10

15

20

25

30

35

WD 2005/ 063925 PCT/ US20041042333 SYSTEMS, METHODS,

AND CATALYSTS FOR PRODUCI NG A CRUDE PRODUCT 5 FIELD

OF THE | NVENTI ON The present invention generally

relates to systens, nethods, and catal ysts for
woembssosgp2sr ude feed, and to conpositions tharCTanb£042333
produced usi ng such systens, nethods, and catal ysts.
More particularly, certain enbodi nents descri bed

herein rel ate to 10 systens, nethods, and catal ysts

{/\A?rer el n he pr od%ﬁﬁf%ggﬂ%rabﬁ %%%%QUDE

t hat |saI|qU|d mxturea and 0.101 MPa and
has one or nore properties that are changed rel ative
FHELDIM’H‘EEEDMEN'EIQ operty of the crude feed.

PTI RELATED ART 15 Crud t hat, ha
ot 6 LGP UBY S BEERLP SaR 0 SR Gretsipgi HavSs o
Wﬁﬁ@&:&ﬂe@eedb@d&@ ofaposhiink that dadHe pﬁfdh&ﬂ Fsﬁtﬂﬂ;@(ﬂ&ﬁ@d

t | f | it g f d
n{eﬁmagam@ nti ong@ aCIP@é&Ié‘SS commn . re er r%mc to
sy Aethead, d:h W?Eﬂﬁeﬁxhﬁbﬁ'&&ﬂ&é fchmoea tbﬁl ﬁts@uc&,%ﬁ&em

aci d_nunber

he crude feed D sadvant a
thetofakprodict wclad?sa cme\m%mhﬁh@ths F Hawid prixtapeat 357 mddglttl MPa
IR OnE OGS pRIpcARt Plat O TRABEI YRl oAk U

%‘ﬂe&@ﬂdl c conmponents from di sadvant aged crudes may
16KV I l'izing aci dic conponents with
y, corrosion-resistant

met aCslxMatbnvmwwd)r more wamisable praperties tha b poteblowainciredes to

f
B e e Gk S e
relfmdmes‘@ﬁsadmtagsd cmdesBsi stant netal in existing

irable. Anot

be d h
o BB B8 s By SRR B0 ool e Tt e o
a¢ich nuhber Q‘f'BAN’O of djemditﬁfﬁia%idmwieﬁ cﬂn&ém& a relat:wely hlgh TAN .

tran and/ o ocessi n the di sadv
g} GeHRBEE e S mB Pt Rrink Forspatng yad or Processing of
tlﬁelm&wamag@d @hdesC Remaiil pR®idic toifsbnbfs &b@&ﬁs&&v&l&ge&&m ay

ual ity of, roducts duced fromthe
I%P@agée yeusaliging EPOREBES Wik VOB PSes: riltemnately,
cdrﬁisﬂvhlrh’ﬁitaht Hieﬂllb thVe lfseden tfaf§pofttifon coipelt 4a/or Fﬁh‘@skiﬁg

resn,?ll;e tepd to be difficult and expensjve
ewpow@bo © ush af erogiopTeitan efahoficadRvRlyRsisighidicant expense, and

thiu@ @hd sk b&orroRlof A6kYetdht RANINCKIEES e RigrEiht £AN Bﬁ'b@ desirable.
or gani caIIy bound het eroatons (Tor ‘exanple, ul fur,

Fenethogfa induiit eogropipn may évalve afdigion piemrosien @h@é@r@ s

By SRS S g a8 Sl FEBatnt

The use o¥ corrosmn 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 situétions,

have an adverse effect on catalysts.



10

15

20

25

30

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 netal

PEh08¥R68At s, nmay deposit on a surface of th&CT/US2004/042333

catalyst or in the void volune of the catal yst. Such

depogidadvdiiped AUER rfayiROLAd RIatiVel} HiBh aR R btk Bhiahiunts,

catal yst. Coke may form and/or deposit on catalyst

fon gramplesniglel yvapasiying, ang/op iremy r Pyripgpreseesing ofguchofrudes, metal

taﬁﬂg&dcoﬁ{ Ugl‘ﬁﬁ'of He%ﬂ@tyntzgﬁn §Ha¥ d%lzos[t %ﬂ%@?ﬁ‘%te ®f the
st “contam nate

?’%e catalytic activity of a cataly

calialybt ar dk the veldglelumenqidhetatalyst Inch demhsits may camgemdecting mrthe
.50 dim.pish the activity of the catal yst and/or

acaug%@heecqtgﬁsgl yst to deteriorate. 10 D sadvant aged

cr ud Eskemmyy fomnland/er degiosit sn tatalyst sunfacesadt b sapid rate dyding processing

id for, example, ,calcj ot assi um and/ qr ,
of iseimptacicheraies. T MARDE Gpsily P fegnsrale (b SatpIyS ity gf pcatalyst
comthminyfeid Géithl cpke cigh ddnfsbrdtiredisddl Sathgaredengation b 8so Syninish
conventi opal ﬁroce ses, for exanple, . desalting and/or
theacvipelihe gatalyst spdiorcaseshecatplystie deleEgtH R er ed i n
CoNV eikatieieloe PERIRTIBSn AR MEEE 8l MethlkaAPsftrganidackiI(fod
of organic acids are_present. In contrast to nickel
exgiaple. Ak potasiime And/onsodim). Metalsin getal padtg of piganic acids are

84y FieAIfY) sepithtbd@ FomUisakiRd @ﬂgﬁétby_cmeﬁ{i&mi ﬁoﬁ&gé} for example,

salts of organic acids may depoSit preferentially in
desgiting\aof/onecid washimeen catal yst particles, particularly

at t ) . i )
DB oSk ol g gy e
sgtsgd piganisarids aregresente In eyptradt tq iickel andavapsdivbewhich typically

I ' [ j
ABERE B e S Lokl oPthe cf¥y 850 Ealsth REGESMS Br HERR, Ss may
dipndit pitferensially in vdid volemes betvernratalykt pagtieles spaticubarlyanthe top of
Ci ‘rapkd deactivation of catal ysts.
ol B BB CrR AL Bl RS Bl s of
organipauidelsat thetendiitbadatalyshbed geheraly telndts ip momemsse in pressure drop

di ant d cr i th an n ntent of at, .
S 00 e e s B Y B ABHeS iRt et dn gt
sﬂfswde;g@ﬁi;t aCifls i tRise rupgbdeefl\thﬁzaﬂad{]dﬂ&t@tamd 1§.c e_ssi ng. 25

Orga C,O0X e C ou . en, neat e uri n

or 06 DISBAYRHAERELSTIg IRy RS TR o Py B FOmPEHAL epatmmept,
fRKRRP At plsedso tiesdvamalged cnalet thith kO 6X¥REN EhtédX A 1da810.002 grams

| cohol's, and/qr . acids faornmed by oxidation _ of ethers)
° Waigelapggmm?f Eencariagesl spidl B3 FRAIERPTPISRE difingiRessing.

CREEM X yB@Y conffolRIBEWR G He el Qavirfy [RE4ERME Ray $oH Mpher oxidation
processi ng and cause plugging 1'n transportatiaon

compramds (or pmple/saangy e@ﬁf@rraa@g formed, by oeiflaligr of glaphsie and/or
a%&J forth &by BYAHBE BF BRGS) th A i FRLP FSS bR &H tﬂyegéfaﬁs €fhde

ef i ci ent” hydrocarbons, consistent quantities o
apdforTagjesorrogelpataminate peuEpmens duningensssingrndicpesgIpigeipg i

M%Moﬁtlﬁgs.”agnems resulting from cracking
pr

cesses are produced. Hydrogenation during
pr ocPissdvagtageduirades mayiinchidehyinogen defsietttydrogarborsf Vélren

I3 l. catal yst, nm en ed..t
et o ORGP BBt s o GRS S rogen
g8l IyYB2ED6/b0 42RA 3particularly if unsaturated fragments resulting from cracking
processes are produced. Hydrogenation during processing, which typically involves the

[w]

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
wos0ed6Ba26y tends to result in phase separ at POT/USE004/042333
conponents 5 during processing and/or formation of

sl RstnirARbRe. bMde‘BQ&SHQ E&ﬂgrft@%ro é/ﬁr C(%H {oqga%gri;? to treatment

sul fide, water car bon
Ef‘rlbfé@sses often lack the abi I|ty to change a sel ected

pr 0p?f§a}ivdr?{fh[g$d ﬂfdésafﬂéloat@ﬁ %Qhﬁ)f lﬂ%?abmt% Oufg ptraclr:]c%gslng in

significa angl ng o er propertil
caheeatiotah fagijitids. c€mde mSﬁbﬂlt]Ebcnqub ef;suh onplesd separation of components

AL BRS R G oSty M ey poodins et BpmpRchy
sulﬁde,,umlgndahﬂmgiditgudemy a desired am)unt t he content

cont SATRERPSY PRASERsse itk AP Honiia g property ina

disademtgascrhas withit Qb Bignitibatiy ehkiging dMier propeick Hahe/de

adding a diluent to .disadvantaged crudes to |ower the
"66@3 %8 G (£ examppip SARYSREonad BrorgseRsofiar lack therabilitsto

fﬁnﬂﬂh&%&iﬂ:@ of AN BRLAi5d9ntagd Ghidd whtilh, 4 e smﬁ@ﬁﬁ‘:\é eiﬁ:rld' ging

erally increases costs of treating di sadvanta

b3 A deviced alnoupidhe sRutens of arriah comporsnts (sishabsulfmer mesbd
19) i gdliRagedciadvant aged crudes. Addition of

diluent to a disa ant aged crude may, in sone
situ §em©n@cesa@cfpemomam kqinality of credediclude rddingld.dBuent to

s ooy 50500 SR ol ol Bl

mrmmem rAdidingetiluert, hovv&v&;l. deneally irereédesrcdanofiteating
t 5,871 636 .t
lrl%vc edSc%Zde; gge {o ;I' éﬁ%@%%g t f‘%‘ﬂdf éﬁ%?@&ede? siglto Bendle the
dmcb@nﬂam ormesom!dapbm o’é&heﬁt, to ayishdvmtagahaudeah sy, yns:tomef-. or
ng_cr cesses, systens, and
Slm gsﬁ% % 3 eesét%(i:brlf%eog ﬁ%Se patents, however, have
I i m Ude Patpyt Nisa 6,647,937 to ISadtabace: af.; 60T\269 o MaGers et al.;

oA el ol e R P i D gl ieen el

s,mmermneach(e‘a Bl £X8TE38 to Trhtelet MShyd 5B sﬁAblTaﬁaka etal.,
becone unst agl e during treatnent, and/or a

T oo S B P O of SFESBSTHES T processes,

sﬂ%;eﬁrsp@ﬁmaﬂlysts AgscribEin TR patefhis, t}ﬁﬁve#@%@é hﬁlﬁk@apphcab:hty
b% ertles cI ugﬁrelatlvel gh amount s of
§|ffn§BY &4 Peoblams se ﬁhﬂb‘é’e resi due,

Or gamisGml cﬂlh’adb%tﬁéédf&%cﬂ ?&Eﬁ@ havRin@bsiahl g?ﬂfﬁbﬁgg éfﬁr example,

metals in metal salts of 30 organic acl
reftiyels g b AN atepdsapioiorhgegme @ lepiummtesntt agd(pr & tendency to

c&@uﬁ@m%ea?%g? ??gugg@mgﬂ{oggﬂ ing LAARR tétﬂ P ANELR'

treat nent ncreas d COr F OSI On,
prapestiesdneludecalatively highjafgunts pﬁmsissraplewgglpq@msa(fui/emnple

repl SR RO Rlael U3 A Dt bl BRRTE e LB ot
organie w@dmsij@toemc oxyetrh@dpoumisyl/ Such q:atpaﬂlybs teﬁd fwdause ptoblems

o BB R 50 B edBie n hSodRl Srtoon,

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 selectively
wioepogs/oasp2®t her properties in the di sadvant ageOTATR004#042333
SUMVARY OF THE | NVENTION 5 I nventions described herein

H6ReEakbYE p&@ﬂe?tﬁe% tmer'éyss&]mlg;ﬁéan%& oag@{e@ﬁﬁiéaﬁ fedd%br

conver si on a crude feed t0 a tota pr

YSRPE rsfrthﬁgis,a@néfoa dgetalypts &@beana;h@gmsele@eﬁmpmu Rdisadwantaged
i R e i s

genera Iy re

1 SUERNTHON s thereln Such conpositions
can bta ne usi ng_ t.he st e and t,ho
Can BB 5 b B MBS Sat el fieaptyss for
c@hvm;gnl ui:a ngdeafee% tecketoal prddadt comptﬁnml g ®tride prodnwgﬁi’;id sofhe
a .cr.ude. feed w.t ne or, nor.e ta S fo.pro
oA, oAl g JreeDtions, (sl bersnisg spaerally relate to
d&h@bﬁhmtm hﬁfdhdﬁremo@mﬁ&hohﬁof Qombéients théreih U Sﬁ:h&:bm%s:ﬁbns can

gg’ ‘%%X t he crude feed hayi ng a TAN of at

tain “S‘&ﬁébﬁ‘aﬁﬂfsqﬂ%‘éé‘ld@ﬁb°‘lﬂd°w’é’°‘é '8ty st s having a
por e ThekiR ﬁ’dnéﬁrbhﬁéﬂdﬂ&hw& rGIulRElatPudR P fng! N
arangefrgm 0O Ato 180 Aﬂ]) th atalea?t& 1gﬂ'600001g

qeRacting agrudn feekvith inrr@@e patalvﬂ%tomw@cs 3tal product that includes
tﬁé &hlid ﬁ%ﬁ&,ﬂvﬂ@é{ :;»E&i V\Eﬂ @Hﬁﬁﬁﬁ midbudd bt B5 48 addl @101 MPa,

he nedi an pore I anet e erel pore SiI ze
tb? ende fsed haﬂma sTAN ofat lepstDAeand abjeastonapithe hajelystaaving a pore

cr S’émugr oduc éjadsm{aﬁ})%é Aﬁgﬁféﬁ?qlr;ﬁﬁ %ﬁ% ’fﬁt{' Eﬁ %A‘Rf 3,3t least

GOPreoftheitdtal humber ofporee mthE pmle sige distribdtorehavingecholnydid@at
SWPR9Y AR &Rl WMCEAL LA 55 BEOH A5G R M0Shnines
pro , C rrsrng:  contacting

pro uc:| ng a

. by kSTMMdtb:ﬁtDW&Zhamimnmllmpcmtanﬁhgbqndﬁkms such il the ervee

t.hat { .
AL ol bt R0es PO oL BE Tt Hing R 0 “%B%TA%S #
datetinihed B ARPM Method Dn6dde feed having a TAN of at
et ooV S ot R el
coftastingriile fas] With efiddrissle @talfs%TM PRI 8l totd p%ﬁ&ihat Qﬁ:ﬂldes

t%ﬁr;e é“?t al st ha\ug‘gtcmféﬁp&#&ess% o |str| bUt%%gd)?ﬁEla(b Ogﬁg]’a,

thd cmmeyd)m@mgra TANQT e 14500 8, 4 Ma¥he 08 he CRARSS Rfting a pore size
cal.cul ated as wei ght of ‘gybdenum or m xtures

o Witk adnedean et fipmeterof ot leastioN ot as deiermined /by AT Method
114282, anh SheCoatafiRt vﬁ%’tﬁé poi8 SizAdistdu®dn BlvingDsd: cRAY61Rbtalye from

TAN of the crude wherein TANis as determ ne
O3P0hgramsie P198 aranseef: mshrbcmém» PRECOT TRl YSdeTImpRHS,

caRLBRA a®¥veiRh péf‘ﬁ?%?&ifcgggrdf%ﬁ kR Mrdof; nd Titho ntactmg

cont act 1 ng a cru one or nore catalysts
cppdiienssuch thajithe ctpdeapreduct bascat TAIN of atduest 90 of the JddN of the crude

o. ﬂ{(’}@ Lne. I|qU|d m xt ure
fg{d’ %g&%nan [feafgli &wfﬁe cr ug&’ﬁ1 eed "havi ng a TAN of
at | dbsinventBn abss pustides minreticbdivf pASEsIDS Eride prodhatasmpririag:

f. .the ca St aving a size di st but.i it
Sopeei s Tectlh oR e PRl 8t Sl it Bl obllces
ti0RedeGH3RIRH u&ﬂ@ﬂiﬁ&@ﬂﬂé Prbddct B a liquid mixture at 25 °C and 0.101 MPa,
the crude feed having a TAN of at least (.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 Columm 6 of the Periodic Table, one

or nore conpounds of one or nore netals from Colum 6
W 2é5meitas i odi ¢ Table, or mixtures thereof; panus2004/042333
control ling contacting conditions such that the crude

cr S%Hﬁ%e eg? A&Meﬁfo;}?ﬁ 2?25’@2 {hg gg tﬁly %tf E‘E ﬂ;ré%g%\/fet diftribution

dqoBtphisigg O%Mnoﬂihmtﬂn fremt Cadwmmb obthp ﬂ’enmdie?abie weé broore f

BB o O T i o BB B P b e

thartalt aipl ﬂJdttGﬂlng bavtadting chmﬂﬁons tstioh that lﬂldiGchteqﬂbthict has a TAN of at

prod ct, is a | xtuyre, at

oRORe s eEAN o Gelhele didtauhndnd Albisin e S ST ethod
Dbésast 0.3, as determ ned by ASTM Met hod D664, and at

| east__one of, the cat lysts, c ri ses; (a), one or nore

et al SeARvSRtiRAlsRIOY Eﬁ”PFFé Rrodicing aeaile Prodygle cspprising:

i ﬂ{th BR€ 01 thorBRARI Y toPprddiice Q%tﬁ%%tﬁat%cludes
the Periodic Table, or m xtufes thereof; and (b) one

CTHEY eromt,mflmm the coulepapduetys afiquid aniptard 2535 8C amh i@ MPa,
tROGuad fEPh Wpds; 09”% :%{egf{ﬂa'é& bfﬁ's%ﬁvfeﬁﬁﬁbsm and at

Col um 10 of he Perio m Xt ur es
1@%@@&'5 the-gathlystscqogiprises: Ea) bae onaare oetals fram Solugw GofithelPeriodic

1;5%%?15%4 A mék @&W&hyéﬁé‘orﬁ@ of mbtRls gBHa%élﬁzﬂﬁ% ogh\%h'Pgﬁo&iQ

contro 8¢ I'ng con NS suc
Tabls, ormikbirey thehaof altda@) ansToéhaé nmtalsnﬁnm CobshnoX0 dflitee PEADHic

R P E Rl DR R rlinet 28 OSSR TD 0P Biodic
’Eablcponﬂxﬂuegh&ed:‘,j :ﬂb;}:rrad _laaﬂri]qlarggicgciﬂ tsmrtgolunaltﬂ g 0 me;a; tottgtal
CRBAE AT i iR e 3 1o hieilind S aelR Ponfins St thar

the ﬁddh’:lﬁroduhh hased TAN R atrhoid O0%r o theCTAN of the liudl fedd ) Whekaii TAN

S sl 5 (20 2 Ao

conpIThe irveitidnalso p@oﬁdesamaﬂwdﬂp%ducih? a chide ptodaet @Jmpﬁemg
havi n rom 0. 0001 to

<Gtk e 14 WigR bne A s EABRL P Procon T tsl B ot includes

thed@udReirb@gt, GvhEadRA the cAlle pﬁfduaizqg £1idid GRARRUNIS @ indN R 1NVPa,
more_ netal s from Col umm of the Periodic Table

thegradp tgehpving a TAN of at lsalst A8« and thepneor mog ‘@éﬂYSFFéiOE%BFSIHE (a)

I

adhél chalysa m%mr&mgét Bviid! §p&emtaga£ Hoyd, odma 096
per gram of second cat al s at | east grans of
g G onegr Enaie matals frome fro tbelaﬁmdxcﬂ‘eabbemedm more

C&?g&rr]?gggﬂﬁqne% nﬂ?éﬁlﬁ Per | ogllx|£ll Tab e ca chfa‘I'?% fod as
weighg nf metal, opmisturenthereof; tud 83 astrond oftalystribic sropnd @HI}rSh@avmg,

PR Y Ao G e 5 B B b o BT S 8ok  of

tecRediodigiTablej oneToaMdirs caspaiedsrfivne eximbee mmomtawmm 6 of the
tion a vides. a yst
PR TR snlR BB Dot B e Rafes Bt careotineorm
c6inhcumg cﬁnmﬁoﬂshecﬂ%hatl theléradelpbieet haseT AN offBtBosC 9070 0fhe TAN of
of o 0 re tals from of. erlodlc
a%‘l“%efe‘?fi’ Wﬁ%ﬂ“{ﬁ@ 1 ??@F?B‘f“m’%:s)} B‘%@P@ Bﬁﬁfer i al
WO 20R6NERRA 210 Gidvided @ Q4hly$i3Bosition, comprising: (a) one or more
metals from Column 5 of the Periodic Table, one or more compounds of one or more

metals from Column 5 of the Periodic Table, or mixtures thereof; (b) a support material
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having a theta alum na content of at |east 0.1 grans

of theta alum na per gram of support material, as
determined by x-ray diffraction; and wherein the

catal yst has a pore size distribution with a nmedian
por 806t er of at | east 230 A as det er m nBOTH§20MHRRII3
Met hod D4282. 5 The invention al so provides a cat aI yst

lﬁeiii@%?chéth aumuiacumkhﬁdfraelea&@)l @ﬂﬁs Of th&TR hAmidie rt
lum 6 the Periodic Table, one or nDre conpoun

%#ter&#eas é‘ﬁteﬁﬁinéd PSR @ffchtsm,@@d wherew thyf catalyst besra nows ©ze
d]—s%l%lﬁron%&{? ﬁﬁEdiEfréoraE AaheRf of a(tkféag\fazﬁ% Qgﬁé?ﬂ%ge?rﬂ ; arrs

havi n eta a na cont ent at 'l'ea
Mﬂhod@ffa%l um na per gram of support material, as

d d wh
cet il a5 PR SR P Do e
npsale frdmaDaltuan 6@&' ttetPetiedis TaRl8 onb or ﬁﬁredﬁt@bmds ofl ohwor&ﬁ?r'é/l

%%ggrgﬂ%%S ég’ﬁg}“%ﬁﬁé &_oegyal so oV de cat ala/

heving atheta slimidacoMent ofat least ahl @mnmaﬁ aliRIR peOFRA bR shspport
of one ar nore,. netal fromCo um b of the Periodic

matgsial, as grtsrpined By ’é‘f &?W@aalmh@ apgre size

R @idh evithah&liarPptRe fameRf Sfeﬁ RARDI0GAS aPlet@hnea by HNTM
metals fromColum 6 of the Periodic Tabl e, or

Msthed P&&82 ner eof ; (b) a support material having a

t het q*hamﬂa@hmaﬁmrsﬁ&esa%t m&@ﬁsmgn,%o& eteré%d‘nQS} ore

al um nadE)er gram of swgpor
ngetqlgfrom i lwpn § of the Peripdic Wakle.cing or merecamapynss ofione qamore

AP S L of (e PLARGYTALIe Do BBt ofSHLF ot UTBASS oflhe
Prriedit foklntanger mowommwd;@s‘ ope we;mbre ahetals fpono Cobimmgb of the
PRAbil Hble, df ARkl iec S@gg@@pﬁg}a@%@gﬁa eﬂm d Dol Bltent

more metals erel

-of atdeast pwams mfdhqja alsminatpegramaif suppost mateniil, @s detenmimgirby x-ray-

f
ARiplts S o Ul s Ul TRl B 8l e
diginetanof mrleamﬂlﬂ A rastdatesmined by ﬁSHMMeﬁo@D@Sﬁe Peri odi c
Tabl Phe O res L‘Fereof at tr.eati n&gt he theta 25

al uni a0 8r PR AT TEpde gf‘)dgmfl%ﬁﬁsé b ROBREFIOg,
cbmhmtnglbﬂﬁpﬁi)rt with ofiOgrTharg nichds to Carirbd diphort/itea ﬁli}('turE J¥éherein the

cat st .ha ore size distribuytion th a, pmedi an
SR i Tty Ao x50t ontare Medneials Edhmitistis g or more
mAGETIMrddk tQohintd 38ke PHiRIid Im:ﬂ b{l@@r 18618 Qop amugisﬁonﬁgr more
o u ysS conprisin conbi nin
nﬁ”@iﬁ% ﬁol'gwfe gﬁsg aJF 1¢, 3 infrdurethergpti hgpt troating the theta
aﬁxﬁﬁﬂﬂdﬁb{:ﬂﬁh@{al HiiRthreaBa teyMperattir€ ofl 48 Beast 408 0C SAHARHnting the
gg es theta al um na, and one or nmore of the netals

Vsrrig theatalyst hesaporetizs distibyianenth amedianore ¢iameter of at

1RaB0H, asaraalnsnememmmaﬁo&ﬁm@unds of one or nore
metals from Col um 6 of the Periodic Tabl e, or

mi xt 'Qh%%lvm#@ﬂ alsp Pravides a megheriof grodieing heatalystabmpiising:

cERAG w Th v S 5Bl R RaE O pr e S by e

suppoH cgmpriseaihetacdlyminh,gind anabryreore lofithe anepeds eonyirizsiag one or more
mg{afst ﬂ‘d&? %ill%{]ﬂ %f tﬁe Perih cI "Pa%lep 8ﬁeeorq1|106}'g§gn%50ugds oa}lone 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

i nvention al so provides a nmethod of producing a crude
product, conprising: contacting a crude feed with one
or nore catalysts to produce a total product that
wcloosiesss2s5 t he crude product, wherein the croUas2004/042333
pr oduct |s a liquid mxture at 25 C and 0.101 MPa, the

A LA N L i

 least30 Ayps ﬂcmecébneASﬂvﬁﬂeﬂmd D4282. 180 A, as

dete STM tho and the cat
havi Egle gn tﬁ) B AlSOFrovidaya sy ?%4%81:’5?1‘1“8 B85 e R Edﬁﬁ%foénpr Ising:
cahtamm cmdtcfeﬂrmtlo onerm hgoreredtallysts for pwah@e b w1l pbodutt thit@ncludes

e dIC T bIe e or, nore conpounds, o one
tEradiap iR PG DDA eRigarecl 75 gnd G101 Mpa
the eﬁlw fesd hMgepfANamdt 145008/ &l1¢dst\Ghe@F Betaialydd having a pore size
condltlon such that .the crude prodggt has a TAN of at

medign perdigineter,of at leqstol 80 b @s detpranined by AETM s
M&h&tﬁbmﬁl RETthE Yatdyst NaVYRE 1he Pofdifs: dﬁﬂ&xﬂoﬁ\s&ﬁﬁﬁ%tﬁ&mm

provi des a nethod of produci ng a crude product,

apd AP PIoerg metalpivers Clolumen Gofthe eﬂq%‘&ahm ©he enTRore compeuads of
oB@bAnYfiriethld ﬁ{)ﬁaecdi B¢ eqfenamé Emm ﬁ%réo? and O
the cru

produce a total pro uct that 1 nclu es
coniglieg contgeting:¢onditions snch gt me@uwwm@ctahas a GANcofrat sostr9% of

@%T@a?ﬂﬁ%%c@ f%wi\{?r@m fd«eﬁ\? s haVI 2 Pm&hﬂ*ﬂs@z{

cru an oxygen
cont dhe xm'fzntam allwamwd}zs @meihqgk o;t’ ipsoduting a e pmdnctg:rompmﬁ:g:

f. t al havi
Sliiifng ol Ffh reWhuPlne o e O] i B ERLE o S3aldR Bftree 0
poddued atc&grodﬁél that mdéeﬂaermda@cbdnyt AbdibinVid drade ipdARRis a
nd contrqld.is chLing C Ltions.to r C

B R 2Bk B0 L MR e e Baiing R TR dr3E 188 gl e
cafde tfded hivAhg ai okypen eémdﬂ of stdehst ROOH 1t Mdﬁm?%@ Iﬁﬁ Qﬁaﬁihﬁf crude
of, or I C OX n ni conpoyn such, .t hat ..t he
150, 48 e 7B V8 oSS b@é?sg%?ffénﬁfgﬁw%awwﬁa%@@wm
dial&fbéer ?xmgmt gmﬁ); &retephinkd By AIS%%ngfeﬂﬁd D42BE faed Ebnﬁﬁhingst
as eter ne (0] en _conten
o e SRR 1R e aTp MY Rhob gor radastodist nd TAY ehat ru
9a¢/§cqtmpm@$&m&nmetfmdadafto PSARESIE bddferd o%rﬁzﬂﬁc BlyRéeH&dntaining

r|S|n contactl a crude feed one Oor nore

opagp @rodugichas an prygen conter af atimast e of the
okfg%n%ﬂéﬁ o@ﬂﬁ%fdc feé@%&hﬁ M}@ isCds ‘dgf%nﬂihEHjWASTﬁl lﬁetho% D664,

lquid mxture at 25 C and 101 MPa, the crude f

%Q’F}igﬁn gontemtiisgs dgfermigedsey @S’[M Method E38%ast one of the
cat alrysingediu kg 8rcﬂvﬁfes a HeBHDQF foﬂhﬂb%’ §Em€%5r8 nl%ié:{)rgprising:

0.001 grans of: One or nore rre
comiecting apede detid avithadye o moreccatalysiade graduesrotatatiprodiict thatinchudes

T S By By o .
therethdedeadrhaing lad'Abé ofut ezt (hly 206 adlisast omesofsheatatat ysthaving, per

oot )l ot sk B0 s B ok ot ol B G O g S
mexhc Ddlfié, ofie bhﬁoﬁébhmﬁunﬁhef @lelod énokemetals fmhetﬂaumn BAKthes
PR AR Gosd o Wikl o A SR PR AP s
coticing cidition® uthi tha aAiqbid WAerPEadsedloci§ QiR Edritdclifg zone is over
10 b, and the crude product has a TAN of at most 90% of the TAN of the crude feed,
wherein TAN is as determined by ASTM Method Dé664.
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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
Mp2005/06a926r ude feed having a TAN of at | east POTAIS2004/@42333
5 crude feed having a sulfur content of at | east

0. OO%eqm&sﬁo@éls@wo@Mres PRiethdh an)%rg&u&gguégﬁg O&S&cﬂ@ﬂpﬁmg

| east one of the catal ysts co I'sin
oepiacting 4 eryds od with oge of motesatalygisiin the preverisk of a bydeogen source to

G SOTRRNS: B G0 8 b SR M

liqgidtmndhhre ngZi:‘iﬂﬂmdl i QVIEa) il dradenfBedshavimgtal BAN oflatrléastp.1, the

R TR e A P ot b gt 0T it bl ot i e
fbdalleam_r atdeast Mfdjﬂdafn@srsmh@ﬂtkmg tgne ori miote cheluds by Cbli?ﬁﬁ& of the
ve C InN one Oor nore actin ver

BRI e, ne Far, e TRRORAS e 2F TR THHALS Fo NG £ 6F e
FeHedic Tablepdr rhikfuréy thélSoft RRTconBoling Béntackit ecx{aitﬁﬁy Gich that, during

haV|ng r content of 70-130% of t sul fur
ceRRR ﬁlﬁfcmf{‘? decdripinies weleculgihyideesn i e¢lestod gate to inhibit phase

seitRbM JTeKt Qide¥edd\ T éﬁ% Q@Hm%%%ﬁﬂ&rg%#&dg lvelolit Blbne bPmore

as determ ned by Met h i nventi on

CAMIBIE PP SV 1|Qé1t hihg caide praducidiavigs a TaN efkat prostifde of the
THNTBS (3 cRgie feeﬁg&fd"’lﬁé bfdde Brofetl gaéggulﬂﬁ' E&éaﬂ St 79-130% B the

catalysts In t resence o eous
sulfiy cetenbolthoerudetead, twherdin FAdGS 83 dqtmneﬂrbwm&iéé Method D664,

e o e

cont dbeiinwgnidenadiorovides ssmethod dfgroduivingeronaie pralact, comprising:

ot £ SRR W LR o SRS e Py B bt yrSeen

sowe tegirodibea tmtalwnmducbtha’ailnshd@rthn/trddspradu‘ce t“ﬁxaﬂ:m)lﬁm crude

PRS2 S o TR Sl B o

- suahrtkat cthé aiu;le;fesd Jtdaripg om'iﬂm, upalkéﬁi}dl'oglaﬁ ammecfeh adte to inhibit

ncl udes. th rein the crude product
Ph eseﬁﬂ’%ﬂ? %‘f?rfgedgﬂﬁmé‘é °€“’é‘ﬁd 0.101 MPA; and
g gng T‘h:l invwwhmvoq@t 613411@ aﬁﬂé’rﬁtbt : % ¢ﬁiﬁi§du&hht@|a chgatpridhﬁ fjdm&ﬁmg
eed is acted w rogen a firs yroen
et As5hin SR Ao irenn B PESGEE R ene YA GEAVIOBRatuce
2G4l Prb i that Melubiésthd czhuedﬁx@a@d@, Wik the GRIIE Ipkdda st iP£1indd
dlfferggt fromthe second qoX‘dro gen upt ake condition

h%flg geft HBP%I@@d Fop gagfqon@fﬂqmn%@% stigh thatdhe crude
168 RicknitARedi i h@ﬂﬁfs@h}d?&ﬁet? 'ubtafe Yliiten Shd f'[’1e19 ﬁt%cond

feed/total pro uct m xture from decreasing below 1

hyifegearigtele Oﬁﬁtilaorp st hyezogen uptales condigien hrw%ﬁerenhfaé@ the
s&¥ndily dBSdn 1Ptk Qo{?dil‘f(h‘?%&’ ﬁeé 5:19?&)%@31 L{p%a(g Bk ¥ifst Rﬂﬁo%ﬁ Btake

nor e propertles (¢} e Ccru e I nvention
cendiipiagie soriradied Hrohibit Povaben afiarends fendtiotel mpdmmmxmre from

SSRERH IR | s SARHE b DS o BEA s o

o6 melatdve mghaaulesmc‘s'enumbr mmjp'bpdrmse)ftlm qmldecfcade a total
pro hat i ncl udes the crude rein the
e S el fop o8 PRy R A GrouBEipe 5k RS cmipRiing
cmtm% Ia&mtblfehd with 61‘%902&@)5&' EftedPstbat BETt Wﬁﬁﬁﬁ%d by
avi ng a TAN of at onto I N
oA ANE o] e BHAPrOe Rt ot mesdprt & mctudes the drude
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

M 005068884. 5 The i nvention al so provi des aPCEURAG4/82333
produci ng a crude product, conprising: contacting a

. 1 r
RGN 1600 1 o Lot Bl 5 B v
coheptaigtempesatyrelis at 1pasd 30 8E ldveer thah ithp sechndicentactingtempiFat@e, and

e\ TAN..0f a,

4R Grufe Ot o TANDLGEHES opAGHIalRO T PR ool et
witereih AN is @s OQ&rinigpdchysA STM Migthed DeE  gr am of crude
feed,yand at | east ane of th atal ysts 10 co i Sing.
one. are ity Rionaih oyiie A pahorfef Ho R AR, comptiting
c?’ﬂlhbtﬁgo m&dl edbedlwi‘tlef tgn&%'lmu_ Bﬁﬁly%ﬁ }:Jd}ﬁﬁdl e afFtaleprodichthst includes

ro m of, e. Peri odi ¢, .8, .or mxtures
1 PR OUR i 5 1STe G 188 LAV TgHER 1 05 G Sa L 101 MPe,
tHehérhidd f8€d Bavirton PANGE 6t 1e229.39thé SAdR Feed havifip 8 kulflR Yrtént of at
the TAN of the crude feed, and the crude product has a

leagt 90001 gsameef sulfur pey gramsoferede feerds and atdeast ong of Sgrcatglysts
cbRPrisib B drg6sle meBEY € ChRbhd & ofithe PEIGEITANE ohY orisid!

15 Met hod D664, and sulfur content Is as determ ned by
comIPpRRNGE OReRf azya metplicfrom Eehmnghofthe Berjndin Table; opmixtures

ﬂ@é&?ﬁd%n@élﬁﬂé‘@d&x%%&%ﬂﬁﬁp G ek thc%m@g?dg?&ias a TAN of at

contacting a cru one Or nore ysts to
mssh A6 of thetlhhpf the oaide feed frad therrrhdedweduct has aculfareontent of 70-

B0 Wb olfs S Rl HHEE TAR Epl il i

Maathédclaeh4, Bnd sulfirtheontent isexs teternined/byn4y S EMr Methdd D42%nt ent

Feca & yedifhisib oo fia Tipdhod kiR brde APl foping

comtectmg arvoude feet witlsoriera mdre tataipstStogirodube a Redlippatiuct that includes-

Tabl i . ot
Bl el B BB SR g A B ot e,
thehsudeaed lavihgeODAN of hi leggt 0.0 thaclude @8 bvdng 4 ARRuSEMkent of at

t he crudglugroduct as ,a Tégngf at nos 90%lof

th
IepAED- RS P FavioR Pefchian @ gruds fred, apd atdesst orR Rl ithtcatalysts
cﬁ:?ﬁ]iiﬂn@omghﬁfﬁ mgfalsmnﬁ \Gl\zhonﬁﬁf’_ﬁ ﬂf_l‘ghéNP;ﬁioHﬁSI‘dglbt? oﬂ@}hﬂgé ]

0 crude eea, a ereln IS as. . determne
IR R RSy R R ) RE - R A SR
ﬂ'lé)‘eof@'ﬁﬂ"chﬁwlm? d3aBieting cohlRioh$MRA tHaPthe 3hRIe pRICAMIHASS TAN of at

met hod of %r oduci ng a crude product, conprising:
moshitte P thg TAN P farcmdefreditherradeorreduetbase residun cpafent of §0-
1760 8R résidRicBhteR T MCrude18Ed, LFWHAER TAN'R o8 Hetfnined b

roduct, wherein the crude product 1s a liquid mxture

tI'M Bleghod 12664, angresigug contst i prdetqrmpined by b THA Mathpd DSFARN
f : 0. ' YT
of aimd ettt sl ptdbfuel b itz rAhO o B oMt sing
copterting alcomls feedrvethaine toh moreatatdlystst to powiups & ®iah grodn tivet includes
| . Per i i
e BRARE WD 0 bl gl if e bitple 75 %, B 0005 Mo,
theferudededddraivingiacT AT bf &t least 0. hithé erndesfeed hmiraod VGOndntent of at

ollin tacting. conditjon uch th t he, crude
1B G BV E T Bt PG B S e iy
c?ﬁﬁi}(ijddfﬁ?cﬁﬁ% %g&ﬁﬂs(l?ﬁi Cﬂﬁﬁﬁﬂﬁ oftiePefiblc dfableNéneGr Hide:
Vi 70- %
correlgouhdg ofe on% roy m% 1{1&.':11[; ; m 8giut?1n ﬁ%?th%%}igc%tc T%le, 0c1)' m]i}%tgreos

thereof; and controlling contacting conditions such that the ¢rude 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
i nvention al so provides a nmethod of producing a crude
product, conprising: 5 contacting a crude feed with
0200068936 e cat al ysts to produce a total pro®0TAUSIRH42333
i ncl udes the crude product, wherein the crude product
0, - 0,

oS R S AR U6 Bl £40, e B bl MV G0l Bl 96,1300
of the VEKY abntentofithe apstefreda biidkwhdygin VEarbomtént és as dsigppived by

| MRS 55388 € nmetals from Colum 6 of the Periodic

abl'e, "~ one or nore conpounds of one or nore netals
f r onTieoinwemtich abdo préndddlarmeibiodof faddueing @rcruti® pridattyconsprising:
t her.eof , t roduce a catal yst ecursor: and formn
cbERER oy B L S or et e bl oo e nces
thercesie pesduet, vﬂﬁ&i@fhelﬁiﬁfsdgopmﬂu&liﬁ guqmtiaimmga' | Git 29 PO and TIE01aNIPa,
a tenperature 0 . a ontrol|ing contactin
s o evEtEc DA 2L St (3, 3t 190006 o1 e Goti P opfeible
b coiBBiind R Yappbrtiwith ohlNr Bord el TRAECHERE 6 of AR Periodic Table,

I nvention al'so provides a nethod of producing a crude
Op efdRREe compads of prp or mage mstalslkem Cglummcé of the Parindic faple, or
fREre@the Qo PRORLY S Eatal} & pRIcARBS %n@fohﬁ!n%'the% by lﬁéﬁﬁ% the

includes the crude product, wherein the crude produc
catalyst greciugper in the presanse gf o maan ehliyr ¢ouainipg comphiadeatigde

. . . ’ ;
i LBl o CoERE ool Bhart BER Lokt el ol
ptodugt hasl @ TAdhdf atmadse209%6 obihe TAN offthe cmdeafegdt s conpri si ng
7o) B 1B brSdds ATt (Ebrdinling b U Bt Compisin
contatingss lconde féedowith dne dPendre ditalysEsitol peoduoe a tital povdest that includes

-t Bhoa R heel 8 ohio? oSl LR R 55 g L pgpa.

therside 885 havingtahescosisicatait TeystdD cShat 301800 10@LR), the cidde Bed

C. and e crud roduct hayi an. APl gravity .of
bigind iy D grafik s Feag U iR e St o et B bomtepisBla o o
Rk m@#le fidny CoRmaiss mgePéﬁtﬂﬁﬁT Efg}eﬁ oﬁhzg%lvl%&chﬁﬁbh deZ 2’6 Se or more
and VIS It I a et.e ne t 09.
SR CRURT § BE R PCUOhT SORIG 68 matiss FSEFOE 0 FOTRILREY
cEiftattlify S6RIHIGs, suEHOIRY thé éri@e pro@&id hald vif@sity & 3ugeClEatmost 90%
,th one or, nore catalysts to produce a total product

of the ¥issasity of the mec}?efe?,drqﬁ%%-sﬁpowa@? crifipraguet haying g ARI gravity

oPTRIB0%4 of the AP gﬁdﬁ@ ot lckide fadld, Wherbin A ghhvikd s d¥H@termined by
the crude feed having a TAN of at least 0.1, and the
A§ M Method L0822 apdyiscesity dngsydetarmiped by ASTaEMethed $2669.

cat afpeSitvERITR 1S iphHidd AAckIHA of prédubihg TRfufle g&ﬂﬁ&% rifhe:
vanadi um or m xtures 30 thereof; and an additiona

cuacng/a crudgifeadavith enecr sl ¢atadyids toeaadarsatotat praduetdhas includes
8358 brdFREE w0 ofdal ploplcr iy PRQSlpliBlc e SOT DL,
the gride fredrhaivinigragl AN of atdedstidy 1 caord dhet dne os motecdatal yststcomprsing: at

I SRE RS ohpri SR a0 e Bon SR PP b B i Bpres
thivizpfontl B Gdditidria] Wi 28086 R FRdBITONAISABIYE/cOMPASS onelbranore
O s R ble ool 5 30 % RhreREREHE L Bk, S e
combinations thereof; and controlling contacting conditions such that the crude product
has a TAN of at most 90% of the TAN of the crude feed, wherein TAN is as determined
by ASTM Method D664.
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contacting a crude feed wth one or nore catal ysts 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

WO wos/eeaxnst 0. 1; generating hydrogen during PO®US2004/042333
contacting; 5 and controlling contacting conditions

such ; qﬁ@g?mﬁﬁj a%&i# % .
of thﬂég'lﬁ'{x&lﬁ%@ %gﬁe% g‘?g%g feed, erugf%g fpédgggé con%}é%g'
ceriaciingriarrseredfged gt pivearivanie catBsts tofredicn o éntalipoovugl that includes

- f
R Le $%8c}]1%;, 'W%ege%? R tcn% ‘ﬁg)‘dﬁétri?a Rl &%%uﬁaq IM6E g 0101 MPa,

rrsi Ctl crude te one oOr

anditha ysledeadchap p AN of 2 lensttOal; Emewnhxgthydimgen during isteontat fing;
= nfibH5bE BHARNE conBhioth RS s pRf 5k 4, TANRg atymost

S0fs\wif thg BAN Al tlefcrade feal) 9/her@inITAN ivhsaletel@ingd b ASTH Methed
D%?&al ysts conprising vanadium one or nore conpounds
'vanadi um or m xtures thereof; and controlling

cont Hgd hﬁ&t@&@ﬁo@r@ﬁ@esiﬂﬁﬁdﬂ%@ﬁu@ﬁﬁk%ﬁﬁh Bebduct, comprising:
temperature is at |least 200 C,  and the crude product

c & Afpdgess: with,ane ag arare,gatalysts tomxpdyice  fatal pradyet that dppludes
thatearde pRodubt WherchSthd Msgnaeg{smgﬁﬁgﬂ% aiideMed et {daP o1 Mpa,

The invention also provi d of producing a
a

“*P_r“%“éf AN of ptdeast.1, and at leastiongyofithe patal sty eomprising
vitlalitimD Bfe 8 mBR cBripBinils %P bl {:%m&&&g Lnaosogggﬁhg

that includes the crude erein the cru
costasting eonditions|spch thet arfioptaciing tep@aue iaatdedt 2001°AvRed the crude

. ¢
Dot Sed T AN BY 0 Bl AR orithe oo wheeli FiiRe s,
dgerminedebiobiPMiMeabodD66hnadi um or i xtures thereof;
pro . \ | S] sQurc uring .
Cont i Blatiof o pERA & Heldadr BXAAGRER 7R bEfud Yoirpsing;
catitacting 4 orude lfieet with anewn tnére datalystsato fptazhveed totdb product dent includes

; C raolling.contacti conditions.,su t
it Efe pBOME SRl o B PRRT b oo B 8023, R ol
STV NS o EBad. 26 The | uont Lo ol sa. be i Heg g8

. 0 . i nyention._al so, provi des. a

N PR eI oF VR PR kRSP e oY ding a gas
cangpeksingtd Hygrages botdee diving cohthdting) e ds W SeifPproliéd & af O
di Irggdut@%a totta! %{o uct{}ﬁgat %%C%Ud s the crude. .
e ROR G715 AR el PE ST s @ somrotlingispeacfingcgpditions
sudh thabth© caudld prodhiOtthayBITAN b¥@ nfolstois bede TRRVARL cri® feed,

ra f..crude feed, a total N /V/Fe content of at
WE@?&E&%@@G@Z‘GWE%XQWMS@W B§e4of the catal ysts

CONThe ShAaiti¥ARRS biéNde PR fieBbd BPHS ﬁ&ﬁ%@ ising:
vanadi um olr m x?urese th(greo?},DIIS a(rlld t e&ggeﬁ%rgﬁﬁulf?hgompmmg'
coptaetifia s erude faee oyith ope pemeiesatalysiste produdedriotalproducsthat includes

thE B AP JAQE i BABE A Rt-r Qs hi
BBk O b brudl prbiBe s a i o OB 1 60 P
the,crugn fered kpying. mer gromt o srude feeds a totsd Ni/YEBo awhtentaf aNieAsy 00002

o : ' A/ content i.S
erS0 B e of 88 ARG corihing AESEUD. B YR RO RSl ot
VapEiSA0BiAh B2 B3 Bof, Aiklthe vanedittincuatadyss bavimgapotkesizeadistribution

| f _pr I ng,a _crude oduc conpri sing:, .
wilE} B8R bR SEGH ) B JSlAL Al S ing SPHR R s tions sy
thy tlecmode prothedt bas Piotall NEV/Relvahtent uflatithest 90% of the Ni/V/Fe content of
the crude feed, wherein Ni/V/Fe content is as determined by ASTM Method D5708.

O
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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

conmpounds of vanadium or 5 mxtures thereof, the
vaeseerd conprising one or nore al kali net ZCTAER004/042333
of one or nobre organic acids, one or nore

al kalheenwRatiédalslpralidesd hsthed o%d&iné@é’rﬁdéﬁrgﬁﬁt €omprising:
acids, or _mxtures thereof t he crude f

WRipFLing 2 frade fpdith Pn%ﬁarua‘érepéteust%p proguge adofal @ﬁ@ucbﬁlat includes
thd &Rdd proRL@! wheallfd g%l el p?@du%ﬁ%talilgﬂﬁ&ﬁknué & Z%Bb%gd 53bi R1pa,

of organl c aci ds at l'east 0.0000
a least ook of thg calalysta Gomnrgsn@gammummmmw berapaunds waaxmhum or

508 el . 0 8 o G g o o

crgangtsacids, ae orosire @skineedarth hmtat saitse:ﬁ bnodr mork a:i:gam:mcldk or

| h | | f
8 BT B g e o
alieti adetal gl afb]tdki&é-bﬂﬂ:rmahl, in :ﬁéthbdalts oforgai @&m&&iﬁaﬁleﬁi 0.00001

R R ot o asndlinas 151‘?41%%3 Erort oy tgbontent

of alkaliifietal, cmﬂammao@nh niéalC@ﬂIx@ﬁEﬂaﬂﬁlt@o%rgﬂﬁc %dﬁ%?)ft‘ﬂthﬂlfht 90%
pr oduc a

e or rmre sts 0..produce a total
oF He st of el —cariyartah 12 mefel i Rfergmsgids in
thebcradel fobd |vﬂlef8u¥&dﬁ@rt 8t alldi tfretal) &@mﬂ&lae% mefal) & REHICRIs of

feed conprising gne or nore alkali netal salts of one

OBFAITAF s it drimmined by ASTM Method DidBe al kal i ne-earth
et alfhé fHvedstidi al @ Hovdes TGRS &"i}%cﬁlcﬁﬁ'a%de%?o L u%aeﬂp%ﬁmg

t hereof, the crude feed having, ram

cpRiging & argsiedfpedowith eneror gore patalysts wenr@siuce aitetalpiradury that igdudes

A R 8 o i SRR 35 €l 0 v,

weyféfé‘:ﬂmsm oge pomeresilkag mhtdtsaltml.ftomg pr mpteforganic acids, one ..
RADAE S ) G b B0 RARILEE i, o
cpe feed hawingli et giatm ificorie Heod) mg:tal aomexn@f alhkahmﬁ:’mt and 4lkdline-

4, RSB R85 by B on

catrlpstebantingh pom gize dmtrﬁmtxomgnth a lmiadtan@nm damdtertih atrangb fibed0 A

d odyct total cC nt t of.
16 {4036 PP AR PR ofind Bl BBt ored i B 5305 Gl aving
aq:ﬁr; dlignmel‘twiﬁﬁl%lﬁ)f& df:ﬂl& r_ﬁéﬂiﬁﬁ;ﬁﬁre &fa.mal ileigaﬁ]ie;'diiep(ﬁ'b sm@ﬂiﬁtnbuhon is
al kal i ne-~ea t met a ts of organjc aci
ﬁ5 ﬁ%@@ﬂﬁ%@@?n pizoifing pondacisg forgy fogs suc that
tiarebda [pk@dulcﬂl&s a@&Al ddn¥BE ¢¥lalkaliindi@ ] 2l a8l ihé eftth AEARirSetal salts

ids is.as deter by ASTM thhod D1318 The’
of Gt POSF STl 5B 0V ke Lprinat RoRISHmpiAb A kng cerygetl in

REDEAUS lof 0GR hEids Hthe crafe feodvetdi Sorfertt bEglRall SEH, xndtdikahne-

one or nmore catal ysts tougroduce a total S& roduct
e th metplesalty w%%sgamw tis asgetarmingd b e MM@ﬂq@d&iab&

|'s ardd Mol hith YWroRidet a %@Eh?ﬂ 3? &0911%9&5& Mhae gﬁoﬁ% c\)/tnglqsng

feed having, per gram o e fee a tot
congastingp crife Fed vathome or m@mtalmsamodam tatal produdt thahincludes

8 brulib Br RN AU ACBARP 1S IRt Bl A 20 oot Reve,

ore a ran
t}wcxuﬂe gqedlheutsg, 180 8tanf ofichele tfen’la:i toteld NW/F ofonpmt efat least 0XR002

o L PR o bl s s e G BBl i e

- dimpeterin ayenge feina A e 180 Motk e 66%9if e totabiviibatiéf foFes in

is as determ ned by ASTM Met hod D4282; and control l'i ng
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15

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 Ni/V/Fe content is

as determned 5 by ASTM Met hod D5708. The invention
NEWIWIBW des a method of producing a crude PCIASLEH042333
conprising: contacting a crude feed with one or nore

th@pait ¥isd SstiButiyrORVER asbcﬁ'@&ﬁfneﬁf Q:?{Hﬁtélﬁt}t‘ 6}-‘ thb Rekiid gﬁre diameter,

t he crude product, wherein the crude product 1S

WhegfiR BPTR Sige @Ft&b&P‘”w aedﬁtﬁlameedlmAWM Methpé D&zam end emrolling

|
CHAAR cEndIE P ofhic Bloie R I NV congens of at most
98% efdheoyi/ ¥iFe cemtent of ﬂ@'ﬁ)‘-@@‘k fgeds vehermin NgVﬁﬁn Coﬂtenirlll dedetermined

bgqugjtﬂg%OQne the catalysts having a pore size
istribution wth a nedian pore di anmeter of at |east

1 80 Ahe mgentige abromirowidesaymeliRii\biiyiroduoihg AR pradudt, ehiBprising:

R R S

tnrmuce prm:hlet, oherain the cadepadoctss QilqﬁHW R§ °ﬂahdib 301 MPa,

frg{iﬂg edlf)g 6 ofﬁ[he Pe@%@gﬂ nﬁ‘d ar met_xtureét(’!‘]éﬁ11

shlbaif ot@mc Qtidglef #1€61/6.00003 grng (b Fam Gm&cﬁ'}‘écc?&t 184K Gel the
met andal kal j ne-egrth netal; in nmetal sal
%’P] gtﬁP% Vg4 pRCe gize on wih gomndianiporedimeter of gt leastﬂ&tDA as

d%inﬁhed BASEN IEihOe DA, Hnd@k%h a&fha%%% np:tﬁ‘% Lize &igtnb ion

anic acids. in the crude wher el nt ent

°%\IP asing %Pamoreawetamfmv pﬁ@n@eﬁ @ﬁtthmdzc Tableronedr mfa’bt S
SUnEPGY oBie BEMUESe mStaBTr Sl'hmnr@tﬁ' tg% Perid ’Mﬁfehgxdxyzxtures

18. 20 The i nventi on a SO provi

ﬂmqs'a@eﬁi pRptegl @gmetammﬂmomh thei thy crude prodactilian g taal

o chrhster iegtnihit Bn® AR b1 efa?tlﬁ Lnepdt ga.l{s%f Bf, g&?%gxds of at most .

20

25

30

total product that i ncl ‘he cru

- YR thegontprt of akkali Hm‘aimdtalkahnaedrﬂquetaﬂ in mttalrsaltsacifoig'nnﬁ acids.
.. iARd cﬁdé‘ﬂéﬂ ?E&;h%%xlfc[ LRgga r%ggl %g%me-egng a’ii, in 8}?&? salts

al kal'1 meta one or nore organi

o@rgm@ubumldenmmmwmmm one or nmor e
e crude

or [ and
P e e MednfiitiétPatsd brotaéd B iehol B biddheind § e poties dogiprising:
cmacangatmdmkechiv\sﬂl oaadr mbfea:lataﬁn&ts e pfddhcdmﬁo&ll SrodGct iRk flcludes

o3l 0L AL e S Vo v

thd icakie feod tomprising ane&rrmﬂe ﬁlkalpﬁfe&] §H.lt@ SEHR or@lordbr, ﬁi&ids one
and t he

01,230r as ter (gbg\ ASTM Met hod D4282,

CR9TR PAFRYEES 55'6% ? SEMGTErEAnE ACIdSrOr TRigHses thgrenf, and

the mdofeemnmnggpteﬁg@mfdf@md@@éeun@m&l bntér & HRAL R¥iafs, and alkaline-

aftﬁbl? on r .more 30.conmpounds of one or nore netals
551 ete] BREY OfoREATISARId3 of et Feash P 000 eramnse at feass one of the

atdbptsctating @ Pere G digtibitide éﬁdﬁ

;Rzﬁg}eéhegc?uge productt ha:{éﬁ?l?gélgﬁlpmggﬁgig{ﬁ%gpél I‘OA a

ddIE232 1and the eatalyst havieg apore siz¢ diswibution
coﬁfpg@l:ﬂg 6ot rﬂﬁek Gt ﬁaﬁfémm%%/%ﬁ{hetﬂaﬁocﬁ{? ?%@thn? x%i;%al |

et a aline-earth nmeta in ne
cogtpguds of eneicaaars m@la@mmmamfmmmmmm

Lbsr | &

P IO cottUERE beheile Bt B 8 536 w3k
copigntof atkali metel, mad aﬂo}lhﬂsé'dbﬂll\rhethlom rﬁbtﬁl&iﬁs ofah@mmmbf Snost
902'«16 %Pe?éo?}r%fj&‘sal@ah métglo cP alkﬂ?me—eaﬁl!n etaF sa?trs gg é'lrg;mc 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 liquid mxture
at 25 C and 0.101 MPa, the crude feed having a total

WO 005w326Nnt ent of at | east 0.00002 grans of PREAYZ0PH042333
per gram of crude feed, at |east one of the catal ysts

L el M, e 0 A
ofpighuid a€idoB s detauninékby A8TH Msthoh BB HY a por e SI z e
di st &‘_hlgﬂgﬁﬂ[bﬁer | c}’r Ivsicl:le%%bmé{go:g gnf Prox Jucmn%tcﬁldse LS o?rgs?ng:

6 of RBre CORpoUn
cmrtmtmg agnrle fmhailtlsoxferomm@e) bajaﬁmstﬁtoqfroddae a td?ﬁirprmﬁnctthat includes

abl uue thereof.: and.cantr.olling.g

el St e e Sodup e LERE inera A ds SC A GnbI Brpe,
thi drMcHBedQﬁﬂirﬁgrhItoﬁI NV, !thteﬁﬂ%ae feadt!oc00bDZ Make of NUVEper
of t e feed, re| V[ Fe cont.en

ﬁw%éwgﬁt Igastop Wing Apqre, ize, lﬁ%ﬁmwnswtha

n&aﬁﬁwﬁ%@n&atdfwleejt 280 ﬁgﬂs:adaanmrb?d@m QfLilcdd D4282, and the
conpri sing 15 contacting a _crude feed with one or

cpalyg T@&maﬁwf%slwlw@m%éoamampnwm etafifrom Column 6 of
mmha&ks TablE NéheGh Hilie EHnS?;SBﬁE&s of%S Bﬁ‘ineret xﬁaazs %&chﬂﬁﬂﬂ %ffthe

a liquid mxture at MPa, t he crude

Ppwac Bahlgs oF giieres thereod; am ncentmlﬁm éonm congditions gich thatthe
gi{bﬁ&ct%ﬁé‘%ﬂ NBI/HS coffQf of atHiostBER o?galﬁ%}me @cﬁftet.nl? of the

salts of one or nore organi ¢ acl or m xtures
ctulde feed whergio NidH Feleontant i dadvuemgmad b ASTMoMathed D57¢fer

gr aﬁﬂé mféq%ﬁ als6 ﬁgﬂwcgss gxllx%ﬁ?cld c;rf'iSF&dﬁLm 3'3haf l%% tgc{n?p%smg:

ear org aneé “acl
cdm;asmg @ cade @dedgmﬂmm: oamdrecsdlystsie ppéducta total @rcalluytsthﬂ includes

Rl BhoBl0 Ot Pl bty i clid et 285, B 01 ape,
ey oo atibrishg oné Omom sl Siciilaxioig oh o Mok erginivdelds, one.
023:%54@?’19%?8“#?%\ Fith Sthe o7 ke EasE 3 b begpBShebf e

o %E?m Z[sm contepe g “ngﬁmmw 2nd Alkaline-
Pt I Tistal Bln oL SR A LR 10 5 G ohst Ga of the
cthigdts hadvengGl p&esﬁe gEtbltifRFitRa n:teﬂiaﬁ'pof‘e%ﬁxﬁeﬂér o bt 184K 90 A, as

eart h petal in nmnetal salts of

t al d
d%?lag dﬁ%ﬁ@ ?’A‘%‘f D4282s enchifs salplystihaviag theaiore site divtgibytion
hﬂﬁt@ial meRBdéHukAddniet, PaF érﬁm'@'&:ﬁlalyst' Hfoﬂ‘i‘)t@bl $RiindsSo 0f3 grams of:

y%gm c ‘acids in the crude f wherei n content of
UM, ahe, pr magsmelyhdenym eor@a?ws,r%kcalated iap weighte! molybdenum,

oS@lxhiesther0b 8 & Sondbiiflg chfa@meBhANHMsECh BY tﬁ%ﬁ!\ﬁ%ﬁ&g hasa

D1318. 30 The invention al so provides a nethod

toi Gerient efalkale metab apd alkaline-cagth msital sinmeptal seltsrod araanwgmds of at
&t 4% 1RE oMb ﬁf)zﬁﬁalpllh 2P b ﬁ?ﬂﬁ]lﬂ)éﬁltfﬁ e, RE ngft’.if?altg of organic

total product that 1nc udes e crudé produc
agiisdn ghererudecfeer; udierepy aoaitent of adkadi rhétajyiardl aliakinercathametals inGuetal

N of at | east
38@ gf &ﬁég%'ﬁ %F &d g&%@g&ﬂ%\éﬁﬁﬁ I\Hgt}'{m{]grgz%érnr%of crude
f eedlheantentioh alkh pidvides & m&ﬂ'ﬂdbf prfodmtmg 2astle fro@B.EAmprising:

oo Boe KL 1850 Brmirr 3Bt Bispucy P prodilor i includes
the icside plaxdtit pWwhetkinthecrideiproduch ﬁ;raql fPBinGs 21015 T arkl @A MPa,

g 8ril 125 BRI AN b [t GroASB TR T faite, bpgrer e

feed, a t61al WV Y/Fe cohteABF At BAR . 090%&19 aledst @he BFth® Eatalysts having
nol ybdenum one or nore conpounds of
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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 crude
W200Fe63928s a total Ni/V/Fe content of at noPCTABANG042333
the N /V/Fe content of the crude feed, wherein NW Fe

_CFQEH S@igdlétﬁblﬁﬁn Q\ﬁ’&l‘irn‘i@cfiﬁfjp&é’ diamEid of\ﬁtl&%djérhg?&eteﬁm& by

AN i s as determ ned ASTM Met hod
ATIN Priqthod RA283. apd &mcataiysﬁhmm@taé olibdenimn poptentqenigem of

feed w t
oRBSE o (ROP B 100.3 ghng O HS/HaBo i 8E Bl A bt of
maldidanse, calchlgted wwagbt ofthoclybdentuny e mlxtlines themdﬁeamhmduolﬁmg

cpiadig il for Rt off ool o ans & v I Smpr FBporgiedan of

theer cradeer feedoang dhei otru(mpmimct hasen total NIYWYRe cohtéal dfaen@ardol; of the

NP ook e R ortl e, ek RARR et 538 drerieibin AT
MitiiodJD 5708 (ind ATANYiS as H€tetmined bﬁhsmMmbabmnd al kal i ne

15 earth netal, in netal salts of aqrganic aci ds of at

| easTRHUHRIHEHE 45? Bipgides g apethod, of pradugipg a grude pepduct, comprising:
cOhcliny %Tcﬁldé EER HfhioRE Or (ridte Qs to PRIFRCAR ] PrddubiThat includes

Col um of the Periodic Table, one or npbré conpounds

thﬁcﬂeﬂ?@reﬂucw}i@remeaﬂ@ ¢ Profuatds akiaribmortune se2 PG past). 101 MPa,
theRkdR, feéﬂrcompiﬁlHé & or bh6e 8fhii nftid silg)of Qﬁ_@%ﬂﬁoﬁ%heamc acids, one

metals from Columm 10 of the Perio

opBpe alkalingremthdmetelmalisnef ane onmors oreanit arids; onmdirasthertof, and

o R e s A 0 5

egthrmetal, in methlryalts oforganéc doidsrof at ieast 0000 rgame mnd of ledshope of the

 ARSESHAER P Y 5 Ay LB BRI o

moees compoipds i bed orgwre metels From Lvlummé biithe (anﬁthc Tﬁiﬂ@tor Bietures

B PO R o 0L G8  rr

Ctiralmdmd!wif@ne prmoemietabd frofn @dliaah i1 0 oetha Periedic Table, or mixtures

eart ta 25, sal t f organic .
aC| ds he s %magf%ﬁ ﬁfé)aﬂgi?%k? peehigde 'ﬁﬁ%‘% ctal is in a
range/ﬁmhl lao 16 2nd cm{mﬂluga&nmcﬁﬁ &mdmeﬁs fiich eha€ tha@nie HFIAUE has a
tac a crude feed with one
?né ogé.ggf uépaebq? OfgRuif acids of at
mloft@b%dtﬁ&he dohﬁ:nﬂdﬂall:ﬁh ﬂﬁaaiua{d alHH]iﬁé—@:hrﬂ] bl ﬁ{ Hekal et Eanic
Ikgﬁ‘#gg éure at 25 C. a 101 I\/Pa the crude
i e Fhep cﬂlsex}vqféﬂ@gme@tarlé@ll@knq-mmetal in metal
sdns 006192nigicideEs 8 deblihMiayRETM Mk pfgcr ude feed,

andnﬁ%e | east one of the catal ysts conprises: (a) one
dnyeption aso rrpddesmethad of meducing ammndasipduct sbmprising:

cd?xﬂa%tn@é 2 FRAESTCPWRR RIS ﬂére%ﬁﬁ‘y@lrs t&@%&ud@%tteﬂaf‘ rf)E&ﬂha* includes

lum 6 of the Periodic Tab mxtures

tha Arade Brodugtevhsreindhe emrderipdyct is eiquidanintie 2RSSC anh6.101 MPa,

thge@{uggge'egrom %ega?ﬂ%ﬂ% E@Ee?)ﬁsp%zr s O%%.ggﬁ'ﬂ'xes o‘f”'Nlﬂ}%eper

graef grude feefhand of ieasires off the eatatydtaconmaises (@) font ot mbre hetalD

042333
£ R Gt beotP AR 80t s ool o iond gl from
Cdomt KS@If thePgriodio Mitds; bir ng xmess dierdofnmd $bmetoh filord Méerals fede
628 d f Enaie odticoi'a%le glné 5/1{ nFue)re%gl%tpgl?&ds %i' one ornnll)dc’rg metals from

Column 10 of the Periodic Table, or mixtures thereof, wherein a molar ratio of total
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90% of the Ni/V/IFe content of the crude feed, wherein

Ni /V/Fe content is as determined by ASTM Mt hod

D5708. 5 The invention al so provides a nethod of
produci ng a crude product, conprising: contacting a
ovauzbesdemd W th one or nore catal ysts to protgTaS2004/042333
total product that includes the crude product,

M%ﬁlmmfetafto%ap@ﬂe A &at 1§1@atah§%ﬁ&nmtétlaf&d%§n@éu§g

and 101 MPa rising ohe
eomiegting cepditionssaeh thabibe ewée plrodmirhes @tqy@ erﬁf/Hc tatgent ofi@ most

&, BRLENRV lcbﬁgnt?ﬁ{tﬁ { oL e

organi ¢ aci ds; or Xt ur €s % ereo Ptl}a@s?e
byoAS g Metlend 17880 of crude feed, a t ot aI content of

Cal 1 o bhon P it A thtu@g%%@&f%sﬁi'mmsm

dohctinpe opude rf&ﬂamﬂmﬁesﬁrymrs catasrm toSprﬁdllce 30talfprbducsihat mcludes

taI st first c er ramof firs
i pouct, Mgtrinbo s Prodacidna H335Cand fgPEMPs,
th@ér&ﬂﬁfcéd’ @ApEising Ghe Br ﬂf)retdﬂ&hi?ﬁéthl%ﬂllt%ﬂﬁb b?morélﬁ@at@é ac:ds one

nore ¢ ounds of one or nore netals from Col um

R grearthymeiplesalty of oug qr mrose exganis agids, gmnvét:renﬂtcmof the
@&deffbeﬂthuﬁﬁ%, peNGhRDf e Feddba to@al%&&en%fa&mgae&g »anfl Afkaline-

second al yst having, per gram of secon it al yst,
meteh in metabsalis efareeic oot loas OED0RBE atesns, anddhs one or more

Iﬁpﬁg, |
cgtﬁj)g%]goor rﬁ)g? Ehgrare%tfgcg tﬁﬁtﬂé% %}%% ?gge er | ocﬂ[}p&myﬂ’
fioam 0.8001d0 086 Igml@dOﬁS)nv\elt mypre nesftalsEoml Golumn fiof therResiodic Table,
o I t ' g oA oy
B & e co p&gd%‘l’t&{ e o BRI AGE Lo hd PO B Fabie,
Cablﬁn’@ti a3 weigt@f atetaaal ornmx*elanstthnmé‘t aud, (b) mseveddadatadpdt, tthe sebond
% cont nt of al kal.
neﬁa: ) 913%3%9' a |f%é°°reﬁgr%%1ﬁ8' quas Fﬁz sozﬂt3 {0f mgye metals
fomyGoliumn § of the Periodib & ahlb,mim or ﬁmm:icomtﬁaﬁﬁﬂ cff ohe bt ﬁﬂie mdtals from
| eart, t al tal, salts
Ol 8 of Bl Plioa ¥l SHRE SRR bt S R R 08 dna
cﬁmfbl&g cﬁmctmg\cemimom sgbls thapthe viude ﬁtoﬂuﬁmhhgd)tﬂfcontent_ of alkali
C roduct, .conprisjng. con ti
o5 0 i e} 8 L sl PRy of B bt e
comteritlof gkalikuethl, attamtkalnﬁldaﬂte rnetat hﬁnﬁfaw@:snf Bfbafit acids in the crude
f%grgenthe chMg uid mxture at 25 C
Y o slbfpecsarih ety s s ofgreanic
a&ﬂkﬁhhddﬁ&hﬂied%@'&STMfMaH&lDBl@fe organi c acids, one
or e al kallne earth netal salts of one or nore

or gahPCnRePeR alsqpronides o msthod ok progucing yerude progict; eomprising:
chXdting a cBE fedd Wffh She 6f MR Jaﬁlgqe 15 E@é a t%%!i‘ Pﬁ)ﬁﬁct‘ﬁfnﬁt includes

al kalt netal, and al kaline 3 nmet al
the.gryde prydugss Whareia thefrade prpdust is aelmltd Bix0e 0112 5fiCand 0. 193 MPa,

tidtenlde @c?eﬁ c@tﬁ?n Do drldor ngtg{: NP Bﬁtapga‘ftjs BBond St mdit ngﬁgifc apids, one

cat al | east grans of. one or nore

Of ¥ epearth meg Sﬂ@eﬂfmﬂ poaprs OT@nﬁceacldsn@ mtmtmcsrthereof the
t 0

S Res Rl %‘t% F B foe T B ecnf T A I ke

earthancinleis metad S@tstf opgadic acigls bf atl léash@Oﬂﬁﬂitmits mjﬂ at least one of the
' gns h t ce velocity |n a
CHEE b oot Bl g dblsBe DT etheBliR s S 95 nbgladrom
Cbhmmm:t‘tﬁb]EPehlddtc Tabsid, dﬁeleu &fobkgébnquoﬂdtﬁbﬁdf ohasr ﬁgie%éiblls from
t..of_ a met al ka earth nmetal, in
RS geefy ‘r‘c i?‘z}arﬁﬂfc ekhé Peieh Oopstges hersos: and
ctﬁmﬁﬂﬁ torfdcting kalditioRs kddh that liquid hourly space velocity in a contacting
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and al kaline-earth netal, in netal salts of organic
acids in the crude feed, wherein content of alkali
netal, and al kaline-earth netal, in nmetal salts of
organic acids is as determ ned by 5 ASTM Mt hod
DABA085/06¥9%8 | nvention al so provides a net hod ®CT/US2004/042333
produci ng a crude product, conprising: contacting a

RhsEOVECR Wbﬂcme&%de t€ha§§'|§1 Yok tto? Sﬁé?a‘i &d alkaline-

total roduct that |n ecruepro
in pstalsaltg of (prgemg @91d$ ef a4 moseR(% ofrihx tomtentaf alk5li Metal,

cr u gh%g%&y%gat o‘{l Hﬁtﬁlr éﬂ%/cgg? r??‘glzl r]}g dF geaf"gt Whérein content

of atkal GEtal@ll@ alkatine-eatthneeial] in oretal Gﬂtstdfergaﬁioéﬂcmﬁ&sm&zmmed by

DEeF talyst, at least 0.001 grans of: one or
mr%%n%gﬂdl%m‘i?om Colum 6 of the Periodic Table, one

or niheinvetipnualyd profdapenaliodshpeodudpal chudepesd Eétﬁ?h
mst a

f, the Per d| c .Jabl e, cal cul,ated as_ wei ht of
Bitalil asride Hed rifEone o afiie GAIT IO HIopioE & fial o pdhigt hat includes
mmetpmmt, wheﬁﬁthabrddb ProddctiOA ifkid SRR a‘€§5 G hAd/0 161 BiPa,

ci% Zone is over 10 h71, and the crude product

Wi peyBrag & o tetal Nib¥fFe antournf ot leash 8.00002
gMnisVé Aeaststelof Rehas
confent is as mgectatglryrsﬁ ned Ijéfngmf,&lSTM Vet oﬁhﬁyggy@ﬁ of: one or

AT @ﬁﬂscﬁ?nhcgmﬁ&f ithreBeriodigekablsg orsf orpraye geinpepnds of arger more
DA CoRBRIPE bisthd ﬁenocﬁ@ﬂb@&, thiedaia Gl wgiggf &qg?t#aéM%ﬁes

or nore cat al ysts to pro uce a tota
theprof, aad §0nttqﬂmg@pat@@um esaditions wae that hqmtlu howbm[becepsredni:u‘y na

n t 0
chitachink pBhL 1S B 1DW" Suiond e AP At ol Ry dobpeof at most
9W@ﬁ’tN1&‘fF acomﬂmf the cO6Ie Teeg) whareind¥i/ \OFy ganent &vad datermined

; ‘bg%s 1\,{%&%%& of at least 0.0001 granms of sulfur, and
l'east o

RS0t he cat al ysts conprising one or nore
met alke Ihvmpﬂidbmmvﬁle&ﬁ nfetted B€ proddd:lﬁg 4 ahudeprodoe, @iinpnsmg

Sfﬁﬁ r o) gg fk@% t}‘ %:Q{e)r(rﬁ% f%%? {ytagﬁ@%uct that mcludes

. theentde (pi‘ddmctgwh@mmahﬁ drode mam isi ﬂilﬁuc’ﬁmﬁhurb aeds Wddw, md GMP

as_an o ent of at no 0% of
R D Rt ARTnd e i R G B oro B fpreboba it 00001 Erams
ofexyger; tindvesulfubiccnitint Bf atdedst @00010FrantoflsBBUe, @hd htNEasPételdftihe

ntent of. the crude feed, wherein oxygen content is
cAlTSIESOUERE IR A0 gF TRESVRAVAE fiom Golwmn 6 ghihedieriodie Tablacaor

miofe @fpoeide bfibiad nitYe mdialMrdR CoREn % ke Pé_ﬁk%é 'P:W?@ ot Rfiktures
al s OVId s a method of producing a crude product,
(TSR AL Rolling SoRTRAIDR CoTHOTE 5 el theeraceproics es aroxygen

cdiﬁhﬁoﬂ@h@ht\%@@oﬂtﬁe BERH CBntéht LPHR | ernfde %jéﬂcﬁndtthétzrude %rgduct has

udes élhe crude product, wherein thé crude pr

2 F‘E cquieht;p %W/u?ﬁhaﬁﬂlis contem@f the roxientrd, whcm@ axy e

cEast ity S50, Ml f s

A§BWM?F@°@4&4 | east 0.0001 grains of sulfur, and at

ot o et Ao A0 heha SR RS iiel S osses

Cmmmmﬂiﬁmékﬂ@%ﬂ) produce aaaakmu:m:sﬂﬁf includes

OR3Pl SoTATOE HET SOHR B B 001w
the omdefesd hrgfmgppdlgtam) B el feed, aabtal Nﬁvmelbdﬁteﬁtf oFdtiiehst DADO02

t al
grgmt., Ada 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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Ni /V/ Fe content of at nobst 90% of the Ni/V/ Fe content

of the crude feed, and the crude product has a sul fur
content of 70-130% of the sulfur content of the crude
feed, wherein 5 Ni/V/Fe content is as determ ned by
AIPNee95d D5708, and sul fur content is as PCT/US2004/042333
determ ned by ASTM Met hod D4294. The invention al so

iRk SRndRindh FTRhOBIGE nREMANEL bidin; b U hoAGNE ruble, or mixtures

ngrl sing: contacting a cru
Eobiapd centrodlingreonacting gonditions suclythatthe t:hde prculubuhaes total

e A P oS ooy T 5 el B4 B0 ot e ouce
prodaet hasmpifus corgent 070013 0Bpofeha bidélriconeitalf tiwadride médﬁ S/herein
N ot b g iied By AR MRS, el sl Fititisas

deterenimmifby ASTEM MethodedD429éd havi ng, per gram of crude

]:a:?t 2 '_#F_lal cont Nt ofﬁg@g#praaet al %crgnd al kalclg»?n%nsmg

ccblmahg DO Lbd Qﬁtﬁﬁﬁe or&ﬂ&e & Brod ¢ £0tal p&ﬁu&tthat includes
of reS|due and a | east one

t O 1
oF ﬁ%?‘?lé‘%eﬁgudéﬁ@dﬁf" lﬁ@rlglugbnmﬁea*azgqqngmm MPa,
th@efddgl’eeﬁ c@ﬁ:pﬁél@g 1ok ifcallefiztal G oPbnd B nfork FERRYAMTS, one

of one or- nore netals from Col um
orFaeyF alkape-garamptal §alts o€ PRESAT Mone PrEssin acisls| onmixtures thereof, the

el N, Ldied

mg t ot a?é con?&nt of al La I “neta co %ﬁa&f al'l né@aar]@ﬁ i’
eayiymagtal, ingoatal salts of erganic agidsefgunéast taemtws godms; tndsbid0O8ontent
of%k b1, QG BEre b leas TR Bt ARl A AIERES SN e

I'h nmetal salts of organic aCI

: mf-‘*é@ dl’on‘t Gelumn o i Periodici Tatile, lvams oa nroes canuadéfont opfnore

wif el S Pl 590 S S i B

cqtﬁgp@g conditinmg albh thaﬂ the crudic Iﬂ'D@]laiﬂllﬁs aditgl contént of alkali metal, and

od D131
R e R et e KR e L
methls chadlmhndeaﬂmmt imqohtﬂfsaltzrmbrgmﬂ@a@dsqﬁ lﬂdﬁ:rﬁkle&dédcthe crude

| 25 0 crydge feed h one
pofEhds 3 o OBy AR e Ghaie soptetiue! therbae fecd, and
wiheneih uTmmt of ﬂlaaicmetﬁlemﬂrmgﬁé-eaﬁﬁ%ﬁfg&ﬂl g:i H%N%I Sdltd ?’E ofghie g&&s is
i,s. a.ligui an a, e crude
as e inine by nfgsi%ﬂﬂb?daﬁi%ﬁ FERdpe eRtont s drtguminetin ARTM
MehodD530¥ast 0.1 grans of residue, and a total N /V/ Fe

content of at |east, O. OOOOZﬁ%rarrB and at | east one of
t he THg Jveptanialso prryisles a prsthod 92 PRIduging @ crie aradust epmprising:

coﬁié.d:tﬂ:@% deudeffeddnBittRieloP fhbfe c-gl%@s@s to%@du% a ?tganl‘:??%d%g} that includes

ounds of one or nore netals from Colu
‘h?:‘éF eRipuct; gpherein the crydspradustis 2 leuié ofixturerat 23 B and. 101y Pa,
th@ideAesd b2 P t r t s
a_total % | Fé conten%‘!('mfl Q?&l&dg%o gz)gfplte%gkjﬁﬁ%%‘%f
re%ﬁi”é'ﬁta tefal Wil¥/Fe eontent pEasdeastn@. 00002 gramsi end prleattiode dfdlse a

cot e BRI o ettt R s b8 GafionR Habl. oo

mmmo@mfme@eﬁore hiefald freen Clnbdem 6 of thePsriodit Table, e thikiires

L Mo s BRTE St Bbehas

NUEWEn/tw_aht;_at of atnetobis0%0df iy N TengnRnCofibecrid ORBE hnd the crude
pro%gcmﬂraé 3 testdue content of 70-130% of the residue content of the crude feed, wherein
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contacting a crude feed wth one or nore catal ysts to
produce a total product that includes 5 the crude
product, wherein the crude product is a liquid mxture
at 25 C and 0.101 MPa, the crude feed conprising one

WO WeYe3WSkal i netal salts of one or nore or @EHUS2004/042333
acids, one or nore alkaline-earth netal salts of one

WV AFe eentért §oR id6teRGinetEby ASTRI MEMbE H5YOE e fesidhd Sont& iédﬁ
eed. h gl n er gram of crude feed, a vacuum gas oi |

‘{C‘M A%MMﬁﬂw@PS%R? least 0.1 granms, and a total

cont ek HﬂrEntﬁJnléﬁJo d)tdee@h meltiYd 3 |pk<§iubﬁ§ a%ﬂde grdaﬁ&t,aéomr%ﬁing-

metal salts of 10 organic aci dsS of 0001

cg%ltaptéwcmmé’e#fwme@amww@mwmcb@s a tm@ pmdumh@ includes
tﬁ@&ﬁﬁéprﬁ&&ﬁ”\@g e%iﬂﬂ gruﬁ%]?}oﬁﬁct P§£ 11 nnn c a‘? 2%&? %01 MPEI

nor e conpoun
th%@'ll ri¥ing loag owmporgriaikali mmalishierafcohe omdre organic acids, one

that th
R, Ao AR WP i, et e
caldedfbddrevieg pehgramiafloruds feeript wlousalgas oid (“VG Q) Rbstea i fileast

{ % of .t ont ent of kal i t al
1 gl 1B b 1ot Coentof ki Mo e Bl egrth dpestl n anctal 34 of
organidweids bﬂﬂi%ﬁl@ﬁn&l ns aifitﬁatllé@t oergrdﬂlﬁ: di[dl’ﬁwf ﬁ&s%n%j/ Sfmore
C tent = (0] 1 content o the crude
cFeil o (Rl 6, 3k P s TRl EnS TS SPRPoIS BYOTRGT RRore
rhdedlfrokn DoRB:H 6 6MEle PQIVARTabRY, ofinkahres tHeRbA land &dikolling

al kal i ne-earth netal, in metal salts of or gani c aci ds

cputactg gonditions sarl that thestyde npdusbbaspigtabeontegt affaikali metal, and

aﬂ@ﬂﬁ@éﬂr@%ﬂﬁﬁnﬁ&!&lﬂ%o&aﬁ%h@ﬁgop{tﬂsp )f@b e Boftb A alkali
duct conpri sin contactlng a crude W t one

rA5f alkalinerfiagfl metal gn pieted slts of oraspiglacids wh@cmﬂm&pd and the

b

- chiB8 pHABS had £OGET Lln i 9BUII0s INGE OLD LEnPOL e RIOR
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is aliquid mxture at 25 C

whewsin YGicaptentiens detesmined by ASIM Methbd R5303 and coateny/of elkali
nfefil &0 talkﬁ?ﬁne@éarth R, if mggﬁ) gﬁts of F%glgm aing 15%? M%@'gﬂggf ISPASTM

of at |east 0.1 granms, t one
Meghogl 548 conpri ses 25 one or nore .netals from Col urm -

6 of 0 n of on
o  ribefiveafibh 8% rot 38 fineflf of brofRifie £ BIBCHRARS RomBRSpe:
coritacting @ srutle feed whith oanor manstcrtalyisisig) prodmet aotal prgduct that includes

R oS, oo e ot SRR e AP S B oL e

theferude éeed thereieg, fpeeghamai cruti éeedy dideal PH/OUECIonteatofat M@ 0.00002

%, Of e V&O ¢ ent of _the crude )
o Qe o i R i el acsprises
ofdbdrinnate BEAB FronaQolubin/6\f Hes R@idtRMabies omr%ﬁireédﬂamadm one

ASTM h 08. e_i nven n al so provi des

o BRI AE S SR o PSR e A B TGRSO gad controlling

cEattiAg EdndBiods SichdRt he eﬂdwﬁiohluﬁflﬁs QEotHWW/P@E&Jtéfé battafbst
that includes the crud

9 roﬂg}g&_& ot al roduct
‘g"/ : \féf-‘e‘i" et 9ifee @ndrdieed pad thercryds produrichas & VEQ eantest of
7@130®% oﬁh@ﬂ’@}@eo]a%t dMRe cru@l@ﬁe& ARGk G8h GRIRE isSk Be@fed by

or. nore alkali nmetal salts of one or nore organic

AgEMethodh 53 ngx@Mspm@zsamwm@@nmmmmowms
mor eI’HélMhﬁl&@ﬂﬁaﬂﬁﬁdﬁ‘aﬁé&é@&aﬁﬁgoﬁ{cwgﬁ%&g by et 28 r?sllrg:g.

acids, or m xtures t cru eed
cantagting crpde feeft with ofe armoede cfﬁdyﬂs toqorbdl.tcala tataptr@iet thét includes

oek bk e B TR TGS R e

tha erufle feed comeistfy anber more alkali metal salts of one or more organic acids, one
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catal ysts is obtainable by: conbining a support with

one or nore netals fromColum 6 of 5 the Periodic

Tabl e, one or nore conpounds of one or nore netals
fromColum 6 of the Periodic Table, or mxtures
We2009063928 produce a catal yst precursor, andPCHiUS2004042333
the catalyst by heating a precursor of the catal yst

or ok kM@ SHRC R el saRIEF Ak oPRHR o?éblnfc?acl&‘so Bt ﬁbﬁﬁr@gthereof and
conmpounds at a tenperature bel ow 400 C

theymndesteed hnyingoprr gxam ofgruds derdi 2 toth gorstamftaﬂrah metad, and atialine-
eﬁfﬂ?ﬁil'éﬁl 1&‘%@?&&@6@ n%dmﬁqcﬁﬁtof chlea§1 &6 01@%@& ana ijlcast one of the

al kal i ne- ea I n net
catglyats isofbtainablechyr coagiiping 2 sipport mﬂi@nt ooinom taaﬂals fmm ﬁ!blumn 6 of

B tgoftc bl Vi o, Bl oF ol Bl Bl Pom 1 6 o e

Periodit Tabieor miitades thereefio tprodued adatalysh poeetissbr, and famig the
cids is determned.b ASTM Method D1318...The

<Rl oA e st P o B STt St gnre dvlide.

cputaidingtcompands htsitagperathiz telowt mt"cm@ccﬁmmgfceﬁﬁcﬁﬂgt h

CP?ﬁ?%gg rﬁggté%%sts téﬁgrod ce a tot g)irlqs%uct thatf,-cm-th

nhegal an Il sa;!ts oF Srightii€acids o’ﬁt feod l9d%Q>fﬁQJ—cd}ﬁ§1t OfﬂPﬁJ bl Gnd

eed haln per gram of crude feed, a_ total Ni/V/ Fe

cg a%e in metal galty oberganic aidsinthe ande foed, veesqin egnsent of
alkhli bieel,6ad alkifleSeatt® mhl, 34 Ridfal s%npaf org 2L LY dRieRAHRAROHY

with one or rmore netal's from Coluni 6 of the Perioditc
AT Method D1318.pr e conpounds of one or nore 20 netal s

f r oM RO VHROR a.l@é» plobfled? ﬁhlel?gd &t J@&%&lﬁ és’%r;l&@ ﬁ%gﬁc? Som mpnsmg

thereof to produce a cata prec
cenecting g rude feef yith one prigore Iwetah@ts tol Iygduq;raée@l produdt lthat imludes

ﬂi&%ﬁ%?zf&u@é whélEin ﬂ%r Grtl pi%cgﬂ{dg Y lilﬂ\g& mi Pﬂé %QZS%QW MPa,

at a te nper ature
thesrda feedrhgvivapdi grammd ceide feed,ravtal Hid Ve abatept mhn wstfwmooz

I %. he N LV E
efbrisnlcdla dhse S 6t GOMRN SbrdhallO). conbifint o kilpph v o or
n@ge efale lftnmr@tdquB oﬁghe R&TddidVEdbig dneRix/f8re chhpoinnised bhoor more

osi ti.on havin er. gr

C tals gre <9 riﬁp os ! nlyengihc Cl‘ngl or gmﬁttﬁs 3‘? ﬁ;%’t% Erodu(% a cata?yst

pigytmwcmdgmns 8 g\ihg bz;tggh(blylheﬁt@g 1Itl&rtg01 fl\a/IP)&lt p:telt:uﬂ@tbﬁlh@ib presence of one
et an a;

o B S SR BB i Bt Pl Pt ey #0075 Shd Comoling
cmin@tmg tuniditions fueh Mgﬂge 21?6?] gaﬁtsd h%?dlob tal @Ill\ﬁFelébgntMlPaf atdhost

X ans 0 ar a bhoiling
O AE e ATISTFs Sihont RO BeE Y Hitsorsenls ps demined

bVRETMEVISthGd BEYOE! than O grans, but less than 0.01
ra Qf one qQr nore catal ysts per gram of crude

9
pr odttEHnVeFHRR Al RERYifes? catdsoppesiondanvings prgeam of crude

c(ﬁlﬁiﬂi@ﬁﬁh ta!t R:Bst D01 BAmsRE h‘_?c%&k%nQ&ntH QrERARgly hr%/é distt"i“lsutlon
ns of sul as determ ned

east
?fﬁ&é §@2§ 360 ?afé at|Okd MPy; i lgash R0 logrampEf mlrg@e@bm oy e:3
Psdod b T
b rofy D5;307 f Befwol go%%?{f? R ARG %ﬁ?ﬁ 001 grams
dmb@tsnw‘ém bmlmgmgasimmmnb@wmﬁmm ofd @0 *Ced 01101

e S R 1 01 e g

ofgerderniductd by
The invention also provides a crude composition having, per gram of composition:
at least 0.01 grams of sulfur, as determined by ASTM Method D4294; at least 0.2 grams of
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ASTM Met hod D2007. 5 The invention also provides a

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
W20aye63928her ei n t he crude product is conden®P&BiUS2084/042333
25 C and 0.101 MPa, the <crude feed a MCR content of

@gldﬁeeessaet&m%& b9 ARTH Dol R5ARf &Eﬂe%g{p%gm RS ight ratio

| easf one e catal ysts is obfailna
A HABR ﬁ?fﬁgﬂtéo §u Rpbaltenasi CPﬂelmvé' adeasid rie whereinl MCRrummemﬂls as

d
o? one ot gr?o%ﬁﬁg@ : PQ?# rom 5(13%1'9 B%%ggso"rop {E?‘Eg age%m"" p dsby
ASBYIdetiged P2007ur es t hereof, to pr oduce a cat al yst
d, f I b t th
5 gy PR S b, i
csuﬂaénng a cradtfasdwitigone @I RRLE Wl yits @ p&@iﬁﬁei toital peodaed By includes

tg %m@gi’c ntroII| %cotactlng ]gggélsonﬁi?gauch fyhﬁé,me

dinlde f34dR MCR dbﬁﬁhﬁﬂhtl@&tbb@l acil\gﬁﬂog\ﬂﬁ%ﬁgéso &ﬁ@t least one
ho

nt e erm ned by AST
q%ﬂwﬁiafyaﬁ l%ﬂaha‘@ﬂ%ﬁw gRIsbining a sERRerGVithens s anory m&ta&erm
QULEHN6E bf the ?%@Tdb!b one M8 ErhPslRs 6f SR bR mbalsFrom
one or nore catalysts to produce a total product that
(?C\#m@ gkth ePﬁ@détiD%y!»Le pr irtires theghef, &9 produre acatalist preousert and

by Ig}eéugﬁu

f ee Q%N%Ra?gonthg%t%n% (ﬁ%qutaﬁlgteast 3@% é arrsgeg)er {‘5?‘2‘%‘6"’8# ulfur
ceptaigngcemgounsn at atpmperatyre boloar 506X °Q; land centrablingtcontastinigng
oPadtss saind iyt thirid bl MR BREhAR PREE OB CICR
cﬁlﬁeﬂftoﬁtlﬁlcr\nh itsdy wigdreip M@ content fseaspleteeminied by ASTM Method

-Iﬁﬁgérlbutlon having a pore diameter within 45 A of

e medi an pore di'amet er, wherein pore size

* di st Théimvention iaiso aevided emethoé df pd T\ bzhﬂé'lplddﬁ&,&ﬁﬁlpnsmg

optact i ndi tj ons t |
cru (5@ g rg)ltrc%u U c?eg %‘5@ ﬁ)’dﬂo’fg % atﬁgf Stﬁgg proges, %‘Pgr d%a‘% fmﬁ‘dcs
therreudepoatinct, véerdin tmemtu procM:Rs icondemsabdd anFPOQdd by OASTHY, the
n al so proviges a_cru

0. T -
Rk 588 PR spuct R RS et Bt of e 268 st ome
ofthe Odtalgsta havind a mgﬁumﬁsmﬁmtvﬁm ﬁeaia:byoréd&ﬁtme&@tﬁhﬁ?gbn e from
as eterm ne

t 0.0 anms _of sul fur
7&&&‘&)@%8&3 Mﬁ&gﬁéﬁgﬁl total gumperpfporgs inythe pore sizs da%butwn
hﬁﬂngiﬁpcﬁ’e HRf@ien f4thiavs AfhdMatdat péie Ahfetel NOhdr&iH $Ble! B
rovi des a crude_conposition having er gramo
R p femied b ASTS! blshog D2 sagipline eestacting
c&iﬂitﬁ:ﬁlﬂbﬂéﬁdhé@ ﬂlelﬁﬁiﬁ%ﬂﬁﬁaﬁgs oPét B0 09913 MER %?ﬁle crude
of sul fur, as determ ned STM Met hod D4294; at

fegd.onegsinMCRo s ap defprminediby M%bodj]é{-ﬁom ned by ASTM

Vet hpgd ibVR86n al8d plofi

D o0nT i ERAAON a8 poBRE Gude SABOTOL nE g&% Rt fompdltion:
atveqsh 8803wy of exygen, Aedatermsd by mmaéethomsw radst (083

Bof t nyent
o oy Eusin AR08 PRt 05 d Db e
assistepowied bp ASTM Method D5307.
The invention also provides a crude composition having, per gram of composition:

at most 0.004 grams of oxygen, as determined by ASTM Method E385; at most 0.003
grams of sulfur, as determined by ASTM Method DD4294; at most 0.04 grams of basic

nitrogen, as determined by ASTM Method D2896; at least 0.2 grams of residue, as
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at least 0.001 grans of sulfur, as determ ned by ASTM
Met hod D4294; at least 0.2 grans 5 of residue, as
determ ned by ASTM Met hod D5307; and the conposition
having a weight ratio of MCR content to C5 asphaltenes
snzeesiee3ns at | east 1.5, and the conpositi onPORASNG4/042333
TAN of at nost 0.5, wherein TAN is as determ ned by

BB ST dhodB5 TV arf th FANT
ASTM I\/let)hhod D45300 and wei gh%&%%dégwgggﬁg tenefgﬁ?]sogggs s

dateraingd pedSTH Mesiad Ré84od D2007. 10 In sone
enbogh IR tion Eﬂﬁ ploNeE' bA8e @dn%Fﬁ'bﬁ ﬁbﬁﬁ? 1pe gram of composition:

conbi nat i on one or nore o

atlspgh 801 prams obadiyr.ds dqemmnctdﬁy ASTMMeétbod Dé29 et feest 0.2 grams
g'fh@{du? I(agget Liinepd %S't rac | ongﬁﬁﬁa a%fi?]f | egd‘l?lg]"(%%%’hrﬂ‘a‘éng B weight

refiongd MIER tentertt thmphal’ems bmlltemwlfb’eleasa b.Sy andithe adidpdsitton having

TSRS £ R R o AT BT BRRC Mo

el ““”““o””"m‘o ““”‘a*ﬁm“"‘“@ oy i s :3‘**”?“*‘%@%“@”

el aw a boiling range distribution

dﬁ"@’ ‘3# %@@Mﬁb"%@x@ at 0.101, MPa, a boiling range

di st In daufeleﬁ]aoaﬁkmaﬂe #06htion ARG pro3iHes,Gn BbmBinddn Witk onor

boi | j tﬂ ange di strl buti on betvveen 300 C and 400. C at
qtae

pre % §ompesiions aggordingde the inyention qrade fed thate () bas
néﬁ&e&tr@d?ﬁ 1§ aPeflned, d@aﬂ&laﬂ}ﬁﬁ ﬁ'a(:ﬁ’t)naﬁ?‘ &mll&? r(b)gfag BxBponents

cr.ude feed at | éast: 0.001 grans o dr dcdr bons

having aerrbongmbesahorahaed the cmdstfwdtbas atdwsb BiSErampor seelnt

P B e PP B0 (0 o AR b0 gfwhich pave:
@04193 rqvaadlsf@ bgloari00GTC 240 dPbdERabe beiling sangn distribution
b@tWeéd 1% taaﬂg 9 sSLed, RHtMlQEF al%%ﬂ’lg Eglgtl'ﬁh %&q bgigi%ergz(ﬂ)t °Cand *

101 MPa, 01 grans
3%|¢ ftrflt Od Ml@,aea boiking rbge dxanbmmmmeﬂ 300 °C aaah aomfmatco w1

Mba it 2 e o0 oo Pb@Bendion ARG EES 00320 IEVMBE (3 e,
pertgram ofxadeaed, gidpash AH0A giaN ofhydrbedrims haling a batlingeas
Ol | 0 20
Rl oty foo F15 1bf PR, e Beoiocsptony S e Ble
rabgadistibitib rl}:bﬁa:bn 14ay)C mmg geaso DOCkPh, 0 oan rmf/aﬁﬂocarbons
as

by il s o BRR hetopon 200 ind 0B °C ot R MBl o1
oftydreabinuud  bolagange 1Bt B0bec 3"”@'*‘??22“3““ Lot
N%r@ D. 085 fof gwﬂa%@s‘?geé Eﬂvm%fo bqikiny i g ynge ‘glﬁmb%%%rt begween 400 °C
mgirans’caf 0. n@sM@u,e(emﬁtagrmm lééédtlﬂjle al %@g 0.3 bfih a range ﬁr-om 0.3

tor B4 40 N pr O 4 5t 5 Bt Suinishlophnamoor o 18ty anb 20 Hch. b MPes
(29 68 SseSREIR] %ﬁsﬂiﬂxﬁ‘ %Icﬁ?dnt [h) BB heasid) 60902 for 2o Abtal R/ /Fe

or gani ¢ aci or mxtures'thereof: (0) conprlses at

AT GHEH Ol frod (Iheomprises salﬁlr@ﬂbmat:leas; 0004 gepesyor (O)5 grams of

R s R o8B B shtof 308 el R e e

(D atieasb B gramsios rdsidue perigomn af g‘udepﬁeodz (@ somprises oxygen

th
R At I SAE o AU erd B B PRl e i
onelpa moresalkatibt-adrthahétal sblys sfen® i morervagiatchaidspor rﬁb:lmémhdﬁof

(OBTPJIEPI‘ISQJ a%eagteoné 9:1%9 sal a}1 Q?gafafc %gfdaan%for (ape) comprises at least one

arsenic salt of an organic acid.
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In sone enbodi nents, the invention also provides, in
conbi nation with one or 5 nore of the nethods or
conpositions according to the invention, a nethod of
contacting a crude feed with one or nore catalysts to
OUWOHWINSt ot al product that includes the cr REEFUS2004/042333
product in which the crude feed and crude product both
have laso et e iR s0ReYided, HEBREARER vich Aelor
1%@% g sum of a crude feed C5 asphal tenes content an

gEthe Bethofier coppRpEeRs apeording tg thyimvertion, emdeifsepthatict

cﬁﬁhﬁﬁl@@!rélﬁdsﬁﬁg £ Bhd EdshoRnds MiAE vEIEAE HE %ﬁgﬁh} Bom a crude,

content is S, and contacting conditions ar
cont fotomesmbadimentsathe Gentionelsoprayides.daisorh bisiatiommwith one or

o o B RO ORRoSRRR Rt B 0GR 2 BwSy Bliplios o

on

a weight ratio o
cruge zﬁee%wﬂ'dwph af mereestalysistie produde attbial prodidethat ndliklés the ciufe
. . or .1. 1.9, I n. sone
pgor%gtgg re}%nr?}ls e°2ff’%d3%‘§t"| on Pé‘id%iafh&ﬁ"a%&s aFlﬂmp‘ems content and
add@R iconterit omdva) b sumg of @crudel foed 0y aphbﬂteﬁdseoﬁﬁhﬂﬁgﬁmﬁk feed MCR
tions .accar di to the invention, a rogen
oS0, s ERE prndien h aunlBieaes cibisst i < e prRdus MR
cﬁm?jnt liwy &1y agmnmgamg c_()ﬁditiffﬁtai‘@élﬂtrolge/ﬁ)suéﬂ 1fﬂ§tt8’ is at most 99% of S;
rocarbons:. (e) inert gas; and/or m xt ures
=1 BE e o £4nciign P eRRAoLR shite)a TN reffosd  MCR
e AR S T, (Lo e
it i I nventi on,
f*ﬂ&‘ﬂ%@%‘f%@ﬁ?@@% ng a 20 crude feed with one or nore
cat ain)sis efnBodinestsGRe RAvéifioR hls ﬁx%?fedgstd i} Mbihmn%gls?n% Ig)g

crude product wherein the crude fe I's contacte
OFs AL Metheds o eompasitions acsprding te the pveutiono a drydrogts siucaesin

whidh kel Hylrogbrl sob ARGy SAYRasloNE F@!B)%ygfﬁg& oéagy%ig&g?&k%gight

provi des, i.n conbi natlh on wth

hyteoqaghgas; &) irestgnsiind/os (R mixturss thewwof. t 0 t he i nventi-on, a
net L 96 400 rude. feed with
oneng?'o%gétel cat a|t§’st s Y%lﬁ? %glg(;p@ é{élcel%glen%ggn bina 31% 2\ Vo o
mgreof thedppsipds ereaepositignsasnondig to thg inventiomc# inreghod of contacting a
L X ratjo.of .a gaseous
Crp N et bt ity B et lofn Broaor 500 e e
p Ohereinild credetfeer iseomadedih 2 gasaning zodeyHAIIY R oSEUPRE to an

oﬁﬁ&re%i?h?. meter of crude feed contacted with one or
nore o he catal ysts; (b) the selected rate of net

hy diw geee enpiodimaentss thedmdentibnl sish payvided] Micbibinalas Withlone or
ce; (c) the rate of

f.. 30 t he .hydrogen. sou , ]
e SF BTy SheomPae it ATRE (b B etiGhy Betied tragomprises
comaptingfa dredesfeddheith Ghedhr nowd caltdIpts i HeQBRBRIFANRS hifl/di8SS
t.han an anount. ob_ hydr.ogen uptake "that will cause

bygtiEeh SO 270 FnyoUing Gontachng sndians suskh (hc(ay A gl of aseous

hydrogert doarck 6 th cRIde fed lis inAlhngd GrofPNBAFtormbiddutid Beters of gaseous
ected rate of hydrogen uptake 1s In a range Fro

| :
hygioge sgiitcs DEFUbIRRTIM of SRtF Echeonmsaciedorit ane drymio gblhe catalysts;

oty oyl e

the hyidppgen sousge; (ga theante pBhydrogsn fptdkeniy swehdla thecriide v ddoe bt
0! ithal ren U eist LA

Tab ofteds th%roéjs’ gﬁ‘rs&eleMé {a%fs‘ a?:e(ﬁ gﬁgﬁ%ﬂaelg% rosaé‘%z’%%}}p?ge

parti al _
that wilk eeq bsterdial phasé separationt lzetwien ghe ofwle feedCamdltBE tokal Groduct
dmrili?%’&l}lﬁga@tt; b Bl sBtebild Batd FYGrdob PP 198 e i 130 or 1-80

normal cubic meters of the hydrogen source per cubic meter of crude feed; (e) the liquid
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hourly space velocity of the gas and/or the hydrogen
source is in a range fromO0.1-30 h-', 5 and total
pressure of the gas and/or the hydrogen source is in a
range from1.0-20 MPa; (h) a flow of the gas and/or
2085/ Fen source is in a direction that | CTHEHOE42333
to a flowof the crude feed; (i) the crude product

Itmaéy apakt @lmcfltﬂﬂ'gﬂs”dh%ﬁﬂw aydibGerbuich® £ 16481 e d; 1e£dé)15 ', or

alg t%nl thefé]udef ged,is at nost 80 and/
Lbesiiie o tha 285 gnd o i by Sogh surede saptied
dm!'lﬂﬂ Wﬂﬂ@(g}w@n&c@t@ﬁﬁ;&mrlyﬂl% i8R %o org lh-shheccy %%? /hqmd

/ VI Fe cont ent nost

r?duct has .a i. t ot al
H(OQ{“ e‘sf'g%tycs’ t2aggag{or Méﬁog%@wwwanm@rmo l-iﬂh‘
ahﬂ eotsl prsdGurt 608 é&]a}ldjbf‘ﬁe & dgg@?g?&gﬁﬁtm gfﬁfﬁg ol { 1820 MPa; (1)

ntent of 70-130% or 80 f con
ow 9fdhegas gad/prtbe hydregen spicesis ud@dlpzctwhuﬂiat isasume6d flow of

ey % ar ongent .o .
t he %%d;t?g%é 5 rég‘ﬁ ‘e cr%%’ce) Pp‘}rbgl SOrALS %/(@(g %Fré‘ﬂ%;“d @
hydiseariptake by g craisdbedris §0adst §0/andfor iherangs ﬁdﬂﬁl csorurerso

cr.ud oduct
"E R {3 ifonndtr bR St B, o e
tetel Mif&Fe d@iént of ataostBNgs, af Bbst 50%, bt mygm oﬁﬂBMN/F@Eontent

f d duct t ot al
of B8 ohlab 80! Gihe exbd prbchy s 4 A DRt 1Dy D06 ShIDeA20% of the
swifitr abntemt lof the afude fgsdy 1) tms:dr@afe ;ﬁéduathaﬁaarG@QS{meﬂtotmeO% or

nmet al

9 a st 10% e_content of al kali
o] o4 2 e veA0 Rt %ﬁ%ﬁ&#“g fe 1t the cide produgithag p sesichue content
oBT0-130% or 30IE1 094 oftkBe fesiank confeht oF the éf@deuf%e@f(o} li‘l@ cﬁlﬁb‘ ?ﬁ;duct has
feed, during,contacting, is at 20 |east 1. (r)

o, R0 FHLER 65 S S0%, 4 s A oSt F054g atmpit A%, batmost 10%
oﬂme/q:.xgren B&ént 0D cRe feaa (BPBE crhldprafudk Bes ¥ tgﬁ QShtb of bhikali

}ﬂf 'ﬁ-‘lge feed at 37.8 [ {s) the crude pr has an
L] ané f’F)Fa'ES]F metl, iy tof onganicpcidsiof it mﬁstt%%, efrmake
56908k at 206109 ditile doRRnCIrUAG! RIS 46k /Qalﬂgltﬁnef‘r% ] ‘i@é i m%etal salts

st ,90% at nost 50% at nost
gqnic gsags i the cpide fepdNgha Prvalue of thel eruﬂeéatdamrconmctmg, isat -

leﬁs’ﬂge(rﬁ ﬂl@@}lﬁrrg%u&@mpa Visco gigoét 37 Q B Fat ostcb()o/?s, af masq ssi'y%, or

25 I n sone enbodi ments, |nvent|on
atippst Hive phihe ivisposiiy ofithe nmd@feed A7 °6I (so I:iE amddp‘:dda.ucohas an API

SR 01 4 U e B

conpri ses cont act a Cru
TANof pyimess Y0¥ dat oanst 5&% lat Tgst3OY atcnosnm%pmht tno@nm% @f the

TARBR oA R R ofin B8 ol AR 5 O3 il e 05 9
oxyde nom@crp’wln:dmts &emggm?mmd?ﬁhldohﬁm?hgﬂ 6/:1ﬂ1fon<; %r
n C en at nos % 0 e

8 R el a Ao PR Pt e Pymon = meiod dgheomprses

coptantrg noudedted With orie@a Rioge QIANEHMANG BMn%Illﬁhgr&nfa@ﬁﬁ@éUﬂQﬁons to

t. |t of b d;
re QRO oF BRBIA 8 CxripiniGe SoTmRRInds et GResoRERGE
selbotﬂqb Oﬁgﬁlﬁis oORYUFP E:blﬁﬁﬁm&fﬂls reuéshcBhtdhe Sakd %{aﬁ?& hﬁs an oxygen

at | east one conmpoun

co TF ?ﬁ%:&%v&qﬂﬁiﬂ%m@é thesdgdeedo it lsag oamcompound

faiel@ dn I
° 24 V\%) gt onlBhE coniBhind® oL LR ks A3 dlrbolile Rl
13% R camPauRd obthg argaric oxyege pontairing Pempepnde opoprisds an
allaf MR¥A] S48 dARdo r 1d, wherein
t he met afOt?o npr ?ghec;a% gﬁ B le‘gt &% c%ﬂ{ﬁ¥+da>? RSN
copjpining compeurids mmprﬁamkaqme) ea:rﬂnenmludle oPa oaibmtyhh asidg(e) at
content of non-carboxylic containing organic
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conmpounds of at nost 90% of the content of
non- car boxylic containing organic 5 conmpounds in the
crude feed; and/or (g) at |east one of the oxygen
cont ai ni ng conpounds in the crude feed originates
WosieEsheni ¢ aci d or non-carboxylic cont aiPOT/ug2004/042333
organi ¢ oxygen conpounds. |In sone enbodi nents, the

143V @it idoRPoRdSP tH RNt ckygdn o AHR @l '
nor.e of ?Ee met hods or g%ﬁgggitions gg%%%b%ﬁﬁ%ga?hgﬂSdIOf
3 GaEherYlicAsid, whersinbrmetRbgomprisgsions es mokOnesdmframiGohgnmal 2 of the
erHbdge Thigednw r S ich. (a .
e T e i ool Aol e H5A-arb Bt L Gipibf frsanic
companmgs pEatmostdG% efthe et pEronrcartoslliowetiniye organic

[ at ur and the .,

cBABbE: Ml BhalreBERA00: (o) SRR Betelie Bow Dhginingsampounds
in thestude doetl auiginatgs frore mpghtlenicraeid & noh-chibalic 36htining WR¥Anic
‘%2@%‘%E$mﬁ§§ond contacting tenperature; (b) the crude

rsTcont'acted with hydrogen at a first hydrogen

upt akesooerdibbdiarne e invention alsd phRedesdn LmbiusHoR 98 one or

u tqﬁg 00ﬁ9$t|on, and the tenperature of the first )
THBY SK8° BENATT T SAMPILARS peeqetingdy thednyestien, amprthpdithat comprises
chmaqiag alctide feell With®ns 6£00& chifyas & GRRAY (h) BPerulSteed 3 ontacted

cgéééﬁcontacted with at | east one of the

crude fee
“Eétaale%%" atalysts at a digsh iamperture fallomsd by canpacting at a second
contacting, co gd iti o%gﬁ}g?iﬁg%ﬁ{oﬁgweggu%@ﬁ%“ ctoﬁtgcung
tqmpegafure &ﬂ% lea® 80 g laveanshan she seeondsontactingdempepgure; (bpihe crude

ATl 4N QLS SRR Pl g sccond
hrfi/'ae%g@ﬁkg gandjtion e dhedermpieraturei of ghe firstnipéake corglitioanisiat tdwst 30

o ' it 0l | h th
T e T N O s L

ceptartadavitont lepetrong efthe ¢4tilystha adirstdenfeesoreifsllonedbacomabting ata . -

. . | vst ' f
sdtbidteitperahlcs boPE o FEARE o BleBnd 5 ol ipS ik B o Bir?
cqntdctingiempenaties is podost 200 Hhbwehthae the sbc?ﬁg ié:dilitz}]dtiﬁi_;l_ teﬁpﬂx?&re; @

0 t he Ne

. TAN .of at nost, 901/ o
nfte it e 18 e Bl o Bladi BB oI BreRe R e R pePired dbick
cqntagtiog; andithel corecting camditions are alsy SdntfolledBuch 1k thdRrude feed
ct has .a TAN of at

t d..wh in th d
RS W S0 5 R bt RSP Bed (e s oo s i o
fissomuiaedond gathlgst e foORtBREAG bNthS cfikdd FeAUnd B firdt 8RR Korm<dn
djn an ebullating bed reactor:;

.contacting (s perfor )
infiaCople prihet and Wherelp dhe iniak pdequioduct bascaT AN ot FoRB0%% of
the TAA ofhie crudesred & cohRchii Yrattinial SuddRodiiEardthd Ridhd
tgg%%ts; 0 (]J,) one or nore of the catalysts 1s a
cailys U EREGPRS4ct- e whergIndhe erads preduct Bas of aschoat OA%
ofdt: BAlNiof {:01hal cAld8biRhot M {cBfaRlIERE okl B ABkA%EA
tn t'he vanadi um

source subsequent to contact w
regeiqralhy sqntacting ispodormed in insebybatingded ceagtor; 4i) thatceude iced is
HRABSE with A hddiddh ' cubic neter.
(?bf crude feed; €Q?%ﬁ§g?%§%H&Fgygéﬁéfgﬁggwaﬁ?FHE”?ﬁ alysts;
(ews prmetery thetchtalysts is rieméiddan catslystond detoade féedlis @tacted with

0 in e .presence of a s and at,
el Bty B B R kDb R 55 hber iR i the
vangdnp'fq Q?‘@Eﬂ;dkhh)@d?dey i gegented lﬁngratehﬁ ﬁ eangt 86 ln%lll nonnalfcubic

t re-.al so. c o] | ed ,suc t.hat, a oW Q
&9 B Tl S Ay re 0T Ftroen i 08 g e popiacingyfhe
crwie feeklés eontacdied faéthen adiditichal k@Yt Bf the PRsGOOST23da8 nd at least a
hydrogen; (nm) the crude feed is contacted wth a

vanadi um cat al yst
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at a first tenperature and subsequently with an
additional catalyst at a second tenperature, 5 and the
contacting conditions are controlled such that the

first tenperature is at least 30 C |ower than the
yexmosiossesper at ure; (n) hydrogen gas is generrerans004/042333
during contacting, the crude feed is contacted wth

RiicAde kel g@ﬁ&hxe& ?&tﬁ‘b% ﬁ"g Otélﬁg%l%o{b?lglﬁgw?ﬂ t&lg:f]gch{tlloﬂgé such

are controlled Suc t

thaypdlowof the gag issin aalup@tromthm isgfountergo gtmfewaofe;ue crhqueog end a
iﬁﬁd Qe ée(ﬁgr ate I‘fxg&lrog g%gﬁgsltuﬁ f%ff tg&et!l %lum catalyst

an a a seco n
at e ﬁpeteanpame;re ardjsm)taqumﬂﬂwathtan radditiomll catalpst at D¥econd temperature,

troH SUg .that th cond, t ature i s, at
east Hiditions axe con o%lgq%rfgﬂl ﬁﬁm{‘ﬁ%ﬂ?ﬁ‘% s g} legst 30 °C
lpwenthatale sebmd:teﬁbtrﬁtafd 519) hNIbEean@.glngl’enerﬁled Guritg cbhﬁwtmg, the

S or co |t| ns. cordlng to the invent,ion,
SR it e P S QADeE, FHYR A e ope TR ot are

comeniled smrtmwaahw%ha chtdl s &P&sth%ﬁ@t@mesgenaﬁtea
15 catal yst and t support conpri ses

t
hé{&ffi %:’n ar? %5 () thg crugp fqeéai%bsfﬁmély centaciad; with ayadditional catalyst at
a%bc!oﬁ@ YRk Rd tRPQRRSHHS oRKHER: ar.:.%n&méd%mmse §@bnd

(b) the catalystis a supported catalyst and the
TnpsERtce i at leasl I8QSE. (¢) the met hod further conprises an

addi f QPRlenfRIR KR! the pr i o?%ﬁghep,%koﬁﬁ ﬁoﬁ%‘?g?@c or

t enperature above 400 furization
marg ef the methpds arpompoyitonseqording tatthd invension,s: methddethat cotupiises

g St 5 00 LA e
Cm&t@nmwgppmmpnmmM allisg sﬂmmzhﬂmm, titanium oxide,

L T M p—

corrpos?’% I 8Ns ~accor
cefalypiang e supmtis porong (a) ﬂmrmle:tbocf farther wbinprises an additidhabcatalyst

lLyst | f the [ . .
AR B P BB Bl by P oot
aSlegep ot ef thecantahysyss atdeasbOlb lyeaipindlor &) arigdsibiesdfthe@talysts is in a

ﬁ%g“ :??glsu%eg egﬁﬁlr ??ﬁqet als from Colums 5-10 of the

nore conpounds of one or nore

met aln&ofnb embGiinAm &h@mﬂz&tﬁfl alsh 91'09&1%& Qﬂbdh’lﬁ_ﬁemoﬁ M&{ one or
has, per gram of cataly

res reof ;
e °§F%‘H§°-“1 Q8 scrcbRs e Ths Tevention, dnetiod ‘thatgprprises

c&ht&ﬂﬂ.g Qc&d@ feawitBlone 6 80RcatdRES, A RLR bfe bf tﬁ%@&é’l@f‘
10 th"liﬁlle Periodi c, Tabl e, one or nore conpounds of

S‘lﬂ?%m“é*rca torpdnik mete} eptalyshand the suppanted sptalyeorpulk metak
catblystata) tﬁ)mpﬁisesrﬂnétoyﬁﬁﬁe rh&ﬂﬁ S‘Bfn Ccﬁ&):.%s(? LY tﬁ@lserﬁ)a?c ’gafble one

nmore nmetals from Col utms 6- Peri1 odi ¢
OfRere SPMpRINGs eSS FeEe I@Ptalé #@Hkﬁolwmse‘i heefthe Pﬁmdm Table, or

mgeﬁreméreéf hg% 1h§mn oP EdtQPd: Cat 1e§§'o%oofg1aﬂlsxﬁ&£ B0001-0.6.

t her eof ; ses one’’or nore ne
grams,(pr figh Q -3 grasiod: ohalot moreamal@ﬁ'omﬂmwrﬁpmmﬂhc Bénodlc

T%Tng ofit oMb cB@ pétind {) e egﬁ‘loyenlﬂ alﬁ TI‘OI,n Co(fumns S Hf(e# the 9cr10d1c

or m X per gra
Tatde, at yls-tturei therepf) () @Othphseh on?Z(ﬁ vk 28G5/ ME303Mmns 6-10 of the

04/ 042333 r 0.001-0. a f. o 0
Periohic TRRR S Pt cosf o of ongorrone Ristasdi A o Rhing Spf0.0F he
Pmdlcdi’ab]epmmmnmmm&ff @ canistisey ondRF troferhethlS fbofi0blumns 7-10
e of the Peri odi Table or n1xtures
SR P Table. G s commsn gD o i & THES HEELS P OBRIfAS10
oﬁhéSP@fodiclTelble or mixtures thereof; (e) has, per gram of catalyst, from 0.0001-0.6

H
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Peri odi c Tabl e; one or nore conpounds of one or nore
metals fromColums 5-6 of the 5 Periodic Table, or

m xtures thereof; (g) conprises one or nore netals
fromColum 5 of the Periodic Table, one or nore
saposiesdsesof one or nore netals from Col um Pcafostieso42333
Periodic Table, or m xtures thereof; (h) has, per gram

immt(ﬁd | ] . 6.
R 3 Eaing oB A8 ool bl A4, bR JUr ol

lenQrie i MORRCERPOURGYof ORReTNare memh Gohus Gt 10t dfhe Periodic
T28lel Adhi%tul@th&eofO co‘ﬁ{png%f : %PH&%L}H&%S ﬁgqﬁ%hefuxgﬁs 378 5Fthe

10 netals from Co
Berigdi Table;tone oewore qompownlspf ¢rees nememetals frony Eolmmheb-$ of the

dic_Tabl
A5, SO s YORSETE ot B Py e
tiRcreriodic Tablepdne, or mormoﬂpoumk of b @Qificre (xjeialsfﬁxﬁn Cblﬁfnngi ke

. - I . f O. 001-
e e U
e C u glls ) Pl r rmregfrir’g?als l??gsr)nmgfr}r?n%or
efpe S BRRERR oo Al ths Pegipdi Tabley e of Merecmpowds of one or more
nwmfrdnﬁ CluniPofthe PRHGACRLR, 8t thixAiRsERbU ) Qnphisdse or

Perl 0 Tabl e, one or_nore _conpounds of One.  or nore
@I (0B ekt pf s oriogin alpe aoe ar WOrEpeMmpoungs of one or more

Mﬁﬂ:ﬁ@ fuagl eof m
0. 0001- ooejmar ansth%?ér)mﬂo&gl?bigp%rm?‘g&rf?ﬁé °f0®t}% ?"%}n%’?‘té‘ ot

catalysh Tom 0HRP1-B6) guams, 9G0P Btm@ns?&op&@;lcgram 0&1-0iBegrams of
of®rEn 60 BRI isin @fohﬁfh% & mmrfndﬁeltaﬁie ﬁ}o?eoio%yom of Sne

of the Periodic Table, or m xtures

OrBaTSnetds fromCodiomp obthe PeniodiaiTable, or.mpm;rmj&em-ﬁf (k) comprises
oNESaAlirk Metaf frdth ¥ o'd? ?ﬁ%&&d}ﬁ Q'Lbig * RSt X n%!ﬁéli?néig f)f one.

one or nore compounds O s T 10
°{@?r=mﬁﬂé$ fremCobwiyal @ of theBeriodicriable, orompnmdlsemff (1) has per

. glaffchtal frl%’btdﬂo‘? désﬁi}&mf&oqo(lfﬁs TR‘? gses m’&%

one or re conmpoun

. Colymd@fof tl(ed33ﬂhtas Taplerong namomfcom@blaidy sf onefdr aforOmeralk fﬁm?

005 0.1 bdenu one
Cglﬁlﬁ’%ro g)%ﬂn%?e{} e Jabe g rrrﬁ'é’ffﬁr&g f g’i’&?‘fi’? S YAGegs one or
mpre)corpayprds sﬁsanhdmgs bﬂm.th&h@éomy CorfisHEROMEBIELE, 0Bk or more

e m Xt resth S er gram of
oSS nickp, (B S e (P8 rimnpioed ol opB it miisgompounds of
cabalt,er mlxtgfeb &I&reoi'C(ﬁmmpﬁ&s n€lybdeXirbl0B8 of BSfee:e&po&m of
ri ses on mor tals fromColum 6 of th
o P S T oola ) . P ethch Bl ALyt fhorh (i e e o
frarh 01008-0Regrind b mbRBIEmMMIRY Qinfork BR] 8%%%‘{@4 a;mspu:,1aﬁds, orqﬁmmres

ththe lum, 10 netal to the Col umm rom1l
8re0f; (1Y cQUERTiSRY Wagsteng e qsm%mnmnadmfpmgmmmmmmmof

(sPhast o0 it okl B, 0080 BB CuOIRAHOTAL ey

or nore elenents from Colunmnh 15 o
cogipopRdsy graixtures dhesent; (t)(cpmprises one granorg mmlsaﬂrom é-bhlttms& of the

P%B&Wbl@qg@ane%r%rgﬁlm Ai%i:ﬂ (.}% s an) oﬁﬁ{é%eﬁ&ﬁﬁ tles thre%@ the

the Perio

m‘éléﬁfﬁ% ﬂﬂbe Gﬁlumd Ocmetatiy the ébhmmrﬁ meﬁl} ) fmﬁio]l mm;] (u) 50mﬁﬂses
on\é@r %gg%%?széon? @)] ﬁzlg %’ tﬁ& H“otfg% (OBF agmoxg ﬁgms?unds of

or m xtur S er eo
onmgr @O@dmmmd'sozm Colupinds pnlﬁﬂml’ﬁnocﬁé Tﬁblegtou hﬁﬂuﬁhﬂkﬁ@f ) has,

kbR oo PARER: oL ARG, AL Rt Ll

of e Retindic Tetsle,gma bt ibredindbutsk of one or more elements from Columa 15
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In sone enbodi nents, the invention also provides, in
conbi nation with one or 5 nore of the nmethods or
conpositions according to the invention, a nmethod of
formng a catalyst conprising conbining a support

wd 180068920r nore netals to forma support/ merar/us2004/042333
m xture, wherein the support conprises theta al um na,

Pt BieRlic R &Mkl tﬂepe%hfftwgphqsggbgp, 31533&%5&@ gajﬁfohnds of

mxture at a ienperature o

mhosphhes, aremiptuies itegeof; (8) has et Bilrgyarshe alphp pwdidayet gtam of
' ' for ast e, and extrudi,ng the
el G a3 ot b3 et Rion B SHLE R | 1o
al unilmsonaet epsbodimmgnisy te inventivh aldo prevddds, i8 @OmbBinatioarvdthasne or
C [ furi zi ng the.cat al yst.. spne enbodi ts., the
ohd7h e i biori B Bedtibing il B P TG Hooing o
catalyst @inpising 0BhbiaiEg aStippoaWithSdre o ATt aalE & fof b SuppbA/metal

i.nvention, nmet hod that conprises contacting a crude
g WER. WWoERin e PP pamPTSY é?ty gluging, ﬁn%ﬁattneaf%gls gt alumina

stppblt/iEétall iR AtQRerMerdtire bPat 168640000¢ afdf fuithé coRbIRINGS [
has; .(a) a nedjian pore diameter of at |east 60 A at
cPRARIngdhe JPPeR/mejabmisturg syith vater ig form agesteepd metruding|thepaste;

(B btiningtheta®Blin3H rieht &é&mﬁ'ﬁﬁh&%@i%&fa@?m %%BQO °C;

or, in a range from90-180" A, 100-
apdfor (zheplirizing themaglyst. 230-500 A; or 60-300 A; (b) at

I 9 ] A
| £201n £A18 ol m GGl oy 045 It tn M e o
mose of the methody or compositions pécautingodize ioventipn, lageethoddhat e@hprises
/ 10 t l.east .120
Bl a3l 180 g he pP ot Tfiblyak B B0 Ao LR or
leagteone of the Qatalgsty hTsa(aala medi(adpom/dim olﬁatlleas'eﬁt (oA, mlelast;% A at
c eas : C
RBP4, RSk A, BPs o 4 R0 R B0 4, or
llemogi ﬁ{ﬂ_ﬂ@@:ls_ﬂ Ae 10014804 120-180 o ?31:—250 ﬁ,ef&l(q)sﬂ'()l{} A, 230-500 Aior
igNAL e.qr re e nethods or . .
SBIRAOR BRH% 5P B8 g s R PSS Ftin A
e, e R fibel 0 dSicsStta Mol W Wickst
o g g Ry & e 1o of s s vddos B e o ot
22ixintle; and/of ¢d)raititad vOKInGtEof alTR@ R Dokt of SNEAED.3 8/ Fliaklchit 69
there?f, ai1d/39r ze_?l ite, (b) conprises gamma al um na
0y {gyah feagtdy 9 /g, prakileast O-{ €9 /Bas, per gram of support,

at | Rabdine @mdodli@Als, thf inGABR a8 BidvA8s, if mBa@Sion Rth one or
0.3 grans or at least 0.5

ram of support, at_]east O, ] .
mgf“a#]éhf‘o‘rﬁe'gﬂ%@a CHTRAFILES accpidingdd s invsations @ methor shat comprises
oS o QAR AR oSSl AL % PELALELYTLAT
C%IIHHSS ;gplyman%hogeqallmgr '. 1 t@@ﬁp@ pxide, rmcm pxide, magnesium
mggﬁ} Qf RS thelteEJﬁ aﬂcﬂﬁf%@&ﬁt&%@ﬁ%ﬁ%s%\eﬁn%@%%ﬁ&ga aénrdlor delta

mbi nation wth one or
alp@ingo@) hisopes gase ofrsuppwyt, atdeash@ S igraverof igamima alumama ) has, per

t 2 t : zesdi stributiaon wt.h
oSBT ot e . B B BeolY 7 inf S5 B it Bk Pt
alplg: m;@mm_ﬁﬁne@ﬁmmﬁ?u theta smamaaao?unm fhgr_ediﬁ]lﬁ) has at

0 rising theta alum na, and the vanadi um
mistol) éfé‘?‘?ﬁ@p@ﬂ@ A BT SR OfSUPRATh it i on with a medi an
por dndomerahbrdiménts) thelitastiorfdlso protidgs, HUdBbinaRsh WiltEorRor
nor netals from Caolum 6 of the Perjodic Table, one
mare oﬁg}eéne&%ﬁ% 8t FRmpogifions ascqsding ¢ the invention, a vanadium catalyst that:

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

m xtures thereof; and/or (d) has, per gramb5 of
catalyst, at least 0.001 granms of. one or nore netals
from Colum 6 of the Periodic Table, one or nore
KPOUMALSof one or nore metals from Col unm BCEHUSGH042333
Periodic Table, or mxtures thereof. In sone

mpﬁl’t thersupport duenprisivig tHetatiluring, o tRWatkeitum tdlalyst has a pore size

n wih one,.o net hods or
c ONMpos ?H‘tg‘r?s T ‘?‘lﬁm‘?tﬁrr%rﬁ&lef‘sﬁ\?é :;i\l’ (3 GOMBIises pRfcor more
metald ot Qdhahn basthe P&%cﬁarabae AL h&BeathpdtRas ofnd or &B&m

5 Bpmrislini s 666 59 i o pr g n%%%fow%?cm (@ htncer gram
aflchtalyitnea @80 .00 1?5@.4 of: bt FeicRd m%élstﬁ%ﬂpéol&%% gg;;‘fhe RELAT

roduct; (c) at nost

,%ﬁ N?r am of cru
eNPIOF FOTS,RmR9HRAR of P orae mstabuien Cohm/&nftbwenodm

TbRArGhixtub@hdlegdr a8, but less than 0.01 grams, of at
| east one of the catalysts per gram of crude product.

15 | i wewembediseniscthe invention ﬂlao\pumt:Wn abmhmmomwmﬂﬁms or
net hods, or
nh&e sptg?iﬁe%hg@%}g C O})gbn?c%? choﬁ%ﬁe? v elrnlfe ﬁn’ (ﬂi'ﬁp € Frodyg that has:
@)wk frorm 2 moststl, tfs:mﬁ 0Qirte O, ﬁﬁm(EO]Ctb@aﬁjlbﬁﬁ'@ﬁ 03 to ONE(b) at
st BY0B0S 3 P& GGl I egagt 3l LS aﬁ.ﬁn\%ﬁf e{ggﬁaftépf organic

organi c a S, Oor mxX
améamr EWIEOﬁIﬁ‘udetmodubk ed) Iat wedt almongrhm; I‘MMW/Fe PeHratfof Qhide

S nd/ ot st one qof th

‘%r "lﬂne%cgagf tﬁ‘rébt‘a& h’ﬁtaﬁsg&a& Q}rgxa%ogac{ﬂw of the
cgdepeﬂgnﬂmuﬁarudaprﬁdiet i nvention also provides, in
conbj nation nore of the _ nethods or
con'piélm e She mﬁé@ﬁ%’? &ﬁ?fﬁv?”é“’*& Also PrRYidst: impembinatien with ongien
mnpfnmmahodsma taapdsNdndacebide th @RAnWhiish, 8RCorHhort RISl metal

sts to roduc a total product that includes
SR e e orBA 05 O e Emecearb ] 95 of o or more

orzani adids) gr ib@ured teteofMk QUL (2 ?}Vhttl&s?o&%f A trxi@ils #s Yithium,

the same or dlfferent from crude feed to
Qi Bofpssingt: ang/of b ) gt depsqnerof hegikalingcarth misitals mgnaghexum or

cdléitide product with a crude that is the sanme or
different fromthe crude feed to forma bl end
sui ti3sPmae Frbodiments, therinventien 4lsq prowides; i)combinatiorowith bigor

mbR tHe iR Bpgdﬁ%sméﬁ’sda{cE’%‘dﬁng }cr {hre ?rﬁ’eﬁt%[ﬁ }tnlc%ﬂctl a%o%p%’%es

product into one ‘or nore
cqutasHREH GTHde feedwiibpnesarinmme ¢asysts togmodate 4 ot produe tiaf inchides

a Sthdd prbhdt, th:f hahdd ARk cgflgpl!lﬁn% gi{?g o di hﬁ%eﬁrtl% ;gﬂcg.\cb]mth a

invention also provid
crpdsy that és the pramevistdiffiaient Gomaberprods fee:btm&foms blefild fitable férhe

th
e ) oo BHRRAL SR G Vi BT E e s o el
frogh theicrude mdtt@ foanma bibdnd ?mmwmr triﬁ)ntelﬁ %ﬂ{ﬁle% ? fHlRtibiidting the
LN or as atl ,nos grans O
'@4 ‘H‘@t AR °YR§> %ﬂé’ﬁ%‘%ﬁ%ﬁ}%ﬂg BiRSvEt intp gyee FFqaors distiligte
ﬁ‘@hm, ahdgtredubing iraispitdtion B 16 oBe 6f tﬁé’@ltsﬁ[at@)@acvl?ms)

2005/ 063925@PCTI US2004/ 042333 of at, | east 230 A;
has f VARIoYHseProsiides i corabisation mth one or

m@i'e sf the bi&fhb@é’br&f:m@&mﬁcﬁﬁ §&corcﬁng'3toctﬁ’égi/ngen95n %tsu@%?téng f:galgst
yﬁﬁg a surface area of |"edst

coppoqi tg%‘f‘atg@ [jleast P3aranasgset lsagd Oe'?r@a:m ofmseamimmsr gram

of bupp6i.(6) somiRisey dblla AlmiddSn PR SlE (] AR EmofE Frm Of dipha

alumina per gram of support; (d) has a pore size distribution with 2 median pore diameter
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conmpounds of one or nore netals from Col ums 7-10 of

the Periodic Table, or mxtures 5 thereof; (h)

conprises one or nore netals from Columm 5 of the

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

M 20033068928 Col uim 5 of the Periodic Tabl e, ®CTAUS2004/042333
m xtures thereof; (i) has, per gramof catalyst, from

0PaQ8Rd24h £, @%l?a'g‘i tpaf e VolB dt b of 8%{1)%@31%%15@6\@08 of at least

m)r%Cou S, one or nore
Oco (L7 chis Jeass 0. ok KB bas & sudfpesoirea @t b@mﬁa nﬁ@orameasm B0 m%/g;

(@%ﬁxgﬁ?gs %hé 01f 1581@ lyfgsm%oﬂfmx.sqel UD q?rthe gloglc ?[?1%1% Qf’(?l 05 mpre

nmore conp one or nore e
cempsunghef ddeor m@rmatalls Ifmm @nrlunmsa—m afsthe Pd:rﬁrdﬁﬂfable( k) mixtures

R GF o3 o RSt ooty m oLe Brohe RS pae o

nmmecomtipoundse)fGﬁé oinore nistdledrors mmrmi@ﬁ th®Perlbdel THHRS or mixtures

SR 1 0 SR Ot ceotn DR SHnor SO P0Ials ghams of:
oa@bmb@ie DeBmrOF Bc@ls, S0 R nR DAHRES ridtal ¥k 8 W miRhres

gures 15 thereof; (n) conprises tungsten, one or
therRok (D SAMBIITSE en%9T R defakrom Columeq ofdke Pasiodisfable, gns)or
R R8s P BAd &nm&ﬁ?neﬁﬂsﬁ%ﬁ@oml’ od{;cc'#%@ e! or Hiixtures

m xtures thereof, and/or (p) nprises nic , one ofr

R Esmif catalyRle ffom&rooﬂi -ﬂtﬁtﬂr@ns ortfeone6001-0.3|grams of:
0RO B G LSRR hstals! &R o %@Edi&ﬂ? @ltn}t:b%] R5AR 61%%:‘ ‘or Infiktures

conbi nation wth one or nore
y&Bicemprses sanadiug, aoe oranarh corponpds cfmadmmm dmtures

ﬂﬁ%p?ﬁb Eér&ﬁhs%hllyb%&g s, e J]l %&gu%is ?é}oﬂ enu.nib Jo: A ixtures

*or a
thgreaﬁw(m)f COgpRipas dungsten, ong or hIeES:bn'@mﬁﬂi ogtuagmmér mixtures thereof;

(QEPRREAS AR, dhe P by Uolpo iR oD ESHg b Sk e g

CQREIITEY maltel lose st m@re&@&pgmrﬂnrsf md{el at rm:kteas thefkof)1 gr ans

of t |I|n edlstr utiQ
b6t EERAE BRBOT R, Bvaley ugd Mhpadon pdope or
moreQd thegnethads of cdimpifsﬂmaﬁ hxxmﬂmgltdi ﬂleambﬁhdni, 8 @ruﬂél B@8poshion that:

t be 3 650 C at 01 MP
(8 R S TS gy et isp Do ot 0 B BBaparer et
camﬁposmms lehdt @01 ethmstoT iy drp&kbaak Wi&:@fboﬁiﬂgﬁﬁfgb His@ibuticH

| east 00 | east 01 grams of total
b*?%\”fﬁ“o"&eﬁ 26 o af(oeff{lr}%asaﬂ%wﬂbmlegﬂé}ﬁoscarm or at
lebsp 0BI1 grmscdfaydlamba@ml abUIRE Farfyh aﬂtr%u&me@@ééntzs@ R ahd'320
;@9 nts, the invention also provid
@@Hﬁwﬁ ttlw%%owmsw rbdﬁ@cgbortsh’éﬂwhqﬂwsra@ﬂe
JdiSEIBRRS Helvies 325 Xkl 639 °CQt b.161 M@XB(B% had B 1eé’stﬁbué’§grmns £
conp03|t| on that i ncl udes one or re catal ysts; and

bage nitgogen pes gEany pf ¢omepogition;|(§)dhas, pey gymtcésorapqsm afileaet 0.001
oribh $ b1 dt ML o0 b §lof B ggg%eﬁ”mﬂgﬁ %) S dIBASRE 0.80005 %?ams of total

| east 180 A, at nost I'n a range

nigel argivanadinrg perigram Af ca@sitisd. A; (b) has a medi an pore

di angtsh, reater.than Y% Of

the T oo Q‘Bboggléén?%ﬁ‘f 1%8%126%{ ar]]é/g ;%]r&ges mcombmatlon w19h one or
mete of thie metliods o:tmmpogmaniae@cmg @0hé ﬁﬁaﬁﬁ!ﬁ a crude composition that

04 i anet thin 45 A 35 A
ingfodls BREOHHOR (it onB 3 Easto B cavsBld ke Morsiet mce
digtrigaionfvithithd mediin JddOdiaRegr ofpit 1080 A, 20mB¥/500 AQbndAir in a

raxllg%q‘rsotm 3&?3({'&/ 1 8)151 ("185[? 56 ie(%) gass urﬁg Oarntpore diameter of at least 90

A, with greater than 60% of the total number of pores in the pore size distribution having a
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and the support conprises alumna, silica,
silica-alum na, titanium oxide, zirconium oxide,

magnesi um oxi de, zeolite, and/or m xtures thereof, (e)
conprises one or nore netals from5 Col ums 5-10 of
W2008096388i ¢ Tabl e, one or nore conpounds of POITAISR004/042333
nore netals form Columms 5-10 of the Periodic Tabl e,

Fe dRpidisHWithid BEREH &, & ' !
B i, A A (125 LN i S chlnclh) €)1 Birtce
2589h slprst Lk midpat Ispst 430 o /georat keast 230 2o(d) womprises a support;
2RefHe Qg i Xt N D). has er _gram,
o e 3ebron b es it YOS RS ity B4 Gide
n@ghesipn exide eeglide, andler roixturesrtber@ul} (shroorbprivest are ot eivpOmeEs from

. _ oh :
el SO (BB onte ks i s P e e gt form
Gobumens Selfad tivecReriodic Takie aor niiRtufes Mokl £ JoRiprici] onBBr Bo@fmetals

SR Eoh 85 e PEBORE Tyl B s PopaR bF Snels g mbal rom

. Quhunen ol thePerfpdiveitableSor :enwmmxf,e(gfmsyw ZPar'BE @alyst, at least

ounds, or m xt s thereof; (] conpri ses one or
OSPLExARS 8 o0 promereSioliion Tmetsls, énseor mors Selbenpomstal cogipeunds,
opiixtireEthdieof (HyROMPISEs Blie 6150re betil ForBh Rt & 52K P i
of the Periodic Table, of m xtures thereof; ang or
T%'%fa @8 Apmprecemparnds gf onsros morematalssrom Golumn| 6afithePeriodic
Thible,-oraiikta r ,
o e s eich yas, e ralof CRASRAERRR0TRN Bra3BF ofié or
more GRlymp p aretaly, ereerrmors Column huetaboompdimdsn osmixhestibarent; (j)

e . ; . . 50 b
chi RS B bioke BERR SO A 10 bbfhe PRIGRL rale TR or i, 2©
CQIRALALY ofione pimorne seetal from GobetnHeof the Periodivel ablehofthhinminds

OBk g AR 5 B e,

ORer @y drorpeaneovnds odione oixharie elebiests fiyrafylwah 16 lbéthePehatilsTable, -

¥lat s described herein. 25 In further _
Oew%gﬁ@r‘r[ign s, additional features may be added to the

spednffivther enbmlitheres) fantiessfeanh lqurfh @fnbb ﬂﬁmcfEBloEﬁ'xe invention may
RTL E THE W _Advant ages of the present
b Sl e, g iRt SoumentE ) B SRy FprsepRiet e
featutes fioint due lehﬁodlmlaﬁfd of thdi?vehﬁ&n may b@w'rlllﬁtﬁ%ﬁ%o it fe@€res from any
scription and upon reference to the acconpanyi ng
Ofgﬁ%(\gt\nﬁﬁg?glbf"ﬁ“%ﬂﬁsbh: FIG 1 is a schematic of an
enmbdad furthei enfodénd@) tradé prddudiy st 6bhinkhIEEy ardfofiROmaRoda8d

Sscheg%tgi.c of ,enbodi nents of contacting systens that
YFREP BEPE YA Sht act i ng zones. 31 WD 2005/ 063925

PCT/hAZBedrbatdts, il dinallaifed maPba heied (0GR AR Of
r@gﬁodl nments_of contacting systems”that include three
emhodimEats dspribeheingE G 4 is a schematic of an

BRIEIODESERIPPION OFCPAEBRAWIRRR® ' N combination with a

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

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

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

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

include two contacting zones.
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contacting system 5 FIG 5 is a schematic of an
enbodi nrent of a bl ending zone in conbination with a
contacting system FIG 6 is a schematic of an
enbodi nent of a conbination of a separation zone, a
Sn20aseddcmy system and a bl ending zone. FlI G PCTIUS2084/042333
tabul'ati on of representative properties of crude feed
and e S DR re sdidmbfls FRmBHIRAREEBRE
the crude feed w tes three catal ysts. Dn%%&%o§&%ghﬂg
igrlaphihrescontegiing gertsat i on of wei ghted average bed
t enpangl44:9 rbodi en

s sﬁlfe'hﬁe CH 8f t!uf é)'a %Bf'r{]seingtrau&nzog mctorq @lg with a

contacting t one or nore ca
Epacting sygfem. t abul ati on of representative propertr es of

Cont 801 1 2 Rt AEalidihery LY BRI o pighponvit o

cb@tacingwetether t abul ati on of represent ative properties

of CIgy fee an ro for .an enpodi nent of
cont ac'?' ng 26 Eﬁﬂé eé‘ebc‘i’gﬁ‘e[nﬁ Iﬁ%ﬁ?“t!’é‘taﬂf’%/g? PRrplien zpge, a
qontaenﬁgabsiém,tandﬁukfndmglzdmfeed and crude products for
enbod; ts con ac crude feeds with four

di ff 158 é‘?&‘?&‘?ﬁm ve-prepertics qfgrude fred apd e product
fbﬁﬂfﬁﬂﬁﬂi@ht@boﬁfactﬂrg\tﬁé&ﬂd@fec&ﬁﬁﬁw&ﬁﬁ&ks versus run
tinme odi ments of contacting crude f eeds

T
wi th Ft@?ﬁls APk al epresspigtionef wejghted ayerags bed tarpperatuee versus
letig@PbN ritor be BhBSBRER O Q&tﬁmﬁﬂfe cmﬂg ?&g%tb% %@o&htalysts

crude feeds versus run tine for
cont §8¢i%1ya tabulgtion efsrarresentative pmpermsrcrf erude feed andxirydst product

o/l e@iBRdimeld dfco &n%q}g gt ation of
resi due content, expressed In merg centage of

cr ud€Ip18 mﬂaev@b@a@onrquenmmﬁwrpr@m ofremdssfeed and crude
profubaes du%b‘&%%ﬁt Sﬁwﬁhmﬁl@ fegéj{r{nﬁit\{r !ta?ys'ts

cat al éit syst grap
r epr E5aid ag 4 t@bulattenarfan@e fded aﬂ(Ptru@ﬁ proilicys fof emtoditents of

di ments of
cont agtﬁ‘ﬁ‘ai@t@ﬂ%@% fro edﬁ rggtca?%lﬁf%gfn i fferent cat al yst
syst Eks 1214 @aﬂﬁcail mpzesgrtamhrorf Blvalue pf &a&aﬂpraducmrwe&ﬁs run time
. cent a of
fcruge p%%g Dsnm\“/:er ‘“Fhvﬁ ‘5{ tc?gt%trﬁﬁ -
cont Bt ilBigp zcgrapln; aimﬁﬂsent&ﬁolhhf ha by drdpdn 4k by embate¥dd versus
e ul atj on Q epresent ative

pr gﬁegse%go‘%%’ %#&83% %?F@tjﬁ‘?dﬁ%é‘fr gnd c3tgfyst systems.
enboHiGehisa @iphﬁlﬁhfeﬁﬁ&éﬂt@mh bﬁre@ﬁued&ntsaﬁ; exp%srséu Hateddhy St
té%ﬂ;?ems tﬁﬁ %I ude vari ou% anpunt s of nmol ybdenum

\i 8 PPy, XerSus iR ting Ry smbodments of %Qﬂaan%ctmde feeds
waryt Sine i fRezent caMDy st a6 3925 PCTI U82004/ 042333 that
inclaﬁgg g van%c@ﬂ catal yst and a bdenunt vanadi um
cat al yst3 ISRty cirgition o ehaneerin Al avig oo produsts
véralRhafih o for efnbBdiRRAE bf StRfinghb 88idk RRE wall fou b ent catalyst

roducts for
systems,

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

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

various amounts of a molybdenum catalyst and a vanadium catalyst, with a catalyst system

32.



10

15

20

25

30

enbodi nents of contacting crude feeds with one or nore
catal ysts at various liquid hourly 5 space
velocities. FIG 19 is a tabulation of properties of
crude feeds and crude products for enbodi nents of
uneyea§ crude feeds at vari ous contacti ngPCT/US2004/042333
tenperatures. Wiile the invention is susceptible to
tHaihaDide afertdhing adtil ng,—t ?,ms,

odi nent s thereo?ﬁg?tggglﬁgj\kg&‘blgﬁﬁg%&g%%x npl e |%%1h£s

i ngs. The 10 drawi ngs nmay not be to scale. It

Shoulee g iHRABLAKARS prdjRhict BEerti MDA ML LSRR k5

descri ptl on thereto no_t I nt ende
apbpdimenisof pentacking paide feedd with dngrommoiesetadystoht varbus liquid hourly

ry, the intention is to cover all
Shn&%i‘?ﬁ%w falling

I cat1rons, equivalents and alternatives
wi t hFIG.t19ds spbulahormf@rqups of)druderfeeds fafd egiitle provsund fopn

<ol Fesenlchof rREE B rufnSbRicing ermrpesron, -

ar e Gdslerthetiadenkion &i sasceﬁumaaﬂ@kamdmﬁmEMd aliérfislive forms,

|n ar.e d asfol "ASTM' refersto
G hdige ﬁ*&h &W&Y%ﬁt’@mp!ﬂlg dapyings. et y

aaﬁﬁgm@cnoes’é toGEAY. Ityhcﬁ.nd Beﬁmaerﬁo&ﬁ@mﬁ)m dARhngg raﬁd/&étéﬁeﬂs
eterm ned by ASTM Met hod D6822. Atom c

5Pt A st s Wb e GEBIA Tisseetien fmisclosed

bubéh t6é btﬂﬁafyeﬁﬂ ﬂ%onti:ﬂ% cﬁﬁé%%nibﬁ%%hs acrq‘ﬁwﬁﬁnts and alternatives

et er m.ned by, ASTM Met hod D5291. Boi e%pr ang
felfiag Witk dhesisit e sepweofdlamemeeﬁpnmms d edbspthe dppended

child or the crude product are as det ermi ned by ASTM

Met hod D5307 unl ess ot herwi se nentioned. 25 "C5
to asphal tenes that are insol uble

by ACH} Nﬁ%&ﬁm@%‘%ﬁé i enEoEhabindehein FRG Thgf rooms
ugaddersin gre defined asfollows. Col urm X of the Periodic Table
ol S o1 e RARRHBRY rRiund e By, ™ 7
cor r st @mdityt wfas moﬁmrgnammbhfrs ‘((I Cﬁo °§)canBl Ravif-idd) of
d&@tﬁ"ﬁ) %gﬁfi SQS% For exanple, "Colum 6

e?‘#’ ers o%or nore netals from Colum 6
of Awmlmdmgént perza?:tge aad atomic daﬂﬁn@ércteiﬁg@ ch@[m@w&” e Cdsed%d
o358 o epohl i SR Mesbot 8529 e or “ror e

el enBoiling hge@istHbmioNs ff tHelgude Red] 06 tdtal hadahuer, arB MR crude

pjege or re co&oup%gfﬂ ong or rmre el enegg;g%edt e

Per i @Ia@hméﬂeg’, refefh t&’ﬁéphhlte‘eﬁﬁﬁtra?egfﬂ%mﬁe Ipeftafi®! phaltenes
or np 13- 18) of the Periodic Table
“I‘Bg‘in LN F@Inad&m dOAT-(s)" refers to one or
mor eCRheRFER infetal 5 28Refsb Hﬁ%ﬁ%@ﬁqeﬁn%fﬁ%mx@ﬂx 6f the Bkfodic

nd/ or one or nore conpounds of one or
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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el ements from Columm 15 of the Periodic Table. 5 In

the scope of this application, weight of a netal from
the Periodic Table, weight of a conpound of a netal
fromthe Periodic Table, weight of an el enent fromthe
Mao 20081063925 Tabl e, or wei ght of a conpound of ®CTaISeNMNK2333
fromthe Periodic Table is calculated as the weight

Sl 2 i T S P 10

M@Qﬂmﬂeueﬁommpfe TG@MDl@/ﬂdaﬂum’hefe&i toione biudore elements

| f { St
fi .15 B2 e Poeasd Pl G REC otnGR e BimpeRe! i ogmore
eteutests fatreCqlivan 16 xftip Periodic 'Ea'blla:ie feed, a total

r odyc, or a.crud oduct res
Pt act s sape Reinapmisahian Heishe ST Daacan Bemsmods Jrole, weight
dﬁ@b@hﬁonﬁtﬂ of ilmeﬁUﬁ&hﬁlﬁiMo&WﬂﬂH‘ wéi it ®Ff &n élemB@ ok B€Periodic
I|ongg‘¥ defeebéitota product m xture"
’é?"é’v"'l 2 C‘}WBE’PE‘F %&%Pepﬁéwéfablauw!cula@é as the
vﬂ:ight BOARIRE BRSIEght of Sembdt! Fél&ampRf #03 granmmeéﬁ 403@:

with a boiling range distribution between 2

gram of rgtabyaty the ce@sbtegwsaht of thoymolypdenum wmetel méheecatabﬁtlem%?
gga&sq,grg.%qﬁ-g;ﬂ?gt by ASTM Met hod D5307. "Heteroatons”
refers to oxygén, nitrogen, and/or sulfur contained in

t he TRAntsst] rafers pheswaight ofia eonegfonantriy o sehstrate dfor example, a crude

fEStaeti) % R Al ﬁ@g—?@ & ?ésgerd;ys ﬁ%homt%m J%gw.mge

oxygen, gen,
bassd os t-hemtnl weighgtof thelsalsstraten I‘megé‘n‘éferste fpentsper eiltiot by weight.

CONMPA), t han Si.C

i gt Bhat BB B0 K6 e e R e catalyst
dWOceﬁﬂygdrogen sour ce" refers to hydrogen and/or a
conp A} t when .i n..t he

o oo diahoRP Sl 15 RURRRGRs \iE b hoipe FRgD disibuli bopapen 204
°Q(400i°Bearkd\sdB 6G&650 F) atdD1 MdPed (Biktiliate &digeneisiag detbiritbd bk
ﬁ% g{&g@? g)ﬁg&pe may include, but is not limted to,

>yy 0 % (for exanple, C to C4 hydrocarbons such
as {ﬁﬁdﬁﬂbk&ot hme‘t ﬁ&mvo@ygaﬁ aig@clygen,k&hﬂﬁﬂ Q)meb ‘d&itﬁged i?rtl(lje ntlolecular
m xt u er mass bal ance may be conducted to
TR o Idrgebon.  HEREIOBs SRy St TesBiFeY BIASSM Methods
Eewm@bbry@éﬁ)l)mz Fdreotalmitetieh, aad D4.3.§h foFkafur PFRIA bﬁgzyﬁl&o en”

trenng h' refers to conpressive force needed to crus
refery iy iirggep compaunds that-haxe & pika pf @%%‘bﬁ'g‘l% B%lcastrogen( bn”) is as
délehiisdiy e TN Mgl pdgbpod D4179. "LHSV' refers to a

volunetric liquid feed rate per total vol une of
cat altjpdogem prurees refers by byglsosen,iandieny F@npqimi)and/qrdtompounds that

wheH MR Reseh@ @ a¥Blde 'feced%ﬂdl fhe lcQtEf?gt rpé(:t A U Hen & |

catal yst volunes 1 n cont ac as descrl bed

cooEPg(s) i the\grndedesy %mglmepwqgsnmml@dea 33138 ndt limngjtedl do,
69&11‘% t

hir;r&{)re cgs foung{ﬂB @tgg’?'gl ?%tlit’d %ctht}’? emjgg’g?'ﬁre

bm) pyates. s max{uls tigreod. Amhssmaanch eragiba atbndscted af asseseitie het
et SPHyHose PR RRRS el B e °
“Flat plate crush strength” refers to compressive force needed to crush a catalyst.
Flat plate crush strength is as determined by ASTM Method D4179.
“LHSV” refers to a volumetric liquid feed rate per total volume of catalyst, and is
expressed in hours (h™). Total volume of catalyst is calculated by summation of all

catalyst volumes in the contacting zones, as described herein.
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are liquid at STP with one or nore conpounds that are
solids at STP. 5 "Periodic Table" refers to the

Peri odi c Tabl e as specified by the International

Uni on of Pure and Applied Chem stry (1UPAC), Novenber
NOBosesal s in netal salts of organi c aci dPCTAISESH/042333
to alkali netals, alkaline-earth nmetals, zinc,

ar s enf fnrid Rk R YRersqb doat ms%hltﬁ)a@ Shehldge &%fo‘r ni%rec&%p%mlds that

of netals In neta s of organic
W@Wﬁ@dm temwwemmeme 1@ °Cm lom@h@anm referred to

S AT B L8 b Ut i
am’l‘m@’alséﬂ’o’hﬂ@nglﬂbﬂbl‘eatompoﬁmﬂmmteenlidslasSﬁB det er ni ned

0d 4530 *Naphtha' ref b
Y ooP e {eBfRR rorer? B e RESRE Bble A5 Spichagity o Ssteoan
lBRoxfbf(I’hEH)anE)Ap@ﬁgﬂ %m&)((mﬂdAS) mé’?}%nbé&?ﬂwpa Napht ha
con S as eterm.ne (0]
N I 5 reBHiG Pt Sefhtp atkal bne-earth metals,
zimR | drbonid, blﬁ&é‘nuhh f Edthbinatidhd (Meresf. GO BdfRdH: of ﬁl@éﬁ §Smba! alt€of

content. of nickel, vanadium iron, or conbi nations

Q6Kds ispg detrymingdhy AV MethiqdDEH8get er ni ned by ASTM
Met hewtidab¢@on RS M‘mtﬁﬁm&eﬁﬁeﬁgm'fom 5 Aol TSsidue

of .gas per cubic neter of ‘crude f
Tomgng aties gxsporation and pyrelyig ofn whstrate. MMEBoontentipen dettathined by
Asaive MetHod DYs9@Ni ¢ oxygen conpounds that do not have a
car boxyl ic (-CO2-) group. Non-carboxylic containing

or gaimiarhdwy réers todiydengardien componerss witha bailieg rge Histibtiéeh

[ b

e G0 rh 206 CRloR r Pl 0307 ee, nBERRE R entinasor
dommwwmmmmo@swr boxyl ic group. 25

".Non n S. o Nege) nt s..andf or

“GPPRETRAN & AR ABHEES uh? s

m xt ures of conponents
( peptiiféfFe omr)tent’adefees todhe éoBten’aifuﬁcker ehedint, ﬁ'oﬂ, of tistRbiAAtions

AL SR T e b N

P- v a‘I‘NmJIm§ refihmo bt cibic dheterd.of lgas ﬁdﬂ aulﬁc mﬁter of crude feed.

ﬁmd i ficance of ‘i‘"ﬂf?
Peptl ZaE 1Oy “gaﬂ%‘gsaﬂé“r OYYEER £ r?-f@rts fOPTEH¢ oxyeen
C()l‘ﬂlboundﬁﬂlatmarﬁﬁeliavéaammE WCM')% I‘Rﬁz cafbox it contaEE.ng

neter", " anmet er pore vol ung'

ofeaRE P B BN Pt SR W5t Sty Sk theghgiootls,
mﬁ)ﬁﬁﬁc M@d)h:b[ﬁ,‘-‘ketéiﬁs eieB s, 12 domNindhV e R QhicH ¥baRthave a

grerﬁ porosinmetry at a contact angle equal to 140).
CEOHY S &1PEPi tics(r) A9220 35 WO 2005/ 063925

PCT/ ‘piaRAd QdebR3shs” fehctd fo%ﬁﬁ%neﬁ% RN B € 5F dob onents that
Nor cr 0Ss Georgla U S.A) may be used to deter
argigases At SMPyes. " Resi due” refers t o conponents that have
a_boig cpaﬁ,zatm@ame e P OB AN W GunPhl Gatud, WARR rbpreselS the

det er m ned by  ASTM Met ho
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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5 "SCFB" refers to standard cubic feet of gas per

barrel of crude feed. "Surface area" of a catalyst is
as determ ned by ASTM Met hod D3663. "TAN' refers to a
total acid nunber expressed as mlligrans ("ng") of
MEH20080639251 am ("g") of sanple. TAN is as det eOTIusSem4/H42333
ASTM Met hod D664. "VGO' refers to hydrocarbons with a

S84SR0 bR Ly el €3

theseaelbed by ASTM Met hod D5307. "Viscosi ty refers

to Kis ps SGOS] o
ho " oRpaRle fotlens Cnbdofedt mllhate oy ke, B R g S8 o
@000 ).xas dpteimpived byoaSTMiMétbod D5HY. underst ood that if

the w » d .f I e .sybstrate

t est egbﬁg geg%rg*ooszang?r W???Sf ﬁ%rti% FrE{IEHS % the

t est “Butfive drea’rrag/a &wﬂymﬂlaﬁ dedmanel wAsma\membmst 0

test . d b d.and/
ot or S8 FHER 5 R s Burbt SRt A BEARE [ BIEL) SQH per
griae (g%} atsuhme TANGS dsl @steririired uyq&sm Mdﬂwawl Crudes

are ge lid, sem-solid, and/or_liquid.
St abi | fu%trﬁ ﬁﬁydr?wehoaa@ﬂth Boeiling range dlSF’f‘PPF@Hbqt‘Beeﬂ 343 °C
(650 and §58 TGO 2NG Bl P2 OVERFG@Ritent'8 b doteriitleli By AXTM
conbj nations thereof fromthe crude to forma

Method PP3Md crude. Such stabilization may often occur

at, Wlsl%sﬂz* B €10t GnentaiiE vﬁ&%ﬂg QH o180 °F). r\ﬂgc%lw 99s

site |ized crudes typi have not

detegpingd wing AT MethodtP44nal | y di stl lled in a
tr ea'ir?ﬁ’;@tc%ﬁtéﬁ'ok ikoa gﬁﬁ’caﬁéﬁfqtti %tdh@ogcz ﬁzg{r@ Qs gqu 8¥Mamed for

Speci utlons r exa
ataeneriy af the |S¥3h8trhﬂe aetssd is ovBBle czfddmcrofﬂwbcst nmtlmd,gheme.ktsﬂethod

limted to,
I:Bty%e sr‘!bdr??rléld%ﬂ p{;k#ﬁ%??dotﬁ %ﬁte s%f's Pg??& r vacuum
di st Crudgs imep bﬂpbﬂundd and/direiogted frbw dydmockrbon containing formations

d i ncl ud . .
SRS, 5, My 155 Tk S st et s
aq@falnliquid. eStabifization mepiiclule, HugisalTtlimnitedto, FHAGEN bﬁndﬁecfondensablc

i SRR S A 5 b L

desmmlﬁitmmmaﬁdftﬁ odch@ut, of pro&fidié dathe Qﬂﬁiu&ﬂlﬁraﬁ%r retortmg site.

LS e R i B
tieatineht faci iyito brobl@deQiultipl® c&nﬁﬁneﬁts otk s?é?:ﬁic(b%ﬂm@z Tariple di‘stnbutxons

cally, d crudes w |

en_renoved. Typi
(R o, Bombitr iAo Y01 Sof Teikiving oD deiliagopimeludes, bu
ot TAnitedk
6, e B 50 B8 R
[%E‘}‘F?‘]ﬂ?éfé}é@r wmg@wt%@%ll@%@ud%m ingludgesompenests that have a
cRbGPibef Bbdvb dtin @Lahaﬁmsto?%léés@l@'s %%f@?ﬁiﬁ(ﬁﬁ t%?e.ksg‘?%n

transported to conventi onal tre t ment

PeanBsamplasof siabilizadrorusesinciude whslg epides, t0ppeqo@11daa,e®sa1ted
cﬁlﬁéécﬁéa] rto%J%H RBiblles, 65 & bm‘aﬁgﬁiselﬁedgcr?tv ?E‘gé]ﬁ% le g’&i/tgr?tc&ﬁig dhat

unsui t ab ropertres ren
haibsenityeatadayehithatrat st somy ofibe ua&mpxmem’s Eﬁat kavt @ bailing point below

35 5@ ltl\i{%@g lléaffj‘r I ﬁ%ﬁa ndj or 3 gttoppeg'cmdesymll

thus T
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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di sadvant aged crude. The econom c val ue may be such

that a reservoir that includes the disadvantaged

crude that is deenmed too costly to produce, transport,
and/or treat. Properties of disadvantaged crudes nay

iR PQeB/Bs393ut are not limted to: a) TAN of RCTIUSAWE/042333
0.1, at least 0.3; b) viscosity of at least 10 cSt; c)

APl oS dtabilided PRAEs Hae ﬁberaesttﬁ&t%how% é}!&b{tﬁﬂeE@nﬁ%% t

of at |east 0.00002 grans or at |east 0.0001 grams o
sppited 1p eonvgrtigrelfreamentifacilitivs by tramspartafien earias Gasexample,

FpEb bk, 500 G0 AR A 8 g

@nﬁwﬁh@m dlﬁ@ig/p.l@i@gedp Blisagyanteget crudes dey bg).ma:ceiﬁable to a transportation

as pha ?@ﬁ%@e%%fgﬁtg%hrﬁ (ﬁ"ﬁ h%ﬁﬁé ﬁfo Sﬁ? 5‘%‘ ®of at
flisabyantaged @ﬁldgx %emﬁorhﬁl?alpe tnag besach that b tdlervoir thafincludes the

&SA&?‘H Pﬁg%ﬁm tal%ngH)zéargﬁ&s of or?an ?Iam ds

or j )Propmmﬂmolﬁ disadvastagddended may icRidEbutiro ack Hm&ld&o a) TAN of

SR Tt BRE0 £ blieoRorobliet 1610 6 Al sbapese; don

NEWSRe cOntent@f a118asp0.00002igebinss, or @l lehs@ﬁfﬁ)b{)l Sraris 8f RV /Ffper gram of
i due, H’% at least 0.9 % ans_ of reS| due. In sone
%H%o eterppiomg pRueR) ahat dggad- A0S e efyheisraptores pensramypf

@ud §i /
au e@ﬂ%ﬁgr ﬂ&'ﬁgﬁttc%t &_at %?5382? Fgagﬁ o@re%uﬁé palgﬁnﬁ Bf Jridde; 85 a C;

apphalignes craigi et 8?19%9 04 a@ms of Qmsnhalwnm ammag@u:de h) a MCR
dohtedEof alRYst D02 ghin wsf ef) 4 0‘318@15}2)9 1 ths i s in metal

grans, at |east r or at [ea
%ahsgiﬂmvbuoﬁeﬂs@w @émm&g@talueme@mdfMe or J)

. d&h@ﬁﬁﬁ&ﬁsﬁﬁerétﬁc M emtBiimeRA! dl?ald'v%}hé&gg {ugf lé’la% FIE@H&

at | east 0.D5; an oxygen conten
of disadvaptagesksruden at 16t §)2 prags afiresidue; rauuesmégﬂmsof residife, at least

5 Bk bERSTE APLAD 06 ofilns hEASHD- Rlad “ﬁ?ag%ﬁﬂh

asphal'tenes per gramo ude
disadvangaged srudomay SIaV(‘zfad”m}émaarrp:hg from 0.0 oe 68 t6 29, 0B oraX SJ’dGO or

t R st
drrﬁt a '%\{oién? Iﬁe%%ﬁ% @e{\#c% S o IIS% Y alegede?ﬁlfdﬁ)pS’?gT%?‘%gﬁgqvmaged
c0uds0P ey haye asslfinfcomettalf st st 0.005¢mas, aclead €.01 @farks) or at least

(ﬁﬂﬁ%‘ﬁ?ti ons thereof. D sadvantaged crudes nay
rnctudée, per gram of disadvantaged crude: at |east

0. 00T sc @ft@ﬂﬁuﬂnﬁl dlhiﬂﬂﬁ'ﬁag@db Q?Ecgfa%b '?nol péttiesAhclh@iag thut not
ons W a bolling range
et s B TR b B3 3 vt cowen oL at et 4065 Hpms ofexyeen
plcc)ﬁg'ao Olhl of chidle ﬁefdgm; a C@tasﬂhﬂgs‘htzs &nﬁtgﬁof agi)eﬁﬁlﬁhm%ﬂ'an?st of*(%%%haltenes
0 car bons. wi a boiling ran
OfF S8 orIE s hASer DO 0oty (T arardEle 1TSS orat
chﬁé%ed@u@:%l%ﬁ‘@ﬁﬁ of &lleds€RS L) FooRidnt &f rf'?cqﬁs m%etﬂtsaft&ﬂ%trgamc

%rams 0 hydrocar bons ™ With a 1 ng range
a&‘ﬁ%?@% baeti0f00B b bme af metals pergrem @ﬁ@u@‘, o8 ) cy@binations thereof.

2005H6323f, %Q%ﬁ%&?%ﬁcglgégﬁggrg@gf‘g&}s&%ﬂg ar?%dat%z%st 0.001

| east 0.001 grans
g@lmat@?aatr%ﬂ%fgr arhs; @ afdepstdbMisgraving of hy dtnsadbomgwittembyeling range

dﬂhﬂ:‘hﬁbprgnlv%ﬁ §900"¥ 06, 1% Qt ]gas§gpg Lol aIYIfeast 0.005

Di sadvant age CI‘U es may |nc

g@@a@i\ﬂéh@%@@m gramse)f hﬁh‘odaﬁbmi Wﬁh ) Bailing rmgs dls@‘butluﬁﬂ&tween

e ans, . of rocar bon
280 AP RIoBTPat 0110 Phpi 8 e 8 0B oBHoR 16t C40H . 2 less
081 gBints®f hjRPacartains véth 2 boling Binge gis@ibBtiontdetlRa 30 OC @400 °C
grans, or

37



10

15

at least 0.01 granms of hydrocarbons with a boiling

range distribution between 100 C and 200 C at 0.101
MPa; at |east 0.001 grams, at |east 0.005 grams, or at

| east 0.01 grans of hydrocarbons with a boiling range
wWa20s/sas2son bet ween 200 C and 300 C at 0. 10kcYR&2004/882333
| east 0.001 grans, at |east 0.005 grans, or at |east

r n ' 0 _bailij.n e

0L MrATEnn YIRS B 1 Py o B 154 O Pl
hydrocerhens WitlooUoilingrramgs, disitibition betweeDAH @ mdws50 OC 264,101 MPa.
| easty: | of hydrocarbons w.t.h .a boiling range

d o1 D el R 56 bt disiniagg gt esst 0.001
28unse atleash 008N grage dr ar laghe 6.0 MgbanisRE hidecartk with aMofin range
dggng%gi\éang ed fdoq,&e, jb ast . 0.001 grans,_ at Ieagt

. B PhfNosH U0 8t 0401 MPapat lepst (01 grams, @t lsash P198% grams, or
aletst 001 ppdanhs of Gy drbedrbuig Svidhi ' o1 1008 »
y @ T ﬁ%,_@?’ g ol il g2 Qs inubn BBk 128 € and
@ n§8 IS Wbree%lot%’,l gremns, ilenstd, 205 aaeras ot atehst MOk grams of
hpdiocbainvath atosiag taigk ABRIHuBLY Blwedh 2000054 5?6’% it‘b?ﬁn MPa;
hydr c%rbons of at nost 0.2 grans or at nost O ?
ﬂbﬁ%ﬁﬁﬁﬁzo 1 gragisent dresi AP erasmse or ai deastds0lngryms oftiydebearbpr with a
bR rbe i t 01l grans,
o e UERONGI-ARSH 300 ¢l fo G Bi10L RS fd e R0 6B
SRy Hdenstb gipms; opatiiesist 0.0lgraide of Innigearbions witlhs bbiting phee
dBtriduRashera i) 460 3 &a&%d@%no?’i{ﬁ? di sadvant aged crudes

may include, per gram of i'sadvant aged crude, at |east
0. 00301y¢ disdvarsagell eudes BayifBludy, pemgrama fof dkadve@aded@nidd, at least

0 f r rbons. wi.t h oilin r.an . .
30508 TR0 YA b G it i

rayge digtvibmieupd dt mpatd 06 °C il 101i NP, ibadditionab arkhetHonmgt he

T e i o iy

20

25

30

caritent ofwich bydradafhonGol at moeals? crame ob&UkdIED.N gfadlsl T OF Ni a,

Can Tar, .sands, Brazili.an Santos and  Canpos basi ns,
Ey pt i R i o ey g Hdorinisd emdableast

0.0 grhms, dDichs ODOS gratlk] 18 RaBOM igrBRM/of hYEREAHGs WinZUcilfhe

r h@@%‘%‘% agdtll nd eoalag Slumatra. Treafment of

%S RJeat g G 18hMiidce the properties of the
30 doadiianyageed Ghdtd Sty Iithte! ﬁl‘ﬁ‘gy&hﬁf ﬁéﬁ%ﬁa&gé Erude, at least

r transportation ‘and/ or treat

0.86CE pt abl ﬁ f8 _
L grams, atileatt 0903 gramarhr atyleest 8,00 geamstfhydrocarbons avithradhailing

rah@ Rithbiton behiQédeshotep. as "crude feed". The crude feed
may _be topped, as descri bed herein. The crude product

r es fFPRlSS Pt dvadvantagedemdesshat might be trdated weinp theyprocesses
def@fed h&iehl ; | ft o | it able f 38 WD

2005/ 063921%%FC>EC’T%881[§ 81891’/?'%%%%3&“{# !glﬁglpdgﬁlimi fﬁg"‘%‘ﬁ‘% Jegions of the
wartds bkl Canptind pavithesn Galifoinéz, Canede Tar wdds; Brapiliad Sasds @i

Cal§6 bhhRIE ' I Fooks e correspondin
roperti esglgjfi 5€s,tf 5 %@%ﬂt%&%ﬁ%@%&ﬁgﬁéﬁlﬁ he
Oféshgige Chiness Bobai Baly o8 enezdelant Zviia Avlalagsa) andlindon s SRekirh €S

of ‘ than.the crude, feed, thereb

_enh g&}%ﬁé}%ﬂ? %’ ﬁggaggagﬁagsﬁ ?:mg%fl T SRancR deroRseies éé@‘? Such

dissdvaditagerdt oudes sudkmyat ke chudes hie st piable For tR@mSpodatidHPand/or
nﬁ#@h{ reatment, thereby enhancing refining

efficiencies. Pre-

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

“crude feed”. The crude feed may be topped, as described herein. The crude product
resulting from treatment of the crude feed, as described herein, is generally suitable for
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treatnment may include desul furization, denetallization
and/ or atnospheric distillation to renove inpurities.
Treatment of a crude feed in accordance with

i nventions described herein may include contacting
20078635 f eed With the catal yst(s) in a conPEFUSG4/042333
zone and/or 10 conbi nati ons of two or nore contacting

ing dhd/dr GOAnaG! 'PRQ;eﬁEB 6fthé‘&mh@§x§&uc@ﬁ§>dﬁ{$‘&ré§ Hés)é-nbélf

a crude feed may be changed by contact of e cr
hegayargiclogerde @eépnmp@wrap%@@f Wast Baxay ntermedipts comighan

1L AREY fe¥d, BF 915&? t or TS &?lrllngirﬁ eﬁe?lf&@ oPﬂRﬁpéﬂl&nhﬁm éhe crude
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.1 is.a schematic of contacting system 100 t hat
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cto on 0O reactor, nultiple
1’3@34@ copecte e pruda et &t{sﬁl 1} 5p0tactRg gape and/or
chmbiiati6ss of twdoraRdtt a6dthdlitlg 26N, InCdonlbrit 70ha GKRAst B8& property
reactor, .a fixed bed reactor, an 20 ebul | at'i ng bed

% & 5exdg feed snay be changgiiay goniact of theicrudafied Witk prsyormasTatalysts
rélafivelth tieZfle PRAJerty 6BRL Sude Red PnAYmE %ﬁﬁ&dﬁhent@ 'Egn@ctmﬁ

liquid/liquid contactor. In certaln enbodi nents
PrmEdR thg pespence i # Bydserearsowen pinseme embodimetts, e hydrogen

sb@6é Isioh¥ or OB hSEochbords Mt Bhdkd @eﬁaﬁ?&a%x% %Jh&ﬁons react to

catal yst(s) in’contacting system 10
Peyiide talatively sralbamanntsrof hydraganto gompawd(s) itike gude et i ng

oo St B EPE OBl Gl 0 ol Soidelco MR8 1024

cgidg dredfeaters omﬁattlra zbhe Hi2 iatckdyid 1 007A cmmctmg;zozmaml besit s

Bty Ol SRS RS 4B

E@tamalleglgﬁa wetrtiggsese relude o athdnsd bedrebaord, a finell bedasanom

il | oS TBRTE Ry S, gAY e

TEoNL, earsprayﬁéﬂctograaﬂ b liguidGiquid@ohtactad. i16 Bétat e:ﬁlhﬂﬁﬁents the

oBRRE b 8 oS e BN e et
tiefcalysnih eaitactihg §3@m 00UEKY YeA@ntdivobs ﬁ?&s@ér e?lﬂﬁcfh process.
volLune O

cat allnﬁt S n certai g@frgmodl ment s,

cat al Y&¢°¢ “Egrﬁé’nﬁﬁﬁi’ Yd gne, effRore satplysts, (forgxgmple; o

catbly&s). 19 kdlﬁe it Contt 86 thOErufid REa With 4 Brer QAtdyQfof fhe two
the contacting zone. In

tal vol f crude feed in
s BB BTN of the Sridh o Pulbsspientoptogi af t ghscs ZO
cigy fedd v)ﬁ@ﬂ?e‘%@&!n@@g% dgggéée@ﬁg%étgég g‘ﬁﬁent hRCh s ];§ ABMm

0. 001-10 grans, 0.0 grans, or 0.01-3 grans o

grexity| lpothes gpbadimengs, él‘ﬁ’;%‘T  iscosily RV lFFe é@mﬁlﬁ, herféoatoms content,
r&3E Sdhdn O QRRity (R %ﬁ&{[uhtggls Sgﬁlgée;dngﬂgﬁlgt% Bf '%th El{uéi plioduct

contactlng Zzone nay 1 nc

chaagpley atlenstel 0%predative tacthe saprirpsopsmtics ofithe eruidk Gaeyl aBtencdatact of the
cﬁ&@%e& Woné’&mﬁ&@?ét&l [ ons thereof. 5 Contacting

conditions 1 n sone odi rents are controlled to
pr odacertain embetbments) Giumtume of catalyst in the contacting zone is in a range

from 10-60 vol%, from 20-50 vol%, or from 30-40 vol% of a total volume of crude feed in
the contacting zone. In some embodiments, a shurry of catalyst and crude feed may
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with specific properties. Tenperature in the

contacting zone may range from50-500 C, 60-440 C,
70-430 C, or 80-420 C. Pressure in a contacting zone

may range fromO0.1-20 MPa, 1-12 MPa, 4-10 MPa, or 6-8
WO 2000%3925f t he crude feed wi II general |y r arga/ustoogoaz3ss
0.1-30 VY, 0.5-25 h"", 1-20 h"',1.5-15 h"1, or 2-10
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egsﬁ%ﬁ{; : | east -7, or a east
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as a (kactihOEon@ARIPInShe cdilad Cr uggznfclu rt%' Q &g{ ﬁntqu:edto

gaseous hydrogen source to
ERRgadie, presiyre hydrogrm som0e M/ ar@de Pedsildh) 00 O MRR ofB thereof

oIR8 BN el e e e
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zonﬁ%} |0 some enbodl ments a hy dr%ign source (for
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source may
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feechartoldon tigh lmlro@a: souRs/if Eordait 206 TGN S6duct ﬁ"fé? @fﬁ?_%ontactmg
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pur ifh s&pdranbﬁ 2012108, tBcrh@ RbARE ard! 3(9% 25? &pﬁ%&%‘om the total

%%‘1’8 e vessels, or conbinations
pr :ﬂﬁé@ﬂlhdw@ezsemmmzmqmnfos exmmmgmhqmm@amon

ﬂﬁQﬂkl@‘i)I‘ddﬂ& rﬁﬁeexﬁrsbﬂgaﬂ‘oﬁ §9neV\f0t8h/ (Qﬁdtgfaf ﬁl %ﬁ#b orted
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contacting zones 102 and 114. FIGS. 3A and 3B incl ude
contacting zones 102, 114, 116. In FIGS. 2A and 3A,
contacting zones 102, 114, 116 are depicted as

separate contacting zones in one reactor. The crude
VEQ200§/Pi38235s cont acti ng zone 102 via conduit XEF/USRIV4/042333
sone enbodi nents, the carrier gas is conbined with the

hy dr O@6me exib6&inleRts, cbRtabRRdY drud PR | h‘fe [ %@t?sgfbg&gduce a

into the contacti ng zones as a m xture.
fotA Bradne At Rerfomsed indiwa of mors costacting Bnes. dihd @8 prdduet may be

M%{&g%@foﬁﬂ%&&u tfﬂfct % rler gas nmay enter the
zortes

onhe or nore conta ith the crude feed
separld68i %-3\ﬂrfascb@mms Df adigdingently of momtacﬁgdym 10mthat includes

ex arrptt'lﬁ{e Eoéﬁg&%ﬁg %{111%%’68 I&'g?dfﬁ%%ia % g@r{ml“des

eotacteg zomes D12 andd 14.aFIGSeBAgad 3B mmudercoﬁt@cﬂngaoﬁds Qu2,af4, 116.
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cqnt.acti ng zone tacting zones 102 114 E6
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3ng/oping dizpption ppuntes tathe flows afithe xiude fe@d maafqr exano ne:ctuim 06

MR ST hydiokBn aﬁﬁio?&é SEHEE 531(5]19?&8 B bt e Kude
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feqk max enhpuace miﬁme@ndfamomgt of dhreecrudetfdedawith the catalgstact i n g

i £ CoBet @ S WLy ET byl bl o7 PR e

-stre@n.afee feed streamsiyyarionm covtartingzohe 8 0% toxcoatattitiy Zone 111140 In FIGS.

D) B R B8l e i e 7P PR ponefFn

zone Coo@ctingzooeidd] 1141105 m#y iGclude dre of nfopd\@iRystsC ABTshé¥ in
ar on_zone. upstrea f .
FRECAS ke Boafh OB B0 0 YR EHAERT o erteresoningting
zumqamd Asrshowh ﬁﬂiléid)B,ethé 268 streafh ex@P adnddctifgzeiR N B4 14 Contiut 118
UI tm%l %[n ar ation zone 120, east a

por ergﬁ peipg & dvant aged crude is separated using
t echThefeed sﬁ@aﬁmay e dokifacied with heditiehadeamil (sﬂa%&ha&g zone
lﬁ déane tsaet ar atlﬁ:}G ressure reduction produce

AP FaRtasngFone-10 1g g tota) rodpct. Wﬁ?t%fé pmdwpt@ﬁ%&
cﬂﬁﬁdﬁmg zbne ﬂﬂ%ﬂf@f @ﬁ‘lt&ﬁﬁg&(ﬁlg €1 @élﬁl%té@é 'ge IC)I;)HQ fos ‘lecondult

o) xa nponents that have a range
133? %Ef{i’l%iq&) %091'953 ig(as9) se@ﬂraiwlfr@ntf@tmyprb@caﬂhtm@
p%@@&/eﬁﬁﬁs%géka{?&ﬁri&ﬁm&%%%ﬁ?}lz' east partially

separated fromthe di sadvantaged crude to produce the

cr ud®lG Bdya sqhamatimes an@mb@«amnmcfg separation agite upstpramtdfon
ctachil Q}S% fae Tgh@om : he &PJI’I? V(gltl%} lto e&(;]an na%ﬁ]glﬂ%

are separat ed i sadvant age ¢rlae
sepptstion zanetl20 vmcon@.auzza pr@param mhe 1205 at I.eap ap@rhadof the

L n.zone, 120 vi dui t
dt%’ﬂ e cr %’Ee?'f )ei%jgeg %? ar ned %FW'?@ A ]In(Sﬁ 3{'8&@' eﬁ@’ i Sﬁargmg’
ngwhrane sdpatitinm prassure redhictidaPio 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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a mxture of conmponents wth a boiling range

di stribution of at least 100 C or, in sone

enbodi ments, a boiling range distribution of at |east

120 C. Typically, the separated crude feed includes a
WQeWsB63835 conponents with a boiling range PCTAS2004/042333
di stribution between 100-1000 C, 120-900 C, or

26 RARIEsephtatd BRcHh 1R (ﬁ’éﬁ&\tahﬂged)émﬂé"l% ﬁ%&ﬁg@thg e fe?éa U some
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Sepatatedl ffont %%a&va]a?age& &u@ee th gélﬁé]@rfnbﬂrﬁglﬁsc‘ %Fl?astt gpox%on of'the

crude product one enb sepdarat| on
sSroraiRshcoppoRanes mt@n@mumpsoneeldmvmcoddmmm@ eam of a

o s Ot b e SEBRObA ongdF i raS Rl includes

g onetureif oodinpenehis mthhetmimgdmgerdmtkmmw of fliBdiD0 °Bick,lin Some

PR ook A b s P 8 g il s

viutlfead inchudees Mmintins of aomboh&ﬁs @ith a bbiliag ﬁnge/dfm%metwm

PRI A oA hoB G ent aimin dthe cpre b exinc

bdparatioss £s i1y asd er&&@c&ﬂé&:ﬂ% J&ﬁnﬁmt(ﬁb%r for SX6AIPRY, Bhe cbﬁisctmg
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figsalap Bit af&ﬁmrmm thecarle product exigsconteoting systefl 100 vis, conduit
irp.certain enbodi nents, crude feed enters contacting
system 100 via conduit 104, and at |east a portion of

the dpgeree pmberimentssthe erudaoduct is bipndedswidna @04k thetiisthe same as
&inﬂ&bﬁt foodthdithde ieggn%loeqﬁﬁgﬂt N Ll%ggln glgctt | ox% ]s:oIPl#éed with a

bl endi ng zone
@'F‘ vmg@duffmmsz iscosityitheeebywesultingrima blendndrmoqmcthmmg a viscosity

fhhd lﬁt edif 1BE vﬁ l)ﬁ:he QoY ?tr ?I SR e Ot (réc% n mF 8m§?.l}61émother

napht ha produc ron1sepa on o
$xaupks) the grude priepctanayrheddentiabelith endethaving cBAN dex B fferém,

e SRl PR RS TR BB e TR e
dg]:drtbagarhdc Tt blenbédyprodegmap besultable Gor ttaﬁéiiyftﬂﬁitﬁl @ﬁfggﬁé‘ahnent
e 1 A REFILY 3 B3P e e A B SN Chrariagasten
moo,mamyom at{éasni pirtionSiT 8 drideafrbdRBtexsls %Mh@%s% 100

oo i lgacc o Honding @t 90, hubedingrgre 20, ateast

poril@{ e didedorbditi i cOrhbifkd willk 8 drinord Mdcess MG 3ot ¥xample, a
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hyArosePrR Susms e e naphtha prgduned fromseparefianof pReerdneE cide
fodds)) h@ﬁﬁ% SEude/RBed\Q ARAREOES951R ﬁdu&:’@é%ﬂ&g gt Thd
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PIoRgSs HERNY Tuds fRedi qrudepor mixhiesttheseaf] amdvmaig@chcﬂy intte

Hle?ndﬁt%%ﬁ@fﬁ%r%ﬁstﬁ?ﬁ\%‘gﬁ%%lb}'en&% GhidPRe <%n ?ﬁnx&%ﬁ nggrngy% em

f eed The crud en en ers con
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iR SRR BRI S b SR e dxERle
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v%lcgsrﬁ‘},' Sk BNtions thereof. The blended product exits blending zone 130 via

conduit 134 to be transported or processed,
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130 through conduit 128. O her process streans and/or
crudes enter blending zone 130 directly or via

conduit 132 and are conbined with the crude product to
forma blended product. The bl ended product exits
p¥@as/mds2sone 130 via conduit 134. In some  PCT/US2004/042333
enbodi nents, the crude product and/or the bl ended
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et Ot a

20-60% or 30-50%0 ontent 0
g of NyXVIfes Ipfome gabnd@merm; ifdgotaliN¥ Ve contele: of the drude product is

[ b r for s, i ncl ude,
7%%@%@ %gt/e %]r 5@“?%06)3 %?&1 C ar%eo%?y %’ d-g? gFT’ﬂ ol s,
i m desoms ambmmntadhd&udwrddmuhésanahb@mmmﬂtﬂ@nqﬁetﬁ salts
cl.ude t ,are
of B0 Se A0S obAC St iWare: Bof IO of atiapst S04 e tota
content of metals in metal salts of organic acids in the crude feed. In certain embodiments,
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benzoi c acid. The netal portion of the netal salts nmay
include alkali netals (for exanple, lithium sodium

and potassiun), alkaline-earth netals (for exanple,
magnesi um cal cium and bariunm), Colum 12 netal s
W@r00edsl e, zi nc and cadmi um), Colum 15 neCaIesS2qoR042333
exanpl e arsenic), Columm 6 netals (for exanple,

thBemdt product®is tokdl bfent DR BIRW in rthl bdlts©@ bioBhiB acids i in a rpnge of
X deTent s,, the crude pr oduct has a total” content r?n

ﬁgﬁ% 6%, o5 30158%Af thy tgiah pentent pEmsetals én mgiebsalte bf organic

&Edéq]@ tHelcAtidGed. IGohid ANAShAr &@1591795%9991%1 %gtgg%:hfdg but are not

OOOOSE%Earrs from 0. 00000
lgpited-tgng QEBoidsgthinls imigles, @um@m:@r andsulfonatest akanples of

C am of ude
GBSl B A e i,
heprait aciil.n Themetal satiorsofdhe metghsalte may lrﬂh:de alkhlhmetatsfte eddmple,

ug 1 0 10% of  the total
Bt Sdanl, ol b R Car et Gy Sples s sy ggloium,
anl:lémnm),j €olwmarl12 hetals ¢for axamlﬁéramd lafi® CddgniurAY; CoBindMistrifetl§ (for
rude guct %E@?Lt ed fr ont act of . the crude
Ample Arepich COMmL G mefyfs qr?i@mbaﬁmlmﬁ@erepg
7 O 1 30 %rta&Oexil?cQﬂﬁ:erﬁQ ﬂﬂejdi)ﬂ@e pr&[uct]m a316t8%oRient dTenetitd in Anﬁcal

vity of ttge crude In certain enbodi nents,
Sg(’-%?f é’*ﬂ&ff P |EATL § mr%ﬁbmamsq%?mﬂwa@mlg@nwo
0000008 grims, frBm @VVVE00 RAFORI000DS gra;na,eor%up@owo@ﬁ g.%}ns to

Q@P? Vi sc Slt of at nost 90% at nost 80% or at
ipimegad salisyof orgapiacids priarame efcrudapredwt In

seme @ﬁh’b&ﬁﬁfeﬁ‘ns 4 fofl Sc?rh@)? of REAR ‘i!xg}ne%&%lt? of! %rg&ﬂééél&'s df Pm};a 3

range of 10- 60% 20-50% or 3 VI SCOSI
PF?f'éwt 18 70 80%e @0t 120%, of 86 1&5ind diertetlt contentrf metalsingndtal saits of

o}%ﬁ&ki@%%gﬂm@?&s at nmost 90% of the 25 viscosity,
the crude feed while the APl gravity of the crude

pr od it ¢eriain epghoddasags, 3BT gragidpHf the crode irdded ploduded fbf contact of
6 @¥dd Hed Hfth Ea{tbigﬁ, ef GontaBritWLR ﬁ%oﬁ'ﬁ%pé 80- E@S)’ 9445 094,

product has teroa orrsdlcontent 0
0p $09-13:1% abthe ABDgsavity ofthe trud@féed o attainesibodithents, AMgravity of

Qbad t crude feed. In
ﬂ%:ertaelﬂ?galﬁ%gg‘tomzt &&ﬁ%%@ %r?luoé “product has a total
het efmmndmdhmts the cﬁﬂe ptoduetdss a ﬁlsﬂémvjibf dt ﬁﬁﬁﬁ%@@% most

% at I 99% .0f t ot aI t er oat ons
58 st 9% e s B2 Sk st o rmpeienis, e
pedbétihas g vistasity imd mhgeommeﬁm,ao@w@ br smzjoeb of ﬁl?/ visBSs ofthe

at rmst (0]

LR R e R 3%?a&ﬁ%em dp oo af st S0% of the

visodsitgl lofrmﬁhmdetfétﬂ vihilddie APTssely JFgR cBude Et i§ Q011 S0%, g0t
at 44 WD 2005/ 063925

% %éﬂdh%@f%g Sté‘ﬁg’?(y%we%ﬁ -at | east 99% of the

sul f IrsogeRh®oEinRhts! e craid SR dhd
@8e S uslof r co nlt e ntS of © th eﬁ?r ud ggspar %%E?%stﬁﬁgeﬁé%?/?f atmost
9 3036, 25 EOTLIGY6F atest 594 ofthe tolsbetasemtons caphest of the

craféiféed. f Rx%é'rtah‘%m%@&iﬁ:eﬁﬁ%g bﬁﬁé‘é}gdur{g ﬂﬁsazi tofdl flé’té}gﬁglgﬁg/onten{ of

ontennt of the crude ro uct
atdepst 1°g00qleagt 30%p ot Iei@%%olpl‘ ﬂélieaﬁtt9§% @%@btahhaterbabms content of

heictdaegen content of the crude

In some embodiments, the sulfur content of the crude product may be at most 90%,
at most 50%, at most 10%, or at most 5% of the sulfur content of the crude product. In
certain embodiments, the crude product has a sulfur content of at least 1%, at least 30%, at
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feed. In certain enbodi nents, the crude product has a
total nitrogen content of at least 1 % at |east 30%
at | east 80% or at |east 99% of the total nitrogen
content of the crude feed. In sone enbodi nents, basic

Wa 20og@a92sont ent of the crude product may at POWAIS2004/042333
95% at nost 90% at nost 50% at nost 10% or at nost
ﬁ%t 0 i 0, i h :
PRLS% Fu IS D0 OBy LA S et et o S5 Whbocipents,
g shldunsontertpd thecasvreamedust is F0-138%s 80-194% air 904 86% o8 tigsulfur

@Jntén?ﬁ%egﬂ%ﬁe%ﬁ at |l east 99% of the basic nitrogen
t t [

content o e crude feed. In sone enbodi nents, the

oxy gelit scwn emhodinkents Hetabnitrdgenmoottiodf tegruderatuct sy be at most

9 06, @b, nost 3092 t st. 10% or af  nost
i o3 apinch 1800, B mbty ot selRigen oy S e orue
feed.t i qerteinbmﬂibt:ﬁﬁ'rehﬁ, thg/hﬁde:ﬁrlud&t mw%%?tm nikd nféisiﬁc/)(g%f‘least 1%,

nt of . at ast st % at [east or
1 208Eon S1598: 40% Rt e B oRE kvl iosisonieniefhe wade food
In  SarBmesRbetineAs, Sasit BRrogky &ifnt 6 the HuddrodREmay WlFost

soduct |%{y n a range from 1-80% 10- 70% 20-60% " or
@'{)’8’%%06?9 hat WL gL BURIEAP%60tr at RestcYmakibe basis. nitrogen content
ahecriddRed. "Rbfain einbBsdiehi! thé SREERbat: h&%rtg%ié iﬁngiso?cn content

%Ci/f co[);pounds of the crude product nmay be at
@433 "t lnsd B0%oanleast 80%p or atileass 996 ofithe badositbgentvontent of
OB fae®f the carboxylic acid conmpounds in the crude
feed. In certain enbodi ments, the crude product has a
t ot alln e¥ype enbodiments theopyeérccontent of thoerpdapraductiapbe at most

2 09 t %<0 t | east 99%
P8 R mbitson ol BAR 0 am Al 10 ot ISP B B Gootea o e
orpele feedy de cértrimembolliments tendredt predicshasse beyger domery afatdeast

' h 25 crude f .
e SO B P AR on e U S ol iy oo,

© semkembodimeals/ b ykygen awitels of theyride peddactiiciala ryn gedbac B90%, 10-

on- x¥l.i c_contai ning.organic .0 en )
804 20 B0l B SESPE e S BB o gD 1 e embodimmens,
theotatah coritery) oﬁa:ayhn@y]tciﬁ ool g@‘ipmgi)ﬁﬂﬁ‘ﬂéi&uﬁdpradllﬁf M6 be ?t' mOﬁt 90%,

t iffereptiated thro anal ysis, of the

<Lh50%s Bfert T rigSetRia ik poifbt e GHn irtigompoinds in
tieedrivecied, flaceeain ebadimens, b @depaluce ha.a thlS®ntent of carboxylic
S, ectromatf:sr%( and{o r ?%g %g chr omat ogr aphy) . oThe crude
agH satmepunds A ¢ deast . 2t eSOk At least BO%, endt 5251 §8% of Shertetak
coftemtiof 0arbbxyH0 Yeid cainpsdb i8%eruadé fg@st 70% or at nost
50%&{3 t he en content of .the crude feed, and TAN

X
of 1 HisoBIe fbofithsatse Felscied ox eApiscaxygemgompons siay bo vadupad in the
cfiids Feed0 % sodde eRibodRSdntsd BMb &y lic bhi8s LA, g;fetaﬁ Bis OF é{gli% %cids

feed. In certain enbodinments, the crude product
%‘53’5 chenaigaliyeduned befgregmy-cabyx Vs x00tWinins@Bic cxygensvmpoinds,

: 4.0 } -30%...: | 0 S
OBl PR g Bon LRBOE Difhaifihe AR oReth oBpdthal B%mae
rroduetanayrbs dlifferenvigted thropgh aalyais of Swstude Yyodatt ukieg géneBltknown

B R e T

feed. Addition crude p
clyomaiegraphy). car boxylic acids and/or 5 nmetal salts of

car ' ' .0f at st,. 90% . at _nost 70% at nost

50 %bﬁ)xée?’ rgc?e pﬁ%&%\.@i Fpsgrtain er;rnqaodlmen , has an oxygen cont?-:nt 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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of the crude feed, and a content of non-carboxylic

cont ai ni ng organi ¢ oxygen conpounds wthin 70-130%
80-120% or 90-110% of the non-carboxylic containing
organi ¢ oxygen conpounds of the crude feed. In sone
avdeos/o@mpdss, the crude product includes, in iFdcIT/US2004/042333
nmol ecul ar structures, from 10 0.05-0.15 granms or from

%ﬁ%%t gt %agtrl %ﬂ%%r’ 2&8 ugﬁ /E” ﬁn?S?B%% ggﬁ goe(ljl%%ntent of

crude pr
the conde (red, anﬁrthﬂnr@de&arﬁdtﬁ:t lgasarwm bf ftrlenst 14,82 feakt. 308, 6118455 80%,

m cr roduct. Aratio of atomc
yd?egsgt?%%mé‘?rg‘éﬁ Of%ﬁeaﬁ%%%ee(cﬁv C) of the crude product
T P sttt o o
wRig el S Gt st mas S8t i grost 8%t mor A, peiauost 40%
o@&hﬁﬁrﬁdﬂe@,hﬂd a@oﬂtélﬂ lof Adresarh Ilc stARg 83EHiObxygen compounds
dro rocess IS re atlvll)oy

Gihin k}{ﬂiéhg;‘ %9*1% ator ﬁ&ﬁﬂg'@&@ ﬂ}ﬁsmgﬁer@e@éw cpptaiging prganic oxygen

c&;mg,oﬁﬁdg@ﬂgrcgméq&d ncl udes conponents with a range of
boi'ling points. In some enbodi ments, the crude product

i ncl Ja&eme grabodizpents. dife arpde Rmdlldtemplnwumnts nattledublastructmes, from
02015 AR froftf %ésf- %’almr%]of hdr e% d:gxt ?’%b t tcll'ugﬁ product, The

hydr ocarbons wt
coglerpseductmay mchide,dn ﬂemolmpr mlcﬂumﬁbmm mﬂ gmnﬁmr,from“o 82-

f ar b ilin
0} 85 tbls B0 st e AR Hacl HHUE" 2 RAR obtopic e G hromic
caibgn (HiC)Iﬂﬁ &lstcnﬁie@ﬁdducgﬁajn’m within 70-0 3&)% , SO1208%, br gtz)-am of the
r in rar i st i on, bet
BHRERIE TS o orlse 0 A ol IR sl e e SR S18f ot
tHer cmde{)fcéli)éteﬁgﬂ-l@ ratis indicateld ﬁﬂf %}ﬁﬂé{e laﬁgl@z %Unhgn;ﬁxohgf l{%dliﬂgen in
st tio an at
ﬂz%‘sgﬂaﬁ# T“éag's ‘fﬁ dgfri}hég’aﬁ?lsaw@‘r‘egﬁ?ﬁwo01 to 0.5
granﬁhemuﬂyﬂfodﬁaﬁmmﬁs ebrhfonent) Hith laRghge 3NB&ing points. Insome
ﬂé‘“bt ua?OCandS%?CatOlOll\/Pa I n
SlsRiinienls f FolE G s T HamoL e oK giasuciyBileigy 01
gﬁfmi; oriflem 0r00d we 0.5 giﬁns dfeg8iocAbEH With BB frange dlstnbuuon of at
d O%Cog{f% § M}%ph % boi |l 1 ng range distribution of
e | U R 100 Wik, s)eost b hamerotrom Q40,5 10 og ysiecerbons
with dBoilinaGandaQistiMitiol batweeh kom: iﬁ%@ °é'a§(§ [ 100Ph. A 1eas1B.001
betvvee 100 C and 200 C at 0.1 sone

P@Olﬁﬁ@ma@m@s wﬂya h@tm rapgq distbutipnbetiveen
2 a@ﬁnd I f
O e 0 oy 0908 Mpep aNastl) 0P e MBS PO, s BlAT P

hyghgeanbqns vath ahoilingangeshistiibution hetwaen 3530 °&3tandré§® °Qatd).101 MPa;
arfll & st ©00PdrafB Sk #3081 @u{}ﬁ%
crude pr odaécrt t% WO 2%?%8%?? §§8§‘£§1"‘8E{%§m&rﬁnge
disibatienbrwemeI0SC and 538 FQ ). BddPot has a distil | ate
cont fa I 110% of
di st rkIBatg e éo ni egtté of qk‘#éqéaruﬁ 8°1P‘g%§dp N iy %ttcﬁqelplﬂﬁugt’ at
leass§: 060 tgrapfis afthgdrocarbats withombodlingraygelilistriingion gf @mhadf 100 °C at
t ange.fr.om 0. 000
080 bR eGhHf1east 0t 85851 Hepammts: beiediefie iswibution
beewbmjmﬁé’ﬂ:tmd 20beC af(uﬂﬂ mpaduct has a VGO content of
70- 11300/%1 805 ..
n soie embodiments, the crude product may have at least 0.001 grams, or at least
0.01 grams of naphtha per gram of crude product. In other embodiments, the crude
product may have a naphtha content of at most 0.6 grams, or at most 0.8 grams of naphtha
per gram of crude product.
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120% or 90-110% of the VGO content of the crude feed.

I n sonme enbodi nents, the crude product has, per gram
of crude product, a VGO content in a range from

0. 00001-0.8 grans, 0.001-0.5 grans, 0.002-0.4 grans,

o SofHBsbe8. 3 grans. In some enbodi nents, the PCTWS2004/042333
product has a residue' content of 70-130% 80 10 120%

or 905135%,2 %@g%ﬁﬂ@n& & %H&ee&%ﬁc‘?ﬂés %sthl'aﬁ &h edteoffﬁ‘igm, 80-

The cru ram o
P0G 9e PO-180% o€ the lglestlﬁ@intcentbntloﬁ tla crlaila deedf ﬂ‘(haﬂﬁtzﬂﬁé)ébhtéﬁt Of the

- 0.5 5-0.4 01:0.3
il Broa 3985, v gadi Thuge By Ty artngbisien 0 pRoQR g
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70- 130% % .or 90 00/ of, th cont ent of
(e dPSHEAT BRBCIRHRES AUt (oD aentt 813006, 50-
Boph) ak 9@-m B3 6O emo eémait omfcnﬂe teedatn meﬁ%ﬁmﬁfs @k crude
ngi%" 0% of the_ C5 asphaltenes content of the crude

nPC GFATPEFredserurk At GO comtentin & sEe from {100001-0.8
Sans,eo1als ?ﬁﬂs@@@e{) 4?1‘%%3 &0.01-0. P@alns 10% at | east
eas

60% _or at t 70% 0 C5 asphaltenes content of

t he dpseree erlasdiments, the qrade pvosectbaseaemidusfcontaet of 70rd 30%, 80-
2095 8Edo-i fo%"bf ik ?esxcﬂ:g coeht %%gk'&ﬁmﬁ/%dc L ERke ﬁxfodtfch ma&ave,

t he. crude f In sone enb ment s, decreasi
23 swm efecnuls Mtzfemesme rondent inalwn@Ofrore SHOAH] —Dé grams, 0.0001-

rease(tR% nﬁdijﬁl y?ﬁ'ﬁgl crude%%gﬁés ]{dﬁgp'lgrm'

pr od J@Pcrmlmmb@mmhs ﬁmmucﬁrmoﬂiucﬂmahMCR lentéitt of 70-130%, 80-

AR S0 SR e S0 S8 S8 e T A B

mp@hemsmmttoﬁ atonosd 80%Nstsnost 80%,ue aribsl SO aFdhecCs asphaltenes

B85 5005, St 258 HROT e e

- feegiib af Ieash 8396020 beastrti0%4) ol atdedst TG of e ¢5 bdpRakt28$ edbtent®Bthe crude

AR B Comitbn ot e P i 5o nedieR gomen of

- thagrudrefeed: (1 @6:108 tBodides, dedResifpUHE CHBhABneNTIRRhES theTrude

ssess the ction in high viscosity
e e o SR eI yol lp SALIE eommigt e dhcikeen ibe SRS the
chiRly feddBotalproducim@urer om 1-99% 10-90% or 20-80% of S.
In sgnrre enbadi_pents, a ratio of 30 MCR content of the

crud ngss the &s 1anhalienes cenbmwt ant MOR qontest maitiere
cbibited tdhrédile a nhttdnrditifal rQhtiohsiap ﬂn:t%eed e fifgh tv?éc@sntv components

enbodi nents, the crude product has a MCR conte

in the grudggrodug gojativede thﬁﬁsh gergsitneompesentsothe emdeafeedidior
etfip1efa bR ?&td as Itt': W &Ltéiﬂ Gnd de Jf‘e@%l Mt;ﬁcontent may

enmbodi ments, the cru as a con
be samsersed by $08¢su0-0f @ pnﬁuwsg@mtaes o@Bent and a crude product

SRR B8 58 IO P LTSRS Pl

nefrpdytioninthigh ¥isconit0ccdg®hes in the ande fed. 09 5f the @Bidg paxisct may

9 § m of cru oduct
R N L B e St
l\@llé actm!cnt bfithe cfidg paxdact tb Cf asphhleass dobwnt i9 iDd ragp@fitm 1.0-3.0,
%) gl% 001 grans, or 0.00001-0.0001 grans of total
a1 y

In certam 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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gram of crude product. The catalyst may assist in
stabilizing the crude product during transportation
and/or treatnent. The catal yst may inhibit corrosion,
inhibit friction, and/or increase water separation
a0 dooseeamsof the crude product Met hods descr ipgemis2004/042333
herein may be configured to add one or nore catal ysts
6®3 Cdrizneo j Tl ct, durin 0 .
treat ngﬁé.m%wtgé girq}ge pr (t)gﬁ% g%lfa%gﬁgg'e $F %%8%1"5@?3? Hgome
epRadiments Gromu@ 09 od & etanss0.605-0.68 greims, o 501-ROD PRFsIoESICR per
t eed. Such properties may include, but
%%gldgg?ﬁw%%?{gd to: a) reduced TAN, b) reduced
vi scdsisems empodiments,able tradeproliit Mch@e£Roth @fdater than 0 grams, but

{ I , it ,
Lo 0 SRS 0nol-D1b0} im0 ionr S ohtoat atalys per
el uod enidd pro@hcta TpE aatil abiflYi gg;,& -
gront Sﬁﬁ.' E i&gasedgﬁg%@gﬁﬁyg?lﬁ?néaﬁsggﬁgg t during
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atli ve 0 e

rmpﬁe E)Cioperties of the crude product, re
PRUgESY oadd opggr mpve catelyslsdpseaibed ksnein gotie whide produdidnring

tiatekt i es are not changed as nmuch, or do not

substantially change. For exanple, it may be desirable
to oriihg cRide prodnctargdusedifiora camipiting spst@n 100 haderdpesids different

ﬂ‘MII . a i i i i no. t unt f.
oo iR e s S b PARALRot e B Tt o
regduced FAN: By redi@e)l vistesityhé)sedmaetiotal NbYdFeogatent i) ekeced content

' ' .be. "concept rat.ed”, on. TAN
SR by LN B OB ion RRESE ) Bitfien - Sisk: bient; @ reduced
Cringrhaltenigs comtentiy) redveed: MlRecon Jaﬁd by &?rda@d:f&g ety (VB rddBced
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%@gﬁﬁ%‘ 1Hse 13588 of grieic geHigy ot HREHPY theyeqt gn some -
embgréimeﬁts, dmf?ﬂ motd pr;:ﬁerriesa:;f ?hﬁlirﬁie I?Ufﬂitcﬁ t?ﬂé’rfb@_tt@ﬂl@ druele B8, may
‘ ut,a sul fur conte at is
b8 Sl Bhanbiunly b et oot shanerturpist oo
sehstaotidllychtngen For b@ipls itahayHelisirdbRad oiBelehtfreibfice TAN ina
reduce TAN wi t hout al soO

f.ficiient|
b Sty - B 0 vtk ol sonens o
exaniphe] isulfia] :sidie, NIV/F) 6 WGE®N 0 m&@e}, Hﬁﬁo@%g&kc difiHg®

b Iltc1 net ai)g“and/or ope or_nore nmetals on a support.
R A LS reposEreie” 61 S eARCtionCund aptanapdlcHon pother m
cafiporedt® PR Me TAN BOhOBLAL feed B teALAlYS tohild ggﬂzi% Legéa %(Sdro&en,

.herein may b&@i ntroduced into the contdctin
Sipcedessof gheh bydreeenis alsp beiansadde rericeether compadentin the crude

febdEIECRAbAGipld)d RAMnERE! crfdAMR Bigh'IAY A LiF. A00LO TR,

cruecig feed containing sulfur 1s

aqgrRiaRie wanget rygmme oy anspertationipecificationspthercakch biydé feed may

b4f6d efRidq j ' r...may, not conmer ci al
catal ysts. §$E1X%§;Qn§ﬁ>er§ of%tégqm%%l?a sog%qugp%g\?ﬁnt hat 48

WO Z6UEY 06590 B RE D URROOMYEIAGRS0! the mvaniohEpy Atkde b or
[ herein include S3;  HDS22;
m%%Dﬁg%ﬁﬂeégg 2&95‘1%%1% %? gege ¢ } 4 $uppejts le,ge @g@g mgybe4n elemental
fomn.arin ey o@m%gﬁawﬂ cglﬂjg&%é}%‘?jed Dll\lgéi}_%i%@y be
10 Vi ing s 704 PRGBS, SR A beorn dveianA OBl in
RS Sl RS B RO P
col¥G3¢ with %Be prechrso?). %‘hé catalyst or combination of catalysts used as described

herein may or may not be commercial catalysts. Examples of commercial catalysts that
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Z753; and Z763, which are avail able from CRI
International, Inc. (Houston, Texas, U S A). In sone
enbodi ments, catalysts used to change properties of

the crude feed include one or nore Colums 5-10

WEQ 20080639253 support. Col umms 5-10 netal (s) i REM(H004/042333
but are 10 not limted to, vanadi um chrom um
mqnmgﬂm td bengsd endescritied dBRaCincl@C HDSE] NDE22; Hmuod o34,
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In other embodiments, the cata]yst mcludes Column 6 metal(s) and Column 10 metal(s).

A molar ratio of the total Column 10 metal to the total Column 6 metal in the catalyst may
be in a range from 1-10, or from 2-5. In certain embodiments, the catalyst includes
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to formthe catalyst. In enbodinments in which the

netal (s) and/or elenent(s) are supported, the wei ght

of the catal yst includes all support, all netal(s),

and all element(s). The support may be porous and nay
iwig kossies3pzsf r act ory oxi des, porous carbon basea@T/us2004/042333
materials, zeolites, or conbinations thereof.
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di ffraction. Supported catal ysts may be prepared using
generally known catal yst preparation techniques.

Exanpl es of catal yst preparations are described in

U S. Patent Nos. 6,218,333 to Gabrielov et al.;

Gy0 0s/Bs3d25t 0 Gabrielov et al.; and 5, 744, 025 poarndsosmiiod23ss
et al., and U. S. 10 Patent Application Publication No.
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In some embodiments, the catalyst is heat treated at temperatures from 150-750 °C,
from 200-740 °C, or from 400-730 °C after combining the support with the metal.
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by allowing at least a portion of the metal to move to the surface of the catalyst during use.
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enbedded catal yst. The order of the Colum 6 netal may
be determ ned using powder x- ray diffraction nethods.
The order of elenmental netal in the catalyst relative
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a crude feed that includes suifur-containing compounds. In-situ sulfurization may utilize
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pore dianmeter in a range from 150-250 A. The first

catal yst may have a surface area of at |east 100

n2/ g. The pore volume of the first catal yst nay be at

|l east 0.5 cnB/g. The first catalyst nmay have a gamma
soamonessgsnt ent of at least 0.5 grans of gamreT/UsS2004/042333
al umna, and 10 typically at nost 0.9999 grans of

f fi t Th
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contﬁribbut,e t o AN of crude feed, renoving at |east a
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(for exanple, at nost 50 wtppn), but a relatively high
TAN, asphaltenes content, or content of netals in

netal salts of organic acids. A relatively high TAN

(for exanple, TAN of at least 0.3) may render the
voighesde3sed unacceptable for transportation angrfisaoh9es23ss
refining. A disadvantaged crude with a relatively high

tent hj,bit . | t ahi
SPTARIELL0ER 900 S o S5 Sbe e mi
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gt e Sy S R S
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product. Additionally, contact of crude feeds with the third catalyst may produce a crude

56



10

15

20

25

30

of organic salts, the Ni/V/Fe content, and the

viscosity of the crude product while also only

changi ng by a small anount the APl gravity, distillate
content, VGO content, and residue . contents relative

WD 3ddgoBs¥de feed, may al l ow the .crude produgicTiug2008/042333
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the sixth catalyst, the seventh catalyst, commercial catalysts described herein, or

combinations thereof.
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the crude feed. In certain enbodinents, a fifth type
of catalyst (" fifth catalyst") includes Colum 6 10
netal (s) in conbination with a theta al um na support.
The fifth catalyst has a pore size distribution with

WORUse39por e di aneter of at |east 180 A at pegaRboodsddiss
A, at least 230 A, at Ileast 250 A at |east 300 A or

at O Th ort i nclu at |l east 0.
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di med d
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per gram of and at”
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in Qe&ﬁlg@l‘rfopdlmeﬁts,]a sﬁﬁh tybe bOcatlystd SxthchtalSH Meld& Column

S (RS A o b AR B POmBingGercnifh e 1S Aopirgupet. The
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most 0.99 grams of theta alumina per gram of support. The catalyst may include, in some

58



10

15

20

25

30

from 310-400 C, from 320-370 C, or from 330-360 C, net
hydr ogen uptake by the crude feed may be in a range
from-10 NnB/nB to 20 NnB/nB, -7 NB/nB to 10 NnB/nB,

or -5 10 NnB/nB to 5 N8/ nB. Negative net hydrogen
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second catal yst may be positioned in series, either

with the second catal yst being upstream 10 of the

third catalyst, or vice versa. The ability to deliver
hydrogen to specified contacting zones tends to
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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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contacting zone 114 in FIG 213) in a direction that

is counter to flow of the crude feed. In 10 sone

enbodi ments, the hydrogen flow may be concurrent with
the flow of the crude feed. Alternatively, in a
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contact of the initial crude product with an

addi tional catalyst to produce the crude product 10

wi th changed properties relative to the initial crude
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at least 1.5, and such P-value increases or is
relatively stable during contacting, then this 10
indicates that the crude feed is relatively stabile
dur| contacting. Crude feed/total product m xture
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catalyst(s) in
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the second contacting zone may result in greater than
TAN and/ or C5 asphaltenes reduction 10 in the crude

feed relative to the TAN and/or C5 asphaltenes

reduction in the same cnde feed when the first and
sarmosicsemest act i ng tenperatures are wthin 10PCOUS2004/042333
EXAMPLES Non-limting exanples of support

RRERAD Yl DN ahdbAhY 8L ﬁ%m&a; hidfiSy ftﬁen&u&é/ Con t Igr%?f:é gxtent

with selected arrange ysts an
wavthaemouny oEbAdiani/onEs asphalisas reﬂmnpn xfm whmﬁxﬁmphmt skcond

DhERRe T atles o 0 Bl 30 o WARDHO -0 Or SHBBREL VBT o
Cat aFylsetxgmahda fist bontdcting Emie bRy indheleiagfiret clalyyt(s) and/or a fourth

BN setor foplagtibe Hong piay HofidR ofee e fSertbed hée.
’lfil_eﬁtﬁtbomg:hny tdnq;lmaméxmayee W@mﬁg@%goﬁdiﬁggﬁ&ﬁggﬁxgp?hen

e 308 0 Lo of o eyl st e Hess coracting 2ofectith e it canalyst
aﬁdfbﬁfomeldcsﬁzﬂm af the highértefipdiittre Mo BB 1S offlr ABlyst(s) in

aced in a Lindberg

t¢ %I’ng cal c] ned sugport was @
UFFARE sontaqiing zps mavrepltigereater; than TAN ang/os £4 ambaltenes reduction

i 00 Crudd 04 IR0 e TANPbiidHor (6bHbIEIS rodfefln il Blese oructe
f?eae‘gg for hours to produce the support e support

@Pd ggcard ermtapting;iepperaiures @reoRitEn 49%Gs  of
ganma aI um na, 0.0008 grans of al pha alum na, 0.0208

rains of delta alumna, and 0.9781 grans of theta
Mﬁﬁ.s.as determined by x-ray diffraction. The
supplqg,,g %g 4 and t ot a

por e Vol o?‘éltf)%gqﬁ%q?gp %Q,ch%{l t?w% logs, &%?Stems
“sfhf@emcbmanmmm of satadysteandeoitmiied contactingoniditionofre 28 Zorth
blowWM th 66. 7% of the total nunber of pores in the

pore Si ze di strl buti'on having a pore diameter within
KFmple 1 (8 on vf d iCatalps Sap ranntsepporfﬁims%r@&ﬁﬂmkﬁmﬂmg

SAFBRAELE A5 ) o SO P55 8P B S
UI Saas twith. 51;5 graasof Gfater At Bgrae 6T Flacial Gbrit\&kid QQ@S RERREDL The
AR ARAR S PR L5200t G el e peeen 0.
1540 ad megemnéa% 61@ m&rm%iteﬁl ds8 %ﬁﬁ-?s?q?? chlcindd'Support

vanadi um cat al yst was prepared 1nt OW ng
with A median pers dignagteriof 18040 @calqmdp;apmwgsmmdummug
RS E TIREHrmaf tefad IR Ewds il a

vanadi um | teglgau on sof‘lutl on priealg)gr [ejgoqlﬁm %Hourwﬁhﬁ%
hf#d mghig rangs fayf2 hoas oA praidude taesugpmwsuplpmmlum peazeain of

Oqgoo §% egnafﬂ‘%ﬁ?ﬁ@&% TS a?g‘?%ﬁ i Su@@%@%%‘ﬁ}s

ofsbltmlumma, @gébﬁ)’/'rsaa gragnshfties ahirtiha, as desintingl byagiay aiffr@cm:,on

C for and . the
T it St of YR pnC niPoatinep 0 B e nee
smpd}ﬂhbaglraqmse nibe dlﬁnbnﬂiﬂ:ﬁdhth{‘m me¥edn p@feadmﬁd éteLQﬂQt@t ?As ;V%th mr;] ty.go of
a ei ng, suppor e. vanadi um cat al ys a
"h%%g%r Bt SEPoeL Pyt RATE Bke @WE ution hawing A parg diametes vty 85 A
oftlie B&flanporedip@eter. Vol ume of 0. 69
This example demonstrates how to prepére 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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cnB/ g, and a surface area of 110 nR2/g. Additionally,

66. 7% of the total nunber of pores in the pore size
distribution of the vanadi um catal yst had a pore

diameter within 70 A of the nedian pore dianeter. 15
WO 20000635 e denonstrates the preparati on of PCTRIN2MH1042333
5 catalyst having a pore size distribution with a

Exacipdd 2. DPFep a it R 8 'Vafhdiah ¢RaF5t BaAnsa PE¥EEPL Bishibution
) ] a Mol ybdenum - Cajfal'ys aving a rore
L Nigmetenof At beagh 330 ﬁ%wan@ﬂlama@&ymwasmrepared
ik 8R8 Fbllodhb | eTROAR ﬂ:la)’ (b MRS rg%- 4k
1t he foll ovmfﬁglzjngrﬂmnner‘. Tﬁgiﬁgi)ﬁ%tr aesangpor e‘%?(ggé:\s% bu;]y
Bxpapisds Wavimpsesnptef siith 2 ganadivax ampegnationsobtionprepared by d

' ; 511&1%' ' ut.ian. . Th .
cwnﬂglt)%gﬁ rﬁf igﬂrr%r eg ngwﬁs%%%g gﬁgé\kﬁ%&gr‘”@ﬁ% &P%g}f the solution
wa8g@ini ng 4.26 grans of (NH4)2Mb207, 6.38 grans of
Mo OB, . Qr % H202, 0,27 .qrans of. .
o noThe b BBt 008 e fiPteounidd il 8 Samatiium meszsption
solatier, aged 612 howbs withibechsionbhagifation, dvied @S 25 e@Siket@alBBurs, and

ssol ution of the solids. The heated sol ution

until  dj
R SAIEipe) 80 SCH0 3 ks (1Bnpreblipe eealyssentaieed 0.0 rams of

e\ . ed. 10
Ui, B 8 oP sty ith BEbAAE Beifg bt e AlrbliTh gl
had ypasy sigpdistribptiemwith euediin pore Hismetet 9f356m,m pore volume of 0.69

L BT j | wti0n2,. a . S, Wt .
chT SR an o Aoy e R b\ e ofpores i
theparessizealintrinition of tk vamdiinaiatalidOhed o e Halneter withik7e A of the

' al yst contained 30 0.04 grans of

dﬁ%h@éﬂ%@%’r gram of catal yst, with the bal ance

bei nbhisexzpplet den‘:ﬁhmatesglhqmeimmnmd ioh 084 Gblugin Sheathiv B@h@f a pore
Sl ze distribution wWth,a nedian. por i ameter of 250
S]%é, &lgmg%tgo%éh @107 ﬁﬁ@a%?orﬁqlﬁeteﬁ%ﬁaé}%&gog"surface area of
E [ Dge Ogﬁtfg Glrmllog Molybdéniun Untityst RaviRs a YO 20 DREIAR RN
SRR B LT AT oty
prepered indhefolowing Wientidr TBSaldmita shpiRrtPReHard HYAhemethod described
. ane[?ﬁ;. Thi s exappl e deppnstrates the preparation of
m(ajé"é‘a‘P e 'FPEF&P“EJ‘;@%H' 3y @plyhdepupympregaaiion sglusign. The
mdlybd il npfgnaticnRolRtisEWasHle ARG Y b ABRES 4. 9 grdts beast
0\@@%})’@8 5 anple 4. Preparation of a
Brtsaln é%\%ﬁ%ﬂ?ﬂ)ﬂ?@aﬂ AP gamsiof IV FL0A Tegrans of

mbhoethizhdlathine (MBI Nand 618 Jr' Qéi%m%ﬁ?%;e& S ANluirf aﬁjtee C?lurry

230 A. The nolybdenunfvanadi um ca st was prepar
waschegtad tof &3} IContih gissrdution of th¥ iselids| The hertedsalution was cooled to

SR [ i le 1 .
o T P b SRR o) R P AT s R o
Shgfmiﬁ%dnmpize@med as follows. A first solution was 10
d .0 4 f (N 207,..3. 21
e Y SEIELPARRR Bas et L st
imptd@fdjon sOinfidn, gsédor DhoufOwiebdtasionat BlitEod, MEed at 1299C 30:28
Se%g of deionjzed water to forma slurry. The slurry

Wt thed cglyined a8 1°C dorsstsiues: i T reshilting eatalysficontained
0.00 Rarhte M RSl yBhbtnl 8l el S 1 GRS dvitiPhl BAMCE BIRE SAlndht S The
molybdenum catalyst had a pore size distribution with 2 median pore diameter of 250 A, a
pore volume of 0.77 cm®/g, and a surface area of 116 m% g. Additionally, 67.7% of the
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A second sol ution was made by conbining 3.57 grans of
VOSO4 with 40 grans of 15 deionized water. The first
solution and second sol uti on were conbi ned and
sufficient deionized water was added to bring the
evorios@gdesol uti on volunme up to 82 m to yi el dcrhis2004/042333
mol ybdenunt vanadi um i npr egnat i on soI ution. The al um na

tW¥aSnukBRF @ﬁﬂ&?&n%ﬂ thfé sﬁﬁ%stﬁﬂ?#&mg o i r)@ﬂ%%n“'&alyst had a pore

i mpregnation so u aged

d&?@?&%l“@% P ﬁ'ﬁlﬂmﬁllanpﬁtelfbfﬂnmr 125 C for several

h f
ooyl Pis R0 S SRS pRberkilh O o i BRI cag i payine o
Pere@meghmhoﬂ whnmhduampawoﬂlﬂn@& cg raahfmt 230 Anol ybdenum
5 ] B ) o 0 > d

B ae?f&

SIIPOR, pi»em 9 th@fnetbd HaREbed3R Bxardfle A tgﬁatéi with a
act Cr ude Feed Wth Thr ee Cat aI ys
O?P@’G P@rqugﬁa@n spltion preparedyesdfpllovi efirst solution was

mheb%mm% @deMb;t G,NE5 1 RGAY Bkgfb s{sgg‘%ﬂs! & 30%

rrperatures throu}ghout al yst
bR 4 grRmp, m@e&pa@@nunsm@nd 88 grams of

A 00 S S o

SME-e &hested Aplution Wamooled@n)opm&mhersmm con carbide is

o SEiont oA il oy R g et SRR g of

dejonizgdywater. e firsb sabmitechndsdcondsoletpnabersy ﬁmﬁ‘iﬁd&ﬁ@ MiFficient
AT RO et s v

-=-mab®5¢xmﬁmﬂsd1mﬂ:pﬁmﬁ OABERH3 THERRGALNIES ifpREnAtédONMH e

of the reactor to.the

g B bR SmpfeBiton Sol R, REce P B dh oxsRePLpedtation

drteid at 25 WO Lok Vel hdth€ ah@aeh Bdlcih&] ABY °C &5t 2ThowROThOBsulti
A bottom cat al yst/silicon carbide mxture (] v

”&ﬂj%? 8‘56%@%3?&8?% efrcatalyst, 02 estms ¢fevanadiyre and G083 pramieof o
msgbaenanmsta HOARAL AR W%m%&&m&hﬁx dp\s&iryefﬁa%a

por e 5 size dlstrlbutlon Ian pore
stdlﬂn vianvithe medient parpdiametendf Wdber of pores in

i § 1S Gamplechlofiaicd e 1Pehalitih Bk ColRS MUATELE Cplypen 5
mefak catalvst h@m@mzecmﬂéﬁn@nm aohedia poveldiamercrofat Badh 250

Agrams of nickel per gramof catalyst, with the
bal ance being an al umina support. A niddle

Examplt §< Contakf g!@_[@m? Iﬁblr:]djWIth Khinee €atAlgsts Bjubasreactor with a
t he om contacting zone to
cofftly doBE erk SR vt Finph oM eBhicleR 0PI o1 - hag
tempwatnes tizoughoutiahial yatiiedo f]“hﬁ\ba*t:ilyﬁ be® GhaforRal 1y fillis e Sface
e total nunber of pores in

be een%mALge WL hll 66%70/10 of taﬂ f r n carbid
ooyt gRaan inpar yal] of Hisyractpr ithspialyels apdviliso e
(20ugt1&,l Sarddrd MeAérial 9 8.118€ Yiefs) CROI BuchilfidR bibide T WR1iINH W Bave

al'f st cont ai ned 0.02 grans of njckel and 0.08 rarrs
logsl ’ﬁ’B?/ eswéﬁ%pre%%\méﬂwnwﬂqswheﬁéenm

cafaBisi @ve@@bl&idéﬂfbvﬁkﬁ aft eQRPYdlume amount of silicon carbide before placmg the

mixture into the contacting zone portions of the reactor.
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15 A top catalyst/silicone carbide m xture (42 cm was

positioned on top of the mddle contacting zone to

forma top contacting zone. The top catal yst had a

pore, size distribution with a nediran pore dianeter

w0 200%06%28nd cont ai ned 0. 04 grans of - nol ybgenwsroeid2sss

gram of catalyst, wth the balance being primarily a

ga ] L Lican i de S

oot tronalt B8 AGRPREboectt ik AL GPHONE EaHEig e hopom of
tayp Stlicon aartide was positivned atdhpbaiosadf theaestor Thserve as a

| b | paded,. i nt Li.ndb f L hat

HRh ey Aot oSS ceR BB AP iy o Bffoned on top
of thelsdizon za;bide tot ﬂgﬂn b bptiontshtkceing oo, [Thé b(ﬁmnl a0 sEE4d dbre

e nd the bqttom ort e ca sts were
S8 AR BOD e B b B0 LRt SE 2T, Witk 867 o8 R oolganber of
pones i€ pore e distribubien BRThg APoYdidmdMORELT0 A8 theRlidnHre
cont ac zones at a rate of 1.5 |iter of gaseous
e he o et qoeed 0.058 sems et el pdemumEhne (098 grams of
nivkelPetiradiasT cRellystC MR e BaRScelRids of hluhii supgld/e of

cat al ystééll. Tenper atures of the cont gcti ng zones were
e

i ncredeiddfe cepalysiilicopergbideapixgure (5611 bwas positionss! ai tap of the
. f1- ' .
beifin borkdfing zdHe s formAlrhiBlle Qgﬁlgégjgg zie. 198 If% {}sal}(sé had a pore

,COI’]'t a_ct i_ng R zones_ wer e I ncre I NCrenent a
sige gigibution with amediampast dipmeter 068 &) withet6. 196 of the BBal Tlamber of

j : : ' ' an _hour
PERTIAAR b0 iz SR ha Tk 4 i bl i 4.4 S R e e
digmgier. aFhe thidille catalySrronigined 0.0 wranisaii niskel Bhd0.08 glars iof g

\ . [, to anbi ent.tenperature.
nﬁd@gginu roegﬂa%leé' %r g%?’é@@%rbr#%nﬁe a&ﬂ‘ﬁ@’ﬁ“ﬂ@?ﬁ'co was
fi | t&tapckatalysesilitone tatide misre (42 en’)atas posituipe b2 toplof tHef

re12-24 hours to farmthe crude feed .

mplcecnaD o dont 4 8 5 b e Ber| TSt sriteb s poresize
dapmbf ibptdt Wiﬁ}sg gadiamp?qre didmie 'm?’ﬁtﬂze& dnd dohd@ined 0.04h' @ﬁnﬁ;rogde

s fed ta t to the reactor. . The crude .
@@g%"ﬁﬁ&&mﬁ&a@ﬁwﬁhﬁv te brmgrmagly agsmmaalnge
suppore, m ddl e contacting zone, bottom contacting zone,

and ttoms ort of the reactor. The crude feed was
e ont S FRRARS REHOGel O PP i ecgtaing #10e g S dovdapace

ardfto Byroly BGQRelRaczoné OTHAG alY30bed wad MeAdtd RS MRAKR: %rnace that
.follows: ratio of hydrogen gas to the crude fee
insh g bettiperacscmtpeRding o dhepreheni AAn b oD OB Adierm) bottom

cntdfiihg¥dSied, aktl the béttth RppSEUr € was 6.9 MPa (1014.7 psi).
Theg&]gree contacting zones were heated to 370 C (700

F) CRal S Fefeaulfided by miredycing a e@uhmiNtee of 5 vol% hydrogen
sulfRIFREA 84 Y8195nyatogkh as_tiﬁf)??c @%ﬁ%ﬁ{g%pg% A QPES ot fred H&seous

| ncr eased an mal Nt al ne I oW ng sequence.
mugtage per (volumerml) of topbentalpt filicon vetbidh wias 88803 Paf pf the

h 734 1800 .h
e S0 9 eI T )yl D90
*Fppsa d dpur(and &eldiag 204 Befor2 bates. phbetholdingrat 2@rC), tiexohteeting
. uct LoLr ed

“oh e Elekal ookl 1o SR Lo B0 863 R 40 B L ot pour.
The eprteciing zpnes Wees maihiainedatdl 66C fovan hs@PRERinefmently t4ed to

b REoduct ., and . JPput to the system was
378 e EDOBEPBlF¥ ) nRan el ar L0 sk tpa ot Dhebpiaping e were
allewet torroolds ambRsttERperkred Wet

Crude from the Mars platform in the Gulf of Mexico was filtered, then heated in an

oven at a temperature of 93 °C (200 °F) for 12-24 hours to form the crude feed having the

68



10

15.

20

25

30

15. test neter. The crude product was periodically

anal yzed to determ ne a wei ght percentage of

conmponents of the crude product The results listed are
averages of the determ ned weight percentages of
Wineowea2s. Crude product properties are sumBREETAUSE4/043333
Table I of FIG 7. As shown in Table 1, the crude

pReHe6 buhidahized §f TANAINFOE. £ M HlCriieFeliGhas 8 t%gitlef tlgfa Sggxg reactor.

content of O. 00754ggr ans, a residue content
Frgle fegd flgwoq thiough theameheatr zoge. gorpcontagtingveone; 'Ifhlédbrcumtectmg

z?%‘ﬁ?'é’ﬁm otfacfinh BcCarlbo Yo sitgh S8 in'ypectey PPN B0 ey
capfdctediwill paghhofithe catalysts int thppesefneof hydegen gast ientacting

°§€‘*é?%f*é§”ﬂ§ il B S oust TG P B e e

WahéZS:N udin’i(2600. SCHRY, IcHSaysT & IJanu@sesmwh@s 9 BEPa (1014.7 psi).

TR bl it e SRR 16 1€ b Pl sl ik o

sm howes SEanpefaties 6 thethive gﬁz&ﬂiﬁng abnes RfEhe Tharehd a@ci mamtamed

V@Bgoq/ersus time é ﬁt%') Qr | rovement of trLe e
1 g felionmg seavenrg: 349 h § 12 e Spandl then 38§; §(730 F) for 500
hem@,l’tﬂérﬂ% °Bl(34 °F$ for 60U 198 heil thEE3FeT QUL-FARE D466 h&i%@

threila acti ng@zones versus hours of run” tine fo

cont Praduct (Fe 1. deprigeprodupiand @ps) emt@cth@cat@lmbed The
18 QAR ¥R Sed iR G gadt iR PRise Eég%?étd?f ng g%ﬂﬂﬂid parator,

t he WABT of the contacting zones
the Iptalprpdugt was separatedintqing mudhnroﬂmt and aa;l ast mm io thays§stem

g ML AL

tept metera | Thy crude praduet wan periadipally aundyzed tcedbmmﬁﬁ(&ﬁwugha persentage

oL SHAPBAET i £ TRIEHES Bl 5900 o M

entagesf cormponentat Gokde pg)duttqmpeunbs afeaeﬂmantdal infMable 1
offiakyst having a pore size distribution with a median
pore di ameter of at |east 180 A and additi onal

cat aAg/Smynhlagahigl ahepmmdz: sodet hhdsjgafrl geduh bfrudel grédust, a sulfur
' i amret er a.r etween 90-180 A
oiehs BE.B0/5 GrhC e pibadty HEDSSS Grot B Brvash rament ot p 407

groms e The czredquedtrct lmrltal ratio & NMIGRicogtest tp 0% spHalteiBs @ntewt 41Nl Pand

re, di apeter th controll ed
a@%ﬁ t.nﬁ%ﬁ%“ﬁ“&%@ %Yaﬁaﬁﬁ@d“al’%ﬂ'&rmroduct t hat
i ncl Thddives &mﬁmﬁm@aw&mm by@ i qt&agﬂi’ea/@bﬁge bed
ure stabili was

teﬁ;&#%{%ﬁf ﬁg&(ﬁﬁ-{a élers glhea ﬁ)@tcnﬁlﬁ deede dbe gqga]ys,&Nwes may be

careihiad ﬂﬂltérbﬁa?ﬁuﬁ @mhe Rhtaly5tAHC RS BlbTddrtndt Qaéa%aﬂ&st hPen d
reduce en content relative to the crude feed

degFreses 3 cerraases ddf i sasritoehespipsniation 66 MABHE veysus time
( ‘i”E Eor G Pentin® St cfﬁ@@feg@lﬁ’thél-é&l%’cﬁﬁ idﬁ?§@es%b%§% %ﬁ e&%arﬁ le.

e crude feed. Exanple 6. Contac
Plgy 13§ remresertatheayernge Wi Qﬁéhf'efh@e Potactigy zenes Persis Hobustdf oum

nﬂ&% ER contAdBHE 8 BrulOELa Rt %ttg]% ohifaid aﬁ? nﬁ g&t%}g ?fg &Qer 51180

The reactor apparatus (except
mg @ﬂWé’ﬁ thegpn doatthe WART of direniaciing @hlgssdnbscﬂaﬁgedl apgroxlmately

t he..t | .. d
207 196 AR BB, b O RiIE oo B B e St
actigityf sl Gatadsgit had xﬁxbm:p leffected. Bypirally tadhlySinitwas tifike $£3000-3500
ho‘Ms%&r@the? % ajlfea%/ :91J commercml operation.
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of silicon carbide. The crude feed flow to the reactor
was fromthe top of the reactor to the bottomof the
reactor. The reactor was filled frombottomto top in
the follow ng manner. Silicon carbide was positioned
&0 20ps206d25t om of the reactor to serve as a b@ECTMS2004/042333
support. A bottom 20 catal yst/silicon carbide m xture

(80 om ofl ' / cal . _
to f_orr_?w a Iég?‘?ﬂé&r%bcont actr&f’fﬁg zgahe% i%ezfe%dot t o?ﬁ?eggg?g{gﬁ%atmg
afpgee sigesidntebution with a snediap porechiansiteriof at least 48RA apdadeitional

' . . Aae W 7% of. t he nunber
N R T T
981i180rds withwi ledst 60% 2f the oftaltruebemsfipares frothe pdieaive distribuite

talyst,.includ 0.11 gra of nol.ybde and
gt 2 fbre Shot RieninhS' A 666 Piedin 80,8 Mntiter WY CoBRied 71
chyetaching eoxhigﬁomg psoduped 4 totafipiiod @ctga;t cluded ﬂl;lg bhﬁe pﬁgﬁa.r hkde
m_ Xt ur.e c s . positioned on taop.of the, hottom
b g ok B Bt oD By S D ey Tinecr e
ciud®pRdid hidfedhised TAN) $édacs] Ni2V/Fd citérdtDieluced sihk Borflent, and
di.an pore dianeter of 100 A, with 66.7% of the total

*eFASARY AR COpISREIatYE toftee Pestedead, yhileiths residug coment prdthn y GO
cént@ bLthe cARB hREuMWaBDOYs 201 0% Of thd R Profetica B MOERdSRed,

di amet6er. Ih$ top catal yst included 0.03 grans of
xample 6. A 3 pli f ok § 3 4

h ot I8 - Sate Ll

DistkiBhiicl with'a MedidiEPRR DG SePR] { e reactor
carpbl de was positloned O actl ng
appgradust(except for the prembes andcantant oficoptecting zenes), plabyisbmifiding

meBB8&; m o @ﬂaﬁlﬂ?ﬂg (Ejhé:g&?.l o%?aﬁ{e &h&d‘éﬁnﬁyﬁhﬁ‘ #8%hde product

furnace that ‘i nc ng zones

wersthesomead desgribed in Bzample he Bachratatyst tviemixed withat apfal vajume
g%%b% the bottom support. 70 WO 2005/ 063925
DP @58@@2042333 BS-4 crude (Venezuel a) having the
pr opBretdrugts feadrflosy to hecreaator Veds fenthe Fdp@f iR, reavds to fhe Gothin of
f r . The crude.fee | gwed t hr h
1o kPR e S ik o b Gt 14155 s ol Yfcon
caghiri¢ wat pasgionai e thedbottoln @f thereattop Podeivetk atbborh SRPOAS A bottom

r.ud f.eed. tsacted with h of t. .
TS TS b s e
foarnmtbattdh egntaming zbreO The BBtdn a@alf@ hhd¥Bore kb URNBhtion with a

hydr ogen. gas t e Ccru e rovided to  the )

mF‘é?M *ei%fglzk@sw% 6%?7(%6? tg‘t%&? numbenpofes n the pore size

distriButfoheasidp @ pyreHistneler Mikhin 1210 fthé nt@iah porkBanief®. The bottom -
ones re heated tg 260 C (500 F) and

cafyoh etto £ Eraime of ol Birgrumpen 9,02 g aickel per gram of

ca@ymwmt%g@m@;béiﬁ%es patcontacting zones were then
i ncreased and maintained in the follow ng sequence:

270 Actopsaiglyslsilicepe cpgpidgywinture (§0ran) wes pwiioged GHOP BY th or

bo%%:lgl c?:ﬁl!(dfét%)g ZoRER fmthgtcfpﬁ:ggta@ gzrgﬁ% 3ﬁ%ttg]? %t%%st ?%Hjnae [S(%? Hze

343 | ) qF%@for 120 "hours
distritaion ayither m notn diamesernf 60 Ae with 66.704wf thetatat mumbtendf
¥E5n fife ; I |0y 0, The, crude

Pl A PRI R AT GT S Pl APy iR 20 A S M Gore

digmegern (The tofp carRlyst idelnded.03ranestiickgl anf el grameofincdbiehum
am ryude product., 0,.0023 grans of .

pel B 12 ORIy UM A2 HRitn, S ath G mdononseien

topoitthOfi3Y Songuetingszoné ta fi$ dehd 8pacAdad foi sev@las a preheat zone. The

catalyst bed was loaded into a Lindberg furnace that included four heating zones

corresponding to the preheat zone, the two contacting zones, and the bottom support.
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properties of the crude product are listed in TABLE 2

in FIG 9. This exanple denonstrates that contacting

the crude feed with the catal ysts having pore size
distributions with a nedi an pore dianeter in a range

v weses3®- 180 A produced a crude product t lrgtr/osas/ed2333
reduced TAN, a reduced N /V/Fe content, and a reduced

i f
o B i Tcflluela] iy A ok Berk S uEROGS i 3B, HEE  wes
ftzdh E) the Wodof the ouivior. Tier euddeedafiuveiGBvgl the heheat spaciopy e
B3 oo e, Gon B R of e B T e

f(mimasrmbnthmd Wlﬂlﬂ’é@h :1 ofithd cﬁt@ljrh@d t (141 theﬁ:»m@@iﬁt ¢ aﬁiydfh&eﬁ @ﬁhb‘,? 3Dhe

cat StS the to roauc aratil on oa, .
ERhEHRESP B g ouETs g of RGP pseL R ths i fpbrRKded to
mefemﬁmsaamuﬁﬁnﬁ@msm LHSV®&E8 T farfd. prés.ﬁe b\ﬂ% bageh
;‘g]gﬂlo cr,l_gge) having the properties sunmariz

( o %’E&cﬂ%a@nsse‘aerﬁ egtefio260) Q5001 : @éamuatpmed at
2Bbecesoude) fopesy ﬁdu@é%&&ﬁﬁ@bf&ﬁﬁw%&ﬁl%

contacti ng zone, bottom contacti n%? zone, and bottom

ingrpAsest and gaintpined in dhs foflowing sequencen 06 (533 ") S11di90 howrs, then

6 50 ks i oo g5l b oo

MB)%h_OPE\fomtgt@ﬂhmm@ddﬁ)h@ssure was 6.9 I\/Pa

{ nor dngioRplodedt 848 SRl A A RARR A SEEHBE0H Mt s

The etudé product had an/Be@g0 TADGTIE Ak Wl]ﬁl}ﬂtgﬂﬁﬁﬁ of The during

s Rl A B Y1905 o (g Bk 808 Bl

01034 grams Oﬂom‘eﬁ; &di41 ghnwtofVG@fand 81308 grains Of wiidpen Additional

AR e g St BB, PO

0. 00Fhis gxmrde d&n@g&%&kg t%a{@gﬂ&ﬂmg ﬁ]ﬁﬂfirudéffeddgﬁgﬁthe c&lalPstShaving
n OoT resli aue
RS Bty e pors ABEIRT inck res P otech 819 dappuced

: aucm@hjdect:ahat ﬂacﬁal feduced TANT RiréduxBINTY &'« d6KTBAI %naatrscﬁm&dwygen

cont ac]tg t he crug feed with the selecte
WWS CHde f#bﬂ@ﬂ%ﬁ%d‘ieﬁoﬁm%ﬂﬁﬂ ¥
cOiitent 8OthA criBe Bia@ el war<T99sl Endor00 0 \Stthd xlaﬂkmmﬂo&rﬂee dp@edmde

fTAN a reduced total calcium sodium zinc,
ﬁ‘t?gt assi um content while 10 sul fur content, VGO

E&amhmt. Ctiin'i‘aﬂ:t bgast:fiwe PR With 9o ¢hSIvES. Ugie reac@&t@ ar%i% e
e respective pro erti e

(%xﬁ@téqf@é}@bﬂé‘é@ COTSOg ﬁfw@éacsnaaone@omﬂéms e tcaalcnrmw $Epaggtion
m&Ho, Jridr I(%E‘l%ﬁ@gls W Eﬁﬂgst dﬁg me dlv&llléth?gﬁ'h?’%tdeE@led
ppara

_Condi tions. Each’réactor except
e@nd content of contacting zones), each

cata G
Ea%ﬁda?#ﬁ@@ 1Dl e ROt 0 Pt Toe 3 10 10,
d tq the toparftheaeacthe s The frede feed Hxaabhmuph thAlpteheat zone, top
d wth on_car [ ume
oSl TS JRER S o) bGP b1 e Yo
contacting condxtlons were as follows: ratio of hydrogen gas to the crude feed provided to

the reactor was 80 Nm®/m’ (500 SCFB), LHSV was 2 h™, and pressure was 6.9 MPa
(1014.7 psi). The two contacting zones were heated incrementally to 343 °C (650 °F). A

_ total run time was 1007 hours.
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part catal yst unl ess otherw se-indicated. The crude

feed fl ow through each reactor was fromthe top of

the reactor to the bottomof the reactor. Silicon

carbi de was positioned at the bottom of each reactor

WD 003/063928S a bottom support. Each reactor ha¢Tas2004/042333
bott om 20 contacting zone and a top contacting zone.
After xtures re.

pl acgg@?ﬁd?ﬁ%ﬁﬁ ?}‘%H’%. ny ggﬁ@?&?fl%gag? r‘éeé%%eé‘}ﬁegmwwo“m
dirihg ponessingr Bhalaudewroguas hid ohethpancficaloiumy  vithgm bbgdium, 0.6

tact. t [l d d
PR 3o dnd S Miorsf o porasstitc 12 CRGE oMot b, Bo1 grEmich
prdittmt a.00bhgthes of 9‘1.1!1’013 002 ighds dfaﬁﬁged,emfs@ﬂmmamo,%nd 0.401
zones [of0) to t he_preh one,
TG ?\@ﬁ@e FRPSRtis8 OL/BY F5H R0 %ﬂehs@émﬁabiﬁmFIG

1Exarrpl e 8, an uncal ci ned nol ybdenurri n| ckel

cata_l%ét/sulcon car bi de m xture gj was
posi (TREERmplR depenstiafes Wat coBtactingiaf Hgm cedith the selecjest

chidBsid SR po&ejizegﬁs%‘iﬁlﬂﬁns Rl gdF g? 980 S!r&fu@éﬂsa Qhde r%'odl%ct that

nmol'ybdenum 0. 04 grarrs of nick 0.021 gra
tha s3stend AN 4 reduce @tﬁ&ﬂms@@mmx andipotassiwp content while

SRR AE U ERAleR extshﬁéfekldﬁ@& f&'tﬁ@crﬂ&@éﬁrb‘%ﬁt §vr| bu;}? 94%,

wth the catalyst "having a pore Si
mﬂﬂ%%oﬁ@qr@necpmyomramfehe mdem A was positioned in

itibise Bxah encter dppiraiys eaxpmfarm&mmber and

Asting :
S5 s o B e i
niaﬁ:cﬂ;(ardpi/aeh ?udmodmcgia@sﬁe&rm& yﬁﬁ?sﬁlﬂﬁioﬂbaﬂinmxample 5. All
C St/ si ar bi m xture . ci) was,,, - _
Bl et IR 8Bt et oIy vota U pof sticon cabide o 1
it cahlgstmﬂléssmhgfbﬁe mdiﬂgﬁagg ghé cruﬁs’ifcadf 1&& giriﬂ\féhlédﬁgreﬂstéﬂﬁas
enu rams of _ coba and 0.
9P t°@f°f¥5;0§ﬁ%ﬂ§ & e bYamh Oftﬂ%wa'ap%uﬁeﬁmaéﬁbgdemw%oned at
tisehoomtof efrhAedtidl MRPREaGoteh Yipbfi EhdhGBackR Rl §8ottom
mxture(lZc ositioned jn the top contacting
OHUARENE FARE ang P%b@ﬁtﬂﬁﬁwoaf yAfteripescatalyst/silicane garbjdg mikres
vﬁe&&:lﬁdéﬂ 7500 bélﬂacﬁﬁ@@oxﬁ§ of @Sﬁ‘fm&t@r Silicdr? cErbRIFRIR pdfiodel9n top

nmol ybdenum cat al ySt as described in the top cont acting
obb PSfontepting Agpetodil \ead ApoRe eRdip S9FVe 3 4 ErEPatzand nesch rRgcior

Eﬁéﬂeﬁdt&ﬂﬁg 1daed iﬁf‘o PO RbReL | m;aglg ERBEFR Cﬁtuﬂgozoﬁggg)

In Exanpl e 11, an uncal cl ned
corEpsAenplingta theinseheet Zons, rﬂiled@fo nwmq!me zored,3ng ml)e hegtgm support.

POSi {4 8R!
unc aﬁnm neglé gﬂmﬁ H%g en u REE tl@rgé\l% ﬁﬁgy@glﬁfﬁ% caéblde mixture
(4ramm) wis mxtr@nyism the(bowmgqoaustlngfzonml Medetalyst mcl@ddﬂZﬁer gram of

o0 Pl A o A e Mo Pl B SR

phaspladrys withithei hatmca:!mrig ademimi mtppnn (12 ¢ n) was

Car oyl el ool ST it 0 LGB chaue o

pore size d1stnbut1on witha 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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Exanple 8. Crude fromthe Mars platform (Qulf of

Mexi co) was filtered, then heated in an 20 oven at a
tenperature of 93 C (200 F) for 12-24 hours to form

the crude feed for Exanples 8-11 having the

WeRetdseses sunmarized in Table 4, FIG 11. Thertasidods23ss
feed was fed to the top of the reactor in these

h de .feed f1 owed, thro h t
= s noh FRamgl08, el ol bR b sty O IR e
@8 ttOWes ppsiteredaf thﬁ betfhlt:&ﬁ@dtmg ZoMEBE The waaﬁfea @bl WAGum/cobalt
C tacte eac t.he cat sts I n the resence
SR Bl L SRS oG dEm e et e hobal PG EAY grams of
phssplinhue wiiItke HisantObdifyummakigpoRf hydrogen gas to

crude fe during contacting was 160 NpB/nB (1000
SCrBY* mal¥bdangm caiglysysilison sarhide nyxtuge{d R crad) measppsitiensd én the top

dyRRctinkGbde. FrHShlybdehiny {3 ' hdig
200 hng%rs of co%t acti ﬁ%@%%ﬁgt hesﬁmgggv\iél?g%{opgo tlf'%a%??fm’f
plefe remai ning contacting tinmes. Tenperatures in

al | E&&&I' ﬂ;&qﬂﬁ b%ﬁ%ﬁ .

of cg{ﬁ)t act iléng.s2 fte? ﬁ%ﬁ?@‘%é@h@%@%ﬁ%ﬁ@@%ﬁeﬁ

Examplecivasarikedywith sileongarbilecpd positidned irathe bothlcomacting enes (60
erature in the contacting zones were raised to

354 C (670 'F), held at 354 C for 200 hours; raised to

366 O Egapid)l, ahehcdicined 8obybdeduar/ni2k:) chtalystsilicond eeliidd Mixture
3 . F e at 371.C for 1000 hours; raised

¥ g Snt b1 8 ol coneluge 480 TRSBGBIT S| ¢ pen

malytsienunt/pickel fchtalybt inclitledyPe? Bfahy dTGAARSE, B09 ghind T MoDbdend:,
er.at ure. of 9..C (750 nd held at 399 .'C for,

OSBRI g and B, efors o isBPiy, Wit e befpocs bose Homine

suppertcr ude products were periodically analyzed to

determ TAN, hydrogen uptake, by the crude feed,.

p- v a RO Reh SriAlsrieIicrn eirbifemige 414 o i BRgiRaad in the top

cOEtadtiag ZoneAVTRE athtybdenti d4B:Fyst Ghs BE SRRS 45 18 theQbp EdiRackhid/dfe of

Fg{ro u%ts produced in Exanples 8-11 are listed in Table
AMPIESE G 11. FIG 12 is a graphical representation

of Peualk &@mahe MAR pHitiER (GRIPIEIAEXCo)vas fifRfedUSien hddRkdlih I
"t") for each of the catalyst systens of Exanpl es
°§9nlai a teppperaiyrg 4E9% L@ 0h 20 far B-24/hdugseto dermythe cads feed 5,

ki 440hmdti2ine dA &l Mlmhifiak ARAEERN! Fid1S1 PrHELAS £Ld wos

the crude 10 product obtai ned by contacting e crude
fedda the\tpn of theweagtenin these exapples.The ends fosd Bwedthrwough Be preheat
' : - rud
P Tl o b hnfhlon Ui o o of BEpbilf orne
ciyrle ford s eontagted Ovith|eachEf lredatalybts, in theeprdiencalof bydmagenaaov e
I iLe.. At the.e f the run
oty RsondfBins i esct Galnbtd B ot iy lont By dhuce
feed dwinghrontcting] was 160 Nintién’ ot Q09eS (HB) cinditthe 10tal presdire ofiesdh,

' ionferr h he c¢rude, 15 f.eed i ach
silenl s PP B8 1A eb BhisY Vs S e s ot BB gt
cquitapting; eadiiher Jovterel te 1 04 foreherentlining\@htaphasEmee MRmpé@iires
, sho in FIG O P-val ye of the crude product
inf B dhe ase e A CUB MR S b LePaartiec e 500 hours,
the edthigecin@esih all 261tadtihg dbnes Y¥fRthtrdlRd BX RMBYWS: thOtenipBraltifd &he
t he .P-val ue ingreased.
contacting zones were raised to 354 °C (670 °F), held at 354 °C for 200 hours; raised to
366 °C (690 °F), held at 366 °C for 200 hours; raised to 371 °C (700 °F), held at 371 °C for

1000 hours; raised to 385 °C (725 °C), held at 385 °C for 200 hours; then raised to a final

Hels
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FIG 13 is a graphical representation of net hydrogen
upt ake by crude feed ("H2" ) 20 versus run tinme ("t")
for four catal yst systens in the presence of hydrogen
gas. Plots 148, 150 152, 154 represent net hydrogen

IR HWREEPFai ned by contacting the crude feedPhilfU§2004/042333
each of the catal yst systens of Exanples 8-11,

teRBEBINtel of 85y °C {¥5D *tTyeaE Bt 393 WGBr HYD FoursS fdf%“l%oélec%ﬂtactmg

ove 5#() time period of 2300 hours was' I n a ran
¢ 04300 bows' Ns) e (43.8-300 SCFB). As shown in e

13 tIine crigé plodalitORee pb&%c@&ﬂ Qﬁ 1438 t&?éﬂ&ﬁ%ele#ﬂ%oggﬁsuptake

rel ativel y constant during eac tria
byrthperecdeed: mab@eﬁﬁﬁtqoanmoresm@mnmhnwﬂ cantpt eAsﬂdge

Vel B et RS L A prplep Y A 31 e BRI Table 5
iEFKpdlles 8-11. In each of the four trials, the crude

r od ' Mk of , 88-. .90% .

PESI gue con%%a ?ﬁgé’lg#ﬁeesg@%fgeo Faalpe q;f’f‘llftcg'g‘g J?JE'E{BP’)"“S“S
riSGme (67 forspetoafie catztyst dysendGf Eranples 8-01. Thecrsde8ai had a P-

t t th de feed th th
BLEGF GucsCLS gl U A a1 repescitich ning of e nge

psddumbtaineﬁ Ib§pcontdeting e dredei febdawiGDiie i cAthlyétRPsterid dfFamples
oGPt HD P00 RuS e Bavbive of o eride prscuatgemaingd of atleas
1G5 fap it gst syseﬂfseﬁenhﬂis:wslwfm@a@&g& f:nthé\ﬁitvaﬂfe%wmefl 5 for
t he ude product é E{q‘éversus fun time ("t") f

o3 the TUR fimec A Sheyrad ofipe 3Q§1fhtE;zsam5lEécgmalcﬂL thpP el was
144 W@lmae@@iﬂ’zﬁb 6t/ POt B4R 33, it tha¢ %gegredmthe crude

170 represent APl gravity of the crude
fesdimpach riab eresined aeletively abe dwa&ent#@ela( ¢ examples the crude foed

AR i seplihief s HowmiR 1S, 98, é{e%?ﬁlsghidg SL&éact'rHuajned
each of the four trials, eac cruepro
rejativelyappsiant during-significant Ronices oBearh trialceept FHdxamle 10, in which

ﬂﬁr;aydlﬁeymcrggse@ach crude products increased by 1.5 to
) c%rees The i ncreased APl gravity 5 corresponds
to aEI IP¥ isresaphiopl rspresentation ofieet hydrdgetuptake bpcmaafeed (“Hy”)

B thi
110 117%25%;5 fﬁ%fég{ﬂd?s \?@';ém%% thp presirgy 8@‘5%@@8" eg5 Blots {48,
150132, §Marppriessat nat hpctrmnmke olrtainéd bz;(gtga&ntmg)mg emtle feed with
a t rude pro
oo B2y by M o BBl B e fves. oy B piae By o
crygsfeedraven s niEdangpeiod 9f 2300 HouRtvas lﬂiganégﬁetwéeﬁg’rliglﬂﬁa/m
oxygen co the .cru roduct

AL ey MY AP R TIG Ton B prlaroeeb el tirgide feod was
retaivelly yodstanydir@peaddiftriflxanpl es 8- 11, respectively. Each
cruqi[ pr pduct ad, an ox en content of at nost 16% of
{ he 1B A @irghicelagptrsoniaton of T eisonBd Omreseses g Meight

pdt@mtagéltof bmdﬁplbdﬁlﬁ e’ 0 0 dle @1’@&&% éﬁﬁe EfdlyH E%EBms of
de] ct durlng each trial. As shown In
el 039 of thedeipirials, therandengeriuct lpad@cremduercentamtmé as-

90"/6 bﬂhé 8ldde 6205 8the (751{1&@1!‘.:‘:&Z 0813996 51 58f I@Ofgzqgﬁrltaﬁgtfre?%ue

tine. The relatively const ant “oxygen cont

cogtegtrf thy @prsdo h%@@f?ddly@@ﬂmm thetruds feell withythaicatalyst

ds d tact
T T e e
orple Hf@fii'efrlle@dm@mﬁlatla@ly et MmglstgxlxﬁwantqﬁrttohEOﬁBEIbﬁmyl ic

cont | en und e re
Cor a0ty alRohSopu SRR ARG SpBRFub A My S procuc
(“&AFENiversus run time (“t”) for each of the catalyst systems of Examples 8-11. Plots
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oxygen conpounds. 20 In Exanple 11, at reaction
conditions of. 371 C (700 F), a pressure of 6.9 MPa
(1014.7 psi), and a ratio of hydrogen to crude feed of
160 NnB/n8 (1000 SCFB), the reduction of crude feed
WaRooombest was 17.5 wt % based on the wei ghtecefustdooa23ss
crude feed. At a tenperature of 399 C(750 F), at the

d f .
TRl AR T o R AR by o AR Rodiy oy GREppe the
dma:bécbdomﬂt the catalyg bgstexﬁ’diof(ﬁxambbs g1 mmsﬁeg&tﬂy 1A eE)hamﬂhﬁ'our
{ t on

s BaeH GO SRR VoDl AR s rarf from 8227 kst. gt gty
dﬁyahh@g._ele praiucts irdbeeabericts 105 toO0ddNFERE. MBhe( 11;&@5&5@@@ a
reduct|on of crude feed rp/g‘éR content was 17. %
‘gHEsRgD ﬁO%éP!anﬁ offhe ¢ride Rrpdigts m pgange Atn?al 79295, A1
SR B B e 1ﬂ99n@a 6RO AB) gradity SR GradBreRd. ESSUr e and

rat1 o _of hydrogen to 30 crude feed, the reduction of
cr udE1G-J6ds w/emaphieal msemsonl@ oYX ZEn carae@dewmssqden Weighht

pfe{ggnta P%gﬁlt%g%?%ge nst r at esﬁﬁﬁg‘tsjc{;‘ﬁz% ca é&n‘%&lﬁﬁ?

Smmq}@mha 8410. Rl B, UL é.?ﬁj 478 teammt p3ygss civiteut of the crude

uncal Cl ne‘%q%ol unnsﬁ(%h% met a S aélg%‘%éf‘%%%ﬁ’mes 811,

respedivels 3 #ach ROk wSkevkydea 23880 chitertef etanngh|1 6% of the crude feed.

FAR0R Rl b PGl -G A5p] C5714 %001 s per grem

of etudé yrotiect duriiy ezelstriah eAxshoda mFiﬂi W6t the wikyiges content of the crude

Py Al e

conpstﬁmk e;:yg&e tantdne of the titide Prodaty 6&m¢1{sﬁﬂe§ thatsslevRt Srgdhic Gﬁﬁéen

- PR SrBRe 4 Fok BT, B E W58 P Pripsee

eﬁaﬁnpléw ﬂ’mﬁfy be fesal thatiat RER tpofion of the B%@Xﬂﬁ%oﬁtﬁﬁﬂ)g or amc
sho I, n_Tabl each of the cru

cifica )
OB R S BO s RS UER A G ehy Gver (g oMb ORIOR cORbiaic ORgpnic
ok¥i®n eoMp@mbigeds of at nost 44 NnB/n8 (275 SCFB). Such
pr od had an average TAN of at nost_4% of the

P Ol PEES n o Tsartioh enaiions ok 471 16 700 CBine erpestst off) MPa
(nmt? 8, a%a@fratim Sr@:bgéu Dickde ?&Hb? m‘o ¥t %1 0%‘8@8? efd.

val ue he crude

ile t
e o oo gﬁﬁbf&?&g@&@m S wﬁx toved ot the welghtotbRorude
fdah Oﬂk‘ & Eerﬁ‘ﬁ?ahﬁ@ 09@%"6{“’]56 4t BRIsHHE Pfé?%ﬁ&@ﬁ{d 8o &gagdrogen to

crude feed. The averzig cont en each cru

cyde radthe teduction 5f aradeieed MReconen wantSehw®fbasddondhe eight

of @E€6ruad Regaverage APl gravity of each crude product
was 110-117% of the APl gravity of the crude feed,
whi | ln Bxamplei &% glorsictipn odnditioss eB3l W (798 °E))r, eqims:urwafss AMPa

% i f ife les
(321 8585 Do Ao bl 065 o i SOPO SERER 4
refduetion S zmde fied MG cdnitant wi¥ 17h5 atdERsainonRhs We@@d‘f&lteafmctﬁ‘
ast 18 | Al dr o en
feé a‘lrsrg gs glﬁowg g ﬁ%@aﬁ&t thg%?fﬂ? 5@35% f?‘&h"gen to
cmderfeed, the reduction of crude feed MCR content was 19 wt%, based on the weight of
the crude feed.
This increased reduction in crude feed MCR content demonstrates that the
uncalcined Columns 6 and 10 metals catalyst facilitates MCR content reduction at higher
temperatures than the uncalcined Columns 6 and 9 metals catalyst.
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and content of contacting zones), each catal yst

sul fi.di ng net hod, each total product 20 separation

net hod and each crude product analysis were the sane

as described in Exanple 5. Al catal ysts were m xed

w0 losussegual vol ume of silicon carbide. The p¢rwgg04/042333
feed flow to each reactor was fromthe top of t he

reactQLot tor e
was :)Igly t 8%1 % g%’%n%&tgh?{ tagfo eaacé'ﬁder Eeéic‘?“ a{e g?’g‘@h
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heatlng zones correspondlng to the preheat zone, the

cont 20ESilgplly psshowmin Tahle 4o each ofithsepysis produdty @as:pnqd@ced with a
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presence of ogen 0 A catalyst

%%PW%B&M péat ‘&’32‘@)‘ thagmndp esidt andre avmgettoqal ¥V coent of

ﬁﬂoét(@'% ofétﬂé R ﬁwowpﬁﬁmf ttﬁ‘éecr@%gggghrgg?ﬁm %ﬁ? us for

e catal yst was

ﬂpﬁ@p@:rfe@ﬁ ofrabByepThe @craEemes:Eueannteat df*ack ch'edmbehicywhs 88 90%
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molybdenum/vanadium catalyst as prepared in Example 4.
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20 in Table 5, FIG 17 was fed to the top of the
reactor. The crude feed flowed through the preheat
zone, top contacting zone, bottom contacting zone, and
bottom support of the reactor. The crude feed was
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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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20 over a period of time from1 Ifs to 12 h'",

mai ntai ned at 12 h-' for 48 hours, and then the LHSV
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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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20 feed was 160 NnB/ nB8 (1000 SCFB); and pressure was

6.9 MPa (1014.7 psi). Contacting conditions in the
bottom contacting zone were as follows: LHSV was 1 h7
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was at most 71% of the Cs asphaltenes content of the crude product.
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tenperatures that are positioned after the first
contacting zone. Exanple 21. Contact of a Crude Feed
and a Catalyst as a Slurry. A bulk nmetal catalyst
and/or a catalyst of the application (0.0001-5 gramns

o fofikssisgrams of catalyst per 100 grams ObctAS2004/042333
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Eel nare to %fragfe as exanples o
AR et yA-¥aliey be substituted for those
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rm%@ﬁe reversed and certain features 5 of the
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invention as described in th ai ns
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93 175), preﬁ:gmamampwﬂ-omﬂﬁkﬂ 0QviBa, afid A6 of hRkde sduré o crude feed
of 16-1600 Nm*/m’ for a period of time. After sufficient reaction time to produce the

crude product, the crude product is separated from the catalyst and/or residual crude feed
using a separation apparatus, such as a filter and/or centrifuge. The crude product may
have a changed TAN, iron, nickel, and/or vanadium content and a reduced Cs asphaltenes
content relative to the crude feed.

Further modifications and alternative embodiments of various aspects of the
invention will be apparent to those skilled in the art in view of this description.

Accordingly, this description is to be construed as illustrative only and is for the purpose
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Colum 6 of the Periodic Table, one or nore conpounds

of one or nore netals from Colum 6 of the Periodic

Table, or mxtures thereof, to produce a catal yst

precursor; and form ng the uncal ci ned catal yst by

h&ﬂmmmgmnbe catal yst precursor in the preserceusitogneiss
nmore sul fur containing conpounds at a tenperature
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ilhiserated astbddsesisbd hokar, arrs Qslsésﬁﬂ%y beSretdisedh@l @értﬂlﬂﬁﬂhtres

? ASTM, thhog Dﬁpﬁg g { as claimed in .
iipyeptionmay be Wiilfzed indepen et asgrouid e appagat to preoilled in
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ntent of the crude feed. 3. The nethod as cl ai red

in the elegents flescpjbed berein withowdrpasng em therspirit end sogpeof the
i:WeHﬁ’&ﬁIs defrfbld fh e RABwipQflichs. 80 10- 70% 20-60% _or
30-50% of the MCR content the crude feed. 4. The
nmet hod as clainmed in any of clainms 1-3, wherein the
crude product has from 0.0001 grans to 0.1 grans,
0.005 grans to 0.08 grans, or 0.01 grans to 0.05
grans of MCR per gram of crude product. 83 5. The
nmet hod as clainmed in any of clainms 1-4, wherein the
one or nore Columm 6 netals are nol ybdenum and/ or
tungsten. 6. The nethod as clainmed in any of clains
1-5, wherein the Colum 6 netal catalyst has a pore
size distribution with a nedi an pore dianeter of at
| east 60 A, at |east 90 A or at least 180 A 7. The
nmet hod as clainmed in any of clains 1-6, wherein the
Colum 6 netal catalyst has a pore size distribution
such that at |east 60"/0 of the total nunber of pores
in the pore size distribution have a pore di aneter
wthin 45 A 35 A or 25 A of the nedian pore
di aneter. 8. The nmethod as clainmed in any of clains
1-7, wherein the Colum 6 netal catalyst conprises in
addition one or nore netals from Colum 5 of the
Periodic Table, one or nore conpounds of one or nore
Colum 5 netals, one or nore netals from Columms 7-10
of the Periodic Table, one or nore conpounds of one or
nore Columms 7-10 netals, and/or m xtures thereof.
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9. The nethod as clained in any of clainms 1-8, wherein
the one or nore catalysts further conprise an
addi tional catalyst, the additional catalyst having a
pore size distribution with a nmedi an pore di aneter of
at least 60 A, or at least 180 A 10. The nethod as _
claimed in any of claims 1-9, wherein the crude {gedggs gin p
is contacted in a contacting zone th$L i's ?E gr
coupled to an offshore fac 11 e method as
cIaPned in any of clains §§;G£¥%ﬁ§rein contacting |s

e i rese dro n source;
o nod an oot eE PEBatl Be Yl S HER BRYASEker combrRging
nethodC¢muah91ngcwn@rudesféédbnﬁlagcbheaéﬁﬂﬁg BhALUGL th one
with a crude that is, the same as or different from

t 7 JRUFe FaRRLF9F S ol Bhe RFeEenge gfiea nkydpegen source to
i
CpaiomRibe 1 Akl B loikde LIS URL | ShRGe Sfoauct,

step of processing the cr end
pp%@ﬁggxxﬁawggmmdﬁ|pnpdunﬂ Jidextndendaisle at 25 °C and

| wb I The hod as clainmed jin
clkibalrlr?:\i{ilgf r e| n eapffec?géiéq rFUELNY; % (3 kgast

tbe OOELu@e-a}n'rsO@jﬁ:t g@:rarrt ReE et 'f.rgé?i Orl'ﬁ'lcpram st one of
Eﬁlllat fractlons 15. The nethod as cl ai ne

Fapnsatalystes 1anmay éhmathvérmd)@mlngatcmamm by :
hydro(:"o%@l'rﬁgrg & support with one or more metals from

Column 6 of the Periodic Table, one or more compounds of
one or more metals from Column 6 of the Periodic Table, or
mixtures thereof, to produce a catalyst precursor; and
forming the uncalcined catalyst by heating the
catalyst precursor in the presénce of one of more sulfur
containing compounds at a temperature below 500 °C; and
controlling contacting conditions in the contacting
zone; including temperature, pressure, hydrogen source
flow, crude feed flow, or combinations theréof; such that
the crude product has a MCR content of at most 90% of the
MCR content of the crude feed, wherein MCR éontent ig as

determined by ASTM Method D4530.

2. The method as claimed in claim 1, wherein the MCR content of the crude
product is at most 80%, at most 5 0%, or at most 10% of the MCR. content of the crude
feed.
3. The method as claimed in claim 1, wherein the MCR content of the crude
product is in a range from 1- -80%, 10-70%, 20~-60%, or 30-50% of the: MCR content
~ of the crude feed.
4, The method as claimed in any of claims l 3, wherein the crudé product has
from 0.0001 grams to 0.1 grams, 0.005 grams to 0.08 grams, or 0.01 gramstoOOS
- grams of MCR per gram of crude product.
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5. The method as claimed in any of claims 1-4, wherein the one or more Column
6 metals are molybdenum and/or tungsten.

6. The methed as claimed in any of claims 1-5, wherein the Colunn 6 metal
catalyst hes a pore size distribution with a median pore diameter of at least 60 A, at
least 90 A, or at least 180 A. |

7. The method as claimed in any ofclaims 1-6, wherein the Column 6 metal
catalyst has a pore size distribution such that at least 60% of the total number of pores
in the pore size distribution have a pore diameter within 454,354, 0r25 A of the
median pore diameter. : - '

8. The method as claimed in an:y'r of claims 1-7, wherein the Column 6 metal
catalyst comprises in addition one or more metals from Colummn § of the Periodic
Table, one or more compounds of one or more Column 5 metals, one or more metals
from Columns 7-10 of the Periodic Table, one or more compoiinds of one or more
Columns 7-10 metals, and/or mixtures thereof, '
9. The method as claimed in any of claims 1-8, wherein the one or more catalysts
further comprise an additional catalyst, the additional catalyst havmg a pore size
* distribution with a median pore diameter of at least 60 A, or at Ieast 180 A.
10.  The method as claimed in any of claims 1-9, wherein the crude feed is
contacted in a contacting zone that is on or coupled to an offshore facility.
11.  The method as claimed in any of claims 1-10, wherein contacting is done in
the presence of a hydrogen source, '
12.  The method as claimed in any of claims 1-1 1, wherein the mefthod further
comprises combining the crude product with a crude that is the same as or different
from the crude feed to form a blend.
13.  Themethod as claimed in any of claims 1-12 further comprising the step of
processing the crude product or blend 1o produce transportation fuel, heating fuel,
 lubricants, or chemicals, ;
14.  The method as claimed in claim 13, wherein the processing comprises
distilling the crude product or the blend into one or more distillate ﬁ'ac‘;tions.
15.  The method as claimed in claims 13 or 14, wherein the Pprocessing comprises
_ hydrotreaﬂng. |
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