht acti ng zone, and bottom support o#’éffﬂ%ﬁgﬂo‘m”
reactor. The crude feed was contacted with each of

t he catmla;@l@ muﬁdabuﬁdmﬁyhdenmﬂcbbaﬂrcagbﬂﬂ@]ﬁmn catbide mixture

[ cond [ ch_exanpl e re as
B S Bosffog 6 e SR s P p o glybspyrm/cobalt
calyaGhdIRd 0a93 N B0l dérkd) 0.03CERms oBebalthand MOF! grams of
pressure of eac systemwas 6.9 MPa (1014.7 psi).

phesphops wih thejpalance emgglumpia S4PPEE- 200 hours of
cont agtpdighdeARA it §8/sliRVE ELBIdE Bridtu@ (14 cm™ Q&Fas b&ﬁnoned in the top

remai ni ng  contacting tinmes. Tenperatures

eemactiog keng. Abpaw!hdrmampepalyst pes e syme dyin @@cro:h m@has zone of

%?”%@ ging. After 500 hours, 30 the tenperatures in
ontacting zones were control l ed as fol | ows: the

np elndixamplei 19, thi enolyhdenuar catalyst 28 described im the ddpsentacting zone of

%S%m@ e 38 e | ficth FBe G B0 o o o 0

aml). C (700 F), held at 371 C for 1000 hours rai sed

o Sl S B B BB

(483 vhsipaitivhed3ia IdboftémLotdactipgkohe | TheaincAGi9ed f or 200

hour far, atotal cting i me. of 00 ho he
iR rickel SR e T B o Ay 9 6% S L,
(Y. gimdropﬁﬁkbl Ut A8 grdds dfipRodphbials, witttle blanta beidg ahi@ﬁha
content, residue content, and oxygen content Average 5
FHPGEs f or properties of the crude products produced
i N EXanpliaRieRm gatﬁfrﬁ/sihb&; SffoilOmbaitk €15em™) Wak b&%—mo]ﬂéd in the top
FIG 12 is a gragllcal representation of " P-val ue of
£ordacting genep L beltretybdenmmy calabyst yyas the ggne 3siip theter gontasting zone of
g&gp ? the catal yst systens of Exanples 8-11. The
cru eed had a P- value of at least |.S. Plots 140,
142, Geude framdheMarsminions éfulf piidesice)aras diltofed; then heateddn an
06 ' ict h
G kol S Bl STEAS DS i et

our cata yst s

: Eﬂ&pﬁlﬁ S-i/bha)vmgﬁbw pr@ﬁﬁﬁesrmmum,nztdm Table 4| bl dt Thecredefded was

t |
BE ! IR 80 cxples Toe e B0l B e
Zorfe, fop n:onmg za@fe, bdten contatiingezondtand bettomnshippbdrt bfithe reantor. The
EETATTFINEIR T FUMS SR .
Cbntﬂﬁiﬂg Reénditidre FéredcH di:ain leheere sdfdBovk$ rhie6lf HydroRas Bas to crude
bt urinecpemectrs 180 e %343@3 P e pash dheash
é&%teﬁb@m 9 m&l(fbml;r?psot DS VR 8! rink iR Grturbe HBLAQECT

remai ned relatively.constant during significant

protacting andther fopyerad/tp 440 b7 efselz:fép remainip egnfActing mes. Alepperapires
cb
et fonMad r%%oh&% ?@?Aﬁ C @ 50 oé F) fot 5'05 h@lﬁg Bg&ﬂta‘réﬁﬁoge ‘?ﬁe r 300 hours,

representdtion o en upta
(e fatigerat@es natl sogacting zonagavefe eohjrolfadras f@ilswvs cthe temypetature in the

ms_in t h P
FREE s 408 B BIERE O B 8B R e Bt B
BEAMCH6H0 THY, Helat Gﬁﬁlﬂbfof' E@ﬂh(mrs, baised 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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each of the catal yst systens of Exanples 8-11,
respectively. Net hydrogen uptake by a crude feed

over a run time period of 2300 hours was in a range

bet ween 7-48 NnB/n8 (43.8-300 SCFB). As shown in FlG
WO 2045(p81630t hydr ogen upt ake of the crude feehCT(H32004H42429
relatively constant during each trial. FIG 14 is a
ghipphneabf 399PCEIHMAndheldit 399 SC dore200 hoire, for a X LeRAdiHg

I.n Iaht ercent age, of crude product ("R') versus
P{ﬁlﬁ\gﬂ%b& “) for each of the catal yst systens of

Exanpfscrittelptoducd veasheridfichieadaBuéd foldefldine rA, hy@iden uptake
roduct had a residue content of 88- 90% of the

B ginde deset Reiielue Y G4 gontent pesifuesngntept, gadoxygen coppt. Average
. : _
s SO PR BlrldS e PSR R g 071 iR i Table 5
wdilgl §b5t  systems of Exanples 8-11, respectively. As
sho ' : '
ot oa 0" 121e erdhical Arebdri Be PIMERE R et Brochibet 4 versus
singime (Cafir epohrafithervstalyt systems of Exdmplés| 85 1. Theicsude feed had a P-

Bt R g RS A 125 ey flerr- e G

pradict obtainbd by edridcying the yakde fised ofithHkefgnt esal Pt dyktentdl cfEXamples

WD 2005/ 06167Q . PCTI 04/ 042429 .164, 166, .168,
ﬁ brﬁse?ﬁ%@én?or%éﬁo 5?%5‘-'?@2,9-8#% the Fryde Proflch aee*ém% of at least
p.b:f@j oa&?sbaymt abas;]ganmes' tah}a). .IﬁSIExdl?pfcﬁle,dtlw\Piv_hlub :ms a‘tlmve 1.5 for
catal yst systens_ O es o-11, respective n
BaERf te rpmGue. At the FFCFX %ﬁa tE? n@é%woilwm*%ﬁ %6%21? 1 héhe B-value was
VS e th¥ PLALR of #eGfude pRdBueiosealR trial Ghay Hdi8fefY8d that the crude

%L‘zilylty of each crude products increased by 1.5 to
ed infagh wiekrempined relativelystafleduring eenjacting foriamplen the gzude feed

&8 ndi piAR! seg&ratuéws Dbwh AEFRT. Y98hOPREME bBihk Brule 21%89& remained
from?21.7-22.95. APl gravity in this range |

elagvaly popstamt during Algpifigantivortipns pf eagle trisl, weeept mdixampled0, ngvhich

ihs Paafllc3RL 58] representation of oxygen content,
expressed I n weight percentage, of the crude product

(" 02"BIGy b} is@graphicalk iepresefitativy of et hpdregenaptaki by cradafepd (“Hy”)
A T oot P iyl 14 o 10

Hisk B2 nEd rbgmsemmwh;gdmgntuptlakc obteieed echbnwucting thén eniude feed wri]th
8-11,.. ' )

P B R b S S AR L A el 0 DiteentipgRg Y o

driwde feedisier & emdime fegiol o£ 2300Gonrsaehs G a Fabge betwernyA48Nm®/m’

B ST o b SN in FRY 3.0 B pifoRe nusU e cracioed was

rkRtivél CorReMO@Ring @dhanil. of the crude product remained

rel atl veL%ISconst ant after 200 haqurs of contactin

ti me FIGnls i 8 ggphigel ryprassnialpm elaRtiduscpgisnt expresend in g*reiahh e
SR D P AL pdaRR PR AR rhilBlne $*)S6L &ith OF HABRyst systems of

oxygeh ounds are’reduced during the contacti ng.

yermpies 2N, v sachiof hefous e haprdecnseductbed aghisdie coniomaf 88-
éb% bﬂL@ fersﬁge EJh?&n @fthé &84 =81 PAILE'138 1‘3%, 1‘6'6916623:%@838}4{ teSidue

containing organi ¢ oxygen conpounds are t
wateatdfitheedrydegweduct dhiainatbycantacting the crodnfead with thegrighysi ¢

ds,. . I '
L By SRR, SRt B B 1 BRI ot or
driddIpfoducpeinpined rethtivelly 2bnstan® duritigthigagftvant portivhs 6fedck atht of

160 /n8 (1000, SCFB), the ) )
%. ngls g grapl%cg reprgsentatlon of change in API gravity of the crude product

(“A APT”) versus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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reduction of crude feed MCR content was 17.5 w %
based on the weight of the crude feed. At a
tenperature of 399 C (750 F), at the sane pressure and

rati o .of hydrogen to crude feed, the reduction of
WOABO6I83Y MCR content was 25.4 wt % based oRCT/H2?004/042429
wei ght 25 of the crude feed. In Exanple 9, at

rmqtsrs Or68¢ Dmilepﬂe%SABf graﬁ?hf@m(&@& ;E))ducaolﬂﬁlﬁé‘csw @nbikting the .

f hydr
O sty i R Rivbenseo! Exoplos et sy esmetiret g g o e four
Qﬁal& %h&ecrﬁcﬁ%om&‘mﬁﬁﬁﬁty\&ﬁﬁ range Trod 54.3-D23 Sk, Othe (APE grav1ty

i ght of the crude a tenperature of 399

(Of eghpyude afodpﬁé l@mddwés%wel dageees. aTlilf‘omeFaﬁ%sl bg@ﬁﬂr 0
was é%t%/?? éﬂﬁg{r ﬁe&h\/\%b ) éuco%;lﬂq u f'g%gg A1
Bravidy mﬂzbrsemds leILﬂ(?t‘/iv ofithe APbgmtﬁer tiféhajmeFfe@d) nt ent
d
OeTongi 3557 ks More BRSO A0 G
Ipe:gbmge, bﬁhq:)arude product (‘tOal) velsas nnmhc:(“ﬁeﬁar@w]mﬁﬂse c&tadmd
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take. Sel ected crude r oduct operties were at
7’5%16? profieet daming o3chingheht shewndn Eﬁré 6cthe geyseR e@tmﬁs crude
??ddﬁ@t&&ﬁmﬁé@ﬂéﬁaﬁ%l? Soidtant dRr Qﬁ&'ﬁrﬁu@éﬁ@ﬁﬁ&udgﬁt&ﬁef e‘é‘l"lfe'?élﬁhveiy

0- 30% of the sane properties of the cru
Sprstant pxygen gontend ofthe grvde produds demapstratge Hhatelected orgapig @xygen

PRARARUS 2 A BL Al theliohtiodhy. KBy A0 SEIGIETEE e
ekastples, # maydd mfnnql/témaigbasmnuoﬁionaf thmsrtboxr%c@bmahmg organic
S chPonaF RS oAt B EAGH, AePlne Mol YorB ARty bl
wkiydee compeungs.ni ng a P- value for the crude feed of

b Th «8ach
0oL ke Biel R A DRSSt oo
Qr(lldﬁ' D end a Fitip aflgdmgen WGAde fetiof 60N /ae (1 GIOBEFR), the
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\feed. Al@tehip'é%tl&é of 399 “BRI75@TP Vit the safne phdsies ahiﬁ'aﬁceeid)ydmgen to

Fde Pt einion oF S e G oot i Bl ot g weiaht

l,ﬁﬂléémdg}geaact of a Crude Feed Wth.Catal vsts Having a
Pore-Size Distribution Wth a Median Pore Di aneter of

At Leldixampis % atgeeqtiopconditiqns of3d} g £700CEhSpraseurepaf 6.9 Hba
EP@W:P@% %a atftio FGrob&GAG LRI RRARE %d*ﬁm@/ﬁi“iﬁﬁo §C‘FB|) the

content " of ~contacting zones), each catalyst
sedgticn of grude feed #CR seritent wienl 7.5 W lbasedon the pright ofdhe crude

T80, M G LoE e, G5 rrr%%grgre;%ur%rgr@o oot

wiutiénfead, thepediction Ioﬂcmd@fee&MGRcmtemawhn Wewt™d, based ou diee weight of
f.eed fl ow
the crude fee

This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher
temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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to each reactor was fromthe top of the reactor to the
bottom of the reactor. Silicon carbide was positioned
at the bottom of each reactor to serve as a bottom

support. Each reactor contained one cont actlaﬂpzon

WO005/961639 cat al yst/ si | i cone carbi de mi xt ur es 20047042429
placed in 25 the contacting zone of each reactor,

sili cCOR®e em@lﬁaiem?stﬁusﬂmﬂ ogﬁ@& 0?8 cfudg fuafl viifhes rélatively bigh
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Véggé ii;} Qw’m%the ﬁpaltqni e&tﬁe WL%% \éyxaﬁfeﬂ%aﬁf é@fgrﬁw of each

ZRIZE ProWdt Svall ¢ 80-S 7% af:ﬂxemgélvhyofth@m%é&fe@d (vifife the) viss Sty of

a period of tinme and naintai ned at 43 C. for_ 120 hours

eﬁhoaldmmuct \@sraamosﬁw efitheseropiby pish eaﬁeetbr oduct s

i B agﬂ%w i
lend Mf@on@mngenont@madg@mxﬁp sldﬁdans\msthpﬂ, each tatadproflucd m

St e 8 S e Bl il oo QRS iR i promplc
34 Alidatalysg veonmaet iwity anfeqmdh golome dﬁmﬁmobaﬂmdeh ’Iihh erude feed flow
LB o S b 5 o A i

Sak-Positondd & Mﬁbom @fedcH st ﬁ&vmmbmhapboat FA&h tefctor

a range fromO, mth et h gen.upt ake .
Son el ons e g P 435 e ol ieopY (ip it Tt Wy placed in
hedoRaQihg W8S SFUAEH Rh@SY, Silicdnd Qarbale Gva® boshibnéd B Blpof tHeGp
SCFB). during _contacting of the crude feed and the

gemasting renede il ylsad Spaceidn HEYCH agrehpgtaprsy@sachreadiyy- Each
eBhAGEd 1088840 WS ind BT FulN A 104 SR hidRd E}ﬁeé’xﬁeﬁ@né FnBEcorresponding

processxel ative to an anount of hydrogen used in
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I
R N 8536@5’%“’%%“2 % the costs
of pr Acmnb(stv‘sgman carbolie mlﬁlﬁreﬁxdlﬂi cm )maalpb:;mom:d oh amtofdfe silften

ed wth the noly nu I um,cat al
B8 G o cofab e TR RIS Tt S e P padiom
bitﬂ?sthhpreﬂ'ﬂéﬂ Dif Exfaft@lec. URbe ERaroysieI L3, 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 from the individual nolybdenum catal yst
Exanpl es 15-18. Contact of a Crude Feed Wth a
Vanadi um Cat al yst and an Additional Catalyst. Each
react or apparatus (except for nunber and content of

WORMO6183Y 25 zones), each catal yst sul fi di Hg/HEOMP42429

each total product separation nethod, and each crude

pr od upﬁe RBRELHHE Bndid6e HNExHEpR 1as]40e9€ a3 folows: mat@@‘ﬂ?ﬂl@gen

e e e BT 0y 1e80ids Wi Mo O] SCRBp LAY was 1,
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Ehd e Gﬂﬁdlﬂﬁtcg s Q?&Haﬂ@xg?fcfgd@é@lm&rﬁng%on Bng allows

vana Ium cat st/ sil'icone car mxture (15 c

leashydogen todreawed in thedprocesprebativeg tooni m@untmf dydrogerfisatdl e
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posi ECORt act | ng z
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%%Q.t i%te e catalystgl 1g§neocfarbt1 ik utreasI ﬁclaceg & v htac %Q SSnes of
each reactor, silicone carbide was positioned on top of the top contacting zone to fill dead

space and to serve as a preheat zone in each reactor. Each reactor was loaded into a
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hydr ogen gas. Contacting conditions for each exanple
were as follows: ratio of hydrogen gas to the crude
feed provided to the reactor was 160 N8/ n8 (1000

SCFB) for the first 86 25 hours and 80 NnB/
‘E@lﬂg‘;s’“ﬂﬁ“the remai ning time period, LHSV vvangcg’égz /042425

and pressure was 6.9 MPa (1014.7 psi). The contacting

Lindbarg fanacehira irethded foue heming lzbnes borresBdiling t6 @eCoréheatzone, the
period of tine %Egﬂ{iral ntaiged at 343 C for a total
cquigrang zones, Gpd Y1 SYEPEE: exanpl es denpnstrat e
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50% and viscosity of at nost_ 75%rel ative to.the sane
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PALFRLRPHIBIGE dortiktiy 25, €S 15- 17 each had an.API

gravity of "100-103% of the API gravity of the crude

f eed. In|Bramplet18aByrex't (fass Wrrks Gopergtion. pewo¥reled) Sribbbeads (30
BRN il lsioh& e doh@Bhe(Esap! € 10 18) produced a

product” wth 1 ncreased viscosity and decreased API

gr avi €gide Santos Besin,Brazib fonkixamples 1§-18 havipgoihe groportiey suppmarized
; . ; !
glhﬁbferé'l ggﬁ 12‘;?@ gfé:J 3185 of A Ee%@r'gg d{)ﬁée'sc??c%ff‘eédyﬂc%‘&i through the

ecreas ravity, It may e to Infer
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800 ot Bl ooy Fhieiled Vi SR oF B oty e B8 of
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69 ) Jledr dperibd BLkirie adddhaihtimed B A3 °CYSr 4 tofruntitne of 1400
Exanpl e 19, the LHSV during contacting was increased

borsver a period of time fromi1 If' to 12 h-t,

nao. | TR Ghaftplet ey el Cori2 e crBETeH it 4 Gyl S et
¢ataly<0 Bavings pore bize Estailmlion vith a mhdian perd diapetsd ot 350kin
orr]rﬂ)lilyazti%g \Jlt% a%%ﬁﬁﬁéﬁa? gatJyAsL}Ihayullgs & Sg'rle ts%e distribution with a median pore

diameter in a range from 250-300 A, in the presence of a hydrogen source, produces a

crude product with properties that are changed relative to the same properties of crude
feed, while only changing by small amounts other properties of the crude product relative
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density, VGO content, residue content, heteroatons
content, and content of netals in netal salts of
organic acids during the tine periods that the LHSV

was at 12 h"1 and at 20.7 h"l. 25 Average values_for

WOSUYSIP t i es of the crude products are sholnl/Pip004/042429
Table 6, FIG 18. As shown in Table 6, FIG 18, the
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80-90% of the sulfur content of the crude feed.
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?lﬁﬂﬂblek RS gsﬂacdtaﬂ af@ﬁﬂé Febdst Vaitdus msmﬁh@oilzig&‘iﬁg systems and
e contac |ng Z0nhe 1S grea r an
theepiaivel erae the samsasdescripein Byawpls 6 F@epwﬁwwﬁ the fryde S feeds
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FaRBe A s B s et 1188 e Py wf PR AL DEM R
odnidny tr Ogmphditenes content and the reduced sum of the MCR content and the Cs
asphaltenes, it may be inferred that asphaltenes rather than components that have a

tendency to form coke are being reduced. The crude product also had total content of
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crude feed was 160 NnB/nB (1000 SCFB); and pressure

was 6.9 MPa (1014.7 psi). The total product exited the
bottom contacting zone and was introduced into the 25
%as-lsiggui d phase separator. In the gas-1liqui dﬁFhase

O the total product was separated PRFYSI0p42429
crude product and gas. The crude product was

Potabsith Gttt 2iAd)avd edlcitimh of dEkBs BbMeof TNoRDEbntdnt of the same
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reduction of "Co asphaltenes content in the cru
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dampgratiges. usi ng controll ed tenperature differentials.
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t hat tahprf)@vfa exited thepoftamsopiaetingeae apdgrasinteshgrdupiadhe
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asphaltenes per gram of crude product. The Cs asphaltenes content of the crude product
was at most 71% of the Cs asphaltenes content of the crude product.

80



10

15

20

25

30

100 grans of the crude feed) may, in sonme enbodi nents,
be slurried with the crude feed 25 and reacted under

the follow ng conditions: tenperature in a range from
85-425 C (185- 797 F), pressure in a range fromO0.5-10
WOL200546467 at i 0 of hydrogen source to crude fBeHUSP4/042429
16- 1600 NnB/nB for a period of tinme. After sufficient

r eact Tiytofal EGRitenOofPoRdbitm ahll Sodith itide Bﬁﬁd ptbﬁucttﬁzﬁ aCibd §3% of
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efal copteat of (g same anetals,inrthe erade &pb rude prpduct was
Eﬂ rhés%ﬁo%%@lﬁmma%b b€ foed NR Iﬁfréﬁgeeofﬁ@&% $hePRis BRintained
have a changed TAN, iron, nicke and/ or vanadi um
d@‘ﬁmn‘fam a reduced C5 asphaltenes content relative
to thg il : acting
al terna Ive e%t%f%EfaHl%ﬂcQ% @gt?uhf%t’égésﬁ%ggn ?as?,htoep)cont
temperatuirothatis 50 °@ éovm plzendint contactitgremperkiurd afdhe secardd(inethis case,

ek i ond o S RcEn B of CEPHANAE dompbl g ryce produet
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t he P"‘b? %F‘?‘\}? St“h‘?-} ?fﬁam‘i %"‘
kshahéed ubiag uaﬁ@nlsa fftheta0ié dﬂéﬁnﬁﬂg NBor@karhjle, reducaon indthe total
shown and descri bed herein are to be_taken _as ex | es
potassigend sedipa copentplthecrudeproduct from Exampls 2 § ced

sémﬁr& td b Rduéth JrBRI6tal pdtdssitiial Al Sshidd dostas %ftﬂé%@hdc product

her ei n, garts and processes may be reversed and

é@MFaqmp it @%elatles'elafw% Fragefeed/total pradusiamiriure stahilify for

E w ypall d be apparent to one skilled
int eart after h ng the benefit of this
descrUsing dlowst tepiperatusy efs fistcontapinegene pltgwvsyemayal of the high

e

ent1on as
tuh@) that hayejanepdehcyi tqﬁonmlmiﬂﬂﬁﬁ @&mpaads having physical properties

a
Cges R s i SR, byl R, RendB A R0
mmlboundlmt dnwa:rmnqaeum:a Aot smh(uompmmdm tnehearemoved| befarodiay plug
t hat e.cr.ude d n . crugde
RE et P b iy e aR oemEBaRSHL el Bipk e Eer
teh@cﬁnma&héte&cbobmundmr the st c@nacmingwﬂeer (TAN) of at
vin
aatalgrﬁ Gﬂﬁorfd d&fﬁl)&@t}ﬁh& spplx%oﬁ (o malhs g%mls aas DZ-@%ﬁb‘oﬂcﬁl@lyst per
total nunber of pores,in the_ pore size distrib
KR grargs of the prade fpBaein HEITRORmER Jre SiEe gﬁ %@F feed
sl BERkIrundMhBs ﬁﬂlﬂwm%gbﬁdlﬁbxﬁeteﬁhg&hﬁ&éxﬂtal 184}el FonP§5-425 °C (185-
determ ned by ASTM Met hod D4282; wherein the one or

AL &) agsaurg int @ra@gq]@@m 9&5-10MPa, and ratio of hydrogen source to crude feed
of 16-1600 Nm>/m® for a period of time. After sufficient reaction time to produce the

crude product, the crude product is separated from the catalyst and/or residual crude feed

using a separation apparatus, such as a filter and/or centrifuge. The crude product may

-D

have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphalienes
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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addition an additional catalyst, the additiona

catal yst having a pore size distribution wth a

nmedi an pore dianeter of at |least 60 A or at |east

180 A, wherein the crude feed is contacted with th
WER2NMI67¢ yhsequent to contacting the crude ?’Q@%’"@\i"{‘ﬁ‘m

the additional catalyst; and controlling contacting
o0 faiHingOmsseakilled irthp ait ﬂ{elgeﬁerﬂﬁnaxh&&)ﬂcmﬁﬁg oiit the BREntion. It isto

Brisvierypdefi e Tont Sighe iyorisn SHVR s BB hersin e age ieken
RS ScHples RAVHBEliBetNERe@b atPRhte 4000 bé %sﬂ—tﬁ&ld Qér thdsae

crude feed, wherein TAN is_as determ ned by A
d argstsacribed herpie, pRstsHBHPIRESEISANAYRE TR VErEH an@we}:tam features

SPE S Rt R Al BaGRRTELY s Holg Bl Ol ol in

ithesart ef@phaving the bennﬁmf thig desefiptidmenf 'ﬂm\mﬁntheChﬁna@Eanay be made

coﬁgacﬁlﬂng conailtions atﬁéé&d%g?dmgk%ﬂ’h%ﬁw‘{#e °

TARhticn as describeddia ther following climss a range from 1- 80%
20-70% 30-60% or 40-50% of the TAN of the crude
feed. 83 WD 2005/ 061670 PCT/ US2004/ 042429 4. The
met hod as clained in any of clainms 1-3, wherein the
contacting conditions are controlled such that the
TAN of the crude product is in a range fromO0.001 to
0.5, from0.01 to 0.2, or from0.05 to 0.1. 5. The
met hod as clained in any of clainms 1-4, wherein the
TAN of the crude feed is in arange fromO0.3 to 20,
from0.4 to 10, or fromO0.5 to 5. 6. The nethod as
clainmed in any of clainms 1-5, wherein the catalyst
having the pore size distribution conprises one or
nore netals from Colums 5-10 of the Periodic Table
one or nore conpounds of one or nore Colums 5-10
nmetal s, and/or mxtures thereof. 7. The nethod as
claimed in claim®6, wherein the catal yst having the
pore size distribution conprises in addition one or
nore el ements from Colum 15 of the Periodic Table,
and/ or one or nore conpounds of one or nore Columm 15
elements. 8. The nethod of as clainmed in any of
claims 1-7, wherein at |east 60%of the total nunber
of pores in the pore size distribution have a pore
diameter within 35 A or 25 A of the nedian pore
diameter. 9 . The nethod as clained in any of clains
1- 8 , wherein the crude feed is
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contacted in a contacting zone that is on or coupled
to an offshore facility. 10. The nethod as clained in
any of clainms 1-.1t, wherein contacting conprises

_ j in the presence of a hydrogen sour;

maﬁg@ﬂg@ as clainmed in any of cl)/ai rrg 1- |d,f‘§54‘é§’844f?‘2‘”
the nmethod further conprises conbining the crude

product with a crude that £&ABMEame as or different
fromthe crude feed to forma blend. 1.2, The nethod

of any of clainms 1-1'|l further. conprising the step of

br ockswehgodt fé prodecpraddc CroEen PEREUCSE preSiRIE 8109 :
trans I u eat.l el L ubhri :
chong2arect 18l 3 ErugfrEkeldvityl ond ok WS cfalysts to
phegats aheopadcpssidogtcadpt dexludlest ithd rgrudee radiet,
product or the bhlend into qne or, .nor.e distillat

YhageiBnshe| grudRePreAHES 49 & didbd MicitHhfs afy 25 °C and
%iloi"hﬁfbg', Nehhe P Aee$eledd HaIRY $e% ot e ahinler (TAN)

of at least 0.3, and at least one of the catalysts having a

pore size distribution with a median pore diameter in a
range from 90 A to 180 A, with at least 60% of the total
number of pores in the pore sgize distributidn having a pore
diameter within 45 A of the median pore diaﬁeter, wherein
pore size distribution is as determined by ASTM Method
D4282; wherein the one or more catalysts coﬁprise in
addition an additional catalyst, the additional catalyst
having a pore size distribution with a'medién pore diameter
of at least 60 A, or at least 180 A; wherein the crude feed
ig contacted with the catalyst subsequent to contacting the
crude feed with the additional catalyst;
and _

controlling contacting conditions at a temperature in
the range of from 50-500 °C, a pressure in the range from
1-12 MPa and a LHSV in the range from 0.1-30 h-1 to obtain
a crude product having a TAN of at most 90% of the TAN of
the crude feed, wherein TAN is as determined by ASTM Method

D664 . . e e

2. Themethod as claimed in claim 1, wherein the contatting conditions are
controlled such that the TAN of the crude product is at most 50%, at most 30%, or at

most 10% of the TAN of the crude feed. .
3. The method as claimed in claim 1, wherein the contacting conditions are

~ controlled such that the TAN of the crude product is in 2 range from 1-80%, 20-70%,

_ 30-60%, or 40-50% of the TAN of the crude feed.
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4, The méﬂiod as claimed in any of ciaim's 1-3, wherein the -contacting conditions
are controlled such that the TAN of the crude product isina range from 0.001 to 0.5,
from 0.01 to 0.2, or from 0.05 to 0.1.
. 5. The method as claimed in any of claims 1-4, wherein the TAN of the crude
feed is in a range from 0.3 to 20, from 0.4 to 10, or from 0.5 1o 5.
6. The method as claimed in any of claims 1-5, wherein the catalyst having the
pore size distribution comprises one or more metals from Columns 5-10 of the
 Periodic Table, one or more compounds of one or more Columns 5-10 metals, and/or
- mixtures thereof.
'_ 7. The method as claimed in clzim 6, wherein the catalyst having the pore size
| distribution comprises in addition one or more elements from Cqumn_ 15 of the

j ‘Periodic Table, and/or one or more compounds of one or more Column 15 elements.

8. The.mqt}.n.)-d of as claixhed in any of clan;s 1 «7,{ Whex;in at least 60% of the
total number of pores in the pore size distribution have a pore diameter within 35 A or

|25 A of the median pore diameter. et

9. Themethod as claimed in any of claims 1- 8 , wherein the crude feed is

- contacted in a contacting zone that is on or coupled to an offshore faci_h'ty.

"ip.  Themethod as claimed in any of claims 1-%:, wherein contacting comprises !

contacting in the presence of a2 hydrogen source. . }

1.  The method as claimed in any of claims 1-1{0, 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.

12 Themethod of any of claims 1-11 further comprising the step of processing

_the crude product or blend to produce transportation fuel, heating fuel, lubricants, or

chemicals. '

.13,  The method as claimed in claim 12, wherein the processing comprises

distilling the crude product or the blend into one or more distillate fractions. |

: 1‘[.. The method as claimed in claims 1{ or 12, wherein the pmceséing comprises

;hydrotreating. _ | ) | o
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